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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuaaemoir B Ilpmnoxenmn 1 x Pesomommun MCDO-R 1. ®@opmbl, KOTOpble BiajAeibllaM MATEHTOB CIEIyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepus Ha3zBanue

BO CIryTHUKOBOE paJiMOBEIaHNe

BR 3anuch JIsl MPOU3BOICTBA, APXUBUPOBAHUS U BOCIPOU3BEICHMSI; TUNIEHKHU JJIs TEIEBUICHUS

BS PagmoBemarensHas ciayx0a (3ByKoBasi)

BT PagmoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F ®dukcupoBaHHas ciryx0a

M IMoaBu:KHASI CIYTHUKOBAS CJIy:K0a, CIIyTHUKOBAs CJIy:k0a paauoonpeaeeHus,
JI00UTEIbCKAsI CIIyTHUKOBAS CJ1y:K0a M OTHOCSIIIIMECS] K HUM CIIyTHUKOBBIE CJIy:KObI

P Pacnpoctpanenue panuoBonH

RA Panuoactponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HIUPOBaHUS

S DuKcupoBaHHAs CITyTHUKOBAs CITy»X0a

SA Kocmuueckne mpuMeHeHNsT ¥ METEOPOIIOTHs

SF CoBMECTHOE UCIIOIb30BaHNE YaCTOT M KOOPAWHALNS MEXy CHCTEMaMH (PMKCUPOBAHHOMN
CITyTHUKOBOH CITYKOBI U (PUKCHPOBAHHOM CITY>KOBI

SM YpaBieHue UCNO0Jb30BaHUEM CIIEKTPA

SNG CrryTHUKOBBIH cO0p HOBOCTEH

TF [Tepenaya curuasoB BpeMEHH U 3TAJOHHBIX YaCTOT

\% CrnoBaps U CBSI3aHHBIE C HUIM BOIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayus MCO-R ymeepaicoena Ha aneautickom s3vike
6 coomeemcmsuu ¢ npoyedypou, uznoxcentoii 8 Pesonoyuu MCO-R 1.
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Bce mpaBa coxpanensl. Hu onHa u3 gacTel n1aHHOH IMyOIMKAaMy HE MOXKET OBITh BOCIIPOM3BEICHA C MOMOIIBIO0 KaKUX
OBI TO HU OBLIO CPENCTB O€3 MpeaBapUTEIHLHOTO MMCEMEHHOTO paspemenus MCD.
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PEKOMEHJALIMA MCO-R M.1768-1

Metoaunka pacyera norpedHoOCTell B ClIeKTpe AJIsl HA3eMHOI'0 CerMeHTa
MexkayHapoaHOM MOABUKHOM 3JIEKTPOCBA3M

(2006-2013)

Cdepa npumeneHus

B HacTosmieit Pekomenmanum onucana METOMKA pacdera OlEeHKH MOTPeOHOCTEH B CIEKTpe Ui Ha3eMHOU
CBsI3U 711 MeXyHapOIHOM MOABUKHOM 3JEKTPOCBS3H.

[IpencraBneH cUCTEMHBIH MOAXOH, NPU KOTOPOM HCIONB3YIOTCS KaTeropusi yciuyr (KoMOWHauMs BHIA
YCIYTH U Kiacca Tpaduka), Cpeaa NpeAoCTaBICHUs YCIyT (KOMOMHAIMA yCIOBUI MOJB30BaHUS YCIYTOH U
IUIOTHOCTH JIEKTPOCBSI3H), PAJUOCPEaa, aHAIN3 PHIHOYHBIX JAHHBIX M OLICHKA Tpa(uKa Ha OCHOBAaHMU THX
KaTeropuii M TUIIOB CpeIbl, pacrpeaeneHne Tpaduka Mexay TpynmnamMu MeTonoB pamuonoctyna (RATG),
pacuer TpeOyeMOll NPOMYCKHOH CHOCOOHOCTH CHUCTEMBI M OIpEleNiCHHE CYMMAapHBIX MOTpeOHOCTEH B
cnexrpe. /laHHas METOAMKA NMPUMEHHMa K TpadHUKy ¢ KOMMYyTAalMeld [IaKeTOB M NMPUrogHa sl OOJIBIIOTOo
ymcaa yciuyr. JlaHHas MeToJIMKa TakKe MPHUrojgHa K TpaduKy ¢ SMYJIHUPOBAHHON KOMMYyTaIlel KaHaJIOB C
HCIOJIb30BaHUEM MTPUHLINIIA, OCHOBAHHOTO Ha PEe3€PBUPOBAHUM.

1 OTtHocsimuecs Kk JaHHOH Teme Pexomenganun u OT4eThl

Pexomenmanus MC3-R M.1390 —  Memooonoeuss pacuema mpedyemoco cnekmpa Oas HA3EMHOU
cocmasasioweti IMT-2000.

Recommendation ITU-R M.1457  — Detailed specifications of the terrestrial radio interfaces of
International Mobile Telecommunications-2000 (IMT-2000).

Recommendation ITU-R M.1645 — Framework and overall objectives of the future development of
IMT-2000 and systems beyond IMT-2000.

Pexomenmanus MC3-R M.2012 — Iloopobnvie  cneyugpuxayuu  Ha3eMHLIX — paduourmep@elcos
nepcnekmusHot  MedxcOyHapoOHOU  NOOBUNCHOU  INEKMPOCE3U
(IMT-Advanced).

Report ITU-R M.2038 — Technology trends.

Report ITU-R M.2072 —  World mobile telecommunication market forecast.

Report ITU-R M.2074 — Radio aspects for the terrestrial component of IMT-2000 and
systems beyond IMT-2000.

Report ITU-R M.2243 — Assessment of the global mobile broadband deployments and

forecasts for International Mobile Telecommunications.

Accambnes paguocssizu MCD,

yuumwléas,

a) 9TO Tpynmnbl MeTonoB paguogoctyna (RATG), nmpuromnsie ams IMT, MoryT xapakTepu3oBaThCs
pasHbBIMH TpeOOBaHMSMHU K INUPUHE MOJOCHl KaHala M, BCJIEICTBHE STOrO, MO-Pa3HOMY BIHATH Ha
BO3MOXXHOCTHU HCITOJIb30BaHHUSI OCHOBHOHM YacTOTHI;

b) qTO0 TpuBeacHHAs B [lpuimoskeHnn 1 MeTomnWka TpHU3HAHA ITOCTATOYHO THOKOW, ISl TOTO YTOOBI
OBITh TPUTOMHON Kak IS TJIOOATBHOTO 0030pa, TaKk W ISl ONpPENCTCHUS YHUKAIBHBIX MOTpPeOHOCTEH
PETHOHAIILHBIX PHIHKOB B CIIEKTPE, HEOOXOAUMOM JTSl HA3MHOM CBA3H,

c) YTO TOCTOSHHO TPOUCXOANUT KOHBEPTEHIHS W MEXCETeBOE B3aWMOJIEHCTBHE (PYHKIMOHATHHBIX
BO3MOKHOCTEH CITyK0 B ceTAX (PUKCHUPOBAHHOM, MOJBUKHON CBSA3U U PAIMOBEIIATEIBHBIX CETSX;
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d) YTO BeCh PBIHOK JJIEKTPOCBSI3U OyIeT OOeCIeuMBaThCS PA3IWYHBIMH CPEICTBAMH CBSI3U B
OTpeneeHmsIX CiIyxk0 u cered cormacHo Pexomenmarmmsam MCDO-R M.1645, MCDO-R M.1457 u
MC3-R M.2012;

d bis) 4ro A onpeneneHus notTpedHocTel B criektpe it IMT Obimn pa3zpaboTaHbl HOBBIE TOTPEOHOCTH
PBIHKA ¥ CIICHAPHUH Pa3BEepPTHIBAaHUS CeTel, KoTopble yuTeHbl B OTueTe MCO-R M.2243;

e YTO JpyTHe MEXaHU3MBbI JOCTaBKM MOTYT COBMECTHO MOJIEPKHUBATh HEKOTOPHIE MOIb30BATEIbCKIE
MPUIOKEHUS U TIepeiaBaTh UX Tpapuk;

¥, YTO CHEAyeT YUUTHIBATh paclpeieieHre Tpaduka MeXIy COOTBETCTBYOLUMMU IPYTUMH TPYIIIAMU
MeTo10B paauonoctymna (RAT);

g) uyro B Pezomonun 233 (BKP-12) MC3-R npeanaraercs u3y4uTh JOMOTHUTENBHBIE TOTPEOHOCTH B
cnekrpe ansa IMT;

h) YTO BCIIEACTBHE 3TOTO HEOOXOIUMBIN CIIEKTpP JOHKCH PACCUHUTHIBATHCS TOJMBKO it Tpymm RAT,
KOTOpbIe OyayT yuactBoBath B IMT;

J) YTO METOJMKA pacueTa nmoTpedHocTei B cnekrpe At IMT nomkHa:

1) TOIJepKMBaTh BO3MOXXHOCTH, oOnucaHHble B  Pexkomenmamusax MCD-R M.1645,
MCD-R M.1457 u MC3-R M.2012;

il) OBITH MPHUTOJHOM JUIS CIIOKHOTO HAa0Opa YCIyr, OOYCIOBIMBAIOIIETO pa3iu4Ms B IIUPUHE
MOJIOCHl M KadyecTBe OOCTY)KMBaHUS W 3HAYUTENBbHO OoJiee BBHICOKHE OWUTOBBIE CKOPOCTH MO
cpaBHeHuto ¢ IMT-2000;

iii) obmazaTh BO3MOKHOCTBHIO MOJEIMPOBAHHS CHCTEM, B COCTaB KOTOPBIX BXOISAT HECKOJBKO
B3aMMO/ICHCTBYIOIINX CeTel, THOKOCThIO sl 00paboTKu pa3HeIX kKomOmHainuii rpymnmn RAT B
Pa3HbIX YCIOBUSX, a TAK)KE BO3MOXKHOCTBIO 00eCIIeueHHsI TMHUI BBEPX U IMHUN BHU3 YCIIYTH B
pamMKax pa3HbIX METO/OB PaIHOA0CTYTIa;

1V) HCIIONB30BaTh PHIHOYHEBIC MaHHBIE, KOTOPBIE MOTYT OBITH COOpaHBl B KAadyeCTBE BXOJMHBIX
JAHHBIX, JJIS IPOTHO3UPOBAHUS TpaduKa;

v) oOnamaTte THOKOCTBIO Ui ydeTa KaK  MOSBISAIONIMXCS  TEXHOJOTHHA, TaKk H
YCOBEpILIEHCTBOBaHHBIX BapuaHTOB IMT;

Vi) YYHUTBHIBATh PAKTOPHI MPAKTUUECKOTO BHEIPECHUS CETCH;
Vil) IpeaCTaBIATh PE3yJBTAThI B IPOCTOM JIJIsl IOHUMAHUS U JIOCTOBEPHOH (opMme;
Viii) OBITH peamu3yeMoil 1 MPOBEPSIEMON B TEUCHHE MPEAITUCAHHOTO CPOKa;

iX) OBITh IPUTOTHON JUIS HWCIIONB30BaHUs B Xone cobpanmii MCD-R mis pacdera HE0OXOAMMBIX
CPEICTB M MPOBEIACHHS aHAJIN3A;

X) OBITh HE 00JIeE CIIOKHOM, YEM 3TO OTPABIAHO HEOMPE/ICIICHHOCTHIO BXOHBIX JIAHHBIX;
Xl) Yy4YUTBIBaTh MOBBINICHUE 3()(HEKTUBHOCTH HMCIIOJIb30BAHUS CIIEKTPA BCICACTBHE TEXHHUYECKUX

,E[OCTI/I)KGHI/II‘/'I, HCIOJIb3YEMBIX B YCOBCPHICHCTBOBAHHBIX BapHUaHTAX IMT,

npusnaeas,

a) YTO OCHOBHAas 4YacTh Tpaduka NPUXOAWTCS HE HA OPHUEHTUPOBAHHYI0 Ha pedyb CBI3b, a Ha
MYJIbTUMETUHHYIO CBSI3b;

b) YTO CC€TH M CHCTCMBI paBpa6aTLIBa}OTC$I JJIA obecreueHuss SKOHOMMYHON nepeaaynu MaKCTHBIX
JaHHBIX

c) YTO TI0 MEpE paCIIMPEHUs MHOTO000pa3us YCIyr BCE MEHee OOOCHOBAaHHBIM OYIET CTaHOBUTHCS
paccMOTpeHHEe TPOCTHIX 3HAYEHHWH MHUKOBOTO Tpaduka, KOTOpble OyayT NMPHUMEHATHCS B pa3HBIX BHIAX
CpPeIIbl, pa3HbIX TeorpauuecKux 00JIACTIX U B pa3HOE BPEMs CYTOK,

pekomeHoyem,

1 4TOOBl METONWKa, TpuBeneHHas B [lpunoxkeHuu 1, wWcmomp30BaNach aJIMUHHCTPAIHSIMH,
JKEJTAIOIINMHE OLIEHUTH MOTPEOHOCTH B CIIEKTpE Uit HazeMHoro cermMenTta IMT.
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[NPUMEYAHUE. — [lanHast MeTOMUKa SBISETCS OOIMIEW METOAWKOH, KOTOpas MOXET HCIIONb30BaThCS B Pa3HBIX
PBIHOYHBIX YCIOBHSX M IUIS Pa3HBIX BapHAaHTOB apXHUTEKTYPHI COTOBBIX cucTeM. ClemayeT MpOSBIATH OCTOPOKHOCTH
TP BBIOOPE BXOHBIX MAPAMETPOB B IENIAX OTPAKEHUS MOTPEOHOCTEH KOHKPETHBIX CTPaH U PETMOHOB.

Ipunoxenue 1

1 BBenenue

B mpouutoM oreHka MOTpeOHOCTEH B CHEKTpe OECIPOBOIHBIX MPUMEHEHHUH paccMaTphBaliach B KadeCcTBE
OCHOBBI JUTS CiIydast OHON CHCTEMBI K OJTHOTO PHIHOYHOTO clicHapus. [10 Mepe KOHBEPreHIIMY MOABUKHON U
(puKcHpOBaHHOW CBSA3M M (HOPMHUPOBAHUS MHOTOCETEBOM Cpenbl, a TaKXKe IMOAACPKUBAIOIINX (PAKTOPOB,
TAKUX Kak OCCIIOBHOE MEXKCETEBOC B3aUMOJICHCTBHE MEXIY PAa3HBIMH JIONOJTHSIONIUMU CUCTEMaMU
JIOCTyTa, omucaHHBIX B Pekomenmanusax MC3-R M.1645, MC3-R M.1457 u MCD-R M.2012 croms
pocToi moaxod Oosee HE SBIACTCA MPUTOMHBIM. IS OIEHKH TOTpeOHOCTEH B YacTOTaxX MOJDKHBI
pa3pabaThiBaThCs M NPUMEHATHCS HOBBIC MOJETH, MO3BOJSIONIME IMPUHUMATh BO BHUMAaHHE
MPOCTPAHCTBCHHYID U BPEMCHHYIO KOPPEISIMI0O MEXIy YCIyraMu DIICKTPOCBS3H, a TaKXKe YUYHUTHIBATH
TpeOOBaHMs PHIHKA U CLICHAPHH Pa3BEPThIBAHHS CETCH.

2 IpeaBapuTesbHas uHgopMmanus, HeoOXoauMAas AJI NIPUMeHEHUs] TaHHOI METOAUKH

2.1 IIporHo3 B 0THOLIEHHMH YCJIOYT M PbIHKA

Haunnate paccMmoTpeHue JOOBIX BOMPOCOB, Kacamommuxca crnektpa mis IMT, ciemyer ¢ aHanuza
oXunaemMoro obrema cObiTa yciyr OecrnpoBomHOW cCBsi3H. KiroueBbIM (akTOpoM B 3TOM OTHOIICHUH
SIBJIIETCS PBIHOYHBINA TPOTHO3 YHCNIa Toiib3oBateneid cuctem IMT. [Jlamnas mertomuka paspaboTaHa s
OIMPOKOTO JMama3oHa npuioxeHuii. HeoOxomnmblii ¢dopmar npeacraBiieHHss PBIHOYHON HHGMOpManun
ompeneneH B 1. 3.5. [IpuMep npuromHod peIHOYHOH WMHPOpPManuM B JaHHOM (opMaTe MOXHO HAHTH B
Otuere MCD-R M.2072, a yrouneHHas wuH(popMamusi o peiHke IMT mpencraBmena B OTtuere
MCD3-R M.2243.

2.2 TexHu4ecKkue coodpaxKeHus!

B Meronuke uCIONB30BaH HEHTpanbHBII B TEXHOJIOTMYECKOM OTHOIIGHHM IIOAXOJ NPH NPOBEICHUU
TEXHUYECKUX HCCICJOBAaHMA METONOB pPagUoOAOCTylNa W HCHonb3yeTcs kiaccudukamus RATG,
onpenenenHas B Ortuere MCO-R M.2074. Jlns nmpuUMEHEHUS METOIMKU pacdera CIEKTpa B KauecTBe
BXOIHBIX [JAaHHBIX TPEOYIOTCSI TEXHMYECKHE IapaMeTphl, XapakTepusylomme pasHble Ipynnsl RAT.
braronapst monxomy Ha ocHoBe RATG, TexHWYeCKU aHaTN3 OIICHKU CIIEKTPa MOXKET OBITH BHITIOTHEH JIETKO
u 0e3 oOpalieHust K AeTaIbHON creun(uKauyd pagdouHTepPEercoB KaK CYMIECTBYIOUIMX, TaK U OyIyIIHX
CHUCTEM MOABWXHOU cBsi3U. TexHuyeckud aHanmu3 BKIouaeT omnpeneieHuss RATG u paguomapamerpsl,
cesizanHble ¢ RATG, koTopble MCHOB3YIOTCS HA Pa3HBIX JTanax MPUMEHEHHUS] METOIWKH. BbIIM ydYTeHBI
TEXHOJIOTMYECKHE acTeKThl pPaJMOCBSI3M M 3HAYCHHS paJuolapaMeTpoB, TakhUe Kak 3PPEKTHBHOCTH
HCIIONb30BaHUS CIEKTPa, U UX onucanue coaepxurcs B Otuere MC3-R M.2074.
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2.3 I'pynnsl RAT

B pamkax pgaHHOW METOIMKHM paccMaTpUBaeTCs BeCh pPBHIHOK Ha3eMHOW CBs3M, KoTopas Oyzer
o0ecreunBaTbCsl Pa3lIUYHBIMUA CPEACTBAMH CBA3HM, B ONpEICICHHAX YCIyT W CeTed COrjlacHo
Pexomenpanusam MCO-R M.1645, MC3-R M.1457 u MC3-R M.2012. CymectByer psg rpynn RAT,
KOTOpbIe MOTYT ObITh omnpezescHbl. COIrfIacHO HAcTOSIEH METOIUKEe Bech TpadHK, IPOTHO3UPYEMBIN A
BCET0 PhIHKa Ha3eMHOM CBSI3H, paclpeessieTca Mex/1y CIeAyIoNMU onpeaeIeHHbIMY rpynnaMu RAT:

I'pynna I: Cuctemsl, npeamectsytone IMT, IMT-2000 u ee ycoBepIlleHCTBOBaHHbBIE BAPUAHTBHI.

OTta Tpynma OXBaThIBaeT ITU(POBBIC COTOBHIE CHCTEMBI IOIABMXHOW CBs3HM, crucrteMbl IMT-2000 m wmx
YCOBCPUHICHCTBOBAHHBIC BAPUAHTEI.

I'pynna 2: Cuctemsl IMT-Advanced, npencrasnennsie B Pekomengannn MCO-R M.2012.
I'pynna 3: CymecTByomue JOKalbHbIE PaIHOCETH U UX YCOBEPILICHCTBOBAHHBIC BAPHAHTHI.

I'pynna 4: ndpoBsie MoIBIKHBIE ITHPOKOBEIIATEIHHBIE CHCTEMBI U X YCOBEPIICHCTBOBAHHBIE BAPUAHTHI.

3 MeTtoauka pacuera TpeGyeMoro cnekrpa

3.1 Cdepa npumeHeHHus1 METOAUKHU pacuyeTa cnexkrpa ajss IMT

B aT0l MeTouKe yUnuTHIBaIOTCS MporHo3bl Tpaduka st Beex rpynn RAT (RATG1-RATG4); ognako B Hel
paccunthiBatoTcsl TpeboBanusi K crnektpy Toiabko aiasi RATGl m RATG2, xoTopeie COOTBETCTBYIOT
cucremaM IMT.

3.2 IHoaxon k pacueTy crneKTpa

TexHuueckass COCTAaBISIONIAas OLIGHKH IIOTPEOHOCTEH B CIEKTpE /I IIOJBIDKHOM CBS3M JIOJDKHA
0a3MpoBaThCs HA YETHIPEX OCHOBOIIOJIAraIOMUX (haKTOpax:

- oTpezeNieHHEe yCIyT;
— 0XKHJIa€MBII 00BEM COBITA;
- TeXHUYECKas ¥ dKCIUTyaTalnoHHas 6a3a;

— AJITOPUTM pacdeTa CIICKTpa.

3.3 OO0 as cxeMa MEeTOANMKH
OO0mas 6J0K-cxemMa METOJIUKHU pacyeTa TpeOyeMOoro CIieKTpa MpeICTaBICHa Ha PUCYHKE 1.

[lae I: mpeacTaBiIeHUE pPAa3IHYHBIX ONPENCNICHUH, HCIONB3YyEeMbIX B paMKax METOAUKH, KOTOpBIE
IpUBEIEHHI B 11. 3.4.

Ulae 2: ananu3 pPBHIHOYHBIX JAaHHBIX, KOTOpBIE MOTYT OBITh B3iTHl M3 OtuetoB MCD-R M.2072 u
MCD3-R M.2243. AHanu3 peIHOYHBIX JAHHBIX MPEICTaBIEH B 1. 3.5.

[lae 3: pacueT 3Ha4EHUH )1l IPUMEHEHUS METOIUKH COTJIacHO 1. 3.5.2.6.

Illae 4: pactipenenenue Tpaduka Mexay pasHeiMu rpynmamMu RAT u pamuocpenamu B pamkax RATG
coryiacHo 1. 3.6.

Ilaz 5: onipenenenne TpeOyeMOW TIPOMYCKHOW CIIOCOOHOCTH CHCTEMBI I TIEpenaddl IpeniaraeMoro
Tpaduka. ANTOPUTMBI pacueTa MPOITyCKHON CIMOCOOHOCTH MPHBOAATCS OTIENIBHO JJISI KATETOPUH YCIyT C
KOMMyTalueil KaHaJloB U ¢ KOMMYyTaluel nakeTos B 1. 4.1 u 1. 4.2, COOTBETCTBEHHO.

Lllae 6: pacyer nmotpedHOCTel B criekTpe ainst RATG1 u RATG2 cornacho 1. 4.3.

Illaz 7: BBITOMHEHNE HEOOXOIUMBIX KOPPEKTHPOBOK IS yUeTa MPAKTHUKUA Pa3BEPTHIBAHUS CETEH COTIacHO
. 5.

Lllae 8: pacyer cyMMapHOTO TpeOyeMOro CIeKTpa COTIIACHO II. 6.
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Lllae 9: npencrapnenne norpedHoctert B ciekTpe At RATG1 u RATG2 B kauecTBe BBIXOIHBIX TaHHBIX.

PUCYHOK 1

BJiok-cxema o01eil METOIUKH pacyeTa cieKTpa

Illaz I: onpeneneHus
a)kareropuu ycayr (SC)
b)cpena npegocTaBieHus
yemyr (SE)
c)paguocpena (RE)
d) rpynmna MeTo0B painonocTyna

(RATG)
v

Illaz 2: aHamu3 coOpaHHBIX
PBIHOYHBIX TaHHBIX

v

Illaz 3: pacyet crpoca Ha TpaduK
110 BUZIaM CPeJIbI ITPEI0 CTaBJIEH S

YCIYT ¥ KaTETOPUSAM YCIIyT

v

Ilae 4: pactipeneneHue Tpaduka
mo rpynnam RAT u BHYyTpH
Kakoit rpynmsl RAT

RATGI ¢ RATG2 RATG rat

1llaz 5: onpeneneHue MPOmyCKHOH
CIIOCOOHOCTH CHCTEMBI,
TpeOyemoii i epejayn Tpaduka

A"
Ilaz 6:OTPEOHOCTH B CIIEKTPE
s RATG2

W

[llg2 7: HeOOXOMUMBbIE KOPPEKTH POBKH:
— 3aIUTHBIE ITOJIO ChI

— HaJIN4YUe HECKOIBKUX OIIepaTOpOB

— MUHUMAaJILHBIHM 3aJ1€H CTBOBaHHBII

CIICKTP...

A4

Ilaz 8: pacdyer CyMMapHBbIX
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34 Omnpenenenus

B pmamHOM pasmene ompenensroTcss Bce HEOOXOAMMBIC BXOIHBIC MMapaMETPhl MU CBSI3aHHOE C HUMU
pacrpeneneHue o KaTeropusiM.

B nmocnenyromux pazgenax mpUBOAATCS TAOIUIIBI TPeOYEeMbIX ISl JAHHOW METOIMKY MTapaMeTpOB. 3HAYCHUS
ImapaMeTpoB B ITHX TaONMWIAX IOJDKHBI pacCMaTPHUBATBCS B KadecTBE IPHUMEPOB, KaK ATO yKa3aHO B
COOTBETCTBYIOIIUX TaOIUIIaX.

Bo-niepBBIX, BBOAATCS BHIBI YCIYT M KJIACCHI TpaduKa JJIS OTPAXKCHUS BEPOSTHBIX MUKOBBIX CKOPOCTEH
Mepesavn JaHHBIX B BeposATHOTo mpodwis Tpaduka s gaHHOH yciryru. Kareropus ycmyru ornpenemnsiercs
KaK KOMOUWHAIMs BU/a YCIIYTH U Kitacca Tpaduka.

Cpena mpeAocTaBICHUSI YCIYTH Ompenensercs sl KiaccUpuKanud o0nacTeil, B KOTOPBIX HAXOAUTCS
MOJIb30BATENIb MPH OLEHKE YCIyrH W mnpodwis Tpaduka maHHOH reorpaduyeckoil obmactu. Cpena
[IPEJOCTABICHUSL YCIyTH ONpeAessieTcsl Kak KOMOWHAIMs YCJIOBHH IOJb30BAaHUS YCIYTroW M IUIOTHOCTH
3EKTPOCBSI3H.

Pagnocpena ompenensercs Uis OTpakeHUs] MH(PPACTPYKTYpbl PagHOCBSI3M, KOTOpash HCIONIB3YeTCs s
IIPEOCTABIICHUS YCIyT IOIb30BaTesIM B Cpee MpeJocTaBlIeHus yciuyru. Paguocpena onpenensercs, ¢ TeM
YTOOBI YUECTh pa3Hble CXEMBI Pa3BEPThIBAHUS PalOCETEH.

Pasnrle Tpynmbl RAT OIMpPEACIAOTCA AJId yueTa Goiee IHUPOKOT0 PbIHKA Ha3eMHOM CBA3U, NJOCTYIIHOT'O AJIA
IpEaAOCTaBIICHUA YCIYT.

3.4.1 Kareropum ycayr

Kareropus ycnyru (SC) onpenensercs kak KoOMOMHaLUS BUA YCIYTH U Kinacca Tpaduka, cM. Tabimiy 1.

TABJINIA 1
OnpenesieHne KaTeropuii ycayr
Kuacc tpadpuxa

Buj yeayru PasroBopublii | [lorokoBblii | UHTepakTUBHBIA | DOHOBBIN
MynbpTHMENAA CO CBEPXBBICOKON CKOPOCTBIO N 3C6 SC11 SC16
nepenadn

MyibTUMEHA ¢ BEICOKOK CKOPOCTBIO SC2 SC7 SC12 3C17
nepenadu

MynbsTHMEANHA CO CPEAHEN CKOPOCTBIO SC3 SC8 SC13 SC18
nepenadu

IIaHHbIe 1 MYJIbTUMEAa C HU3KOHU CKOPOCTBHIO SC4 SC9 SC14 SC19
nepenadu

JlanHbIe c( 1())‘16Hb HU3KOH CKOPOCTBIO SC5 SC10 SC15 SC20
nepenadu

()" 10T BMA yeIyrH BKIIOYAET NEpeaauy peun 1 KOPOTKUX coolmennuii (SMS).

34.1.1 Buas! yeayr

[MukoBbie OWUTOBBIE CKOPOCTH WCIOJNB3YIOTCS JUIsl ONPEACICHHUS KaTeropuil BUIOB yCIyr. Bo3moxHO
o0beIMHEHNE YCIYT, Ui KOTOPBIX TPeOYIOTCS OJWHAKOBBIE CKOPOCTH Iepeladyd JaHHBIX, B OOIIyIO
KaTeropHIo. Y CIIyTH MOIPa3AEIIOTCS Ha MATh BUIOB YCIYT, CM. TaOIuITy 2.



Pex. MCJ-R M.1768-1 7

TABJINLIA 2
Buas! yeayr u ux nMKoBbie GUTOBBIE CKOPOCTH
Bup ycayrn IInkoBasi GUTOBasi CKOPOCTH
JlaHHBIE C OYE€Hb HU3KOW CKOPOCTBIO Nepeiaun < 16 xbur/c
JlaHHBIC ¥ MyIBTUMEINA C HU3KOI CKOPOCTEIO TIepenadn < 144 x6ut/c
MyibTUMEMA CO CPEJHEN CKOPOCTBIO IIEpefayu <2 Mb6ur/c
MynbsTHMEANA C BBICOKOI CKOPOCTBIO NEpeaaun <30 Mowut/c
MynbsTHMEIRa CO CBEPXBBICOKOI CKOPOCTHIO TIepeaadu Ot 30 M6wut/c mo 100 Mout/c/1 T'out/c
a) Jlanubie ¢ ouensb HU3KOU CKOPOCMbIO nepedayu

Jus sToro BuAa yciyru TpeOyrOTCS NMHUKOBBIE OMTOBBIE CKOpocTH 10 16 xOut/c. Haumnas ¢ 2010 roma
BO3HHMKHET CIIPOC Ha MIPUIIOKEHUS Mepeaady PedH U MPOCThIX KOPOTKUX COOOILICHUH, XapaKTEePHU3YIOIIHEeCs
TaKMMH BEeCbMa HU3KMMM 3HAa4eHMSIMH CKOPOCTH Tiepefadd MAaHHBIX. Kpome Toro, oxkumaercs, YTO
HEKOTOphbIe TPUMEHEHHS B OOJIACTH CEHCOPHOM CBSI3M W/WIIM TEJIEMETPUU C O4YCHb HU3KOM OHMTOBOM
CKOPOCTBIO Iepefadyd AAHHBIX TAKKE IMOMAaIyT B 3Ty KAaTErOpHI0, KaK IIOBCEMECTHO pPaclpOCTpaHEHHas
CBS3b.

b) Jlannsie u myromumeoua ¢ HU3KOU CKOPOCMbIO nepedaiu

JlaHHBIN BUJI yCIYyTd TOJJICPKMBACT CKOPOCTH Tepeladd AaHHbIX 10 144 kOut/c. 34ech y4YHTHIBAIOTCS
NPUIOKEHUS TIepelaull NaHHbIX, npeamecTBytonme IMT-2000.

c) Mynbmumeoua co cpedneli CKOpocmuvio nepeday

JlaHHBIA BUJ YCIyTH TOIACPKUBACT IMUKOBBIE OWTOBBIE CKOPOCTH A0 2 MoOwut/c. Jlnms Hero morpedyercs
YCTOHYMBas COBMECTUMOCTD ¢ mpuioxenuamu IMT-2000.

d) Mynbmumeoua c 8bICOKOU CKOPOCMbIO hepedaiu

JaHHBIA BHUI YyCIyTH OOBEAMHSET NPUIOKEHHS, XapaKTEPHU3YIOIIMECS BBICOKOW CKOPOCTBIO Tepeaadu
JAHHBIX, BKJIIOYas YCIyTH MYJIbTUMEIUMHOIO IOTOKOBOI'O BHZEO, KOTOPbIE OOECIEUMBAIOTCS CIIy>KOOH
xDSL B cucremMax GUKCHpPOBaHHOHN MPOBOIHOMN CBSI3H.

e Mynbmumedua co ceepxebicOKOU CKOPOCMbIO nepedayu

JlaHHBIN BUI YCIYTH OOBEIUHSICT MYJIbTUMEIUNHBIC TMPUIOKCHHS, XapaKTEPU3YIONIHNECS CBEPXBBICOKHMU
CKOpOCTSIMH TIepellaud JaHHBIX, KOTOphle B Hacrosimee Bpems obecneunmBarorcs ycmyramu FTTH
(omTHYecKoe BOJIOKHO /IO I0Ma) B CITydae CHCTEM IPOBOIHON CBS3H.

3.4.1.2  Kaaccsl Tpadguka

B Hacrosmield MeTOAMKE HCIOJB3YIOTCS Kiacchl Tpaduka, TmpeJcTaBieHHble B PekoMmeHanuu
MC23-R M.1079, koTophle ompenemnstoT 4eThipe Kiiacca kauectBa odcmyxkuBanus (QoS) IMT-2000 ¢ Touku
3pEHUS MMOJIb30BATEIS:

- Pa3TOBOPHBIN KJIACC 0OCTY>KUBAHMUS;
- WHTEPAKTUBHBINA KIIacC 0OCTYKUBaHHS,
- MOTOKOBBIN KJTacc 00CITy)KUBaHMS,

- (hOHOBBIN KJ1acC 00CTYKUBAHMSI.

['maBHBIM  (DakTOpPOM, ONPENCNAIOMIUM  pa3Iu4us MEXKAYy OSTUMHU KJIaccaMu, SIBJISIETCS CTEICHb
YYBCTBUTEIBHOCTH MPUIOKEHUH K 3aJepPiKKaM: Pa3rOBOPHBIA KJIACC XapaKTEePHU3YyeT MPUIIOKEHHS, BEChbMa
YYBCTBHUTENIBHBIC K 3aJepiKKaM, a (POHOBBIM KJIacC MPEACTABISIeT HAaMMEHEE 4yBCTBUTCIBHBIA K 3aePiKKaM
knmacc QoS.
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Jua xmaccoB Tpaduka, onmpenelneHHBIX Ha ocHOBaHMHM Pexomenmammu MC3-R M.1079, pasroBopHbId u
ITOTOKOBBIN KJIACCHI 0OecleunBaloTCs nepenadeil ¢ KoMMyTalnueld KaHajaoB, a (POHOBBIN UM MHTEPaKTUBHBIN
KJIacChI — Mepeadeil ¢ KOMMyTalyel MaKkeToB.

a) Paszoseopnvuii knacc

HaunOonee u3BEeCTHBHIM NPUMEHEHHEM 3TOW CXeMbl fABJsieTcsl TenedoHHBIH pasroBop. Ho c mossienunem
HHTEPHETA W MYJBTUMEAMHHBIX CPEACTB Takas cxema OyJeT BocTpeOoBaHAa B psilieé HOBBIX obOiacteit
PUMEHEHUS, HApUMEp Tepeaada rojoca no nporokoiy Murepuer (VolP) u cpeactsa BumeokoH(epeHIl-
cBsA3M. PasroBop B peaJbHOM BpEMEHM BCEr/a MPOUCXOAUT MEXAY MPEACTaBUTEISAMH (WM TPyMHIIaMH)
">KUBBIX" KOHEUHBIX TIOJB30BaTelei (Mozeif). Cxema pa3roBopa B peallbHOM BPEMEHU XapaKTepH3yeTcs
BpEMEHEM Tepeiau, KOTOPOe JOHKHO OBITh HEBEJIMKO MO PUYHHE:

- Pa3roBOPHOTO XapaKTepa CXCMBbI;

- TOro, 410 OAHOBPEMCHHO C OJTUM MCKIOY I/IH(i)OpMaHI/IOHHI)IMI/I OJICMCHTAMH IIOTOKa JOJIXKHa
COXPAHATBHCA TaKasd K€ BpCMCHHAs CBA3b (Bapnaum{), KaK AJig MOTOKOB B pCaJIbHOM BPEMCHHU.

MakcuManbHas 3aJiepXKKa Mepefad 3aJaeTcsl UCXOMs W3 BO3MOXHOCTEH YEeIOBEYECKOTO BOCIPHUSTHS B
pexxume Bumeo u ayaumo. CliefoBaTeibHO, TMpeleN IOMyCTUMON 3aJiepKKH Tepeadd BechbMa CTpOT,
MTOCKOJIbKY HECIIOCOOHOCTh O0ECIIEYUTh JOCTATOYHO MAIYIO 33JIEpXKKy Iepeladd IOBJeUeT 3a CoOou
HETIPUEMIIEMYIO TIOTEpI0 KadecTBa. TakuM oOpa3om, TpeOyeTcs, 4TOOBI 3aaepkKKa Iepemadyn ObLia
3HAYUTEJIBLHO MEHbINEH, W 3TO TpeOOBaHHME SBJSCTCS 3HAYMTEIBHO OO0Jiee JKECTKUM 10 CPaBHEHHIO C
JIBYCTOPOHHEH 33JICP>KKO B CIydyae MPUMEHCHUI Ha 0a3e MHTEPAKTHUBHOTO Tpaduka.

b) Hnmepaxmusnwiii knacc

JlaHHas cxema MPUMEHSIETCS B TOM clydae, KOTJa KOHEUHBIH MOJIbh30BaTelb, OyIb TO MAIIMHA UK YEJI0BEK,
3ampanMBaeT JaHHBIE Y VAAJICHHOTO O00OpymoBaHUs (HampuMmep, cepBepa) B OHJIAHHOBOM pEXKHME.
[MpumepamMu B3aMMOJCUCTBUS YEJIOBEKA C YJAJICHHBIM OOOPYJIOBaHHEM MOTYT CIYKHTh: MPOCMOTP
BeO-CTpaHMII, MOMCK JaHHBIX B 0a3e MaHHBIX, TOCTYI K cepBepy. [IpuMepamu B3auMOJCHCTBUS MAIIUHBI C
yAaJeHHBIM 00OpPYIOBAaHUEM MOTYT CIYXKHTh 3alpoc 3amucedl U3MEpeHHH M aBTOMATHYECKUN 3ampoc
JIAaHHBIX W3 0a3bl JaHHBIX (TEJIECMAIUHbI).

WuTepakTuBHEIN Tpaduk — 3TO Apyras KJIacCUYecKas cXeMa Iepeladyd JaHHBIX, KOTopas Ha O0IleM YPOBHE
XapaKTepU3yeTcs CXEMOH 3ampoc-0TBET Ui KOHEUHOTO MOJb30BaTeNsd. B MyHKTE Ha3HAYCHUS COOOIICHUS
UMeeTCs OOBEKT, OXHUAAIOIINKI MOCTYIUICHHUs cooOmmieHust (0TBETa) B Mpeieliax OMPEAeICHHOTO BPEMEHH.
Bpemsi nBycTOpOHHEH 3a7epKKH, TakuM 00pa3oM, SIBISETCS OJHUM U3 KIHOYEBBIX arpuOyToB. [Jlpyrou
XapaKTePUCTUKOW SIBISIETCS TO, YTO MOJDKHA OCYIIECTBISTH MPO3pavHas mepeiava COACPKUMOro MaKeToB
(c am3xkum BER).

WnTepakTuBHBIN TpaQuK — OCHOBHBIE XapakTeprucTuku QoS:
- CXeMa 3arpoc-OTBET;

- COXpPAaHCHHUE COACPKHUMOTO MOJIC3HOM Harpysku.

c) Ilomoxoswiii knacc

B ciydae, xorma mosmb3oBaTenb CMOTPUT BHAeoNepenady (WIM CIOyLIaeT ayAuolepenady) B pPEXHUMeE
peaIbHOTO BpPEMEHM, NIPUMEHMMa CXE€Ma IIOTOKOB B peaJbHOM BpeMeHH. IIOTOK NaHHBIX B pealbHOM
BpPEMEHH Bcer/ia MpeHa3HaueH aJipecary-yelloBeKy. DTO OJHOCTOPOHHA Iepeaaya.

Ota cxema sBIIseTCS HOBOHM B 001acTH Mepeaayd JaHHBIX U 00YCJIOBIMBACT Psii HOBBIX TpeOOBaHUH Kak K
cUCTEeMaM 3JIEKTPOCBA3M, TaK M K CHCTeMaM Iepenadyu AaHHbIX. OHa XapakTepu3yercsi BPEMEHHBIMHU
CBsI3IMH (Bapuanueil) Mexay WHPOPMAIMOHHBIMHU JJIEMEHTaMH (HAIpUMeEp, BBIOOPKH, TMAKEThl) MOTOKA,
KOTOpbIE TOJDKHBI OBITH COXPAaHEHBI, XOTA OHA HE COACPKUT TpeOOBaHMI OTHOCHTENBHO MaJbIX 3aJepiKEeK
nepeaayH.

Bapuanus 3amepXKyd CKBO3HOTO IMOTOKA JTOJDKHA OBITh OTpaHHYCHA, YTOOBI COXPAaHUTh BPEMEHHYIO CBSI3b
(Bapuaruio) Mexay HWH(POPMAIMOHHBIMU JJIEMEHTaMHM TOTOoka. Ho Tak kak THOTOK B TOYKEe NpueMa
(B 000pYyIOBaHNH TONIE30BATEINST) OOBIYHO COTJIACOBAH 10 BPEMEHH, MaKCHMAaJlbHAsI TOMYCTHUMAas BapUaIus
3aIEpKKA B TIEpEAAloNeM CPEICTBE 3alaeTCs BO3MOXKHOCTHIO (DYHKIIMHM COTJIACOBAaHWS IO BpPEMEHH,
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xapaKTepHoﬁ AL JaHHOT'O0 HNPHUMCHCHHS. Taxum 06p330M, AonyCcTuMasi Bapuanusd 3aACPIKKH SABJISICTCA
HaMHOT'O 60J'H>HICI71, YCM Bapualuyi 3aJCprKKH, 3aiaBacMad npeacjiaMu 4€JI0BEUCCKOI'0 BOCIIPUATHUA.

[ToToxu B peaqbHOM BPEMEHH — OCHOBHBIE XapaKTepucTUKu QoS:
- OJHOCTOPOHHHUN HEMPEPBIBHBIN MOTOK;

— COXpaHCHUC BpCMGHHOﬁ CBA3U (BapI/IaL[I/II/I) MCKAY I/IH(I)OpMaLII/IOHHBIMI/I QJICMCHTAaMM IIOTOKa.

d) @onosulii K1acc

JlaHHasg cxema NIpUMEHsSETCd B TOM Cllydae, KOrJa KOHEYHBIH IOJIB30BaTeNb, KaK IPAaBHIIO, KOMIIBIOTED,
OTIIPABIISET U MOJTydaeT ailypl JaHHBIX B (POHOBOM pexxume. lIpuMepaMu MOTYT CIIyKHUTh OCYIIECTBIIsIEMbIE
B (OHOBOM peXUME OTMpaBiicHHS IO 3JCKTPOHHOH MOYTE, Iepeladd CIIyKObl KOPOTKHX COOOIICHHMH,
3arpyska 0a3 JaHHBIX U IIPUEM 3alKCeH H3MEPEHHH.

®DOoHOBHIN TpaduK SBIACTCS OTHONW M3 KIACCHUECKUX CXEM Iepelayd JaHHBIX, B KOTOPOi OOl ypOBEHB
XapaKTepU3yeTcsl OTCYTCTBHUEM KakKoro-Tu0O0 MapaMerpa y ajapecara, OKUAAIOIIEro MOJTY4YCHHS IaHHBIX B
npeaenax ONPEeAeICHHOIO BPEMEHH, 32 MCKIIOUCHHEM OTPAHMYCHUS HAa BEIUYUHY 3aJCP>KKH, MOCKOJIBKY
JAHHBIC CTAHOBATCS HENPUTOJHBIMU B IMPAKTUYECKUM aCIEKTE, B CIy4ae €CJIM OHM MOJYYEHBI CIUIIKOM
no3aH0. TakuM 00pa3oM, JdaHHAs ceMa SBIIICTCS 10 HEKOTOPOM CTENeHH MajO4yBCTBUTEIBHOM K BPEMEHHU
JIOoCcTaBKU. J[pyrol XxapakTepHUCTHKOM SBISETCS TO, YTO JOJDKHA OCYLIECTBIATHCS MpO3padHas Iepenaya
coxepxumoro makeTa (¢ Hu3kuM BER).

®oHOBBII TpapUK — OCHOBHBIE XapaKTepucTUKU QoS:
- azipecar He 0)KUIaeT JaHHbIX B ONPEACICHHOE BPEMS;

- COXpPaHCHHUE COACPKHUMOTO MOJIC3HOM Harpysku.

[Ipunoxenne Ha Oase ¢oHOBOro Tpaduka He MEPeHOCHT HHGOPMALUIO O 3aAepkke. B mpunnume,
€IMHCTBEHHBIM TpPeOOBaHMEM K INPWIOKCHHUAM B 3TOM KaTErOpuUU SBJSIETCS JOCTaBKa HH(opMammu K
MIOJIB30BATENI0 TPaKTUYeCKH Oe3 omubok. Bmecrte ¢ TeM momuepKUBaeTcs, YTO BCE-TaKW CYIIECTBYET
OTpaHMYCHHE Ha 3aICPXKKY, MOCKOJIBKY [aHHbIC CTAHOBSTCS HEIPUIOAHBIMUA B NPAKTHYECKUM AacIekTe,
B CJIy4ae €CJIM OHH MOJyUYEHbI CIUIIKOM IO3IHO.

3.4.1.3  IlapameTpbl KaTeropuu ycJayr

Kateropun ycimyr xapakTepu3yrOTCsl MapaMeTpaMH, MOJy4aeMbIMH JIMOO IO pe3yjbTaTaM HCCIIEIOBAHUS
PBIHKA WIM U3 IPYTUX UCTOUYHUKOB. Clieyroliue napamMeTps! noiay4yeHs! u3 oraera MCI-R M.2072:

- TUIOTHOCTh pa3MeIleHus MOJIb30BaTeNeH (HOJ‘IBSOBaTeHI/I/KMz);

- CKOpPOCTb ITOCTYIUICHHUSI CEAaHCOB Ha MOJIb30BaTeNs (CeaHChI/(C - MOIb30BATENb));
- cpeaHssi OUTOBast CKOPOCTh yciyrH (OuT/c);

- CPeIHsIs IPOIOJKUTENILHOCTD CeaHca CBs3H (c/ceaHc);

- KO3 HUITHEHT MOOMIIBHOCTH.

IlepBbie YeThIpe mapaMeTpa XapakTEPHU3YIOT CIOPOC HA pa3WYHBICE KAaTETOPUU YCIYT, a IapaMmerp
MOOWILHOCTH HCIIONB3YeTCs B pacnpeaeicHun Tpaduka B m. 3.6. MOOWIBHOCTh TEPMHHATIA TECHO CBs3aHA
CO CLEHapWsMH UCIONb30BaHUA TmpuiokeHuil. B  Pexomenmammum MCO-R M.1390 mMoOWiIbHOCTH
OTIpEIEIISIETCS CIICIYIOIIIM 00pa3oM:

— BHYTPH 3/IaHUS;
- Menexos;

— aBTOMOOMIIb.

TpeboBaHusl 3aBUCAT OT CKOPOCTH IMEPEMEIICHHs MOABWXHBIX cTaHIUH. [0 MaHHBIM M3ydeHHUs pbhIHKAa B
Otuere MCD-R M.2072 xi1accel MOOMIBHOCTH AENATCS Ha KATETOPHHU CIEAYIOIUM 00pa3om:

- CTaITMOHAPHEIE PEKUM (0 xm/q);
- HU3Kast CKOPOCTh (> 0 km/9 1 < 4 xM/9);
- BBICOKasi CKOPOCTh (> 4 xm/41 1 < 100 xMm/4);

- CBEPXBBICOKAS CKOPOCTh (>100 xm/9 m < 250 x™m/9).
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[Ipenenpl wM3MeHeHHWI B STHUX KATETOPHSX JMJOJDKHBI OBITh CBSI3aHBI C THUIUYHBIMH XapaKTEPHUCTUKAMU
COTOBBIX CETE€ paauoCBA3U. [ MallbIX COT MUHUMAJIbHOE BpEeMsl HaXO0XKICHUS IOJIb30BaTElIs B Ipeaenax
COTHl MEXKIY IepelayaMyd OOCHYXHUBAHHS JIOJDKHO OBITh 3HAYUTEIBHO OOJBIIMM, YeM BpeMs
VHUIMHPOBAHHUS Tepeladd  OOCITy)KMBaHWUS H  BpPeMs BBHINONHEHUS Tepefaddl  OOCTy)KUBaHWUSL.
CrnenoBaTenbHO, B CIIy4ae MajbIX COT pa3Mep COTHl OTPaHWYMBAECT MAaKCHMAaJIbHYIO TOJIEePKHBAEMYIO
ckopocTb. Ilo 3TOW nNpUYMHE NMKOCOTHI OIPAHUYMBAIOTCS, KaK IPaBUJIO, MOIIEPKKOW CKOPOCTEH,
XapakTepHbIX Juid mnemexosa (mo 3—10 km/9), MUKPOCOTBI — MOAIEPIKKON CKOPOCTH JBIIKEHUS TOPOJICKOTO
TpPaHCIIOPTa, COCTABIIAIONMIEH 50 KM/4, 1 MaKpOCOTHI TTOJBI)KHBIX COTOBBIX CETEH PagHOCBSI3U OXBATHIBAIOT
OCTaBILIMKCS JAMaNa30H CKOPOCTEW JBIXKEHHUS ToJb30Barend. UYUTo Kacaercs TpPUMEHEHUA KJaccoB
MOOWJIBHOCTH B JAaHHOW METOAWKE, TO, WCXOAS W3 U3YyYCHUs pPHIHKA, KJIacChl MOOWILHOCTH
MHTEPIIPETUPYIOTCS TIO-HOBOMY CIIEIYIOIINM 00pa3oM:

- CTaIlMOHAPHBIN PEKUM/CKOPOCTh MEIIeX0/1a (0—4 xm/u);
- HU3Kask CKOPOCTh (>4 xm/9 m < 50 xM/9);
- BBICOKAsi CKOPOCTh (> 50 xm/q).

Tpaduk kiracca MOOWIIBHOCTH "BBICOKAs CKOPOCTH', TONYYCHHBIA IO pe3ysIbTaTaM W3yYCHUS PBIHKA,
paszzensercs Ha KJIacChl MOOMIIBHOCTH "HHU3Kasi CKOPOCTh" U "BBICOKAs CKOPOCTh" JIsI IPUMEHEHHUS B JAHHOM
MeToauke. Takoe pa3aercHue HEOOXOOUMO Ul yueTa aTpUOyTOB paccMaTpHBaeMBbIX Cpe MpeAOoCTaBICHUS
yCIIyT, BBEACHHBIX B II. 3.4.2, KOTOpble MOTYT OOYCIIOBIMBATH pa3lUYHbIC 3HAYEHUS KOA((OUIIUEHTOB
pasmenenust J, B pa3sHBIX cpelax MpeAocTaBlieHus ycuayr m. B Tabmunax 3 uw 4 mpeactaBieHO
npeoOpa3oBaHue TpauKa B KIacChl MOOMIBHOCTH, IPH 3TOM 3HAYCHUS J,, ABIIAIOTCS JTUILIb IPUMEPaMU:

TABJIMIIA 3

IIpeoGpa3zoBanne KjIaccoB MOOMIBHOCTH

Kaacc MmoOMabHOCTH Kiaacc MoOMIBHOCTH 1J151
COrJIACHO M3YYEHHIO PHIHKA NpUMeHEHHST B METOTHKE
CranyoHapHbIH peXUM CTauuoHapHBbIi
Huskasi CKOpOCTb PEKHUM/CKOPOCTH TEIIexo/a

Huskas ckopoctb
(xoadunuent J,,)

Bericokast ckopocTh

Bricokas ckopocThb
(xoadpdurment 1 —J,)

CBepxBBICOKasI CKOPOCTh

TABJIULIA 4

3navenus J 1J1s1 npeodpa3oBaHus KJIacCOB MOOMJIBHOCTH
B pPa3/IMYHbIE CPeAbl NPeJI0CTABIECHUS YCIYT

Cpena npenocTaBjeHus yCIyr m 3uavenue J,
1 1
2 1
3 1
4 1
5 0,5
6 0

B nmomonHeHue k mapaMeTpaM KaTeropuy yCIyT, CBSA3aHHBIX C M3YYEHHUEM PBIHKA, KOTOPhIE PACCUUTHIBAIOTCS
B 3.5.2, i MpUMEHEHUS TAHHOW METOOMKHA TPeOYIOTCS IMapaMeTphl, KOTOPBIC HEIb3s IOIYYUTh M3
Otuera MC3-R M.2072. OTH mapaMeTphl MEPEeYHCICHBl B TaOJHIE 5, 1 OHM HEOOXOIWUMBI NPU pacyeTe
MPOIYCKHOH CITIOCOOHOCTH, CM. T1. 4.
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TABJIMIIA 5

IapameTpsl KaTeropuii ycjayr Kak BXOJHbIe TaHHbIE [UIA AJIrOPUTMa pacyeTa cieKTpa

Kareropus ycayr SC1 SC2 - SC20

Cpennuii pa3mep nakera (Out/maker) - -
©)

MomMeHT BTOpOTo nopsijika
((6ut/maker))

HomycTumoe cpennee BpeMsl 3aIepKKu makeTa (¢) - -

JUlsl pa3Mepa nakera

Honyctumblit koaddunment oxoxkuposanus (%) - -
(O]

MoMmeHT BTOpOro nopsika ciayyailHOW NMepeMEHHOM SBIISIETCS CKAJSIPHOM BEJIMYMHOM, CBA3aHHOM € qucrepcuei
9TOM ciyyallHOW EPEMEHHOM.

3.4.2 Cpena npenocTaBjieHUs YCJIYT
Cpena npeocTaBiIeHus yCIyT ONpeeNsieT o0IIue yCIOBHSI UCIIONB30BaHMs 1 00beMa YCIIyT.

Cpena mpenocrasieHus yciyr (SE) ompenensiercss kak KOMOWHAITHS YCIOBHM TOJMB30BAHMS yCIIyTaMH U
TUIOTHOCTH AJIEKTPOCBSI3H.

34.2.1 YcaoBus nNoab30BaHUA YCIyraMu

VCoBus MOJb30BaHUSI YCIIyraMy OINPEACNISIOTCS Kak oOliee MOBEICHUE IOJIb30BaTeIel B JIaHHON 30HE
00CITyKHBaHUSI.

VYcnoBus MONB30BaHMS YCIyTaMH NOApAa3AeisiloTcd Ha KaTErOPHH B 3aBUCHMOCTH OT OOJacTH, B KOTOPOH
[I0JIb30BATENIM UCIONB3YIOT OJIMHAKOBBIE YCIYTM W OXUAAIOT OOECHEUYeHHs OAWHAKOBOTO KadyecTBa
oOcnmykuBaHus. B paMkax NaHHOM METOAMKHM HCIOJB3YIOTCS CIEAYIOIIHUE BHUIBI YCIOBHH MOJIb30BAHUS
YCIIyTOMn:

- B )KUJIOM JIOME;
- B ouce;

- B 30HE OOIIET0 OJIb30BaHU.

3.4.2.2 IL10THOCTD 3J1€KTPOCBSA3M

CornacHo onpenenennio B Pekomengarun MC3-R M.1390 nioTHOCTh HaceNeHUs U KOJIUYECTBO YCTPOMCTB
Ha OJHOTO YeJOBEKa TaKXe SBISIOTCS BaXKHBIMU (paKTOpaMH IMPH PACCMOTPEHHUH CPEIbl MPEIOCTaBICHUS
yeayr. Benmeacteue aToro reorpadudeckas 30Ha IMOAPA3AETAETCS B COOTBETCTBHH C 3THUMH (DaKTOpaMHu Ha
KaTeropuu, ONpeIeIsieMbIe IIIOTHOCTBIO AIEKTPOCBS3U.

Kaxnpiii mapameTp TUTOTHOCTH 3JEKTPOCBS3U XapaKTEPHU3YeTCs IUIOTHOCTHIO HACETCHHS W TUIOTHOCTBIO
pacmpocTpaHeHHs yCTPOUCTB CBs3U. CyIIECTBYIOT CIEAYIONINE KAaTETOPHH IFIOTHOCTH DIIEKTPOCBS3H:

- T'yCTOHACEJICHHBIH TOpO/I;
- HPHUTOPOJI;

- CCJIIbCKas MCCTHOCTBD.

3.4.23 Onpenesienne u aTpudyThI cpelibl MPeI0CTABIEHUS YCIYT

Cpena mpenocTaBlIeHHsS YCIyT ONperenseTcs A KOMOWHAIMM IUIOTHOCTH AJEKTPOCBS3M M YCIOBUH
TTOJTF30BAHUS YCITyTOH, ONPEeIeIICHHBIX B TAOIHUIIE 6.

st Gonee MONHOTO ONMUCAHUS KKIOW CpeAbl MpeloCTaBIeHHs YCIYT B TaOmuIle 7 MOKa3aHbl BO3MOKHBIE
CPYIIIBI MOJIb30BaTENEH U pUMEPHI IpUMEeHEeHUs Kaxaou SE.

[MoTpeGHOCTH B CHIEKTpE AOJDKHBI OBITH CHAYAJa PACCUUTAHBI OTJEIBHO JIJISI KAXKIOTO MOoKa3aTes IUIOTHOCTH
3MeKTPOCBsI3u. OKOHUYATEIIbHBIC TIOTPEOHOCTH B CIIEKTPE OMPEACISIOTCS KaK MaKCUMAaJIbHbIC MOTPEOHOCTH B
CHEKTpe I TPeX 30H IUIOTHOCTH 3JCKTPOCBS3U (TYCTOHACENCHHBIH TOpOJ, TPUTOPOJ U CelIbCKas
MECTHOCTB ).
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TABJINIIA 6
OnpenaeseHue cpeabl NPeIoCTABJIEHUS YCIYT
IInorHoCTH
3JIEKTPOCBA3HU
YV CI0BHS I'ycToHaceneHHBII TOPO IMpuropon Ceabckasi MECTHOCTH
NOJIb30BaAHUS
ycJayramMmu
B xwmiom mome SE1 SE4
B oduce SE2 s SE6
B 30He o0miero SE3
M0JIb30BAHUS

TABJINIIA 7

IIpumeps! rpynn nojb3oBareieil U MPWIOKEHUH B pa30MBKe 10 BUIAM Cpelbl IPeJ0CTABICHUS yCIyT

I'pynnsl nosin3oBareJiei puioxenus
SE1 YacTHble NOJb30BATENH, KOPIIOPATUBHBIE I'onocoBas cBsi3b, JOCTYI B UHTEPHET, UTPHI,
MOJIb30BaTEIN 3JIEKTPOHHAsI KOMMEPIH, JUCTaHIIMOHHOE
o0y4eHue, MyJIbTHMEINA
SE2 KoprnopaTuBHbIe OIB30BaTENH, MaJIble U l'onocoBast cBsi3b, JOCTYI B UHTEPHET,
CpemHUE MPEATIPUATHS BUJICOKOH(EPEHII-CBA3b, JIEKTPOHHASL
KOMMePITHs, MOOWIILHBIN OU3HEC
SE3 YacTHble N0IB30BaTENN, KOPIIOPATUBHEBIE I'onocoBas cBsi3b, OCTYI B UHTEPHET,
TIOJTF30BATENH, TI0OTH30BATEIN YCIYT O0IIEro BHICOKOH(EPEHII-CBA3b, MOOWIIBHEIN OM3HEC,
MOJIb30BaHMs (HarpuMep, BOAUTEIN aBTOOYCOB, nH(popManus U TYpPUCTOB, JIEKTPOHHAS
COTPYIHUKH aBapUHHBIX CIIyXk0), TYpHUCTHI, KOMMEPIHS
IIPOIABIIbI
SE4 YacTHble NONB30BaTENN, KOPIIOPATUBHBIE l'onocoBast cBs3b, JOCTYN B UHTEPHET, UTPHI,
MI0JTb30BaTENN 3JIEKTPOHHAsE KOMMEPLHS, MyJIbTHME A,

JTUCTAaHIIMOHHOE O0yUeHre

SES KoprmopaTHBHEIE MMOIB30BATEIH, TPEANPHUITASL T'onocoBast CBs3b, TOCTYII B UHTEPHET,
ANIEKTPOHHAsT KOMMEPIHSI, BUICOKOH(DEPEHII-
CBS13b, MOOMJIbHBIN OHM3HEC

SE6 YacTHble MoJib30BaTeNH, epMepckoe xo3siictBo, | ['orocoBas cBsi3b, HHOOPMAIIMOHHBIC
M0JIb30BATENHN YCIYT OOIIEro Mojb30BaHMs MPUIIOKCHUS

3.4.3 Papuocpena (RE)

RE ompenensiercs mo ciosiM COT B CETU, MMEIOIIEH HMEpPapXUUECKYI0 COTOBYHO CTPYKTYpY, T. €. Makpo-,
MHUKpPO-, MHKOCOTHI M 'ropsume Touku"'. B MaHHOW METONUKM 30HBI COT PAa3HBIX THIIOB PaTuOCPEAbI
WCTIONB3YIOTCS B KadeCTBE BXOAHBIX JAHHBIX I PacyeToB. 30HA COTHI HETOCPEICTBEHHO OIpENesieT
NOTPEOHOCTH B CHEKTpe, o0ycioBiuBaeMble 00beMOM Tpaduka. Kak mpaBuio, HE0OOXOAMMO HAXOIUTh
KOMIIPOMHUCC MEXKIy 3aTpaTaMH Ha pa3BepThHIBaHHE CETH U TpeOyembIM crekTpoMm. Kpome orpanmyenuit
pa3MepoB, CBSI3aHHBIX C JBYMs 3TUMH (PaKTOpaMH, CYHIECTBYIOT M OTpaHHUYEHUS TEXHHYECKOTO XapaKTepa.
Bepxunii TexHUYECKHI TpeNeN ONpeAeseTcs] YCIOBUSIMHU PacIpOCTPAaHEHHs, OTPAHHYEHUSIMA MOIIHOCTH
nepeaayu TCpMruHalia u, B MeEHBIIIEeH CTCIICHH, BEJIMUYMHOM 3aCPKKH.

HwxHue mpenensl pa3MepoB COTHI ONPEIEISIIOTCSA IO BO3PACTAHMIO HEKENIATENbHBIX IIOMEX, HalpHUMEp
CJIMIIKOM YacTO€ BO3HUKHOBEHHE YCIOBHM INPSAMONH BHIMMOCTH MEXKAY CO3JAOIUMH IOMEXH COTaMHU.
Hwxanii mpenen mpenmojaraercsi TNpPeHEOPe)KMMO MajbiM IO CPaBHEHHIO C  OTPaHUYCHUAMH,
HAKJIaJ(bIBACMBIMU 3aTPaTaMH HA Pa3BEPTHIBAHUE COT.
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[TockonmpKy pa3BepThIBAHUE MHUKPO-, TTUKOCOT U "TOPSYHMX TOYEK" HE pa3inmyaeTcs B PasHBIX 00JacTsIX
IUIOTHOCTH 3JIEKTPOCBSI3M, AeNlaeTcsd JOMyILIeHHe, YTO B paMKaxX METOJla pacuera CHEeKTpa Ul 3THX CJIOEB
MOXKET HCIIONIb30BaThCs Ta XK€ '"MakcuManbHad" Miomianb coTel. BMmecTe ¢ TeM, B cily4ae MakpocOT
JNEHCTBYIOT WHBIE YCIIOBHSI, TUIOTHOCTH JJIGKTPOCBS3M BIUSET HAa IUIAHUPYEMYIO IUIOMAAb COTHI W Ha
pa3BepThIBaHME 0a30BBIX CTaHIWH. BcnemcTBue 3TOro, B pacderax TpeOyeMoro CHeKTpa IUIOmaab
MaKpOCOTHI SIBISETCS 3aBUCSAIIEH OT IUIOTHOCTH 3NEKTPOCBs3H. [IpuMepsl MakCHMallbHOM IUIOIIATU COTHI
s Kaxnaoi RE M MIOTHOCTH 35IEeKTPOCBSI3M MpencTaBieHbl B Tabnuie 8. 3HaueHHs IJIOMIagH COTHI — 3TO
XapaKTepPUCTUIECKIE 3HAYCHHS TSI PACCMaTPUBAEMBIX KaTErOpPUI INIOTHOCTH 3JIEKTPOCBSI3H.

TABJIUIIA 8
IIpumep MakCUMAIBLHOM IJIOLIAAH COTHI B 3aBMcuMOCTH OT RE (KMZ)*
Il1oTHOCTH 3JIEKTPOCBA3H
RE
I'ycronacenenHslii ropos IIpuropon Cenbckasi MECTHOCTh

Makpocora 0,65 1,5 8,0

Muxkpocora 0,1 0,1 0,1
IMuxocora'" 1,6E-3 1,6E-3 1,6E-3
"Copstaast Touka"" 6,5E-5 6,5E-5 6,5E-5

JlaHHBI1 MpUMep HE MPUMEHUM K CIy4aro KPYIHOH 30HBI C HU3KOH MIOTHOCTBIO 31EKTPOCBA3H.

O HpennonaraeTca, YTO pasMEp COTHI B OTUX BHUJAX CPECIAbl HE 3aBUCHUT OT INIOTHOCTHU DJICKTPOCBA3U.

Hanmuume pamgwocpensr 3aBUCHT OT Cpelbl MPENoCTaBiIeHHS yCiyr. Ha mpakTwke IWIIb OMpeneeHHBIA
mpotieHT X oO0IIel IIoaad KOHKPETHOW Cpelibl MPEAOCTABICHUS YCIAYT OXBaueH Ka)I0H pauocpenoun,
HampuMep NUKocoTamH. B cBeTe 3TOr0 B Tabmuie 9 ompeseneHbl JOJU OXBaTa HACENCHHUS I KaKIOou
paavocpensl B KXKAOW cpele MpeNoCTaBIeHUS YCIyT. 3HaueHUs B Tabnuie 9 SBIAIOTCS MpHMEpamu.
B tabmue 9 taxke ompenencHsl Bo3MokHbIe koMmOuHanmu SE wm RE. st ompenmeneHHBIX KOMOWHAITHIH
MPOLCHT OXBaTa HACCJIICHUA MOXKET OBITH HYJICBBIM, 3TO 3HAYMUT, YTO KOHKPCTHAaA RE ne pa3sBEepHyTa B
koHkpeTHO! SE. IIpolieHT oxBaTa HaceJCHHs HCIOJB3YyeTCS NMpHU pachpenencHuu Tpaduka mexay RE B
m. 3.6.

TABJIWLIA 9

IIpuMep npouneHTa 0XBaTa HaceJeHUs JJIsl Pa3JIMYHBIX TUIIOB CPeAbl pa3BepThIBAHUS
panuoceTu B kaxnoi SE

RE
SE
MaxkpocoTta MukpocoTta Iukocota "T'opsvast Touka"
SE1 100 0 0 80
SE2 100 0 20 80
SE3 100 80 20 10
SE4 100 0 0 80
SES 100 20 20 20
SE6 100 0 10 50
34.4 TI'pynnsi RAT

B paMkax [naHHOM METOAMKM pPaccMaTpUBaeTCd BeCh PBIHOK HA3eMHOM CBsS3HM, KoTopas Oyner
o0ecrieunBaThCsl Pa3IMYHBIMU  CPEACTBAMHM CBSA3HM, B ONpPEINCIICHUAX YCIyI U CeTed COIJIacHO
Pexomenpammsasm MC3-R M.1645, MC3-R M.1457 u MC3-R M.2012. CymectByer psan rpynn RAT,
KOTOpbIe MOTYT OBITH omnpezaesceHbl. COrflacHO HAcTOSIIEH METOIUKE BeCh TpadHK, NPOTHO3UPYEMBIH A
BCET0 PBhIHKA HA3€MHOH CBSI3H, PACIIPEAEIAETCS MEX Iy CIEAYIOIINMHE onpeiesieHHbIMU IpyninamMu RAT:
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I'pynna I. Cuctremsl, npemamectyromue IMT, IMT-2000 u ee ycoBepIiieHCTBOBaHHEBIE BAPHAHTEHI.

OTta Tpymnma OXBaThIBaeT ITM(POBBIC COTOBHIE CHCTEMBI IOABMXHOW CBs3HM, cucreMbl IMT-2000 m wmx
YCOBEpIICHCTBOBAaHHBIE BAPUAHTEHI.

I'pynna 2: Cuctemsr IMT-advanced, onmcannsie B Pekomermarmn MCD-R M.2012.
I'pynna 3: CymecTByrolie JOKalIbHbIE PaIHOCETH U UX YCOBEPIICHCTBOBAHHBIC BAPHAHTHI.
I'pynna 4: 1ludpoBble MOJBUKHBIC IMTUPOKOBEIIATENFHBIC CUCTEMbI U HX YCOBEPIICHCTBOBAHHBIC BAPHAHTHI.

Bce getsipe rpymmer RAT paccmarpuBaroTcs A0 Imara 4 TPEACTaBICHHONW Ha pPHCYHKE 1 OJIOK-CXEMBI
METOIWKH, a ¢ Imara 5 u najee yauTeiBaroTcs Toabko RATG1 u RATG?2.

Kaxmas RATG xapakTtepuszyercs mapaMmeTpaMu, IpeiacTaBieHHbIME B TaOimmax 10a—10d. Jlomyckaercs.
Uro 3TH mapameTpbl OJWHAKOBBI JJIsi JIMHUHA BBEpX W JHHUAN BHU3, TMO3TOMY JUIA KaXKJOTO IapaMeTpa
TpeOyeTcs JIMIIb OJJHO 3HAYCHHE.

Jid  HEeKOTOpBIX KaTeropuil yCIyr MOTYT OOEeCIedMBaThCS MAIbHEHIIHE TpeuMyIecTBa Onaromaps
TIPUMEHEHUIO B paMkax KOHKpeTHOW RATG peXuMOB MHOTOAIpecHOW Tmepemavyd i TIpueMa Ha
MOOWIIBHBIE YCTpOiicTBa. MHOTOaApecHas mepefada Al NMpHeMa Ha MOOWIBHBIE YCTPOHCTBA OJDKHA
TPAaKTOBaThCS Kak Iepenava, MpeqHa3HaueHHas JJs TPYMIbl MpHeMHHUKOB. HeoOxoamMo Hamwudne JTHHUAN
BBEpX, HampuMep Juid yhpaBieHus rpymmoi. K mpumepam ycmyr, KoTopsle MOTYT 3(QQeKTHBHO
MIPEIOCTABIATHCS B PEKUMaX MHOTOAIPECHON mepenadn Ijs IpreMa Ha MOOWMIIBHBIE CPENICTBA, OTHOCATCS
ycayru Tuna MmoOwinsHOro TB W yciyrm mo mepemade COOOIICHHWA ¢ HH3KOH CKOPOCTHIO TIEpEIavm.
[Hockonmpky 3¢ (eKTHBHOCTD WCIIONIB30BAaHUS CIIEKTpa B OTHUX JBYX pEXHMaX MOXKET CYIIeCTBEHHO
paznr4gaThesi, He0OXOIMMBI OTAETbHBIE 3HAYeHUS AP (EKTUBHOCTH MCIIOIB30BaHUS CIIEKTPa 10 30HAM.

TABJIUIIA 10a

IIpumep TpebyembIx paguonapamMetrpon s RATG1

RATGI1
A 3HaveHue
TPUOYT
n
Enununa Maxkpocora | Mukpocora ITukocora T'op srHast
TOYKa

CKOpOCTh Nepeauy NPUKIAIHBIX M6ur/c 1 1 2.5 _
JTAHHBIX
[ToxnepxrBaeMble Ki1acchl CranuoHap- CranuoHap- Cranuonap- —
MOOHIIBHOCTH HBIN peKUM/ | HBIN pesxuM/ | HbBIH pexum/

CKOpOCTh CKOpPOCTH CKOpPOCTB

nemexo/a, Hemexozaa, nemexoza
HU3Kas HU3Kas

CKOPOCTb, CKOpPOCTB

BBICOKAs

CKOPOCTb

UTHas 11 YaCTOT MCXK
3aluTHAas 10JI0Ca YaCTOT MEKLY MTn 0 0 0 _
orepaTopamu
MunuManbHas 3aJ1eCTBOBaHHAS
110JI0Ca Ha OIlepaTopa At MI'n 20 20 20 -
pamnrocpenst
Uu TIEPEKPHIB HXCSI
CJI0 MEPCKPRIBAIOLIXC Yucno 5 5 5 -

pa3BepTHIBAEMBIX CETEH
Crenenp pa3oueHus
3aJIeiiCTBOBAHHOMH ITOJIOCHI Ha MI' 20 20 20 -
oreparopa Jjs paguocpe sl
Bo3moxxHOCTH THOKOTO Bynesa Her Her Her _
ucnoxp3oBanus crekrpa (FSU) nepeMeHHas
3anac FSU MHuoxurenb 1 1 1
Tunuunas paboyasi yacToTa MI't <2700 <2700 <2700 —
[Monnepxka MHOrOapeCHON Bynesa Jla Tla Tla B
nepenagn nepeMeHHas
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JlaHHBIN TpUMeEp HE MPUMEHUM K CITy4ar0 KPYIMHOW 30HbI C HU3KOM MJIOTHOCTBIO AJIEKTPOCBSI3U.
TABJIMIIA 10b
IIpumep TpebdyembIx paguonapamMetTpoB 1jasi RATG2
RATG2
ATpubyT 3HayeHue
Enununa Makpocora | Mukpocora | Ilukocora FOpﬂ‘{ilﬂ
TOYKa
CKOpOCTh Nepeavy NPHKIAIHBIX M6ur/c 50 100 1000 1 000
JTAaHHBIX
[ToxnepxrBaeMble Ki1acchl Craunuonap- | Crauuonap- | Craumonap- | Cramuonap-
MOOHIIBHOCTH HBIN peKUM/ | HBIN peXUM/ | HBIM pexuM/ | HBIA pexum/
CKOpPOCTh CKOPOCTH CKOPOCTH CKOpPOCTH
remexosa, nemexo/a, nenexoaa nemexo/a
HU3Kas HU3Kas
CKOPOCTb, CKOPOCTH
BBICOKasI
CKOPOCTb
3amuTHas moJIoca YaCTOT MEXKTY MTx 0 0 0 0
orepaTopamu
MuHnManbHas 3a1eHCTBOBaHHAS MTx 50-100 50-100 100 100
noJsioca Ha oneparopa aiust RE
Crenenpb pa3oneHus
3aJIeliCTBOBAHHOM ITOJIOCHI Ha MI'g 20 20 20 20
orepaTopa JUIs pagroCpebl
Yucno TIePEKPBIBAIOLIMXCSA Yucro 1-4 1-4 1-4 1-4
pa3BepTHIBAEMBIX CETEH
Bo3MoxHOCTE THOKOTO bynesa
ucnons3osanus crnekrpa (FSU) [epEMEHHas Jla Ha Ha Ha
3amac FSU MHOXHTENb 1 1 1 1
30H0Bas 3P HEKTUBHOCTD our/c/Tn/ 24 2.5 36 510
HCTIOH30BAaHUS CIIEKTPa corta
30H0Bast 3PEKTUBHOCTH
WCIIOJIb30BaHUS CIIEKTPA ISt 6“22(;/51'1/ 1-1,5 1-2,5 1,5-3 2,5-5
MHOTO03/IpECHOM Tiepeiadun
Tunmunas paboyas yacToTa MI'1t <6000 <6 000 <6 000 <6000
[Moxnepxka MHOrOAAPECHOM Bynesa
nepenagn nepeMeHHas Jla Ha Ha Ha
TABJIMIA 10c
IIpumep TpebyembIx paguonapamerpoB 1iasa RATG3
RATG3
ATpubyT 3HayeHue
Enununa Makpocora | Mukpocora | Ilukocora FOpﬂ‘{ilﬂ
TOYKa
CKOpOCTh Nepeauy NPUKIAIHBIX M6ur/c _ _ 50 100
JTAHHBIX
[ToxnepxrBaeMble Ki1acchl - - Cranuonap- | CranuoHap-
MOOHIIBHOCTH HBIN peKUM/ | HBIH peskum/
CKOPOCTH CKOpPOCTH
nenexoaa nerexo/a

[onnepxka MHOrOapecHOM
nepenayn
(ma=1,ner =0)

Jla
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TABJIMIA 10d
IIpumep TpedyembIx paguonapamMetrpos 1jasi RATG4

RATG4
ATpuoyT
Enununna Maxpocora
CKopocCTh Nepeaun MpUKIaIHbIX
p PeAatH IpHiIan M6ur/c 2
JTAHHBIX
[MonnepxuBaeMbIe KI1acChl Bce (CraumoHapHBIH pexuM/CKOPOCTS IeIIexo/1a,
MOOHMIIBEHOCTH HHU3Kas CKOPOCTH M BBICOKAsi CKOPOCTh)

IMPUMEYAHMUE 1. — [Ins RATG4 paccMaTpuBaroTcsi TOIbKO MaKpOCOTHI.

3navueHnss 3(H(PEKTUBHOCTH HCIIOJIB30BaHUSA CIIEKTpa TpencraBieHsl B Tabmure 11. CornacHo maHHOH
METOJIMKE 3HAUYeHHUS 30HOBOW 3(P(PEKTHBHOCTH HCIOIB30BAHHUSA CIEKTPa PAaCCMATPUBAIOTCS KaK BXOIHBIC
3HaueHus. s pexmMma MHOTOaIpecHOi mepemaun Tabmuma 3¢((EeKTHBHOCTH HCTOIB30BAHUSA CIEKTpPa
COJIEP)KUT WHBIEC 3HaUeHUs. 30HOBas 3((EeKTUBHOCTD MCIIONB30BAHMUS CIIEKTPa MOHUMAETCS U FICTIONb3YEeTCs
KaKk pacCYyMTaHHas Ha OCHOBAaHWW CpEJHEH TPOIyCKHOW CIIOCOOHOCTH TpH Tepenade JaHHBIX,
obecrieunBaeMol I BCEX IIOJB30BATENICH, KOTOpPHIE PABHOMEPHO pa3MEIIeHBI B 30HE JCHCTBHS
paamocpensl, Ha ypoBHe [P s ycnmyr ¢ koMMyTanmel makeToB W Ha MPHUKIATHOM YPOBHE U yCIYT C
KOMMYTAaIliel KaHajoB, Ul pagroceTel ¢ TIOJHOW Harpy3Kor. DPGEKTUBHOCTS UCIIOIB30BAHMS CIIEKTPA U
MaKCHMaJbHas IOCTIDKAMAsi CKOPOCTh Tepefadd MaHHBIX Ha Kpal COTHl JOJDKHBI COOTBETCTBOBATH
TUIUYHOW paboueil wactote. B 3HaueHMAX 3¢ (EKTUBHOCTH HCIIONB30BAaHUS CIIEKTPA YYTEHBI BO3MOYKHBIC
MTOBTOPHBIE MEPeIavr B CIIydae yCIyT C KOMMYTaluel MaKkeToB.

TABJINIIA 11

MaTtpuia 30H0B0I 3(p(P)eKTUBHOCTH MCNOJIH30BAHMS CIIeKTpa AJs ogHoil rpynnsl RAT

I'pynna RAT rat

Pagnocpena
IL1oTHOCTB 3/1EKTPOCBA3H Amocpen
Corta
Makpocora Muxkpocora IInkocota " "
ropsiuasi TouKa
I'ycroHaceneHHsblii ropos Mirara
(but/c/T'/cota)
IIpuropon

Cenpckast MECTHOCTD

3.4.5 B3auMocBsi3b MeXKIy Cpenoil npeaocraBjeHus yciayr, rpynnoi RAT u paguocpenoii

Cpena mpemocTaBiIeHHsI YCIyT U pajrocpena MpH pacdere CIeKTpa JOJDKHBI PacCMaTpHUBATHCSA OTAEIBHO,
Tak 4YTOOBI CIpOC Ha TpapuK IMPOTHOZUPOBAJICS TOJIBKO B Cpelne MpeNoCTaBIeHHs YCIyr, a oOIme
MMOTPEOHOCTH B CHEKTPE PACCUHUTHIBAIUCH C PA3NMUYHBIMU rpynnamMu RAT ¥ COOTBETCTBYIOIIUMH WM
BO3MOXXHBIMH BUAaMH paguocpenbl. [lorpeOHOCTH B CreKTpe pacCUMTHIBAIOTCSA IS KaKIOW KaTeTOpHU
IUIOTHOCTH DJIEKTPOCBSA3HM, HO OKOHYATENbHBIE MOTPEOHOCTH B CHEKTPE IOJKHBI BBHIOMPATHCS PaBHBIMU
MaKCHMaJbHOMY 3HA4YEHHWIO ITOTPEOHOCTEH B CHEKTpe S BCEX KATerOpWH IUIOTHOCTH JIIEKTPOCBSA3H.
CrnenoBaTenpHO, CHadaja OJDKEH OBITh TPOCYMMHUPOBAH TpadrK B pa3HBIX Cpefax MPeJOCTaBICHUS yCIyT C
Y4eTOM COOTBETCTBYIOIIEH MIIOTHOCTH DIIEKTPOCBSI3H.

Ha pucynke 2 mpexacraBieH mpumep pacrpeaeieHust Tpaduka MO IIECTH BUAAM Cpeabl MPeIoCTaBICHUS
yenyr, asyMm rpynmaMm RAT u Tpem Bumam paanocpenst. Crpoc Ha TpaduK B KaXKIOH cpesie MpeaIoCTaBIeHHS
yCIyr MoOXKeT O®ITh pactpeneneH 1mo rpymmam RAT. Ha pucynke 2, Hanpumep, Tpaduk cpembl
MIPEAOCTaBIICHUS YCIYT "TYCTOHACENEHHBIM TOpoa" BKIIFOYAeT Ba KOMITOHEHTA: 00beMbl Tpaduka Al mis
RATG1 um Bl mis RATG2. Kak moka3zaHo Ha pHCYHKE 2, BHABI CpPEObl IPEIOCTABICHHUS YCIYyT
"I'ycTonaceneHHbIit ropoa, aoMamtaue ycnoBus', "I'ycroHacemeHHBIN Topon, oduc", "I'ycToHAacemeHHBIH
ropo, 30Ha obmero monp3oBanusa”, "IIpuropomn, nomamraue yemous/opuc” u "Cenbekas MECTHOCTD' Takke
XapakTepu3yrTcsa o0beMamu Tpaduka mist kaxaoir RATG.
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[Mockonmpky kaxnmas RATG mognepxkuBaer omHy mim Oonee RE, oOvem cmpoca Ha Tpaduk i Kakaon
RATG B kaxzaoir SE MoxeT ObITh paclpeneicH MEXIy NoJAepKUBaeMbIMU 3TOM rpynmnod RE, kak
MOKa3aHO B TpeTheM psny pucyHka 2. Tpaduk, pacupenencHHbli mMexay SE, oTHocsSmuMmcs K TOH ke
KaTerOpPHH TUIOTHOCTH JJIEKTPOCBS3H, CYMMHUPYETCS B 4eTBepTOM psay pucyHka 2. Kaxnmas RATG umeer
COOCTBEHHBIH CIIEHAPHI pa3BEPTHIBAHUSA I cocTaBistomux ee RE, a Takxke xapakrepusyeTcs: COOCTBEHHOMH
3¢ (HEeKTUBHOCTBIO UCIOJIB30BAHUS CIICKTPa. DTH CLICHAPUHU Pa3BEPThIBAHUS, HAIPUMED pa3MEpPhl COT, TAKKE
BIUSIOT Ha 3()()EKTUBHOCTh UCTIOIB30BaHUS CIEKTpa. C y4eTOM 3TOro MoTpeOHOCTH B CIIEKTPE MOTYT OBITh
paccyMTaHBl C WCIOJB30BAaHHUEM JAaHHBIX O CIpoce Ha Tpaduk ©u KOIPPUIMeHTOB 3(PHEKTHBHOCTH
HCIIOJIb30BaHMSI CIICKTPA, MOTPEOHOCTH B CIIEKTPE MOTYT OBITh PaCCUUTAHBI TAKXKE OTACIBHO Ha OCHOBAaHUU
Ka)KION COCTaBIISIONIEH KaTeropruu INIOTHOCTH 31eKTpocBsi3u, RATG u RE. IIpAMoyronsHUKH B MSATOM Py
PUCYHKa 2 TIPEICTaBISIOT TOTPEOHOCTH B crekTpe it Tpymin RAT mnms pasHBIX KaTteropuil IUIOTHOCTH
anekTpocBs3n. [lotpedHocTrn B criektpe st RATG cocTaBAT MakcHMaabHOE 3HAUYCHHE CPEOd 3HAUYCHUN
noTpeOHOCTel B criekTpe s ganHoi RATG 1o BceM KaTeropusM IIOTHOCTH AJICKTPOCBSI3U.

PUCYHOK 2
Pacnpenenenune tpaduka cpenu pasubix SE, rpynn RAT u RE

Cpena nperocTaBieHHs YCIyT i

SEl: rycronace-  SE2: rycromace- SE3: rycromnace- SE4: mpuropoxn, SES: SE6:
JICHHBIH TOpOIL, JICHHBIH TOPOJI,  JICHHBII TOpOX, 30Ha JOMaIIHKU e TIPUTOPOI CeJbCKas
JIOMallHUE YCIIOBU 5 Oq)l/lc 061_ucr0 T10JIb30BaH U s ycCIioBU s MECTHOCTh
Tpadux | Al |Bl A2 B2 A3 B3 A4 B4 A5 B5 A6 B6
Pacnpenenenue Tpaduka
RATG no rpyrmam RAT
Tpaduk
Pacnpenenenue Tpaduka
RE B npeznenax RATG
Tpadux

CymmupoBaH#e

Tpaduka mo Bcem SE
110 Ka)K10My 3Ha4 CHUIO
IUIOTHO CTH 3JICKTPO CBSI3H

Criextp
Boi6op Makcumyma Bbibop Makcumyma
IlorpedHOCTH
B CIICKTPE C Y4ETOM
MJIOTHOCTH DJIEKTPO CBA3 U

MaxkpocoTa
MukpocoTa

Torpe6HOCTH Torpe6HOCT™H
B CIIEKTpPEC B CIIEKTPEC
s RATG1 s RATG2 M.1768-02
3.5 AHanu3 COOPAHHBIX PHIHOYHBIX JAHHBIX

3.5.1 COoop pbIHOYHBIX JAHHBIX
PriHOYHBIE TaHHBIC OBUIM COOPAHBI M3 OTBETOB Ha BOIIPOCHHUKH 110 ycayraMm (Iar 2 Ha pucyHke 1).

IL]'ISI MMPOBCACHUSA UCCIICAOBAaHUS 6y,[[y1].II/IX TCHI[CHI_II/Iﬁ Ha PBIHKC U B 00JIaCTH HMCIOIB30BAHUS yciayr B
BOIIPOCHUKHA OBLTH BKIIFOUCHBI CICOYIOIINE ITYHKTHI:

- o0cieIoBaHHE yCIYyTr U KOHBIOHKTYPHI PhIHKA B OTHOIICHWH CYIICCTBYIONIMX YCIYT IOABMIKHOM
CBSI3H;

- KIIFOUCBBIC MapaMETPhI PBIHKA,
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- MIPOTHO3BI 10 yciyraM U peiHKY it IMT, B Tom umcie:

*  BOIPOCHI, CBA3aHHBIE C yCIyramy;

*  BOIPOCHI, CBSI3aHHBIE C PHIHKOM;

*  IpeaBapUTEIbHBIN MPOTHO3 TpaduKa;

*  cBs3aHHas MH(pOpManus;
- IIPOTHO3 IO yCIyraM M PBIHKY AJIS IPYTUX CUCTEM PaluoCBsI3y;
- JBIDKYIIUE CHITBI OyAyILEro phIHKA; 1

- T00bIe UHBIE MHEHHSI OTHOCUTEIBHO OYIYIIHX YCIYT.

OTBeThl Ha BONPOCHUKU cOOpaHbl M TpoaHanuszupoBanbl B Otyere MC3-R M.2072, B 4yacTHOCTH B
[Ipunoxenun 8§ x OtTyery oOmMcaHbl BXOAHbIC 3HAYCHUS AJSl JAHHONH MeETOOUKH. PHIHOYHBIE AaHHBIE
MIpeJICTaBJIEHBI U TpeX BpeMeHHBIX Touek — st 2010, 2015 u 2020 rozgos.

Bonee cBexue pplHOUHBIE AaHHBIE TpeacTaBieHbl B OTueTe MCO-R M.2243.

3.5.2 AHAJIN3 JAHHBIX

TepMI/IHOJIOFI/Iﬂ, UCIoJIb3yeMas 11 aHAJIU3a PbIHOYHBIX JaHHBIX

Ilpunoscenue: 3T0 NPUIOXKEHUE, SBISIONICECS JOCTATOYHO OOIUM M IOJHBIM JUIl KpaTKOro H
COOTBETCTBYIOILIETO ONPEACICHHUS KaTeropuii Bcex COOpaHHBIX YCIYT.

Yenyea: 310 yenyra, sBistroriascss 0a30BBIM 3JIEMEHTOM, M3 KOTOPBIX COCTOMT MpHiIoKeHHEe. B oTHomeHnn
00pasyromux TPUIOKEHUE YCIyT NelaeTcs JOMYyIIeHWe, YTO OHM CYIIECTBYIOT He3aBHCHMMO. Hampuwmep,
noJib30BaHue yciayrod VoD He 3aBUCHUT OT Moib30BaHus yciayroit AoD. Bropoe nomylieHue 3akimodaercs B
TOM, 4YTO BCE€ YCIyI'H, BXOASIINE B Ty € KaTErOPUI0 YCIYT, XapaKTepU3YIOTCAd UICHTUYHBIMU U
HE3aBUCUMBIMH CBOMCTBAMH B aTpUOyTax PHIHKA.

HapaMempbl ampu6ym06 PblHKA: 3TO NMapaMEeTphbl, CBA3aHHBIC C BOCIIPUATUCM I10JIB30BATCIIA. OTHU 3HAYCHUS
NOJIy4aroT U3 PbIHOYHBIX JaHHBIX.

Hapamempuvr ampubymos mpaghuxa: 3TO TapaMeTpPbl, CBSI3aHHBIE C XapaKTepUCTHKaMH Tpaduka yCIyTH.
OTu 3HAYCHUS MOIYYIArOT HA OCHOBAaHUHU aHAJIN3a TCHIICHIINN TEXHHYECKOTO XapaKTepa.

3.5.2.1 OO0umuii npouecc

Ha pucysnke 3 mokaszan o0muii mporecc aHaan3a PIHOYHBIX JTaHHBIX.

PUCYHOK 3
OO0muii npouecc aHAJIM32 PHIHOYHBIX JAHHBIX
las 1- Llae 2: Llae 3:
: »| OmpeneseHne 3HaYCHHI > oTpeeNIeHNue 3HAUYCHUN
COCTaBJICHHE CIHCKA
. aTpuOyTOB TpaduKa arpuOyTOB PhIHKA
MPHIIOKEHUH/YCITyT o >
JUISL KOKIOH yCIyTn JUTSL KKIOH YCIyTH
Y
Llae 5: Llae 4:
pacyeT 3HaueHHit aTpulyToB | pacrpeeaeHue yeiayr
PBIHKA JUTS KaXKIBIX N 10 KaTeTOPHsIM yCIIyT
SCu SE s Kax o SE

M.1768-03
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3.5.2.2 CocTtaBJjieHHe CIICKA MPUJIOKEHHIT/yCJIyT

CocraBisieTcsi CIMCOK BCEX IMPOTHO3UPYEMBIX B OYIyIIeM INPHIOKCHUN/YCIyr. YUHUTHIBas, YTO CIIHCOK
NPWIOKEHUH W YCIyr SIBISIETCS OJAHUM M3 BaXXHBIX ()AaKTOPOB AJSl pacueTa CHEKTpa, YCIYTH IOJDKHBI
BBIOMpAThCS TaK, YTOOBI HE BO3HUKAJO TEPEKPHITHS B paMKax MPUIIOKEHHS, SBISIOMIETOCS JOCTATOYHO
OOIIMM 1 TIOJTHBIM JIJIsl KPATKOTO M COOTBETCTBYIOIIETO OMPEEIICHUS KaTeTOPHI BCeX COOPaHHBIX YCIIT.

Ha »Tom miare crucky MpUIIOKEHHH M yCIyT JOJKHBI OBITH 3a()MKCHPOBAHBI M BKIIOYEHBI B MEPBYIO U
BTOpyto rpadbl TaOmuiel 12. [lomydeHHBIH CHOUCOK TPWIOKCHHN, HCXOJi W3  IOKa3aTeyen
TIPUIIOKEHUH/YCITyT, JTOJKeH OBITh pa3OWT Ha KAaTeropuyd Kak ToKa3aHo B Tabmure 12. DT Kareropuu
OOJDKHBI OXBaTbIBaTh BCE€ IIPOTHO3HUPYEMBIC KaTCTOpUHN HpI/IHO)I(eHI/Iﬁ, C TeM 4TOOBI O0O0€ECIIEYUTh
JOCTOBEPHOCTH OLICHKH.

TABJINIIA 12

IIpumep kaTeropuii NpUJIOKeHHI/ycJayr H aTpudyTOB HX Tpaduka

ATpuoyTHI Tpaduka

Hpunoxenus

Yceayrn

Cpennsisi outoBas
CKOpOCTH YCJIYTH

Cpennsis
NPOI0KHUTEIbHOCTD
CEeaHCOB CBSI3U

CyuiecTByrouue
MPUIIOKCHUS

TonocoBast cBs3b (MyJIETUMETUA U
nepeaaya JaHHBIX C HU3KOH
CKOPOCTBIO/Pa3rOBOPHEII Tpaduk)

64 xout/c

Buneorenedon (MyapTHMeIHA CPEIHEH
CKOPOCTH/Pa3roBOPHBIN TpaduKk)

384 xbut/c

IM, anexTpoHHas noyra
(o4ueHb HU3KAsI CKOPOCTh
nepeaadr TaHHbIX/()OHOBBIM

Tpaduk)

1 xOut/c

Bugeomnoura
(MynpTEMEHMA CpeaHeH
cKopocTH/(hOHOBBIN TpahHK)

512 xbur/c

[TaxetHpie PanuoBemanue ans npuema

Ha MOOMJIbHBIE CpPEJICTBA
(MyJBTHMEIMA BHICOKOM
CKOPOCTH/TIOTOKOBEIH

TpaduK)

5 Moéut/c

JlocTyn B MHTEpHET
(MyspTEME/IMA BEICOKOM
CKOpPOCTH)

10 Mb6ur/c

CucreMbl
TrOPOCKOr0
MOHHUTOPHUHTA

I'onocoBas cBs3b (MyJIbTUMEINA U
nepejaya aHHbIX C HU3KOU
CKOPOCTBIO/pa3roOBOPHBINA Tpa(uK)

64 xout/c

Buneocss3s (MynpTHMEIna cpeaHeit
CKOPOCTH/Pa3roBOPHBIH TpahuK)

384 xbut/c

[epenaya faHHBIX CO CpeIHEH CKOPOCTHIO
JUTS MOHUTOPHHT'a TOPOJICKOM
nHpOpMaIUH (MyIbTHMEINA CpEeaHEH
CKOPOCTH/UHTEPAKTUBHBIN TPAPHK)

384 xbur/c

Ilepenaua gaHHBIX ¢ HU3KOH CKOPOCTHIO
JUIS IPEABAPUTEIBHOIO 3aKa3a MECT B
pectopaHe U T. A. (O4eHb HU3Kas CKOPOCTh
nepenayn TaHHbIX/HHTEPAKTHBHBIN

Tpaduk)

1 xOur/c

[epenaua daiinos (MynpTHMeaANA
CBEPXBBICOKOW CKOPOCTH/(POHOBEII
Tpaduk)

50 Mbwurt/c
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3.5.23 Onpenesienne 3HAaYeHMI aTPpUOYTOB TpauKa A1 KaXKI0H yCJayru

Ha mare 2, mocne cocTaBieHHs CIHMCKOB MPUJIOKEHUW W yCIyr — mmar 1 Ha pUCYHKE 3, OHpeestoTCs
3HAUYCHMsSI TMMapaMeTpoB aTpuOyTOB Tpaduka, Takue Kak CpeaHsss OUTOBas CKOPOCTh YCIYTH, CPEIHSS
MIPOJIOJKUATENBHOCTD CeaHCa CBSZH JUI KOKIOH YCIYTH.

[lo pesynmpTaTaM aHamm3a yCIIyT, CIIMCOK KOTOPBIX COCTaBIIEH Ha mare 1, BRIBOASATCS aTpuOyTHl Tpaduka,
npecTaBieHHbIe B Tabuie 12. B yka3zaHHOH Ta0nuIile PUBEACHBI TUITHYHBIC 3HAUCHUS:

- cpenHel OUTOBOW CKOPOCTH YCIIYTH;
- CpeaHel MPoaOIKUTEIBHOCTH CEaHCa CBSI3U.

OTHU 3HAYCHUS HCIOJIB3YIOTCA IS PA3JIOKCHUS CO6paHHI>IX PBIHOYHBIX JAHHBIX MO MPUIIOKCHUAM, CCIIN OHU
HE ONPCACIICHBI B CO6paHHbIX PBIHOYHBIX JaHHBIX.

3.5.24  Onpenejenne 3HAYeHHI aTPHOYTOB PBIHKA I KAKI0H YCIyrH

W3MeHunBOCTh Tpaduka B 3aBHCUMOCTH OT BPEMEHH M perMoHa B pas3Hbix Tpymmax RAT oTkpeiBaeT
BO3MOXKHOCTH TOBBIIIEHUS 3(PHEKTUBHOCTH MCIIOIL30BaHMS CIIEKTPA 32 CUST KOOPAWHUPOBAHHBIX CETeU U
cxembl FSU. OcHoBHasi uzes, Jiexaimias B OCHOBE STOW KOHIICIIIUH, 3aKIOYaeTcs B TOM, YTOOBI HE
pactpenenats kaxnolh RATG duxcupoBanHbie U reorpaduuecku paBHBIE 00BEMBI CIIEKTPA, a Pa3pelInTh
nepegadyy Mexnay rpymnmnamMua RAT Heucrnonp3yemMoro B JaHHBIHE MOMEHT BpeMEHH crekTpa. B cmyuae
WCIONIB30BaHMs onTuManbHOU cxeMbl FSU cetn pammomoctyna OyneT pacnpeseiieH Takod 00beM CIEKTpa,
KOTOPBIA TpeOyeTcsi B COOTBETCTBHHM CO CIPOCOM Ha TpaduK. DTH U3MCHSIONIHECS BO BPEMEHH CXEMBI
HaOmoaoTces B OonbimuHCTBE RAT Kak clieicTBUe U3MEHEHHMSI MTOBEACHUS T10JIh30BaTEICH B 3aBUCUMOCTHU
OT BPEMEHU CYTOK.

Hns pacdyera quHammuueckoro tpedyemoro cnekrpa ainsi RATG HeoOxoanMel 3HaYeHHs! aTpUOYTOB pBIHKA
IUIL OTZENBHOTO MHTEpBana BpeMeHHU /. Bo3aMoxHas 3KOHOMUS cnekTpa 3a cueT npumeneHus FSU Oyner
BO3pacTaTh MO Mepe YBEIWYEHHs pas3pelieHus 10 BPEeMEHH, C KOTOPHIM MOTYT OBITh MOJyUY€HBl 3HAUEHUS
aTpuOyTOB PHIHKA.

Jns  aHanm3a pBIHOYHBIX JAHHBIX HEOOXOAMMO OINpPENEeNuTh 3HAuY€HHs IUIOTHOCTH —Pa3MELICHUS
[I0JIb30BaTeIell ¥ CKOPOCTh MOCTYIUIEHUS! CEaHCOB HA II0JIb30BaTeNs AN KaXKJOW yCIyrd B Kaxkaoil cpene
MPeIOCTaBIeHUsl yCIyr M WHTepBajie BpeMeHu. Kpome Toro, ans pacnpeneneHusl Tpaduka HEOOXOIUMBI
K03 UIIMEHTH MOOMIIBHOCTH, ompezaeneHHble B 1. 3.4.1.3. B tabmune 13 npuBeneH nmpumep 0XXHIAEMOTO
OTBETa Ha BOIPOCHUK IO PHIHKY U yCIyTaMm.

3.5.2.5 Pacnipenesienne ycayr B Tadjmie KaTeropui ycjayr mo KasKaoil cpeie NMperocTaBJIeHUs
yeayr

CoracHo Tabmurie 13 kaxaas yciayra MOXKET OBITh BKJIIOUCHA B TAOIHUILY, COAEPKAIIYIO TUITHI YCIYT U KJIacc

Tpaduka, cM. Tadmuiy 1. Bee nepeunciennsie B Tabmuie 13 ycayru qOMmKHEI OBITH 3aHECEHBI B TAOMUILY 1.

Takas Tabnuma OyAeT cocTaBieHa I KaKIOH Cpelbl MPEIOCTABICHUS YCIYT, TaK YTOOBI MOXHO OBLIO
MIOJIYYUTh IIECTh TAOIUIT I BCEX BUIOB CPEIbI MPEAOCTABICHUS YCITYT.

3.5.2.6 Pacuer 3navenuii atpndyToB phinka A kaxkabix SC, SE 1 nHTepBajsa BpeMeHH

B rtabmuue 13 mokazaHbl 3Ha4YeHUs aTpUOyTOB pPHIHKA U KaXaoi yciyrd. Ha 3Tom mare 3HadeHus
aTpuOyTOB phIHKA paccunThIiBatOTCa 11 Kaxaeix SC, SE u nHTEpBana BpeMeHH. Pe3ynbTaThl npeacTaBiIcHbI
B Tabmuue 14. 3HaueHus atpuOyTOB PHIHKA MPEIOCTABISIOTCA OTACIBHO IUIS JIMHUM BBEPX WM AJS JHHUU
BHH3.

Tpebyemsbie 3nauenus 1 SE m, nnteppana Bpemenu ¢ 1 SC 7 BRIBOAATCA U3 3HAYCHUN MTapaMeTpOB KaXKI0H
YCIYTH CIEAYIOIINM 00pa3oM:
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TABJINLA 13
OxuaaemMblil 0OTBET HA BONPOCHMK IO PBIHKY U yCJIyram
Yeayru SC | SE
IIpuiioxenue y ATpuOYTHI phIHKA
§: HHAEKC n m
. Koa¢ppuuuent
z - @ £ . A mMoouabHocTH (%)
§ i35 89_73 g 5 3 MR
oA s s = ~ m,s
g & = === a8 S = =
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CucteMsl MOHHUTOPHHT
rOpPOJICKOTO TOPOJCKOA 1 U 0 U
MOHUTOPHHI'A uHpopMau
s=1
2 O g 0
18
3
IpenBapuTenbHbIi
3aKas3
s=2

ITnomnocmy pazmewenus nonbzosameneii (JUCIO MONB30BATENCH/KM”) ISl ONPEIEICHHON KATErOPHH YCIyT
SIBJISIETCSI CYMMOM 3HAYEHHUM TUIOTHOCTU pa3MEIleHUs MOJIb30BaTeIeH I KaXJAOW YCIyrH, BKIIOUEHHOUN B
JAHHYIO KaTErOPHIO YCITyT.

MareMaTH4YeCKH 3TO BBIpaXKaeTCs CICAYIONIAM 00pa3oM:

Um,t,n = ZUm,t,s 2 (1)

sen

rne Uy v U, s 0003HAYAIOT IUIOTHOCTD Pa3MEIICHHUS MOJIB30BATENCH ISl KATETOPHUU YCIIYT 71 U IJIOTHOCTh
pa3MeIIeHus oNb30BaTelNel ISl YCIIYTH §, BXOSIIEH B KATETOPUIO YCIYT #, COOTBETCTBEHHO.

Cropocmb ROCMYNIeHUsI Ceanco8 Ha nov3ogamens (UUCIO CEaHCOB/(C/TONB30BaTeNb) Ui ONpEACICHHON
KaTerOpuM YCIyT SABISETCS CpPEAHEB3BEIICHHBIM 3HAUYEHHEM CKOPOCTH TIOCTYNJIEHHMS CEaHCOB Ha
[IOJIb30BATEIISl BCEX YCIYT, IPUHAISKAIINX K JaHHOH KaTeropuu yciyr. BecoBoil ¢yHKIuen ans Kaxaon
YCIIYTH SIBJISIETCS INIOTHOCTh Pa3MeEIleHHsI [10Ib30BaTeNeH.

MareMaTH9eCKH 3TO BRIPAXKAETCs CISAYIONUM 00pa3oM:

z Um,t,s Qm,t,s

Qm,t,n =< 4 (2)

m,t,n

e Quin 1 Oy,s 0003HAYAIOT CKOPOCTH MOCTYIUICHHUS CEAHCOB Ha IMOJIB30BATEINS ISl KATETOPUH YCIYT /1 U
CKOPOCTh TOCTYIUICHHS CEAHCOB Ha IMOJB30BATENS JJIA YCIAYTH S, BXOJSIICH B KATETOPUIO YCIYT 71,
COOTBETCTBEHHO.

Cpeonsisi npoooaxcumenbHocmeb ceanca ceasu (¢/ceanc) Juist ONpeeCHHOW KaTeropuu YCIyT SIBIISETCS
CPEIHEB3BCIICHHBIM 3HAYCHHEM CPEIHEH IMPOJOKUTEIBHOCTH CEaHCa CBSI3M BCEX YCIYT, OTHOCSIIUXCS K
JTAHHOW KaTeropuu yciyr. BecoBoil (yHKIHeH SBIsSETCS CKOPOCTh MOCTYIUICHHS CEAHCOB B paMKaX 30HBI.
ME1 pazzgenseM eIUHUITY BpeMeHH "ceKyHAa" I MPOJOKUTEILHOCTH CeaHca CBSI3U M CAWHUIYY BpEMCEHU

n.n

C" IJid IpOCTOr0 MHTCPBAjia BpEMCHHU.
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MaTreMaTH4eCKH 3TO BbIpaKacTCA CICAYHOIINM 06pa30M:

um,t,n = zwm,t,su'm,t,s > (3)
sen
Trac:
— Um,t,st,t,s
)
" Um,t,an,t,n

TAC Wien U Wit s 0003HAYaAIOT CpCAHCC 3HAUCHUC NMPOAOJLKUTCIBHOCTU CCaHCA CBA3U IJIA KaTCTrOPUH YCIYT n
" CPEAHCC 3HAUCHUC NPOAOJIKUTCIBHOCTU CC€aHCa CBA3U AJIA YCIYTHU S, OTHOCﬂmeﬁCH K KaTeropuu ycCiIyrT n,
COOTBECTCTBCHHO.

Cpeonssi  b6umogas cxkopocms ycayeu (OWUT/C) nns  ompeAeNeHHOW KaTeroOpuH yCIyT — SBISETCS
CpEeITHEB3BEIICHHBIM 3HAYEHHEM CpelHeld OWTOBOH CKOPOCTH BCEX YCIYT, NMPHHAUICKAMUX K JTaHHOH
KaTeropun yciyr. BecoBoit ¢QyHkumen sBusercs o0beM Tpadguka (CymMMa CpeIHHMX 3HAYCHUIA
MPOJOJDKUTEIIBHOCTH BCEX CEAHCOB CBSI3H, TIOCTYITUBIIHX 33 €IMHUIY BPDEMEHH) B PAMKax 30HBI.

MaTreMaTH4eCKH 3TO BbIpa’>KacTCA CICAYHOIINUM O6p330M1

Tt = zw””t’srm,t,s ’ (4)
sen
Tae:
- _ Um,t,st,t,sum,t,s
Wm,t,s - b}
Um,t,an,t,num,t,n

THA€ Fiytn M Fyyrs OO03HAYAIOT CKOPOCTD TIEpEAavl OTHOCSIIHNXCS K yCIyTre NAaHHBIX Ui KaTEeTOpHUU YCIyT 71 U
CKOpOCTh Tepelaydl JaHHBIX, OTHOCAIMUXCA K YCIyres, KOTOpas BXOAWUT B KaTETOPHUIO YCIYT A,
COOTBETCTBEHHO.

Kosgpguyuenm modbunsrHocmu OnpeeNneHHOW KaTeropuy YCIyT SBIISETCS CpPeIHEB3BEIICHHBIM 3HAUYEHHUEM
Bcex K0d((PHUIMEeHTOB MOOMIBFHOCTH B pacyeTe Ha MOJB30BaTeNlsl KATETOPHH YCIYT IO BCEM YCIyTaM,
OTHOCSIIUMCS K JaHHOH Kareropuu yciyr. [Ipenmonaraercs, 9to koddhdunneHT MOOMIHHOCTH HE SBISAETCS
3aBHCAIINM OT BpeMEeHH. B3BemnBaHUe KaXI0i yCIyTH OCYIIECTBISETCS ITyTeM BBIYUCIICHUS OTHOIICHHUS
IpeTaraeMoro Tpaduka yciayru K oOIIeMy IpejuiaraeMoMy TpauKy JaHHOW KaTeropud yCIyT B TaHHOU
cpele MpeIoCTaBIEHUS YCIIyT.

MareMaTH4YeCKH 3TO BBIpaXKaeTCs CICAYIONIAM 00pa3oM:

MR _market,,, = wnisMR_market, )

sen

rne MR _market,,;, n MR_market,; 0003Ha4alOT KO3()PUIUEHT MOOMIBLHOCTH KATETOPHU YCIYT 1 W
K03 PUIIUEHT MOOMIBHOCTH YCIYTH §, KOTOpas BXOAUT B KaTETOPHIO YCIYT /1, COOTBETCTBeHHO. Cienyer
3aMETHTh, YTO IAHHOE YPaBHEHNE MOXKET IPUMEHSTHCS JIJISl BCEX CIIy4acB MOOMIIBHOCTH.

Koadduuumentsr MOOMIBHOCTH 1O pe3yibTaTaM W3ydeHHs pbiHKa MR _market, ody4deHHBIE BBIIIC IS
KJIACCOB MOOMJIBHOCTH "CTaliMOHApHBINA pexumM” (sm), "HU3Kas ckopocTs" (/m), "BbIcOKast ckopocTs" (hm) u
"CBEPXBBICOKAsE CKOPOCTh" (shm), HEOOXOAMMO MPeoOpa3oBaTh B KOAPGDHUIMEHTH MOOMIBHOCTH IaHHON
MeTOuKd MR NSl CTallMOHAPHOTO PeXUMa/meniexona (sm), HU3KOH CKOPOCTH (/m) v BBICOKOW CKOPOCTH
(hm) MOOWJIBHOCTH, KOTOpBIC HUCIOJB3YIOTCS NpU pacrnpeneicHun Tpaduka B 1. 3.6. [IpeoOpazoBanue
BBITIONTHSIETCS B COOTBEeTCTBUM ¢ 1. 3.4.1.3 ¢ ucmonmp3oBaHueM KO3(QQHUIUEHTOB .J,, MPEICTABICHHBIX B
tabmune 4. Koaduiuenr MOOWIBHOCTH I CTAllMOHAPHOTO Kjacca MOOHIIBHOCTH —OIpPEIeIsIeTCs
CIIeIYIONUM 00pa3oM:

MR _smy,;, = MR _market_sm,,,, + MR _market Im,,,,. (6)
Koaddurment MOOMIBHOCTH [T HU3KOH CKOPOCTH MOOMIIBHOCTH ONPEACISACTCS CIICIYOIIUM 00pa3oM:
MR Imy,;, =Jn - MR _market hm,, . (7)
KoaddunueHT MOOMITBHOCTH T BRICOKOH CKOPOCTH MOOHMIIBHOCTH OIPEENIICTCS CIEAYIONUM 00pa3oMm:

MR hmy,,, = (1 —J,) - MR_market hm,,,, + MR_market_shm,,, . (8)
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TABJINIIA 14
PopiHOYHBIE JaHHBIE VIS KATETOPHUH YCIYTH B Cpe/ie PeI0CTABJICHUS YCJIYIH
Cpena npenocraBieHds yCJIyrd
Kareropus ycayru
SE1 SE2 SE3 SE4 SE5 SE6
SC1 Ui Uz Us.1
Ql,t 1 Q2,t,l Q6,t 1
M1 H2.11 Hé, 1
LAWA a1 Tl
MR, MR, MR,
SC2 Uiz
Ql,t,z
M2
R
MR, ;>
SC3
3.6 Pacnpenenenne Tpadpuka mo MeroaaM paguoiocTyNna W IO pPaguocpeNaM B PaMKaX KaKIOu

rpynmnsl METOAOB PaAUOI0CTYyIIA

Tpaduk, momydeHHBIA I KOKIAOH Cpelbl MPENOCTaBICHHS YCIYT, HHTEpBal BPEMEHU U KaTeropus ycIyr
OyIyT pacmpeneieHbl 10 BepOsATHBIM rpymmaM RAT u pagmocpenam. DTO COOTBETCTBYeT Imary 4 oOrmieit
OJI0K-CXEMBI METOVKH, ITPEICTABICHHON Ha pUCYHKe 1.

Kaxnast cpena npenocraBieHus yciuyr nojjaepxxuBaercs onnoit mim 6onee RATG. CnenoBatensHo, Tpaduk
o SE mMoxeT marnee ObITh pa3aenieH Ha Tpaduk mo rpymmaMm RAT.

s pactipenesnienus Tpaduka UCIOIB3YIOTCS CISAYIONINE BXOIHBIC JaHHBIC:

- o0wvembl Tpaduka mo SC u SE, momy4eHHbIe B pe3ybTaTe BHITIOTHEHHS [Iara 3 MpeIcTaBIeHHON Ha
pucyHnke 1 cxemsl, cM. Tabnuiy 14;

- MaTpulla ONpeIeNieHH Cpeasl TPEAOCTaBICHUS YCIyr, TIIOCTPOCHHAs COrjlacHO Imary |
MpeJICTABIICHHOM Ha pUCYHKE 1 cXeMbl, BKIIO4as BO3MoXkHbIe RE 1 MponeHT oxBaTa HaceleHus i
kaxaout SE, cM. Tabmuiry 9;

- Marpulibl onpeaenaeHus rpynn RAT corjmacHo mary 1 mpencraBieHHOM Ha pUCYHKE 1 CXeMbl,
cM. Tabmunbl 10a—10d;

- KOX(UIMEHTHI pactpeieNeHns Mex 1y uMetomumucs rpynnamu RAT, cM. Tabnuiy 16.

Brixomom mporiecca SBISETCS MpeaaraeMbiii Tpaduk ISl KaKJ0W KaTErophuH YCIYyT 7 B KKIOW cpene
MPEAOCTaBICHUS YCIyT M U UHTEpBalie BPEMEHHU ¢, pa3lieeHHbI Mexay rpynnamu RAT u panuocpenamu.
Ecnmu B ocHOBe (DYHKIIMOHMPOBaHUS KAaTETOPHH YCIYTH JIGKHUT TUIAHUPOBAaHHE Ha 0a3e pe3epBUPOBAHUS
(xoMMyTanms KaHAJIOB), BBIXOJIOM IIpollecca OyAyT 3HA4YeHHsS CpeJHEeH CKOPOCTH ITOCTYIUICHHS CEaHCOB
CBSI3H U CPEIIHEH OMTOBOW CKOPOCTH YCIYTH, JUIS KATETOPUH YCIYT 77 B CpeJie IPEJOCTaBICHUS YCIIyT m U
WHTEpBaJ€ BpPEMEHM ! Ha COTy uiau cekrop rpymnbl RAT rat u paguocpeny p. OTH 3HauYeHUs
paccuutsiBaroTcs B 11 3.6.3.1. Ecitt B ocHOBe (yHKITMOHUPOBAHUS KaTETOPHUHU YCIYTH JICKHUT TIAaHUPOBAHNC
Ha 0a3e MaKeTOB, BBIXOJOM Ipoliecca OyaeT cyMMapHas OUTOBas CKOPOCTh KaTErOPHH YCIYTH 1 B Cpelie
NPEAOCTABICHUS YCIYT m U UHTEpBaje BpEeMEHH ¢ Ha cOoTy miu cektop rpymmbl RAT rat u panuocpeny p.
DTo 3HAaUYCHHUE pacCUUTHIBaeTCs B 11. 3.6.3.2.

3.6.1 Ko3d¢puuuentsl pacnpeneneHust

3HaYCHUsT CKOPOCTH TIOCTYIUICHHS CEAHCOB CBSI3U pachpeaessiores mo rpynmnaMm RAT u cpenam pagrocssizu
¢ xoadunueHTamMu pacnpeneneHust &,y ap. KodOHUIMEHTEl pactipesieieHusl BBIBOMSITCS OTACIBHO JUIs
passabix SC B pasHbIX SE 1 HHTEpBanax BpeMEHH JJI BOCXOIAIIETO M HUCXOAAIIETO TpadHuKa B CHITY Pa3HBIX
00BeMOB Tpaduka.
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Jlist oy aeHnst KoOQOUUHEHTOB &, 1, a1, HCTIONB3YIOTCS CIEAYIOLIME NPaBHIa. [IpaBuia 00yCIOBIMBAIOTCS
BXOJIHBIMU JaHHBIMH, OTIPEICIICHHBIMHY B IIPEIBIIYIIEM pa3iere.

KoaddurmenTs! pacipenenenus onpenemstoTcs B TPH dTara.

Oman I — omnpenenenne Ttakod komoOunaimn RATG m RE, xoropas He MOXeT MOAAEpKUBAaTh ITaHHYIO
kareroputo ycayr B ganHoil SE. CoorBercTByIommMe Ko3(hQHUIHUEHTH paclpelefieHHus] yCTaHaBIMBaIOTCS
paBubiMH 0, a Bo3MoOkHblIe komOuHauuu— 1. Ha stane 1 paBHbiMu 0 ycTaHaBiuBaroTcs KO3((UIMEHTHI
pacrpeneneHus A

- RATG4 nns kaTeropuii yciayr ¢ OqHOAIpECHON nepeaayei;

- RE, koToprle He CYNIECTBYIOT B paccMaTpuMBaeMoOW cpejie IpeloCTaBICHUs] YCIYT COTJIACHO
OTIpeIeTICHISIM CPEJIbl IPEeIOCTaBISHHS YCIyT B TabmuIle 9;

— RE, xotopeie He mnomuepxuBatorcs manHod RATG cormacHo ompeneneausiMm RATG B
tabmunax 10a—-10d;

- komOuHaiuu RATG wu RE, ckopocTh mnepenaud MNPHUKIATHBIX JaHHBIX KOTOPBIX COTJIACHO
ompeneneHusiM RATG B tabaunax 10a—10d menpmie TpeOyeMoro 3HaueHHs CKOPOCTH TMepeaayu
JTAHHBIX KOHKpeTHOH SC, MOy4eHHOW HA OCHOBAHUU OTIpe/ieiieHnid B Tabmuie 14;

- RE makpocots! ans tex rpynn RAT, KoTopele HE MOAJNEPKUBAIOT IMOJHBINA AMANa3oH 3HAYCHHH
CKOPOCTH, CBSI3aHHOM C KJIAaCCOM MOOWILHOCTH BBICOKOH CKOPOCTH coriacHo Tabmmmam 10a—10d.

Pesynprarom sTama 1 sBusercss Tabnuma BO3MOXKHBIX KOMOWHAIMN, 3HAUCHHUS KOTOPBIX YCTAHOBIICHBI
pasubivu 0 wnu 1. B Tabnune 15 npusenen npumep anst 3 SE u 6 SC B onHoit RATG u B ogHOM HHTEpBaiie
Bpemenu. [lomHast Tabmuna Oyaer cogepxats Bee mects SE u 20 SC.

TABJINIA 15

IMpumep Bo3moxkHbIX KoMOuHaNUI SC, SE u RE nis ognoii RATG u o1HOro nHTEpBajia BpeMeHHU
nociie 3Tana 1 pacnpenesenust Tpaguka

SE1 SE2 SE3
Karteropus

yeayr  |Makpo-|Mukpo-| Iuko- |"T'opsivasi| Makpo-|Muxpo-| Iuko- |"T'opsiuasi| Makpo- |Muxpo-| Iluxo- |"T'opsuas

cora | cora | cora | Toyka" corta coTa cora | Toyka'" cora cora coTra | TOYka"
SC, 1 1 1 0 1 1 1 0 1 1 1 0
SC, 0 0 1 0 0 0 1 0 0 0 1 0
SC; 0 0 0 0 0 0 0 0 0 0 0 0
SCy 0 0 0 0 0 0 0 0 0 0 0 0
SCs 0 1 1 0 0 1 1 0 0 1 1 0
SCs 0 0 0 0 0 0 0 0 0 0 0 0

Oman 2 — pacripenenenue tpaduka mexnay rpymmnamu RAT. KoaddummeHnt pacnpeneneHus mo rpymmnam
RAT 3aBucut ot umerommxcs rpymn RAT B xaxnoit RE u SE. Ha stane 1 Obuta cocraBnena tabmuma 15,
rpymmbl RAT xotopoit umerotcs B nanuoit SE mrs kaxasix RE u SC. Pacnipeaenenrne Mex Ty UMEIOITUMUCS
rpymnamu RAT BBITIONHSIETCS HA OCHOBAaHWW 3HAUCHHMH paclpeneNeHus], MpeACcTaBIeHHbIX B Tabmuie 16,
KOTOpBIC SIBJISFOTCS BXOAHBIMH 3HAYCHHUSIMH TIAPAMETPOB IS TaHHOW METOAMKH. J{Js KaKaol KOMOMHAIINN
KaTeTOpHH YCIIYTH, PaTuOCPENbl, CPEeIbl MPEeIOCTaBIeHN YCIyTH W WHTepBaja BpeMeHU K03(HIureHTs!
pacnpezaencHus no rpynmnaM RAT BeiOuparorcst mo tabnuiie 16 B CTpOKE, COOTBETCTBYIOIICH UMEIOIIUMCS
rpynnam RAT nns manHOW komOuHarmu u3 tabnuisl 15. [IpuBenennsie B Tabuuie 16 3HaUCHUS SBISIOTCS
puUMepaMy 3HaUCHUM pacrpeneacHusl.
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TABJIMLA 16
IIpumep ko3¢ duumneHToB pacnpeaeenus no umewiumcs rpynnam RAT
Ko punuent pacnpenenenus (%)
Nmerommecs rpynnsl RAT
RATGI1 RATG2 RATG3 RATG4
1 100 - - -
2 - 100 - -
3 - - 100
4 - - - 100
1,2 20 80 -
1,3 20 - 80
1,4 10 - - 90
2,3 - 20 80
2,4 - 10 - 90
3,4 - - 10 90
1,2,3 20 20 60
1,2,4 10 10 - 80
1,3,4 10 - 10 80
2,3,4 - 10 10 80
1,2,3,4 10 10 10 70

Oman 3 — pacnpeneneaue Tpaduka Mo paguocpesaM Ha OCHOBE KO3((QUIMEHTOB MOOWIBHOCTH U
MIPOIICHTHBIX 3HAYEHUH OXBaTa.

B pamkax maHHOH METOIMKH OIPEHeNsIOTCS KJIACChl MOOMJIBHOCTH 'CTallMOHAPHBIM pexum/menexon’,
"HU3Kask CKOPOCTh" U "BBICOKast CKOpocTh". Kitacchl MOOMIIEHOCTH CIIEAYIONMUM 00pa3oM Mpeodpas3yroTcs B
panuocpeny:

BBICOKAasd CKOPOCTh: TOJIBKO MAaKpoO,
HU3Kas CKOPOCTh: MHKPO U MAaKkpo,
CTaLII/IOHapHHﬁ pemHM/nemexoz[: BCC BUbI painOCPLCIbL.

Jormyckaercs, 9TO TaKo€ COOTBETCTBHE KJIACCOB MOOMJIBHOCTH paguocpesie NeHCTBUTEIRHO I BCEX TPYIII
RAT. Jluana3oHpl 3HAYEHUN CKOPOCTU I KJIACCOB MOOWJIIBHOCTH W MAaKCUMAJIBHOHM IMOANEPKUBAEMOM
CKOPOCTH TSI KaXKI0H paroCpebl BRIOUPAIOTCS COOTBETCTBYIOLINM 00pa3oM.

Pacnpenenenne tpaduka OCyLIeCTBIAETCS B COOTBETCTBHM C NPHHLUIIOM HCIIOIb30BAHUS PaZUOCPEIBI C
HaMMEHBIIEH MONACP)KUBAEMOH MOOWIBHOCTBIO, KOTOpas TOYHO COOTBETCTBYET TpeOOBaHHAM. OITO
00yCJIOBIMBAECTCA TEM, YTO, KaK IMPaBHJIO, COTHI "TOpsSune TOYKH' M HHKOCOTHI 0OecneyuBaroT Oojee
BBICOKYIO TIPOITYCKHYIO CITOCOOHOCTH M 0o0jice BBICOKYIO 3(DPEKTHBHOCTH HCIOJIB30BAHHS CIICKTpa II0
CPaBHEHHUIO C MHKPOCOTaMH, U TO e IMPUMEHHUMO K B3aUMOOTHOIIECHHIO MEXIY MHKPO- U MaKpOCOTAMHU.
CormnacHo TOJBKO 3TOMY NPUHIMITY BeCh TpaduK Kiacca MOOMIBHOCTH "CTallMOHAPHBIA pexXuM/Temexon”
Oyner momagatb B COTHl "TOpsSYue TOYKH" W IMHUKOCOTHI, BeCh TpaduK Kiacca MOOWIBHOCTH "HH3Kas
cKopocTh" OyIeT momanaTh B MUKPOCOTHI, a BeCh TpapHK Kiacca MOOMIBHOCTH "BBICOKas CKOPOCTB" — B
MaKpOCOTHI (BCera NpW YCIOBHM HAJH4HsI COOTBETCTBYIOIIMX BHAOB PagdOCPEIbl, B MPOTUBHOM Ciydae
TpaduK MOMAAET B CIEAYIOIIYI0 Paiuocpeny, HOANCPKUBAIOLIYI0 Ooiee BBICOKMH KiacC MOOMIBLHOCTH).
BwMmecTe ¢ TeM, Ha MpakTHKe BCSA 30Ha KOHKPETHOH Cpelbl MPEAOCTAaBICHUS YCIyI'H OXBAaThIBACTCS KaXKION
paavocpenon, HapuMep MUKOCOTaMH, JIUIIH Ha X TIPOLIEHTOB.

B Ttabmume 9 onpenensercs TPOIEHT OXBaTa HACENCHUS KaXIOH paguocpenoi B KaXIoe cpene
TIpeAoCTaBieHusT yCeiuyTh. lIporeHTHRIe oM oxBaTa HacelleHHs He3aBUCHUMBI OoT RATG. Omnako, ecimu
koHkpeTHas RATG momHOCTBRIO HE MOIACPKUBACT KOHKPETHYIO PaguoCpeny, TOTAa COOTBETCTBYIOIIAS
CKOPOCTh TIepeiau JaHHBIX Ha TPAHUIIC COTHI s nMaHHOW komOuHanmu RATG/paauocpenst nomxHa OBITh
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yCTAHOBJICHA PaBHOW HYJIO, Tak 4ToObI Ha 3Tame 1 pacmpeneneHus Tpaduka 3TO NPUBEIO K YCTAaHOBKE
COOTBETCTBYIOIIET0 KO PHUINEHTA pacTIpeieICHHs PABHBIM HYJIIO.

[IporeHT 0XBaTa HACEICHUS HAKJIAJbIBACT OIPAaHUYCHHUS HA 4acTh TpaduKa B acleKTe INIOTHOCTH Tpaduka,
KOTOpasi MOKeT OBITh pachpejieleHa MNaHHOW paauocperne. Mcmonbs3ys MaHHBIE O TPOIEHTE OXBara
HaceneHus Xy, Xpicor Xmicro B Xpacro "TOPSYMMH TOYKAMH', TMHKO-, MHKPO- M MaKpPOCOTaMH, COTJIACHO
AITOPUTMY IIPOUCXOIUT PACIIPEICIICHNE CICAYIONUX YyacTel Tpaduka MexXIy paauocpeiaMu TUIa "ropsyast
TOUKa", MUKO-, MUKPO- U MAaKpOCOTa:

&pico&hs = min )(pico + X/’lS7 MR_SI’I’Z). (9)
&micro = min(Xmicm: (MR_Sm + MR_lm) - &pico&hs)- (10)
&macro =1- &pico&hs - &micro- (1 1)

MR sm u MR _Im — xkoadpduumentsl mpemiaraeMoro Tpaduka A KJIAcCOB "CTAalMOHAPHBIN pexuMm” H
"HH3Kasi CKOPOCTh", COOTBETCTBEHHO. B COOTBETCTBHHM € 3THMH ypaBHEHHAMH IIPEAIIOTIAraeTcs, 4To:

MR sm~+ MR Im+ MR hm=1. (12)

Mexay '"rOpsuMMH TOYKaMH' W THKOCOTaMH TpaduK pachpefersieTcss COTJIAaCHO COOTHOIICHUIO
MPOLICHTHBIX JTOJIEW 0XBAaTa HACEJICHUS "TOPAYMMU TOUKAMH'" U TUKOCOTAMU:

éhs = &pico&hs : th/()(pico + Xh.s‘)- (13)
gpico = &pico&hs ! )(pic'o/()(pico + th)- (14)

Kareropum ycmyr, obecrieunBaeMbIX Ha 0a3e MHOTOQIPECHOH mepenadn, 00pabaThIBarOTCS WHBIM 00pa3oM.
Onm Bcerna pacnpenesstoTes mo rpynmnam RAT, koTopsie moaaep:kuBaioT peKUM MHOTOaIPECHOHN Tiepeaadn
U JJaHHYI0 KaTeropur0 yCIyr, H 1O paauocpeaaM ¢ HauOOJBIIMMUA HMECIOIIUMUCS  COTaMH,
T. €. KOOQ(PUIMEHTBl pacupeAeicHus] Jias HauOONBIIMX MO pa3MepaM coT i 3tux rpymn RAT
YCTaHABJIUBAIOTCSA PABHBIMU €IMHUIIE. DTO COOTBETCTBYET CIIy4al0 OJHOBPEMEHHOIO MPEIOCTABICHUS YCIYT
MHOTOAIpecHON mepenadun BceMu dTtuMu rpymmamMu RAT. Kosddumment oxBara HacelleHHS B cioydae
MHOTO0QJIPECHOM Tiepe/laul HE paccMaTpPUBACTCS, MMOCKOJBKY Uil TpaduKa MHOTOAJIPECHOHN mepeladd He
YUYUTBIBAETCS IUIOTHOCTh pa3MEIleHUs Mojb30oBareneil. Cieayer 3aMeTUTh, YTO B pe3yJbTaTe MPUMEHEHUS
TAHHOTO TpaBUjIa KaTeropHs YCIyT MOXKET OBITh pacmpesneneHa HeckoubkuM rpynmnaMm RAT u momydennas
cyMMa KO3 PHUIIMEHTOB pacnpeaeacHus o rpynnamMm RAT MoKeT npeBbIlaTh SIHHHILY.

[IPUMEYAHHE 1. — B pamkax [OaHHOW METOIMKH HE YYMUTBIBAETCS, TOT K€ WM pa3HbId KOHTEHT YCIYIH
MHOT0aJJpeCHON MepeJaun AaHHBIX JOCTABIAETCA B PA3HBIX Cpelax MPEJOCTaBICHUs YCIyTH B TOH ke coTe (B ciiydae

MHOT'OQIpECHON Iepeaull TeX e JAHHBIX TpeOyeMblii 00beM CIEeKTpa MEHbIIE, YeM B Cilyyae MHOTr0aJpecHOH
nepeaayy pasHbIX JaHHBIX).

3.6.2 PacnpeaeneHue 3HaYeHUH CKOPOCTH NMOCTYNJIEHHUS CEAHCOB CBA3H

CKOpPOCTb MOCTYIIICHHS CEAHCOB CBSI3H B PAMKAX 30HBI (CEaHCHI/(C - KM)) JUISl KATETOPUH YCIyTH 71 X CPEIbl
MPEOCTABICHUS YCIyT m, pachpeneleHHbix rpymmne RAT rat u paaumocpene p B WHTEpBaie BPEMEHH f,
Py tnratps PACCUUTHIBACTCS C HCIONb30BaHHEM KOd((UIMEHTa pacHpenencHust &,y ap, UIOTHOCTH
pasMmemenuss monb3oBarened U,,;, W CKOPOCTH TOCTYIUICHHUS CEAHCOB CBS3W Ha TONB30BATEIs Oy 1y
(cm. m 3.5.2.6) no cnenyromieit hopmye:

Pm,t,n,rat,p = &,m,t,n,rat,p . Um,t,n . Qm,t,n- (15)
Cymma koadduimeHToB pacnpeneneHus 1mo wHAekcy rpynnsl RAT rat M MHOEKCY paguiocpenbl p paBHA
eJIUHUIIE, T. €. ZZ&mJ’nw’p =1. CnenosarensHo, ZZPW’”’WW = Umm 'Qm,t,n .

rat p rat p

Tpaduk, OTHOCSIIHICS KO BCEM IOJNB30BATEISIM B COTE, JIOIDKEH CyMMHPOBaThcs. CKOPOCTh MOCTYTUICHHS
ceaHca CBsI3M Ha COTY (ceaHc/(C - coTa)) paCCUUTHIBACTCS CIICIYIOIINM 00pa3oM:

P _p 4,,, (16)

myt,nrat,p ~ © m,tn,rat,p
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e Ag, — IUoMab COTHI (KM”) JuIst rpymmbl RAT rat IpH MIOTHOCTH 3IEKTPOCBSA3H d M B PATHOCPENIE p, TTIE
d omperernsieTcss yHHKalIbHBIM 00pa3oM ¢ momolsio m (Tabmuua 6). P, MIPEICTABIAECT CKOPOCTH

n,t,n,rat,p
MOCTYIUICHHUS] CEaHCOB CBSI3M B COTe IUIL Kateropuu yciyr n B rpynne RAT rat B cpene mpemoctaBieHus
YCIIYT m ¥ paguocpesie p B HHTEPBaje BPEMEHH /.

JIiis pesxuMa MHOTOAJPECHON Mepenadn uis IprueMa Ha MOOHMJIBHBIE CPEICTBA MCIOJIB3YETCS OTAEIBHOE
ypaBuenue!.

3.6.3 Pacuer npenynaraemMoro tpagpuka

Hus pacdera moTpeOHOCTEH B CIEKTpe HEOOXOAWMO OIPENEIHTh IpenjaraeMblii Tpaduk s KaKIou
KaTeTOPHH YCITyT. Pa3roBOpHBINH 1 MOTOKOBBIN Kiacchl (kaTeropus yeiayr 1—10) 6a3upyroTcst Ha KOMMYTaIldd
KaHaJIOB, a ()OHOBBIH M HMHTEPAKTHBHBIA Kilacchl (kareropus yciyr 11-20) — Ha KOMMYTalM MaKETOB.
CrenoBaTtenbHO, MpeularaeMblii TpadUK pPacCUUTHIBACTCS COTJIACHO BXOTHBIM 3HAYCHUSM Ui MeEToJa
pacdera Ha OCHOBaHMM KOMMYTAIlMM KaHAJIOB M Ha OCHOBAaHUM KOMMYTAIMH MakeToB. Tpaduk Tarxxe
JOJDKEH CyMMHPOBAThCA 110 BCEM BUIAM CPEABI IPEJOCTABICHUS YCIYT, OTHOCSIINMCS K TOH K€ IMIIOTHOCTH
3NIEKTPOCBSI3H, COTTIACHO Tabuue 6.

3.6.3.1 Tpaduk ¢ koMmmyTanueii KaHAJIOB

B ClIyda€¢ KOMMYTAIlMM KaHaJIOB CKOPOCTb HOCTYIUICHUSI CCAHCOB CBA3U P’ OMpeACIsACTCA I10

m,t,n,rat,p
(hyHKIIUKM pacnpefeiieHus, a CPelHsAs MPOIOKUTEIILHOCTE CEeaHCa CBSI3U [l,,,, UCIOIB3yeTCS B KaueCTBE
BXOJTHOTO 3HAYEHUs JJIS pacueTa MPOIMyCKHON CITIOCOOHOCTH. B MaremaTnueckoil (hopme 3T0 mpou3BeacHNe
SKBHUBAJICHTHO TIpejiaraeMomMy Tpaduky, i3MEpEHHOMY B DpJiaHrax.

CyMmMapHble 3Hau€HHsS NPOM3BEICHHS CKOPOCTH TIOCTYIUIEHHS CEaHCOB CBS3M B COTE U CpenHEH
MPOJOJDKUTENIBHOCTH CEAHCa CBSI3H VISl Pa3HBIX IUIOTHOCTEH AIIEKTPOCBSI3H d CYMMHPYIOTCS IUIS TTIOJTyYCHUS
HpeuIaraeMoro Tpaduka Py rap (¢/(C - cOTA)), KOTOPBIH ONMpeenseTcs caeayOIUM 00pa3oM:

4
pd,t,n,rat,p - ZPm,t,n,mt,pum,t,n ° (17)

med

OTO CyMMa CpelHUX 3HAYEHHUH NMPOJOJIKUTEIBHOCTH CEaHCOB CBSI3M KATErOPUM YCIYT 71, OCTYMAOIUX B
€IMHHUIY BPEMEHHM B COTE, KOTOpas XapaKTepU3yeTcsl IIOTHOCTBIO 3JEeKTpocBsa3u d, rpynnoil RAT rat u
paauocpesiol p, 3a MHTEpBaJl BpeMEHU ¢. EMHULA Py rarp TAKAKE 0003HAUAETCA KaK (DpJaHr/coTa).

CyMMmapHbIe 3HaU€HHs CpeHEH OUTOBOM CKOPOCTH YCIYTH 741y rarp (OMT/C) JUIA IIIOTHOCTH BIIEKTPOCBSA3H d
OTIPEIEIISIOTCS CIEAYIOUIMM 00pa3oM:

4
zPm,t,n,rat,pl"’m,t,nrm,t,n
_ med . (1 8)

rd,t,n,rat,p -

pd,t,n,mt,p

3.6.3.2 Tpaduk ¢ koMmMyTanueii NaKeToOB

st kaTeropuit yciayr ¢ KOMMYTallel MakeToB AJsl pacyeTa NPOIyCKHON criocoOHOCTH TpeOyeTcs 3HaUeHUE
mpeIaraeMoro tpaduka B eauHUNAX OuT/(c - cota). Ilpemmaraemsrii Tpaduk onpeaenseTcs Kak CyMMapHBIA
npemyiaraeMeiii Tpauk B Cpemax MNPEeNOCTaBICHHS YCIYT, XapaKTEPU3YIOIIHMXCA TOH JK€ IUIOTHOCTHIO
SNEKTPOCBSA3H. Tg1pnrarp — ITO TpaQMK, IpeAnaraeMblii ans kxareropuu yciayrn u rpynnsl RAT rat B
pamuocpene p TpH TUIOTHOCTH DOJIEKTPOCBSI3M d W WHOTO HHTepBana BpeMeHH f. OH ompezpessieTcs
CIIeMYIONUM 00pa3oM:

[Ipennonaraercs, 9To yCIyTH KaTETOPUHX MHOTOAAPECHOH Mepeaadn NpeaoCTaBISIOTCS HECKOIBKUM TT0JIb30BaTENsIM
OJTHOBPEMEHHO B PEXHMME COBMECTHOTO HCIOJb30BaHUS paauopecypca. BeimencTBue 3Toro mpeamosnaraercs, 4To
IUIOTHOCTh Pa3MEIICHUs] MOJb30BaTeIell OKa3blBaeT MNPEHEOPEKUMO Masioe BosneiicTBue. Takum 00paszom,
pacnpenencaue Tpaduka mo rpynmaMm RAT, mommepKuBarolMM MHOTOQJPECHYIO IMepenady Ui [preMa Ha
MOOWIIEHBIC CPEJICTBA, U MO PATUOCPEaM BBIMONHSACTCS IMYTEM PACHpEeNICHHs CKOPOCTH MOCTYIUICHHUS CEaHCOB

4
CBA3H Pm,t,n,rat,p - am,n,rat,p ’ Qm,t,n :
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’
Td,t,n,rat,p - ZPm,t,n,rat,pl"tm,t,nrm,t,n * (19)

med

310 cymMMa umcia OUTOB, BKIIIOYEHHBIX BO BCE CEAHCHI CBSI3M KAaTETOPUM YCIYT #, KOTOPbIE IMOCTYIAIOT B
€IMHHIY BPEMEHH B COTE, KOTOpas XapaKTepU3yeTcsl IIOTHOCTBIO 3JEKTpOocBs3u d, rpynnoil RAT rat u
paznuocpenoi p B UHTEpBaJle BPEMEHU f.

4 OmnpenesieHue TpedyeMoil NPONYCKHOI cIOCOOHOCTH CUCTEMbI M IOTPeOHOCTEI B ClleKTpe

Ha mare 6 mpencraBineHHOW Ha pucyHKe | cxeMbl ompepaensercs TpedyeMas MPOIMyCKHas CIOCOOHOCTH
CUCTEMBI, COOTBETCTBYIOIIAs MpeajaraeMomMy 0a30BoMy TpaduKy Tpu BHINONHEHUM TpeOoBaHuii QoS
KaXJ0M KaTeropuu yciyr u, Juis Kaxaou rpynmnsl RAT rat u paguocpesisl p i BceX 3HaYeHUM TUIOTHOCTH
SJIEKTPOCBSI3U d M WHTEpBaja BpeMeHH f. Tpebyemasi mMpomycKHasi CIIOCOOHOCTh CHCTEMEI, BRIpaXKCHHAs B
out/c, onpenensercs OTACIbHO JIs Tpaduka ¢ KOMMYTAIlMel KaHAIOB (T. €. Ha 0a3e pe3epBUPOBAHUS) U
TpaduKa C KOMMYyTAIlHeH MakeToB. YUCIIO KaTeropuil yCIyT ¢ KOMMYTaIuel KaHaIOB 0003HaYaeTCsl Kak N,
a 4MCJIO0 KaTeropuil yciIyr ¢ KOMMYyTalMed MakeToB 0003HavaeTcs Kak Ny, rae N = N + N, 0003Hadaer
o0I1ee YMCIo KaTerOpuid yCIyT.

Pe3ynbTaToM 3THX PacueToB SIBIAIOTCS 3HAUCHUS TPeOyeMOH MPOITyCKHOM CIOCOOHOCTH CHCTEMBI Cy yarp,cs U
Citraipps [0UT/(C - coTa)] 1A TpadyKa ¢ KOMMYyTalel KaHaIoOB M Ui TpapuKa ¢ KOMMYyTalMeil MaKkeTos,
COOTBETCTBEHHO.

Catratpes — OTO TPOIYCKHAsl CIIOCOOHOCTh CHUCTEMBI, KOTOpas He0OXOAMMa Ul BBINOJHEHHUsS TpeOOBaHHM
QoS g Bcex KaTeropuii yciuyr ¢ KOMMyTaluel KaHajoB (Ha 0a3e pe3epBHPOBaHU), XapaKTePU3YIOLINXCS
IUIOTHOCTBIO AIIEKTPOCBSI3H d, HHTEpBAIOM BpeMeHH ¢, Tpynnoit RAT rat u pagnocpenoit p, a Cyyrarpps — 3TO
MIPOITYCKHAsI CITIOCOOHOCTh CHCTEMBI, KOTOpas HEoOXOoauMa JUIsl BHITIOTHEHHUS TpeboBaHmid QoS miis Bcex
KaTerOpUi yCIyT ¢ KOMMYTAIHEH MakeTOB, XapaKTePU3YIOMINXCsl TUIOTHOCTBIO SJIEKTPOCBS3H , UHTEPBAJIOM
BpeMeHH ¢, rpynmnoit RAT rat u panguocpenoi p.

4.1 Pacuer Tpebyemoii MPOMYCKHOH CMOCOOHOCTH CHCTeMbI Js Tpauka ¢ KOMMYyTanuei
KaHAJI0B

TpebOyemast IpomycKHas CIIOCOOHOCTh CHCTEMBI [Tl KATETOPHH yCIyT ¢ KOMMYyTaIiel kaHaos (T. €. Ha 6a3e
pEe3epBUPOBAHUS) OMPEACISICTCS YHCIOM KaHAJIOB YCIYTH, HEOOXOMUMBIX JUIS JOCTHIKCHHS OTpeIeIeHHON
BEPOATHOCTU OJIOKMPOBAHHS M CKOPOCTH Tepefauu JaHHbIX B KaHaiue. [Ilupoko u3BecTHas Teopus DpiiaHra
MPUTOAHA JJIi pacueTa MPOMYCKHOW CHOCOOHOCTH, HEOOXOAMMOM Ui O0OCCIeYeHUsT BEPOSITHOCTH
OJIOKMpOBAHUS, 3HAUCHUE KOTOPOH HIDKE MO0 paBHO 3amanHOMY 3HaueHuio [Kleinrock, 1975]. BxomabiMu
napamMeTpaMu Uil ONpeAesieHns TpeOyeMOoro Yuclia KaHaloB YCIYTH Uil CEAHCOB CBS3H C KOMMYTalUeH
KaHAJIOB, SBJISIOTCS CICAYIONIHE:

- npearaeMblii Tpaguk B DpliaHrax Ha COTY HIIH CEKTOP P p rarp (1. 3.6.3.1);
- CKOPOCTb II€PE/Iaui JAHHBIX B KAHAJIE YCIYTH 71 rarp A8 KATErOpUH ycuyr n (1. 3.6.3.1);

- MakCHUMaJlbHas JOIMYCTUMAasi BEPOSTHOCTh OJIOKHPOBAHUS T,, 3HAYCHUS KOTOPOH NPUBEACHHI B
tabmume 5 (m. 3.4.1.3).

Hanee 11 yno0CTBa YTE€HHS Pyt rarp Y ¥ nrarp OO03HAYAIOTCA P,y U ¥, COOTBETCTBEHHO.

C y4eToM yCHJIEHHS 3a CUET MCIOJIb30BaHMsI Maructpaiu ¢popmyia Dpianr-B MoxeT ObITh paciivpeHa s
MHOTO(AKTOPHOTO CIIy4as, TPH KOTOPOM TakKe pa3peliacTcsl OJIHOBPEMEHHOE 3aHATHE HECKOIBKUX
KaHAJIOB KaKIBIM BBI30BOM, CIEAYIOIAM 00pa3oM. IIpemmosiokuM, 9To BBI3OBHI KJIacCOB N, COBMECTHO
HCIIONIB3YIOT COBOKYITHOCTh KAHAJIOB V M YTO JUIsI KaXKIIOTO BBI30BA Kjlacca 71 OJHOBPEMEHHO TpeOyeTcs v,
ka"HaoB (1 < n < N,). Ecnmm umcnmo HaliACHHBIX TOCTYIAIONIAM BBI30BOM Kjlacca 71 ITYCTHIX KaHAJIOB
MEHBIIIE V,,, STOT BbI30B OJOKHPYETCSA U TEPACTCS; MYCTh V = (Vi, Vy,..., Vnes). BBI30BBI KIIacca 71 TIOCTYTAIOT
COTJIACHO ITyaCCOHOBCKOMY TMIPOLIECCY CO CKOPOCTBIO P, HE3aBHUCHMO OT JAPYTUX KIACCOB, U
COOTBETCTBYIOIINE MM 3HAYCHUS yACPKAHWS COSAMHCHHS PACHpPEICSIOTCS IO DKCIIOHEHTE CO CPEIHUM
3HAYEHHEM |l,, TaK YTO TpeJuiaraeMbiM TpaduKoM Kjacca n sBisercs p,. Bce ncmoinp3yemble BBEI30BOM
KaHaJIbI 0CBOOOXKIAIOTCS TI0 UCTCUCHUH BPEMECHH YICP>KAHUS COCTUHCHHUS.
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[lycTh cocTosiHME CHUCTEMEI oTpenensieTcs KaK i = (i), iy,..., I ., ), TIe i,, — KOTUYIECTBO BBI3OBOB Kilacca m, B

TEeKyIIMA MOMEHT HCHOJB3YyIOMMX KaHanbl. Jlamee, (yHKIUS Macchl BEPOSTHOCTH YCTaHOBHBILIETOCS
COCTOSIHHSI TPUHUMAET MPOCTYIO MYJIbTHILIMKATUBHYIO (GOpMY:

©(p,)"
P()=G0 T2~ (20)
m=1 lm'
npu:
N, i
G(k) = )" 1<k< 21
= e <k<v, (1)
(0<vigkym=1  lm-
. N .
rae V'lEzm:‘ilem — KOJIMYECCTBO KaHaJIOB, 3aHATBIX B Hepnon BpeMeHI/I HAX0XIACHUSA CHUCTEMBI B
COCTOSIHUH i.

BepOHTHOCTL 6J'IOKPIp0BaHI/IH AJIs1 BBI3OBOB KJ1aCcCa 7 OIIPCACIIACTCA CICAYOINUM 06pa30M:

Bm= Y piy=1-S0 =)

22
{ivi>v—v, } G(V) ( )

[lockoneky mpsimoe BeruuciaeHue G(k) mo ypaBHenuio (18) compoBOKEAaeTCS BBIYHCIUTEILHBIMU
TPYAHOCTSIMH, OBIIM pa3paboTaHbl HECKOIBKO 3()(HEKTUBHBIX aIrOpUTMOB. IIpOCTEIM U NpeNOYTUTENBHBIM
B BBIYMCIIUTEIBHOM OTHOILICHUH SIBISCTCS IMHEHHBIN pekypcuBHbIA anroputM Kaydmana (Kaufman) [1981]
u PoGeprca (Roberts) [1981]. DTOT anropuT™ KOppeKTHPYETCS B LEISIX MCIOIB30BAHUS PU UTEPALIMOHHBIX
pacuerax Ul pelieHus oOpaTHON 3aJauul ONpeAeIeHNs MPOIYCKHON CIIOCOOHOCTH CHCTEMBI, TI03BOJISIOIIEH
BBIMOJIHUTH TPEOOBaHUS T10JIH30BATENIS K 3HAUCHHUIO BeposATHOCTH OnokupoBanus [Takagi et al., 2005].

Taxum o0pasom, HaunHas ¢ G(0) = 1, paccuutsiBaetcst G(k), k= 1,2...,v, peKypCUBHO CIEAYIONIIM 00pa3oM:
k-1

N(.A
G<k>=% GG+ S vp,Glk-v,) |, 23)
=0

m=1

rae G(k) = 0 mpu k£ < 0. DTOT anropuT™ MO3BOJISIET ONPEACTUTH 3HAYCHHUSI BEPOSTHOCTH OJIOKMPOBAHUS AJIS
CHCTEM, B KOTOPBIX OJHOBPEMEHHO HMCIOJIB3YIOTCS JI0 V KaHAJIOB IPU BBIYMCIUTENBHBIX 3aTpatax O(N,v) u
TpeboBaHUIX K TaMatu O(V).

[IpuBeneHHBIC BBIIIC MOJAENH M aJTOPUTM HCIOJNB3YIOTCS JUISL pacueTa BEPOSTHOCTH OJIOKUPOBAHUS IS
KaXI0W KaTeropuu yciuyr N, MpH 3aJaHHOM 3HAUYCHUM OOILIETo Yuciia KaHanoB v. Vcmonb3yst oOpaTHBIN
METOJ, pacCUUTHIBAaeTCs 00IIee YHCIO KaHaJIO0B ISl yIOBIETBOPEHHS YCIOBHUS BEPOSTHOCTH OJIOKMPOBAHUS
UL Kaxaoi kaTteropuu, TpeOyemoil nonb3oBaTteneM. [IpomyckHas CIOCOOHOCTb CUCTEMBI OIpEAEISIETCS
MyTeM YMHOXKEHHsI TpeOyeMOoro oOLIero Ynciia KaHajaoB Ha OMTOBYIO CKOPOCTh Ha KaHAII.

[Mpumem mist ymoOctBa 7 (OMT/C) B KadecTBe EAMHUIBI OWTOBOH CKOPOCTH YCIIyTM Ha KaHan Ecmm
OTHOCSIIASACS K ycIyre OUTOBas CKOPOCTH JUIsl KaT€TOPHH /7 COCTABIISICT 7y, B BBIMICTIPUBEACHHOH (opMyIie
JI0JIKEH HCIIO0JIb30BaThCs MTapaMeTp V,, KOTOPBIH 3aaeTcs CleIyomuM o0pa3oM:

v,=[r[r] 1<ns<N, (24)

rae !_x—‘ 0003HaYaeT HAaNMEHBIITYIO [IETYI0 BETUYHHY, KOTOpas Oobire Tu00 paBHA X (QYHKIHS OKPYTIICHAS

CBCpX}’). 910 3HAYUT, YTO YHCJIIO KaHaJIOB pPACCUUTBIBACTCA C HMCIIOJB30BAHUEM 7 B KAa4C€CTBE CIAWHHUIIBL
CKOpPOCTH Ie€peaavur JaHHBIX IJIA Ka)KILOfI KaTeropuu ycCJyr.

IlycTh T, — 3TO BEPOSITHOCTH OJOKHPOBAHMS JJI KATETOPUH YCIYT 1, KOTOpas TpeOyeTcs IOJIb30BaTEICM.
Jlanee ompesenseTcs 4YHCIO KaHAJIOB Ha COTy, K, KaK HauWMeHbIEe 3HAUCHHUE V, YIOBJICTBOPSIIOIICS
CIICAYIOIIUM YCIIOBHSM:

B,(v)<m, 1<n<Ng (25)

onHoBpeMeHHO. Haxkoner, TpeOyemas NpomyckHas cHOCOOHOCTb CHCTEMBI Cgyrarpes (OMT/(C - coTa)) s
KaTeropuil ycnyr ¢ KOMMYTaIiel KaHaJIoB OMpeeseTcs o GopMyIe:
=KXr. (26)

d,t,rat,p,cs
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4.2 Pacuer Tpebyemoii mpomyckHO#l cMOCOOHOCTH cHCTeMbI [Jisl Tpauka ¢ KOMMYyTauuei
NAKEeTOB

[ponyckHasi crmocoOHOCTh CUCTEMBI, HEOOXOIMMAasT JJIsl BHITIOJHEHUS] TPeOOBAaHUS K CPEHEH 3a/epiKKe 110
KQXJIOW KaTeropuH YCIyr, ONpeAessieTcsl C HCIONb30BAHUEM MOJICNM MPHOPUTETHOCTH, KOTOpas
MPUMEHSIETCS B CJIydae HE3aBUCHMBIX 3HAYCHHWH BPEMEHHU TMOCTYIUICHHUS ITAKETOB W IMPOU3BOJIHHOTO
XapakTepa pacrnpesie]ICHUsT pa3Mepa MakeToB. B Teopuu MaccoBOro oOCIyKMBaHUS Takash MOJIENIb U3BECTHA
kak Moxenb M/G/1 ¢ He BHITCCHSIIONUMHU MPHOPUTETAMH HIIM CHCTEMa OOCTY)KMBAHHS C OTHOCHUTCIIEHBIMU
npuoputeramu [Klienrock, 1976]. IIpuHINIT HE BHEITECHIIONNX MPHOPUTETOB 3aKIIOYACTCS B TOM, UTO TIO
MOCTYIUICHUH 3aJIaHusl, WMEIOIEro Ooljiee BBICOKHH MPUOPUTET TO CPAaBHEHHIO C TEKYIIUM 3aJIaHHEM,
0OCITy’)KUBaHUE TEKYIIEro 3aJlaHusl He TpEephIBacTCs, a 3aBepliacTcs J0 Hadala OOCIY>KUBAHUS BHOBb
MOCTYIIUBIIIETO 33JaHusl ¢ OoJiee BHICOKHM MPHOPUTETOM. NI KaXKIO# KaTeropuu yCIyr ¢ KOMMYyTaluen
MAKETOB HCIOJIb3YETCS OJUH YPOBEHb MPHOPUTETA, OJTHAKO, TAKKE BO3MOXKHO TPYIITUPOBAHUE HECKOIBKHX
KaTeropuil ycIyr Mo OJHOMY HpuopuTeTy. s KakJoro ypOBHS IPHOPUTETA BXOMSAIIME MAKEThI
COXPAHSIIOTCS B OT/CNBHOW ouepenn. B paMkax kakaol odepe/u JAaHHOTO YPOBHS IPHOPUTETA IPUMEHSCTCS
TIPUHITUT OOCTYKUBaHUA "TIEPBBIM MPHOBLT — TIepBBIM 00cmysker" (I1T1T10).

B nannom ciiydae RAT MoaenupyeTrcst Kak UMEIOIINI TOJIBKO OJIMH KaHaj Nepeadyr TaHHbIX He3aBUCUMO OT
YHUclia KaHAJOB, HWCIONB3YEMBIX MapauienbHo B peadbHoM RAT, mockomeky mnpu Oydepuzanun
MYJIbTUIUIEKCHPOBAHHBIX MTAKETOB B OYEPEIH UIA TIepeaayd 1Mo OJHOMY FUTH OoJiee TapasuielbHBIX KaHAIOB
MarucTpaJbHOE YCHIIEHHE HEBO3MOXKHO. HekoTopass He3HaunTenbHas MOTepsl MPOIMYCKHOH CIOCOOHOCTH,
oOycrmoBnnBaemasi (parMeHTanueil W 3aloJHEHHEM TIPH WCIONIB30BAHUN HECKOJIBKUX TapalIebHBIX
KaHaJIOB CO CpeAHEH OMTOBOH CKOPOCTHIO BMECTO OJHOTO KaHaja ¢ BRICOKOH OMTOBOW CKOPOCTHIO W paBHOU
MIPOITYCKHON CHOCOOHOCTBIO, B JAHHOM METOZE HE y4YWThIBaeTcs. lIpoMomKUTenhbHOCTh OOCTYKUBAaHUS B
CHCTEME MacCOBOTO OOCITY>KHBAHUS OMPEIEIIIETCS 110 pa3Mepy MaKeTOB U CKOPOCTH TMepejadr JaHHBIX.

st ompenenenust TpeOyeMoi MPOIMTyCKHOW CITOCOOHOCTH CHCTEMBI IS Tpaduka ¢ KOMMYTAIFeH MaKeToB
HEOOXOIMMBI CIIEAYIOIINE BXOIHBIC TapaMeTphI:

- npeanaraeMelii  06a3oBBId  TpaduK Ha cpeQy MpeNOCTaBleHHS YCIyTM W Ha  COTY
T4 n,rarp (OUT/(C - COTA)) IO KAKAOM KAaTETOPUM YCIyT, CM. II. 3.6.3.2;

- MaTeMaTHYeCKOe OKHIAHUE S, (OWT/makeT) M MOMEHT BTOPOro mopsiika s,” (6uT’/maker)
pacrpenencHus pa3MepoB [P-makeToB mo kax ol KaTeropuu YCIyT 1, YKa3aHHOW B TabmuIe 5;

- TpedyeMoe cpeliHee 3HaUCHHUE 3aJIepKKH D, 110 KKI0H KaTeropuu yciuyr, yKazaHHOW B TadmuIle 5;

- NPUOPUTETHOCTL BCEX KaTeropuil ycuyr n npu n = 1, 2,..., N, Ilpeanonaraercs, 4ro Kareropus
ycnyr n=1 wuMeeT HauMBBICIIMH mpHOpuUTeT, T.e. I[P-makersl kareropum ycayr n=1
obcysxuBatotcs nepBeiMH. Kateropus ycayr n = N, uMeer Hu3mumili npuopurer. Ilopsiok
MPUOPUTETOB KaTErOPHH yCIyT SKBUBAJIEHTEH HYMEPALlUU KaTerOpUi yCIyT.

Pe3yapTUpyOIIas CKOPOCTh MOCTYIUIeHUs IP-mmakeToB Ha coTy A, (maker/(c - coTa)) KaTeropud YCIyT 7
oTpe/ieNsieTCs MyTeM JCNCHUs TpeiaraeMoro 0a3oBoro Tpaduka Ha CpeJHee 3HAUYCHUE pa3Mepa MaKeTOB
(Tabnuua 5):

T
— d t,n,rat,p ) (27)
S

n

d t,n,rat,p

B nensx yno6cTBa BOCIPHATHS TEKCTA MHAEKCHI d,1,rat U p 10 KOHLA JAHHOTO pasJieNia OIyCKaITCs, TaK 9TO
A tnrapy OOO3HAYACTCS IPOCTO KAK A,

CyMMapHast CKOPOCTb TTOCTYIICHHS TI0 BCEM KaTETOPHUSIM YCIYT 0003HAYACTCS CIEAYIOIINM 00pa3oM:
N
Aoy =DM, (28)
n=1

IponyckHast crmocobHocTh C,, HEOOXOAWMAs JUIS TONYYCHHUS CPEJHEr0 3HAYCHHs 3aJICpKKH, KOTOpas
TpeOyeTcs B COOTBETCTBHH C KaTErOPHEW yCIyT 71, MOKET OBITh pacCUUTaHa CIEAYIOIUM 00pa3oM. YPOBEHb
npuopuTeTa, TPEOYIOUMH HAaWBBICIIYI0 MPOMYCKHYIO CHOCOOHOCTB, 00OO3Ha4daeT oOmIyl0 Tpedbyemyto
MIPOITYCKHYI0 CIIOCOOHOCTB, IMOCKOJBKY IPH BBITIONHEHWN TpeboBaHmii QoS Hamboyiee BOCTpeOOBaHHOM
KaTeroOpuH YCIYyr TpeOOBaHUs APYIMX KaTerOpHil YCIyr mepeBbImonHsoTes. ClieoBaTenbHo, oO0mast
TpeOyemast IpOITyCKHast CIIOCOOHOCTh CHCTEMBI OTPEIeIseTCs o hopMyJIe:

= max (C}, Cj,..., Cy ). (29)

Cd,t,rat,p,ps



Pex. MC2-R M.1768-1 31

OmHo 3amaHue, OOCTY)XKHMBaeMO€ CHCTEMOW OYEpeqHOCTH, ompezenseTcss kak oawH [P-maker. Ilpm
HCITOJIb30BAHUH HE 3aMEIIAIONINX TMPUOPHUTETOB MpEAroaraeTcs, 4ro Kaxaplid [P-maker momxydaeT momHoe
oOCiTy’)XKMBaHHE IO WM3MCHCHHUS paclpelielicHus TEKylIero paauopecypca. IT0  00OCHOBaHHOE
MIPEONI0’KEHNE, TOCKOIBKY BO MHOTHX CIlydasx IpepbhlBaHHe oO0cmykuBaHusi [P-makera mpuBOuT K
TIOTEPE MPOITYCKHON CITOCOOHOCTH, yKe 3aTPAaueHHON Ha 3TOT MaKeT.

Cpennee 3HaueHue 3anepkku [P-makera D,, T.e. CyMMa CpEIHHMX 3HAUCHUI BPEMECHHM OXHUIAHUS U
MIPOJIOJDKUTENBHOCTA CEaHCa CBS3H, N0 KAXKIOH KATETOPUU YCIYT 71 10 CHCTEME, UMEIOIICH MPOIYCKHYIO
croco0HOCTh C, OTIPEeNeIIASTCS CIeIYIONUM 00pa3oMm:

+2, (30)

Nﬁ\_
)
27‘1'51'
i=1
n—1 Cc

2C—iﬂ% C- s,
i=1

i=1

D, (€)=

JlarHoe ypaBHeHUE BEIBeZCHO Ha ocHOBaHMH GopMyisl Kooama (Cobham) mrst cpeHero 3HadeHUsT BpeMEHU
OKUZaHUA B OIHOH ouepenu mnocTymienus M/G/1 1mo NpUHIMIY HE 3aMEMIAIONIMX TMPHOPHUTETOB
[Cobham, 1954; Irnich and Walke, 2004].

DTO BBIpAKEHHE HCTIOIB3YETCS IUIS OTMPEISICHHS MPOITYCKHON CIIOCOOHOCTH cucTeMbl C,, TpeOyeMon s
BeImostHeHus ycnoBust QoS — D,(C,) =D,. Hanee C, ompenenseTcs Kak pe3yibTaT PeIIeHUs ypaBHEHUS
TPEThel CTEIICHH:

ap x>+ byx* +cox+d, =0, (31)

ko3 purueHTs! a,, b, ¢, 1 d,;:
a,=2D,

n n—1
b,-2 D, Zli5i+z7»isi +s,
i=1 i=1

n—1 Np‘_ (32)

n n—1 n
_ (2)
c,=2| D, Zkis[ z%isi +s, 27‘,‘3,‘ + 27%3,‘ - Zkis[
i=1 i=1 i=1 i=1

i=1

n n—1
d =-2s, Zkisi Zkisi
i=1 i=1

Jlns pelieHus: ypaBHEHUM TpeThell CTEMEeHH CYIIECTBYET XOpOIlee CHMBOJIMYECKOE PEllieHHE, MOoTyyaeMoe
ITyTEM HCIToNIb30BaHus mpuMepa popmyinsl Kapmano (Cardano). Marematndecku ypaBHeHue (31) mmeer Tpu
peuienus. i onpeneseHns Toro, Kakoe U3 ATUX TPEX PELICHUN NPaBUWIBHOE, CIEAYET YUUTHIBATh IPAHUILY
CTaOMIBHOCTH CUCTEMBI IIPUOPUTETHOCTH, T. €.

s, <C, . (33)
i=1

I[JISI obecreueHus AOCTaBKHU IMaKETOB C KOHECYHBIM 3HAYCHHUEM 3aICPIKKHU NPOITYy CKHasA CIIOCOOHOCTE CHCTEMBI
HE MOKET OBITh HUXE CyMMapHOI;'I CKOpPOCTH NNOCTYILICHUS.

4.3 OmnpenejieHue MOTPeOHOCTEH B cieKTpe

Humxe ommcana npoucaypa 1o maramM pacuera HOTpe6HOCTeI>i B CIICKTPC:

Ilaz I: Pacuet HpOHyCKHOﬁ CIIOCOOHOCTH J10 3TOro MOMEHTA BBIIIOJIHAJICA OTACIBHO IJISA JIMHUKU BBEPX U
JJUHUMU BHU3. TpC6OBaHI/IH K HpOHYCKHOfI CIIOCOOHOCTH I JIMHUW BBEPX W JIMHUHA BHU3
O6T>6,Z[I/IH$IIOTC$I, OTACIBHO Tpe60BaHI/I$[ K HpOHyCKHOf/'I CIIOCOOHOCTH Ul ciiydasd KOMMYTallun
IMaKE€TOB U JJId ClIydasd KOMMYTallul KaHaJIOB:

Ca’,t,rat,p,cs = Cd,t,rat,p,cs, UL + Ca’,t,rat,p,cs,DL- (34)

Cd,t,rat,p,pcs = Cd,t,rat,p,ps, UL + Cd,t,rat,p,ps,DL- (35 )
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TpeboBaHus K MPOMYCKHON CITOCOOHOCTH Ui Tpaduka ¢ KOMMYyTallMel KaHAIOB U KOMMYyTalUeH
[TAKETOB O0BLENUHSIOTC, T. €.:

Cd,t,mt,p = Cd,t,mt,p,cs + Cd,t,rat,p,psa (36)

rae Cyyrap,es (OUT/(C - cOTa)) mpeacTaBIAeT TpeOOBaHUE K MPOIYCKHOM criocoOHOCTH 1 Tpaduka ¢
KOMMYTaIlMei KaHaJIOB MPH IJIOTHOCTHU 3JIEKTPOCBS3H d, MHTEpBaJie BpeMeHH ¢, rpynne RAT rat u B
paguocpene p, a Cgairapps (OMT/(C - COTA)) NPEACTABIAET COOTBETCTBYIOLIEE TpPeOOBaHUE K
MPOIYCKHON CIIOCOOHOCTH s TpauKa C KOMMYTAIUEH TaKeTOB.

Ecmm Tpebyercs onpenenuts IponyCcKHY0 CIOCOOHOCTD IS CITyYast MHOTOAIPECHOH Iepenadn s
mpreMa Ha MOOWJIBHBIC CpPEICTBAa, OHA OMPEICNIACTCS aHAJOTMYHO Kak CyMMa TpeOOBaHHM K
MPOIMYCKHOH CHOCOOHOCTM TP MHOTO3JI[PECHOM TMepenayn ¢ KOMMYTalMed KaHAJIOB M C
KOMMYTaIuen MaKkeToB.

HeoOxoaumeiii criektp mis rpynmsl RAT rat ipu MIOTHOCTH 3JIEKTPOCBS3H , UHTEPBAJIC BPEMEHHU ¢
U B pamdoCcpelic p PACCUUTHIBACTCS NyTeM NPUMEHEHHS KOd(PPUIHUEHTOB 3PPEKTUBHOCTH
WCIIOJIG30BAaHUS CIIEKTpAa 110 30HAM, NPHBEACHHBIX B TaOmmie 11. HeoOxomumerii crekTp
ompeneseTcs 1o cieayomeil popmyne:

C
_ dtrat,p (37)

dtrat,p >
T]d,mt,p
rae Ngrap (0UT/(C - 'l - coTa)) — 2 PEKTUBHOCTL UCTIOIB30BAHUS CIEKTPA B 30HE MPHU IUIOTHOCTH
anektpocssi3u d, rpymme RAT rat u B pagnocpene p mo Tabmume 11.

B ciydae TpeGoBaHMI K MPOMYCKHOM CIOCOOHOCTH JIjIsl MHOTOAIPECHOM Tiepeayuu Jisi mprueMa Ha
MOOMIILHBIE CPEACTBA COOTBETCTBYIOIIMH HEOOXOAUMBIA CNEKTP Fyyupmm PACCUUTHIBAETCA
OTNIENIFHO C HWCITOJIb30BAHUEM COOTBETCTBYIOIIETO 3HadeHHs A((HEKTUBHOCTH HWCIOIH30BAHUS
CIEKTPA My yqp U3 TAOMULBI 11. DTOT HEOOXOAMMBIN CHEKTp Jalee CyMMHPYETCS CO CIEKTPOM,
HEOOXOAMMBIM ISl HHANBUAYAIBHOW CBS3H ITOJIb30BATEI:

Fd,t,rat,p = Fd,t,rat,p + Fd,t,rat,p,mm~ (38)

BrinosiHeHne HEOOXOIMMBIX KOPPEKTHPOBOK

Ha mare 7 mpencraBneHHOM Ha pUCYHKE | CXeMBI MOTPEOHOCTH B CHEKTPE CYMMHPYIOTCS 1O BCEM
panuocpenaM. OcCyIIECTBISIOTCS KOPPEKTHPOBKH sl ydeTa MHUHUMAaJIbHOTO TpeOyeMoro CrHeKTpa ajs
pa3BepTHIBAHUS CETH, HEOOXOANMBIX 3aLIUTHBIX MOJIOC YAaCTOT U BO3JAEHCTBH YKCIIa ONIEPaTOPOB.

[Iporexypa HEOOXOAMMBIX KOPPEKTHPOBOK BBITTOIHSIETCS 110 CIEAYIOINM IIaram:

Hlac I:

Hlaz 2:

[MpeamonaraeTcs, 4TO CHEKTP HE HCIONB3YETCS ONEPaTOpaMy MO TPUHIMIY pPAa3IeNCHHs IO
BpeMmenH, T. €. FSU, B mpenemax omuo#t rpymnmnsl RAT, mockonbky B mpenenax omHoro RAT ne
OXXUJAETCS 3HAUMTENIbHBIX KOJIeOaHUi HAarpy3ku Tpaduka MEXay OrepaTopaMM, €CIH ONEpPaToOphI
HE HAMEPEHbI OXBATUTh CYIIECTBEHHO Pa3HbIC CETMEHTHI phIHKA. CIIeI0BATENLHO, MPEANONIAraeTCs
(dUKCHpPOBaHHOE paclpesie]icHue CIeKTpa MEXIy olepaTopaMu B mpenenax ogHoro RAT. Kpowme
TOTO, TPEATOJIATAeTCs, YTO KKAOMY OINEpaTopy AOCTYIHA Ta K€ 4acTh OOIIero crekTpa. Takum
00pa3oM, HEYperyJIMPOBaHHBIN CIEKTP Ha ONEpaTopa COCTABIISCT:

Fd,t,rat,p = Fd,t,rat,p/Nu, (39)
rae N, — uucio onepaTopoB no tabauuam 10a u 10b.

B nesnoM cnekTp MoKeT MCHONIb30BaThCs TOIBKO C TOW CTENeHblo pa3oueHus GrnSpec,,;,, KOTopas
COOTBETCTBYET MHHHMAJIbHOW IIMpUHE monockl MinSpec,,,,, TpeOyemoill ani obecneyeHus
BO3MOXKHOCTH paclpeieNieHnss OHOW Hecylled [UIsi KaXIOW COTBI B TEPPUTOPHAIBHO
pacrpeneneHHON ceTH ¢ ydeToM (aKkTopa MOBTOPHOTO MCIIONB30BaHUS 9acTOThl. COOTBETCTBEHHO,
TpeOyeMbIH CIIEKTP, KOTOPBIH TOJKEH OBITh CKOPPEKTUPOBAH, COCTABIISIET:

Fd,l,rat,p = 07 ecim Fd,t,rat,p: O

Fytrap = MinSpec,q , ecmu 0 < Fyy 0, < MInSpec,

Fitratp = MInSpec,, + GrnSpec, ), - |—(Fd,,‘mt‘p—MinSpecm,‘p) /GrnSpec,mﬂ, ectt MinSpec,q;p < Fayrarp(40)
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rae | | osHauaer okpyrieHme 10 CieAyIOmEro GOMBIIErO LENOro 3HAYCHHS, a MinSpec,q, u
GrnSpec,,,, BbiOUparorcss mo tabmuuam 10a u 10b. Cnenyer 3ametuTs, yTo A1 OyAyLIMX TPyl
RAT Taxxe Oyner CymecTBOBaTh MHUHHMYM IITHPHHBI IIOJIOCKI HECYIIEH, OMpenesseMbIi TI0
TpeOOBaHUIO K MOJICPKKE 1IeTIEBOI MMKOBOH CKOPOCTH Tepe/ladn JaHHBIX TOIb30BaTEIs.

[MPUMEYAHUE 1. — CnexyeTr MposBIATE OCTOPOXKHOCTH IIPH BBIOOPE BXOIHBIX IAPaMETPOB, KOTOPHIE
JIOJDKHBI HCTIONb30BaThCsl B paMKax IJaHHON METONUKH, YYUTBHIBAs, YTO PAacUETHAs] OLIEHKA CIIEKTPa MOXET
ObITb OCOOCHHO UYBCTBHTEJIBHOI K OIpPEAEICHHBIM IIapaMeTpaM. B d9acTHOCTH, cliefyeT TIIaTeIbHO
YUUTBIBAaTh BO3JIEHICTBHE MMHUMAJIBHOTO 3aJ€WCTBOBAHHOrO CrekTpa Ha omepatopa B RATG2, mockoiabKy
Oonbllloe 3HAUYEHHE OSTOr0 IapaMeTpa MOXET IPHUBECTH K IIOJNY4YeHHMIO OOIIeld OLEHKU CIEeKTpa,
npeBbIIatoNIeii 00beM CIeKTpa, KOTOPbI MoTpedyercss McXois H3 O0YCIOBIMBAaEMOTO PHIHKOM o0bema
TpaduKa, B ciaydae BbIOOpa MEHBIIMX 3HAYCHWI IIMPHUHEI MOJIOCHI KaHaja. BEIOOp pasmepa cOTHI Takke
JIOJDKEH COOTBETCTBOBATH CKOPOCTU IEpefaud AAaHHBIX, IIUPUHE TOJOCHl KaHajla U APYyTUM HapameTpam,
BJIMSIIOIIMM Ha OIOJUKET JIMHUM CBsI3M. KpoMe TOoro, MUHMMAaIIbHBIN 33/1eHiCTBOBAaHHBIN CIIEKTp Ha oneparopa
JIOJDKEH COOTBETCTBOBAaTh CPEJHHMM 3HAYCHUSIM OHMTOBO CKOPOCTH YCIYTM KOTOpBIE HCHONB3YIOTCS B
pacderax.

Jnsa RATGI1 mpenmomaraercsi, 9To paawocpena MUKOCOT W paguocpenia coT "TopsInx Todek' He
COCYHIECTBYIOT B TmpocTpaHcTBe. CleoBaTelIbHO, JOJKHBI HCIONB30BATECA MAaKCUMAIIBHBIC
3HaYEeHUs1 000MX BHJOB paarocpennl. [Ipeanonaraercs, 4To Makpo- U MUKPOCOTBI COCYIIIECTBYIOT B
MIPOCTPAHCTBE C MUKOCOTAMH M COTaMH "TOPSYHMX TOYeK", cOOTBeTCTBeHHO. CiemoBaTenbHO, IS
RATGI motpebHOCTH B CHEKTpE pajiMOCpebl MAKpPO- U MHKPOCOT HEOOXOJIUMO CYMMHPOBATH C
MaKCHMAJIbHBIMU 3HAUCHUSMHU PAJUOCPE/Ibl TMKOCOT U "TOPSIYUX TOUCK':

Fd,t,rat = Fd,rat,macra + Fd,t,mt,micro + maX(Fd,t,rat,pico: Fd,t,rat,hatspot)- (413)

UYro kacaetcas RATG2, B mocienHee BpeMs pa3BUTHE T'€TEPOTEHHBIX CETel MPUBENO K TOMY, YTO
pasBepTHIBAHUE PA3IMYHBIX THUIIOB COT B OJHOM U TOM XK€ CIIEKTPE MOXKET OBITh OCYILECTBICHO
bosee 3phexTUBHBIM 00pa3oM, ueM 0kUaaIOCh paHee. CienoBatenbHo, it RATG2 noTpeOHOCTH
B CIEKTpE paauocpensl Makpo- U MHKPOCOT HEOOXOIWMO CYMMHPOBATH C MaKCHMAalbHBIMH
3HAQUEHUSIMU Paguocpeabl MUKOCOT U "TOPSYUX TOUYEK':

F dtrat — max (F d,t,rat,macro, F d,t,rat,micra) + max (F d,t,rat,picos F d,t,rat,hatspot) (41b)
3aTeM, 06Illlflﬁ Tp€6yeMBIﬁ CIICKTP IJIA BCEX OICPATOPOB ONPEACITACTCA KaK:
Fd,t,rat = Fd,t,rat : No- (42)

Ha cnepyromem 1miare paccMaTpUBAarOTCs 3alUTHBIC IOJIOCHI 4YacToT. [Ipemamonaraercs, 4To B
3HaYeHHUSIX AS((EKTUBHOCTH HCIIONB30BaHUS CIEKTPa YXKE YUYTeHa 3allliTHas T0Joca 4YacToT,
HEOOXO0MMast MEXKIY HECYIIMMH TOTO XKe oreparopa. ITo 03HAYaeT, YTO 3HaUeHHS d3PPEKTUBHOCTH
UCIIOJIb30BAHUS CIIEKTPA ONPEACIISIOTCS HA OCHOBAHHUH MPE/IIONI0KEHHS O TOM, 4TO JTHOO COCETHSIS
Hecylas HE OKa3bIBaeT BIUSHUS, JIMOO 3TO BIMSHUE YK€ YYTEHO B 3HaYeHHH 3()QEKTHBHOCTH
WCIIOJIb30BAHUS CTIIEKTPa. 3alllUTHAS MOJI0Ca YaCTOT Medcdy ONEPaTOPAMU BHOCHUT JAOTOTHUTEIbHBIC
MOTPEOHOCTH B CIIEKTPE:

Fd,t,ra = Fd,t,rat + (No - 1) : Grata (43)

i 3HAUCHHS 3a[UTHON MOJOCHI YACTOT MEXKAY onepaTtopaMu G, SIBISIOTCS BXOHBIMH JTaHHBIMH,
3amaBaeMbiMu Ta0bmumaMu 10a u 10b.

Pacuer CYMMAapHbIX HOTpeﬁHOCTeﬁ B CIIEKTpE

Ha s3akmioumTenbHOM JTalre pPacueToOB  BBIIOJHACTCA CYMMHPOBAHUC HOTpe6HOCT€I>i B CIICKTpPC,
OIPEACIICHHBIX JIsI Pa3HBIX MHTEPBAJIIOB BPEMCHU U 3HAYCHHUH IJIOTHOCTH OJICKTPOCBA3H.

Hlac I:

VYuuThIBaeTcs BpeMEHHAs 3aBUCUMOCTh MOTpeOHOCTeH B criekTpe. [IponsBoanTcst pacder 1o AByM
MIPEICTaBIICHHBIM HIDKE BapHaHTaMm, a) W b), MOTpeOHOCTEH B CHEKTPE C y4eToM M 0e3 ydera
Bo3MoxkHOCTH FSU. Pacuer 6e3 yuera Bo3moxkHoctd FSU — a) — mexay moObivu rpynmnamu RAT
MO3BOJIIET PAaCCUUTATh KOHKPETHhIE MOTpeOHOCTH B cmekTpe rpynmbl RAT, a pacuer ¢ yuetom
Bo3MoxkHOCTH FSU — b) — mo3Bomsier onpenenuTs HEOOXOAUMBIN criekTp i Bcex rpynn RAT,
KOTOpBIE MOTYT NpuMeHsATs FSU.
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a) Cregyer HAIOMHUTD, YTO Ha JAHHOM 3Tale MOTPEOHOCTH B CHEKTPE MO-NPEKHEMY 3aBUCST OT
Bpemenn. be3 npumenenus FSU neoOxoanmbiit st rpynmsl RAT rat criekTp npu MI0THOCTH
9MEKTPOCBSI3U d SIBISIETCS MAaKCUMAIbHBIM 3HAU€HHEM Ha POTSHKEHUU UHTEPBaJla BpEMEHU:

__ max
(Fd,t,mt) N (44)

d,rat —  t
Haubonpiee 3HaueHne BEIOUPAETCS MO0 BCEM WHTEPBAJIaM BPEMEHH £.

b) C yderom Bo3moxkHocTH FSU Mexnay rpynmmamu RAT paccunThIBaeTCsl CyMMapHBIH CIIpOC Ha
cnektp it nogaepxkuBaomux FSU rpynm RAT mytem cymmupoBaHHs crpoca Ha CHEKTp
kaxnaoro RAT oTaenbHO U KaXXI0T0 3HAYSHHMS TUIOTHOCTH AIIEKTPOCB3H. B cuity Toro, 4ro
UL ydeTra JIOOBIX HemocTaTkoB cxemMbl FSU B pacueTsl BKIIIOYaeTCs Takxke (akxTop
HecoBepieHcTBa FSU u3 tabnuig 10a u 10b, moTpeOHOCTH B CIIEKTPE BO3PACTYT:

Fd,t,FSU = FSUmarg ’ Z Fd,t,rat .

rate {FSU RATs}

(45)

3aTeM HCIONB3yeTCs ONepaTop MaKCUMyMa IS BRIOOpa HAaMOOJBIIIET0 HEOOXOIMMOTO CIIEKTpa 10
BCEM BpeMeHHBIM nHTepBanaM. Heo6xoanmerii criektp mist rpynn RAT ¢ FSU cocrasur:

Fd,FSU = matx(Fd,t,FSU) . (46)
[TotpebuocTH B criektpe st RAT 6e3 FSU onpenenstores mo ¢popmyiie:

=" (F, ) ratg {FSU RATs} . 47

Fd,rat,nonFSU ot

O051acTH TUIOTHOCTH DJIEKTPOCBS3H B MPOCTPAHCTBE HE MEPECEKAIOTCS, BCIEACTBHE YEro 00JacTh
TUIOTHOCTH DJIEKTPOCBS3H, XapaKTEPU3YIOIMIAACS HAWBBICIIUM CIPOCOM Ha CIIEKTP, OIpeleNsieT
MOTPeOHOCTH B CIIeKTpe Jyist rpymnsl RAT.

a) bes npumenenns FSU neo0xonumelii cniextp mist rpynisl RAT rat cocraBnser:

rat d

4= (F'd,mt) . (48)

b) C npumenenuem FSU HeoOX0uMBIN CIIEKTP COCTABIISET:

max

F rat nonFSU —  d (F, d,rat,nonFSU) u Fpy = mZX(F d,FSU)' (49)
CrnenyeT HAllOMHUTbB, YTO PAcyYeT B paMKaxX O0JIACTH PaclpeneeHUs CIIEKTPa MOXKET BBIIOIHITHCS
Mo pe3yJibTaTaM Pa3HbIX HCCICAOBAaHUIN pPhIHKA B Pa3HBIX reorpad)Mueckux peruoHax. B ciyuae
ecnu HeoOXonuMa oOmas OIeHKa JUIsi TPYMIBI CTPaH, CIEIyeT HUCIOIb30BaTh MaKCUMAJIbHOES
3HAYCHHE OTAEJIbHBIX MOTPEOHOCTEH B CIIEKTpPE, ONPEACICHHBIX Ha OCHOBAHHUU HCCIICIOBAHUS
paHka.

a) bes npumenenns FSU neoOxonumblii criektp ans rpynnsl RAT rat siBnsercs MakCUMalIbHBIM
3HAa4YEHUEM CPEIH BCEX 3HAUEHWH, I0JIyYC€HHbIX HA OCHOBAHUH HCCIICIOBAHUI PETHOHA/PhIHKA!

F,i = max(F,,). (50)

b) C mpumenenuem FSU neoOxomuMmerii ciektp mis rpymbl RAT rat sBisercss MakCHMaTbHBIM
3HAYCHHEM CPEIU BCEX 3HAUCHUH, MOJIyUeHHBIX HA OCHOBAaHUH HCCJICIOBAaHUI PETHOHA/PBIHKA:

Frapnonrsu = maX(F ml,nonFSU) u Fpsy= max(F FSU)- (5 1)
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lllaz 4: ®axynbTaTHBHO B KaYECTBE 3aKIFOUUTEILHOTO MIara o0l HeOOXOJUMBIN CIIEKTp OTpeAeseTcs B
pamKax miara 8 mpeacTaBIeHHON Ha PUCYHKE 2 CXEMBI.

a) bes yuera Bozmoxnoctu FSU 3Hauenus crpoca Ha cnekTp Beex rpynn RAT cymmupyrores:

F=YF . (52)

rat
rat

b) C yuerom Bo3MoxxHOocTH FSU CyMMUpYyIOTCS 3Ha4eHHS HEOOXOIUMOTO CIEKTpa I TPy
RAT, mognepxusaromux FSU, u ms rpynmn RAT, we mognepskuBarontux FSU:

F=Fpg + Z F, rat,nonFSU * (53)

ratg{FSU RATs}

7 Pe3iome

B macrosmeit PekoMeHnganum mpeacTaBiieHa METOIUKA pacueTa moTpedHocTei B ciektpe mist IMT. [lanHas
METOJIKa MOKET HCIOJIB30BAThCS I KOMILIEKCA YCIyT, OMPEAeEHHOTO M0 pe3ysbTaTaM HCCIeI0BaHUs
pPBIHKA, COJEpXalliM KaTeropuH YyCIyT, XapaKTepu3ylolluecs pasHbIMH oObeMaMu Tpaduka u
orpannueHuAMu 1o QoS. B pamkax METOAMKH YUYHMTBHIBAIOTCS H3MEHEHHs Tpaduka [0 BPEMEHH W IIO
perunoHaMm. IlpuMeHsieTcss HEHTpalbHBII B TEXHOJOTMYECKOM OTHOLIEHWM TOAXOA JUII OXBaTa
MOSABIISIOIINXCS U yCTAaHOBJIEHHBIX CUCTEM C ucmosb3oBanreM npuHnuna RATG ¢ orpaHuueHHBIM HA0OpOM
panuomnapameTpoB. YeTblpe paccMoTpeHHble Tpynnbl RAT oxBaTeiBaloT Bce COOTBETCTBYIOIINE TEXHOIOTUU
panuonoctyna. Ilpum mpumeHeHMy MeToAMKHM Tpaduk pacmpenensercss mo pasHbiM rpynnamM RAT u
pazuocpeaM Ha OCHOBaHMHW TEXHHWYECKOH nHpopmanuu u nHdopmanuu o peiake. Jngs RATG3 u RATG4
MOTPEOHOCTH B CIEKTpe He paccumtThiBaroTcs. Jns tpaduka, pacmnpenenernnoro mo RATG1 u RATG2,
00BeMBI Tpaduka, ONpeAcIICHHEIE 110 HCCISAOBAHMIM PBIHKA, TPeo0pa3yIoTcs B TPEOOBAHMSI K TIPOITYCKHOM
CIOCOOHOCTH C TOMOIIBIO OTHENBHBIX AITOPHTMOB JUIS KAaTEropuil yCIyr ¢ KOMMYyTalueidl TaKeToB M
KOMMyTauuel KaHaioB (Ha 0a3e pe3epBUPOBAaHUS) W YUYUTHIBACTCS  yYCHJIGHHE B  Cilydae
MyJBTHIUIEKCUPOBAHUS IAKETHBIX YCIYr, HMMEIOUIMX pa3Hele xapakrepuctuku QoS. Ha ocnHoBanum
3Ha4eHU dS((QEKTUBHOCTH UCIOJB30BAHUSL CIEKTpa, TpeOoBaHMS K MPOIMYCKHOH CIIOCOOHOCTH
npeo0pasyloTcs B MOTPeOHOCTH B CIIEKTpe. B paMkax TaHHOW METOIMKH Uil KOPPEKTUPOBKU NOTpeOHOCTEH
B CHEKTPE YUHUTHIBACTCSA MPAKTUUECKOE PA3BEPTHIBAHNE CETEH, U PACCUUTHIBAIOTCA CyMMapHbIE TOTPEOHOCTH
B CHEKTpe JyIs AasibHeHero passutua IMT.
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BeposiTHOCTE OJIOKHpOBaHHS AJIS1 KATETOPUU YCIIYT
C KOMMYyTaluei KaHanoB (Ha 0a3e pe3epBUPOBaHUS) 71

Koaddumment

TpeOyemast mpomnyckHasi CHIOCOOHOCTD MPH MJIOTHOCTH
3IIEKTPOCBSI3U d ¥ UHTEPBaje BPEMEHH ¢ TSl TPYTIIIbI
RAT rat B paguocpene p

Tpebyemast IpoITycKHas CIIOCOOHOCTH JIIS CITydast
KOMMYTAIIUU KaHAJIOB MPH IIOTHOCTHU 3JIEKTPOCBA3H d U
WHTEpBaJie BpeMeHu ¢ s rpynnbl RAT rat B paguocpene p

Tpebyemast mpoITyCKHast CIIOCOOHOCTH B JIMHUW BHU3 JIJIS

Cllydasd KOMMYTallM KaHAJIOB ITPU INIOTHOCTHU 3JICKTPOCBA3U

d v uaTepBaine BpeMenu ¢ 11st rpynisl RAT rat B
panuocpene p

TpeOyemast npomnyckHasi CHOCOOHOCTD B JIMHUW BBEPX JJIS

Cllydasd KOMMYTAallu1 KaHAJIOB ITPU INIOTHOCTHU 3JICKTPOCBA3U

d v naTepBaine BpeMenu ¢ A rpymibl RAT rat B
panuocpene p

Tpebyemast iporTycKHast CIIOCOOHOCTH TSI CITydast
KOMMYTaIIUH ITaKETOB MPHU TUIOTHOCTH AJIEKTPOCBS3HU d U
WHTEpBaje BpeMenu ¢ yist rpymisl RAT rat B pannocpene p

TpeOyemast mponyckHasi CHIOCOOHOCTD B JIMHUU BHU3 JJIs

Cllydasd KOMMYTAallUU MMaKETOB IIPU IIJIOTHOCTHU 3JICKTPOCBA3U

d v naTepBaie BpeMenu ¢ ans rpymmbl RAT rat B
panuocpene p

TpeOyemast mponyckHasi CHIOCOOHOCTD B JIMHUU BBEPX IS

ClIydass KOMMYTAllUU MMAKETOB IIPU IIJIOTHOCTHU 3JICKTPOCBA3U

d n uHTEpBane BpeMmenu ¢ s rpymmsl RAT rat B
paauocpene p

HH,Z[GKC MJIOTHOCTH 3JICKTPOCBA3U

Koaddumment

Tpebyemoe cpeiHee 3HaUCHUE 3aCPIKKU KaTEeTOPUH yCIyT 1

CymMapHBIi He0OX0AUMBIH criekTp AJst rpynmsl RAT rat
IPY TUIOTHOCTH 3JIEKTPOCBS3H d

CyMMapHBIi HeOOXOMUMBIH CIeKTp Iyt Tpynn RAT,
noxnepxuBaromux FSU, mpu mioTHOCTH 31EKTPOCBA3U d

CymmapHslii Tpedyemslii criekTp it rpynmbl RAT rat 6e3
FSU npu m10THOCTH 37EKTPOCBSI3N d

CymMapHslii TpeOyemsiii ciektp uist rpynn RAT 6e3 FSU
MIPY TUIOTHOCTH AJIEKTPOCBSI3H d ¥ HHTEpBaje BPEeMEHH ¢

CymmapHsIii TpedyeMslii criekTp it rpynnsl RAT rat npu
TUIOTHOCTH 3JIEKTPOCBSI3U d ¥ HHTEPBAJIe BPEMEHHU ¢
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TpeGyewmsrit criektp s rpynnbl RAT rat npu mioTHOCTH
ANIEKTPOCBSI3H d, UHTEPBAJIE BPEMEHH / U B PaIOCPEIE p

TpeOyeMmblil ceKTp U1 MHOTOaIpeCHON Iepetadu JUIst
nprieMa Ha MOOWITbHBIE cpezicTBa B rpymie RAT rat mpu
TUIOTHOCTH 3JIEKTPOCBSI3U d, MHTEpPBAJIC BPEMEHU / 1 B
paauocpene p

OO6mmmii TpeOyemslii ciekTp Auist Becex rpymnn RAT
Tpebyemsrii criextp urs rpyma RAT ¢ FSU
Tpebyemsriit cniektp s rpymnmsl RAT rat 6e3 FSU
Tpebyemsriit cnexktp g rpynmsl RAT rat 6e3 FSU
3amac Ha HecoBepieHcTBO FSU (MHOXHUTEIND)

[TpomexyTo4Hast GYHKLUS JJIs pacyeTa BEPOSITHOCTH
OJIOKMPOBAHUS

3amuTHAs [TOJI0Ca YaCTOT MEXK/TY OTepPaToOpaMu ISl TPYIIIBI
RAT rat

Crenenb pa30ueHus Ha oneparopa B rpymme RAT rat B
paguocpene p

KonmuecTBo BBI30BOB Kilacca m1, B TEKYIIHI MOMEHT
HCIIONIB3YIOMINX KaHAJBI, VISl pACYETOB MPOITY CKHOM
CHOCOOHOCTH ISl CJTydasi KOMMYTAI[UM KaHaJIOB

BeKTOp COCTOSIHUS CUCTEMBI UIA paCdCTOB HpOHyCKHOﬁ
CITOCOOHOCTH A Cliydasd KOMMYTallui KaHaJIOB

[MTapameTp u1st OTOOpaXKEHHsI KIIACCOB MOOHIBHOCTH

I/IH,Z[GKC KaHaJia B pacueTax HpOHYCKHOﬁ CIIOCOOHOCTH JJIA
Cllydasd KOMMYTallli KaHaJIOB

WNHnexkc cpenpl IpenoCTaBICHHs YCIYT

Hcnonp3yemblii B TaHHON MeTOAMKE KOdDQHUIneHT
MOOMJIBHOCTH "CTAlIMOHAPHBINA PEXUM/TIEIeX0a" s
KaTErOpyHU YCIYT 1 B CPEE NPEAOCTABICHUS YCIYT M B
HMHTEpBaJe BPEMEHH ¢

Hcnonp3yemslit B taHHON MeTOAMKe KOd(pumeHT
MOOWMIIBHOCTH "CTaIlMOHAPHBIN peKUM'" IS KaTeTOpUH
YCIIYT /1 B CpPEJie MIPEAOCTABICHUS YCIYT /11 B UHTEPBAJIE
BPEMCHH !

Hcronp3yeMblid B JTaHHOW METOAMKE KOA(DOHUITHEHT
MOOHMIILHOCTH "BBICOKasi CKOPOCTB'" [l KATETOPHH YCIIYT 7 B
cpeze IpeoCTaBIeHUs YCIYT M B MHTEpBaie BPEMEHH ¢

Koaddumment mobnnpHOCTH 10 pe3yabTaTaM U3yUeHHUs
PBIHKA JUI YCIYTH § B CpeJie IPEJOCTaBICHUS YCIyT /M

KoaddummentT MoOnIbpHOCTH 10 pe3yibTaTaM U3yUeHUs
PBIHKA JUIS KaTETOPUH YCIIYT 7 B CpeAe NPEAOCTaBICHUS
YCIIYT m B MHTEpBajle BPEMEHH ?

Koaddumment MOOMIBHOCTH "cTAaIMOHAPHBIA PEXUM' 110
1T 11 P p

pe3yJabTaTaM U3y4eHHUs PhIHKA 7Sl KATETOPUU YCIYyT 1 B

cpelie MPeI0oCTaBIeHHs YCIyT /71 B UHTEPBAJIe BPEMEHH ¢
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pe3yJbTaTaM U3yueHHs PhIHKA JJIsl KATETOPUH YCIYT 11 B
cpeze IpefoCTaBIeHUs YCIYT M B MHTEpBaie BPEMEHH ¢

Koaddumnuent MmoOmunbpHOCTH "BBICOKAs CKOPOCTH' TTO
pe3yJsibTaTaM U3y49eHHs PhIHKA [UIS KaTETOPHHU YCIYT 7 B
cpelie peI0CTaBICHNUs YCIyT m B UHTEpBaJle BPEMEHHU ¢

Koaddumment mobuabHOCTH "CBEPXBBICOKAsI CKOPOCTH' 110
pe3yibTaTaM U3y4eHMs PhIHKA AJIS1 KATETOPUH YCIYT /1 B
cpeze IpeloCTaBIeHus yCIyT m B UHTEpBajle BPEMEHH ¢

MuHnManpHOE 3Ha4eHHE Ha oIepaTopa sl TPyIIbl
RAT rat B paguocpene p

HNupexc kaTeropuu yciayr

OO11ee KOMMYECTBO KAaTErOpri yCIryr

KonunuectBo kareropuii yciyr ¢ KOMMyTaluel KaHaIOB
Yucio oneparopoB

KommuecTBo kareropuii yciayr ¢ KOMMYyTaluei MakeToB
HNunexc paguocpenbl

[IpomexxyTouHast GyHKLMS U pacdyeTa BEpOsSTHOCTU
OJIOKUPOBAHUS

CKOpOCTh MOCTYIUICHHS CEAHCOB CBSI3M HA 30HY IS
KaTEeropHuH yCIIyT K, B Cpefie PeIOCTaBIEHHS YCIyT 71 U B
uHTepBaje BpeMeHH ¢ 1uia rpynnsl RAT rat B panuocpene p

CKOpOCTh MOCTYIUICHUS CEAHCOB CBSI3W Ha COTY IS
KaTEeroOpHH yCIyT K, B CPeZie MPEeIOCTaBIEHHS YCIYT 71 U B
uHTepBaje BpeMeHH ¢ 1uid rpynnsl RAT rat B paguocpene p

CKOpOCTh MOCTYIUICHUSI CEAHCOB CBSI3U Ha ITOJIb30BaTENS
JUTS YCITYTH S B CPeie IPENOCTaBICHUS YCIYT M U B
WHTEpBaje BPEMEHH ¢

CKOpOCTh OCTYIUIEHUSI CEAHCOB CBSI3M Ha IOJIb30BaTENS
JUUIA KaTerOpUH YCIIYT 1 B Cpelie IPEAOCTaBIIEHU YCIIYT m 1
B MHTEpPBAaJI€ BPEMEHU ¢

EnnHnna ckopocTr nepenaun JaHHBIX IPU pacueTax
MPOIYCKHOH cIIOCOOHOCTH [UIsl TpaduKa ¢ KOMMYyTaluen
KaHaJIOB

CpenHsist OUTOBasi CKOPOCTh YCIYTH ISl KATETOPHUH YCIYT A
MIPH TUIOTHOCTH 3JIEKTPOCBSI3U d U B MHTEPBAJIC BPEMEHHU {
st tpyminel RAT rat B pannocpene p

Cpenusist OMTOBast CKOPOCTh YCIYTH ISl KATETOPHU YCIIYT A
B CpeZe NPEeAOCTABICHUS YCIYT 1 U B UHTEpBaJle BPEMEHHU ¢

CpenHsist OUTOBast CKOPOCTh YCIYTH ISl YCIIYTH 1 B Cpee
MIPEIOCTaBICHUS YCIIYT M

Wnpaexc rpynmnsl METOAOB painofocTyna
WNupekc ycnyru

MaremaTtndyeckoe 0XUIaHUE Pacpeie]ICHUs] pa3MepoB
MAKETOB JJIsl KATETOPUH YCIYT 71
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MoOMEHT BTOPOTO NMOPsAKa PacHpeAeICHUs] pa3MepoB
MAKeTOB JIJIsl KATETOPHH YCIIYT 7

HH,Z[GKC HUHTCPBaJia BpECMCHU

CymmapHsIii 00beM TpaduKa IJ1s KATETOPUH YCIYT 1 TIPH
TUIOTHOCTH 3JIEKTPOCBSI3U d B MHTEpBaje BPEMEHH ¢ IS
rpynmsl RAT rat u B paguocpene p

[InoTHOCTE pa3MerieHus MOAb30BaTENCH TSl YCIYTHU §
B CpeJie IPEAOCTABIIEHUS YCIYT /71 U B HHTEpBaJie BPEeMEHH ¢

[110THOCTE pa3Menienns Mmoyib30BaTeNei A KaTeTOpUU
YCIIYT 1 B CpeJie MPEAOCTABICHUS YCIYT /1 U B UHTEpBaJle
BpPEMEHH ¢

BecoBast QyHKITHS 1151 CpeTHEH MTPOIOIDKUTETHFHOCTH
ceaHca CBSI3H JUIS YCIYTHU § B Cpelie MPEA0CTaBICHUS
YCIIyT m ¥ B UHTEpPBaJie BpEMEHH ¢

BecoBast pyHKITHS 111 CpeTHEH OUTOBON CKOPOCTH YCITYTH
WK KO3 GuIMeHTa MOOMIBHOCTH ISl YCIYTH S B Cpejie
MPEIOCTABIICHHUSI YCIIYT M ¥ B UHTEPBAJIC BPEMCHH ¢

[IpoueHT oxBaTa HaceneHus A COTHI ""ropsiyas Touka'
[IpormieHT OXBaTa HaCcENEHUS I MAKPOCOTHI

[IpouieHT 0OXBaTa HaceNEHUs AJIT MUKPOCOTHI

[IporneHT 0XBaTa HacemeHHs! I MUKOCOTHI

O} dexTHBHOCT UCTIONB30BaHMS crieKTpa rpymmbsl RAT rat
MPY TUIOTHOCTH BJIEKTPOCBSI3H d U B paiuoCpeie p

Tpebyemoe Konu4ecTBO KaHAJIOB Ha COTY

CKOpOCTh MOCTYIUICHUS TAKETOB KaTETOPHH YCIIYT /1 TIPH
TUIOTHOCTH 3JIEKTPOCBSI3U d ¥ B UHTEPBAJIe BPEMEHH ¢ ISt
rpynmnsl RAT rat B paguocpene p

CKOpOCTB MNOCTYIVICHUA MTAKETOB KATCTOPHUU YCIIYT N

CymMapHasi CKOpOCTh OCTYTIIEHHS TAKETOB BCEX
KaTeropuil yciyr

CpenHsis IpOAOIKUTENIEHOCTD Ce€aHca CBSA3H YCIIYTHU S B
cpele MpeIoCTaBIeH s YCIyT 71 U B MHTEpBaJie BPEMEHH ¢

Cpennsist IpoJOIKUTEIILHOCTL CEaHCa CBSI3U KaTeTOpHUH
YCIIYT 1 B Cpelie IPEeIOCTaBICHUS YCIYT M U B UHTEpPBAJIC
BpPEMEHHU {

KonndecTBo kaHanos, TpebyeMoe Al KaTeropuH yCIyT 71 C
KOMMYTaIlueil KaHaJIOB

Bekrop ¢ KomuecTBOM KaHaJIO0B, TPEOYEMBIX Uil KaTeropuit
YCIIYT ¢ KOMMYTalel KaHaJIoB

[TpomesxyTouHBII KOAQPULIUEHT pacpeAeNneH sl Ui COThI
"ropsiuast Touka"

[TpomexyToUHBIN KO3PDUITUEHT paciipeaeeHus IS
MaKpOCOTHI

[TpomexxyTouHBII KO3QPULIUEHT pacipeIeneH s 1Is
MHUKPOCOTHI
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[IpomexxyTouHbIi KO3)PULIUEHT pacpeneneH st 1is
MTUKOCOTBI

[TpomexxyTouHBII KOAQPULIUEHT pacpeneneH sl 1is
MHUKOCOTHI U COTHI "'TOpsAYast Touka"

Koaddumment pacnpeneneHus a1 KaTeroOpyun yCIyT 1 B
cpeze TpeIoCTaBIeHUs YCIYT 7 U B HHTEpBaJle BpEMEHU ¢
quist rpynnel RAT rat B panuocpene p

MaxkcuManbHasi 10ITyCTUMast BEPOSITHOCTh OJIOKUPOBaHUS
IJIs1 KaTETOPUH YCIIyT 1 ¢ KOMMYyTanuel kaHanos (Ha 0aze
pe3epBUPOBAHMS)

[Ipemnaraemslii Tpaduk HA COTY IS KATETOPUN YCIYT 1 TIPU
TUIOTHOCTH 3JIEKTPOCBS3U d M B MHTEPBAJIC BPEMEHH / ISt
rpynmsl RAT rat u B paguocpene p

Opunanr/coTa
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