Hsadyams emopas Jlemnsan muozonpedmemuasn wrora Kuposckot obaacmu
Buwxuav, 2-27 uroas 2006 20da, 8 xaacc.

HeCTaH,[[apTHbIe B3BEIIIMBAHNA, 8 urojis.

ITpoBepka paBeHCTBa

IlycTb ecTb HECKOJIbKO MOHET, CPeJu KOTOPBIX MOryT ObiTh (baspmmpbie (Becamue
OJIMHAKOBO, HO MEHBIIE HACTOANINX ). 387293 COCTOUT B TOM, 9TOOBI 32 33JaHHOE THC-
JIO B3BENMIUBAHUN yOEIUTHCs, 9TO (PATBIMTUBEIX MOHET HA CAMOM Jiejie HET, TO eCThb YTO
BCE 9TU MOHETHI Ha CAMOM JI€JI€ BECAT OIMHAKOBO. DTOT IIPOIECC MbI OyIeM Ha3bI-
BaTh 6epudurayuet WIN MECMUPOSAHUEM, & OTIE/IHHBIE B3BENIUBAHUS Oy/IeM TaKkKe
Ha3bIBATh NPOSEPKAMU).

1. 8 3a 3. Bepudwurnuposarsb 8 MOHET 3a 3 B3BENINBAHMUSI.
2. 2% 34 K. O6o0muTe Ipeapaymmii aArOpUTM Ha, CTydai K B3BeIInBaHmii.

3. 10 3a 3: nepsas caoocnasn 3adava. Bepudunuposars 10 MoHeT 3a Tpu B3BeIIUBa-
HUS.

4. 100 3a 6. Bepudummposars 100 moueT 3a 6 B3BemmBaHwmii.

5. 10% 34 3K. O606murs momydennbie pesyabTaTel Ha 3K B3BEIIMBAHMIIA.
OnHaxo, okasbiBaercs, u pesyabrar “105 3a 3K” — we namrywummii.

6. 28 3a 4. Bepudunmponats 28 MOHET 3a 4 B3BEIIMBAHUSI.
7. 30 3a 4. Bepudwurnupyiite 3a 4 B3BemuBanus 30 MOHeT.

8. 80 3a 5. Pemure Ty xe 3amaqay a1 b B3BemmuBanmii u 80 MOHET — TOUHee, pa30ueHust
ma rpynust (3, 4, 9, 10, 26, 28).

9. 96 3a 5. Pemute Ty xe 3ama4dy s 5 B3BemnBaHuii 1 96 MoHeT — ToUHee, pa3bueHmit
ma rpymmsr (1, 8, 14, 18, 25, 30) mmm (1, 12, 15, 20, 22, 26).

10. 114 3a 5. To xe ana 114 moner — rpynust (9, 12, 20, 22, 25, 26).

Ob6parure BHUMaHME, YTO MOCJEAHUE DPE3yJIbTAThl MO3BOJILAIOT, Hampumep, 3a 10
BaBemmBannii Bepudunmposars 114% = 12996 moner. Cpasuure 510 ¢ “OXugaeMbIM”
nonagasry 3magenmem 210 = 1024!

3ama4da 06 3Kcrepre

B 3amatax 06 sxcmepTe 0OBIYHO (DUTYPUPYIOT IBA TTEPCOHAKA — “IKCTIepT’ U “Cyans’.
Cynpe uzBecTHo obuiee 9ucso (GajbIIUBLIX MOHET, a TaAKXKEe TO, U4TO BCe (hasbUIuBble
BeCAT OJIMHAKOBO, BCE HACTOLAIIME TAaK¥Ke BECAT OAUHAKOBO, U (hajIbIIUBLIE JIerde Ha-
CTOANIMX. DKCIEPT K€ 3HaeT Bce (pasbIImBble MOHETHI. 33/1a49a dKCIepTa — yoeauTh
B CITPABE/JTABOCTH CBOETO 3HAHUS (JIOTMIECKH MBICIANIEr0 U MaTEMATHIECK 00pa30-
BAHHOTO) CY/BIO.
Urax...
11. Ha cysme B Kad4ecTBe BEIeCTBEHHOTO /I0KA3aTEIbCTBA ObLIO TIpeIbsaBieHo 2N mpo-

HYMEPOBAHHBIX MOHET. JKCIePT 00HAPYXKWJI, ITO MOHETHI ¢ 1-it mo N-10 — danpmn-
Bble, a ¢ (N + 1)-it mo 2N-10 — Hacrosimue. CyJ| e 3HAET TOIBKO, UTO BCE HACTOSIIUE

MOHETBI BECAT OJIMHAKOBO, BCe (DAJIHIIUBHIE TAKZXKE BECAT OAUHAKOBO, X YTO (DAJIHIIH-
Bble MOHETHI Jjlerde HACTOAMMNX. B pacrnopsizKeHnn SKCIEPTa — JAlledHble Bechl 0e3
TUDb.

DKCIepT X09eT AOKA3ATH CYILy, 9TO MOHETHI ¢ 1-if 1o N-10 — hasmpmumsbie, a ¢ (N+1)-
it mo 2N-10 — macroamme. Kak 9KCIEpTy CAeIaTh 9TO 3a TPU B3BENTMBAHUS Q) IS
N =7;b) pna N =97
12. YcraHoBUTE CBA3b MEXKy PENICHUEM ITYHKTa 0) 9TOH 331a91 U PEIEeHNeM 3aa91
o Bepudukarmu 10 MOHET 32 TPU B3BENINBAHUSI.

13. TokaxkuTe, YTO KaXKJIOMY aaropuTMy Bepudmrarmm K MOHET, B KOTOPOM BeJIH-
9UHA OJHOU M3 KydYeK MOHET pPaBHA 1, COOTBETCTBYeT pelleHue 3a7a49u 00 SKCIepTe
st K — 1 macrogmux u K — 1 ¢anbmuBeix MOHET.

IIpoBepka paBeHCTBaA AJisT MOHET TPeX THUIIOB

OueHb MHTEPECHBIM CIydaeM 06mieit 3a1am 0 BeprudUKAINY SIBISETCS TaKas 3a1a4a:
MOHETBI MOryT ObiTh Jn60 HacTosmmmu (ckaxkem, Becamumu 10 r), gubo serkumm
dampumseivu (9 r), 6o Taxkensivu danbmusbivu (11 1). [3gecs BaxkHO TOIBKO TO,
aro Beca 9, 10, 11 obpasyor apudmernaeckyio nporpeccumo.] Kak u panbme, nepesn
HAMH CTOUT 33a9a — J0Ka3aTh, UYTO BCE MOHETHI HA CAMOM [iejie BeCAT IIOPOBHY.
CoBepIeHHO 09eBHAHO, 9TO it [N MOHET 3Ty 33Jady MOXKHO pemuth 3a N — 1
B3BELIUBAaHUE, IIPOCTO CPABHUB OHY MOHETY CO BCEMU OCTaIbHbIMU. Ec/m Bce MOHETHI
BECAT OMHAKOBO, 3TO OymeT 3adUKCHPOBAHO B Pe3y/bTaTe TAKuX B3BemmuBanwnii. Ho
3TOT pe3ysIbTaT abCOTIOTHO TPUBUAJIEH.
Mer ke HaUHEM Cpa3y ¢ HeTPUBUAJILHOIO Pe3yJIbTaTa.
14. 6 3a 4. IIporecTupyiite 6 MomeT 3a 4 B3BEIIUBAHUS.
15. 5 3a 3. IIporectupyiite 5 MoHeT 3a 3 B3BEIINBAHUI.

16. 3n+2 3a 2n+ 1. [Iporecrupyiire 3n + 2 mouerst 3a 2n + 1 B3emusanue (n > 0).

Beenem obosnadenne fa(n) — KOJIAIECTBO MOHET, KOTOPOE YJAETCH OTTECTHPOBATH

anropurMoM A 3a n B3BemuBanuit. Kpome Toro, o6osmauum f(n) = maz fa(n) —
A

MaKCHMAaJIbHOE 3HAYEHWE TUC/Id TECTHPYEMBIX MOHET MO BCeM ajropmrMmam. Hmke
MBI OyZIeM JOKa3bIBATh HWKHWE ONEHKH M f(n), KOTOpbIe Ha CaMOM Jese OyayT
CBOIUTHCS TIPOCTO K MPEbSIBIEHUIO AJIFOPUTMA, TAIOIIEro Hy)KHOoe 3HadeHue fa(n)
J1U1s1 GECKOHEYHO MHOI'MX 3HAYEHUId M.

17. 4+2 3a 3. llporecTupyiiTe Tpymnmy u3 4 MOHET U elle TMapy MOHET 3a 3 B3BEIIH-
BaHUs.

18. 7 3a 4. Ilporectupyiite 7 moner 3a 4 B3BELIUBAHUA.

19. 14 3a 11. IIpoTecTupyiite 14 moHeT 3a 11 B3BeNmMBaHMIA.
20. /Tokaxkure HEpaBeHCTBO f(4n) > Tn.

21. /TokazaTth mHepaBeHCTBO f(8n + 1) > 15n

22. Jokazars Hepasencrsa f(16n + 2) > 31ln, f(32n + 3) > 63n, a Takxke oGmuit
CIIy4ail — HepaBEHCTBO

f (2’% (k- 2)) > (2’““ - 1) n (1)

23. Kak BBI Jymaere, MOXKHO JIM IIPOTECTHPOBATH 33 K B3BemmBauwmit 6ostee dem 2K
MomeT?



Hsadyams emopas Jlemnsan muozonpedmemuasn wrora Kuposckot obaacmu
Buwxuav, 2-27 uroas 2006 20da, 8 xaacc.

HeCTaH,[[apTHbIe B3BEIIIMBAHNA, 8 urojis.

ITpoBepka paBeHCTBa

IlycTb ecTb HECKOJIbKO MOHET, CPeJu KOTOPBIX MOryT ObiTh (baspmmpbie (Becamue
OJIMHAKOBO, HO MEHBIIE HACTOANINX ). 387293 COCTOUT B TOM, 9TOOBI 32 33JaHHOE THC-
JIO B3BENMIUBAHUN yOEIUTHCs, 9TO (PATBIMTUBEIX MOHET HA CAMOM Jiejie HET, TO eCThb YTO
BCE 9TU MOHETHI Ha CAMOM JI€JI€ BECAT OIMHAKOBO. DTOT IIPOIECC MbI OyIeM Ha3bI-
BaTh 6epudurayuet WIN MECMUPOSAHUEM, & OTIE/IHHBIE B3BENIUBAHUS Oy/IeM TaKkKe
Ha3bIBATh NPOSEPKAMU).

1. 8 3a 3. Bepudwurnuposarsb 8 MOHET 3a 3 B3BENINBAHMUSI.
2. 2% 34 K. O6o0muTe Ipeapaymmii aArOpUTM Ha, CTydai K B3BeIInBaHmii.

3. 10 3a 3: nepsas caoocnasn 3adava. Bepudunuposars 10 MoHeT 3a Tpu B3BeIIUBa-
HUS.

4. 100 3a 6. Bepudummposars 100 moueT 3a 6 B3BemmBaHwmii.

5. 10% 34 3K. O606murs momydennbie pesyabTaTel Ha 3K B3BEIIMBAHMIIA.
OnHaxo, okasbiBaercs, u pesyabrar “105 3a 3K” — we namrywummii.

6. 28 3a 4. Bepudunmponats 28 MOHET 3a 4 B3BEIIMBAHUSI.
7. 30 3a 4. Bepudwurnupyiite 3a 4 B3BemuBanus 30 MOHeT.

8. 80 3a 5. Pemure Ty xe 3amaqay a1 b B3BemmuBanmii u 80 MOHET — TOUHee, pa30ueHust
ma rpynust (3, 4, 9, 10, 26, 28).

9. 96 3a 5. Pemute Ty xe 3ama4dy s 5 B3BemnBaHuii 1 96 MoHeT — ToUHee, pa3bueHmit
ma rpymmsr (1, 8, 14, 18, 25, 30) mmm (1, 12, 15, 20, 22, 26).

10. 114 3a 5. To xe ana 114 moner — rpynust (9, 12, 20, 22, 25, 26).

Ob6parure BHUMaHME, YTO MOCJEAHUE DPE3yJIbTAThl MO3BOJILAIOT, Hampumep, 3a 10
BaBemmBannii Bepudunmposars 114% = 12996 moner. Cpasuure 510 ¢ “OXugaeMbIM”
nonagasry 3magenmem 210 = 1024!

3ama4da 06 3Kcrepre

B 3amatax 06 sxcmepTe 0OBIYHO (DUTYPUPYIOT IBA TTEPCOHAKA — “IKCTIepT’ U “Cyans’.
Cynpe uzBecTHo obuiee 9ucso (GajbIIUBLIX MOHET, a TaAKXKEe TO, U4TO BCe (hasbUIuBble
BeCAT OJIMHAKOBO, BCE HACTOLAIIME TAaK¥Ke BECAT OAUHAKOBO, U (hajIbIIUBLIE JIerde Ha-
CTOANIMX. DKCIEPT K€ 3HaeT Bce (pasbIImBble MOHETHI. 33/1a49a dKCIepTa — yoeauTh
B CITPABE/JTABOCTH CBOETO 3HAHUS (JIOTMIECKH MBICIANIEr0 U MaTEMATHIECK 00pa30-
BAHHOTO) CY/BIO.
Urax...
11. Ha cysme B Kad4ecTBe BEIeCTBEHHOTO /I0KA3aTEIbCTBA ObLIO TIpeIbsaBieHo 2N mpo-

HYMEPOBAHHBIX MOHET. JKCIePT 00HAPYXKWJI, ITO MOHETHI ¢ 1-it mo N-10 — danpmn-
Bble, a ¢ (N + 1)-it mo 2N-10 — Hacrosimue. CyJ| e 3HAET TOIBKO, UTO BCE HACTOSIIUE

MOHETBI BECAT OJIMHAKOBO, BCe (DAJIHIIUBHIE TAKZXKE BECAT OAUHAKOBO, X YTO (DAJIHIIH-
Bble MOHETHI Jjlerde HACTOAMMNX. B pacrnopsizKeHnn SKCIEPTa — JAlledHble Bechl 0e3
TUDb.

DKCIepT X09eT AOKA3ATH CYILy, 9TO MOHETHI ¢ 1-if 1o N-10 — hasmpmumsbie, a ¢ (N+1)-
it mo 2N-10 — macroamme. Kak 9KCIEpTy CAeIaTh 9TO 3a TPU B3BENTMBAHUS Q) IS
N =7;b) pna N =97
12. YcraHoBUTE CBA3b MEXKy PENICHUEM ITYHKTa 0) 9TOH 331a91 U PEIEeHNeM 3aa91
o Bepudukarmu 10 MOHET 32 TPU B3BENINBAHUSI.

13. TokaxkuTe, YTO KaXKJIOMY aaropuTMy Bepudmrarmm K MOHET, B KOTOPOM BeJIH-
9UHA OJHOU M3 KydYeK MOHET pPaBHA 1, COOTBETCTBYeT pelleHue 3a7a49u 00 SKCIepTe
st K — 1 macrogmux u K — 1 ¢anbmuBeix MOHET.

IIpoBepka paBeHCTBaA AJisT MOHET TPeX THUIIOB

OueHb MHTEPECHBIM CIydaeM 06mieit 3a1am 0 BeprudUKAINY SIBISETCS TaKas 3a1a4a:
MOHETBI MOryT ObiTh Jn60 HacTosmmmu (ckaxkem, Becamumu 10 r), gubo serkumm
dampumseivu (9 r), 6o Taxkensivu danbmusbivu (11 1). [3gecs BaxkHO TOIBKO TO,
aro Beca 9, 10, 11 obpasyor apudmernaeckyio nporpeccumo.] Kak u panbme, nepesn
HAMH CTOUT 33a9a — J0Ka3aTh, UYTO BCE MOHETHI HA CAMOM [iejie BeCAT IIOPOBHY.
CoBepIeHHO 09eBHAHO, 9TO it [N MOHET 3Ty 33Jady MOXKHO pemuth 3a N — 1
B3BELIUBAaHUE, IIPOCTO CPABHUB OHY MOHETY CO BCEMU OCTaIbHbIMU. Ec/m Bce MOHETHI
BECAT OMHAKOBO, 3TO OymeT 3adUKCHPOBAHO B Pe3y/bTaTe TAKuX B3BemmuBanwnii. Ho
3TOT pe3ysIbTaT abCOTIOTHO TPUBUAJIEH.
Mer ke HaUHEM Cpa3y ¢ HeTPUBUAJILHOIO Pe3yJIbTaTa.
14. 6 3a 4. IIporecTupyiite 6 MomeT 3a 4 B3BEIIUBAHUS.
15. 5 3a 3. IIporectupyiite 5 MoHeT 3a 3 B3BEIINBAHUI.

16. 3n+2 3a 2n+ 1. [Iporecrupyiire 3n + 2 mouerst 3a 2n + 1 B3emusanue (n > 0).

Beenem obosnadenne fa(n) — KOJIAIECTBO MOHET, KOTOPOE YJAETCH OTTECTHPOBATH

anropurMoM A 3a n B3BemuBanuit. Kpome Toro, o6osmauum f(n) = maz fa(n) —
A

MaKCHMAaJIbHOE 3HAYEHWE TUC/Id TECTHPYEMBIX MOHET MO BCeM ajropmrMmam. Hmke
MBI OyZIeM JOKa3bIBATh HWKHWE ONEHKH M f(n), KOTOpbIe Ha CaMOM Jese OyayT
CBOIUTHCS TIPOCTO K MPEbSIBIEHUIO AJIFOPUTMA, TAIOIIEro Hy)KHOoe 3HadeHue fa(n)
J1U1s1 GECKOHEYHO MHOI'MX 3HAYEHUId M.

17. 4+2 3a 3. llporecTupyiiTe Tpymnmy u3 4 MOHET U elle TMapy MOHET 3a 3 B3BEIIH-
BaHUs.

18. 7 3a 4. Ilporectupyiite 7 moner 3a 4 B3BELIUBAHUA.

19. 14 3a 11. IIpoTecTupyiite 14 moHeT 3a 11 B3BeNmMBaHMIA.
20. /Tokaxkure HEpaBeHCTBO f(4n) > Tn.

21. /TokazaTth mHepaBeHCTBO f(8n + 1) > 15n

22. Jokazars Hepasencrsa f(16n + 2) > 31ln, f(32n + 3) > 63n, a Takxke oGmuit
CIIy4ail — HepaBEHCTBO

f (2’% (k- 2)) > (2’““ - 1) n (2)

23. Kak BBI Jymaere, MOXKHO JIM IIPOTECTHPOBATH 33 K B3BemmBauwmit 6ostee dem 2K
MomeT?



