OnuMmnuaaHble 3a/1a4u 110 GU3NKe
[T mynununansHoro (pailoHHOTO) Tana
Bcepoccuiickoit onmummnuaasl IKOALHUKOB 10 Gu3nke 2018-2019
YCJIOBUA U PELHEHUA
7 kaace

3AJAYA 1
Yachl cO CTpelKaMH IMOKa3bIBAIOT BPEMs: «IBAJLATh ISITh MHHYT TpeTheroy». Kakod yrom mpu 3ToM
00pa3yroT yacoBasi © MUHYTHAsI CTPEIIKHU?

PEIITEHUE

Ha mudepbiate Bcero 12 yacoB ¥ 60 MUHYT.
C1=2360°/124=230°/M

C2=2360°/60M =6 °/m

25
YacoBas CTp€JIKa IMOBEPHYJ/IaCb OT BEPXHETO I10/I0KEHWA Ha 2 % Yacd, 4YTO COOTBETCTBYET

2 2—830: 72,5 rpagycoB
MuHyTHas cTpesiKa MOBepHyJach Ha 25 MUHYT, 4TO COOTBeTCTBYyeT 25-:6=150rpagycos
Yron mexxzly HUMU cooTBeTcTBeHHO 150—72,5=77,5rpangycos

Ortset: 77,5 rpagyCcoB

IIpumeuaHue:

BepHo onpedeneHo coomgemcmeue mexcdy 8peMeHeM U y2/10M Nogopoma cmpeok - 2 6aana
BepHo onpedenéH y201 nogopoma cmpenok - 2 basna

BepHo onpedenén omgem - 1 6an



3ATAYA 2

VY ocnuka Ma 6w11 1eHp poxkaenus. Bunanu I1yx, [Taradok u CoBa pemmiau no3apaBUTh IpyTra.

Uro0bl ycreTh TO3paBHUTh MEpBBIM, [IsTadok Oexan ObICTPO-OBICTPO (CO CKOPOCTHIO 6 Km/d4ac), HO
OCTYNWJICS U yTaj Ha cepeanHe myTu. OH npornexan 10 MUHYT, TOKa HEMHOTO OTJIOXHYJI ITOCJIC TIaJICHUS,

a 3aTeM BCTaJI U ITOOCXKA C HepBOHaanBHOfI CKOPOCTBIO.

Bunnu Ilyx Beien u3 qoma oqHoBpeMeHHO ¢ IIstaukom, HO men memineHHee B 1,5 pasa. [Ipoiias tpets
nytd, Bunnu Ilyx mpucen Ha 5 MHHYT, 4TOOBI HEMHOTO IOJIKPENHTHCS, 3aTe€M IIOIIEN C TMpeXHEn
CKOPOCTBIO, HO, IPOI/IS ellle TPETh IMyTH, CHOBA OCTAHOBUJICS Ha 5 MHUHYT, ¥ IIoTOM moiien k Ma yxe 6e3

OCTaHOBOK.

CoBa mosiro BeIOMpala MOIapoK, MOATOMY BHINUIA W3 J0Ma Ha 15 MuHYT mo3xe, yem Buuam [lyx u
[Tarayok, u nwia menneHHo (B aBa pa3a memjeHHee [larauka). CoBa nuia Bech MmyTh 0€3 OCTaHOBOK,

norpartuia Ha gopory 15 MunyT u npunia Kk Ma onnoBpemenno ¢ Bunnu [Tyxom u IIstaukom.
Haiigure paccrostaust ot npynuka rpyctu Ma no nomukos Cosbl, Bunnu Ilyxa u I1sTauka.

PEINIEHUE
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BepHo HatioeHbl ckopocmu ecex 2ocmeli - 2 banna
BepHo onpedeneHo paccmosiHue om npyouka epycmu HMa 0o domuka Coebl - 1 6ain
BepHo onpedeneHo paccmosiHue om npyouxa epycmu Ma 0o domuka Bunnu ITyxa - 1 6an
BepHo onpedeneHo paccmosiHue om npyouxa epycmu Ha 0o domuka ITamauka - 1 6an
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OTBET : Spyrpqe = 2 KM, Spya ~1.33 KM, Sy, =0.75 KM



3ATAYA 3

Ha pucyHkax n300pakeHbl pplyaru, Ha KOTOPBIX UMEIOTCS KPIOUKH, MPUKPETIIEHHbBIE Yepe3 OJUHAKOBBIE
paccrosiHus. Kprouku nponymepoBanbl oT -4 10 4, npuuém 0 mpuxoautcs Ha cepeAuHy peluara. K
HEKOTOPBIM KPHOUKaM IPUKPEIUIEHBI TI0 HECKOJIBKY I'Py30B OJUHAKOBON Macchl. MMeercs emé oguH He
MOJIBEUICHHBIN I'py3 Takoil e Macchl. K KprouKy ¢ KakMM HOMEpPOM N HYXXHO MOABECUTH I'py3, YTOOBI
pbIUar OKa3ajcs B paBHOBECHH.
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PEITEHUE
PaBHOBecue focTUraeTcs rpy paBeHCTBE MOMEHTOB CHJI 10 pa3Hble CTOPOHBI OT TOYKH OTOPHI.
M=F-L ,rpeF - cuna TspkecTy rpy30B, L - ruieqo cussbl.
F=m_ . -n-g ,r1en-uncio rpysos
L=d-N , rge d - paccrosinue Mexxay rogsecamu, N - HOMep MofiBeca.
m, .-n-gdN=m__-n, -gdN,

rpysa Tpy3a

n,-N,=n,-N,
Takum oOpa3oM, paBHOBeCHe B IAHHOM cjiyuae OyieT ZOCTUTHYTO TPU paBeHCTBE TIPOU3BeeHHIM
yuCJia TPy30B Ha HOMep MozBeca.

M,=2-1=2

B paHHOM ciyuyae Mbl UMeeM T.e. K IeBOMy MOMEHTY HY>KHO ZI00aBUTH e1rié 2.

[Tpy HaMMUMK TOBKO OJHOTO TPy3a, paBHOBECHe JOCTUTAeTCs TIPU TTOBeIIIMBAaHUHU K TT0/IBECY
HoMmep 2 creBa(-2).

Wtoro ypaBHeHre paBHOBecUs1 OyzeT BbIIVISeTh Kak 2 1+i'_2 4:4' 1

OtgeTt: Kprouok HOMep -2

IlpumeuaHue:

BepHo onpedeneHo npasuio pbiuaza - 2 baina
BepHo onpedeneHo ycnosue pagHogecusi - 2 baina
BepHo onpedenéH omeem - 1 6ann



3ATAYA 4
Kenesnas cdepa umeer oovem 5 11 1 Macey 7,8 kr. Onpenennre TONIUHY CTEHKU C(ephl.
[TnotHOCTS *ene3a 7800 kr/m’. Maccoli Bo3yxa BHYTpH chepbl TpeHeOpedb. 3aiIInTe OTBET C
TOYHOCTBIO JI0 I€CATHIX J0JEeH MUJUIUMETpA.

PEINNEHUE

Hano:
M=7.8kr
V=51=0.005M"

KT
p=7800 "5
M

Haiitu :
AR

Ortgert: ToniuHa CTEHKU Kesie3HOW c(epbl COCTaB/IseT IPUMEPHO 7,7 MM.

IlpumeuaHue:

Peienue :
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O0BEM IEHTpaJIbHOM TOJIOCTH C(hepbl

V oJI0CTH = V - V
V sonoers =0,005—0,001 =0,004 M’ =4 1
Paauyc neHTpanbHOM 1on0cTH chepsl

AY/ —inR3
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_3 3 Vnonocm
HonocTH 4—TC
Rnonocm =0.1m
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4

V=2xR?
33‘[3

4n
R~0,1077m
TomnmuHa cTeHKH cepbl
A R :R - RHOJ'IOCTI/I

AR=0,1077-0,1=0,0077m

MeTajuia

TI0JIOCTH

BepHo onpedeneH 06sém memanna - 1 6an
BepHo onpedeneH 066ém nonocmu - 1 6aan
BepHo onpedeneH paduyc nonocmu - 1 6ann
BepHo onpedenéH paduyc wapa - 1 6an
BepHo onpedenéH u 3anucaH omeem - 1 6ann



OnuMmnuaaHble 3a/1a4u 110 GU3NKe
[T mynununansHoro (pailoHHOTO) Tana
Bcepoccuiickoil omumnuasl IKOALHUKOB 10 pu3nke 2018-2019
YCJIOBUA U PELHEHUA

8 kaacce
3AJJAYA 1

Ocnuk men mo JIMHHOM MNpsMOM TpomnuHke yepe3 Jjec. Ilpoias TpeTs myTH,
ONJISIHYBLUMCH HAa3a]l, yBUAEI NPUOIMKAIOLIErocs K JIECY BCaJHUKA Ha OBICTPOM KOHE.
Ecnu ocnuk moBepHET Ha3a/l, TO BCTPETUT BCAJHUKA B HAYaJIe TPOIIMHKU 4epe3 JeC, a
eciau MOOeXKUT BIEPEA, TO BCTPETUT €ro B KOHIE TPONUHKU. C KakoWl CKOPOCTHIO

Oe’kaj UCIIyTraHHBIN OCIIMK, €CJI CKOPOCTh BCaIHUKA HAa KOHE 12 km/4.
PEINIEHUE
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Pewienne :
3aBpems t 1 ociuk O mpobeskurt 1/3 mumiHb 1ecHo# Tponuaky L co ckopocThio V|
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3a Bpemst t 2 ocIMK NpoOekuT 2 /3 AIMHBLJIECHOH TPOIMHKH L co ckopocThio V|
3a T0 ke BpeMs BCcaJJHUK poeieT paccrosiuue L+L  co ckopocThio V
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OtBeT: CKOPOCTh UCITYTAHHOTO OC/IWKa 4 KM/4
IlpumeuaHue:

BepHo cocmasumb ypasHeHus osudiceHusi - 3 b6aana
BepHo onpedeaumb omeem - 2 baina



3ATAYA 2

C netduiero rpy30Boro caMonéra ypoHWIN ITyCTON KeNe3HblH S1uK. BeneacTsue TpeHus o Bo3ayx
U yZiapa o 3eMJIto sIuK Harpesncs Ha 5°C. YaenpHas TerioéMKocTh kene3a 450 [bx/kr-K. Ha kakon
BBICOTE JIeTeJl CaMOJIET, eC/I Ha HarpeB O6bu10 roTpaueHo 50% MexaHHUueCKOM SHepruu siyKa.

PEINIEHUE

3aKOH COXpaHEHUs SHEPTUU
U=E+Q
[To ycnoButo 3a1aum Ha TeIOTY Q MPUXOAUTCSA
50 % ucxoaHo# noTeHuuanbHOM 3Heprun U
ITorennuanbHas sueprus U
U=mgh
Temora Q , monyyeHHas SIIUKOM :

JHaro Q=em At
At=5K Hroro:

c=450 2K 0,5mgh=cmAt
SOKO;K 0,5gh=cAt
n= ( _ CAt
Haiitn : h_0’5g

Pa3zmepHOCTh
[ ]_[IbKKc2 ke’ KFMZCZ]
kr K KI'M KT McC>

[m]=[m]

Pacuér

450-5
h—0’5_10—450M

OtBeT: BrIicoTa nosiéta camosnéra 450 m

IIpumeuanue:

Has3Barhk 3aKOH cOXpaHeHHs ¥ TIpeBpallleHus] MeXaHW4eCKor sHepruu - 1 6amn
BepHo oripeiesuTh ypaBHeHUe TIOTeHLIMaIbHOM 3Hepruu - 1 6an

BepHo orpeieuTh ypaBHeHHe Harpesa - 1 6an

BepHo oripesenuts oTBeT - 2 6asia



3ATAYA 3

[[IkonpHUKU clenuin cHeroBHKa. CHErOBUK COCTOMUT M3 TPEX CHEKHBIX IIAPOB, AJUAMETP CPeHero
mapa Ha 15% Oosibilie JUaMeTpa BEPXHEro, a JUaMeTp HIPKHEro 1mapa Ha 15 % Oomnblie auameTpa
cpennero. Macca BepxHero mapa 500 . Haitnure o0b€M BoabI, 00pa3oBaBIIeiics mociae Toro, Kak
BECh CHETOBUK pacTasul. OTBET BBIPA3UTE B JIUTPaX, OKPYIJIUB JI0 IECSITHIX.

[TnotHOCTH Bombl 1000 kr/m>.

PEHIEHUE
O0béM cpenHero mapa 6osbliie 00bEMa BEpXHEro 111apa B:
4 o3
V. =—nR
B 3 TE B
VC:§E(1,15-R3)3
_ 4 3
V.= 3" 1,520875-R
V.=1,520875V,

HaHo: CrnenoBarenbHO , 005EM HIYKHETO II1apa BO CTOJIBKO K€ pa3
D.=1,15D, OosbLIe 00BEMA CPEHETO 1Iapa
D,=1,15D, V.=1,520875V _=2,313060766 V,

m, =0,5kr O0BEM Macchl BOZIBI BEPXHETO L1apa
_ Kr _my
p=1000— V=5
. 0,5 ;
Hatitu : V. =—>—=0,0005m
* 1000

\% .

BretH OO0BEM BOJIBI OCTATBHBIX IIAPOB

V,=1,520875-0,0005=0,000760438 m’
V,=2,313060766-0,0005=0,00115653 M’
O0bBEM 00
V=0,0005+0,000760438+0,00115653
V=0,00241697m’
[TepeBost B IUTPBI M OKPYIJISIS 10 ICCATHIX :
V~2,4nurpa.
OtBert: IlpumepHo 2,4 nutpa.

Ilpumeuarue:

BepHo onpedenumb 066éM 800bl cpedHe20 wapda - 2 baina

BepHo onpedenumb 0066EMbl 8epxHe20 U HUXCHe20 wapoe - 2 baiia
BepHo onpedeaumb omeem - 1 6ann



3ATAYA 4

HckyccTBennslit cmyTHuk Mapca “ManranbsH” coBepiiaeT MONHBI 000poT BOKpyr Mapca 3a
72,86 4, a Bpemsi moiHoro obopota Mapca BOKpyT cBoel ocu paBHO 24,62 u. BpaiijeHue CIiyTHUKa
BOKpYT Mapca u Mapca BOKpyT CBOeld OCH OCYLeCTB/ISIeTCS B MPOTUBOIMO/IO)KHBIX HarlpaBIeHUsIX.
OpbuTy criyTHHKa cuMTaTh KpyroBoil. Uepe3 Kakoil NMPOMEXYTOK BPeMeHH /sl HaXOZMILerocst Ha
JKBaTtope Mapca KOCMOHaBTa TIOBTOPsUICST Obl MPOXOZ B 3eHUTe CIyTHUKAa «MaHrambsii»? OTBeT
TIpeJiCTaBbTe B Yyacax U OKPYyIVIMTe [j0 BTOPOU 3Havallleld LUQpsl.

PEHIEHHUE

VYrioBoe nepemMenieHre iy THAKa o opouTe
3a BpeMs oIHOro obopora Mapca

o= T oboporta

JaHo: ¢
T.=72,864 o= 24,62 =0,3379 o6oporTa.
T,=24,6214 72,86
{‘/ AV MeHb1I1e eMHUILIBI , TO €CTh MKy IPOXOIaMU CITyTHUKA B 3¢HUTE
Moo e npoinér onun 060poT Mapca MuHyc
Hatu: CMEIIICHUE CITyTHIKA HABCTPEUY
AT T=T,~T, ¢
T=T,(1—¢)
T=24,62(1-0,3379)
T=16,304

OtBeT: Mexly NpoxojamMy CIIyTHHUKA B 3eHUTe NpoiAéT 16,30 yaca.

IlpumeuaHue:

BepHo onpedeaumb 3agucumocms nepuood Mexcoy npoxooamu CnymHukd U nepuooamu 8paujeHust
Mapca u cnymHuka - 4 6aana

BepHo onpedeaums u 3anucamb omgem - 1 6ain



