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IMacnopT ¢oHJa OLIEHOYHBIX CPeJCTB

Tabwuial
Moay s dopmMupyemble OrieHouHbIE
KOMITeTeHL[UM WK UX Marepuassl U KonmuectBo
JVICLIUTITAHBI
YacTH cpeAcTBa
OIIK-1 Criocoben pe- CobecenoBaHue 2
CraTuka 11aTh 3aZiauu npodeccu- (3awuTa PT'P)
OHaNbHOM J1esITe/IbHOCTU TCk 45
Ha OCHOBe MCII0/1b30Ba- Co6eceoBanue
HUS TeOPETUYeCKUX U 26
Kutemarnka TPaKTUYeCKHX OCHOB (3aura PI'P)
€CTeCTBeHHbIX U TEXHU-
YeCKHX Hayk, a TaKKe TCxk 45
MaTeMaTHyecKOro arira-
para CobecenoBaHue
OIIK-3 CnocobeH npuHH- (sauyura PTP) 2>
Martb pemieHus B npodec-
CHOHaJILHOU cepe, uc-
TyHaMuKa MOJIb3Ysl TEOPETUUECKHUE
OCHOBBI U HOPMATHUBHYIO
0a3y CTpOHTENIbCTBA,
CTPOUTEIBHON UHAYCTPUHU
Y SKUITUIIHO-
TCk 89

KOMMYHaJIbHOT'O X035~
CTBa

OIIK-6 Cnocoben y4acr-
BOBAaTh B IPOEKTUPOBAHUU
00BEKTOB CTPOUTEIHCTBA
U KWINLIHO-
KOMMYHaJIbHOT'O X035~
CTBa, B IOATOTOBKE pac-
YETHOT'O U TEXHUKO-
HKOHOMHYECKOT0 000CHO-
BAHMI MX ITPOEKTOB,
y4acTBOBaTh B IIOJrOTOBKE
MIPOEKTHOM TOKYMEHTa-
L[UHU, B TOM YHCJIE C UC-
MIOJIb30BAHUEM CPECTB
aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U BbI-
YUCIIUTENBHBIX ITPO-
IPaMMHBIX KOMILIEKCOB




1 OOEHOYHBIE MATEPUAJIBI, HEOBXOJNUMBbIE
JUTA OIIEHKHY 3HAHWI, YMEHUWUI 1 HABBIKOB JIESITEJIb-
HOCTMU B ITPOLECCE OCBOEHMUSA ANCLHAIIVINHDBI

Tabnuia2 —dopmMupyemMbie KOMIETeHLIMN

O11eHOUHBIe
Kopa v HaumeHOBa- Koz v HauMeHOBaHMe MHWKATOpa JOCTUXe- Marepu-
HYe KOMITeTeH- HUS1 KOMIETeHLIUU (4acTy KOMIIeTeH- A/Ibl U
oun L{1H) CpeJiCTBa
OITK-1 Criocoben Moaynbl.
pellars 3a4a44 IIpo- Crarnka.
eCCUOHAaIbHOU TectupoBaHue
¢ OITK-1.4. TIpeacraBieHre 6a30BbIX AJisi ipodec- P
JleaTe/IlbHOCTH Ha o
CUOHa/bHOU  cdepbl (U3UUECKUX TIPOL[eCCOoB
OCHOBE UCI0JIb30BaHUSA o
U SIBJIEeHUM B BHJe Mare-
TeOpeTUYeCKux 1 .
MaThuecKoro(rx) ypaBHeHusi(i1).
MPaKTUYeCKUX OCHOB
OIIK-1.6. PemieHue uH>XeHepHBIX 3a4ad C
eCTeCTBEHHbIX U
MOMOIILIb MareMaThuecKor rrapar
TeXHUUeCKHX HayK, a OMOLI IO6 ATEMATHHECKOTO ~ allliapata
TaKoKe MaTeMariuecko- | BEKTOPHOH aredpel, aHaMMTHYECKOH TeOMeTPHH.
ro
arrapara
OITK-3Criocobex OTIK-3.2. TectupoBa-
MPUHMMATh pelleHus HUe

B npodheccroHaTbHOU
cdepe, UCTIO/B3YS
TeopeTuyecKue
OCHOBBI U
HOpMaTHBHY0 6a3y
CTPOUTE/ILCTBA,
CTPOUTETBLHOU
WHAYCTPUU U
JKUTALL[HO-
KOMMYHaJIbHOT O
X0351iCTBa

Bb100p MeTo/1a WM METOIUKU PellieHus 3a7jaui
rpoecCcroHaNbHOMN [1eSITeIbHOCTH.




OIIK-6Criocoben
y4acTBOBATh B
MTPOEKTUPOBAHUU
00HeKTOB
CTPOUTENILCTBA U
JKUTTULI[HO-
KOMMYHAaJ/IbHOTO
XO34ICTBa, B
MO/IFOTOBKE
pacueTHOro U
TeXHHKO-
9KOHOMMYECKOI'0
000CHOBaHUI UX
TIPOEKTOB,
yuacTBOBaTh B
MO/IFOTOBKE
TPOEKTHOM
JIOKYMEHTalliH, B TOM
yucje ¢
HCII0/Ib30BaHUEM
CpeacTB
AaBTOMaTU3UPOBAHHOTO
TTPOEKTUPOBAHUS U
BBIUMC/IATE/ILHBIX
TIPOrPaMMHBIX
KOMIIJIEKCOB

OIIK-6.18.ITprimeHeHuts TUTIOBBIX alrOPUTMOB
WCC/Ie/JOBaHUsI PaBHOBECHS U IBU)KEHUS
MeXaHWYeCKUX CHUCTeM TMPU NPOeKTUPOBaHUU
00BEKTOB CTPOUTE/TLCTBA.

TectupoBanue
CobecenoBanue

OITK-1
pelaTh 3aziay v Mpo-
(heccroHanbHOM
JlesiTeTbHOCTH
OCHOBe
WCTIO/Tb30BaHUS
TeOPeTUYeCKUX
MTPaKTUYECKUX
€CTeCTBEHHBIX
TeXHUYECKHX HaykK, a
TaKXKe
MaTeMaTHUYeCKOTo
arrapara

CriocobeH

Ha

n

OCHOB

u

Mogpayns 2.
KunemaTuka.

OIIK-1.4. TIpencrapyieHre 6a30BbIX AJisi IPOdeccu-

OHaJIbHOU C(ephl (PU3MUeCKUX MPOLIECCOB U sIBJIe-

HUM B BH/le MaTeMaTHyeckoro (KMx) ypaBHe-

HuUsA(1).

OIIK-1.6. PeleHue WHXeHepHbIX 3a7ady C
MOMOILIBK0 MaTeMaTHYeCKOro arrapara Bek-

TOPHOM anreOpbl, aHATUTHUECKOM reOMeTpHUH.

TectupoBaHue




OIIK-3 Cnocoben
IIpyHuMaTe perieHus
B IIpodecCrOHabHOMN
cdepe, uCnonb3ys
TeopeTHYecKue
OCHOBBI U
HOpPMaTHBHYIO 6a3y
CTPOUTENIbCTBA,
CTPOUTE/TbHOM
WHAYCTPUM U
JKUJIHIITHO-
KOMMYHAaJ/IbHOTO
X035IMCTBa

OIIK-3.2. Bbibop MeTO/ia U/ METOTUKH
Pertienus 3aiaur 1ipogeCCMOHA/IbHOM
JlesiTeIbHOCTH.

TectupoBaHue

OIIK-6CniocobeH
y4acCTBOBaTh B
MPOeKTUPOBAHUU
00LeKTOB
CTPOMTE/ILCTBA U
JKUTTHAILI[HO-
KOMMYHAaJ/IbHOTO
XO035MICTBa, B
TOITOTOBKE
pacueTHOro U
TeXHHKO-
9KOHOMHUYECKOI'0
000CHOBaHUM UX
TTPOEKTOB,
y4acTBOBaTh B
MO/IFOTOBKE
MPOEKTHOM
JIOKYMEHTal[iH, B TOM
yucse c
HCII0/Ib30BaHUEM
CpefCcTB
AaBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUSAN
BBIUMC/IATE/IbHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB

OIIK-6.18.ITprimeHeHuUs TUTIOBBIX aArOPUTMOB
WCC/Ie[IOBaHUSI ~ paBHOBeCUS] U JIBWJKEHMS
MeXaHWYeCKUX CHUCTeM TMpU TPOEKTUPOBaHUU
00BEKTOB CTPOUTE/HCTBA.

TectupoBaHue
CobecenoBaHue

OIIK-1 CriocobeH

Mopayas 3.
JAMHaMHMKa.




peliaTh 3aauu Ipo- OIIK-1.4. TIpencrapnieHue 6a30BbIX it mpodec- | TectupoBaHue

(heccruoHambHOM CUOHaIbHOU c(epbl (PH3UUeCKHX MPOLIECCOB U

[JesitennbHOCTH Ha OC- sSIBJIEHUH B BU/le MaTeMaTrye-

HOBE MCII0/Ib30BaHUs cKoro(Mx) ypaBHeHUsI(1).

TeOPeTUYeCKUX u | OIIK-1.6. Pemenve WH)XeHepHBIX 3ajay C I10-

MPaKTUYEeCKUX OCHOB | MOIILIO MaTeMAaTHUECKOrO arrapara BeKTOPHON

eCTeCTBEHHBIX M TeX- | anrebpbl, aHATUTUUYECKOUN reoMeTpuH.

HUYEeCKMX HayK, a

TaKKe  MaTeMaruye-

CKOTO arrapara
OIIK-3 CriocobeH mpu- TectupoBa-
HUMAaTh pelleHus B OIIK-3.2. Beibop MeTo/ia UM METOJUKH Hue Cobece-
ripoeccroHabHOM pellieHus1 3ajaud TIpodeCcCUOHaNIbHOM JlesiTeNb- JloBaHUe
cdepe, Ucnosnb3ys HOCTH.

TeopeTtrueckue

OCHOBBI U HOpMa-
TUBHYIO 0a3y
CTPOUTE/BCTBA,

CtpouTenbHOU
VHAYCTPUU U
JKUULLIHO-

KOMMYHAaJIbHOT'O XO-

351CTBa




OITK-6 CriocobeH
y4acTBOBAaTh B MPOEK-
THPOBaHUU 0OBEKTOB
CTPOUTE/THCTBA U
JKUTHILI[HO-
KOMMYHAaJ/IbHOT'O
X035MCTBa, B TOJ-
TOTOBKE paCcyeTHO-
rou

TeXHHUKO-
9KOHOMUYECKOTO
000CHOBaHHUM UX
TIPOEKTOB,
yuacCTBOBATb B TIO/ITO-
TOBKE MPOEKTHOH
JIOKYMEHTaLlH, B TOM
YKCJIe C UCTOIb30Ba-
HUEM CPe/ICTB
ABTOMAaTH3WPOBAHHOT'O
TIPOEKTHUPOBAHUS U
BBIUMC/TUTETBHBIX
TIPOrPaMMHBIX
KOMIT/IEKCOB

OIIK- 6.18. IIpumMeHeHus TUIIOBBIX a/IlOPUT-
MOB UCCJIeIOBaHNsI PABHOBECUS U [BYKEHUs
MeXaHWUYeCKHX CUCTeM IpHY NIPOeKTHPOBaHUN
00BEKTOB CTPOUTE/TLCTBA.

TectupoBanue




Tab6ma3—Kpurepuu oneHKH coOpMHPOBAHHOCTH KOMIIETeHI{HI

Kopx v HaumeHOBa-
HYe MHJUKaTopa
JIOCTHKEeHUS] KOM-

Kputepuu oieHnuBaHUs cOpMUPOBAHHOCTH KOMIIeTEH-

U1
(4acTH KOMIETeHLMM)

reTeHLUU (4acTu

Ha 6a30BoM ypoBHe

Ha noBbilieHHOM ypoBHe

KOMIIETeHLVM) CooTBeTCTByeT CooTBeTcTBYeT CootBeTcTBYeT
OLIeHKe OLIeHKe «X0pOo- OLIeHKe
«YJOBJIETBOPHUTE/Ib- mo»65-85%o0t1 «OTJINY-
HO» 50-64%o0T MakKCHUMaJib- HO»86-
MaKCUMaJIbHOTO Horo Oasuia 100%ot
banna MaKCHUMaJTbHOT'O
banna
3HaTh:
OIK-1.4. OCHOBHbIE aKCHUOMBI [Toka3sbiBaet 3Ha- CBobosiHO omepupy-
Tpe/icTaBeHme CTaTUKU, UIMeeT 0011jee HUe U TIOHUMaHue €T TepMUHaMH U MO0-
— rpeficTaB/eHue o Mo- 0 TIOpsiJIKe TIpU- HATUSIMA TI0 TeMe
HpotheccHoHab- psAKe IpUMeHeHUst MeHeHUs Teope- MOAY/Is
HO# Cbeps TeOpeTUUeCKOro arnra- THUYECKOro arra-
DH3HYECKIX TPO- paTa MexaH1KM Bax- paTa MeXaHKu B
11eccoB | HeVIIIX MpaKTHye- BaKHEMILINX
OIK-1.6. CKUX TIPUIOXKEHUSIX; MpaKTUUeCKUX
OCHOBHBIX MO/JeNIsAX TIPUIOXKEHUSIX;

Peluenue nnxe-
HEepHbIX 3a/iau C
MOMOLIIbIO MaTe-
MaTHUuYeCcKoro ar-
rapara BeKTOPHOM
anreOphbl, aHaA/IU-
THUYECKOW reoMeT-
pun.

OIIK-3.2.

Bribop mMeToza v
MEeTOMKHU pelleHust
3ajaui  TIpodeccu-
OHa/TbHOM [lesATe/b-
HOCTH

OITK-6.18.
IIprimeHeHus Tu-
TOBBIX aJITOPUT-
MOB UCCJIeZIOBaHUS

MeXaHUUYeCKUX
SIBJIGHUI, OCHOBaxX
W/1e0JIOTUU MO/Ie/TUPO-
BaHUA TeXHUUYECKUX
CHUCTEM

OCHOBHBIX MO/Ie-
JIIX MexXaHu4ge-
CKHUX

SIBJIHUH, OCHOBBI
W/1e0JIOTUH MO/jie-
JTUPOBAHUS TeX-
HUYECKHUX CUCTeM
U

TIPUHLIUIIBI TI0-
CTPOEHUS Ma-
TeMaTUYeCKUX
MoZeseil Me-
XaHUUYeCKUX
CHUCTEM, OITe-
pupyeT Tep-
MUHaMH U 110-
HATUS
JACLATITAHBI

paBHOBeCHs U

YmMmetn:




JIBIDKEHUS] MeXa-
HUUECKUX CHCTeM
TIPU MPOEKTHPOBa-
HUU 00BLEKTOB
CTpOUTENTbCTBA

B OCHOBHOM TIpUMe-
HSITh aKCOMBI CTaTH-
KU U CJIe[ICTBUS U3
HUX JIJis1 pellleHus 3a-
[lau 1o orpe/ie/IeHrI0
peakLuii orop, ompe-
JleNSITb KOOpAUHAThI
LieHTpa TshKecTu hu-

r'yp

C pocTaTouHO
BBICOKOM fl0J1ei
CaMOCTOSITe/IbHO-
CTU pellaTh 3a-
Jlaud TI0 oripejie-
JIEHUIO peaKLii
010D, OTpe/eNsTh
KOOp/JUWHAaThI 1]eH-
Tpa TSDKeCTU pu-
T'yp, 3a/lauu C
y4eToM CHJ Tpe-
HUS$1, PACCUUTBHI-
BaTh

tbepMel

CriocobeH ¢ BbICO-
KUM YPOBHEM
CaMOCTOSATE/ILHOCTH
aHaJTM3UPOBATh I10-
JTyyeHHbIe 3HAUeHUsT
TIPY PEeLleHUH CH-
CTeM ypaBHeHUU
PaBHOBECHSI CHUCTe-
MBI, pelllaTh 3aJaun
PaBHOBECHs C yue-
TOM CHJI TPEHHUSI

Bnaaernb:

OCHOBHBIMHU HaBBIKa-
MU B Ol[eHKe paBHOBe-
cus

CTaTUUeCKU
onpeJieTMMbIX CUCTEM,
HO He COBCeM TBep0
BJ/IaJieeT MaTepUuasioM,
TpU OTBeTax JoMycKa-
erT
MasocCylijeCTBeHHbIe
MOrPeLIHOCTH, UCKa-
>KEeHMST JIOTUUeCKOU
1oc/1eJ0BaTe/IbHOCTH,
He TOYHYIO apryMeH-
TaLUIo
TeopeTUUeCKUX
T10/10>K€HUM HUCIIBIThI-
BaeT

3aTpyAHeHUs! TIpU OT-
BeTax Ha BOMPOCHI
Triperno/iaBaTe/is

HaBbikamu B oLieH-
Ke pPaBHOBeCHUs CTa-
THUYeCKU orpeje-
JTMMBIX MeXaHWye-
CKUX CUCTEM, YUM-
ThIBaeT CUJIbI Tpe-
HUS OTpefiesieHusI
L|eHTpa TsDKeCTH
CJIOKHBIX (PUTYP

HaBbikamMu B oLeH-
Ke PaBHOBeCHsI CTa-
TUUeCKH OTpeJiesiu-
MBIX TpeMmep-
HBIX MeXaHUYeCKHUX
CHUCTeM, yUUThIBaeT
CUJIbI TPEHUsI, orpe-
[leJIeHUH LIeHTPOB
TSDKECTH CJIOXKHBIX
¢buryp; npaBUIbLHO |
JIOTUYEeCKU CTPOMHO
u3jaraer  yueOHBIN
MaTepHa.




OueHouHbIe MaTepHa/Ibl U CPeACTBA //Isl MPOBEPKU
c()opMHUPOBAHHOCTH KOMIIETeHLIUH

Mogpayas 1. CtaTuka
3amura PT'P (cobecegoBanue) mo Moy 1
Bonpocbl 015 cobecedosaHusi:

1. AKCHOMBI CTaTUKU.

2. 2.Peakiuu CBsi3en.

3. [Tpoekuyst cuiibl Ha OCkb.

4. [Tapa cun. MoMeHT napsbl.

5. YpaBHeHUs1 paBHOBeCHsI CXO/SILeNCs] CUCTeMbI CHJI.

6. YpaBHeHUs1 paBHOBeCHs MJIOCKON CUCTEMBI CUJL.

7. YpaBHeHUsI paBHOBeCHsI IPOCTPAHCTBEHHOM CUCTEeMbI MapasjiefbHbIX CHJI.
8. YpaBHeHHs1 paBHOBeCHsI MPOM3BOJIbHOM MPOCTPAHCTBEHHOM CUCTEMBI CUJL.
9. Teopema o Tpex cunax.

10. Pacuet dhepmbi.

11. PaBHOBecue cucremsl TeJl.

12. Teopema 0 mapasiesIbHOM TlepeHOCe CUJIBI.

13. Teopema BaprHboHa.

14. OcHOBHas1 TeopeMa CTaTUKHU.

15. Cnyuau nprBeJieHUsI MPOCTPAHCTBEHHOW CUCTEMBbI CUJL.

16. LlenTp napasienbHbIX CUJL.

17. LleHTp TsKeCTH.

18. OKcrepuMeHTabHbIe CII0COOBI OTpe/ie/IeH s TI0JIOXKEHHUS 1[eHTPa TSHKECTH.
19. MoOMeHT Cu/bl OTHOCUTE/IBHO TOUKH.

20. MoOMEeHT CuJ/bl OTHOCHUTE/IBHO OCH.

21. TpeHuve CKO/bXeHus.

22. TpeHue KaueHusl.

KomnbroTrepHoe TectupoBanue (TCk)
ITpusecmu mecmosbie 3a0aHusi no meme
Bbibepume 00uH npasuibHbIli 6apUAHM omeema u Haxcmume KHONKy «/lanee»

F
A

L 1)

CBs3b B ToOuke A ¢ E : ;t %HEBBIBE!ETCH:

L1apHUPHO-TIO/|BH)KHAS
+111apHUPHO-HeIO/IBUKHas
JKecTKas 3a/iesika

r71a/iKasi IOBEPXHOCTh

.

CI 1)

Cea3b B TOuke B 7% Ha3bIBaeTCA:

+111aDHUPHO-TIOIBYKHAS
1IapHUPHO-HeIO/IBHKHast
JKecTKas 3a/ieska
rJ1ajikasi NIOBepXHOCTh




7

[o. o B
Cesa3b B TOuke B ”;‘:';! \ Ha3bIBAeTCA:

HeTIO/IBUKHBIN IIIapHUD
+HeBeCOMbIl CTep)KeHb
TIO/IBVDKHBIM 1IaDHUP

A

CBa3b B Touke A ’ 5;;;b \ Ha3bIBaeTcAa:

+HeToABHKHBIN 11IapHUD
HEBeCOMbIH CTep>KeHb
TIOIBMYKHBIN 1LIapHUD

B
lm .

/
A
CBa3b B TOuKe A Ha3bIBaeTCcAa:

CKOJIb3SIIIIast 3a/IeJIKa C 2 CTeTreHsIMU CBOOO/IbI
HeTOABWKHBIN 1LIapPHUD

MO/IBW)KHBIM IIIaDHUP

+CKOJIb3sI1IIast 3a/ie/IKa € 1 cTerneHb0 CBOOObI

y B

[ )

Wrrrd

A /
Cea3b B TOUuKke B Ha3bIBAETCA:
CKOJTB3SII1Iast 3a/Ie/TKa C 2 CTeNeHsIMH CBOOO/IbI
HeTOABWKHBIN 1LIapHUD
+T10/IBU>KHBIM IIaPHUP
CKOJb3siIIiasi 3a/iesika ¢ 1 cTerneHbi0 CBOOO/IbI
C

yt?
g 1

Sl

CBa3b B Touke A Ha3bIBaeTCH:
HUTH
r/1a/iKasi TOBEPXHOCTh
+ CKOJIb3s111ast 3a/1e/IKa C CTeTeHsIMUA CBOOO/IbI
HeTOJABWKHBIN 1LIapHUD

A : C

—_—

| ﬂf’ffr
§ E ’

CBa3b B Touke B Ha3bIBAeTCA:



+HUTHb
r/lagKadA MOBepXHOCTb
CKOJIb34I1las 3ae/IKa C A CTeIeHAMUA CBO60,£[I)I

HEIOJBWKHBIN 1IaPHUD
i (1
ﬂf’fﬁ
g E ’
Cea3b B Touke C Ha3bIBAETCA:
HUTH
+r/1a/iKasi TOBEPXHOCTh

CKOJIb3SII1{ast 3a/jeJIKa C s CTereHsIMUA CBOOO/IbI
HeTOo/BW)KHBIN 1LIapHUD

|

Peakius riajjKoi noBepxXHOCTH:

COCTOMT U3 [IBYX COCTABJISIOLLIMX HarpaB/aeHU 10 0CsIM KOOPAUHAT

COCTOUT W3 CUIbI IEPIIeH/JUKYJ/IIPHOW MOBEPXHOCTU U MOMEHTa

+COCTOUT U3 CUJIbI, HATIPABJIEHHOM 110 0011ieii HOPMaJTH K TesTy Y MOBepXHOCTH

A 4 3; D
Cea3b B TOuKke A 3 \‘-"C Ha3bIBAeTCA:

HEeBECOMbIH CTep)KeHb
ry1ajikasi TOBepXHOCThb
+)KecTKas 3a/ie/iKa
HEeNO/IBM)KHBIM IIapHUD

A4 B

D
ﬂ C K coppec ffﬂ
Cea3b B Touke B Ha3bIBAeTCA:

+HEeBeCOMbIHN CTep>KeHb
r/1a/iKasi IOBEPXHOCTh
JKecTKas 3ajjesika
HEIO/BVKHBIN LIapHUD

Ag o/
Cea3b B Touke D a \‘-"ﬁ Ha3bIBaeTCA:

HEeBeCOMbIl CTepP)KeHb
+TagKasi IoBepXHOCTh
JKeCTKasl 3aesika
HeTO/IBUKHBIN 1IIapHUD

CrarTuka — 310:
pa3ziesl MeXaHUKU, B KOTOPOM M3y4aeTCs IBM)KEeHHe MaTepuasbHbIX TeJl B TPOCTPAHCTBE B 3aBUCH-



MOCTH OT [IeMCTBYIOIIUX CUJI.

pas/ies1 MeXaHWKH, B KOTOPOM M3yuaeTcsl ABM)KeHMe MaTepUa/bHbIX TeJl B MPOCTPAHCTBE C TeOMeT-
pUUeCKOl TOUKH 3peHMs], BHe CBS3M C CHU/IaMU, OTPeesIsIOIIMHU 3TO JABMKeHHe

+pa3/ies1 MeXaHUKH, B KOTOPOM M3yUaroTCsl METO/Ibl IPeo0pa30BaHuUsl CUCTEM B S9KBUBAJIEHTHbBIE CU-
CTeMbl M YCTaHAaB/IUBAIOTCS YC/IOBUSI paBHOBECUSI CUJI, IPUJIOXKEHHBIX K TBEPAOMY Tesy

OKBHBaJ/IeHTHbIE CUCTeMbI — 3T0:

CHUCTeMa CUJI, KoTopas, OyIyud NPUI0KeHHOH K TBepIOMY Tely, HaXOZSIeMyCsl B TIOKO€e, He BBIBO-
[T TeJI0 U3 3TOT0 COCTOSIHUS

+CUCTeMBbI CUI, IO/, IeCTBUEM KaXK/,0M M3 KOTOPBIX TBEpZ0e Tel0 HaXOAUTCS B OJMHAKOBOM KH-
HeMaTU4eCKOM COCTOSTHUU

CUCTeMa, JIMHUU [eMCTBUS BCeX CUJI KOTOPOU pPacrio/io)KeHbl B OJHOM IJIOCKOCTH

CUCTeMa, TMHUU JeMCTBUS BCeX CUJI KOTOPOU pacrio/ioyKeHbl B IPOCTPAHCTBE

Akcuoma pPdaBHOBeCHA ABYX CHJI:

non I,ZLEI‘/JICTBI/IEM B3dMMHO YPaBHOBEIINWBAKOIIMUXCSA CUJI MATe€PUd/IbHasA TOUYKa (TEJ'IO) HaxXoauTCA B CO-
CTOSITHHHU TTIOKOS W/IW ABMXKETCA MMPAMO WJIKM PAaBHOMEPHO

AEﬁCTBHe CHUCTEMBI CWJI HAd TBEPAOE Te/I0 HE U3MEHUTCS, €C/IN K Heil MpHUCOEeAUHNUTL UK U3 Hee UC-
K/IFOUWUTb CUCTEMY B3dMMHO YDPABHOBEIIMBAIOIIUXCA CUJT

+/IB€ CUJIbI, IIPUJIO’KEHHBIE K TBEPAOMY Te/1y, B3AUMHO YPaBHOBEIIMBAIOTCS TOJIBKO B TOM CJIyUae,
€C/IM X MOZyJ/IM PaBHbI U €CJ/IM OHU HallpadBJIEHEI 1O O,ZLHOﬁ HpHMOﬁ B IIPOTHUBOII0JIO>KHBIE CTOPOHBIL
paBHOﬂeﬁCTBymmaﬂ ABYX Iepecekarommxcs CUJ/I IIpUIoyKeHa K TOUKe UX repeceueHmsa 1 H306pa-
JKdeTCs ArarOHaJ/IbIO IapaljiejiorpamMma, OCTpOeHHOI'0 Ha 3TUX CHJ/IaX

PaBHo/jelicTByIOII]asA cUjIa — 3TO:

Cua, AeUCTBYIOIasi HA MaTepUasbHbIe TOUKU (TeJia) JaHHOM CUCTeMbI CO CTOPOHBI MaTepPUaTbHBIX
TOUeK (Test), He MPUHA/IIEXAILUX ITOU CUCTEME

Mepa MeXaHUUeCKOT0 B3aUMOZeMCTBUS TeJl, OTIpe/iesistolilas MHTeHCUBHOCTD W HarpaB/ieHre 3TOro
B3aWMO/IeUCTBHUS

CuWIa B3aUMOJIEMCTBUS MeXKIy MaTepUaTbHbIMUA TOUKaMU (TejlaMi) pacCMaTpHUBAaeMOU CUCTEeMBI
+Cua, 9KBMBaJIeHTHasi HEKOTOPOU crcTeMe CUJ

YpaBHeHUsI paBHOBeCHs CXO/sLeNcs M/IOCKOM CUCTeMbl CHJI, UMEIOT BH/:

> X=0,>Y=0,>m=0,>m,=0,>m, =0
2.2=0,>m=0,%>m =0

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

+> X =0,>Y=0

YcioBue PAaBHOBECHA CXOAALLUXCH CAJI:

R=F +F,
R)Eu) — R)(/u) — Rz(u)

YpaBHeHusi paBHOBeCHs CXO/SALIEHNCA MPOCTPAHCTBEHHOU CUCTeMbI CHJI, UMEIOT BHA:

> X=0,>Y=0,>m=0,>m,=0,>m, =0
2.2=0,>m=0,%>m =0
D X=0,>Y=0,>Mua=0



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

YPaBHeHI/lH PaBHOBeCHUA l'lpOHBBOJIbHOﬁ MJIOCKOH CHCTEeMbI CUJI, UMEIOT BU]L:
> X=0,>Y=0,>m=0,>my=0,»m, =0
2.2=0,>m=0,>my=0

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

> X=0,>Y=0

Yxa3zaTb nepByio ¢GopMy yC/I0BUA PaBHOBeCHS MJIOCKOH CHCTeMbI CHJT:
> X=0, >Y=0, >Z=0

+> X=0, >Y=0, >M,=0

> X=0, YM,=0, >My;=0

d>M, =0, >M;=0, > Mc=0

CraTHyecKd Heonpe/ e/ IMMbIMHM HAa3bIBAIOT 3a/lauM, B KOTOPBIX:
MOJKHO HalTH XOTsI ObI OJJHY HEM3BECTHYIO PEAKIIUIO

+YKC/I0 HeM3BECTHBIX PeakKi[uii, MpeBbIlliaeT UUC/I0 YpaBHEeHUN paBHOBeCHS
MO>XHO HalTU BCeé HeU3BeCTHbIe peakl[iy CBsi3el

YKMCJ/I0 HEU3BECTHBIX peaklvii, MeHbllle UKic/ia YpaBHEeHUM paBHOBECHSI

Hapbl CHJI, JIeXKallue B OAHOﬁ IN/I0CKOCTH, SJKBUBAJ/IEHTHBI, €C/IM UX MOMEHTBI:
UKC/IEHHO PaBHBIL

+4MC/IEHHO paBHbI U OAWHAKOBEI 110 3HAKY

OJWHAKOBBI T10 3HAKY

OCHOBHOM XapaKTePUCTUKOM Mapbl CUJI, Mepoi ee MeXaHUYeCKOro /ieliCTBUSA, SIBJ/ISAeTCS:
ee MJI0CKOCTb JIeHCTBUS

ee paBHO/IeMCTBYHOLLIAs

+ee MOMEHT

MoMeHT napsbl CWI, YKBUBA/IEHTHOM /JTAHHOW CHCTeMe Map CWJI B MPOCTPAHCTBE, PaBeH:

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

M=>M,

> M, =0

Ww_ F

Fy |
A

Yy

Ix

O Y X
OHPEHEJII/ITB MOMEHT CHJ/IbI OTHOCHUTE/IbHO Ha4d/Ia KOOPpAHUHAT, €C/IX CAJ/Id 3d/ildHd ITPOEKI{UA-

mu F - Fy =210 H v u3ecrusr KOOD/MHATBI TOYKH MPH/IOKEHUA CUIbl X, =Y, = 01

+0
21
-21



K BepmuHe A KBaJpaTHOI IJIaCTHHBI 5 , JVIMHBI CTOPOH KOTOPOIi paBHbI 0,2
M, npunoxena cuna F =150 H . Onpegenuts MoMeHT 3Tl CH/IBI 0THOCHTE/ILHO TOUKH B.

+m(F)=—F - AB-cos(45° )= ~21,21 H -

m, (F)=F-AB-cos(45° )= 21,21 H - m
m,(F)=-F-AB=—30H -
y“
F
o
A
Cuna F =420 H , npunoxennas B Touke A O ;, nexut B miaockocru OXY .

OmnpeaenMTh MOMEHT CHJIbI OTHOCHTE/ILHO TOUKHM O, ec/iM KOOpguHAThl X A 0,2.m ’
Y,=03m nyron a=30".

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

mO(F):—F -coscx-y, —F-sina-x, =—151H - m

mO(E)z—F-Sina-yA—F-COSa-XA =—1357 H-u

OHPEI[EJ'II/IT]) IJIaBHbBIN BEKTOP IJIOCKOHM CHCTEMbI CHJ1, €CJ/IA 3d/1dHBI €r0 NMpPOoeKIUHA Ha KOOp-

punarasie ocu R =300 H , Ry =400 H .

+500
300
400
B
W/)
Ha apky AB peiicTByeT nmapa cui ( El, El/ ) ¥ cu1a E fy . Onpepe-

JIATH CyMMY HX MOMEHTOB OTHOCHTE/IbHO TOUkM A, e cubl =4 H , F =2 H , papuyc

r=2m,mneuo CD=15mu:
+-11

-8

-3

11



B oHOM NJIOCKOCTH PaciosioykKeHbl TPHU Napbl CUJI . Onpefie/IMTH MOMEHT
naps! cu1 M, ipu KoTOpOM 3Ta CHCTeMa HAXOAUTCS B PABHOBECHH, €C/TH MOMEHTbI

M, =510H-mu, M, =120 H - i :

+390
510
120

K BepmumHaMm KBaJpaTa npuioxens! yersipe cwisl F=F, = F3 =F,=1H

Iy 13 . Onpeae/MTH MO/ly/Ib PaBHO/AEHCTBYIOIEeH 3TOH CUCTEMBbI CHJIL.
+2
0
4
b f*j
|
B A C

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

BepTukanbubie cunbl F =4 kH u F,. Onpeperurs cuny F, B kH, HeoGxopumyro ans Toro,

4T06BI GPYC B M0/I0)KEHUH PABHOBECHA ObI/1 FOPU30HTAILHBIM, ec/iu paccrosausa AC =2 u,

AB =6 m.

+12
24
32
q
1 1
AR C AB

— —— . .

Ha ogHopoanyio 6anky AB , Bec Kotopoii G =20 xH , peii-

CTByeT pacnpejie/ieHHas Harpy3ka uaTencusHoctbio ( = 0,5 kH / m. Onpegenuts B KH pe-

aKnuio onopsl A, ecu bl AB =6 v, AC = BC.
+R, =(G-BC+q-BC?/2)/ AB=10,4 H
R,=(G-BC+q-BC/2)/AB=1013H
R,=(G-BC+q-BC)/AB=10,25H



A

Ha 6a1Ky, grmuHa Koropoii | =3 u ™, JeHCTBYyeT mapa CHJ C

momentamu M, =2 kH -m u M, =8 kH - m. Onpepenuts B KH Mopy/1b peakuuu omopsi B.

+2
3,33
0

8

M, M,
A Vudl

N X 1 ]

KoHco/bHas 6anka } \ Harpy)xeHa napamMu CHJ/I C MOMeHTaMu
M, =1790H -m u M, =2135H - m . Onpepenurs MOMEHT B 3ajie/IKe.

345

1790

2135
+345

IIpefenbHyI0 CHTy TPEHHS MO)KHO OTIpe/ie/IuTh 1o ¢opmy.ie:
F=mg
+F =f N
mp cm
F =Rsina

2
Kakum 0/DKeH 0bITh HAMMEHBIINI BeC Tesia 2 » VISl TOTO YTOOBI TE/10
1 Becom 200H Haua/io CK0/Ib3UTh M0 FOPU30HTA/IBHOM MJIOCKOCTH, €C/TH KO3()(UILMeHT Tpe-
Hus ckobxennst 1 =0,27?
+40
100
200

Touka Tea, uepe3 KOTOPYI0 NMPOXOAUT JIMHUA JeUCTBHS PaBHOJEHCTBYOLIEN CUJT TSHKeCTH,
AeMCTBYIOIIUX Ha YaCTHIbI JAHHOTO TeJla, MPHU JIF00M MM0/I0)KeHHH TeJ/la B MPOCTPAHCTBE,
Ha3bIBaeTCs:

+1eHTP TSHKEeCTU

LEHTP Macc

LIEHTP UHEePLUU

LIeHTp y/iapa

OmnpejeMThb B CM KOOPAMHATY X LEHTPa TSHKeCTH NPAMO/IMHEHMHOI0 0{HOPO/JHOr0 CTePXKHSA

AB, ec/i 3aanbl Koopauaatel Touek AuB: x , =10cm, x, =40cm.
+25



50

10
40
Vi
A
L
OmnpejeMThb B CM KOOPAMHATY Y. LIEHTPa TsHKeCTH KPOHIUTeHHa B D x » COCTOAIIET0

u3 ogHopoaubix crepxuer AB =021, BD =0,1u u DE =006, nmeromux ogunako-
BBIM JINHEMHBIN BecC.

+6,06

0,0606

4,33

7.7

a=3
6 * .

Omnpefie/IMTh KOOPAUHATY X, LIeHTPa TSHKECTH O/JHOPO/IHOM IUIACTHHBI. ..
2

+1

0

¥, cM

E x cm

OmnpepenuTs B (M KOOPAMHATY Y. IleHTpa TsHKeCTH KBajpara Mo My U3 He-

BECOMBIX CTepP)KHeH ¢ rpy3amu mMaccoir M, = 2x2, Mg =3ke, M, =1ke, M. =4ke, ecnn

AO =OE =30cwm.
10

40

28

+15



Mopaynab 2. KunemaTuka
3amura PT'P (cobecegoBaHme) 1Mo Moy/iio 2
Bonpocbl 05 cobecedosaHusi:
BekTopHbIi criocob 3a/1aHusT IBUKEHUSI.
2.KoopavHaTHbIM criocob 3afiaHust ABY>KEHUS.
EcrecTBeHHbII cIOCO0 3a7aHUST IBVKEHMS.
EcrecTBeHHbIe OCU KOOpAUHAT.
CKOpOCTB TpY BEKTOPHOM CI10co0e 3a/jaHusl IB)KEHHUS.
CKOpOCTb TP KOOP/AMHATHOM CI10CO0e 3a/laHusI ABVKEHMS.
CKOpOCTB TpY eCTeCTBEHHOM CIOCo0e 3aZiaHust IBIKEHMSI.
YckopeHHe TIpH BEKTOPHOM CIIoco0e 3alaHusl ABVKEHMUS.
Y ckopeHMe TIpy KOOPAMHATHOM CIiocobe 3a/jaHusl IBH)KEeHHUSI.
. YCcKopeHwMe TIpU eCTeCTBEHHOM CII0co0e 3a/laHus IBVKEHMUS.
11. .YacTtHble c/iyyau ABUKEHUSI TOUKH.
12. . 3aKOH paBHONEPEMEHHOI'O JBUKEHUST TOUKH.
13. . [TocTynaresnbHOe ABUKEHYe TBEPZOro TeJa.
14. BpaujatensHoe JBU)KeHUe TBepAOro Tesa. YT/10Basi CKOPOCTh U YIJIOBOe YCKOpeHUe.
15. . CKopocTh npy BpalarebHOM ABKeHnHd. Dopmyna Dinepa.
16. . YckopeHue TIpy BpalljaTe/IbHOM [IBUKEHUH.
17. . 3aKOH paBHOIIEpeMeHHOI'0 Bpall{eHusl.
18. . [nockonapasnie/ibHOe IBU>KEHHEe TBEPAOIrO Tesa.
19. Teopema 0 C/10)KeHUH CKOPOCTeM MpH IUVI0CKONapasielbHOM JBWKEeHUH TBEPZOro Tesa.
20. . ITnaH ckopocTeii.
21. MrHoBeHHbIH LieHTp ckopocTel (M.LI.C.).
22. . Teopema 0 C/10’)KeHUM YCKOPEHHWH TPH MJI0CKOIapasie/ibHOM JABMKEHUY TBEPAOro Tea.
23. . [InaH yckopeHUH.
24. MrHoBeHHbIH 11eHTp yckopeHuit (M.IL.Y.).
25. Cdepuueckoe IBUyKeHUe TBEpAOro Terna.
26. . CKOpOCTb TOUKH U yTJIOBasi CKOPOCTh TeJia TpU chepruuecKoM JBMKEHUH.

LN W=

—_
o

KomnbrorepHoe TectupoBanue (TCk)
ITpusecmu mecmoeble 3a0aHusi no meme
Bbibepume o0uH npasuibHbIll BapUAHM omeema u Haxcmume KHONKY «/lanee»

3aKoH paBHOINEPEeMeHHOr0 KPUBO/JIMHEHHOI0 ABVIKEHHS:
+S=8,+Vttat’/2

S =Vt

S = Asin(kt+ «)

S=S,+Vttat’/2

BeKTOpPHBIH C1I0Cco0 3aJaHUsA ABIKEHHUS TOUKH 3aK/THOYAeTCs:

+B 33/laHUM BeKTOp-QyHKIMU T = T (t)

B 3a/IaHUM TPEX KOOPAWHAT KaK (DYHKI[UI BpeMeHU

B 33/]aHUM TPAeKTOPUH, Hayasia OTCYeTa, MOJIOXKUTETbHOTO HarpaB/IeHus]; OTCUeTa 1 3aKOHa /IBU-
JKeHHUsI

EcTecTBeHHBIH CI0C00 3aJaHNs JBIKEHUSA TOUKH 3aK/TI0UAeTCA:

B 3a/IaHUM BeKTOP-PyHKIUU T = I ()

B 3a/IaHUU TPEX KOOPAMHAT KaK (DYHKI[U BpeMeHU

+B 3a/]JaHUU TPAEKTOPHH, Hauajia OTCUETa, ITOJIO)KUTETbHOTO HAallPaB/IeHUs] OTCYeTa 1 3aKOHA JIBU-



JKeHHsA

KoopauHaTHbIi c1oco6 3a/jJaHusi AB)KEHUS TOUKH 3aK/TI0UAeTCs:
B 3aganny Bektop-dyukupn I = I (t)
+B 3a/laHUM KOOpAUHAT KakK (yHKLHU BpeMeHU

B 3aJdHUH TPA€KTOPHH, HaUd/ld OTCUETa, ITOJ/IOKHUTE/IbHOI'O HAallpaB/I€eHUA OTCUeTa U 3dKOHA [BHXe-
HHSA

Bbi0paTh (hopMysy A/IA HAX0XK/AEHUA KacaTeJIbHOT0 YCKOPeHH.

Bbi0partb (opmyJty /1 HAX0XKAeHHS HOPMA/IBHOT0 YCKOP€eHHSI.

V2
+_

P
s
dt?

JIB1>KeHHe TOYKH OMHMCHIBAETCS YPAaBHEHUAMH: X = 23in(3t)+1 ;Y= BCOS(St)—l. Tpaex-
TOpHel TOUKH AB/IAeTCS:

TIpsiMast

napabosa

+3/1IMIIC

ruriepbosia

JIBH)KeHHe TOUKH ONMCBIBACTCH ypaBHeHusiMu: X = 2SiN° (3t)+1; y =3co0s’ (3t)—1. Tpa-
eKTOpHell TOUKH ABJ/IACTCA:

+rpsiMast

-mapabora

-3JUIHATIC

-ruriepbosna

JIBIDKeHHe TOYKH ONUChIBaeTcs ypaBHenusavu: X = 2t +1; Y =3t? —1. Tpaekropueii Touku
ABJISIETCH:

nipsimast

+mapabosia

3JUTUTIC



runep6osia

JIBH)KeHHe TOUKM Ha3bIBaeTCsl pABHOMEPHbIM, eC/Iu:

& = const

@ = const
+V = const
a_=const

JiBIO)KeHHe TOUKH Ha3bIBaeTcsi paBHONepeMeHHbIM, eC/IH:
& =const
@ = Const
vV = const

+a = const

,I[BI/I)KEHI/IE TOUYKH HA3bIBAeTCA paBHOYCKOPEHHbIM, eCc/in:
v =const, v, /ar <0
a =const, v./a <0
T 0 T
v =const, v, /aT >0
+a =const, v /a >0
T 0 T

HBI/I)KEHI/IE TOUYKH HA3bIBAeTCA paBH03aMEJI[JIEHHbIM, eCc/in:
Vv =const, v, /aT <0
+a =const, v./a <0
T 0 T
v =const, Vv, /aT >0

JInHMSA, KOTOPYIO ONHMCBHIBAaeT TOUKA NMPH CBOEM /IBM)KeHHUH, Ha3bIBaeTCH:
MPOKM/J€eHHbIM PaCCTOSTHUEM

+TpaeKTopueu

JUTUHOU TyTH

KpPUBOM

2
3ajanbl ypaBHeHus BwKeHusa Touku X =3t, Y =1°. OnpegeuTh paccTosiHue OT TOUYKH [0

Hauajia KoopjuHaT B MoMeHT Bpemenn { =2 C. (c Tounoctsio g0 0,01).
+7,21

24

9,3

6,22

JlaHO ypaBHeHUe IBIJKeHHUS TOUKU X = Sin(ﬂt). Onpeje/TUTh CKOPOCTH TOYKH B O/IVDKAMIITUM
1oc/ie Hayasia ABMKeHUsI MOMEHT BpeMeHH t, korpga KoopjuHaTa X = 05m.

+V =zcos(7/6)=2,72 mlc

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

V =zcos(z/3)=157 mlc



Vv, M/C
6
pd
¥
3
0 -
Jlan rpaMK CKOpoOCTH 4 8 12 ¢V = f(t) NPAMO/IMHENHOI0 ABHKeHHS TOYKH.

Onpeje/IUTh yCKOpeHHe TOUuKH B MoMeHT Bpemenn { =12 C. (c Tounoctsnio f0 0,1).

+0,5
1
1,5
Va1, M/C?

0,6

0.4

0,2

0 -

Touka aBWKeTCs Mo npsiMoit. lan rpaduk yckopeHus 2 4 6 ¢ g=f ('[) .

OnpeaenTh CKOPOCTH TOUKH B MomeHT Bpemenn 1 =6 C, ecmmnpu £ =0, v =0,
+v=05t+v, =3m/c

v=05t=3m/c

v=0,25t"+v, =9 m/c

Touka aBrKeTcs o Kpupoii co ckopoctsio S = 0,51 . Onpepenuts eé KOOPAMHATy B MOMEHT

Bpemenu t =10C, ecn mpu {; kooppunara Touku s =0.

+25
5)
50

2 2
JaHbl HopManbHoe 4 = 2,5 m/c® u kacarenbHoe a = 15mlc yCKOpeHHus TOYKH. Onpe-

AeJINTDb I10/THOE YCKOPEHI/IE TOUKMH.
+2,92

4

2

5

JBI>KeHHe TBep/Oro TeJia, PH KOTOPOM JIr00as psiMas, CBSi3aHHAsA C ’THM TeJIOM, Iepeme-
1]aeTcsl, 0CTaBasiCh Napa/i/ie/IbHON CBOeMy Hauya/IbHOMY HallpaBJ/IeHUI0, Ha3bIBaeTCHA:
chepuueckum

IJI0CKONapasuie/IbHbIM

BpalljaTeIbHbIM

+ MoCTymnaTe/bHbIM

Bbi0paTtb hopmyJ1y /1 HAX0XK/AeHHs YHC/I0BOT0 3HaYeHUs YIJIOBOT'0 YCKOPeHHUs Tejla B iaH-
HBbIM MOMEHT BpeMeHM:



E,C[I/IHI/H.leﬁ HN3MepeHHUA YI/IOBOro YCKOPDEeHUSA AB/IAETCA:
paolc

+ paol c*

pao

mlc

JIBHOKeHHe TBEP/OTo Te/la BOKPYT HeloABI)KHOM 0CH, MPH KOTOPOM KaKHe-/TH00 2 TOUKH,
IPUHA/A/IeKALIHe Te/Iy, 0CTAal0TCA B TedyeHHe BCero BpeMeHH ABIDKeHHUsI HelloABIKHBIMHU
Ha3bIBaeTCA:

chepruuecKum

IJIOCKOITapasiie/IbHbIM

+ BpaljaTe/IbHbIM

[IOCTYyIaTe/IbHbIM

EauHuLa u3MepeHus YII0BOH CKOPOCTH:
+ paodl c

paol c?

pao

mlc

BpaieHue Tesia Ha3bIBaeTCss paBHOMEPHbBIM, eCJ/IM:
& =const

+ @ = const
vV =const

a = const

BpaieHue Tej1a Ha3bIBaeTCs1 paBHONepeMeHHbIM, eC/Iu:

+& =const
@ = const
v = const

a_=const

BpameHne Te/id Ha3bIBdeTCA paBHoyCKOPEHHbIM, eCc/In:
+eg=const, ¢/ w>0

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



BpameHHe Te/Ia HA3bIBAeTCA paBHOBaME[UIEHHbIM, eC/In:
g=const, e/w>0

w=const, e/w<0
+g&=const, ¢/ w<0
w=const, e/w>0

YrioBasi CKOPOCTb Tejia U3MepAeTCs B:
+ cfl

-2
C

mlc

mlc?

YrioBoe YCKOpe€HHe Te/ld U3MEPHAETCA B:

-1
C

+072

mlc
2

mlc

YacroTa BpdllleHud Te/la U3MepAeTCs B:
paolc

-1
c

+06 [ mun
00.

Yron MOoBOPOTA Te/id H3MEPHAETCHA B:

06

pao

epaoycax

+ pao, epadycax

2
YraoBas CKOPOCTb MaX0BHKad U3MEHAETCHA COrJIaCHO 3aKOHY W = 7T (Gt —1 ) Ol'lpe]I[EJ'll/lTb

Bpems t >0 ocraHOBKHM MaxOBHKa.
+6

0

5

< 2
Tesio BpamaeTcss BOKPYT HeMoBH)XHOM 0CH COTJIAaCHO 3aKoHy ¢ =1°. OnpejesuTs CKOpOCTH
TOUYKH T€/Id HAa PACCTOAHUHA r= 0,5 M OT oCH BpdllieHUusI B MOMEHT BpeM€EHH, KOIr'id yroJ 1o-
Bopota ¢ =25 pao.
+5
12,5
50



Teeppoe Tesio BpaiaeTcs BOKpyr HenoskHoii ocu OO0, 1o 3a-

KoHy ¢ =40-T7t (¢ — B paguanax, t — B cekyHgax). B npomexyrok Bpemenn ot t =0 g0
t =1c Teno Bpamaercs...

PaBHOYCKOPEHO

YCKOPEHHO

+ paBHOMEPHO

3daMelJIeHHO
AZ

wY

X
Teno paguyca R =10 cv Bpamaercsa Bokpyr ocu OX 110 3aKOHY

@ =40+2t* (¢ - B paguanax, t — B cekynpax). Ckopocts Touku A npu { = 2 C Gypger pas-
Ha...

32cmlc
30cemlc
+80cml/c
60 cul/c

MIIC - 370:

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

JIBIDKeHHe TBEpP/Oro Te/ia, NPU KOTOPOM BCe ero TOUKH INepeMelalTCs napasijie/ibHO HeKo-
TOPOI (PUKCHPOBAaHHOI NJIOCKOCTH, HAa3bIBAETCHA:

cheprueckum

+1I0CKOTIapasieTbHbIM

BpalljaTebHbIM

MOCTyTaTeTbHbIM

Touka, ycKopeHHe KOTOPOH B JaHHBIM MOMEHT BpeMeHH paBHO () Ha3bIBaeTcs:
MIIC

+MIY

MTC

HIIC



Tqua, CKOpOCTHb KOTOpOﬁ B ,IlaHHin/i MOMEHT BPE€ME€HH PdABHA 0, HAd3bIBAe€TCHA:
+MIIC

MILY

MTC

HIIC

TeopeMa 0 C/I0)KeHHH YCKOPeHHUH MPH NJIOCKOM /IBH)KEHUM UMeeT BU/J;:

Teopema 0 C/10)keHMH CKOPOCTeH NPH IVIOCKOM JBH)KEHUH UMeeT BUJ:

a= anep + aomH + aKop

V =V +V
nep OmH
a =a. +a’ +a’
B~ TA BA BA
+ VB =V A + VB A
-
ry
=1}
1
OmnpepeMTh YyI/I0BYI0 CKOPOCTBh KoJ1eca /y €CJIA TOUYKA A UMeeT CKOPOCTh

v, =10 m/c, paguyc xoneca I =0,2 . (c Tounoctsio g0 0,1):
+@=V, I15r =333 padlc

w=V,10,5r =100 paol c

o=V, /r=50 padlc

w=V,0,5r =1paolc

Juck paguyca R =50 Cu katutcs no niockocrtu. Onpee/uTh paccTosiHUE B MeTPax 0T

reoMeTPpHYeCKOro LeHTpa JHCKA 10 MTHOBEHHOT'0 IIeHTPA CKOPOCTeM.
+0,5

1

50

100

Tab6mnad—Kpurepun oreHKH ¢()OPMHUPOBAHHOCTH KOMIIETEeHI{UH

Koz v HaumeHOBa- Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTeH-
HUe WH/MKaTopa U1
JIOCTVDKEHUST KOM- (yacTy KOMIIeTeHLMH)
Ha 6a30BOM ypoBHe | Ha roBbIllIeHHOM ypOBHe




rneTeHUMH (4acTu COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMITeTEHLIUN) «YJOBJIETBOPUTEJIb- OLleHKe «XOpo- OLleHKe
HO»50-64%0T o»65-85%o0t «OT/INY-
MaKCHMaJIbHOT O MaKCHUMaJib- HO»86-
basa HOTO 100%o0T1
Oasma MaKCHMa/IbHOTO
Gana
3HaTh:
OcHoBHbIe KUHeMaTH- ([Toka3biBaeT 3HaHue | CBOOOZHO  omepupyer
OIIK-1.4. YecKHe XapakTepucTu- |0 KUHeMaTHYeCKUX TepPMUHAMU U TIOHATUS-

[TpexcraBneHue Oa-
30BBIX [i714 rpocdec-
CHOHabHOU Ccepbl
(u3nyeckux npotec-
COB U SIBJIeHUU

B BU/le MaTe-
MaTU4eCcKo-
ro(ux)ypaBHeHus1(11).
OIIK-1.6.
Peluienue vHxeHep-
HBIX 3a/lau C [IOMO-
IIbI0 MaTemMaTHuye-
CKOTO arfriapaTa Bek-
TOPHOM anrebpbl,
aHa/IMTUYEeCKOM Teo-
MeTpHH.
OIIK-3.2.
Bribop MeToza umm
MeTO/IUKU
pelLleHUs 3a/ay rpo-
(heccrioHabHOM fies-
TebHOCTH
OITK-6.18.
IIpumeHeHMe THTIO-
BBIX aJITOPUTMOB HC-
C/ie[JOBaHUs paBHO-
BeCUsi U IBWKeHUS
MeXaHUYeCKUX Ch-
CTeM TIpH MPOeKTH-
pPOBaHUM 0OBEKTOB
CTpOUTE/bCTBA

KU, UMeeT oD1ijee rpej-
CTaBJIeHHE O BUJAX

XapaKTepUCTUK
JIBUDKEHUSI, oTipejie-

MU I10 TeEMe MOy JIAd

JBYDKEHUST JleHWe uX MpU
CJI0’KHOM
JIBDKEHUU TBEPZIOTO
Tesa
Ymern:
B OCHOBHOM | C IOCTaTOYHO BbI- CrocobeH € BBICOKMM
OIpefie/IiTb KUHeMaTU- | COKOW Jlofield ca- | YpOBHEM
YyecKHe XapaKTepuCTU- | MOCTOSITebHOCTH CaMOCTOSITe/IbHOCTH
KU JIBYKEHUS Te- | OMpezessiTh U aHa/IM3MpOBaTh I0J1y-
na u CHe | OlLleHMBAaTh KMHEMa- | YeHHble KMHeMaThue-

OOJBIIIMM U 3aTpy/JHe-
HUSIMU PeIlaTh 3a7lauu
TIPECIIO’KHOM JIBYKe-
HUU Tesia

TUUYeCKUe XapaKTe-
PUCTUKH [IBUKeE-
HUA, B TOM
YHCJIe U CJI0XKHOIO

CKHe XapaKTepUCTUKHU
JIBIKEHUSI, B TOM UHCIe
CJI0XKHOTO U oripefie-
NISITh

VX 3HaUeHus

Bnapers:

OCHOBHBIMU HaBbIKaMU
orpejeneHUs: KUHeMa-
TUUECKUX XapaKTepu-
CTHK, TIPU OTBeTax Jio-
MyCKaeT Majocylie-
CTBEHHbIE MOrPeIHO-
CTH, UCK@)KeHUsI JIOTH-
YyeCcKou 1moceioBa-
TeIbHOCTH ,He

TOYHYO
AprymMmeHTanuio Teope-
TAUYECKUX TOI0KEeHUH
WCIIbIThIBAET 3aTPy/He-

HUA IpH OTBETax
Ha BOTIPOCHI
MperiogaBaTesis.

Hasrikamu onpepe-
JIeHUsl KhHeMaTHuye-
CKUX XapaKTepUCTUK
NIPUCYTCTBYIOT He-
HosbliMe rorper-
HOCTH, u Jl0-
MyCKaeT HeTOUHOCTH
TIpY CO-
CTaB/JeHUd U aHa-
nmu3se auddepeHLn-
aJIbHBIX YPaBHEeHUM
JBVDKEHUS1 MaTepu-
a/lbHOU TOUKW B He-
VIHepLUabHOU CH-
cTeme oTcyera
VICKa)Karole ero
coZieprKaHue.

CBoboziHO BrafieeT Ma-
TeMaTHUeCcKUM arirnapa-
TOM, ObICTpO U
rPaMOTHO pellaeT 3aja-
YU TI0

oTipeZie/IeHUI0 KMHeMa-
THUUECKUX XapaKTepH-
CTUK, TIPaBUIBHO U JIO-
TMYeCKU CTPOMHO U3a-
raet yueOHbIN MaTepu-
as.




Mopayas 3. [lnuHamMuKa
3amura PT'P (cobecegoBanme) mo Moay o 3
Bonpocbl 015 cobecedosaHusi:

1.
2.

o

e

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.
22.

23.
24.

25.

3akonsl ['anunes-HetoToHa. OCHOBHOe ypaBHeHUe JUHAMUKU.

HuddepeniiuanbHble ypaBHeHUS ABHKeHNS MaTeprabHOW TOUKW B UHEPLIMA/IbHOMN CH-
CTeMe OTCUeTa.

OuddepenianpHble ypaBHeHUs JBKEHUS] MaTepUaIbHOU TOUKH B MPOEKIUSIX

Ha ecTeCTBEHHbIe OCU KOOP/MHAT.

[1Be 0OCHOBHbBIE 33/]JauMl JUHAMUKWA MaTepyUalibHOW TOUKHU.

[TpsimonuHeliHbIe KoyiebaHst MaTepranbHOM Touku. OCHOBHBIE THITHI Kosieba-

Hui. Knaccudukanys cust.

OuddepennranbHoe ypaBHEHNe TIPIMOIMHEHHBIX KO/lebaHU MaTepraibHON TOUKH.
AMIuUIMTY A, TIepUO/], YacToTa U ¢a3a KosebaHuii. Pe3oHaHC.

JuddepentranbHble ypaBHeHUs JBH)KeHUsI MaTepUaibHOM TOUKU B HEMHePLIMaIbHOM
cucteMe otcueta. [lepeHOCHast U KOPHUOIKMCOBA CUJTbI MHEPLIUU.

Mexannueckasi cuctema. Macca crucreMsl. LIeHTp Macc cMCTeMbl U ero KOOpZHAThI.
MoMeHT MHepLMY TBEePZOro Tejla OTHOCUTETBHO MJIOCKOCTH, OCHU U nontoca. Paauyc
VIHepLIUU.

Teopema 0 ABW>KeHUH LjeHTpa MacC MeXaHMUeCKOW CUCTeMbl. 3aKOH COXPaHeHUsI LieHTpa
Macc.

KonmuecTBo JBM>KEeHUSI TOUKH U CHCTeMbL. Teopembl 00 M3MeHeHHH KOJTMUeCTBa B Ke-
HUS1 TOUKWA U MeXaHUYeCKOW CHUCTEMBI.

TeopeMa 06 W3MeHeHUH KUHETUYECKOTO MOMEHTa MeXaHUUeCKoW CHCTe-

MbI (OTHOCHTEJIbHO LIeHTPa, OCH, LIeHTPa Macc).

KuHeTrueckuii MOMEHT BpalljatoIerocsi TBepJOro Teja OTHOCUTeIbHO OCH Bpallle-
Husl. [luddepeHipanbHoe ypaBHeHUe BpallleHHsl TBEPOro Tesla BOKPYT HelOoBYKHOW
ocH.

OnemeHTapHast paboTta cusibl. PaboTa CUsibI TSHKeCTH, CUJIbI YIIPYTOCTH, CUJIBI TATOTEHUS.
Pabota cuit, IpUI0KEeHHBIX K TBEP/IOMY TeJTy, BPaIlaloIeMyCsi BOKPYT HeloABKHON
OCH.

BbrunciieHre KWHETUUECKOM SHeprvy TBEP/Oro TeJla B Pa3/IMUHbIX C/lydasix ero JIBuxe-
HUSI.

TeopeMa 006 U3MeHeHUN KMHETHUECKOW SHEPTUY MaTepHaIbHON TOUKH U MeXaHUUeCKOH
CUCTEMBI.

[ToTeHLManbHast SHeprus. 3aKOH COXPAHeHUsI MeXaHUUeCKOM SHepruu.

Yucno creneHeli cBob6opl. Knaccudukaiys ceszeid. Bo3amoykHbIe repeMeltieHus cUcTe-
MBI

[TpuHLMI BO3MOXXHBIX MepeMelljeHui. [IpUHIMIT BO3MOKHBIX MOLJHOCTEH.

[Mpunaumn [Tanambepa A/isi MaTepraaIbHON TOUKH Y MEXaHUUeCKOW CUCTeMBI. [ TaBHBIN
BEKTOP U IVIaBHbI MOMEHT CUJ1 UHEPLIWH.

OO6iee ypaBHeHre JuHaMUKH. VieanbHble cBsisu. BupTyanbHas pabora.

O06006111eHHBIE KOOPAWHATBI, 000011[eHHBIe CKOPOCTH, YMCJIO CTereHel cBobo-

nbl. OOOOITIEHHBIE CHJTBI.

YpaBHeHue Jlarpanka 2-ro poza. O60011IeHHbIe CUJTBL.

Kunetnueckuii noteHuan. YpaBHeHue Jlarpanka 2-ro pofia 1711 KOHCEpBaTUBHOU CU-
CTEMBI.

Y CTOMUMBOCTH paBHOBeCHsI TBEPZIOT0 Tejla U MeXxaHu4eCcKor cuctemsl. Teopema Jla-
rpanxa-upuxie.
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https://isopromat.ru/teormeh/kratkaja-teoria/differencialnye-uravnenia-dvizhenia-tochki
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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

KomnbrorepHoe TectupoBanue (TCk)
ITpugecmu mecmoeble 3a0aHusi no meme
Bbibepume 00uH npasuibHbIll 8apuUAHM omeema U Haxcmume KHONKY «/lanee»

Touka maccoii M = 2 K2 pBUraercs mo riaagKoi rOPU30HTA/IbHOM MOBEPXHOCTH TOJ, M-

crBuem cuibl F =6 H | 6e3 HauanbHoii ckopocTH. Y cKopeHHne TOUKH paBHO:
2
2 mlc
2
+3mlc

4 mlc?

5 mlc?

Touka Maccoii M = 2 K2 pBUraercs mo riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH TOJ, ieH-

creuem cuwiel F =6 H | Ge3 nauanbuoii ckopocTtu. CKOPOCTh TOUKH Uepe3 TPU CeKYH/bI
Moc/ie Hayasia ABIKeHusl Oy/leT paBHa:

4 m/c

7 M/c

5 m/c

+9 m/c

Touka Maccoii M = 2 K2 pBUraercs no riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH MO/, Ae-

crBuem cunel F =6 H | 6e3s navanbnoii ckopocrn. IyTs, npoiiieHHBIH ToUKol 3a 3 ¢ GygeT:
9m

10,5 ™

12m

+13,5m

Touka Maccoii M = 2 K2 pBuraercs no riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH MO/, Ae-

creuem cuwiel F =6 H | Ge3 nauanbuoii ckopoctu. IlyTh, mpoi/jeHHbIH TOUKOH, KOr/a ee

CKOPOCTh JOCTUTHET 6 M/c OyJeT paBeH:
3m

4m

oM

+6M

Touka Maccoii M = 2 K2 pBuraercs no riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH MO, Aeii-

crBuem cwiibl F = 6 H | e3 nauanbuoii ckopoctu. B MoMeHT, Korja Touka npoiijer 24 m ee

CKOpPOCTH OyjieT paBHa:
10 m/c

+12 m/c

15 m/c

18 m/c

Touka Maccoii M = 2 K2 gBUraercs mo riagKoit rOpU30HTA/IbHOU MOBEPXHOCTH MO/, Aeli-

crBuem cunel F = 6 H | 6e3s mauansnoii ckopocrn. CkopocTh Touku gocTHrHeT 9 M/C 32
Bpems:



1lc
2cC
+3c
4c

Touka Maccoli M = 2 K2 gBUraeTcs no MepoxoBaToii FOPU3OHTA/ILHOH IOBEPXHOCTH C KO-
s¢ppuruentom Tpenusi T = 0,4 co ckopocthio 10 m/c. Y ckopenue cBoGoHOro nageHus — J

npusaTs pasaeiv 10 1 /2. Bpems, 3a KOTOpOe TOUKA OCTAHOBUTCSI, PABHO:
2cC

+2,5 ¢

3c

3,5c¢C

Touka Maccoii M = 2 K2 gBUraeTcs 10 MIePOXOBATOlH FOPH30HTA/ILHOMN OBEPXHOCTH C KO-
3¢ PunueHTOM TpEeHUNA f =0,4co0 ckopocthbio 10 M/c. Y cKopeHne cBo0oHOT0 nmajgeHus — J

2
npunsath pasaeiM 10 v/ ¢ . Yckopenne Touku paBHo:
2
4 mlc

—3mlc?
3m/c?

+—4 mlc?

Touka Maccoii M = 2 K2 pBuraercs no riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH MO/, Ae-
crBuem cuibl F = 41 H | 6e3s nauanbhoii ckopocTH. Y ckopeHHe TOUKH B MOMEHT BpeMeHH
t =2 C, paBHo:

1mlc?

2 mlc?

3mlc?

4 mlc?

Touka Maccoli M = 2 K2 gBUraeTcs no riaajKol ropH30HTAILHON OBEPXHOCTH IIOJ /ieii-

creuem cunbl F = 4t H | 6e3 nauanbnoii ckopocrn. CkopocTh ToukH yepes 3 ¢ moc/ie Haya-
na ABIKeHus Oy/leT paBHa:

6 m/c

7,5 M/c

+9 m/c

10,5 m/c

Touka Maccoii M = 2 K gBUraeTcs mo riaajKoil rOpH30HTAILHON OBEPXHOCTH IIOJ, Jeii-

creuem cunbl F = 4t H | 6e3s nauanbhoii ckopocrn. ITyTs, npoiiaeHHbII TOUKoii 3a 3 ¢, Oy-
AeT:

+9m

10,5m

12 m



13,5 M

Touka Maccoii M = 2 K2 gBUraercs mno riagKoi rOpU30HTA/IbHOU MOBEPXHOCTH MO/, ieH-

creuem cunbl F = 4t H | 6e3 nauanbHoii ckopocT. CKOpocTh TOUKH A0CTHIHET 9 M/C 3a

Bpems:
lc

2cC
+3c
4c

. 2
Haiitu pasmepHocTb Ko3(pdunuenta o ,eciu F =aV* ,rpe: F —cuna, V - ckopocrs.
H-c

M
2
H-c

M
H-c?
2

+

o =z

s

2
M

HaiiTi pasmepHocTh Kodddunuenta o ,ecitu F =aV ,rpe: F —cuna, V' - ckopocrts.

H-c

+

T
6 Z

T
(@]
)

N

T2
o)

2
M

Touka maccoii M = 4 K& pBuraercs mo ropu3oHTaILHON Mpsmoii ¢ yckopennem a = 0,3t .
Onpepenuts MOAY/b CUIBL, AeICTBYIOLIEN Ha TOUKY B HaipaB/IeHUM €€ ABV)KeHHs B MOMEHT
spemenu t =3 C (c Tounoctsio g0 0,1).
+3,6
7,2
12
4

OnpejeMTh MOAY/Ib PABHO/IEUCTBYOIIEH CHJI, AeHCTBYIOLIUX HA MaTepUa/IbHYI0 TOUKY
maccoii M =3 K2 B MoMeHT Bpemenu [ = 6 C, ec/iu ona aABmwKercst o ock OX COIJIACHO

ypasnennio X = 0,04t>,
+R=mX=m-0,24t =432 H
R=mx=m-012t* =12,96 H



R=mx=m-012t* =2592 H

S|
||

30°

MarepuanbHas Touka maccoii M =5 ke O m

X JMBIDKETCA MoJ AeliCTBHEeM

aun F, =3 H u F, =10 H . Onpepenuts npoekuuio yckopeHus TOYKH Ha 0cb OX.
ra_= (—F1+F2 cos30° )/ m=113u/c?
(-F +F,sin30°)/m=0,4 x/c?
F+F,)/im=26m/c
(-F+F,)/m=14 u/c?

a
x

a
x

a
x

MarepuanbHas Touka Maccoii M JBHXKeTCs M0 TOPU30HTA/ILHOM ocu OX Moj AelicTBHeM CH-
me1 F = 2m(x + 1). Onpe/ie/IUTh YCKOPEeHHEe TOUKH B MOMEHT BPeMeHH, KOI/a eé KOOp/H-
para X = 0,5 .

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

OCHOBHOM 3aKOH JUHAMHUKH TOUKH:

= —
ma, =2 F,
mgomn :ZF k
+Mma ZZEk

= _ C Cu Cu
maomH - ZF k+ Fnep + FKO]?

YpaBHeHHe, ONUCHIBAIOLIee ABIKEHHE TOUKH HMeeT BHA: X + kX =0. Touka COBepIIaeT:
+cBOOOIHBIE KO/TeOaHMSI

3aTyxaroliye KojaebaHus

arnepuoIUUecKoe BIKEHUEe

BBIHY)K/]eHHbIE KOjie0aHHsI C YUETOM COTPOTHUB/IEHHS CPeibl

BBIHY)K/IEHHbIe KOsile0aHust 6e3 COMPOTHUB/IEHHS CPE/IbI

.. . 2
YpaBHeHHe, ONHCHIBAIOIIeE ABIIKEHHE TOUKH uveet Bug: X + 2NX + k“x=0, n<K. Tou-

Ka coBepIlaer:
cBOOOIHBIE KOJIeOaHMSsI
+3aTyxarolre KosebaHus
arnepuouUecKoe JBIKeHHe



BBIHY)K/J|eHHbIe KO/le0aHHsI C yUeTOM COITPOTHBIIEHHUS CPeZbI
BBIHYK/IeHHbIe KosiebaHust Oe3 COTIPOTHUB/IEHHS CPe/ibl

., .2
YpaBHeHuHe, ONIKUCHIBAIOIIEE [BI)KeHHEe TOUKH uMeeT Bua: X + 2nx+k“x=0, n=K. Tou-

Ka COBepIIaeT:

cBOOOIHBIE KOJIeOaHMSsI

3aryxarolre KojebaHus

+1epuoiuUecKoe BIKeHHe

BBIHY)K/J|eHHbIe K0/le0aHHsI C yUeTOM COIIPOTHBIIEHHUS CPeZIbI
BBIHYK/IeHHbIe KoyiebaHust Oe3 COTTPOTHUB/IEHHS CPe/ibl

., )
YpaBHeHHe, ONKUCHIBAIOIIEE [BI)KeHHEe TOUKH uMeeT Buja: X+ 2nX+k“x=0, n>Kk. Touka

coBepIaeT:

cBOOOIHBIE KO/IeOaHMSsI

3aTyxarolye KosebaHus

+ anepuoMUecKoe JBHKeHHe

BBIHY K/IEHHbIE KOJIeOaHHsI C yUeTOM COTIPOTHBJIEHHUS CPe/Ibl
BBIHYK/IeHHbIe K0oyiebaHust 6e3 COMpPOTHB/IEHHS CPe/IbI

. 2 .
YpaBHeH#ue, onuCchIBaloIee ABMKEHHEe TOUKH uMeeT Bujg: X + kex=H o SIn 1. Touka

coBepIaeT:

cBOOOIHBIE KOJIeOaHMS

3aTyxaroiye KosebaHus

arneproJuUecKoe JBIKeHHe

BBIHY)K/IEHHbIE KOJIeOaHHsI C yUeTOM COTIPOTHBJIEHHS CPe/Ibl
+BBIHY)K/]eHHbIe KojiebaHust 6€3 COMPOTHUBIEHUS CPe/Ibl

e . 2 -
YpaBHeHHe, oNUCHIBAOLIIee IBIKeHHe TouKH uveet Bug: X+ 2NX+ k“x=H o, SINOL. Touka

coBepIIaeT:

cBOOO/IHBIE KOJTeOaHHSI

3aTyxaroliye KojaebaHus

arnepuoIUUecKoe IBIKEHUe

+BBIHY>K/IEHHbIe KO/Ie0aHMsI C yUeTOM COTIPOTHUB/IEHUS CPE/IbI
BBIHY)K/IEHHbIe KOsie0aHust 6e3 COMPOTHUB/IEHHS CPE/IbI

Touka maccoii M = 2 K2 noaBemrena K npyxute c xecrkocrbio ¢ =800 H / v . Kpyrosas
JacToTa cBoGoHBIX Konebanmii (K ) pasna:

+20c™t

40 c™

100c7"

200"

Touka maccoii M = 2 K2 nopeemena K npyxuse ¢ xecrkocrbio ¢ =800 H / v . Tepuog

Ko0/1e0aHHI TOUKH PaBeH:
0,02nt c
0,04nt c



+0,1mc
0,2mc
0,4mt c

Tepuop Kosebanuii Toukn maccoii M =1 k2, noaBemennoii kK npyxune, pagex 0,27 ¢, Torga

JKeCTKOCTb MPY)XHHBI paBHaA:
50 H/m

+100 H/m

200 H/m

400 H/m

800 H/m

CBOGO}IHBIC KOHEGHHI/IH TOYKH OIIUCHBIBAKOTCHA ypaBHEHI/IEM:

+ X+ k2X =0

%+ 2n% +k%x =0

X +k%x =Hg sinewt

X+2nx+k*x =H_sinot

CBOGO}IHBIC KOHEGHHI/IH TOYKH C quTOM CONMpOTHUB/IEHUA ONMUCBIBAOTCH ypaBHEHI/IEM:
X+k*x=0

F X420+ k2x =0

X+k?x=H_sinwt

X+2nx+k*x =H_sinot

BbIHY)K}J[EHHbIE K0/1e0aHHMsA TOYKH C y4yeToM COIMPOTHUBJ/IEHUA CPeAbI, OITMCHIBAOTCHA YPaBHe-
HHEeM:

X+k?x=0
X+2nx+k?*x=0
X+k?x=H_sinwt

LX+2nX+k2x = H,sinwt

BbIHy)XieHHbIe KOleDaHHsA TOYKH 0e3 yueTa CONPOTHUB/IEHHUSI CPeAbl, OMUCHIBAIOTCS YPaBHe-
HHEeM:

X+k?x=0
K+ 2nx+k2x =0
+)'(.+k2X= HOSina)t

X+ 2nX+k%x = H,sinwt

C, = 200H [ m, c, = 200H [ m, C; = 100 H / m, Xecrxocts - ¢ sxBuBanenTHoro

yIpyroro 31eMeHTa paBHa:



L3

50 H/m

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

C, = ZOOH/M, c, = 200H I m , €3 = 100 H / M. XKecrkocts 5xBHBaNEHTHOTO ynpy-

roro 3jieMe€HTa pdBHa:

¢1
¢z <3

50 H/m
80 H/™m
+120 H/m
500 H/m

Touka, nmojiBenIeHHasi Ha MPy)XHHe B HAUa/IbHbIH MOMEHT BpeMeHH HaX0UTCsl B MoKoe. AM-
IVTMTY/ja ee Ko/IeOaHUi onpe/e/isieTcs:

+Hava/lbHBIM CMellleHreM TOUYKH OT MOJI0’KeHUs] paBHOBECHSsI

Maccoil TOYKHA

JKeCTKOCTbIO TIPY>KUHBI

MacCOM TOUKH U >KeCTKOCTbIO TIPY>KHUHbI

Haya/IbHbIM CMelleHreM, MaCcCOW TOUKU U YKECTKOCTBIO MPY’KHHBI

Ilepuoj Ko/1e0aHMii TOYKH, MO/BEIIIEHHON HA MPY)KUHE, ONPe/e/ISeTCs:
Hava/IbHbIMHU yC/IOBUSIMH

Maccoi TOUYKHA

JKeCTKOCTbIO TIPY>KHUHBI

+ Maccol TOUKHU U >KeCTKOCTbIO TIPYKUHbI

HavaJbHbIMU YC/IOBUSIMHA, MaCCOU TOUKU U YK@CTKOCTBIO MPY>KUHBI

YacroTa Ko/1e0aHHI TOYKH, MO BEIIIEHHON HA NMPY)XHHE, ONpeAe/IAeTCs:
Haya/IbHbIMU YCJIOBUSIMA

Maccoil TOUKU

JKeCTKOCTBIO TIPY>KHUHBI

+MacCoi TOUKU U KeCTKOCTbIO MIPYKUHBI

HayaJbHBIMU YCIOBUSIMHA, MaCCOU TOUKU U JKECTKOCTBIO MPY>KUHBI

I'eomeTpuueckas Touka C, KOOp/JUHATbI KOTOPOIi onpeAe/ns0Tcs (hopMyIamMu

X, =i2mkxk1 Y. :ﬁzmkyk, Z, =%kazk Ha3bIBAeTCH...



+1|eHTP MacC MeXaHM4eCKOW CUCTEeMbI
LIEHTP TSDKeCTH TBEPAOro Tesa
LIeHTP WHEepLIUU

LIeHTp y/1apa

TeopeMa 0 ABH)KE€HHUHU IEHTPA MACC CUCTEMBL...

A —E
+ma, = > F
maomH = ZF k
ma =>_F y
dimv —

=3>F,
dt
S
o

TEJIO MaCCOﬁ m-= 2 KI ABHOKeTCH 110 I‘OpPBOHTﬂJIbeIM Hal'lpaBJ'[ﬂloanM

2 .
corsiacHo 3akoHy S = 21" +1. OnpegenuTs Moy 1b r1aBHOr0 BEKTOPA BHELIHUX CHJI, Jieii-
CTBYHOILIX Ha TeJIo.

+8
10
6
4

ol |

O

/ ~— Y

MexaHHYecKas CHCTeMa v JABHKETCA TaK, UTO NPOEKI[UM YCKOPeHUs

ee ieHTpa Macc C Ha 0CH KOOPJAMHAT PABHbI acy =+/3 1/ c?, ac, =2 mlc?, ac, =3mlc?.

OnpeaenuTb MOJy/1b IJIABHOT0 BEKTOPA BHEIITHUX CUJI, AefiCTBYIOIIUX HAa CUCTeMY, eC/IM Mac-
ca cucreMbl m =10 Kr.

+40

60

80

100

Ecm m — macca tena, C — genTp macc, V — ckopocts Touku, To MV ¢ - 3710...
KUHETUUYeCKUM MOMEHT TBep/0ro TeJla OTHOCUTE/IBHO OCH

+KOJINUECTBO JIBMIKeHHUS TBEPJOro TeJla

MOMEHT CHJI THEePLIY TBEPOro TeJia

KUHEeTHYeCKas SHeprysi TBepZloro Tesla NPy BpalljaTe/IbHOM JBHKeHUN



OpHopo/HbI AMCK pajuyca R u maccbl m

KaTHUTCHA 110 TOPHU30H-

Ta/IbHOM IJIOCKOCTH, MMesi B TouKe C ckopocTh V H yckopenue a. Ko/mmuecTBo JBWKeHus

AMCKA PaBHO ...

mV

2
+mV

mV

3
2mV

Teopema 00 U3MeHeHHH KO/IMYECTBA IBIKeHH (A/IA MaTepHa/IbHON TOYKH U MeXaHHYeCKOou
cucremMbl). PasmMepHOCTb K0O/IMUeCTBa /IBH)KEHMS:

KI' -M

2
C

Pa3MepHOCTB HUMITYJ/IbCA CHJIBI:
KT -M
2

C
Kl“'M2
2
C
Kl“'M2
3
Cc
KI'-M
+
C
III-"Il Vl
v, @ »
H

Ha pucysnke My

NMOKa3aHbl HAYA/IbHOE H KOHEYHOE I10/10)KeHHA TOYKH MacCou

M = 2 k2, npu 5ToM Vo =5mlc , V1 =10m/c. IIpoekuysa HA 0Ch X , UMITYJ/IbCA CHJIBI



AelCTBYIOLIEe Ha TOYKY, 3a pacCMaTpUBaeMbIii MPOMEXXYTOK BpeMeHH (¢ TouHOCTBIO A0 0,1)
paBHa:

5 H-c

7,3 H-c

+10 H-c

8,66 H-c

M,

Iy
Ha pucynke il M0Ka3aHbl HAYA/IHLHOE ¥ KOHEUHOe T0/I0)KeHUS TOUKH MaCCoW

M = 2 k2, npu 5ToM Vo =5mlc (8 V1 =10 m/c. IIpoekuus Ha 0Cb X , UMITY/IbCA CUJIBI

AelicTBYHOIIIell Ha TOUKY, 3a pacCMaTpHBaeMblil MPOMeXYTOK BpeMeHH (c TouHocThIo j10 0,1)

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

I"."Iu Vﬂ Ml

Ha pucynke =" MoKa3aHbl HAUa/IbHOEe H KOHEUHOoe I0/10)KeHHA TOUKH MacCoOH

M = 2 k2, npu 5ToM Vo =5mlc , Vl =10/ c. IIpoekijusa Ha 0Cb X , UMITYJIbCA CUJ/IBI

AelicTBYHOIIIell HA TOUKY, 3a pacCMaTpyBaeMblil MPOMEeXYTOK BpeMeHH (C TouHocThIo f10 0,1)
paBHa:

7,3H-c

+30 H-c

10 H-c

8,66 H-c

My Y3
Wi

ﬁ ' 3ne
Ha pucynke 0 MO0Ka3aHbI HAYa/IbHOE M KOHEYHOe M0JI0KeHHsI TOYKHU Mac-
coit M = 2 K2, npu 3ToM V0 =5wmlc , V1 =10m/c. IIpoekius Ha oChb ) , UMITyJIbCA

CWIBI IefCTBYIOIIEel Ha TOUKY, 3@ pacCMaTpUBaeMblii IPOMEeXYTOK BpeMeHH (C TOUHOCTBIO /10
0,1) paBHa:

SH-c

7,3 H-c

+10 H-c

8,66 H-c

Ml._.,
V, W

— 30°

Ha PUCYHKE II‘{L:' NMOKa3aHbl HAYa/IbHOE M KOHEUHOEe IM0/I0)KeHHUA TOUKH MacCou

M = 2 ke, npu 5ToM V0 =5mlc , Vl =10m/c. ITpoekijusa Ha 0Cb ) , UMITY/IbCAa CUJIBI



AelCTBYIOLIEH Ha TOYKY, 3a pacCMaTpUBaeMbIil MPOMEXXYTOK BpeMeHH (C TOUHOCThI0 710 0,1)

paBHa:

+5 H-c

7,3 H-c

10 H-c

11,34 H-c

My WV,
Yy E—
P
Ha pucyHnke Mo NMOKa3aHbl HAUA/IbHOE H KOHEYHOe I10/10)KeHHA TOYKH MacCcou

M = 2 k2, npu 5ToM Vo =5wmlc , Vl =10m/c. IIpoekius Ha 0Cb ) , UMITY/IbCA CUJIBI

AelicTBYHOIIIell HA TOUKY, 3a pacCMaTpHBaeMblil MPOMeXYTOK BpeMeHH (c TouHocThIo j0 0,1)
paBHa:

7,3H-c

+0 H-c

10 H-c

8,66 H-c

M

Mo
Ha pucynke 10° MOKa3aHbl HAYa/TbHOE M KOHEUHOE MO/I0KEHH TOUKH MaCCoi

M = 2 k2, npu 5Tom Vo =5wmlc , Vl =10 m/c. ITpoekijus Ha 0Cb ) , UMITY/IbCA CUJIBI

AelicTBYHOIIell HA TOUKY, 3a pacCMaTpHBaeMblil MPOMEeXYTOK BpeMeHH (C TouHocThIo f10 0,1)

paBHa:
11,34 H-c
7,3 H-c
10 H-c
+28,66 H-c
*'IT.
I"."IU VD IIIIII]:1
Ha pucynke " NoKa3aHbl HAYa/IbHOE H KOHEYHOe M0/I0)KeHUA TOYKH MacCoi

M = 2 k2, npu 5ToM Vo =5mlc , Vl =10/ c. ITpoekijus Ha 0Cb ) , UMITY/IbCA CUJIBI

AelicTBYHOIIell HA TOUKY, 3a pacCMaTpHBaeMblil MPOMEXYTOK BpeMeHH (c TouHocThIo 10 0,1)
paBHa:

7,3 H-c

+0 H-c

10 H-c

8,66 H-c

YpaBuenne mV; —mV = » Sy sBisercs:

TeopeMoii 00 U3MeHeHNH MOMeHTa KOJIMYeCTBa JABWKEeHHUST TOUKU
+TeopeMol 00 U3MeHeHNH KOIMYeCTBa JBWKEHNS TOUKH
TeopeMoi 00 U3MeHeHUN KHHeTUUYeCKOW SHePTUY TOUKU



YPaBHEHI/le C:‘j_Qt = Z EkE ABJIAETCA:

TeopeMoi 00 3MeHeHUU MOMeHTa KOJTMUeCTBa ABW)KEHUSI CHUCTeMbI
+TeopeMoii 00 U3MeHeHUH KOJTUUeCTBA JIBMXKEHUST CUCTEMBbI
TeopeMoM 00 U3MeHeHNH KUHeTHUeCKOW SHEPTrUH CUCTEeMBI

Ypaenenne Q —Q, = ngE ABJ/IAETCA:

TeopeMoii 00 U3MeHeHUH MOMeHTa KOTMYeCTBa ABWKEHHS] CUCTEeMBI
+TeopeMoi 00 U3MeHeHUN KOJIMYeCTBa ABUKEHUS CHUCTEMBI
TeopeMoi 00 U3MeHeHUN KHHeTUUIeCKOW SHePTUH CUCTEMBI

Mopay/1b MOMeHTa KO/IMYeCTBa JBI)KeHHUsI TOUKHU ¢ Mmaccou M = 2 K2, gBUraroLeics co CKo-

I
- Qﬁﬂ“
u]

pocteio V =10 i/ ¢ ornocuTensHo nenTpa O D'ﬁj U paBen (OM=5m):
20 ke - m/ c?

50 ke - m/ c?

+100 k2 - m/ c?

200 k2 - m/ c?

MO,Z[YJIB MOMEHTA KO/IH4eCTBa ABH)XKE€HHUA TOYKH C maccon M = 2 Ke, ABI/IFHIOH.IEI‘;ICH CO CKO-

i N
O 4y JEI-.-I v
pocteio V =10 2/ ¢ otHOCHTEIbHO HenTpa O e paBeH (C TOYHOCTBIO /I0
0,1):
398 k2 - m/ c?

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

+998 k2 - m/ c?

Mopy/Ib MOMeHTa KOJIHYecTBa ABI)KeHHs TOUKH ¢ Maccoii M = 2 K2, geuraromeiics co cKo-

EEY I
30771 Py
pocreio V =10 M/ ¢ oTHOCHTENBHO eHTpa O v $C paBeH (C TOYHOCTBI
ao 0,1):
39,8 k2 - m/ c?

12 ke - ml c?
+92 k2 - ml c?

99,8 k2 - m/ c?

MarepuanbHas Touka M maccoit M =1 k2 pBWKeTca paBHOMepHO M0 OKPY)XHOCTH CO CKO-



<
<

POCTBIO V= 4 M / C . OHPEL[EJII/ITB MOMEHT KO/IMYeCTBA JABU)XEHHUA TOUKH 0T-

HocuTe/IbHO HeHTpa C okpyxHocT paguyca ' = 0,5 i,
+2

1

0

0,6

OpHopoHbIH JUCK pajuyca R U Macchl m KaTUTCA M0 FOPU30HTA/ILHOM IUIOCKOCTH, IMes1 B

Touke C ckopocTh V U yckopeHue d .. KHHeTHYeCKM MOMEHT JJUCKa
OTHOCHTE/IbHO OCH, MepHeHMKY/IAPHOU IJIOCKOCTH AUCKA U MPOX0/islieil uepes3 ero LeHTp,
paBeH...

mRV

2
3mRV
4

mRV

4
mRV

+

YpaBHeHue thO =>m, (IEkE ) AB/IAETCA:

d
+T€0p€MOI>i 00 U3MEeHeHUH IJTaBHOT0 MOMEHTa KO/IMUeCcTBa ABWO)KeHHsI CUCTEMBI
TeopeMof/'I 00 U3MEeHeHUU KO/IMYeCTBa ABH)KEHHA CUCTEMBI

TeopeMol 00 3MeHeHUN KUHEeTHUeCKOW YHEPTUH CUCTEMBI

I,
A

Ivlg

M
Touka maccoii M = 2 ke sesmmmamnnnmd JABUTaeTCsi B OJHOPO/JHOM I10JIe CHJI TSDKeCTH,

g ~10 m/c?. PaGora cusl Tskectn Ha nepememennn MM, pasua:
+60 [Ix

80 I

100 I

140 [Tk



Jm

Touka maccoii M = 2 ke JABUTaeTCsl B OJHOPO/JHOM I10/1e CHJI TSHKeCTH,

g ~10 m/c?. Pabora cusl Tsxectd Ha nepememennn MM, pasua:
80 [Ix

100 I

140 I

+60 [Ix

My

Il
Touka maccoii M = 2 k2

ABUIrdeTCs B OAHOPOJHOM I10/1€ CHJI THAXKECTH,

g ~10 m/ c®. PaGora cunbi Tskectn Ha nepevemtennn M M, papna:
+60 [Ix
50 Ix
140 I
60 [Ix

30° ¢ Mo

I,
Touka maccoii M = 2 ke JABHUIaeTCA B 0AHOPOJHOM I10/1€ CHJI TA)KECTH,

g ~10 M/ c®. PaGora cunbi TsokectH (¢ TouHocThI0 0 0,1) Ha mepememennn M M, pas-
Ha:

40 I

+50 [k

100 [T

I

Touka maccoii M = 2 K2 JBUTaeTCsl B OJHOPO/JHOM I10/Ie CHJI TSHKeCTH,

g ~10 m/c?. PaGora cubl TspKecTH (C TouHOCTBIO 40 0,1) Ha nepememenun M M, pap-

Ha:

46,2 Ik
50 [k
100 [Tk
+ 50 [Tk

YpaBHeHue mVl2 /12— mVO2 /2= ZAk BbIpa)KaeT:

TeopeMy 00 M3MeHEeHUH MOMEHTA KOJTMUeCTBA JABW)KEHUS] TOUKU
TeopeMy 00 M3MeHeHUM KOJIMUYeCTBa ABWKEHUs TOUKH
+TeopeMy 00 U3MeHeHUN KHHETUUEeCKOW SHEPTUU TOUKU

_ E ! .
Ypaeaenue T, - T, = > A° +> A Bblpaxaer:
TeopeMy 06 M3MeHEHUH MOMEHTA KO/TMUeCTBa JBKEHHS] CUCTEMBI
TeopeMy 06 W3MeHeHHH KO/IMUeCTBa JBMKeHHUs CUCTeMbl



+TeopeMy 00 M3MeHeHUH KUHeTUUeCKON SHepruu CUCTeMbl B MHTerpajbHON Gopme
TeopeMy 00 M3MeHeHUH KMHeTUYeCKOW YHEPIrUU CHCTeMbI B IM(pepeHI MaEHON hopme

Ypasuenne dT =) dA® +> dA| BeIpaxaer:

TeopeMy 00 U3MeHEeHUH MOMEHTa KOJTMUeCTBA JBM)KEHUSI CUCTEMBI
TeopeMy 00 M3MeHeHUM KOJIMYeCTBa JABWKEHUS CUCTEMBI
+TeopeMy 00 U3MeHEeHUU KHHEeTUUECKOW YHEPTUU CUCTEMBI

YpaBHenue (ii_-lt- = Z NkE + Z NkI BbIpa)kaer:

TeopeMy 00 M3MeHeHUH MOMEeHTa KOJTMUeCTBa ABW)KEHUS CHUCTeMbI

TeopeMy 00 M3MEeHEeHUH KOJTMUECTBA JABWKEHHS CUCTEMBI

+TeopeMy 00 M3MeHeHUH KHHeTUUEeCKOW SHEPTUHU CUCTeMbI B HddepeHIMasHOM opme
TeopeMy 00 U3MeHEeHUH KMHEeTHUECKOUW SHeprUr CUCTEeMbI B MIHTETrpaibHOU (hopme

ITpu moMouU BbIpa)KeHUs I:r V' uaxopurcs:

pabora
KILJ
cuia
+MOIJHOCTb
MvZ 1 w?
ITpu nomoiyu BeIpa)KeHUs > + > HaXO0/MTCA:

KUHEeTUYeCKUH TToTeHLual

+KUHeTHWYecKasi SHeprus Tesa Mpu MI0CKOoIapasie/ibHOM IBUKeHUN
KUHeTUYecKasl SHeprus Tejia pU MOCTynaTelbHOM [IBUYKEHUU
KUHeTHYecKasi SHeprus Tesa Mpu BpaljaTebHOM [IBHKEHUU

Brei6paTh (hopmyy //ia onpee/ieHns paboThl CHIbI TsKeCTH Ha nepevemennun MM
+ AM M )=+Ph
A=05c(2 - 2?)

(MI)

A=— ijds

(M0)

Bei0pats hopmyJty A1s onipe/ie/ieHisi pa00ThI CH/IBI TPEHHSA:
AM M,)=+Ph
2 2
A=0,5c(2 —12)
(M)

+A=— [fNds

(M0)

Bei6parts (opmyJty /15 onpejesieHHss paboThl CHIbI YIPYTOCTH:

AM M,)=+Ph
+ A=0,5c(2% —22)



(M1)

A=— [fNds
(MO0)
x | F
[ 309
Ha TeJ10 AeiiCTByeT nocTosiHHAsA 110 Hanpas/ienuo cuna F =4x° O "X

OnpegenuTs paéoTy 3TOM CHIIbI IIPH MEePeMeIeHHH Te/la U3 M0/I0KeHHs C KOOPAUHATOM
X, =0 B mosoxenue c koopgunaroii X, =1 .

A, = j F dx= Xf(4x3)cos3o°dx —0,866x"
Xl X

1

Z — 0,866 /{oc

Ary = TFdx = Xf(4x‘°’)dx =x"
T X

A(xlxz) =F ’(Xz _Xl):4(X2 _X1)4 =4 [l

iz =1 /e

N
ZEI

Yetpipe rpy3a maccoii M = 1xe Ka)X/IbI, COeJUHEeHHbIe
rU0KO# HUTBIO, EPe0POIIEHHON Yepe3 HEeMOABWKHbIM HeBECOMbIH 0/I0K, ABH)KYTCSI COTJIACHO

2
3akony S =1,51°. OnpegenuTs KUHETHUYECKYIO YHEPTHIO CHCTEMBI IPY30B B MOMEHT BpeMe-
mt=2cC.

2

T = 4m7" =2m(s) =72 JJore

mvZ  m($)°
-V _ ~18
2 2 Hone

T=—n-= (25) =18 /o

o[ 2
3

OpaHopoaHBIM AMCK pajuyca R u Maccel m ’KaTUTCSA 10 FTOPU30HTA/TBHOU

N/IOCKOCTH, HMes B Touke C ckopocTh V u yckopenue ¢ . KuHeTHueckas SHeprus aucka
paBHa...

mV 2

4



3mv 2

+

4
mV 2
mv 2
2
JuddepennranbHble ypaBHEeHHs BPALlaTe/TbHOI0 ABY)KEHHS TBEP/IOro Te/ia:
+1, (i;gp =M,

MXCZZFE’ Myc:ZFE’ |C¢=ch(|EkE)
M¥_ =Y FE, My, =Y FF, Mi_ =YFF

kx !

JMuddepennuanbHbie ypaBHeHHA II0CKOMAPa/UIe/IbHOTO JBH)KEHHS TBEPOro Tela:
4o
z dtZ -z
.. _ E .o _ E . _ — E
MK, =SFE, My, =XFE, 1_g=>m_(FF)
Mi, =S FE, My, =SFF, Mi_ =X FF

kx !

JuddepennmranbHbie ypaBHeHHA MOCTYNATeILHOI0 ABHKeHHU TBEP/A0ro Te/ia:
d 2
z dtzw = M z
.e E .o E .. — E
My, =Y FE, My, =XFE, 1 4=>m_(FF)
MK, =X FE, Mj_ =X F5, Mi_ =Y FF

2 <~
Ilo 3d/laHHOMY YPABHEHUIO BpallleHUsA @ = 5t -2 IUVIdCTUHKH, 0CEBOU MOMEHT HHEPIIUH KO-

topoii |, = 0,125 ke - M, onpepenuTs r1aBHBINi MOMEHT BHEIIHHX CHJI, IefiCTBYIOIIMI Ha

l'[J'laCTI/IHKy.
+1,25

0,625

1,2

1,5

3
Juck Bpamaercs Bokpyr ocu Oz no 3akony ¢ =t . OnpepeuTH MO-
Ay/Ib MOMEHTa Mapbl CHI, NPU/I0KEHHOH K JUCKY, B MOMEHT BpeMeHH t = 1 ¢, ec/Ii MOMeHT
2
HHEePIMH JUCKA OTHOCHTE/IHLHO 0CH BpallleHus paBen 2 K2 - M°.

+12
6



10
12,5

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

TIPUHLIUIT BO3MOXXHBIX [1epeMelleHuI

nipuHun [anambepa-Jlarpanska [yt MEXaHUYeCKOU CHCTeMBI
+npuHLun [Janambepa AJisi MexaHUUeCcKol CUCTeMbl

ypaBHeHus JlarpaHka BTOpOro poja

YpasHenne > 6A’ =0 BbIpaxaer:

+TIDUHLIUIT BO3MOXKHBIX MepeMelLeHUI

nipuHun [anambepa-Jlarpanka Jjisi MeXaHUYeCKOU CHCTeMBI

nipuHLmn Janambepa A1 MeXaHUUeCKOW CUCTeMbI

ypaBHeHus JlarpaHxa BTOPOro poza

YpaBHenne 2. 0A’ + 2 0A! =0 BbIpaxaer:

TIPUHIMAIT BO3MOXXHbIX HepeMemeHHﬁ

+mipuHLMI [lanambepa-Jlarpanska /it MeXaHUUeCKON CHCTEeMBI

nipuHimn [anambepa [yisi MeXaHUYeCKOW CUCTEMBI

ypaBHeHuUs JlarpaHxa BTOPOTro poza

YpaBHenue 2. 6A” + 2. 0A' =0 BbIpaxaer:

TIPUHLMIT BO3MO)KHBIX TlepeMellieHri
+o0111ee ypaBHeHUe TUHAMUKH

npuHLMN [lanambepa /s MEXaHUUeCKOH CUCTEMBI

ypaBHeHuUs JlarpaHXa BTOpOTro pozia

Tab6mma5—Kpurepuu oneHKHC GOpMHUPOBAHHOCTH KOMITETeHI{HI

HUe UH/MKaTopa J0-

(4acTu KOMMeTeHIINM)

Koz v HavmeHoOBa- Kputepuu orieHrBaHus COOPMUPOBAHHOCTU KOMIIETEeHLIUU

CTW)KEHHsI KoMIle- 2 6250500 VBOBIie
TeHLUM (YaCTU KOM- ypP

Ha noBeIllieHHOM ypOoBHe

TIeTEHL[1H ) CooTBeTCTBYeT OL|eHKe
«Y[IOBJIETBOPHUTE/Ib-
HO»50-64% oT

MaKCUMaJIbHOro Oasia

CooTBeTCTBYeT OL[eHKe
«XOPOLIO»
65-85% ot

MaKCcUMasbHoro 6asnia

CooTBeTCTBYeT OLeHKe
«OT/IMUHO»
86-100% ot
MaKCHMaJIbHOro Oasia

OITK-1.4.

3HaTh:




IIpencraBnenve
bazoBbIx As
ripodeccuoHaIbHOM
cdepsl PpuznUeCKUX
MpOLIeCCOB U
SIBJIEHU B BHUJIE
MareMaTuueckoro(u
X) ypaBHeHus1(1).
OIIK-1.6.

Perrennie unxeHep-
HBIX 3ajay

C MOMOLIbIO
MaTeMaTUueCcKoro
arirapaTa BeKTOPHOU
anreoOpel,
aHa/IMTUYEeCKOU
reoMeTpUU.
OIlK-3.2.

Bri6op MeToza umm
MeTO/IUKU

pellieHust 3a/jauu
ripodeccuoHaIbHOM
JlesiTeNIbHOCTH
OITK-6.18.
ITpumenenus
TUIIOBBIX
aJIrOPUTMOB UCCJIe-
JI0OBaHUsI paBHOBe-
cusi u
JBIDKEHUs] MeXaHU-
YeCKUX CHUCTEeM TpU
TPOEKTUPOBaHUM
00BEKTOB CTPOH-
TenbCTBA

OCHOBHbIE
TeopeMbl JUHAMUKH,
BU/IbI
Harpy3oK, epByI0 U
BTOPYIO

3dKOHBI 1

JUHAMHWUYECKHUX

3a/jauu
TUHAMUKA

[Toka3biBaeT 3HaHUE
OCHOBHBIX 3aKOHOB

Y TeopeM UHAMUKH,
BU/IAX IMHAMHUUECKUX
Harpy3ok, repBoi 1
BTOpOU 3a/lauu
JUHAMUKU, TIPUHLINATIA
BO3MOJKHBIX T1epeMe-
L[eHUH,

ripuHIMa [lanambepa
oriepupyeT TepMUHa-
MU U TIOHSATHUSIMU
JUCLIUTITUHEI

CBobopiHO omepupyet
TepMUHAMU U
TIOHSATHUSIMU 110 TeMe
MOJyJIs

YmMmerh:

Peluats nepByto u
BTOPYIO 33/jaui [Ju-

C 10CTaTOuHO
BBICOKOM Jlo/eii ca-

CriocobeH € BBICOKUM
YPOBHEM CaMOCTOSI-

HaMUKHA MOCTOSITe/IbHOCTH TeJIbHOCTHA
OlleHMBaTb OlleHuBaThb U
JUHaMHyecKue aHa/IM3UPOBaTh
XapaKTepUCTUKHU JUHaMuyecKue
MexXaHUuecKomn XapaKTepUCTUKHU
CUCTEMBI MeXaHUUYeCKONCUCTEMBI
Baaaern:

OCHOBHBIMU HaBbIKa-
MU UHTErpUPOBaHUs
byHK1uMl npy oripe-
JleJIeHUM 3aKOHOB
JIBW>KEHUs], P OTBe-
Tax J0IycKaeT MaJjio-
CyllleCTBeHHbIe
MOrPeIIHOCTH, UCKa-
>KeHUS JIOTUUeCKOM
MoC/1eJ0BaTe/IbHOCTH,
HETOYHYHO
apryMeHTaLu0
TeOpPeTUUYeCKUX
TI0JIO>KEHUN
HUCILITEIBAET
3aTpyAHeHUs Npu
OTBeTax Ha BOMPOCHI
rperno/iaBaTesis.

HagBbikamu onpefie-
JIeHUs1 AUHaAMUYe-
CKUX XapaKTepH-
CTUK, TIPY PeIIeHuH
WH)XeHEePHBIX 3a/1au
MIPUCYTCTBYIOT
HeOoJIbIIIHe TI0-
TPEIIHOCTH, TIPU
OTBeTax JIOMyCKaeT
HeboJTbIIHe TTpobe-
bl

He WCKaKaroIye
€ro CO/lepKaHMsl.

MaremMaTnyecKkuMm ari-

rapaToM TIpU pe-
IIIeHU N 3aziau ¢
nuddepeHIIMpOBaHMe-

MU UHTETPUPOBaHUEM
CIOXKHBIX  (DYHKLUH,
HaBbikamu OL[eHKH
JUHAMWYEeCKUX XapakK-
TePUCTUK,

TIPaBUIBHO M JIOTHUECKU
CTPOMHO M3J1araeT
yueOHBIN MaTepHas.




2 OIEHNBAHME ITMCBbMEHHBIX PABOT CTYJEHTOB,

PEI'VIAMEHTUPYEMbIX YYEBHBIM IIVTAHOM

PacuetHo-rpaduueckaspadora «Cratuka. Kunemaruka./[uHamMuka»

TuroBasipacueTHo-
rpacduueckasipabo-

Ta,BbINIO/THACTCAIIOBAPHMAHTAMBCOOTBETCTBUUMCMETOANYECKUMUYKA3dHUAMMU.

Tab6mma9 —PopMupyeMbieKOMITETEeHI[UHN(M/TH HXYACTH)

Koa n HauMeHOBaHMEKOMITe-

TeHLIUU
(yka3aHnHbles PIT/T)

Kop v HaMeHOBaHWe UHAMKATOPA JAOCTIKe-
HUSI KOMITeTeHLIUH (4acTh
KOMITETEeHILIH)

O1leHOYHBIE Ma-
Tepuasbl U
cpejcTa

OIIK-1 CrniocobeH periaTh 3aa-
yM rpoecCUOHaTBLHOM fesi-
TeIbHOCTH Ha OCHOBE HCII0JIb30-
BaHHUs TeOPeTUYECKUX U Mpak-
TUYECKMX OCHOB €CTeCTBEHHBIX
Y TEXHUYECKUX HayK, a TaKKe
MaTemMaTUuecKoro armrapaTa

OIIK-3 CriocobeH mNpUHUMATh
pellieHUss B TIpodeccroHaTbHON
cdepe, uCMOMB3ysl TeopeTUue-
CKHMe OCHOBBbI U HOPMAaTHUBHYIO

0a3y cTpouTenb-
CTBa, CTPOUTE/NBLHOW WHAYCTPUH
JKWIHIHO-KOMMYHAa/IbHOTO ~ XO-
3511CTBa

OIIK-6 CnocobeH yuacTBOBaTh
B TPOEKTUPOBaHWU OOBEKTOB
CTPOWTENLCTBA U KUIMIIHO-
KOMMYHAaJIbHOT'O X035IHCTBa, B

TIO/ITOTOBKE PacyeTHOro U
TeXHUKO-3KOHOMHUECKOTO
000CHOBaHMM WX TIPOEKTOB,

y4acTBOBaTb B IOJATOTOBKE
MPOEKTHOM  JIOKyMeHTaLUH,

B TOM YHMCJ/Ie C WCMO/Ib30Ba-
HUEM CpeJiCTB aBTOMaTHU3UpO-
BaHHOI'0 ITPOEKTUPOBAHUS

Y BBIYHC/IU-

TeJIbHBIX [IPOrPaMMHBIX KOM-
TIJIEKCOB

OIIK-1.4.

I[MpencraBnenye 6a30BbIX [71s IPOdeccro-
HabHOM cepbl

(bU3HMUeCcKHX TPOLIeCCOB U SIBJIEHUN B BUJIE
MaTemMaThUuecKoro(ux) ypaBHeHusi(i).
OIIK-1.6.

PerieHue WHXeHepHbIX 3a7lau C TTIOMOLL[bIO Ma-
TeMaTUYeCcKOro arrapara BeKTOpPHOM asi-
reOpbl, aHATUTUUECKON reOMeTpUH.

OIlK-3.2.

Bei60p MeTo/1a WJT METOAMKY

Pemienusi 3ajjaud npodeccuoHaNbHOU fies-
TeJIbHOCTH

OIIK-6.18. [IpyMeHeHUs] TUMNOBBIX aArOPUT-
MOB MCCJ/Ie[JOBaHUSI PABHOBECHSI U [IBU)KEHUSI
MeXaHWUUeCKHUX CUCTeM TP MPOeKTUPOBaHUU
00BEKTOB CTPOUTEJILCTBA.

ITpoBepka copeprka-
Hus1 PT'P
3aruTaPI'P (cobe-
ce/loBaHUe)




Tab6mmal0-KpurepunoneHKupacueTHO-rpaduueckoit padoTbi

[MToka3za- KonnuectBobanios
Tem MHHHMaJlb- MaKCUMaslb-
HOe HOe

Cobumroienuie rpaduka BeinoHeHUs: PI'P 1 2
Copgeprxanue PI'P 1 2
3amura PT'P 1 2
AKTHBHOCTb TIpH BbInosiHeHun PI'P wmu nipu my6smmuHOM 1 7
3aigure apyrux PI'P
Wroro: 4 8

OueHka copMUPOBAHHOCTH KOMITETEHLMM TIPU BBIIOJIHEHWH U 3allUTe pacyet-
Ho-Tpaduueckoii paboTel ocyiiectsrsercss o Oyokam: «Cogepkanue PI'P» u «3amu-

TaPI'P».

Kputepuu orieHuBaHUs C(HOPMUPOBAHHOCTU KOMIIETEHIIWM Tpe/iCcTaB/ieHbl B Tad-

jaie 11.

Tabnunal1-Kputepun oueHKH ¢()oOpMHPOBAHHOCTH KOMIIETEHI[HH IO pac-

Kox u HaumeHoBaHue
HHMKATOpa JIOCTH-
JKEHUS KOMITETEHIINA
(4acTy KOMITETECHIINH)

yeTHBIpmprecRBiiRaaGecd OpMUPOBAHHOCTHKOMIIETEHIINH

Ha 6a30B oMypoBHQJacTHKOMITeTAHAM@BHILICHHOM YPOBHE

COOTBCTCTByeT OLICHKC
«YAOBJICTBOPUTCIIBHO»

50-64% ot
MaKCHUMAaJILHOTO Oasuia

CootBercTBYET
OLIEHKE «XOPOIIO»
65-85% ot
MaKCHUMAaJIbHO-
robasna

CoOTBETCTBYET OIICHKE
«OTIIMYHOY
86-100% ot
MaKCHMAaJILHOTO OaJI-
ja

OIIK-1.4.
[IpencraBnenue Oa-
30BBIX JUIs ITpochec-
CHOHAJIbHOM chepsl
PuU3nYeCKUXIporLec-
COBMSBJICHUM B BUJIE
MaTeMaTH4YeCcKo-
ro(ux)ypaBHeHus(i1).
OIIK-1.6.

Pemenue nnxenep-
HBIX 3a7a4 C IIOMO-
LIbI0 MaTeMaTuye-
CKOTO arnrmapaTa Bek-
TOPHOH anredpsl,
AQHAJIMTUYECKOH T€0-

METPUHU.
OIIK-3.2.

Bri6op METOoHa
WA METOJHMKH pelie-
HUS  3aJla4d Tpo-
dbeccuoHaNbHOM J1es-
TEJILHOCTH
OIIK-6.18.

IIpumeneHus turmo-
BBIX aJITOPUTMOB

Bnaneer marepuanom
[0 TEME, MOXKET BBI-
MOJIHUTh PAacyUeThl IO
CTaTHKE,
KWHEMAaTHKe, JUHa-
MHUKE, HO HC-
MBITHIBAET 3aTPYIHE-
HHS B IOMCKE U aHa-
JIn3e
uHbopMalUK IS
pelIeHNs TOCTABIIECH-
HOM 3amaun. Mcmoib-
3yeT 3aKOHBI TeOpPe-
TUYECKOU MEXAHUKU
JUTSL
pEIIeHus CTaHaapT-
HBIX 3a7a4

AHanu3upyer 3a-
Jlady, HO UCIIBITHI-
BAE€T 3aTPyAHEHUS
TP BBIICTICHUU €€
0a30BbIX COCTaB-
Jsromux. Haxogut
1 KPUTUYECKH
aHATM3UPYET UH-
dbopmariuio, HE0O-
XOJIUMYIO TSl pe-
HIEHUS
MOCTaBJICHHOM 3a-
Jlavu.
PaccmarpuBaer
BO3MOYKHBIE BapH-
aHTBI PEIICHUS 3a-
Jlau¥, HO 3aTPyaHS
€TCsl CaMOCTOS-
TeJIHHO BHIOpATh
ONTHUMAJIbHBIN Ba-
pHUaHT.
Hcnonb3yeT 3aK0oHbI
TEOPETUUYECKON Me-
XaHUKH JUIS pelie-
HUS CTaHJAPTHBIX
3az1ay.

YMeeT npuMEeHHUTh
QITOPUTM pELICHUS

pelaer 3aga4uu 1o cTa-
TUKE, KHHEMaTUKe 1
JTUHAMHKE OBICTPO U
IpPaMOTHO, aHAJM3UPYET
3asady, BeIIENsIs ee Oa-
30BbIE€ COCTABJISAIOLINE;
HAXOAHUT U KPUTHUECKH
aHAJIM3UpYyeT UHpOP-
MaIlro, HEOOXOTUMYIO
JUTSL pEIIeHUs TOCTaB-
JICHHOM 3aJ1a4; pac-
CMaTpHUBaET BO3MOXK-
HBIC BapUAHTHI pelle-
HUS 33]]a41, OIICHUBAS
UX TOCTOMHCTBA U He-
JOCTAaTKH; ONpeaeseT
Y OLIEHWBAET TOCIIEI-
CTBUSI BO3MOXKHBIX pe-
mieHuii 3agaun. Oo6na-
JTaeT BBICOKUM YPOBHEM
MaTeMaTHYeCKUX 3Ha-
HUU MpU peLIeHUH 3a-
nad ¢ quddepeHmpo-
BaHHWEMU UHTETPUPOBa-
HUEM CJIOKHBIX(YHK-
UAN.




MCCrie[0Ba-
HUSIPaBHOBe-
CHISI U JIBVDKe-
HUSI MeXaHU-
YeCKUXCUCTEM
TIPU TIPOEKTH-
POBaHUM 00b-
€KTOB CTPOH-
TeJIbCTBA

3a7lay Io CTaTHKe,
KWHeMaTvKe U [Iu-
HaMMKe, HO JI0-
IyCKaeT HeTOYHO-
CTH TIPU UHTETpU-
poBaHuu audde-
PeHLMa/TbHbIX
ypaBHeHUM
JBWKEHUs] TOUKU

['paMOTHO KCIOIB3YyeT
BaKOHbI TEOPETHYECKOH
MeXaHWKH IS pelleHus
Baslay M0 CTaTHUKe, KU-
HeMaTHKe U IMHaMUKe

ba3oBelii ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIMH, COOTBETCTBYIOIMI OLieHKe
«YZI0BJIETBOPUTE/ILHO»,CUNTAETCS JOCTUTHYTHIM, €C/IU CTYZIeHT 110 UTOraM MOATOTOBKYU U
3alUTHI pacueTHO-Tpaduueckoi paboTel HabupaeT oT 50 A0 64 6asIoB, MOBBIIIEHHbIH
YPOBEeHb CUWTAETCSl JOCTUTHYTHIM, eC/IM CTyZeHT Habupaet oT 65 n0 100 Ganios, mpu

3TOM OILleHKe

«XO0pOLI0» COOTBETCTBYeT 65-85 6asioB, oLieHKe «0TIHUHO» 86-10 06anios.




3 OIIPEJJE/IEHUE PE3Y/JIb-
TATAITIPOMEXYTOY-
HOVATTECTAIIUA

dopma MpoMeKyTOYHOM aTTecTalyy Mo JUCLIUIUIMHE 3auem/3K3aMeH .

OxkoHuare/bHBIE pPe3y/bTaThl 00yueHus ((popMHpOBaHUS KOMIIETEHLIU) Orpeze-
JISTFOTCST TIOCPEZAICTBOM TepeBojia 0asioB, HabpaHHBIX CTY/IEHTOM B TIPOLIECCe OCBOEHHS
JVCLIMIUIVHBIL, B OL{€HKU:

— 6a30BbIi ypoBeHb CHOPMHUPOBAHHOCTH KOMITETEHIIMY CUMTAETCS JOCTUTHYTHIM,
eci  pe3ysbTaT OOyYeHHs COOTBETCTBYeT OLieHKe «yJOBJIeTBopUTenbHO»  (50-
64pedTHHTOBBIX 0alIOB);

— TIOBBILLIEHHbIM YPOBeHb COPMUPOBAHHOCTA KOMITETEHL[UM CUUTAETCS [OCTHUI-
HYTBIM, eC/T pe3y/bTaT 00yUYeHHsI COOTBETCTBYET OL[eHKaM «XO0polio»(65-85 perTuHro-
BbIX 0aJI/IOB) U
«O0T/IMYHO»(86-100 peUTUHTOBBIX Oa/IoB).

dopma NMpoMeKyTOUHOU aTTeCTal[iu 10 JUCLUIIMHE 3ayem / 3K3aMeH.
OLIEHOYHLBIE MATEPUAJTBI U CPEACTBA OJId H?OBEPKH
CO®OPMMPOBAHHOCTU KOMITETEHLINN
Bonpocs! otkpsiTore Tuna OIIK1
[laiiTe pa3BepHYThIM OTBET
1 Kakue aGCcTpakTHBIe MO/Ie/IH Pea/IbHBIX Te/l PACCMAaTPUBAKTCA B TEOPeTHYECKON Mexa-
HHUKe.
B TEOPETquCKOﬁ MeEXdHUKE pAaCCMATPHUBAKOTCA a6CTpaKTHBIe MOJie/I pea/IbHBIX TeJT ABYX BHU/OB:
MaTepHasibHasi TOUKa M abCOJ/IFOTHO TBepzoe Teso. B KauecTBe MaTepra/ibHOM TOUKW pacCMaTpU-
BAlOTCA ped/ibHbIE Te€/ld UMeolre KOHEUHbIE Da3Mephl B C/iIydde, KOrja X MO>XHO He€ YUUThIBATb
(HaripuMep, TpU MOCTyNaTeIbHOM [BW)KeHUM Te). Bo MHOrMX 3aauax, KOrja CWjbl, JeiCTBY-
IOIIMe Ha TeJI0 He BeJIMKH, a TIPOYHOCTh U >KeCTKOCTh Tesl BeJIMKa peasibHble Tejla 3aMeHsItoT ab-
COJTFOTHO-TBEP/IbIMU (TeJIa y KOTOPBIX PACCTOSIHUSI MEXY JIFOOBIMU JIBYMS €70 TOUKaMH OCTarOT-
Cs1 HeU3MEeHHbIMH)
2 Kakue BHJBI CBfi3ell BCTPEUAKTCS NMPHU pPelleHWH 3a7iady Ha PaBHOBeCcHe MPOU3BO/ILHOM
IJIOCKOH CHCTeMbI CHJL.
['nazfkasi TOBepXHOCTb, TMOKasi HUTh, HEBECOMBIM CTep>KeHb, MOBUXHBIN 1 HETIO/IBUK-
HBIM IIapPHUPHI, @ TaK Ke TPU BUAA 3ae0K( >)KeCTKasi, CKOJIb3SIL1e C OJHOM U C ABYMS
cTerneHsIMH CBOOO/IbI)
3. B ueM 3aK/II0YaeTCA MPUHIUIT 0CBO00XX/1aeMOCTH.
JTro6oe HeCcBOOOJHOE TBEpZIOe TEI0 MOYKHO MPe/[CTaBUTh Kak CBOOO/IHOe, ec/iid 0TOpOo-
CUTb CBSI3U Y 3aMEHUTh UX JeUCTBHE Ha Te/I0 COOTBETCTBYHOIIUMU CUIaMH, KOTTOPbIe
Ha3bIBalOTCS peaki[UsMU CBsi3eit
4. B KakMXx C/Iyyasix CWjia He JaeT MOMEeHTA OTHOCHUTE/IbHO 0CU?
Cusia He jlaeT MOMEHTa OTHOCUTEJIBHO OCH eC/TU ee JIMHUSA JeNCTBUS MepeceKaeT 0Ch WU
ey mapaienbHa. [1o apyromy: Cua He faeT MOMeHTa OTHOCHUTE/IbHO OCH eCJI BEKTOP
CHUJIbI U OCh JIEXKaT B OJTHOM TIJTIOCKOCTH.
5. Kakoe gBH)XeHHe Ha3bIBaeTCA MOCTyaTe/IbHbIM?
[TocTymaTebHBIM Ha3bIBAeTCS TaKOe IBWKEHHE Tesa, IPU KOTOPOM itobast TipsiMast
JKeCTKO COeJUHEHHasi C TeJIOM IepeMelaeTcsi 0CTaBasiCh rapasie/lbHOW CBoeMy Hauaslb-
HOMY TOJIOKEHHUIO.

Bomnpocel 3akphbITOro Tuna
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1. OHPEJZ[CJII/IT]: MOMEHT CHJ/Ibl OTHOCHUTE/IbHO HAd4d/Ia KOOpAHUHAT, €C/IX CW/IAd 3d/idHa IIPO-
eKIUAMHA F X: Fy = 210 H U U3BECTHBI KOOPJAUHATHI TOUKH ITPU/IOKE€HUA CHJIbI

X,=Y,=01m:

A
+0

21
-21

M, M
) ) )
2. B oaHO#M NVIOCKOCTH PacCIo/I0XKeHbI TPH Mapbl ciI. OnpeAe/IMTh MOMEHT Mapbl CHJT
M 3> P KOTOPOM 3Ta CHCTeMa HaXx0JUTCA B PABHOBECHH, €C/IH MOMEHTBI

M, =510H-mu, M, =120 H - i :

+390
510
120

Bonpoce! oTkpeiToro tuna OIIK3
[laiiTe pa3BepHYThIM OTBET
1. Kakue peakijui BO3HHKAIOT B )KECTKOH 3a/ie/IKe
Peakun >kecTKOM 3aZleJIKU COCTOSIT U3 [IBYX CHJI, HallpaB/eHHbIX [0 0CSIM KOOPJAWHAT U MO-
MeHTa CUJI peakLiuu
HormonmHuTe
2. Teno Ha3bIBaeTcs eC/IM PacCTOSTHUSA MeX/1y JII0ObIMH JByMS ero
TOYKaMH OCTalTCsl HeM3MeHHBIMH.
OtBeTr  abconomHo meepobim
3. — 3TO Te/I0 pa3MepaMH KOTOPOro B YC/IOBUSIX JaHHOU 3ajauu
MO>KHO MpeHe0peyb.
OtBeTr MamepuanabHas mouka
3. BekTopHas BeJMuMHA paBHas MPOU3BE/IeHNI0 MacChl TOUKH Ha ee CKOPOCTh Ha3bIBa-
ercs

OTBeT  KO/IUYECMBOM OBUNMCEHUS
Bomnpocsl 3aKpbITOro THIIA




fy

1. Ha apky AB peiicrByer napa cun (F, Fll )u cuna F . Onpepgenuts cymmy ux Momen-
TOB OTHOCHTE/ILHO TOUKH A, ey cuist F =4 H , F =2 H , papuyc I =2 m , neuo
CD=15m:

+-11

-8

-3

11

Bonpoce! oTkpeiToro tuna OITIK6

[aiiTe pa3BepHYTHIM OTBET

1 B uem 3aK/Il04YaeTcs nepBas 3ajavya JUHAMHUKHU
[TepBast 3ajaua AUHAMUKY 3aK/H0YaeTCsl B TOM , UTO 110 M3BECTHOM Macce Tesia U 3aKOHY ero
JBIDKEeHUST HeOOXOMMO HaWTH CUJIBI IeHCTBYIOIIME Ha HETO.

HormonmHuTe

2 Pasgen Teoperu4yeckOM MeXaHUKH, 3aHMMAIOIIMKCA H3yueHHEM PaBHOBeCUS Tesl MOJ
AelicTBHEeM CHUJ/I Ha3bIBaeTCs
OtBeT cmamuka

3 MrHOBeHHbIH LIEHTP CKOPOCTeH — 3T0 TOYKAa CKOPOCTb KOTOPOM B JAaHHbIM MOMEHT
BpeMeHH paBHa
OtBer  Hy/IO.

4 Cuia peaklyd HeBeCOMOr0 CTep)XHsl HAllpaB/ieHa B/0/Ib JIMHUM COeJUHSIIONIeil ero

Omeem KOHUbl
Bonpocek! 3aKpbeITOro TUNa

1. Touka, ycKopeHHe KOTOPOii B JaHHbIM MOMEHT BpeMeHH paBHa 0, Ha3bIBaeTcsi:
MIIC

+MLIY

MTC

HIIC

4 TIOPSIIOK ITPOBEJEHUA ITIOBTOPHOMITPOME-
KYTOUHOMATTECTAIIN

dopma NpoMeKyTOYHOM aTTeCcTaly M0 JUCLIUIJIMHE 3K3AMEH.

DoH/, OLI€EHOYHBIX CpezCTB st MPOBEe/IeHUsT ro-
BTOPHOM TTPOMEXYTOUHOM aTTecTaliyd (JOPMUPYETCS M3 UKC/ia OLIEHOUHBLIX CPeZCTB TI0
TeMaM, KOTOpble He OCBOEHbI CTYeHTOM.

IlpumeuaHue:

[oroHUTeIbHbIE KOHTPOJIbHBIE UCTILITAHUS TIPOBOASITCS /ISl CTY/IeHTOB, HaOpaB-
mux MeHee 500a/1710B (B COOTBETCTBUM C «I10/I0)KeHHEeM 0 MO/1YJ/IbHO-PeUTHHTOBOM CH-
cTeme»).
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