LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKNIT BOM Ne1. 05.05.2023
TPYIIIA CTAPT, BHICIIIA S JINTA

1. Harypasibaoe uncso n nojeanan Ha 2023 1 MOy YU HeIoJIHOe YacTHOE @ U OCTATOK b.
Hatypanbaoe unciao k nogemman Ha 2023 u MOTYyYIUIN HEMOJHOE YacTHOe b M OCTaTOK C.
Harypasbaoe uncio £ nojennin Ha 2023 u 1MOJYyIUIM HEMOJIHOE YaCTHOE ¢ U OCTaTOK a.
Moxker st cymma n + k + £ ObITh KyOOM HATypabHOTO duca?

2. [Ipun KaKuxX 1 MOYKHO II0JIOZKUTH HECKOJIbKO HEIlePEeCeKaIomNXesl JOMUHO Ha J0CKY 1 X 30
TakK, YTOObI KarkJIoe JOMUHO I'DAHUYMJIO II0 CTOPOHE POBHO C TPEMsI IIYCTHIMU KJIETKAMU,
a KaKJiasl MycTas KJIeTKa — POBHO € JBYMsi JIOMUHO?! (/JOMIHHO — 9TO MpsIMOYTOJIBHUK U3
JIBYX KJIETOK ).

3. B xaxyto kyietky nojockn 1 X 20 3anmcana mudpa Tak, 9To cyMMa Iudp B JIOOBIX
JIEBATHU TIOJIPSAJT MJIYIINX KJIeTKaX OTJImdHa oT 45. BepHo Jin, 9TO Beerjia MOYKHO 3aMEHUTH
HYJII Ha HEHYJIeBble IMUQPHI TaK, YTOOBI cyMMa IUMP B JIOOBIX JIEBATH MOAPAJT WIYIINX
KJIETKaX IO-TIPeKHEeMY OT/indajiach oT 457

4. B crpane 100 TopogoB 1 €CThb HECKOJIBKO JIOPOT, KayKjgasd U3 KOTOPBIX COETUHIAET JIBa
ropojia 1 Jirobble JiBa ropojia coeJIMHEHbl He OoJiee, yeM ojiHOi jgoporoii. ITyrenecTBeHHNK
3aMETUJI, YTO KAKIUM ObI CIIOCOOOM HU pacIpe/Ie/INTh FOPojia CTPAHbI 110 JIBYM PECITyOIMKaM,
MEXKJIy STUMU ABYyM pecniydmkamu 0yjieT He 6os1ee 400 mopor. Jlokarkure, 4To CyIecTByeT
7 TOPOJIOB, HUKAKHE JIBa U3 KOTOPBIX He COeJMHEHBbI HAIIPAMYIO JJOPOTOI.

5. B kak10il KjieTke TabnIbl 8 X 8 HalMCAHO HaTypaJbHoe dncio. JJis KaxKoil napbl
COCEJTHUX I10 CTOPOHE KJeTOK /JlmMa BBIUMC/IM ITPOU3Be/ienne dnucesl B 3TOH Mmape KJIeTOK,
a 3aTeM BCe IOJIyUYeHHbIE IIPOU3BEIEHUsT CJIOXKMI. AHJpell, Ha00OPOT, BBIYUC/INI CyMMBbI
qrceT BO BCeX IMapax COCETHUX 110 CTOPOHE KJETOK 1 BCe MOJIyIeHHbIe CyMMbBI ITePEMHOKII.
Morsio sim Tak okazarbes, 4To uToronoe ducao JInmbl okanunaercd na 101, a ntorosoe
qncsao Anjpess — wa 1007

6. Ectb 2'%° onmHakoBBIX ¢ By MOHET, CpeJil KOTOPBIX BCE, KPOME JIBYX, HACTOSIITHC (oHm
BECSAT OJINHAKOBO), 1 JiBe (DasIbIIIBbIe (OHI TOXKE BECSIT OJMHAKOBO, HO HEM3BECTHO, TsIzKe-
Jiee WK Jierde HACTOSIINX ). Kak, ucroib3yst daiiednble BeChl, Pa3/Ie/InTh BCE NMEIOTIHecs]
MOHETHI Ha JIBe Ky4IKH OJMHAKOBOIO Beca 3a 99 B3BemmBaHmii?

7. ITo kpyry pacnosioxkenbl n > 100 nenbix dncesi. Okazajioch, 9TO JJisl JIFOOBIX ITSATH 10/
s/l PACTIOJIOXKEHHBIX (MMEHHO B TAKOM MOPSJIKE) 10 KPYTY 9uces a, b, ¢, d, €, BBITIOTHSIETCSI
ycioBue a + ¢ + e = b+ d. st Kakiux n MOXKHO 3aBEJIOMO YTBEPXKJIATh, 9TO BCE M UHCEI
pPaBHBI HYJIIO?!

8. B kaxx10it n3 Touek 1,2, 3 uncioBoil npsimoit cuaut 6s10xa. Ecin ojHa 6/10Xa HAXOIUTCS
B TOYKE a, a JIpyrag — B TO4Yke b, To 0ji0Xa, CUIsIas B TOUYKE @, MOYKET IePEIPhIIHYTh B
104Ky 2b — a (6s10Xe pasperaercs MpbIraTh B HEMOJOKUTETIbHBIE TOUKH, 1 PAa3PEIaeTcs
IPBITATh B TOUKY C JIPYTOii 6,10X011). MoKeT Jin Tak CJIyIuThCsI, ITO OJIOXU depe3 HECKOJIBKO
IPBIKKOB OKazKyTcst B Toukax 2100, 3100 9100 4 31009



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKNIT BOM Ne1. 05.05.2023
TPYIIIA CTAPT, IIEPBAY JINTA

1. Harypasibaoe uncso n nojeanan Ha 2023 1 MOy IuIn HeTIoJIHOe YacTHOE @ U OCTATOK b.
Hatypanbaoe unciao k nogemman Ha 2023 n MOJTYyIUIN HEMOJHOE YacTHOe b M OCTaTOK C.
Harypasbaoe uncio £ nojgennin Ha 2023 u 1MOJYyIUIM HEMOJHOE YaCTHOE ¢ U OCTaTOK a.
Moxket st cymma n + k + £ ObITh KyOOM HATypabHOTO duca?

2. MoxKHO JI IIOJIO?KUTH HECKOJIBKO HellepeceKarommxcs: JoMuHo Ha Jocky 20 x 30 Tak,
YTOOBI KaxKJI0€ JIOMIHO I'PAHUYIIO 110 CTOPOHE POBHO C TPEMsI IIYCTHIMU KJIETKAMU, a KayK-
Jast MycTasi KJIeTKa — POBHO C JBYMsI JIOMUHO? (/IOMHHO — 9TO MPSIMOYTOJNIBHUK U3 JIBYX
KJIETOK ).

3. B xaxyto kyietky nojockn 1 X 20 3anmcana mudpa Tak, 9To cyMMa Iudp B JIOOBIX
JIEBATHU TIOJIPSAJT MJIYIINX KJIeTKaX OTJImdHa oT 45. BepHo Jin, 9TO Beerjia MOYKHO 3aMEHUTH
HYJII Ha HEHYJIeBble IMUQPHI TaK, YTOOBI cyMMa IUMP B JIOOBIX JIEBATH MOAPAJT WIYIINX
KJIETKaX IO-TIPeKHEeMY OT/indajiach oT 457

4. B crpane 100 TopogoB 1 €CThb HECKOJIBKO JIOPOT, KayKjgasd U3 KOTOPBIX COETUHIAET JIBa
ropoja, u JioObIe JiBa ropojia CoeIMHEHBbI He DoJiee, yeM OJiHOI Joporoii. ITyrenecTBeHHNK
3aMETUJI, YTO KAKUM ObI CITOCOOOM HU pacIpe/Ie/INTh FOPOJjia CTPAHbI 110 JIBYM PECITyOIMKaM,
MEXKJIy TUMU JIByMsi pecrryosmkamu Oyner He 6osiee 600 jmopor. /lokaxkure, 9TO BCEro B
crpane "e 6osiee 1200 sopor.

5. B kak10it KjieTke TabnIbl 8 X 8 HaIMCAHO HaTypaJbHoe dncio. JJis KaxKoil mapbl
COCEJTHUX I10 CTOPOHE KJeTOK /JlmMa BBIUMC/IM ITPOU3Be/ienne dnucesl B 3TOH Mmape KJIeTOK,
a 3aTeM BCe IOJIyUYeHHbIE IIPOU3BEIEHUsT CJIOXKMI. AHJpell, Ha00OPOT, BBIYUC/INI CyMMBbI
qrceT BO BCeX IMapax COCETHUX 110 CTOPOHE KJETOK 1 BCe MOJIyIeHHbIe CyMMbBI ITePEMHOKII.
Morsio sim Tak okazarbes, 4To uToronoe ducao JInmbl okanunaercd na 101, a ntorosoe
qncsao Anjpess — wa 1007

6. Ectb 2'%° onmHakoBBIX ¢ By MOHET, CpeJil KOTOPBIX BCE, KPOME JIBYX, HACTOSIITHC (oHm
BECSAT OJINHAKOBO), 1 JiBe (DasIbIIIBbIe (OHI TOXKE BECSIT OJMHAKOBO, HO HEM3BECTHO, TsIzKe-
Jiee WK Jierde HACTOSIINX ). Kak, ucroib3yst daiiednble BeChl, Pa3/Ie/InTh BCE NMEIOTIHecs]
MOHETHI Ha JIBe Ky4IKH OJMHAKOBOIO Beca 3a 99 B3BemmBaHmii?

7. Ilo Kpyry pacroJioxKeHbl 1 > 4 TOJIOKUTEJIbHBIX 4nces. OKazaiochk, 9To JJis JTHOOBIX
geThIpeX MOJIPs]] PACIOIOKEHHbIX (MMEHHO B TaKOM TOPsIJIKe) MO KpyTry 4uces a, b, ¢, d,
BBITIOJIHsIETCs yeIoBue a + d = b+ c. JIist Kakux n MOXKHO 3aBeJIOMO YTBEPK/IaTh, 9TO BCe
N 4Kcesl PaBHDBI!

2100 525 5100 ypenopoit mpsmoit cuanT Gsoxa. Ecam ogHa 6ioxa

8. B kaxkoit u3 Touek
HAXOJIUTCA B TOUKE @, & Jipyrasi — B To4uKe b, To GJioxa, Cujsiast B TOUYKE @, MOYKET IIe-
PENpPLITHYTH B TOUKY 2b — a (6710Xe pasperraercst MpbiraTh B HEMOJOKUTEIbHBIE TOUKH, U
pasperaercs MpbiraTh B TOYKY € JApYroit 6s10xoit). MoxKeT i Tak CIyduThCsl, 9T0 OJIOXHU

qepe3 HEeCKOJILKO NMPLIKKOB OKayKyTcs B Toukax 2109, 559 51007



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKNIT BOM Ne1. 05.05.2023
TPYIIIA CTAPT, BTOPAY JINTA

1. Harypasnbnaoe uncyio n nojgennim Ha 2023 1 MOy IUIn HEMOJIHOEe YaCTHOE @ U OCTATOK b.
Hatypanbaoe uncio k nogemmmn Ha 2023 u MOTYyYIUIN HEMOJHOE YacTHOE b M OCTaTOK C.
Hatypanbaoe uncio £ nojgennan Ha 2023 u MOJYyIUIUM HEMOJHOE YaCTHOE ¢ U OCTaTOK a.
Moxker jin cymma n + k + £ ObITh KyOOM HATYpabHOTO Juca?

2. MoKHO JI TIOJIOYKUTH HECKOJIBKO HeIlepeceKalommxest JToMUHO Ha jiocky 20 X 30 Tak,
YTOOBI KazKJI0€ JIOMUHO I'PAHUYINIIO 110 CTOPOHE POBHO C TPEMsl IYCTHIMU KJIETKAMU, a KarK-
Jast MycTasi KJIeTKa — POBHO ¢ JBYMst JIOMUHO? (/IOMHHO — 9TO HPSIMOYTOJIBHUK U3 JIBYX
KJIETOK ).

3. B kaxyto kierky nojocku 1 x 20 3amnmcana nudpa Tak, 9To cyMMa HUMP B JIIOOBIX
JIEBATHU OIS UJYIINX KJIeTKax oTyimdHa oT 45. BepHo Jin, 4TO Beerja MOYKHO 3aMEHUTH
HYJII Ha HeHyJeBble IUQPHI TaK, 4TOObI cymMMa HUMP B JIIOOBIX JEBATH MOAPS WIYIINX
KJIETKAX IO-TIPEXKHEMY OT/Indasach oT 457

4. B crpane 100 ropo/ioB 1 eCTh HECKOJIBKO JOPOT, KaKJasd N3 KOTOPBIX COeTMHSIET IBa
ropojia u JIIo0Oble JBa ropojia coeIMHEeHbl He OoJsiee, yeM ojiHOil goporoii. [lyTermecTBenHnK
3aMETHJI, 9TO KAKUM ObI CIIOCOOOM HU paclpeIe/INTh Topojia CTPAHbI MO JIBYM PecIyO/InKaM,
MEYK Ty STUMU JABYyMs pecriydsmmkamu Oyer ne 6ostee 1200 mopor. lokazkure, 9T0 CyIIeCTBY-
10T derwipe ropojga A, B, C, D, takue, uro A He coeauHer poporoii ¢ B, B He coeJuHeH ¢
C, C ue coequnen ¢ D, D ne coequnen ¢ A.

5. B kaki0ft KjleTke TabuIbl 8 X 8 HammcaHo HaTypaJbHoe dncio. JJisa KaxKaoit mapbl
COCEJIHNX TI0 CTOPOHE KJIeTOK JlmMa BBIYUC/IUIT IPOU3BEIeHIe Ynce/l B 9TOI Nape KJIeTOK, a
3aTEeM BCE MOJIyYEeHHbIC TPOU3BEICHIS CJI0XKIIT. AHJIpeil, Ha000POT, BHIYUCIII CyMMbI YUCET
BO BCEX TTapax COCETHUX 110 CTOPOHE KJIETOK U BCe MOTyYeHHbIe CyMMBI TepeMHoKmI. Morio
JIN TaK OKA3aTbCsl, 9TO Yy 000MX MAJJBLINKOB UTOIOBBIE YNC/IAa OKAHIMBAIOTCA Ha 17

6. EcTb mecrHa 1iaTh OJMHAKOBBLIX C BIJY MOHET, CPeJu KOTOPBIX BCE, KpOMeE JIBYX, Ha-
crositiiue (OHU BECST OJIMHAKOBO), U JiBe (baJbIBbIe (OHU TOXKE BECST OJIMHAKOBO, HO HEU3-
BECTHO, TSYKeJIee WIN Jierde HACTOsInX ). Kak, UCrob3yst Janiednbie BeChl, PA3IeuTh BCe
HIMEIOIIecss MOHEThI Ha JBe KyUKI OJIMHAKOBOIO BECa 3a TPHU B3BEHINBAHNA !

7. Ilo xpyry pacrosioxkensl 13 MoJIoKUTENbHBIX dnce/l. OKa3aJloch, 9TO JId JIOOLIX Ue-
TBIPEX TIOJIPsIJl PACIIOJIOKEHHBIX (MMEHHO B TAKOM IOPsiIKe) 10 KpyTry 4ucen a, b, ¢, d,
BBINOJIHSICTCs yesoBue a + d = b+ c¢. Obsi3areibHo Jin Bee 13 dncest paBHbI?

8. B kaxk0it 13 Touex 1,2, 3 unc/oBoii mpsimoii cuaut OJ1oxa. Ecin onna 6/10Xa HAX0IUTCA
B TOYKE @ a Jipyras — B TOUKe b, To 0ji0Xa, CHUJIsas B TOUKE @, MOYKET IIePelpPhIrHYTh B
109Ky 3b — a (6Jsi0Xe paspernaercst MPbIraTh B HEMOJOKUTEbHbIE TOUKN, 1 Pa3peraeTcs
MPBITATh B TOUKY C JAPYTroit 6,10x0it). MoKeT Jint Tak CIydnThest, 9T0 BJI0XH Yepe3 HECKOIbKO

IPBIKKOB OKaxKyTcs B Toukax 2100, 3100 1007



LX YPAJIbCKU TYPHUP IOHBIX MATEMATHKOB. Kupos, 03.05—09.05.2023

MATEMATHUYECKNIT BOM Ne1. 05.05.2023
TPYIIIA CTAPT, TPEThY JIUTA

1. CkoJsibKO pertiernit nmeeT pedyc, NpUBEICHHDI HIXKe (0AUHAKOBBIE OYKBBI 0003HATAIOT
OJINHAKOBBIE TUMPDI, Pa3Hble OYKBbI — pasHble MUQPHI, YUCIa He HATMHAIOTCS C HYJIsI)?
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2. MoxKHO JI ITOJIO?KUTH HECKOJIBKO HellepeceKalommuxcs: JoMuHo Ha Jocky 20 x 30 Tak,
YTOOBI KayKJI0€ JOMUHO I'PAHUYIIIO 110 CTOPOHE POBHO C TPEMsI IIYCTBIMH KJIETKAMU, & KayK-
Jast MycTasi KJIeTKAa — POBHO C JBYMst JIOMUHO? (/IoMHHO — 9TO MPSIMOYTOJIBHUK U3 JIBYX
KJIETOK ).

3. B kaxyto kietky nojiockn 1 X 20 3anmcana nudpa Tak, 9To cyMMma Hudp B JIIOOBIX
JIEBATHU TIOJIPSAJT MJIYIINX KJIeTKaX oTyimdHa oT 45. BepHo Jin, 9To Beerjia MOYKHO 3aMEHUTH
HYJII Ha HEHYJIeBble IMUQPHI TaK, YTOOLI cyMMa IUMP B JIOOLIX JIEBATH MOAPAJT WIYIINX
KJIeTKaX IO-TIPeXKHEeMY OT/Indasiach oT 457

4. B crpane 100 TopomoB m e€CTh HECKOJIHKO JIOPOT, KaxKaasd U3 KOTOPBIX COETUHAET JIBa
ropoja u Jirobble JiBa Nopojia CoeJIMHEHbl He DoJiee, yeM OjHOi goporoii. ITyTrenecTBeHHNK
3aMETUJI, YTO KAKIUM ObI CIIOCOOOM HI pacIpeIe/INTh FOPojia CTPAHbI 110 ABYM PECITyO/IMKaM,
MeXKJIy STUMU ABYyMs peciiydsmmkamu oyjieT He 6osiee 400 popor. Jlokaxkure, 4To CyIecTByeT
ropoji, 13 KOTOPOI'0 BBIXOJIUT He DoJiee H6 JI0POT.

5. OJ1s1 X04eT IMOKPACUTh JOCKY 8 X 8 B HECKOJILKO I[BETOB TaK, YTOObI HU B OJIHOM CTOJIOIIE,
CTpPOKe Wi juaroHaju (3 Jiroboro KOJMIeCcTBa KJIETOK) He HAILIOCh TPEX OIHOIBETHBIX
KJIETOK. Kakoe HanmMenbliiee KOJIMIeCTBO 1IBEeTOB noHagoourcesa Oure?

6. Ectp mecCTHaIlaThb OJMHaKOBBIX C BUJAY MOHET, CPE€JIN KOTOPLIX BCE, KPOME€ JIBYX, Ha-
CTOAIINE (OHI/I BECAT O,D;I/IHaKOBO), n aBe CbaﬂbHH/IBbIe (OHI/I TO2KE BECAT OANMHAKOBO, HO HEN3-
BECTHO, TAXKeJIee NJIN Jierde HaCTOHHlI/IX). KaK, HCIIOJIb3Ys1 Yalll€dIHbIC BECHI, pa3J€/IUTh BCE
uMmeromuecd MOHETDBI Ha JBe KYYKH OAMHaKOBOI'O BECa 3a TpU B3BEIIINBAHUA !

7. Tlo kpyry pacnosiozkenbl 13 1o/10KuTeIbHbIX duce/1. OKa3aa0ch, 4TO JJIst JTIOObIX de-
TBIPEX TIOJIPSIJl PACIIOIOKEHHBIX (MMEHHO B TAKOM IOPsiIKe) 10 KpyTry 4ucesn a, b, ¢, d,
BBITOJIHSIETCs yesoBue a + d = b+ c¢. Obs3areibHo Jin Bee 13 uncesr paBHbI?

8. B kaxx10it n3 Touek 1,2, 3 uncioBoil npsimoit cuaut 6s10xa. Ecin ojgHa 6/10Xa HAXOIUTCSI
B TOYKE a a Jipyras — B TO4Uke b, To Oji0Xa, CHJIsas B TOUKE @, MOYKET IePElpPhIrHYTh B
T0ouKy 3b — a (6s10Xe pasperaercs MpbIraTh B HEMOJIOKUTETbHBIE TOUKH, 1 PA3PEIaeTcs
IPBITATH B TOUKY C JIPYTOii 610X011). MoKeT Jin Tak CJIyIUThCsI, ITO OJIOXU depe3 HECKOJIBKO
IPBIXKKOB OKaXKyTCsI B TOUYKax 2, 3,67



