3aounsblii 3Tarn. &-10 kiace

3amaua Nel (20 6amnoB) Yersipe podota - A3, byku, Benu u I'nmarons - yuacTBoBaiu B
COPEBHOBAHMSIX U 3aHSJIU MEpBbIe YeThipe MecTa. Ha Bompoc, KTO Kakoe MEeCTO 3aHsi,
OBLIN MOTYYEHBI CIAEAYIOUIUE OTBETHI:

1) A3 Obu1 iepBbIM, Benu - BTOpbIM;

2) A3 Obu1 TpeTbuM, Benu ObuT 4eTBEPTHIM;

3) A3 3ansn He niepBoe, [ 1arons - He YETBEPTOE MECTO.

H3eecmno, umo ¢ nepeom u 6mopom omeemax 00OHaA 4aAcmy epHa, a OPy2as HeGepHd.
TpeTnii OTBET MOJTHOCTHIO BEPEH.

Onpenenure, Kakoe MECTO 3aHsUlI Kaxabld u3 poOoToB. B oTBerT 3amummure
MOCJIEA0BATEIBLHOCTh 3arJIaBHBIX OYKB, COOTBETCTBYIOIIMX IMEPBHIM OyKBaMm Ha3BaHUI
pOOOTOB, OT MEPBOTO A0 YeTBEPTOro Mmecra, Harpumep, ABBT.

OtBet: [ BAB.

Peenue

Tak kak U3BECTHO, UTO A3 HE 3aHSI HA NEPBOT0 MECTa, TO A3 HE MOKET OBbITh MEPBHIM.
3Ha4YUT, HE BEPHO, YTO A3 - IEPBBIN, 3HAYUT BEPHO, UTO Benu - Bropoii. Torna Benu e
YETBEPTHIN, a A3 - TPETHUH.

CocTtaBuM Ta0IuIly, COMIOCTABUB MECTa U HAa3BaHUsI pOOOTOB:

1 2 3 4
A3 - +
byku
Benu + -
I'nmarosib
Jlo6aBuM, uto ['11arosip 3aHs1 He 4 MECTO U NOJIYUHM:
1 2 3 4
A3 - - + -
byku - - - +
Benu - + - -
I'nmarosib + - - -

3anuineM IMoCJIeI0BaTeIbHOCT, Ha3BaHWK POOOTOB OT YETBEPTOrO JO IMEPBOTO MeCTa
I'maross - 1, Beau - 2 A3 - 3, byku - 4. 3nauut, otBeT umeet Bua [ BAD.



3aounsblii 3Tarn. &-10 kiace

3agaua Ne2 (15 6assioB) Ha none pacnonokeHbl Tpu OKPYKHOCTH. JIeBass OKpYyKHOCTb
paaguyca 50 oM, HEHTpalibHasg OKpPYXHOCTh auamerpa 600 cm, mpaBas OKpPYKHOCThb
nuametpa 180 qM. OKpyKHOCTH PaCIOI0KEHBI TAK, YTO OHHU KaCAKOTCA APYT apyra. Touku
ctapta (Touku A, B u C) pacnoyioxeHbl Ha TUHUU, COETUHSAIONIEH IEHTPHI OKPYKHOCTEH
(CM. pUCYHOK).

Pucynox

PoGoT 1o 11eBoi OKPYKHOCTHU JIBUTAETCS N0 4acogol cmpenke. POOOTHI O IEeHTpaIbHOMN
U MPaBOU OKPYKHOCTU JIBUTAIOTCSA npomue yacogou cmpenku. PoOOT, cTapToBaBIIUi B
Touke A, moBepHyJica Ha 7470° mo okpyxkHocTtH. Po6oT, ctapToBaBminii B Touke B,
noBepHyJcs Ha 3600° o okpyxHocTH. PoOOT, cTapToBaBiuii B Touke C, HOBEpHYJICS HA
6210° mo okpyxHoctu. Omnpenenure, Ha KaKOM pPACCTOSHUM OKa3aJUCh POOOTHI,
craproBasine B Toukax A u C, nmociie ocTaHOBKU. OTBET JalTE B CAHTUMETPAX, IPUBE/IA
pe3yJbTaT € TOYHOCTBIO A0 HenbiX. OKpPYrJI€HHE CTOUT MNPOU3BOJIUTH TOJBKO MPHU
MoJTy4YeHUH (pMHAIBHOTO pe3ylibTaTa. Pazmepamu poOoTa MOXKHO IpPEeHEOpEUb.

OTtBet: 2441 cm

Pemenue

OnpenenuM yroi, Ha KOTOPBIA MOBEPHETCS POOOT MO JIEBOI OKPY>KHOCTH:
7470:360=20,75 (00.)

3Ha4yuT, poOOT, ABUTABIIMUICS MO JEBOM OKPYKHOCTH, B UTOTE MOBEPHETCS HA YETBEPThH

OKPYKHOCTH 10 YaCOBOM CTPEIKE.

Onpenenum yroi, Ha KOTOPbIA MOBEPHETCS POOOT MO LEHTPAIBHON OKPY>KHOCTHU:

3600:360=10 (06.)

3Ha4yuT, poOOT, IBUTABLIMNCS MO LIEHTPATILHOU OKPY>KHOCTH, B UTOTE€ OCTAHETCS HA MECTE.

OnpenenuM yroi, Ha KOTOPBIA MOBEPHETCS POOOT MO MPaBOM OKPYKHOCTH:
6210:360=17,25 (00.)

3Ha4yuT, poOOT, ABUTABIIUKCS MO MPABOM OKPYKHOCTH, B UTOTE MIOBEPHETCS HA YETBEPTh

OKPYHOCTH IIPOTUB YaCOBOM CTPETIKE.

Cnenaem 4epTex:
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A

MoxHO IIOKa3aTb, 4TO pO6OTBI HaxoaATCA Ha KOHIAX THIIOTCHY3bI C COOTBECTCTBYIOIIIMMUA

KaTCTaMH.
PaccrosiHue MCKY TOYKAMH PABHO:

V(50 + 60 + 180/2)2 + (50 + 90)2 = V59600 = 244,13... (1m)
244,13... 1M = 2441,3...cM ~ 2441 cM
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3agauya Ne3 (15 GamoB) Ha monurone u3 mectep€HOK coOpaiu JBYXCTYIEHUYATYIO
nepenavy. Ha Benyuieit ocu nepenaun CTOUT MIeCTEPEHKA C 8 3yObsIMU, HA BEAOMOM OCH
NepBoil cTymnenu - ¢ 32 3yopsiMu. Ha Benymieit ocu BTOpoil CTyNIEHU CTOMT IIECTEPEHKA C
16 3yOpsamu, Ha BemoMoM ocu mepenauu - ¢ 40 3yObsimu. Benymas ock mepenauu
nojcoeanHeHa Kk Motopy. Ha Bemomol ocu mepenauu 3akpemi€éH OapabaH, KOTOPBIH
MOXET BpaljaTbCs BMecTe ¢ ochlo. Paamyc okpyxHoctu Oapabana paBeH 10 cm. K
OapabaHy mpuBsi3aHAa TOHKAs, NPOYHAsl, HEPACTSKUMAs HUTh, KoTopas OyAeT
HaMaThIBaThCA Ha OapabaH, eciiv OCh nepenayu Oyner Bpamarbes. HuTh HamaTbiBaeTcs
BCEr/a B OJUH CIIOH.

K npyromy KkoHIly HUTH MpUKpEIUieHa TeleXKa Ha 4eThIpéx Kojaeécax. Jluamerp
OKPYHOCTH KaXJOTO M3 Kojec paBeH 5 cM. Ha Tenexke ycTaHOBIIEHA KarelibHas
MAaIllMHa, U3 KpaHa KOTOPOU KaxIple 5 cekyH[ najaer no | kamie. MoTop paBHOMEPHO
BpAILIAET BEAYIIYIO OCh niepeaadn. Mexay nepBoul u 13 KarisiMu pacCTOSIHUE PABHO 3 M
14 cm. Onpenenute, CKOIBKO 00OPOTOB B MUHYTY COBEpIIIAeT BEAyIasi OCh Mepeadu.
CuuraiiTe, 4TO KAk JOCTUTAIOT MOBEPXHOCTH MOJUTOHA MOMEHTaNbHO. [Ipu pacuérax
npumute Tt = 3,14.

OTtBert: 50 00./MUH.

Pemenue
3Mm14cm=314cm
O0603HaunM 32 X - UUCIIO 0OOPOTOB B MUHYTY, KOTOPOE COBEPIIIAET BEAYIIasi OCh IEpeaayH.
Torna BenoMas och nepenauu OyAeT COBEPIIATh:
X*(8:32)*(16:40)=0,1x(06./MuH)
Bpamienue Be1oMoil ocu IPUBOIUT BO BpallleHHuE OapadaH, HA KOTOPBIM HaMaThIBACTCS
HUTb, KOTOPAsI TSHET TEJNEXKKY C KalelbHOM MallMHOW. 3HAYUT, CKOPOCTh JBUKCHUSA
TEJIE)KKA MU, COOTBETCTBEHHO, KAaNEJIbHOW MAIllMHBI, MOXKHO OMNPEICIUTh CIEAYIOIIAM
00pa3oM:
0,1x*(2*n*10)=2nx(cM/MUH.)
MBI 3HaeM, 4TO KaXAble 5 CEKyHJ MaaaeT mno | karme. 3HAYUT, PACCTOSIHHE MEXKITY
COCEHUMU KaIUISIMU - 3TO PACCTOSIHUE, KOTOPOE Mpoe3kaeM poOOT 3a 5 CEKYHI.
Ornpenenum pacCTOSTHUE MEXAY IBYMS COCEAHUMM KATUISIMH:
314:(13-1)=314/12(cm)
Onpenenum CKOPOCTh, C KOTOPOU JBHKETCS TEJIEKKA:
(314/12):5=314/60(cm/c)
[lepeBeném CKOPOCTH TENEKKUA B CM/MHUH.:
(314/60)*60=314 (cM/muH.)
[IpupaBHsieM CKOPOCTHU TEIEKKH, BRIPA)KEHHBIE IBYMsI CIOCOOAMMU:
2nx=314
x=314/(2m)=50(06./MuH.)
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3amaua Ned (15 6anoB) PoOOT nBHKeTCS paBHOMEPHO U IIPSIMOJIMHENHO HA KaXKJI0OM U3
TpEX ydacTKOB Tpacchl. PoOOT ocHamEH NByMs OJMHAKOBBIMH KOJECAMU, PaaMyC
KOTOpBIX paBeH 5 cMm. Kos€ca Hanpsmyro moACOEAMHEHBI K KOJIECaM.

Ha nepBom y4acTke ocr MOTOPOB BpamiaroTcs ¢ S 000pOTOB B MUHYTY, HA BTOPOM Y4YacTKe
- B 2 pa3a ObICTpee, UeM Ha MePBOM y4acTKe, Ha TPEThEM YUacTKe - B 2 pasza ObICTpee, ueM
Ha BTOPOM yuacTke myTu. M3BecTHO, 4yTO MepBbIi yuyacTOK poOOT mpoexan 3a | MUHYTY,
BTOPO y4acTOK - B 5 pa3 ObicTpee, 4eM poOOT MOTpaTUI Ha MPOE3]T IO MEPBOMY YHACTKY,
a Ha TPEThEM YUaCTKE - B 3 pasa JOJIbIIE, YEM HA BTOPOM yHaCTKE.

Onpenenute, CKOJIBKO BPEMEHH MOTPATUII pOOOT Ha IIPOE3]] IO BCEH Tpacce ¢ Kolécamu,
paaunyc KoTopbix B 1,4 pa3a Oonblie, 4ueM paglyc KOJeC MepBOHAYAIBHOTO poboTa, a
YKCIJI0 000POTOB OCE MOTOPOB OCTOSIHHO Ha BCEM ITyTH U paBHO 15 000poTaM B MUHYTY.
OtBeT nalTe B CEKyHIax C TOYHOCThIO N0 HenbiX. [Ipu pacuérax mpumure m = 3,14.
OxkpyriieHue CTOUT IPOU3BOUTH TOJIBKO MPHU MOTYyUYeHUH (UHATIBHOTO OTBETA.

OtBet: 54 C

Pemenue

1 munyTa = 60 cexyHzq

2**5=101 (cM) - JJIMHA OKPYKHOCTH KoJieca

5*%2=10 (06./MHH.) - YUCIO0 0OOPOTOB MOTOpPA HA 2 yUACTKE

10*2=20 (06./MHUH.) - YUCIO0 0OOPOTOB MOTOPA Ha 3 y4acTKe

1:5=0,2 (MuH.) - BpeMsl Ha 2 y4acTKe

0,2*%3=0,6 (MuH.) - BpeMsl Ha 3 y4acTKe
107*(5*%1+10%0,2+20*0,6)=10n*(5+2+12)=1907 (cM) - qrHA TPACCHI
10n*1,4=14xn (cm) - nTUHA OKPYKHOCTHU KOJEC BO BTOPOIL pa3

1907:(14n*15)=190:210=19/21 (MuH.) - Bpemsi Ha MPOXOKIECHUE TPACCHl B MUHYTaX
19/21 mun = 19*60/21=54,28...c = 54 ¢
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3amauya Ne5 (15 6amnoB) PoGoT ocHamiéH AByMs OJMHAKOBBIMU KOJECaMH, Paanyc
KOTOpBIX paBeH 6 cM. Konéca HampsiMyro mojCO€IMHEHBI K MOTOpaM. JIeBbIM KOiecom
yIpasisieT MOTOp A, mpaBbiM Kosiecom - moTop B. Illupuna xomen paBHa 24 cwm.
[Tocepennne mMexay KOJEC PacHoOKEH MapKep, ¢ MOMOLIBI0 KOTOPOro poOOT MOXET
HaHOCHUTb U300paKeHHE.

PoGOT BBIMOJIHUII CIIEAYIONINE TBUKECHUS:

I. Ocs motopa A mnoBepHynack Ha 800°, OZHOBPEMEHHO C 3TUM OCh MoTopa B
nosepHysace Ha 600°;

2. Ocy motopa A mnosepHynach Ha 400°, OOHOBPEMEHHO C 3TUM OCb MoTOpa B
nosepHynack Ha 600°.

Onpenenute AIUHY JUHUU, KOTOPYIO HapucoBall poOoT. OTBET JaiiTe B CAHTUMETPAX C
TOYHOCTBIO A0 uenbix. [Ipu pacuerax npumure T =~ 3 ,14. OkpyriieHUE CTOUT
MPOU3BOJIUTH TOJBKO MPHU NMOTYyYeHUU (PUHAIBHOTO OTBETA.

OtBeT: 126 c™m

Pemenue

Po6Got coepmmn aBa mmwkeHus. O6a pasza 3To - ABWKEHHS Mo ayre. Mapkep Oymaer
MMOBOPAYMBATHCS IO yT€ OKPYKHOCTH, PAANYC KOTOPOUW OOJIBINE, YeM IIUPUHA KOJIEH
pobora.

Bocrnonp3yemcst  opMmynamMu, CBS3BIBAIOIINE paguyc OKPYKHOCTH R, mo KoTopou
JBUKETCST KoJieco po0oTa, yroa moBopoTa podoTa o, paanyc Kojeca poOOoTa r U yroi
MTOBOPOTA OCH KOJIECA (P4

Raa = 1@y
Pa
Ry =—
A o r
Rpa = reg
PB
Rg=—
B o r

Tak Kak pacCTOSHUE MEXAY LEHTPaMH KOJIECAMU Mbl HAa3bIBa€M KOJIEEWM WM LIUPUHOU
KOJIEW U 3HAEM €TI0 BEJIIMYUHY L, TO MOXEeM 3amucaTh CIeayoLIee paBEeHCTBO:

RA_RB=L
Pa PB
—r——r=1L
o o
(Pa—@B)
————— r =1L

o

O603HaunM 3a O TOUKY, pacHoJIOKEHHYIO IO ceperHe MexXIy Koiéc. Tak kak Mapkep

PACIIONOMKEH O CepeuHE MEKTY KONIEC, TO:
PB (pa — ®B) PB ()N PB (pa + @B)
R =Rp,+L/2=—TVT"+——"">r="-T1T4+—Tr——V¢="—""T
0 B / Q 20 a 2Q 2Q 20
Torga anMHA OyTH, KOTOPYIO HAYEPTHT MapKep, JBHKYIIUICS 110 OKPYKHOCTH pajnyca

R,:

_ (¢a + ¢B) a (¢ + @p)/2
21 . 21r -

2TIR = =
n ©360° 2a ! 360° 360°
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3HauuT, pOOOT HAYEPTHUT JTMHUIO, COCTOSIIYIO M3 IBYX IYT, INTHHOKO:
(800°+ 6009)/2 .  (400° +600°)/2 _
360° i 360° -
mr 3,14 « 6
=~ (1400° + 1000°) = £ 2400 = 125,6 (cM)

125,6 cM = 126 cM

2Tr
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3agaua Ne6 (20 6ammoB) B paBHOOeApenHoi Tpaneruu ABCD na ocHoBanusx AD u BC
KaK Ha IMaMeTpax MOCTPOUIIU JIBE MOTYyOKPYKHOCTU. [10IyOKpyKHOCTH KacaroTCs APYT
Ipyra B TOYKE, PACHOJIOXKEHHOW BHYTPHU Tpanenuu. YToJ MpU OCHOBAHUHU Tpareinuu
paBed 60°. Jlnuna Oonbiiero ocHoBanusi AD paBua 60 cm. Onpenenure, 4eMy paBHa
mwiomanb tpanenuu. OTBET NaiiTe B KBaJAPATHBIX CAHTUMETpPAX, MPHUBENAS Pe3yJbTaT C
TOYHOCTBIO 10 MHenbiX. OKpyriieHHE CTOUT MPOU3BOAUTH TOJBKO MPHU MOJyYCHUU
(bUHAIBHOTO OTBETA.

OtBert: 1447 cM?

Pemenue

ITIpoBenéM U3 HEHTPOB OKPYKHOCTEN paanyChl B TOUKY KacaHus nepeceyeHus. Omyctum
n3 BepmnHbl C BBICOTY Ha OCHOBaHue AD.

[Inomaap Tpanenuu MOXHO OCUUTATh IO hopMmyJie:

0,5%(BC+AD)*CH
Cnenaem yepTex:
B K (C
0
A N H D

ITonyokpyskHocTH KacatoTes B Touke O. MOXHO MOKa3arh, YTO PaguycChl, TPOBEAEHHBIE

B TOouky O, exaT Ha OJTHOU NpsIMOU, TO e€cTh, TOUkU K, O u N nexaTt Ha 0JHOU NPSIMOM.

MoxHO noka3atb, 4TO KN sSBIsS€TCS BEICOTOU.

O603nauum BC 3a a.

O603nauum AD 3a b.

BK=KO=KC=a/2 (kak paaunycsl).

AN=NO=ND=b/2 (xak paauycsl).

KN=KO+ON=(a+b)/2

CH=KN=(a+b)/2

Takum oOpasom, miomaas Tpanenuu OyAeT paBHa:
S=0,5*(BC+AD)*CH=0,5*(BC+AD)*0,5*(BC+AD)=((BC+AD)/2)?

Paccmotpum npsimoyronsHbii TpeyronsHuk CHD.

HD=(AD-BC)/2=(b-a)/2

£CDH=60°

£HCD=90°-60°=30°

CD =2HD
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CH = CD * sin(60°) = 2HD *V3/2 = HD %3

O603naunMm HD 3a x.
Torga

(b—a)/2 =x

(a+b)/2=x%V3

Pemus JaHHBIC YPABHCHUA B CUCTEMC, IMOJTYHYHUM:

a=(2-V3)b

x=(b—a)/2=(b—2b+bV3)/2 =b{\3-1)/2

IHocuuTaem mIomaab TparcCuum:

(a+b)/2 = ((2—-V3)b+Db)/2=(3—-V3)b/2
5= (3 ~VBb/27 = C )2 b =

3-4/3
z )2 % 3600 = 1446,92563...~ 1447 (cM?)

= (



