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OTBET:

E‘ u3 25 6annoe

1. Ha kapTHHKC HAPHCOBAHO N KPYAKOUYKOB, HCKOTOPHIC KPYKOUYKH COCTHHCHR oTpe3kasu. Tpebyercs

PACCTABATE B KPY>Koukax quciaa or 1 o n (Ge3 nosropennit) rak, 41006l BRIOIHAIOCHE CBORCTRO: ecan
KPYHKOYKH ('l'li:,‘l'lljll'lllxl OTPE3IKAMH, TO CTOANHE B HEUX YHCTA JOJIAKHBI Ghil‘b B3AUMHO IPOCThI (ll) ecTh He
HMETH l)ﬁmllk Ha L‘_\'}Jil..lbi]blx AeIH l‘(!.-lL';L OT/IHYHBIX OT 1) ,\IUH{HU JIH 3TO CASJIATD B KaA J10M 13 e/ (VIOHLHX

coayuaes? Ecan MOMEO — OIHIIHTE PACCTAHOBKY WHCENL, €C/H HET — OOLACHUTE, [HOUeMy HeIb3s.

B) 1= 2022: 1o Kpyry croar 2021 KpyKouKoB, H Clic OLHH B LeHTPe

a) fa, mowet. MNpumep: B uenTpe yncno 1, uncna 2, 3. 4, 5, 6, 7 N0 Kpyry MMEHHO B TakoM nopagke. 3ameTum, yto HOA(n, n+ 1) = H
Of(n +1-n,n)=HOL(1. n) = 1-uncnan, n+ 1 83aMMHO NpocTeie Npu 2 <= n <= 6. HOA(2, 7) = 1, HOA(1, n) = 1. 34auuT 3T0T NpumM
ep nogxognT

6) Her, e moxet. Yucno 6 umeeT obwue genuteni, Gonbluve 1, co cnegylowmmm Yicnamn B witepsane [1, 10]:2,3,4,8,9, 10 u 6 -
BCET0 7 uMcen. 3amMeTiM YTo y Hac AByAONeHbIA rpad). Jlokaxem, 4o umcno 6 w uncna 2, 3, 4, 8, 9, 10 gomkHel GbiTe B 0gHOR fone 3
Toro rpacpa. MyCcTe 370 He Tak, TORA YMCNO CYIECTBYET UMCAD N, PACTIONOKEHHOE B APYTOR fone, Hewenw uncno 6. B 3Tom cnyuae, K
aK BUIHO W3 PUCYHKA, N W 6 COEAMHEHBI W 3HAUHT BIAUMHO NPOCTBIE, YTO HEBEPHO (N BXOAWT B CNMCOK UNCEN, € KOTOPLIMU YKCNO 6 MM
eeT oBue genuten, Gonbwiwe 1). MpoTMBOPEUne. 3HAUMT, TAK KaK B BepXHed fone BCero 3 BeplulHel, ay Hac yncen 2, 3, 4,6, 8, 9,
10: ceMb, 3TV uncna ByayT B HUKHeR none. Torga B BepxHel: uucna 1, 5, 7. Ho uucna 5 u 10, COSAMHEHHSIE OTPE3KOM, He B3aUMHO N
pocTeie => NPOTUBOPEUME, M TAKOS HEBOIMOXHO, UTO W TpeBoBanoCE AOKa3aTs.

E) HeT, He MoXeT. PAcCMOTPHM 2 CNyJan: To, UTO B LIEHTPE HAXOJMTCA UETHOE UNCTIO MW UTO B LEHTPE HaXOMTCA HEUETHOR UMCNO.
B nepeomM ciyyae y Hac GyeT 1011 HeueTHsIX 1 1010 YSTHBIX UNCEN PACNONDKEHHBIX HA OKPYRHOCTH. LIEHTPaNkHOE YETHOE YKCIO ©
02AMHEHO C AYTM YETHEIM YACTIOM HA OKDYKHOCTU (Takux 1010). 3HAUUT, OHW COSAMHEHLI OTPE3KOM M MMEIOT oBULMA AenuTens 2, 6
ONLLMA eMHALEI, NPOTUBOPEYME. 3HAUNT, B LEHTPE HAXOAWTCA HEUETHOE UMCNO. TORAA Ha OKPYKHOCTH HAX0AMTCA 1011 YeTHEIX M 10
10 HEYETHBIX YNCEn. JIOKaKEM, UTO Ha OKPYXHOCTH GyaeT Xx0TA Gkl 2 NoAPAA MAYLIMX YeTHBIX YMCNA. MPEANOAOKUM, YTO 3TO HE TaK, U
MoB0oe USTHBIE UWCNID OKPYKAET POBHO 2 HeueTHbIX. M306panM ABYAOMLHLIA Fpac, B KOTOPOM B Nepeoi Jone GyyT UeTHkie, a BO BT
PO - HRUETHRIE UMCNa. OTpeskamu Gyaem COSIUHATE UNCNA, CTOALLWE PALOM, SCNM OHW PA3HOR YeTHOCTH. CTeneHs KAXAoi BEpLLK
Hbl U3 NEPBOR J0NK BYAET 2, T.K. KAK/I0E YETHLIE YNCNO OKPYKAET POBHO 2 HEUETHBIX . CTEMeHs K0 BEPLUIWHLI U3 BTOPOIA 40NW He
Gonee By (y KaKAOTO YMCNA HA OKPYHHOCTH He Gonee AByX cocefiel Ha OKPYWHOCTH). KonuuecTBo pefiep, € ofHOA CTOPOHBI, POBHO
1011 * 2 = 2022, c gpyroi, He Gonbiue 1010 * 2 = 2020. MpoTuBopeure. 3Ha4YMT UCKOMARA PACCTOHOBKA HEBO3MOXKHA.

3CCE ‘L u3 30 6annoe

2. E AZ0BCM ?iﬂ('ﬁﬂ(}(}‘l nopo: ll!(}( HHBLM YUCAOM T, Ilrlﬁ()l‘ i 12 Hal
a) Mozer Jn Kakasi-ro napa wuced (a,D) COUEpPRKATBCN B IIECTH PASIHUHBIX MLKMdA’ Ecm ga —
I'IPUB(‘:[UT‘(‘ Tlplf\!(‘p TAKHX HHCCT, €CJTH HeT f]F)'I)‘F"."HTf“ l'[()"lf‘\T_V HC MOMXCT.
©) Bepuo H, 4T0 MHOMKECTBO HATYPAILHLIX 4HCE] MOKHED PACKPACHTL B 12 UBETOB TaK, 4T0 B Kam 10M
KACKAIE Bee 9JeMenTnl OyayT pasioro usera!

JanHeli oteeT:  a) [a, MoxeT: a =120 u b = 240:

M=120:a=r,b=2"n11
12-60:a=2"r2,b=4"r2
P=40a=3"r3,b=6"r3
4=30:a=4"r4,b=8"r4
r5=24a=5%r5,b=10"r5
b=200a=6"r6,b=12*r6

G) HeT, Henb3A. MpegnonNoXvM, UTO MOXHO. PACCMOTPUM Kackag 1,2.3,4..12.

3CCE I qu 20 6annoe

3. B rpevramsunxe ABC tonka D — cepeqmma croponst AB, E' — cepemuna croponnt AC, F — cepemma
6uccekrpucsr AL, mpuden DF = 1, EF = 2. Ha miockoeti mzobpazxens Touxkn £, F, F tax, 4o npsyvas
DP TOPH3OHTAJILHA, A OCT bl HCPTCAKA CTCPTHI. I\l(?}KII() JTH BOCC
C\m (),lfl()ll H3 BepL H TPeYIOJbHIKA, €CJIH H3BCCTHO, H4T0 BCPLIMHA .4 HaXOAWIach CBCPXY O 1|EJ}L\‘1UH DF‘?

TAHOBHTE MOOMKCHAC XOTH

N aHHEIR B tpeyronsHuke ADL: DF - cpegHan nukuA, T.k. AD = BD, AF = LF. => DF napannenssa BL, BL=2"DF =2
oTEeT:

B TpeyronbHuke ALG: EF - cpegHas nukna, T.x. AE = EC, AF = LF. =» FE napannensha LC, LC=2"FE =4

T.x npameie BL u LC cosnapator, DF napannensHo EF, u T.x. oHn npoxogaT yepes o6yt Touky F, Touku D, E, F nexar Ha ogHoi np
AMOi

3nan DF, npognum ero 3a Touky F, ABask/isl 0TMETUB Ha NPOAOXEHMM OTPe3kK, paeHble DF. Monyunm Tpu otpeska, paeHbie DF: DF,
FO, OE, FE = 2 * DF. Hafiga ofHy 13 BEPLUMH, Mbl CMOXEM HAMTW BCE OCTANbHLIE, BOCCTAHOBME WX M3 CBEAEHWA O CPEAHER NMHAK 1
PaBEHCTBE Y1108, pasfeneHHelx GHCCeKTPUCOR.



BOMPOC 4: 3CCE [16  |u325 Gannos

HHEIA &) [la, E03MOMHO. MepekpecTru:
4, Topox umeer (GopMy KIETUATOrO UPAMOYIOALHHKA 5 X 10 KIeTOK: IMHHH — y/HLBL, KIeTKH — M- A ) A L

JIble KBAPTAJLL PaccTosHime Mexcly HepeKkpecTKaMH H3MepHeTcsl KAk JUTHHA CAMOIo KOPOTKOIO IYTH 1O ames. s s L S e L L S e
VIHLAM TOPOJA, HPOXOJIHIEro 0T OJHOIO HepekpecTKa Jo apyroro. Hampusep, st nepexpecrkos A, 3 pe B I
i C ma xapruake AB = 5, AC = 10, BC = 9. MoxkHO JM OTMETHTL B 3TOM [opoJe Ak NepeKpecTKOB T N e M B B e A QU
TaK, YTOOEI BCe PACCTOSIHES MEHCIY ITHMH IIePeKPeCTKAMH OKA3aIHCh PASIHIHBIME "metamu’ Eem ma — pe 3 PY
VEAJKHTe 3TH NePeKPecTKH (Hampuyep, nepekpecTox ¢ HaxoapTes Ha mepecetenun 11-fi pepTHkatbiol n C Ha nepeceueniti 6-0/1 FOPUIOHTANLHOM 1 B-0if BEPTUKANLHO!
G-1f TOPH3OHTATBHON YIHIIN), €CTH HeT — OGLACHATE, TOTeMY HeTb3s.
AR i = 2 “ b
Pem;me. SaAuLY e D Ha nepeceusHnd 4-0M TOPUZOHTANEHON U 1-00 BEPTUKANEHON
a) k=25; 6) k=6; B k=T
6 ro E Ha nepeceyedui 4-0l ropu3oHTaNLHOA 1 10-0H BEPTUKANLHOR
5
AB=1,AC=5AD=2 AE=11
1 2
3 A _a BC=4,BD=3BE=10
2 CD-7,CE=6
1 7
P 9 10 11 DE-o

B) HeT, HenbaA. MNpegnono#WmM, UuTo MOXHO. TOTga CyMMapHO NoNapHelX pAcCcToAHWA G + 5 +4 + 3 + 2 + 1 = 21. T.K. BCE 3TW PACCTOAH
WA N0 YCNOBWH PA3NUUYHEIE, MUHMMANEHO BO3MOMHOE SHAYEHWE MAKCUMANEHOMD PACcCTOAHWA MeEX DY NepeKpecTkamK - 3to 21, T.k. ec
W YyNOpAJOYUTE 3TW PACCTOAHWA B NOpAOKE BO3pACTaHWA: al, a2, a3, ..., a21: a21>a20>...» al»=1; a21»=a20 + 1»=aff + 2 >=.. »=
ar+20:=1+20=21; 221 »= 21. Ho Takoe paccTOAHWE HEOCTMHMMO, T.K. MaHX3TEHCKOE PACCTOAHWE MEXIY TOUKaMKW eCTh CYMMa
Mogynei pazHOCTHM FOPMI0HTANEHEIX W BEPTHKANEHEIX KOOPAMHAT TOYEK, & 30ECk Ero MaKCUMAaNkHOE 3HaueHWe paeHo abs(6 - 1) + ab

s(1-11) =15 < 21, NpoTMBOpEuNE. => TAKDE HEBOIMOKHO

G) CymMMapHO NONAaPHLIX PACCTOAHWA uemM 5 + 4 + 3 + 2 + 1 = 15. T.K. BCe 3TV PACCTOAHMWA MO YCAODEMIO PAZNWUHEIE, MUHUMANEHO BO3
MOMHOE 3HAUEHWE MAKCUMANEHOMD PACCTOAHMA MEXY NepekpecTHaMi - 3To 15, T.K. ecnK yNOpAGOYWTE 3TH PACCTOAHWA B NOpAOKE
BO3pacTaHuA: al, a2, a3, ..., al15: albxald»..» aley=1;al5:=ald + 1>=al3+ 2= ... »=al + 20 =1+ 14 = 15, 215 »= 15. Manxat
EHCKOE PACCTOAHWE MEXIY TOUKAMMW 8CTk CYMMa MOAYIER PA3HOCTH TOPW30HTANEHEIX M BEPTUKANEHLIX KOOPOMHAT TOUEK, A 3feck ero
MAKCMMANEHOE 3HaueHne paexo abs(6 - 1) + abs(1 - 11) = 15. 3nauuT, a15=15, af4=14, .ai=1 ... al = 1, T.e. BCEe PACCTOAHWA NpUC
YTCBYHT POBHO NO 0OHOMY pasy. T.K. eCTb pacCTOAHWE 15, 0BA NepekpecTka HAXO4ATCA B YINax CeTKW. PACCMOTPMM BCE TOUKWA, MEXIY
KOTOPLIMMW paccTofHue 14. Pa3HOCTE KOOPAWMHAT: 4 NO ropm3oHTamM M 10 no eepTHkany , nuGo 5 No ropuzoHTank U 9 No BEpTHKaNM.
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