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This article introduces the methods and techniques for improving of the spectral
resour ces utilization effectiveness for GSM mobile networ k. We suggest the combined use of
orthogonal multiplexing and dynamic frequency and channel allocation as an optimal solution
for radio access network. Speech quality is an important measurement for the performance
evaluation in a wireless mobile communication system since voice is still the most used service.
The speech quality evaluation considered in this paper for GSM system employing
narrowband and wideband AMR codecs with Orthogonal Sub Channel (OSC) technique. OSC
feature proposes the way to double circuit switched capacity for GSM networks. It has
introduced two new channel modes, namely Double Full-rate (DFR), and Double Half-rate
(DHR), which have doubled capacity in comparison to legacy AMR channel modes. Many of
the efforts in standardization are concentrated on studying hardwar e improvements lead by
AMR DHR usage over AMR HR channel mode. Although AMR DFR has not brought
hardware efficiency improvements over legacy channel modes, in this paper it is shown that
speech quality is improved over AMR HR with the same blocking capacity. Therefore, it is a
good solution for some interference-limited networks. Furthermore, we also investigate the
speech quality of wideband AMR DFR codecs, which provides a substantial improvement
when compared with narrowband AMR. As GSM uses the combination of frequency division
multiple access and time division multiple access, the radio channel determines by the
frequency slot and the timeslot. When a channel assignment needs to perform because of a
newly initiated connection or handover, DFCA will evaluate all the possible channels and then
choose the most suitable one in terms of CIR for the assignment. For this reason, an estimate
of the CIR isdetermined for each availableradio channel. The pairing of two usersin the same
radio channel is one of the most critical of all the aspects of radio resource management. The
BSC can take advantage of the software-based pairing capability of DFCA to search for the
best pair among several candidates. Although the BSC uses part of the DFCA algorithm for
pairing, it is not necessary to synchronize BSS, asis usually the case when introducing DFCA.
In standard mode, each GSM frequency channel can handle 8 or 16 users when using the FR-
and HR-channel mode. Accordingly, the application of OSC to FR and HR calls, the 16 and 32
persons can occupy one frequency channel by double-FR (DFR) and double-HR (DHR),
respectively. To maintain QoS parameters, there were introduced the restrictions for a range
of using orthogonal subchannel. With use of OSC technique, we propose to distribute the
subscribers to three service quality classes. Simulation results confirm the effectiveness of
proposed methods, in terms of callslost probability.

Key words. orthogonal multiplexing, space division, bit error rate, spectral resource,
mobile networ k
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IIpoanasizoBaHO MeTOAM Ta TEXHOJOTIi minBUIIEeHHS e(peKTUBHOCTI BUKOPUCTAHHSA
CHEKTPAJILHUX pecypciB Mepexi MobGiibHOro 3B'sisky GSM. 3anmpomonoBano cymicHe
32CTOCOBYBAHHS OPTOTOHAJBLHOIO 00’ €AHAHHSA KaHAJIB Ta AMHAMIYHOI Nepe0yA0BH YaCTOTHO-
yacoBux pecypciB. st 30epexxenns napamerpie QOS BBeleHO 00MeKeHHsI 3a AaJbLHICTIO il
OPTOroHAILHOTO 00’ enHaHHA. Y 30Hi Aii OSC 3anponoHoBaHo po3moaiji A00OHEHTIB JiMIIe Ha
TPH KJIACH 32 SIKICTIO HaJaHH$ cepBicy. Pe3yibTaTH Mojen0BaHHA MiATBEPKYIOTH e)eKTHB-
HIiCTh BUKOPHCTAHHSI METOAIB YIiJIbHEHHS 3MeHIIeHHAIM iIMOBIpHOCTI BTPaTH BUKJIMKIB.

Karo4oBi cioBa: oproronajibHe 00’ €THAHHSA, POCTOPOBE Po3ijieHHs, KoedinieHT OiTo-
BUX MOMWJIOK, CHIEKTPAJIbHUI pecypc, MOOIIbHA MepexKa.

Beryn
Onniero 3 mpobieM BIPOBA/PKEHHS MEPEX YETBEPTOrO MOKONIHHS B ICHYIOUOMY ITIylli 4acToT €
HEJIOCTATHICTh Paio4acTOTHOIO pecypey A 3a0e3neueHHs MOKITMBOCTEH TEXHOIOTIT B TIOBHOMY 00cCs3i
Ta 3 BHCOKHMM pIBHEM SKOCTiI JIS KiHIIEBOro aOoHeHTa. (sl (yHKIIOHYBaHHS Mepexi HEOOXiTHOO
YMOBOIO € HasiBHICTh MIUPOKOI HEMepepBHOI CMYTH YacTOT.

Puc. 1. HRi FR ¢ GSM-mepeoicax

VY peanbHMX yMOBaxX y oIlepaTropa He 3aBXId MoOKe OyTH BiIbHa YaCTOTHA CMyra HEOOXiIHOT
BeNWYMHU. IS BUAUIEHHS YacTOTHHUX PECYPCiB MiJi MepeKi HACTYIHUX TIOKOJiHb HEOOXiJHO B
JMHAMIYHOMY PEXHUMI MPOBOJUTH MOHITOPHHT BUIBHUX YaCTOTHHX KAaHANIB 1 3AiHCHIOBATH iX pedapMiHT
Tak, mo0 3a0e3MeYnTH MaKCUMAaJIbHO IIUPOKI BUTbHI cMyTH yactor [1].

Ha cywyacHomy erari 3 MeTOIO €KOHOMil BUKOPHUCTOBYBAHOTO CIIEKTpa B Mepexkax cranaapry GSM
BuKopucToBytoThes koaeku HR (Half Rate) Ta FR (Full Rate) na 6a3i meroais konysanus AMR (Adaptive
Multi Rate) (puc. 1).

VY zaranbHOMY BHIAJKY OJMH 4YacTOTHHH kaHan mupuHOB 200 k[ MOXKe OJHOYACHO OOCIYTrOBY-
BaTH BicbMoX aboHeHTIB (FR), a BukoprcToByr0un koiek HR, MOXIMBO 00CIyrOByBaTH MIiICTHAIATHOX.

Metoau e(heKTHBHOT0 BUKOPUCTAHHS YACTOTHO-YACOBUX KaHAJIIB
OmHMM 13 METOMIB IMiABHUINCHHS (PEKTUBHOCTI BUKOPUCTAHHS pPajio4acTOTHOT'O PECypCy €
sacrocyBanus rexuosorii OSC (Orthogonal SubChannel) — oproronansroro 06’ €tHaHHs KaHAIIB.

Puc. 2. Opmozconanvhe 06’ cOnanus Kananie

Anroputm OSC 3maren nyOnmioBaTH TOJOCOBY €MHICTh y Kanamax GSM, nme nBa kopuctyBaui
MOXYTh BUKOPHCTOBYBATH OJIMH 1 TOH ke QisnuHmiA pagiopecypc oHOYacHO. [ MPaBUIBHOTO PO3iJICH-
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HSl CHTHAJIiB KOPHCTYBayiB KO)KCH KOPHCTYyBad TOBHHEH BHUKOPHCTOBYBATH Pi3HI TpEHYBaJbHI IMOCIHi-
JIOBHOCTI, 5IKi MOBUHHI OyTH B3a€EMHO KOPEIbOBaHI JUI JOCATHEHHS MakcuMasbHOI npoaykruBHocTi OSC.

ITIpu OSC y nampsivky Bim aboneHta UL (kananm “BBepx”) Ha 0a30Bili CTaHIII 3aCTOCOBYETHCS
MIMO po3aisieHHs: CHTHAIB Bil aDOHEHTIB HAa OCHOBI POCTOPOBOTro po3aiieHHs kanainiB (SDMA — Space
Division Multiple Access). CyTb mpocTOpOBOrO pO3JAUICHHS MOJNATae B TOMY, IO Pi3HI NepenaBalibHi
aHTEHM TepelaBaTUMYTh Pi3HI YaCTHHU OJIOKa iH(POpMalifHIX CUMBOMIB 200 pi3HI iHPOpMAaIiiiHi OJIOKH.
[lepenatoTh maHi mapajelibHO 3 ABOX a00 3 YOTHPHOX aHTeH. Ha mpuiiManbHid CTOPOHI 3IIMCHIOETHCS
NpPUAMAIOTh 1 PO3MONUISIOTh CHUTHAJIM PI3HUX aHTEH, 1 CTa€ MOXJIIMBHM 30UIbIICHHS MaKCUMAJIbHOI
IIBUAKOCTI MepeiaBaHHs JaHuX B 2 a00 B 4 pasu.

Y rtakomy pasi npu BukopuctanHi TexHojorii OSC mocTaTHbO OCHAIlyBaTH 0a30Bi CTaHIll ABOMA
npuitmaneauMu MIMO anteHamu (1Bi mepenaBajibHiI aHTEHH — JBi MOOUIBHI CTaHINi), 110 30LTBIIMTH
MPOIYCKHY CIIPOMOXKHICTh MEpEeXi y JBa pa3d, TOOTO 0OCIyroByBaTH JBOX aOOHEHTIB Yy OIHOMY
4aCTOTHO-4YaCOBOMY KaHaJi.

VY HanpsMKy Bin aboHeHTa 10 6a30Boi craHimii DL (kanan “BHHM3”) Ga3oBa CTaHIlis MOCHIAE JIBOM
kopuctyBauam OSC exnnmii QPSK (Quadrature Phase Shift Keying) moxynsoBanuii curnan, skuii Moke
Oytu migmMHokuHOKO 8-PSK cy3ip’s, ne Haiictapmmii O6iT MiCTHTh iH(OpPMAIiIO Ui KOPUCTYyBava ITiKa-
Hany O, a Momommmii OIT MICTUTh CHUTHAN JJis KOpUCTyBaua miakanany 1. 3aBmasku TexHosorii EDGE
(Enhanced Data Rates for GSM Evolution), sxa mnpu mepemaBaHHI JaHHX BHKOPHCTOBYE (ha3oBY
Oararomnosutiiiiny mMozayisaito (8-mosumiiiiny) 8-PSK (Phase Shift keying), anropurm OSC “zammBac”
QPSK y 8-PSK, nepenaroun suiiie 4oTUpH TOUKH Cy3ip’s [2].

MoOinbHUI TepMiHal 31aTeH JCKOAYBATH Liei cymapHuii curHan sk 3pudaiinunii GMSK (Gaussian
Minimum Shift Keying) curnan. Omnak depe3 6araTonpoMeHeBe MOMMPEHHsI, OPTOrOHAIbHI BIaCTHBOCTI
MK CHTHaIaMi 000X a0OHEHTIB 3MEHIIYIOTHCS Ha MIXXCHMBOITBHIH 1HTEpepeHIIii Mix IBOMa CUTHAIaMH.
OnHuM 13 IpUKIIAIIB A7 TTOIaBIICHHS MDKKaHAIBHOI iHTepQepenIlii Ha MpUHMabHIA CTOPOHI € aIropuT™M
SAIC (Single Antenna Interference Cancellation). Came BiH BUKOPUCTOBYETHCSI Y MOOUIBHUX MTPUCTPOSIX 3
2003 p. 3aBasKH CBOIM EKOHOMIYHUM Ta SIKICHUM IOKa3HHUKaM.

(H.a

(0,0)

(H.a.)

(nigxanan 0, nigranan 1)

Puc. 3. I[Tiomnooxcuna cysip's 8-PXK y kanani * enu3z’

HaiicTOTHIIMM HEIOJIKOM METOAY OPTOrOHAJIBHOrO 00’ €IHAHHS KaHAIIB € OOMEXEHICTh 30HH i
i€l TEXHOMOT1].

J1yis 3aCTOCYBaHHSI METOILy OPTOrOHAJIBHOIO 00’ €IHAHHS KaHAJIiB BBOJUTHCS YMOBHE OOMEXKEHHS, a
caMe peKOMEH/IOBaHO ii 3aCTOCOBYBATH y OJIMOKHII Ta cepenHiil 30Hax il 6a30Boi cTaHil (BHIIe Bia piBHS
-93 nbn) [3]. Lle oOMexeHHs BKUTO sl 30epeKEeHHS MapaMeTpiB SKOCTI MepefaBaHHsS TOJOCY IS
KIHIIEBOrO aDOHEHTA.

Busnaunmo edekrtuBny Binctanp mist aii OSC y rycroHaceneHoMy myHKTi. J[jIst IbOro BUKOpHC-
taemo monens Oxamypa-Xara, sika Jla€ 3MOTY BU3HAYNUTH BTPATH MPH MOIMIMPEHH] paJioXBUIIb 3aJIEKHO BiJl

67



BiZICTaHi MPH 3a1aHiii 9aCTOTi HECYYOl, T'YCTOTI HACEACHOCTI TEPUTOPIi, BUCOTI 6a30BOi cTaHIlii (e eKTHBHE
snadenus a1 GSM cucremn BBaskaemo 30 M) Ta BHCOTI MOOiITBHOI cTaHmii (eheKTHBHE 3HAYCHHS JUIS
GSM cucremu BBaxkaemo 1.5 m). BizbMeMo mozens i ypOaHizoBaHuX (FyCTOHACEICHUX) TEPUTOPIH.

— 80

L{d)- 83

— 80

0 200 400 600 300 1x10°

Puc. 4. Mooenv Oxamypa-Xama onss OC

Ockinbku Momenb OkaMmypa-XaTa 300pakye 3aJeKHICTh BTpaT, IO 3a3HA€ CHTHAN I Yac
MOUIMPEHHS, TO BHECEMO JOAATKOBHH JOJAHOK, SKHHA XapaKTepu3ye piBeHb IMOTYKHOCTI TepenaBava
0a30Boi cTaHIii Ta BigHiMeMo BTpaTh (puc. 4). baunmo, 1m0 epextrBHe BukopucTanus texuonorii OSC e y
Mekax Bim 400 mo 500 merpiB Bij po3MilieHHs 6a30Boi crauiii. [Ipote, 3 iHIIOro 60Ky, OOMEXEHHS 3
JAJIBHOCTI POOOTH TEXHOJIOTI OPTOrOHANBHOTO 00’ €JHAHHS KaHAIB iCTOTHO HE BIUIMHE Ha YIIIIbHCHHS
YaCTOTHO-YaCOBOI'O PECypCy Ha TEPUTOpIl 3a MICTOM, J¢ BiJACTaHI MK 0Oa30BUMH CTaHIISIMH MOXYTb
cATraTh JCKUIbKOX KUTOMETPIB.

BukopucroBytoun komeku FR i HR nHa 6a3i anroputmy komyBanas AMR Ta Texnonorito
OPTOTOHAJBHOTO YIILTbHEHHS KaHalliB aOOHEHTIB Mepexi, YMOBHO MOXHA PO3JUIATH Ha YOTHPH KJIacH 3a
AKicTIO 00cayroByBanus (puc. 5).

Puc. 5. 3avimanns pecypcie abonenmamu pisHux K1acie
JA7ist KUTbKiCHOT OIIHKM CTUCHEHHS! CIIEKTpa CTUTBHUKOBOI MEpeXi BBEEMO Taki KoedilmieHTH:
fr — nokasye yactky aboHeHtis FR;
dfr — nokasye yactky abonentis FR+OSC (DFR);
hr — mokasye gactky adbonenTiB HR;
dhr —mokasye uactky abonentis HR+OSC (DHR).
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BBeneMo Takox MOHSTTS KOe(illieHTa YIIUTbHCHHS

A= fr +1/2dfr +1/2hr +1/4dhr (1)
BukoHaBmm enemeHTapHi apu()METHYHI Oreparlii, OoTpUMaEMO
A= fr +1/2(dfr +hr)+1/4dhr 2

KoedimieHT yniibHeHHS MOKa3ye Ky YacTKy CIIEKTPaJbHUX PecypciB MOXXHA BUBUIBHUTH. Tomi y
30Hi 1ii OSC OymyTh HasBHI JIMIIIe a00HEHTH TPHOX KJaciB, a came: FR, DFR, DHR.

Puc. 6. Knacu abonenmis y 6udichiti ma cepeoHitl 30Hax

[Ile oqaUM METOIOM MiJBUILEHHS e()eKTHBHOCTI BHKOPUCTAHHS CIIEKTPAILHUX PECYPCiB TEXHOIOTil
GSM e DFCA (Dynamic Frequency and Channel Allocation) [4]. Lleit meron 6asyeThcs Ha 300pi
CTaTUCTUYHUX JaHUX PO CTaH MepexXi Ta BHOIp 4acTOTHO-4YAaCOBOTO KaHAIY pealli3yeThcs Ha OCHOBI
HAWKPAIIOro BiHOMICHHS CUTHAI / IIIyM.

VY koHTponepi 6a30BUX CTaHIH GOPMYETHCS MaTPHIIS MEPEIIKO JUTS BCiX BUIBHUX YaCOBUX KaHAIIIB,
BCix 3amanux Habopi yactot (MA - Mobile Allocation) i ctpu6kis mo gactori (MAIO - Maobile Allocation
Index Offset). [Ipu BcTaHOBICHHI HOBOI'O BUKJIMKY 200 XEHIOBEPY aHATI3Yy€eThCsl Kiac aOOHEHTCHKOI CTAHIIIT
Ta MoTpiOHe /IS HEl BiHOIICHHS CUTHAJ/IITYM, MOTIM BUOUPAIOTHCS pecypcu (YacoBHiA KaHau, HaOip 4acTor,
3CYB CTPHOKIB 0 YaCTOTI), 110 3a0€3Me4yI0Th HEOOXITHE 3HAUCHHS CUTHAII/IIIYM.

Puc. 7. Junamiunuii 6ubip uacmomuo-4aco8020 KaHaLy

Lle#t MeTon € aieBUM y pa3i OOpoThOM 3 MDKKaHAJIBHMMH 3aBajJlaMd Ta BHPIIICHHS MpoOiieM
CHUHXPOHI3allii, a TAKOX HOro BUKOPUCTaHHS pa3oM i3 TexHojoriero OSC no03Bonsie BUOpaTH HalKpalux
aOOHEHTIB A1 0OCIIYTOBYBAaHHS B PEXKUMI JyOIIOBaHHS MPH OPTOTOHATIBHOMY 00’ €/JHAHHI JBOX CHTHAIIB
BiJ aOOHEHTIB.

Pesynbratn Bukopucranus DFCA BigoOpaxkeni Ha puc. 8. [loka3aHo 3aleKHICTh BiJCOTKa HeBJa-
JHMX Crpo0 BCTAHOBJICHHS 3’ €HAHHS Bijl 3aBaHTaXXEHOCTI 4acTOTHO-4acoBoro pecypcey (EFL - Effective
Frequeny Loaded) [5]. SIk 6auumo, 1o npu BukoprcranHi agroputMy DFCA mokasHuku poboTH Mepexi €
ICTOTHO KpalliMH, aHDbK 0€3 HbOTO.
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Puc. 8. E¢pexmuenicmo ancopummy DFCA

3aBsIKM BUKOPHCTAHHIO I[bOI'0 METOIY MOXKHA 30UIbIITYBATH KUIbKICTh a0OHEHTIB, SIKUM HAJIa€ThCS
cepBic y pexxumi qyomoBanus (g gac Bukopuctanus Texuonorii OSC).

MoaesoBaHHs nMpouecy 00cJIyroByBaHHsi a0OHEHTIB

PoboTa Momeni po3aUTIOETHCS HA 1B STallH:

1) craTHYHOrO MOJIEIIOBAaHHS, IPU SKOMY HEMae MOLTY Ha KaTeropii aboHeHTIB. Y 1bOMY eTarli mpH
HAJXO/DKCHHI 3asfBKM Ha OOCIIyrOBYBaHHS 3IHCHIOETHCS IIEPEBIpKa HASBHOCTI BUIBHOTO
YaCTOTHO-9ACOBOT0 KaHAITy Ta 32 HOTO BIICYTHOCTI aOOHEHT 3aHOCHUTHCS B Uepr'y Ha BiNOiH;

2) IMHAMIYHOTO MOJICIIOBAHHS, TPH SKOMY BHKOPHCTOBYIOTHCS TEXHOJOTII OPTOTOHAIBLHOIO
00’ eIHAHHS KaHANIB Ta JUHAMIYHOI Nepe0yI0BH YaCTOTHO-YACOBUX KaHAIIB. 3p0O3yMilo, 10 B
ILOMY €TaIli 301IbITYEThCS EMHICTh MEPEXi Ta 3MEHITYIOTHCS IMOBIPHICTh BTPATH BUKJIHKIB.

PosrisiHemo pesymbraTet po0OTH, 3alpoNOHOBAaHOI Ta omucaHoi Buiie. Lls Momens BpaxoBye

OOMEKEHHSI 30HM [Iii TEXHOJIOTIi OPTOrOHaJALHOrO 00 €IHAHHS KaHAJliB Ta BIAMOBIAHO aOOHEHTH, SKi
nepeOyBaroTh 1032 IIEF0 30HOI0, HE MOXKYTh OTPUMATH TIOCITYTH B PEXKUMI TyOIIOBAaHHS.

Ha puc. 9 BinoOpaxkeHi pe3yiabTaTH poOOTH IpOrpaMu OOCIYrOBYBaHHS BXIJIHOTO HaBaHTaXKCHHS

Big aboHeHTiB GSM Mepesxi. Bxigaumu napamerpamu Oyiu:
muprHa crektpa (3.4 MI'm);
IHTEHCHBHICTh HAIXOKEHHs BUKIHKIB y cucTemy (80 BHKI/XB);
Cepe/IHs TPUBAJICTh BUKIMKY (32 CTATHCTHYHUMHU JaHUMHU 151 Belu4nHa aopiBHioe 81 c);
TPUBAIIICTh MOJCTIOBaHHS (24 rom).

10 f : -
P_BTp(%): 6.121 -

=
=

»_BTP(%): 0.4286 [

AMOBIpHICTE BTPATA BUKAMKY, %
o
=

SO S e A A = [IMHEMIYHWIA pO3NOAIN pecypeis |-
: : m—— CTATHYHNI POZNOAIN peCYpCi8

10°
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IHTEHCUBHICTE BXiQHOTO HABAHTAMEHHA, BUK//XB

S S
110 145 120
Puc. 9. 3anexcnicmo imogipnocmi empam 6i0 IHMEHCUBHOCMIE GUKIIUKIE
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Ha rpadiky BimoOpakeHi pe3yabTaTH MOACIIOBAHHS IMOBIPHOCTI BTPAT BUKJIMKIB BiJl IHTEHCHBHOCTI
BXiIHOTO HaBaHTaxxeHHs. CUHS KpHBa BifoOpakae IMOBIPHICTh BTpPAaT Uil JHHAMIYHOI POOOTH CHCTEMH
00CIyroByBaHHS BUKJIHKIB, 2 YepBOHA KPUBA — CTATHYHOI pOOOTH.

VY pa3si inTeHcuBHOCTI HaBaHTaxxeHHs1 100 BHKIMKIB Ha XBWJIMHY OTPUMYEMO 3HAYHHWHA BUTpAIl B
aKoCTi oOcmyroByBaHHs - B 14 paszie. lleil Burpam MoKHAa BHKOPHUCTATH JUIsS TOKpPAIICHHS SKOCTI
00cCiIyroByBaHHsi aOOHEHTIB, TOOTO 30UTBIIMTH KiTbKicTh FR-a0oHeHTIB (HAWBHIIOrO KiIacy sKOCTI
00CITyroByBaHHs), 1 BTpaTH He OyAyTh 3MiHHI NMPH BBEACHHI IMHAMIYHOI CHCTEMH OOCIYrOBYBaHHS, a
SKICTh TIOKpAIIUThCsA. ADO )X MOKHA 3BUILHUTH CHEKTPANBHUI pecypc Ui BIPOBAKEHHS Ta PO3BUTKY
MOOUTEHUX MEPEK HACTYITHUX TTOKOJIHb.

BuchHoeku

BukopuCTOBYI0YH alTOPUTMH OPTOTOHAIBHOTO YIIUTbHEHHS Ta JTUHAMIYHOI TiepeOyqoBU KaHaiB,
JocsraeMo  e(peKTHBHIIIOrO BUKOPHCTaHHs pajiodacToTHOro pecypcy GSM-mepexi Ta, 3aBIsSku ixX
OJIHOYACHIH poOOTi, 3a0e3MeYyeMO BHCOKHH PiBEHb SKOCTI OOCIYroBYBaHHS 32 YMOBH OOMEKEHOIO
JOCTYIy J0 YacCTOTHO-4acoBoro pecypcy. Ilomin aOOHEHTIB Ha KjacH 3a SKICTIO OOCIyrOBYBaHHS Ja€
3MOTY 3aJIMIIUTH HaJIJAHHS CEPBICY B HAJGKHUX MEXKaX.

Beenenns xoedilieHTa yHIIBHEHHS J03BOJISIE B YMCIOBOMY BHIVIAII OLIHWUTH 3adHATICTE GSM-
KaHaJIB 1, SK HACIJIOK, — MOXK/JIMBE HaJIaHHS BUIBHOI YaCTHHM CIIEKTpa JUIS 0OCIyroByBaHHS aOOHCHTIB
MEpEeXKi iHIIOro MOKOIIIHHS, SKa MpaIfoBATUME Y CIIUILHOMY Jiana3oHi 4acToT.

ITin yac mozentoBaHHsI 3a iHTeHCHMBHOCTI HaBaHTaKeHHs 100 BUKII./XB. OTPUMYEMO 3HAYHHIA BUTPAIII
B IMOBIpHOCTI BTpat BUKIHUKIB — B 14 pa3iB (Ha 5.5 %). Lleii BUrpaiin Mo)xHa BUKOPUCTATH IS MTOJIITIICHHS
SIKOCTI 00CITYyTOByBaHHS a0OHEHTIB, TOOTO 30LIBIIUTH KUTbKICTh FR-a00HEHTIB HaWBUIIOTO KIacy SKOCTI, 1
BTPATH HE 3MIHATHCS NIPU BBEJCHHI JUHAMIYHOI CUCTEMH OOCIYTOBYBAHHSI, a SIKICTh IMOKPAIIUThCS; abo kK
MOXHA 3BUTBHUTH CIIEKTPATBHUN pecypc JUIs BIPOBAKEHHS Ta PO3BUTKY MOOUTFHUX MEPEK HACTYIMHHUX
MOKOJTiHb.
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