Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

duzuka 8 Kiaacc.

1. bops u CBera GerarT 1Mo CTaAMOHY C MOCTOSTHHBIMHU CKOpocTsiMu, bops B 4/3 pasa
osicTpee CBeThl. CTapTys OTHOBPEMEHHO U3 IIEHTPA CTAANOHA, OHU OETyT 7 CEKyH/I TIO]T
OPSIMBIM YTJIOM APYT K APYTY, a 3aT€M, NOBEPHYBIIUCH, OETYT HABCTpEUy APYT APYTY.
Yepes kakoe BpeMs MOCIIe MOBOPOTA OHU BCTPETSTCS?

Pemienune. B

I[lyctb vy U ©vc—ckopoctu bopu wu  Caerthl,
COOTBETCTBEHHO. O003HAUYUM ILIEHTP CTaJMOHA TOYKOMN
A. Yepes to = 7 ¢ Gera BO B3aHMHO IEPHCHAUKYIAPHBIX Ugty <

HanpasieHusix bops u Ceera ynanarcs Ha pacCTOSHUS Ub

vpto 1 vclp OT Touku A m okaxyrcsa B Toukax B u C, c
H

COOTBETCTBEHHO. TpeyroibHUK ABC — . A 5

MPSAMOYTOJIBHBIN (CM. pUCYHOK). Pacctosane BC mexnay . e ,

HUMU MOXKHO OmpenenuTh o Teopeme [Tudaropa: v::go

BC=VAB® + AC” = (0,8, ) +(vct, )’ 1) @36
Hckomoe Bpems, 4epe3 KOTOPOE OHU BCTPETATCS, PABHO

BC
t=———. 36.)
Uy + Ve
[ToncraBus ctoga BC u3 (1), BerHeCs 00Ul MHOKUTEND ty U3-T10 KOPHS, U COKPAaTUB
YUCJIMTEIb U 3HAMEHATEIIb [TOJIYYEHHOTO BBIPAKEHUS HA Uc, MOTYYUM:

t_,/1+(vB/vC)2 L

- 1+v, /v,

(26.)

IloacraBuB crofia YMCICHHBIC 3HAUCHHS, HAUEM

oreer: 1 =5(C). 26.)



2. B TOHKOCTEHHYIO KacCTPIOJIIO, MJIABAIOIIYIO B KUIKOCTH TIOTHOCTH Vv gl
po, HAJIMJIM JIPYTOW >KUAKOCTH IUIOTHOCTH p U 00béMa V. YpoBeHb \ \

KUJKOCTEW BHYTPU M CHApYXKM KacTproiau coBnain. HanWtu maccy

KACTPIOJIH.
Pemenue.
B paBHOBECUU cHila TSAXKECTH, NEUCTBYIONIAS HA KACTPIOMIO C )KUAKOCTHIO, pABHA CUJIE
Apxumena:

(m+pV)g=pNg. (8 6.)
Bripas3uB oTCrO1a HCKOMYIO MACCy, HAMIEM

orBer: M= (p0 — p)V : (26.)



3. llIkonpbHUKY 3aXOTENOCh Y3HAaTh, W3 KAaKOro MaTepuaja clejaH CTapUHHBIN
WUTPYLICYHBIN COJAATHK, OJAPEHHBIA €My AeAYIIKOU. I 3TOr0 OH pemmiI U3MEPUTh
€ro INIOTHOCTh. Ha BoZly B IIPsAAMOYTOJIBHOM MPO3PAYHOM IUIACTUKOBOM KOHTEHHEPE OH
OITYCTHUJI UTPYLICUHYIO JIOJ0YKY, U MaPKEPOM OTMETUJI YPOBEHb BOJBL. 3aTEM ITOCAANII
COJIIATHKA B JIOJJOYKY M 3aMETHJI, YTO YPOBEHb BOABI MOMHsUICS Ha Ny =29 MM BbIlIe
meTku. [locie yero, He yOupast 10JJOUKH U3 KOHTEIHEpPa, OH OpPOCHJI COJIIATHKA B BOAY.
IIpu 5TOM CconAaTUK OKa3aJICs MOJHOCTBIO IOTPYKEHHBIM B BOJlY, & YPOBEHb BOJIbI CTaJl
Ha h; =4 MM Bbimie Metkn. HalTu TUTIOTHOCTH MaTepuaia, W3 KOTOPOTO CreNaH
congartuk. ImotHOCTL BOABI po = 1000 /M3,

Pemenmne:

Korna conpaTik oka3pIiBacTCs B JIOJKE, AaBJICHHUE HA JHO yBEJIMYUBaeTCs Ha MQ/S, rue
m — Macca cojijgatuka, S— miomans gHa. C apyrod CTOPOHBI, 3TO YBEIUYCHHE
JaBJIeHUs paBHO pghi, Tak KaK BhI3BAHO YBEIMYCHUEM YPOBHS BObI B cocyae. OTKyaa

h; = m/peS. (1) (46.)

Korna commatuk neXuT Ha THE, OH BBITECHAET 00BbEM BOIBI, paBHBIM M/p. [Ipu sTOM
YPOBEHB BOJIbI IOJHUMAETCS Ha BBICOTY

h, = m/pS. 2)  (26)

Pasnenus (2) Ha (1),  BEIpa3uB UCKOMYIO HCKOMYIO TUIOTHOCTb, HAWIEM
p=—p,- (26.)
IToacTaBuB croj1a 3Ha4YEHUS, HAUAEM

OTBeT: p = hip0 = 7250 (KF/M3) : (26.)
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4. K onzHOMy IuUledyy pa3HOIUIEYMX pPBIYAKHBIX BECOB
ITOJIBECHUJIN TEJIO HEU3BECTHOM INIOTHOCTH p. K Apyromy meqy
Ha PAcCTOSHHUH |1 IOJBECHIIN TPY3UK U CHCTEMa OKa3aiach B

PaBHOBCCHH. 3aTeM TeNO MOJIHOCTHIO IMOTPY3UIIN B KUAKOCTDH |
IINIOTHOCTHU pPo, 4 T'PY3UK MNEPCBCCHUIIM TaK, YTO TCIECPb OH <>

okazajcs Ha pacctosuud l,. Ilpu 3TOM cucTtema cHOBa Q,
OoKazajach B paBHOBecHM. Hantu minotHocTh Tena p. Ilmeun .
BECOB CUATATh HEBECOMBIMU. PO

Penienue:

K neBomy muieuy BecoB MpHIIOKEH Bec Tena, paBHbIN pV(Q, rae V — o0bEM Tena, a K
IpaBOMy — Bec Ipy3uka Mg, rae M — macca Ipy3uka. Y cjIoBHE PaBHOBECHs BECOB
3aIMuIlIeM B BUE:

pVg-l=mg-I, (1) (46.)
rine | — nomHa neBoro mnJeya BECOB.

[Tocne morpykeHusi Tejla B KHAKOCTb, €r0 BEC YMEHbINAeTCs Ha poVJ. YcioBue
PaBHOBECHS B 3TOM CJIy4ae 3alUIIETCS B BUAE:

(PVg —pVg)-1=mg-I,. (2) (46.)

Paznenus (2) Ha (1) u BeIpa3uB UCKOMYIO TJIOTHOCThH TeJa, HAMIEM

OTBET: p = _Po__ (20.)



Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

dusuka 9 kiaacc.

1. PaBaoGenpennsiii TpeyronsHUK ABC, y koroporo croponsi AB u BC paBHbl, cnenan u3
OJTHOPOJHOM MpoBOJIOKU. Eciii M3MepuTh CONpoTUBIIEHHE MeX 1y ToukaMu A 1 B, To oHO oKkaxkeTcs B
k pa3 Gosbllle, YeM CONMPOTHUBIICHUE, H3MEpeHHOe MKy Toukamu A u C. Haiitu, Bo ckoibko pa3s
otnuuatotcs niuHbel ctopon AB u AC.

Pemenue.
ComnpoTuBjIeHHE OJHOPOIHOM MPOBOJIOKH MPOMTOPIHOHAIBHO €€ aauHe |

|
R=p— .
pS, (26.)

rJie p — yACIbHOE COMPOTHBICHHE MaTepualia IPOBOJIOKH, S — Iutomaap e cedenus. [lycts anuHa
cropon AB u BC lag=Isc=a, a mmnua croponst AC lac=b. O6o3nauum conpoTuBieHus,
COOTBETCTBYIONUINE JUTMHAM CTOPOH, Yepe3

R,=pa/S (1)

R, =pb/S. (2)

Torma comporuBieHue Mexay ToukaMu A u B cocTouT M3 mNapauieabHO COEIUHEHHBIX
cornporusneHnid Rau R, + R, :
Ra(Ra+Rb)

Re=———. 3 2 0.
T © 26)

ComnporuBierne Mexxy ToukaMu A 1 C COCTOUT U3 MapauIeIbHO COSTMHEHHBIX COMTPOTUBIICHHH Ry 1
2R;:

— Rb .2Ra

LR @ 28,

[To ycnoBuro U3BECTHO, YTO

R

Tas g

RAC

[Toacrasnss crona Rag u3 (3) u Rac u3 (4), mpeaBapuTeIbHO TTOICTaBUB B ATH BhIpakeHUs Ra u3 (1) u
Rp u3 (2), momyunm

(a+b)
ek (26.)

Bripasus orcioga nckomoe otHomienue a/b, momyaum

OTBET: %=2k—l. (26.)



2. [Tycrorensbrit TOHKOCTEHHBIN IATUHID KaTUTCA oe3

309

o _2 1

TMPOCKA/Tb3BIBAHHS 110 TOPHU3OHTATBHOM TIOCKOCTH CO CKOpocThio v. Y~ 7 A v
FOpI/IBOHTa.HBHO JCTAIIAA IyJIsl IOomaAacT B MAJICHBKOC OTBCPCTHUC, 0

MpoJIeJIaHHOE B IUIMHApPE B Touke A. Pagnyc nunuuapa, mpoBeaéHHbIN

yepe3 Touky A, obopasyet yroa 30° ¢ BepTukanblo. [Ipy MaTbHEUINEM e
JBUKEHUH IyJIA BbUIETAET Yepe3 TO JK€ OTBEPCTUE, IPU STOM LIMIUHAP HE YCIEBaeT CAeIaTh MOTHBIN
ob6opot. Haiit ckopocth mymu. CHIIbI TSOKECTH HET.

Pemrenne.

[Iepeiiném ¢ cucrteMy OTCU€Ta, CBA3AHHYIO C OCBKO LMIMHIpA. B 3TOM cucreme OTCU€Tra LHJIMHAP
BpalIaeTcs ¢ NOCTOSIHHOU YIJI0BOW CKOPOCTHIO, a, CIIEA0BATENbHO, TOUKA A JIBHXKETCS IO OKPY>KHOCTH
CO CKOPOCTBIO 7. (10.)

[Tynst BBUIIETUT Yepe3 TO K€ OTBEPCTHUE, €CIHM TOUKa A OIATh OKa)KeTcsl Ha To ke BbicoTe. Korna 3to
MPOU30UIET, YTOJI MKy PaJMyCOM LUIMHIPA, MPOBEAEHHOM Uepe3 TOUKY A, U BEpTHKAIbIO OyaeT
paBeH 30°, a Touka A mpoHAET paccTOsSHUE, paBHOE JUIMHE AYI'M C YIJIOBBIM paszmepoMm 60°. OTo
paccrosiHue paBHO 1/6 ot anuHbI okpyxHOCTH: | = 27R/6 = 7TR/3, (16.)

rne R — paanyc nmnuaapa. Bpewms t, 3a koTopoe Touka A mpoiaET 3TO pacCTOsSTHUE, PABHO

nR/3
t= . (1) (20.)
v
3a 3T0 ke Bpems IyJis MPOUAET 1Mo mpsMoit paccrosiaue R. (20.)

Ilycte ckopocts nynu U. Torga B cucremMe OTCUETa, CBA3AHHOW C OCBIO LUIMHAPA, CKOPOCTH IyJIH
U—o. Torna Bpems t mposéra mysnu OT BXOAA B OTBEPCTHUE 10 BBIX0/1a U3 HETO:
R
t=——. (2) 20.)
u-o
[TpupaBHsB npaBbie YacTH BelpakeHHi (1) 1 (2) 1 BBIpa3UB U3 MOIYYUBLIETOCS YPAaBHEHHS CKOPOCTh
yJIU, OJIYyYUM

3
orBer: U=0|1+—|. (26.)
T
3. OmHoponublii  muwmHAp Maccod M mokoutcs B xEmole,
00pa30BaHHOM JABYMS TUTIOCKOCTSIMU, HAKIIOHEHHBIMHU IO YTIIaMH 0 1 g l
B x ropusontry. Haiitu pasHocts cun peakiuu omop AN,
JNCUCTBYIOIUX HA LUJIMHIP. YCKOpEHHWE CBOOOJHOTO TajeHUs J. o B
Tpenus Her.
Pemenue.

Ha uununap neifictByroT cuia Tsokectu MQ, HampaBieHHas BEpTHUKaIbHO BHU3, cuiia peakuuu N,
HampaBlieHHasl MEePIEeHIUKYISIPHO IUIOCKOCTH, HAKJIOHEHHON MOj yrjioMm o, U cuia peakiuuu Ng,
HaIpaBlIeHHAsl MEPHEeHIUKYISPHO TUIOCKOCTH, HakJIOHEHHOW mona yriaom . Luauazap mokowutcs,
3HAQUUT, CyMMa BCEX JTUX CHJI PaBHIETCS HYJIO. 3alMIlIeM 3TO PaBEHCTBO B MPOEKIMU Ha
BEPTUKAIBbHYIO U TOPU3OHTAIBHYIO OCH COOTBETCTBEHHO:

N, cosa+Ngcosp—Mg =0. (1) (36.)



N, sino=Ngsinp. (2) (36.)

Pemas cucremy ypaBuenwii (1) u (2), Haitném BeipaskeHust 11t N 1 Np:

sin sin
N, =Mg— b —mg—E 5 (16)
sina.cosB+sinBcosa sin(o+p)
sina
Ny =Mg——. 4) (16.
sin(a.+p)
Boruutas (4) u3 (3), HalinéM pa3HOCTh CHJI PEaKITUU:
(sino.—sinp)
oreer: AN =Mg-——-—+ (26.)
sin(o+p)
4. KoHCTpyKLIMS COCTOUT U3 TpEX OJMHAKOBBIX pBIYAroB,
IIAPHUPHO 3aKPEIIEHHBIX MEXAY co00i TakuM 00pa3oM, YTO HX 9 l =T
MOXHO  IIOBOpPAaYMBaThb B  TOPU3OHTAIBHOM  IIJIOCKOCTH 1200

OTHOCHUTENILHO  O00Imel ocu  KperieHus (CM. PHUCYHOK).
KoncTpykuusi mojBemieHa ¢ MOMOIIBKD HUTH 3a IapHup. B
PaBHOBECHH YTOJI MEXY JIIOOBIMU ABYMsI peluaraMu paseH 120°. —

Ecny monoxuth Ha KOHEL OJHOIO M3 PblYaroB WIPYILICYHBIN

0
KyOWK, TO IJii ypaBHOBEIIMBAHUS KOHCTPYKIUH HEOOXOIMMO 60
MOBEPHYTH JBA APYT'HX pblyara Tak, YToO0bI YroJI MEXKAY HUMH CTal

N
o=
paBHbIM 0 = 60°. Onpenenure, Kakoi yroia  Hy)KHO YCTaHOBUTh N
MEXIy JABYMSI pbhlyaraMu, 4TOOBI KOHCTPYKIMS OKazajgach B
PaBHOBECHH, €CIIH MTOJIOKUTH JBa TAKUX K€ KyOHKa Ha KOHILIbI IBYX B-7?
pBIYAroB.
Pemenne.

[Tyctp anuHa kaxmoro peryara |, macca — m, a macca kyouka — M. CymMMa MOMEHTOB BCEX CHII B

paBHOBECHH paBHa HyI0. B ciydae, korja Ha KOHIIE OJHOT'O M3 PHIYAroB JICKUT KyOHK, yCIOBUE
PaBHOBECHS MOYKHO 3aIlUCATh B BUJIE:

I I o
mg-—+ Mg -l =2mg-—cos—. 1 4 0.)*
g 2+ g g 5 5 (1) (46.)

B cnydae, korna nexur 2 KyOuka, ycIoBUE paBHOBECHSI MOXHO 3aIMCaTh B BUJIE:

l B I B
mg-—=2Mg -1 cos=+2mg -—CcoS—. 2 4 0.
g > g " g e 2) (40.)

Bripazus M u3 (1) u moacraBus B (2), HaiiIEM U3 MOJTYYCHHOTO BBIPAKCHHUS:

B 1

cosE: 1 .
4(cosa—j 2
2 2

HOI[CTaBI/IB Croga YMCJICHHOC BBIPAXKCHUC T A, ITOJTYUYUM

OTBeET: COS% = i 20.)**

243



*IIpumeuanue. Poruaru, B o01ieM cirydae, He 00s13aHbI OBITh OHOPOAHBIMHU, JOCTATOYHO, YTOOBI OHU
ObUTH oIMHAKOBBIMU. Toraa ux meHTphl Mace OyayT Jekath He mocepeaune (1/2), a B HeKoTOpoit TOUKe
X, OJHAKO HAa MTOTOBBI OTBET 3TO HE IMOBIHUSACT. 3a MUCIOIH30BAHUE OJHOPOJHBIX PHIYAroB OAJLIbI
MpeJyIaraeTcsi He CHUMATh.

5
**[Ipumeuanue. OtBeThl COS[} = 5 u 3 =146° cunTarh BEpHBIMH.



Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

®dusuka 10 kiaacc.

1. OxHo pacnonoxeHo Ha BeicoTe H oT 3emnu. Ha paccrossHum L OT OKHa 1O rOpu30HTAIN CTOUT
COCHA, Y OCHOBaHHUS KOTOPOH Ha 3emuie cuauT Oenka. benka yBuaena, yTo U3 OKHa TOPU30OHTAIBHO
OpocaroT Opex B CTOPOHY COCHBI CO CKOPOCTBIO U M IT0OEXana BEpTUKAIBHO BBEPX 10 cocHe. C kakoi
MIOCTOSTHHOM CKOPOCTBIO HY)KHO OeXaTh Oeike, yToObl moiMaTh opex? YcKopeHHe CBOOOJHOTO
najieHus J, BIMSHUEM BO3yXa IpeHeOpeyb.

Pemenue.

ITycte opex momerenm 10 COCHBI 3a BpeMms ! mocime Opocka, T.e. mpeojosien pacctostHue L (1o
TOPHU30HTAIIN ) MEXTy OKHOM M COCHOI:

L=ot. 1) (26.)

IIpu 3TOM, OH OKaXkETCs HA BBICOTE
gt’
h=H-=— (2) (36.)

OT 3eMJIH.
VY CIIOBHIO TOTO, YTO OPEX JA0JIETACT 0 COCHBI, cooTBeTCTBYET h > 0, uTO ¢ yuérom ypasuenuii (1) u (2)
naér

H>

20°
YroObl moiiMaTh opex, OenKa, ABUrasich C MOCTOSHHON CKOPOCTHIO U, TOXKE JOKHA 0KA3aThCs HA 3TOU
BBICOTE 3a BpemH i, T.e.

h=ut. (3) (36.)
[Toxacrasus h u3 (3) B (2), a 3arem t u3 (1) B momydeHHOE BhIpaKEHHUE, HAIEM

H L
OTBeT: u=o T—% : (20.)

2. llIkonbHUKY 3aXO0TEN0Ch Y3HATh, U3 KAKOT'O MaTepHala cJielaH CTAPUHHBIN UTPYLICUHBIN CONATHK,
MOJAPEHHbIA €My JeaylmKol. [[asg 3Toro OH pemua U3MEpuTh €ro IUIoTHOCTh. Ha Boay B
MPSIMOYTOJIBHOM TPO3PaYyHOM IUIACTUKOBOM KOHTEHHEpe OH OMYCTHJI MIPYHICUHYIO JIOJOYKY, U
MapKEepoOM OTMCTHII YPOBCHb BOIBI. 3areMm nmocaauil CoOJIAaTuKa B JIOAOUYKY U 3aMCTUJI, YTO YPOBCHb
BOJBI moaHsuics Ha h1 =29 MM Beiie MeTKH. Ilocie yero, He yOupas JTOJOYKU U3 KOHTEWHepa, OH
6pOCI/IJ'I COJIJaThUKa B BOAY. HpI/I 9TOM COJIAATHUK OKa3aJICA IMOJHOCTBIO IMOTPYy>XCHHBIM B BOAY, a
YpOBEHb BOABI cTad Ha N2 = 4 MM BbIlIe MeTKU. HaliTh MIOTHOCTH MaTepuana, U3 KOTOPOTO CAeIaH
conparuk. [motHocTh Boabl po = 1000 Kr/m°,

Pemenue:
Korma comgatuk oka3sIBaeTCs B JIOJKE, JaBICHUE Ha JHO yBEJIHYMBACTCS HA MQ/S, rae m — macca

conartuka, S — miomaaps aHa. C Apyroit CTOPOHBI, 3TO YBEIWYEHHE JaBJIeHHs paBHO pghi, Tak Kak
BBI3BAHO YBEJIMUYECHHUEM ypOBHS BOJbI B cocyne. OTKyna



h1 = m/poS. (1) 46.)

Korma conmatuk JIe)kMT Ha JHE, OH BBITECHSIET 00bEM BOIBI, paBHBIH M/p. IIpu 3TOM YpOBEHB BOJIBI
MMOJHUMAETCS Ha BBICOTY

h2 = m/pS. ) (26.)

Paznenus (2) Ha (1), ¥ BBIpa3uB HCKOMYIO HICKOMYIO INIOTHOCTh, HAWIAEM

p=Lp,. 26.)
hZ
IloxcraBuB croa 3HaUCHUS, HAMIEM
oo :
oTBeT: p =, = 7250 (kr/v*). (26.)

2

3. llIxonpHuUKY Ha 17-neTre nogapuan 17 BO3AYNIHBIX IIAPOB, HATIOJIHEHHBIX
renueM. OH peurt y3HaTh, CKOJIBKO KapaHJalle MOKHO MOJHATh B BO3AYX
¢ ux noMo1bio. OH cTasl MPUBSA3BIBATH MIAPHI K KOHITY KapaHalla HeBECOMOM
HuThl0. Korna oH mpuBsasan 3 mapa, kapaHiaml BCE emié Jiexall Ha CTOJe€.
Korma on mnpuBsizan 4 mapa, KOHEI[ KapaHjaamia, K KOTOPOMY ObLIH
IIPUBS3aHbl HUTHU, IOJHSUICA HaJ cTosioM. [Ipu aTOM, KapaHaam onupasics Ha
CTOJI MPOTUBOMOJIOKHBIM KOHILIOM (CM. pucyHOk). Kakoe MakcumanbHOe
KOJIMYECTBO KapaHJallel MOXHO MOJIHAThH B BO3/1yX, YTOObI OHU HE KacalKCh
cToJa, ¢ moMoIbio 17 Bo3aymHbIX mapoB? Bee mapel v kapaHaany 0 JuHaKOBBIE.

Pemenue.

[Tycte M — macca kapanaaia. JIist TOro, YTo0bI TOMHATH KapaH/aalll Hajl CTOJIOM (IIPH TOM, YTO OJHH
KOHEII OMUPAETCSI Ha CTOJT), JOCTATOYHO MOTSAHYTh €ro 3a KOHEI[ ¢ CHIOi MY/2, a, 4TO0bI OTOPBATH OT
crosa — Mg. (46.)

[Tycts F — cuna, ¢ KOoTOpo#l OMH BO3AYIIHBINA IIap TSHET BBEPX NMPHUBSI3aHHBIA K HeMy rpy3. U3
YCJIOBHS CJIEIYIOT CIEAYIOIINE HEPABEHCTBA!

(46.)

Pa3nenuB nepBoe 1 BTOpOe HEPABEHCTBO HA 3 U 4, COOTBETCTBEHHO, U YMHOXUB UX Ha 17, mony4uum:

17mg

17F < ~2,7-mg;

17F > 1M

~2,1-m

CrnenoBatenbHo, cuna 17F, ¢ koTopoit 17 BO3MyIIHBIX MIAPOB TSHYT BBEPX MPUBSI3aHHBIN K HUM T'PY3,
YAOBJICTBOPSACT HCPABCHCTBY



2,dmg <17F <2,7mg,
13 KOTOPOTO CJIETYEeT

0TBeT: 2 1mapa. (20.)

4. JIBa aBTOMOOWJISI HMMEIOT BCE BeIyIIHME KoJeca MU JIOCTaTOYHYIO M

MOIIHOCTh ABHUIATCIIA, 9TOOBI 00ECIIEYUTD MAaKCUMAJIbHYIO CUIIY TATH,

KOTOPYIO MO3BOJISET Jopora. MUHUMaIbHOE BpeMsl pa3roHa co cTapTa aBTOMOOWIS Macchl Mi 10
CKOPOCTH U paBHO {1, a MUHMMAaTbHOE BpeMs pa3roHa J0 TOW ke CKOPOCTH aBTOMOOWISI Macchl My
paBHO t2. ABTOMOOWIIHM COCTMHUIIH GKECTKOH CLIETTKOW», M TOT TaH/IEM CTapTOBAJl OJJHOBpEMEHHO. 3a
Kakoe Bpems fx CLeIUIeHHbIE aBTOMOOWJIM JOCTUTHYT cKopoctd 0?7 CONpOTHBICHHEM BO3JyXa
peHeopeyb.

Pemrenne.

YUT0o05I pa3orHaTrbCia 10 CKOPOCTH 0, aBTOMOOHUIIH AOJIKHBI IBUTATHCA C YCKOPCHUSAMU

0
a=—, (10.)
L,
nu
a,=—. (16.)
t2
C npyroii cTOpoHsbl, 110 BTOpoMy 3aKoHY HproToHa
F.=Ma, (10.)
F,=M,a,, (10.)

rae Fr u Fr2 — MakcuManbHble CHITBI TSATH, pa3BUBaEMble aBTOMOOWIISIMU MPU pa3roHe. AHAIOTUYHO
JUTSL CLIETIKH

a=—. (16.)
tX

F.=(M, +M,)a. (26.)

3nech a — HeoOXomMMOe IS pa3roHa YCKOpPEHHE CIENKH, Fr — MakcuMmallbHas Cuiia THTH,

pazBuBaeMas crienkoi. [IOCKOJIbKY MOITHOCTH JBUTATENsl y aBTOMOOWJICH OCTaTOYHA, YTOOBI
00ecreuynTh MaKCUMaIbHYIO CHUITY TATH, TO

FT = FTl + FTZ ) (l 6‘)
Pemras nonyyeHHble ypaBHEHUS, HAAEM

+M M, +M

Mz— 2t (26.)
2

_|_

t2

t M,
OTBET: <= =
& __ < MltZ + M Ztl

t

1



Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

duszuka 11 kaace.

1. Tpu onMHAKOBBIE HEMPOBOSIINE MAJTOUYKH MAcCOM M Kaxjaas, S
PaBHOMEPHO U  OJMHAKOBO 3apsUKCHHbIC,  YACP>KUBAIOTCS @
COBMENIEHHBIMU U NPHXKATBIMU ApYr K apyry. OgHy U3 majgodek v-"
OTIYCKAIOT, MPOAOJDKAsl yaepKuBaTh ocrtaBmuecs. Haitu eé |:>

CKOPOCTh Ha OOJBIIOM pPAcCTOSHUU, €CIH HW3BECTHO, YTO s

COBMEIICHUS [BYX Mal0YeK, HW3HAYaJIbHO HAXOIIIIUXCS Ha
OO0JIBIIIOM PACCTOSHUM, HEOOXOAUMO 3aTpaTUTh padoTy A.

Pemrenne.

YroObl COBMECTHTH TPH NAJIOYKH, U3HAYAIBHO HAXOSIIUECS AAJIEKO APYT OT JIpyra, Halo CONU3UTH
mpu napwsi nanovex. 1-1o co 2-i, 1-10 ¢ 3-it u 2-1o0 ¢ 3-i1, 3arpatuB Tem cambiM padoTy 3A. [loaTomy

MOTEHITMATbHAS PHEPTUS B HAYaJIbHOM COCTOSTHUM paBHa 3A. (20.)

Korma ojnHa u3 majiodek yiereia Ha OOJBIIOE PACCTOSIHHE, TOJIBKO 0OHA NApa NAlo4exk OCTallach
commxenHor. CienoBaTeIbHO,

MOTEHITMATbHAS YHEPTHS B KOHEYHOM COCTOSTHMH paBHa A. (20.)
Kunetnueckas OHCPIrUs CUCTCMbI B HAYaJIbHOM COCTOSAHUHW paBHA HYJIIO, 4 B KOHCYHOM — paBHA
mo?/2. (26.)

3anuIeM 3aKOH COXPaHEHHS YHEPTUuH (TTOTCHIIMAIBHON + KHHETHYECKOH ):

2
3a=A+ 0 @
2

6.)

BbrIpa3uB orcroz1a CKOpOCTh U, IOTYyYUM

orBeT: V=2 (20.)

3>



2. 3akpbiTasi CHU3Y M OTKpHITasi CBepXy TpyOa CTOWT BepTUKaidbHO. EE 3amonHmmm
UACaTbHBIM Ta30M W TPUKPBUIM HEBECOMBIM T'E€PMETHYHBIM TOPIIHEM ILIOIIAIN lg
CeYeHHs S TakK, 4TO MOPIICHb 3adUKCUpoBaJics Ha BricoTe H. BHM3y TpyOBI nMmeeTcs

«CTPaBIMBAIOIINI» KIIallaH, KOTOPBIA BBIMYCKAET Ta3, €CIM JaBJICHUE IMPEBHIIIACT

TO KjamaH 3akpsiBaeTcsi. Ha mopuieHp nocraBuinu rpy3 maccsl M u oTmycTuin.

HCKOTOPOC HCU3BCCTHOC 3HAUCHHUC. Ecimu JaBJICHHUC CTAHOBHUTCS HHUXKE OTOI'O 3HAYCHM A,
H

CKOJIBbKO MOJIeH Ta3a BBIIUIO U3 TPYOBI, €CIIM B pe3yJIbTaTe MOPIIEeHb, MTOCIIE TOT0, KaK
TeMIIepaTypa ra3a crajia CHoBa paBHOU TemrepaTrype arMocdepsl To, OCTAHOBHIICS Ha
BbicoTe H/4? Tpenuem Mekay MOPIIHEM M CTCHKOW TpyObI IpeHeOpeub. YCKOpeHHe CBOOOIHOTO
najieHus ¢, yHUBepcaabHas ra3oBas mocrosinaas R, atmocdeproe nasienue Po.

Pemenue.
O603HaYMM HayaIbHOE KOJIMYECTBO MOJIEH raza IoJ MOPIITHEM Vo, KOHEUYHOE KOJUYECTBO MOJICH

rasa vi. Tor/:[a HCKOMOE KOJIMYECTBO MOJICH BBINICAIICTO I'a3a paBHO Vy — V.

3anuiiem ypaBHenue Knanelipona — Menaeneesa
PV =vRT (26.)

JUTSL Ta3a TOJ| TIOPITHEM B HAaYaJIbHOM M KOHEYHOM COCTOSTHHSIX. B Hawane mporiecca naBiieHUe rasa
paBHO Po, ero 006EM paBeH SH, a temmniepatypa paBHa To. CiiejoBaTeNnbpHO,

P, - SH =v,RT,. 1) (36.)
B KoHIle mporiecca JaBlieHne no nopuxem pasao P, + Mg /S, 00bém rasa pasen SH/4, temneparypa
paBHa To, OTKy1a

(PO + % -STH = V,RT,. 2) (36.)

Beipaxkas vo u3 (1) u v1 u3 (2), HaliAEM KOIMYECTBO BBITEKIIIETO ra3a Vx:

P,+Mg/S)SH/4
\Y =V0_V1=POSH_( ot g/ ) / )

X RT, RT,

OTKY/1a, yIpouias, MoJy4uM

OTBET: V. = (3RS —Mg)H .

2 0.
g 4RT, (28




3. U3 ToHKO# OyMa)KHOM JICHTHI IJUHBI L U TBYX ITUIMHAPUYECKHUX g "
BAJIMKOB pazuyca R coopymuiam TpaHCHIOpTep, Kak IMOKa3aHO Ha l IiI:H
pucyake. C BbIcOTHI H mamaer MajaeHbKHI KaMEHb B CEpEIUHY i
TpaHCIopTépa U MPOOMBAET OTBEPCTHE B OyMaxkHO# jeHTe. HaliTh, t I )
C KaKkOil MUHUMAQJIBHOM MOCTOSHHOM CKOPOCTHIO JBUTAJacCh JIEHTA 9 : L
¥

TpaHCIOPTEpPA, €CIU WU3BECTHO, YTO KaMEHb IIpU JaJbHEHIIEM
NaJIeHUH eié pas Momal B 3TO )K€ OTBEpCTHe. Y CKOopeHue cBoboaHoro naaenus g. [lorepsmu sneprun
Ha pa3pbIB KaMHEM OyMaru, a Tak)Ke BIUSHHEM BO3/1yXa IMpeHeOpeyb.

Pemenue.

Bpewms t1, 3a koTopoe kaMmeHb ynaAET Ha JIEHTY C BBICOTHI H, paBHO
2H

t, = ]

(1) (26.)
Bpewms t2 (c MoMeHTa Havama najaeHus ), 3a KOTOPOE OH TOCTUTHET HUXKHETO Kpast JICHTBI, TIPOUIS TyTh
H + 2R, paBHO

2(H +2R)

t,= | — L 2 36.
. (2) (36.)

MuHUMAaNbHBIA MyTh, KOTOPBIA MPOUAET JIEHTA TpaHCIOPTEpPA OT MOMEHTa t1 mepBOil BCTpeuw ¢
KaMHeM J10 MOMeHTa t; BTOpoit BcTpeun ¢ HUM, paBeH L/2. CienoBaTenbHO, HCKOMas MUHUMAJIbHAS
CKOPOCTb TPAHCIIOPTEpPA U paBHA

_ L2
tz _tl .

v (36.)

[MoncraBnss crona ty u to u3 (1) u (2), Haiiném

LJg . 26,
2\/5(\/H +2R-H)

OTBET: U=



4. ABTOMOOUJIL JBUXKETCS C IOCTOSSHHOM CKOPOCTBIO U TIO
OKPY)KHOCTH Ha HAKJIOHHOM TUIOCKOCTH C YIJIOM O Yy
ocHoBaHwus. [Ipu kakoM MUHUMATEHOM KO3 (OUITMEHTE TPEHUS
KOJIEC O TUIOCKOCTh 3TO BO3MOKHO? Y CKOpEHHE CBOOOJIHOTO

nageHust §. Paamyc oxpyxHoctn R. BimsHuem Bo3myxa
npeHedpeyb.

Pemenue.

Ha aBToM0OMIIb IEHCTBYIOT CIEIYIOIINE CHITBI: CHITA TSDKECTH M (T1e M — mMacca aBTOMOOWIIA); CHiia
peakimu N, HampaBieHHas NEPHNEHANKYISIPHO IUJIOCKOCTH JBIMKCHUS; W CHlIa TpeHHUS Fop,
napajienbHas 3Toi miockoctu. CornacHo 2-My 3akoHy HbroToHa,

ma=mg+N+F_, 1) (10.)
rje @ — YCKOopeHHe aBTOMOOWIS (IeHTpocTpemMuTenbHoe). [Ipu paBHOMEpPHOM HIBMXCHHHU TIO
OKPY>KHOCTH MOAYJIb YCKOPSHHUS PaBEH

2
v
a=—, 2 16.
B ) (16,

a HampaBJIeHO OHO OT aBTOMOOWJISI K LIGHTPY OKPYKHOCTH.
B npoekuuu Ha och, NEPIEHIUKYISAPHYIO K TUIOCKOCTH JIBUYKEHHS, paBeHCTBO (1) mpuHUMaeT BUJ

0=mg, +N,
rae My, — HOPOEKIMs CUIIbI TSHKECTH Ha 3Ty ock. [ToaTomy
N =|mg, |=mgcosa. (3) (16.)

B npoekiun Ha MII0CKOCTh JBH)KEHUS aBTOMOOMIIS paBeHCTBO (1) maér

ma=mg,+F_, 4)
rae Mg, — MPOCeKLUs CUIIBI TSHKECTH Ha 3TY IIOCKOCTb, PHYEM

|mg”|=mg sina. (5)
[Tpu nBHXEHUM aBTOMOOMIIS BEKTOphI Ma U Mg, ocraroTcs N

MOCTOSIHHBIMHU 110 BEJTMYMHE, a YTOJl MEXAY HUMHU MEHSETCS.
[TosTomMy, cormacHo (4), MakcMMaiabHas BEJIMYMHA CHIIBI

mg, = mgsina —y

tperns F;™ pasa |ma|+ |mg”| ¥ IOCTUTAETCS B TOT MOMEHT,

mg, = mg cos o—"

KOrjga BEKTOpel Ma u MQ, HampasI€Hbl IPOTHBOIOIONKHO

JIpyT OPYTY, T. €. B HIDKHEH TOYKE TPACKTOpUHU (CM. pUCYHOK). Bripaxkas |ma| " |mg”| u3 (2) u (5),

HaxXxoauMm:

mo?

max __
Fo =

+mgsina. (6) (46.)

Cua TpeHHs He MOKET MPeBOCX0AUTH N, TOSTOMY MUHMMAIbHO BO3ZMOXKHBINA K03 DULIUEHT TpeHHs
Ll paBeH

F max
=" 16.
H=— (16.)
Moncrasmss F™ 3 (6) u N u3 (3), momyanm
,02
orBer: L=—""+1g0. (20.)

Rgcosa



