9.5.

9.6.

9.7.

9.8.

XLIII Becepoccuiickass MaTeMaTHIECKasT OJTUMIINA/1A, IKOJIHLHUKOB

9 KJjacc
Bropoii nesp

Outer HapucoaJ mycryio Tabdsmiry 50 X 50 u Hammcas cBepxy o
KazKJIOTO CTOJIOIA U CJIeBa OT KaXKJIOi CTPOKH 10 umciy. Oka-
3aJ10ch, 4To Bee 100 HanmmcaHHbIX YuCces Pa3JIUYHbl, IpudeM 50
U3 HUX paIMoOHAJIbHBIE, & OcCTaJibHble H() — mpparroHaIbHbIE.
3areM B KaxKIyI0 KJIETKY TabJIUIBI OH 3aIcajl CyMMY YHUCEI,
HAIMCAHHBIX OKOJIO €€ CTPOKHU U €€ cToJibma («Tabmia croxe-
Husi» ). Kakoe HanboJbiiiee KOJIMIECTBO CYMM B 9TOH TabJIuie
MOTJTH OKa3aTbCs PAIMOHAIHLHBIME TUCTAMU !

B octpoyroisaoMm Tpeyronbauke ABC mpoBeieHbI Mejra-
na AM wu Beicora BH. lleprienauky/stp, BOCCTAHOBJIEHHBII
B Touke M K npsamoit AM, nepecekaer jya HB B Touke K.
Hoxazkure, uro ecmu ZMAC = 30°, ro AK = BC.
BoImykablit  MHOTOYTOJIBHUK pa3pe3aH HelepeceKaroNUMUCs
JIMarOHAJIIME Ha paBHOOEIpEHHbIe TPEYTOIbHUKH. /loKazKuTe,
YTO B 9TOM MHOT'OYTOJIbHUKE Hafi/lyTCs JBe paBHbIE CTOPOHBI.
Nznagasbio na crot nojtoxkman 100 KapTodek, Ha KaxKI0i 13
KOTOPBIX 3aIlMCAHO MO0 HATYPATBLHOMY YHUCIY; IPU 9TOM OBLIO
poBHO 43 KApTOYKM C HEUETHBIMU YHUCTAMU. 3aTEM KayKIyIO
MUHYTY IIPOBOJWJIACEH CJIEyIonias Imporeaypa. Jlma KaxKibx
TPEX KapTOYEK, JIEXKAIUX Ha CTOJIE, BBIYUCIIAIOCH ITPOU3BE/IE-
HU€e 3allMCaHHbIX Ha HUX YUCEJI, BCE ITHU IPOU3BEJIEHUS CKJla-
JIBIBAJIHICH, U MTOJIy9eHHOE YUCJIO 3aIIIChIBAJIOCH Ha HOBYIO Kap-
TOYKY, KOTOpas JT00aBIsIach K JIEZKAIUM Ha CToJIe. depe3 roJ
rocjie HadaJja IIporiecca BBIICHUIOCH, YTO Ha CTOJIE eCTh Kap-
TOYKA C YUCJIOM, JEeJISIIIMCS Ha 210600. JlokaxkuTe, 9TO HYUC-
JI0, JeJisieecs Ha 210000, ObLIO Ha OJHON M3 KapTOYeK yiKe
yepe3 JIeHb Mocjie HavaJa.
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9.6.

9.7.

9.8.

XLIII Becepoccuiickast MaTeMaTHIECKasT OJTUMIINA/IA, IKOIHLHUKOB

9 kJjacc
Bropoii nesp

Outer mapucoaJ mycryio Tadsmiry 50 X 50 u Hammcas cBepxy oT
KazKJIOTO CTOJIOIA U CJIeBa OT KaXKJI0i CTPOKH 1o unciy. Oka-
3aJ10ch, 4To Bee 100 HanmmcaHHbIX YUCEs PA3JIUYHbI, IpUYeM 50
U3 HUX paIMoOHaJIbHBIE, & OcCTaJibHble H() — mppamroHaIbHbIE.
3areM B KaxKIyI0 KJIETKY TabJIUIBI OH 3aIcajl CyMMY YHUCEI,
HAIMCAHHBIX OKOJIO €€ CTPOKHU U €€ cToJbIa («Tabmia croxKe-
Husi» ). Kakoe HanboJbliiee KOJIMIECTBO CYMM B 9TOIH TabJIuie
MOTJTH OKa3aTbCs PAIMOHAIHLHBIME TUCTAMU !

B ocrpoyrossaoMm Tpeyronbauke ABC mpoBeieHb Mena-
Ha AM wu Beicora BH. lleprenauky/stp, BOCCTAHOBJIEHHBII
B Touke M K npsamoit AM, nepecekaer jyda HB B Touke K.
Hoxazkure, uro ecmu ZMAC = 30°, ro AK = BC.
BoImykablit MHOTOYTOJIBHUK pa3pe3aH  HelepeceKaroNnuMUCs
JIMarOHAJIIME Ha paBHOOEIpEHHbIe TPEYTOIbHUKN. JloKazKuTe,
YTO B 9TOM MHOT'OYTOJIbHUKE Hali/lyTcCs JBe paBHbIE CTOPOHBI.
Nznavasbio na ctost nojtoxkutu 100 KapTodek, Ha KaxKI0i u3
KOTOPBIX 3aIlMCAHO M0 HATYPATBLHOMY YHUCIY; IPU 9TOM OBLIO
poBHO 43 KApTOUKM C HEUETHBIMU YHUC/TIAMU. 3aTEM KayKIyIO
MUHYTY IPOBOJWIACEH CJIEyIonias Imporeaypa. Jlma KaxKiabx
TPEX KApTOYEK, JIEXKAIUX Ha CTOJIE, BBIYUCIISAIOCH ITPOU3BE/IE-
HUe 3allUCaHHbIX Ha HUX YUCEJI, BCE ITHU NPOU3BEJIECHUS CKJla-
JIBIBAJIHICH, U MTOJIyYeHHOE YUCJIO 3aIIMChIBAJIOCH Ha HOBYIO Kap-
TOYKY, KOTOpas J00aBIsIach K JIEZKAIIUM Ha CToJIe. depe3 roJ
rocjie HadaJja IIpoliecca BBIICHUIOCH, UYTO Ha CTOJIEe eCTh Kap-
TOYKA C YUCJIOM, JEJISIIMCS Ha 210600. JlokaxkuTe, 9TO YHC-
JI0, JeJsieecs Ha 210000, OBLIO Ha OJHON M3 KapTOdeK yiKe
yepe3 JeHb Moc/ie HadaJa.



10.5.

10.6.

10.7.

10.8.

XLIII Becepoccuiickass MaTeMaTHIECKasT OJTUMIINA/1A, IKOJIHLHUKOB

10 kacc
Bropoii nesp

Outer mapucoaJi mycryio Tabdsmiry 50 X 50 u Hammcas cBepxy oT
KasKJIOTO CTOJIONA U CJIeBA OT KaKJI0M CTPOKHU IO HEHYJIEBOMY
qucsty. Okazanock, uto Bce 100 HATMCAHHBIX YUCENT PA3JIUTHEI,
npuyéM 50 U3 HUX parmoHaJIbHbIe, & ocTajibHble H() — upparmo-
HaJIbHBIE. 3aTeM B KayKJIyI0 KJIETKY TaOJIUIIBI OH 3aIlMCAJ IIPO-
U3BeJIeHNe Ynces, HAIIMCAHHBIX OKOJIO €€ CTPOKH U e€ CTOJIO-
na («rabmia yMHOKeHUs» ). Kakoe HAnbOIbIee KOJINIECTBO
[IPOU3BEJICHUI B 9TON TAOJIUIE MOIVIM OKA3aThCs PAIlMOHAJIb-
HBIMH 9IHCJIAMHE !

N3navyaibHO Ha JOCKE 3alMCaHbl HECKOJBKO (6OJIBIIE OJTHOTO)
HATYPAJbHBIX YUCEJ. 3aTeM KaXKIyI0 MUHYTY Ha JIOCKY JIOTIH-
CBIBAETCS YUCJI0, PABHOE CyMMe KBaJIPATOB BCEX y2Ke 3alliCaH-
HBIX HA Heil dmces1 (Tak, ecju Obl Ha JIOCKE M3HAYAILHO OBLIN
3alMcanbl gucya 1, 2, 2, To Ha MepBO MUHYTE OBLIO ObI JIOTIH-
cano uncio 12 + 22 + 22). JlokazkuTe, ITO COTOE JAOIMUCAHHOE
qucio umeeT XoTd 06l 100 pa3/mdHbIX MTPOCTHIX JICTUTEIICH.
BoIimykabiii  MHOTOYTOJIBHUK pa3pe3aH HelepeceKaronmMUICs
JIMaroOHAJIIME HA paBHOOEIPEHHbIE TpeyroabHuKn. Jlokaxkure,
YTO B 9TOM MHOTOYTOJIbHUKE HAIyTCs JIBE PABHBIE CTOPOHDI.
OKpy?>KHOCTh W OIKCAHA OKOJIO OCTPOYTOJBHOTO TPEYroJIbHU-
ka ABC. Ha cropone AB BboiOpana Touka D, a Ha cTO-
pore BC' —rouka E tak, uro AC || DE. Touku P u () Ha
MmenbIeii gayre AC' OKpy:KHOCTH w TakoBbl, ut0 DP || EQ.
Jlyan QA n PC nepecekator npsimyio DE B Toukax X u Y
coorsercrsenno. Jokaxxure, uro /X BY + /PB@ = 180°.
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XLIII Becepoccuiickast MaTeMaTHIECKasT OJTUMIINA/IA, IKOIHLHUKOB

10 kacc
Bropoii nesp

Outer mapucoaJ mycryio Tabsmity 50 X 50 u Hammcas cBepxy oT
KazKJIOTO CTOJIOIA U CJIeBA OT KaKJI0M CTPOKHU IO HEHYJIEBOMY
qucsy. Okazanock, ato Bce 100 HAITMCAHHBIX YUCENT PA3IUTHEI,
npuyéM 50 U3 HUX parmoHaJIbHbIe, & ocTajibHble H() — upparmo-
HaJIbHBIE. 3aTeM B KayKJIyI0 KJIETKY TaOJIUIIbI OH 3aITMCAJ IIPO-
U3BeJIeHNe Ynces, HAIIMCAHHBIX OKOJIO €€ CTPOKH U €€ CTOJIO-
na («rabmia yMHOKeHUs» ). Kakoe HanboJbIee KOJINIeCTBO
[IPOU3BEJICHUI B 9TON TaOJIUIE MOIVIM OKA3aThCs PAIlMOHAJIb-
HBIMH TIHCJIAMHE !

M3navaibHO Ha JOCKE 3alMCaHbl HECKOJBKO (OOJIBIIE OJ[HOTO)
HATYPAJbHBIX YUCEJ. 3aTeM KaXKIyI0 MUHYTY Ha JIOCKY JIOIIH-
CBIBAETCS YUCJI0, PABHOE CyMMe KBaJIPATOB BCEX y2Ke 3alliCaH-
HBIX HA Hell dmces1 (Tak, ecju Obl Ha JIOCKE M3HAYAILHO OBbLIHI
3aIMcanbl Yucya 1, 2, 2, To Ha MEePBO MUHYTE OBLIO ObI JIOTIH-
cano uncio 12 + 22 + 22). JlokazkuTe, ITO COTOE JIOIMUCAHHOE
qncsio umeeT XoTd 06l 100 pa3/mIHbIX TPOCTHIX JICTUTEIICH.
BoImykbiii  MHOTOYTOJIBHUK pPa3pe3aH HelepeceKaronmMUICs
JIMaroHAJIIME Ha paBHOOEIPEHHbIE TpeyroabHuKn. Jlokaxkure,
YTO B 9TOM MHOTOYTOJIbHUKE HAIyTCs JIBE PABHBIE CTOPOHDI.
OKpy?>KHOCTh W OIKCAHA OKOJIO OCTPOYTOJBHOTO TPEYrOJIbHU-
ka ABC. Ha cropone AB BbiOpana touka D, a Ha cTO-
pore BC' —rtouka E rak, uro AC || DE. Touku P u () Ha
MmenbIneii gayre AC' OKpy:KHOCTH w TakoBbl, ut0 DP || EQ.
Jlyan QA n PC nepecekator npsimyio DE B Toukax X u Y
coorsercrsenno. Jokaxxure, uro /X BY + /PB@ = 180°.



11.5.

11.6.

11.7.

11.8.

XLIII Becepoccuiickass MaTeMaTHIECKasT OJTUMIINA/1A, IKOJIHLHUKOB

11 kaacc
Bropoii nesp

Outer napucoBast mycryio Tabauiry b0 X 50 u Hamucasa cBepxy
OT KaKJIOTO CTOJIONA W CJIeBa OT KaXKJIOH CTPOKU IO HHCITY.
OxkazaJioch, aTo Bce 100 HAIMMCAHHBIX YUCEJT PA3IUIHDI, [IPUIEM
50 u3 HUX paluoHaJbHbIe, & OCTaJabHbIE () — UppaluoHaIbHBIE.
BareM B KaxK/IyI0 KJIETKY TaOJIHIIBI OH 3aIicasl IIPOU3Be/ICHIE
qrcesI, HATIMCAHHBIX OKOJIO €6 CTPOKH U eé cTosidna («rabmia,
yMHOXKeHHusT» ). Kakoe HanboJibiee KOJINIeCTBO POU3BEIeHNUIT
B 9TOW TabJINIE MOIJIN OKA3aThCs PAIMOHAIBLHBIME UCTaAMU !
Yeroipéxyroabuuk ABC'D Briucan B OKpy>KHOCTB [ ¢ 1ieHTpoM
B Touke O. Ero mquaronaymm AC u BD neprieH Ky IsipHbL U Tie-
pecekaroTcs B Touke P, mpuuém Touka O JIEXKUT BHYTPU TPe-
yrosbanka BPC'. Ha orpeske BO Bbibpana Touka H Tak, 4ro
/BHP = 90°. OKpy»KHOCTb W, OIMCAHHAA OKOJIO TPEyTOJILHY-
ka PHD, Bropuano nepecekaer orpe3ok PC' B Touke (). o-
kaxknre, aro AP = CQ.

Ha mmockocTn mpoBeieHO HECKOTBKO MPSAMBIX, HUKAKHE JIBE U3
KOTOPBIX He IapaJjijle/IbHbl U HUKAKWe TPHU He IIPOXOJAT de-
pe3 oany Touky. /lokaxkure, 9T0 B 00/1aCTAX, HA KOTOPBIE IPsI-
MbI€ TIOJIEJIMJIA ILJIOCKOCTH, MOYKHO PAaCCTABUTH ITOJIOKUTEb-
HbIE YHCJIA TaK, 9TOOBI CYMMBI 9HCEJT 110 00€ CTOPOHBI OTHOCH-
TEJILHO JII000#1 13 TPOBEICHHBIX MPSAMBIX OBLTU PaBHBIL.
Nznagasibio na cros kiaayT 100 kaprodek, Ha KaxKI0il U3 KO-
TOPBIX 3aIIMCAHO 110 HATYPAJIbHOMY YUCJIY; IIPU 3TOM CPeIN HIUX
POBHO 28 KapTO4YeK € HEYCTHBIMU HUHUCTAMU. 3aTEM KaXK/IyTo
MUHYTY TPOBOJUTCS Cleytomast mporemaypa. Jas kaxapx 12
KapTOYeK, JIeKalllUX Ha CTOJIe, BBIUUCIISIETCS IPON3BE/IEHNE 3a-
MUCAHHBIX Ha HUX YUCEJI, BCE ITU IIPOU3BEICHUS CKJIA/IbIBAIOT-
cd, W TOJIyYeHHOE YHUCJIO 3allUChIBAETCd HA HOBYIO KapTOUKY,
KOTOpas J00aBjsgeTcs K JieykaruM Ha croJie. MOoKHO Jin BbI-
oparh ucxoaubie 100 qucesr Tak, 9To JJIs JIIOOOrO HATYPATLHO-
ro d Ha CTOJIe PAHO WJIN MO3JHO MOABUTCS KAPTOUIKA C THCJIOM,

HEJIAITIMCS Ha 2d?
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XLIII Becepoccuiickast MaTeMaTHIECKasT OJTUMIINA/IA, IKOIHLHUKOB

11 knacc
Bropoii nesp

Outer napucoBaJt mycryio Tabauiry 50 X 50 u Hamucasa cBepxy
OT KaKJIOTO CTOJIONA W CJIeBa OT KaXKJIOH CTPOKHU IO HHCITY.
OxkazaJioch, aTo Bce 100 HAIMMCAHHBIX TUCEJT PA3IUIHDI, [IPUIEM
50 u3 HUX paluoHaJbHbIe, & OcTaJIbHbIE H() — UppaluoHaIbHBIE.
BareM B KaxK/IyI0 KJIETKY TaOJIMIIBI OH 3aIicasl IIPOU3Be/ICHIe
qrces1, HAIIMCAHHBIX OKOJIO €6 CTPOKH U eé cTosidna («rabmia,
yMHOXKeHHusT» ). Kakoe HanboJibinee KOJINIECTBO IPOU3BEIeHNMIT
B 9TOW TabJINAIE MOIJIN OKA3aThC PAIMOHAIBLHBIME UCTaAMU !
Yeroipéxyroabuuk ABC'D Briucan B OKpy>KHOCTB [ ¢ 1ieHTpoM
B Touke O. Ero muaronamm AC u BD nepreH UKy IsipHbL U TIe-
pecekaroTcs B Touke P, mpuuém Touka O JIEXKUT BHYTPU TPe-
yrosbanka BPC'. Ha orpeske BO Boibpana Touka H Tak, 4To
/BHP = 90°. OKpy*KHOCTb W, OIUCAHHAA OKOJIO TPEyTOJILHY-
ka PHD, Bropuano niepecekaer orpe3ok PC' B Touke (). o-
kaxknre, aro AP = CQ.

Ha mmockocTn poBeieHO HECKOTBKO MPSAMBIX, HUKAKHE JIBE U3
KOTOPBIX He IapaJjijie/IbHbl U HUKAKWe TPHU He IIPOXOJAT de-
pe3 oany Touky. /lokaxkure, 9T0 B 00/1aCTAX, HA KOTOPBIE IPsi-
MbI€ TIOJIEJIMJIA ILJIOCKOCTH, MOYKHO PAaCCTABUTH IOJIOKUTEb-
HbIE YUCJIA TaK, 9TO0BI CYMMBI 9HCE/T TI0 00€ CTOPOHBI OTHOCH-
TEJILHO JII000#1 13 TPOBEICHHBIX MPSAMBIX OBLTU PaBHBL.
Nznavasbio na cros kiaayT 100 kKaprodek, Ha KaxKI0il U3 Ko-
TOPBIX 3aIIMCAHO 110 HATYPAJIbHOMY YUCJIY; IIPU 3TOM CPeIN HIUX
POBHO 28 KapTOUYeK € HEUYCTHBIMU YUHUCTAMU. 3aTEM KaXK/IyTo
MUHYTY TPOBOJUTCS Cleytomast mporemaypa. Jas kaxapx 12
KapTOYeK, JIeKalllUX Ha CTOJIe, BBIUUCIISIETCS IPON3BE/IeHNE 3a-
MMUCAHHBIX Ha HUX YUCETI, BCE ITHU IMPOU3BEICHUS CKJIA/IbIBAIOT-
cd, W TOJIyYeHHOEe YHUCJIO 3allUChIBAETCd HA HOBYIO KapTOYKY,
KOTOpas J00aBjsgeTcs K JieykarmM Ha croJie. MOoKHO Jin BbI-
6parh ucxoaubie 100 quces Tak, 9To JJIs JIIOOOrO HATYPATLHO-
ro d Ha CTOJe PAHO WJIN MO3JHO MOABUTCS KAPTOUIKA C THCJIOM,

HEJIAITIMCS Ha 2d?



