LXII YPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. KUPOB, 29.04 - 05.05.2024

MATEMATUYECKIIT BOM Ne1. 01.05.2024
TPYIIIIA CTAPT, BBICIITIA L JIUTA

1. Hazosém marypasbHOe ducio k cnpasediusvim, ecin KoandectBo 2023-3Ha9HBIX ITAINH-
JIDOMOB, KpaTHBIX k, paBHO KojmdecTBY 2024-3HAaYHBIX NMAJUHJIPOMOB, KpaTHbIX k. Kakmx
quces 6osbie cpejin dnuces oT 1 10 35 BKJIIOUUTE/IBHO: CIIPABEIMBBIX WM HECIPaBe 1IN~
BeIx? ([TamuHpoMoM HasbIBaeTCs HATYPAJIBHOE UHCJIO, KOTOPOe YUTAETCS OJIMHAKOBO KaK B
IPSIMOM, Tak U B oOpaTHOM Hanpasjennn. Hamnpunep, 70307.)

2. B yemmnumonaTte 1o HacCTOJBHOMY TeHHHUCY ydacTBoBasn 10 uemoBek. Karkplit yuacTHUK
CBITPaJI ¢ KaxKJIbIM POBHO TIO OJTHOMY pa3dy. B KaxKjoM mMarde modeuTeb moaydaa 1 ouko, a
npourpasimit — 0 0YKOB (HUYbUX B HACTOJILHOM TeHHHCE He ObiBaeT). HazoBem ydacTHHKA
VINBHUTEIBHBIM, €CJTH OH BBIUT'PAJI POBHO Y TEX, KTO HAOPaJI B YeMIINOHATE OOJIBINE OUKOB, YeM
OH, W MPOUTpaJl pOBHO TeM, KTO HaOpaJl B YeMIrmonaTe MeHblie, 4eM oH. CKOJTbKO MaKCUMyM
MOYKET OBITH YAMBUTE/ILHBIX YIaCTHUKOB?

3. Jlano narypasbHoe yncsio n < 10%2. JlokaskuTe, 4TO YHCIIO N MOXKET OBITH IPEICTABICHO
B BHIJE IPOU3BEJCHUA JECITH HATYpPaJbHBIX YHCEJ TaKUX, YTO CPEeIU HUX HET HU OJIHOIO
cocTaBHOro uncJa, dosbinero 10 000.

4. Hexoropoie 100 Kj1eTOK KJIeTYATON IIJIOCKOCTH OKpallleHbl B KpacHbIil 1BeT. Bepro Jjm,
YTO B 9TH KJETKH BCErJla MOXKHO paccTaBuTh ducjia oT 1 o 100 Takum obpa3oM, 9To BO BCex
apax COCeIHUX 110 CTOPOHE KPACHBIX KJIETOK OYIyT Pa3/IMIHbIe CYMMbl UNCE!

5. [lers mmmmer psj HaTypalbHLIX gnced. Ilepsoe dncno pasno 22024 41, a xazkoe ciemyio-
1ee paBHO HAMOOJIBIIIEMY TpOCTOMY JeiuTesto dncia (x — 1)(xz + 1), rae x — 970 mocseaee
BbINIIcannoe uncao. demy pasaa cymma 2024-ro u 2025-ro Boinucanubix Ilereit aucen?

6. B psi1 3ammcano 66 memysieBbix dnces. Kazioe qucsio (Kpome mepBoro u Moc/e/[Hero) Ha
eJIMHUILY MeHbIIIe MIPOU3BeJIeHNs JABYX cBoux cocejeil. JlokakuTe, 4To mepBoe u mOcCje/IHee
4UCJIa PaBHBL.

7. Ilo xpyry croar 100 Tabyperok. Ha KaxKayto n3 HIX MOXKHO MOCAINTH KOTUKA, KOTOPBIE
OBIBAIOT TPEX BUJIOB: TOJICTBIE, XYy/Ible N OObIYHbIE. KarKablil TOJICTBIH JOJIZKEH CUJIETD MEXKITY
JIBYMs KOTUKAMU OJIHOTO BHJIA, & KayKJIBIH U3 OCTAJIBHDBIX JIOJKEH CHJIETh MEXKTy KOTUKAMHE
pPa3HbIX BUJAOB. 1eTHO MM HEYETHO KOJUIECTBO CIIOCODOOB TaK PACCAUTh KOTHKOB?

8. Ilama zamnucan #a Jucrouke yucia 1, 2, ..., 100 B KAKOM-TO TOPsIKE, MOJTYINICT P
ai, as, ..., G- VIropb xo4eT yrajgarh 3TOT 1mopsiiok. OH MOKeT BhIOpaTh Iapy HATypaIbHBIX
qucen 1 < k < £ < 100, coobmuts ee [lare, a on B orBer HazoBeT Vropio ogHo u3 unces kay
i faj, (Mropb He 3HAET, KaKoe U3 9THX 2 YHCesl eMy Has3bIBaroT). BepHo Jjin, 410 Kakoii Obl
opsijiok Hu 3aymal [lama, rops cmozkeT orrajars ero, 3aJaB HECKOJIbKO TaKIX BOIIPOCOB?



LXII YPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. KUPOB, 29.04 - 05.05.2024

MATEMATUYECKIIT BOM Ne1. 01.05.2024
TPYIIIA CTAPT, IIEPBA Y JINUTA

1. Kakux manungapomos Oostbine: 2023-3HadHbiX, KpaTHbIX 99, min 2024-3Ha9HbIX, KpaT-
aeix 997 HanmommuraeMm, 9To najgmHIPOMOM HA3BIBAETCS HATYPAIbHOE UHCI0, KOTOPOE YNTAET-
csl OJINHAKOBO KaK B IPsIMOM, TakK W B oOparTHOM Hanpasjenun. Hampumep, 70307.

2. B yemmnmonate 1o HacCTOJLHOMY TeHHHUCY ydacTBoBan 10 uemoBek. Karkjblit yuyacTHUK
CBIFPaJI ¢ KaxKJIbIM POBHO 110 OJIHOMY pa3dy. B KaxKjjoM mMarde modeureib mojiydai 1 ouko, a
npourpaimit — 0 0YKOB (HUYbUX B HACTOJILHOM TeHHHCE He ObiBaeT). HazoBem ydacTHHKA
VINBHUTEIBHBIM, €CJTH OH BBIUT'PAJI POBHO Y TEX, KTO HAOPaJI B YeMIINOHATE OOJIbINE OUKOB, YeM
OH, W MPOUTPaJl POBHO TeM, KTO HaOpaJl B YeMIIMOHaTe MeHbIe, YeM OH. CKOJIbKO MaKCUMyM
MOYKET OBITH YJIMBUTE/IbHBIX YIaCTHUKOB?

3. dano narypaJsibnoe uncio n < 10000. Jokaxkure, 9TO YUCIO 1 MOXKET OBITH IIPEICTAB-
JIEHO B BUJIE IIPOM3BEJICHHUS TPEX HATYPaJbHBIX YUCE] TaKUX, 9YTO CPeIrd HUX HET HU OJIHOIO
cocTaBHOro 4ncJa, oosibirero 100.

4. Hexoropoie 100 KIeTOK KJIeTYATON IIJIOCKOCTH OKpallleHbl B KpacHbIil 1BeT. Bepro Jjm,
YTO B 9TH KJIETKH BCErJla MOXKHO paccTaBuTh ducjia or 1 g0 100 Takum obpa3om, 9To BO BCex

apax COCeJIHUX 110 CTOPOHE KPACHBIX KJIETOK OYJIyT Pa3/IMIHbIe CyMMbl UNCET!

5. [leTs mumeT psj HaTypaJbHBIX dnces. Ilepsoe uncso pasao 22924 4+ 1, a kaxioe cieyio-

1ee paBHO HaMOOJIbIIEMY TpocToMy jesurestio dncia (x — 1)(x + 1), rae x — 910 noceiHee
BbINIncannoe dncio. emy pasaa cymma 2024-ro u 2025-ro Bbinucanubix Ilereit aucen?

6. B psx zammcano 66 mernyseBbix dnces. Kazxoe ancyio (Kpome mepBoro n mocjieiHero) Ha
eJIMHUILY MEHbIIIe TTPOM3BEJIEHNs JIBYX CBoux cocejieil. Jlokayknure, 4To mepBoe M IOCJIe/IHee
YUCJia PaBHBI.

7. ITo xpyry croar 100 Tabyperok. Ha KaxKayro n3 HIX MOXKHO MOCAINTH KOTHKA, KOTOPBIE
OBIBAIOT TPEX BUJIOB: TOJICTBIE, Xy/Ible N OObIYHbIe. KarKIblil TOJICTBIH JOJIZKEH CUJETD MEXKTY
JIByMsI KOTUKAMU OJIHOTO BHJIA, & KayKJIbIH U3 OCTAJIBHDBIX JIOJZKEH CHJIETh MEXKTy KOTHKAMHE
pPa3HbIX BUJIOB. 1eTHO MM HEYeTHO KOJUIECTBO CIIOCOOOB TaK PACCAUTH KOTHKOB?

8. Cécrpol Ansg n Jluza xordaT jobpaTbes JIO0 JIoMa, KOTOPbIi HaxoguTcsd B 30 KM OT uxX
MECTOIOJIOYKEHUS BJOJIb 110 MpaMOil jopore. K coxkasiennio, y HUX €CTh TOJBLKO OJIUH BEJIO-
curiest Ha ABouX. OHU MOCTYIUIN CJIEIYIONTM 00pa30M: cHavaJ a OjJ[HA U3 CECTED Mmoexasia Ha
Besloculle/ie, B HEKOTOPBIII MOMEHT OCTaBUJIa BEJIOCHUIIE]] Ha JIOPOTe U JlaJjiee TOILIa IeITKOM.
Jpyras mornia menkoM, J0MLIa JI0 BEJOCUIIea, cejla Ha HeTo U rmoexaJsa JOMOMN, Kyda CECTPBI
NPUOBLIN OJIHOBPEeMEHHO. 3BecTHO, 9T0 AHSI XOJAUT CO CKOPOCTBIO 6 KM /U, e3/UT Ha BeJIo-
curesie co CKopocTbio 15 KM/ 4, a Jlusza X0ouT o CKOPOCTBIO 5 KM/U U €3JIUT CO CKOPOCTHIO
20 kM /4. Bero opory cecTpbl IBUTAIUCH TOJBKO B CTOPOHY JoMa. CKOJIBKO 9aCOB BEJIOCHUIIE]
JIezKaJl Ha jiopore?



LXII YPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. KUPOB, 29.04 - 05.05.2024

MATEMATUYECKIIT BOM Ne1. 01.05.2024
TPYIIIA CTAPT, BTOPAS JIUTA

1. Kakux naJymagapomoB Oosibie: 2023-3HauHbiX, KpaTHbIX 9, mim 2024-3HaYHBIX, KpaT-
Heix 97 HamommaaeMm, 9T0 HaJIMHIPOMOM HA3BIBAETCS HATYPAJIHHOE UNCI0, KOTOPOE YNTAETCST
OJIMHAKOBO KaK B IIPSIMOM, Tak U B oopaTHoM Hamnpasienun. Hampumep, 70307.

2. B yemmmoHaTe 110 HaCTOJbHOMY TeHHUCY ydacTBoBaJsio 10 desoBek. KaxKblil yuacTHUK
ChIIPaJI ¢ KarKJIbIM POBHO 110 OJIHOMY paly. B KarkjoM mMaTde 1mobeauTesib moJaydas 1 09Ko, a
npourpasimit — 0 0YKOB (HUYbUX B HACTOJHHOM TeHHHCe He ObiBaer). Morio i oka3arbes
TakK, 4TO OJUH YYaCTHHUK BBINI'PAJ POBHO Y TeX, KTO HaOpaJ B YEeMIIMOHATE CTPOro OOJIbIIIe
OYKOB, 4eM OH, U IIPOUI'PAJ POBHO TeM, KTO HabpaJl B UYeMIINOHATE CTPOTO MEHBIIE OYKOB,
yeM oH!

3. dano narypaJsibnoe uncsio n < 10000. Jokaxkure, 9TO YUCIO 1 MOXKET OBITH IIPEICTAB-
JIEHO B BUJIE IIPOM3BEJICHHUS TPEX HATYPaJbHBIX YUCE] TaKUX, 9YTO CPeIrd HUX HET HU OJIHOIO
cocTaBHOro 4ncJa, oosibirero 100.

4. Hexoropoie 100 KIeTOK KJIeTYATON IIJIOCKOCTH OKpallleHbl B KpacHbIil 1BeT. Bepro Jjm,
YTO B 9TH KJIETKH BCErJla MOXKHO paccTaBuTh ducjia or 1 g0 100 Takum obpa3om, 9To BO BCex

apax COCeJIHUX 110 CTOPOHE KPACHBIX KJIETOK OYJIyT Pa3/IMIHbIe CYMMbl UNCE!

22024 1 1 a kaxKz0€ Cie-

5. [lera mumrer psam narypaiabHbX unces. [lepsoe umcyio paBHo
JIyIoliee PaBHO HauOOJIbIIEMY MPOCTOMY JIEJIUTENI0 4Yucia x + 1, Ijie £ — 39TO TocjejHee

BBIIIMCaHHOE YMCJIO. ,Z[OK&)KI/ITG, 9TO paHO MJIM IIO3JHO Ilers BBIIUIIET Ha HJOCKY YHCJIO 2.

6. B mocsenoBareibaocT 13 61 HEHysIeBOro 4mcsa Kaykjgoe ducao (Kpome MepBOro m IMo-
CJIEJIHEr0) PaBHO TPOU3BEJICHUIO JIBYX CBOMX cocejieii. Jlokaxkure, 4ro 1mepBoe u mociejiHee
YucJia PaBHBI.

7. ITo xpyry croar 100 Tabyperok. Ha KaxKayto n3 HIX MOXKHO MOCAJINTH KOTHKA, KOTOPBIE
OBIBAIOT TPEX BUJIOB: TOJICTBIE, Xy/Ible N OObIYHbIe. KarKIblil TOJICTBIH JOJIZKEH CUJETD MEXKTY
JIByMsI KOTUKAMU OJIHOTO BHJIA, & KayKJIbIHl U3 OCTAJBHDBIX JIOJKEH CHJIETh MEXKTy KOTHKAMHE
pPa3HbIX BUJAOB. 1eTHO WM HEYeTHO KOJUIECTBO CIIOCOOOB TaK PACCAUTH KOTHKOB?

8. Cécrpbl Ansg n Jluza xordaT jobparTbes JIO0 JIoMa, KOTOPbIi HaxoguTcsd B 30 KM OT ux
MECTOIOJIOYKEHUS BJOJIb 110 MpaMOil jopore. K coxkasiennio, y HUX €CTh TOJBLKO OJIUH BEJIO-
curie st Ha ABouX. OHU MOCTYIUIN CJIEIYIONTIM 00pa30M: cHavaJ a OJ{Ha 13 CECTED Mmoexasia Ha
Besloculle/ie, B HEKOTOPBIII MOMEHT OCTaBUJIa BEJIOCHUIIE]l Ha JIOPOTe U JlaJjiee TOILIa MeITKOM.
pyras morura menkoM, J0ILIa JI0 BEJOCUIIea, cejia Ha Hero U rmoexaJsa JOMOMN, Kyda CECTPBI
pUOBLIN OJIHOBPEeMEHHO. 3BecTHO, 9T0 AHSI XOJUT CO CKOPOCTBIO 6 KM /U, e3/UT Ha BeJIo-
curesie co CKopocTbio 15 KM/ 4, a Jlusza XouT co CKOPOCTBIO 5 KM/U U €3JIUT CO CKOPOCTHIO
20 kM /4. Bero opory cecTpbl IBUTAIUCH TOJBKO B CTOPOHY JoMa. CKOJIBKO 9acOB BEJIOCHUIIE]
JIe¥KaJl Ha jiopore?



LXII YPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. KUPOB, 29.04 - 05.05.2024

MATEMATUYECKIIT BOM Ne1. 01.05.2024
TPYIIIA CTAPT, TPETHY JIUTA

1. B 2024-3naunoM najimHpoMe, KpaTHoM 99, 3aMeHIINn Kakue-To JiBe IudpPhbl Ha KAKHe-TO
JIBE JIpyTHe, HO YNUCJIO OCTAJIOCh MaJUHIPOMOM, KpaTHbiM 99. Hemy paBHa cyMMa YeTHIPEX
mudp — JBYX, KOTOpbIE 3aMEHIIN, 1 JIBYyX, Ha KoTopble 3amenmin? ([lammHapomMom Hasbl-
BaeTCsI HATypaJbHOE YUCJI0, KOTOPOE YUTACTCA OJIMHAKOBO KaK B IPSIMOM, TaK U B 0OpaTHOM
wanpasyennn. Hamnpunep, 70307.)

2. B yemmumoHaTe 110 HaCTOJbHOMY TeHHUCY ydacTBoBaJsio 10 desoBek. KaxKblil yuacTHUK
ChITPaJI ¢ KaxKJIbIM POBHO 110 OJIHOMY pa3y. B KarkioM maTde mobeauTe b mojaydais 1 09Ko, a
npourpasimit — () 0YKOB (HUYbUX B HACTOJHHOM TeHHHCe He ObiBaer). Morio i oka3arbes
TakK, 4TO OJMH YYaCTHHUK BBINI'PAJ POBHO Y TeX, KTO HaOpaJ B YEeMIIMOHATE CTPOro OOJIbIIIe
OYKOB, 4eM OH, U IIPOUI'PAJ POBHO TeM, KTO HabpaJl B UYeMIINOHATE CTPOIO MEHBIIE OYKOB,
JeM OH!

3. lano narypaJsbnaoe gucyo n < 10000. lokaxkuTe, 9TO IUCJIO 12 MOYKET OBITH TTPEJICTAB/IEHO
B BU/Ie IPOM3BE/IEHIs YeThIPEX HATYPATBHBIX Yncesl (He 00s3aTe/IbHO PA3IMIHbIX ) TAKUX, ITO
cpeu HUX HEeT HU OJHOTO COCTABHOTO ducja, bosbirero 100.

4. Hexoropoie 100 Kj1eTOK KJIeTYATON IIJIOCKOCTH OKpallleHbl B KpacHbIil 1BeT. Bepno Jjm,
YTO B 9TH KJIETKH BCErJla MOXKHO paccTaBuTh ducjia oT 1 o 100 Takum odpa3om, 9To BO BCex
apax COCeIHUX 110 CTOPOHE KPACHBIX KJIETOK OYIyT Pa3/IMuHbIe CyMMbl UNCE!

5. Ha mocke B psij1 HanmcaHbl HECKOJILKO HATYpaJIbHBIX unces. [lepoe umcio — egmnuna.
Kaxkoe cieytoriee, HaUMHasi ¢ TPETHETO, PaBHO CyMMe JIBYX npeapiynmx. Cpean duces
ecTb uncyo 2024. KakuMm HaUMEHBIITUM MOXKET OBbITh BTOPOE YUCIO?

6. B mocsenoBaresibnocT 13 61 HEHysIeBOro 9mesia Kaykjaoe 9ucao (Kpome MepBOro u IMo-
CJICJIHEr0) PaBHO TMPOU3BEJCHUIO JIBYX CBOMX cocejieii. Jlokaxkure, 9ro 1mepBoe u mocjiejnee
YucJia PaBHbI.

7. IIo xpyry crosat 100 Ttabyperok. Ha Kakayio W3 HUX HY»KHO MOCAUThL KOTHKA, KOTO-
pble OBIBAIOT TPEX BUJIOB: TOJICTLIE, XyAble W 0ObIUHbIE. XOTs ObI OJUH KOTHK KarKJI0TO BUJIA
JTOJTZKeH OBITh. KaxK/Iblit TOCTHIN TOJIPKEeH CUJIeTh MEXK/Iy JBYMsI KOTUKAMU OJTHOTO BHUJA, &
KazKJIbIHl 13 OCTAJIbHBIX JOJIZKEH CUJIETh MEYKTy KOTUKAMI PA3HBIX BUJIOB. YeTHO WM HEYeTHO
KOJTTIECTBO CIIOCOOOB TaK PaccauTh KOTUKOB?

8. Céctpol Ang u JIusa xorar jg00paTbcsi 10 J0Ma, KOTOPbI HaxoguTcs B 30 KM OT ux
MECTOIIOJIOYKEHUS BIIOJIb 110 IMpAMOil jopore. K coxkaJieHIIO, Y HUX €CTh TOJBKO OJUH BEJIO-
cune] Ha, jouX. OHHU MOCTYHIMINA CIEIYIONUM 00pa30M: CHadasa OJHa U3 CeCTED loexaJsa Ha
BEJIOCUIIE/IC, B HEKOTOPBIII MOMEHT OCTaBUJIa BEJOCHIIE] Ha JIOPOTe W JaJjee IOILIA ITEITKOM.
JIpyrag momura memnKoM, J0ILIa J0 BEJIOCUIIe1a, cejia Ha Hero 1 rmoexaJia JOMOM, Ky CECTPhI
PUOBLIN OJHOBPEMEHHO. V3BecTHO, 9T0 AHSI XOIUT CO CKOPOCTHIO 6 KM/, €3/IUT Ha BEJIO-
curesie co CKOpocTbio 15 KM/, a Jlusza XouT co CKOPOCTBIO 5 KM/ U €3JIUT CO CKOPOCTHIO
20 kM/ 4. Bero jopory cecTphbl JIBUTAIUCH TOJBKO B CTOPOHY joMa. CKOJIBKO YacoB BEJIOCHIIE]
JIe¥KaJl Ha jiopore?



