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yAK 004.056.55 (076.5)

Cocrasrrerrlr: M.A. E$pevron, C.I4. Eropon

PerIeHseHr
KanAraAar rexHr4qecKax HayK, AoIIeHT M.O. Tauutzuu

Ilfta$poBaHr,re MeroAoM npnrvrofi 3aMeHbI: MeroAI,IqecKI,Ie
yKa3aHr{fl rro BbrrroJrHeHuro na6oparopHofi pa6oru / IOro-3arI. roc. yH-
r; cocr.: M.A. E$peuon, C.W. Eropon. Kypcx, 2019. L4 c.: vlrr.3.
Eu6nnorp.: c. 14.

PaccvrarpuBarorcr ocuoBHbre rrpaKTLrrrecKr4e vr reoperl,IqecKlle
rroJro)Kenr,rs 3Ta[oB run$ponatrkrfl. coo6rqennfi, c rroMorrlbro MeroAa
npxuofi 3aMeHbr. Yrasrrsaercs rroprAoK BbrfroJrHenvrfl, na6oparopnofi
pa6oru, rpaBrrna oQopunenvrfl, Lr coAep)Kanvre orqera.

Mero4zqecrne yna3anr4fl. coorBercrByror rpe6onaHurflM
lporpaMMbr, yrBeplrAeHHofi yue6Ho -MeroAnrrecKr,rvr o6reAI{HeHIleM rlo
o6pasonaHlrro s o6racrn r,rn$opMarlLroHnofi 6esoracHocru (YMO I4E).
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1 UEJIb PAEOTbI

I]enr la6oparopnofi pa6orrr - vr3yrrvrrb H rlolryql4Tb rIpaKTLIqecKLIe

HaBbrKrr B coKpbrTr4r4 ran$opnr alqlztv rrpu rIoMoIrIrI ruuspa MeToAoM

npocrofi 3aMeHbr.

2 3AAAHI4E

OsHarolarTbcfl, c TeopeTI,IqeCKI,IM MaTeppIilJIOM, IIOnyqHTb

rrpeAcraBJreHl,Ie o cucreMe urn$poe aHtrfl. MeroAoM upocrofi 3aMeHbI,

sarun$poBarb reKcr cBoero 3a4anufl cornacHo BapI,IaHTy, LrcrloJlb3y.a

lpeAcraBJIeHHbIe anf opI4TMbI.

3 fIOP^flAOK BbIIIOJIHEHIIfl PAEOTbI

1. florryqllrb 3ap.anlze;
2. I4syuI,ITb reoperllqecKyro qacrb;

3. 3aunsponarr oTKpblrblft tect, ncrloJlb3yr uru$poBaHpre MeToAoM

npocrofi 3aMeHbI;
4. P acruuspOn am co o6u1 eHvle, ncro Jlb3yr ruraQp oB aHI{e MeToAoM

upocrofi 3aMeHbI;
5. CocrasllTb orrler.

4 COAEPXAHLIE OTIIETA

1. Turymnrrfi nr4cr;
2. Kparrafl. reopr4fl;
3. Ouuc anr4e rlpoqecca ruuQpoBa:r,Vr;
4 . Orruca:e,kre npoqecca pactur$ponaHrar ;
5. Brrsol. .



5 TEOPETtrTTIECKA-fl IIACTb

5.1 BeeaeHl{e

lllra$ponanvre - ckrcreMa ilepeAarrl4 coo6uqenur, rAe cMbIcJI
coo6qeHraq cKpbrBaercfl c rloMolrlbro rua$pa. I{enr rairuonucu,
uru$pon aHvrfl - coxpaHr4Tb zu$opnrarlurc B laitrue or rIporI4BHI,IKa Lr
nocropoHHr{x nr4u. 3a4a'aa B ToM - qro6u cflp.srarb, 3aMacKl4poBarb r4Irv
3arrr4carr (upeo6pasonarr) rar, qro6rr ApyrI4M 6ruo HerloH-f,rHo.

fpan4rao3Hbre AocrnxreHnfl qeroBeqecrBa rlucbMeHHecrb u
apz$rraeu4Ka - ecrb He qro r{Hoe, KaK cr{creMbl KoAl4poBanvrfl. pouv vr
.rrcrosofi unSopnaa\uu. Jko6yro 3arrprcb Ha He3HaKoMoM HaM fl3hrKe
MO)KHO paCCMarpVrBaTb KaK CBOefO PO.Ua KpI4rITOfpaMMy.

fluxrorpa$uuecxoe nr4cbMo repeAaqa lru$oprrna\uv c rroMoIIIbIo
pkt cyHKa (nzxrorparunrrr). llosxe Kaprr4HKI,I rocrefleHHo
upeo6pasoBarrlrcb B r4eporm,rSrr. Heroropbre ApeBHr4e HaArtvrckr Ao cl{x
rop yqeHbrMrr He pacun$ponanu.

Hepe4ro aBTopbr I,I3BecrHbrx HaM 6u6teitcxux pyxonucefi
coBeprrreHHo HaMepeHHo yuorpe6rrflrrvr 3araAorrHbre cJroBa vr
BbrpalKeE[fl, KoTopbre B Harrrn I.III|I [plrBoAqr K HeIrpaBI4JrbHbrM
ToJrKoBaHr,rflM TeKcra Bu6tmu. Mnoxecreo rafiH cylqecrByer y mo6oro
r3brKa. He oAno cronerr'te yueurre Bcero MuIpa rlblTarorc.f, BbrtcHl/trb,
rrro llce rarrr B ce6e cJraB.flHcrcnfi anS aBvrr. B 4pennepyccKax KHrIrax
rafisouucb Bcrpeqaerc.fl AoBonbHo qacro.

Ha Pycr,r [pr4MeHflJrracb pa3nr4rrHhre cr{creMbr rafi nonu cu. I4uorAa B
KaqecrBe raft sou ucr4 r4cnoJrb3oBaJrzcr 6yxBbr rpeqecKoro vr rurvrmcKoro
ar$anuron. Cnoeo rll4caJlocb 6yrnarun Apyroro an$annra.
CyrqecrBoBarra ype3aHHafl rafinouucr. Bnaecro 6yxnrr ilr4calracb e€
rracrb, pa3nr4qHbre coKpa[IeHr,rq (ypeeannx) cJroB. Hanpnvrep, ll.vrcaJrvr
ToJrbKo flepByro vr rocrreAHroro 6yrnrr, ocrarrbHbre nrr6pacrrBaJrvr.
O 6p arno e rrr4 cb M o (p eur), rlkr 0p o safl. r aiilro rll{cb .

5.2 Mero4 rpqMofi saNdeHrt

Cyqnocrb MeroAoB 3aMeHsr (uo4craHoBKr,r) sarnrouaercfl. B 3aMe-
He c[MBoJroB r4cxoAHofi un$opMar\r4r4, garrvrcanHbrx B oAHoM arQaszte,
cr,rMBoJraMrlr t43 Apyfofo antfannra IIo orpeAeneHHoMy rlpaBl4rry. caurrir,t
npocrbrM -flBJrflercfl. Memod npnuoil saAaeHut. CIalneorau t1 I,IcxoAHoro
alQanura A, c rroMorrlbro Koropbrx 3afrlrchlBaercfl. I{cxoAHat
raH$opnrat\kr*, oAHo3HaqHo craBflTcfl. B coorBercrBl,Ie crrMBoJrbl f1



rrrv$pyrcilIero an$ayura B. B npocrefiilreM cnyqae o6a an$anura
Moryr cocro.f,Tb r43 olHoro r4 Toro xe na6opa c[MBoJroB. Hanpzuep,
o6a arQaBvrra Moryr coAep)Karr 6yr<err pyccKoro an$anvrra.

3a4.auwe coorBercrBufl Me)KAy cr{MBoJraMrr o6oux an$anuron
ocyqecrBJr.fercfl c rroMoulbro [peo6pasonaHvrfl qkrc.rroBbrx oKBr4BiureHToB
cr4MBonoB cJroBa T, Arznofi - m crrMBorroB, rro o[peAeneHHoMy
ilnfopr{TMy.

flycm A:(ar, ...dn) racxoAHbrfi an$aekrr, c rroMorrlbro Koroporo
rrpeAcraBJreHo HeKoropoe cnoBo T:(tt,...,t.), ti € A.

Bee4erra B paccMorpeHr4e neroropufi ruH@pyror\krir anSanrm
B:(br,...,bn), B KoropoM ueo6xo4krMo rrpeAcraBrzrb uua$prexcr
R:(rt,...,r.), r1€B. B o6rqena crr}/qae, 3JreMeHTaMu lla:g,Horo ar$aelEra
MoryT 6rrrs ruo6ue cuMBoJrbr, B ToM r{r4cre v a,r.

Taxznr o6pasou, rpe6yerc.f, Haircu MeroA uru$pon anvrfl,
rro3BoJurrounfi ocyqecrBr.srb 83ar4MHo-oAHo3HaqHoe oro6paxeHr,re
ruo6rrx T vr R, npn s:naHlzvr neroropofi cexperHofi (xnro.renofi

)I,IHSoprvrar\r4kr.
PaccuorpkrM oAr,rH r43 Bo3MolrHbrx BapvralToB, r'rcrronb3yrorqufi. s

KaqecrBe KnroqeB ofi cle4yrouyro zH$opnrarlruo :
A:(at,...,&n) - IlcxoAnrrfi an$annr, B:(br,...,bn) -rrrr4$pyrouzfi

arSanzr,
k 1 - seconofi xoe$Sraqraenr craMBo ta, k2- roaSSurIVeHr cABr4ra.

Anzopumu utuQpoeaHtrn Mo)rcem 6atmu npedcma*JreH cnedyrcoqutvtu
ocHogHbtMu u,IozaMu:

1. a) 1.nx anSanuros A ra B crpoflTcfl ruzseftno yrop{AoqeHHbre
MHolxecrBa HaryparrbHbrx qr4ceJr DA:(dar,...,dor,) u DB:(dbr,...,dbn),
rpr4qeM DA:DB :(1,2,. . .,n).

b) ilnfl cr4MBoJrbHoro MHox{ecrBa T:(tt, . . .,t*) 3a4aercfl
qr4cnoBoe MHo)KecrBo DT:(dtl,...,dt*), r4e dt; € DA.

2. Oopnarapyercfl rrr,rcnoBoe MHoxrecrBo DR:(dr1,...,dr-) , rAe
dr;:(dti *k I +k2)mod(n).

3.@oprvrupyercfl cr4MBorrbHoe MHolKecrBo R:(rt, . . .,{-), rAe
r;:f(dri, B).
34ecr, MHo)Kecrso R orpeAenfler cJroBo ulu$preKcra.

[nx BbIrroJrH enkrfl o6p arnofi oueparlr4r4 Aerrrz$ponanux (oupeAeneHr,rrr
T) Heo6xoAr4Mo peur,rrb cneAyroqee qenoqrrcJreHHoe ypaBHeHr,re :

dt1xk1+k2:N*n*dri ,
3Aecb, crrurarorcq r,r3BecrHbrMrl BeJrr{qr{Hbr: kl,k2,ndri . llapauerp T
r43MeHflerc.rr B rrpeAeJrax or I 4o n.



[ls il oqcHeH vfl, Mar epkrana p ac c M orp I4M rlp LIM ep . lly crb rrMe e M :

A: (a,6,B,r,A,e,x,s); T: (6arax);
B :(r,a,4,)K,3,B,e,6); k1 :3, k2:6.
DA:DB :(1,2,3,4,5,6,7,8);

DT:(2,1,4,1,7);
Dr ;(2* 3 +6)mod 8:4 ; rr :x,

Dr2:( 1 * 3+6)mod8: I ) rz:r)
Dr3:(4 * 3 +6)mod8:2; tz:d)
Dra:(l *3+6)mod8:1 ) tq:r)
Dr5:(7 * 3 +6)mod8:3 ;r5:4;
CreAosareJrbHo, roryqeH uru$prexcr R:(xrar4).
Ha rrpaKTraKe, 4.nfl BbrrroJrHenkrfl. uru$pon ankrfl. vr 4eIuuSpoBaHLIfl
AaHHbrM MeroAoM r{cronb3ylorcfl ra6ruaqri cneAyroqero QopMara:

fAe, dbi:(dq*k1+k3)mod(n); b1: (db1,B).

[ls p accMorp eHHoro rpr4Mep a ronyqaeM cneAyroqyrc ra6luqy :

OcnoeHrrru HeAocrarKoM MeroAa uprrr,rofi 3aMeHbI rBJlflerct
HaJrr,rqHe oAHr,rx r4 Tex )Ke crarr4crHqecKlrx xapaKTepr4crr4K prcxoAHofo LI
3aKpbrroro reKcra. 3nax, Ha KaKoM .f,3brKe HarrvcaH I,IcxoAHbIfi rercr n
qacrorHyrc xapaKTepr,rcrr,rKy ylorp e6 te:rtns. crrMBoJron anSau4Ta gToro

r3brKa, Kpr.rrrroaHaJrvrr{K rryreM crutr4crrlqecxcfi o6pa6orru [epe-
xBaqeHH5rx coo6qeuprfi Mo)Ker ycraHoBr4Tb coorBercrBlle Mexqy
cr4MBorrauu o6oux an$au{ToB.

Talntua I - O6rqufi, nvw, ra6ruqrr uru6pon
A &t d2 an

DA dar du dan

E b 1 b2 bn

DB dbt dbz dbn

Ta6r'uua2 - flpraivrep ra6ruurr ruzfrpon annfl,
A a 6 B f T, e )K 3

DA 1 2 a
J 4 5 6 7 8

B f }K e a 3 6 T B

DB 1 4 7 2 5 8 a
J 6



6 BbIIIOJIHEHI4E PAEOTbI

filt BbrfrorrHennfl. pa6orrr BbIAarb cryAeHTaM cneAyroure
r.rcxoAHble AaHHbre:

1. AnSanuIr As
2. At$antar A.1
3. I4cxoAsufi rer<cr Ts
4. KoeSSraqIaeHrsr k1,k2
Tpe6yercfl rrory/qr4rb uua@prercr R 14 pacrnrl$ponanHrrfi Tercr

T, zcnorb3yfl urv$pon anvre MeroAoM nprnrofi 3aMeHbI.

Ta6twta3-14r aonuqa J- vrHIHBI4AyanbHbre 3a\aHntr

Irb lrlcxoAsble AaHHbre

I Ao:A E B f I E X 3 14 K JI MH O Ir P C T y O X U q ru III b bI b
3IO -fl
Ar: p Iq b flT 3 _xt M r{ X A B A bI O K C E 3 TIT4II f H JI b III
E Y I O
To:M E T O A _I IMa-P O B A H Vr f
kr:5, kt:5

2 Ao: A E B f A E X 3 14 K JI MH O lI P C T y O X U q IIIIII b bI b
3ro-f l
Ar: 3 Ir 14 U f H JI b IIr E y IO P U b flT 3 xt M r{ X A B A bI O K
C E
T o : K P 1 4 t I T O A H A  n r 4 3
kr:3, kz:6

3 Ao:A E B f A E }K 3 I4 K JI M H O lI P C T y O X q q mIII b bI b
3ro-f l
Ar: B AbI O K C P II b -fl T 3 _X M r{ X A E 3 lI I{ U f H n b Lu
E Y I O
To: K B A A P A T _ lI O n r4BI4 fl
kr:3, kz:5

4 Ao: A E B f A E xt 3 I4 K JI MH O il P C T y O Xqq il III b bI b
3ro-s
Ar: H JI b IIr E y IO P U b -fl T 3 xt Mr{ bI O K C XAB A E 3 II



9

1 4 u f
T o : B V I I \ E O A A A I I T E P
kr:5, kz:8

5 Ao: A E B f A E }K 3 I4 K JI M H O lI P C T y (D X qq il III b bI b

3IO -fl
Ar: M r{ X A B P III b -fl T 3 X A 3 II I{ II f bI O K C E H JI b III E

vrc
T o : K O A I , I P O B A H I { E ,
kr:3, kz:3

6 n K JI M H O lI P C T v O X U q III III b bI b

3IO -fl
Ar: P Iq b -fl T 3 }K_M r{ X A B A bI O K C E 3 II 14 II f H Ib III E

vrc
T o : L I H O O P M A I I l 4 f l
kr:7,k2:3

7 ffi X 3 I{ K JI M H o il P C T Y o Xqq u III b bI b
3ro-f l
Ar:,fl T 3 X M P III bI O K b r{ x A B A CVTII f E 3 lI H n b III E

vrc
T o : K O A I 4 P O B A H I { E
kt:5, k2:10

8 Ao:AE B f A E }K 3 I{K JI MH O II P C T v O X q q lll il-{ b bl b

3IO -fl
Ar: A B A bI P III b t T 3 _X M r{ X C E 3 lI I{ q O K f H JI b III

E v l o
To :ABOWqHb I l t _ r coA
kt:'7 , kz:5

9 Ao: A E B f A E X 3 14 K JI MH O IIP C T y O X l-l q rt il-l b bI b

3IO -fl
Ar: P III X M r{ X b t T 3 _ A B A bI E, 3 lI I{ a K C II f H JI b III

E Y I O
To:A V|CII E T q E P - O A tz r o g

kr:3, kz:7



1 0

1 0 Ao: A E B f A E xt 3 14 K JI M H O II P C T y O X U q il III b bI b
3ro-f l
Ar: p IU b,fl T 3 )K M qX AB A bI O K C E 3rrr4tl f H JI b IrI E
vrc
To:IAH O O P M A T I,I 3 A U 14 fl
kr:5, kz:7

11 Ao: A E B tr A E xt 3 14 K JI MH O II P C T y O X U r{ rlr III b bI b
3ro-f l
Ar: p III b nT 3 X M r{ X A B A bI O K C E 3 trr4ll f H JI b LII E
vrc
To:K O H O r4A E H II 14 A JI b H O C T b
kr:5, kz:3

T2 Ao: A E B f A E xt 3 I,I K JI M H O lI P C T y O X q q III III b bI b
3ro-[
Ar: P M rI X A Iq b flT 3 _xt B A E 3 lI 14 bI O K C U f H JI b IIr
E Y I O
To:I IE n O C T H O C T b _AA H H bI  X
kt:7, k2:10

1 3 Ao:A E B f A E xt 3 I4 K JI M H O Ir P C T y O Xqq lII U b bI b
SIO-f ,
Ar: P H JI III B A bI b .fl xt M r{ X A T 3 O K C E 3 lI 14 U f b llr B
vrc
To:A y T E HT 14 A r4K A IJr4 fl
kr:9, kz:2

l 4 Ao:A E B f A E X 3 14 K JI M H O tI P C T y O X Uq III III b bI b
3 ro,fl
Ar: P Iq b -fl T 3 _)It M rI X A B A bI O K C E 3 lI I{ II f H JI b tU
E y l o
To:ME T O A U l r4OP OB AHr4 f l
k r :11 ,b :5

1 5 Ao:A E B f A E x( 3 14 K JI M H O lI P C T y O Xqq III III b bI b
3 ro,q
Ar: p E y II xt M rI b _fl T 3 X K C E 3 Ir I4 A B A bI H JI b O II f
IIIrc



1 1

T o : t I O A  I T T 4 H H O C T b
kF7,kz:6

t 6 Ao: A E B f A E xt 3 r4KJI M H O lI P C T v O X q q III III b bI b
3 ro,fl
Ar: p IrI qxAB b -fl T 3 H JI )K O K C E 3 n I{ M A bI U f b III E
vrc
To:K P 14 tI T O C T O Iz K O C T b
kr:13,k2:4

I 7 Ao: A B B f A E )I{ 3 I,I K JI M H O Ir P C T y O Xq q III III b bI b
3ro-f l
Ar: p III b flT)It M A bI H r{ X 3 A B O E 3 Ir I{ q f K C JI b III E
vrc
T o : [ I T 4 Q P O T E K C T
kr:9,k2:5

1 8 Ao: A E B f A E X 3 I4 K JI MH O Ir P C T y O Xqq III III b bI b
3IO -fl
Ar: p III b,fl T 3 _xt M q X A B A bI O K C E 3 rrWU f H JI b IrI
E Y I O
T o : M E T O A  T I I W O P O B A H W f l
kr:1 1, k2:5

1 9 Ao: A E B f A E X 3 I4K JI MH O lI P C T y O XUq lII III b bI b
3ro-f,
Ar: p Iq b M r{ x A B -q T 3 _xt A bI O K E C IIf H 3 nr4n b III
E Y I O
To:V tI P A B JI E H I4 E _ K n IO r{ A Mr4
kr:1 3,k2:4

20 Ao: A E B f A E X 3 14 K JI M H O II P C T y O X Uq m Iq b bI b
3 ro,fl
Ar: E 3 tI f H JI Tr4II P U b,fl )It A bI M r{ X A B T 3 O K C IIr E
vrc
To:K P I4 lI T O A H A JMT I,I K
kr: l  I ,k2:2

2 l Ao: A B B f A E xt 3 r4KJI M H O lI P C T y O Xqq m IrI b bI b



l 2

3ro-q
Ar: M r{ X A B P III b -fl T bI O K 3 Xt A II f H JI b C E 3 lI I,I III E
y lo
To:P A C Ulr4O P O B bI B A Hr4E
kr:9, kz:4

22 Ao: A E B f I E X 3 I{ K JI M H O n P C T y O X q q ru III b bI b
3ro-f l
Ar: A bI p U b t MrI X A B O K C T 3 xt f HE 3 Ir 14II n b III E
vrc
T o : X E I I I 1 4 P O B A H T 4 E
kr:l 3, k2:5

23 Ao: A E B LA E X 3 r4 K Jr M H O rI P C T v O X U q lII III b bI b
3 ro,fl
A r : S } K M P I I I b  f l T  A B A K C E O 3 I I f  H b I r { X I 4  I I J I b I I I E
vrc
T o : I I P O T O K O J I
kt:7, k2:10

24 Ao:A E B f A E xt 3 I{ K JI M H O II P C T y O Xq q III III b bI b
3IO -q
Ar: y IO Mr{ X }ItB A P tII b -fl O b ru K C E A bI T 3 I{rI f 3 lI
H J I E
To:VIA E H T I4 O 14 K A II 14 fl
kr:9, kz:6

25 Ao:A E B f I E }K 3 I4 K JI MH O IIP C T v O X Uq m III b bI b
3ro-f l
Ar: }It M.I p U b t yIO T 3 A bI XA B O K C E 3 lI 14 II f H JI b
III E
T o : T I P O f P A M M A
kr:11,k2:7

26 Ao:A E B f AE Nt 3 I,I K JI M H O n P C T y O Xqq ru Irl b bI b
3ro-q
Ar: p Irl b -fl T 3 x M r{ x A B A bI O K C E 3 tI I4 II f H JI b III E
vrc
T o : C T E f A H O f P A O T 4 f l



1 3

kt:3, b:6

27 Ao: A E B f A E )I{ 3 14 K JI MH O tI P C T y O X q q m III b bI b
3ro-f l
Ar: P y IO III b _fl 3 }K M T r{ X O K C E 3 nI4A B f H A bI U JI b
III E
T o : K O M I I b I O T E P
kr=1 3, k2:5

28 Ao: A E B f A E xt 3 I4 K JI MH O n P C T y O X U q m III b bI b
3IO -fl
Ar: A bI O K P III b flT 3 r{ X A B IO xt M C E I,I U 3 II f H JI b III
E Y
T o : V T H T E P O E i t C
kr : I5 ,h :6

29 Ao: A E B f A E }It 3 I4 K JI MH O tIP C T y O XUq il III b bI b
3IO -q
Ar: P b -fl T S III E X M r{ X O K C bI 3 A II f H II IdIO E A B JI b
II Iv
T o : K J I A B I 4 A T y P A
kr:1I,k2:5

30 Ao: A E B I A E )K 3 L4KJI M H O tr P C T y O X U q III rrl b br b
3ro-f l
Ar: M r{ X y IO A B P Iq b -fl T bI O 14 U f K C A n H E JI b III 3 3
xtE
T o : A E O P A f M E H T A I J V T I
kt:7,h:6
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7 KOHTPOJIbHbIE BOIIPOCbI

l. r{ro raxoe run$posaHrae?
2. laiare orpeAeneHr2re rpflMoro rura$ponalrrvs?
3. [onycraercq nH rrpor43BoAr4Tb 3aMer{y 6yr<n na qrE@psr?
4. r{ro raxoe runSp I{esapx?
5. Hasoet,tre HeAocrarKrr Lr AocrokrHcrBa MeroAa upxlroft savreHrr?

8 C TINC OK I{C IIO JIb3 OBAHHbIX UC TOTIHPIKOB I,I
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