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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/A, IIIKOJILHUKOB

9 kJ1acc

IlepBsbiit 1eHB

Hamsr kBagparnble Tpéxwiensl f1(x), fa(z),. .., flgo(x) ¢ omu-
HAKOBBIMU KoM dUImenTaMu mpu <, OJMHAKOBBIMU KO3 hu-
[UEeHTaMU [IPU X, HO PA3JIUIHBIMU CBOOOJHBIMU UJICHAMU; Y
KayKJI0r0 U3 HUX €CTh 10 JBa KOPHs. Y KaxKJIOr0 TPEXUIeHA
fi(x) BbIOpasu oguH KopeHb u 00O3HAYMIN €ro depe3 z;. Ka-
KUe 3HAUYeHHs MOJKeT IpUHUMAaTh cymMa fo(xp)+ f3(z9)+. ..+
+ f100(z99) + f1(z100)?

Jlan paBaOOenpennbiii Tpeyromsuuk ABC, AB = BC. B
OKPY2KHOCTH §2, ommcaHHOW OKoJio Tpeyroibanka ABC, mpo-
senen amamerp C'C’. Ilpsivas, mpoxomsmast depes Touxy C/
napasuteibio BC, nepecekaer orpesku AB u AC' B Toukax
M un P coorBercrBenno. /lokaxkure, uro M — cepeauna oTpes-
ka C'P.

[TeTst BBIOpaJI HECKOJIBKO MOC/IE0BATEILHBIX HATYPATbHBIX U~
ceJl M KayKJloe 3aImcast Jnbo KPacHbIM, JTHOO0 CHHUM KapaHia-
moM (0ba mBeTa mpucyTcTByOT). MoXKer Jin cyMMa HANMEHb-
ero ObIEero KPaTHoro BCeX KPACHBIX YHCET U HAUMEHBIIErO
00ITIero KPaTHOTO BCEX CHHUX YUCEIT ABIATHCHA CTEIEHBIO TBOM-
Ku?

Y maps I'mepona ectb 11 MeTaIMIeCKUX CJIUTKOB, HEPa3/id-
YUMBIX HA BU; [[APh 3HAET, YTO WX Beca (B HEKOTOPOM IOPSi/I-
ke) pasubl 1, 2, ..., 11 k. Emé y Hero ectb Memok, KOTO-
PBIil TIOPBETCs, €CIM B HETO TOJIOKUTE OoJibie 11 kr. Apxumes,
y3HAJI Beca BCEX CJUTKOB M XO4eT JI0Ka3aTh | mepomy, 4To mep-
BBIil CJTUTOK nMeeT Bec 1 Kr. 3a OJMH Iar OH MOXKET 3arPy3UTh
HECKOJILKO CJIUTKOB B MEIIOK ¥ MPOJEMOHCTPUPOBATEL [ mepo-
HY, YTO MEIIOK He TopBaJics (PBATh MEIIOK Hesb3s!). 3a Kakoe
HAMMEHBIIIee YUC/I0 3arPy30K MellKa ApXuMe ] MOKeT JTOOUThb-
cs Tpedyemoro?
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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, IIIKOJILHUKOB

9 kJ1acc

IlepBsbiii 1eHB

Hamsr kBaparable Tpéxwiensl f1(x), fa(z),. .., figo(x) ¢ omu-
HAKOBBIMU KO3{dUIMeHTaMu Ipu <, OJMHAKOBBIMU KO3 dhu-
[UEeHTaMU [PU X, HO PA3JIUIHBIMU CBOOOJHBIMU UJICHAMU; Y
KayKJI0r0 U3 HUX €CTh 10 JBa KOPHs. ¥ KaxKJIOr0 TPEXUIeHA
fi(x) BbIOpasm oguH KopeHb u 0003HAYMIN €ro depe3 x;. Ka-
KUe 3HAUYeHHUs MOJKeT IpUHUMaTh cymmMa fo(xy)+ f3(z9)+. ..+
+ f100(z99) + f1(2100)?

Jlan pasaOOenpennniii Tpeyromsuuk ABC, AB = BC. B
OKPY2KHOCTH §2, ommcaHHOW OKoJI0 Tpeyroibunka ABC, mpo-
senen amamerp C'C’. Tlpsivas, mpoxomsmasi depes Touxy C/
napasuteibio BC, nepecekaer orpesku AB u AC' B Toukax
M un P coorBercrBenno. /lokaxkure, uto M — cepeauna oTpes-
ka C'P.

[TeTst BBIOpaJI HECKOJIBKO MOC/IE0BATEILHBIX HATYPAIbHBIX U~
ceJl U KaxKJioe 3aIrmcast Jnbo KPacHbIM, JTHOO CHHUM KapaHia-
moM (0ba 1BeTa mpucyTcTByOT). MoXKer Ji cyMMa HANMEHb-
Iero ObIIEero KPaTHoro BCeX KPACHBIX YHCET U HAUMEHBIIIErO
00ITIero KPATHOTO BCEX CHHUX YUCEIT ABIATHCHA CTEIEHBIO JTBOM-
Ku?

Y maps I'mepona ectb 11 MeTaIMIeCKUX CAUTKOB, HEPa3Jid-
YUMBIX HA BU; [[APh 3HAET, 9TO WX Beca (B HEKOTOPOM IOPSi/I-
ke) pasubl 1, 2, ..., 11 k. Emé y Hero ectb Mermok, KOTO-
PBIil TIOPBETCs, €CIM B HETO TOJIOKHUTE OoJibie 11 Kr. Apxumes,
y3HAJI Beca BCEX CJUTKOB M XOUeT JI0Ka3aTh | mepomy, 4To mep-
BBIil CJTUTOK nMeeT Bec 1 Kr. 3a OJUH Iar OH MOXKET 3arpy3UTh
HECKOJILKO CJIMTKOB B MEIIOK ¥ IPOJEMOHCTPUPOBATEH [ mepo-
HY, YTO MEIIOK He TOpBaJjics (PBATh MEIIOK Hesb3s!). 3a Kakoe
HAMMEHBIIIee YUC/I0 3arPy30K MellKka ApXuMe ] MOKeT JTOOUThb-
csl Tpedbyemoro?
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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/A, IIIKOJILHUKOB

10 kJ1acc

IlepBsbiit 1eHB

Hamsr kBaparable Tpéxwiensl f1(x), fa(z),. .., figo(x) ¢ omu-
HAKOBBIMU KoM dUImenTaMu mpu <, OJMHAKOBBIMU KO3 hu-
[IUEHTAMU TPU T, HO PA3JIUYHBIMU CBOOOJHBIMU TJICHAMU; Y
KasKJIOTO W3 HUX €CTh IO JIBa KOPHs. Y KaXKJIOTO TPEXUICHA
fi(x) BbIOpasu oguH KopeHb u 00O3HAYMIN €ro depe3 z;. Ka-
KUe 3HAUYeHHs MOJKeT IpUHUMAaTh cymMa fo(xp)+ f3(z9)+. ..+
+ f100(z99) + f1(2100)?

[Terss BBIOpan 10 mocmemoBaTesbHBIX HATYPAIbHBIX YHCET U
KaykJi0e 3ammcaj JMO0 KpPaCHBIM, JIMOO CHUHUM KapaHIaIlloM
(06a mBera mpucyTcrBytor). MoxKer M cymMMa HAUMEHBIIErO
00IIero KpaTHOT'O BCEX KPACHBIX YHCE/I U HAUMEHDIEro ooIre-
ro KPATHOT'O BCEX CUHUX YHCe/l OKaHuYnBaThcs Ha 20167

Ha cropone AB Boimykjioro gerbipexyroibauka ABC D B3TbI
roukn K u L (touka K jexur mexiay A u L), a Ha CTOpPOHE
CD Basaret Touku M u N (touka M mexmy C u N). UzsectHo,
aro AK = KN = DN u BL = BC = CM. Jlokaxwure, 9TO
ectu BCNK — BumcaHHBIN 9eThIpexXyTroabHuK, 70 1 ADML
TOKe BITHCAH.

Jlana kirerdatast Tabsmia 100 x 100, KJaeTKn KOTopoil moKpa-
IIeHBI B YEpHBIH 1 Oestbiii nBeTa. [Ipu sTOM BO Beex cToJdIax
[IOPOBHY YEPHBIX KJIETOK, B TO BpEMsI KaK BO BCEX CTPOKAX pas3-
HbIE KOJIMYEeCTBA YEPHBIX KjIeToK. KakoBo MakcuMaibHOE BO3-
MO2KHOE KOJIMYECTBO AP COCEIHUX 110 CTOPOHE PA3HOI[BETHBIX
KJIETOK?
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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, IIIKOJILHUKOB

10 kJ1acc

IlepBsbiii 1eHB

Hamsr kBagparable Tpéxwiensl f1(x), fa(z),. .., flgo(x) ¢ omu-
HAKOBBIMU KO3{dUIMeHTaMu Ipu <, OJMHAKOBBIMU KO3 dhu-
[UEHTAMU TIPU T, HO PA3JIUIHBIMU CBOOOJHBIMU “JICHAMU; Y
KasKJIOTO W3 HUX €CTh IO JIBa KOPHs. Y KaXKJIOTO TPEXUICHA
fi(x) BbIOpasm oguH KopeHb u 0003HAYMIN €ro depe3 x;. Ka-
KUe 3HAUYeHHUs MOJKeT IpUHUMaTh cymmMa fo(xy)+ f3(z9)+. ..+
+ f100(z99) + f1(2100)?

[Terss BoIOpan 10 mocmemoBaTebHBIX HATYPAJIbHBIX YHCET U
KaykJi0e 3ammcaj JmO0 KpPaCHBIM, JIMOO CHUHUM KapaHIalioM
(06a mBera mpucyTcTBytoT). MoXKer M cymMMa HAUMEHBIIErO
00IIero KpaTHOTO BCEX KPACHBIX YHCE/I U HAUMEHbIIEro ooIre-
ro KPATHOI'O BCEX CUHUX YHCe/l OKaHuYnBaThcs Ha 20167

Ha cropone AB BoimykJjioro gerbipexyroibauka ABC D B3ThI
roukn K u L (touka K jexur mexiay A u L), a Ha CTOpOHE
CD Basaret Touku M u N (touka M mexuy C u N). UzsectHo,
aro AK = KN = DN u BL = BC = CM. Jlokaxwure, 9TO
ectu BCNK — BuucaHHBIN 9eThIPexXyTroabHuK, 70 1 ADML
TOKe BITHCAH.

Jana kirerdatast Tabsmia 100 x 100, KJaeTKr KOTOpoil moKpa-
IIeHBI B YEpHBIH 1 Oestbiii nBeTa. [Ipu sTOM BO Beex cToJdIax
[IOPOBHY YEPHBIX KJIETOK, B TO BpEMsI KaK BO BCEX CTPOKAX pas3-
HbIE KOJIMYEeCTBA YEPHBIX KjIeToK. KakoBo MakcuMaibHOE BO3-
MO2KHOE KOJIMYECTBO AP COCEIHUX 110 CTOPOHE PA3HOIBETHBIX
KJIETOK?
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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/A, IIIKOJILHUKOB

11 kaacc
IlepBsbiit 1eHB

Ksaaparustit Tpéxaien f(x) = az? + bx + ¢, He UMerowHil KOp-
Heil, TakoB, 9T0 KO3 DUIMEHT b paroHaeH, a Cpein Iuce ¢
u f(c) poBHO OJIHO MppPAIMOHAILHO. MOXKeT Jii JIMCKPUMUHAHT
TpexwieHa f(x) ObITH PaIMOHATHHBIM !

[Tonoxkurenbuble Yucaa T, Yy U 2 YIOBICTBOPSIOT YCJIOBHIO
xyz 2 2y + yz + zzx. Jlokaxknre HEPABEHCTBO

VTYZ 2V + Y+

B tpeyronsauke ABC mnposejena 6uccekrpuca BL. Ha orpes-
ke C'L Boibpana Touka M. KacarenbHas B Touke B K OKpYKHO-
ctu §), ommcanHoit 0KoJ10 Tpeyroabanka ABC, mepecekaer Jiyd
CA B touke P. Kacarenbuble B Toukax B n M K OKpy>KHO-
ctu I', onmcannoii okosio Tpeyroibunka B LM, nepecekaiorcs
B Touke (). Jlokaxkure, uro npsimbie PQ) u BL napasieabHbl.
Ects xkneruaras jpocka 2015 x 2015. Iuma craBut B k KJI€TOK
o jierekropy. 3arem Koist pacrosiaraet Ha J0CKe KJIETUATHII
kopabsib B popme kBaipaTa 1500 x 1500. derekTop B KjeTKe
coobraer ume, HaKpbITa 9Ta KaeTKa Kopabiaém wian Het. [Ipn
KaKOM HamMeHbITleM k JlmMa MOXKeT pacroIoKUTh JIeTEKTOPBI
TaK, YTOOBI TADAHTUPOBAHHO BOCCTAHOBHUTDH PACIOJIOZKEHUE KO-
pabsist?
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XLII Bceepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, IIIKOJILHUKOB

11 knacc
IlepBsbiii 1eHB

Ksaaparusiit Tpéxaien f(x) = az? + bx + ¢, He UMerowHil KOp-
Heil, TakoB, 9TO KO3 dUIMEeHT b paronaeH, a Cpein Iuce ¢
u f(c¢) poBHO OJTHO MppPAIMOHAILHO. MOXKeT Jii JIMCKPUMUHAHT
TpexwieHa f(x) ObITH PaIUOHATLHBIM !

[Tonoxxurenbuble YuCaa T, Y U 2 YIOBICTBOPSIOT YCJIOBHIO
xyz 2 2y + yz + zz. Jlokaxknre HEPABEHCTBO

VTYZ 2V + Y+

B tpeyronsauke ABC nposejena 6uccekrpuca BL. Ha orpes-
ke C'L Boibpana Touka M. KacarenbHas B Touke B K OKpYKHO-
ctu §), ommcanHoit 0KoJ10 Tpeyroabanka ABC, mepecekaer Jiyd
CA B touke P. Kacarenbuble B Toukax B n M K OKpy>KHO-
cru I', onmcannoii okosio Tpeyroibuuka B LM, nepecekaiorcs
B Touke (). Jlokaxkure, uro npsimbie PQ) u BL napaJsieabHbl.
Ecte xneryaras jpocka 2015 x 2015. Iuma craBut B k KJI€TOK
o jierekropy. 3arem Koist pacrosiaraet Ha J0CKe KJIETYATHII
kopabsib B popme kBasipaTa 1500 x 1500. lerekTop B KjeTKe
coobraer ume, HaKpbITa 9Ta KaeTKa Kopabaém win Het. [Ipn
KaKOM HamMeHbITleM k Jlmva MOXKeT PacrnoIoKUTh JIe€TEKTOPBI
TaK, 9TOOBI TADAHTUPOBAHHO BOCCTAHOBHUTDH PACIIOJIOZKEHUE KO-
pabsis?



