N5, KOTOPOM
PALLIHBI HUKAKWE
MOMEXW

IVOLGA'S VOICE
CANNOT BE STIFLED

/\ Wzops YK,
b «Basap»
r Pomo
UpuHsi

MAJIVHOBCKOU,

\/ «Basp»

Igor ZHUK,
Vayar

Photos by

Irina
MALINOVSKAYA

BIIK \ VPR

CPEINCTBA CBA3U \ COMMUNICATION SYSTEMS

a 6nnxaiiwee BpeMs B 6eN0PYCCKOi apMuUm 3a-

BEPWMUTCA OMbITHAA 3KCMayaTauus 0COOEHHOI
«MTULbI» — MHOTOAMANA30HHOW, MHOTO(YHKLMNO-
HaNlbHON, MHOFOPEXUMHOMN paguocTaHumm P-101-
5MH «WBonra-H». [o pe3ynbTatam npakTuyeckoro
MCMOJIb30BAHWUA HOBOTO U3LEe/NuA B BOWCKAx byaer
NPUHATO pelleHne 0 NPUHATAM ero Ha BOOPYXXEHUeE.
Bnpouyem, yxe ceityac 04eBUAHO, YTO PAANOCTAHLMA
He TOJIbKO He YCTYNaeT, HO U MO OTAE/bHbIM Xapak-
TEPUCTUKAM NPEBOCXOAMUT UMELWMecs aHanoru
BeLyLMX MUPOBbIX NPOM3BOJUTENEN PAZMOCPESCTB.
B coBpeMeHHbIX ycnoBusx (He TONbKO B BOEHHO
cdepe) AOCTATOYHO 4YACTO BO3HUKAET Heobxonu-
MOCTb 0becneyeHus B3aMMOLeiCcTBUA MEXAY yaa-
NIEHHBIMU U MOBUNBLHBIMYU, CTaLMOHAPHLIMU, BO3-
AyWHbIMW 06beKTaMu ynpaeneHus. bonbwas ponb
B peleHMn 3TOW 3afaynm OTBOLUTCA CPefCcTBaM
paguoces3u, paboTallWmUmM B pa3HbIX pexumax u
yacToTHbIX guanasoHax (KB, YKB, ALB). Kpome
TOrO, PagMOCTAHLMUMU JOMKHbI 3PHEKTUBHO PYHK-
LLMOHUPOBATb B C/IOXHOI MOMEXOBO 06CTAHOBKE,
nepeaasath Kak OLM(POBaHHYIO peyb 1 faHHbIe, TaK
¥ aHANOrOBYI0 peyb (AnA paboTkl CO CTapbIM NApKOM
paguocpencTts), obecneynBatb KOHGbUAEHLMANb-
HOCTb NepeAaBaemoit MHopMaLun u ap.
TwaTtenbHO NpoaHanu3npoBaB PbIHOK CPeACTB
paguocBsa3u, akcnepTsl [ocyaapCTBEHHOIO BOEHHO-
npomblwaeHHoro komureta Pecny6auku bena-
pyCb NpUWAK K BbIBOAY, YTO BeAylMe MUPOBbIE
npou3soputenn B 3toit o6nactu — Harris (CLUA),
Rohde&Schwarz (Fepmanus), Thales (®PpaHums)
— OCHOBHOW aKLEHT CAenanu Ha co3gaHnum MHOro-
A1ana3oHHbIX, MHOrOYHKLMOHANbHBIX, MHOFO-
PEXMMHBIX PagMOCTaHUMA. Y4uTbiBas faHHbIe
06CTOATENBCTBA, NO TEXHUYECKOMY 3afaHuio [o-

In the near future, the Belarusian army
is about to complete trial operation
of a new system, the multiband
multifunctional multimode R-
101-5MN Ivolga-N radio sta-
tion. The decision to adopt
it will be taken following
the system’s employment
by the troops. Meanwhile
itis quite obvious that the
radio station is not just
on a par with its modern
analogues from the world's
leading manufacturers, but is
even superior as far as several
characteristics are concerned.

At present (and not only in the
military sphere), we often face the
necessity to ensure cooperation between
remote mobile, stationary and air control ob-
jects. To solve the problem, great importance is to
be attached to radio systems operating in different
modes and wavebands (HF, VHF and UHF). In addi-
tion, radio stations must show good performance
under intense jamming, transmit both digital and
analogue voice and data information (to be compat-
ible with older radio systems), ensure confidentiality
of the information conveyed etc.

Having thoroughly analysed the radio
communications market, experts of the Be-
larusian State Military Industrial Committee
came to a conclusion that the world'sleading
manufacturers in the field such as Harris
of the USA, Rohde&Schwarz of Germany
and Thales of France, lay emphasis on the
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ckomBoeHnpoma benapycu cneunanucramu 0AO
«ATAT — cuctembl ynpaBaeHus» — ynpasnaiolas
KOMNaHua xonpuHra «feonHdopmaLyMoHHbIE CU-
CTeMbl ynpaBfeHnsA» Oblna BbINOJHEHA pa3paboT-
Ka MHOrofMana3oHHON, MHOTO(YHKLMOHANBHOM,
MHOTOPEXWUMHOMN, HOCUMOW PagMOCTaHLUKN C U3Me-
HAEMOW CKOPOCTbIO NMCEBJOCNYYAaNHON NepecTpon-
ku paboyeit yactotel (MMPY). UmeHHO nocnepHaAs
XapaKTePUCTMKA M cAenana ee YHUKanbHOM.

* k%

— lNepep Hamu cTosina 3afaya pa3paboTtatb pagno-
CTaHLMIO, CNOCOOHYI0 COOTBETCTBOBATbL YCI0OBUAM
COBpPEMEHHOro 605, — paccKkasan rnaBHbI KOH-
CTPYKTOP U3Aenus — 3aMecTuTeNb HavyaibHUKa OTAe-
na 0AO «ATAT — cucTembl ynpaBieHuna» — ynpaens-
lolWwas KomnaHua xonguHra «freonHcbopmaymoHHble
cuctembl ynpasnenusy» Pycnav Kosnos. — Pewas Bo-
NpoC KaYeCTBEHHOr0 0becneyeHus CBA3bI0 BOMNCK Ha
TaKTMYECKOM YPOBHE, Mbl MPUCTYMUAN K CO3[aHUI0
NepeHOCHOW paguocTaHLMu, cnocobHON 3aMeHUTb
cob6oit cpasy yetbipe — KB-, YKB-, YKB-A- u [1LB-
AManasoHa — B KOMMJEKcax CPefCcTB PaguoCBA3N.
CornacHo niaHaM, oHa JOMKHA 6blna 3 hEKTUBHO
paboTaTtb B CNOXHOW NOMEX0BOW 06CTaHOBKE Mpw
HaNNYMKU eCTeCTBEHHbIX, MHAYCTPUANBHBIX U Npeg-
HaMepeHHbIX MoMeX 1060ro BUAA: WyMONOA0OHbIX,
MMNYNbCHBIX, CTPYKTYPHbIX U TaK Aanee. B pesynb-
TaTe HaM yAanocb 370 peannsosatb B P-101-5MH c
MOMOLLbIO YHUKANbHOFO aNropuTMa paboTbl.

Momexo3alWMnIEeHHOCTb U CKPBITHOCTL PaboThl
pagMocTaHumMm obecneynBaeTcs HanUyYUEM B Heil
cllefyiolWmnx peXMMoB paboTsl:

mm NMMNPY co ckopocTbio NepecTpoiiku paboyeit
yacToThl 1o 50 ckauykoB B cekyHay B KB-guanasone;
o apantuBHaa Kk nomexam [MPY co ckopocTbio
nepecTpoiikn paboyein yacToTsl f0 500 CKayKoB B

BOEHHO-NPOMBIIIEHHEIM KOMIIIEKC. BEJIAPYChH 1Y-INDUE

production of multiband multifunctional multimode
radio stations. Taking this into consideration, the
AGAT - Control Systems, management company of
the Geoinformation Control Systems Holding has
fulfilled a relevant technical assignment of the Mili-
tary Industrial Committee and developed a multiband
multifunctional multimode portable radio station
with a variable speed of pseudorandom operating
frequency tuning (POFT). It is thelatter character-
istic that makes the system unique.

* % %

“We were facing a task of developing a radio station
capable to meet the requirements of modern combat”,
said Ruslan Kozloy, chief designer of the product and
deputy chief of office in the company. “Solving the
problem of providing troops with adequate commu-
nication on the tacticallevel, we started developing a
portable radio station capable of replacing as many as
four systems, operating in the HF, VHF, VHF-A and UHF
wavebands. According to the plans, it was to show
good performance in a difficult jamming environment
with natural, industrial and deliberate interferences
of all types: noise, impulse, fixed-pattern, etc. As a
result, we have managed to implement this in the R-
101-5MN system using a unique operation algorithm.”

Interference immunity and emission security of the
radio station are achieved due to the availability of
the following operation modes:

s POFT with the frequency tuning rate of up to 50
sweeps per second in HF;

s interference-adaptive POFT with a tuning rate of
up to 560 sweeps per second in VHF and UHF;

mm frequency adaptation in all wavebands;

s technical masking, which denies unauthorised
access to the information transmitted via the radio
channel.

ARUS. B & e T bl T ST e g B

cekyHny B YKB- n [ILIB-anana3oHe;

Jum afanTauma no 4acTtoTe BO BCeX AMana3oHax;
Jun TEXHMYECKOe MAacKMpOBaHMWeE, UCKNloYallee
HECAaHKLMOHMPOBAHHBIA BOCTYN K nepeaaBaemoin
no paguoKkaHany uHGopMauum.

bnarogapsa ctapaHusam pa3paboTYMKOB papguo-
cTaHumus «Meonra-H» cnocobHa nepepaBath OT-
KPbITYI0O M 3aKpbITYI0 aHANOroByl U LUtpoBYyLO
MHhOPMaLMIO B LUIMPOKOM fMana3oHe 4acToT oT 1,6
[0 420 Ml'u, c 06ecneyeHMeM pPa3aUYHbIX PEXUMOB
paboTbl C pa3HbIMW BUAAMU MOLYNALUYU ANA nepe-
[ayu peyn 1 AaHHbIX.

OpHa 13 0COOEHHOCTEN PaAMOCTAHLMUM B TOM, YTO
MCMOJIb3YEMblE B HEl PEXMMbl pabOoTbl NO3BOAAIOT
3((EeKTUBHO OCYLLECTBNATL NepeAayy peyun u faH-
HbIX B CJIOXXHOW 0OGCTAHOBKE MPU HaNM4YuKU ecTe-
CTBEHHbIX U NPefHAMEPEHHbIX MOMEX J1060ro BUAA.
Tak, B xoie MaclTabHoro y4eHus BoopyxeHHbix Cun
benapycu ctaHuueit paguMo3neKTpOHHON 6OPLOBI
Oblna co3faHa cepbe3Has MoMexoBas 06CTaHOBKA
Ha NOAUroHe, Ho «ronoc» «Meonru-H» nopaBuThb
He y#anocs.

— PaspabartbiBas paguoctaHumio P-101-5MH, mbl
XOTeNN caenatb ee NOHATHOW M JOCTYNHOW OnA
no6oro KomaHaupa u oduuepa, — NOAYEPKHYN
rNaBHbIA KOHCTPYKTOP. — Ho go6ununch Gonbuwero.
HecmoTtpsa Ha 10 4to «MBONra-H» umeer mHoro
PEXMMOB paboThl, LOCTaTOYHO BCEr0 OAHOrO Yaca
3aHATUMN, YTOObI HAYYUTb NONL30BATLCSA €10 U PAAO-
BOW COCTaB.

JTO0 KpacHOpPeYyMBO MOATBEPAUNMN WUCMBITAHUS,
npoBeaeHHble cneuynanuctamu «AFAT — cuctembl
yNpaBieHMA» — ynpaBasiowas KOMNaHUA XONANHra
«leonHdbopMaLMOHHbBIE CUCTEMBI YNPaABAEHUAY,
yupexneHus obpa3oBaHus «BoeHHas akagemus
Pecnybnuku benapycb» U mogpasfeneHuin ceasu
BoopyxeHHbIx Cun.

Thanks to the developers” efforts, the Ivolga-N
radio station is capable of transmitting open and
restricted digital and analogue data at frequencies
from 1.6 to 420 MHz, supporting various working
modes with different types of modulation for trans-
mitting voice and data information.

A specific feature of the radio station consists in
its operation modes, which allow efficient exchange
of voice and data information in a difficult jamming
environment with natural and deliberate interfer-
ences of any type. Thus, in the course of alarge-scale
exercise of the Belarusian armed forces a severe
ECM environment was created on the firing range by
an electronic warfare system, but the Ivolga’s voice
could still be heard.

“While developing the R-101-5MN radio station we
were seeking to make it simple and easy-to-handle
for any commander and officer”, says the chief de-
signer. “But we have achieved even more than that.
Though Ivolga-N has many operation modes, it takes
justan hour to teach the enlisted men how to use it.”

This was eloquently proved during the tests con-
ducted by AGAT — Control Systems, the Belarusian
Military Academy and signal units of the Belarusian
Armed Forces.

* % %

“The trials of the Ivolga-N radio station were
conducted in rugged terrain”, said Lt. Col. Yevgeny
Mashkin, Ph.D. (engineering), chief of cycle and
professor at communications subdepartment of the
Belarusian Military Academy. “It was tested in differ-
ent modes: transmission of analogue data and voice
in the digital form with software-adjusted operating
frequency. The results obtained show that the radio
station ensures stable communication within the
range of 10 and more kilometres in the HF, VHF and

|
|
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UHF wavebands. Meanwhile, the Ivolga-N is quite
simple to handle regardless of the working mode and
does not require any special training. In addition,
the radio station provides secure information ex-
change between the users due to technical masking.”

Lt. Col. Yevgeny Mashkin emphasised another im-
portant feature of the R-101-5MN system: compat-
ibility with radio stations of the old and new genera-
tions, which makes it possible to phase the system
in gradually.

It is also worth mentioning that in the course
of the system’s trial operation, it was tested by
Belarusian special operations forces. In the severe
conditions of a task force mission, the Ivolga re-
vealed a true man's character. Being reliable, with

* % %

— WcnbiTaHus paguoctaHuuu «MBonra-H» npouns-
BOJMIIUCH B YC/IOBUAX NEPeCceYeHHOi MECTHOCTH, —
pacckasan HayanbHUK LuKna — npoteccop Kadenpel
cBA3M (haKynbTeTa CBA3M M aBTOMATU3UPOBAHHbIX
cucTeM ynpasneHus BoeHHO akagemMumn KaHguaat
TEeXHUYECKUX HayK, DOLEHT MOAMNOJKOBHUK EBreHui
MawkuH. — OHa UCNbITBIBANACH B PA3INYHbIX PEX M-
Max: nepefaya aHanoroBoi MHGopmaymuu, ronoca B
unMdpoBOM BUAE C NPOrPaMMHO-NEPECTPAUBAEMON
paboyeit yactoTon. MonyyeHHble pe3ynbTaThl
CBUAETENbCTBYIOT: pagMocTaHuusa obecneymBaer
YCTOWMYMBYIO CBA3b Ha paccTosiHuM ao 10 u bonee
kunometpoB B KB-, YKB- n [LIB-guana3one. lpwu
3Tom «WBonra-H» pocrtaTtoyHo Npocta B HAaCTpPOW-

Ke He3aBUCHUMO OT pexuma
paboTbl U He TpebyeT cne-

LManbHON MOArOTOBKM 06-

CNy)XXWBAloOLero nepcoHana.

Kpome Toro, pagnocTtaHums

oCyllecTBAeT nepegayy uH-

dopmaumu mexay aboHeHTa-

MU B 3aLUULEHHOM pexume

3@ CYET TeXHMYeCKoro ma-

CKMPOBAHMA.

MopnonkoBHUK EBreHui
MawWwkuH oTMETUN elle ofHY BaXKHYI 0COOGEHHOCTbL
nsgenuns P-101-5MH — conpsxeHue c pagnmoctaH-
LMAMM CTAPOro 1 HOBOrO MOKOJIEHMA, YTO NO3BONAET
NOCTENEHHO OCYIWECTBAATL NEPEBOOPYKEHME NOA-
pasgeneHun.

Kctatn, B xoge onbITHOM 3KcniyaTauum paguo-
cTaHuusa «Meonra-H» ycnena npoiTu npoBepky
M B CMNax cneuuanbHbiX onepauuit. B cyposbix
CMeLHa30BCKMUX YCNOBUAX OHA MOKa3ana HacToALWUNA
MyYXCKOI xapakTep. HagexHas, c yRoOHOW cyMKoM
AN HOCKW, NerKas B 3KCNNyaTauum U 06cnyxneaHum
— «MBonra-H» nonyynna BeICOKYIO OLEHKY 6OMLOB
cneunoapasfeneHun.

PagunoctaHums ocHalieHa crneynanbHbiM 3proHo-
MUYHBIM KpenjeHWeM, KOTOPOEe NO3BOJIAET HOCUTb
ee B TeYeHne OAUTENbHOro
npomexyTtka BpemeHu. Mo
BECOBbIM XapaKTepUCTUKAM
n3penne P-101-5MH neryve
OLHOAMANA30HHbIX pagmuo-

a handy bag for carrying it,
and simple in operation and
maintenance, the Ivolga-N
was highly appreciated by
members of the task squads.

The radio station is

equipped with a special er-

gonomic fastening, which allows carrying it for a

long period of time. As for its weight, an Ivolga-N

is by 1.5-2 timeslighter than the older single-band
radio systems.

Working with two stub antennae of the HF (1.6-
30 MHz) and VHF/UHF (30-420 MHz) wavebands,
with maximum output power notless than 5 W, an
Ivolga-N ensures up to 10 km of radio coverage in
all frequency bands. When directional antennae
are used in the HF band, the radio range may reach
300 km.

The system is capable of receiving and transmit-
ting the following types of information:
wm voice analogue information;
ym voice analogue information, converted to the
digital form by delta codec at a rate of 16,000 bps
in VHF and UHF;
wm voice analogue information, converted to the
digital form by vocoder at a rate of 2,400 bps in HF;

yu data, at rates of 300, 600,
1,200, 2,400 and 4,800 bps in
VHF and UHF;

wm data, at rates of 300, 600,
1,200 and 2,400 bps in HF.

M,
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AVATA30H YACTOT \ FREQUENCY BANDS:

1,6-29,999 Mry (KB); 1.6-29.999 MHz (HF);

30-107,975 My (YKB);

30-107.975 MHz (VHF);
108-173,975 MT'y (YKB-A); 108-173.975 MHz (VHF-A);

220-419,975 MT'y, (ALB). 220-419.975 MHz (UHF).

LLIAT CETKM YACTOT \ FREQUENCY SPACING:

25 kl'y B YKB- n 25 kHz in the VHF and UHF
[LB-guanasone; bands;

100 Hz in the HF band in FOF
and SR modes;

100 'y B KB-guanasoHe B
pexumax ®PY u CN;

1 kHz in the HF band in FA
and POFT modes.

1 kl'y B KB-gnanasoxe
B pexxumax AY u MMNPY.

CUMMIEKC U [ABYXYACTOTHbII CUMMIEKC @EEC
tuKcupoBaHHas paboyas yactota (PPY) emme
TexHu4eckoe Mackuposahue (TM) amme
aBTOMATM3MPOBAHHAsA aApecHas CBA3b @MC

nceBoCNyYaHas nepecTpoiika paboyeii YacToTsl @
(MNPY) B KB-puanasoHe

afanTUBHasA K MOMexaM CO C/ly4yaliHo U3MEHAeMol @mid
CKOpOCTbIO NCEBAOCNYYaiHas NepecTpoiika paboyeii YacToThl
(ANMNPY) B YKB- n iLIB-ananasoHe;

apanTauus no yactore (AY) amme
ckaHupytowmit npuem (CMN) amme
AeXYpHbIA npuem ([N) ame
petpaHcnsaums (PT) emme

. BEIAPYCh \ MILITARY-INDUSTRIAT. COMPLEX. BELARLS

CTaHLMIA cTaporo napka B noiTopa-Aga pasa.

Mpu paboTe Ha aBe wWTbipesble aHTeHHb KB oas
paboTkl B AnanasoHe 4actor ot 1,6 7o 30 Ml u
YKB/[OLB nns pabotsl B gMana3zoHe yactot ot 30 Ao
420 Ml npy MaKCUManbHOM BbIXOAHOI MOLLHOCTH
He MeHee 5 BT, «MBonra-H» obecneynsaer ganb-
HOCTb PafMOCBA3W BO BCEX fMana3oHax 4acToT
40 10 KM. A Npu MCNONb30BAHUW HANPaBAEHHbIX
aHTeHH B KB-gnana3oHe ganbHOCTb pagnoCcBA3n
moxeT gocturatb 300 Km.

ObecneynBaer npuem 1 nepeaayy ciepyrouiux
BUAOB MH(OPMALMK:

M PeyeBOi aHaNoroBoii MHpopMaLum;

M PeYeBoil aHanorosoit MHGopmayuu, npeobpa-
30BaHHON B UMb poByio hopMy AenbTa KOAEKOM CO
ckopocTbio 16 000 6uT/c B YKB- v [1LIB-guanasoHe;
M pPEYeBOil aHaNoroBoi MHbopMaLumu, npeobd-
pa3oBaHHO B UUdPOBY HOPMY BOKOZEPOM CO
ckopocTbio 2400 6uT/c B KB-guanasoHe;

M laHHBIX €O cKopocTbio 300, 600, 1200, 2400 u
4800 6uT/c B YKB- n [ILIB-guanasoxe;

M laHHbIX co ckopocTbio 300, 600, 1200, 2400
6ut/c B KB-gnanasoHe.

PEXWMbl PABOTbI \ OPERATION MODES:

»a simplex and dual-frequency simplex;
»m fixed operating frequency (FOF);
»» technical masking;

M automated address communication;

»» pseudorandom operating frequency tuning
(POFT) in the HF band;

»m interference-adaptive randomly
alternating speed POFT in the VHF
and UHF bands;

»» frequency adaptation (FA);
M scanning reception (SR);
»» duty reception;

D retransmission.
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Ifbl}(O,[I,HAFI MOLLHOCTb NEPEAATHNKA NP PABOTE HA HATPY3KY 50 OM:
DEED 110/1HOM MOUIHOCTBIO — He MeHee 5 BT; »m full power — not less than 5 W;

DEED MaJioii MOLHOCTbIO — He MeHee 0,5 BT. > low power — not less than 0.5 W.

OUTPUT POWER OF THE TRANSMITTER WORKING WITH A 50-OHM IMPEDANCE:

AMANA30H YACTOT \ FREQUENCY BANDS:

YYBCTBUTEJIbHOCTb MPUEMHWKA:
RECEIVER SENSITIVITY:

He 6onee 1 MkB gns 12 nb CUHAL
not more than 1 uV at 12 dB SINAD

HANPAXEHWE NUTAHWNA \ SUPPLY VOLTAGE
BPEMSA HEMPEPBLIBHOM PABOTbI: oT akkymynsTopHoil 6atapen
10HKTL-6-2 npu unkne (npuem/nepepaya/akoHomainsep)

CONTINUOUS WORK TIME: from the 10NKGTs-6-2 rechargeable battery a
t a cycle (transmitter/receiver/economiser

10,2-4 B\ 10.2-4 V

1:1:9 — 8 yacos \ 1:1:9-8 hours

TABAPUTHBIE PA3MEPbI \ OVERALL DIMENSIONS: 320 x 240 x 110 Mm \ 320 x 240 x 110 mm

MACCA (BE3 BATAPEW) \ WEIGHT (WITHOUT THE BATTERY): 3,5 kr\ 3.5 kg

<
F
b
COXPAHAET CBOH) PABOTOCMOCOBHOCTb MPU: |
DEED TEMNepaType oKpyxKatoweii cpeasl ot MuHyc 40 °C go natoc 55 °C; »» temperatures from —40 °C to +55 °C;
DEED O0THOCUTENIbHOI BNAXHOCTU BO3ayxa 98% npu Temnepatype nitoc 40 °C. » relative air humidity of 98% at +40 °C.
OPERATIONAL AT:
|
XapakTepucTtuku paguoctanumn «Msonra-H» no- The specifications of the Ivolga-N radio station
3BOJIAIOT MUCMOJb30BATL €e B KOMMiekcax cpeacts | enable its employment for exercising command and
PaAMOCBA3M ANA TaKTUYECKOro 3BeHa ynpaBieHus | control over troops on the tacticallevel and opera-
BO/iCKaMu, onepaTuBHOro ynpasneHus rpynnamu | tive control over groups of mobile users of uniformed
MO6MNbHBIX aBOHEHTOB CMNOBLIX CTPYKTYp, Be- | departments and services, as well as in automated
LOMCTB U CNYX6, a Takxe B aBTOMaTU3UpoBaHHbIX | control systems of differentlevels. -‘“

cucTemax ynpasiaeHna pasnnyHoOro ypoBHA.




