L YPAJILCKUI TYPHUP IOHBIX MATEMATUKOB. BJIAIUMUP, 02-08.12.2017
MATEMATHNYECKASA OJIMMIINA JTA 03.12.2017

SAJTAHUS 1151 6 KJIACCA

1. Ha kpyroBoi#i Tpacce pacrnosioxeHo Tpu (naxka. Ot ogHoro u3 HuX poBHO B 8:00
HAUMHACT JBMKCHHE C IOCTOSHHOM CKOpOCThIO Benocunenuct. [loexaB g0 duraxka,
BEJIOCUTICTUCT OTMEYAET BpeMsl TOIbe3a | JIMOO JBUTACTCS Jaliblle, MO0 TOBOPauYNBaCT
B IPOTUBOTIOJIOXKHYIO CTOPOHY, INMPOJOJDKAs JBHTaThCsl C TOW ke CKopocThio. Ilocie
OKOHYAHWS TPEHUPOBKH B OJIOKHOTE Bellocumnenructa 0buto otmedeno 8:05, 8:12, 8:19, 8:26,
8:36. 3a CKOJBKO BpPEMEHHU BEJIOCUIEAUCT Mpoexai Obl BECh KPYT, €Ciii Obl €Xxall B OJIHY
CTOPOHY?

2. ITo oKkpy>KHOCTH paccTaBieHO 99 Touek, MOKPAIICHHBIX B HECKOJIBKO I[BETOB. OKa3a1oCh,
YTO Cpeau JIIOOBIX TPEX MAYIIMX MOAPST TOYEK €CTh JBE OJHOIBETHbIC. JlOKaKkHTe, YTO
CpeIH KaKUX-TO YETHIPEX UIYIINX MOAPSIT TOYEK €CTh TPU OJIHOLBETHBIE.

3. JokaxuTe, 4TO CyIIECTBYET HATypadbHOE YHUCIIO, KOTOPOE AeTUTCS Ha 127, UMeeT cyMMy
uudp, paBHyto 127, 1 He COEPKUT HYJIEH B 3aIUCH.

4. Tlers u Bacs 3agymanu no Tpu pa3ivyYHbIX HATypaJbHBIX YKCIIA, HE MPEBOCXOSIINX
1000. Oxka3zanoce, 4To npousBeacHUe [IeTHHBIX Yncen paBHO NMPOM3BEACHUIO BacuHBIX.
Mosxer nu cymma Iletunbix uncen O0b1Th poBHO Ha 2000 Gonbie cymmbl BacuHbIX?

5. TBoputens u Memarens CTpOSAT CTeHY. TBOPUTENIb UMEET 3arac 3eJIeHBIX KyOUuecKux
KUpnu4uen, a Memaresb — KpacHbIX (BCE KUPITMYU OAMHAKOBOIO pazmepa). Ha mony menom
HapurcoBaHa nosiocka u3 2017 kBaapatHeiX KieTok. TBopuTens nu Memarens no ouepeau
KJIaAyT 10 OJHOMY KHUPIHYY: TOJOXKUTh KUPIUY MOXKHO JTMOO Ha OJIHY U3 HapHCOBAaHHBIX
Ha MOJIy KJIETOK, JI0O Ha JI000M U3 yKe MOJO0KEHHBIX KUPIUYEH, HO TaK, YTOOBI BbICOTA
MTOJTYYMBILIEKCS KOJIOHHBI He npeBocxoamiia N kupnudeil. Haunnaer TBopurens. OH X04eT,
yTOOBI MOSIBUJIACKH «3ejeHast moyiocay u3 2017 3eleHbIX KUPMHUYEH, PacloIOKEHHBIX Ha
OIHOW BbIcOTE. Memarens meITaeTcss nomemars 3ToMmy. [ns kakux N >1 Teopurens
CMOKET JOOUThCS ycrexa?



L YPAJILCKUI TYPHUP IOHBIX MATEMATHKOB. BJIAIUMUP, 02-08.12.2017
MATEMATHNYECKASA OJIMMIINA JTA 03.12.2017

3AJIAHUSA J1JIS1 7 KJIACCA

1. B ouepeau croar 100 venoBek, jkenbl U poiiapu. Kaxapiid u3 Hux ckazai: «llepemo
MHOH CTOHUT OOJIbIIIE JDKEIOB, YeM I103aau MeHS.» CKOJIBKO JDKEIIOB MOJKET OBITH B
ouepenn?

2. JlokaxxuTe, 4TO CYIIECTBYET HaTypPaJIbHOE YHUCIIO, KOTOPOE AeuTes Ha 127, uMeeT cymmy
uudp, paBuyto 127, u He COIEPKUT HYJIEH B 3aIUCH.

3. PasmuHble uKciia X ¥ Y TakoBbl, 9To X+4 = (y—2)2 u y+4 = (x—2). Haiigute X?+y2,

4. Harypanbhbie uucia a, b, ¢ u d ynosierBopsror ycnoButo ab =cd. Jlokaxute, 4To
HO/I(a, ¢)-HO/I(a, d) =a-HO/I(a, b, c, d).

5. TBoputens u Memarenb CTpOST CTeHY. TBOPUTENIb UMEET 3amac 3€J1eHbIX KyOUYeCcKnux
KUpInueid, a Mermaresb — KpacHbIX (BCe KUPIIUYU OAMHAKOBOIO pazmepa). Ha oy menom
HapucoBaHa nosiocka u3 2017 kBagparHbIxX KIeToK. TBopuTens n Memarens no oyepenu
KJIAAYT 10 OJHOMY KHPIHUYY: TOJOXKUTh KUPITUY MOKHO JTMOO HA OJIHY U3 HAPUCOBAHHBIX
HAa TOJTy KJIETOK, JIM0O Ha 000U U3 yKe MOJO0KEHHBIX KUPIUYEH, HO TaK, YTOOBI BBICOTA
MOJTYYUBILIEKCS KOJIOHHBI HE npeBocxoamia N kupnudeil. Haunnaetr TBopurens. OH X0YeT,
4TOOBI MOSIBUJIACKH «3ejieHast mosiocay u3 2017 3eleHbIX KUPMHUYEH, pacroyiOKEHHBIX Ha
OIHOW BbIcOTE. Memarens meITaeTcss nomemars 3ToMmy. [[nsg kakux N> 1 Tsopurens
CMOXET JI0OUThCS ycrexa?



L YPAJILCKUI TYPHUP IOHBIX MATEMATUKOB. BJIAIUMUP, 02-08.12.2017
MATEMATHNYECKASA OJIMMIINA JTA 03.12.2017

SAJTAHUS JJIS1 8 KJIACCA

1. MoxHO 71 pacCTaBUTh IO KpyTy uncia 1, 2, ..., 8 Tak, 4ToObl HA Y KaKUX JBYX YHCET,
CTOSIIIIMX PSAAOM, CyMMa HE JIeNTUIach HU Ha 3, HUA Ha 5, HU Ha 77

2. Touku K, L m M pacnonoxensr Ha ctopoHax AB, BC u CD xBampara ABCD

COOTBETCTBEHHO TakK, 4To TpeyrosbHUK KLM — paBHOOEIpEHHBIH TPSMOYTOJBHBIM C
npsiMbIM yIJIoM npu BepinHe L. Jlokaxure, uro npsimbie AL u DK nepneHaukyispHsi.

3. PazanuHble yKciia X ¥ Y TakoBBIL, 9To X+4 = (Y—2)% u y+4 = (x—2)2. HaiiauTe X*+y2,

4. KoneuHo uiu 6eCKOHEYHO MHOYKECTBO PEIICHHH ypaBHeHHs X +Y° = 7!+7 B HaTypaIbHbIX
yuciax?

5. TBopurens u Memarenb CTposAT CTeHy. TBOpPUTENb UMEET 3arac 3eJIeHbIX KyOUnYecKux
KUpInueid, a Mermaresb — KpacHbIX (BCe KUPIIUYU OAMHAKOBOIO pazmepa). Ha oy menom
HapucoBaHa nosiocka u3 2017 kBagparHbIxX KIeToK. TBopuTens n Memarens no oyepenu
KJIAAYT 1O OJHOMY KUPIUYY: TOJIOKUTh KUPIUY MOKHO JTMOO Ha OJJHY M3 HapUCOBAHHBIX
HAa TOJTY KJIETOK, JIN0O Ha 0001 U3 YK€ MOJI0KEHHBIX KUPIUYEH, HO TaK, YTOOBI BBICOTA
MOJTYYUBILIEKCS KOJIOHHBI HE npeBocxoamia N kupnudeil. Haunnaetr TBopurens. OH X0YeT,
9yTOOBI MOSIBUJIACH «3ejieHast moyioca»y u3 2017 3eleHbIX KUPMHUYEH, PacloIOKEHHBIX Ha
OIHOW BbIcOTE. Memarens meITaeTcss nomemars 3ToMmy. [[nsg kakux N> 1 Tsopurens
CMOXET JI0OUThCS ycrexa?
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Penitenus 3a1a4 JUYHON 0JJUMIHNAALI 6 Ki1acca

3anaua 1. Ha xpyzo6oii mpacce pacnonodiceno mpu gaasicka. Om 00noeo uz Hux posro 6 8:00 navunaem oudicerue ¢
NOCMOAHHOU CKOpocmblo genocuneoucm. loexag 00 ¢hnadicka, eenocunedoucm ommedaem 6pems noove3oa u audo
ogucaemcs Oanvue, IUOO NOGOpAUUEAEN 6 NPOMUBONOIONCHYIO CMOPOHY, NPOOOINCAS O8ULAMbCA C MOU dice
ckopocmyio. Ilocne okonyanus mpeHupoeku 6 biokHome genocuneoucma oviio ommeuerno 8:05, 8:12, 8:19, 8:26, 8:36.
3a ckonvko epemenu genocuneducm npoexain Ovl 8eco Kpye, ecu Ovl exan 8 00Hy Cmopomny?

Ortser. 3a 22 munyThl. Pemenue. Tpu ¢uaxka pazduBaroT Tpaccy Ha Tpu y4yacTka. M3 3anmceil BenocuriencTa BUIHO,
YTO €CTh YYaCTKH, KOTOpPbIE OH mpoexal 3a 5 MuHyT (¢ 8:00 mo 8:05), 7 munyT (c 8:05 mo 8:12) u 10 munyT (c 8:26 10
8:36). OueBuAHO, ATO TPU PA3HBIX YYACTKa, U BEJIOCHUIIEHUCT MPOEIET COCTABICHHYIO U3 HUX Tpaccy 3a 5+7+10 = 22
MUHYTBHIL.

3anaua 2. [1o okpysicnocmu paccmasneno 99 mouek, nOKpauieHHbIX 8 HeCKOIbKO Yyeemos. OKazanoch, Ymo cpeou 1odwix
MpEX UOYWUxX noopsio0 moyex ecmov 08e 0OHoysemHvle. Jlokaxcume, Ymo cpedu KAKux-mo Yemvlpéx uoywux noopsio
MoyeK ecms mpu 0OHOYBEMHbIE.

Pemenne. Bo3bMéM mmr00ble TpH TOYKH, Uaynye noapsia. Eciau oHM OJHOLBETHBIE, YTBEPXKICHUE 331a4l OUEBUIHO.
Wuave n1Be U3 HUX pacKpallleHbl B OJJUH LIBET, @ 0/1Ha — B Jpyroi. YOepém n3 Haiiel TpoikH JIeBy0 TOUKY U J00aBUM
K Heil mpaByto. UToObI B HOBOH TpOIKe HAIUIUCh TPU TOUKU OJHOTO IBETa, JOOABICHHAs TOUKA TaKKe JOJDKHA ObITh
packpallieHa B OJJUH M3 3TUX JBYX IiBeTOB. [Ipofomkas 3T paccyxaeHus, yoexaaeMcs, 4To BCE TOUKU pacKpallleHbl B
nBa 1BeTa. Tak kak uucio 99 Heu€THO, BETa TOUEK HE MOI'YT Yepel0oBaThCs, U HalyTCs ABE TOYKH OJHOIO LBeTa I,
crosiue paaoM. Eciay HeT 4eThIpéX uaymux noapsja TO4YeK, Cpeld KOTOPBIX TPU OAHOLBETHBIE, C KaXKI0M CTOPOHBI OT
3TOM Napsl JOJLKHBI CTOSITH 110 JIB€ TOUKH LIBETA 2, 32 HUMU — CHOBA 110 JIB€ TOUKH LBeTa | u 1.4. Ho Toraa Bce To4yku
pa3buBaroTCs Ha HMapsbl, a X HeuéTHoe uncio. [IpotuBopeune.

3apmaua 3. /Jokadicume, umo cywecmeyem HamypaibHoe Yucio, Komopoe oenumcs Ha 127, umeem cymmy yugp, pasHyro
127, u ne cooeparcum myneti 6 3anucu.

Pemenune. Cymma mudp umcina 127 paBna 10, a uncna 127-2 = 254 — 11. 3anucaB 7 pa3 noApsi 9ucio 254 v npunmcan
K HEMY TIOTOM 5 pa3 noApsi 9ucio 127, moayduM HCKOMOE YHCIIO.

3anava 4. [lems u Bacs 3a0ymanu no mpu paznuunsix HamypaioHulx yucaa, ve npegocxooawux 1000. Oxazanocs, ymo
npouseedenue Ilemunvix uucen pasHo npouszsedenuio Bacunvix. Moocem au cymma Ilemunvix uucen 6vims poHO HA
2000 6onvwe cymmol Bacunwvix?

Ortset. He moxer. Pemenue. /IBa HaTypanbHbIX umcia, He npeBocxoaanmx 1000, MoryT oTnuuarsesi camoe OoJbliee
Ha 999. [TosToMy uTOOBI cymma [leTnnbix yncen Obuta Ha 2000 Gonbine cymmbl Bacunbix, kaxmoe [letuHo wucio
JOJDKHO OBITH Oonblire kaxaoro Bacunoro. Ho Torna npoussenenue [letunsix ducen Oyner Gosblie IponU3BEACHHS
BacuHbIX, 4TO IPOTUBOPEUHUT YCIIOBHIO.

3amaua 5. Teopumenv u Mewameno cmposm cmeny. Teopumenv umeem 3anac 3eieHvix KyOuueckux Kupnuuet, a
Mewamenv — Kpachvix (6ce Kupnuuu 00uHaxosoeo pazmepa). Ha nony menom mapucosana nonocka uz 2017
Kkeadpamuuix kiemox. Teopumenv u Mewamens no ouepedu Kiadym no 0OHOMY KUPHULY. NOTOHCUMb KUPRUY MONHCHO
AUOO HA OOHY U3 HAPUCOBAHHBIX HA NOXY KAEMOK, AUOO HA J0O0U U3 YIice NONONCEHHBIX KUpnuyel, Ho max, 4moobl
BbLCOMA NOJYYUBULENCS KOJIOHHBL He npesdocxoouna n kupnuvel. Hauunaem Teopumens. On xouem, ymoobl nOAGUIACH
«3enenas nonocay u3z 2017 3enenvix Kupnuuetl, pacnosiodHCenHblx Ha 00HOU 8bicome. Mewiamens neimaemcs nomeuams
amomy. [[na kakux n > 1 Teopumenv cmodcem dobumwcs ycnexa?

Ortser. [Ipu HeuétHbIx N. Pemenue. [Tycts N uétHo. Torma M paz0uBaeT Ha mapbl BCe MENIOBBIE KJIETKH, KPOME OHON
Y3 KpalHWX, ¥ Ha KaX1bli xoa T B OJHY M3 BXOJSIIMX B Mapbl KOJOHOK OTBEYAET XOJOM B MApHYIO KOJOHKY, a B
HETIapHOU KpalHEeW KOJIOHKE Ha KaXK bl X0/ T 0TBEYaeT X0IOM B Ty K€ KOJIOHKY. [Ipn Tako# urpe mocie kaxaoro xoaa
M KOJIOHHBI U3 KYOMKOB B KaXKJ0W BbleneHHOW M mape KieTok OyayT OAMHAKOBOW BBICOTHI, U MOTOMY B MapHBIX
KOJIOHKaX B Ka)KJJOM TOPU30HTAILHOM PSITy KUPIUYEH PsIIOM C 3eJIEHBIM KUPIUUOM OyAeT KpacHblid. B cuiny uétHoctu
N OH CMOKET NPUAEPKUBATHCS TAKOW CTPATErHX A0 KOHIIA TPl U IOTOMY BBIUTPAET.

[Tycts N HeuétHo. Toraa T pa3OuBaeT Ha mapbl BCE MENOBBIE KJIETKH, KPOME OJHOM U3 KpalHHX, U MEPBBIA X0
JIeNlaeT B HeMapHyIo KpaitHioro kietky. Jlanee on urpaer tak. Eciiu M ouepeaHbIM X0/10M MOCTaBUJI NIEPBbI KyOUK B
Kakylo-TO KJIeTKy, T cTaBHT mepBblii KyOMK B mapHylo KieTtky. Ecmm ke M cTaBUT KyOMK Ha KakoW-TO Yxke
MOCTaBJICHHBIHN, TO T CTaBUT CBOM KyOHK Ha TOT, KOTOPBII TOJIBKO 4TO TocTaBuil M. Tak kak unciio N HeuétHo, T cMoxeT
MIPUIEPKUBATHCS TAKOW CTpaTerMy 0 KOHLA WMrpbl. IIpm 3TOM, Kak JIErKO BUAETH, NOJ0OCAa HAa BBICOTE 3 OKaXeTcs
HearKoM 3en€HoM (N > 3, Tak Kak N HeYeTHO u OoJbIie 1).
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Pemenus 3aaa4 JUYHOU OJJUMIUAABLI 7 KJIacca

3anaua 1. B ouepeou cmosm 100 uenosex, niceyst u pviyapu. Kasxcowvuii uz nux ckazan: «llepedo muoti cmoum 6onvute
J1Hcey08, yem no3aou mets.» CKOIbKO ey Modxcem dvlmy 8 ouepeou?

OtBer. OnuH. Pemenne. Oyepenp HE MOKET COCTOATh M3 OJHHMX pblUapeil: Torma Bce OHU coaryr. Paccmorpum
MIOCIIEIHETO B ouepenu jokena. 1103aam Hero HeT JHKeIoB, ¥ 4TOObI OH COJrall, Ha/lo, YTOO0BI He OBUIO JDKELIOB U BIIEPEIH
Hero. 3Ha4yuT, B 04epe Iy POBHO OJIMH JDKEL.

3amaua 2. /[oxadicume, umo cywecmeayem HamypaibHoe Yucio, Komopoe oenumcs Ha 127, umeem cymmy yugpp, pasHyro
127, u ne codepoicum uyaeil 8 3anuci.

Pemenne. Cymma mudp urcna 127 paBHa 10, a uncna 127-2 = 254 — 11. 3anmcaB 7 pa3 noApsi 9ucio 254 v mpunmcan
K HEMY IOTOM 5 pa3 noApsia yuciio 127, moiny4um UCKOMOE YHUCIIO.

3anaua 3. Paznuunvle uucia x u y maxossl, umo x+4 = (Y—2)? u y+4 = (x-2)%. Haiioume x*+y>.

Orger. 15. Pemienune. Beraurast u3 nepBoro paBeHCTBa BTOpOe, roiydaeM: X—y = (Y—X)(X+y—4), 0TKy/a, IIOCKOJIbKY
X W Y pa3nuyHbl, noiaydaem, yto X+Yy = 3. CkiajpiBas ke epBOE PABEHCTBO CO BTOPBIM, ITOCIE IpeoOpa3oBaHui
nonmydaem, 9To X>+y? = 5(x+Y), To ectb X?+y? = 15.

Zapnaua 4. Hamypanehvie uucna a, b, ¢ u d ydosremsopsiom yciosuro ab=cd. [okaoxcume, umo

HO/](a, ¢)-HO/(a, d) = a-HO/](a, b, c, d).

Pemenue. 3amenuB kaxmoe u3 uucen a, b, ¢, d gactapim ot menenust ero Ha kK = HOJI(a, b, ¢, d), Mbr coxpanum oba
PaBEHCTBA U3 YCJIOBHS 3a1a4l: 06€ YaCTH KaXI0ro U3 HUX Tojensatcs Ha k%, Temeph MbI MOXKEM CUMTaTh, 4To K = 1, u
Tpebyercst nokasarh, yro HOJI(a, €)-HO/I(a, d) =a. Ilycte a = HO/I(a, ¢)-a1, ¢ = HO/I(a, €)-c1, b =HO/(b, d)-by,
d = HO/I(b, d)-d1. Torma HO/I(a1, ¢1) = HOJI(b1, d1) =1 u aib; = c1d1, otkyma ai =di u b1 = 1. Jlanee, moCKoIbKy
HOJ(HO/(a, c), HO/(b, d)) =HO/I(a, b, ¢,d) =1, mnomygaem HO/I(a, d) = HO/l(a:HO/I(a, ¢), aiHO/I(b, d)) = au,
otkyna a = HO/I(a, ¢)-a1 = HO/I(a, ¢)-HO/I(a, d), uro u TpeboBaiocs.

3apaua 5. Teopumenv u Mewameno cmposm cmeny. Teopumenv umeem 3anac 3eieHvix KyOuueckux Kupnuuet, a
Mewamenv — Kpachvix (6ce Kupnuuu 00uHaxosoeo pasmepa). Ha nony menom mapucosana nonocka uz 2017
Kkeadpamuuix kiemok. Teopumenv u Mewamens no ouepeou Kiadym no 0OHOMY KUPRUYY: NOTOANCUMb KUPRUY MONHCHO
UOO HA OOHY U3 HAPUCOBAHHLIX HA NOJIY KIEMOK, QU0 HA N0O0U U3 YiHce NONONCEHHbIX Kupnudeu, Ho mak, 4moobvl
8bICOMA NONYUUBUIELICS KOTOHHbL He npegocxoouna n kupnudel. Hauunaem Teopumens. On xouem, umoosl nosasunacsy
«3enenas nonoca» uz 2017 3enenvix kKupnuuetl, pacnonodiCenHblx Ha 0OHOU gblcome. Mewiamens neimaemcs nomeuwams
amomy. /nsa kakux n > 1 Teopumenv cmodicem dobumucs ycnexa?

Ortser. I1pu Heuétnbix N. Pemenue. Iycts N uétHo. Torna M pa3duBaeT Ha mapbl BCe MEJIOBbIE KJIETKH, KPOME OJTHOM
W3 KpaHUX, U Ha Kaxapli xox T B 0OHY M3 BXOISAIIMX B Mapbl KOJOHOK OTBEYAET XOJOM B IApHYIO KOJOHKY, a B
HETapHOU KpalHel KOJIOHKE Ha Kax bl X0 T 0TBEYaeT X0/I0M B Ty k€ KOJOHKY. [Ipr Takoil urpe mocie kaxaoro xoaa
M KOJIOHHBI U3 KyOUKOB B Ka)/IOW BBIIENICHHOW M mape KJIeTOK OyAyT OJMHAKOBOW BBICOTHI, M MOTOMY B MapHBIX
KOJIOHKaX B Ka)KJJOM TOPU30HTAIILHOM PSITy KUPIUYEH PSIOM C 3eNEHBIM KUPIUUOM OyAeT KpacHbli. B cuity uétHoctu
N OH CMOKET MPUAEPKUBATHCS TAKOW CTPATErHHU 10 KOHILA UTPBI U IOTOMY BBIUTPAET.

ITycts n mHeuétHo. Torma T pa3zbuBaer Ha maphl BCe MEJOBBIE KJIETKH, KpOME OJHOM M3 KpalHUX, U MEPBBIA X0
JieNlaeT B HEMapHYyIO KpaifHioro KieTky. Jlanee on urpaer tak. Eciiu M ouepeHbIM X0/I0M TIOCTaBHJI TIEPBBI KyOUK B
Kakylo-TO KJIeTKy, T cTaBHT mepBblii KyOMK B mapHyio KieTtky. Ecmm ke M craBuUT KyOMK Ha KakoOW-TO YxKe
MIOCTABJICHHBIH, TO T CTaBUT CBOM KyOHK Ha TOT, KOTOPBIN TOJIBKO uTO ocTaBmil M. Tak kak umcio N Heué€THo, T cMokeT
NPUIEPAKUBATBCS TaKOW CTpaTerMu 10 KOHI@A Urpel. [Ipu 3TOM, Kak J€rko BHJIETh, MOJIOCA HA BBICOTE 3 OKaXeTCs
LEMKOM 3eNIE€H0H (N > 3, Tak Kak N HeueTHO U OoJbie 1).
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Pentenus 3a1a4 JUYHON 0JJUMIHNAALI 8 Ki1acca

3anaua 1. Mooicro au paccmasumov no kpyey uucaa 1, 2, ..., 8§ max, umoovl HU y KaKux 08yxX yucei, Cosiumyux psioom,
CyMMa He 0enunacs Hu Ha 3, Hu Ha 5, Hu Ha 77

Ortget. Henb3st. Pemienue. Psijiom ¢ 1BOMKOM TOMKHBI CTOSITH /iBa uncia. Ho HeTpy1HO pOBEPUTD, YTO PSIIOM C IBOMKOM
MOJKET CTOATh TOJIBKO IIECTEPKA.

3anpaua 2. Touxu K, L u M pacnonoscenwt na cmoponax AB, BC u CD xseadpama ABCD coomgemcmeenno max, 4mo
mpeyeonviux KLM — pasnobedpenHblil npsamoy2oabhblil ¢ npsambiM yerom npu eepuiune L. Jlokaxcume, umo npsmovie
AL u DK nepnenouxynsapHoi.

Pemienne. 3amerum, uto LKLB+ZMLC =180°-ZKLM =90° = ZLMC+£ZMLC, otkyna ZKLB=/ZLMC wu
ZMLC = £ZBKL. CnenoBatenbHo, Tpeyrosibauku KBL u LCM paBhbl 1o ctopone u iByM yriam. [Tonoxum KB = LC =X,
a cropony kBajapara ABCD o6o3naunm gepe3 y. Torma CM = BL = y—x = KF. 3nauunT, npsiMOyroJbHbIC TPEYTOJILHUKN
ABL u DAK pagnbl o a1Bym karetam, otkyaa ZKDA = ZBAL = 90°-ZLAD. O6o3nauas yepe3 O TOuKy nepecedeHust
otpe3koB KD u AL, u3 tpeyronsarka AOD naxoaum, uto ZAOD = 180°-ZLAD-~ZKDA = 180°-90° = 90°.

3agaua 3. Pazuuunvie uucia x u y maxosul, umo x+4 = (Y=2)% u y+4 = (x-2)?. Hatioume x*+y>.

Otser. 15. Pemienue. Borautas u3 iepBoro paBeHcTBa BTOpoe, nmoiydaem: X—y = (y—X)(X+y—4), oTkyna, moCKOJIbKY
X ¥ Y pa3ii4Hbl, noinydaeM, uto X+Yy = 3. CkJia/ipiBasi k€ TIepBOEC PABEHCTBO CO BTOPBIM, TOCIIE MPeoOpa3oBaHmit
nonmydaem, 9To X>+y? = 5(x+Y), To ectb X?+y? = 15.

3anaua 4. Koneuno unu 6ecKoHeuHo MHOJICECME0 petuenuil ypagnenus X' +y° = zI+7 ¢ namypanouvix wucnax?

Otger. Yncno pentennii koHeuHo. Pemrenue. ITpu z > 13 z! nemures Ha 13. 3naunt, X*+y® npu z > 13 nomksO npu
neneHnd Ha 13 gaBath octaTok 7. Ho kyOb! pu aenennu Ha 13 garot Tonbko octatku 0, 1, 5, 8, 12, a 4eTBEPTHIC CcTENCHH
—TtosbKo octatku 0, 1, 3, 9. HeTpyiHO pOBEPUTH, UTO OCTATOK 7 TOJIYUYUTh CIOKEHUEM JABYX TAKUX OCTATKOB HEJIb3sl.

TaxuMm o6pa3om, Hallle ypaBHEHHE He UMeeT peleHui npu Z > 13. Yuco xe ero pemienuii npu z < 13, oueBuaHo,
KOHEYHO.

3anaua S. Teopumenv u Mewamenv cmpoam cmeHy. Teopumens umeem 3anac 3ei1eHvIX KyOuueckux Kupnudeil, a
Mewamenv — Kpachvix (8ce Kupnuuu o0uHakogozo pasmepa). Ha nony menom uapucoeana nonocka uz 2017
Kkeadpamuuix kiemox. Teopumenv u Mewamens no ouepedu Kiadym no 0OHOMY KUPRULY. NOTOHCUMb KUPRUY MONHCHO
AUOO HA OOHY U3 HAPUCOBAHHBIX HA NOXY KAEMOK, AUOO HA J0O0U U3 YIice NONONCEHHbIX KUpnuyel, Ho max, 4moobl
8b1COMA NONYHUUBLUEIICS KOTOHHbL He npegocxoouna n kupnudeil. Hauunaem Teopumens. On xouem, umobbl nosA8UNACH
«3enenas nonocay» uz 2017 3enenvix Kupnuyeu, pacnoioHceHHblix Ha 00HOU ebicome. Mewiamens nvimaemcs nomeuanms
amomy. /s kakux n > 1 Teopumenv cmoacem dobumwcs ycnexa?

Ortser. IIpu HeuétHbIx N. Pemenue. [Tycts N uétHo. Torma M pa36uBaeT Ha mapbl BCe MEJIOBbIE KIJIETKH, KPOME OJHON
W3 KpaHUX, U Ha Kaxablil xoa T B oJHY U3 BXOJSIIMX B Mapbl KOJOHOK OTBEYAET XOJOM B MApHYIO KOJOHKY, a B
HEenapHOU KpaiiHeil KOJIOHKe Ha Kax /bl X0 T oTBeuaeT X0J10M B Ty k€ KOJIOHKY. [Ipu Takoi urpe mnociie Kaxj0ro xoaa
M KOJIOHHBI U3 KyOUKOB B Ka)K10W BbIJeJICHHOW M mape KiIeTok OyAyT OJMHAKOBOM BBICOTHI, U MOTOMY B MapHBIX
KOJIOHKaX B Ka)KJIOM TOPU30HTAIIEHOM DSy KUPIIMYEH PSIOM C 3eTIEHBIM KUPITUYOM OyAeT KpacHbid. B criy u€rHocTn
N OH CMOKET NPUAEPKUBATHCS TAKOW CTPATErHy A0 KOHIA TPl U IOTOMY BBIUTPAET.

[Tycts N HeuétHo. Toraa T pa3OuBaeT Ha mapbl BCE MENOBBIE KJIETKH, KPOME OJHOM U3 KpaHUX, U MEPBBIA X0
JIeNlaeT B HeMapHyIo KpaiiHioro kietky. Jlanee on urpaer tak. Eciiu M ouepeaHbIM X0/10M MOCTaBUJI NIEPBbI KyOUK B
KaKylo-TO KJeTKy, T cTaBuUT mepBbli KyOWK B mapHy KieTky. Ecim ke M craBuUT KyOMK Ha Kako-TO yxe
MoCTaBJIeHHbIN, TO T cTaBUT CBOM KyOMK Ha TOT, KOTOPBIH TOJIbKO 4TO ocTaBui M. Tak kak uncio N Heu€THo, T cMoXKeT
MIPUIIEP’KUBATHCA TAKOW CTpaTeruy A0 KOHIA Urpbl. [Ipu 3TOM, Kak Jerko BUAETH, MOJIOCAa HA BBICOTE 3 OKaXeTcs
nearKoM 3en€Hoi (N > 3, Tak Kak N He4eTHO u OobIie 1).



