IITecroii FO:xHBIH MaTeMaTH4eCKUU TypPHHP
BIIIT ”Opaéenok”, 12-18.09.2011
Jluea "I'pand”, 8 myp. 16.09.2011

1. Tpu oxpyxuoctu ki, kg, k3 momapHo KacaoTcs IpyT aApyTra BHEIIHIM o6pa30M B OKPY K-

HOCTAX MpoBeaeHbl auaMeTpbl Ay By, As Bs, A3 B3 Takme uTo BeKTOpbhI A} Bl, Aq Bz, Az B3 coHalpa-
Biernble. Hokaxure, ato mpsambie Ay By, As Bz, A3 By mepecekaiorcs B ofHOH ToUKe.

2. Paiinnre Bce dynrunu f : N — N ragne uro af(a)+bf(b)+2ab ABisaeTcs TOTHBIM KBAIPATOM
IIJI5 JTIOOBIX HATYPaJIbHBIX d, b.

3. B ropom mpusessm 200 60uek kKBaca. P ATepo 3j0[€eB MOACHINAIN B OOHY W3 OOYEK I
Ecnm wenoBek BBIMMBaeT KBAC ¢ SAOM, TO B T€UEHWE CyTOK OH yMUPAET. 3J0Jer ObLIN MofMaHbl, 1
TOPOJICKHE BJIACTH XOTAT BBIACHUTD, KAKWe DOUKIM MOYKHO ITyCKaTh B MPpojiasKky. L 3TOro OHM MOTY'T
IaBaTh BLITATH KBAC U3 JI1000i 609IKM JTI06oMY 3700€¢10. Kakoe Hanbo IbIIee TrcI0 0e30IacHbIX DOTEK
MOZKHO OIPEIETUTD 38 IBOE CYTOK?

4. JokazkuTe, 9TO BEIIECTBEHHOE UUCJIO T SABJISAETCH MEbIM TOTIA W TOJBKO TOTHa, KOTma s
KasKIOTo HATyPaJbHOTO N MMEET MeCTo paBeHCTBO [x] + [2] + [32] + ... + [na] = w

5. Hanbl MOJOKHUTEJBHBIE YUCTA X1, . . . , Ty, CYMMa KOTOPBIX paBra n. [lokakuTe HEpaBeHCTBO

T T Tn
o+ 2T VTt V).

T2 T3 €1

6. Bee CTOPOHBI 1 IHUAroHaJiln BBIITYKJIOTO N-YTOJIbHUKA IMTOKpalll€Hbl B 2 oBeTa. ILOKEL}KI/ITG, 9TO

HaﬁILeTCH He MecHee [HTH] OIIHOIIBETHBIX OTPE3KOB, HUKAKHWE J[IBa N3 KOTOPbLIX HE NMEIOT O6HII/IX TOYEK

(maze BEPITHHBI).

7.  IHokaxwute, 9TO TMJIOMAIb BBIMTYKJIOTO MATHYTOJBHUKA, IJIUHBI CTOPOH KOTOPOTO PABHBI
ai,ds,...,as, He ITPEBOCXOMUT % Yo aia;.

1<i<j<5

8. Po pasuble ctopons! ot miockocTu Tpeyroibanka ABC pacnosoxensl Touku S u P Takwue,
ato SA = SB = SC uw PA 1 PB, PB 1 PC, PC 1 PA. UsBectHO, 9TO O0BEM THUPAMUIHI
PABC BnBoe 6ombiite oobéma nupamunsl SABC. Hoxkaxwure, urto npamas SP mpoxomut wepes
TOUKY Tlepecedenns Mennan Tpeyronbinka ABC'.

9. Pycrs n > 10. Bepuuanst rpada — TpexaaeMeHTHTbIE MOAMHOXKecTBa MHOKecTBa {1,2,

n} P€6pOM CO€MHEHDBI [IBa ITOJIMHOZKECTBa, €CJIN UX IMEpECCHECHUE CONECPZKUT HE boJiee OIHOI'O 3JI1e-

9

MeHTa. P alinnrte HamMeHbIllee KOJIMIECTBO KPACOK, B KOTOPOE MOYKHO OKPACHUTH BEPIIMHBI I'pada
TakK, YTOOBI BEPIIMHBI, COETMHEHHBIE PeOPOM, OBIIN OKPAIIEHbI B pa3HbIE IIBETA.

10. Pasnuanbie HATYpasbHbIe Tucaa ¢, b, ¢, d Menbie poctoro gucsa p. Okaszaaock, 9To 9ucsIa
at, b*, ¢t, d* naloT ommHAKOBBIE ocTATKHN IpH AdeseHnn Ha p. Hoxazxkute, uto a? +b% +c? +d* nemmres

Haa+ b4+ c—+d.
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1. Ywucaa by, by, ..., b, — mepecTaHOBKA PA3JTUIHBIX TOJOKUTETBHBIX UUCET A1, A2, ..., (p.
Hoxkazknre, 4TO (a% + bl)(ag +b3)... (a% +by) > (a% + al)(ag +az)... (a% + ap).

2. IokaxuTe, 9TO BENIECTBEHHOE UUCJIO T ABJIAETCH IEJBIM TOTIA U TOJBKO TOTHA, KOTIa s
KasKIOTo HATyPaJbHOTO N MMEET MeCTo paBeHCTBO [x] + [2] + [32] + ... + [na] = w

3. Po pasubie ctopons! ot miockocTu Tpeyroibauka ABC pacnosoxensl Touku S u P Takwue,
ato SA =SB =5Cu PA 1L PB 1 PC 1L PA. UsBectho, uto 00bém mmpamuiasl PABC BmBoe
6outbIe 00BéMa mpamuabl SABC. Hokaxkure, ato npamasn S P mTpoxoouT depes TOUKY MepecevdeHnn s
MenmaH Tpeyrosbanka ABC.

4. Touxku D, E, F — cepenunst cropon BC, CA, AB tpeyronsanka ABC coorBeTCTBEHHO.
Hoxraxwure, uto LZDAC = ZABFE torma u Tosbko Torna, korma LAFC = ZBDA.

5. B rabmmie 2011 x 2011 kaxmas kaeTKa (&, y) 3a/1aeTCs HOMEpaMI & U Y €€ CTOJIONA U CTPOKH.
P exoropble KJIeTKH 3aKpalleHbl. PycTb S; j — MHOXKECTBO BCEX 3aKpalleHHBIX KJIETOK (x,Yy), /A
KoTopbix @ < ¢ 1 y < J. B Hagase B KaxIyto sakpallleHHYo KJIETKY (i,]) 3aluchIBAIOT KOJMIECTBO
|Si ;| xiteTok B MuOXKecTBe S; j. Pa n-m mare B KakIyIo 3sakpalleHHYIO KJIETKY 3allIChIBAIOT CYyMMY
BCEX THCEs, CTOAMNX B KJETKaX MHOKecTBa S; ; mocie (n — 1)-ro mara. [okaKnure, UTO mOC/IeE
KaKOTO-TO Iara Bce YNCja B 3aKpallleHHbIX KJIETKaX OyIyT HEIETHBI.

6. B ropon mpusesau 200 607ek kBaca. P ATepo 3/10m€eB monchaam B oqHy u3 601ek sa. Ecom
eJIOBEK BBIMTBET KBAC € AIOM, OH BHE3AITHO YMPET B KAKOW-TO MOMEHT B TedeHMe OmzKaimux 23
TacoB. 3JI0j1er OBIIN TOUMAHBI, U TOPOJICKUE BJIACTH XOTAT BBIACHUTH, Kakne ODOUKM MOYKHO MTyCKaTh
B mpomaxy. IlJis 3Toro oHM MOTYT IaTh BBITUTH KBAcC U3 JIEOOOH OOUKM JII0OOMY 3JI0[€I0 B JI000E
Bpems. Kakoe HambosbIliee TUC/I0 DE30TACHBIX DOTEK MOYKHO ONPENETIUTD 38 IBOE CYTOK !

7. Pasnuanbie HaTypasbHble aucsa a, b, ¢, d Menbirre mpoctoro dncia p. OKasagoch, 9To IucsIa
at, b*, ¢t, d* naloT ommHAKOBBIE ocTATKHN IpH AdeseHnn Ha p. Hoxazxkute, uto a? +b% +c? +d* nemmres
Haa+ b4+ c—+d.

8. Po kpyry paccraBiieHbI HECKOJIBKO TUCET, CYyMMa KOTOPBIX MOJToKUTe bHA. Upenu Becex cyMMm
TUCEsT, CTOANINX MOAPAI, BHIOPAIN HanOoIbITy0 S 1 HamMenbInyto s. Hokaxwnte, ato S + s > 0.
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1. B ropoa mpusessm 30 601uek KBaca. P saTepo 310meeB moachimaan B oany u3 6ouek ama. Econm
TeJIOBEK BBIMMBAECT KBAC C AIOM, TO B TEUCHHH CYTOK OH yMHpaeT. 3JI0[eH ObLIN MOoMMaHbI, M TO-
POACKHE BJIACTH XOTAT BBIACHUTD, KaKie OOUKHM MOXKHO IIyCKaTh B IpoaaKky. [LJIs 9Toro oHM MOTLYT
IaBaTh BLITATH KBAC U3 JI1000i 609IKM JTI06oMY 3700€¢10. Kakoe Hanbo IbIIee TrcI0 0e30IacHbIX DOTEK
MOXKHO OIIPEHE/TUTH 38 OXHN CYTKH?!

2. PeccmepTras ryceruniia mosseT BBEpX Mo AepeBy. Ec/m K moJyHOTH OHa OKa3bIBACTCA B & CM
OT 3eMJIU, TO 3a CJCAYIONINEe CYTKI OHa TofAHUMaeTcs elle Ha 1/x cm. CMOoKeT i OHa MOIHATLCS Ha
1 M 3a 25 jer, ecn 3a MepPBbIN TeHb OHA TOAHATACH HA 1 CM OT 3eMJIn?

3. Ham pasnoctoponnnii Tpeyrobauk ABC. Pa mpomnomxkenun BC 3a touky C' B3sATa TOUKa
N. Touxka M orpeska AC takosa, ato BM = MN. Hoxkaxure, uto AM = CN.

4. Hamo weTHOE HaTypaJsbHOEe n. M3BECTHO, YTO IpH HEKOTOPOM HaTypaJbHOM k wmciao n* +
n*=1 4+ ..+ n+ 1 gBasercsa ToUHBIM KBagpaToM. JJOKasKnUTe, UTO N IEINTCA Ha 8.

5. Kakoe HamMeHbIlIee KOJTMYIECTBO MOAPAN UAYIIAX HAaTypadbHbIX unce i, MeHbimux 2011, mamo
B3ATh, UTOOBI UX IMPOU3BEIACHIE IEJINI0CH Ha JII0boe HaTypaJsibHoe IncyI0, Menbinee 20117

6. Kosoou ko0, lappu n Com B Hape urpaioT B azapTHyIo KapTodnyio urpy. OHu mepeMemmnBaioT
TPHU KapThl: TPOHKY, CeMepKy M Ty3a U pasfgaioT uX 1o ogHoi. KTo moayamt TpoiiKy, TOT BhICTaBISET
apysbaAM P KpyKeK mrBa, KTo ceMepky — () Kpy:KeK, a KTo Tysa — R kpyxek, npuuem P < ) < R.
Pocie HeckombKIX Takux Urp (6osiblre ofHoil) okasasoch, uro ko BeicTaBma 20 Kpyxek, appn
BeicTaBma 10, a Cam — Bcero 9 kpyxkek. MsBectno, 4ro B mocjaenmeit nrpe [appu mosrydmr Tysa.
Kowmy B mepBoii urpe jmoctasach ceMepka?

7. Moxno i Kakyio-HuOY Ib HepaBHOOEIPEHHYIO TPAIICIIIIO OIHIM IIPAMOJTHHEHHBIM Pa3pe3oM
pasmeanTh Ha IBE OJMHAKOBBIC TaCTH?!

8. Moo I packpacuTh KJIETKHA JOCKH D X 5 B IBa IBeTa Tak, 9TO HUKAKHUE TeThIpe KJICTKH,
MTOJIY 9aloIAecs IPH IIepecedeHn HEKOTOPBIX ABYX CTPOK M ABYX CTOJIOIOB, HEe OBLIN OBbI OKpAalleHbI
B OJIVH BET?!



