Maremaruka 9 KJ1acc

[enepasnbublii mapraep onuMnuaisl — CoepdbaHK — MPUBETCTBY-
et ygactHUKOB! CHep cerojiHst — 9T0 KOMaH/Ia € IMHOMBIIIIEHHUKOB,

ﬁ
KOTOpbIC pa3pa6aTblBa10T HOBBI€C KPYTbIC TE€XHOJIOI'UU, 9ITOOBI cle- “j ‘ E E P

JIaTh »KW3Hb fApde U MHTepecHee. [ Hac TBOE ydacTwe B COCTS-
3aHnAX 10 npodmwno «Maremarnkay o3HaYaeT, YTO Thl He OOUIIHCS E A H K
IPUHUMATD CJIO?KHBIE BBI3ZOBbI, TOTOB OPAThCS 3a CJI0XKHbBIE 331891 1
0b6JIa/Iaelh BEJTMKUM JIapPOM JO0KA3aTeIbCTBa HEJOKAa3yeMoro : ). Be-
puM B Tebsl, ICKpEHHee KeJlaeM y/add Ha 3aKJIIOYUTeTbHOM drarre!

Bpewms BoimosiHeHus 3a/iaanii — 240 MuHyT.

BaJsnbl 3a BepHble 000CHOBaHHBIE peIlleHUs KaXK/I0i 3a/jaun yKa3aHbl B CKOOKaX.
MakcuMmaJsibHbI 0aJ1T 3a Bcio paboty paseH 100.

Baga4a 9.1. (15 6aanos) Tlers 3amyman aucio x, a Bacsa — uucino y, npuaém [etnHo ancio
3

T

okazajoch Oosbiie. 3arem llerst HaIEn 3HAYEHUE BBIPAYKEHUST , a Baca — BbI-

, ?+r+1
parKeHnsd ﬁ Ob6s3arenbro s noydentoe Ilereit aucio 6ymer 6osbiie Bacuroro?
) Y
Bagada 9.2. (15 6aanos) Nmeercs: 26 kaprodek: 1o JBe mMTyKd ¢ uncaamu 1, 2, 3, ..., 13.

Tpebyercst pasyioKUTh 3TU KAPTOIKH 110 CTOIKAM TaK, IYTOOBI:
e J1100BIe JIBE OJUHAKOBBIE KAPTOUKHU JIEYKAJNA B OTHON CTOIKE;

® CCJIM JIB€ KAPTOYKU JIezKaT B OJHOM CTOIKE, KAPTOIKa C CYMMOI YUCeJI Ha HUX HE JICKUAT
B TOH K€ CTOIIKE.

Kaknum MUHEMaJIBHBIM KOJIMYECTBOM CTOIIOK MOXKHO ODONTHCH?

Bagada 9.3. (15 6aanos) Juaronanu tpanennn ABC'D (AD || BC) nepecekatoTcst B TOY-
ke P. l3BecrHo, uro mepumerpnl Tpeyroibaukos APB u C'PD papabl. Ob6s3aTesibHO TN
tparernus ABCD sBiisieTcst paBHOOEIPEHHOI ?

Bagada 9.4. (15 6asnos) MHorme ydarpmecs: MATeMaTHIeCKOrO KPY’KKa OCTAIOTCS B HEM
IIPEIo/IaBaTh 110CJIe BBIIIycKa. ByieM rosoputh, uro Bans sasisgercs nocaedosamenem Ca-
i, ecyin Bans yanicsa y Carm win ecoin Bans yawics y ydennka Carn, yaeHnKa yIeHuKa
Cammn u Tak nastee. [IpenonaBares KpyKKa Ha3bIBAETCH HAPOOHDIM, €CITH Y HETO €CTH II0CJIE-
JIOBaTesd, M He MeHee IOJIOBUHBI U3 HUX — HODeIUTe N MexKIyHapoaHoit omnmvmma sl IMO.
NzBectno, uto Bcero B Kpyxkke yumioch 100 mobeaureseir IMO. Kakoe nanbosibiiee Kosu-
YeCTBO HAPOJHBIX IIPeIojiaBaTesieil MOXKeT ObITh B 9TOM KPYKKe, €CJIH Y KaxK/I0r0 YeJIOBeKa
He OoJiee OJIHOTO yUUTE s U HUKTO He SABJISIETCS COOCTBEHHBIM IIOCJIE0BATEIEM !

Baga4da 9.5. (20 6aanos) Oxpyzxkuoctu S; u Sy ¢ nenrpamu O u Oy KacaroTcsi BHEITHUM
obpazom B Touke K. Ha S; m Sy BeiOpanbl Toukn B m A COOTBETCTBEHHO TaKWe, UTO OT-
pesku O1A u Oy B KacaioTcsa OKpyzKHocTeil u nepecekaiorca B Touke C'. Jlokakure, 910

yoiibt AKC' u K BC paBHBbI.

Bagada 9.6. (20 6asnos) Jan npuBeéHHbIil KBaJApaTHBI TpéxuaeH f ¢ meabivu Koadhdu-
nuentamu. V3Bectro, uro eciu f(z) (x mesblii) geaurcs Ha HEKOTOpoe mpocroe p > 2024,
To f(x) Takxke menutes Ha p?. JOKazKuTe, YTO TOTJA STO CBOHCTBO BEPHO M JIIA BCEX IIPO-
CcThIX p < 2024.
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Maremaruka 9 KJ1acc

Penienns.

Baga4a 9.1. (15 6aanos) Tlers 3aayman aucio x, a Baca — aucio y, npuaém [eruno gncio
3

. X
okazasnoch Oosbie. 3arem [lerss Hamén sHaueHne BbIpazKeHnss ————— , a Bacs — BbI-
5 v +z+1
Y

T Ob6s3arenbro s nostydentoe Ilereit aucio 6ymer 6osbie Bacuroro?
) Y

paKeHUsI

Pewenue.
PacemoTpuM pasHOCTh HOBBIX YHCE:

z3 B y° PP Hy+1) -y (Pt 1)
P+r+1 yity+1 (2 +z+1) (2 +y+1)
2
BameruMm, uto 22 + 1 + 1 = <x + 5) + 1 > ( npm J1oOOM T, MO3TOMY 3HAMEHATEhb

HOJIy‘{eHHOﬁ ,ILpO6I/I Bcerjga IIT0JI02KUTEJICH. PaCCMOTpI/IM YUCJIUTEJIb:

2

Py — Pt 2Py — P+ 2t — P = 2% (e —y) oy (x2 — yz) + (x3 — yg) =

= (z—y) (®y +ay(z +y) +2° + 2y + y°) .

MHoxuTe/Ib T — Y MOJIOXKUTEeH, TOCKOIbKY [leruno umncso 6osibie Bacunoro. Paccmorpum
BTOPOIl MHOXKUTEJIb KaK KBaJIpATHBIN TPEXUIEH OTHOCUTEIHLHO X'

?(I+y+y?) +z(y+y?) +v°

Ero auckpumunant pasen —3y* — 2y — 3y? = —y? (3y* + 2y + 3). Tpéxunen 3y + 2y + 3
NPUHUMAET TOJIBKO IOJIOYKUTETbHbIE 3HAYEHUs, & 3HAYUT, JTUCKPUMUHAHT HEIOJIOKUTEIEH.
Pasuarbesa mymo on MoxkeT ToJbKO ey y = 0, HO B 3TOM citydae & = (), 9TO TPOTUBOPEUHT
yesosmio. Torna IUCKPUMIHAHT CTPOTO OTPHUIIATEIEH, a HOCKOIbKY Koaddumuent 141+ 12,
cToAIIM IpK 22, BCera MOJIOXKHUTE/IeH, PACCMOTPEHHbIH KBaJPATHBIH TPEXHIeH IIPHHIMACT
TOJILKO TIOJIOYKUTEbHbIE 3HAYEHUS. JHAYUT, PA3HOCTH HOBBIX HHCEJ BCEra OOJIbIe HYJId,
nodroMy nosrydennoe [lereit quciio Bcerna Oymaer 6osibite Bacumnoro.

Kpumepuu.

Al: +1 6amn — paccMOTpeHa Pa3HOCTh YHCE U3 YCJIOBULA;

A2: +2 6aja — npuBeIeHO K 00IIeMy 3HaMeHATE 0, 00bACHEHO, YTO 3HAMEHATE b OOJIhb-
e 0;

A3: +2 Gajuta — BBIHECEHO 3a CKOOKH BBbIpaXKeHHe T — Y.

Kpurepun Al, A2 u A3 cymmmpyrorcs.

Bagada 9.2. (15 6aanos) Nmeercs: 26 kaprodek: 1o JBe mTyKn ¢ ancaamu 1, 2, 3, ..., 13.
Tpebyercst pa3IoKUTh 3TU KAPTOUIKH 110 CTOIKAM TaK, ITOOBI:

e J1f00bIe JIBe OJIMHAKOBBIE KAPTOUKMU JIEXKAJIM B OJIHON CTOIIKE;

® CCJ/IU JIBE€ KAPTOYKM JIeZKAT B OJIHON CTOIIKE, KAPTOYKA C CYMMOI YHCeJ Ha HUX He JIC?KUT
B TOH K€ CTOIIKE.

KakuM MUHUMAIBLHBIM KOJIUYECTBOM CTOIIOK MOYKHO ODOWTHCH?

Pewenue.
JlokaxkeMm, 4TO JIByMs CTONKamMu oboiituch He ynacred. [Ipemanosnoxkum nmporusnoe. [lycts
KapTOYKHU C YUCJIOM 1 JieyKaT B MEPBOI CTOIKe, TOT/Ia KAPTOUKH C JIBOUKOI JTOJIZKHBI JIEZKATH
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BO BTOPOIi, & C YeTBEPKOIT — CHOBa B 1IepBOil. KapTouku ¢ TpoiiKoil He/Ib3s KJIaCTh B IIEPBYIO
cronky (T.K. 143 = 4), 3Ha9nT OHN JiezKaT BO BTOPoii. Ho Tor/a KapTovuKy ¢ 9uCaIoM b Heslb3s
[IOJIOZKUTH HU B IEPBYIO CTONKY (T.K. 1 +4 = 5), #Hu Bo Bropyio (2 + 3 = 5). [IporuBopeune.

Tenepb npuBeEM npuMep JJI TPEX CTOMOK (YUCI0 0003HAYALT KAPTOUKY € TAKUM THC-
JIOM).

[IepBag cronka: 1, 1, 4, 4, 10, 10, 13, 13.

Bropasg cronka: 2, 2, 3, 3, 11, 11, 12, 12.

Tperbs cronka: b, 5, 6,6, 7, 7, 8, 8,9, 9.

Orser: TpeMdA CTOIIKaMMH.

Kpumepuu.

A1l: +5 6asuoB — paBUIIbHAS OTIEHKa (J0KA3aHO, UTO JBYMS CTOIIKAMI 000ATHCH HE yIacT-
cs1);

A2: +10 6amioB — npaBUIbHBI NpUMep (HA TPU CTOTIKH).

Kpurepun Al u A2 cymmupyiores.

Baga4da 9.3. (15 6aanos) Juaronamm tpanenun ABC'D (AD || BC) mepecekaioTcst B TOU-
ke P. Uzsectno, uro mnepumerpnl Tpeyroibuukos APB u C'PD pasubl. Obga3are/ibHO Jin
tpanerus ABCD sBisiercss paBHOOEIPEHHOT?

Pewenue.

Bamerum, uto y Tpeyroabaukos AP B u C' P D paBHbl TakKe u 1oiaan. /leiictBurebHo,
wioma u TpeyroabHukoB ABD u AC'D paBHBI, TIOCKOJIBKY OHU HMEIOT ODIIYI0 CTOPOHY
1 PaBHBIE BBICOTHI K 3TOW CTOPOHE, a TP BBIYUTAHUU U3 ILIOMAJel 9TUX TPEyTrOJbHUKOB
mwroma s AAP D nosygatores moma u Tpeyroibaukos APB u CPD.

Ciie1oBaTE/ILHO, ¥ 9TUX TPEYTOJIBHUKOB PABHBI PAJINYChl BIMCAHHBIX OKPYZKHOCTEl (13 hop-
MyJibl S = pr, 371ech depe3 p 0003HAUEH MOJIYIIEPUMETD JaHHBIX TPEYroJIbHUKOB). 13 paBeH-
CTBa PaJNyCOB BIMCAHHBIX OKPYKHOCTEH IOJIydaeM, 9TO OTPE3KH KacaTeIbHbIX, IIPOBEIEH-
HBIX U3 TOYKN P K BIMCAHHBIM OKPYKHOCTSIM JAHHBIX TPEYTOJbHUKOB TOXKe paBHBI. Jla-
Jlee 3aMEeTHM, UTO 3TH OTpe3KHu paBHbl p — AB u p — C'D cOOTBETCTBEHHO, CJIE0BATE/IHHO,
AB=CD.

Otser: Jla, obsi3aTeIbHO.

Kpumepuu.
Al: 42 6amna — pasencrBo wiomaaeir APB u CPD (MoxHO 6e3 JI0Ka3aTe/IbCTBa);
A2: 43 6aia — paBeHCTBO PaJinycoB BIHUCAHHBIX OKpyKHOcTeit APB u CPD (c noka-
3aTEJILCTBOM ).
Kpurepuun Al u A2 cymmupyrores.

Bagada 9.4. (15 6asnos) MHorme ydarmecs: MATeMATHIECKOIO KPY’KKa OCTAIOTCS B HEM
[IPeIoIaBaTh IMOC/e BBITyCKa. BymeMm roBoputh, uro Bamns ssisierca nocaedosamenem Ca-
i, ecsin Bans yanics y Cammm min ecoin Bans yuwics y ydenuka Cann, yaeHnKa ydIeHnKa
Camn u Tak jnasee. [IpernogaBaresb Kpy»KKa HA3bIBACTCS HAPOOHbIM, €CTH Yy HETO €CTh TIOCIIe-
JIoBaTesd, ¥ He MeHee IIOJIOBHHBI U3 HUX — IO0OeIUTe/ I MexKIyHapoaHoit oaumMmra bl IMO.
NsBectrO, uTO BCero B Kpyxkke yumiaock 100 mobemureneit IMO. Kakoe nanbosbiee KoJim-
YECTBO HAPO/IHBIX IIPEIojiaBaTesieil MoKeT ObITh B 9TOM KPYXKKeE, €CJIM Y KarXKJI0r0 9e/0BeKa
He 60Jiee OHOTO YUUTEIST U HUKTO HE SBJISIETCS COOCTBEHHBIM TOCTIEI0BATEIEM !

Pewenue.

[TocTponm opueHTHPOBAHHBIN Tpad, BEPIIMHAMEI KOTOPOTO Oy/IyT yUallluecs U IIpernojia-
BaTeIN KPY>KKa, a peOdpo MPOBOJUTCA OT YIUTES K €ro yIeHuKY. Takum obpas3om, Halll rpad
IpeJIcTaB/IsIeT coO0i HAbOP HelepeceKarouxcs J1ePEBbEB.
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Maremaruka 9 KJ1acc
Omeem: 200.

Ipumep: Boszbmém myTh Ha 201 Bepiune, opueHTUPYyeM pEOPa CBEpXy BHU3 U B HIKHIE
100 Beprua nocrasum mobeureseit IMO. Torma Bee BepimmHabl KpoMe camoil HIKHeH Oy 1y T
HAPOJIHBIMU YIUTEISIMHA.

Ouenka: PaccMoTpuM Bce BepIUHBI, KOTOPBIE COOTBETCTBYIOT HAPOIHBIM YIUTEIAM, HU-
KaKOii U3 MPeJIKOB KOTOPBIX He sIBJIAETCS HAPOJIHBIM yuureseM. IlycTs B mojgiepese (He can-
Tasl caMy BEpIIUHY ) HEKOTOPOit Takoit Bepimubl § nodeauresieii IMO. TTockobKy BbIGpaHHOI
BEPIIIIHE COOTBETCTBYET HAPOJIHBIN yUUTE/Ib, CPEJIN €0 MOC/Ie/I0oBaTe el He OoJiee S YeJIOBEK,
He sBistrornuxcst mobeuressiviu IMO. Buauut, Beero B mojyiepese (canTas KOpeHb) He GoJee
25+ 1 Bepmunbl. VI3 HIX HAPOIHBIM YUHUTEISIM MOTYT COOTBETCTBOBATHL He DoJiee 25 BEPIIUH,
TaK KakK HalAETCA XOTs ObI OJINH YeJI0BEK, KOTOPBII HUKOTO He yumI. Takum oOpa3oM, Iucyio
HAPOJIHBIX yUnTes el B IMOJIepeBe He MOXKET MPEBBINATh Yuc/o nodemaureeit IMO 6osee uem
B 2 pa3sa.

[TockobKy 110/1/1€peBbsi, COOTBETCTBYOIINE BEIODAHHBIM HAMU HAPOHBIM yIUTE/IsIM, He Te-
PECEeKArOTCs, IIPOCYMMHUPOBAB TI0 HUM YHC/I0 HAPOIHBIX YAUTE e, IOy UM, ITO OHO He IIpe-
BBINIAET yJIBOGHHOE YUCJIO 11obeuTeeit, To ectb 200.

Kpumepuu.
Al: 5 6ammoB — mpumep.

Bagada 9.5. (20 6aanos) Oxpyzxkuoctu S; u Sy ¢ nenrpamu O u Oy KacaroTcsi BHEITHUM
obpazom B Touke K. Ha S m Sy BeiOpanbl Toukn B m A COOTBETCTBEHHO TaKWe, UTO OT-
peskun O1A u Oy B KacaioTcsa OKpyzKHocTeil n nepecekaiorca B Touke C'. Jlokakure, 910
yoiibt AKC' u K BC paBHBbI.

Pewenue.

Pemenne: 3amerum, uro yerbipexyrogbHuk O BAQ, BuucaHHbI, TpudeM Ko3huipmenT
noziobust TpeyrojbaukoB O1 BC' u Oy AC pasen r/R, tjie r u R pajuycbl OKpyzKHOCTEl S
u Sy coorBercrBerHo. Cienoparenbio, O1C : OoC =71 : R = O1K5 : O, K, 3naunt, CK —
ouccektpuca Tpeyroabanka O1C'Oy. O6o3uagaum yroa KO, A gepes 2a u KO B qepes 203,
torma ZO1KB =90 — 3, ZOoKA =90 —a, /ZBKA =a+ 3, ZCAK = o, ZCBK = f5.
[Iycts /BKC =z, ZAKC = y, torga tak kak yribsl O1CK u O,CK paBHBI, IOJydaeM,
uro x + 3 = y+ a. Hakowner 3amerum, 910 x + 1y = «+ 5 u3 1ojicuéra yrjoB rpu Bepinunne K.
W3 nostyvennoit cucremsl ypaBuenuit Haxogaum tpedyemoe: LZAKC =y == ZKBC.

Kpumepuu.
A1: 10 6amnoB — C'K 6uccekrpuca tpeyroibanka O1COs.

Bamaua 9.6. (20 6annos) dan npuBeiéHHbIN KBaJIpATHBINA TPEXUIeH f ¢ mebiMu Koahdu-
mmentamu. V3Becrro, uro ecin f(z) (x mesblit) gequrcs Ha HEKOTOpoe mpoctoe p > 2024,
To f(x) Taxkxe jgenurcs Ha p?. JloKaxKuTe, 9TO TOLJA 3TO CBOMCTBO BEPHO M JIjis BCEX MPO-
cTBIX p < 2024.

Pewenue.

[Tycrs f(x) = 2* + bx + ¢ u g wekoroporo p > 2024 ecthb Hesblit z Takoii, uro f(z)
nemures va p. Torma f(z+p) = (z+p)? +b(z+p) +c = f(x) + p(2z + p+b) Toxe nenurcs
Ha p, a 3HAYUT 2> +br+cu (x + p)2 + b(x + p) + ¢ nendrcsa Ha p2. Orciozia ciejtyer, 4To
2px + bp nenurcd Ha p?, a 2x + b genutes Ha p. Bosseaém B KpaapaT u BhrareM 4 f (1) —
1oJIydeHHoe BhIpazkeHue OyIeT TakzkKe JeIUThCa Ha p°:

47% + 4bx + b — 42% — 4bx — 4c = b® — 4e.
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Bnaunrt, eciau b? —4c # 0, Takux KOHEYHOe YHCJIO — BCe OHM HAXOJATCA CPeJIH JleJIuTe el
b% —4c, HAB30BEM UX P1, P2, . - . Pk II0KazKeM, 9TO TaK He ObIBAET, IPE/IbABUB €I OJJHO TAKoe P.
Hanpumep, em@ npoctoii genurens Haiiaérea y f (epips .. .pr) =c(epi?...p2 +bpr .. pr + 1),
IIOTOMY 9TO YHCJIO B CKOOKAaxX OOJIbINE BCeX HAIIMX IIPOCTBIX M OHO ¢ HUMM BCEMU B3aMMHO
npocro. Takum obpaszom, b?> — 4c = 0, a snaunur, f(z) umeer Bujg (x + t)?, roe t — nesoe
ancyio. Torna ecmu (z + t)? jesmTes Ha IPOM3BOJIBHOE MTPOCTOE P, TO T + t TaKzKe JIEJIUTCS
Ha p, a 3Hauut, (x + t)? neaurcs wa p2.
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