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KaK nasecrno. c:-.1aii:111K11 6bl8aIOT ;1,syx Tuuos: sece.tue u rpycrusrc. Ka)!Q.blii ,_J.CHb cyucpxcsmsrorcp 
Lesli aaraasrsacr HOBblii C!\taiL111K. Flporpaxrxmcrsr !IhITalOTC.SI yranar». xaxoil c:-.1afim1K saraaana Lesli. 
scc·cnhrii 1rn11 rpvcrnsrn. Iloxrorirrc nporpaxrxnrcraxr aay•111TbC.SI 6c301m16o"f110 yramseari, nm c:-.1aH.111Ka. 
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TCX K.1CTOK. B KOTOpbIX pacn0.1Q)KCH 3ar3.l81111b!H n1a.n.,11K. C<Ut C!\18fi.11UK COCTOlfT 113 ocnoasr paaxiepa 
41 x -11, xoropaa npuscncna ua TJ)CTbCii CTpa111111,c )'C.IJOIUUI. Koop;i,1111n:r1,1 K.'J("lOK j{OCKU 110 Ka)f<;J.0!\1)' 11'.3- 

!\ll'J)CHIHO fl_\"!\lCp)'IOTC.SI OT l ,1.0 109. Ocs x aanpanneaa cneaa-narrpano. a OCb y C:1-111'.3_\"-BBCpX. KUK HplfHjITO 

B .J.cKapTOsofi CIICTC!\IC xoop.maar, 
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0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 
1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 
0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 
0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 
0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 
0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 
0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 
0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 
0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



V 0111.1Mn1.1aAa no nporpaMM1.1posaH1.1t0 HlllTY «MIIIC1.1C», M<PTIII 111 Cognitive Technologies, Ol.fHbliil TYP 
Mocxea, ,D.011ronpyAHb1iil, 15 SlHBap51 2017 rona 

Mrn1 sxo;1,11oro rpanna: 
II.\rSl BbIXO.ll.JiOI'O <pafL1a: 

Orpanu-renae no npexrcuu: 
Orpa1111'iCHJ1e 110 naxrsrrn: 

CTaH,D;apTHl>!H BBO� 
CTaH,D;apTffi>IH BbtBO� 
4 CCK)'UJl.bl 

256 xrerafianr 

Anexcen - oprarmsarop xosrpepeaunu no .\IaUHIHHO.\IY 3pem110. Koarpepearma 6y..:i.eT npoxoznrn, aa 
nporsoxcnrru n nOJJHblX HC,.1,C..'lb. rr Ha Hen asrcryrtsrr- k ;1,oKJJaA'HIKOB. Ka)K,.lJ,bill JT,OK.•1a;i;•mK 110,1.l'OTOBrrJI 
rpu sucrynnenna. Anexcen ceil•iac cocraanxer pacnacanne )J,OKJia;i.os, xoropoc npencrasnser na ce6si 

Ta6Jmizy 7 x n. Pacnacaunc nyxcno cocraeirn, TaK11.\1 o6p830M. •1T06b1 y Ka)K,;1,0ro ).l,OK.1a;1,'iuKa 113 1·pcx 
ero asrcrynnearrn HaJ.lLlJICb .,113a BblCTYrIJlCHrr5f c pa3111111,crr B 7 ;i;uerr, rt ..J,Ba BbICTYH!IeHUH c paaanuen B 

1 AClib. TaK)Kc. Allil y,n.o6c-rsa a;:I..\Hmncrp11posaHID1, TPc6yCTc51, '-ITOObr Tpu ,.'.I.RH BbICT?DJiem1f1 Ka)K)l,oro 
.LJ.OKa1a.a.•mKa otipaaoasiaanu B Ta6m�e pacuucanna CBH3uy10 oonacn.. 

Hanoxranxr, 'ITO nO,.J,MHO)KeCTBO KJICTOK Ta6.1H�bI oopasyer CB513HYJO 06,,aCTb B TO.\f C,/I)"!aC. ec.111 U3 

mo6011 K.'ICTKII nonxurozcccraa .\IO)KHO ,1.o6paTbC51 ;J;O mo6ott .apyrort K.ilCTKH llO;J..\IHO)KCCTBa aa xonesnoc 
'HICJIO nepcxoaos, npn )'C.'IOBI.!Il. 'ITO nepexoa OT 0,.],HOII xnerxn no;:mHO)KCCTBa K ;:i.pyroii K.!JeTKC noasuro 
)KCCTBa .MO)KHO ,1.e:1aTb TOJibKO CC.Tl.If y lIIL"( ecrt, 06IIJ,ajf_ CTOpo11a. 

J\.IJCKCCfi xopomo paafinpacrca B l\fl'l,T(':IIaTIIKC 11 1103TO.\IY cxtor Bhl'IBCJinTb, '-ITO 7n - 3k ,,_1,HCil KOll(pc 

perruun 6y�'T CBOOO,D){bl OT BblCT)'lIJICIU1rr. 3TU ,U.HH 6y,.'l..}'T BbL"XO..:J,Hbl:llll. Ho II TyT He Bee TaK rrpocro. y 
Anexcea ecrs cnucox 113 111 .anen. a KOTOpb1e Bb1Xo;1,11b1C CTanuT1, 11e:1b3.H. Teneps Anexcen xo-rer cuaxana 
rrcpetipari, ace xoppexrrrsre cnocofisr pacnonoxcrrr-s BbIXO.a,IThie ;i.m, a Tau.11111,e 7 x n. 3aTe.\1 ,.J,.na Ka)K).l,o 
ro TaKOro cnoco6a 011 XO'-ICT IIOC'illTaTb KOJII1'-ICCTBO cnocofioa pacnpeacmrn, OCTaBUI!!CCji 3k ,.1,llCII Ha k: 
rpoex, TaKIL\l ofipaaoxr. qTOObl �-'15! Ka)K,.],oii Tpornm BbillOJTH.H.1..l!Cb ll3.IJ0)KCHHbIC BbIIIIe Tpe6oBamur (no 
pS!,[1,0K TpoeK B pastineaun ue Ha)KeH). Iloc.re 3TOI'O A.1eKce11 xoxer npccyxeurposars see no.ryxnsruuecs 
pcaynsra'rsr. 

Iloxrorrrre AneKCClO c srnxrn pac-reraxnr. TaK KaK OTBeT MO)KCT 6bITb cnnmxou 60JiblIIHM. ero H)?KHO 
Bb!BCCTII no l\10)],yJIIO 109 + 33. 
ct:>opMaT BXOAHblX AaHHblX 

B nepaott crpoxe sepea rrpotien ;r,aHbI ,n.Ba nerrsrx •·mCJla n II k, 2 � n ::;; 100, 7n - 20 � 3k � 7n. 
Bo BTOpoA erpoxc .a.ano 1.1,CJioe 'IBCJIO m. 0 ::;; m ::::; 7n. 
B CJie.zzyIOIIJ,HX m erpoxax '-1Cpe3 rrpo6e.n .aaasr no )J,Ba 1.1,C.llbIX smcna Wi II d;_, 3a,D,aIOIIJ,He ,ll.CHb B xoropsnt 

ue:1b351 CTa.HHTb BhlXO,D..HOl1, r)J.e Wi - 3TO uoxiep ue,11,e.irn, a di - H0.\1ep .lI.IDl uenena. 1 � w, ::::; n, 1 � <4 ::::; 7. 
ct:>opMaT BblXOAHblX AaHHblX 

B e,!],IIHCTBCHiiOI! CTpOKC BblBC,:i;Irre ozrao ucnoc '-IIICJIO - OTBCT Ha 3a.J,a'I}' no Mo,crymo 109 + 33. 
np111Mep 

CTaH,D;apTHh!H BBO� CTaH,D;apTHh!H Bh!BOA 
2 3 2 
9 
1 1 
1 2 
1 3 
1 5 
2 1 
2 2 
2 3 
2 4 
2 5 



V 011viMn1.1aAa no nporpaMM1.1posaH1.1t0 HvlTY «Mll1C1.1C», M<DTvl 1.1 Cognitive Technologies, OYHbll-1 TYP 
Mocxea, AonronpyAHbll-1, 15 stHsapst 2017 rona 

I Ixrs BXO;J,IIoro <paiL'la: 

Ihrn nsrxoznroro <paii.1a: 

Orpaaa-rcanc no spcxtcan: 
Orpaanscnnc no naxrarn: 

CTa.EI,Zl;apTHl>IH BBOA 
CTa.EI,Zl;apTH:hlH BhlBOA 
2.5 CCK)rtt;J. 

128 Mera6aiiT 

3a�1Hm1 YTPOM nxraa rpyrma ,D.CTCKoro cana "Coaasnmco" nrpaer Ha ,!I.Op02.KKC so ,J.Bope. ,Uopo)Kl(a 

ID!ecT .ll)IIUIY n xrerpos H COCTOIIT lf3 KJICTOK c noxrepaxm OT 1 /l,O n. Knerxa IUICCT paauep 1 MCTp. 
,J.eTu 3aHU:\.laJOT HCKOTOpbIC IOleTKH ,i1.0p0:>KKII. Ilpu 3TO:l.l, Ha OJI.HOH 11 TOD )KC KJICTKe MOl'}"T CT051Tb 

,.1.sa JI 60.'lCC pCOCHKa. Hrpa 3aJ<.'l10YacTCH B -roxr, qT06bI YKJIO!illTbCH OT CHC)KlfHOK. KOTOpb!C IIR/J,aIOT 
Ha .D,Opo)KKy. Bee µ,CTlf B rpyrme UMCIOT O,J.llH8KOBblii pOCT h. 3a 0;:I.IIH XO)I. K8)K,llblli pe6CIIOK ).10)f(eT 

uepeoeacari, ua coce,u.111010 KJICTKY enpaao H}Ul B.:JCBO 11mr OCTaTbC51 ua TOH )KC KJICTKC. 

TaK KaK B ztarrrrori aaztaxe Bpe:l.151 ,l,TICKpeTHO, TO ,l.'151 orrpenenemrocrn rrpnxrexr. YTO B aaxarre Ka)K,1:(0£'0 
XO,.J.a BCC ,J.CTII ncpeoeraror Ha HCKOTOpb!C K.HCTKil, u TO.ITbKO nocnc 3TOro CRC>KIIHKII onyCKaIOTC51 ua 1 
:l.IeTJ). 

Kaacnaa caexcnnxa naaaer crporo ua oupencxemsyso KJ1eTKY ,.1,opo)f(l(J1. 3a O,t1.1m XO..:\ CJJC)!(HHKa naaaer 
BHJl3 Ha 1 .:.1CTp. Koraa CJIC)l(llRK8. Il8,'.\8IOlIJ,asI Ha KJICTKY i ,1.0CTlfraCT BbICOTbl h, BCC ;J;CTn, 111\XO�CCH na 

3TOfi K.J1CTKe BhDW,J.HT n3 urpsr. ECJTn pCOOHOK npnfieracr ua K.rI.eTKY na xoropon pacnonoxcena CHC)!(IIBKa 

Ha BblCOTe h llJlli nnxce, TO OU BbJ6bmaeT U3 nrpu. KaK TOJ!bKO CUC)l(11HKa ,J.OCTJU'.la BbICOTbl o. KJieTK)' 
CHOBa l\lO)l(HO aamrxtaru. J1faBCCTllO. 'ITO B aa-ranc urps: BCC CHC)l(l!IIKH Hax0,1,51TC51 Rbr!IJC ,1.CTCII. 

BocrnJTaTCJibHHU,a Taxtapa xoxer opramraosa-n, irrpy TaK, qT06b1 K KORIIJ. m XO.J.OB na rtopoacxe ocrarr 

ca XOT}I 6bJ O,:.t,IIU peOOHOK. BaM rtansr JICXO..J,llbIC nosauuu BCCX k neren II uasansnsre UOJ10)1(eU1151 scex 

/ CHC)l(IlllOK. Iloxrorrrre BOCIIIITaTeJTbHlll�e. orrpeaenrrre xaxoe MaKCITh!a.TlbHOC KO.'TW!eCTBO ;1,e-reri :\.IO)!(eT 
OCTa.TbCH Ha )l,OpO)KKC llOCJIC m XO;J.OB. 

<l>opMaT BXOAHblX AaHHblX 

B nepsort CTpOKe xepea rrpooen ,tl.a.Hbl IT5!Tb U.CJiblX surcen: n - KOJJII'ICCTBO IWCTOK Ha ,D.OpO)Kf(C, m - 
KOJUl'leCTBO XO.D,OB, k KOJIIIYCCTBO )J,eTeii, l - KOJIH<teCTBO CUC)l(HIIOK, h - pocr )J.CTCH, 1 � n, k, l, h � 106. 
1 � m � 103. 

B cnenyiomea crpoxe YCpC3 npo6en .n,aHbI k nerrsrx qnceJI a1, a2, ... , ak - aasansasre noaanaa neren, 
1 �a;.� n. 

B crrenyionnrx l crpoxax xepea rrpotien )1.a.Hbl no ,1l;B8 nerrstx qJJCJia ti fl h£ - HOMep I<..1CTKH TI aasansnaa 

BblCOTa CHC)f(H.HKH, 1 � 4 � n, h + 1 � hi � 106. 

<l>opMaT BblXOAHblX AaHHblX 

B C)J.lIJICTBCHHOii CTpOKe BblBC)J.JiTe O;J.UO U.CJIOC xacno - OTBeT Ha sazta-ry, 
np111Mepbl 

CTa.EI,Zl;apTH1,!H BBO,D; CTa.EI,Zl;apTH1,!H BhlBOA 
3 3 2 2 2 1 
1 2 
1 3 
2 3 
610773 6 
1 2 2 3 4 5 6 
6 10 
2 4 
2 6 
3 5 
4 4 
5 6 
6 10 

(TpaH1.14a 7 1113 14 



V Om1Mn1t1aAa no nporpaMM1t1posaH1t1to HlllTY «Mll1C111C», M<PTll1 1,1 Cognitive Technologies, oYHbliii ryp 
Mocxsa, AonronpyAHbliii, 15 HHBapH 2017 rona 

IhrH sxonnoro dianna: 
Ihm BhLXOiJ.HOro cpaI1.11a: 

Orpaunuenae no npe!\1e1111: 

Orpamrsemre no uaxrsrrn: 

CT�apTHi>IH BBOA 
CT�apTHi>IH Bh!BOA 
2 cexynzua 
256 xrerafiatn- 

eOnsrn, 3TU 3a,.1,aY11 npo CMaiimUill!� - rpycTIJ.11 Cepexca Ha onasunrane. ,D,eiiCTBIITeJlbHO. Ha 3TOT paa 
asropsr ;1.a.n11 6cCKOHC'iHoe 'lOCJIO 3a,1,aq, nponyxrcpoaamrsrx narypansnstxrn xncnaxrn (1, 2, 3 .... ). n BCC 

OHH 6b1Jm rrpo c111afiJI11Kn. Ccpexca xiaoro TpeHnposa.'Jc.a nepea om1!\uma,n,oii. 11 Bbt6pa.n cc6e ny-unyio 
TaKT11Ky: nocne 3a,.TJ.a'i11 c uoxrepoxr x OH peinaer aaaaxy c 110!\lepo111 z xor (x/2). r.uc xor - 3TO uo6u 

Tosoc rrcKJUOYa10111,ce mm, a ;i:_eJJem1e npon3B0)1-HTCH c oxpyrneauexr BHll3. Hartpuxrep. 4 xor 8 paaao 12. 
7 xor 11 TO)KC paBHO 12. 5 xor (5/2) paBHO 7. 

Cepexca C'i11TaeT 3aAaYy c 110!\1epo111 x xopomen, ecnu ou peunrr k aanas (ua'i.1111lUI c x, Bbt611prui me 
110 CBOeH TaKTHKe, rrpa 3T0:".1. 803!\10)1{110 OH pennrr aexoropste saaa-nr HC no 0,ll;IJOMY pasy). a {k + 1)-ft 

3a,J.a'icii OillITb OKa)KC'fC}'I x. Flonorrrrc Ccpcxce - ;r..rrn ,.J.aHHOf'O k 11ati.:1,HTC KO.lH'iCCTBO xoponnrx 3a,.J.a<J. 
TaK KaK OTBeT l\!O)KCT 6bITb 6oJlb!llllM, BbIBC,1,Irre ero TIO !\10,.'l,YJilO 109 + 7. 
<!>opMaT BXOAHblX AaHHblX 

B ezuurcrueuuon crpoxe ;�a110 uenoe -urcno k. 1 � k � 109. 

<!>opMaT BblXOAHblX AaHHblX 

Bsrse.nrre 0;1;Ho uenoe 'illCJlO xomrsecrao xoponrrrx 3a,1,at.f 110 Mo,i.._vmo 109 + 7. ECJTn xopoumx 3a,1,a'-I 
6cCKOHC'lHOC KO.'lllYCCTBO. BblBC,.J.UTC -1. 
np1i1Mepbl 

I �60 

CT�apTHh!H BBOA 
3 
15 



V 011111Mm1a,£1a no nporpaMM111posaH11110 Hlt1TY c:Mlt1(111(>, M<PTlt1 111 Cognitive Technologies, O'lHbJi;1 'ryp 
Mocxea, Ao11ronpyAHb1i;1, 15 SlHBapSl 2017 rona 

IhIB exoanoro cpafi.1a: 
Ih1S1 ssrxoznroro cpaii.1a: 
OrpamP-1cHI1C no apcxicnn: 
Orpanuxeane no naxorrn: 

CT�aprm.m BBO� 

CT�aprm.m Bh!BO� 

2 CCK)'ll;J.bl 

6 l xrerafiarrra 

Iappn ;:L>Kcfu1c Ilorrcp-Ssaac-Bcppcc - IOHhrii syH,.1.cpKUHJJ.. B 11 JICT Fappn 3Ha1<0:11 c xsarrrosotl 
xrcxarmxon, xorrurnmaon ncaxo.rorncn. -reopncrt aeposrnrocrcit n ..'Q)yrmm scruaxrn. H BOT cenxac ,VUI 

Fappa npmnrto apcxrs u3y'fnTh ew.e ormn npc;1,:-.1eT BbHT)'K.'Ihlii a11a."J113. 
Haaars, KOHC'IIIO )KC. CTOHT C 8308. <f>nrypa Ha3b!BaCTCSl BblllJKJIOII CCJIII B)iCCTC C mo6oi\ napoii TO'{CK 

Olla TalOKC COJJ,ep>KIIT OTpC30K IiX COC.J.IIIISllOlll,1!11. Ilpocrenumxt npuxtcpoxr Bh111)'K..'10Il cp11rypbl MO)KCT 

C!IY)KUTb 8bIIIYK!lhlii :\IIIOfO)TO.'lhllllK. Tappu XO'leT Bblpc3aTb TaKYIO (plU')'J))' ll3 6y:-.1arn II UOIICC!1C.[l.088Tb 
(naiiTH 011op�·10 Q))'HKll,1110, COITpH)f(CHHOe ?.11-fO>KecTBO II .tpyr-ne Ba)KJlble xapaKTCJ)IICTIIKII BbITl}'K.101'0 
)IJIO)KCCTBa). 

lhaK. y xra .. ib'llfKa ecn, :mCT 6yMarn 8 K..'lCTO'IK)' paaxrcpa 11 x 111 IClCTOK. On XO'-ICT OT'.\lCTIITl, seprmnru 
xmoroyro.rsmnca a 11.<'.,o'-l11c.,cRHhL'( TO'{Kax CCTKII. a. aaresr supcaa'rs ero. CTp11 '3To:-., Fappn xoser, '-fTOObl 

JIKX)bIC ,D.BC COCC/J.LIIIC CTOJ)Ollbl '.\!HOl'O.VfOcibIIIIK8 IIC JIC)Ka.JIII Ha O,'].HOII ap51.)IOJ1. a cro nnomazn, 6b1.ria paaua 
s. 
Cl>opMaT BXOAHblX AaHHblX 

,.'...l.alU,J ;lua U,eJlblX 110.i.O)KJJTC.lhllhlX 'IIIC.na n 11 111 (1 � Tl. m � 105), a TalOK(' UCW.CCTUCIIIIOC <tJICIIO s 
(O < S � 109) c 11c 6o.,ee. •1c�1 IDCCTblO 311aKal'\111 noc.te 3,Ui}{TOii. 

Cl>opMaT BblXOAHblX AaHHblX 

EC.Lil nocrpours xrnorovro.rsnn«. Y;IOB.iCTBOJ)fllO!lllli\ ;J.aattbl)I .YC.lOBIUUI UCB03M0)Kll0. BblBC,J.l1TC -1. 
H11a•1c u1,rne;J,HTe •mc:10 k K0.111•1ecruo scpuruu :1111oroyI'0:1b1mKa (3 � k: � 105). B c.·1c;.l,YIOW.IIX k: 
CTPOKax Bbrne,n.uTC k nap xncen Xi, Yi - xoopzmnarur sepmnn ucxoxroro xuroroyronsmuca (O � Xi � n. 
0 � y; � m) s nopxaxe nx o6xo,:t,a 110 xacoeoti CTpC.1Kc. 

np1.1Mepbl 

CT�apTHhIH BBOA CT�aprm.m Bb!BOA 

10 10 81 5 
0 0 
0 7 
9 9 
10 9 
10 0 

1 2 0.5 3 
0 0 
0 1 
1 1 

(TpaH1114a 9 1113 14 



J 
Ihut nxoauoro q>ai1.1a: 

Ih1S1 BhIX0,1,Horo q>aii.1a: 

Orpauaacnnc 110 apcxrcnu: 
Orpann-tenac no aa.\lS1T11: 

CT�apTm.rn BBOA 
CT�apTHb!H Bb!BOA 
2 CCK_\'IIJ},bl 

6-l ?1rera6ai1Ta 

V 011111Mn111aAa no nporpaMM111posaH111t0 HVITY «MVIC111C:., M<PTVI 111 Cognitive Technologies, OYHbl� TYP 
Mocxsa. AonronpyAHbl�. 15 siHsapsi 2017 roaa 

Po6oT norepsncs s 6oJJbIDOM ropoac. Iopoa apc;\CTaB.TIICT co6oii coBOK}'IlHOCTh n ncpcxpccrxcs 11 

,1nycTOpommx .aopor, cocmmsnonmx 11eKOTOpb1e D3 napu mix. Bcero 13 ropoae n - 1 .aopora. raparrrn 
pyerca, 'ITO OT :uo6ol'O nepexpecrxa !110)KH0 .::i.o6paTbCSI ,.'.lO .,to6oro ,.1pyroro. nepensaraacs TO.lbKO no 

;:i.opora�I. Ka)K.1,rui ziopora oxpamcua B O�IH 113 26-TU r\BCTOB. o6o3na,1aC!llbIX !lla.TICrfbKIIMIJ JlllTIIHCKmm 

6yKBa:1111 (or 'a· ;1.0 'z}. 
Po6oT 6po,.1.11T no ropoay y)Ke ;.J.0130,'lhllO rl.aBllO IJ ycue.r coopa-n, HCKO'ropy10 CTaTHCTliK)". A IL\ICIIUO. 

nycrs t,, t1 .rea pa3.1TI'Illb1X nepexpeerxa s ropo.te. Poocr 311aeT. 'ITO a ,1.aHHh!X orpa1111•1e1111HX !llt'*,, • .V 
3Tll:IIH ilB.Y!IISI IICJ)CKJ)CCTKa:1111 C)"lll,CCTB_YCT posno 0;1.1111 npocrort nyr» (To CCTb IIC rrpoxonsnma 1111 no 

KaKIL\I eeprumraxr 6o.1ee 'IC!II <',1IIllO)K..1J,I) no ;:i.opora:1-1. Haaose» .>.ce,m.:ou 3Toro nyT11 uocneaoaarcnsrrocrs 
l{BCTOB aopor B IIOJ)Sl,.'lKC C.lC.J.OBaHJISI OT U ,10 t•. aanncannyio 6c3 KaI(l1X-:m6o pa:3;J,C'.TIITC.1Cii KaK CTJ)OKa 
.1aT11HCKliX 6yKB. Po6oT ncpcfipan BCC napst paann-rnsrx nepcKpCCTKOB II BbIIl11CM ;xm1 Kl\)K.J.Oii 113 UHX 
!IICTKY C'(>OTBCTCTB)'IOUJ,ero II)'TII. 

3a:1.1CTll!ll. 'lTO ecnu U3BC'CTUa ).J('TKa s Ll)'TII OT u ��o v. TO :I.ICTKa o6paT11oro IIYTII ecru upocro paa 
RCJ)H)"TIUJ CTpOKa s. Flosrosry n3 sccx n(n - 1) ynopano-rcnnsrx nap pofior coooutacr Baxr TO.TlhKO nfn2-1>. 
IICK.:l10'18SI o6paTUblC D)'TII. 

BiU1 11y}K110 noxro-u, po6oTy II COCTilBUTh 110;1,po6111,111 nnau ropoaa, 01111ca.s ucc m1e10UJ,1JC'C51 B ropoae 

;wporu. 
CDopMaT BXOAHb1x AaHHblX 

B ncpson crpoxc 3a,.:i.a110 xncno n (2 � n � 100) KO.lII'ICCTBO ncpcxpccrxos B ropoac. B CJie,.:i,y1011�1ix 
n(n2-l) 

erpoxax CO)J.Cp>K!iTC}J m1q>Op:1.1a1J.lHI O MCTKax IICKOTOpblX IIY'fCH. B i-0[1113 3TIIX CTJ)OK C0,.'1.Cp)l{aTCjl 

=epea npo(ien zrsa xucna u,, Vi (1 � Ui- Vi � n) n crpoxa Si. COCTO�aSI TOJTbKO 113 �laJICHhKIIX JlaTUIICKm< 
6yKB, 3a,.J.alOlil,a.H MCTKY opucrrrapoeanaoro nyrn OT u, ;J.O Vi. 

Faparrmpyerca, 'ITO ne cy�CCTBYCT i H j TaKITX, 'ITO Ui = Vj H Vi = Uj, TO CCTb K8.)KJJ.a51 napa aanana 

posuo e;i.11110)f(,J;bJ. TaIOKe raparrrupyercs. 'ITO po6oT Bae HIH',.J.e ne o6:1.1any.ri. n Tpe6yeMbrii nnaa ropoaa 

C)'lil,CCTBJCT. 

CDopMaT BblXOAHblX AaHHblX 
Bsraeznrre n - 1 CTJ)OK)'. B j-OIJ Il3 KOTOpbLX CO;l,Cpil(l!TCSI onucaane j-ofi ;:r,opor11 B q>op!11aTe a) bj Cj. 

rne aj. bj - KOHIJ.bl TCK)'Il.l.Cii ;1.,0porn. a Cj - U.BCT ::YrOII .n.oporu {MaJICl!bKruI .'IaTIIIICKaSI 6yKl3a). Ilopaaox 
BblRO)J,IIMblX .nopor He lfl\lC(.'T 311a'iCHIHI. KOHIJ.bl ,ri;opor11 �IO)K}IO RblB0,1,IITb 8 ITpOIIJBO.ITbHOt\l nopxnxe. 

CTa.H,14apTHb!H BBOA CT�apTHb!H Bl,IBO,ll; 
3 1 2 a 
1 2 a 1 3 b 
1 3 b 
2 3 ab 
2 2 1 a 
2 1 a 



V 011111Mn111aAa no nporpaMM111posaH111to HVITY «Ml/1(111(>, M<PTVI III Cognitive Technologies, O'-!Hbliii Typ 
Mocxsa, AonronpyAHbliii, 15 5lHBapsi 2017 rona 

Il'.\ISI BXO,J.HOC'O <paiL1a: 

Il'.\UI BbIXO.J.HOro cpru1.,a: 
Orpannxenue 110 BpClllCIIII'. 

Orpa111rqe1111c 110 naxrarn: 

CTa.H,!l;apTHhlH BBO� 
cTaa,a;apTHl,!H BlJBO'A 
2 cexynru» 
256 :-.wra6afiT 

Ilocnc xiaornx .'WT no.iera q>.10T aKBILWall ,"l,OCTUI' 3cM.1JI. 01111 38.Bl!C.111 Ha::J. noscpXI!OCTbJO 11 I'OTOBHT 

C.H nsrnyc-nrrs nnpyc. Ilocnczmsa 118,.1.C>KJl,a 'ICJIOBC'JCCTBI\ - c,1.c.riaTb po60TOB. KOTOpblC 6yA)'T Ha6.'1IO/l,I\Tb 
aa rroaepxnocrsro 3C'.\l.11l ll nnxeuanpoaars BCC oxaru aapaxceuua. E,.lllHCTBCHHM C.'lOa<HOCTb - poo<)TbJ He 
..J.0.1)K.libl 61>1Tb o6uapy.>Keubl aKB1L111a11a.,m. ,J..:rn sroro 01111 .uo:l)KllbI 1136eraTb nrnmii cxannpoaannx xopafi 
.rwii Bpa)l(,'l,CUI-IOl'O <l>JJOTa. Ba:-.1 Hy>KIIO paCCYIITc:lTb, Kc:lKOC MIIDIIMa.JlbHOC KO!lll'JCCTBO potioron 11co6xo;t,m10 

qc.1aTb, '[TOObl BCSI llOBCpXl!OCTb 3c'.\(Jlll 6b1:1a aamumcua. Kax BCC'.\1 ll38CCTHO. DOBCpXHCTb 3C'.\lilll npca 
craanaer co6oii 6ccKOUC'IIIYIO ll.10CKOCTb. a .IIIIIHSI cxauupoaauua oauoro xopafina npencramaer co6oil 
napaforry s11;1.a y = ( x - aJ2 + bi. 
<l>opMaT BXOAHblX AaHHblX 

Ha ncpsoti ('TJ)O'IKC uanucano O.J.110 narypa.tsrroc 'IIIC.'10 1 � 1l � 1000 - KO.lII'ICCTBO KOpa6.11eii <l>:10Ta 

8KBIIJill811. ,J,a_r1cc. Ha C.1C,,J,YIOIWIX 1l. CTpOKaX yxaaauo 110 ;�Ba UC,1b[X YIIC.1a Oi. bi. pa1,1.e.1em11,1x npobenoxr . 
. a. � 109, 1b1 

� 109. 

<l>opMaT BblXOAHblX AaHHblX 
BbIBl','�lfTC e;}.IIIIC'TBCHIJO{' UaDl)cL1bHoe 'Jll('.'10 - KO:lll'leCTBO \"laCTKOR . Ha KOTOpbIC pa.:rorrnalOT CKa 

rmpvtoumc .1DHI111 nosepxnocrs $'.\1.111. 

np111Mepbl 

CTaa,a;apTBl,.tH BBOA CT�apnlbra BbIBO� 
4 10 
0 0 
1 1 
0 1 
2 1 
3 4 
2 4 
3 4 
2 4 



V 011111MnL1aAa no nporpaMM11posaH11t0 H�TY <M�C11(>, Mct>T� 111 Cognitive Technologies, OYHbliii TYP 
Mocxsa. AonronpyAHbtiii, 15 s:ittsaps:i 2017 rona 

Ihrn sxoanoro cpail1a: 
lbui Bhcxo;i.1101·0 cpaii:ra: 
Orpamrscnac rro spoxrcan: 
Orpa1{1J'-{CHllC no naxorrn: 

CTa.HAapTm.:H BBOA 
CTa.HAapT'H!,IH BhlBOA 
3 CCK.\"11;1)>1 
256 11iera6aflT 

Iopoa BoJIOTHbrfi 'laCTO nozrscpracrca aaronncanaxr. Ilpn 3ro111 s ropozic scero ozma y.uiua n sec ,1.0111a 
ropoaa pacnonoacensr Ha 0;1,IIOil CTOpOIIC 3TOfi ynnnsr, Y Ka)K,.J,Ol'O go111a ecn. ueno-mcneimas BblCOTa ai, 

1 � Gi � 109. Ilpu 3T011l Kpo111e �01\IOB Ha y.1111\C TIUOKC pacaoncsceasr UCTO'IHllKJI BO�I. 113-3a KOTOpblX 

B03HllKaIOT 3aTOllc1CrID-5!. BbICOTa KA)K,:J.OI'O 11CTO'IHJ1Ka 80,'.U>I paana ayrno. 

)K11Tc.r111 ropoaa 11e .11o6HT. xorna ua IL\'. -racrn y.111�1 noaanserca eona. B ceasu c srmr nerrrcnH 
WJIIOT s M3pmo ropoaa aanpocsi IIORBHTC}I nu soaa na )"-taCTKC y.u�1 OT L J.I.O R, ec:111 eona 113 scex 
IICTOqmrKOB ropona no,,m1111eTCS1 rm yposens H. Ilp11 3T011t. ec.,111 Ra ynacrxc y.1J11(bl OT L ;w R ecrs xora 
6b1 oann 11croq1111K BO)J.bl. TO OTBCT sccrna 6y,,cT 'Yes"' ,1.a)KC npn H = 0. 

EcTJ11 aoaa no.manaci, na yposcm, H. TO 113 xaacioro ucro-nurxa soaa pacnpocrpanacrca B Ka)K,1.)·10 

11'3 cropon II 3aT011:rncT ,.l0111a �,o TCX nop. noxa ne BCTJX'TIIT Ha CBOC111 fl)"TII ,.lOM BbICOTOii 60,lhillC 11.lll 

paanon H. 
¢opMaT BXOAHblX AaHHblX 

B ncpeon CTpOKC qepc3 npoocn ltlU!bl .D.Bc\ ll,C.lbIX xncna n II 7ll .:J..llllia )'.1lfil;bl II KO,llf'!CCTBO 3a11pOCOB 
)K11Te.1cri. 1 � n, m � 106. 

Bo eropon crpoxe 'ICJ)(.'3 npo6e.1 :taHbl 11 I (C. nsrx 'IIICt'.1 al· n2 ..... a" BbICOTbl ,1.0'.'IOR II HCTO'IHllKOB. 

0 � ai � 109. Ec.111 a,= 0, ana-urr 3TO uc-roxunx BO,l.bl, nuasc '31'0 .. 1.0111 asrcorsr a,. 
B c;w;u·10w.11x ui crpoxax •1epC'"J 11po6e;1 /taHbJ 1.p11 1�e.JlbLX •111c.w L, R, JI napaxierpu sanpoca. 

1 � t. � R � n, 0 � H � 109. 

¢opMaT BblXOAHblX AaHHblX 
Tpc6yCTCH BbJBCCTII m crpox, concpscaruux "Yes .. rum ·'Xo·· 6ro KaBbt'lCK - OTBCT ua sanpoc )KllTCJICit. 

npviMep 

CTa.HAapTHb!H BBOA CTa.HAapT'H!,IH Bb!BOA 
6 7 Yes 
0 2 3 1 4 0 No 
1 1 0 No 
4 4 2 Yes 
2 5 2 No 
2 5 3 Yes 
3 5 3 No 
3 5 4 
5 5 4 



V Om1Mm1aAa no nporpaMM111posaH11110 HVITY «MVIC111C:i, M<PTVI 111 Cognitive Technologies, O'iHblii1 TYP 
Mocxea, AoJ1ronpyAHb1ii1, 15 SIHBapsi 2017 rona 

HM51 sxozuroro cpauJ1a: 
Ilxta Bh£XOAHOro cpaii.,a: 
Orpaua-teaac no spc�ICHH: 
Orpamrsemre 110 11IDrnT11: 

CTa.HAapTm.rn BBOA 
CT�apTmIH B!dBOA 
1 CCKJIU,a 
256 Me£'a6aitT 

Ba,1 ,1I.aH BhIDyKJibrn )IHoro)TOJJbHJIK. HnKaK11c �c seprmrrrst sraoroyronsaaxa ac cosnaaaror. Hn 
xaxne TpH nepnnmsr smoroyro.rsuuxa ne Jte:>KaT na ormon npaxion. Tpe6yCTCH orrpenemrrs. !IIO)KIIO nn 
paapeaars saaaaasrn xmoroyronsaax 11a 2017 napannenorpaxrxros. 
<DopMaT BXOAHblX AaHHblX 

B ncpeotr crpoxc aarmcano nenoc •rnc.,10 3 � n :::;;; 100. 
B cncaytomux n crpoxax ,.:i.aHhI KOOPAHHaThI eepunnr suroroyrcasunxa s nopanxe o6xo,.J.a no -racosoti 

CTpCJtKe. B (i + 1)-ii crpoxe ;i.anbt ABa xncna -109 � Xi, Yi� 109 xoopznura'rst i-o uep1.1J1111b1. 

ct>opMaT BblXOAHblX AaHHblX 

B C,'].JIHCTBCIIIIOii crpoxe BbfRC/IUTC "yes" 6e3 KaBbl'ICK. ec.111 3a,1,aHHhlll xmoroyronsrmn 1\IO>KHO paspe- 
3aTb ua 2017 napanrrc.torpaxrxroa. B IIJ)OTHBHO�l crry-rac BblBC,.J.HTC "no .. 6C3 KaBbl'ICK. 

np111Mepb1 

CT�apTHh!H BBOA CT�apTFU,IH B!dBO)l 
4 yes 
0 0 
0 1 
1 1 
1 0 
3 no 
0 0 
0 1 
1 0 

(TpaH1114a 13 1113 14 



V 011111MmtaAa no nporpaMM111posaH111t0 HvlTY «MV1C111C», M<DTvl III Cognitive Technologies, OYHbl� TYP 
Mocxsa. Ao11ronpyAHb1�. 15 siHsapsi 2017 rona 

Ihm BXOAIJOI'O cpafiJia: 
Ihm Bb£XO.L(Horo cpaiL'Ia: 
Orpaaaseanc no Bpe)ICHn: 
Orpaansenue no Ila)H!T11: 

CTaH,D;apTHhlli BBOA 
CTaH,D;apTH:h!H Bb!BOA 
2 CCK_\'IL'.J.bl 

256 xterafiatrr 

BoJ1e10 cy;-\e6, 0.L(Ha)f(Jl.hI ITen1 nonan B ropoa. C')J.e OTKpb1.1CS1 HOBbrii MeTponoJmTeH - .,MeTpo.llpeso'·. 
KaK ero Ra3bma10T B ropone. Ilprrxnna TaKoro Ha3Ba11m1 aaxmoxaercs s crrerryionurx csoticrsax: 

l. :'.\ICTpo COCTOIIT na n CTaIII�HH II n- l TyrmCJJefr. Ka)K,Qbrii IIX KOTOpblX cocmraaer POBIIO ,J.Be eTaJIU,HU: 

2. Ilo Ka)IQ.O)JY TYRHe:no xypcnpyror noeaaa B 06c cropousi: 

3. I( Ka)K,.').OU: eTaHrQIII ).fO)KeT TI0,.'.1.XO,.].IITb Heorpam1•1CHHOC =mcrro �·RHe.,:ei'i; 

-!. OT Ka)K..:i,011 craruuur t.IO)KllO ,.'.),oexarh ,l.O JUo6oi1 cra111�u11 (so3'.1.IOJKuo. c uepecazucaeru}. 

Ilera scerua oxcru, .1.10611.11 xrerpo. Boe110.'Jh30BaBillUCL TC'.\.!, 'ITO IIOC3,'l,a C3,ll.5IT 61,1erpo, a CTa11�1111 
(noxa) ae oxeus xraoro. 1011b11'i rryremecraeamnc nepefipaa see HC)'TIOPH;J.O'ICUHblC rrapsr crarnurii n ;'.!,JIB 
Ka)K,J,Oll napsi coscpnncr JJOC3,.J,KY OT O,.l;HOii CTaHIJ,Im K .ipvroa. Ilp0C3)KMi npn 3T0).! xuumxram.aoe -rucno 
ryane.tes. 0Ka38.,10Ch, '-ITO B COBOK_\'fIHOCTfl ITcr5! rrpoexan pOBHO m TJHHC.1Cii. 

Ilers TaK ynnexcs IIOC3,."J.Ka)III. 'ITO, cotiapaacs ;W'-LOii. 3a61,1:1 B I'OCTIUIIll�C CXCL\I.}' ).1eTJ)o! Bepuys 
lTIIICb �1.0)IOfi, ITeT51 pcrrrnn BOCCTaHOBnTb cxexiy, IICII0.1b3)'}1 -nrcna n n rn II cxrrraa. "ITO RCC CTa.111�1111 
3aHj';\1CpOBaHbI OT 1 ..J,0 n. Iloxrorurre C�Jy! 

CDopMaT BXOAHblX AaHHblX 

B e.D,1111CTBe11Hoii crpoxe 3all11ca111,1 ).I.Ba -urcna n, 2 � n � 20. 11 m, 1 � m � 10000. 
CDopMaT BblXOAHbtX AaHHblX 

Ecnn Ilera orrmfics ( a TaKoe, K eO)KaJICHmo, B03)10:>KHO)' II y,n,os..1eTBopmolll,e11 )'CJfOBFUO aaaasn cxesrsr 
HC CYII\CCTB)'CT, BbIBC,J,HTC B C)],lUICTBCHHOii CTpOKC C..1080 NO. Haase. BbIBC,D.l!Te B nopsoa CTpOKC CJIOBO 
YES, nocne xero n n - 1 nccnejrytounrx crpoxxax ssmezrare no nape aarypazsasrx -.:rHce.11 OT 1 ll.O n - 
noxiepoa CTaIJu,nii, coenanaexn,ix o-repezuuau TYUHeJJe�i. Ty11neJIH �tO)KIIO BbIBO,J,HTh B JIIOOOM uop5IJJ,Ke. 
paBHO KaK If cranmm .iJ..IUl Ka)K,il,OI'O TyffHC.IIH. Ecnn TaKHX CXCl\l HCCKO.'TbKO, BbIBCAHTC rnooyro. 
np111Mepbt 

CTaH,D;apTm!H BBOA CTaH,D;apTmIH Bh!BOA 
3 4 YES 

1 2 
2 3 

3 5 NO 

CTpatt1114a 14 1113 14 


