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N3zjaBa 3axBaTHOCTH

OBaj paj je pe3yaTaT BUIIETOJUIIHET HCTPAKUBamha y KOjeM MU je U3y3eTHO
romorao Mentop jap Henag Mutuh, pegosuu npodecop Maremaruakor dakysirera
Yausepsutera y Deorpamy. Beoma cam 3axBajiHa Ha HeroBOj BEJHMKO] ImOMOhmM
U CTPIUbEWY KOje je mokazao. V3yserHy 3axBajHOCT myryjeM m ap Mwromnry
Bemmanckom, maydnom caBetnuky HCTHTYyTa 33 OHINTY M (DU3MYKY XEMU]y HA
BEJINKOj ITOMONM, HAPOUYUTY y pasdyMeBaiby OMOJIOMIKUX IojMoBa. Takohe Besuky
zaxBajiHOCT JyryjeM u ap Mupjanu IlaBmoBuh, Buimem HaydHOM CapaJHUKY
NucTuryTa 32 onmry 1 UMUKy XeMUjy Ha BEJIUKO] TOMONYM HAPOYUTO Yy 0OJIACTH
UMYHOJIOTHje. 3axBaJbyjeM ce u CBUM wiaHoBuMma komucuje np Camum Maskosy,
BaHpeJHOM Tpodecopy Maremarumyukor dakysirera YHuBep3uTera y bBeorpasy,
ap Josanum Kosaueruh, monenty na Maremarndkom dakyareTy YHUBEP3UTETA
y Beorpamxy u ap 3opany OrmanoBuhy, HayaHoM caBeTHuKy CpIicke akajaemuje
HayKa 1 yMeTHOCTH, MaTeMaTH4YKi MHCTUTYT HA BEOMa KOPHCHHUM CyrecTHjaMa.

[Tocebna 3axBajHOCT WJE MOjOj MOPOJUIMA. XBaJla MOJUM POJIUTE/bHUMA HA
0e3pe3epBHOj TOJIPIIIN U JbyOaBU KOjy CY MU HPYKUJIH.

Hajsehy zaxsammoct myryjem mom Jlejamy o Kora cam Haydmsia Ja ce
CTPIUBEIbEM U BEJIMKUM PaJOM, KOpaK IO KOpaK MOTY JOCTHNU U TUJBEBH KOjU
nenyjy memoryhe. Takobhe, BeuKy 3axBaJIHOCT JyTyjeM W HaIoj jgeru Mapky u
NBu xoju Me cBOjuM CBAKOJHEBHUM ycliecuMa M3HOBa nncrnupuiny. [Ipusnieropana
caM IITO Ce Ha KUBOTHOM POJIEPKOCTEPY BO3UM Oalll Cca IbUMA.






[Tomamy o JOKTOPCKO] JmcepTaliuju

HacsoB nuceprammje: Anajimsa 3acTyIJbEHOCTH ITOHOBAKa €A IPUMEHOM Y
upeubamy T-henmmjckux enurora

Caxkerak: IlpBu 110 oBor paga ce daBu JgedUHHCAEM PA3IUIATAX THIIOBA,
ITIOHOBaKa, Ka0 U IOHOBaKa KOjU 3aJI0BO/baBajy Macke MOTUBa. Pa3BujeH je MeTo/r
3a BUXOBO IPEIN3HO IPOHAJIAYXKEHe Yy VJIA3HUM CEeKBEHI[aMa KOje MOry OUTH
BeoMa jgyradke. Kako Opoj nHahenux pesyiirata MoxkKe OMTH BeOMa BEJIMKHU, METO/I
YKJbyUyje U IbUXOBO (PUITPUPAIHE HA OCHOBY OUYEKMBAHOI OPOja I0jaB/bUBAIHA.
Meron je mpBO mNpUMEHmEH Ha MPOTEMHCKAM CEKBEHIIAMA y KOjuMa Cy
eKCIIepUMEeHTAJIHO ToTBphenn T-hesnjcku enmuTonu perucTpoBaHu y 0a3u MOJaTaKa
IEDB. Hax nah)eHuM mOHOBIIIMA IIPUMEH-E€HA CY IIPABUJIA IPUAPYKUBAA Y ITUJBY
KOHCTPYHCamha Mojiesla Koju Oum omMoryhmo mpejsubarbe mnosuiuja T-heaujckux
€NUTOIIa Yy HPOTEMHCKUM CcekKBeHIama. Ha oBaj Haunn Ou ce HCTpaKuBaAIMMa
HAroBECTUO PETrHuOH Yy IPOTEUHCKO] CEKBEHIW TJIe Ce €A BEJUKOM IIOy3/IaHOIINYy
MOXKe OdYeKMBaTH enutor. ¥ ciydajy T-hemujckux enmrona Hahen je Besimku
Opoj mpaBHWJIA Ca BHCOKOM IIOY3JIQHOIINY KOjU Ce MOI'Yy CMaTpPaTH IOY3J/IaHUM
nHuKaTopuma rosurnuje T-henwjckux enuTorna yHyTap HTPOTEHMHCKE CEKBEHIIE.
Ha ocnoBy nahenux pesynrata dhopMupaHa Ccy u [IPaBUJIA TPUJIPYKUBAHA
KOja JeTa/bHHUje KapaKTEepHIy eNnuTole MW ca HhHUMa IoBe3aHe ITOHOBKe. Kako
je maben Besmku OpOj pe3y/TaTa caMO ILUXOB JIe0 je TpeJicTaBibeH y pajy. Ha
OCHOBY HHUCKHU KOjUMa Cy OJipeheHu IMOHOBIM Ca 3a/I0BOJbaBajyhom moy3jaaHomrhy
TparkeHe Cy U MackKe MOTHBa KOje je IMOTPedHO Jia TOHOBIIM 33/I0BO/baBajy KaKo On
MIPOIIEC IbUXOBOI TPaXkerma OMo IMTO jeanocraBHuju. lleo mocTymak je mpuMemen
KaKO KOJI JUPEKTHUX HEKOMILIEMEHTAPHUX I[TOHOBAaKA TAKO W KOJ WHINPEKTHUX
HEKOMILJIEMEHTApHUX ITOHOBaKa. (Ca CIMYHUM pe3yJITaTUMa je IO IMOCTYIaK
ypaben u koi B-henmjckux enmrora Ha  mojamnuMa u3 daze nogaraka [EDB.
[logamm o ekcrepuMeHTAJIHO TMOTBPHEHUM KpPATKUM JIMHEAPDHUM MOTUBHMA
cy mpey3eru u3 Oaze mnogaraka LM wm y TpPOTEMHCKHM CEKBEHIIAMAa TJie CYy
KpPaTKW JIMHEAPDHW MOTHBU PErUCTPOBAHU TpaKeHu cy monoBim. Ham muma cy
pUMerheHa IIpaBmia npuapyKuBama. [locedHo cy nziBojena mnpaBuia ca BUCOKOM
noy3aanornthy. Ha ocHoBy mahenux pesynrara TpazkKeHe Cy MacKe MOTHUBa Koje
HaleHU MOHOBIIM 33/10BOJHABA]Y.

Kispyuyne peun: nonoBnwm, T-henmmjcku enuronu, KpaTKH JIMHEAPDHU MOTUBH,
[IpaBUJIA TPUJIPYKUBATHA

Hay4yna obsact: Pauynapcrso

V2ka Hay4dHa odJjact: Bbuonndopmaruka, McrpaxkuBame mogaTaka
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Dissertation title: Analysis of repeat representation with application in predic-
ting T-cell epitopes

Abstract: In the first part of this dissertation different repeat types are defined
as well as repeats that satisfy motif masks. A method for precise repeat finding
in input sequences of arbitrary length has been described. As the input sequences
can be very long, the number of found repeats can also be large. For that reason
it is important that the method also includes filtering found repeats based on the
expected number of their occurrences.

The method was first applied to protein sequences in which experimentally
confirmed T-cell epitopes from the IEDB database were registered. Association
rules were applied to the found repeats in order to construct a model that would
enable the prediction of the positions of T-cell epitopes in protein sequences.
In this way, it would indicate to researchers a region in the protein sequence
where an epitope can be expected with high confidence. In the case of T-cell
epitopes, a large number of rules with high confidence was found. These rules can
be considered as reliable predictors of the position of T-cell epitopes within the
protein sequences. Based on the results found, association rules were formed that
characterize the epitopes and the repeats associated with them in more detail. As
a large number of results were found, only their part is presented in this disser-
tation. On the basis of the strings that determine the repeat, a motif mask that
the repeat needs to satisfy was searched for. The entire procedure was applied to
both direct non-complementary repeats and indirect non-complementary repeats.
With similar results, the entire procedure was applied to B-cell epitopes on data
from the IEDB database.

Data on experimentally confirmed short linear motifs were taken from the ELM
database. In protein sequences where short linear motifs were registered, repeats
were searched for and association rules were applied to them. The rules with high
confidence have been singled out in particular. On the basis of the results found,
motif masks that repeats with high confidence would satisfy were searched for.
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I'maBa 1

YBOJI

1.1 HWmyHuUu cucrem

NMyHu cucreM YUHHM CJIOXKEH CHCTEM hesimja, TKHBAa W OpraHa KOjU HMMajy 3a
IIJb Paclio3HaBaIbe MaTepHujasia U3 COICTBEHUX hejuja, Y OJHOCY Ha OHEe CTPAHOT
(mecorcrBenor) mopeksia. Takohe, UMyHH CHCTEM HMa CIHOCODHOCT JIa IPEIO3HA
Jia JIM HECOIICTBEHU MaTepHujaJl IMpeCTaB/ba OMACHOCT WJIM He. Y CAydajy Ja
IpeICTaB/ha OMACHOCT MMYHHU CHCTeM Iokpehe peakiujy Koja ce Ha3WBa UMYHHU
oarosop. IlaTorene Koju m3a3mBajy UMyHH OJIOBOD HA3WBAMO AHTUTEHHMA (CKP.
Ag on eunr. Antibody generator). Ilpumepun aHTUreHa Cy TPAJUBHU €JIEMEHTH,
IIPBEHCTBEHO TIPOTENHU, BUPYCU, DAKTepHUje U JPYI'd MUKPOOPTraHU3MH, TOKCUHH

Kao U COIICTBEHE U3MEIbeHe hejuje y cirydajy TyMopa.

Nmynn cucrem Moxke OUTH:
e Hecneruduuan (ypohenn) umynu cucrem

e Crenududan (CTeUeHN) UMYHU CHCTEM.

VYpobenu umyHU cucTeM MpeICTaB/ba MPBY JUHU]Y OJ0PaHe OPraHn3Ma, PA3JINKYyje
HECOTICTBEHU OJT COIICTBEHOI MaTepujaja U aKTHBApPa Ce YUM Ce [aTOreH
npuMeru. Y poljeHu umyHu cucrem yKibyuyje pusnake dapujepe (Ha mpumep KoxKa,
PECIMPATOPHI TPAKT) 3aTUM O10paMbeHe MexaHu3Me (Ha IpUMep ceKpere, MyKyc,
JKeJIy/IadHy KUCEJIMHY ) Kao U UMYHY peakiujy (Ha mpumep ynasuu nporec). Hesmje
ypoheHOr MMYHOI cHucTeMa, Kao ITO cy daromutu, Makpodare, HeyTpodmin,
eo3uHOMDUIN, Da30pU/IN, MACTOIUTHU U JeHApuTcKe hesuje, mpupojne heruje youre
WM aJTePHATHUBHU IIyT KOMILIEMEHTa MOTY Jia JIOBEeIy JI0 JUPEKTHOI YHUIITEHHA
[ATOTEeHA WJIN JIO CTBAPaha INTOKMHA, XeMOKIHA, 8/ IXe3NBHUX W KOCTUMYIATOPHUX
MOJIEKYJ/Ia U IIPOTEeNHA aKyTHe ha3e KOju MOTY JIa yIeCTBY]Y Y IIOKPETAIbY U jadatby
creruUIHOT UMYHOT OJIFOBOPA.

Crevenn mMyHHM CUCTEM pa3Buja cuerudUIaH UMYHHU OJI'OBOD 334 CBAKH AHTUTEH
U MMa CIIOCOOHOCT TMamherba W Ipero3HaBamha aHTUTEeHa ca KOjuMa je Beh mMao
cycper. CTedeHn MMYHHTET Ce Pa3BHja IOCTEIEHO TOKOM KHUBOTAa U MOXKE OUTH
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XyMopaJiHu U hesjujcku. XyMOpaJiHH UMYHUTET HaCTaje II0jaBOM AaHTUTEHA Y
BaHNEJIMjCKOM TIPOCTOPY M IIPEJICTaB/hba TJIABHU MEXAHU3aM CIIPeYaBaiba YIaCcKa
anTureHa y hemmje (HOCpe,Z[CTBOM arnwutena, OFHOCHO UMyHOZ‘JLoﬁy/LuHa).

Baxxue hesnuje nmynor cucrema cy: auMmdoruTu, anturen npesentyjyhe hemuje
(ckp. APC, on enr. Antigen presenting cells) n usspiine (edexkropne) hemmje.
JIumbonutu cy Bpcra denmx KpBHUX 3pHara (Jeykorura) Koja oxpehyjy Bpery
uMyHOr ojiroBopa. Pazmkyjemo B-mumdonure mim B-henuje u T-nmumdborure nin
T-henuje. 3a npeno3HaBame aHTUTEHA Y3 aHTUTeH Tpe3eHTyjyhe henmje, 3nagajue
cy U ziBe pasjmunte Bpcre Mojiekysia: b-hemmjcku pererrropu (ckp. BCR, of enr.
B-Cell Receptor) koju cy MPOTEMHCKN KOMILJIEKC Be3aH 3a heinjcky Memopany b-
mumornura u T-hemujekn penenrropu (ckp. TCR, on enr. T-Cell Receptor) koju
Cy MPOTEUMHCKN KOMILJIEKC Be3aH 3a hesmjcky memopany T-gumdoriura.

1.1.1 EmownrTonu

Enuron (uam aHTHreHa JeTepMUHAHTA) je Je0 AHTUTeHa KOju ce Bedyje 3a
onrosapajyhe perenrope Ha aHTUreH Be3yjyhum hesnujamMa HMMYHOr CHCTEMA
WIN AHTUTEJINMa Yy BaHheJHjcKoM IpocTopy. Emmrore BehmHOM 4YMHE KpaTke
HUCKE MOJIEKYJIa aMUHO-KUCEJNHA, TPaJIUBHUX jeJMHUIA IpOTenHa. Enuromun
KOje IIpero3Haje Crermu@uIHn UMYyHU CUCTEM MOTY OUTH IOPEKJIOM U3 CaMOor
opranmsMa (CONCTBEHHU) WM U3 CHOJbAlllbe CpejuHe (HeCONnCTBeHu). JemaH
MOJIEKYJI AHTUTeHa Hajdelrhe MMa BUIE PA3JIMIUTHX EMUTOIA KOjU pearyjy ca
pas3auauTUM aHTHTEnMa. 110 CTPpYKTypHm W WHTEpPAKIUjU EeMUTONN MOTY OUTH
JmHeapHn u KoHdopMmarmonu. b-hemujcku penenrropu u T-henmjcku pernenrropu
MMajy IyHO CJAWYHOCTH, aJid Ce W PA3JIMKY]y KaKO II0 CBOjOj CTPYKTYPH TaKO WU
110 TUILYy ENUTOIa 3a KOju ce Be3yjy. b-henmjcku perenrropu ce Hajuernihe Be3yjy
3a KoHpopMmarmone ernutore 10K ce T-henujcku pernenrropu Hajdenthe Be3yjy 3a
JimHeapHe enmrore. Takohe, pa3jukyje ce U BUXOB HAYMH TPEIIO3HABAHA AHTUTEHA,
1a caMUM TUM U UMYHH OJITOBOP.

XyMopa/JTHU MMYHU OJTrOBOpP, KOjU CIpedaBa yja3ak ojpeheHor anTureHa y
henuje, 3acHUBa ce Ha CTBapamy CHEIUMOUIHAX aHTUTEJA IIPOTUB AHTUTEHA.
AnTtnrena syde B-nmMdoruTn Koju Ha CBOjOj MOBPIIUHE TakKohe MMajy aHTHTEJa
(BCR). B-mumdoruru najuernthe mnpenosnajy HejmHeaphe enurore. VIMyHH
OJITOBOP 3aCHOBAH HA XYMOPAJHOM HUMYHHUTETY ce Hajdelrhe jaBjba y HPUCYCTBY
DakTepHja, IMapa3uTa WX TOKCHHA. D-henujckm enuronm Mory OWTH JI€JIOBU
MIPOTeNHa, &l U HYKJIENHCKUX KUCEJMHA U ITOJTUCAXAPUIA.

Temujckn mmynurer ce 3acumBa Ha T-hemmjama (mm T-muvdonntnma) u
yCMepeH je Ha KpaTKe JIMHeapHe HUCKe aMUHO-KuceianHa (Hajuemnhe 8-11 amwumbo-
KICEeJIMHA) [OPEKJIOM u3 mnporenHckux anrurena (T-hemujcke emnmromne). On je
3HaYajaH KOJI BUPYCHUX U TJbUBUYHHUX MH(EKIMja Kao W KoJji Tymopa. T-hemuje
ce Jiejie y JiBeé OCHOBHE T'PYyIIe:
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e T-nomohine henuje (ckp. Th, ox enr. T-helper uim CD4,) Koje j1yde 1uTOKuHe,
akTHBHUpajy B-mumdonure ma ayde anTHTenaa U Makpodare, IOMaxKy KO,
akTuBanuje apyrux T-ymmdorura n

e T-turorokcuune jumdonure (hemuje) (ckp. CTL, onx enr. Cytotoxic T-
Lymphocyte win CD8), Koje aupekTHO MOry Ja yHuIire hesiuje opraHu3ma
Koje cy wuHdUIUpaHe BUPYyCHMa Ka0 U TYMOPCKE WJIM TPAHCILIAHTHPAHE
hesmje.

T-nomohne henuje npescraBsbajy jegHe o/ HajBAXKHUjUX hejnja UMYHOD CUCTEMA
U HEOIXOJIHE Cy 3a BehmHy cTedeHnX MMYHUuxX ojiroBopa. 1h oxpebyjy Koju enurorn
he duTu mpeIMET UMYHOJIONIKOT IPENO3HaBamha KA0 W KOjU M3BPIIMTHU MEXaHU3aM
je HajJIpUKITHUU 38 OOpOY MPOTUB aHTUTEHA.

NUmynun oxrosop ykJ/bydyje aze Ipero3HaBarbe aHTHI€HA, AaKTHBAIU]je
smMdoruta n paly eauMmuHaImje antureHa. [Ipermo3mnaBame anTHTeHA y TOKY
T-hesmjckor mMyHOr OJITOBOpa Ce€ OJIBUja TAKO IINTO Y aHTUTEH IPe3eHTYjyhum
hesmjama josa3u 10 pasrpajigbe MporenHa Ha dparMedTe (IEenTue) IIyTemM
JIBa TPOTEOIUTHYKA MexaHm3Mma. llyTeBu pasrpajme mpoTemHa 0 MENTHIA, O/
Kojux he Heku OuTH ofadpaHu W mpejcTaB/beHun Ha mnoBpiuaun APC, 3aBuce
O/l TOra Jia JIM je aHTUTeH EeKCTPAIE/YJapHOr WA WHTPAIEIYJIAPHOT MTOPEKJIa.
OBako HacTaJje MenTujae MOIY Jia MPE03Hajy MOJIEKYJIN JIBE BHCOKO HOJIUMOPQHE
KJIace MPOTEMHCKUX MOJIEKYJIa, drje Cy KOMOWHAIje KapPaKTEePUCTUIHE 3a CBAKY
jenuHKy (KJiace MOJIEKYJIa TJIABHOI XMCTOKOMITATHOMIHOT KoMILIeKca, ckp. MHC,
oxn eur. Magjor Histocompatibility Complez), Koju MX TPAHCIOPTY]y HA MOBPIIHHY
APC wu upencrampajy ux, y Buay MHC-nentuyn komiuiekca, T-hesmjckum
perieniropumMa Koju ce Hajasze Ha mopmmuau T-hemuja (kako Th, tako u CTL
hesnmja). IlenTuau Koju cy TpaHCIOPTOBAHU W Tpeno3HaTu cy emurornu. Ilocroje
nse kiace MHC, knace I (ckp. MHC I) koju upencrasmajy nenruge CTL,
kao u kijace II (ckp. MHC II) koju mupejncrasibajy mentuge 1Th henujama.
Hauun upescrabbama anturena je mnpukasan Ha ciaunu 1.1[30]. Kox doseka,
MHC wmonekymn ce nasuBajy HLA 1T uw HLA II (emr. Human Leukocyte Anti-
gen 1/1I) nporenta Koju pedUHUIIE WHIMBHIYAJTHY UMYHOJIOIIKY CIEIUPUIHOCT
nojesunna. HasuB XucTOKOMIATUOUIHU ITOTHYE OJI TOTA IIITO Ce W MPEIO3HABAHE
COTICTBEHUX IPOTEUHA jEIHOI OpPraHW3Ma BPIIU IMPEKO OBUX MOJIEKYJa, Tj OHU
opeDhyjy KOMIATUOMITHOCT MPUIUKOM TIpecahuBamba TKuUBa uan oprana. Ilocroju
mect Bpcra Mosiekysia HLA I kiace Ha ocHoBY Kojux ce cuaTerunty HLA-A, HLA-
B, HLA-C, HLA-E, HLA-F nimm HLA-G renercku JIOKycH, JTOK 3a MOJIEKYJIE KJIace
IT ocroje Tpu kaace: HLA-DR, HLA-DP u HLA-DQ.

1.1.2 Kparku JuHeapHU MOTUBU y e€yKapuoramMa

Kparku smueapun morusu y eykapuorama (ckp. SLIM on enr. Short Lilne-
ar Motifs) cy KpaTke HHUCKe aMUHO-KHCEJIMHA y TPOTEMHCKUM CEKBEHIIAMa Koje
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Cauka 1.1: Hauun npescraspamwa anturesa MHC [ v MHC II knaca

eyKaproTe KOPHUCTE Y PA3IMIuTe CBpXe (Ha IPUMEP CHUIHAJIU3AIM]a, JTJOKATU3AIM]a,
Jlerpajianyja, MpoTeOTUTHIKO TeNarbe), a Takohe yTudy W Ha MHTepaknujy mebhy
nporennnma. Hajuenihie ce Hanase y neypehenum nesropuma nporenna [20).

MHuore mpoTenHCcKe CEKBEHIlE y cedu cajprke MOTUBe - Kpahe JimHeapHe HUCKe
KOje Cy yIJIABHOM y CBOJUM IIOjaB/bUBAaIbUMa OUyBaHe (HEIPOMEH-EHE), ajid MOTY
JIO3BOJIUTH ¥ CYIICTUTYIH]y (MyTaIujy), Tako JIa CAMO JIe0 MOTHBA OCTaje OUyBaH.
30or Tora ce oBe BpCTe HUCKU HAjuellhe IIPEJCTaB/bajy IMOMONY peryjaapHuX
u3paza. SLIM ce noBose y Be3y ca Buiie DOJIeCTr Kao Mo cy Ha npumep Hoonanon
cungapom min Jlumiteos cungpom. Takobhe, Bupycu BpJio decto Kopucre SLIM y
CBOjy KOPWCT, jep IPOTEeNHU BUPYyCa M30erapBajy MMyHHU cucTeM jgomahmnHa mmoMohy
MOJIEKYJIADHE MUMHKDPHje KOjy YeCcTO IMOCTHXKY ynpaBo momohy mux. Morusu
TOJIEPUIITY MyTallje, OP30 €BOIyupajy Jia Moaudukyjy Be3y ca gomMahmHOM, JTOK
hemuje momahuna He MOTY Tako OP30 Jia Mpeno3Hajy npoMene Motusa. Ha mpumep
kox Bupyca SARS-CoV-2 mnokazano je jga kopuctu SLIM wmwmukpujy Ha S-
NIPOTENHY 38 MHTEPAKIIN]Y ca pelentopuMa hesmje nomahnHa Kako OU ce 0JaKIao
ynasak supyca y hieauje [14]. [Tyro moTuBa je npBOOUTHO U OTKPUBEHO Y BUPYCUMA.
Jenan TakaB npumep cy BUpycu HaheHH y peTHHODIACTOMA MIPOTEUHY MIPUKA3AHU
Ha caurm 1.2[27]. 36or cBojux kapakrepuctuka SLIM mpecraBibajy HOTEHIIUjAT
3a MMpOoHAJIAXKehe KaKO DO/bUX MMYHOT'€HA TaKO U Teparluja.

1.2 IlonoBumu

Hykenncke kKuceamne m TPOTEMHU Cy JIMHEAPHU OWOJIOMIKHA TOJUMEPU KOJU
ce cacroje daszmuno ox 4 wmam 20 "cmoBa" omHOCHO MoHOMepa. MorOoMepu

HYKJICMHCKHUX KHCE€/JIMHa CYy HYKJJIEeOTHIHW, a IIpOoTenHa CYy aMHWHO-KHCEJINHE.
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Cimka 1.2: Bupyc Xymanu nanusioma E7 OHKOIPOTEMH OITOHAIIA
MOTHB (I[PBEHO) Be3aH 3a JoMahnHa - peTHHOOIACTOM IPOTENH (TaMHO
CHBO).

CekBeHlle HYKJEMHCKAX KHUCEJIUHA KAO U MPOTEMHCKE CEKBEHIIE MOrYy OuTH
pa3IMInNTUX JayKuHa. HyK/IemHcKe ceKBeHIle MOTy MMATH JyKUHY U 10 HEKOJHUKO
CTOTMHA MUJINOHA OA3HUX I1apoBa, JOK IIPOTEMHCKE CEKBEHIle Hajderrhe mMajy
JIY2KUHY 70 HEKOJMKO XWJbaJla aMUHO-KHCEeJInHA. JecTo ce y muMa Haja3e Kpahe
HUCKE KOje ce TojaBibyjy JBa min Buiie myTta. OBakKBe HUCKE Ce 30BY UOHOBUU
(monasspajyhie HucKe miaum eHr. repeats). IlasmHapomcke cTpyKType Koje Takohe
crasiajy y MOHOBKe mMajy mocedny ysory. Ha coaurmu 1.3[5] je nmpukaszan npumep
naguagapoma y JIHK crpykrypu koju omoryhasa ma ce geo JIHK ouBuuen
majguHapoMoM caBuje opmupajyhu "ykocHure" koje mmajy BaxKHY yJIOTYy Yy
eKCIIPECUju IeHa Kao 1 pekomOunanuju u rpancuosurmju JTHK [26].

=== HOBDORVIHORVOODORDRD="""
== =B OXROTDBCRO="

R R

Cauka 1.3: [Haguagpom y JIHK crpykrypu rae R npencras/ba moHOBaK.

Crenujasine BpcTe KpPaTKUX MAJHHIPOMa Y HYKJIEMHCKUM KHCEJIHHAMA Cy Ha
puMep yKJbydeHe y pas3HoJMKOCT T-heqnjckux perentop reHa W IPErno3HATH
Cy Kao MeTHWJalldja WM MeCTa Be3WBamba PecTpUKIMOHuX eHzuma [15]. IloHoBIwm
ce Takohe dWecTo Hasiaze y mporemHuMa. lako je y mpoTemHMMa HUXOBA YJI0Ta
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Mambe jacHa, ITO3HATO je J1a Cy MaJUHJIPOMH Be3aHU 38 BUCOKY CIHUPAJIHY CKJIOHOCT
poTenHa, Kao u 3a (hopMUpare IPOTENHCKO-ITPOTENHCKUX KOMILTeKca [2].

1.3 IInsp auceprarmje

OBa mucepraruja nMa 3a /b yCaBpIlaBaibe PAUyHAPCKUX MeTO/1a 3a ojipehuBarbe
T-hesmjckux enurona y IMPOTEMHCKUM CEKBEHIAMa, Ha OCHOBY 3aCTYIJEHOCTHU
nonoBaka y muMa. [IpBo he dutm nare npenusne jgeduHUIAje PABTUIUTUX
BPCTa IIOHOBaKa KAao0 M IIOHOBAaKa KOJU 3aJI0BO/baBAjy MaCKe MOTHUBA, & 3aTUM
he OwuTm ommcan MeToJl 3a IHLUXOBO IMPEIU3HO IPOHAJANKEIHE Yy  YIA3HUM
cekBernriama. KopwurnihemeMm momMeHyTOr Meroja Ouhe yTBpheHa 3acTyIL/BEHOCT
nmoHoBaka y Oazama mogataka [EDB w ELM. Han npukyl/beHUM pPe3y/aITaTuMa
he duTu npuMemeHa MeTo/Ia NCTPAYKUBAIHA ITOJATAKA, OJIHOCHO Drhe KOHCTPYUCAH
MOJIeJT 3aCHOBaH Ha IOHOBIIMMa Koju Om omoryhmo mpejsubarme mosunmja -
hemujckux enutona, b-hemmjckux enmuTona Kao W KpPaTKUX JIMHEAPHUX MOTHUBA
y mporenmHCKUM cekBeHama. Koa T-hemmjckux enmrona he mgomatHo OuTn
UCIIUTAHE W OCOOMHE eNuTola Kao INTO Cy KBaJUTATUBHA Mepa enuTola,
tun  henuje, nHazuB ajene, MHC ximacy. Ilocrynmak he Owtm upuMmemeH
Ha JUPEKTHE HEKOMIJIEMEHTapHe IIOHOBKE W WH/INPEKTHE HEKOMILIEeMEeHTapHe
noHoBke. /Jlodujenu pesyaratu 3ajelHO ca KOMOWHAIIMJOM PA3JIUIUTHX METOJIA
npeBuhama enuToNa W FHUXOBUX KAPAKTEPUCTHKA WMAJU OM 33 Kpajihu IU/b
cy’KaBalbe II0Tpare 3a HAjIepPCIeKTUBHUJUM IM/beBUMa HWMYHOT OJI'OBOpa Yy
JIaDOPATOPUjCKUM UCTPAKUBAILUMA.
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Metone 3a oapehuBame
3aCTYIIJb€HOCTH ITOHOBAaKa

Y oBoM moryiaB/by Omhe mTpUKa3aHe OCHOBHe Jle(DUHUIM]jEe U KapPAKTEPUCTUKE
JIeJIOBa HUCKH KOje IPeJICTaBsbajy MOHOBKE M MOTHBE. ¥ IIPBOM JEeJy IOIJIaB/ba
neduHUCaHN Cy W ONUCAHU IOHOBIM, & y Jpyrom motuu. llopen medunuriuja
[IPUKA3aH je U Ha9WH BUXOBOT oJipelnBama, KapaKTePUCTUKE, KA0 U MATEMATHIKA
OCHOBa oJipehuBama CTaTUCTUYKKM 3HAYAJHUX IIOHOBAKA U MOTHBA KOjU CYy
KOpHUIlTheHn y paJjy 3a OJImxKe ojipehuBame MO3UIlKja eIUTOoIIA.

2.1 IloHOBIIM

2.1.1 dedunuimja moHOBaKa

Y 1poun3BoJbHO] YJIa3HO] CEKBEHIIN, ap HUCKUA KOjU 3aJI0BOJbaBa oJipeheHe ycioBe
Ha3UBa Ce UOHOBaK. Y 3aBUCHOCTH O] YCJIOBA KOje 3aJ0BOJbaBa, MOHOBAK MOXKE
OUTH IUpEeKTaH WM WHBEP3aH; IMOHOBIU y HYKJIECOTUIHUM CEKBEHIIAMA Ce Iajbe

MOry nmoJe/ImT Ha KOMIIJIEMEHTAPHE U HEKOMILJIEMEHTAapPpHE ITIOHOBKE.

Heka je A = {a,b,c,d,...} andader ca npousBosbHEM cumOOIMMa U L =
{l1,1a, ..., 1} jesuk maz andaderom A, KOju cajpKu HUCKe [IPOU3BOJbHE JIyKUHE,
yribyayjyhin u npasny mHucky. Heka |s| osmauaBa aykuny HuCKe S € L, Koja je
jennaka je dpojy cumbosta (csioa) u3 andabera A KOju YMHE Ty HUCKY.

Hedununuja 1

Ypebena rpojka (x, s, p,) 03HaYaBa MOJHUCKY T € L y cekBennu s € L Ha mo3unuju
pe>1 akoJy,z € L:s=yzxz A|s|=|z|+ |y| + |z| Ap: =|y| +1 A |z|> 1.
Heka cy ¢yukmnuje f u g gepununcane kao:

o f:L—1L

(@) = z, ako |z |=1;3a Heko z € A
| f(a)f(z), akox = a9 € L A |21 |>1 A |29|> 1

7



Metioge 3a ogpehusaroe 3actytbenoctiv GOHOBAKA

e g: L — L

x, ako |z|=1A|y|=0
Y, ako |[z|=0 A |y|=1
yz, ako |[z|=1A|y|=1
€T =
M= o), amolyl=1 A Jal>1
g9(y)r,  axolz[=1Ay[>1
( 9(y)g(x), wmnaue.

Tana 3a cBe HHUCKe s € L, MoxeMo JlepuHHCATH YETHPH BPCTE ITOHOBaKa Ha

ciaenehn HaYWH:

1. Ilap momanckn (a,s,p,) u (b,s,py) je AUPEKTAaH HEKOMIIJIEMEHTaPHH

moHoBak (ckp. /I[H) ako u camo ako a = b A p, < pp

2. Ilap nomaucku (a,s,p,) u (b,s,py) je MHBep3aH HEKOMIIIEMEHTAPHU

noHoBak (ckp. IH) ako u camo ako a = g(b) A p, < pp

3. Ilap nomuucku (a,s,p,) u (b,s,p,) je AUpEKTaH KOMIIIEMEHTAPDHU

moHoBak (ckp. /IK) ako u camo ako a = f(b) A p, < pp

4. Map momuucku (a,s,p,) u (b,s,py) je HHBEp3aH KOMILIEMEHTAPHU

moHoBak (ckp. UK) ako u camo ako a = f(g(b)) = g(f (b)) A pa < pp.

Ha ciumu 2.1 rpaduykn cy npukasaHu IpUMEPH 3a CBE YeTUPH BPCTE TMOHOBAKA.

a)

r)

Cmuka 2.1: Tpaduuku npukas dYeTupu BpCcTe IIOHOBAKA:
a) JMpEKTaH  HEKOMILUIEMEHTApDHA  IOHOBAK  O)  JUPEKTaH
KOMILJIEMEHTAPDHU  [IOHOBAK B) UHBEP3aH HEKOMILIEMEHTAPHU

IIOHOBaK

u )

I) UWHBEp3aH KOMIUIEMEeHTapHH II0HOBak. Ilox )
33 KOMIUIEMEHTADHOCT KOPHIINEHO IPEC/INKABAILE

J(X) =L f(Y) = P.f(Z) = K u f(T) = C
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Hedbunnnuja 2
Jly>xuna | monoBka (a, s,p,) u (b, s,pp) je jeqHaka Jy>KuHH 0JroBapajyhux HHCKH

I =[al=][b].

Ounrsresio je 1a ako nap mogHucCKu (a, s,p,) u (b, S, pp) IMHA IUPEKTAH MOHOBAK
U aKo eJIeMeHTH IOHOBKa YKJby4yjy nojuucke a’ u b, takse ma a = xza'y A b =
2w A |x|=|z| A|d|=|V |, rana je m nmap momuucku (a',s,py) u (V,s,py)
takohe pupektan noHoBak. CiauMdHO ako map MOAHUCKY (a, S, p,) u (b, S,pp) duHe
MHBEP3aH IIOHOBAK M aKO eJIEMEHTH IIOHOBKa YK/bydyjy moanucke a' u b/, takse
maa =xdy N b=zw A |xz|=lw| A |d|=|b]|, Taga je u map nomgHUCKN
(a'ys,pa) m (U, s, py) Takohe muBep3an nonosax. I3 momenyror passora ce yBoau
HOjaM MAKCUMAAHOT TOHOBKA.

edbununuja 3
1. Ilap nomauckn (a,s,p,) (b,s,py) je MakCUMaJHU JUPEKTAH IIOHOBAK AKO
Hujeqad of maposa (xa,s,p, — 1), (yb, s,py — 1) u (az, s,p.), (bw, s, py) HUEjE
JIUPEKTaH IMOHOBAK, Ije Cy X,Y, 2, w € A.

2. Ilap noxuucku (a,s,p,) u (b, s,pp) je MAaKCUMATHU UHBEP3aH IIOHOBAK AaKoO
Hujegan o naposa (xa,s,p, — 1), (by, s,p) u (az,s,pa), (Wb, s,p, — 1) HEjE
HHBep3aH TIOHOBAK, I1e Cy T,Y,z,w € A.

Y nameM TEKCTy ce mojaM UOHO08GK OIHOCU HA MAKCUuMainy Gowosax. Ha commrm
2.2 rpaduUKy je IPUKA3AHO 3HAYECIHE MAKCHUMAJIHOT ITOHOBKA.

T KN

SN
...... XXYZTY .o . TXYZT Z..... wYXYZTZ.. W YTZY XL

Chuka 2.2: I'paduvku npuka3 MaKCUMAJTHUX TOHOBAKA:

a) JMPEKTaH MOHOBAK je MAKCHMAJaH aKO He MOXKEe J1a Ce MPOLyKI
y HUCTOM CMepy JIO JIyKer IOHOBKa O) WHJUPEKTaH IOHOBAK je
MaKCUMaJIaH aKO He MOXKe Jia Ce MPOJIy2KU y CYIPOTHOM CMEDPY JI0
JyzKer IIOHOBKa

Hedbununuja 4
IlonoBak ce mojaBipyje y y/Jaa3HOj CEKBEHIIM k ITyTa akKo IMOCTOjU k Da3JIHIATHX
(mapoBa) 1MMOHOBaKa y yJIa3HO] CEKBEHIIH ca UCTHM OJroBapajyhmm HHCKaMa.
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[TomenyTte nedununmje odyxBaTajy cBa I0OjaB/bUBaIba TOHOBAKA Y OMOJIONTKIM
MaTepujajuMa. ¥ IMOHOBIMMA HUCKE MOTY OUTH pasMakHyTe, a y IOjeIuHUM
cydajeBUMa ce Mory u mpekJianatu. Takobhe, momenyTe neduHuImje moapxkanajy
pasinuure andadere. ¥ cayuajy JTHK cexsennu andader je A={A, C, G, T},
y caydajy PHK cekBenmu andader je A={A, C, G, U}, nok je y ciaydajy
nporennckux cekpennu andaber A={A, C, D, E, F, G, H, I, K, L, M, N, P,
QR,S, T, V, WY, U, O}

Y smrepaTypu ce INOMUIbY Da3/MYUATH HA3UBU 3a IIOje/INHE BPCTE IIOHOBAKA,
Ha IIpuUMEp MMaJUHAPOMM, HWHBEPTOBaHUW IIOHOBIH, IIOHOBIU IIPECJIUKaHU Yy
orJieJaly W CJAUIHO. 300I HAUYMHA Ha KOju CMO JeUHUCAJHM ITIOHOBKE, cjeaehn
CUHOHHUMU ce TaKohe MOTy KOPUCTUTHU: MAWEMATUYKY TIOHOBI U MATLEeMATLUYKL
MaJUHJIPOMU 33 JUPEKTHE HEKOMIIJIEMEHTapHEe W WHBEP3HE HEKOMILIEMEHTapHe
noHoBke. CIM4HO, y ciIydajy Jia cy KapakTepucruke ajdadera Takse j1a MOCTOjH
Be3a u3Mely meroBmx esleMeHaTa Kao IITO je TO CJIydaj KOJ HYKJIEOTHTHUX
cekBenru (A-T ommocno G-C Be3a) MOXKEMO KODHCTUTH M TEPMHHE OUOAOWKU
TOHOBUU T OUOAOWKY UGAUHGPOMU 38 TUPEKTHE KOMIIJIEMEHTapHEe W WHBEP3HE
KOMILJIEMEHTapHE TTOHOBKE.

2.1.2 Ilpersens agocTynmHUX MeToJla U Iporpama 3a
HaJIaKemhe MTOHOBaKa

IIporpamMu m MeToJie 3a HaJjlaxKeme IIOHOBAaKa Ce MOTY IIOJEJIUTH y JBe TpyIe:
MeToJle KOje KOPHCTe OMOIMOTEKY MO3HATUX IOHOBAaKa W MeTOJle KOje IPOHAJIa3e
IIOHOBKE 0€3 MPeTXOTHUX NH(OPMAIIKja OJTHOCHO CAMO Ha OCHOBY yJIa3HEe CEKBEHIIE.
[Tpumep u3 upse rpyme je nporpam RepeatMasker [1| rae je monoBak medunucan
Kao0 ITOJHUCKA KOja Ce YeCTO jaBJba Y YJIA3HUM CEKBEHIIAMa U KOPUCTU OUOIUOTEKY
MO3HATUX IIOHOBaKa. JelaH o NMPBHUX IpUMepa U3 Jpyre T'pylle MeToma KOju
[IPOHAJIa3e TIOHOBKE CaMO Ha OCHOBY yJla3He CeKBeHIle je omnmcao Martinez [25] jorr
1983. roaune. MeTo/ie KOje KOPUCTE caMO yJIa3Hy CEKBEHILY MOT'Y OUTHU XEyPUCTUKE
kao Ha mpumep Repex [11] waun Emboss [28|, wan Mory mpenusHo mpoHAIA3UTH
CBe TIOHOBKe Kao Ha mpumep Reputer [21]. Takobe, mocroje merose Koje Hasaze
crierupuIHE BPCTE TIOHOBaKA Kao0 Ha MPUMEP TaHJEM TOHOBKe omucane y [4] nau
[35], ka0 U HOHOBKE y MCKJbYYMBO MPOTENHCKUM ceKBeHIlama Kao y GBA|23].

[Ipeamer oBe aucepraliyje je TPENU3HO HAJAXKEIHE ITOHOBAKA CAMO Ha, OCHOBY
yna3He cekBenne. llojemumue merome omoryhaBajy u3padyHaBambe CTATUCTUYIKE
sHauajHocTn Hahenmx pesynrarta. Reputer [21] mpyka padyHare cTaTHCTHYIKE
3HAYAJHOCTU TAKO IMNTO PadyHa KOJUKO je OYEeKMBAHO Jia ce YKYIHO HpoHahe
IIOHOBakKa ojpehenHe MykuHe y CJIydajHO] yJIa3HOj CEKBEHIIN KOja je UCTe JIyKUHE
U Kap/IMHAJIHOCTH Kao M MocMaTpaHa cekBeHia. Repseek [10]| pauyna MubnuMmany
Jy2KUHY MOHOBKa W3HaJ Koje he cBaku mpoHaheHM MMOHOBAK OUTH CTATUCTHUIKU
3HaYajaH U OHJIa TaKBE IIOHOBKE KOPUCTU KA0 CEMeE 33 JTIaJhe TPaXKeIhe ITOHOBAKA, TN
KOPHUCTHU pe3y/aTaT HajOooJber JIOKAJHOT MopaBHamba yodeHor u3Mehy jaBe cirydajue
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ceksenrle [34], a nopasHame Takohe kopucrtu u Swelfe [3|. Hanaxemwe MunnmMaste
JIy’KMHE U3HAJ| KOje Cy HMOHOBIHU CTATHCTUYKHU 3HAYAJHU U M3DeraBarbe JIarKHHUX
nojyrapama cy usydasaiun u Guyon u Gunoche [13] ka0 u HasaxKerme OUTHMAJIHE
muHIMasHe jyzkune Ko Devillers i Schbath [7].

2.2 Hamaxkeme cTaTUCTUYKN 3HAYajHUX ITOHOBAaKa

Jla Ou ce TMOHOBAK YKJ/BYYHO y UCTPAKUBAIHE, MOXKE/HHO je HAIPABUTU IIPOIEHY
Jia JIM FHeroBO ITI0jaB/bUBAIbLE TIPEJCTaB/ha ciaydajan gorabaj wiau we. a Ou ce
3aKJ/byYMJIO Jla JIA je II0jaB/bUBalb€ IIOHOBKA CTATUCTUYKHM 3HAYajHO WJIM He,
IIOTPeOHO je yHopeauTH OPOj II0jaB/bUBakha TOI IIOHOBKA Y MOCMaTPaHO] CEKBEHIIN
y OJIHOCY Ha OpOj I0jaB/bUBaIba UCTOT TMTOHOBKA Y CJIYYajHO M€HEePUCAHOj CEKBEHIN
ucre JayxkuHe um Haj uctuMm ajdaderom. llopeheme ce Bpim mzpadyHaBarmbem
OYEeKNBAHOT OPOja IOHOBAKA y CIYYajHO T€HEPUCAHO] CEKBEHITN U yIIOpehmBameM ca
nponaheHnM OpojeM MMOHOBaKa y ITocMaTpaHoj cekBennn. [Iporpamu u MeToie Koju
Cy Ha pacrojiaramy cy BehHOM Kao Mepy CTaTUCTUIKE 3HAYAJHOCTH U3PATyHABAIN
MUHUMAJHY JIy2KUHY [TOHOBKA [, ITOYEBIIH OJ KOje Cy CBU IOHOBIIM CTATHUCTUYKU
snavajun. Ha oBaj HAUWMH ce MCKJbYUyjy W3 HCTpaKMBamba Kpahu IMOHOBIM KOju
MOr'y Takohe OUTHU CTATHCTUYKU 3HAYAJHU aKO Cy Ce MOjaBUJINA Y JIOBOJHHOM OPOJy.
Ja ce ne du 3anemapuBa/u Kpahu MOHOBIM, TOTPEDHO je U3padyHATH OYEKUBAHU
Opoj pasiInuuTUX MOHOBaKa (MAKCHMAJHUX) JIy2KuHe | KOju ce mojaBibyjy k; myTa
Kopucrehu onropapajyhe craTucTudke pacroelie.

2.2.1 BepoBaTrHoha nojaB/bUBamka MPON3BOJbHE HUCKE

Heka cBaku cumbosr ajipadera A KapAuHAJIHOCTH ¢ HMMa HUCTY BEpOBATHONY
1I0jaB/bUBaIbA Y YJIa3HO] CEKBEHIN Koja je jayxkuHe N. Heka A o3HavaBa ouekuBaHn
Opoj TmojaB/bUBamba HUCKE yKWHE [ y yjaa3HOj ceKBeHIU. Tajga ce A MoxKe
U3padyHaTH Ha cJedenu HaduH:

N—-[+1

A= cl

(2.1)

Heka P;(k) o3nauaBa BepoBaTHONY Jia ce IIPOM3BOJbHA HUCKA § MOjaBuja k myTa y
nocMaTpaHo] cekBeriu. OBa BepoBaTHONA MOXKe ce AIIPOKCHMUPATH KOPHITheheM
ounomue wmwim IloaconoBe pacmnojene mako jorahaju mojaB/bUBarba HUCKE Ha
PA3/IMYUTUM TIO3UIMjaMa Y YJIa3HO] CEKBEHIIN HUCY HE3aBUCHU Jjorahaju
)\k
P,(k) = e . (2.2)
k!
[Iperxonna dopmysa je MOrogHa caMo y CJIydajy Jia Cy HEHCKE TaKBOI' ODJIMKA
Jla He MOTy OWTH camompek/amajyhe. ¥ CyIpoTHOM, camMolpek/jalajyhe HUCKe
nMajy TEHJEHIUjy Ja ce Upekjamnajy (rommiajy), a taga dopmyna (2.2) He
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Jaje aJleKBaTHY allPOKCUMAInjy. ¥ TOM CiIydajy ce KopucTu cjioxkeHa lloacornosa
pacnozesna [29]

P =) i ("f - 1) pFi(1 = p) (2.3)

r7e je p BepoBaTHOhA CaMOIPEK/IANamha HUCKE.

8a maJie BpeJHOCTH \, OJJHOCHO KaJia Ce HHUCKa IojaBibyje "peTko" Kopucre ce
[IPETXOHO MOMEHyTe pacrojese. 3a Behe BpeIHOCTH A, OJJHOCHO KaJla Ce HHCKA
nojassbyje "decto", KOpUCTH ce Bep3uja HOPMAJIHE PACIOJIEse. 3a HICKE KOje HUCY
camorpeksanajyhie pactonesna uma ciaeaehn odnuk [8|

NN = (20 —=1)N =317 + 41— 1) L

ﬁ):

(2.4)

a aKo Cy HHCKe TaKBOI OOJIMKa Jla MOry OWTH camolipekjarajyhe, KOpUCTU ce
cireneha pacrojena:

1
N A= ((20 = 1)N — 31> + 41 — 1)@ + 1) (2.5)
1—

p=23 (N =20 +j+ 1)
1

—_

2l

J

rze je § = 1 ako cy IpPBUX j CUMOOJIa U MOCTIEIILUX j CUMOO0JIa NCTe HUCKE je/IHAKH,
a § = 0y cynpoTrHoMm.

Kako HuCKE KOje ce MOTry caMmompekJiallaTu 3alpaBo HeMa IIyHO, oHe he Outn
UTHOPHCAaHe y U3padyHaBabIMa 1 BepoBaTHONA IIPOM3BOJHHOI OpOja II0jaB/bUBAHA,
HuCKe (puKcupane JIyKuHe ouhe padyHarta npema dopmynama 2.2 u 2.4.

2.2.2 BepoBarnoha mnojaB/buBamkba NPOU3BOJPHOI Opoja
IIOHOBaKa

Beposatnoha mnojas/pbuBarba 2z mapoBa HHCKH ce padyHa kopucrtehm dhopmysie 3a
padyHame BepoBaTHOhe I0jaB/bUBalba ITPOU3BOJbHE HECKe k myTa. MHOXKemeMm
oBOr Opoja ca BepoBaTHOhOM ja je ojapehenn Opoj mapoBa MaKCHUMaJaH Jaje
BepoBaTHONY TMOjaB/bUBama ojipeheHor Opoja mnoHoBaka. Kao miro je panwmje
nedunncano y gebunuimju 3 ojesbka 2.1.1, MoHOBaK je MaKCHUMAaJaH aKO U CaMo
aKO Ce He MOXKe MPOJIy’KUTHU Yy IMOHOBAK Behe JIyKuHe, OJITHOCHO aKOo ojroBapajyha
nBa cumodosa (cioBa) mHucy mehycodno jemmaka. Beposarnoha osor jorabaja je

C1\2 .
(%) , TJIe je ¢ KapauHaTHOCT ayidpadera A yia3He CeKBeHIE.
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JAnpeKTHN HEKOMIJIEMEHTAPHU MOHOBIU

Y caydajy JIUPEKTHUX HEKOMILJIEMEHTApHUX IIOHOBaKa, HUCKE KOje 00pasyjy
IIOHOBAaK Cy MehycoOHO je/lHake W Hajla3e ce Ha PA3IMIUTHM IO3UIHjaMa Yy
yina3uoj ceksenru. O n HUCKU MOXKe ce opMupaTu z = (’2‘) mapoBa. Heka
P(n, k;) osnauaBa BepoBaTHONY &1a O z mMapoBa KOju MOTY Ja ce (hopMHUpajy Of n
HIICKH, k; TApOBa YMHE MaKCHMAaJHU MoHOBak JyxkuHe [. Heka Fy,(k;) o3nadaBa
OYEKMBAaHU OPOj Pa3IUIUTHX (MaKCHUMAJHUX) JUPEKTHUX HEKOMIIJIEMEHTaAPHUX
HIOHOBaKa JIy>KuHe [, Koju ce nojasibyjy k; myra. Taga ce Egy,(k;) Moxke uspadyHaTu
Ha caenehu Haduo:

Ean(k) = Z P,(i) - P(i, k) - ¢ (2.6)

n

rJe je m MHHUMaJHA BPEJIHOCT KOja 3aJI0BOJbaBa HejegHAKoCT k; < (2

), ac
KapuHaaHocT andabdera A [19].

Kako 3a pauynamwe P(n,k;) auje nahena oxrosapajyha pacromesa, BpeIHOCTH
P(n, k) Koje HUCY 3aBHUCHE OJ] Jly>KWHE yJIa3HEe CEKBEHIlE, padyHaTe Cy METOIOM
rpyde cuite (enr. brute-force method). IlpebpojaBane cy cBe moryhe KomMOMHAITje
CcUMOOJIa Ca JIEBUX U JECHUX CTPAHA N HUCKHU U OEJIEXKEHO je Y KOJIUKO CJIydajeBa
kl IIapOBa YMHE MaKCHMaJIHU IIOHOBAaK. FpaHI/IHa 7. OBaKBOI' padYyHalba 3aBUCH
0/ PavdyHapCKUX pecypca, aju ce MOoKa3aJjo Ja 3a Behe BpegHOCTH N M OMHOMHA

c—1

pacnozena B(z, (7)2) Jlaje IOBOJBHO 100Dy armpokcumarmjy|19].

JAnpeKTHN KOMIJIEMEHTApHU MOHOBIU

VY ciaydajy AupeKTHUX KOMIIJIEMEHTAPHUX IIOHOBAaKa, HICKE KOje 00pa3yjy IMOHOBAK
cy mebhycobno pazmumunre. Heka Ppy;ps(2) 03HauaBa BepoBaTHONY IOjaB/bUBAIA 2
TaKBUX IapoBa HUCKU. Tama ce Ppys(2) Moxke u3padyHarn Ha ciaegehn nadnm:

Ppairs(2) = > Py(m)-Py(>), (2.7)

mediv(z)

rne div(z) npexacrasba cpe jenmone Opoja z. Heka P(m, =, k) osmauasa
BepoBaTHONY Za o z Moryhlmx maposa, k; mapoBa UHMHE MaKCHMAJIHU IIOHOBAK
nyxune [. Hexka FEg.(k;) o3nauasa odekuBanu Opoj pazimauTux (MaKCHMAJHEX )
JIMPEKTHUX KOMILJIEMEHTAPHUX TIOHOBAKA JIy’KUHE [, KOju ce IMojaBsbyjy k; myTa.
Tana ce Egy,(k;) Moxke uspadyHaru Ha ciaegehn HAYHH:
o0 . .
Ealk) =Y > Pm)-P(=)- P(m,— k). (2.8)

, m m
1=k; mediv (i)
re je ¢ kKapauHaaHoct andadera A[19].

Kao u koJ1 iupeKTHIX HEKOMILIEMEHTapPHUX [TOHOBaKa BepoBaTHohe P(m, = k)
m
Cy padyHaTe METOJIOM TI'pyde cuje, a IOKa3aJi0 Ce W Jia OMHOMHA, PACIOJIEa
Z1N\2 . . .
B(z, (Q) ) aje oxroapajyhy ampokcumaryjy.

C
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HHBepBHI/I HEeKOMIIJIEMEeHTapHH! ITIOHOBIIN

VY ciydajy WHBEP3HUX HEKOMILIEMEHTAPDHUX IIOHOBAaKa, HICKE KOje 00pa3yjy
MIOHOBaK cy MelycoOHO pazjudurTe OCUM y C/Iy4ajy HUCKHU KOje CY MaJMHJIPOMU.
[To nedunuruju 1 omempka 2.1.1, Kaja cy y nurTamy HHUCKe Koje cy Mehycodbno
je/iHake, KOJI MHBEP3HUX HEKOMILJIEMEHTAPHUX IIOHOBAKA OHE Ce MOTY HaJIa3UTH
Ha WCTOj MO3UNMjU y yaa3Hoj cekBeHru. O n HUCKA KOje Cy MaJIAHIPOMEI
MOKe ce POpMUPATH 2 = (g) + n nmaposa. Heka P(n,k;) o3nagaBa BepoBaTHOLY
Ja oJ z TapoBa KOju MOry jga ce GopMuUpajy OJ 1 HUCKU, k; TapoBa 4YUHE
MakcuMaJHn TmoHoBak jayxkube [. Heka FE,,(k;) o3nadaBa OvYeKHBAHH OPO]
pazmunTuX (MaKCHMAJHUX) MOHOBaKa JIyKWHE | KOju ce 1ojaBibyjy k; myTa, a
dbopmupanu cy o nucku Koje cy najuuapomu. Tana ce E,q (k) Moxke n3padysarn
Ha cienehn nagun:

Epu(k) = Z P,(i) - P(i, k) - ¢ (2.9)

rJe je n HajMamha BPEJIHOCT KOja 3aJI0BOJhaBa HejeHakocT k; < (;) + n.

Kao m Koj| IupeKTHHX HEKOMILIEMEHTAPHUX MOHOBaka BeposarHohe P(n, k)
Cy m3padyHaTe MeTOJIOM rpyde cmie, a IOKasaJlo ce nga 3a Behe BpemmocTm n
aITPOKCUMAIIN]a,

a6 () ()b

pesyJiTare.

Heka E;,(k;) o3HagaBa oueKuBaHU OpPOj Pa3IMUUTUX (MAKCUMAJHWUX) UHBEP3HUX
HEKOMILJIEMEHTAapHUX IIOHOBAaKa Iy:KUHE [, Koju ce mnojaBibyjy k; myra. Tama ce
E;,(k;) moxke uzpadynaru Ha ciegeh HadnH:

Ein(ki) = Eg(k) - (1 = 2170 + E,u(ky). (2.11)

re je ¢ KapauHaaHoct aidabdera A[19).

HHBepBHI/I KOMIIJIEMEHTAapPpHNW ITOHOBIIA

VY ciy4dajy MHBEP3HUX KOMILIEMEHTAPHHUX IIOHOBaKa, Iap HUCKH KOje 00pasyjy
MIOHOBAaK Cy MeDyCOOHO paz3jnduTe, OCUM Y CJIy4ajy HUCKH KOje Cy MaJUHJIPOMU.
Kako camo uucke mapue gykuHe MOTY OUTH UJIEHTHYHU TAJIHMHIPOMU, KOPUCTUMO
dopmyily 3a mHBEp3HE HEKOMILJIEMEHTAPHE [TOHOBKE 3a IIOHOBKE IIapHE JIyXKHUHE, &
3a MIOHOBKE HElapHe JIy’KUHEe KOPUCTUMO (POPMYJTy 3a JIMPEKTHE KOMILIEMEHTapHe
nonoBke. Heka Ej.(k;) osnadaBa odekuBaHH OpOj pasamanTnxX (MaKCHMAJIHUX)
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MHBEP3HUX KOMILJIEMEHTAPHUX ITOHOBaKa JIyKWHE [, KOju ce IojaBsbyjy k; IyTa.
Tazna ce Ei.(k;) moxe u3padyHaru Ha cjegehn HauwWH:

E;,(k;), 3a IOHOBKe IapHe JIyKUHE.

Ei.(ki) = (2.12)

E,i.(k;), 3a mMOHOBKe HelapHe JLyKUHe.

2.2.3 ®dDuarpuparme IMOHOBAKAa U ITPOBEpPAa TAYHOCTU

Nspauynara oveknBaHa BpeaHOCT F mpejcraB/ba CpeJiiby BPETHOCT HOPMAJIHE
pacrojiesie  Koja aIlpOKCUMHUpa Opoj TMOojaB/bUBaba PAIMINTUX MaKCUMAJJTHUX
IIOHOBaKa JIy>KHHEe | KOjU ce jaBsbajy k; IyTa y cayvajHOj CeKBeHIM jayzKuHe N ca
asdaderom A, kapmuHasHOCTH ¢. Ha OCHOBY 3ajiaTe BpeaHOCTH p M3padyHaBa ce
rpaHUIa U3HA KOje ce IMpoHeheHn OPoj MoHOBaKa CMaTpa CTATUCTUIKN 3HAYAJHIIM.

Kako cy y mspauynaBarmy O9eKMBAHUX BPEIHOCTH KOpHUITNEHe alpoOKCUMaIlnje,
TAYHOCT U3padyHATHX pe3y/IraTa IpoBepeHa je nopehemem ca nporahernum dpojem
[MOHOBAKa y BEJUKOM OpOjy CJIyIajHO TeHEPUCAHUX CEKBEHIIM WCTE JIy’KUHE U
KapIMHAJHOCTH Kao ajidpader A. CiydajHe ceKBeHIle Cy MeHeprucaHe KOPHUINemeM
reHepaTropa IceylIo ciaydajuux opojeBa eHr. Mersenne Twister 19937 [24].
[Topeheme paznuka uamehy mspadyHaTux BpPEIHOCTH U NpoHADEHUX BPEIHOCTHU
y BEJIMKOM OpOjy CJIyYajHO IeHEPUCAHUX CEKBEHIM Cy MPUKA3aHU Ha CJIMKaMa
2.3, 2.4, 2.5, 2.6, 2.7 u 2.8 npeyserum u3 pana [19]. Ha x-ocu je npukasan
Opoj — KOJIMKO IIyTa ce MOHOBaK mojaBuo (k;), HA y-OCH KOJIUKO IIyTa j€ TaKaB
norabhaj permcrpoBan, oHOCHO ouekuBaH (F) Kao M OJCTyIAarbe JBE BPEJIHOCTH Y
IIPOIEHTIMA.

Cauka 2.3, cnuka 2.5 n ciuka 2.7 npukagyjy pasimky ko JIK, JIH u UK-tmoroBaka
ayxube 6 y ciaydajuum cexksennama jyzxuue 30000 cumdosta(ciosa). Couka 2.4
npukKasyje pasyinky Koj JIK-rmonoBaka jrykKune 8 y c/iydajHUM CEeKBEHIIAMA JIy 2KUHE
105 cumboaa(cosa), nok ciauke 2.6 u 2.8 npukasyje pazmuky koj JIH-tionoBaxa u
NK-nonosaka fayxune 9 y ciaydajuum cekpennama jykuue 10° cumboita(ciosa).

Cnuka 2.9 npukazyje paznuky wusmely Hahenmx um ouekmBanumx JIK-monoBaka
nyxube 6 y ceksennu Mypun xenarutuc ca (AC000192) xao u rpanuiy 3a
dunrpupame. IliraBom 0ojom cy o3HavUeHe OYEKMBAHE BPEJIHOCTU TOHOBAKA, a
HapaHiiacToM dojoMm Hahene Bpeanoctu. IlpBenom OojoM je mpecTaB/beHa IPAHUIIA
n3padyHaTa Ha OCHOBY 3aJlaTe BPEJHOCTHU P W3HAJ KOje Cy CBU HaleHU pe3ysITaTh
CTATUCTUYKN 3HaYajHu. Ha X-ocu je npukazaH Opoj IojaB/bUBaiba IIOHOBAKa, a Ha
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Cauka 2.4: Paznuka namehy dopoja nahennx JIK-nmonoBaka jyxute
8 y cayuajunM cekpennama, gyzkune 108 n nzpauymaTix ouekuBanux
BPETHOCTH.
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Cauka 2.6: Pasmuka m3melhy 0poja nahennx JIH-mmonoBaka mykune
9 y cIy4ajHUM CeKBEHIIaMa, Ty KIHE 106 u U3padyHATUX OUYEKUBAHUX
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Cauka 2.8: Paznuka namehy dopoja nahennx MK-nionoBaka jiyxute
9 y cayuajauM cexBenama gykute 100 u n3pauyHaTHX OYeKMBAHUX
BPETHOCTH.
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y-OCH KOJIUKO IIyTa ce TakaB Jiorahaj 1oroano. Y oBOM IPUMePY HOHOBIH JTy2KITHE
6 xoju cy ce nojaBuiu u3dMehy 15 u 68 myTa HUCY CTATUCTUYKNA 3HAYA]HHU.
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Ciuka 2.9: Craructuukn 3uadajuu JIK-monoBium myxuae 6 3a
Bupyc Mypun xenaruruc, cekperra AC000192.

CBakako Tpeda wuMaTH y BHIY Ja CTATHCTAYKA 3HAYAjHOCT oMoryhasa
3aK/bydMBame€ caMO y jeaHoM cmepy. Ako cy HaDeHU ITOHOBIIM CTATHUCTUIKHU
3HAYAjHU OHJIa OHU BPJIO BEPOBATHO MMajy OHMOJIONMIKH 3Ha4aj, Mel)yTuM yKOJHUKO
IIOHOBIIM HWCY CTATHUCTUYKHU 3HAYAJHU TO HE 3HAYU J1a OHM HEMAajy OUOJIOIIKHU

3HAYA).

2.3 MoTuBmu

2.3.1 dedunurmja moTusa

YV npou3BoJbHO] yJIa3HO] CEKBEHIIN HUCKE KOje MMajy o/roBapajyhy CTpyKTypy u
3a/10BOJ/baBajy o/peheHn MadjioH HAa3UBajy ce MmoWusu. Mory ce jaBUTH jeTHOM
WM BUIIIE IIYyTa Y YJIA3HO] CEKBEHIN.

Hexka, xao u y omebky 2.1 mmamo andader A m mHay mume jesux L. Ilpe
JeduHUIIje MOTUBA yBEINMO jOIT HEKOJMKO O3HAKA!

e Obesrexxumo ca S = {-,” ,[,]} ckyn rakas na SN A = (.

e Heka [ajas -+ a,] o3HauaBa jenno cioBo a TakBo jna a € {aj,az, - ,a,} u
{a1>a27 e 7an} g A
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e Heka [“ajas---a,] o3HauaBa jeqHO CIOBO a TakBo jga a € A u a &

{a17a27 e 7an}'

e Heka - o3navaBa jenHo (dmito Koje) caoBo a € A.

Obenexxkumo ca M = LU {-, [aras - - ay),["aras - - ay]}.

e Ozmaummo ca M™ ckym cBuX mMacku MOTHBa HaT M.

Takobhe Heka, Kao U KOJI, IOHOBaKa | | o3HauaBa Jy:KUHA HUCKe S € L, a jenHaka
je dpojy cumbouta (cioBa) u3 andadera A.

Hedununuja 5
Ckyn cBux moryhux MOTHBA KOjH 33/10BO/baBajy MackKy m € M™* jeqHak je cKyIry
JepuHICAHOM Kao pe3yarar Buine3HadHe ¢yHkimje h(m):

rperrka, ako|m|=1 Ame{,[],}

m, akom € L

lals, akom=11-ls Nl1,lo €L N ac A

lials, akom = li["ajas - - aplly Nly,la € L
Na€ AN ad{ai,az, - ,an},a; € A

lials, ako m = li[arag - ay)la ANli,le € L
A a € {ay,az, - ,an},a; € A

(akom=1-m NlE€EL Na€AAm €M

h(m) = ako m = llajag -+ -aplm; ANl €L

lah(my), Na € {ar,az, - ,an}t,a; €A Amy € M

akom =l["ajaz---apJm; Nl€LNa€A
Na & {ar,az, - ,an}t,a; €A Amy € M

akom=my-l NleL NacAANmieM

ako m = mylajag---ay|l Nl €L

h(mi)al, Na € {ar,az, - ,apnt,a; €A Amp € M

akom =my[ araz---ap|l Nl€ LNa€ A
Na & {ar,az, - ,ant,a; €A Amp € M

mem=mi-mg AN a€ AN |l|=1 Amy,mg € M
e m = milaiag - - aplma Aa € A
h(ma)ah(mz), Na € {ai,az, -+ ,ap} Amy,mg € M
e m = mi[ ajaz - -aplma Na € A
Na & {ai,az, - ,an} Amy,mg € M
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[Tpema uperxonuoj medununmju 3a andadber A = {a,b,c,d}, upumepn Macku
MOTHBa CY:

1

a.b - moryhu motusu cy aab, abb, acb, adb

2) ablcd]a - moryhu motusu cy abea, abda

4

(1)

(2)

(3) ab|"cd]a - moryhu morusu cy abaa, abba

(4) ab-[cd]a - moryhu motuBu cy abaca, abbea, abeca, abdca, abada, abbda, abeda, abdda
(5)

5

ab-[~ ed]a - moryhu morusu cy abaaa, ababa, abbaa, abbba, abcaa, abeba, abdaa, abdbzra.

Y pou3BOJBHO] yIa3HO] CeKBeHIM nap (IOJ)HUCKU KOje 33/I0BOJbABajy UIEHTUIHY
MOTHB-MAacCKy Ha3uBajy ce uonaswajyhium mowusom (IIM). V szaBucHocTH 01
JIOJTATHUX YCJIOBA KOje 3aJI0BOJ/baBajy, MTOHAB/HAjyNU MOTUBU MOTY OWTU JIUPEKTHU
I WHBEP3HU.

Hedununuja 6
Heka cy ¢yukmuje f u g gepunncane kao:

o f:L— L
fla) = Z, ako |a|=1;3a Heko z € A
| fla))f(as), akoa=ajas € L A|ay|> 1A |az|>1
e g: L — L
'll, aKO|l1|:1/\|l2|:0
lg, aKO|l1|:0/\|l2|:1
lzll, axKo | ll ‘: 1A | l2 ‘: 1
lily) =
9(lale) bg(l), axo |L|>1A|L|=1
g(lg)ll, axKo ‘ ll ‘: 1A ‘ Z2 ‘> 1
[ 9(l2)g(lh), mnae

[Iperxomnna nedpunuimja Mako eKBUBaJIeHTHa jeduHUNujun 1 je oBjie IMOHOBJ/HEHA
paji 60Jbe IUT/BUBOCTH.

Hedbununuja 7

Ypebhena dersopka (m,x, s,p,), e m € M* A x € h(m) osnauyaBa motuB x € L y
yJa3HOj cekBeHIH s € L Ha nosunuju p, > 1 axo Jy,z € L:s=yxz N|s|=| z |
+lyl+ 1z Ayl +1l=p. AN|x|> 1L

Tasa ce mecpunmumty ciaenehn Tumosn moHaB/bajyhux MOTHBA:

1. Ilap nogaucku (my,ly,s,p,) 1 (ma,ls, s,p,) je AupeKTaH moHaB/bajyhu
MOTHUB aKo H caMo ako my = ma Aly = Iy A, < py,
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2. Ilap momgaucku (mq,ly, s,py,) u (ma,ls, s,p,) je nHBep3aH moHaBJbajyhu
MOTHUB ako I caMo ako my = ma Al = g(la) A pi, < piy

3. Ilap  momumckn (M, ly,s,p;,) 1 (mo,la,s,p,) je  AUpeKTaH
KOMILIEMEHTapHHU  IIOHaBJ/bajyhm  MoTmB ako ©  caMO  aKo
my =my ANly = f(l2) Api, < i,

4. Map  momuucku  (my,ly,s,p,) wu  (ma,ls,s,p,) je  HHBep3aH
KOMIIJIEeMeHTapHH HOHaBJbajyhm  mMormB ako wu camMmo  ako

my =my Al = f(g(l2)) = 9(f(l2)) Ap < pio-

[Tpema mperxomnoj nedununuju, 3a andader A = {a,b,c,x,y, z,t} u byHruujy
f@) = t, f(y) = 2 f(z) = 9, f(t) = 2, f(c) = b, f(b) = ¢ y ymasmoj cexer
Il = zycztabrycztabtzcyxrabryaztabtzbyxybzt, 3a macky motuBa Ty.zt mpuMepn
MIOHABJbAjyNUX MOTUBA Cy

Hupextau I[IM cy xycztabxycztabtzcyxrabryaztabt zbyxybzt
Hupextau [IM cy xycztabrycztabtzcyxrabxyaztabt zbyxybzt
Nuaupexktan [IM cy xycztabrycztabtzcyxabryaztabt zbyxybzt
Nuaupextan [IM cy xycztabrycztabtzcyrabryaztabtzbyxybzt
Hupexktan komiutementapau I[IM cy xycztabrycztabtzcyxabryaztabtzbyxybzt

NumupexkTan komiuiementapuu I[IM cy xycztabrycztabtzcyrabxryaztabtzbyxybzt.

Hedbunnnnuja 8
IonoBax (a, s,p,) u (b, s,py) 3a10BOBaBA MOTHB-MacKy m € M ako:

1. 3z,y,z€ L:a=zyz Ny |>1uy € h(m) nim

2. dqg,ry,seL:b=gqrs AN|r|>1ureh(m).

Ha ciaunm 2.10 cy nmpuka3aHu CBU TUIIOBU IIOHOBaKa KOjU 3a/I0BOJ/bABAjy MacCKYy
MOTHBa. 3a CBaKW THUIl IIOHOBKA je NIPBO JAaT IPUMEP IOHOBKA Kao IITO je
JlecbrHUCAH ca JiBe WIeHTHIHe HicKe (y3uMajyhu y 003up THIT IOHOBKA). Y JIPYroM
IIPUMEDY Ce JIBe HUCKE PA3JIUKY]y y jeiHoM KapakTepy. OBakBu 1OHOBIHU ce cpehy y
JIUTEPATyPU U HA3WMBAjy Ce HMOHOBIM Ca HEYIAapeHUM KapakTepoM (eHr. mismatch).

2.4 Hanakeme cTaTUCTUYKH 3HAYajHUX MOTHBa

Heka cBaku cumbos andabera A, KapJAMHAJIHOCTH ¢ WUMa WCTY BepOBaTHONY
1ojaB/bUBAIbA y YJIA3HO] CEKBEHIN Koja je jyxkune [N. Heka \ o3nauaBa odekuBaHU
Opoj mojaB/bUBaIba HUCKE JIyKUHE [ y YJIa3HOj CEKBEHIW. 3a HUCKY KOja HUje
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a) 6)
DXXXTZYYT O YXXTZYYZ.. S XXXTZYYT.... .PLLCKPPK..
DXXXTTZY T YXXTTXYZ.. CXXXTTZYT.... .PLLCCLPK..
B) r)
CXXXTZYYT. . ZYYZTXXY.. S XXXTZYYT...... KPPKCLLP..
CXXXTTZYT..ZYXTTXXY.. ~XYXTTZYT.....KPLCCLLP..

Cimka 2.10: IIpumepu moHOBaKa Koju 3a/10B0JbaBajy MacKy MOTHBA
X.T|ZX]Y. ox a) cy npukaszanu JIH-monoBIwm, oy 6) ¢y npukasanu
JK-nonouu, nox B) MH-nonosru u mox 1) MK-mnonosru. Ilog
6) u r) xoMmmieMentapHa dynknuja je gedbunucana ca f(X) =
L,F(Y)=P, f(Z) = Kf(T) = C. Koz cBa derupu Tuiia 0HOBaKa
OpBH IPUMEp MMa JBe HaeHTH4YHe Hucke (y3umajyhin y od3up tumn
[OHOBKA), a Y JIDYIOM HPHUMEpY Cy JBe HHUCKE KOje Ce Pa3/IuKyjy y
jemHoM KapakTepy. [[oHOBIM Cy MOABYUIEHM, & JIe0 KOjU 3a/10BO/HaBa
MacKy MOTHBA je T0JeD/baH.

camonpeksanajyha A ce um3padynaBa 1o ¢dopmyiau 2.1, a ako HHUCKa jecTe
camoripekJjarajyha oHJia ce n3paiyHaBa Kao:

N—-Il+1

A= —a (1—p), (2.13)

r7e je p BepoBaTHONA I0jaB/hbUBaA JejIa HUCKE KOJH je caMomIpeKJyanajyhn.

2.4.1 BepoBarnoha nojaB/buBamkma MOTHUBA

[To pedunUnMju 5, cKynmn MOTHUBaA KOjHU 3a/I0BOJbaBajy MacKy moTtuBa m € M* je
ckyn M, = h(m) o g pa3muanTUX MOJHUCKA UCTE jtyKuHe. MOTHB ce y CeKBEeHIn
1ojaBJbyje Ha ojpeh)eHO] MO3UIMjU aKo ce OMJI0 Koja oj momHucku M, mojaBibyje
Ha TOj mo3unuju. Ako ca P, 03HaYMMO BepoBaTHONY Ja ce IMOJHUCKA IO Pey i y
M, nojaBsbyje Ha oxpeheHoj mo3unuju, Tajga je BepoBaTrHoha sa ce motus u3 M,
mojaBu Ha ojpeheHoj MO3UIKju jeTHaKA

P(M,) =Y P, (2.14)
a ouekmBaHU Opoj MoTuBa M y CEeKBEHIN je

g
A=Y A (2.15)
=1
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Beposarnoha ma mnucka cajpxku motus M ce uspadyHasa

g

> (1—e). (2.16)

=1

2.4.2 BepoBarHoha T10jaB/pHBamka ITPOU3BOJHHOT Opoja
IIOHOBAaKa KOjU 33JI0BOJbaBajy MAaCKy MOTHUBA

OueknBana BPEIHOCT TOjaB/bUBaIba MOHOBAKA KOJU 33/I0BOJbABAjy MACKy MOTHUBA
ce padyHa Kopuctehum odekmBaHe BPEIHOCTHU 3a IOjaBJbUBaIbe OJpeheHnx TUIIOBA
MIOHOBaKa M3 ojie/bKa 2.2.2 m BepoBaTHOhE Jia HUCKA CAJIPKU MOTUB.

JAnpeKTHN HEKOMIIJIEMEHTAPHU MOHOBIU

Heka Ei,,(ne)(ki) o3HauaBa odexkumBanum Opoj pasimuuTuX —(MaKCHMAJIHUX)
JUPEKTHUX HEKOMILJIEMEHTapHUX ITOHOBaKa Jy:KUHEe [, KOju ce 1ojaBsbyjy k; myTa
M 33/0BO/baBajy Macky morusa m. Tama ce Eyp (ne)(k) MOxe mspauymarn Ha

ciaenehn Havumm:
g

By any (k1) = Ean(ky) - Y (1 —e™), (2.17)
j=1
rae je Egn(k;) oduekuBanum Opoj pazmmauTux (MAKCHUMAJHUX) JUPEKTHUAX
HEKOMIIJIEMEHTAPHUX TTOHOBaKa JIy2KWHE [, KOju ce 1mojaBsbyjy k; IyTa. U3 ojesbKa
2.2.2. [19].

JAnpeKTHN KOMIJIEMEeHTAapHU MOHOBIU

Heka Ey,,(d)(k;) o3HauaBa oOdveKHBaHM OpoOj pasiIMuuTUX —(MAKCHMAJIHUX)
JUPEKTHUX KOMILIEMEHTApHUX IIOHOBaKa JIyKWHE [, KOju ce IojaBibyjy k; IyTa
M 33/10B0oJ/baBajy MacKy morusa m. Tama ce Eu,, () (ki) Moxe mspauymarn na

ciaenehy Havmm:
g

En,(dey (k1) = Eae(ky) - Z(l — %), (2.18)
j=1
e je Fg.(k)) odekuBanm Opoj pasamunTuxX (MaKCHUMAJIHUX) JUPEKTHUX
KOMILJIEMEHTApPHUX IOHOBaKa JIyKuHE [, KOju ce 10jaBibyjy k; IyTa. U3 OJe/bKa
2.2.2.

I/IHBGPBHI/I HEeKOMIIJIEMEHTapHU ITOHOBIIU

Hexa FEyy,,in)(ki) o3HauaBa oueknmBaHu Opoj pasimuuTuX (MAKCHMAJIHIX)
WHBEP3HUX HEKOMILJIEMEHTAPHUX IMOHOBaKa JIyKHHE [, KOjU ce I0jaBibyjy k; IyTa
U 3a/10BOJbaBajy MackKy mormsa m. Tama ce Ewy, (i) (ki) Moke m3padyHaTn Ha
cuaenehy Havumm:

Entyoin) (ki) = Bin(ki) - (1 —e™), (2.19)

m
=1
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rie  je Ep (k) odekuBanm Opoj pasauduTHX  (MaKCHMAJHUX ) HHBEP3HAX
HEKOMILJIEMEHTAPHUX IIOHOBAKa JIy’KHUHE [, KOJU Ce 10jaBbyjy k; IyTa. U3 OJe/bKa
2.2.2.

I/IHBep3HI/I KOMIIJIEMEHTApPpHU IIOHOBIIA

Heka FE,,ic)(ki) o3HauaBa odeknBaHE Opoj pa3iImIuTuHX (MAKCHMAJIHUX)
UHBEP3HUX KOMILIEMEHTAPHUX IIOHOBAaKa Jy?KHHE [, KOJU ce IojaBbyjy k; IyTa u
3a/10B0JbaBajy MacKy Motusa m. Tana ce Eyy,, (ic) (k) MoxkKe n3padyHarn Ha caeehn
HAYMH:

EMm(ic)(kl) zc kl Z 1 —e j 7 (220)
j=1

rie je E;.(k) ouekuBanm Opoj pazaumumTux (MAKCHMAJTHWX) WHBEP3HHUX
KOMILJIEMEHTApHUX TOHOBaKa JIyKUHE [, KOju ce TojaB/byjy k; IyTa. U3 OJe/bKa
2.2.2.

2.5 OgpebuBambe m1OHOBaKa ©U  MOTHMBa -
IIporpaMcka mMIlJieMeHTamnuja

[Iponanazkeme IOHOBAaKa je HMILIEMEHTHUPAHO y OKBHpYy mporpama StatRepe-
ats [19]. Tlporpam uma derupu dasze: MpoHATAKEHE CBUX TOHOBAKA, PAIYHAE
IbUXOBE OYeKHBaHe BPEIHOCTH, (pUITpUpame Ha)eHNX BPEIHOCTH U IIPUKA3UBAILE
pesynrara.

[IpBa dasa je HaaxKeme CBUX MMOHOBaKa MHHUMAJIHE Iy>KUHE | KOju MOTy
3a/[0BOJhABATH U ATy MacKy MOoTuBa. Hajmpe ce kKoHcTpywuine cypUKCHM HU3
on ynasne ceksenne. Jlame, kopumnifiemem cydukcaor uuza, LCP tadene (Ckp.
oj| eHr. longest common prefix array) Kao W UHBEP3HOr Cy(UKCHOI HU3a, CBU
MaKCUMAJIHU TTOHOBIM TIOYEBIIHN O] Ay KUHE | ce MpoHaja3e y yIa3HOj CEKBEHITH
[12]. IIponasazkeme MOHOBaKa Ce W3BpIIABa y JIMHEADHOM BPEMEHY U IPOCTODPY,
MIPOIIOPIIMOHAJTHO JIy>KUHU yJia3He cekBenre. Halenm monoBim ce 4yBajy y
MEMOPHUjU PaIu Jasber (PUITPpUpPaiba.

Y napyroj da3m ce padyHa OYeKHBaHA BPEJHOCT T0jaB/bUBaa IOHOBAKAa IIO
dopmynama u3 ozesbka 2.2.2, caMo 3a IIOHOBKE KOjU Cy cadyBaHU y NPBOj (as3wu.
Beposarnoha P(n,k;), kao mro je Beh momenyro, ce 3a Behie BpemHocTn dpoja
HUCKM AaIllPOKCUMUPa OJIroBapajyNuM pacrojenama, a 3a Marmbe BPEJIHOCTUH je
n3padynara yHarpes. llap mojiHuCKM KOju YMHM TTOHOBAaK je MaKCHUMaJiaH aKO Cy
oxrosapajyha csoBa mehycobmno paszmmanra. 3a padynamwe P(n, k), 0 < k < n
noTpebHO je IposepuTH ¢ KomOHHAIMja, Ije je ¢ KapaumHajaHocT adabera,
a m Opoj peun Koju dopmupa n napona. llocTymak ce MoxKe ONTHUMU30BATHU

jep mojequne KOMOWHAIIMAje peYM Jiajy UCTH PE3YJITAT, T€ jeé JTOBOJHHO IPOBEPUTH
(m+c2—1)!

@) koMmOuHaImja. 3a Behe BpeHOCTH M KOPUIINEH je CTATUCTUIKHU ITPUCTYII.
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lenepucan je Benuku Opoj CIIydajHUX y30paKa CJIOBA KOja OKPYXKYjy M HHUCKU
u OeJiezKeHO je KOJIMKO OM OmwIo HaleHMX MAKCHUMAJIHUX I[TOHOBAKA IPU TaKBOM
pacmnopesy. Tako je dbopmupana AuCTpuOyIMja KOja He 3aBUCH Ol JIy>KUHE YJIa3He
CEKBEHIIE.

Y tpehoj daszm ce y 3aBUCHOCTH O jJaTe P BPETHOCTH HM3PAIYHABA TOPHA
rpaHuIia Opoja IMOjaB/bUBaMba ITOHOBAKA, M3HAJ KOje Ce CMAaTpajy CTATUCTUIKHU

3HAYAjHUM.

Y d4erBpTOj hasum ce BPIIM NPUKAZUBAILE JIOOMJEHUX Pe3YyJITaTa y PasHUM
dbopmaTnma (ucnuc Ha eKpaH, UCIUC Y JATOTEKE WM Y Da3y MOJaTaKa).

[Iponaaxkeme MOTHBa je UMIIeMeHTUpaHO y mporpamy MotifSearch 'y
OKBHUDY KOjer ce padyHa W O4YeKHBaHa BPEJIHOCT Opoja II0jaB/bUBamba MOTHUBA.
[Iponataxkeme MOHOBaKa KOJU 33J/I0BOJhaBajy MacKy MOTHBA j€ MMILIEMEHTUPAHO
y mporpamy StatRepeats, a camo y ciy4ajy Kaja ce HUCKE KOje YHHEe ITOHOBAK
Pa3JIUKYjy, OJIHOCHO YWHE ITOHOBAaK Ca HEYNMapeHHM KapaKTepoM y mporpamy Re-
peats. Ilporpam Repeats KOpucTu MeTOJI Ipyde Cujie U H3BpIIABa C€ y BPeMeEHy
IIPOIIOPIIMOHAJHOM KBaIpaTy MIy2KuHe yiaasHe cekBeHile.CBH IMOMEHYTH IIPOrPaMu
gune Jieo Beher mporpamckor makera RepeatsPlus [18] koju caapxku jorn Spojue
Jpyre MOryhHOCTH.

[Iporpam je jaBHO JOCTyTIaH u HaJIa3:u ce Ha ajipecu
http://bioinfo.matf.bg.ac.rs/home/downloads.wafl7cat=Software&project=RepeatsPlus.
Huarpam pajia RepeatsPlus je npukasan na ciauru 2.11. I[IpBo ce yunraBa ynaszHa
CEeKBEHI[a W YJIa3HM apryMeHTH KOjU Ce 3aTUM IIpoBepaBajy. AKO ce Tpake caMo
MOTHBU KopucTu ce tporpam Motifsearch y3 moryhuocT padynara OYeKHBaHE
BPEIHOCTU MOTHBA. AKO ce Tpayke TMOHOBIU KOJI KOJUX Cy MCTe 00e HUCKE KOPUCTHU
ce uporpam StatRepeats ykibydyjyhum u IIOHOBKE KOjU 3a/I0BOJbABAjy MacCKy
MoTuBa. StatRepeats mpy»)a m MOTYhHOCT CTATUCTUIKOT (PUITPpUPAHA KAKO KO
Tparkema IMOHOBaKa TaKO M KOJ Tparkema IOHOBAaKa KOJU 3aJ/I0BOJhaBajy MacKy
MOTHUBa. ¥y CJIy4ajy Ja ce TpazKe IOHOBIU Ca HEYNAPEHUM KapaKTE€POM KOPHUCTHU
ce Repeats, koju HeMa MOTYhHOCT cTaTUCTUYKOr buirTpupama. Kaja ce nmponaly
TPasKeHU PE3YJITATH UCIHUCYjy Ce y KeJHeHOM (DopMaTy.
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YNAIHWN SPTYMEHTIH 1
ynasHa CexseHLa
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CEKBEHLIE

Tpaxe ce

He

NOHOBLM

NOHOBUM Ca

HeynapeHHm
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MotifSearch 3a
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StatRepeats 3a na
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CTaTUCTUUKD

unTp
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MWC pesynTara
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Cuauka 2.11: Dujarpam toka RepeatsPlus
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I'maBa 3

baze ekcnnepumeHTaJIHO
NNoTBphHeHnx enmurTora u
JIMHEeapHUX MOTHBA

YV aucepranuju cy KOpUIINEHU MMOJAI U3 jaBHO JOCTYHHUX Oa3a mogaTtaka [KDB
(ckp. ox enr. Immune Epitope DataBase) n ELM (ckp. ox enr. FEukaryotic Linear
Motif).

3.1 IEDB

IEDB je TpenyTHO jeana oj HajBehux 0a3a eKCliepuMeHTaIHO YTBPHEHUX MOJaTaKa
O AHTUTEJMMa U eMMUTOINMa, KAKO JBYJICKIX, TAKO U KUBOTUILCKUX BpcTa. [lomamm
cy OeCIUIATHO JOCTYIIHU U HAMEHEHU Cy HMCTPAXKUBAYNMa U3 OUOMEIUIIMHCKUX
obsnactu. Pa3Boj um ogp:kaBame 0ase je dpumHaHcupaHo oj crpanHe HarmonasrHOT
MHCTUTYTa 3a ajepruje u undexktusHe dosectu (ox enr. National Institute of Al-
lergy and Infectious Diseases)|32].

baza cagp:xku wmndopmalyje 0 €nmuTONMMa W TECTOBUMA KOje Cy KOPHUCHU
HCTpakKUBavYnuMa KOjU ce OaBe 3apa3HUM OOJIeCTHMa, ayTOUMYHHUM OOJIeCTHMA,
aneprujama u Tpancmrantaiujama [33]. Ilogamm o enmrommma ce omHOce Ha
MWUITEBe, HeJ/bYJICKEe IpuMaTe, Jbyje U Jjpyre mpoydaBane Bpcre. Cajp:kame
cy uuadopmannje o T-hemmjckum enmronuma, b-hemmjckum emmronmma, MHC
Be3UBaIby M pe3yaTaru ekcrnepumenata enyupamwa MHC nuramga. [lomamu cy
IPBEHCTBEHO NPUKYIJLEHU U3 00jaBJbeHE JIMTEPAType, i Takohe yKJbydyjy u
I/ISBeIJ_[Taje HUCTpazkKruBada YKJ/bYYEHHUX Yy OTKPHUBabE€ €IIUTOIIA. CBI/I PacCIIOJIOZKHBU
moJaId y Oa3u IMOTHIY W3 EeMIIMPHUjCKU HU3BEJEHNX TEeCTOBA KOjU OIparkaBajy
WHTEPAKINjy aJalTHBHOI WMMYHOJIOIIKOr perientopa ca enurtornom. llojmamm ce
NPUKYIUBbAjy y CKJIaLy ca jacHOo yTBpheHuM KpurepujymmuMa. JInHeapHu rentuu
Mopajy mMaTh Mame o o0 aMWUHO-KHCceJImHa W MOpajy Ce TEeCTUPATH WU Kao
UMYHOT€H WM Kao aHTUTeH. Y IOJaTKe Cy Takohe YKJbyYeHW W HENeNTUTHU
eIATOIN, INTO YKJ/bydyje JUNHUAe, YyIJbeHe Xujapare, MeTaje, XeMHUKaJHhje u

29
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JIEKOBe. 3a CBe TOJaTKe je Takohe mMOTpedaH MUHUMAJIaH CKyIl mHMOpManmja. 3a
JITHeApHe TeNTHIe aMUHO-KHCE/JIMHCKA CEeKBEHIa Mopa OWTH CIenudUIpaHa, a
3a JUCKOHTHHYWPaHe eINUTOIle, aMIHO-KHACEJINHA W HHUXOB O/I'0Bapajyhm mosoxKaj
Mopajy owmtu crenuduimpanu. Mudopmanuja ga g je ucxoj OMO TO3UTUBAH
WM HeraTuBaH je JiocTynHa y cBuM ciydajeBuma. Kopx T-henumjckux un B-
hesmjckux TecroBa, jomalivH (HOpP. YOBEK WMJIM MWUII) MOPA OMTH IPEIU3UPAH.
IEDB je y ocHoB: 0a3a IojaTaka eKCIepuMeHaTa, CBaKd pajl WiIn pedepeHIia
KOja ce YKJ/bydyje MOpa ONNCATH HajMame jeJaH emuToN, a CBaKHh eImnuTOI
MOpa OWTM OmIMCcaH y jeJHOM WJIM BHUIIIE eKCIlepuMeHaTa. basa ce Hajgas3w Ha
agpecu https://www.iedb.org/. Ha ciumu 3.1 je npukaszan Jieo Bed crpaHuie 3a
IIpEey3uMabe I0aTaKa.

C ) https;//www.iedb.org/database t.v3.phg A s © St @ & -
\‘ IMMUNE EPITOPE DATABASE
|’ AND ANALYSIS RESOURCE

Information about our database export features can be found in our developer's forum.

XML Database Export

448MB.
7248
53448
37MB

58

3B

IEDB Schema

Curation xsd (Primary IEDB schema) 48kB
CurationSimpleTypes.xsd 307kB.
ledbAccessionListxsd 9098
MhcAlleleNameL st xs 18
Organismlistxsd 7518

AssayTypeListxsd e

GeoLocListxsd 6428

SQL Statement Export 491MB

MySQL Database Export l

MyISAM Binary Export 168

iedb_public_erd.pdf 31k8

Physical Entity Relationship Diagram 1

enitope_tull_v3zip 75M8

CSV Metric Exports ‘

antigen_full v3.zip M8

Cauka 3.1: [EDB crpanuiia, 1€0 3a Ipey3uMambe M0IaTaKa.

8a norpede gaucepranuje npeysetu cy noganu tcell  full v3.zip 3a T-hemujcke
enurorne Kao u nomaru beell  full v3.zip 3a B-hesnujcke emmrome. [lomanu cy
upeyseru 25.2.2022. rogune. 3a cBaku T-hemjcku enuTomn jgara je HUCKA aMHHO-
KHCeJIMHa KOje Ta 00pa3yjy, MovYeTHa U Kpajiba MO3UIKja Y IIPOTENHCKO] CEKBEHITN
y KOjOj Cce Haja3W Kao W HA3WB IPOTEMHCKE CEeKBeHIle O K0joj ce pajgu. llopen
IIOMEHYTHX OCOOMHA, CaJIpXKaHe Cy M JOJIaTHE OCOOMHE KAO IITO Cy IOJAIU O
nomahvHy, KBaJUTATUBHA Mepa, THI hejuje, nMme ajena u Kjaca. Camdno, 3a
B-henujcke enmrone jgata je HHUCKa aMUHO-KHCEJMHA KOje ra o0pa3yjy, HMOYeTHA
U Kpajiba I03UIHja Y MPOTENMHCKO] CEKBEHIM Yy KOjO] Ce HaJla3W Kao U Ha3UB
IIPOTENHCKE CEeKBeHIle O Kojoj ce paau. llopen maBemeHnx ocodmHa nare cy u
JIOJIATHE OCOOUMHE KAOo IIITO Cy OJIaIu O JoMahuHy U KBAJUTATUBHA Mepa.
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3.2 ELM

Kparku JjmmHeapun MOTHBEH Cy IocedHA KJiaca TPOTEMHCKUX (DYHKITHOHAJTHUX
MOJTyJIa KOJU yYeCTBY]y Yy MHTepaKIFjaMa ITPOTENH-TPOTENH U JIeJIyjy Kao MecTa
nocT-Tpancjaanuone Moaudukanuje. KFLM je tpemyrno najseha 0a3za Kparkmx
muHeapHux MoruBa (ckp. SLIM on enr. Short linear motif) y eykapuoTckum
MPOTENHNMA KOjU Cy W3/IBOjeHU U eKciiepuMeHTasHO norBphenu. Baza mocroju
U pa3BHja ce MOCJEbUX JIBAJIeCEeT ro/nHa, oJ1 cTpaHe EBporicke radboparopuje 3a
MoJstekysapry ouosnorujy (enr. European Molecular Biology Laboratory)[20].

baza FELM je penamuona 0a3a momaraka Yy KOjOj Cy IPHUKYIJbEHeE,
KJIacupUKOBaHe U UyBajy ce ekcrepuMenTtasjne umudopmanuje o SLIM. Y da3u
Cy MHCTAHIIE MOTHBa KJacu(pUKOBaHEe HA OCHOBY 3ajeJHuYKe (pyHKIMje, omapehere
crermuUIHOCTA WM MapTHEpa 3a Be3WBarbe. 3a CBAKYy KJIACY MOTHUBA IOCTOjU
U3BEINTaj, OJHOCHO KpaTakK IIperse]] Koju omucyje (pyHKIHWjy MOTHUBA, JIOMEHE
y UMHTEpPaKINju, OJPEJHUIlC Be3WBarba U TAKCOHOMCKHU orcer. Kirace moTuBa
rpyIucaHe Cy Mo BUIE KPUTEPHUjyMa, nu3Mely 0cTajIor Ha OCHOBY bUXOBE (DYHKITH]je
y IecT MuUpOKuX Kareropuja: moruBu Tenamwa (CLV), nerpagamuje (DEG),
cuajaa (DOC), smranpa (LIG), momudukamuje (MOD) u mwpama (TRG).
[TomTo cy MOTHBEH 4YecTO JereHepucaHy, CBakKa Kjaca MOTHBA je jedUHHCAHA
perynapunm uspaszom [9]. 3a csaku SLIM y Gasu mocroju Besyjyhin merrus,
MmanmpaH Ha nporenH y Yuullpor [6], mrbopmanuje o mporenHy, pesieBaHTHA
Iy OJIMKAIINja, MeTO/Ie KOje ce KOPUCTe 3a KapaKTepU3aIlnjy MOTUBA U NH(MOPMAIIH]je
0 apTHEPY 3a Be3uBambe. AKO cy J0CTyIHH, apUHUTET Be3uBamba U WHMOpMAaIinje
0 CcTpyKTypu ce Takohe mpukymmbajy. OcuM eKCIIepUMEHTATHUX II0/IaTaka o
SLIM-oBuma Ha BeD CTpaHUIIM ce Hajla3e U ajaTH 3a HUXOBO IIpeaBuhaibe,
OJTHOCHO HaJIayKeihe HHCKU KOje 3aJI0BOJhaBajy OJIroBapajyhm peryjgapHu u3pas.
Kopumhemem pomatuux duiarepa, Kao IMTO Cy Ha IPUMEp TaKCOHOMMU]a,
CTPYKTYPHE KapaKTepucTtuke, HaheHe HHCKe ce o3HadaBajy Kao ELM-osu. basza
je jaBHO jlocTylHA W Hajas3u ce Ha ajpecu http://elm.eu.org/. Ha coumum 3.2 je
IPUKA3aH /€0 BeD CTPAHUIIE 3a MPEey3UMabe M0/IaTaKa.

[Togamu 3a morpede auceprarnuje cy mnpeyseru 25.11.2021. rogumne. 3a cBaku
KpPaTKN JUHEAPHW MOTHUB TIpey3eTa je IeroBa MOvYeTHA W Kpajlba MO3UIMHja Yy
IIPOTEMHCKO] CEKBEHIN, Ka0 M HA3WB IPOTENHCKE CEKBEHIIE O KOjOj ce paJii. Y3
IIOMEHYTe TOoJIaTKe JIaT je W TUI KPATKOT JITHEApPHOT MOTHWBA HA OCHOBY HEIOBE

dyukmuje (CLV, DEG, DOC, LIG, MOD wumu TRG).
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< O A Notsecure | elm.eu.org/downloads.htm!
. The Eukaryotic Linear Motif resource for
Functional Sites in Proteins
(Esarch ELM Database
ELMHome ELM Prediction ELMDB ELM ELM ion  ELM

Help

ELM Downloads

Below you'llfind examples of the different ways that can be used to query ELM programmatically. No special client
is needed for this just a browser or maybe "cur1”/"wget" for scripted access. By using these access methods you
implicitly agree to this data according to the ELM License

Classes Last modified on: Aug. 30, 2021, 2:32 p.m.

Here you can download a list of ELM classes, either all at once or limit the list by providing a query term "q".

Name Example URL

all [ Jelms/elm_index.html

all lelms/elms_index.tsv

by query term lelms/elms_index.tsv?q=PCSK

by ELMid /ELME000012.htm

Instances Last modified on: Aug. 30, 2021, 10:09 a.m.

Annotated ELM instances can be queried in a variety of ways. You are encouraged to use the search form to get a
feeling for the parameters. Common examples include limiting the query by either instance logic or taxon.

Name Example URL
all it /elms/instances. htmI?q="

by Uniprot acc instances fasta?q=P12931

by Uniprot name instances.gff?g=SRC_HUMAN

by Uniprot acc instances tsv?q=P12931

by query term instances.pir?q=PCSK

by query term instances.tsv2q=src

by query term instances.mitab?q=src

Classes

Instances
Interactions
Interaction Domains
Methods

PDBs

GOTerms

Pathways

Renamed ELM classes
Templates

Media

Cuauka 3.2: ELM crpanuna, Jieo 3a

Ipey3uMambe MoJaTaKa.
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MeTtone ncTtpakuBama oJaTakKka

Ucrpaxkusamwe mnomaraka (on enr. Data Mining) je uporec ayToMaTcKor
n3/IBajarba KOPUCHUX WH(MOPMAaIja W3 BEJUKOr cKyma mojaTtaka. [IpejicraBiba
UHTEPIUCIUILUIMHAPHO II0Jbe HHAOPMAaTHKe KOje KOPUCTH MeTOJle U3 O00JIACTH
MAITUHCKOT ydYerha, CTaTUCTUKE, 0a3a IMojaraka Kao u japyrux oojactu. Cam
TEPMHUH IIOYUH-€ Ja Ce KOPUCTU JeBeJeceTHX TO/MHa IPOILIOr BeKa, Kaja Cy
padyHapu Beh J0cTa PacIpOCTPALEHU MAKO Ce MPOIEC UCTPAKUBAHA IOJATAKA
NpUMEbUBA0 U MHOTO paHuje, Ipe mojaBe padyHapa. Jlanac ce mcrpakuBarbe
o/laTaka KOPUCTH Yy OAHKAPCTBY, MApPKETUHTY, MIPOJaju, 00pa30Baby, OUOJIOTU]H,
MeJUIIMHN Kao W y MHOruM Jpyrum odjactuma. llocroje pasme wmeroje
UCTpaKMBarmba II0JaTaKka, HEeKe OJI IbHUX Cy Kjiaacudukalyja, KIaCTepPOBabe,
NpaBW/a TPUIAPYKHBalkba M 34 CBAKy OJ METOJa Pa3BUjeH je BEeJUKU OpPOoj
ajqroputama. Heke wmerose ce DaBe OTKpHBameM Be3a YHYTap ITOCMATPAHUX
mnojiaTaka, a HEKe MeToje ce daBe IpeBuhareM BpEIHOCTH mojaraka. Koja ce
MeTO/[a KOPUCTU 3aBUCU O] THIIA TOJATaKa HaJ KOjUMa Ce HCTPaKUBAIbE BPIIU
Kao U 0] nH(OpMAaIlije Koja ce TPaXKH.

npyMMeHa MeTo4E
—» WCTpaxuBarba >
noaaTakKa

WHTEPNPETaUMja
pesynTata

cenexkumj j
uuja NpenpouecHparse TpaHcdhopMaumia
noaaTaka nojaTaka nogaTaka

Cauka 4.1: Ilporec orkpuBama 3HaMHa y 0a3aMa MMoJaTaKa

Ha ciaumu 4.1 je mpukasaH yodudajeH IPoIeC OTKpHUBamha 3HAMWa y Oaszama
Io/laTaka YHji CACTaBHU JIe0 YMHU HCTPaKuBame Imojgaraka. lIporec oTkpuBama
3Hama y Oa3zaMa IMO/aTaka je MPOIeC KOjUu OJ BeJUKe KOoJIu4dnHe HeodpaheHux
nojaTaka crBapa kKopucHe mHopMmaruje. Hajuemnrhe ce cacroju m3 mer dasza:
ceJIeKInja II0JIaTaKa, IPEeNpoIlecupare IoJaTaka, TpaHcdOpMalldja MOoJaTaKa,
pUMeHa METO/Ie NCTPAXKNUBalba IM0JIaTaKa U MHTEPIIPETAIIN]ja JJ0ONjeHOT pe3yJ/ITarTa.
Ceneknuja momaTaka IMOJApadyMeBa OJadUp IMoJaTaka HaJ KOjUMa Ce BpIIN
ucrpaxkusame. Ciesiehn Kopak 1mojpasymeBa ja ce ojadpaHu MOJAIN IIPOYUCTE
n yaudunupajy. Pazamanre metojie nCTpaKnuBama MMoJaTakKa 3axXTeBajy M0/IaTKe Y
pa3ImIuTUM (HPopMaTUMa, 118 jé HEOMXOIHO TPAaHC(HOPMUCATH TOJATKE y IMIOTPedaH
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dopmat. 3aTuM ce TpuMerbyje KOHKPETHA METO/Ia MCTParXKUBarba IOJaTaKa M Ha
Kpajy ce UHTEPIPEeTUpPajy J00UjeHn Pe3yJITaATH.

Y okBHpPY OBe Te3e je KOpHIIheHa MeTOJa IpaBW/ia MPUJIPYKUBAKbA Koja je
odjallmbeHa y HaCTaBKY.

4.1 IlIpaBuia npuapyKuBaiba

[IpaBuna npupyKuBama MPeJICTaB/ba]y JeIHY Ol METOJAa NCTPAXKNBaha I10JIaTaKa
KOja je KOpUCHa y TIPOHAaJIaXKehy Be3a WJIN PeJIaliija Y BeJIMKO] KOJUINHHT YJIa3HIX
nojaraka Koje ucy ounrsesase [31]. Kopucru ce y mHOruM obiacruma, a TUNIHIAH
puMep KOopuiihema IpaBuia IPUJIPYKUBAA je aHAJII3a TOTPOIIaYKe KOPIIE.

Heka je I = {iy,1i9,13,44,...} cKyn cBux craBku (morabaja) y ymasHoj baszu
nojaraka B u veka je T = {t1,t,t3,14,...} CKyIl CBUX CJIOTOBa UJIM TPAHCAKIIH]a
y Oasm mogaraka B. Csaka TpaHcakmumja t; cajpxKu CKym cTaBku X KOjU je
MOJICKYTl cKymia I oJHOCHO cajpxku ojapehenu Opoj enemenara ckyna I. Bpoj
esleMeHaTa CKyla craBku X ce obesexkasa ca | X|. Oznaummo ca o(X) = [{t;|X C
ti,t; € T} ©poj Tpancakuumja Koju caap:xku oiapehenu ckym craBgu X. IIpasuiio
IpUJIpyXKuBama je mpaBusio odymka: A — B, riae cy A u B CKynoBu CTaBKU 3a
koje Baxku A N B = (). BaxxnocT nmpaBmia IpHIPY’KUBamba ce HCKasyje moMohy
Mepe HojpIKe (0J] eHr. support), Mepe TOy3jaHocTu (0J eHr. confidence) Kao u
mepe siudr (o1 enr. lift) koje cy mare y ciaenehnm nedununmjama.

edbununuja 9
Honpmika npasuia A — By oznamm s(A — B) jennaka je:

s(A— B) = %, rae je N 6poj cBEX TpaHCAKIHja.

[Tompmika 3ampaBo OKa3yje KOJIMKO YEeCTO Ce ITPABUJIO TTOjaBJbYje.

Hedbununuja 10
Mepa noyzmanocru npasuia A — By osznamu ¢(A — B) jennaka je:

¢(A— B) = —”Eﬁj?).

Mepa mOy371aHOCTH 3alpaBo IOKa3yje KOJUKO YecTo ce CKymn B mojaBibyje y
TpaHCaKIIjaMa Koje cajapke A.

Hedbununuja 11
Mepa s npasuia A — B y oznanm (A — B) jeanaka je:

(A— B) =25,

Mepa ymdT y3uma y 003Up U MOJIPIIKY JIeCHE CTpaHe IMPaBUia duMe eJIMMUHUIIE
HOTEHIMjaIHe TI'PelIKe y IPOIEHU KBAJUTETa Ppe3yJTaTa 3aCHOBaHE Ha Iapy
nozprika/noy3gaasoct [31]. IIpobiem mpoHasarkema TpaBHIa TPUIPYKUBAKA je
dbopmanmzosan y cienehoj nedununuju [31].
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Hedbunannuja 12

IIpobistem mponasazkera npaBuia IPHJAPYKHUBaa 3a JaTH CKyH TpaHcakmuja T
Jje eKBHBaJIeHTaH MIPOOJIeMY Jia je 3a JJaTH CKyIl TpaHcakiuja 1 morpedno nponahm
cBa IpaBWJa Koja mMajy moapHiky Behy ox ming u noysganoct Behe ox min,. rje
cy ming H min,. yHaIpes JepHHHCAHH IIPArOBU 3a IIOJAPIIKY H II0Y3IAHOCT.

[Ipobisiem ce mMoxKe pemmTH METOJIOM TI'pyde CHJje aKO ce M3padyHajy cBa moryha
[paBUIa MPUAPYKUBAA KA0 U IbUXOBA MOJPINKa 1 1oy3aaHocT. MehyTum oBakBo
pereme je BeoMa Heed@UWKACHO jep IIPEJICTaB/hba €KCIOHEHIMjaJHy IpeTpary y
OJIHOCY Ha CKYII CBUX CTaBKM, & MHOTa OJI IpaBWJIa HE Ipejia3e Mming U Mmin,.
la du ce ecbukacHmje MPOHAIILIA CBA 3HAYAjHA IIPABUJIA IPUJIPYKUBAHA TTOCTYIIAK
ce O/IBHja y JIBa KOpakKa:

® FeHepHmy Ce CBU Y€CTHU CKYIIOBU CTaBKU

e [enepunty ce mpaBmjia U3 YECTUX CKYIIOBa M E€JIUMUHUINY CE€ OHa ITPABUJIA
KOja He 3a/I0BOJhaBajy YCJIOB 3a MUHUMAJHY TOY3/1aHOCT.

[TocToje edpukacum aaropuTmMu 3a penraBambe 00a KOpaka MaKO je IPBU KOpPakK ca
padyHapCcKe TadKe TJIEJIUIINTa MHOTO 3aXTEBHUjU.

Anpuopu mpunrun (of eur. Apriori) je edpukacan HAYUH Jia Ce TEHEPHIIY CBU
YeCTU CKYIIOBU CTaBKU TAaKO IIITO Ce eJTMMUHUIIY HEKU OJ1 KAH/IUIaTa 0e3 padyHamba
noapmike. IIpuHnyum ce 3acHNBa Ha YUEHEHAIN /1@ aKO je CKYIl CTaBKU YecCT Taja Cy

U IeTOBU TOJCKYIIOBU TaKohe JecTHu.

Crauka 4.2: [Ipumep HaJl CKYIIOM CTaBKH a, b, ¢, d. Ako ab uma masy
MOJIPITIKY, OHJIA C€ MOTY eJTMMIHICATH CBH YBOPOBH KOjU CATPKE ab
KOjU Cy ODOjeHH Y CHBO.
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Hedbunannuja 13
Mepa f moceznyje ocobuny aHTHMOHOTOHOCTH aKO 3a CBE CKYIIOBE CTaBKH BAXKH:

XcY=f(Y)< f(X)

[Togpmmka mocemyje ocoduny aHTUMOHOTOHOCTH. OOpPHYTO, aKO HEKH CKYIl HUje
YecT OHJIA HU OWJIO KOjU HHerOB HAJICKYIl HUje YeCT U He MOopa OUTH pa3sMaTpaH
(anTumonoronoct). OBo paBusio oMoryhiasa Jja ce eJIMMUHHUIIY y CTapTy [IPABUJIA
ca MaJIOM TIO/IPIITKOM Kao IITO je MPUKa3aHo Ha cjuiy 4.2.

Arnrpuopu ajropuram npejcTaB/ba HAJIIO3HATHAJU U IPBU 1eMUHUCAH aJTOPUTAM
3a TeHepHcame CBUX YeCTHX CKyINoBa craBku. Kopuctu Amnpuopw NpUHIAIT 1A
YCIIENITHO TE€HEPHUIIe YeCT CKYN CTaBKHM n30eraBajyhn eKCIOHEHIIMjaJIHu pacT Opoja
KaHIIIaTa.



I'maBa 5

3acTyIJb€HOCT IIOHOBAaKa M
npeasuhamwe T-heaujckux
enuToIra

[Inm oBe Te3e je KOHCTPYKIMja MOJE/Ia 3aCHOBAHOI Ha TOHOBIIMMA KOJH
ou omoryhmo mupeasubame mnosunuja T-hemmjckux un B-henujckux enumrora y
nporemHuMa. ¥ 0a3aMa Koje caJip:Ke €KCIIEPUMEHTAJIHO TOTBphEeHe emuTone OJ1
nojaTaka Koju Kapakrepuiry emnurtorne (kako T Tako m B-hesmjcke enumrore)
MOry OUTH KopwuiiheHne mHMOpMaIlfje caMoO O TO3UIHjaMa U aMUHO-KUCEJTUHCKIM
Hrckama erurona. Ocranm meramojanu (BpcTa OpraHm3ama, HIAeHTH(MUKAIM]a
opranm3Ma Koju je jomahuH, KBaJuTe€T W BPCTA €NUTOINA, WIAECHTU(DUKAIIN]A
[IPOTENHCKe CEKBeHIle, UTI.) Cy oiapeheHn nojaB/buBambeM KOHKDETHOD EIUTOIa
U CcTOra ce He MOI'Y KODUCTUTH 33 KOHCTPYKIMjy MOJeja Koju Ou Tpedao Ja
BpIM npeaBuhame y ommmreM ciydajy. OCHOBHA ujeja MpU KOHCTPYKITHH MOJIEIA
je TpoHajaXkeme IOHOBaKa KOJU Ce IIpecerajy ca IOo3uIdjaMa eNnuTolla dYuje
MI0jaB/bUBAIbE CE€ MOYKE CMATPATHU IMOY3JIaHUM WHIMKATOPUMA MTOCTOjakha eIMUTOoIIA.
VripyunBamme came Hucke AK y 0BOM KOpaky He MOXKe JIa TapaHTyje MOy31aHOCT
pelema jep y IMYHOJIOIIjU HIje YCTaHOBJ/hEeHA UCIIPABHOCT TBphema J1a je 3a HUCKY
AK xkoja je jemHom ompeheHa Kao €MUTON CBAKO IMOjaB/hUBAabe MIEHTUYIHE HUCKE
€IUTOIl C& UCTUM KapaKTEePUCTUKAMA.

[Ipecek mojaB/buBamba IMOHOBAKA W EMHUTOINA y TPOTEMHUMA MOXKE Ja Ce
dopmasHo npejicTaBu Ha caejgehn HaUWH:

Heka je U ckyn cux nporeunckux cekserin U = {Uy, U, ...,U,} vy kojuma cy
eKCIIEPUMEHTAJIHO TOTBpheHu enmronu, a Heka je F ckym cBux emnurtona F =
{E\, Es, ..., E,} The je cBaku enuTorn mpeJicTaBbeH Kao noguucka E; = (e, Uy, pe)
y IPOTENHCKO] cekBeHnu Uy Ha MO3UIUJHU P.

Hedbununuja 14
ITonosak (a, Uy, p,) u (b, Uk, pp) ayxune |a| u ennron E; = (e, Uy, p.) ayxkume |e|
HuMajy IpeceK akKo BaKh Jia je:

(pa + |a’ >=Pe N\ Po <= Pe + |€|) \4 (pb + |b| >=pe N Pp <= Pe + |€|)
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Tana ckyn nonoBaka Ha1 U Koju ca BeJITMKOM MOy3AaHOMINy o/1pel)yjy mocrojame u
OKBUPHY ITO3UIIN]Y E€MUATOIIA MOXKe J1a ce J100uje onpehuBameMm csux JIH-mmonosaka u
NH-nionoBaka Koju mMajy mpeceke ca eUTOIMUMa U3 CKYIIa TPOTEMHCKUX CEKBEHITN
U U3/IBajar-eM MMOHOBaKa YHUje IMO3UIMje MMajy BUCOKY IOY3/aHOCT IIpecelamba ca
MO3UIMjaMa eIUTONa Yy UCTUM IIPOTernHnMa. 300r HaduHa o/pehuBama moHOBaKA
y YJIa3HW CKYIl enuTola 3a (opMupame Mojesla U3JBOjEHH Cy CaMO JIMHEApHU
enuronu. Kako je 1u/b ucTpakupama mpeasuharbe MO3ullje enuTomna KOju ce Ha
IIPBOM MECTY OJTHOCE Ha XyMaHY IOIyJIaIlnjy, U3 MaTepujaJja cy W3IBOjeHN Cy caMo
eIUTONN KOju MMajy o3Haky jgomahuaa Homo.

5.1 Marepujan

[Toganmu o cBum sroctynuuM T-henjcKuUM enuTonnMa, MIPEey3eT Cy U3 JIaTOTEKe
teell full v3.zip y baszu IEDB 25. dedpyapa 2022. rogune. YKYIIHO je IPeEy3€TO
431.863 cmoroBa ca mojmammma o T-hemmjckuM enmronmMma ca TpunaIajyhnm
MmeranozamumMal. 13 mpeyseror martepujaja u3ApojeHo je 167.132 ciorosa Koju
caJip:Ke JIMHeapHe eIuToIe KOju Cy Kao 03HaKy goMahuHa nMasm Homo u JyKuHy
Mamy of 30 amuHO-KuceanHa’. 3nBojenn Marepujas caapxku 21.279 pazmmaurux
MIPOTEMHCKUX ceKBeHI W 96.312 pazmmuurux juHeapHux enuromna. Y 8.857 o
21.279 mpoTemHCKUX CEKBEHIM Ce HaJa3W CaMoO jeJlaH enmnuTol, a Hajsuine 3.467
eIUTOIIa UMa Y jeJIHOj IPOTEMHCKO] CEKBEHIN Be3aHOj 3a Bupyc xenarutuc L.

Y OMEeHYTHM TPOTEMHCKUM CeKBeHIaMa cy nponahenu nonosru tuna JIH u
NH mvunnmasne gykuHe 2 u 3 npuMmeHoMm mporpama StatRepeats. HFbuxos 0poj
je npukazan y tadbenu 5.1. IlpenBubame moszuiuje enuTorna Ha OCHOBY ITO3UIINja

THUII IIOHOBAaKa | MUHUMAaJIHA Ay>KNHA | Opoj MOHOBaKa
JH 2 31.624,312
NH 2 32.847.485
JH 3 3.232.462
NH 3 3.211.018

Tadena 5.1: Bpoj momoBaka y MPOTEMHCKAM CEKBEHIIAMa, TadEsIe
teell full v3.zip y daszu IEDB

IIOHOBAKa je BPIIEHO Y JIBa KOpaKa:

1. V npBoM KOpaky Cy TparKeHH IIOHOBIIU 4YHje ce TO3UIlHje, ca MOYy3JaHOIIhy
sehom ox 50%, mpecemajy ca mosumpjaMa emuTONa y IPOTEHHY y KOME Ce
Hasaze. IIpu ToMe je mocTaBsbeH JI0/IATHH yCJIOB Jla Ce TaKaB ITOHOBAK jaBJba

!Crpapan 6poj emmToma je 3HATHO Mailbll jep ce y MaTepHjajy HCTH eIHTON jaBba Y
BHIIIE CJIOIOBa Ca Pa3/IMYUTUM METAIOJAIMMAa y 3aBUCHOCTH OJ THUMa M OKDYXKema y KOMe je
HCTParKuBame paheHo.

2Bpoj emmrona xoju cy ayxmu on 30 AK je manm u yriaBHOM ce Hajaze y 1O jeTHOM MPOTEHHY,
TaKO J[a He MPEeJCTaB/bajy MOY3JAaHN MATEPHUjaJ 3a IpeaBuhame.
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y Oap JBa mpoTeMHa y KOjUMa IIpeceria IO3UIMje HEKOr' enuTorna. Kako
[IOHOBAK IIpecelia ermuTOl aKo Ce OWJIO JieBa OWJIO JeCHAa CTPaHa ITOHOBKA
IIpecerajy ca HeKUM EeIUTOIIOM Yy IPOoTenHy, y ciydajy H-monosaka orena
IIOY3/IAHOCTH je J00MjeHa Ha OCHOBY OPOja M0jaB/bUBaba HUCKE TOHOBKA KOja
je Jsekcukorpadceku Mamwa (kox JIH-noHoBaka JieBa M JlecHA KOMIIOHEHTA
noHOBKa ¢y ujentndne). [IpaBusia npujpykupama Koja Cy aHAJIU3UPAHA
Cy 0OJIuKa UOoH08GK — UOCWOJU_ Upecer  ca_ TO3UUUJOM _HeKOT eUUTLOUA.

Y oBOM KOpaky cy ojapeheHr M MOTHUBHU IIOHOBAKa KOJU OOjeINbYjy ITOHOBKE
Koju mmajy noysmanoct sehy ox 50%

2. Ha ocHOBY cKyma moHOBakKa IIpoHaheHHX y IIPBOM KOpaky ojapeheHa
je JerajbHa KapakTepusalldja eIUTOolla dYuje Cy IO3Ullje IpejBuheHe u
IIOHOBAKa KOjU Cy KOPHUIINEHU 3a IpeaBuharbe.

Y mpBOM KOpaKy Cy IOHOBIIM TPa’KeHW Ha CKYIy MOHOBaKa YMja je MUHUMAJIHA
Iy2KWHA 2, Ka0 U Ha CKYILy IOHOBaKa 4YMja je MUHHMAJHA JIy:KHHa 3. Be3 0b3mupa
IIITO je MPOIEHAT eMUTONa KOjU MMAjy IPeceK ca HEeKUM IMMOHOBKOM Jiajieko Behu
KaJla ce MocMaTpajy IOHOBIM Iy KUHe 2 Hero moHoBIW Jyzkuue 3 (amp. 3a JIH-
noroske 93,85% mnacupam 64,53%) 1mokazaio ce ja je MOy3JaHOCT IIPecerarba
enuToOIA JTy’KUHE 2 JaJIeKO WCIOJ TocTaBibeHe rpanurie ox 50% (HajBuie OKo
20%). To Baxku 3a 0da Tuna nonosaka (/IH u I1H) rako na je gasbe ucrpakuBarbe
OTPAHUYEHO CaMO Ha ITOHOBKE MUHUMAJIHE aykuHe 3. I3 nctux passora 300r Kojux
je orpaHmYeHa JTyKUHA €NUTOIa, Y UCTPAaXKUBaWy Cy MOCMATPAHHU CAMO ITOHOBIIH
qnja je uHajseha mayxkuna 50. Bpoj pasmumuntux mnonas/bajyhnx cekBeHIU KOje Cy
nyxe ox 50 je 3a JIH nmonasspajyhe cexksenne 1.178 mro npeacrasmba 0,018% ox
yKytHOr dpoja (66.852). OBe ceksenIle ce 1ojasibyjy 2.968 myTa mro mpeacraBiba
0,0009% ysraznor marepujana. Cowana curyanmja je u 3a VH mnonassbajyhe
CekBeHIle - Opoj oHmxX umja je myxuaa Beha omx 50 je 699 (0,139%), ommocuo
4.296 nojasspuBamba (0,0013% marepujasa). Bpoj pasmnauTix NOHOBAKA U EbUXOBO
[I0jaB/bUBAIbGE Y YJIA3HOM MaTepHjasIy 3a MpOHAJaXKeHhe MPaBUIa IMPUIPYKIBAHA
je mpukasan y Tadeiu 5.2.

3a HaJaxkeme MOHOBAaKa KOjU 3aJ0BOJbaBajy IOCTABJ/bEHE YCJIOBE KopulnheHa cy
npaBusa NpuapyzKupama. C 0031poM Ha BeJIMKH OPOj MOHOBAKA Y YJIA3HOM CKYILY
1 3aXTeBaH HUBO IMOY3JaHOCTH HPaBUJIA, IOJPIIKA 3a MPABUIA OOJIUKA TUOHOGAK
— TOCWOJu__ Upecek  ca_ U03UUUJOM_ HeKOT eUuiliota, TOJPIIKA je MOpAaJa Jia
Oyze mocrab/beHa BpJao Hucko, Ha 0,00005%. 3a msapajame mpasmia Kopumnihen
je IBM Intelligent miner ([17]) koju y nakerHoj odpaau omoryhyje mnocraBibarmbe
MaJINX BPEAHOCTHU 3a ITparl IIOJPIIKE.

Y npBoM KOpaky ce, mopej ojpehuBama IIOHOBaKa |Hje NO3UIMje Y IIPOTEUHy ce
mpecerajy ca IO3UIMjaMa eIuToIa, J00Ujajy U JiojaTHe mHOpMaIje Takohe y
OOJINKY TIPpABUJIA TPUJIPYKUBAIHA!

$TloysmanocT 1 MOJpIIKa y3UMajy BpeaHocTH u3 uatepsaa [0, 100]
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Hajseha my>xumna 50
Tun CBu opoj #uporenHa—1 | #muporenHa>1

%
E g | IH | 66.862 65.684 29.595 36.179
5 2
E O
E I
© g | ud 50.271 49.572 18.421 31.151
A

[

é JH | 3.232.462 | 3.229.494 89.265 3.140.229
: :
12 [~

.% NH | 3.211.018 | 3.206.722 28.253 3.178.469

=

Tabesa 5.2: Kapakrepucruke dpoja JIH u NH-nionoaka y ynasaom
MaTepujasry

e JIa JIK je JI0 JIOILIO JIO IPEKJIAlaiba TO3UIUje eIUTOIa Ca JIEBOM WU JIECHOM
KoMIIoHeHTOM (ypeheHor mapa) MoHOBKa

® JJa JI C€ KOMILJIETaH IIOHOBaK (JIeBa njinm JgecHa KOMHOHeHTa) HaJlasu y
CIIUTOIlY, UJIN

® HEKa O/ KOMIIOHEHTH IIOHOBKa CaJpP2KW KOMIIJIETaH €IIMTOII

Enuronu ce y mpoTremHCKUM CeKBeHIIaMa MOry HahM Ha MCTUM TO3WIUjaMa N
Ha TIO3UIjaMa KOje Ce pas3jMKyjy 3a caMO HEKOJIMKO MeCTa YHyTap HPOTEWHCKE
cekBenrie. Kajia ce Ha/laze Ha UCTUM IO3UIMjaMa PAa3JIUKYjy C€ IO OCTAJIAM
ocodMHaMa Kao IITO Cy KBaJUTAaTUBHA Mepa, TUN hejuje, mMe aJjeja, Kjaaca u
Japyre. ¥ Tporecy JleTa/bHe KapaKTepHu3allfje eIUTONa, 38 CBAKO I10jaB/bUBAIbE
ITIOHOBKA KOjU 3a/I0BO/baBa YCJIOB M3 IPBOI' KOpaKa U KOjH MMa IIPECETHUX TadaKa
ca HEKMM eNUTOIIOM, CKYIIOBHU yJIa3HuX nojaraka (rmocedno 3a MH-nonoske u JIH-
HIOHOBKE) ce (pOpMUpPAjy O] CJIOroBa KOjU CaJiprKe:

e [JoHOBax - jeBa u JieCHa KOMIIOHEHTa

e llnukarop /1a ju ce jleBa KOMIIOHEHTA ITOHOBKA IIPeKJala ca euTOIOM
e lIHnuKaTop Jia JIii ce JecHa KOMIIOHEHTA ITOHOBKA IIPEKJIalla Ca eIUTOIOM
e llnnukarop /a ju je KOMIJIETaH ITIOHOBAK y €IUTOILY

e AMWHO-KHCEMHCKH KO/JI €IUTOIA

o KpasmmraTtusue mepe

e Tum henuje

e Hazus ajsese
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e MHC kiaca
o XWJIPONIATH]y EITUTOIa

Xwuaponaruja (eng. hydropathy) enurona kKoja je padyHaTa mpema JBe Hajderrhe
kopurithere (T1j. Hajuomynapuuje) ckase: Kyte—Doolittle (KD) u Hopp—Woods (HW)
[22][16]. Kopuirhere cy aBe ckadje jep fajy pasjauaure pesyarare 3a XuapododHocT
emmrona (Huckn AK). 3a cBakm emmron m 3a cBaky ckaay (KD ommocno HW)
XUJIpOIIaTHja je padyHaTa Ha JIBa HaAUMHA:

® Kao IPOCEYHa BPEIHOCT Mepe XHJIpPOINaTHje CBUX II0jeIMHAYHUX aMWHO-
KICeJIMHa Koje yinaze y cacras enurona (AVG), u

e ka0 OpOj aMUHO-KHUCeIUHA Koje cy XuapododHe/XuapodujiHe y emuToIry
(MAA ckp. on eng. majority of amino acids ). Bpoj ce yBehasa 3a cBaky
xupoodHy 1 ymamyje 3a xuapopuany AK.

[Ipumenom mpBe MeTOJIe je MOJIpa3yMeBaHO Ja je emuTOll

e xunapododan ako je (AVG) > 0 u xuapodunaan y CympOTHOM, ako je
kopurithena KD ckaja, u

e xuypododan ako je (AVGE) < 0 um xumpoduian y CympoTHOM, aKoO je
kopuiithena HW ckasa

Y caydajy JApyre MeTojie emuToll je XuapododaH ako Cy XHIApOodOoOHEe aMHUHO-
KUCe/InHe OpOjHUje y MenTuiy, uHade je xuapoduiaH. 3a CBAKO I10jaB/bUBAHE
IIOHOBKA KOjH 33/I0BOJbaBa YCJIOB U3 IIPBOI' KOPaKa XUIPOIATH]ja €MUTOIA Ce PATyHa
nmoMohy obe ckaJjie Ha JIBa OMEHyTa HaduHA.

OBako opMupanu CKyIOBU TPEICTAB/BA]y y/a3He MOJATKE Yy JAPYTU KOPakK
odpajse y Kome ce dopMupajy UpaBwia MNPUJAPYKUBaka Koja JeTasbHUje

KapaKTEepUuIly emnuToIle U Ca ibuMa IIOBE3aHE ITOHOBKE.

5.2 Pezyaratu

Hodujenn pesysratu he OuTM U3JI0XKEHM Yy JBE TIpylle KOje OJroBapajy
KopaluMa y IpeJBUhaiby MO3WIHja €IUTOoNa. ¥ IPBOj TI'PyIU pelyjarata Ouhe
MPUKA3aHU CAMO ITOHOBIIM KOJU KapPAKTEPHUIIy €IUTOIe TAKO IITO Ce CA BUCOKOM
MIOY3/IaHOIINY HUXOBO TI0jaB/FUBAIHE TTOKJIAIA Ca MI0jaB/bUBAILEM EIUTOIIA, JIOK he
y JPyroM KOPaKy OUTH INpHKa3aHe KapaKTEePUCTHUKE EIHUTONa Uhje Ce MOCTOjarhe
npeasubha. Y o0b0a ciydaja pe3ysaTaTd he OUTH TpPEJACTAB/HEHU PA3IBOjEHO 33
JUPEKTHe KOMIJIEMEHTapHe U JUPEKTHe HeKOMIJIeMeHTapHe moHOoBKe. Ha ocHOBY
nponal)eHUX MOHOBaKa (M KOMILUIEMEHTAPHUX ¥ HEKOMILJIEMEHTapHUX) TpoHaheHn
Cy MOTHBH KOjH MOTY Jia Ce KOPHCTe 3a IpeJBuhame enurona. PesyaraTtn koju ce
OJIHOCE HA MOTUBE Cy HABEJIEHU Ha KPAajy MOIJIAB/bA.



42 Sacttiytmenoctic Gonosaka u tupegeubaroe T-heaujckux etuiiota

5.2.1 /JIupeKTHU HEKOMILJIEMEHTAPHU MMOHOBIIU

Hodujerno je 971 mpaBumia y KoOjuMa TOHOBIIM 33J0BOJbABAjy YCJIOB Jla UM Ce
[O3WIMje y IPOTENHUMa IIPEKJIalajy ca IO3UIMjaMa eIUuTOola Ca I0Yy3/IaHOomny
>50% u noxprikom >0,00005 (cimka 5.1). Bpoj moHoBaka u HUXOBa JyKUHA Y
3aBUCHOCTH OJT HUBOA IIOY3J@aHOCTHU Cy IpUKa3aHe y Tadenau 5.3.

File Edit Selected View Help

EEEFBEEEEEE R

Rules | Item Sets | Graph | Statistics |

visle rules:

D |Rie Support Confidence Lt absolute Support__| Body & tead

Ciuka 5.1: Jleo mpasBmna npumapyxubama ca JIH-moHoBIMMa KOju
3a/10BOJbABAjy YCJIOB Jla UM Ce IIO3UIIMje y IPOTEMHUMA IIPEKJalajy ca
HO3UIMjaMa, eIUuToNa ca noysaanomhy >50%

NuTrepBan Bpoj y>>KuHa mmoHOBKa Lift - cpenma
HOy3/IaHOCTU | ITIOHOBaKa | Hajmama | Hajseha | cpeama BPEIHOCT
(50,60] 61 3 9 4,27 6,73
(70,80] 316 3 31 5,21 7,87
(60,70] 97 3 20 5,65 8,99
(80,90] 78 3 18 5,69 10,07
(90,100) 9 3 6 4,55 11,24
[100, 100] 410 3 44 6,51 12,10

Tabesa 5.3: luctpudynuja npasmia kKoja cajgpxke IH-momnoBke umje ce
[O3UIMje TPEKJIAIajy ca MO3UIjaMa HEKOr' OJ eIUTOa ca Moy3JaHoIhy
BehoMm o1 50%

Jodujernn ckyn mpaBmja IpyKa BeJIMKe MOIyNHOCTH 3a OJIMXKY JIOKAIH)y
ermrona y mporemHuMa. O mocedDHOr WHTepeca Cy TOHOBIM 4YHje IMO3UIHjE Ce
ca BEJIMKOM IOY3JIaHOIINY IIpecerajy ca IMo3ulidjama ernurTona. ¥ Tademn 5.4 je
je IpUKa3aH Jieo IIOHOBAaKa 4YHuja je MOY3JaHOCT IIpeceKa ca IO3UIjaMa eluTolla
= 100%. Cnucax csux /JIH-noHoBaka 4mja je moysjaHOCT Ipeceka ca MO3UIjaMa
ermrona >50% je mar y Tadesm A.1y momarky A. Jlobujenn cy BUCOKOKBAJIUTETHU
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pe3yJsITaTH, O YeMy CBeJOYHM He caMO BHCOKa MOY3JIaHOCT Bell M BUCOKa BpeTHOCT
Mepe JudT. [lopes moHoBaka, HUXOBE MOJIPINKE, MOY3/IAHOCTH U Mepe JIPT,
HaBeJ/IeH je m Opoj mpoTenHa U OPOj MojaB/bUBalba MOHOBKA. [lojipiiika monoBaka y
IpaBUWINMA je 3aCHOBaHAa Ha OpOjy MOjaB/bUBalba IIOHOBKA, AJIH je, C& CTAHOBUIITA
onpehuBama KBajauTeTa Ipeasuhama, Opoj IpoTenHa BayKHUJHA - KO JIBa [IOHOBKA
UMajy WCTY IOy3/IaHOCT, TOJPINKY, JUMT HCTH OpOj II0jaB/bUBaIba, Taja je
BPEJIHM)jU pe3y/ITaT 3a IMOHOBAaK KOjU ce IojaB/byje y BeheM Opojy mpoTenHa.

FLW HYI IFH MCA MHC PIW SYM THM VWF | WDD
WML | YHA AADF | AADY | AAED | AAII AAMC | AARH | AEDK | AFAF
AFSD | AGATI | AGAY | AGGH | AGKP | AIAF | AIVI AKRL | ALIP ALMT
AMLG | AMTG | AQAK | AQFV | ARIL ASIL AVIT AWLL | CLTR | CLVS
DAKV | DFGD | DGGM | DLNS | DRFR | DSRY | EADN | EAQR | EFVT | EIAA
EIHL EILP ELAF | ELMR | ENIT | ERRQ | ETRS | FALT | FAPE | FDYV
FEVL | FFAL FLID FYRA | GAGK | GARV | GFAM | GGLR | GLLW | GVKR

Tabena 5.4: IH-noHoBum (mesmMuvaH clnucak) duje HO3UIMjE ce ca
noysnanomhy 100% mpecenajy ca nosuimjama emuTomna

C obzupom Ha Beauku OpPOj MOHOBAaKa Ca BPJIO BHCOKOM IOY3/AHOIINY, MOTY
Ja ce JeUHUITY Pa3IuduTH KPUTEPUJYMU 3a IHUXOBO pPaHTHParhe, KOju CeM
MOY3/IAHOCTH TIOHOBKA, IMPU IPECelamy Ca MO3UIMjOM EIUTOa MOTY & Y3MY Yy
003up u J1o7aTHe HHGOpMAaIlije J00ujeHe ToMOoNy mpaBuia MPUJIPYKUBAHA Y OBOM
KOpaKy:

® JI0Y3aHOCT IIpaBWJIa Jda CE HOBHHI/Ija JieB€ KOMIIOHEHTE IIOHOBKa IIpeCela Ca

IIO3UIjaMa HEKOT' elnTolIa

® TIOY3/IaHOCT IIpaBUJIa Jla Cce TIO3UITHja JIecCHe KOMIIOHEHTe TOHOBKA ITpecera ca
MMO3UITNjaMa HEKOT eITUTOIIa

® TI0Yy3/IAHOCT MPABUJIA KOje KarKe JIa je jeJIHa 0T KOMIIOHEHTH ITOHOBKA MOTIIYHO
caJpKaHa y HEKOM EIUTOITY

® IIOY3JaHOCT IIPaBWJIa KOje KaKe Jia je KOMIUIETAH €NUTON Yy IOTIIyHOCTU
caJIp2KaH y JIEBO] WJIN JE€CHO] KOMIIOHEHTHU ITOHOBKA

® JTIOJpIIKa IIPETXOJHO HaBEJACHUX IIpaBUJIa

IpU TOME, MOXKe Jla ce y3Me y OO3Up M KOMOWHAIIMja MPETXOIHUX CJaydajeBa. 10
je u pazJjior 300r Yera He IIOCTOjU HAJOO/BU M3DOP Y OIIITEM CJIy4ajy 3a H300D
IIOHOBKa, Koju he ce kopuctuTh 3a Inpeasubare no3unpje ernurtona. Ha mpumep,
TEITKO je IMPOIEHUTH IIITa je DOJbU KPUTEPH)yM:

e Vzeru monoBak X KOjU ce jaB/ba y IPaBUJIy KOje KaxKe Jia Taj ITOHOBAK
npecena MO3WIKje enuTona ca noysgadomhy 95% u mogpmkom 7, ajun
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0e3 momaTtHe WHMOpMAaIUje Ja JIU JIeBa WM JIeCHA KOMIIOHEHTa ITPECETa]y
MIO3UITU]Y €NUTOIIA,

e y3eru KOMOMHAINU]y (KOHjYHKIHjY) IpaBUia

— moHOBaK Y IIpeceria IO3UIUje enuTona ca mnoysgadomhy 85% wu
IoApIIKOM 4 X Z

— JleBa KOMIIOHEHTa IIOHOBKa, Y TIpecela IO3WIAje emuTomna  Cca
noysganomntiy 80% u moapmkom 3 X Z

— moHoBakK Y y NOTIIyHOCTH IPHUIaJa enuTony ca noysganonthy 80% u
TIOJIPIITKOM 3 X /Z

Y oBakBuUM cuTyalljaMa MOTY Jda IIOMOTHY HpaBuUja IPUIAPYKUBaba Y KOJUMa
ce JleTa/bHUje KapaKTepuIlle IIOBE3aHOCT MOoHOBaKa u emnutora. JIucre ceux JIH-
[IOHOBAKa KOjU HUCIyHaBajy MPETXOJHe ycJioBe (IIPeCceK JieBe KOMIOHEHTE.....) Cy
HaBeJleHe y JI0JaTKy A.

5.2.2 VHBep3HU HEKOMILJIEMEHTAPHU ITOHOBITUA

[Togamm ca VH-tonoBnuMma obpahenu cy Ha HWAEHTUYAH HAYWMH KAao W ITOJAIN
ca /IH-tmonoBruma. /lodujeno je 758 mpaBujia y KOjuMa IIOHOBIIA 3aJ10BOJHABA]Y
YCJIOB Ja UM ce TIO3UIHje Y MPOTemHNMa MpeKJalajy ca MO3UIjaMa emuTona ca
noysganomiiiy >50%. Bpoj nmonosaka m muxoBa AyKUHA Yy 3aBUCHOCTH OJ[ HUBOA
MIOY3JIAHOCTH Cy TIpuKa3aHe y Tadeyu 5.5.

NurepBan Bpoj y>>kuHa mmoHoBKa Lift - cpenma
MOy3/IaHOCTH | IOHOBaKa | HajMama | HajBeha | cpeama BPEIHOCT
(50,60] 64 3 13 5,01 6,46
(70,80] 87 3 16 5,19 7,55
(60,70] 260 3 21 5,02 8,63
(80,90] 66 3 21 6,33 9,55
(90,100) 4 3 6 4,00 10,73
[100, 100] 277 3 25 5,60 11,57

Tabesia 5.5: luctpudynuja npasmia koja cagpxke VH-monoBke umje ce
MO3UIIKje IMPEKJIAIajy ca MO3UIMjaMa HEKOT OJ eIMUTOIa Ca I0Yy3IaHOIIhy
Behom o 50%

Y Tademu 5.6 je je mpuwKazaH Je0 MOHOBAaKa 4Hja je IMOY3JAaHOCT IIPEceKa Ca
nosurjama emurona — 100%. Cmmcax ceux MH-monoBaka 4mja je moysmaHocT
npeceka ca nosunujama enmrona >50% je mar y tademu A.6 y momarky A. Kao
n y ciaydajy JIH-monoBaka m 3a MH-moHoBKe cy 100MjeHM BUCOKOKBAJUTETHH
pe3yJITaT O YeMy CBeJIOYd U BHUCOKa BpeaHocT Mepe Jsmdt. [lopen monoBaka,
IbUXOBE MOJIPIINKE, MOY3IAHOCTH U Mepe JIndT, HaBeeH je U OPoj mpoTenHa U OPOj
10jaB/bUBaIba IMIOHOBKA. ¥ MCTOM JIOJIATKY HaBejieHe cy u jucte cBux MMH-nonoaka
nje ce MO3UIIU]je JIEBe UJIN JIeCHe KOMIIOHEHTe TIPEKJIalajy ca MOo3uIlnjaMa eruTola,
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WM TIPUNAJIAjy HEKOM eIUTOIy WU caJipxKe Heku ernutor. Kao u y ciay4dajy /IH-
ITIOHOBaKa, MOJIPIITKA ITOHOBAaKa y IPABUINMA je 3aCHOBaHa Ha OpPOJjy I0jaB/bUBaIba
IIOHOBKA, aJIi je, ca CTAaHOBWINTA ojpehuBara KBAJUTETa IpeiaBHhama, Opoj
IIPOTENHa BaXKHUjU - aKO JIBA MMOHOBKA MMAajy HMCTY IOY3JAaHOCT, MOAPIIKY, JIH(T
ncTu OPOj 1ojaB/bUBabA, TAJIA j€ BPEJIHU)U PE3YJITAT 3a IIOHOBAK KOjU Ce II0jaBJbyje
y BeheM Opojy mporeunHa.

FWR LWY QMV AAFS | AAFY | AAIQ | AAPK | ADIL | ADVY | AGGH
AGMV | AHGT | AIGQ | AIIV AIQH | AIYL | AKGP | ALKV | ALLM | ALNT
ARSF | ASAM | AVVH | CSDI CVQL | CYAT | DAAK | DDGP | DEIR | DIAG
DITG | DRSK | DTAV | EIQR EQVQ | ESVF | FAGG | FALV | FDYI | FFAG
FIGL FRDP | FYSS GAAK | GAHQ | GEFL | GFIP GGIL | GIIL GKML
GLLY | GLRL | GVYM | GWDL | IARS IFAL | IFAS IHAL | IIAY IILV
IKNT | IQVP | IRLS IVAV IVYS IWGL | KENQ | KIQQ | KLLV | KLTS

Tabesna 5.6: VH-noHoBiu (gesmmudan crnucak) 4uje HO3UIHEje ce ca
noysnanomhy 100% npecenajy ca nosunmjama enmTona

5.2.3 YHuBep3aJIHU MMOHOBIU

Ananusupajyhn nodujene pesynrare OTKPHUBEHO je Ja IIOCTOje IIOHOBIU KOjU
3a/10BOJ/bABAjy BUIIIE OJI jeHOT ycjoBa. llpu Tome ce He mocMarpa TPUBHUjaJIAH
YCJIOB - aKO ce JieBa WM JeCHA KOMIIOHEHTa ITOHOBKA IIPEKJalla Ca eIMUTOIOM
TaJla ce M MOHOBAK IpeKJana ca enuTonoM. VciymaBame BUIle O] jeTHOT YCJIOBA
omoryhyje Opke Jionupame ernuTona U CAMUM TUM 3HAYajHO IToBehaBa BpPEITHOCT
IIOHOBKa 3a ojipehuBaibe enuTolra. TakBe IMOHOBKE 3a KOje HHUje OMTHO Ja JIn Cy
JIUPeKTHH WM WHIUPEKTHH MOKEMO J1a Ha30BeMO yHu6epsaanu donosyu. Moryhe
cy caenehe koMOMHAaIMje KOje 3a/10BO/haBajy YHUBEP3AIHU TTOHOBITN:

1. TTorosax (IH wmm VH) je camp:kaH y HEKOM €HHUTOILy M IPECENa MMO3UIIA]Y
eIMTOIA JIEBOM WJIM JIECHOM KOMIIOHEHTOM. IIpu TOMe, IMOHOBaK MOXKe JIa
OyJie caJlpzKaH y eNnuToIly Y jeJJHOM MPOTENHY, a Jia e y JIPYTOM IIpecera ca
HO3UIUjOM (HEKOT JPYTOr) emuTomna

2. IlonoBak mcmymaBa yCJIOB jla ce IMpeKJalna ca IMO3WIIUjOM eIUTOIa U aKo ce
nocmarpa kao JIH u ako ce mocmarpa kao H-ioHoBaK (3ajeiHuYKY MOHOBAK

za JIH u IH)

3. IlonoBak je 3ajemnmukm 3a JIH m IH un y3 To mpeksama ce ca mosurujom

CIINTOIIa JIEBOM MJIN JE€CHOM KOMIIOHECHTOM

1Y cnydajy ma ce mocMaTpa yHUBEp3aJHH IIOHOBAK Tpeda IIPOBEPHTH U IIO3UIAJE HErOBOT
UHJIUPEKTHOT I1apa
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SaHuM/bUBa CTBap je Jia y CBa TPHU CJaydaja IOCTOje IOHOBIM KOjU WMAjy
noysganoct 100% wm Bucoky BpemmHocT Mepe JudT y 00a YCI0Ba KOMOMHAIU]E.
Crncak cBUX OBaKBUX MOHOBAKa 3a CBAKY OJI IPETXOIHE TPU TPYIIE je TPUKAZAH Y
nomaTky B.

5.2.4 IlpaBuna mnpuapy>kuBamka ca KapaKTepu3alnjoM
MOBE3aHOCTH €NUTOoIla U ITOHOBaKa

Hera/pbHuja KapakTepusalja I[TOBE3aHOCTU E€MUTOINA W IIOHOBAaKa JIOOMjeHa je Y
JIPyroM Kopaky ojpehuBamem mpaBu/ia 00/JuKa Uonosax + apudyiy + ...—>
atpudy iy, T/Ie TTOHOBAK KOJU Ce HAJIA3U HA JIEBOj CTPAHU IIPABUJIA IIPUTIAJIA CKYILY
[MOHOBaKa MpoHaheHuX y MPBOM KOPaKy Koju oapelyjy emmrTorr ca moysmgaHoIny
sehom ox 50%, a BpeanocT arpudyTa aipudyil; je y CKyIly BPEJIHOCTH aTpudyTa
Hapesieanx Ha crpanu 40. Ilopehanm Opoj cTraBkM y yJIa3HOM MaTepujaay Kao
pe3yaTaTr je mMao 3HadajHO moBehame Opoja mpaBuia, 0e3 0d3Mpa Ha YCJIOB A
je muxosBa noysganoct seha ox 50%.

IIpaBuna ca JIH-nmoHOBIIMIMA

Bpoj renepucanux mpasuiia 3a KOMOUHaIMje Opoja CTaBKH U MOJIPIIKE je IPUKa3aH

y Tadenn 5.7.
Iloapiuka | IToysmanoct | Makcumasnan dpoj | Bpoj renepucanux | Isasojenux
CTABKU Yy MPaBUJIY npasBuia npasuia
1.0 >50% 3 4.839 1.488
0.1 >50% 3 17.337 5.297
1.0 >50% 4 23.279 7.378
0.1 >50% 4 93.985 31.966

Tadena 5.7: Bpoj remepucanmx mpasmia ca noysganomhy sehiom ox 50%
KOja JleTajpHUje Kapakrepwuiny Ipeasuhenn enmron mnomohy JIH-moroBaka.
M3nBojena mpaBuiia Ha JECHO] CTPAHU CaIpKe UIeHTU(MUKAII]Y ajere, Kiace,
KBaJINTATUBHE Mepe Win Tuiia hesumje

AKo ce U3 cKymna reHeprucaHUX IpaBuUja H3Boje "mHTepecaHTHHja'" mpaBmIa Koja
Ha JIECHOj CTPAHU Ca/IpKe UJIeHTUMUKAIN]Y ajesie, Kjlace, KBaJIUTaATHBHE Mepe HJIN
Ttuna heyuje, nako je Opoj MpaBuUIa 3HAYAJHO MAILHU, IHBUXOB OPOj je U Ja/be BEeJIUKH.
Tako je y ciyvajy mpasmia dhopMupaHux ca 4 cTaBKe y HTPABUIY WU IOJIPITKOM
1% Opoj mpasmia kKoja mnpeoctajy 7.378. MeDhy oBako M3BOjeHUM IIPABHINMA
“Ma W TPUBHUJAJTHUX KOja MOTY Ja Ce MCKJbyde, aJil U OHUX KOja Y3 IIPOIIUPEHE
JleBe CTpaHe MpaBuia JoHOoce Behy moysmanoct. llpummepm TakBux mpaBmia cy
wiyctpoBanu Ha ciuiu 5.2. O HaBeIeHUX MPABUJIA TOCIEIBUX JIEBET MOTY J1a
ce MCKJbyde: TOCJIE/IIbUX TIeT MPaBuJia Cy TPUBHUjAJIHA jep UJICHTU(UKAIII]ja ajesie
jenHo3HavHO ojipelyje KJ1acy, OHOCHO Y HIeHTU(MDUKAIN]U aJjlesle U KJIace ce HaJla3e
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unentnane BpegHoctn HLA class IP. Yetupu mocienma IPaBIIIa KOja CaJIprKe
craBky [ PONOVAK LEVO=RRRR | mory ja ce UCKJbyde jep He JIOHOCEe HUIITa
HOBO IMOIITO MMajy Mamby IOY3JaHOCT (M TOMAPINKY) O/ HpaBHJIa KOje Ha JIeBO]
crpanu caapxu camo [ PONOVAK LEVO=RRRR |. MehyruMm, uckibyanBamem
OBUX TpaBuja rydbum ce jojaTHa uHPOpPMAIEja KOja MOXKe Ja I[IOMOTHE IIpH
onpehuBamwy mozunuja enurona (HOP. Ja ce eMUTOI U JeCHA KOMIIOHEHTa TOHOBKA
[pecerajy, OJHOCHO Jia TIOHOBaK Huje y enwmroity. uth. lomarny wHbOpMAaImjy
HOCe 1 ocTaJia npasmia Koja nopen craske [ PONOVAK LEVO=RRRR | umajy
Ha JIEBO] CTPAHU JOJIATHY CTaBKY, aJll HUX CBAKAKO HE Tpeda MCKJbYJIHUBATH jep,
ope,1 JI0JaTHUX WHMOpMAIija, MPOIIHPeHhe JTOHOCH Belly MOy3/1aHOCT ITPaBUIIA.

30or moryhHocTu ja J1oJaTHE CTaBKe Hoce WMHMOPMAIUjY OJ 3Hadaja, W3
ckyma Beh wu3nBojeHux mnpaBwiia (Ha JIECHO] CTPAHW CaJipkKe WIeHTUMUKAIU]Y
ajiejie, KJjiace, KBaJINTATHBHE Mepe Wid Tuia henwje) dwhe wucK/bydeHa camo
IpaBW/a KOja Ha JIEBO] CTPAHU CcaJipxKe WIeHTUUKAINjy aJjiesie, a Ha JECHO]
kiacy. [lociie ucks/byumBama OBaKBUX TPUBHjAJIHUX IPaBUIa u3 Beh cyKeHor
ckymna, npeoctajo je 6.540 npasuia. Kako m oBaj ckyn mpaBumia 3axTeBa MHOIO
npocropa 3a npukas (oko 110 crpanuna) y gogarky C je mpukasaH HOJCKYI O
1.479 npasmiia Koja umajy noysganoct >90%. 30or Beaukor oduma mMarepujaJa,
HHUCY TpUKa3aHa TpaBmIa Koja cajipke 4 cTaBKe y MPABWIY W MUMAjy TOAPIIKY
>0,1. OBakBuUX IpaBHUJIa IOCJE CIIPOBEJIEHOr IIPOIECA W3/IBajarba U YKJIAamba
TPUBUjaTHIX IIpABIIa IMa 24.767°.

®OBo je TIoc/eInIa O3HaUaBamba ajee y TojanuMa U3 dase, Koja WM HHje /10 Kpaja oapeheHa
Yy €KCIIEPUMEHTY WJIU je HEeKOPEKTHO yHeTa.

6CkymoBu mpaBmIa Koju caIpsKe HajBHIIE TPH CTaBKe y IPABWIIY HHUCY HOCedHO HaBoheHH jep
Cy caJpkKaH! y TPUKA3aHUM CKYIIOBUMa KOjU caJpke HajBuile 4 cTaBKe
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[ Allele Name=HLA-DRB5%01:01 ]

[ HYDRO_KD_AVG < -3.65 {=1/5} 1]

[ Qualitative Measure=Positive-High ]

[ Allele Name=HLA-DR13 ]

[ Qualitative Measure=Positive-Low ]

[ Class=II ]

[ HYDRO_HW_AVG >= 1.7 {=5/5} 1]

[ HYDRO_KD_CNT >= -10.5 AND < -5.5 {=3/5} 1]
[ Qualitative Measure=Positive ]

[ HYDRO_HW_CNT >= 3 AND < 9 {=3/5} ]

[ HYDRO_KD_AVG >= -3.65 AND < -2.15 {=2/5} ]
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[ Allele Name=HLA-DRB5*01:01 ]

[ HYDRO_KD_AVG < -3.65 {=1/5} ] [ Allele Name=HLA-DRB5%01:01 ]

[ Allele Name=HLA-DQA1%05:01/DQB1%02:01 ] [ PONOVAK_LEVO=QPQQPF ]
[ Allele Name=HLA class II ] [ Qualitative Measure=Positive ]

[ Class=II ] [ PONOVAK_LEVO=EENVE ]
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Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Cell Type=T cell CD4+
Class=II

Class=II

Class=II

Class=II

Allele Name=HLA class II

[

1.

OrRr PP pEr oguuIYINpOwdooN N RN

lMompmka

100.00000
100.00000
100.00000
100.00000
100.00000

Cumka 5.2: [Ipumepu renepucanux npasuiia. [locienmux jgeBer npasuiia MOy Jia Ce eJTMMUHUIITY
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IIpaBuina ca MH-noHOBIIMMA

8a NH-1moHOBKe cIipoBejieHa je candHa mnporeaypa kao 3a JIH-monoske. Jlodoujenu
Cy CJIMYHU OJIHOCH DpOjeBa NeHepHcaHuX mnpasuia (Tadena 5.8).

IToapmika | Iloy3spanoct | Makcumasan 6poj | Bpoj renepucanux | I3aBojeHux
CTaBKH y HPaABUJILY npaBuJia npasuia

1,0 >50% 3 5.014 1.527

0,1 >50% 3 17.934 5.268

1,0 >50% 4 22.641 7.060

0,1 >50% 4 108.263 31.966

TaGena 5.8: Bpoj renepucannx npasuia ca noysganomhy sehom ox 50%
KOja merasbHUje KapaxTepuiry npeasuhenu enutorn nomohy MH-monosaka.
UsznBojena mpaBmiia Ha JIECHOj CTPAHU CajpiKe HJICHTUPUKAIU]Y aJielie,
KJIace, KBAJIUTATUBHE Mepe WU Tula hejuje

3a 100mjenn CKyII IpaBuUjIa CIIPOBE/IEH je MIEHTUIHN TOCTYIIaK n300pa MIpaBuiIa
U MCKJbyUnBata TpuBujaaaux (mpeocraso je 6.260 npasuia). Taj ckym je qogaTHo
pPeIYyKOBAaH U U3JBajarbeM CaMo OHUX 4uja je moysganoct >80%. OBaj peayKoBanu
cKyT 071 2.267 npaBusa je nmpukazan y pogatky C. Kao u y ciayqajy /IH-nornosaka,
Hu 3a VIH-nmonoBke Hucy npukasaHna IpaBumiia Koja caJipzke 4 cTaBke y TPaBUIy U
nMajy moapmky >0,1. OBux mpaBusa mocse yKjaamamba TpuBrjaganx nma 28.150.

5.2.5 IloxkpuBeHOCT enmuToIIa NPEAJIO>KEHUM MOJEJIOM

[lIoBehamem HajMame JIyKWHE [MOHOBaKa KOjU C€ KOPUCTE Yy aHAJU3HU, pacTe W
Opoj emuTolla KOjU HEMajy IIpeceK ca HEKUM IOHOBKOM M CaMHM THM ONaJa U
MPOIEHAT OpOoja eNuTOoNa KOju Cy oJpeheHu MpesIozKeHOM MeTOJ0M. Y Tadesun
5.9 cy mpukKazaHU OpPOj W MPOIEHAT ENHUTONa KOJU MMajy OJHOCHO HEMAjy IpPeceK
ca HEKNM IIOHOBKOM MUHHUMAaJIHe JaykuHe 3. IlocMarpanu cy enmronu u3 ysra3Hor
MaTepujaJia KOjH ce HaJjlase y IIPOTEeMHNMa y KOjuMa ce HaJia3e IIOHOBITM KOPUIITheHn
y aHaau3u ([OHOBIM KOjU Ce M0jaBjbyjy y 0ap JBa MPOTEHNHA).

SannMmibnBa je W wmHGOpPMaIja KOJUKH IIPOIEHAT Opoja emuTona O OHUX

Twun moHoBKa IIpecek Bpoj enturomnia | IIpouenar
JH IIpecena 82.872 79,03
JH He Tpecera, 21.988 20,96
H Ipecera 78.721 71,92
H He IIpecera 30.726 28,07

Tabesia 5.9: bpoj u nporenar T-henujckux enurona n3 yJaa3HOTI MaTeprjaJia
KOjU MMajy IIpeceK ca HeKHMM O/ IIOHOBaKa MUHUMAJIHE Ty KUHE 3

KOju MMajy IIpeceK, OmBa ojipeheH HeKMM MOHOBKOM KOjH MMa OJipeheH IporeHaT
moy3zaaHocT. bpoj ernmrorna unja je mosuimja ‘moroheHa’ jako 3aBUCH OJ BEJIUTHHE
MOJIPIIIKE KOja je KOopwuIllheHa Kao yJIa3HH IapaMeTap y ojpehuBaiby IpaBuia
npuapyKuBama. ¥ tadesu 5.10 cy npukazanu Opoj u mpoleHAT Opoja ermuTOora
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qrja je MO3UIMja IpeIBuheHa y 3aBUCHOCTU OJT TIOY3/IaHOCTHU U IOJPIIKE TTOHOBAKA
JIOOMjeHnX y MpaBUJINMa MPUIPYKUBamba. [IporenTn cy natu y OgHOCY HA CKYII
enuToIa KOju UMajy mpecek ca moHoBnuMa, (‘mpecerna’ y tademau 5.9).

Twun moHoBKa \ IToapmka \ Bpoj enmutona \ IIpornienar
[Moysnanoct npasmwia >50% u noapmka 0,00005%
=100 2.008 2,42
AH >90 2.102 2,53
>80 2.397 2,89
>70 3.094 3,73
>60 4.287 5,17
>50 5.334 6,43
=100 782 0,99
1 >90 817 1,03
>80 1.031 1,30
>70 1.699 2,15
>60 2.612 3,31
>50 4.717 5,99
Toysnanoct npasuna >50% u nmogpmka 0,000001%
=100 2.008 2,42
AH >90 2.102 2,53
>80 2.600 3,13
>70 3.094 3,73
>60 4.781 5,76
>50 8.122 9,80
=100 1.317 1,67
1H >90 1.369 1,73
>80 1.957 2,40
>70 2.552 3,24
>60 4.119 5,23
>50 6.804 8,64

TabBesa 5.10: bpoj um mnporenar upenasubenux nosurmja T-hesnjckux
€IUTOIA ¥ 3aBUCHOCTHU OJ OJI3NBA Y TTOY3JAHOCTH MTPABIIIA

[TonoBuu koju wmmajy mnoysganocT wmarmy oj 50% ca Behom BepoBaTHOhOM
npejaBrhajy Jia ce HUXOBE IO3UIMje HE IPECENajy ca IMO3UIMjOM €MUTONA HEro
Ja ce npecernajy. Mehy muma ce mmocebHO m37aBajay M MOHOBIIM KOjU HE IIPECerajy
nosuiyje enurorna ca noysganomhy 100%. Taksux JIH-monoBaka mma yKyITHO
21.776, ognocHo 13.299 MH-nionosaka’. 36or norpebHe KoJudrHe IpocTopa (Bulle
on 40 crpanura 3a JIH-nonoske u 30 crpanuna tekcra 3a H-nonoske), kao u
300r Tora IITO HUCY IIPEJIMET OBe JIHCepTaIlyje, OBH TOHOBIM HUCY INPUKA3aHMU.
Jlucra oBUX MOHOBaKa, KA0 U IMOHOBAKA KOjU He Ipe/IBUDAjy MO3UIKje eIUTONa Ca
noysaanomiy sehiom ox 50% u mamom ox 100% ce moxke mobutm of ayTopa Ha
3aXTEeB.

TlonoBrm Koju cajgpxke X Kao O3HAKy 3a HENO3HATY AMHHO-KHCETHMHY Cy HCK/bYy9eHH W3
pasMaTparba.
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5.3 MorTusu

Y 1IpeTxXoHOM O/Ie/bKY CYy IPHKA3aHU IMTOHOBIIU KOJHU Ce€ ITPecerajy ca IO3UIdjaMa
€IUTOIIA 3ajeJITHO Ca CBOjOM IOY3/JaHOIINY 1 OpojeM IPOTEenHa y KOjuUMa ce jaB/bajy.
Opn ykynno 66.862 /ITH-nonoBaka nma 971 monoBaka Koju UMajy moy3jgaHocT Behy
on 50%, a jasmpajy ce y HajMame asa nporenna. O ykynno 50.271 MTH-nonosaka
uma 758 moHoBaka Koju nmMajy noysganoct sehy ox 50%, a jaBibajy ce y HajMambe
JBa nporenHa. Kaja y3memo y o03up camMo IIOHOBKE Ca JIEKCUKOTI'PaCKH MaHOM
HUCKOM OHJIa nx uMa 39.608. Haj oBuMm momanmma cy TpazkeHe Macke MOTUBA KOje
3a/10BoJbaBa IMITO je Moryhe Behu Opoj momoBaka M3 CKyIa MOHOBAKa KOjU MMAjy
noysganoct Beliy ox 50%, a jaB/bajy ce y HajMame JBa IIPOTEWHA, a IITO MAIbH
Opoj mmpeocTaanx IMOHOBAaKA.

Heka ckyn A yune cBu oHOBIM KOju nMajy noysaanoct sehy ox 50%, a jaBibajy
ce y HajMame JIBa IPOTenHa, a HeKa CKyll B unHe cBu mpeocTasin MOHOBIU. Macke
MOTHUBa Cy TpazK€He Ca IOU/beM Ja KOPHUCHUK IIPUJIMKOM HpeﬂBI/IbaH)a HOBI/H_II/Ije
enuTOIa He MOpa CBaKHU IMOHOBaK m3 ckyna A mnojeamuHaqdno ja Tpaxku, Beh he
TPaKUTHU ITOHOBKE KOjU 3a/I0BOJhaBajy MacKe MOTHBa, & KOJUX je Mambe OJ Opoja
nonoBaka n3 A. IlocTymak Tpakema OBaKBUX MACKH MOTHBA je BPIIEH y TpH
KOpaKa:

e [IpBO Ccy remepucane noreHnujagHe Macke MoTuBa. Kako je Buie o moJia
moHOBaKa u3 cKyma A gyxune 3 min 4, IpBO Cy reHepucaHe MacKe MOTHBA
nyxxube 3 u 4, Koje Ccy cajp:KaHe y MOHOBIMMa u3 ckyna A. 3aTtum cy of
OBaKBUX MaCKH MOTHBa (opMUpaHe CBe MOTyhe Macke MOTUBA JIyKUHE 3 U
4 ca 110 jerHUM CUMOOJIOM -.

e Y Ipyrom Kopaky je OejiexkeH Opoj moHOBaka M3 cKylna A , Kao u Opoj
ITOHOBaKa M3 CKyma B Koju 3aJ0BO/baBajy CBaKy T'€HEPUCAHY MACKy MOTHBA.

e VY Tpehem Kopaky je cuMOOJI - MemaH OJroBapajyhmM CKymoM CJI0Ba KaKO
Ou ce TIOCTUTTIA MAKCUMAJIHA TOKPUBEHOCT MTOHOBaKa n3 ckymna A, a HajMamba
MOKPUBEHOCT ITOHOBAaKa U3 CKyna .

Y Tabenu 5.11 je mpukazaH Jieo jooujeHux pesynartara 3a JIH-moHoBke. ¥ MpBOj
KOJIOHH je TIpuKa3aHa MacKa MOTHBa, y JPYTroj KOJIOHW je TpUKa3aH IPOIeHaT
[IOHOBaKa M3 CKyna A Koju 3a70BO/baBa MACKy MOTHBA, a y Tpehoj KoJioHU je
[IPUKAa3aH IMPOIEHAT MMOHOBAaKa M3 CKyma B Koju He 3a10BO/baBa MACKy MOTHBA.
[Ipukazano je npBux 15 MacKum MOTHBa Ca HAjBUIINIAM HIPOIEHTUMA y JAPYyroj u
Tpehoj kosonu. Macke moTuBa npukKasaHe y Tadenu 5.11 100po mpejcTaBibajy
nmoHoBKe m3 ckyma A. Vako mporeHTyaaHO MaJi J1e0 TOHOBakKa u3 ckyna B
3a/10BoJhaBa HaheHe MacKe MOTHBA, CKyl B cajip:ku oko 27 IyTa BUIlle TOHOBAKA
mnero ckyn A te he Besuku Opoj moHOBaka M3 CKyra B WIIak OUTU TIPE/ICTaBJHEH
HaheHMM MackaMa MOTHUBA.
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MOTHUB MacKa IpoIieHaT IIPOIEHAT
MMOHOBAaKa IIpOMAIlleHNX MOHOBAaKa
n3 ckyna A u3 ckyna B
QP[QAPFYIELM)] 9,56 % 99,00%
P[VYQFGILPN A|P 9,45% 96,91%
[PAQSLGH|QP 9,15% 98,75%
YQFIPLHR|PQ 8,84% 99,19 %
PQ[PQR] 8,84 % 99,23%
Q[RPEKTSQGLY|Q 8,74 % 98,03%
[PESGA]QQ 8,02% 98,39%
QQ[PQTSGELI| 7,60% 98,01 %
P[QLEP|Q 7,30% 99,11%
AG[APGIKLDNEFSVMQCRT] 7,19% 95,36%
[VGAPITKLDRNSEJAG 7,09% 95,36%
Q[LPQFRA]P 6,99 % 98,91%
GI[LIFGPVTAKQMCNSE]A 6,68% 95,58%
QPQ[PLQR)| 6,58% 99,73%
[FYQIPR]PQQ 6,17% 99,61%

Tadema 5.11: MotuBu koju HajOo/be mpencTaBsbajy JIH-monoBke koju
nMajy noyszanoct Behy oz 50 mocTo, a jaBsbajy ce y HajMarbe JIBa IPOTENHA.

Y Tabemu 5.12 je mpukazaH Jeo JiodujeHux pesyiarara 3a WH-momoske. Y

IIpBOj KOJIOHW je NpUKa3aHa MacKa MOTHBa, y JIPYyroj KOJOHHW je IpUKa3aH

MPOIEHAT TOHOBakKa m3 ckymna A Koju 3aj0Bo/haBa MacKy MOTHBa, a y Tpehoj

KOJIOHU je TTPUKa3aH IPOIeHaT TMOHOBaKa M3 cKyna [ Koju He 33/10BO/baBa MAaCKy
MoruBa. llpmkazano je mpBux 15 Mackum MOTHBa Ca HajBUIIAM IIPOIEHTUMA Yy

npyroj u Tpehoj kosonu. Canuno kao u koj JIH-monosaka, mnpejicraB/bene Macke

MOTHBa JIOOPO MpEJICTaB/bajy MOHOBKe u3 ckymna A. Vako mporeHTyaHO MaJym

JIe0 TIOHOBaKa M3 cKylia B 3ajoBo/baBa Hahene macke moTtuBa, cKyn B kox NH-

MIOHOBaKa, CaJIpxKu Ooko 21 myTa BuIie moHOBaka Hero ckyn A Te he Bequku Opoj

[MOHOBAaKa u3 cKymna B umak dutu npejicraB/beH Ha)eHUM MacKaMa MOTHBA.
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MacKa MOTHUBA MIPOIleHAaT MpoIieHaT
MMOHOBAaKa MPOMAIIIeHNX MOHOBaKa
u3 ckyna A u3 ckyna B
R[ARIPWLGYHFTVS|R 7,64 % 98,29 %
A[FNADVKHSQIYTLMGPE]A 7,64 % 95,36 %
AA[FALKVIPGDMETSY Q)] 7,51 % 96,18 %
[KRPTWSAGY LFVI|RR 711 % 98,76 %
RR[RWLYGPSV] 6,85 % 99,13 %
P[FIQGPLY N AS]P 6,59 % 97,37 %
Q[PVLSGEDQF|Q 6,45 % 98,69 %
[FQILY S|PQ 6,06 % 99,45 %
A[IFLAGHKPNMVSR|G 5,80 % 96,35 %
QP[QFILY S] 5,80 % 99,47 %
PQ[PQLY] 5,53 % 99,28 %
R[PRTWAYGFVLIRR 5,40 % 99,69 %
RR[PRTWYGFV AJR 527 % 99,72 %
AlVDTLGAFSEIR|V 527 % 97,87 %
[VADHGILRTFQP]AA 527 % 97,55 %

Tadema 5.12: MotuBu koju HajOo/be mpencTaBsbajy NH-monoBke koju
nMajy noyszanoct Behy oz 50 mocTo, a jaBsbajy ce y HajMarbe JIBa IPOTENHA.
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I'maBa 6

3acTyIJbeHOCT ITOHOBAaKa M
npeaBubhame b-heanjckux
enuTora

[Mogamu o cBum mocrymaHuM B-hesmjckuM enmTonuMa Mpey3eTH Cy U3 JATOTEKE
beell full v3.zip y dazu IEDB 25. dedpyapa 2022. rogune. YKYIIHO je IPey3€TO
1.309.337 ciioroBa ca mnomanuma o B-henumjckum enuTonmma ca mpunajajyhum
MeramofarMal. U3 mpeyseror wMarepmjasia m3mBojeno je 571.740 ciorosa
KOjU caJip:Ke JIMHeapHe eNuTOole KOju Ccy Kao O3Haky JomahwmHa umasm Ho-
mo u Jayxumy Mamy of 50 amuno-kuceamna’. V3aBojeHH MaTepujasl CaaprKu
13.944 pasznuuuTuX TPOTEMHCKNX CceKBeHI u 482.417 pa3immanTux JTuHeapHUX
enurora. [Ipu Tome ce y 3.114 mpOTeNHCKUX CEKBEHIIN HAJIA3U CAMO jeJIaH EMUTOIL.

6.1 Pesyararm

Y momeHyTHUM IIPOTEMHCKHM CeKBeHIaMma cy mpoHahenu monosru tuna JAH u NH
MUHUMAJIHEe JIy:KuHe 2 U 3 KopulrhemeMm mporpama StatRepeats. Hbuxos Opoj je
npukazan y tadesn 6.1. 3a B-henujcke ernmrore cipoBe/ieH je HAeHTUYaH MOCTYIAK
kao 3a T-hemmjcke enmrone. Kako je o Meramonaraka KOju JieTaJbHUjE OIUCY)Y
eMUTOIl HA PACIojiaramy OO caMo MojaTak O KBaJauTeTy (MO3UTHBAH/HEraTHBaH ),
3a B-henmjcke enurorne je pahen camo nmpBu KOpak, OJTHOCHO IIpeIBuh)abe OKBUPHE
MIO3UIIKj€e EMUTONA Y 3aBUCHOCTHU OJI IIPECETarba Ca IMO3UIMjOM ITOHOBKA.

Ompebenn cy IOHOBIM dYHje ce IO3UWIMje, ca Ioy3aaHoiihy BehoM o
50%, mpecemajy ca NO3UIMjaMa €OUTONA Yy IPOTEHHYy y KOME Ce HaJjase.

Kao u y cayuajy T-henmjckux emmroma, cTBapHH Opoj €MUTONA je 3HATHO MAaibU jep ce y
MaTepujajLy UCTUA EMUTON jaB/ba y BUIIE CJIOTOBA Ca PA3IMIUTAM METAIOJAINMA Y 3aBHCHOCTU O/T
THUMa U OKPY2KeIba ¥ KOME je UCTpaKuBame paheHo.

2 Anasiorso xao u xon T-henmjckux emmroma, 6poj emmromna koju cy myxu oxn 50 AK je mamm
¥ YIJIABHOM Ce HaJja3e y IO jeJHOM IPOTEWHY, TAKO J1a He MPECTaBIbajy MOY3JaHU MaTepHjasl 3a
npeasubame.

35
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THUII IIOHOBAaKa | MUHUMAaJIHA Ay>KWHA | Opoj MOHOBaKa
JH 2 88.753.784
NH 2 91.977.126
JH 3 6.709.368
NH 3 6.318.505

Tadema 6.1: Bbpoj momoBaka y HTPOTEMHCKMM CeKBEHIIaMa Tadesre
beell  full v3.zip y basu IEDB

[Ipu Tome je mocTaB/beH JOJATHU YCJIOB Jla Ce TaKaB IIOHOBAK jaBjba y Oap
JiBa, TIPOTEMHA Yy KOjUMa IIpeceria MO3WIMje HeKor enuTomna. Kako IoHOBaK
Ipeceria emuTol aKo Cce OWJIO JieBa OWJIO JleCHA CTpaHa IIOHOBKA IIPECcerajy ca
HEKNM €NMUTOIIOM y mporTenHy, y ciaydajy H monoBaka orena moysmaHocTu je
Jlo0njeHa Ha OCHOBY Opoja I0jaB/bUBarba HUCKE IIOHOBKA KOja je JIEKCHKOrpadCKu
mamwa (kox JIH-noHoBaka jieBa M JleCHA KOMIIOHEHTA IIOHOBKA Cy WJICHTHYHE).
[IpaBuna mnpuapyzKuBamba Koja Cy aHAJU3UpaHa Cy OOJIMKa UOHOBAK —
Toctoju,__ Upecex _ ca_ UO3UYUUJOM__ HeKol  eTuthoua.

Kao m xox T-hemmjckmx emmroma m 3a DB-hemmjcke emmrorre cy moHOBIH
TpakeH! Ha CKYIy MOHOBaKa 4YWja je MUHUMAJHA /IyKWHA 2, Ka0 U Ha CKYIy
IIOHOBaKa 4Yuja je MUHUMaJIHa JyKuHa 3. 1 y oBoM cjydajy ce IoKazaJjo Ja je
MIOY3/IAHOCT ITPECENarba eMUTONa JTyKUHe 2 JTaJeKO HCIO/] IIOCTaB/beHe TPAHUIIE O
50%. To Baxku 3a oba Tuna monoaka (/IH u IH) Tako na je ja/be ucrpakuBame
BPIIIEHO CaMoO 3a ITOHOBKE MUHUMAaJIHE jayKuHe 3. VI3 mcTtmx pazsora 300r KOjux
je orpaHmYeHa JyKUHA €IUTOIA, Y UCTPAXKUBAIGY Cy MOCMATPAHU CAMO ITOHOBIIH
ynja je Hajseha myxkwuna 50. Kako marepujan 3a b-henujcke enurone mma Behn

Opoj cJyioroBa y ojHOCY Ha Marepujaj 3a T-hesmjcke emurone, U Opoj J100MjeHUX
npaBmwiIa je 3HaTHO Behu. Y Tabesm 6.2 je mpukaszaH Opoj J0OMjeHNX TpaBUJIa 3a
pasjInunTe BPEeSHOCTH IOJPIIKe, IIPU 9eMy je y oda ciaydaja moysganoct >50%.

Twun monoBaka | Iloapimmka | Bpoj nmpasuia
JIH 0,0001 477
H 0,0001 202
JIH 0,00001 1635
NH 0,00001 857

Tadema 6.2: bpoj nodujernmx upaswia 3a b-henmjcke emumrome y
3aBUCHOCTH O] MOJPINKE, 3a mnoy3aanoct >50%.

30or Bestmkor 0poja modujerunx mpasuia 3a oa3us 0,00001, y mogarky D npukazana
cy npaswia 3a /JIH u MH-nionoske j1odujena 3a ox3us 0,0001. obujena mpasuiia
Cy BPJIO KBAJUTETHA O YeMy CBEJOYM U BHCOKA BPEIHOCT Mepe JIndT.
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6.1.1 IlokpuBeHOCT enuTOoNa MPEAJIOXKEHUM MOJAEJIOM

Kao u y cayuajy T-henmujckux enurona, u Koa b-henmjckux enurona noBehamem
HajMame JIy’KWHe ITOHOBaKa KOjH Ce KODUCTe y aHaJu3H, PacTe U OpOj enuTorna
KOJU HeMajy IpeceK ca HEKMM ITOHOBKOM M CAMHM THUM OIaJla W IPOIEHAT Opoja
eNUTOolIa KOju cy ojipehenn mpejiockeHoM MeTosioM. ¥ Tadeau 6.3 cy npuka3aHu
OpOj U IIPOIleHAT eNUTOIIa KOjU UMajy OJTHOCHO HEMajy IPEeceK ca HEKUM ITOHOBKOM
MuHUMaJHe aykuHe 3. Ilocmarpanm cy emmronm m3 yJsia3HOr MaTepujajia Koju
ce HaJla3e y IPOTEMHMMA Yy KOjuUMa ce HaJia3e IIOHOBIM KOPHIIMNEeHW Yy aHAIM3H
(TOHOBITM KOjU Ce T0jaBsbyjy y dap JBa MPOTEMHA).

Twun moHoBKa IIpecek Bpoj entutona | Ilporienar
JH pecera 407.889 87,67
JH He TIpeceria 57.212 12,30
1H IIpecerna 397.126 83,53
H He Tpecera, 78.271 16,46

Tademna 6.3: Bpoj u nponenar B-henmjckux enurona u3 yIa3Hor MaTepujaia
KOjI MMajy IIpeceK ca HeKUM O] IOHOBaKa MUHUMAJHE TyKIHE 3

SanuMmsbuBa je u mHMOpPMAIja KOJIUKU HporeHaT Opoja B-henmjckux emmromna
0/l OHMX KOjU UMajy IpeceK, OuBa ojipeheH HEeKMM MOHOBKOM KOjH UMa ojpeheH
IpoIleHaT Hoy3JdaHocTu. bpoj enuromna duja je mos3uiuja ‘morohena’ jako 3aBucH
OJ1 BeJIMYUHE TIOJIPIIKE KOja je KOpUITheHa Kao YJIa3HU MapaMeTap y oJipehuBaiby
IpaBU/a HpUAPYyKUBama. ¥ Tadegun 6.4 cy npukazaHu Opoj W IpoleHaT Opoja
eIUTOoIa Yuja je MO3UIMja IpeaBuheHa y 3aBUCHOCTH O]l TIOY3JIaHOCTU U IIOIPIITKE
IIOHOBAaKa JOOMjeHNX y MpaBUINMa NPUIPYKUBama. IIporenTu cy matu y omHOCY
Ha CKYII eIUTOIa KOjU UMajy Ipecek ca nmoHosmuMa (‘mpecena’ y tadeu 6.3). 3bor
suaTHO Beher Opoja emmroria, a 300r MEMOPHjCKHX 3aXTE€Ba IPU U3PadyHABAbY,
BPEIHOCT TIOJPIIKE je Beha Hero y cjiydajy UCTOr n3padyHaBarmba Koj T-hesmjckux
EIUTOTIA.

ITonoBaka Koju He mpecenajy mosunmje enuromna ca mnoysganomby 100% uma

ykynno 6.445, omnocro 3.837 MH-monosaka®

, IITO je 3HATHO MAaibH IPOIEHAT y
OJIHOCY Ha MCTH TUIll moHoBaka koji T-henujckux enuromna. Jlucra oBux moHoBaka,
Kao ¥ IIOHOBAaKa KOju He MpeJiBuhajy Mo3uiiuje emuTona ca moy3aaHonihy sehom o1

50% u mamom oz 100% ce Moxke J00UTH OJ1 ayTopa Ha 3aXTeB.

3TlomoBum xoju campske X Kao O3HAKY 33 HEMO3HATY AMHUHO-KICEIHHY Cy HCKJBYUIeHH U3
pasmaTpamba.



o8

Sactayumenoctti uwonosakra u upegeuharve B-heaujexur etuiiota

Twun noHoBKa \ IToapnika \ Bpoj ermurona \ IIponienar

IMoysnanoct npasmia >50% u mogprka 0,0001%

=100 2.373 0,58
AH >90 5.314 1,30
>80 7.731 1,89
>T70 10.025 2.45
>60 11.291 2.76
>50 12.749 3.12
=100 455 1,67
1H >90 1.921 1,73
>80 4.434 2,40
>70 5.064 4,34
>60 6.755 5.23
>50 10.356 8,64
Ioysmanoct npasuia >50% u nogpmka 0,00001%
=100 9.738 2,38
AH >90 11.698 2,86
>80 14.601 3,57
>70 18.048 4,42
>60 25.008 6,13
>50 42.431 10,40
=100 6.050 1,52
1H >90 7.073 1,78
>80 10.130 2,55
>70 12.609 3,17
>60 18.584 4,67
>50 34.399 8,66

Tadema 6.4: Bpoj m mnpomenar upenpuhennx mnozunuja b-heamjekmx
€IMTOIa Yy 3aBUCHOCTH OJI OJI3MBa Y IIOY3IaHOCTH IIPABUIIA




I'maBa 7

3acTynJbeHOCT IIOHOBAaKa U
npeasubhame KpaTKnux JIMHEapHUX
MOTHBA

Jesan oJ1 musbeBa OBe Te3e je KOHCTPYKIMja MOJesia 3aCHOBAHOI Ha ITOHOBIIIMA,
Koju Om omoryhmo mnpeaBubarme TO3UINKja KPAaTKAX JIMHEAPDHUX MOTHUBA Y
nporerHuMa. ¥ Oazama TmoJlaTaka oOJ IOJAaTaKa KOjU KapaKTEePHILy KpaTKe
JINHEapHEe MOTHBE MOry OuTu Kopuiithene camMo wuHGOpPMAIAje O HBUXOBUM
o3WIMjaMa W aMUHO-KHCEJIMHCKAM HHCKaMa. 1THH KPaTKOr JUHEeApHOI MOTHBA
KOju ce Takohe Hajia3m y Oa3u He MOXKe e KOPUCTUTU 3a KOHCTPYKIIU]Y MOJIEsIa
jep je ompeben mojaB/bUBaEmeM KpaTKOr JjuHeapHOT MoTuBa. OCHOBHA wuieja
IpU KOHCTPYKIIMjU MOJeja je IIpOHajlaKele IIOHOBaKa KOJjU ce IIpecerajy ca
MO3UIjaMa KPATKUX JIMTHEAPHUX MOTHUBA UWje I10jaBJ/AUBAIbE CE€ MOXKE CMATPATH
MOY3/IAaHNM WHINKATOPUMa FbUXOBOT MOCTOjarba. Y K/byunBame came nucke AK y
OBOM KOpaKy He MOKe JIa TapaHTyje MOYy3/IaHOCT PENIeha jep Y UMYHOJIOTU]U HUje
yCTaHOBJbEHA UCIIPABHOCT TBphema 1a je 3a uucky AK koja je jeqnom omgpehena kao
KpPaTK! JJMHEAPHU MOTHUB CBAKO I10jaBJ/bUBAIbE UIEHTUYHE HUCKE KPATKH JINTHEAPHU

MOTHUB Ca UCTHUM KapaKTEpUCTHUKaMa.

[Ipecek mojaB/buBamba MOHOBAaKa U KPATKOI' JIMHEAPHOT MOTUBA y MPOTECHHUMA
MOKe ce (POpMAaJIHO IIPEJACTABUTH Ha cjiegehn HaduH:

Heka je U = {Uy,Us,...,U,} cKyn OpOTEMHCKHX CEKBEHI KOje CaJipKe
eKCIIEpUMEHTAJIHO IOTBpheHne KparTke JiMHeapHe MOTHBe, a mojHucka M, =
(m, Uk, pm) je KpaTKu JInHEAPHU MOTHUB HA TO3UIUAJU Dy, ¥ TPOTEMHCKO] CEKBEHIIN
Uk. Osnaunmo ca M = {M;, M,, ..., M,,} cKyn cBUX KpaTKHUX JINHEAPDHUX MOTHBA
y IPOTEMHCKUM CeKBeHIama u3 U.

Hedbununuja 15
Ionosax (a,Uy,p,) u (b,Uy,py) Jykube |a| u kparku jguHeapan moruB M; =
(m, Uk, pm) Ay2KHHE |m| HMajy 1pecek ako BazKu Ja je:

(pa + |a’ >= pPm N\ Do <= P + |’I’)’L|) V (pb + |b| >= P APp <= P + |m|)

59
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Tajma ckym ImoHOBaKa KOjU c€a BEJUKOM IMOYy3JaHoIIhy ojpelyjy mocrojame u
OKBUPHY TO3UINjy KPATKUX JUHEAPHUX MOTUBA MOXKe Ja ce JI0duje ojapehuBamem
ceux /JIH m HNH-monoBaka y U Kkoju mmajy mpeceke ca KPATKAM JIMHEAPHUM
MOTHBAMa W W3/BajarbeéM IIOHOBaKa 4YHje TO3UIIMje WMajy BUCOKY TMOY3JIaHOCT

IIpecenama Ca HOSI/IHI/IjaMa KpPpaTKuX JIMHEAPHUX MOTHBa y UCTUM IIPDOTEHUHUMA.

7.1 Marepujas

[loganmu o cBUM JOCTYIHUM KPaTKUM JIMHEAPDHUM MOTHUBUMA IIPEY3eTU Cy U3
daze momaraka ELM 25. noBembpa 2021. roaune. Ykymnuo je mpeysero 3.915
CJIOrOBa, Cca TOJAIMMa O KpPaTKUM JIMHEAPHUM MOTHBUMA W TPUIAIAjyhum
Mertanomanuma. CBaKM CJIOT TPEJICTaB/ba jeJUHCTBEH KPATKH JIMTHEADHU MOTUB
onpeheH MPOTEMHCKOM CEKBEHIIOM y KOjOj Ce HaJla3d Kao U CBOjOM IIOYETHOM
U KpajibOM IIO3UIMjOM Yy IPOTEUMHCKO] cekBeHiu. [Ipeyseru KpaTku JuHEApHU
MOTHUBHU Cy IPEJICTaB/beHN ca 3.218 pazinynTe HICKe aMUHOKHUCEJINHA YUja Iy KIUHA
je m3mehy 2 m 24. UzaBojern marepujan cajp:ku 2.493 paziudure IMPOTEUHCKE
CEKBEHIlE y KOjUMa Ce HaJjla3e IIpey3eTHu KpaTKu JmHeapHu MoTuBu. Y 1.861
MIPOTENHCKO] CEKBEHITN CE€ HaJIa3U CaMoO jeJlaH KPATKH JITHEAPHU MOTHB, & HajBUIIE
26 KpaTKuxX JMHEAPHUX MOTHBA WMa y jeJHOj mporewmHCKO] cekBeniu (P03375).
YV momMeHyTHM HPOTEMHCKUM CeKBeHIama cy mnponahenu monosim tuna JIH u
NH mvuamMmanane myxube 3 kopurihemem mporpama StatRepeats. Hbuxos 0poj je
npukKasan y Tadesu 7.1.

THUII IIOHOBaKa | MUHUMAJIHA Ay>KUHA | Opoj IMmoHoBaKa
JIH 3 599.819
nH 3 583.267

Tadema 7.1: Bpoj nmonoBaka y IpOTEMHCKUM CEKBEHIIAMA, MIPEY3ETUX
n3 daze nomaraxka LLM.

VY nasbeM HCTparKmBakby Cy MOCMATpPaHU caMo MTOHOBIN 4nja je HajBeha xykuna 50.
JIH-mioHOBaKa Jiy>Kux oJ1 oMeHyTe rpanuie uma H6 mro npejgcrasiba 0,002% ox
yKytmHor 6poja (32.650). OBakBu moHOBIH ce mojaBsbyjy 64 1myTa MmTo mpecTaBba
0,0001% ymasuor marepujasa. MTH-nmonosaka umja je ayxkumna seha ox 50 mma 10
mro npezcrasba 0,0003% ox wuxosor ykymHor opoja (29.703). OBakBU MOHOBITH
ce nmojasspyjy 10 myTa mro npeacrasba 0,00002% ynasznor marepujada.

[IpenBubame mo3unuje KpaTKor JIMHEAPHOI MOTHBa Ha OCHOBY IOHOBaKa je
BPITNIEHO TAKO INTO Cy IIPBO TPaKEHU MOHOBIN YHje Ce MO3UIUje, Ca IMOy3/IaHoIIny
Behiom oz 50%, npecenajy ca nosunujama KpaTKUX JUHEAPHUX MOTUBA Y TPOTEHHY
y KoMe ce Hajase. llpm Tome je mocTaB/beH JIOJATHH YCJIOB Jla C€ TaKaB
IIOHOBAK jaBjba y Oap JiBa IMPOTEMHA y KOjUMa, Ipecelia MO3WINje HEKOr KPaTKor
JIMHEApHOT MoOTHWBa. Kako ITOHOBaK IIpeceria KPaTKH JIMTHEAPDHU MOTUB aKO Ce
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om0 JieBa OWUJIO JieCHA CTpaHa IMOHOBKA IIPECerajy ca HEKUM KPATKUM JIMHEAPHUM
MOTHUBOM y TIpoTemnHy, y ciay4ajy VH-mmoHOBaka oleHa IOy3/1aHOCTH je JI00UjeHa
Ha OCHOBY Opoja I0jaB/bUBarba HUCKE IOHOBKA KOja je JIEKCUKOIPadCKU Marba
(kox JIH-mioHOBaka JieBa u JieCHa KOMIIOHEHTa TIOHOBKa Cy ujeHTu4He). [IpaBuia
PUJIPYKUBaka Koja Cy aHaJIU3WpaHa Cy OOJIUKA

UOHO6AK — UOCWOJU__ Upecex  ca_ U03UUUJOM _HEKOT KPaUlKol AUHEAPHOT  MOTUIUGA.

Kako je om meramogaTtaka Koju JeTa/bHHUje ONUCYje KPATKU JIMHEAPDHU MOTHUB Ha
pacrnoJiararmby OMO caMoO KJjlaca MOTHBa HEje paleHa jerapbHa KapaKTepPU3AIlja
KpPaTKNX JITHEAPDHUX MOTHBa Kao mTo je pahena kom T-hemujckux emmromna. Ha
Kpajy cy oapeheHM m MOTHBH TOHOBaKa KOjU OOje/INIbYjy ITOHOBKE KOjU HMMAjy
noysganoct Behy o 50%. Bpoj pasimuuTux moHOBaKa W HUXOBO I0jaB/LUBAHE
y YJIa3HOM MaTepHrjajly 3a MpOHAJaXKelke MIpaBuja MPUIPYKUBakHa je MPUKa3aH
y Tadenu 7.2. 3a HajlaXkeme IOHOBAaKa KOJU 3aJI0BOJhABAjy IIOCTABJHEHE YCJIOBE
KopuiitheHa cy IpaBUJIa TPUJIPYKUBATHA.

Hajseha ay>xkuna 50
Twun Ceu opoj #uporenHa—1 | #maporenHa>1

%
E % JIH | 32.650 | 32.594 20.075 12.519
=
2 8| UH | 29.703 | 29.693 17.179 12.514
[a

o}

g JIH | 599.819 | 599.755 38.522 561.233
- A
Q =
& A
R d

% VH | 583.267 | 583.257 24.518 558.739

=

Tademna 7.2: Kapakrepuctuke opoja /JIH u UH-nonoBaka y yrasznom
MaTepujay

7.2 Pe3yaraTtu

Hodujeru pesysnrarn he OuTU M3JIOKEHU 3a JIUPEKTHE HEKOMILIEMEHTApHE U
MH/IMPEKTHe HEKOMIIEMeHTapHe NMoHOBKe. Ha ocHoBy mnponabennx moHoBaka (u
JINPEKTHUX U WHJIUPEKTHUX) HpOHal)eHu Ccy MOTHBH KOjU MOrY Jla ce KODHUCTE 3a
npeaBuhame KPATKUX JIMTHEAPHUX MOTHBa. Pe3ysitaTé Koju ce oJHOCe Ha MOTHUBE
Cy HaBeJIeHU Ha KPajy IOoTJIaBsba.

JAnpeKTHN HEKOMIJIEMEHTAPHU MOHOBIU

Hobujeno je 69 mpaBmiia y KoOjuMa TOHOBIIM 33J/I0BOJHABAjy YCJIOB Ja UM Ce
MIO3UIIKje y MPOTENHNMa MPEKJIanajy ca MO3UInjaMa KPATKUX JUHEApHUX MOTHUBA
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ca noysanomhy Behom ox 50%. Bpoj nmonoBaka n HUXOBaA Jy:KUHA Y 3aBUCHOCTU
0/1 HUBOA TIOY3/IAHOCTU Cy IpUKa3aHe y Tadean 7.3.

NurepBan Bpoj dy>>kuHa mmoHoBKa Lift - cpenma
MOy3/IaHOCTU | IIOHOBaKa | Hajmama | HajBeha | cpeama BPEIHOCT
(50,60] 4 4 5 4,25 34,21
(60,70] 19 3 9 4,3 39,22
(70,80] 12 3 7 4,58 44,95
(80,90] 2 3 5 4 51,35
(90,100) 1 4 4 4 54,62
[100, 100] 31 3 30 5,29 58,82

Tabena 7.3: luctpudynuja npasmia koja cagpxke /IH-monoke umje ce
IIO3UIIH]€e MIPEKJIAIIA]y ca IMO3UINjaMa HEKOT OJT KpaTKUX JUHEapHUX MOTHBA
ca noysganomhy sehom o1 50%

Jlodujeru ckym mpaBusia mpy»kKa BeJIMKe MOTYNHOCTH 3a OJIMXKY JIOKAIN]y KPATKAX
JinHeapHUX MOTHBa y mnporemuHuMa. O mocedHOT MHTepeca Cy TOHOBIU dHje
[O3UIIMje Ce Ca BEJMKOM IIOYy3J/IaHOIINY IIpecenajy ca IO3UIHjaMa KPaTKUX
JINTHEApHUX MOTHUBa. ¥y Tadenn 7.4 Cy NMpUKa3aHW CBU MMOHOBIN UHja j€ TOY3IaHOCT
npeceka seha ox 50%.

DKRI DPFK EPIYA FNSTW FTKL GENL | RGWL
GYPP IKQE INKS LYDEV NGSLA | NNPF | NPFL
RPTR RSHSY SPPTPA SSTNPF | TIY TNPF | TPPPP
SDPF PPLPG WIP DPFG DWD STNPF | DPF
RGGPG RGGRGG RMRS VYDVPP | NPF ATAK | DAFAA
GSES GYGGG IPPPP LLQAA LPSA NDPF | NPFE
WGPW WRE YEYMNR YPGY GGRGG | VDLF | RGSR
GTIN PAPR WDDS DPFA EPIY PSRP GGFGG
GNGRGEW | PPPPPPPLP | DLFGDAF PPVPPR | WDQ WFN DALS
GSDPF PFSS DTNL PPGF PPPSP
DEPEPIYGTINKSPEATARANAKADEAIQA

Tadena 7.4: JIH-nonosBiu [mje mosumyje ce ca Moy3aaHoIrhy Behom o
50% mpecenajy ca nosuimjamMa KpaTKux JUHEAPHUX MOTHBA

Nako uucy MHOrodpojHH, T0OWjeHN Cy KBAJUTETHU PEIYITATH O YeMYy CBEIOTN
noysmaHocT u Mepa JudT npasuiaa. llomohy mpaBmia mpuiapyKuBama je
dopMupana U JILCTa ITOHOBAKa KOjU HE IPECEIajy MO3UINje KPATKUX JIMHEAPHUX
mMoTuBa ca mnoysganomhy 100%. Taxsux mnoHoaka uma ykymao 9.993!. 3Gor
norpedHe KoJmunHe mpocTopa (Burie oj 26 cTpaHWIa TEKCTa), Kao U 300r Tora
IIITO HUCY IIPEJIMET OBe JIcepTallfje, OBU IIOHOBIIM HUCY IPUKA3aHU.

Monosnn koju campxke X Kao O3HAaKy 3a HENO3HATY aMUHOKHCEJIWHY Cy MWCK/BydeHH W3
pasMaTpaba.
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I/IH,I[I/IpeKTHI/I HEeKOMIIJIEMEHTapHHU IIOHOBIIA

[Tomamu ca VH-tmonoBmuMa odpahenn cy Ha MAEHTHYAH HAYUH KAaO U IOJAIN Ca
JH-nmonosimma. /lodujeno je 40 mpaBusia y KOjuMa IMOHOBIU 3a]10BOJ/bABA]y YCJIOB
Jla UM Ce TIO3UIIHje Y TPOTeNHNMa ITPEKJIAIIa]y ca MO3UIjaMa KPaTKUX JIMTHEAPHUX
MotuBa ca noysmanomhy sehiom oxm 50%. Bpoj monosaka m muxoBa Jy:KHUHA Y
3aBUCHOCTHU O] HUBOA TIOY3/IAHOCTU Cy IpHUKa3aHe y Tadean 7.5.

NnuTepBan Bpoj dy>KuHa mmoHOBKa Lift - cpeama
HOy3/IaHOCTU | IIOHOBaKa | Hajmama | HajBeha | cpenma BPEIHOCT

(50,60] 3 4 5 4,33 35,09
(60,70] 12 3 7 4,5 38,86
(70,80] 3 5 6 6 44,83
(80,90] 2 5 6 5,5 48,73
(90,100) 0 0 0 0 0

[100, 100] 20 3 8 4,4 58,48

Tadema 7.5: uctpudymuja mpasuia Koja cagpxke VH-momoBke [mje ce
MTO3UITHje MIPEKJIANA]y ca MO3UIIjaMa HEKOT OJf KPATKUX JIMHEAPHUX MOTHUBA
ca noysganomy sehom o1 50%

V Tabesnn 7.6 cy npukasaHu IIOHOBIM 4uja je moy3smaanocT npeceka seha ox 50%.

LPPPPPPP | ALPLA | DGFGD | FQP | IYQYI | VKQKV | GGRGG
GGGRGGR | ATFL | DSPSD | GYPP | LARQ | PQYQP | ARRE
GGGYGG | CNI FSRP | KAAQ | MPT PPTR | PPYP
GGRRGG | DDLN | GNGV | LDLN | NNKR | AGKA | PRRRP
LPPPPP DEW | GSPLP | PARP | PNTNP | EDKK | EEIRE
EPEEPE DFDE | GSQP | RSHS | QASR

Tabena 7.6: IH-nonoBim umje nosunuje ce ca mnoysgaHoniiy sehom o1
50% mpecenajy ca no3uinjamMa KpaTKuxX JUHEAPHUX MOTHUBA

Comano kao u oy JITH-nonoBaka, 001jeHn ¢y KBATUTETHU Pe3YITaTu (HAKO HUCY
MHOTOOPOjHHU) O YeMy CBEJIOYH MOy3JaHOoCT u JjudT mnpasmia. [lomohy npasuia
npuapyxuBama u 3a NH-nonoBke je dopMupana um JmcTa ITOHOBaKa KOjU He
npecenajy mo3uiuje KPaTKuX JMHeapHuX MOTHBa ca noysganomiy 100%. Taksux
noHoBaka uMa yKynHo 8.511%. 3%or norpedue konudmne npocropa (Buiie of 25
CTpaHWIA TEKCTa), Ka0 W 3D0r Tora INTO HUCY IPEIMET OBE JHCepTalyje, OBU

IIOHOBIIX HUCY IIPUKaA3aHU.

7.3 MoTuBu nmoHoBaka

Opn ykymnuo 32.594 JIH-momoaka, mMa 69 mHOHOBaKa KOjU UMA]y IOY3JaHOCT
sehy ox 50%, a jaBpajy ce y Hajmame asa nporemna. Ox ykymnno 29.693 MH-

onosnm Koju cajgpke X Kao O3HAKY 3a HEMOZHATY AMHHOKHCEJNWHY Cy WCKJbyHeHH W3
pasMaTpaba.
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nonosaka, 40 monosaka umajy noysmanoct sehy ox 50%, a jaBbajy ce y HajMame
nBa nporenna. Kajga NH-nmoHoBKe mpeicTaBUMO MCKJ/BYYUBO Ca JIEKCUKOTPadCKu
MalbOM HHCKOM oOHjia mx uMma 23.668. Ham oBuM moparuma cy TpakeHe MacKe
MOTHBA KOje 33/I0BOJbaBa ITO je Moryhe Behn Opoj mOHOBaKa M3 CKyIla TOHOBAKA
Koju umajy noyszganoct sehy ox 50%, a jaBipajy ce y HajMame JBa IIPOTEWHA, a
IITO MamU OPOj MPEOCTAJNX ITOHOBAKA.

Heka ckyn A uune cBU OHOBIM KOju MMa]jy noysganoct sehy ox 50%, a jaBmajy
ce y HajMame J[Ba IPOTENHA, a HeKa CKYIl B unHe cBu mpeocTajm moHoBin. Macke
MOTHBa Cy TpaKeHe Ca IUJ/beM JIa KOPUCHHUK IPUIUKOM IIpeaBuharba ITO3UIMje
KpaTKUX JITHEAPHUX MOTHBAa HE MOpa CBAKU MOHOBAK M3 CKyma A IMojemHa<IHO
Ja Tpaxku, Beh he TpakuTu MOHOBKE KOjU 33/10BOJbABAjY MacKe MOTHBA, a KOjUX
je mame oz Opoja monoBaka u3 A. Ilocrymak Tpakema OBaKBUX MacCKU MOTHBA je
BPIIIEH Y TPHU KOPaKa, CJIMYHO Kao U Koj T-hesmjckux emurona:

e [IpBO cy renepucane noreHnujagHe Macke MoTuBa. Kako je Buie o moJia
oHOBaKa u3 cKymna A jgyxuHe 3 min 4, IpBO Cy reHEpHUCaHe MACKe MOTHBA
ayxuHe 3 U 4, Koje cy cajJprkaHe y TMOHOBIMMA u3 ckyna A. 3aTtuMm cy o
OBaKBUX MacCK! MOTHBa (opMupaHe cBe Moryhe mMacke MOTHUBA JIy2KUHE 3 U
4 ca 110 jeJITHUM CUMOOJIOM -.

e YV JIpyrom KOpaky je OejiexKeH OpOj MOHOBakKa W3 CKyna A , Kao u Opoj
IIOHOBAKa M3 CKyma B Koju 3aJ0BO/haBajy CBAKy T'€HEPUCAHY MACKY MOTHBA.

e VYV Tpehem kKopaky je cuMOOJI - MemaH oJroBapajyhumM CKyIoM CJI0Ba KaKO
OM ce oCTUTIa MaKCHMAJTHA TTOKPUBEHOCT TTOHOBAKA U3 CKyIa A, a HajMarma
IIOKPUBEHOCT IOHOBaKa U3 cKyma B.

Y Tadenu 7.7 je mpukasan jeo noomjenux pesyarara 3a JIH-nonoke. ¥ mpsoj
KOJIOHU je TpuKa3aHa MacKa MOTHUBA, y JIPYroj KOJOHU je INPUKA3aH IIPOIEHAT
IIOHOBaKa M3 CKyma A Koju 3aJ0BojhaBa MacKy MOTHBa, a y Tpehoj KojgoHHU je
IIPUKAa3aH IPOIEHAT MMOHOBAaKa M3 CKymna B Koju He 3aJI0BO/baBa MACKy MOTHBA.
[Ipukazano je mpBuX 15 MacKum MOTHBa Ca HAjBUIIAM IPOIEHTUMA y JAPYyroj u
Tpehoj komoru. Macke MoTHBa NpuKazaHe y 7.7 J100pO MPEJCTaB/bajy MOHOBKE W3
ckyna A. (Maso dospe mero koj T-henujckux enuromna). lako nmporeHTyaIHO MaIn
JIeo TIOHOBAKa U3 cKyImia B 3aji0Bo/baBa HalheHe MacKe MOTHUBA, CKyIl B cajpxku 472
IyTa BUIIE TIOHOBaKa Hero cKym A re hie Besimku Opoj moHOBaKa U3 CKyra B unax

OUTH TIpeJICTaB/beH Hal)eHnMM MacKaMa MOTHUBA.

Y tabesm 7.8 je mpukaszan jieo nodujenux pesdyirara 3a VIH-mmonoske. Y mpBoj
KOJIOHI je IpHKa3aHa MacKa MOTHBA, Yy JIpyroj KOJIOHU je IPUKa3aH IIPOIEHAT
IMOHOBaKa M3 CKyna A Koju 3aJJ0Bo/baBa MACKy MOTHBa, a y Tpehoj KoJoHu je
IIpUKa3aH IIPOIeHAT IIOHOBaKa M3 CKyHna B Koju He 3aJI0BO/baBa MAaCKy MOTHBA.
[Ipnkazano je mpBuxX 15 MacKu MOTHBa Ca HAJBUINNM MPOIEHTHMA Yy JIPYroj U
tpehoj kononu. Cimyno kao u koj JIH-monosaka, mpejicraB/beHe MackKe MOTHBA
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MacKa MOTHWBA | IIPOIeHAT MpoIleHaT

IIOHOBAaKa IMPOMAIIIEHNX MOHOBAaKa
n3 cKyma A n3 ckyna B

[DN|PF 20,29 % 99,90%

D[ALP|F 14,49 % 99,87%

P[EPALVT]|P 13,04% 98,01%

[YIPVST|PP 11,59 % 98,55%

PP[PGLV RT] 11,59 % 97,95%

DP[F] 10,14 % 99,95%

PP[PLSVT|P 10,14% 99,45%

NP|F| 10,14 % 99,96%

N[P|F 10,14% 99,96%

G[FRNY P]G 8,69% 99,33%

RG[GESW] 8,69% 99,65%

PF[AGKELS] 8,69 % 99,83%

GG[FRGP] 7,25% 99,12%

[FRY |GG 7,25 % 99,60%

G[FRY|GG 5,80% 99,83%

Tabesna 7.7: MoruBu Koju Hajoospe IpejcTaBibajy JIH-mmoHoBKe ca
noysganomhy Behom om 50%, a kKoju ce jaBbajy y HajMame IBa

opoTenHa.
MacKa MOTHMBA | ITPOIEHAT MPOIEHAT
IIOHOBAaKa IMpOMAaIlIeHUX MOHOBAaKa
n3 cKyma A n3 ckyna B
G[FGRN|G 12,5% 98,84
GG|GR] 10% 99,06
P[LPY]|P 10% 98,61
PP[PTY] 10% 98,75
[GRY|GG 10% 99,09
RG|G] 7,5% 99,79
[GR|RG 7,5% 99,62
G|G]R 7,5% 99,72
[GIGR 7,5% 99,72
P[ATR]R 7,5% 99,87
RR[EGR)] 7,5% 99,68
AR[RQP] 7,5% 99,78
GR|GR]G 7,5% 99,85
[AGP]RR 7,5% 99,70
G[RY |GG 7,5% 99,85

Tadema 7.8: MotuBu koju Hajoosbe mpercrtas/bajy MH-monoske ca
noysnanonihy Behom o 50%, a Koju ce jaBibajy ce y HajMambe JBa
IPOTENHA.



66 Sactiytmenoctti GOH0Baka U Gpegeuharoe KpatiKur AUHEGPHUL MOTTUBH,

JI00pO  TIpeJicTaB/bajy TMOHOBKe u3 ckyna A. Mako mporeHTyaano maaum Jieo
IMOHOBaKa u3 cKyma B 3ajoBo/baBa HahDeHe macke moruBa, ckyn B kox WH-
ITOHOBAKA CaJIPyKM MHOTO BUIIE TIOHOBaKa Hero ckyn A Te he Besmku Opoj moHOBaKa
u3 cKyna B mnak duTtw npejcraB/beH HaheHMM MacKaMa MOTHUBA.



I'lmaBa 8

3akJbydak

Y npBoM JieJ1y OBe Jucepraiuje 1eUHUCAHU Cy ITOHOBIU Pa3JIUIUTUX TUIIOBA,
Kao0 ¥ TIOHOBITU KOjU 33/10BOJbaBajy Macke MotuBa. Ouucan je u MeTo/T 3a MIPEInu3HO
IIPOHAJIAYKEIHbE TIOHOBAKA y yJIa3HUM ceKBeHaMa. Meros ykibydyje n hbuarpuparme
MIOHOBAaKa Ha OCHOBY ILUXOBOI' OpOja IOjaB/bUBalba KAKO OM ce pa3MaTpaJju caMo
MIOHOBITU KOjU Ca JIATOM BPEJIHOIINY p HUCY OYEKUBAHU Y CJIyYIAjHOj CEKBEHITN UCTE
JIy’KUHE W UCTe KapIWHAJHOCTU Kao U yJIa3Ha CEKBEHIIA.

[TomenyTu mero]1 HajlaXKema MOHOBAaKa je NMPUMEHEH MPBO HAJI MPOTENHCKUM
CEeKBEHIIaMa y KOjIMa Cy PEernCTPOBAaHHM ENUTONH, & KOJU Cy 3aDesIeXKeHH Yy
bazu nonaraka IEDB. Hanm nponahenuM TOHOBIMMa NPUMEIbEHA CYy IIPABUJIA
npujapyKuBama. [Iponahen je Beaukm Opoj npasmiia ca roysjaHornihy Behom o
rejeceT MOCTO KOja ce MOTI'Y CMaTpaTu TMOYy3JlaHUM WHIWKaTopuma mosunuje T-
henujckux enurona yHyTap nmporenHcke cekBerrie. Ha ocnoBy mHahenux pesysrara
dopmupana cy u paBuia IPUIPYKUBaAKHA KOja JeTa/bHUje KAPAKTEPHIILY eIITOIe
U ca hUMa IoBe3aHe MOHOBKe. KoHCTpyucame OBaKBOI Mojiesia he omoryhurtu
UCTPaKUBAYNMa, JIa WJIEHTU(MUKY]Y PErHOH y MPOTEMHCKO] CEKBEHIM Y KOjoj
ce ca BeJUKOM TOy3JaHomihy Moxke odekasBaru T-hesmjcku enurTorn Koju je
OTPEOHO eKCIIepUMeHTaIHO TOTBpuTu. Vmajyhu y Buy 11eHy u Bpeme OBaKBUX
HNCTPaXKMBarmba, CyzKaBambe IIPOCTOpa IpeTpare yjaa3He CeKBeHIle OU MOIJIO JIOHETH
BEJIMKO 110DO0JbINake nepdopmancu. Ha cianyan HaunH, ca CAUIHUM PE3YJITATHMA
je Teo ToCTyIaK MpUMemheH 1 KoJ b-henmmjckux emurorra.

Jodujenn pesyartaTu Cy OJ BEJIUKOI HHTepeca 3a uMmyHosore. lloaprika 3a
jooujeHe 1oHOBKe u 3a T-hemmjcke m 3a B-henujcke enuTomne je odekuBaHO
MaJia, aju MMOY3JIaHOCT JOOMjeHUX IPABUIA U Mepa JIMT TOBOPEe O BPJIO BUCKOM
KBAJINTETY JTOOUjeHUX PE3yJITATA.

Ha xpajy je mocTymak moHOBJ/beH HaJl mojanuma u3 dase nojaraka KLM koja
CaJIP2KM eKCIIepIMEHTATHO MOTBphene KpaTke suHeapHe MoTuse. I y oBoM ciryuajy
cy HabheHa mpaBmIa Koja ca moy3aaHorrhy Behom oj mezeceT mporeHaTa ogpehyjy
MTO3UITN]y KPATKOT JIUHEAPHOT MOTUBA, AJIU je IbIUXOB OpPOj Y OTHOCY Ha IEJIOKYIaH
MaTepujas Mambu Hero kol T-hemujckux enurorna. Hahenn noyamu cy ox 3nauaja 3a
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MMYHOJIOT€ jep TOY3/IaHOCT JIOOMjeHNX MpaBWja U Mepa JIIMT TOBOPE O BHCOKOM
KBaJINTETY J00ujeHux pesyiararta. Vako je Opoj mpaBmiia Marbu, KOHCTPYUCAHU
MoJiesT ie CKpeHyTH MaxKiby NCTPaKMBadnMa Ha JIeJIOBE MPOTEMHCKUX CEKBEHITN
y KOjUMa Ce Ca BEJMKOM IIOy3JIaHOIINY MOXKe OYeKHBATH I10jaBJbUBAIbE KPATKOT

JIMHEAPHOI' MOTHBA.

Ha ocnoBy Huckm xojuma cy ogpeheHu MOHOBIM y IIPABUINMA TPUIPYKUBATHA
ca 3aJ0BoJhaBajyhoM moysaHomihy, TpaXkKeHe cy W MackKe MOTHBa KOje TOHOBITH
3a/10BOJbABAjy KaKO O IIPOIeC IUXOBOI' Tpakema Ouo ImTo jemHocraBauju. Mako
MacKe MOTHUBa JIOOPO MPEJICTaB/bajy MOHOBKE Ca BEJIUKOM TOY3JAHOIINY U Jajbe
BEJINKU OPOj IPEeoCcTaInx IOHOBaKa 33/I0BOJbaBa HaheHe Macke MOTHBA KAaKO KOJ

T-hemmjckux n B-henmmjckux enurona Tako W KOJ, KPATKUX JTUHEAPHUX MOTHUBA.
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HHonaTak A

Iloy3zmanocTt, moapiiika u JudT IIOHOBaKa 4duja ce
mo3uIrja mnmpecerna ca no3uinnjoMm T-henujckux

CIINTOIIa

A.1 JJH-moHoBI;I

Tadesa A.1: Iloysmanoct, monpmka, Jludr, Bpoj nporenna y xojuma ce mojaBibyjy u Opoj nojaB/buBama JH-mmoHOBaka umja ce mosuimja
npecerna ca nosunujom T-hemujckux enurona ca moysmanomhy > 50%

ITonoBak Iloysmanoct | Ilogpmika JIndr | Bpoj nporenna | Bpoj moHoBaka
AAAAAD 100,00000 0,00006 | 12,10616 2 2
AAAQA 100,00000 0,00006 | 12,10616 2 2
AAAVE 100,00000 0,00006 | 12,10616 2 2
AADF 100,00000 0,00006 | 12,10616 2 2
AADY 100,00000 0,00009 | 12,10616 3 3

HacraBak Ha caegehoj crpann




ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AAED 100,00000 0,00006 | 12,10616 2 2
AAITI 100,00000 0,00006 | 12,10616 2 2
AALRA 100,00000 0,00006 | 12,10616 2 2
AALTV 100,00000 0,00009 | 12,10616 3 3
AAMC 100,00000 0,00015 | 12,10616 5 5
AARH 100,00000 0,00015 | 12,10616 5 5
AAVAV 100,00000 0,00015 | 12,10616 5 5
AAVEYLKSDEFETIVVTVDSLPEFKNFLNFLQTNGLNAIEF 100,00000 0,00006 | 12,10616 2 2
AAVVL 100,00000 0,00009 | 12,10616 3 3
ADNID 100,00000 0,00009 | 12,10616 3 3
AEDK 100,00000 0,00006 | 12,10616 2 2
AEENVE 100,00000 0,00006 | 12,10616 2 2
AEENVEHDAEENVE 100,00000 0,00006 | 12,10616 2 2
AEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 12,10616 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 12,10616 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 12,10616 2 2
AFAF 100,00000 0,00015 | 12,10616 5 )
AFAFAF 100,00000 0,00015 | 12,10616 5 5
AFGDD 100,00000 0,00006 | 12,10616 2 2
AFSD 100,00000 0,00006 | 12,10616 2 2
AGAI 100,00000 0,00009 | 12,10616 3 3
AGAY 100,00000 0,00009 | 12,10616 3 3
AGGAGGH 100,00000 0,00006 | 12,10616 2 2
AGGH 100,00000 0,00006 | 12,10616 2 2
AGKP 100,00000 0,00006 | 12,10616 2 2
AGLVA 100,00000 0,00006 | 12,10616 2 2
AGPAA 100,00000 0,00006 | 12,10616 2 2
AGPPGPAG 100,00000 0,00006 | 12,10616 2 2
AGPSGP 100,00000 0,00028 | 12,10616 3 9
ATAF 100,00000 0,00006 | 12,10616 2 2

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AIVI 100,00000 0,00009 | 12,10616 3 3
AKEAFRL 100,00000 0,00006 | 12,10616 2 2
AKEKLQEQQSDLEQERRAKEKLQEQQ 100,00000 0,00054 | 12,10616 2 17
AKEKLQEQQSDLEQERRAKEKLQEQQSDLEQERRAKEKLQEQQ 100,00000 0,00028 | 12,10616 2 9
AKRL 100,00000 0,00015 | 12,10616 5 5
ALIP 100,00000 0,00006 | 12,10616 2 2
ALLLI 100,00000 0,00041 | 12,10616 13 13
ALLRR 100,00000 0,00006 | 12,10616 2 2
ALMT 100,00000 0,00012 | 12,10616 4 4
ALVIA 100,00000 0,00006 | 12,10616 2 2
AMLG 100,00000 0,00006 | 12,10616 2 2
AMPEYQ 100,00000 0,00012 | 12,10616 2 4
AMTG 100,00000 0,00022 | 12,10616 7 7
APDVA 100,00000 0,00019 | 12,10616 6 6
APGVGVAPGVGVAPGVG 100,00000 0,00006 | 12,10616 2 2
AQAK 100,00000 0,00015 | 12,10616 5 5
AQFV 100,00000 0,00006 | 12,10616 2 2
AQLAS 100,00000 0,00009 | 12,10616 3 3
AQPALFAVEMGLARLWQSWG 100,00000 0,00015 | 12,10616 5 5
ARIL 100,00000 0,00009 | 12,10616 3 3
ASIL 100,00000 0,00006 | 12,10616 2 2
ASRKGLRRDLDASREAKKQ 100,00000 0,00006 | 12,10616 2 2
AVAVL 100,00000 0,00009 | 12,10616 3 3
AVIT 100,00000 0,00006 | 12,10616 2 2
AVRALV 100,00000 0,00006 | 12,10616 2 2
AVTVA 100,00000 0,00009 | 12,10616 3 3
AWLL 100,00000 0,00012 | 12,10616 4 4
AWLLA 100,00000 0,00006 | 12,10616 2 2
CLTR 100,00000 0,00006 | 12,10616 2 2
CLVS 100,00000 0,00006 | 12,10616 2 2

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
DAKV 100,00000 0,00006 | 12,10616 2 2
DFGD 100,00000 0,00006 | 12,10616 2 2
DFLAL 100,00000 0,00015 | 12,10616 2 5
DGGM 100,00000 0,00006 | 12,10616 2 2
DITFL 100,00000 0,00006 | 12,10616 2 2
DKIGR 100,00000 0,00009 | 12,10616 3 3
DLAAP 100,00000 0,00009 | 12,10616 3 3
DLNS 100,00000 0,00006 | 12,10616 2 2
DRFR 100,00000 0,00006 | 12,10616 2 2
DSLSEE 100,00000 0,00009 | 12,10616 3 3
DSRY 100,00000 0,00006 | 12,10616 2 2
EADN 100,00000 0,00006 | 12,10616 2 2
EALEL 100,00000 0,00006 | 12,10616 2 2
EAQR 100,00000 0,00019 | 12,10616 6 6
EENVEENVEEVEENVEENVEENVEENVEE 100,00000 0,00012 | 12,10616 2 4
EFVT 100,00000 0,00006 | 12,10616 2 2
EIAA 100,00000 0,00006 | 12,10616 2 2
EIHL 100,00000 0,00006 | 12,10616 2 2
EILP 100,00000 0,00006 | 12,10616 2 2
EIVPNS 100,00000 0,00006 | 12,10616 2 2
ELAF 100,00000 0,00009 | 12,10616 3 3
ELMR 100,00000 0,00006 | 12,10616 2 2
ELQAH 100,00000 0,00006 | 12,10616 2 2
ENIT 100,00000 0,00006 | 12,10616 2 2
EPVAG 100,00000 0,00012 | 12,10616 4 4
EQKQILDASRKGTARDLEAVR 100,00000 0,00006 | 12,10616 2 2
ERRQ 100,00000 0,00006 | 12,10616 2 2
ERVVA 100,00000 0,00006 | 12,10616 2 2
ETRS 100,00000 0,00006 | 12,10616 2 2
FALT 100,00000 0,00019 | 12,10616 6 6

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
FAPE 100,00000 0,00019 | 12,10616 6 6
FDYV 100,00000 0,00006 | 12,10616 2 2
FEVL 100,00000 0,00006 | 12,10616 2 2
FFAL 100,00000 0,00015 | 12,10616 5 5
FFFFF 100,00000 0,00009 | 12,10616 3 3
FFFFFF 100,00000 0,00006 | 12,10616 2 2
FGIAL 100,00000 0,00009 | 12,10616 3 3
FLIAG 100,00000 0,00006 | 12,10616 2 2
FLID 100,00000 0,00006 | 12,10616 2 2
FLIDGS 100,00000 0,00012 | 12,10616 2 4
FLW 100,00000 0,00012 | 12,10616 4 4
FNKKM 100,00000 0,00009 | 12,10616 3 3
FPLQPQQPFPQQPQQPFPQPQ 100,00000 0,00006 | 12,10616 2 2
FPQPQQPQQPFPQ 100,00000 0,00012 | 12,10616 2 4
FPQPQQT 100,00000 0,00006 | 12,10616 2 2
FYRA 100,00000 0,00006 | 12,10616 2 2
GAAAL 100,00000 0,00006 | 12,10616 2 2
GAGK 100,00000 0,00006 | 12,10616 2 2
GANATTAG 100,00000 0,00006 | 12,10616 2 2
GARV 100,00000 0,00006 | 12,10616 2 2
GATGGAGG 100,00000 0,00006 | 12,10616 2 2
GDRGETGPAGP 100,00000 0,00006 | 12,10616 2 2
GDRGLPGP 100,00000 0,00006 | 12,10616 2 2
GFAM 100,00000 0,00009 | 12,10616 3 3
GFPGD 100,00000 0,00006 | 12,10616 2 2
GGAGGFGA 100,00000 0,00009 | 12,10616 3 3
GGAGGVGGAGGA 100,00000 0,00009 | 12,10616 3 3
GGAGGVGGAGGGTGGAGG 100,00000 0,00006 | 12,10616 2 2
GGDGGGG 100,00000 0,00006 | 12,10616 2 2
GGLR 100,00000 0,00006 | 12,10616 2 2

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
GGMPG 100,00000 0,00006 | 12,10616 2 2
GGMPGGM 100,00000 0,00006 | 12,10616 2 2
GGMPGGMPGGM 100,00000 0,00006 | 12,10616 2 2
GGMPGGMPGGMPGGM 100,00000 0,00006 | 12,10616 2 2
GIPGEKGD 100,00000 0,00006 | 12,10616 2 2
GKAGDGGAG 100,00000 0,00012 | 12,10616 2 4
GLIDD 100,00000 0,00015 | 12,10616 3 5
GLLW 100,00000 0,00009 | 12,10616 3 3
GNHAAGILT 100,00000 0,00009 | 12,10616 3 3
GNSGFQN 100,00000 0,00006 | 12,10616 2 2
GPAGPAG 100,00000 0,00006 | 12,10616 2 2
GPAGPAGP 100,00000 0,00006 | 12,10616 2 2
GPAGPPGP 100,00000 0,00006 | 12,10616 2 2
GPAGPRGPAG 100,00000 0,00009 | 12,10616 3 3
GPPGPAGP 100,00000 0,00006 | 12,10616 2 2
GPVGPAGP 100,00000 0,00009 | 12,10616 3 3
GQAAG 100,00000 0,00025 | 12,10616 2 8
GQAAGNGAGGQAAG 100,00000 0,00012 | 12,10616 2 4
GQAAGNGAGGQAAGNGAGGQAAG 100,00000 0,00006 | 12,10616 2 2
GQAAGNGAGGQAAGNGAGGQAAGNGAGGQAAG 100,00000 0,00006 | 12,10616 2 2
GQEGLVE 100,00000 0,00006 | 12,10616 2 2
GRTPE 100,00000 0,00009 | 12,10616 3 3
GVDGI 100,00000 0,00006 | 12,10616 2 2
GVGGV 100,00000 0,00006 | 12,10616 2 2
GVKR 100,00000 0,00022 | 12,10616 7 7
GVYLI 100,00000 0,00012 | 12,10616 4 4
HAKS 100,00000 0,00009 | 12,10616 3 3
HKIL 100,00000 0,00006 | 12,10616 2 2
HSFP 100,00000 0,00006 | 12,10616 2 2
HVAD 100,00000 0,00009 | 12,10616 3 3

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
HVPF 100,00000 0,00006 | 12,10616 2 2
HVPGGG 100,00000 0,00006 | 12,10616 2 2
HYI 100,00000 0,00006 | 12,10616 2 2
TAILPVD 100,00000 0,00012 | 12,10616 2 4
IASLG 100,00000 0,00009 | 12,10616 3 3
IELI 100,00000 0,00012 | 12,10616 2 4
IEPLA 100,00000 0,00012 | 12,10616 4 4
IFAH 100,00000 0,00006 | 12,10616 2 2
IFGFL 100,00000 0,00012 | 12,10616 4 4
IFH 100,00000 0,00006 | 12,10616 2 2
IIVL 100,00000 0,00015 | 12,10616 5 5
IKSY 100,00000 0,00006 | 12,10616 2 2
ILGG 100,00000 0,00019 | 12,10616 6 6
ILMK 100,00000 0,00006 | 12,10616 2 2
IPVAGEPAA 100,00000 0,00006 | 12,10616 2 2
IPVF 100,00000 0,00006 | 12,10616 2 2
IPVL 100,00000 0,00009 | 12,10616 3 3
IRDF 100,00000 0,00012 | 12,10616 2 4
ISGI 100,00000 0,00006 | 12,10616 2 2
IVIA 100,00000 0,00009 | 12,10616 3 3
IVVG 100,00000 0,00009 | 12,10616 3 3
KAKEA 100,00000 0,00006 | 12,10616 2 2
KAQG 100,00000 0,00006 | 12,10616 2 2
KDAK 100,00000 0,00006 | 12,10616 2 2
KEAFR 100,00000 0,00009 | 12,10616 3 3
KEEKQISDASRQGLRRDLDASREAKKQVEK 100,00000 0,00009 | 12,10616 2 3
KEGVV 100,00000 0,00006 | 12,10616 2 2
KELLTA 100,00000 0,00009 | 12,10616 3 3
KILI 100,00000 0,00006 | 12,10616 2 2
KIVA 100,00000 0,00009 | 12,10616 3 3

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
KKLED 100,00000 0,00006 | 12,10616 2 2
KKPL 100,00000 0,00006 | 12,10616 2 2
KLTF 100,00000 0,00009 | 12,10616 3 3
KPLC 100,00000 0,00015 | 12,10616 5 5
KQLEEQ 100,00000 0,00006 | 12,10616 2 2
KTKE 100,00000 0,00015 | 12,10616 3 5
KTKEGV 100,00000 0,00006 | 12,10616 2 2
KTPP 100,00000 0,00006 | 12,10616 2 2
KVVA 100,00000 0,00006 | 12,10616 2 2
LAFT 100,00000 0,00012 | 12,10616 4 4
LAGAS 100,00000 0,00006 | 12,10616 2 2
LAGLV 100,00000 0,00006 | 12,10616 2 2
LAHP 100,00000 0,00019 | 12,10616 6 6
LATAADYLANDAEV 100,00000 0,00006 | 12,10616 2 2
LALD 100,00000 0,00006 | 12,10616 2 2
LALLAL 100,00000 0,00006 | 12,10616 2 2
LALLALLAL 100,00000 0,00006 | 12,10616 2 2
LDEAE 100,00000 0,00006 | 12,10616 2 2
LDFFI 100,00000 0,00012 | 12,10616 4 4
LFVS 100,00000 0,00009 | 12,10616 3 3
LGDPD 100,00000 0,00006 | 12,10616 2 2
LGIPG 100,00000 0,00006 | 12,10616 2 2
LIQKLKDKGVDVDHIIELTHQIFNIVRDTRGLPEDLQDFLALIP 100,00000 0,00006 | 12,10616 2 2
LKAV 100,00000 0,00006 | 12,10616 2 2
LKDKGVDVDH 100,00000 0,00012 | 12,10616 2 4
LKVG 100,00000 0,00012 | 12,10616 4 4
LLAAV 100,00000 0,00006 | 12,10616 2 2
LLALG 100,00000 0,00009 | 12,10616 3 3
LLFA 100,00000 0,00006 | 12,10616 2 2
LNVI 100,00000 0,00006 | 12,10616 2 2

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
LQGMA 100,00000 0,00006 | 12,10616 2 2
LQTE 100,00000 0,00006 | 12,10616 2 2
LQYK 100,00000 0,00006 | 12,10616 2 2
LREH 100,00000 0,00009 | 12,10616 3 3
LRGF 100,00000 0,00006 | 12,10616 2 2
LRLLD 100,00000 0,00009 | 12,10616 3 3
LRSKMGKWC 100,00000 0,00012 | 12,10616 2 4
LSCH 100,00000 0,00006 | 12,10616 2 2
LSGGQRQRV 100,00000 0,00022 | 12,10616 7 7
LTAFL 100,00000 0,00006 | 12,10616 2 2
LTRY 100,00000 0,00006 | 12,10616 2 2
LTVAE 100,00000 0,00015 | 12,10616 5 5
LVALLL 100,00000 0,00022 | 12,10616 7 7
LVLIS 100,00000 0,00006 | 12,10616 2 2
LVNV 100,00000 0,00009 | 12,10616 3 3
LYALFQEKLE 100,00000 0,00012 | 12,10616 2 4
LYAT 100,00000 0,00006 | 12,10616 2 2
LYRK 100,00000 0,00006 | 12,10616 2 2
MCA 100,00000 0,00006 | 12,10616 2 2
MFET 100,00000 0,00006 | 12,10616 2 2
MHC 100,00000 0,00006 | 12,10616 2 2
MIGL 100,00000 0,00006 | 12,10616 2 2
MILP 100,00000 0,00015 | 12,10616 5 )
MLAL 100,00000 0,00009 | 12,10616 3 3
MLVE 100,00000 0,00006 | 12,10616 2 2
NDVLN 100,00000 0,00006 | 12,10616 2 2
NHRI 100,00000 0,00012 | 12,10616 4 4
NITA 100,00000 0,00012 | 12,10616 4 4
NLEA 100,00000 0,00006 | 12,10616 2 2
NLNL 100,00000 0,00006 | 12,10616 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
NLNLSCH 100,00000 0,00006 | 12,10616 2 2
NMER 100,00000 0,00006 | 12,10616 2 2
NNIHDLLGIPHIP 100,00000 0,00012 | 12,10616 2 4
NQASRPY 100,00000 0,00006 | 12,10616 2 2
NQSI 100,00000 0,00006 | 12,10616 2 2
NQTQ 100,00000 0,00006 | 12,10616 2 2
NVSY 100,00000 0,00006 | 12,10616 2 2
PALALL 100,00000 0,00012 | 12,10616 4 4
PFPQQP 100,00000 0,00009 | 12,10616 2 3
PGFFN 100,00000 0,00006 | 12,10616 2 2
PGIPGP 100,00000 0,00006 | 12,10616 2 2
PGPAGPAG 100,00000 0,00006 | 12,10616 2 2
PGPMGP 100,00000 0,00009 | 12,10616 3 3
PGPPGSP 100,00000 0,00006 | 12,10616 2 2
PGPVGPAG 100,00000 0,00009 | 12,10616 3 3
PGVGVAPG 100,00000 0,00006 | 12,10616 2 2
PGVGVAPGVG 100,00000 0,00006 | 12,10616 2 2
PGVGVAPGVGVAPG 100,00000 0,00006 | 12,10616 2 2
PGVGVAPGVGVAPGVG 100,00000 0,00006 | 12,10616 2 2
PGVGVAPGVGVAPGVGVAPG 100,00000 0,00006 | 12,10616 2 2
PIVI 100,00000 0,00006 | 12,10616 2 2
PIW 100,00000 0,00006 | 12,10616 2 2
PKWR 100,00000 0,00006 | 12,10616 2 2
PLAN 100,00000 0,00006 | 12,10616 2 2
PLGM 100,00000 0,00006 | 12,10616 2 2
PLPGI 100,00000 0,00006 | 12,10616 2 2
PLQPQQ 100,00000 0,00025 | 12,10616 2 8
PLVV 100,00000 0,00006 | 12,10616 2 2
PQPAP 100,00000 0,00009 | 12,10616 3 3
PQPPR 100,00000 0,00012 | 12,10616 4 4
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
PQPQLPYPQPQ 100,00000 0,00015 | 12,10616 5 )
PQPQLPYPQPQLPYPQPQ 100,00000 0,00009 | 12,10616 3 3
PQPQPF 100,00000 0,00009 | 12,10616 3 3
PQPQQPQQPFPQ 100,00000 0,00012 | 12,10616 2 4
PQQPFPQQ 100,00000 0,00015 | 12,10616 4 5
PQQPQP 100,00000 0,00025 | 12,10616 2 8
PQQPQPYPQQP 100,00000 0,00019 | 12,10616 4 6
PQQPQQPFPQPQQP 100,00000 0,00006 | 12,10616 2 2
PQQPYPQ 100,00000 0,00009 | 12,10616 3 3
PQQT 100,00000 0,00009 | 12,10616 3 3
PRRRR 100,00000 0,00009 | 12,10616 2 3
PRSR 100,00000 0,00019 | 12,10616 6 6
PSSGFFNSG 100,00000 0,00009 | 12,10616 2 3
PVLI 100,00000 0,00009 | 12,10616 3 3
PVPLL 100,00000 0,00022 | 12,10616 7 7
PYPQPQP 100,00000 0,00006 | 12,10616 2 2
PYPQPQPF 100,00000 0,00022 | 12,10616 7 7
QATF 100,00000 0,00006 | 12,10616 2 2
QFPQP 100,00000 0,00006 | 12,10616 2 2
QITAS 100,00000 0,00006 | 12,10616 2 2
QITEL 100,00000 0,00006 | 12,10616 2 2
QIVG 100,00000 0,00015 | 12,10616 5 5
QLPY 100,00000 0,00006 | 12,10616 2 2
QPQQPFPQPQ 100,00000 0,00019 | 12,10616 3 6
QPQQPFPQQPEQII 100,00000 0,00006 | 12,10616 2 2
QPQQPQQP 100,00000 0,00006 | 12,10616 2 2
QPQQSFPQQ 100,00000 0,00006 | 12,10616 2 2
QPQQTFPQ 100,00000 0,00006 | 12,10616 2 2
QQPFPLQPQQPFPQQPQQPFPQ 100,00000 0,00006 | 12,10616 2 2
QQPFPQPQQ 100,00000 0,00028 | 12,10616 4 9
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
QQPFPQPQQP 100,00000 0,00015 | 12,10616 4 5
QQPIP 100,00000 0,00009 | 12,10616 3 3
QQPQQPFPQPQQPQQ 100,00000 0,00006 | 12,10616 2 2
QQPQQQF 100,00000 0,00012 | 12,10616 4 4
QRAF 100,00000 0,00015 | 12,10616 5 5
QRTV 100,00000 0,00006 | 12,10616 2 2
QSIV 100,00000 0,00006 | 12,10616 2 2
QSQS 100,00000 0,00006 | 12,10616 2 2
RARRR 100,00000 0,00006 | 12,10616 2 2
RDFL 100,00000 0,00006 | 12,10616 2 2
REFVK 100,00000 0,00006 | 12,10616 2 2
REGE 100,00000 0,00009 | 12,10616 3 3
RGGV 100,00000 0,00006 | 12,10616 2 2
RGLPGPPGA 100,00000 0,00006 | 12,10616 2 2
RGPAGP 100,00000 0,00006 | 12,10616 2 2
RIAV 100,00000 0,00006 | 12,10616 2 2
RKSE 100,00000 0,00006 | 12,10616 2 2
RNLKEKCFLTQLAGFLAN 100,00000 0,00006 | 12,10616 2 2
RPFK 100,00000 0,00006 | 12,10616 2 2
RPRRR 100,00000 0,00015 | 12,10616 5 5
RQGA 100,00000 0,00015 | 12,10616 5 5
RREE 100,00000 0,00006 | 12,10616 2 2
RRGKK 100,00000 0,00006 | 12,10616 2 2
RRGRRRR 100,00000 0,00006 | 12,10616 2 2
RRGVGI 100,00000 0,00012 | 12,10616 2 4
RRRGRR 100,00000 0,00006 | 12,10616 2 2
RRRKK 100,00000 0,00006 | 12,10616 2 2
RRRRA 100,00000 0,00012 | 12,10616 4 4
RRRRPRR 100,00000 0,00006 | 12,10616 2 2
RRSI 100,00000 0,00006 | 12,10616 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
RRWRRR 100,00000 0,00006 | 12,10616 2 2
RRWRRRR 100,00000 0,00006 | 12,10616 2 2
RSAVG 100,00000 0,00009 | 12,10616 3 3
RWRRRR 100,00000 0,00006 | 12,10616 2 2
RYRRR 100,00000 0,00006 | 12,10616 2 2
SDEEE 100,00000 0,00015 | 12,10616 5 5
SGLIGPLL 100,00000 0,00006 | 12,10616 2 2
SKIGS 100,00000 0,00006 | 12,10616 2 2
SLCY 100,00000 0,00006 | 12,10616 2 2
SLFS 100,00000 0,00006 | 12,10616 2 2
SLIL 100,00000 0,00009 | 12,10616 3 3
SMLA 100,00000 0,00006 | 12,10616 2 2
SPEF 100,00000 0,00057 | 12,10616 2 18
SPEFKALYDAIRSPEFQSIV 100,00000 0,00012 | 12,10616 2 4
SQILS 100,00000 0,00006 | 12,10616 2 2
SQPQ 100,00000 0,00009 | 12,10616 3 3
SRTD 100,00000 0,00006 | 12,10616 2 2
SYM 100,00000 0,00009 | 12,10616 3 3
TAAAL 100,00000 0,00006 | 12,10616 2 2
TAFAV 100,00000 0,00012 | 12,10616 4 4
TFLI 100,00000 0,00012 | 12,10616 4 4
TFVD 100,00000 0,00015 | 12,10616 5 5
TGFV 100,00000 0,00006 | 12,10616 2 2
THM 100,00000 0,00006 | 12,10616 2 2
TILA 100,00000 0,00009 | 12,10616 3 3
TLKAMPEYQ 100,00000 0,00006 | 12,10616 2 2
TLVF 100,00000 0,00006 | 12,10616 2 2
TNKI 100,00000 0,00006 | 12,10616 2 2
TQGA 100,00000 0,00006 | 12,10616 2 2
TQKE 100,00000 0,00006 | 12,10616 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
TSGRF 100,00000 0,00006 | 12,10616 2 2
TSYAQPALFAVEMGLARLWQSWG 100,00000 0,00009 | 12,10616 3 3
VAES 100,00000 0,00006 | 12,10616 2 2
VAMA 100,00000 0,00006 | 12,10616 2 2
VASTV 100,00000 0,00006 | 12,10616 2 2
VAVAGSVATAGSVA 100,00000 0,00006 | 12,10616 2 2
VEAE 100,00000 0,00006 | 12,10616 2 2
VFIG 100,00000 0,00006 | 12,10616 2 2
VFTL 100,00000 0,00006 | 12,10616 2 2
VGAAA 100,00000 0,00006 | 12,10616 2 2
VGKE 100,00000 0,00006 | 12,10616 2 2
VIRA 100,00000 0,00006 | 12,10616 2 2
VLLLA 100,00000 0,00006 | 12,10616 2 2
VMDVR 100,00000 0,00006 | 12,10616 2 2
VMER 100,00000 0,00015 | 12,10616 5 5
VMES 100,00000 0,00015 | 12,10616 5 5
VNSA 100,00000 0,00006 | 12,10616 2 2
VPGVGV 100,00000 0,00006 | 12,10616 2 2
VPIK 100,00000 0,00006 | 12,10616 2 2
VQSK 100,00000 0,00006 | 12,10616 2 2
vQYS 100,00000 0,00006 | 12,10616 2 2
VRIG 100,00000 0,00006 | 12,10616 2 2
VRLD 100,00000 0,00006 | 12,10616 2 2
VRRLL 100,00000 0,00006 | 12,10616 2 2
VRTI 100,00000 0,00006 | 12,10616 2 2
VSNL 100,00000 0,00006 | 12,10616 2 2
VTSK 100,00000 0,00006 | 12,10616 2 2
VVAAA 100,00000 0,00009 | 12,10616 3 3
VVME 100,00000 0,00015 | 12,10616 5 5
VWF 100,00000 0,00006 | 12,10616 2 2

HacTaBak Ha cjejnehoj crpann

¢8

nnoonon-g 7



ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
VYRY 100,00000 0,00006 | 12,10616 2 2
WDAA 100,00000 0,00006 | 12,10616 2 2
WDD 100,00000 0,00006 | 12,10616 2 2
WLTV 100,00000 0,00006 | 12,10616 2 2
WML 100,00000 0,00019 | 12,10616 6 6
WRRRRRR 100,00000 0,00006 | 12,10616 2 2
WRRW 100,00000 0,00012 | 12,10616 4 4
WRRWRR 100,00000 0,00006 | 12,10616 2 2
WVLLLS 100,00000 0,00006 | 12,10616 2 2
YAIE 100,00000 0,00009 | 12,10616 3 3
YHA 100,00000 0,00006 | 12,10616 2 2
YILY 100,00000 0,00009 | 12,10616 3 3
YLRE 100,00000 0,00009 | 12,10616 3 3
YNLL 100,00000 0,00006 | 12,10616 2 2
YRRRR 100,00000 0,00006 | 12,10616 2 2
RWRRR 94,73684 0,00057 | 11,46899 15 19
PYPQ 94,44444 0,00054 | 11,43360 10 18
WRRRR 94,11764 0,00050 | 11,39403 10 17
QQPQP 92,85714 0,00041 | 11,24143 6 14
EEQE 92,48554 0,00509 | 11,19645 7 173
FWL 92,30769 0,00038 | 11,17492 13 13
PYPQPQ 92,30769 0,00038 | 11,17492 10 13
RRWRR 92,00000 0,00073 | 11,13767 19 25
TALI 90,90909 0,00031 | 11,00560 11 11
EENVEENVEE 89,99999 0,00114 | 10,89554 3 40
GGGEGGG 89,99999 0,00028 | 10,89554 2 10
ILW 89,99999 0,00028 | 10,89554 10 10
RLFT 89,99999 0,00028 | 10,89554 10 10
RRRWR 89,99999 0,00028 | 10,89554 10 10
RRWR 89,99999 0,00057 | 10,89554 19 20

HacTaBak Ha cjejnehoj crpann

nnoonon-gj7

€8



ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AFPA 88,88888 0,00025 | 10,76103 9 9
GPAGPRGE 88,88888 0,00025 | 10,76103 3 9
NVEE 88,88888 0,00127 | 10,76103 2 45
AATAA 88,23529 0,00047 | 10,68191 13 17
AAAF 87,50000 0,00022 | 10,59289 8 8
EATH 87,50000 0,00022 | 10,59289 8 8
FGVL 87,50000 0,00022 | 10,59289 8 8
ILPL 87,50000 0,00022 | 10,59289 8 8
LKRA 87,50000 0,00022 | 10,59289 8 8
LTRA 87,50000 0,00022 | 10,59289 8 8
PFSQQQQ 87,50000 0,00022 | 10,59289 3 8
REGEL 87,50000 0,00022 | 10,59289 8 8
RRRRRRR 87,50000 0,00022 | 10,59289 8 8
TVFE 87,50000 0,00022 | 10,59289 8 8
GDKPPPFGQAA 85,71428 0,00019 | 10,37671 2 7
KMH 85,71428 0,00019 | 10,37671 3 7
VAGF 85,71428 0,00019 | 10,37671 7 7
VGTA 85,71428 0,00019 | 10,37671 7 7
ARLM 83,33333 0,00015 | 10,08847 6 6
DRVS 83,33333 0,00015 | 10,08847 6 6
ETDKAT 83,33333 0,00015 | 10,08847 6 6
FDVA 83,33333 0,00015 | 10,08847 6 6
FPQPQQP 83,33333 0,00015 | 10,08847 4 6
GGEGGG 83,33333 0,00015 | 10,08847 2 6
GLRRDLDASREAKKQVEK 83,33333 0,00015 | 10,08847 5 6
GWI 83,33333 0,00015 | 10,08847 6 6
NPPNP 83,33333 0,00015 | 10,08847 6 6
NPPNPPNP 83,33333 0,00015 | 10,08847 6 6
PEFK 83,33333 0,00031 | 10,08847 2 12
QPQQT 83,33333 0,00015 | 10,08847 4 6
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
RRLLR 83,33333 0,00015 | 10,08847 6 6
VGPAGP 83,33333 0,00015 | 10,08847 3 6
YLLT 83,33333 0,00015 | 10,08847 6 6
RWRR 82,85714 0,00092 | 10,03082 24 35
GFFNS 81,81818 0,00028 | 9,90504 2 11
LDLDL 81,81818 0,00028 | 9,90504 11 11
QPQQPFPQQPQQP 81,25000 0,00041 9,83626 7 16
ADII 80,00000 0,00012 | 9,68493 5 5
ALALL 80,00000 0,00025 | 9,68493 10 10
ALVI 80,00000 0,00012 | 9,68493 5 5
AMF 80,00000 0,00038 | 9,68493 15 15
ATATA 80,00000 0,00012 | 9,68493 ) )
DEPE 80,00000 0,00012 | 9,68493 5 5
DLDSV 80,00000 0,00012 | 9,68493 5 5
DQAI 80,00000 0,00012 | 9,68493 5 5
EQGV 80,00000 0,00025 | 9,68493 10 10
FGQAAAGDKPPPFGQAA 80,00000 0,00012 | 9,68493 2 )
GGAGGH 80,00000 0,00012 | 9,68493 3 5
GLPGLPGP 80,00000 0,00025 | 9,68493 2 10
GVIV 80,00000 0,00012 | 9,68493 5 5
IATF 80,00000 0,00012 | 9,68493 5 5
LKSLF 80,00000 0,00012 | 9,68493 ) )
LLTF 80,00000 0,00012 | 9,68493 ) )
LVAK 80,00000 0,00012 | 9,68493 5 5
LVVS 80,00000 0,00012 | 9,68493 5 5
NLEN 80,00000 0,00012 | 9,68493 5 5
NPPNPPNPPNP 80,00000 0,00012 | 9,68493 ) 5
NPPNPPNPPNPPNP 80,00000 0,00012 | 9,68493 ) )
NPPNPPNPPNPPNPPNP 80,00000 0,00012 | 9,68493 5 5
QLLQE 80,00000 0,00012 | 9,68493 2 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
QPQQQFPQPQQPQQ 80,00000 0,00012 | 9,68493 ) )
QQPL 80,00000 0,00012 | 9,68493 4 5
RELP 80,00000 0,00012 | 9,68493 5 5
RRRRP 80,00000 0,00025 | 9,68493 8 10
RRRT 80,00000 0,00025 | 9,68493 8 10
TGGKGG 80,00000 0,00012 | 9,68493 3 5
VEYL 80,00000 0,00012 | 9,68493 5) )
VILP 80,00000 0,00025 | 9,68493 10 10
VSRS 80,00000 0,00012 | 9,68493 3 5
WwQY 80,00000 0,00012 | 9,68493 5 5
YPYV 80,00000 0,00012 | 9,68493 5 5
YYIP 80,00000 0,00012 | 9,68493 ) )
PQQPQQPFPQ 78,94737 0,00047 | 9,55750 10 19
IMAD 78,57142 0,00035 | 9,51198 14 14
AGAGGAGG 7T 0,00022 | 9,41590 5 9
DPSA 7T 0,00022 | 9,41590 9 9
FLVA 7T 0,00022 | 9,41590 8 9
QIIPQQPQQP NG 0,00022 | 9,41590 5 9
QPQPF 7T 0,00022 | 9,41590 9 9
QGQQGYYP 76,92307 0,00031 | 9,31243 2 13
FGAG 76,47058 0,00041 | 9,25765 6 17
RRRRR 76,21359 0,00499 | 9,22654 76 206
AAAAE 75,00000 0,00009 | 9,07962 4 4
AAGVL 75,00000 0,00009 | 9,07962 4 4
AFC 75,00000 0,00009 | 9,07962 4 4
AGFG 75,00000 0,00009 | 9,07962 2 4
AGSVA 75,00000 0,00019 | 9,07962 2 8
APDR 75,00000 0,00009 | 9,07962 4 4
ASDE 75,00000 0,00009 | 9,07962 2 4
ASRKG 75,00000 0,00009 | 9,07962 2 4
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
DELDE 75,00000 0,00009 | 9,07962 4 4
DSIV 75,00000 0,00009 | 9,07962 2 4
EDVV 75,00000 0,00047 | 9,07962 7 20
EEPLSQESE 75,00000 0,00019 | 9,07962 2 8
EQEQ 75,00000 0,00238 | 9,07962 3 100
EQQE 75,00000 0,00019 | 9,07962 2 8
EVVA 75,00000 0,00009 | 9,07962 4 4
GAGGSG 75,00000 0,00028 | 9,07962 4 12
GFGGA 75,00000 0,00009 | 9,07962 2 4
GGGEGGGE 75,00000 0,00009 | 9,07962 2 4
GGMGGGM 75,00000 0,00009 | 9,07962 4 4
GGTGGAGGAGG 75,00000 0,00019 | 9,07962 2 8
GGTGGKGG 75,00000 0,00009 | 9,07962 3 4
GPTGA 75,00000 0,00009 | 9,07962 2 4
GQAAGNGAGGQAAGNGAGGQ 75,00000 0,00009 | 9,07962 2 4
GVVL 75,00000 0,00009 | 9,07962 4 4
IGFL 75,00000 0,00009 | 9,07962 4 4
IVAR 75,00000 0,00009 | 9,07962 4 4
IVLA 75,00000 0,00028 | 9,07962 12 12
KAYL 75,00000 0,00009 | 9,07962 4 4
KEAFRL 75,00000 0,00019 | 9,07962 8 8
KEGV 75,00000 0,00009 | 9,07962 4 4
LEDAG 75,00000 0,00019 | 9,07962 8 8
LMNG 75,00000 0,00009 | 9,07962 4 4
LNDR 75,00000 0,00009 | 9,07962 4 4
LVVE 75,00000 0,00009 | 9,07962 4 4
NAH 75,00000 0,00047 | 9,07962 12 20
NARA 75,00000 0,00009 | 9,07962 4 4
NGW 75,00000 0,00009 | 9,07962 4 4
PFPQPQQ 75,00000 0,00009 | 9,07962 3 4
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
PQQPFPQQPQ 75,00000 0,00009 | 9,07962 4 4
PQQPQQPFPQPQ 75,00000 0,00009 | 9,07962 4 4
PQRP 75,00000 0,00009 | 9,07962 2 4
QNGV 75,00000 0,00009 | 9,07962 4 4
RAAAP 75,00000 0,00009 | 9,07962 4 4
RAGFV 75,00000 0,00019 | 9,07962 8 8
RATP 75,00000 0,00009 | 9,07962 4 4
RALM 75,00000 0,00009 | 9,07962 4 4
RRRY 75,00000 0,00009 | 9,07962 4 4
RVSL 75,00000 0,00009 | 9,07962 4 4
SDLG 75,00000 0,00009 | 9,07962 4 4
SDYQ 75,00000 0,00009 | 9,07962 4 4
SQQQQPPFSQQQQP 75,00000 0,00009 | 9,07962 2 4
VAGM 75,00000 0,00009 | 9,07962 4 4
VEKA 75,00000 0,00009 | 9,07962 4 4
WAI 75,00000 0,00009 | 9,07962 4 4
WII 75,00000 0,00009 | 9,07962 4 4
WVF 75,00000 0,00009 | 9,07962 4 4
YLYSR 75,00000 0,00028 | 9,07962 12 12
YNYK 75,00000 0,00009 | 9,07962 4 4
RRRRRR 74,64788 0,00168 | 9,03699 38 71
QPQQQF 73,91304 0,00054 | 8,94803 8 23
EEQEQ 73,75000 0,00187 | 8,92829 2 80
QPFPQ 73,33333 0,00035 | 8,87785 5 15
GQPAGDRAAGQPAGD 72,72727 0,00025 | 8,80448 3 11
PQQPYPQPQP 72,72727 0,00025 | 8,80448 11 11
EENVE 71,71052 0,00694 | 8,68139 3 304
AVAAA 71,42857 0,00015 | 8,64726 7 7
DESV 71,42857 0,00015 | 8,64726 6 7
ELATK 71,42857 0,00015 | 8,64726 7 7
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
FALL 71,42857 0,00015 | 8,64726 7 7
FLPL 71,42857 0,00015 | 8,64726 7 7
IATA 71,42857 0,00015 | 8,64726 7 7
IVAA 71,42857 0,00015 | 8,64726 7 7
LKEA 71,42857 0,00015 | 8,64726 7 7
PAKK 71,42857 0,00015 | 8,64726 3 7
PFGQAAAGDKPPPFGQAA 71,42857 0,00015 | 8,64726 2 7
QFT 71,42857 0,00015 | 8,64726 7 7
QIIPQQPQQPFPLQPQQP 71,42857 0,00015 | 8,64726 5 7
QLQP 71,42857 0,00047 | 8,64726 21 21
QQPQQP 71,42857 0,00079 | 8,64726 11 35
QQPQQPF 71,42857 0,00015 | 8,64726 4 7
SLLF 71,42857 0,00015 | 8,64726 7 7
SRAPP 71,42857 0,00015 | 8,64726 7 7
VRRRR 71,42857 0,00015 | 8,64726 6 7
YLEA 71,42857 0,00015 | 8,64726 7 7
YLRK 71,42857 0,00015 | 8,64726 7 7
YPQPQ 71,42857 0,00015 | 8,64726 5 7
GPAGPRG 70,83333 0,00108 | 8,57520 6 48
AAVF 69,99999 0,00022 | 8,47431 10 10
ATIAT 69,99999 0,00022 | 8,47431 10 10
AIM 69,99999 0,00044 | 8,47431 18 20
DLER 69,99999 0,00022 | 8,47431 10 10
PEDD 69,99999 0,00022 | 8,47431 10 10
QQPQQPFPQPQQ 69,99999 0,00022 | 8,47431 4 10
YALQ 69,99999 0,00022 | 8,47431 10 10
FFE 69,23077 0,00028 | 8,38119 13 13
LVLV 69,23077 0,00028 | 8,38119 12 13
SSSSSSSSSSS 68,42105 0,00041 | 8,28316 7 19
QQPQQPFPQ 68,18181 0,00095 | 8,25420 12 44

HacTaBak Ha cjejnehoj crpann

nnoonon-gj7

68



ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AAAPAPAS 66,66666 0,00006 | 8,07077 3 3
ADNN 66,66666 0,00006 | 8,07077 3 3
AEKTK 66,66666 0,00006 | 8,07077 3 3
AFDVSVWEIFGALL 66,66666 0,00006 | 8,07077 2 3
AFDVSVWEIFGALLRGGR 66,66666 0,00006 | 8,07077 2 3
AFLL 66,66666 0,00006 | 8,07077 3 3
AGATPT 66,66666 0,00006 | 8,07077 3 3
AGCA 66,66666 0,00006 | 8,07077 3 3
AGGNAGG 66,66666 0,00006 | 8,07077 3 3
AGIT 66,66666 0,00006 | 8,07077 3 3
AGPAGP 66,66666 0,00019 | 8,07077 6 9
AGPPGF 66,66666 0,00006 | 8,07077 3 3
AKQA 66,66666 0,00006 | 8,07077 3 3
AKQKAE 66,66666 0,00006 | 8,07077 2 3
AKRR 66,66666 0,00006 | 8,07077 3 3
ALARA 66,66666 0,00006 | 8,07077 3 3
ALFD 66,66666 0,00006 | 8,07077 3 3
ALYL 66,66666 0,00012 | 8,07077 6 6
AQQLE 66,66666 0,00006 | 8,07077 3 3
ARPP 66,66666 0,00006 | 8,07077 3 3
ASFV 66,66666 0,00006 | 8,07077 3 3
ASNA 66,66666 0,00006 | 8,07077 3 3
CIF 66,66666 0,00006 | 8,07077 3 3
DALLH 66,66666 0,00006 | 8,07077 3 3
DDC 66,66666 0,00006 | 8,07077 3 3
DEDL 66,66666 0,00006 | 8,07077 2 3
DEHVEEPTVA 66,66666 0,00012 | 8,07077 3 6
DIPY 66,66666 0,00006 | 8,07077 3 3
DKSKW 66,66666 0,00006 | 8,07077 3 3
DLND 66,66666 0,00006 | 8,07077 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
EEDEE 66,66666 0,00012 | 8,07077 3 6
EEEDEE 66,66666 0,00012 | 8,07077 3 6
EEGSVA 66,66666 0,00006 | 8,07077 2 3
EEIVQEE 66,66666 0,00006 | 8,07077 2 3
EEKELL 66,66666 0,00006 | 8,07077 3 3
EENVEEVEENVEENVEENVEENVEE 66,66666 0,00006 | 8,07077 3 3
EHLG 66,66666 0,00006 | 8,07077 3 3
EHVEE 66,66666 0,00012 | 8,07077 3 6
EHVEEP 66,66666 0,00019 | 8,07077 3 9
EHVEEPTVA 66,66666 0,00012 | 8,07077 3 6
EHVEEPTVAEEHVEEP 66,66666 0,00006 | 8,07077 3 3
EKEFLKKL 66,66666 0,00006 | 8,07077 3 3
EKQK 66,66666 0,00006 | 8,07077 3 3
ELDL 66,66666 0,00012 | 8,07077 5 6
EPPSS 66,66666 0,00006 | 8,07077 3 3
EPSG 66,66666 0,00006 | 8,07077 3 3
ERAG 66,66666 0,00006 | 8,07077 3 3
ERVL 66,66666 0,00006 | 8,07077 3 3
EVIN 66,66666 0,00019 | 8,07077 3 9
EVPA 66,66666 0,00006 | 8,07077 3 3
FALS 66,66666 0,00006 | 8,07077 3 3
FCR 66,66666 0,00006 | 8,07077 3 3
FEIT 66,66666 0,00006 | 8,07077 3 3
FPED 66,66666 0,00006 | 8,07077 3 3
FRLA 66,66666 0,00006 | 8,07077 3 3
FSAG 66,66666 0,00006 | 8,07077 3 3
FTFS 66,66666 0,00012 | 8,07077 6 6
GAALT 66,66666 0,00006 | 8,07077 3 3
GCH 66,66666 0,00006 | 8,07077 3 3
GDRADGQPAGDRA 66,66666 0,00031 | 8,07077 3 15

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
GDRADGQPAGDRADGQPAGDRA 66,66666 0,00012 | 8,07077 3 6
GDRADGQPAGDRADGQPAGDRADGQPAGDRA 66,66666 0,00006 | 8,07077 3 3
GEQGLPG 66,66666 0,00006 | 8,07077 3 3
GFSF 66,66666 0,00006 | 8,07077 3 3
GGAGGPGG 66,66666 0,00006 | 8,07077 3 3
GGAGT 66,66666 0,00006 | 8,07077 2 3
GGGGYG 66,66666 0,00006 | 8,07077 3 3
GGRLVVVP 66,66666 0,00012 | 8,07077 2 6
GGSGVSGGAGG 66,66666 0,00006 | 8,07077 3 3
GGVGGVGG 66,66666 0,00006 | 8,07077 3 3
GHRP 66,66666 0,00006 | 8,07077 3 3
GIPV 66,66666 0,00006 | 8,07077 3 3
GKPGERG 66,66666 0,00006 | 8,07077 3 3
GLGGA 66,66666 0,00006 | 8,07077 3 3
GPIGS 66,66666 0,00006 | 8,07077 3 3
GPVGPAG 66,66666 0,00006 | 8,07077 3 3
GQHY 66,66666 0,00006 | 8,07077 3 3
GRDL 66,66666 0,00006 | 8,07077 2 3
GSAGP 66,66666 0,00006 | 8,07077 3 3
GSGGNGGNAG 66,66666 0,00006 | 8,07077 2 3
GSRGR 66,66666 0,00006 | 8,07077 3 3
GSVGPVG 66,66666 0,00006 | 8,07077 3 3
GVNG 66,66666 0,00006 | 8,07077 3 3
HFV 66,66666 0,00031 | 8,07077 15 15
HQPQQ 66,66666 0,00006 | 8,07077 3 3
HRPG 66,66666 0,00006 | 8,07077 3 3
HSLV 66,66666 0,00006 | 8,07077 3 3
Icv 66,66666 0,00006 | 8,07077 3 3
IEGT 66,66666 0,00006 | 8,07077 3 3
IILS 66,66666 0,00006 | 8,07077 3 3

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
ILPV 66,66666 0,00006 | 8,07077 3 3
ITTI 66,66666 0,00012 | 8,07077 6 6
IYH 66,66666 0,00006 | 8,07077 3 3
KAVTK 66,66666 0,00006 | 8,07077 3 3
KELR 66,66666 0,00006 | 8,07077 3 3
KENI 66,66666 0,00006 | 8,07077 2 3
KGPSG 66,66666 0,00006 | 8,07077 3 3
KRSR 66,66666 0,00006 | 8,07077 3 3
KSSL 66,66666 0,00006 | 8,07077 3 3
KVTH 66,66666 0,00006 | 8,07077 3 3
LAPY 66,66666 0,00006 | 8,07077 3 3
LAVGS 66,66666 0,00006 | 8,07077 3 3
LEKA 66,66666 0,00006 | 8,07077 2 3
LFER 66,66666 0,00006 | 8,07077 3 3
LFQR 66,66666 0,00006 | 8,07077 3 3
LFVV 66,66666 0,00006 | 8,07077 3 3
LKKLQI 66,66666 0,00006 | 8,07077 3 3
LLVAT 66,66666 0,00006 | 8,07077 3 3
LMCN 66,66666 0,00006 | 8,07077 3 3
LPPPP 66,66666 0,00006 | 8,07077 3 3
LPPQQ 66,66666 0,00006 | 8,07077 3 3
LQGIG 66,66666 0,00006 | 8,07077 3 3
LRGA 66,66666 0,00006 | 8,07077 3 3
LRLI 66,66666 0,00006 | 8,07077 3 3
LRSLF 66,66666 0,00006 | 8,07077 3 3
LRVI 66,66666 0,00006 | 8,07077 3 3
LSNV 66,66666 0,00006 | 8,07077 3 3
LTSV 66,66666 0,00006 | 8,07077 3 3
LVVGV 66,66666 0,00006 | 8,07077 3 3
MATA 66,66666 0,00006 | 8,07077 3 3

HacTaBak Ha cjejnehoj crpann
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
MALA 66,66666 0,00019 | 8,07077 9 9
MIIP 66,66666 0,00006 | 8,07077 3 3
MINI 66,66666 0,00006 | 8,07077 3 3
MIVG 66,66666 0,00006 | 8,07077 3 3
MLLV 66,66666 0,00006 | 8,07077 3 3
NAW 66,66666 0,00012 | 8,07077 6 6
NENT 66,66666 0,00006 | 8,07077 3 3
NGANG 66,66666 0,00006 | 8,07077 3 3
NTDS 66,66666 0,00006 | 8,07077 3 3
PFPQPQQP 66,66666 0,00019 | 8,07077 5 9
PFSQQ 66,66666 0,00006 | 8,07077 2 3
PGPPGS 66,66666 0,00006 | 8,07077 3 3
PLQPQQPFPQ 66,66666 0,00019 | 8,07077 5 9
PPSGG 66,66666 0,00006 | 8,07077 3 3
PQPQQPQQ 66,66666 0,00006 | 8,07077 3 3
PQQPFL 66,66666 0,00006 | 8,07077 2 3
PQQPMEGPLVPEQ 66,66666 0,00006 | 8,07077 3 3
PQQPQRP 66,66666 0,00006 | 8,07077 3 3
PSEN 66,66666 0,00006 | 8,07077 3 3
PTAI 66,66666 0,00006 | 8,07077 3 3
PVPIP 66,66666 0,00006 | 8,07077 3 3
QELA 66,66666 0,00006 | 8,07077 3 3
QFF 66,66666 0,00006 | 8,07077 2 3
QFLL 66,66666 0,00006 | 8,07077 3 3
QLKT 66,66666 0,00006 | 8,07077 3 3
QLLS 66,66666 0,00006 | 8,07077 3 3
QPQQPFPQQPQQ 66,66666 0,00025 | 8,07077 4 12
QPQQQFPQ 66,66666 0,00006 | 8,07077 3 3
QQPEQII 66,66666 0,00012 | 8,07077 3 6
QSGS 66,66666 0,00006 | 8,07077 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
QSIP 66,66666 0,00006 | 8,07077 3 3
QTAL 66,66666 0,00006 | 8,07077 3 3
RARH 66,66666 0,00006 | 8,07077 3 3
RARLV 66,66666 0,00006 | 8,07077 3 3
RCF 66,66666 0,00006 | 8,07077 3 3
RDTL 66,66666 0,00006 | 8,07077 3 3
RGEAG 66,66666 0,00006 | 8,07077 3 3
RLPR 66,66666 0,00006 | 8,07077 3 3
RPRL 66,66666 0,00006 | 8,07077 3 3
RRHP 66,66666 0,00012 | 8,07077 6 6
RRRRG 66,66666 0,00006 | 8,07077 3 3
RRRRRRRR 66,66666 0,00006 | 8,07077 3 3
RSTM 66,66666 0,00006 | 8,07077 3 3
RVVKLA 66,66666 0,00006 | 8,07077 3 3
RYF 66,66666 0,00025 | 8,07077 12 12
SALDV 66,66666 0,00006 | 8,07077 3 3
SFKI 66,66666 0,00006 | 8,07077 3 3
SGVQ 66,66666 0,00006 | 8,07077 3 3
SLAKT 66,66666 0,00006 | 8,07077 3 3
SLLI 66,66666 0,00019 | 8,07077 3 9
SLRE 66,66666 0,00006 | 8,07077 3 3
SQIT 66,66666 0,00006 | 8,07077 3 3
SSCCRP 66,66666 0,00031 8,07077 2 15
STKAT 66,66666 0,00006 | 8,07077 3 3
SYCR 66,66666 0,00006 | 8,07077 3 3
TAAY 66,66666 0,00006 | 8,07077 3 3
TAEA 66,66666 0,00006 | 8,07077 3 3
TAPAG 66,66666 0,00006 | 8,07077 3 3
TCCR 66,66666 0,00012 | 8,07077 2 6
TDRR 66,66666 0,00006 | 8,07077 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
TGPA 66,66666 0,00006 | 8,07077 3 3
TGRPLIGNG 66,66666 0,00006 | 8,07077 3 3
THGV 66,66666 0,00006 | 8,07077 3 3
TIVA 66,66666 0,00006 | 8,07077 3 3
TLPQ 66,66666 0,00006 | 8,07077 3 3
TLVI 66,66666 0,00006 | 8,07077 3 3
TPSY 66,66666 0,00006 | 8,07077 3 3
TQIN 66,66666 0,00006 | 8,07077 3 3
TYLL 66,66666 0,00006 | 8,07077 3 3
VAGR 66,66666 0,00006 | 8,07077 3 3
VDFL 66,66666 0,00012 | 8,07077 6 6
VEKY 66,66666 0,00006 | 8,07077 3 3
VFLD 66,66666 0,00006 | 8,07077 3 3
VFLV 66,66666 0,00006 | 8,07077 3 3
VHPQ 66,66666 0,00006 | 8,07077 3 3
VHPRA 66,66666 0,00006 | 8,07077 3 3
VLDEA 66,66666 0,00006 | 8,07077 3 3
VLVF 66,66666 0,00006 | 8,07077 3 3
VLVI 66,66666 0,00006 | 8,07077 3 3
VRTD 66,66666 0,00006 | 8,07077 3 3
VTKVC 66,66666 0,00006 | 8,07077 3 3
VVGL 66,66666 0,00038 | 8,07077 18 18
YDEVH 66,66666 0,00006 | 8,07077 3 3
YDPR 66,66666 0,00006 | 8,07077 3 3
YEM 66,66666 0,00006 | 8,07077 3 3
YLAS 66,66666 0,00006 | 8,07077 3 3
YPQPQP 66,66666 0,00012 | 8,07077 4 6
YRMW 66,66666 0,00006 | 8,07077 3 3
YRRR 66,66666 0,00006 | 8,07077 3 3
YYV 66,66666 0,00012 | 8,07077 2 6
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
PQQPFP 66,34615 0,00219 | 8,03197 11 104
RRRR 66,18962 0,02356 | 8,01302 211 1118
LLAV 65,90909 0,00092 | 7,97906 26 44
GDRA 65,38461 0,00108 | 7,91557 10 52
IWL 64,70588 0,00035 | 7,83340 15 17
VPGVG 64,28571 0,00057 | 7,78253 2 28
WRRR 64,10256 0,00159 | 7,76036 28 78
QPQQPFP 63,82113 0,00499 | 7,72629 14 246
ALKA 63,63636 0,00022 | 7,70392 11 11
ATPAA 63,63636 0,00022 | 7,70392 2 11
GAGI 63,63636 0,00022 | 7,70392 11 11
LAILA 63,63636 0,00022 | 7,70392 11 11
LEDPY 63,63636 0,00022 | 7,70392 11 11
MIVT 63,63636 0,00022 | 7,70392 5 11
AW 62,50000 0,00015 | 7,56635 8 8
AVSK 62,50000 0,00015 | 7,56635 8 8
EREA 62,50000 0,00015 | 7,56635 2 8
GAQL 62,50000 0,00015 | 7,56635 8 8
NCH 62,50000 0,00015 | 7,56635 8 8
TQAP 62,50000 0,00015 | 7,56635 8 8
VAIV 62,50000 0,00015 | 7,56635 8 8
PQPQ 62,41135 0,00280 | 7,55562 31 141
PQQPQQPFP 62,06896 0,00057 | 7,51417 8 29
FPQPQ 61,53846 0,00025 | 7,44994 5 13
FYF 61,53846 0,00025 | 7,44994 13 13
FYY 61,53846 0,00025 | 7,44994 7 13
WTG 61,53846 0,00025 | 7,44994 11 13
YIY 61,53846 0,00025 | 7,44994 7 13
PQQPFPQQP 61,11111 0,00035 | 7,39821 8 18
QPQQPFPQ 60,98654 0,00433 | 7,38313 24 223
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
QPQQPF 60,89743 0,00605 | 7,37234 16 312
AAAGA 60,00000 0,00009 | 7,26370 5 5
AATP 60,00000 0,00009 | 7,26370 5 5
AATQA 60,00000 0,00009 | 7,26370 5 5
AGAQ 60,00000 0,00009 | 7,26370 5 5
AGQF 60,00000 0,00009 | 7,26370 ) 5
ARPR 60,00000 0,00009 | 7,26370 5) )
ARSA 60,00000 0,00009 | 7,26370 5 5
ASTV 60,00000 0,00009 | 7,26370 5 5
ATLF 60,00000 0,00009 | 7,26370 5 5
DLDF 60,00000 0,00009 | 7,26370 ) 5
DLRDK 60,00000 0,00009 | 7,26370 ) )
DPYSPS 60,00000 0,00009 | 7,26370 5 5
DQGD 60,00000 0,00009 | 7,26370 5 5
DVSR 60,00000 0,00009 | 7,26370 5 5
DYM 60,00000 0,00009 | 7,26370 5 5
EQEEKMW 60,00000 0,00009 | 7,26370 2 )
FEAA 60,00000 0,00009 | 7,26370 5 5
FFFF 60,00000 0,00009 | 7,26370 5 5
FIR 60,00000 0,00009 | 7,26370 4 5
FLIA 60,00000 0,00009 | 7,26370 5 5
FLLQ 60,00000 0,00009 | 7,26370 ) )
FPPQQPYPQ 60,00000 0,00009 | 7,26370 ) )
FPQQPQQIIPQQ 60,00000 0,00009 | 7,26370 5 5
FYP 60,00000 0,00019 | 7,26370 10 10
GASL 60,00000 0,00009 | 7,26370 5 5
GCQ 60,00000 0,00019 | 7,26370 3 10
GNVT 60,00000 0,00019 | 7,26370 9 10
IMEQ 60,00000 0,00009 | 7,26370 5 5
IVvv 60,00000 0,00009 | 7,26370 5 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
KISN 60,00000 0,00009 | 7,26370 ) )
KLQN 60,00000 0,00009 | 7,26370 5 5
KRLNF 60,00000 0,00009 | 7,26370 5 5
KYPY 60,00000 0,00009 | 7,26370 5 5
KYVD 60,00000 0,00009 | 7,26370 5 5
LIVL 60,00000 0,00009 | 7,26370 ) 5
LSKKLD 60,00000 0,00009 | 7,26370 5) )
LTRL 60,00000 0,00009 | 7,26370 5 5
LTTE 60,00000 0,00009 | 7,26370 5 5
LVIG 60,00000 0,00038 | 7,26370 20 20
LWSV 60,00000 0,00009 | 7,26370 5 5
MLDE 60,00000 0,00019 | 7,26370 10 10
MYF 60,00000 0,00009 | 7,26370 5 5
NDQI 60,00000 0,00009 | 7,26370 5 5
PARR 60,00000 0,00009 | 7,26370 5 5
PLQPQQPFPQQPQQP 60,00000 0,00009 | 7,26370 3 5
PQPQPFP 60,00000 0,00009 | 7,26370 ) )
PQPQQP 60,00000 0,00038 | 7,26370 6 20
PSAL 60,00000 0,00019 | 7,26370 9 10
QPQQPFPQPQQP 60,00000 0,00019 | 7,26370 7 10
QPQQPFSQPQQ 60,00000 0,00009 | 7,26370 3 5
QRPQQPFP 60,00000 0,00009 | 7,26370 4 )
QYQ 60,00000 0,00019 | 7,26370 9 10
RHIF 60,00000 0,00009 | 7,26370 5 5
RRGRR 60,00000 0,00009 | 7,26370 5 5
RVGS 60,00000 0,00009 | 7,26370 5 5
SFLDQ 60,00000 0,00009 | 7,26370 ) 5
SSFP 60,00000 0,00009 | 7,26370 ) )
TGGAGGAG 60,00000 0,00009 | 7,26370 3 5
TGRPLIGNGANG 60,00000 0,00009 | 7,26370 5 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
TLGT 60,00000 0,00009 | 7,26370 ) )
VAPS 60,00000 0,00009 | 7,26370 5 5
VIKNK 60,00000 0,00009 | 7,26370 5 5
YATA 60,00000 0,00009 | 7,26370 5 5
YIAE 60,00000 0,00009 | 7,26370 5 5
LVAL 59,25925 0,00050 | 7,17402 19 27
ADLI 58,82353 0,00031 7,12127 17 17
CCR 58,82353 0,00031 | 7,12127 4 17
PGGG 58,82353 0,00031 7,12127 7 17
PHE 58,33333 0,00044 | 7,06193 18 24
VRTL 58,33333 0,00022 | 7,06193 12 12
AAMV 57,14285 0,00012 | 6,91781 3 7
AGGNA 57,14285 0,00012 | 6,91781 3 7
APLS 57,14285 0,00012 | 6,91781 7 7
FPPQ 57,14285 0,00012 | 6,91781 5 7
FPQPQQ 57,14285 0,00101 | 6,91781 15 56
GSLQ 57,14285 0,00012 | 6,91781 7 7
11T 57,14285 0,00012 | 6,91781 5 7
LTVA 57,14285 0,00025 | 6,91781 14 14
LTVW 57,14285 0,00012 | 6,91781 7 7
MAF 57,14285 0,00012 | 6,91781 7 7
MFD 57,14285 0,00012 | 6,91781 7 7
PGIAG 57,14285 0,00012 | 6,91781 7 7
PGLPGLPG 57,14285 0,00012 | 6,91781 3 7
QGDPG 57,14285 0,00012 | 6,91781 3 7
VERL 57,14285 0,00012 | 6,91781 7 7
VLLI 57,14285 0,00025 | 6,91781 14 14
WTA 56,52173 0,00041 | 6,84261 16 23
RRW 56,47059 0,00152 | 6,83642 50 85
IPQQPQQ 56,25000 0,00028 | 6,80972 5 16
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
EEAQ 55,55555 0,00015 | 6,72564 ) 9
KAAL 55,55555 0,00015 | 6,72564 9 9
KMI 55,55555 0,00015 | 6,72564 7 9
LIAG 55,55555 0,00015 | 6,72564 9 9
LVLT 55,55555 0,00015 | 6,72564 9 9
NGAN 55,55555 0,00015 | 6,72564 4 9
PFPQ 55,555b5 0,00143 | 6,72564 17 81
PLQPQQPFP 55,55555 0,00015 | 6,72564 4 9
RAAAA 55,55555 0,00015 | 6,72564 9 9
VIAT 55,55555 0,00015 | 6,72564 7 9
VRLL 55,55555 0,00015 | 6,72564 9 9
QPQQP 55,52486 0,01920 | 6,72193 29 1086
QPFP 55,24475 0,00251 | 6,68802 33 143
AATG 55,00000 0,00035 | 6,65839 19 20
DAEA 54,54545 0,00019 | 6,60336 10 11
DDEE 54,54545 0,00019 | 6,60336 5 11
NVH 54,54545 0,00038 | 6,60336 20 22
VADA 54,54545 0,00019 | 6,60336 8 11
VELL 54,54545 0,00019 | 6,60336 11 11
VSAA 54,54545 0,00019 | 6,60336 11 11
YGH 54,54545 0,00019 | 6,60336 11 11
GTLA 54,16666 0,00041 | 6,55750 24 24
PQPQQ 54,16666 0,00041 6,55750 10 24
IGVA 53,84615 0,00022 | 6,51870 13 13
PFPQQ 53,84615 0,00022 | 6,51870 3 13
PVRE 53,84615 0,00022 | 6,51870 13 13
VLAT 53,84615 0,00022 | 6,51870 13 13
YYT 53,84615 0,00022 | 6,51870 3 13
LLVLL 53,33333 0,00025 | 6,45662 15 15
PQQPFPQ 53,33333 0,00076 | 6,45662 10 45
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
GTGGDGG 52,94117 0,00028 | 6,40914 3 17
MVF 52,63158 0,00031 | 6,37166 15 19
EQF 52,38095 0,00035 | 6,34132 13 21
QEQE 52,38095 0,00070 | 6,34132 3 42
QQPQQ 52,23880 0,00334 | 6,32411 28 201
RRRG 51,35135 0,00060 | 6,21668 30 37
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Tadema A.2: Iloyzaganoct, nmoapika, audT, OPOj MpOoTenHa y KOjuMa Ce M0jaB/byjy W Opoj mojasspbuBamma JIH-mmoHOBaKa dmja ce mo3uruja jgese

KOMIIOHEHTe IIpecena ca mosunpjoM T-hemmjckux enmrona ca noysganomhy > 50%

ITonoBak IToyspmanoct | Iloapiika JIndT | Bpoj nporenna | Bpoj monoBaka
AAAVE 100,00000 0,00006 | 19,78334 2 2
AADY 100,00000 0,00009 | 19,78334 3 3
AATI 100,00000 0,00006 | 19,78334 2 2
AALRA 100,00000 0,00006 | 19,78334 2 2
AALTV 100,00000 0,00009 | 19,78334 3 3
AAMC 100,00000 0,00015 | 19,78334 5 5
AARH 100,00000 0,00015 | 19,78334 5 5
AAVAV 100,00000 0,00015 | 19,78334 5 5
AAVEYLKSDEFETIVVTVDSLPEFKNFLNFLQTNGLNAIEF 100,00000 0,00006 | 19,78334 2 2
AAVVL 100,00000 0,00009 | 19,78334 3 3
AEENVE 100,00000 0,00006 | 19,78334 2 2
AEENVEHDAEENVE 100,00000 0,00006 | 19,78334 2 2
AEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 19,78334 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 19,78334 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 19,78334 2 2
AFAF 100,00000 0,00015 | 19,78334 5 5
AFAFAF 100,00000 0,00015 | 19,78334 5 5
AGAI 100,00000 0,00009 | 19,78334 3 3
AIVI 100,00000 0,00009 | 19,78334 3 3
AKEAFRL 100,00000 0,00006 | 19,78334 2 2
ALTP 100,00000 0,00006 | 19,78334 2 2
ALVIA 100,00000 0,00006 | 19,78334 2 2
AMPEYQ 100,00000 0,00012 | 19,78334 2 4
APDVA 100,00000 0,00019 | 19,78334 6 6
APGVGVAPGVGVAPGVG 100,00000 0,00006 | 19,78334 2 2
AQAK 100,00000 0,00015 | 19,78334 5 5
AQFV 100,00000 0,00006 | 19,78334 2 2
AQPALFAVEMGLARLWQSWG 100,00000 0,00015 | 19,78334 5 5
ASIL 100,00000 0,00006 | 19,78334 2 2
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
ASRKGLRRDLDASREAKKQ 100,00000 0,00006 | 19,78334 2 2
AVRALV 100,00000 0,00006 | 19,78334 2 2
AVTVA 100,00000 0,00009 | 19,78334 3 3
AWLL 100,00000 0,00012 | 19,78334 4 4
AWLLA 100,00000 0,00006 | 19,78334 2 2
CLTR 100,00000 0,00006 | 19,78334 2 2
DFGD 100,00000 0,00006 | 19,78334 2 2
DFLAL 100,00000 0,00015 | 19,78334 2 5
DITFL 100,00000 0,00006 | 19,78334 2 2
DRFR 100,00000 0,00006 | 19,78334 2 2
DSLSEE 100,00000 0,00009 | 19,78334 3 3
EADN 100,00000 0,00006 | 19,78334 2 2
EAQR 100,00000 0,00019 | 19,78334 6 6
EENVEENVEEVEENVEENVEENVEENVEE 100,00000 0,00012 | 19,78334 2 4
EIHL 100,00000 0,00006 | 19,78334 2 2
EILP 100,00000 0,00006 | 19,78334 2 2
EIVPNS 100,00000 0,00006 | 19,78334 2 2
ERVVA 100,00000 0,00006 | 19,78334 2 2
ETRS 100,00000 0,00006 | 19,78334 2 2
FDYV 100,00000 0,00006 | 19,78334 2 2
FFFFF 100,00000 0,00009 | 19,78334 3 3
FFFFFF 100,00000 0,00006 | 19,78334 2 2
FLIAG 100,00000 0,00006 | 19,78334 2 2
FLID 100,00000 0,00006 | 19,78334 2 2
FLIDGS 100,00000 0,00012 | 19,78334 2 4
FPQPQQT 100,00000 0,00006 | 19,78334 2 2
GAAAL 100,00000 0,00006 | 19,78334 2 2
GANATTAG 100,00000 0,00006 | 19,78334 2 2
GARV 100,00000 0,00006 | 19,78334 2 2
GDRGLPGP 100,00000 0,00006 | 19,78334 2 2
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
GFAM 100,00000 0,00009 | 19,78334 3 3
GFPGD 100,00000 0,00006 | 19,78334 2 2
GGAGGVGGAGGGTGGAGG 100,00000 0,00006 | 19,78334 2 2
GGDGGGG 100,00000 0,00006 | 19,78334 2 2
GGLR 100,00000 0,00006 | 19,78334 2 2
GGMPG 100,00000 0,00006 | 19,78334 2 2
GGMPGGM 100,00000 0,00006 | 19,78334 2 2
GGMPGGMPGGM 100,00000 0,00006 | 19,78334 2 2
GGMPGGMPGGMPGGM 100,00000 0,00006 | 19,78334 2 2
GIPGEKGD 100,00000 0,00006 | 19,78334 2 2
GKAGDGGAG 100,00000 0,00012 | 19,78334 2 4
GLLW 100,00000 0,00009 | 19,78334 3 3
GNHAAGILT 100,00000 0,00009 | 19,78334 3 3
GPAGPAGP 100,00000 0,00006 | 19,78334 2 2
GPAGPPGP 100,00000 0,00006 | 19,78334 2 2
GQEGLVE 100,00000 0,00006 | 19,78334 2 2
GRTPE 100,00000 0,00009 | 19,78334 3 3
GVKR 100,00000 0,00022 | 19,78334 7 7
HAKS 100,00000 0,00009 | 19,78334 3 3
HVPF 100,00000 0,00006 | 19,78334 2 2
IFGFL 100,00000 0,00012 | 19,78334 4 4
IFH 100,00000 0,00006 | 19,78334 2 2
IKSY 100,00000 0,00006 | 19,78334 2 2
IPVAGEPAA 100,00000 0,00006 | 19,78334 2 2
IRDF 100,00000 0,00012 | 19,78334 2 4
IVIA 100,00000 0,00009 | 19,78334 3 3
KAQG 100,00000 0,00006 | 19,78334 2 2
KEAFR 100,00000 0,00009 | 19,78334 3 3
KELLTA 100,00000 0,00009 | 19,78334 3 3
KILI 100,00000 0,00006 | 19,78334 2 2

HacTraBakK Ha CJIe,Z(ehOj cTpanu

nnoonon-gj7

G0t



IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
KLTF 100,00000 0,00009 | 19,78334 3 3
KTKE 100,00000 0,00015 | 19,78334 3 5
KTKEGV 100,00000 0,00006 | 19,78334 2 2
KTPP 100,00000 0,00006 | 19,78334 2 2
KVVA 100,00000 0,00006 | 19,78334 2 2
LAFT 100,00000 0,00012 | 19,78334 4 4
LAGAS 100,00000 0,00006 | 19,78334 2 2
LAGLV 100,00000 0,00006 | 19,78334 2 2
LAHP 100,00000 0,00019 | 19,78334 6 6
LATAADYLANDAEV 100,00000 0,00006 | 19,78334 2 2
LALLAL 100,00000 0,00006 | 19,78334 2 2
LALLALLAL 100,00000 0,00006 | 19,78334 2 2
LDEAE 100,00000 0,00006 | 19,78334 2 2
LFVS 100,00000 0,00009 | 19,78334 3 3
LGIPG 100,00000 0,00006 | 19,78334 2 2
LIQKLKDKGVDVDHIIELTHQIFNIVRDTRGLPEDLQDFLALIP 100,00000 0,00006 | 19,78334 2 2
LKDKGVDVDH 100,00000 0,00012 | 19,78334 2 4
LKVG 100,00000 0,00012 | 19,78334 4 4
LLALG 100,00000 0,00009 | 19,78334 3 3
LQGMA 100,00000 0,00006 | 19,78334 2 2
LQYK 100,00000 0,00006 | 19,78334 2 2
LREH 100,00000 0,00009 | 19,78334 3 3
LRGF 100,00000 0,00006 | 19,78334 2 2
LRLLD 100,00000 0,00009 | 19,78334 3 3
LSGGQRQRV 100,00000 0,00022 | 19,78334 7 7
LTRY 100,00000 0,00006 | 19,78334 2 2
LVALLL 100,00000 0,00022 | 19,78334 7 7
LVLIS 100,00000 0,00006 | 19,78334 2 2
LVNV 100,00000 0,00009 | 19,78334 3 3
LYAT 100,00000 0,00006 | 19,78334 2 2
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
MFET 100,00000 0,00006 | 19,78334 2 2
MHC 100,00000 0,00006 | 19,78334 2 2
NHRI 100,00000 0,00012 | 19,78334 4 4
NITA 100,00000 0,00012 | 19,78334 4 4
NLNL 100,00000 0,00006 | 19,78334 2 2
NMER 100,00000 0,00006 | 19,78334 2 2
NNIHDLLGIPHIP 100,00000 0,00012 | 19,78334 2 4
NQSI 100,00000 0,00006 | 19,78334 2 2
NQTQ 100,00000 0,00006 | 19,78334 2 2
PFPQQP 100,00000 0,00009 | 19,78334 2 3
PGPPGSP 100,00000 0,00006 | 19,78334 2 2
PGPVGPAG 100,00000 0,00009 | 19,78334 3 3
PGVGVAPG 100,00000 0,00006 | 19,78334 2 2
PGVGVAPGVG 100,00000 0,00006 | 19,78334 2 2
PGVGVAPGVGVAPG 100,00000 0,00006 | 19,78334 2 2
PGVGVAPGVGVAPGVG 100,00000 0,00006 | 19,78334 2 2
PGVGVAPGVGVAPGVGVAPG 100,00000 0,00006 | 19,78334 2 2
PIVI 100,00000 0,00006 | 19,78334 2 2
PIW 100,00000 0,00006 | 19,78334 2 2
PKWR 100,00000 0,00006 | 19,78334 2 2
PLQPQQ 100,00000 0,00025 | 19,78334 2 8
PQPAP 100,00000 0,00009 | 19,78334 3 3
PQPQLPYPQPQ 100,00000 0,00015 | 19,78334 ) 5
PQPQLPYPQPQLPYPQPQ 100,00000 0,00009 | 19,78334 3 3
PQQPQP 100,00000 0,00025 | 19,78334 2 8
PQQPQPYPQQP 100,00000 0,00019 | 19,78334 4 6
PQQPQQPFPQPQQP 100,00000 0,00006 | 19,78334 2 2
PQQT 100,00000 0,00009 | 19,78334 3 3
PRSR 100,00000 0,00019 | 19,78334 6 6
PVLI 100,00000 0,00009 | 19,78334 3 3
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
PYPQPQP 100,00000 0,00006 | 19,78334 2 2
QFPQP 100,00000 0,00006 | 19,78334 2 2
QITAS 100,00000 0,00006 | 19,78334 2 2
QITEL 100,00000 0,00006 | 19,78334 2 2
QIVG 100,00000 0,00015 | 19,78334 5 5
QPQQPFPQQPEQII 100,00000 0,00006 | 19,78334 2 2
QPQQSFPQQ 100,00000 0,00006 | 19,78334 2 2
QPQQTFPQ 100,00000 0,00006 | 19,78334 2 2
QQPFPLQPQQPFPQQPQQPFPQ 100,00000 0,00006 | 19,78334 2 2
QQPFPQPQQP 100,00000 0,00015 | 19,78334 4 5
QQPIP 100,00000 0,00009 | 19,78334 3 3
QRAF 100,00000 0,00015 | 19,78334 5 5
QRTV 100,00000 0,00006 | 19,78334 2 2
QSIV 100,00000 0,00006 | 19,78334 2 2
QSQS 100,00000 0,00006 | 19,78334 2 2
RARRR 100,00000 0,00006 | 19,78334 2 2
RDFL 100,00000 0,00006 | 19,78334 2 2
REFVK 100,00000 0,00006 | 19,78334 2 2
RGGV 100,00000 0,00006 | 19,78334 2 2
RGLPGPPGA 100,00000 0,00006 | 19,78334 2 2
RPFK 100,00000 0,00006 | 19,78334 2 2
RPRRR 100,00000 0,00015 | 19,78334 5 5
RRGKK 100,00000 0,00006 | 19,78334 2 2
RRGRRRR 100,00000 0,00006 | 19,78334 2 2
RRRRPRR 100,00000 0,00006 | 19,78334 2 2
RRSI 100,00000 0,00006 | 19,78334 2 2
RRWRRR 100,00000 0,00006 | 19,78334 2 2
RRWRRRR 100,00000 0,00006 | 19,78334 2 2
RSAVG 100,00000 0,00009 | 19,78334 3 3
RWRRRR 100,00000 0,00006 | 19,78334 2 2
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
RYRRR 100,00000 0,00006 | 19,78334 2 2
SDEEE 100,00000 0,00015 | 19,78334 5 5
SKIGS 100,00000 0,00006 | 19,78334 2 2
SMLA 100,00000 0,00006 | 19,78334 2 2
SPEFKALYDAIRSPEFQSIV 100,00000 0,00012 | 19,78334 2 4
SQPQ 100,00000 0,00009 | 19,78334 3 3
SRTD 100,00000 0,00006 | 19,78334 2 2
SYM 100,00000 0,00009 | 19,78334 3 3
TAAAL 100,00000 0,00006 | 19,78334 2 2
TAFAV 100,00000 0,00012 | 19,78334 4 4
TFLI 100,00000 0,00012 | 19,78334 4 4
THM 100,00000 0,00006 | 19,78334 2 2
TILA 100,00000 0,00009 | 19,78334 3 3
TLKAMPEYQ 100,00000 0,00006 | 19,78334 2 2
TQGA 100,00000 0,00006 | 19,78334 2 2
TSGRF 100,00000 0,00006 | 19,78334 2 2
TSYAQPALFAVEMGLARLWQSWG 100,00000 0,00009 | 19,78334 3 3
VAES 100,00000 0,00006 | 19,78334 2 2
VASTV 100,00000 0,00006 | 19,78334 2 2
VEAE 100,00000 0,00006 | 19,78334 2 2
VGAAA 100,00000 0,00006 | 19,78334 2 2
VGKE 100,00000 0,00006 | 19,78334 2 2
VIRA 100,00000 0,00006 | 19,78334 2 2
VMER 100,00000 0,00015 | 19,78334 5 5
VMES 100,00000 0,00015 | 19,78334 5 5
VNSA 100,00000 0,00006 | 19,78334 2 2
VQYS 100,00000 0,00006 | 19,78334 2 2
VSNL 100,00000 0,00006 | 19,78334 2 2
VWF 100,00000 0,00006 | 19,78334 2 2
VYRY 100,00000 0,00006 | 19,78334 2 2
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
WDAA 100,00000 0,00006 | 19,78334 2 2
WDD 100,00000 0,00006 | 19,78334 2 2
WRRRRRR 100,00000 0,00006 | 19,78334 2 2
WRRW 100,00000 0,00012 | 19,78334 4 4
WRRWRR 100,00000 0,00006 | 19,78334 2 2
YLRE 100,00000 0,00009 | 19,78334 3 3
QQPQP 92,85714 0,00041 | 18,37024 6 14
FWL 92,30769 0,00038 | 18,26154 13 13
RRWRR 92,00000 0,00073 | 18,20067 19 25
EENVEENVEE 89,99999 0,00114 | 17,80500 3 40
ILW 89,99999 0,00028 | 17,80500 10 10
AFPA 88,88888 0,00025 | 17,58519 9 9
GPAGPRGE 88,38888 0,00025 | 17,58519 3 9
NVEE 88,88888 0,00127 | 17,58519 2 45
AATAA 88,23529 0,00047 | 17,45589 13 17
ILPL 87,50000 0,00022 | 17,31042 8 8
LKRA 87,50000 0,00022 | 17,31042 8 8
LTRA 87,50000 0,00022 | 17,31042 8 8
RRRRRRR 87,50000 0,00022 | 17,31042 8 8
GDKPPPFGQAA 85,71428 0,00019 | 16,95715 2 7
KMH 85,71428 0,00019 | 16,95715 3 7
VAGF 85,71428 0,00019 | 16,95715 7 7
ARLM 83,33333 0,00015 | 16,48611 6 6
FDVA 83,33333 0,00015 | 16,48611 6 6
FPQPQQP 83,33333 0,00015 | 16,48611 4 6
GWI 83,33333 0,00015 | 16,48611 6 6
PYPQ 83,33333 0,00047 | 16,48611 10 18
QPQQPFPQPQ 83,33333 0,00015 | 16,48611 3 6
LDLDL 81,81818 0,00028 | 16,18637 11 11
ADII 80,00000 0,00012 | 15,82667 5 5
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
ALVI 80,00000 0,00012 | 15,82667 5 5
ATATA 80,00000 0,00012 | 15,82667 5 5
DEPE 80,00000 0,00012 | 15,82667 5 5
TATF 80,00000 0,00012 | 15,82667 5 5
KPLC 80,00000 0,00012 | 15,82667 5 5
LKSLF 80,00000 0,00012 | 15,82667 5 5
LLTF 80,00000 0,00012 | 15,82667 ) )
NLEN 80,00000 0,00012 | 15,82667 5 5
NPPNPPNPPNP 80,00000 0,00012 | 15,82667 5 5
NPPNPPNPPNPPNP 80,00000 0,00012 | 15,82667 5 5
NPPNPPNPPNPPNPPNP 80,00000 0,00012 | 15,82667 5 5
PQQPFPQQ 80,00000 0,00012 | 15,82667 4 5
QLLQE 80,00000 0,00012 | 15,82667 2 5
QQPL 80,00000 0,00012 | 15,82667 4 5
RWRR 80,00000 0,00089 | 15,82667 24 35
VEYL 80,00000 0,00012 | 15,82667 5 5
VSRS 80,00000 0,00012 | 15,82667 3 5
wQY 80,00000 0,00012 | 15,82667 5 5
YPYV 80,00000 0,00012 | 15,82667 5 5
RWRRR 78,94737 0,00047 | 15,61842 15 19
FLVA 7T 0,00022 | 15,38704 8 9
SPEF 7T 0,00044 | 15,38704 2 18
APDR 75,00000 0,00009 | 14,83750 4 4
ASDE 75,00000 0,00009 | 14,83750 2 4
ASRKG 75,00000 0,00009 | 14,83750 2 4
DELDE 75,00000 0,00009 | 14,83750 4 4
DSIV 75,00000 0,00009 | 14,83750 2 4
EVVA 75,00000 0,00009 | 14,83750 4 4
FPQPQQPQQPFPQ 75,00000 0,00009 | 14,83750 2 4
GGMGGGM 75,00000 0,00009 | 14,83750 4 4
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
GPTGA 75,00000 0,00009 | 14,83750 2 4
IGFL 75,00000 0,00009 | 14,83750 4 4
KAYL 75,00000 0,00009 | 14,83750 4 4
KEAFRL 75,00000 0,00019 | 14,83750 8 8
LNDR 75,00000 0,00009 | 14,83750 4 4
LRSKMGKWC 75,00000 0,00009 | 14,83750 2 4
NAH 75,00000 0,00047 | 14,83750 12 20
NGW 75,00000 0,00009 | 14,83750 4 4
PFPQPQQ 75,00000 0,00009 | 14,83750 3 4
PQPPR 75,00000 0,00009 | 14,83750 4 4
PQQPQQPFPQPQ 75,00000 0,00009 | 14,83750 4 4
PQRP 75,00000 0,00009 | 14,83750 2 4
RRGVGI 75,00000 0,00009 | 14,83750 2 4
RRWR 75,00000 0,00047 | 14,83750 19 20
RVSL 75,00000 0,00009 | 14,83750 4 4
SQQQQPPFSQQQQP 75,00000 0,00009 | 14,83750 2 4
TVFE 75,00000 0,00019 | 14,83750 8 8
VEKA 75,00000 0,00009 | 14,83750 4 4
WII 75,00000 0,00009 | 14,83750 4 4
YLYSR 75,00000 0,00028 | 14,83750 12 12
AMF 73,33333 0,00035 | 14,50778 15 15
QPFPQ 73,33333 0,00035 | 14,50778 5 15
TALI 72,72727 0,00025 | 14,38788 11 11
ELATK 71,42857 0,00015 | 14,13096 7 7
FALL 71,42857 0,00015 | 14,13096 7 7
FLPL 71,42857 0,00015 | 14,13096 7 7
IATA 71,42857 0,00015 | 14,13096 7 7
QFT 71,42857 0,00015 | 14,13096 7 7
QQPQQPF 71,42857 0,00015 | 14,13096 4 7
SLLF 71,42857 0,00015 | 14,13096 7 7
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
YLRK 71,42857 0,00015 | 14,13096 7 7
YPQPQ 71,42857 0,00015 | 14,13096 5 7
EENVE 71,05262 0,00687 | 14,05658 3 304
DLER 69,99999 0,00022 | 13,84834 10 10
EDVV 69,99999 0,00044 | 13,84834 7 20
PEDD 69,99999 0,00022 | 13,84834 10 10
RRRRP 69,99999 0,00022 | 13,84834 8 10
RRRWR 69,99999 0,00022 | 13,84834 10 10
VILP 69,99999 0,00022 | 13,84834 10 10
SSSSSSSSSSS 68,42105 0,00041 | 13,53597 7 19
AAAPAPAS 66,66666 0,00006 | 13,18889 3 3
AEKTK 66,66666 0,00006 | 13,18889 3 3
AFDVSVWEIFGALL 66,66666 0,00006 | 13,18889 2 3
AFDVSVWEIFGALLRGGR 66,66666 0,00006 | 13,18889 2 3
AFLL 66,66666 0,00006 | 13,18889 3 3
AGATPT 66,66666 0,00006 | 13,18889 3 3
AGGNAGG 66,66666 0,00006 | 13,18889 3 3
AGIT 66,66666 0,00006 | 13,18889 3 3
AGPPGF 66,66666 0,00006 | 13,18889 3 3
AKQA 66,66666 0,00006 | 13,18889 3 3
AKRR 66,66666 0,00006 | 13,18889 3 3
AQQLE 66,66666 0,00006 | 13,18889 3 3
CIF 66,66666 0,00006 | 13,18889 3 3
DALLH 66,66666 0,00006 | 13,18889 3 3
DEDL 66,66666 0,00006 | 13,18889 2 3
DLND 66,66666 0,00006 | 13,18889 3 3
EEDEE 66,66666 0,00012 | 13,18889 3 6
EEKELL 66,66666 0,00006 | 13,18889 3 3
EENVEEVEENVEENVEENVEENVEE 66,66666 0,00006 | 13,18889 3 3
EHVEEPTVAEEHVEEP 66,66666 0,00006 | 13,18889 3 3
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
EKEFLKKL 66,66666 0,00006 | 13,18889 3 3
EKQK 66,66666 0,00006 | 13,18889 3 3
EPSG 66,66666 0,00006 | 13,18889 3 3
FALS 66,66666 0,00006 | 13,18889 3 3
FCR 66,66666 0,00006 | 13,18889 3 3
FEIT 66,66666 0,00006 | 13,18889 3 3
FSAG 66,66666 0,00006 | 13,18889 3 3
GDRADGQPAGDRA 66,66666 0,00031 | 13,18889 3 15
GDRADGQPAGDRADGQPAGDRA 66,66666 0,00012 | 13,18889 3 6
GDRADGQPAGDRADGQPAGDRADGQPAGDRA 66,66666 0,00006 | 13,18889 3 3
GGAGGPGG 66,66666 0,00006 | 13,18889 3 3
GGGGYG 66,66666 0,00006 | 13,18889 3 3
GGVGGVGG 66,66666 0,00006 | 13,18889 3 3
GHRP 66,66666 0,00006 | 13,18889 3 3
GPIGS 66,66666 0,00006 | 13,18889 3 3
GPVGPAG 66,66666 0,00006 | 13,18889 3 3
GPVGPAGP 66,66666 0,00006 | 13,18889 3 3
GRDL 66,66666 0,00006 | 13,18889 2 3
GSAGP 66,66666 0,00006 | 13,18889 3 3
GSGGNGGNAG 66,66666 0,00006 | 13,18889 2 3
GSRGR 66,66666 0,00006 | 13,18889 3 3
GSVGPVG 66,66666 0,00006 | 13,18889 3 3
HQPQQ 66,66666 0,00006 | 13,18889 3 3
HRPG 66,66666 0,00006 | 13,18889 3 3
HSLV 66,66666 0,00006 | 13,18889 3 3
HVAD 66,66666 0,00006 | 13,18889 3 3
IEGT 66,66666 0,00006 | 13,18889 3 3
KAVTK 66,66666 0,00006 | 13,18889 3 3
KEEKQISDASRQGLRRDLDASREAKKQVEK 66,66666 0,00006 | 13,18889 2 3
KELR 66,66666 0,00006 | 13,18889 3 3
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
KGPSG 66,66666 0,00006 | 13,18889 3 3
KRSR 66,66666 0,00006 | 13,18889 3 3
KSSL 66,66666 0,00006 | 13,18889 3 3
KVTH 66,66666 0,00006 | 13,18889 3 3
LAPY 66,66666 0,00006 | 13,18889 3 3
LEKA 66,66666 0,00006 | 13,18889 2 3
LKKLQI 66,66666 0,00006 | 13,18889 3 3
LLVAT 66,66666 0,00006 | 13,18889 3 3
LMCN 66,66666 0,00006 | 13,18889 3 3
LPPPP 66,66666 0,00006 | 13,18889 3 3
LPPQQ 66,66666 0,00006 | 13,18889 3 3
LQGIG 66,66666 0,00006 | 13,18889 3 3
LRLI 66,66666 0,00006 | 13,18889 3 3
LRSLF 66,66666 0,00006 | 13,18889 3 3
LTSV 66,66666 0,00006 | 13,18889 3 3
LVVGV 66,66666 0,00006 | 13,18889 3 3
MITP 66,66666 0,00006 | 13,18889 3 3
MLLV 66,66666 0,00006 | 13,18889 3 3
NAW 66,66666 0,00012 | 13,18889 6 6
NGANG 66,66666 0,00006 | 13,18889 3 3
PEFK 66,66666 0,00025 | 13,18889 2 12
PFPQPQQP 66,66666 0,00019 | 13,18889 5 9
PFSQQ 66,66666 0,00006 | 13,18889 2 3
PGPMGP 66,66666 0,00006 | 13,18889 3 3
PGPPGS 66,66666 0,00006 | 13,18889 3 3
PPSGG 66,66666 0,00006 | 13,18889 3 3
PQPQPF 66,66666 0,00006 | 13,18889 3 3
PQPQQPQQ 66,66666 0,00006 | 13,18889 3 3
PQQPMEGPLVPEQ 66,66666 0,00006 | 13,18889 3 3
PQQPYPQ 66,66666 0,00006 | 13,18889 3 3
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
PRRRR 66,66666 0,00006 | 13,18889 2 3
PSEN 66,66666 0,00006 | 13,18889 3 3
PSSGFFNSG 66,66666 0,00006 | 13,18889 2 3
PVPIP 66,66666 0,00006 | 13,18889 3 3
QELA 66,66666 0,00006 | 13,18889 3 3
QFF 66,66666 0,00006 | 13,18889 2 3
QLLS 66,66666 0,00006 | 13,18889 3 3
QPQPF 66,66666 0,00019 | 13,18889 9 9
QPQQPFPQQPQQ 66,66666 0,00025 | 13,18889 4 12
QPQQQFPQ 66,66666 0,00006 | 13,18889 3 3
QPQQT 66,66666 0,00012 | 13,18889 4 6
QQPFPQPQQ 66,66666 0,00019 | 13,18889 4 9
QSGS 66,66666 0,00006 | 13,18889 3 3
QSIP 66,66666 0,00006 | 13,18889 3 3
RARH 66,66666 0,00006 | 13,18889 3 3
RGEAG 66,66666 0,00006 | 13,18889 3 3
RLPR 66,66666 0,00006 | 13,18889 3 3
RRHP 66,66666 0,00012 | 13,18889 6 6
RRLLR 66,66666 0,00012 | 13,18889 6 6
RRRRRRRR 66,66666 0,00006 | 13,18889 3 3
SGVQ 66,66666 0,00006 | 13,18889 3 3
SLAKT 66,66666 0,00006 | 13,18889 3 3
SLLI 66,66666 0,00019 | 13,18889 3 9
SQII 66,66666 0,00006 | 13,18889 3 3
SSCCRP 66,66666 0,00031 | 13,18889 2 15
STKAT 66,66666 0,00006 | 13,18889 3 3
TAEA 66,66666 0,00006 | 13,18889 3 3
TAPAG 66,66666 0,00006 | 13,18889 3 3
TGPA 66,66666 0,00006 | 13,18889 3 3
TGRPLIGNG 66,66666 0,00006 | 13,18889 3 3
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
TIVA 66,66666 0,00006 | 13,18889 3 3
TPSY 66,66666 0,00006 | 13,18889 3 3
TQIN 66,66666 0,00006 | 13,18889 3 3
TYLL 66,66666 0,00006 | 13,18889 3 3
VAGR 66,66666 0,00006 | 13,18889 3 3
VDFL 66,66666 0,00012 | 13,18889 6 6
VEKY 66,66666 0,00006 | 13,18889 3 3
VFLD 66,66666 0,00006 | 13,18889 3 3
VFLV 66,66666 0,00006 | 13,18889 3 3
VHPRA 66,66666 0,00006 | 13,18889 3 3
VLDEA 66,66666 0,00006 | 13,18889 3 3
VLVF 66,66666 0,00006 | 13,18889 3 3
VLVI 66,66666 0,00006 | 13,18889 3 3
VTKVC 66,66666 0,00006 | 13,18889 3 3
YDPR 66,66666 0,00006 | 13,18889 3 3
YILY 66,66666 0,00006 | 13,18889 3 3
YPQPQP 66,66666 0,00012 | 13,18889 4 6
GDRA 65,38461 0,00108 | 12,93526 10 52
GQPAGDRAAGQPAGD 63,63636 0,00022 | 12,58940 3 11
LAILA 63,63636 0,00022 | 12,58940 11 11
MIVT 63,63636 0,00022 | 12,58940 5 11
GGTGGAGGAGG 62,50000 0,00015 | 12,36459 2 8
NCH 62,50000 0,00015 | 12,36459 8 8
PFSQQQQ 62,50000 0,00015 | 12,36459 3 8
QPQQPFPQQPQQP 62,50000 0,00031 | 12,36459 7 16
FYF 61,53846 0,00025 | 12,17436 13 13
RRRRRR 60,56337 0,00136 | 11,98146 38 71
RRRRR 60,19417 0,00394 | 11,90842 76 206
AGQF 60,00000 0,00009 | 11,87000 5 5
AIM 60,00000 0,00038 | 11,87000 18 20
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
ARPR 60,00000 0,00009 | 11,87000 ) 5
DLDSV 60,00000 0,00009 | 11,87000 5 5
DLRDK 60,00000 0,00009 | 11,87000 5 5
DVSR 60,00000 0,00009 | 11,87000 5 5
EQEEKMW 60,00000 0,00009 | 11,87000 2 5
FEAA 60,00000 0,00009 | 11,87000 5 5
FFFF 60,00000 0,00009 | 11,87000 ) )
FPPQQPYPQ 60,00000 0,00009 | 11,87000 5 5
GGGEGGG 60,00000 0,00019 | 11,87000 2 10
GLIDD 60,00000 0,00009 | 11,87000 3 5
GLPGLPGP 60,00000 0,00019 | 11,87000 2 10
KISN 60,00000 0,00009 | 11,87000 5 5
KLQN 60,00000 0,00009 | 11,87000 5 5
KRLNF 60,00000 0,00009 | 11,87000 5 5
LVVS 60,00000 0,00009 | 11,87000 5 5
NDQI 60,00000 0,00009 | 11,87000 5 5
QQPQQPFPQPQQ 60,00000 0,00019 | 11,87000 4 10
QRPQQPFP 60,00000 0,00009 | 11,87000 4 5
QYQ 60,00000 0,00019 | 11,87000 9 10
RHIF 60,00000 0,00009 | 11,87000 5 5
RRGRR 60,00000 0,00009 | 11,87000 5 5
TGGAGGAG 60,00000 0,00009 | 11,87000 3 5
TGRPLIGNGANG 60,00000 0,00009 | 11,87000 ) 5
TLGT 60,00000 0,00009 | 11,87000 5 5
YATA 60,00000 0,00009 | 11,87000 5 5
YTAE 60,00000 0,00009 | 11,87000 5 5
YYIP 60,00000 0,00009 | 11,87000 5 5
IVLA 58,33333 0,00022 | 11,54028 12 12
PQQPQQPFPQ 57,89473 0,00035 | 11,45351 10 19
AGGNA 57,14285 0,00012 | 11,30476 3 7
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IlonoBak Iloyzaanoct | Iloapiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
AVAAA 57,14285 0,00012 | 11,30476 7 7
GSLQ 57,14285 0,00012 | 11,30476 7 7
II11 57,14285 0,00012 | 11,30476 5 7
IVAA 57,14285 0,00012 | 11,30476 7 7
LTVA 57,14285 0,00025 | 11,30476 14 14
LTVW 57,14285 0,00012 | 11,30476 7 7
PGLPGLPG 57,14285 0,00012 | 11,30476 3 7
QGDPG 57,14285 0,00012 | 11,30476 3 7
QIIPQQPQQPFPLQPQQP 57,14285 0,00012 | 11,30476 5 7
VRRRR 57,14285 0,00012 | 11,30476 6 7
AGAGGAGG 55,555b5 0,00015 | 10,99074 5 9
EVIN 55,555H5 0,00015 | 10,99074 3 9
KAAL 55,55555 0,00015 | 10,99074 9 9
LVLT 55,55555 0,00015 | 10,99074 9 9
NGAN 55,555b5 0,00015 | 10,99074 4 9
PLQPQQPFPQ 55,555b5 0,00015 | 10,99074 5 9
VRLL 55,555b5 0,00015 | 10,99074 9 9
AATG 55,00000 0,00035 | 10,88084 19 20
PQPQQP 55,00000 0,00035 | 10,88084 6 20
DDEE 54,54545 0,00019 | 10,79091 5 11
GFFNS 54,54545 0,00019 | 10,79091 2 11
PQQPYPQPQP 54,54545 0,00019 | 10,79091 11 11
FYY 53,84615 0,00022 | 10,65257 7 13
LVLV 53,84615 0,00022 | 10,65257 12 13
PVRE 53,84615 0,00022 | 10,65257 13 13
PYPQPQ 53,84615 0,00022 | 10,65257 10 13
YIY 53,84615 0,00022 | 10,65257 7 13
QPQQPFP 53,65853 0,00420 | 10,61545 14 246
PGGG 52,94117 0,00028 | 10,47353 7 17
EQF 52,38095 0,00035 | 10,36270 13 21
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ITonoBak

IToyspmanoct

IToaprka

JIudr

Bpoj nporeunna

Bpoj nonosaka

51,72413

0,00047

10,23276

29
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Tadema A.3: Iloysnanoct, moapinka, mudT, Opoj IpoTenHa y KOjuMa ce 10jaB/byjy u Opoj mojassbuBarma JIH-moHoBaka uuja ce mo3unuja gecHe

KOMIIOHEHTE IIpecena ca rnosunujoM T-hesnmjcknx enurona ca noysganomhy > 50%

ITonoBak IToysmanoct | Tlogpmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AAAQA 100,00000 0,00006 | 20,47673 2 2
AADF 100,00000 0,00006 | 20,47673 2 2
AAED 100,00000 0,00006 | 20,47673 2 2
AAVEYLKSDEFETIVVTVDSLPEFKNFLNFLQTNGLNAIEF 100,00000 0,00006 | 20,47673 2 2
ADNID 100,00000 0,00009 | 20,47673 3 3
AEENVE 100,00000 0,00006 | 20,47673 2 2
AEENVEHDAEENVE 100,00000 0,00006 | 20,47673 2 2
AEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 20,47673 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 20,47673 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 20,47673 2 2
AFAF 100,00000 0,00015 | 20,47673 5 5
AFAFAF 100,00000 0,00015 | 20,47673 5 5
AFGDD 100,00000 0,00006 | 20,47673 2 2
AFSD 100,00000 0,00006 | 20,47673 2 2
AGAY 100,00000 0,00009 | 20,47673 3 3
AGGAGGH 100,00000 0,00006 | 20,47673 2 2
AGGH 100,00000 0,00006 | 20,47673 2 2
AGKP 100,00000 0,00006 | 20,47673 2 2
AGLVA 100,00000 0,00006 | 20,47673 2 2
AGPAA 100,00000 0,00006 | 20,47673 2 2
AGPPGPAG 100,00000 0,00006 | 20,47673 2 2
AGPSGP 100,00000 0,00028 | 20,47673 3 9
ATAF 100,00000 0,00006 | 20,47673 2 2
AKEKLQEQQSDLEQERRAKEKLQEQQ 100,00000 0,00054 | 20,47673 2 17
AKEKLQEQQSDLEQERRAKEKLQEQQSDLEQERRAKEKLQEQQ 100,00000 0,00028 | 20,47673 2 9
AKRL 100,00000 0,00015 | 20,47673 5 )
ALLLI 100,00000 0,00041 | 20,47673 13 13
ALLRR 100,00000 0,00006 | 20,47673 2 2
ALMT 100,00000 0,00012 | 20,47673 4 4
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
ALVIA 100,00000 0,00006 | 20,47673 2 2
AMLG 100,00000 0,00006 | 20,47673 2 2
AMPEYQ 100,00000 0,00012 | 20,47673 2 4
AMTG 100,00000 0,00022 | 20,47673 7 7
AQFV 100,00000 0,00006 | 20,47673 2 2
AQLAS 100,00000 0,00009 | 20,47673 3 3
ASRKGLRRDLDASREAKKQ 100,00000 0,00006 | 20,47673 2 2
AVAVL 100,00000 0,00009 | 20,47673 3 3
AVIT 100,00000 0,00006 | 20,47673 2 2
AWLL 100,00000 0,00012 | 20,47673 4 4
AWLLA 100,00000 0,00006 | 20,47673 2 2
CLVS 100,00000 0,00006 | 20,47673 2 2
DFLAL 100,00000 0,00015 | 20,47673 2 5
DGGM 100,00000 0,00006 | 20,47673 2 2
DKIGR 100,00000 0,00009 | 20,47673 3 3
DLAAP 100,00000 0,00009 | 20,47673 3 3
DLNS 100,00000 0,00006 | 20,47673 2 2
DSRY 100,00000 0,00006 | 20,47673 2 2
EALEL 100,00000 0,00006 | 20,47673 2 2
EFVT 100,00000 0,00006 | 20,47673 2 2
EIVPNS 100,00000 0,00006 | 20,47673 2 2
ELAF 100,00000 0,00009 | 20,47673 3 3
ELMR 100,00000 0,00006 | 20,47673 2 2
ELQAH 100,00000 0,00006 | 20,47673 2 2
ENIT 100,00000 0,00006 | 20,47673 2 2
EPVAG 100,00000 0,00012 | 20,47673 4 4
EQKQILDASRKGTARDLEAVR 100,00000 0,00006 | 20,47673 2 2
ETRS 100,00000 0,00006 | 20,47673 2 2
FALT 100,00000 0,00019 | 20,47673 6 6
FAPE 100,00000 0,00019 | 20,47673 6 6
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
FEVL 100,00000 0,00006 | 20,47673 2 2
FFAL 100,00000 0,00015 | 20,47673 5 5
FFFFF 100,00000 0,00009 | 20,47673 3 3
FFFFFF 100,00000 0,00006 | 20,47673 2 2
FGIAL 100,00000 0,00009 | 20,47673 3 3
FPLQPQQPFPQQPQQPFPQPQ 100,00000 0,00006 | 20,47673 2 2
FPQPQQPQQPFPQ 100,00000 0,00012 | 20,47673 2 4
FPQPQQT 100,00000 0,00006 | 20,47673 2 2
FYRA 100,00000 0,00006 | 20,47673 2 2
GAGK 100,00000 0,00006 | 20,47673 2 2
GATGGAGG 100,00000 0,00006 | 20,47673 2 2
GDRGETGPAGP 100,00000 0,00006 | 20,47673 2 2
GGAGGFGA 100,00000 0,00009 | 20,47673 3 3
GGAGGVGGAGGA 100,00000 0,00009 | 20,47673 3 3
GGMPGGMPGGMPGGM 100,00000 0,00006 | 20,47673 2 2
GLIDD 100,00000 0,00015 | 20,47673 3 5
GNHAAGILT 100,00000 0,00009 | 20,47673 3 3
GPAGPAG 100,00000 0,00006 | 20,47673 2 2
GPAGPAGP 100,00000 0,00006 | 20,47673 2 2
GPAGPRGPAG 100,00000 0,00009 | 20,47673 3 3
GPPGPAGP 100,00000 0,00006 | 20,47673 2 2
GPVGPAGP 100,00000 0,00009 | 20,47673 3 3
GQAAG 100,00000 0,00025 | 20,47673 2 8
GQAAGNGAGGQAAG 100,00000 0,00012 | 20,47673 2 4
GQAAGNGAGGQAAGNGAGGQAAG 100,00000 0,00006 | 20,47673 2 2
GQAAGNGAGGQAAGNGAGGQAAGNGAGGQAAG 100,00000 0,00006 | 20,47673 2 2
GVDGI 100,00000 0,00006 | 20,47673 2 2
GVGGV 100,00000 0,00006 | 20,47673 2 2
GVYLI 100,00000 0,00012 | 20,47673 4 4
HAKS 100,00000 0,00009 | 20,47673 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
HKIL 100,00000 0,00006 | 20,47673 2 2
HSFP 100,00000 0,00006 | 20,47673 2 2
HVPGGG 100,00000 0,00006 | 20,47673 2 2
HYI 100,00000 0,00006 | 20,47673 2 2
IAILPVD 100,00000 0,00012 | 20,47673 2 4
IASLG 100,00000 0,00009 | 20,47673 3 3
IELI 100,00000 0,00012 | 20,47673 2 4
IEPLA 100,00000 0,00012 | 20,47673 4 4
IFAH 100,00000 0,00006 | 20,47673 2 2
IFGFL 100,00000 0,00012 | 20,47673 4 4
IFH 100,00000 0,00006 | 20,47673 2 2
IIVL 100,00000 0,00015 | 20,47673 5 )
ILGG 100,00000 0,00019 | 20,47673 6 6
ILMK 100,00000 0,00006 | 20,47673 2 2
IPVF 100,00000 0,00006 | 20,47673 2 2
IPVL 100,00000 0,00009 | 20,47673 3 3
IVVG 100,00000 0,00009 | 20,47673 3 3
KAKEA 100,00000 0,00006 | 20,47673 2 2
KEEKQISDASRQGLRRDLDASREAKKQVEK 100,00000 0,00009 | 20,47673 2 3
KEGVV 100,00000 0,00006 | 20,47673 2 2
KIVA 100,00000 0,00009 | 20,47673 3 3
KKLED 100,00000 0,00006 | 20,47673 2 2
KKPL 100,00000 0,00006 | 20,47673 2 2
KQLEEQ 100,00000 0,00006 | 20,47673 2 2
KTKEGV 100,00000 0,00006 | 20,47673 2 2
KTPP 100,00000 0,00006 | 20,47673 2 2
LATAADYLANDAEV 100,00000 0,00006 | 20,47673 2 2
LALD 100,00000 0,00006 | 20,47673 2 2
LALLAL 100,00000 0,00006 | 20,47673 2 2
LALLALLAL 100,00000 0,00006 | 20,47673 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
LDFFI 100,00000 0,00012 | 20,47673 4 4
LGDPD 100,00000 0,00006 | 20,47673 2 2
LIQKLKDKGVDVDHITELIHQIFNIVRDTRGLPEDLQDFLALIP 100,00000 0,00006 | 20,47673 2 2
LKAV 100,00000 0,00006 | 20,47673 2 2
LKDKGVDVDH 100,00000 0,00012 | 20,47673 2 4
LLFA 100,00000 0,00006 | 20,47673 2 2
LNVI 100,00000 0,00006 | 20,47673 2 2
LSCH 100,00000 0,00006 | 20,47673 2 2
LTAFL 100,00000 0,00006 | 20,47673 2 2
LTRY 100,00000 0,00006 | 20,47673 2 2
LTVAE 100,00000 0,00015 | 20,47673 5 5
LYALFQEKLE 100,00000 0,00012 | 20,47673 2 4
LYRK 100,00000 0,00006 | 20,47673 2 2
MCA 100,00000 0,00006 | 20,47673 2 2
MIGL 100,00000 0,00006 | 20,47673 2 2
MILP 100,00000 0,00015 | 20,47673 5 5
MLAL 100,00000 0,00009 | 20,47673 3 3
MLVE 100,00000 0,00006 | 20,47673 2 2
NDVLN 100,00000 0,00006 | 20,47673 2 2
NLEA 100,00000 0,00006 | 20,47673 2 2
NLNL 100,00000 0,00006 | 20,47673 2 2
NLNLSCH 100,00000 0,00006 | 20,47673 2 2
NNIHDLLGIPHIP 100,00000 0,00012 | 20,47673 2 4
NVSY 100,00000 0,00006 | 20,47673 2 2
PALALL 100,00000 0,00012 | 20,47673 4 4
PGIPGP 100,00000 0,00006 | 20,47673 2 2
PGPAGPAG 100,00000 0,00006 | 20,47673 2 2
PGPPGSP 100,00000 0,00006 | 20,47673 2 2
PGVGVAPGVGVAPGVG 100,00000 0,00006 | 20,47673 2 2
PIW 100,00000 0,00006 | 20,47673 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
PLAN 100,00000 0,00006 | 20,47673 2 2
PLGM 100,00000 0,00006 | 20,47673 2 2
PLPGI 100,00000 0,00006 | 20,47673 2 2
PQPQLPYPQPQ 100,00000 0,00015 | 20,47673 5 5
PQPQLPYPQPQLPYPQPQ 100,00000 0,00009 | 20,47673 3 3
PQPQPF 100,00000 0,00009 | 20,47673 3 3
PQPQQPQQPFPQ 100,00000 0,00012 | 20,47673 2 4
PQQPQP 100,00000 0,00025 | 20,47673 2 8
PQQPQPYPQQP 100,00000 0,00019 | 20,47673 4 6
PQQPQQPFPQPQQP 100,00000 0,00006 | 20,47673 2 2
PQQPYPQ 100,00000 0,00009 | 20,47673 3 3
PVPLL 100,00000 0,00022 | 20,47673 7 7
PYPQPQPF 100,00000 0,00022 | 20,47673 7 7
QATF 100,00000 0,00006 | 20,47673 2 2
QITAS 100,00000 0,00006 | 20,47673 2 2
QITEL 100,00000 0,00006 | 20,47673 2 2
QLPY 100,00000 0,00006 | 20,47673 2 2
QPQQPFPQPQ 100,00000 0,00019 | 20,47673 3 6
QPQQTFPQ 100,00000 0,00006 | 20,47673 2 2
QQPQQPFPQPQQPQQ 100,00000 0,00006 | 20,47673 2 2
QQPQQQF 100,00000 0,00012 | 20,47673 4 4
QSQS 100,00000 0,00006 | 20,47673 2 2
RARRR 100,00000 0,00006 | 20,47673 2 2
REGE 100,00000 0,00009 | 20,47673 3 3
RGPAGP 100,00000 0,00006 | 20,47673 2 2
RPFK 100,00000 0,00006 | 20,47673 2 2
RQGA 100,00000 0,00015 | 20,47673 5 5
RREE 100,00000 0,00006 | 20,47673 2 2
RRGKK 100,00000 0,00006 | 20,47673 2 2
RRGRRRR 100,00000 0,00006 | 20,47673 2 2
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
RRGVGI 100,00000 0,00012 | 20,47673 2 4
RRRKK 100,00000 0,00006 | 20,47673 2 2
RRRRPRR 100,00000 0,00006 | 20,47673 2 2
RRWRRR 100,00000 0,00006 | 20,47673 2 2
RWRRRR 100,00000 0,00006 | 20,47673 2 2
RYRRR 100,00000 0,00006 | 20,47673 2 2
SKIGS 100,00000 0,00006 | 20,47673 2 2
SLCY 100,00000 0,00006 | 20,47673 2 2
SPEFKALYDAIRSPEFQSIV 100,00000 0,00012 | 20,47673 2 4
SQILS 100,00000 0,00006 | 20,47673 2 2
SQPQ 100,00000 0,00009 | 20,47673 3 3
TFVD 100,00000 0,00015 | 20,47673 5 )
TGFV 100,00000 0,00006 | 20,47673 2 2
TLKAMPEYQ 100,00000 0,00006 | 20,47673 2 2
TLVF 100,00000 0,00006 | 20,47673 2 2
TNKI 100,00000 0,00006 | 20,47673 2 2
TQKE 100,00000 0,00006 | 20,47673 2 2
VAVAGSVATAGSVA 100,00000 0,00006 | 20,47673 2 2
VFIG 100,00000 0,00006 | 20,47673 2 2
VFTL 100,00000 0,00006 | 20,47673 2 2
VGKE 100,00000 0,00006 | 20,47673 2 2
VMES 100,00000 0,00015 | 20,47673 5 5
VPGVGV 100,00000 0,00006 | 20,47673 2 2
VPIK 100,00000 0,00006 | 20,47673 2 2
VQSK 100,00000 0,00006 | 20,47673 2 2
VRIG 100,00000 0,00006 | 20,47673 2 2
VRLD 100,00000 0,00006 | 20,47673 2 2
VRRLL 100,00000 0,00006 | 20,47673 2 2
VRTI 100,00000 0,00006 | 20,47673 2 2
VVME 100,00000 0,00015 | 20,47673 5 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
WLTV 100,00000 0,00006 | 20,47673 2 2
WML 100,00000 0,00019 | 20,47673 6 6
WRRRRRR 100,00000 0,00006 | 20,47673 2 2
WRRW 100,00000 0,00012 | 20,47673 4 4
WRRWRR 100,00000 0,00006 | 20,47673 2 2
WVLLLS 100,00000 0,00006 | 20,47673 2 2
YAIE 100,00000 0,00009 | 20,47673 3 3
YHA 100,00000 0,00006 | 20,47673 2 2
PYPQPQ 92,30769 0,00038 | 18,90159 10 13
TALI 90,90909 0,00031 | 18,61521 11 11
RLFT 89,99999 0,00028 | 18,42905 10 10
AFPA 88,88888 0,00025 | 18,20154 9 9
SPEF 88,88888 0,00050 | 18,20154 2 18
EATH 87,50000 0,00022 | 17,91714 8 8
FGVL 87,50000 0,00022 | 17,91714 8 8
LKRA 87,50000 0,00022 | 17,91714 8 8
REGEL 87,50000 0,00022 | 17,91714 8 8
RRRRRRR 87,50000 0,00022 | 17,91714 8 8
EEQE 85,54913 0,00471 | 17,51766 7 173
DRVS 83,33333 0,00015 | 17,06394 6 6
GWI 83,33333 0,00015 | 17,06394 6 6
NPPNP 83,33333 0,00015 | 17,06394 6 6
NPPNPPNP 83,33333 0,00015 | 17,06394 6 6
YLLT 83,33333 0,00015 | 17,06394 6 6
LDLDL 81,81818 0,00028 | 16,75369 11 11
ALALL 80,00000 0,00025 | 16,38138 10 10
ATATA 80,00000 0,00012 | 16,38138 ) 5
DEPE 80,00000 0,00012 | 16,38138 ) )
DLDSV 80,00000 0,00012 | 16,38138 5 5
DQAI 80,00000 0,00012 | 16,38138 5 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
EQGV 80,00000 0,00025 | 16,38138 10 10
FGQAAAGDKPPPFGQAA 80,00000 0,00012 | 16,38138 2 5
GGAGGH 80,00000 0,00012 | 16,38138 3 5
KPLC 80,00000 0,00012 | 16,38138 5 5
LVAK 80,00000 0,00012 | 16,38138 5 5
NLEN 80,00000 0,00012 | 16,38138 ) 5
NPPNPPNPPNP 80,00000 0,00012 | 16,38138 5) )
NPPNPPNPPNPPNP 80,00000 0,00012 | 16,38138 5 5
NPPNPPNPPNPPNPPNP 80,00000 0,00012 | 16,38138 5 5
QPQQQFPQPQQPQQ 80,00000 0,00012 | 16,38138 5 5
QQPFPQPQQP 80,00000 0,00012 | 16,38138 4 5
RELP 80,00000 0,00012 | 16,38138 5 )
SDEEE 80,00000 0,00012 | 16,38138 5 5
IMAD 78,57142 0,00035 | 16,08886 14 14
DPSA 7T 0,00022 | 15,92634 9 9
FLVA 7T 0,00022 | 15,92634 8 9
PYPQ 7T 0,00044 | 15,92634 10 18
QQPFPQPQQ NG 0,00022 | 15,92634 4 9
AAAAE 75,00000 0,00009 | 15,35755 4 4
AAAF 75,00000 0,00019 | 15,35755 8 8
AAGVL 75,00000 0,00009 | 15,35755 4 4
AFC 75,00000 0,00009 | 15,35755 4 4
AGFG 75,00000 0,00009 | 15,35755 2 4
AGSVA 75,00000 0,00019 | 15,35755 2 8
EQQE 75,00000 0,00019 | 15,35755 2 8
FLW 75,00000 0,00009 | 15,35755 4 4
GGGEGGGE 75,00000 0,00009 | 15,35755 2 4
IVAR 75,00000 0,00009 | 15,35755 4 4
IVLA 75,00000 0,00028 | 15,35755 12 12
KEGV 75,00000 0,00009 | 15,35755 4 4
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
LEDAG 75,00000 0,00019 | 15,35755 8 8
LVVE 75,00000 0,00009 | 15,35755 4 4
PQPPR 75,00000 0,00009 | 15,35755 4 4
PQQPFPQQPQ 75,00000 0,00009 | 15,35755 4 4
QNGV 75,00000 0,00009 | 15,35755 4 4
RAGFV 75,00000 0,00019 | 15,35755 8 8
RATP 75,00000 0,00009 | 15,35755 4 4
RRRRA 75,00000 0,00009 | 15,35755 4 4
SDLG 75,00000 0,00009 | 15,35755 4 4
VAGM 75,00000 0,00009 | 15,35755 4 4
WAI 75,00000 0,00009 | 15,35755 4 4
WII 75,00000 0,00009 | 15,35755 4 4
WVF 75,00000 0,00009 | 15,35755 4 4
YNYK 75,00000 0,00009 | 15,35755 4 4
QPQQQF 73,91304 0,00054 | 15,13497 8 23
DESV 71,42857 0,00015 | 14,62623 6 7
FALL 71,42857 0,00015 | 14,62623 7 7
IATA 71,42857 0,00015 | 14,62623 7 7
LKEA 71,42857 0,00015 | 14,62623 7 7
QLQP 71,42857 0,00047 | 14,62623 21 21
SRAPP 71,42857 0,00015 | 14,62623 7 7
VGTA 71,42857 0,00015 | 14,62623 7 7
YLEA 71,42857 0,00015 | 14,62623 7 7
WRRRR 70,58823 0,00038 | 14,45416 10 17
RRRRRR 70,42253 0,00159 | 14,42023 38 71
AAVF 69,99999 0,00022 | 14,33371 10 10
ATAT 69,99999 0,00022 | 14,33371 10 10
GGGEGGG 69,99999 0,00022 | 14,33371 2 10
QQPQQPFPQPQQ 69,99999 0,00022 | 14,33371 4 10
RRRRP 69,99999 0,00022 | 14,33371 8 10

HacTaBak Ha cjejnehoj crpann

0€T

nnoonon-g 7



ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
RRRT 69,99999 0,00022 | 14,33371 8 10
YALQ 69,99999 0,00022 | 14,33371 10 10
FFE 69,23077 0,00028 | 14,17620 13 13
SSSSSSSSSSS 68,42105 0,00041 | 14,01039 7 19
AAAPAPAS 66,66666 0,00006 | 13,65115 3 3
ADNN 66,66666 0,00006 | 13,65115 3 3
ALARA 66,66666 0,00006 | 13,65115 3 3
ALFD 66,66666 0,00006 | 13,65115 3 3
ALYL 66,66666 0,00012 | 13,65115 6 6
AQQLE 66,66666 0,00006 | 13,65115 3 3
ARIL 66,66666 0,00006 | 13,65115 3 3
ARPP 66,66666 0,00006 | 13,65115 3 3
ASFV 66,66666 0,00006 | 13,65115 3 3
ASNA 66,66666 0,00006 | 13,65115 3 3
DALLH 66,66666 0,00006 | 13,65115 3 3
DDC 66,66666 0,00006 | 13,65115 3 3
DEDL 66,66666 0,00006 | 13,65115 2 3
DEHVEEPTVA 66,66666 0,00012 | 13,65115 3 6
DKSKW 66,66666 0,00006 | 13,65115 3 3
DSLSEE 66,66666 0,00006 | 13,65115 3 3
EEEDEE 66,66666 0,00012 | 13,65115 3 6
EEIVQEE 66,66666 0,00006 | 13,65115 2 3
EEKELL 66,66666 0,00006 | 13,65115 3 3
EHLG 66,66666 0,00006 | 13,65115 3 3
EHVEE 66,66666 0,00012 | 13,65115 3 6
EHVEEP 66,66666 0,00019 | 13,65115 3 9
EHVEEPTVA 66,66666 0,00012 | 13,65115 3 6
EHVEEPTVAEEHVEEP 66,66666 0,00006 | 13,65115 3 3
EKEFLKKL 66,66666 0,00006 | 13,65115 3 3
ELDL 66,66666 0,00012 | 13,65115 5 6
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
EPPSS 66,66666 0,00006 | 13,65115 3 3
ETDKAT 66,66666 0,00012 | 13,65115 6 6
EVPA 66,66666 0,00006 | 13,65115 3 3
FNKKM 66,66666 0,00006 | 13,65115 3 3
FPQPQQP 66,66666 0,00012 | 13,65115 4 6
FRLA 66,66666 0,00006 | 13,65115 3 3
GAALT 66,66666 0,00006 | 13,65115 3 3
GCH 66,66666 0,00006 | 13,65115 3 3
GEQGLPG 66,66666 0,00006 | 13,65115 3 3
GFSF 66,66666 0,00006 | 13,65115 3 3
GGAGT 66,66666 0,00006 | 13,65115 2 3
GGEGGG 66,66666 0,00012 | 13,65115 2 6
GGGGYG 66,66666 0,00006 | 13,65115 3 3
GGSGVSGGAGG 66,66666 0,00006 | 13,65115 3 3
GGVGGVGG 66,66666 0,00006 | 13,65115 3 3
GHRP 66,66666 0,00006 | 13,65115 3 3
GKPGERG 66,66666 0,00006 | 13,65115 3 3
GLRRDLDASREAKKQVEK 66,66666 0,00012 | 13,65115 5 6
GPAGPRGE 66,66666 0,00019 | 13,65115 3 9
GQHY 66,66666 0,00006 | 13,65115 3 3
GSRGR 66,66666 0,00006 | 13,65115 3 3
HQPQQ 66,66666 0,00006 | 13,65115 3 3
HRPG 66,66666 0,00006 | 13,65115 3 3
Icv 66,66666 0,00006 | 13,65115 3 3
IILS 66,66666 0,00006 | 13,65115 3 3
ILPV 66,66666 0,00006 | 13,65115 3 3
LAVGS 66,66666 0,00006 | 13,65115 3 3
LFER 66,66666 0,00006 | 13,65115 3 3
LFVV 66,66666 0,00006 | 13,65115 3 3
LKKLQI 66,66666 0,00006 | 13,65115 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
LRGA 66,66666 0,00006 | 13,65115 3 3
LRVI 66,66666 0,00006 | 13,65115 3 3
LSNV 66,66666 0,00006 | 13,65115 3 3
MATA 66,66666 0,00006 | 13,65115 3 3
MIVG 66,66666 0,00006 | 13,65115 3 3
NENT 66,66666 0,00006 | 13,65115 3 3
NTDS 66,66666 0,00006 | 13,65115 3 3
PGPMGP 66,66666 0,00006 | 13,65115 3 3
PPSGG 66,66666 0,00006 | 13,65115 3 3
PQQPFL 66,66666 0,00006 | 13,65115 2 3
PQQPMEGPLVPEQ 66,66666 0,00006 | 13,65115 3 3
PQQPQRP 66,66666 0,00006 | 13,65115 3 3
PRRRR 66,66666 0,00006 | 13,65115 2 3
QLKT 66,66666 0,00006 | 13,65115 3 3
QPQPF 66,66666 0,00019 | 13,65115 9 9
QPQQQFPQ 66,66666 0,00006 | 13,65115 3 3
QQPIP 66,66666 0,00006 | 13,65115 3 3
QSIP 66,66666 0,00006 | 13,65115 3 3
QTAL 66,66666 0,00006 | 13,65115 3 3
RARLV 66,66666 0,00006 | 13,65115 3 3
RPRL 66,66666 0,00006 | 13,65115 3 3
RRRRRRRR 66,66666 0,00006 | 13,65115 3 3
RYF 66,66666 0,00025 | 13,65115 12 12
SFKI 66,66666 0,00006 | 13,65115 3 3
SLIL 66,66666 0,00006 | 13,65115 3 3
SLRE 66,66666 0,00006 | 13,65115 3 3
TAAY 66,66666 0,00006 | 13,65115 3 3
TDRR 66,66666 0,00006 | 13,65115 3 3
THGV 66,66666 0,00006 | 13,65115 3 3
TLPQ 66,66666 0,00006 | 13,65115 3 3
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
TLVI 66,66666 0,00006 | 13,65115 3 3
VHPQ 66,66666 0,00006 | 13,65115 3 3
VVAAA 66,66666 0,00006 | 13,65115 3 3
YDPR 66,66666 0,00006 | 13,65115 3 3
YEM 66,66666 0,00006 | 13,65115 3 3
YILY 66,66666 0,00006 | 13,65115 3 3
YLAS 66,66666 0,00006 | 13,65115 3 3
YRMW 66,66666 0,00006 | 13,65115 3 3
YRRR 66,66666 0,00006 | 13,65115 3 3
YYV 66,66666 0,00012 | 13,65115 2 6
RRRRR 64,07766 0,00420 | 13,12101 76 206
ATPAA 63,63636 0,00022 | 13,03064 2 11
GAGI 63,63636 0,00022 | 13,03064 11 11
PQQPYPQPQP 63,63636 0,00022 | 13,03064 11 11
PQQPQQPFPQ 63,15789 0,00038 | 12,93267 10 19
EEPLSQESE 62,50000 0,00015 | 12,79795 2 8
GAQL 62,50000 0,00015 | 12,79795 8 8
TVFE 62,50000 0,00015 | 12,79795 8 8
FYF 61,53846 0,00025 | 12,60106 13 13
AAAGA 60,00000 0,00009 | 12,28604 5 5
AATP 60,00000 0,00009 | 12,28604 5 5
AATQA 60,00000 0,00009 | 12,28604 5 )
ARSA 60,00000 0,00009 | 12,28604 5 5
ASTV 60,00000 0,00009 | 12,28604 5 5
ATLF 60,00000 0,00009 | 12,28604 5 5
DLDF 60,00000 0,00009 | 12,28604 5 5
DLRDK 60,00000 0,00009 | 12,28604 5 5
DPYSPS 60,00000 0,00009 | 12,28604 5 5
DQGD 60,00000 0,00009 | 12,28604 5 5
DVSR 60,00000 0,00009 | 12,28604 5 5
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
DYM 60,00000 0,00009 | 12,28604 5 )
FEAA 60,00000 0,00009 | 12,28604 5 5
FFFF 60,00000 0,00009 | 12,28604 5 5
FLIA 60,00000 0,00009 | 12,28604 5 5
FPQQPQQIIPQQ 60,00000 0,00009 | 12,28604 5 5
FYP 60,00000 0,00019 | 12,28604 10 10
GASL 60,00000 0,00009 | 12,28604 5 5
GVIV 60,00000 0,00009 | 12,28604 5 5
KISN 60,00000 0,00009 | 12,28604 5 5
KLQN 60,00000 0,00009 | 12,28604 5 5
KYPY 60,00000 0,00009 | 12,28604 5 5
LTRL 60,00000 0,00009 | 12,28604 5 )
LWSV 60,00000 0,00009 | 12,28604 5 5
MLDE 60,00000 0,00019 | 12,28604 10 10
PQPQPFP 60,00000 0,00009 | 12,28604 5 5
PSAL 60,00000 0,00019 | 12,28604 9 10
QPQQPFPQPQQP 60,00000 0,00019 | 12,28604 7 10
QPQQPFSQPQQ 60,00000 0,00009 | 12,28604 3 5
RRWRR 60,00000 0,00047 | 12,28604 19 25
SFLDQ 60,00000 0,00009 | 12,28604 5 5
SSEFP 60,00000 0,00009 | 12,28604 5 5
TGGKGG 60,00000 0,00009 | 12,28604 3 5
VAPS 60,00000 0,00009 | 12,28604 5 )
LVAL 59,25925 0,00050 | 12,13436 19 27
IWL 58,82353 0,00031 | 12,04513 15 17
VRTL 58,33333 0,00022 | 11,94476 12 12
YLYSR 58,33333 0,00022 | 11,94476 12 12
RWRRR 57,89473 0,00035 | 11,85495 15 19
APLS 57,14285 0,00012 | 11,70099 7 7
AVAAA 57,14285 0,00012 | 11,70099 7 7
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ITonoBak IToysmanoct | Iloapmika JIudbr | Bpoj nporenna | Bpoj moHoBaka
GDKPPPFGQAA 57,14285 0,00012 | 11,70099 2 7
GSLQ 57,14285 0,00012 | 11,70099 7 7
MFD 57,14285 0,00012 | 11,70099 7 7
PFGQAAAGDKPPPFGQAA 57,14285 0,00012 | 11,70099 2 7
PGIAG 57,14285 0,00012 | 11,70099 7 7
VPGVG 57,14285 0,00050 | 11,70099 2 28
GPAGPRG 56,25000 0,00085 | 11,51816 6 48
QPQQPFPQQPQQP 56,25000 0,00028 | 11,51816 7 16
EVIN 55,55555 0,00015 | 11,37596 3 9
LIAG 55,55555 0,00015 | 11,37596 9 9
MALA 55,55555 0,00015 | 11,37596 9 9
EQEQ 55,00000 0,00175 | 11,26220 3 100
ALKA 54,54545 0,00019 | 11,16912 11 11
DDEE 54,54545 0,00019 | 11,16912 5 11
LEDPY 54,54545 0,00019 | 11,16912 11 11
NVH 54,54545 0,00038 | 11,16912 20 22
VELL 54,54545 0,00019 | 11,16912 11 11
PFPQQ 53,84615 0,00022 | 11,02593 3 13
QGQQGYYP 53,84615 0,00022 | 11,02593 2 13
WTG 53,84615 0,00022 | 11,02593 11 13
ADLI 52,94117 0,00028 | 10,84062 17 17
FGAG 52,94117 0,00028 | 10,84062 6 17
PGGG 52,94117 0,00028 | 10,84062 7 17
QEQE 52,38095 0,00070 | 10,72590 3 42
FPQPQQ 51,78571 0,00092 | 10,60402 15 56
QQPQQP 51,42857 0,00057 | 10,53089 11 35
QPFP 50,34965 0,00229 | 10,30996 33 143
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Tadema A.4: Iloysmanoct, moapiika, udT, OPOj IpoTEenHa Yy KOjUMa ce M0jaB/byjy U 0poj mojassbuBarma JIH-monoBaka 4dmja jieBa wian gecHa
KOMIIOHEeHTa npuiaga HekoM T-hesmjckom enmrony ca noyspanonthy > 50%

IlonoBaxk Iloyspganoct | Iloapinka JIudT | Bpoj nporeuna | Bpoj nmoHoBaka
AAAAAD 100,00000 0,00006 | 15,04006 2 2
AAAVE 100,00000 0,00006 | 15,04006 2 2
AADF 100,00000 0,00006 | 15,04006 2 2
AAED 100,00000 0,00006 | 15,04006 2 2
AAII 100,00000 0,00006 | 15,04006 2 2
AAMC 100,00000 0,00015 | 15,04006 5 5
AARH 100,00000 0,00015 | 15,04006 5 5
AEENVE 100,00000 0,00006 | 15,04006 2 2
AEENVEHDAEENVE 100,00000 0,00006 | 15,04006 2 2
AFAF 100,00000 0,00015 | 15,04006 5 5
AFAFAF 100,00000 0,00015 | 15,04006 5 5
AFGDD 100,00000 0,00006 | 15,04006 2 2
AFSD 100,00000 0,00006 | 15,04006 2 2
AGAI 100,00000 0,00009 | 15,04006 3 3
AGAY 100,00000 0,00009 | 15,04006 3 3
AGGAGGH 100,00000 0,00006 | 15,04006 2 2
AGGH 100,00000 0,00006 | 15,04006 2 2
AGLVA 100,00000 0,00006 | 15,04006 2 2
AIAF 100,00000 0,00006 | 15,04006 2 2
AIVI 100,00000 0,00009 | 15,04006 3 3
AKEAFRL 100,00000 0,00006 | 15,04006 2 2
AKRL 100,00000 0,00015 | 15,04006 5 5
ALIP 100,00000 0,00006 | 15,04006 2 2
ALLLI 100,00000 0,00041 | 15,04006 13 13
ALVIA 100,00000 0,00006 | 15,04006 2 2
AMPEYQ 100,00000 0,00012 | 15,04006 2 4
AQFV 100,00000 0,00006 | 15,04006 2 2
AQLAS 100,00000 0,00009 | 15,04006 3 3
ARIL 100,00000 0,00009 | 15,04006 3 3
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
ASIL 100,00000 0,00006 | 15,04006 2 2
AVAVL 100,00000 0,00009 | 15,04006 3 3
AVRALV 100,00000 0,00006 | 15,04006 2 2
AWLL 100,00000 0,00012 | 15,04006 4 4
AWLLA 100,00000 0,00006 | 15,04006 2 2
CLTR 100,00000 0,00006 | 15,04006 2 2
DAKV 100,00000 0,00006 | 15,04006 2 2
DFLAL 100,00000 0,00015 | 15,04006 2 5
DGGM 100,00000 0,00006 | 15,04006 2 2
DLNS 100,00000 0,00006 | 15,04006 2 2
DRFR 100,00000 0,00006 | 15,04006 2 2
EADN 100,00000 0,00006 | 15,04006 2 2
EALEL 100,00000 0,00006 | 15,04006 2 2
EAQR 100,00000 0,00019 | 15,04006 6 6
EFVT 100,00000 0,00006 | 15,04006 2 2
EIAA 100,00000 0,00006 | 15,04006 2 2
ETHL 100,00000 0,00006 | 15,04006 2 2
EIVPNS 100,00000 0,00006 | 15,04006 2 2
ELMR 100,00000 0,00006 | 15,04006 2 2
ELQAH 100,00000 0,00006 | 15,04006 2 2
ETRS 100,00000 0,00006 | 15,04006 2 2
FALT 100,00000 0,00019 | 15,04006 6 6
FAPE 100,00000 0,00019 | 15,04006 6 6
FFAL 100,00000 0,00015 | 15,04006 5 5
FFFFF 100,00000 0,00009 | 15,04006 3 3
FFFFFF 100,00000 0,00006 | 15,04006 2 2
FLIAG 100,00000 0,00006 | 15,04006 2 2
FLW 100,00000 0,00012 | 15,04006 4 4
FPQPQQT 100,00000 0,00006 | 15,04006 2 2
GAAAL 100,00000 0,00006 | 15,04006 2 2
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
GANATTAG 100,00000 0,00006 | 15,04006 2 2
GARV 100,00000 0,00006 | 15,04006 2 2
GFPGD 100,00000 0,00006 | 15,04006 2 2
GGAGGFGA 100,00000 0,00009 | 15,04006 3 3
GGMPG 100,00000 0,00006 | 15,04006 2 2
GLIDD 100,00000 0,00015 | 15,04006 3 )
GNHAAGILT 100,00000 0,00009 | 15,04006 3 3
GNSGFQN 100,00000 0,00006 | 15,04006 2 2
GPAGPAGP 100,00000 0,00006 | 15,04006 2 2
GPAGPPGP 100,00000 0,00006 | 15,04006 2 2
GPPGPAGP 100,00000 0,00006 | 15,04006 2 2
GQAAG 100,00000 0,00025 | 15,04006 2 8
GQEGLVE 100,00000 0,00006 | 15,04006 2 2
GVKR 100,00000 0,00022 | 15,04006 7 7
GVYLI 100,00000 0,00012 | 15,04006 4 4
HAKS 100,00000 0,00009 | 15,04006 3 3
HKIL 100,00000 0,00006 | 15,04006 2 2
HSFP 100,00000 0,00006 | 15,04006 2 2
HVPF 100,00000 0,00006 | 15,04006 2 2
HVPGGG 100,00000 0,00006 | 15,04006 2 2
HYI 100,00000 0,00006 | 15,04006 2 2
IAILPVD 100,00000 0,00012 | 15,04006 2 4
TASLG 100,00000 0,00009 | 15,04006 3 3
IELI 100,00000 0,00012 | 15,04006 2 4
IFAH 100,00000 0,00006 | 15,04006 2 2
IFGFL 100,00000 0,00012 | 15,04006 4 4
IFH 100,00000 0,00006 | 15,04006 2 2
IIVL 100,00000 0,00015 | 15,04006 ) )
IKSY 100,00000 0,00006 | 15,04006 2 2
ILGG 100,00000 0,00019 | 15,04006 6 6
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
ILMK 100,00000 0,00006 | 15,04006 2 2
IPVL 100,00000 0,00009 | 15,04006 3 3
IRDF 100,00000 0,00012 | 15,04006 2 4
ISGI 100,00000 0,00006 | 15,04006 2 2
IVIA 100,00000 0,00009 | 15,04006 3 3
IVVG 100,00000 0,00009 | 15,04006 3 3
KDAK 100,00000 0,00006 | 15,04006 2 2
KEAFR 100,00000 0,00009 | 15,04006 3 3
KELLTA 100,00000 0,00009 | 15,04006 3 3
KILI 100,00000 0,00006 | 15,04006 2 2
KIVA 100,00000 0,00009 | 15,04006 3 3
KLTF 100,00000 0,00009 | 15,04006 3 3
KTKE 100,00000 0,00015 | 15,04006 3 5
KTKEGV 100,00000 0,00006 | 15,04006 2 2
KTPP 100,00000 0,00006 | 15,04006 2 2
LAFT 100,00000 0,00012 | 15,04006 4 4
LAGAS 100,00000 0,00006 | 15,04006 2 2
LAGLV 100,00000 0,00006 | 15,04006 2 2
LALLAL 100,00000 0,00006 | 15,04006 2 2
LALLALLAL 100,00000 0,00006 | 15,04006 2 2
LDFFI 100,00000 0,00012 | 15,04006 4 4
LEFVS 100,00000 0,00009 | 15,04006 3 3
LGIPG 100,00000 0,00006 | 15,04006 2 2
LKAV 100,00000 0,00006 | 15,04006 2 2
LKDKGVDVDH 100,00000 0,00012 | 15,04006 2 4
LKVG 100,00000 0,00012 | 15,04006 4 4
LLAAV 100,00000 0,00006 | 15,04006 2 2
LLALG 100,00000 0,00009 | 15,04006 3 3
LLFA 100,00000 0,00006 | 15,04006 2 2
LNVI 100,00000 0,00006 | 15,04006 2 2
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
LQGMA 100,00000 0,00006 | 15,04006 2 2
LQTE 100,00000 0,00006 | 15,04006 2 2
LQYK 100,00000 0,00006 | 15,04006 2 2
LRLLD 100,00000 0,00009 | 15,04006 3 3
LTAFL 100,00000 0,00006 | 15,04006 2 2
LTRY 100,00000 0,00006 | 15,04006 2 2
LTVAE 100,00000 0,00015 | 15,04006 ) )
LVALLL 100,00000 0,00022 | 15,04006 7 7
LYALFQEKLE 100,00000 0,00012 | 15,04006 2 4
LYAT 100,00000 0,00006 | 15,04006 2 2
LYRK 100,00000 0,00006 | 15,04006 2 2
MCA 100,00000 0,00006 | 15,04006 2 2
MFET 100,00000 0,00006 | 15,04006 2 2
MIGL 100,00000 0,00006 | 15,04006 2 2
MILP 100,00000 0,00015 | 15,04006 5 5
MLVE 100,00000 0,00006 | 15,04006 2 2
NHRI 100,00000 0,00012 | 15,04006 4 4
NITA 100,00000 0,00012 | 15,04006 4 4
NLNL 100,00000 0,00006 | 15,04006 2 2
NMER 100,00000 0,00006 | 15,04006 2 2
NNIHDLLGIPHIP 100,00000 0,00012 | 15,04006 2 4
NVSY 100,00000 0,00006 | 15,04006 2 2
PALALL 100,00000 0,00012 | 15,04006 4 4
PGFFN 100,00000 0,00006 | 15,04006 2 2
PGIPGP 100,00000 0,00006 | 15,04006 2 2
PGPAGPAG 100,00000 0,00006 | 15,04006 2 2
PGPMGP 100,00000 0,00009 | 15,04006 3 3
PGPPGSP 100,00000 0,00006 | 15,04006 2 2
PIVI 100,00000 0,00006 | 15,04006 2 2
PIW 100,00000 0,00006 | 15,04006 2 2
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
PKWR 100,00000 0,00006 | 15,04006 2 2
PLGM 100,00000 0,00006 | 15,04006 2 2
PLVV 100,00000 0,00006 | 15,04006 2 2
PQPPR 100,00000 0,00012 | 15,04006 4 4
PQPQLPYPQPQ 100,00000 0,00015 | 15,04006 5 5
PQQPFPQQ 100,00000 0,00015 | 15,04006 4 )
PQQPQP 100,00000 0,00025 | 15,04006 2 8
PVLI 100,00000 0,00009 | 15,04006 3 3
PVPLL 100,00000 0,00022 | 15,04006 7 7
PYPQPQP 100,00000 0,00006 | 15,04006 2 2
QATF 100,00000 0,00006 | 15,04006 2 2
QFPQP 100,00000 0,00006 | 15,04006 2 2
QITAS 100,00000 0,00006 | 15,04006 2 2
QITEL 100,00000 0,00006 | 15,04006 2 2
QIVG 100,00000 0,00015 | 15,04006 5 5
QLPY 100,00000 0,00006 | 15,04006 2 2
QPQQPFPQPQ 100,00000 0,00019 | 15,04006 3 6
QPQQTFPQ 100,00000 0,00006 | 15,04006 2 2
QQPFPQPQQP 100,00000 0,00015 | 15,04006 4 5
QQPIP 100,00000 0,00009 | 15,04006 3 3
QRAF 100,00000 0,00015 | 15,04006 5 5
QRTV 100,00000 0,00006 | 15,04006 2 2
QSQS 100,00000 0,00006 | 15,04006 2 2
RARRR 100,00000 0,00006 | 15,04006 2 2
REFVK 100,00000 0,00006 | 15,04006 2 2
REGE 100,00000 0,00009 | 15,04006 3 3
RGPAGP 100,00000 0,00006 | 15,04006 2 2
RIAV 100,00000 0,00006 | 15,04006 2 2
RPFK 100,00000 0,00006 | 15,04006 2 2
RQGA 100,00000 0,00015 | 15,04006 5 5
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
RREE 100,00000 0,00006 | 15,04006 2 2
RRRGRR 100,00000 0,00006 | 15,04006 2 2
RRRKK 100,00000 0,00006 | 15,04006 2 2
RRRRA 100,00000 0,00012 | 15,04006 4 4
RRRRPRR 100,00000 0,00006 | 15,04006 2 2
RRWRRR 100,00000 0,00006 | 15,04006 2 2
RSAVG 100,00000 0,00009 | 15,04006 3 3
SKIGS 100,00000 0,00006 | 15,04006 2 2
SLCY 100,00000 0,00006 | 15,04006 2 2
SMLA 100,00000 0,00006 | 15,04006 2 2
SPEF 100,00000 0,00057 | 15,04006 2 18
SQILS 100,00000 0,00006 | 15,04006 2 2
SQPQ 100,00000 0,00009 | 15,04006 3 3
SYM 100,00000 0,00009 | 15,04006 3 3
TFLI 100,00000 0,00012 | 15,04006 4 4
TFVD 100,00000 0,00015 | 15,04006 ) 5
THM 100,00000 0,00006 | 15,04006 2 2
TILA 100,00000 0,00009 | 15,04006 3 3
TLKAMPEYQ 100,00000 0,00006 | 15,04006 2 2
TLVF 100,00000 0,00006 | 15,04006 2 2
TNKI 100,00000 0,00006 | 15,04006 2 2
TQGA 100,00000 0,00006 | 15,04006 2 2
TSGRF 100,00000 0,00006 | 15,04006 2 2
VAES 100,00000 0,00006 | 15,04006 2 2
VAMA 100,00000 0,00006 | 15,04006 2 2
VFTL 100,00000 0,00006 | 15,04006 2 2
VGKE 100,00000 0,00006 | 15,04006 2 2
VMDVR 100,00000 0,00006 | 15,04006 2 2
VMES 100,00000 0,00015 | 15,04006 5 5
VPIK 100,00000 0,00006 | 15,04006 2 2
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
VQSK 100,00000 0,00006 | 15,04006 2 2
VQYS 100,00000 0,00006 | 15,04006 2 2
VRIG 100,00000 0,00006 | 15,04006 2 2
VSNL 100,00000 0,00006 | 15,04006 2 2
VVAAA 100,00000 0,00009 | 15,04006 3 3
VVME 100,00000 0,00015 | 15,04006 5 )
VWF 100,00000 0,00006 | 15,04006 2 2
VYRY 100,00000 0,00006 | 15,04006 2 2
WDAA 100,00000 0,00006 | 15,04006 2 2
WDD 100,00000 0,00006 | 15,04006 2 2
WLTV 100,00000 0,00006 | 15,04006 2 2
WML 100,00000 0,00019 | 15,04006 6 6
WRRRRRR 100,00000 0,00006 | 15,04006 2 2
WRRW 100,00000 0,00012 | 15,04006 4 4
WVLLLS 100,00000 0,00006 | 15,04006 2 2
YAIE 100,00000 0,00009 | 15,04006 3 3
YLRE 100,00000 0,00009 | 15,04006 3 3
YNLL 100,00000 0,00006 | 15,04006 2 2
YRRRR 100,00000 0,00006 | 15,04006 2 2
EEQE 92,48554 0,00509 | 13,90988 7 173
PYPQPQ 92,30769 0,00038 | 13,88313 10 13
TALI 90,90909 0,00031 | 13,67278 11 11
ILW 89,99999 0,00028 | 13,53605 10 10
RLFT 89,99999 0,00028 | 13,53605 10 10
AFPA 88,38888 0,00025 | 13,36894 9 9
PYPQ 88,88888 0,00050 | 13,36894 10 18
QQPFPQPQQ 88,88888 0,00025 | 13,36894 4 9
AATAA 88,23529 0,00047 | 13,27064 13 17
AAAF 87,50000 0,00022 | 13,16005 8 8
FGVL 87,50000 0,00022 | 13,16005 8 8
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
ILPL 87,50000 0,00022 | 13,16005 8 8
LKRA 87,50000 0,00022 | 13,16005 8 8
LTRA 87,50000 0,00022 | 13,16005 8 8
PFSQQQQ 87,50000 0,00022 | 13,16005 3 8
KMH 85,71428 0,00019 | 12,89148 3 7
VAGF 85,71428 0,00019 | 12,89148 7 7
RWRRR 84,21052 0,00050 | 12,66531 15 19
ARLM 83,33333 0,00015 | 12,53338 6 6
DRVS 83,33333 0,00015 | 12,53338 6 6
FPQPQQP 83,33333 0,00015 | 12,53338 4 6
GGEGGG 83,33333 0,00015 | 12,53338 2 6
GWI 83,33333 0,00015 | 12,53338 6 6
NPPNP 83,33333 0,00015 | 12,53338 6 6
NPPNPPNP 83,33333 0,00015 | 12,53338 6 6
PEFK 83,33333 0,00031 | 12,53338 2 12
RRLLR 83,33333 0,00015 | 12,53338 6 6
YLLT 83,33333 0,00015 | 12,53338 6 6
GFFNS 81,81818 0,00028 | 12,30550 2 11
ALALL 80,00000 0,00025 | 12,03205 10 10
ALVI 80,00000 0,00012 | 12,03205 5 5
ATATA 80,00000 0,00012 | 12,03205 5 5
DEPE 80,00000 0,00012 | 12,03205 5 )
DLDSV 80,00000 0,00012 | 12,03205 5 5
GGAGGH 80,00000 0,00012 | 12,03205 3 5
KPLC 80,00000 0,00012 | 12,03205 5 5
LVAK 80,00000 0,00012 | 12,03205 5 5
NLEN 80,00000 0,00012 | 12,03205 5 )
QQPL 80,00000 0,00012 | 12,03205 4 5
RPRRR 80,00000 0,00012 | 12,03205 5 5
SDEEE 80,00000 0,00012 | 12,03205 5 5
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
VEYL 80,00000 0,00012 | 12,03205 5 5
VILP 80,00000 0,00025 | 12,03205 10 10
WwQY 80,00000 0,00012 | 12,03205 5 5
YPYV 80,00000 0,00012 | 12,03205 5 5
IMAD 78,57142 0,00035 | 11,81719 14 14
DPSA N 0,00022 | 11,69782 9 9
FLVA 7T 0,00022 | 11,69782 8 9
RWRR 77,14285 0,00085 | 11,60233 24 35
QGQQGYYP 76,92307 0,00031 | 11,56928 2 13
AAAAE 75,00000 0,00009 | 11,28004 4 4
AAGVL 75,00000 0,00009 | 11,28004 4 4
AFC 75,00000 0,00009 | 11,28004 4 4
AGFG 75,00000 0,00009 | 11,28004 2 4
APDR 75,00000 0,00009 | 11,28004 4 4
ASDE 75,00000 0,00009 | 11,28004 2 4
DSIV 75,00000 0,00009 | 11,28004 2 4
EQEQ 75,00000 0,00238 | 11,28004 3 100
EQQE 75,00000 0,00019 | 11,28004 2 8
GFGGA 75,00000 0,00009 | 11,28004 2 4
GGGEGGGE 75,00000 0,00009 | 11,28004 2 4
IVLA 75,00000 0,00028 | 11,28004 12 12
KAYL 75,00000 0,00009 | 11,28004 4 4
KEAFRL 75,00000 0,00019 | 11,28004 8 8
KEGV 75,00000 0,00009 | 11,28004 4 4
LEDAG 75,00000 0,00019 | 11,28004 8 8
LNDR 75,00000 0,00009 | 11,28004 4 4
NARA 75,00000 0,00009 | 11,28004 4 4
PQRP 75,00000 0,00009 | 11,28004 2 4
RRGVGI 75,00000 0,00009 | 11,28004 2 4
RRRRRRR 75,00000 0,00019 | 11,28004 8 8
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
RRRY 75,00000 0,00009 | 11,28004 4 4
RVSL 75,00000 0,00009 | 11,28004 4 4
SDLG 75,00000 0,00009 | 11,28004 4 4
SDYQ 75,00000 0,00009 | 11,28004 4 4
WAI 75,00000 0,00009 | 11,28004 4 4
WII 75,00000 0,00009 | 11,28004 4 4
YLYSR 75,00000 0,00028 | 11,28004 12 12
YNYK 75,00000 0,00009 | 11,28004 4 4
RRRRRR 74,64788 0,00168 | 11,22709 38 71
EEQEQ 73,75000 0,00187 | 11,09204 2 80
RRWRR 72,00000 0,00057 | 10,82884 19 25
FALL 71,42857 0,00015 | 10,74290 7 7
FLPL 71,42857 0,00015 | 10,74290 7 7
TATA 71,42857 0,00015 | 10,74290 7 7
IVAA 71,42857 0,00015 | 10,74290 7 7
LKEA 71,42857 0,00015 | 10,74290 7 7
QFT 71,42857 0,00015 | 10,74290 7 7
VGTA 71,42857 0,00015 | 10,74290 7 7
YLEA 71,42857 0,00015 | 10,74290 7 7
RRRRR 71,35922 0,00468 | 10,73247 76 206
EENVE 71,05262 0,00687 | 10,68636 3 304
AAVF 69,99999 0,00022 | 10,52804 10 10
ATAT 69,99999 0,00022 | 10,52804 10 10
AIM 69,99999 0,00044 | 10,52804 18 20
EDVV 69,99999 0,00044 | 10,52804 7 20
GGGEGGG 69,99999 0,00022 | 10,52804 2 10
NAH 69,99999 0,00044 | 10,52804 12 20
RRRRP 69,99999 0,00022 | 10,52804 8 10
RRRWR 69,99999 0,00022 | 10,52804 10 10
RRWR 69,99999 0,00044 | 10,52804 19 20
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
YALQ 69,99999 0,00022 | 10,52804 10 10
FFE 69,23077 0,00028 | 10,41235 13 13
LVLV 69,23077 0,00028 | 10,41235 12 13
SSSSSSSSSSS 68,42105 0,00041 | 10,29057 7 19
AAAPAPAS 66,66666 0,00006 | 10,02671 3 3
ADNN 66,66666 0,00006 | 10,02671 3 3
AEKTK 66,66666 0,00006 | 10,02671 3 3
AFLL 66,66666 0,00006 | 10,02671 3 3
AGAGGAGG 66,66666 0,00019 | 10,02671 5 9
AKQKAE 66,66666 0,00006 | 10,02671 2 3
AKRR 66,66666 0,00006 | 10,02671 3 3
ALARA 66,66666 0,00006 | 10,02671 3 3
AQQLE 66,66666 0,00006 | 10,02671 3 3
ARPP 66,66666 0,00006 | 10,02671 3 3
DALLH 66,66666 0,00006 | 10,02671 3 3
DEDL 66,66666 0,00006 | 10,02671 2 3
DSLSEE 66,66666 0,00006 | 10,02671 3 3
EEDEE 66,66666 0,00012 | 10,02671 3 6
EEGSVA 66,66666 0,00006 | 10,02671 2 3
EEKELL 66,66666 0,00006 | 10,02671 3 3
EHLG 66,66666 0,00006 | 10,02671 3 3
EHVEEPTVA 66,66666 0,00012 | 10,02671 3 6
EKEFLKKL 66,66666 0,00006 | 10,02671 3 3
EPSG 66,66666 0,00006 | 10,02671 3 3
ERAG 66,66666 0,00006 | 10,02671 3 3
ETDKAT 66,66666 0,00012 | 10,02671 6 6
EVIN 66,66666 0,00019 | 10,02671 3 9
FALS 66,66666 0,00006 | 10,02671 3 3
FCR 66,66666 0,00006 | 10,02671 3 3
FEIT 66,66666 0,00006 | 10,02671 3 3
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
FNKKM 66,66666 0,00006 | 10,02671 3 3
FPED 66,66666 0,00006 | 10,02671 3 3
FRLA 66,66666 0,00006 | 10,02671 3 3
FTFS 66,66666 0,00012 | 10,02671 6 6
GCH 66,66666 0,00006 | 10,02671 3 3
GEQGLPG 66,66666 0,00006 | 10,02671 3 3
GFSF 66,66666 0,00006 | 10,02671 3 3
GGAGT 66,66666 0,00006 | 10,02671 2 3
GGGGYG 66,66666 0,00006 | 10,02671 3 3
GGVGGVGG 66,66666 0,00006 | 10,02671 3 3
GHRP 66,66666 0,00006 | 10,02671 3 3
GPAGPRGPAG 66,66666 0,00006 | 10,02671 3 3
GPIGS 66,66666 0,00006 | 10,02671 3 3
GPVGPAGP 66,66666 0,00006 | 10,02671 3 3
GQHY 66,66666 0,00006 | 10,02671 3 3
GRDL 66,66666 0,00006 | 10,02671 2 3
GSAGP 66,66666 0,00006 | 10,02671 3 3
GSRGR 66,66666 0,00006 | 10,02671 3 3
GVNG 66,66666 0,00006 | 10,02671 3 3
HFV 66,66666 0,00031 | 10,02671 15 15
HQPQQ 66,66666 0,00006 | 10,02671 3 3
HRPG 66,66666 0,00006 | 10,02671 3 3
HSLV 66,66666 0,00006 | 10,02671 3 3
HVAD 66,66666 0,00006 | 10,02671 3 3
Icv 66,66666 0,00006 | 10,02671 3 3
IEGT 66,66666 0,00006 | 10,02671 3 3
ITTI 66,66666 0,00012 | 10,02671 6 6
IYH 66,66666 0,00006 | 10,02671 3 3
KAVTK 66,66666 0,00006 | 10,02671 3 3
KENI 66,66666 0,00006 | 10,02671 2 3
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
KGPSG 66,66666 0,00006 | 10,02671 3 3
KVTH 66,66666 0,00006 | 10,02671 3 3
LAVGS 66,66666 0,00006 | 10,02671 3 3
LEKA 66,66666 0,00006 | 10,02671 2 3
LFER 66,66666 0,00006 | 10,02671 3 3
LFQR 66,66666 0,00006 | 10,02671 3 3
LKKLQI 66,66666 0,00006 | 10,02671 3 3
LMCN 66,66666 0,00006 | 10,02671 3 3
LPPPP 66,66666 0,00006 | 10,02671 3 3
LQGIG 66,66666 0,00006 | 10,02671 3 3
LRGA 66,66666 0,00006 | 10,02671 3 3
LRLI 66,66666 0,00006 | 10,02671 3 3
LRVI 66,66666 0,00006 | 10,02671 3 3
LTSV 66,66666 0,00006 | 10,02671 3 3
MITP 66,66666 0,00006 | 10,02671 3 3
MINI 66,66666 0,00006 | 10,02671 3 3
MLLV 66,66666 0,00006 | 10,02671 3 3
NAW 66,66666 0,00012 | 10,02671 6 6
NENT 66,66666 0,00006 | 10,02671 3 3
PFPQQP 66,66666 0,00006 | 10,02671 2 3
PFSQQ 66,66666 0,00006 | 10,02671 2 3
PGPVGPAG 66,66666 0,00006 | 10,02671 3 3
PPSGG 66,66666 0,00006 | 10,02671 3 3
PQPAP 66,66666 0,00006 | 10,02671 3 3
PQPQPF 66,66666 0,00006 | 10,02671 3 3
PQPQQPQQ 66,66666 0,00006 | 10,02671 3 3
PQQPYPQ 66,66666 0,00006 | 10,02671 3 3
PQQT 66,66666 0,00006 | 10,02671 3 3
PRRRR 66,66666 0,00006 | 10,02671 2 3
PSEN 66,66666 0,00006 | 10,02671 3 3
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
PTAI 66,66666 0,00006 | 10,02671 3 3
QELA 66,66666 0,00006 | 10,02671 3 3
QFF 66,66666 0,00006 | 10,02671 2 3
QFLL 66,66666 0,00006 | 10,02671 3 3
QLKT 66,66666 0,00006 | 10,02671 3 3
QLLS 66,66666 0,00006 | 10,02671 3 3
QPQPF 66,66666 0,00019 | 10,02671 9 9
QPQQQFPQ 66,66666 0,00006 | 10,02671 3 3
QSIP 66,66666 0,00006 | 10,02671 3 3
QTAL 66,66666 0,00006 | 10,02671 3 3
RARH 66,66666 0,00006 | 10,02671 3 3
RARLV 66,66666 0,00006 | 10,02671 3 3
RDTL 66,66666 0,00006 | 10,02671 3 3
RLPR 66,66666 0,00006 | 10,02671 3 3
RPRL 66,66666 0,00006 | 10,02671 3 3
RRRRRRRR 66,66666 0,00006 | 10,02671 3 3
RVVKLA 66,66666 0,00006 | 10,02671 3 3
SGVQ 66,66666 0,00006 | 10,02671 3 3
SLIL 66,66666 0,00006 | 10,02671 3 3
SLLI 66,66666 0,00019 | 10,02671 3 9
SQIT 66,66666 0,00006 | 10,02671 3 3
STKAT 66,66666 0,00006 | 10,02671 3 3
SYCR 66,66666 0,00006 | 10,02671 3 3
TAAY 66,66666 0,00006 | 10,02671 3 3
TAPAG 66,66666 0,00006 | 10,02671 3 3
TIVA 66,66666 0,00006 | 10,02671 3 3
TLVI 66,66666 0,00006 | 10,02671 3 3
TPSY 66,66666 0,00006 | 10,02671 3 3
TQIN 66,66666 0,00006 | 10,02671 3 3
TYLL 66,66666 0,00006 | 10,02671 3 3
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
VEKY 66,66666 0,00006 | 10,02671 3 3
VFLD 66,66666 0,00006 | 10,02671 3 3
VFLV 66,66666 0,00006 | 10,02671 3 3
VGPAGP 66,66666 0,00012 | 10,02671 3 6
VHPQ 66,66666 0,00006 | 10,02671 3 3
VLVF 66,66666 0,00006 | 10,02671 3 3
VLVI 66,66666 0,00006 | 10,02671 3 3
VRTD 66,66666 0,00006 | 10,02671 3 3
VVGL 66,66666 0,00038 | 10,02671 18 18
YDPR 66,66666 0,00006 | 10,02671 3 3
YILY 66,66666 0,00006 | 10,02671 3 3
YLAS 66,66666 0,00006 | 10,02671 3 3
YYV 66,66666 0,00012 | 10,02671 2 6
GDRA 65,38461 0,00108 | 9,83389 10 52
FGAG 64,70588 0,00035 | 9,73180 6 17
IWL 64,70588 0,00035 | 9,73180 15 17
QQPQP 64,28571 0,00028 | 9,66861 6 14
GAGI 63,63636 0,00022 | 9,57095 11 11
MIVT 63,63636 0,00022 | 9,57095 5 11
PQQPYPQPQP 63,63636 0,00022 | 9,57095 11 11
AGSVA 62,50000 0,00015 | 9,40004 2 8
AVSK 62,50000 0,00015 | 9,40004 8 8
GAQL 62,50000 0,00015 | 9,40004 8 8
NCH 62,50000 0,00015 | 9,40004 8 8
TVFE 62,50000 0,00015 | 9,40004 8 8
FPQPQ 61,53846 0,00025 | 9,25542 5 13
FYF 61,53846 0,00025 | 9,25542 13 13
FYY 61,53846 0,00025 | 9,25542 7 13
AAAGA 60,00000 0,00009 | 9,02404 5 5
AATP 60,00000 0,00009 | 9,02404 5 5
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
AATQA 60,00000 0,00009 | 9,02404 ) )
AGAQ 60,00000 0,00009 | 9,02404 5 5
AMF 60,00000 0,00028 | 9,02404 15 15
ARSA 60,00000 0,00009 | 9,02404 5 5
ASTV 60,00000 0,00009 | 9,02404 5 5
DLDF 60,00000 0,00009 | 9,02404 ) )
DPYSPS 60,00000 0,00009 | 9,02404 5 )
DVSR 60,00000 0,00009 | 9,02404 5 5
EQEEKMW 60,00000 0,00009 | 9,02404 2 5
FEAA 60,00000 0,00009 | 9,02404 5 5
FFFF 60,00000 0,00009 | 9,02404 ) )
FIR 60,00000 0,00009 | 9,02404 4 5
FLIA 60,00000 0,00009 | 9,02404 5 5
FYP 60,00000 0,00019 | 9,02404 10 10
GVIV 60,00000 0,00009 | 9,02404 5 5
ITEQ 60,00000 0,00009 | 9,02404 5 5
IVvv 60,00000 0,00009 | 9,02404 5 5
KISN 60,00000 0,00009 | 9,02404 5 5
KLQN 60,00000 0,00009 | 9,02404 5 5
KRLNF 60,00000 0,00009 | 9,02404 5 5
KYVD 60,00000 0,00009 | 9,02404 5 5
LIVL 60,00000 0,00009 | 9,02404 5 )
LTRL 60,00000 0,00009 | 9,02404 5 )
LWSV 60,00000 0,00009 | 9,02404 5 5
MLDE 60,00000 0,00019 | 9,02404 10 10
PARR 60,00000 0,00009 | 9,02404 5 5
PSAL 60,00000 0,00019 | 9,02404 9 10
QQPQQPFPQPQQ 60,00000 0,00019 | 9,02404 4 10
QYQ 60,00000 0,00019 | 9,02404 9 10
RHIF 60,00000 0,00009 | 9,02404 5 5
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
RVGS 60,00000 0,00009 | 9,02404 5 5
SSFP 60,00000 0,00009 | 9,02404 5 5
TGGAGGAG 60,00000 0,00009 | 9,02404 3 5
TLGT 60,00000 0,00009 | 9,02404 5 5
YATA 60,00000 0,00009 | 9,02404 5 5
YIAE 60,00000 0,00009 | 9,02404 ) )
YYIP 60,00000 0,00009 | 9,02404 ) )
LVAL 59,25925 0,00050 | 8,91263 19 27
LLAV 59,09090 0,00082 | 8,88731 26 44
PQPQ 58,86524 0,00264 | 8,85337 31 141
PHE 58,33333 0,00044 | 8,77337 18 24
VRTL 58,33333 0,00022 | 8,77337 12 12
RRRR 57,78175 0,02057 | 8,69041 211 1118
AAMV 57,14285 0,00012 | 8,59432 3 7
AGGNA 57,14285 0,00012 | 8,59432 3 7
APLS 57,14285 0,00012 | 8,59432 7 7
AVAAA 57,14285 0,00012 | 8,59432 7 7
FPPQ 57,14285 0,00012 | 8,59432 5 7
GSLQ 57,14285 0,00012 | 8,59432 7 7
111 57,14285 0,00012 | 8,59432 5 7
LTVA 57,14285 0,00025 | 8,59432 14 14
LTVW 57,14285 0,00012 | 8,59432 7 7
MAF 57,14285 0,00012 | 8,59432 7 7
MFD 57,14285 0,00012 | 8,59432 7 7
QLQP 57,14285 0,00038 | 8,59432 21 21
QQPQQP 57,14285 0,00063 | 8,59432 11 35
QQPQQPF 57,14285 0,00012 | 8,59432 4 7
SRAPP 57,14285 0,00012 | 8,59432 7 7
VRRRR 57,14285 0,00012 | 8,59432 6 7
YPQPQ 57,14285 0,00012 | 8,59432 5 7
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
WTA 56,52173 0,00041 8,50090 16 23
AGPAGP 55,55555 0,00015 | 8,35559 6 9
EEAQ 55,55555 0,00015 | 8,35559 5 9
KAAL 55,55555 0,00015 | 8,35559 9 9
KMI 55,55555 0,00015 | 8,35559 7 9
LIAG 55,55555 0,00015 | 8,35559 9 9
LVLT 55,55555 0,00015 | 8,35559 9 9
MALA 55,55555 0,00015 | 8,35559 9 9
PFPQPQQP 55,55555 0,00015 | 8,35559 5 9
PLQPQQPFP 55,55555 0,00015 | 8,35559 4 9
RAAAA 55,55555 0,00015 | 8,35559 9 9
VRLL 55,55555 0,00015 | 8,35559 9 9
ALKA 54,54545 0,00019 | 8,20367 11 11
DDEE 54,54545 0,00019 | 8&,20367 5 11
NVH 54,54545 0,00038 | 8,20367 20 22
VELL 54,54545 0,00019 | 8,20367 11 11
YGH 54,54545 0,00019 | 8,20367 11 11
PQPQQ 54,16666 0,00041 8,14670 10 24
IGVA 53,84615 0,00022 | 8,09849 13 13
PFPQQ 53,84615 0,00022 | 8,09849 3 13
VLAT 53,84615 0,00022 | 8,09849 13 13
WTG 53,84615 0,00022 | 8,09849 11 13
YIY 53,84615 0,00022 | 8,09849 7 13
YYT 53,84615 0,00022 | 8,09849 3 13
LLVLL 53,33333 0,00025 | 8,02137 15 15
CCR 52,94117 0,00028 | 7,96238 4 17
PGGG 52,94117 0,00028 | 7,96238 7 17
WRRRR 52,94117 0,00028 | 7,96238 10 17
MVF 52,63158 0,00031 7,91582 15 19
QPFP 52,44755 0,00238 | 7,88814 33 143

HacTaBaK Ha cne,:zeﬁoj CTpanu
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ITonoBak IToysmanoct | Iloapmika JIudt | Bpoj nmporenna | Bpoj moHoBaka
EQF 52,38095 0,00035 | 7,87813 13 21
QEQE 52,38095 0,00070 | 7,87813 3 42
PFPQ 51,85185 0,00133 | 7,79855 17 81
QPQQPFP 51,62601 0,00404 | 7,76458 14 246
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Tadema A.5: Iloysmanoct, moapinka, udT, OPOj IpOTEnHa Yy KOjUMa ce I0jaB/byjy U 0poj mojaspuBarma JIH-monoBaka dmja jieBa wian gecHa

KOMIIOHeHTa caap:ku T-heqmjeku enmron ca noysaanomiy > 50%

ITonoBak IToysnanoct | IToapiika JIudbr | Bpoj nporenna | Bpoj moHoBaka
AAVEYLKSDEFETIVVTVDSLPEFKNFLNFLQTNGLNAIEF 100,00000 0,00006 | 9632,60400 2 2
AEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 9632,60400 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 9632,60400 2 2
AEENVEHDAEENVEHDAEENVEHDAEENVEHDAEENVE 100,00000 0,00006 | 9632,60400 2 2
AQPALFAVEMGLARLWQSWG 100,00000 0,00015 | 9632,60400 5 5
LIQKLKDKGVDVDHIIELIHQIFNIVRDTRGLPEDLQDFLALIP 100,00000 0,00006 | 9632,60400 2 2
PQPQLPYPQPQLPYPQPQ 100,00000 0,00009 | 9632,60400 3 3
TSYAQPALFAVEMGLARLWQSWG 100,00000 0,00009 | 9632,60400 3 3
AFDVSVWEIFGALLRGGR 66,66666 0,00006 | 6421,73600 2 3
GDRADGQPAGDRADGQPAGDRA 66,66666 0,00012 | 6421,73600 3 6
GDRADGQPAGDRADGQPAGDRADGQPAGDRA 66,66666 0,00006 | 6421,73600 3 3
PQPQLPYPQPQ 60,00000 0,00009 | 5779,56300 5 5

nnoonon-gj7
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A.2 HNH-noHoBIN

Tabesa A.6: Iloy3zganoct, mojpiika, judT, OpOj MPOTENHA Yy KOjUMa Ce MOjaB/byjy W Opoj mojaB/buBarma MH-mioHOBaka umja ce mosuriuja
npecerna ca nosunujoM T-hemmjckux enurona ca moysmanomhy > 50%

86T

IlonoBak Iloysnaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AAAAHAAAA 100,00000 0,00006 | 11,57040 2 2
AAAEL 100,00000 0,00015 | 11,57040 5 5
AAFGA 100,00000 0,00012 | 11,57040 4 4
AAFGI 100,00000 0,00009 | 11,57040 3 3
AAFS 100,00000 0,00012 | 11,57040 4 4
AAFY 100,00000 0,00006 | 11,57040 2 2
AAGNGAA 100,00000 0,00006 | 11,57040 2 2
AAGTA 100,00000 0,00006 | 11,57040 2 2
AAIQ 100,00000 0,00009 | 11,57040 3 3
AALLR 100,00000 0,00015 | 11,57040 5 5
AALVL 100,00000 0,00006 | 11,57040 2 2
AAPK 100,00000 0,00006 | 11,57040 2 2
AAVAV 100,00000 0,00012 | 11,57040 4 4
AAVIVAA 100,00000 0,00006 | 11,57040 2 2
AAVTVAA 100,00000 0,00012 | 11,57040 4 4
ADAVH 100,00000 0,00015 | 11,57040 5 5
ADIL 100,00000 0,00009 | 11,57040 3 3
ADVY 100,00000 0,00018 | 11,57040 6 6
ADYLA 100,00000 0,00037 | 11,57040 2 12
AFAFAFA 100,00000 0,00015 | 11,57040 5 5
AFAVA 100,00000 0,00021 | 11,57040 7 7
AFDDFA 100,00000 0,00006 | 11,57040 2 2
AFRFA 100,00000 0,00018 | 11,57040 6 6
AGGAGGH 100,00000 0,00006 | 11,57040 2 2
AGGAGGVGG 100,00000 0,00006 | 11,57040 2 2
AGGH 100,00000 0,00006 | 11,57040 2 2

HacraBak Ha cjejehoj crpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AGLKK 100,00000 0,00006 | 11,57040 2 2
AGMV 100,00000 0,00006 | 11,57040 2 2
AGTAGK 100,00000 0,00006 | 11,57040 2 2
AGVLNLVGA 100,00000 0,00015 | 11,57040 5 5
AHGT 100,00000 0,00006 | 11,57040 2 2
AIGQ 100,00000 0,00015 | 11,57040 5 5
AIIV 100,00000 0,00006 | 11,57040 2 2
AIQH 100,00000 0,00006 | 11,57040 2 2
AIYL 100,00000 0,00015 | 11,57040 5 5
AKGP 100,00000 0,00006 | 11,57040 2 2
ALGAFF 100,00000 0,00009 | 11,57040 3 3
ALGWA 100,00000 0,00006 | 11,57040 2 2
ALKV 100,00000 0,00009 | 11,57040 3 3
ALLM 100,00000 0,00015 | 11,57040 5 5
ALNT 100,00000 0,00006 | 11,57040 2 2
ALPPLA 100,00000 0,00018 | 11,57040 6 6
ALRAV 100,00000 0,00009 | 11,57040 3 3
ALSAM 100,00000 0,00009 | 11,57040 3 3
AQKVA 100,00000 0,00006 | 11,57040 2 2
ARDLDRA 100,00000 0,00006 | 11,57040 2 2
ARSF 100,00000 0,00006 | 11,57040 2 2
ARTDV 100,00000 0,00018 | 11,57040 6 6
ASAM 100,00000 0,00006 | 11,57040 2 2
ATVAAF 100,00000 0,00018 | 11,57040 6 6
AVAAK 100,00000 0,00009 | 11,57040 3 3
AVAHAVA 100,00000 0,00006 | 11,57040 2 2
AVMMVA 100,00000 0,00006 | 11,57040 2 2
AVVH 100,00000 0,00009 | 11,57040 3 3
CSDI 100,00000 0,00006 | 11,57040 2 2
CVQL 100,00000 0,00006 | 11,57040 2 2

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
CYAT 100,00000 0,00018 | 11,57040 6 6
DAAK 100,00000 0,00015 | 11,57040 5 5
DAFFAD 100,00000 0,00006 | 11,57040 2 2
DDGP 100,00000 0,00006 | 11,57040 2 2
DEIR 100,00000 0,00012 | 11,57040 2 4
DIAG 100,00000 0,00006 | 11,57040 2 2
DIMID 100,00000 0,00006 | 11,57040 2 2
DITG 100,00000 0,00006 | 11,57040 2 2
DRSK 100,00000 0,00006 | 11,57040 2 2
DTAV 100,00000 0,00006 | 11,57040 2 2
EIQR 100,00000 0,00006 | 11,57040 2 2
EKQQKE 100,00000 0,00012 | 11,57040 4 4
EQVQ 100,00000 0,00006 | 11,57040 2 2
ERTAWR 100,00000 0,00015 | 11,57040 5 5
ERYRRYRE 100,00000 0,00006 | 11,57040 2 2
ESDLQ 100,00000 0,00006 | 11,57040 2 2
ESFSE 100,00000 0,00006 | 11,57040 2 2
ESVF 100,00000 0,00006 | 11,57040 2 2
EVAVAVE 100,00000 0,00006 | 11,57040 2 2
FAGG 100,00000 0,00006 | 11,57040 2 2
FALV 100,00000 0,00006 | 11,57040 2 2
FAVLLVAF 100,00000 0,00012 | 11,57040 4 4
FDTDF 100,00000 0,00006 | 11,57040 2 2
FDYI 100,00000 0,00006 | 11,57040 2 2
FFAG 100,00000 0,00009 | 11,57040 3 3
FFFFF 100,00000 0,00018 | 11,57040 3 6
FFFFFF 100,00000 0,00015 | 11,57040 3 5
FFFFFFF 100,00000 0,00006 | 11,57040 2 2
FGGSR 100,00000 0,00006 | 11,57040 2 2
FIGL 100,00000 0,00006 | 11,57040 2 2

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
FLILP 100,00000 0,00006 | 11,57040 2 2
FMMMF 100,00000 0,00012 | 11,57040 4 4
FMTMF 100,00000 0,00012 | 11,57040 4 4
FRDP 100,00000 0,00009 | 11,57040 3 3
FRIRF 100,00000 0,00015 | 11,57040 5 5
FWR 100,00000 0,00006 | 11,57040 2 2
FYSS 100,00000 0,00006 | 11,57040 2 2
GAAAL 100,00000 0,00006 | 11,57040 2 2
GAADL 100,00000 0,00006 | 11,57040 2 2
GAAK 100,00000 0,00006 | 11,57040 2 2
GAHQ 100,00000 0,00018 | 11,57040 6 6
GALLGG 100,00000 0,00025 | 11,57040 8 8
GAPGAPGP 100,00000 0,00006 | 11,57040 2 2
GDAGPPG 100,00000 0,00006 | 11,57040 2 2
GDPGPSGP 100,00000 0,00006 | 11,57040 2 2
GEFL 100,00000 0,00006 | 11,57040 2 2
GELVG 100,00000 0,00006 | 11,57040 2 2
GFIP 100,00000 0,00006 | 11,57040 2 2
GGAGGFGG 100,00000 0,00006 | 11,57040 2 2
GGAGGVGGAGGG 100,00000 0,00006 | 11,57040 2 2
GGDGGKGGNGG 100,00000 0,00015 | 11,57040 4 5
GGEGGGDGGGEGGGEGGGDGGGEGG 100,00000 0,00006 | 11,57040 2 2
GGIL 100,00000 0,00009 | 11,57040 3 3
GGKGLGKGG 100,00000 0,00006 | 11,57040 2 2
GGVGGVGGVGG 100,00000 0,00006 | 11,57040 2 2
GIIL 100,00000 0,00006 | 11,57040 2 2
GILAI 100,00000 0,00006 | 11,57040 2 2
GKML 100,00000 0,00006 | 11,57040 2 2
GLLY 100,00000 0,00009 | 11,57040 3 3
GLPGK 100,00000 0,00006 | 11,57040 2 2

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GLRL 100,00000 0,00012 | 11,57040 4 4
GLSGP 100,00000 0,00006 | 11,57040 2 2
GNQNG 100,00000 0,00012 | 11,57040 4 4
GPAGPAGP 100,00000 0,00012 | 11,57040 2 4
GPAGPAGPPG 100,00000 0,00006 | 11,57040 2 2
GPLAL 100,00000 0,00006 | 11,57040 2 2
GRIRG 100,00000 0,00006 | 11,57040 2 2
GSRRL 100,00000 0,00009 | 11,57040 3 3
GTASV 100,00000 0,00006 | 11,57040 2 2
GVVAL 100,00000 0,00009 | 11,57040 3 3
GVYM 100,00000 0,00006 | 11,57040 2 2
GWDL 100,00000 0,00012 | 11,57040 4 4
HDGGDH 100,00000 0,00006 | 11,57040 2 2
HKQRL 100,00000 0,00009 | 11,57040 3 3
HLRLH 100,00000 0,00006 | 11,57040 2 2
HRAYQ 100,00000 0,00009 | 11,57040 3 3
TAAAV 100,00000 0,00006 | 11,57040 2 2
TIARS 100,00000 0,00009 | 11,57040 3 3
IFAL 100,00000 0,00006 | 11,57040 2 2
IFAS 100,00000 0,00006 | 11,57040 2 2
IFSFI 100,00000 0,00006 | 11,57040 2 2
IGVALL 100,00000 0,00015 | 11,57040 5 5
THAL 100,00000 0,00006 | 11,57040 2 2
ITAY 100,00000 0,00006 | 11,57040 2 2
1LV 100,00000 0,00006 | 11,57040 2 2
IIMMII 100,00000 0,00006 | 11,57040 2 2
IKNT 100,00000 0,00012 | 11,57040 2 4
ILPLT 100,00000 0,00006 | 11,57040 2 2
1QVP 100,00000 0,00015 | 11,57040 5 5
IRDDRI 100,00000 0,00015 | 11,57040 5 5

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
IRLS 100,00000 0,00018 | 11,57040 6 6
IVAAP 100,00000 0,00009 | 11,57040 3 3
IVAV 100,00000 0,00009 | 11,57040 3 3
IVYS 100,00000 0,00006 | 11,57040 2 2
IWGL 100,00000 0,00006 | 11,57040 2 2
KENQ 100,00000 0,00006 | 11,57040 2 2
KFIFK 100,00000 0,00006 | 11,57040 2 2
KIQQ 100,00000 0,00006 | 11,57040 2 2
KKQLQ 100,00000 0,00006 | 11,57040 2 2
KLLV 100,00000 0,00009 | 11,57040 3 3
KLTS 100,00000 0,00009 | 11,57040 3 3
KRHRK 100,00000 0,00006 | 11,57040 2 2
LAAAP 100,00000 0,00006 | 11,57040 2 2
LAFL 100,00000 0,00009 | 11,57040 3 3
LAFV 100,00000 0,00009 | 11,57040 3 3
LALLALLAL 100,00000 0,00012 | 11,57040 2 4
LALLLAL 100,00000 0,00009 | 11,57040 3 3
LALVR 100,00000 0,00018 | 11,57040 6 6
LASM 100,00000 0,00006 | 11,57040 2 2
LAVTLTVAL 100,00000 0,00006 | 11,57040 2 2
LEHHEL 100,00000 0,00006 | 11,57040 2 2
LERAR 100,00000 0,00021 | 11,57040 7 7
LETP 100,00000 0,00015 | 11,57040 5 5
LFLT 100,00000 0,00006 | 11,57040 2 2
LFVAVFL 100,00000 0,00009 | 11,57040 3 3
LHGW 100,00000 0,00015 | 11,57040 5 5
LISIL 100,00000 0,00009 | 11,57040 3 3
LITS 100,00000 0,00006 | 11,57040 2 2
LKIT 100,00000 0,00006 | 11,57040 2 2
LLAQALL 100,00000 0,00006 | 11,57040 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
LLAVT 100,00000 0,00006 | 11,57040 2 2
LLGY 100,00000 0,00006 | 11,57040 2 2
LLVLVLL 100,00000 0,00012 | 11,57040 4 4
LNVP 100,00000 0,00009 | 11,57040 3 3
LPAKAPL 100,00000 0,00009 | 11,57040 3 3
LPGGPL 100,00000 0,00006 | 11,57040 2 2
LPIV 100,00000 0,00012 | 11,57040 4 4
LPPPPPPPPL 100,00000 0,00006 | 11,57040 2 2
LPSSPL 100,00000 0,00006 | 11,57040 2 2
LQLQP 100,00000 0,00006 | 11,57040 2 2
LQLTLQL 100,00000 0,00006 | 11,57040 2 2
LRAAV 100,00000 0,00006 | 11,57040 2 2
LRHV 100,00000 0,00021 | 11,57040 7 7
LRLGSLLLLSGLRL 100,00000 0,00006 | 11,57040 2 2
LSKLKSL 100,00000 0,00006 | 11,57040 2 2
LVTRR 100,00000 0,00006 | 11,57040 2 2
LWY 100,00000 0,00012 | 11,57040 4 4
LYEEYL 100,00000 0,00006 | 11,57040 2 2
MALT 100,00000 0,00015 | 11,57040 5 5
MKRR 100,00000 0,00025 | 11,57040 8 8
NEITEN 100,00000 0,00006 | 11,57040 2 2
NKIY 100,00000 0,00006 | 11,57040 2 2
NNNY 100,00000 0,00009 | 11,57040 3 3
NRIIRN 100,00000 0,00006 | 11,57040 2 2
PEKT 100,00000 0,00006 | 11,57040 2 2
PFPQPQ 100,00000 0,00047 | 11,57040 15 15
PGAPGAPGP 100,00000 0,00006 | 11,57040 2 2
PGLLGP 100,00000 0,00006 | 11,57040 2 2
PHEV 100,00000 0,00006 | 11,57040 2 2
PIPQQPQ 100,00000 0,00006 | 11,57040 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
PLFY 100,00000 0,00006 | 11,57040 2 2
PLLRR 100,00000 0,00006 | 11,57040 2 2
PLLRRLLP 100,00000 0,00006 | 11,57040 2 2
PPTR 100,00000 0,00006 | 11,57040 2 2
PQPQQ 100,00000 0,00047 | 11,57040 7 15
PQQPIPQQP 100,00000 0,00006 | 11,57040 2 2
PQQPQQPQ 100,00000 0,00006 | 11,57040 2 2
PRAAAV 100,00000 0,00006 | 11,57040 2 2
PRRRRR 100,00000 0,00009 | 11,57040 3 3
QEVLVEQ 100,00000 0,00018 | 11,57040 6 6
QFIFQ 100,00000 0,00009 | 11,57040 3 3
QGAAV 100,00000 0,00006 | 11,57040 2 2
QLLW 100,00000 0,00009 | 11,57040 3 3
QMV 100,00000 0,00009 | 11,57040 2 3
QPQQPFSQQPQ 100,00000 0,00009 | 11,57040 3 3
QQPFPQQPFPQQ 100,00000 0,00006 | 11,57040 2 2
QQPLPQQ 100,00000 0,00006 | 11,57040 2 2
QRFRQ 100,00000 0,00006 | 11,57040 2 2
QSQSQ 100,00000 0,00006 | 11,57040 2 2
QTRLRTQ 100,00000 0,00009 | 11,57040 3 3
RAET 100,00000 0,00006 | 11,57040 2 2
RARRR 100,00000 0,00009 | 11,57040 3 3
RELT 100,00000 0,00006 | 11,57040 2 2
RGDV 100,00000 0,00006 | 11,57040 2 2
RLANALR 100,00000 0,00018 | 11,57040 6 6
RLVY 100,00000 0,00015 | 11,57040 5 5
RPRRR 100,00000 0,00012 | 11,57040 4 4
RQGQR 100,00000 0,00006 | 11,57040 2 2
RRGRRRRGRR 100,00000 0,00006 | 11,57040 2 2
RRPRRRR 100,00000 0,00006 | 11,57040 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
RRRFRRR 100,00000 0,00006 | 11,57040 2 2
RRRPRRR 100,00000 0,00021 | 11,57040 7 7
RRRRGRRRR 100,00000 0,00012 | 11,57040 3 4
RRRRPRRRR 100,00000 0,00015 | 11,57040 5 5
RRRRRRWRRRRRR 100,00000 0,00006 | 11,57040 2 2
RRRRV 100,00000 0,00012 | 11,57040 4 4
RRRRWR 100,00000 0,00006 | 11,57040 2 2
RRRRWRRRR 100,00000 0,00006 | 11,57040 2 2
RRRRWRRWRRRR 100,00000 0,00006 | 11,57040 2 2
RRRTRRR 100,00000 0,00015 | 11,57040 5 5
RRRWRR 100,00000 0,00006 | 11,57040 2 2
RRRYR 100,00000 0,00009 | 11,57040 3 3
RRWRRWRR 100,00000 0,00012 | 11,57040 4 4
RSCSR 100,00000 0,00006 | 11,57040 2 2
RTAIATR 100,00000 0,00006 | 11,57040 2 2
RTRVRTR 100,00000 0,00006 | 11,57040 2 2
RVETY 100,00000 0,00006 | 11,57040 2 2
SAVVV 100,00000 0,00021 | 11,57040 7 7
SHVV 100,00000 0,00015 | 11,57040 5 5
SNTNS 100,00000 0,00006 | 11,57040 2 2
STWHWTS 100,00000 0,00006 | 11,57040 2 2
SVMV 100,00000 0,00015 | 11,57040 5 5
TAPIPAT 100,00000 0,00025 | 11,57040 8 8
TASVV 100,00000 0,00009 | 11,57040 3 3
TDYDT 100,00000 0,00006 | 11,57040 2 2
TIMIT 100,00000 0,00006 | 11,57040 2 2
TLEV 100,00000 0,00006 | 11,57040 2 2
TLYV 100,00000 0,00009 | 11,57040 3 3
TMIY 100,00000 0,00006 | 11,57040 2 2
VELSLEV 100,00000 0,00006 | 11,57040 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
VESLSEV 100,00000 0,00006 | 11,57040 2 2
VENFV 100,00000 0,00009 | 11,57040 3 3
VGGVGGV 100,00000 0,00006 | 11,57040 2 2
VISLV 100,00000 0,00006 | 11,57040 2 2
VLLVLVLLV 100,00000 0,00009 | 11,57040 3 3
VRRRRRRRV 100,00000 0,00006 | 11,57040 2 2
VVIIIVV 100,00000 0,00006 | 11,57040 2 2
WRRRRRRRW 100,00000 0,00006 | 11,57040 2 2
WRRWRRW 100,00000 0,00012 | 11,57040 4 4
YAYAY 100,00000 0,00006 | 11,57040 2 2
YLKLY 100,00000 0,00006 | 11,57040 2 2
DHI 94,73684 0,00056 | 10,96143 9 19
FSM 93,33333 0,00043 | 10,79904 8 15
EQEEQE 92,30769 0,00037 | 10,68037 2 13
LALN 90,90909 0,00031 | 10,51855 8 11
PYPQ 89,13043 0,00128 | 10,31275 16 46
FLLV 88,88888 0,00025 | 10,28480 9 9
FYFYF 88,88888 0,00025 | 10,28480 9 9
WRRRRRRW 88,38888 0,00025 | 10,28480 9 9
ANGT 87,50000 0,00021 | 10,12410 8 8
EGIG 87,50000 0,00021 | 10,12410 8 8
GAPGAPG 87,50000 0,00021 | 10,12410 2 8
PLAW 87,50000 0,00021 | 10,12410 8 8
RRRWRRR 87,50000 0,00021 | 10,12410 8 8
RRRWRRWRRR 87,50000 0,00021 | 10,12410 8 8
RWRRWR 87,50000 0,00021 | 10,12410 8 8
RRWR 86,27451 0,00138 | 9,98231 26 51
AAMG 85,71428 0,00018 | 9,91749 7 7
ATAAV 85,71428 0,00018 | 9,91749 7 7
EKAL 85,71428 0,00018 | 9,91749 5 7
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
NFAV 85,71428 0,00018 | 9,91749 7 7
AAEVA 83,33333 0,00015 | 9,64200 6 6
AQAK 83,33333 0,00015 | 9,64200 6 6
ASYSA 83,33333 0,00031 | 9,64200 12 12
ERLG 83,33333 0,00015 | 9,64200 6 6
FATL 83,33333 0,00015 | 9,64200 6 6
FGLV 83,33333 0,00015 | 9,64200 6 6
TAER 83,33333 0,00047 | 9,64200 15 18
PNPPNP 83,33333 0,00015 | 9,64200 6 6
PNPPNPPNP 83,33333 0,00015 | 9,64200 6 6
PQQPQQS 83,33333 0,00015 | 9,64200 6 6
PRRRR 83,33333 0,00015 | 9,64200 6 6
RRRVRRR 83,33333 0,00015 | 9,64200 6 6
RRRYRRR 83,33333 0,00015 | 9,64200 6 6
YALAY 83,33333 0,00015 | 9,64200 6 6
EAIH 81,81818 0,00028 | 9,46669 11 11
LDLDLDL 81,81818 0,00028 | 9,46669 11 11
RRRRW 81,25000 0,00040 | 9,40095 13 16
AFAE 80,00000 0,00012 | 9,25632 5 5
ATANI 80,00000 0,00012 | 9,25632 5 5
AVGI 80,00000 0,00050 | 9,25632 12 20
FLELF 80,00000 0,00012 | 9,25632 5 5
GAMAG 80,00000 0,00037 | 9,25632 15 15
GGEGGG 80,00000 0,00012 | 9,25632 2 5
GLAM 80,00000 0,00012 | 9,25632 5 5
GSGN 80,00000 0,00012 | 9,25632 3 5
GSYTY 80,00000 0,00012 | 9,25632 5 5
GTMTG 80,00000 0,00012 | 9,25632 5 5
HYI 80,00000 0,00012 | 9,25632 3 5
TAFS 80,00000 0,00012 | 9,25632 5 5
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
IEDMFL 80,00000 0,00012 | 9,25632 5 5
LAVLP 80,00000 0,00012 | 9,25632 5 5
LGYR 80,00000 0,00012 | 9,25632 5 5
LHNQ 80,00000 0,00012 | 9,25632 5 5
LRMP 80,00000 0,00012 | 9,25632 5 5
LTGV 80,00000 0,00012 | 9,25632 5 5
MLW 80,00000 0,00012 | 9,25632 5 5
NAVV 80,00000 0,00012 | 9,25632 5 5
NPPNPPNPPNPPN 80,00000 0,00012 | 9,25632 5 5
NPPNPPNPPNPPNPPN 80,00000 0,00012 | 9,25632 5 5
NPPNPPNPPNPPNPPNPPN 80,00000 0,00012 | 9,25632 5 5
PNPPNPPNPPNP 80,00000 0,00012 | 9,25632 5 5
PNPPNPPNPPNPPNP 80,00000 0,00012 | 9,25632 5 5
PNPPNPPNPPNPPNPPNP 80,00000 0,00012 | 9,25632 5 5
QGVS 80,00000 0,00025 | 9,25632 6 10
QPFPQQPQQPYPQQPQQPFPQ 80,00000 0,00012 | 9,25632 5 5
QPYPQQ 80,00000 0,00025 | 9,25632 7 10
RRRARRR 80,00000 0,00012 | 9,25632 5 5
RRRRVRRRR 80,00000 0,00012 | 9,25632 5 5
TLTKTLT 80,00000 0,00012 | 9,25632 5 5
VDGDGDV 80,00000 0,00012 | 9,25632 5 5
FAAAF 78,57142 0,00034 | 9,09103 14 14
AFTFA 7T 0,00021 | 8,99920 9 9
DFGT T, 0,00021 | 8,99920 9 9
DLADALD 77T 0,00021 | 8,99920 9 9
ISFSI 7T 0,00021 | 8,99920 9 9
LFET 7T 0,00021 | 8,99920 8 9
LGIM 7T 0,00021 | 8,99920 9 9
QQPQQS TTTTTTT 0,00021 | 8,99920 8 9
YLGLY 77T 0,00021 | 8,99920 9 9
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AENL 76,92307 0,00031 | 8,90031 13 13
EQEQ 75,49019 0,00483 | 8,73452 4 204
AAGAGAA 75,00000 0,00009 | 8,67780 4 4
AATATATAA 75,00000 0,00009 | 8,67780 4 4
AEELAK 75,00000 0,00028 | 8,67780 12 12
AFPA 75,00000 0,00009 | 8,67780 4 4
AGASA 75,00000 0,00009 | 8,67780 4 4
AIVI 75,00000 0,00018 | 8,67780 5 8
ASALL 75,00000 0,00009 | 8,67780 4 4
ATAN 75,00000 0,00018 | 8,67780 8 8
AVGM 75,00000 0,00009 | 8,67780 4 4
AVLE 75,00000 0,00009 | 8,67780 4 4
DAAY 75,00000 0,00009 | 8,67780 3 4
DEHL 75,00000 0,00009 | 8,67780 4 4
EEDEEE 75,00000 0,00009 | 8,67780 2 4
EFEL 75,00000 0,00009 | 8,67780 4 4
EGTV 75,00000 0,00009 | 8,67780 4 4
EHTP 75,00000 0,00009 | 8,67780 4 4
EMP 75,00000 0,00009 | 8,67780 3 4
FAASM 75,00000 0,00009 | 8,67780 4 4
FAKAF 75,00000 0,00009 | 8,67780 4 4
FAVT 75,00000 0,00009 | 8,67780 4 4
FFLALFF 75,00000 0,00009 | 8,67780 4 4
FFY 75,00000 0,00009 | 8,67780 4 4
FILIF 75,00000 0,00009 | 8,67780 4 4
FIW 75,00000 0,00009 | 8,67780 4 4
FVEV 75,00000 0,00009 | 8,67780 4 4
GAGGAGGSG 75,00000 0,00009 | 8,67780 2 4
GGMGGGMGG 75,00000 0,00009 | 8,67780 4 4
GHH 75,00000 0,00009 | 8,67780 4 4
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GIEL 75,00000 0,00009 | 8,67780 4 4
GLWG 75,00000 0,00009 | 8,67780 3 4
GPAGPPGP 75,00000 0,00009 | 8,67780 2 4
HMV 75,00000 0,00009 | 8,67780 4 4
ITEQ 75,00000 0,00009 | 8,67780 4 4
IKSL 75,00000 0,00009 | 8,67780 4 4
IMP 75,00000 0,00009 | 8,67780 4 4
IVGT 75,00000 0,00009 | 8,67780 4 4
1VSQ 75,00000 0,00009 | 8,67780 4 4
KHIL 75,00000 0,00009 | 8,67780 4 4
KINL 75,00000 0,00009 | 8,67780 4 4
LAGVL 75,00000 0,00009 | 8,67780 4 4
LDAAY 75,00000 0,00009 | 8,67780 4 4
LQDQL 75,00000 0,00018 | 8,67780 8 8
LSALS 75,00000 0,00009 | 8,67780 4 4
MGGGMGGGM 75,00000 0,00009 | 8,67780 4 4
PDLV 75,00000 0,00018 | 8,67780 8 8
PFPQQPQQ 75,00000 0,00065 | 8,67780 13 28
PFYFP 75,00000 0,00009 | 8,67780 4 4
PIQV 75,00000 0,00018 | 8,67780 8 8
QAAT 75,00000 0,00009 | 8,67780 4 4
QPFPQQPQQPQQPFPQ 75,00000 0,00009 | 8,67780 4 4
QRSRQ 75,00000 0,00009 | 8,67780 4 4
RRRRRRRR 75,00000 0,00018 | 8,67780 5 8
SGWGS 75,00000 0,00009 | 8,67780 4 4
TQVQT 75,00000 0,00009 | 8,67780 4 4
VLGGLV 75,00000 0,00009 | 8,67780 4 4
YTSTY 75,00000 0,00009 | 8,67780 4 4
QPYPQ 74,02597 0,00179 | 8,56510 31 77
LAIV 73,33333 0,00034 | 8,48496 15 15
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
EQQQ 72,84768 0,00690 | 8,42877 5 302
CcQQ 72,72727 0,00025 | 8,41484 5 11
RRRW 72,72727 0,00100 | 8,41484 24 44
EQEQE 72,31638 0,00401 | 8,36730 5 177
AALPLAA 71,42857 0,00015 | 8,26457 7 7
AATIW 71,42857 0,00015 | 8,26457 7 7
ELFLE 71,42857 0,00015 | 8,26457 7 7
ESGT 71,42857 0,00015 | 8,26457 6 7
FAFAFAF 71,42857 0,00015 | 8,26457 7 7
GLFY 71,42857 0,00015 | 8,26457 7 7
NMMN 71,42857 0,00015 | 8,26457 7 7
PFPQPQP 71,42857 0,00015 | 8,26457 7 7
PQLQ 71,42857 0,00047 | 8,26457 21 21
QPFSQQPQQ 71,42857 0,00015 | 8,26457 7 7
TGGAGGAGGAGGT 71,42857 0,00015 | 8,26457 2 7
VAAGAAV 71,42857 0,00015 | 8,26457 7 7
VAFV 71,42857 0,00015 | 8,26457 7 7
GGGEGGG 70,58823 0,00037 | 8,16734 4 17
FPQPQ 69,99999 0,00043 | 8,09928 15 20
LGPIS 69,23077 0,00028 | 8,01028 13 13
EHP 68,75000 0,00069 | 7,95465 19 32
QPFPQQPQQ 68,18181 0,00094 | 7,88891 11 44
AAAGA 66,66666 0,00006 | 7,71360 3 3
AAAIG 66,66666 0,00006 | 7,71360 3 3
AAALV 66,66666 0,00006 | 7,71360 3 3
AAASG 66,66666 0,00006 | 7,71360 3 3
AAFV 66,66666 0,00006 | 7,71360 3 3
AAGAATTAAGAA 66,66666 0,00006 | 7,71360 3 3
AATAE 66,66666 0,00006 | 7,71360 2 3
AALEE 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AAQN 66,66666 0,00006 | 7,71360 3 3
ADAGV 66,66666 0,00006 | 7,71360 3 3
ADLF 66,66666 0,00006 | 7,71360 3 3
AERSREA 66,66666 0,00006 | 7,71360 3 3
AEVQ 66,66666 0,00006 | 7,71360 3 3
AFTG 66,66666 0,00006 | 7,71360 3 3
AGARAGA 66,66666 0,00006 | 7,71360 3 3
AGAYAGA 66,66666 0,00006 | 7,71360 3 3
AGHAG 66,66666 0,00006 | 7,71360 3 3
AIML 66,66666 0,00012 | 7,71360 6 6
AISV 66,66666 0,00006 | 7,71360 3 3
ALAAALA 66,66666 0,00031 7,71360 15 15
ALQP 66,66666 0,00006 | 7,71360 3 3
ALVVVLA 66,66666 0,00006 | 7,71360 3 3
AMYYMA 66,66666 0,00012 | 7,71360 6 6
ANAV 66,66666 0,00031 7,71360 15 15
ANQNA 66,66666 0,00006 | 7,71360 3 3
ANSK 66,66666 0,00012 | 7,71360 6 6
APAN 66,66666 0,00006 | 7,71360 2 3
APAPASA 66,66666 0,00006 | 7,71360 3 3
ARDE 66,66666 0,00006 | 7,71360 3 3
ARDV 66,66666 0,00006 | 7,71360 3 3
ARGQ 66,66666 0,00006 | 7,71360 3 3
ARVI 66,66666 0,00006 | 7,71360 3 3
ASVQ 66,66666 0,00006 | 7,71360 3 3
AVVE 66,66666 0,00006 | 7,71360 3 3
DDIL 66,66666 0,00006 | 7,71360 3 3
DHF 66,66666 0,00006 | 7,71360 3 3
DHRV 66,66666 0,00006 | 7,71360 3 3
DHYL 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
DINQ 66,66666 0,00006 | 7,71360 3 3
DKAL 66,66666 0,00006 | 7,71360 3 3
DLRS 66,66666 0,00006 | 7,71360 3 3
DRPP 66,66666 0,00006 | 7,71360 3 3
DSFN 66,66666 0,00006 | 7,71360 3 3
DSFT 66,66666 0,00006 | 7,71360 3 3
DSLF 66,66666 0,00006 | 7,71360 3 3
EEQEQ 66,66666 0,00006 | 7,71360 2 3
EESQ 66,66666 0,00006 | 7,71360 2 3
EIDQ 66,66666 0,00006 | 7,71360 3 3
EKTE 66,66666 0,00006 | 7,71360 2 3
ELILE 66,66666 0,00025 | 7,71360 12 12
ELMLE 66,66666 0,00006 | 7,71360 3 3
EMLL 66,66666 0,00006 | 7,71360 3 3
ENLH 66,66666 0,00006 | 7,71360 3 3
EPNS 66,66666 0,00006 | 7,71360 3 3
EQGL 66,66666 0,00006 | 7,71360 3 3
EQSQE 66,66666 0,00006 | 7,71360 3 3
ERTE 66,66666 0,00006 | 7,71360 3 3
ESAN 66,66666 0,00006 | 7,71360 3 3
ESVP 66,66666 0,00006 | 7,71360 3 3
ETTTTE 66,66666 0,00006 | 7,71360 3 3
FANAF 66,66666 0,00012 | 7,71360 6 6
FAQL 66,66666 0,00006 | 7,71360 3 3
FFLMV 66,66666 0,00006 | 7,71360 3 3
FGII 66,66666 0,00006 | 7,71360 2 3
FKQKF 66,66666 0,00006 | 7,71360 3 3
FKSL 66,66666 0,00006 | 7,71360 3 3
FLDP 66,66666 0,00006 | 7,71360 3 3
FLILF 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
FLLGLLF 66,66666 0,00006 | 7,71360 3 3
FLTQ 66,66666 0,00006 | 7,71360 3 3
FPQPQPF 66,66666 0,00006 | 7,71360 3 3
FRLT 66,66666 0,00006 | 7,71360 3 3
FRSRF 66,66666 0,00006 | 7,71360 3 3
FSAQ 66,66666 0,00006 | 7,71360 3 3
FTAG 66,66666 0,00006 | 7,71360 3 3
GAAGAPG 66,66666 0,00006 | 7,71360 3 3
GAAGAPGP 66,66666 0,00006 | 7,71360 3 3
GAEI 66,66666 0,00006 | 7,71360 2 3
GAGGR 66,66666 0,00006 | 7,71360 3 3
GAVLG 66,66666 0,00006 | 7,71360 3 3
GEFG 66,66666 0,00006 | 7,71360 3 3
GEVY 66,66666 0,00006 | 7,71360 3 3
GFGR 66,66666 0,00006 | 7,71360 3 3
GGAGGAGGG 66,66666 0,00006 | 7,71360 2 3
GGAGGAGGH 66,66666 0,00012 | 7,71360 3 6
GGAGGNGGNG 66,66666 0,00006 | 7,71360 2 3
GGFR 66,66666 0,00006 | 7,71360 3 3
GGMI 66,66666 0,00006 | 7,71360 3 3
GHMHG 66,66666 0,00006 | 7,71360 3 3
GISGP 66,66666 0,00006 | 7,71360 3 3
GKDGPPG 66,66666 0,00006 | 7,71360 3 3
GKGGKG 66,66666 0,00006 | 7,71360 3 3
GLVI 66,66666 0,00006 | 7,71360 3 3
GLVVLG 66,66666 0,00006 | 7,71360 3 3
GNEL 66,66666 0,00006 | 7,71360 3 3
GNVGPSG 66,66666 0,00006 | 7,71360 3 3
GPGI 66,66666 0,00006 | 7,71360 3 3
GSER 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GVGGAGGVG 66,66666 0,00006 | 7,71360 3 3
HDI 66,66666 0,00012 | 7,71360 6 6
HKRL 66,66666 0,00006 | 7,71360 3 3
HLLLLH 66,66666 0,00006 | 7,71360 3 3
HSY 66,66666 0,00006 | 7,71360 2 3
TAET 66,66666 0,00006 | 7,71360 3 3
1IEIEQ 66,66666 0,00006 | 7,71360 3 3
IEVEI 66,66666 0,00006 | 7,71360 3 3
IGFL 66,66666 0,00006 | 7,71360 3 3
TKIKI 66,66666 0,00006 | 7,71360 3 3
IKVI 66,66666 0,00006 | 7,71360 3 3
IKYKI 66,66666 0,00006 | 7,71360 3 3
ILLLI 66,66666 0,00018 | 7,71360 9 9
ILNLI 66,66666 0,00006 | 7,71360 3 3
1LYV 66,66666 0,00012 | 7,71360 6 6
INSNI 66,66666 0,00006 | 7,71360 3 3
IPTL 66,66666 0,00006 | 7,71360 3 3
ITVI 66,66666 0,00006 | 7,71360 3 3
IVLV 66,66666 0,00006 | 7,71360 3 3
IVLVI 66,66666 0,00012 | 7,71360 6 6
IVTVI 66,66666 0,00012 | 7,71360 6 6
IYDV 66,66666 0,00006 | 7,71360 3 3
IYTYI 66,66666 0,00006 | 7,71360 3 3
KDIR 66,66666 0,00006 | 7,71360 3 3
KDLDK 66,66666 0,00006 | 7,71360 3 3
KDTDK 66,66666 0,00006 | 7,71360 3 3
KDVDK 66,66666 0,00006 | 7,71360 3 3
KELLK 66,66666 0,00006 | 7,71360 3 3
KFIDIFK 66,66666 0,00006 | 7,71360 3 3
KPAQ 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
KQM 66,66666 0,00012 | 7,71360 6 6
KRM 66,66666 0,00006 | 7,71360 3 3
LAAY 66,66666 0,00006 | 7,71360 3 3
LADTL 66,66666 0,00006 | 7,71360 3 3
LAFVAL 66,66666 0,00006 | 7,71360 3 3
LAIVIAL 66,66666 0,00012 | 7,71360 6 6
LDPS 66,66666 0,00006 | 7,71360 3 3
LFDFL 66,66666 0,00006 | 7,71360 3 3
LFVV 66,66666 0,00006 | 7,71360 3 3
LFYQ 66,66666 0,00012 | 7,71360 6 6
LGAY 66,66666 0,00006 | 7,71360 3 3
LGILL 66,66666 0,00006 | 7,71360 3 3
LGPLGP 66,66666 0,00006 | 7,71360 3 3
LILLIL 66,66666 0,00006 | 7,71360 3 3
LITL 66,66666 0,00006 | 7,71360 3 3
LIWV 66,66666 0,00006 | 7,71360 3 3
LLAAAALL 66,66666 0,00006 | 7,71360 3 3
LPPPPPL 66,66666 0,00006 | 7,71360 3 3
LQFVFQL 66,66666 0,00006 | 7,71360 3 3
LQLV 66,66666 0,00012 | 7,71360 6 6
LRRS 66,66666 0,00006 | 7,71360 3 3
LVYVL 66,66666 0,00012 | 7,71360 6 6
MAQ 66,66666 0,00006 | 7,71360 3 3
MNNS 66,66666 0,00006 | 7,71360 3 3
NISV 66,66666 0,00006 | 7,71360 2 3
NLRN 66,66666 0,00006 | 7,71360 3 3
NLSN 66,66666 0,00006 | 7,71360 3 3
PEQQEP 66,66666 0,00006 | 7,71360 3 3
PLDR 66,66666 0,00012 | 7,71360 6 6
PLNS 66,66666 0,00006 | 7,71360 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
PLQPQQP 66,66666 0,00012 | 7,71360 4 6
PQY 66,66666 0,00006 | 7,71360 3 3
PSSRSSP 66,66666 0,00006 | 7,71360 3 3
PVAS 66,66666 0,00006 | 7,71360 3 3
QGDDGQ 66,66666 0,00006 | 7,71360 3 3
QPFPLQPQQPSPQQPQLPFPQ 66,66666 0,00006 | 7,71360 3 3
QPFPQQPQQPFPQ 66,66666 0,00050 | 7,71360 11 24
QPQQS 66,66666 0,00006 | 7,71360 3 3
QQFQQ 66,66666 0,00006 | 7,71360 3 3
RDVYT 66,66666 0,00006 | 7,71360 3 3
REEEEER 66,66666 0,00006 | 7,71360 2 3
RGTS 66,66666 0,00006 | 7,71360 3 3
RLAQR 66,66666 0,00012 | 7,71360 6 6
RLFFFLR 66,66666 0,00006 | 7,71360 3 3
RLPR 66,66666 0,00006 | 7,71360 2 3
RPAAPR 66,66666 0,00006 | 7,71360 3 3
RRRRRRRRR 66,66666 0,00006 | 7,71360 3 3
RVIVR 66,66666 0,00006 | 7,71360 3 3
SDFDS 66,66666 0,00006 | 7,71360 3 3
SFPPFS 66,66666 0,00006 | 7,71360 3 3
SPW 66,66666 0,00012 | 7,71360 6 6
TFENEFT 66,66666 0,00006 | 7,71360 3 3
VELV 66,66666 0,00006 | 7,71360 3 3
VERV 66,66666 0,00006 | 7,71360 3 3
VGSAIASGV 66,66666 0,00006 | 7,71360 3 3
VNTNV 66,66666 0,00006 | 7,71360 3 3
VPLY 66,66666 0,00006 | 7,71360 3 3
VVVLVVV 66,66666 0,00006 | 7,71360 3 3
VVVVVV 66,66666 0,00006 | 7,71360 3 3
WAY 66,66666 0,00006 | 7,71360 2 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
YKEKY 66,66666 0,00006 | 7,71360 3 3
YLTDTLY 66,66666 0,00006 | 7,71360 3 3
YQIKIQY 66,66666 0,00006 | 7,71360 3 3
RRWRR 66,30434 0,00191 7,67168 62 92
ALLLL 65,38461 0,00053 | 7,56526 16 26
LVFVL 64,70588 0,00034 | 7,48673 17 17
RRRRRR 64,53900 0,00285 | 7,46742 62 141
AGAI 64,28571 0,00028 | 7,43812 14 14
LLTM 64,28571 0,00028 | 7,43812 14 14
DYQ 63,63636 0,00021 7,36298 7 11
EEAI 63,63636 0,00021 7,36298 10 11
ILGL 63,63636 0,00021 7,36298 10 11
RRRWR 63,63636 0,00065 | 7,36298 16 33
EKTK 63,15789 0,00037 | 7,30762 7 19
QPFPQ 63,14102 0,00618 | 7,30567 56 312
AEAF 62,50000 0,00031 7,23150 16 16
AGVVV 62,50000 0,00015 | 7,23150 7 8
ANRNA 62,50000 0,00015 | 7,23150 8 8
AQIV 62,50000 0,00015 | 7,23150 8 8
GELV 62,50000 0,00015 | 7,23150 8 8
GFAV 62,50000 0,00015 | 7,23150 8 8
IYT 62,50000 0,00015 | 7,23150 7 8
MGIGM 62,50000 0,00015 | 7,23150 8 8
TLVLT 62,50000 0,00047 | 7,23150 24 24
PQPQ 60,89743 0,00298 | 7,04608 35 156
QPQQPQ 60,43956 0,00172 | 6,99310 19 91
ALNL 60,00000 0,00009 | 6,94224 5 5
AVRRVA 60,00000 0,00009 | 6,94224 5 5
DRLRR 60,00000 0,00009 | 6,94224 5 5
EAYR 60,00000 0,00009 | 6,94224 5 5
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
EQVL 60,00000 0,00009 | 6,94224 5 5
EWN 60,00000 0,00009 | 6,94224 2 5
FDADF 60,00000 0,00009 | 6,94224 5 5
GAPGI 60,00000 0,00009 | 6,94224 5 5
GLTT 60,00000 0,00009 | 6,94224 5 5
GPAGR 60,00000 0,00018 | 6,94224 4 10
GPAPPP 60,00000 0,00009 | 6,94224 5 5
GYLR 60,00000 0,00009 | 6,94224 5 5
HMK 60,00000 0,00009 | 6,94224 2 5
TANL 60,00000 0,00009 | 6,94224 5 5
IDEDI 60,00000 0,00009 | 6,94224 5 5
IEAV 60,00000 0,00018 | 6,94224 10 10
IGDL 60,00000 0,00009 | 6,94224 5 5
IGVL 60,00000 0,00009 | 6,94224 5 5
IKNK 60,00000 0,00009 | 6,94224 5 5
IRRL 60,00000 0,00009 | 6,94224 5 5
IVLT 60,00000 0,00018 | 6,94224 9 10
KSVSK 60,00000 0,00009 | 6,94224 5 5
KTGTK 60,00000 0,00009 | 6,94224 5 5
LGPR 60,00000 0,00009 | 6,94224 5 5
LQTP 60,00000 0,00009 | 6,94224 5 5
LRGGR 60,00000 0,00009 | 6,94224 3 5
MVLT 60,00000 0,00009 | 6,94224 5 5
NEFEN 60,00000 0,00009 | 6,94224 5 5
NNLT 60,00000 0,00009 | 6,94224 5 5
NTDTN 60,00000 0,00009 | 6,94224 5 5
NTPP 60,00000 0,00009 | 6,94224 5 5
PFPQPQPFP 60,00000 0,00009 | 6,94224 5 5
PQQPQQPFPQ 60,00000 0,00075 | 6,94224 8 40
PQQPQQPFPQQPQQP 60,00000 0,00009 | 6,94224 3 5
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
PRRRRP 60,00000 0,00009 | 6,94224 5 5
QATQ 60,00000 0,00009 | 6,94224 5 5
RGRRR 60,00000 0,00009 | 6,94224 5 5
RMT 60,00000 0,00009 | 6,94224 5 5
RRRYYRRR 60,00000 0,00009 | 6,94224 5 5
RVAV 60,00000 0,00009 | 6,94224 5 5
VFAFV 60,00000 0,00009 | 6,94224 5 5
VFGFV 60,00000 0,00009 | 6,94224 5 5
PFPQ 59,01639 0,00678 | 6,82843 32 366
QPY 58,97436 0,00144 | 6,82357 26 78
IPQQPQ 58,82353 0,00031 | 6,80612 6 17
PLLR 58,82353 0,00031 | 6,80612 17 17
TYY 58,82353 0,00031 | 6,80612 6 17
QPFPQQPQ 58,62069 0,00213 | 6,78265 14 116
CCVS 58,33333 0,00021 | 6,74940 2 12
LGYL 58,33333 0,00021 | 6,74940 12 12
LVIV 58,33333 0,00021 | 6,74940 10 12
QQPQQPFPQQPQQ 58,33333 0,00021 | 6,74940 7 12
RRW 58,13953 0,00392 | 6,72698 69 215
PFPQQPQ 57,74647 0,00128 | 6,68150 14 71
AAATT 57,14285 0,00012 | 6,61166 4 7
AIGL 57,14285 0,00037 | 6,61166 20 21
AKIEIKA 57,14285 0,00012 | 6,61166 7 7
AVLGK 57,14285 0,00012 | 6,61166 7 7
AVLI 57,14285 0,00012 | 6,61166 7 7
CMC 57,14285 0,00012 | 6,61166 7 7
DLDF 57,14285 0,00012 | 6,61166 7 7
ELKKLE 57,14285 0,00012 | 6,61166 7 7
GFQ 57,14285 0,00012 | 6,61166 5 7
IVVVVI 57,14285 0,00012 | 6,61166 7 7

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
KGVS 57,14285 0,00025 | 6,61166 14 14
KLDT 57,14285 0,00012 | 6,61166 3 7
KYAV 57,14285 0,00012 | 6,61166 7 7
LDEDL 57,14285 0,00012 | 6,61166 7 7
LIVLL 57,14285 0,00012 | 6,61166 7 7
LKYN 57,14285 0,00037 | 6,61166 21 21
RALLAR 57,14285 0,00025 | 6,61166 14 14
RRRRRRR 57,14285 0,00075 | 6,61166 33 42
RRRY 57,14285 0,00025 | 6,61166 10 14
SIAIS 57,14285 0,00012 | 6,61166 7 7
TEVV 57,14285 0,00012 | 6,61166 6 7
SSSSSSSSSSS 56,66666 0,00053 | 6,55656 9 30
ATAT 56,25000 0,00028 | 6,50835 16 16
RRRRR 55,92417 0,00741 | 6,47065 167 422
PFPQQPQQP 55,76922 0,00091 | 6,45272 15 52
AAAAV 55,55555 0,00015 | 6,42800 9 9
AVGT 55,55555 0,00031 | 6,42800 11 18
GYEM 55,55555 0,00015 | 6,42800 9 9
KLRLK 55,55555 0,00031 | 6,42800 18 18
KRSRK 55,55555 0,00015 | 6,42800 9 9
VAIV 55,55555 0,00015 | 6,42800 9 9
PQQPFPQQPQ 55,31914 0,00081 | 6,40065 6 47
LQPQ 55,00000 0,00069 | 6,36372 18 40
DYH 54,54545 0,00018 | 6,31113 11 11
EEQE 54,54545 0,00188 | 6,31113 11 110
GFAFG 54,54545 0,00018 | 6,31113 11 11
GRRRR 54,54545 0,00018 | 6,31113 10 11
FAI 54,09836 0,00103 | 6,25940 42 61
ALGI 53,84615 0,00021 | 6,23022 13 13
ALIG 53,84615 0,00021 | 6,23022 13 13
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
IGLV 53,33333 0,00025 | 6,17088 15 15
NFR 53,33333 0,00025 | 6,17088 8 15
ALLP 52,94117 0,00028 | 6,12551 16 17
DHE 52,94117 0,00028 | 6,12551 7 17
PQQPQ 52,65448 0,01900 | 6,09234 31 1149
PQQPQLPFPQ 52,63158 0,00031 | 6,08969 4 19
PQQPFPQQP 52,27272 0,00072 | 6,04817 13 44
FPQ 5221112 0,01149 | 6,04104 41 701
APW 52,17391 0,00037 | 6,03673 14 23
PQQPQQ 51,82186 0,00401 5,99600 28 247
PQQPFPQ 51,42857 0,00113 | 5,95049 12 70
QPQQ 50,15337 0,02053 | 5,80295 66 1304
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Tadema A.7: Iloyzaganoct, nmoapika, audT, OPOj MpoTenHa y KOjuMa Ce I0jaB/byjy W Opoj mojasspuBama VTH-mmoHOBaKa dmja ce mo3uruja jgese
KOMIIOHEHTe IIpecena ca mosunpjoM T-hemmjckux enmrona ca noysganomhy > 50%

ITonoBaxk IToysmanoct | Iloapiika JIudT | Bpoj nporenna | Bpoj nmonoBaka
AAAAHAAAA 100,00000 0,00006 | 16,76499 2 2
AAFGA 100,00000 0,00012 | 16,76499 4 4
AAFY 100,00000 0,00006 | 16,76499 2 2
AAGNGAA 100,00000 0,00006 | 16,76499 2 2
AAGTA 100,00000 0,00006 | 16,76499 2 2
AALLR 100,00000 0,00015 | 16,76499 5 5
AALVL 100,00000 0,00006 | 16,76499 2 2
AAVAV 100,00000 0,00012 | 16,76499 4 4
AAVIVAA 100,00000 0,00006 | 16,76499 2 2
AAVTVAA 100,00000 0,00012 | 16,76499 4 4
ADIL 100,00000 0,00009 | 16,76499 3 3
ADVY 100,00000 0,00018 | 16,76499 6 6
ADYLA 100,00000 0,00037 | 16,76499 2 12
AFAFAFA 100,00000 0,00015 | 16,76499 5 5
AFAVA 100,00000 0,00021 | 16,76499 7 7
AFDDFA 100,00000 0,00006 | 16,76499 2 2
AFRFA 100,00000 0,00018 | 16,76499 6 6
AGGH 100,00000 0,00006 | 16,76499 2 2
AGLKK 100,00000 0,00006 | 16,76499 2 2
AGMV 100,00000 0,00006 | 16,76499 2 2
AGTAGK 100,00000 0,00006 | 16,76499 2 2
AGVLNLVGA 100,00000 0,00015 | 16,76499 5 5
AHGT 100,00000 0,00006 | 16,76499 2 2
AIGQ 100,00000 0,00015 | 16,76499 5 5
ATYL 100,00000 0,00015 | 16,76499 5 5
ALGWA 100,00000 0,00006 | 16,76499 2 2
ALKV 100,00000 0,00009 | 16,76499 3 3
ALPPLA 100,00000 0,00018 | 16,76499 6 6
ALSAM 100,00000 0,00009 | 16,76499 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AQKVA 100,00000 0,00006 | 16,76499 2 2
ARDLDRA 100,00000 0,00006 | 16,76499 2 2
ASAM 100,00000 0,00006 | 16,76499 2 2
AVAHAVA 100,00000 0,00006 | 16,76499 2 2
AVMMVA 100,00000 0,00006 | 16,76499 2 2
AVVH 100,00000 0,00009 | 16,76499 3 3
CYAT 100,00000 0,00018 | 16,76499 6 6
DAAK 100,00000 0,00015 | 16,76499 5 5
DAFFAD 100,00000 0,00006 | 16,76499 2 2
DDGP 100,00000 0,00006 | 16,76499 2 2
DEIR 100,00000 0,00012 | 16,76499 2 4
DIAG 100,00000 0,00006 | 16,76499 2 2
DIMID 100,00000 0,00006 | 16,76499 2 2
EIQR 100,00000 0,00006 | 16,76499 2 2
EKQQKE 100,00000 0,00012 | 16,76499 4 4
ERYRRYRE 100,00000 0,00006 | 16,76499 2 2
ESFSE 100,00000 0,00006 | 16,76499 2 2
ESVF 100,00000 0,00006 | 16,76499 2 2
EVAVAVE 100,00000 0,00006 | 16,76499 2 2
FAVLLVAF 100,00000 0,00012 | 16,76499 4 4
FDTDF 100,00000 0,00006 | 16,76499 2 2
FDYI 100,00000 0,00006 | 16,76499 2 2
FFAG 100,00000 0,00009 | 16,76499 3 3
FFFFF 100,00000 0,00018 | 16,76499 3 6
FFFFFF 100,00000 0,00015 | 16,76499 3 5
FFFFFFF 100,00000 0,00006 | 16,76499 2 2
FGGSR 100,00000 0,00006 | 16,76499 2 2
FLILP 100,00000 0,00006 | 16,76499 2 2
FMMMF 100,00000 0,00012 | 16,76499 4 4
FMTMF 100,00000 0,00012 | 16,76499 4 4
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
FRDP 100,00000 0,00009 | 16,76499 3 3
FRIRF 100,00000 0,00015 | 16,76499 5 5
FWR 100,00000 0,00006 | 16,76499 2 2
GAAK 100,00000 0,00006 | 16,76499 2 2
GALLGG 100,00000 0,00025 | 16,76499 8 8
GELVG 100,00000 0,00006 | 16,76499 2 2
GGAGGVGGAGGG 100,00000 0,00006 | 16,76499 2 2
GGEGGGDGGGEGGGEGGGDGGGEGG 100,00000 0,00006 | 16,76499 2 2
GGKGLGKGG 100,00000 0,00006 | 16,76499 2 2
GGVGGVGGVGG 100,00000 0,00006 | 16,76499 2 2
GILAI 100,00000 0,00006 | 16,76499 2 2
GKML 100,00000 0,00006 | 16,76499 2 2
GLRL 100,00000 0,00012 | 16,76499 4 4
GLSGP 100,00000 0,00006 | 16,76499 2 2
GNQNG 100,00000 0,00012 | 16,76499 4 4
GPAGPAGPPG 100,00000 0,00006 | 16,76499 2 2
GPLAL 100,00000 0,00006 | 16,76499 2 2
GRIRG 100,00000 0,00006 | 16,76499 2 2
GSRRL 100,00000 0,00009 | 16,76499 3 3
GTASV 100,00000 0,00006 | 16,76499 2 2
GVVAL 100,00000 0,00009 | 16,76499 3 3
GWDL 100,00000 0,00012 | 16,76499 4 4
HDGGDH 100,00000 0,00006 | 16,76499 2 2
HLRLH 100,00000 0,00006 | 16,76499 2 2
HRAYQ 100,00000 0,00009 | 16,76499 3 3
TAAAV 100,00000 0,00006 | 16,76499 2 2
IARS 100,00000 0,00009 | 16,76499 3 3
IFSFI 100,00000 0,00006 | 16,76499 2 2
ITAY 100,00000 0,00006 | 16,76499 2 2
IIMMII 100,00000 0,00006 | 16,76499 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
1QVP 100,00000 0,00015 | 16,76499 5 5
IRDDRI 100,00000 0,00015 | 16,76499 5 5
IRLS 100,00000 0,00018 | 16,76499 6 6
IVAAP 100,00000 0,00009 | 16,76499 3 3
IVYS 100,00000 0,00006 | 16,76499 2 2
KFIFK 100,00000 0,00006 | 16,76499 2 2
KLTS 100,00000 0,00009 | 16,76499 3 3
KRHRK 100,00000 0,00006 | 16,76499 2 2
LAFL 100,00000 0,00009 | 16,76499 3 3
LAFV 100,00000 0,00009 | 16,76499 3 3
LALLALLAL 100,00000 0,00012 | 16,76499 2 4
LALLLAL 100,00000 0,00009 | 16,76499 3 3
LAVTLTVAL 100,00000 0,00006 | 16,76499 2 2
LEHHEL 100,00000 0,00006 | 16,76499 2 2
LERAR 100,00000 0,00021 | 16,76499 7 7
LFVAVFL 100,00000 0,00009 | 16,76499 3 3
LISIL 100,00000 0,00009 | 16,76499 3 3
LITS 100,00000 0,00006 | 16,76499 2 2
LLAQALL 100,00000 0,00006 | 16,76499 2 2
LLAVT 100,00000 0,00006 | 16,76499 2 2
LLVLVLL 100,00000 0,00012 | 16,76499 4 4
LPAKAPL 100,00000 0,00009 | 16,76499 3 3
LPGGPL 100,00000 0,00006 | 16,76499 2 2
LPIV 100,00000 0,00012 | 16,76499 4 4
LPPPPPPPPL 100,00000 0,00006 | 16,76499 2 2
LPSSPL 100,00000 0,00006 | 16,76499 2 2
LQLTLQL 100,00000 0,00006 | 16,76499 2 2
LRAAV 100,00000 0,00006 | 16,76499 2 2
LRHV 100,00000 0,00021 | 16,76499 7 7
LRLGSLLLLSGLRL 100,00000 0,00006 | 16,76499 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
LSKLKSL 100,00000 0,00006 | 16,76499 2 2
LVTRR 100,00000 0,00006 | 16,76499 2 2
LYEEYL 100,00000 0,00006 | 16,76499 2 2
MKRR 100,00000 0,00025 | 16,76499 8 8
NEITEN 100,00000 0,00006 | 16,76499 2 2
NKIY 100,00000 0,00006 | 16,76499 2 2
NRIIRN 100,00000 0,00006 | 16,76499 2 2
PGAPGAPGP 100,00000 0,00006 | 16,76499 2 2
PGLLGP 100,00000 0,00006 | 16,76499 2 2
PIPQQPQ 100,00000 0,00006 | 16,76499 2 2
PLFY 100,00000 0,00006 | 16,76499 2 2
PLLRRLLP 100,00000 0,00006 | 16,76499 2 2
PPTR 100,00000 0,00006 | 16,76499 2 2
PQPQQ 100,00000 0,00047 | 16,76499 7 15
PQQPIPQQP 100,00000 0,00006 | 16,76499 2 2
PRAAAV 100,00000 0,00006 | 16,76499 2 2
QEVLVEQ 100,00000 0,00018 | 16,76499 6 6
QFIFQ 100,00000 0,00009 | 16,76499 3 3
QQPFPQQPFPQQ 100,00000 0,00006 | 16,76499 2 2
QQPLPQQ 100,00000 0,00006 | 16,76499 2 2
QRFRQ 100,00000 0,00006 | 16,76499 2 2
QSQSQ 100,00000 0,00006 | 16,76499 2 2
QTRLRTQ 100,00000 0,00009 | 16,76499 3 3
RLANALR 100,00000 0,00018 | 16,76499 6 6
RLVY 100,00000 0,00015 | 16,76499 5 5
RPRRR 100,00000 0,00012 | 16,76499 4 4
RQGQR 100,00000 0,00006 | 16,76499 2 2
RRGRRRRGRR 100,00000 0,00006 | 16,76499 2 2
RRPRRRR 100,00000 0,00006 | 16,76499 2 2
RRRFRRR 100,00000 0,00006 | 16,76499 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
RRRPRRR 100,00000 0,00021 | 16,76499 7 7
RRRRGRRRR 100,00000 0,00012 | 16,76499 3 4
RRRRPRRRR 100,00000 0,00015 | 16,76499 5 5
RRRRRRWRRRRRR 100,00000 0,00006 | 16,76499 2 2
RRRRWRRRR 100,00000 0,00006 | 16,76499 2 2
RRRRWRRWRRRR 100,00000 0,00006 | 16,76499 2 2
RRRTRRR 100,00000 0,00015 | 16,76499 5 5
RRRWRR 100,00000 0,00006 | 16,76499 2 2
RRRYR 100,00000 0,00009 | 16,76499 3 3
RRWRRWRR 100,00000 0,00012 | 16,76499 4 4
RSCSR 100,00000 0,00006 | 16,76499 2 2
RTAIATR 100,00000 0,00006 | 16,76499 2 2
RTRVRTR 100,00000 0,00006 | 16,76499 2 2
SNTNS 100,00000 0,00006 | 16,76499 2 2
STWHWTS 100,00000 0,00006 | 16,76499 2 2
SVMV 100,00000 0,00015 | 16,76499 5 5
TAPIPAT 100,00000 0,00025 | 16,76499 8 8
TASVV 100,00000 0,00009 | 16,76499 3 3
TDYDT 100,00000 0,00006 | 16,76499 2 2
TIMIT 100,00000 0,00006 | 16,76499 2 2
VELSLEV 100,00000 0,00006 | 16,76499 2 2
VESLSEV 100,00000 0,00006 | 16,76499 2 2
VENFV 100,00000 0,00009 | 16,76499 3 3
VGGVGGV 100,00000 0,00006 | 16,76499 2 2
VLLVLVLLV 100,00000 0,00009 | 16,76499 3 3
VRRRRRRRV 100,00000 0,00006 | 16,76499 2 2
VVIIIVV 100,00000 0,00006 | 16,76499 2 2
WRRRRRRRW 100,00000 0,00006 | 16,76499 2 2
WRRWRRW 100,00000 0,00012 | 16,76499 4 4
YAYAY 100,00000 0,00006 | 16,76499 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
YLKLY 100,00000 0,00006 | 16,76499 2 2
EQEEQE 92,30769 0,00037 | 15,47538 2 13
FLLV 88,88888 0,00025 | 14,90222 9 9
FYFYF 88,88888 0,00025 | 14,90222 9 9
WRRRRRRW 88,38888 0,00025 | 14,90222 9 9
ANGT 87,50000 0,00021 | 14,66937 8 8
RRRWRRR 87,50000 0,00021 | 14,66937 8 8
RRRWRRWRRR 87,50000 0,00021 | 14,66937 8 8
RWRRWR 87,50000 0,00021 | 14,66937 8 8
AAMG 85,71428 0,00018 | 14,36999 7 7
ATAAV 85,71428 0,00018 | 14,36999 7 7
AQAK 83,33333 0,00015 | 13,97083 6 6
ASYSA 83,33333 0,00031 | 13,97083 12 12
TAER 83,33333 0,00047 | 13,97083 15 18
PNPPNP 83,33333 0,00015 | 13,97083 6 6
PNPPNPPNP 83,33333 0,00015 | 13,97083 6 6
RRRVRRR 83,33333 0,00015 | 13,97083 6 6
RRRYRRR 83,33333 0,00015 | 13,97083 6 6
YALAY 83,33333 0,00015 | 13,97083 6 6
LDLDLDL 81,81818 0,00028 | 13,71681 11 11
ALLM 80,00000 0,00012 | 13,41199 5 5
FLELF 80,00000 0,00012 | 13,41199 5 5
GAMAG 80,00000 0,00037 | 13,41199 15 15
GLAM 80,00000 0,00012 | 13,41199 5 5
GSYTY 80,00000 0,00012 | 13,41199 5 5
GTMTG 80,00000 0,00012 | 13,41199 5 5
HYT 80,00000 0,00012 | 13,41199 3 5
TIAFS 80,00000 0,00012 | 13,41199 5 5
LGYR 80,00000 0,00012 | 13,41199 5 5
LTGV 80,00000 0,00012 | 13,41199 5 5
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
NAVV 80,00000 0,00012 | 13,41199 5 5
NPPNPPNPPNPPN 80,00000 0,00012 | 13,41199 5 5
NPPNPPNPPNPPNPPN 80,00000 0,00012 | 13,41199 5 5
NPPNPPNPPNPPNPPNPPN 80,00000 0,00012 | 13,41199 5 5
PNPPNPPNPPNP 80,00000 0,00012 | 13,41199 5 5
PNPPNPPNPPNPPNP 80,00000 0,00012 | 13,41199 5 5
PNPPNPPNPPNPPNPPNP 80,00000 0,00012 | 13,41199 5 5
QPFPQQPQQPYPQQPQQPFPQ 80,00000 0,00012 | 13,41199 5 5
RRRARRR 80,00000 0,00012 | 13,41199 5 5
RRRRVRRRR 80,00000 0,00012 | 13,41199 5 5
TLTKTLT 80,00000 0,00012 | 13,41199 5 5
VDGDGDV 80,00000 0,00012 | 13,41199 5 5
FAAAF 78,57142 0,00034 | 13,17249 14 14
AFIFA 77T 0,00021 | 13,03944 9 9
DFGT 7T 0,00021 | 13,03944 9 9
DLADALD 7T 0,00021 | 13,03944 9 9
ISFSI 7T 0,00021 | 13,03944 9 9
YLGLY N 0,00021 | 13,03944 9 9
AAFS 75,00000 0,00009 | 12,57374 4 4
AAGAGAA 75,00000 0,00009 | 12,57374 4 4
AATATATAA 75,00000 0,00009 | 12,57374 4 4
AIVI 75,00000 0,00018 | 12,57374 5 8
ASALL 75,00000 0,00009 | 12,57374 4 4
DEHL 75,00000 0,00009 | 12,57374 4 4
EEDEEE 75,00000 0,00009 | 12,57374 2 4
EFEL 75,00000 0,00009 | 12,57374 4 4
EGTV 75,00000 0,00009 | 12,57374 4 4
EHTP 75,00000 0,00009 | 12,57374 4 4
FAKAF 75,00000 0,00009 | 12,57374 4 4
FAVT 75,00000 0,00009 | 12,57374 4 4
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
FFLALFF 75,00000 0,00009 | 12,57374 4 4
FILIF 75,00000 0,00009 | 12,57374 4 4
FVEV 75,00000 0,00009 | 12,57374 4 4
GGMGGGMGG 75,00000 0,00009 | 12,57374 4 4
GHH 75,00000 0,00009 | 12,57374 4 4
GIEL 75,00000 0,00009 | 12,57374 4 4
HMV 75,00000 0,00009 | 12,57374 4 4
1VSQ 75,00000 0,00009 | 12,57374 4 4
LAGVL 75,00000 0,00009 | 12,57374 4 4
LQDQL 75,00000 0,00018 | 12,57374 8 8
LSALS 75,00000 0,00009 | 12,57374 4 4
MGGGMGGGM 75,00000 0,00009 | 12,57374 4 4
PDLV 75,00000 0,00018 | 12,57374 8 8
PFYFP 75,00000 0,00009 | 12,57374 4 4
PIQV 75,00000 0,00018 | 12,57374 8 8
QPFPQQPQQPQQPFPQ 75,00000 0,00009 | 12,57374 4 4
QRSRQ 75,00000 0,00009 | 12,57374 4 4
RRRRRRRR 75,00000 0,00018 | 12,57374 5 8
RRRRV 75,00000 0,00009 | 12,57374 4 4
SGWGS 75,00000 0,00009 | 12,57374 4 4
TQVQT 75,00000 0,00009 | 12,57374 4 4
VLGGLV 75,00000 0,00009 | 12,57374 4 4
YTSTY 75,00000 0,00009 | 12,57374 4 4
CcQQ 72,72727 0,00025 | 12,19272 5 11
LALN 72,72727 0,00025 | 12,19272 8 11
RRWR 72,54902 0,00116 | 12,16284 26 51
AALPLAA 71,42857 0,00015 | 11,97499 7 7
EKAL 71,42857 0,00015 | 11,97499 5 7
ELFLE 71,42857 0,00015 | 11,97499 7 7
FAFAFAF 71,42857 0,00015 | 11,97499 7 7
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GLFY 71,42857 0,00015 | 11,97499 7 7
NMMN 71,42857 0,00015 | 11,97499 7 7
TGGAGGAGGAGGT 71,42857 0,00015 | 11,97499 2 7
VAAGAAV 71,42857 0,00015 | 11,97499 7 7
AVGI 69,99999 0,00043 | 11,73549 12 20
QPYPQQ 69,99999 0,00021 | 11,73549 7 10
LGPIS 69,23077 0,00028 | 11,60653 13 13
QPYPQ 68,83116 0,00166 | 11,53954 31 77
PFPQQPQQ 67,85714 0,00059 | 11,37624 13 28
AAGAATTAAGAA 66,66666 0,00006 | 11,17666 3 3
ADLF 66,66666 0,00006 | 11,17666 3 3
AEELAK 66,66666 0,00025 | 11,17666 12 12
AERSREA 66,66666 0,00006 | 11,17666 3 3
AFTG 66,66666 0,00006 | 11,17666 3 3
AGARAGA 66,66666 0,00006 | 11,17666 3 3
AGAYAGA 66,66666 0,00006 | 11,17666 3 3
AGHAG 66,66666 0,00006 | 11,17666 3 3
ALAAALA 66,66666 0,00031 | 11,17666 15 15
ALVVVLA 66,66666 0,00006 | 11,17666 3 3
AMYYMA 66,66666 0,00012 | 11,17666 6 6
ANQNA 66,66666 0,00006 | 11,17666 3 3
APAN 66,66666 0,00006 | 11,17666 2 3
ARGQ 66,66666 0,00006 | 11,17666 3 3
ASVQ 66,66666 0,00006 | 11,17666 3 3
DDIL 66,66666 0,00006 | 11,17666 3 3
DHF 66,66666 0,00006 | 11,17666 3 3
DHRV 66,66666 0,00006 | 11,17666 3 3
DLRS 66,66666 0,00006 | 11,17666 3 3
DSFN 66,66666 0,00006 | 11,17666 3 3
EEQEQ 66,66666 0,00006 | 11,17666 2 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
EESQ 66,66666 0,00006 | 11,17666 2 3
EIDQ 66,66666 0,00006 | 11,17666 3 3
EKTE 66,66666 0,00006 | 11,17666 2 3
ELILE 66,66666 0,00025 | 11,17666 12 12
ELMLE 66,66666 0,00006 | 11,17666 3 3
EMLL 66,66666 0,00006 | 11,17666 3 3
ENLH 66,66666 0,00006 | 11,17666 3 3
EPNS 66,66666 0,00006 | 11,17666 3 3
EQGL 66,66666 0,00006 | 11,17666 3 3
EQSQE 66,66666 0,00006 | 11,17666 3 3
ERTE 66,66666 0,00006 | 11,17666 3 3
ESVP 66,66666 0,00006 | 11,17666 3 3
ETTTTE 66,66666 0,00006 | 11,17666 3 3
FANAF 66,66666 0,00012 | 11,17666 6 6
FAQL 66,66666 0,00006 | 11,17666 3 3
FFLMV 66,66666 0,00006 | 11,17666 3 3
FGII 66,66666 0,00006 | 11,17666 2 3
FKQKF 66,66666 0,00006 | 11,17666 3 3
FKSL 66,66666 0,00006 | 11,17666 3 3
FLDP 66,66666 0,00006 | 11,17666 3 3
FLILF 66,66666 0,00006 | 11,17666 3 3
FLLGLLF 66,66666 0,00006 | 11,17666 3 3
FLTQ 66,66666 0,00006 | 11,17666 3 3
FPQPQPF 66,66666 0,00006 | 11,17666 3 3
FRLT 66,66666 0,00006 | 11,17666 3 3
FRSRF 66,66666 0,00006 | 11,17666 3 3
FSAQ 66,66666 0,00006 | 11,17666 3 3
FTAG 66,66666 0,00006 | 11,17666 3 3
GAEI 66,66666 0,00006 | 11,17666 2 3
GAGGR 66,66666 0,00006 | 11,17666 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GAVLG 66,66666 0,00006 | 11,17666 3 3
GEFG 66,66666 0,00006 | 11,17666 3 3
GEVY 66,66666 0,00006 | 11,17666 3 3
GFGR 66,66666 0,00006 | 11,17666 3 3
GGAGGAGGG 66,66666 0,00006 | 11,17666 2 3
GGFR 66,66666 0,00006 | 11,17666 3 3
GGIL 66,66666 0,00006 | 11,17666 3 3
GHMHG 66,66666 0,00006 | 11,17666 3 3
GKDGPPG 66,66666 0,00006 | 11,17666 3 3
GKGGKG 66,66666 0,00006 | 11,17666 3 3
GLVI 66,66666 0,00006 | 11,17666 3 3
GLVVLG 66,66666 0,00006 | 11,17666 3 3
GNVGPSG 66,66666 0,00006 | 11,17666 3 3
GPGI 66,66666 0,00006 | 11,17666 3 3
GVGGAGGVG 66,66666 0,00006 | 11,17666 3 3
HKRL 66,66666 0,00006 | 11,17666 3 3
HLLLLH 66,66666 0,00006 | 11,17666 3 3
HSY 66,66666 0,00006 | 11,17666 2 3
IEVEI 66,66666 0,00006 | 11,17666 3 3
IGFL 66,66666 0,00006 | 11,17666 3 3
IKIKI 66,66666 0,00006 | 11,17666 3 3
IKYKI 66,66666 0,00006 | 11,17666 3 3
ILLLI 66,66666 0,00018 | 11,17666 9 9
ILNLI 66,66666 0,00006 | 11,17666 3 3
INSNI 66,66666 0,00006 | 11,17666 3 3
IPTL 66,66666 0,00006 | 11,17666 3 3
ITVI 66,66666 0,00006 | 11,17666 3 3
IVAV 66,66666 0,00006 | 11,17666 3 3
IVLV 66,66666 0,00006 | 11,17666 3 3
IVLVI 66,66666 0,00012 | 11,17666 6 6
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
IVTVI 66,66666 0,00012 | 11,17666 6 6
IYTYI 66,66666 0,00006 | 11,17666 3 3
KDIR 66,66666 0,00006 | 11,17666 3 3
KDLDK 66,66666 0,00006 | 11,17666 3 3
KDTDK 66,66666 0,00006 | 11,17666 3 3
KDVDK 66,66666 0,00006 | 11,17666 3 3
KELLK 66,66666 0,00006 | 11,17666 3 3
KFIDIFK 66,66666 0,00006 | 11,17666 3 3
KLLV 66,66666 0,00006 | 11,17666 3 3
KPAQ 66,66666 0,00006 | 11,17666 3 3
KRM 66,66666 0,00006 | 11,17666 3 3
LAIVIAL 66,66666 0,00012 | 11,17666 6 6
LDPS 66,66666 0,00006 | 11,17666 3 3
LFDFL 66,66666 0,00006 | 11,17666 3 3
LFVV 66,66666 0,00006 | 11,17666 3 3
LGAY 66,66666 0,00006 | 11,17666 3 3
LILLIL 66,66666 0,00006 | 11,17666 3 3
LLAAAALL 66,66666 0,00006 | 11,17666 3 3
LPPPPPL 66,66666 0,00006 | 11,17666 3 3
LQFVFQL 66,66666 0,00006 | 11,17666 3 3
LQLV 66,66666 0,00012 | 11,17666 6 6
LVYVL 66,66666 0,00012 | 11,17666 6 6
MNNS 66,66666 0,00006 | 11,17666 3 3
NNNY 66,66666 0,00006 | 11,17666 3 3
PEQQEP 66,66666 0,00006 | 11,17666 3 3
PLNS 66,66666 0,00006 | 11,17666 3 3
PQQPQQS 66,66666 0,00012 | 11,17666 6 6
PRRRR 66,66666 0,00012 | 11,17666 6 6
PSSRSSP 66,66666 0,00006 | 11,17666 3 3
PVAS 66,66666 0,00006 | 11,17666 3 3
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
QGDDGQ 66,66666 0,00006 | 11,17666 3 3
QPFPLQPQQPSPQQPQLPFPQ 66,66666 0,00006 | 11,17666 3 3
QPQQPFSQQPQ 66,66666 0,00006 | 11,17666 3 3
QQFQQ 66,66666 0,00006 | 11,17666 3 3
RARRR 66,66666 0,00006 | 11,17666 3 3
REEEEER 66,66666 0,00006 | 11,17666 2 3
RGTS 66,66666 0,00006 | 11,17666 3 3
RLFFFLR 66,66666 0,00006 | 11,17666 3 3
RPAAPR 66,66666 0,00006 | 11,17666 3 3
RRRRRRRRR 66,66666 0,00006 | 11,17666 3 3
RVIVR 66,66666 0,00006 | 11,17666 3 3
SDFDS 66,66666 0,00006 | 11,17666 3 3
SFPPFS 66,66666 0,00006 | 11,17666 3 3
SPW 66,66666 0,00012 | 11,17666 6 6
TFENEFT 66,66666 0,00006 | 11,17666 3 3
VGSAIASGV 66,66666 0,00006 | 11,17666 3 3
VNTNV 66,66666 0,00006 | 11,17666 3 3
VPLY 66,66666 0,00006 | 11,17666 3 3
VVVLVVV 66,66666 0,00006 | 11,17666 3 3
VVVVVV 66,66666 0,00006 | 11,17666 3 3
WAY 66,66666 0,00006 | 11,17666 2 3
YKEKY 66,66666 0,00006 | 11,17666 3 3
YLTDTLY 66,66666 0,00006 | 11,17666 3 3
YQIKIQY 66,66666 0,00006 | 11,17666 3 3
RRWRR 66,30434 0,00191 | 11,11592 62 92
LVFVL 64,70588 0,00034 | 10,84794 17 17
DHI 63,15789 0,00037 | 10,58842 9 19
ANRNA 62,50000 0,00015 | 10,47812 8 8
MGIGM 62,50000 0,00015 | 10,47812 8 8
QPFPQQPQQPFPQ 62,50000 0,00047 | 10,47812 11 24
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
TLVLT 62,50000 0,00047 | 10,47812 24 24
RRRWR 60,60606 0,00062 | 10,16060 16 33
AVRRVA 60,00000 0,00009 | 10,05900 5 5
EAYR 60,00000 0,00009 | 10,05900 5 5
FDADF 60,00000 0,00009 | 10,05900 5 5
FPQPQ 60,00000 0,00037 | 10,05900 15 20
GGDGGKGGNGG 60,00000 0,00009 | 10,05900 4 5
GPAGR 60,00000 0,00018 | 10,05900 4 10
GYLR 60,00000 0,00009 | 10,05900 5 5
HMK 60,00000 0,00009 | 10,05900 2 5
TANL 60,00000 0,00009 | 10,05900 5 5
IDEDI 60,00000 0,00009 | 10,05900 5 5
IGVL 60,00000 0,00009 | 10,05900 5 5
KSVSK 60,00000 0,00009 | 10,05900 5 5
KTGTK 60,00000 0,00009 | 10,05900 5 5
LAVLP 60,00000 0,00009 | 10,05900 5 5
LGPR 60,00000 0,00009 | 10,05900 5 5
LQTP 60,00000 0,00009 | 10,05900 5 5
LRGGR 60,00000 0,00009 | 10,05900 3 5
LRMP 60,00000 0,00009 | 10,05900 5 5
MLW 60,00000 0,00009 | 10,05900 5 5
NEFEN 60,00000 0,00009 | 10,05900 5 5
NTDTN 60,00000 0,00009 | 10,05900 5 5
NTPP 60,00000 0,00009 | 10,05900 5 5
PFPQPQPFP 60,00000 0,00009 | 10,05900 5 5
PQQPQQPFPQQPQQP 60,00000 0,00009 | 10,05900 3 5
PRRRRP 60,00000 0,00009 | 10,05900 5 5
QATQ 60,00000 0,00009 | 10,05900 5 5
RGRRR 60,00000 0,00009 | 10,05900 5 5
RRRYYRRR 60,00000 0,00009 | 10,05900 5 5
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
VFAFV 60,00000 0,00009 | 10,05900 5 5
VFGFV 60,00000 0,00009 | 10,05900 5 5
RRRRRR 58,86524 0,00260 | 9,86875 62 141
LVIV 58,33333 0,00021 | 9,77958 10 12
QQPQQPFPQQPQQ 58,33333 0,00021 | 9,77958 7 12
AAATT 57,14285 0,00012 | 9,58000 4 7
AGAI 57,14285 0,00025 | 9,58000 14 14
AKIEIKA 57,14285 0,00012 | 9,58000 7 7
AVLGK 57,14285 0,00012 | 9,58000 7 7
CMC 57,14285 0,00012 | 9,58000 7 7
ELKKLE 57,14285 0,00012 | 9,58000 7 7
IVVVVI 57,14285 0,00012 | 9,58000 7 7
KLDT 57,14285 0,00012 | 9,58000 3 7
LDEDL 57,14285 0,00012 | 9,58000 7 7
LIVLL 57,14285 0,00012 | 9,58000 7 7
RALLAR 57,14285 0,00025 | 9,58000 14 14
RRRRRRR 57,14285 0,00075 | 9,58000 33 42
SIAIS 57,14285 0,00012 | 9,58000 7 7
QPFPQ 56,73077 0,00555 | 9,51091 56 312
SSSSSSSSSSS 56,66666 0,00053 | 9,50016 9 30
KLRLK 55,55555 0,00031 | 9,31388 18 18
KRSRK 55,55555 0,00015 | 9,31388 9 9
DYH 54,54545 0,00018 | 9,14454 11 11
GFAFG 54,54545 0,00018 | 9,14454 11 11
GRRRR 54,54545 0,00018 | 9,14454 10 11
PYPQ 54,34782 0,00078 | 9,11141 16 46
ALIG 53,84615 0,00021 | 9,02730 13 13
EHP 53,12500 0,00053 | 8,90640 19 32
GGGEGGG 52,94117 0,00028 | 8,87558 4 17
TYY 52,94117 0,00028 | 8,87558 6 17
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
EKTK 52,63158 0,00031 | 8,82368 7 19
PQQPQQPFPQ 52,49999 0,00065 | 8,80162 8 40
AIGL 52,38095 0,00034 | 8,78166 20 21
PQPQ 50,64102 0,00248 | 8,48996 35 156
QPQQPQ 50,54945 0,00144 | 8,47461 19 91
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Tadema A.8: Iloyzmamoct, moapinka, audT, Opoj MPOTenHa y KOjUMa Ce TI0jaB/byjy u Opoj mojasspuBaima MIH-monoBaka duja ce mo3uruja gecHe
KOMIIOHEHTe IIpecera ca nosunpjoM T-hemmjckux enmrona ca noysganomhy > 50%

ITonoBaxk IToysmanoct | Iloapiika JIudT | Bpoj nporenna | Bpoj nmonoBaka
AAAAHAAAA 100,00000 0,00006 | 17,27610 2 2
AAAEL 100,00000 0,00015 | 17,27610 5 5
AAFGI 100,00000 0,00009 | 17,27610 3 3
AAGNGAA 100,00000 0,00006 | 17,27610 2 2
AAIQ 100,00000 0,00009 | 17,27610 3 3
AAPK 100,00000 0,00006 | 17,27610 2 2
AAVIVAA 100,00000 0,00006 | 17,27610 2 2
AAVTVAA 100,00000 0,00012 | 17,27610 4 4
ADAVH 100,00000 0,00015 | 17,27610 5 5
ADIL 100,00000 0,00009 | 17,27610 3 3
ADYLA 100,00000 0,00037 | 17,27610 2 12
AFAFAFA 100,00000 0,00015 | 17,27610 5 5
AFAVA 100,00000 0,00021 | 17,27610 7 7
AFDDFA 100,00000 0,00006 | 17,27610 2 2
AFRFA 100,00000 0,00018 | 17,27610 6 6
AGGAGGH 100,00000 0,00006 | 17,27610 2 2
AGGAGGVGG 100,00000 0,00006 | 17,27610 2 2
AGVLNLVGA 100,00000 0,00015 | 17,27610 5 5
AIQH 100,00000 0,00006 | 17,27610 2 2
AKGP 100,00000 0,00006 | 17,27610 2 2
ALGAFF 100,00000 0,00009 | 17,27610 3 3
ALPPLA 100,00000 0,00018 | 17,27610 6 6
ALRAV 100,00000 0,00009 | 17,27610 3 3
ARDLDRA 100,00000 0,00006 | 17,27610 2 2
ARSF 100,00000 0,00006 | 17,27610 2 2
ARTDV 100,00000 0,00018 | 17,27610 6 6
ATVAAF 100,00000 0,00018 | 17,27610 6 6
AVAAK 100,00000 0,00009 | 17,27610 3 3
AVAHAVA 100,00000 0,00006 | 17,27610 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AVMMVA 100,00000 0,00006 | 17,27610 2 2
CSDI 100,00000 0,00006 | 17,27610 2 2
CVQL 100,00000 0,00006 | 17,27610 2 2
DAFFAD 100,00000 0,00006 | 17,27610 2 2
DIMID 100,00000 0,00006 | 17,27610 2 2
DITG 100,00000 0,00006 | 17,27610 2 2
EKQQKE 100,00000 0,00012 | 17,27610 4 4
EQVQ 100,00000 0,00006 | 17,27610 2 2
ERTAWR 100,00000 0,00015 | 17,27610 5 5
ERYRRYRE 100,00000 0,00006 | 17,27610 2 2
ESDLQ 100,00000 0,00006 | 17,27610 2 2
ESFSE 100,00000 0,00006 | 17,27610 2 2
EVAVAVE 100,00000 0,00006 | 17,27610 2 2
FAGG 100,00000 0,00006 | 17,27610 2 2
FALV 100,00000 0,00006 | 17,27610 2 2
FAVLLVAF 100,00000 0,00012 | 17,27610 4 4
FDTDF 100,00000 0,00006 | 17,27610 2 2
FFFFF 100,00000 0,00018 | 17,27610 3 6
FFFFFF 100,00000 0,00015 | 17,27610 3 5
FFFFFFF 100,00000 0,00006 | 17,27610 2 2
FMMMF 100,00000 0,00012 | 17,27610 4 4
FMTMF 100,00000 0,00012 | 17,27610 4 4
FRIRF 100,00000 0,00015 | 17,27610 5 5
FYSS 100,00000 0,00006 | 17,27610 2 2
GAAAL 100,00000 0,00006 | 17,27610 2 2
GAADL 100,00000 0,00006 | 17,27610 2 2
GAHQ 100,00000 0,00018 | 17,27610 6 6
GDAGPPG 100,00000 0,00006 | 17,27610 2 2
GDPGPSGP 100,00000 0,00006 | 17,27610 2 2
GEFL 100,00000 0,00006 | 17,27610 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GFIP 100,00000 0,00006 | 17,27610 2 2
GGAGGFGG 100,00000 0,00006 | 17,27610 2 2
GGEGGGDGGGEGGGEGGGDGGGEGG 100,00000 0,00006 | 17,27610 2 2
GGKGLGKGG 100,00000 0,00006 | 17,27610 2 2
GGVGGVGGVGG 100,00000 0,00006 | 17,27610 2 2
GIIL 100,00000 0,00006 | 17,27610 2 2
GLLY 100,00000 0,00009 | 17,27610 3 3
GLPGK 100,00000 0,00006 | 17,27610 2 2
GNQNG 100,00000 0,00012 | 17,27610 4 4
GPAGPAGP 100,00000 0,00012 | 17,27610 2 4
GRIRG 100,00000 0,00006 | 17,27610 2 2
HDGGDH 100,00000 0,00006 | 17,27610 2 2
HLRLH 100,00000 0,00006 | 17,27610 2 2
IFAL 100,00000 0,00006 | 17,27610 2 2
IFAS 100,00000 0,00006 | 17,27610 2 2
IFSFI 100,00000 0,00006 | 17,27610 2 2
IGVALL 100,00000 0,00015 | 17,27610 5 5
THAL 100,00000 0,00006 | 17,27610 2 2
1LV 100,00000 0,00006 | 17,27610 2 2
IIMMII 100,00000 0,00006 | 17,27610 2 2
IKNT 100,00000 0,00012 | 17,27610 2 4
ILPLT 100,00000 0,00006 | 17,27610 2 2
IRDDRI 100,00000 0,00015 | 17,27610 5 5
IVAAP 100,00000 0,00009 | 17,27610 3 3
IVYS 100,00000 0,00006 | 17,27610 2 2
IWGL 100,00000 0,00006 | 17,27610 2 2
KENQ 100,00000 0,00006 | 17,27610 2 2
KFIFK 100,00000 0,00006 | 17,27610 2 2
KIQQ 100,00000 0,00006 | 17,27610 2 2
KKQLQ 100,00000 0,00006 | 17,27610 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
KRHRK 100,00000 0,00006 | 17,27610 2 2
LAAAP 100,00000 0,00006 | 17,27610 2 2
LALLALLAL 100,00000 0,00012 | 17,27610 2 4
LALLLAL 100,00000 0,00009 | 17,27610 3 3
LALVR 100,00000 0,00018 | 17,27610 6 6
LASM 100,00000 0,00006 | 17,27610 2 2
LAVTLTVAL 100,00000 0,00006 | 17,27610 2 2
LEHHEL 100,00000 0,00006 | 17,27610 2 2
LERAR 100,00000 0,00021 | 17,27610 7 7
LETP 100,00000 0,00015 | 17,27610 5 5
LFLT 100,00000 0,00006 | 17,27610 2 2
LFVAVFL 100,00000 0,00009 | 17,27610 3 3
LHGW 100,00000 0,00015 | 17,27610 5 5
LISIL 100,00000 0,00009 | 17,27610 3 3
LKIT 100,00000 0,00006 | 17,27610 2 2
LLAQALL 100,00000 0,00006 | 17,27610 2 2
LLGY 100,00000 0,00006 | 17,27610 2 2
LLVLVLL 100,00000 0,00012 | 17,27610 4 4
LPAKAPL 100,00000 0,00009 | 17,27610 3 3
LPGGPL 100,00000 0,00006 | 17,27610 2 2
LPPPPPPPPL 100,00000 0,00006 | 17,27610 2 2
LPSSPL 100,00000 0,00006 | 17,27610 2 2
LQLQP 100,00000 0,00006 | 17,27610 2 2
LQLTLQL 100,00000 0,00006 | 17,27610 2 2
LRLGSLLLLSGLRL 100,00000 0,00006 | 17,27610 2 2
LSKLKSL 100,00000 0,00006 | 17,27610 2 2
LWY 100,00000 0,00012 | 17,27610 4 4
LYEEYL 100,00000 0,00006 | 17,27610 2 2
MALT 100,00000 0,00015 | 17,27610 5 5
NEITEN 100,00000 0,00006 | 17,27610 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
NRIIRN 100,00000 0,00006 | 17,27610 2 2
PEKT 100,00000 0,00006 | 17,27610 2 2
PGLLGP 100,00000 0,00006 | 17,27610 2 2
PLLRR 100,00000 0,00006 | 17,27610 2 2
PLLRRLLP 100,00000 0,00006 | 17,27610 2 2
PPTR 100,00000 0,00006 | 17,27610 2 2
PQQPIPQQP 100,00000 0,00006 | 17,27610 2 2
PRRRRR 100,00000 0,00009 | 17,27610 3 3
QEVLVEQ 100,00000 0,00018 | 17,27610 6 6
QFIFQ 100,00000 0,00009 | 17,27610 3 3
QGAAV 100,00000 0,00006 | 17,27610 2 2
QLLW 100,00000 0,00009 | 17,27610 3 3
QQPFPQQPFPQQ 100,00000 0,00006 | 17,27610 2 2
QQPLPQQ 100,00000 0,00006 | 17,27610 2 2
QRFRQ 100,00000 0,00006 | 17,27610 2 2
QSQSQ 100,00000 0,00006 | 17,27610 2 2
QTRLRTQ 100,00000 0,00009 | 17,27610 3 3
RAET 100,00000 0,00006 | 17,27610 2 2
RARRR 100,00000 0,00009 | 17,27610 3 3
RELT 100,00000 0,00006 | 17,27610 2 2
RGDV 100,00000 0,00006 | 17,27610 2 2
RLANALR 100,00000 0,00018 | 17,27610 6 6
RQGQR 100,00000 0,00006 | 17,27610 2 2
RRGRRRRGRR 100,00000 0,00006 | 17,27610 2 2
RRPRRRR 100,00000 0,00006 | 17,27610 2 2
RRRFRRR 100,00000 0,00006 | 17,27610 2 2
RRRPRRR 100,00000 0,00021 | 17,27610 7 7
RRRRGRRRR 100,00000 0,00012 | 17,27610 3 4
RRRRPRRRR 100,00000 0,00015 | 17,27610 5 5
RRRRRRWRRRRRR 100,00000 0,00006 | 17,27610 2 2
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
RRRRWR 100,00000 0,00006 | 17,27610 2 2
RRRRWRRRR 100,00000 0,00006 | 17,27610 2 2
RRRRWRRWRRRR 100,00000 0,00006 | 17,27610 2 2
RRRTRRR 100,00000 0,00015 | 17,27610 5 5
RRRYR 100,00000 0,00009 | 17,27610 3 3
RRWRRWRR 100,00000 0,00012 | 17,27610 4 4
RSCSR 100,00000 0,00006 | 17,27610 2 2
RTAIATR 100,00000 0,00006 | 17,27610 2 2
RTRVRTR 100,00000 0,00006 | 17,27610 2 2
RVETY 100,00000 0,00006 | 17,27610 2 2
SAVVV 100,00000 0,00021 | 17,27610 7 7
SHVV 100,00000 0,00015 | 17,27610 5 5
SNTNS 100,00000 0,00006 | 17,27610 2 2
STWHWTS 100,00000 0,00006 | 17,27610 2 2
TAPIPAT 100,00000 0,00025 | 17,27610 8 8
TDYDT 100,00000 0,00006 | 17,27610 2 2
TIMIT 100,00000 0,00006 | 17,27610 2 2
TLEV 100,00000 0,00006 | 17,27610 2 2
TLYV 100,00000 0,00009 | 17,27610 3 3
TMIY 100,00000 0,00006 | 17,27610 2 2
VELSLEV 100,00000 0,00006 | 17,27610 2 2
VESLSEV 100,00000 0,00006 | 17,27610 2 2
VENFV 100,00000 0,00009 | 17,27610 3 3
VGGVGGV 100,00000 0,00006 | 17,27610 2 2
VISLV 100,00000 0,00006 | 17,27610 2 2
VLLVLVLLV 100,00000 0,00009 | 17,27610 3 3
VRRRRRRRV 100,00000 0,00006 | 17,27610 2 2
VVIIIVV 100,00000 0,00006 | 17,27610 2 2
WRRRRRRRW 100,00000 0,00006 | 17,27610 2 2
WRRWRRW 100,00000 0,00012 | 17,27610 4 4
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
YAYAY 100,00000 0,00006 | 17,27610 2 2
YLKLY 100,00000 0,00006 | 17,27610 2 2
DHI 94,73684 0,00056 | 16,36683 9 19
FSM 93,33333 0,00043 | 16,12436 8 15
EQEEQE 92,30769 0,00037 | 15,94717 2 13
FYFYF 88,88888 0,00025 | 15,35653 9 9
WRRRRRRW 88,88888 0,00025 | 15,35653 9 9
EGIG 87,50000 0,00021 | 15,11659 8 8
PLAW 87,50000 0,00021 | 15,11659 8 8
RRRWRRR 87,50000 0,00021 | 15,11659 8 8
RRRWRRWRRR 87,50000 0,00021 | 15,11659 8 8
RWRRWR 87,50000 0,00021 | 15,11659 8 8
PFPQPQ 86,66666 0,00040 | 14,97262 15 15
AAEVA 83,33333 0,00015 | 14,39675 6 6
ASYSA 83,33333 0,00031 | 14,39675 12 12
ERLG 83,33333 0,00015 | 14,39675 6 6
FATL 83,33333 0,00015 | 14,39675 6 6
FGLV 83,33333 0,00015 | 14,39675 6 6
PNPPNP 83,33333 0,00015 | 14,39675 6 6
PNPPNPPNP 83,33333 0,00015 | 14,39675 6 6
RRRVRRR 83,33333 0,00015 | 14,39675 6 6
RRRYRRR 83,33333 0,00015 | 14,39675 6 6
YALAY 83,33333 0,00015 | 14,39675 6 6
EATH 81,81818 0,00028 | 14,13499 11 11
LDLDLDL 81,81818 0,00028 | 14,13499 11 11
PYPQ 80,43478 0,00116 | 13,89599 16 46
AFAE 80,00000 0,00012 | 13,82088 5 5
ALLM 80,00000 0,00012 | 13,82088 5 5
ATANI 80,00000 0,00012 | 13,82088 5 5
FLELF 80,00000 0,00012 | 13,82088 5 5

HacraBakK Ha cne,zzehoj cTpaHu

nnoonon-g iy

L0¢



IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GAMAG 80,00000 0,00037 | 13,82088 15 15
GSGN 80,00000 0,00012 | 13,82088 3 5
GSYTY 80,00000 0,00012 | 13,82088 5 5
GTMTG 80,00000 0,00012 | 13,82088 5 5
TIAFS 80,00000 0,00012 | 13,82088 5 5
IEDMFL 80,00000 0,00012 | 13,82088 5 5
LHNQ 80,00000 0,00012 | 13,82088 5 5
NPPNPPNPPNPPN 80,00000 0,00012 | 13,82088 5 5
NPPNPPNPPNPPNPPN 80,00000 0,00012 | 13,82088 5 5
NPPNPPNPPNPPNPPNPPN 80,00000 0,00012 | 13,82088 5 5
PNPPNPPNPPNP 80,00000 0,00012 | 13,82088 5 5
PNPPNPPNPPNPPNP 80,00000 0,00012 | 13,82088 5 5
PNPPNPPNPPNPPNPPNP 80,00000 0,00012 | 13,82088 5 5
QGVS 80,00000 0,00025 | 13,82088 6 10
QPFPQQPQQPYPQQPQQPFPQ 80,00000 0,00012 | 13,82088 5 5
RRRARRR 80,00000 0,00012 | 13,82088 5 5
RRRRVRRRR 80,00000 0,00012 | 13,82088 5 5
TLTKTLT 80,00000 0,00012 | 13,82088 5 5
VDGDGDV 80,00000 0,00012 | 13,82088 5 5
FAAAF 78,57142 0,00034 | 13,57408 14 14
AFIFA 7T 0,00021 | 13,43697 9 9
DLADALD 7T 0,00021 | 13,43697 9 9
ISFSI 7T 0,00021 | 13,43697 9 9
LFET T, 0,00021 | 13,43697 8 9
LGIM 77T 0,00021 | 13,43697 9 9
QQPQAQS 7T 0,00021 | 13,43697 8 9
YLGLY 7T 0,00021 | 13,43697 9 9
AENL 76,92307 0,00031 | 13,28931 13 13
AAFS 75,00000 0,00009 | 12,95707 4 4
AAGAGAA 75,00000 0,00009 | 12,95707 4 4

HacraBakK Ha cne,zzehoj cTpaHu

80¢

nnooHon-g iy



IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
AATATATAA 75,00000 0,00009 | 12,95707 4 4
ATAN 75,00000 0,00018 | 12,95707 8 8
AVGM 75,00000 0,00009 | 12,95707 4 4
EEDEEE 75,00000 0,00009 | 12,95707 2 4
EHTP 75,00000 0,00009 | 12,95707 4 4
FAASM 75,00000 0,00009 | 12,95707 4 4
FAKAF 75,00000 0,00009 | 12,95707 4 4
FFLALFF 75,00000 0,00009 | 12,95707 4 4
FFY 75,00000 0,00009 | 12,95707 4 4
FILIF 75,00000 0,00009 | 12,95707 4 4
FIW 75,00000 0,00009 | 12,95707 4 4
GAGGAGGSG 75,00000 0,00009 | 12,95707 2 4
GGMGGGMGG 75,00000 0,00009 | 12,95707 4 4
GPAGPPGP 75,00000 0,00009 | 12,95707 2 4
IKSL 75,00000 0,00009 | 12,95707 4 4
IMP 75,00000 0,00009 | 12,95707 4 4
LQDQL 75,00000 0,00018 | 12,95707 8 8
MGGGMGGGM 75,00000 0,00009 | 12,95707 4 4
MKRR 75,00000 0,00018 | 12,95707 8 8
PFYFP 75,00000 0,00009 | 12,95707 4 4
QAAT 75,00000 0,00009 | 12,95707 4 4
QPFPQQPQQPQQPFPQ 75,00000 0,00009 | 12,95707 4 4
QRSRQ 75,00000 0,00009 | 12,95707 4 4
RRRRRRRR 75,00000 0,00018 | 12,95707 5 8
SGWGS 75,00000 0,00009 | 12,95707 4 4
TQVQT 75,00000 0,00009 | 12,95707 4 4
VLGGLV 75,00000 0,00009 | 12,95707 4 4
YTSTY 75,00000 0,00009 | 12,95707 4 4
AALPLAA 71,42857 0,00015 | 12,34007 7 7
AALW 71,42857 0,00015 | 12,34007 7 7

HacraBakK Ha cne,zzehoj cTpaHu

nnoonon-g iy
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
ATAAV 71,42857 0,00015 | 12,34007 7 7
ELFLE 71,42857 0,00015 | 12,34007 7 7
ESGT 71,42857 0,00015 | 12,34007 6 7
FAFAFAF 71,42857 0,00015 | 12,34007 7 7
NFAV 71,42857 0,00015 | 12,34007 7 7
NMMN 71,42857 0,00015 | 12,34007 7 7
PFPQPQP 71,42857 0,00015 | 12,34007 7 7
PQLQ 71,42857 0,00047 | 12,34007 21 21
QPFSQQPQQ 71,42857 0,00015 | 12,34007 7 7
VAAGAAV 71,42857 0,00015 | 12,34007 7 7
VAFV 71,42857 0,00015 | 12,34007 7 7
QPYPQ 68,83116 0,00166 | 11,89134 31 7
AAASG 66,66666 0,00006 | 11,51740 3 3
AAFV 66,66666 0,00006 | 11,51740 3 3
AAGAATTAAGAA 66,66666 0,00006 | 11,51740 3 3
AATAE 66,66666 0,00006 | 11,51740 2 3
AALEE 66,66666 0,00006 | 11,51740 3 3
AAQN 66,66666 0,00006 | 11,51740 3 3
ADAGV 66,66666 0,00006 | 11,51740 3 3
AERSREA 66,66666 0,00006 | 11,51740 3 3
AGARAGA 66,66666 0,00006 | 11,51740 3 3
AGAYAGA 66,66666 0,00006 | 11,51740 3 3
AIML 66,66666 0,00012 | 11,51740 6 6
ALAAALA 66,66666 0,00031 | 11,51740 15 15
ALQP 66,66666 0,00006 | 11,51740 3 3
ALVVVLA 66,66666 0,00006 | 11,51740 3 3
AMYYMA 66,66666 0,00012 | 11,51740 6 6
ANQNA 66,66666 0,00006 | 11,51740 3 3
ANSK 66,66666 0,00012 | 11,51740 6 6
APAPASA 66,66666 0,00006 | 11,51740 3 3

HacraBakK Ha cne,zzehoj cTpaHu

01¢

nnooHon-g iy



IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
ARDE 66,66666 0,00006 | 11,51740 3 3
ARDV 66,66666 0,00006 | 11,51740 3 3
ARVI 66,66666 0,00006 | 11,51740 3 3
DHYL 66,66666 0,00006 | 11,51740 3 3
DINQ 66,66666 0,00006 | 11,51740 3 3
DRPP 66,66666 0,00006 | 11,51740 3 3
DSFN 66,66666 0,00006 | 11,51740 3 3
DSFT 66,66666 0,00006 | 11,51740 3 3
DSLF 66,66666 0,00006 | 11,51740 3 3
EEQEQ 66,66666 0,00006 | 11,51740 2 3
EKTE 66,66666 0,00006 | 11,51740 2 3
ELILE 66,66666 0,00025 | 11,51740 12 12
ELMLE 66,66666 0,00006 | 11,51740 3 3
EQGL 66,66666 0,00006 | 11,51740 3 3
EQSQE 66,66666 0,00006 | 11,51740 3 3
ESAN 66,66666 0,00006 | 11,51740 3 3
ETTTTE 66,66666 0,00006 | 11,51740 3 3
FANAF 66,66666 0,00012 | 11,51740 6 6
FAQL 66,66666 0,00006 | 11,51740 3 3
FKQKF 66,66666 0,00006 | 11,51740 3 3
FLILF 66,66666 0,00006 | 11,51740 3 3
FLLGLLF 66,66666 0,00006 | 11,51740 3 3
FPQPQPF 66,66666 0,00006 | 11,51740 3 3
FRSRF 66,66666 0,00006 | 11,51740 3 3
FTAG 66,66666 0,00006 | 11,51740 3 3
GAAGAPG 66,66666 0,00006 | 11,51740 3 3
GAAGAPGP 66,66666 0,00006 | 11,51740 3 3
GAVLG 66,66666 0,00006 | 11,51740 3 3
GFGR 66,66666 0,00006 | 11,51740 3 3
GGMI 66,66666 0,00006 | 11,51740 3 3

HacraBakK Ha cne,zzehoj cTpaHu

nnoonon-g iy
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
GHMHG 66,66666 0,00006 | 11,51740 3 3
GISGP 66,66666 0,00006 | 11,51740 3 3
GKGGKG 66,66666 0,00006 | 11,51740 3 3
GLVVLG 66,66666 0,00006 | 11,51740 3 3
GVGGAGGVG 66,66666 0,00006 | 11,51740 3 3
HDI 66,66666 0,00012 | 11,51740 6 6
HKQRL 66,66666 0,00006 | 11,51740 3 3
HLLLLH 66,66666 0,00006 | 11,51740 3 3
IEIEQ 66,66666 0,00006 | 11,51740 3 3
IEVEI 66,66666 0,00006 | 11,51740 3 3
TKIKI 66,66666 0,00006 | 11,51740 3 3
IKVI 66,66666 0,00006 | 11,51740 3 3
IKYKI 66,66666 0,00006 | 11,51740 3 3
ILLLI 66,66666 0,00018 | 11,51740 9 9
ILNLI 66,66666 0,00006 | 11,51740 3 3
INSNI 66,66666 0,00006 | 11,51740 3 3
IVLVI 66,66666 0,00012 | 11,51740 6 6
IVTVI 66,66666 0,00012 | 11,51740 6 6
IYDV 66,66666 0,00006 | 11,51740 3 3
IYTYI 66,66666 0,00006 | 11,51740 3 3
KDIR 66,66666 0,00006 | 11,51740 3 3
KDLDK 66,66666 0,00006 | 11,51740 3 3
KDTDK 66,66666 0,00006 | 11,51740 3 3
KDVDK 66,66666 0,00006 | 11,51740 3 3
KELLK 66,66666 0,00006 | 11,51740 3 3
KFIDIFK 66,66666 0,00006 | 11,51740 3 3
KLLV 66,66666 0,00006 | 11,51740 3 3
KQM 66,66666 0,00012 | 11,51740 6 6
KRM 66,66666 0,00006 | 11,51740 3 3
LAAY 66,66666 0,00006 | 11,51740 3 3

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
LAFVAL 66,66666 0,00006 | 11,51740 3 3
LAIVIAL 66,66666 0,00012 | 11,51740 6 6
LFDFL 66,66666 0,00006 | 11,51740 3 3
LGILL 66,66666 0,00006 | 11,51740 3 3
LGPLGP 66,66666 0,00006 | 11,51740 3 3
LILLIL 66,66666 0,00006 | 11,51740 3 3
LIWV 66,66666 0,00006 | 11,51740 3 3
LLAAAALL 66,66666 0,00006 | 11,51740 3 3
LNVP 66,66666 0,00006 | 11,51740 3 3
LPPPPPL 66,66666 0,00006 | 11,51740 3 3
LQFVFQL 66,66666 0,00006 | 11,51740 3 3
LQLV 66,66666 0,00012 | 11,51740 6 6
LRRS 66,66666 0,00006 | 11,51740 3 3
LVYVL 66,66666 0,00012 | 11,51740 6 6
MAQ 66,66666 0,00006 | 11,51740 3 3
NISV 66,66666 0,00006 | 11,51740 2 3
NLSN 66,66666 0,00006 | 11,51740 3 3
NNNY 66,66666 0,00006 | 11,51740 3 3
PEQQEP 66,66666 0,00006 | 11,51740 3 3
PQQPQQS 66,66666 0,00012 | 11,51740 6 6
PQY 66,66666 0,00006 | 11,51740 3 3
PSSRSSP 66,66666 0,00006 | 11,51740 3 3
QGDDGQ 66,66666 0,00006 | 11,51740 3 3
QMV 66,66666 0,00006 | 11,51740 2 3
QPFPLQPQQPSPQQPQLPFPQ 66,66666 0,00006 | 11,51740 3 3
QPQQS 66,66666 0,00006 | 11,51740 3 3
QQFQQ 66,66666 0,00006 | 11,51740 3 3
RDVYT 66,66666 0,00006 | 11,51740 3 3
REEEEER 66,66666 0,00006 | 11,51740 2 3
RLAQR 66,66666 0,00012 | 11,51740 6 6

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
RLFFFLR 66,66666 0,00006 | 11,51740 3 3
RLPR 66,66666 0,00006 | 11,51740 2 3
RPAAPR 66,66666 0,00006 | 11,51740 3 3
RRRRRRRRR 66,66666 0,00006 | 11,51740 3 3
RVIVR 66,66666 0,00006 | 11,51740 3 3
SDFDS 66,66666 0,00006 | 11,51740 3 3
SFPPFS 66,66666 0,00006 | 11,51740 3 3
SPW 66,66666 0,00012 | 11,51740 6 6
TFENEFT 66,66666 0,00006 | 11,51740 3 3
VELV 66,66666 0,00006 | 11,51740 3 3
VERV 66,66666 0,00006 | 11,51740 3 3
VGSAIASGV 66,66666 0,00006 | 11,51740 3 3
VNTNV 66,66666 0,00006 | 11,51740 3 3
VVVLVVV 66,66666 0,00006 | 11,51740 3 3
VVVVVV 66,66666 0,00006 | 11,51740 3 3
WAY 66,66666 0,00006 | 11,51740 2 3
YKEKY 66,66666 0,00006 | 11,51740 3 3
YLTDTLY 66,66666 0,00006 | 11,51740 3 3
YQIKIQY 66,66666 0,00006 | 11,51740 3 3
GGGEGGG 64,70588 0,00034 | 11,17865 4 17
LVFVL 64,70588 0,00034 | 11,17865 17 17
LLTM 64,28571 0,00028 | 11,10606 14 14
EEAI 63,63636 0,00021 | 10,99388 10 11
ILGL 63,63636 0,00021 | 10,99388 10 11
ANRNA 62,50000 0,00015 | 10,79756 8 8
GAPGAPG 62,50000 0,00015 | 10,79756 2 8
GELV 62,50000 0,00015 | 10,79756 8 8
MGIGM 62,50000 0,00015 | 10,79756 8 8
RRRRW 62,50000 0,00031 | 10,79756 13 16
TLVLT 62,50000 0,00047 | 10,79756 24 24

HacraBakK Ha cne,zzehoj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
RRRRRR 62,41135 0,00276 | 10,78225 62 141
ALLLL 61,53846 0,00050 | 10,63144 16 26
ALNL 60,00000 0,00009 | 10,36566 5 5
AVRRVA 60,00000 0,00009 | 10,36566 5 5
DRLRR 60,00000 0,00009 | 10,36566 5 5
EWN 60,00000 0,00009 | 10,36566 2 5
FDADF 60,00000 0,00009 | 10,36566 5 5
GGEGGG 60,00000 0,00009 | 10,36566 2 5
GLTT 60,00000 0,00009 | 10,36566 5 5
GPAPPP 60,00000 0,00009 | 10,36566 5 5
HYI 60,00000 0,00009 | 10,36566 3 5
IDEDI 60,00000 0,00009 | 10,36566 5 5
KSVSK 60,00000 0,00009 | 10,36566 5 5
KTGTK 60,00000 0,00009 | 10,36566 5 5
LAVLP 60,00000 0,00009 | 10,36566 5 5
MVLT 60,00000 0,00009 | 10,36566 5 5
NEFEN 60,00000 0,00009 | 10,36566 5 5
NNLT 60,00000 0,00009 | 10,36566 5 5
NTDTN 60,00000 0,00009 | 10,36566 5 5
PFPQPQPFP 60,00000 0,00009 | 10,36566 5 5
PRRRRP 60,00000 0,00009 | 10,36566 5 5
QPYPQQ 60,00000 0,00018 | 10,36566 7 10
RRRYYRRR 60,00000 0,00009 | 10,36566 5 5
RVAV 60,00000 0,00009 | 10,36566 5 5
VFAFV 60,00000 0,00009 | 10,36566 5 5
VFGFV 60,00000 0,00009 | 10,36566 5 5
EQQQ 59,27152 0,00562 | 10,23981 5 302
RRWRR 58,69565 0,00169 | 10,14032 62 92
QPFPQQPQQPFPQ 58,33333 0,00043 | 10,07772 11 24
QPQQPQ 58,24176 0,00166 | 10,06190 19 91

HacraBakK Ha CJIS,Z(BHOj cTpaHu
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IlonoBak Iloysaanoct | Iloapiika JIudr | Bpoj nmporenna | Bpoj moHoBaka
EQEQ 57,84313 0,00370 | 9,99304 4 204
AKIEIKA 57,14285 0,00012 | 9,87206 7 7
AVLGK 57,14285 0,00012 | 9,87206 7 7
AVLI 57,14285 0,00012 | 9,87206 7 7
CMC 57,14285 0,00012 | 9,87206 7 7
DLDF 57,14285 0,00012 | 9,87206 7 7
ELKKLE 57,14285 0,00012 | 9,87206 7 7
GFQ 57,14285 0,00012 | 9,87206 5 7
IVVVVI 57,14285 0,00012 | 9,87206 7 7
KYAV 57,14285 0,00012 | 9,87206 7 7
LDEDL 57,14285 0,00012 | 9,87206 7 7
PFPQQPQQ 57,14285 0,00050 | 9,87206 13 28
RALLAR 57,14285 0,00025 | 9,87206 14 14
RRRRRRR 57,14285 0,00075 | 9,87206 33 42
SIAIS 57,14285 0,00012 | 9,87206 7 7
EQEQE 57,06214 0,00317 | 9,85811 5 177
SSSSSSSSSSS 56,66666 0,00053 | 9,78979 9 30
FLLV 55,55555 0,00015 | 9,59783 9 9
GYEM 55,55555 0,00015 | 9,59783 9 9
KLRLK 55,55555 0,00031 | 9,59783 18 18
KRSRK 55,55555 0,00015 | 9,59783 9 9
DYH 54,54545 0,00018 | 9,42333 11 11
EEQE 54,54545 0,00188 | 9,42333 11 110
GFAFG 54,54545 0,00018 | 9,42333 11 11
QPFPQ 53,20512 0,00521 | 9,19177 56 312
PQQPQLPFPQ 52,63158 0,00031 | 9,09268 4 19
RRRRR 50,23696 0,00665 | 8,67899 167 422

91¢

nnooHon-g iy



HWH-tuonosuu

217

Tabesna A.9: Iloyznanoct, noapinka, judT, Opoj IpOTewHA y KOjUMa Ce IMOjaBJbyjy U
O0poj mojasspuBama MH-monoBaka [mja JjieBa Wjn JeCHA KOMIIOHEHTa IIPUIAJIa HEKOM 1-
hemmjckom enurony ca noysmanomhy > 50%

ITonoBak Iloysaanoct | IToapiiika JIudbr | Bpoj nmporenna | Bpoj moHoBaka
AAAAHAAAA 100,00000 0,00006 | 14,32500 2 2
AAAEL 100,00000 0,00015 | 14,32500 5 5
AAFGA 100,00000 0,00012 | 14,32500 4 4
AAFGI 100,00000 0,00009 | 14,32500 3 3
AAFS 100,00000 0,00012 | 14,32500 4 4
AAFY 100,00000 0,00006 | 14,32500 2 2
AAGNGAA 100,00000 0,00006 | 14,32500 2 2
AAIQ 100,00000 0,00009 | 14,32500 3 3
AALLR 100,00000 0,00015 | 14,32500 5 5
AAVAV 100,00000 0,00012 | 14,32500 4 4
AAVIVAA 100,00000 0,00006 | 14,32500 2 2
ADIL 100,00000 0,00009 | 14,32500 3 3
ADYLA 100,00000 0,00037 | 14,32500 2 12
AFAVA 100,00000 0,00021 | 14,32500 7 7
AFRFA 100,00000 0,00018 | 14,32500 6 6
AGGAGGH 100,00000 0,00006 | 14,32500 2 2
AGGAGGVGG 100,00000 0,00006 | 14,32500 2 2
AGGH 100,00000 0,00006 | 14,32500 2 2
AGLKK 100,00000 0,00006 | 14,32500 2 2
AGMV 100,00000 0,00006 | 14,32500 2 2
AGTAGK 100,00000 0,00006 | 14,32500 2 2
AGVLNLVGA 100,00000 0,00015 | 14,32500 5 5
AIQH 100,00000 0,00006 | 14,32500 2 2
ATYL 100,00000 0,00015 | 14,32500 ) 5
ALGAFF 100,00000 0,00009 | 14,32500 3 3
ALKV 100,00000 0,00009 | 14,32500 3 3
ALLM 100,00000 0,00015 | 14,32500 5 5
ALNT 100,00000 0,00006 | 14,32500 2 2
ALPPLA 100,00000 0,00018 | 14,32500 6 6
ALRAV 100,00000 0,00009 | 14,32500 3 3
ARDLDRA 100,00000 0,00006 | 14,32500 2 2
ARSF 100,00000 0,00006 | 14,32500 2 2
ARTDV 100,00000 0,00018 | 14,32500 6 6
ASAM 100,00000 0,00006 | 14,32500 2 2
ATVAAF 100,00000 0,00018 | 14,32500 6 6
AVVH 100,00000 0,00009 | 14,32500 3 3
CSDI 100,00000 0,00006 | 14,32500 2 2
CVQL 100,00000 0,00006 | 14,32500 2 2
CYAT 100,00000 0,00018 | 14,32500 6 6
DAFFAD 100,00000 0,00006 | 14,32500 2 2
DEIR 100,00000 0,00012 | 14,32500 2 4
DIAG 100,00000 0,00006 | 14,32500 2 2
DITG 100,00000 0,00006 | 14,32500 2 2
EQVQ 100,00000 0,00006 | 14,32500 2 2
ESDLQ 100,00000 0,00006 | 14,32500 2 2
EVAVAVE 100,00000 0,00006 | 14,32500 2 2
FAGG 100,00000 0,00006 | 14,32500 2 2
FALV 100,00000 0,00006 | 14,32500 2 2

HacTaBaK Ha cjejehoj crpanu




218 HWH-tuonosuu
IlonoBaxk IToysmanoct | Iloapiika JIudT | Bpoj nporenna | Bpoj monoBaka
FDYI 100,00000 0,00006 | 14,32500 2 2
FFAG 100,00000 0,00009 | 14,32500 3 3
FFFFF 100,00000 0,00018 | 14,32500 3 6
FFFFFF 100,00000 0,00015 | 14,32500 3 5
FFFFFFF 100,00000 0,00006 | 14,32500 2 2
FGGSR 100,00000 0,00006 | 14,32500 2 2
FLILP 100,00000 0,00006 | 14,32500 2 2
FMMMF 100,00000 0,00012 | 14,32500 4 4
FRIRF 100,00000 0,00015 | 14,32500 5 5
FYSS 100,00000 0,00006 | 14,32500 2 2
GAAAL 100,00000 0,00006 | 14,32500 2 2
GALLGG 100,00000 0,00025 | 14,32500 8 8
GAPGAPGP 100,00000 0,00006 | 14,32500 2 2
GGKGLGKGG 100,00000 0,00006 | 14,32500 2 2
GGVGGVGGVGG 100,00000 0,00006 | 14,32500 2 2
GILAI 100,00000 0,00006 | 14,32500 2 2
GKML 100,00000 0,00006 | 14,32500 2 2
GLLY 100,00000 0,00009 | 14,32500 3 3
GLRL 100,00000 0,00012 | 14,32500 4 4
GLSGP 100,00000 0,00006 | 14,32500 2 2
GPAGPAGPPG 100,00000 0,00006 | 14,32500 2 2
GSRRL 100,00000 0,00009 | 14,32500 3 3
GVVAL 100,00000 0,00009 | 14,32500 3 3
GWDL 100,00000 0,00012 | 14,32500 4 4
TAAAV 100,00000 0,00006 | 14,32500 2 2
IFAL 100,00000 0,00006 | 14,32500 2 2
IFSFI 100,00000 0,00006 | 14,32500 2 2
IGVALL 100,00000 0,00015 | 14,32500 5 5
ITAY 100,00000 0,00006 | 14,32500 2 2
IILV 100,00000 0,00006 | 14,32500 2 2
IQVP 100,00000 0,00015 | 14,32500 5 5
IRDDRI 100,00000 0,00015 | 14,32500 5 5
IRLS 100,00000 0,00018 | 14,32500 6 6
IVAAP 100,00000 0,00009 | 14,32500 3 3
IVYS 100,00000 0,00006 | 14,32500 2 2
IWGL 100,00000 0,00006 | 14,32500 2 2
KIQQ 100,00000 0,00006 | 14,32500 2 2
KKQLQ 100,00000 0,00006 | 14,32500 2 2
KLTS 100,00000 0,00009 | 14,32500 3 3
KRHRK 100,00000 0,00006 | 14,32500 2 2
LAAAP 100,00000 0,00006 | 14,32500 2 2
LAFL 100,00000 0,00009 | 14,32500 3 3
LAFV 100,00000 0,00009 | 14,32500 3 3
LALVR 100,00000 0,00018 | 14,32500 6 6
LAVTLTVAL 100,00000 0,00006 | 14,32500 2 2
LERAR 100,00000 0,00021 | 14,32500 7 7
LHGW 100,00000 0,00015 | 14,32500 5 5
LITS 100,00000 0,00006 | 14,32500 2 2
LLAQALL 100,00000 0,00006 | 14,32500 2 2
LLAVT 100,00000 0,00006 | 14,32500 2 2
LLGY 100,00000 0,00006 | 14,32500 2 2
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LNVP 100,00000 0,00009 | 14,32500 3 3
LPIV 100,00000 0,00012 | 14,32500 4 4
LPSSPL 100,00000 0,00006 | 14,32500 2 2
LRAAV 100,00000 0,00006 | 14,32500 2 2
LRHV 100,00000 0,00021 | 14,32500 7 7
LSKLKSL 100,00000 0,00006 | 14,32500 2 2
LVTRR 100,00000 0,00006 | 14,32500 2 2
LWY 100,00000 0,00012 | 14,32500 4 4
MALT 100,00000 0,00015 | 14,32500 5 5
MKRR 100,00000 0,00025 | 14,32500 8 8
NEIIEN 100,00000 0,00006 | 14,32500 2 2
NKIY 100,00000 0,00006 | 14,32500 2 2
PEKT 100,00000 0,00006 | 14,32500 2 2
PGAPGAPGP 100,00000 0,00006 | 14,32500 2 2
PIPQQPQ 100,00000 0,00006 | 14,32500 2 2
PLFY 100,00000 0,00006 | 14,32500 2 2
PPTR 100,00000 0,00006 | 14,32500 2 2
PQQPIPQQP 100,00000 0,00006 | 14,32500 2 2
QFIFQ 100,00000 0,00009 | 14,32500 3 3
QLLW 100,00000 0,00009 | 14,32500 3 3
QMV 100,00000 0,00009 | 14,32500 2 3
QSQSQ 100,00000 0,00006 | 14,32500 2 2
RARRR 100,00000 0,00009 | 14,32500 3 3
RELT 100,00000 0,00006 | 14,32500 2 2
RGDV 100,00000 0,00006 | 14,32500 2 2
RLANALR 100,00000 0,00018 | 14,32500 6 6
RLVY 100,00000 0,00015 | 14,32500 5 5
RRPRRRR 100,00000 0,00006 | 14,32500 2 2
RRRFRRR 100,00000 0,00006 | 14,32500 2 2
RRRWRR 100,00000 0,00006 | 14,32500 2 2
SAVVV 100,00000 0,00021 | 14,32500 7 7
SHVV 100,00000 0,00015 | 14,32500 5 5
STWHWTS 100,00000 0,00006 | 14,32500 2 2
SVMV 100,00000 0,00015 | 14,32500 5 5
TAPIPAT 100,00000 0,00025 | 14,32500 8 8
TASVV 100,00000 0,00009 | 14,32500 3 3
TIMIT 100,00000 0,00006 | 14,32500 2 2
TLEV 100,00000 0,00006 | 14,32500 2 2
TLYV 100,00000 0,00009 | 14,32500 3 3
TMIY 100,00000 0,00006 | 14,32500 2 2
VELSLEV 100,00000 0,00006 | 14,32500 2 2
VESLSEV 100,00000 0,00006 | 14,32500 2 2
VISLV 100,00000 0,00006 | 14,32500 2 2
VRRRRRRRV 100,00000 0,00006 | 14,32500 2 2
WRRRRRRRW 100,00000 0,00006 | 14,32500 2 2
YLKLY 100,00000 0,00006 | 14,32500 2 2
FSM 93,33333 0,00043 | 13,37000 8 15
PFPQPQ 93,33333 0,00043 | 13,37000 15 15
EQEEQE 92,30769 0,00037 | 13,22308 2 13
FLLV 88,88888 0,00025 | 12,73333 9 9
FYFYF 88,88888 0,00025 | 12,73333 9 9
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ANGT 87,50000 0,00021 | 12,53437 8 8
PLAW 87,50000 0,00021 | 12,53437 8 8
RWRRWR 87,50000 0,00021 | 12,53437 8 8
ATAAV 85,71428 0,00018 | 12,27857 7 7
AAEVA 83,33333 0,00015 | 11,93750 6 6
FATL 83,33333 0,00015 | 11,93750 6 6
FGLV 83,33333 0,00015 | 11,93750 6 6
PNPPNP 83,33333 0,00015 | 11,93750 6 6
PNPPNPPNP 83,33333 0,00015 | 11,93750 6 6
YALAY 83,33333 0,00015 | 11,93750 6 6
LALN 81,81818 0,00028 | 11,72045 8 11
PYPQ 80,43478 0,00116 | 11,52228 16 46
AFAE 80,00000 0,00012 | 11,46000 5 5
ATANI 80,00000 0,00012 | 11,46000 5 5
FLELF 80,00000 0,00012 | 11,46000 5 5
GGEGGG 80,00000 0,00012 | 11,46000 2 5
GSYTY 80,00000 0,00012 | 11,46000 5 5
HYI 80,00000 0,00012 | 11,46000 3 5
IAFS 80,00000 0,00012 | 11,46000 5 5
LAVLP 80,00000 0,00012 | 11,46000 5 5
LHNQ 80,00000 0,00012 | 11,46000 5 5
LRMP 80,00000 0,00012 | 11,46000 5 5
MLW 80,00000 0,00012 | 11,46000 5 5
NAVV 80,00000 0,00012 | 11,46000 5 5
FAAAF 78,57142 0,00034 | 11,25536 14 14
AFIFA 7T 0,00021 | 11,14167 9 9
DFGT 7T 0,00021 | 11,14167 9 9
LFET 7T 0,00021 | 11,14167 8 9
LGIM 7T 0,00021 | 11,14167 9 9
AENL 76,92307 0,00031 | 11,01923 13 13
AAGAGAA 75,00000 0,00009 | 10,74375 4 4
AATATATAA 75,00000 0,00009 | 10,74375 4 4
AGASA 75,00000 0,00009 | 10,74375 4 4
AIVI 75,00000 0,00018 | 10,74375 5 8
ASALL 75,00000 0,00009 | 10,74375 4 4
ATAN 75,00000 0,00018 | 10,74375 8 8
AVGM 75,00000 0,00009 | 10,74375 4 4
AVLE 75,00000 0,00009 | 10,74375 4 4
DAAY 75,00000 0,00009 | 10,74375 3 4
EFEL 75,00000 0,00009 | 10,74375 4 4
EGIG 75,00000 0,00018 | 10,74375 8 8
EGTV 75,00000 0,00009 | 10,74375 4 4
EHTP 75,00000 0,00009 | 10,74375 4 4
FAVT 75,00000 0,00009 | 10,74375 4 4
FILIF 75,00000 0,00009 | 10,74375 4 4
FIW 75,00000 0,00009 | 10,74375 4 4
GHH 75,00000 0,00009 | 10,74375 4 4
GIEL 75,00000 0,00009 | 10,74375 4 4
GPAGPPGP 75,00000 0,00009 | 10,74375 2 4
HMV 75,00000 0,00009 | 10,74375 4 4
IIEQ 75,00000 0,00009 | 10,74375 4 4
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IKSL 75,00000 0,00009 | 10,74375 4 4
IMP 75,00000 0,00009 | 10,74375 4 4
IVSQ 75,00000 0,00009 | 10,74375 4 4
KHIL 75,00000 0,00009 | 10,74375 4 4
KINL 75,00000 0,00009 | 10,74375 4 4
PFYFP 75,00000 0,00009 | 10,74375 4 4
QRSRQ 75,00000 0,00009 | 10,74375 4 4
RPRRR 75,00000 0,00009 | 10,74375 4 4
RRRWRRWRRR 75,00000 0,00018 | 10,74375 8 8
YTSTY 75,00000 0,00009 | 10,74375 4 4
EQEQ 73,52941 0,00471 | 10,53309 4 204
PQPQQ 73,33333 0,00034 | 10,50500 7 15
CcQQ 72,72727 0,00025 | 10,41818 5 11
ELFLE 71,42857 0,00015 | 10,23214 7 7
FAFAFAF 71,42857 0,00015 | 10,23214 7 7
GLFY 71,42857 0,00015 | 10,23214 7 7
NMMN 71,42857 0,00015 | 10,23214 7 7
RRRPRRR 71,42857 0,00015 | 10,23214 7 7
VAFV 71,42857 0,00015 | 10,23214 7 7
AVGI 69,99999 0,00043 | 10,02750 12 20
DHI 68,42105 0,00040 | 9,80131 9 19
AAALV 66,66666 0,00006 | 9,55000 3 3
AAASG 66,66666 0,00006 | 9,55000 3 3
AAGAATTAAGAA 66,66666 0,00006 | 9,55000 3 3
AATAE 66,66666 0,00006 | 9,55000 2 3
AALEE 66,66666 0,00006 | 9,55000 3 3
ADAGV 66,66666 0,00006 | 9,55000 3 3
ADLF 66,66666 0,00006 | 9,55000 3 3
AEVQ 66,66666 0,00006 | 9,55000 3 3
AFTG 66,66666 0,00006 | 9,55000 3 3
AGAYAGA 66,66666 0,00006 | 9,55000 3 3
AGHAG 66,66666 0,00006 | 9,55000 3 3
AIML 66,66666 0,00012 | 9,55000 6 6
ALAAALA 66,66666 0,00031 | 9,55000 15 15
ALQP 66,66666 0,00006 | 9,55000 3 3
ANSK 66,66666 0,00012 | 9,55000 6 6
APAN 66,66666 0,00006 | 9,55000 2 3
APAPASA 66,66666 0,00006 | 9,55000 3 3
ARDV 66,66666 0,00006 | 9,55000 3 3
ARVI 66,66666 0,00006 | 9,55000 3 3
ASVQ 66,66666 0,00006 | 9,55000 3 3
AVVE 66,66666 0,00006 | 9,55000 3 3
DHF 66,66666 0,00006 | 9,55000 3 3
DHRV 66,66666 0,00006 | 9,55000 3 3
DINQ 66,66666 0,00006 | 9,55000 3 3
DLRS 66,66666 0,00006 | 9,55000 3 3
DRPP 66,66666 0,00006 | 9,55000 3 3
DSFN 66,66666 0,00006 | 9,55000 3 3
DSFT 66,66666 0,00006 | 9,55000 3 3
DSLF 66,66666 0,00006 | 9,55000 3 3
EEQEQ 66,66666 0,00006 | 9,55000 2 3
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EESQ 66,66666 0,00006 | 9,55000 2 3
EKTE 66,66666 0,00006 | 9,55000 2 3
EMLL 66,66666 0,00006 | 9,55000 3 3
EPNS 66,66666 0,00006 | 9,55000 3 3
EQEQE 66,66666 0,00370 | 9,55000 5 177
EQGL 66,66666 0,00006 | 9,55000 3 3
ERTE 66,66666 0,00006 | 9,55000 3 3
ESAN 66,66666 0,00006 | 9,55000 3 3
ESVP 66,66666 0,00006 | 9,55000 3 3
FANAF 66,66666 0,00012 | 9,55000 6 6
FAQL 66,66666 0,00006 | 9,55000 3 3
FFLMV 66,66666 0,00006 | 9,55000 3 3
FKQKF 66,66666 0,00006 | 9,55000 3 3
FKSL 66,66666 0,00006 | 9,55000 3 3
FLDP 66,66666 0,00006 | 9,55000 3 3
FLILF 66,66666 0,00006 | 9,55000 3 3
FSAQ 66,66666 0,00006 | 9,55000 3 3
FTAG 66,66666 0,00006 | 9,55000 3 3
GAGGR 66,66666 0,00006 | 9,55000 3 3
GAVLG 66,66666 0,00006 | 9,55000 3 3
GFGR 66,66666 0,00006 | 9,55000 3 3
GGAGGAGGG 66,66666 0,00006 | 9,55000 2 3
GGAGGAGGH 66,66666 0,00012 | 9,55000 3 6
GGFR 66,66666 0,00006 | 9,55000 3 3
GGIL 66,66666 0,00006 | 9,55000 3 3
GHMHG 66,66666 0,00006 | 9,55000 3 3
GISGP 66,66666 0,00006 | 9,55000 3 3
GNVGPSG 66,66666 0,00006 | 9,55000 3 3
GSER 66,66666 0,00006 | 9,55000 3 3
GVGGAGGVG 66,66666 0,00006 | 9,55000 3 3
HDI 66,66666 0,00012 | 9,55000 6 6
HKQRL 66,66666 0,00006 | 9,55000 3 3
HKRL 66,66666 0,00006 | 9,55000 3 3
HLLLLH 66,66666 0,00006 | 9,55000 3 3
HSY 66,66666 0,00006 | 9,55000 2 3
IEIEQ 66,66666 0,00006 | 9,55000 3 3
IKIKI 66,66666 0,00006 | 9,55000 3 3
IKVI 66,66666 0,00006 | 9,55000 3 3
INSNI 66,66666 0,00006 | 9,55000 3 3
ITVI 66,66666 0,00006 | 9,55000 3 3
IVAV 66,66666 0,00006 | 9,55000 3 3
IVLV 66,66666 0,00006 | 9,55000 3 3
KDIR 66,66666 0,00006 | 9,55000 3 3
KDVDK 66,66666 0,00006 | 9,55000 3 3
KELLK 66,66666 0,00006 | 9,55000 3 3
KFIDIFK 66,66666 0,00006 | 9,55000 3 3
KLLV 66,66666 0,00006 | 9,55000 3 3
KPAQ 66,66666 0,00006 | 9,55000 3 3
KRM 66,66666 0,00006 | 9,55000 3 3
LAAY 66,66666 0,00006 | 9,55000 3 3
LAIVIAL 66,66666 0,00012 | 9,55000 6 6
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LDPS 66,66666 0,00006 | 9,55000 3 3
LFVV 66,66666 0,00006 | 9,55000 3 3
LGAY 66,66666 0,00006 | 9,55000 3 3
LGILL 66,66666 0,00006 | 9,55000 3 3
LITL 66,66666 0,00006 | 9,55000 3 3
LLAAAALL 66,66666 0,00006 | 9,55000 3 3
LPAKAPL 66,66666 0,00006 | 9,55000 3 3
LPPPPPL 66,66666 0,00006 | 9,55000 3 3
LRRS 66,66666 0,00006 | 9,55000 3 3
LVYVL 66,66666 0,00012 | 9,55000 6 6
MAQ 66,66666 0,00006 | 9,55000 3 3
MNNS 66,66666 0,00006 | 9,55000 3 3
NISV 66,66666 0,00006 | 9,55000 2 3
NLRN 66,66666 0,00006 | 9,55000 3 3
NLSN 66,66666 0,00006 | 9,55000 3 3
NNNY 66,66666 0,00006 | 9,55000 3 3
PEQQEP 66,66666 0,00006 | 9,55000 3 3
PLNS 66,66666 0,00006 | 9,55000 3 3
PQY 66,66666 0,00006 | 9,55000 3 3
PRRRRR 66,66666 0,00006 | 9,55000 3 3
PSSRSSP 66,66666 0,00006 | 9,55000 3 3
QPQQS 66,66666 0,00006 | 9,55000 3 3
REEEEER 66,66666 0,00006 | 9,55000 2 3
RGTS 66,66666 0,00006 | 9,55000 3 3
RLAQR 66,66666 0,00012 | 9,55000 6 6
RLPR 66,66666 0,00006 | 9,55000 2 3
RRRRRRRRR 66,66666 0,00006 | 9,55000 3 3
RRRYR 66,66666 0,00006 | 9,55000 3 3
RRWR 66,66666 0,00106 | 9,55000 26 51
RVIVR 66,66666 0,00006 | 9,55000 3 3
SPW 66,66666 0,00012 | 9,55000 6 6
TFENEFT 66,66666 0,00006 | 9,55000 3 3
VERV 66,66666 0,00006 | 9,55000 3 3
VFNFV 66,66666 0,00006 | 9,55000 3 3
VGSAIASGV 66,66666 0,00006 | 9,55000 3 3
VNTNV 66,66666 0,00006 | 9,55000 3 3
VPLY 66,66666 0,00006 | 9,55000 3 3
VVVLVVV 66,66666 0,00006 | 9,55000 3 3
WAY 66,66666 0,00006 | 9,55000 2 3
YKEKY 66,66666 0,00006 | 9,55000 3 3
YQIKIQY 66,66666 0,00006 | 9,55000 3 3
EHP 65,62500 0,00065 | 9,40078 19 32
FPQPQ 64,99999 0,00040 | 9,31125 15 20
LVFVL 64,70588 0,00034 | 9,26912 17 17
AGAI 64,28571 0,00028 | 9,20893 14 14
LLTM 64,28571 0,00028 | 9,20893 14 14
RRRRRR 63,82978 0,00282 | 9,14362 62 141
DYQ 63,63636 0,00021 | 9,11591 7 11
EKTK 63,15789 0,00037 | 9,04737 7 19
AQIV 62,50000 0,00015 | 8,95312 8 8
GAPGAPG 62,50000 0,00015 | 8,95312 2 8
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IYT 62,50000 0,00015 | 8,95312 7 8
LQDQL 62,50000 0,00015 | 8,95312 8 8
RRRRRRRR 62,50000 0,00015 | 8,95312 5 8
PFPQQPQQ 60,71428 0,00053 | 8,69732 13 28
ALNL 60,00000 0,00009 | 8,59500 5 5
AVRRVA 60,00000 0,00009 | 8,59500 5 5
EAYR 60,00000 0,00009 | 8,59500 5 5
FDADF 60,00000 0,00009 | 8,59500 ) )
GAPGI 60,00000 0,00009 | 8,59500 5 5
GLTT 60,00000 0,00009 | 8,59500 5 5
GPAPPP 60,00000 0,00009 | 8,59500 5 5
GYLR 60,00000 0,00009 | 8,59500 5 5
TANL 60,00000 0,00009 | 8,59500 5 )
IEAV 60,00000 0,00018 | 8,59500 10 10
IGDL 60,00000 0,00009 | 8,59500 5 5
IRRL 60,00000 0,00009 | 8,59500 5 5
IVLT 60,00000 0,00018 | 8,59500 9 10
KSVSK 60,00000 0,00009 | 8,59500 5 5
LQTP 60,00000 0,00009 | 8,59500 ) )
MVLT 60,00000 0,00009 | 8,59500 5 5
NEFEN 60,00000 0,00009 | 8,59500 5 5
NTDTN 60,00000 0,00009 | 8,59500 5 )
NTPP 60,00000 0,00009 | 8,59500 5 )
QATQ 60,00000 0,00009 | 8,59500 ) 5
RMT 60,00000 0,00009 | 8,59500 ) )
RRRARRR 60,00000 0,00009 | 8,59500 5 5
RVAV 60,00000 0,00009 | 8,59500 5 5
TLTKTLT 60,00000 0,00009 | 8,59500 5 )
VFAFV 60,00000 0,00009 | 8,59500 5 5
PLLR 58,82353 0,00031 | 8,42647 17 17
TYY 58,82353 0,00031 | 8,42647 6 17
ELILE 58,33333 0,00021 | 8,35625 12 12
LGYL 58,33333 0,00021 | 8,35625 12 12
LVIV 58,33333 0,00021 | 8,35625 10 12
PQPQ 57,69230 0,00282 | 8,26442 35 156
AAATT 57,14285 0,00012 | 8,18571 4 7
AVLGK 57,14285 0,00012 | 8,18571 7 7
CMC 57,14285 0,00012 | 8,18571 7 7
DLDF 57,14285 0,00012 | 8,18571 7 7
IVVVVI 57,14285 0,00012 | 8,18571 7 7
KGVS 57,14285 0,00025 | 8,18571 14 14
KLDT 57,14285 0,00012 | 8,18571 3 7
KYAV 57,14285 0,00012 | 8,18571 7 7
LDEDL 57,14285 0,00012 | 8,18571 7 7
NFAV 57,14285 0,00012 | 8,18571 7 7
PQLQ 57,14285 0,00037 | 8,18571 21 21
QPYPQ 57,14285 0,00138 | 8,18571 31 7
SIAIS 57,14285 0,00012 | 8,18571 7 7
TEVV 57,14285 0,00012 | 8,18571 6 7
VAAGAAV 57,14285 0,00012 | 8,18571 7 7
PFPQ 56,28415 0,00646 | 8,06270 32 366
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AIAT 56,25000 0,00028 | 8,05781 16 16
RRRRW 56,25000 0,00028 | 8,05781 13 16
QPFPQ 56,08974 0,00549 | 8,03485 56 312
AAAAV 55,55555 0,00015 | 7,95833 9 9
GYEM 55,55555 0,00015 | 7,95833 9 9
ILLLI 55,55555 0,00015 | 7,95833 9 9
VAIV 55,55555 0,00015 | 7,95833 9 9
LQPQ 55,00000 0,00069 | 7,87875 18 40
EEAI 54,54545 0,00018 | 7,81364 10 11
EEQE 54,54545 0,00188 | 7,81364 11 110
GFAFG 54,54545 0,00018 | 7,81364 11 11
TLVLT 54,16666 0,00040 | 7,75937 24 24
EQQQ 53,97350 0,00511 7,73170 5 302
ALGI 53,84615 0,00021 7,71346 13 13
ALIG 53,84615 0,00021 7,71346 13 13
QPY 53,84615 0,00131 7,71346 26 78
NFR 53,33333 0,00025 | 7,64000 8 15
SSSSSSSSSSS 53,33333 0,00050 | 7,64000 9 30
DHE 52,94117 0,00028 | 7,58382 7 17
GGGEGGG 52,94117 0,00028 | 7,58382 4 17
IPQQPQ 52,94117 0,00028 | 7,58382 6 17
APW 52,17391 0,00037 | 7,47391 14 23
RRWRR 52,17391 0,00150 | 7,47391 62 92
RRRWR 51,51515 0,00053 | 7,37954 16 33
RRRRR 50,94786 0,00675 | 7,29828 167 422
FAI 50,81967 0,00097 | 7,27992 42 61




Tadema A.10: Iloysmamoct, moapiika, jgudT, OpOj IPOTENHA Yy KOjUMa Ce I0jaB/byjy U Opoj nojasspuBatma VTH-mmoHOBaKa dmja JieBa man JecHa

KOMIOHeHTa caap:ku T-heaujecku enmron ca noyspanomthy > 50%

IlonoBaxk Iloyspganoct | Iloapika JIudT | Bpoj nporenna | Bpoj monoBaka
RRRRRRWRRRRRR 100,00000 0,00006 | 21514,70000 2 2
QPFPQQPQQPYPQQPQQPFPQ 80,00000 0,00012 | 17211,76000 5 5
RRRWRRWRRR 75,00000 0,00018 | 16136,02000 8 8
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IloysmanocT, moapmika u JU@AT yHUBEP3AJTHUX
IIOHOBaKa ca rnoysaaHourhy >50%

Tadesa B.1: Ilonosuu koju ce kao JIH-nonosiu n kao MH-nonoBnu npexsiamnajy ca enuronoM ca noysganomiy > 50%
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HYI 100,00000 0,00006 | 12,10616 2 80,00000 | 0,00012 9,25632 3
AGAI 100,00000 0,00009 | 12,10616 3 64,28571 | 0,00028 7,43812 14
AGGH 100,00000 0,00006 | 12,10616 2 | 100,00000 | 0,00006 | 11,57040 2
AIVI 100,00000 0,00009 | 12,10616 3 75,00000 | 0,00018 8,67780 )
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AQAK 100,00000 0,00015 | 12,10616 5 83,33333 | 0,00015 9,64200 6
AAVAV 100,00000 0,00015 | 12,10616 | 5 | 100,00000 | 0,00012 | 11,57040 4
FFFFF 100,00000 0,00009 | 12,10616 | 3 | 100,00000 | 0,00018 | 11,57040 3
GAAAL 100,00000 0,00006 | 12,10616 2 | 100,00000 | 0,00006 | 11,57040 2
PRRRR 100,00000 0,00009 | 12,10616 2 83,33333 | 0,00015 9,64200 6
RARRR 100,00000 0,00006 | 12,10616 2 | 100,00000 | 0,00009 | 11,57040 3
RPRRR 100,00000 0,00015 | 12,10616 | 5 | 100,00000 | 0,00012 | 11,57040 4
FFFFFF 100,00000 0,00006 | 12,10616 | 2 | 100,00000 | 0,00015 | 11,57040 3
AGGAGGH 100,00000 0,00006 | 12,10616 2 | 100,00000 | 0,00006 | 11,57040 2
GPAGPAGP 100,00000 0,00006 | 12,10616 2 | 100,00000 | 0,00012 | 11,57040 2
GPAGPPGP 100,00000 0,00006 | 12,10616 2 75,00000 | 0,00009 8,67780 2
LALLALLAL 100,00000 0,00006 | 12,10616 2 |1 100,00000 | 0,00012 | 11,57040 2
PYPQ 94,44444 0,00054 | 11,43360 | 10 | 89,13043 | 0,00128 | 10,31275 | 16
EEQE 92,48554 0,00509 | 11,19645 7 54,54545 | 0,00188 6,31113 11
RRWRR 92,00000 0,00073 | 11,13767 | 19 66,30434 | 0,00191 7,67168 62
RRWR 89,99999 0,00057 | 10,89554 | 19 86,27451 | 0,00138 9,98231 26
RRRWR 89,99999 0,00028 | 10,89554 | 10 63,63636 | 0,00065 7,36298 16
GGGEGGG 89,99999 0,00028 | 10,89554 | 2 | 70,58823 | 0,00037 | 8,16734 4
AFPA 88,88888 0,00025 | 10,76103 | 9 | 75,00000 | 0,00009 | 8,67780 4
EAIH 87,50000 0,00022 | 10,59289 8 81,81818 | 0,00028 9,46669 11
RRRRRRR 87,50000 0,00022 | 10,59289 8 57,14285 | 0,00075 6,61166 33
GGEGGG 83,33333 0,00015 | 10,08847 2 80,00000 | 0,00012 9,25632 2
PQQPQQPFPQ 78,94737 0,00047 | 9,55750 | 10 | 60,00000 | 0,00075 | 6,94224 8
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RRRRR 76,21359 0,00499 9,22654 | 76 55,92417 | 0,00741 6,47065 | 167
EQEQ 75,00000 0,00238 | 9,07962 | 3 | 75,49019 | 0,00483 | 8,73452 4
IGFL 75,00000 0,00009 | 9,07962 | 4 | 66,66666 | 0,00006 | 7,71360 | 3
RRRY 75,00000 0,00009 9,07962 4 57,14285 | 0,00025 6,61166 10
PQQPFPQQPQ 75,00000 0,00009 9,07962 4 55,31914 | 0,00081 6,40065 6
RRRRRR 74,64788 0,00168 9,03699 | 38 64,53900 | 0,00285 7,46742 62
EEQEQ 73,75000 0,00187 | 8,92829 | 2 | 66,66666 | 0,00006 | 7,71360 2
QPFPQ 73,33333 0,00035 | 8,87785 | 5| 63,14102 | 0,00618 | 7,30567 | 56
AIAT 69,99999 0,00022 8,47431 | 10 56,25000 | 0,00028 6,50835 16
SSSSSSSSSSS 68,42105 0,00041 8,28316 7 56,66666 | 0,00053 6,55656 9
LFVV 66,66666 0,00006 8,07077 3 66,66666 | 0,00006 7,71360 3
RLPR 66,66666 0,00006 | 8,07077 | 3 | 66,66666 | 0,00006 | 7,71360 2
RRRRRRRR 66,66666 0,00006 | 8,07077 | 3| 75,00000 | 0,00018 | 8,67780 5
VAIV 62,50000 0,00015 7,56635 8 55,55555 | 0,00015 6,42800 9
PQPQ 62,41135 0,00280 7,55562 | 31 60,89743 | 0,00298 7,04608 35
FPQPQ 61,53846 0,00025 7,44994 5 69,99999 | 0,00043 8,09928 15
PQQPFPQQP 61,11111 0,00035 7,39821 8 52,27272 | 0,00072 6,04817 13
DLDF 60,00000 0,00009 | 7,26370 | 5 | 57,14285 | 0,00012 | 6,61166 7
IIEQ 60,00000 0,00009 | 7,26370 | 5 | 75,00000 | 0,00009 | 8,67780 4
AAAGA 60,00000 0,00009 7,26370 5 66,66666 | 0,00006 7,71360 3
RRW 56,47059 0,00152 6,83642 | 50 58,13953 | 0,00392 6,72698 69
PFPQ 55,55555 0,00143 6,72564 | 17 59,01639 | 0,00678 6,82843 32
PQPQQ 54,16666 0,00041 | 6,55750 | 10 | 100,00000 | 0,00047 | 11,57040 7
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B.1 /IH-nmonoBuu u MH-mmoHOBIIM KOju ce mpekJianajy U NPUIaaajy ernuToIry

Tabesna B.2: Tlonosiu koju ce kao JIH-tonouu u kao MH-nioHOBIM 1ipek/ianajy (JIEBOM WK JIECHOM KOMIIOHEHTOM) Ca eIIUTONUMA U Y3 TO

o an

m N m a

N o g = e g

3 S| 3 g = 5

y g b | & g p = | g
< < = = joh < E = Q
2 zt 2 o | 2 z 2 = | E
& > S |7 > = S| 7
Q Q (e} = (o =] Q = o
= = = =g o] = = = ga]
PQQPFPQ 53,33333 0,00076 | 6,45662 | 10 | 51,42857 | 0,00113 | 5,95049 | 12

pUIaajy y MOTIYHOCTH HeKoM enutolry (Moryhe u3 apyror mporenna) ca noyszganomthy > 50%

ITonoBak IToysmauoct JI/O JH | Iloy3smanoct npunana IH | Iloysmauoct JI/O JH | Iloysmanoct npunaga TH
HYI 100,00000 100,00000 100,00000 100,00000
IFH 100,00000 100,00000 100,00000 100,00000
IFH 100,00000 100,00000 100,00000 100,00000
MCA 100,00000 100,00000 100,00000 100,00000
PIW 100,00000 100,00000 100,00000 100,00000
PIW 100,00000 100,00000 100,00000 100,00000
WML 100,00000 100,00000 100,00000 100,00000
AADF 100,00000 100,00000 100,00000 100,00000
AAED 100,00000 100,00000 100,00000 100,00000
AFAF 100,00000 100,00000 100,00000 100,00000
AFAF 100,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
AFSD 100,00000 100,00000 100,00000 100,00000
AGAY 100,00000 100,00000 100,00000 100,00000
AGGH 100,00000 100,00000 100,00000 100,00000
AIAF 100,00000 100,00000 100,00000 100,00000
AKRL 100,00000 100,00000 100,00000 100,00000
AQFV 100,00000 100,00000 100,00000 100,00000
AQFV 100,00000 100,00000 100,00000 100,00000
AWLL 100,00000 100,00000 100,00000 100,00000
AWLL 100,00000 100,00000 100,00000 100,00000
DGGM 100,00000 100,00000 100,00000 100,00000
DLNS 100,00000 100,00000 100,00000 100,00000
EFVT 100,00000 100,00000 100,00000 100,00000
ELMR 100,00000 100,00000 100,00000 100,00000
ETRS 100,00000 100,00000 100,00000 100,00000
ETRS 100,00000 100,00000 100,00000 100,00000
FALT 100,00000 100,00000 100,00000 100,00000
FAPE 100,00000 100,00000 100,00000 100,00000
FFAL 100,00000 100,00000 100,00000 100,00000
HAKS 100,00000 100,00000 100,00000 100,00000
HAKS 100,00000 100,00000 100,00000 100,00000
HKIL 100,00000 100,00000 100,00000 100,00000
HSFP 100,00000 100,00000 100,00000 100,00000
IELI 100,00000 100,00000 100,00000 100,00000
IFAH 100,00000 100,00000 100,00000 100,00000
IIVL 100,00000 100,00000 100,00000 100,00000
ILGG 100,00000 100,00000 100,00000 100,00000
ILMK 100,00000 100,00000 100,00000 100,00000
IPVL 100,00000 100,00000 100,00000 100,00000
IVVG 100,00000 100,00000 100,00000 100,00000
KIVA 100,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
KTPP 100,00000 100,00000 100,00000 100,00000
KTPP 100,00000 100,00000 100,00000 100,00000
LKAV 100,00000 100,00000 100,00000 100,00000
LLFA 100,00000 100,00000 100,00000 100,00000
LNVI 100,00000 100,00000 100,00000 100,00000
LTRY 100,00000 100,00000 100,00000 100,00000
LTRY 100,00000 100,00000 100,00000 100,00000
LYRK 100,00000 100,00000 100,00000 100,00000
MIGL 100,00000 100,00000 100,00000 100,00000
MILP 100,00000 100,00000 100,00000 100,00000
MLVE 100,00000 100,00000 100,00000 100,00000
NLNL 100,00000 100,00000 100,00000 100,00000
NLNL 100,00000 100,00000 100,00000 100,00000
NVSY 100,00000 100,00000 100,00000 100,00000
PLGM 100,00000 100,00000 100,00000 100,00000
QATF 100,00000 100,00000 100,00000 100,00000
QLPY 100,00000 100,00000 100,00000 100,00000
QSQS 100,00000 100,00000 100,00000 100,00000
QSQS 100,00000 100,00000 100,00000 100,00000
REGE 100,00000 100,00000 100,00000 100,00000
RPFK 100,00000 100,00000 100,00000 100,00000
RPFK 100,00000 100,00000 100,00000 100,00000
RQGA 100,00000 100,00000 100,00000 100,00000
RREE 100,00000 100,00000 100,00000 100,00000
SLCY 100,00000 100,00000 100,00000 100,00000
SQPQ 100,00000 100,00000 100,00000 100,00000
SQPQ 100,00000 100,00000 100,00000 100,00000
TEVD 100,00000 100,00000 100,00000 100,00000
TLVF 100,00000 100,00000 100,00000 100,00000
TNKI 100,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
VFTL 100,00000 100,00000 100,00000 100,00000
VGKE 100,00000 100,00000 100,00000 100,00000
VGKE 100,00000 100,00000 100,00000 100,00000
VMES 100,00000 100,00000 100,00000 100,00000
VMES 100,00000 100,00000 100,00000 100,00000
VPIK 100,00000 100,00000 100,00000 100,00000
VQSK 100,00000 100,00000 100,00000 100,00000
VRIG 100,00000 100,00000 100,00000 100,00000
VVME 100,00000 100,00000 100,00000 100,00000
WLTV 100,00000 100,00000 100,00000 100,00000
WRRW 100,00000 100,00000 100,00000 100,00000
WRRW 100,00000 100,00000 100,00000 100,00000
YAIE 100,00000 100,00000 100,00000 100,00000
AFGDD 100,00000 100,00000 100,00000 100,00000
AGLVA 100,00000 100,00000 100,00000 100,00000
ALLLI 100,00000 100,00000 100,00000 100,00000
ALVIA 100,00000 100,00000 100,00000 100,00000
ALVIA 100,00000 100,00000 100,00000 100,00000
AQLAS 100,00000 100,00000 100,00000 100,00000
AVAVL 100,00000 100,00000 100,00000 100,00000
AWLLA 100,00000 100,00000 100,00000 100,00000
AWLLA 100,00000 100,00000 100,00000 100,00000
DFLAL 100,00000 100,00000 100,00000 100,00000
DFLAL 100,00000 100,00000 100,00000 100,00000
EALEL 100,00000 100,00000 100,00000 100,00000
ELQAH 100,00000 100,00000 100,00000 100,00000
FFFFF 100,00000 100,00000 100,00000 100,00000
FFFFF 100,00000 100,00000 100,00000 100,00000
GLIDD 100,00000 100,00000 100,00000 100,00000
GLIDD 60,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
GQAAG 100,00000 100,00000 100,00000 100,00000
GVYLI 100,00000 100,00000 100,00000 100,00000
TASLG 100,00000 100,00000 100,00000 100,00000
IFGFL 100,00000 100,00000 100,00000 100,00000
IFGFL 100,00000 100,00000 100,00000 100,00000
LDFFI 100,00000 100,00000 100,00000 100,00000
LTAFL 100,00000 100,00000 100,00000 100,00000
LTVAE 100,00000 100,00000 100,00000 100,00000
PVPLL 100,00000 100,00000 100,00000 100,00000
QITAS 100,00000 100,00000 100,00000 100,00000
QITAS 100,00000 100,00000 100,00000 100,00000
QITEL 100,00000 100,00000 100,00000 100,00000
QITEL 100,00000 100,00000 100,00000 100,00000
RARRR 100,00000 100,00000 100,00000 100,00000
RARRR 100,00000 100,00000 100,00000 100,00000
RRRKK 100,00000 100,00000 100,00000 100,00000
SKIGS 100,00000 100,00000 100,00000 100,00000
SKIGS 100,00000 100,00000 100,00000 100,00000
SQILS 100,00000 100,00000 100,00000 100,00000
AEENVE 100,00000 100,00000 100,00000 100,00000
AEENVE 100,00000 100,00000 100,00000 100,00000
AFAFAF 100,00000 100,00000 100,00000 100,00000
AFAFAF 100,00000 100,00000 100,00000 100,00000
AMPEYQ 100,00000 100,00000 100,00000 100,00000
AMPEYQ 100,00000 100,00000 100,00000 100,00000
EIVPNS 100,00000 100,00000 100,00000 100,00000
EIVPNS 100,00000 100,00000 100,00000 100,00000
FFFFFF 100,00000 100,00000 100,00000 100,00000
FFFFFF 100,00000 100,00000 100,00000 100,00000
HVPGGG 100,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
KTKEGV 100,00000 100,00000 100,00000 100,00000
KTKEGV 100,00000 100,00000 100,00000 100,00000
LALLAL 100,00000 100,00000 100,00000 100,00000
LALLAL 100,00000 100,00000 100,00000 100,00000
PALALL 100,00000 100,00000 100,00000 100,00000
PGIPGP 100,00000 100,00000 100,00000 100,00000
PQPQPF 100,00000 66,66666 100,00000 66,66666
PQPQPF 66,66666 66,66666 100,00000 66,66666
PQQPQP 100,00000 100,00000 100,00000 100,00000
PQQPQP 100,00000 100,00000 100,00000 100,00000
RGPAGP 100,00000 100,00000 100,00000 100,00000
RRGVGI 100,00000 75,00000 100,00000 75,00000
RRGVGI 75,00000 75,00000 100,00000 75,00000
RRWRRR 100,00000 100,00000 100,00000 100,00000
RRWRRR 100,00000 100,00000 100,00000 100,00000
WVLLLS 100,00000 100,00000 100,00000 100,00000
AGGAGGH 100,00000 100,00000 100,00000 100,00000
FPQPQQT 100,00000 100,00000 100,00000 100,00000
FPQPQQT 100,00000 100,00000 100,00000 100,00000
TAILPVD 100,00000 100,00000 100,00000 100,00000
PGPPGSP 100,00000 100,00000 100,00000 100,00000
PGPPGSP 100,00000 100,00000 100,00000 100,00000
PQQPYPQ 100,00000 66,66666 100,00000 66,66666
PQQPYPQ 66,66666 66,66666 100,00000 66,66666
RRRRPRR 100,00000 100,00000 100,00000 100,00000
RRRRPRR 100,00000 100,00000 100,00000 100,00000
WRRRRRR 100,00000 100,00000 100,00000 100,00000
WRRRRRR 100,00000 100,00000 100,00000 100,00000
GGAGGFGA 100,00000 100,00000 100,00000 100,00000
GPAGPAGP 100,00000 100,00000 100,00000 100,00000
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
GPAGPAGP 100,00000 100,00000 100,00000 100,00000
GPPGPAGP 100,00000 100,00000 100,00000 100,00000
GPVGPAGP 100,00000 66,66666 100,00000 66,66666
GPVGPAGP 66,66666 66,66666 100,00000 66,66666
PGPAGPAG 100,00000 100,00000 100,00000 100,00000
QPQQTFPQ 100,00000 100,00000 100,00000 100,00000
QPQQTFPQ 100,00000 100,00000 100,00000 100,00000
GNHAAGILT 100,00000 100,00000 100,00000 100,00000
GNHAAGILT 100,00000 100,00000 100,00000 100,00000
LALLALLAL 100,00000 100,00000 100,00000 100,00000
LALLALLAL 100,00000 100,00000 100,00000 100,00000
TLKAMPEYQ 100,00000 100,00000 100,00000 100,00000
TLKAMPEYQ 100,00000 100,00000 100,00000 100,00000
GPAGPRGPAG 100,00000 66,66666 100,00000 66,66666
LKDKGVDVDH 100,00000 100,00000 100,00000 100,00000
LKDKGVDVDH 100,00000 100,00000 100,00000 100,00000
LYALFQEKLE 100,00000 100,00000 100,00000 100,00000
QPQQPFPQPQ 100,00000 100,00000 100,00000 100,00000
QPQQPFPQPQ 83,33333 100,00000 100,00000 100,00000
PQPQLPYPQPQ 100,00000 100,00000 100,00000 100,00000
PQPQLPYPQPQ 100,00000 100,00000 100,00000 100,00000
NNIHDLLGIPHIP 100,00000 100,00000 100,00000 100,00000
NNIHDLLGIPHIP 100,00000 100,00000 100,00000 100,00000
AEENVEHDAEENVE 100,00000 100,00000 100,00000 100,00000
AEENVEHDAEENVE 100,00000 100,00000 100,00000 100,00000
PYPQPQ 92,30769 92,30769 92,30769 92,30769
PYPQPQ 53,84615 92,30769 92,30769 92,30769
TALI 90,90909 90,90909 90,90909 90,90909
TALI 72,72727 90,90909 90,90909 90,90909
RLFT 89,99999 89,99999 89,99999 89,99999
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ITonoBak IMoyspaunoct JI/O, JH | Iloysmanoct npunana IH | Iloysmanocr JI/J JAH | Iloyspanoctr npunamna UH
AFPA 88,88888 88,88888 88,88888 88,88888
AFPA 88,88888 88,38888 88,38888 88,38888
SPEF 88,88888 100,00000 88,88888 100,00000
SPEF 7T 100,00000 88,88888 100,00000
FGVL 87,50000 87,50000 87,50000 87,50000
LKRA 87,50000 87,50000 87,50000 87,50000
LKRA 87,50000 87,50000 87,50000 87,50000
RRRRRRR 87,50000 75,00000 87,50000 75,00000
RRRRRRR 87,50000 75,00000 87,50000 75,00000
EEQE 85,54913 92,48554 85,54913 92,48554
GWI 83,33333 83,33333 83,33333 83,33333
GWI 83,33333 83,33333 83,33333 83,33333
DRVS 83,33333 83,33333 83,33333 83,33333
YLLT 83,33333 83,33333 83,33333 83,33333
NPPNP 83,33333 83,33333 83,33333 83,33333
NPPNPPNP 83,33333 83,33333 83,33333 83,33333
DEPE 80,00000 80,00000 80,00000 80,00000
DEPE 80,00000 80,00000 80,00000 80,00000
KPLC 80,00000 80,00000 80,00000 80,00000
KPLC 80,00000 80,00000 80,00000 80,00000
LVAK 80,00000 80,00000 80,00000 80,00000
NLEN 80,00000 80,00000 80,00000 80,00000
NLEN 80,00000 80,00000 80,00000 80,00000
ALALL 80,00000 80,00000 80,00000 80,00000
ATATA 80,00000 80,00000 80,00000 80,00000
ATATA 80,00000 80,00000 80,00000 80,00000
DLDSV 80,00000 80,00000 80,00000 80,0