Maremaruka 8 KJ1acc

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

~
KOTOpbIe pa3padaThbIBAIOT HOBBIE KPYThIe TEXHOJIOTHH, YTOOBI Clie- Jj ( B E P
JlaTh YKU3Hb dpd4e U mHTepecHee. [y Hac TBOE ydacTue 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/iaauii — 180 MuHyT.

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

Bagada 8.1. (15 6aa1068) B MIKOIBHYIO CTOJOBYIO COOMPAIOTCS 3aBE3TH IIECTh BHUJIOB MIOKO-
nanbix barorankoB. [lo 'OCTy Ttpebyercs, 9T00bBI 1IeHBI OATOHINKOB OBLIN HATYPAJIHLHBIME
YUCTIAME U CyMMapHasi CTOMMOCTD IIIeCTH Pa3JIMIHBbIX OATOHYMKOB ObLIa paBHa 101 pyoItio.
Kpowme Toro, ajmuHuCTpaIya X04eT yCTaHOBUTD IEHBI TaK, YTOOBI JJIs JIIOOBIX JIBYX HIKOJIb-
HUKOB, KYIIUBIIUX OJINHAKOBOE KOJIMYECTBO DATOHUYMKOB — He Dojiee OJJHOro KarKJ0ro BUJIA,
CTOUMOCTH UX MOKYIIOK OTJIMYAJINCh MEHbBIIIE YeM Ha HEKOTOpoe HarypasibHoe d. [Ipn kakom
HAUMEHBITIeM d aJIMIHUCTPAINAS CMOXKET ITOT0O JIOOUTHCS !

Bagaga 8.2. (15 6annos) Jaubl 1Be OMHAKOBBIE CTOIKN U3 JICBITH KAPTOYEK, HA KOTOPBIX
nanucanbl yucia 0, 1, 2, ..., 8. MoxKHO /1 pa3/ioKUTh 3TU KAPTOYKHU 110 KPYT'y TaK, ITOOLI
HYJIN JIEZKAJIA PSIIIOM, MEXKTy eMHUIIaMNI JieKaslia POBHO O/IHA KapTOYKa, ..., MEXKJy KapToU-
KaMI C YHCJIOM K JIeZKAJIO POBHO K KapTOdYeK, ..., MEXKJy KapTOYKaAMU C YHCJIOM 8 JIeXKaJjio
POBHO 8 KapTOYeK?!

Bagada 8.3. (15 6aanos) apamenenunes 6 X 5 X 5, MOKpacuin CHAPYyKU B CHHUI TIBET,
a TIOTOM PaCIIJIMIN Ha e JMHuYIHbIe KyOuKu. V3 Kakoro HanboIbIIero 9ucjia KyOuKOB MOXKHO
CJIOYKUTH CUHUI CHAPY:KU TapaJiiesenure]; 6e3 BHYTPEHHUX TOJIOCTeH, UCHO/Ib3Ys TOJTHKO
KyOuKu ¢ XoTsi Obl OJHON CHHEe IpaHbio?

Banaua 8.4. (15 6aanros) Haitjure Bee mapsl mesbix (;y), Ajisi KOTOPBIX BEPHO PABEHCTBO

\/x—\/g7+\/x+\/§:\/x_y.

Baga4a 8.5. (20 6ann0s) B tpeyrosnbuuke ABC nposenena Bbicota BH. Touka N cuvmer-
puuna H oraocurenbao cepeannbl ctoporbl AC. [peamonoxum, aro BN = AC. [lokaxure,
YTO OPTOINEHTP JAeIUT oTpe30K B H B oTHOMEHNN 3 : 1, cauTast OT BEPITUHBI.

Bagaqa 8.6. (20 6annos) Jana tabiurma ¢ n cTpokaMu U jecsatbio crosbiamu, [lers u Bacs
110 Oqepelm CTaBdT B KJICTKN Ta6HHHBI erCTI/IKI/I 1 HOJIUKNU. 3& X0, HeTH CTaBUT JIBa er—
cruka (WIH, ecii OCTAIOCh OJIHO HE3AIOJIHEHHOe TI0Jie, TO 1 KpecTuk), a Bacs craBut onun
nosiuk. Hauunaer Ilersa. Nrpa 3akanamsaeTcst, KOrya Bee KJIETKN TaOIUIIbl 3all0JIHeHbL. Ecim
ecThb CTPOKa, 3all0JIHeHHAsI TOJLKO KpecTukamu, nobexkpaer Ilera, unage Baca. s kakoro
MuHuMaabHOTO N [leTst MoxkeT rapanTupoBaTh cebe mobdery?
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Penienns.

Baga4a 8.1. (15 6aa106) B MKOIBHYIO CTOJIOBYIO COOMPAIOTCS 3aBE3TH IIECTh BHJOB MIOKO-
smagaaerx baronunkos. [lo 'OCTy Tpebyercst, 9T00BI 1IeHBI OATOHINKOB OBLITH HATYPATbHBIMU
YUCTIAMH W CyMMapHasi CTOMMOCTD IITeCTH Pa3JIMIHBIX OATOHYMKOB ObLTa paBHa 101 pyoItio.
Kpowme Toro, agMuHuCcTpaIusa Xo4eT YCTaHOBUTH IEHBI TaK, YTOOBI /I JTIOOBIX JIBYX ITKOJIb-
HUKOB, KYIUBIIUX OJIMHAKOBOE KOJIMYECTBO ODATOHYMKOB — He 00Jiee OJIHOTO KarKJ0ro BHJIA,
CTOMMOCTH UX MOKYIIOK OTJINYAJINCH MEHbIIe YeM Ha HEKOTOpoe HaTypaJjbHoe d. IIpu kakom
HAaUMeHbIeM d aJIMUHUACTPAIINAS CMOXKET 3TOI0 JI00UTHCH !

Pewenue.

Ecmu d = 1, To Bce 1ieHbl J0/KHBI ObITH paBHbIMEU. OgHako 101 He geauTcs Ha 6, 1o3TOMY
9TOT ciydait HeBo3MoxkeH. CjieslaeM IeHbI TakKuMu: 5 0ATOHUYMKOB 10 17 pybsieit u ojauH
o 16 py6Jreii. Toryma y ABYX MIKOJBHUKOB, KYINUBIITUX OJIMTHAKOBOE KOJTHYCCTBO OATOHYINKOB,
60 CTOMMOCTH TOKYTOK PaBHbI, JIMOO OTIMYAIOTCA Ha 1 (ecju POBHO OJMH U3 HUX B3sLI
Garonuuk 3a 16 py6ueit). 3uaunt, uckomoe d = 2.

Kpumepuu.

AQ: He cHMKaIUCH OAJITBI, €CJIU B YCJIOBUU IPOYHUTAIN «He OOJIbIlle YeM Ha d» BMECTO
«MEHBITIEe YeM Ha d».

Al: 5 6atoB — d e paBHO 1;

A2: 5 baoB — pumep;

A3: 5 bammoB — 00OCHOBaHUE TIPUMEPA.

Kpurepun Al, A2 u A3 cymmmpyrorcs.

Bagada 8.2. (15 6annos) Janbl 1B OMHAKOBbBIE CTOIKU U3 JIEBITH KAPTOUEK, HA KOTOPHIX
nanucanbl aucia 0, 1, 2, ..., 8. MoxKHO /11 pa3/oKUTh 3TU KaPTOUYKHU 110 KPYT'y Tak, ITOObI
HYJIU JIEYKAJIH PsIJIOM, MEXKJIy € TMHUTIAMU JIeYKaJia POBHO OHA KapPTOYKa, ..., MEXKJ1y KapToU-
KaM# C YHUCJIOM k JIeZKaJI0 POBHO k KapTO4eK, ..., MEXKJy KapTOYKaMU C YUCJIOM & JIEZKAJIO
POBHO 8 KapTOYeK?!

Pewenue.

Moxkno. PaccraBuMm KapTodku B TaKOM IOpsijiKe 110 Kpyry: 7, 5, 3, 1, 8, 1, 3, 5, 7, 6, 4,
0, 0, 8, 2, 4, 6, 2. Hecyio:)kHO TIpOBEPUTH, ITO MEXK/LY OINHAKOBBIMU KapPTOUYKAMU HYKHOE
KOJIMYECTBO JIPYTI'UX: HAIPUMEDP, MEXKJIy KapTOUKAMU C YUCJIOM 4 pPacIOJIOKEHbI KaPTOYKU
c0,0,8m?2.

Bagada 8.3. (15 6aanos) Iapamnenenumes 6 X 5 X 5, MOKpacuin CHApy>KU B CHHUIA TIBET,
a MIOTOM PACIUJIMIN Ha e IMHUYHbIe KyOuKu. V3 Kakoro HanboIbIIero 9ucjia KyOUuKOB MOXKHO
CJIOYKUTHh CUHWI CHApPY:KU TapaJijiesenure] 6e3 BHYTPEHHUX MOJIOCTeH, NCIOIb3ysl TOJIHKO
KyOMKH ¢ XOTd ObI OJHON CHHEN IpaHbio?!

Pewenue.

3aMeTuM, UTO €CTh TPU BHIa KyOUKOB ¢ CHHEH rpaHbio, 8 UMEHHO, KyOUKM ¢ OJIHOM, By M
U TpeMsl CUHUMY I'DAHAMMA.

Kybukn ¢ TpemMs CMHEMU IpaHsIMH HAXOsITCs TOJHKO B BepIIMHAX KyOa, TaK 9TO HX

8 MTyK.
Kybuku ¢ iBymMs cuHUME TPaHAME JieykaT Ha péopax KyOa, KpoMe ero Bepmun. Ha ognom
pebpe JumHBL 6 X omectuTced 6 — 2 = 4, Takux pédep 4, modTomy BMecTe Ha HuX 4 -4 = 16

kyoukos. Ha pebpe jumnbl 5 Takux KyOukoB H — 2 = 3, a Bcero Takux peédep 8§, moaromy

Ha HUX 3 - 8 = 24 kybuka. Utoro, ectb 16 + 24 = 40 KyOMKOB C JIByMsI CHHUMU TPAHSIMU.
Kybuku ¢ omHoil cuHeil rpaHbpio JjieXKaT Ha IpaHgX Kyba, 3a MCKJIOUYEHHEM ero peodep.

Ha rpansix co croponamu 5 u 5 ux no (5 — 2)? = 9, a na rpansax co croponamu 5 u 6 —
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o (5 —2)- (6 —2) =12. I'paneit 5 X 5 nBe, a rpaneii 5 X 6 4erTbIpe, MOITOMY BCEro KyOMKOB
¢ OJIHOM rpanbio 12 -4 49 -2 = 66.

g Toro, YTOOBI CJIOXKUTH HOBBIH IMapaJiIesIeNuIie ] B HaIlleM PACIIOPAKEHUN BCETO
8 4+ 40 4 66 = 114 xKyObuKosB.

[Tokazkem, 9TO TpeOyeMbIil TapaJyiesenure] He yaacTesd caokuTh n3 113 wmm 114 Ky-
oukoB. [lockosibky 113 — mpocroe uwucio, napasuenenunes u3 113 KkybukoB Mor Obl OBITH
TOJIBKO pa3mMepoB 113 X 1 X 1, HO Torma ero Kpaiinme KyOUKH JOJ2KHBI OBLIN ObI UMETH
10 H CMHUX IpaHeil, a TaKUX y HAC HeT.

Yucmao 114 packiagpiBaeTcd Ha MHOXKHUTeIn Kak 2 - 3 - 19. Ho 3amernm, 910 /17151 TOTO,
YTOOBI CJIOKUTD TTapaJiieenures ¢ pebpoM 1 HaM MOHAI00ATCA KYOUKN ¢ XOTs Obl 4 CHHIMUI
rpaasgmu. Eciin xke Bce pédbpa 60J1bIire 1, To oHM MOT'YT ObITH paBHBI TOJIBKO 2, 3 1 19. Ho Tora
y Hac ecThb 4 pebpa jjuabl 19. J[s Toro, 4Tobbl OHM ObLIN CHHIMEI, HEOOXOIUMO 8 KYyOUKOB
C TpeMsl CHHUMU I'paHdIMU, a TakxKe He MeHee 17 -4 = 68 KyOMKOB C JIByMsI CUHUME I'DAHIMU,
9ero MbI 0OECIIEYUTDH HE MOXKEM.

Teneps npuseném npumep s 112 kyoukos. VIcKoMmblil TapaJiiesenue/; nMeeT pasMepbl
4 x4 x 7. Torma Ha ero pédbpa yiiiéT 8 KyOUKOB ¢ TpeMs CUHUME I'panamu u 2-4-2+5-4 = 36
KyOUKOB € JIByMsI CHHUMU IpaHsgMU. XOTs Obl OJ{HA I'PaHb KayKJ0I0 U3 OCTABIINXCS KYOMKOB
CUHsIsI, TAK 9TO TPeOyeMblIil apaJiIe/IeuIe]] JerKO CKIaIbIBACTCA.

Otser: 112.

Kpumepuu.

Al: 4 6amna — jokazaHo, 9To npumepa 6osbine geM co 114 KyOukaMu HeT;

A2: 5 bammoB —moKa3aHo, UTO npuMepa co 114 Kkybukamu Her;

A3: 1 6amm — mokasaHo, 9TO mpumMepa co 113 Kybukamu Her;

A4: 5 6ammoB — npuBeaén mpumep co 112 kybukamm.

Kpurepun Al, A2, A3, A4 cymmupyrorcs.

B1l: mo —3 6aJutoB —ommbKa B MOJACYETE KyOMKOB B IIPUMEPE;

C1: 6 6a/10B — JOKA3aHO, UTO eCJIU HapaJieselnies ¢ péopaMu ', ¥, 2 MOXKHO cOOpaTh,
To xyz < 114, x + y 4+ z < 16, gasiee HEBEPHO.

Bamada 8.4. (15 6asnos) Haiimure Bee mapsl 1esbIxX (2;%), JJist KOTOPBIX BEPHO PABEHCTBO

NNV RSN EN

Pewenue.

BamernM, uto ,y > 0 m3-3a 06IACTH OIpeNeIeHIA KBAJIpaTHOro KopHda. Ecm x = 0,
to y = 0. [Mosmyunu permenne (0;0), najee nogaraem, 9to x,y > 0.

BosBesiém B KBaJpar obe YacTh ypaBHEHHsI (3TO MOYKHO CJIeJIaTh, T.K. ¢ 00EMX CTOPOH
HEeOTpHIATEe/IbHBIE YHuCIa). VMeem:

rT—\y+r+y+2y/2—y=ay < x(y—2) =2y22-y.

[IpaBas 9acTh 1OC/IeIHETO yPaBHEHUsT HEOTPHUIIATEIbHA, T03TOMY Yy > 2. Bo3Bejsg ypaBHenue
B KBa/IpaT eIe pa3, MOoJIydaeM:

x2y2 — 4x2y + 422 = 422 — 44 & $2<y2 —dy) =4y &

Py -y =4y & -y =4

[Tocnennumii mepexo/1 BO3MOXKEH B CHJTY TOJIOKUTETHLHOCTH Y.

Bamerum, uTo 1ipu y > 4 npaas dactb He Oosibiite 0, ogHako 4 O0JIbIe HYJIS, TTOITOMY
Takue Caydam HaM He MOJXOJdT. 3HauuT, y < 3. Bemomwmbas, aro y > 2, moHuMaem, 910
JIOCTATOYHO PACCMOTPETh CIydan y =2 U Yy = 3.
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[Ipu y = 2 noaydaeM, 4To 2 = 2, 4TO HEBO3MOXKHO JIJIA HATYPAJILHDIX .
[Ipu y = 3 noay4aem, uro z2 = 4, orkysa r = 2. Ntax, BTopoe perienue — mapa (2;3).
Otger: (0;0), (2;3).

Kpumepuu.

Al: 4 6amna — n3baBUIKCH OT KOPHEIA;

A2: 2 Gasa — TOJIBKO OTBET (IOJIHBIH U IPABH/ILHBII);

Kpurepuun A1l u A2 cymmupyrorest.

Bl: —3 Gamna — HepaBHOCUIbHBIN Iepexoj; 6e3 MPOBEPKU C IMOMOIIBIO IO/ ICTAHOBKH,
OCTaJIbHOE BEPHO;

B2: —1 6a/1 — norepsiro pererre (0;0), ocTaabHOE BEPHO.

Kpurepuu Bl u B2 moryT npumeHdaThCS OTHOBPEMEHHO.

Baga4a 8.5. (20 6ann0s) B tpeyronbuuke ABC nposenena Boicota BH. Touka N cuvmer-
puuna H oraocurensno cepeauubl croponsl AC. IIpemamonoxum, auro BN = AC'. [Jokaxkure,
YTO OPTOIEHTP JAeIUT oTpe30K BH B orHOmEeHNN 3 : 1, cauTasi OT BEPIITUHBI.

Pewenue.

s ynobersa 6ymem cuaurars, uto AB < BC (torma AH < HC'). Ilpommum ocHOBa-
uune AC' 3a Beprmay A u oTMeTHM Ha TPOJOJIKEHHU Takyio Touky M, aro AM = AH.
[Iposeném 3 Toukun N nepruengukynaap NX k npamoit M B. [lockombky

BN = AC = AN + NC = AN + AM = MN,

Tpeyrosibauk M N B pasuobesipenubiit u Bbicora NX K OCHOBAHWIO SIBJII€TCS M€JIMAHOM.
To ectb M X = X B. [Ipoeném depes Touky X cpemuroro jmmauio X1 tpeyronbanka M BH,
napastenbayo M H. Torna XT = 05MH = NC u XT | NC. Cnenosarenvno, CNXT —
napasutesorpamm 1 NX || CT. To ects CT u M B B3auMHO nepieHIuKyJIspHbL, 1 Touka T —
TOYKa Iepecevdenns BeIcOT Tpeyroibiuka M BC.

[Iycts S — Touka mepecedenust BoicoT Tpeyrosbaunka ABC. Paccmorpum mpsivbie MT
u AS': oun napasuienbubl, AS geaut orpesok M H nononam. Suaunt, AS nesmt orpesok TH
nortosiam. [lockonbky 1" — cepeauna BH, noayanm tpedyemoe: BS : SH = 3 : 1.

Kpumepuu.
Al: 0 6ammos — pasercrso BN = AC' He ucnob3yercs.

Bamaua 8.6. (20 6aanos) lana tabiura ¢ n crpokaMu u jecsaTbio crojiomamu, [lers u Bacst
[0 OYepe/ N CTABAT B KJIETKHM TaO/MIBI KPECTUKH U HOJUKU. 3a xoi [lerss craBur maBa Kpe-
cruka (WM, ecii OCTAJIOCh OJIHO HE3AIOJIHEeHHOe TI0Jie, TO 1 KpecTuk), a Bacs craBut onun
noiuk. Haunnaer [lers. Mrpa 3akandauBaeTcst, Koria Bce KJIETKI TaOJIAITBI 3aII0IHEHbI. Ecim
€CTh CTPOKa, 3allOJIHEeHHAasl TOJIBKO KpecTukamu, mobexkaaer Ilers, nnage Bacsa. s kakoro
Munumasbaoro n Ilers moxker rapanTupoBath cebe mobery?

Pewenue.

Ecmu B Tabuie xorst 661 256 cTpok, mobexaaet [lers. /leiicTBuTebHO, OH MOXKET CHaYa~
Jla B KaXKJIyl0 CTPOKY IIOCTaBUTD 110 KpecTuky — 310 128 xo/108, Bacs 3a 128 xX0/10B ocTaBuT
o HOJIMKY He Oojiee yeM B 128 m3 sTtux cTpok. [lasbmme [lera BeiOupaer 128 cTpok, KOTO-
pble TI0Ka He COJIepyKaT HOJIMKOB M CTABUT B HHUX 110 BTOPpOMY KpecTuky — 64 xoja, Bacs
«ucropTuT» He 60see 64 crpok. U Tak najee jo nosydenud [lereir 1ByX ¢TPOK ¢ 8 KpecTH-
kamu. Bacss «ucriopruts u3 HuX He OoJible ojHoi, n Ilerss cMoxkeT mocTtaBuTh 2 KpecTuka
B JIPYTYIO.

Tenepb j1oKazKeM, 9TO IIPU MEHBIIIEM YHCJIe CTPOK Bacs MoxkeT rapanTupoBaTh cebe 1mode-
ay. Ilycts Bacsa craBuT HOTMK B TY 2Ke CTPOKY, 4To 1 [leTs, eciim TOT mocTaBUII JIBa KPECTUKA
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B OJIHYy CTpOKY. B mHOM ciiyuae Bacs craBUT HOJIMK B OJIHY U3 CTPOK C HAUOOJIBIIIMM HHC-
JIOM KPECTHUKOB CPEJIM TeX, B KOTOPBIX €IIé HeT HOJIMKOB. Kcim Hu ojHO M3 3THUX jJAeficTBUit
HEBO3MOXKHO, Bacst MOKeT cTaBUTh HOJIMK Ha JiI000e CBOOOIHOE MECTO.

[Tycts mobemmt Iletss. 3abymeM mpo Bce XOJIbI, HA KOTOPBIX BCE CHMBOJIBI OBLIN MTOCTaB-
JIEHBI B OJIHY CTPOKY, M COOTBETCTBYIOIINE UM CTPOKH — B TaKHX CTPOKAX €CTh XOTs ObI
110 OJTHOMY HOJIMKY, 3HAYUT, HU B O/HON u3 HuX lleTd me cmoker moctaBuTh 10 KpecTUKOB.
Torma 3a xox 10 mobeabt y Iletn 6bL1a cTpoka xoTs ObI ¢ 8 Kpectukamu 1 6e3 0. Ecim Bacs
He mocTtaBua Tyaa 0, ObLIa ermé XoTa ObI OHA CTPOKa XOTd ObI ¢ 8 KpecTtukamu. OHE MOIIN
MOJIYIUTHCA TOJBKO €CJIM CTPOK € 7 KPeCTHKaMU ObLIO He MEHbINE 4: ec/ii B JIByX CTPOKaxX
x0TI ObI ¢ 7 KpectukaMmu He cToAT (), To ObLIO eI1é XOTs ObI Be CTPOKHU, B KOTOPBIX HE MEHbIIIEe
7 KPEeCTHUKOB, I B KOTOpbIe Bacd mocTtaBujl HOJIMKH.

AHaJIOrIYHBIM 00pa30M JIOKA3bIBAEM, UTO CTPOK C 6 KPECTUKAME JIOJZKHO OBLIO OBIThH
xord Ob1 8, ¢ 5 — 16, ... ¢ 1 — 256.

Kpumepuu.

Al: 10 6ayutoB — npuBesena crparerus st [leru s 256 ¢cTpoK U JOKa3aHO, YTO OHA,
IIPUBEJIET K YCIIEXY;

A2: 7 bastoB — crparernst Ha 512 wim 1024, moOTOMY 9TO HE YITEHO, 9TO B KOHIIE B OJIHY
CTPOKY MOXKHO ITOCTaBUTH JIBA KPECTHUKA;

B1: 10 6am1oB — omeHka (J1o0Ka3aTesbeTBO, YTo Bacs mobenut, ecyin ctopora Menbiie 256).
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