BOMPOC 1: 3CCE 25 3 25 6annos

1. Ha kaprunke HAPHCOBAHO 1 KPYKOHYKOB, HEKOTOPLIC KPY#OUKH coejunenst orpeskamun. Tpebyercs
PACCTABHTL B KPYZKOUKaX tmncia or 1 10 n (6e3 nosropenuii) Tak, 4To0bl BBIIOJIHSIOCH CBOHCTBO: €cii
KPYZKOUKH COC/IHCHBI OTPE3KAMM, TO CTOSIE B HIX YHCIA JO/DKHBI OBITH B3AHMHO IPOCTEI (TO eCThb He
HMeTh OONIX HATYPAJIBHBIX Je/niTe e, O HbIX ot 1). MOXKHO 11 9T0 ¢JIe1aTh B KazKIOM 13 C/1e/IyIONTHX
('.'l}"lil(?ﬂ? E('.'IH MOZKHO OIHIINTE PACCTAHOBKY “HCE]I, eCJIH HeT O(Thﬂ(‘lllﬂ"(‘. NnoeMy HeJIb35.

Nawnein
orser:

B) n = 2022: 1o Kp; croar 2021 KpyxKOoUuKoB, H e1e OiiH B 1enTpe

a) OTBET: MOXHO.

Mpumep: (5 - 8 uenTpe)

6) OTBeT: Henbas.

OBbAcHeHHe:

3aMeTIAM, YTO Y HaC 5 YETHBIX YMCEN. HAUMT, HH OIHO 13 HUX HE MOXET CTOATE B BEPXHHX TPEX KDYKOUKaX (MHaYe OHO GYAET COBAMHEHO XoT
A Bl C OQHAM PYTHM YETHBIM YMCTIOM, 3HAUWT, oK GYYT HE B3aUMHO NPOCTH). CNEAoBATENLHO, OHIN BCE CTOAT B HIKHMX CEMIA KDYKOUKaX
Ho Torga Tam Takcke QOMKHE! CTOATE BCE WX AENUTENU U YKCNa, MMEoLUe ¢ 3TUMK oBLUMA AenuTens. 3T uncna: 2, 4, 6, 8, 10, 3,5, 9. Toec
Te X0TA Gl B, 4TO NPOTUBOPEUMT PHCYHKY.

B) OTBET: HEMban.

OfieAcHEHWE:

BameTim, 4To y Hac 1011 Y&THLIX 1 1011 Heu&THLIX uMcen. Ecnu YETHOS YACNO CTONT B UEHTPE, To 0HO ByAeT coeaMHEHO XOTA Bkl ¢ Heckonb

MMM YETHBIMY YHCTIAMH => OHM GYIYT He B3aUMHO NPOCTBI. JTOT CyYai He NOAXOAMT. 3HAYUT, B UEHTPE CTOMT HeuéTHoe uncno. Tora B kpy
re octanock 1011 4&THeiX Yucen v 1010 HeYETHBIX. 3HAYHT, Kakue ABa YETHLIX Yucna ByayT CTOATL pAAOM => He GyayT BaaUMHO NPOCTEI.

BoONPOC 2:

3CCE 13 30 Gannos

2. Hasosem xacxadoam, noposicdenina vucaom v, 1abop n3 12 Hatypaabunx wmees: r, 2r, ..., 12r.

a) Moxer jm Kakas-to napa uncen (a,b) cogepmarbes B mecrn pasimanbix Kackagax? Ecom jga —
TPHBE/IHTE TPHMED TAKHX YHCE], e HET — ODLACHHTE, MOUeMY He MOMKET.

6) Bepiio Jim, 4T0 MHOKECTBO HATYPAJILHBIX HHCE MOAKHO PACKPACHTD B 12 IBETOB TAK, 4TO B KAXKIOM
KACKAJIE Bee s7eMentTnl GyayT pasnoro msera?

Dawkeit  a) Oreer: ga

oTeeT:

Mpumep:

a=60

b=120

1) r.=60: 60, 120, 180, 240; 300...

2) r=30: 30, 60, 90, 120, 150, 180...

3) r=20: 20, 40, 60, 80, 100, 120, 140, 160, 180...
4)r=15:15, 30, 45, 60, 75, 90, 105, 120...

5)r=12: 12, 24, 36, 48, 60, 72, 84, 96, 108, 120...

6) r=10:10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120.

6) OTeet: ga

OBbAcHenve:;

3aMeTim, 4TO eCri Yvecna GyayT BIaMMHO NPOCTLI, TO MX HENb3A BYET BKMKMTL B OOMH kackar (fae r>1), TK. ¥ HiX fomeH BeiTs obWmi ae
nutens r>1. Toraa 3ameTim, 4TO 4MCNa N W N+P B3AMMHG NPOCTEI, BCMK P - NpacToe. ([oxasatensCTeo: NYCTs 370 HE Tak, TOrAa N W N+P UMeKD
T ofiwwmir nenuTens d>1, Toraa p kpaTHo d. JxaunT, p - ke npocToe. MpoTueopesne). Teneps pascBbbém aTh wuena Ka 12 rpynn, kax/as ceosr
0 uBera:

1)1, 1413, 1+13°2, 1+13k

2)2,2+13, 2413°2, 2+13k

3)3,3+13, .., 3+13k

12)12, 12+13,..., 12+13k

[okanem, 4TO y HaC He NOMYYUTCA KACKaM U3 YMCEN, 13 KOTOPLIX XOTA Bkl /183 OJIHOTO LBETa,

Ho 3aMeTim, 4TO Yuena ua OaHOR IPYNNkI MOTYT MHOMAA UMETb OBLLIMA aenuTent (HanpuMep: 12 v 12+1372=38). MpeacTasum Takol cryyai:
1) n, n#13d (n kpatHo d. 3xauuT, d<= n <= 12). 3nauut HOA( n, n+13d ) = d. Mpu AeneHm Ha d nony4dm n/d+13 - 3To YKCNO K3 NpeasayLWER
TpyNNGI.

2) n, n+13m (m kpaTHo n. 3Haumt, n <= 12 <= m). Ecnm 970 TaK, To HanGonswwit aenuTens n. Toraa aTo wucno paswo: n(1+13*min). Yucno &
ckobkax >=14. Torma NycTb 31O T, @ N - HOMeP B kackage. Toraa NPeaLIaYLME WA CNEAYIOLME YMCNA B Kackane kpaTHul 1+13m/n, a ato wken
0 M3 Nepsoit rpynnel, 2(1+13m/n) - YUeNo U3 BTOPORA MPYNNLI U T.A.

CrefoBaTenbHo, Henkas cobpaT Kackag, B KOTOpoM XoTA Gkl 48a uvena GynyT U3 oHoM rpynnk!.

Yra.

(MoAcHEHME: NOYEMY YWCNA B PAIHBIX TPYNNAX He MOMYT CoBNagaTL?

Motomy, 4o Torna ni+13k=n2+13m

Torpa ocrarok npw genedin ka 13 y n1 v n2 cognanawt, Ho 0 < n1 1 n2<= 12. 3Ha4uT, paaniuHeiX N1 1M N2 HE CYLUBCTBYET. 3HaunT, 3T Yicn
a 13 ofiHoi rpynne Y4.1.a.)



BONPOC 3:

3CCE 20 U3 20 6annos

3. B rpeyronsunke ABC touka D — cepeymna croponnt AB, E — cepeauna eroponst AC, F— cepejmna
Buccekrpucst AL, npuuem DF = 1, EF = 2. Ha naockoctn nsobpasens toukn D, E, F rak, uto npavas
DF ropusoHTabHa, A OCTATLHBIC HIeMEeHTL YepTeska creprhl. Modno 1 BOCCTAHOBHTE MOJIOAKEHHE XOTS
6Bl OJIHOI 113 BePIIHE TPEYToJIbHIKA, ¢TI H3BECTHO, YTO BepiinHa A Haxoaniack ceepXy ot npsamoit DF?

Dawuewt  OTBET: HeT.

oTBeT:

O6vackerue: TpeyronsHuk ADF nopoGeH TpeyronbHky ABL (no nepeoMy NpyuaHary)
TpeyronsHk AEF nonober TpeyronsHitky ACL (no nepeomy npuakaxy)
CneposatensHo, DF || BL; EF || LC => D, E, F - Ha oaHo/ nuHum.

3aMeTHM, 4TO 3HaR PaCcTIONOKEHUE XOTS Gbl OIHO BEPLUMHBI TPEYTOMbHMKA, Mbl MOXEM HaATIA PACTIONOKEHNS OCTABILUMXCS. (NYCTb 3HaeM pa

cnonoxenue Touken A. Torpa nposoaum AB Tak, uto AD = BD. Hawnw sepwwHy B. [lanee nposogum AC Tak, uto AE=CE. Hawnu seplmny
C. AHanoru4Ho HaiAEM OCTABLLMECH BEPILUMHSI, ECTIA 3HAGM W3HA4ANBHO APYIyio).

Ecnu Mel NocTporm npouasonsHyto npamyio DG vepea (.) D. Qanee Hapucyem nepnexaukynap FH k npamoi DG. Hapucyem okpyxHOCTL C e

HTpO B Touke F 1 paguycom FH. Mpoeeném kacatensHyto K k okpyxuocty ot (.) E. NMepeceuetne EKw DG - ato () A.

Tax kak DG - npouasonbHas npamas, To (.) A - HeOOHO3HaYHaR.

BOMPOC 4: 3CCE |25 w325 6annce
4. Topox umeer hopMy KJIeTHATOTO NPAMOYTOJbHHKA 5 X 10 KICTOK: JMHHE — YJIMILI, KJICTKH — JKH-
Jible KBapTagsl. Paccrosiine Mexjy nepekpecTKaMu isMepsercs Kak JUIMHA CAMOTO KOPOTKOTO IYTH 110
VAHIAM TOPOJIA, HPOXOJSINEro 0T OJHOrO Hepekpectka o apyroro. Hanpumep, s nepexpecrkos A, B
u C na kaprmnke AB = 5, AC = 10, BC = 9. MoXH0 71 OTMETHTL B 3TOM ropojie k NepeKpecTKoB
TaK, UTo0BI BCe PACCTOAHHS MEAKJLY ITHMA [EPEKPECTKAMN OKA3AIHCh pasaniabivg ancaavn? Ecm ga —
VKaJKHTE 3TN nepekpecTkn (Hanpumep, nepexpectok C' naxoanrest na nepecedennn 11-it seprukainnoit n
G-if POPH3ONTAIBLHON VINIEL), e/ HeT — OfLACHUTE, MOUCMY HEJILIS.

Permirre sanauy ansa
a) k=5 6) k= 6; B) k=T.
6
C
5
1
3 A
2
1 B
2 4 5 10 11
JanHsin a) OTBeT: MOXHO.
oTeeT.
Mpumep:
a - Ha nep: 2-01 Bep O 1 2-0it oA
b - Ha nepeceyeHnn 2-oi oM ¥ 3-0it 10
C - Ha nep: 2-oit ot U 5-0it rop o
d - Ha nepeceueHny 6-oin 01 1 6-0i HOW
= € - Ha nept 11-oi Bep’ oW 1 5-0if rOPU3OHTaNBHOM
4T0 Hanb p HUe MeXay ABYMS Toukamu - 15. C: 1,2,3,4,5,.., 14, 15.
6) Oteer: pa
Mpumep:
a - Ha nep 1-0it W wn 1-on ]
b - Ha nep: 1-oit Bep of 1 2-0i {0l
- Ha nep 1-0if 10/ v 4-0 oW
d - Ha nepece4eHnn 5-oi oM 1 4-0it IbHOR
@ - Ha nepece4exnn 11-oi Bep! oit 1 6-0it HOM
f - Ha nepeceyeHumn 11-oit v 1-oM

8) Ecnu y Hac cemb Touek, TO BO3MOXHBIX paccTosHnin 6*7/2=21>15. 3rauuT, no npurumny [lupyxne xotsa Gbl 0AHO 3HaueHme nosTouTes. C
NefoBaTNbHO, HEBO3MOXHO.

OTBeT: HEBOIMOXHO.



