Onumnuaga JlomoHocoB no PoboToTexHunKe
OuHbIM 3Tan
10-11 knaccel

2Ne1(20 6ammoB) B 10 kmacce «A» Bce oOydaronecs 3HarOT XOTS Obl OJJMH M3 TPEX SI3bIKOB
nporpammupoBanus — Cu, [lackanps u [luton. Cu 3HaT 80% oOydarommxcs, [Tackanp —
70%, a ITuton — 60%. Kakum MokeT OBITh IPOILIEHT OOYYarOIIMXCs, 3HAIOIMIMX BCE TPH
A3bIKa MPOTPAMMUPOBAHHUS?

A) Onpenenure HAaUMEHBITUN BO3MOKHBIN MPOLIEHT 00YYaIOIIUXCS.

b) Onpenenute HanOONBIINN BO3MOMXKHBIN MPOIEHT 00YYaIOIIUXCS.

OrtBer:
A) 10%;
b) 55%;

Penienue:

A) KonnuaectBo obyyatonuxcsi, kotopsie He 3Hat0 Cu paBHO 100% - 80% = 20%, Tex, KTO HE
3naeT Ilackanes — 30%, Tex, ko He 3HaeT [Iuton — 40%.

COOTBETCTBEHHO TEX, KTO HE 3HAET TPH SI3bIKA ITPOrPaMMHUPOBAHUS HE MOKET IIPEBBIIIATH
20% + 30% + 40% = 90%
3HAYUT, BCE TPU SA3bIKA TPOTPAMMHUPOBAHUS 3HAIOT KAK MUHUMYM

100% - 90% =10%

b) CocraBum ypaBHEHHE, BOCIIOJIb30BABIIUCH (DOPMYJION BKIFOUEHUS-UCKIIOUEHUS IS TPEX
MHOKECTB:

[TycTth X% oOy4arommxcs, KOTOpbIe 3HAIOT POBHO JIBa SI3bIKA MPOTPAMMHUPOBAHUS, TOTA
Al + |B| + IC] —x% —2x|[ANBNC|=|AUBUC|
2X|[AnNBNnC|=|4 +|Bl+]|C|l —x% — |AUB U (|

2x|[AnNBNC|<|A +|Bl+|C]-]AUBuUC|
2X|[ANBnNC|l<80%+ 70% + 60% — 100%
2 X|ANnBnNnC| < 110%
|JAnNBNC|l <55%

3HaunT, 00yJaAIONUXCsI, KOTOPBIC BIIAJCIOT BCEMH TPEMS S3bIKaMU ITPOTrPaMMHUPOBAHUS
MoxeT ObITh 55%.
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OuHbIM 3Tan
10-11 knaccel

No | Kpurepun nposepku ‘ bannsl
IIynkT A
1 | IlpuBeaeHo MOJHOCThIO BEPHOE PElICHUE 10
2 | B moruyeckd BEpHOM pEIICHUHM COJIEPXKUTCSA OfHa apudmernyeckas | S
ommuoOKa
3 | Jlan BepHblii oTBeT 0e3 pemenns (10%) 5
4 | YY4acTHUK HE TPUCTYMUI K PEIICHUIO WIH K€ PEIICHHE COICPKUT
0oJiee 0JTHOM OMUOKH
[lynkt b
5 | IlpuBeneHO MOJTHOCTHIO BEPHOE PEIICHUE 10
6 | B Jorudecku BepHOM PEIICHUN COMIEPIKUTCS OJTHA apu(MeTHIecKas 5
omuoKa
7 | lan BepHbIii oTBeT 0€3 pemenus (55%) 5
8 | YuacTHHK HE MPUCTYIIII K PEIICHUIO WITH )K€ PEIICHUE CONCPKUT 0
0oJiee 0HOM OMUOKHU




Onumnuaga JlomoHocoB no PoboToTexHunKe
OuHbIM 3Tan
10-11 knaccel

Ne2 (15 GannoB) Ha ogHOM OCTpOBE KHUBYT TOJBKO MYJIpEIbl, KOTOPHIE BCETJa T'OBOPST
MpaBAy, U JHKELbl, KOTOPBIE BCEr1a JTYT.

I'pynna u3 30 ocTpoBUTSAH BcTana B Kpyr. Kaxawlid U3 HUX FOBOPHUT: «JlBoe OnrkalImx
CJIEBA OT MEHS U JABOE OJIMKANIINX CIIpaBa OT MEHS - JIKELbD».

KakoBo MakcrMaabHO BO3MOXKHOE KOJIMYECTBO JKELIOB HAXOAUTCS B KPYTY?

OrtsBert: 24

Penienue:

Ecnu xaxzaslii 4eloBEK B KPYry — JDKEI, TO BCE YTBEP)KICHHs BEPHBI, YTO HEBO3MOKHO.
[TosTOMY AOMKEH OBITH XOTS OBl OAMH MYJIpEL.

DTOT Myapel A0JKEH ObITh OKPYKEH JABYMS JDKEIIAMU C KaX0W CTOPOHBI:
JdA-JI-M-JI-J1

[TockonbKy MBI MBITAEMCS Pa3MECTUTh KaK MOXKHO OOJIbIIE JIKEIOB, TO CKOJIBKO JIKELOB
MOKET MOMECTUThCS ¢ 00enx cTopoH? Ecnu Mbl 100aBUM €1le TPOUX, TO MOJIYYHM JDKElla,
KOTOPBIN BBICKAKET HCTUHHOE YTBEPXKACHUE. A 3TO HEBO3MOKHO.

3HAUUT, peanu3yercs CIEAYIOUMNA BapuaHT — JBa JDKEIA, a 3aTEM MbI JOJKHBI TTOCTABUTh
OJIHOTO Myjpena:

Jd-JI-M-JI-J1-J1-JI-M
3areM 3a MyIpeLOM JIOJDKHBI CIIEI0BaTh JBA JDKELA!
JH-JT-M-JI-J1-J1-JI-M-J1-J1

Takum oOpazom, madson JI - JI - M - JI - JI OyzneT noBTOpSTHCS Yepe3 KaKAbIX MATEPhIX
OCTPOBUTSIH. 3HAUUT, 4 U3 5 4EIOBEK MOTYT OBITh JDKEIIAMH. DTO JAaeT HAM MaKCUMyM

30:5%x4=6x4=24 mxeua

Ne | Kpurepuu nmpoBepku bambl

1 | [IpuBeaeHO MOJHOCTHIO BEPHOE pElICHUE 15

2 | IlpuBeneHO BepHOE peEIICHHE, HO JOMyIleHa ojHa apudmernyeckas |8
oIIM0Ka B BBIYHUCIIEHUAX

w
o1

/{aH BepHbIii 0TBeT 03 pemienus (24 Jrxena)

4 | Y4acTHUK HE MNPUCTYNWJI K PEHICHUI0 WM JonmycTwi Oosee oaHoM | O
OIUOKH B pEIICHUHU
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Ne3 (20 6ammoB) Pob60oT HaxomWTCS y OCHOBAaHUS HAKJIOHHOW IJIOCKOCTH B TOYKE A (CM.
cxema noaueona). OH JOJKEH NONacTh CHAPSAIOM B 1I€JIb, KOTOPasi HAXOIUTCSI HA HAKIIOHHON
JI0CKOCTH B Touke B. Paccrosinue AB = 5 M. Yron HakjioHa MJIOCKOCTH K TOPU3OHTY pPaBEH
B=30°, crpennba mpoucxXoauT Mo yriom o = 60° kK TOpU30HTY.

ConpoTuBieHreM BO3JyXa IpeHeOperute. YCcKOpeHHEe CBOOOJHOTO NaJEHUS B pacdeTax
M

npumute g = 10—,
C

A «

Cxema noauzona

A) Omnpenenure, yeMy A0JKHA ObITh paBHA HadallbHAs CKOPOCTh CHapsAoB V,, 4TOOBl OHU
MIPU3EMIISUTUCH B TOUKe B?

b) Onpenenure BpeMs moseTa cHaps/a.

OtBer:
AV = L gcos?f B 5 X 10 X cos? 30° B B
Wo = 2sin(a — B) cos () [25sin(60° — 30°)cos (60°)
5x10x 3 M
= T=\/75=5\/§z8,66z
1

. 2Lsin(@—p)  [2x5xsin30° [10X75 10_1
)e= gcos(a) | 10xcos60° 10)(1_ 10

2
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Penienue:
BribepeMm cucteMy KOOpIMHAT.

yI[O6HO pPasMCCTUTL HaAYaJl0 OTCUYCTAa B TOYKC CTapTa CHapAaaga, OC oYy HallpaBUTb
MNCPICHAUKYJIAPHO IMOBCPXHOCTHU HaKJOHHOM IIIIOCKOCTH, a OC 0),¢ BIOJIb HAKJIOHHOM
IIITIOCKOCTH:

“[}'

A «

3anuuieM ypaBHEHHE paJinyCc-BEKTOpa CHapsiaa:

- — 7 g)tz
T‘=T‘0+V0t+7

CrnpoernupyeM JaHHOE ypaBHEHUE Ha BEIOPAHHBIE OCH.

Ha ocs OX:

x =0+ Vytcos(a —f) _gt2+inﬂ(1)
Ha ocs OY':

y =0+ Vytsin(a —p) _gtz%sﬁ(z)

YroObl onpeieTUTh BpeMsl MOJIETa, IPUPABHIEM ypaBHEHHE KOOPAUHATHI Y (2) K HYJIHO:

g t2cosf

0
2

Voty sin(a — ) —

JlaHHOE ypaBHEHHE YMEET J1Ba KOPHS:
3nauenue t; = 0 — TO MOMEHT Hayaja JABH>KEHUSI.

A Bpems mosieTa OyJIeT paBHO:
_ 2Vysin(a — B)
B gcospf

(3)

ol
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IToCKOJIBKY MBI HE 3Ha€M HAYAJIBHYI0 CKOPOCTh, HO 3HA€M JAJIBHOCTH I10JIETA, TO MOJCTABUM
BbIpa)keHHeE (3) B ypaBHEHHUE JUIsl KOOPAUHATHI X U MOJIYUYHM:

B 2V, sin(a — B) gsinf (2V,sin(a — B) 2
L_VO< g cosf )cos(a—ﬁ)— 2 ( g cosf >

N3 nannoro ypaBHeHuUs Mbl onipeaennum Vo:

Vv, = \/ L gcos?f @

2 sin(a — B) cos (a)

Tenepnb, MoACTaBUB BhIpRXKEHHE JIJISl HAYAJILHOM CKOPOCTH (4) B BhIpaXKEHHE JIJIsi BpEMEHU
noseTa (3), MOKHO HAlTH BhIpakeHUE ISl BpEMEHH MoJIeTa CHapsia:

_ 2sin(a — B) L gcos®p
tn = g cosf 2sin(a — B) cos (a)

prOCTI/IB JaHHOC BBIPAKCHHUC, ITOJTYYHNM:

_ |2Lsin (a = B)
L= g cos (a)

HO,Z[C‘-II/ITaeM 3HAa4YCHUA NCKOMBIX BCJIIMYHMH:

. L gcos?f B 5% 10 X cos? 30° B
7 |2sin(a —B)cos (a) [2sin(60°— 30°)cos (60°)

5x10x3 M

1
_ |PLsin(@a—p) _ 2x5xsin30° 10x5 0_,
B gcos(a) | 10Xcos60° 10)(1_ 10 "~ °©
2
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No | Kpurepuu nmpoBepku bambl
1 [TpuBeneHO MOTHOCTHIO BEPHOE PEIICHUE 20 6amoB
2.1 | BepHo 3anucaHo ypaBHEHHE U3MEHEHUs] KOOPAMHATHI X CHapsiia +2 Oamia
2.2 | BepHo 3anucaHo ypaBHEHHE U3MEHEHHUsI KOOpJIMHATHI Y CHapsijia +2 Oaia
2.3 | BepHo yka3aHo ycioBue, TIpU KOTOPOM W3 YpaBHEHHWH IJIsi KOOpAWHAT | +2 Oasa

MOJKHO TOJIYYHTh YPaBHECHHUE ISl OTPECIICHHUS] BpeMsl TOJIeTa CHapsiia
2.4 | BepHo BeIpa)k€HO BpeMsI MOJIETa Yepe3 HaualIbHYI0 CKOPOCTh CHapsia +2 Oanna

2V, sin(a — B)
" g cosf

2.5 | BepHo ompeneneHo BbIpaKeHHE IS TOJCYETa HAYaIbHOW CKOpPOCTH | +4 Gamna

cHapsaa

" L gcos?f
0 2 sin(a — B) cos (a)
2.6 | BepHo ompeneneHo BeIpaxXeHHEe TS OIcUeTa BPEMEHH ToJieTa cHapsiga | +4 Oamna
2L sin (a — )
g cos (a)
9 M
2.7 | BepHO MOACYNTAHO 3HAYEHUE HAYAIBHON ckopocTH (~ 8,66 2) +2 Gasna
2.8 | BepHo nocunTaHo 3HaueHHE BpeMeHHU noseTa cHapsaa (1 ¢) +2 Oaia
2.9 | B x0/1¢ BEpHOTO JIOTHYECKH PEIICHUs OblIa JOMYIIEHa OJTHA OMMOKa -2 Oayuia
3 /laH BepHbIil 0TBET HA MYHKT A 0e3 pelieHus 5 0ass10B
M
(= 8,66-)
C

4 /laH BepHbIii 0OTBeT HA NYHKT b 0e3 pemennst 5 0ass10B

(1o
5 Y4acTHUK HE IPUCTYNHUI K PEIICHUIO 0 GamioB
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OuHbIM 3Tan
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Ned (15 GannoB) AOGcomOTHO TBEPIBIM CTEp:KeHb MIMHOM R MoXeT BpamaThCcsi BOKpPYT
MPOXOJSIIEH Yepe3 OAUH U3 €ro KOHLIOB BEPTUKAIBHOM OCU. B oCH BpamieHusi K CTEPKHIO
IPUIIOKEHBl CUJIBI, MPENATCTBYIOIIME €ro BpallleHH:0. MOMEHT 3THX CHJI OTHOCUTEIIBHO
BepTHKaIbHON ocu Q=const. CTepxeHb HE UMEET MACChl, HO Ha €ro APYroM KOHIIE KPEIUTCs
MaTepuaibHas TOYKa Macchl M. B HavanbHBIE MOMEHT BPEMEHHM CTEP)KEHb HMOKOMTCH.
VY napuB 1o MarepuaibHOW TOYKE MOJIOTOYKOM, MOYKHO MTHOBEHHO, HE CIBUHYB CTEPKEHB C
MecCTa, IpUaaTh €My YIJIOBYIO CKOPOCTh . KakoBa NOJKHA OBITH 3Ta CKOPOCTBH (), YTOOBI
CTEpPXKEHB MOCIIE yAapa COBEPILNI HE MeHee N 000pOTOB BOKPYT CBOEH OCH?

OrtBer:
2 |mnQ
"Ry m
Pemenue:

KuneTrueckast SHEprusi CTEpsKHS MOCIIE yaapa 0 HeMy MOJOTOYKOM pPaBHA
1 2
T = Em(wR) (D

Pa6ora A momMeHnTa Q cHJI CONPOTUBIIEHUSI BPAILICHUIO CTEP>KHS 32 N €r0 000POTOB BOKPYT
CBOEH OCH paBHA

A =2nnQ (2)

YcnoBue, pu KOTOPOM CTEPKEHB COBEPIIIUT HE MEHEee N 000POTOB BOKPYT CBOEH OCH, UMEET
BH/I:

T=A
[ToncraBum B naHHOE HEpaBeHCTBA BbipaxeHus (1) u (2):

1
Em(a)R)2 > 2mnQ

Bripazum u3 1aHHOr0 HEPABEHCTBA YTJIOBYHO CKOPOCTH:

4mnQ

(wR)? =

2 |mnQ
> —=
w_R m
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No | Kpurepuu nmpoBepku bambl
1 [TpuBeIeHO MOTHOCTHIO BEPHOE PEILICHHE 15 Gamos
2.1 | [IpaBuibHO ompeiesieHa KUHETHUeCKasi JHEPTUsl CTEPKHS MMOCye yaapa +3 Oann
1 2
T = =m(wR)
2
2.2 | IlpaBunsHO ompeaeneHa padora A MomeHTa Q cuin compoTuBiieHHS | +4 Gamn
BpAIICHUIO CTEPKHS 32 N ero 000POTOB BOKPYT CBOEH OCH paBHA
A = 2mnQ
2.3 | IlpaBunbpHO ompeAeneHo yCIOBUE, TPU KOTOPOM CTEPKEHb COBEPIIUT He | +3 Oana
MeHee N 000pOTOB BOKPYT CBOEH OCH, UMEET BUJ:
T=A
2.4 | Tlomy4yeHO BepHOE BBIpAKEHHE ISl YTIIOBOW CKOPOCTH: +5 Ganos
2 |mnQ
w== |[—
R, m
3 /lan BepHbIii OTBET 0€3 pelieHust 5 0aJu10B
2 |mnQ
w== |[—
R, m
4 YYacTHUK HE TPUCTYIHJI K PEIICHHUIO 0 6amoB
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Ne5 (30 6amnoB) Pobot aBmkeTcs Mo riakold ropu30HTANIBHON MOBEPXHOCTH M HAHOCUT Ha
Hee u300pakeHue (CM. 1o2omun) TMPU MOMOIIM KUCTH, 3aKPEIUIEHHOW B LIEHTPE KOJECHOM
6a3pl. PoOOT ocHamieH IByMsl OTAEIBHO YNPABISIEMBIMH KOJECAMHU, PACCTOSHUE MEXKIY
LHEeHTpaMHu KoJiec cocTaBisier 50 cM, auaMmerp Kaxaoro u3 JAByX Kosiec paBeH 10 cm,

MaKCHMaJIbHAasA CKOPOCTH BpalllCHHUA MOTOPOB 2 ob/c.
B
.

w2,
§
/
»,‘)
-

e

B |
=
O

,ZZOI’lOJlHumefleble nocCmpoOeHUuAsl

Jlocomun

Po0oT mosmkeH n300pa3suTh QUIypy, COCTOSINYIO U3 CEMH OTPE3KOB (CM. stocomun). UToObI
OTIPEIIETUTh UX MOJIOKEHUE, HEOOXOIUMO MPOBECTH P BCIOMOTATEIbHBIX TIOCTPOCHUIA.

W3BecTHO, 4TO B mpaBWiIbHbIHA TpeyrosbHuK ABC (cM. dononnumensvnvle nocmpoenus) AB =
4 m. D cepenuna ctoponsl AB, E — cepenuna BC, F — cepenuna AC. U3 Touku D Ha
ctopony BC onycrunu nepnenmuxynssp DH. U3 touku E na cropony AC omyctunu
nepneHaukyisip EM. M3 Touku F wa ctopony AB onyctunm nmepnenmukynsip FN. B

o0Opa3oBaBIlIEeMCs IECTUYTOJIBHUKE MpoBeAeHa auaroHans HF.
Po6ort craptyer u3 Touku H. M3-3a kperneHus: KUCTH poOOT HE MOXKET JIBUraThbcs Ha3ald. Bee
pPa3BOPOTHI POOOT JOHKEH COBEPIIATH HA MECTE, TO €CTh BCE Pa3BOPOTHI POOOTA — TAHKOBBIE.

IIpu pacuerax npumure n=3,14.
A) Omnpenenute, yeMy paBHa JUIMHA TpaekTopuu. OTBET naiiTe B MeTpax.

b) Ompenenure, 3a kakoe MUHUMAJILHOE BpeMs poOOT HA4epTUT AaHHYIO ¢urypy. OTBer

JATe B CEKyH/aX.

OTBeT:

A)L=3+3V3++V7~1084m
3,14 x 0,5
20 c

B 3+3\/§+x/7+(90°+30°)><2+131°+30°><
360° 3,14 % 0,1 X2

B)t_3,14><0,1><2
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No | Kpurepuu nmpoBepku bannsl
1 [TpuBeeHO MOTHOCTHIO BEPHOE PEIICHUE 30
ITyHkT A
2.1 | Noxkazano, uro yriasl ZNFA=2BDH=2MEC=30° +2 Ganna
2.2 | BepHO BBIUMCIICHBI ATUHBI OTPE3KOB +2 Oanna
DN=HE=MF=1 m
2.3 | BepHo ompezeneHsl JUIMHBI OTPE3KOB +2 baina
DH=EM=NF=y3 m
2.4 | BepHo ompenenena IiMHa OTpe3Ka +3 Oama
HF=V7 m
2.5 | BepHo onpenenena 1jMHa TPaeKTOPUH +2 Gamna
L=3+3V3+V7~1084m
2.6 | IlpuBeneHoO TOTHYECKH BEPHOE PEIICHHE, HO OMyIeHa OfHa ommoKa | -2 6aa
B BBIYUCIICHUSX
[TynkTt b
3.1 | [IpaBusbHO ompeneneHa aauHa 0001a KoJieca +1 Gann
nd=mX01=3,14x%x0,1=0,314m=31,4cm
3.2 | I[IpaBmiibHO onpeseneHa MakCUMallbHasi CKOPOCTh JIBUKEHUS poboTa | +1 Gamn
M cM
ndw = 0,314 X 2 = 0,2n = 0,628; = 62'8T
3.3 | Bepno onpenenenst yrast £ZFHC u 2HFC: +5 6amios
N3 tpeyronpauka FHC
HF FC HC
sinZHCF ~ sin£FHC ~ sin £HFC
i LFHC—FCX in£HCF = - x\/§— >
sin = o X sin = E 7T (7
3
£FHC = arcsin \ﬁ ~ 41°
¢£HFC = 180° — (60° + 41°) =79°
3.4 | Bepno onpenenen yribl £DHF u £NFH: +3 Oamna
£DHF = 180° — (90° + 41°) = 49°
«NFH = 180° — (30° + 79°) = 71°
3.5 |Ilpu pacyere cymMmapHoro yria jomopoTa po0OoTa, ydYacTHUK | +3 Oaia
UCTIONB3YeT HE BEIWYHMHBI YIJIOB MHOTOYTOJIbHHUKA, a BEJIMYHUHBI
YIJIOB, JOMOJIHSIIOIIMX YTJIbl MHOTOYTOJIbHHKA 10 180°
3.6 | BepHo ompegeneH MUHMMaIbHO HEOOXOIMMBIA CyMMapHbId yrou | +3 Oaia

nOBOpPOTa poboTa
(90° 4+ 30°) x 2 +131° + 30° = 401°
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3.7 |BepHo ompeneneHo BpeMs, KOTOpOE€ pOOOT MOTpaTUT, YTOOBI | +1 6amn
poexarh IO JUHUSM TPACCHI
343V3+V7 1726 ¢
3,14x0,1x%x2
3.8 | Bepno ompezeneHo BpeMsi, KOTOpOe poOOT MOTPATUT Ha pa3BoOpoThl | +1 6amn
(90° 4+ 30°) x 2 + 131° 4+ 30° 3,14 x 0,5
X ~ 2,78 c
360° 3,14 x0,1x2
3.9 | IIpaBuibHO oOmpeAeeH0 MUHUMAIbHOE BpeMs, 3a KOTopoe poboT | +1 Gamn
HauepTUT AaHHyto Gurypy (20 c)
3.10 | B xozme moruuecku BEpHOTO pelieHus Oblia JIOmylleHa ojHa | -2 6aia
apudmMeTnyecKkas onmoxa
4 IIpuBeneHo JIorMYecKH BepHOE pelleHHe s He ONTHMAJBLHOIO | 25
BAPHAHTA MPOXO0KAEHHUS TPACCHI
3) /laH BepHBIl OTBET HA MYHKT A 0e3 pelIeHus 5
(=10,84 m)
6 /laH BepHbIii 0OTBeT HA NYHKT b 0e3 pemenns 5
(20 ¢)
7 Y4acTHUK HE IPUCTYIIII K PEIICHUIO 0




