LIX YPAJIbCKNI TYPHUP IOHBIX MATEMATHKOB. BJIAJIUMUP, 06.11 — 12.11.2022

MATEMATUYECKII BOM Ne2. 09.11.2022, MJIAIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. [Ipo narypasbhble unciaa m, n, k ussecrno, uro (9m + 10n)(10m + 11n) = k2. Haiiaure
HANMEHbIIIee BO3MOXKHOE 3HadeHne k.

2. HazoBéM nos0ckotl KaeT4arblil MpaMOYTOJIbLHUK, XOTS Obl OJ[HA U3 CTOPOH KOTOPOTO PaB-
na 1. Mbr xotum pazouTh kjaeTkn ksajpata 99 X 99 na m mHemepecekalonmuxcsi MOJIOCOK TakK,
YTOOBI HUKAKIE JIBe M3 3THX 1M MOJIOCOK He uMesn obmieil rpanuiisl auabl 0osee 1. TTomockn
MOTYT OBITH pas3HbIX JyIH. OupegenTe HauMeHbliee m, JJisi KOTOPOro 9TO BO3MOXKHO.

3. B Boemykjiom usaruyronbiuke ABCDE okazanoch, uto /A = /C = /FE = 90°,
BC =CD u AB+ DE = AE. Haiijure cymmy yriios ZABE + ZACE + ZADE.

4. Tlera u Bacg urpaior B urpy. Mznavannbino no xkpyry paccrasienbl 1000 Touek. Pebsra
1o ouepejn (HaumHaer [leTs) coeMHSIOT TOUKE OTpe3KaMu cBoero Iera: Ilers cunnm, Bacst
KpacHbIM. Ec/in jiBe TOUKHN yrKe COeJIMHEHbI OTPE3KOM, OOJIbINE UX COCJIMHATH OTPE3KOM HEJIb3s.
[IeTst BEIMTIPBIBAET, €C/IN MOSABATCS TaKHe MMATh TOYEK, YTO BCE JIeCITh COSIMHSIONINX X OTPE3KOB
cunue. Moxer jin Bacst emy nomerarh?

S.Illyctb l=a1 < as < ...<ap=aul=0b <by <...0.<b=>b—Bcepenuresan HATY-
paJbHBIX unces a u b coorBercTBenHO. Haitaure a u b, eciin asgor + bogo1 = a 1 asgp2e + bages = b.

6. /Tanbl pasjmaHble MPOCThIE YUCIA P U ¢, & TaKyKe IOJIOYKUTEJIHLHOE BEIIECTBEHHOE YUCTIO
a < 3. Jlokaxure, 9T0 JJIs HEKOTOPOTO HATypasbHOro k [ncio [ka| Menbine 2pg n jaemnrest
XOTd OBI Ha OJIHO W3 YWCeNT P | (.

7. JJokaxkure, 9TO IUCJIO %(123456784 +87654321% +999999994) siBisiercs: KBapaToM HEKO-
TOPOI'0 HATYPAJILHOI'O YHC/IA.

8. Haiinure Bce HaTypasbHbIe N, JIJI KOTOPBIX ypaBHenue m + 25(m) = n umMeer XoTs Obl
OJIHO HaTypaJsibHOe perienne. Yepes S(m) obosHadeHa cymma mudp qucaa m.
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MATEMATUYECKII BOM Ne2. 09.11.2022, MJIAIIITA L TPYIIIIA
IIEPBA S JIUTA

1. [Ipo narypasbhble unciaa m, n, k ussecrno, uro (9m + 10n)(10m + 11n) = k2. Haiiaure
HANMEHbIIIee BO3MOXKHOE 3HadeHne k.

2. Ha nmocke 99 x 99 ormernm 2500 HenepeceKalonuxcs MpaMOYTOJLHIKOB 13 TPeX KJIETOK.
JlokaxkuTe, 9TO KaKne-TO JIBa U3 HUX COIPUKACAIOTCS 110 OTPE3KY JJIMHBI He MEHbIIe 2.

3. Buyrpu kBagpara ABC'D BwiOpan takyio Touky P, uro PB = BC, /PAB+ /PDC =
= 90°. Haitgure yroa CPD.

4. Ilets n Bacsa urpator B urpy. M3nadaabao no kpyry paccrasienbl 1000 Todek. Pebsita
1o ouepejn (HaumHaer [leTs) coemHIOT TOUKE OTpe3KaMu cBoero Isera: Ilers cunmm, Bacs
KpacHbIM. Ec/in /iBe TOUKHN y2Ke COeJIMHeHbI OTPE3KOM, OOJIBbIIE UX COEJUHATH OTPE3KOM HeJIb3sI.
[leTst BEIMTPBIBAET, €CJIN TMOSABATCS TaKKe MATh TOUEK, UTO BCe JIeCATh COeNHSIONINX X OTPE3KOB
cunne. Moxxer yin Bacst emy nomerars?

5. Jlynsa szammcaJia HaTypaJibHOE YHCJIO, He cojepzkalliee Hyseil, HO cojeprKallee Kak M-
HUMYM JB€ pas3Hble Iudphl. 3aTeM OHa TaK:Ke BBIIHCAJIA BCE UHUCIa, KOTOPble MOTYT OBIThH
IIOJIYYeHbI IIyTeM [IePeCTaHOBKHU (P MCXOIHOI0 dncia. Kakoe MakcuMa/bHOE 3HAYEHIEe MOZKET
MMEeTh HAUOOJIBINN{ OOIuil Je/nTe/b BeeX BbIucaHHbIX JIyu3oil qucen (Br/0Uast ncxoqaoe)?

6. [To oxpyzxHOCTH pacnosiozkenbl 2022 koukn. Cepéxka XoueT MOKPACUTh Bce KOUKH B 1 IIBE-
TOB M IIOCAJIUTHh Ha N KOYEK I0 OJHOI JjArymke. Korga Jisiryiiek paccajuin, OHU HAUYMHAIOT
npbiraTh. KaxK1y1o ceKyH/ Iy Bce JIATYITKH OJHOBPEMEHHO TEPENpPLIIIBAIOT CO CBOEH KOUKHM Ha,
CJIeJIYIONIYIO 110 dacoBoii crpesike. [Ipu kakux n CepéxKa MOXKeT Tak IMOKPaCHUTh KOUYKH U Pac-
CaJINTDh JIATYIIEK, 9TO B JIIOOOI MOMEHT BPEeMEHHU JIATYIIKN OYAyT CHJEeTh Ha KOUKaX pa3HbIX
[[BETOB?

7. Hokazxute, uto uncio 3(12345678* + 876543214 +99999999) sipisiercst KBagpaTOM HEKo-
TOPOI0 HATYPATBHOIO YHCIIA.

8. Haiinure Bce HaTypasbHbIE N, JIJIT KOTOPBIX ypaBHeHue m + 25(m) = n umMeer XOTs Obl
OJIHO HaTypaJsibHOe permienne. epes S(m) obosHadena cymma mudp qucaa m.
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MATEMATUYECKII BOM Ne2. 09.11.2022, MJIAIIITA L TPYIIIIA
BTOPA4 JINTA

1. Jlan kBajgpar ABC'D co croponoit 5. Touka A; siexkut Ha cropone AD, npuyem AA; = 1.
Touka By nexur #a cropore AB, npuaem BBy = 1. Toukn C; u Cy nexar na cropone BC,
npuuem BCh, = 2, BCy = 3. Touku Dy u Dy nexar Ha cropone CD, npuuem CD; = 2,
CDy = 3. llpu nepeceuenun npsimbie ACY, A1Cy, BDy u By1Dy obpasyior KBajapar. Haiigure
ero ILJIOIIA/Ib.

2. [lerss u Baca urpator B urpy. MsnagasubHo 1o kpyry paccrapieHo 200 Todyek. Pebsra 1o
odepenn (naunnaer Iletst) coequHsttoT ToUKM oTpe3kamMu cBoero ipeta: [lers — cunnm, Bacs —
KpacHbIM. Ec/in JiBe TOUKHU yrKe COeJIMHEHBI OTPE3KOM, OOJIbIIE UX COCJUHATH OTPE3KOM HEJIb-
3s1. [leTst BHIMIPBIBAET, €CN MOSBATCA TaKHe YeThIPe TOYKU, YTO BCE IIECTh COCIMHSIIONINX X
orpe3kos cuamne. Moxker jin Bacst emy nomemars?

3. Jlynza szammcajia HaTypaJibHOE UYNC/IO0, MCIOJb3Ysd JIBe pa3Hble HeHyJeBble NMudpbl a u b
(0b6e 1upbl TPUCYTCTBYIOT). 3aTeM OHA BBINUCAJA BCE UUC/IA, KOTOPbIE MOTYT ObITH MOy I€HbI
IyTeM IEePecTaHOBKU MUMP MCXOHOTO ducjia. Kakoe MakcumMmaJibHOE 3HAUEHUE MOXKET HMETb
HanOOJIBIIII OOIIUiT e MTesIb BCeX BBIMUCAHHBIX JIynm30it qmces (BKIIOTas nCXoHOe)?

4. 1lyctb 1 = a1 < ay < ... <ap =anl =0 < by < ... < b = b—Bce genmurenn
pa3/IMUHbIX HATYypaJbHbIX uucesl a 1 b coorBercTBenno. Haiijure a u b, eciim az + bg = a n
as + by =0b.

5. B rabsmie 10 X 10 cTpoKu MpoHYyMepPOBaHbI AeCATHIO PA3INIHBIMI HATYPAJIbHBIMU TIC-
JaMu u3 rnpomMekyTka or 1 70 20, a cToabIbl — OCTAJILHBIMU JIECATHIO YNCIAMU U3 3TOTO XKe
IpoMeKyTKa. B KaKJIyio KJIeTKY 3alical IPOou3BeJieHne HOMepa CTOJIONA W CTPOKH, Ha Iie-
peceveHnn KOTOPBIX oHa HaxojuTcsd. Haiijnre HaMOOIBITYIO BOBMOXKHYIO CYMMY BCEX YHUCEN B
TaOJINIIC.

6. Mo>kHO Ji 3aMEHUTH OJIMHAKOBBIE OYKBbI OJINHAKOBBIMHI I(pamMu, & pa3Hble — Pa3HbIMU,
Tak, 9TOOBI OBLIN BBIIOJHEHBI BCE HEPABEHCTBA!

H<E A<E<C B
P B H T O

7. BoBouka pazpe3aJsi MpsiMOYTOJbHUK 4 X 7 KJIETOK Ha (PUTYPKU JBYX BUJIOB — YIOJKH U3
Tpex KJIeTOK u purypbl u3 4 kjierok Buja OYKBbl T. CKOJBKO MOTIJIO MOJYUUThCA HUryp us 4
KJ1eTOK? DUTrypKr MOXKHO MOBOPAYUBATD.

8. Moxkno Jjin 3amucaTh B psji HATypaJbHble dncia oT 1 g0 2022 BKIIOYUTE/NILHO B TaKOM
HOPSIJIKE, 9TOOBI CYMMa, JIIOOBIX JIBYX PsAJIOM CTOSIINX YUCEJ ObLIa ITPOCTHIM YUCIOM?
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MATEMATUYECKII BOM Ne2. 09.11.2022, MJIAIIITA L TPYIIIIA
TPETh4 JINTA

1. Jlan kBajgpar ABC'D co croponoit 4. Touka A; siexkut Ha cropone AD, npuaem AA; = 1.
Touka By nexur #a cropore AB, npuaem BBy = 1. Toukn C; u Cy nexar na cropone BC,
npudem BCT = C1Cy = 1. Toukn D u Dy sexxar Ha cropone C' D, npuaem C' Dy = DDy = 1.
[Ipu nepeceuennn npsimbie ACY, A1Cy, BD1 n By Dy obpasyior kBazpat. Haiijure ero miomaib.

2. Ilyctb 1 = a1 < a3 < ... <ap=aunl =5b < b < ... < b = b—sBce gemurenn
pas3/IMIHbIX HATYypaJabHBIX 4nces a u b coorBercrBeHHo. Haiiaure a u b, ecimn az + bg = a u
as+ by =0b.

3. B nenTpe meuxosiormdeckoil pasrpysku paboTaioT KOTUKHU, COOAUKH, 3aiidaTa 1 JIOIIA KA.
Saitgar BJBOe OoJiblle, deMm JiomagoK. Cobauky 1 3ajfdara COCTABJSIIOT Y€TBEPTH OT OOIIEro
qICJIa 3BEPSIT, a JIOMIAIKI U CODAUKN — ISITYIO JacTh. JloKayknuTe, 9T0 IUCI0 KOTUKOB JEJINTCSI
Ha 7.

4. B rabmmie 10 X 10 crpokn mporyMepoBaHbl gucaamu oT 1 10 10, a cTo01bl — YnucjIaMi OT
11 510 20. B Kazk/1y10 KJIETKY 3allicaJ/in IIPOn3BeIeHne HOMepa CTOJI01a U CTPOKH, Ha IIepeceIcHIN
KOTOPBIX OHA HAXOAUTCsI. demMy MOxKeT OBITh paBHA CyMMa Bcex duces B Tabsmie?

5. B crpane 100 roposioB, HUKaKKe JBa U3 KOTOPBIX M3HAYAJLHO HE CBSI3aHbI aBUAJIIHUEH.
[Be aBnakommnanuu Dyib-Ajib 1 DJib-Besib 110 ouepe/in OTKPHIBAIOT HOBBIE JIBYCTOPOHHIE PEHCh
MEK/Ty KAKIMI-TO JIBYMsI TOPOJIAME, PaHee He CBsI3aHHBbIMU aBuasuHueil (Hadmnaer Diib-AJb).
B komnanun Djb-AJb XOTAT CBA3ATH KaKne-HuOy/Ib CeMb I'OPOJIOB KPYTOBBIM MapIIPYTOM, CO-
CTOSIIIIUM 13 peficoB X KOMIIAHWU, U HE MPOXOJAIIM HU 0 OJIHOMY TOPOJY JiBaxKbl. MoxkeT
s DJib-Besib sTomMy nomemars?

6. Mo>kHo Ji 3aMEHUTH OJIMHAKOBBIE OYKBbI OJINHAKOBBIMHI (M paMu, & pa3Hble — Pa3HbIMU,
TaK, YTOOBbI OBLJIN BBIIOJHEHBI BCE HEPABEHCTBA!
I FE A FE (C B
< F < E < ﬁ < T < 5
7. BoBouka pazpe3as MpsiMOYTOJbHUK 4 X 7 KJIETOK Ha (PUTYPKU JABYX BUJIOB — YIOJIKH U3
Tpex KJeToK u Gurypbl n3 4 kjaetok Buja 6yksbl T. CKOJIBKO MOIJIO HMOJIYUNThCA buryp u3 4
KJ1eTOK? DUrypKu MOXKHO TOBOPAINBATD.

8. Ec/iu B mporpamMmy BBeCTH HATypasbHOe YUCTIO0, TO OHa MPUOABJLAET K 9TOMY UUCTY €ro
VJIBOEHHYIO CyMMYy Iudp 1 1edaTaeT pe3ysabrar. BoBa BBes B mporpaMmy Bee ducsia ot 1 1o 100.
Kaxwne quciia OyjyT HamedaTaHbl IPOrPaMMOLi?
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MATEMATUYECKII BOM Ne2. 09.11.2022, MJIAIIITA L TPYIIIIA
BBICIIIA S JIUTA. PEINIEHI Y

¢ Ornenka B 6 0aJJIOB B KPUTEPHUSIX O3HATAET OTCYTCTBUE PEIIECHNUsI, €CJIN IBHO HE OTOBOPEHO
obpaTHoe.

¢ Hepasbop ciyuaeB B KiiacCHIecKoil reOMETPUN IPHU YCJIOBUM, UTO XOTsI ObI OJIMH CyIIle-
CTBEHHBIII cjIydail pasobpan — nblpa He OoJsiee 4 6asIoB, ecjm 0OpaTHOE HE OrOBOPEHO. JTOT
kputepuii HE OTHOCUTCSH k 3ajadgaM 110 KOMOMHATOPHON T'€OMETPUU U N€OMETPUUECKUM
HEPaBEHCTBAM.

Konkypc kanmmranos.

Beipexkbre u3 Gurypku Ha KapTuHke (B IEHTPEe — JbIPKa) MAKCHMAh-
HOEe KOJINUeCTBO 4-KJIETOUYHBIX (purypoxk B Buje OykBwl 1. IlpuBennte
COOTBETCTBYIONINI TIPUMED.

OTBer. 4, npuMep IPOBEPSITh.

1. IIpo HATYpaJbHbIE qHCIIa m,n, k M3BECTHO, 9TO
(9m + 10n)(10m + 11n) = k% Haiigure HaumMenbliee BO3ZMOXKHOE
3Havdenne k.

Orser. 380. Pemenne. Ouerra: Cokparus, ecin mykHo, Ha HOJI(m, n), Mbl MOXKeM peraTh
sagaay st HO(m,n) = 1. Ecain HO(9m + 10n,10m + 11n) = d, To m + n KpatHo d,
9(m + n) xparao d u, HaKOHeI, n KparHo d. Anajsornano, m kpatao d, T.e. d = 1. TTosromy
MOXKHO cuHTaTh, uto 9m + 10n = a?, 10m + 11n = b?. dcHo, utro b > a, Te. b > a+ 1, n
10a?/9 > b?. Topcrasus, noayyaem 10a?/9 > (a+1)2. IIpeo6pazosbibast, notydaem a® > 18a+9
na>18+9/a > 18. Torma b > 20 u k = ab > 380. IIpumep: m = 29, n = 10.

¢ Tosibko npumep: 2 6asnra. Toabko oneHka: 6 6a.A.0086.

2. HazoBéM nosockoti KiaeTdaTblil IPSMOYTOJILHUK, XOTs Obl OJHA U3 CTOPOH KOTOPOI'O PaB-
Ha 1. Mbl xoTM pazouTh KjaeTkn KBajpara 99 X 99 Ha m HemepeceKarommxcs MOJOCOK Tak,
YTOOBI HUKAKHUE JIBE U3 9TUX M IOJIOCOK He MMen o01eil rpanuiibl jaanHbl 6osiee 1. Ilostockn
MOT'YT ObITh pasHbIX juinH. OlpenennTe HAMEHbIIIee M, JJis KOTOPOI'o 9TO BO3MOYKHO.

OtBer. 52+49-97 = 4805. Pemenne. [Ipumep 1t n = 7 n3o0parkeH Ha
KapTUHKE 1 eCTeCTBeHHBIM 00pa30M 000011aeTcest Ha J11000e HeIeTHOE ULCIIO.

Ouenka. Paccmorpum pasouenne kpajgpara 99 x 99 Ha e IuHIIHBIE KBA/I-
paTHKU, & 3aTeM HAUYHEM CTHPATh IPAHUIIBI HEKOTOPBIX KBAIPATHKOB, ITOKA
He 1oJIyIuM pa3OneHue Ha M MM0JI0COK. Tak Kak JIoObIe JIBe MOJIOCKH HMe-

10T TPAHUILy JJIMHBI He OoJsiee 1, TO JI/IsT KayKI0TO y3J1a CETKU MbI CTEPJIN He

6oJiee OJIHOIO MCXOJISINEro U3 Hero orpe3ka. Kpome Toro, Mbl He CTHpaJIN
OTPE3KH M3 YeThIPEX yIJIOBBIX y3/I0B (TaK KAk Mbl HE CTHPAEM OTPE3KN Ha I'PAHUIE KBaJpaTa).
Teneps paccMoTpuM JiBa y3/1a, COCETHIE ¢ KAKUM-TO YIJIOBBIM. MBI TOIZKHBI OCTaBUTH OTPE3OK,
UCXOJIATIII XOTd Obl U3 OJHOI0 M3 HUX BHYTPb KBajpaTa, nHade obpasyercs yroJioK, a He I10-
nocka. MToro, XoTs 661 y 8 y3/10B MBI He CTHPAJIH OTPEe3KH, a y ocTapmuxcs 100? — 8 y3/10B MbI
cTépJim He OoJiee UeM 10 ojiHoMy oTpe3ky. To ectb crépro He 6osiee 5000 — 4 = 4996 oTpe3koB
(momesimin Ha 2, TAK KaK CTEPTHIC OTPE3KN OBLIN TTOCIUTAHDI 1BaKIbl). [Ipn cTHpannm KazK1oro
OTPe3Ka Mbl YMEHbIIIaeM KOJIMUecTBO 110J10coK Ha 1. CjiejioBaresibHO, 10CjIe CTUPaHNs M0JO0COK
oyeT ne Menee 992 — 4996 = 4805.
¢ Tonbko mpumep: 2 baanra. TonbKo OmeHKa: 4 ba.ala.



