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VIIK 378.653

HAYYHBIE NMYBJINKALIUN

MoaeAu AAfl OLLEHKH 39 PEKTUBHOCTH
MCNOAb30BaHUA PAAMOYACTOTHOrIO CNeKTpa
Ha 0CHOBE MYAbTHAreHTHOU TEXHOAOTUM

MpuBegeHo noHATNE 3P PeKTUBHOCTY NCMONIb30BaHNA
pagnoyactoTHoro cnekTpa (PYC). PaccmoTpeHbl OCHOBbI
meToanKu pacyeta a¢pdpekTnBHocTr PYC, BKNtovatowwen

TeXHNYeCKYo, SKOHOMN4YEeCKYyIo 1 coynasibHyto

coctasnaowme. [Ina nx pacyeta npepsoKeHbl Moaenu B

B.A. BULLHAKOB,
npodeccop, 4. T. H., npodeccop kadeapbl UKT

YO «benopycckuin rocyfapcTBeHHbIN yHUBepcuTeT
NHPOPMATUKMN 1 PaANOINEKTPOHUKN»

MN.A.JIAKM30,
counckatenb kapeapbl TKC

BuAe psAAa Kputepues. Jnsa nporpammHoi peanusauum

KputepuneB oueHKn 3$dekTuBHocTM PYC Heobxogmmo
Mcnosib3oBaHie TEXHOMNory MynbTrareHToB. lNprneBegeHa

CTPYKTYpa 1 onncaHne KOMMOHEHT MyJibTMareHTHOWN
cuctembl (MAC) ons aBToMaT3aLMK OLEHKM
a¢pPpekTBHOCTM PYC B AUHaMNUYECKNX YCIOBUSAX.

Bepenne. Ynpasnenne PUC B 1e/1AX NOBbIIEHN A
3¢ (PeKTUBHOCTY ero UCIIOIb30BAHNA ABJIAETCA BaXK-
Hejilreil 06/1acTbIO IeATeTbHOCTU rOCyfapcTBa. Tep-
MUH «yIpaBjeHNe UCIONb30BaHNeM PafuodacTOT-
HOTO CIIEKTpa» UCIOIb3YeTCs /sl ONUCAHMS pas/iny-
HBIX aIMVHUCTPATUBHBIX U TEXHUYECKNX IIPOLIEAYP,
KOTOPpBbI€ O/DKHBI TaPaHTUPOBATh BO3MOXKHOCTD pa-
IMOCTAHIUAM Pas3/IMYHbIX PagMOCIyK0 paboTaTh, He
cosfaBas IoMexX paboTe APYIMUX pafMo3TeKTPOHHBIX
cpencts (POC) 1 He MCHBITHIBasA TOMEX CO CTOPOHBI
Ipyrux pajuocraHumii [1].

ITnara 3a ncnonpsopanue PYC ycraHoBieHa BO
MHOTMX CTpaHax Mypa. MeTonMKY pacyeTa pa3oBbIX
U eXKeTOJ[HbIX IIaTeKeit 3a ucnonbzopanue PUC pas-
pabaThIBAIOTCS HALMOHAIBHBIMU Pa/INOYaCTOTHBIMMI
CIy>x6aMM € y4eTOM 0COOEHHOCTeI CTPaHBI, reorpa-
(dryeckoro mooXKeHus , ypoBHs pasBuTus nHdo-
KOMMYHMKAIVIOHHOM MHPPACTPYKTYPHI, @ TAKXKE I10-
TEHLMATIbHOTO CIIPOCa Ha YCIIYTY 37IeKTPOCBA3N [2].

s Pecy6rixu Benapycp akTyanbHbIMM 3ajauaMu
SIBIISTIOTCST onipefieneryie 3¢ peKTMBHOCTH UCIIOIb30Ba-
HuA PYUC yxe pelicTByoluMy oriepaTopaMu CBA3Y U
BO3MO>KHOCTD OLIEHUTD 3 (PeKTUBHOCTD JCIIO/Ib30Ba-
HIS 9TOTO CIIEKTPa MpeAonaraeMbIMyI HOBBIMH OITe-
paropamu cBsasu. [Tpu paspaboTke METOMKY OLieHKU
u pacdera 3QpPeKTUBHOCTI MCIONIb30BaHNs Pajyo-
4acTOTHOTrO crekrpa B Peciybnnke Benmapycns Heo6xo-
IVIMO VICIIONTb30BaTh 3apYOeKHBIIT OIBIT [3].

MeTtopuka oneHKH 3¢pPeKTUBHOCTH UCIOTH30BA-
HusA PUC. [Ipenyiaraetcs onpenenmutsb 3¢ GeKTUBHOCTD

BeﬂOpyCCKaﬂ rocyfapcTtBeHHasa akagemua ceA3n

|
Knioyeeoie cnosa:
paduoyacmomHelili cnekmp (PYC), 8udel
appexkmusHocmu PYC, mynemuazeHmHsie
mexHosnoauu, cmpykmypa MAC

ucnonb3oBannsa PYC Kak Mepy UCIIONb30BaHMA, T. €.
KaK COOTHOIIEHNUE JOCTUTHYTOTO pe3y/lbTaTa U MaK-
CMMaJIbHO BO3MOYXHOTO (3Ta/I0Ha); COOTHOIIEHME pe-
3y/IbTaTa C 3aTpaTaMm.

ITop sddexTuBHOCTDIO UcnTONb30BanNA PUC 6y-
IeM IOHMMAThb COBOKYIITHOCTb TEXHMYECKUX, KO-
HOMMYECKNX VM COIMATbHBIX AeMICTBUIL, HAIIpaB-
JIEHHBIX Ha MaKCUMaJbHO BO3MOXHOe obecmede-
HMe TeXHUYECKUX M COIMAaTbHO-IKOHOMIYECKNX
noTpebHOCTel rocygapcTaa. Ha ocHOBaHUY 9TOTO
omupeneneHus 3P PpeKTUBHOCTD MCHOTB30BAHMS
PYC 6ymem pasjensiTh Ha ClefyoOLIMe BULBL: TeX-
HIMYeCKasi, 9KOHOMUYecKas U COoIMaabHas.

Heo6x0/i11MO OTMETUTD, YTO He [/Is1 BCeX paju-
0CIyX0 MOXHO IIPOBOJUTH OLIeHKY 3G PeKTUBHO-
ctu ucnonb3osanus PUC. Tak, HekoTOpble CYODb-
eKTBbI XO3A/CTBOBAHNUA MCIONb3YIOT BBIJeTeHHBbII
UM PafMoOvYacTOTHBIN CIEKTP B CBOUX TeXHOJOTU-
yecKkux npoueccax. IlosTomy npennaraercsa Bcex
II0/Ib30BaTesIell PajjlioYacTOTHOTO CIIEKTpa pasfe-
JIUTD, Ha TEX, KTO MO/Iy4aeT MPSIMYIO BBITOJY OT JC-
MOTb30BAHNUSA UMY PAJMOYaCTOTHOTO CHEKTpa, U
TeX, KTO IIOTy4aeT KOCBEHHYIO BHITONY. [leneHue mo
STHM I'PYIIIaM IpefIaraeTcs OCYIeCTBAATD 110 Ta-
KOMY KpUTepuIo: CyObeKThl X03ACTBOBAHMSA, KO-
TOpble VICIONb3YIOT BBIENIEHHDIN UM CHEKTp A
HpefoCTaB/IeHN s PaJMOTEXHONIOTNIT IPYTUM CyO'b-
eKTaM X03AMCTBOBaHMA UM PpU3NIECKUM JIULIAM,
OTHECTU K IIepBOII TPYIIIE, @ BCeX OCTANbHBIX — KO
BTOPOIL.
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Jnst omeHkn o61ert 93¢ HEeKTUBHOCTY UCIONB30-
Banus PUC (E) He06XORMMO UCIIONB30BATh CIERY-

Iolljee BbIpaKeHLe:

E=CE +CE +CE, (1)

tne E , E, E, - 3¢ dexTUBHOCTM TeXHUUECKAs,
SKOHOMMYECKAS ¥ COL[MATIbHASL COOTBETCTBEHHO, C ,
C,, C, - xoppexTupyoue kosppuumenTnt A s¢-
(beKTUBHOCTEl TeXHUIECKOIl, 9KOHOMUYIECKOI 1 CO-
IMa7IbHOM COOTBETCTBEHHO.

KoppexTupyiouue ko3¢ puijneHTs HEOOXOTUMO
MCIIO/Ib30BAaTh, YTOOBI YUNTHIBATH 3HAYMMOCTD TOI
UM MHOT 3¢ (PEKTUBHOCTH, a TAKXKe ee OTCYTCTBIE.
Tax, ecnu 3HAYMMOCTD KaXKI0I U3 3 deKTUBHOCTEI!
paBHoueHnHa, T0 C, = C, = C,. B ciyyae korma ta
i nHasg 9PpPEeKTUBHOCTb OTCYTCTBYET, HE00X0-
IVMO BBIOMPATh KOPPEKTUPYIOWNIT KO9PDUIVEHT,
paBHBIT Hy/I0. O611as CyMMa KOPPEKTUPYIOLINX KO-
spduumenton C, + C, + C, =1 [4].

B Pecnybnuke Benapycy cobcrBenHnkom PUC
BBICTYIaeT TOCYAAPCTBO, YTO obecreunBaeT Mpro-
PUTETHBIE YCIOBUA JJIS peanu3aluy rocygapcTBeH-
HBIX IPOT'PaMM, B TOM 4MC/Ie oOecIedeHus Halu-
OHaJ/IbHOJ 0€e30IIaCHOCTH, peanns3alnnuyl HaydHbIX
npoekToB. IIpy sTOM peanmsanus pIHOYHBIX MOJ-
x0710B K Bbifiesiennio PUC npepcraBisgercs Kak He-
00XOIVMMOCTb OTKa3a OT TOCYAapCTBEHHOI GOpPMBI
COOCTBEHHOCTH, YTO SBJISIETCS HE COBCEM BEPHBIM,
T. K. COBpeMeHHas CHCTeMa IPaBOOTHOIIEHNII 1O-
3BO/IsIeT pa3paboTaTh MeXaHM3MBI OOMeHa COBO-
KYIHOCTBIO IIPaBOMOYNMIl 6€3 M3MEeHEeHNs TUTYIA

cobcrBeHHOCTH. [IprMepoOM SIBJIsETCA HONTOCPOY-
Has apeHfpa semnu [5]. Jna apdexruBHoro pyHx-
IMOHVPOBAaHUA PBIHOYHOTO MeXaHM3Ma BaXkHee
co3JaHMe U NOjJep)KaHMe PaBHBIX IIpaB AOCTyIa
K pecypcy, OTHOCUTeIbHAsI CTAOMIBHOCTD YCIOBUIL
GYHKIVOHMPOBAHMS CYOBEKTOB X035/ICTBOBAHNA,
BBIIIOJIHEHE JOTOBOPEHHOCTEN U 00513aTeIbCTB,
HPO3PavYHOCTH ¥ OTKPBITOCTH OTHOIIEHUIA.

Texuudeckas s¢ppekTuBHOCTh. COracHo pe-
koMeHganuamM MCO [2] m1sg OLeHKU TeXHUYeCKO
9 deKTUBHOCTHU [JOIDKEH MCIIONb30BATHCS MOMXOT
«II0JI0Ca — MPOCTPAHCTBO — BpeMsa». OLieHKa nc-
IONTb30BAHNUSA CHEKTPA 1 B 3TOM C/lydae JO/KHA
OTIpefieNsAThCS KaK OTHOIIEHME KonudecTBa nHpop-
Manum M, mepesaHHON IO KaHaly, K BeJIMYMHE JIC-
nonbp3oBanus cnekrpa U = AfSt (rge Af - mupuna
IIOJIOCHI YaCTOT, S — IO /ib 30HBI 0XBaTa, f — BpeMs
paboTbr). OTHAKO 3TOT IIO/IXO/, [TO3BOJIAET NOYIUTD
yBeM4YeHMe BEIMIMHBI 1| 32 CUET yMEeHbIIEHN N -
PVHBI ITOJIOCHI YaCTOT, TJIOLIA/IV 30HBI OXBaTa U Bpe-
MeHM pabOTBL, YTO Ha CAaMOM fie/ie YXyAlIaeT TeXHU-
4ecKy10 9p¢deKTuBHOCTD. II09TOMY MCIONb3OBaHNE
3TOTO MOJXO0/ja He SIBIISIETCS 11e71eCO00pasHBIM.

OrMeTnM, 4TO IIPU BbIJade NUIEH3UY OIepa-
TOPY, IIPefOCTABNA0IIEMY Ty WIN UHYIO YCIYTY,
OTOBapuBaeTCs TEPPUTOPUA, HA KOTOPOU Oyper
HIpeJoCTaBIAThCA 3Ta YCIYyra, a 3HA4YUT, U IIJIO-
mayb. Tak)Ke KaX/JOMy OllepaToOpy BbIaeTcsA pas-
peleHne Ha pabOTy B HEKOTOPOJL IIONOCE YaCTOT,
T. e. 3agaeTcs Af.
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[IpoananusupyemM BO3MOXXHOCTb MCHONb30Ba-
HUA TIapaMeTpa 1), B KayecTBe KPUTEPUs OLEHKU
ucnonb3oanusa PUYC paguocayxbamu.

J7A OLleHKNM CHCTeM IOABIUKHOI 3TeKTPOCBA3U
texHonoruyu UMTS/LTE B kauecTBe KpUTepus Ipef-
JlaTaeTcs MCIONb30BaTh TaKOI IMapaMeTp KakK Cpef-
Hee 4YJCI0 KaHanoB ceTn. CpeHee 4MCI0 KaHATOB
HeoOXOJMO IIPOBOJUTD 32 BpeMs ¢ PaBHOTO OJHUM
cyTkaM (24 gaca). Torga BeM4uuHy T MO>XKHO OIpe-
IeUTD IO CIepyolei popmye:

n,=txn/t (2)

Heo6x0a1MO OTMETUTD, 4TO B (2) BeNM4MHA 1,
~ YUCJIO KAHAJIOB CETHU, UCTIONb3YIOIUX BpeMs f, <
t. Ecnmu Bce KaHaIBI OYAYT MCIIONIb30BAThCSA B TeUe-
HIe OJTHUX CYTOK (24 yaca) HEMPEPBIBHO, TO 1| = 1,.

KoHe4yHBIM pesynbraToM M1060r0 3¢ PeKTUBHOro
VICIIO/Ib30BAaHMA PafiioyacTOTHOrO CIeKTpa 6yzer
ABIATHCA OOJbIIee KOMMYECTBO aOOHEHTOB, IIPK-
XOAALIMXCA Ha BbIIETIEHHYIO TIOJIOCY PaiiodacToOT.
9TO KOCTUTAETCS ABYMs CIIOCOOAMM:

— KOJIMYEeCTBEHHO — ITyTeM yYBe/INYeHN IO
HOKPBITUA CeThIO OIIePaTOPa;

— KaueCTBEHHO — IIyTeM YMEeHbIIeHUA pajuyca
COTHI U, CIELOBATE/IbHO, yBeINdeHNsA Koadpuuu-
€HTa MOBTOPHOTO MCHO/Ib30BAHMS PafMOYaCTOT.

BBemem mousTHE «K03DPULMEHT MOKPBITUS Ce-
TBIO OIlepaTOpa», OIpee/nsAeMblil KakK:

Ol — G)

THE S | puurns ~ TIOIIAND TIOKPBITHA CETDIO OIEpa-
Topa; S, — minomanb Pecny6nuku benapycs.

JJaHHBI KpuTepuit Oy/eT JaBaTh KOMMYECTBEH-
HYI0 OLIeHKY 9 (deKTUBHOCTYU MCIOIb30BAHNS pa-
IBVOYaCTOTHOTO creKTpa. Hambonee coxHbIMU B
mnate oueHK 3G deKTUBHOCTI UCIIOIb30BAHMS pa-
OMOYAaCTOTHOTO CIIEKTPa Ha CeTOJHAMIHNII MOMEHT
SABNAITCA TEXHOJTOTUY MOJABUXKHON PaguOCBA3N,
VICIIO/Ib3 YOI Ve KJIaCTepHOe IIOCTPOeHNe CeTell.

COBOKYIIHOCTD O/IM3/IEXAIINX COT, B KOTOPBIX He-
BO3MOYKHO JICIIO/Tb30BATh OJJHM U Te )Ke YaCTOTHBbIE
KaHaJbl 13-32 B3aMMHBIX ITOMeX, Ha3bIBaeTCA KIIa-
CTepOM, a YMCIIO COT, BXOAAIIUX B KIacTep, Ha3bl-
BaeTCs pasMEPHOCTHIO KJIacTepa. PasmMepHOCTD KiTa-
cTepa SIB/ISIETCS HaMBAXKHeENIIEN M HeoOXOquMOt
BEJIMYMHOM J/I1 YaCTOTHO-T€PPUTOPMUATBHOTO II/Ia-
HMPOBAHMA CETEl COTOBOM MOJBIVKHOI CBA3M.

JlaHHOe MOHATHE HANPAMYIO CBA3AHO C ellje Ofi-
HUM — KO09()(PUIVEHTOM IIOBTOPHOTO JMCIIO/NIb30Ba-
HUS pajyovacToT, 10J KOTOPBIM OyeM IOHMMATh
crepyioliee COOTHOIIEHNE:

K=N

MCIIO/Ib3YEMBIX

Bb!,[[e?'[eHHle’ (4)
raoe N — KOIN4Y€CTBO MCIIO/Nb3YEMbIX
MCIOMb3yEeMBIX

pagmo49acTOTHBIX KaHa/IOB Ha BCeln momagn 1mo-
KpbITNA CETBIO OIl€epaTopa KOHerTHOﬁ[ TEXHO-
norum; N KO/INMYE€CTBO BbBIOEC/ITCHHDBIX

BbIJI€/IEHHbIX

HAYYHBIE NMYBJINKALIUN

PajMoOYacTOTHBIX KaHA/IOB Ha OCHOBAaHUA pellle-
Husa [KPY.

IKoHOMUYecKast 3pPeKTUBHOCTD. Brienum cre-
IYIOILX CyObeKTOB, 3a/lHTePECOBAHHBIX B OBBIIICHIN
s dextuBHOCTN MCcIONb30BaHNMsA PUC 11 CBSI3aHHBIX C
€TO0 JCIIO/Ib30BAHNEM: TOCYIAPCTBO, OPraH yIIpaBiie-
HVIS, OIIEPATOPBI, TOTPEOUTEN YCIIYT.

OKoHOMMYecKass 3PPEKTUBHOCTD MCIIOIb30BAHN
PYC pna rocymapcrsa BplpaXkaeTcsl B CIIEAYIOLIEM: 4eM
6orplire IpsiMast ¥ KOCBEHHAs OTAaYa, TeM 3¢ deKTuB-
Hee ucnonbsyetcsa PUC. [Tpsamas oraada or PUC mpen-
HOJIaraeT Pa3oBbIe I eXKETOfIHbIE IUIATEXXN OT MCIIONIb30-
BaHuA PUC, KocBeHHas — poCT HAaTOTOBbIX NOCTYTI/IE-
Huit, poct BBII n sanATOCTH. VIHTEpeCchl rocymapcTBa n
OpraHa yIpaB/IeHNsI COBIA/AIOT, T. €. IPY pacyeTe KO-
HoMum4eckoit a¢dexkrnBHOCTN Mcnonb3oBanus PUC
IJIsL TOCYAapCTBa U OpraHa yIpasjieHVsl HeoOXOAMMO
VICIIONIb30BATD €fJVHbII OfIXO.

[Tpu pacuere sxkoHOMIYeCKOIT 3 PeKTUBHOCTH Iie-
JIecO00Pa3HO MCIIONb30BATh CIEAYIONIe TOKa3aTeln:
TOZOBBIE JTOXOJbI TOCYAPCTBA OT i-TO OIIEPATOPA, MC-
HOJIB3YIOLETO CIIEKTP, PyO., KOTOPbIe BK/IIOYAIOT IIPsi-
MBI€e JOXO/BI (pasoBast U eXXerojgHas IUIaTa MoIb30Ba-
tens 3a PUC) u KocBeHHbIe B0X0/bl (Ha/IOTM II0/Ib30-
BaTeJIell, CBA3aHHbIe C ucnonb3oBanneM PUC); o6bem
BoijenieHHoro PUC, MITy; nromajs reorpaduyeckoit
TEepPUTOPUIM, HAa KOTOPOI OCYIIECTB/AETCS BelllaHue
(n3ny4enne POC), kMm% BpeMst pabOTEL, TOf.

SdbexkTUBHOCTB [i/1s1 OIlepaTopa BhIpaXkaeTcsi B Clie-
AyHoIeM: 4eM OO7IbIile OH CMOXKET IIPEJOCTABUTD YCIYT
HOTpeOUTENAM U YeM Bbllile Oy[eT nX Ka4ecTBO, 4eM
MeHbllle OYAyT MHBECTUIIVIOHHDIE 1 TeKYIIye PacXOfibl,
TeM s dekTrBHee oH rcnonbayer PUC.

[Tpu moBsIIIeHNY 9KOHOMIYECKOIT 3 PeKTUBHOCTI
ucronb3oBauysa PUC onepatopoM rocyfapcTBo MOy-
yaet nnpupoct BBII, sansATOCTN 1 YBE/NIMYEHME HATIOTO-
BBIX TTOCTYIUIEHUIT B GI07KeT. MOXXHO BBIPAa3NUTh 9KO-
HOMMYECKYI0 3¢ deKTUBHOCTD ucnonb3oBauys PUC B
TaHHOM CITyJae yepe3 COOTHOIIEHe TOX0J0B I PacXo-
TOB ITO/Tb30BATEIA.

Jist pacyeta HeOOXOZMMO 3HATD JOXO/BI [IO/Ib30BaA-
Tens oT ucnonb3opanusa PUC sa ananusupyemblii 1e-
PMO, a TAaK)Ke 3aTPaThl, CBAA3aHHbIE C VICIIO/Ib30BAHNEM
PYC 3a ananusupyemblii nepuof. B kadectse 3arpaT
HY)KHO YYUTBIBATb PacXObl Ha OIUIATY 3a MCIIONIb30-
Banye PUC, kannranpHble 3aTpaThl Ha IPHoOpeTeHIe
060pyROBaHMsI 1 €T0 OOCIY>KMBaHMe, PACXOIbI Ha MO-
JIEepHU3ALNIO O60py110BaHI/IH u TexXHonoruii. IIns BbI-
PabOTKM IKCIIEPTHBIX 3HAYEeHMIT HEOOXOAVMMO USYIUTD
CTaTUCTUYECKYIO U (PUHAHCOBYIO OTYETHOCTD II0/IB30-
BaTeJIell ¥ PacCUNTATDh pearbHbIe IIOKa3aTeIL.

SddexTnBHOCTD Mcnionb3oBanust PUC ¢ Touku 3pe-
HIIS TTIOTPpeOUTENIelt YCIYT — 9TO IPeXk/ie BCEro COLMaib-
Hast 93¢ (HEKTUBHOCTD, KOTOPAsT MOXKET BBIPAXKATHCS B:
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COOTHOLIECHNY LjeHa/ KaueCcTBO; HaZe>XKHOCTH 1 becIie-
PpebOIHOCTI YCIyT; pasHOOOpasuu yCyr.

ITokasarenb 9KOHOMMYECKOIT 3 PeKkTuBHOCTH, pac-
CYUTAHHBII [Is1 K&KTOTO OIepaTopa, ONpenennM o
dbopmyrne:

EPin:'Heaci/FiXSXT ()

rae [l . - TOfOBbIE JOXOAbI TOCYAapCTBa OT i-TO
H0/Ib30BaTeIs, pyo., BK/IIOYAeT: IPsIMbIe JOXOfbI — pa-
30BYIO I ©KETOJJHYIO IIaTy nonb3oBarens 3a PUYC; xoc-
BEHHbIe JJOXOJIbI — HaJIOIM II0JIb30BaTeJIel, CBI3aHHbIE C
ucnionbzosannem PYC. F, —06beM Boifenensoro PUC,
MTIiy; S —momanp reorpaduyeckoit TEPPUTOPUN, Ha
KOTOPOII OCYIIeCTBIsAeTCA Belanye (usnydeHne POC),
KM% — BpeMst paboTbl, TOf.

CounanbHasa 3¢pPeKTMBHOCTD. [IpyMeHnTENbHO K
omneparopam, ucnonbsyoimnum PUC, connanpaas ad-
(exTUBHOCTD PYHKIVIOHMPOBAHNA MOXKET OBITD Olje-
HeHa JIJIS K/IIOYeBbIX COLMOKY/IbTYPHBIX IPYIIIL: I10JIb-
30BaTesneil yCIyT ¥ pabOTHUKOB OIlepaTopa.

EnmHbIX IOKa3aTesneit OlfeHKM coluanbHoit addek-
TUBHOCTU HeT. OBHAKO B MI0O0OM ClTy4ae OHa MOXKET
OBITH OlleHEHa B COOTBETCTBUM C TEOPETUIECKU 000-
CHOBAHHBIMIU M3MEPEHVSIMI, KOTOPbIE IIPY KaXK/JOM JIC-
CTIeOBAaHMY OCTAIOTCS TOCTOSTHHBIMM: COLIMA/IbHOM He-
00XO/IIMOCTBIO, COLIVAIbHOI TI0/IE3HOCTBIO, COLIVIATIb-
HOJI IIpUBJIeKaTeNbHOCTHI0. OHM MHTePIPeTUPYIOTCA
CIIeyIOIIM 06pa3oM:

CouyuanvHas He0OX00UMOCb [esTENbHOCTH OIlepa-
TOpa OIpefeNsieT ero BKIaJ B pa3BUTHe 001IecTBa:

— COOTBETCTBYIE COLIVA/IBHON ITO/IUTIKE FOCYAAPCTBA:

9,=4d (6)

colr. a6 cory. Hes
e dcou . — [OTIAA «COIMANIbHBIX» 20OHEHTOB; d -

COII. He3
TOJIA COLMaIbHO He3allMIIeHHBIX TPaXK/iaH Ha 00ciy-
>KIBAeMOJI TEppUTOPUN;

- HeO6XO)1]/IMOCTb OKa3bIBA€MbIX yC/TYT:

3!{606 = Nueo6x / Nonpom’ (7)
roe N — KOIMYECTBO OIIPOUIEHHBIX, ITPM3HABIINX
Heobx
ycnyru HeO6XO}II/IMbIMI/I; Nonpom - 0611Lee KO/IN4YeCTBO
OIIpOLI€HHbIX.

Coyuanvras none3anocmy GyHKIVIOHNPOBAHMS OIIe-
paropa yKasplBaeT Ha Ka4eCTBO pabOTHI, €ro pe3yib-
TaThl ¥ TIOCTIE[ICTBYSL B BUIE TPEX ITOKA3ATEIEN:

— [OCTYIHOCTD ¥ BBICOKOE Ka4eCTBO IPefOCTaB/LI-
empix yenyr: 9 =N /N (8)

rme N — KOINYeCTBO ONPOIIEHHBIX, TPU3HABIINX

YHOBI
YCIYTH JOCTYTIHBIMM 1 Ka4eCTBeHHBIMIG N, — obuyee
KOJIMYECTBO OTPOIIEHHBIX;

— COOTBETCTBIE OKA3bIBAEMBIX YCITYT TPEOOBAHUAM
coBpeMeHHOro MH(pOpMannonHoro obuiecta: 3 =
N /N ,

yI[OBﬂ. no OHPOUJ, no
rme N — KOIMYeCTBO ONMPOIIEHHBIX, TPU3HABIINX
ymoBn
YCIYTY COOTBETCTBYIOLIMMI TPEOOBAHMAM COBPEMEH-
HOTro MHGOpMaIMOHHOTO 0bmecTBa; N, — obiIiiee Ko-

orpo!
JINYECTBO OIIPOLIEHHDIX;
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- peanu3sanyA colMaNIbHBIX IPOrpaMM, Pa3BUTHE CO-
LVIaIbHOM MH(PaCTPYKTYPBL:
col. mporp = Npea}ma / N06m’ (5)
rme Npeam — KOIMYECTBO COLMA/IbHBIX IIPOrPaMM, pe-
a/II30BaHHBIX OIIEPaTOPOM 3a IEPUOJ, JeATeIbHOCTH,;
Noﬁm — ob11iee KOMMYECTBO COLMAIbHBIX IIPOTPaMM pe-
a/IM30BaHHBIX HA 00CITY)X1BaeMOI1 TEPPUTOPUIL;
CoyuanvHas npusnexamenvHoCmy MpefIoaaraet
YEOBIETBOPEHHOCTb PAOOTHUKOB OIEPaTOpa YCIOBH-
AMI TPYHA, & Pea/IbHBIX U IOTEHIVAIbHBIX TOTPeOy-
Tesleil — OKa3bIBaeMbIMM YCITyTaMM:
— OXBaTbIBaeMas IIJIOL[A/b:
ann = Snoxp / Soﬁm’ (11)
rme SHOKP— 30HAa IIOKPBITU OIlepaTopa; Soﬁm — obmasa
IJIOIIA/Ib 06CTY>KMBAEMOI TEPPUTOPUY;
— KOJIMYeCTBO HACEJIEHHBIX IYHKTOB: 9 = N__ |
Hac.IL. TIOKP
(12)
rae NHOKP — o011jee KONMYECTBO HACETIEHHBIX TYHKTOB
B 30H€ TIOKPBITHsA oneparopa; N - 00111e€ KOMMYECTBO
HAaCeJIeHHbIX IYHKTOB Ha 00CTy>KIBaeMOl TepPUTOPIUI;
- Konn4ecTBo norpeburenei: d =N /N _, (13
a6 a6 Hac
rae N . — KOm4ecTBo abOHEHTOB (MOMb3oBaTernel)
Ha 00CTy)X1IBaeMOl TepPUTOPUNL; N - oburas yuc-
JIEHHOCTb HaceJIeHVsI Ha 00CITy>)K1BaeMOl TEpPUTOPUN;
— KOJIMYEeCTBO MOTpedMTeNeit:
rge N — KONMYEeCTBO ONPOLIEHHBIX, YIOBIETBO-

YHoB
PEHHBIX OKa3bIBA€MbIMI YCTYTaMMU; N = 061].[66 KO-

onpous
JIMYECTBO ONPOIIEHHBIX;

- YpOBeHb 3apabOTHOI IJIATBL Y OIEpaTopa, ero
COOTHOIIEHME CO CPefHUM Ha 0O0CIyXXUBaeMOI
TepPUTOPUN:

9,, =3I, /3. 15

e 3Hmep — CcpenHsAA 3apaboTHasA IIaTa y OllepaTopa;
3IL,,,— cpenuas 3apaboTHas IUIaTa Ha 0OCTyXKuBae-
MOJi TEpPUTOPUIL.

Vicnionb3oBanue MHOroareHTHoi cucrembl (MAC).
Ins pacuera mo KpurepusaMm 1-15 ouenku sddex-
TUBHOCTHU ucnonb3oBanus PUYC Heobxopmuma 1mpo-
rpaMMHas nojjiep>kKa. B cBAsu ¢ TeM, 4TO MO/Ib30Ba-
tenu PUC - MHOXeCTBO cTaHIuIA, pacrpe/ie/leHHbIX
IO TEPPUTOPUM PeCIyOIMKU U APYrye NoTpedurenn
(areHTsI), IIPEIOXKEHO OLIEHNMBATH yIpaBjieHue U 3¢-
dextuBHocTh PUYC ¢ MCHONMB30BaHNEM TEXHONOTUN
My/IbTUAr€HTOB.

MuoroaredtHasa cucrema (MAC) - cioxxHas cu-
cTeMa, B KOTOPOJl QYHKUMOHUPYIOT ABa MK Oosee
VHTE/UIeKTYya/IbHbIX areHToB [7]. Kaxxaplil 13 HUX Mo-
JKeT MMETD CEAYIOIYI0 CTPYKTypy. Bxofamu sABms-
I0TCs1 BHYTPEHHME TapaMeTpbl areHTa U JJaHHbIE O CO-
CTOSIHMM Cpefibl. BEIXO/IbI — TapaMeTphl, BO3/JECTBYIO-
1¥ie Ha Cpefy 1 MH(POPMUPYIOLYe I0Ib30BATE/LA VLN
IIpOrpaMMy, BBIIIOJIHAIOIIYIO PO/Ib MeHe[Kepa B CU-
CTeMe, O COCTOSIHMM Cpefibl ¥ IPUHATBIX pelleHNAX.
Pemarenp — nponenypa IpUHATUA PEIIEHNUI — MOXKET

Ne 6 (164) 2020



Ne 6 (164) 2020

94

BECHIK CYBA3I

OBITH JOCTATOYHO IIPOCTHIM AITOPUTMOM VTN S7IeMeH-
TOM CHCTEMBI ICKYCCTBEHHOTO MHTE/IIEKTa.

B apxurexktype MAC 0CHOBHYIO 4aCTb COCTaBJIsET
IpefMeTHO-He3aBUCUMOE PO, B COCTaBe KOTOPOTO
BBIIEJIAIOTCSA CIefyioe 6a30Bble KOMIIOHEHTBI:

- cny>x6a IpsAMOro gocTyma obecrednBaeT Helo-
CPECTBEHHBII OCTYI K aTpUOyTaM areHTOB;

— cny>x6a coobleHNIT OTBeYaeT 3a Iepefady cooo-
I[EeHUIT MeX/y CAMUMM areHTaMI, & TAKXKe MeXX/y areH-
TaMM 1 JJONOTHUTE/IbHBIMY CUCTEMaMIU ANPa;

- 610M0TeKa KJIaCCOB areHTOB (YacTh 6assl 3Ha-
HIIT) COTEP>KUT MH(OPMAIIO O KIacCuyKaLIY areH-
TOB B flaHHO MAS;

— COOOIIeCTBO areHTOB — CEPBEPHOE «MECTO», IJie
PasMeIIAoTCs areHThl. JTOT 610K, KpoMe XKU3Hefes-
TEJIbHOCTYU areHTOB, o0ecIednBaer emle GyHKINU IO
3arpysKke/3anmuciy areHTOB U X CBOJICTB I OTBEYaeT 3a
OIITYIMM3ALIMIO PaOOTbI ar€HTOB C PeCypPCaMIL.

— OHTOJIOTMA — IIpeiMeTHas 6a3a 3HaHUIL, CoflepKa-
as KOHKpeTHbIe 3HaHUA 00 00'beKTax U cpefie PyHK-
LVIOHMPOBAHYI, IPEICTAB/IAEMBIX B BIJIe COOTBETCTBY-
IOIIEl CEMaHTUYECKOI CETH.

3akmoyeHne. B pesymbrare paspaboTKu KpUTepues
oteHkn addexruBHOCTN ncrionb3oBanus PUC, 6bu10
BBISIBJICHO TPV OCHOBHBIX acIeKTa 3 peKTUBHOCTI:

— TexHMYecKas 3P PeKTUBHOCTD, KOTOPask MOXKET 13-
MepSATbCA KOMMYECTBEHHO (IIyTeM yBelIMdeHMs IIIO-
A} HOKPBITUS CEThIO OllepaTopa) U KadyeCTBEHHO

HAYYHBIE NMYBJINKALIUN

(myTeM yMeHbIIEHUs pajuyca COTHI, T. €. yBelude-
HYUA K03 uIMeHTa MOBTOPHOIO MCIONb30BAHUA
pajmoyacror);

— 9KOHOMMYecKas 3¢ (eKTUBHOCTD, KOTOpas HAaeT
BO3MOXXHOCTb OIIpefeINTh (GUHAHCOBYIO OTHA4y OT
CIIEKTPa, T. €. BeIMYNHY IIOCTYIUICHUII B OIOIKET, 10~
JIy4eHHYIO TOCYAapCTBOM ¢ 1 emmHMULBI 06beMa PUC,
BBIJIe/ICHHOTO Ha OIIpefie/IeHHON TepPUTOPUY, C YI€TOM
BpeMeHM paboThI II0/Ib30BaTeII;

- conmanbHasA 3¢GeKTUBHOCTD, KOTOpas BbIpaXKa-
€TCA CTeTIeHbIO JJOCTYDKEHNA Le/H IeATeNTbHOCTH C yde-
TOM 3aTPaT PeCypCoOB 1 BpeMeH! IIyTeM COOTHOLICHMS
C 06LIenpUHATON HOPMOIL (MU UfieaioM), YPOBHEM
YHOOBIETBOPEHHOCTY K/IMEHTA MOTy4EHHOM yCIIyTOIA.

Kaxxmoit U3 Tpex cOCTaBIAIINX COOTBETCTBYIOT
CBOM KpuTepuy i pacdera. Iy omeHKy o61meit a¢-
dexrrBHOCTH Ncnonb3oBanusa PUC nonbsoareneM He-
00X0/IIMO IPUMEHUTD CyMMapHYI0 9¢pPeKTUBHOCTD C
y4eTOM 3HaYMMOCTH (BeCOBBIX KO3 UIINEHTOB) TOM
niu uHOM 9P PEeKTUBHOCTH, a TaKXKe ee OTCYTCTBHUA.
B TO ke BpeMs ompeieNieHNie METOMKI PacyeToB Be-
COBBIX KOG OUINEHTOB U UX KOPPEKTUPOBKM B 3a-
BUCUMOCTH OT M3MEHEHMs ITOJIMTUKYU TOCYHApCTBa B
obnactu yupasnenus PUC TpebyeT UCIIONb30BaHNS
areHTOB, KOTOPbIC Ha OCHOBAaHUM AMHAMUYECKOI MH-
dbopmaruu OyAyT KOPpPEeKTHPOBATh TaKue pacyeTsl.
[Ipencrasnena crpykrypa MAC mns ouenku s dex-
tusHocTy PUC.,
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The concept of radio frequency spectrum control (RES) is given. The fundamentals of the methodology for calculating

one-time and annual payments for the use of RFS are considered. Analysis of methods of calculation of fees in CIS
countries (Russia, Kazakhstan, Kyrgyzstan, Moldova), as one of the elements of performance management of RFS,
compared to the methodology used in the Republic of Belarus. It is proposed to evaluate the management and efficiency
of RFS using multi-agent technology (MAT).

Key words: radio frequency spectrum (RFS), types of RFS efficiency, multi-agent technologies, MAT structure.

Honyueno 04.09.2020.



