Bpewms BoinonHenus 3agaHns — 180 mudyt. MakcumanbHoe konuvectso 6annos - 100

10 knacc
| 3apanme 1. (20 6annos)

Kakve pasnuyHble TPOUKKN HEOTPULATENbHBINA LEMbIX Yucen (X, Y, Z) YAOBNETBOPAIOT BCEM CIIEAYIOLMM YCOBUSM:
(~x&2z)| (x&y)=19528
~z & (x|y)=31945
x& (y @ z)=19548
X® (y|z)=12417
€CIN1 JONOMHUTENBHO U3BECTHO, YTO HA KaXAOE YMUCIO Bblgensetcs 2 banta namsTu.
B kayecTBe O0TBETA 3aNMLLKTE KONIMYECTBO NOAXOASALLMX PA3NUYHBIX TPOEK.

*(8 AaHHO 3aaave ucnonb3ylTCs OUTOBLIE Onepayuu: ~ uieepcus, & U, | UINK, A vckniovarowee UIN)

PELLIEHUE:
(~x&2z)| (x&y)=19528 (1)
~z & (x|y)=31945 (2)
x& (y @ z)=19548 (3)
X® (y|z)=12417 (4)
19528 = 0100110001001000
31945=0111110011001001>
19548 = 0100110001011100
12417 =00110000100000012
Obpatm BHUMaHKE, YTO 3HAYEHNUS HEKOTOPLIX OUTOB COBNAZAET, TOrAA MOXHO PacCMOTPETb TONLKO 4 criyyas:
1 cnyyaii (paccmotpum 1, 7, 8, 11 1 15 6uth):
(~x&2z)|(x&y) =0
~2 & (x]y)
X&(y® 2
x®(y|z)=

=0
=0
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Torga (1.1) moxHoO pacnucarb:

~x&z=0 (1.1.1)

x&y=0 (1.1.2)
Myctb x = 1, noactasum B (1.1.2), nonyuum 1 & y = 0, cneposatensHo y = 0. Toraa nonyyaem ~z & (1]0) =0 (2.1)
U3 Yero MOXHO chenatb BbliBog, 4to ~z = 0, Torga z = 1. Ho torga ypasHeHnue (3.1) HeepHoe 1 & (0 @ 1) # 0,
MOSTYYHUNN NPOTUBOPEYME, 3HAYNT U3HAYANBHOE NPEANONOXKEHUE, YTO X = 1, ObINO HEBEPHBLIM.

Toraa nonyyaem, uto x = 0, npoaHanusupyem (1.1.1) n 3ametum, yto z = 0. Paccmotpum 1 & (0| y) = 0 (2.1),
cneposarenbHo y = 0. MNMpoBepsem Bce ycnosus:

180=0 (1.1.1)
0&y=0 (1.1.2)
18(010)=0 (2.1)
o&w@m= (3.1)
0®(0]0)= (4.1)

[pOTMBOPEYMI HET, Torha Aenaem BbiBOA O TOM, YTO nonyqvmocn: OOHO3HAYHO ONpeaenuTb 3HaveHus Ha 1,7, 8, 11
nisoburtax: x=y=z=90
I'Ionyqvu'm (3HaK ? — HEU3BECTHLIN OMT):

2 cnyyam (paccmotpum 2, 5,6, 10 n 13 6utbl):

(~x&2z)| (x&y)=1 (1.2)
~z&((x|y)=1 (2.2)
x&(y®dz)=1 3.2)



X®(y|z)=0 4.2

Toraa MoxHo pacnucarb ABa ycnosus (1.2) u (2.2):

~z=1 (2.21)
x|y=1 (2.2.2)
x=1 (3.2.1)

y@z=1 (3.2.2)

Monyyaem, yto z = 0, a x = 1. MMoacTtaBum nonyyeHHble 3HaveHus B (1.2): (0 & 0) | (1 & y) =1, 3HauuT y = 1.
[Nposepum:

080)|(1&1)=1 (1.2)
18 (1]1) = (2.2)
18(1©0)=1 (3.2)
10 (110)=0 (4.2)

[MpOTUBOPEUMI HET, TOTAA AENAEM BbIBOA O TOM, YTO NOMY4YMNOCh OAHO3HAYHO ONPEeeNUTb 3HaYeHUs Ha 2, 5, 6, 10
nidbutax: x=y=1,z=0.

MMonyunnu (3HaK ? — HEU3BECTHbIN OUT):

x=01??1100?10?1?0?,

y=01??1100?10?120?,

z=00??00007007070?,

3 cnyyan (paccmotpum 12 u 14 6uthb):

(~x&2z)|(x&y)=0 (1.3)

~z&((x|y)=0 (2.3)

x&(y®dz)=1 (3.3)

X®(y|z)=0 (4.3)
MoxHo pacnucarb nogpobHee Ha cnyyam yenosus (1.3) u (3.3):

~x&z=0 (1.3.1)

x&y=0 (1.3.2

x=1 (3.3.1)

y@z=1 (3.3.2)
Monyyaem, yto x = 1, a 3 (1.3.2) MOXHO caenatb BbiBog, 4To Y = 0, Toraa us (3.3.2) z = 1. [poBepum BCE YCNOBUS:

0&1)](1&0)=0 (1.3)

0&(110)=0 (2.3)

1&01)=1 (3.3)

1®(0]1)=0 (4.3)

pOTMBOPEYMI HET, TOrAA AENAEM BbIBOL O TOM, YTO NOMYYUNOCh OAHO3HAYHO ONPEAENUTb 3Ha4eHns Ha 12 u 14
butax: x=1,y=0,z=1.

MMonyunnu (3HaK ? — HEU3BECTHbIN OUT):

x=01??110071011107?

y = 01??1100?1001007?,

z=00??0000?001010?,

4 cnyvait (3, 4, 9 n 16 buTbI):
(~x&2z)|(x&y)=0 (1.4)
~z&((x|y)=1
x&(y®2z)=0 (3.4)
X®(y|z)=1 (4.4)

MoxHo pacnucarb (1.4) u (2.4):
~x&z=0 (1
x&y=0 (1
~z=1 (2.
x|y=1 (2
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Mpoananuaupyem (2.4.1), Toraa nonyuum, uto z = 0. Mogctasum B (4.4) x ® (y | 0) = 1, Torga oHo npeobpasyetcs B

X @y =1, a3T0 03HAYAET, YTO 3HAYEHNE Y BCErAA HE PABHO X, CNEAOBATENBHO OHO OAHO3HAYHO ONPeaenseTcs Kak

y = ~X, NOACTaBUM BO BCE YCOBUS:
(~x&0)|(x&~x)=0 (1.
1& (x| ~x) = 1 (2.
x&(~x®0)= (3.
X® (~x|0)= 1 (4.

Obpatum BHUMaHKe, YTO ypaBHeHue (1.4) Bceraa ucTuHHO Tak kak ~x & 0= 0 n x & ~x = 0, aHanoruyHo ¢ (2.4), Tak

Kak X | ~x =1, a 3Ha4uT 1 & (X | ~X) BCeraa UCTUHHO.

Myctb x = 0:

(3.4)0&(~0®0)=0&1=08BepHo

(44)0®(~010)=0® 1=1BepHo

Torpanpux=0,y=1nz=0.

Myctb x = 1:

(3.4)1&(~1®0)=1&0=0BepHo

(44)1®(~1]10)=1® 0=1BepHo

Torpanpux=1,y=0unz=0.

Mony4unu (3HaK ? — HEU3BECTHbIN OUT):

x=01?21100?1011107;

y =01??1100?100100?,

z=0000000000010100,

[Nony4aetcs, 4To 0CcTaeTca Tonbko 4 6uta ans nepebopa 0 u 1 y neEpEMEHHON X, TaK Kak NEPEMEHHAs y HAAETCA

OZHO3HAYHO M3 3Ha4eHus X. 3HauuT oTBeT 24 = 16.
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PELLUEHUWE (2 eapuaHm):

[na kaxporo uncna oteeaeHo 1 6alT = 8 OMT namsaTu, 3HAYMT B ABOUYHOW CUCTEME CHUMCIIEHWS HEOOXOAMMO
paccMaTpyBaTh YMCna ASIMHLI 8.

19528 = 01001100010010002

31945=01111100110010012

19548 = 01001100010111002

12417 = 0011000010000001-

Beenem 0003HaueHus:

(~x & 2) | (x & y) = 0100110001001000 (1)
~z & (x| y) = 0111110011001001 )
x & (y @ 2) = 0100110001011100 3)
x @ (y | z) = 0011000010000001 4)

PaccMoTpum TabnuLy UCTUHHOCTY ANS AaHHbIX BbIPKEHUH:

Homep Kon-8o
CTPOKH X y z 1) @) 3) (4) NOBTOPEHMUM

1 0 0 0 0 0 0 0 1

2 0 0 1 1 0 0 1 2

3 0 1 0 0 1 0 1 2

4 0 1 1 1 0 0 1 2

5 1 0 0 0 1 0 1 2

6 1 0 1 0 0 1 0 1

7 1 1 0 1 1 1 0 1

8 1 1 1 1 0 0 0 1

B nocneaHem ctonbue ykasaHo KOnuYecTBO NOBTOPEHMIA 415 3Ha4eHun (1)-(4), 3HaumMT, ecnv BCTpeYaeTcs CTpoka
1001 wnwn 0101, Torga 6yget 2 BapuaHTa ANS 3HAYEHWUA NEPEMEHHBIX X, Y, Z, @ BO BCEX OCTaNbHbIX Cryyasx —
€VHCTBEHHOE PELLEHME.

OcTanock CONOCTaBUTb 3HAYEHUS CTPOK NEPBOIA TabNMLbl M BbIYUCIIUTD 3HAYEHUS NEPEMEHHBIX:
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Torpaa nonyyaem, YTo Ha 4x NO3ULMAX NO ABa BapuaHTa, oteet 24 = 16.
OTBET:
16

KPUTEPUU OLIEHKU:
[MonHoe peluexne 20 bannos
[lokazanu B Kakux butax kaxaoi nepeMEeHHOW MOXET ObiTb [BA BapUAHTA 3HAYEHUS 17 6annos
BepHo COOTHECNM 3Ha4eHns kakaoro buta ¢ Tabnuuen 15 bannos
MpaBunbHO UCNONb30BANKM NOrMYECKME onepauuu W ykasanu onpegenenus 1-8, BoamoxHoe | 11 6annos
£00aBneHne YacTuyHbIX HanmoB 3a 06BACHEHUE HE BCEX MYHKTOB

[MpaBunbHO cocTaBneHa Tabnuua UCTUHHOCTM ANt UCXOAHOW CUCTEMBI 6 6annos
[MpaBuUNbHO NepeBenu Yucna B 2 CUCTEMY CYUCIIEHUS 1 6ann
OTCyTCTBYET peLleHue 0 6annos

[ 3apanue 2. (20 6annos)

PaccmoTpum Bce napsbl Lenbix yucen A u B, Takux uto 0 € A, B < 1024.

Tpebyercs nogcyuTaTh KONMMYECTBO pasnuuHbix nap (A, B), Takux yto cymma A u B B JBOMYHON cucTeme
CYMCNEHNs 3anuckiBaeTcs poeHO 10 GuTamu (C BEAYLMMM HYNSMK, ECIIM HYXKHO) U SBNSETCS NanuHapoMom. Mapbl
(B, A) n (A, B) cuntaroTcs 04UHAKOBLIMM.

PELUEHUE:

KonuuecTBo cnocobos npeactasutb uncno K B BuAE CyMMbl ABYX HEOTpuUATenbHbIX uncen paeHo K + 1. Toraa
OTBET — 3T0 CyMMa BCEX NaNUHAPOMOB + KONKUYECTBO NanuHAPOMOB.

KonuyecTeo nanuHapomMoB ArnnHbl N B ABOUYHOM CUCTEME CUYMCIIEHMS:

20VHD//2 = 25 = 32,

Tenepb 6yaem MKCMpOBaTh B NanuHAPOME i-bii OUT paBHbIM 1, TOraa NPocTo nepebupaem Ha 1 BUT MEHbLLE, TO
ecTb nonyyaem 2(N+1//2=1 = 24 — 16 nanuHaPOMOB.

Kaxablh paspsa, pasHblii 1 BHOCUT B UTOroBYI0 Cymmy 2¢. Toraa Ans Bcex paspsaos nonyyaem 2° + 21 +
224 ...+ 2N-1 = 2N — 1 = 1023. CnegosarensHo utorosas cymma 1023 * 16 = 16368.

OcTanock npubasuTb KonuyecTBo nanuHapomos 16368 + 32 = 16400.

OcTaercs y4ecTb Cnyyail YETHOM CYMMbI, TaK Kak TOMbKO OHA HE CYMTaeTCs Ba pasa, YETHON CYMMbl CTOMbKO Xe
BapMAHTOB, CKONbKO KONMMYECTBO NanMHAPOMOB, KOTOPbIE OKaHuuBaTCs Ha 0 (HaumHatotes Ha 0), a 310 16 (kak
paHee nocuutaHo), 16400+16 = 16416.



Tenepb kaxaas napa nocuuTaHa apa pasa, cnegoearenbHo oteet: 16416 /2 = §208.

OTBET:

8208

KPUTEPUN OLIEHKMU:
lMonHoe pewexue 20 6annos
[Monyynnu HEBEPHbIA OTBET M3-3a apUPMETHYECKON OLIMOK 18 6annos
BbiBenu chopmyny ans nogcyeta Konu4ecTea nap Yucen 10 6annos
(06LLYH K OTAENBHO A1 YETHBIX/HEYETHbIX)
YkasaHo, 4TO KOnu4yecteo cnocobos npeactaButb uucno K B Buae cymmbl AByx | +2 6anna
HeoTpuuUaTenbHbIX Yncen aTo K+1
HanucaHo, 4T0 He06X0AUMO UCKaTb CYMMY BCEX NarMHAPOMOB + KOSTMYECTBO. +2 banna
OTCyTCTBYET peLeHue 0 6annos

| 3apanme 3. (20 6annos)

[1aH CBA3HbIA HEOPUEHTUPOBAHHDIA rpad).
Heobxoaumo HaitTi napocoyeTanue paamepa 6, unu Aokasatb, YTO ero He CyLLEecTByeT.

*MapocoyeTaHne — 310 Habop pébep rpada, HUKakue OBa M3 KOTOPbIX HE WUMEKT 0bMX BepwwuH. Pasmep
NapocoyeTaHns — 3T0 KONUYECTBO pEbep B HEM.

PELIEHWE:

«[lonu» — 370 pasbueHne MHOXECTBA BEPLUKMH Ha ABa Habopa, Tak YTo:

BCE BEpLUMHbI rpadha nonaaaiot oo B nepByt 4010, NMbO BO BTOPYH);

LOTNK HE NEPECEKANTCA (HET BEPLUMHBI, KOTOpas bbina Obl B 06emx cpasy).

HeopueHTUpOBaHHbIN rpach Ha3bIBAETCA ABYAONbHbLIM, ECAIU €r0 BEPLLMHBI MOXHO pa3buTs Ha ABe AONM (ABE YacTy)
TaK, 4To:

Kaxzgoe pebpo CoOeanHAET BEPLUMHY U3 NEPBOW JONM C BEPLUNHOM M3 BTOPOH,

HET HW 0HOrO pebpa, y KoToporo 0be BepLIMHbI Nexani Obl B O4HON U TOW Xe Jone.

B paccmartpusaemom rpade MOXHO ONpeaenuTs pasdueHne BepLUMH Ha ABE [ONK:

L={1,2, 3,4, 7} (5BepwnH)

R={56,8,9, 10,11, 12, 13} (8 BepLuuH)

Caenarb 370 MOXHO OAHO3HAYHO, Yepeays KKAYI A0MNI0 ANS KaXAOW BEPLUMHBI (anbTEpHATMBA — packpacka).

W Bce pébpa nayT Tonbko mexay L v R, 3HauuT rpad ABYAONBHLIN.

CnepoBarenbHo kaxaoe pebpo napocoyeTanus 3abupaet oaHy BeplunHy U3 L n 0aHy U3 R, 0TMETUM, YTO BEPLUMHbI
B NapOCOYETaHWUN He MOBTOPSIOTCS, 3HAYUT, KONMYECTBO pEbep B NOOOM NapoOCOYETaHUU HE MOXET NpeBbILATh
pasmepa meHbLuen gonu (min(|L|, [R]) = 5).

MoaTomy B Takom rpache napocoyeTaHue pamepa 6 HeBO3MOXHO.



KPUTEPUN OLIEHKW:

lMonHoe pewexue 20 6annos
He pokasanu, 4to pasgeneHne 0fHO3Ha4YHO 18 bannos
MMpaBunbHO pasgenunu Ha AONM W JOKa3anu, YTO pasMep napocodyeTaHus He Bonble, yem | 12 6annos
pasmep MeHbLUEH AONK

[MpaBunbHOE pasfenexue Ha Aonu (NpaeunbHas packpacka) 6 6annos
OTCyTCTBYET peLleHue 0 6annos

| 3apanne 4. (20 6annos)

Mepen BaMu CTOMT HEODObIYHAA LWaxmaTHas Aocka pasmepa 2025 Ha 2025. Heobxoanmo onpeaenuTb, MOXHO N

pasmecTuTb K koponen Tak, YToObl BbINOMHANOCH [Ba YCNIOBMS:

1) Hukakon Koposb He MOXET JOWTW HK A0 KAKOro APYroro 3a OAMWH war

2) inst ntoBOW NYCTOM KNETKM CYLLECTBYET KOPOSb, KOTOPbIA MOXET AOWTH O HEE 3a OAMH Lar
Heobxo4umo onpeaenuTb MUHUMANBHOE U MaKCMMANbHOE BO3MOXHOE 3HaueHue K.

*Koponb moxem xodume Ha 0OHY KIIemKy erpaso, 8/1€80, 86EPX, 8HU3 U 10 duasoHaru.

PELEHUE:

B kaxxaom 6noke 2 Ha 2 LOMmKeH ObITb MaKCUMyM OAWH KOponb, HO 2025 He KpaTHO 2, Ans OrpaHUYEHUs CBEPXY HAA0

OKDYTNSTH BBEPX, TOTAA NOMY4aeM OLEHKY:
k>= (N+1)//2) « (N +1) /] 2) = (2026//2) + (2026//2)
max_k = 1 026 169

Kaxabl Koponb MOXET NOKpbITh Makcumym 9 knetok, 2025 kpatHo 3, 3HaumnT gocky 2025 Ha 2025 cmoxem pasbuTb

Ha KBagpaTbl pasmepamu 3 Ha 3, Nony4Yaem orpaHUYEHUe CHU3Y:
min_k = (2025 // 3) « (2025 // 3) = 455 625

OTBET:

Ot 455 625 no 1 026 169 BknrOYUTENBHO

KPUTEPUN OLIEHKW.
lMonHoe pewexue 20 6annos
[Mony4nnn HEBEPHBIA OTBET M3-32 apUMETUYECKMX OLUMOKM 18 6annos
[loka3aHHO OrpaHU4YEHNE CHM3Y +4 banna
lMokasanu Hanbonee aeKTUBHYIO ANs MUHUMU3AL MK k paccTaHOBKY koponen. nu obbsacHuny, | +5 bannos
470 B 6110KE 3 HA 3 MUHUMYM JOMKEH ObITb 1 KOpPOnb.
[loka3aHHO OrpaHYEHNE CBEPXY +4 Banna
Mokasanu Haubonee ahPeKTUBHYW ANS Makcumu3aumu k pacctaHoBky koponew. Wnm | +5 6annos
0OBACHWUNM, YTO B HNOKE 2 HA 2 MAKCUMYM AOMDKEH BbITb 1 KOPOSb
OTCyTCTBYET peLleHue 0 6annos

| 3ananme 5. (20 6annos)

CTpenKa I'Iupca — norn4eckana onepauns, kKoTopasa Aaet UCTUHY, TONbKO €Cnn oba onepaHaa NoXHel. Ha nuceme

0603HauaeTcs Kak <. [laHo noru4eckoe BbickasbiBaHue (a A b) v (@ —> ¢), BbIpa3uTe ero UCNonb3ys TONbKO CTPENKy

Mupca 1 ckobku.

alb alb
0f0 1
01 0
110 0
111 0

Tabnuya uctuHHocTH ans ctpenku Mupca



PELEHUE:
Pacnuwewm:
(@anb)v(@a—>c)=(anb)vnot(a) v c=not@ vbvc.

a not(a) vbwvc
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Torpa Heo6xoaMMO Nony4UThL CBA3b ¢ norndeckum UJTN n ctpenkon MNMupca:

a|b alb avb [(adb)l(alb) avh
0o 1 1 0

0| 1 0 0 1 1
110 0 0 1 1
1] 1 0 0 1 1

Monyuaem: (@< b) L (ad b)=avb.

OcTaeTcs BbIpa3uTh OTpULIaHMe Yepes cTpenky Mupca:
a|not@)| ala
1

—lalo|loe

1
1 1
0 0
0 0

Monyuaem: a a = not(a).
Torpa:
not(@ vb=((ala)d{b)d((@ala)ib)

(not@ vb)ve=(((@avaIb)L(@adaiblagd(@adaibvl(adaiblo

OTBET (0OQuH U3 803MOXHbIX):
((ataib)i(ataiblagl(atalbi(alalblc

KPUTEPUU OLIEHKMU:
lMonHoe pewexue 20 6annos
®opmyna HEeBEpPHaAs M3-3a HENPABUIBLHOTO PACTIONOKEHNS CKODOK 18 6annos
[okasan nepexog ot noruyeckoro M, UITA K BbIp@KXEHMIO TONBKO C UCMOMb30BAHUEM CTpenku | +5  Gannos
Mupca (3a kaxpoe)
BbIP2XEHME YNPOLLEHO A0 not(a) v b v/ ¢ unu nogobHoro +3 banna
Bbinucanu BepHyto hopmyny, HO AOKA3aTENbCTB HEAOCTATOMHO 7 bannos
®opmyna BepHasi, HO 0CTarnoCh NIOFMYECKOE OTPULAHKE 5 6annos
OTCyTCTBYET peLeHue 0 6annos




