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2. Ectp 2n BepmmH, HEKOTOpBIE ITaphbl BEPIINH COeINHEHBI IIpoBogamu. IIpoBoaa ObI-
BalOT N 1BeTOB. /I KaXKJI0ro 1iBeTa M3BECTHO, YTO U3 KaXKJIOi BEPIIUHBI BHIXOJIUT HE
MeHee 1 IIPOBOJIOB 3TOr0 IIBETA, a Ji0basd Imapa BEPIIUH coeanHeHa He 0ojiee 9eM OIHUM
IIPOBOJIOM 3TOTO I[BeTa (HO MOXKET ObITh COeMHEeHa HECKOJIbKUMU ITPOBOJAMU PA3HBIX
1BeToB). JloKaxKuTe, 9TO JIEKTPUK MOXKET BbIOpATh M — 1 MPOBOIOB PA3HBIX IIBETOB

TaK, 9TOObl HUKAKHUE JIBa BHIOPAHHBIX IIPOBOJA HE MMEJH OOIeil BePIINHEI.

1. Haiimure Bce HaTypajbHbIEe N, JJISI KOTOPBIX — KBa/IpaT IeJ0r0 YuCJIA.

3. Han Beinykiibrit yerbipexyroibuuk ABCD. Jlyau AB u DC' nepecekaiorcst B TOU-
ke P, a nmyan BC u AD — B Touke (). Buccekrpucs yrinos BPC u C'(QQ D nepecekaiorcst
B Touke K, a BHeNTHIE OMCCEKTPUCHI 3TUX YIJIOB — B To4UKe L. I3BecTHO, uTo PK 1 QK.
Joxkazkure, aro npsimast K L mpoxoaut uepe3 cepeauny AC.

4. TlomoKuTeabHBIC YHUCTA @, b, T W Y TAaKOBHI, 9To = < a, Yy < b, x? = a® + b? — 2by

n y? = a? + b?> — 2ax. Joxaxknre, qTo——i—‘Z—i—x—Z:Q.
a

5. Bepmunaer A, B, C' paBHOCTOpOHHErO Tpeyroybanka ABC jekaT cOOTBETCTBEHHO
Ha orpe3kax KL, LM, MK — croponax tpeyrosbauka K LM . N3BectHo, uro KA =
= LB = MC. Cnenyer s orciofa, 94ro Tpeyrojabauk K LM paBHOCTOPOHHMIT?

6. /g BemectBeHHBIX unces 0 < a1 < a9 < ... < a, 10 < by < by < ... < b,
JOKaKUTe HEPABEHCTBO

Cbkbk
Zkszr Zkszr Zkz

7. 91 u 'apu cobuparorcst yCcTpouTh OUTBY MOKEMOHOB. KasKIblit 13 HUX TOTOBUT IIO-
CJIEIOBATEIHHOCTD U3 15 MOKEMOHOB OJTHOT'O M3 TPEX THUIIOB: OTHEHHBIN, TPABAHON WJIH
BoHBIN. TpaBsiHON ITOKEMOH BCErJa HPOUIPhIBAET OTHEHHOMY, BOJIHBIA — TPaBSIHOMY,
OT'HEHHBIII — BoJgHOMY. B OUTBe IBYX IIOKEMOHOB OJMHAKOBOI'O TUIIA IIPOUTPHIBAIOT 00a.
B mepBom payHje cpaKaloTcs HepBble MOKEMOHBI B IIOCJIEI0BATEIbHOCTAX. B KoHIIE
payH/ia IIPOUTPABIINIA ITOKEMOH 3aMEHSIeTCsl Ha CJIe/IYIONIEero MOKEMOHa B IIOC/Ie10Ba-
TeJIbHOCTH UI'poka. MarTd 3akaHdImBaeTcsd, KOr/a y KOro-TO U3 UI'POKOB BCE ITOKEMOHBI
IIPOUTPAJIN; TTOOEKTAET UT'POK, ¥ KOTOPOT'O OCTAJICS HEIOOEXK IEHHBIH TOKeMOH (11o0eu-
TeJIsi MOYKeT U He ObITh). ['apu BEIGHpAET 1OC/Ie/10BATEIbHOCTD TUIIOB IIOKEMOHOB HAY Tl
(paBHOBEPOSTHO). 1IN, 3HAS ITO, XOUET 1M0100PaTh CBOO MMOC/IEI0BATEIBHOCTD TaK, YTO-
OBbI BEPOSITHOCTH P €ro 1mobeabl ObLIa HamOOJbIeil Bo3amoxkHO#. Haiimure p.

8. ITapkoBKa mpejicTaBisgeT coboil KieTuaTelii Kajgpar 2n X 2n (T. e. 4n? HapKOBOYHBIX
Mect). Ha KazkJI0M MapKOBOYHOM MeCTe CTOMT MAIlMHAa, OOpaIEéHHast K OJHOM 13 9eThI-
PEX CTOPOH MapKOBKU. POOOT-TIAPKOBIINK 3a OAWH XOJ MOXKET BBIOPATH OJIHY MAIIUHY
U CJBUHYTH €€ BIIepeJl Ha OJHO MEeCTO, €CJu OHO cBOOOjHO. Ecjm mpu 3TomM marmmHa
OKa3bIBAETCH 3a MpeJie/laMy TapKOBKH, TO OHa ye3KaeT. MaIuHbl CTOAT Tak, YTO CYIIe-
CTBYET TIOCJIeI0BATEIHLHOCTD XO/I0B poOOTa, JIjIsi KOTOPOIl BCe OHU CMOTYT yexaTh. Kakoe
MaKCHMaJIbHOE KOJIUIECTBO XOJO0B JIjIsl 9TOT0 MOXKET IIOTPeOOBATHCS !
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2. Ectp 100 gesoBek, cpeam KoTopbix 980 map apyazeit. MoxKHO a1 yTBepXKAaTh, 9TO
cpe/in HUX HaBepHsKa HalIyTcs 22 4dejloBeKa, KOTOPBIX MOYKHO pa3/iesiuTh Ha 11 map

npy3eit?

3. Han Beimykuierit yerbipexyroibuuk ABCD. Jlyau AB u DC' nepecekaiorcst B TOU-
ke P, a gyun BC u AD — B Touke (). Buccekrpucs yrimos BPC' u C'(QD tiepecekarorcst
B Touke K, a BHeNTHIE OMCCEKTPUCHI 3TUX YIJIOB — B TouKe L. I3BecTHO, uTo PK 1 QK.
Joxkazkure, aro nmpsmast K L mpoxoant uepes3 cepeauny AC.

1. Haiimure Bce HaTypaJbHbIEe N, JJISI KOTOPBIX — KBa/IpaT IeJ0r0 YHUCJIA.

4. TlomoKuUTeabHBIC YHUCTA @, b, T U Y TaKOBHI, 9To = < a, Yy < b, x? = a® + b® — 2by

n y? = a® + b? — 2ax. JJoxkaxknre, 9TO g + % + % = 2.

5. Bepmunaer A, B, C' paBHOCTOpOHHErO Tpeyrojbanka ABC jexkaT cOOTBETCTBEHHO
Ha orpeskax KL, LM, MK — croponax tpeyrosbauka K LM . N3BectHo, uro KA =
= LB = MC. Cnenyer iu orciojia, uro Tpeyrojbauk K LM paBHOCTOpOHHMIT?

6. /lanbl HeHyJsieBble BENECTBEHHBIE YHUCIA A1, G2, - - ., Ak. JLJOKAXKUTE, 9TO CYIIECTBY-
eT JINIIh KOHEYHOEe MHOXKECTBO HAaOOPOB IIONAPHO PA3JIMYHBIX HATYPAJbHBIX YHCET 71,
N2, ..., Nk, YAOBJIETBOPAIONINX YCJTOBUIO

ar-ni!l+az-ny!+...+ar-n! =0.

7. 9m u 'apu cobuparorcss yecTpouTh OUTBY MOKEMOHOB. KarKablit 13 HUX TOTOBUT IIO-
CJIEJIOBATEILHOCTD U3 15 IMOKEMOHOB OJTHOI'O M3 TPEX THUIIOB: OTHEHHBIN, TPABIHON HJIN
BoJiHbII. TpaBsiHOI ITOKEMOH BCErJia MPOUTPhIBAET OTHEHHOMY, BOJHBIN — TPaBSIHOMY,
OT'HEHHBIII — BoJgHOMY. B OUTBe ABYX IMOKEMOHOB OJMHAKOBOI'O TUIIA IIPOUTPHIBAIOT 00a.
B mepBom payHie cpazKaloTcs HepBble IMOKEMOHBI B IIOCJIEI0BATEIbHOCTAX. B KoHIIE
payH/ia IPOUTPABIINI TMOKEMOH 3aMEHSeTCs Ha CJIeAYIOINero moKeMOHa B ITOCJeJI0Ba-
TeJIbHOCTH UI'poKa. MarTd 3akaHImBaeTcsd, KOra y KOro-TO U3 UI'POKOB BCE ITOKEMOHBI
IPOUTPAJIN; TTOOEXKIAET UTPOK, ¥ KOTOPOTO OCTAJICS HETIOOEXK IEHHBII TOKeMOH (1obe i~
TeJIst MOYKeT U He ObITh). ['apu BeIOHpaeT mocjie10BaTeIbHOCTD TUIIOB IIOKEMOHOB HAY T/
(paBHOBEPOSTHO). 1IN, 3HAA 9TO, XOUeT [0100PaTh CBOO MOC/IEI0BATEIbHOCTD TaK, YTO-
OBbI BEPOSITHOCTDH P €ro 1mobeabl ObLIa HamOOJbIell Bo3moxkHO#. Haiimure p.

8. Apryp u Penara urpator B urpy Ha gocke 99 x 99. ¥V Aprypa ecTb JBe KpacHbIe
IUIUTKY, [IEPBOHAYAJILHO pa3MeIlleHHbIe Ha KJIETKaX B JIEBOM HUXKHEM U IIPABOM BepPXHEM
yriax. ¥ PeHarnl ecTh JiBe UepHbIe IINTKU, N3HAYAJIbHO pPa3MeIlleHHbIe Ha KJIeTKaX B
IIPAaBOM HIKHEM U JIEBOM BEPXHEM yIjlaxX. 3a X0/ UTPOK MOXKeT BhIOPATh OJHY U3 JIBYX
CBOUX ILIUTOK U IIEPEMECTUTHh €€ Ha COCEJIHIOI0 CBOOOJIHYIO KJIETKY MO TOPU30HTAJIH
i BepTukaan. VIrpokn XomsdaT 1o odepemu, HadunHaeT ApTyp. ApTyp BBIUTDBLIBAET,
€CJI TIOCJIeé HEKOTOPOT'O KOJIMYECTBA XOJIOB O00€ €ro IJINTKU OKAXKYTCsA B COCEJHHUX TIO
TOPU30HTAJIN MJIN BepTukaan Kjiaerkax. Cmoxker jiu PeHaTa momerars eMy BBIUTDATH?!
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2. B rpade 100 Bepmua u 198 pebep. /lokaxkure, 4TO eCTh TpH pedpa, IONAPHO HE

MMeIoIe OOIUX BEPIINH.

1. Haiimure Bce HaTypajbHbIE N, JJISI KOTOPBIX — KBa/IpaT IeJI0r0 YUCJIA.

3. [an Beimmykibliit geTbipexyroabank ABCD. Jlyau AB u DC' nepecekaiorcs B TOY-
ke P, a gyun BC u AD — B Touke (). Buccekrpucsi yrimos BPC' u C'(QD tiepecekarorcst
B Touke K, a BHeNTHIE OUCCEKTPUCHI 3TUX YIJIOB — B To4uKe L. I3BecTHO, uTo PK 1 QK.
Joxkazxkure, aro nmpssmast K L mpoxoaut uepes3 cepenuny AC.

4. Haiigiure Bce TPONKM BEIECTBEHHBIX dnces (X, Y, Z) TaAKAE, 4TO
x4+y3z:zx, y4—|—23x:xy u z4—|—x3y:yz.

5. BayTpu Beiykjoro derbipexyroiabauka ABC' D namiach Touka P Takasi, 9TO Tpe-
yronbuuku ABP, BCP, CDP, DAP pasuobeapennbie. MOXHO JIi ¢ae/IaTh BHIBOJ, UTO
HallIyTCsl IB€ BEPIINHBI YeThIPeXyTroIbHIKA, OT KOTOPBIX P paBHOyHaeHa?

6. /lannl HeHy/IEBBIE BENIECTBEHHBIE YHUCIA A1, G2, - - ., Ak. JLJOKAXKUTE, 9TO CYIIECTBY-
eT JINIIh KOHEYHOEe MHOYXKECTBO HAOOPOB IIONAPHO PA3JIUYHBIX HATYPAJbHBIX YUCET 71,
N2, ..., Nk, YAOBJIETBOPAIONINX YCJTOBUIO

ar-n!+tag -na! + ... +ag-ng! =0.

7. 9m u 'apu cobuparorcss yecTpouTh OUTBY MOKEeMOHOB. KarKIblit 13 HUX TOTOBUT IIO-
CJIEIOBATEIHLHOCTD U3 15 IMOKEMOHOB OJHOIO M3 TPEX THUIIOB: OTHEHHBIN, TPABIHON HJIN
BojiHbII. TpaBsiHON ITOKEMOH BCErJia MPOUTPhIBAET OTHEHHOMY, BOJHBIN — TPaBSIHOMY,
OT'HEHHBIII — BogHOMY. B OUTBe IBYX IIOKEMOHOB OJIMHAKOBOI'O TUIIA IPOUTPHIBAIOT 00a.
B mepBom payHie cpazKaloTcs IepBble IOKEMOHBI B IIOCJIEI0BATEIbHOCTSX. B KoHIIe
payH/ia IPOUTDPABIINI ITOKEMOH 3aMEHSeTCs Ha CJIEAYIOIIero MoKeMOHa B ITOCJeJI0Ba-
TeJbHOCTH UI'PoKa. MaTd 3aKaHINBAETCsI, KOT/Ia Y KOr'O-TO M3 UT'POKOB BCE MOKEMOHBI
IPOUTPAJIN; TTOOEXKIAET UTPOK, ¥ KOTOPOTO OCTAJICS HETIOOEXK JIEHHBII TOKeMOH (11obe 11~
TeJIst MOYKeT U He ObITh). ['apy BeIOMpaeT mocsie/10BaTeIbHOCTD TUITOB IIOKEMOHOB HAYTA/T
(paBHOBEPOSITHO). D11, 3HAST ITO, XOUET MOI0OPATH CBOIO ITOCJIEIOBATEIBHOCTD TaK, ITO-
OBbI BEPOSITHOCTH P €ro mobenabl ObLIa HamOOJIbIel Bo3amoxkHO#. Haiigure p.

8. Apryp u Penara urpator B urpy Ha gocke 99 x 99. ¥V Aprypa ectb JaBe KpacHbIe
IIJINTKH, IEPBOHAYAJIBHO pa3MellleHHbIE Ha KJIeTKaX B JIEBOM HUKHEM U IIPABOM BEPpXHEM
yriax. ¥ PeHaThl ecTh JIBe 4YepHbIE IJIMTKHU, N3HAYAJIHHO Pa3MeIIeHHbIE Ha KJIETKaX B
IIPAaBOM HIKHEM U JIEBOM BEPXHEM yIjIaxX. 3a X0/ UTPOK MOXKeT BhIOPATH OJHY M3 JABYX
CBOUX ILIUTOK U IIEPEMECTUTh €€ Ha COCEJIHIOI CBOOOJHYIO KJIETKY MO TOPU30HTAJIN
I BepTUKaJu. Vrpokm XomdaT mo odepean, HadnmHaeT ApPTyp. ApPTyp BBIUTDBIBAET,
€CJIN TIOCJIeé HEKOTOPOT'O KOJIMYECTBA XOJIOB O00€ €ro IJINTKU OKAXKyTCsA B COCETHHUX IIO
TOPU30HTAJIN MJIK BepTukaan Kjiaerkax. Cmoxker jiu PeHaTa momerars eMy BBIUTDATH?!
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2. B rpade 100 Bepmua u 198 pebep. /lokaxkure, 4TO eCTh TpH pedOpa, IONApPHO HE

MMeIoIe OOIUX BEPIINH.

1. Haiimure Bce HaTypaJbHbIE N, JJISI KOTOPBIX — KBa/IpaT IeJI0r0 YUCJIA.

3. Ha 6oxkoBbix cropornax AD u BC tpaneniun ABCD mocTpoeHbl BOBHE TPAIleIldn
kBagparbel ADEF u BCGH. Hokaxure, aro cepeauna F'H papuoymaJsieHa or A u B.

4. Haiiiure Bce TPONKM BEIECTBEHHBIX dnces (X, Y, Z) TaAKHAE, 9TO
:L'4+y?’z:z:1:, y4+z3x::1:y u z4+x3y:yz.

5. BayTpu Beinykioro derbipexyroabauka ABC' D namach Touka P Takasi, 9TO Tpe-
yronbuuku ABP, BCP, CDP, DAP pasuobeapentbie. MOXKHO Jiu ¢ae/1aTh BBIBOJ, UTO
HailIyTCs JIB€ BEPIIUHBI YeThIPeXyTrobHIKa, OT KOTOPhIX P paBHOyHaaeHa?

6. IIpu kakoM HaAMOOJILIIIEM HATYPAJIHLHOM N yPABHEHUE
211 -a! + 314 - b! + 457 - ¢! = n!

nMeeT pelleHre B HaTypaJIbHBIX ducjax a, b, c?

7. Ilo xpyry paBHOMepHO paccTaByieHbl 2024 crysia, Ha KaxKJI0M U3 KOTOPBIX CHUJIUT
JIpecCUpOBaHHbIN KOTUK. [[o KomaH/ e OHU OJHOBPEMEHHO IePENPbITUBAIOT: KaXKJIbIil
IpbIraeT JubO Ha COCeIHHUI CIpaBa CTYJI, JIMOO Ha JUaMeTPabHO IIPOTHUBOIIOJIOXKHBINA
cryi1. CKOJIBKO MMEeTCsi CIIOCOOOB TaK IIEePEeIpPBIrHYTh, YTOOBI BCE CTYJIbsl CHOBA OKa3a-
JINCH 3aHATHI!

8. Apryp n Penara urparor B urpy Ha mocke 99 x 99. ¥V Aprypa ectb jBe KpacHbIE
IUIUTKU, [IEPBOHAYAJILHO pa3MeIeHHbIe Ha KJIETKAaX B JIEBOM HUXKHEM U ITPABOM BEPXHEM
yriaax. ¥ Penarwl ecTh /iBe YepHbBIE IINTKNA, U3HAYAJIHLHO pPa3MeIlleHHble Ha KJIeTKaX B
IIPABOM HIKHEM U JIEBOM BEPXHEM yTJjlaX. 3a XOJ[ UTPOK MOXKET BhIOPATH OJIHY M3 JIBYX
CBOUX TJINTOK W II€PEMECTUTH €€ Ha COCEIHIOID CBOOOJHYIO KJIETKY IO TOPU30HTAJIH
win BepTuKau. Vrpokn XoadaT 1o odepeian, Hadunaer ApTyp. APTyp BBIUTDPBIBAET,
€CJIN TI0CJIe HEKOTOPOT'O KOJMYECTBA XOJIOB O0€ €ro IJINTKU OKAXKYTCsd B COCETHUX TIO
rOPU30HTAJIN WJIU BepTukaan Kjaerkax. Cmoxker jiu PeHaTa momernars eMy BbIUTPATH?!



