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1 .  Pa3pexTe pIypKy, H3O6pa~HHyIO Ha pHCyHKe, Ha 4 paBHIe aCTH. Pa3pe3I 

MOIVT IIDOXOJIMTE He IIO JIHHHIM CeTKM. (20 6a11OB) 

Peuee: 
t 

l 

2. Jla paBHoepeHI IIpIMOyTOJIHI TpeTOJIHHK ABC C IIpIMIM JTJIOM IIDH BeDIIIHHe A. 

IlyCT M L TO'KM IIepeCeeHHI MeIHaH M 6HCCeKTDHC COOTBeTCTBeHHO TDeVTOJIHHKa ABC. 

H3BeCTHO, To ML = 1. Haire JUIIHy OTpe3Ka BC. (20 6a11OB) 

Perrene: IHyT H OCHOBaHe BICOTI, IIpOBeI~HHO H3 BpIIIMH5I A K THIIOTeHy3e BC. 

Torp1a AH Me1aa BH = CH = AH. Io TeopeMe IIdaropa AH? + BH? = 2BH? = AB. 

Tor1a AB: BH = V2.  I1o TeopeMe o 6ttcceKTPMCe AL: LH = AB: BH = -/2, 3Ha"CJMT LH = :  M  

AH = AL + LH = A L ( 1 + = ) A L =  A H · l =  A H · ( 2 -  V2). Ilo csoicry To 

2 

IIepeCeeHH MeIHaH AM = - A H .  CeIOBaTeJIHO, 
3 

1 = M L = A M  -  AL = 5 A -  A H - ( 2 - Vz )  =  A (V2-) A . 3 N? - s  3  3  3  
BC = 2 A H  =  = =  3(3/2+4) .  

3/2-4 

Orser: BC = 3(32 + 4). 

3. B Ka&IO KIeTKe KBa/IpaTa 8 X 8 3amMCaII IC1O 0. KOJ11 B5I6pa1 8 KJIeTOK TOTO KBaIpaTa M 

3aMeHHII HVJIH B THX KIeTKax Ha Ha 1 , 2 , 3 ,4 ,  5, 6 , 7  8, IpHH~M KaKIOe HMCJ10 651IO 

HCIIOJI3OBaHO IIO OJIHOMy pa3y. Ilocne Toro cyMMa HceI B KaI0 cTpoKe 0Tan1ac H~THO, 

H CyMMa HHCeJI B KaKIOM CTOJI6IIe OCTaJIaC5 H~THO. CKOJIKHMH CIIOCOaMH KOJ1H MOT TaKHM 

06pa30M 3aMeHT HCJ1a B Ta61MLe? (20 6a1OB) 

Peree: BI6epeM KIeTKy C He~THIM HHCJIOM. CyMMa B CTDOKe M CTOJI6II&, COJICpKaIIIMX TO 

He~THOe HHCIO, JI0JKHa 6IT H~THO, 3HaHT B KaKO-TO KJIeTKe THX CTDOKH M CTO161Ia €CT 



He~THOe He1O. Ha3OB~M BI6paHHVIO KIeTKy B CTDOKe Q, a KIeTKy B CTO16LIe b .  CyMM5I B 

CTOJIIIe C KIeTKO Q M B CTDOKe C KIeTKOi b OIKHEI 6ITE H~THIMH, 3HaHHT Ha HX 

IIepDeCeeHH CTOHT OCTaBIIIeCCI He'H~THO HMCIO. B HTOTe HeH~THIe HHCJI CTOIT B BDIIIHHaX 

IIpHMOVTOJIBHHKa. 'Hen1IO CIIOCO6OB BI6paT IIDHMOVTOJIBHHK DaBHO HHCJIy CI1OCO6OB BI6paT 

8.7  8 .7  

JIB CTDOKH H JIBa CTOJIOLIa, COJICDKaIIIIX CTODOHI TOTO IIDIMOVTOJIBHHKa, TO eCT · =  
2  2  

28 cnoco60B, a Cn0CO6OB paCeTaBIT He~THIe HCIa B eTO BCDIIIHHaXx 4! = 24. H~THIe 

HCJIa MOKHO IIOCTaBHT B JIO6Ie H3 OCTaBIIIHXC 60 KIeTOK 6 0 . 5 9 . 5 8 .  57 CI1OCO6aMH. 

Hroro no1yHaeM 2 4 ·  2 8 ? · 6 0 · 5 9 · 5 8  · 5 7  coco6oB. 

Orser: 2 4 · 2 8 · 6 0 · 5 9 · 5 8 . 5 7 .  

4. Fapp IloTTep BCTpeTHJI Ha OKHOM nIOJIOCe CTaJ10 M3 2026 IMHTBHHOB. OH 3HaeT eTIpe 

3aKJIHHaHH. IHoCJIe IIepBOTO 3KJIHHaHHI KOJIHHeCTBO IIHHTBHHOB B cTaIe BO3pacTaeT Ha 373, 

nOCIe BTOprO BO3pacTaeT Ha 776, nocIe TpeTeTO yMeHIIaeTC Ha 557, a nOcIe 

HeTB~pTOTO VMHIIIaeTC Ha 712 .  He31 MCIIOJI3OBaT 3aKIHHaHHe, IIOCIe KOTODOTO HHCIO 

IIHHTBHHOB CTaHeT OTDHIITeJIHIM. a KaKOe HaHMeHIIIee HHCIO 3aKIHaHH Tapp Ilorrep 

MOKeT IIOJIVHHT CTa,210 M3 2025 nHHTBHHOB? Fapp MOKeT HCIIOJIB3OBaT JIOOO KOIHHeCTBO 

3aKJIHHaH B JIO6OM I1Op2IKe. (20 6a10B) 

Peuee: aMeTMM, To 776 = 2 5 · 3 1  +  1, 373 = 1 2 · 3 1  +  1, --557 = - 1 8 . 3 1  +  1  

-712 = 2 3 . 3 1  +  1 . T 0  03HaaeT, TO IIOCJIe JIO6OTO 3KIHHaHHI OCTaTOK OT JI€I€HHI Ha 

31 MCJIa IIMHTBHHOB VBOJIHHHBaeTCH Ha 1. HTo6I H3 OCTaTKa HHCJIa IIOJIVHHT OCTaTOK 

IpeJIIJIVIIIeTO HHCIa, HeO6XOJIIMO TOT OCTaTOK VBeJIHHHT XOTH 65I Ha 30, 3HaHHT MeHIIIe 30 

3aKJIHHaHM He XBaTHT. 

HOCTpOHM IIDHMeD Ha 30 3aKIHHaH: IIDHMeHHM IIepBOe 3aKIHHaHe 7 pa3, BTOpoe 8 pa3, 

TpeTe 12 pa3, eTB~pTOe 3 pa3a. JIecTBHTeJIHO, 

7 · 373 + 8 ·  7 7 6 -  12 · 557 -- 3 ·  712 = -1.  

OrBeT: 30 

3aMeane: /lo paCCMOTpeHI HHCJIa 331 MOHO 6IIO JI0TaJIaTCI, DaCCMOTpeB IIOIapHIe 

pa3HOCTH MeKJIy HHCJ1aMH 373 ,776,  --557, --712 .  Bce TaKHe pa3HOCTH HaIIeJIO IIeJTC Ha 31,  

TO M BIeH~T COBIIJICHHe OCTaTKOB TMX HHCeJI IIDH JIeICHH Ha 31 .  



5. [[eTeJI HaTVDaIHOTO HHC1a Ha3IBaeTCH CO6Cm6et.M, eCJIH OH OTJIHHeH OT eJIMHHIII H 

caMoro c1a. HaITe BCe BO3MOKHIe 3HaHeHHI COCTaBHOTO HaTypaIHOro c1a n 2> 100, 

eCJIH H3BeCTHO, TO JO6o er0 CO6CTBeHHI JIeJIMTeJI d yIOBIeTBODIeT HepaBCHCTBaM 

Vn - T @ @  < d  <  V n + 1 0 0 .  (20 6an110B) 

Perenne: Ilycr n = p, rIe p IpocTOe Mc1O, 6o11Iee 10.  Tor/a eJIIHCTBeHHIi erO 

CO6CTBHHI IeJIHTe.JI D, OHeBJIHO, VJIOBJIeTBODIeT VCJIOBHIO. 

Een n ~roe, TO y Hero ecT IeITe1 d = 2Z ,  M  HepaBeHCTBO /n -- 100 < 2Z BEIIIOJIHHTC 

I n1pH n = 100 n = 102.  06a MCJIa He IIOIXOIIT, TaK KaK Mx IeIHTe1M 50 51 

COOTBeTCTBeHHO 6oIIe /n + 100.  aMT He~THOe. 

Eem n = pq , r I e q  > p  pa3HIe IpocTe c1a, T O q  - p  >  2 .  Torp1a 

q
2 

< pq + 100 < ( q - 2 ) +  100, 

3 ero ceIyeT Zq < 100, To ecT q < 50.  Taxe 3 HepaBeHcTBa q < pq + 100 ce1yeT 

q(q - p )  < 100.  BIIIIIIeM BCe He~THIe IIpOCTIe HHCJ1a JI0 50:  

3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47. 

Een q > 29, TO pa3HOCT q p He MOKeT 6IT 4 MI 6oIIe, a 3HaT no01yT c1a 4 1 .  

43 = 1763 ,29  ·  31 = 899. 

Ee q > 17, TO pa3HOCT q p He MOKeT 6IT 6 MI 6oIIe, a 3HaT no01yT CJ1a 1 9 .  

23 = 437, 19 · 17 = 323, 13 ·  17 = 221. 

E e nq = 13,  TO IOI0~T TOJ1KO HHen10 1 1 · 1 3  =  143. 

OCTaJIHIe 3HaeHHI He IIOIOJIVT, TaK KaK TOrIa pq < 100.  

Een n = abc, re a , b , C  CO6CTBeHHBIe JI&JIHTeJI (BO3MOKH, coBnaIao1Me) Mc1a n. Torp1a 

IIepeMHOKI HepaBeHCTBa C IIpaBIM KOpHeM JUI Ce1 ab, bc, ca, IO1y'HM n = a?bc? < 

(  
,----.3 4 4 

Vn F T @ 0 )'  .  loco/1Ky n > 100, To n + 100 > (abc)5 > 645 = 256,  0TKya n > 156.  

AHaJIOT HHO, IIeDCMHOKI HepaBeHCTBa C JI&BIM KOpHeM I HCeI a, b , C ,  IIOIVHHM 

([10@) abc = n. Bo3Be/1 06e acTI B KBa1par TpHBe1 nOI106Hie, I1OJ1yIHM 

n3 
- 301n2  + 30000n -- 1000000 = ( n - 1 2 5 ) ( (  -  176) + 8000) < 0. 

BIpaKeHHe B IIepBO CKO6Ke nOIOKTeJ1Hoe, a Bo BT0po paBHo ( -- 88) + 256 > 0. 

3Ha'MT HCDaBHCTBO He BIIIOJIHHeTCH M CeJI B TOM CIyHae HeT. 

Orser: n = p, r e p  >  11-npocroe, ca 143 ,221 ,323 ,437 ,  899,1763.  



KpHTep npoBepR 

anaa 1 

Bepri npHMep pa3pe3a1 pryp5I 20 
6a1J10B 

VKa3aHa popMa acre, Ha KOTOpHe HaIO De3aT (pHIyDy, OJIHaKO CaMoro 5 6an110B 

pa3pe3aHHH HeT 

Heep IpMep pa3pe3aHH pryppr 0 6an10B 

HoHOe peIIeHe 20 6an110B 

IHpaBJIHO IIOCHHTaHa JUIHHa KaTeTa BMeCTO THIIOTeHy3I BaJJ1I He 
CHHMaIOTCI 

ApHpMeTHHeCKaI OIIII6Ka IIDH HaXOKIHHH AL. B OCTaJIBHOM DCIIeHHe 8 6an110B 

BepHOe 

BepHO COCTaBIeHO yVDaBHeHHe JUI1 HaXOKI€HH MH 8 6an110B 

ApHpMeTHHeCKHe OIIIH6KM IIDH IIOJICH~Te THIIOTeHy3I CHHMaeTCI 
26a11a 

HoHOe peIIeHe 20 
6a1J10B 

Ilp BeDHOM IIOJICH~Te IIOIXOJIHIIIMX BapHaHTOB IIOJICHHTaHI JIHIIIHMe 17 
CIIOCOOBI DaCIIOJIOKCHHH HOH~THIX HHCeI B OIHOf CTpOHKe HI CTO16LIe 6a1J10B 

J[OKa3aHO, TO HOH~THIe HHCJIa DaCIIOJIOK&HI B BODIIIHHaX 10 

IIpIMOTOIBHHKa CO CTODOHaMH, IIapaJIIeJIHIMH CTOpOHaM KBaIpaTa. 6a1J10B 

IlOJIC~T KOJIMHeCTBa IIDIMOVTOJIHHKOB IIDOH3BI~H HeBCDHO, HO BeDHO 
IIOJICHHTaHO HHCJIO CI1OCO6OB paCCTaBHT OCTaBIIIMeCH ~THIe HHCIa 

CKa3aHO, HO He JIOKa3aHO, HTO HHCJIO IIDIMOVTOIBHHKOB paBHO 28° .  10 

OCTaJIHOe BCDHO 6a1J10B 

BepHO IOCHHTaHO KOJIHHeCTBO CIIOCO6OB paCCTaBHT He~THIe MC1a 5 6an110B 

BHVTDH IIDIMOVTOJIHHKa 
BepHO IOCHTaHO KOJIHHeCTBO CIIOCO6OB BIODaT IIDIMOVTOJIHHK 5 6an110B 

J[OKa3aHO, TO HeH~THIe HHCJIa DaCIOJIOK&HI B BODIIIHHaX 3 6an11a 

IIDHMOVTOJIHHKa CO CTODOHaMH, IIapaJIJIeJIBHIMH CTODOHaM KBaIpaTa 

VKa3HHIe IIDOJIBHKeHHH He CVMMHpyOTC! 

aaa 4 

BepHI aITOpTM M3 30 3aKIMHaHH 6e3 J10Ka3aTeJ1TBa 8 6an110B 
MHHHMaJIHOCTH 

Bepr arOpTM IIOIIyVHeHH1 2025 3a mo6oe Ko1HHecTBo on1epaM 3 6an11a 

JIOKa3aHO, TO IIpH IIpOCTOM p > 11 co n = p  BL1eTCI DeIIIeHMeM 3 6an11a 

IlOyeHI BCe OTBeTI BH1a 7 = pq, FIe p H Q  pa3IHHHIe IpOCTIe 3 6an11a 

CJ1a, 6e3 JI0Ka3aTeICTBa TOTO, HTO JIpVIHX TaKHX HHCeJI 6OJ1IIIe HeT 


