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1.

Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2022/2023 y4ebHBIH roj

Samanua aaa 10-11 kiaccos

(10 6asmoB) Ilaxmamnve xayboe Mocksw, Canxm-Ilemepbypea u Kaszanu dozosopunuce
nposecmu myprup. Kaotcdoili mocksuy coiepan posro ¢ 9 nemepopyscuyamu u ¢ n Ka3aHyamu.
Kaotcooti nemepbyporcey;, colepan posro ¢ 6 mockeuuamu u ¢ 2 xadanyamu. Kaorcdvl xazaney,

colepan posHo ¢ 8 mocksuuamu u ¢ 6 nemepbypocuyamu. demy pasro n?¢
OrsBer: 4.

Pemmenune. Ilycts komamga MOCKBBI cocTosiia W3 m ydacTHHUKOB, KoMmanja CaHKT-

[IerepOypra — U3 p y9acTHUKOB, KOMaHa Kazanun — n3 k y4acTHUKOB.

[To ycnoBuio, KarKJplii MOCKBHY, T.€e. KayKJIbIii U3 M YeJOBeK, ChIrpajl pOBHO 9 mapTuii ¢
nerepOypKIIAMI; & KazKJIblil meTepOyprKel] — KaK/Iblii U3 p 9eJIOBEK — ChIr'pajl pOBHO C 6
MocKBu4IaMmu. O4YeBUIHO, TAPTHUH, ChIT'PAHHbIE MOCKBHYAMHU C TIETEPOYPIKIIAME, — 9TO T€ JKe

MapTUH, 9TO CHIFPAJIU TETEPOYPKITBI ¢ MOCKBHYAMH, T.e. m -9 = p - 6.

Anamoruuno, m-n=k-8up-2 ==k 6. Umeem

9m = 6p, 3m = 2p, 3m =2 -3k, m = 2k, m = 2k,
nm =8k, < § nm =38k, < { nm =8k, &< nm=8k, & n-2k=28k,
2p = 6k; p = 3k; p = 3k; p = 3k; p = 3k.

Orciona, n = 4.

(10 6amnoB) B xaorcdoti kaemre xeadpama 50 X 50 sanucaiu wucao, pasnoe KoAuwecmsy
npamoyzosvnuros 1 X 16 (kax eepmukasvHoiT, Max U 20pUSOHMANLHYIT), 6 KOMOPHLT IMa
KAEMKG ABAAEMCA Kpatinel. B crorvKur Kaemraxr 3anucamivl “ucia, 60AvWUE UAU PABHDLE
37

Otset: 1600.

Pertenne. Bynem obo3Hauarh KieTku KBajpara napamu (i, j), tae @ = 1, ..., 50, j =

=1, ..., 50. Hymepamnuio naiaem ¢ HU2KHETO JIEBOT'O yTIJia KBaJIpaTa.

Kunerka (i, j) siBjisieTcst mpaBoii KpaitHeii Jisi FOPU30HTAIBLHOTO TIPAMOYTOJIbHUKA, ecn 16 <
< ¢ — HepasencTBo (1), u sieBoii Kpaitueit, ecrm i < 50— 15 = 35 — mepasenctso (2). Kierka
(i, j) aBisiercss BepxHeil KpaifHeil jjis BEPTHKAILHOTO MPsIMOYroJbHUKA, ecin 16 < j —
HepaBeHCTBO (3), 1 HUKHell Kpaitueii, eciin j < 50 — 15 = 35 — nepasencrso (4). Ilpu sTom
HAC MHTEpPECYeT KOJIMYECTBO KJIETOK KBaJIpaTa, JIjI KOTOPLIX BBIMOJHAIOTCA HE MEHee TpeX

Hepasencts u3 (1)—(4).

CHauasa HaiileM KOJIMYIeCTBO KJIETOK, JIsi KOTOPBIX BEPHBI BCE HEPABEHCTBA. DTO KJIETKH,
71t KoTophix 16 <@ < 35 m 16 < j < 35. Ux (35 — 15) x (54 — 15) = 20 x 20 = 400.



Terepb BBIUUCIUM KOJIMIECTBO KJIETOK, Jijisi KOTOPHIX He BepHO HepaBeHCTBO (1), HO BEpHBI
(2)-(4). Tee. i < 16 m 16 < j < 35. Takux kimerox 15 X (35 — 15) = 15 x 20 = 300. Jlerko
BUJIETD, UTO U3-38 CUMMETPUH (KBaJpara) KOJMIECTBO KJIETOK, JIJisi KOTOPBIX BEPHBI JIPyTHe

HabOPBI TPEX HEPABEHCTB, Oy/IyT TAKUMU Ke.

B cymme momygaem 400 + 3 - 300 = 1600.

(20 6amnoB) Ha daryavmeme stcyprasucmuru yrusepcumema Crasounozo Codpyotcecmea
umeemcsa 5 uyeaesulx mecm: 2 na dnesrom omadeseruu u 3 Ha seweprem. Ha nux nanpasiero
4 Kypuusl: mpu wepuux u beaas. Mecmo daa xancdotl Kypuuvl pe3EPEUPYEMCA cpasdy NOCAE
nodavy e 3aA6AEHUA, NPUIEM NOPAJOK N0JAYU KYPUUAMU 3GABAEHUT cMPo20 cayvaen. TIpu
HANUNUL CBODOOHBLT MECT, HA 000UL OMOENCHUAL KAAHCOAA KYPUUG C PABHOT BEPOAMHOCTNGIO
evioupaem awboe uz nux. Hatidume seposmuocmov mozo, wmo Ha dnesHoe omdeseHue no-

cmynum xoms 6vl 00HA YEPHAA KYPUUGQ.
OTtBer: 0,922.

Pentenne. Ha dakysibrere nmMeoTcs cyMMapHO D MeECT, Ha KOTOpbIe IOCTyHaloT 4 adu-
typuenTa. [lockoyibKy Bce abUTYypPUEHTHI TIOCTYHAT Ha (aKyJIbTeT, TO MUCXOJI OIPEIe/ITeTCS
BBIOOPOM T€X, KTO ITOCTYIUT Ha JIHEBHOE OT/IeJIEHUE. DTO MOT'YT OBITDH JIMOO JIBa A0UTYPUEHTA
(1 X MOYKHO BBIOpDATH IECTHIO CIOCOOAMHE), JIUOO OMH abUTYPHEHT (€ero MOXKHO BBIODATH
YeThIPbMs CIIocobaMm); TakuM obpa3oM, Bcero umeercsi 10 ucxomos. Haiijiem BepositHOCTH

9TUX MCXOI0B.

BadukcupyeM MOPsIOK, B KOTOPOM KypHIlbl mojaior 3assieHus. [lycts ato KKy K3Kjy.
CrenoBaresibHO, CHavaja BBIOOp MecTa OyJeT OCYMIeCTB/IATh Kypuiia Kp, MOTOM KypHIA
Ky un 1. [lockoibKy B yCjI0BUM HET ONpaHUYEHUI Ha IPEAIOUTeHUs abUTypHEeHTOB, TO
BbI60p JHEBHOT'O M BeYEpPHEro OTACJICHNA PaBHOBEPOATEH N paBEH %, €CJIN 9TO TEXHUYECKU
BO3MOZKHO (He BC€ BapUaHTbI JOCTYIIHBI JJId KYPHII, Ae/Ial0OmIMnX BbI60p IIOCJICAHUMH — H3-3a

OFpaHI/I‘{eHI/Iﬁ Ha KOJIMYeCTBO MeCT KaK Ha JHEBHOM, TaK M Ha BeYepHeM OT,ZLGJ'IGHI/IHX).

Ky

1 lg 13 iy 5 g 7 g lg 110
1 1 1 1 1 1 1 1 1 1
4 8 16 16 8 16 16 16 16 8

Ha PUCYHKE ,ZLBOfIHbIMH JIMHUAMU, BEAYIIUMU OT y3Jla BJIEBO, 0603HAYECH BbI60p JHEBHOI'O
oTJeJieHud, OAMHAaPHBIMU, BEAYITUMU OT Y3Jla BIIPaBO, — BEYEPHETO. CH.HOH_IHBIG JIMHUN —
9TO TEXHUYIECCKU OCYHICCTBHUMbIC CJIydan, HITPUXOBbIC — HEBO3MO2KHbIC BapHUaHTDBI. TO, KaKadd

HNMEHHO Kypulla AeJjaeT BI)I60p Ha KOHKPpETHOM YPOBHE, OTME€YEHO B CTOJI6H€ cyaeBa. Ecim



JUISE OCYIIECTBJIEHUsT KAKOro-/In00 BapuaHTa (paKTHIeCKUil BHIOOD Jie/IaloT N KyPHIl, TO Be-

POATHOCTb TAKOTO BapUAHTA COCTABJISET 2% BameTnm, 9TO [T OCYIIEeCTBICHUS, HATIPIMED,
BapuaHTa 4, Hy?KeH BBIOOD TOJILKO IEPBBIX JIBYX KypPHIl — TPeTheil U 4eTBepPTOil Hu4Iero He
OCTaeTCsd, KaK BhIOpATh BedepHee OTJe/IeHIe. BepoaTHOCTH KasKJI0ro M3 BO3MOXKHBIX BapH-

AHTOB IIPpUBEJICHBI Ha PUCYHKE BHHU3Y 110/ Ha3BaHUAMMN BapUaHTOB.

Kypunpr nomaior 3asgB/ienns B caydaiiHOM TOPSAIKe, TTOITOMY KOTJIa B PENIeHnN UAeT pedb,
HanpuMep, o0 OJHOIM Kypulle U3 HYeThIPEX, TO, BO-TIEPBBIX, 3TO MOXKET OBbITh KaK IepBasd
CcpeJii TOJIABIINX 3asIBJEHNe, TaK W BTOpasd, TPEThd WM YeTBEPTAas; a BO-BTOPBIX, €CJIN HAC
MHTEPEeCyeT He INPOU3BOJIbHAA U3 KypHIl, & KaKas-TO KOHKpeTHas, HeOOXOIUMO IMOHUMATh,
CKOJIBKMMU CIIOCOOAME MOXKHO BBIOPATh HYKHYIO HaAM Kypuily u3 umeroruxcsa. Orser Oyer

IIOJIYy9aTbCAd KaK ITPOU3BEIAECHUE COOTBETCTBYIOIINX BepOHTHOCTefI.

CobbITHEe «HA THEBHOE OTIAEIEHNE ITOCTYIINT XOTd Obl OHA YepHasd KyPHUIa» IPOTUBOIOIONK-
HO COOBITHIO «Ha JIHEBHOE OTJeJIeHNE He TIOCTYIIUT HU OJHA U3 UYePHBIX Kypuily. Ha jgHeBHOM
OTJIeJIEHUN JIOJZKHA OBITH XOTs Obl OJfHA Kypula (T.K. HA BEYEpPHEM OTJIEJEeHUH MeCcT 3, a
KYPHIL TI0 YCJIOBHUIO 4), a MOCKOJBKY Yy HAC TOJIBKO OJiHA Oejiasi, TO MMEHHO OHA Ha J[HEB-
HOe OTJe/IeHNe U MOCTYNUT. BepodaTHOCTh BBIGOpa POBHO OJHOI (6es10ii) KYpHIIbI YeThIpex
UMEIOIINXCs PaBHA, %.

Terepn HaitIEM BEPOATHOCTD TOT'O, UTO «Ha JIHEBHOE OTJIeJIeHNE TOCTYIIUT POBHO OJIHA KYPH-
na». Ha pucynke 310 coObITUS 14, 17, 19 U 119 — KOIJIA JTHEBHOE OTJICJIEHHE BHIOMPAET KypHIla
Ky, Ky, K3 u K4 coorBeTcTBeHHO. BeposiTHOCTH MX OCYIIECTBJIEHUS paBHA % + % + 1—16 +
+5=3.

1B 159
Orciona nomyvaem orser: 1 — 3% - 1 = g7 ~ 0,922,

(20 6asoB) /Jaa CKOALKUT HAMYPAALHUT wucen 1, e npesocrodawuxr 600, mpotixu wucen
[n—kl] [n+1} [n+1]

55 5] il le

pazauuno? Kax 6cezda, uepes [x] 0603navena 4easan 4acmy YUcAq T, M. €. HAUOOALUEE UEA0E

YUCAO, HE NPEBOCTOOAULAULEE T .
Orset: 440.

Pemenue.

(20 6amtoB) Ha 6asape 6 Eeunme mypucm mopeyemca ¢ npodasuyom 3G CYSEHUp CMol-
mocmuro 10000 ezunemckxux dynmos. Typucm cHavwaia CHUMCGEM UEHY HA T NPOUEHMOB
(0 < z < 100), nomom npodasey, nosviuaem ueny na T npouenmos u m. d. Yucao x 6 zode
mopea He MEHAEMCA, U Npodasey, nosviuaem ueny roms 6w, odun pad. Tope udem do mex
nop, Noka 00uH U3 YHACTMHUKOS HE NOAYYUM HEUEeA0e 3HadeHue Uenv, cysenupa. Hatdu-
me HaubosvuLee B03MONCHOE KOAUMECTNEO USMEHEHUT UEHDL CYBEHUPA 8 TOJE MAK020 MOP2a

(67&/”0’%@,}1 nocaedree Heuenoe 3HaGYEHUE ueum).

OTser: 5.



Pentenune. Koneunas crouMocThb CyBeHUPa MOXKET ObITh HafiJileHa 110 OJIHOM U3 JABYX (hopMy.I

(B 3aBHCHMOCTH OT TOTO, Ube OBLIO Hocae Hee ¢1oBo): 10000 - (1 — 1:5—(])” . (1 + %)n NN
X TL+1 €T n
10000+ (1-7)" - (14 75)
100 * 100
(100 — 2)™(100 + z)"
n
1002%—2

[Tocie HECIOXKHBIX TPeoOpaszoBaHUil U3 ITUX (HOPMYJI MOTYdaeM
(100 — z)"*1(100 + x)"

100272 '
Boipazkenue sua (100 — 2)%(100 + x)° menurea na 1008 npu a > 0,0 > 0,2 > 0u t > 0 xord

6o oue pas3 npu x = 10i,4 = 1,...,9 (deTHOE YHCI0, KpaTHOE 5).

. (30 6amnoB) Ocnosanus AB u CD mpaneyuu ABCD pasnw 15 u 19 coomsememaentio.
AH u BG — svicomvr na npamyro DC', CF — svicoma na npamyro AB. Touwku K, L, M,
N — cepedunwvr ompesrxos AB, CF, CD uw AH coomeemcmeenno. Hatidume ommowerue

naowadu, mpanevuy, ABCD x naowadu wemuwpexyzorvruxa K LMN, ecau DG = 17.

OTBeT: 2 nm %

A K B F
N :

i e D i C

Pemenue. O6osnaunm tpamneruio ABC'D BeprmHaMu M0 9aCOBOW CTPEJIKE, & OCHOBAHMUS
Oy/leM cunTaTh PACHOJIOXKEHHBIMU TOpu30HTaIbHO. [ockobKy B yc/ioBun He 00O3HAYMEHO,
rjie uMeHHo Ha npamoit DC' jexxut Touka (G, TO B PEIIEHNN HEOOXOINMO PACCMOTPETH BCE
ciydan. BosMoxKHBI J1Ba BapraHTa: ToUKa GG JIEKUT CjIeBa OT TOUKH [ (CM. PHCYHOK CJIeBA)

u Touka (G JieXKuT crpaBa oT Touku D (cM. pucyHOK crpasa). Bo Bropom citydae, T. K.
DG =17<19= DC,
touka G jexkut Ha orpeske DC'.

[Iycte h — BbIicoTa Tpamnenuu. [lo ycmosuto, Touku N u L — cepeuHbl BHICOT TPAIEIUN.
3ameTum, 9TO IJI0MA b YeTbipexyroibauka K LM N ckiajipiBaeTcs u3 mIoIa et Tpeyrosib-
mukoB KNL u M N L, umeonmux OJHO OCHOBAHHE M BBICOTHI, PABHBIE IOJOBHHE BBHICOTHI
Tpareruu, T. e.
1 h
SKLMN:SKNL+SMNL=2'SKNL:2'§'NL'§ZNL'§-
[Toywaem, 9T0 MCKOMOE OTHOIIIEHUE ILIONIA/Ieil paBHO
AB+DC
Sapop FEP<-h AB+CD
SKLMN NL- NL

o>

N L — 1o paccrosaue mexay npambivu AH u C'F. B ciyuae, Korya Touka G JIEXKUT CJieBa

ot Toukn D, T.e. He nonagaer Ha ocHoBanue C' D, sequauna NL = AB + BG + DC =15+

4



+17+19 = 51. Bo Bropom ciytae NL = HG+GC = AB+(DC—DG) = 15+(19—17) = 17.

. AB+CD _ 34 _ 2 _ AB+CD _ 34 _
CremoBaTesIbHO, TIOMIydaeM JiBa OTBeTa: “oh-= = &8 = = N = 15 =2

. (30 6amnoB) B ocmpoyzosvrom pasnobedpenmom mpeyzorvnurke ABC (AB = BC') npose-
denv, svicomovr AD u CE, xomopwie nepecexaromesn 6 mouke H. Onucannas oxkpysrcHocms
mpeyeorvruxa ACH nepecexaem ompesox BC 6 mouxe F. Jlokascume, wmo LABH =

=/BFH.

Pemenue. 3amerum, 910 BbICOTA U3 BEPIIMHBI B TakxKe OyjaeT mpoxoanTh depe3 H, T.k.
BBICOTBI TPEYTOJILHUKA IepeceKaioTcs B ofHoil Touke. [[ycts M — ocHOBaHme BBICOTHI U3

BepIUHBL B.

[Tpsmoyrosbabie Tpeyroabuuku ADC u ABM togobusl 1mo AByM yriam, T.K. yroa BAM
B Tpeyroibauke ABM pasen yriiy BC'A B tpeyronbauke ADC' Kak yriibl IIpU OCHOBAHUN

paBHOGe IpeHHoro Tpeyrosbauka ABC.

Yron BFH sisiercst cmexkabiM ¢ yriiom HFC, 1.e. pasen 180° — ZHFC. A .x. AHFC
— BIIMCaHHBIN YeThipexyroibank, 1o ZHAC = 180° — ZHFC. Crnenoarensno, /BFH =
= /HAC. A, xak mbr nomanm, ZHAC = ZABH w3 nonobus tpeyroabankoB ABC' u
ABM.

. (30 6amnos) Ha cmopornax AB u AD keadpama ABC'D ommeuens mowku E u F max, wmo
BE : FA=AF : FD = 2022 : 2023. Ompesxu EC u F'C nepecexarom duazonarv xkeadpama

BD s mouxax G v H coomseemcmeenno. Hatioume GH : BD.
OrBer: GH : BD = 12271519 : 36814556.

IlepBoe perienne. Pemum 3aaay B obmem Buge: BE : EA = AF . FD = 2022 : 2023 =
=m : n. [lyctb BE = AF = mx, FEA = FD = nz, torma BC = CD = (m + n)z,
BD = (m +n)zV2, EC? = (m®> + (m + n)>)a?, FC? = (n® + (m + n)?)x?. Bamerum,

aro BD — Ouccekrpuca B Tpeyrosbaukax BEC n DFC', ucnonb3yst n3BeCTHBIE CBOWCTBA

buccekTpuchl HaxoauMm, ato KG = m EC, GC = mn EC, FH = n FC,
i m-+n m+n 2n+m
HC = " pe,
2n+m



10.

[To bopmysie JIHHBI ONCCEKTPUCHI HAXO UM

2

m(m + n) (m? + (m + n)2)a® =

BG? = BE-BC — EG-GC = 2 _
G C G-GC=m(m+n)x @m T )2

((2m+n)2—m2—(m+n)2) _ 2m?(m + n)*x

_m(m+n)x?

(2m + n)? (2m+n)?
2 2
TO ecTb, BG = \/_m(m + n):z: Anasiormano mHaxomum, yro DH = M Tertepn
2m+n 2n+m
BCE TOTOBO JIJI TOT'O, 9YTOOBI TOCYUTATH OTBET:
GH_BD—BG—DH_1 m no m? + mn + n?
BD BD S 2m+n 2n+m (2m+n)2n+m)’

[TocraBnsiem 3uavenus m = 2022, n = 2023 u vaxomgum GH : BD = 12271519 : 36814556.

Bropoe pemenne. Tpeyroabhukun EBG u GCD nopobubl (10 aByM yryam), CaeioBa-
BG — BE 2022 BG 2022

GD _ CD 4045 " BD _ 6067
HD ' FD 2023 HD 2023

BH ~ BC 4045 " BD _ 6068

GH  BG HD 12259387

BD ~ BD BD 36778160

(40 6astoB) Kakoe naubosvuee KOAUMECTNBO YUCEN MOHCHO 6HIOPAML CPEOU HAYPAALHDIT

TEJIbHO, Amnajytornano, tpeyrospauk H F D 1togobex

Torma nckomoe

tpeyrosibiuky H BC', ciieioBaTe/ibHO,

OTHOIIIECHHE

wuces om 1 do 3000 max, wmobwv, pazHocmv a00bx I8YT U3 HUX OvLAG omAaudHa om 1, 4 u
5%

OTBeT: 1000.

Pentenue. Ilpusenem npumep. MoxkHO BBIOpaTh Bee dmcia, Kparabie 3. Torjga pa3HocTb

JIIOOBIX JIBYX WHCes OyJleT TakzKe KpaTHa 3, a uucia 1, 4 u 5 He KpaTHbI 3.

OrneHKa CTPOUTCH U3 TONO cOOOparkeHusl, YTO cpean 6 Ioc/Ie0BaTeIbHBIX YNCe/I HE MOYKET
OBITH BBIOpaHO 3 unciia. Jlokaxkem 3To yrBepxKaeHne. BozbmeM Kakoe-1100 BLIOPpAHHOE YUCTIO
n IIATb 49uceJI, CJAeAYIONNX 3a HHM. TOI‘,ZL& TOYHO HE BbI6paHI:>I BTOpPOE, IIAATOE M HIECTOeE.
Ocratorcs TpeTbe U YeTBEPTOe 4YHCja, HO OHM He MOI'YT ObITh BhIOpaHbl 00a cpasy. Cpean

4T 1 MeHee I10CJIe10BaTe/JIbHbIX YnCe/I BbI6paTb 3 uncaa TeM 60Jiee HEBO3MOKHO.

(40 6amnoB) Ha docke nanucanv, 1000 pasauvnwx namypasvrox wuces. Ora3arocv, wmo

08 KadHcA020 HANUCAGHHO20 YUCAL A Ha docke Hatildemcea eule xoms bv, 00HO Yucso b makoe,



11.

12.

umo |a — b| — npocmoe wucao. Jdokasrcume, wmo mooco noduepknymo e boaee 500 wucen
max, 4mobwvl 0a KaxHcA020 HENOOUEPKHYMO20 YUCAA A HAULAOCH NOOYEPKHYMOE Yucio b, s

Komopozo |a — b| — npocmoe wucho.

IlepBoe pemnienue. Paccmorpum rpad, B KOTOPOM BEPIIUHBI — YKCIa, PEOPO IPOBOINUTCH,
€CJIN MOJLYJIb PA3HOCTU ITUX UHUCEJ — MPOCTOE YUCJIO. ByjieM KpacuTh KaxKIyl0 KOMIIOHEHTY
CBSI3HOCTH 3TOr0 I'pada B [ABa I[BeTa: CHavIa Ia [IOKPACHM JII00YIO BEPIINHY B KPACHBIH. 3aTeM
IIOKPaCUM BCeEX e€ cocejiell B CMHUI. 3aTeM BCexX coceleil CHHIX, KOTOPBIE eI He IOKPAIIIEHbI,
B KpacHBI. 3areMm coceleil KpacHbIX B cuauil. VI Tak masee. Jlerko BuaeTh, 9TO y KaxKIOi
KpacHOI BEPIINHBI OyIeT XOTs Obl OJMH CHHUN COCel, a y KayKJI0i CHHell — XOTsi ObI OJIMH
KpacHbIil. B KaxK10ii KOMIIOHEHTe CBSI3HOCTH BbIOEpEeM I[BEeT, BEPIINH KOTOPOro He Oojee
IIOJIOBUHBI, U TIOTIEPKHEM BEPIIUHBI 9TOTO IBeTa. Karkjas Helo9epKHyTasd BepIinHa Oy1eT

coeJIMHeHa XOTs ObI ¢ OJIHON OIEPKHYTOI.

Bropoe penienne. B Tom ke rpade BbiOepeM HambOJIbINIEe HE3aBUCUMOE MHOXKECTBO BEp-
musa M (T.e. TaKoe MHOXKECTBO BEDIIUH, YTO HUKAKWE JIBE BEPINUHBI B HEM He COEMHEHBI
pebpom). Jlwbast Bepumaa M coeaunena pebpoM ¢ Bepinunii He u3 M, Tak Kak 10 ycJIo-
BHIO CTEIleHb KaxKJ0# BepmuHbl He MeHee 1. JIiobas Bepmuna He u3 M coejunena pedpom
xoTd ObI ¢ OJIHOI BepimHOI U3 M, nHaYe MOXKHO ObLIO OBbI J100aBUTH ee K M U TOJIYyIUTD
HE3aBUCHUMOE MHOYKECTBO eI1le OOJIBIIEro pa3smMepa. SHAYUT, Mbl MOYKEM IIOIYePKHYTh UJIN BCe
BepimHbl M, win Bce Bepmunbl He 13 M. Buibupasi To 3 MHOXKECTB, pa3Mep KOTOPOro He

IIPEBOCXO/IUT IIOJIOBUHBI OT ODIIEro pasmepa, MmojiydaeM Tpedyemoe.

(40 6amnoB) Hatidume ece napu payuonaivrox wuces (a,b), das xomopuz /a + Vb =

=2 +/3.
Orser: (0,5;1,5) u (1,5;0,5).

Pentenune. Bo3Boig paBeHCTBO B KBa/IpaT, HOJIYIUM a+b+2vab = 2++/3. [lepenecem a+b
B TIPABYIO YACTh W CHOBA BO3BejieM B KBajpar. [lomyuny 4ab = (2—a—b)2+2(2—a—b)v/3+
+ 3. B sToM BBIpakeHun Bce ciaraembe, Kpome 2(2 — a — b)v/3, panuoHAILHBL, a 3HAUAT
U 9TO CJaraeMoe JIOJIKHO OBITh paIuoHaJIbHO. UTO BOBMOXKHO TOJILKO 1pu 2 — a — b = 0.
Torna numeem a + b = 2, 2vab = /3. Takyro cucremy y2Ke HECJIO)KHO peluTh: b = 2 — a,

ab=a(2—a) = %. Pemrag kBajipaTnoe ypaBHeHre, HAXOJIUM 00€ MapPbl PEIICHMUIA.

(40 6asioB) Pewume ypasnerue

11 1
2024 ———):T——
n! m!

6 HAMYPANLHOIT YUCAALL.
OtBer: m =n =1 wiu n = 2022, m = 2023.

Permtenne. [lepenumem ypasuenne B Buje 2024(m! — nl) = m - m! —nl, (2024 — m)m! =

= 2023n!. /lajee paccMOTpUM HECKOJIBKO CUTYAITNA.

Ecmu m = n, to 2024 — m = 2023, To ectb m =n = 1.



Ecmm m < n, To MOXKHO 3anmucath n = m-t, rje t— HarypaJibHoe yuciio. [lociie cokparenns,
ypasrenue npuanmaet B 2024 —m = 2023(m+1) ... (m—+t). JleBas gacTb He mpeBOCXOAUT

2023, xorjia mpaBas 9acTh He MeHbIle, deM 2023 - 2, cje/ioBaTeIbHO, PeleHnii HeT.

Ecit m > n, o m = n + k, rne kK — marypayibHoe 4ucjao. B 3ToM ciiydae ypaBHeHue
upuanmaer Buj (2024 — (n + k))(n + 1)(n + 2)...(n + k) = 2023. Bamernm, uro 2023 =
= 7177, 3Ha4uT, B JIE€BOIl YaCTU MOC/IEHEr0 yPABHEHUs He G0Jlee YeTHIPEX COMHOZKHTEIIEH.
Opnmaxo, ecam k = 3 (deTblpe COMHOXKUTE/SA) WK k = 2 (TPH COMHOXKHTEJSI), TO B JI€BOil
YaCTH UMEETCsl IIPOU3BEICHNE TPEX UJIN JIBYX II0CJIEI0BATE/ILHBIX HATYPAJIbHBIX YHCEI, Yero
He MoxkeT ObiTh. CirestoBarensro, k = 1 n ypasuenne (2024 —n — 1)(n + 1) = 2023 umeer

€JIMHCTBEHHOE HaTypaJbHOe pererne n = 2022.



1.

Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2022/2023 y4ebHBIH roj

Saganusa s 8—9 KjaccoB

(10 6astoB) B cmpare umeromes 4 wochuix 20poda u b cesepuvix. Tpancnopmmoe coobwserue
C8A3LIBAEM KANHCOVIT 10ACHBIT 20p00 € KaACODM CEBEPHBIM 20P0JOM 6 000UT HANPABAEHU-
AT; MeHcAY OpY2uMU Napamy 20podos Mmpancnopmmoz2o coobwenus nem. [lymewecmeennur
cmapmyem u3 onpedeseHH020 10AHCH020 20p0da, cobupPaemces 06serams 6ce WHCHDBIE 20p00a 1O
odHOMY Pa3y u epHyMbCA 8 moury cmapma. CKOAbKO CYuLecmsyem padsusHovll 6aPUGHMOS

MAPUWPYMOE MAK020 NYMEULECTNEUAT

a) 4! x bl;
6) 3! x 5%;
6) 41 x 41;
2) 3 x 5!;

d) dpyeoti omsem.
Orser: 6).

Pemmenne. Tak Kak MexXKIy [OKHBIME FOPOJAMK HET HIPSMOIO TPAHCIIOPTHOTO COOOIEHMS,
TO TIPH TIepee3Jie U3 OJHOIO FOXKHOIO TOPOJia B JPYTOil IOXKHBIM TOPOJ MepecajKy MpUJIeT-
csl JlelaTh B KaKOM-JIMOO ceBepHOM ropoje. KosmdecTBo criocoboB oObexaTh OCTaBIIHECS
I02KHBIE TOposia paBHO (4 — 1)!; KosmdecTBO C110COOOB BHIOPATH CEBEPHBII MOPOJL JJIsi OJTHOI
nepeca Kk — H. UToObI BEpHYTHCS B UCXO/IHBIH I02KHBIN TOPOJI, HY?KHO CJIEIATh 4 TepecaJiKu

B CE€BEPHBLIX I'OpoJax. OTCIO,ZLa IIoJIydaeM OTBET.

(10 6awnoB) Ilo xpyey 6viiooicenv, 1 wapukos, beavx u kpacuuix. Cpedu a106vir namu wa-

PUKOB, AedHcauux nodpad, posno dsa — beavie. Ipu Kaxom n makxoe 603MOHCHO?

a) 2021;
6) 2022;
6) 2023;
2) 2024;

d) Hu 00un U3 YKA3AHHBIT 0MEEMOE He ABAAECMCA BEPHDIM.
Ortser: 7).

Pemmrenue. Haunem nHymepanuio mapukoB B Kpyre ¢ Kakoro-imbo Oejoro tmapuka. Cpenn
[IEPBBIX IISITU IIAPUKOB, 110 YCJIOBHIO, POBHO JBa OEJIBIX — IEPBBIN U i-if, TJe ¢ — 3TO OIHO
U3 Yucesl OT 2 70 H BKJIIOYUTEIHHO. Tenepb paccMOTPHUM MSTEPKY MIApUKOB, HAYMHAsS CO
BTOPOrO: HA MeCTaX BO BTOPOTO IO IIATOE OEJIBIM SIBJISETCS TOJIBKO -1 MapUK; CIeI0BATE /b
HO, YTOOBI B 9TOi siTepKe ObLIO POBHO JiBa O€JIBIX, Ha IIECTOM MECTE TOXKE JIOJIZKEH CTOSTh

Oeablii. AHaJIOrnYHBIMA pacCyKICHUAMU I10JTydaeM, 9TO IS nIapuKH JOJIZKHBI CTOATDH Ha



Mectax ¢ Homepamu S5k + 1, k = 0, 1, ... u Ha Mectax ¢ HOMepamu Sk + i, kK = 0, 1, .. ..
CremoBaTebHO, KPYT ¢ TAKUMI YCIOBUSIME Ha PACIIOJIOXKEHNE IapUKOB JIOJIZKEH COCTOATH

n3 JeJidmerocda Ha 5 KOJITYECTBA ITapUKOB.

(20 6amnoB) Ha gaxysvmem orcyprasucmury yrusepcumema Crazounozo Codpyorcecmsa
nocmynatom 4 wypuus.. Ha gaxysvmeme umeromes 2 mecma na dnesnom omdesenuu u 3
mecma Ha seveprem. Cuumas, wmo 6ce 4 Kypuuyvl nocmynam na Gaxysomem, onpedesume

KOAUMECTNBO UCT0008, 6 KOMOPHLIX HA GEYEpHee 0OmadeseHue NOCMYNAM POBHO J6E KYPULbl.
OTsBer: 6.

Pentenune. Ha dakysibrere nMmeoTcs cyMMapHO b MeCT, Ha KOTOpbIe HOCTyHaloT 4 abu-
TypueHnra. TaK KaK Ha Be€4dYepHee OTJC/ICHUE IIOCTYIIMT POBHO ABE KYypPHUIIbI, TO JAPYyIUE JIBE
MOCTYIISIT Ha JHEBHOe oTheseHne. KomndecTBo cmocoboB BeIOpaTh U3 4 aODUTYPHEHTOB JIBYX

— Tex, KOTOpble MOCTYNAT Ha JHEeBHOe oTje/enne, — pasHo CF = 6.

(30 6amwtoB) Ha cmoponar BC u AC' pasnobedpennozo mpeyeorvnuxa ABC (AB = AC)
Hawaucy mowkyu D u E coomeememeenno maxue, wmo AE = AD, ZEDC = 18°. Hatidume

seaununy yeaa LBAD.

OrBeT: 36°.

Permrenue. O603HaunM yriibl, Kak yKa3aHo Ha pucyHke. ¥Yroa ADC' gBjsercs BHEITHUM JIJIs
tpeyrosbauKa ADB; orciona, f+ 18° = a+x. ¥t ABC u AC'B — yr/ibl Ipu OCHOBAHUT
paBHoOepennoro Tpeyroibuuka ABC; oTciona o = w. Vraet ADC' u AED — yriet
[IPY OCHOBAHUM paBHOOEIPEHHOrO Tpeyrosbuuka ADE; orcioga [ = %. [ToxcraBum sTI
BBIpaskeHus1 B cooTHomenue s yriaa ADC:

18002— Y T 180° —2(x + )

Yuporas BbIpaskeHue, mojaydaeM, 9ro 18° = 7, o ectb & = 36°.

+ x.

(30 6amnoB) Touka M — cepeduna cmoponve BC' mpeyzonvnurxa ABC. Ha ompesxe AC

HauwLracy makas mowka D, umo DM u BC nepnenduxyaapro.. Ompesku AM u BD ne-



pecexaromes 6 mouke X . Oxasaroco, wmo AC' = 2BX. Jloxaocume, wmo X — cepeduna

ompesxa AM.

A

Pemenwue. [lockonbky DM | BC'u BM = MC', to DM — BbicoTa 1 Meiana B TPEyTroJib-
nuke DBC'. CrenoBarensno, Tpeyronbauk DBC pasrobenpennniit u DB = DC.

Ha orpeske DC' ormerum Touky Y Ttak, uyrodbst DX = DY. Tpeyroabnuk DXY mnomy-
qnTcs paBHOOe peHHBIM ¢ ocHOBanmeM X Y. Takxke, mo nocrpoenuto, BX = CY. Orciona

nostyaaem, aro XY| BC.

[Tockobky AC = 2BX = 2CY u touka Y jexur Ha AC, To ona — cepeauna AC. [Tosromy
XY — cpennsst muaus tpeyroabauka AMC', tem cambim, AX = X M.

. (30 6ammoB) Mawa ommeuaem wa cmopone C'D xkeadpama ABCD mouky E u narodum
dauny ompeska AE. Muwa nposodum 6uccexkmpucy yeaa BAE, ommevwaem mouxy F nepe-
ceverus amot buccekmpuco, u cmopons, BC' xeadpama u Hazodum cymmy oaur ompe3ros
BF uw ED. Mooicem au Mawa svibpams mouxy E max, wmobv natidennas e diuna om-

pe3ka oxadasacs boavwe, wem peaysvmam y Muwu?

OTBeT: He MO2KET, UX PE3YyJIbTaTbl BCET/la PABHDBI.

C E D G

Pemenue. Ha npojonkenun cropoust C'D kBajipata 3a ToUky D orioxkum orpe3ok DG,
pasHblii oTpesky BF. Cpasaum jyinabl orpeskoB AE (pesynbrar Mamm) u EG (pesyabrar

Murmn). Tpeyronsauku ABEF u ADG pasubl 110 jiByM Kareram. O603HAUNM

/BAF = /FAE = Z/DAG = a.



Bripasum yriisr Tpeyrosbanka AEG:
LFEAG = ZEAD 4+ ZDAG = 90° — 2a + o = 90° — «,

/EGA =90°— ZDAG = 90° — «,
ceoBaTe/bHO, Tpeyroabank AFEG — paBnobeapennsiii u AE = EG = BF + ED.

(40 Gamnos) Ha docke manucanve wucaa 12, 22, 32, ..., 10002. Jleoe uepoxos no ouepedu
CIAUPAIOM MO 00HOMY U3 YUCEA Ha docke JO MET Nop, Noka Ha Jocke He OCMAHEMCS 6Ce20
dsa wucaa. Ecau pasznocmv amux deyx wuces deaumcsa wa 13, mo eviuepveaem 6mopoti
u2pok, uHave — euuzpuvisaem nepsut. Kax doiscen deticmeosamsv emopoti uzpok, 4mobvl

BHLULPATND GHE 3ABUCUMOCTIU 0M, JetcmEutl coneprukra?

OTtBeT: BTopoit urpok A0/KeH CTUpPATh YUC/I0, OCHOBAHUE KOTOPOIO B CYMME CO CTEPTHIM

repBbIM urpokoM jgaet 1001.

Pemenne. [Tycts na jnocke ocramuce uncia 2 u y?. Torpa 22 — y? = (v +y)(z — y). o6l
9Ta BeJIMUINHA JieJiniach Ha 13, HeoOXoAuMo, YTOOBI 10O & + Y, 0O x — Yy JieJinIoch Ha 13.
Bamernm, aro 141000 = 1001 = 13- 77. Crenosaresbro, n+ (1001 —n), tne n = 1,. .., 500,
TakxKe Oyger gennThbea Ha 13. Takum 06pa3oM, Bce BBIIHUCAHHBIE HA JOCKE YHCJIA MOXKHO
pasObuTh Ha Tapbl, pa3HOCTb IJEMEHTOB B KOTOPBIX JeiuTcd Ha 13. ITostomy ecim BTOpOI
UI'POK OyJIeT CTUPATh «IIapPHOE» YUCJI0 TOMY, KOTOPOEe CTep IEePBLIi UI'POK, Ha, JJOCKE B UTOT'e

OCTaHYTCAd JIBa YHCJIa, COCTABJIAIOININE OJHY <«IIapy» W UX Pa3HOCTb 6yﬂeT JCJINTHCA Ha 13.

(40 6asutoB) B nauase kascdozo ypoka duskysvmypu, 30 wkoavHukos pasbusearomcs wa 3
Komardo. no 10 weaoser 6 kaosrcdoti. Jlokascume, wmo Hatdymces 06a WKOALHUKG, KOMOPbLE

OvLAYU 68 00HOT Komarnde mpu ypoxa nodpsd.

IlepBoe pemnierne. Bo3bMeM Bcex MIKOJIHHUKOB U3 KAKOH-IMO0 KOMAHJIBI € TIEPBOIO yPOKA
U TIOCMOTPUM, KaK OHU PACIpeJIeATCT II0 TpeM KOMaH1aM Ha BTOPOM ypoke. Tak Kak pac-
npejiesaoTed 10 geoBek 1o TpeM KOMaHaM, TO 1o NpuHIuny upuxiie Haiijiercsa KoMana,

B KOTOPYIO IIOIIaJAyT KaK MUHUMYM 4 JejoBeKa.

Tertepb Bo3bMeM 3THX YETBEPBIX U IIOCMOTPUM Ha MX PacIpejie/IeHre 110 KOMaHIaM Ha Tpe-
TheM ypoke. [TockobKY KOMaH]I MO-TIpeyKHeMy TpH, TO 1o npuHIuny Jlupuxie naiigercs
Takass KOMaH/Iy, B KOTOPO#l OyIeT KaK MUHHMYM JIBO€ YeJ0BEK M3 PacCMaTPUBAEMbIX te-
ThIpeX. JIerko 3aMeTuTh, 9TO 9TH JIBOE OBLIM B OHONW KOMAaHJe M Ha IIEPBOM ypOKe, U Ha

BTOPOM, U OKa3aJIUCh B OJIHOI KOMaHJIe Ha TPETHEM.

BTopoe pemtermne. Ha kaxkioMm ypoke (hu3KyJIbTYyPbl KaKIbII MKOJIBLHUK TIOIIAJIAeT B OJIHY
u3 Tpex KoMmaHu.; Oyjem obo3nadaTh kKoMaH bl Iudpamu 1, 2 u 3. [losromy yuacrue B KO-
MaH/laX Ha TPeX yPOKax IOJPs I8 KazKJIOro MKOJIbHUKA MOYKHO OIHCATh TPONKON dmces
r — Yy — z, TJe KaxKJioe U3 x, y U 2 HpuHuMaercd 3Hadenuit 1, 2 wian 3. Takux pa3inaHbIX
Tpoek cymiecTByeT 3 -3 -3 = 27. Ho mKoIbHUKOB 110 yc1oBHIO 3aj1a49n 30, cie/IoBaTe/IbHO, 10
npunIiny /upuxie HaiilyTces JiBa IMKOJbHUKA, YIacThe KOTOPBIX B KOMaH IaX OIMMChIBACTCS
OJ/INHAKOBBIMU TPOUKAMM. DTO Te IKOJHHUKHU, KOTOPbIE ObLIN B OJHONH KOMAaH/e B TeUCHUE

TpexX YPOKOB TO/PSI/I.



9. (40 6aswoB) IIpo deticmeumenrvhvie wucaa a, b u ¢ uzsecmmo, wmo ab+ be + ca = 3. Kaxue

a(b®+3) b(c?+3) | c(a®+3) o
a+b + b+c + cta

BHAYEHUA MOHCEM, NPUHUMATNG GHLPAHCEHUE
OTsBer: 6.

Pemntenne. Paccmorpum nepBoe ciiaraeMoe HCKOMOTO BblpazkeHusd. Bocioib3yemMcs yCJIoBH-

eM, uto ab + bc + ca = 3. Torna

b +3=0"+ab+bc+ca= (b+a)b+c).

CremoBaTesibHO,
b+ 3 b b
a(b® + ):a( +a)( +C):a(b—i—c).
a+b a+b
AHaJIOru9IHO JIJIsT BTOPOTO U TPETHEro CJIAraeMOoro MoJIyIaeM
b(c® + 3 243
ML) et o), L fat)
b+c c+a

Taxum obpaszom,
a®*+3) b +3)  c(a®+3)
+
a+b b+c ct+a
=ab+ac+bec+ba+ ca+ cb=2(ab+ bc+ ca) =2 x 3 =6.

=alb+c)+blc+a)+cla+b) =
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Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2022/2023 y4ebHBIH roj

3apganus ajs 6—7 KJjaccoB

(15 6asutoB) Ecau cpybums éce depesvs 1a 00HOM 2eKMAPe AECA, MO MOHCHO U320MOEUMND
100 xybomempos docox. Cuumas, wmo 6ce depesvs 6 Aecy 00UHAKOBBLE, PACTLONONCEHDL PAG-
HOMEPHO, U WMO U3 Kavcdo20 depesa Mmovtcro nosywums 0,4 M3 docok, onpedesume naowadv
6 K8AOPAMHHLT MEMPAT, Ha KOMopol npoudpacmaem odno depeso. B omeeme s3anuwume ue-
AYI0 HACTD NOAYUEHHO020 wucsa. ([[eaol wacmvlo wucia Ha3u6aemes HauboAbULEE UeAoe, HE

npesocrodsuee daHH020 HUCAQ. )

Orser: 40.

- 3
Pentenue. Haiiiem, CKOJIBKO JIEPEBBEB PACTET Ha OJIHOM IeKTape JIeCa: %)02;13 = 250. Bcowm-

M, 9To 1 Ta — 370 100 M X 100 M = 10 000 m2. TakumM 06pa3oM, OTHO JIepeBO MIPOU3PACTAET

2
10000~ __ 40 M2.

Ha =55,

(15 6asoB) Bedvma [unezema 3aK04006a.00 HACMEHHDLE YACHL MAK, 4MO MUNYMHAA CIMPENKA
deustcemcea 6 NPasUNLHOM HANPABACHUL NAND MUNYM, NOMOM MPU MUHYMBL 6 NPOMUEONO-
NOHCHOM HANPABACHUU, NOMOM CHOBG NAML MUHYM 6 NPAcUIbHOM U mak dasee. Ckoavko
MURYM noxastcem cmpeara wepes 2022 MUHYMbL NOCAE M020, KAK OHA YKA3DIEAAL POGHO Ha

12 wacos neped HaMaAOM NAMUMUHYMHO20 NPOMEHCYMEKA NPALEUNGHO20 L0067
OTser: 28.

Pemmenue. 3a 8 MuHyT BOJIIIEOHOIO BPEMEHN CTPEIKA CMECTUTCS HA 2 MUHYTHI B HAIPAB-
JIEHUU TI0 YacoBOil cTpesike. 3Ha4uT, 3a 2022 MUHYTHI OHA CjiesiaeT 252 MOJHBIX BOCHMUMMU-
HYTHBIX IUKJIa 1 erie 6 MuayT. Tak kak 252 -2 = 60 - 8 + 24, To cTpesika IpoiaeT 8 MOJHBIX
KpYTOB, emle 24 MUHYTBHI U IOTOM O MUHYT B IPABUJILHOM HAIPABJIEHUH U OJHY MUHYTY B

npotusonoiozkHoM. Mroro, 24 + 5 — 1 = 28.

(35 6astoB) B cmpane umeromes 4 wochuix 20poda u b cesepuvix. Tpancnopmmoe coobwerue
c8aA3v18aeM KAAHCIOI 1W0HCHBLT 20P00 ¢ KAAHCIDIM CEGEPHBIM 20P0JOM 6 000UT HANPABAEHUAL;
MencAY Ipyzumu napamu 20p0do6 mpancnopmmozo coobuenus nem. Busem 6 odny cmopony
u3 A106020 20poda A 6 210600 20pod B cmoum N pybaetd. Buaem no mapugdy «myda u 0b-
pamno» no mapwpymy A — B — A, cmoum 1,6N pybaet. [lymewecmeennur cmapmyem
U3 10211020 20p0da, cobupaemcs 063examyb 6ee 10ACHBLE 20006 U BEPHYMBCA 6 TROUKY CMAP-
ma. Onpedeaume MUHUMAAOHO BOZMOHCHYIO CYMMY, KOMOPYIO NYMEUECMEEHHUK J0NNHCEN

bydem nompamums Ha 6GusEMDL.
OTtBet: 4 X 1,6N py0Ieii.

Pemenwne. [locko/ibKy [0KHBIE TOPOJIa HE COEJIUHEHBI TPAHCIOPTHBIM COODIIIEHUEM JIPYT C

JIPYTOM, TO JIJI TOrO, 4TOOBI IpoexaTh UX BCEe U BEPHYTbCs 0OpaTHO, moTpedyercs 2 X 4



nepee3ioB. JIoOble jBa Iepeesjia cTosdT B cyMMme He Menee 1,6N pybiieit, mosToMy obImme

3aTpaThl COCTaBAT Kak MUHUMYM 4 X 1,6/ py6Jreii.

[IpuBesieM TpuMep MapIIpyTa, /IJid KOTOPOro 3Ta cymMMa peajusyercd. [lycTh myrerecTBen-
HUK CTapTyeT U3 ropoja Yi, Apyrue [OKHbIe rOpoja MOcelmaeT B Mopsajke Yo, Y3 m Yy, a
BCe TIepecajiKi COBepINaeT B ceBepHOM Topoie S;. Tora uToroBbiit MapIipyT My TeNecTBUs
oyzmer caenytomum: Y7 — S7 — Yo = 57 — Y3 = 57 — Yy — S — Y. A mpoesz no atomy

MaPIIPYTY MOYKHO OCYIIECTBUTDH 10 OUJIETAM:
Y], — 51 — Y] — 9T0 nepsBblit u nocjeHui Iepees s MapIpyTa;

S1 — Yy — 57 — BTOpOil U TpeTwuii mepeesipr;
S1 — Y3 — S — 4eTBepTHI U TATHII TTepee3/Inl;

S1 — Yy — S — mecroit u ceapMOit mepees/ibl.

(35 6asnoB) Pokycnur /oeud Konnephuavd coobuyun wrosvruram Muwe u Mawe no cex-
pemy 00HO U MO dce HamypasvHoe wucio. Mawa HEKOMOPOE KOAUMECTNEO PA3 YMHOHCUNG
amo yucao Ha 3, a Muwa cmoavko oice paz npubasus x amomy wucay 2500. Ilocae mozo
KaK pebAama Cpasruiy Pe3ysbmamol CEOUT BbINUCAEHUT 0KA3ANOCH, YMO Y HUT CHOBG 00U-
Harosvie wucaa. Hatidume mpu passuvwnoir wucaa, xomopue Muwe u Mawe moz coobuyumov

Konnepguano.
OTtBert: 1250, 625, 125.

Pemmenune. O6o3uaunm x — qncio Kommepdmibiaa, a k& — ckoabko pas Marmma yMHOXKM-

2500k
3k —1
[ToncranoBkoit Haxo MM, 4TO noaxoadaT k = 1,2, 4, coorBeTcTByIONIME 3HadeHus r1 = 1250,
To = 625, x3 = 125.

ma wncno Ha 3. Torma mMeer Mecto paseHcTso z + 2500k = - 3K, Orkyna = =

(50 6ammoB) Baca 3adyman namypasvhoe wucao, we boavwee 100. Deds 3adaem Bace 6o-
npocv, 6uda « demy pasHo HenoAHoe “acmuoe om 0eAeHUs 3a0YMAHHO20 YUCAG Ha M. 2», 2de
m — HAMYPaLbHOE YUCA0, He menvuee 2, u euibupaem e2o cam Deds. 3a Kaxoe naumenvuiee
KOAUMECTE0 Makux 6onpocos Peds cmoscem 2apaHmMuUposarHo onpedesums 3adymarnoe Ba-

cett wucao?
OrBer: 2.

Pemntenmne. Ilycts Baca zagyman qucio V. Torma V =k - m + d, riae d MoXkeT IpUHIMATD
snadenud ot 0 g0 m — 1 BK/o4YnTebHO, 1 oTBeToM Bacu Ha Bompoc @eju Oyjer ducyo k.
[TockobKy 10 yestoBuio m > 1, TO BADHAHTOB JJIsi OCTaTKa d HE MEHBIIe JBYX (MCKIIOYeHne
— caydait, Korja Baca 3agymasn unciio 100 u Pejig cupammBaeT O HEIOJHOM YaCTHOM OT
nenernst Ha 100). CiiefoBaTesibHO, 3a OJMH BOIIPOC OJHO3HAYHO OIPEJEJIUThH 3a/yMaHHOE

YMCJIO MBI MO2KEM He BcCeria.

[TokazkeM, Kak 9TO cJies1aTh 3a 2 Borpoca. [lepsbrit Boripoc @ejtu J1012KeH ObITH TAKUM: « Hemy
paBHO YacTHOE OT JIeJIEHHs 3ayMaHHoro ducia Ha 27». Ilycrs Bacs orBeTmir: «9T1o gacTHOe

paBHO k». Torma Bacs nubo 3aramast ymbo uuncio 2k, mubo 2k + 1. Torma BTOpOit BOIpoc



Qe JT012KEH OBITH «HeMy paBHO YacTHOE OT JIeJIeHUs 3a/lyMaHHOTO ducja Ha 2k + 17». B
ciaydae, ecian Bacs 3agyman quciio 2k, orBerom Oyzer 0, a ecan 3ajaymast uuciao 2k + 1 —

oTBeToM Oyjet 1.

(50 6amnoB) B wemnuoname no gymobory ywacmeyiom 16 xomand. Ilo npasusam wemnuona-
ma 6 Kastcdom mype 6ce YuacmHuKy padousaomcs Ha napvl, U 6 Kaxicdoti nape mamy nposo-
dumcs do eviuzpviwa 00not u3 Komand. Komarnda-nobedumenvrunya nporodum 6 caedyrouud
myp, a NPouPasULaA KoMaHda 6vibvieaem u3 uemnuonama. Masecmmo, wmo boaee cusvHas
Komanda 6cez2da eviuzpuieaem y 6oaee caaboll; HO €CAU 6 MAMYE YUACMEYM 00UHAKOGHLE
no cune KoMardbl, MO HEBO3MONCHO 3apaHee NPeickadam, Kakas ud Hux nobedum. IIped-
NOAG2AEMCA, YMO 6 MEUECHUE YEMNUOHAMA CUAL A0O0T KOMAHIDL 0CMAEMCA NOCMOAHHOU.
Hszeecmmo, wmo snavenus cun 16-mu yuacmeyowur 6 “emnuorame komand — amo 15
PABAUMHBLE wucen. [Ipu a00vbx AU MaKuT 3HAYEHUAT Cus ydacmces pa3busamsv 6 mypax
YUACMHUKOE HA NaApbl Mak, 4Modvl 6 A000M MaMUEe MOHCHO ObLAO 20PAHMUPOSAHHO NPed-
ckaszamsv nobedumenrs? Ecau we npu A06vix, mo onuwume 6Ce CAYYAU, K020a Mo COEAAMD

HEBOSMONCHO, U NOACHUINE NOUYEMY.

OtBet: He Bcerma. HeBosMoxKHO, eciim KOMaHIbI ¢ OJMHAKOBOI CHJION — caMble CHJIbBHBIE

CpeJan Yy9aCTHUKOB.

Pemenue. 3amernM, 4TO €ci B KAKOM-JIUOO Type YYacTBYIOT TOJILKO KOMAaH bl Pa3HON
CHUJIBI, TO MOYKHO IPEJICKA3aTh IMO0OEUTE I B KaXKJI0M MaTde 3TOTO U BCEX MOC/IE/IYIONNX TY-
POB. DTO MPOUCXOIUT IIOTOMY UTO IIPU JTFOOOM PAa3OUEHNN Ha Hapbl MaTIl Oy/IyT ITPOXOIUTH
MeZKJIy Pa3sHBIMH 110 CHJIe KOMAaHJIaMU, T. €. OyJeT 3apaHee U3BECTHO, KaKasl U3 HUX BBIUT-
paet. [locko/ibKy y HAC CUJIBI KOMaH]I IPUHUMAIOT POBHO 15 3HAYEHWUIA, TO, 1O HTPUHIIUAILY
JupuxJie, HaTyTCA POBHO 2 KOMAHJBI C OJUHAKOBON CHJIOW — IIYCTb 9TO KOMAaHJbI ¢ U j.
st ynobersa GyjiemM cauTaTh, 9TO 3HAYEHWs] CUJI KOMaHJ| (Sg) — 9TO HATypaJbHbIE YUC/Ia

or 1 mo 15.
Jlokaxkem, 4TO:

a) ec s; = §; < 14, TO MBI MOXKeM Pa30HBATH yIACTHUKOB Ha IIAPBI B TyPax Tak, 4TOOBI

UMETh BO3MOXKHOCTD IIPeJICKa3aTh I100euTe el BceX MaTdelt;
6) eciu s; = s; = 15, 3TOroO CcAeraTh HEeJIb3d.

a). B mepBoM Type cocTaBUM OJIHY HApy CJIEAYIONMM 00PAa30M: KOMAHJIA i 1 KOMAHJA ¢ CU-
JI0ft 15; ocTabHBIX YYACTHUKOB Pa300beM Ha mapbl JIIOObIM 0O6pa3oM. JIerko 3amMeTuThb, 9To
[IPU TAKOM pa30UeHWH Ha Mapbl BO BCEX MaTdaxX dTOIO Typa BCTPEUYAIOTCS PA3HbIE IO CHJIe
KOMaHJIbI, IO3TOMY IpeJICKa3aTh MOOEIUTEIsT MOXKHO BO BCEX MaTdax 9TOr0 Typa. Takike
OYEBUJIHO, YTO KOMaHJIa ¢ IPOUTPAET MATY IEPBOTO Typa U, CJIEIOBATEIbLHO, HE IIPOUJIET B
caepyomuii Typ. [losToMy Bo BTOpOM U MOCJIEIYIONINX TypaxX UYeMIIMOHATa Oy/IyT yIacTBO-
BaTh KOMaH/Ibl PA3HOI CUJIbI U PEICKa3aTh No0euTes el MaTdeil MOXKHO OyJIeT IpH JII0OOM

pa30ueHun Ha TapbI.

6). ITockoibKy KOMaHJIbI ¢ U j — caMble CUJIbHBIE, TO OHU OY/IyT BBIUIPHIBATH BO BCEX MAaT-

JaXx C ApyI'uMHru KOMaHIdaMH. A IIOCKOJIbKY KOJIMYECTBO KOMaH/I-Y49aCTHHUKOB C KazKJIbIM TYPOM



CTAHOBUTCS B 2 pa3a MeHbIIe, TO B KOHIIe KOHIIOB UX OcTaHeTcs JiBe. Takum oOpa3oM, KOMaH-
Jbl © U J BCTPETSTCSI, caMoe 1103/1Hee, B IIOCJIeJHEM Type dYeMIIMoHaTa, T. €. HalijieTcs XoTs

OBl OJIMH MaT4, IIpeaCKa3aTb HO6€,ZLI/IT€J'IH KOTOPOI'O HEBO3MO2KHO.

. (50 GamnmoB) Ha docke Gwiau 3anucanvi 064 npumeps Ha YMHOHCEHUE OBYT HAMYPAALHHLL
wucen, NPUteMm 6 00HOM U3 NPUMEPOS YUCAL ObLAY 00uHakosuMy. Xyasuzan Tlems cmep u
UCTOOHDBLE YUCAA, U NOUMU BCE UUPPDL YUCEA—PEYNOMAMOE YMHOHCEHUSA, OCMABUE MONDKO
no mpu nocaednue yudpot: ... 689 u ...759 Moowcem au menepo omauvwnux Muwa onpede-
AUMD, KAKUE U3 IMUL MPET UUPP NPUHAOAEHCAN YUCAY, KOTOPOE NOAYHALOCH 6 PE3YALMA-

me YMHOAHCEHUS 00UHAKOBIL YUCENT
OtrBeT: Moxker — 310 689.

IlepBoe pentenne. Ymeepoicderue: zoms 6v, 00na u3 06YT nOCACOHUT UUuPP MOUH020 KO-
PAMa HAMYPAALHOZ0 YUCAL 00A3aMesvHO yemnaa. Torma Bropoe uncso ormnajgaet. [pumep

Jig iepsoro unciaa: 133 - 133 = 17689.

JlokazaTeabCcTBO ymeepocdenus: i 9eTHBIX YhCe]l yTBEPKICHNE BEPHO, PACCMOTPHUM KBa/I-
paThl HeYeTHBbIX ducesi. ODO3HAYNM MTPE/IITOCIIEIHION UMDY UCXOIHOTO TUCTIA 3a N, TTOCTe]I-

Hrot0 — 3a m, riae m € {1,3,5,7,9}, Bce ocranbuble pa3psijbl uncaa — 3a k. Torma

100k 4+ 10n + 1) = 100 -

( +10-2n + 1,
(100k + 107 + 3)% = 100 -

(

(

)

) +10-6n +9,
(knm)? = (100k + 10n +m)* = | (100k 4+ 10n 4 5)2=100-(...) 4+ 10-2+ 5,
100k +10n +7)2 =100 (...)
)

100k + 10n + 9)% = 100 -
(

+10- (4n +4) +9,
+10- (8n+8) + 1.
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Bo Bcex ciyuasax npemociie/nss mudpa KBajgpara deTHas.

BTopoe pernienune. ByjieM 0CHOBBIBATBCs Ha CJIEYIOMIEM YmEepHcoeHu. mourolll keadpam,
HAMYPAALHO20 YUCAA AUOO desumca Ha 4, Aubo npu desenuu Ha 8 daem ocmamox 1. Jleii-
CTBUTEJILHO, €CJIM UCXOJTHOE YMCJIO YeTHOE, TO ero KBaJjpaT JejauTcsd Ha 4, a ecim UCXOHOe
YHCJIO HEYETHOE, TO €r0 MOYKHO IpejicTaBuTh B Bujie 8q + r, rue r € {1,3,5,7}. Torma (8¢ +
+7)2=8-(...)+ 1. Nmes nepeJ riazamu nocjiefHue TpH UG pPhl YUCIa, MOXKHO TPOBEPUTD

BBIIIOJIHEHUE IIPU3HaKa JCJIMMOCTH Ha 4 MM HATHU OCTATOK OT JeJIeHnd 9u1cCJjla Ha 8.
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