LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKWIT BO Ne3. 08.05.2023
TPVYIIIIA CTAPT, BEICIIIA Y JINTA

1. Haiijure Bce mapbl HATYpATBHBIX YHCET M, N TaKuX, 9T0 (m + m)-3Hadnoe umcyio 33...366...6
S——

m n
ABJIdeTCdA KBaJApaTOM HaTypPaJIbHOI'O YUCjIa.

2. Heuérnoe HaTypaJdbHOE YHCJIO 1T > 1 ImoAaeJinjin ¢ OCTaTKOM Ha BCE€ HaTypaJibHble 9UCJIa, MEHbIINE 7.

(n—
4

1)2 .
Oka3zajioch, YTO CyMMa BCEX IOJIyUUBIIIXCS OCTATKOB PaBHA ) . Haiiiure Bce Takue n.

3. Bommebnuku Anbbyc u lestept urpaior B urpy Ha kjerdaroM kBajpare 2023 x 2023. B nenTpasib-
HOIl KJIeTKe KBaJ[paTa CHJIUT IIOKOJIaTHas JATYIIKa. B cBOil X0 BOJIMEOHNK BBIOMPAET OJIHO M3 YeTHIPEX
HaIpaB/IeHnil, TapaJslieJIbHBIX CTOPOHAM KBaJIpaTa, U 3aKOJJIOBLIBAET JIATYIIKY NPBITHYTh Ha d KJIETOK B
BLIODAHHOM HAIIPABJIEHUH, TJle d N3HAYAILHO PABHO | M yBeJMUUBAETCA Ha 1 1OC/Ie KayKJoro MpblKKa (3a
IpeJiesibl KBaJpaTa BBINPBITUBATE HEJb3s1). TOT, KTO He MOYKET CJIeJIaTh X0/, IPOUTrphIBaeT. AbOyc Haun-
HAEeT, XOJIAT BOJIIEOHUKHN 110 odepein. KTo u3 BoJIIeOHUKOB MOXKeT obecriednTh cebe 11odery He3aBUCUMO
OT JeiicTBuUil corepHuKa’

4. B cTpane 28 TOpPOJIOB, MeXK/Iy HEKOTOPBIMI TTapaMU TOPOJIOB IIPOJIOZKEHBI OJJTHOCTOPOHHME foporu. 1Ipn
9TOM MEK/Ly JIIOOBIME JBYMsI TOPOJIAMU MIPOJIOKEHO He OoJtee oiHOit Joporu. M3BecTHo, uTOo 7151 J1I0OBIX 16
rOPOJIOB €CTh IUKIMIECKUI MapIIPyT, IPOXOJSIIII 110 KaXKIOMY U3 HUX POBHO OJIMH pa3 (1 He IPOXOIsIIuii
o JApyrum ropojgam). JJokaxkure, 9ro u3 JOOBIX 17 TOPOIOB MOKHO BBIOpaTh 15 TaKuX, 9TO CyIIECTBYET
IUKJTMIECK U MAPIIPYT, TPOXO/ISIIIIA [0 KAayKJIOMY U3 9TuX 15 ropo/ioB pOBHO OJIMH pa3 (1 He TPOXO TSI
[0 JIPYTUM TOPOJIaM).

5. JlecaTh MOIOKUTETBHBIX YUCENT BBIMUCAIN B CTPOUKY B IOpsijike Bozpacranus. OKa3aaochk, ITO Bce
Pa3HOCTHU MEZK/Iy COCEHUMHU YUCIAMU PABHBI, U UYTO YJIBOEHHOE BTOPOE 10 CUETY YUCJIO OOJIBINE YeTBEPTOIO
1o cuery. Jlokaxkure, 9TO yIIgTepeHHOe ITPOU3BE/ICHIE BCEX TNUCEI, CTOAIINX Ha HEUETHBIX MecTax, O0JIbIe
[IPOU3BE/IEHUS BCEX HMUCEJI, CTOANNX HA YETHBIX MECTaX.

6. B xkBajgpare 100 x 100 Kaxk1y10 KJIeTKy pa3OUIN Ha JIBa TPEYTOJbHUKA, ITPOBE/IS KaKyIO-TO JIMaroHa/Ib
KJIETKH. B Kakoe HamMeHbIIlee KOJIMYECTBO IIBETOB 3aBEJIOMO MOYKHO IIOKPACUTh BCE 9TH TPEYTOJIbHUKA TaK,
YTOOBI JTIIOOBIE JIBA TPEYTOJILHUKA, UMEIOIIe ODOIYI0 CTOPOHY WM BEPIIUHY, ObLIN TMOKPAIIEHbI B Pa3Hble
uBeTa’

7. B 3ase 100 mypernos, Bce JapyT japyra BujaT. KaxkaoMmy Myjpelty HaJie/id 9€pHYT0, OeTyIo UIn 3eJIEHYIO
nusny. Bee Myapennsl 0 JHOBPEMEHHO JIOJIKHBI HAIIMCATH Ha OyMaykKKaxX THIOTE3bI O I[BETaX CBOUX IILJISIL.
Ecimm xoTh ouH He yrajaer mBeT CBOel MUIAINBI — BeeX Ka3udaT. MyapenaM J1aan IOCOBEIATLC 3apatee,
U OHHU 3HAIOT, YTO PACKJIaJ ILIAIN OyleT BeIOpaH ciaydaiino n3 mHoxkecTsa Beex 319 packiamnos. Ilosromy
MYJIPEIbl XOTAT BbIOPaTh cebe CTpaTerun Tak, YToObl YMC/I0 PACKJIAJIOB, B KOTOPBIX BCE YIa ILIBAIOT, OBLIO
MAaKCUMaJIbHO BO3MOXKHBIM. deMy paBHO 3TO YUCTIO?!

8. Ctpoka u3 2023 nudp, Kaxkjaas U3 KOTOPbIX — HOJIb WU €JIUHUIA, HA3BIBACTCA HAUHOU, €CTH B HEi
ecTb He MeHee cemu euaUI ToApsia. Crpoka n3 2024 mudp, Kaxkj1as U3 KOTOPbIX — HOJIb WK €JUHUIA,
Ha3bIBaeTCsI 200H01, €Cau B Hell ecTh He MeHee BOCHBMH OJIMHAKOBBIX Iudp moapsia. Haitaure orHOIIEHNME
KOJIMIECTB HAIHBIX U TOTHBIX CTPOK.



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKWIT BO Ne3. 08.05.2023
TPVIIIIA CTAPT, IIEPBAY JINTA

1. Haiijure Bce mapbl HATYpATBHBIX YHCET M, N TaKuX, 9T0 (m + m)-3Hadnoe umcyio 33...366...6
S——

m n
ABJIdeTCdA KBaJApaTOM HaTypPaJIbHOI'O YUCjIa.

2. CyMMa OCTaTKOB OT JieJIeHNsl HaTypaJbHoro ducja N Ha Bce HaTypaJbHbIE Yucja, MeHbinue N, paB-
ma N. Haiimure Bce Takue N.

3. Boymmebnuku Annbyc u lesiept urparor B urpy Ha kjaerdarom ksajpare 2023 x 2023. B nenrpaiib-
HOI KJIETKE KBaJpaTa CHJUT IOKOJIaJHAs JIATYIIKA. B ¢BOil X0/1 BOJIIEOHNK BLIOMPAET OJIHO U3 UETHIPEX
HallpaBJIeHUI, TTapaJsiie/IbHbIX CTOPOHAM KBaJipaTa, U 3aKOJJIOBBIBAET JIATYIIKY HPBITHYTH Ha d KJIETOK B
BBIODAHHOM HAIIpaBJIEHUH, Ijie d W3HAYAJIBHO PABHO 1 M yBeJMUuBaeTcst Ha 1 1oc/ie KasKI0ro MpbikKa (3a
[peJiesibl KBaJipaTa BbIIPBITUBATH HEJIb3s1). TOT, KTO He MOYKET CJIeJIaTh XOJI, IPOUTrphIBaeT. Ajb0yc Haun-
HaeT, XOJIAT BOJIMEOHUKHU 110 ouepe . KTo n3 BoJIeOHNKOB MOXKeT 0becrieunTh cebe 1modery He3aBUCUMO
OT JIeCTBUIl COIEpHUKA!

4. Xozgaun mupka pacctaBusi 100 610X Ha 9UCIOBON MPSAMOM, MPUYEeM HUKaKue JiBe 0JIOXU He OKa3aJucCh
B OJIHOIl TOYKEe. YCTPOUBIIUCH, OJIOXM HAYMHAIOT MPBITaTh [0 CJIEIYIONMM IIpaBuaaM. KaxKiayio cekyHy
KazK 1ast 6J10xa BIOUpaeT OJIMKANIITYIO 10 PACCTOSTHUIO TOUKY, 3aHATYIO OJHON MJIM HECKOJILKUMU JIPYTHMUI
60xaMu (ecii TaKMX TOYEK JiBe, TO W3 HUX BHIOMpaeTcs IpaBasi), a 3aTeM BCe OJOXU OJHOBPEMEHHO
[IPBITAIOT Ha BHIOPAHHBIE MU TOYKH. epe3 HEKOTOpPOe BpeMs Bce OJIOXH COOPAIMCH POBHO B JIBYX TOYKAX.
3a Kakoe HamMeHbIIIee KOJTMYECTBO CEKYH/I 3TO MOIJIO IPOU30MTH !

5. Iomoxkurenbuble uncia a < b < ¢ < d < e TAKOBBI, UTO BCE PA3HOCTH MEKJy COCETHUMU YHCJIaMU
paBubl. M3BectHO, uTO 20 > d. lokaxkure, uto Had > 2be.

6. B xBasipaTe 100 x 100 KaxKy1o KJIeTKy pa3Ou/in Ha JBa TPEYroJbHUKA, IIPOBEJI KAKYIO-TO JUaroHaIb
KJIETKH. B Kakoe HamMeHbITee KOJTUIeCTBO IIBETOB 3aBEIOMO MOXKHO TTOKPACUTH BCE 3TU TPEYTOJbHUKH TaK,
9TO0OBI JIIOOBIE JIBA TPEYTOJIbHUKA, UMEIOIIe OOIIYI0 CTOPOHY WJIM BEPIIUHY, ObLIN IOKpPAIIEHbl B pa3Hble
nBeTa’

7. B 3ame 99 mympernos, Bce Jpyr apyra BuAAT. Kaxkaomy Myszperly HaJe/ i 9€PHYIO WU OEJTyIO ILIAILY.
Bce myniperibl 0 THOBpEMEHHO JIOJI?KHBI HAIIUCATh Ha OyMayKKax THIIOTE3bI O IIBETaX CBOUX ILIAI. Kcan XoTh
OJIVH He yra IaeT IBET CBOEN MIJIAIBI — BCeX Ka3HAT. MyperaMm JaJim MoCOBEMAThCS 3apaHee, U OHU 3HAIOT,
YTO pacK/al ML OyIeT BhOpaH ciydaitno u3 MHoxkecTsa Beex 2% packiaios. IloaTomy Mympersl XoTaT
BBIOpaTh cebe cTpaTeruu Tak, 9TOObI YUCJIO PACKJIAIOB, B KOTOPBHIX BCE YIaIbIBAIOT, OBLIO MaKCUMAaJIbHO
BO3MOYKHBIM. deMy paBHO 9TO YHCJIO, U KaK JeficTBOBAThL Myjperam’

8. Ctpoka u3 2023 nudp, Kaxkjaas u3 Koropbix — 0 wn 1, Ha3bIBaeTCd HAWMOU, €CJIA B HEll €eCTh He MeHee
cemu myseit moapsizt. Crpoka u3 2024 mudp, Kaxaas u3 KOTopeix — 0 mim 1, HazbBaeTCsT 200H0U, €Cin
OHa HAaUYMHAETCs ¢ 1, U B Hell ecThb He MeHee BOCbMU OJIMHAKOBBIX IUMp moapsia. JlokaxKure, 9TO HSIIHBIX
7 TOJHBIX CTPOK — IOPOBHY.



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATNYECKUN BOM Ne3. 08.05.2023
TPYIIIIA CTAPT, BTOPAY JINTA

1. Anzpeit BcTaBua B nociegoBaresibHocT 222222222 (9 ABOEK) MeXK/Ly HEKOTOPbIME IidpaMu 3HAKI
apupPMEeTUIeCKIX JEHCTBUIL: «+», «—», «X», «-—», HO He CKOOKH TaK, 9TO 3HaYEHUE ITOJIyIEeHHOI'O BhIPa-
JKeHUsT — TPEX3HATHOE 9ncjio. A demy, camoe 6oJIbIliee, OHO MOYKeT ObITh PaBHO?!

2. CymMa OCTaTKOB OT JleJIeHNs HaTypaJibHOro dncia N Ha Bce HaTypaJbHbIe ducia, MeHbime N, pas-
ma IN. Haitogure Bce Takue N.

3. Bomebuuku AnbOyc u lestept urpator B urpy Ha kjerdaroM ksajpare 2023 x 2023. B nenTpasib-
HOI KJIETKE KBaJpaTa CHJIUT IOKOJaIHAs JIATYIIKA. B cBOil X0/1 BOIIIEOHNK BBIOUPAET OJHO U3 YeThIpeX
HAIIPABJICHUN, MapaJIeIbHbIX CTOPOHAM KBaJIpaTa, U 3aKOJ/JI0OBBIBAECT JIATYIIKY HMPBITHYTH Ha d KJIETOK B
BBIODAHHOM HAIIPABJIEHNH, TJie d M3HAYAJIBHO PABHO | M yBeIMIHBAETCs Ha 1 1MOCje KayKioro MphiKKa (3a
[peJiesibl KBaJpaTa BbINPBITUBATH HEJIb3s1). TOT, KTO He MOYKET CJIeJIaTh X0/, IPOUTpPhIBaeT. AbOyc Haun-
HAET, XOJIAT BOJIIEOHUKHN 110 ouepein. KTo 3 BOJIIEOHUKOB MOXKeT obecrednTh cebe 1odey He3aBUCUMO
OT jJeiicTBuil cornmepHuka’

4. Xozsgua rmupka pacctaBua 100 6,10X Ha YHCIOBOI MPsAMOI, TpUdeM HUKaKue JiBe OJIOXW He OKa3aJuCh
B OJIHOIl TOYKEe. YCTPOUBIIUCH, OJIOXM HAYMHAIOT MPBLITaTh [0 CJIEAYIONMM MpaBuaaM. Kaxmayio cekyny
KazKJlas 0J10Xa BEIOMPAET OJIMKARIIYIO TI0 PACCTOSHUIO TOYKY, 3aHATYIO OJIHON WIN HECKOJTbKUME JIPYTUME
6ioxamu (eci TAKMX TOYEK J(Be, TO M3 HUX BBHIOMpAETCs IpaBas), a 3aTeM Bce OJIOXU OJHOBPEMEHHO
HPLITAIOT Ha BbIOpaHHBIE UMU TOYKU. MoOr Jin XO3dMH NUPKa paccTaBuTh 010X Tak, uro depes 10000
CeKyHJ[ OHM OY/IyT HAXOJNTHCS POBHO B YETHIPEX TOUKAX '

5. [Homoxurenbable uncia a < b < ¢ < d < € TaKOBBbI, YTO BCE PA3HOCTU MEKJIY COCETHUMH YUCIaMU
paBHubI. M3BecTHO, uTO 20 > d. Jlokaxkure, aro Had > 2be.

6. B xkBagpaTte 8 X 8 KaxKIyi0 KJIETKy pasOmid Ha JBa TPEYTroJbHUKA, IIPOBEIs KaKyl-TO JuaroHajb
KJIeTKH. B Kakoe HamMeHbIIee KOJIMIECTBO IBETOB 3aBEJOMO MOYKHO TMOKPACHTH 3TH TPEYTOJHHUKHU TaK,
YTOOBI JIFOOBIE JIBA TPEYTOJIbHUKA, UMEIOIIe OOIIYI0 CTOPOHY WM BEPIIUHY, OBLIN IHOKPAIIEeHbl B Pa3Hble
1BeTa’

7. B zase 99 mynpernos, Bce JApyr Apyra BUAAT. KaxkaoMmy My/peily Hajean 9€pHYI0 WU Oe/IyIO MIJIAIY.
BCG MyZApenbl OJJHOBPEMEHHO JOJIZKHBI HAIIUCAaThb Ha 6yMa}KKaX THUIIOTE3bI O IIBE€TaX CBOUX IIIJIAIL. ECJII/I XOThb
OJINH HE yraJiaeT IBET CBOeH MIJIAIBI — BeeX KasHAT. MyaperaM JaJiu IOoCOBEIAThCs 3apaHee, U OHU 3HAIOT,
YTO pacKyIa/l ILIAI OyIeT BRIOpaH CaydaitHo n3 MHOXKecTBa Beex 2% packianos. [109ToMy MyIpers! XoTaT
BLIOpaTh cebe cTpaTernu Tak, YTOOLI YUCIO PACKJIAJI0B, TAe BCe YraJbBaioT, obuto He Menee 2%, CumoryT
JIX OHU 9TO CHEIaTh?!

8. ITo kpyry paccrasienst 100 BoEOHIKOB — HEKOTOPbIE PBIAPH, & OCTaJIbHBIC JIZKEIbl (Bce BOJIIes-
HUKH 3HAIOT, KTO ecTh KT0). JI1060if n3 HUX MOMKET cKazaTh: «f MEHSI CYIIHOCTH CBOMX cocelieil (T.e.
IpeBpalan pbliaps B Jokena, u Haobopor). Bxkyx!» Ho Tor, KTo B JaHHBI MOMEHT pBIADD, JIEHCTBU-
TeJIbHO MEHHET CYITHOCTh COCe/Ieil, a TOT, KTO B JJAaHHBI MOMEHT JIZKeIl, HIYero He MeHseT, TOJIbKO TOBOPHUT
Tak. Jlokazkure, 9TO B JIO0OI CHUTYaIlMU BOJIIIEOHNKHU CMOT'YT JI€fiCTBOBATEH TaK, YTO B IIPOIECCE STUX IIpe-
BpallleHnl ocTaHeTcs He 6oJjiee JIByX phIIapeii.



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATNYECKUN BOM Ne3. 08.05.2023
TPVIIIIA CTAPT, TPEThY JIUTA

1. MoKHO 11 BCTaBUTH MEZK/Iy HEKOTOPBIME IHdpaMu B MocjaeoBarebHoct 222222222 (9 nBoek) 3ua-
KU apuPMETHIECKUX JNEUCTBUI: «+», «—», «X», «=», HO HE CKOOKHU TaK, IYTOObI 3HAYEHUE IOTYIEHHOTO
BBIpaXkKeHust ObL10 paBHO 9997

2. CymMa OCTaTKOB OT JleJIeHrs HaTypaJibHOro dncia N Ha Bce HaTypaJbHbIe ducia, MeHbime N, pas-
ma IN. Haitogure Bce Takue N.

3. Bomebuuku AnbOyc u lestept urpator B urpy Ha kjerdaroM ksajpare 2023 x 2023. B neHTpasib-
HOI KJIETKE KBaJpaTa CHJUT IMOKOJIaHAs JIATYITKa. B ¢BOil X0/1 BOIIIEOHNK BBLIOMPAET OJIHO U3 UEThIPEX
HAIPABJICHUN, MMapaJIe/IbHbIX CTOPOHAM KBaJipaTa, U 3aKOJ/JIOBBIBAECT JIATYIIKY HMPLITHYTH Ha d KJIETOK B
BBIODAHHOM HAIIPABJIEHNH, TJie d M3HAYAJIBLHO PABHO | M yBeIMYnUBaeTCs Ha 1 1Mocje KayKioro MpbikKKa (3a
[peJiesibl KBaJpaTa BbIIPBITUBATH HEJIb3s1). TOT, KTO He MOYKET CJIeJIaTh X0/, IPOUTpPhIBaeT. AbOyc Haun-
HAET, XOJAT BOJIIEOHUKHN 110 odepein. KTo u3 BOJIIEOHUKOB MOXKeT obeciednTh cebe 1odey He3aBUCUMO
OT JeiicTBuUil corepHuka’

4. Xozsaua mupka pacctaBua 100 6,10x Ha YHCIOBOI MPsAMOI, TpUYeM HUKaKue JiBe OJIOXW He OKa3aJuCh
B OJIHOIl TOYKEe. YCTPOUBIIUCH, OJIOXM HAYMHAIOT MPBLITaTh [0 CJIEAYIONMM MpaBuaaM. Kaxmayio cekyny
KazkJias 0J10Xa BBIOMPAET OJMKANIIIYIO TI0 PACCTOSHUIO TOYKY, 3aHATYIO OJIHON WU HECKOJTbKUME JPYTUME
6oxaMu (ecim TaKMX TOYEK JiBe, TO W3 HUX BHIOMpAETCs IpaBasi), a 3aTeM Bce OJOXH OJHOBPEMEHHO
[PLITAIOT Ha BbIOpaHHBIE UMU TOUKU. MoOr Jin XO3duH MUPKa paccTaBuTh 010X Tak, uro depe3 10000
CeKYHJ[ OHM OYy/IyT HAXOJUTHCS POBHO B IETHIPEX TOUKAX '

5. [lonoxkurenbublie ncia a < b < ¢ < d TakoBbl, uT0o d —c = c— b =b —a u 2b > d. /lokaxkure, 4910
8ac > 3bd.

6. B kBagpaTte 8 X 8 KaxK/Iyi0 KJIETKy pas3Omid Ha JBa TPEYTroJbHUKA, IIPOBEIs KaKyl-TO JuaroHajb
KJIeTKH. B Kakoe HamMeHbIIee KOJMIECTBO IBETOB 3aBEJOMO MOYKHO TOKPACHTH 3TH TPEYTOJHHUKHU TaK,
YTOOBI JIFOOBIE JIBA TPEYTrOJIbHUKA, UMEIOIIe OO0 CTOPOHY WM BEPIIUHY, OBLIN IHOKPAIIEHbl B Pa3Hble
BeTa’

7. Yuurenp pemms HAKOPMHUTH CBOI Kjacc numneil. [Ipm srom on npumyman ciemyrommit kBect. OH
BbIOpaJs 11 jiokaruit B mKoJjie u mponymepoBaj ux ducjaamu ot 1 o 11. Ero mian coctout B TOM, 9TOOBI
[IOMECTUTH B ¢-I0 JIOKAIUIO OYyMakKKy, Ha KOTOPOW HAIMCAHO, YTO HYKHO HJTH B ¢ + 1-10 JiOKaIuio, a
B 1l-to mokamumio — mmmiy. Takum obpasom, cTapToBaB u3 1-if JOKauy NIKOJBHUKHU IPONIYT KBECT U
HAIYT nury. Y 9uTe/ib nepegai OyMazKKi MOMOITHUKY, YTOObl TOT Pa3JjIoKu/I ux 1o jokarusaM. O1Hako
TOT 3a0bLI, Ky/ia HYyKHO MOJIOKUTH KaKyl0 OyMaykKKy U pa3JjIoKWJ UX B cIydaiiHOM mopsike. Beerma mm
MTKOJIbHUKYA CMOTYT HAWTHU TTHIILY !

8. ITo kpyry paccrassenst 100 BoJIIEOHUKOB — I10JIOBUHA PITIAPHU, & OCTAIbHBIE JIZKEIIbI (BCe BOJIIEOHUKN
3HAIOT, KTO €CTh KTO). [Ipu 9TOM POBHO JiBa pbIIApPs COCEJICTBYIOT ¢ JiKenamu. JIro6o# U3 HUX MOXKET
cKa3aTh: «¢l MEeHsII0 CYIIHOCTH CBOMX cocelieil (T.e. IpeBpaIlai philaps B JKerna, 1 Haobopot). Bxyx!»
Ho Tot, KTO B JaHHBIII MOMEHT PBINIAPh, JIENCTBUTEIHLHO MEHSET CYIIHOCTH COCeJIeil, & TOT, KTO B JIAHHBIN
MOMEHT JIZKeIl, HIYero He MeHseT, TOJIbKO TOBOPUT TakK. JloKaxKuTe, YTO BOIIIEOHUKN CMOTYT JIefiICTBOBATD
TakK, YTO B IIPOIECCE ITUX MPEBPAIEHUI OCTAHEeTCd He DoJiee ABYX PBIApeil.



