LXIV YPAJIbCKUI TYPHUP IOHBIX MATEMATHKOB. 28.04-04.05.2025

Komangnaas omvmmana. I'pymma Crapr.

1. Heckoavko wWroAbHUKOS HANUCAAU KOHMPOAOHYIO, U KAHCOOIT NOAYUUAL 30 HEE ouenky: 2, 3, 4 uau 5.
Oxa3a.10cb, ¥MO POBHO NOAOBUHA WKOALVHUKOS NOAYMNUAG OUEHKU 2 U 3, a4 NOAYHUSWUT J80TUKYU POSHO
BNAMEPO MEHLULE, YeM NOAYHUBUUL NAMEPKU. Kpome mozo, cymma 8Cex 4EMHHIT NOAYUEHHDIT OUECHOK
PABHA CYMME BCET HEUEMHBIT NOAYUEHHBIT 0UeHoK. Karxuxr ouenor 6vi.a0 noayweno boavwe: nAMEPOK Uil
YEMBEPOK, U 80 CKOALKO pa3?

OtBet: Yerepok Gosbiiie B 7 pa3. Pemenme. [Iycts Ob1710 a j1BOEK, b TPOEK, ¢ 4e€TBEPOK U d MATEPOK.
Torna u3 ycjaoBus umeeM ypaBHEHUS:

a+b=c+d;, bda=d; 2a+4c=3b+ 5d.

CritaJibiBas yTPOEHHOE IIEPBOE ypaBHEHHWE C TpeTbuM, rnojaydum ba + 3b + 4c¢ = 3¢ + 3b + 8d, To ectb
S5a+c¢=28d,d+c=28d, c=T1Td.

2. Ha ypoxe anesutickozo 33 yuenukra udyuasu 5 Ho6bX cA06. B nauvane ypokxa yuumenv xancdomy usd
31 yuenukxos pacckadan 3HAUEHUS HECKOALKUT (He MmeHee 00H020) U3 IMUL HOBHIT CA08, NPUHEM HUKA-
Kum d8ym pebamam ne docmancsa odun u mom oce nabop. A Ilems u Baca x wauanry ypora onodoani,
U HE Y3HAAU 3HAYEHUE HU 00H020 CA0BG. 3amem Yyuumensb KaHcoyo MUHYMY 6ulOUPaL Napy Yuenuros,
Komopovie deausucs dpye ¢ Opy2om BCeMU HOBLLMU CAOBAMU, KOMOPHLE OHU K IMOMY MOMEHMY Y3Haru. B
pesyavmame uepead t munym ece 33 yuernura, exarouas Illemio u Bacro, yaruaaru ece b5 noswx cros. Karxoso
HAUMEHDUWEE BO3MOACHOE T, NPU KOMOPOM MAKOE MO2A0 NPOU3OTIMU?

OtBer: 17. Pemenune. Ornenka. Pa3 vabopsr y Bcex 31 yUeHMKOB pas3Hble, U BCEBO3MOMKHBIX HEIYCTBIX
HabopoB Kak pas 2° — 1 = 31, poBHO OJIMH yUeHNK, Ha30BeM ero Toseil, 3HaeT M3HAYAILHO BCE D CJIOB, a
ocTalibHble Bee 3HatoT He Oosiee 4. VToro, B Havase B Kjacce ecTh 32 yuenuka (Bce kpome Toun), KoTopble
3HAaYEHHE XOTh KaKOTO-HUOY/Ib CJI0Ba He 3HAIOT. KaxKIyio MUHYTY JIXIIb JBOE UYTO-TO y3HAIOT, IIPUIEM XOTh
pa3 ¢ KeM-TO B I1apy BIiepBble TocTaBAT [leTio, 1 B 3Ty MUHYTY JIMIIIb OJIUH YYE€HUK 9TO-TO y3HaeT. [loaTomy
16 MuHYT HEe XBaTUT: 3a 3TO BpeMd He Oojiee 1 4 16 - 2 — 1 = 32 ydeHuka y3HAIOT BCE CJIOBA.

[Tpumep. Jokazkem, 9To 3a 17 MUHYT CIpaBUTHCS MOKHO. PazobbeM yueHHKOB (Bcex Kpome Bacu) Ha
mapbl ¢ HAbOpaMu, JOMOJTHAIOMNMHE JIPYT APYTa 10 Habopa nu3 BcexX H cjioB. D1u 16 map 3a nepsble 16 MTHYT
obMeHnsoTCd nHdopmalmeit n y3naoT Bce ciaoBa. Octasiock B 17-yio MuHyTYy moctaBuTh B mmapy Bacio ¢
KEM YTOJIHO, YTOOBI U OH Y3HAJ BCE CJIOBA — U MbI JIOOMIUCH TIEJIH.

3. Uzopv 6344 100 aucmos 6ymazu u ma KaHcIoM AUCTE HANUCAA HECKOADKO PASAUMHBLT HAMYPAALLHBILT
yucen, He npesocrodswur 100. s aobozo 1 < k < 100 oxasarocwy, wmo ecau wucao k svinucano poeHo
Ha £ aucmazx, mo wucao £ 8vinucano posHo Ha k AUCMAT, NPU IMOM KaHcIoe “UCAO SHINUCAGHO TOM.S Ol
odun pas. Ckoavko wucen moocem 6vimo evinucano y Heops 6 cymme na scex aucmaz? (Kaoswcdoe wucao
CHUMAETNCA CMOADKO PA3, CKOAVKO €20 GblNUCAAU. )

OrBer: 5050. Pemenme. Samerum, aTo eciiu uucia ki # ko BbIIucanbl 110 £ pa3, TO 9uc/io £ JT0KHO ObITH
BBINIUCAHO U ki pa3, u ky pasa ogHoBpemenno. Ho sToro, oueBuino, He MoxkeT ObITh. CJie10BaTEIbHO, BCE
YHCJIa BBITUCAHBI PA3HOE KOJIMYECTBO pa3, TO €CTh B cyMMe Bbimucano 1+ 2 + ... 100 = 5050 guce.

4. Hazosem namuanauHoe 4ucro 6€3 HYyAeBuT Uu@p UHTEPECHBIM, ECAU OHO ABAACMCS NAGAUHOPOMOM
(m.e. ecau npouumamov e2o0 yu@pve 6 06PAMHOM NOPAJKE, MO NOAYUUMCH UCTOOHOE YUCAO, HANPUMED
23432 ) u e2o0 cpednas yudpa 6 dea paza boavwe nepsot. okasrcume, wmo npoudsedenue 2025 unmepecnvix
yuces He Modcem Ovimy Keadpamom HaMYPaAbHO20 YUCA.

Pemenne. 3anumem narepecroe uncsio kKak ab(2a)ba = 101 - aba. Torna OHO KPATHO IIPOCTOMY THCIY
101, mpuaem poBHO B 1 cTemnmenun, MOCKOJIBKY aba ma 101 genuThcs He MOXKeT, Beab 1udpa b He HyJIeBasd.
[TosTomy mpousBesienne 2025 MHTEPECHBIX YHCENT COJEpKHUT mpocToe dncyio 101 posro B 2025 cremnenw,
CJIeJIOBATE/IHHO, HEe MOXKET OBITh KBaJIpaTOM HATYPAJIHHOTO YUCIA.

5. Ha docke manucano 14 wucen: n nysetd u 14 — n edunuy (1 < n < 13). 3a oduy onepavyuio mootcro
8uLOPAMYL Kakue-HubydL cemvb Huces Ha docke U 00HOBPEMEHHO NPUbABUMs K Karcdomy ud nux no 1, a
8CE OCMANDHBIE CEMb YUCEA YMHOACUMD Ha 8. [Ipu Kakux n Mo2HCHO, NOCACOOBAMENLHO GOINOAHAL MAKUE
onePatuL, cOeaamsb 6Ce YUCAL PABHHLMU Y

OtBer: 7. Pemenne. Otenka. 3aMeTuM, 4YTO OCTATOK OT JeJeHUS HA 7 CYMMBI 9THX YUCE He MEHSIETCs.
B konne on pasen 0, 3naunT u B Haudase paBed (. Torga mcxojiHoe KOJUYECTBO €IMHUIL JICJIUTCHA Ha 7,
1.e. paBao 7. [Ipumep. [lycts n3navaabno 7 equnui. laBaiite npubaBuM K HUM k pas3 10 €JUHUIIE, TOTOM



YMHOXKUM UX Ha 8, moayduM Habop 8k, 8k, ..., 8k,1,1,...,1. Teneppr m pa3 yMHOXKUM BCe €INHUIILI Ha 8.
[Tonyunm 7 unces, paBHBIX 8k + m u 7 uncen, pasubix 8™. Ilpu m = 8 u k = 8" — 1 Bce umcia 6yayT
paBHBEI.

6. Ilema u Baca ueparom 6 uepy. B navase Ilems ommeuaem 99 mouex na okpyscrocmu u HEKOMOPLLE
napovl AMULT MOoUer COeQUHAEM OMPEIKAMU MAKUM 00pa3om, 4mobv. u3 KarcdIot mouky Sulrodus TOMms
oo, 0dur ompesox. Ilocae amozo Bacs moocem cmepemnv Heckoavko nposedennur Ilemetd ompeskos. 3a-
mem Ilems naamum Bace odun pybav 3a kascdyio ommewernyto mouky, us Komopot Meneps 6vrooum
Hewémmoe wucao ompesdxos. Kaxyro naubosvwyro cymmy denez Baca moorcem 2apanmuposanto 3apabo-
mamov Hesasucumo om deticmeut Ilemu?

OtBer: 66. Pemenume. Crparerus 3a Ilerio. Pa3obném Toukn Ha 33 TpOiiKM, 1 B KaxKI0# TPOIKe CoeTuHIM
OJIHY TOYKY C JBYMs JPYIUMHU OTpe3KoM. O4UeBHIHO, UTO Kakue Obl OTPe3KH HE cTupas Bacs, B KaxK1oii
TPOIiKe OCTaHeTCs XOTs ObI OJHA TOYKA C YETHBIM YHCJIOM HCXOISIINX OTPE3KOB.

Crparerus 3a Bacro. Byaem mocieoBaTeibHO CTUPATh OTPE3KHU, KaxKIbIil pa3 BEIOMpPas OTPE30K, KOTO-
prIU/I HE dBJIdeTCd €JMHCTBEHHBIM OTPE3KOM HM AJigd OJHOTI'O M3 CBOUX KOHIIOB. PaCCMOTpI/IM MOMEHT, KOI'la
0OJIbIIIE HU OJHOTO TAKOI'O0 OTPE3Ka CTepeTh Hesb3sl. Torma KarkIoil TOYKe, M3 KOTOPOIl BBIXOIUT OoJiee
OJIHOTO OTpe3Ka, MOYKHO COIIOCTABUTH HE MeHee JIBYX TOYEK, KOTOPBIe ¢ Hell COeMHEHbI, IIPUIeM ITH TOU-
K1 Oy/IyT COeJIMHEHBI TOJIBLKO C Heil, a CJIeI0BATEILHO, He COIMOCTaB/IeHbl HUKAKOW JIPYTroil TOYKe. SHAUMUT,

1

TOYEK, U3 KOTOPBIX BBIXOIUT HOJIee OTHOIO OTpe3Ka, Oyaer He boee 3 OT ODIIEro Ime/a, To eCTh He boJtee

33. Torma Oymer xors 661 66 TOUYEK, U3 KOTOPBIX BLIXOJIUT POBHO OJIMH OTPE30K.

7. Jlan xeadpam 30 x 30 xaemox. Hatioume nauborvuiee HamypasvHoe YUCAO 1. MaKoe, Ymo ecau omme-
mumos na docke A100vie N KAEMOK, Mo 6cezda natidemces cnocob nocmasums 40 puwer na neommeueroie
KAEMKEU MaKuUM 00pa3om, 4mobv. 6 110001 cmpoke u A1000M cmosdue cmoasa Tomsa 6v. 00Ha duwka, U
npu amom 0A8 Mobotl uwry 6 e€ cmpoke Ul 6 €€ cmosbue cmoasa eweé xoms bv, 00Ha Puuka.

Otet: 29. Pemenne 1. Eciiu N > 30, T0 MBI MOXKEM OTMETHTb BCE KJIETKH OJIHOI CTPOKHU, U TOLIA
durku Oy1eT HEeBO3MOYKHO ITOCTABUTD.

Hokaxxem, aro ipu N = 29 MOXKHO Tak moctaBuTh ¢dumku. HazoBeM MHOXKeCTBO M3 k KJIETOK B
kBajgpare k X k nadetinvim, ecan ST KJIeTKH HAXOIITCA B PA3HBIX CTPOKAX M PA3HBIX CTOJIONAX.

Jlemma: eciin B KBajsipare k X k MeHbIe k OTMEYEHHBIX KJIETOK, TO CYIIECTBYET JiaJeiiHoe MHOKECTBO,
He cojleprKalliee OTMEYEHHBIX KJIETOK.

JokazaresbeTBo: MOKHO BBLIEINTE k HEIlepECEKAIOUXCs JIaIeHHBIX MHOYKECTB (KJIETKU TIABHON Jua-
FOHAJIN, KJIETKU HaJl IVIABHON JMArOHAJBIO U HUXKHsIA yriioBad u T..1.). Torma xorst 6bl OJHO U3 HUX He
Oy/IeT coJiep:KaTh OTMEYEHHYIO KJIETKY.

[lepeitnem k perennio 3aa4qn. Pazodbém kBajipat 30 x 30 Ha 9 kBasparos 10 x 10. Tak kak He 6ostee 29
KJIETOK OTMEYeHO, TO CyIecTByeT He Oostee 1Byx KBaipaToB 10X 10, comepxkariux ne meree 10 orMedeHHBIX
kiterok. Kajpater 10 x 10 obpaszyior kBajpar 3 X 3. B 3ToM KBajipaTe BbIIEIUM JBa, KOTOPBIE COJIEPKAT
He MenbIle 10 orMedeHHBIX KJIETOK. Torma Haiijerca cTpoka u cToJiber KBajpaTa 3 X 3, He cojep:Kalue
BBIJIEIEHHBIX KBaJipaToB. Beibepem 4 kBajpaTa 10 X 10, KoTOpble CTOAT B 9TOI CTPOKE U CTOJIOIE, HO HEe B
UX TIepecevdeHnn.

Teneps B Kaxkji0M u3 4 BeIOpanubix kBajparoB 10 X 10 mocraBum 10 duirek tak, 4ToObI OHU CTOSIIN
Ha KJIETKaX HEKOTOPOIO JIAIEHHOTO MHOYKECTBA (ITO MOYKHO CJIEJIaTh COMVIACHO JieMMe). JIerko mpoBepuTh,
4qT0 40 mocraB/JIeHHBIX (DUIIEK YAOBJIETBOPAIOT YCJIOBUIO 3a/Ia4M.

3amedanue. Ectb u jipyrue nytu perienus. MoxkHO, Hapumep, JI0Ka3aTh M0 WHIIYKIIUU, YTO €CJIU B
kBaJipaTe 3k X 3k orMedeHo meHee 3k KJIETOK, TO CYIIECTBYeT paccTaHoBKa 4k uiiek, yIoB/IeTBOPAIONIAs
YCJIOBHIO.

8. Jlasa namypasvrozo wucaa N > 2 gvinucanu 8 nopadke 803pacmarus 6Ce HAMYPAALHBIE YUCAL, KOMOPYLE
menvwe N u ezaummo npocmo. ¢ N. Okazanocv, wmo cymma so6ux 08yxr coceOHUT 6 pAdY “UCen umeem
¢ wucaom N obuwuti namypasvhoil deaumens, bosvwut edurnuyn. Hatidume ece maxue N .

OtBert: Bee uérnnie u crenenu Tpoiiku. Pemenwme. /[y getHoro N Oy/IyT BBIIIACAHBI TOJBKO HEYETHBIE
qpCIa, U CyMMa, JTIOOBIX JABYX COCeIHIX OyIeT 4eTHa, TO ecTh He B3auMHuo mpocta ¢ N. Ina N = 3% Gymayr
BBIIIUCAHBI B TIOPsJIKE BO3pACTaHUs BCe YHUC/A, HA KparTHble TpeMm. Torja B psjly UepeayloTcsd HUucja C
octarKaMu 1 u 2 oT Jiejienud Ha 3, cymMMa JIIOOBIX JIBYX cocejleil KpaTHa 3.

JIoKazKeM, 9TO BCe OCTAJbHEIC umcia He noaxoadar. Ilycrs N = 3k, rae k mewerno. Ecim ¢ = 0, To
OyyT BbInucanbl ducaa 1 u 2, u ux cymma 3 B3aumuo rnpocra ¢ N. Ilycrs ¢ > 0. Pazbepem jBa ciydast:

Cayuat 1. k = 3m + 1. Torna uucia 3m — 1 u 3m + 2 menbie N u B3aumuo npoctsl ¢ N (oHH,
OYEBHJIHO, He KPATHDLI 3, & eCJU Obl MMeJIN OOIIWil JeTuTeIb ¢ 3m + 1, TO U pa3HOCTbL Obl UMeJia OOIIHit



Jiesnreib, Ho 3m + 1 we jgenmrest Ha 2). A unciaa 3m u 3m + 1 #e B3aumuo npoctsl ¢ N. Sunauwnt, 3m — 1
u 3m + 1 — jaBa coceqHUX YuUCIa B psjly, U uX cymMma 6m + 1 B3aumuo npocta ¢ N.

Cayuati 2. k = 3m + 2. AHAJIOrTIHO HAIIMCAHHOMY BBIIIE TTPOTHBOpeYdne OyaeT jyid duces 3m + 1 u
3m + 4.



