LV VPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKIM BOM Ne3. 19.02.2020
T'PVIIIIA CTAPT, BBICIIIA S JIUTA

1. Ha okpyxknoctn paccrasieno n todek. Haiiaure Bce Takme n > 100, ajd
KOTOPBIX IIPU JIFO0OOI packpacke 3TUX Todek B 12 mBeToB HaiimyTcst 11 mocremno-
BaTEJILHBIX TOYEK, CPEJIM KOTOPBIX €CTh OJIHOI[BETHBIE.

2. B mekoropoit mkojie pabotaior 10 KpykKoB. M3BecTHO, UTO HJIA JTIOOBIX
JIBYX YIEHUKOB HallJIeTcs KPY2KOK, B KOTOPBII XOAUT POBHO OWH 13 HuUX. U i
JIIOOBIX TpeX yYYEeHUKOB HaWJAeTcsd KPYKOK, B KOTOPBII XOJIUT HEYETHOE YUCJIO
3 HuxX. Kakoe HanboJibIiliee KOJIMYIECTBO YIEHUKOB MOXKET ObITb B 9TOH IKOJEe?
(MoryT ObITH yUYeHUKHU, HE TOCEITAIONINe H OJHOTO KPYZKKA).

3. YUuciioBasi oneparus & st JOOBIX JABYX ITOJOXKUTEJIbHBIX YnCe]a a U b BbI-
IIOJIHSIETCH 110 TaKou popMmyJie:

ab+9

Yemy pasuo 3nauenue Bbipaxkenus ((...((100©99) ©98)...)®2)® 1)?

4. Kaxkas KiTeTKa JJOCKH 4 X n TIOKpallleHa B YepHBII nn O6esblil 1iBeT. Kaxk tasd
Oestast KJIeTKa IPAHUYAT II0 CTOPOHE XOTsi ObI ¢ OJHOU 4YepHOil. JlokaxkuTe, 9TO
YEePHBIX KJIETOK XOTs OBbI Nn.

5. Jlano 100-zragnoe gucao. Ero mudpsr pazouan Ha 50 map m B KaxKJIOi I1a-
pe 1udphl moMeHsIIn MecTaMu. Moryio Jin moJIydeHHOe YHCI0 OKA3aThCsl POBHO
BJIBOE OOJIBIIIE MCXOIHOTO?

6. Oboznaunm depes (a,b) mambosbmuit obmuit gemurens a u b. IIpo maty-
pasbHble 4ncia a, b, ¢, d ussecrno, 4ro (a,d>) = b, (b,d*) =¢, (a,c) = d.
Hokazkute, 910 b = c.

7. Ha xunoceanc npumnio 99 3pureseii. VIzBecTHO, UTO JIFOOBIE JIBOE 3pHUTEJIE,
HE 3HAKOMBbIE MEKJIy cOOOIi, MMEIOT POBHO TPEX OOIIMX 3HAKOMBIX CPEJIU 3PUTE-
seit. Ilers n Baca snakombl. /lokakure, uro y Iletm m Bacu ectb mim obmimin
3HAKOMBII, WK OOINiT HE3HAKOMBIIA.

8. B BepmmHax Kyba paccTaBjieHbl HeHyJIEBbIe (He 00s13aTeIHbHO TIeJIble) UUCIA.
Jts Kaxk 10t BEpIIMHBI HAILIA CYMMY YHCEJ B COCEIHHUX C Hell BepIImHAX H
pas3Ae/IMIA 3TY CYMMY Ha, YHCJI0 B cCAMOI 9Toi BepiuHe. /g KaxKI0il BepIIuHbI
IIOJIYYIMJIM B YACTHOM OJHO U TO 2Ke uuncjio k. Yemy morso ObITh paBHO k7



LV VPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNUYECKUM BOM Ne3. 19.02.2020
T'PVIIIIA CTAPT, IIEPBAY JIUTA

1. Ha okpy2kHOCTHU paccTaB/ieHO 55 TodeK. MOXXHO JIn UX MOKPacuTh B 9 1IBeTOB
TaKIM 00pa30M, UYTOOBI JIIOOBIE 8 IMOCJIeIOBATEIbHBIX TOYEK ObLIN IMOKPAIIEHbI B
pasHbIe 1BeTa’

2. B mekoTopoii 1mKoJje padoTaoT 8 KPYKKOB. V3BeCcTHO, UYTO JJId JTIOOBIX TPEX
YIeHUKOB HalIeTCs KPYKOK, KOTOPBIN TOCEITaeT POBHO OJIMH WUJIM POBHO JIBOE U3
9TUX y4eHNKOB. KakoBo HamboJibIllee BO3MOXKHOE KOJIUIECTBO YIEHUKOB B 3TOM
mikojie? (MoryT ObITh yYeHUKH, HEe MOCEIIAONNe HU OJIHOTO KPYIKKA).

3. Hucnosast omeparust & JJisI JIFOOBIX JBYX IIOJIOXKUATEJIbHBIX YUCE] G U b BbI-
IIOJIHsIETCA 110 TaKou popMmyJie:

ab—+9

b= ——.
@ a+b

Yemy paso 3naudenue Bbipaxkenus ((...(100©99) ©98)...) ®2) ® 1)?

4. Kaxkmas KireTKa JJOCKH 4 X n TIoKpallleHa B YepHBII nn O0esblil iBeT. Kaxk tasd
Oesras KjeTKa IPAaHIIAT 110 CTOPOHE XOTs OBl ¢ OJHOU YepHOil. JlokaxknuTe, 9TO
YEePHBIX KJIETOK XOTs OBbI M.

5. Jlano 100-3ragnoe gucao. Ero mudpsr pazoman Ha 50 map m B KaxKJIOi I1a-
pe upbl moMeHsA M MecTaMu. Moryio Jin ToJIyd4eHHOe YHUCJI0 OKa3aThCsl POBHO
BJIBOE OOJIBIIIE MCXOIHOTO?

6. O6osnaunm dvepes (a,b) Haubosbimii obmuilt gequrens a u b. IIpo Hary-
pajbHBle 9HCIa a,b,c,d mssectHo, uro (a,d?) = b, (b,d*) = ¢, (a,c) = d.
Hokazkute, 9To b = c.

7. Ha xunoceanc nipumnrnio 99 3pureseii. MIzBecTHO, UTO JIFOOBIE JABOE 3pHUTEJIEI,
He 3HAKOMbIE MEKJIy COOOI, MMEIOT POBHO TPEX OOIMX 3HAKOMBIX CPEJIU 3PUTE-
seit. Ilerst u Bacsa 3nakombl. Jlokakurte, uro y Ileru m Bacu ectb mau obrumii
3HAKOMBIil, NI OOIUiIT HE3HAKOMBIIA.

8. B Bepmmuax kyba paccTaB/eHBI MOJOKUTETbHBIE dncia (He 00sS3aTeTbHO
resible). Uucio B KayKJI0# BepIUHE pa3/Ie/luin Ha CYMMY YHCET B COCETHUX C
Hell BepIuHax U JJIsd KaK/JOW BEPIIUHBI MOJYYUJIA B YaCTHOM OJIHO M TO K€
qucyio k. Yemy morsio ObITH paBHO k7



LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKUHN BOM Ne3. 19.02.2020
T'PVIIIIA CTAPT, BTOPAS JIUTA

1. Ha okpy2kHOCTHU paccTaB/ieHO 55 TodeK. MOXXHO JIn UX MOKPacuTh B 9 1IBeTOB
TaKIM 00pa30M, UYTOOBI JIIOOBIE 8 IMOCJIeIOBATEIbHBIX TOYEK ObLIN IMOKPAIIEHBI B
pasHbIe 1BeTa’

2. Ha KuHOCeaHC IPUIIIO HECKOJILKO 3pureseil. l3BecTHo, 4TO JII0OBIE JBOE
3puTesieil, He 3HAKOMbIe MeEXKIy cO0OIl, UMEIOT POBHO JBYX OONIMX 3HAKOMBIX
cpenn 3puteneit. Ilers n Bacss 3HaKOMBI, 1 y HUX HET HU OOIMUX 3HAKOMBIX,
HHU 00Omux He3HaKOMbIX. Jlokakute, uro y Ilerm m Bacu oaHO M TO 2Ke YHCIIO
3HAKOMBIX CPeIn 3pUTeaei.

3. Karknast KjieTKa JIoCKH 5 X 1 ITIOKpallleHa B YepHbIi nin OeJblii 1iBeT. Kazkmast
Oejlasi KJI€TKa I'PAHUYNAT II0 CTOPOHE XOTsi ObI ¢ OJHOI UepHOil. /lokaxkure, 9TO
YEePHBIX KJIETOK XOTH ObI N.

4. B HEKOTOPOII MIKOJIe paboTaloT 8 KPy»KKOB. V3BecTHO, YTO JijIs1 JTIOOBIX TpeX
YYEHUKOB HalJIETCS KPY2KOK, KOTOPBIi IOcelaeT POBHO OJIMH UJIM POBHO JIBOE U3
9TUX ydeHnkKoB. KakoBo HamboJibIllee BO3MOXKHOE KOJIUIECTBO YIEHUKOB B 9TOM
mkojie? (MoryT ObITh yUeHUKH, HE MOCEIIAIONNe HU OJTHOTO KPYIKKA).

5. Ha mocke no kpyry Bbinmucanbt 299 mysieit n ogna eguania. Kaxkayio MUHYTY
[leTs MoxkeT clies1aTh OJHY U3 JIBYX OIEPaITnil:
1) BeIOMpaeT JiBa YKC/Ia U OJHOBPEMEHHO yBeJIMYUBaeT WK yMeHbIaeT 0ba Ha 1,
2) OHOBPEMEHHO BBIYUTAET U3 KAXKJIOTO UUCIa B KPYre CYMMY JIBYX YHCEJI, CO-
CEJIHUX C HUM.
MozxkeT s yepe3 HEKOTOPOE BpeMs OKa3aTbCs TaK, YTO KaKHe-TO JIBA COCETHUX
Yuc/ia paBHBI 1, a Bce ocTaibHbIEe PABHBI 07

6. YucsioBast oneparus & st JOOBIX JABYX IIOJOXKUATEJIbHBIX 9uce]a a U b BbI-
ITOJTHAAETCA 110 TaKou popmyJte:

ab+ 4

b= —.
@© a-+b

Yemy pasuo 3nadenue Bbipakenus ((... (50 ©49) ©®48)...)®2)®1)?

7. O6osznauum depes (a,b) nanbosbimit obumit neaurens a u b. I[Ipo nary-
pasbHble 9uciaa a, b, ¢ mssecrno, uto (a,c!®) =b, (b, c'!) = c. Hoxaxkure, uro

b=c.

8. B Bepmmuax kyba paccTaB/eHBI MMOJOXKUTETbHbIE dnucia (He 00sS3aTeTbHO
resibie). Uuc/io B KayKJI0# BEpIUHE PA3/Ie/JuIn Ha CYMMY YHCET B COCETHUX C
Hell BepIIMHAX M JUIs KaKJI0f BEPIIUHBI IMOJYYUIN B YACTHOM OJIHO U TO K€
qucyo k. Yemy morsio ObITh paBHo k7



LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNUYECKUM BOM Ne3. 19.02.2020
T'PVIIIIA CTAPT, TPETHS JIUTA

1. Broab OKpy:KHOCTH BBIITUCAHO HECKOJBKO (0OO0JIBbIIe TPEX) TJIACHBIX W CO-
riaacHbIX OykB. Cepézka 00oI1e/l OKPYKHOCTh 110 YaCOBOIl CTPEeJIKe U HOJICUUTA,
CKOJIBKO Pa3 BCTpeYatoTcst (pparMeHThl U3 TPEX PAJIOM CTOSIINX OYKB, B KOTOPBIX
3a TJIACHOM OYKBOI UJIYyT JIBE COrJIacHbIe, a AJIMHA TOXKe 000IIIa OKPYKHOCTD T10
JaCOBOM CTPEJIKE W TOJICYNTAIA KOJUIECTBO (PPAarMeHTOB, B KOTOPBIX 34 JIBYMs
COTJIAaCHBIMU cJieIyeT TyiacHasd. JlokKaxknuTe, 9TO y HUX IMOJYyYUJINCH OJMHAKOBBIE
PE3YJILTATHI.

2. Ha kumHOCeaHC TPUIILJIO HECKOJILKO 3putesieil. 3BecTHO, UTO JIIOOBIE JIBOE
3puTeseill, He 3HAKOMbIe MeXKJly cODO, MMEIOT POBHO JIBYX OOIINX 3HAKOMBIX
cpenn 3puteneir. Ilers n Bacsa 3makoMbl, 1 y HUX HET HU OOIMUX 3HAKOMBIX,
HI 0oOmumX He3HaKOMBIX. Jlokakute, uro y Iletm m Bacu omHO m TO 2Ke YHCIIO
3HAKOMBIX CpeJINl 3pUTeJIei.

3. B pan Beimmucano 10 exqmaui. Kak paccTaBUTh MeXK Iy HIMH 3HAKU YMHOMKE-
HUSsI, JIeJICHUS, CJIOKEHUS WJIN BBIYUTAHUS, & TaK»Ke CKOOKH, YTOOBI IOy IUIOCH
qucsio 20207 Hampumep, gnciao 1227 mox#o mosyants Tak: 111-114 (11 +1) :
(1+1).

4. Kaxkmast KJIeTKa JJOCKH 5 X 1 IIOKpallleHa B YePHbI nin 6esblil BeT. Kaxk 1as
Oejlasi KJI€TKa I'PAHUYNAT II0 CTOPOHE XOTsi ObI ¢ OJHOI UepHOil. Jlokaxkure, 9TO
YEePHBIX KJIETOK XOTsI OBbI M.

5. Ilyzamocmuio IPsSIMOYTOJIbHIKA HA30BEM OTHOIIEHNE ero 0OJIbINeil CTOPOHBI
K MeHbIIeil (Iy3aTocTh KBajipaTa paBHa 1). /lokaxKkuTe, 9T0 MOXKHO paspe3arhb
kBajipaT 1romaan 100 mHa derbipe mpsaMoyrojabauka Iommaau 10, 20, 30 u 40
TaK, 9TO0 My3aTOCTh KaxKJ0TO ObLia MeHbIIe 2.

6. /Ima kakux HaTypaJabHbIX unces K < 9 HaliayTcs JBa IT0C/I€I0BaTEIHHBIX
HaTypaJbHBIX YHCIa, CyMMa IN(P KaxKI0ro U3 KOTOPBIX JeanTcs Ha K7

7. Ilpo marypaJibHbIe Yuciaa a, b, ¢ I3BECTHO, 9TO
10
HO(a,c") = b,

HO(b, cM) = c.

Hokaxkure, 9T0 b = c.

8. Haitmure 2020-€e 110 cueTy HaTypaJbHOE UUCI0, KOTOPOE HEJIb3s MPEJICTABUTD
B BUJIe IIPOU3BEIEHUS ABYX I10CJI€/IOBATE/IbHBIX HATYPaJbHbBIX UHCE]I.



