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Bcepoccutickas onuMnuaga MKOJIbHUKOB 0 HHQOPMAaTHUKE
Bomnoroackas obmacts, 2021-2022 yaeOHbIi 101
[T (MyHUIIUTIANIBHBIN) 3Tan
7 - 8 xnaccol
MeToauueckne peKoOMeHAalMU M0 pa3dopy 3aaa4

3apaua 1. Mypageii u kyouk (100 0a.1/10B)
Bompoc 1. Oter paBeH 4, HalTH €ro He IPEICTABISAET CI0KHOCTH.

Bomnpoc 2. CymectByet 12 Takux KIETOK — 3TO KakK pa3 T€ KJIETKH,
yepes KOTOphIe TpoXoauT Mypasei.

Bomnpoc 3. IloaxoauT nr060€ moiokeHne Kyouka, Kpome mnociaeaHen
CTpPOKHM M mocieanero cronbdma. Komangamu B nukie MypaBeil cIBUHET
KyOMK B BEPXHIOIO CTPOKY, B KAKOM ObI CTOJIOIE OH HM Haxonuics. [lanee
KOMaH/1aMH1 IOCJIe IIUKJIAa CABUHET €ro B Hayano cTpoku. OTBeT paBeH 49.

Bonpoc 4. 3ameTuM, 4TO Ha4yaB JABUTATHCS U3 KAKOM-TO KIIETKH,
Mypageli HUKOTJa HE OMYCTUTCSA HIDKEe €€ (pa3Be 4TO KpOMe BepxHew
CTPOYKH, HO OHa HaM He nomeniaer). [loaTomy MOKHO cpa3zy OTOPOCUTH U3
PacCMOTpPEHHUsI BCE KIIETKHU BbIIIE KyOHKa, a TAKKE B CTPOKE C KYOHUKOM.

Takke MOXHO 3aMETUTh, YTO MOCIE KAXKJIOTO BBITIOJHEHUS IUKJIA
MypaBeli oOka3bIBaeTCsd Ha OAHY KIETKy JIEBEE€ M Ha OJHY BBIIIE
npeabiayero nojoxenus. [Ipu 3Ttom oH npoxoauT eué yepe3 4 KIETKU
BbllIe U mpasee. [Io cytu, Mypasel ABUXKETCS 10 JIMHUU, NTapaJljIeIbHON
no0OYHOM JuaroHaiu, M MpH 3TOM 3aXBaThIBaeT eUI€ JBE COCEAHMX TaKUX
auHUM BbilIe. [103TOMy moaXOsIIME KIETKH HE MOTYT OBITh BBIIIE JIMHUM,
napajieIbHOM MOOOYHOM TUaroHaId U MPOXO/ISIIEH yepe3 KyOuK.

DTUMHU PACCYKICHUSIMHU MBI OTOPOCHIIM OOJIBIIIOE YHCIO 3aBEIOMO
HEIOIXOIAIINX KIETOK — Ha PHUCYHKE OHH OO0O3HAYCHBI MPOUYEPKAMH).
OcraBiivecss KJICTKH y)K€ HECJI0XKHO IMPOBEPUTH BPYUYHYIO (YacTh U3 HUX
To)ke ObICTpo oTOpaceiBaercs). [loaxomsamue KIETKH Ha PHUCYHKE
0003Ha4YEeHbI 3BE3JOUYKAMH.
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Bcero mosyunsnoce 7 KIETOK, CTapTOBaB M3 KOTOpbIX, MypaBeu
JIOCTABUT KyOUK B KJIeTKy AS8.

Takke MOXXHO OBUIO HaWTH OTBET Ha JAHHBIM BOMpPOC, HAMKCaB
MIpOrpaMMy, MOJEIUPYIOIIYIO ABMKEHHE MypaBbsi.

Bce orBeTnI K 3amaue: 4 12 49 7

3anaua 2. Kpacora creneneii (100 6a,1/10B)

Bomnpoc 1. [Tocneauss mudpa moBTopseTcs ¢ nepuojaom 4. 3Ha4uT, y
JOOBIX ABYX cTeneHen 7 u 7Y mocneanue nudpsl paBHbI, €CJIM MOKa3aTEIH
X ¥ Y HIMEIOT OJIMHAKOBBIC OCTATKU OT Jenenus Ha 4. [Tockonbky 190 mod 4
= 2, To nocneauss mudpa y 7% rakas ke, kak y 72 — sto nudpa 9.

Taxoke MOKHO OBLIO cocuuTaTh OTBET Ha Python (wmm Java ¢ tumom
Biglnteger).

Bonpoc 2. 3aMeruM, dYTO NpPH IEPEMHONKEHMH JABYX UHCEI
nociaenHye ase HU(PHI pe3ylbTara ONPENENISIOTCS TOJBKO IMOCIEIHUMU
AByMs IU(PPaMU MHOMKHUTEINEH, a OCTaIbHbIE HU(PPEI MHOKHUTEIEH MOKHO
crepeth. Ilostomy y umcna 70707077°°%7 nocnennue nse mudpsr OymayT
TaKUMH ke, Kak 'y unciaa 07797°7%  opo sxe 77070707,

N3 Tabnauyku B yCIOBUU 33Ja4ll BUIHO, YTO TOCIETHUE JBE HUPPHI
y creneHell ceMEpku noBtopsaroTcsa ¢ nepuoaom 4. Ilockoneky 7070707
mod 4 = 3, To nmocnexuue ase mudpsr y 77079797 takue xe, kak y 7° — oTBeT
paBeH 43.

Y4acTHUKH, 3HAIONIME BCTPOEHHBIE MaTreMaTudeckue QGyHKIUU
s3bika Python, MorJiu jJ1erko cocunuTaTh OTBET TaK:

pow(7070707, 7070707, 100)

Bompoc 3. IIpeo6pa3yem BeipakeHue:
7123456789 + X=X * (7123456789-x + l)

[TonsiTHO, UTO NEBBIN MHOXUTENb Ha 11 He nenutcs. YToOb! mpaBbIit
MHOKHUTENb JeTUIca Ha 11, Hy)KHO, YTOOBI BBINOJHSIOCK: 7+234°6789X mod
11 = 10. ITocMoTpuM, Kak 4YepeayroTCsl OCTaTKU OT neneHus Ha 11 s
CTEIIEHEN CEMEPKHU:

7% 71 72 73 74 75 76 77 78 79 710 711

7 mod11 | 7 5 2 3 10 |4 6 9 8 1 7

Haumnas ¢ 7, ocraTkm HaYanM MOBTOPATHECS — TO €CTh, MEPHOL
pasen 10. Ham myxen ocratok 10 — ero maror crenenu 7°, 7%, 7%° u tak
nanee. HauMeHbllee X, MPU KOTOPOM TIOJYyYAETCs MOKA3aTeNlb CTENEHH C
nAT€pKoil Ha KoHIEe — 3TO 4. OTBET paBeH 4.

Crpanwuma 2 u3 6




WNudopmaruka, 7 - 8 kiaccsl, 2021-2022

Ha s3pike Python oTBeT MOKHO OBUIO TOJYYHTH TaK: BBIYHCIISCM
BeIpaxkeHue pow(7, 123456789, 11) + pow(7, X, 1)) mma x=1,2,3,4 ... u
CMOTPHUM, MPH KAKOM X pe3ysbTaT OyaeT nenuThes Ha 11 — 310 ciaydurces
npu X=4,

Bonpoc 4. Haiitu OTBET Ha JaHHBI BONPOC, MOJB3YSCh TOJIBKO
OyMaroil u py4ykoi, HaBepHOe, HE OueHb mpocTo. [Iporie Bcero Hamucarhb
HEOOJIBIIYIO TIPOrpaMMmy, KoTopas moaoep€r HyxHoe X. [Ipumep Takoi
nporpammsl Ha Python:

X range (1, 1000) :
(pow (7, x, 100) + pow(x, 7, 100)) % 100 21:
(x)

Ha si3pikax 6e3 cronb ymoOHOU (yHKIMH, Kak PpOW B Python, un 6e3
BCTPOCHHOW MOJIEPKKHU JIMHHOW aprU(PMETUKH 3TO TOKE MOYKHO CJIEaTh,
XOTS ¥ 4yTh clioxkHee. [Ipumep pemenwust Ha Pascal:

var
%X, i, p7x, px7: longint;
begin
for x := to do begin
p7/x := 1;
for i := to x do
p7x = p7x * mod ;
px7 = 1;
for i := to do
px7 := px7 * x mod ;
if (px7 + p7x) mod = then begin
writeln(x);
break;
end;
end;
end.

Y4acTHUKH, KOTOpPBIE MPOTrPaMMUPOBATh HE YMEIOT COBCEM, MOTJIU
OBl PEHIMTD ITY 3a/1a4y C UCIOJIb30BAHUEM AJIEKTPOHHBIX Tabyuil. Bapuant
pemenust B Excel moxer Beirnisiners Tak. B cronden A 3anmuceiBacM dmcia
1 u 2, BbIACNIsIEM UX U MPOTATUBAEM MBIIIKON BHU3 — YTOOBI MOJYYUIHCH
nocienoBaTenbHbie yncia 10 100 (MoxHO Gosibie).

B BepxHiowo sueiiky cronbia B 3amuceiBaem 4ucio 7, B sUEHKY
Hwke numeM ¢dopmyny “=OCTAT(B1*7;100)”, npotsruBaeM 3Ty
dbopmyny B3 Ha 100 stueek. B ctonbiie momkHbI omydnThes uncina 7, 49,
43 1 TaK majee — OCTATKU OT JieJieHus uucen 7+, 72, 7° ... ua 100.

B BepxHwoio sueiiky crombna C  3amuceiBaeM  popmyiy
“=OCTAT(CTEIIEHbB(A1;7);100)” u npotsiruBaem e€ BHU3 Ha 100 srueex.
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B cronbue momxHbI momyuuThbes yuciaa 1, 28, 87 m Tak paiee — 3TO
octatku ot nenernns 17, 27, 37 ... 1a 100.

Cymmupyem uucna B croibuax B u C — ang 31oro B BEpxHIOIO
sauediky cronbma D 3ammceiBaem  dopmyny “=CYMM(B1l:Cl1)” wu
npotsruBaeM e€ BHU3 Ha 100 ssueek. Hagamo TaGmuIibl BRITJISIIAT TaK:

A E C D
1 1 7 1 8
2 2 49 28 77
3 3 43 87 130
4 4 1 84 85
3 3 7 25 32
& 6 43 30 83
7 7 43 43 86
g 8 1 32 33
9 9 7 69 76

Ocranock TOIBKO HAUTH B cTOJIOIE D umciio, KoTopoe oKkaHUYHMBaeTCs
Ha 21, mpu 3TOM 3HadyeHue B ctojOie A Oyaer orBeroM. OTBer Oyner
paBeH 98.

OTtBeThl Ha Bce Bompockl 3a1auun: 9 43 4 98

3apava 3. KiionupoBanue mamus (100 6as10B)

[Tocne mepBOro KJIOHMPOBAHWS MBI UMEEM JIBE TOTOBBIC MAIIMHBI,
mocje BTOporo — 4, mocjie TpeThero — 8, u Tak ganee. Takum oOpasom,
HY’)KHO HAalTH MUHUMAJbHOE HaTypalibHOE X, Ipu KoTopoMm 2* > N, a 310
oynet nmorapudm ot N 1Mo ocHOBaHMIO 2 C OKpyrieHueM BBepx. [Ipumep
petenust Ha Python B n1Be cTpouku koja:

import math
print (math.ceil (math.log (int (input()), 2)))

AJNbTEpHATHBHOE peIIeHue — TMojo0paTh B IMKIE IOKa3aTellb
CTEIICHHU:

n = int (input())

ans =

count =

while count < n:
count *=
ans +=

print (ans)
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3apava 4. Yétnnie cymmbl (100 6a1510B)

[lepByto mon3agadyy MOXHO PEIIUTh «B JIOO» C TMOMOUIBIO
BJIO’KEHHBIX LIMKJIOB.

Bo BTOpoii moa3zagaye MOXKHO 3apaHEE COCUHUTATh KOJUYECTBO
YETHBIX W HEYETHBIX 4YMcen Ha uHTepBaie. [lanee B mukie nepedupaem
MEPBBIA SJIEMEHT TMapbl M T00aBIsIEM K OTBETY MOAXOISIIEE KOJIUYECTBO
BTOPBIX DJIEMEHTOB (YETHBIX, €CITU TIEPBBINA AJIEMEHT YETHBIN, 1 HA000POT).

Jlnss  pemieHus TpeTheW IMOA3aJayd  BHA4dalle 3aMETUM, 4YTO
KOJIMYECTBO YETHBIX urces oT 1 1o X paBHo X div 2, a Heu€THBIX — (X+1)
div 2. Torma koaruecTBO YETHBIX YKCEN B HHTepBalie oT A 10 B paBHO:

even=Bdiv2-(A-1)div2
KonuyecTBo Heu€THBIX umcen B uHTepBajie ot A 0 B paBHo:
odd = (B+1) div2 - Adiv?2
[Tapa ¢ uy€THON CyMMOW MOXET COCTOSITh JUOO M3 JBYX UYETHBIX

qucell, 00 IBYX HEYETHBIX. KosmduecTBO map M3 YETHBIX YHUCEN PaBHO
even*(even-1)/2, u3z veuétapix — 0dd*(odd-1)/2. Utoro orBeT paBeH:

(even * (even - 1) + odd * (odd - 1)) div 2
[Tpumep pemieHus Ha si3bike Python:

a int (input ())
b int (input ())
even b // 2 - (a-1)// 2

odd b+ 1) // 2 -a// 2
((even * (even - 1) + odd * (odd - 1)) // 2)

3anauya 5. ®akropuai u crenens (100 6as10B)

[TepByro moja3agayy MOKHO PEHIUTh «B JIOO»: IUKIAMHU COCUUTATH
(dbakTopUall U CTETIEHb, TPOBEPUTH ACITUMOCTD.

Bo BTOpOIl noa3agaye MOXKHO HMCIIOJIB30BaTh TY K€ HACK, YTO U B
TpeThe (CMOTpUTE jdajee), HO peanu3oBath €€ MeHee A(PPEKTHUBHO —
HaIpUMeEp, UCKATh MTPOCTHIE MHOKUTENH ITUKJIOM HE 0 KOPHS W3 YHUCIIa, a
JI0 CaMOI'0 YUCJa, CYUTATh UX KOJMYECTBO B (hakTopuane nukioM a0 N.

VYdacTHukH, nunryimye Ha [IuTOHe, MOTJIM TakKe PElIMTh BTOPYHO
1oJ3a7a4y C HKCIOJIb30BaHUeM (yHKuuu Pow u ¢ynkuuu factorial wus
monayiss Mmath, koropeie pabGotaroT moctaToyHo ObicTpo. Ilpm 3TOM
TIONBITKA BBIYMCIUTE (DakTopuan BpydHyr B IHKie (0e3 Kakux-iubo
ONTUMHM3AIINI) TOJIKHA JaBaTh MIPE/Ie]l BpEMEHHU.

[TonHoe peleHue 3adauu BBITISIUT Tak. Pa3oObéM umciio a Ha
MIPOCThIE MHOKHUTENH, UCTIONB3YsI ITUKII 1O KOPHS KBAJIPaTHOTO U3 a.
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ITycTh P — OYepeaHON MPOCTONM MHOKHUTEIb, X — CKOJBKO pa3 OH
BcTpeuaeTcs B umcle a. Torjaa B umcie a° 3TOT MHOKHMTENb BCTpedaeTcs
X-b pas.

Haiiném Temepb, CKOJBKO pa3 OH BCTpedaeTcs B (akTopuale.
KomuuectBo uncen ot 1 1o N, kotopsie aenstcs Ha P, pasao N div p. Ho B
HEKOTOPBIX YHCIIaX MHOKHTEIb BCTpEYAlCs ABAXKIbI — TaKHE YHCIIA
mensarca Ha P2, a ux komudectBo paHo N div p?. Amanoruunsie
paccyxaenus s P°, u Tak panee. Takum o6pasom, B uucie N! mpocroii
MHOKHTEITH ) BCTPEUYAETCs CIASIYIOIIee YHUCIIO pas:

N div p + N div p? + N div p® + ...
Psin oOpeiBaeTcs, Korjia ouepeIHON ujieH OyIeT paBeH HYJIIO.

Ocranocek npoBeputhb: eciu B N! kakoil-To MpoCTOM MHOXUTENb P
COJIEPKUTCS MEHbIIee YHCIIO pa3, yeM B a°, To oTeeT Oyzer “No”. Eciu xe
KKl MHOXWTENb B (pakTopuane COAEPKUTCS HE MEHbIIE pa3, YEM B
CTEIICHU, TO OTBET — ““Yes”.
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