LI YPAJILCKU TYPHUP IOHBIX MATEMATUKOB. KHPOB, 16-22.02.2018
MATEMATHUYECKAS OJIUMIIMAJIA 17.02.2018

SAJJAHUS 1181 6 KJIACCA

1. B komeneke nexur 1000 pyOnelr ogHO-, NBYX- U NATUPYOJEBBIMU MOHETAMH.
N3BecTHO, yTo 00mIee uncio MOHET — 300, 1 YTO MOHET KaKUX-TO JIBYX JIOCTOMHCTB
PaBHOE KOJMYECTBO. HanauTe 3TO0 KOJIM4YECTBO.

2. Ha myiockoCcTH JaHO HECKOJIBKO OJIMHAKOBBIX MapajlieIbHO PACIOI0KEHHBIX KBAPATOB,
KOTOPbIE pa30UBAIOT IUIOCKOCTh Ha HECKOJIBKO YacTel. J{okakuTte, 4To B KaXKIy10 U3 yacTen
MOHO TOCTABUTH IMOJOXKUTEILHOE YUCIO TaKUM O0pa3oM, YTOObl CyMMa YKCENl BHYTpU
J000T0 U3 UCXOHBIX KBAJAPATOB ObLIA OJ[HA U T XKE.

3. Ha ctosnie nexxut 2018 kamuei. [lets u Bacs nenarot xoasl o ouepenu, HaunHaet [lers.
[Ipu cBOEM XOJIe UTPOK JOJKEH B3SATh CO CTOJA HATYpPaTbHOE KOJWYECTBO KAMHEH, HE
npeBocxosmee 100, Ho nipu 3Tom Ilerst yetHoe, a Bacs HewetHoe. [IpourpeiBaer He
uMeromui xoaa. KTo BEIUTphIBAET MPU MPABUILHON UTPE?

4. YVeonxom Ha30BEM (DUTYpY, KOTOpAs IMOTy9IaeTCs BRIPE3aHUEM U3 KBaj[paTa NxN KBaapara
(n—1)x(n—1) mpu ar000M HaTypaJbHOM N (OJHA KIETOYKa — TOXe yroyiok). Ha kakoe
HAaUMEHBIIIEE KOJMYECTBO YTOJIKOB MOKHO pa3pe3arh kBaapat 100x1007

5. Jluma coctaBui 14-3HauHO€ 4HMCIIO, B KOTOpoM Kaxknas w3 mudp 1,2,3,4,5,6,7
MCHOJIB3YETCSl pOBHO ABaxbl. Cepéxa cocTtaBui 14-3HauHOE YUCIIO, B KOTOPOM Kaxast
u3 mudp 2, 3,4, 5,6, 7, 8 ucnonaszyercs poBHO ABaxAbl. MoxeT au CepEéXuHO YHUCIIO
NennuThcs Ha JIuMUHO?



LI YPAJILCKU TYPHUP IOHBIX MATEMATUKOB. KHPOB, 16-22.02.2018
MATEMATHUYECKAS OJIUMIIMAJIA 17.02.2018

SAJAHUSA JJIA 7 KIIACCA

1. Jaubl Tpu Heuenbix yucia. M3BecTHO, YTO cyMMa JIFOOBIX JBYX M3 HUX Iienasi. Moxer
JI1 TIPOU3BEJICHUE BCEX TPEX YUCEI OBIThH LEIBIM YHCIOM?

2. Ha mimockocTH 1JaHO HECKOJILKO OJIMHAKOBBIX MapajlieIbHO PACIIONOKEHHBIX KBAPaTOB,
KOTOpBIC pa30MBAIOT IIOCKOCTh Ha HECKOJIBKO YacTel. JJokaXuTe, 9To B KaXKAYIO U3 YacTei
MOJKHO IIOCTaBHUTh IOJIOKUTEIHLHOE YHCIO TaKUM 00pa3oM, YTOOBI CyMMa YHUCEN BHYTPH
J000T0 U3 UCXOAHBIX KBAJAPATOB ObLIA OJHA U Ta XKE.

1 1 1
3. Uucna X, Y ¥ Z yIOBJIETBOPSIOT PABEHCTBY X + Y + Z = — + —+ — =1. JlokaxuTe, 4TO OTHO
X JA

Y3 9TUX YKCEJI PABHO EUHUIIC.

4., CymiecTByeT M TAKUE HATypalbHBIC YUCIIA a1, 82, . . ., 1000000, YTO ITPH JTFOOBIX PA3IMIHBIX
I 1 ], merpmux 1000000, yucna ai+j u aj+i B3aMMHO MPOCTHI?

5. B ctpane 1500 nepeBenb, HEKOTOpPbBIE NAPhI AEPEBEHb COEAMHEHBI JoporaMu. M3BecTHO,
YTO MEXY JHOOBIMU IBYMSI JIEPEBHSMU CYIIECTBYET €IMHCTBEHHBIN ITyTh, IPOXOASIINHI 110
stuM noporam. Jlokaxwure, yto 1000 nepeBeHb MOXKHO Ha3BaTh TOPOJaMH TakK, YTOOBI U3
Jr000r0 HACEeJIEHHOTO MyHKTA (KaK U3 AEPEBHU, TaK U U3 rOpO/ia) BBIXOIMIA XOTs Obl O/1HA
J0pora B TOPO/I.
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MATEMATHUYECKAS OJIUMIIMAJIA 17.02.2018

SAJAHUSA JJIA 8 KIIACCA

1. Jaubl Tpu Heuenbix yucia. M3BecTHO, YTO cyMMa JIFOOBIX JBYX M3 HUX Iienasi. Moxer
JI1 TIPOU3BEJICHUE BCEX TPEX YUCEI OBIThH LEIBIM YHCIOM?

2. Ha ctone nexxut 2018 kamueit. [lets u Bacs nenarot xob! mo ouepenn, HaunHaeT [lets.
[Ipu cBOEM XOJIe UTPOK JOJKEH B3SATh CO CTOJA HATYpPalbHOE KOJUYECTBO KAMHEH, HE
npeBocxoasniee 100, Ho npu 3tom Ilerst yetHoe, a Bacs HeuetHoe. IIpourpeiBaeT He
UMeEIOIINM Xo/1a. KTO BBIMTPBIBAECT IPU MPABUILHOU UTpeE?

3. CymiecTByeT M Takas O€CKOHEYHasl IMOCIICIOBATCIIBHOCTh HATYPAJIbHBIX YHCe a1, a2,
..., YTO TIPH JIIOOBIX Pa3IMUHBIX | U | uKciia ai+j U 8j+i B3aUMHO MPOCTHI?

4. Ha 6okoBoii cropone BC paBHoOenpenHoro tpeyroyibHuka ABC otMmeuena Touka D, a
Ha npoaokeHuu ocHoBanua AC 3a touky C — touka E, npuuem AD = DE. Jlokaxure,
4TO MIomaab Tpeyroinbauka ABD paBHa miomanu tpeyronsHuka BCE.

5. Hexotopeie u3z 2017 ropogoB cTpaHbl COEIWHEHBI MPSMBIMU JIBYCTOPOHHUMU
aBuapeiicaMu Tak, YTO W3 KaXIOro Topoja MOXHO J00paThCcs 1O JHOOOro ApPYyroro.
[TpaBUTEIBLCTBO X04YET OOBSIBUTH K TOPOJIOB crmpameuyecku 3HA4UMbIMU TaK, YTOOBI U3
a000ro ropojaa (BKJItOUas CTPATETUYECKU 3HAUMMBbIE), COBEPIIMB POBHO OJWH IEPEINET,
MO>KHO OBLITO TOIACTh B CTPATETMYCCKU 3HAYMMBIH Topo. [Ipu kakom HarMeHbIeM K 3To
HaBEpHSIKA MOKHO OyJIeT clienaTh?
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Pemenus 3aga4 JUYHOUH OJIUMIOHNAILI 6 KjIacca

3anpaua 1. B xowenvie aeocum 1000 pyoaeti 00no-, 08yx- u namupyonésvimu monemamu. Mzeecmuo, umo oduee 4ucio
monem — 300, u umo moHem Kakux-mo 08yxX OOCHMOUHCME pagHoe Koauvecmso. Haiioume smo konuuecmao.

Ortsert. 140. Pemenue. [1ycth y Hac X, Y U Z pyOn€BbIX, ABYXpPYOJIEBBIX U MATUPYOJIEBBIX MOHET COOTBETCTBEHHO. 110
ycnoBuio X+y+z = 300, x+2y+5z = 1000. [{omycTtum, X =Y. Toraa z = 300—-2X, otkyma X+2x = 1000-5(300—2x), To ecTb
7x =500, uyro HeBo3MOkHO, Tak kKak 500 ne memurcs Ha 7. HHomyctum, X =2z. Torma Yy =300-2X, orkynma
x+5x = 1000-2(300—-2x), To ectb 2x =400, X = 200 = z. Ho Torma moHet Oosbiie 300, 4TO MPOTHBOPEUYUT YCIOBHIO
3agaun. 3HauuT, Y =Z. Torma X = 300-2y, orkyna 300-2y = 1000-2y-5y, to ects Sy =700 u y =2z =140, x=20.
[IpoBepka Moka3bIBaeT, YTO HAWJICHHbBIC 3HAUCHHUS X, Y U Z IOAXOJISIT.

3amaua 2. Ha nnockocmu O0aHO HECKOAbKO OOUHAKOBLIX NAPALIENbHO PACHONONCEHHBIX K8AOpamos, Komopbvle
pazbusaiom NIOCKOCMb HA HeCKOIbKO wacmell. Jloxkadcume, umo 6 Kajxcoyio u3 dacmeli MOJNCHO NOCMABUND
NOJ0JCUMENIbHOE YUCAO MAKUM 00pA30M, YMOObL CyMMa Yucen 6Hympu 100020 U3z UCXOOHbIX K8a0pamos bviia 00HA U
ma Jce.

Pemenue. JlocTaTouHO B KaXk/10M OrpaHWYEHHOM 00sacTy HanucaTh €€ IUIOLIa/lb, a B HEOTPAaHUYEHHON 001acTH BHE
KBaJIpaTOB — JII000€ MOIOKUTEBHOE YUCIIO.

3anaua 3. Ha cmone neacum 2018 kamneii. [lems u Bacs oenaiom xo0wi no ouepeou, Hauunaem llems. Ilpu céoem xode
USPOK OO0JICEH 835IMb CO CMOAA HAMYPATbHOE KOAUYecmeo xamueu, He npesocxooswee 100, no npu smom Illems
uemnoe, a Bacs neuemnoe. Ilpoucpvieaem ne umerowuti xooa. Kmo eviucpvieaem npu npaguivHou uepe?

Ortset. Bacs. Pemenue. [lycts Bacs kaxaplii pa3 nocie Toro, kak Ilers B3sun n kamuel, 6eper 101-n kamueit. Torna
nocie 19 map xomoB Ha crose octanercst 2018-1919 = 99 kamHeit, 1 kakoe ObI YeTHOE YUCIIO KaMHel He B3si1 [lers,
Bacst Bo3bMeT Bce ocTaBImecs: KaMHU (KOTOPBIX HEYETHOE YMCIIO) U MTOOSIUT.

3anaua 4. Yeonkom nazoeém gpucypy, Komopas noyuaemcs gbipesanuem uz keaopama nxn keaopama (n—1)x(n—1) npu
JI0O0M HAMYPANbHOM N (00HA Klemoyka — modce y2onok). Ha xaxoe naumenvuiee KOIUHECBO Y20IK08 MONCHO
paspesams keaopam 100x1007?

Otser. Ha 100. Pemenue. Ilpumep na 100 yronkoB Jerko CTpoUTCs (HampuMmep, U3 MOCIEAOBATENbHO BJIOKEHHBIX
YTOJIKOB €O cTopoHamu 1, 2, ..., 100). Oyenka. Ecnu yronkoB mensiue 100, To €CTh TOPU30HTAIIb, HA KOTOPOM HE JIEKUT
HHU OJTHOW TOPH3OHTAIBHOW YacTH yronka. Ho Toraa B Heil jexuTr He Oosee OAHOW KIETKU KaXKIOro M3 YrojKOB,
YTOJIKOB JIOJKHO OBITH HE MeHbIe 100 — mpoTuBOpeyme.

3anaua 5. [uma cocmaeun 14-3naunoe uucno, ¢ komopom kadxcoas uz yugp 1, 2,3,4,5, 6, 7 ucnonvzyemcs pogro
ogaoicovl. Cepéica cocmasun 14-3naunoe uucno, 8 komopom xaxcoas uz yugp 2, 3,4, 5, 6, 7, 8 ucnonvsyemcs pogro
0sadicovl. Mooicem nu Cepéicuno yucno oerumuvcs Ha JJumuno?

Ortset. He moxer. Pemenne. Cymma mudp Jumunoro uncna — 56, Cepéxunoro — 70. 3Ha4UT, OCTATOK OT JICTCHHS
Ha 9 JlumuHoro uncina paseH 2, a Cepé&xunoro — 7. UToObI U3 YKCIIa ¢ OCTATKOM 2 TIOJIyYHUTh YUCIIO C OCTATKOM 7, €r0

HAQ/I0 YMHOXHTh Ha YHCIO C ocTatkoM 8, To ecthb muHUMyM Ha 8. Ho yxe 11200000000000x8 Gompiie, dem
89000000000000, a Cepéxuno uncio menslue, uem §9000000000000.
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Penienus 3a1a4 JUYHON OJJUMIHNAALI / KJIAacca

3anaua 1. JJaner mpu neyenvix uucia. Mzeecmuo, umo cymma mobwix 08yx u3 Hux yenas. Mooacem au npouzgedenue 6cex mpex
yucesn OblmMb YeablM YUCIoM?

Ortser. He moxer. Perrenne. Eciu cymmbl a+b 1 a+C 11esnbie, TO 1e1bIM YHCIIOM SBISETCS M pa3sHOCTh (a+h)—(a+c) =b-c,ac
meit n ancno (b—C¢)+(b+c) = 2b. Tak kax uncmo b — menenoe, To b = (2k+1)/2, roe kK — memoe. Ananormuso a = (2m+1)/2,
c=(2n+1)/2, tne m u N — nensre. Ho Torma abc paBHO apo6H ¢ HEYETHBHIM YHCIWTEIEM M 3HaMEHATEIeM 8, KOTopas,
OYEBH/IHO, HE SBIISICTCS IIEJTBIM YHCIIOM.

Zapnaua 2. Ha niockocmu 0aHO HeCKOAbKO OOUHAKOBLIX NAPAIEIbHO PACHONIONCEHHBIX KBAOPAMmMos8, Komopbie
pasbousaiom NIOCKOCMb HA HeCKOIbKo dacmell. [loxacxcume, umo 6 Kajicoylo u3 uacmeii MOJCHO HOCMABUMb
NOJ0JCUMENIbHOE YUCAO MAKUM 00pA30M, YMOObL CyMMA Yucen 6Hympu 100020 U3z UCXOOHBIX K8a0pamos bvlia 00HA U
ma orce.

Pemenwe. Jloctarouno B KaKAOH OrpaHMYEHHOW OO0JacTH HamucaTh ©€ IDIomanb, a B HEOTPAaHUICHHOH 00JacTH BHE
KBaJIPATOB — JI000€ MOJIOKUTEILHOE YKCIIO.

1 1 1
3anaua 3. Yucna x, y u z yoosnemeopsiom pasencmgy X+ Y + 7 = —+—+— =1. Jlokadcume, umo 00HO u3 5mux uucen pasHo
X z

eounuye.

Pemenwne. (Xx—1)(y—1)(z—1) = (xyz—(xy+yz+xz))+(x+y+z—1). Bropas passocth B ckoOKkax mo ycimosuto pasua 0. ITepas —

1 1 xy+yz+xz
TOXE, TaK KaK —+—+—=—"———
X y z Xyz

BBITCKACT YTBEPXKICHUE 3a1a4H.

=1, otkyna Xyz = Xy+yz+xz. Takum ob6pazom, (X—1)(y—1)(z-1) =0, otkyna u

3anaua 4. Cywecmeyem u maxue HAMypaIbHble YUCLA A1, 82, ..., 81000000, 4O NPU H0OBIX paziuyHbIxX i u j, menvuux 1000000,
yucna aitj u ajt+i 83aumHo npocmul?

Ortser. Her. Pentenue. ITycts i u j Heu€Thbl. Toraa XoTst ObI OTHO U3 YKCEI &; U @j Y€THO, MHa4Ye 00¢ CyMMBbI @i+] 1 8j+i YEeTHBI.
[TooToMy BCe Ymcna @j ¢ HEYETHBIMU HOMEPAaMH, KPOME, MOXKET ObITh, OJJHOTO, YeTHBL. I1yCTh | HEUETHO, 8 YeTHO, | YETHO.
Tornaa ai+j 4eTHO, ¥ OTOMY 8j+i JOJKHO ObITh HEUETHO, TO €CTh @j YeTHO. Ho Toraa mpu Jiro0bIX YeTHBIX | U ] 00€ CyMMBI
aj+]j 1 aj+i YeTHBI, ¥ IOTOMY HE B3aUMHO TPOCTHI.

3anaua 5. B cmpane 1500 depesens, nexomopbie napvl 0epeéeHb coeounenbl dopocamu. M3zeecmuo, umo medxncoy aodvimu
08yMsL OepesHIMU CYecmeyem eOUHCMEEHHbII NYymb, NPOX00suyull no smum dopoeam. Hoxaxcume, umo 1000 depesenn
MOJAICHO HA36AMb 20POOAMU MAK, YMODbL U3 100020 HACENEHHO20 RYHKMA (KAK U3 0epeHU, MAK U U3 20p00a) 8bIX00UIA XOMS
Obl 00HA Dopo2a 8 20po0.

Pemenne. Paccmorpum rpad mepeBens u qopor. 7o aepeBo. JlokaxkeM, 4To B TAKOM JiepeBe ¢ N > 3 BeplIMHAMH MOXKHO
BBLJICJIUTH HECKOJILKO JIEPEBEHb U OOBSIBUTH HEKOTOPBIE U3 HUX TOPO/IaMU TaK, YTO Ka)Jasi BbIJEJICHHAs] BepIInHA OyIeT
CME’KHa C BBIIEJICHHBIM F'OPOIOM, JI0JIsl TOPOJIOB CPeIU BhIIEICHHBIX OyAeT He Oouiblie 2/3 1 rmocie yaaaeHus BbIAeIEHHbBIX
BEPIIHH rpad) OCTAHETCS CBSI3HBIM.

PaccmoTpum aBe BepiinHbl A 1 B, myTh MeXIy KOTOPBIMU COIEPXHUT HanboiblIee konudecTBo péodep. Ilycte X —
nocienuss nepen B Bepmmua Ha myt u3 A B B. OueBuano, B coenunena Tompko ¢ X. Ecnu X coenHeHa ¢ KAKUMH-TO
BUCSTYMMH BEpIIMHAMU, KpoMe B, Bbiiennm X 1 Bce cMeXHBIE ¢ Hell BUCSIYME BEPIUHEI, 4 TOPOJIaMH CPeId HUX OOBSIBUM
Xu B. OueBusHo, yaaneHue 3TUX BEPIIMH HE HAPYLIHUT CBSI3HOCTH Tpada, ¥ ropojia COCTABIISIIOT Cpeay HUX He Ooiee 2/3.

[Tycts B — enuncTBeHHas BUCsuas BeplinHa, coeAnHEHHAs ¢ X. PaccMoTprM nocneaHio BepunHy Y Ha myTd U3 A
B X. Eciin Bce oTnuunbie 0T B BepunHbL, myTh U3 KOTOPHIX B A MPOXOAUT 4yepe3 Y, CMEXHBI C Y, MOKHO BBIICIHUTE 3TH
BepmuHEL, Y, X 1 B, a roponamu cpean Hux o0baBUTh X 1 Y.

Haxonen, pa30epém ciryuaii, koraa myTb u3 A B Y MOXKHO MPOAOIKUTH HECKOJIBKUMHU Iy TsMH Y XiBj mmmne! 2 (myTsmu
OosbLIel JUIMHBI TPOAOJKHUTE HE YIACTCS B CUITY MaKCUMaJIbHOCTH BbIOpaHHOTO Bhiie myTH u3 A B B). [lycTb Takux myTeit
k. Toraa HY»KHO BBIJICITUTH BCE BEPIIMHBI 3THX ITyTEH M BCE BUCAYNE BEPIIMHBI, CMEXHbBIC ¢ Y, a ropogamu o0bsBUTh Y U

2
<Z

2k+17 3"

Bynem npoomkath 3Ty IesITelIbHOCTD, TOKa OT rpada He OCTAaHETCs OIPBI30K, COIEpKAINi He 0ojiee ABYX BEPIIIHH.
Ecmu BepmmH He ocTanoch BooOIne, TO MbI 00bsBHiIM Topomamu He Oomee 2-1500/3 = 1000 mepeBenb, um mporiece
3aBepmniics. Ecin ocramachk ofiHa BepIIrHA, TO HA MPEABIAYIIEM IIare HaIlero ajlropuTMa OHa HasbiBajgach A W ObLia
coefiHeHa ¢ BepiiHOW X viH Y, KOTOPYIO OOBSBUIIN TOPOIOM, 3HAYUT, JJIs HEE YCIOBUE BBITIONIHEHO, ¥ TOPOAAMHU OBLIO
00bsiBiIeHO He Oonee [2-:1499/3] = 999 Bepmmmu. Eciu jke 0cTanoch ABe BEPIIMHBL, TO, BO-IIEPBHIX, OHU CMEKHBI, TaK KaK
rpad CBSI3BHOCTH HE TEPSET; BO-BTOPHIX, OJJHA U3 ITHUX JBYX BEPIIUH ObLTa COEAMHEHA ¢ BepIInHON X win Y, 00bsIBICHHON
ropoJoM Ha mpeabiayiieM mare. [103ToMy 10CTaTOYHO OOBSIBUTH TOPOJOM JIHIIb OJHY W3 3THUX ABYX BEPIIUH, YTOOBI

Bce Xi. [Ipu aToM u3 rpada Oyner yaaneHo He MmeHee 2k+1 BepiuH, u3 kotopbix K+1 — roposa, a



YCJIOBHE BBINIOJHSIOCh. 3HAYHT, B 9TOM Cllydae ropoaamu Oynet o0bsBieHo He Oonee [2-1498/3]+1 = 999 Bepumn. Ecin
TOpOJIOB B UTOTe mony4uniock MeHbIre 1000, momomanm ux a0 1000 m00bIMU TEpEBHIMI.
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Penrenus 3a1a4 JUYHOM OJIUMIINAABI 8 KJi1acca

3anaua 1. /[ansl mpu neyenvix uucia. Mzeecmno, umo cymma aodwvix 08yx u3 Hux yeaas. Moosicem au npoussedenue cex
mpex yucen 6bims YeaviM YUCI0M?

Otset. He moxer. Perienue. [Tycth nansl yrcina a, b, C, y10BIeTBOPSIIOLIKE YCIOBHIO 3a1a4n. Eciu cymmbr a+b u a+c
eTIbIe, TO LEJIBIM YHCIIOM SIBISIETCS M pa3HOCTh (a+h)—(a+c) = b—c, a ¢ ueit u uucino (b—c)+(b+c) = 2b. Tak kak uncno
b — nemnenoe, To b = (2k+1)/2, rme K— nenoe. Ananoruuso a = (2m+1)/2, ¢ = (2n+1)/2, rae m u n— uensie. Ho Torma
abc paBHO 1poOH ¢ HEYETHBIM YUCIUTEIEM M 3HAMEHATENIEM 8, KOTOpast, OUYCBUIHO, HE SBIISCTCS LETBIM YHUCIOM.

3anaua 2. Ha cmone neacum 2018 kamneii. Ilems u Bacs oenaiom x00w1 no ouepeou, nauunaem Ilems. Ilpu ceoem xode
USPOK OOJIJICEH 835Mb CO CMONIA HAMYPAlbHOe KOIuuecmso Kamueu, He npesocxodsuee 100, no npu smom Ilems
yemnoe, a Bacs neuemnoe. I[lpoucpvisaem ne umerowuii xooa. Kmo eviuepwvisaem npu npasuivbHotl uepe?

Ortsert. Bacsi. Pemienue. [Tycte Bacs kaxapiii pa3 mocie toro, kak Iletst B3s1 N kamuel, 6eper 101-n kamueid. Torma
nocsie 19 map xonoB Ha ctojie octanercs 2018—1919 = 99 kamHei, u kakoe ObI YETHOE YUCIIO KaMHel He B3sut IleTs,
Bacs Bo3pMeT Bee ocTaBIIrecs KaMHU (KOTOPBIX HEUETHOE YMCII0) U TIOOSANT.

3apaua 3. Cywecmeyem au maxas 6eckOHeyHAs NOCIE008AMENLHOCIb HAMYPATbHBIX YUCET a1, 82, ..., YO NPU I00bIX
PaznuyHbIX 1 U j yucaa aitj u ajti 63aumuo npocmoi?

Ortser. Her. Pemenue. ITycts i u j Heu€thbl. Torma XoTst Obl OHO U3 YKCEIN @i U 8j Y€THO, HHAaYe 00e CyMMBbI ai+j u gj+i
4eTHBI. [103TOMY BCe WiICHBI MMOCIIEIOBATEIBHOCTH C HEYETHBIMH HOMEPAMH, KPOME, MOXET ObITh, OHOTO, YETHBL.
[Tycts | HeYeTHO, @j YeTHO, | YeTHO. Tor/a ai+j 4eTHO, ¥ IOTOMY &j+i TOJDKHO OBITH HEYETHO, TO €CTh 8j ueTHO. Ho Torma
npH JIFOOBIX YETHBIX | ¥ ] 00€ CyMMbI &+] U 8j+i YeTHBI, U TOTOMY HE B3aHMHO TPOCTHI.

3anaua 4. Ha 6oxosoii cmopone BC pasnobeopennozo mpeyeonvuuxka ABC ommeuena mouxa D, a na npodondiceHuu
ocnosanua AC 3a mouxy C — mouxa E, npuuem AD = DE. [Joxasicume, umo niowaov mpeyeonvnuxa ABD paena
naowaou mpeyzonvhuxa BCE.

Pemenue. [Tycts Z/DAC = ZDEC =X, a ZBAD =Y. Torna ZBAC = ZBCA = x+Y, oTKy/1a 1o TeopeMe O BHEIIIHEM yTJIe
tpeyronbHuka ZCDE =Y. Onyctum u3 touku E nepnenauxynsap EG na npsmyro BC, a u3 Touku D — nepnenukyssp
DF na npsmyro AB. Ipsimoyronbabie Tpeyronbanku EGD u DFA paBnbl o runotenyse (AD = DE) u octpomy yriy
(£GDE = ZBAD =Y), otkyna EG = DF. Ocranocs 3ametuts, uto EG u DF — 310 BBICOTBI TpeyronsaukoB ABD u
BCE, onyuiennsie Ha paBHble cTOpoHbl AB 1 BC 3THX TpeyroinbHUKOB, M IOTOMY IUTOLIA/U 3TUX TPEYTOJIbHUKOB PABHBI.

3anaua 5. Hexomopuie uz 2017 20po0oe cmparvl coeOuHeHbl NPAMbIMU 08YCIMOPOHHUMU ABUApeticamu mak, Ymo u3
Kasico02o0 20poda MOJNCHO 0obpambcs 00 aw0bozo opyeoeo. Ilpasumenvcmeo xouem o6vaeumv k 20p0o0og
cmpame2uiecKu 3HaYUMbIMU MAaK, 4moobl u3 11006020 20po0a (8KI0OUAsL CIMPAMe2uyecKi 3HAYUMble), COBEPUIUE POBHO
00UH nepenem, MONCHO ObIIO NONACHb 8 CMPAME2UYeCcKU 3HAUUMBLL 20po0. TIpu Kakom Haumenvulem k smo nagepHaKa
MOJHCHO OyOem cOoenamp?

Ortser. Ilpu k = 1344. Pemenune. Beeném rpad ropomoB u aBuapeiicoB. [l Havdanga mpuBeném mpumep rpada, B
KOTOpOM MeHble ueM 1344 cTpaTermueckd 3HAYMMBIMM BepIIMHaMU He o0oiTHCh. Ilycth B rpade mmerorcs
BepuuHbl A, a Taxoke By, Ck 1 Dy, k=1, 2, ..., 672; ans kaxxaoro K mpoBeném péopa mexay Bepiuntoi A u By, By u Cy,
Ck 1 Dx. Jlerko Buzets, uto 10T rpad ceszeH. [lockonbky Bepmuna D1 cBsizana ToabKo ¢ BepmuHoi C1, TO BepuInHa
C1 nomxkHa OBITH OOBSIBIICHA CTPATETHYEeCKU 3HAUUMON. KpoMe Toro, mpuMeHsisi yCIoBUe 3ajauu Juisi BepiinHbel Cy
noJryyaem, 4to jubo BepumHa Bi, mu6o Bepmmna D1 nomkHa ObITh 00BSIBICHA cTpaTernuecku 3HaunMoil. Mrak, u3
BepunH By, C1, D1 X0Ts1 OBl 1Be BepIIMHBI JOKHBI OBITH CTPATETHUECKU 3HAYMMBIMU. Paccyxaast aHamoruyHo asist
Kaxxaou Tpoiku By, Ck, Dk, momygaem Tpebyemoe.

Jlokaxem Tenepb, uto 1344 crparerndecku 3HaYMMBIMU BEPIIMHAMH MOKHO 000HTHCh. OUeBUIHO, JOCTATOYHO
pa3obpath ciyyail, korjaa rpad — aepeBo (B MPOU3BOILHOM CBA3HOM Ipade MOXKHO BBIACIUTH IEPEBO, COJIEpIKalIee
BCC €ro BEpUIMHBI; eCclM K CTparernvyeckd 3HaYMMBIX BEPIIMH OYAET JOCTATOYHO AJsSl 3TOrO JAepeBa, ux Oyaer
JIOCTATOYHO U JIJISl HICXOIHOTO Tpada).

Jokaxem, 4To B rpade ¢ N > 3 BepIIMHAMU MOXHO YKa3aTh HECKOJIBKO BEPIIUH U BBIIEIUTh U3 HUX HECKOJIBKO
CTpaTernyecKy 3HAUYMMBIX TaK, YTO KakJas BBIJCIICHHAs BEpUIMHA OYyJEeT CMEXHa C BbIACJICHHOW CTpaTerHyecKu
3HAYUMOM, JIOJISl CTPATErMUECKU 3HAUMMBIX CPEJIM BbIICTICHHBIX OyAeT He OoJiblie 2/3 1 nmocie y1aneHus BbIACIEHHBIX
BEPIINH Tpad) OCTAHETCS CBSI3HBIM.

Paccmotpum nBe BepmmHbl A 1 B, IyTh MEXKITy KOTOPBIMHU COJEPIKUT HanOoJIbIIee KoarndaecTBo pédep. [lycts X
—nocneaHss nepen B Bepmrna Ha mytu u3 A B B. OueBunno, B coenunena Tonbko ¢ X. Ecinu X coequHeHa ¢ KakuMu-
TO BUCSYMMHM BepUIMHAMH, KpoMme B, Bbimennm X U Bce CMEXHble C HEl BUCSYME BEpPUIMHBI, a CTPAaTErMYECKU
3HaYUMBIMU cpenu Hux oO0bsiBuM X u B. OueBumHO, ynajgeHWe STHX BEpIIMH HE HAPYIIUT CBSA3HOCTH rpada, u
CTpaTerHYeCKH 3HAYMMBIE COCTABIIAIOT Cpeld HUX He Ooiee 2/3.



[Tycte B — enuHcTBeHHAs BHCsYas BepiinHa, coequuénHas ¢ X. PaccMoTpuM nocieqHio BepuHy Y Ha MyTH
n3 A B X. Eciiit Bce oTitmaHbIe OT B BepImHBI, IyTh U3 KOTOPBIX B A TIPOXOIUT Yepe3 Y, CMEKHBI ¢ Y, MOYKHO BBIJICIIUTh
oTH BepmmHbl, Y, X u B, a cTparernueckumu cpe HUX 0ObsIBUTh X U Y.

Haxkowner, pa3oepém ciryuait, koraa myTh u3 A B Y MOXKHO MPOJIOJKUTh HECKONIBKUME TyTsMu Y XiBi mmuHbr 2
(myTssMH OOJIBIICH JUTMHBI POJOJIKHUTH HE YAACTCS B CHJIYy MaKCHMMaJbHOCTH BBIOPAHHOTO Bl MyTH U3 A B B).
[Tycts Takux myteit K. Torna Hy)KHO BBIIETUTH BCE BEPUIMHBI ATUX MyTEH M BCE BUCSYHE BEPIIUHBI, CMEXHBIE C Y, a
CTpaTeruuecky 3HauuMbIMU 00BsBUTH Y U Bee Xi. [Ipu aToM u3 rpada Oyaer ymaieno He menee 2k+1 BepiuH, u3

k+1<2

2k+1~ 3

Bynem mpomoinkaTth 3Ty NesITENbHOCTh, MOKa OT rpada He OCTaHeTCS OTPHI30K, COICpIKAaIlUi He Ooiee JBYX
BCPLIWH. Ecin BEpIIMH HE OCTAaJIOCh BOO6H.[C, TO MBI OOBSIBUIU CTPAaTCru4€CKu 3HAYMMBIMU HE Ooiee
[2-2017/3] = 1344 BepiuuH, 1 poriecc 3aBepiimics. Eciu octangack oHa BEpIIMHA, TO HA MIPEBIAYIIEM IIare Halero
aNropuTMa OHa HasbBalach A W OblIa coearHEHa ¢ BepmuHOW X WM Y, KOTOPYI OOBSBWIA CTPATETHYCCKU
3HAYMMOM, 3HAYUT, Ui HEe YCIIOBHE BBINIOJIHEHO, M CTPATErMYECKU 3HAYMMBIMU OBUIO OOBSBICHO He Oolee
[2-2016/3] = 1344 BepimH. Eciu ske ocTanock JBe BEPIIMHBI, TO, BO-TIEPBBIX, OHU CMEXHBI, TaK KaK rpad) CBI3HOCTH
HE TepsieT; BO-BTOPHIX, OJIHA W3 JTHUX ABYX BEPIIMH OblIa COoequHEHA C BepmuHOW X win Y, 0OBSBICHHOU
CTpaTeruuecKy 3HAYMMOW Ha TpeabIaylneM mmare. [lo3ToMy 10cTaTouHO 0OBSIBUTH CTPATESTUUSCKH 3HAYMMOU JTHIIIb
OJIHY U3 3THX JBYX BEpIIWH, YTOOBI YCIOBUE BBIOIHSIOCHh. 3HAYHT, U B ATOM CIIy4ae CTPATerHYeCKU 3HAYUMBIMH
Oynet 00bsBacHO He Oouee [2-:2015/3]+1 = 1344 BepruuH.

KOTOPBIX K+1 cTparernuecku 3HaYUMBIX, a



