SuMHU TYp Omumnuaga KO MI'V umenun M.B.JIlomonocosa 18 nmexabps 2015

Ozpanunenue 60 ecex 3adayar no namamu: 64 M6
Oepanuuenue 6o ecex 3adavax no spemenu: 1 cex.

A. Alexandra and Exam

Asexcanpa Hagaa TOTOBUTHCA K 9K3aMeny. Ha moarorosky oma BbIAe/ I TeabiX 2 Hegesn. CHadaaa
ypoBenb ee 3nanuii 61 X. Ilocse neje/n noAroToBKM ypoBeHb €€ 3HAHUNM U3MEHWJICH Ha BeJIMYuHy Y.
[IpaBra ona Tak ycrajia BO BpeMmsd IMOJATOTOBKH, YTO HE MOMHHUT, IOBBICHJICA WA TOHU3UJCA €€ YPOBEHD
3HaHWi (Takoe ToXKe GbIBaeT). A mocsie BTOPOil HelesJn MOATOTOBKH YPOBEHb U3MEHUJICS Ha BEJTUIHHY Z.
Ajekcanjpa CYHTAET, YTO OHA YCIEIIHO IIOJITOTOBHJIACH K 9K3AMEHY, €CJIH OKOHYATEIbHBIH YPOBEHL ee
MOArOTOBKHU JiesuTcs Ha 10 (7axke ecim ypoBeHb 3HAHWI CTal OTPUIATEIbHBIN). B KoHIe AJekcanipa
pelmia HOCYuTaTh BCE BO3MOXKHBIC KOMOWMHAIMH TOBBIMICHUN M IOHUKEHWI YPOBHS 3HAHUI, KOTOPBIE
JnaBajiu Obl YCIIEITHY IO MOJATOTOBKY W CJOXKU/IA UX. UeMy paBHA 3Ta CyMMa?!

Bsoga.
Tpu nenvix wucnaa X, Y u Z or 1 go 10000.

BriBon.

OniHO 1esIoe 9UCI0 — CYyMMY YPOBHE( 3HAHWI ¢ YCHENHO TOArOTOBKOI (€c/M TaKUX YCHEITHBIX TOIr0-
TOBOK He ObL10, BeIBeCTH ().

ITpumep.
Beog, BrBoOL,
11 12 13 10
12 13 35 50
10 20 30 40
124 0
KommenTapmii.

B nepsom npumepe odun sapuanm ycnewrot nod2omosku:
(11+12-13) = 10.
Bo emopom npumepe dsa sapuanma ycnewnoti nodeomosru.
(12+13+35)+(12+13-35) = 50.
B mpemwvem npumepe wemuipe yYycneuwHvtr sapuarma nod2omosku:
(10+20+30)+ (10+20-30)+(10-20+30) +(10-20-30) = 40.
B HOCJleaHGM npumepe Hem YCnewrHsvlr sapuaHimnos no@eomos%u.

B. Ball and Snowy Cube

Korma komania mo cnopTuBHOMY IporpaMmmupoBanunio «CHexKHbIH KyO» cobupaercsa BMecTe, TO 0bJa-
J1aeT HEeKOTOPOil «CHeXKHOit» cepoit 3HaHuil. I3BecTHO, 4TO «CcHEXKHasA» cdepa 3HAHUNE — ITO TpexMepHasd
chepa, KoTOpast 00sI3aTEIHLHO TOIXKHA TOMEITAThLCS B «CHEKHBIH» Ky0. A «CHEXKHBII» KyO — 9TO Tpexmep-
HbIi Ky0, y KOTOPOro Bce pebpa HapaJllebHbl OCSIM, Y KOTOPOTO OJHA U3 BepIinH HaxoauTcs B Touke (0,
0, 0). Bam HeoGXxoauMO Onpe/ie/IuTh, MOXKeT Jin JaHHast cdepa ObITh «CHEXKHOI» cdepoil 3HaHHHE KaKOro-
HUOYIb «CHEKHOTO» Kyba. A ecJm MOYKeT, TO BBIBECTH MUHUMAJIBHYIO BO3MOXKHYIO JJIWHY pedpa TaKoro
Kyba.
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Bsoga.
Tpu measix uucia or —10° mo 10° — xoopanuarsl meHTpa cdeprl I OIHO Iesoe yucsao or 1 go 109 —
paguyc cdepbl.

BriBosa.
OJHO 1e10€ YHCJIO — CTOPOHY «CHEXKHOTI'0» Ky0a, ecu OH cyliecTByeT, nin 0 mHade.

IIpumep.
Brog, BrBog,
86 4 2 10
-1 2 -34 0

C. Calculation of Erulan Numbers

Epynan HemaBHO 0OHAPYKUJI P 3aMedaTe/IbHBIX YUCE, KOTOpPbIe Cpa3y Ke Ha3BaJl B CBOIO YeCTb.
Yucio Epynana nopsiaka k — 910 k-3HadHOE YHCI0, KOTOpOE JIEJIUTCS Ha Bce cBod mupsl. Ilomorure
Epynany moctpouts n uncen Epynana nopsaka k.

Bsoa.
JBa mesbix gncsaa k or 1 g0 100 u n or 1 xo 1000.

BriBos.
N HeJbIX MOJOXKHUTEIbHBIX druces Epynana mopsiaka k (Kazgoe Ha HOBOI crpoke). Ecam takux ducesn
Menee n, BbiBecTu (. Ec/im 0TBeTOB HECKOJIBKO, pa3peniaeTcs BhIBECTH JIFOOOI.

ITpumep.
Brog, BriBog,
23 11
12
15
2 15 0

D. Do Rain Dance

MeXMaTHHI/IH AﬂI/I CO3Ja.J1 CBOIO MEXMATAHCKYK) KOMIIBIOTEPHYIO CE€Th. CeTb COCTOUT U3 N KOMIIBIOTE-
poB, npounyMepoBaHHbIXx oT 1 o N. Tenepb emy HyKHO HaJIaJUTh CBA3b ¢ ceTbio BMK-muukos, B KoTo-
poit M KOMIIBIOTEPOB, TPpOHYMepoBaHHBIX OT 1 10 M. OaHaKo 9TH 2 CeTH YCTPOEHBI COBCEM IO-Pa3HOMY,
MO3TOMY COEJIMHUTDH 2 KOMUIbIOTEpa W3 pa3HbIX ceTell He TaK MPOCTO: CAOYKHOCTD COCTMHEHUS MeXMaTsH-
CKOTO KOMIIbIoTepa HoMep A ¢ BMK-mHBbIM KomibioTepoMm Homep B pasna (A + B?) «yaapam B 6yGen»
(3HAMEHHUTBIE «TaHIbl ¢ 6YOHOM> ). JIjTsl KazK0ro MEXMaTsSHCKOIO KOMITbIoTepa 00Iast CJI0XKHOCTh ero Ha-
CTPOMKHK paBHA CYMME CJIOXKHOCTeil HACTPOIKHU COeIMHEHU CO BCeMHU BMK-IITHBIMU KOMIIbIOTepaMu. dTo0bI
HOJIHOCTBIO HACTPOUTH ceTh, AN HEOOXOINMO COeTMHUTD KaKIbIii MEXMATIHCKUN KOMIIBIOTED € KaXKIbIM
BMK-TITHBIM. [loMOTHTE BHIUHCIATD KOJUIECTBO «YVIAPOB B OYOEH», KOTOpoe HeoOX0IuMO OYIeT COBEPIIUTH

Ajm.

Bsoa.
JBa neasix gucaa N or 1 10 2% 10° u M or 1 10 2 * 10* — KoaM9ecTBO KOMIIBIOTEPOB B MEXMATAHCKOI
M BMK-IITHOH CeTH COOTBETCTBEHHO.
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BriBon.
OJIHO TeJ10€ YHCJI0 — KOJIMYECTBO «YJIApOB B OyOeH».

ITpumep.
Beog, BrBoOg,
23 37
KomMmenTapmii.

Tmobo, coedernums Nepevli METMAMANCKUT KOMNDIOMED ¢ MpPems eMKk-urvlmu 1eobzodumo (1 + 12) +
(14 2%) + (1 + 3%) = 17 «ydapos 6 byben», a 4mobv, coedunumy 6Mopoti METMAMANCKUL ¢ MPeMs 6MK-
wirotmy neobzodumo (24 12) + (2 + 22) + (2 + 32) = 20 «ydapos 6 6ybens.

E. ECM and Cognitive Dissonance

Yro0bI caarh npakTukyM Ha DBM, HeoOXomuMO pemnTh HECKOIbKO 3apaHee MOATOTOBJIEHHBIX 3a1a4.
Kak 0ObL10 3aMedeno, eciu cHadvasa 3aJ[a4d MPOHYMEPOBATH IEJAbIMU ducjiaMu OT 1 jio N 10 ypOBHIO
CJIOKHOCTH, & IOTOM IIepeMeliaTh, TO Y CTY/IeHTOB BO3HUKaeT «KOTHUTHBHBINA JIMCCOHAHC» OT IMOPSIKA
3aja4. lIpudem, BeTmunHA «KOTHUTUBHOTO JINCCOHAHCA» PaBHA KOJWYECTBY Hap 3aJad IMOJ HOMEPOM ¢ U j
TaKuX, 4To ¢ < j U i-f 3a/1a4a BbljlaeTcd 1nocje j-ii. Tumyp TOYHO, 3HAET, YTO YCIEIIHO PEluT BCe 3a/1a4u,
TOJIBKO €CJIH YPOBEHb «KOIHUTUBHOI'O JUCCOHAHCAY OT MOPSIKA 3aj7a4 paBeH B TouHoctu k. [Tomorure emy
HaWTHU TaKOW MOPAJIOK BBIJIAYN 33/1a49, IPH KOTOPOM THMYp YCHEITHO PENTuT BCE 3aa4H.

Bsoga.
JBa nespix wmeaa n (or 1 go 10°) m k (or 0 no 10'®) pasmep maccuBa u ypoBeHb «KOTHATHBHOTO
JTCCOHAHCAY.

BriBosa.
[IepecTanoBKy U3 n HEJABIX YUCET OT 1 0 n, ecJiM OHA CYIIECTBYET, B KOTOPOHl YPOBEHb «KOTHUTHBHOT'O
nuccoHaHcay papeH k, u 0 nHade. Ecan oTBeTOB HECKOIBKO, pa3peIaeTcs BEIBECTH JI00OII.

IIpumep.
Brog, BrBog,
4 3 2341
45 4 2 31
4 100 0

F. Fibonacci and Prime Number

Henasno Anu Hagasr roTOBUTD 33124y Ha KoHpepeHnio «.JloMonocoB-2016». OuH n3 MyHKTOB 33,1291
BBITVISIIAT CJIEIYIOIIMM O00Pa30oM:

Zaro wucao N. [lposepumov mootcno au npedecmasums e20 6 6ude Cymmol, npocmozo u wucaa Pubornaunuu
UAU HENDISA.

ITomorure Anm ObICTpee CHpaBUTHCA C ATOH 3amadeil, BeJh Jabllle eMy HYKHO eIle PeIruTh u DoJee
CJI0XKHYIO 3aaa9y!

Bsoga.
Onno nenoe ancao N or 1 go 1012,
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BriBon.

BeiBecTu s1Ba 1ebIx unciaa (mepBoe — mpocrtoe, Bropoe — unciao Pubonadun). Eciu pasnoxenus He
CYIIECTBYET, BBIBECTH JBa HYyJsd. ECJIH OTBETOB HECKOJBLKO, TO BBIBECTH TOT, Ije ducao PuboHavdn HaU-
DoJIbIIIEE.

IIpumep.
Brog, BriBoOg,
24 321
17 00
KomMenTapmii.

Yucaa DPubonauyuy onpedessromes caedyrouwjum obpazom: Fy = Fy =1, F,oy = F, + F,_1 das ecex
n>1.

G. Game of Castles

Tumyp me J100UT UTPaTh B KOMIbIOTEPHBIE UTPHI, IOTOMY YTO OH JIIOOUT WX MpUAyMbiBarTh. Hemxasho,
OH HavaJ pa3pabaThiBaTh MOIIATOBYIO cTpaTeruio. BoT ee mpasmia:

B nexomopom eocydapcmee ecmv N kpenocmeri, xomopwie nocmoarto sorwrom dpye ¢ dpyzom. Kaorcdas
KDENOCTD UMEEM HECKOALKO CINEH, KOTNOPHE €€ OKPYHCAIOM, — MO YPOGEHD 3AULUMbL KDENOCTU (€CAl CMEH
He 0CMAemcs, Mo Kpenocmsv cuumaemcsa paspyuennot). Kaocdwd xod scumenu nexomopot kpenocmu A
nanadarom wa dpyeyo kpenocms B. Ilpu smom na caedyrowut xod scumenru Imux kKpenocmets Cuumaromcs
YCMABWUMU, @& HCUMEAU BCET OCMAALHULL Kpenocmel 600pumu (USHAUAADHO HCUMEAU BCET Kpenocmed
6odpuie). Bo epems nanadenus A na By kpenocmu B pywamces neckoavko cmen:

e 2 cmenwt, ecau oslcumenu kpenocmu A — 6odpuie, a xpenocmu B — yemaswiue;
o | cmena, ecau socumeny xpenocmeli A u B odnospemerto 6odpuvie uau ycmasuiue;

e () cmen, ecau olcumensu A — yemaswue, a scumesu B — 6odpuie uau ecau kpenocmsv A bviaa paspy-
werna do amoz0 Toda.

TI/IMyp y2Ke€ HalluCaJl aBTOMAaTHY€CKYIO CTPATEruio, KOTopad CaMa cAejiajl HECKOJIBKO XO/J10B. BI)IBG,ILI/ITG
KOJIHUYECTBO CTeH KPEeIOCTH IIOCJIe JaHHbIX XO,ZLOB!

Bsoa.
Onno nenoe aucao N ot 2 xo 10000 — xoaudecTBO Kpenocteit. Ha cienyroteit ctpoke N IeIbIX YUCET
ai, as, ..., ay (kaxmoe or 1 g0 100000) — Kosm9ecTBO CTEH y cooTBeTCTBYIOMEil Kpenocru. Jlasee mesoe

aucsio M or 1 1o 100000 — kosmuaectBo arak. Ha caemytomux M crpokax M map gaucen Ay n By (kaxmgoe
or 1 1o N, upuuem Ay # By) — araka Ay kpenoctu Ha By.

BriBon.
N 1eJbIX HeOTPHIATEIbHBIX YHCeJ depe3 Hpobesl — KOJHUYECTBO CTEH y COOTBETCTBYIOINIEH KPEeIocTh
[IOCJIe OIIMCAHHBIX BBIIIE aTaK.
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Beog, BrBOL,
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KommenTapmii.
(1, 5, 2, 3) = 1(60dpuie) npomus 2(60dpwvie) =
(1, 4, 2, 3) = 3(6odpwie) npomus 2(ycmaswue) =

(1, 2, 2, 3) = 4(60dpwe) npomus 3(ycmaswue) =

(1, 2, 0, 3) = 3(ycmaswue) npomus 4(ycmaswue) =
(1, 2, 0, 2) = 1(60dpvie) npomus 4(ycmaswue) =

(1, 2, 0, 0) = 1({ycmaswue) npomue 4(paspyuwennve) =
(1,2, 0, 0)



