LIl YPAJIbCKUI TYPHUP IOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019
MATEMATHUYECKASA OJIUMIINAJIA 18.02.2019

3AJIAHUSA JIJIS 6 KJIACCA

1. Kocts, CnaBa u IOpa rymstot no napky. Iloka Cnasa aenaer 3 mara, FOpa
nenaet 4, a noka IOpa nenaer 3 mara, Kocts nenaer 5 maros. CKOJIbKO IIaroB
caemain FOpa, eciii Bce BTpoeM cienainy B 001iei cioxxuoctu 2460 maros?

2. Moxno iu B kBagpaTe 20x20 OTMETUTh HECKOJBKO KJIETOK TaK, YTOOBI B
J000M TOPHU3OHTAJIBLHOM HPAMOYrojibHUKE 3x19 okazamoch x0T Obl 6

OTMEYCHHBIX, a B IIOOOM BEPTUKAJILHOM IIPAMOYTOIbHUKE 19%x3 — He Oomee 5
OTMEUYEHHBIX ?

3. B TypHUpe no HacTOJILHOMY TEHHUCY y4acTBOBaIM 128 yenoBek. B kaxaom
Typ€ YYaCTHHKHU Pa3OUBAIKCh HA TMApbl U UTPAJIU, MOCJIE YEro MPOUTPABIIHE
BBIOBIBAIM M3 TypHUpa (HUYbMX He ObiBaer). Ilocne TypHupa, korma
ONPEICTUIICS €AMHOIUYHBIA TOOEIUTENb, KaXKIbIi U3 YYACTHUKOB 3asBUJI, YTO
B T€UEHUE TypHUpPa 0OBITpall HEe Oosiee o HOTO TpaBinu. [Ipudem Bce mpasim
CKa3aJld IpaBy, a Bce JeBIIM coBpaiu. CKOJIBKO MpaBIlield MOTJIO y4aCTBOBATh
B TypHUpE?

4.V Bacu u Iletn ectpr o N MmoHeT. Kaxkmasgs MoHEeTa MMEET JOCTOUMHCTBO 1
koneika, 50 xoneek mian 1 pyo6ns. Oka3anoch, YTO y MajJbYUMKOB MOPOBHY
JIeHeT, HO Ha0Ophl MOHET He coBmajaroT. [Ipy kakoM HauMeEHbIIEM N TaKoe
BO3MOKHO?

5. Ha 2000 xaprouek Hamucanbl yucia. KapTouku mpou3BOJIBHBIM 00pa3oM
pa3zOuBaroT Ha napsl v BeMUCIAOT 1000 cyMm uncen B 3Tux napax. M3sectHo,
YTO KaK HU pa30uBail KapTOYKHU Ha napsl, cpeau 3tux 1000 cymm Beeraa kakue-
TO JIB€ coBMaialoT. Kakoe HaubombIIee KOJIMYECTBO PA3IUYHBIX YACET MOXKET
OBITh Ha 3TUX KapTOuKax?
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MATEMATHUYECKASA OJIUMIINAJIA 18.02.2019

3AJIAHUSA JIJIS 7 KJIACCA

1. Ha nocke HamucaHo HaTypaJbHOE YMCIO N. 3a OJUH XOJ MOXKHO 3aMEHHTh
YHCJIO HA YJIBOEHHOE, @ MOKHO 3aMEHHUTh YHMCJIO Ha YABOCHHOE, YBEIMUYECHHOE
Ha eauHuny. CKOJBbKO cymiecTByeT umcen N, MeHpmmx 2019, HaumHas ¢
KaXJI0r0 U3 KOTOPBIX MOKHO 32 HECKOJIBKO XOJIOB BBINIACATh HA JOCKY YHCIIO

20197

2. MoxHo nu B kBasipate 20x20 OTMETUTh HECKOJIBKO KJIETOK TaK, YTOOBI B
J000M TOPU3OHTAIBHOM TIpsSMOYyTOJdbHUKE 3x19 okazamoch XxoTst Obl 6

OTMEYEHHBIX, a B JIIDOOM BEPTUKATILHOM NPSIMOYTOIbHUKE 19%x3 — He Ooee 5
OTMEUYEHHBIX ?

3. HaiimuTe Bce Takue mapbl HATypaJIbHBIX yuced M u N, uto 9"—7™ = 20,

4. TlonmoxkutenbHbIC Yucia X, Y U Z yAOBIECTBOPSIOT COOTHOIICHUIO X+Yy+Z = 1,
Jokaxute, uto 2Xy+2yz+4zx < 1.

5. Ha 2000 xaproyek HamucaHbl ynciia. KapTouku mpou3BOIBHBEIM 00pa3oM
pa30uBaroT Ha napsl U BeIAUCIA0T 1000 cymm yucen B 9Tux mapax. M3BectHo,
YTO KaK HU pa30uBail KapTOUYKHU Ha napsl, cpeau 3tux 1000 cymMm Beeraa kakue-
TO JIB€ coBMaaloT. Kakoe HaubompIee KOMMUECTBO Pa3INUHbIX YACET MOXKET
OBITh Ha ATUX KapTOUKaX?
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3SAJTAHUSA JUTA 8 KJIACCA
a _a+ c?
b +c? b

1. HenyneBsle meibie yncia a, b u C TakoBbl, 4TO . JlIokaxxure,

yro a+b+c < 0.

2. B pernoHaiibHOM TypHUpE IO BOJe00ay ydacTBYIOT 16 koMana. Kaxmabie
JIBe KOMaHbl MTPpaloT MEXAy co0oi aBa paza. Ha Bcepoccuiickuii TypHUD
MPOXOISIT KOMaH/IbI, 3aHSBIINE TTepBbie 8§ MecT. KoMaHabl yopsS0unMBatOTC
0 YKCTy MOOE; B Cilydae paBeHCTBA YKciia M00eT y HECKOJIBKUX KOMaH/I 3TU
KOMaHJIbl YIOPSIOUMBAIOTCS MO XKpebuto. Huubux B BoJieii0osie HE ObIBaeT.
Kakoe HamMeHbIllee KOJIMYECTBO MOOEN TrapaHTHUPYeT KOMaHAE MPOXO0] Ha
BCEPOCCUUCKUMN TypPHUP?

3. CKOJIBKO CYIIECTBYET TPOCK HATYPAIbHBIX YHCEI &, D, C, Y0BIETBOPSIOIINX
ypaBHeHuto a+ab+abc+ac+c = 15267

4. MoxHo 1 pacctaBuTh B kBajpate 2019x2019 nensie uucna, HE Bce U3

KOTOPBIX HYJIH, TaK, YTOOBI B JIIOOOM KBajipaTe 2x2 U B JIFOOOM KBajapate 3x3
cyMmma uucen Obia paBHa 07?

5. M — cepenuna croponbl AB paBHOcTOpOoHHEr0 Tpeyronbarka ABC. Touku

D u E na croponax AC u BC coorBerctBeHHO TakoBbl, uTo /DME = 60°.
Hoxaxute, uto AD+BE = DE+AB/2.
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Pemrenns 3agau osuMnuaabl 6 Kiacca

3anaua 1. Kocmsa, Cnasa u IOpa eynarom no napky. loka Cnasa oenaem 3 waea, FOpa deraem 4, a noxa IOpa
denaem 3 waea, Kocms denaem 5 waeos. Cxonvko wacos coenan IOpa, eciu éce smpoem coenanu 6 obuyell
cnoorcrocmu 2460 wazoe?

Ortser. 720. Pemienue. [Toka Cnaa nenaet 3-3 = 9 maros, Opa nenaer 4-3 = 12 maros, a Kocts —5-4 = 20 miaros.
Bwmecte onu 3a 310 Bpems nenarot 9+12+20 = 41 mar. [Jenst 2460 na 41, nonydaem 60. [Toatomy FOpa caenan 60
pa3 o 12 mraros, To ecth 720 maros.

3anaua 2. Mooicno u 6 keaopame 20x20 ommemums HeCKOILKO KAeMOK MakK, 4moovl 8 1H000M 20pU3OHMATILHOM

npsamoyeonvruke 3 x19 oxkazanoce xomsi 6ol 6 OMMeEUEHHbBIX, A 8 THOOOM BEPMUKATLHOM NPAMOY2oabHUKe 19X3 — He
bonee 5 ommeyeHHvIX?

Ortset. Henp3s1. Pemenune. Paccmorpum nmpsimoyronbHUK Ky mmpuHoii 19 1 BeIcOTO# 18, Y KOTOpOTO j1eBasi HIKHSISA
BEpIIMHA COBMAJaeT C JICBOM HIKHEH BeplmMHON KkBaapata. OH pa3OuBaeTcsi Ha IIECTh TOPU3OHTAIBHBIX
MPSIMOYTOJIBHUKOB 3% 19, mo3TOMY B HEM He MeHblIe 36 OTMEUeHHBIX KieToK. C qpyroil CTOpPOHBL, PSIMOYTOIbHUK
K> mmpunoii 18 u BbIcOTO# 19, Y KOTOpOTO JieBas HIKHSISI BEpLIMHA COBMAAET C JICBOH HIDKHEW BEpIIMHON
KBajlpaTa, pa3OMBaeTCs Ha IIECTh BEPTUKAIBHBIX NPSAMOYTOIBHUKOB 19x3, mostomy B HeM He Oonbiie 30
OTMEYEHHBIX KIeTOK. M3 kieTok mpsamoyronbHuka Ky B K2 He BXOAAT TOJBKO KJIETKH KpaHEero NpaBoro CToyona.
3HA4UT, B 3TOM CTOJIOLIE JOJDKHO OBITH OTMEUEHO HE MEHbIIE 6 KIIETOK, Jexamux B Ki. Ho Bce 3Tu ki1eTku MOXHO
HaKpBITh OTHUM BEPTUKAJIBHBIM IPSMOYTosHUKOM 19x3. IIpoTrBopeune.

3apaua 3. B mypuupe no nacmonvHomy mennucy yuacmeoganu 128 uenosex. B kajxicoom mype yuacmHuku
pasbusanuce Ha NApvl U USPany, NOCie 4e2o npoucpasguie 8blobIBanU U3 mypHupa (Huuvux He ovieaem). Ilocne
MYpHUPA, KO020a ONpedenuicsi eOUHONUYHbIL nobedumens, Kaxcoblli U3 YUACMHUKOS 3dA6Ul, 4MO 8 MmeyeHue
myprupa ooviepan ne 6onee 00Ho20 npaswiu. Ilpuvem éce npaswiu ckazanu npagoy, a éce aesuwiu cospaiu. CKonvbko
npasuieli Moo y4acmeosams 6 mypHupe?

Ortser. 96. Pemenue. Tak kak Bce JIE€BIITN COBPAITH, KX IBIA U3 HUX JOJDKEH OBITh 00OBITPATh XOTS OBI ABYX ITPABIIEH.
3HaunT, KKIBII JIeBIIa BHIMTPall XOTs ObI JIBE MAapTHH, TO €CTh BCE JIEBIIM BBIILIM B TPETHH Kpyr. Tak Kak B
TPEThEM KpyTe UrparoT 32 4esioBeKa, JieBlieii He 0osiee 32, a nmpasIieii, ctaio ObITh, He MeHee 96. 3HAUHT, B IEPBOM
Kpyre ObUH XOTsI ObI 32 mapTum, Te MPaBIIH UTPATH MEXIY COOOH, M BO BTOPOM Kpyre MIpajio He MeHbIe 32
npasiueil. [Ipu 5ToM TaM He ObUTO MAPTUI MEXTy MPaBIIAMH, MHAUYE Hallesics Obl PaBIIa, BRIMTPABLINHN y XOTS Obl
y ABYX MpaBILEil (B MEPBOM M BTOPOM Kpyrax). [1o3ToMy B Ka)kaoi M3 MapTUil BTOPOrO Kpyra UIrpajid MpaBlia U
JIEBIIIA, TO €CTh JIEBIIel — He MeHee 32. 3HauuT, JeBieil poBHO 32, a npasmeii — 96.

3anaua 4. YV Bacu u [lemu ecmo no n monem. Kaoswcoas monema umeem oocmouncmeo 1 koneuvika, 50 koneex wnu 1
Pyorw. OKazanoce, wmo y MAaab4uKos NoPosHy oenez, Ho Habopvl MoHem He cognadarom. Tlpu kaxom Haumenbuem
1 maKoe 803MONHCHO?

Ortget. 99. Pemenue. [Ipumep. Y Bacu 99 monet no 50 komeek, y [letn 50 monet mo 1 konetlike u 49 MOHeT 1o
pyomo. Oyenka. Ecnmn y Bacu u Iletn ecTh MOHETBI OJIHOTO JOCTOMHCTBA, TO MOXKHO BBIKHHYTH UX U3 000MX
Ha0OPOB, OT ATOTO BCE YCIOBHS COXPAHSITCS, a KOJIMYECTBO MOHET YMEHBIIUTCS. 3HauuT, y Bacu u [letn HeT moHeT
OJIMHAKOBOTO IOCTOMHCTBA. Toraa y 0THOro U3 MaJIbkYMKOB €CTh MOHETHI TOJIBKO OTHOTO AOCTOMHCTBA. OYEBUIHO,
3TO MOTYT OBITH TOJIEKO MOHETHI 10 50 Komeek, Tak Kak B IPOTUBHOM CITy4ae BTOPOM MAJIBYMK UMEET CTOJIBKO XKe
MOHET 1 BCE OHH JOCTOMHCTBA CTPOTO OOJIBLIE MM CTPOTO MEHBIIIE, YTO HEBO3MOKHO IIPH PABEHCTBE CYMM JICHET.
He ymaisist oOIIHOCTH MOXKHO cuuTaTh, 4yto y Bacu b moner no 50 komeek, a y Iletu a MoHeT 1o 0JJHOM KOTEHKe 1
C MOHET 110 oiHOoMY pyoimto. iMeeMm fiBa ypaBHenws b = a+C u 50b = a+100c. Beranras n3 BTOporo nepeoe, moxyunm
49b = 99c. Tak kak umcna 49 u 99 B3auMHo npocTsl, b genmtes Ha 99. To ectb y Bacu b > 99 moner.

3anaua 5. Ha 2000 kapmouex nanucamvl wucia. Kapmouxu npouszsonvnvim obpazom pazbuseaiom Ha napul u
svruucasiom 1000 cymm yucen 6 smux napax. Hzeecmno, ymo Kax Hu pazoueaii Kapmouku Ha napwl, cpeou dJmux
1000 cymm 6cezoa xaxue-mo dge cosnadaiom. Kaxoe Haubonvuiee KOIUYeCmao pasiuyHblx YUcel Modcem Obims Ha
2mux Kapmouxax?

Otget. 999. Pemienue. /lpumep. Ha 1002 kaprodkax 4ucio 1, Ha OCTAILHBIX 0 OJJHOMY pa3y uucia 2, 3, ..., 999.
OueBHIHO, YTO TMpU JIOOOM pa3OMEHUH STHX KapTOueK Ha mapsl OyayT ABe mapbl ¢ cymMMmol 2. Oyewxa.
[Ipenmomoxxum, Haiinércs 1000 kapToUek ¢ pa3TMIHBIME YHUCIaMU. Toraa BO3bMEM KapTOUKY C CAMBIM OOJBITAM
Y3 DTHX YHUCEII B ITaPy C CaMbIM OOJIBIIAM U3 YrcelT Ha ocTanbHBIX 1000 KapTodek, BTopoe MO BETMIUHE CO BTOPHIM
W3 OCTaBIIHNXCH U T. JI., CAMOE MaJICHBKOE C CAMBIM MAIICHBKUM U3 OCTABIIMXCS. TOrIa CyMMBI YHCEIT Ha 3TUX Mapax
KapTo4ek OyIyT cTporo yObIBaTh U, CIIEI0OBATEIBHO, Oy YT Pa3IHUHBL.
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Pemenust 3aaau oauMnuaabl 7 kiaacca

3apaua 1. Ha oocke nanucano namypaibHoe Yucio n. 3a 00UH X00 MONCHO 3AMEHUMb YUCTIO HA YOBOEHHOE, d
MOJICHO 3aMEHUMb YUCTO HA YOB80eHHOoe, YyeeaudenHoe Ha eounuyy. CKonbKo cyujecmeyem yucen n, MeHbULUX
2019, hauunas ¢ Kaxicoo2o U3z KOMOPLIX MONHCHO 34 HECKONbKO X0008 8bINUCamb Ha 00CKy uucio 20192

Ortser. 10. Pemenue. Yucno 2019 moxxHo nomyuuts Toibko kak 1009-2+1, 1009 — kak 504-2+1, 504 — kak
252-2, 252 —xak 126-2, 126 — kak 63-2, 63 —kak 31-2, 31 —kak 15-2+1, 15—xak 7-2+1, 7 — kax 3-2+1,
3—kak 1-2+1. Takum o6pazom, gucio 2019 MokHO moTyduTh ToabKo U3 11 gucen: 1009, 504, 252, 126, 63,
31,15,7,3, 1.

3agaua 2. Moowcno nu 6 keadpame 20x20 ommemumb HECKOAbKO KIEMOK mMAK, 4moovl 8 1o6om
20PUBOHMATLHOM NPAMOY2oibHUKe 3x19 okazanoce xomsa Ovl 6 omMmeyeHHblX, a 6 JH0O0M BePMUKATLHOM
npamoyzonvruke 19x3 — ne 6onee 5 ommeuennvix?

Ortget. Henp3st. Pemenune. Paccmorpum nmpsimoyronbHuK Ki mmpuHoid 19 1 BeICOTO# 18, y KOTOPOTO J1eBasi HIKHSIS
BEpIIIMHA COBMANACT C JIEBOW HIDKHEW BepmmHOW KBaapara. OH pa30mBaeTcsl Ha MIECTh TOPHU3OHTAIBHBIX
MPSIMOYTOJIBHUKOB 3% 19, mo3TOMY B HEM He MeHble 36 OTMeUeHHBIX KieToK. C pyroil CTOpPOHBL, MPSIMOYTOJbHUK
Ko mmpuno#t 18 u BeicoTON 19, Y KOTOpOTO JIeBas HWXKHSS BepIIMHA COBIAJAET C JIEBOM HIKHEH BEPIITHUHOMN
KBajlpaTa, pa3OMBaeTCs Ha ILIECTh BEPTUKAJIBHBIX NPSIMOYTOJbHUKOB 19x3, mostomy B HeM He Oombiie 30
OTMEYEHHBIX KIeTOK. M3 kietok npsamoyronbHuka Ky B K2 He BXOAAT TOJBKO KJIETKH KpaHEero NpaBoro CToyona.
3HayKT, B 3TOM CTOJIOIE JOKHO OBITh OTMEUEHO HE MEHBIIE 6 KIETOK, Jexkarux B Ki. Ho Bce 3TH KIeTKn MOKHO
HaKpBITh OTHUM BEPTUKAJIBHBIM IPSMOYTosHUKOM 19x3. IIpoTrBopeune.

3anaua 3. Hatioume 6ce makue napol Hamypaabhvlx yucei m u n, ymo 9"—1" = 2",

Oteer. m=n=1; m=2,n=5. Petenue. [IpoBepka orBeTa TpyAa He npexacTasister. omyctum, uto m > 2, u
MOKa)XEM, YTO TOT/Ia PEIICHHI HET. 3aMETUM, YTO M JTOJDKHO ObITh YeTHBIM — uHade 97" maért npu neaeHuu
Ha 4 ocTaTok 2, U mpu 3ToM Gosbire 2. ITycts m = 2k. Torma 9"—7™ = (97%)(9%+7), orkyma 9*-7¥=25u
9+7% = 2. OueBmzro, t> s> 0. CkiajpiBas 9TH paBeHCTBa, moiydaem 2-9¢ = 25(1+25°) « 9k = 251(14259),
otkyna S = 1. ITonyuaercs, uro 975 =2. Hompu k > 1 9%-7%> 2,

3anaua 4. [lonooxcumenvhvie yucia x, y u z y008iemeopsawom coomuoutenuto x+y+z = 1. Joxascume, umo
2xy+2yz+4zx < 1.

Pemienue. 2xy+2yz+4zx = 2Xy+2xz+2yz+2xz = 2x(y+2)+2z(y+x) = 2xX(1x)+2z(1-z) <
< 2(x+(1X))4+2(z+(1-2)) 44 = 1.

3amaua 5. Ha 2000 xapmouex nanucanvl uucia. Kapmouku npousgonvHulm 00pazom pazouearom Ha napl u
svryucasiom 1000 cymm yucen 6 smux napax. Mzeecmno, umo kax Hu pazousati Kapmouxku Ha napul, cpeou
amux 1000 cymm 6cezoa kaxue-mo 0ge cosnadaiom. Kakoe Haubonvuiee KOIUHECNEO PA3IUYHLIX HUCETL
Modrcem Oblmb HA IMUX KAPMOUKAX?

Otget. 999. Pemienue. /lpumep. Ha 1002 kaproukax 4ucio 1, Ha OCTAILHBIX IO OJJHOMY pa3y uucia 2, 3, ..., 999.
OueBHaHO, YTO MpU JIOOOM pa3OMEHUH 3THX KapTOueK Ha mapel OyayT ABe mapbl ¢ cymMmol 2. Oyewxa.
[Ipenmonoxxum, Haiinércs 1000 kapToUeKk ¢ pa3TUIHBIME YHUCIaMU. Toraa BO3bMEM KapTOUKY C CAMBIM OOJBIITUM
W3 3TUX YMCel B TIapy C CaMbIM OOJIBIINM U3 uucel Ha ocTanbHBIX 1000 kapTOUeK, BTOPOE 1O BETMYHHE CO BTOPHIM
W3 OCTAaBUIMXCH U T. JI., CAMOE MAJIEHBKOE C CAMBIM MAJICHBKUM U3 OCTAaBIIMXCs. TOraa CyMMbI YHCEIT Ha 3TUX Mapax
KapTo4ek OyIyT cTporo yObIBaTh U, CJIeI0BATEIbHO, OyIyT Pa3IHUHBL.




LIl YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 17-23.02.2019
Pemenns 3adavd oJIMMIINaabl 8 ki1acca

2
a a+c
3anaua 1. Henynesvie yenvle uucna a, b u ¢ maxoagwl, umo e = - Joxaorcume, umo a+b+c <0.
+C

Pemenne. ITo ycmosmio ab = (a+c?)(b+c?) = ab+c?(a+b+c?) < c?(a+b+c?) =0 < a+b+c® = 0. Tak kak npu
LIETTBIX C BHINOJTHEHO HEPABEHCTBO C2 > C, mMeeM a+b+C < a+b+c? = 0, uto u TpeGoBaNIOCh JOKA3aTh.

3anaua 2. B pecuonanvrom myprupe no goneiibony yuacmeyiom 16 komarno. Kasicovle 08e Komanowl ueparom
medxncoy cobou 0sa pasza. Ha ecepoccuiickuii mypHup npoxoosm KOMAHObl, 3aHAeuiue nepsvie 8 Mecm.
Komanowi ynopsioouusaromes no uuciy nobeo, 6 ciyuae paseHcmea Yucia nobeo y HeCKOIbKUX KOMAaHo 3mu
KOMAHObL YNopsaooyusaromes no scpedouro. Huuvux 6 eonetibone ne ovisaem. Kaxoe naumenvuiee koruuecmeo
nobeo capanmupyem KOManoe npoxoo Ha 6CepoOCCULICKULL MYPHUP?

Ortsert. 23. Pemenne. O01ee yncio BcTped Ha TypHUpe paBHO 16-15 = 240. lomycTtim, 23 moben MOXKeT He
XBaTUTh JUISl MONAJaHNs B BOCBMEPKY CHJIBHEHIINX. DTO 3HAYUT, YTO €CTh 9 KOMaH[, Kaxkaast U3 KOTOPBIX
oJep>kana He MeHble 23 noben. Bmecte atu komaHp! ofepkanu He MeHblue 23-9 =207 nobex. 3HauuT,
OCTaJIbHbIE 7 KOMaH]| B COBOKYITHOCTH oziep>kaiii He Oosbiie 33 nodea. Ho oHn He Moriin BMecTe ofiepKarthb
MEHbIIIE 00T, YeM CBhITPAJIA MEKIY cO00i MaTyel, a OHU UX chirpanu 7-6 = 42. [IpotuBopeune.

ITokaxeM Tenepb, yTo 22 OUKOB MOXKET HE XBaTUTh. BpiOepeM 9 koMaH/ ¥ IPEAOI0KUM, UTO KaX/1as U3
HUX BBIMTpasia 00a MaT4ya y KaXKI0i X OCTaJbHBIX CEMH, a B IBYX UIPax MEXIy co00ii JI00bIe 1B KOMaH IbI
U3 JICBATKH OJIepKaju 1o oxHou nmodene. Torma y Bcex 9 komann o 14+8 = 22 moOeibl, 1 OHOM U3 HUX HE
MOBE3ET MpH KepeObEBKE.

3agaua 3. Croavko cywecmeyem mpoex HAmypaubHvlX uucenl a, b, ¢, yooenemeopsowux ypasHeHUio
a+ab+abc+ac+c = 1526?

Ortger. 6. Pemenue. [IpubaBum kK 00enM 4acTsM ypaBHEHHUS IO eTUHULE. Toraa JeBas 4acTb pa3IoKHUTCS Ha
JIBa MHOYKHTEIISI, U MBI ITOJy4uM ypaBHenue (ab+a+1)(c+1) = 1527 = 3-509, rae uucno 509 — mpocroe. Tak
Kak 00a MHOXHTEJNSI B MPaBOM YacTu OoJbie 1, OAMH M3 HUX JIOJDKEH paBHATHCA 3, a apyroit — 509. Ecnu
ab+a+1=3,Toa=bh=1, c=508. Ecnu ¢c+1 =3, To ¢ = 2, a ab+a+1 = 509 <> ab+a =a(b+1) = 508 = 22.127,
rae uncno 127 — mpoctoe. Uucno b+1 npu HatypanbHOM D He MOXeT paBHAThCS 1, HO MOXKET PaBHATHCS
I000MYy IpyromMy Aenutenro yncia 508, KakoBbIX y Hero, kpoMme 1, emi€ nare: 2, 4, 127, 204, 508. a npu sTom
OyzeT paBHATHCS YaCTHOMY OT AejieHus 508 Ha b+1. Takum 06pa3zoM, y Halero ypaBHeHust 1+5 = 6 penieHuii.

3anaua 4. Moowcno au paccmasumo 6 keadpame 2019x2019 yenvie yucna, He ce uz KOMOPwIX HYaU, MAx,
umo6wi 8 110o6oMm keaopame 2 x2 u 8 10bom keaopame 3 x3 cymma uucen ovina pagra 0?

OtBer. MosHo. Penienue. 3anojiHuM NEpBYIO CTPOKY YepeTyOIUMUCS €IMHULIAMUA U MUHYC eAMHUIaMH. Bo
BTOPOM CTPOKE MOJ KaKAbIM YUCIOM IE€PBOM CTPOKM HAIMILEM IIPOTUBOINOJIOKHOE €My. TpeTbio CTpOKy
3all0JIHUM HYJISIMHM. YETBEpTYIO0 CTPOKY 3allOJIHAM Kak MEpBYIO, IATYH0 — Kak BTOpYyr U T.1. HerpynHo
MPOBEPUTH, YTO YCIIOBHE 33/1a41 OyeT BHIIIOIHEHO.

3angaua 5. M — cepeduna cmoponvl AB pasnocmoponneco mpeyzonvhuka ABC. Touku D u E na cmoponax
AC u BC coomsemcmeenno maxoswi, umo <DME = 60 ¢ Joxaoxcume, umo AD+BE = DE+AB/2.

Pemenue. I[Tycts N 1 K— cepeaunst cropon BC u AC cootBerctBenHo. Eciiu D = K u E = N, To paBeHcTBO
BoinoniHeHo, Tak kak AK = BN = KN = AB/2. ITycts D nexur na orpeske KC. Toraa E nexur na orpeske BN,
TakK YTO Hallle peArnoaoxkenue He ymanser oouoctu. Otnoxum Ha myde NK ot Touku N otpesok NE ' = NE,
a Ha nponomkeHun otpeska NK 3a touky K — otpesok KD’ =KD. Ilockonsky ZENM = ZE’NM,
tpeyronbHUKM MNE u MNE’ paBHBl 1O JIByM CTOpOHaM M yIily MEXIYy HUMH. AHAJIOTUYHO PABHBI
tpeyronpHukd MKD u MKD’. CraenoBarenbno, MD’=MD u ME’=ME. Tak kak kpome TOro
ZEMD = Z/NMK = ZE'MD’ (tak kak Z/NME’ = Z/NME = ZKMD’ = ZKMD), pasusi yrist DME u D’'ME".
3naunrt, TpeyroabHukd DME u D’ME’ paBHbI 10 ABYM CTOpOHAM U yrity Mexay HUMH, oTkyaa DE =D’E’.
Ho D’E’=MN+KD’'-NE’ = AK+KD-NE = AD-NE = AD+BN-NE-BN = AD+BE-AB/2. Takum o00pa3om,
DE = AD+BE-AB/2 < DE+AB/2 = AD+BE.



