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YciaoBus

6 xmacc

1. Pemmre pebyc: AX - Y X =2001. (A. BaunkoB)

2. Odena® xkynun Ha ONITOBOM PHIHKE IIAPTUIO PyHUeK U NpefIaraeT Ho-
KymaTeasM Jubo OIHY PYUIKY 3a 5 pyOuen, mubo Tpu pydxku 3a 10 pyGuen.
Ot xaxgoro mokynarens Odens noaydaer oguHakoByI0 npubsuib. Kakosa
OIITOBA [[EHA PYYUKH? (A. Cabuun)

3. Harama v VHHA Kynuiu 00 OAMHAKOBOU KOPOOKE 9Yas B MAKETUKAX.
W3BecTHO, 9TO OQHOIO ITAKETWKA XBATAET HA [BE WAM TPHU vamkuy das. Ha-
Tamre Kopobku xBaTuno Ha 41 gamky 4as, a Uane — Ha 58 gamek. CroabKo
[IAKEeTUKOB OBLTO B KOPOOKe? (A. Cousaxk, U. fmenko)

4. PaccraBpre o kpyry 6 pasanyHBIX YUCEN TAK, YTOOB KAXK I0€ U3 HUX
PABHATOCH MTPOU3BEICHUIO ABYX COCENHUX. (A. Mursarun)

5. Budciaa, Todpcaa u XéMmyas urpaau B CHeXKKH. [IepBoill CHEXKOK OPO-
cuan Todcna. 3aTeM B OTBET Ha KaXK LU MOMABIINY B HEMO CHEXKOK Budcia
6pocan 6 caexxoB, Xemyab — b, a Todcaa — 4 cHexkka. Hepes HekoTOpOE
BpeMsI UI'Da 3aKOHYMWIACh. Hannure, B KOro CKOJIBKO CHEXKOB MOMAJIO0, €CIN
MEMO Henu npoderenu 13 caexkos. (B ceba camMoro cexkamMu He KU TAI0TCA.)

(T. Fonenummesa-Kyrysosa, B. Kuenipin)

6. Iloms kaergaTon qocku pazmMepoMm 8 X 8 Oy aeM MO O4epeIn 3aKPALln-
BAThb B KPACHBINA [BET TAK, YTOOBL IOCJE 3AKPAIINBAHNAA KAXKIOU CJIETYOLIEN
KJIeTKN (UTypa, COCTOAMIAA U3 3aKPAIIEHHBIX KJIETOK, HMeJd OCh CHMMe-
rpun. [TokaxuTe, KAaK MOKHO 3aKpaCUTh a) 26; 6) 28 KIETOK, COOIIONAA DTO
ycaosue. (B kadecTBe 0TBETA PACCTABLTE HA TEX KIETKAX, KOTOPHIE TOJKHBL
OBLITH 3aKpalleHsl, ucia oT 1 1o 26 wir 10 28 B TOM NOpALKe, B KOTOPOM
[IPOBOAWIOCH 3AKPALIUBAHYE. ) (M. Axymus)

7 KiIacc

1. B xnaure pexkopmos I'maHecca HammcaHO, 9TO HAMOOJbIIEE U3BECTHOE
npoctoe uucao pasro 23021377 — 1. He oneuarka jm 3107 (C. Mapkeuos)

2. Ilpuxons B Tup, urpok Buocut B kaccy 100 py6uen. [ocre xax noro
YAAIHOI'O BEICTPENA KOAMIECTBO €ro mneHer ypemmaumsaerca Ha 10%, a mo-
cJe Kaixxgoro mpomaxa yMmenbmaercsa Ha 10%. Morao am mocae HeCKOTbKAX
BLICTDEJIOB ¥ HEero okaszarbea 80 pybaen 19 komeex? (M. flmenxko)

* IIponaserr B pa3sHOC, KOPOOEHHUK.



3. [list mOCTPOUKM THUIOBOI'O IOMa HE XBATAJIO MECTa. APXUTEKTOP U3-
MEHUI IPOeKT: ybpau 2 moase3na u nodbasmi 3 araxa. lIpu aToMm KoImgecTBO
xBapTUp yBeanumiock. OH 06pagoBajics u pemmnt yopaTs eme 2 moabe3na u
n00aBUTE elle 3 pTaxa. Morio au opu 3TOM KBApTHUP CTATh MaXKe MEHBIIE,
geM B TunoBoM npoekre? (B KaxIoM mOAbe3e OJUHAKOBOE HMUCIO DTAXKEN,
a Ha BCEX DTaKaX BO BCEX NOABE3AAX OJAUHAKOBOE YUCIO KBAPTUD.)

(T. lonenumesa-Kyryaosa, B. I'yposuu, II. Koxesnukos, . flmenko)

4. B creHe mMeercsa MaleHbKasg OBIPKA (TOYKA).

Y xo3suna ecTh Quiaxok caesyromen dopmer (puc. 1).
[Tokaxkure HA PUCYHKE BCE TOYKY, B KOTOPHIE MOXKHO
BOUTH T'BO3[b, TaK ITOOBI (PJIAKOK 3aKPBIBAIL IBIPKY.
(A. ITens)

5. OrmeTbTe Ha HOCKE 8 X8 HECKOJBKO KJIETOK
Tax, 4TOOLl M00as (B TOM 4uCIe U JIH00as OTMETeH-
Has) KJIETKA TPAHUYMIA [0 CTOPOHE POBHO C OJTHOU
OTMEYECHHOHN KJIETKOU. (A. Cousak)

I'so3 b
Bepéska

Puc. 1

8 kiacc

1. Ha kunergarou Oymare HApUCOBAH NOPAMOYroabHUK mupuaoun 200
u Boicoron 100 kmerok. Ero s3akpammBaior mo KIeTKaM, HAYaB C JEBOU
BeDXHEW ¥ UAd MO crompatu (Jougs go Kpaa —————————
WM yXKe 3aKPAIIeHHOU YaCTH, MOBOPATUBAIOT pmmmmme- >
Hampaso, puc. 2). Kaxas kierka 6yneT 3akpa-
wena nocaesuen? (Yxaxure HoMep €€ CTpOKU
u cTosabia. Hanpumep, HUXKHAS IpaBas KISTKA | ‘oo ___________ .
crout B 100-u crpoxe u 200-M croxbre.)
(A. XagaTypsH)

2. MoxHo qu nocrasurs Ha mwiockocru 100 Touek (cHadana nepeyio,
[OTOM BTODYIO M TaK Jajee 10 COTOU) TaK, 4YTOObI HUKAKME TPU TOUKU
HE JIeXKATM HA OTHOU MPAMOU U ITOOLI B JHOOOM MOMEHT (UTYpPa, COCTOA-
as U3 y2Ke NOCTABJIEHHBIX TOYEK, NMEeJd OCh CUMMETPUN !

(. Axymnu)

3. /laHBI MIECTH CJIOB:

3AHO3A, 3UIIYHH, KA3UHO , KEDAJIE, OTMEJIB, WIEJIECT.
3a OAWH IIAr MOXKHO 3aMEHUTH J00YI0 OyKBY B JI000OM U3 DTHUX CJIOB HA JIO-
Oy Apyrywo (Hampumep, 3a OJWH IIAC MOXKHO IMOTYyYdATH u3 caoBa SAHO3A
caoBo 3KHO3A). CKOJIBKO MIATOB HYKHO, YTOOBI CHEIATh BCE CIOBA OIWHA-
koBbIME (pgoryckatrorcesa Gecembicaennsie)? Ipusenure npumep u gokaxure,
9TO MEHBIINM YUCJIOM IMArOB OOOUTUCEH HEIB3S. (B. Houerko, A. Illens)

4



4. B tpeyroapauke ABC uposenennr 6uccekrpuca AK, menuana BL
u Beicota C'M. Tpeyronbauk K LM parocroporuui. Jokaxure, 9T0 Tpe-
yroasuuk ABC paBHOCTOPOHHUIL. (P. 2Kenonapos)

5. Jléma sagyman asysaadHoe qucao (ot 10 xo 99). I'puma nerraercsa
€ro oTrajaTb, Ha3bIBas ABY3HAYHBEEE uucia. CamTaeTcs, ITO OH OTrajtalm,
ecau ogHy nudpy OH HA3BAJI HPABWIBHO, & B IPYrOoU ommOes He Oojee dem
Ha eauHuny (HapuMmep, ecau 3aiyMaHo ducao 65, o 65, 64 u 75 noaxoaar,
a 63, 76 u 56 — uer). [Ipugymaiire cnocob, rapanrupyomuit ['pume ycmex

3a 22 monblTKY (Kakoe Obl YMCJI0 HU 33JyMad Jléma). (PoabkiIOp)

6. (IIpomomxenue.) Iokaxure, 9T0 HET CmOCO6A, TaPAHTUPYIOUIETO

I'pumie ycmex 3a 18 momeIToK. (PoabkiIOp)
9 kiacc

1. Mox#o jim paccTaBuTh Ha PyTOOJBHOM IIOJTE IETHIPEX PyTOOTUCTOB
TaK, YTOOBI MOMAaPHBIE PACCTOAHUA MEXKAY HUMU paBHAmuch 1,2, 3,4, 5u 6
MeTpoB? (A. MuTsarus)

2. B mexoropon crpane cymmapHaas sapmiara 10% caMbIx BEICOKOOILTA-
YMBaEMBIX PAGOTHUKOB cocTanaaeT 90% 3apriars! Becex paboTHUKOB. MoxeT
JI TAK OBITH, 9TO B KaXKIOM 13 PECHOHOB, Ha, KOTOPBIE ICIUTCA Ta CTPAHA,
sapmiara ao6erx 10% paboTHUKOB cocTasaseT ue Goaee 11% Been 3apiaTh,
BBHIIIAYHIBAEMON B DTOM PEruoHe?! (M. Bsubin)

3. Buyrpu yria ¢ sepumsaoun M oTMmedeHa TOU-
xa A. U3 »TOM TOYKM BHIMYCTUWIX IIap, KOTOPHIN B
OTPA3WICA OT OMHOU CTOPOHEBI yIUIa B TOUKe B, 3aTem
oT apyrou ctopoHel B Touke C' u BepHyacs B A
(¢yron mageHus» paBeH «yIuly OTDaKeHUs», DUC. 3). O
Mokaxure, 470 1eHTp (O OKPYKHOCTHU, OMUCAHHON
okoui0 Tpeyroabuuka BC M | nexut na npavon AM. M ¢
(A. 3acaaBckun) Puc. 3

4. Kamun gexar B TpEX Kydkax: B OgHOU — 51 KaMeHb, B apyrou — 49
KaMHEH, a B TpeThell — b5 KaMmHen. Paspemaercs 00bequHATh M00be Ky9IKa
B OJHY, a TaKXe Pa3JIeiTh KydKy U3 Y6THOO KOIUIECTBA KAMHEU HA OB
paBHbIe. MoXHO Ju monyunTs 105 Kydek 1Mo OTHOMY KaMHIO B KaXIOU?!

(B. Kaemnupin)

A

. H N .
5. Harypanbuoe uncao N B 999...99 pa3 6ouablie CyMMBI CBOUX IIudp

k wryk
YKaxuTe BCe BO3MOXKHBIE 3HAYEHUA Kk M IJIA KAXAOO M3 HUX IPUBEIATE
IpUMEDP TAKOT'O 9HCIA. (T". Tanbnepun)
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6. Y4acTHUKE IIAXMATHOI'O TYPHUPA CBICPAIA APYL ¢ OPYTOM IO OJHON
maprun. s Kakaoro y4acTHuKa A OBLIO MOACIUTAHO YUCJI0 HAOPAHHBIX UM
04KOB (3a mobeny gaerca 1 oduko, 3a HmYBIO — 1/2 OuKxa, 3a mopakeHnme —
0 049KOB) U KO2(PUIUEHT CUIBI IO (POPMYJIe: CyMMa, OIKOB TEX yIaCTHUKOB,
y Koro A BHIUIpaJ, MUHYC CYMMa OYKOB T€X, KOMY OH IPOHUTDAJI.

a) MoryrT 1y K03pOUUUEHTEL CUIBL BCEX YYACTHUKOB ObITH Ooubie 07

6) MoryT Ju KO>hDOUUUEHTEL CUIBL BCEX yIACTHUKOB ObITh MeHbiie 07

(A. Tonmeiro)

10 xaacc

1. CyumiecTByOT 1 TPU KBAIPATHLIX TPEXWICHA, TAKUE ITO KAXK BN 13
HUX UMEET KOPEHb, & CYMMA JIO0BIX IBYX TPEXWICHOB HE UMEET KOPHEH!

(A. Kaneun)

2. MoxHO 1u paccTaBUTL OXPAaHy BOKPYL TOYEYHOIO OOBEKTA TaK,
49TO0BI HU K OOBEKTY, HU K YaCOBLEIM HEJIb3s OLLIO HE3aMETHO MOAKPACTHCA?!
(Kax b1 9aCOBOU CTOUT HemonBMAKHO U BuauT Ha 100 M cTporo Bmepén.)

(B. Kaemnupin)

3. lpusenure npumep muorowrena P(x) cremenu 2001, mia KoToporo
BBIIOIHSAETCS TOX IECTBO
P(z)+P(1—z)=1.

(B. Cengepos)

4. B octpoyroasuom Tpeyroabuuke ABC mposenensr BoiCOTHI AH 4,

BHp u CHg. Jokaxure, 9YTO TPEYTOJIBHUK C BEPIINHAMY B TOYKAX IEpece-

veHusa BHICOT TpeyroabuukoB AHpHg, BHyHo, CH Hp paBeH Tpeyroib-

muky HyHgHe. (A. Axousn)

5. Ha nByx kieTkax ImIaxMaTHON AOCKHU CTOAT 4E€pHAsA U Oesas (PUIIKH.

3a 0[MH X0 MOXKHO [TEPEIBUHY Th JIOOYIO U3 HUX HA COCETHIOK 110 BEPTUKAIN

WY COPUBOHTANA KIETKY ([Be (PUIIKKM He MOT'YT CTOATH Ha OJHOU KIETKE).

MoryT nu B pe3yapTaTe TaKAX XOJOB BCTPETUTHCA BCE BO3MOXKHBIE BapUAH-
THI PACIHOJIOXKEHUS ITUX TBYX (DUIIEK, TPUIEM POBHO IO OTHOMY pa3y?

(A. IManosauxos)

6. B urpe «/lecanT» nBe apmum 3axBaTeBalOT cTpaHy. OHm XxoaaT
IO O9€epeny, KaKIBIM XOA0M 3aHUMAA OIWH U3 CBOOOIHEIX roponos. [lepBei
CBOU T'OPOJI apMHsA 3aXBATHIBAET C BO3MyXa, & KAXKIBIM CJIETYIOMIAM XOJI0M
OHa MOXKET 3aXBATUTh JIOOOU TOPOJ, COEIUHEHHBIN MTOPOTOU C KAKUM-
HuUOYAbL yiKe 3aHATHIM DTOU apMuen ropomoM. Ecim Takux ropomoB HET,
apMusi IpeKpaiaeT 00eBble JercTBUs (IIPU TOM, BO3MOXKHO, ADYIas apMUsl
cBou gercTBus npogonkaer). Hampéres au rakas cxema DOPOLOB U A0pOL,
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9TO apMus, XOAAIMAS BTOPOH, CMOXKET 3aXBATUTL OOJiee IIOJOBUHBI BCEX
ropojIoB, Kak Obl HU neicTBoBaja nepsas apmua? (ucjao ropoioB KOHEYHO,
KaxKJasa T0pora COIUHAET POBHO IBA FOPO.A.)

(II. I'posman, A. Mlanosamos, /. llanosaios)

11 kiaacc

1. CymecTByIoT J TPH KBAaLPATHBIX TPEXTIEHA, TAKUE ITO KAXKIBIN
U3 HUX UMEET [JBA PA3IMYHBIX JEHCTBUTEIBHBIX KOPHSA, & CyMMa JIOOBIX IBYX
TPEXWIEHOB HE UMEET IEHCTBUTENLHBIX KOPHEH?! (A. Kanenn)

2. [Mana reomerpudeckas mporpeccus. M3BecTHO, 9TO €€ IEepBLIN, ge-
CATHIN U TPUIIATHIN WIEHBl ABIAITCA HATYDPAJLHBIMU YUCIAMU. BepHo Jm,
4TO €€ MBAIATHIN WIEH TAKKE ABIACTCA HATYPATHHBIM IUCIOM?

(Poubki0p)

3. B Tpeyroavuuke ABC Touka [ — NIEHTP BOMCAHHOW OKPYXKHOCTH,

I' — meHTp OKPYXHOCTH, KACAIOMIEHCA CTOPOHEI AB 1 MPONOKEHN CTO-
pou CB u CA; L u L' — Toukm, B KOTOpEIX cTOpoHAa AB KacaeTrcs sTmx

okpyxuocTen. [lokaxure, aro npamere I L', I'L n Beicora C H TpeyroasHm-
xa ABC mepecekaiTcsa B OJHOU TOYKE.
(A. BacraBckuin)

4. JlokaxwuTe, 9TO He CYMECTBYET MHOTOYWICHA CTEMNCHN HE HUXKE IBYX
C HEJBIMU HEOTPUIATEIBHBIMEA KOX(P(PUIMEHTAMN, 3HAICHNE KOTOPOrO MpH
JI060M IIPOCTOM P ABIACTCA IPOCTHIM THCIOM. (A. Kaneun)

5. [MoxaxwuTe, 9TO B IPOCTPAHCTBE CyliecTByeT pacuonoxenue 2001 Ber-
IyKJIOI'0 MHOI'OIDAHHUKA, TAKOE YTO HUKAKWE TPU K3 MHOIOIDAHHUKOB
He uMerT OOIUX TO4YeK, a JIOOble ABa KacaroTcs APyr apyra (T. e. HMeoT
XOTA GBI OfHY IPAHUYHYIO TOUKY, HO HE UMEIOT OOMINX BHYTPEHHUX TOYEK).

(A. Kanens)

6. Ilo kpyry paccTaBIeHO HECKOJBLKO KOPOOOUIeK. B KaX 10U U3 HUX MO-
KET JeKATh OJUH UIN HECKOJIBKO [IAPUKOB (MIM OHA MOXKET OLITH IIyCTOH).
3a OfuH X0 Pa3pelIaeTcs B3ATh BCE MAPUKY U3 JIOO0M KOPOGOYKHI U PA3io-
JKWUTh UX, ABUCAACH [I0 YACOBOU CTPEJKE, HAYUHAS CO CJAEIYIOMer KOPOOOIKH,
KA1 B KaXK Ay KOPOOOUKY 10 OTHOMY LIAPUKY.

a) JlokaxuTe, ITO €CAM Ha KAXKIOM CAEIYIOIEM XOJ€ MIAPUKA 0epyT
”3 TOU KOPOOOYKHU, B KOTOPYH MOMAJ MOCJETHUU MIAPUK HA, MPETBIIYIIEM
XO[le, TO B KAKOU-TO MOMEHT IIOBTOPUTCS HAYAILHOE PA3MEIICHUE MIAPUKOB.

6) [Jokaxure, 9TO 32 HECKOJIBKO XOOB U3 JIOOOI0 HAYAJIBHOIO pa3Me-
[IEHWS MIAPUKOB II0 KOPOOOUKAM MOXKHO IIOLYYIUTH JI1I000€ Apyroe.

(B. I'yposun)
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PEmMEHUA

6 xmacc

1. OrseT: AX =29, YV X =69 wiu, mao6opor, AX =69, YV X =29. Ilo-
ckoabKy 2001 =3-23-29, aucao 2001 MOXKHO npescTaBuTh B BHJE IPOU3Be-
MEHUs ABY3HATHBIX GHUCEJ JUIIb CaenyomuMu crnocobamu: 69-29 mim 23 -87.

2. OrBeT: onToBas nexHa pyuku — 2 pybas 50 koneex. Ecan onTosas
1eHa pydku — & pyomen, To b —x = 10— 3z, orkyna x = 2,5.

3. OrBer: 20 makeTUKOB.

[TepBoe pemenue. llockonpky Nanaa Beimmia Ha 17 gamek gas 60ib-
me Haramm, 3uauT, X0Ta Obl u3 17 MakeTUKOB OHA IPUTOTOBWIA MO TPHU
qamiky gasg. Ocrasuimecs 7 =58 — 17 - 3 vamek MOXKHO GBLIO TOIYIUTH TOJBKO
OJHUM CIOCOOOM: 2 IAKEeTUKA HA 2 JalllKM KaXK I 1 1 IaKeTHUK Ha 3 YalIKu.
SuaauT, B KOpoOke 66110 17 + 3 = 20 nakerukos. [Ipu srom Harama uz 19 na-
KETUKOB [IPUTOTOBWIA IO 2 YaIIKH, & U3 TBALINATOrO — 3 JAILIKHU 9asd.

Bropoe pemenue. 3aMerum, 9TO MAKETUKOB HE MOTJIO OBITH OOIB-
e 20: ecu OBI B auke ObLT X0Ts Obl 21 makeTuk, HaTamra He cMoria 65 BBI-
IuThH MeHble 221 =42 gamek aga. Ho nakeTukoB He MOIVIO OBITH M MEHBIIIE
20, nunade Nuna Boinuna Obl He 6oabie 3-19 = 57 gamek. 3HAYUT, B KaXK T0U
magke Moo ObITh TOAbKO 20 makeTwkoB. MuHa mcmoab3oBasta mo 3 pasa
18 nmakerukoB, a Haramma — Toabko 1.

4. Ecam psgoMm cTOAT 4Yucia ¢ u b, TO CAEIYIOIUIM CTOUT 4UCIO b/a,
3a HuM 1/a, norom 1/b, nakonen, a/b. DTu wWecTb YUCEA yAOBJICTBOPSIIOT
ycaoBuio 3agaun. Konedno, nmpu HeygadHoM BbIOOpe 4ucen ¢ u b xakme-TO
73 YKA3AHHBIX YKCET COBIATYT, HO HAC 9TO HE OCTAHOBUT: [JIS PEIICHUS 3a-
Ja4vy TOCTATOYHO NMPENbABUTH onuH npumep. Hampumep, B3aTts a =2, b=3.

5. OrBeT: B Xemyas, Budcay u Todceay nonamu no ogaomy pasy. Ecan
B Budcay, Topcay n Xemyuas momaam =, y U 2 CHEXKKOB COOTBETCTBEHHO,
TO BCEro ObLI0 OpoIIeHo 13+ & +y + 2 CHEXKKOB (TTOCKOABKY 13 CHEXKOB He j10-
cruruu uenn). C apyrou cropoust, Budcra 6pocun 6, Xemyas — 5y, a Tod-
ciaa — (4z+ 1) caexkoB (BMecTe ¢ mepBbIM CHEXKOM). [loayuaeM ypaBHeHUE

6r+5y+4z+1=134+x+y+=z,

orkyna bxr+4y+3z=12. Tak kax x, y, 2 — IeJble HEOTPULIATEIbHBIE YUCIA,
2 MoxeT ObITh paBeH 0, l wm 2,y — 0, 1, 2 wm 3, z — 0, 1, 2, 3 wm
4. IlepeGopom maxonum pewenus (1,1,1), (0,3,0) u (0,0,4). Ho, nockoasky
B caMoro cebs KUIATHb CHEKKM HEJb3s, TO CPeIu HUNUCeI &, Y, 2 He MOXKeT
OBITH IBYX HyJed. [103TOMY BO3MOXKEH TOIBLKO TEPBBIN CAYIan.

6. O rBeT npuBenén Ha puc. 4.



1 20 13

2 21 12

312211

14 | 15 16 | 4 | 17 | 18 | 19 | 27

10 1 23| 5
9 24 6
8 25 7
26 28
Puc. 4
7 kacc

1. OrBeT: KOHEYHO, 3TO omedaTka. JlOas CTeNeHb 4YKUCIA, OKAH-
quBatomierocs muppon 1, Toxke oxkamuumBaercsa mudpou 1. [losTomy pas-
HocTh 23021%77 —1 okamumBaercs Ha 0 U, CIEJOBATENTbHO, HE ABIAETCA
MPOCTHIM THUCJIOM.

Ha camom geme HamOOJBLIIMM M3BECTHBIM CECOMHA MPOCTHIM THCIOM
aperca auco 23021877 — 1, TIpocrsie umera Buga 2" — 1 HABEIBAIOT THCIAME
Mepcenna (nmo umenu maremaruxa XVII Bexa M. Mepcenna, koropoin
ux wuccaenoBat). MOXHO 10Ka3aTh, 9TO MPU COCTABHOM 1 [mciao 2" —1
coctraBHoe. [losTomy umcna MepceHHa COOTBETCTBYIOT IpoCcTHIM 1. Hampu-
Mep, 22—-1=3, 2°—1=31, 2" —1 =127 — mpocTere unucra. OJHAKO HEIL3A
YTBEPKIATH, 9TO KAXKIOMY MOPOCTOMY YHCIy P COOTBETCTBYET IIPOCTOE
queao 2P — 1. Hanpumep, 21 —1 — cocrasroe 4ucio. Ilouckom wucen Mep-
CeHHA 3aHMMAJINCHL MHOTHME BBLITAIONIMECS MATEMATUKM, HAIPUMED, JWIep
nokazal, uTo umcao 23 —1 mpocTtoe. KoHeuno mim 6eCKOHEYHO MHOXKECTBO
qncen MepcenHa — BOIPOC, HA, KOTOPLIA MOKA, HET OTBETA.

2. OrBeT: ma, MOMJIO, €CIA OH OJWH PA3 MONAJ X TPU Pasa IPOMax-
Hyacs. Pemenve mpome Bcero HauTu, ecau pasaoxurh 8019 ma MHOXKUTE-
au: 8019 =92.11. Iocte yIaHOrO BEICTPEIa KOTMUECTBO JeHET YMHOKACTCI
Ha 1,1, a mocre Heymawnoro — Ha 0,9, u

100-1,1-(0,9)>=80,19.



3. Orser: ma, moro. Hanmpumep, ecium B HCXOAHOM IIPOEKTE OBLIO
5 mOABe3I0B, 4 pTaXa W HA KAXKIOM dTaxe IO OTHOU kBaprTupe: 5-4 =20,
3-7=21,1-10=10.

4. O TBeT mpuUBeAEH HA pUC. 5.

5. Ilpumep npusenéu Ha puc. 7.

Bynmem paccyxaarh, UCHOIB3YS MIAXMATHYIO LJOCKY.

3aMeTHM, 9TO Oesble KJIETKYU TPAHNYIAT IO CTOPOHE TOIBKO
¢ uépHbBIMU U HA000pOT. [losTOMy cHavama OTMETUM HECKOJIL-
KO OeNBIX KJIETOK, TaK YTOOBI V¥ KAXKIOU YEPHOU KJIETKU OLLT »
POBHO OZMH OTMedeHHBIH cocex (puc. 6). 3aTeM OTMETHM He- ABIPKa
CKOJIBKO YEPHBIX KJIETOK, TAK YTOOBI U Y KaXK 10U OEJION KJIETKH Puc. 5
MOABUICA OTMEYEHHBIN cocen (PUC. 7), IPU DTOM y IEPHBIX KJe-
TOK HOBBIX OTMEYEHHBIX COCENeN He MOABUTCA.

7, 7%, 7%, % 4, %, 7, 7%
T % %, %, %%, %
7 7%, 7, % %, %,
7 7,2,0;7,

N
N
\

N

/>I< %/ %/ 7

Puc. 7

*X

8 kiacc

1. O TBeT: kIEeTKA, pacnonokeHHas B cTpoke 51 u croabie 50. Cuava-
Ja OyIeT 3aKpallleH HAPYKHBIN CIOU KIETOK, TIOCAE Yer0 OCTAHETCS MPAMO-
yroabHIK 98 X 198 k1eToK. ITOT MpAMOYTOJBHUK TaKKe
OygeT 3aKpalrBaTHCS IO CIUPAJIN; OCTIE IIOKPACKU €ro
HAPYKHOT'O CJIOA OCTAHETCA IPAMOYIOJbHUK 96 X 196 xie-
Tok u Tak garnee. [locie okpacku 49 ciaoép HesakparieH-
HBIM OCTAQHETCA MPAMOYTOJBHUK 2 X 102, pacmosoXeHHbIN
B crpokax 50-51 u crondmax 50-151. [locaenuen Oy et 3a-
KPAIlleHa HUKHSIA JIEBAS KJIETKA 3TOr0 NPIMOYTOJbHUKA. Puc. 8

2. O rBeT: 1a. MOXHO, HAIPUMED, CTABATH TOYKN HA OKPYKHOCTH He-
pe3 paBHBIE TOCTATOYHO MaJble MHTEPBAILL (KaK HA PHUC. 8, TOIBKO MEHb-
mue).
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3. OrBer: 25. Hannmewm cioBa B CTOJOUK:

3AHO3A
SUITYHH
KA3WHO
KE®AJIb
O0TMETTb
WEJECT

Ilocne Bcex 3aMen GYKBBI B KaXKTOU KOJOHKE TOKHBEI CTAThL OJUHAKO-
BeIME. Huca0 3aMeH OyIeT HAMMEHBIINM, €CIN B KaXkK [OU KOJTOHKE COXPAHUTH
Haubosee 4acTyio OykBy (100yIO U3 HUX, eCId TakuX OyKB HeCKOAbKO). Ha-
puMep, B IEPBOU KOJIOHKE MOXHO OCTABUTH OYKBHI 3 miau K, oHu 06e Tpe-
6yioT 4eTepéx 3amer. MunumanbHOe 4mciao 3amer paBuHo 4+4+5+4+4+
+4=25.

Cpenu cI0B, KOTOPBIE MOT'Y T MOJLYYATHCS B PE3YJIBTATE, €CTh OCMBICICH-
Hole, HanpuMep 3EJEHD, KAIIEJIb nan KAQEJb.

4. HamoMHUM, ¥TO B TIPAMOYTOJIBHOM TPEYTOJLHUKE MEIUAHA, MTPOBE-
IEeHHAdA K TUTIOTEHY3€e, PABHA e€ MONOBUHE U, HA0OOPOT, €CIN MEIMAHA, PABHA
TIOJIOBUHE CTOPOHEI, K KOTOPOU OHA MPOBEIEHA, TO TPEYTOJbHUK MIPAMOYTOMb-
HEIN.

Menuana M L nupsmoyroasuoro Tpeyroapauka AMC paBra noroBusam
runnorenys3sl AL u LC, a Ttakxe orpeskam KL u KM, Tak kak cTopo-
el TpeyroabHuka K LM pasab (puc. 9).

B tpeyromsauke AKC wmenmanma KL pasra B
nosoBrHe cTopousl AC, nmostomy yroa AKC
npsMon u B Tpeyroipauke ABC 6uccekTpu-

ca AK saBasercs Boicorou. CuaegoBaTenbHO,
rpeyroasauk ABC pasHOGeapennbin (AB =

=B(C) u AK sBageTcsa TakXke MeIUAHON:

BK =KC. 3uauntr, MK — wmeamaHa mps- A e
MOYTOIBHOTO Tpeyroabauka BM C, nostomy L
BC=2MK =2KL=AC. Urak, AB=B(C = Puc. 9
= AC, 94T0 1 TpeboBaIOChH JOKA3ATh.

5, 6. Pacmonoxxum gBy3HAYHBIE IHCAA B KIETKAX IPAMOYIOJIHHUKA BBI-
corel 9 u mupuser 10 (10 ropusoHTAMM OTK/IAIBBAEM €IUHULEL, 10 BEPTU-
KAl — JECATKH).

Kaxgou mombiTke ['puiim COOTBETCTBYET KPECTUK W3 TMATH KJIETOK
(puc. 10): B meHTpe HA3BAHHOE MM HUCJIO, & MO GOKAM HUETHIPE UUCJIa, OTIU-
gaompecs B OgHOU unudpe Ha eiuHuny (ecid HA3BAHHOE HUCIO COAEDIKUT
urdpy 0 mim 9, HEKOTOPBIE KIETKHA KPECTHUKA BBIXOISAT 33 KpPas IPAMO-
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YUOIBHUKA; TAKUM KIETKAM HUKAKKE YUCAa He COOTBETCTBYIOT). 3ajada
I'pummn — moxpeiTh npaMmoyroasHuk 9 X 10 Takumu kpectukamu. Ybenumcs,
4TO 22 KPECTUKOB €My XBATHUT, a 18 KpecTukoB — HeT.

90 99 90 94 97
82 87 89
70 75
63 68
56 51 56
4546 |47 44 49
36 30 32 37
25 29
10 19 11 13 17
Puc. 10 Puc. 11

IMoxpeiTre w3 22 KPECTUKOB JEMKO HAUTH, €CIM 3aMETUTb, 9TO Kpe-
CTUKAMU MOYXKHO BBUIOKUTH IVIOCKOCTb 6€3 MEPEKPHITUl (IpaBa, IPUIETCA
emé [00ABATH HECKOJBKO KPECTHUKOB IO KPasAM MPAMOYroJbHUKA). Hampu-
mep, I'puma moxer mazBare wmcaa 11, 13, 17, 25, 29, 30, 32, 37, 44, 49, 51,
56, 63, 68, 70, 75, 82, 87, 89, 90, 94, 97 (puc. 11).

B zagage 6 cymmapras miomans kpectukos pasaa 18 X 5 =90, T. e. pae-
HAa, IUIOMIA X TPAMOYTOMbHUKA. HO, IOKPBIBas yIIOBYIO KI€TKY, MBI HEM30exK-
HO BBIUAEM 33 MPEIEIbl TPAMOYTOIBHAKA, U DTa TOTEPS TOMEIIAECT MOKPHIThH
BECh IPAMOYTOJbHUK.

9 kiacc

1. O TBeT: na, moxuo. PaccraBum ux
Ha OJHOU TPAMOU TaK, YTOOLI PACCTOSHUE
MEXY MEPBBIM U BTOPBIM (PyTOOJUCTAMU A
OBLTO 2 M, MEXK Ty BTOPBEIM U TPETHUM — 3 M, B’
MeX Ay TPeThbuM U derBepThiM — 1 M (pyT-
6OIMCTHL HA3BIBAIACH B MOPSAIKE UX PACIO-
JIOXKEHWs Ha, IPSIMOM).

2. OrBeT: ga, moxer. [JomycTum, 9T0
B KaXJIOM PETHMOHE BCE MOIYIAIT OIWMHAKO-

M
BYIO 3apILIATy U €CThb PErMOH, B KOTOPOM ¢

xuByT Te cambie 10% paboTHUKOB, KOTOPBIE c'
noxygaor 90% Bcen 3apIuIaThl. Puc. 12
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3. IlepueHanKyasapbl K CTOPOHAM yIVIA, BOCCTaBJICHHBIE B TOUKax B u C,
nepecekaroTcsa B Touke M’ nmamerpanbrO npoTuBonogoxuon M. U3 pasen-
CTBa YIVIOB TAJCHUS W OTPaKeHWA ciaeayer, 9to M' — Touka mepecede-
uusa 6uccexkrpuc Tpeyroasuuka ABC. C ngpyrou cTopoubl, Touka M JIexuT
Ha nepecedenun 6uccekrpuc yrios B'BC u BCC' (puc. 12), crenosarensHo,
pasHOypasena oT upameix AB u AC. Hostomy M Takxe jgexuT HA OUCCEK-
tpuce yria BAC. 3uauut, Becy amaverp MM’ Brmogas Touky O, jexur
Ha OuccexkTpuce AM yrua BAC.

4. O TBeT: HET, HEIB3S. 3AMETHUM, YTO ECJAU B HEKOTOPBIT MOMEHT KOJIH-
YECTBO KAMHEU B KAXKIOU Ky9IKE MeJUTCA HA HEIETHOE IMCIO G, TO M BO BCEX
MOTYIAeMBIX PA3PENIEHHBIMY EMCTBUAMEA Ky IKAX KOMUICCTBO KaMHEN Oy 1eT
NeIUTHCA HA a. [locae mepBoro xoma MOXKHO MOLYIATL TPU BAPUAHTA Pas-
MerteHus: kamuen: kyuku u3 100 kavuen u 5 xamuen (oOwuil geaureis 5),
u3 56 kamuen u 49 xamuen (oOwwui geaurens 7), u3 51 kamus u 54 xkamHen
(oOwuu gesmurens 3).

5. O TBeT: Takoe IMCAO CYmeCTByeT A moboro k: Ny = 9k- (105 —1).
IIycre 9%k =s1...5:0...0 (5; #0, uyaenn na Kouue moxer u He ObrTh). IIpose-
puM, uTo cymma tudp aucaa N pasxa 9k. 3ammmem pasHocTs wucen 9k - 10F
u 9k, yaursBas, uto 9k < 10* mpu mobonm k:

8189 ...85t-1 St 0...0 0 0 0 0...0
S§1  -.- S St 0...0
8189 ...85t-1 (St—].) 99(9—81) (9—St,1) (10—St) 0...0
B mmxumen crpouke samucano Iuciao Ni. Jlerko BugeTs, 9TO cyMMa ero
nudp paBHA

s1t..+s—1494+...49+(941)—s1—... — s, =9%k.
D Y —

k mTyk

6. Orsert: a), 6) mer, He MoryT. OG03HAMUM CyMMY OYKOB, HAOPAHHELX
yaacTHUKOM A, depe3 Sy, a ero xoapdunuent cuasl — 1epes Fy. Pacemo-
TpuM cyMMmy 4 SaF4. Ecan nogcrasuts B Heé onpenenerne Fy B PACKPHITD
CKOOKMU, TO TOJIYIUTCA CyMMa 9Iucen Buga +S4Sp, rae maxvaructel A u B
chIrpasu He BHMYBIO. Kax10e n3 Takux ciaraeMbIX BXOJAUT OMUH Pa3 CO 3HA-
KOM «+» 71 OfUH Pa3 co 3HAKOM «—». [loaTomy Bes cymma paBaa (. 3Ha4uT,
3HAKU KOD(MQPUINEHTOB CAIBL ¥ BCEX YIACTHUKOB HE MOI'YT OBITH OIZMHAKO-
BBIMU.
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10 xaacc

1. OrBer: ga, cymecrByior. Hanpumep, TAakOBBIME SBJIAIOTCA MHO-
rouwtennl z°, (r—1)% u (r—2)?. Cymma mo0bIX ABYX U3 HUX OOJBLIE HyJs

pu Jro00M .

2. OrBeT: pga, moxmo. Ha pumc. 13 mokaszau
IpUMED PACTIOJIOKEHNA BOCBMHU YACOBBIX, YIOBIETBOD-
OUMI yCaoBUo. Kpykodkamu O0O3HAYMEHBI IaCOBHIE,
KaXIasd U3 CTPENOK yKa3bIBAET HAIPABICHWE, B KOTO-
POM CMOTPHUT YaCOBOH.
3. Hanpumep, P(z)=220(z—1)*! 4+ 1. Tpadux
pron ¢yukumu (puc. 14) momaydaercs u3 rpaduxa
HeaéTHON dyHKImn y = 22! caBUroM BIpaBo HA %, pa- Puc. 13
CTSKEHUEM U CIBACOM BBEDX HA § I y
[ODTOMY KMMEET IIEHTDP CUMMETDUH

M (%, %) Tenepb Jerko MOHATH, 1p-q----------
gro P(1—z)=1-P(z).

4. llyctes Hy, Hy, H3 — opTo-
UEHTPHI (TOYKHU MEePeCcevueHus BEICOT)
tpeyronsaukos AHpHgo, BHjHg,
CHyHpg coorBercrBenno, H — op-
ToueHTp Tpeyroapauka ABC, M,
My, Ms — cepemunast HpHe, HoHy
u HyHp. IlokaxeMm, uTo TOuKa H;
cuMMeTpu4Ha Touke H OTHOCHTE b-
o M; (i=1, 2, 3). Paccmorpum,
nampumep, Touky Hs. Ilockoabky
HoH, 1L BC u AH 1 BC, orpesku Puc. 14
H¢H, n HH, napannensssl (puc. 15). Ananoruano, HyH, || HHe. 3uaqur,
HoHyH 4 H — napamrerorpaMm u Touka Hy cumMmeTpudaa H OTHOCUTENIBHO
cepenuusl cTOpoHBl H 4 Her. Takue ke paccyXIeHUI CIPABEINBEL IO TOYEK
H1 n H3

[Tosxyvaem xoupurypanuio, nokazaununyio za puc. 16. Tak xax M; M, —
obrmas cpeausst auaust TpeyroabankoB HyHpHo n HiHyH, otpesku H iHp
u HH) paBHbl. AHAIOrMYHO NOKa3LIBAIOTCA paBeHcTBa HpHo = HoHs u
H, Hqy= H,H;. Caenosareasno, tpeyroasuuku HyHys Hs u H 4 Hp H paBHEL.

5. OrBeT: He moryT. Hasosém pacmonoxenue (GuIllek OTHOIBETHHIM,
eciu (UIIKM CTOAT Ha KIETKAaX ONHOI'O IIBeTa, PAa3HOIBETHBIM — €CIu
Ha KJIETKAX PA3HOrO LBETA. 3AMETHUM, ITO IPHU IePEMEIICHUAX (PUIIEK OTHO-
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M,
Hy
M,
M3y
Hj
Hp
Puc. 15 Puc. 16

LBETHHIE ¥ PA3HOLBETHEIE DACIIOJOXKEHUS IePENYIOTCA, 3HAYUT, UX [O/LKHO
66T mOpoBHY. OmHAKO O0LIEE KOJUYECTBO PA3HOLBETHBIX PACIIOIOXKECHUN
paBuO 2-32%, a ogmouseTHBIX — 2-32-31, HOCKONBKY OBE (DUIIKK HE MO-
YT CTOATH HA OJHOU KIETKE.
3HAYAT, BCE BO3MOKHEIC PaC- N /
[IOJIOXKEHUsST BCTPETUTHCS HE
MOL'YT.

6. OrBerT: 1a, HAUAETCA.

Paccmorpum  cTpamy, kapTa
KOTOPOU u300paKeHa Ha pU-
cyake 17 (Toukm — ropoma,
orpesku — goporu). Iloka-
JKEM, ITO BTOPOU APMUU BCE-
rIa yIACTCA BaXBATUTb XOTS Yk
6b1 aBe Toukm A;. eucrsu- |
TEABHO, €CIM IepBasg apMus
TIEPBLIM XOIOM 3aHUMAET TOU- Puc. 17
Ky Ha «BeTKe» M3 k TOUeEK,
BTOpas apMus OOJKHA 3AHATH COOTBETCTBYIOLIYIO DTOU «BETKE» TOUKY Aj;;
ecau nepBas 3aHuMaeT A;, To Bropas — B;; ecau mepBas BeIOHUpAET TO4-
Ky B;, To Bropas — oany u3 Touek A;, coeiuH€HHYIO OTpE3KOM C DBj.
[lanbHenie TeUCTBUA OYEBUIHEL.

Tax kak mocje TpeKpaIieHns 0OeBBIX JeUCTBUN BTOPAA APMUS 3aHUMAET
x0T Ol 1Be TOUKY A;, mepBas 3aaumaet ue 6oaee k+ 3 Touek. [losTomy moas

2k+3

ropoAoB, 3aXBaECHHBIX BTOPOU apMueH, He MeHee g—=. Yxke mpu k=1 sTo
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9uCcJa0 OOJIbIIe % SaMeTI/IM, 9TO B yCJIOBHUH 3ada49Xd BMECTO 1 MO2KHO B3ATHb

2
Ja060€e IucaIo o < %: [IpX TOCTATOYHO Ooubmux k ?ﬁﬁ—ig >a.

11 kiaacc

1. OrBet: ga, cymectsyor. Hanpumep, TaKOBBIMU ABIAIOTCSA MHOIO-
waiensr (£ —10)2—1, 22— 1 u (z+10)2—1.

2. OrBem: ga, Bepuo. llycrs ay, as, ..., @y, ... — HaHHAS DEOMETPUYE-
cKad IPOrpeccusd, ¢ — eé 3HaMeHaTemb. 110 YCIOBHIO a1, G19 = a1q° U Gy =
=a,¢*® — marypaabuEe umcaa. lloaTomy ¢° u ¢*° — mOMOXKUTENBHEIE pa-

nuoHambHEIe UncIa. OTcoga caenyer, aro ¢ = ¢*/(¢°)® — nomoxurensuoe
panmonatpHOE “mcIo u ¢ =¢q°/(¢?)* Taxke MOMOKUTEIBHOE PAIHOHATBHOE
YHCIO.

IIycTs ¢ =2, rge m ¥ n — HATYPAILHEIE B3AMMHO IPOCTHIE TACI. Tn-

9 9

29
cI0 azo = “L3— HaTypambHOE, m?® u n? B3aMMHO IPOCTEHI, CICAOBATEIBHO, 4]

29 19 _ agm!?
meaures Ha n°’. OTCOOa TOAydaeM, 9TO Qg = a1q" = LT~ — 4UCIO HaTy-

paibHOE.

3. O6ozmaqaum epe3 M TOUKy BIMCAHHOU OKPY2KHOCTH, QUAMETPAIBHO
IPOTHBONOIOKHYIO ToUke L, qepes M' — TOYKYy BHEBIMCAHHOU OKPYXKHO-
CTH, IUAMETPAIBHO MPOTUBONOAOKHY Touke L' (puc. 18). Taxum o6pazom,
ML n M'I! — mmameTpbl, COOTBETCTBEHHO, BIWCAHHON ¥ BHEBINMCAHHON
OKpYy2KHOCTeH, OHK mapatenbasl Beicore C'H Tpeyroasuuka ABC. Boucan-
Hasl OKPYKHOCTB IIEPEXOMUT BO BHEBIMCAHHYIO [IPU TOMOTETHM C IEHTPOM
B Ttouke C. Ilpum srou romoreTuu auamerp C
ML mepexoauT B TapaLIelbHBIA €My IHha-
metp, T. €. M'L'. losromy Touxku C, M, L'
JIEXKAT HA OTHOU TPAMOU, a Takxke Touku C,
M', L nexat ma ogron npsmon. Orcrona cae-
aoyer, aro Tpeyroabauku L'LM n L'HC' co-
BMEIIAIOTCA TOMOTETHUEN C IEHTPOM B TOUKE
L'. Mockombky L'I — MepuaHa TpeyroibHU-
ka L'LM, npavas L'I mepecekaeT OTpe3oK
CH B ero cepemnune. [lajee, TpeyroibHUKY
LL'M' u LHC coBMemaloTcsa roMOTETHEH C
nenTpoMm B Touke L. ITockonbky LI’ asnaer-
ca MenuaHou B TpeyronpHmke LL'M') mps-
mas LI' taxxe mepecekaer orpesok CH B
€ro cepeiuHe, OTKyAa CJAEAYET yTBEPXK ICHIE
3a0A9H.
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4. Tlpegnonoxum, uro raxkou muorouren @Q(z) cymecrsyer. Ilycrb
Q(x)=a,z"+a, 12" ' +...+ a1z +ay, rae ag, ay, ..., @, — HeIbIEe HEOTPU-
IATeIbHBIE YUCTA, G, 7 0, n > 2.

Ecm ap=0, o Q(z) =z(a,z" ' +ay,_12" 2 +...+a1), cIenoBaTeIbHo,
Ipy IpoCTOM p 4ucao (Q(p) memutcsa Ha p u Gombiue p (3A€Ch UCIONB3YET-
€1 TO, YTO creneHb () He MeHblue 2), 1odpToMy (Q(p) — 4UCIO COCTABHOE.
Homycrum, ag > 2. O603Ha4IMM Yepe3 p HEKOTOPHIU MPOCTOU NEMUTENb .
Torga Q(p) = (a,p" ' +an_1p" 2 +...4+a1)p+ay gemuTca ua p u GoIBITE P,
sHaIuT, )(p) — umcao cocrasHoe. Takum 06paA30OM, UMEETCA €IUHCTBEHHAA
BO3MOXKHOCTB: ag = 1.

Ecau pas aro6oro npocroro p qucao Q(p) upocroe, To u 1ucio Q(Q(p))
ABIAETCA MPOCTHIM IIPU JIOG0M MPOCTOM p. SHAYUT, CBOOOTHBIN TWIEH MHO-
rourena (Q(Q(z)) momken pasuarbes 1. Opuako, nockoasky (Q(0) =ag=1,
Q)= =a,+ay_1+...+a;+1>1. Mo noayummu mpoOTHBOpEIHE,
3aBEPIIAIOIIEE JOKABATEILCTBO.

5. Iomoxum N = 2001 u onurieM MOCTPOEHUE PACHONOXKEHUA N BBITYK-
JIBIX MHOTOTPAHHUKOB, M3 KOTOPLIX HUKAKUE TPU HE IEPECEKAIOTCA U JMIOLIE
B KACAIOTCA.

Pacemorpum 6eckoHEIHBI KPYTrOBOU KOHYC, BepimHaa O KOTOPOro Ha-
XOAWTCA B HAYaJMEe KOOPAMHAT, & OCh HampasaeHa Baoab ocu Oz. Ha okpyx-
HOCTH, ABIAIOIIENCA CEIeHNEM KOHYCA MIOCKOCTHIO 2 = 1, BO3bMEM TOUkM Aj,
As, ..., Ay — BepimHb npaBuibHOro N-yrombuuka. O6o3nauum wepes By,
B,, ..., By cepenunbl Menbiiux ayr A;As, AsAs, ..., AyA; coorBercrBen-
Ho. Yepes C(t) o603HaUM KPYT', ABJSAIOLIMIC CEIEHUEM KOHYCA IIOCKOCTHIO
z=t, qvepea O' — uentp »rToro kpyra, epes Al, B! — Touku nepeceuenus
obpasyromux OA;, OB; ¢ kpyrom C(t), roe t >0, 1 <i< N.

MokaxeM BCIOMOTATENLHOE yTBEDXK ICHAE.

Jlemma. IlycThb BBEIDYKILIA MHOTOYTOALHUK M J€XKWT BHYTPU KpY-
ra C(tg), to > 0. Paccmorpum bGeckonednyio BBepx «upusaMy» P ocHoBanuem
KOTOPOU CJIyKUT MHOIOyroabHuUK M, a G0KOBOe «pebpor mapaLIeabHO
mpamon OB; naa Hekoroporo ¢. Muoroyronabuuk (pasubil M), KOTOPBII
moTyvaeTca mpu nepecedenuu npusMel P ou kpyra C(t), obosmaanm M (t)
(takum obpasom, M (ty) coemagaer ¢ M). Torga Haigércsa Takoe MO-
aoxurensuoe 1 >ty, aro mpu Beex t>7T wmuoroyroavuuk M(t) Oymer
cogepxarbca BHyTpH cermenta Si(t) = A'BYA!, | xpyra C(t).

Joxaszarenbcrso. Muoroyroasuux M (1) sBasercs obpasom M
TIpU TAPALIETBHOM TIEPEHOCE Ha BEKTOD, MapalieibHein obpasytomen OB;.
MosTomy MuOroyroasuuk M (t) COMEPKUTCA BHYTPU KPyra, PABHOT'O KpPY-
ry C(tp), xoropuii xacaerca xpyra C(t) B Touke B!. Paccroshue ot
rouxku B! po mpamon A!Al,| npamo mponopumoHAIBHO AMHE 0Gpa3yoOIEH
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OB!; caenosarensro, nangercs Takoe 1, uro npu Beex ¢ >7T aT0 paccro-
siue Ooabiie nuamerpa okpyxuocru C(tp) (puc. 19). DTo u osumauaer,
uT0 MHOrOyroabHuK M (t) momamaer BHyTphb cermenta S;(t) xpyra C(t).
Jlemma gokasana.

[lepexoquM K MHAYKTUBHOMY MOCTPOEHWIO HAIIErO PACIONOKEHMA. BeI-
6epeM t1 > 0. Bospmém Boinykiem Muoroyrouasaux My suyrpu kpyra C(t;).
Paccmorpum GeckoHedHYIO0 BBEpX «IpusMmy» Pp, OCHOBaHUEM KOTOPOU CIIy-
KUT MHOTOYTOJIBHUK M, a 60KOBOE «pebpo» mapasieasHo npamou OBy .

IIycrs gas HekoToporo n (1 <n < N) yxe onpefgeseHbl IOI0KATEIbLHEIE
qucaa tq, ta, ..., th—1, t1 <ty <...<tp_1, BEIIYKJIbIE MHOTOYTOAbHUKY M1, ...,
M,,_1, nexamue Buyrpu kpyros C(t1), C(t2), ..., C(t,—1), GeckoHeunre
«upusambly Py, Py, ..., P, 1 ¢ ocuoBauuamvu My, Ms, ..., M, 1 nu 60KOBbIMHE
«pébpammy, mapawtenapasiMu OBy, OBy, ..., OB, coorBercTBernHo. Cormac-
HO JEMMe, CyUIECTBYET 9UCIO y > t,_1, TAKOE 9TO MHOrOyroabHuk M (t,)
cogepxuTca BHyTpu cermenta Si(t,) kpyra C(t,), moroyromsuuk Ms(t,,)
cojep:xkurca BHyTpu cermenra Ss(t,) xpyra C(t,), ..., MHOIOYLOJBHUK
M,,_1(t,) comepxurcs BayTpu cermenra S, 1(t,) xpyra C(t,). Cauraem
KX YO U3 IPAMBIX Af A?-h (1<i<n-—1) B HAIpABICHUN BEKTOPA, Ot”Bf”7
OKa OHA He COBHAAET ¢ mpamMou [i(t,), Kacarmouencsa MHOTOYTOJbHUKA,
M;(t,). Tenepb mMOCTPOUM BBILYKJIBIA MHOT'OYTOJBHUK M, KOTOPBIU COnEp-
xurca B kpyre C(t,), Kacaerca kaxaoro MHoroyroabuuka M;(t,) u me-
XKUT [0 PA3HBIE C HUM CTOPOHBI
ot upsamout l;(t,): Bo3bMEM i
KaXJ0T'0 ¢ OTHY U3 TOYEK Ka-
caHus MHOroyroabuuka M;(t,)
u upsamvon [;(t,); upu n >3 >Tu
TOYKM SABAAIOTCA BEPIIUHAME
BLIIYKJIOrO  (n — 1)-yroabHuka,
KOTODBII ¥ MOXHO BHIOPATH
B kadectBe M,; mpu n=2, 3
HAJA0 MOOABUTEL €IE HECKOMb-
Ko Touek). Paccmorpum 6ecko-
HEYHYIO BBEpX «upusmy» B,
OCHOBAHMUEM KOTODPOHU SBJIAET-
€A MHOT'OYT'OJbHEK M,,, a 60KO-
Boe «pebpo» MapaJlIeNbHO IIpA-
vou OB,. IlocTpoenue Oymer
3AKOHYEHO, KO MBI ITOLY 1M
npusmel Py, P, ..., Py. Hako-
HEII, «CPEKEM» MPU3MBI ILIOCKO-
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creo z=T,rue T >ty.

Hoxaxem, 4T0 noiaydeHHbe (OOBIMHEBIE) IPUBMEL YIOBIETBODSIOT yCIO-
Buio 3a1a4u. [[Js HTOr0 IOCTATOYHO MOKA3aTh, 9TO npuaMa P, mepecekaet-
cs ¢ mpusmon P, i < n, Toabko B miockoctu kpyra C(t,). llycrs, manporus,
Haugércsa obmwasn Touka R € C'(t) nByx mpusm, rae t > t,. Yepes Touky R npo-
BenéMm npsamble, napamteababie OB, u OB;; 0603Ha4uM BX TOYKH IEpecede-
Hus ¢ wiockocTwio kpyra C(t,) uepes R, u R, coorsercreenno. Torga Tou-
ka R, momxua npunaprexars MHOrOyroabuuky M, (t,), a Touka R; nomxHa
OpUHALIEXKATH MHOTOYroabHuUKy M;(t,). flcHo, 4TO (HeHy7IeBBIE) BEKTOPHI

? tn ot
R;R, n B;” B" 1pOTHBONO/I0XKHO HanpasaeHsl. O HAKO 3TO HEBO3MOXKHO, IO~
CKOJBKY TOUYKU R; u Bf JIEXKAT 10 OJHY CTOPOHY OT mpamon l;(t,), a Touku
R, u Bl no apyryio. [IpoTuBopeune 3aBepiiaeT J0Ka3aTEILCTRO.

6. a) Tekyuiee coCTOAHME ONMCAHHOU B 3aa9€ CUCTEMBI ONDEIETIACT-
€Sl KOIMYECTBOM IIAPUKOB B KAaXKIOU KOPOOOUKe U yKa3aHUeM KOPOOOUIKM, C
KOTOPOU HyXKHO HAYMHATH PACKIAABIBATE LIAPUKH B caeayomui pa3. [loaTo-
My BO3MOXKHBIX COCTOSIHUYM CUCTEMBI KOHEIHOE IuCI0. 3 Kaxk 1010 cocTosHus
MOXKHO, PACKJIA,TBIBAS [IAPUKY, IEPEUTH B TPYTOE COCTOSHUE CUCTEMBL, KOTO-
poe ompeneneHo oaHO3HaIHO. Hao60poT, 3HasA COCTOAHNE CUCTEMEBL B HACTO-
AIIA MOMEHT, MOXKHO OJHOBHAYHO OIPEIEINTH COCTOSHME CUCTEMBI Ieper
MOCJEJHUM PACKJIAIBIBAHUEM IMAPUKOB. [JeRCTBUTEIBLHO, HOCIETHEE PACKIA-
OBIBAHUE [MOKHO OBLIO 3aKOHYUTHLCS HA BBIAEJICHHON KOPOOOUKE; HODTOMY,
4TOOBI BOCCTAHOBUTDH HPEABIAYINEE COCTOSHUE, HYXKHO B3SATH ONUH IIAPUK
73 BBIIETEHHON KOPOGOUKN U Jajee, UId I PO T U B YaCOBOU CTPEJKH, OpaTh
[0 MIAPUKY U3 KaXK IO KOPOOOUIKIM, TI0KA HTO BO3MOXKHO. Koraa xe Mu1 BCTpe-
TUM IYCTYIO KOPOOOYKY, MBI IIOJOXKUM B HEE BCe COOpPAHHEIE IMAPUKA U 00B-
sBuM eé ormedennon. (Paxrudecku Mbl ganu onucanue onepanuu, 06paTHON
K XOJy, OIUCAHHOMY B ycjioBuu 3aa4u.) Ecau 06030a4uTh COCTOsAHUS cucTe-
MBI TOYKAMH, 3 BO3MOXKHOCTH II€PEXOA M3 OJHOTO COCTOSHUA B APYTroe —
CTPEJKOU, COENUHANIEN COOTBETCTBYIOUME TOYKA (T. €. MOCTPOUTH rpad
COCTOSIHUU CUCTEMBI), TO U3 KaXkKIOM TOYKU OyAET BBIXOAUTH POBHO OIHA
CTPeJKa W B KAXKAYIO TOYKY OymeT BXOAUTH POBHO OHA CTpeaka. Hadném
OBUCATHCS O CTPEAKAM, HAYMHAA ¢ 3aJaHHOrO coctosHus Ap. Homygaem
[IOCIEA0BATENBLHOCTL cOCTOSHUU A, As... [IoCKOIBKY 4MCIO COCTOSHUU KO-
HEYHO, B HEKOTOPBIA MOMEHT B MOCIEJOBATENLHOCTH { A; } BOBHUKHET [IOBTO-
penmne. [lycrs, manpumep, Ax = A,, rae k < n. llockoabky B TOUKy Ap BXOAUT
POBHO OfHa CTpeKa, u3 papeHcrsa Ay = A, crenyer Ay 1 =A, 1, ..., A1 =
= A, k1. Tem campiM, 9epe3 n— k X0I0B MBI BEPHYJIUCHL B COCTOAHKE Aj.

6) B oruiuume or 3agadu a) Tenepb COCTOSHUE CUCTEMBL OLIPEne/IsseTCs
JUIIL TEM, KaK Pa3JOXKEHBI MIAPUKKA MO0 KOPOOOUKaM. B KaxXKIbIM MOMEHT
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BO3MOXHO HECKOJIBKO XOIOB, & UMEHHO CTOJIBKO, CKOJIbKO B TAHHBIM MOMEHT
MMEEeTCS HEMyCThIX KOpobodek. OUeBUIHO, MMEETCSA CTOJBKO KEe BO3MOXKHO-
CTEH BBIIOJHUTL OOPATHYI ONEPAINIO, OMUCAHHYI) B DEIICHUH IIYHKTA ).
B TepMunax rpada COCTOAHUN CUCTEMBI 3TO O3HAYMAET, ITO U3 KAXK JOU TOY-
KU BBIXOIUT CTOJBKO K€ CTPEJOK, CKOJIBKO B HEE BXOIUT.

[MokaxxeM nBa BCIOMOIATENbHBIX Y TBEPK JEHIA.

1) IIpu 11060M HAYAIBEHOM COCTOAHUM MOXKHO TOOUTHCS TOIO, 4TOOBL BCe
[MIAPUKY OKA3AJIUCH B OJHON HAMEpPEn 3aaaHHou kopobouke M.

B camom meme, eciu Tpm KadKAOU OMEpAIuM OpaTh MIAPUKKA U3 HEIy-
CTOU KOPOOOUKHY, OamKkauiien K M mpu IBUKEHUY TPOTUB IaCOBOU CTPEIKH,
T0 Jub0 4KuCI0 mWApPUKoB B M yBeauwdurcs, mubo Oaumxaumas Kk M Hemycras
KOpOOOYKa CTAHET eImle OmxXKe, 9YTO HEe MOXKET IPOLOIKATHCSA OECKOHEYHO.
YTBepx meHne TOKA3aHO.

O6o3uauum vepe3 K coCcTOsiHEE, IPU KOTOPOM BCE IIAPUKA COOPAHBI
B Kopobouke M, u vepe3 B HEKOTOpOe MPOU3BOJLHOE COCTOIHUE.

2) U3 B moxuO nporrtu B K, ABArasch 110 CTPEIKAM IPOTUB UX HALPA-
BieHUs1 (110 OOPATHBIM CTDEIKAM).

[MercTBATENBHO, COMNIACHO MPEABIAYIIEMY yTBEPXK ICHUIO0, HAUAETCS Ta-

Kas MOCIeJOBATENBLHOCTD (PA3NUIHbIX) cocToanun B = Ay, Ay, ..., A, =K,
uTto Touku A, A, ..., A, TOCAENOBATENLHO COEIMHEHBI CTpeIKaMu. Bymem
IBUCATHCA IO OOpATHBEIM cTpenkaM u3 A, B A, 1, u3 A,_1 B Ay, ..., u3 Ay

B A u najiee u3 Aj, IOKa 3TO BO3MOXKHO, BEIOMPAs HA KAXKIOM LIare oopar-
HYIO CTPEJIKY, II0 KOTOPOU MBI emié He Tpoxoamin. OCTaHOBATHCSA MBI MOXKEM
Toabko B K. B camoMm jere, MpeamonoXuM, 9TO MPU JBUKEHUN MBI CTUPAEM
crpeaku. CHavaga B KAk VIO TOYKY BXOAWIO CTOJBKO K€ CTPEIOK, CKOMb-
KO BHIXOAUIO u3 Heé. Ilpu cTUpaHWM CTPETOK B KaXKILIM MOMEHT BPEMEHU
B KaXIYIO TOYKY, 38 UCKIIOYCHUEM HAYAILHOU TOYKYU K, BXOIUT HE MEHBIIE
CTPeJoK, YeM BexoauT. (e 10BaTeIbHO, €CIM MBI BOLLIX B HEKOTOPYIO TOYKY
(xpome K) no 0O6paTHOU cTpeIKe, TO MBI CMOXKeM U BoidTy u3 Heé. Orcona
caenyer, 9To U3 B MoxkHO npoutu B K mo 06paTHBIM CTpenkaM, T. €. u3 K
MOYXKHO TIPOUTHU B B 10 OOBITHBIM CTPETKAM.

Tenepp HETPYAHO 3aBEPIIUTH NOKA3ATEILCTBO. IlycTh mMeoTcs nBa
npou3BOIbHEIX cocTosausa A u B. YUTo6bl IpOUTH, IBUTAICH IO CTPEIKAM,
u3 A B B, moxno BHavaue npoutu u3 A B K, a 3arem us K B B. Kak Mb1
NOKA3aJId, U TO U IPYrOe BO3MOXKHO.
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Nz nareabcTBo MOCKOBCKOTO IIEHTPA HEIIPEPBIBHOIO
MaTEMaTUIECKOIO 00Pa3OBAHUA NIPENCTABIAET B CEPUN
BUuBJINOTEKA «MATEMATHYECKOE IIPOCBEINEHUE»

caenyromnme OpOITIOPH:

Brinyck 1. Tuxomupos B. M. Benukue MmareMaTrky IpOILIOTO U UX BEJIMKHE
TEOpPEMBI.

Beimyck 2. Boaubpyx A. A. IIpo6aemsr ['mas6epra (100 ger coycrs).
Brimyck 3. Anocos /. B. Barusag va MaTeMaTuKy u HEYTO U3 Heé.

Brinyck 4. IIpacoqos B. B. Touku Bpokapa u u30roHaabHOE COMPSIXKEHHE.
Brmyck 5. Jonbunwu H. II. 2Kem4aykuHEL TEOPUE MHOIOIDAHHUKOB.
Bemmyck 7. Iapamonosa U. M. Cummerpus B MaTeMaTHKE.

Brmyck 8. Octpuk B. B., lipacman M. A. Aarebpaudeckas reoMeTpus u
TEOPUA TUCET: PAIUOHAIBHLIE U DJLIUNTUYECKUE KPUBHIE.

Bemyck 9. Tenagman B. II. [Inouagu MEHOrOyroibHUKOB.

Beimmyck 10. Cocunckuut A. B. Y3ibr u KOCHIL.

IIo BompocaM mprmoOpeTeHus >TUX U APYIUX KHUT oOpamanTecs B Ma-
TeMaTudeckul Bubanokay6 mo teaedony 241-72-85 mam mo 3IeKTPOHHOU
moure mbc@mccme.ru. Anpec wiay6a: 121002, Mocksa, Box. BuacweBckun
mep., 11. Mpoesn: m. «Cmonenckasny wiu «KponorkuHckasy.

IIONYJAAPHBIE JEKIMU IO MATEMATHKE

MockoBckoe MaTeMaTudeckoe oomecTBo, Maabm mexmar MI'Y u Mo-
CKOBCKII IIEHTD HEIPEPLIBHOI'O MATEMATHIECKOrO O0Pa30BAHMA IIPO JOMLKA-
IOT OMKJ JEKIUHA 1 MKOILHNKOB 9—11 kinaccos. Kax qas JeKuya moCBAIIEHa,
oraeabHOu Teme. HOrga 3aTparuBaloTCsa BECbMA, TPYAHBIE UACU U PE3YJib-
TATHL, HO 3HAHUN, BLIXOJANIMX 33 PAMKU LIKOJIBHOU IIPOrPAMMBI, OT CJIyIIa-
renen He Tpebyercs. Jlekuum mpoxomaT mo cy6b6oram B ayauropum 16-10
lnaproro 3gamums MI'Y ma Bopo6wéBmix ropax ¢ 16-10 go 18-00. C Bo-
mpocamMu oOpamanTech o Teredony 939-39-43 wiu Mo SIEKTPOHHOU MOYUTE
mmmf-lectures@mccme.ru



MEXAHUKO-MATEMATAYECKHN ®AKYJIbLTET ML'Y

MexaHuKO-MaTeMaTHIECKUN (DAKYJIbTET (MEXMAT) ABJIAETCA BEIYIIAM
y1eOHO-HAYIHBIM LIEHTPOM B oO1acTH MaTeMaTwukm m Mexanuwku. Ha da-
KyJbTeTe IEUCTBYIOT HAYYHBIE INKOJBI, BO3[VIABISIEMbBIE YYEHBIMU CAMOIO
BLICOKOI'O Kjacca (TOIbKO cpenu 3aBeayiomux kadegpamu 12 akaieMUKOB
u 3 unena-xoppecnongenta PAH). Bomyckauku Hamero dgakyabrera TPY-
IATCSA BO BCEX KPYIHBIX YICOHBIX 3aBEICHUAX U HAYTHO-UCCAETOBATEIHCKAX
IEHTPaX, HE O0A3ATEILHO HEMOCPEACTBEHHO CBA3aHHBIX C MATEMATUKOU
7 MEXAQHUKOU.

MexaHuko-MaTeMaTuIecKuil (haKyJIbTeT UMEET IBA OTIEJEHUA: MaTe-
MaTuky 1 Mexanuku. KoHKypC Ha OTAe/NeHrs MATEMATAKA U MEXAHUKA Pa3-
neabubin. Ha I u II xypcax o0ydeHmne mMpOMCXOAUT MO OOIIEN TPOrpamMme
ot Becex crymeHToB. Ha III xypce cTymeHTH! pasgensioTcsa mo kKadeapaM.
Kax e cTygeHT BEIOUPAET HAYIHOI'O PYKOBOAUTENs, KOTOPBIM PYKOBOJUT
€ro IePBLIMU HAYYIHBIMY HUCCJIETOBAHUAMIE.

Pacopocrpaneno MEEHEE, 9TO IOCTYNIUTH HA MEXMAT MOI'YyT TOJIBKO BYH-
IEPKUHILL. DTO HUA B KOEU Mepe He COOTBETCTBYET AeUCTBUTEIbHOCTH. Huka-
KUX TPeOOBAHUY, BEIXOIAININX 38 PAMKHU MPOTPAMMEL CPETHEN IIKOJIBL, K MO~
CTYHAIOMINM Ha DK3aMeHaX He mpeabaBiadeTca. KOoHeYHO, DTO He O3HAYaeT,
9TO BCE 33134 pemarTca 6e3 ocodbeix yeuun. Vx pemenue Tpebyer Xopo-
LIer0 BJAIEHUS [MKOJIBHBIM MAaTEPUAIOM.

Ham paxyabTeT u3BeCTEH CBOUM APYKETIOOHLIM OTHOIIIEHUEM K CTY ICH-
TaM. JI1060U MEPBOKYPCHUK MOXKET OOPATUTHLCA C BOMPOCOM — Ma¥Ke HAUB-
HBIM — K JI000MY aKaJeMUKY U MOJYYUT UCIepuBBaonuu oreeT. Ha Mexma-
Te y4aT He CTOJBKO PELENTaM PeleHns KOHKPETHBIX 334349, CKOIbKO IyMaTh
CaMOCTOSITEIHHO, & TAKXKE U3BIEKATH 3HAHWS U3 PA3HBIX UCTOYHUKOB. UMmen-
HO DTO MO3BOJAET OBICTPO BKIIOYUTHCSA B JIOOOU HOBBIA BUJ IESATEALHOCTH,
HApPUMEP, B KOMIBIOTEPHOU UIU (PUHAHCOBOU Cdepe, B OOIACTUA MOTUTUKA
WIN YIPABICHUS TPOU3BOICTBOM.

Kpatkaa uadopmarua o meponpuaruax 2001 r.

Oumvmuana MI'Y mo maremaruke mis 8 - 10 ki1, cocrourcsa 22 ampe-
as B 11.00 8 'S MI'Y. Pesyabrarer Onumnuansl yInTHBAIOTCA Ipu HabOpe
B MaTeMaTuueckue kiaaccel mpu dpakyasrere u 8 CYHI MI'Y um. A. H. Koa-
MOT'ODOBA.

O/mMina 161 MeXaHUKO-MaTeMaTudeckoro ¢-ta aag 11 kiaccos:
I. 25 mapra B 10.00 — nucsmenuwin Typ, 30 mapta B 10.00 — ycTHBII TYD.
I1. 20 mas B 10.00 — nuceMenust Typ, 26 Mas 8 10.00 — ycTHBIZ TYD.



Ha sru Omumnuansr npuriamaioTes Bee xeaaoume. [Ipuem 3asBaenu
(mtroc gBe YepHO-Oenble MaTOBEIE GOTOKAPTOUYKY 3 X 4 U CLIPABKA U3 IIKOJIBL)

ua OumMnuany B MapTe: A ydamuxcs u3 Mockser 1 MockoBckon o6aa-
CTHU — BO BpeMs IPEIBAPUTEILHOrO TecTupoBanua 11 Mapra (cM. HIXKE), 15
WHOTOpOAHUX — 23 u 24 MapTa;

ma Ouummnuany B Mae: ¢ 10 mas mo paboumm gusm ¢ 13.00 mo 16.00
B ayx. 12-08a I'3 MI'Y.

PesyapraTor mobequrenen >tux OauMmuan mpeanogaraeTcs 3aCIUThHI-
BATH TIPU MOCTYILICHUN HA MEXAHUKO-MATEMATUIECKUNA (PaKyJbTET B Kade-
CTBe Pe3yIbTATOB BCTYNUTEILHBIX DK3aMEHOB IO MaTeMaTuke. Kpome Toro,
I TOOeUTeNel OJUMIINAN B KAYECTBE PE3YJIbTATa BCTYIUTEILHOIO DK3a-
MEHA II0 PYCCKOMY S3BIKY U JUTEPATypPE IPEINOIAraeTCsa 3aCINTHBATE CO-
OTBETCTBYIOLIYIO OLIEHKY U3 NOKyMEHTAa O CPeqHeM OOpa3OBaHUU.

Tectuposanme o MaTemaTuke yuammuxcsa 11 kraccos u3 Mockser u Mo-
CKOBCKOU obiactu (Gecmiarnoe) cocrourcs 11 mapra B 11.00 B I'3 MI'Y.
C cobor HEOOXOAMMO MMETH HACHOPT, CIPABKY W3 INKOJBIL, 2 9€pPHO-OEIbe
MaToBble GOTOKAPTOIKY 3 X 4, 9uCTyI0 TeTpass 1 ucupasHyio pyuky. [Ipen-
BapUTETbHAA PEMUCTPAINA HA TECTUPOBAHNUE HE IPOU3BOIUTCA.

IIpuém AOKYyMEHTOB OT MOCTYMAIOIMNX HA MEXAHUKO-MATEMATUIECKUN
dakyabTeT OyaeT nmpoBoauThca ¢ 20 uioHa no 1 urond. llpescrapiastorcs cie-
AyIOLKMe AOKYMEHTBL aTrTecTar O cpegHeM 0oOpa3oBaHud (B IIOAIUHHUKE),
6 dorokaprouex 3 x4 (uepHO-Oesble MATOBEIE), LIPENBABIAETCA LACIOPT.
KenaTeabHO nMeTh mpu cebe TakkKe MeIUIUHCKYIO cupaBKy 086-Y, Bermuc-
Ky 73 TDPYNOBOU KHUXKKHU (U UMEIOIUX CTaX PAGOTHI), CTPAXOBOU IIOJUC
0013aTeIbHOI0 METUIIMHCKOT'O CTPAXOBAHMA N JOKYMEHT 00 OTHOIIEHNH! K BO-
MHCKOU OOA3aHHOCTH.

BerymurenbHbie sk3aMeHBI — cO 2 umroas 1o 15 umiossa. Ilepedens BeTy-
nureabHblx dx3amenos B 2001 rogy: maremaruka (nucemenuo, 10 Gawios),
MaTeMaTuka (ycTHO, 10 641108 HA OTACIEHNN MATEMATUKY U 5 6AJIOB HA OT-
IEJCHUN MEXQHUKM), DYCCKUN A3BIK U JUTEparypa (CouuHeHue, 5 GaJioB).
Ucnoassyercs cucrema 3a4uClIeHds IO HEIOJHOMY HAaOOPY 3K3aMEHOB MIJIA
MEJAINCTOB.

CrpaBku o BceM BOIIPOCAM MOXKHO MOLYy9IUTh 0 Teredony 939-37-39
mo paboumMm gHaMm ¢ 14.00 mo 16.00, a Takxe B Internet mo amgpecy
http://mech.math.msu.su.



Nudopmanmsa o Habope B HEKOTOPHIE MOCKOBCKHE HIKOJBI M KIACCHI
¢ yrryOaéHHEIM u3ydeHueM npeameros Ha 2001/2002 yueGubii rog.

M xoua| Tesepon Anpec Habupaewmsre xiaaccet|  Cpoku
2 |137-1769| yua. Dormeson, 18 |7 pusMKO-MaTEMAT. |ATpEIb—MaK
137-6931| (M. «OxTabpbcKasmy) |7 OMO-XUMHUYECKUN
8 pusuko-maTeMar.
7 |131-8110| yu. Kpynckoun, 17 |8 MaTeMaTUIeCKU |apeib—Man
(M. «YuuBepcureT») |mo6op B 10 MaTeMm.
18 [445-1108|yx. Kpemenuyrckas, 11|10 dusuxo-maremar.| 29.04.2001
CYHII (M. «Kyrysosckasy) |10 xuMudgeckun 13.05.2001
MIyY 11 pusuxo-maTemar.
54 |245-9972| ya. dosaropa, 5/9 |9 MaremMaruyeckunr |anpenb—Man
245-5425| (m. «CnopruBHAD)
57 |291-8572|Man. 3uaMeHCKUN TIep.,|8 MaTeMaTUIECKUN arnpeJn
291-5458 7/10, ctp. 5 9 MaTeMaTUIeCKIN
(M. «BopoBuukasy) |9 ryMaHUTAPHLI
91 |290-3558| ya. [loBapckas, 14 |9 MmaTemMaTUIeCKUN 3aI1ICH
(M. «ApbaTckasm) B Mapre
109 |434-5106 yax Bakyaesa, 20 9 ¢pusuko-MaTeMaT. | 3aIKCH HA
434-5107| (M. «FOro-3anagHas) DK3aMEHBI
¢ 1 mapra
218 |976-0320| dmumrpoBCcKOE mI., Ha |8 MATEMATUKA 3aIuCh Ha,
976-4087| (M. «/ImurpoBcKasmy) 1 UHPOPMATUKA cobece-
8 eCTeCTB.-HAYJIHBIN | TOBAHUA
(us., xum., 6uon.) |c 15 mapra
8 ryMaHUTAPHBIA
9 MaTeMaTHIeCKUN
9 A3BIKOBOU
10 s3BIKOBOU
10 6momoro-pusnd.
520 |123-63-50| y.a. Bunokyposa, 19 |9 Guonoruveckui
(M. «Akagemmueckasny)
1134 |932-0000| yx. Pamenku, 15, k. 1. |9 dusuxo-maremar. | 07.04.2001
932-0801 (m. dIpocnext 9 QunosornaecKun
Bepuanckoro»)|9 ecrecTs.-Hay dHBIT
1543 [433-1644| ya. 26 Bakunckux |8 MaTeMaTUYECKUN ampenb
434-2644| wommccapos, 3, K. 5 |8 IyMaHUTAPHBIA

(M. «FOro-3anazgzas)

8 6HOIOrmIeCKu




MOCKOBCKHU#A IIEHTP
HENPEPBIBHOI'O MATEMATHYECKOI'O OBPA30OBAHHUA

e yupexaén MOCKOBCKUM KOMHUTETOM oOOpasoBanus, mpedexktypou llen-
TPAJBHOI'O aIMUHUCTPATUBHOrO OKpyra Mockser, OTaereHneM MaTeMaTH-
ku PAH, Maremarudeckum nacruryrom um. B. A. Crexaosa PAH, MI'Y
nMm. M. B. Jlomorocora, HezaBucumbiM MOCKOBCKUM YHUBEPCHUTETOM

® CTABUT CBOEU NGB0 COXPAHEHUE U PA3BATHUE TPAJAUIAN MATEMATUICCKOTO
obpazoBanus B MockBe, OpraHu3anuio u mOgePKKY PA3InIHbIX GOPM BHE-
KJIACCHOU PAGOTHL CO MIKOABHUKAMU (KPY2KKOB, OJUMIMAJ, TYPHUPOB, KOH-
epeHIun u ap.), METOANYECKYIO MOMOIL PYKOBOAUTEMAM KPYKKOB U Ipe-
TIOABATEIAM KIACCOB C YIVIYOIEHHBIM U3YIEeHUEM MATEMATUKU, HIOJIePKKY
mporpaMM B OOJACTU MPENOIABAHNA MATEMATUKY B BBICIIEHU IITKOJIE U ACIIH-
PaHType, HAyIHOU NesITEIbHOCTH

® ABIACTCA HEKOMMEDUIECKON OPTraHU3AIMeN U HE CTABUT CBOEU IIEIbI0 U3BJIE-
gerue npubsLin. O0yYeHne MKOIBHUKOB, CTY ICHTOB, ACIUPAHTOB U IPEHOna-
BATENEN CPEIHEN IIKOJBL B PAMKAX [IPOrPAMM LEHTPA, ABIACTCSI OCIIATHBIM

® OPraHM3yeT MATEMATUYIECKNE U (PU3NMIECKUE KPYKKU, KOHKYDPCHI, OJUM-
NUATBl U TYPHUPHL /IS MIKOJIbHUKOB, YIACTBYET B OPraHU3AINNNA KJIACCOB C
yIUIyOJIEHHBIM U3y YeHUEM MATEMATHKU. 3IeCh paboTaioT oprkoMurersl Mo-
CKOBCKOU MaTE€MaTUIECKOU OIUMIUAAL, MaTeMaTudeckoro mpa3JHuKa Iisa
67 xraccos, mEOronpeaMerHoro Typuupa um. M. B. Jlomorocosa (ot Me-
porpuATHa cOGUpaioT B MOCKBE IO HECKOIBKO THICAY yIaCTHUKOB), Mex 1y-
HApPOIHOIO MaTeMaTu<Ieckoro TypHupa ropoaos

® OCyIIECTB/sET MH(MOPMAIMOHHYIO MOAAEPKKY OOJBITUHCTBA, MOCKOBCKUX
omumnuan. [loasas omepaTuBHO OCHOBsIEMAs WHMOPMALAA — HA WWW-
cepsepe MITHMO no agpecy http://wuw.mccme.ru/olympiads

® IPEIOCTABAAET OECIIATHBIM TOCTYI K DJIEKTPOHHOU MOYTE YIUTENAM MO-
CKOBCKUX IIKOJ, QKTUBHO yIaCTBYEeT B MPOEKTAX II0 HOAKIIOYEHUIO MOCKOB-
cKux WKoI K ceru Internet, obpasoBarensubix Internet-npoekrax (cepsep
reoMeTpudeckux 3agad http://www.mccme.ru/olympiads u ap.).

Anpec MIOTHMO: 121002, Mocksa, Boabmon Buacwesckun nep., 11. IIpo-
e3n: cranmus Merpo «Cmosenckasy Apbarcko-IIoKpOBCKOU JuHUU; BHLIATHA
Ha yua. Apbar, maTm K UEHTPY, CBEpHYTH HAOPaBo B [leHekHBIN mep.,
moutu mo mep. Cusies Bpaxkex, moBepHyTb HaMeBO, mpouTu 1m0 b. Bia-
CBEBCKOT'O TEp. W CBEPHYTH HANPABO — BCET'O OKOJIO 5 MuHyT. Tea. mis
cupaBok: 241-05-00, 241-12-37. Ampec B Internet: http://www.mccme.ru
E-mail: adm@mccme.ru



MOCKOBCKHWM I'OPOICKON MEJATOTUYECKHN YHABEPCHATET
MATEMATHUYECKHAA ®AKYJbTET

DakyabTET POTOBUT yUUTEICH MATEMATUKNA U UHPOPMATHAKH.

Tpu xadeapsl: MATEMATHIECKOT'O AHAIN3A U METOLUKY IIPEINo TaBaHusI
MaTEeMaTHUKH, AIre0pEL U TeOMeTpUN, HHPOPMATUKY U IPUKIATHON MATEMa-
TUKU — DPACIOIATAI0T IPENONABATENLCKIMY KAIPAMI BEICOKOU KBATN(PUKA-
uuu. Cpenu HUX HOKTOp megarormyeckux Hayk, npodeccop A. I'. Mopako-
BUY; KAHIUAAT PUBMKO-MaTeMaTudeckux Hayk, gouent C. JI. Aranacsn, nep-
BBI MPOPEKTOP YHUBEPCUTETA; TOKTOP MEIArOTHIECKAX HAyK, Ipodeccop
A. C. Jlecuenckun; mpodeccop I'. B. [opodeen; M. B. Tkauésa u B. A. Be-
IEPHUKOB — ABTOPHLI YIEOHBIX MOCOOUN MJIA IIKOT; U3BECTHBIN anrebpancT
npodeccop C. B. [Tueaunnes; npodeccop II. B. Ceménos.

Biuox mMaTemMaTmyeckux AMCOWILINH, U3y9IaE€MBIX CTYLEHTAMY, COCTOUT,
[Ipex e BCero, u3 TPEX (PpyHIaMEHTAILHEIX MHOMOCEMECTPOBEIX KyPCOB: Ma-
TEeMATUIECKO'0 aHAIN3a, alreOpsl u reomerpuu. Kpome Toro, maydaroT-
s DIeMEeHTapHAasI MaTeMaTuKa, MaTeMaTUIeCKas JOIUKA, TEOPHUI BEePOSTHO-
CT€eN, NCTOPUA MATEMATUKHA U AD.

Ob6ydenue mo cunenuanabHOCTH («(MHGOPMATAKAY BKIIOYACT U3Y4UCHUE
COBPEMEHHBIX TEXHOJOIMYECKUX IPOrPAMM, BU3YAIBHBIX CPEICTB OBICTPON
paspaloTKN NPWIOKEHUN, HAMOOJee pACHPOCTPAHEHHBIX MTPOrDAMMHEBIX
CPEACTB MU IepCOHATHHEIX KOMIBIOTEPOB, METO TUKY IIPENOo TaBaHusI nH(Op-
MATUKHU U UHTErparuu NHGHOPMAIUOHHBIX U KOMMYHUKATUBHBIX TEXHOJOTUN
B obOpasoBanuu. Bce cTymeHTHE HMEIOT TOCTYI K pecypcam Internet.

Exxeroguo B zexabpe npoBOAUTCS MATEMATUIECKAS OJIUMIMA LA AJLA yIa-
muxca 11 kaaccoB; mobenuTe I OJUMIINAILL 3AYUCAAIOTCS HA IEPBLEIU KypC
6e3 BCTYINTENIbHBIX DK3aMEHOB.

Ilpuém pOKyMeHTOB Ha BeuepHee OTAETEHUE IPOBOAUTCA ¢ 1 MapTa IO
30 umioHs, HA HEBHOE oTaeaeHme — ¢ 1 Mapra 1o 15 uions. JJOKyMEeHTHI st
y4acTus B KOHKyPCe Ha MecTa, (PMHAHCHPYEMBbIe 33 CI€T OI0IKeTa, IPUHU-
MaIOTCS TOIBKO OT abuTypPHEeHTOB, npoxuBammx B Mockse.

BerymurensHuie 3k3aMeHBI TPOXOAAT HA, BEUEPHEM OTIEJEHUN C 1 MO
o 15 miona, Ha gHEBHOM — c 16 mrosa mo 1 aBrycra. Ilepedens BecTynurens-
HBEIX DK3aMEHOB: MaTeMaTuka (mucbMenHo, 10 6amwios), MaTeMaTuka (yCTHO,
10 GaunoB), pycCKul A3bIK (IUKTAHT, 3a9TEHO/HE3AITEHO).

Hamr agpec: Hlepemerserckas yiu., . 29. Temedon: 219-02-33.



CTATUCTHUKA PEINIEHUA 3ATAY

8 kiIacc 10 xmacc
+|+.| £|+/2] F| -] —| O +|+. || F|—-| -| O
1 (179|34|165 2| 42| 17|446| 41 1 307(21(16|17| 9|220|118
2| 37|28] 57 9| 70|136|387|202 2 1398 2| 4| 5| 2(247| 50
31434|56| 76| 18|121| 24|112| 85 31 95|25 4| 1| 4|294|285
41 39| 2| 2| 32| 7| 0]540|304 41 97| 2| 3| 7]56|226|317
5| 24| 0] 1 0| 82| 0|387|432 51 12) 1| 2] 0| 9|359|325
6| 48|17| 23| 85| 56| 54|180|463 6 5/ 0] 0] 0| 1(396|306
9 kacc 11 ximacc
+ + F — 0 +|+. | x|+/2|F|-| —| O
1 304 0 0| 312 95 1(225] 3|17 1| 8| 8(206(137
2 52 | 11 14 | 248 | 386 2| 77(29|14| 3|60]23|287(112
3 27 2 16 | 222 | 444 3| 50| 8|13| 0|13 7{199|315
4 64 | 14 6 | 539 88 4110 0] 1 0194|27(158(315
5 6 | 12 | 144 | 287 | 262 5 1| 0| 3 1| 2| 4/106(488
6a 0 1 2 | 396 | 312 6a| 18| 2| 0 0| 4| 7| 71503
66 0 0 0| 397 | 314 66| 4| 0| O 0 1| 6| 72|522




