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6 xIacc

»6-1. Ha mpamon oTMETHIM HECKOJBLKO TO4YeK. llocie »Toro
MEXAY KaXABIMKA ABYMS COCEIHUMU TOYKAMU OTMETUIN eIl
1o rouke. Takoe «yIIOTHEHUE» HOBTOPUIIY eIIe ABAXKABL (Bce-
ro 3 pasa). B pesyabTaTe Ha IPAMON 0KA3aI0CH OTMe4IeHo 113
ToueK. CKOJBKO TOYEK OBLIO OTMEYEHO MEePBOHAYMAIBLHO?

»6-2. Ykaxure IATH HENBIX IOI0KUATENbHBIX YUCET, CyMMa, KO-
TopbIx paBHa 20, a npoussegenue — 420.

»6-3. Keazxpar 4 x 4 pasgenen Ha 16 xierok. Packpacere st
KJIETKM B Y€PHLIN U O€JIBIA [BETA TAK, YTOOBL y KAXKIOU dep-
HOU KJIETKU OBLIO TPU OEIBIX COCEA, a Y KAXKIOU OEI0UN KJIET-
KU ObL1 POBHO oauH 4epHbl cocel. (CocegHuMmMu CIMTAOTCS
KJIeTKY, UMeoiye OOy CTOPOHY.)

»6-4. Iz MoCKBLI BBLIETET BEPTOJET, KOTOPHIA MPOJETEN
300 kM Ha 1or, moroMm 300 kM Ha 3amazn, 300 kM Ha ceBep
z 300 kM Ha BOCTOK, mocte dero npusemuamincs. Oxazamucs
Ju OH 10xHee MOCKBBI, CEBEpHEE €€ WIKM HA TOU XKe upoTe?
Oxkazaucsa au on Bocrounee Mocksel, 3ananHee MoCKkBbI uiu
HA, TOU XK€ Joarore?

»6-5. Hapucynre ma xierdaronm Oymare TPEYrOJILHUK C Bep-
MIUHAMY B yIVIAX KJIETOK, ABE MEAUAHBL KOTOPOI'O II€PIEHIV-
kyasapuel. (Meauana coegunser BepIIuHy TPEYLOJIbHUKA C Ce-
PEIUHOU MPOTUBOIOJIOKHON CTOPOHEL. )

»6-6. Ha miockocTu HapucoBaH depHbIM KBaapar. Mmeercs
CeMb KBAJAPATHBLIX [IUTOK TOT'O Ke pasmepa. HyxHO moso-
JKUTH UX HA INIOCKOCTH TaK, YTOOBI OHU HE NEePEeKPHIBAJIUCH
7 9TOOBI KaXJas IIMTKA MOKPBIBAJIA XOTs ObI 9aCTh YE€PHO-
ro KBajapara (xoTsa Obl O4HY TOYKY BHyTpH Hero). Kak sTo
CoemaTh?

7 KJIacc

»7-1. Yucaurens u 3HAMEHATENb JPOOU — LEJBIE TOM0KUTENb-
HBIe uncaa, pamomme B cymme 101. WsBectHO, 9TO ApOOL HE
npesocxoauT 1/3. Ykaxnre HambOJbLIeE BO3MOXKHOE 3HAYE-
HUe TaKOU apodu.



»7-2. Paspexbre Qurypy (o rpaHunaM KJIeTOK) HA TPU DAB-
Hble (OQMHAKOBBIE 110 (POPME U BEAUYUHE) YaCTH.

»7-3. s MocCkBbI BBLIETET BEPTOJET, KOTOPHIA MPOJETEN
300 kM Ha 1or, moroM 300 kM Ha 3amazn, 300 KM Ha ceBep
u 300 kM Ha BOCTOK, mocte dero npusemuamics. Oxazamcs
Ju OH 10xHee MOCKBBI, CEBEpHEE €€ WIN HA TOU XKe upoTe?
Oxkazaucsa au on Bocrounee MockBel, 3ananHee MoOCKBBL uiu
HA, TOU XK€ Joarore?

»7-4. /IBa memexona BHIILIA Ha paccBeTe. Kaxawim men ¢ mo-
crosiHHOU cKOpocTbio. Onuu mwen u3 A B B, gpyrou — u3 B
B A. OnHu BCTpeTWINCH B MONAEHDb U, HE MPEKPAIIAS NBUAKE-
HuA, TpuILn: OAuH B B B 4 9aca Bedepa, a apyron — B A B
9 wacoB Beuepa. B koTopoMm 4acy B TOT JAeHb OBLT paccBer?

»7-5. Hapucynre ma kierdaTonm Oymare TPEYrOJILHUK C Bep-
MIMHAMY B yIVIaX KJIETOK, [BE MEIUAHLI KOTOPOT'O MEPIIEH[U-
kyusapuel. (Meauana coegunser BepIIMHY TPEYLOJIbHUKA C Ce-
PEIUHOU MPOTUBOIOJIOKHON CTOPOHEL. )

»7-6. Keagpar pasbmmum Ha 100 mpAMOYTOJTBPHUKOB IEBATHIO
BEPTUKAIBHBIMY U 4eBATHIO POPU3OHTAIBHBIMU IPAMBIME (118~
paLIeabHBIME €10 ¢TOpoHaM). Cpean >TUX IPAMOYTOJBHUKOB
0Ka3aJ0Ch poBHO 9 kBagpaToB. [lOKaxkuTe, YTO ABA U3 DTUX
KBaIPaTOB UMEIOT OIUHAKOBLIN Pa3Mep.

8 Kx1acc
111110 292221 333331
»8-1. Cpaprus Apobm = = {97 ¥ = 5555550 2 = 3333300
PACIOJIOKNATE UX B MOPAIKE BO3PACTAHUA. (Poavkaop)
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»8-2. IMokaxuTe Kak JIOOOU IETHIPEXYTOILHUK PA3Pe3aTh Ha
Tpu Tpanenuu (IIapaIeJOrPaMM TOXKE MOXKHO CYMUTATH TPa-
menuen). (B. Ipou360.408)

»8-3. Hangure kakue-HUOY Ib YeTHIPE MONAPHO PABIUIHBIX HA-
TYpaJIbHBEIX YHCIA @, b, ¢, d, 1A KoTophixX uncaa a’ + 2¢d + b2
1 ¢ + 2ab + d? ABIAOTCA HOIHBIME KBAIPATAMU.

(B. IIpouzsoaos, B. Cendepos)

»8-4. Ilerun cuer B 6amke cogepxut 500 gomwrapos. Bank pas-
peIllaeT COBepIIATH OIepaluy TOIBKO JBYX BUAOB: CHUMATh
300 moswrapos maz nobasiusars 198 momrnapos. Kakyio maxcw-
MaubHYI0 cymMmy lleTst MOXkeT CHATH CO cUeTa, ecid APyrux
[eHer y Hero Her? (A. Toanwieo)

»8-5. B mpsamoyroasaoM Tpeyroasuuke ABC Touka O — ce-
penuna runotenyssl AC. Ha oTpeske AB Baara Touka M, a
Ha orpeske BC' — rouka N Tak, ato yroa MON — npsamMon.
Tlokaxure, uro AM? + CN? = M N2 (B. Ipou360406)

»8-6. B maxmaTHOM TypHUpE KaXIbIA YIACTHUK CHICPAJI C Ka-
KIBIM TBE TApTUU: OTHY OEJIBIMU PUrypaMu, IPYLYI0 — dIep-
woivu. [lo oxoHYaHUYU TypHEPA OKA3AJI0CH, YTO BCE yIACTHUKHA
Hafpaiu OAMHAKOBOE KOIMYECTBO OYKOB (3a nobeny gaercs 1
0YKO, 38 HUYIbIO — % ouka, 3a nopaxenue — 0 ouxos). [Toka-

KUTE, ITO HAUAYTCA IBA YIACTHUKA, BHIUTDABIINE OJUHAKO-
BO€ HUCJIO NAPTUN GeJBIMU. (B. ®penxun)

9 kxiaacc

»9-1. Ha mocke B 1aGOpaTOpUM HAMUCAHLL ABA 9uCTa. Kax muim
[IEeHb CTAPUIMN HAY4YHBIM cOTpyHuk IleTs ctupaer ¢ mockm
00a 4uC/Ia U MUIIeT BMECTO HUX UX CPeLHee apu(pMETAIECKOE U
cpefHee IapMOHUYECKOe. Y TPOM IEPBOI'O IHA Ha AOCKe OBLIN
Hanucadsl ducaa 1 u 2. Hamgure npoussenenue ducei, 3amm-
caHHBIX Ha gocke BedepoM 1999-ro gus. (Cpeanum apudmeru-

YEeCKNM JBYX YHUCET @ U b Ha3LIBAETCS UCJIO aT'H), a CpeqHIM
2
FapMOHIIECKUM — TACIO T ). (A. Kaneab-Beaos)

1
a b
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»9-2. /IBOoe UrpaioT B CIEAYIOUIYIO UCDPY: HEPBHIN BLIIUCHIBAET
B psig 1O cBoeMy keaaHuio Oyksol A wiu B (caeBa Hampaso,
ONHY 3a IPYIOW; MO OXHOW GYKBE 3a XO.), a BTOPOU MOCIE
KaJK OO XOJa MepBOT0 MEHAET MECTaMU JIOLIE IBE U3 BHI-
IINCAaHHBIX 6yKB NI HNUYEero He MEeHAEeT (E)TO TO2Ke CIUTaeTCA
xozoum). Ilocae Toro, kax oba urpoka caeraor no 1999 xonos,
Urpa 3aKaHIMBAETCA. MOXKET Ju BTOPOU UTDATH TAK, ITOOBI
npu Jo0bIX JEUCTBUAX IEPBOr'O UIPOKA B PE3YJbTATE IIOIY-
YWICHA HAJIMHAPOM (T. €. CIOBO, KOTOPOE YUTAETCA OLUHAKOBO
CJIEBA HAMPABO U CIIPABA HAJIEBO)? (4. Hzmecmves)

»9-3. [luaronanu mapamwierorpamma ABCD nepecekaiorcs B
touke 0. OKpyxXHOCTBb, mpoxoasmias depe3 Touku A, O, B,
kacaercsa npsamou BC. [JokaxuTe, 9TO OKPYKHOCTD, IIPOXO-
msaast gepe3 rouku B, O, C, kacaercsa npamoun C'D.

(A. 3acaascrui)

»9-4. Haunure Bce Takue Leble MOJIOKUTENILHBIE k, 9TO IUCIO0
k

1...12...2—2...2 apiageTca KBaAPATOM IEIOTI0 YUCTA.
—_— Y~

2000 1001
(E. Ocvmosa)

»9-5. Buwcannas okpyxuocrs rpeyroasnuka ABC (AB >
> B(') kacaercs cropod AB u AC B Toukax P u () coorser-
cTBeHHO, RS — cpenuas aunus, napamweasias AB, T — Tog-
Ka nepecedenus npambix PQ u RS. [dokaxwure, aro T jexur
Ha OuccekTpuce yria B TpeyroibHUKA. (M. Eedoxumos)

»9-6. B copeBHOBaHUSIX 10 N-60pbI0 yIacTBYIOT 2" 4YeIO0BEK.
[l1s1 KaXKZOr 0 CIIOPTCMEHA M3BECTHA €0 CAIA B KAXK JOM U3 BU-
0B niporpaMMbl. COPEBHOBAHUS MPOXOIAT CASIYIOUIIM 00pa-
30M: CHA4aJa BCE CIIOPTCMEHEI YIaCTBYIOT B IEPBOM BHE IIPO-
CPAMMBL ¥ JIy9IIas HOJOBUHA U3 HUX BBEIXOAWUT B CJACAYIOIIAN
Kpyr. JTa MOJOBUHA MPUHAMAET yIaCTUe B CICIYIOUIEM BUIE
¥ IOJOBHHA U3 HAX BHIXOJWUT B CJAEHYIOUMN KPYT, U T. A., TOKA,
B N-M BHE IIPOrpaMMEI He OyaeT onpeneneH mobequrens. Ha-
30BEM CIIOPTCMEHA ‘BO3MOXKHBIM MOobeauTeneM”, €Cau MOKHO
TAaK PacCTaBUTH BUABL CIOPTA B IPOrDAMME, 9TO OH CTAHET
nobenuTenem.



a) MOKAXUTE, YTO MOKET TAK CAYIUTHCA, ITO XOTSA ObL
[IOJIOBHA CIIOPTCMEHOB SABIACTCSA “BO3MOXKHBIMU TOOEIUTEIs1-
MI/I”;

6) DOKaXKUTe, 9TO BCEr[a TUCIO “BO3MONKHBIX MOGEIATE-
aen” e mpesocxogut 2" — n;
B) HOKAXKUTE, YTO MOXKET TaK CLyUUTHCH, YTO “BO3MOXK-

HBEIX noGeauTenen” poBHO 2™ — n. (A. Tepxo)

10 xiaacc

»10-1. UssecTno, uro (a + b+ ¢)c < 0. Jlokaxure, aro b> >
> 4ac. (Poavkaop)

»10-2. [IBe okpyx)HOCTH nepecekaoTcs B Toukax P u ). Tpe-
Ths OKPYKHOCTB C IIEHTPOM B TOUKe P mepecekaeT mepByio B
roukax A, B, a Bropyio — B Toukax C' u D. Jokaxwure, 4T0

yrisl AQD u BQC' paBHbI. (A. 3acaascrui)

»10-3. Hangure Bce Takue Dapbl HATYPAJIBHBIX YUCEI I, Y, ITO
amena o2 +y u y3 + o nensres ma 22 + y2. (C. 3a06un)

»10-4. 2n pagumycoB pa3feauIn KPyr Ha 27 PABHBIX CEKTOPOB:
N CHHEUX U N KDacHBIX. B cruHme cexTopa, HA4IWHAS C HEKO-
TOPOTO, MOAPA 3AMUCHIBAIOT MPOTUB X013 IACOBOU CTPEIKU
quciaa or 1 1o n. B kpacHble cekTopa, HAYMHAS C HEKOTOPO-
0, 3aINCBIBAIOTCA T€ XK€ YNCIA U TAKUM Ke 00pa3oM, HO IO
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XOIY YaCOBOU CTpEIKU. [JoKaxuTe, 9TO HAUAETCA MOIYKPYT,
B KOTOPOM 3anucassl Bee duciaa or 1 gon. (B. IIpouz60.408)

»10-5. Kysueuwk npeiraer no orpesky [0,1]. 3a ogun nperKok
OH MOXET IIONACTb U3 TOYKKA T JuOO B TOYKY .%'/\/g, aubo B
Touky x/v/3+(1—1/+/3). Ha orpeske [0, 1] BeiGpana To1ka a.
Hokaxure, 9T0, HAUUHAA U3 JIOOOU TOYKU, Ky3HEIUK MOXKET

9epe3 HeCKOJIBKO IPBRKKOB OKA3ATHCA HA PACCTOAHNY MEHBLIE
1/100 ot ToukH @. (A. Bygemos)

»10-6. [l aucenl, ..., 1999, paccTraBieHHBIX IO OKPYKHOCTH,
BBEIYUCIACTCA CyMMa, MPOU3BENEHNN BceX HabopoB u3 10 uucer,
UAYIIX TOAPAA. HauamTe paccTaHOBKY YuCea, IPpU KOTOPOU
IOy IC€HHAA CYMMa HAUOOIBIIAA. (4. Aepazun)

11 xmace

»11-1. a, b, c — cropousl TpeyroapHuka. [lokaxure HEpABEH-

CTBO ] ]
a? + 2bc b2 + 2ac ¢ + 2ab

+2 2+a2+b2

b2 4 ¢2 c“+a > 3.

(B. Cendepos)

»11-2. Ilnockas BeImykaas Gpurypa orpasudena orpeskamMu AB
u AC u nyrou BC HEKOTOPOU OKPY:KHOCTH (CM. DUCYHOK).
[TocTponTe Kakyo-HUOY Ib IPAMYIO, KOTOPAA TEJAT MOMOJAM:
a) mepuMeTp 3TOU GUrypHL; 6) ee IIOUAIb.

C

B

(B. Ipouzsoaos, B. Cendepos)

»11-3. I'paru nNpaBWILHOTO OKTA3APA PACKPAIIEHLI B OEILIN U
vepHbId 1BeT. IIpu >ToM Jr00BIE ABE IpaHu, UMelolme o0imee
pebpo, mokpamieHsl B pasHble npera. [lokaxuTe, 9TO A JIH0-
OOU TOYKM BHYTPU OKTADAPA CYMMa PACCTOSHUU IO TLIOCKO-
cren GelbIX IPAHEN PABHA CyMMe PACCTOSHUH 10 ILIOCKOCTEN
YEPHEIX CPAHEH. (4. Tepewun)



»11-4. Ha nyry, umeroiieM GpoOpMy KBaIpaTa, UMEeTCA KPYIaas
ayuaka. Ilo ayry npeiraer kysmeduk. llepen KaxXIbIM IPBIK-
KOM OH BBIOMPAET BEPIINHY KBAJPATA U MPBITAET MO HAMpa-
BJICHUIO K Heu. [[IvHa mpBLKKa PAaBHA TOJOBUHE PACCTOIHUA
00 3101 BepumHb. CMOXKET JIM Ky3HEYUK [MONACTh B JIyHKY?

(A. Bygiemos, A. Kaneav-Fenos)

»11-5. I'padp — >TO HaAOOp BepUINH, TIpPUUEM HEKOTODPHIE U3
HUX coeguHeHbl peGpamu (kaxjgoe peGpo COeAUHseT POBHO
nBe BepmmHeL rpada). Packpacka Bepums rpada Ha3BIBAETCA
MPABWILHOW, €CIU BEPIIUHBI OJHOTO I[BETA HE COCIUHEHBI PE-
6poMm. Hekoropeii rpad mpaBuibHO PACKPAIIEH B k LBETOB,
[IpAYEM ero HeIb3sl IPABIILHO PACKPACUTH B MEHBIIEE TUCJIO
uBeToB. [lokaxwuTe, YTO B »TOM rpade CyIEeCTBYET IyTh,
BJOJIb KOTOPOI'O BCTPEYAIOTCS BEPIIUHEL BCEX k IIBETOB POBHO
II0 OJHOMY Da3y. (H. Yepnamves)

»11-6. Pemmre B HATYpambHBIX dncIax ypasuenue (1 4+ nk)l =
=1+n" rael > 1. (I'. 9eanoxos, B. Cendepos)

»11-7. Jlokaxure, 4T0 HepBbe MupPbL 4ucen Buia 22 obpa-

3YI0T HENEPHOANIECKYIO HOCIEA0BATEIBHOCTD.
(A. Kaneav-Beaos)

3 TPEX IIOCJEIHUX 3ATAY 11 KJIACCA B 3AYET
IJIX OBE.

Pemmenus

6 xaacc

»6-1. Ecau (5o ymnorHeHus) 6510 OTMEYIEHO 1 TOYEK, TO MOCIE
yIWIOTHeHUs: Oyger orMmedeHo 2n — 1 Todek (M3 KOTODBIX T
crapbix 1 n — 1 — HoBas). ClegoBaTenbHO, UCIO TOYEK 10
YIUIOTHEHUS MOXKHO HAUTH, OPUOABUB K 9UCIy TOYEK IHOCIE
YIUIOTHEHUs €AUHWIYY U IOZeIuB nomoxam. Taxum o6pasom,
J0 HOCTeqHero ymioTHeHus Oewio (113 + 1)/2 = 57 rouek, xo
BrOporo — (57+1)/2 = 29 touek, u B camom Hagaze — (29 +
+1)/2 = 15 Touexk.



»6-2. /lnsg magana pasaoxuM 420 Ha MHOKUATENN:
420=6-7-10=2-2-3-5 7.

Teneps yxe HECIOKHO CIPYNIUPOBATH DTU MHOXKUTENN B IATH
I'PYHII TaK, 9TOOBEL B CYMMe HOJIY9IuI0Ch 20:

7-5-3-4-1=420; 7+5+3+4+1=20.

»6-3. 3amerum @A HadaIa, YTO OEJIbIX KJIETOK IO/KHO OBITH
BTpOe OO0JIblIEe, YEM YEPHBIX, TAK 4TO OeIbIX KJIeTOK OyaeT 12,
a uepHerx — 4. Ilocre >Toro Jerko HapuUCOBATL TPEOGYEMYIO
KapTUHKY:

»6-4. BepToJseT JeTUT Ha IOT IO MOCKOBCKOMY MEPHUIUAHY, 3a-
TeM IO [IApPaJuIeJau, IIOTOM CHOBA 110 MEPHUAWAHY HA CEBEp, a
3aTeM mo 0oJee CeBepHOU mapatenu. Tak Kak BCe MepUIua-
HBI OJUHAKOBBL, IXPOTA €0 HE U3MEHUTCA (CKOIBKO CPALyCOB
OH [IPOJIETEI Ha IOr', CTOABKO XKe OH IIPOJEeTUT U Ha ceBep). A
apaAJIIENN PA3HLIE: YeM CeBEPHEE MaPAJLIETh, TEM OHA KOPOYe,
TaK 9TO Ha CeBepHOU mapaJsiean Te xe 300 KM cocTaBaAT 60/Ib-
[Iee 9ucjao IPagyCcoB. SHAYUT, BEPTOJIET OKAKETCS 80CMOUHEe
Mocxevt na mot e wupome.

»6-5. YnobHo cHavasa HAPHUCOBATH MEPIEH TUKYJADHBIE MEIu-
aHBl TPEYrOJbHMKA, & MOTOM VK€ BepmMHBL. Botr oauu u3
BO3MOXKHBIX BaAPUAHTOB!
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»6-6. 3amady pemmwmTh Jerde, eCiaM CHAYATA MOHATH, KAaK IIO-
IUIOTHEE YJIOXUTh ININTKHU, & IIOTOM yXKe CMOTpeTb, I'Je Pa3-

MECTUTH YEPHBIN KBAIPAT:

BugHo, uTO Kaxkaaa U3 CeMM IINTOK IEPEKPBIBACTCSA C HUep-

HBIM KBa,Z[paTOM .
7 KJIacc

»7-1. Cymma uucaurens u 3HaMeHarens paaa 101. 3uaqur,
4eM OGOJIBIIE TUCAUTENb IPOOH, TeM MEHBIIIE €€ 3HAMEHATEIb —
u TeM Gomblme cama ApoOb. Buano, uTo 25/76 eme MeHbIme
1/3, a 26/75 — yxe Goabie. OBer: 25/76.

»7-2. Otsert:

»7-3. Cwm. peumenue 3agadu 4 mis 6 kracca.

»7-4. Ilycte oT paccBera no mouygus mpouwto  dacos. Ilep-
BBIU TIEIIEXO] IMIET L 9aCOB A0 MOAYAHA U 4 Jaca mociae, BTO-
POM — X 9acOB [0 MOJIYAHA U 9 9acoB HOCTE. 3aMEeTHM, 9TO
OTHOILIEHUE BPEMEH PABHO OTHOIIEHUIO JIUH Iy TEU 10 U HOCTEe
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TOYKU BCTPeYIU, Tak 4TO T : 4 =9 : x.

r 4
9 : =z
A Touka BcTpeun B

W3 srou nponoprum HaxoguMm, uro r = 6. OTBer: pacceer
6nL1 B 6 9acoB yTpa.

»7-5. Cwm. peurenue 3agadu 5 mis 6 kracca.

»7-6. Eciu nBa xBagpara u3 OeBATH HAXOOATCS B OQHOU IO-
PU3OHTAIBHON CTPOKE, TO OHM UMEIOT OJWHAKOBYH BEICOTY,
a Oymyvm KBagpaTaMyd — ¥ OJUHAKOBYIO IMIMPUHY, TAK UTO
B 3TOM CJIyvae BCE AOKA3aHO. TOYHO TaK XK€ MOXKHO PacCy-
XKIATD, €CJINA IBA KBAIPATA OKAXKYTCA B OMHOM BEPTHKAJIBLHOM
cronbme. OCTatoch PaCCMOTPETh TPETUU CAyUad, KOTAA BCE
KBAIPAThl HAXOMATCA B PA3HBIX CTPOKAX M B PA3HBIX CTOJIO-
nax. Torma oHE MOMamaioT B AEBATH CTOJOIOB U3 NECATU U B
IEBATH CTPOK U3 NECATH, U OCTAETCSA OJHA CBOOOTHAA CTPOKA,
1 OauH CBOGOMHBIN cToaben. B nmepecedenun cBOOOIHOU CTPO-
KU ¥ CBOOO JHOrO cTOJIONA Oy IeT ele OuH, IeCATHIN, KBAIPAT.
(B camowm mere, muprHy CBOOGOIHOrO CTOAOIA MOXKHO HAUTH,
BBIUTSA CyMMAapHYIO IIMPHUHY NEBATH KBAAPATOB U3 IIUPUHBI
60JbLIOr0 KBaApaTa. TOYHO TaK 2Ke BLICOTA, CBOOOLHON CTPO-
KV PABHA PA3HOCTHU BBICOTHI OOIBIIOrO KBAAPATA U CYMMEI BBI-
COT JEBATY KBAAPATOB, 8 BEICOTA JIOOOr0 KBAIPATA PABHA €0
wupune.) Ho mo ycioBuio gecsroro xksaapara HeT, Tak 4TO
TPETUN CJIy9Iall HEBO3MOXKEH.

8 xmacc
»8-1. PaccmoTpuM uucaa
== tmm Y= 1 man
a TakxXe OOpaTHBIE K HUM
i = 111111, ﬁ = 111111%, i = 111111%.
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1 1 1
Mbr BUAMM, 9ITO T <713 <71 y ITockoabky Bce pac-
CMaTPUBAEMBIE YHUCJIA MOJOXKUTENbHBL, 1 —2 > 1 —2 > 1 —y.

CaenoBarensuo, © < z < y.

»8-2. Ilycte B — nauboavwiut BHYTPEHHUEA YOI TAHHODO e~
teipexyroasauka ABCD. Ilposemem paspes BM u3 Bepun-
ubl B, napastensusii croporne AD (rouka M nonaner BHyTpb
geThlpexyroabauxa). s rouku M unposogum paspesst M N
u M K, napamtensusie croponam BC u CD cOOTBETCTBEHHO

(puc.).

D

N
c c

»8-3. Ilpesmonoxum, aro ab = cd. Torza
a? + 2cd 4 b2 = a® + 2ab + b = (a + b)?,
4+ 2ab + d? = & + 2¢d + d? = (c+ d)*.

Taxum 06pa3oM, TOCTATOYHO HAUTU YETHIPE PABIMIHBIX Ha-
TYPaJbHBIX TUCIA @, b, ¢ 1 d, 1y KoTopuIx ab = cd. s s3Toro
HaUAeM YUCJAO 7, PA3IAraiolieecs B IPOU3BEICHNE IBYX MHO-
KUTENEN PA3IUIHbIMU ciocobaMu. Hampumep, TakuM TUCaOM
siBasgeTca N = 6; B 3TOM Caydae MOXKHO B3ATh a = 1, b = 6,
c=2,d=3.

»8-4. Ilocxoubky 300 u 198 memsarcs ua 6, [lers cmoxer cuaTe
JUIIb CYMMY, KpaTHyIO 6 nomrapaM. MakcuMmanbHOE THCIO,
xparHoe 6 u ne npeBocxogsmee 500, — aTo 498.

Hoxaxewm, 4To caars 498 nomrapos BoamoxkHO. IIpousse-
meM crenytomme oneparuu: 500 — 300 = 200, 200 + 198 = 398,
398 — 300 = 98, 98 + 198 = 296, 296 + 198 = 494. Cymwma,
Jexkamas B OaHke, yMeHBIIIIACH Ha 6 TOIIapOB.

IIpogenas anamorumynyio npouenypy 16 pas, llets caumet
96 mowwrapoB. 3arem oH MoxeT CHATH 300, mosoxurs 198 u
cuoBa cuarsb 300. B pesyaprare y mero Oyzer 498 mxosmwrapos.
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»8-5. PaccmorpuMm moeopotT Ha 180° mo wacoBonm cTpeake BO-
kpyr uerrpa O (cm. puc). IIpu arom nosopore TpeyroibHUK
ONC mnepeiiger B Tpeyrombank ON'A. PaccMoTpuM geTH-
pexyromsauk M AN'O; B mem yrast MAN' u MON' npsavrre.
B camom meme, LZMAN' = /BAC + £/BCA, a ZMON' =
= LMOA + ZNOC = 180° — ZMON. CaenoBareiabHo,
MN'? = AM? + AN'? = OM? + ON'?2. Jlanree, ON' = ON,
OM? 4+ ON? = MN?. C gpyro# cropousr, AN' = CN, —u

TpebyeMoOe PABEHCTBO TOKA3aHO.

»8-6. Bcero B Typuupe 6bumu ceirpassl n(n — 1) mapTun, u
B KAXJ0U PaseirpeBaiock 1 ouko. IlosTomy mpu paBeHCcTBe
BCEX pe3yJbTAaTOB YyYaCTHUKHN HabOpaau mo n — 1 ouky. Ka-
KIBIU IMMAXMATUCT CHICPAT OeAbIMEU 7 — 1 MapTui, u KOJIH-
YECTBO BBIMCPAHHBIX UM HAPTUU GEJIBIMU PABHO OJHOMY U3 N
qucen: 0, ..., n—1. IIpegnonoxum, 4T0 yTBEpXK JEHUE 33,1241
HEBEPHO: BCE BEIUTDAJIU PA3HOE 9uCa0 mapTuu 6ensivMu. Torma
peann30BaHbI BCe BO3MOxHBIE BapuaHTEL 0T 0 10 n — 1. Pac-
CMOTPHUM JABYX YYaCTHUKOB TypHUpa: A, Berpasuiero n — 1
MapTUio GenbIMU, U B, He BHIUTPABIIETO HU OJTHON TAKOU Map-
Tun. Pasbepemcsa, KakuM MOTr' OBITH PE3yJAbTAT MAPTUM, KO-
topyio A urpax nporus B depubivu. C oxHOU cTOpOHBI, A
HabpaJa n — 1 04KO, urpas 6eJIBIMU, TAK UTO BCE CBOU MAPTUU
9EepPHBIMU, B TOM €HUCIE U DTy, OH IOKEH OBLI IPOUIDATh.
Ho B ne Bbmurpai 6easiMu Hi OJHOU HAPTHUM, 3HAYUT, HE MOD
BLIUIPATh U Ty. [IpoTmBOpeune.

9 x1acc
»9-1. Ilpoussenenue 4ucen Ha mocke He MeHsercsa. [lencrsu-
TEeJIbHO, a;b T 2 T = ab. IlosToMy mckoMOe npousseneHue
= + =
a b
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paBHO 2.

»9-2. OrBer: ga. IlpuBemem cTpaTermio BTOPOI'O HUIPOKA.
ITeperie 1000 xox0B oH nmpomyckaeT. Xoa ¢ HoMepoM 71 > 1000
OH NeJaeT TakK:

1) ecim Ha n-M u (2000 — n)-M MeCTAX CTOAT OIUHAKOBEIE
uudpPEL — HUYEroO HE IeJIaeT;

2) ecam Ha DTUX MECTAX — DPa3HBIE NUMPHI, TO OJHA U3
HUX HE COBIANAET € TOU, KoTopas crouT Ha 1000-m mecre.
Bropou urpok menser ee ¢ 1000-1 nudpon.

»9-3. [lo Teopeme 06 yrie MeXIy KacaTeJbHOU U XOPAOU
ZCBO = /ZBAC. C apyrou cropous, ZBAC = ZACD;
caegoBarensuo, ZCBO = Z0OCD. Ho ZCBO — yroua, Buu-
CAHHBIM B ONUCAHHYK OKPYXHOCTH Tpeyroabuuka OBC u
onmpamomuucs B 3rou okpyxHoctu Ha ayry OC. Ilpu sTom
ZOCD — yroa mexny xopaou OC u ayuem CD. Creno-
BaTeabHO, npamas CD coBmagaeT C IPAMOM, KaCAIOIIEHCS
okpyxHOCTH B TOUKe C'
3ameuanue. PaccMOTpEHHBIN B 33 1a4€e HapaeaorpaMm oomaa-
IAeT CAEAYIOMIAM CBOUCTBOM: €CJAU COEAVHUTH CEPEIWHLI €0
COCEHUX CTOPOH, TO HOLYIUTCS MAPALIEAOrPAMM, O JOOHBIR
ucxoguoMmy. [ ZOKA3aTeIbCTBA HOCTATOYHO 3AMETUTD, 9TO
rpeyroasauku BCD u COD nonoGHEL.

»8-4. Oteer: k = 2.

O6osuaaum n = 1000. Umeem aBa caydas:
1) k > 1000. Torzma

k
—
1...12...2—-2..2=10""1.1...1 2...2 .
—— S~ N—— N~
2n n+1 2n—k k—(n+1)

O9eBUIHO, ITO 3TO IUCJAO HE ABIACTCA KBAIPATOM HATYPAIb-
HOI'O: M 4eTHO, IODTOMY B Pa3/OXKeHHUe UMCIa BXOAUT HedeT-
HOE 9HCIO ITATEPOK.

2) k < 1000. Torga

k
—
1...12...2-2...2=1...10...0-2...20...0=
e S NN S N~
2n n+1 2n—k k n+l—-k k
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=10F(1...1-2...2).
—— S———
2n—k  n+l-k

Monyuwnnu: k = 21, u goCcTATOIHO HAUTHU BCe Takue [ < n, 4TO
mecmo A=1...1— 2...2 — NOJIHBIU KBAAPAT.
—— =~

2n—21  n+1-20
3aMeTuM, 9TO UUCIO0 & SABIAETCS MOMHLIM KBAIPATOM B

TOYHOCTH TOraa, Korga u 9z. Nmeewm:
94=9...9-19...98=9...980...01.

SN—— SN—— SN~ Y~

2n—21 n—21 n—2 n—21
«Bamsxumy k umeay 9A moaHBM KBagpaT — uucao B =
= (10"42. Oueumno, B > 9A. OueBuano raxxke, 910
mpu Y > Z 6yner Y2 - Z2 > Y2 - (Y -1)2 =2V - 1. A
Temepb HallgeM PasHoOCTL B — 9A:

102"=2 _9...980...01=19...9 =2.10" 2+ _ 1
N——

n—20+1
fAcuo, aro 2 -10"~2+ — 1 < 210" — 1, npuuem pasen-
CTBO MMEET MECTO B TOYHOCTH mpu | = 1, oTKyma cpasy m

IIOJydaeTCAa OTBET 3ada19U.

»9-5. Byngem cuurars, uro R aexur na AC, S — na BC'. To-
raa

RQ=RC-QC=1%-otb=c_c-a

IMockoawrky Tpeyroapuuku AQP m RQT momobubi, a Tpe-
yroabauk AQP paBuobGenpenusir, To RQ) = RT. Cremoa-
TENBHO,

ST=RS—RT=RS—RQ=2%—<2%=

a_
5 5 §—BS.

Orciona tpeyromvauk 1'SB pasuoGempenusin u ZSBT =
= /LSTB = /TBA, a BT — 6uccekrpuca yria B Tpeyroib-
nuka ABC.

»9-6. a) Pemenue no unaykuuu. Basza oueBuana: ogun no-
6enuTe]Nb eIMHCTBEHHOIO COPEBHOBAHUA U3 IBOUX — DTO yKe
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moJoBuHA. [lycTh ecTh mpUMep 1 COpEeBHOBaHUY i 2™ cropT-
cmeHoB ¢ 21 BosmoxHBIME nobegureasymu. [lokaxem Torma,
aro ecth u (n + 1) copesmopanmin g1s 27! copremenos ¢ 27
BO3MOXHBIMU MOOEIUTEIAMA. Pa3aeanM CriopTCMEHOB Ha, PaB-
mele gse rpymnsl A m A, Bygem ¢auTaTh, 9TO B HEKOTOPOM
BUJE COPEBHOBaHUN a Jo6oi u3 A’ cuapree mo6oro n3 A, a B
OCTaNbHBIX BUIAX — HA060POT. Ecau nepBuiM cOpEBHOBAHTEM
HpPOBECTH @, TO OCTaHeTcsa rpymma A', ecim moboe gpyroe —
ocramerca rpynma A. IpuMmeHAs MHIYKTUBHOE IPENIONOKe-
mre K rpymmam A u A’ mo orgessEOCTH, HOMyTaeM HpuMep C
on—1 4 on—1 — 9n po3voxHEBIME HOGEIUTETAME.

6) YkaxeMm AIg KaxI0I0 BUAA COPEBHOBAHUU CLIOPTCME-
Ha, KOTOPBIN [P JHOO0M IOPAIKE IIPOBEIEHUSA COPEBHOBAHUN
BEIOBIBAET B DTOM BHJE WK paHbiie. [locTpoeHne MHIYKTUB-
HOE.

M5 1-10 BUJa COPEBHOBAHNUN — DTO CAMBIN CJAAOLIA B 1-M
BHIE.

IIycre yxe nmocrpoeno muoxecrso A = {ayp,...,a}
CTIOPTCMEHOB TaKOe, ITO (; BHIOBLIBAET B {-M BUIE COPEBHOBA-
HUU WA PAHBIIE.

O603Ha4MM Uepes ayy1 CHOPTCMEHA, KOTOPHIM B (k+1)-M
Brae crabee BCeX, HE BXONAMMX B MHOKeCTBO Aj. /Tokaxewm,
9TO Q41 BHIOBIBAET B (k+ 1)-M BuIe COpPEBHOBAHU WM PAHb-
1ie npu Jo60M nopaike copesnosanun. Ilycts mocae (k+ 1)-i1
BHJ COPEBHOBAHUI IIPOXOMUT 7'-M IO MOPAAKY, & W3 MHOXKE-
crBa Aj, 3a nepsole (r — 1) cOpeBHOBAHUU BBIOLLIO W HEJIOBEK.
B r-M mo mopsagky Buie COpEBHOBAHWU BBIOBIBaeT 2" we-
aoBek. [IodTOMY Gf41 IPOXOAUT B Cilelyloliee COPEBHOBAHIE
TOJBKO npu BeimonHeHuu yciaoBus 27" < k — w. Ho mocue
(k + 1)-ro BUIa COPEBHOBAHWU [OMKHO MPOUTHU IO KPAUHEH
Mepe k — w copeBHOBaHuu ¢ momepamu 1, ...,k. Ilosromy
k—w<n—r—1<2""". Takum 06pa3oMm Gy BbIOBIBACT B
(k 4+ 1)-Buge COPEBHOBAHUY WK DAHBILE.

B) O6paTyM BHUMAHWE HA TO, YTO B KOHCTPYKIWH, OIU-
CAHHOU B IIyHKTE a), €CTh IPOU3BOJ B BEIOOPE COPEBHOBAHUI,
orbuparomero rpymay A.

MakcumMaapHOE €9HCIO0 BO3MOXKHBEIX nobemmreren ms 27

17



CIOPTCMEHOB, COPEBHYIOIINAXCA B KAKUL-1M0 1 BUJAX COPEBHO-
Banutt u3 (n + 1)-ro Boamoxkuoro, pasuo 2" — 1.

Jlerde pokaszaTh H0 MHAYKIUEN 60JEe CHIBHOE YTBEpKIe-
Hue: mist Becex 1 > 1 cymecrByer rakou npumep (n+ 1) copes-
HOBaHUU ¢ 2" yIaCTHUKAME, ITO, BLIOUPAS 1 COPEBHOBAHUU U
[IOPALOK UX IIPOBEIEHUs, MOXKHO caeaTh nobequrensyu 2™ —1
YYIACTHUKOB, & €TUHCTBEHHOMY UCKIIOYUTEABHOMY VIACTHUKY
(6ymeM HA3BIBATBH €0 ayTCAUIEPOM) MOXKHO OGECIEIUTH BBI-
X0n B (puHAI.

Baza upu n = 1 oueBugna (1Ba COPEBHOBAHUS, B KAXKIOM
U3 KOTOPBIX CUJIA CLHOPTCMEHOB OAUHAKOBA).

Munyxrusnb nepexon. Crpoum npumep (n+2) copesno-
pammit ¢ 2" yuacTHEKaMY, IpeAIOIAras M3BECTHLIM IPIMEp
st (n+ 1) copepnoBanun u 2" yaactaukos. OuaTs pasneanm
CIIOPTCMEHOB Ha PaBHEIE e rpymnsl B u B'. Byaem caurars,
9YTO B HEKOTOPOM BIHE COPEBHOBAHUE b mobon u3 B’ curpaee
J000oro u3 B, a B ocTalbHBEIX BuAax — Haobopor. Kaxmas
73 CPYNI 0O OTAEABHOCTH B BAJAX COPEBHOBAHUU, OTIUIHBIX
oT b 1aeT npuMep BBHIIOJIHEHUS JOKA3BIBAEMOr'0O Y TBEDIK TEHS.
[lOTOTHUTENBHO TPEATIONOKUAM, 9TO ayTcangep B B — cambin
cuibHBIM cpeau B B Buae b.

IIpoBoas nepseiM b, moaydum 2™ — 1 BO3MOKHBIX 110G€11-
Texer w3 B, mpudeM mpu HEKOTOPOM HOpAJKE ayTcaiifep m3
B' Buiiger B (pMHAT 10 HHIYKTUBHOMY IPEIIOI0KCHIIO.

Ecan Boo6iie He mpoBOAUTE b, TO B IEPBOM COPEBHOBAHUIY
BHIOBIBaIoT Bce w3 B', a maaee nposogurca n — 1 copeBHOBA-
uue. 1o MHIYKTUBHOMY NPENIOTIOKEHUO, BEIGOPOM IEPBOrO
COPEBHOBAHUA U MTOPSAIKA IPOBEIEHUSI OCTATBLHBIX MOXKHO Cl€-
JaaTh nobegureaamu 2" — 1 cnopremenos us B.

Ocranock 0OBIACHATDL, KAK CASIATH MOOEIUTENEM ay TCA-
mepa B B. [lis 5TOro nmepBbBIM NPOBOIUM TOT BHJ COPEBHOBA-
HUU, KOTOPHIU ABIACTCA (PUHATLHBIM TPU TOPALKE, 00eCIeydn-
BAIOIIEM BHIXOJ ayTcangepa B ¢punat. [locae sroro ocranyres
TOMBKO crnopTcMeHsl m3 B. [lajee mpoBOAMM COPEBHOBAHUS
B TAKOM TIOPAAKE, KOTOPHIM OOECIEYNBACT BBIXO[ AyTCAUTE-
pa m3 B B duuai, a 3aBepimaeM — copeBHOBaHmeM b. B mem
ayTcangep nobexaaeT no MOCTPOECHUIO IPUMEDPA.
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3aBepuIMM DEIICHNe MYyHKTA B), WCIOJIb3YSA MPU HHIYK-
TUBHOM IE€pexoje 6oJee TOIHYIO OIEHKY, TOKA3AHHYIO BBILIE.
Basa unnykuuu no-npexsemy odeBugna. [as WHIyKTUBHONO
[EepPex0/1a IMOBTOPUM PACCYXKIEHUE MyHKTA a) U 3aMEeTUM, 9TO
3 rpynnsl A’ mobeguTenaMyu MOXKHO caenaTh 2 — n 9eIoBex,
au3 A— 2" — 1 genoek. Mroro nonyuaem 2" —n+2" —1 =
=271 _ (n 4 1) BO3MOKHBIX TOGEAUTECH.

10 xiaacc

»10-1. Paccmorpum kBagpaTHbi Tpexaren f(z) = x?+bz+ac.
13 yenosus caenyer, uto f(c) = ¢ +be+ac = (a+b+c)e < 0.
B rouke ¢ pyuxuus f(z) npunumaer oTpULATENbHOE 3HAYE-
HUE, CJIeI0BATEIbHO, napadona y = f(x) mepecekaer ock Ox
B IBYX TOYUKAX, T.e. UMEET IBA PA3IUIHBEIX KOPHA. JSHAYUT,
IUCKPUMUHAHT 3TOr0 KBAIPATHOI'O TPEXLICHA IIOJOXKUTEICH:
b? — dac > 0.

»10-2. Tpeyromvuuku APB u DPC pasuoGenpeunnie. 060-
3HAYMM yIVIBL Ipu uXx ocHoBauusx ZABP = /BAP = q,
/ZDCP = ZCDP = . Yerwipexyroasuuku ABQP u DCQP
Bnucanubie, orcioona LAQP = ZABP = a u ZDQP =
= /ADCP = B. Hoayuaem: LAQD = LAQP + £ZDQP =
= a+ . HNanee, ZBQP = 7 — /BAP = 7 — a, Takxke
LCQP =7 — B u LBQC =27 — LBQP — ZCQP = a + .

»10-3. Omser: (1,1).

JokaxeMm BHadUame, ITO & W Yy B3auMHO mpocThl. Ilpen-
MOJOXKUM TPOTUBHOE. Torga & u Y AEIATCA HA HEKOTOPOE
[IPOCTOE YUCIO P; MyCTh P BXOAUT B PABJIOKEHUS HA [IPOCTHIE
MHOXUTEIN 9UCET & U Y COOTBETCTBEHHO B CTEMEHAX ¢ > 1
u b > 1, nonoxum mias onpexenennoctu ¢ > b. Torma max-
CHMAIbLHAS CTEIeHb P, HA KOTOPYIO JEIATCA T° + y, paBHa b
(mockoapky @ gemmTcs Ha P3¢ U TeM Golee Ha p’tay ge
aurea ma pP u we gemnrea ma pPT1). Ho z? 4+ y? gemwrca ma
p2b, CJI€LOBATEILHO, z3 + Y HE MOXEeT NEeJUTHCSI Ha z? + y2.
DTO IPOTUBOPEYNE TOKAZKIBAET, YTO & U Y BIAUMHO MPOCTHI.

Taxee, w3 yeaoBus caegyer, 4ro qucio «(x? +y?) — (23 +
+y) = y(zy — 1) gemmres ma z2 + y?. Bamerum, 910 Y u
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2 + y2 HE UMEIOT 06IIEro MHOXKUTENs, 6oabinero 1 (T. k. x u
Y B3AMMHO LIPOCTEHL), 3HAYUT, TY — 1 geaurcs Ha 2+ y2. Ho
ecu xy > 1, TO DTO HEBO3MOKHO, T. K. 2 +y2 > 2zy > xy—1.

»10-4. YciaoBuMCs HA3BIBATH KPACHBIMEA YHCJIQ, CTOAIIAE B
KPACHBIX CEKTOPAaX, M CHHUMEM — CTOANME B CHUHUX CEKTO-
pax. Paccrosamem Mexny AByMs udmcaamMu @ U b HA30BEM
KOJIUYECTBO YUCET, PACTIOIOKEHHBIX HA, MEHBIIEN TYTe MeX Iy
aucaamu ¢ 1 b, Yucna, paccTaBieHHBIE IO OKPYKHOCTH, Pa3-
OMBAOTCA HA MAPHI PABHBIX. BBIOEpeM Ty mapy paBHBIX IUCET,
PACCTOAHME MEXKIY KOTOPHIMU HAUMEHbIIEE (eCaU TAKUX Map
HECKOJIbKO, BblOepeM J00yio u3 Hux). Ilycrs mast onpeneneH-
HOCTY BEIODAHHA Iapa — KPACHAs e[UHWIA U CUHSIA € TUHUIA,
MpUYeM MEHBINAA IyTa W MEXIY HUMU UAET OT KPACHOU eIu-
HUAUBI K CHMHEH NIPOTHUB 4YacoBOU crpeiku. Ha gyre w aubo
HET 4ucea (T.€. ABE eIUHUILI CTOAT PAIOM), AUOO BCE TMUCIAA
OMHOT'O 1IBETAa, WHAMEe KPACHOE M CUHEE YMCaa 1 ObLIn OBl HA
PACCTOSHUM MEHBIIEM, YEM PACCTOSHNAE MEXKTy EIUHWIAMU.
IIycTs BCe umcia Ha DTOR Ayre (ecaiu OHUM eCTh) — CuHUe (CIy-
val, KOrja OHU KpacHble, aHamorudeH). [IposegeMm nmamerp,
OTHEJNAIOIINYA CUHIOK €IMHUIY OT 9HUCAA, CASTYIOIETO 33 HUM
[I0 YACOBOU CTPEJKE; MOKAXKEM, ITO 3TOT NUAMETD UCKOMBIN.
[lencTBATENBHO, PACCMOTPUM TOIYKPYT, COMEPIKAIINUN CUHIOK
enuauy. IlpodTeM CuHME YUCIA, 3ANUCAHHBLIE B 3TOM IIOLY-
Kpyre Ha9uHAs C €IWHUIBI IPOTUB TaCOBOU CTPEIKH — DTO
qucaa 1, 2, ..., I (I — mekoropoe uucao). IIpourem Tenepnb
KPACHBIE 9MCaa. IIOCKOIBKY HA Nyre w HET KPACHBIX THCE,
T0 »T0 OyayT 4mcaa n, n — 1, ..., n — m (m — HEKOTOpOE
quncio). T. K. BCEro B MOMYKPYTE 7 IUCE], TO B HEM 3AIUCAHBI
BCE 9uCIa OT 1 10 1 IO OmHOMY pa3y.

»10-5. Tlycts f : [0;1] — [0;1], f(z) = 2/V3 u g : [0;1] —
[0;1], g(z) = 1= (1 —2)/v/3 — dyHKIHH, OTBETAIONIIE TIPHIXK-
KaM KysHeumka. O6macTs 3Hadenuin f — orpesok [0;1/+/3],
obacTh 3HadeHnin g — orpesok [1 — 1/4/3;1]. Kaapmit ua
DTHX OTPE3KOB HMeeT MIuHy 1/v/3, # BMECTe OHE MOKPHIBAIOT
orpesok [0;1].

IIycTe n — HekOTOpPOE HATYpaJbHOE IUCI0. Paccmorpum
BceBoaMmoxuble Qyukumum hi(ho(. .. (hy(x))...)) : [0;1] —

20



[0;1], rae kaxgas gyuxmma h; — aubo f, mubo g. Jlerkxo
BUIETH, 4TO OOJIACTL 3HAYEHUHN KAaXKIOU M3 dTUX (PyHKIUI
ects orpesok mmEer (1/4/3)". [lokaxeMm mHAyKIHeH 1m0 1,
9TO OTU OTPe3K! MOKpBIBaoT oTpe3ok [0;1]. Mdaa n = 1 »To
YTBEDPKIEHNE YKE MPOBEPEHO. IIpeamosokmum, IT0 06aaCTH
3HadeHull BceBO3MOXKHBIX (yukuui hy(ho(...(hi_1(x))...))
nokpeiBaioT orpe3ok [0;1]. Pukcupyem m00yi0 n3 GyHKIAKN
hi(ha(...(hg—1(x))...)). ObracTb 3Ha49EHUHN >TOU PYHKIUK
[IOKPBIBAETCA O0JACTAMYU 3HAYCHUN (PYHKIIUN

hi(ha(. .. (hg—1(f(2)))-..))

u hi(ha(...(hg_1(g(z)))...)). Tem cambiM yTBepxkaeHUE TO-
Ka3aHoO.

Ilycts Tenmeps Ha oTpeske [0; 1] BeiOpama Touka a. Pac-
cmorpum unrepsal (a — 0,01;a + 0,01) u nokaxem, 4To Kys-
HEYMK CMOXET B HErO MOIacThb. BribepeMm n cTOIb OOJbIITM,
9TO6RI GBLTO BHITOTHEHO HepasercTso (1/v/3)™ < 0,01. Tlo mo-
Ka3aHHOMY, MOXKHO BeIOpaTh Gyukuuio hi(ha(. .. (hn(x))...))
TAKyI0, 9TO TOYKA ( IPUHAJIEKAT OOMACTH €€ 3HaIeHnd. T1o-
rIa BCA 06J1aCTh 3HAYEHUN PACCMATPUBAEMON QyHKIUN (OTpe-
30K bt (1/4/3)") mexur BuyTpu unTeppata (a — 0,01;a +
+ 0,01). DTo o3magaer, 4ro u3 Ja0boU ToukKU orpeska [0;1]
KY3HEUHK TOmageT BHyTpb unTepsaia (a — 0,01;a+ 0,01), Bor-
MOJTHUB MOCJAEI0BATEILHO NPBIKKYA, COOTBETCTBYIONME (DYyHK-
M Ay, hyp 1, ..., h1.

»10-6. OTBeT: MCKOMas PACCTAHOBKA HA pucyHke 4 (miu moury-
9aeTCs U3 Hee IMOBOPOTOM JMO0 OCEBOU CHUMMETpPUEH).
Jlemma. IlycTs mo oxpyxksOCTE paccTasiaeHbl 1999 pas-

JIMYHBIX IIOJOXKUTEJBHBEIX YuCel a1, a2, ..., A1999 41 IIYCThb
a1 > a199g- PaccMoTpuM CIEeQYIOMIYIO OMEPALVIO: €UCIA, U
" a1999_4, DAe ¢ = 1, 2, ..., 999, MmeHsseM MecTaMu, ecau a; <

< a1999_j, X HE MEHsAEeM B NpOTHBHOM ciry4dae. Eciam xors Ovr
OJIHa IIapa UKCe] IOMEHAIACh MeCTaMu, TO CYMMa IPOu3Bee-
HUU AE€CATOK YUCEJ, UAYIIAX TOAPA, YBEININIAC.
Hoxazameavbcmeo aemmbi. PaccMOTpuM CUMMETPUTHBLIE
rpyunnel no 10 €mcer a;, ..., G;49 ¥ A1999—4, --., A1990—;-
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[IycTs 2 — mpom3BegeHne TUCET, COMEPKALIMXCS OJHOBDEMEH-
HO U B [EPBOU, U BO BTOPOU I'pyle (IPOU3BEIeHKe HYJIEeBOIO
IUCTA COMHOXKUTENCH CIMTAETCA PABHBIM CIUHMIE); T 1 & —
[IPOM3BENEHUs TUCEJ, COTEPKAIIMXCA COOTBETCTBEHHO TOMBKO
B [IEPBOU U TOJLKO BO BTOPOU I'PYIIIE, OCTABIIAXCSA HA CBO-
eM MecTe IIOCIe MPOBCJEeHWsA ONepanum; y U y' — Ipomsbe-
IEHUS YUCET, COMEPIKAIMXCA COOTBETCTBEHHO TOJLKO B MEP-
BOI ¥ TOJBKO BO BTOPOU I'PYIIE, MOMEHABIIMXCA MECTAME B
pesyabTaTe omepanmu. 1orga CymMma MpPOU3BENEHUU TUCET B
PACCMATPUBAEMBIX IBYX TpPyNHax OO ONEpAaldM PaBHA S| =
= zzy + zz'y’, a mocae onepanun s9 = zzy' + zz'y. Umeem:
s1—s2 = z(z—2')(y—y'). Herpyauo BugeTs, 9T0 3Ta Pa3HOCTH
HEMoJIOKATETbHA. KpoMe TOro, ecin B pesyabTaTe Omepamnn
HE BCE IUCJIA OCTAIMCH HA CBOMX MECTAX, TO XOTA OBl M OJI-
HOU Mapbl CUMMETPHYIHBLIX rpynm u3 10 9mcea »Ta pasHOCTH
CTPOTO OTPUIATENLHA, ITO U JOKAZEIBACT JEMMY.

Pewenue zadauu. Cumraem uucaa 1, 2, ..., 1999 pac-
CTABJICHHBIMU TAK, 9TO AYTYW MEXKIY COCETHUMU YUCIAMUA PAB-
wol. [lycThs umcaa paccTaBiIeHBI ONTUMAIBHEIM 00pPa3oM, T. €.
TaK, 9TO CyMMa MPOU3BEIEHUN TECATOK COCETHUX UUCEN MAK-
cumagbHa. [IpoBenem muameTp depes ogHO u3 ucen. M3 jgem-
MBI CIEIYeT, YTO Ui BCEX MAP UUCET, CUMMETPUIHBIX OTHO-
CUTENBHO DTOT0 AMAMETPA, MEHBIINE YNCJIa PACIOIOKEHBI Ha,
OJHOU MOJIYOKPYXKHOCTH, & Gosbinue — Ha, apyrou. C To4uHO-
CTBIO 70 TIOBOPOTOB M OCEBBIX CUMMETPUU CYIECTBYET €IUH-
CTBEHHAA PACCTAHOBKA YUCEJ, Y AOBICTBOPAIOMIAA DTOMY CBOU-
cTBy. [ledcTBATENBHO, YUCIO 2 TOIKHO OBITH PAIOM C 9UCIOM
1. Nuade manmmercs mguamerp, oTaeidstonmyu 2 or 1, npuyem
qncaa 1 v 2 He CUMMETPUYHBI OTHOCATEIBHO STOI0 JTUAMETDA.
Obo3Ha4UM 9nCIa, CAMMETPUIHBIE YucaaM 1 1 2 OTHOCUTEIb-
HO >TOro guamerpa, coorBercrBeHHo 4depe3 A u B. Toraa
A>1wu2< B, 9T0 IPOTUBOPEUUT JEMME.

[Mamee cTpomM WCKOMYIO DPACCTAHOBKY IO WHIYKIIUN.

IIycre Mer goxazamm, uro uucaa 1, 2, ..., 2k opu 1 < k < 998
PACCTABIEHBI KAK B OTBETE, T.€. B MOPALKE (/A ONpEIeIeH-
HOCTH 10 9acoBou crpeake) 2k, 2k—2,...,2,1,3,...,2k—1

moapsn. O6o3nadum wepe3 A m B COOTBETCTBEHHO 4HCIA,
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caenymomee 3a 2k OPOTUB YACOBOM CTPEJNKYM U CJAEIYIOIIEE 33
2k — 1 mo yvacosou crpeike. [Ipenmoaoxum, 4o ducao 2k + 1
orauano ot A u B. Torga nycrs C' — caegyroree 3a 2k + 1 mo
1acoBou crpenake ducao. C orawyano ot 1, 2, ..., 2k. Yucaa
C u 2k —1, a rakxke 2k + 1 u B cuMMeTPUYHBI OTHOCATEIBHO
HeKoTOpOro gmamerpa, Ho C' > 2k —1, a2k +1 < B —
»T0 mporuBopedme. [Ipeamomoxum Temepsb, 9TO wUcIo 2k +
+ 2 ormmuno ot A u B. Torga nycrs C — caenymomiee 3a
2k 4+ 2 no 9acoBou crpeake ducio, D — crenyromee 3a 2k + 2
MPOTUB YaCOBOU cTpeaku uucao. llycrs A # 2k + 1. Torga
2k +2 < A, 50 D > 2k — »r0 nporusopeudnt Jemme. Fcam
ke A = 2k+ 1, to B # 2k + 1 u nonydaeM aHAJIOIUIHOE
nporusopeure (2k+ 2 < B, vo C > 2k — 1). Takum o6pazoM,
noay4aem, 910 aubo A = 2k+1u B = 2k+2, qub6o A = 2k+2
u B = 2k + 1. Herpyauo BumeThb, ITO JeMMe HE IPOTUBOPE-
YUT TOJBKO BTOPOU CIyYad. JTO 3aBEPIIACT TOKA3ATEIHLCTBO
MHIYKUIMOHHOTO TEPEX0Ia.

11 kiaacc

»11-1. Beugy mepaBencTsa Tpeyroabanka a’ > (b — ¢)?. Or-
ciona a? + 2be > b2 + 2. IIpaBas 4acTb HOJOXKUTEIBHA, U HA
HEe MOXKHO pasznenuThb. l[lomydaem, 4TO mepBoe ciaraemoe B
JIEBOM YaCTU JOKA3LIBAEMOI'O HepaBeHCTBa Ooubine 1. To xe
BepHO mis AByX apyrux. IlosTomy mx cymma 6ouabie 3.

»11-2. a) locTaTo4uHO IPOBECTU UPIAMYIO 4€Pe3 CePEeAUHY AyIH
u cepenuny aomanou BAD.

6) IIycte A — Bepmmna yrua, B u D — koHubl ayru,
C — ee cepeaunna. CerMeHTHl, onupaoimecs Ha Xopasl BC' u
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CD, pasuet. [losTomy mocrarouno npoeectu depe3 TO4YKy C
[IPAMYIO, KOTOPAS JEJUT IIONOIAM ILUIOMA b YeTHIPEXY OIbHE-
xa ABCD.

IIposenem yepes cepenuny auaronaau BD npauyo £, na-
pamreasnyio AC. Ilycrs, aas onpenenennoctu, £ nepecekaer
orpe3ok AB (cryuan nepecedenus £ ¢ orpeskom AD paccma-
rpuBaercsa anajgorudso). O6osmaqdum E = (N AB; upsamas
CFE — uckomas. ITO BUTHO U3 PACCMOTPEHUS ILIOMA e Tpe-
yroasuukos ACD, ACE u ACB (c obmum ocuoBaruem AC).

»11-3. IlnockocTwm, KOTOPBEIM IPUHAIEKAT [PAHU KAaXKIAOCO
uBeTa, 0OpPa3ylOT PABHBIE NPABUIbHLIE TETPA3APBL. Y TBEp-
KIEHME 331a491 CJAeIyeT U3 TOrO, YTO CYyMMa, PACCTOSHUU OT
BHYTPEHHEN TOYKHM [IPABUILHOIO TETPASAPA 40 €0 IPAHen II0-
CTOSIHHA ¥ PABHA YTPOEHHOMY O0BEMY TETPadApa, JEJICHHOMY
Ha wioma b rparn. (ATo6bl [0Ka3aTh 3TO, COENUHAM TOUKY C
BEPIIMHAMY NPABUIBHOIO TETPAAPA U PACCMOTPUM OOBEMEL
00pA30BABIIAXCA IACTEH, OCHOBAHUAMM KOTODPBIX SBJAIOTCS
CPaHU UCXOMHOTO TETPadApa.)

»11-4. Hyxno mokasars caexnyromee yreepxaernue. [lycrs ka-
JXKIasd CTOPOHA KBaapaTa uMeeT MIuHYy 1 u pasgeneHa Ha 2™
paBubIX dacTed (n > 0), a 9epe3 TOYKHU IETCHUs MPOBEICHBI
[psIMBIE, HAPAJIEAbHEIE CTOPOHAM. Torga Ky3HEYUK CMOXET
monacTh B JI00y0 u3 4™ moaydIeHHBIX KIETOK.

Ipu n = 0 paxr Tpusmaner. IIpoBegeM WMHIYKTUBHBIA
mepexon oT 1 K n + 1. PaccMoTpuM Kakyo-TO U3 KIeTOK pas-
mepa 47"~ 1. BriGepem camyio GIM3KYIO K Hell BepIIMHY HC-
XOJHOIO KBAAPATA U BBIIOJIHAM DOMOTETHIO C IEHTPOM B 3TOR
BepiuHe u ¢ ko3 dunmernTom 2. Torga BEIOpaHHAS KIETKA Ie-
peuneT B OOHY U3 KIeTOK pasmepa 4~ ". Ilo mpeanoroxkenuto
WHIYKIUN, Ky3HEYNK MOXKET B HEe MONacTh. Kciau OH mpeIrHeT
Teepb Ha HOJOBUHY PACCTOSHUA 10 YKA3AHHOU BEPILUHBI, TO
OH TOMAAET B HYXKHYIO KIETKY.

»11-5. Ilpera, B xoTOpBIe nOKpaIueH rpad, 3anymepyem ot 1
mo k. Te BepmmHBI 1IBETA 2, KOTOPHIE HE COCEACTBYIOT HH C
KaKVMMU BepIIMHAMU I1BeTa 1, mepekpacuM B mBeT 1. Hoas
packpacka 6y1eT NpaBUIBHOU, IIODTOMY B HEU Kk BETOB. JHAa-
9T, KAKNEe-TO BEPIIWHEL [[BETA 2 HE IePEKPALIEHEl X IOTOMY
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COCEJICTBYIOT C BEpIIMHAME IBeTa 1. AHAIOTUYIHO, BEPIIUHBI
uBeTa 3, KOTOPLIE HE COCEICTBYIOT € BEepIINHAMY IIBeTa 2, IIe-
PEeKpacuM B IIBET 2, U T. . BILIOTH 1O MOCTICTHETO IIBETA.

[Toce aToro paccMoTpuM Kakyo-Iub0 BEepUINHY nBeTa k.
Omna He nepekpalena, u I0OTOMY COCEICTBYET C BEPIIMHON IBe-
Ta k—1. JTa BepuUIMHA TOXE HE MEPEKPAIICHA, TAK KAK HHAYE
€€ TIePBOHAYAJIBHLIN I[BET ObLT ObI k, U OHA HE MOTVIA OBl CO-
CeICTBOBATH C BEPIIMHOM TOIO XKe IBeTa. Pa3s BepmuHa He
[IEPEKPAIIeHa, TO OHA COCEICTBYET C BEPUIMHOU uBeTa k — 2,
u T. 1. [Ipogomxkas aTOT mporece, TOCTPOUM IIYTh U3 BEPIINH
k mBeTOB, KOTOpEIE HE OBLIN IIEPEKPAIIEHH.

»11-6. Eaunacreennoe pemenue ypasuenus: n = 2, k= 1,1 =
=2, m = 3. Jokaxem 5TO.

I[Iycre p — npocron Muoxurenb [. Ilockoasky n'™ =
= (14+nF)! =1, To n™ gemmrca ma (1 + nF)P — 1. Ho 1o
soipazkerne pasao n¥ - p+n?k - p(p —1)/2+n3* -, roe r —
HEOTPUIATEIRHOE TIeIoe unucyio. Pazgenus Ha n”, moayaum
p+nk - pp-— 1)/2 + n?k .. Ecan n He germTcs Ha p, TO
DTO BBIPAXKEHUE B3AMMHO IIPOCTO C N, 1 1" He MOXET Ha HErO
JeIuTheA. 3HaunT, p — geanrens n. Torga 14+nk. (p— 1)/2+
+ (n?* /p) - r — marypansroe uncio, Goapmee equHunbL. Ecmm
k > 1 wim p HEYETHO, TO BTOPOE CIATaeMOe NeIAUTCS Ha 7
(TpeTbe meruTCsa BCEraa), CyMMa B3AUMHO IIPOCTA C 1, U N/
He MOXKeT Ha Hee gennTbesa. CaenoBarenbHo, k = 1 u | umeer
Bug 25,

Bemomumy Temeps, aro 0 = (1+nF) -1 = (14n) -1 =
=In+ ... B npaBon 4acTu BCe WIEHBLI, HAYUHAA CO BTOPOIO,
pensresa Ha n2. W3 sroro, mockoasky m > 1, caeayer, 9To [
NEINTCA HA 1. SHAYUT, 71, KaK U [, ABIACTCSA CTEIEHBIO JBOUKY.
Ho

(T+n) —1=[1+n)2+1)- [ +n)"2 1] =
:[(1+n)l/2+1]...(n+2)n,

OTKynIa n + 2 Takxke sBasgercs crenedbio apouku. Ciaemosa-
TEIbHO, N = 2. MHOXUTETb PA3I0KEHUA, TPEIIIECTBYIOIINA
n+ 2 = 4, paBusca 66l 32 + 1 = 10 u He GbLI GBI CTELEHBIO
OBOUKW. SHA4uT, [ = 2, oTKyga m = 3.
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7. PaccMoTpuM OKpyHOCTB MIMHEL 1 Kak orpesok [0;1] ¢
OTOX JECTBICHHBIMU KOHIaMu. Torga 1pobHyio dacTs f aucia
k -1g2 MOXHO paccMaTpUBATHL KAaK TOYKY DTOU OKPYIKHOCTH.
[Tepraa mudpa uncaa ok VIPABIAETCSA TOJOXKEHueM [ OTHO-
curensHo rouek nerenus 0,1g2;...,1g9. (Haupumep, ecau 2k
HasmHAeTCA ¢ 7, To 7- 105 < 28 < 8.10% mu1a maTypatsHOrO .
[lpobuas yacTb uncia k-lg 2 pasua k-1g 2 — s, u ona Haxo gUTCS
mexnay lg7 ulg8.)

IIpeanonoxkum, 910 nepsble madgpel ucer 22° moBTOpA-
forcs ¢ nmepuogoMm k. Torga mpu aoboM n ApOGHBIE YaCTH
amcen 27 - 1g2 u 27K . 1g2 nomagalor B ofuMHE I TOT Xe MH-
TEPBAJI OKPYKHOCTH; MIMHA JIOOOr0 U3 >TUX MHTEPBAJIOB HE
npeBocxoaut lg2 < %

[IycThs HA OKPYKHOCTH OTJIOKEHBI NPOOHBIE YACTH OBYX
MOJOKUTENBHBIX dncen A u B; 5Tu ApoGHBIE 9aCTU PABIUTHEL
7 He ABIAIOTCA JUAMETPATHHO YIAJEHHBIMU TOUYKAMU OKPYXK-
HOCTH; [JIMHA MEHBbIIeU U3 ABYX YT, HA KOTOPBIE DTU TOYKH
IeJAT OKPYKHOCTH, paBHa . Torjga, Kax Jerko mokasaTh He-
[IOCPEACTBEHHO, IJINHA OJHOU U3 AYT, COeAUHAIIINX TPOOHEIE
qactu uucea 24 u 2B, pasBua 2z. Ilycrs Tenepnp apoOHEBIE
vacTu uncenr A m B iexar B 0OJHOM HHTEPBAJE; PACCMOTDUM
mapet 24 u 2B, 4A u 4B v 1. 1. U3 cKa3aHHOrO BHIIIE CJe-
OYeT, 9TO Ha HEKOTOPOM IIare OJHA W3 OYyT, COETMHIIOMINX

2
IpOOHBIE YaCTU HAPhI, CTAHET OOJBINE =, HO MEHbBIIIe 3 3ua-

YUT, 5TU OPOOHBIE YACTU IPUHAIEKAT PA3HBIM HHTEPBATIAM
OKPYKHOCTH.

[Ipumenss >tu paccyxgenus kK qucaam A = 2™ . lg2 u
B = 2notk . lg 2, roe ng — HEKOTOpPOE (PUKCUPOBAHHOE HATY-
PAJIbHOE HYHCIO0, MOLYYIaeM MPOTUBOPEYNE C IPENIOI0KEHIEM
0 TEPUOJAUIHOCTH.
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MareMmaTu4ieckue IIKOJIBI

Jlumen «Bropas Illkona» o6bABAsSET HAOOP B 7—8 MaTeMa-
TUYIECKUE KJIACCHL. JaIlnCh HA DK3aMEHBLI B HAYAJE AMpeJ.

Teredonsr: 137-1769, 137-6931.

Ilkxoma N7 oObaBaser HaOOp B 811 maTemaTuIecKue
KJIACCHL. 3aluCh HA 3K3AMEHBI B allPeIe—Mae.

Teredor: 131-8110.

IlIxoma Nt54 ¢ kiaccamu IpU MEXaHUKO-MATEMATHIECKOM
dakyabrere MI'Y obwapaser mabop B 9 krace. CobecenoBa-
HUA TPOBOIATCA O maATHuIaM ¢ 10 Jacos.

Tenedonsr: 245-9972, 245-5425.

Mockosckas I'ocygapcTBeHHas maThAECAT cegbMas LIKO-
Ja o06BABIAET HAOOP B 8-9 MaTeMaTHYeckme KIacCel 1 9 ry-
MaHuTapHbi. CobeceioBaHUA COCTOATCS B allpede.

Tenedon: 291-8572.

IIkoma Ne91 npoBogut HAGOD B 9 MATEMATUIECKUU KIACC.
Sanuch Ha 5k3aMeHbl B MapTe. Teaedon: 290-3558.

ITxoma N2 109 nmporoauT HAOGODP B 9 PU3UKO-MaTEeMaTHAIEC-
KUU KJIACC. SANUCh HA DK3aMEHBI B MapTe.

Tenedonsr: 434-5106, 434-5146.

Ilxosa N*218 o6bsaeaser Habop B 9-10 maremaTudeckue
kiaccel. [puem 3asBaenun ¢ 1 anpess.

Teneponrr: 976-4087, 976-0320.

lxoma Ne257 o6wsaBsier Habop B 10 dpusnko-maremarude-
ckun kaacc. CobeceOBaHUA COCTOATCA B allpee.
Temedonsr: 432-8768, 432-4620.

ITxoma N1134 ¢ xraccaMy IPU MEXaHUKO-MATEMaTUIEC-
xoM daxyabTere MI'Y npoBoaut Habop B 9 dpusuko-mMareMma-
TUYIECKUN KAACC. JK3AMEHBI 0 HPOMUILHBIM IPEIMETaM —
3 u 10 ampens B 14 gacos, 4/1a He IONABIINX HA DK3aMEH —
cobeceqoBaHUA KaX Y0 cyo60Ty ¢ 15 1acos.

Teredonsr: 932-0000, 932-0801.

I'mvuasus ma FOro-3amage Nt1543 o6basaser Habop B 8
MaTeMaTUIeCKUN KIacC. JK3aMEHBI COCTOATCA B aIpelie.

Teredon: 434-1644.
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MexaHMKO-MaTeMATHIECKNHA (DPAKYIbTET

Mexanuko-maremarudeckuil Gpakyaprer (MeXMar) sABJi-
eTCsA BeAyIUM y4IeOHO-HAYIHBIM IEHTPOM B 00IACTH MaTe-
MATHKA U MeXaHuku. He MHOrO HAMAETCA KPYMHBIX HAYIHO-
HCCAeOBATEIbCKAX HEHTPOB Wil YIeOHBIX 3aBeJeHuu, rae Obl
YCIENIHO HE TPYLUINCH BHITYCKHUKYM Mexmara. Mckmodn-
TEILHO BBICOKHU YPOBEHb (HYyHIAMEHTAJILHON MATEMATUYE-
CKOM HOACOTOBKY MO3BOJAET MM HE TOJBKO DElIaTh CAMBIE
CIOXKHBIE 330a49M, CBA3AHHBEIE C IPUIOKEHUAMU MATEMATUKU
¥ MEXaHWKM, HO U OBICTPO OCBAamMBATL HOBBIE IPO(ECCUN —
HAMPUMED, B 00IACTUA KOMITBIOTEPHBIX TEXHOJOTMY WK B OAH-
KOBCKOU cdepe.

MexaHuKo-MaTeMaTUIeCKUN UMEET ABa, OTACTICHUA: Ma-
TEMATUKM ¥ MEXaHUKW. DBBIMYCKHUKYN HAIIEro (akyIbTeTa
MOLYT MOJAYYATH ONHY W3 TpeX KBAIMPUKAIMUA: «MaTeMa-

TUK, MaTEeMAaTUK-MPUKIATHUKY, «MATEMATUK, MaTEeMaTUK-
MIPUKJIATHUK B OOJACTU DKOHOMUKIY, «MEXAHUK, MaTeMaTUK-
IIPOBOJHUKY.

Ha xax oM oTaereHnn Ha IEPBOM U BTOPOM Kypcax o0y-
YEHUE MPOUCXOIUT MO OOIIEN MPOTPAMME IS BCEX CTYICHTOB.
Ha Ttperbem Kypce CTyIeHTHL pa3aeasioTcs Mo kapeapam. Ka-
KIBIU CTYJAEHT BHIOMPAET HAYIHOT'O PYKOBOIUTENA, KOTOPHIN
PYKOBOIUT €ro MEepBLIMU HAYYHBIMHU HCCJAEIOBAHUAMU. Lpa-
[OUIIIOHHO OKOJIO TPETU OT OOMIErO YWCiIa BBILYCKHUKOB Pac-
npenensercsa B acuupanTypy. CTyIeHTH 1 aCIUpPAHTHI Iy Oiim-
KYIOT PE3yJbTaThl CBOUX UCCICIOBAHUN B BEIYIIUX HAYTHBIX
JKypHAJIAX.

Brityer MHeHEE, 9TO HOCTYyIUTH U yIATHCS HA MEXMATE
MOT'YT TOJBKO BYHIEPKUAHIBL. JTO HU B KOG Mepe He COOTBET-
CTBYeT OEUCTBUTEIBHOCTH. Hukaxux TpeGOBAHUU, BBIXO/IS-
[IMX 33 PAMKY CPEIHEN IIKOJIBI, K HOCTYIAIIMINM HA SK3aMEHe
HE mpeIbaBaseTcsa. KOHEYHO, NI MOCTYILIEHUS HYIKHO XOPO-
IO BIAIETH MIKOJIBHBEIM MaTEPHATIOM, a Mg yIebbl — HMeTh
CKJIOHHOCTB K TOYHBIM HAyKaM.
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IIpumepHrm rpaduk IpPoOBEJEHAA MATEMATHICCKHAX
omumimmajg B . Mockse

e MockoBckas MaTeMaTHIecKas OJUMIMALA LI yIaIlinx-
ca 6-7 kraccoB (MaremaTn4ecKuil NPa3iHUK) IPOBOSUTCA B
OJHO M3 BOCKpeceHuu Qespans. B mporpamme MeponpusTus:
IBYXYIaCOBasg MUCHMEHHAs paboTa, JeKIUW 1 DPOAUTEJEN,
pa3bop 3amxad, JEeKIUU IS yIaCTHUKOB, HarpaxaeHue rnobe-
IUTEeNen, mokas padbor. Bee MeponpusaTus npoBoaATcs B OqUH
J€Hb.

e  MocCKOBCKasg MAaTEMATUIECKASA OJUMIINAAA A YIAIINXCS
8—11 KIacCOB MPOBOAUTCA B ONHO M3 BOCKpeCeHuu QespaJa
wiz MapTa. Pa3bop 3amad, moka3 paboT U HArPaXK JEHUE IO-
OenuTener TPOBOAATCA B OJHO U3 BOCKPECEHUN MApTA.

e  Ocennnut Typ Mex IyHAPOTHOrO MATEMATUIECKOTO TYP-
HUPa T'OPOJOB MPOBOAUTCA B OKTAOpe aaa ydamwmxcsa 8—11
KJIACCOB.

e  Typuup um. M. B. JlomoHnocoBa mias yuammuxca 7—11 kiaac-
COB IPOBOUTCA B KOHLE CeHTIOps. TypHUP BKIIOYIAET KOH-
KypCBL IO MaTeMaTuke, PU3nKe, XUMUKM, UCTOPUM, HAYKAM O
3emute, OUOJIOT MY U JUHTBUCTUKE.

BiarogaprocTu

OummMnuana mpourta npu GUHAHCOBOU IO IEPXK-
ke MockoBckoro xkomuteTa o6pasoBanusa u Copocos-
ckou OOpa30BATEIBLHON MPOrPAMMBL B 00JAaCTH TOY-
ubix Hayk (ISSEP).

Oprkomuter OauMnua bl 61aro1apeH U3 aTeab-
crBam ABanTa+, Mup, MIUHMO, dPaszuc, PakTopu-
aq, HePo 3a 3aMmevaTeabHble KHUTH, epeJaHHbBIe 6e3-
BO3ME3HO s Mpu30B mobexauTenaym OJuMITIa Ibl.
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