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Annomayus. becnpoBoanbie jnokanbHble cetH (WLAN)
SIBJISIIOTCS  KJIIOYEBBIM JJIEMEHTOM COBPEMEHHBIX CHCTEM
nepeiayy JAHHBIX, FAPAHTHPYS BbICOKOCKOPOCTHOI AOCTYN B
HHTEPHeT /ISl MHOTOYHCJIEHHBbIX ycTpoiicTB. C mosiBjieHHeM
HOBBIX craHaaproB WLAN, Bruovas Wi-Fi 6 u Wi-Fi 7,
MOBBIINAIOTCH Tpe0OBaHHSA K THOKOCTH M aJanTHBHOCTH
CceTeBoro o0opyaoBaHusl. IIpumenenue TeXHOJIOT Ui
nporpaMMHo-KoH$urypupyemoro paauo (SDR) coBmecTHO ¢
oudauorexoii npumepoB u3 nakera WLAN Toolbox cpeasl
Matlab oTkpbIBaeT HOBBIE BO3MOKHOCTH /UISI pellIeHUsT 3a/1a4
NMPOEKTHPOBAHUS CHCTEM CBSI3M. JTO TMO3BOJISET THOKO
HACTPaUBaTh MapamMeTpbl GU3NYECKOro YPOBHs, aIaNTHPYS UX
MoJ KOHKPeTHBbIE ycI0BUs padoThl. Pa3padoTanHblii B paMKax
JAHHOTO HCCJIEJ0OBAHMSI MAKeT MOJJep:KUBAeT NMPOrPAMMHYI0
HACTPOMKY ceTeBBbIX mapaMerpoB nocpeacrsom  SDR-
nmiaatdopm, obecmeunBast AMHAMHYECKOe U3MeHeHHne
YacTOTHBIX JINAaNa30HoB, aanTanuio MPONYCKHOI
CMOCOGHOCTH W ONTHMH3AIHUIO PadoThl CceTH Aake MPH
HHTEHCHBHBIX HArpy3kax M Haauyuu mnomex. B pabote
MpeJCTaBJeHbl Pe3yJbTaThl JKCHEPUMEHTAILHOW INPOBePKH
SDR-makeTa 1Js mepexayd M INpHeMa CJIY:KeOHBIX KaJapoB
cranaaprta 802.11, 4To co3aaeT OCHOBY AJA peaju3anuu Gosee
CJIO0KHBIX HCCIeI0BATEILCKIX MPOEKTOB B OyAyIIeM.

Knrouesvie cnosa WLAN, LibreSDR, SDR, Beacon, npuem
cyacedno20 Kaopa

|. OBIIUE CBEJEHHMS

ITpuém u nepenaua Wi-Fi Beacon siBISIIOTCS KITIOYEBBIMH
mporeccamu B pabote OecripoBogHbix cereit IEEE 802.11.
Touka nocTyna nepuoguuecku oTnpasisieT Beacon-kaipsl,
cojeprkanie MHYOPMAIMIO O CETH, TaKyl0 KaK HUMs CeTH,
MOJIAep’)KUBaeMble CTaHIAPTHI, NIMPUHA KaHajla M TEKyIIHe
nmapaMeTpsl  CHHXpOHM3alu. KIMeHTCKHe yCTpOWCTBa,
MpUHUMAs 3TH KaJIpbl, MOTYT OOHApyXHBaTh JOCTYITHBIC
CeTH, CHHXPOHHU3UPOBAaTh BPEMsI U OLEHUBATh KadyeCTBO
coenuHenus. llepenaua Beacon ocymecTtBisgercs ¢
¢ukcupoBanHbM HHTEpBaioM (00bryHO 100-1024 TU) Ha
nosioce mmmpuHoi 20 MI'n. bnaromapst anammsy Beacon-
KaJpoB, yCTPOWCTBA BHIOMPAIOT ONTHUMAIBHBIE MapaMeTphl
JUISl TIOAKJIIOUSHUS M TIepe/lauy JaHHBIX, YTO oOecrednBaeT
cTabmibHOCTh U 3P PexTHBHOCTL paboThl ceTH. OCHOBHBIE
¢GyHKIMM Kajpa-maska: 1) oOHapy)KeHHE CETH: COJEpPIKUT
nHpopmaruro o cetu (SSID, cTaHgapTHI, KaHAJBI), TO3BOJIA
YCTPOMCTBaM HAXOJHUTh M TOAKIIOYATHCS, 2) CHHXPOHU3ALMS
BpPEMEHH: OO0ECIIeYMBACT TOYHYIO CHHXPOHHM3AIHMI0 MEXIYy
YCTPOMCTBaMH B CETH, 3) OLIEHKA KaueCTBa CBSI3HU: IIOMOTAET
KJIMEHTaM BBIOpATh JyUIIyIO0 TOUKY AOCTYIA, 4) ympaBiieHHe
MOIIIHOCTBIO CHIJKaeT SHEPrornoTpeOsieHne U yBEIUYUBACT
BpeMsi pabOThI OT aKKyMYJsATOpa, 5) yIpaBJIeHUE JOCTYIIOM
COJIEPXKUT JAHHBIE O COCTOSIHUM CETH U 3arpy’KeHHOCTH
kaHana [1].

Ha ¢msunueckom yposre momenn OSI Wi-Fi Beacon
WCIIONIB3YET CPEACTBA, KOTOPHIE OOECTICUMBAIOT MEpenady
KaJIpOB Yepe3 paiio4acTOTHBIN KaHasl. OCHOBHBIE MEXaHH3MbI
W TEXHOJIOTHUH BKIIOYAlOT: 1) MOIyJSLHs CHrHaja: beacon-
KaJIpbl TIEPe/IaloTCsl C HUCIIONB30BAHUEM METONIOB MOJIYJISILIHH,
taknx kak BPSK (Binary Phase-Shift Keying) u QPSK
(Quadrature Phase-Shift Keying), a taxke 0Gojee CIOKHBIX
MeronoB, Takumx kKak QAM (Quadrature Amplitude
Modulation), B 3aBucrMocTH OT craHmapra Wi-Fi (manpmmep,
802.11a/b/g/n/ac). 2) YactotHoe pasmenenue: DSSS (Direct
Sequence Spread Spectrum), pacmmMpeHue CrieKTpa MpsIMOi
TMOCJIE/IOBATENBHOCTEI0O — 3TO METOJA MOJYJISLHH, KOTOPBIA
pacmmpsieT  CHEKTp  MepefaBaeMbIX  JAHHBIX  ITyTEM
KOJIMPOBaHHMs nHpopMaIHU c UCIIOJIb30BaHUEM
MICEBOCTyYallHOH  IOCIEAOBATENBHOCTH.  OJTOT  METO.
MO3BOJIIET YJIy4IIMTh YCTOWYMBOCTH J@HHBIX K IIYyMy U
MexKaHaTbHEIM — mHTepdepermsiv. OFDM  (Orthogonal
Frequency-Division Multiplexing), OPTOTOHAJBHOE
MYJIbTUIUICKCHPOBAHHE C YaCTOTHBIM pPa3ZIelIiCHHEM — 3TO
METOJl MOJYJISLMK, KOTOPBIH pa3fenser IeperaBaeMble
JIAHHBIC Ha HECKOJIbKO OPTOTOHAJIBHBIX HETlepeceKaromXcs
MOJHECYLIMX M IEepPeAacT HMX MNapajulelbHO. JTOT METO[
[MO3BOJISICT 3HAYMTENBLHO Oojbine, 4deM DSSS MHOBBICHTH
CKOpPOCTh Tepefiaudl JaHHBIX W YIY4IIUTh KauyecTBO CBSI3H.
3) PamnovactoTHeIil criekTp: Beacon-kampel mepeparotcs B
CTaHAAPTU3MPOBaHHBIX JAuana3oHax 4yactor Wi-Fi, Takux kak
24 ITy wmm 5 I'Tu. Kanansl BHYTpH 3TUX AMANa30HOB UMEIOT
nmpury 20, 40, 80 wmwmm 160 MIT, dro 3aBHCHT OT
ucroje3yemMoro cranpapta. 4) KomupoBanue curnanos: s
TMOBBILIEHHS] YCTOWYUBOCTH K IIYMY M TIOMEXaM HPUMEHSETCS
KaHaJl KOJIMPOBAHNsI, HAIIPUMeED, ¢ Ucroib30BanueM cxeM FEC
(Forward Error Correction). 5) CuHXpOHH3AIHS: TOYKH
JIOCTYIIa ¥ KJIMEHTCKHE YCTPOIMCTBA CHHXPOHHU3HPYIOTCS C
UCIIOJIb30BaHUEM BPEMEHHBIX METOK, IepelaBaeMblX B
Beacon-xkagpe. 6) AHTGHHBI UM paaHONEPENATUHKH:
Hcrions3yroTcst OfHO- WM MHOTOAHTEHHBIE KOH(HIYypamun
(MIMO — Multiple Input Multiple Output) 1 yBenndeHus
MPOIYCKHOW CIHOCOOHOCTH M YIy4YIIEHHs] KayecTBa CHUTHaia

[2].
Il. OIIMCAHUE CT3HOA

ITpuém Beacon ocymectBisiercs B cpere MATLAB ¢
ucrionb3oBanueM ¢pynkimuii WLAN Toolbox. list cranmapra
WI-FI 802.11b onpenenens! aquana3onsr yactot 2,4 u 5 I,
B nmanmazone 2,4 I'Tn MOryT HpUMEHSTHCS MOAYJSLUU
DSSS u OFDM, B aumanazone 5 I'Tu, — Tomeko OFDM.
OcymiecTBisieTcst MOUCK TOJBKO maketoB non-HT (non High
Throughput), Tak xak ucrons3yrounmii ux cragmapt 802.11n
HE MOAJEP)KMUBAET Ha3BaHHbIE Momymsiuuu. Ilomck beacon
OCYLIECTBIISIETCS. B YKa3aHHOM JMana3oHe M IPU YKa3aHHOH
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MOAyJIALrU. IIo HMM OIMPCACIAOTCA Auaria3oH 4acToT U
Ha60p KaHaJIOB IIOMCKA, a TAKKEC 4aCTOTa AMCKPECTU3AIINH.

1. YcTaHoBUTL
vactory u
npou3secTy 3anuch

2. Vcnonbayerca
MoaynALUMA DSSS?

3. Masneds npeambysy.
CoppexTUpoBaTs cagwr,
w3fieds none
L-SIG u OFDM

3. U3Bneds npeambyny u
none CUTHAN 13 DSSS

4.370 He-HT
OFDM MakeT Ha
ocHose L-SIG?

4. O6HapyxeH
naxer DSSS?

,D,‘A ,D,‘A

5. MzBneub He-HT DSSS 5. M3eneyb He-HT OFDM
[aHHble 1 AeKOAMPOBaTL [aHHble M AeKOAMPOBaTL
MPDU MPDU

HET HET

6.
[lekoavpoBaHHbIl
Kaap sBnseTCA
manKom?

AA

8.Bnepegave ect
Apyrvie nakeTsi?

7. Vizeneun
Manka

Puc. 1. Bnok-cxema mpoueaypsl npuéma Kapa-Maska

Jnst mepenaun W mpuéMa Kajpa-Masika HCIOJIB3YeTCs
komnpoTep co cpemoir  MATLAB wu  miardopma
MPOrpaMMHO-KOH(PUTYPHPYEMOTO paauo LibreSDR.
[Tmarpopma LibreSDR mnpencraBmsier coOoii Hemoporoe
pelieHue Ui pealM3alid  TEXHOJIOTMH  MpPOrpaMMHO-
koHpurypupyemoro pamuo (SDR), opueHTHpoBaHHOE Ha
WCTIONB30BaHWE B aKaJleMUYeCKOW U HaydyHOU cpee.
I'aGapuTHBIE pa3Mepbl IUIAThl KOMITAKTHBI, YTO CTIOCOOCTBYET
yIoOCTBY  WMHTErpaldd B JabOpaTtopHbie  CTCHIIBL
BBIMOJNHAOIAS (YHKIMK TNpUEMHUKA W  IepeaTdHKa.
KomriptoTep oTBEYaeT 3a HACTPOIKy IapamMeTpoB IepeiadH,
BKJIIOYasl YacTOTY IUCKPETH3allMH, LEHTPaJbHYIO0 4acToTy,
YCHJICHUE W YHCJIO KaHAJIOB, a TakXe 3a 00pabOTKy W aHAIIN3
JIaHHBIX. [Mnatdopma LibreSDR obecrieynBaeT
npeoOpazoBaHue IUPPOBOTO CUTHANA B PAMOYACTOTHBIA U
00paTHO, TTO3BOJISAS IIepejaBaTh U IPUHUMaTh Beacon-kaapsl
B WiFi nuanazone. Ha puc. 2 mokaszaHa cxema CTeH/a, a Ha
puc. 3 — ero BHEIIHUH BUJI.

Kagpebi Beacon
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Mnatdopma LibreSDR

MK c MATLAB

Toyka pocryna WI-FI

Puc. 2. Cxema creHaa npuéMHUKA

Puc. 3. BHewnuii BuJ cTeHaa npuéMHUKa

B cpeme MATLAB ocymecTBusieTcss WHUIIAATA3AIISL
wiatrdopmbl LibreSDR, kotopas B cBor ouepenp HUMeeT
JOCTaTOYHBIN (YHKOMOHAN At paboTBl €  CHCTEMaMu
OCCIIPOBOHOM CBSI3M W IMPHU ITOM HMEET 00Jiee HH3KYIO
CTOUMOCTB, 4eM apyrue ycrpoiictBa SDR [3]. s pabotsr ¢
miaTo 3ajmaroTcs  cieayromue napamerpel:  [P-agpec
YCTPOWCTBA, YacTOTa IUCKPETH3ALUH, PEXHM PYIHOTO
yOpaBJIeHHs YCWJICHMEM U €ro 3HadeHHe, KOJIHYECTBO
KaHaJoB NpHéMa M YUCIO OTCYETOB B OAHOM Kazape. Jlis
KaX/IOro KaHaja YCTAaHABIMBaeTCs LEHTpaJbHas dYacToTa
MIPUEMHHKA.

111. AHAJIN3 IIPOT'PAMMBI

A. Ipoepammnas peanuzayusi npuéma u ananusa Beacon-
Kaopos

Jnst peanuzanuu npouecca npuéma u ananusa Beacon-
kagpoB B cpene MATLAB 6pura ucmonp3oBaHa mporpaMmma,
KoTopast coxaepxkutr Oubmumoreky WLAN Toolbox wu
wIaThopMy IporpaMMHO-KOHpHUTYpHupyemMoro paauo (SDR).
IIporpaMMa moO3BOJIIET THOKO HACTpaWBaTh IapaMeTpsl
npuéMa W TIepeiadd, a TaKXKe aHaIN3UpOBaTh JIAHHBIE,
u3Bieu€HHble U3 Beacon-kagpoB. Hwuxke npuBeneHo
MOAPOOHOE onHCcaHue PaboThI IIPOrPAMMBI.

B. Unuyuaruzayus u nacmpoiixa napamempog

[IporpamMmMa HauMHAETCS C WHUIHAIU3AIMA TTapaMETpPOB,
KOTOpBIE OMNpeNeNsoT auanazoH dactor (2.4 ITho wm
51Tm), tan monmymsmmu (OFDM mmm DSSS), a rtakke
JpyTUe TapaMeTphbl, TAKUE KAaK YacTOTa JUCKPETH3AIIUH,
YCHJICHHE B KOJIMYECTBO KaHAJIOB. DTH MapaMeTPHl 3a1al0TCs
B 3aBHCHMOCTH OT BBIOpaHHOM KOH(HTrypauuu (HampuMmep,
«OFDM, band 5» mas paborter B amamazone 5 ITip c
ucnonszoBaaneM OFDM).

Ecmmu nporpamma pabortaer ¢ SDR, To HacTpauBaroTcs
mapamMeTpsl JJIs 3aXBaTa CHTHANA, TaKWe Kak LEHTpaJbHas
4yacToTa, YCHJICHHE U BpeMs 3axBaTa. B mpoTuBHOM cityuae
JIaHHBIE 3arpyKaloTCs U3 Qaiina.

C. 3axeam u obpabomxa cuenanos

IIporpamMma moamepXUBaeT 1Ba peXHMa pabOTHL C
ucrionp3oBanneM SDR u ¢ 3arpyskodl TaHHBIX H3 (aiina.
Ecmm  wucnone3yercss SDR, mporpamMMa  HacTpawBaer
wiaropMy Uil 3aXBaTa CHI'HAJA Ha yKa3aHHOHM dYacTore.
3axBayeHHbIE JaHHBIE 3aTe€M 00padaThIBAIOTCS IS TIOMCKa
Beacon-kanpos.



D. Jlexoouposanue Beacon kaopog

Ilocne 3axBara JaHHBIX IPOrpaMMa  BBIIOJHSCT
nekoaupoBaHue Beacon-kazpoB. B 3aBucmmoctd oT THma
curHana (OFDM  wmmm DSSS) wucmone3yrorcss  pasHble
(byHKIMY U151 00pabOTKHU:

e Jlnx OFDM: recoverNonHTOFDM(capturedData,
rxsim)

o Jlns DSSS: recoverDSSS(capturedData)

Ot ¢byHKIMN BBIMOJIHSIOT CUHXPOHM3ALUIO,
JIEMOIYIAIMIO M W3BJICUCHHE NAaHHBIX M3 Beacon-kazmpos.
Ecnu xagp ychemHo IeKOJUpPOBaH, IMporpaMma H3BJIEKAeT
nHPOPMAIMIO 0 TOoYKe MocTyma, Takylo kak SSID, BSSID,
SNR, kaHas, mupuHa KaHana u T. 1.

E. Ananuz u omobpasicenue ungpopmayuu

[IporpaMMa aHaNMUM3UpyeT W3BJICUCHHBIC JAHHBIC U
COXpaHseT WX B CTPYKTypy APs, KoTOpas ComepXuT
HHPOPMAITUIO O KaXIOH OOHAPYKCHHOW TOYKE IOCTYyIIA.
IMocme  3aBepiieHHs  CKAaHUPOBaHHWS  BCEX  KaHAJIOB,
mporpamMma  IpeoOpa3yeT CTIPYKTYypy B TaOmuily u
0TOOpaXKaeT pe3ysbTaThl.

F. Busyanuszayus dannvix

HporpaMMa MNOAACPIKUBACT BO3MOKHOCTh BU3YyaJIM3allNH
CIICKTpa M CIICKTpOrpaMMbl 3axXBa4YC€HHOI'O CHUTrHaJIa, 4YTO
MO3BOJICT AHAJIU3UPOBATH KAYCCTBO CHUI'HaJla W HaJIW4IHUC
IIOMEX.

G. Pesyrbmamul pabomul npocpammul

[Mporpamma ycriemHo oOHapyxuBaeT Beacon-kaapbl B
YKa3aHHBIX AWANa30HaX 4acTOT M M3BJIEKaeT HH(OpMAaLHUio O
Toukax goctyma. Ha puc. 4 u puc. 5 moxasaHsl IpUMeEpHI
U3BJIEYEHHBIX JaHHBIX It auara3oHoB 2.4 I'T u 5 I'Th
cOoOTBeTCTBeHHO.  [IporpamMma  Takke  TOATBEPXKAACT
ycriemHbiid npuéM Beacon-kagpoB ¢ MOMOIIBI0 CTOPOHHUX
WHCTPYMEHTOB, TakMx Kak aHanuzartop Wi-Fi Ha Android
(puc. 6 u puc. 7).

H. Hcnonvsyemvie pynxkyuu MATLAB

IlporpaMma  aKTHBHO  WCIIOJB3yeT  (YHKIUH — H3
oubmorexu WLAN Toolbox, mpuBenenHsie B Ta0. 1.

TABJIULIA 1.
DyHKIus Onucanne

wlanChannelFrequency() | Pacuer nenrpansHoit uactoTsl kanana Wi-
Fi no Homepy u auanasony (2.4/5 I'T)

wlanMPDUDecode() JHexomuposanre MAC Protocol Data Unit
(MPDU) u3 OuTOBOrO MOTOKA

wlanMACFrameConfig Konguryparms napamerpoB MAC-
(peiima (THI, HOTHI, aJpeca U T.1.)

recoverNonHTOFDM() Cunxponusarwst/ remoaysitus OFDM-
[IaKEeTOB

recoverDSSS() Jexonuposanne DSSS-nakeroB

IV. BBIBOJI O PABOTE ITIPOI'PAMMBI

W3 npunstoro kajapa Beacon U3BIIEKArOTCS CIEIYIOIIUE
nannble: uaentugukarop cetn SSID (Service Set Identifier),
nnenTudukarop touku nocrymna BSSID (Basic Service Set
Identifier), coorHomenue curHaw/myMm SNR, ocHOBHOU
pabounit xamanm (Primary Operating Channel), mmpuna
kaHanma (Channel Width), ucmoss3yemass monoca wactoT

(Band), monmmepxuBaeMbBIi TOYKOW  JOCTYNa  PEKUM
pabotsi(Mode), kondurypamus MAC-kaxgpa u  MeTka
BpPEMEHH.

ITpuém xanpa-masika B auanasone 2,4 I'Tn BeimonHsAeTcs
Ha BCeX KaHamax puamasoHa. Ha puc.4 moxaszaHbl
U3BIEUEHHBIE U3 KaJpa JaHHBIC O TOUKE JOCTYIMa.

SSID BSSID Vendor

"CAT1" "300505281B14" "Intel Corporate"

"LIs" "CCYDAR2C2BORO" "Eltex Enterprise Ltd."
"Work pOBOBCE DO by OBIT" "JERCB%646708" "Unknown"

"LIs" "CCSDR2C2BOAO" "Eltex Enterprise Ltd."
"photost" "S0FF201ESA48" "Keenetic Limited"
"photost" "S0FF20786769" "Keenetic Limited"
"elena" "0492263BE738" "BRSUSTek COMPUTER INC."
"LIs" "CCYDR2C24BOO" "Eltex Enterprise Ltd."
"elena" "0492263BE738" "BASUSTek COMPUTER INC."

Puc. 4. Undopmauus kagpos-Beacon nuanasona 2,4 I'Try

[Ipuém xagpa-maska auanazona 5 I'Tr ocymecTBusiercs
Ha TMPOTSHKEHWH BCero aumanazoHa pwuc.S. Ha pucynke
3aMeTHO, 4T0o Deacon MmpUHAT HECKOJBKO pa3 3TO CBS3aHO C
TEM, YTO y KaKIOH TOYKH JOCTyIa MOXKET OBITh CBOS
KOHQHTypamuss JaHHOTO Kaapa MW  TOITOMY  TIpH
CKaHHMPOBAaHUMW JMAaNa3oHa YacTOT CTOWT YYUTHIBATH, UTO
BpPEMEHHON HWHTEPBal M TUTEIHHOCTH COOOMICHUS MOMKET
Pa3UTENBHO OTJINYATHCA.
$SID BSSID

Vendor SNR (dB)

"LIS" "ECBIE02028D9"
"LIS" "ECBIE020REDS"
"5GHz A-rial wpal2" "C64BD1C10521"

26.376
25.701
10.574

"Eltex Enterprise LTD"
"BEltex Enterprise LTD"
"Unknown"

Puc. 5. Undopmanns kanpos-Beacon puanazona 5 I'Th

st moaTBepKAeHUST pabOThl MPOTPAMMBI, & TOM, YTO
TOYKHA JOCTyNAa CYLIECTBYIOT B pamuodpupe, MOKHO
UCIIONIb30BaTh BHEIIHEE MpPUIIOXKEeHHe. B JgaHHOM ciydau
ucnonb3yercsi Android mpunoxxenue «Wifi Analyzer» ot
KOMIIaHUM olgor.com, Kpome 3TOro, Touka JIOCTyma Oyner
BUIHA B CITHUCKE IOCTYMHBIX ceredl Wi-Fi Ha MoOmibHOM
tenedoune B auanazone 2.4 I'Tu Ha puc. 6 u B 5 I'T'y Ha
puc. 7.

Puc. 6. Beacon B muamnasone 2,4 I'T' Ha cekTpe, 3aHKCHPOBAaHHOM
ananmuzaropoM Wi-Fi



Puc. 7. Beacon B ntuanasone 5 I'T'y Ha ciekTpe, 3a)MKCUPOBaHHOM
anaymzaropom Wi-Fi

V. 3AKJIIOYEHUE

[Iporpamma JIEMOHCTPUPYET 3¢ hekTHBHOCTD

ucnons3oBanusa LibreSDR B MATLAB mna ananusa Wi-Fi
cereir. OHa TO3BOISIET THOKO HACTPamMBaTh ITapaMeTPHI
npuéMa W Tepesiayuy, a TakKe M3BJIEKAaTh U aHaJIM3UPOBAThH
nHpopmario u3 Beacon-kagpos. [Iporpamma MoxeT OBITH
UCIIOJNIb30BaHa ISl MCCIIEIOBaHUH B 001aCTH OECIPOBOJHBIX
CeTeld, a TakxKe UL TECTHPOBAHUS M ONTHMH3ALMU CETEBOTO

obopymoBaHusl.
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