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3.03 «bamnmcTuka ¥ THAPOadpOMHAMIKAy» HalpasiIeHHOCTH (podmto) bammictrka n

IlepBblii 3Kx3eMILIIP KOITS Ne



MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)
dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 2 IlepBelii 3x3eMILLIP KOITS Ne

Conep:xkanue

1. ITactiopt (hoHAA OLIEHOYHBIX CPEACTB

2. Ilepeuens popMupyeMbIX KOMIETEHIIUN

3. ConepxaHue OLICHOYHBIX CPEACTB IO TUCLUIUIIMHE

3.1. Bunbl O11eHOYHBIX CPECTB

3.2. ConeprkaHuE OLEHOYHBIX CPEJCTB

4. ITopsaoK NpoBEAEHUS U KPUTEPUHN OLIEHUBAHUS TPOMEKYTOUHOM aTTeCTALIH
4.1. ITopaok MpOBeACHMS MPOMEKYTOUHOU aTTECTAUN

4.2. Kputepun olleHHBaHUS MTPOMEKYTOUHOM aTTECTAIIMK MO BUJAM OIEHOYHBIX
CPEICTB

4.3. Pe3ynbTaThl MPOMEXKYTOYHOM aTTECTAllMd U YPOBHH CHPOPMHUPOBAHHOCTHU
KOMIIETEHLIUN
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MUMHOBPHAYKH POCCHUN
@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 ctp. 3

IlepBelii 3x3eMILLIP

KOITS Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrotosku: 24.03.03 bamnucTrka u ruipoa’spoanHaMHUKa
HamnpasnenHocth (mpoduis): bammmctika u ruapoaspoarnHaMuKa

JucnurimHa: MexaHuka
Cemectp: 1

CDopMa HpOMC}KYTO‘{HOﬁ arrccraliium:. 5K3aMCH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

N3yuenue aucummiinHel «MexaHuka» HamnpaBieHO Ha (OpMHpOBaHHE KOMIIETEHLUH,

MPUBEAEHHBIX B CIEAyIOIIeH Tabmule:

Kongsr
Conepxanue
KOMIICTCHITHH . WNunukatopsr noctwkenus|  [lepedeHs TIaHUpyeMbIX
KOMITETEHIIHI COTTIaCHO
COTJIACHO BrocC KOMIIETEHIIMH COTJIACHO | Ppe3yJbTaToOB O0y4YeHUs 1O
droc (OTIOII BO) OIIOIT JTUCITUILINHE
(OITOIT BO)
OIlK-1 Cnocoben npumensats |OIIK-1.1. 3uars Teoputo u| 3HaTh:
€CTECTBEHHOHAy4YHbIe |0CHOBHBIe  3akoHbl B Jms moctwkenust OINK-1.1:
U OOIIeuHXEeHEpHbIE (00IacTH TEOPETUUECKUE OCHOBBHI,
3HAHUA, METO/Ibl |[eCTECTBEHHOHAYYHBIX Wl OCHOBHBIE TOHSTHUS, 3aKOHBI
MaTeMaTHIeCKOTO 0OIICMH)KEHEPHBIX " MOJIEITH MEXaHUKH;
aHaim3a U |TUCUUIUIHH. METOABl TEOPETUYECKUX U
MOJIEJIMPOBAaHMUS, OI1K-1.2. YMeTB| dKCIIEpUMEHTAIBHBIX
TEOPETUYECKOTO U [IPUMEHATH METO/b] MCCIEOBaHUNH B  (HU3HUKE;
AKCMEPUMEHTAILHOTO  [MAaTeMaTHYECKOTO aHaln3al 0a30BbIC TEOPETUYECKUE
WCCIIEIOBAHUS B M MOJIEIMPOBAaHUS  B| 3HAHH IO MEXaHUKE.
npogeccuoHaTbHOM nmpodeccuoHaNbHOM YMeTb:
NeSITEeNIbHOCTH eI TEIbHOCTH. Hns noctmwxenus OIIK-1.2:
OIIK-1.3. VYMeTh | MOHUMATh, u3JIaraThb u
MIPUMEHSITh METO/bl | KpUTHUECKH aHAJIM3UPOBATh
TEOPETUUECKOTO U | 0a30By0 00mIEHU3NIECKYIO
AKCMEPUMEHTAIBLHOTO uHGOPMAIINIO; TIOJIH30BaThCA
WCCIIC/IOBAHHS B | OCHOBHBIMHU TOHSITHSIMH,
npodeccruoHanbHON 3aKOHAMH W MOJEISIMHU
NESATEILHOCTH. MEXaHUKH, WCIIOJTb30BaTh
0a3oBbIe TEOpPETUYECKUE
3HAHUS [T0 MEXaHHKE.
Bnaners:

Jns poctmkennss OINK-1.3:
MeTonaMu  o0paboOTKH U
aHaJm3a
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DY

MHWHOBPHAYKH POCCHUU

dDe/:LepaJILHoe TOCYyIapCTBCHHOC OIOKETHOE 06pa3OBaTCJ'II>HOG

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENICTB MO AUCLHUIUIMHE «MeXaHuKa

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 4

IlepBelii 3x3eMILLIP

KOITS Ne

JKCIIEpUMEHTAIIBHON u
TEOPETHYCCKON (PU3HUECKOU
uH(pOpMaLny;
pereHus
¢buznyecKnx
MEXaHHKe.

HaBbIKOM
KOHKPCTHBIX
3aga4d 1o

3. COAEP’ KAHUE OINEHOYHbBIX CPEJACTB 11O JUCIHUIIJIMHE

3.1 Buabl OLlCHOYHBIX CPEICTB

KonTponupyemsie
Ne | Kontponupyembie KonTpomupyembie POIHIPY HaumenoBanue
YPOBHHU OCBOEHHUS
n/m KOMITETEHIIUU pas3ziensl . OILICHOYHOTO CpE/ICTBA
KOMITETEHINI
OTtuer no NpaKTUYECKUM
1 OIIK-1 JleiicTBus ¢ BekTOopamu | 0a30BbIN, CpEIHUN | 3aJJaHUSIM, KOHTPOJIbHBIE
BOIPOCHI
Kunemaruka . . | OT4er mo nNpakTUYECKUM
0a30BbIH, CpEIHUI,
2 OIIK-1 IIOCTYINATEIbHOTO . 3a/IaHMSIM, KOHTPOJIbHBIE
JIBUKCHHUSI BRICORHH BOMPOCHI
Kunemaruka . ., | OT4er no NpakTU4EeCKUM
0a30BbIH, CPEIHMUIA,
3 OIIK-1 BpaIlaTeIbHOTO L 3a/laHUsIM, KOHTPOJIbHbBIE
BBICOKUI
JIBUKCHHSI BOIPOCHI
. ., | OT4er o NpakTU4eCKUM
Junamuka 0a30BBbIi, CpeiHUH,
4 OIIK-1 . . 3a/IaHUSIM, KOHTPOJIBHBIE
MaTepuanbHON TOUKU BBICOKHIA
BOIIPOCHI
. . | OT4er mo npakTU4eCKUM
3aKoH COXpaHEHUS 0a30BbIH, CpEIHUI,
5 OIIK-1 . 3a/IaHUSIM, KOHTPOJIbHBIE
UMITYTIbCa BBICOKHI
BOIPOCHI
. ., | OT4er o NpakTU4eCKUM
0a30BbIH, CPETHMUIA, P
6 OIIK-1 Pabora u sneprus . 3a/IaHMSIM, KOHTPOJIBHBIE
BBICOKUI
BOIIPOCHI
. . | OTuer Mo MPaKTUIECKUM
0a30BbIN, CpEeaHUH, P
7 OIIK-1 MoMeHT ummynbsca L 3a/IlaHUsM, KOHTPOJIbHbBIE
BBICOKHI
BOIPOCHI
JlmHaMuKa TBEPIOIO 0a30BLIi, cpeqHuil OTHCT 10 MPaKTHYECKuM
8 OIIK-1 P » P > | 3aJaHKsIM, KOHTPOJIBHBIE
Tena BBICOKUI
BOIPOCHI
. ., | OT4er o NpakTU4EeCKUM
0a30BbIH, CpEIHUIA, P
9 OIIK-1 Konebanus . 3a/IaHMSIM, KOHTPOJIbHBIE
BBICOKUI
BOIPOCHI
. . | OT4eT Mo MPaKTUIECKUM
0a30BbIH, CPETHHUIA, P
10 OIIK-1 Bonnst . 3a/1aHUsIM, KOHTPOJIbHBIE
BBICOKUH
BOIPOCHI

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKHU POCCHUU
®DenepalibHOE TOCYIAPCTBEHHOE

DY

OromKeTHOE 00pa3oBaTEeIbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 5

IlepBelii 3x3eMILLIP

KOITS Ne

3.2 Conep:xkaHue OLIEHOYHBIX CPEICTB

3.2.1 baza BonmpocoB st OLIEHKH 0a30BOTO YPOBHS

®dopmynupoBKa BoIpoca

BapuanTsl 0TBETOB

JlewcTBus ¢

BEKTOpaMH

VYhopsmodeHHass COBOKYIHOCTh  3-X  HHCE,
TIpeICTaBISIOmAs co00it
BEJIMYUHBI, 3aBUCSIIAE OT CHUCTEMBI KOOPAWHAT,

Ha3bIBACTCA ...

1. BapuanToMm

2. UHBapHUaHTOM
3. BeKTOpOM

4. const

Uro ocraercs TMOCTOSHHBIM Y BEKTOpa BHE
3aBHCHUMOCTH OT BEIOpaHHOM
CHUCTEMBI KOOPIUHAT?

1. TOTBKO KOMITOHEHTHI
2. MoayJb

3. HanpaBJieHUe

4. Bc& mepeuncIeHHOe

BekTopHble BENUYUHBI - 3T0 ...

1. BCJIMYUHBI, 3HA4YCHUE KOTOPBIX
TOJIBKO YHCJICHHBIMH 3HAYCHUAMMU
2. BCJIMYUHBI, 3HA4YCHUE KOTOPBIX
TOJIBKO HaIllpaBJICHUEM
3. BEJINYHUHDBI, 3HAYECHHE KOTOPLIX OIIPEeAC/JIACTCH He
TOJBKO YUCICHHBIMHA 3HAYCHUAMM,

HO U HaNpaBJICHUEM
4. BCJIMYUHBI, 3HAYCHUC KOTOPBIX OIIPECACIISACTCA
HaIpaBJICHUCM BIOJIb oceit KOOpAWHAT

oTIpeeIAeTCs

oTIpeeIAeTCs

CKaJ’IprHBIe BCJIMYUHEI - 3TO ...

1. BCJIMYUHBI, 3HA4YCHUC KOTOPBIX OHPECACIIACTCA
TOJIBKO HaIllpaBJICHUEM
2. BCJIMYUHBI, 3HAYCHHEC KOTOPLIX ONpEaACasieTCs
TOJILKO YHCJIEHHLIMH 3HAYEHUSAMH 0e3

YKazanusl HaNIpaBJdCHUS
3. BCJIMYMHBI, 3HAYCHHUC KOTOPBLIX OIPEACIIACTCA HE
TOJIBKO YHUCJICHHBIMHU 3HAYCHUSAMU, HO n
HaIpaBJICHUEM
4. BCJIMYUHBI, 3HAYCHUC KOTOPBIX OIIPEACIIACTCA
TOJIBKO ITOJIO)KHUTCIIbHBIMH YHCJIaMU

Moy BeKTOpa - 37O ...

1. uncIeHHOE 3HAYEHN e BEKTOPa

2. YHCIEHHOE 3HAYCHHWE  BEKTOpa,
OTpHIATENILHBIA 3HAK

3. HampaBJICHHBIA OTPE30K

4. paccTosiHHE OT HaJyaja KOOPJIUHAT 0 KOHIA BEKTOpa

HMCOIICE

KosnuHeapHble BEKTOPSI - 3TO ...

1. BCKTOPBI, KOTOPBIC JIEKAT B IMapaJlICIIbHBIX
IIOCKOCTSIX
2. BCKTOPBI, HAIPAaBJICHHBIC BAOJIb IapaJlJICJIbHBIX
IIPAMBIX TOJIBKO B OJTHOM U TOM K€

HaIlpaBJICHUU
3. COBMAAAIONIHE MO0 MOIYITIO BEKTOPEI
4. BEKTOPBHI, HANPaBJEHHbIE BA0Jb MapaJIeTbHBIX
NPAMBIX

KOMHJIaHapHLIC BEKTOPHI - 9TO ...

1. BEKTOPBI, NapasuleNIbHbIE OAHOM U TOH ke MPAMOii
2. BEKTOpBl, NEPHEHIUKYIAPHBIE OAHOM M TOH ke

OpsAMOi

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 6

IlepBblii 3Kx3eMILIIP

KOITS Ne

3. BEKTOPBI, JIeXKAIlKe 0] pa3HbIMU yIJIaMHU K OJHOU U
TOM 7K€ TUIOCKOCTH

4. BeKTOPBI, NapajjeabHble OHOH U TOH xKe
MJIOCKOCTH

Kunemaruka mo CTYNATCJIbHOT'O JABUKCHUSA

1 Yro xapaKkTepu3yeT TaHTeHIIMAIbHOE yCKopeHue?

1. OBICTPOTY U3MEHEHUsI CKOPOCTH

2. U3BMEHEHHUE CKOPOCTHU

3. OBICTPOTY U3MEHEHUsI CKOPOCTH T10 HAIIPABICHHIO
4. 6BICTPOTY U3MEHEHHUS CKOPOCTH IO BeTUYHHE
5. IpaBUJIbHBINA OTBET HE IPUBEJCH

2 MarepuaibHas TOUKa - 3TO ...

1. Teno mpeHeOpeKUMO MajIoil Macchl

2. reoMeTpUyecKas TOYKa, YKa3blBaIoLlas MOJIOKEHUE
TeJa B MPOCTPAHCTBE

3. Temo, Maccoi KOTOPOTO MOXKHO NpeHeOpedb B
YCIIOBUSIX TaHHOM 3a/1auu

4. TeJ0 OYEHb MAJIbIX Pa3MEPOB

5. Ten0, pazMepaMu KOTOPOT0 MOKHO NpeHeOpeyYb B
YCJIOBHSIX IaHHOM 3a/1a4M

3 [lepemerenne MarepuaabHOI TOUKH €CTh:

1. BeKTOp, COCNUHSAIONMM Hayalo KOOpAMHAT U
KOHEUHYIO TOUKY ITyTH

2. AHA TPAeKTOPUU ABMKCHUS TOUKU

3. BEKTOp, COBHAJAIOUIMN C HampaBJICHUEM CKOPOCTHU
JIBIDKEHUS

4. BEKTOp, COCIUHAOIHNI HAYAJIBbHYI0 1 KOHEYHYIO
TOYKH MYTH

5. BEKTOp, YHCIIEHHO PABHBIN NPOHAEHHOMY TOUKOH

yTH

4 Kakme w3 rpadmkoB Ha pHCYHKE MOTYT
MIPE/ICTABIATh 3aBUCUMOCTb HPOWAEHHOTO IYTH
OT BpeMeHHu?

2

5 ®duznyeckas BenuunHa, uMeromas B cucteme CU | 1. npoiiieHHbIM TyTeM
Pa3sMEpHOCTh M*C2, 2. nepeMeIeHueM
Ha3bIBAETCH... 3. CKOPOCTBIO

4. yIIoBO# CKOPOCTHIO
5. yckopeHuem

6 PaBHOyckOopeHHOE  IBM>KEHHME  MarepuaibHOH | 1. @ = const

TOYKH — 3TO TAKOE JBUKCHUE, IPH KOTOPOM ... 2.a = const
3. v =const
4. v = const

5. IpaBWIbHBIN BapHaHT HE IPUBEJCH

Kunemaruka BpAIAaTCJIbHOIO ABUIKCHUSA

1 Kak HanpaBiieH BEKTOp YIJIOBOTO YCKOPEHUS 1. mo paguycy aucka x ocu OO'
IIpU PaBHOYCKOPEHHOM BpamieHun jucka (cM. | 2. mo ocu OO' BieBo
puc.)? 3. 1o KacareNbpHOU K 000y THCKa
4. mo panuycy aucka ot ocu OO'
5. npaBUJIbHBII OTBET He NIPUBEACH
2 Uro xapakTepu3yeT TaHreHIMaIbHOe yCKopeHue? | 1. ObICTPOTY M3MEHEHHS CKOPOCTH

2. I3BMEHEHHUE CKOPOCTH

3. OBICTPOTY U3MEHEHHUS CKOPOCTH TI0 HAIIPABIICHUIO
4. OBICTPOTY U3MEHEHUS CKOPOCTH 1O BeJTUYMHE
5. IPaBWIbHBIA OTBET HE IPUBEJECH
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 ctp. 7 IlepBblii 3Kx3eMILIIP KOIIMA Ne
3 Omsnueckas BenndnHa, uMeromas B cucteme CU | 1. mpolineHHBIM TyTeM
pasmepHOCTs M{#Y}c{" -2}, 2. mepeMerneHueM
Ha3bIBAETCH... 3. CKOPOCTBIO
4. yTII0BO# CKOPOCTHIO
5. yckopeHuem
4 Matemarudeckuit MasTHUK coBepmaeT | 1.1a na
KoJicOaHMsI OTHOCHUTENILHO TOUKH MOJ[BECA. 2. HET HeT
OTnnuHBl 1M OT HyAd B cpeaHeil Touke | 3.1a  Her
TPAEKTOPUU MasITHUKA: 4.HeT Ja

a) HOpMaJIbHOE YCKOPCHHUCE;
0) TaHTeHLIMATBLHOE YCKOpeHue?

BBegure HOMEp  NPaBHIBHOTO  COYETAHUS
OTBETOB.
5 Ecmm MBI HaliieM mepByH0 NPOM3BOAHYIO OT | 1. MOAYJIb MPOEKIHH CKOPOCTH
KOOPJHMHATHI , 2. MOOyIb YCKOPEHUS
TO MOJIYYUM ... 3. myTh
4. mepemelieHue
5. CPEIHIOI CKOPOCTh
JuHaMuka MarepuagbHOU TOUKU
1 JBa mapa ckperuieHsl npyxuHod. [Hapsr | 1. Cuiel, JeficTByIOIIME Ha IIapbl B MOMEHT Hauana ux

pPa3BOJAT B IPOTHBOIOJIOKHBIC HANpaBICHUS Ha
HEKOTOpPOE€ pAacCTOSHHE U OTIYCKAIOT. 3areM
MIPOBOAT TOT K€ ONBIT, HO IIaphl OTOIBUTAIOT
Jpyr OT Ipyra Jaiblle, YeM B IEPBOM CIydae.
Kakas w3 crieyromux BeIWYMH OCTaHETCS
HEU3MEHHOM B 3TUX JIBYX CIIy4asix?

IBUKCHUS

2. YckopeHus, cooOlaeMble IapaM B MOMEHT Hadasa
X OBUKCHUSA

3. OTHOLIEHHEe YCKOpPeHHUii, co00IaeMbIX LIApaM B
MOMEHT HA4aJ1a UX JABUKEHUS

4. CxopocTn, nomyJaeMble KaX/IbIM [IapOM 32 OJHO U
TO )K€ BpEMSI IBHXKCHHUS

5. Bce npuBezieHHbBIE BEIMYUHBI B IBYX OIIBITAX
pasIMIHbI

2 JIBe Tenexku, Macchl KOTOphIX 1 Kr u 2 Kr,
COeUHEHBbl TpYyKUHOU. Tenexku pa3BoAsT B
MIPOTUBOTIONIOKHBIE  CTOPOHBI W OTIIYCKAIOT.
PaccMoTpuTe TpUBOIMMBIE HHUXE BEITUYHHBI H
OTpeJIeNIUTe, KaKue M3 HUX OJMHAKOBBI y 00enx
TEIEKEK B KaKOW-TMOO0 MOMEHT BPEMEHH HX
JIBHDKCHHS.

1. ycKOpeHHs TenexeK

2. CKOPOCTH TEJIeKEK

3. cuiIbl, AeficTBYIOIIME HA TeTeXKKH

4. myTH, TPONUCHHBIE TENIEKKAMH K JAHHOMY MOMEHTY
BpPEMEHH

5. BCe MePEeUHCIICHHBIC BEITHUNHBI Y 00EHX TeIekKEK
pa3In4HbI

3 Kaxkoif Bug nmeer 3aBUCUMOCTD CHJIBI TATOTCHHMS
JBYX Tell OT paccTosHus Mexnay Humu? Tena
CUUTATh MaTepUAIHLHBIMU TOYKAMH.

1. mpsiMast MPOTOPIIOHAIbHAS 3aBUCUMOCTh

2. nTUHEeHas 3aBUCUMOCTD

3. cuna TAroTeHUus: OOPaTHO NPONOPUMOHAIBHA
KBaJIpaTy paccTOSTHUS

4. cuna TATOTEHHS HE 3aBUCHT OT PACCTOSHHSA

5. cua TATOTeHMsT 00pPaTHO MPOTOPIOHATIbHA
PaccTOSHUIO

4 3akonsl HprOTOHa NPUMEHUMBI U OIHMCAHUS
JBIDKEHUS Tell:

1. B I/IHepLII/IaJ'H)HBIX n HenHepunaanHx cCucremMax
orcuéra

2. TOJIBKO B I/IHepLII/IaJ'IBHBIX CcCUucreMax OTC‘{éTa

3. B WHepHUAJBLHBIX CHCTEMax OTCYEéTA MNpH
ABHJKEHHH CO CKOPOCTSIMH, MHOI0 MeHbIIMMH
CKOPOCTH CBETa

4. TOIBKO MpPHU JBUXKEHHUU CO CKOPOCTSIMH, MHOTO
MCHBIIUMH CKOPOCTH CBE€Ta B JIIOOBIX CHCTEMax
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orcyéra
5. B 1F00BIX CHCTEMaX OTCYETA NPH ABMKECHHUH TEJ C
00011 CKOPOCTHIO

3aKOH COXpaHEHHs NMITYIIbCa

1 B kakoM U3 MEpeYrCICHHBIX IPUMEPOB UMITYJIbC
TeNna He U3MeHseTCs?

1. aBTOMOOWIIb IPUXOINUT B ABIDKCHHE

2. mraitba, CKOIB3S 10 JIbY, OCTAaHABIMBACTCS

3. rpanara pa3pbIBaeTcsi Ha 0CKOJIKH

4. mapuK, MOABEUICHHBIA HA HUTH, TOCIE BHIBEACHUS
13 MOJIOKEHUS paBHOBECUSI  BO3BpalIaeTCs Ha3ajl

5. BNIEKTPOH PA3TOHSETCS ANEKTPUIECKUM MOJIEM

KOHJIeHcaTopa

2 JIBe TesexKH, Macchl KOTOPBIX paBHBI 2m u m, | 1. mv
JBIXKYTCS 10  DIAJAKOW  TOPU3OHTaJBbHOW | 2. 3mV
MOBEPXHOCTH B  OJHOM  HampaBlIeHHH co | 3. 5mv
CKOPOCTSIMH COOTBETCTBEHHO 4V 1 V. 4. 7mv
Haiinure BenmumHy OOIIETro MMITynbca Tenexek | 5. 9mv
JI0 COyapeHws.

3 JIBe TemexKH, Macchl KOTOPHIX paBHB 2m u m, | 1.0
IOBWXKYTCS 10  DIAQAKOW  TOPU3OHTAIBHOH | 2.V
MOBEPXHOCTH B  OJHOM  HampaBlIeHUU co | 3.2V
CKOPOCTSIMH COOTBETCTBEHHO 4V U V. 4.3v
IIycTs mocne Toro, Kak mepBasi TeNeX Ka HaroHUT | 5. 4v

BTOPYIO, OHH 00€ COSTUHSATCSL.
KakoBa Oymer BenuumHa MX 0OIIeH CKOpPOCTH
IIOCIIe COyAapeHus?

4 B kakoM U3 nepedyuCcICHHBIX PUMEPOB UMITYIIBC
TeN HE U3MeHsieTc?

1. Tpy3 KpaHOM PaBHOYCKOPEHHO NOAHUMAIOT HaBepX
2. map ckarblBaeTcsi 0e3 TPEeHHS C HaKJIOHHOH
TUIOCKOCTH

3. aBTOMOOMIIb TOPMO3UT HEpe]] CBETOPOPOM

4. map, JereBIIMH TOPU3OHTAJIBbHO, NMONaJgaeT B
TeJIEKKY € MeCKOM, HAXOASAIIYIoCHd Ha TIAagKou
TOPU30HTAIBHOI MOBEPXHOCTH

5. OpPYCOK CKaTbhIBA€TCs C HAKJIOHHOM IIOCKOCTH,
3aMCJIAA IBUXCHUC

5 Enununy wu3MepeHus HMMIOy/Ibca Tejla MOXHO
NPEACTaBUTh KaK:

1. kr-m/c?

2.Hc

3. H/kr

4. xkr-m?/c?

5. IpaBWIBHBIA OTBET HE NPUBEJICH

6 3aKOH COXpaHEHUS MMIIylbCa AJ1 HE3aMKHYTOH | 1. Koraa BHeIIHHE CWJIBI MHOIO MeHbIE CHJI
MEXaHUYECKOH CHCTEMbl MOXKHO IPUMEHSATh B | B3aHMOAEHCTBHS MeKIY TeJIaMH BHYTPH CHCTEMBI
CllyJasx: 2. KOT/Ia BHELIHHE CUJIBI JICHCTBYIOT, HO UX BEKTOpHAsS

CyMMa paBHa HYITIO
3. Korza BpeMsi B3aUMOJICHCTBUS MEXY TelIaMH
CHCTEMBI BEJIMKO
Pabora u sHeprus
1 B kakoM W3 mpuMepoB MexaHHUYecKas SHeprus | 1. aBTOMOOWIIb MPUXOAMT B ABMKEHHE

TE HE U3MEHseTCA?

2. maiiba, CKob3s 10 JIb1Y, OCTaHABINBACTCS
3. rpaHara pa3phIBaeTCs Ha OCKOJIKU
4. mapuK, TOABEIIEHHbI Ha
BbIBEICHHS u3 MOJIOKEH M SI
BO3BpAaNIAeTCsA HA3A

5. 3JIEKTPOH PA3TOHICTCS JICKTPUICCKUM MOJTIEM

HUTH, TIOC]Ie
paBHOBecHUs
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KOITS Ne

KOHJOEHCATOpa

2 Pabora cuir B TOTEHIIMAIBHBIX TTOJISIX 3aBUCHT OT:

1. BpeMeHu

2. KOOPAMHAT TeJia

3. CKOpOCTH TeNa

4. TpaeKTOpHUH IBIDKCHHS Tella

5. IpaBUIIbHBIN OTBET HE NPUBENICH

3 Pabora, 00yCIIOBIICHHAS HU3MEHCHUEM
KOH(UTYpAIMK TET B CUCTEME, PaBHA:

1. noxHOI >HEeprun

2. BHEepruu NoKost

3. KUHETUYECKOM SHEPTUU

4. NOTEeHUHAJILHOI JHEePrUU

5. IpaBUJIbHBIN OTBET HE NMPUBEJICH

4 Vkaxute BepHyto GopMyny mjis pacuera paborsl: | 1. dA=F dr?
2. dA=Fsin{a} dr
3. dA = Fcos{a} dr
4. dA = F/dr ctg{a}
5. IpaBUIBHBIA OTBET HE NPUBEJICH
5 B kakoM W3 mpHMEpoB MeXaHHUYEeCKas 3HEprus | 1. rpy3 KpaHOM paBHOYCKOPEHHO IOJHUMAIOT HaBEpPX

TEJ HE U3MCHSCTCS?

2. map ckarbiBaercsi 0e3 TpeHHUSl ¢ HAKJIOHHOM
MJIOCKOCTH

3. aBTOMOOMIJIb TOPMO3UT HEepe]] CBETOHOPOM

4. map, JeTeBUIMH TOPU30HTAJbHO, IIONazaeT B
TENEKKY C TECKOM,  HaXO[ALIylocs Ha DNaaKon
TOPU30HTAJIbHOU [IOBEPXHOCTHU

5. OpyCOK CKaTbhIBa€TCs C HAKJIOHHOM IIOCKOCTH,
3aMCIJIAA NBUXCHUC

MomeHT umnysnbca

1 3aKkOH  COXpaHEHHS  MOMEHTa  HMIIylbca
MIPUMEHUM JUTS TAKOW CUCTEMBI, Ha KOTOPYIO ...
Kakoti(ve) oTBeT(BI) BB CYUTACTE MPABHILHBIMU?

1. JIEUCTBYIOT BHEIIIHUE CUJIBI U 150:4
PaBHOJEHCTBYIOIIAs HE paBHA HYJIIO

2. NeHCTBYIOT BHEIIHHE CHJIBI, HO OHH SIBISIFOTCS
KOHCEPBAaTHBHBIMHU

3. 1eliCTBYKOT BHELIHUE CWIbI, U Pe3yJbTUPYIOLIUA
MOMEHT BHEIIHHX CHJI  OTHOCHTEJbHO  OCH
BpaLleHUs PaBeH HYJIIO

4, JIGfICTByIOT BHCHIHUC CHJIbI, HO OHH ABJIAKOTCA
JHUCCHUIIATUBHBIMH

5. He 1eliCTBYIOT BHEIIHHE CHJIbI

3 Juck Bpamaetrcsi Bokpyr ocu OQO' ¢ yrioBoi
ckopocThio W. Kak HampaBieH MOMEHT UMITylIbca
JUcKa oTHocuTenbHO ocu OO'?

1. mo xacaTenbHON K AUCKY

2. mo paguycy aucka ot ocu OO’

3. mo paauycy aucka k ocu OO’

4. B HANIPaBJIEHUHU W

5. HampaBJeHUs HE UMEET

6. B HampaBJIEHUH IPOTHUBOIIOJIIOKHOM W
7. IpaBWJIbHBII OTBET HE MPHUBEIEH

JluHamuka TBEpIIOTO TEena

1 ITpn kakux yclOBHSIX MOXET aeOpMUpPOBATHCS
abcomoTHO TBEPHOE TENno?

1. mpu KeHCTBUM BHEIIHUX CHJI

2. mpu IeHUCTBUM BHYTPEHHUX CHUII

3. HM IPU KAKHUX YCTOBHAX

4. mpu AEWCTBUY BHEITHUX U BHYTPEHHHUX CHII

2 CKOHBKO MOMCHTOB I/IHepHI/II/I MOXECT HUMCTH
JTaHHOE TEI0?

1. omuu

2. TpHu

3. CKOJIBKO YrO/IHO

4. 3T0 3aBUCHUT OT KOHKPETHOTO Tela
5. MpaBUIIbHBIN OTBET HE NMPUBEJICH
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3 VYkaxxure MpaBUIBHOE mponoipkeHne | 1. Bpamaromuecs: BOKPYT OCH BPaIeHHS
YTBEpKICHIS: MOMEHTOM HHEPIMH O0JamaioT | 2. TeOMETPUYECKHU MPaBIIIBHON (POPMBI
TeJa TONBKO... 3. kak Bpamauuecsi BOKpyr OCH BpallleHHsI U TaK
U HeMOJBUKHbIE
4. HaxopsIIHecs B IOKOE
5. IpaBUJIbHOE NIPOJIOJDKEHHUE HE IPUBEACHO
Konebanust
1 OCHOBHBIM MIPU3HAKOM kojiebarenpHOro | 1. HaNMMYKMe TUHEHHON 3aBUCHMOCTH MKy CKOPOCTBIO
JIBUKECHHUS SIBIISETCS: Y KOOPJUHATOM NBHXKYIIEHCS TOUKH
2. IOBTOPSIEMOCTH BO BpeMeHU
3. HajguuMe MAaKCUMaJIbHOTO H  MHHUMAJIBHOTO
3HAYEHUH KOOPIWHATBI, CKOPOCTH U  YCKOPEHHS
JIBIDKYIIEHCS TOYKH
4. HE3aBUCUMOCTb OT BO3JECHCTBUS BHEIIHEH CHIIbI
5. OTCYTCTBHE CHIIBI TPCHUS
2 VYkaxure HEOOXOIMMEBIEe ycrmoBus | 1. B HayanbHBIH MOMEHT BpEMEHH KOOpAHMHATA
CyIICCTBOBAaHHUSA CBOOOJHBIX TapMOHMYECKHX | KONEONIOMEHcs TOYKH JOJDKHA OBITh paBHA HYIIO, a
KoJICOQHMIA. CKOPOCTh MaKCHMaJIbHA
2. cWJIa CONPOTHUBJIEHUS JABHKEHUIO TOUKHU TOJKHA
OBITH PAaBHA HYJII0
3. monHas MeXaHHuYeckas DHEeprus TOYKH JOJDKHA
U3MEHSTHCS 0 3aKOHY CHHYCa MM KOCHHYca
4. BoO3Bpamiamiasi  CcWiIa  AO0JKHA  OBITH
NMPONOPIHOHAILHA CMEIlEeHUI0 TOUYKHU
5. IpUIIOXKEHHAS CHJIa TOJDKHA MEHATHCS IO 3aKOHY
CHHYyCa WM KOCHHYca
3 B  kakmx emumHMmax — um3Mmepsiercs  aza | 1. pax
Kxore0anmit? 2. pan/c
3.¢
4. 1/c
5. pan/c?
4 [epromom KxomebaHwMit Ha3BIBaETCA ... 1. HauMEHBIINN TIPOMEXYTOK BpEMEHU
KOJIe0aTeIbHOTO JIBIIKSHUS
2. MPOMEXYTOK BPEMEHHU MEXY IByMS KOJIEOAHUSIMH
3. IpOMEXYTOK BpPEMEHM, II0 HCTEYCHHH KOTOPOTO
MTOBTOPSIFOTCSI 3HAUCHUS
BCeX (UBMYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
KosiebaTebHOE IBUKEHHE
4. MPOMEKYTOK BPEMEHH B OJIHY CEKYHITY
5. npaBUJIbHBI OTBET He NPUBEIEH
5 daza 3a BpeMs OTHOTO TONHOTO KoieOaHws | 1. (a3a 3a BpeMs OJHOTO ITONHOTO KoieOaHWS He
HU3MEHSeTCS Ha ... U3MEHHTCS
2.3n/2
3.n
4.1 /2
5. 2n
6. IPaBWJILHBIN OTBET HE MIPUBEICH
6 HauanpHas ¢asza rapMoHHUECKHX KoJIeOaHMHA 1. ammmuTyny KosebaHui
MaTepHaIbHON TOYKH ONpPEAeIseT... 2. OTKJIOHEHHE TOYKH OT MOJIOKEeHUsI paBHOBeCHSI B
HAYAJIbHbIIi MOMEHT BpeMeHH!
3. mepuo ¥ 9acTOTy KoJieOaHui
4. MaKCUMAaJbHYI0O CKOPOCTb IPOXOXAEHHUS TOUKOM
MOJIOKEHHS] PABHOBECHS
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IlepBelii 3x3eMILLIP

KOITS Ne

5. IOJHBIN 3a11ac MEXaHUYECKON S3HEPTUU TOUKU
6. TIpaBHIIBHBIN OTBET HE NIPHUBENICH

Bomnsr

1 MexaHndecKoil BOJIHOM HAa3bIBACTCA ...

1. mpomecc, B KOTOPOM KOJICONIOIIASICSI BEIHMYMHA
M3MEHSETCS 110 3aKOHY CHHYCa

2.  TOpOLECC,  XapaKTepU3YIOLIUICS
CTETEHBI0 IEPUOANIHOCTH

3. mpomecc, B KOTOPOM MaTepuanbHas TOdkKa
COBEpIAeT MEPEMEHHOE [BI)KEHHE OT IIOJIOKECHUS
paBHOBECHS B Ty WIH APYT'YIO CTOPOHY

4. mporecc, B KOTOPOM KOJEONIOMIAsCS BEIMYMHA
U3MEHSIeTCS 0 3aKOHY KOCHHYca

5. npaBUJIbHBIH OTBET He NPHUBeIeH

HEKOTOpOH

2 OT 4ero 3aBUCUT aMIUIUTYZIA CTOSTYEH BOJIHBI?

1. oT BpemeHH u (a3sl

2. aMIUIUTYya CTOSTYEN BOJHBI - BEIMYMHA ITOCTOSTHHAS
3. TOJBKO OT CBOMCTB Cpe€fbl, B KOTOPOM MOIy4deHa
CTOsi4asi BOJIHA

4. 0T KOOPAUHATHI PACCMATPUBAEMON TOYKH

5. IpaBUJIbHBIN OTBET HE NMPUBEJICH

3 IlydHocTsiMu  cTostueit
TOYKH, B KOTOPBIX ...

BOJIHBI Ha3bIBAKOTCs

1. ammuTuTya KojeOaHuii MOCTOSTHHA

2. aMILIMTYJa KoJe0aHuii MAKCHMaJIbHA

3. amMIuiuTya KojneOaHui He BO3pacTaeT

4. amrumTyna koneOaHMH MUHMMajbHa WM paBHA
HYIIO

. aMIUTUTY/A KoJieOaHUH HEe YMEHBILACTCS

. IPaBHJIbHBIN OTBET HE NIPHUBENICH

4 Ipu nepexoje dyepe3 y3en CTosiueit BOIHbI (asa
KoneOaHus ...

. TUTABHO M3MEHseTCS Ha T
. CKaYK00OPa3HO U3MEHSIETCsI Ha Tt /2
. He U3MEeHsIeTCs

CKAYK000pa3HO U3MEHsIeTCs Ha T
. TUTaBHO M3MeHsieTcs Ha 1t /2

. TIPaBUJIbHBII OTBET HE NPUBEACH

5 ITonoxkenue y31m0B B cTOSTUEH BOJHE C TEYEHUEM
BPEMEHU ...

. UI3MEHSETCS B HAPaBJICHUH X0/1a PSIMON BOJIHBI

. U3MEHsETCS 10 3aKOHY CUHYCa

. I3MEHSETCS B HAPaBICHUH X0/1a 0OpaTHOI BOHBI
. U3MEHSETCA 110 3aKOHY KOCUHYCa

5. npaBUJIbHBII OTBET He NMPUBEICH

B LW =N A WD =YW

6 B ypaBHeHMH IIIOCKOH OeryIiei BOTHBI
y = Aesin(w(t - X/v)) BeIMYHHA X 03HAYAET ...

1. paccTosiHHE, HA KOTOPOE PACIPOCTPAHIETCS BOJTHA 32
OJIMH IIEPUOL
2. CMeIIeHHEe KOJEOIomEeHcs TOYKH OT ITOJIOKEHMS
paBHOBECHSI B MOMEHT

BpeMeHH t
3. paccrosiHMe OT MCTOYHUKA KoJedaHuH [0
paccMaTpHBaeMoil TOYKHU
4. moboe paccTosiHuE
. HpaBI/IJ'lBHHﬁ OTBET HE MPUBCACH

7 [Ipu ymeHbIIeHNH TIEpHOa KOJIeOaHUH
HCTOYHHMKA BOJIHBI B 2 pa3a JUIMHA BOJIHBI ...

. yBenn4IuBaeTcs B 4 paza
. yMEHbIaeTcs B 4 paza

. HE U3MEHSIEeTCS

4. ymeHblIaeTCs B 2 pa3a
5. yMeHbIIaeTcs B 4 paza

W N =
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IlepBblii 3Kx3eMILIIP

KOITS Ne

3.2.2 ba3a BonpoCOB /sl OLIEHKU CPEHETO YPOBHS

®dopmynupoBKa BoIpoca

BapuanTs! 0TBETOB

JleficTBus C BEKTOpamMu

Brelpasure CcKamspHOE MPOM3BEACHHE JIBYX
BekTopoB [A,B]= C uepe3s ux mpoekmum.

C=AxBx+AyBy+AzBz

Ian Bexrop a = i-j-k.

Haiigure ckanspHOe IPOU3BEIECHHE BEKTOPA & U
[POEKIMA BEKTOpa 4 HA KOOPIAUHATHYIO
IJIOCKOCTD XZ.

Han Bekrop a = (1;-1;-1).

Halinure cxansipHOE IIPOU3BEIEHUE BEKTOpPA a U
IPOEKIIMM BEKTOpa a Ha KOOPJUHATHYIO
IUIOCKOCTb YZ.

Kunematuka TOCTYINATCJIbHOIO ABUKCHUA

Karep, nBurasice BHU3 10 peke, 000THAI IIOT B
nyHkte A. Yepe3 1 = 60 MHH mocie 3TOro OH
MIOBEPHYNT OOpaTHO M 3aTeM BCTPETHII IUIOT Ha
paccrostaun | = 6,0 kM HIDke myHKTa A. Haiitu
CKOpOCTh TCUEHHS, €CIM NpU IBIKCHUH B
000MX HampaBICHUSIX MOTOp Karepa paboTan
OJIMHAKOBO.

3 KM/4

Kopabnp gBikeTcs 1Mo SKBaTopy Ha BOCTOK CO
ckopocthio VO = 30 km/4. C 1oro-BoCTOKa IO
ymioMm ¢ = 60° kK 9KBaTOpy JyeT BETEp CO
CKOpOCThIO V = 15 km/4. HaliTu ckopocTs V'
BETPa OTHOCUTENIFHO KOPAOJIs M yroi ¢' MeXIy
HKBATOPOM M HAIlpaBJICHHEM BETPa B CUCTEME
oTCcueTa, CBA3aHHOU ¢ Kopalem.

40 km/u; 19°

JIBa muIOBLIA JIOJDKHBI TMOMNACTh M3 TOYKH A Ha
OJTHOM Gepery pexu B PSIMO
MPOTHBOIIOJIOXKHYIO TOUKY B Ha apyrom Gepery.
J1J1s1 3TOTO OZTMH U3 HUX PEILINII NEPEIUIBITh PEKY
no mnpsmoid AB, npyroi xe — Bce BpeMms
JIepKaTh Kypc TEpIeHIUKYISIPHO K TEYCHHIO, a
paccTosiHHE, Ha KOTOPOE €ro CHECeT, NpOMTH
MEeIKOM 1o Gepery co ckopocThio U. ITpu kakom
3Ha4YE€HUH U 00a IUIOBIa JOCTUTHYT TOYKH B 3a
OJIMHAKOBOE BPEMsI, €CIIH CKOPOCTh TEUEHUS Vo =
2,0 KM/4 M CKOpOCTh K@KAOTO IUIOBLA
OTHOCHTENIHLHO BOABI V' = 2,5 km/u?

3 KM/4

HOIIKa ABUXKETCA OTHOCHUTCIIBHO BOJbI CO
CKOpOCThIO, B n = 2,0 pa3a MEHBIIIEH CKOPOCTH
TedeHWss peku. [log KakuM ~ yIIIOM K
HAIPaBIICHUIO TEYCHUS JIOJKA JOJDKHA JICPKaTh
KypC, Y4TOOBI €€ CHECJO TCUCHHEM KaK MOXHO
MEHbIIIE?

120°

BOnmu3u HEMOABMKHOTO s1/Ipa ypaHa MpoJeTaeT
nporon no Tpaektopun KLM, L - Touxa
MOBOPOTA.

l.na na
2. HET HET
3.ma Her
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«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT
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®DOH/1 OLIEHOYHBIX CPENICTB MO AUCLHUIUIMHE «MeXaHuKa
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IlepBblii 3Kx3eMILIIP KOITS Ne

PaBHO 11 Hy/IO B 3TOM TOUKE:

a) TAaHT€HIMAIbHOE YCKOPEHHE;

0) HOpMaJbHOE YCKOpeHHue?

BBeaute HOMEp TPaBHIBHOIO  COYETAHMSA
OTBETOB.

4.Her Ia

Kopabnb uznet co ckopoctsio V MUMO Masika.
Yaiika netuT 3a KopalieMm, OCTaBasCh Ha
OJIMHAKOBOM pAacCTOSHUU OT Hero. B kakoi
cUCTeMe OTcYeTa CKOPOCTh uailku paBHa V?

B cucremMe orcuera, CBA3aHHOM C ...

1. xopabiem

2. MasiKOM

3. yaiikoii

4. Takas CHCTeMa OTCUCTa He U300pakeHa
5. IpaBUIIbHBIN OTBET HE NPUBENICH

Kunematuka BpamareapHOTO JTBUKCHUS

Koneco Bpaimmaercss BOKpYr HEMOABMKHOM OCHU
TaKk, 4TO Yyrojl () €ro MOBOPOTa 3aBUCHUT OT
BpeMeHH Kak @ = at?, rue a = 0,20 pag/c?. Haiitu
MOJTHOE YCKOpPEHHE W TOYKH A Ha 00oje Koeca
B MOMEHT t = 2,5 ¢, eciau JUHEHHas CKOpOCTh
TOYKH A B 3TOT MOMeHT Vv = 0,65 Mm/c.

0,7 m/c?

CHapsan BeIIETEN CO CKOopocThio v = 320 wm/c,
caenaB BHYTpH cTBojda n = 2,0 obopora. miHa
ctBona 1 = 2,0 m. Cuuras JBIKCHHE CHapsia B
CTBOJIE PAaBHOYCKOPEHHBIM, HAWTH €ro YITIOBYIO
CKOPOCTh BpAIIGHUSI BOKPYT OCH B MOMEHT
BBLJIETA.

2009 pan/c

Marematunueckuit MasiITHUK COBEPIIAECT
KoJIeOaHHsl OTHOCHTEJILHO TOYKH O/IBECa.
OTnuuHBl M OT HyIs B KpaifHeH Touke
TPAeKTOPUH MasiTHUKA!

a) HOpMaJIbHOE YCKOPEHHUE;

0) TaHTeHIIHAIEHOE YCKOpeHHEe?

BBeaute HOMep  BBIOpaHHOTO  COYETaHHUS
OTBETOB.

l.1a HeT
2. HET HET
3.1a HET
4. HeT faa

Maremaruieckuit MasITHUK COBepIIaeT
KOJIeOaHHsT OTHOCHTENILHO TOYKH mojBeca. Kax
HU3MEHSIFOTCS TIPU TIOIbEME MasiTHUKA!

a) MOJyJIb TAHTCHIIHAILHOTO YCKOPCHUS;

6) MOy HOPMAITLHOTO YCKOPEHUs?

Beemure HOMEp  BBIOPAaHHOTO  COYETAHHUS
OTBETOB.

1. YBEIIMYMBACTCA YBCJIIMYUBACTCS

2. YMCEHBIIACTCA YMCEHBIIACTCA
3. YBEIUINBACTCHA YMEHBIIAECTCS
4, YMEHBIIACTCA YBEJIIMYNUBACTCA

5. mpaBUJIbHBIN OTBET HE NMPUBEJICH

TBepoe Teno HAYMHACT BPAIIATBCS BOKPYT
HETIOJIBIDKHOM OCH C YIVIOBBIM YCKOpEHHEM 3 =
at, rme a = 2,0¥102 pan/c®. Uepes CKONBbKO
BPEMEHH TIOCJIE Hadaja BpAIIECHHS BEKTOP
MIOJIHOTO YCKOPEHHMSI MPOU3BOJIBHONW TOUKH Tela
Oyner coctaBisATh yroia o = 60° ¢ ee BEeKTOpOM
ckopoctu?

Tc

Junamuka MatepuagbHOU TOYKU

B paBHOMEpHO IBMXKYIIEMCS BaroHe OpOCHIH
M4 B TEPENHIOI CTEHKY BaroHa. OIWHAKOBBI
JI1 B CUCTEMaXx OTCYETa, CBA3aHHBIX C BATOHOM U
3emieii:

a) UMITYJIbCHI CHJIBI PEAKIUH, JCHCTBYIOIICH Ha
M4 CO CTOPOHBI CTEHKH;

0) 3HaueHus paboT ATOM CUITBI?

1. na aa
2. HET HET
3. ma HET
4. ger na
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IlepBblii 3Kx3eMILIIP KOITS Ne

BBemure HOMEpP TOAXONAIIETO  COYECTAHUS
OTBETOB.

BHyTpH cHapsa yKperieH Ipy3 Ha IpY>KHHE.
Kak nedopmupoBana mpyxuHa:

a) IPH BEPTHKAILHOM ITOABEME CHAPSNA;

0) mpu cITycKe CHapsiaa B TOM K€ HOJIOKEHHH?
ComnpoTHBIeHHE BO3AyXa MpPU  JBWKCHHH
CYILLIECTBEHHO

I'py3 He konebnercs.

BBeaute HOMEp TOIXOASAIIErO  COYETAHMS
OTBETOB.

1. cxata  ckaTta

2. pacTsHyTa pacTiHyTa
3.cxkara  pacTiHyTa
4. pacTAHyTa CiKaTa

KocMmuueckuii kopabib MOCHE  BBIKIHOYCHHUS
PaKETHBIX JBHUTATENCH JBMIKETCS BEPTUKAIBHO
BBEpX, JlocTHUTaeT BepXHEH TOUKH TPACKTOPHH U
3aTeM JIBUKETCS BHHU3.

Ha xakoM yuacTke 3TOH  TpaeKTOpUH CHIIA
JABJICHUSI KOCMOHABTa Ha KpECiIo HMEeT
MaKCUMaJIbHOE 3HaueHue?

ConpoTHRJICHHEM BO3/IyXa MPEHEOPEYb.

1. mpu IBHXKEHUU BBEPX

2. BO BpeMsl Bcero InoJjera cujia JaBJeHUS paBHa
HYJTIO

3. Ipy ABMKEHUH BHU3

4. BO BpeMs BCETO IOJIETA CHJIA AABJICHHS OIWHAKOBA U
HE paBHA HYITIO

5. B BEpXHEHU TOUKHU TPACKTOPUU

6. IpaBUIIbHBIN OTBET HE MPUBEICH

HeOonplioe Teno mycTHIM CHHU3Y BBEpX IO
HaKJIOHHOHM IJIOCKOCTH, COCTaBIIAIOUIEH yroi o
= 15° c ropusontoM. Haiitn ko3¢pduuueHt
TPEHHUs, €CIIM BpeMs IoJbeMa TeJla 0Ka3anoch B
n = 2,0 pa3a MeHblIIe BpEMEHH CITyCKa.

0,16

CamMmorer nenaeT «MepTBYIO NMETIO» paanyca R
= 500 M c HOCTOAHHOHN ckopocTho Vv = 360
kM/4. Haiiti Bec merumka maccel m = 70 kr B
HWKHEH, BepXHEH U cpeiHel TOUKax MeTIIH.

2100 H, 700 H, 1565 H

3aKkoH COXpPAaHCHUS NMITYJIbCA

Heckonmbko Tenm OpoIIeHBI OJHOBPEMEHHO IO
Pa3IMYHBIMH YIIIaMU K TOPU30HTY B Pa3IMUHBIX
HaIpaBJICHHX.

CoxpaHsieTcs 11 BO BpeMs Tonéra:

a) UMITYJIbC CUCTEMBI;

0) IIPOEKITUs NMITYIbCa CUCTEMBI Ha KaKoe-THOO
HarpasJICHHE.

CorpoTuBIIeHHEM BO3/lyXa peHeOperuTe.
BBenure HOMEp HOAXOIAIIETO  COYETAHHS
OTBETOB.

l.na na

2. HET HET
3.1a HeT
4. HeT fa

Ha o3epe HemoJBMXHO CTOWT JIOAKA KOPMOH K
Gepery. YenoBek, crosmuii Ha KopMme, Hepeniesn
Ha HOC Joxku. Kak mn3MeHmioch paccrosHHue
MEK/1y YeJIOBEKOM U Oeperom?

Cunoil BA3KOCTH, JEHCTBYIOLIEH Ha JOIKY,
npeHedperure.

1. yBeanumiioch

2. yMEHbBIINIOCH

3. HE UBMEHUIIOCh

4. OTBET 3aBHCHUT OT COOTHOLICHUS MacC YeJIOBEKa 1
JIOAKH

JlBa aBTOMOOWJISI C OJMHAKOBHIMH MaccaMH m
IBIDKYTCI cO ckopocsiMu Vw2V
OTHOCHTENIHO 3E€MJIM B MPOTHUBOIOJIOKHBIX
HarmpasjieHusx. YeMy paBeH HMITYIbC BTOPOTO
ABTOMOOMJISI B CHUCTEME OTCYETa, CBSI3SIHHOW C
MepBEIM aBTOMOOHIEM?

1.0

2. mV

3. 2emV

4. 3smV

5. 4emV

6. IPaBWILHBIN OTBET HE MIPUBEICH

CHapsa, TYUICHHBIA BEPTHKAIBHO BBEpX, Ha
B3JIETE€ PAa30pBAJICS HA JIBA OCKOJIKA. Bo3MOKHO

l.na pfa
2. HET HET
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Bepcus noxymenra - 1 cTp. 15 IlepBblii 3Kx3eMILIIP KOITS Ne

JIM, 9TOOBI CKOPOCTH 0OOHMX OCKOJIKOB B MOMEHT | 3.71a  HeT
pa3pbiBa OBUIH HAIIPABJICHE: 4. HeT A
a) BIOJb IPSMOM, OTIMYHON OT BEPTHKAIIH;
0) BepTHUKAIBFHO BBEPX?
BBeaute HOMEp TOIXOASAIIEr0  COYETAHHUS
OTBETOB.

5 Yactuna  coBepmmia  nepememenve  no | -17 Ik
HEKOTOPOM TpaeKTOpuM B IUIOCKOCTH Xy U3
TOYKHU | C pagmyc-BEeKTOPOM 11 =1+ 2j B TOUKY 2
¢ pamuyc-BekTopoM 12 = 2i—3j. Ilpu 3tom Ha
Hee JeCTBOBAIM HEKOTOPHIE CHIBI, OJHA U3
kotopeix F = 3i + 4j. Haiitu paboty, KOTOpYIO
cosepmma cuna F. 3nech rg, o u F— B CU.

Pabora u ’HEpTUSL

1 Jlyna nBuxercs BOKpyr 3emuid 1o KpyroBoi | 1. nma na
opbure. OmmuHBl 1M OT HyIs TOCHe | 2. HET  HET
MPOXOXKIECHUS TOJOBUHBI ITyTH: 3.ma HeT
a) I3MEHEHHUE NMITYIbCa; 4.HeT 1A

0) paboTa CHJIBI TATOTCHUS?
BBCZ[I/ITG HOMEDP IOAXOAALIIETO COUYCTaHHuA

OTBETOB.
2 IlepBoHauanbHO MIOKOUBLIASICS yactuna, | 14 JIx
HaXoAsCh oJ JeificTBueM CHUIBI

F=1lex+2ey+3e; (H), mepemectunach M3 TOYKH
2, 4, 6) (m) B TOouky (3, 6, 9) (m). Haiitu
KAHETHYECKYI0 dSHepruro T  dYacTulpl B
KOHEYHOHU TOUKE.

3 lopusoHTaneHO JeTsmass mynas  npobusaer | 1. ma pit:}
OpyCOK, JeKaIIni Ha TIaJKOH TOPH30HTANBHONW | 2. HET  HET
miockocTd. CoxpaHsIoTCs MM B cucTeMe "myns- | 3. ga HeT
Opycox": 4.HeT A
a) UMITYIIBC;

0) MexaHHU4ecKas SHeprus?
Beemure HOMEp  TOAXOSIIETO  COYCTAHHS

OTBETOB.
4 B KakoM U3 IPUMEPOB MEXaHHYECKas SHeprust | 1. IJEKTPOH pa3rOHAETCS  JJICKTPHUCCKUM  IOJIEM
TeJ He U3MeHseTcs? KOHJIEHCATOpa

2. rpaHara pa3phIBacTCs Ha OCKOJIKH
3. mrap, JeTeBIINH TOPH30HTAIBHO, MOMAAET B TEICKKY
C TIECKOM,  HaXOJSIIIYIOCS HA [VIaIKOW FOPU30HTAIBHOM

MOBEPXHOCTH
4. wapuK, NOABEeLIEHHbIH HAa HUTH, HOC]Ie
BbIBeJIeHHS u3 TOJI0KEeHU s paBHOBecHs

BO3BpalIAETCH HA3a]
5. IpaBUIIbHBIN OTBET HE NMPUBEJICH

5 TloreHunanbHast SHEPTUS YaCTHUIBI B HEKOTOpoM | -28 JIax
CHJIOBOM TIOJIE OMNPEAEISCTCS BhIPAKECHHEM
U=1,00x+2,00y%+3,00z% (U B [, KOOpIHHATHI
B M). Haiith paboty A, coBepimaemyro Hap
YaCTUICH CHJIAMH TIOJIS TIPH MEPEXOE M3 TOUKH
¢ koopmuHatamu (1,00; 1,00; 1,00) B Touky c
koopauHatamu (2,00; 2,00; 2,00).

MomeHT HMMITYJIbCa
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IlepBblii 3Kx3eMILIIP

KOITS Ne

[Mapuk ™accel m magaeT ©Oe3 HadaIbHOW
CKOpPOCTH C BBICOTBI h Haj MOBEPXHOCTBIO
3emim. Haiiti Momynb TpHpamieHds BEKTOpa
MOMEHTa MMITYJIbCa IIAPHKA 332 BPEMs MaJCHUS
— OTHOcUTeNbHO TOuku O CHCTEMBI OTCYETa,
JIBIDKYILEHCS TOCTYMATEeNIbHO CO CKOPOCTHIO V B
TOPU30HTAIBLHOM HampaBleHHH. B MoMeHT
Hayasa majgeHus Touka O coBmagama ¢
mapukoM.  CompoTHBICHHE  BO3lyXa  HE
YUUTHIBATb.

hmv

TOHKHMII OIHOPOJHBINA CTEpKeHb AMMHOW =50
cM 1 Maccod m=400 r Bpamaercs ¢ YIIOBBIM
YCKOpEHUEM =3 pan/c? okoso ocH,
MPOXOISIIEH TEPIIEHANKYIISIPHO CTEPKHIO Yepe3
ero cepenuHy. OmpenenuTs  Bpaarmunil
MOMeHT M.

0,052 Hm

Ha ropu3oHTaneHy0 0Ch HACa)KEHBI MAXOBUK U
Jerkuil wkuB paguycom R=5 cM. Ha mxus
HaMOTaH IIHYp, K KOTOPOMY IpPHUBA3aH TIpy3
Maccoit m=0,4 xr. Omyckasich paBHOYCKOPEHHO,
rpy3 mpomen nyTh s=1,8 M 3a Bpems t=3 c.
OHpeHeJ’II/ITL MOMCHT HWHCPUUU J MaxoBuKa.
Maccy mKHBa CYUTATh IPEHEOPEIKMMO MAJIOH.

0,0235 kr M?

JluHamuka TBEpAOro Tea

Kakoti(ue) BBI cuuTaere
MIpaBUJIbHBIMU?

MomeHT HHEpUUU OAHOPOAHOIO TEJia 3aBUCHT...

0TBeT(bI)

1. OT MOMCHTa l'[pI/IJ'IO)KeHHI)IX K Teny CUJI
3aJaHHOU OCH

2. ot BbIOOpa OcH

3. ot dopmbI Tena

4. oT Macchbl Tej1a

5. OT YIJIOBOTO YCKOPEHUS

pu

Kamust sxunxoctu K, Haxosmasicst Ha cepeinHe
mpoBosioku  AB, (cM. pwuc.) paBHOMEPHO
pacrekiiach 1O IPOBOJIOKE.

Kak n3sMeHnImcs MOMEHTEI HWHEPIUU KUIKOCTU
oTHOCUTENBbHO oceit OX n OY?

Baeaute HOMep BEIOpPaHHOTO OTBETA.

. YBCIIMYHMBACTCA, YBCIMYNBACTCS

. YMEHBIIACTCsA, YMCHBINACTCHA

. YBECIIMYMBACTCA, YMCHbLIIACTCA

. HC UIBMCHACTCA, YBCIIUYUBACTCA

. YMEHBIIACTCA, HE USMCHIACTCI

. HC UIBMCHACTCA, YMCHBIIACTCS

7. YBCIUIUNBACTCH, HEC UBMCHACTCH

NN AW

Kak m3MeHHWTCS MOMEHT HWHEPUUU CBHHIIOBOTO
OUWIMHApPA OTHOCHTENFHO €ro  OCH, €CIH
OWIHHAP CIUTFOIIUTH B JUCK?

1. yBesmuures

2. yMEHbBILIUTCS

3. HE UBMEHUTCS

4. naHHBIX JUIA OTBETA HE XBAaTaeT

Onpenenuts MOMEHT uHepiud J marepuanbHoii | 0,012 kr m?
Toukn Maccod m=0,3 Kr OTHOCHTEIBHO OCH,
OTCTOsIIEN OT TOUKH Ha =20 cM.
Ompenenuts MOMEHT wuHepuuu J  ToHKOTO | 0,004 Kr M2
OIHOPOIHOTO CTEepXKHS JnuHOW 1=60 cM wu
maccoi m=100 T©  OTHOCHTEIBHO  OCH,
MIEPICHINKYISIPHOH €My W TPOXOIAIIeH depes
TOYKY CTEpXKHs, ynaneHHyro Ha a=20 cM OT
OJIHOTO W3 €r0 KOHIIOB.

Konebanms
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Bepcus noxymenra - 1 cTp. 17

IlepBblii 3Kx3eMILIIP

KOITS Ne

1 I'py3, noznBelmieHHBIA HA TPYKUHE, B COCTOSIHUU
IOKOS B OTCYTCTBHH KOJICOaHWMA pacTArmBaeT e
Ha X = 10 cMm. Cunras, 4T0 B HaYaJbHBIH MOMEHT
CKOPOCTh paBHa HYIIO, a CMEIICHHE - 5 CM,
ONpeJIeNIUTe ypaBHEHUE 3aBHCHUMOCTH CKOPOCTH
KoJIcOaHMIT OT BPEMCHH.

. v=cos 10t (m/c)

.V =sin 10t (mM/c)

.v=0.5sin (10t — 3,14) (m/c)
.v=20.5 cos 10t (m/c)

. IPAaBUJIbHBINA OTBET HE TIPUBEIICH

DA wN -

2 ITouemy mnepuon KoneOaHMH MaTeMaTHYECKOTO
MasTHHKAa IPU MaJbIX YIJIaX OTKJIOHEHUs He
3aBUCUT OT MacChl MasiTHUKA?

1. moroMy, YTO MaTreMaTW4eCKH MasTHUK SBIsIeTCA
MaTepuanbHOI TOUKOH, IIOJIBELICHHOU Ha
HEPACTSHKUMOU U HEBECOMOM HUTH

2. moToMy, 4YTO CHJA, BO3Bpallalolas MasTHHK B
MOJIOKEHHE PABHOBECHSI  SIBIISICTCA KBAa3UYyNPYTOif

3. moroMy, 4TO0 B JaHHOM CJy4Yae KBa3sHyNpyras
CHJIA IPONIOPIHMOHATBHA Macce

4. moroMy, YTO CHIA, BO3BpalllalOIlas MAasTHUK B
MOJIOKEHUE PaBHOBECHS  IIPOTOPIHOHANBHA sin {a},
TI€E a - yroJ OTKIIOHEHUS

5. IpaBUIBHBIA OTBET HE NPUBEJACH

3 Marematudeckuii  MasSTHHK  3aKperuieH Ha | 1. MasTHUK OTHOCHUTEIILHO JOCKU OyIeT B MOKOE, T.K.
BEpTUKAJIBHOW  MacCMBHOM  Jgocke. Jlocka | OH HaXOOUTCSA B COCTOSIHUM HEBECOMOCTHU
HAYMHACT CBOOOJHO MaJaTh B TOT MOMCHT, KOTJia | 2. MasTHHK 3aliMeT KpaiiHee BepXHEE IMOJIOKEHHUE, T.K.
MasiTHUK  TPOXOAUT  dYepe3 MOJIOKEHHE | JIOCKa JBMXKETCS BHU3, @ MASTHUK HEBECOM
paBHOBECHS. 3. MasgTHUK NpPUMET TOPU3OHTAIBHOE TOJOXKEHUE, T.K.
Kak Oymer nBUTrarhCsi MasTHUK OTHOCHUTCIILHO | KMHETHUYECKAs SHEPTHs MEPEHICT B MOTCHIHAIBHYIO
JOCKH? 4. MassiTHUK OygeT BpallaTbesl MO OKPYKHOCTH, T.K.
HAXOAHUTCSI B HEBECOMOCTH
MasATHUK OyleT IMPOJOoIDKaTh KoIeOaHus
MpaBWIbHBIN OTBET HE MPUBENIEH
4 [epromom KxomebaHwMit Ha3EIBACTCA ... MasTHUK OyleT B HEyCTOWIHBOM PaBHOBECHH

Y (Qusnueckoro MasTHHKA
COBMECTWJIN C IIEHTPOM Macc.

TOYKY HoJABECa

5.

6.

L.

2. kojeOaHus MasiTHUKA OyIyT OBICTPO 3aTyXaTh
3. MasTHHK OyZeT B YCTOWYMBOM PaBHOBECHU

4.

Kak Oymer Bectum ce0st Takoil (hU3HUECKHIA KoJieOaHus MasTHHKA OyayT CTpOro
MasiTHUK? rapMOHHUYECKUMHU
5. TaKyI0 CUTYyaIlii0 HEBO3MOXXHO OCYIIIECTBUTh
6. MpaBUJIbHBIH OTBET He PUBEIEH

5 Omnpezenure MUKIAYECKYIO YacTOTy CBOOOMHBIX | sqrt(4/3)

BEPTHKAJBHBIX KOJEOaHWil TIpy3a, HMEIOIIEro

Maccy m =1 kr, eciau KO3 GHUIUEHTHI YIPYTOCTH

npyxuH k =2 H/m.

OrtBert paiite B cucteme CU.

Bomnsl

1 3ByKoBbIe KoneOaHums, uMeromue gactory v=0,5 | 350 m/c

k' u aMILTUTYLY A=0,25 MM,

pacIpocTpaHsoTcss B ympyroil cpene. [lnmmna

BomHEl A=70 cm. Haiftu: ckxopocth Vv

pactpocTpaHeHHsI BOJH
2 ITnockas 3BykoBast BoirHa uMeet mepuog T=3 mc, | -0,1 mm

amuatyny A=0,2 MM ® JUIMHY BOJIHBI A=1,2 M.

Jnst Todek cpenbl, YAAJeHHBIX OT HMCTOYHHKA

KOoNeOaHWii Ha pPAcCTOSTHWE X=2 M, HaWTH:

cMenienne &(X, t) B MOMEHT t=7 Mc
3 Ilpu kako#l pasHoctd ¢a3 (u3 mepeuncieHusix | 1. pi/d

HIDKE) B Pe3yNibTare CIOXKEHHS JBYX B3auMHO | 2. Pi/2

NePIeHMKYISPHBIX KoJeOaHuil ¢ onuHakoBeiMH | 3. Pi/3
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4acTOTaMH IOTydaeTcs INHEeitHoe Koebanue?

4. \pi

5. IpaBWIbHBIA OTBET HE IPUBEJCH

4 3ByKoBas BOJHA NPOXOAWT depe3 atMocepy | 1. BoiHa 0ueHb OBICTPO 3aTyXHET
BCTpEYaeT Ha CBOEM IyTH oOmacTte Oojee | 2. BOJHA YACTHYHO OTPA3MUTCS € M3MeHeHHeM (a3bl
XOJIOMHOTO BO34yXa. Kakoe M3 mepedncieHHBIX | 3. BOJHA YaCTUYHO OTPA3UTCs 0e3 M3MeHeHHUs (a3bl
SBJICHUH MOXET IPOM30MTH Ha TpaHule | 4. BOJHA H3MEHHUT CBOIO YaCTOTY
obnacTeit? 5. BoJIHa IpOUAET Yepe3 3Ty 001acTb 0e3 OTpakeHHs
6. IpaBIIIbHBIN OTBET HE MPUBEJICH
5 Habnronarens, Haxonsmuiics Ha Oepery osepa, | 2

YCTaHOBHJI, YTO TICPUOJ KOJICOAHMIA YaCTHI] BOIBI
paBeH | c, a paccTosHHE MEXAY CMEXHBIMHU
IpeOHAMU BOJIH 2 M.

Omnpenennure CKOPOCTh PACIPOCTPAHEHHUS STHX
BOJIH.

OrTBet pavite B cucteme CHU.

3.2.3 ba3a KOHTPOJIBHBIX 3aJaHUN JIJII OUEHKHU BBICOKOTO YPOBHS

Ne
n/n

dopmynupoBKa Bompoca

BapI/IaHTLI OTBETOB

Kunemaruka mo CTYNATCJIIbHOT'O ABMIKCHUSA

Touka pABWKETCS, 3aMeULACh, IO MPSMOH ¢
YCKOPEHHUEM, MOIYIb KOTOPOTO 3aBHCHT OT ¢
CKOpPOCTH V II0 3aKOHy W = a*sqrt(v), rme a —
HOJIOKUTENIbHASL ~ TIOCTOSIHHAss. B HavyaibHbIHA
MOMEHT CKOPOCTh TOYKH paBHa Vvo. Kakoil myTb
OHa MPOUJET 10 OCTAHOBKHU?

2*sqrt (vo)/a

IITapyk Hayay nanarte C HYJIEBOW HayalbHOU
CKOPOCTBI0 Ha INAJKylH0 HAKIOHHYIO IUIOCKOCTB,
COCTaBIIIIOLIYIO yroll o ¢ Topu3oHTOM. IIporeres
pacctosHue h, oOH ympyro oTpasmwics OT
mwiockoctd. Ha kakoM paccrosHMM OT MecTa
MaJIeHNs] apUK OTPa3UTCs BTOPOH pas?

8h sin(a)

[lymika u 1menp HAXOMATCS HAa OJHOM YPOBHE Ha
paccrossHun 5,10 kM gpyr ot gpyra. Yepes
CKOJIBKO BPEMEHHU CHAPSI ¢ HAYaJIbHON CKOPOCTEIO
240 wM/c [OCTHTHET IeNH B  OTCYTCTBHE
COTIPOTHBIICHHS BO3Iyxa?

25¢

Karep, mBurasce BHH3 IO peke, OOOTHAJN IUIOT B
nyukre A. Yepes3 1 MuH mnocne 3TOro, OH
MOBEpHYA OOpaTHO W 3aTeM BCTPETUJ IUIOT Ha
paccTossHUM 2 KM HWxke myHkTa A. Haiigute
CKOpPOCTh TEUEHUSI, €CJIU MPHU IBUKEHUU B 000MX
HamnpaBJIeHUSIX MOTOP Karepa paboTasl OUHAKOBO.
OTBeT JaiiTe B KM/4.

60 xkm/a

JlBa mioBmA MOJDKHBI TONMACTh M3 TOYKHM A Ha
OHOM Oepery peKd B MPSIMO MPOTHBOIOIOKHYIO
Touky B Ha apyrom Oepery. [{ns atoro omuH u3
HUX pEeUIMI MEepembiTh peKky mo mnpsmoil AB,
Jpyroi ke - Bce BpeMs JepKaTb Kypc
HNEPHEHIUKYISIPHO K TEUEHUIO, a PACCTOSHUE, HA
KOTOPOE €ro CHECEeT, NMPOMTH IEeIKOM 1o Oepery
co ckopoctbio U . Ilpu kakom 3HaueHnu U o0a

1/(2/sqrt(3)-1)
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IUTIOBIIA IOCTUTHYT TOYKU B 3a ofHakoBoe Bpems,
€CJIH CKOPOCTh TeYeHUst v = 1 KM/4 U CKOpPOCTh
KakJIOr'0 IIJIOBI[A OTHOCHUTEIBLHO BOALI V' =2 KM/4?
OTBeT JaliTe B KM/4.

Kunemaruka BpamaTeJIbHOI0 ABMXXCHUA

TBepaoe Teno Bpamiaercs, 3aMeIsisICb, BOKPYT
HETIOBIKHON OCH C YIJIOBHIM YCKOpEHHEM [3 ~
sqrt(w), Tae ® — ero ymioBas CKopocTh. Haittu
CpPEIHIOI YIIIOBYKD CKOPOCThH Tela 3a BpeMs, B
TEUCHHE KOTOPOTO OHO OyNeT BpamiaThCs, CCIU B
HavaJbHBIH MOMEHT €ro YIJIoBasi CKOPOCTb ObLia
paBHa Mo.

o/3

Touka A HaxomuTcs Ha 00ofe Kojeca paanyca R =
0,50 M, xKoTOpoe KaTtuTcs O3 CKOJBKCHHS I10
TOPU3OHTAIIbHOW MOBEPXHOCTH CO CKOPOCTBIO V =
1,00 m/c. HaifTu: mOMHBIA TyTh S, MPOXOAUMBIN
TOYKOH A MEXAy IByMsS MOCIEAOBATEIbHBIMU
MOMEHTAaMH €€ KacaHHs HOBEPXHOCTH.

JlBa  TBepmBIX Tela  BPAIAIOTCI  BOKPYT
HETIONBIKHBIX ~ B3aMHO  ICPICHIUKYISIPHBIX
MEpeCeKaloMuXcsi  OCeil € TOCTOSHHBIMH
YIJIOBBIMH cKopocTsaMu ®1 = 3,0 pan/c u w2 = 4,0
pan/c. HaiiTu YIJIOBYIHO CKOPOCTh U YIJIOBOE
YCKOpEHHE OJJHOTO TeJla OTHOCUTENIBHO APYTOTO.

S paa/c, 12 pan/c?

Teepaoe Teno Bpamaercs ¢ MNOCTOSHHOM YITIOBOM
CKOPOCTBIO o = 0,50 pan/c BOKpYT
ropusoHTanbHON ocu AB. B momenT t = 0 ocs AB
Havyajgd [OBOpa4YMBaTh BOKPYT BEPTHKAIN C
MOCTOSIHHBIM ~ YTJIOBBIM  ycKopeHuem [o = 0,10
pan/c’. HaifTn yIIOBYHO CKOPOCTb M yIJIOBOE
yCKOpeHHe Tena yepes t = 3,5 c.

0,6 paa/c, 0,2 pan/c?

TBepmoe Teno Bpamaercst ¢ yriaoBOH CKOPOCTHIO M
= ati + bt?j, rme a = 0,50 pax/c?, b = 0,060 pan/c?, i
U j — OpTHI oceil X u y. Haiitu: Momynu yrioBoi
CKOPOCTH M YIJIOBOTO YCKOPEHHS B MOMEHT t =
10,0 ¢

7.8 pan/c, 1,3 pan/c?

JuHaMmuka MarepuagbHOU TOUKU

OcTakaza Ha MEPEeCEUCHUH YIUI[ MUMEEeT paauyc
kpuBu3HBI R=1000 M. B BepxHel yacTu 3cTaKa bl
B JIOPOXKHOE TOKPBHITHE BMOHTHPOBAHBI JaTYHKH,
PETUCTPUPYIOIINE CHIIy IaBICHHS Ha 3CTaKamy.
OTMeuaronuii 3Ty cuity npudop MporpaayrupoBaH
B krc (1 krc=9,81 H). Kakyro cuny nasnenust F
MOKa3bIBacT MPUOOpP B MOMEHT, KOTJIa 110 3CTaKaje
npoe3kaer co  ckopocthio  v=60,0  KM/4
aBToMOOMITL Macchl m=1,000 1?

972 Kre

Topn3oHTaNBHO PacTIOIOKEHHBIN IMCK BpalaeTcs
BOKPYI  NpOXOAsAIled  uepe3  ero  LEeHTp
BepTUKaIBbHON ocH ¢ yactotoi n=10,0 06/mMuH. Ha
KaKOM DPAacCTOSHMM I OT IEHTpa JUCKa MOXKET
yAepKaThCs Jie)Kallee Ha AUCKe HeOOJbIIOe TeIo,
ecin KodpurnmeHt Tperns k=0,200?

1,8 m

Temo maccoit m=5 kxr Opomiero noj yrom o=30°

100H ¢
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K TOPH30HTY C Ha9aJlbHON CKOpocThio vo=20 m/C.
[Ipenebperass CONPOTHBICHHEM BO3IyXa, HANTH:
uMIyinbc cwibl F, nedcTByromed Ha Teno, 3a
BpEMsI €r0 MmoseTa

4 Omnpenenuts cuiny F B3aumuoro npurspkenns asyx | 1,8 mxH
COIPHUKACAIOIIUXCS JKEJIE3HBIX IAPOB JHAMETPOM
d=20 cM KaXIbIil.

5 Pamuyc 3emnn B n=3,66 pasa Gombmie paguyca | 1,61 m/c?
JlyHbr; cpenssisi IWIOTHOCTH 3emu B k=1,66 paza
Gonbine cpepneit miuoTHocTH Jlynel. OnpenenuTsb
YCKOpEHUE CBOOOTHOTO MaIcHUs g1 Ha
noBepxHOCTH JIyHbI, €Cli Ha MOBEPXHOCTH 3eMJIH
YCKOPEHHE CBOOONHOTO TMaaeHUs g CUNTATh
M3BECTHBIM.

3aKoH COXpPAaHCHU NMITYJIbCA

1 lapux maccoit m=100 r yman ¢ Beicotel h=2,5M | 1,4 He
Ha TOPU3OHTANBHYIO TLIUTY, Macca KOTOPOH MHOTO
GoIbIIie Macchl MIAPHKA, U OTCKOYHII OT HEE BBEPX.
Cuntast ymap aOCONIOTHO YNPYTHM, OIIPEAEIUTH
UMITYJIbC P, IOJIYYEHHBI IJIUTOH.

2 Iemouka maccet m = 1,00 kxr u mmunst 1 = 1,40 M | 3,5 kr*m/c
BUCUT Ha HMTH, KacasChb IOBEPXHOCTH CTOJIA
CBOMM HIXKHMM KoHIoM. Ilocne mnepexuranus
HUTH Lenoyka ynaaa Ha croi. Hailtu nonHsii
HMITYJIbC, KOTOPBI OHA Iepeaalla CTOIY.

3 Yactuna macesl 1,0 1, aBuraBasics co ckopoctsio | (1;2;-4); 4,6 m/c
vi = 3,0i - 2,0j, ucmpiTana aGCOMOTHO HEYMPYyroe
CTOJIKHOBEHHE C APYroi yacTHleH, Macca KOTOpOu
2,0 r u ckopocth vz = 4,0j - 6,0k. Haiitu ckopocth
00pa3oBaBIICHCS YaCTHIBI — BEKTOpP V H €Tro
MOIyITb, — €CIIH TPOCKIUH BEKTOPOB Vi H
V> naHsl B cucreme CH.

4 Yactnma | wcmeltana  abcomotHo — ympyroe | 1/3
CTOJIKHOBCHHE C IIOKOMBIICHCS dacTulen 2.
Haiit oTHOIIEHHWE MX MacC, €CIU CTOJIKHOBEHUE
1000BOE u YaCTHUIIBI pasneTenuch B

MPOTUBOIIOJIOKHBIX HaIpaBJICHUSX c
OJIMHAKOBBIMH CKOPOCTSIMU
5 [ap, naBuraBmmiics mocTymarenbHo, wucobitan | 0,25

YIPYroe COyHapeHHe C APYIMM, MOKOMBIIMMCS,
mrapoM ToW jke Maccel. [lpm coymapeHum yrox
MEXIy TPSMOW, WPOXOIAIMICH Uepe3 MEHTPHI
[IapoB, W HaNpaBICHWEM IICPBOHAYAIBHOTO
JIBIKEHHsSI HAJIETAIOUIEro 1Iapa OKa3aJiCs paBHbIM
o = 45°. Cuuras mwapbl MIAAKUMU, HAWTH OO M|
KMHETUYECKOM SHEpPruu HaJleTarollero Imapa,
KOTOpasl Tepenuia B MOTSHIMAIBLHYIO HEPTHIO B
MOMEHT HauboubIei nedopmanuu.

Pabora u 3HEprus

1 Tlon nefictBuem mnocrostHHOM cuibl F Baronerka | 996 Ix
Mponuia MyTh $=5 M H TpHoOpena CKOpoCTh V=2
M/c. Onpenenuts paboTy A CHIIBI, €CIH Macca m
BaroHeTku paBHa 400 kr U KOdpPHUINEHT TPeHUS
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f=0,01.

Brrumenmutes  paboty A, coBepmiaeMyro  IIpH
PaBHOYCKOPEHHOM IoabeMeE Ipy3a Maccod m=100
KT Ha BBICOTY h=4 M 3a Bpems t=2 c.

4,72 xJIx

Haiiti pabotry A mompema rpys3a IO HAKIIOHHOW
TUTIOCKOCTH JIJIMHOM 1=2 M, ecim macca m Tpys3a
paBHa 100 xr, yron HakioHa =30°, k03¢ GHIHEHT
tpenus f=0,1 u rpy3 OBIKETCS C yCKOpeHHEM a=1
m/c?,

1,35 klIx

Beruucnaute paboty A, coBeplIaeMyro Ha ITyTH
s=12 M paBHOMEPHO BO3pacTarollIel CHUIION, eclu
B Hadane nytu cwia F1=10 H, B xonue nmytu F,=46
H.

336 [k

Ilox petictBuem mocrtosiHHOM cuiasl F=400 H,
HaIlpaBJICHHOW BEPTHUKAJIBFHO BBEPX, I'PYy3 Maccoil
m=20 kr ObUT IOAHAT Ha BeIcOTy h=15 M. Kakyro
paboty A coBepmmt cuia F?

6 k/l:x

MomenT HMMITYJIbCA

OpHoponHbli map Maccel m W paauyca R
HaYMHAET CKaTbIBaThCsl ©O€3 CKONBKEHHUS II0
HAaKJIOHHOHN IJIOCKOCTH, COCTABISIOIIEH Yron a C
ropu3oHToM. HalTu 3aBUCUMOCTB OT BPEMEHH
MOMEHTa HMITyJbca IIapa OTHOCUTEIBHO TOYKH
KacaHMs B HAYaJIbHBII MOMEHT.

mRgt*sin(a)

Cuna ¢ xomnoHenrami (3, 4, 5) (H) npunoxena
Touke C KkoopamHatamu (4, 2, 3) (m). Haiitm
MOMEHT CHIIBI N; OTHOCHUTEIIFHO OCH Z.

10 Hm

Yenosek cTOUT Ha ckaMbe JKyKOBCKOrO W JIOBUT
pykoil Msu  maccod m=0,4 kr, JeTSUNA B
TOPU30HTAIIBHOM HANpaBIEHUH CO CKOPOCTBIO
v=20 w™/c. TpaekTopus MsI4a TIPOXOJUT Ha
pacctossHun 1=0,8 M OT BEpPTUKAJIBHON ocH
BpaiieHus ckambu. C Kakod yIJioBO#M CKOPOCTHIO
(® HayHeT BpamiateCs CKaMmbs JKyKOBCKOTO C
YEJIOBEKOM, NONMABIIMM M4, €CIM CyMMAapHbII
MOMEHT MHepIMH ] 4eloBeKka M CKaMbH PaBeH 6
Kr*m??

1,02 pan/c

Ha kpato ropusoHTa bHON 11arhopMbl, HMEIOIIEH
¢dopmy mucka pagmycoM R=2 M, CTOHT 4YelOBEK
Maccoit m;=80 kr. Macca my mnar¢popMbl paBHA
240 xr. Ilmardpopma MOKeT BpamaTrbCst BOKPYT
BEPTUKAJIBHOW OCH, IPOXOJAIIEH Uepes3 ee LEHT.
[Ipenebperas TpeHneM, HaHTH, ¢ KakOW YIIOBOH
CKOPOCTBIO ® OyneT Bpamarbes miaTdopma, eciu
4eJIoBeK OyleT MATH BAOIb €€ Kpasi CO CKOPOCTBIO
v=2 M/C OTHOCHUTEJHHO IJIaT(OPMBIL.

0,4 pan/c

B nenrpe ckambpu JKyKOBCKOTO CTOUT Y€JIOBEK U
JIEP)KUT B PyKax CTepkeHb IIHHOH 1=2,4 M u
Maccoif m=8 Kr, pacHoJIOKEHHBII BEPTHKAIBHO O
ocH BpameHus ckameiiku. CKaMbsl C 4YeIIOBEKOM
Bpammaercs ¢ yactoroii n;=1 ¢*. C xakoii yacToTOi

0,61 1/c
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N2 OyZeT BpamaThCs CKaMbsl C YSIIOBEKOM, €CIIH OH
NOBEPHET  CTepXKeHb B TOPH30OHTAJIBHOE
nonoxxeHne? CyMmMMapHBII MOMEHT WHepHuu J

4eJI0BeKa M CKAMbU PaBeH 6 Kr¥m?,

Junamuka TBEpOrO TENIA

1 | Ha mmagko#i ropu3oHTansHON moBepxHOCTH JexuT | 9 H
OJTHOPOJHBIN cTepikeHb Macchl m = 5,0 Kr 1 JUIUHSI |
=90 cm. ITo omHOMY U3 KOHIIOB CTEPIKHS IPOU3BEIN
yaap B TOPU30HTAILHOM HarpaBJICHHH,
NEePIEeHANKYIIPHOM K CTEp)KHIO, B pe3ylbTare
KOTOPOTO CTEpXKHIO ObUT Mepefan uMmmyasc p = 3,0
H*c. Haiitu cuimy, ¢ KoTopod oOfHa TNOJIOBHHA
CTEp>KHsI Oy#eT AeficTBOBaTh Ha JPYTyIO B IpoLecce
JIBYDKCHUSL.

2 | Ha mmagkoil TOPM3OHTANBHOW IIIOCKOCTH Jexart | 4
HeOonmpImass 1maiida ¥ TOHKAH  OIHOPOIHBIHA
CTep KeHb JIUHEI |, Macca KOTOpOro B 1) pa3 OosbIie
Macchl maifosl. [1laiibe cooOmmm CKOpoCTh V. — B
TOPU30HTAJILHOM HaIpaBIEHUHU MEPICHIUKYISIPHO K
CTEp)KHIO, TIOCTIE 4YEero OHa HCIbITala YIpyroe
coylapeHue ¢ KOHLOM cTepxHs. Haiitu cxopocts
Ia0Bl W YIJIOBYIO CKOPOCTh CTEpIKHSA TIOCTC
cTtonkHOBeHMs. [Ipn kKakoM 3HAYEHHU 1) CKOPOCTh
IIai0bI TIOCJIe CTOJIKHOBCHHUS OY/IET paBHA HYJTIO

3 | Bomyok macce m = 0,50 Kr, 0Ch KOTOPOTO 0,7 pan/c
HaKJIOHEHa oA yriioM $ = 30° Kk BepTHKaJIH,
MpereccupyeT Mo 1eHCTBUEM CHIIBI TSKECTH.
MoMeHT MHEepLINH BOJYKA OTHOCHTEIHHO €r0 OCH
cummerpud [ = 2,0 r¥M2 , yrioBasi CKOPOCTb
BpaIeHnsT BOKPYT 3Toit ocu @ = 350 pax/c,
PaccTOsIHUE OT TOYKH OIIOPHI 10 LIEHTPa HHEPIIUU
Boiryka 1 = 10 cm. HaliT yrimoByro ckopocTh
MIPEIECCHH BOTTUKa

4 | JIoKOMOTHMB TIPUBOIUTCS B JBWXeHUEe TypOuHoi, | 1,4 kH
0Ch  KOTOpOil  mapajulebHa  OCAM  KOJIEC.
Hanpapnenue BpamieHus TypOUHBI COBHAgaeT ¢
HamnpaBJieHUEM BpalleHus Kojiec. MOMEHT WHEPIUH
poTopa TypOUHBI OTHOCUTEIFHO COOCTBEHHOM ocH |
= 240 xr*m?. Haiitu JO0ABOYHYIO CHITY JaBICHUS
Ha peNbChl, OOYCIIOBICHHYIO THPOCKOITHYECKUMHU
CHJIaMH, KOTJa JIOKOMOTHB HJET IO 3aKpYyTJICHHIO
pamuyca R = 250 M co ckopoctbro v = 50 kM/4.
Paccrosane mexnay penbcamu 1 = 1,5 m. TypOuna
nenaet n = 1500 o6/mMuH.

5 | Toukuii mpsmMolt crepkeHbp mmuHOH I=1 ™ | 5,422 m/c
NPUKPEIUIEeH K TOPU30HTAIBHON OCH, MPOXOJSIIei
yepe3 ero koHem. CTepKeHb OTKJIOHIJIM Ha YTOJ
¢=60° OT TIONOXEHHUS PABHOBECHS] WU OTITYCTUIIH.
Onpenenuts JINHEHHYIO CKOPOCTh V HHYKHET0 KOHI[A
CTEPI)KHSI B MOMEHT MPOXOXK/ICHHUS Yepe3 MOJI0KEHUE
paBHOBECHSL.

Konebanus

1 | YpaBHeHHe  KojeOaHMH  TOYKM  MMEET  BHJ I 2 ¢; 36°
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)
dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 23 IlepBblii 3Kx3eMILIIP KOITS Ne

X=A c0s o(t+1), rae w=n c¢?, 7=0,2 c¢. Onpenenurs
nepuop T 1 HavanpHYIO a3y ¢ KonebaHui.

2 | Touka coBepmiaeT Konebanus 1o 3akoHy x=A cos ot, | 0,12 m/c?
e A=5 cM; ©=2 c. Onpenenuts yckopenue |af
TOYKH B MOMEHT BPEMCHH, KOIIa €e CKOpOCTh V=8
cm/c.

3 | CrampHas mojocKa 3axkara ¢ oOxHoro koHma u | 9.81
pacrmoyio’xkeHa TOpU3OHTaNbHO. Ha apyrom koHie
MOJIOCKH  3aKPEIUIAIOT TPy3, Macca KOTOPOTro
3HAYUTENLHO OONBIIE MACChl MOJOCKH. [lpu
HAJIMYMU TPy3a MOJOCKa U3rubacTcs U HE 3a)KaThIil
koHenr ee omnyckaercas Ha&l com. C  kakum
YCKOPEHUEM JIBIDKETCS KONEONIoIuiicss rpy3 B
MOMEHT, Korga IIOJIOCKA IIOJHOCTBIO
pacnpsimisiercs?

OrtBet gaiite B cucteme CHU.

4 | Ilapuk noxBemnieH Ha MUHHOW HUTH. OnuH pa3 ero | 1.11
MOJHUMAIOT Ha | M MO BEPTHKAIA A0 TOUKH
nojiBeca, APYror pa3 ero OTKIOHSIOT, KaK MasTHUK,
Ha HeOonbloN yron. Haiiinte oTHOlIeHME BpeMEH
BO3BpAIICHUS [IApUKa B HAUYaJIbHOE MOJIOKEHHE.
Ortser paiite B cucteme CH.

5 | Touka coBepiaet KoyiebaHus O 3aKOHY X=A sin ot. | 8,3 cm
B HEKOTOPBINI MOMEHT BPEMEHU CMELICHUE X1 TOUKH
OKa3zamoch paBHBIM 5 cM. Korma ¢asza xonmeOaHwmii
YBEIMYHIIACH BBOE, CMEIICHUE X2 CTAJIO PABHBIM §
cM. Haiitn ammmityny A xonebaHwmid.

Bomnbr

1 | Haiinure HanMmeHbIIylo cOOCTBEHHYIO dYacToTy | 1
KoJeO0aHUi BO3AYIIHOTO cTON0a B 3aKPBITOH C
000uX KOHIIOB TpyOe AnuHON 1 M, eciin CKOpoCTh
3ByKa B BO3JIyX€ COCTaBIIET 2 M/C.

Ortser paiite B cucteme CH.

2 | Hag UMIMHOPUYECKHM COCYIOM BbIcOTOW 3 M | 2
3BYYUT KaMEPTOH, UMEIOIIUH COOCTBEHHYIO YacTOTY
kojebanuit 1 I'm. B cocyn MemjieHHO HaMBAarOT
Bony. [Ipy KakoM HaMMEHBIIIEM TOJIOKEHUU YPOBHS
BOJIBI B COCYJ/Ie 3BYYaHHE KaMepTOHa 3HAYUTEIHHO
YCHIIBACTCS, €CJIM CKOPOCTh 3BYKa B BO3dyxe 4
m/c? Otser nmaiite B cucreme CHU.

3 | Ha kakoit HauMmeHbIIel TyOuHe 03epa B HeM MoryT | 1
"packauatbes” (huznoNOTHYECKU OIacHbIe
nH(ppa3BykoBble Koiebanus ¢ yactoror 1 I'm, ecnu
CKOpPOCTBH 3ByKa B BOJie cocTaBisieT 4 m/c?

Ortser paiite B cucteme CH.

4 | JIBKXyniuicss MO peke TEeIUIOX0] JaeT CBUCTOK, | 1
yactora kotoporo 2 I'm. Crosimuii Ha Oepery
HaOoareslb BOCIIPUHMMAET 3BYK CBHCTKa Kak
konebarmsa ¢ wyactotoit 1 ['m. C kakoif CKOpOCTBIO
JIBIDKETCSI TEIUTOXOI, €CJIH CKOPOCTh 3BYKa 2 M/C?
Ortser pgaiite B cucteme CU.

5 | Ot ucrounuka konebanuii pacrpoctpansercs BonHa | 0,059 m
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MHWHOBPHAYKH POCCHUU

@” DenepanbHOE roCyIapCTBEHHOE OFOKETHOE 00pa3oBaTesibHOES

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENICTB MO AUCLHUIUIMHE «MeXaHuKa

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 24 IlepBelii 3x3eMILLIP

KOITS Ne

BAOJIb TIPSAMOM NWHUH. AMIUUTYZa A KoJeOaHwMi
paBHa 10 cm. Kak BenuMKO CMEILEHUE TOYKH,
yOaleHHON OT MCTOYHWKA Ha X=3/4 A, B MOMEHT,
KorJa OT Havaja KoiiebaHuil mpomuto Bpems t=0,9
T?

3.2.3 KoHTpobHBIE BOTIPOCHI

O 00 1 N L KW —
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35.
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. MexaHn4ecKoe IBUKEHHUE.

. Cucrema orcyera.

. MarepuasibHas TO4Ka.

. Onucanue IBIKEHUS B KOOPJUHATHOM U BEKTOPHOH (opmax.
. Ilepemenienus.

. CkopocCTb.

. YckopeHue.

. Crenienu cB0oOO/IbI TBEPIOTO TENA.

. [loctynarenbHO€ JBUKEHUE.

. BpamarenbHoe 1BUKEHHE.

. BekTop ymioBoii CKOpOCTH.

BekTop ameMeHTapHOro yrIoBOTO IEPEMEILECHHUSL.
VYrioBoe yckopeHue.

MrHoBeHHas 0Cbh BpallEHUs.

. Cuna u B3auMoieiicTBHE.

Cratndeckoe U TUHAMHYECKOE MPOSIBIIEHUE CHIL.
N3mepenue cuil.

IlepBbIil 1 BTOpO# 3ak0HBI HBIOTOHA.

Macca kak Mepa UHEpPTHOCTH.

3aK0oH HE3aBUCUMOCTH JIEUCTBHUS CHUJL.

Tperuit 3akoH HeroToHa.

[TpeoOpazoBanus ["anues.

CrioxeHHne CKOpPOCTEH.

Cucrema MarepuaibHbIX TOYEK.

NMiynibe cucTeMbl MaTeprUaibHBIX TOYEK.

MoMeHT uMIylibca MaTepruaibHON TOUKH.

MoOMEHT UMITyJIbCa CUCTEMBI MaTepUATBHBIX TOYEK.
Cuita, JeMCTBYIONIASE HA CUCTEMY MaTepHAJIbHBIX TOYEK.
VYpaBHEHHE IBIXKEHUS CHCTEMbBI MAaTEePHUAIbHBIX TOYEK.
YacTUYHO 3aMKHYTbIE€ CUCTEMBI.

[lenTp macc.

YpaBHEHHE MOMEHTOB AJII CUCTEMbI MaTepUATIbHBIX TOYEK.
PeakTtuBHOE NBUKEHHE.

HepenstuBucrckoe ypaBHEHUE ABUKCHHUS.

®opmyna [{nonkoBckoro.

Crynenuaras pakera.
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)
dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 25 IlepBelii 3x3eMILLIP KOITS Ne
38. XapakTepucThuiecKas CKOpOCTb.

39. DHeprus u padora.

40. Mexanuueckas paboTa.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81

Kunerndeckas sHeprus.

Teopema Kénura.

IToreHnmanbHas SHEPrusl.

CBs13p MEXly IOTEHIIMAIIBHOM SHEPTUuei U CUJION.

3aKOH U3MEHEHMSI MEXaHUYECKOW DHEPTUU.
Onpenenenye NOHITHS CTOJIKHOBEHHUSI.

N300pakeHne npo1eccoB CTOJKHOBEHUS IPU IIOMOIIM JHarpaMM.
3aKOHBI COXPAHEHUS IPU CTOJIKHOBEHUSIX.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

Cucrema 1ieHTpa Macc.

MOMEHT CHJIBL.

MoMeHT umnynbca.

3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCa.

MoMeHT uHepIUY.

VYpaBHEHHE MOMEHTA UMITYNIbCA JUIsl BPALECHMsI TeJla BOKPYT HEMOABUKHON OCH.
Kunernyeckas 3Heprus Bpaliarooerocs Tena.
BrruncieHre MOMEHTOB UHEPLIU.

Teopema I 'torirenca-Ilrelnepa.

JIBr>KeHHE TBEPIOTO TENa, 3aKPEIJICHHOTO B TOUKE.
CBobOoaHbIE OCH.

YCTOMUMBOCTD ABUXKEHHS OTHOCUTEIBHO CBOOOTHON OCH.
Hyranus.

I'mpockornsl.

IIpeneccus rupockora.

['mpockonnueckue CUbl.

[ToHsTHE O TEH30pPE UHEPLIUH.

['maBHBIE OCH TEH30pa MHEPIMH, ITIABHbIE MOMEHTHI MHEPLUHU U UX (PU3NYECKUIl CMBICI.
["apmonmnveckue koneOaHus.

Cuna u sHeprus Npu rapMOHUYECKHUX KOJIEOAHUSAX.
[Tpocreiinne MexaHUYeCKHUEe KOJIeOaTeIbHbIE CUCTEMBI.
CobcTBeHHbIE KOJIEOaHus.

DHeprus KojieOaHuM.

3aryxaHue KojiebaHui.

Jlorapudmuueckuil JeKpeMEHT 3aTyXaHHUsL.

Cryyaii 60JIBIIOTO TPEHHUS.

BekTopHas nuarpamma.

BrinyxeHHble konebaHusl.

Pe3onanc.

AMITIUTYJHO-4aCTOTHAsl XapaKTEPUCTHKA.

J1oOpOTHOCTS.

. KauecTBeHHOE onucaHne AeUCTBUS Ha CUCTEMY IEPUOJUYECKON, HO HE TaPMOHUYECKOHN U

HEIMEPUOINYECKON CHIIBI.
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MUMHOBPHAYKH POCCHUN

DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)
dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DY

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 26 IlepBelii 3x3eMILLIP KOITS Ne

82. ABTOKONE0aHUS U TAPAMETPUUYECKUE KOJICOAHUSI.

83. Penakcammonusie KoieOaHus.

84. CriosxeHue rapMOHUYECKUX KOJICOAHHIA.

85. IlepexoaHbIid peKUM KOJICOAHMIA.

86. CructeMbl CO MHOTUMU CTEMIEHSMH CBOOO/IBI.

87. CBsI3aHHBIE CUCTEMBI.

88. HopmabHbIe KOJIeOaHusI.

89. Konebanust cBsI3aHHBIX CHCTEM.

90. 'apMOHHMYECKHIA aHATH3 CIIOKHBIX KOJICOaHUH.

91. IlpeacraBpneHne rapMOHUYECKUX KOJIeOaHHI B KOMILIEKCHOH hopme.
92. IIpoonbpHBIE U TIONIEPEYHBIE BOJIHBI.

93. Ammutyna, gas3a, CKOpOCTh PacpOCTPaHEHUS BOJTHBL.
94. YpaBHeHUE BOJIHBI U BOJTHOBOE YpaBHEHHUE.

95. ®a3oBasi CKOPOCTh YIPYIUX BOJIH.

96. UnTepdepentus u audpaxiis BOJIH.

97. Crosture BOJHBI.

98. Dddexr Hdomnepa.

4. IIOPSIIOK ITPOBEJEHMSI M KPUTEPUN OLEHNBAHUSI
IMPOMEXYTOYHOU ATTECTAIIUU

4.1. Tlopsinok nmpoBeaeHNsI MPOMEKYTOYHOM aTTeCTAIUN

Bomnpocs! nonduparorcs u3 0a3bl JaHHBIX BOIPOCOB M 3aa4. KonndecTBo 3agaBaeMbIxX
CTYZIEHTY BOIIPOCOB PELIAET JIEKTOP, YATAIOIINNA TAHHBIN KypC.

IIponomxnuTenbHOCTB 3K3aMeHa cocTasisaeT 60-90 MUHYT.

BaxxHo, 4To mociie BBeAEHMsI OTBETAa Ha MOCIEAHMN BOMpOC TecTa U (OpMaIbHOIO
MOJBEICHNA KOMIIBIOTEPHOM IPOrpaMMOIl  pe3yibTaTOB TECTUPOBAHUSA, IPENOJABaTElb
oOcyXXIaeT 1 3aJaeT JOMOJIHUTEIbHbIE BOIPOCHI CTYJIEHTY MO MOBOJY TOTO MJIM UHOTO OTBETA.
[To wrtoram Takoro coOecenoBaHMs MpENOJABaTeNlb OIpPENENsAeT YPOBEHb OCBOCHHUS
MPOBEPSIEMBIX KOMIIETEHIIMN U BBICTABIISIET COOTBETCTBYIOIIYIO OIICHKY.

4.2. Kpurepuu oueHMBAaHHUS NMPOMEKYTOYHOI aTTeCTAIIMU 10 BUAAM
OLICHOYHBIX CPEICTB.

Otian4Ho Xopouro YinosiersopureabHo | HeynosiierBopurebHO
Bricokuii ypoBeHb Cpennuii ypoBEeHb ba3oBbIii ypoBEHD Henocrarounsrit
OCBOCHHUS OCBOCHMS YPOBEHB OCBOCHUS YPOBEHB OCBOCHUS
MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX
KOMITIETCHIU I KOMITETEHIU I KOMITETECHIU I KOMITETEHIU I
OOyuaroruiics OOyuaromuiics OOyuaromuiics 3HakoM | OOydaromuiics He 3HAET
OTJIMNYHO 3HAET XOPOLIO 3HAET C MaTepuaoM, BJIAJCET | OCHOBHBIX MOJOKEHUMN
Marepuall, yMmeeT Marepuall, yMeeT |IOCTATOYHBIM IS BOIIPOCA, HE
aHAJIM3UPOBATh TEKCT  |aHAIM3UPOBATH BBICKa3bIBAHUS OpUEHTHUPYETCS B
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MMHOBPHAYKHN POCCHUHN
DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenHsiii yausepcure» (PI'BOY BO «Uenl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPEACTB M0 AUCLUIIINHE «MeXaHuKa»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 27

IlepBelii 3x3eMILLIP

KOITS Ne

3aJaHuN U
apryMeHTUPOBAHO
U3JI0KUTH CBOU OTBET,
BIIAJICET I0CTATOYHBIM
JUIS BBICKA3bIBaAHUS
TEPMUHOJIOTHEM.
OOyuaromuiics
MPAKTUYECKHU HE
JIOMYCKaeT OMIMOOK.

TEKCT 3aJJaHUN U
apryMEHTHPOBAHO
H3JI0KUTH CBOM
OTBET, BIAJICCT
JOCTATOYHBIM IS
BBICKA3LIBAHUS
TEPMUHOJIOTUEH.
OO6yuaromuiics
JIOTTYCKaeT

TEPMUHOJIOTUEH.
OO6yuaromuiics
JIOITYCKaeT
dakTuyecKue omuoKy,
HE OIlepupyer
MarepuasoM 1o TeMe.

OCHOBHBIX MOHSTHUSX,
U3JIaraeT Marepua ¢
TPYAOM, C TPyOBIMHU
(bakTHYeCKUMU
oIInOKaMH, JIMOO
OTKa3bIBACTCS OT
OTBETOB Ha BOTIPOCHI.

HE3HAYUTEIIbHbIE
OLIINOKH.

4.3. Pe3yabTarbl  NPOMEKYTOUHOM "

chopMHUPOBAHHOCTH KOMIIETEHIIM I

arrecTaluu YPOBHH

YpoBeHb
OCBOEHHS
MIPOBEPSIEMBIX
KOMITIETEHIINH

Pesynbrar
IIPOMEKYTOYHOU
arrecrauuu

XapaKkTepUCTUKHU OTBETA

OtBeuaeT Ha BOTIPOC, BOCIIPOU3BEIS
COOTBETCTBYIOIIME MATEMaTUYCCKUE BBIKIAIKH H
JIOTUYHBIE  PACCYXJCHHS, 3aJada IOJTHOCTHIO
pelieHa, CTYIGHT MpPaBUIbHO O0OOCHOBBIBAET
HpI/IHSITBIG peHIeHI/IfL BO3MO)KHI)I HeCYHIGCTBeHHI)Ie
OIIINOKH.

BBICOKHUU OTJINYHO

CryneHT TBep/O 3HAeT Marepuai, rPaMOTHO U IO
CYIIECTBY M3JIaraeT e€ro, Ho MPH 3TOM JIOITyCKaIOT-
csl HerpyOble omMOKM MpH BbIBOjE (hopMyln U pe-
IICHWU 3aJla4d W OTCYTCTBHE HEKOTOPBIX dJe-
MEHTOB BBIBOJIA.

cpeaHui XOpOLLIO

3HaeT TEPMUHOJIOTHUIO, T.€. OTBEYAET HA BONPOCHI
0a30BOr0 ypOBHS M 3HA€T OCHOBHBIE IOHSTHS,
cooTHouleHUs: (0e3 BbIBOJA), OINpeAeNieHue u
(Gu3u4ecKUil CMBICI BEJIMYMH.

0a30BbIi YAOBJIETBOPUTEIBHO

He moxeTt oTBeTHTHh Ha BONMPOCHI 0a30BOr0 YpOBHS,
HE 3Ha€T OCHOBHBIE MOHATHSA, GOPMYIIHI,
ornpezeneHue U GU3NUIeCKUuil CMbICI BEJTHYHH.

HEI0CTAaTOYHBIH HCYIOBJICTBOPUTCIILHO

Oco0eHHOCTH TIPOBEJICHUH TIPOIICAYPHI OIIEHUBAHUS PE3yJIBTaTOB O0yUEHUS HHBAIHIOB
U JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSi 0003HaueHbl B paboueil mporpamme
JACIUTITUHBI.

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIMH ONpPENENIeTCs CIeAYOINUM 00pa3oM:
1. Beicokuii ypoBeHb c(HOPMUPOBAHHOCTH KOMIIETEHIIUI COOTBETCTBYET OLIEHKE OTIIMYHO:
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Bepcus noxymenra - 1 cTp. 28 IlepBelii 3x3eMILLIP KOITS Ne

npeanonaraetT (GopMHUpPOBaHHWE KOMIIETEHIIMH Ha BBICOKOM YpPOBHE, TOTOBHOCTh K
CaMOCTOSITEIBHOW  TPO(ECCHOHAIBHONW  JIEITEIbHOCTH: CTYICHT CBOOOJIHO BJaJeeT
TEPMUHOJIOTHEH ¥ MOHITHWHBIM alllapaTroM JUCHUIUIHHBI, YTO IMO3BOJISIET (POPMYITHPOBATH
BBIBOJII M Yy4YacTBOBaTh B JUCKYCCHU IO YYEOHBIM BOIIpOCaM JaHHOW JUCIMILIAHBI;
MOJTHOCTHIO C(HOPMUPOBAHO YMEHHE MPUMEHSTH MOMYUYECHHYIO TEOPETHUYECKYIO 0asy s
pelIeHHs] KOHKPETHBIX MPAKTUYECKHUX 3a71a4 U YBEPEHHO BJIaICTh HABBIKOM UX PELICHHUS;

2. Cpenuuit ypoBeHb COOTBETCTBYET OIEHKE XOPOIIIO:
npeanoiaraer (GoOpMHUpPOBAaHUE KOMIETEHIIMH Ha CpPEIHEM YPOBHE: CTYIASHT XOPOIIO
BJIAJICET OCHOBHOW TEPMHUHOJOTHMEH M TIOHSATUMHBIM  aIlaparoM JIUCUUILUIVHBI;
c(hOpMUPOBaHO YMEHHE MPUMEHSTh IMOTYYCHHYI) TEOPETHUECKYI0 0a3y i pelieHus
KOHKPETHBIX IPAKTHYECKHUX 3aJ1a4 M BIIAJCTh HABBIKAMU pelieHus 0a30BbIX 3a]1ad;

3. bazoBblif ypoBEeHb COOTBETCTBYET OIICHKE YIOBIETBOPUTEIHHO:
npeanonaraeT (GopMHUpPOBaHHE KOMIICTCHIIMH HA HAdaJlbHOM YpPOBHE: CTYIEHT BIaJeeT
OCHOBHOM TEPMHUHOJIOTMEH WM TMOHATUHWHBIM alllapaToM JIUCIUIUIMHBI U HEI0CTaTOYHO
BJIAJICET METOAMH pelIeHUs 0a30BbIX 3a/1a4;

4. Hwuskuii ypoBEHb COOTBETCTBYET OIICHKE HEYIOBICTBOPUTEIHHO:
CTYAEHT HE BJIaJIC€T OCHOBHOM TEPMHHOJIOTMEN Y MOHATUMHBIM annaparoM AUCUUILIMHBL,
HE BJIaJICCT HaBbIKAaMU PeIIeHUs 0a30BBIX 3aJ1ad.

© ®I'bOY BO «Uenl V»




24.03.03 bautncTHKAa M THAPOAIPOAMHAMIKA, HANTPABJIEHHOCTH (Mpoduib) «bannucruka n
ruapoaspoanHaMuka», ®OC no nucuuminne «Mexannka», 2025 rog Hadopa, ounas ¢popma

00y4eHust

DoH/1 OLIEHOYHBIX CPEACTB AUCUHMILTUHBI (MOAY 1) 0100PeH U PeKOMEH/I0BaH:

ITpopexTop no yue6Hoil pabote yIBepkAeHO 24.02.25

YdeHbIM coBeTOM (pru3ruecKoro GakyipreTa

ITporokomn 3acemanus Ne 05 ot 06.02.2025

IIpencenarens YdeHoro coBera
¢usndeckoro dakynpTeTa COTJIAaCOBaHO

3acenanuem kadeapsl o0lell U TeopeTH4ecKoii (PU3UKU
[Mpotokon 3acenanust Ne 04 ot 30.01.2025
3aBenyromuit kapeapon COTJIAaCOBaHO

ABTOpBI (COCTaBUTEIH)

A A. CanamaToB

M.A. 3arpebux

A.E. Maiiep

A.E. Maiiep
B.B. [loropenko
A.A. DGenb

CrpykTypa padoueii mporpaMMbl cooTBeTcTBYeT npuka3y pekropa ®I'bOY BO «Heal '¥» ot «13»

anpeis 2021 r. Ne 247-1



