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1. JlBa rpy3a maccaMu M u 2M, HaxoAsIIuecs Ha m 2m

[JIaJKOM TOPM30HTAILHOM CTOJIC, CBSI3aHBI HUTHIO M 4|—\

COGAMHEHBI C TPY30M Maccoil 3M Apyrod HUTHIO,
MEPEKUHYTON Yepe3 HEBECOMBIM OJIOK (CM. pHuC.).
|z

Tpenuem B ocu 06JI0Ka MOKHO MPEHEOPEYb.
1) Haiitu yckopeHue rpy30B.
2) Bo ckonbKO pa3 Cuila HATSKEHUS HUTH MEXITY
rpy3aMd Ha CTOJIE MEHBIIE CHUJIbl HATSHKCHUS
npyroit HuTu?

3m

2. JIa HEOONBIINX TI0 pa3MepaM Opycka HaxOoJATCs Ha TIIAJKON ropu3oHTAIBHON Tutatdopme. bpycku

CBSI3aHbI HUTBHIO W MPUBSA3aHBI APYrod HUTHIO K ocd OO
(cM. puc.). Paccrostaust 6pyckoB ot ocu OO 0TIIM9arOTCs B o' lg’
3 paza. OtHomenue Macc OpyckoB m, /m, =3. Cucrema 7 m. n

L2 . y ] ]
BpauiaeTcsi BOKpYr BepTukaibHOoW ocu OO . Haiitu L1 | |
OTHOIIIEHHE CHJI HATSDKCHHS HUTEH Mexay ockio OO  u
OpycKOM M, U MEXKAY Ipy3aMu.

O f

3. Pamuyc mmanmerst R . Ha kakoii BbICOTE, cumTas OT
MOBEPXHOCTU TUIAHETHI, CKOPOCTh CIIYTHUKA, IBMXKYIIETOCs IO KPyroBoW opburte, Oyaer B 2 pasa
MEHBIIIE TePBOM KOCMUYECKOM CKOPOCTH JJISl ATOM TIaHeThI?

o o 0 o
4. ManeHbKuil mapuk, OpOIIEHHBINA O YTIIOM ¢ =15" K TOPU30HTY ¢ HA4aIbHOM CKOPOCTHIO
V, =10 m/c, ynpyro ynapsieTcs 0 BEpTUKAIBHYIO CT€HY, HaXOJSIIyIOCs Ha paccTostHuH L= 4 M oT MecTta

Opocka. [ITockoCcTh CTEHBI IEPIICHIUKYIISIPHA IIOCKOCTH TPACKTOPHH MIapHKa.
1) Haiinute paccrosinue (10 TOPH30HTAIM) OT MecTa OpOCKa, Ha KOTOPOM IMIAPHK MOIHUMETCS Ha
MaKCUMAJIbHYIO BBICOTY.
2) Ha kakoM paccTOsSHHH OT MecTa OpOCKa IapuK yraaeT Ha TOPU30HTAIBHYIO TIOBEPXHOCTh 3€MITH?
YcKopeHre CBOOOIHOTO TajeHus NpuHATh paBHEIM ¢ =10 wm/c2. M3BecTHO, YTO MpH JOOBIX

yriax o, clipaBeUInBo Sin2a =2Sina-CoS« .

5. Tonkas I' - oOpa3Hast TpyOKa MMOCTOSHHOTO BHYTPEHHETO
CeUeHMsI TIOJIHOCTBIO 3alOJIHEHa pPTYThIO (CM. pHC.).
['opu3oHTamBPHOE KOJIEHO TPYOKH 3aKpPBITO C OJHOTO KOHIIA U

umeet aauHy L =150 cm. BepTukambHOE KOJEHO BBICOTOM l?

H =10 cm otkpsiTo B atMochepy. ATMochepHoe TaBiIeHne —
P, =740 wmm prt. cr. PryTh HauMHAET BHUIMBATHCS, €CIIU t

)

TpyOKy JBUTaThb BJOJIb TOPHU3OHTAJIBHOIO KOJIEHA C
IIOCTOSIHHBIM YCKOPEHUEM, HE MEHBIIMM YEM & .

1) Haiitu naBienwue (B MM PT. CT.) B CepEeIMHE TOPU30HTAIBHOTO KOJICHA TIPU JIBUYKEHUH C YCKOPEHUEM
a,.

2) HaiiT 1iMHY BBUTHBIIETOCS CJIOSI PTYTH IIPH IBU)KEHHH ¢ YCKopeHuem S5a, / 4 .
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1. JIga rpy3a maccamu 3M u 2M, HaXOZSIIKECsS Ha
[J1aJIKOM TOPU30HTAIbHOM CTOJIC, CBSI3aHBI HUTHIO U

Mudp

(3amonHseTCs ceKpeTapéM)

COCIIMHEHBI C TPy30M Maccol M Jpyrod HUTHIO,
MEPEKUHYTON Yepe3 HEeBECOMBIH OJIOK (CM. pHC.).
Tpenuem B ocu 06JI0Ka MOKHO MPEHEOPEYb.
1) Haiitu yckopeHue rpy30B.
2) Bo ckoiabkO pa3 cuia HaTSKEHHMS HUTU MEXKIY
rpy3aMd Ha CTOJ€ MEHbIIE CHUJIbl HATSHKCHUS
npyroit HuTU?

2. JIa HeOONMBIIMX TIO pa3MepaM Opycka HaxOIATCS Ha
TJIaJIKON TOpU30HTaNbHOM Tuiatdopme. bpycku cBsi3aHbI
HUTBIO M MIPUBS3aHbI APYyroit HUTHIO K ocu OO (cM. puc.).
Paccrosinust 6pyckoB ot ocu OO orimyaroTcs B 2 pasa.

OrtHomenne wmacc OpyckoB M, /m, =4. Cucrema

Bpamiaercss BOKpYyr BeprukanbhHoir ocu OO°. Haiitu
OTHOIIIEHHE CHJI HATSDKCHHS HUTeH Mexay ockio OO  u
OpycKOM M, U MEXAy Ipy3aMu.

3m 2m
| | |
Vi -~

]
HE

)

3. Pamuyc mwianersl R . Ha kakoii BeicoTe, cuMTast OT MOBEPXHOCTH IUIAHETHI, CKOPOCTh CITYTHHKA,
JBUKYIIETOCs 0 KpyroBoil opoute, OyneT B 3 pa3a MEHbIIIE IEPBOM KOCMUYECKOW CKOPOCTH AJIs 3TOU

IJIaHETHI?

4. ManeHpkuil mapuk, OpOILIEHHBIH MO YIIOM 0 K TOPU30HTY C HaudalubHOW ckopocThio V=20 m/c,

YIOPYTo yAapsercs O BEPTUKAIbHYIO CTEHY, HaXOsIIytocs Ha paccTossHuM L= 15 M ot mecta Opocka.
[Tocne ynapa miapuk nagaeT Ha TOPH3OHTAIBHYIO ITOBEPXHOCTh 3eMJIM Ha paccrosHuu |y =5 M ot

CcTeHBI. [[10CKOCTh CTEHBI MNEPNCHAUKYIISIPpHA MJIOCKOCTHU TPACKTOPUHU IIapUKa.

1) Haiiaure MOAYJIb CKOPOCTH IIApHKa MPH yIape O 3eMJTIO.

2) HaiiguTe yrou o, moj KOTOPsIM ObUT OPOIIIEH IIaPHK.
YckopeHrne cBOOOIHOTO TaJCHUS MPUHITH PaBHBIM (

yrilax o crpaBeumBo Sin2a =2SiNa-CoS .

5. Tonkas I' - oOpa3Has TpyOKa IMOCTOSIHHOI'O BHYTPEHHETO
CEYCHHS TIOJIHOCTBIO 3alojHEHA PTYThIO (CM. pHcC.).
["opu30HTaIBHOE KOJIEHO TPYOKH 3aKpPBITO C OJJHOrO KOHIIA U
umeer qmuHy L =100 cm. BepTukaibHOe KOJCHO
HEKOTOpO#l  BbICOTHI H  oTkpeiTOo B armocdepy.
AtmocdepHoe nasinenne Py =745 MM pr. cr. Pryts

Ha4YnHACT BBIINUBATHCA, €CIIN TPY6Ky ABUTI'aTb BOOJIb

=10 wm/c?. U3BecTHO, YTO TPH JFOOBIX

|z
2 )

TOPU30HTAJIIBHOT'O KOJICHA C ITOCTOSAHHBIM YCKOPCHHUEM, HC MCHBIIUM YEM ao = 0, 759 .

1) Haittu Beicoty H BeprHKambHOro konena.

2) HaiiTi anvHy BBUTMBIIETOCS CIIOSL PTYTH IIPH ABWKEHHUH € YCKOpeHueM 5a, / 4 .
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1. KameHnb, OponieHHbIN BEPTUKAIBHO BBEPX C MOBEPXHOCTU 3eMJIU ¢ HEKOTOPOM CKOPOCTHIO, yIai Ha
3emuto yepes 2 c¢. Uepe3 kakoe BpeMs ymajeT KaMeHb, OPOIICHHBIN BEPTHUKAIHLHO BBEPX C TOH Ke
CKOpocThio, Ha JIyHe? YckopeHue cBoOo1HOTO NaieHus Ha JIyHe B 6 pa3 MeHbIIe, 4eM Ha 3emiie.

2. bpycku ¢ maccamu m, 2m, 3mM u 4m, coeIuHCHHBIC m
JETKUMHU TPYXUHAMU U HUTBIO (CM. pHUC.), YIEP’KUBAIOTCA l:g’
HETIO/IBIKHO C TIOMOIIBI0 yNOpa Ha TJAJKOW HAKIOHHOM 2m
MOBEPXHOCTH € YIJIOM HAaKJIOHA K TOpu30oHTY o (Sina=1/3). 3m

1) Haiitu cumy HaTsSOKEHUS] HUTH. dm

2) Haiitu yckopeHue (HampaBlIieHHE W MOJYJb) Opycka c
MAaccoi M cpa3zy MocCye NEePEKNUTAaHUS HUTH.

LA
3. HeOompmoit mo pa3mepaM IIapuK Maccod M JABIDKETCS IO OKPYXHOCTH B

TOPU30HTAILHOMN MJIOCKOCTH, HAXO/ICh OT BEPTUKAJIbHON OCH BPAILIEHUs HA PACCTOSHUU
R. Illapuk ynepxuBaeTcsi ABYMs HUTAMH, Yrold Mmexay kotopeimu 90° (cm. puc.). p l
BepxHsisi HUTh COCTaBISIET ¢ OChIO BpaieHust yron « (CoSa =4/5). Cuna HaTsDKeHus
BEpXHEW HUTH B 3 pa3a OoJiblIe, YeM HUKHEH.

1) Haiitu cuny HaTsDKeHHs] BEpXHEH HUTH.

2) HaliTu yrioBy0 CKOpOCTb BpAIlICHHUS.

4. KnauH Maccod M HaxOIUTCS Ha IIEPOXOBATOM
TOPU3OHTAIILHON MOBEPXHOCTH CcTOMa (CM. pHcC.). Uepes
OJIOK, YKpeTJIEHHBIH Ha BEPIIMHE KIIMHA, IEPEKUHYTa
Jérkas HEpaCTs’KMMass HHUTH, CBA3bIBAIOUIasA TIPY3bI,

Maccel KOTOppIX M =2m u m,=3m. Ipy3sl

YIEPKUBAIOT, 3aTEM OTIIyCKaroT. [locae 2Toro rpyssl
JBUKYTCS, @ KJIMH IIOKOWUTCA. llaakas HakJIOHHas
MOBEPXHOCTh KJIMHA 00pa3yeT ¢ TOPU30HTOM yroi « (
sina =0,6).

1) Haiigure ycKopeHHe rpy30B.

2) Haitmute cuny HOpMaJIbHOM peakinu, JCUCTBYIOIIEH Ha KITUH CO CTOPOHBI CTOJA.

5. Tonkast U - oOpa3Hast TpyOka IOCTOSTHHOTO BHYTPEHHETO CEYEHHUS C
rOPU3OHTAJIBLHBIM KOJEHOM JyMHOM L w aBymMs oauHaKkoBeIMH
BEPTUKAJIBHBIMU KOJIEHAMH, OTKPBITBIMH B arMocdepy, 3amoyiHeHa
BOJIOM HE MOJHOCTHIO (CM. puc.). B KaxaoM BepTHKaIbHOM KOJIEHE
ocraercs cioi Bo3ayxa auHoi H . Boxa HauMHaeT BBUIMBATBLCS, €CIIH
TpyOKy JIBUTaTh BIOJb TOPU3OHTAIBHOTO KOJIEHA C ITOCTOSHHBIM Q y

YCKOPEHHMEM, HE MEHBIIINM, YEM HEKOTOpas BEJIMUMHA & . )

1) Haiitu yckopenue @ .
2) Haiitn [UtMHY BBUIMBILETOCS CJI0sl BOJBI IPH ABMKEHUH ¢ ycKopenueM 4a, / 3.
I'opu3oHTanBHOE KOJEHO OCTAETCSI BCETAa 3all0JHEHHBIM BOJIOM.
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1. MakcumanbHasi BbICOTa MOJIbeMa KaMHs1, OPOLIEHHOTO BEPTUKAIILHO BBEPX C HEKOTOPOM CKOPOCTHIO
C MOBEPXHOCTH 3eMJiu, oKazanach 9 M. HailTu MakcuManbHYIO BBICOTY IOJIbeMa KaMHsI, OpOILIEHHOTO
BEPTUKAIBHO BBEPX C TOM ke CKOpocThio Ha JIyHe. YckopeHnue cBoOoaHOrO najeHus Ha Jlyne B 6 pa3
MEHbIIIe, YeM Ha 3emJie.

2. bpycku ¢ maccamu m, 2m, 3m u 4m, coeIuHCHHBIC m
JErKUMHU TPYXUHAMU U HUTBIO (CM. pHUC.), YIEP’KUBAIOTCA l:g’
HETIO/IBKHO C TIOMOLIBIO yNoOpa Ha TJAJKOW HAKIOHHOM 2m
MOBEPXHOCTH € YIJIOM HAaKJIOHA K Topu3oHTy o (Sinax=1/6). 3m

1) Haiitu cuimy HaTsHOKEHUS] HUTH. 4dm

2) Haiitu yckopeHue (HampaBlIieHHE W MOJIYJb) Opycka ¢
Maccoil 2M cpa3sy mociie MepeKuranus HUTH.

3. HeOonpmiolt mo pasmepaM IIapuK Maccod M JABHXKETCS 10 OKPYXHOCTH B
TOPU30HTAIIBHOM IJIOCKOCTH, HAXOSCh OT BEPTUKAJILHOM OCH BPALLEHUS HA PACCTOSTHUU
R . Illapuk ymepskuBaeTcs ABYMs HUTAMH, Yrojl Mexay kotopeimu 90° (cM. puc.). m
HyokHSIST HUTh COCTaBIISICT C OChIO BpameHus yron A (cos S =4/5). Cuna HaTsDKeHHUS
BEpXHEW HUTH B 4 pa3a OoJiblIe, YeM HUKHEH.
1) Haiitu cuny HaTsDKeHHsI BEpXHEH HUTH. p l
2) HaliTu yrioByo CKOpOCTb BpAIlICHHUS.

1]

4. Kima maccoit 2M HaxOAWTCsS Ha MIEPOXOBATOU
TOPU3OHTAIILHON MOBEPXHOCTH CcTOMa (CM. pHc.). Uepes
OJIOK, YKPCIIJIEHHBIM Ha BEPIIUHE KJIMHA, TICPECKUHYTA
Jérkas HEpaCTs’KMMass HHUTHb, CBA3bIBArOUIasA TIpPY3bI,
Macchl KOTOPBIX M, =M u M, =2m. ['py3sl yaepKUBaIOT,

m
34TCM OTITYCKArOT. Ilocne atoro I'py3bl OBHUXYTCH, a ’

KJIIMH IIOKOWTCA. ['naakas HaAKIOHHAs IOBEPXHOCTh
KJIMHA 00pas3yeT ¢ ropu30HTOM yroid & (sina =0,8). =
1) Haiiaure yckopeHHe rpy30B.
2) HaiiauTe cuily HOpMalbHOI peakiuu, ASHCTBYIOIICH Ha KIIMH CO CTOPOHBI CTOJA.

5. Tonkast U - oO6pa3Has TpyOKa MOCTOSIHHOTO BHYTPEHHETO CEUYEHUS C
TOPU30HTAIFHBIM KOJIEHOM M JBYMSI OJMHAKOBBIMH BEPTHUKAIHHBIMH
KOJIEHAaMH, OTKPBITBIMH B aTMOC(epy, 3al0IHEHa BOJJON HE TOJTHOCTHIO
(cm. puc.). B xaxmoMm BepTUKAIHHOM KOJIEHE OCTAeTCs CJIOW BO3TyXa
mmHoi H . Boja HauMHaeT BBUIMBATHLCS, €CIIM TPYOKY JBUIaTh BIOJIb
TOPU30HTAIBHOTO KOJIEHAa C TMOCTOSHHBIM YCKOPEHHEM, HE MEHbBIIUM, q )
yeM a, =g /20. \ J

1) Haiitu 1iirHy TOpU30HTAIBHOTO KOJIEHA.

2) Haiitu 1uyiMHY BBUIMBILIETOCS CJI0sI BOIBI IIPH JABMKEHHH ¢ ycKopeHueM &, = ¢ /16 .

FOpI/I3OHTaHBHOG KOJICHO OCTaETCs BCETrIa 3all0JIHEHHBIM BOJIOM.
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1. Kamenp OpolieH ¢ MOBEPXHOCTH 3eMJM IOA YIJIOM K FOpH30HTY co ckopocTtbio V, =10 m/c. B
BEPXHEH TOYKE TPACKTOPHH CKOPOCTh KaMHs okazaimack V =6 w/c. CompoTuBIIEHHE BO3IyXa HE
yunThIBaTh. IIpuHATE ycKOpeHne cBo6oHOTO magenus g =10 m/c2.

1) HaiiTu BepTUKaIbHYIO COCTABIIAIONIYIO CKOPOCTH KaMHs Mpu OpOCKe.
2) Haiitu Bpemsi mojieta KaMHsl 10 BEpXHEH TOYKU TPACKTOPHH.

2. Ha xakoii BeICOTE, CUMTAsI OT IIOBEPXHOCTH 3eMJTH, yCKOpeHHe CBOOOHOTO naaeHus Ha 19% menbie,
yeM Ha noepxHocTu 3emuin? Paauyc 3emiu paBeH R .

3. ABTOMOOWIb Maccold M MpH JBMKEHUH TIO0 BBHITYKJIOMY MOCTY JaBUT Ha MOCT B BEPXHEU TOUYKE C
cuioit 0,9mg. C kakoii cuiioil OyJneT JaBUTh Ha MOCT B BEpXHEW TOYKE STOT K€ aBTOMOOWIIb MpHU

JBUKEHHUH CO CKOPOCTHIO B 2 pa3a 0omblieit?

TR

4. ToHkasg TpyOka 3amasHa C OJHOIO KOHIA,
3all0JIHEHa  KMJKOCTBIO IUIOTHOCTBIO o U R
3aKperuieHa Ha TOPU30HTaIbHOU miatdopme (CMm.

puc.). OTKpbITOE KOJEHO TPYOKH BEPTUKAIBHO U

3all0JIHEHO  KHMJKOCTbIO 10  BBICOTBI  H . -
[Tnardopma BparaeTcst ¢ yrioBoil CKOPOCTbIO @ H
BOKPYT BEPTHKaJIbHOUN OCH. BepTrukanbHOE KOJIEHO L
HaxoAWTC Ha pacctosHMM R, a KoHen \ D
TOPU30HTAIFHOTO - Ha paccTosHUM (R 0T ocu
BpanieHus. ATMocepHoe nasienue P NP

1) Haiitu naBnenue ®UIKOCTH B MECTE U3rnba TpyoKHu.
2) HaiiTu naBneHue >KUIKOCTH B TOPU3OHTAILHOM KOJIEHE Ha paccTOSSHUU 2R OT OCH BpaleHUs.

5. Knmme wmaccoit 4M HaxoauTCs Ha IIEPOXOBATOMN
TOPU3OHTAIILHON MOBEPXHOCTH CcTOMa (CM. pHcC.). Uepes
OJIOK, YKpeTJIEHHBIA Ha BEPIIMHE KIIMHA, IEPEKUHYTa
Jérkas HEpaCTs’KNMass HHUTH, CBA3bIBAIOLIasA TIPY3bI,

Maccel KOTOpbIX M =3m u m,=m. Ipy3sl

—
@l

m.
YACPIKUBAKOT, 3aTCM OTITYCKAIOT. Ilocne sroro T'pPYy3bl

ABWIXXYTCA, a KJIWH IIOKOHTCH. FHaI[KaSI HaKJIOHHAas
MOBEPXHOCTh KIIMHA 00pa3yeT ¢ FTOPU30HTOM yroJl o =
(sinax=0,8).

1) Haiinure yckopeHue rpy30B.

2) Haitmute cuny TpeHus, ISHCTBYIOIIYIO HA KIIMH CO CTOPOHBI CTOJA.
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1. Kamenp OpolieH ¢ MOBEPXHOCTH 3eMJM IOA YIJIOM K FOpH30HTY co ckopocTtbio V, =10 m/c. B
BEPXHEH TOYKE TPAaeKTOPHH CKOPOCTh KaMHs okazaimach V =8 wm/c. CompoTHBIIEHHE BO31yXa HE
yunThIBaTh. IIpuHATE ycKOpeHne cBo6oHOTO magenus g =10 m/c2.

1) HaiiTu BepTHKaIbHYIO COCTABIISIOILYI0 CKOPOCTH KaMHs IIpU OpOCKe.
2) HaliTu MakCUMaJIbHYIO BBICOTY ITOIbEMA KaMHS.

2. Ha xakoii BeICOTE, CUHMTAsI OT IIOBEPXHOCTH 3€MJTH, YCKOPEHHE CBOOOTHOTO NajieHus Ha 36% MeHbIIe,
yeM Ha noepxHocTu 3emuin? Paauyc 3emiu paBeH R .

3. ABTOMOOWIb Maccold M MpH JBMKEHUH TIO0 BBHITYKJIOMY MOCTY JaBUT Ha MOCT B BEPXHEU TOUYKE C
cuioit 0,8mg. C kakoii cuiioil OyJneT JaBUTh Ha MOCT B BEpXHEH TOYKE STOT K€ aBTOMOOWIIb MpHU

JBUKEHHUH CO CKOPOCTBHIO B 2 pa3a MEHbIICH?

7R

4. ToHkasg TpyOka 3amasHa C OJHOIO KOHIa,

3all0JJHEHA O KUAKOCTBIO IJIOTHOCTBIO p MU R
3aKperuieHa Ha TOPU30HTaIbHOU miatdopme (cMm.

puc.). OTKpbITOE KOJIEHO TPYOKH BEPTHKAIBHO U

3all0JIHEHO  KMJKOCTBIO  JI0  BBICOTBI  H . -
[Tnardopma Bpariaercst ¢ yrioBoil CKOPOCTbIO @ H
BOKPYT BEPTHKaJIbHOUN OCH. BepTrukanbHOE KOJIEHO L
HaxoAWTC Ha pacctosHMM R, a KoHen k )
TOPU30HTAIFHOTO - Ha paccTosHUM (R 0T ocu
BpanieHus. ATMocepHoe nasienue P <

1) Haiitu naBnenue ®UIKOCTH B MECTE U3rnba TpyoKHu.
2) HaiiTu naBjieHUE )KUIKOCTH B TOPU3OHTAIBEHOM KOJICHE Ha PacCTossHUU 3R 0T ocu BpaleHus.

5. Knur maccoit 2m HaxomuTcs Ha IIEPOXOBATOM
TOPU30HTAJILHON MOBEPXHOCTH cToja (CM. puc.). Yepes
OJIOK, YKPETJIEHHBI Ha BEpIIMHE KJIMHA, TIEPEKUHYTA
N€rkas HepacTsHDKUMasi HUTb, CBSA3BIBAIONIAs TPY3BI,
Maccel KOTOpPBIX M, =3m u m,=2m. Ipy3s

yIEpXKHUBAIOT, 3aTeM OTmyckatT. [Tocie 3Toro rpyssl
JBWDKYTCS, a KIUH TIOKOWTCS. [Jajkas HaKJIOHHAs
MOBEPXHOCTh KJIMHA O00pa3yeT ¢ TOPU30HTOM YTroi
a (sina=0,6).

1) Haiiaure yckopeHHE rpy30B.

2) Haiigute cuty TpeHusi, ISHCTBYIOIYIO Ha KJIMH CO CTOPOHBI CTOJIA.
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2) llapuk kocHercs 3emu Ha paccrosiHun | = L —1, rie lo — paccrosiaue ot cTenku, Ha KOTOpOe

=2,5M.

OTJIETEJI IapHK IIOCJIe YIIPYroro yuapa co crenkoil. |, = L, — L, rae rue Lo — paccrosnue Ha

V¢ sin 2a
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4 5 5pR 5 5

Paoz
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_9
ma=mg-T a_6
L (Bm+2mla=T 7 _ 5
m+:2mja = T=—mg
2) T, - cu1a HaTSKEHUST HUTH MEXAY rpy3amu 3m u 2m
3ma=T, T1=m r.s
2 T, 3
TZ m2 r-2
== +1
2 m,o’r, =T, =T, T, mn T_2:3
mo’r, =T, T,
3. V, = GM V= GM h=r—-R
R r
2 2 2
iy _r roRl herl[ 2] - h=8R
\Y R \Y \Y
4. 1) 20 m/c.
2 si I,+L) 10(5+15
21 =l —L=oSN2 oy 9 th) _10(5+15) o s

V2 207
5. I[J'IH MPOU3BOJIBHOI'O TOPU30HTAJIBHOI'O YUaCTKa Maccoii Am
Ama = F (x)—F (x+Ax)
pPSAxa =S i—PAx = AP = paAx
X

[Tycts X=0 B u3rube, Toraa, P(X) =P —pax,rne P, = pg(H
P(x)=pg(H~+H,)-pax

1) Tpua>a, P(L)=0
0=pg(H+H)—paL
H+H, =2k

g

2)

al

g
H =0,75L-H,
H =0,75-1000 — 745
H =5mm

H

0

+H, )I[aBJ'IeHI/Ie B U3rude

5
0= Pu —,OZaOI
P, :pg(%l_—Ho"' Hoj:paol—

Ozp%L—%p%l



Kpurtepun ouenuBanus. 2016 r.
buaersr 09-01, 09-02

3agaua 1. (10 oukoB)

1) IIpaBuibHO 3amucaHbl BCE HEOOXOUMBIC YPABHEHUS ............. 3 ouka
OTBET HA TEPBBIM BOIIPOC ..vvvvvvvrerrernrnrrnennensranessamaneensrnesens 2 ouKa
2) IIpaBrIIBHO 3amMCaHbl BCE HEOOXOIUMBIE YPABHEHUA . ............ 3 ouka
OTBET HA BTOPOM BOTIPOC .. uuuueeeeeeaeeeareeeaeeaeaeeaannenennnreeens 2 ouka

3agaya 2. (10 0ukoB)
[IpaBunbHO 3aMKCaHbl BCE HEOOXOAUMBIEC YPABHEHHUS ................. 4 ouka
(@ 313 U UPPRRRR P . 6 OUKOB

3aga4a 3. (10 ouxkoB)
[IpaBuabHO 3aMKCaHbl BCE HEOOXOAUMBIC YPABHEHHUS ................. 4 ouka

(@ 5y 2 1< AT . 6 OUKOB

3ana4ya 4. (10 oukoB)

1) ITpaBunbHO 3amycaHbl BCE HEOOXOAMMBIC YPABHEHUS ............. 2 o4ka
OTBET HA HEPBBIM BOIIPOC ..eeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnne e s s . 3 ouka
2) IIpaBrIIbHO 3amMCaHbl BCE HEOOXOIUMBIC YPABHEHHUS . ............ 2 ouKka
OTBET HA BTOPOM BOTIPOC . .uueeeeeeaeeeeeaaaaaeaaaeeaaaeaaaaaeaaaanns 3 ouka

3apa4va 5. (10 oukoB)
EcTh moHMMaHUe, 4TO HAYMHAET BhUIMBaThCS Ipu P=0 y mpaBoro Topua

1 0400 39 SRR 1 ouko
1) IlpaBriIbHO 3amMCcaHbl BCE HEOOXOIUMBIC YPABHEHHUS . ............ 2 ouKka

OTBET HA HEPBBIM BOIIPOC ...ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeennnnnne e ess . 3 ouka
2) ITpaBWIbHO 3amMCaHbl BCE HEOOXOIUMBIE YPABHEHUA . ............ 2 ouka

OTBET HA BTOPOM BOTIPOC . .uuueeeeeeeeeeeeeaeaeeeeeaaannaeaaeeaenenns 2 ouka
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2
TRV S L R A LTI PR
2 g g, g, t, g, ' g,
2. 1) nyst rpy3oB 2m, 3m, 4m B MpOEKIIMK HAa OCh, HAIIPABII.
BIOJIb HAKJ. INIOCKOCTH. 0=T - (2m +3m+ 4m)g -Sin o
T =9mg-sin ¢ =3mg T=3mg

1) nnsrpysza m no nepexur. wutn: 0=T +mg-sina - F

ITocne MCPCIKUTaHUA

ma=-F, +mg-sina ma=-T a=-39, BBepx
3. Ipoexmus Ha BepT. ock: 0=T, -cosa—T, -sina—mg T, =3T, cosa =
Ty . . 3 4 T 5 5
Tg-cosa——-sina=mg; sina==;T,——-2=mg Ty=-m T, ==
B o 3 a g 5 85 & g ls 3 g HTY
. 2 . 5 3 514
[Ipoekuust Ha TOPHU3. OCH: Mo°R =T, -sina+T, -cosa =—mg -—+§-gmg
ma)ZR:mg-E wz,/Eg
9 9R
m,a=m,g-T —m, -Si
4. 1] 29 _ :>a=gm2 m-sina 9
ma=T-mg-sina m, +m, 25

48
T =m2(g—a)=£mg

2)N =mg +T(L+sin )+ 2mg-cos’ a
48 16 32 669 44
N=mg|ll+ —-—+—|=—mg=5——mg
25 10 25 125 125
5. Jlyist ropus.yyacTka
1)
ma, =F, -F,
pL-Sa, = (Po +ngo)'S _(Po +pg(H0 _ZH))'S
pla, =P, + pgH, - P, — pg(H, —2H)
pLa, = pgH, — pgH, + 2 pgH
2H
om0
2)

4

pLgaOS :(Po "’ngo)'S _(Po "’Pg(Ho _I))'S
4

pl—gao =P, +pgH, — P, — pg(H, - 1)

4
,O|-§ao = pgH, — pgH, + ool

| 24 _4L 9, ,_ 8,

g3 3g L 3
lo =(Hy —2H)—(H, —1)=Hy —2H —H, +1 =1-2H
I =2H

3

o1l &

3
Q
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2 2 2 2
1. V=V,-gt tw:\i; y:VOt—i hw:VO.tM—%:V—O hwzv—0
-9 2 “ T2 29 o 20,
2
‘M:V_O &:i’ h,m:h.,1,13'&:9'6:54m
' 2 g J h.'WB g J g J
2. Jlnsg rpy3zoB 2m, 3m, 4m B MpOEKIIMK HA OCh, HAIIPABJI. BJIOJIb HAKJI.IUIOCKOCTH
1) 0=T—(2m+3m+4m)g-sin a T:9mgsina=gmg T:gmg
2) Hns rpysa maccoit 2m no nepexur.nuta: F o +2mgsinag —T =0
[ocne nepexuranns 2ma=F,  +2mgsina  2ma=T a=§g,Bmm
3. Ilpoekmus Ha BEpT. OCh
. T, 4 3
0=T; -sin T, -cos B —mg — =4 CoOsf=— sin f=—
T, 5 5
3 T, 4 5 5
T, ——2.—=mg = T,=—-m T, =-m
eB'5 45 g B =5 g H=g g
. 5 4 54 3 19
Ipoe aropus. ock: Mw’R=T,-cosB+T,-sinf=—mg-—+—-—mg-—=—gm
POEKIHUs Ha TOPU3. OCh B B+T, ﬁ2958595 89
_ 199
8 R
m,a=m,g—-T —m, -Si
4. 1) ° 29 . oa=gl-M-Sa Sln0{:0,4g:gg;T:m2(g—a):§mg
ma=T-mg-sina m, +m, 5 5

2)N =2mg +T(L+sin a)+mg-cos® & = 2mg + T (L+sin o)+ mg(l—sin 2 a)

6 18 64 226\ 113

N=mg|2+—-—+1-——|=mg| — |=—mMm
510 100 50 25

5 1)

ma, =F, - F,

pL-Sa, = (P, +pgH,)-S—(P, + pg (H,—2H))-S

PLao:Po+ngo_Po_pg(Ho_2H)

pLa, = pgH, - pgH, +2pgH

L=H2—g=4OH

8

2)
- &L 5,

g 16 2

IBZ(HO_ZH)_(HO_I)=I—2H IB:—H—ZHZ%H



Kpurtepuu ouenuBanus. 2016 r.
buaersr 09-03, 09-04

3agaya 1. (10 oukoB)
[IpaBUIBbHO 3aMKMCaHbl BCE HEOOXOMUMBIC VP «.vvvveennnaennnn... 4 ouka
@)y 2 1< U . 6 OUKOB

3agaya 2. (10 0ukoB)

1) OTBET Ha TEPBBINA BOIIPOC ..vvvveeeeeeeaineeeeeanieeareaannnnnnns 3 ouka
2) EcTh mOHMMaHME, YTO CUjIa YIPYTOCTH HE YCIIEBAET U3M-CA .... 2 OUKa
HalaeHA CUIIA YIIPYTOCTH .vevevtteiaeeeeeeeeeeennnnnnaaaaeeeeans 2 ouKa
OTBET HA BTOPOM BOTIPOC .. uuuneeeeeaeeeeereaeaeeaaaaaaaaaaeennnnns 3 ouka

3apa4a 3. (10 oukoB)
1) OTBET HA HMEPBBIM BOIIPOC ..vvureeenreeenteeeneeeieneaneneenneeanns 4 ouka
2) OTBET HA BTOPOM BOIIPOC . .ueeeeeeeeeeeeeeeiiieeareeeaaeaaaeaaennn, 6 OYKOB

3ana4ya 4. (10 oukoB)

1) IIpaBrIbHO 3amTMCaHBI BCE HEOOXOIUMBIC YP-5 +ovnnvveeannnnns 2 ouka
OTBET HA HEPBBIM BOIIPOC ...eeeeeeeeeeeeeeeeeeeieieeeeeeeeeeeaeaaaeeaeaaeeaanens, . 2 ouka
2) IIpaBrIIbHO 3amMCaHBI BCE HEOOXOIUMBIC YP-5 «ovnvineaennnnnses 2 ouka
OTBET HA BTOPOM BOTIPOC ..evvvverrrrrrrrererererereeereereeseeeeseesseseseeeennnns . 4 ouka

3agaya 5. (10 oukoB)

1) IIpaBriIbHO 3amMCaHBI BCE HEOOXOIUMBIC YP-5 +ovennnvenannnnnss 2 ouka
OTBET HA TIEPBBIN BOTIPOC ..ceeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaanaaenenss . 3 ouka
2) [TpaBWJIBHO 3aMTMCAHBI BCE HEOOXOUMBIC YP5 +''vnevveaennnnnnes 2 ouKa

OTBET HA BTOPOM BOIIPOC ..cevvverrererirrreeeeeeeeeeeeeeeeeeeeeeaeaeaaaaaaeeeeenns . 3 ouka
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V =V, -cosa cosoz:£:§:>sinoz:ﬂ
10 5

. 4
— . — p— o v/ /)
1).V, =V, -sina =10 5_84

2)t:v0'sma:0,8c

M ) M ) g (R+h)
G- -G ~0,81 L.
g R? 9 (R+hY 9 9 o’ R?
h=R/%—R=R( %—1J=R(E—j h-1gr

g g 9 9

mv? mv? ; 4mv?

=mg—-N; N =mg— N* =mg-
R g g R 9 R

N/ = 4( _Bngj = 4(0,9mg - 0,75mg) =0,6mg
. 1) R =R +pgH

2)(P,—R)S :SpR-a)z-gR

P, = Pl+§pa)2R2 =P, + pgH +gpa)2R2

1) a_gmz—ml-sinoz_gm—?;m~0,8__ﬂg__l
' m, +m, 4m 40 20
27
T=m,(g-a) T=%mg

2)F,, =3mgcosasina —T cosa =Emg
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8 4 . 3
Cosa=-—=—=>sina=—
10 5 5

V =V, -cosa
1)
i 3
VB=VO-5|na=1O-g=6J%
2)
h :Voz.sinza:gM
29 5
g’ =0,64g
th[ /%—1}&{9—1):&2
g 8
mv? mv? , mv?
=mg—-N N =mg - N =mg -
R J g R g 4R

1 _1 _19
N’ = 4(3mg+N)_ 4(3mg+0,8mg)_ oM

1)Pl =P, + pgH
2)(P,—R)S=Sp2R-0’-2R
P, =P +4pw’R* =P, + pgH +4pw’R’

1)
__m,-msina _ 2m-3m-0,6 1

7 m+m, 5m 25

N =2mg+T(L+sin &)+ 3mg - cos®

T=m,y(g-a) T:Zm(%jg T:@mg

2) F,,=Tcosa—-3mgcosasina :%mg



Kpurtepuu ouenuBanus. 2016 r.
buaersr 09-05, 09-06

3agaya 1. (10 oukoB)

1) AHAIMTHYECKUI OTBET Ha TIEPBBINA BOIIPOC ...vvvveeeeerrnnennnnnsn 3 ouka
YHCICHHBIN OTBET HA TIEPBBIMA BOTIPOC .. .veevneeevreennneaeeeeannnns 2 o4ka
2) AHATUTUYECKUI OTBET Ha BTOPOM BOIPOC ....unneeeeveernannnnnn .. 3 ouka
YUKMCIEHHBIA OTBET HA BTOPOM BOTIPOC ..''eeeeeeerieeenaeeennnnsn. 2 o4ka

3agava 2. (10 0ukoB)
[IpaBUILHO 3alTKMCAHBI BCE HEOOXOTUMBIC VP ..uvvvvverearirnnnnnnn. 4 ouka
OTBET ceiiiiiieeeeieiiiitetee e e e e ettt ee e e e e e e e s eeabareeeeaeeeeeeessnsssnnnnen s . 6 OUKOB

3agaya 3. (10 oukoB)
[IpaBUIILHO 3aIIMCAHBI BCE HEOOXOIUMBIC VP .vvvvverrearirennnnnn. 4 ouka
@)y 2 1< TR TR . 6 OUKOB

3aga4ya 4. (10 ouxkoB)

1) OTBET Ha HEPBBIM BOIPOC ...ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens . 2 ouka
Ecth 0600cHOBaHME OTBETA HA 1-11 BOIIPOC ....ovveeeieinnnnnnen, 1 ouko
2) ITpaBWJIBHO 3aITMCAHBI BCE HEOOXOUMBIE YP-5 .o'nnevvvannnnnnss 3 ouka
OTBET HA BTOPOM BOIIPOC ..cevvvrrrrrrerrerreeeereeeeeeeseseeeeeeeeeeeaaeseeennn s . 4 ouka

3aga4da 5. (10 oukoB)

1) IIpaBrJIbHO 3aITUCAHBI BCE HEOOXOUMBIE YP=5 +ovvneneeannnnns 2 ouka
OTBET HA TIEPBBIN BOTIPOC ..eeeeeieeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeaaaeaaaaannenss . 2 ouka
2) IIpaBrIIbHO 3amMCAHBI BCE HEOOXOIUMBIC YP-5 .ovnvvvneeennnnsss 2 ouka

OTBET HA BTOPOM BOTIPOC ..evvvvrrrrrrrrrererererereeereereeeeeeeesseeeseseeeennnns . 4 ouka



Omumnmuana «®Pu3zrex-2016». MOTU. 21.02.2016

YBaxkaemble mnpenogaBarenu! B mensxX yMEHBIICHHUS  BIWSHUS
WHIUBUAYaJIbHBIX OCOOCHHOCTEH M BKYCOBBIX IIPEANOYTECHHH Ha
pe3yJibTaThl  OJNUMIMAALI TpocuM Bac 1npu  mnpoBepke  padot
MPUJIEPKUBATHCS JTAHHBIX PEKOMEHIAIIHM.

[IpoBepArOTCS TOJTBKO YACTOBUKH.

Hmwxke mnpuBeneHa «pa3z0asioBKay IS «OMUIIMATIBHBIX) PEIICHUM.
Pemienusi MKOJbHUKOB HE 00si3aHBI COBHAJATh C «O(MUIIMATBHBIMU» U
YKJIQJBIBATBCSL B 3Ty «pa30aioBKy». OHa SIBIAETCA JIUIIL OPUESHTUPOM
IIPY MPOBEPKE.

3a m000€ pelIeHue, B KOTOPOM MOJYYE€H U 0O00CHO6aH TPABUIIbHBIN
OTBET, HEOOXOIMMO /1aBaTh MOJHOE KOJIUYECTBO OYKOB.

3a pelieHue, B KOTOPOM HET HHUYETrO IMPAaBUIIBHOTO, CIEIYET CTABUTh
HOJIb, A€ €CJIM YEJIOBEK «MHOI'0 padoTai.

VYkazaHHbIEe B «pa30ajyIOBKE» OYKHM JAOTCS TOJBKO 32 MOJHOCTHIO
IPAaBUJIBHO BBINIOJHEHHBIA MYHKT. B Ciyyae HEMOJHOTO WM HE BO BCEM
MPAaBUJIBHOTO PELICHUS MPOBEPSAIOIIMNA MOXKET MOCTABUTh YaCTh OYKOB B
3aBUCUMOCTH OT «TSI)KECTU COJICSTHHOTOY.

Ecnu aOutypueHT BBEN HOBOe 0003HaueHHE (3a MCKIIOUYEHHUEM
OOLIENPUHATBHIX), TO OH JOJKEH HalucaTh, YTO OHO O3HAYaer.
[IpoBepsromuii He 00513aH 10 IyMbIBATh 32 A0UTYPHUECHTA.

UuciieHHBI OTBET CUYUTACTCA MNPABWIBHBIM, €CJIM NPU NPABWIHBHOM
AHAJIMTUYECKOM BBIPAXKEHUU OH OTJIIMYAETCS OT O(PUIUAIIBHOTO HE Oosee
yeM Ha 10%.

B npoBepeHHo# padoTe 00513aTEJILHO TOJIKHBI OCTATHCH «CJeAbI»
MPOBEPKH, TTO3BOJIAIONIME O€3 MTOMOIIM MPOBEPSIONIETO MOHATh, CKOJIBKO
OYKOB M 3a YTO HMMEHHO mnoayuwa (moTepsui) pemraromuii. Ha camoit
paboTe OKOJIO HOMEpa KaxkJoh o(OpMIECHHON 3ajadyu MPOBEPSIONIUI
CTAaBUT CyMMAapHbIE OYKHM 3a 3Ty 3a/lauy KpacHOM py4yKOd U OOBOAUT
KPY>KKOM.

[TomHOCTRIO pemIEHHBIM BapuaHT «CTOUT» 50 oukoB. MUHHUMAIBLHBIN
KBaHT — 1 ouko. [IpoBepsironiuii mpocTaBseT Ha ABOMHOM JINCTE paOOTHI
KOJIMYECTBO OYKOB 3a KXY 3a7ady, CyYMMapHOE€ KOJMYECTBO OYKOB H
CTaBUT CBOIO ITOIIHC.




