LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne3. 30.10.2023, MJIAJIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. B mpeyrosibauke ABC nposejiena ouccektpuca AD. Ha cropone AB ormedeHa Touka F.

Nssectno, utro AC' = BD u BE = CD. Jlokaxure, uro AD + DE < 2BD.

2 rtouek. JIokaKuTe, UTO CyIIECTBYET 3a-

2. BuyTtpu kBajpaTa co cTopoHOil 1 oTMedeHO N
MKHYyTas HecaMollepeceKaronascs JoManas JmHbl He 6osbine 10n, mnpoxojdinas depes Bce

oTMe4dYeHHbIe TOYKMU.

3. Uropsb nammcas Ha jocke ucia 1,2,3,...,100, umenno B Takom nopsjike. Pa3 B Munyrty
[Tamra oTrcauThIBaeT 2k 4uncesn ¢ Havda a pgia Ipu HEKOTOPOM IEIOM k U CJeTyIONe 3a HUMU
yeTbipe unciaa a, b, ¢, d mensier Ha jBa uncia ac + bd n ad + bc B m000M 1opsiike. Uepes
49 MUHYT Ha JIOCKe OocTa/uch 2 ducia. Jlokaxkure, 9T0 OHI HE 3aBHUCAT OT MOPSIKA JeHCTBUIL.

4. Hazosem durypoit M;; (i,j < 4) kBagpar 8 X 8, y KOTOPOro jBa
JIEBBIX yIJla 00pe3aHbl Ha ¢ KJETOK, a JIBa MPaBbIX yIyia 00pe3aHbl Ha
J kaerok. Hanmpumep, Ha pucyHke npupejieHa dpurypa Mos. HpI/I KaKIX

i, 7 durypy M;; MoxKHO paspesaTb Ha QUIYypKH B - L

KaK Ha pUCyHKe?

Durypkn 3alperneHo IoBOpadnBaTh U IePeBOPAINBATD.

5. CymecTByeT Jin HaTypaabHoe Ynucio N, yJIOBIETBOPSIONIEE CACYIONIIM TPEM YCIOBUSIM:

2023 2024 .
2 92024,

o N JeJINTCA Ha , HO HE JEJINTCA Ha

e N umMeeT TOJIBKO Tpu pa3JIMYHbIC HI/ICbpr B 3allMCH, 1 HM OJIHa N3 HUX HE PaBHa HYJIIO,

e xors Obl 99,9% 1udp uuciaa N HedeTHbI?

6. ITera paccrasur uncia 1,2,3,...,9 B KIeTkn KBajipara 3 X 3, KaxKJ10€e M0 OJHOMY paszy.
Barem Bacst mocunTas KOJIMIeCTBO TPEXKJIETOUHBIX YIOJIKOB BHYTPH KBaJipaTa, CyMMa 4dKce/l B
KJIeTKaxX KOTOPBIX jlesnuTcest Ha 3. Kakoe HanboJibIee KOJIMIeCTBO MOLJIO HOIyInThest y Bacn?
(ab—1)(ac—1)

bc

7. Haitjiure Bce HaTypaJibHble Yucia a, b u ¢ Takue, 4To ABJIFETCA KBa/Jpa-

TOM TIEJIOTO YHCIA.

8. /IBa KaysibMapa BBIHYXKJIEHBI y4acTBOBaTh B urpe. Ilepes HagaioM TPl OHE y3HAIOT BCE
[paBua U CMOI'YT JIOTOBOPUTBLCA O CBOMX JIEHCTBHUSAX. 3aTeM OHM OY/IyT 3amepThl B COCE/IHUX
KOMHaTaxX, U KaxkXJoMy OyJeT BbIJaHa KapTodka, Ha KOTOPOI HAIMCAHO HATypPaJbHOE YHCIO.
W3BecTno, 9To 4ncia Ha KapTodyKax pas/imdabl W He mpeBblmaiorT 2023. /laiee KajabMapbl 110
odepein JAeal0T XOJbl. 3a X0 MOXKHO CJIeJIaTh OJHO U3 JBYX JeiiCTBUIL:

e OueHb I'POMKO CKa3aTh JIIOOOE HATYPAJbHOE YUCJIO. DTO UHUC/I0 OYJIET YCJBIIIAHO JIPYTUM
KaJIbMapOM.

e Ckazarh, y KOro n3 KaJbMapoB Ha KapTodKe OO0JIbIIee YnC/IO.

Ecu Bo BropoM ciiydae OTBET BepeH, TO KaJbMapoB OTIYCKAIOT, HHaUe KapaT. Kak KajabMapam
JIOTOBOPHUTDHCsI, ITOOBI BBIZKUTD, I I9TOOBI IIPH 3TOM CYMMa BCEX HA3BAHHBIX 0OONMHI KaJbMapaMn
quces He IpeBbliiasia 257
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MATEMATUYECKNII BOM Ne3. 30.10.2023, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. B kBajgpare co croponoii 1 ormedeno 25 Touek. Beerma i cymecTByeT 3aMKHyTas Heca-
MoTIepeceKaloasicss JoMaHasl, JIMHa KOTOpoil paBHa 6, Mpoxoadinas depe3 Bce OTMEUYeHHBIE
TOYKH?

2. ropb HammcaJs Ha jocke ducia 1,2,3,...,100, umMeHHO B TakoM nopsijike. Paz B MUHyTY
[Tama orcumThiBaeT 2k 4nces ¢ HadaJa psja IPHU HEKOTOPOM IEJOM k U CJIeJYIONIe 38 HUMU
JeTbIpe 4ucia a, b, ¢, d meHsier Ha 1Ba 4ucia ac + bd u ad + bc B 110060M nopsijike. Uepes 49
MHUHYT Ha JIOCKE OCTAJIMCh 2 dncija. demy MoxKeT ObITh paBHA CyMMa 9THX UNCes !

3. Ilera paccrasun uncia 1,2,3,...,9 B KJIeTKn KBajgpaTa 3 X 3, KayKJioe 10 OJHOMY pasy.
Sarem Bacs mocumrasr KOJIMIeCTBO TPEXKIETOYHBIX YIOJIKOB BHYTPU KBaJIpaTa, CyMMa UHCET B
KJIeTKaX KOTOPBIX JejuTcs Ha 3. Kakoe Hambosibiiee KOJIMIECTBO MOTJIO HOJIYInThest y Bacu?

4. Ha nepsoii crpanute 6jokHoTa Hanucano unciao 210. Ha kaxkioit ciemyromieit crpanu-
1e TUITYT HATYPAJbHBIE JIEJUTEN BCEX UNCE/T, HAMCAHHBIX Ha MPEIbLIyIeil (ecjon HeKoTopoe
GUCJIO SIBJISIETCS JIeIUTe/ieM k ducesi ¢ TpeJIblIyIeli CTPaHUIbl, TO ero BBIMICHIBAIOT Kk pas).
CkostbKO unces 0yaer Boincano Ha 10-it crpannne? OTBeT HY»KHO JATh B BHJIE IEJOI0 UUCIIA.

5. Carma npuyMaJ HaTypaJibHbIe Ynucia a, b u ¢ Takue, 9To

(ab—1)(ac—1)

= 2023.
be

Yemy MoxkeT ObITH paBHO a?

6. /IBa KasbMapa BBIHYXKJIEHBI y9acTBOBaTh B urpe. Ilepesi nagajioMm UTphl OHM y3HAIOT BCe
[paBujia ¥ CMOI'YT JIOTOBOPUTHCSI O CBOUX JIEHCTBHUSIX. 3aTeM OHHU OyJyT 3alepThl B COCETHUX
KOMHaTaX, U KakXJoMy OyJeT BbIJaHa KapTodka, Ha KOTOPOI HAIMCAaHO HATypaJbHOE YHCIO.
N3BecTHo, UTO umMciIa Ha KapTOuKax pas3jndHbl U He npesblmaioT 2023. Jlajgee KaabMapbl 110
odepein Aeal0T XOJbl. 3a X0 MOXKHO ClIeJIaTh OIHO U3 JBYX JeiiCTBUIA:

e OueHb I'POMKO CKa3aTh JIIOOOE HATYPAJbHOE YUCJIO. DTO UHUCI0 OYJIET YCJBIIIAHO JIPYTUM
KaJIbMapOM.

® CK&S&TB, YV KOT'O U3 KaJIbMapOB Ha KapTO4YKeE O0JIbIIIeE YUCIIO.

Ecnu Bo BropoMm ciiydae oTBeT BepeH, TO KAJIbMapOB OTIYCKAIOT, nHaUe »KapaT. Kak kajibmapam
JIOTOBOPUThHCsI, UTOOBI BBI2KUTDH, M 9TOOBI IIPH 9TOM CYMMa BCEX HA3BAHHBIX OOOUMH KaJIbMapaMi
quces He IpeBbliaia 257

7. Ha cropone AB kBagpara ABCD ormeuena touka F. Ha nyde CE ormedena Touka H
takas, auro ZAHC = 90°. Jlyau AH u CB uepecekaiorcsa B Touke M. JIya M E nepecekaer
orpe3ok AD B Touke K. Uspecrno, uro ZCEK = 70°. Haiinure Besimunny yria FCK.

8. Haiinnre Bce maphl MpOCTHIX 9HCET P U ¢ TAKHX, 9TO (2p — q)2 = 6p — q.



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne3. 30.10.2023, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. B kBajgpare co croponoii 1 ormedeno 25 Touek. Beerma i cymecTByeT 3aMKHyTas Heca-
MoTIepeceKaloasicss JoMaHasl, JIMHa KOTOpoil paBHa 6, Mpoxoadinas depe3 Bce OTMEUYeHHBIE
TOYKH?

2. [Ipo nenyseBble dncia x, y, 2 n3BeCTHO, 9T0 Ty = 2(x +y), yz = 4(y + 2), 20 = 8(2 + ).
Haiture st uncia.

3. Ilera paccrasur uncia 1,2,3,...,9 B KjIeTkn KBajipara 3 X 3, KaxkKJ10€ 110 OJHOMY paszy.
Sarem Bacs mocumTalr KOJIMIeCTBO TPEXKIETOYHBIX YIOJKOB BHYTPU KBaJIpaTa, CyMMa UNCEeT B
KJIeTKaxX KOTOPBIX jesuTcs Ha 3. Kakoe HanboJbIliee KOJINIeCTBO MOLJIO HOIYyInThest y Bacn?

4. Ha nepsoit crpanuie 6siokHOoTa Hamucano duciao 210. Ha kakjoit ciemyroieit cTpaHu-
1e TUITYT HATYPAJbHBIE JIEJUTEN BCEX UNCE/T, HAMCAHHBIX Ha MPEIBLIYINeil (econ HeKOTopoe
GUCJIO SIBJISIETCS JlesuTe/ieM k ducesi ¢ TpeJIblIyIeli CTpaHUIbl, TO ero BBIMUCHIBAIOT Kk pas).
CrostbKO unces Oyaer Boincano Ha 10-it crpannne? OTBeT HY»KHO JIaTh B BUJIE IEJ0I0 UUCIIA.

5. Jliist qeTbIpéx3HadHoro uncia abed HA30BEM pasbueruem CyMMYy 2 -ab+cd (HamprMep, ec/in
abed = 1107, To ero pas6uenne pasuo 2 - 11 + 07 = 29. Haiiyjure Bce He Gostee ueM 4-3HauHbIe
HATypaJbHble TUCTIA N, JJIsT KOTOPBIX BEPHO CJIeIyIoliee: YeThIPEX3HATHOE YNCI0 X JICJTUTCS Ha,
n TOIJIa U TOJILKO TOTJIA, KOrjla pasdoueHue dncia X JeJTUTCS Ha n.

6. Ha cropone AB kpanpara ABCD ormeuena Touka E. Ha nyue C'E ormedena touka H
takast, auro ZAHC = 90°. Jlyau AH u CB muepecekaiorcsa B Touke M. JIya M E nepecekaer
orpe3ok AD B Touke K. Nspecrno, uro ZCEK = 70°. Haiinure Besimunny yria FCK.

7. Haiiaure Bce napbl HPOCTBIX YHCEN P U ¢ Takux, 4to (2p — q)? = 6p — q.

8. Ha crosne B pgan snexxkar 2023 MOHETBI: OpEN, JIBE PENIKH, OPEN, JIBe PENIKU, OpPEN, JIBe
periky u T.J1. (MOCJeTHIM JIeKUT OPEN). 3a OJUH X0 MOYKHO WK YOPATh OJHY WJIN HECKOJIBKO
MOHET TIOJIPSA/T, CPEJI KOTOPBIX OPJIBI U PEITKN YePeIyI0TCs, WK JOOABUTH TAKON depe Iy Ionuiics
dbparmenT B J11060€ MeCTO psijia (OCTaTbHbIE MOHETBI CABUTAIOTCS TaK, YTOOBI CHOBA MOJIYIUIICS
OJIMH Psijf). 3a KAKOE HAMMEHbINee KOJMIECTBO XOJOB IO TAKUM IMPABUJIAM MOYKHO yOpaTh co
CTOJIa BCE MOHETDHI?
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MATEMATUYECKNII BOM Ne3. 30.10.2023, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. IIpo HeHyseBble unca T, y, 2 U3BECTHO, 9T0 TY = 2(x +y), yz = 4(y + 2), 22 = 8(2 + ).
Haiture sTin uncia.

2. [lets paccrasmi uncia 1,2,3,...,9 B KjleTkn KBajipata 3 X 3, KayKJ10e 0 OJHOMY pasy.
Sarem Bacs nmocumTasr KOJIMIeCTBO TPEXKIETOYHBIX YIOJKOB BHYTPU KBaJIpaTa, CyMMa UHCE B
KJIeTKaX KOTOPBIX JejuTcs Ha 3. Kakoe HamboJibIiee KOJIMIECTBO MOTJIO HOJIYInThest y Bacu?

3. Knace, B kotopom yuarcs Anst u bopst, nucan EI'D. Cpejanuit 6aJun 1o kiaccy papen 64,
HO ecJii cuuTaTh 0e3 yaéra Aum — 10 63,2, a 6e3 yaéra bopu — 65. Kpome Toro, nzsecro, arTo
Ang nonyunia Ha EI'D na 63 6asia 6osbite Bopu. CKoIbKO y9eHUKOB B Kjacce?!

4. Ha cropone AB ksajpara ABCD ormeuena Touka F. Ha jyue CE ormedena Touka H
trakasi, auro ZAHC = 90°. Jlyau AH u CB muepecekaiorcs B Touke M. JIya M E nepecekaer
orpe3ok AD B Touke K. Uspecrno, uro ZCEK = 70°. Haiinure Besimunny yria FCK.

5. Haiinre Bce maphl MPOCTHIX IHCET P U ¢ TAKHX, 9TO (2p — q)2 =6p —q.

6. Ha crone B psan sexxkar 2023 MOHETBI: OpEN, JIBE PENIKH, OPEJ, JIBe PEIIKU, OpEN, JIBe
periky u T.J1. (MOCJAeIHIM JIEKUT OPEN). 3a OJUH X0 MOYKHO WK YOPATh OJHY WJIN HECKOJIBKO
MOHET TIOJIPST, CPEJIN KOTOPBIX OPJIBI U PEITKI YepeyIoTCs, WIN J00aBUTH TAKOi depe yonuiics
dbparmenT B J11060€ MeCTO psijia (OCTaTbHbIE MOHETBI CABUTAIOTCS TaK, YTOOBI CHOBA MOJIYIUJICST
OJIMH psiji). 3a KaKoe HauMeHbIee KOJMIeCTBO XOJOB MO TAKUM IPABUJIAM MOXKHO yOpaTh cO
CTOJIa BCE MOHETHI?

7. Ha jocke 0bL10 HalmcaHo HaTypaJjbHoe dncsiao n. B 12:02 ero nogennin Ha 2 1 BO3BEJIN
B kBajpar. B 12:03 HoBoe umc/io mogemin Ha 3 M BO3BeJM B KBaJIpatT. /lajee KaxKylo MUHYTY
IIPOTIECC MOBTOPSJIC: TEKYIIee YNCJI0 eI Ha KOJIMIeCTBO MUHYT 1 BO3BOJIUIN B KBaJpat. B
12:20 uwmcsio nociegauit pas nogeauan Ha 20 1 Bo3BeaHn B KBaJparT. [Ipn KakoM HamMeHbIIIEM 1
Pe3yJIbTAT MOI' OKA3aThCsI 1EJIbIM INCIOM?!

8. [lers u Bacs B3si/in 6eJ1blit IpaBUIbHBIN TPEYTOJIBHUK, PA3IMHOBAHHBIN HA 25 0JIMHAKOBBIX
IIPABUJIbHBIX TPEYTOJBHUUIKOB, I UI'PAIOT B ceayomryio urpy. OHU 10 odepean 3aKpaliiBaioT
110 oJlHOMY OesioMmy TpeyroiabHndKY, IleTss — B KpacHbiil npet, Bacst — B cunnit. Haunnaer Ilets.
Wrpa saxkaHunBaeTcs, KOrjJa Bce TPEYroJbHUYKN packpalieHbl. [leTss mobeanut, ecim B KOHIIE
UTI'pbl HAMJIETCS CUHMIT TTapaJlIeIorpaMM, COCTOSIIII U3 IBYX TpeyrobHIIKoB. MoxkeT i Bacs
eMy IoMellaTh’?




