7 knacc
MepBbIn Typ (10 MUHYmM; KaxOast 3aday4a — 6 6asnos).

1.1. TeTpagp, pyyka un kapangaw ctoat 120 pybnen. A 5 TeTpagen, 2 pyyku n 3 KapaHgawua
ctoat 350 pybnewn. Yto gopoxe: e TeTpagu unu ogHa pyydka? Omeem obocHytume.

OTBeT: pydka CTOUT AOPOXKeE.

O603Ha4MMm LeHbl TeTpaan, pyykn n kapangawa yepes T, P n K cooTBeTCTBEHHO. Toraa:
T+ P+ K=120 (1) u 5T + 2P + 3K = 350 (2). YMHOXMB 0b6e 4actu ypaBHeHus (1) Ha 3,
nonyyum: 3T + 3P + 3K = 360. BbluTeM 3TO ypaBHEHUE 13 ypaBHeHus (2): 2T — P = -10.

CnepoBaTtenbHo, ogHa pydka Ha 10 pybnen gopoxe, 4em ase TeTpaaun.

AHarnozau4Hble paccyx0eHusi moaym 6bimb poeedeHbl CrI08eCHO — be3 8binuchbi8aHus
ypasHeHuUl 8 sisHOM 8ude.
1.2. B TpeyronbHuke DEF npoBefeHa megmaHa DK. Hangute yrnbl TpeyronbHuka, ecnu £ZKDE

=70°, «DKF = 140°. Omeem obocHyume. D
OtBerT: 70°; 90° n 20°. 0
Tak kak yron DKF — BHewHun Ans

TpeyronbHuka DKE, To Z/DEK = Z/DKF — ZKDE = 70°
(cm. puc. 1). BHaumt, TpeyronbHuk DKE -
paBHobeapeHHbIN: DK = EK = FK. F : fﬂ ; F
Takum obpasom, meguaHa DK TpeyronbHuKa
DEF paBHa nosioBMHe CTOPOHbI EF, K KOTOPOM OHa npoBefeHa, NO3TOMY 3TOT TPEYroflbHUK —
npsimoyronebHbln: ZEDF = 90°. CneposaTtenbHo, ZDFE = 180° — (£LDEF + ZEDF) = 20°.
1.3. Hangute Hanbonbluee 4YeTbIpEX3HAYHOE YMCIIO, KOTOPOE AEeNUTCS Ha 7 U 3anucbiBaeTcs
YeTbIpbMS pasnuyHbiMn undpammn. Omeem obocHyuUme.
Orteert: 9870.
Bbibepem nocrnepoBaTenibHO HambOmMblLUME BO3MOXHble 3HA4YeHWA B paspsgax TbiCau,
COTEH M OECATKOB, TO €CTb ByaeM uckaTb YMcno smaa 987a . Yncno 987 pgenutcs Ha 7, 3HAYMT,

a NOMMKHO genutcsa Ha 7. Tak Kak 3HadeHue a = 7 BblbpaTb Henb3s, To a = 0. Yucno 9870 —
NCKOMOE.

Btopon Typ (15 MuHym; kax0as 3adaya — 7 6asnsos).
I

100! - .
2.1. Yucno 3anucanu B BMAe Hecokpatumon apobu. Hanante ee 3HameHaten. Omeem

1050
obocHytme. (HarnomHum, ymo 100! — amo npousgedeHue ecex HamyparsbHbix Yucesn om 1 9o
100.)
OtserT: 5%.
Tak kak 10%° = 250550, TO 4NA OTBETa Ha BOMPOC 3aJayv HagO BbISICHUTb, KakMe U3 aTux

cTa NPOCTbIX MHOXUTENEN CoKpaTATCS.

3ameTtum, yto 100! = 1-2-...-99-100 cogepxuT 50 YETHbIX YUCESI, 3HAYUT, B Pa3fOXKEHUN
yucna 100! Ha npocTble MHOXUTENM He MeHble, 4Yem 50 pgBoek. CnepoBaTtenbHO, 2%
COKpaTuTCS.

Cpeaoun Bcex HaTypanbHbix ynucen ot 1 go 100 poBHO ABaguaTh YMcen AENATCs Ha 5 wn
POBHO 4eTbipe M3 HUX Jensatca Ha 25. 3HauuT, B pasnoxeHun uyucna 100! Ha npocTble
MHOXWUTENMU 4ucno 5 cogepxutcsa ¢ nokasatenem crteneHn 24. CokpatmB Apobb Ha 5%,
nosiydnMm B 3HaMeHaTene 5%,

2.2. TlokaxuTe, Kak paspesatb Qurypy, u3obpaxkeHHyl Ha
PUCYHKE, Ha BOCEMb pPaBHbIX YacTen NATbI MNPSAMOSIMHENHbLIMA
paspesamMu.

OtBeT: c™m. puc. 2.

[MokasaHHbIU criocob paspe3aHusi MOXHO pudymame,
ucxo0s, Harnpumep, u3 credyruwux coobpaxeHud. [lnowads
OaHHOU cpuaypbl — 36 KIIemok, noamomy Kaxoasi u3 yacmed, rosly4eHHbIX Mo pe3yrbmamam
pa3spesaHusi, 0o/mkHa umems nowjades 4,5 Knemku. 3Ha4yum, pa3pe3ams o epaHuyam Krnemok
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cMmbicna He umeem. Kpome moeao, 4mobbi rnosiydums 80CeMb
pasHbix cpuayp, paspesbl O0/MKHbI Mpoxoodume Mo duaz2oHarssiM
yembipex rnpsiMoy20/IbHUKO8 C 2paHuyaMu Ha cemke

2.3. o kpyry ctoaTt 12 geten. Manbyuku Bcerga roBopsTt npasny Masnbynkam u BpyT LeBOYKaM,
a [0eBOYKM BCerga roBopAaT npasay AeBoYkaM M BPYT ManbyumkaM. Kaxabii u3 HUX ckasan ogHy
dpasy ceBoemy cocefly cnpaBa: « bl — ManbumkK» Unu « Tel — AeBoykar». Taknx ppas okasanochb
NopoBHY. CKOSTbKO Masnib4MKOB U CKOSMBbKO AeBOYEK CTOUT No Kpyry? Omeem obocHylume.

OtBeT: 6 Manb4YnKoB 1 6 OeBOYEK.

N3 ycnoBus 3agadn crieqyet, YTO KaxAdbl ManbyuK NPOU3HOCWUIT OOHY U Ty Xe dpaasy:
«Tbl — Manbymk». [JencTBUTENLHO, ECNN €ro cocefd cnpaBa — MarnbyuK, TO OH 3TON dopason
roBopun npaegy, a ecnu 3To AeBOYKa, TO OH 3TOM dhpason nran. AHanorMyHoe paccyxgeHue
nokasblBaeT, YTO KaxJas LeBoYKa roBopuria Tonbko pasy: « Tbl — AeBOYKa».

Tak kak aTnx gpa3 6biNo NPOM3HECEHO MOPOBHY, TO MO KPYry CTOAT 6 ManbynkoB U 6
OEBOYEK.

Tpetun Typ (15 MuHym; kaxxOasi 3adayva — 7 6asnnos).
3.1. [1Ba noesga, B kaxgom u3 KOTopbIXx No 20 oAMHAKOBbLIX BarOHOB, ABUranucb HaBCTpe4y
Apyr Apyry no napannenbHbiM NyTsM C NOCTOSIHHbIMU CKOpOCTAMU. POBHO 4depes 36 cekyHn
nocrnie BCTPeYM UX MepBblX BaroHoB naccaxup Bosa, cuas B Kyne 4eTBEpTOro BaroHa,
NOpaBHSANCS C NaccaXXupom BCTpeyvHoro noesga Onerom, a elle yYepes 44 cekyHabl nocrnegHue
BaroHbl NOe3aoB MOJSIHOCTBI pasbexanucb. B kakom no cyety BaroHe exan Oner? Omeem

obocHytme. B
OtBerT: B 15 BaroHe. 43211 0
Byoem cuutath, 4TO nepBbin noe3n (B [T12]3[4]5]6] 7]8 ]9 Polra]12013]14[15]

koTopoM exan Bosa) HenogswxkeH. Toraa
Opyron noespn Asurancs OTHOCUTENbHO NepBOro, NpeogosieBasa pacctoaHue, pasHoe 20 + 20 =
40 BaroHam 3a 36 + 44 = 80 cekyHf, TO eCTb co ckopocTbto 0,5 BaroHa B cekyHAy.

OT MOMeHTa BCTpeum nepBbiX BaroHOB NOe3doB A0 MOMeHTa, koraa Oner nopaBHANCS C
Boson npowrno 36 cekyHa, 3HauuT, Oner 3a 9T0 Bpemsi npoexan paccTosiHue, paBHoe 18
BaroHam. CnegoBaTernibHO, HA MOMEHT BCTPEYMN NepPBbIX BAaroHOB pacCTosiHME Mexay Boson u
Onerom cocTtaensano 18 BaroHoB. Taknm obpa3om, ecrnin He cuMTaTb BaroHbl B KOTOPbIX OHW
exanu, To mexagy HummM — 17 BaroHoB. BoBa exan B 4eTBEpPTOM BaroHe, TO €CTb MeXAy HUM U
Onerom 6bino 3 BaroHa nepBoro noesga n 14 BaroHoB BTOPOro noesga, 3Hauut, Oner exan B
NATHagLUaTOM BaroHe BTOpOro noesaa (cm. puc. 3).

3.2. B paBHoGeapeHHOM TpeyronbHuke ABC yron B paseH 30°, AB = BC = 6. lNpoBeaeHsbl
BoicoTa CD TtpeyronbHuka ABC wn Bbicota DE TtpeyronbHuka BDC. Hangnte BE. Omeem
obocHytime.

OtBeT: 4,5. B

Tak kak TpeyronbHuk BDC — npaAmoyronbHbii U ero katet DC
1
nexut HanpoTtus yrna DBC, koTtopbin paBeH 30°, To DC = EBC (cm.

puc. 4). Kpome Toro, «DCB = 90° — /DBC = 60°, 3HauuT, B
NpsiIMOYrofnibHOM TpeyronbHuke CED kateT CE nexut HanpoTus yrna

1 1
CDE, xotopbin paBeH 30°. CnepoBaTenbHo, CE = EDC = ZBC'

3

Takum obpasom, BE=BC - CE=—-BC=4)5. A C
4

3.3. YuutenbHuua 3anucana Ha gocke ABa HaTyparnbHbIX Ynucna. JleHs
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YMHOXWI rnepBoe 4ncrio Ha cymmy umdpp sBtoporo n nonydmn 201320132013, deas yMHOXMUN
BTOpPOE 4YMCNo Ha cymmy uudp nepsoro u nonyuunn 201420142014. He owmnbca nu KTo-TO U3
pebsat? Omeem obocHylime.

OTBET: KTO-TO M3 pebaT owmnbes.

Bocnonb3yemcsa npusHakom denumocmu Ha 3 u 9: umcno genutca Ha 3 (9) Torga u
TONbKO TOrga, korga ero cymma umcpp genutca Ha 3 (9). Cymma umdp vmcna 201320132013
paBHa 18, 3HaunT, oHO genutcs Ha 9 n Ha 3. Cymma umdp vncna 201420142014 pasHa 21,
3HA4YUT OHO AennTcs Ha 3, HO He AennuTcsa Ha 9.

[anee MOXHO paccyxaaTb No-pasHoOMy.

[MepBbirt cnoco6. Bo3amoxHbl TpU criyyas:

1) ecnn oba vncna, 3anMcaHHbIX yYuTenbHUULEN, OENUNNCE XOTSA Bbl Ha 3, TO 06a NOMy4YeHHbIX
npon3BefeHns OOMKHbI Obln Aenntbes Ha 9. OTo o3HavaeT, YTo Peasa HaBepHsika ownoes;

2) ecnn O4HO M3 3anUCaHHbIX Ynucen Aenunocb Ha 3, a Apyroe — HeT, To oba npousBeneHus
OO0JSDKHBI BbINKN 0enuTbea Ha 3 1 He aenuTbesa Ha 9. B aTom cniyyae HaBepHsika owmnbes J1ens;

3) HM OQHO M3 3annCaHHbIX Yncern He genunocb Ha 3, To oba npousBedeHNa He MOrnn BbITb
KpaTHbl TPEM, TO eCTb oWnbnNncb oba Manb4mka.

BTtopon cnocob. lMpegnonoxum, 4to dena He owmnbcesa. Toraa, Tak kak 201420142014
aenutca Ha 3, HO He aenuTcsa Ha 9, TO OOHO M3 Yncen, 3anMCaHHbIX YYUTENbHULEN, AENNNOCH
Ha 3, HO He genunocb Ha 9, a gpyroe — He genunocb Ha 3. B atom cnyyae JleHs He mor
nony4nTb YnCno, aensuieecs Ha 9, To ectb JleHsa ownbes.

Taknm obpas3oMm, OHM He Mornu 6biTb MpaBbl OAHOBPEMEHHO, 3HAYUT, KTO-TO U3
Manb4MKoB oLmnbes.

Lna peweHus makxe MOXHO ucriofnib3oeame 6onee obuiee ymeepxxoeHue: noboe 4ucrio
U €20 cymMma yugp umerom oOuHaKoseble ocmamku om 0eneHus Ha 3 (9).

YeTBepTbin Typ (20 MUHym; kaxOasi 3adayva — 8 6asnnos).

4.1. B copeBHOBaHUAX BEJSIOrOHLLMKOB Ha KPYroBOM Tpeke MpuHANU ydyactue Bacs, ets u
Kons, ctapToBaB ogHOBpeMEHHO. Bacs kaxabin Kpyr npoesan Ha 2 cekyHabl ObicTpee leTu, a
Meta — Ha Tpu cekyHabl 6bicTpee Konu. Korga Bacsa 3akoHumMn guctaHuuio, eTe ocTtanoch
npoexatb OAuH Kpyr, a Kone — aBa kpyra. CKONbKO KPYros cocTaBnsna gUCTaHuna?

OtBeT: 6 Kpyros.

lMycTb gMcTaHumMsa coctaBnana n Kpyros, a Bacs npeogonesan Kaxabln Kpyr 3a t cekyHg,.
Torpa Bclo guctaHuuioo Baca npoexan 3a tn cekyHa. [NeTta npoexan n — 1 Kpyr, npoesxas
Kaxabl Kpyr 3a t + 2 cekyHAabl, 3HA4YMT, K MOMEHTY domHMwa Bacu oH 3aTtpatun (t + 2)(n — 1)
cekyHa. Kons npoexan n — 2 kpyra, npoesxas Kaxabln Kpyr 3a t + 5 cekyHA, 3Ha4YuT, K MOMEHTY
duHuwa Bacu oH 3atpatun (t + 5)(n — 2) cekyHAabl.

N3 ycnosua 3agaum cnegyet, uto tn = (t+ 2)(n — 1) = (t + 5)(n — 2), YTO MOXHO 3anncaTb B

m=(t+5(n-2),
m=0t+2)(n-1)
Packpoem ckoOku 1 npuBeaem noaobHblie craraeMsble:

Bnae CUCTEMbI ypaBHeHVII7IZ { . Pewunm ee.

S5n—2t = 10, 5n—2t =10, n=6, B “ ¢
R S -
2n—t=2 4n-2t=4 t=10
4.2. Ha ctopoHax BC n CD kBapgpata ABCD oTMmeyeHb!
To4YkM M n N coOTBETCTBEHHO Tak, 4To nyyn AM n AN genat N
yron BAD Ha Tpu paBHble 4vactm. ME — BbicoTa —+ £
TpeyronbHuka MAN. Hawngute yron EDN. Omeem
obocHytime.
OtBeT: 15°.
3amMeTuM, 4YTO NpPsMOYrosibHble TpeyronbHUkn MBA wn
MEA paBHbl (N0 rMNOTEHY3€ U OCTPOMY Yriy, CM. puc. 5). | D

CnepoBatensHo, AE = AB = AD, T0 ecTb TpeyronbHuk DAE A !



— paBHobGeapeHHbIn. Tak kak ZDAE = 30°, 1o ZEDA = /DEA = (180° — ZDAE) : 2 = 75°.
3Haunt, ZEDN = 90° — ZEDA = 15°.

4.3. 13 waxmaTHon gockun (pasmepom 8x8) Bbipe3anu LieHTpasnbHbIi KBagpaT pasmepom 2x2.
MOXHO Nn OCTaBLUYOCA 4YacTb OOCKM paspe3aTb Ha paBHble urypku B Buae OykBbl «I»,
COCTOSILLME U3 YETbIPEX KNETOK? QuaypKu MOXHO rnosopadyusams U rnepegopaqusams. Omeem
obocHytume.

OTBeT: HeT, Henbas.

Mpeanonoxum, 4YTO MCKOMOE paspe3aHne BO3MOXHO.
[Mokpacum ropusoHTanM [OCKM MooYepeaHo B [OBa LUBeTa
(«maTpacukom», cMm. puc. 6). Torga B Kaxgowm durypke,
HEe3aBUCMMO OT €€ pacnosioXeHus, GyayT Tpu KNeTKM OAHOro
LuBeTa U OA4Ha KneTka Apyroro uBeTa. Tak kKak B OCTaBLUENCSs
yacTn gockn — no 30 KNeToK Kaxgoro upeTa, TO (purypok npwu
paspes3aHnm MOXeT NONyYNTbCS TONbKO YETHOE KONMMYECTBO.

C ppyron cTopoHsbl, cdurypok byget (64 — 4) : 4 = 15, 10

eCTb HeYeTHOe KOJ1In4eCTBO.
Puc. 6
I'IonyquHoe npoTnBopeyne nokKa3bliBaeT, YyTo

YKa3aHHO€e pa3pe3aHune oCyeCTBUTb HEBO3MOXHO.






