LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNN BOM Ne2. 27.10.2021
MJIAJIIITIA S TPVIIIIA, BBICIITA S JIUTA

1. /Jano narypamsnoe n > 10. [okaxkuTe, 4TO M3 BCeX HATypaJbHBIX dUceT OT 1 Ji0 2n
MOXKHO €JIMHCTBEHHBIM CIIOCOOOM BBLIOpAThL N 4 1 4ucI0 Tak, 9To0bI cpejin HUX He ObLIO TPEX
MOMAPHO PA3JIMIHBIX, OJJHO U3 KOTOPBIX SABJISIETCI CYMMON ABYX JIPYTHUX.

2. Ha npazgauke cobpajuch n xo3sdeB n n rocreit, n > 3. OHu cesm 3a KPYIVIbIL CTOJI.
[IBa rocTs OYyT TOBOPUTH JPYT C JIPYTOM, €CJIM MeXKJIy HUMU He Oojiee 1 dejioBeKa, WU ecJin
MEXKJTy HUMU JIBa YeJI0BeKa, XOTs Obl OJINH U3 KOTOPHIX X03dAuH. /[lokaxkuTe, 4T0 KaK Obl HU ceJin
coOpaBIuecs 3a KPYIJIblil CTOJI, XOTd OBl 1 1ap rocreil OYyT APYT ¢ JIPYroM pa3roBapuBaTh.

3. /IBa Geryna BbIOE:KaJIM OJIHOBPEMEHHO HABCTpEdy Jpyr JApyry u3 nyHktoB A u b ¢ pas-
HBIMHU, HO TIOCTOSIHHBIMYM CKOPOCTSIME, IIPU 3TOM PACCTOSTHUE MeXKJIy HUMU COKpallajgoch Ha 1
KUJIOMETP 38 3 MUHYTBI. BeryHbl BCTPETH/INCH B TOUKEe B, MIHOBEHHO pa3BEpPHYJINCH 1 TOOEZKAJIN
0OpaTHO, MPU TOM KazKJIbIil M3 HUX YMEHBIIII CKOPOCTh Ha 1 kKM /4. Kax piit u3 HuX, 100eKaB
JI0 TOYKH CTapTa, CHOBa PA3BEPHYJICS U M0OeKaJ HABCTPEUY JIPYTOMY (9TO MOLJIO ITPOU30HTH
He ojHOBpeMeHHO). OHU BCTPETWINCH B TOYKE |, MPHOBEHHO DA3BEPHYJINCH, U CHOBa KA KJIbIil
13 HUX YMEHBIINI CKOpocTh Ha 1 KM/4. [locie ouepesHoro pasBopora B TOYKAX CTapTa OHU
Berperwinch B Touke JI. MsBecrro, uro paccrostare or A o I' wa 130 MeTpoB MeHbIle, 4eM 0T
A 1o B. Haitaure paccrosaue mexay I' n .

4. B rpymie u3 cemu JelyTaToB HEKOTOPBIE TPOHKU JEIyTATOB 00pa3oBajn KoaIuiun (Jie-
yTaT MOXKeT ObITh WIEHOM HECKOJIbKIX Koasuiuii). Beero obpasosano 6 koamunuii. JTokaxkure,
YTO JIIyTaTOB MOXKHO pas3sOUTh Ha JIBe IOATPYIIIBl TaKUM 00pa3oM, ITOObI HU OJIHA KOAJIMIIH
HEe 0Ka3aJI1ach IEJIMKOM BHYTPH OJHO IOAIPYIIIIHL.

5. B kaxknoit kiaerke tabsminl 101 X 101 paccrasnens! uncia 1 wan —1. /I Kaxk1oit cTpokn
1 KaxKJIoro cToJiONa MOoCUUTaIn CYMMY YHCeJN, CTOANUX B HuX. IIpousBejeHne 3Tux cyMMm OT-
purareabioe. Kakoe Hanbosbiee (HAaNMEHbIIIEE MO MOJIYJI0) 3HAYEHNEe MOXKET MPUHUMATH ITO
pounsBe ienne’

6. HazoBeM MHOXKECTBO HATYPAJILHBIX YUCET NEPECMAMOGOYHBILM, €CJIN JIJIST JIIOObIX JIBYX UH-
ceJl U3 9TOr0 MHOYKECTBa, MOXKHO TaK IepecTaBUTH MUMPHI B KBaJIpaTe OJHOIO W3 HUX, UYTOOBI
moJIyumicst KBajipat Broporo. Hanpumep, muoxkectso {13, 14,31} — nepecranoBouHoe, Tak Kak
{132,14%,31?} = {169, 196,961}. Ho {119,121} — HE nepecranosounoe, Tak xak 119% = 14161
1 1212 = 14641 uMmeroT onmHAKOBBIC HAOOPHI IH(P, HO €AMHUILI BCTPEYAIOTCA PA3HOE UHCJIO
pa3. CymiecTByeT Jin 1epecTaHoBOYHOE MHOXKeCTBO 13 100 pa3jmaHbIX HEUETHBIX YUCET!

7. Ha mocke 50 x 50 cTrouT Xpomasi Jiajbsi. 3a OIUH XOJ OHA MOYKET CMENIATbCSI TOJBKO II0
TOPU30HTAJIN WM TOJIHKO 110 BEPTUKAJHU, IIPUIEM ITEPBLIM CBOMM XOJIOM OHA CMEIIAeTCA Ha OJHY
KJIETKY, BTOPBIM — Ha JIB€, TPETHUM — Ha TPHU, YeTBEPTHIM — Ha YeThIpe, 3aTeM OISThH Ha OJIHY,
JIBe, TpHU, YeThIpe 1 Tak gaJjee. MoxKHO /i BRIOpaTh KJIETKY Ha JIOCKE Tak, YTOOBI, HadaB C HeE,
JaJbsa Moriia 3a 2499 X0[10B MOCETUTL KarK/IyIo KJIeTKY JIOCKH POBHO OJUH pas?’

8. HarypasbHble uncia £ 0 Y TakoBbl, 4T0 372 4 3z + 1 = y2. JloKasKuTe, 9TO Y MPE/CTAB-
JIsleTcsl B BUJIE CYMMBI KBa/IpaTOB JIBYX IIOC/I€I0BATEIbHBIX HATYPAJIbHBIX YUCE.



LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNN BOM Ne2. 27.10.2021
MJIAIITA Y TPVIITIA, TIEPBAY JIUTA

1. /Jano narypamsnoe n > 10. [okaxkuTe, 4TO M3 BCeX HATypaJbHBIX dUcea OT 1 Ji0 2n
MOXKHO €JIMHCTBEHHBIM CIIOCOOOM BBLIOpAThL N 4 1 4ucI0 Tak, 9To0bI cpejin HUX He ObLIO TPEX
MOMAPHO PA3JIMIHBIX, OJJHO U3 KOTOPBIX SABJISIETCI CYMMON ABYX JIPYTHUX.

2. JIBa Oeryna BbIOezKaJil OJHOBPEMEHHO HABCTpedy APYI Apyry us3 nyHkToB A u B ¢ pas-
HBIMHU, HO IIOCTOSHHBIMEI CKOPOCTSIMH, IIPH 9TOM PaCCTOSIHHE MEXKIy HUMU COKpAIlajaoch Ha 1
KIJIOMETP 38 3 MUHYThI. BeryHbl BCTpeTH/INCh B TOUKe B, MITHOBEHHO pa3BEepPHYJINCH 1 T0OEKAJIN
0OpaTHO, TIPU ITOM KAKJIbIil M3 HUX YMEHbIII CKOpocTh Ha 1 kM /4. Kaxk1p1it 13 HuX, 100€KaB
JI0 TOUYKW CTapTa, CHOBA PA3BEpPHYJICS U MOOeKa HABCTPEdy JPYroOMYy (9TO MOIJIO MPOU30NTH
He ojiHOBpeMeHHO). OHU BCTPETH/INCH B TOUYKe |, MPTHOBEHHO Da3BEPHYJINCH, U CHOBA KayKJIblii
M3 HOX YMEHBIIUI CKOpocTh Ha 1 km/4. Tlocje odepesHOro pas3Bopora B TOYKAaX CTapTa OHU
Berperusiuck B Touke . M3BectHo, uro paccrosinue or A jio I Ha 130 MeTpoB MeHbIIe, 9eM OT
A 1o B. Haitaure paccrostane mexxay I' n .

3. B rpymie u3 cemu JemyTaToB HEKOTOPBIC TPOMKHU JIEMyTATOB 00pa30Bal KOAJIUIN (J1e-
Iy TaT MOYKeT ObITh Y4JIEHOM HECKOJIbKIX KoaJuiuii). Beero obpasosano 6 koasuimii. Jlokaxkure,
YTO JIeIyTaTOB MOYKHO pas3OUTh Ha JIBEe IOJrPYIIIbI TaKUM 00Pa3oM, 4TOObI HU OJHA KOAJIMIIHSI
He 0Ka3aJlach IEeJUKOM BHYTPH OJIHOI TOATPYIIIHI.

4. B kaxoit kinerke Tadsmisl 101 x 101 paccrasiens: ancia 1 min —1. J1jis1 KaxK o cTpoKu
1 KaxKJI0ro CTOJIONA MOCUUTAIN CYMMY YHCeN, cToAlux B Hux. [Ipoussenenne 3Tux cymMm OT-
purareabioe. Kakoe nanboJbiiiee (HanMeHbIIIEe [0 MOJIYJII0) 3HAYEHUE MOXKEeT MPUHUMATHL ITO
pou3BejieHme?

5. HazoBem MHOXKeCTBO HATYPAJILHBIX YUCET NEPECTAHOBOYHbLM, €CJIN I JIIOOBIX JIBYX 9H-
ceJl U3 9TOr0 MHOYKECTBa, MOXKHO TaK IIepecTaBUTh IUMPbI B KBaJpaTe OJHOI0 U3 HUX, UYTOOBI
moJtyamsicst KBajipat Broporo. Hampumep, muoxkectso {13, 14,31} — nepecrtanoBouHoe, Tak Kak
{13%,142,31%} = {169, 196, 961}. Ho {119, 121} — HE nepecranosounoe, Tax kak 119% = 14161
1 1212 = 14641 umeroT ojuHAKOBBIe HAOOPHI IH(P, HO €MHMIIL BCTPEYAIOTCA PA3HOE HHCJIO
pa3. CymecTByer il IepecTaHoOBOYHOe MHOKeCTBO 13 100 pa3IndHbIX HEUETHBIX YUCEI!

6. Ha mocke 50 x 50 crout xpomasi jiaJibst. 3a OJUH XOJI OHA MOXKET CMEIIATbCsl TOJILKO II0
TOPU30HTAJIN WJIN TOJBKO 110 BEPTUKAJIN, IIPUIEM IIEPBBIM CBOMM XOJO0M OHA CMEIIaeTcsd Ha OJIHY
KJIETKY, BTOPBIM — Ha JIBe, TPETHUM — Ha TPHU, YeTBEPTHIM — Ha UeThIpe, 3aTeM ONAThH Ha OJIHY,
JIBe, TpHU, deThIpe u Tak gaJjee. MoKHO i BeIOpaTh KJIETKY Ha JIOCKe TakK, YTOObI, HadaB C HeE,
JIaJibst MorJia 3a 2499 X0JI0B MOCETUTH KAXKJIYI0 KJIETKY JOCKH POBHO OJWH pa3?

7. Haiignre Bce Taxkue napol (a,b) Harypaabubix unces, 4to a! + 1 = (b! — 1)2.
8. B kBapTupe KuByT JBYHOTHE JIIO/H, 9CTHIPEXHOITE KOIIKH, [IIECTHHOINE TAPDAKAHBI U BOCh-
MUHOTHE TIayKH, TTPIIEM Bee BIJIBI TPUCYTCTBYIOT. [laykoB BiiBoe Govibine, em Jsojieii. VzsecTHo,

YTO CpeJiHee KOJIMYECTBO HOI' Yy BCEX CYIIECTB SBJISETCS MEeIbIM Yic/IoM. KaKuX CyIecTB B KBap-
Tpe HOJIbIIE BCero?



LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNN BOM Ne2. 27.10.2021
MJIATITTIA Y TPVIITIA, BTOPAY JINTA

1. IleTs BbIOpaJ U3 HATUIECATH IIEPBBIX HATYPAJIbHBIX drces poBHO 26 mTyK. OKa3a/10ch, 4TO
cpeJin HUX HeT TPEX Juces TaKuX, 9TO OJIHO U3 HUX sIBJIIeTCs CyMMOIl JIByX Japyrux. Jlokaxkure,
YTO cpeJu BLIOpaHHBIX [leTeil uncen ner uncia 2.

2. UsBecrHo, uro A — HarypaJsbhoe qucio, a HOK(A, 120) < 500. CKoJIbKO pasHbIX 3HaUe-
HUil MOXKeT puHIMaTh A7

3. /IBa Geryna BbIO€zKaJIl OJIHOBPEMEHHO HABCTPEUy JIpyT Apyry u3 nyHktoB A u b ¢ pas-
HBIMU, HO TIOCTOSTHHBIMHU CKOPOCTSMU, IIPU 3TOM DPAaCCTOSHIE MEXKJIy HUMH COKpalllajJoch Ha 1
KIJIOMETP 38 3 MUHYTBI. BeryHbl BCTPETHINCH B TOUKe B, MTHOBEHHO pa3BEepPHYJINCH U TOOEZKAJIN
0OpaTHO, MPU 9TOM KazK/IbIil M3 HUX YMEHBIIII CKOPOCTh Ha 1 KM /4. Kaxpiit n3 HuX, j100eKaB
JI0 TOYKH CTapTa, CHOBa PA3BEPHYJICS U M0OeKaJ HABCTPEIY JIPYTOMY (9TO MOIJIO ITPOU30HTH
He oguoBpeMenno). Ouu Berperwinch B Touke [. Cepenuny mytu mexay A u B nazosém M.
UsBectno, uto paccrogaue ot B g0 [' pasno 130 meTrpam. Haiigure paccrosnue ot B 1o M.

4. B rpymnme u3 cemu JemyTaToB HEKOTOPBIE TPOHKN JEIyTATOB 00pa3oBajm KoAJUINN (J1e-
Iy TaT MOZKET ObITh WICHOM HECKOJIbKIX Koasntuii). Beero obpazosano 6 koamunuii. JTokaxkure,
YTO JIEIyTaTOB MOYKHO pas3OUTh Ha JIBEe IOJrPYIIIbI TaKUM 00Pa3oM, 4TOObI HU OJHA KOAJIMITHSI
HEe 0Ka3aJ1ach IEJNKOM BHYTPH OTHON MOATPYIIIIHI.

5. B kax10it kiterke Tabsmibl 101 X 101 paccrasienst uncia 1 win —1. JIjis KaxK 101t cTpokn
1 KaykJIOro CTOJIONA IOCUUTAJIM CYMMY YHCesI, CTOAIMX B HuX. lIponsBejeHune 9Tux cymMMm OT-
puriaresibioe. Kakoe Hanbosbiiiee (HaMMEHBIIIEE 10 MOJIYJIIO) 3HAYEHHE MOXKET MPUHUMATH ITO
1poun3BejieHne’

6. CyiecTByer Jin cTo3HauYHOE HedeTHoe unc/io N, cymma 1iudp KOTOPOro paBHa 3, a B 3allicu
anciaa N2 ects muadpa 37

7. Ha nocke 6 X 6 crouT Xpomas Jiajbs. 3a OJIMH XOJ OHA MOYKET CMEIIaThCsd TOJBKO I10
TOPU30HTAJIN WJIK TOJBKO 110 BEPTHKAJIN, ITPUIEM XO/Ibl Ha 1 1 Ha 2 KJIeTKHN Jepeayorcd. MoKHO
JIN BBIOpATh KJETKY Ha JIOCKE TakK, ITOObI, HAuaB ¢ HeE, JiaJibs MOIJIa 3a 3D XOJI0B MOCETUTH
KayK/IyI0 KJIETKY JIOCKH POBHO OJUH pas3?

8. B kBapTupe »KuByT IBYHOI'HE JIFO/IM, YeThIPEXHOTHE KOIIKH, IIIECTHHOINE TapaKaHbl 1 BOCh-
MUHOTHE [ayKH, IPUIEM Bce BUIbI IPUCYTCTBYIOT. [laykoB BiiBoe OoJibiiie, deM Jrojeit. M3BecTHo,
4TO cpejHee KOJMIECTBO HOI' Y BCEX CYIIECTB sIBJISETCs HEJIbIM THICIOM. KaKnux cyIecTs B KBap-
Tpe OoJIbIIEe BCero?



LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNN BOM Ne2. 27.10.2021
MJIAIIITIA Y TPVIIIIA, TPETHA JIUTA

1. IleTs BbIOpaJ U3 HATUIECATH IIEPBBIX HATYPAJIbHBIX drces poBHO 26 mTyK. OKa3a/10ch, 4TO
cpeJin HUX HeT TPEX Juces TaKuX, 9TO OJIHO U3 HUX sIBJIIeTCs CyMMOIl JIByX Japyrux. Jlokaxkure,
YTO cpeJu BLIOpaHHBIX [leTeil uncen ner uncia 2.

2. UsBecrHo, uro A — HarypaJsbhoe qucio, a HOK(A, 120) < 500. CKoJIbKO pasHbIX 3HaUe-
HUil MOXKeT puHIMaTh A7

3. /IBa Geryna BbIO€zKaJIl OJIHOBPEMEHHO HABCTPEUy JIpyT Apyry u3 nyHktoB A u b ¢ pas-
HBIMU, HO TIOCTOSTHHBIMHU CKOPOCTSMU, IIPU 3TOM DPAaCCTOSHIE MEXKJIy HUMH COKpalllajJoch Ha 1
KIJIOMETP 38 3 MUHYTBI. BeryHbl BCTPETHINCH B TOUKe B, MTHOBEHHO pa3BEepPHYJINCH U TOOEZKAJIN
0OpaTHO, MPU 9TOM KazK/IbIil M3 HUX YMEHBIIII CKOPOCTh Ha 1 KM /4. Kaxpiit n3 HuX, j100eKaB
JI0 TOYKH CTapTa, CHOBa PA3BEPHYJICS U M0OeKaJ HABCTPEIY JIPYTOMY (9TO MOIJIO ITPOU30HTH
He oguoBpeMenno). Ouu Berperwinch B Touke [. Cepenuny mytu mexay A u B nazosém M.
UsBectno, uto paccrogaue ot B g0 [' pasno 130 meTrpam. Haiigure paccrosnue ot B 1o M.

4. B rpytre u3 mectn JemyTaToB HEKOTOPbIE TPOHKH JIEIyTaTOB 00pa30Basi Koaaumun (Je-
Iy TaT MOZKeT ObITh WICHOM HECKOJIbKIX Koasuiuii). Beero obpazosano 9 koanmunuii. JTokaxkure,
YTO JIEIyTaTOB MOYKHO pas3OUTh Ha JIBEe IOJrPYIIIbI TaKUM 00Pa3oM, 4TOObI HU OJHA KOAJIMITHSI
HEe 0Ka3aJ1ach IEJNKOM BHYTPH OTHON MOATPYIIIIHI.

5. B kax10it kiterke Tabsmibl 101 X 101 paccrasienst uncia 1 win —1. JIjis KaxK 101t cTpokn
1 KaykJIOro CTOJIONA IOCUUTAJIM CYMMY YHCesI, CTOAIMX B HuX. lIponsBejeHune 9Tux cymMMm OT-
puriaresibioe. Kakoe Hanbosbiiiee (HaMMEHBIIIEE 10 MOJIYJIIO) 3HAYEHHE MOXKET MPUHUMATH ITO
1poun3BejieHne’

6. Kaxkas 6ykBa pycckoro ajiaBuTa MMeeT HEKOTOPYIO MOJIOKHUTETHHYIO 1eHy (B pyOJsix
n Komeiikax). Ussecrno, aro ciaoso JOKJIA crout posno 50 py6aeit, MATBOU — posno 40
pyoaeit, KOMAH/IA — posuao 100 py6.eit. Moxer nmu KAIIMTAH crouts menbiie 10 py6Jreit?

7. Ha crose nexkar 4 BHelIHe oMHAKOBBIE MOHETHI. Bec Kark10if MOHETBI MOXKET PaBHSITHCH
8, 9 mm 10 rpamM, TpuyUeM U3BECTHO, UTO HEe BCe MOHETHI BECAT OJMHAKOBO. ECTH 3/IeKTpOHHbIE
BEChbI, KOTOPbIe MOTYT YKa3aTh CyMMapHBIN BeC JeyKalllmX Ha HUX MOHeT. Kak 3a Tpu B3Bemn-
BaHUsI BBISICHITD, CKOJIbBKO MOHET KaxKJ0ro Beca Ha crtose? OupeaesisThb, e Kakas MOHeTa, He
003aTeILHO.

8. B kBapTupe KUBYT JABYHOI'HE JIIOM, YeTHIPEXHOTHE KOIIKM, [IIECTHHOIE TapaKaHbI I BOCh-
MUHOTHE [TayKH, IPUYIEM BCe BUJIBI IPUCYTCTBYIOT. [laykoB BiBoe OoJibiie, deM Jroeit. M3secTHo,
YTO CpeJlHee KOJMYECTBO HOI' Y BCEX CYIIECTB SIBJISIETCS HEeIbIM 9ic/ioM. Kakux cylecTs B KBap-
Tpe OoJIbIIe BCero?



