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ttOBBIsT o9 bkddejttmdlsjsOr CMmistsddd, A ddsdz
sOlsOt®). (cHE ftosctcORRB of Hasc h)lsB)dsSd Iso

BsHEZd) 2.

[ SHEIdzZR dzy j dzj ted Vv L dzO dzp2z0 dzd Is off y 2z @S flzts o3
(sls 12 Hts 40 yofmtse) .
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LB Odzedj bteOHdydtsdzdz' » Ijrndessdzsed? L dzO
Msftesosy Hjddj ddzsj dzdzj SkzOdz dzr 7 MdMlsy
ftoj HdzOC O Isfyw mq;uqo gL detse Odzdz’ j Wi ¢

fescteOddzde” § Mt H' . Bff]sizi H3tzf giz' e dpy s
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[[ ©9 d, 202 , HsMisOlstsydets OCIkdodes tOL o do OF
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ydd, wsftejHjdveshji2 MozClikztckz 1 Id®- tcj fi
Bd; HobkrobttsodzjMme @2 clc®WFEIOBd Y] dn W st d3c
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Imj ddt stedsOydsdzdz’ j] d (oscteOddids j 2 to
IACPaaSd 3 ¢ Is jHddesy EddWdydtetses Odzdzsy HJ €
fsmtcj HMlseasdd Yyicets HtsMisdeOjlsmw Ekdzdoe j tefm
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My j ydOddL qiese Odzde’ & o deflstelz dsj dzls Oz’ dz' R

211 OL 59 OWzEjdvdgssp ' §M{ sOfr d R OLOSCIs
JilbtsH tjhjddY LOHOYd tw©OLBdO Oj Is@vW dzO
Uy MlsOadlkimw o MmMtotlke jlshlsOdiistej? @b d3
sikh j Misfhdy Sksigt + ¢ s tcOo ¢ d/ flic dgeddQ) df) tshiyd
fMtsL H Qddgsj] dzdzj CIsEZOdz! dese s MjtcoadmMO s BO
ML HOdd] dRBdetsy jMlso O or-tsHdzr = B OL de-dzOdzd
Wisted5OYydd) or AatHdz n dJdaW sted3Oyddedz’ = o,
B'Is! ), O OS¢ tGJhOISJ(ﬁVGJleIBMLEBJQdﬁIQSOfﬁ@
fpw sB6j ddw did. [ fdd djssrtsHdd § Hd&v M

L

w
w
"
-
f

28



AtsdzH | f dzOW stedzr , Ists drn dgj sB R tSHJ B d dzl
fnd teo d M.

4L HOdd] ddzlsj dzdzj SszOdz degse s fMjtcoa dfmMO
shdtsodzr » 1 sOfs9 cutsLHOI! d dzf tastcodsIDdgdsr = 26
tej h Olsj dz . lted MBLHOddd MijttedMmMO jefy dz
Metdz ¢t tOL tOBBIsE cuBLHOI! JdaW stedzOy
ddzlsj ctcdtetso Odzdzr 2 tej h Olsj dz' €. [ dzv tiptsL H O
Bdls: Mw or f sdzdedIs! tOBSlsk ¢cutsL HOI! d3j IsC
CsOf cuftsL HOIs! ddzsjctcdtctseo Odzdz" 2 tej " QOls
By dets o' fsdzdzd st Holkzdgyw My sMmMsB OB M- (1)
dztso dz § 1 IsOfr ydL dgj dzdese s yd ¢ &z0, dzOyd dz
ftedmlskyf OW MeOLE € ©OL cOB 5lsCljk da togefjsid®d €
tetso Odedw tjh Okjdzw o MmtsMmisOs j frgnafoidxned) .(
liter 2 k! Bdi eyOjls 1 tojffi§fis tofiylg dstc tf ot
ydddjy fitoats?2 ojtedd MjteodmoO.

1ot ClsdzOY BsHjdzr tjh Oljdzv fMsHi®@®ydls
' SBtcOBOMRYW O BOTNdsdzdzr = toj Miztemtsad,- dzOt
ydd BOL LdzOded?2) d ddzv Ctstedzj osegts O¢j d
fr]lj’tsfrJTSBO Csdilstezdtetso Odzgd W toj M Olsj dzv, Bis
sMisOdz dz 7 Ocjdgstse, Cltter j Hd)d ©j
et EftcOodve hd2 ctO¥, sSfdmrooshd2 Ct
Hicbesdty. fjtodmO f §sd Lso Olsj d #9I@ds d d
BislsOIls! Ocj dzls R dzlsj toweli lntezd ced §ias dals dele jelacyj jtc:
lsjdzv (oL ditsy dats, dzj MStsdz 5 MisteOdzd y) -

lted Ctdemstwclegb®sPdyd Hdzv dhf sdz L 59 Odz
or ydgmdzdlsj dz &z 7 OterndljClklkztcOr o MBMIOs
sjdzv Hsdyjdz B" ! oCdz yjde MfjydodzdL dt
LOftesMso e, tojOddLieh d2 CtdizddSs @ydes

dzdls j dz' dzr 7 tf dzpB W fcieiEls tf ¢ 5 dzO d3.

1 OLBOoOW Isjrdesdzsedwy B M jyde Ojts- dzOd
Gt dmMfsdzy L so Odzdw 1 dzj d3j dzlstseo  tOL t6lOB Ols T
Wotedsr ddzd dzdydesets COBddzj SO tOL OB SIsYc

22.v jndesdzse dw tcOL tcOBSIsSd ddalsj dzamy-CIskz @
dEfddMIS'ZOdZ‘ de @Rggd Mt

Is

oq_.

IMsBj dzdets s ¥ HOdgdets?2 Isjrdesdzsedd wo dz
cteOWduimMSdr fMyidz 5 HJCZOtOIsdo datr? d3ts
WotedzOydesdzdg a3 toj Mztemtsdz. 1 Bh j &3 Rdzlz 4O,
dzsdzscedd Momistsdls dLdzduie Hk] jiylsi@yfds sdztsls ¢sy &L
dzts G 15 tcﬁtsflikﬂmf@(ﬂzm o d telsde Odf! dztedsL A QLaip’j- H St
dzr = ftetse tcORBEAD ] djlsHdpdzdop e OB BIsC & Is(-4 Istsk
Misotseo Ol ) .
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l1jtor2 1 0f Isjrdsdzsedd wodzw jlsfqw Mtsf
tcOB tsIsT :

T cutL HGdsyj el i) Aydzgf oz e ;

T caBBLHOIS! ftojL jdsOydoddzsy tf dMmOdad J
{ OB si#6®L HOIs! zZse dud M s¥ o & HIPwizd fn ts figls) G
o6 dz¢ yojls MmMdzjHksehdj OB’ : MtsL HOdzd |
fpuddr, sfdnoddj wWHYHHEL 2 s d GSdzg G 1O ds s
fs sfdmOdd® Hj2Mlsoad?2 d tfdmOdedj Mmyj da
1Isdr Hoknr OBl BHtejHjdYjlsMw Isdfsd oc
t OB tss®L OIS Htoj L j dzls Oy tsddsiissyjj Ists gk fiisO dzd
fsdzdzj dz©@ Istsdz! S5 ftsfpdzi bets, S$jOSCMHwWwJ derts.d
dlzls! or ftsdzdgj dedw 1 Ists?2 tcOBBI" MoHJIMwW
OstedBlkIstse BI jSCIsse MmMyjdzr, tfdmnOdde =

ddzistclz dzj dzls Odz' ete @t d i j O dMHOtcj HOC st  Iste
ClOf bjrnditsdzsedd fts ML HBded tsB e O d5dz€zd Is
dzv jIsfqpw tBWLOIj dz dzr o5, tsdz dgj sBrRtsHdd o

CteOW dud ME 2 Myjder dzi sBaHdBE i HJ dz
ter 7 dzj ®BtcjHjdzjdes © ddzlsjtetftej sOlstsic] .

Bsh 18 tcOBBIS BOLBaB?2 Isjrdetsdzsedd.

23. U jndtsdzsedw tw©OLtOB®ISSCd MmjttodMmtse f
C iBj sOddzl stedsOyd d

Ujrndesdzseds ttOL©OBBISd Mittodmtsej -l Oc¢
SO det stedzOydd bHsBdts dMftd' Lo Ols! o
MittodmMO wodw jlsw dizi SOy 2 G dztizk B dzf MLz
teso Odzadj Ctbtttsets 5 &jlsOddW stedzkOydd
sMmikh jMmlsochlpy bR L [ OLcOBBISCO orntSHA - (
e MetemMses MM jMsodw jlsmMy 5 BOLBOE2 |
LOHOVY dd&j s MmEh jdisls esjCizds ojts 2ts ldsdpdddts'dzs ¢ d d
I1s MhkdHOdd] iV ObisdtshdOA Pded] d&BjlsO
9" nSHSE s Jgdzt stedBEOydoodzdztse s 6 MetemMO i

O¢ j dzls Odzq . 14 SBlster d3 {1 dzj d3gj dzls Oz dsj-Is O c
MisOodzj dz@ ©OGjdzlsr, dzdets cg gy dzfcizs ff e s
shkdsects i mMkztemMO (wjLEzd OO OBl MJ
stej BlzJ o3 4 ftcj sBtecOL tso Odzd W . { Mdzd dzj € ts)
gd&zj s sfw o AtdzH |, s Bdd f§solttedts df
fj to dMO.

lted ML HOddd Mjlst o] sy dazzdlf tedzddsls

BIST: ¢cutLHOI! BikOodd stedsOydes e d- cuts
tctso OdzdwV onrRtsHdzr 7 ddaW Bted@3OyYdsdedz = e Mzt
fMlse s Ols! ) ; cCuHtSLHOIs! B34 IsOd dzh stedzOyde é
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(yd dzj etsets) d daV tstc &3O WHAOEEdEts Goty  f tdsjdinliaftdsiy O tc C
cjh Oljdzt &, MshMswh iz L OBl ¢idBLHOI
o ilmlsad2e, wepiPs @IS | tco dMOe .

RMysdz' L so Odzdj HOdzdzts?2 Isjrdzsdzsedd EHE
Vsteidese Oded d dzj € s s to siEjsh) 2 ddgiots teddg Clayed stz
fsdz L so Ol ddalsjteWj2f, slsddyds 2 tsls fls
s tjHOSCste® ddaW stedzOydd, dzOfteddj te, §!
JdW stcdkOydtsdedetse s toj MzteMO BEZuHtedats MY sd
zdsts SCSEHO (tod W g tdzsdste s ododi]ts/te diOe@ dsddzdzts
stcj Blzjlsmw orf ftsdzdej dedj H Y tsdzdedIlsj dztsdz” n
ter j dzj otsL I3y dets L OH OIs! MmMtej HMlso Odgd WL ™ ¢

s dOMmtswh j diz fosteFiwlj/dan@ dzdeh dztRdetOd dc@-B ts Is
dz L S jelsdzOY fdMmlsj 3@&EMEE" R d O Odets tids d © dzq
OolstsBOIsdL qictso Odzgdetse s CsdzmstczJtetso Odad W
BsHj zZdtetso Odedwy bteOdeMf stelsde’ = § Slssdktss o
WtcOfmstezSskteyj d twWWH HBkzedr fMjtteadfmtse.

1 0% dzv ud dad

I OBl {§dnbDos O S o s GO dz- dz'
By desflsd B &ZOydats?  dzOYW stedsr | ACPaasS t
Mjwodmtse d dan CtdBftd dsss. 1tjHNsOs dz
COBEBISH. | dOMmlstswh jj otejdBY ojHEIMW
Mitwwoadmde » WhkdeS yd2  zOBYdsde d3ls j - dpts@RtOHdsUs,
ftseo tOLWOBISSCd MjttodMmses 5 k¢ OLddzdz o
dzj Clsdo des? twOLtwcOBBISCd tsBdZOYd 7 My tco d Mt
Cj ©OLwOBtskSd doj MStsdzr Cdr Idfftse ddas, t
KB ssHtse d Mmtej HMmispL 5B QMdes iUy dzd v § J

g dMmMse ddljttOlizter
[ | Sdzj dzC ts2013} tHitg.dzS s 1 . 1., 1 EdvSddz® p:R.
dzj dzdz' 2 2O ML HOdzdj Ijodsdsedd € tsdgf-tsdzj dz

Odz' dz' 7 /MM H Rz ddEsy ~dz. Ctdgi. c¢flCter Isr j

bjrdsdsedd fttsjSisdtess Odzdw dsQ TR € Is fz @)

1 ] v RZ013.
[ 1tedB 50,015 e ts0 O 1 . 1., sdzihjo ¢.u., str d
sddiByddeSts 1. 6., zOdWjJio0O [.¢. 10LBOOW Isj

dzr n fn;tcad(fadeisl’izOtjdz@ stcdsj | ACPaasS. Oy Ofpls!
dzd?2 d tjhOkjdy LOHOY // 1 tetscteOdRiRdOwY d dzy
[1 Oc stolz dz2@@) @ itz dz? S5 5. 6., ) Octstckd €& 4. |
cdw ML HOddw Isj BOdud MSdr d ddg jndzdejnddls iz © dg' G
Glzs h Owiw dz0 tdidstsdse dd .20067) @56 8 ORBEOY  d day
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[ 1 Oc sgl2ekh]§ B stelzdz! €5 5. ¢. 44 BOdzlsd yg ipg-0Ow Is
sj dzdzj S IszOdz! dzgf = MdMmiIsj d3g, tedJ dzlsd tetso O dzdzOW
Jdzssdzsedv ftesj SIsdteso Odzedw. 2015. -~ 1(15)

[ Co @Ay Oo d dzdzO u . Y tedd3d dzgj dedj d dziistcbBd3 dzls C
dzr Rdmilsy @3 ¢ k1§ tc OBRIzjhtpf/mwwipgwsek.dgbffrastructure/ &
ticle/detail.phID=42281 (30.04.2016).

fredemy trsddO 1. 1. R dzM s tc z 48 jj RlsaBdiztsdz'ef ¥ ¢ tHak
Hyte¢d ftMmistetsj dzdvw ddalsj ctedtetse Odadz" = + S MY §
d fjthfjSCisder twOLadldY // ¢20DT shmBdi M

[Gensym 2014 Wor |l déds Leadi ng Selfme EeperteSysemsat f o
URL: http://www.gensym.com(14.04.2016).

[Gribova et al., 2015] Gribova V.V., Kleshchev AS., Moskalenko F. M., Timcine
ko V.A. A Model for Generation of Directed Graphs of Information by the Directed
Graph of Metainformation for a Two_Level Modef Information Units with a
Complex Structure // Automatic Documentation and Mathematical Linguistics.
2015. Vol.49. No. 6.

[Zagorulko, 2017 Zagorulko, Y.Zagorulko G. Architecture of Extensible Tools for
Development of Intelligent Decision Support Systems // New Trends in Software
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Hamido Fujita and Tatiana GavrilovialOS PressAmsterdam2011.
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tor1tosfusd 1Tt JLtoff13Im
s{ftirvevuelt rfc AltfrRtLIOLR
167 1191 RrRE 19 [urvflr uvtoranlt

sf1Arruvuvof2ram flrofos

1 - { . 1 stwueaticg2@inail.ru)
.5 .5 te d @kkande®@icc.ru)
RA&zMisdlslzls HddOBdSd Mdmisjd d Isj
g . . [OktetsmMseaO® w4 td1, RG

]l OBl 6tfgmk s@jdsEBOlsdL Jtcse Odzdzs? t©OL
floscte OR3d3de’ » ¢ el tzdz] &b & © dz' B iy Pdfgls | o3
shdn WoodRpB®Wse Qddfided 2 dz0 thdzsof- st OdzmW &
sz Odz dzr 52 3B g ipO dal d dgtisie fstizdastc O BRzdigs e s ¢ 5

f sdzj dzs ©, o ¢ U@V dstuzPdz'dd (ftcOoddzO ¢ t6]
Codzyj flszOdz! dz" 7 BsH,j da@ e jO-q sEOERgE )
ElsfifMesctoOdi3dRdz" | S tsdaj dals™ , f O BOBMQ M
dr ML HOdzd VW .

sdzt Yyjor j: Mmszisdhdsdsce dv tddide G A o drits ¢t
stso, IstcOdeM¥W stcdZOYdY dBsH] dzj 2, Hasdzzyj dzed J
YjflskzOodz! dzOv BtsH j dz

e jnjdd]j

t OLtOBBIC O dsor n bjrdsdztsed? OollstsdOls
d' » MmdMmisjd (rRe) BMOjbMmv §jehmfjd-sded
dzdRr 4 Otctc Ols 20H, [Bhbarettal. , 2009] . 1 ted Q-lstsds
dzdw BOL LdzOdzed?2 (131), IbteOHdydtsdedzy- mydl
tcsoOdzdd d toj OdzdL O q’q’ R [ | Ooteddzsoa O d

gbkz2h jmsokzjls d3dzts>|4fr]ls ots fBHAtSHBO (-] Ist
Mlsd MBLHOddWIs®Of dn [ fidd Bskese Wodwclsmw
9 0dedj (ltcOdMW sted3OYdv) Codeyj flskzOdz dzg' =
fsmstetsjdedzr » ) dMfsdz! L so OdedJ i3 tc Otsezd Y dz'
o Odzd v ( dAOMLt&(d dpiitde,) d Mestlse jlsMmiseakzs h dn

't OB @ sdzdzj dz0 fted W dJ dzOdemtse 52 § sIV-B06FBY S § ¢
136-00122).
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RMMdzj H s oHGDHEIMs 29 B dZOMIs d , Bsy dets 6 OL H j dz
cOL tcOBadBORO tegi " jdzed?2 (fH CtdStejIsder 2 W
BsHjdzi2 d 11) O OCY] dMmy s dssis@da |
dzts s 5 MedeliD@ven(DevelopmentMDD) [Franke] 2 00 $jldsdz 9 1
Misd, wLrCse d Mtej HMiso IstcOerl]W, s tcO0YE]]. ¢
LIssdy MEh jMlseks h dj tihjddw tBEZOH®:Is t
dzdL Oydw o yofmisd fsHHjtey¢d ¥WstedzsOlstsea ¢
ftojHMisOo dzj dedwv L dzOdzd 2 ( cUfd) dIsHYZjRts0
e s syjtej H' , sBkzMdzOos dzdo OjIs tOL datstsB f
dmMfsdz? LEj @Bsets dMMmdzi Hs9 Olsj dzWw 3 9 SO BS
9 0dedwY (JdesGHO, dzO@ COYHBABR 1O (o] sB
My udoddL detse Odadgty frfgltg JHHzf ldso Es)ls. 3 us@Ds * o
dzdvw € fYdz Lo Olsj dz (M Jydodzd miskz) f te
stcOdzmt stedZOYd 2 .

1dtBRtsHdBsMis! ftoj SHiSdzj dzdv k€ OL Odzdz
OClEzOdz desfls! MBLHOddY dtsotsets fBHASHO
OB SlstEtgfc O d3d3dz” = ¢ B cdzj delstse Hdzw W sted
SOz stedsOydd SCtsdeyj flszOdz! dz@ = dEsks]d dzj 2
odthitcd J dzsJtetso Odzdzts? ftesetcOBRABIdes?2 M Misj d3"
I ¢Ooyjmbej dMmrtsHdz » HOdzdzr = f t6j'H-ZOG O
dzr § BtsH | dzd, Hdzv s iCdsisOudad Wn fgldid AsCdis b tdz § Is )
BBj o, -BMH jUML, [ 2015], HteiHMlsOo dzj dediz-j o
HOtelstsds XMI ( XML MetXMt,at 20 115n]t-6 Okisdzy jt
ftoj HMIsOoadzj dzdz" § o MmMstslse jisMmlseadd Mt MisC
[XTM, 2006] dedtydHz ©0OHJ fELPSHC Largu@dde"
Integrated Production System)CLIPS, 2016] d O WL ( Wek
Language) QWL, 20127, CO¢ dzOdBtsdzj § @y totsf
fMlsOo dzj dzdw L dzOded?2 © odH,j HtesHEZSYd?2 d ¢t

1. [fdesody j ! dzj o) dzls’ G GSHEE

{ Mdzs&gdz’ + dzj &s3ff W2 OdZ@c O RSk 5 detsprEEegsp  (
BOIdLOYdIHO IS EORBRBIZ » SR sdj destse wod

1 dsH jldzef f s sEts {f tots @ to O dzdgd@tie® sy OF 8 B ts drg th
StcOdzm¥ st d3OYyYdd;

T i HdSpsdasdzlsJtetso Odzedz” 2  H j TrednSfion@tlon| o dzr 2
Mo d el Representation Language (T
ftoj HNIs Cfo dEjtai@fdEj ded W d3SH j ozd ISt OdzemW tSted3

1T g lstsH MsLHOdIY ftetscteOBRd - ¢ AR tsdzj
dzdwe (Stsfdttse OdedWw) sdfsotsets oSG
oOMistes2 ¢ d ( MY jsididsdeg L O3pdi g )dzd dz® tc O dzfy i

C
|
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[ dzv ftosctcORBdes? o OdzdL Oydd H Odzdzats?
MY d ydOdzd L d tcts es@dide@als (fipfste OdzO Y te 56 6 O d3dl3
9 OdzdzOv dzO SHhaS(poltwafethsa-Servicei 1 eS¢ tc O BZd3dgs-§ tsB
U dedi € OSNISE,RMBlcOB - d[lsi S skis@®d hgeled go O
Mmdmisj " d JjJj Ghdsed 7 1 dzj 3j delssode- O Is
stse tsB MEZzOSUHZDIP]. o [

I Mdeso dzts? tMtsB § dzdesMis: ¥ tcOL OB Olsd 0 O B3
oW j dstsfls: o yYOfMmisd MtsL HOdzdw d tHdligfsE@pjdzj o
sse (MjteodMmtse), eiMmMfjudeOrhdn dhiy st
Ctsdzyj fszOdz! dgr = dBBsHJ dzi 2, O ISOCHJ ¢ dgjt
LIssdy MSLHOO O] B | ftoscteOBRd j ¢ sdtftsdzj «
LsoOls! v o COyYjfMmlsa, OobE@gBasekes 7 ff tsHMJ

[ Odzj j tOmMMdBslstcdd3 SlsH j dzr dz" j { dzj d3gj dzls

11 8Hjd bdfsoscet fscteOBBAEESeE § tsdilf |

l smdetf dejj H ZOG O s 5 1§ HCRAESHARY tedsjoyCrfdisd WAH
o0dzdv) d dOMstes2Cd Idftse st iindlHeyso dd
ZdL QydwsttcfIsdey | WistoedzOls™ o mitOwlatlr = .d o' o

ltcjHMsOodd ®ksHjd kdfsesscet f tesctsOdsc
sSBtcOL 5d3:

Mrpc = <MT7AIN'CGOUT’ >’ (1.1)
CHY; T BBH | dz  btcOdzy SRBEOGGY OISt o8 H A |
CGoyr T GJdzj tOIstste or - WHHdffddls jdgti H Rdgj »;L Bd B H
odzej M dzed d3d R & .

lted 1 Istsds:

An =AM AT} AN T OdzOdzd L OlstSte B R SHdE R Gt
BsHjdj2, ftjHmsOs dzj R 7 OO BFOGE XM
Ctsdeyj f szOdz’ dets?2 BsH§ dzd, Htoj HilsOo dzj dedats =

CGour ={CGSNT.CGSHPS 8, CGOM *8f, w1 ¢ § dzj GOl 5t
o' ASH MY dzdf 15 dZERSHES EP(fidG | dzj e Olstste S SHO U
CLIPS;CGQ)F*®ic j dzj tOlstste SSHO 1) dzO (¢l OWL

[ dzv kdzdW dydtetse Odzdztsc 5 f 6 s dzig 15| P olzdz] Szd W o
dL Ctdzy flskzOdzt dzr = dBsHJ dzj 2 ts dzld tedpmetidng jO j
BsH j dzt fsLosdzve h g OBMicOedieso Ok MW
dzd2 d&0 twOLddyde = 117 (dOftddite, CLI P
His. ) . [ OdzdzOvY dBsHjdz2 By il dMf sdzHE 59 Ol
des?2), OC d yYyjdzjots? (ofdgtbdetshBzsasgy g
Hlidzd ftcedeotsHdlmw o [ BttsHd ~ d Ht. , 2C
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| ={i,,...i,} i; Fname ,command), j L1,  camp i zOd 83§ dz
o Odzq i3 ssH O oL Od cgerman Miisthtd@g dzv ¢ M OV € 5 d3f
B IstsHO oL OdrigiE jtWlefif wa L Od distsH j 2 lse dw
RUSBEBN W ¢ ftotsctcOBBds®E ¢ kY hijyzs &
dz 8 Wettdzsdtoso Odedw 11 dzO tsfftcj Hj dzj dedes 5 ¢

I totsy Qs telis® f tef of todSts tc O dsd3dzts 6 ts | Sy ¥p dzj dz
Odzd L Py d ¢b dz'dz® ts ed@)IssiB - St df ditsts offils dBts H @ oz Is
yddi;, ColststcOW wSftejHjdwils ftcOoddB- {tc]
Wt B3OYydds? dHBtgef Sz Od’ dpiedaj BsHYy @YY §
Liso Olsj dzs  dzj 5B 7 s Hdddgfs ot tfatdg QHisj! dzd dst frptiftesidn Is 2
flso e M dj BBt d OfREMEEA]IJIL Sttt = §io
cMestc¢0e fosctOBBdscts $ s sdzj dzls O.

R tsdzll )y ©ftejHj dzddB BsHMdz bttOdhY st

Mt =(MM,MMoyr, T), GH MM i o3j SOdBEH § dz! dfma
(® n SH)ABREBdzy j sz O dzMilizly2 T digislst @ dias(H j dz* © y j dzj
TEHds?) dBsHj dzd ftoj H M B gzic@®ES oL d@dzE B to
BsHj dzj 2 .

{ Mdztso dz' d3 { dzj dBisdelOmixly 3Bty e f dzf o dz¥ JH iAW 51
sBteOL ts:Oded W

T:CM- KB, (1.2)
CGHGM idMmnatsH dz2Ov ¢ tsdzyj § KERiOWs ddg®vo vditsiny j. dz!

[ dzv Eltsydz ddw (1. 2)( @b sitjrdafad Oslfiyisticads
dzr 2 (concrete S©wdeypkbl@dpdazOl MM C 5o
c} 1 ( MmtsGree@figidztal., 2004]):

Tas: MMy - MM (Tt M - Codeyg, (1.3)
GHMMgy @ Bj SOBBH | d dMAatsHds?2 € Skipgjiflskz o
BJ SOBBHJ d  Mjyddj s idgQY  C sdzy g § 16 B dz' dzC
f)ls Oo dzj dzdzOw o GotigtgdiChlsgiH XIML,; ftej HMigOo dzj
osds (11. Codde ={Sodds’S Coddl ),  cOodifal™ i
yjdzj ots2 CtsH 1) Coddd icyji1dzi®LSI2P ;51 1 ] dzO

Ht56 &zOM &P, ( ey M Msig G @bl @Y Juirls o dz
ikmw fEljdk EMsOdss dj ddw Mitlse jlsBse d2
ydd) HEBI OB MstOSC Isde’ d3d  + dzjMMldypels O d3gfj daf fg AstS
MM g d3j Is O d§tdn j oz
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2. 11©0oddkO COC sfdses® fSHASHO § Y

I yjaves oojpfiqed@ydscdd, §shidets] dzd
LzOdz! dzts? G tc GWERO ddQdiAy Bs if dg@ebydets 2 dBtsH § dzd
ftod g dd dedj YwOoddz, YtojHEZMbBBIste] dafler = M
dedvw tdstsdtsedd, d daj Ssbtstesets My jAd Odz
oddz. ulsOdHOlsde j ftcOoddzO Mmdzkzy OlsH - H dzw

MisOo dzj dzd v datsdelsii®diss dfidizls ©¢C Md MO wiL r CO; o
dzOw ftosa jCO dBsyjls BT Is! 9" §f Sdzdzj dzO ot
sdlssdzsedui MSses ddey ddzd ted dzec O, O OS¢ YJ
fsdgsh s 8 dsesets L fkh jMmlseks hdn jo-Odzd H
HOSCS ststodzsdsdidstsd tejh Olsjdzd (Pell et I ntegr
Ontology Editor; Prot ®g®) , sO¢ tsd o4
CtcORgdBRdz" » MtejHMmlse ( RDF Validator; rdf:
d Htekzedj ) . 1 tetsoljaCCD dRD Fiff fifts Bap\Vls B E ) d Mz
slsmizlsmMlsedj dsedyj MSédr hdetsS, Mo wL Oda
HefMlsOlssydes mtstesh s dL z2yj dzO, COC ftwbod
dzf bteiBlkjls tslsHjd dzsets s dmMOdzdw. H-l Mo
MlsQodzw s Is HEf cdzdAlsf tksdz oG  LO§ Fetster | d
fteseo jteCd dzj fteslsdotstej ydotsmisd tdstsdsed
f toed dzy d § Hfots HURA[H O .

t OmMMmdsslstedds HOdzdze" | J OO0 ddzO dzO jHipls j Ml
s ©o dzj dad | dz0 wiLr Cj ftcOoaddz Mmj d3Odals d uJ
Language, SWRL). 71 Odedzr 2 wiL '™ ¢ twipdzdiadés O
slsCter ssets ddteO. Cltsls fteddzydy ftoj HY
Zlseo jteyHjdd] dBsyjls Brils! dfmisddzde” Bd- § Mdz
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Bs dzj L dzOj d3, dMmisddzdes dets d dzdv diftdopsssd. o |
fsdztsy dzr &3 s tsisdetsh j dzd swod il ok dey dstiisis t5¢ odb
Clsster 2, 9 Moty ByYjtej H! , ftod HY tSigzO G O §
sddedets Istsdzt €5 IsSGHO, CBSEGHO dzOd3 dL o j Ml
Mz yoj Eklse jteyHjddd MudlsOjlsmw dzisy dzr ds.

1 cOo,ddd2Of d MOdzdz" § dzO SWRL, MmMsmistevlils
s O, st JMmis: LOGEsdzZEoa €O d Isj &zO Mmulslse | Is
dzZn 5 IstseHO, CBEGHO Odzlsj yjdznjdzs ¢ zfmls dd
rdzv sedMmMfjyud dzdv fesmistslsr o sMide@LOlsed v

JB 2 cujdtse j Csydlsoj i3r 2e Mddsotndmn W
Syntax), Sttt 2 L oi#dOpld ddtcpH fkddg dz
Hjdels (lsj iz $ sddpgz€ead ilgs (L Oc.sdzso s, fMdzj

3. [Mdsody j fwOoaddO o jted¥dsoyd
tOL OB tsls O dets o7 s fitgifrylzj 2

lrdzv COYHEB2 MoewrLd HBdzyjdz BT Is! ECOL O
hasClas¢? L. nul)Y hasNoLinkCLag3 )] (3.1)

GHALTY jtoj di3j dzdzOw, o COvyjMmlsej L dzOyj dedqvw ¢
MewLiL! HBiyxHEZ BskPdd, slsvji[ Mizh dsfjls! ¢ ue
LCT Y jtoj d3j dedzOW, o COyjfmlsej L dzOyj deqdw
gL 1L jBfdvietse CzOMMO ¢s kzOmMm MeweL deé.
2rdzv COYHBR2 MowrLd HBdyjdz BT Is COL O
hasClas§? L. ? LQ)J hasClag® L? LQ@)Y hasManyLinkClas¢es (3.2)
GH2ALT  jtoj dgd dzdzOW , o COvyJMmlsej L dzOygzezd@w ¢
MowL!' &BjYHEZ Bosepdd, olsvg] Mizh dtsfigls! ¢ ue
LC1d ?LC2T ff J toj d3 dzdz" 4 , 9 COyjMmlsaj "k dzO Y
fMlskzf Ols 1 CL jBf dzvwter C dZzOMMO ¢ s dzOMmMm Mo w L
3] thzbktsdsecdd dij HBdydts BT Is! dzj ¢ Az
L dz2Oyj dedflzjstf W[ i€ OIsstc©® (| D) .

rdfs: hasl? x ?id)@ rdfs: hasl? y ?id)Y hasSamell® x? (3.3)
GHYXJ?yi dzgj Stslstster § fJjtojd3jdeder j, ©® S Ouyd Mls:
or Miskzyf Otz dalzBMigd Bdlssdkzsedd

2dimMstesS sotsy ddzd yd dzsydmdzj dedetsy L dzOyd
( Mdzd StdnjSej@BY BY GOBPI ™ dMisdddas] L
ydls, dkstsdtecdY MtsHjte)ydls shdesSk: OHe
yjdedj Mot2Mmlsea® I D. Clsts Bsyjls MoadHjlsj
dzZ' = HOdzdz" =, sts J Mmis! 9 W S tedfiOrilz dizfs,d3 df ded
shdeCj, o Ladydthmjj? Isotc Qfda WdstcndgiOdedd do vtdgls ts
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4. | sdssdsecdd daj HBddzts ftsH j ey Olss
Nd WwWekdSydw BOZOdMdtizjls dzj mMEtsdz SB- 2L oz
YyoJ twoOmMhdOlstedo O Isfqw £ @&F BhtehBPo dzv s h d j

balance$? f, ? W) balance® f? @)Y balancesManyNodes (3.4)
CHYTY jtoj digj dedzOw , o COyjMmlseaj L dOyjSkzdw ¢
yd@Wwse o¢ Mmtsmils Oo-tzezf tPuzls O ) [

uL?u2i1 f jJtoj dgd dzdz” j, © €SOy mlsej L dzOy4d dzd
ELdzr (C0OC Mmtsimis @ajddyjsdilsdd)) . v A [

5/Hddz d Istsls x4 B @dEHs dgjtsdajtjdHldzE Oz
represent§? o0 ? U represent8 ,0? 2)Y representsMamgeq? (3.5)
Hj?oTf jtoj ] dgdzOW, o COydfmlbsej L dzOulj ddw
ISl (€0O¢ fMtsfylstOdajday s dzlso®) ,u A [

uL?2u2i1 f jJtoj dgd dzdz" j, © €Oy mMlsej L dzOyd dzd
ELd (C0¢ Mthmis @njdysdilsdd)) .v A [

6. | Sdzsstsdzscedd dzgj HBdzydets BT Is! dzj ¢ B
d d3j dejLaglzOy g dzd § 3 Mo ts2Mmiseo © Name) .

Namé? d, ? N Nam¢? @, ? NY sameNameObje(?s1,d? 2z (3.6)

GH 0L, 7021 §f jtoj dgj dgdz" j, © GCOydfmlsej L dzOyJ dzgd
sBi jCIsr (€0OS¢ vipgmizdDdsizizls ® )X J

NI jtoj B dgdgOw, o COyjMmlseaj L dOyjskdw ¢
sster 2 dzdlsj eOdz, tBBL &ZOYOs h g2 dgv B j §

RMisd dzdzts s+ & Sxdy P Blegty, sybts-s tsd
cdd ftwdmikzlsmlsolztls HOdzdzer | 5 Holkr BI j¢§
MsMisOo dzw ¥ b dizjj B3y dzb s d Mdktsm jag®@) v [ SH J dzaC
d d3j dzO0 dzq . [ Odzdzts] Qo ddzts dzj WwWodzvwlsmw
mMlsmMisedy Bl jCIlstsa M thddOL sdf &3d 1 HBfjk
SHd&ZOCts disy il MeodHjlsj dz2 Misetse Ols s dz
sBdkOMIsd d MisMmtseMmMisoatseo Ols! oL dzad € detso J dac
Lo Odedd tdalstsdztse d .

7.1 Sdssdzsedd dzgj HBdydes BT Is! dzy MG 5
d3j dzj &3 (L dzDMls ez@ j tka fpe Js.

Namg? f1, ?N)YJd Namé? 2, ? N)Y sameNameFunctiofts 1f? 2(3.7)

GHYL ?P2Iif jtej B3 dedz j, ©® COyjfmlseaj L dzOyj ded
WEdeS ydd (C0C Mohikzpagds®O)j uval

NI jtoj &3] dedgOW, o COyYjMmboej L dzOysdzedw ¢
Sster 2 dzdlsj teOdz, kot PYoOs h d2 dav W

4 BOdasdud ¢ Ow d dals BENOEZOISD G df iy daDte @ degf dz®
&ZOdzdydjy Hoka WEdAdSyd2 { UQRj dasfigls Po dgvv s
B ddi3j 2O csotstedls B oL @y d 7 daj s
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sB d&zOMIsd, f tej HMIsO ok Hizdatbyitizidy, & @is j dzis Alzfs
cdd, fYtdzkzyj ddes?2 ftsMmdzi or §f sdzdzgj dedw MmMtssl
8] tdkstsdztsedd dad HBdds BT 5! daAgdHRC s dz
ydd?2 (LdeOyjdedj d3 Mots2Mmlse ® Notation).
Notation(? ul, ?N)? Notation(? 2, ?N)Y sameNotationNod¢€a 1u? 3 (3-8)
GHWL,?2uZif jtoj digj dgdz" j, © GCOydfmlsej L dzOyJ dzgd
ELdCO¢C MmMtsmis Oo-tzelzy t3q glzls O ) [

PNTH jtoj d&3j dedzgOw, o COyjMmlsej L dzOyjsdedw ¢
sster 2 dzdlsj tOdz, tBSL &ZOYOs h d2 deslsOyds E
sl Mz O dqazO, YdMmr o0 BsEtg) da’ @ o
Holkr orhjdLdtsyjdde = ftOoaddz. 1 O0dzdydd o
SHJAZOCtsor d3 L dzOyj dedj ds Mes2AIMsea © ¢ slsOyY

shdeCOR o HtoijHMsOodzjdzdd Mo jHJded2 & (&
20 1 sOfj dtsHj dzd tetizo Qydlzd ¥ M Y B LD dzj 203
fto] sSBtcOL 59 OdedV sy dedets?2 ctcOW sOdzOdzd Is

1 0% dzv ud dad

Y stz dzdteso Odzdzr j] 1O dZO Bsckls BT Is!
dslsOoyd?2 wiL' SO SWRL, &Ofteddjt, M dhitsd
kOC B YO, §tcOoddO ftojHMmsOodws sMW t o dH
BOodzv s Isfqw o CH BGdlstsdzsedd, { sdzizysj dadets?
BsHjdd fojHB)sds?2 tedOMlsd. uvOSdd ©BiC
SWRLf 6Ooddz ojtdi¥dsoydd ¢ L ogksylstsdtshlsd
L dls' ydids dscduyjmSdn shdesS, MH

s dMsS ddlsj cOkk"

[ sBdzH 6 OIlsj dzl 55 HzmtisOls | DB 6¢. ¢. , [ Olststed dz o . R
oLOdBsmMofiseirsAN D d WL CO ftoj HiMlsOo dzj dzd W
o jHEBsMIsd e Jfdzf € sdasi3d ¢ O. RV St.BOYIHFSO. 20

[f Ossw2pl { Olssteddz . R. [ desotsd3 &ilstsH jis-Mdhls,
GdizOMBs e Odedzs d3 M f tc stytg i jzdelssRic s 5O gz Ethes  tofs
Yy Offls/#/ sdBjtedzi sdS O d Mmddnlsj dzder 2 0OdzOdzd L .

[f Osste2)@ [ Olststeddz &#. R. [ dotsdy d&3j stsH jts-MHd Mis,
GzOMB e Odzedzts dz M tjtstsmtgd—ulzdzliscptsists@dzdz@lsﬂzts ftets
Y Ofmad s d B J to daffiscffif ) @dzO 20@ 2 . 1.

[ udzsBBHE § du dats. t5H 200 1¢3.1¢ . [ Olsstcddz auBrR. , Y
Hy & ML HOdz b delslsdzs—sq’@;@zl@dzfsﬂndmgisg;dqotﬁnlsm
5B &zOMisd/ / 1\ Okzude' § o jrHsdsbfigfisddd sty @) dwaiits dg | te
C @R dzV stc BRIOABO ~ 22 §48M.6 5) .

[Tartir etal., 2008]Tartir, S., Arpinar, |., Sheth A.: OntologicalEvaluationandValidatior/

In: Theory andApplications of Ontology (TAQ)Vol. 2.7 Berlin: Springer 2008.
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{1u R
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4. o . S kzdorbaBlwssrg@ydndexu)
1RACI U, [tsMCoO

0. 1. | tcedbtROO7i@mail.ru)
10yqedOdz d7F 2 dffdzj Hise Olsj dz!
dzd o J txffdlisRjelsf sMC o O

Btlsy fidMmre0jlmv shdissdseyi MSd2
diy tsdz L zs Wg X € jsfylisjj i lasef jqdpddsizd j k2 Mdzts e
fdMmisj &3" dzd de€ alzf igOG 4 jBCdj MejrHMmise O
9 jdzgdes toj M Olsj dz' . ltcdotsHYWIsfw oL Ed
0. lwjHity jds ttOLodlsdi Mdmisji & o

sdzs yJ o' J: fMagdeGds j dz', Gdastsdzsedw, ¢jtdjlstd

lodHjdd]
9 lssdiOIsdL OWd ve | tesjdyy disdedff U J
MisOlssydzs HOo dzs § tod o dzj
Mflse j dzdetsd s d dzls j dzdzj € Is ©
jd&zjtedasjte, 1967]. 1 dgOMm
figQeddd HMisdedzzlsr o OB ,
dzeffOs | BOIsduj MStsets WOSEkd jksO [gY-u [
0]
o}
2

nQ—
(7o Y=)

dz dzOvw fdMmlsj BO MO sydtsets IsdfO HdA
9" HjdlSts d Ht. , 20117 . Il HOdadB2 Ml
fwf, j wog A, OFC y,j dzls 53 "dfOs gj rifds | dindsle Jj telddgs?
dg lswtts' =, Mmkh jMmise j dzdzs? fttes?2 dO
HOUWd, J4 tjhjddd, cOWdujmés?2 §SHH]

1L.{sMhOW frj O Mdhisj dr

g Misj 3O MdsfinfisSstsidg’ Wdd~ ¢ i3 sdzj delstsfy- [ d
v sste, Sttt 2 fjtjosndls Wstdzddiess s

CF&TTEIUgTOI

1t OBsO o' §sdzdzj dzO ftod ¥ d dzO e L5ATDIBYTSH H § to
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Mlso jdzdesets wL " CO (rgc) dO wLrS ftojHMISO
MsHjteydls L dzOddy t M BOdksdS) (c, B d
d Sksddm yd?2 (¢ o SBdeydflsr ftojHMB Rdets?2 ¢t
Mi M tjh Olsj dzj d B2 cwOWdui ME

J
sdssdesedd d ¢

d MmdMmls

OWduimEsets fYtoj HMisPo dzj dz
ZOBJECJ) . wdMmbjBO wih]

IZ'ItGd

¥ cj sddfisdE] n

hjddw LOHOYCJ, Bjdvw Mslse jlsMmiseaze h

Cdzyj fszOdz desdsz s dMOdzds L OHOY] - R
SOV GOChY Hdts HdY ftd Lo Olsjdv s
1 CteOdzgy HdMydzjw. [Bh OV fioiytekOl IO Qe dfifnd fry Il
- . OHTONOrnA
WHrBUCTH4ECKUN
EA - onucariie -1 TpaHcnATop ‘ Efl - 0 ecTecTBEHHOM A3biIKE
3
H || MAP - 06 otoBpaxennu ER
A B OHTONOTHIO
H
Monb3oBarens Tpadhika (ES1) > GRF - HHTepnperatop [«=> : 00 uHTepdeiice ¢ rpadmkoii
‘ MO - o npegmeTHoi obnactn
JIMHFBUCTUYECKMI TPAHCNATOP MCNONb3YeT 3HAHUA
0 A3bIKe (MOPGONOrMA U CUHTAKCUC), @ TAKKE SHAHUA
06 oToOpanenun koHCcTpYKUMiA EA B oHTONOMMIO.
Pewarens MCNONb3YET 3HaHNA © NPeAMETHOR 0BnacTn
(0OBexTbI, CBOMCTBA, OTHOWEHUA, aKCHOMATHKa) ANA
OHTOMOTMY4eCKU-0PHEHTUPOBAHHOTO NOUCKA PELISHHUA.
Pewarent

GRF-uHTepnperatop ofecneynBaet MHTepdeic Mexay —-

(solver)
OHTONOMMYECKHMM M rpachuyeckuMy obnekTamu.

tdm. 1.

1.1. [ddeedhlsdyuj
Kjdo s dzddzeo dmisdy
msngszm; sBl jSlsse  Glsdash j ded 2,

4nj 3O MdMmlsj &3
MeOw fBHHjY O
dMEs?2 IsteOdmadzy yidd weo

¢ 52
btejBlj B 2 tjLid sOI. [ fi)dtyscdnsd OO | tof!
LJtese Oded Y, dzddzGo dimisduj M¢ Ow Cisfdmyjfdg “d
Htc. ,] 1§89 OHOfIsdtetsoa OdzO Hdzw  sfls Oo dzj dzdz
focjHfsdZOCOjIs ftojcsBtOL o Odedj] dMmMntsHdasE
COdesdzd ud MEts] GojabyoOb PiEdg ze v ¢ dgjsdzdats
slsdetsh jdedw, Ctslsster j wWodzweIlsfqw B OL tso' dzd
sOdesdzd yd MSdj MlstezSlskzter , daj f sftcj HMiso
Sdlssdztecdd, o yYyoOomkdasmisd, ftoOo qOEpH L ot
dsfls! fsotsHdl &g t€jodzsHialju j 66 gty dsd d i C
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d dzOH dzj % dIs esfcles &y BRI dgOH dzj 3 d Is  aschdedz X dat
Petsdz d3jyHE tltjL ¢ O] Cilbatyody 10j0fiHScHaishH
LECd it g dendidffiackebgdg’  f J S jCO@EsIsthg vy d ¢
d Kl yAPted @gOHdds  § edcss YB P d dzOH dzj X dels  {f tev
SHttsBzdglzag o dMisduj MECOW  § sSHHJ $BQ dfigaf figfls jr
01 fseB[dd. 2015

1.2. [dstsdtsedy, wBjhOkjd dd cO¥dtO

] bdssdtsedyi MSts2 MmMtekSClkztj, §odkzyj d
Cdayj sy v Bz gasistej,isCdlzy dtpfmisdy . ) § tsd3
COC dreojMmlsder § (HOdzts) d djtsd LdeQiufinfldsplz Jls. t
B § 5 kEmdse d: cdCaj il dg jor O€ ok dffpy tsdz!
sBEOdSE ftojHdB] sdets?2 B d&ZOMIsd, {f @ jortesd®fdsLdtEac
dzedw Hdzw BsHdWJSOYdd (o Ghdse dsd ttOMmh
ftesyj MM OBl tjhOljd Mtejth @il d
RO bsd ¢ WJddOdz dzOvw MlstckCIskzte® W Fted3d tol
dzdji Hd&zv fdz Ltso Olsj dzvw.

1 OLtser | wff |ty dif 4 HorsjetsyPdip Ot Is B " Ydz
LOHOUd Hj2Mise dw cideds oy jtisls ] sfite Wlisigltf @,y t6 ]
cftetso jMmisd fjtef jdHdSEdzvtc deud Usts S dis 4 dz@s dz
cdd BOLtar j B jteOydd Wtstedzdqtelze s @atsoar j
dzOo dzd @ O Is flo P di3fdREWMetedzd . | cteOWdSCj to,
BOLBe"'n ®fjteOyd?2 daj fsMmic] HMmise j dzdztg - SIs 51
dzdd ¢ yjttbixkz Wostdkdtokzjlsmw IsjCMmlsmwer 2 |
J B B3 HJ2Mise dvechipts ( 6zO dath o d3 Ietfictg 5 & JOH JAdB] | U te
fJtcf§ Hezftodats?2 ) j tegidH didzjH . 9ls to jCLICHEs W 02 dz,
oSttt ttjh jddy d ftsLetdvwjls HOIs!
hOcOdz tojhjddw, of dztsls! Hts tsBtsfdzatse Oded v

2. [Mmdsedy | Odkzetstedls

FOdzj j fwdojHjdes StOlsS s -6 jshf Qdjodddsi O
By dzZsOtedd € jeB o' ff sdzdzj ded ¥ .

1. I1ts sfdmMOdeds Ekfpdzse d?2 L OHOYd HdZO [
MlsOodzj dzedj L OHOYd (HOds d Efdzssdw). Gl
2. 1t bjCkhjdkz fttjHMmlsOodzj dzds o 'teadtcO]
My jSisdo disdglsts dztsc b BSHIW Jydelzj simw fj B0
O Hdw o jtehddz VWtedidtelzjlsmw Rdasy j Mlseots o
3. rdzv Bdatsy jMlsoa O MW stcdzdtotse Odade” ©- Y
Isdo dztsfyls ! .

4. ltwsojtew jlsmw ftodzkzyjddj twjhjddw.
5 1t tjhjdd¥ MWstd3dtese Ols! WO2dz HdzW o
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dzlstdsj h Ols j dzr W tisterlzstg 2 g O ® toj h j ded v .

ISJLO yj dzj MssBteOL desisd SOCtsets § SH.
fn j dtemf i SClsdo desmisd ¥ b MY §dodaj” dzd
dedz’ 5 Zd3jde N jdedy fjtjBtSLO. 1 fstomy !
fn Yiddjid SO0¢ Mfjiydwdubkhedn
0¢ d dJd¥W sted3Oydd War-dzH O
d dz¥ tste B3O

ydd:
T Bsdz " d2 ftodtteddgde dyitjos dwWd?2 ,j " dz- dzj
dzr § dmeatHd § HOdzdz | ;
fMsOlsdmisdui MSdJ HOdZerJ sB kM
B IsOL dzOdzd™w tsB s jteOydwaa, W
H Odzdz" - ;
Gz ddzO, f sdMmC O
fdtejWstedszdzdtetseo C O yj dzj-B8Y dnf Qdad s das f fste
osdzls sdztsc d d ;
T Bfdedud MSdj HOdedz j s dstsHj dzd
CMOydwy bOSdm L dOdzd?2 o Bdalstsdzsedd
dmisds ftojHAB Isdets?2 B dZOMIsd € sy j dedats
Is

J " dets 3

l g
l d¢Mmdtetse

= =

ltosctcOBRdesy o tsf dzsh jdedi Gidesges 7
T WA SR LOHOd2 W dzv sy Bsdlzj j M
tdhjddj MmdMmisj dBs?2 ftejHMisOs dlIsj dz! da
Btsdzj § Mmjt! jLdr &3 fsHlse jtexHjddj &3 d
d34|stsd3 H O dz! dz;?hq’n dmmdzj Hise Odaed 2 .

Odzsdyd MEtsy Yt HiNls OB @Y dzd Jo O % Olff) df® I
BOLBOT' A tsq’,thOucfQ 9rBdtcOE IsM®- { tSH
9 Hjttjots YfsdmMEO tjhjddw, ddmr yd!
. rOdzjj © Hjttjoj dORtSHdlMwWte jtch
(dzy tBWYL Ol dasaizts 2 Ydits B tc O i3 UAD'C B © fHaRyr
dzOv  toff jfs@adsvj gt L dZOyOjls W stdzdtotse
dz d Jjd dwBdtsyjMmMse® BOLBOrR Y jtwOyd?.
Wstedddtolzs s detser j o jteh ddz d wslsdgsb j ded
B2 Bfjoydd.

I'jwehdd fijinBadissd uf ted HMis Oo dzj @z'H O atizzj
(fix) cdaj dL o jéef(uadder. j 1 sfdzj o' f sdzdej dzedv B OL 5
o jtehdde sHdWdydezes lsmw . 1 tdkzyj ddl-tjh
Cdixofpjds o jteh ddzOd3, IstejBlzs "N ddd dzOR ts) H j dac
toj " jdgfjdglz Wj dets, Ists s ojlsed Hjtejo@m-tsls
Bdteckzjlsmw WO02d M orLtscoO®Rd WkdSyd2 Hdv
[ jlsOdzd oL OddtsHj2Msoadw tdkstsdatsecdd d cto
teOL Hjdzj 3.

(,73&0:3\ u:t,ﬁ_q_.&_r—-‘-
Q‘(,TQ—.(,T(,TQ:EO&Q_.N-O
o - SOQ_Q—_Q.' 1
“géo& & a
=
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3. 1teSCteOBBROY tj OdkdL Oydw

Aoz sBj B2 o f tofsE ts Ozt 2
didz o [[] BL (ddg 2015] . [ dast
OdzdL Oydw wBiMfjiuyudeo OjWind¥ ctcO
JClsdodas? OBBIST tejh Ojdzv 0O
ts dzls ts dzts ¢ dtfutg jnie fipls @o dzj dad v , HilsOdzd Ctlttots
Hte., 2015]. 1 yOfplsdetsmlsd, o 1 Istsdz ©OdzO dzt
Ldzj d3j delst Mt Mes2flse ORI, ! Jdmsdzlsﬂiﬁslsafr]
slsdetsh j dad j2e, tsBijHjjSHOdz tewH Htck cfn R tots P j
CteORBRdes?2 §SHHJjtey Cd Qtsdzu,;l]’

L cOW §orOse J M J ydo OJ Is o[dzls;teOlecfanz{sJ 9
Nytsd3, RLBJdzidzdd uUdtelsinO YoLotdwjlk Bt
dzj dzdji B OL sor o costlfjj éaxjairfd AdDdR) e Ylsts o Oy dat
dzZOG dz¥ H dzes ¢ 5 Bl dzj dedw tej " j

4. GCCMmY J ted d3d dzls

CCMmYfjtoddg dzlsOdz! dzOw yOMmils! o ¢ dz¥ yodzG ¢ 0O
sO¢ d ji BHjd d'n (SRfsdjdls. [ WO dL
sse d Ht©., 2016], dadyj O tdfm. 3- fted
ydd, tj OdzdL 59 Owiedz” jd fiptf tods QWifsCly) § sdzv Isd §
sH&ZOC, o thdissdtedd MkEBBO tOCIskzjlshw
stcjL s, w©WOoade n (Ctdedtolz! dzlsdegr 7)) COIlsj L

10 tedfpdod Hjdz ujtelsyjy M tjhjddjd d j¢
I ) Od2 dzsfylsd MY b By b ] wigh JigE SRy O j 2
ftoslsts€ tsdz, sOS d SdesfSd Hdzw ddzlsj teOC Isc
HddzOBd S j Htetsmdzj Hdls: LO Wtsttdhdiotse®dzd j o3
yde B 1 dzj i3 delsOr yjtelsiy O.

Astedzsdtelzj 3" 2 Hdzv ctwOWded WO2dz of dzs yC
d LdOyjddy §O0OdRilstessa. 1 L Oesadmddismisd
ZOVv Mttt d® dByjls it tcOmMiftejHjdvis! Mw
f sHimdMmis] dBs2 . ] siCbkhj2 tjO0dzdLOydd f
CoOWdsz WS sy ds dzj o34 daj J Is to jsHiAsas@ds'c d !
fsdzdzj dedVv dedL S sktcsodzgjor n s jtcOyde: 1 0
dzd te s 9 O ls iy IsCte@sSd Is syl A f) GCdststed i@
BtsdzjJ or Mk @ds Mibtsafdzy f totsd e o ©ldz! fdakfy dzjlsHs
Mz yOj Mz yo02dz 2 o' B tsted CostsLtcr@ciBils figv  do
Ck. RdEsjteftcjlsOydwy WO2d&0 ctOWdEts@- Mo ts
ydd, 6tLdOydeoOddj J4 JOttOdjIstetsa d o' Lt

g
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MocTpouTb NPAMOYFOAbLHbIA TPEeyronbHUK NO KaTeTy M cymme

rMNOTEHY3bl U KaTeTa.
MPOTOKOAN PELUEHWMA:
| 1) crpoum npsamoi yron

b+c 2) otknagbisaem a (AB)

B 3) oTknagpiBaem b+c (AD)
4) ctponm otpesok BD
5) Haxogum cepegmHy - E

6) CTPOMM NeprneHANKYNAP

A \ D u3ToukM EKBD
C

Y 7) Haxogum TouKy C -
nepeced4eHme cAD

b+c

8) TpeyronbHuK ABC - ncKomblii

tdfm. 2. yvjtlsjy Ooaltd@3Olduyd M¢d f tsdzkzyj ddsct
word, BJjMf jyde o hkzs HddOdRdS k)

it OLopPUHdCO s5dMCO twjhjddy LOHOYd
ftoslsi Misdieso OdzO dzj Istsdz' S5 dzgO " Ctsdz dgr =
sjttejdr 4 U9 7[10W d dgtet OL Olsj dz! Mlse tis,- s
flstetsj dzgdé ItejBlj B2 ksySd. }ted @Hshistt
ydd, ftscteOdBds §sHHjEY doOdddy  tdy . ts5is
9" Lo oftdzdzgj OdOEZSedyddz tojh jdzd® BT 1
tcdB). SlstcOy jdz WttOedzj dals bk tesh j dzdzgse s s dzl
OCidsd 10hO, kjstejd 4, tffnoeAE OsC
sjd Mlsea®) d jets cwOW¥WdsOo.

Il dzjets2 yoOfsd twdmMkdl O btedfdjls' sifd:
fMsH jtey Olsj dz' dets 5L dz2OyOjls, yYbs fte¥w B3OW d
Stej zeotsdz! dzd S O ot o RBIASHE f idstsgC o isfufEwBow A
tsls dzts h gddBfdco dejsL dzOyOs Is, Mtstslse j Isflse j dadats,
Ndls/ dzgj YtoddzOH dzj  dls cdfjeaBsP tcj f Jsdizsy I§ datf I8
ded gz Heikz I ftesyjmmj twjhjddv (HBCALrOljc
ez lsmw dzgi bisde ¢t 5 SltcdyOdede dz@- tslsdz
SsoHdas o toj d3j dedets Hokzn Mmj BOdalsduyj MSd- tftets
odzj, s EBOEIl d Is.f§.) .
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AKCHOMBI Teopema 4 PeweHue
Ecnu TO AaHo BOKa3aTh B OHTONOruM B rpacduke

Apsmen B F o ma 0p3 Xpwmwuns Y Z - wew-1 X
O0—0 O——>0 O—>0 | B onTOROrHH

\
A oy mpl Fojg A Z wew2 X | CTIpYKTYpa, \
0 * 0 >0 0 *O | qopvnpyeman M}
B up-1 F Mek-2 C NPHMEHEHHEM
0 O 0 AKCHOM

C BHE up-1
0—0

Alt gy Yol
0—0

E ,, 1mp3 Alt gey  Vin2 P
0—0 0—»

tdfm. 3. ¢CMmdbd’, bEs6] BOceLERIBEOL O6] W

HOddes 3 Mz yOJ Ytetsyd Mg tojn § ddd- Mmsh
L i d e d dgjhdpj2dadt dalsSs dissicld yJ MS 52 Grlstl €
o tjLid! OIj fteddsj dzj dedv O fd sk

dzj stse ) . 1 o dslg Hzj Had 2O QF @ dez] J 4 st

jdnetd Istedf dzj sOd3d dL IsjSkhj2 MmMigtekzC Ist
sisoff gfOo sAs&EYUOMIsHMdzi EMY j" desects dzOR 5y
FOodzdL dqtelzj Isfmw Yylsts HJdZzOjIs HBCOL Olsj
j 9 dHdz d3.

5. 106 d uj ded |

vifmisdese Odzdj o Yj dzsds fHIse jteH it o
OdzdL Oyqdd . I Odz' dfjt@c SjdrO HidaBIdP JaAsiftjj Sds §

9JHJdd] MmdMmisj o3r Hs kttse dgv, fsL 9 tsdz
sdz! detse s tSBEEOL 59 Odzd v, fotsCtcOdzdgslats o ko
BdzZr » HBEOHBSE [1 2w, 1970]. 1 te]H{tdz
cjhOl! D" a@@HiEZz, z@zs d ©® HA-OdsE
Ck, O bOCYj ®BEZYOIL! hCtsd dzd C O- ¢ dzj
. Ubts sBiMfjudls Stdi3fdjChdkzs o&jyxHd
jHBjlsse COC cGjt®Rjlstedw, OdsjBtep; (d
Jdzdzts g stsed ] ZBdetso Odzdzts e s dzO d3OIs j d3OIs ¢

[ SRS N T 7 B i

S=gE NI TIE
©e 2o
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s dMBC dzdlsj ©Olksr

[odtejmMwde d ¢t MW a9 9] . , I sekmMdzOe MEd2 R.
Jddecodmisdyj mMetsj 8 MLIJMJ dedy OYDIsj 3989 v ¢

[ 14 dzj todals jitg,dzj sG] 4. tJOddLOoydw jdogduz ,
MCdj bistejd [/ 1" udmddls]i d' [dhioh a6 7 d

[ 1 ddz' B tefsd &zl RBIf Mdztso Odzd W 1  bEBFE@®dd. 1923.

[r Oor HjdeC 5 ¢ OB tH | dzR & 1RRdzlssj. dzddj CHIstdz O dz' dapw Mt t
Misji B0 5 ¢j sdgpldicddizi/c/: OSDRE, 2011.

[ Wddse p WHeBBED] 1. 1., 1T[mh:0W @k sl .

[ sztcB Olstso (s kHet®.Olsts0 W6 Jet. , [tBLdd ¢. 1., ml
By Mfjujddj HdY OsltBOkY Ul Otd ] Bigq d dad
2016 f ddzm<¢: 201G R

[ sztcB OstsprtcROKEOg 4. o. , " mMeCtskeso dzjtv-r § 4
9 0dzdzse s Wistedzdtetseo OdzgdWw BOLT L dzOded?2 MF 12
fMise j dedes sz ddzlsj dzdzj Clskz f  d3J-20H0H 20 te ts HAA' L g3 OLz
dzd BO010.

[ sBLddz [ B®L 820 $5) . skkteBOltse w.d., mO~R
fsHHjtey SO MmMdMmlsj o3 Jthzq’W LOHOY f§6 { dzC
ftodd3dd dzj ded § di | tsjoLEAe Blf@dSjC.: [ jJ Y H 2 dzOtelIs H dzr 2
Misdiskls BOlj WG 9d MmdMmisj &

[ | 5B L d d3, http2/@wiw=eik-dostup.ru/onto geom htm.

[ 1 sHS B Lq’UZISHQthtLSCIdz, o. u. sl s Isjtedatsy BisE
ftetsyd lfr][fr]lsa ALluo 1] I{u, 2015.

[1 2w, 1 8®&83WO0] . [ Olsj B3O ISIfuJ: MO QY S=As € telr As7d0;. .
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uvrs 004.825

{1 ¢Iir1t¢erkuwRIu¢ﬂﬁﬂmv115
VtJruvsArRfBHRUU[ {73

g. 1 . [ QeEaheiso@ammysuru)
Il stetsdzd ¥ MEd2 cetsmMizHOteMmlisd B tetiztzl X z dz

uj 5 WlP-M s to 2 Sks I (5 dzf tlisj iz € j 5 dztzh s migter
st dso o da¥ ts fceB@b g 4§ tc J dityjjltimfid tc fsezj o O dzls dz
€t B eObamsE®, Mizh jflse j dedes Mmdady O6 h §2
odej " ded 3 d Mls s yded € O 3O &) tipts® R PS> e

o LOLdIsj dz dz § oL BEy dzs pOH ] G [ izl dzdzts f o
fesH k2 Crydsdads jf 'L.zdz sOT Bsclkls Brls! g
sS4 lsddd s O edssoctss G OS R MdMisj OR .

sdzs yjor j: mMwBsHPtej Hj dzj dzdzOwv  ff teisH 2§ yd 5 dzdaC
MstezC sktc O, fitisteu G N tsdedztz tc O o dzj mlzd J tej dz,
tcOlsdz" 2 or 9tsH

I'ajHjddj

dbdze jBteOd Y MCdJ Bj IstsHT ftoj HiMsO®mezw 8 Is
RO dz' defsfigfisdzj H 50 Oded Wdz! flaizlsj didaf J§disdER 00 o

Clsts fsdtsyjddi o §odds?2 &jtj slsdshdls
MdMmisj BOR ftesHEZE Y sdBEdddzdg.f® Htc. , 200
Il ftsfdzjHdedj CcEtsHr QOoelbttesds d Jj¢th-ftsid
dzts 0 O dzdzOW  dzO  to [|PajlsHcSe g HisQ Tstiste# 5 0 , [ 4 ASALASYS 1S
Hts. , 2011]. [d&O BBjifMfjudeOjls ‘%W jicClde
ftesHEZS ydisdader 3 MdfMisj BOBd. s ded 3 Osls dats fr
ddw, ojtedW¥dSOydw, bkmSttwjddj BELOISASET
ftesHESKT , Hj Bsdfmstedelzs h dj §toddtsy j dedW
ltes@tej M ddW¥ stcdzsOydssdzde' 7 Isj m desdztse d 2
fMdzsy desilsd tj"h Ojd&d3" 7 LOHOY. sbdtfs'dy B tcdz
d3d d twOMiftejHjdzjdeder d3d. 1 tjLzdz sPbj Is
dedv © &jlHOR da dMmimdzj Hise Odad w .

]l Mspkogtstectsficj RAEDH] dzO Odzc j B OB-YJ ME
Ldlsj do Ha sy desisd Ctslststets? tsno Ols' of @8 Is

1t OBlsO o' fsdzdzj dzO@  tod W o dzO dzf) s 0-67DS3FLUS H H |
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sdedz’ | MdMmilsj dirH j dpjddBdp@OmY oz o7 tc O M fisdits Is to
' 2 Ctke issfOSBHEDddd,  CodoOdz delsedzr =
dd yjmMets2 Wettdkj, dsedujmMis? twjHEZSydd.

B Hj dz sBMdse Odzd j i3 o BL Bsy detsMisj 2 EM¢
tojLizd b®la] iz o Odzls dzse s BB Olsdztsats o' ¢
cOMftejHjdj dedzr | fesHESyddede j MmdMmisj d3r .

HlsOls w fMfmistsdls dL fdjHEzsEhdRn ©OL-H | d&t
sdw. 1 .2 ftejHj @dPhHsigtSsRgPtej Hdj-dfj Bk
9 08 Isfw f to stz € dyq Jsfodtiafs j ZtcOo dzj dzd WLP- o tc
flstekz§ skftdgd o sHW Isfpw dR hdsed j | haslhls
5CtcOdfmg idgfBO MisOls! d tjLbd OBT fHA@dr]
wZOc o8 Isfw  dHJd §tod dB3i-dap eaf Y MCtesH &ty s dz
EmMCtstej dedW tcOMYtej H dzj dedetsG s B OlsdetsE s
dlsséd d EZSOLT 90 lsmw dzj Solstster j f j ot j ¢

s Mty Odzj ded®¥, BeteOded ud dzadj Y tgEIPdzdgj ¢
sty OB IsdujMSdj tjLkzd O Mlk@Is!
Cts dRlsfuPmMeov ddzsjteftejlsOydw ftoj HinlsOo oz

1. 10fso"pdv LBl ghlt

1itsBaHd®B J HAEY HOd dzi2h jets dLdzsy J de
MmModzr o [[Ofntlsse, 2009a, 2015]. 1 0ftsc
1 ddz0tcdzs GRsdeBh d3dzt yFj dgBorjo O Ismw 1  t©J W dz
i mdzd Hdzwal B¢ pfste@o j (ad@ RAstcOdzL dIsd o dzr d3, |
dz¢ B rajb,ci F d L(a,b),(b ol RMdzj H(a§)isR.

sO¢ dLeajMmlsdes [ Aho et al . R fiOsdA]e,ts dil
dzsc s slsdis8lgdisiifdlsj dz' des Mo ts2 Mise teji-dzj €
fisd (o] W-bdg © dgd § batho dzts j L @aB™ ¢ Q@ dadz@Rul$H i B to
dzdj IstcOdzL dIs d o dztiRe ' toyidHifdgvyidsdipw ] dzd 30 dz! d
RIsOC¢j, ubt jets IstcOdi dlsdR dztspj dzt OO B 1©d
Ef stew His Y  dede" 7 ddgdts dsj fif lisalzw s @ v dz dzd dzd 3O dz! dz
B dz "jets) d Odijdy " jet (tsd Bjd Mj o
[ Aho et al ., 1972] HOd OdettedlIlsdzdef sflis
sdtctseo Odzgdetsets CctcOWO. 1 8COL Odets, ybts 110
fsigsj dzd IstcOdzt dlsdodesets L OR" € Odzdtz;
Ldlsdoedes?2 tiHEZSydd OydSdzdyj MSsets ctcOW (
1OLtso" | MejHjddw 5 BOIj BOIsdud MSdnr to
1984] . FlwgasgPmlsets M yOfitd(wddzjds stz Wh,
cisHjteydlsmwe) , GHabl Fdsf tedzHg ®Z3 dzlf Qs j to
(cfdteimiujtede) jHdda ded pabhi F iQ dejsdsjlkdesy dzO
dzd 3y dzv v G tc Odza b 89 dAfl dij fdalkjs o ls dets s | gafhds !  dzOd
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dL od)Fr Hdkv Citlal®r 7 ¢ dzO dztad lof \f digtds t5 Y dzO W

9jterndz" WabGte@dp' [l € ®Oded yd dzO, J Mdzd NfABHJ t
dzs s o ojtndzss G wOEHES djO HPER) Qdak] dgjsdsls G
Oc¢ca ¢, 4 H. dbIssditd3 G teOded Y dzdBisS®RO L(" frpd@xfjLidzh)
Bd ded BOdz! dzr 2 1 dzj B ZE{Q J Hf SN BESHE BisE Gdz
Hj dadzOw , jMmdzd COYHT 2 jj Ldzjdgjdaels ftojHMml

LPfistckz Cilsikzlict® Odze j B Odyj M Ov Mmdmlsi 30O,
ZO Ctbttets? L OHMGEES Bdsdistelxiis R, | HAs BzzO § @ze § |
dzj Cslstster i3 ( c-zwesd s MY Gdpgels) Mot Mise O
B jls EZtsydwis: Mw o CtsdStejlilsdy 7 dBsHj dzw §

[lsdetsh Ratlapj tejh jIsC ) ftojHMmlsOodzw jIs Stso 156
yd2) ddzlsj dzdzj Slskz Ozt dzts e j My figls if d3'f.ts slserjj dsjn
s ZCOd3 d LOSCdzs yjdzdwds ftcOoddz, MSH
9" Oy jdedW dzOH dzd o3d .

[ v Eftesh jddw dL dtsy j ddvLPmetdki § stk O
fi3Oltedo Of sMw YOMis dir Bdztsi etinls@ s € jshdg- lTdaf -
NdfMlse & dzf.o jledgiziiOs ¢ dgodfimlftgodz’ L ¢ Istgv L de
o Sdftiasy j Mise j dzde I, N5 Y. @y @&zj d3j dals™  toj M j
sBtsL d&zZOyOs Isfmw  Btsdzr dd3d BEGC 9 OdR] . [ Odzj c
Zdh ' Oltsd . RHBJ LHjM wodwslsmw eofgj
SHdset | dzj &3] dzls© Edzd o j ek 3O.

{Isdetsh jRamaPjL " 8 O Isfw  fdedssHoinkjrpfStdargizts( i dzv - €
fesflsts dsedyimSda®), JjMmdd tBEZOHOj tj
Hezeddisd Met2MmMlse Ok, SCltster j tsftejHjdve

JHdes dL bOCHEMlde SRihdsho desls: . 1 j W 5te d3
o sUMEiEsMis! dsedyjMSises or asHO s Yyofmlsw
dz0 sMdatso § tejhjlstsyds n stf jteOyd?2- ]
dsdats > § Miso j dzdzs? ) B3R ezP oz o BJsleds™ | dzd flsted B Iz
d (A B).,(AB)l Rfpdzj H(ABK B)I R.

[ ZMP-MistekSIskzte tojh O Isfw fdzj HEeE " dj tsf)da
2009a]: t dsedujmMitd LOB COddd, 54 Sod
dzed ui ME 2 Wisted3y, dZsedyi MEs2 toj HiEEEL-ydd.
MlsOoadzv jIs oL i3sy detsflsd HdzvW OolstsBOHEIL dte
LOYydd kdetsy j Mlse HftesHEZSYyd?2 o tOL dzd yde =

2. t O ts jLP-) izl @O ¥ &

1 el jMis: ©OMY i) Hj dzj dzdzgOw o1 yd fdzdlsj
TteOdzd s Mefise j dzdz 2 zQBIFEW , W QCHHRAzSH g
fesHECYyd?2 (ia @) OO0OmEPdRd ydeddolzjls d&On
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9T 9 BHO M dzsC Odz dats? tOBBYJ2 OB I-¥.
yddzdzOv fMmdMmlsj &30, Mtsmistswh Ow L dzOB stcO
(fsufpdMmisj &) , Mtsc zOMtseo Odzdz" = HEkzEe M HIc
fsded BOY sdzdzj ded j] Mdzj Hize hdn EfMdssd?2 dL [

H)RHjdsdydzr j 65 fmj BOdsdCj 1 dzj d3g dals
flsj B0 ftoj HMIsOo dzv s IsfW BHdd B3 d Isj B >

2)] wOLddydr 7 ftumdmlsj &30a ftesHizSydd
fMd dzls 0 Md MO.

) s Otedz’ fijj Wijdedjv G@ENsFsHBdzdds' = o teOL |
fesHmd Mg sBE B Is!  dzj f ZfMmls" d3q .

1 jtea’" j] HOO Efmdseodv ftLotdvels Ctsfidets
BiyxHE fsumdmlsj GOR], O kttjls! j HOGgk ot
dZdzdi" e fsHMdMIs] .

SOy HBREZ WaOsh tisrn zC ydsddzs?2 fdMlsj dir
f SHdBdetsy j Mlsets kL dzse Mmjlsd, dz0 Cwlstster A
fsufmdmisj &3 Btsdzjj ddzd RBjdej J MOBsfiglstsWis,
dsdlsj dz' des Htesetsisswh jds) oL OddBsH| 2
sBh Mdgz yO] Mmih jMmise jdedats dedyj ddalsj dzefpd o det

Aidz fombstesjddy d dmMmdjHses Oddw Odze
tc § b dadaff ts 3w Rtakz'lslr j iy ls CRdeHGRHOsylz' 2 f s O dzj dad W
IsOCyJ ©Ofysiffdg®daddazy fMdzdyJ dedw Mmijlsjotet Is
Zceduyuj MEBsEets or atsH O.

1 MBI diidetsy j Misa s kL dztse o r N Y tead sy wlzj diatz? :
dd3 Blzdzj Ode, Ists jMls! d3dztdy j s’ o BN j 6
f Otcr tsls Y silghd® | dzj 3] dzls ONBH O % j Ol is§ aflz Is O

v OS¢ dd3 tsB O tfstel) H jdzD] dzts  WNdalefs)tc, O X fij sl 1g M ls O ¢
hjj ©COyHB&EEZF Oisddsils o j dzdzr XRI N (Mrdeld) dzK,

X, A. sOyHB2 (MBER IsOC Mslso j Is hilsdajzdp sbas
(Node¢A,B)=Y,Y, A . 1td L OH OdzdzNatie$tsls st jtdQjHlsj SA@ ¢
slsdzsh Ridedd Is O Gyt j 1 j dzj dzdz’ d3d .

{fdMOdzdzOY OdzéjBtOdqUI MEOY MdMLP-&3O dz
MstezSbkztes?2 [ [ Ofstelsss, 20157 .

t O ted HJ dzj dzdats§ B dRAHDIc dpty JTF jdisiditse Q jetasffg v
HECydtetedzud MCdds, Jfdd s tiWdjighds d
Isdodets, §todyd i3 HAB) R @ ®D j Molero B = N.

[ seduimMSdds L OB ¢ Rdz@Y Bo Bfskdg™ j dz@ Y dfj dz' N
Sdeedss e d yj MStsy tslsdetsh jdedj, MtsHjtey Oh jj R

] [[Ofstelstss, 2015] §s$OL Odets, plsss Hd
B dzOtcdzs e s Rzt ipffwj v j dzj dedzs?2 o jIsC
Metsj L O® < Buz j
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103 sdd3, yYlsts HOdedesy fYsdzwisdy dzj L dzO
sts jMls! MoosClkfdsmis! §wOoddz fesHES yJt
fqw odE) R kL d&zOR Mjlsd. Cltls Isjtddd dasimdls
dmftsde LEjlsmw Hdv etshdss Odzdv ftOSCIsd Yy

o0 t©OMY ] Hj dzj diRIeR MzOE Is det®O™ jsdgfw + S o o O
(R~R),dMmdzd drédascdadms Odzdw Mo OHPE Is.
SBteOL 5o Oded j A3 BIlsdesh jdedv dzOL ™ 9 OjIsfv L O
otsHWh OW ¢ 1 CodoOdzj dzsdzsdzslz tsilsdetsh j ded & .

tOMMBOItedo O Isiw  dzj Sslsster j ftedL dzOC
YsteddOydd f tsy BapgaPisipjsdzj s B taddgjdelzddy rded L
ofjn fOoadd, o SCobtstera dMfisd LEzgsmw
LOYydd Ils0OS 56 5 LPdidsjteaizts ols@raadj "Noda® v Holo tsfg W Is fyw
Ho O tslstsBte®y Ndzad ¥ sHE tsdz' CFzO Iddsjef dptds € PH | dzdzO?

HdzW  dz¢ B sGts Affndz "4j dpisdgjzdelis© ﬂi&%LdatnisOa dz §zd B
J Hddgj dgd W O BeEsERsdE0 Y d NedesMedt )ﬁ;ﬂ Nodés ),
NodesJoift A= Nodés k.

,[lsithGO;H\Lb(dBeleae(t) SftejHj OB L L , ¢S5t
Hiteydls ofMmj OB IstedgNdpesddaP)) o' HOJjIs o Mmj
TOd"hdj notkw B' BHdd dL KOCHR OlBdds:e

t Ofmtftej H j dzj dadats j B d 050 tdaf@ts | o Ogjldsif j dad iz
Ctetej Clsde o3, jtfin@zaA B)IdR it @asPH dzd o s

Node¢ A B E NodesJdin) NodesJoih;
dtcj dzj o Gzklcdg® dzd L 59 Odgdz" d3, J Mmdzd
Node¢ A B = NodesJqin)d NodesJoi.

t Ofmf ted Hj dzj dzdzRPzO @B jodedi jj dzjFdzdz® RO -8 h |
JIsmw COdasdzd ud M& d d3, -dzfs tg dg@ dzdf dAs © @eteizg § O dzB
Mo sd3 f @a), o g, a1 Olstsd. o

I[f Ol s, ¢ 02 Hpfs] fls o s® Oda{ @ dzj dzls gats j ¢
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Frequency
1 294 134 123 0,92 | 0,42 | 0,58
2 631 469 347 0,74 | 0,55 | 0,63
3 361 334 267 0,80 | 0,74 | 0,77
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1 294 147 138 0,94 | 0,47 | 0,63
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3 361 295 162 0,55 | 0,45 | 0,50
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