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3agaua 1. KomnbrorepHas urpa

Bapuanm 1

B xomnbroTepHON urpe oOmUi PEHTHHT KOMaHIbI ONpENeseTcs HaOOpOM IMEPCOHAKEH U MX
BIIMSIHUEM JIpYT Ha Apyra. Kakapiii mepcoHak MOKET BIUSATh HA PEUTHUHT KOMaH/ bl KaK MOJIOXKHUTENBHO,
TaK U OTpULATeNIbHO. B KOMaH bl MO’KHO BKJIIOYATh HECKOJIBKO MEPCOHAXKEH OJTHOTO THUIIA.

Jlyis BBIYUCIICHHUS OOIICKOMAHIHOTO PEUTHHra HEOOXOJMMO Y4YeCTh B3aWMHBIE BecCa BCEX
BO3MOXKHBIX Iap NEPCOHaKeH BHYTPU KOMaHJIbl, BKIIOUasi BIUSHUE OJUHAKOBBIX NIEPCOHAXKEN IPYT Ha

Apyra.
Hanpumep, paccmoTpum Ta0aMIly B3aUMHBIX BECOB IEPCOHAKEH.

[Tepconax 1 ITepconax 2 ITepconax 3 [Tepconax 4
[Tepconax 1 0 -3 +5 +2
[Tepconax 2 -3 0 +1 -4
[Tepconax 3 +5 +1 0 -6
[Tepconax 4 +2 -4 -6 0

Ecimu koMaHza COCTOMT W3 JBYX MEPCOHAXKEH, TO HAMOONBIINK PEHTHHT OyIneT paBeH 5
y KomaHbl, coctosen u3 Ilepconaxa 1 u [lepconaxa 3.

Ecnu B xomanny Oyanyt Bxoauts [lepconax 1 (I11), Ilepconax 2 (I12) u Ilepconax 3 (I13), To
PEUTHHT KOMaH bl OyJIET paBeH CyMMe PEHTHHIOB Bcex nap nepconaxkeit komansl: (I11-112), (IT1-113),
(I12-113):

-3+5+1=3.

Ecnu B komanay 0yzaer Bxoauts [lepconax 1 (I11) u nBa mepconaxa 3 (I13), To pedTHHT KOMaH IbI
OyZeT paBeH CyMMe PEUTHHIOB Bcex map nepcoHaxke komanasl: (I11-113), (IT1-113), (I13-113):

5+5+0=10.

Ha ocHOBe TaOnuIIbl B3aMMHBIX BECOB IEPCOHAXKEHN ONpeAenuTe KOMaHay U3 namu MePCOHAXKEH,
xotopas 6yaer umers HAMBOJIBIINN o6iexomMananbiii peiituar. JlomyckaeTcs 6path re 6oee 08yx
MepCOHaXKeH OJIHOTO THIMA B KOMaHy. B oTBeTe ykaxuTe UuMeHa, KOMMYeCTBO NEPCOHaKEN U 3HAUCHHE
OOIIEKOMAHIHOTO PEHTHHTA.

Crpannuk  |Peimapp |Ome¢  |Twran  |Boun |Kopoms  |dpymn  |[Mynaper; |BommeGnmia | [IpakoH
CrpaHHHK 0 -7 +2 -6 +3 -4 -5 -4 +6 -1
Prinapsb -7 0 +1 -5 +3 +5 +7 -2 -5 +8
Onbd +2 +1 0 -4 -9 +5 -1 +1 +4 -2
Turan -6 -5 -4 0 +4 -7 +5 -3 -5 -2
Boun +3 +3 -9 +4 0 +3 +3 +6 -9 -4
Kopoms -4 +5 +5 -7 +3 0 -5 -2 +3 -7
Hpyun -5 +7 -1 +5 +3 -5 0 +3 +1 -4
Mynpern -4 -2 +1 -3 +6 -2 +3 0 -1 -8
Bonme6nuna +6 -5 +4 -5 -9 +3 +1 -1 0 +6
Tpaxon -1 +8 -2 -2 -4 -7 -4 -8 +6 0
Pemenue

HeoOxonumo nepedpaTh Bce BOZMOXKHbIE KOMOMHAIIMY U3 Tpex nepcoHaxei (ux Bcero 120). ns
KaX/101 MocuuTaTh OOIMIMN PEHTHHT U HATH KOMaH/y C MAKCUMAJIbHBIM PEUTHHTOM.

JUig ynpomieHusl MOMCKa MOXHO HaIKcaTh MPOrpaMMy, MepeOHparollyl0 BCe BO3MOXKHbBIE
KOMOMHAIMH U BBIBOJSIIYI0 MAKCUMaJIbHOE 3HAU€HUE PEUTHHTA Ha SKpaH.

Jlucmune na azvike C++ Jlucmune na sizvike Python
#include <iostream>
using namespace std;
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int main ()
{
intA[10][10]={

{0,-7,2,-6,3,- 4 5,—4 6,-1},
{_71011 5131 ’ I 5 8}1
{21110 4/ 9/ 4 /4/ 2}/
{_61_5/ 410141 7/ 1_3/ 2}/
{3,3,-9,4,0,3,3,6,-9,- 4},
{-4,5,5,-7,3,0,-5,-2,3,-7},
{ 517 115131 10131 ’ 4}1
{- / l/ 3/61 2/3101 _8}/
{6 / /_ 9/3111 110 6}/
{-1,8,-2,- 2 -4,-7,-4,-8,6,0}

bi

int sumMax=-100, sum;

int pl,p2,p3,p4,p5;

int counter;

for (int il = 0; il < 10; 1il++)

for (int i2 = 0; i2 < 10; 1i2++)

for (int i3 = 0; 13 < 10; 13++)

for (int i4 = 0; 14 < 10; 14++)

for (int 15 = 0; 15 < 10; 1i5++)

{
// cuMTaeM UYMCJIO OBTOPOB
// mnepconaxa 1

counter = 1;
if (i1 == 12)
counter++;
if (11 == 13)
counter++;
if (i1 == 1i4)
counter++;
if (11 == 15)
counter++;

// ecnu mepcoHaxel 6GoJibume 2
// mepexomuM Ha CcJiell UTepaluo
if (counter > 2)
continue;
// cuMTaeM UYMCJIO IMIOBTOPOB
// mnepconaxa 2
counter = 1;
if (12 == 13)
counter++;
if (12 == i4)
counter++;
if (12 == 15)
counter++;
if (counter > 2)
continue;
// cuuTaeM UMCIO MOBTOPOB
// mnepconaxa 3
counter = 1;
if (13 == 1i4)
counter++;
if (i3 == 1i5)
counter++;
if (counter > 2)
continue;
sum A[il][i2
A[il][i4] + A[il][4
A[i2][i4] + Afi2][4
A[i13]1[15] + A[i4][1

—+
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if (sumMax <= sum)
{

sumMax = sum;

pl = il + 1;

p2 = i2 + 1;

p3= i3 + 1;
pd= 14 + 1;
pS5= i5 + 1;
}
}
cout << "Cymma " << sumMax <<
"\nllepcoHaxu " << pl << "," << p2 <<
", KK p3 << M, LK pd <", L phy

}

Pe3ynbTaT BBINOJHEHHS TPOTPAMMBI:
CymMma 40

llepconaxu 7,7,5,2,2 (2 mopyuma, 2 BOMHa, pPHLAapPb)

OtBet: 1. MakcumanbHas cymma — 40
2. Ilepcona:xu: 2 Poinaps, 1 Boun, 2 /Ipyuga

Bapuanm 2

B koMmbroTepHOi uUrpe oOIHil peHTHHT KOMaHABI OMpenesieTcss HabopoM IMEepPCOHaXel U hX
BIIUSIHUEM JpYT Ha Apyra. Kax/plil nepcoHak MOKET BIUATh HA PEUTUHT KOMaH/Ibl KaK IMOJI0XKHUTEIBHO,
TaK ¥ OTpULATENbHO. B KOMaHAbl MOKHO BKJIFOYATh HECKOJIBKO MIEPCOHAKENW OAHOTO THIIA.

JUia BbeIUMCIIEHHS OOIIEKOMAHJHOTO pPEMTHHra HEOOXOIMMO Y4YecTh B3aMMHBIE Beca BCEX
BO3MOJKHBIX Map MEPCOHAXKEH BHYTPU KOMaHbl, BKIKOYas BIMSHUE OJUHAKOBBIX IEPCOHAXKEN APYT Ha
Apyra.

Hanpumep, paccMoTpuM TabJInIly B3aMMHBIX BECOB MEPCOHAKEH.

Ilepconax 1 ITepconax 2 [lepconax 3 [lepconax 4
ITepconax 1 0 -3 +5 +2
ITepconax 2 -3 0 +1 -4
ITepconax 3 +5 +1 0 -6
ITepconax 4 +2 -4 -6 0

Ecnmu xoMaHAa COCTOMT M3 JBYX NEpCOHaXel, TO HauOonbIIMK peHTHHr Oynaer paBeH 5
y KoMaH/IbI, cocTostiei u3 [lepconaxa 1 u [lepconaxa 3.

Ecnu B komanny 6yayt Bxoauts Ilepconax 1 (I11), Ilepconax 2 (I12) u Ilepconax 3 (I13), To
PEUTHHT KOMaH bl OyJIET paBeH CyMMe PEUTHUHIOB Beex nap nepconaxkeit komansl: (I11-112), (IT11-113),
(I12-113):

-3+5+1=3.

Ecnu B komanay 6yzaet sxoauts [lepconax 1 (I11) u nBa nepconaxa 3 (I13), To peWTHHT KOMaH 1Bl
OyZeT paBeH CyMMe PEUTHHIOB Becex nap nepcoHaxken komanasl: (I11-113), (TT11-113), (I13-113):

5+5+0=10.

Ha ocHoBe Ta0iuIbl B3aMMHBIX BECOB NIEPCOHAKEN OMPEACIUTE KOMAHAY U3 Namu MepCOHaKEH,
xotopas 6yner umers HAUMEHBIINH o6imexomanublii peiitunr. JlomyckaeTcs 6path He 6oiee 08yx

MepCcoHakel OJIHOTO THIA B KOMaHy. B oTBeTe ykaxuTe nMeHa, KOJTMYECTBO MEPCOHAXEHN 1 3HaUeHHE
0O0IIEKOMaHIHOTO PEUTHHTA.

Crpanavk  |Peimmapes  |Omed  |[Tutam  |Bomn |Kopoms |dpymn  |Mympenn |Bommebnmia | [Ipakon
CTpaHHUK 0 3 4 -4 -6 1 3 -1 -1 5
Phiaps 3 0 1 8 7 4 1 -9 2 -8
Dibd 4 1 0 -6 2 2 4 9 -8 -3
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Turan -4 8 -6 0 8 -8 2 4 4 -6
Boun -6 7 2 8 0 7 -6 -7 5 4
Kopoib 1 4 2 -8 7 0 -5 -3 2 -2
Ipyun 3 1 4 2 -6 -5 0 6 -6 -1
Mynpen -1 -9 9 4 -7 -3 6 0 8 6
Bomme6Huna -1 2 -8 4 5 2 -6 8 0 5
Jpakon 5 -8 -3 -6 4 -2 -1 6 5 0
Pemenune

Heo6xomumo nmepedpath Bce BO3MOXKHBIC KOMOMHAIIUM U3 TpeX mepcoHaxei (ux Bcero 120). Jms
KaX/101 MOCUUTATh OOIIMK PEHTHHT U HATH KOMaH/y C MAKCUMAJIbHBIM PEUTHHTOM.
Jlig ynpomieHuss MOMCKa MOXHO HaIKcaTh MPOrpaMMy, MepeOHparollyl0 BCe BO3MOXKHBIE
KOMOWHAIMH U BBIBOASALIYI0 MAKCUMaJIbHOE 3HAUEHUE PEUTHHTA Ha SKpaH.

Jlucmune na sazvike C++

Jlucmune na s3vike Python

using

{

}i

{

#include <iostream>

namespace std;

int main ()

int A[10]1[10]1={

{013141_41_611131_11_115}1
{31011181714111 9121_8}1

{411101_6121214191_81_3}1
{_4181_610181_81214141_6}1
{_617121810171_ 1_71514}1
{114121_817101_51_31 1_2}1
{31114121_61_510161_ I_l}l
{_11_919141_71_316101816}1
{_1121_81415121_6181015}1

{51_81_31_6141_21_1161510}

int sumMin=100, sum;

int pl, p2, p3, p4, p5;

int counter = 0;

for (int il = 0; il < 10; 1il++)
for (int i2 = 0; 12 < 10; 1i2++)
for (int i3 = 0; i3 < 10; 1i3++)
for (int i4 = 0; i4 < 10; 14++)
for (int i5 = 0; 1i5 < 10; 1i5++)

// cuuTaeM UYMCJIO MOBTOPOB
// mnepcoHaxa 1

counter = 1;
if (i1 == 12)
counter++;
if (i1 == 1i3)
counter++;
if (11 == 1i4)
counter++;
if (i1 == 1i5)
counter++;

// ecnu nepcoHaxel Oosble 2
// mepexommMMm Ha CJel UTepaluo
if (counter > 2)
continue;
// cuuTaeM UYMCIO TMOBTOPOB
// mnepcoHaxa 2
counter = 1;
if (12 == 1i3)
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counter++;
if (12 == 1i4)
counter++;
if (12 == 15)
counter++;
if (counter > 2)
continue;
// cuuTaeM UMCJIO MOBTOPOB
// mnepconaxa 3
counter = 1;
if (i3 == 1i4)
counter++;
if (i3 == 1i5)
counter++;
if (counter > 2)
continue;
sum = A[il][i2] + A[11]1[i3] +
A[i1][i4] + A[il][i5] + i
A[i2][i4] + A[i2][i5] +
A[13]1[15] + A[14]1[i5];
if (sumMin >= sum)

{

S R —

sumMin = sum;
pl = il 1;
p2 = i2 ;
r3 i3
pd = i4d
PrS i5

’

’

+ + + + +
e

}
}
cout << "Cymma " << sumMin <<
"\nllepcoHaxu " << pl << "," << p2 << ", "
<< P3 << ", << pd << ", " << p5;
}

Pe3ynbTaT BBINOJHEHHS TPOTPAMMBI:
CymMma -48
llepconaxu 10,6,6,4,4 (2 TuTraHa,

OTtBet: 1. MunumaabHasi cymma — -48

2. llepconasku: 2 Turana, 2 Kopoas, Ipakon

2 xoponsg,

1 npaxoH)
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3agauya 2. CekpeTHbI apXUB

Bapuanm 1

Mapus cpsATana IP-anpec c TECTOBBIM caiTom OpraHu3aluu
B QOpMaTe XXX . XXX . XXX . xXxX (xxx — uucao oT 0 g0 255) BHYTpH TEKCTOBOTO JOKYMCHTA
c Ha3BaHueM «Cexpemmuviti apxue». VI3yunte JOKyMEHT U HailiuTe cnpsatanHblid IP-anpec.

K 3a0aue npunracaemcs:
«Cekpemmubiti apxus_el.docx» — CEKPETHBINA apXHUB.

Pemenue

[Tpunaraemplii TEKCTOBBIM JOKYMEHT SIBJISIETCS ITYCTBIM, TIOTOMY H3BJICYb HH(POPMAIIHIO U3 €T0
COJEPKMMOTO HEBO3MOIKHO.

OpHako JTOKYMEHT WMEET Ha3BaHUE «ApXxue», UTO SIBISACTCS MPSAMBIM HAaMEKOM Ha TO, YTO
JOKYMEHT HEOOXOJIMMO OTKPBITh C IIOMOIIIBIO apXUBATOPA.

OTKpBIBaeM €ro C TOMOIIBIO apXUBATOPA M U3ydaeM cojaepkumoe. [lepBas manka nMeer Ha3BaHUE
192. Oro nepBoe YuCIO U3 ajpeca.

My Paamep  Oxatwiii Mamewen  Cozfaw OTKphIT AtpnbyTel  3awndp.. Kommenr. CRC Meroa Xapaktep... Cucrema  Bepous Homep T... CueuieHne Nanox Daiinos

1506 765 09C06389 0 2

word 47107 7618 8285692C 2 8

rels 590 239 B71A911E 0 1
[Content_Type. 1312 338 2024-02-.. 2024-02-.. 2024-02 A 6CD2A4DF Deflate NTFS FAT 20 0 0

Jlanee mpocMoTpuM conepxumoe narnok. B mamke world comepxkurcs ¢daitn .70..xml. MoxHo
MIPEATNONI0XKHTh, UTO ITO YUCIIO TaK)Ke OTHOCHUTCS K IP-anpecy u Haxoaurtcst B cepeiMHe, HO TIOKa HESCHO,

ABJIACTCA 3TO YU CJIO BTOPBIM HIIN TPCTBHUM.
theme 8 444 1786

817 244
@ 2 2 2024-02-..
aorsettings.ml 28 28 2024-02-...

documentaml 2808 705 2024-02-..
fontTable.xml 1658 486 2024-02-..
settings.xmil 2973 1009 2024-02-..
styles.xml 29 483 2777 2024-02-..
webSettings.x... 894 328 2024-02-.

boneme B HazBanusax (aitioB Her uucen. [Ipocmorpum coxepxkumoe daino. B aiine
docSettings.xml yka3ano, 4to TpeThe unco - 17.

B docsettingsxml

®@aitn WzmeHuts Mpocmotp

TpeTee 4ucno - 17

Teneps uzBectHo, uto IP-aapec umeer Bua 192.70.17.xxx. OcTanoch HAUTH MOCIEAHIO TUDPY.
B conepxxumom aitnoB 6onbie HeT noaxoaaumux udp. Ho ecinu mocMoTpers cBoiicTBa apxuBa, TO
MO>KHO YBUJETh KOMMeHTapui «.103»
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[ word\
Pamep 47107
Cxatsit 7365
Manox 2

Daiinos 9

CRC E30ABO2A

Myrs D'Kacheapa Bep-senxo\2023 Cexpe i apms_s1 dock
Tun ap

Duawseckni Pasmep 11760

KoMmenTapuit

OK Ormesa

Orser: 192.70.17.103

Bapuanm 2

Mapust copsTana IP-ampec c TECTOBBIM caiitom OpraHu3aluu
B popMaTe XXX . XXX . XXX .xXx (xxx — yucimo or 0 g0 255) BHYTpH TEKCTOBOTO JOKYMCHTA
c HazBaHueM «Cexpemmusiii apxusy. VI3yunte JOKyMEHT U HailnuTe cipsatanusiid IP-anpec.

K 3a0aue npunracaemca:
«Cekpemubiii apxus_62.docx» — CEKpETHBIM apXUB.

Pemenue

[Tpunaraemblil TEKCTOBBIM JOKYMEHT SBISIETCS IYCTHIM, IOTOMY M3BJI€Yb HH(GOPMALIHIO U3 €ro
COZIEP)KMMOTO HEBO3MOKHO.

OnHako NOKYMEHT HMMeEeT Ha3BaHUE «Apxue», 4TO SBJISETCA NPSAMBIM HAaMEKOM Ha TO, YTO
AOKYMCHT HGO6XOI{I/IMO OTKPBITH C TOMOIIIBIO apXUBaTOpPA.

OTKpbIBaeM €ro ¢ MOMOLIbIO apXUBATOPa U U3ydaeM cojepxumoe. [lepBas nanka umeeT Ha3BaHUe
192. Bt0 nepBoe unciIo U3 agpeca.

Wy Pasmep Cxarteid Mamenen  Coszaaw Omeprir Atpnbytel  3awmndp.. Kommenr.. CRC Meroa Xapakrep... Cucrema Bepcus Homep T... Cmewenne Manok Painos

1506 765 09C06389 0 2

word 47107 7618 8285692C 2 a

rels 590 239 BT1A911E 0 1
[Content_Type... 1312 338 2024-02-.. 2024-02-.. 2024-02-. A 6CD2A4DF Deflate NTFS FAT 20 0 0

Jlanee mpocMOTpuM cojepxkumMoe manok. B manke world conepskutcs daiin .24..xml. MoxHo
MIPEATNONIOXKHUTh, UTO ITO YUCIIO TaK)Ke OTHOCUTCS K IP-anapecy n HaxoauTcs B cepeinHe, HO TTOKa HESICHO,
SIBJISIETCS] 3TO YUCJIO BTOPBIM WJIU TPETHHUM.

WVima Pasmep Cxatoid M3menen
theme 8 444 1786
rels 817 244

0 0 2024-02-...
docettings.xml 28 28 2024-02-...
document.xml 2 808 705 2024-02-..
fontTablexml 1658 486 2024-02-...
settings.xml 2973 1005 2024-02-...
stylesxml 29 483 2777 2024-02-..
webSettings... 894 328 2024-02-..

Bonbmie B Ha3BaHwsax (ainoB Her uwmcen. I[Ipocmorpum conepxumoe ¢aitioB. B ¢aiine
docSettings.xml yka3ano, uro TpeTbe unco - 17.
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E  docsettingsxml

Qaitn WamennTs MNMpocmotp

TpeTee uucno - 13

Teneps uzBectHo, uto IP-aapec umeer Bua 192.24.13.xxx. OcTanioch HAUTH MOCIEAHIOW TUDPY.
B conepxxumom daitnoB 6onbiie HeT noaxoaauux udp. Ho ecinu mocMoTpers cBoiicTBa apxuBa, TO
MOKHO YBUJETh KOMMEHTapuii «.149y»

Pawiep 50513
Cxatu 8708

Dannos 1
CRC 20FF28BC

Nyt D'KacpenpalBepenso\2023\Cenpe Huh apmns_s2 docx
Tun

™
Duamecw Paswep 12255
Ko (45)

oK Ommera

OTtBer: 192.24.13.149
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3agaya 3. Xem-mapoab

Bapuanm 1

Y BBIYHMCJICHHBIX X€II-3HaYeHUH (CM. TaOIuUILy).

Cucrema ayreHTU(UKAMM TPOBEPSET KOPPEKTHOCTh BBEIEHHOTO TapoJii, CpaBHUBAs
BBIUMCIIEHHOE Xelll-3HaueHue. nxenepy [laBny ynanoch nepexBaTuTh HECKOJIBKO 3alpOCOB(I1apoIIeii)

Ilapoas Xem-3Hauenue (B 16-om gopmare)
dragon 6F 0D 14 28
monkey 65 1A 28 27
strongestpassword 6E 36 21 2B
password 77 2E 2C 1E

ITaBiy ynanoch 4YacTUYHO BOCCTAHOBUTH IIPOTPaMMHBIM KOJ TI€HEeparopa Xell-3HAa4CHHUU
(cMm. muctunrH 1, 2).

Jluctunr 1 — OyHKIUS HOPMUPOBAHUS AJIMHBI TAPOJIS

S3eik C++

S3pix Python

HopMupoBaHMe IJIMHBEL [1APOJIS IIepen
BBEIUMCJIEHMEM Xell-3HauyeHUsd

DATA - cTpoka (mapoJib)
SIZE - Tpebyemasa OarHa
HOPMMPOBAHHOM CTPOKMU
RETURN
HOPMMPOBAaHHAA IO IOJIMHE CTPOKa

unsigned char* normalizeDataLen (

char* data,
int size)

// BHIOEJIeHVEe [aMsaTy [OI HOBYK CTPOKY
// + 1 CVMMBOJI KOHILIA CTPOKMU
unsigned char* res = new
unsigned char[size + 1];
// InnvHa BXOIHOMW CTPOKM
int datalLen = strlen(data);
int index = 0;
// konupyeM CrMBOJIEI U3 data
// mo TpebyemMoTro pasMepa size.
// Ecnu pnvHa cTpoku data MeHbule size
// TO UMKIMYECKU IOBTOPAEM ee
// TpebyeMmoe KOJIUYUECTBO pas

for (int i = 0; 1 < size; 1i++)
res[i] = data[i % datalen];

// HyJIb-0aMT - CUMBOJI KOHIIA CTPOKU

res[size] = 0;

return res;

#

B

#
#
#
#
#
d

K

HopMmpoBaHMe IOJIMHBEL [1APOJIS Iepen
EIUMCJIEHMEM Xell-3HaueHUs
DATA - cTpoka (mapoJib)
SIZE - TpebyeMas OJIMHA
HOPMMPOBAHHOW CTPOKMU
RETURN
HOPMMPOBAaHHASA IO IJIMHE CTPOKa
ef normalizeDatalen (
data: str,
size: int):
# Oymyumii pesyJybTaT

res = mwn

# mivHa BXOIHOM CTPOKM

datalLen = len(data)

# xommpyeMm cuMmBOJIE M3 data

# mo Tpebyemoro pasMmepa size.

# Eciom mymHa cTpoku data MeHbme size

# TO LUMKIIMUYECKM MOBTOpSeM ee Tpebyemoe
ONIMYECTBO Pas
for i in range (0, size):
o

res = res + datal[i % datalen]
return res

JInctuHr 2 — OyHKIMSA NOJIy4eHHs OJTHOTO XelI-3Hay

€HUS CTPOKH

S3eik C++

S3pik Python

BrlumciyieHMe OIOHOTO Xell-3HadueHUd
OT CTPOKM

DATA - cCTpOKa
MASK - wMaccuB 3HaudYeHUM KO3b0OMUMEHTOB
(pasmep coBnanmaeT c mimHOM data)
SIZE - @OjamMHa CTPOKM UM MacCKM
MOD - MOJYJIb BBIUMCJIEHMS Xell—-3HadeHUS
(mo ymomnuanmio, 256)
RETURN

[TV I VI T T

BeluMCJIeHME ONHOT'O Xell—-3HaueHUs

OT CTPOKMU

DATA - cTpoOKa

MASK -MaccuB 3HaueHUM KO3bOMLIMEeHTOB
(pasmep coBmnazmaeT c namHOM data)

SIZE - noJamHa CTPOKM UM MaCKU

MOD —MOINYJIb BBUMCJIEHMA Xell-3HaueHUSd

(mo ymosiuanHuioo, 256)

RETURN
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// BLIUMCJIEHHOE Xell-3HaueHMre # BBIUMCJIEHHOE Xell-3HaueHue
unsigned char hashMask( def hashMask (
unsigned char* data, data: str,
unsigned char* mask, mask: [],
int size, size: int,
int mod = 256) mod = 256) :
{ # Oynymmit pesyJsbTarT
unsigned char sum = 0; sum = 0
// B LUKJIe CJIOXeHMEe OalTOB CTPOKM, # B LUMKJIe CJIOXeHMe BalToB CTPOKHU,
// YMHOXEHHEIX Ha KODOOMIIMEHTE # YMHOXEHHBEIX Ha KO3OOUIIMEeHTEH
// w3 MaccuBa MASK # m3 Mmaccumea MASK
// (xosbduumenTer paBuer 0 mnm 1) # (xosddmumenTer paBHE 0 miam 1)
for (int i = 0; 1 < size; 1i++) for i in range (0, size):
sum += datal[i] * mask[i]; sum += ord(data[i]) * mask[i]
// BHUUCJIEHME MONYJIS UTOTOBOM CYMME # BHIUMCJIEHME MOIYJIS MTOTOBOM CYMME
// (ocTraTok OT mesieHua Ha MOD) # (ocraTrok oT mesieHusa Ha MOD)
sum = sum % mod; sum = sum % mod
return sum; return sum
}

[TaBmy ymanoch OonpeienuTh, 4TO BCe MapoJIH Iepe]] BEIYUCICHUEM Xell-3HaYeHU, HOPMUPYIOTCSI
10 MHE K 9 cumsonam. Takxke CTaao U3BECTHO, YTO JUIS KaXKAOTo OaiiTa XemI-3HaueHHs HCIIOIb3yeTcs
cBoii MaccuB K03 durenToB u3 0 u 1 (Macka), TO €CTh ISt BBIYMCIICHHS IIEPBOTO OaiiTa Xel-3HaueHu s
puMeHsieTcs Mackal, s BToporo 0aiiTa — Macka2 U Tak Jajee.
[Tomorwure [1aBny u onpenenuTe 3HAYSHUE MACOK M MTPABUIIBHOE XEII-3HAYCHUE IS TTAPOJIS:
superman

K 3a0aue npunacaemca:
«listing.cpp» — nuctTuHr QyHKIMS Ha s3bIKE MporpamMMmupoBanus C++,
«listing.py» — mucTUHT GYHKIMS Ha S3bIKE MporpaMmMupoBanus Python.

Pemenue

Jlns pemieHus 3ajaud HeoOXOAWMO mepedpaTh BCe 3HAUEHHMs MAacOK U CPaBHUTH pe3yjbTar
BBIUHCIICHUS XEII-3HAaU€HUN Ha U3BECTHBIX MPUMEPAX U3 TaOIHUIIbL.

Ecnn HOpMHpOBaHHas CTpOKa MMEET JUIMHY 9 CUMBOJIOB, TO U pa3Mep MAacKM TaK e paBeH 9
guciaaM. Yucna B Macke MOTyT puHUMaTh 3HaueHue 0 wim 1.

ANTropHUTM pelueHus:

1) HopMupyeM anuHy M3BECTHBIX Naposiei (ucnoibzyem QyHkuuio normalizeDatalen ¢
napaMeTpom size=9).

2) [lepebupaem 3Hauenue macku ot {0,0,0,0,0,0,0,0,0} ;o0 {1,1,1,1,1,1,1,1,1}
M BBIUKCISIEM TIEPBBIA OalT xern-3HadeHWs. Haxoaum Takyro MacKy, MpH KOTOPOW XelI-3Hau€HUe
nepBoro OaiiTa coBmajgaeT BO BCeX ueThIpex npumepax. [Ipum 3ToM 3HaYeHHE MACKM JIOJDKHO OBITh
OJINHAKOBO BO BCEX UETHIPEX MPUMEpax.

3) Bemonnsem m.2) mist 2-1o, 3-ro u 4-ro Oaiita xenr-3HaueHuil. Dopmupyem 4 Macku.

4) Ucnonb3yeM chopMUpOBaHHbBIE B 1.3) MacKu AJisl BbIUMCICHUS 4-X OalT Xell-3HaueHus Jis
napoiisi “‘superman”. IlpeaBapuTenbHO CTPOKY HEOOXOJMMO HOPMAalIM30BaTh N0 JJIUHBI 9 CUMBOJIOB
(supermans).

OtBer: supermans— 72 2F 21 27
Mackun: {0,0,0,0,1,0,0,0,0},
{1,1,1,1,1,0,0,0,0},
{0,0,0,0,1,1,1,1,1},
{0,1,0,1,1,1,0,1,0}
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Bapuanm 2

Cucrema ayreHTU(UKAIMM TPOBEPAET KOPPEKTHOCTh BBEJICHHOTO IAapoJs,

CpaBHUBasA

BBIUHCIIEHHOE Xell-3HaueHue. nxenepy [laBny ynanoch nepexBaTuTh HECKOJIBKO 3aIpOCOB(I1apoJIeii)

Y BBIYHMCJICHHBIX X€II-3HaYeHUH (CM. TaOIuILy).

Ilapoas Xem-3HaueHue (B 16-om gopmare)
batman 61 3C 12 D4
greenlight 6E 3F 0D E7
wonderer 65 3B 0OE OA
terminator 69 44 17 00

IIaBHy yAalaoCb 4YaCTHU4YHO BOCCTAHOBUTD HporpaM)Hnﬂﬁ KOoIa TIc€HEparopa XeIl-3HaueHUM

(cM. muctunrH 1, 2).

Jluctunr 1 — OyHKIMSA HOPMUPOBAHUS JJIMHBI TAPOJIS

S3pik Python

SI3pik C++
// HopMMpoOBaHME IJIMHEL [I&POJid Iepen
// BBIUMCJIEHMEM Xell-3HauyeHUsd
// DATA - cCTpokKa (mnapoJib)
// SIZE - TpebyeMmas IOjauHa
// HOPMUPOBAHHOM CTPOKMU
// RETURN
// HOPMUPOBAHHAL MO IJIMHE CTPOKa

unsigned char* normalizeDataLen (
char* data,
int size)

// BHIOEeJIeHVEe MNaMaTH [IO0I HOBYI CTPOKY
// + 1 CVMBOJI KOHIIA CTPOKMU
unsigned char* res new

unsigned char[size + 1];
// InnvHa BXOIHOMW CTPOKM
int datalen strlen (data);
int index =

//

0;
KONMpyeM CHMBOJIEI 13 data
no TpebyemMoro pasMepa size
ecnu namHa CcTpoku data MmeHbme size
TO LIMKIIMUECKNM HOBTOpHeM ee
TpebyeMoe KOJIMUEeCTBO pas

(int 1 = 0; 1 < size; i++)
res[i] = data[i % datalen];
// HyJIb-0amT - CUMBOJI KOHIIA CTPOKU
res[size] 0;
return res;

//

for

# HopMmupoBaHME OJIMHEL [1APOJIS epen
BBEIUMCJICHMEM Xell-3Ha4dYeHMHA

# DATA - cTpoka (Imapob)

# SIZE - Tpebyemasa IniamuHa

# HOPMMPOBAHHOW CTPOKMU
# RETURN
# HOPMMPOBAHHAS IO IJIMHE CTPOKa
def normalizeDataLen (
data: str,
size: int):
# Oymyumii pesyJybTaT
res = ""
# mivHa BXOIHOM CTPOKM
datalen = len(data)
# xonmpyem cuMBOJIEH M3 data
# mo Tpebyemoro pasMepa size
# ecnu nnmHa cTpoku data MeHbme size

# TO LUMKIMUYECKM MOBTOpSeM ee Tpebyemoe
KOJIMYECTBO pas
for i in range (0, size):
res res + data[i % datalen]
return res

Jluctunr 2 — OyHKIUS NOJTyYEeHUS! OJJTHOTO XelI-3HaUY€HUs! CTPOKHU

SI3e1k Python

SI3pik C++
// BBIUMCJIEHME ONHOTO Xell-3HadeHMUd
// OT CTPOKM
// DATA - cTpoka
// MASK - MacCCuB 3HaAUYeHUN KOBOOULMEHTOB
// (pasvep coemamaeT c nimHOM data)
// SIZE - §OJavHa CTPOKM UM MAaCKM
// MOD - MOIYJIb BBIUMCJIEHMS Xell-3HadeHUS
// (mo ymMoyuaHmo, 256)
// RETURN
// BEIUMCJIEHHOE Xell-3HaueHMre

unsigned char hashMask(
unsigned char* data,
unsigned char* mask,
int size,
int mod

256)

# BrlUMCJIEHME OOHOT'O Xell-3HAaUeHUS
# orT cTpoxu
# DATA -cTpoka
# MASK -MaccuB 3HAUeHUM KO3OOULMEeHTOB
# (paBsmep coBmnazmaeT c namHOM data)
# SIZE - miMHa CTPOKM ¥ MACKM
# MOD - MOIYJIb BBUMCJIIEHUSA XElUl—3HAaUYeHUsd
# (mo ymosuaumo, 256)
# RETURN
# BHIUMCJIEHHOE Xell-3HadeHMe
def hashMask (
data: str,
mask: [],
size: int,
mod = 256) :
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{ # Oynymmit pesyJsbTarT
unsigned char sum = 0; sum = 0
// B LUKJIe CJIOXeHMEe OalTOB CTPOKM, # B UMKJIe CJIOXeHMe BalToB CTPOKHU,
// YMHOXEHHEIX Ha KODOOMIIMEHTEH # YMHOXEHHBEIX Ha KO3OOUIIMEeHTEH
// w3 MaccuBa MASK # m3 Mmaccumea MASK
// (xosbduumenTer paBuer 0 mnm 1) # (xosddmumenTer paBHE 0 miam 1)
for (int i = 0; 1 < size; 1i++) for i in range (0, size):
sum += datal[i] * mask[i]; sum += ord(data[i]) * mask[i]
// BHUUCJIEHME MONYJIS UTOTOBOM CYMME # BHIUMCJIEHME MOIYJIS MTOTOBOM CYMMEI
// (ocTraTok OT mesieHua Ha MOD) # (ocraTrok oT mesieHusa Ha MOD)
sum = sum % mod; sum = sum % mod
return sum; return sum
}

[TaBny ynanocs onpeaesuThb, 4To BCE AapOIH NEPE]] BBIYMCIECHUEM XEIlI-3HaU€HU N, HOPMUPYIOTCS
1o JyinHe K 9 cumgonam. Takxe cTano U3BECTHO, YTO IS KaXA0T0 OaiiTa Xenl-3HaueHusl UCTIOJIb3YeTCs
cBoii MmaccuB KodpdunmenToB u3 0 u 1 (Macka), TO €CThb JJIsl BRIYMCICHUS IIEPBOTO 0aiiTa Xe-3HaueHUs
npuMeHsieTcs Mackal, s BToporo OaiiTa — Macka2 U Tak Jajee.
[Tomorute [laBny 1 onpenenuTe 3Ha4YeHUE MAaCOK U NPABUIIbHOE XEII-3HAYEHUE I TapOJIs:
robocop
K 3a0aue npunacaemcs:
«listing.cpp» — auCcTHHT QYHKITUS Ha sI3bIKE MporpaMmupoBanust C++,
«listing.py» — iucTUHT QYHKIMS Ha S3bIKE TporpaMmmupoBanus Python.

Pemenue

Jlns pemieHust 3ajaud HeoOX0oAMMO IepedpaTh BCe 3HAUEHHMS MAacOK U CPaBHUTHb pe3yjbTar
BBIUHCJICHUS X€UI-3HAU€HUN Ha U3BECTHBIX NPUMEPAX U3 TaOIHUIIbL.

Ecnn HOpMHMpOBaHHas CTpOKa MMEET JUIMHY 9 CUMBOJIOB, TO M pa3Mep MacKd TakK )K€ paBeH 9
yuciaaM. Yucna B Macke MOryT puHUMarh 3HaueHue 0 wim 1.

ANTOpHUTM pelIeHus:

1) HopMupyeM anuHy M3BECTHBIX Napojiei (ucnoibdyem QyHkuio normalizeDatalen ¢
napameTpom size=9).

2) [lepebupaem 3Hauenue macku ot {0,0,0,0,0,0,0,0,0} ;o0 {1,1,1,1,1,1,1,1,1}
M BBIUKCIISIEM TIEPBBIA OalT xerr-3HadeHWs. Haxoaum Takyro MacKy, MpH KOTOPOW Xell-3HaueHUe
BBIUMCIIEHHOT O 0aifTa coBnasaeT BO BceX ueThIpex nmpumMepax. [Ipu sToM 3HaueHHEe Macku 10JIKHO OBITh
OJINHAKOBO BO BCEX UETHIPEX MPUMEpax.

3) BeimonHsem 11.2) mist 2-ro, 3-ro u 4-ro 6aiita xem-3HaueHuil. @opmupyem 4 MackH.

4) Ucnonb3yeM chopMUpOBaHHbBIE B 1.3) MAacKu JAJsl BbIUMCIECHUS 4-X OalT Xeml-3HaueHus s
naposisi “robocop”. IlpeaBapuTerabHO CTPOKY HEOOXOJMMO HOPMAIW30BaTh 10 UIMHBI 9 CHMBOJIOB
(robocopro).

OrBer:  robocopro - 63411303
Mackn: {0,0,0,0,1,0,0,0,0},
{0,0,0,1,1,1,0,0,0},
{0,0,1,1,1,1,1,0,0},
{1,1,0,1,1,1,0,1,1}
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3agauya 4. CyOoTuTpBI

Bapuanm 1

CekpeTHbIe areHThl UCMHOJb30BaIM (hailibl ¢ CyOTUTpaMu K (QuIbMaM JJsi CKPBITHS TaWHBIX
cooOmiennii. OHM TpUAYMaNX CHENHMATIBHBIA METOJI COKPBITHS JaHHBIX B CYOTHUTpax, KOTOPBIH
HE BJIMSIET HAa UX OTOOpaKEHHE U HE BBI3BIBAET MOJIO3PEHUI PU MPOCMOTpE hUibMma.

B mpunaraemom aiinie CKpbITO 0HO €10BO. OmpenenuTe METOJ COKPBITUS M pacimudpyiire
CHPSITAHHOE CIIOBO.

K 3a0aue npunacaemcs:
«Cyomumpul_e1.srt» — TEKCTOBBII JOKYMEHT C CyOTUTpaMu.

Pemenue
B npunaraemom ¢aiine conepxurcsa 80 cyOtutpoB. Ecnu npennonoxuth, 4To OAUH CyOTHTp
WCTIOJB3YEeTCs U CKPBITHS OAHOTO OUTa, TO B JTaHHOM (haiine ckpbito 80 6ut mim 10 cuMBOIIOB.
[TockonbKy mpuIyMaHHBIH MeTOJ IIM(POBAHUS HE BIMSIET Ha OTOOpPaKEHUE MCXOHBIX
CyOTHUTpPOB, TO HCKaTh HH(OPMAIIHIO B TEKCTE HET CMBICTIA, €r0 TOYHO He MeHsUTH. [locMoTprM Ha Bpemst
HOSIBJICHUSI CyOTUTPOB U MOIPOOYEM OTHICKATh 3aKOHOMEPHOCTb.
MOHO 3aMETUTh, YTO BO BCEX CYOTHTpax MmocienHss mudpa Bo BpeMEHU UX MOSBICHHS paBHA
60 5, mubo 8. BelnuieM nmociie1oBaTeIbHOCTh 3THX IUdp, pa3ous Ha 10 6;10k0B 1o 8 1IUdP.
88558585
88558555
88555558
88555858
88585555
88555555
88585585
88555555
88558585
88555555
Ectb Bcero nBa BapuaHTa MK(POBAHUS JaHHBIX: 5 MOXKET OBITh UCIIOJIb30BaHa /1 nepenauu 0,
8 — s mepenaun 1 uimm Ha0OOPOT.
Ecnu nepeBectu mosyuyeHHble OUTHI B cUMBOJIBI ¢ nomolnbeio Tabmunsl ASCII, To B mepBom
Bapuante pe3ynbratoM Oynet cioBo KUBEPATAKA.

OtBer: KUBEPATAKA

Bapuanm 2

CekpeTHble areHThl MCHOJb30BaIM (ailsibl ¢ CyOTHTpaMu K (puiabMaM JUIsl CKPBITHS TallHBIX
coobmeHuit. OHM TpUAYMadd CHEIHATbHBI METOJ COKpPBITHS HaHHBIX B CYOTHUTpax, KOTOPBIH
HE BIIMSET Ha UX OTOOpaXKeHHE U He BBI3BIBACT MTOI03PEHUI MPH MPocMOTpe (hribMa.

B npunaraemom ¢aiinie ckpeiTo oHO cioBo. OmpeneianuTe METOA COKPBITUS U paciiudpyiite
CIPATAHHOE CJIOBO.

K 3a0aue npunacaemcs:
«Cyomumpul_82.srt» — TEKCTOBBIA JOKYMEHT C CYOTUTpaMH.

Pemenue
B npunaraemom ¢aiine conepxkurca 80 cyOTuTpoB. Ecnm mpeanonokuThk, 4TO OAUH CYOTHTP
UCTOJIB3YeTCsl U CKPBITUS OAHOTO OUTa, TO B JaHHOM (aitne ckpbito 80 6T mnu 10 cuMBOIIOB.
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[TockonbKy NPUAYMaHHBIA METOJ IHQPPOBAHUS HE BIHUICT HA OTOOPAKEHHE HMCXOIHBIX
CYyOTHTPOB, TO UCKATh HH(OPMALIHIO B TEKCTE HET CMBICIIA, €r0 TOYHO HEe MeHsUTH. [locMOTpuM Ha BpeMs
MOSIBJICHUSI CYOTUTPOB U TIOMPOOYEeM OTHICKATh 3aKOHOMEPHOCTD.

MOXHO 3aMETHTh, YTO BO BCEX CYOTHTpax HOCICAHSS Iudpa BO BpEMEHHU HX IMOSBJICHHUS paBHA
160 3, mubo 7. Beimuiiem mocienoBaTebHOCTh 3TUX mudp, pa3ous Ha 10 610k0B Mo 8 nudp.

77337737
77333333
77373333
77373377
77377333
77337333
77373373
77333737
77337377
77377733

Ecth Bcero aBa BapuanTa IM(PpPOBaHUS JaHHBIX: 3 MOXET OBITh MCIIOJIb30BaHa JuIs nepeaun 0,
7 — s nepenavn 1 uiam Ha00OPOT.

Ecnu mepeBectn monydeHHbIe OUTHI B cUMBOJBI ¢ nomoinsio Tabmunbl ASCII, To B mepBoMm
BapuaHre pe3yiapraToM Oyner cioBo HAPYIIIMTEJID.

OtBer: HAPYHIUTEJID
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3agaua 5. QR-koxg
Bapuanm 1

QR kox — 3TO MOHOXpOMHasi KapTUHKA, B KOTOPOW 3aKOAMPOBAHBl HEKOTOpbIC IaHHbBIE
(andaBuTHO-IIMPPOBBIE CHUMBOJBI, MOOANTOBEIE gaHHBIE). QR-KOA COCTOMT W3 3aKpalleHHBIX
Y HEe3aKpalleHHbIX MOAYJIeH. 3aKpallleHHbIM MOIYJIb COOTBETCTBYET «1», He3aKpalleHHBIN — «0».

QR-kox tuma Micro-QR umeet paszmep 15x15 Moayneit u COCTOUT U3 CISAYIOIIMX KOMIOHEHTOB
(cm. pucyHok 1):

(1) — mouckoBBIit 070K (UEPHBII KBaApaT pa3MepoM 3 Ha 3 MOJTYJIsl, KOTOPBIN OKPY)KEH paMKO 13
OebIX MO/YJIEeH, KOTOpask OKpY>KeHa PaMKO U3 YEPHBIX MOAYJIEH, KOTOpasi OKpYy>KeHa pPaMKO U3 OeIbIX
MOJIyJIeH TOJBKO C BHYTPEHHHUX CTOPOH) — PACIIONIOKEH B JIECBOM BEPXHEM YTIIY;

(2) — ropusoHTANTBHAS CHHXPOIIOJIOCA (HAYMHAIOTCS OT CAMOT'0 BEPXHETO MPABOTo OEI0r0 MOTYIIs
MTOMCKOBOTO 0JIOKA U UJIET, Yepenys Y€pHbIe U Oebpie MOJIYIIH, TI0 TOPU3OHTAIIN ),

(3) — BepTHKaTbHAS CHHXPOMOIOCA (HAYMHAOTCSA OT CaMOTO HHXKHETO JIEBOTO OEI0ro MOIYJIst
MTOMCKOBOTO OJIOKA U UJIET, Yepeays YEpHBIC U OeIbie MOIYJIH, IO BEPTUKAIIH);

(4) — cnyxebHas uadopmarus, coaepxaiias Tui u Bepcuio QR-kona (7 6ur) — npoaydupoBana
2 pa3a (ay0uan1 cieBa-HampaBo, ay0/b2 CHH3Y-BBEPX, 3HAUCHHE I-X OMTOB B TyOJIsIX COBIAIAI0T);

(5) — 3aron0BOK maHHBIX, coaepskammuii popmat qanHbX (1110 — andaBuTHO-1IH(POBHIE CHMBOJIEI);

(6) — pa3mep maHHBIX B cuMBoJiax (8 6ut) — uncio ot 0 10 15;

(7) — camu naHHBIC M OAWTHI 3aMIOJHUTENS (IIPU HEOOXOIUMOCTH).

2

8 0101112 132 14 15
| 7 p3| | |

6 - 4)

5 yone2

4 |ps D2

3 D4|cs|c7 )
2 B6/25
sh\_| il B4|B3

cpll 11213/4[56]7 o8 B2|B1
10 D13 D10 D5 (6)

©) 2 I
12
13 ] _p1s D12 D7 Size (5)
14 D14 D11 pe[ | | 1110
15 1l | | Type|

Pucynok 1 — Crpykrypa QR-xona

JlaHHble pa30ouThl Ha OJokM 1o 8 OuT. CaMu JaHHBIC 3aKOJAMPOBAHBI CICIYIOIIUM 00pa3oM:
KaXJIOMy CHMBOJIY CTABHTCS B COOTBETCTBHUHU YHUCIO W3 TaOmHIbl (cM. Tabmuiy 1) pasmepom 6 OUT
(B1, B2, ..., Bg). OcraBmmecss 2 Outa (C7, Cg) 3amoiHSIOTCS 3HAUYCHHEM KOHTPOJILHOW CYMMBI
o ¢opmyre:

C7=B1 B3 @D By,
Cs = B2 Bs @ Be,
rae @ — cnoxenue mo moxyto 2 (uckmovaromee MJIM, XOR):

0c0=0
0p1l=1
190=1
191=0
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17

2023/2024
y4eOHBII TOA

Tabnuma 1 — KonupoBanue/nekoaupoBaHue CUMBOJIOB 17151 ali(haBUTHO-ITU(POBOTO PEKUMA

CumsoJ (3nauenue|/IB.3HaueHune| CumBoJ |3Hadyenue|/IB.3Hayenne| CumBo |3Hayenne|/lB.3HavyeHUe
0 0 000000 F 15 001111 U 30 011110
1 1 000001 G 16 010000 v 31 011111
2 2 000010 H 17 010001 W 32 100000
3 3 000011 I 18 010010 X 33 100001
4 4 000100 J 19 010011 Y 34 100010
5 5 000101 K 20 010100 Z 35 100011
6 6 000110 L 21 010101 |mpo6en 36 100100
7 7 000111 M 22 010110 $ 37 100101
8 8 001000 N 23 010111 3 38 100110
9 9 001001 (o) 24 011000 * 39 100111
A 10 001010 P 25 011001 + 40 101000
B 11 001011 Q 26 011010 - 41 101001
C 12 001100 R 27 011011 . 42 101010
D 13 001101 S 28 011100 / 43 101011
E 14 001110 T 29 011101 : 44 101100

MakcumanbHas JyinHa CTpoKd B microQR — 15 cumBoOB.
Ecnu pgaHHBIX MEHBIIE, TO OCTaBIIHecsd 8-OMTHBIC OJIOKH 3alOJHSIIOTCS MacKaMH 2-X THIIOB,
yepenys npyr apyra: 1101 1100, 0001 0001, ..., moka He 3amOJIHUTCS BCE MPOCTPAHCTBO JAAHHBIX

QR-kxopa.

3aroJIHeHNe HAYMHAETCS ¢ IPABOr0 HIKHETO yIia, MIET B Mpeeaax CTOJ0MKA CIpaBa-HaJEBo,
CHM3Y-BBepxX. Ecnm Texymmii Moaynb 3aHAT (HampuMep, IMOJIOCOM CHHXPOHM3ALUH, CIYKEOHBIMU
JAHHBIMU HJIM TIOMCKOBBIM OJIOKOM), TO OH mpomnyckaercd. Eciu AOCTUTHYT BepXx cToJIOMKa, TO
JBMKEHUE TPOJIOKACTCA ¢ BEPXHEro MPaBOro yriia CToJIOMKa, KOTOPBIA PacHookKeH jeBee, U HIET
cBepxy BHU3. [lOCTUTHYB HM3a, ABM)KEHHE IPOJOJKAETCS OT HUYKHEro MpaBOro yria CTOJOMKa,
KOTOPBII pacloyioxkeH JieBee, U UIET CHU3Y-BBepX. M Tak manee, moka Bc€ cBOOOAHOE MPOCTPAHCTBO
He Oyzert 3anonHeHo. Hymepanus u nmopsiiok 3anonHeHust Moayneit QR-koza npeacrasieH Ha puc.2.
9 10 11 12 13 14 15

https://ikb.mtuci.ru

1 2
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6 7 8
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3 81[32/31(26|25

4 79| 3433|2423
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- 73| 40| 39| 18| 17
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Pucynok 2 — [locnenoBarensHOCTh OMTOB B Osiokax QR-koma
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[To cetu nepenasaiics QR-kox, conepxkamuii HekoTopoe coodienune. OgHaKO B X0Jie NIepeaadn
ctpoku QR-kona nepenyranuck. BocctanoBuTe ncxoaubiii QR-Ko1 M U3BIEKUTE COOOIICHUE.
1 2 3 4 5 6 7 8 9101112131415

Penrenne
Heo0OxonuMo onpenenuts MecTo Kaxk10i CTpoKH UcXos u3 cTpykTypsl QR-kona. [Iponymepyem
HMMEIOIINECS] CTPOKH U MPEACTABUM UX B IBOMYHOM (opmare.

Homep JABonuHbIi popMmart
CTPOKH

1. 1111000101 10111
2. 111111101010101
3. 100101100011 100
4. 101110100001 101
S. 0 00000O0CO0O1O001O0T11
6. 100000100101010
7. 101110101100000
8. 01 0001011000000
Q. 000111000111001
10. 1111111000111 11
11. 100101110010101
12. 100000101010000
13. 11 0001011000010
14. 101110100000010
15. 01 0000011111010

Hcxons u3 crpykrypbl QR-KoJa, MOXHO BBIZICIIUTH OOsI3aTeNIbHBIC (PUKCHPOBAHHBIC OJOKH —
MTOMCKOBBIN OJIOK.

Ha 1-10 mo3unuto(cTpoKy) MOIXOAUT TOJIBKO CTPOKA 2, MOCKOJBKY COACPKUT BEPXHIOK YaCTh
kBagpara («111111101010101»), a TakkKe TOPU30HTAITBHYIO CHHXPOIOJIOCY.

Ha 2-10 mo3uIuio moaxo/isT TOIbKO ¢cTpoku 6 wim 12 (mociemnoBaTeibHOCTE «1 000001 0...»).

Ha 3-5-10 mo3unuu nogxoast ctpoku 4, 7, 14 — oHM conmepikaT «IEHTPATbHBIN KBAApPAT U3 TPEX
«1» u obpamiieHre GOJIBIIOrO KBaparTa MOUCKOBOro 00ka («10111010..»).

Ha 6-r0 mo3uiuo moaxoquT ToIbKo cTpoka 12 umm 6 (oOpaTHast OT CTpOKH 2).

https://ikb.mtuci.ru http://www.academy.fsb.ru/



https://ikb.mtuci.ru/
http://www.academy.fsb.ru/

3aKIIOUUTENLHBINA dTAll 19 2023/2024
11 xnacc Y4eOHBIN TOJT

Ha 7-10 mo3uiuio moaxoauT ojHa CTPOKa u3 octaBiimxcs — ctpoka 10 («11111110..» — HU3
KBaJparta).

Ha 8-1o mo3uiuro moaxoaut Toibko ctpoka 5 («00000000...»).

Teneps pazdepeM HKHIOW YacTh QR-koxa.

W3BecTHO, 4TO B MPAaBOM HIKHEM YIIIy COAEPKUTCS dopmar HaHHbIX — «1110». IIpu stom
B [IEPBOM CTOJIOIIC UJIET BEpTUKAIIbHASI CHHXporosioca. CliejoBaTeIbHO, HEOOXOIUMO HAHTH CTPOKH:

— HaYMHAeTCs ¢ «1» U 3akaHyuBaercsa Ha «11» (15-a mo3umus QR-koma) — moxxoaar cTpoku 1 u
10, HO cTpoka 10 yxe cTouT Ha 7-i MO3UIIMHU — OCTAETCs CTPOKa 1;

— HaynHaeTcs ¢ «0» u 3akaHumBaeTcs Ha «01» (14-1 mo3umusa QR-koma) — MOAXOIUT TOJIBKO
cTpoka 9.

[Toste «pa3mep TaHHBIX» COACPKUT HHPOPMAITUIO O KOJIMYECTBE CUMBOJIOB. M3 yCIIOBHUS H3BECTHO,
YTO MaKCHUMaJlbHas JJIMHA CTpoku — 15 OuT. Ilockonbky Ha moje JUIMHBI BhIaensercs 1 OalTt, TO
3HaueHue 15 Oyxaer 3amucano kak «00001111». CnemoBaTenbHO, IepBhie 4 OUTA MO JITUHBI BCET/Ia
Oyayt paBHbl «0000». Ocramoch HaWTH CTPOKU, HauMHAWOIUecs Ha «1» U «0» (BepTuUKalbHas
CHUHXpOII0JIOCa) U 3akaHuuBarouecs Ha «00». [logxonar cieayromue CTpOKu:

—Ha 13-10 nmo3unuio — HauuHAeTCs ¢ «1» 1 3akaHuuBaeTcs «00» — MoaxoasaT cTpoku 3, 7, 12.
Opnako ctpoku 7 1 12 yxxe 3a1eiiCTBOBaHbI, 3HAYUT OCTAETCS TOJIBKO CTPOKa 3;

— Ha 12-10 no3unuio — HaunHaercs ¢ «0» u 3akaHuuBaercs «00» — cTpoka 8.

3adukcupyem NpoMeKyTOUHBINA pe3ysbTar.

Io3uuusa | Homep crpoku

(Homep U3 MOJIY4YEHHOI' 0 3HaveHHe CTPOKHU

CTPOKH) QR-kona

1. 2 111111101010101

2. 6, 100000100101 010
12 100000101010000

3. 4, 101110100001 101

4, 7, 101110101100000

5 14 101110100000010

6 12, 100000101010000
6 100000100101 010

1. 10 111111100011 111

8. 5 000000001 0O01O011

9.

10.

11.

12. 8 01 0001011000000

13. 3 100101100011 100

14. 9 000111000111001

15. 1 1111000101 1011T1

Ocranuce He pacnipeaeneHHbIMu cTpokH 11, 13, 15. 13 Hux Tonpko crpoka 15 HaumHaeTcs ¢ «0» —
3HAYHUT B COOTBETCTBHUH C BEPTUKAIBHOW CHHXPOMOJIOCON OHA BCTaHEeT Ha mo3ummto 10.

W3BecTHO Takke, 4To B 9-if cTpoke B 9-M cTonO11e Beersia CTOUT «1». M3 ocTaBIIMXcs IByX CTPOK
(11, 13) Tonbko B cTpoke 13 Ha 9-m mecTe cTouT «1». CienoBaTenbHO, CTpoka 13 uaet Ha 9-10 mo3uiuio,
crpoka 11 — Ha 11-10 mo3unuto.

Htoropoe pacnpeaciicCHue CTpOK MPEACTABICHO HUKC. Pas6epeM CJ'IY)KC6HYIO I/IH(I)OpMaI_II/IIO.
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Homep Homep cTtpoxn
U3 MOJY4YCHHOT 0 3HavyeHue CTPOKH
CTPOKH OR-kona
1. 2 111111101201 0101
2. 6, 1 0000O01TO00RLOCI1TOI1IO
12 10000O011O01TP1O000O00
3. 4, 101 110100pPO0I1IT1O01
4, 7, 1011101101 O0O0CO0CO0O0
5. 14 101 110100PO0O0CO0OT1IO0
6. 12, 1 0000O01TO01P01O000O00
6 10000O011TO0O0RLOC1ITOT1IO
1. 10 111 111100011111
8. 5 00 000 000O0l1J001O011
9. 13 1j1 0 0 01 0 1J1 0 O OO 1O
10. 15 01 0000011111010
11. 11 100101 110010101
12. 8 01 0001011000000
13. 3 100101 100011100
14. 9 000111000111 001
15. 1 111 100010110111

I/ISBCCTHO, qTo cny;xe6Ha;1 I/IH(I)OpMaL[I/IH IIY6J'II/IpyeTC$I B IBYX MECTax. O,Z[Ha KOIIMA HaM N3BCCTHA

(ctpoka 9 6uthl 2-8) — «1000101».

BeprukanbHblit 1y0nb ciry:keOHON HHPOPMAITUK TOIDKEH ee TOBTOPATH (cTober 9, cTpoku ¢ 9-if
1o 2-10 cHU3y-BBepX). CienoBaTenbHO:

— Ha 6-1 MMO3UIIMH JTOJKHA HAXOJIUTCS CTPOKa 6;

— Ha 5-# MO3UIIMKU AOKHA HAXOAUTCA CTpoka 14 wnu 4,

— Ha 4-1 MO3UIIMH JTOJKHA HAXOJIUTCS CTPOKa 7,

— Ha 3-# MO3UIIMKU AOKHA HAaXOAUTCs cTpoka 4 unu 14 (obpaTHoe oT 5-ii MO3UIUN);

— Ha 2-1 TMO3UIINU JTOJDKHA HAXOIUTCS CTpoka 12.

HroroBoe pacmpeeneHne CTPOK MpeICTaBIeHO Hmke. PazdoepeM momyumBmmiics QR-xox Ha

OJIOKH.
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Homep Homep cTtpoxn
U3 MOJYYCHHOI'0 3HavyeHue CTPOKH
CTPOKH OR-Kkoxa
1. 2 111111101010101
2. 12 100000101t 1o00f00
3. 4, T0111010/0bo11fo1 baiit2
14 10111010l0poooft ol
4. 7 10111010/t oo00]0o0
5. 14, 101110100bpbooof1o
4 101110100po11l01
6. 6 100000¢110lofk oz1of1 of | Eait
aiitl
7. 10 11111110f0f11111] 5 o1911101
8. 5 00000000liJoo1o0l1 1V
9. 13 11000101100 0 0.
10. 15 01 0000011111010 Pa3mep nanubIx
11. 11 1001011100101J01 00001001, =919
12. 8 01 0001011000000
13. 3 1001011000111
14, 9 0001110001110f 1 Tun 1anubIx
15. 1 1111000101101z 1110

N3 BoccTaHoBieHHO#M yacTH QR-KoJ1a MOXKHO ONpPENeInTh, YTO JJIMHA COOOIICHUS COCTABISACT
9 cumBoJ0B. M3BecteH 1-i cuMBOII, KOTOPHIA onpenensercs mo tabnume — 01111101 = 01111101 = V.
Bropoii cuMBOJ MOKET IPUHSTH CIICIYIONINE 3HAYCHHUS UCXOIsl U3 KOMOMHAIMK CTPOK 4 1 14 Ha
MO3UIUAX 3 U 5:
10000100 — na 3-it mo3unuu ctpoka 14, Ha 5-it mo3unmu cTpoka 4,
01001000 — na 3-i mo3umuu cTpoka 4, Ha 5-i MO3UIUH cTpoKa 14.
[TocunTaem KOHTPOIBHYIO CYMMY 110 OpMYyJie U3 YCIOBUS:

10000100 — 100001 00:

C=B1@P B3P Bs:0=16 0 0— nepepno
Ce=B2P BsP Be:0=06& 0 1-—uesepro

01001000 — 010010 00:

C=B1PB:@Bs0=06 0 0-—Bepno
Ce=B.PBsPBs:0=1P 1 0-—Bepno
CrenoBarenbHO, Ha 3-if mo3unuu OyaeT cTpoka 4, Ha 5-i mo3uimu — cTpoka 14.

[Toctpoum oxoHuarenbHbIH QR-KOA 1 pa3oObeM Ha OJOKH TaHHBIX.

https://ikb.mtuci.ru
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11 xnacc Y4eOHBIN TOJT
Homep Homep cTpoku 0013?.38?.0 baiit8 v/ baiit3
CTpokH U3 MOJy4eHHOI 0 N 00001001 / 00110000 1

QR-xona . ] Baiir2
1. 2 111111N0101fo10 01001011
2. 12 1000001081 1ffo o0
3. 4 1011101 o0foNaofrZljo 1
4. 7 101110101 ¢Jooffoo
5. 14 1011101 0|0 0_0 B
6. 6 100000100k pl1ofro Baiirl
7. 10 11111110fo0ffif1.101 14 51111101
8. 5 0000000 0liof1Vofl11
9. 13 1100010 1|1
10. 15 0L 00O0[0 0T 101 1]1 o]k © Pa3smep JaHHbIX
11. 11 10 0/1 01 11 040 1/o 1]Jd\1}] 000010012 =910
12. 8 01 0fo ofLei1l 1 ofofollo 0
13. 3 110 01071 1104 1
14, 9 000 1 1)1 o0 ol 1 1]Jofo 1 Tin ganmbIx
15 1 111 00070 ol iz 1 1110
.
Baiit10 baitt7 baiit5 baiit4
11011100 10001011 01100011 01110100
bairl1 Baiit6
00010001 01101111

Baiir 1 — 01111101 = 01111101 -V
baiit 2 - 01001011 = 010010 11 — |
Baiit 3 — 00110000 = 001100 00— C
baiit 4 — 01110100 = 011101 00-T
Baiit 5 — 01100011 = 011000 11 -0
baiitr 6 — 01101111 = 01101111 -R
Baiit 7 — 10001011 = 100010 11 -Y
baiit 8 — 00001001 = 000010 01 — 2
Baiit 9 — 00010010 = 000100 10 — 4
baiitet 10,11 w manpme moBTopsitoTr Macky: «11011100 00010001», yto moaTBep>kmaet
KOPPEKTHOCTH noxydeHHoro QR-kona.

OtBer: VICTORY?24

Bapuanm 2

QR kox — 3T0 MOHOXpOMHasi KapTHMHKA, B KOTOpPOM 3aKOAMPOBaHbl HEKOTOPHIE IaHHbIE
(anmpaBUTHO-IIM(PPOBBIC CHMBOJIBI, IMOOAWTOBBIC gaHHBIE). QR-kKOm cocToMT W3 3aKpalIeHHBIX
1 HE3aKpAIICHHBIX MOAYJIEH. 3aKpalleHHbIN MOyJIb COOTBETCTBYET «1», He3aKpaleHHbIN — «0».

QR-xon Trma Micro-QR umeet pa3zmep 15x15 Moymnel 1 COCTOUT U3 CIEIYIONUX KOMIIOHEHTOB
(cM. pucyHOK 1):

(1) — mouckoBsIii 010K (YEPHBIN KBaJpaT pazMepoM 3 Ha 3 MOJIYJIs, KOTOPBIH OKPYKEH paMKOH U3
OembIX MOYIIEH, KOTOpast OKpY>KeHa PaMKOI U3 YEPHBIX MOAYJIEH, KOTOpasi OKpYKeHa PaMKOH U3 OeIbIxX
MOJ1yJIel TOJIBKO C BHYTPEHHHUX CTOPOH) — PACIIOOKEH B JIEBOM BEPXHEM YIIIY;

(2) — ropu3oHTaNTBPHAS CHHXPOMOJIOCA (HAYMHAIOTCS OT CAMOT'0 BEPXHETO IPABOTO OEII0r0 MOTYIIS
MTOMCKOBOTO OJIOKA U UJET, uepenys 4€pHble U Oesble MOyJIH, IO TOPU30HTAIIN);
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(3) — BepTHKanbHAsE CHHXPOIOJOCA (HAYMHAIOTCS OT CaMOr0 HHXKHETO JIEBOTO OEI0ro MOy
MOMCKOBOTO OJIOKA M UET, Yepeays YEpPHbIC U OeJIble MOMYIIH, TI0 BEPTUKAIIH);

(4) — cnyxeOHast nHbopMmarusi, coaepxaiias Tui u Bepcuro QR-koxa (7 6ut) — npoaybnupoBaHa
2 pasa (ay0us1 cieBa-HampaBo, ay0JIb2 CHH3Y-BBEPX, 3HAUCHHE I-X OMTOB B TyOJIsIX COBIIAIAIOT);

(5) — 3aronoBok naHHBIX, conepxammii popmar nanubix (1110 — andaBuTHO-1(POBBIE CHMBOJIBI);

(6) — pa3smep maHHBIX B cuMBojiax (8 6ut) — uncio ot 0 10 15;

(7) — camu aHHBIC ¥ OAKTHI 3AMOIHUTENS (TIPH HEOOXOJUMOCTH ).

2
B 01011 .12 12 14 15
N4
Jyons2
D2
c7 (7)
B3
sl 1121314[5]6[7 D8 B2|B1
10 D13 D5 (6)
(3) % N
12
13 ] p1s D12 D7 Size (5)
14 D14 D11 pe[ | | 1110
15 1l | | Type|

Pucynok 1 — Ctpykrypa QR-kona

Janubie pa30uThl Ha Omoku 1o 8 6uT. CamMu JaHHBIE 3aKOJUPOBAHBI CIEIYIONIUM 00pa3oM:
KaKJOMY CHMBOJIY CTaBUTCA B COOTBETCTBUU UYMCIIO M3 Tabmuibl (cM. Tabmuiy 1) pasmepom 6 Out
(B1, B2, ..., Bg). OcraBmmecs 2 Outa (C7, Cg) 3amojHSIOTCS 3HAUYCHHEM KOHTPOJBHOW CYMMBI
no opmyie:

C7=B1 @ B3 D By,
Cs = B2 D Bs @ Bs,
rae @ — cnoxenue mo Moaysto 2 (uckmovaroriee MJIN, XOR):

06g0=0
06p1=1
1é0=1
11=0
Tabmuna 1 — KogupoBanue/nekoaupoBanrne CUMBOJIOB 17151 aJ1(haBUTHO-IIM(PPOBOTO pexkumMa
Cumpoa (3navenue|/[B.3Havyenune] CumBoa |3navenne|[IB.3HaueHue] CumBoa |3HauyeHue|[B.3HaAUEeHUE
0 0 000000 F 15 001111 U 30 011110
1 1 000001 G 16 010000 v 31 011111
2 2 000010 H 17 010001 W 32 100000
3 3 000011 I 18 010010 X 33 100001
4 4 000100 J 19 010011 Y 34 100010
5 5 000101 K 20 010100 Z 35 100011
6 6 000110 L 21 010101 |mpo6exn 36 100100
7 7 000111 M 22 010110 $ 37 100101
8 8 001000 N 23 010111 % 38 100110
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11 xnacc Y4eOHBIN TOJT
9 9 001001 (0] 24 011000 * 39 100111
A 10 001010 P 25 011001 + 40 101000
B 11 001011 Q 26 011010 - 41 101001
C 12 001100 R 27 011011 . 42 101010
D 13 001101 S 28 011100 / 43 101011
E 14 001110 T 29 011101 : 44 101100

MaxkcumanbHas JuinHa cTpokd B microQR — 15 cuMBoIoB.

Ecnu maHHBIX MEHBINE, TO OCTAaBINUECS 8-OMTHBIC OJIOKW 3alOJHSIOTCS MacKaMu 2-X THIIOB,
gepenays npyr apyra: 1101 1100, 0001 0001, ..., moka He 3amOTHHUTCS BCE MPOCTPAHCTBO JAHHBIX
QR-xopa.

3arnoyiHeHHEe HAYMHAETCS ¢ TIPABOTO HIDKHETO yria, HIET B Mpeaeiax CTOJOHMKA CIpaBa-HaJIEBoO,
CHHM3Y-BBepxX. Ecim Tekymuii Moaylib 3aHAT (HampuMmep, IMOJIOCOH CHHXPOHHU3ALUH, CIY)KEOHBIMHU
JaHHBIMA WJIM TIOMCKOBBIM OJIOKOM), TO OH Hpomyckaercsa. Eciu AOCTHTHYT BepX CTOJIOWKA, TO
JIBMDKEHUE TPOJIOJDKACTCS C BEPXHETO MPAaBOro yriia CTOJIOMKA, KOTOPBIA PACIOJIOKEH JieBee, U HIET
cBepXy BHHU3. JIOCTHTHYB HHW3a, IBIDKEHHE IMPOJODKACTCS OT HIDKHETO TPABOrO yria CTOJIOHKA,
KOTOPBIN pacIioyIOKeH JieBee, U UIET CHU3Y-BBepX. U Tak manee, moka BcE cBOOOIHOE MPOCTPAHCTBO
He Oyner 3amonHeHo. Hymeparus u nopsiaok 3anoiaHenus moayineid QR-konma npeacrasieH Ha puc.2.
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Pucynox 2 — [locnenoBarensHocTh OuTOB B Os10Kax QR-xoxa
ITo cetu nepenasancs QR-kox, conepkaimuii HekoTopoe cooduieHrne. OHaKo B X0/1e Nepeaadn
ctpoku QR-koza nepenyranuch. BoccranoBute ncxoansiit QR-koa 1 u3BiekuTe cooodIeHue.
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3aKIIOUUTENLHBINA dTAll 25 2023/2024
11 xnacc Y4eOHBIN TOJT

1 2 3 45 6 7 8 9 10111213 1415

Penrenue
Heo0OxonuMo onpenenuts MecTo Kaxk10i CTpoKH UcXos U3 cTpykTypsl QR-kona. [Iponymepyem
HMMEIOIINECS] CTPOKH U MPEACTABUM UX B IBOMYHOM (opmare.

Homep JABonuHbIi (popMmart
CTPOKH

1. 100101100000100
2. 0001110000110071
3. 111111101010101
4. 101110100100010
5. 101110101 111010
6. 01 0000011101010
7. 100000101001011
8. 00000000111 0100
9. 111100010101 011
10. 11 0001011001010
11. 10000010000O0O0O0O
12. 1111111000011001
13. 100101110011 00°1
14, 1011101001011 11
15. 01 0001011111000

Ucxons uz crpykrypsl QR-koga, MOXHO BBIACIUTH 00s3aTeNbHBIE (DPMKCHPOBAHHBIE OJOKH —
MTOMCKOBBIN OJIOK.

Ha 1-r0 mo3unuio(CTpoKy) MOAXOAUT TOJBKO CTPOKa 3, MOCKOIBKY COACPKUT BEPXHIOK YacCTh
kBagpara («111111101010101»), a TakkKe TOPU3OHTATBHYIO CHHXPOIIOJIOCY.

Ha 2-10 mo3unuro moaxoasat Tosbko ctpoku 7 wim 11 (mocnenoBarensHOCTh «10000010...»).

Ha 3-5-10 no3unmu moaxoaar ctpoku 4, 5, 14 — oHU coiepKaT «IIEHTPAIbHBIN) KBaJApaT U3 TPEX
«1» u oOpamieHre 00IBIIOT0 KBaapara mouckoBoro 6moka («10111010...»).

Ha 6-10 mo3uiuio moaxoauT Tobko ctpoka 11 unm 7 (oOpaTHas OT CTpoku 2).

Ha 7-10 mo3uiuio moaxoauT oHa CTPOKA M3 OCTaBIIMXCA — cTpoka 12 («11111110..» — HU3
KBaJpara).

Ha 8-10 mo3uiuio moaxoauT Tobko ctpoka 8§ («00000000...»).
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3aKIIOUUTENLHBINA dTAll 26 2023/2024
11 xnacc Y4eOHBIN TOJT

Teneps pa3zdepem HIKHIOW YacTh QR-Kkona.

W3BecTHO, 4TO B MpPaBOM HIDKHEM YTy colepkutcs dopmar gaHHbiX — «1110». IIpu stom
B [IEPBOM CTOJIOIIC UJIET BEpTUKAIIbHASI CHHXporosioca. CliejoBaTeIbHO, HEOOXOIUMO HAHTH CTPOKH:

— HauuHaeTcs ¢ «1» u 3akanyuBaetcs Ha «11» (15-1 mo3unus QR-koaa) — moaxoasaT cTpoku 7, 9,
14, Ho cTpoku 7 u 14 yxe CTOAT Ha MO3ULIUSX, OCTAETCS TOJIBKO CTpOKa 9;

— HaunHaeTcs ¢ «0» u 3akanuyuBaetcs Ha «01» (14-a1 mo3unus QR-koga) — MOAXOAUT TOJBKO
CTpoKa 2.

[Toste «pa3mep TaHHBIX» COACPKUT HHPOPMAITUIO O KOJIMUECTBE CUMBOJIOB. M3 yCIIOBHUS H3BECTHO,
YTO MaKCHUMaJlbHas JJIMHA CTpoku — 15 OuT. IlockonbKy Ha moje JUIMHBI Bhiaensercs 1 OalT, TO
3HaueHue 15 Oyxaer 3amucano kak «00001111». CnemoBaTenbHO, IepBhie 4 OUTa MO JITUHBI BCETAa
Oyayt paBHbl «0000». Ocramoch HaWTU CTPOKH, HauMHaromuecs Ha «1» U «0» (BepTUKalbHas
CHUHXpoII0JI0ca) U 3akaHuuBaromuecs Ha «00». [logxoasrt ciaenyromnye CTpoKH:

—Ha 13-10 no3unuio — HauMHaercs ¢ «1» U 3akaHuuBaercs «00» — nmoaxonar crpoku 1, 11.
Opnaxo ctpoka 11 yxxe 3aneiicTBOBaHa, 3HAYUT OCTAETCSI TOJIBKO CTpoKa 1,

—Ha 12-10 mo3unmio — HauynHaercsa ¢ «0» M 3akaHumBaeTcs «00» — MoAXonsaT CTpoku §, 15.
Opnnako cTpoka 8 yke 3aIeiiCTBOBaHa, 3HAYUT OCTAETCS TOJIBKO CTpoKa 15.

3aduKrcupyemM MPOMEKYTOUHBIA PE3yIIbTAaT.

IMo3unuss | Homep cTpokn

(Homep U3 MOJIYYEHHOTI' 0 3HaveHHe CTPOKHU

CTPOKH) QR-koaa

1. 3 111111101010101

2. 7, 100000101001 011
11 100000100O00O0OO0CO0O

3. 4, 101110100100010

4, 5, 1011101011 11010

5 14 1011101001011 11

6 11, 100000100O00O0OO0CO0O
7 100000101001 011

7. 12 111111100001101

8. 8 0000000011 10100

9.

10.

11.

12. 15 01 0001011111000

13. 1 100101100000100

14. 2 000111000011001

15. 9 111100010101011

Ocranucek He pacnpeaeneHHbIME cTpoku 6, 10, 13. M3 Hux Tosbko cTpoka 6 HaunHaeTcs ¢ «0» —
3HAYUT B COOTBETCTBUHM C BEPTUKAIBHON CUHXPOIIOJIOCOM OHA BCTAHET Ha nmo3uuuto 10.

N3BecTHO Takxke, 4To B 9-ii cTpoke B 9-M cronbiie Bceraa cTout «1y». M3 ocTaBmunxcst IByX CTpOK
(10, 13) Tosbko B ctpoke 10 Ha 9-Mm MecTe cTouT «1». CnenoBarenbHO, cTpoka 10 uueT Ha 9-10 O3HIIHIO,
crpoka 13 — Ha 11-t0 mo3unuto.

Htoropoe pacnpeaciicCHuC CTpOK MPEACTABICHO HUKC. Pa36epeM CJ'Iy>KC6Hy10 I/IH(I)OpMaI_II/IIO.
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3aKIIOUUTENLHBINA dTAll

27 2023/2024

11 xnacc Y4eOHBIN TOJT
Homep Homep cTtpoxn
U3 MOJY4YCHHOT 0 3HavyeHue CTPOKH
CTPOKH OR-kona
1. 3 111111101010101
2. 7, 10000O01TO01TpPOO0O1IO0T1I1
11 1 0000O011O00 O0O0CODO0OOQO0
3. 4, 101110100 0O00CO0OCTI1ITO
4, 5, 1 0111010111010
5. 14 101110100 O0C1T111
6. 11, 100000100 O0O0COO0OOQO0
7 10000O01TO01TpPOO01TO0T1II1
7. 12 111 111100001101
8. 8 0 0 0 0 0 0 00111110100
9. 10 141 0 001 0 1)1 0 0O1 01O
10. 6 01 0000011101010
11. 13 100101 110011001
12. 15 01 0001011111000
13. 1 100101 10000O01O00
14. 2 000111000011 001
15. 9 111 100010101011

N3BecTHO, uTO city>keOHast nHpopMaIus 1yoaupyercs B AByX Mectax. OfHa KOMUs HaM U3BECTHA
(ctpoka 9 6uthl 2-8) — «1000101».

BeprukanpHbiil 1y0I1s City’keOHOM HH(DOpMAIHK JOJHKEH €€ TIOBTOPSITH (CTon0eI 9, cTpoku ¢ 9-i
1o 2-10 cHU3y-BBepX). CienoBaTenbHO:

— Ha 6-1 MO3UIIMH JTOJKHA HaXoauTces cTpoka 11;

— Ha 5-# MO3UIIMKU A0JKHA HAXOAUTCS CTpoka 14 wnu 4;

— Ha 4-# MO3UIINH JOJDKHA HAXOAUTCS CTPOKa 5;

— Ha 3-# MO3UIIMKU AOKHA HAaXOAUTCs cTpoka 4 unm 14 (obpaTHoe OT 5-if MO3UIUN);

— Ha 2-# MO3ULUHU J0JKHA HAXOAUTCS CTPOKa /.

HroroBoe pacmpeeneHne CTPOK MpeICTaBIeHO Hmke. PazdoepeM momyumBmmiics QR-xox Ha

OJIOKH.
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3aKIIOUUTENLHBINA dTAll 28 2023/2024
11 xnacc Y4eOHBIN TOJT
Homep Homep cTtpoxn
M3 MOJIYYEHHOI'0 3HavyeHue CTPOKH
CTPOKH QR-koxa
1. 3 11111110101010°1
2. 7 10000010j1bo1o0f11
3. 4, T0111010l0hoo00lTo baiit2
14 10111010f0pho1 111}/
4. 5 101110101tk 110J20
5. 14, 101110100k o011J11
4 1011101000000
6. 11 1000007110[lofooofoof | Eai
aiitl
7. 12 111111100001 1001] Lt 51001000
8. 8 000000o00lih 10100V
9. 10 11 00010 1f1 001 0l 0
10. 6 01 0000011101010 Pa3mep nanubIx
11. 13 1001011100110f01 00001001, =910
12. 15 010001011111 0f00
13. 1 1001011000001
14. 2 0001110000110f01 Tun 1anubIx
15. 9 1111000101010l 1 1110

W3 BoccranoBieHHON yacT QR-KoZla MOXHO ONPENENNUTh, YTO JUTMHA COOOLICHHUS COCTaBIISICT
9 cumBooB. M3Becten 1-ii cumBoI, KOTOPBIH onpeaensercs mo Tadmaune — 01001000 = 010010 00 = I.
Bropoii cuMBOJI MOKET PUHSATH CICAYIOIIUE 3HAUCHUS HCXOIsl U3 KOMOMHAIMK CTPOK 4 U 14 Ha
MOo3ULMsIX 3 U 5:
01011111 — na 3-ii mo3uruu crpoka 14, Ha 5-i mo3uIMM cTpoka 4,
11010111 — na 3-i mo3unmu cTpoka 4, Ha 5-i mo3ummu cTpoka 14.
[TocunTaem KOHTPOIBHYIO CYMMY 110 OpMYyJie U3 YCIOBUS:

01011111 - 010111 11:

Cr=B1PB:@PBs1=06 0 1-Bepro
Ce=B:PB:sPBe:1=1P 1P 1-Bepro

11010111 - 110101 11:

C=B1@P B3P Bs1=16 0 1-—uesepno
Ce=B.@PBsPBs:1=16 0P 1—nHerepHo
CnenoarenbHo, Ha 3-if mo3unmu OyzaeT crpoka 14, Ha 5-if mo3uuK — cTpoka 4.

[Toctpoum oxoHuarenbHbIH QR-KOA 1 pa3oObeM Ha OJOKH TaHHBIX.
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3aKITIOYUTENbHBIN ATal 29 2023/2024
11 kmacc Y4eOHBIN TOJT
Homep Homep cTpokn OlliigiTL?)O Baiit8 baiir3
CTpokH U3 MOJIY4eHHOT 0 s 00110000 ‘M 01110100
QR-Koza N ] /
1. 3 111111N0101Jjo10/f 5
2. 7 10000010l off o)/ 1 baiir2
3. 14 1011101 0|0 o1 AL 4| 01011111
4. 5 101110101 7100
5. 4 10111010}0 0.0 B
6. 11 10000010Joffpfooffoo Baiirl
7. 12 11111110fofjfofi, 100 14 11001000
8. 8 0000000 0olih 1Jo\foo
9. 10 1Jioo0010 1|2
10. 6 01T ooonoofll 101 ofr o © Pa3smep JaHHbIX
11. 13 10 0/1 01 11000 111 olJ6 1] 000010012 =910
12. 15 011 0/0 0//Lo11 1 1)1 ]ofJo\o
13. 1 110 0/1-001 1 ﬂ'r{ .
14, 2 0f0-0 1 1)1 o0 ol 1 1]Jofo 1 T nanHeIx
15 9 111 00070 oz 1 1110
.
baiit10 baitt7 baiit5 baiit4
11011100 00111001 u/OlOlOllO 00111001
baiitl 1 Baiit6
00010001 01010110

baiiT 1 — 01001000 = 010010 00 — I

baiiT 2 - 01011111 = 010111 11 —N
baiiT 3-01110100 = 011101 00-T
baiit 4 — 00111001 = 00111001 - E
baiiT 501010110 = 010101 10 - L
baiit 6 — 01010110 = 010101 10 - L
baiiT 7 -00111001 = 00111001 -E
baiit 8 — 00110000 = 001100 00 - C
baiiT 9 - 01110100 = 011101 00— T

baiitet 10,11 w manpme moBTopsitoT Macky: «11011100 00010001», yTto moaTBep>kKmaeT
KOPPEKTHOCTH noxydeHHoro QR-kona.

Oteer: INTELLECT
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