5 knacc

MakcuMaJbHOE KOJHMYECTBO 0AJIJI0B 32 BBINOJHEHHE BeeX 3ajanui — 27

Nel. (3 6am1a)

VYV paccedHHON XO3SIMKM €CTh TpPHU SIIMKA [JIs paccaipl C HAANHUCHIO
"Orypust", "LiBeTsl" u "Pomamku". OHa mocaaniia CEMEHa pOMAILIEK, OTYpLIOB U
KOJIOKOJIbYMKOB B ATHU SIIIMKUA TaK, YTO BCE HAAMUCU OKA3aJuCh HEBEPHbIMU. UTO
BBIPACTET B SAIIMKE C HAAMUACHIO "PoMammku"?

Pemenne:

B cuny cBoeil paccessHHOCTH, XO3diiKa HE MOrja NOCaAuTh B SIIUK C
Ha3BaHueMm '"lIBeTbl" HHM pOMAaIlKM, HU KOJOKOJbYMKU. ClenoBaTelbHO, OHA
N0CA/IUJIa B 3TOM SIIIHUKE OTypLIBI.

Tenmepp ocTanoch €M NOCAAUTh POMAIIKM M KOJOKOJIBYUKM. /[lnsg HuX
ocTanoch nBa sumka ¢ HaanucsaMmu: "Pomamxku”" m "Orypusl". Ho paccesannas
X0351iKa HE MOCaJniia pOMAIIKHU B SIIMK ¢ Ha3BaHueM '"PoMaiku", Kak OHU TOTO
OHM 3aCIyKMBAJIM, a I[OCaauiia UX B AMMUK ojJ Ha3BaHueMm "Orypusl". A
KOJIOKOJIBYMKH OHA MOCAINJIA B SIUK C HAANMUCHIO "PoMariku".

OTtBet: KOJIOKOJIBYKKH.

3banna — peuieHue BEPHOE, MOJTHOE, HE COJAEPIKUT OITUOOK

2 6anna — NpU BEPHOM OTBETE PEIICHHE B OCHOBHBIX YepTax BEPHOE, HO
HEMOJIHOE WM COACPKUT HEMPUHITUTTHATBHBIC OIIHOKU

1 6ann — 3anUCcaH TOJBKO OTBET

0 6annos — pelIeHne HEBEPHOE UM OTCYTCTBYET

Ne2. (5 6ass10B)

Bonk, Ex, Unx u bo6ép nenmunu anenscuH. Exxy mocramock BaBoe OobIie
noJiek, ueM Ymxky, Umxy — BrsAtepo meHblie, yeM boopy, a boopy — Ha 8 nonek
oonbie, yem Ymxky. Haiinure, ckonbKo J0JieK ObUIO B ameiibcuHe, eciu Bonky
JOCTAJIACh TOJIBKO KOXYpa.

Pemienue:

Llepeswiii cnocoo.

Ilycte Umky nmocranocs x IOJEK ameinbCuHa, Torna Exxy mocramoce 2x

noiiek, a boopy —5x nonek (Bonky — 0 mgoinek). 3nas1, yto boOpy nocranock Ha 8

noyiek Oouibiiie, yeM Yumxky, cocraBisieM ypaBHeHue: 5Sx — x = 8. Ero pemienue:



x = 2. Bcero gonek B amenbcuHe Obu10 X + 2x + 5x + 0 = 8x. IlogcraBuB x = 2,
noiayuum 16 goiex.

Bmopoii cnocod.

[IprMeM KOJIMYECTBO JOJEK aneabCUHA, KOTOPbIE H0CTanuch YKy, 3a OAHY
yacTh, Toraa Exy gocranock nBe yactu, boopy — mnsiTh yacreit, a Bonky — HoIb
gacteil. boOpy mocramock Ha 4 wactu Ooibine, yeM YmKy, 94TO COCTaBISET &
nosiek. CiaeqoBaTeabHO, OJJHA YacTh — 3TO 2 JOJbKHU. Tak Kak BCEro yacteu 8, To
noJjiek — 16.

OTtBet: 16 nonex.

5 6annos — pernieHne BEpHOE, MOJHOE, HE COJAEPIKUT OMIHOOK

3 6anna — TpU HEBEPHOM OTBETE XOJI PEUICHUs BEPHBIM, HO JOIMyIIeHA
BBIYUCIIUTEIbHAS ONIMOKA WM OMHUCKA, U C €€ Y4YETOM pelIeHUE JOBEICHO 0
KOHIIQ

2 6anna - 3a1McaH TOJIBKO OTBET

0 6ann106 — pelieHne HeBEPHOE WIIH OTCYTCTBYET

Ne3. (5 6ams10B)
PazpexbTe npsaMoyroyibHUK pazMepoM 4x9 Ha IBE 4acCTH ¢ TAKUM PacueTOM,

YTOOKI B PE3YJIbTATC U3 HUX MOXKHO OBLIO CIIOKUTH KBaJpar.

Pemienne: Bcero B npsamoyronsHuke 36 xierok. I[loatomy kBampar
MOJYYUTCS pazMepoM 6x6. Tak Kak JJIMHHASA CTOPOHA COCTOUT U3 JIEBATHU KJIETOK,

TO TPU U3 HUX HYKHO OTPE3aTh.

5 6annos — perneHne BEpHOE, HE COEPIKUT OMTUOOK

0 6annos — pelieHne HEBEPHOE U OTCYTCTBYET



Ne4, (7 6ans10B)

¥ Moero apyra Tpoe 4acoB B KBapTHpE:

- aHaJIOrOBbIE (CO CTpPEIKaMH) MEXAHMYECKHE Yachl, KOTOpPbIE BCEraa
IIOKAa3bIBAIOT MPAaBUIIBHOE BPEMS;

- aHAJIOTOBBIE ANEKTPUUECKHUE YACHI;

- 3JIEKTpUUECKUE IU(PPOBBIE YaCHI.

Korga Her cBera B KBapTUpE, AaHAJIOIOBBIE BJIEKTPUYECKUE YaChI
ocra”aBnuBaroTca. Ho koraa 3;meKTpuyecTBO BO3BPALIAETCS, 3T YaChl HAUMHAIOT
OTCUUTHIBATh BPEMS OT TOM TOUKH, KOTJJa OHU OCTAHOBUJIHC.

OkpaH HU(POBBIX JIEKTPUUECKUX YACOB, KOT/Ia HET cBeTa, racHeT. OJIHaKo,
KOT'/Ia DJIEKTPUYECTBO BO3BPAIIAETCS, SKpPAaH HAUYMHAET MHIaTh, Yachbl HAUMHAIOT
otcyeT Bpemenu ¢ 12:00.

Onnaxxapl yTpoM MO Jpyr ymien Ha pa0oTy, Korja BCE €ro 4achl

noka3biBanau 6:30. Bo3BpaTuBIINCH BeUEPOM JOMOM, OH OOHAPYIKHUJI:

. €ro MEXaHUYECKHUE Yachl IOKa3bIBaroT 8:21;
. aHaAJIOTOBbIE AIEKTPUUYECKHUE Yachl MOKa3bIBatOT 7:50;
. U (POBBIC FIEKTPUIECKUE TTOKA3bIBAIOT 6:03, Murasi.

[Ipenmnonoxum, 4To ObUT TOJIBKO OJMH MEPEPHIB B MOJAYE SHEPrUU, KOTAA
OH HayaJIcAd ¥ KOorja 3aKOHYMJIICS?

Pemenune: O6a BapuaHTa pElICHUS] CTPOSITCS U3 TOTO, YTO MEXaHUYECKHE
Yyachkl HUKAK HE MOCTPAJaiu OT cOOs 3JIEKTPOIHEPTUH U MOKA3bIBAIOT MPABHIBHOE
BpeMsl BO3BpAILICHUS Apyra, T.€. 8 yacoB U 21 MunyTa.

llepsuviii cnoco6. CHavana onpeneauM, CKOJIbKO IPOJoJIKajics nepepsis. Bo
BpEMsI MepephiBa aHAJIOTOBBIE AJIEKTPUUYECKHE Yachl OCTAHABIMBAIOTCS, HO BpeMs
He cOpachIBaeTCs.

3HauuT, nepepsbiB npoaokaics 8 U 21 Mmud — 7 4 50 mun = 31 mMuH.

Hanee onpenenuM, Koraa nepepsiB 3akoHunics. C Toro MoMeHTa 1udpoBbie
ANEKTPUYECKHUE Yachl OTCUUTAIN 6 4 03 MUH.

3HAYuUT, nepepbIB 3aKOHYMIICA B 8 4 21 MuH — 6 4 03 MuH =2 4 18 MuH.

CooTBEeTCTBEHHO, nepepbiB Havacs B 2 4 18 MuH — 31 mun = 1 4 47 muH.

Bmopoii cnoco6. Tak kak 1udpoBble Yachl HAUMHAIOT OTCUYET BPEMEHU C

12:00, To nepeprIB 3akoHumics 6:03 nazan, T.e. 8:21 - 6:03 = 2:18.



DJIEKTPUYECKUE Yachl HAYMHAIOT OTCUYET C TOW TOYKH, KOTJla OHU
OCTaHOBUWJIMCH, OHU BKJIIOUMIUCh 6:03 Hazazn, Torna nepepsiB Havyancsa 7:50 - 6:03
= 1:47.

Urak, nepepsiB Havasncs B 1:47 u 3akonunsics B 2:18.

OTtBeT: nepepsiB Havasics B 1:47 u 3akoHumics B 2:18.

7 6annos — penieHrue BepHoe, MOJTHOE, HE COJIEPAKUT OIHOOK

5 6annoe — Mpu HEBEPHOM OTBETE XOJ PEIICHHS BEPHBIM, HO JOIMYyIICHA
BBIYUCIIUTEIbHAS OIIMOKA WM OMHUCKA, U C €€ y4YEeTOM pelIeHHUE TOBEICHO 0
KOHIIa

3 6anna — XOJ pelleHus BEPHBIM, HO HE JOBEACHO 1O KOHIIA: HaWJEHBI
MPOIOKUTEIBHOCTD MEPEPHIBA U HAYAJI0 WM KOHEI] IEpepbiBa

1 6ann - 3aMcaH TOJIBKO OTBET

0 6ann06 — pellieHre HEBEPHOE WIIU OTCYTCTBYET

Nes. (7 6ansoB)

benocHexka BolLIa B KOMHATY, TJ€ BOKPYr Kpyrjaoro crojia ctosio 30
cTyibeB. Ha HEKOTOPBIX M3 CTYJIBEB CHACIHU THOMBI. OKa3anock, 4To benocHexka
HE MOXET CEeCTh TaK, 4TOOBI PsiIOM C HEW HUKTO He cujien. Kakoe HanMeHblee
YKCJIO THOMOB MOTJIO OBITh 32 CTOJIOM?

Pemenue:

Kaxnap1ii rHOM MOXKET clienath HeIOCTYHbIMU 1151 benocHexku 3 cryna —
TOT, Ha KOTOPOM OH CHUJUT, a TaKXKe CTyJibs copaBa u cieBa. llosTomy
HauMmeHblee yucio rHoMoB 30:3 = 10. ['HOMBI MOTYyT CHJAETh, HampuMmep, Ha
CTyJIbAX ¢ HOMepamu 3, 6, 9, ... 30 — yepe3 KaxkJple JBa CTyja Ha TpeTbeM. [Ipu
TaKOM PACTOJIOKEHHUH JTF000H MyCTOM CTYJ OKAa3bIBAETCS PSIIOM C 3aHATHIM (JIM00
crpasa, JIn0O CIIeBa).

JlokaxemM, 4YTO TIpU MEHBIIEM YHCJIE THOMOB benocHexka Hauger
cBOOOAHBIN CTyn 06e3 coceneit. IlycTh THOMOB 3a ctosoM 9. HazHauum sro00ro
rHOMa CTapIliMM U HAaYHEM OTCYET CTYJIbEB C HETO — TO €CTh «CTapIlHi» THOM
cuaut Ha cryne Nel. IIpu satom benocHexka y»e He CMOKET 3aHATh CTYJibst Ne30 u
Ne2. Cnepyromuii THOM JOJDKEH CECTh HE Jainbiue, yem Ha cTysa Ne 4, nnHade
benocuexka csger Ha cTyn Noe 3 — U psjioM ¢ HEl OKaxyTcsi CBOOOAHBIMU 00a
coceqnux cryna — Ne2 u Ne4. Paccyxkasg aHaJOTMYHO, IPUXOJUM K BBIBOIY, YTO
TpeTUuil THOM csaneT Ha cTysn No7, yerBepThii — Ha cTya NelO u 1.1, eBsatomy

rHomy aoctaHetcst ctys Ne25. A 3T0 03HavaeT, 4YTo B pacnopskeHun benocHexku



OynyT ctynbs No27, 28 u 29, Ha m000M U3 KOTOPBIX OHA CMOXET PACIIOIOKUTHCS
0e3 coceneil mo OoKam.

OtBet: 10 rHOMOB.

7 6annos — penieHnue BepHoe, MOJIHOE, HE COJAEPIKUT OIIHOOK

5 bannos — HalIEHO BEpHOE KOJIMYECTBO THOMOB M OOBSCHEHA MX paccajka,
HO HE JI0Ka3aHO, YTO JIAHHOE KOJIMYECTBO THOMOB HAaUMEHbIIIEE

2 6anna — HaWEHa paccajka COOTBETCTBYIOIIAS YCIOBHUIO, HO KOJUYECTBO
THOMOB H€ SIBJIIETCS] HAUMEHBIIUM

1 6ann — 3anucaH TOJIBKO OTBET

0 6ann06 — pelieHne HeBEPHOE WIIU OTCYTCTBYET



6 Knacc

MakcuMaJIbHOE KOJHUYECTBO 0AJIJI0B 32 BBINNOJHEHHE BCeX 3aJanuii — 28

Nel. (5 6am10B)

Haiitu Bce Takue HaTypajbHBIC YHCJIA, KOTOPHIC yBEIWYUBAIOTCA B 9 pas,
eCITM MeX Iy MUGPON eMHUIL U TU(PPOH TECITKOB BCTAaBUTH HYJIb.

(Hanuwume pewenue 3a0auu, a He moJibKo omeem).

Pemenue:

[Tycth y — mudpa enunniy, x — nudpa AecATKOB, TOTAA:

x0y =9-xy

100x +y=90x + 9y

10x =8y
8

X = E Yy
4

X = E Yy

pu y= 35 x=4

qucio 45, 205 9

45

OTtBer: 45

5 bannos — perneHne BEpHOE, TOJHOE, HE COJAEPIKUT OMIHOOK

4 6anna — TMpU HEBEPHOM OTBETE XOJI PEUICHUS BEPHBIM, HO JOIMYyIIcHA
BBIYUCIIUTEbHAS OIIMOKA WJIM OMHCKAa M C €€ y4YETOM pPEIICHHE JOBEACHO IO
KOHIIA

3 6anna — 3amada JOBEACHA JO BEPHOrO OTBETa METOJOM Iiepebopa, HO
paccMaTpuBalOTCsT HE BCE BO3MOKHBIE BapUAaHThl WM TOCIEI0BATEIbHOCTD
nepebopa He JI0BE/ICHA /10 KOHIIa

2 banna — 3aja4a pelieHa METoI0M Mo100pa

1 6ann - 3anMcad TOJIBKO OTBET

0 6ann106 — pelieHne HeBEPHOE WIIH OTCYTCTBYET

Ne2. (5 6am10B)

[Tana, Mama u fma uayt B mkony. Iloka mama nemaer 3 mara, Maia
nenaet 5 maroB. IToka Mama gemaer 3 mara, fAma genaer 5 maro. Mama u Slma
IocyuTaIn, 9ro BMecte oHu caeianu 400 maros. CKoJIbKO IIAroB cieiian mamna?

(Hanuwume pewenue 3adauu, a He moJibKo Omeem).



Pemenue:

PaccmoTpum otpe3ok myTtu, Ha kKotopoM Mama genaer 3 mara, a fAma —
5 maroB. Bmecte OoHM Z1€71al0T HA TAKOM OTpPE3KE 8 MIaroB. 3HAYUT, OHU MPOLLIN
400:8 = 50 Takux orpe3koB. 1 Mama caenana 50-3 = 150 maros.

Tenepp paccMOTpUM IpyTrod OTPE30K, HA KOTOPOM Y’K€ Mana JenaeT 3 mara,
a Mama — 5 maroB. Takux orpe3koB Ob10 150:5 = 30. OTcroza Jerko BHIYUCTUTS,
CKOJIBLKO mmaroB caeiadi mamna: 30-3 = 90 maros.

OTtBer: nana caenan 90 maros

5 6annos — penieHne BEpHOE, MOJIHOE, HE COJAEPIKUT OMIHOOK

3 6anna — HAWACHO KOJIMYECTBO OTPE3KOB oOImIee sl JIOOBIX ABYX
YYaCTHUKOB 3aJ1auu

1 6ann - 3anMCaH TOJIBKO OTBET

(0 6ann06 — pelieHne HEBEPHOE WIIU OTCYTCTBYET

Ne3. (5 6a1s10B)

Buts BhImOnHsAET BbIUMTaHWE JBYX uucen B crtoyiouk. IlepBoe
YEeThIPEX3HAYHOE YMCIIO0 HaUYMHAETCS C IU@pPHl 6, BTOPOE YUCIO MOIYyUYUTCS, €CIU
nudpy 6 nepecraBuTh B KoHel umcia. OgHO umciio Oosbine Broporo Ha 1152.
Haiinure ncxoanoe 4uco.

Pemenne:

3anuiieM ycioBHe 3a/1a4d B BUI€ pedyca, Hapumep:

6 A B C
4 B C 6
1 1 5 2
Torma C = 8, wu mnpumep npunumaer Bug 64B8-4B86 = 1152.

CnenoBatenbHo, B = 3, U mpuMep NpUMET clieayromuid Bua: 6438 — 4386 = 1152.
[TockonbKy mpou3zouen nepexos yepes paspsa, To A = 5: 6538 — 5386 = 1152.
OTtBet: 6538
5 6annos — penieHue BEpHOE, MOJTHOE, HE COJIEPAKUT OIHOOK
1 6ann - 3aMcaH TOJIBKO OTBET

0 6ann06 — pelieHne HEBEPHOE WIIU OTCYTCTBYET



Ne4. (6 6a1s10B)

[TepBeiii BTopHUK Mecsania Mutsa npoBén B CMOJIEHCKE, a TIEPBbI BTOPHUK
IoCJIe€ TNEPBOrO MOHenenbHHKa — B Bosorae. B cienyromem wmecsaue Muts
IEpBBI BTOPHUK IIpoBEN B IICkoBe, a TmepBBII BTOPHUK IIOCIE THEPBOIO
noHejenbHuka — BO Bianumupe. CMokeTe Jid Bbl ONPENEIUTh, KAKOTO YUCa U
Kakoro Mecsia Mutst ObLT B KaKJI0M U3 TOPOJIOB?

Pemenue:

[Tockosibky MuTs HE MOT ITPOBECTU OJIMH U TOT K€ A€Hb U B CMOJIEHCKE U B
Bonorne, 3HaunT, Mecsll HAYMHAJICS BO BTOPHUK (BEllb MHAYE MEPBBII BTOPHUK U
NEpPBbI BTOPHUK TMOCIE MEPBOr0 IMOHEIETbHUKA COBMANX Obl). AHAIOTMYHO
3aKJII0YaeM, UTO U BTOPOM MECSI] JOJDKEH HAUMHATHCS BO BTOPHUK. ITO BO3MOXKHO
TOJIBKO B CiIy4ae, Korja OJuH Mecsl] — (peBpalib, a Ipyroil — MapT, NpU4EM roj
HE BUCOKOCHBINA. OTCIO/Ia YK€ JIETKO MOJy4uTh, 4YTO B CMosneHcke Muts Obi1 1
despans, B Bonorne — 8 depans, Bo [IckoBe — 1 mapra, Bo Bragumupe —
8 mapra.

Oteet: B Cmonencke — 1 ¢eBpans, B Bonorne — 8 despains, B IIckoBe —
1 mapra, BO Bragumupe — 8 mapra.

6 6annoe — pelieHue BEpHOE, MOJTHOE, HE COACPKUT OLINOOK

3 6anna — pelleHWe HEBEPHOE, HO COACPKUT pasyMHbIE COOOpaKEeHWS,
MMEET HEKOTOPbIC MPOJABUKEHUSI BIIEPE] B PEIICHUU 3a1a4U

1 6ann - 3anMCaH TOJIBKO OTBET

0 6ann06 — pellieHne HEBEPHOE WIIU OTCYTCTBYET

Ne5. (7 6anyoB)

3a KpyriabIM CTOJIOM CHUJENIH 8 YeJIOBEK, KaXIblii U3 KOTOPBIX JUOO phILAph,
a0 Jokel (pbllapu Bcerja roBopAT IpaBAy, JDKEUbl Bcerna Jryt). Kaxabiid u3
HUX ckasalr: «Moum coceau — Jpkel M phinapb». CKOJIBKO JDKELOB CHIEIO 32
CTOJIOM?

Pemenne:

IIycTh 3a CTONOM CHUAMT XOTs Obl OJMH PbILAPh. TOra MO pa3Hble CTOPOHBI
OT HEro CHUJIAT JDKEL W €lI€ OJMH pPbILApb. Y HOBOTO PHILAPS yXKE€ €CTh OOUH
cocell — phIaph, IO3TOMY 110 IPYTYI0 CTOPOHY OT HEro CHIWT Jokel. IIponoimkas
JBUraThbCsl II0 KPYry, Mbl OJHO3HAa4YHO BOCCTaHaBiMBaeM 7/ yenoBekK. Ho Ha

BOCbMOM MCCTC MbI HC MOXKCM IIOCAAWTb HH PbILlapsa (HOCKOHbe TOrJa y HETO



OyIlyT JIBa cocefa JKela), HU JpKela (MOCKOIbKY TOTJa Y €r0 Coceeh-IKEeI0B 10
OJIHYy CTOpPOHY OyAeT CHAETh JDKEN, a Mo JApyryro - pseimapu). [lpunom x
IpOTUBOpEUHIO. MBI Mpejnoiarajiu, 4To 3a CTOJIOM CHAMUT XOTs Obl OJUH PHILAPh.
CnepoBarenbHO, pbIIapel 3a CTOJIOM HET. JTa CUTyalus YIOBIETBOPSET
YCJIOBUSIM 33J1a4H.

OTtBeTt: 8 KELOB.

7 6annos — penieHrue BEpHOe, MOJTHOE, HE COJIEPKUT OIHOOK

5 6annos — pelleHHe COACPKUT HE3HAYUTENbHBbIC OIIMUOKH, MPOOEhl B
000CHOBAHUSX, HO B 1I€JIOM BEPHO U MOXET CTaTh MOJTHOCTHIO MPaBUIILHBIM TIOCIIE
HEOOJIBIIIMX UCTIPABJICHUH WU JOTIOJTHESHUM

2 6anna — PacCMOTPEHBI OT/AENIbHBbIE BaXXHbIE CIy4Yal NIPU OTCYTCTBUU
penieHus (Wi Mpu OIIMOOYHOM PEILIEHUHN )

1 6ann — 3anucaH TOJIBKO OTBET

0 6ann06 — pelieHne HEBEPHOE WIIU OTCYTCTBYET



7 Kaacc

MaxkcuMajbHOE KOJHYECTBO 0AJ1JIOB 32 BLINIOJTHEHHE BCeX 3aJaHui — 24

Nel. (3 6am1a)

Pa3pexbre nannyto Gurypy no rpaHuiiam KJIeTOK Ha TPU PaBHBIC YaCTH.

Pemenmne:

3 6anna — peuieHnue BEpHOE, HE COJIEPIKUT OLTHOOK

0 6ann106 — pelieHne HEBEPHOE WIIU OTCYTCTBYET

Ne2. (4 6anna)

Tenmoxon mnpoxomutr myTte or A g0 B mo Tteuenuro 3a 3 wdyaca, a
BO3Bpalaercs oopatHo 3a 4 yaca. 3a kakoe BpeMs IyTb oT A 10 B npeononeBaer
10T?

Pemenne:

[Tyctb v kM/4 — cOOCTBEHHAsi CKOPOCTh TEIUIOXO0Ja, a X KM/4 - CKOPOCTb

TeueHus peku, Toraa umeeM (v + x) -3 = (v — x) - 4, v = 7x. Bpewms 3a koTopoe

(7x+x)-3

IJIOT IPEO0JIEBAET MyTh OT A 110 B paBHO = 24 yaca.

OTtBeT: 24 yaca.

4 6anna — penieHne BEPHOE, HE COJIEPIKUT OITHOOK



2 6anna - PEIICHHWE CONCPNKUT HE3HAUYUTEIbHBIE OIIMOKH, MPOOENbl B
000CHOBAHUAX, HO B IIEJIOM BEPHO U MOXKET CTaTh IMOJTHOCTHIO MPaBUIILHBIM TIOCIIC
HEOOIBIINX UCTIPABICHUN W JTOTIOTHCHUIA

[ b6ann — 3amucaH TOIBKO OTBET

0 6an106 — pelieHne HEBEPHOE WIIH OTCYTCTBYET

Ne3. (5 6ams10B)

V Moszeda 100 Mblireii, HEKOTOpbIE U3 HUX Oejble, HEKOTOPHIE — CEphIe.
M3BecTHO, 4TO XOTS Obl OJJHA MBIIIb Cepasi, a U3 JABYX MbIIEH XOTs Obl OJHA —
6erast. CKOJIbKO cepbIX Mbiieii u Moseda?

Pemienue:

Bapuanm 1. Yctpoum nepebop map MbIIIeH Tak, 4TOObI OJHA MBIIIL ObLIa
cepas (yrnomsiHyTasi B YCJIOBHUH), a ipyras — Kakas npuaercs. M3 ycinoBus cieayer,
YTO BCE MBIIIH, KOTOPBIX MbI IPUCOEIUHSIEM K CEpPO — O€Ioro 1BeTa.

Bapuanm 2. Tlpennonoxum, 4To UMEIOTCS JABE UK 00Jiee CephIX MbIiei. B
TOM CJIy4yae CyHIECTBYET IO MEHBbIIEH MEpPE Mapa MBIIICH CEpPOro LBETa, YTO
MPOTHUBOPEUUT YCIOBHIO.

Crei0BaTeNnbHO, NPETONOKEHHE Hallle OIMOOYHO U B Xo3siicTee Hosedha
UMEEeTCsl JIMIIb OJHA cepas MbIllib, (DAKT CYIIECTBOBAHMS KOTOPOMl OroBOpEH
YCIIOBHEM.

OTBeT: cepast MbIlb y Mo3eda — oHa.

5 6annos — penienne BepHOE, OJIHOE, HE COAEPIKUT OIIMOOK

4 6anna — pelleHHe CONEPKUT HE3HAYUTEIbHBIE OIIMOKH, MpPOOENbl B
000CHOBAHUSX, HO B 1I€JIOM BEPHO U MOXET CTaTh MOJTHOCTHIO MPaBUIILHBIM TIOCIIE
HEOOJIBIIIMX UCTIPABJICHUHN WU JOTIOJTHESHHUM

2 banna — PacCMOTPEHBI OTIEIbHBIC BAKHBIC CIydad MPU OTCYTCTBHH
penieHus (Wi Mpu OIIMOOYHOM PELIEHUHN )

1 6ann — 3anmucaH TOJIBKO OTBET

(0 6ann06 — pelieHne HeBEPHOE WIIH OTCYTCTBYET

Ne4, (5 6a1510B)

Orell M ChIH pElIWINA MEPEMEPUTH IIAraMHU PACCTOSHUE MEXKIY JBYMS
JIEPEBBAMHU, JISl YETO OTOILIM OJJHOBPEMEHHO OT OJHOI'0 M TOTO K€ Aepena. [{nuHa
mara otia — 70 cM, cbiHa — 56 cM. Haiiqute paccTosiHue MEXIy STUMH ACPEBbSIMH,

€CJIM U3BECTHO, UTO cieAbl ux conanu 10 pas.



Pemenue:

1) HOK(70;56) = 280

2) 280-10 = 2800

OTtBeT: 28 M.

5 6annos — penieHrne BEpHOE, ITOJTHOE, HE COJICPKUT OIMOOK

3 6anna — MpU HEBEPHOM OTBETE, XOJI PEIICHUSI BEPHBIA, HO JOIMYIICHA
BBIYUCIIUTEIbHAS OIIMOKA WM OMHUCKA, U C €€ Y4YEeTOM pElIeHUE JOBEICHO 0
KOHIIA

1 6ann - 3anMcad TOJIBKO OTBET

0 6ann06 — pelieHne HeBEPHOE WIIH OTCYTCTBYET

Nes. (7 6ans0B)

1 1

Havitu cymmy 20062007 °

PRI S
23 34

1-2
Pemenmne:
1 1
Vkazanue: —= — — —.
n(n+1) n n+l
o 1 2006
[Tocne 3amenbI KaK 101 ApoOu cymma paBHa 1 — —— = ——.
2007 2007
2006
OTBerT: )
2007

7 6an106 — pelieHne BEpHOE, IIOJHOE, HE COAEPKUT OLIMOOK

5 6annos — pelieHHe COACPNKUT HE3HAYUTEIbHBIC OIMMUOKH, MPOOEThl B
000CHOBAHUSX, HO B LIEJIOM BEPHO U MOXKET CTaTh IMOJTHOCTHIO MPaBUIILHBIM 1IOCIIE
HEOOJbIINX UCIPABICHNUN WU JIOMIOJHEHHUM

2 6anna — pelIeHHEe HEBEPHOE, HO COJEPXKHUT pa3yMHbIe COOOpa)keHus,
MMeEEeT HEKOTOPBIE TIPOJBUKEHUS BIIEpE] B PEIICHNN 3a/1a41

1 6ann — 3anucaH TOJIbKO OTBET

0 6annos — pelleHne HEBEPHOE WU OTCYTCTBYET



8 knacc

MakcuMaJbHOE KOJIHMYECTBO 0AJIJI0B 32 BBINOJHEHHE BCeX 3aJaHuii — 26

Nel. (3 6anua)

B mxkone 30 wxmaccoB m 1000 ywamumxcs. Jlokaxkute, 4To €CTh KJjacc, B
KOTOPOM HE MeHee 34 yUYEHHUKOB.

Pemienue:

IlycTh Takoro kjiacc HET B IIKOJIe, TO €CTh BO BceX Kiaccax OyaeT 33 u
MeHee ywammxcs. Torma Bo Bceed mikosne Oymer He Oonee 33 -30 = 990
yYalllMXCsl, YTO NPOTHUBOPEYMUT YyciaoBHIO 3anayu (B mkosie 1000 ywammxcs).
3HauUT, HAIIE MPEITONIOKEHNE HEBEPHO, IOATOMY B IIKOJIE €CTh KJIAcC, B KOTOPOM
HE MeHee 34 yYeHUKOB.

3 banna — penieHne BEPHOE, HE COJIEPIKUT OIMTHOOK

2 6anna - PEIICHHWE CONCPKUT HE3HAUYUTEIbHBIE OIIMOKH, MPOOENbl B
000CHOBAHUAX, HO B IIEJIOM BEPHO U MOXET CTaTh IMOJTHOCTHIO MPaBUILHBIM TIOCIIC
HEOOJBIINX UCTIPABIICHUN WU IOTIOJTHEHUM

1 6ann — 3anucaH TOJIBKO OTBET

(0 6annoe — penieHne HeBEpHOE UIH OTCYTCTBYET

Ne2. (4 6a1a)

B Marasune onex sl npoBOoAMIIACh pacnpoaaxka. KocTiomMel mpoaaBaiuck co
ckuakon 20%, miamm — co ckunakoit 40%. IlokynaTens Kynuia KOCTIOM M ILIall 3a
9180 pyOneit B cymme, 3amiatuB Ha 32% MEHbILE UX CyMMapHOW NEPBOHAYAIIbHON
ueHsl. Haliiure nepBoOHaYaIbHBIE HEHBI KOCTIOMA U IUIala.

Pemenne:

[TycTh mepBOHaYaILHO KOCTIOM CTOMJI X pyOJiei, a mam — y pyoseit. Tormaa

TI0 YCJIOBHIO 33]1a4u
{0,68(X +y) = 9180, - { x +y = 13500, {x +y = 13500,

0,8x + 0,6y = 9180; 80x + 60y = 68(x + y); < 3x = 2y;
{x = 5400,
y = 8100.

3Ha4UT, MepBOHAYAIBHO KOCTIOM cTomi 5400 pyOnei, miamg — 8100 pyo.
OtBet: 5400 py6., 8100 py6.

4 6anna — penieHne BEPHOE, HE COIEPIKUT OMTHOOK



3 banna — TpU HEBEPHOM OTBETE, XOJ PELICHHUS BEPHBIM, HO AOMyIICHA

BBIYMCIIMTENbHAS OIIMOKAa WIIN OImMCKa, U € €€ Yy4YCTOM PpCHICHHUC AOBCACHO a0

KOHIIA
1 6ann - 3aMcaHd TOJIBLKO OTBET

0 6ann06 — pelieHne HeBEPHOE WIIU OTCYTCTBYET

Ne3. (5 6ai10B)

[Toctpouts rpaduk GpyHKIHMH — —— —.

Pemienue:
VYuteMm, uto (TO ecTh ) u (TO ecTh ). U3
o0enx yacTell paBEHCTBA BBIUTEM BEJIMYMHY —— U MOJIYYUM —— . YMHOXUM

00e 4YacTW 3TOr0 paBEHCTBA HA BEIWYMHY X+2 W moiayuyuM y + x = x + 2.
[TocTpoum 3Ty mpsiMmyro, mapajuienbHyto ocu abcuucc. M3 3Toit mpsimoit ynamum
TOYKY A (111 KoTopo# x = 1) ¥ Touky B (1151 KOTOpOH X = -2).

OT1BerT:

5 6annoe — penieHue BepHOE, HE COACPKUT OIMIMOOK
2 6anna — MOCTpOeHa IpsMast y = 2, HO HE yAaJeHbl TOUku A u B

0 6annos — pelieHne HEBEPHOE U OTCYTCTBYET

Ne4. (7 6anoB)
Tpeyronsauk ABC paBHOoOeapenusiii: AB = BC = 1, £ ABC = 36°.
buccexktpucst 4K u CM mnepecekatrorca B Touke O. Haitgute nepumerp

TpeyroiapHuka AMO.
Pemenne: Tax xak TpeyronbHuk ABC - paBHOGeapeHHbii 1 £LABC = 36°,
TO 4LBAC = «BCA = 72° (cm. puc.).
Tak kak AK 1 CM - GucCeKTpuChl TPEyTrOJIbHUKA, TO
4BAK = +CAK = «BCM = 1ACM = 36°.

2ABK = £BAK, 3nauut, AABK - paBHOOenpenHusbiii (AK =
BK). AAMC = ACKA (no II mnpusHaky paBeHCTBa
TPEyroJabHUKOB), 3HauuT, AK = CM u CK = AM, torna, BM
= BK. AAOC - paBHOOeapeHHbIH, 3HauuT, A0 = OC, TaK Kak
AK = MC, To MO = OK.




Prario=A0 + OM + AM = A0 + OK+ AM = AK + AM = BK + AM = BM + AM =
AB=1.
Orser: 1.

7 bannos — pelleHne BEpHOE, IIOJIHOE, HE COAEPKUT OIIMOOK

5 6annos —  pelieHue BEpHOE, HO HEIOCTATOYHO OOOCHOBAHHO WIIH
COJIEP/KUT HETOYHOCTHU

2 banna - pelieHre HEBEPHOE, HO COJIEPKUT pa3yMHbIE COOOPaKEHHUSI, UMEET
HEKOTOpPbIE IPOABM)KEHHUS BIIEPE B PEIICHNUH 3a]]a4ul

0 6ann106 — pelieHne HEBEPHOE WIIN OTCYTCTBYET

Nes. (7 6ans0B)

2
PemuTh B HaTypaabHBIX YUCIAX ypaBHEHHUE 2xy = X~ + 2y.

Pemenue: 2xy=x’+2yoy?-2y=(x—-y)P o (y-17>%-
x—y)Y=1oRy—-x—-1Dkx-1)=1.

CrnenoBatenbHO, 002 MHOKHUTEIS PABHBI €AMHUIIC U X=2, y=2.

OTtgert: (2;2).

7 6annos — penieHnue BEpHOe, MOJIHOE, HE COAEPKUT OIIHOOK

4 6anna — TpU HEBEPHOM OTBETE XOJ PEIICHUs] BEPHBIA, HO JOMYIIECHA
BBIYMCIIUTEIbHAS OIIMOKA WJIM OINHKCKA, U C €€ y4YeTOM PEIICHHE JOBEICHO 10
KOHIIa

2 banna — 3aja4a perieHa MeToI0M noaoopa

1 6ann - 3anMCaH TOJBKO OTBET

0 6annos — pelieHue HEBEPHOE UM OTCYTCTBYET



9 knacc

MakcuMaJibHOE KOJINYECTBO 0AJ1JI0OB 32 BBINOJHEHHE BCEX 3aaHui — 35

Nel. (7 6annoB)

[Toctpoiite rpaduk QyHkIHH: y(X) = —

Pemenne:

N3BneueM kopeHb y(x) = — . I'paduk nanHoW ¢yHKUUU
SBJIIETCS] JIOMAHOM M COCTOMT M3 JIyya, OTpe3ka W jyya. I KaXkaoro u3 HHUX
HY’KHO 3HaTh KOOPJAMHATHI ABYX TOYEK Ha miockoctu. CocTaBuM Tabiuily
x|[-2|-1]1]2
y|-21-2[2]2

[To Toukam rpaduka 10MaHOM BOCCTAHOBUM €€ TpaduK:
I

7 6an106 — 3aJaHNE BBINIOJIHEHO BEPHO.

5 6annos — noctpoeH 3cku3 rpaduka 6€3 OnOPHBIX TOUEK.

3 o6anna — TOCTPOEHBI BCIOMOraTelbHbIE TIpaduKH, MOMOrarouue B
pEILIEHNH 3aJa4H.

0 6annos — pellieHue HEBEPHOE U OTCYTCTBYET.

Ne2. (7 6anyoB)

B napannenorpamme ABCD 6Guccektpuca yria D nepecekaer cTopony 45 B
touke K u npsamyro BC B touke P. Haiinure nepumerp tpeyroasauka CDP, eciu
AK=12,BK=9, PK=15.

Pemenue: 3aMeTuM, 4TO

P (mo ycnoBuo), (kak
HAaKpeCT JIeXallue Mpu  MapajlIeIbHbIX
IPSIMBIX), (kaKk BEpTUKAJIbHBIC),

(kak HakpecT Jexallue IpHu
napaiesIbHbIX MPSMBIX).
CnepnoBareinbHo, Tpeyroibuuku AKPB, ADPC
u AAKD sBugioTCS pPaBHOOCAPEHHBIMU W
nonooHeiMu. Tak kak DC = AB = 21 n
ACDP, To ocTtanoch HalTH TOJIBKO DK.




AK DK _ 12

N3 nonobus AKPB ~ AKDA nony4yum = o2 DK, DK = 20.
KB KP 9 15

B pesynwrare Pycpp = 21+ 35+ 21 =77.
Otser: 77.
7 6annos — penieHue BEpHOE, TOJIHOE, HE COACPIKUT OIIHOOK.

5 6annoé —  pelIeHHE BEPHOE, HO HEJIOCTATOYHO OOOCHOBAHHO WIIH
COJICP’KUT HETOYHOCTH.

2 banna - penieHre HEBEPHOE, HO COJIEPIKUT Pa3yMHBIE COOOPAKCHHS, HIMEET
HEKOTOPHIE TIPOJABMIKEHUS BIIEpPE]] B PCIICHUN 3a/1a4H.

1 6ann - 3aMcaH TOJILKO OTBET.

0 6annoe — pelieHne HeBEPHOE WM OTCYTCTBYET.

Ne3. (7 6any0B)

Paccrossnue mexny nynkramu A m B — 60 xm. M3 A B B BeIXOIHT
aBTOMOOWIb, a W3 B B TOM jKe HampaBle€HWU OJHOBPEMEHHO C IEPBBIM
aBTOMOOMJIEM BBIXOAUT BTOpOil. Eciu ckopocTh mepBOro aBTOMOOMIIS YBEIHMYUTh
Ha 10 KM/4, a BTOpOro — Ha 8§ KM/4, TO IIEPBHII aBTOMOOHIIb JOTOHUT BTOPOI B TOM
K€ MeCTe, HO Ha 4yac paHblie. KakoBa CKOpOCTh KaXa0ro aBTOMOOMIIS?

Pemenne:

[TycTh X KM/4 CKOPOCTB MEPBOTO ABTOMOOMIIA, @ ) KM/Y — CKOPOCTh BTOPOTO.

Torna 00 %0 _ 1, otkyna x - y = 10. 3naunut, x - 6 = (x + 10) - 5, x = 50,

x—-y x—-y+2
y = 40.
Ortsert: 50xm/4a; 40xMm/4.
7 6annos — penieHrne BepHoe, MOJTHOE, HE COJEPKUT OIMHOOK.

5 6annose — TpU HEBEPHOM OTBETE, XOJI PCIICHUs BEPHBIM, HO JOMYIICHA
BBIYUCIIUTEIbHAS OIMMOKA WM ONMHUCKA, M C €€ y4YeTOM pelIeHHE TOBEICHO 0
KOHIIA.

3 6anna — cocTaBjieHa MaTeMaTHYECKast MOJENb.

1 6ann - 3anMcal TOJILKO OTBET.

0 6annoe — pelieHne HeBEPHOE WM OTCYTCTBYET.

Ne4. (7 6anoB)
Cpasuutb uncna a u b, ecmu 5(a — 1) = a? + b.
Pemenue:

Tak kak 5(a—1)=a’+be b= —a’+5a—5T0b—a= —a’+
4a—-5=—(a*—4a+4)—1=—(a—2)>—1< —1<0, cuenosarensHo, IIpu
yenouu 5(a —1) = a? + bsecernab —a <0< a > b.

OtBet: a > b.
7 6annos — penieHne BepHoe, TOJTHOE, HE COACPKUT ONMIHOOK.



5 6annoé — Tpu HEBEPHOM OTBETE, XOJl PEUICHHs BEpPHBIM, HO AOIMyIIEHa
BBIYMCIIUTEIbHAS OLIMOKA WJIM OIKCKA, U C €€ y4YETOM pEIICHUE JOBEICHO 10
KOHIIA.

1 6ann - 3anucaH TOJNBKO OTBET.

(0 6anno6 — pelieHne HeBEPHOE WM OTCYTCTBYET.

NeS. (7 6ans0B)

Ha3zoBem HaTypanbHOE YHCIIO «CHUMIATHYHBIM», €CIM B €r0 3aIllHCH
BCTPEYAIOTCS TOJBKO HedeTHbIe IMdphl. CKOJBKO CYIIECTBYET 4-3HAYHBIX
«CUMIIATUYHBIX» Yrces?

Pemenne: [IoHIATHO, YTO OAHO3HAYHBIX «CUMITATUYHBIX» Yucel poBHO 5. K
KKJIOMY OJHO3HAYHOMY «CUMIIATUIHOMY» YHCITy BTOpasi HEUeTHAs [UQpa MOKET
OBITH JIOTIMCAaHa TATHIO PA3IMYHBIMU criocobamu. TakuM 00pa3oMm, JBY3HAYHBIX

2
«CUMIIATUYHBIX»  YHCEI Bcero  5°=25. AHaJOrM4yHO, TPEX3HAYHBIX
3 4
«CUMITAaTUYHBIX» YHCEeI BCero 5 =125 u yeTblpex3HayHbIX — 5 =625.
OTtgert: 625.

7 6annos — penieHne BEpHoe, MOJIHOE, HE COJAEPIKUT OMIHOOK

5 6anna — pu BEpHOM OTBETE PEIICHHE B OCHOBHBIX YepTaX BEPHOE, HO HE
MOJTHOE WJIU COJEPIKUT HEMPUHIUMUATBHBIE OIIUOKHU

[ 6ann — 3anucaH TOJIBKO OTBET

0 6ann06 — pelieHne HeBEPHOE WIIH OTCYTCTBYET



10 knacc

MakcuMaJibHOE KOJHUYECTBO 0AJIJI0B 32 BBINOJHEHHE BCeX 3aJanuii — 29

Nel. (4 6ana)

Haiigure 3HayeHWe @, NMPH KOTOPOM MHMHHMAJILHOE PACCTOSHUE MEXKLY
KopHsMu ypaBHenus x* + (g — 34)x — 35a— 36 = 0.

Pemenne: Kopuu ypasuenus x2 + bx+ ¢ = 0npu D =b? —4¢c= 0

HUMCIOT BUJ

_bAds W
rXr=Xx3= 2 P X =Xg =

= plxgx)=lx; —x;|= vb% —4e.

CHGI[OB&TCJ'IBHO, HaJ10 BbBIYHUCIUTbL OJOTO BBIPAXKCHHUC IIPUMCHUTCIBHO K

2

JaHHOMY  YPAaBHCHHIO )41 HaWTU cro HanMMCHBIICC  3HAYCHUC 110 a.

D=b*—4c=(a—34)* +4(3%a+ 36) = a’ — 68a+ 1156+ 140a + 144 =

a? + 72a+ 1300 = a? + 72a+ 1296+ 4 = (a + 36)? + 4 = minybZ — dec =
minf(a+36)2+4=+4=2
pu a = - 36.

OtBeT: a = - 36.

4 6anna — penieHrne BEpHOE, HE COJAEPIKUT OIUOOK.

3 6anna — TMpU HEBEPHOM OTBETE, XOJI PEIICHUS BEPHBINA, HO JOIYyIICHA
BBIYMCIIUTEIbHAS OIIMOKA WM ONHUCKA, U C €€ yYEeTOM pelIeHHE IOBEJICHO 0
KOHIIA.

1 6ann - 3aycaHd TOJILKO OTBET.

0 6annoe — pellieHne HeBEPHOE WM OTCYTCTBYET.

Ne2. (5 6ansoB)

Pemnthb ypaBHeHHE X+ = 5 B LIe/IbIX YHCIIAX.

Pemenne:

1. Ecan x=5m, TO 25m*+1 He JIEJINTCA Ha 5.

2. Ecomt x=5m+1, 10 (5m+1)> + 1 = 25m*+10 m + 2 ToxKe He AeTHTCS Ha 5.

3. Ecim x=5m+2, o (5m+2)* + 1 = 25m*+20 m + 5 nenurcs Ha 5. B aToM

x = hm+ 2, — NpOHISeILHOE HHETO,
y=Dbm?+4m+ L

4. Ecin x=5m+3, 10 (5m+3)* + 1 = 25m*+30 m + 10 menurcs Ha 5. B oTOM

ClIy4ac HUMCCM PCHICHUA {

x = bm+ 3, M — npouzseILHee HUCTO,
v =5m?+ ém+ 2.

ClIydyac UMCECM PCHICHHA {



5. Ecin x=5m+4, 10 (5m+4)* + 1 = 25m*+40 m + 17 ue menurcs Ha 5.

o . xr = bm+ 2, xr = bm+ 3,
TBeT: {y =EmZ + 4m+ 1. {}r = Em? + Gm 4 3. THC TEZ-

5 6annos — penienne BEpHOE, OJHOE, HE COAEPKUT OIIHOOK.

4 6anna — MpU HEBEPHOM OTBETE XOJI PEIICHHs] BEPHBIA, HO JOMYIIEHA
BBIYMCIIUTEIbHAS OIIMOKA WJIM OINKCKA, U C €€ y4YEeTOM pEIIECHHE JOBEICHO 10
KOHIIA.

3 6banna — 3ajadya JOBEJEHA J10 BEPHOrO OTBETAa METOJOM Iepebdopa, HO
paccMaTpHUBAIOTCSI HE BCE BO3MOXKHBIC BapHaHThl WJIM TOCIEI0BATEIbHOCTD
nepebopa He TI0BeJieHa 10 KOHIIA.

1 6ann — pelieHre HEBEPHOE, HO COJIEPKUT pa3yMHBbIE COOOPaKEHUSI, UMEET
HEKOTOPbIE MPOJBUKEHUS BIIEPE]] B PEIICHUHU 3a/1a4H.

0 6annoe — pelieHre HeBEpPHOE UIH OTCYTCTBYET.

Ne3. (6 6a1s10B)

B paBHoOeapenHbIN TpeyronbHuk ABC BIiMcaHa OKpY>XKHOCTh. [lapamienbHo
ero ocHoBaHulO AC TpoBelleHa KacaTelbHas K OKPY)KHOCTH, IepeceKaronias
OoKOBbIE CTOPOHKI B Toukax D u E. Haiinute panuyc okpyxHoctH, eciu DE = §,
AC=18.

Pemenne: Onyctum u3 touek D u E neprneHAMKyIspsl Ha cTopoHy AC —
noay4umM npsamoyroiabauk DEMK, B kotopom KM = DE = 8.

JlnameTp OKpY»XHOCTH paBeH NepneHAuKyJsipy DK, 11 BbIYMCICHUSA
JUTMHBI KOTOPOT'O CHayvalla HaJlo HAaWTU JJIMHY oTpe3ka AD.

PaccmoTpum npsimoyrosibHbie TpeyroibHUKH ADK u CEM. OHu paBHBI O
karetry (DK = EM) u octpomy yriy (£4 = £, Tak Kak
A4B{. paBHOOenpeHHslil). M3 paBeHCTBa TpPEyroJbHUKOB

CIeAyeT paBeHCTBO OTpe3KoB AK = MC = 5.
Tak Kkak B ONHCAHHOM OKOJIO  OKPY>XKHOCTHU

YCTBIPEXYTOJIbHUKE CYMMBI JJINH IMPOTHUBOITIOJIOKHBIX

CTOPOH PaBHBI, TO

Hﬂ—f-EC=DE+HC=3+13=26==HB=EC=?=15‘. Huamerp

okpykHOocTH paBeH DK = ~/4D% — AK% — «/13% — 5% = 12, CnenoBarenbHo,

12
panuyc paBeH —-= 6.



OtBer: 6.

6 6ann06 — pelieHre BepHOoe, MOJIHOE, HE COACPIKUT OLINOOK.

5 6annoe —  pelieHHe BEpPHOE, HO HEJAOCTATOYHO OOOCHOBAHHO WIIH
COJIEPKUT HETOYHOCTH.

2 banna - penieHre HEBEPHOE, HO COJIEPKUT Pa3yMHbBIE COOOPAKECHHS, HMEET
HEKOTOPBIE MPOJIBUKEHUS BIIEPE]l B PEIICHUH 3a]]a4H.

1 6ann - 3aMcaH TOJIBKO OTBET.

(0 6anno6 — pellieHre HeBEPHOE WM OTCYTCTBYET.

Ned4. (7 6a10B)
Pemmre ypaBrenue: X1 =32 4+ ypy2 =22 4+ 23 —x2 = 3.

Pemenne: [IpuMeHUB HEPABEHCTBO MEKAY CPEIHUM apUPMETHISCKUM H
e
CPEIHUM reoMeTpHueckuM K yuciaM x° u 1— )7, noxyuum: |1 — y# < —

P LT LR

=
z
Ananornuno |ylv2—z? = — U lzlW3—x* = — CknazgpiBas

HEPAaBEHCTBA U YUUTHIBAL, uTO & = ||, uMeem
X1 —3p2+ 2 —2?+2v3—x2 =3 (*)

CHGI{OB&TCJ’IBHO, BO BCCX IMPHUBCIACHHLIX BBIIIC HCPABCHCTBAX AOCTUIACTCA

paBeHCTBO. JTO BO3MOXHO JHiIb B ciuydae %% =1—1p% 3p3=2—z%

g2 = 3 — %2, Pewas cucremy, nonyuaem: ¥ = £1,3 = 0,2 = ++/Z. 3amerum, uro
IIPU OTPULATENBHBIX 3HAYEHUSAX X U Z HEpaBEHCTBO (*) — cTporoe. CieoBaTeNbHO,

ypaBHEHHE MMeeT eIuHCTBeHHOE pemenne npr: ¥ = 1,7 =(, 2 = «/Z.

Omer: =1, y=0, 2=+2

7 6annos — penieHnue BEpHoe, MOJIHOE, HE COAEPKUT OIIHOOK.

6 6ann06 — penieHne BEpHOe, HO HEJTOCTATOYHO 0OOCHOBAHHO WIIA COACPIKUT
HETOYHOCTH.

4 6anna — peneHne HaAACHO, HO HE JIOKA3aHO €ro eIMHCTBEHHOCTb.

3 bamna — peuieHue 0e3 OOOCHOBaHMSI CTPOUTCS HA TOM, UTO KaXI0e
cllaraeMoe paBHO €JIMHULIE.

2 banna - pelieHre HEBEPHOE, HO COJIEPKUT Pa3yMHbBIE COOOPAKECHHS, HMEET
HEKOTOPHIE TPOBMKEHUS BIIEPE]] B PEIICHUN 3a/1a4H.

1 6ann - 3amMCcaH TOJIBKO OTBET.

0 6annos — pelieHue HEBEPHOE U OTCYTCTBYET.



NeS. (7 6any10B)

CKOJIbKO Pa3JIMYHBIX Hap MOXHO 00pa3oBaTh M3 28 KOCTEH JOMHHO Tak,
9TOOBI KOCTH, BXOJAIIUE B TIAPY, MOKHO OBIJIO TPUIIOKUTH ApyT K apyry? (Koctu
MO>KHO TIPWJIOKHTH JIPYT K APYTY, €CIH KaKoe — TO YHCIO OYKOB BCTpEYaeTCs Ha
00enx KOCTSX).

Pemenmne:

Bri0op napsl KocTeit — 3T0 BEIOOP JBYX KapTOYEK BHUAA a | 6

ay | 6| , TI€ MOXHO CUWTaTh, 4TO a= B. [lo yclioBUIO HagO0 HAWTHU YHUCIO BCEX

TaKUX HEYIOPSJOYECHHBIX Map, HO SCHO, 4YTO MX BJIBOE€ MEHBIIE, YEM
yHOPSAOYEHHBIX. HaM mpole HaiTh 4KCIIO YIOPSAJZOYEHHBIX I1ap, TaK KaKk B 3TOM
ClIy4ae MOKHO IIPUMEHHTH IIPABUJIO POU3BEICHHUS.

BriOepeM nepByro KOCTh — 3TO MOXKHO cJiefiaTh 28 crioco0amu,

13 HUX B 7 ClIy4dasiaX KOCTb OKAKCTCA ILY6J'I€M, TO €CTh KOCTBHIO B4 a|a

B 21 cnydae — kocThlO |a | 6| BUaa, a<b. B mepBoM ciydae BTOPYIO KOCTh

MOXHO BBIOpaTh 6 cmoco0amMu, a YHCJIO CHOCOOOB BBIOOpa Taphl KOCTEH IO
IIPaBUITy IPOU3BENECHUS PaBHO 76 = 42.

Bo BTOpOM ciiydae BTOpYIO KOCTh MOKHO BeIOpaTh 12 cioco6amu — 6

KOCTel BUIA |4 |,.| U 6 KocTed BHHa |, |g| ,a YHUCTO CIOCOOOB BHIOOpA

napsl paBHo 21:12 = 252.

CnenoBaTrenbHO, MO MpaBWIIy CyMMBI BCero mnoiryudaercss 42 + 252 = 294
crioco0a BbIOOpa YIOPsIA0YEHHOM Maphl.

OTtBet: 147 nap.

7 6annos — 3aaHNe BHIIOJTHEHO BEPHO.
5 6annos — pelieHHe COACPNKUT HE3HAYUTEIbHBIC OIMMOKH, MPOOEThl B

000CHOBaHUSX, HO B IIEJIOM BEPHO M MOXKET CTATh MOJHOCTHIO MPABUIBLHBIM MOCIIE
HEOOJIBIINX UCTIPABICHUHN WU JOTOTHEHUM.

2 6anna — PacCMOTPEHBI OTJIEJIbHBIE BaXKHbIE CIydad MPU OTCYTCTBHUH
penieHus (WM Mpu OMTUOOYHOM PEIICHUN ).

1 6ann — 3anUcaH TOJBKO OTBET.

0 6annos — pelieHue HEBEPHOE U OTCYTCTBYET.



11 knacc

MakcuMajbHOE KOJHMYECTBO 0AJ1JI0B 32 BBINOJHEHHE Beex 3aganuid — 31

Nel. (5 6ams0B)

Y4yacTHUKN Kpy:KKa PENIvIM JJii OJHOM WUrphl HamWcaTh HOMepa u3 1udp
Tpex 1nBeToB. Ha mepBom MecTe mumryT Tpu HUGPHI KPAaCHOTO IBETA, HA BTOPOM —
JBe MUQPHI )KEATOTO 1BETA M HA TPETHEM MeCTe MUIIYT 4 UG PHI 3€JICHOTO I[BETA.
CKOJIBKO BCEro MOKHO HAIMCATh PA3JIMYHBIX HOMEPOB, €CIIM KPACHBIM I[BETOM
MOXHO Hamucatb uudps 1,2,3,4,6; xentem - 0,2,5,7; 3enensim — 1,3,5,6,7,8,9?
(OTBeT MOYKHO OCTaBUTH B 00IIIEM BHUJIE)

Pemenne: 53 - 42 - 74,

OtBeT: 53 - 42 - 7%,

5 6annos — pernieHue BEPHOE, TIOJIHOE, HE COACPIKUT OIIMOOK

2 banna - penieHue HEBEPHOE, HO COJEPIKUT Pa3yMHbIE COOOpaKCHHS, UMEET
HEKOTOPBIC MPOJBIKCHUS BIIEPE]l B PEIICHUH 3a]]a4u

0 6ann106 — pelieHne HeBEPHOE WIIH OTCYTCTBYET

Ne2. (5 6as10B)

Pemuts cucremy ypaBHeHHﬁ{loxzz + SJ; 2 —2xy—38x—6y+41=0,
3x? — 2y* + 5xy — 17x — 6y + 20 = 0.

Pemenue:

PaccmoTpum mepBoe ypaBHEHHE CHUCTEMBl KaK KBaJpPaTHOE YpPaBHEHHE
OTHOCHUTEJHHO X:
10x% + 5y — 2xy —38x — 6y + 41 =0

Beruncium
2= (y+19)2 - 10(5y? — 6y + 41) = —49(y? — 2y + 1) =
—49(y — 1)? < 0, ana Beex yER.

HcxonHas cucteMa paBHOCUJIbHA CIIETYIOIICH:

y+19
¥ 710 x=2,
y—1=0, < y=1,
3x2 — 2y% + 5xy — 17x — 6y + 20 = 0; 3:4—-24+10—-34—-6+20=0.
OrtBer: (2;1).

5 bannos — penieHne BEpHOE, TIOJTHOE, HE COACPIKUT OIMIMOOK



4 banna — peEIICHUE COMCPKUT HE3HAYNTEIbHBIC OIMMOKH, MPOOEIB B
000CHOBAHUAX, HO B IIEJIOM BEPHO U MOXKET CTaTh IMOJTHOCTHIO MTPaBUILHBIM TIOCIIC
HEOOIBIINX UCTIPABICHUN WK JTOTIOTHCHHUI

2 banna — OTBET HaleH TOAOOPOM

1 6ann — pelieHne HEBEPHOE, HO COJIEPIKUT Pa3yMHBIE COOOPAKEHUSI, UMEET
HEKOTOPHIE TIPOJBMKEHUS BIIEPE]] B PEIICHUN 3a/1a41

0 6annos — pelIeHne HEBEPHOE WU OTCYTCTBYET

Ne3. (7 6as10B)

B koHTeliHep ynakoBaHbl KOMIUIEKTYIOUIME W3ACIHS TpPEX THUIIOB.
CtouMOoCTh M Bec 0HOTO n3aemus cocTaBisitoT 400 Teic. pyO. u 12 Kr 1u1st mepBoro
tuna, 500 ThIC. py0. M 16 kr ;s Broporo tumna, 600 Teic. pyd. u 15 xr mns
TpeTthero Ttuma. OOmUKA BeC KOMIUICKTYIOmMX paBeH 326 kr. Omnpenenutsb
MUHMMaJIbHYI0 M  MaKCUMAJIbHYK) BO3MOXHYK CYMMapHYK CTOMMOCTH
HAaXOISIIUXCS B KOHTEUHEPE KOMIUIEKTYIOIIUX U3/ICIIUH.

Pemenne: O003HauuM uepes m, n, k KOTUYECTBA KOMIUICKTYIOIIUX U3IeTU

MEePBOr0, BTOPOI'O U TPETHETO TUIA COOTBETCTBEHHO. TpedyeTcss HallTh auamna3oH

BO3MOXHBIX 3HaueHui Benuuuusl f = 100(4m + 5n + 6k) (1)
npu yciaosuu 12m + 16n + 15k = 326 m,n,k € N (2)
N3 (2) cnenyet, uro uncio k sBnsercs 4eTHeIM:k = 25,5 € N 3)
u Toraa u3 (2) umeem 6m + 8n + 15s = 163. (4)
N3 (4) cnenyet, 4TO YKUCIIO S SIBISIETCS HEUETHBIM: S = 2p + 1,peZ, p = 0, (%)
u Toraa u3 (4) u (5) umeem 3m + 4n + 15p = 74. (6)
N3 (6) cnepyer, 4TO YKUCIIO N MPU JICTICHUH HA 3 AT OCTATOK 2:

n=3q+2,qeZ, q =0, (7)
u Toraa u3 (6) u (7) umeem m + 4q + 5p = 22. (8)

[Ipeob6pazyem Boipaxkenue (1) ¢ momobto (3), (5), (7), (8):
f=100(110 — q + 4p), p,qeZ, p =0, q = 0.

BBuny wumeromerocss orpanuuenus (8) HaumOombiiee 3HaUeHHE f
nocturaerca npu p =4, q = 0, m = 2 ¥ paBHO [p,q = 12600, a HanmeHbIICE [
nocturaercipup =0, g =5, m = 2 u paBHO f,;;;, = 10500.

OtBet:10500 TBIC. pYO., 12600 THIC. PYO.

7 6annos — penieHnue BEpHoe, MOJIHOE, HE COJAEPIKUT OIIHOOK



5 6anna — mMpW HEBEPHOM OTBETE XOJI PEIICHHS BEPHBIA, HO JOMYIICHA
BBIYHMCIIUTEIbHAS OIMMOKA WM OIMKCKA, U C €€ y4eTOM PEIICHHUE IOBEICHO JI0
KOHIIA

3 6banna — 3amada JIOBEJCHA JI0 BEPHOrO OTBETAa METOJIOM Iepebopa, HO
paccMaTpHBAIOTCS HE BCE BO3MOXKHBIC BapHaHTBl WM IOCIEI0BATECIbHOCTD
nepebopa He ToBeeHA 10 KOHIIA

1 6ann - 3aMcaH TOJILKO OTBET

0 6ann06 — pelieHne HEBEPHOE WIIU OTCYTCTBYET

Ne4. (7 6ansoB)
JlokazaTh, uto 4sin3a + 5 > 4cos2a + 5sina  (Va € R).
JlokazateabcrBo: Tak kak sin3a = 3sina — 4sin®a ((Va € R), 10

4sin3a+5>4cos2a+5sina < 16sin3a — 8sina — 7sina—1 < 0.

[Tocnemnee HEpaBEHCTBO MOJDKHO OBITH BBIMTONIHEHO Vo € R. O0o3HaunM sin a
qepes X, HeperuieM ero B Buae 16x° - 8x°- 7x - 1< 0 (*).

Ham Hago pokazarh, 4TO 5TO HEPABEHCTBO CHPABEMJIMBO NPHU JTHOOOM
x€[—1; 1]. Pa3noxum JI€BYIO 4acTh HEpaBeHCTBA (*) Ha MHOKUTEIH. 3aMETHUM, YTO
x = 1 — xopenb MHorounena P;(x) = (x — 1) - (4x + 1)2. WUrak, nHepaBeHcTBO (*)
npumMet Bux 16x° - 8x% - 7x - 1= (x — 1) - (4x + 1)? < 0 mocieaHee HEPAaBEHCTBO
crpaBeuBo Vx € [—1; 1], uro 1 TpeboBaIoCh 10Ka3arh.

7 6annos — pernieHne BEpHOe, TOJHOE, HE COJAEPIKUT OMHOOK

5 6annos — pelieHUE COACPKUT HE3HAYUTENbHbIC OIIMOKH, MPOoOesbl B
000CHOBAHUSX, HO B 1I€JIOM BEPHO U MOXET CTaTh MOJTHOCTHIO MPaBUIILHBIM TIOCIIE
HEOOJIBIIIMX UCTIPABJICHUHN WU JOTIOJTHESHUH

2 6anna — pELICHHE HEBEPHOE, HO COJEPKHUT pa3yMHbIE COOOpa)keHus,
MMEET HEKOTOPbIE MPOABUIKEHHUS BIIEPE]] B PEUICHUU 3aa4U

1l 6ann - pacCMOTPEHBI OTIENbHbIC BaXXKHBIE CiIydyad MPU OTCYTCTBUU
penieHus (WK NPy OITMOOYHOM PEIICHUH )

0 6an106 — pelieHne HeBEPHOE WIIU OTCYTCTBYET

NeS. (7 6any0B)
Bce rpanu npusmbl ABCDA;B,;C;D; — paBHble pOMOBI CO CTOPOHOW PaBHOM
2. Yrawl BAD, BAA; u DAA; paBubl 60° kaxasiil. Hailaute paccTossHUE OT TOYKHU

A no niockoctu BDD;.



Pemenne: Bce pebOpa paHHON nIpU3MBI

paBHbI MEXIy COOOM, MU Tak Kak I'paHU IPU3MbI

poMOBI ¢ yriioM 60 , TO MeHbIIas JUaroHajab B
KaxaoM poMOe paBHa 2. OtTcroja cieayeT, 4To

BDB;D; — poM0, co ctoponoit 2. PaccmoTrpum

oTpe3ok A;J, tae J — TodKa mNepeceueHUs

nuaronaneit pom6a BDBD,.

Tpeyroneuuk DA;B; paBHOOEIpEHHBINH, CclleqOBaTENbHO, MeauaHa A;J
SIBJISIETCSI €TI0 BBICOTOM, TO €CThb A;J . Anamornuno, A4;J . 3HA4UT, 10
MPU3HAKY TEPHEHAUKYJISIPHOCTH MPSIMOM U TUIOCKOCTH, A;J U MO3TOMY
paccTosiHue OT A; 10 IIOCKOCTH paBHO OTPE3KY A ;J.

AD = A;B = 2, cinenoBarenbHo, JD = JB, Kak NOPOEKUHUH PaBHBIX
HakJIOHHBIX. OTCIO/1a ClIeIyeT, YTo = . Honyunnu: nuaronanu B poMmoOe

BDB D, paBubl. 3nauut, pom6 BDB;D; — kBaapat, co ctoponoit 2. Orcrona DJ =

. Tenepb U3 NpsIMOYTOJIBHOTO TPEYroyibHUKA A ;JD Haxoaum A4 ,J=

OTser:

7 6annos — pernieHne BEpHOe, MOJHOE, HE COJAEPIKUT OMHOOK

5 6annos — pelieHUE COACPKUT HE3HAYUTENbHbIC OIIMOKH, MPOoOesbl B
000CHOBAHUSX, HO B 1I€JIOM BEPHO U MOXET CTaTh MOJTHOCTHIO MPaBUIILHBIM TIOCIIE
HEOOJBIINX UCTIPABIICHUN WU IOTIOJTHEHHM

2 6anna — peEIICHHEe HEBEPHOE, HO COJEPKHUT pa3yMHBIE COOOpa)keHUs,
MMEET HEKOTOPbIE MPOABUIKEHHUS BIIEPE]] B PEIICHUHU 3aa4U

1 6ann — 3anucaH TOJIbKO OTBET

0 6ann06 — pellieHne HEBEPHOE WIIU OTCYTCTBYET
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