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CXATHE HHOOPMAIIUN AHAJIMTUYECKUM
NPEACTABJIEHHUEM ®YHKIUU UCTOYHUKA JAHHBIX

VY crarTi po3rIHyTe NHTAHHS CTHCHEHHS iH(pOpMamii 3 BHKOPHCTAHHSAM IIO3MIIHHOIO MiAXOAy IO
pO3TaIyBaHHs [IEBHUX YacTHH iH)OPMALIHHOI HOCIIJOBHOCTI i HACTYIIHOTO aHAJITHYHOTO BU3HAYCHHS
(byHKI1, 10 omucye JaHi MO3HILI.

The article considers the question of compression of the information which uses the positional approach
to layout of defined parts of an information sequence and consequent analytical definition of the function
describing these positions.

IMocTanoBka mpoOaembl. KoianuecTBO HyXHOW dYeloBeKy wuH(pOpMAIMU
HEYKJIOHHO pacteT. CKOPOCTh €€ pOCTa NPEBBIIIAET POCT 00bEMa YCTPOMCTB IUIs
XpaHCHHUS TAHHBIX M POCT MPOIMYCKHOW CIIOCOOHOCTH JIMHUI CBsi3u. Mcmonb30BaHme
CKatusl HH(GOPMAIMK TO3BOJISAET B HECKOJIBKO pa3 COKPaTHTh TPEOOBAaHUS K 00BeMY
YCTPOMCTB XpaHEHWsS JaHHBIX W TPOIMYCKHOM CIMOCOOHOCTH KaHAJOB CBS3M 0e3
JIOTIOJTHUTENILHBIX HM3ACpKeK. Hapsay ¢ 3TUM HIMPOKO HCIOJIB3YeMbIE METOIbI
CKaTHsl, KaK MPaBIJIO, YCTAPENId U He 00CCIICUHBAIOT JOCTATOUHON CTETICHH CXKATHS.
Takum o0pa3om, pa3paboTka W BHEIPEHHEC HOBBIX AJITOPHUTMOB CXKATHS MO3BOJIUT
3HAYUTEILHO COKPATUTh M3JICPKKH Ha allapaTHOC 00eCIeueHHe BBIUHUCIUTEIBHBIX
CHCTEM.

AHanu3 aurtepatypbl. OCHOBONOJIOXHUKOM HAyKH O CXKAaTHH HH(pOpMaIHu
npuHsaTo cuntath Knona Illennona. Ero teopema 00 onTHManbHOM KOTUPOBAHUHU
MOKa3bIBACT, K 4YeMy HYKHO CTPEMHUTBCS NpPH KOAMPOBAHUM HHGOPMAIMK M Ha
CKOJIBKO Ta WM HHas I/IHq)OpMaI_II/IH IIpu 3TOM COXKMETCA. Ha ocnose psaaa ONbITOB
OH IMIpHUILEN K BBIBOAY, YTO KOJHMYECTBO HH(OpMAIMK B AHIVIMICKOM TEKCTE
koustebnercs B npenenax 0.6 — 1.3 6ura Ha cumBodn [1].

HepBI)Ie AJITOPUTMBI CXKATHUA ObBLIN MMPUMUTHUBHBIMU B CBA3U C TEM, YTO ObLIa
HpI/IMI/ITI/IBHOﬁ BBIYHMCIIATEIbHAS TEXHUKA. MHOTrMEe W3 HUX NPUMEHAIOTCA U B
HacTosiiee Bpemsi. K HUM MOxHO oTHecTH cxartue komamu lllennona-®owo [2],
Xaddmena [3], RLE-xoauposanue [4]. C pa3BUTHEM MOIIHOCTEH KOMIBIOTEPOB
CTaJI BO3MOXHBIMH Bce 00jIee MOIIHBIE aNropuTMbl. HacTosummM npopsiBoM ObUIO
u3obperenne Jlemnenem u 3uBoM B 1977 T. cnoBapHbIx anroputmoB [5]. Cyts
aJropuTMa COCTOUT B TOM, YTO HCTIOYKH COOBITHH TIOMEUIAOTCA B CJIOBAPb. Ecmu B
JIATbHEUIIIEM BO BXOJHOM TIOTOKE BCTpeYaeTcs IEMOYKa COOBITHH, KOTOpas
IIPUCYTCTBYET B CJIOBAPE, TO BMECTO 3TOW LIEMIOYKH B BBIXOJHOM IIOTOK ITOMEIAETCS
CChUIKA Ha d3jeMeHT cioBaps. CIOBapHBIC aIrOPUTMBI ITO3BOJUIM KOAMPOBATH
IMMOBTOPAIOIINUECA CTPOKM CHMBOJIOB, YTO AaJI0 BO3MOXHOCTH PE3KO IOBBICUTH
CTCIICHb CXKaTuA.

166



BaxHylo ponb chIrpaio  M300peTeHHE INPUMEPHO B 3TO JKE BpeMs
apuMeTHYECKOr0 KOTUPOBaHHs [2], MO3BOJMBILETO BOIUIOTUTH B JKH3HB HJCHO
[llenHoHa 00 ONTHMMAaNBFHOM KOAMPOBaHUH. TeKCT, CXaTblil apuMETHUECKHM
KOJICPOM, pacCMaTpHUBaeTCs KaKk HEKOTopas JBOMYHas ApoOb u3 uHTepBana [0, 1).
Kaxxaplif CHMBOJ HCXOMHOTO TEKCTa MPEACTaBIAETCS OTPE3KOM Ha YHCIIOBON OCH C
JUINHOM, paBHO! BEPOSITHOCTHU €ro MOSIBJICHUS, ¥ HAuaJlIoM, COBIAJAIOIUM C KOHIIOM
OTpe3Ka CHMBOJIA, MPEIIECTBYIOIEr0 eMy B andaBuTe. YIa4HOW albTepPHATUBON
apu(pMeTHYECKOMY KOZAEpY, LIMPOKO HCIIOIb3YEeMOH B HACTOSIIEE BPEMs, SBISETCS
Range-konep [6]. OCHOBHBIM €ro OTJIHYHEM OT apu(pMETHIECCKOTO KoJepa SIBIICTCS
He moOuTHOe, a MoOalTHOEe CpaBHEHHE BEPXHEH M HIDKHEH TIpaHMIBI, a Takxke
NnoOaiTHOE TOMEIIEHHE 3aKOAMPOBAHHOTO pe3ylbTaTa B BBIXOJHOM MOTOK. Takoi
MOAXOJ1 O3BOJISIET 3aMETHO MOBBICUTH OBICTPOJICHCTBHE M KaU€CTBO KOJiepa.

B 1984 r. T. Benu npeanoxuin cioBapHblif anroputM LZW, B koTopoMm Bce
JUTEpaNbHbIE COOBITHS SBISIOTCS 3jeMeHTamu cioBaps [7]. Takum oOpasom, B
BBIXOJHOH IIOTOK TIOMEIIAIOTCS TOJIBKO CCBUIKM Ha JJIEMEHTHI CJIOBaps, dYTO
YIIpOILAeT aIrOpUTM. Benu mokasai, 4To anropuTM MOXET OBITh JIETKO peajn30BaH
anmaparHo.

CrhenyromuM mpopeiBOM  ObUTO  u300pereHne B 1984 1.  amroputma
npeacKasaHust Mo yacTuuHoMmy coBmageHuto (PPM)[8] — mertoma KoHTEKCTHO-
OTPaHUYEHHOTO MOJECIHPOBAHUSA, KOTOPBI TO3BOJSET OLEHHTh BEPOSITHOCTH
CHMBOJAa B 3aBUCHMOCTH OT MpeIbIIyIIUX CHUMBOJIOB. Ha cerogHaurHuil aeHb
anroputM PPM  sgBisiercs HaminydlluM aJIrOpUTMOM JUISL C)KaTUsl TEKCTOBOMU
uHbopMaLuH.

[Mocnennue paboTel B 00dacTH CKatus MHPOPMAIMU OPUEHTHPOBAHBI Ha
MpeJICTaBICHNEe C)KMMaeMOl HHPOPMAIUK HE B BUJIE€ IOTOKA OUT (OaifT, CJIOB U T.1.),
a B BHJEC IUCKPETHON MM aHajoroBoil ¢yHkumu. OZHMM M3 TaKUX METO/OB
SIBIIIOTCSL  CIIEKTPOBBLACISIFOINE TpeobpasoBanus [9]. Merox mnpumensiercss uis
CKaTUsl MOCJIE0BATENIFHOCTEH, COAEPIKAIINX IPOCTPAHCTBEHHYIO M30BITOYHOCTH —
IPU CXKATUHM 3BYKa, PacTpOBOM rpamKu, pacTPOBBIX TPEXMEPHBIX HM300pa’keHMH,
BUeO U T.1. JlaHHbIe TpeoOpa3zoBaHus NpeoOpasyIoT MOTOK COOBITHII K €ro CIIEKTPY.
Ilocme wero HU3KOYACTOTHBIE COCTaBIAIONIME  (COAEpKaIlde  OCHOBHYIO
HHQOPMALIMIO) KOAMPYIOTCS, a HU3KOYACTOTHBIE (COAepiKalie Malo3HAYNMYIO
MH(QOPMALIUIO U IIIyM) OTOPACBIBAIOTCS.

[lepcrieKTHBHBIM HAINpaBJICHHEM SBJIETCS HCIIOJIB30BAaHME JUIA  CXKATUSA
uHpOpManuu HeiipoanropuTMoB. IlepBrle ymauHble NMPUMEHEHHS HeWpoceTed Mpu
C)KaTUHM HEMEIIKOTO TeKCTa ONHCaHBI B COBMECTHOI pabote yuensix llIBeitmapun u
Iepmannn FOprena Ilmuaxy6epa u Credana Xaiina [10], xoTopsie oO0yummm
HEHpOHHYI0O ceThb ¢ 25 HeHpoHAaMH B CKPBITOM CJIO€ CKXHMAaTh TEKCT
20 crareit (10000 — 20000 cHMBOJIOB B KaXKIIO¥) C KAYECTBOM CXKATHS BBIIIE, YEM Y
onucaHHbIX MeTonoB. [IpencraBnennpiii [lIMuaxybepom u XaisiomMm MeTOJ TMOKa
JTaJIeK OT MPAKTHYECKOTO IMPUMEHEHHs, ITOCKOIbKY 00yd4eHHe CeTH 3aHsI0 3 THA U
OCHOBHOM 3a/adeil mo Moau(uKaud MeToAa, JO HACTOSIIEr0 BPEMEHH, SIBIIICTCS
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yBEIUUCHHE OBICTPONCHCTBUSA 10 mpueMieMbIx BenuuuH. O030p HMEIOIUXCS
HMCTOYHHUKOB TOKa3aJl, YTO B HACTOAIIEE BPEeMsI MPAKTUUYECKH BCE allTOPUTMBI CHKATHUS
JAHHBIX TIOAXOJAT K MCTOYHUKY WH(POPMAIUU KaK K MCTOYHHKY MOTOKA JaHHBIX.
ITotox paccmarpuBaeTcss 6€3 yueTa MNO3UIMKA CXXUMAaeMbIX JaHHBIX, a B BHIE
MOCJIEIOBATENILFHOCTH OUT (0alfT, CJIOB ¥ T.JO.), YTO, BO3MOXHO, HECKOJBKO
OTpaHUUYMBAET KOHTUHYYM alTOPUTMOB, IPUMEHEHHE KOTOPHIX MOXKET MPUBECTH K
CKaTUIO HH(pOPMAIIUH.

Ile.m, craTbH. Bo3MOXHOCTH NPUMCHCHUS AJITOPUTMOB U3 CMCIKHBIX obnacreit
I/IH(l)OpMaTI/IKI/I MOXKCT HNPUBCECTU K CO3OAaHUIO aJITOPpUTMaA CKATUA I/IH(l)OpMaIII/II/I C
0ojiee BBICOKHM KAuye€CTBOM CHKATHS. ,ZLJ'ISI peaiusannu 3TON  BO3MOXKHOCTH
I/[H(l)OpMaIlI/IIO HUCTOYHHMKA [JaHHBIX MOXHO IPCIACTAaBUTbL B BUAC [[PICerTHOﬁ
(l)yHKIII/II/I. Cratbs COACPIKUT aHaJIM3 JaHHOTO MOoAXO0Ja C LCJIbI0 OIPCACIICHUA
MMPUMEHUMOCTHU OJHOI'O U3 aJIrTOPUTMOB HpHKHaL[HOfI TCOpUU III/I(prBI)IX aBTOMATOB
JUIA 3aa4U CKaTusa JaHHBIX.

Anaroput™ cxatus. [IpennonoxuM, 4T0 UCTOYHHK HH(POPMALUU MOMECTHI
BO BXomHOW moToK N OHT ABOMYHONW HHGMOpPMANUH. ANTOPUTM CXaTHS MOKHO
IPEACTABUTH B CICAYIOLIEM BHAC:

Llaz1. BxomHo#i MOTOK JaHHBIX MpeoOpasyeTcs K BHIAY K-3Ha4HOU
JHcKpeTHo# GyHkiuu V, coxepxameid | =]N/log, (K)[ 3HaueHwmit.

Llae 2. CocraBnsiercs Tabnuua 3Ha4eHUH QyHKIMH, copepxkamas | crpok u K
cronbuoB. [ Kaxaoro 3HavyeHHs (QYHKIMH Ha MEPECCUYCHUH COOTBETCTBYIOLICH
NO3UIMKA W CTONOIA 3aHOCHTCS M-3HAYHBIA KOX TNpPUCYTCTBHA. Bce ocranmbHBIC
HO3MLIH 3aMONHIIOTCS KOJOM, OTIIMYHBIM OT KOJa IPHCYTCTBUSL.

Ilae 3. CocrapnsieTcsi aHanuTUueckoe onmcanue ¢ynkumid  f;(j), i< R¥,
j < [0,1 -1] st xaxoro u3 k cronGIoE.
Llac 4. Tlockonpky Kaxknmas W3 (yHkumi f; omuceiBaeT TONBKO MO3MIMU

NPUCYTCTBYIONIMX 3HAYCHWH, TO HaOOp OIMCAaHWH SABIAETCS M30OBITOUYHBIM, M OJHY
(YHKIMIO MOXHO HCKJIIOUWTH, 3aIlOJIHMB TIPH BOCCTAHOBJIEHWH BCE MO3UIMU
COOTBETCTBYIOIIMM 3HadeHWeM. [lo3ToMy (QYHKIMIO € MaKCUMAaJIbHOM AIMHOMN
OINIMCaHMs HE YYUTBHIBAEM, a COXPAH’IEM TOJBKO 3HAaUYCHHE, KOTOPOE OHA KOAMPYET —
ko 3anoiaHenus (FC).

Illae 5. Ananutiyeckoe onmcanne ¢yHkuuit f; koampyercs OmHHUM M3

H3BECTHBIX METOOB [2, 3], moydeHHbIe KO/IBI 3aHOCSITCSI B BBIXOIHO# MOTOK.
AJITOPUTM BOCCTAaHOBJIEHHS. [lJ11 BOCCTaHOBJIEHHS CKaToW HH(pOPMAIHUU
HEOOXOAUMO OMPE/ICIUTh BEIMYHMHBI K — KOMTMYECTBO 3HAYCHHUIT B KOXKAOW MO3UIUH
¢byHkuuy, | — KonMYecTBO MO3ULMKA (QYHKIMHM, M — KOJUYECTBO 3HAYCHHH B KOIC
npucyTcTBusi, kon 3anonHeHus — FC. BenwuuHbl K ¥ M MOXHO HCIOJIB30BATH
CTaTHYeCKUe, BenuvuHa | ompenensieTcss M3 BXOMHOrO IOTOKA IO COXPaHEHHOM
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JUIMHE 3aKOJIMPOBaHHOM mocienoBarensHocTH, FC Takke u3BieKaeTcs U3 BXOJHOTO
IOTOKA.

Llaz 1. Onpenensiercs Beanunna l.

Llae 2. CocrapnsieTcsi K-3Ha4HbIi BekTOp T 3HaueHwMit GyHkuun amuHoi |. Bee
9JIEMEHTHI BEKTOPA 3aIIOJIHSIOTCS KotoM 3aronHenus FC.

laz3. Jns Beex icRY n j<[0,1-1] mpoBomuTCcs OEKOTUPOBAHKE
aQHATUTHYECKOTO npeacTaBieHus GyHkumu f; u Beramcistercs ee 3Hadenue f,(j).
Ecmu 3nauenme f;(j) paBHO komy NpHCYTCTBHS, TO B | IO3MIUM BEKTOpa

I yCTaHABIUBACTCS 3HAYCHHE .

Hlaz 4. Bekrop T npeoOpa3yercsi K IBOMYHOMY BHAY M TOMeNaercs B
BBIXOJHOH IOTOK.

Hpumep. Ilycte MCTOYHMK WHPOPMALIUHN IIOMECTIJI BO BXOJHOW IOTOK
mocienoBaTeNbHOCTh U3 128 Our mHpopMmanmu. [loTok chopmupyeM ciaydaitHBIM
0o0pa3oM, HampuMep, CHMBOJBHYIO IIOCIEAOBATEIFHOCTh CIEIYIOIIET0 BHAA!
"2322233323332222". KonmdyecTBO 3HAa4YCHWI (QYHKIHMH W KOAAa TIPHCYTCTBHUS
BbIOEpEM JIBOMYHBIE, T.e. K =2, m = 2,

Ilae 1. Onpenensiem Benuunny | =128/log,(2) =128. TuckperHast GpyHKuus

BxonHoro moroka V = 00110010 00110011 00110010 00110010 00110010
00110011 00110011 00110011 00110010 00110011 00110011 00110011
00110010 00110010 00110010 00110010 (y.
llaz2. CocraBiasieM Ttabmuiy 3Hadenwii (taba. 1). B kagectBe Kkoma
npucyTcTBus BoiOepem 3nauenue "1". [lockoneky K = 2 1 m = 2, To BTOpO#i cTonber
SIBJIIETCS. MHBEPCUEH TIEPBOTO.
Tabnuua 1
Tabnuua 3HaYeHUH QyHKIMN

j \

AWIN|FL|O
Ok |FkL|O|0O

122
123
124
125
126
127

ol |o|o|r|r]|-
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Llaz 3. JIns coCTaBICHUs] QaHATUTHYECKOTO OMUCAHHUS (YHKLHU HCIOIb3yeM
METOJ MHHHMH3AIMH JOTHYECKOro omucanusi ¢GyHkuun — meton KpaitHa — Mak-
Kiracku [11, c. 200 — 201].

DyHKINY 3aMHUIIEeM B CICIYIOLUIEM BUIE:

fo(j)=0v1iv4av5v7v8vIvi2v13vi16v17v20v 21y 23v24v25v 28V 29v

v3lv32v33v36v37v39v4a0v4lv 44 45v 48 49v 52 v 53v56v 57 v
v60v6lvedves5ve8ve9v7lvi2vi3vievT7v80v8lv84vE85vE88v
v89v92v93vI96v97v100v101v103v104v105v108v109v111v112v
v113v116v117v119v120v121v124v125v 127,
f1(j)=2v3v6v10v1lv14v15v18v19v 22v 26V 27v30v34v35v38v42v
v43v46v 47v50v51v54v55vh8vhE9v62v63ve6yv67Vv70VT74vT5V
v78v79v82v83v86v87va0vIlv94v95v98vI99v102v106v107 v

v110v114v115v118v 122123V 126.
IIpescTaBUM HOMEpP MO3MIMK | B OMHAPHOM BHAE C KOJMYECTBOM paspsaoB
p =log,(l)=log,(128) = 7 (ta6:.2).
Tabmnuia 2
[Tpeobpa3zoBannas Tabnuua 3uadenunii Gpyuxuun fo

|7 |e |5 |4 |3 |2 |1 fO
0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 1

1 1 1 1 1 1 1 1
MUHAMH3HPYST  JIOTHYECKOE OIMCAHHE YKa3aHHBIM METOJIOM, [MOJyIHM
Beipaxxenust st pynkimit fo (1) u f1(2).
follyl2.13.14,15.16,17) :|_7 ‘|_6 Is '|3'|1V|_5 '|_4‘|3 dyvilzlg-ls '|1V'|_2? 1

f1(|1,|2,|3,|4,|5,|6,|7):|6'|5'|4‘|2\/|7'|6'|4'|2\/|7‘|6'|5'|2\/ (2)

Viglg-ls -l vig-ly v, -1y,

Hlaz 4. ®yukums fi comepXUT MakCUMajbHOE AHATUTUYECKOE OINHMCAHHE,
modtoMy kon 3amojHenuss FC  mpunumaem paBHeiM 1. B kadecrtBe
PE3YILTUPYIOLIErO ONMKMCaHUs BeIOUpaeM GyHKIuio fo.

Hlaz 5. Kaxnaplii sneMeHT (YHKIMKA OTMHMCAaHUS MOXKET MPUHUMATh 3HAUYEHUS

l,, lp, "oTcyTcTBYeT". BBIOCpPEM U1 KOAMPOBAHHWS OMHCAHWS IPOCTOH IBOMYHBIN

xoJ1. KonuuecTBo Bcex koMOuHauuii B p = 7 paspsaaax pasHo 37 u cocrasnser 2187
BapuaHtoB. J[is KOOWPOBAaHHWSA B JBOWYHOM BHJIE HOMEpa Kaxmoro nabopa
nonaznoburcs 10g,(2187) ~ 12 6ut. Kox ms pynkunu fo 3aiimer 12+4=48 our.

Cxarne 3akoHUeHO. Pa3Mep BBIXOAHBIX JaHHBIX COCTaBisieT 48 OuT
3aKOJIMPOBAHHOTO AHAMTUYECKOTO ONMCAHUS W OJWH OUT KOJia 3aII0JIHEHUSI, UTOTO
49 our. Mcxonnas mocienoBaTelIbHOCTh cxkara B 2,6 paza. B 1abn. 3 npuBeneHsl
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JAaHHBIC II0 CTCIICHU CXKaTuia CreHepI/IpOBaHHOﬁ MOCJICA0BATCIIBHOCTH pPAa3HbIMU
METOJaMH, U3 KOTOpOﬁ CJIeAy€eT, 4YTO Ha npezmomeHHoi/i OCJICAOBATCIIBHOCTH
CYHICCTBYIOIHMC AJITOPUTMBI ITOKAa3aJIk CTCIICHDb CKAaTUA B HCCKOJIBKO pa3 XYyiKe.

Tabmmma 3
CpaBHI/ITeHBHaﬂ CTCIICHBb CXXAaTHs IMOCICA0OBATCIIPHOCTH

Merton CreneHs cxaTus
[Ipeanaraemsblii MeTOA 2,60
Apudmerryeckoe KOIUpOBaHHE 1,14
RLE—komnpoBanue 1,06
I[pencka3zanue N0 YacTUIHOMY coBraaeHuto (PPM) 0,94
Moaudukamus LZW (gzip) 0,43

duznyeckuii cMbica. B paccMoTpeHHOM mpuMepe aHanUTHYECKas (YHKITUSL
MPEICTABIACT COOOH JTIOTHUECKOE ONMCAHUE KJIACTEPOB 3HAYEHUN KO/ MPUCYTCTBHS
B 7-MEpHOM  [JBOMYHOM TIPOCTPAHCTBE HOMEpPOB  No3ummil. BxoxmHble
MIOCJICIOBATENIPHOCT  HEOONMBIION JUIMHBI MOTYT CXXHMAaTbCsl C  YBEIHYCHHEM
pa3Mepa BBIXOAZHOWH TMOCIIEIOBATEIBHOCTH, BCIICACTBHE HH3KOH BEPOSTHOCTH
00pa3oBaHMsA KIAacTepoB OONBIIOrO pazMepa. B Oomplmx mocienoBaTeIbHOCTSIX
BEPOSTHOCTE OOpa3oBaHMS M KOJIWYIECTBO KJIACTEPOB JOJDKHO OBITH BBIIIE,
COOTBETCTBEHHO U CTENEHb (Ka4eCTBO) CKaThs Oy/AEeT BHILIE.

BriBoabl. HecMoTpst Ha MOKa3aHHOE B TECTOBOM IIPHMEpPE BBICOKOE KadecTBO
CKaThs, 10 NMPAKTHYECKOTO BHEAPEHHS ANTOPUTMa HEOOXOIMMO IPOBECTH CEPHHU
ONMBITOB TO: 1) TECTHPOBAaHMIO aNropuTMa Ha Ha0Opax pa3IHMYHOM MJIMHBI;
2) aHaJIUTUYECKOMY ONUCAaHMIO K-3HaYHBIMH ~ (QyHKUMSAMH; 3) COCTABJICHHUIO
AQHAINTHYECKOTO ONHWCAHWA JPYIMMH MeTojamu; 4) TpHUMEHEHHIo Oolee
3¢ PEKTUBHOTO KOJUPOBAHMS aHATUTHYECKOTO MPECTaBIeHUs (QyHKIHHA.
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