BCEPOCCHUNCKAS OJIUMITUA JTA LIIKOJIbHUKOB
10 MATEMATHKE 2015-2016/u. r.
IKOJIbHBIN DTAIT
9 kitacc
Pemienus u KPUTEPHH ONCHUBAHUSA

1. HatypanbHOe YHCIIO Ha3bIBaeTCS MAJMHAPOMOM, €CJIM OHO HE W3MEHSETCS TMpHU
3alMChIBaHUU ero 1u¢p B oOpatHoM mopsake (Hampumep, 626 — mamuHIpOM,
a 2015 —mner). [Ipencraspre yricno 20158 Bue CyMMBbI ABYX MaJIHHIPOMOB.
Oteer. 2015 = 1551 + 464
Kommenmapuu. YToObl HAWTH pellleHrne, MOKHO OBLTO paccyX1aTh TaK:
Tak xax 2002 He MOIXOMUT, 3HAYMT, Oojbinee ciaraeMoe uMeer Bux 1AAL. Torma
BTOpOE cjlaraemMoe JOJDKHO 3akaH4YMBaThcs Ha 4, Tak Kak oHO paBHO 2015 —1AA1,
T. e. uMeeT BUx 4B4. Utax, 2015 -1AAL = 4BA4. [Tonygaem

2015 - 1001 - 404 AAO + BO,
T.e. 61 = AA + B, OTKyJa AA =55B = 6.
KpuTtepun nposepku.
. Bepwnbiit npumep — 7 6amios.
[IpuBoaUTH MOKa3aTENBCTBO, YTO JpYrue HE TMOIXOJIAT, WIM pacCyXlIeHue, Kak
npuMep ObLT HaliJIeH, He TpeOyeTcs.
. Hegsepnsriit npumep — 0 6a1oB.

2. Ha nmocke Obuta HamucaHa HecokpaTuMas ApoOb. [leTs yMeHbIUI e€ YuciIuTeNb
Ha 1, a 3HameHaTens Ha 2. A Bacs npubaBwit K yuciuTeno 1, a 3HaMeHaTe b OCTaBHII
0e3 m3MeHeHuii. OKa3aJioch, YTO B pe3yJibTaTe MaJbUUKH TMONYYWJIH OJMHAKOBBIC
3HadeHus. Kakoit ”MeHHO pe3ysibTaT Y HUX MOT TIOJTy9IHThCS ?

OTBer. 1.
a a-1
Pemenne. IlycTs Oblna HamucaHa JapoOb E Torga Ilets mosyuwni b2’ a Bacg
a+l . a-1 a+l
—— . Tak Kak OHM TMOJYyYWJIU OJMHAKOBBIA pe3yibTar, ﬁ = T , OTKyza
a
b—-a=1. 3naunt, ucxoaHas ApoOb MMea BUT —1 U Tlets nomyuwn u3 He€ npoOb
a+
a-1 a+l
, a Bacsa , T. €. pe3ynbrat u [letu, u Bacu pasen 1.
a-1 a+l
Kommenmapuii.

T.x. B ycnoBuu rosoputcs, uto y lletm m y Bacu mnomydenHas apoOb umena
HEKOTOpOe 3HaueHHe, IPOBepsITh, UTO 3HAMEeHAaTelb He paBeH HyJI0, He TpeOyeTcs.



Bcepoccutickas onmuMnuaia mkoIsHAKOB 1Mo Matematuke 2015—-2016/4. r.
[IIxonpHBIA 5Tan. 9KiIace

Kputepuu npoBepku.
* Bepnoe pemenne — 7 6aJ10B.

a .
* [lomydeHo, uro ucxoaHas ApoOb UMeNa BUL —1 (MM SKBUBAJIEHTHBIA €My), HO
a+

Janiee BbIBOJIOB IPO UTOIOBOE 3HAUEHHE He clienaHo — 3 Gasa.
* PemieHue mpuBeeHO Ha KOHKPETHOM TpuMepe (Hampumep, MoKazaHO, 4TO IS

npobu 3 yCIIOBHE 3a7[aui BBIMOJIHEHO) — 2 Oajia.

* [IpuBenén Tonbko BepHBIN oTBeT — 1 Ga.

3. uma pomxkeH Obl1 momacTh Ha craHmuio B 18:00. K stoMy BpemeHu 3a HUM

JOJDKeH ObLT prexaTh oTel] Ha aBToMoOuie. Oanako Jluma ycnen Ha 6ojiee paHHIOHO

AIIEKTPUYKY M OKa3zajcs Ha ctaHiuu B 17:05.0H He cTall 10KUIaThCs OTIA U TOIEN

emy HaBcTpeuy. [lo mopore onu BcTpeTmnuch, Jluma cem B aBTOMOOWIIb, U OHH

npuexanu gomMod Ha 10 MuHYT paHbie paccuuTaHHoro BpeMenn. C  Kakoi

cKopocThio &N Jluma 10 BCTpeuw C OTILOM, €Clid CKOpPOCTh aBTOMOOWIs Oblia

60 km/a?

OtBer. 6 kM/4.

Pemenune. /luma npuexan gomoii Ha 10 MUHYT paHbIlle, 32 3TO BpeMs aBTOMOOHIIb

TBaXBI TIpoexan Obl MyTh, KoTOpbid Jluma mpomén. CremoBarenbHO, HA TYTH

K BOK3aJIy OTeIl Ha aBTOMOOMJIE COKOHOMMJI S5 MHUHYT M BcTpeTwsn dumy B 17:55.

3HauuT, [luMa npoién paccTossHUe OT BOK3aja JI0 BCTpeuu ¢ oTIoM 3a 50 MUHYT, TO

ecTh oH 11é1 B 10 pa3 MejyieHHee aBTOMOOMIISA, M €r0 CKOPOCTh ObLita 6 km/d.,

KpuTtepun nposepku.

» TlonHoe BepHOe pelieHre — 7/ GasIoB.

* B 1esoM BepHOe pellleHHE C HEIOCTATOYHBIMU 00OCHOBaHUSMHU (B YaCTHOCTH,
HaprCcoBaHa cXeMa JIBMKEHHUS C HEMOJIHBIMU 000CHOBaHUAMHU) — 5 6asios.

* BepHnbiit X0 pelieHusi, HO HEBEPHBIA OTBET M3-3a apU(PMETUUSCKON OIINOKH —
4 Ganna.

» Haiineno, uro Bpems Bctpeun 17:55,a nanpine npoaBrkeHnid HeT — 2 Gaia.

* Halineno, yto oTell 1Mo mopore K BOK3aly CIKOHOMHUJ S MHHYT, HO OIIMOOYHO
MPUHSATO, 4TO 110 BcTpeun Juma mén 55 munyt, — 2 6ana.

* [lpuBenéH TonbKo BepHbIN 0TBeT — 1 Gas.
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4. B moa3eMHOM HapCTBE JKMBYT THOMBI, TIPEAITOYUTAIOIIIE HOCUTh JTUOO 3eJIEHbIE,
1o cuHMeE, THO0 KpacHble KadTaHbl. HekoTopble U3 HUX BCeraa JryT, a OCTajlbHbIe
Bcerjia roBopsT npaay. OIHaXKIBI KOKIOMY U3 HUX 33Tk YeThIpe BOIpoca.

1. «T'bI IpeIToYrTaeIIb HOCUTD 3eJEHBIN KadTan?»

2. «['pl mpeAmoYnTaCI> HOCUTh CHHUM KapTaH?»

3. «I'p1 mpeamoYnTaeIb HOCUTH KpacHbIN KadTan?»

4. «Ha mpeapiayinye BOMPOCH Thl OTBEYAT YECTHO ?»

Ha mepBeiii Bomipoc «a» orBetwniu 40 rHomoB, Ha BTopoit — 50, Ha Tpetnit — 70,
a Ha 4eTBEPTHIi — 100.CKOIBKO YeCTHBIX THOMOB B TIOJI3¢MHOM I1apCTBE?

OtBert: 40 4eCTHBIX THOMOB.

Pemenue.

Ha 4-if Bonpoc ¥ YeCTHBINW, ¥ JT'YH OTBETAT «Ia», IO3TOMY B MOJ3€MHOM I[apCTBE
Bcero 100raomos.

UecTHbIN THOM Ha OJMH W3 TPEX MEPBBIX BOTIPOCOB OTBETHUT «Ia», a Ha JBA — «HET».
A nTyH, HA000pOT, Ha JIBa U3 MEPBLIX TPEX BOMPOCOB OTBETUT «Ja», a HA OJUH —
KHET».

Jlanee oTBET MOXKHO MOJYYUTh WU YpaBHEHUEM, WIIK PACCYKICHUEM.

Cnoco6 1. ITycTh Bcero X 4ecTHBIX THOMOB. Torma Bcero Ha IepBble TPU BOIpoca

oyaer X + 2+ (100 —x) = 200 —x otBeToB «ia», T. e. 200 —x = 40 + 50 + 70 = 160,

oTtkyzaa X = 40.

Cnoco6 2. B cymme Ha niepBbie Tpu Borpoca 0610 mano 40 + 50 + 70 = 1601BeTOB

«na». Ecnu ObI Bce THOMBI TOBOPUITH TIpaBiy, TO HA MEpPBbIe TPU BOMPOCa OBIIO ObI

100 otBeTOoB «na». Tak Kak KaKIbIM JDKEL[ Ja€T HA OJUH OTBET «1a» OOJIbIlE, BCErO

otBeyasid 160 — 100 = 6@xertoB. 3HauuT, YecTHLIX THOMOB 40.

KpuTtepun npoBepku.

* Bepnoe pemenne — 7 6aJ10B.

* PaccyxneHueM HaiijieHO, CKOJBKO JDKEIIOB, @ CKOJIbBKO YEeCTHBIX THOMOB, He
Haigeno — 5 0aios.

* Bepwnbsiii oTBeT 6€3 060cHOBaHMSI — 2 Gaa.
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5. B tpeyronsuuke ABC MeauaHa, BBIXOIAINAS U3 BEPIIMHBI A, MEepHeHANKYJISIpHA
OuccekTpuce yria B, a MeauaHa, BBIXOIAIAs M3 BEPIIMHBI B, MeprneHIuKyIspHa
ouccektpuce yrina 4. I3BectHo, uto ctopoHa AB = 1. Haiinute nepumeTp Tpeyroib-
Huka ABC.

OTtBerT: 5.

Pemenne. Ilycts AM — menunana, npoBef€HHast U3 BeplinHbl 4. Toraa B Tpeyroib-
nuke ABM Ouccektpuca yrina B nmeprieHaukyisipHa ctopoHe AM, T. e. OuccekTpuca
SIBJISIETCS M BBICOTOM. 3HAUUT, 3TOT TPeyroJbHUK paBHOOenpeHHbI, AB = BM = 1. Ho
torga BC = 2BM = 2. AHajoru4HO U3 BTOPOTO YCIOBHUS IMOIydaeM, yTo cropoHa AC
B ZIBa pa3a Oomnblie 4B, T. e. nepumeTp Tpeyronbauka ABC paBeH 1+ 2 + 2 = 5.

KpuTtepuu npoBepku.

* Bepnoe pemenue — 7 6aJ10B.

* IlonyudeHo, 4TO TpeyroNbHUK, OTCEKaeMbli OJHOM U3 MeJlaH, — paBHOOEPEHHbIH,
HO JaJIbHEHIINX MPOJBIKEeHUH HeT — 3 Oasa.

* [lpuBenéH Tonbko BepHbIN 0TBeT — 1 Gas.
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6. Ectb Tpu cocyna o6séMoM 311, 411 1 5 1 6e3 AesieHul, KpaH ¢ BOJIOH, paKOBHUHA U
3 71 cupoma B caMOM MaJIeHBKOM cocyjae. MOXKHO JIM C IOMOIIbIO TIepesTMBaHMMA
MOJIYYHMTh 6 JI CMEeCH BOJbI C CHPOIOM TakK, YTOOBI B KaXXIOM COCYJie KOJUYECTBO
BOJBI OBLJIO PABHO KOJMYECTBY cHpoma?

Pemenne.

Hampumep, Tak (cM. TabIuIly HUXe, ¢ — CHPOII, B — BOJIa, © — UTOTOBast CMeCh).

3-auTpoBblii | 4-TUTPOBBIH | S-TIHTPOBBIH
cocy cocy cocy
3c 0 0
[lepensém cupon B S-TUTPOBBI 0 0 x
P cocynt apc HOMOHIHE 3 0 x
’ 0 3B 3c
3- ¥ 4-TUTPOBBIX COCYOB MOIYIHM

2 nuTpa BOJbI B 4-TUTPOBOM 38 38 S
cocyJe. 25 45 X
2B 0 X
0 28 3c

Jlonus 3ateM 4-TUTPOBBIN COCY [T
CHUPOTIOM, MOJIy4YUM 4 JT HyKHOH 0 2B+ 2c=4u 1c

CMECH.

Otonsém 3 uTpa 3TOH cMecH U 3u 1n 1c
ocTtaBuiicss 1 1uTp cmecu 3u In + 1c 0
nomoaHUM 1 71 cupora, a 3aTeM 0 I + 1c 3u
1 nutpom BoAbI B 3-TUTPOBOM lu + 1c 0 3
cocyne. lu+1c+18=3u 0 3u

KpuTtepun nposepku.

* BepHnbiit anroput™m — 7 6a1ioB.

* [lomy4yeHo MeHbIe 6 JUTPOB HYXHOW cMmech (T.e. B OJHOM COCyJe MOJy4deHa
HY)KHasi CMECh, a B IPYrOM MPOIOPIUS He coOtoeHa) — He Ootee 1 Gaa.



