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«Tpn cbiHay

OcHoBHas nges

Y1066 MUHUMUN3UPOBATL CYMMY KBagpaToB, Heobxogmmo
cTapatbcs BblOUpaTh wucna a,b n ¢ banskumu k n/3.
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«Tpn cbiHay

OcHoBHas ngesi. [JokasaTtenbcTeo

HokaxeMm cHavana cnegytowmii hakr:

@ [lycTb pasnuyHble NOAOXKUTENbHbIE Leble ¢ < b TakoBbl, HTO
a+b=m.

@ Torpa ecnn cymma a® + b% muHuManbHa, 10 b —a < 2.
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«Tpn cbiHay

OcHoBHas ngesi. [JokasaTtenbcTeo

PaccmoTpum npouecc «cbnmxennsay a n b:

Myctb b —a > 2.

Torpaa+1#b—1n
(a+1)2+(b-12=a’>+2a+1+b%>-20+1=

a? +0?>+2(a—b)+2<a®+b?>—4+2 < a?+b> = B3sB BMeCTO
awnbuncnaa+1unb—1, Mbl NoNy4ynM ABa pasanyYHbIX YUCha C
TaKOI e CYMMOIA, HO MeHbLUER CYMMOIA KBagpaToB = a n b
HY>KHO cABuraTh JO Tex nop, noka a + 1 # b — 1 n 3ToT npouecc
OCTaHOBUTCS, Kak ToNbKo b — a cTaHer < 2.
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«Tpn cbiHay

OcHoBHas ngesi. [JokasaTtenbcTeo

@ Paccmotpum Tenepb Tpu 4ucna a, b u ¢, kotopble Tpebyercs
HaliTn B 3agave.

o [lpumeHuB npegbigyliee yTeepxaeHne ans a u b npn
(PUKCUPOBAHHOM ¢, a Takxe ANs b u ¢ npu UKCUPOBAHHOM a,
MOJy4MM 4TO BCE Ymcna He bonee yem Ha 2 OTCTOST OT
3HayeHus n/3:

b—a<2

=c—a<4=a,bcen/3—-2n/3+2]
c—b<2

5/36 Bcepoccuiickas onMMnuaga WKONLHUKOB No MHbOPMaTUKe



«Tpn cbiHay
Pelenne c nepebopom

MNepebepemM BCe TPOWKM LiesIbIX NOMOKNTENBHBIX HYUCEN, TAE KaXKL0e
4ucno, He bonee yem Ha 2 otamyaercs ot n/3, n BbIbepem cpean
HUX TPOMKY C MUHUMaNbHOU CYMMOW KBaApaTOB.
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«Tpn cbiHay

Bbibop ogHoll 3 Tpéx koMbuHauwuii

YT1obbl cymma KBagpaToB bblla MUHUMAIbHA, HYXXHO, Y4TObLI Yncna
OTANYAINCL KaK MOXXHO MEHbLLE.

O Ecwm (n—3) |3, Tooteer — (a,a+ 1,a+2), rge

a=(n—3)/3.
© Ecwm (n—5) | 3, To otBeT — (a,a + 2,a + 3), rae
a=(n-—>5)/3.

© Whaue otBer — (a,a+ 1,a+3), rae a = (n —4)/3.

OavH n3 BapuaHTOB TOYHO NOAONAET.
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Bonpocel no 3agaqe? )
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«['vnepwawkn>»

©® OrtcopTupyem Maccus x No BO3pacTaHuIo.
© Cospgaaum accoumaTuBHbIA Maccus count, rae count[i] —
KOJINYECTBO MOBTOPOB YMUCa 1.

© Cospagnm aBa ynopsifodeHHbIX Maccuea all u rep, rae:

©® all — Bce BxofHble Yncaa be3 NoBTOpPOB;
@ rep — BXOAHble 4YNCNA, KOTOPbIE NOBTOPSINCH (Ho B Maccuee
rep Kaxkpoe byfeT B OGHOM 3K3eMmisipe).
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«['vnepwawkn>»

Mepebupaem yncna B accoumaTMBHOM Maccuee count — 3To byger
HaUMEHbLLEE YNCO B CYETE.
Ob6o3zHauum ero 3a a.

@ Ecnu count[a] > 3, To gobasnsiem k oTeety 1.
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«['vnepwawkn>»

Mepebupaem yncna B accoumaTMBHOM Maccuee count — 3To byger
HaUMeEHbLLIEE YMCNO B CHETE.
O6o3Ha4um ero 3a a.

@ Ecnm count[al > 2, To paccMOTpUM BapuaHT CYETa C 4BYMsI
3K3eMMIsApaMM YnCia a U ewg OfHMM YUCIOM B AManasoHe
(a,a * kl:

© Vcnonbsyem gsonyHbIi nonck no all Ans Noucka KOMYeCTBa

yncen B gmanasoHe.
© PesynbTaT yMHOXKaeM Ha 3, Tak Kak ANsi KAKAOro yucna T
ectb 3 BapuaHTa cuéra: (a,a,x), {a,z,a), (x,a,a).
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«['vnepwawkn>»

Mepebupaem yncna B accoumaTMBHOM Maccuee count — 3To byger
HaUMEHbLLEE YNCO B CYETE.
Ob6o3zHauum ero 3a a.

@ [lpobyem 4mncno a B3sTb B OGHOM SK3EMMASIPE:
o BapuaHT 1: ocTaBwuecs gBa 4mcna B CHETE OAMNHAKOBSI.
0 C NOMOLLBbKO ABONYHOIo NOUCKa no rep nwemM Konn4ecTteo
4mcen ¢ nosTopamu B AgnanasoHe (a,a x kJ.
© PesynbraT ymHoxaem Ha 3, Tak kak 3 BapuanTa: (a,T,T),
(z,z,a), (z,a,z).
o BapuaHT 2: octaBwmecs gBa 4ucna B CHETe pasHble.

© C nomolublo ABOMYHOrO Moncka no all uieM KOAMHecTEo.
@ Vicnonbayem dopmyny C3, pesynbTaT 4OMHOXaeM Ha 3 no
aHaNIOrM4yHOl NpuYKnHe.
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«['vnepwawkn>»

CyLLecTByIOT aNbTEPHATMBHbIE PELLEHUST ANSi MOACYETA CYyMMBbI C
NCMONIb30BAHNEM METOAA «[ABYX yKa3aTenel», 4TO No3BonsieT
nocne copTnpoBku nocyntate oteeT 3a O(N), BMecTo

O(Nlog N), kak B BapnmaHTe C ABOMHHBIM MOUCKOM.
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«['vnepwawkn>»

TunnyHble ownbky

@ Pa3bop He BCEX BO3SMOXHbLIX KOMOVHALWIA.

@ Bbixogbl 33 rpaHuLbl MacCMBOB.
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Bonpocel no 3agaqe? )
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< VlHTepeCH bl€ Yncia>»

YHacTtunuyHble peweHus

[Mop3apaua 1:

@ [loctaTtoyHo nepebpaTb BCe Yncna us guanasoHa ot L go R u
4151 KaXKA0ro N3 HUX NPOBEPUTL, SIBASIETCS JIN OHO
VNHTEPECHbLIM.

[Mopzapgava 2

@ [locTtaTouHo nepebupaTb TONBKO UHTEPECHbLIE YMCIA, COXPAHSS
B nepebope yxxe NOCTaBAEHHYIO 4aCTb YUC/A U NOCIEAHION
umncbpy.

o Bbyaem pgonuckiBaTb TONLKO Te UUPLI, KOTOPLIE MPUBOAST K
COXPAHEHUNIO CBOMCTBA WHTEPECHOCTH.

@ Mexay 1 n 10'® Bcero 4 686 824 nHTepecHbIX YnCia, NOITOMY
nepebop bynet HeBONLLLOI.
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«W HTEPECHbIE HNCa>»
OcHoBHble naen AN MOJHOTO pelleHus

© lyctb ¢(L, R) — KonnyecTBo MHTepecHbIX Yucen ot L go R.

© 3ametum, yto ¢(L, R) = ¢(1,R) — ¢(1, L — 1) = pocTaTouHo
YMETb BblHUC/ATb TOJIbLKO TakKnNe ¢, rge nepeoe 4nmcao paBHO 1.

© [ns Bbluncnenuns ¢ bygem ncnonb3oBaTh METOZ
ANHAMUYECKOrO MPOrpaMMUPOBaHUS.
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« HTEPECHbIE HNCa>»
Pewenne 3—eii nogsagaum, rae R = 10"

Mockonbky camo uucno 10% uHTepecHsiM He siBnsieTCs, 3agayda
CBOAMNTCSA K MOACHETY KONMMYECTBA MHTEPECHBIX YUCEN, COCTOSLLMNX
n3 k undp, npryem Beaywyme Hynn paspewatotcs (bygert
nocunTaHo smwHee 4ucno 0, No3Tomy n3 oTeeta BblyTeM 1).
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«WHTepecHble Yucnay»
Pewenne 3—eii nogsagaum, rae R = 10"

MycTb d[i][j] — KoNMYeCTBO MHTEpPECHBIX Yncen u3 i yudp,
nocnefHsist Lncpa KOTopbIX paBHa j.

diillj d[1][j] = 1 pns Beex j
1 =
d[i][j] = sum(d[i — 1][k],k =0...7) pnsi i > 1
Boluncnenns Heobxoanmo npouseoguTs no mogyno 107 + 7.
Mpumep
Q lyctbi =3, j=5.

© Hac nHTepecyeT koNMYeCTBO MHTEPECHBIX Yucen Buaa abbs.

© Bwmecto ab MOXXHO NoacTaBnsATH 4BY3HAYHbIE UHTEPECHbIE
yucna, koTopble koH4YatoTes Ha 0, 1, 2, 3, 4, 5 — cymmupyem
NX KOJINYECTBO.
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«I HTEPECHbIE HNCa>»
[MonHoe pelerne

Ons yaobcTBa MOXHO cAenaTh creaytolee (XoTs MOXKHO peLuaThb
6e3 370r0).
© Ecau R — HenHTepecHoe 4ncno, TO 3aMeHUM ero Ha
Haubonbliee nHTepecHoe Yncio < R.
© [ns storo Havigém B R nepsyto nosuuyuto ¢, rae
R[i] > R[i + 1].
© VYmenbwnm R[i] Ha 1, a Bce uudppbl nocne Heé 3aMeHUM Ha
EBSATKN.
© MMockonbky R[i] ymeHblumnack Ha 1, To aTa uudpa mMoxeT
CTaTb MeHbLUE Npeabiaylleil — Torga HyxxHO byaeT caenaTb TO
XKe CaMoe, 1 TaK HECKOJIbKO pas.
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«WHTepecHble Yucnay»
[MonHoe pelerne

Mycte R = 24415
@ Bugum, uto 1 > 4 — mensem: R = 24399.
© Tenepb ctano 3 > 4 — noeTopsieM ewe pa3: R* = 23999.

© Mol nonyyunnn Hambonbluee nHtepecHoe Yncno < R.
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«WHTepecHble Yucnay»

[MonHoe pelerne

@ Ecnn R He siBnsieTcs ctenedbto 10, To He BCe MHTEpPeCHbIe
YNCIa M3 TAKOro KOJIMYECTBA UNp NOAXOAST.

@ Ecnn paccmoTpeTb npedrikC MHTEPECHOMO YMUCAA U €C/IN B HEM
ecTb x0T Obl ofHa yndpa, MeHbLIAs COOTBETCTBYIOLLENA
uudpbl B R, TO NpofosiKeHne MOXET BObiTb 1H0DbIM.

Mpumep

MycTb Hac uHTepecytoT yncna 1" c npedukcom 134.

T = 134xxxxx

R = 13677399

Tak Kak 4 < 6, To BYKBbI X MOXXHO 3aMEHUTb Ha Jtobble Ludpbl
> 4, nayume B HeybbIBaIOLLEM MOPSIAKE.

Myctb Hac uHTepecytoT Yncna 1" ¢ npecbukcom 135.

T = 135xxxxx

R = 13588899

Tak Kak 5 = 5, TO TaK y>Xe AeflaTb Heb3si — MOXEM BbIliTN 33 R.
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< VlHTepeCH bl€ Yncia>»

[MonHoe pelerne

O [epebepem panHy obwero npedukca nHTepecHoro Yucna n R.
MycTb oHa paBHa k.
© /[lnsa kakporo 3HayeHns k 3anycTuM OTAeNbHOE BbIHMC/IEHUNE
meTtogom [I:
@ [yctb d[i][j] — no—npexxHeMy KOAMHECTBO MHTEPECHBIX HYNCES
13 i undp, B KOTOPbIX NociegHss undpa j.
© [obasnsietca ycnoeue: nepsble k uudp npedurkca cosnagaroTt
¢ cooTeeTcTBYytOW MY uudpamn R, a cneaytowas undgpa —
CTPOro MeHblue.
© Dopmyna ana nepecyeTa He MEHAETCS, @ HaYaNbHblE 3HAYEHUS

MEHSIOTCS:
d[k + 1][j] = 1 ansa Tex j, KoTopble Bonblue nnu pasHbl k—ii
umdpe yncna R v crporo menblue ero (k 4 1)-i uudpsi.
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«WHTepecHble Yucnay»

[MonHoe pelerne

Mycts k£ = 3.
T=135xxxxx

R=13588899

MepBas undpa x MoXKeT BbITb TONLKO 6 MK 7, TO eCTb

d[3][6] = 1,d[3][7] = 1.

[Mprmeyvanme: cnyyaii, Korga 3ToT X paBeH 8, byaeT aBTOMaTNYeCKn
npn k = 4.
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Bonpocel no 3agaqe? )
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

o [lycTb & n y — ABa NEPBbLIX YJ€HA NOCAEA0BATENLHOCTHU.
Toraga nocnegoBaTeNbHOCTb UMEET BUA:
z,Y, (y - 33'),—32', -Y, (x - y),.%',y, v
Jnuna nepuoga pagHa 6.
@ HyxxHO MUHUMUN3NPOBaTL DYHKLNIO:
|z —b1| + [y —bo| + |[(y — @) — b3 + | — 2 — ba| + [ —y — b5| +
(x —y) —bg| + ...
HemHoro npeobpasyem eé:
|z —bi| + |y = bo| + [(y — 2) — bs| + [ — (=ba)|+
ly — (=b5)| + [(y — 2) — (—be)| + - ..
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

|2 = b1| + [y — bo| + [(y — 2) = bs| + [z — (=ba) [ + |y — (=D5)[ +
I(y —x) — (=be)| + ...
© Tenepnb Bce cnaraembie MOXKHO pasbuTb Ha TpuU rpynnbl:
® Buga |z —al;
® Bupa |y —0;
© Buga |(y — ) — ¢
© Cozpgagnm Tpu oTgenbHBIX MaccuBa bx, by un byx ans
XPaHEHNS 3HAYEHUI BbIYUTAEMbIX S/IEMEHTOB B 3TUX rpynnax,
N OTCOPTMPYEM MX NO BO3PACTAHUIO.
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

3ameTnM, 4TO bYHKUMSI SIBASIETCS BbIMYKJIOW BHU3 1 MO T, U MO Y,
TO eCTb MMeeT OANH MUHUMYM.

DTO MOXHO YBUAETH, HANMPUMEP, U3 TaKNX COODParkeHWiA:
© 3adukcmpyem KOHKpPETHOE .

© Torga cymma no nepBoii rpynne NpeBpaTUTCS B KOHCTaHTY, a

BTOpasi W TPETbs FPYMMbl COEANHSTCS B OAHY CO C/laraeMbiMu
Buga |y — b

© OtcopTtnpyem nx no Bospactamio b:
ly —bi|+ |y —ba| + |y —bs|+ ..., rARe by < by < b3 < ...
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

Kak usmeHnTcsi 3HaueHne yHKLUM Npu yBenmyeHun y Ha 17
Mpumep: |y — 3| + |y — 5] + |y — §

3 5 6 8
y
3 5 78
+1
+1 !
B )
.13
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

@ O6osHaunm nLeft — KONNYECTBO TOYEK CNieBa OT ¥, a
nRight — konu4ecTBO TO4YeKk cnpasa oOT .

Q f(z,y+1)— f(x,y) =nleft — nRight.
© [lpun aBmxeHnn y cneea Hanpago cHavana nleft < nRight,

HO C HEKOTOpOro mMomeHTa ctaHeT nleft > nRight =
pyHKLMs cHavana ybbiBaeT, NOTOM BO3pacTaer.

Q [ns dunkcnpoBaHHOrO y paccyxaeHuns byayT aHaNOrUYHbI.
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

CoOTBETCTBEHHO MOXEM MCMOJIL30BaTh KaKO-HUOYAb YMCEHHbIT
MeToZL ONTUMU3ALNN.
Hanpumep:

@ [lBymepHbIii TepHapHbIA NOUCK;

@ MeTopn rpagueHTHOro cnycka;

Takoe pelieHne MoxeT HabpaTe 100 6annos.
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K PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»
Peluenne ¢ TepHapHbiM nouckom

OpaHOMEpHBbIi TepHapHbITi MOWNCK:
Myctb yHkuus f(z) Ha oTpeske [, 7] nMeeT oanH MUHUMYM, 1
HY>KHO ero HamTwu.

[ M N,
FEORRRR R IR W W

“f
“

Anroputm:
O [MocuuTtaem 3HayeHMst PYHKLMM B TOUKAX
a=1+(r—10)/3,b=r—(r—1)/3.
© Ecmm f(a) < f(b), To abcuncca munumyma € [1,b], nHade
€ [a,r].

e Cy)KaEM rpaHunubl NONCKa 1N Aaniblle NOBTOPAEM aHAJIOTN4YHO.
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K PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»
Peluenne ¢ TepHapHbiM nouckom

[lByMepHbIi TepHapHbIA NOMCK — MPOCTO A4Ba BNOXKEHHbIX
OHOMEPHBIX TEPHAPHbLIX MOUCKA.

3HaYeHne T NWET «BHELIHNAY» TEepHaPHbIA MOUCK.

Mpu kaxaoMm UKCMPOBaHHOM T 3afaya NPEeBPaLLAETCs B
OLHOMEPHYIO, N 3HAYEHUNE Y WLLET «BHYTPEHHU» TEpHapPHbIi
MOWCK.

pannubl noncka: ot —2 x 10?2 go 2 x 107.
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

BbicTpoe Bbivncnerne dyrkuum f B Touke (z, )

MoxKHO BOCNOAL30BaTLCA NPEUKCHBIMU 1 CyddUKCHBIMY
cymmamu.
@ Maccue npeduKCHbIX CyMM 415l HEKOTOPOrO MaccuBa v
YCTPOEH Tak:
pref[i] = v[0] + v[1] + ... + v[i]
Ero HecnoxxHo nocTpouTb 3a NUHERHOE BpeMs.
@ AHanornyHo, maccune cydnKCHbIX CyMM:
suf[i] = v[i] + v[i + 1] + ... + v[n].

32/36 Bcepoccuiickas onMMnuaga WKONLHUKOB No MHbOPMaTUKe



((rapMOHVILIHaﬂ NoCNeJOBATE/NBHOCTb »
BbicTpoe Bbivncnerne dyrkuum f B Touke (z, )

@ Y10bbI HaliT CymMy Mo mepBoii rpynne, NEM ABOUYHBIM
NONCKOM B bx TaKy NO3ULNKO pos, HTO C/eBa BCEM SJIEMEHTLI
< x, cnpaBa — > .

@ Sum = x * pos—pref [pos - 1] +
suf [pos] —x * (bx.size () — pos).

@ YacTtHble cny4dan: BCE 3JIEMEHTbLI MEHbLUE T, BCE bonblue .

o [lo ocTanbHbIM ABYyM rpynnamMm — aHaJIOTM4YHO.
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«la PMOHN4YHaA NOCNEAO0OBATE/IbHOCTb»

CyuiecTBytoT 1 Apyrue peleHunsi AaHHOW 3a4aqun, KoTopble
onMpatoTcsa Ha cneaytowmnin dakT:

CywecTsyet napa (z,y), KOTOpasi MUHUMU3UPYET CYMMY MOAY/ENA,
Takasi, 4TO KaK MUHVUMYM B [BYX W3 TPexX rpymnn 3HayeHusi XoTsi Obl
OfHOrO MOAYASi PaBHbI HYJHO.

Pewenue 3a O(n?):

© 3adukcupyem gge n3 Tpex rpynn.

© [lepebepem, Kakme UMEHHO MOZYNU PaBHbI HYJIHO, MONYYNB TEM
CaMbIM U Y, BOCCTAaHOBMM MOC/IEA0BATENBLHOCTb, OOHOBUM
OTBeT.
Pewenue 3a O(n?logn):
© 3adwmkcupyem ase u3 Tpex rpynn, nepebepem, Kakne NMEHHO
MOZYNU PaBHbI HY/IIO, MOJYHNB TEM CaMbIM T 1 Y.

© Cocuntaem 3HauveHne yHKLUN C MOMOLLBIO MPedUKCHBIX U
CydPDUKCHBIX CyMM 11 OBHOBUM OTBeET.
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Bonpocel no 3agaqe? )
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3aknto4eHne

Cnacnbo 3a BHuMaHue! J
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