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LXIV MockoBckas MatemMatmdeckad

MaremamueckmiinpasgHUK
6 Knacc

1. Peumnre peGyc: AX VX =2001.
A.Baunkos

2. Ocpensr | kymmn Ha onToBOM phIHKe
HapTUIO PydYeK M IpejJIaraer MOKyIlaTe-
J1M 160 OJIHY PYUKY 3a S pyOeil, 1160
Tpu pyuku 3a 10 py6ueii. OT Kaskm0rO
HoKymareJst oeHst HOJIydaeT OJIHAKO-
Bylo IIpuObLIb. KakoBa onroBas leHa
pyuKu?

A.Cabun

3. Harama u VlHHa KyIuIu 110 oJ1HAa-
KOBOI KOpoOKe 4as B makeTukax. l3se-
CTHO, YTO OJIHOTO TIAKCTHKA XBATaeT Ha
JIBE W TpU Yamky yas. Harame kopo6-
KU XBaTtu/ao Ha 41 vamky vas, a nHe —
Ha 58 yamrek. CKOJIbKO NaKETUKOB ObLIO
B KOpoOKe?

A.Cnueax, H.Awenkxo

4. Paccrasbre 110 Kpyry 6 pas/IMuHbIX
quceJl TaK, YTOObI KaXK/[0e U3 HUX PaBHsI-
JIOCH TIPOU3BEJIEHUIO ABYX COCEJHUX.

A.Mumszun

5. Budcena, Todena u Xemy b urpaiu
B cHexkku. [lepsorii cHeskok 6pocut Tod-
caa. 3areM B OTBET HA KaXK/bIH IOIIAB-
muit B Hero cHexxok Budcmaa 6pocan 6
CHEXXKOB, XeMmyJab — 5, a Todcaa — 4
cHexxkka. Yepes HEKOTOpoe BpeMs HUrpa
3akoHunach. Haiinre, B KOro CKOJIbKO
CHEKKOB I1011aJI0, €CJIM MUMO IIeJIN 11PO-
neremn 13 cuexxkos. (B ceb6s camoro
CHEJKKAMHU He KUJAI0TCH.)
T.TI'oaenuwesa-Kymysosa, B.Kaenyvin

6. Tlosg kJaerdaToil JOCKH pasMepoM
8 X 8 Oy/aem 1o ouepesn 3aKpalInBaThb B
KPaCHBIN I[BET TaK, 4TOObI MOCJE 3aKpa-
IIMBaHUST KaX10# cueaylomell KieTku
urypa, cocrosuas n3 3aKparIeHHLIX
KJIETOK, uMesna ocb cummerpuu. I[loka-
JKUTE, KAK MOYKHO 3aKpacutTh a) 26; 6) 28
KJIETOK, cobmiofas ato ycnosue. (B ka-
4yecTBE OTBETA PACCTaBbTe Ha TEX KJIET-
Kax, KOTOpbIE JOJUKHBI OBbITh 3aKparie-
HbI, yncyaa or 1 g0 26 wim 10 28 B TOM
MOPSIZIKE, B KOTOPOM IIPOBOJUJIOCH 3a-
KpallliBaHKe. )

. Axyauu

1 IIpooasey, 6 pasnoc, xopobeunux.

onMMnaaa

7 Knacc

1. B xuure pexopsoB I'munecca Hanu-
caHo, 4To HamboJiblllee M3BECTHOE IPO-
croe uuco pasuo 230217 —1. He ome-
Yyarka Jin 3T0?

C.Mapxenos

2. Ilpuxojst B THp, UIPOK BHOCHT B
xaccy 100 py6ueii. ITocae kaxzoro ynau-
HOTO BBICTPEJIAa KOJHMUYECTBO €ro JeHer
yBesmunBaetcst Ha 10%, a mocJie Kax/io-
ro mpoMaxa yMenbinaercst Ha 10%. Mor-
JIO JIA TIOCJIe HECKOJbKHUX BBICTPEJIOB Y
Hero okasarbcest 80 py6ueii 19 komeex?

U. Awenxo

3. [l mocTpoOMKY TUIIOBOTO JIOMa He
XBaTaJ0 MecTa. APXUTEKTOP WM3MEHUJI
MpoeKT: y6pas 2 mnojbesna u 1o06aBui 3
sraxka. [Ipu aToM KOJUYECTBO KBapTUP
yBesmunaoch. OH 00pa/I0BaJICS U PEIINI
y6parb ete 2 1mobesa 1 J100aBUTh elre
3 ataska. Moryio Jin 1pu 9TOM KBapTUP
cTaTth Jla)ke MeHbIle, YeM B THIIOBOM
npoekre? (B KaskgoM 110be3/e OfuHa-
KOBOE YHCJIO dTasKeil, a Ha BCeX dTaykax
BO BCeX IO/be3/ax OJMHAKOBOE YUCJIO
KBapTup.)

T.Ionenuwesa-Kymysoea, B.I'yposuu,
1. Koskeenurxos, H.Awenko

4. B cTeHe MMeeTCst MAJIEHbKAas JIbIPKa
(touka). ¥ xo3suna ectb QuasKox cJe-

Bepeexa 60300

Hvipra

ayiomteii popmbt (em. pucynok). IToxa-
JKUTE HAa PUCYHKE BCE TOUKHU, B KOTOPbBIE
MOHO BOUTbH TBO3/Ib TakK, 4ToObl (hiia-
JKOK 3aKPBIBAJ JIBIPKY.

A.lllenv

3. OrMerbTe Ha J0CKe 8 X 8 HECKOJIb-
KO KJIETOK Tak, uyToObl JioGag (B ToM
ypcge U Jo6asi OTMedeHHas) KJeTKa

rpaHUYUIA 0 CTOPOHE POBHO C OJHON
OTMEUYEHHOIl KJIETKOIL.
A.Cnueax

3apgaunans crapLUNXKIIGCCOB
8 knacc

1. Ha xnervyaroil Gymare HapHCOBaH
npsAMOYrosibHUK 1mmpuHoit 200 u BbIco-
toit 100 kuerok. Ero 3akpammmBaior 110
KJIETKAM, HavyaB C JIeBOW BepXHel u uis
no crmpamu (oiigg 10 Kpasg uim 1o
3aKpalleHHON YacTH, TTOBOPAYMBAIOT Ha-
npaso). Kakas kierka Gyzier 3akparieHa
nocseaueir? (Yxkaxkure HOMEp ee CTPOKH
u crosbla; HAlpuMep, HIKHSAS NpaBas
kaerka crout B 100-it crpoke u 2000-m
crosbie).

A. Xauamypsan

2. MOKHO JI TI0CJIEIOBATEIbHO I10-
craBuThb Ha 1miaockoctu 100 Touek Tak,
4yTOOBI HUKAKUE TPH HE JIeSKAJIN Ha O/THOI
psAMOIT 1 4TOObI B 11060 MOMEHT (PUTy-
pa, CcoCTosmast M3 YXKe IIOCTaBJIEHHDBIX
TOYEK, UMesia OCh CUMMETPUN?

U.Axyauu

3. lansr mects caos: 3AHO3A, 3U-
[MYHbBI, KABUHO, KE®AJIb, OT-
MEJIb, ITIEJIECT. 3a oaus mar MOKHO
3aMeHUTH JI00y1l0 OYyKBY B JIOOOM U3
9TUX CJI0B Ha J0Oy1o Apyryio. CKOJIbKO
1IaroB HY3KHO, YTOOBI C/IeJIaTh BCE CJI0Ba
omHAKOBBIMH (JIOITYCKAIOTCSt U GECCMbIC-
JIeHHbIE) ?

B./loyenxo, A.lllenw

4. CMm. 3amauy M1783 «3amaunuka
«KBanra».
5. Jlema 3amymaln By3HAYHOE YHCJIO,
a I'pumia mpitaercs ero orrajarb, Ha3bl-
Bad JBy3HauHble uuciaa. OH orrajal,
ecsin o/iHy 1Py Ha3BaJ IIPABUJIBHO, a
B ZIpyroil omubes He GoJiee YeM Ha efiH-
Huity (HarpuMep, ec/m 3aaymMaHo 65, To
65, 64 u 75 noaxoxmar, a 63, 76 u 56 —
uer). Ipugymaiite croco6, rapantupy-
fonii puire ycnex 3a 22 MOIBITKH.
DonvKa0p

6 (Ilpogosskenue 3agaun 5). Iokasxu-
T€, UTO HET CHoco6a, rapaHTUPYIOUIEro
I'pumte ycnex 3a 18 mONBITOK.

9 knacc

1. MoskHo 1 paccTaBUTh Ha (pyT6OID-
HOM II0Jie 4YeTbIpex (yTOOJNCTOB Tak,
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4TOOBI TIOTIAPHBIE PACCTOSTHUS MEXK/TY
Humu cocrasasgian 1, 2, 3, 4, 5 u 6
MeTpPOB?

A.Mumsizun

2. B HekoTOpoOii crpaHe cyMMapHas
3apriata 10 mpoIeHTOB caMbIX BBICOKO-
OIJIAYMBAEMBIX PAGOTHUKOB COCTABJISET
90 mpoIeHTOB 3apIaThl BceX paGOTHHU-
KOoB. Moxet Jii ObITb, YTO B KaJK/OM U3
PErruoHOB, Ha KOTOPDBIE JIEJUTCS CTPaHA,
sapriata mo6bix 10% paGOTHUKOB CO-
crajsier He Gosee 11% Beeii 3apiiaThi,
BBIIIJIAYNBAEMOIl B 3TOM pEruoHe?

M. Bsiawuil

3. Buyrpu yria ¢ BepumHoil M orMe-
yeHa Touka A. V13 aToli Touku BTy CTUIN
1map, KOTOPbIN OTPa3uycsa OT OJHON CTO-
POHBI yIJIa B TOuKe B, 3aTeM OT ApPYyTroii
ctopoubl B Touke C u BepHyJcsa B A
(«yronm majieHus» paBeH <«yriy OTpaske-
Hus» ). Jlokaxure, uto neHtp O OKpyK-
HOCTH, OIIMCaHHOU OKoJa0 ABCM, 1e-
SKUT Ha TpssMoit AM .

A.3acaasckuil

4. Kamuu neskaT B Tpex KyuaX: B
omHoit 51, B apyroit 49, a B Tperbeit
5 kamueit. Paspernraercs o6beIMHATD JI0-
Oble Kyuyl B OJIHY, a TaKKe pPas/essTb
Ky4y M3 YEeTHOTO 4YHhcJa KaMHell Ha JiBe
paBuble. MoxHO s tosrydutb 105 Kyd
110 OJTHOMY KaMHIO B KayK/10ii?

B. Knenuvin

5. Harypanbhoe uncio N B 999...99
(k neBarox) pas GoJsiblile CyMMbI CBOUX
dp. YKaxkuTe BCe BO3MOXKHbBIE 3HAUe-
HUS R ¥ JUIST KQXK/IOTO U3 HUX TPHUBENTE
[PUMEP TAKOTO YHCJIA.

I'.I'arvnepun

6. YyacTHUKM MIAXMaTHOTO TYpPHHPA
ChITpaju ApPYr € JAPYroM IO OJIHOH
napruu. [na xakjporo ydactHuka A
6BLIO TIOJICYUTAHO YUCJI0 HAOPAHHBIX UM
oukoB (3a moGeny maercs 1 ouko, 3a
unubio — 1,/2 ouka, 3a nmopaxenue — 0
0uKOB) U KO3 duIHeHT cuabl 1o Gop-
MyJie: CyMMa OYKOB TeX YYAaCTHUKOB, Y
Koro A BbIMIpajs, MHHYC CyMMa OYKOB
TeX, KOMy OH mpourpas. MoryTt jm Ko-
apdunmenTsr cuibl BCeX YYaCTHUKOB
6bITh a) Goubiie 0; 6) menbie 0?

A.Toanvizo

10 knacc

1. CymiecTByioT JM TPH KBaJPaTHBIX
TpexXuseHa, KaK/Iblil U3 KOTOPBIX UMeeT
KOpEHb, a CyMMa JIOObIX /IBYX HE MMeeT
KopHeii?

A.Bbenos

2. CMm. 3amauy M1781 «3ajaunuka
«KBanra» .

3. TlpuBeaute npuMep MHOTOUYJIEHA
P(x) cremenn 2001, /s KOTOPOro BbI-

KBAHT - 2001/N4

noansercs Toxaectso P(x) + P(1-x) =
=1.
B.Cendepos

4. B 0CTpPOyroibHOM TpPEYTOJbHUKE
ABC nposeziennt sbicotor AH ,, BH, n
CH_. Jlokaxute, 4TO TPEYyrOJbHUK C
BEPIITHHAMIE B TOYKAX TIEPECEUEHNUST BBICOT
tpeyronbuukos AH H_., BH,H_,
CH ,H , pasentpeyroubnuuxy H ,H o H ..

A.Axonsan

5. Ha 1ByX KJIeTKax maxMatHoil T0CKu
CTOAT YepHas 1 Oenast pUIIKK. 3a O/JMH
X0/ JIIOOYIO U3 HUX MOKHO TIE€PEBUHYTD
Ha COCE/IHIOI0 KJIETKY TI0 BEPTUKAJIN UJIH
ropusontau (e GUIIKY He MOTYT CTO-
9Tb Ha OJHOW KJIETKe). Moryr mu B
pesyJbTaTe TaKUX XOJ0B BCTPETHTHCS
BCE BO3MOYKHBIE BAPUAHTBI PACIIOJIOXKE-
HUS JABYX (DUIIEK, TIPUYEM POBHO IO
OJTHOMY pa3zy?

A.lllanosanos

6. B urpe «/lecanTs 1Be apMun 3axsa-
TBIBAIOT cTpaHy. OHM XOAAT 110 04Yepe/in,
KasK/[bIM XOJIOM 3aHUMasi OJMH U3 CBO-
6oHbIX TOpo10B. [lepBbiii ropos 3axBa-
TBIBAETCS C BO3/LyXa, a KaXK/IbIM CJIe/YIO-
UM XOJIOM MOJKHO 3aXBaTUTh JI000M
TOpOJ, COEIMHEHHBIN JIOPOTOl ¢ KaKUM-
TO TOPOJIOM, Y>K€ 3aHSTbIM 3TOH apMueil.
Ecau Ttakux Her, apMus IpeKpaiiaer
6oesble eiictBus (IIpu 3TOM, BO3MOKHO,
Jpyras npogomkaer). Haiigerca am Ta-
Kasi cXeMa TOPOJIOB ¥ JIOPOT, UTO apMus,
XO/AIIAsT BTOPOW, CMOYKET 3aXBaTHUTh
6oJiee TIOJIOBUHBI BCEX TOPOJIOB, KaK Obl
nu geiicrsoBasia nepsas? (Uucio ropo-
JIOB KOHEYHO, KaK/1ast JIOPOra COe/INHSIET
POBHO /IBa TOPOJA.)

11.I'posman, A.lllanosanos,
Jl. Illanosanos

11 knacc

1. CymecTByIOT /M TPU KBaJPaTHBIX
TpexusjeHa TaKuX, YTO KaXK/blii UMeeT
JIBA PA3JIMYHBIX JIEHCTBUTETBHBIX KOP-
HSI, a CyMMa JIIOOBIX /IBYX TPEXUJIEHOB He
uMeeT JIEHCTBUTETHHBIX KOPHEI?

A.Bbenos

2. [lana reomeTpuueckas IPOIPecCHs
a,,a,,...,a,,... VI3BectHo, 4to a,, 4,
a4, — HarypasbHble uHc/aIa. BepHo /u,
UTO @, — TaKKe HaTypajJbHOE YUCJIO?

Donvrop

3. B HepaBHOGEJPEHHOM TPEYTOJIbHU-
ke ABC Ttouka [ — ILeHTp BIUCAHHOMH
OKPYKHOCTH, I'— IEHTp OKpy’KHOCTH,
Kacaroleiicss ctopoubl AB u npofoJike-
uuit cropon CB u CA; L u L' — Touxu,
B KOTOPbIX CTOpOHa AB KacaeTcs 3TuX
okpyskHOcTell. [lokaxkuTe, 4TO INpsIMble
IL', I'L u Bbicora CH TpeyroipHuka
ABC mnepecekaiorcss B OJHOU TOUKe.

A.3acaascxkuil

4. [Tokaxkute, 4TO He CYNIECTBYET MHO-
rouniena Q(x) crerenu He HUKE JBYX C
LEJIBIMH - HEOTPUIIATEIbHBIMI K03 Pu-
[MEHTaMH, 3HaYeHHe KOTOPOTO IPH JI0-
6OM MPOCTOM 3HAYEHUH X SIBJISIETCS MIPO-
CTBIM YHUCJIOM.

A.Bbenos

5. [loxaskute, 4TO B IPOCTPAHCTBE
cymecrByeT 2001 BBIITYKJIbIIT MHOTOTPaH-
HHK, HUKaKHe TPU U3 KOTOPBIX He IMeIoT
001X TOYEK, a JIoOble /Ba KacaioTcs
apyr apyra (T.e. uMerOT XOTst Obl OJIHY
0011yI0 I'PAHIYHYIO TOUKY, HO He HMEeIOT
O6IINX BHYTPEHHUX TOYEK).

A.Benos

6. TTo Kpyry paccTaBIeHO HECKOJIBKO
KOPOOOUYEK, B KOTOPBIX JIEKAT MIAPUKH
(kopo6ouka MOKeT GbITh U MycTOil). 3a
O/TMH XOJ Pa3peIIaeTcst B3sITh BCE IAPU-
K 13 KAKOH-TO KOPOOOUKHU 1 PA3TIOKUTD
uX, HAYMHASI CO CJIeyIomel KopoOoUuKH,
JIBUTASICD TI0 YACOBOM CTPEJIKE U KIS B
KQK/IYI0 KOPOOGOUKY TI0 OTHOMY IIAPUKY .

a) Jlokaxkute, 4TO €CJU MIAPUKH BCe-
raa 6epyT 13 Toil KOpOOOUYKH, B KOTOPYIO
TOTAJ TIOCTEHUH TMAPUK HA TPEIbI/IY-
IIeM XO/Ie, TO B KaKOI-TO MOMEHT TTOBTO-
pHUTCST HAavaJbHOE pasMelleHne Iapu-
KOB.

6) Jlokaxkute, uTO 32 HECKOJIHKO XO-
JIOB 13 JTI060T0 HAYATBHOTO PAa3MeIeHust
MMAPUKOB MOYKHO TOJYYHUTh JI060€ /IpY-
roe.

B.T'yposuy,

U36paHHbie 3agaumnor6opaHa
Pocawiickyroonmmnuany

1. HanomMHuM mpaBuja HUTPHI
«Kusup». Ha KieryaToM JIUCTE€ CTOUT
HecKoJIbKO utiek. VX pacrosnoskenne
BO BCEX KJIETKAX OJIHOBPEMEHHO MEHSIeT-
ca caepyomuM o6pasoM. Eciu B Kiet-
Kax, cocefHux ¢ jgaHnoii (1o cropome
WM YTJIy), CTOUT POBHO 3 (DUIIKH, TO B
JIAHHYIO KJIeTKy craButcs duika (ecam
ee He 6bL10). Ecu B cocefHUX KJeTKax
6osiee 3 uian MeHee 2 dullex, To (UIIKA
cuumaercst (ecau oma 6OblL1a). Ecam B
COCE/THUX KJIETKAaX POBHO 2 (DUIIKH, TO
COCTOSIHHE KJIETKU HE MEHSETCH.

Jlokaskute, uto B urpe <« KusHb» Ha
kBajgpare 2001 x 2001 cymiecTByeT KOH-
¢urypanus, He umeromag 1poobdpasa.
(9)2

A.Bbenos

2. Equnnynblit KBasipaT pa3buT HA TPU
MHOTOyTOJIbHUKA. [lOKaxuTe, 4TO JMa-
MeTp XOTsT ObI OTHOTO M3 HUX HE MeHbIIle

J65/8. (9)

Donvkop

2 B cxobkax nocae ycaosus 3aoanu yxa-
3am KJACC, 8 KOMOPOM OHA NPed.iazandcy.



3. DoKycHUK yrajibIBaeT Mmooyepe/Ho
MacThb BCeX KapT B KOJIOJE U3 52 KapT.
[Tocie xaxgoro oTBeTa €My COOOMLIAIOT,
yrajzian o wian ommbes. Jlokaxure, yTo
CYUIECTBYET CTpaTerus, I[03BOJISAIONAs
yrajiatb He MeHee 13 kapT, 1 HET cTpare-
MU, TTO3BOJISIONIEH rapaHTUPOBAHHO yra-
nath 6osbie. (10)

U.H3mecmoes

4. B tpeyrosmbuuke ABC oTMmeueHa
Toyka O 1 U3 Hee OILYIIEHbI ePIeH/IKY -
napbl OA;, OB,, OC, na croponbl BC,
AC, AB. llyctv A,, B,, C, — Bropbie
Touku nepecedenus npsmbix AO, BO,
CO ¢ OKPY’KHOCTBIO, OIHICAHHOH OKOJIO
AABC. Jlokaxkute, 4TO TPeyroJbHUKU
AB,C, u A,B,C, nojo6usr. (10)

A.3acnasckuii

OJMMMIINA/bL

5. Haiiure mist Kaxgoro HaTypasib-
Horo 1 > 1 Bee ynkruu (He o6a3aTeb-
HO HENpPEPbIBHBIE), KOTOPbIE YIOBIETBO-

psior ypasHenuio f(x +y)=[f"(x)+

+f"(y). (10)
b. Dpenxun

6. Bynem paccmarpuBarh I0cJe/10Ba-
TeJbHOCTU JUIMHBI 1, cocrosimue u3 =1,
[IpousBenenneM mocaen0BaTeIbHOCTEH
{xi} u {yl} Ha30BeM I10CJIE/[0BATEIb-
HOCTb {xiyl.}. Jlokaxkure, 4TO I JIIO-
ObIX k PA3IMUYHBIX MOCJEI0BATETHHOC-
Teil Spyeer S, HaliJIeTcsl IOoCJe0BaTe Ib-
HOCTD $ TaKast, 4YTO KOJUYECTBO IIOCJIE0-
BaTeJbHOCTEW, OJHOBPEMEHHO TIPUHAJ-

JIesKaluxX MHOXKeCTBaM Z = {31, ...,sk} u

51

sZ = {ss1,...,ssk}, He TPEBOCXOJHUT
k*/2" . (10)
A.Benos, B.Cendepos

7. Ilpsamble pa36bUBAIOT BEPXHIOW I10-
JIYILZIOCKOCTh Ha MHOTOYTOJIbHUKHU, [THA-
METP Kayk/IOTO M3 KOTOPbIX MeHbIie 1, a
Bce croponbl Gosbie 0,000001. [loka-
JKUTE, YTO OJIMH W3 MHOTOYTOJBHUKOB
MOKHO BBIJIBUHYTH BHU3, HE CMeIast
octanpuble. (10)

A.benos

Hyb6auxayuio nodzomosuiu
A.Cnusax, b.Dpenxun



