Pemenusi 1 npuMepHbIe KpUuTepUu nepBoi nposepkun OMMO-2010

an/IBeLI,éHHbIe HWXe Kputepmn, KOHe4HO, He MOryT OXBaTWUTb BCE Cliy4dau.
W ecnu kakoe-To peweHne nog Kputepun He nognagaeT, TO CTOUT OUeHMBaTb ero no 3apaBomMy
CMbICIY, @ HE MbITaTbCA NCKYCCTBEHHO NOAIOHATb NoA4 KaKoW-TO U3 HanucaHHbIX Kputepues.

Bo Bcex 3agauax:

«t+» — MOJHOCTBIO BEPHOE PELICHHUE.

«—+» — MpHBEJEH TOJbKO BEPHBIN OTBET, 6€3 KaKUX-JINO0 MPOIBUKEHUN B
peleHuH

«—»  — pelleHHe 33Ja4l OJTHOCThIO HEBEPHO.

3a YacTUYHBIE MPOJBMIKEHHUS B PEIICHUSX BO3MOKHBI TAKIKE OLEHKH «+.)», «+—», «—» U «—»
Ecnm 3anaua He pemanach — 3a He€ cTaBUTCS o1ieHKa 0.

CneyuanvbHvle Kpumepuu o OmMOeIbHbIM 3a0aUam NPUEEOeHbl NOC/e PeueHUll SMUX 3a0ay.

3agaua Nel.
Bapmuanr 1
JlecsaTruHas 3aMych HATYPAIBHOTO YHCTA 71 COJAEPKUT IIeCThAeCIT Tpu nudpel. Cpean S3Tux
nudp ecTh ABOIKH, TPOUKHU U YeTBepkH. Jpyrux mudp HeT. Ynucno nBoek Ha 22 GoJible Yucia
yeTrBepok. Haiitu octatok ot nenenus n Ha 9.

Pewenue. Ilyctb x — 4ncI0 ABOEK, Y — YUCIIO TPOEK, Z UNCIO 4eTBEPOK. Toraa
X+y+z=063
Orcrona y+2z=41.
x=z+22

OcraTok OT JeneHus Yucia Ha 9 paBeH OCTaTKy OT JACJICHHsI CYMMBI ero nudp Ha 9.
ITycts S — cymma mudp. Torna S =2x+3y+4z=2(x+y+z)+y+2z=2-63+41=167.

Omeem: 5.

Bapuanrt 2.

JlecsaTruHas 3anuch HATYPaJIbHOTO YKCHa 71 COAEPKUT MIeCThAeCIT oAHy Hudpy. Cpenu
3TUX HU(DpP ecTh TPOWKH, YeTBEpKU U nmaTepku. pyrux mudp Her. Yucno tpoek Ha 11 Gonblie
yucina narepok. Haltu ocratok ot nenenust n Ha 9.

Pewenue. I1lycTb x — 4uCI0 TPOEK, Y — YUCIIO YETBEPOK, Z - YUCIIO MATEPOK. Toraa
x+y+z=061
Otrcrona y+2z=150.
x=z+11
OcTaToK OT JIelieHHsI Yuciia Ha 9 paBeH OCTaTKy OT JICJICHHsI CYMMBI ero 1udp Ha 9.
[Tycte S — cymma nudp. Torma S =3x+4y+5z=3(x+y+z)+y+2z=3-61+50=233.

Omeem: 8.

Kpumepuu (013 06oux sapuanmos):
«+—» [IpucyTcTBYyeT Hjes, 4TO OCTATOK OT JCJICHUS YUCIIa Ha 9 paBeH OCTATKY OT JICICHUS
Ha 9 ero cymMMmsbI IUQp, TOTyUeH BEPHBIN OTBET, HO MPOMYIIEHBI KAKUE-TO IIary B
PEIICHUH.
«—+» IIpucyTcTBYeT HJIes, 9TO OCTATOK OT JICJICHHS YUCIIa HA 9 paBeH OCTATKy OT JIEICHHUS
Ha 9 ero cyMMsbI IUQp, HO U3-32 APUPMETHICCKUX WIH APYTUX OMTHOOK MOTydeH
HEBEPHBIN OTBET.




3agaua Ne2. B nuBane *UBYT KJIONBI U 0J10XU. bops JI€XUT HA IMBAHE U PACCYKIIAET: €CIIU KIIOTOB
CTaHET B HECKOJIBKO pa3 OoJblile, TO Bcero HacekoMbIx Oyaet 2012, a eciu 670X CTaHET BO CTOJIBKO
e pa3 OOoJbIle, a YUCIIO KJIOMOB HE M3MEHUTCA, TO Bcero Hacekombix OyaeT 2011. Ckonbko xe
HACEKOMBIX JKUBET B TUBaHe ceifuac?

Pewenue. Ilycth n— KOIMYECTBO KIIOMOB, a M — KouudecTBO Osox. CocTraBUM cUCTEMY

kn+m=2012,
n+km=2011.

BEI4mTas M3 IEPBOTO YPABHEHHS CHCTEMBI BTOpoe ypaBHerue, momyanm (k —1)n—m)=1.
Janee pazouparorcs Bapuantel k —1 =11,

k =0 ne noaxoaut no cmeicay. k =2 =>m=670,n=671.
Omeem: 1341.

Kpumepuu:
«+—» Pelenue BepHO, HO B OTBETE YKa3bIBACTCS JOMOJIHUTENbHAS MMapa, MOJIyJarouascs,

€CJIM KOJIMYECTBO KAaKUX-TU00 HACEKOMBIX YBCIIUYUIIOCH B 0 pas.

Ol/!eHKa He CHUascaemcs, eciu KOJIbHUK cuumail, 4mo «HeCKOJIbKO pda3» He obs3amenvHo
o3Hauaem yenoe Yuco.

Buumanmue!!! B pazocnanHbIX 4 anpenis pemieHusX Obuta onevyaTKka: MpaBUiIbHbIN oTBeT 1341,
He 1340.

3agaya Ne3 Ilepen wucnoelTaTenbHbIM IIYCKOM — OJHOIO M3 arperaTtoB  CTpOsIILENCs
TMJPORJIEKTPOCTAHIMN BBIICHUIOCh, YTO Ha PACCTOSHUM S KM BBIIIE IJIOTUHBI HAaXOOUTCA

peiGamkas cers. CKOPOCTh TeUeHHs peKy coctaBiser Y km/d4. PaGOTHHKH THAPOICKTPOCTAHIIHE
penrM OTIpaBUThCA TyAa Ha katepe. CHsiTue ceTu 3aiimer 5 mMuHyT. KakoBa nomkHa OBITh
COOCTBEHHAsi CKOPOCTh KaTepa, 4ToObI BCs MMoe3/IKa (BKIIOUasi Bpems, TpeOyeMoe Ha CHSATHE CETH)
3aHs1a He Ooree 45 MUHYT?

Pentenue: Ilycts t— Bpemst noesaku. X — ckopocth Karepa. Torma X +V X —V — cKkopocTh
M0 TEYCHUIO U TIPOTUB TECUCHHUSL.

S S
Orciona + st S(x+v)+S(x—v)—t(x2—vz)SO_

X—Vv Xx+v
x?—=28x—t* >0

S? + 13 S++/S* +1%°
KopHu KBajpaTHOro TpexuieHa: X; = <0, x,= ; >0,

Orcioma X = X, , amockonbky [ = (45-5) munyt = 40 MunyT = 2/3 yaca, TO

USHYSPH(3v) 3544957 +4v7

X =2
2 2
35 +v9S5? + 47
Omeem: X 2 5 KM/d
Kpumepuu:

«+—» Ilpu BepHOM pellIeHUH HE IPOBEIEHO CPABHEHUS KOPHEN KBAaIpaTHOI'O YPaBHEHUS

. 35 —98% +4v*
C HyJIEM, OTKYZa BO3HUKAET JONOJHUTEIbHBIN KyCOK pelleHus | 0 —————
2

b



Buumanmne!!! B pasocnanHbIx 4 anpens peuieHusX Oblia onedarka B OTBETE.

J 38+ \9S? + 4?

[IpaBunpHO: X 2 >

3agauya Ne4. OxpyxkHocTh IpoxomuT yepe3 BepmnHbl A u C tpeyronbHuka ABC, nepecekaer
ctopony AB B Touke E u cropony BC B Touke F. Haiinute paguyc okpyxHocty, eciu AC=6,

/ AEC=5 / BAF, £ ABC=72"

Pewenue: Tlycts yron BAF pasen (B rpagycax) x, Torga AEC paBeH 5x, COOTBETCTBYIOIINE AyTH
cocTaBiAIoT 2x n 10x, ux nomaypa3HoCcTh cocTasisAeT 4x u pasHa yriay ABC. Orcrona x=18 n yron
AEC npsamoii, T.e. AC(=6) — nuamertp.

Omeem: panuyc paBeH 3.

Crneyuanvbibix Kpumepues Hem.

3anaua NeS. Pemure ypapaenne f(f(x)) = f(x),rme f(x)=33-x" —x.
Omeem: x=1.
Pewenue. VYpaBHenue f(x)=x uMeeT KOpeHb x =1.
DTOT K€ KOpeHb uMeeT ypaBHeHue f(f(x)) = f(x).
Jlpyrux KopHeil ObITh HE MOKET, MOCKONIbKY (yHKIMsA f(x) yObiBaer, a f(f(x)) —BO3pacTaer.

(Bapuanr 2)

Pemmre ypaBuenue f(f(x)) = f(x),tme f(x)= ¥ 5
Omeem.: x=—1.
Pemenue anamornyHo BapuaHnrty 1.

Kpumepuu:

«+—» BepHo perieHo ypaBHEHHE f{X)=X, HO HET MOSICHEHHsI, KaK U3 3TOT0 MOJIY4YUTh
pemenus ypaBHeHus f(f(x))=f(x).

3anaua Ne6.

r o . (20107
. sin—  sin 3 S
Haiitu cymmy: — - +...+ T oum

Pewenue: MecTopaconokeHue BCeX TOUEK OTPaKECHO Ha OKPYKHOCTH.
C yderoMm nepuoJuYHOCTH CUHYCa CYMMY MOXHO CrpynnupoBath 1o 6. Toraa noayuum
clenyrouee:

LT .
sin—  sin—-
3 3 -

2 + 92 Tt 92010 -

2 . (20107r)
sin
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Omeem: ~ 0,557

Kpumepuu:
«+—» BepHo moacunTaHa cyMMa Kakou-1u0o0 OAHON U3 IpOrpeccuil

1 ! + ! + ! 1+ ! +...+ !
—? F —... W U1 ? . W
Kommenmapuii: Mo>xxHO OBITIO OBI pa30uBaTh He Ha 6, a Ha 3 Tporpeccuu (C OTPULIATETLHBIMHU

3HAMEHATENAMH), U TIPHBEIEHHbIH OTBET MOXKHO COKPATUTh, MoacTaBuB 2° —1=63.

3agaua Ne7. Bapuanr 1.
Bepumnsl K, L, M, N gersipexyronsauka KLMN nexar cooTBETCTBEHHO Ha CTOPOHAX
AB,BC,CD, DA xsanpara ABCD . Haiitn HauMeHbIINI BO3MOKHBIN EPUMETP

uersipexyronsanka KLMN , eciu usectno, uro AK =2cm, BK =4cmu AN = ND.

Bapuant?2.
Bepumnnt K, L, M, N uersipexyronsauka KLMN nexar cOOTBETCTBEHHO Ha CTOPOHAX
AB,BC,CD,DA xBagpara ABCD . Haiitu HauMeHBIIMA BO3MOXHBIA  HEPUMETP

yersipexyronbauka KLMN , ecnu usectro, utro AK =4cm, BK =10cmu AN = ND.

Pewenue. Otpe3ok KN nMeer QpUKCHPOBAHHYIO JUIMHY.
[Toctpoum Toukm M', N', cummerpuunbie Kk M u N C {< B
oTHOocuTenbpHO npsMoil BC, a 3atem nmoctpoum touxky N",

cummerpuunyto N' otHocutensHo DC. Cymma 1juH

KL+LM+MN pasHa mmue somanoii KLMN" ¢ V] N’
(bHKCI/IpOBaIEHLIMI/I KoHIlamMu. Hawmmenbpmias Oyaer s \/ M/
MNpAMOJIMHCUHOI'O OTPC3Ka, JJINHY KOTOPOro JICTKO \

HaiTu 1o Teopeme ITudaropa.

Nﬂ

Puc. 1



Omeem: (\/E + \/ﬁ) CM.

Kpumepuu:
«+—» Ilpu BepHOM paccykIeHUHU U3-3a apUPMETHUECKON OTMOKHN yYKa3aH HEBEPHBI OTBET.

3agaua Ne8. Bapuanm 1.

2 —_—
Haiitn Bee pemenms cucremsr § 0 0 =9
X4y +2°=18
Omsem: (3;3;0;0), (-3;-3;0;0).

Pewenue
x=9+"=xy>9; x*+)y°=18-z"=>x>+)’<18.
2 2
x +y <18 2
=(x- <O0=x—-y=0=>x=y.
{—nyS—IS ( y) 4 4
2x* <18
xz =x"=9, x=13, y=x=13.
x°>9

[Tpu stom ¢t =z=0.

log, (x2 +1)+log2 (y2 +1) =4,
x*+y* =2cos’ z+4.

Omeem: (\/g;\/g;ﬂ'ﬂ),(\/g;—\/g;ﬂn),(—\/g;\/g;ﬂ'n),(—\/g;—\/g;ﬂ'n), nelZ.

Bapuanm 2.Haiitu Bce x, y ¥ z, yJJOBIETBOPAIOILINE PABEHCTBAM

Pewenue
(¥ +1)(»* +1) =16,
(x2 +1)+(y2 +1)38.

9] 2 2 2 2
[Tokaxkem, yto 15 pewienuid cucremsl x~ = y°. Ilyctb x” +1=u, y“+1=v. Torna

uv=16 duyy =64 5 5 2 » )
=1, . =u" —2uv+v L0, (u—v) <0, u=v, x =y".
u+v<y§ u +2uv+v- <64

Crie10BaTeIIbHO, (x2 +1)2 =16, X*+1=4, x*=3, x=+3.

Y =3=y= +3 (TIp1 3TOM 3HAKU X U ) BBIOMPAIOTCA HE3aBUCUMO JIPYT OT ApYyTa).

Tak kak x” +1+)° +1=8, T0 cos’z=1, sinz=0, z=zn.

Kpumepuu:
1 BapuaHT: «+—» VYKa3aHbl JULIHKUE NAPBI X= —)=1 3.

2 BapuaHT: «+—» He yka3aHbl napsl, rjae x=—.

3agaya Ne9. Onun depmep cBapuil CbIp B BUJIE HENIPABUILHON NATHYTOJIBHOM MPU3MBI, a IPyTroi —
B BHUJIE NPaBWJIbHON YETHIPEXYTOJIbHON MHpPaMUbl, BHICOTA KOTOPOW B 2 pa3a MEHBLIE CTOPOHBI
OocHOBaHHUsA. HOubl0O MBIIIM OTBENIM OT BCEX BEPIUIMH THMX MHOTOTPAHHUKOB BCE YAaCTHUIIbI ChIPA,
KOTOpbIE HAaXOIMJIUCh HAa PACCTOSHUU HE OonbpIeM | CM OT COOTBETCTBYIOIIEH BEPIIMHBI. Y
ChEJICHHBIX KYCKOB cbIpa He Obu1o 0o0mux yactull. Kakoil u3 ¢pepmepon nonec Oonpumii yuiepd u
BO CKOJIBKO pa3?



Pewenue. Yactn mapa paauyca R =1 cM, OTbeIEHHBIE OT JBYX BEPIIMH NIPH HEKOTOPOM GOKOBOM
pelpe Mpu3Mbl, MOKHO CIIOKUTH TaK, YTO MOJIYYUTCS J0JIbKA I1apa, JeKalas BHyTPH JIByTPAHHOTO
yria O, 00pa3oBaHHOIO IJIOCKOCTAMH, MPOXOAIIMMHU Yepe3 LEHTP U MapajUiebHBIMU TPAHAM

. a4 _,
npu 3ToM OokoBoM pebpe. OObeM 3Toil nonbku paBeH —| —qR’ |. Ilocie cymmupoBanus

2n
OTBEACHHBIX 00BEMOB MO BceM pedpaM (Ansi MATHYTOJBHOM MPU3MBI 20{[ =37), momy4um
o o . 3(4
CYMMapHbIi ChbeICHHbII 00beM paBHBIH —| ~ gR* |.
2

3aMeTHM, 4TO €CJIM K YKa3aHHOW B yCIIOBUU NMHMPAaMUIE NMPUCTPOUTH 5 TaKUX K€ MUPAMUI,
MMEIOIINX C HeW OOIIyI0 BepIIMHY, TaK, YTO COCEAHHUE MUPAMUIBI UMEIOT OOIIyI0 OOKOBYIO TPaHb,
TO MosyuuTcs Ky0. Eciiu Obl MBIIIM OTBEIM BCE BEPLIMHBI OT 3THX IIECTH MUPAMUJ, TO MOTYUHIOCH
ObI, YTO CHEICHBI VIl Y Ky0a U ele mapuk B ero nentpe. Takum o0pa3oM, Ha OJHY MUPAMUIY

1(4

3
HPUXOJIUTCS IIECTas YaCTh 00BEMA JBYX IOJIHBIX IAPOB, TO €CTh —| — TR

Omsem: Yiep6 niepBoro pepmepa Oombie B 4,5 paza.

Kpumepuu:
«+—» BepHo noacuntan o0bEM XOTsI Obl OHOM U3 ABYX ChEICHHON YacTeu.

Hpusma cuumaemcs I’lpﬂMOlZ. HO, pasymeemcs, OYeHKa He CHUNICAencs,
€ClIU WKOJIbHUK YmOo-mo coeopum u npo CleLlCZZZ HAKJIOHHO.

3anaua 10.
N300pa3uth Ha KOOPAMHATHON TIJIOCKOCTH MHOKECTBO TOUYEK (a,b) TaKuX, 4TO

2 2 2
. | X+y =a
CUCTeMa ypaBHEHHI b HUMEeT XOTsI Obl OIHO pelIeHHE.
xX+y=

Omsen: || < \/5|a|

Pewenue

A
[lepBoe ypaBHEHHE CHCTEMbI SBJSIETCS  ypaBHCHHEM \
okpyxHoctu ¢ uentpom (0;0) pammycom |a|, BTOpoe —
ypaBHeHHEeM TpsiMoit y = b — x. Eciu |b| =2 |a , TO TIpsiMast / >

KacacTcCia Opr)KHOCTI/I, TO €CTb CUCTEMA UMECT CAMHCTBCHHOC
<2 |a

OKpPYHOCTb, T.€. CHCTEMa UMEET JIBa PEIICHUS.
Eciu |b| > \/5 |a

pemenue. Ecmu |b

, TO IpssMass MNEPECCKaACT

, TO IpssMass U OKPYKHOCTb HC IMNEPCCCKAOTCA U CUCTEMa HEC HMCCT peH.IeHPIfI.

b <2|d].

Hraxk,

Kpumepuu:
«+—» EcTb nnes n300pa3uTh MHOKECTBA PEIICHUH CHCTEMBI TPpaUIECKH, HO HEBEPHO

HaWJICHO YPaBHEHUE HYKHOU KacaTEIIbHOMU.



