ABaamnare Tpermit Poccuiicknii @ecTtuBajib IOHBIX MaTeMaTUKOB
Teaendorcur, 11.10.2012
Magdwasn auea. DPunan.

1. B kjerkax kBagpara 2012 x 2012 paccrasiieHbl OyKBBI TaK, YTO B KaXKJI0H CTPOKE
u Kaxk oM cToJione ue 6osee 100 paznuunbix OykB. Kakoe MakcuMaibHOE KOJIHYIE-
CTBO Pa3JIMYHBLIX OYKB MOXKET OBbITh B PACCTABJIEHO B 3TOM KBaipare?

2. Nwmeercsa ky4a, B koropoit 2012 kamueit. /Isoe urpaior B urpy: 3a xoj pa3pemia-
ercsd B3ATh U3 Ky4u oT 1 10 5 xamueit. OqHAKO pa3permaercs IeaaTh OCOOEHHBIH
xo: Opars u3 Kyuu 6 kamueii. Beero 3a urpy moxker ObiTh He 6osiee 10 ocobeHHBIX
XOJIOB B CyMMe /iiisi 000uX Urpokos. IIpourpbsiBaer Tor, KTO HE MOXKET CHeIaTh X0,
Kro BbIMrpaer npu mpaBuIbHOM urpe?

3. Ha myiockocT oTMedeHO 71 TOYeK OOINEro ITOJIOXKEHUSI, UX BBINTyKJjas 000J104-
Ka TpuaHryjguposana (6e3 mobaBiieHus JONOJHUTEIBHBIX y3J0B). OKa3anoch, 4To
y BCEX TPEYrOJbHUKOB TPUAHIY/IANNK BCE YIJIbl Oombine 1°. Kapmowka — 9TO BbI-
MYKJIBIT MHOTOYTOJTAHUK, COCTABIEHHBIN IEIUKOM U3 TPEYTOJbHUKOB TPUAHTYJIs-
min. Jlokaxkute, uTo cymectsyer He Gomee ni00 pazamaEBIX KapToITex.

4. Bomykuibiit gerbipexyroiabiuk ABCD rtakos, uro AB = AC = BD. [duaro-
namu AC u BD mnepecekatorcst B Touke O. OKpyKHOCTH, OMUCAHHBIE BOKPYT TPe-
yroiasuukos ABC u ADQ, Bropuuno nepecekaiorcs B Touke P. IIpsmbie AP u BC
mepecekaroTcsa B Touke (. lokaxwure, uro LZCOQ = £LDOQ.

5. B ocrpoyrosbiom rpeyroibauke ABC rouka M — cepenuna croponubt BC. P —
MPOM3BOJIbHAS TOYKA BHYTPH TpeyrojbHuKa, Takas uro LCPM = /PAB. Ilyctn
I' — onmcannas okpy:kHOCTH Tpeyroabauka ABP. JIya M P nepecekaer ' Bropudto
B TouKe (), Haxosmeiics Bae Tpeyroabauka ABC. Ilycte R — rouka cumMerpudHas
P orHocurennHO KacarensHOM K ' B Touke B. JlokaxkuTte, 9To AnuHA 0Tpe3ka QR
HE 3aBUCUT OT TOJIOKEHUS TOYKU P.

6. Jlokaxkure, 9TO 111 JTIOOOTO HATYPATBLHOIO 1 CPEIH THUCET
[27V2], [2"t1V2], ..., [22"V2

€CTb XOTd Obl OJHO YETHOE.

7. Haubl HaTypasbHble 4uCIa kK < N U HOJOKHUTEJIbHBIE YUCTA T1, T2, ..., Tp.
JlokazknuTe HEPABEHCTBO

£ T2 T n
+ + /72-
To+Tz+ ...+ Tpr1 XT3+ Tg+ ...+ Tpyo 1+ To+ ...+ xp k

8. HarypasbHble 9uCIa G U N TAKOBBI, YTO BCE MPOCTHIE JIETUTETH YUCTA G OOTb-
me n. JTokaxmure, ato (a — 1)(a® —1)...(a" "' — 1) genurca ma n!.

9. I'pad G c 100 BeprmHAME 00I3IA€T CJIEIYIONIMM CBOHCTBOM: TIPU YIAJEHUU U3
G m00bix 49 BepiuH B OcTaBIeMcs rpade COIepKUTCs UK. Kakoe HanMeHbIee
KOJINYIeCTBO pebep moxker ObITh B rpade G7

10. TlocmemoBaTeahbHOCTH TOJIOKUTEIHHBIX BEIIECTBEHHBIX Yucel a1 = 1, ay = 2,
as, ay, ...0pu Bcex m, n € N u nekoropom C' > 1 YAOBJIETBOPAET YCJIOBUAM

G = Ay, U Gpin < C(am + ap) .

Hokaxute, 9TO a,, = N.
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1. B kjerkax kBagpara 2012 x 2012 paccrasiieHbl OyKBBI TaK, YTO B KaXKJI0H CTPOKE
u Kaxx oM cToJione we 6osee 100 paznuunbix OykB. Kakoe makcuMaibHOE KOJHYE-
CTBO Pa3JIMYHBLIX OYKB MOXKET OBbITh B PACCTABJIEHO B 3TOM KBaipare?

2. Nwmeercsa ky4a, B koropoit 2012 kamueit. /Isoe urpaior B urpy: 3a xoj pa3peria-
ercsd B3ATh U3 Kydu oT 1 10 5 xamueil. OqHAKO pa3permaercs aeaaTh OCOOEHHBIH
xo: Opars u3 Kyuu 6 kamueii. Beero 3a urpy moxker ObiTh He HGosiee 10 ocobeHHBIX
XOJIOB B CyMMe /ijisi 000uX Urpokos. IIpourpbsiBaer Tor, KTO HE MOXKET CHeIaTh XOZI,.
Kro BbIMrpaer mpu mpaBuIbHOM urpe?

3. Ha miockocT oTMedeHO 1 TOYeK OOINEro MOJIOXKEHUSI, UX BBIMTyKJjas 000J04-
Ka TpuaHryjguposana (6e3 mobaBiieHus JONOJHUTEIBHBIX y3J0B). OKa3anoch, 4To
y BCEX TPEYrOJbHUKOB TPUAHTY/IAINK BCE YIJibl Oombine 1°. Kapmowka — 3TO BbI-
MYKJIBII MHOTOYTOJIbHUK, COCTABJIEHHBIN IEJIUKOM U3 TPEYTOJbHUKOB TPHUAHTYJIs-
muu. Jlokazxure, uro cymectsyer e Gosee n*00 pazauuHbIX KapTOIeK.

4. Bomykuibiit gersipexyroiabauk ABCD rtakos, uro AB = AC = BD. uaro-
namu AC u BD mnepecekatorcst B Touke O. OKpyKHOCTH, OMACAHHBIE BOKPYT Tpe-
yroiasuukos ABC u ADQ, Bropuuno nepecekaiorcs B Touke P. Ilpsvbie AP u BC
nepecekarorcs B Touke (. Jlokaxwure, uro LZCOQ = £LDOQ.

5. B ocrpoyrosbiom rpeyroibauke ABC rouka M — cepenuna croponubt BC. P —
MPOM3BOJIbHAS TOYKA BHYTPH TpeyroabHuKa, Takas uro LCOPM = /PAB. Ilyctn
I' — onmcannas okpy:xHOCTH Tpeyroabauka ABP. JIya M P nepecekaer ' Bropudto
B TouKe (), Haxosmeiics Bae Tpeyroabauka ABC. Ilycte R — rouka cuMmMerpudHas
P orHocuTennHO KacarensHOM K ' B Touke B. JlokaxkuTte, 9ro AnuHa oTpe3ka QR
HE 3aBUCUT OT TOJIOKEHUS TOYKU P.

6. Jlokaxkure, 9TO [ JTIOOOTO HATYPATBLHOIO 1 CPEIN THCET
[27V2], [2"1V2], ..., [22"V2]

€CTb XOT«d Obl OJHO YETHOE.

7. Hambl HaTypasbHble YUCIa kK < N U HOJOXKHUTEJIbHBIE YUCTA T1, T2, ..., Tp.
JlokaknuTe HEPABEHCTBO
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To+Tz+ ...+ Tpr1 X3+ Tg+ ...+ Tpyo T1+To+ ...+ x) k

8. HarypasbHble 9uClIa G U N TAKOBBI, 9TO BCE MPOCTHIE JICTUTETN YUCIA ¢ OOITb-
me n. Jokaxmute, ato (a — 1)(a® —1)...(a" "' — 1) genurca ma n!.

9. I'pad G c 100 BeprmHaMY 00JIQIAET CJIEIYIONIMM CBOHCTBOM: TIPU YIAJEHUU U3
G m00bix 49 BepiuH B OocTaBIieMcs rpade COAepKUTCs UK. Kakoe HanMeHbIee
KOJINYIeCTBO pebep moxker ObITh B rpade G7

10. TlocmemoBaTeahbHOCTH TOJOKUTEIHLHBIX BEIECTBEHHBIX Yucesl a1 = 1, ay = 2,
as, ag, ...0pu Bcex m, n € N u nekoropom C > 1 YIOBJIETBOPAET YCJIOBUAM

G = Ay, U Gpan < Clam + ay) -

Jokaxute, 9TO a,, = N.



