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Mpeaucnosue
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HOro B NyHKTe 4
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PErYNUPOBaHMIO M METPONOrMK oT 23 uond 2020 r. N2 30-nHeT

4 Hactoawwmin cTaHAapT ABNAeTCH MOANDULMPOBAHHEIM N0 OTHOLLEHWIO K MEXAYHAPOAHOMY CTaHaap-
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BeeaeHue

CyuwecTsyeT BOMbLLOE YMCINO CLiEHapUeEB NPUMEHEHWS CEHCOPHbLIX CETE, HO Ha NpaKTMKe peanuM3oBaHo
OTHOCUTENBHO Hebonbloe nx uncno. OTYacTn 3To 06bACHASTCH OTCYTCTBUMEM 9KOHOMMWYECcKoro 0BocHoBaHKA
ANA HEKOTOPbIX BUA,OB MPUMEHEHWA U OTHACTHU — TEXHUYECKMMKW NpobnemMami, CBA3aHHLIMW C CO34aHNeM He-
TPUBWAIbHOM CEHCOPHOM CETH CnpaBaaHHOM cnoxHocTi. OCHOBHAsA NPWMYMHA 3TOTO B TOM, YTO AN paspabor-
KW CEHCOPHOM CeTn TpebyloTcA 3HaHWA B HECKOMBKWMX 0BNacTsx, HaNPUMepR 3HaHWs TEXHONOMMA NPUMEHEHKA
CEHCOPHbIX Y3N0oB, KOMMYHWKaLWMOHHbLIX W CETEBLIX pelleHuH, obpaboTKW CUrHanoB, 3HaHUA ANEKTPOHUKK,
BbIYMCAUTENBHOM TEXHWKM U MHADOPMAaLVMOHHOW Be3onacHoCTK, HeobxoauMbIE ANA pacqeTa CEHCOPHOM CeTH.
B HacToslee BpeMs NpoLece NPOeKTUPOBAHWA HACTOMNBKO CIIOKEH, YTO apXMTEKTYpa OfHOWU CEHCOPHOW CETH
Marno npMMeHMa Ans Apyroi. MNpakTUYecKy KaxkabiA pas, Korga noaBnaeTcs 3anpoc Ha NPoeKTUPOBaHUE CeH-
COPHOW CeTu, HeOBXOAMMO HaYuHaTh ¢ HyNd. Tem He MeHee npu bonee TwarensHOM PaccMOTPEHUA MOXHO
YBUOETH MHOXECTBO 0BLLMX OCODEHHOCTE CEHCOPHBIX CETEr B PasnuYHbIX cdepax NpUMeHeHua. [laHHble
obue ocobeHHOCTHM BKMoYaIOT B cebs CXO[CTBO B BLIDOPE apXUTEKTYpPbl CETH N 00 beKTax/PyHKLMOHATBHbIX
Brnokax, ucnons3yeMblx B apXUTeKType.

Llenamu paHHom cepun cTaHQapToB ABNAIOTCA:

- NpepocTaBrneHWe pekoMeHLaUuiA ANA NPOEKTUPOBaHWUA W pa3paboTkn CeHCOPHLIX CETEH;

- obecneyeHwWe COBMECTUMOCTU CEHCOPHLIX CETEN;

- CO3faHWe aBTOMaTUYECKN KOHDUTY PUPYEMbIX CEHCOPHBIX ceTer And yaoGHoro faobasneHna unm yaa-
NEHUSA GEHCOPHEIX Y3M0B B CYLLECTBYIOLUMX CEHCOPHLIX CETHX.

Hactoawmin ctaHaapTt npefgHasHadyeH AnA pa3paboTyMKOB CEHCOPHbIX CETER, pa3paboTinkoB npo-
rpamMmMHoro obecnedeHns 1 NOCTaBLUMKOB CNyX6 ANA yooBneTBopeHus TpeboBaHmi noTpedburenei, BkNtoyas
TpeboBaHWUA K COBMECTUMOCTI.

Bonpocst besonacHocmu bIX00AMm 3a paMKu NooKeHul Hacmoawe2o cmatidapma u aenaromes obb-
eKkmoM cmaHdapmuszautitl MpoHUITbHLIX HAYUOHaRBHBIX MEXHUYECKUX KOMUMemaos.
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1 O6nacTb NnpUMeHeHUs

HacTosawmia cTaHAapT onpefenseT MoL enn Gy LLHOCTER TUNOBOM apXUTEKTYPLI CEHCOPHLIX ceTel (SNRA)
LNA NPUNOXEHMIA U cryKB CEHCOPHOM CETU.

2 HopMaTUBHbIe CChINKK

B HacToAweM cTaHAapTe MCNonNb3oBaHa HOpMaTWBHas CCbiflka Ha CnefyowmMi cTaHaapT:

rOCT P 56947/ISONEC/IEEE 21450:2010 MHdopMalWoHHble TEXHONOMMK. MHTepderc MHTeNnneKkTy-
aneHoro Nnpeotpa3oBarena AN AaT4YMKOB M MCNONHUTENBHBIX YCTPORCTB. ObLmMe GYHKLMK, NPOTOKOMLI B3au-
MOLENCTBUA M hopMaThl ANEKTPOHHOM Tabnuusl AaHHbX Npeobpazoeatend (STA)

MpumMeyaHue—pu NoNbL3CBaHUKM HACTOALLMM CTAaHAAPTOM Lienecoobpa3sHo NPOBEpUTL ASWCTBHE CObIMOYHBIX
CTaHJAPTOR B MHOPMaLUWMOHHOA cucTeMe obLLero nons3oBaHua — Ha ouluansHoM caiTe deflepansHoro areHTcTea no
TEXHWYECKOMY PEryriMpoBaHnio U METPROMOTAN B CETU MHTEPHET UK MO eXerogHOMy MHGOPMaLOHHOMY yKasaTento «Ha-
UHWOHanbHble CTaHAaPTLI», KOTOPLIA onyEnUKOBaH NO COCTOSAHUIO Ha 11 AHBApA TEKYLUEro roAa, U NO BbIMyCKaMm eXemMecayd-
HOTO MHPOPMALMOHHOTO YKasaTensa «HalynoHanbHele cTaHaapTbl» 3a TERYLWUA rof. Ecnu 3ameHeH cobiNMouHbLIA CTaHAapT,
Ha KOTOpLIA AaHa HepaTHpPOBaHHAsA CChINMKa, TO PEKOMEHAYETCA MCMOMNbL3OBaTh EACTBYIOLLYHO BEPCHIO ITOMo cTaHjapTa
C YYETOM BCEX BHECEHHbIX B AaHHYI BEPCUI0 U3MEHEHUA. ECNU 3aMeHeH CChINOUHLIA CTaHAapT, Ha KOTOPLIA AaHa AaTu-
poBaHHasA CChINKa, TO PEKOMEHAYETCA UCNOMNB3OBATE BEPCUIO STOTO CTAHAAPTA € YKa3aHHBIM BhILLE rOfoM YTBepKAeHNA
(MpuHATKUS). Ecnu nocne yTBepKgeHWsa HacTOALLEro CTaHAapTa B CCLINOYHBIA CTaHAAPT, Ha KOTOPLIW AaHa AaTWpOoBaHHaA
CChbINKka, BHECEHO 3MEHEHWe, 3aTparusalollee NoroXeHue, Ha KOTOpoe AaHa CChIMNKa, TO 3TO NONOXEeHNe PeKOMEHAYETCA
NPUMeHSTE 6e3 yyeTa AaHHOMO N3MeHeHNA. Ecnu cohiMoYHbIi cTaHAapT oTMeHeH Be3 3amMeHbl, TO NONOXEHWe, B KOTOPOM
faHa cCbifnka Ha Hero, PeKOMEHAYETCA NPUMEHATE B YaCTW, He 3aTparMsaioLlen 3Ty CCbIrKy.

3 TepMuHbl U onpeaeneHua

B HacToAweM cTaHpapTe NPUMeHeHbl TEPMUHLI NG [1].

4 CokpaweHusa

B HacTosLweM cTaHgapre NpMMEHEHbI CriefyioLne CoKpaLLeHKA:
MMOHACC — poccuickaa rnobansHaa HaBuraLMoHHaA CnyTHUKOBas cUCTeMa,

Usaanue ochMumnaneHoe
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M’HCC — rmobaneHasi HaewWrauuMoHHas cnyTHWKoeaa cuctema (Global Navigation Satellite System,
GNSS),

3TN — anekTpoHHaaA Tabnuya AaHHbIx npeobpa3zoeatens (Transducer Electronic Data Sheet, TEDS),

3G — TexHonormm MobunsHoM CBs3K TpeTbero nokoneHus (3rd Generation);

4G — TexHonorMnm MobKUNEHoM CBA3K YeTBepTOro nokoneHud (4rd Generation);

GPS — cucTtema rnobansHoro noavyuoHupoeaHua (Global Positioning System);

IEEE — WIHCTUTYT MHXEHEPOB BNEKTPOTEXHUKM 1 anekTpoHukK (Institute of Electrical and Electronics
Engineers);

IP — uHTepHeT-npoTokon (Internet Protocol);

LBS — cny:xba, ocHoeaHHasA Ha MmecTornonoxeHu (Location-Based Services);

LTE — ctaHaapT 6ecnpoBOAHON BEICOKOCKOPOCTHOM NEpeaaYn AaHHbIX ANA MOBUMbHBIX TENeMOHOB K
APYrux TepMUHanos, paboTalowmx ¢ AaHHbIMK;

MAC — ynpaeneHre gocTynom K cpege (Medium Access Control),

OS8| — BzanmogencTBHE OTKPBITEIX cMcTEM (Open Systems Interconnection);

PHY — cusmdecknin yposeHs (Physical layer);

QoS — kavecTBo obcnyxueaHua (Quality of Service);

RF — paauodactoTta (Radio Frequency);

RFID — pagunodacToTHada ugeHTudmkayma (Radio Fregquency Identification);

SCM — KoHUrypayMoHHoe ynpasneHune (Source Configuration Management);

SDP — npotokon oBHapyxeHua cnyxb (Service Discovery Protocol),

SNRA — Tu1noBana apxuTekTypa ceHcopHbIX ceTer (Sensor Network Reference Architecture);

WIMAX — TenekoMMyHUKaLUMOHHaaA TexHonorus, paspaboTaHHasa ¢ uenbio NpefocTaBrneHus yHUBep-
canbHol 6ecnpoBofgHOR CBASKM Ha BonblUMX PACCTOAHWMAX ONA LUMPOKOrO CMNeKTpa yCcTPOWCTB (OT pabounx
CTaHLMA W MOPTATUBHbBIX KOMNBIOTEPOB [0 MOBUIBHBIX TENegoHOB).

5 O6wure nonoxeHusn

Llenbto HacTosLero ctaHaapTa aBngeTcd npeaocTasneHue 6asoBor MHOPMaLWIA O BbICOKOYPOBHEBbIX
MOAENAX PasnuYHbIX CYLLHOCTEN CEHCOPHOW ceTW. CyLHOCTW pa3nensioTca Ha ABa Knacca: gusndeckme m
tbyHKUMOHaNBHEIE. PUBMYECKME CYLLHOCTM — STO annapaTtHbie COCTaBMsoWme U YCTPOMNCTBA NN UX KOM-
MOHEHTHI, KOTOPBIE 0BPAa3YIOT CETh, TakWMe KaK CEHCOPHbIE Yanbl W LWMo3bl. Hanpumep, CEHCOPHbLIA y3en n
AaTuMK B 9TOM yane ABNSIOTCH PUIMYECKMMU CyLLHOCTAMK. DYHKLUMOHAaNLHaA CYLHOCTE NpeacTasnaeT cobon
onpefdenerHyto 3aaavy, kKoTopas MOKeT ObiTb BeIMOMHEHA ANA OfHOM0 WM HECKOMBKUX TUMOB (PUSNYECKON
cylHocTK. Hanpumep, cbop faHHbIX M coBMecTHaa obpaboTka MHbopMaLMK ABNATCA yHKUMOHANbHbI-
MUK CyLHOCTAMMW. [1pK 5ToM cBop faHHBIX NPOBOAUTCA AaryMkamu, a coBmecTHan obpabotka uHdpopmMauvn
BLINOMHAETCA CEHCOPHBIMMW y3namu, NocTaBLLUKaMK CNyX6 1 nonb3oBaTensMu (TOYHe., X KOMMbIoTEpaMK).
MapLupyTusauma 1 ayTeHTUdKUKaLMS TakKe ABNATCA OYHKLMOHAaNbHBIMKU CYLLHOCTAMM. Yallle Bcero gyHk-
LiMOHanNkLHEIe CyLWHOCTM NpeacTasnaoT coboi dparMeHThbl kopa, KoTopble BLINOMHAKTCH Ha U3MYECKKX CyLL-
HOCTSX.

Mopenu cylwHocTel, NpUBeeHHbIE B HACTOAWEM CTaHpapTe, NpeacTasnaloT coboi onrucaHue dyHK-
Lui/poned cywHocTel. MNpn aTom Bonee nogpobHO NpeacTaBneHbl MOAENKM CYLUHOCTEN, cneyuduyHbIX Ans
CEHCOPHLIX CeTEN U NOTOMY ODLIMHO OTCYTCTBYIOWMX B CETAX CBA3W obLiero HasHadeHus. [pumepammn Takmx
PU3NYECKMX CYLLIHOCTER ABMAKTCA AaT4YUMKM U UCNONHUTENbHLBIE yeTporcTBa. bonee noapobHo npeacTasne-
Hbl Mogenuy (pyHKUMOHANBHBIX CYLLHOCTERN, Takmx Kak obpaboTka faHHbIX, camonokanusauus, ynpasneHue
rpynnamw/knacrepusanusi, coBMecTHan obpaboTtka MHOpMaLMM 1 ynpaBneHue ycTpolictBaMmu. bonee nop-
po6Hoe NpeacTaBeHve MOLenein MOXET BKMoHaTh B ceba ornpefeneHue cBA3W BBOA-BLIBOL, ANA AEMOHCTPa-
LMK OeATENBHOCTU CYLLHOCTK, CBOMCTBA CYLHOCTEN, KOTOPLIE XapaKTepU3yHoT ero BOSMOXHOCTH, MU Knaccw-
durayuo cnocobos peanu3aumm CyLLHOCTM.

Ha pucyHkax 1 u 2 npeacTasneHbl CYLWHOCTH, MOAENKN KOTOPbLIX OnpeaeneHsl B HacToALWEM cTaHAapTe.
Ha pucyHke 1 nokasaHbl (husnHeckme CyLLHOCTH, KOTOpbIE 06pasytoT CEHCOPHYIO CETb, W MX CoeflMHEHUA. Pas-
BEPHyTasa 4YacTb PUCYHKa NoKasbiBaeT BHYTPEHHIOK CTPYKTYpy CEHCOPHOro y3na. McnonHurensHoe ycTpon-
CTBO, XOTH W CBHA3AHO C CEHCOPHLIMW y3namu AaTuYMKoB, MOXET PU3UHECKM HAXOLWUTHLCH HE B CEHCOPHbIX
yanax.
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nosnib3oBaTesib

PUCYHOK 1 — ®u3nyeckne CyLHOCTU CEeHCOPHOI ceTu
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o CoBmecTHas
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Ynpaenenve 3a- o
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)
=
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- YnpaBneHue
yHKYMiA N VaeHTuchvkauma aat- QoS
oﬁﬂopamiesg:lma yuka/mcnonHuTeNb-
PYA HOro ycTpoiicTBa MOHUTOPUHT
cucTemsl
YpoBeHb 5 6 y
HeproobecneyveHune
annapaTtHoro Co6o0 AHHbIX
oBecneyeHns PA VicnonHenune aKkKymynvmpoBaHvie
3Heprum

CEHCOpHbIX y3/10B

PrCYHOK 2 — ®DYHKLUMOHAaIbHbIE CYLLHOCTU CEHCOPHOW CETU

B3anMMoCBs3b Mexay du3nyecknMu 1 YHKLMOHAIbHBIMU CYLLHOCTSIMU CEHCOPHOI CeTU He Bceraa ouve-
BUAgHa. B Tabnuue 1 npefcTaBfieHbl NOTEHUMANIbHbIE B3aMMOCBA3M (PU3NYECKUX W (PYHKLMOHANLHBIX CYL-
HoCTeii. Mpu 3TOM yKaszaHHble (YU3UYEecKne CyLLHOCT MOryT OTCYTCTBOBaTb B KOHKPETHOI CeHCOPHOW ceTu, B
TakoM cflyyae B3aUMOCBA3b C (PYHKLUMOHA/IbHBIMU CYLLHOCTSIMU SIBMISIETCSA HeaKTyaslbHOIA.
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Tabnuya 1— Bzaumoceasu mexay pUaMueckiMy U yHKLMOHANbHEIMW CYLLHOCTAMMK

PuUsMYECKNE CYLLHOCTI
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6 dPusnyeckue cywHoOCTU

6.1 CeHcOpHbIe y3/ibl

6.1.1 O6wWme NonoxXeHms

CeHCOpHbIil y3en BKIHOYAET B CE6GS1 HECKO/IbKO CYLLHOCTEN (CM. PUCYHOK 1), MOAenn KOTOpbIX NpescTaB-
NeHbl HKe. McnosHuTelbHOe YCTPOMCTBO MOXET (PU3NUYECKN HAXOAUTLCA CHApPYXU CEHCOPHOTO y3na.

6.1.2 fdat4unku

JaTtunk nsmepsietT pusnyeckre CBOIWCTBA, Takue Kak TemnepaTypa, BMAXHOCTb WM YPOBEHb MOHOOK-
cupa yrnepoga B BO3fyxe, U npeobpasyeT uX B 3NeKTpuyeckoe HanpshkeH ne/Tok. MNpeobpas3oBaHne MOXeT
6bITb MPAMbIM UM KOCBEHHbIM. py npsiMoM npeobpa3oBaHWM CBOWCTBO HeMocpefCcTBEHHO Npeob6pasyeTcs
B 9/1IEKTPMYECKOE HaNpPsHkeHue/ToK, Npy KOCBEHHOM npeobpas3oBaHMM CBOWCTBO npeobpasyeTcA B nocnepno-
BaTe/IbHOCTb M3 OAHOIO UM HECKOSIbKMX MPOMEXYTOUHbIX CBONCTB Nepej OKOHYaTesbHbIM Npeobpa3oBaHu-
€M B 3/1eKTpUYeckoe HanpshkeH ne/Tok. Hanpvmep, B TepMOMETpE cHavyana MOXET NPOBOAUTLCHA U3MepeHue
TemnepaTtypbl 1 npeobpasoBaHve ee B (hu3nyeckoe cmelwieHne oO6bekTa, a 3aTemM (PU3MYecKoe CMelleHune
06bekTa nNnpeobpas3oBbIBAETCSA B 3/1EKTPUYECKOe HanpshKeHMe/ToK. BbixogHoe HanpshKeHne/ToK gaTuvka nve-
eT aHafnoroBy win unMcpoByto chopmy. B ciyyae aHanoroBoro curHana ucnonb3yetca Ans npeobpasoBaHust
aHasioroBOro 3/1eKTPMYECKOro HanpsxeHusi/roka B LU poByo hopmy.

Mo,u,enuo Aatynka C aHasioroBbiM BbIXOAOM AB/IAETCA OTHOLUEHUE ypOBHeﬁ CUrHanoB Ha BXo[e W Bbl-
Xofe, KOTOpoe XxapakTepusyeT npeobpa3oBaHUe CBOWCTBA, U3MEPSIEMOrO AATUNKOM, B BbIXOAHOE 3NeKTpuye-
cKoe HanpsbkeHwue/Tok. OTHOLIEHWe XapakTepu3dyeTcs B BUAe MaTemMaTuyeckoin hopmynbl unu rpaduka xy,
4yTO BCTpevaeTcs yaule. Hanpumep, Ha pucyHke 3 nokasaHO BbIXOAHOE HanpshkeHne TemnepaTtypbl gaTymka B
3aBNCUMOCTM OT BXOAHOI Temnepatypbl. 10 Mepe NoBbILEHNA TeMnepaTypbl BbIXOAHOE HaMNpsXKeHWe yMeHb-
LIaeTcs, YTO yKasbiBaeT Ha OTpULLaTe bHbIA TeMnepaTypHbIil KO3hULMEHT.

PucyHok 3 — OTHOLLEHVE YPOBHE CUTHAUTIOB HA BXOAE W BbIXOAE AAaTuMKa TEMMepaTypbl

Mogenblo AaTumka ¢ LM poBbIM BbIXOLOM SIBASETCS rpadivk uam Tabnuua 3HaueHuii ypoBHeli curHanos
Ha BXOfe U BblXxoAe KBaHToBaTens. padvk npeacTaBnsieT coboii cTyneHuatblii rpauk Xy ¢ aHasoroBbiM
(pM3NYECKUM CBOWCTBOM Ha rOPW3OHTA/IbLHOW OCK W aHafIOrOBbIM 3HAYEHWEM, NPEeACTaB/IeHHbIM ABOUYHBLIM
CUrHa/IOM Ha BbIX0fe AaTyika, Ha BepTUKa/lbHOM ocu. Ha pucyHke 4 nokasaH rpaduk ypoBHel CUrHasoB Ha
BXOfle U BbIXOA€E BBO/Aa-BblBO/a KBAHTOBATESS.
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CuvrHan Ha BbIXO4e
3

1y, -

2

b, b, b, _y5|

. ' . 7o T — Curdan Ha Bxoge
bibs by b,
A

Y,

— 22

PucyHok 4 — OTHoLweHWe YPOBHEW CUTHAMNORB Ha BXoAe W Bbixode Ana 8-ypoOBHEBOro HEOAHOPOAHOIO KBAHTOBATENSA
B tabnuue aHaveHWin KBaHTOBaTENd YKa3blBakoTCcA OMHAKOoBbBIE OTHOLWWEeHKA ypOBHEVI CHrHanoB Ha BXO-
e W BblXoje, a TakKe ABOWYHbIe KOQOBLIE CIoBa, MCMolb3yeMble KBaHTOBATENEM. B Tabnuyax 2 n 3 nokasza-
Hbl KOOep 1 Aerojep KBaHToBaTend, npejcTtaBneHHOro Ha PUCYHKe 4

Tabnuuya 2— Kogep KBaHTOBATEMA, NpefCcTABMEHHOro Ha PUCYHKe 4

BXOﬂ,H oiA Aana3oH KBaHTOBaTENA ,EIBOVI YHOE KOAOBOE CNOBO Ha BblXoAe
(—=, by) 000
(by, by) 001
(by, b3) 010
(bs, by) 011
(by, bs) 100
(bs, bg) 101
(bg, b7) 110
(b, =) 111

Tabnuua 3 — [ekogep KBAHTOBATENSA, NPEACTABNEHHOMO Ha PUCYHKe 4

,EIBOI.'N HOE KOA0BOE CNOBO HAa BXOAE BbixoaHol YpOBEHb KBaHTOBaTENA
000 Vi
001 Y2
010 A
011 Ya
100 Vs
101 Ve
110 Y7
111 Vg

[NpencTaBneHHble MOLENM HOCAT OETEPMUHUCTCKMM XapakTep U MTHOPUPYIOT Hanuyve LWymMa B AaT4yuKe.
7
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Mogens ¢ y4eTOM Wyma X B 4 aT4MKe UMEET BUA:

X=aS+ N, (1)

roe S — geTepMUuHUpoBaHHaa Wnnu cnyuaﬁHaﬂ BEMWYWHa, npefjcraBnavowan dpuswquKoe CBOI?ICTBO, naMmepAemMoe
AaTYMKOM;

a — KkoadhduyreHT npeobpasosaHna/MacTabupoBaHns;

N — cniyyaiiHas BennunHa, npescTaBnAlLWasn WyM U3MepeHUs;

X — 3neKkTpUYecKoe HanpsKeHUe/ToK cUrHarna Ha BblXofe AaTyuka.

MpK MCNOMNb30BAHMK YKa3aHHOW CTOXacTUHECKOW MOLEeNY AaTyuka HeobXo4 Mo yKasaTe Ko huymeHT
npeobpasoBaHna/MacLlITabupoBaHKa a U pacnpefeneHve BepoaTHOCTEN aganTmMBHoro Wwyma N. MNpu namepe-
HWK DUBMYECKOTO CBOMCTBA, KOTOPOe M3MePASTCH BEMUUMHOW S, Heobxoamo 0becneqmnTs COBMECTHOE pac-
npefeneHne BEPOATHOCTER S K LLIYMOBOW criyYariHoW BenkdnHel N. Kak npasmno, Ho He eecerga, S v N npef-
nenarakTca CTaTUCTUYECKM HE3aBUCUMBIMKW. YKasaHHaa MOAEeNb MCNoNb3yeTea AN KBaHTOBaTeNA B chnyyae
MCNOMb30BaHWA AaTuMKa C LM POBLIM BLIXO4OM.

MpW MCcnonb30BaHKWKM MOLENER, NMPUBEAEHHBIX B HACTOALLEM NOApasnene, AomKeH bbiTb yKkasaH guana-
30H BXO[HbIX 3HAYEHWI, T. €. AManasoH 3HaYeHWH PU3MYEecKoro CBOMCTBA, B KOTOPOM (PYHKLUMOHUPYET AATUKK.
Ecnn ceHCOopHbIM y3en BKIIOYAET HECKOMNbKO AaT4YMKoB, TO AOMKHa ObITe NpeacTaBneHa MoAEenb KaXporo
paruuka.

6.1.3 UcnonHuTenbHble YCTPOHCTBA

DYHKUMOHUPOBAHWE MCNOMHUTENBHOMO YCTPOMCTBAa 0BpaTHO PYHKLMOHUPOBAHUIO AaTyuKa fBUKEHUSA.
Ha Bxopf yCTpoMCTBa NOQAETCH AMNEKTPUYECKOe HanpsKeHne/ToK B aHanoroBon unv yudposon dopme, 4to
BbI3bIBAET HEKCTOPOE ABMMXEHMe (NepemelleHue, BpalleHre) obbekTa Ha HEKOTORYIO BENWYMHY. Bo MHOMX
cryyadx aneKTpUyYeckoe HanpsKeHWe/ToK cHavdana npeocbpasyeTca B rmapaenuyeckoe AaBfeHue, KoTopoe
BbI3LIBAET A BMKEHWE. [PUHLMN CXOK C MPUHLUMNIOM KOCBEHHOTO NPeobpasoBaHns aaryumkos.

AdeTepMUHUCTUHECKAA MOAENb MCMOMHUTENBHOMO YCTPOUCTBA CXOXa C AETEPMUHUCTUHECKOW MOAENbIo
fartuuka (cMm. 6.1.2). McnonHuTensHoe YCTPOMCTBO C @aHanorosbiM BXOAHLIM CHUHANOM 3MNEeKTPUYECcKoro Ha-
NPsKEeHWA/ToKa MOLENMPYETCH C MOMOLLLIO rpachmka Xy U auanasoHa BXOQHbLIX 3HaYeHWA. st UICnonHUTeNb-
HOrO YCTPOMCTBA C LMPPOBLIM aHaMNoroBLIM CUrHanoM MOXeT ObiTb Ucnons3oBaHa Tabnuuya co 3HaYeHNAMK
OBWXKEHWA NS BCEX MHTEPBaN0B BXOLHOro curHana. Mcenonb3soBaHwe Tabnuubl ABnseTca yaobHBIM Npyu ee He-
Bonbluom pasmepe. B obpaTHOM cnydae noaxoadlei yaet dyHkyvoHanbHaa Mofaenb. OyHkUMA paboTaeT ¢
AECATUUHBIM 3HAYEHWEM, NPEACTABNEHHBIM 4BOWYHOM BXOAHON CTPOKOW ANA MCNOMHUTENEHOIO YCTPOMCTBA,
1 npecbpasyeT ero B fBWKEHME.

CroxacTuqeckan Mofenb UCNOMHUTENBHOMo YCTPOMCTBa X UMEeT BUA,!

X=aS+N, 2

rae S — feTepMUHUPOBaHHLIA CUrHan/komaHga Ha BXOAE WCNONHUTENBHOMO YCTPONCTBA;
a — koadphuUMeHT nNpeobpasosaHna/MacluTabrupoBaHns,
N — cnyJyaiHasa BenuuuHa, npenctasnAwwan mobylo cnyyanHocTb B paboTe MCNOMHUTENEHOM YCTPOKr
CTBa.

6.1.4 Moaynb cBA3K

CeHCOpHBIA ya3en MOXeT MMeTh Bornee oflHOTO MEXaHW3Ma CBA3W C APYTMMW CEHCOPHBLIMW Y3NaMKn W,
BO3MOXHO, LWIMNK30M. MexaHnambl MoryT BbiTb NPoBOAHLIMKM Unu GecnpoBoAHbIMW. Mogynb CBA3W BKMKHaeT
B cebs Bce mexaHWaMbl. MoapobHoe MopenupoBaHWMe MEXaHW3MOB CBSI3M B CEHCOPHOM yane BbIXOAWT 3a
PaMKM NONOXKEHWH HACTORALLEro cTaHAapTa. Takoe MOAENMPOBAaHWE AOMKHO BKMIOYaTh B ceba MUNHECKMIA 1
KaHanbHbIA YPOBHM MOAEMNW B3aUMOAEACTBUA OTKPLITLIX cMcTeM (OSI) n MoXeT BKNIoMaTb CETEBOM W TpaHc-
MOPTHBIA YPOBHW.

6.1.5 Mpoueccop

CeHCOpHBIA y3en, 0COBEHHO MNPV MCMOMNB30BaHWM HECKOMBKMX AaTunkoB, 0ObIMHO MMeeT npoLeccop,
MCNONb3yeMbld Ana NpefBapuTensHON oBpatoTKn MCXOQHBIX CeHCOPHbLIX AaHHbIX. [peaBapuTensHan obpa-
BoTka AaHHbIX MOXET BKNOYaTh B cebs arpermpoBaHne OaHHblX, M3BNeqYeHne NpU3Hakos, CNSHWE AaHHbIX U
COBMECTHY0 06paboTKy AaHHbIX, COBpaHHLIX Ha TEKYLLEM CEHCOPHOM Yare W Ha Apyrvx B3aMMoaenCTBYOLLMX
C HWMM CEHCOPHbBIX yanax. Mofynb CBA3KM 1 PYHKLMOHANbHBIE BOSMOXHOCTH, TaKUe Kak cryX0Obl 3alMThl, Tpe-
BYIOT HANUYMSA BEIMUCIIMTENBHBIX BO3MOKHOCTEN Ha CEHCOPHOM yane. Kak npaBuiio, TepMUH «yMHBIFA aTqMK»
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o603HavaeT, uUTo Ha CEHCOPHOM Y3rne UMEeTCs AOCTaTOMHO TEXHOMNOMMUYECKMX BO3MOXKHOCTEM ANs 06paboTku.
C (byHKUMOHAMNEHOM TOMKM 3PEHUS TEXHOMOMMYECKUE W BbIMMCTIMTENBHBIE BOSMOXHOCTW TPeBYIOTCA MHOMM
CYLLHOCTAM Ha ypoBHe 6a30BbIX (YHKLMIA, yPOBHE CNyxB, ypoBHE NPUMNOXEHUIA U 41151 MEXKYPOBHEBOTO YNpaB-
neHua.

ANs xapakTepuCTMKM BOSMOXHOCTEMN CEHCOPHOTO yara He TpebyeTcs noapobHas CTPyKTypHas Mogens
npoyeccopa, @ AOCTATOMHO XapakTEPUCTUK M3MEPEHWS NPOU3BOAUTENBHOCTU KOMMBLIOTEPOB U YMCNA NPOLEC-
COPOB 4115 ONPEAENEHNA BLIMUCTIMTENLHOM MOLLHOCTM Y3na.

6.1.6 NamaTb

Bo3MOXHOCTHN XpaHEHUS CEHCOPHOTO Y3na onpeaensoTea ABYMA XapakTepucTUKaMm: pasmep XecTKoro
Aucka (MeaNeHHbIN 4OCTYM) U pasMep aNeKTPOHHOo 3anoMuHaoLWero ycTponctea (ObICTpbIA focTyn).

6.1.7 ACTOYHUK NUTAHNA

CeHcopHble yanbl 0BbluHO paboTaloT oT akkyMmynaTopa. MoaToMy A0mKkHb! GbITh YKkasaHbl HanpsKeHue
aKKyMynATopa W ero AOMNroBeYHOCTh, BbipaXeHHas B MUNIMaMnepax-dyacax. HekoTopble CeHCOpPHbIE y3nbl
MCNONL3YHOT MEXAHW3M CHA, KOTOPbIN NMO3BONAET HAaXOAWUTLCS GONBLLYIO YacTb BPEMEHM B CMISILLEM PEXMME U
«NpOCHINaTHLCA » ANA BEINOMHEHWS KOHKPETHLIX (hyHKLMI — cHopa faHHbIX, 06paboTkin M coanaHus oT4YeToB —
MOCPEACTBOM CBSI3W C APYrMMU CYLLHOCTSIMW. B STOM Cryuae pekoMEHOYETCA yKasaTb XapakTepuCTHKK pas-
pAna akkyMynsTopa, NOCKOMNbKY akkyMynATopbl paspsaXaloTcs, Korga He UCToNb3yHTCS.

[nsi CEHCOPHOTO yarna ¢ akkyMynsATOPHLIM NUTaHWEM MOXET BbiTb MCNONb30BaHa XapakTepucTuka, no-
3BOMAOLLAS OLEHUTb ANUTENBHOCTL PaboThl GEHCOPHOrO yana.

B HekoTOpbIX CMyYasix CEHCOPHBIE Y3Mbl NATAIOTCH OT AMNEKTPOCETU. B Takux Cnydasix peKoMeHAyeTcs
yKasblBaTb NOTPebNSeMyHo MOLLHOCTE CEHCOPHOTO yana.

CTOUHWKI NUTaHUA, aKKyMynATOpbl MW aganTepbl NEPEMEHHOrO Toka O0BbIMHO FPOMO3IKM M COCTaB-
NS0T OCHOBHYIO YacTb Macchl U paaMepa CEHCOPHOTO yana. PekoMeHayeTcs ykasbleaTb pa3Mep v Maccy Mc-
TOYHWKA NATaHUS.

6.2 Wnos3bl

LUntosbl obecrnevnsaloT CBA3b MEXAY CEHCOPHOM CETLIO U APYTOHA CEHCOPHOM MNW MHOW ceTblo. Dusnde-
CKue LMo3bl HaxXoOATCA Ha HeBonbLIOM paccTOAHWM OT CeHCOPHOrO yana. LLUno3 ncnonkssyeT oauH NpoToKon
NS CBA3W C CEHCOPHOM CEThO, a APYron — ANs CBA3W C APYron CEHCOPHOW WUnu MarucTpanbHOM ceTbio. B
cnyvae MarMcTpanbHOW CeTW yCTaHaBNMBAETCH NpAMan CBA3b UNK CBA3b Yepes ceTb AocTyna. MogpobHoe
MofenupoBaHue 1 cneludukalmMsa NPoTOKONOB CBA3M, MCNONB3YEMBIX LLIMNIO30M, BBIXOAAT 3a paMKu Nosoxe-
HWIA HacTosLEero cTaHaapTa.

6.3 lpyrue cetn

6.3.1 O6Wue nonoxeHusa

TepMuH «gpyrime ceTu» obosHavdaeT cetn B SNRA, oTNWYHbIE OT CEHCOPHLIX CeTel. [pyrue ceTu rno-
3BOMAOT CEHCOPHOM CETW NPOBOANTL COMEH faHHbIMK C MOMNL3IOBATENAMM YEPE3 NOCTaBLLUMKOB CNyXG, faxe
€CINK Nonb30BaTen U NOCTaBLLUMKK cryxb dusnyeckn pacnonoxeHsl Ha 6oMbLOM PaccTOAHUM OT CEHCOPHOR
ceTh. B HacToAEeM NoApasfene on1caHbl CeTH JocTyna M MarmcTpanbHas ceTe. B aBTOHOMHOW CEHCOPHOR
CETK HET HEOOXOOMMOCTU B ARYIMX CETAX.

6.3.2 CeTH goctyna

CeTb gocTyna obecneynBaeT NOAKNIOHMAEMOCTL MEXIY MarMcTpansHOW ceToio U Wnio3aoM B SNRA. Mpr-
Mepbl CeTel focTyna BkrovaoT B ceba ceTe Wi-Fi, ceTb coToBoW TenedoHuW (Hanpumep, 6ecnposogHas
cBA3b 3G/4G) 1 Ethernet B cnyyae Wniosa, NOAKNIOYEHHOIO Yepes kabernb K MarucTpansHoM ceTh. Mogenuvpo-
BaHWe CETW [,0CTYNa BLIXOAMT 32 pamMK/ NONOXEHWIA HACTOALLEro cTaHaapTa.

6.3.3 MarucTpanbHas ceTb

Hawnboree oyeBWOHEIM MpUMEpPOM MarncTpanbHOW ceTw ABnaeTca MHTepHeT. JpyruM npumMepoM Ma-
TUCTPansLHOM CETU ABNAETCA UHTPACETh, KOMAa CEHCOPHbIE faHHbIe NCMOMb3YIOTCH NOKanbHO 1 He ABNAKTCH
LOOCTYMHBIMK ONS Apyrux ceTer. MarucTpaneHasa ceTb obecneumBaeT cBA3b Mexay BoMnblUMM KONMYecTBOM
reorpapryeckm pacnpefeneHHsIx CyLHOCTel cesan. MaricTpansHaa ceTb MOXET BbiTb NMPOBOAHCH vnn Gec-
npoBoAHON. MogennpoBaHne MarMcTparnbHON CETK BLIXOAMT 38 paMKW NOMOMEHWIA HACTOALLEro cTaHaapTa.

6.4 MocraBWMKK cNyX6

MocTaBLLUMKM cryxb B3aMMOAEHCTBYIOT C OGHOM UMW HECKONBKMMW CEHCOPHBIMU CETAMMW WM NpefocTas-
NAT HekoTopble basoBble cnyXObl NoNb30BATENAM CEHCOPHBIX CeTEW W NPUNOKEeHWAM Ha obopypoBaHnM
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nonb3oBaTenein CEHCOPHbIX ceTe. Hanpumep, NPUNOXEHWS CEHCOPHOM CETUW, Takme Kak rocynapcTBeHHOe
ynpasneHve Bo3ayLUHbIM JBMXEHMEM W BOEHHO-NONEBOE KOMaHAOBaHWe, UCMOMb3YOT HekoTopble 6a3oBLie
CNy*6bl MOHUTOPUHIA MOroA LI U KNMmaTa. YkasaHHble NPUNOXEHWUA NonyyatoT MHopMaLMio o norope oT no-
CTaBLUMKOB cny:x6, NpefocTaBnAoLWmMX MHopMaUWIO, N CNyXObI NPOrHo3a.

6.5 MonbzoBaTtenu

Monb3oBareny — aTo CYLHOCTUW, KOTOPbIE NOTPEGNAIOT MHOPMALMIO BLICOKOTO YPOBHS, NMPEAOCTaBNsA-
€eMYI0 CEHCOPHBIMM CETAMU. [TPUNOKEHNA CEHCOPHOM CETU, TaKMe Kak MOHWTOPUHI OKPYXaloWwer cpeabl U BO-
€HHO-NoneBoe KoMaHa,0BaHKe, BLINMONHAIOTCA Ha KOMNbIOTEpPax nonb3csarerne. MNprnoxXeHna MoryT UCNonb-
30BaTh 6a3oBbie cnyxObl, NpefocTaBnNAemble NocTasmkamm crnyxb (oM. 6.4). MNonb3oBaTenb MOXET MMETb
BO3MOXHOCTHK ANA BMU3yanu3aLlmMn MHOpMaL MK, CO3AABAEMON NMPUINOXKEHNAMW CEHCOPHOM ceTu. B cnyyae
Bonee NPoCThIX CEHCOPHBIX CETENR NPUNOXEHNA MOTYT paboTaTb Ha CYLLHOCTAX HUMHEro YPOBHSA M AaXe Ha
CEHCOPHLIX y3anax.

7 OyHKUMOHANbHDbIE CYWHOCTH

7.1 YpoeeHb annapaTtHoro o6ecnevyeHua CeHCOpHOro yana

7.1.1 Obuwue nonoxeHuna

YpoBeHb annapaTtHoro obecneyeHns CeHCOPHOro yana npeacTasnaeT coboi Habop MyHKUMOHANBHBLIX
BO3MOXHOCTEW, CBA3AHHLIX C BOCNPUATUEM, MCMNONHEHUEM U UCTOMHUKAGMKU NMWTAHWA CEHCOPHOro yana. Boc-
NPUATUE ABNSETCH OCHOBHOW (OYHKLWMEN CEHCOPHOTO y3Na, HO Y32N MOXKET TakKe UMETb yHKLUMIO UCNonHe-
HUS. BocnpuaTUE M UCMOMNHEHWE NPOUCXOAAT CTPOTO B CEHCOPHLIX Y3nax, NPy 3TOM MCTOMHWMKU NUTaHWA MOTyT
BbITb HyXHbI APYTMM (OU3UYECKUM CYLLHOCTAM. XOTA (PU3MYECKUE CYLLHOCTM YacTo MMEIOT 4OCTYM K fIMHUM
anekTporepenaqy, npobnemMa reHepaymm HeprMn B CEHCOPHLIX yanax 3acnyXMBaeT ocoboro BHUMaHMA B
CIyYasx NMATaHUA OT aKKyMyTsSTOPOB UK HAKONNEHWUS SHEPTUM.

7.1.2 CO60p AaHHbIX

CBop AaHHbIX ABMAETCHA OCHOBHOM (hyHKLMen AaT4YMKoB. Kaxabli JaTumK M3MepseT HekoTopoe dusu-
YecKoe CBOMCTBO Cpefbl, B KOTOPOKM OH HAXOAMUTCH, M NpeobpasyeT 3TN U3MEPEeHUa B UM poBble AaHHble (CM.
6.1.2). Cbop paHHbIX ABNAeTCH obLel 3anavdei HabnoageHUA N U3MEePEHUA OKpPyXaloLwen cpefbl U CO3aaHna
LU POBbLIX AaHHBIX HA OCHOBE W3MEPEH MiA.

7.1.3 AcnonHeHue

B KOHTeKCTe CEHCOPHOW CeTW NCMOMHEeHWe ABMNAETCA NPOLECCOM, NOCPEACTBOM KOTOPOTro Nonbk3osaTenb
BIIMAET Ha QUINHECKMA MUP, HaBnodaeMelid U MSMEpAEMbIit AaTuvkamn. He BCce CeHCOPHbIE CETU OCHALLEHb
WMCNONMHUTENBHBIMK YCTPOWCTBAMK. B HEKOTOPLIX CEHCOPHBIX CETAX NPOMCXOAWT TONMBKO HABMIOAEHWE U N3ME-
PEHWEe CBOWCTB PU3MHECcKoro Mmpa 6e3 Bos3nencTBuA Ha Hero. CeHCopHanA CeTb C UCNOMHUTENEHEIMK YCTPOR-
CTBaAMW MOXKET paccMaTpuBaTLCH Kak cucTema ynpasrneHua ¢ obpaTHOR cBAsLio. Kaxaoe WMCnonH1TensHoe
YCTROWCTBO MOMyYaeT ynpasnaoLlye KoMaHabl/CurHansl oT Gonee BbICOKMX PYHKLMOHAMBHbLIX YPOBHEW CEH-
COPHOM CETU W BbI3bIBAET NepemeLleHne Kakoro-nmbo obbekta. MoHWMaHWe Toro, Kak BNusATb Ha «BonbLlor»
PUBNYECKUIA MUP NOCPEACTBOM MCMONB30BAHWA UCMOMHUTENBHBIX YCTPOMCTB TakuMm oBpasom, YTobbl cooT-
BETCTBOBATL LIENAM W OXWAAHWMAM NONL30BATENA, ABNAETCH CNOXKHON 3afajdei.

7.1.4 DHeproobecneyeHue/akKyMynupoBaHWe 3HEpPruun

He BO BCEX CEHCOPHLIX CETHAX NPOBOAMTCA akKyMyNnMpoBaHWe aHepr. CEHCOPHanA CETh C akKyMynaATop-
HbIM MUTaHMEM CEHCOPHbIX Y3noB ByneT MMEeTb orpaHUYeHHbIN CPoK CryxBbl. Takas ceTb nepecTaHeT qyHK-
LUMOHWpOoBaTh, Korga bonbluada YacTe ee y3nos paspsaaured. OaHWUM U3 cnocoboB pelleHks STor npobnemsbl
ABNAETCH NepuoanyecKkasn 3aMeHa akkyMynaTopoB. Takol cnocob sBnaeTca HeynobHbIM W [,0pOrocTOALLMM B
cnyyvae BonbLUIoR ceHcopHOM ceTu. Apyrim cnocoboM SBNASTCH MCNOML30BaHWME aKKyMyNMPOBaHWA SHEPTN,
KOrfa CeHCOPHBIM Y3&r UCNOoMbayeT HEKOTOPLIE CPEACTBA U3BIEYEHMS SHEPMMK U3 OKpYXatowern cpeabl. Mpu-
MepaMu akKyMynUpPOBaHWA SHEPTUK ABNAETCH UCMNOML30BaHWE CONHEYHBIX BaTapeit Mnu BeTPAHLIX TypOUH.

7.2 YpoBeHb 6a20BbiX (hyHKUHUNA

7.2.1 O6wme nonoxeHua

OYHKLMOHANBHBIE CYLLHOCTM Ha AaHHOM YPOBHE CBS3aHbl C CEHCOPHBIMM Yanamu, KpoMe CYLLHOCTERM
nepefaqn v XpaHeHUs faHHbX. Mepefady WM xpaHeHWe AaHHbIX OCYLLECTBMSIOT Kak CEHCOPHbIE Yarbl, TaK
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W Apyrve duandeckme cylHocT SNRA. CeHcopHble y3anbl AOMKHL! BbINONHATL He TONBKO dyHKUMK cBopa
OaHHbIX, UCNOMHEHWSA W BNeKTpoobecnedeHd, HO TaKkKe HekoTopkle BaloBble 3agavn. 3T PyHKUWMKM Crpynnu-
poBaHbl B «ypoBEHb 6a30BbLIX PYHKLMA» KM onucaHkl ganee.

7.2.2 O6paboTKa gaHHbIX

CeHCOpPHBIA Y3ern MOXET UCMONB30BATL PasnUYHbBIE anropuTMbl A9 06paboTKM MCXOAHBIX CEHCOPHBLIX
OaHHbIX. [TpUMEpaMmn anropuUTMOB ABNSIOTCH YCpeOHeHWe W MUneTpaumns (MMHerRHas unv HenuHelHasa) ans
yAaneHna agauTUBHOM WKW cnekn-Wwyma. Beilay TOro uto NponyckHas cnocoBHOCTL CEHCOPHBIX CETEN, OCo-
BeHHo BecnpoBofHbIX, ABNAETCH AePULMTHEIM PECYPCOM, UCNONB3YIOTCA arperypoBaHne W cxKaTie AaHHbIX.
LlenecooBbpasHbiMK aBnAlTeA 06paboTka MCXOAHBIX BaHHBIX U YMeHbLIeHWe obbema AaHHbIX ANS nepegavu
COCEAHUM CEHCOPHBIM Y3Nam UNK LUEHTPanM3oBaHHOM CyLLHOCTM 0BpaboTky. B cTaTMCTUYECKMX JOKYMEHTaX
CyLLeCTBYET NOHATHME LOCTATOMHOW CTATUCTUKK. Maea CoCTOUT B ToM, |Tobbl 06paboTaTh MCXOAHbIE faHHbIE
1 U3BMEYb U3 HWX ropasno MeHbLMM Habop obpaboTaHHbIX faHHBIX, KOTOPbIA OUKCUPYET CYTb UCXORQHBIX AaH-
HblX. C MaTeMaTUYECKOM TOUKM 3peHMea ONTUMarnkeHOe pelleHMe Ha OCHOBE A0CTaTCYHOM cTaTcTukm Gynet
TakuM e sthheKTUBHBIM, KaK M ONTUMAaNBHOE PELLEHWe Ha OCHOBE MCXOAHbIX JaHHbIX BO BoceM obbeme. MNpu-
MEPOM WCMOMb30BAHUA [,0CTAaTOMHBIX CTATUCTUMECKMX AaHHLIX ABMASTCA O0BHapyXeHWe NPUCYTCTBUA BpaX-
L0ebHbIX cu1n B paloHe HaBnogeHna ¢ MCNoNb30BaHMEM MHOXECTBa AaTyMKoB. MOXET NPOBOAMTHCA Nepenadya
B CYLLHOCTb 06 paboTku BCex MCXOAHBLIX AAHHBLIX CO BCeX AaTYMKOB UMK JOCTATOYHBIX CTaTUCTUYECKUX aHHbIX.
Ecnu npasuno onTUManksHoro pelleHrna o NprcyTeTBUK BpaxkaebHbIX CUM, OCHOBaHHOE Ha MeHblleM Habope
AAHHBIX, UMEET Te Xe BEpPOATHOCTM OBHaPYKEHWUS W NOXKHOM TPEBOrM UMW Ty Xe pabouyio XapakTepucTUky,
YTO W NP@BWINO ONTUMAaNBHOMO PELUEHWS Ha OCHOBE UCXOAHBIX AaHHBIX, TOM@ MeEHbLWMIA HaBop AAHHbLIX Ha3bl-
BaETCA [,OCTATOMHBIMK CTATUCTUYECKUMM JaHHBIMK. M3BMEYeHWe NPU3HAKOB ABNSETCA APYrM TUnom obpa-
BOTKM AN1A yMeHbLIEHWA 06beMa faHHbIX, KOTOPLIE AOIMKHbI OTNPaBNATLCH CEHCOPHBIMM Y3NaMU A PYriM CyLL-
HOCTAM. [1pUMEPOM U3BNEYEHNS MPU3HAKOB ABMASTCA KOHTEKCT laHHbIX M30bpaxeHnsa 1 BuaeonsobpaxeHns,
Koraa OUKCHPYIOTCA W NEpeatoTes HEKOTOPLIE BaxHbIe 0CODEHHOCTU M300paXeHa Nnu BuaeonsobpaxeHms,
TakWe Kak Hanuune onpegeneHHex o6bLEKTOB, BMECTO OTMNpaBKM BCero M3o6paxeHus unv suaeonsobpaxe-
HWA.

BaxHoe 3HaueHWe MMeeT NpefcTasneHne U opmar aaHHbIX. [JomkeH GbiTe cornacoBaHHbIM cnocob
WHTEpPNPeTaLmMM faHHbIX, KOTOPLIMW OBMEHUBAIOTCA PaafnnYHLIE CYLHOCTWU. HanpuMmep, Koraa UcxXofHbIe AaH-
Hble O TeMnepaType OTNPaBNATCA OAHUM CEHCOPHBIM Y3NOM APYroMy CEHCOPHOMY Y3y UMK LeHTpansHoM
CYLLUHOCTW 06paboTKKM, TO AOMKEH NPUCYTCTBOBATDL 3AroNoBOK C YKasaHWeM efvHWL U3MepeHus TeMmnepaTypbl
(rpapycel o Lienkcwio nun no ®apeHreiTy) u paspelleHnem aatunka. JormkHb BbiTh ykasaHbl yHKUUK Npea-
CTaBneHWA faHHbIX, KoTopble 406aBnsioT AONOMHUTENBHYIO MHPOPMALIMIO K OCHOBHLIM U3MEPEHWAM AaTunKa.

7.2.3 Nepenava paHHbIX

MNepenada AaHHbIX NPOUCXOAUT MEXAY PasnUuUHBEIMU PUHMYECKMMU CYLLLHOCTSMW CEHCOPHOW CETu.
CBsi3b MOXET BbITb NpoBOAHOW MNK BecnpoBofHOK. [ANa CBA3KM MOTYT BbITb MCNONL30BaHbLI Pa3nUYHble NPo-
Tokonbl. OCHOBHOM pexikm obMeHa MHdopMaLMer B MarncTpansHOM CeTu SBnseTca NPOBORHbIM. CeHCOPHbIe
Y3kl MCNOMb3YIOT MPOBOAHYIO CBA3bL B HEKOTOPLIX PA3BEpThIBAHWAX, HANMPUMEP NpW YCTAHOBKE AaTYMKOB B
onpefenerHele 3naHkd. becnpoBofHas CBA3L UMEET Takne NpenmMyLLEecTBa, Kak nopaepxka MobunsHoCTH 1
npocToTa passepThiBaHig. OaHaKo NpKY STOM BO3HKKaIOT Npobnems! pafarodacToTHbIX (RF) nomex 1 6ecnpo-
BOAHbIE Nepefadyn Gonee ya3BuMbl ANA Nepexsara.

MHTepHET ucnonbayet uHTepHeT-npotokon (IP) Ha ceTeBoM ypoBHe. CBA3b MEXAY HEKOTOPLIMW CyLL-
HOCTSIMW CEHCOPHOW CETW, HAaNpUMep BHYTPW CEHCOPHOTO y3arna, MOXET He Mcnons3oBartk |P 1s-3a ero oTHoOGK-
TenbHo BonbLUMX M3gepxek. Jns CBA3WU BHYTPW CEHCOPHOrO yana obbluHO MenonkayoTed NpoToKonbl 6ecnpo-
BoOHOW cBAaM |IEEE 802.15.4a, ZigBee v IEEE 802.11. [JaHHble NnpoTokonbl YHKLUMOHMPYIOT Ha PHY 1 yposHe
KOHTponA gocTyna Kk cpege (MAC) cTeka npoTokonoe.

B nposogHoi ceTk gocTyna Haubonee pacnpoCTpaHeHHbLIM CTaHAAPTOM MOKanbHOW CETU ABNAETCH
Ethernet. B GecnpoeogHOM ceT AocTyna MoryT BuiTb Mcnonb3osaHbl Bluetooth, GecnposogHaa nokanbHaga
cetb |IEEE 802.11, ctaHpaptel 6ecnposogHoi cBa3n 3G (yHWBepcansHasa MoBbUnbHas TenekommyHWKauu-
OHHasl CUCTEMa WM BLICOKOCKOPOCTHAA NakeTHasa nepegadva faHHbIX) W cTaHgapTbl becnposogHoW cBA3n 4G
(cTaHaapT LTE W TenekoMMyHUKaumoHHasa TexHonorna WiMAX).

PaspaboTumk fOoN%eH ykasaTb NPOTOKOMNbLI, UCNOMNb3yeMble Ha bonee BLICOKUX YpoBHAX Mogenu OSI, B
YacTHOCTK Ha CETEBOM W TPAHCNOPTHOM YPOBHSX.

7.2.4 XpaHeHWe AaHHbIX
CeHCOpHEIA y3er MOXKET UMETb XPaHWUMULLLE ANS XPaHEHUA CBOMX MCXOAHbLIX/OBpaboTaHHbIX CEHCOPHBIX
AAHHbBIX B TEMEHWE HEKOTOPOro Nepuoaa BpeMeHW. 3To LienecoobpasHo ANs Moucka «TeHLeHUWn» B cobpan-
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HbIX AaHHbIX KUK ANA MCMONB30BaHUA anropuTMaMmn obpaboTkm AaHHbIX, B KOTOPbIX TpebyloTca namepeHna
[aTYMKOB 3a ONpefeneHHbId nepyon.

XpaHeHWe AaHHbIX OCYLLECTBNAETCA U B APYMUX CYLLHOCTAX CEHCOPHOW CETKW, HanpuMmep B apXWBHOM
Base cobbITWi, NoaAepKMBAEMON NOCTaBLUMKaMK cnyx6. JaHHbIi BOMPOC BbIXOAWT 3a PAMKK NOMNOKEHWA Ha-
CTORLLUErO cTaHpapTa.

7.2.5 [paiieepbl annapaTtHoro o6ecnevyeHun

ApaiBepbl YCTPOWCTB UCMNONL3YIOTCA B KOMMBIOTEPHOM cucTEMe AN 0BeCneyeHUs CBA3M MEeXay KOM-
MbIOTEPOM W MOAKTHOYEHHBIMM K HEMY YCTPONCTBAMM.

AdparBepbl UCNONL3YIOTCA B CEHCOPHBIX y3nax, YTobbl CEHCOPHLIA y3en mor paboraTtk ¢ aarymkamm n
YNP&aBnATb UCNONHUTENBbHBIMK YCTPOUCTBaMK. [pansepbl paboTaroT COBMECTHO C NPOLIECCOPOM Ha CEHCOp-
HOM yane.

7.2.6 UpenTudmkauma aaTymka/MCnoNHUTENbHOrO YCTPONCTBA

Hanudve v TUNel aTtyurMKoB M MCNONHUTENEHBIX YCTPOMNCTB B CEHCOPHOM yane yKasbisatotea B ST/,
onpepenerHblx B fOCT P 56947. STAMN copepxut nHopmaymio o6 MaeHTUDUKaLIMK AaTHMKa Uk UCNOMHK-
TEMNLHOro YCTPOMCTBA, PU3UMHECKMX eguHULaxX (Hanpumep, rpagyckl Lienscns npu naMepeHun TeMneparypel),
AManasoHe U3MepPeHNs, KaMbpoBKE N MECTOMNONOXEHWUM, yKa3aHHOM nons3oBarenemM MHpopMaUum, npoms-
BOACTBEHHOWM WHpopMaUmMK v T. 4. B cnyyae npuMeHeHua MOOUNbHOTO AaTYMKa/MCNONHUTENBHOMO YCTPOH-
CTBa MECTOMNOMNOKEeHMe MOXET OOHOBMATLCHA C NOMOLLLIO PYHKUMKM camonokanusalum, HanpuMmep CUCTEMbI
rnoBaneHoro nosuynoHnposaHus. 3TAM ABNAETCA cpeacTBOM CaMOUAEHTUMDUKALIMA U camoonucaHus aar-
UMKOB 1 MCMOMHUTENBHBIX YCTPOMCTB, @ TakKe CaMOKOHMUIYPUPOBaHWA CEHCOPHLIX cUCTEM. 3TO yrnpoLlaeT
MONEBYH YCTAHOBKY, MOAEPHU3aLUUIO 1 06CNYXMBaHWE 0ATYMKOB U UCTIONHUTENBHBIX YCTPOWACTB B CUCTEMAX,
yTo oBecneunBaeT UCMoNb30BaHWEe AATYMKOB C TexHonornen «plug and play» («BKNOYM U Urpan»).

7.3 YpoBeHb cnyx6

7.3.1 06w uMe nonoxeHunsa

OYHKUMOHANEHEIE BO3MOXHOCTH, yKasaHHble B HacToAWeM MoApa3fene, pacrpefenelsl No MHOMUM
HUINYECKUM CYLLHOCTAM CEHCOPHOM CETH, BKIKOMAs CEHCOPHbIE Yanbl, NOCTABLUMKOB CyxX6 W nonb3oBarte-
nei. Kak mpaBuno, B CEHCOPHOM CETW JOCTYMHO MHOXECTBO CITyX6, KOTOpbIE MCMONL3YIOTCH PasNUYHLIMM
NPUNOKEHUAMM CEHCOPHOM CETU.

7.3.2 Obuwue cnyxGbl

7.3.2.1 Obwme nonoxeHus

Cnyx6bl, ONMCaHHLIE B AaHHOM MOf pasaene, SBnsioTcs obLWMMK, T. K. OHW NOAAEPHKMBAKOT MHOXECTBO
NPUNOKEHNA CEHCOPHBLIX Y3MOoB.

7.3.2.2 OyHKUMKM NopaepKKA cBA3N

CBA3b M B3aMMOEWCTBUE B CETU TPebyloT Hanuumna yHKUMIA NOJAEPKKM HA pasHbIX YPOBHAX CTeKa
npotokonos. Hanpumep, Ha ypoBHe PHY cyLiecTByeT HeOBXOAMMOCTL B KOQMPOBAHUM C UCNPABNEHUEM OLLIW-
6ok. Ha ceTeBOM ypoBHe fonxHa bbiTk obecneyeHa MapLUpyTU3aLMs, KOTOpaa MOXeT MMeTh Bonbluon obbem
BbIMMCIIEHWI B 6ECNPOBOAHbLIX CEHCOPHBIX CeTAX ad-hoc 1 AYENCTBIX CEHCOPHBIX CETAX. PopMMpoBaHME CETU
ABNsAETCA elle oAHOW YHKUMENR NOALEPKKM CBA3NM HA CETEBOM YpPOBHE, Yepes KOTopyio B BecnpoBogHbIX
CeHCOpPHbIX ceTax ad-hoc 1 A4eUCThIX CEHCOPHBIX CETSAX CEHCOPHBIM y3en oBHapyKMBAET cocefiei AN B3au-
MOAENCTBUSA.

7.3.2.3 Camonokanusauus

CeHcopHble AaHHble ABnsATcea Bonee sHaYMMBbIMUK, €CMU OHWU MMEIOT OTMETKY BpeMeHU (cM. 7.3.2.7)
W MecTa nofydeHusi. JOporocTodAlME CEHCOPHbIE Yanbl MOMYT MMETb BCTPOEHHBIM npuemuunk MTHCC, uto
obecneunBaeT MHOPMaLMIO © MECTONOMNOXEHUN U BPEMEHW OT CMyTHMKOB. ONHUMK M3 Haubonee pacnpo-
cTpaHeHHbix THCC asnqiorea GPS m [TIOHACC. Oghako MTHCC paboTaeT Tonbko B cnyyae, ecrnm NpueMHuK
HaxoAUTCs B 30HE NPAMOW BUAWUMOCTU Kak MUHUMYM YeThbipex cnyTHUKoB THCC. CneposatensHo, MTHCC obe-
cneyvnBaeT BO3MOXHOCTb MoKan1saLmmn Npy pacnonoXeHUU CEHCOPHbIX Y3MOB BHe MOMELLEHUA U He B NNOT-
HOW ropofckoi 3acTpoiike. [pyrum HegocTaTkoM MTHCC asndeTca Bbicokoe 3HepronoTpebneHve, YTo fenaet
AaHHble cnocobbl HenpUrogHeIMK Ans BONbLWKMHCTBA CEHCOPHLIX Y3roB, KOTOpLIE AOMKHEI paboTaTb OT akky-
MYNATOpa B TEYEHWE ANUTENBHOrO BPEMEHN.

B HacToslllee BpeMs pasBMBaloTCA ApyrMe MeToAbl camomnokanusaumn, MoryT BbiTb MCNOMb30BaHbI
pagnoyacToTHbIe METOAb! (BPEMANPONETHAsA TEXHOMOrMA, TEXHONOMUS yrna MPoneTa, TEXHOMOMMA YPOBHSA
NMPUHUMAEMOTO CUTHANA W Paj K odacToTHaA MAEHTUDUKaUMS, MHePLWaTIbHbIE USMEPUTENBHBIE BNOKKW, MarHu-
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TOMETPbI, BLICOTOMEPLI, AO0NNEPOBCKNIA Pajap W Apyrie AaT4YMKK, KOTOpble MOXHO UCMOMNB30BaTEL AN NoKa-
nusayum B nometleHmax. ObbedHeHne pa3nmnyHbIX BEIXOAHLIX CUrHAMOB JATYMKOB ANS NOMYYEHUS TOUHOM
OLIeHKM MEeCTOMNONOKEHUA CEHCOPHOIO y3na npefcTasnaer cobor sagady CnvaHWA OaHHbIX, KoTopas Takxe
ABNAETCA NPEeAMETOM aKTMBHBIX MCCNENOBAHWUMA,

CyLLecTBYIOT MeTofbl COBMECTHOM NMOKan13aumy, KOTOpblE COBMECTHO OMNpPesensaoT MecTONONOXKEHNUR
BCEX CEHCOPHbIX Y3MNOB B CETWU B OTNM4YME OT HE3ABWMCUMOIO ONpefeneHnst MecTOMOMNOKEHUA KaK4oro yana.
Takwe MeToAbl ABNAKTCA Bornee TOYHLIMM, TAK KaK MCMOMb3YIOTCH NPOCThle reoMeTpryeckie dakThl, Hanpu-
MEpP HEPABEHCTBO TPEYronbHKKa. CyLUECTBYHOT UEHTPanuaoBaHHbIe W pacnpeneneHHble anropuTMbl COBMECT-
HOW NnoKanusayuw.

7.3.2.4 OBHapyxeHune crnyxbel/pecypca

Ans onpefeneHls 4OCTYNHLIX CNyX0 CEHCOPHOW CETM MCMOMb3YIOTCA NPOTOKONL!I 06HapYKeHW cnyx6
(SDP). K SDP oTHocATca ceteBan apxurekTypa Jini, npotokon obHapyeHWst CepBMCOB, NPOCTOM NPOTOKON
oBHapyxeHua cepBMcoB U LBS, ncnonbayowmi AaHHble o nokauuu. MNpumepom LBS asnaetcs cny:x6a onpe-
AEeNeHns He3aHATOro MecTa NapKoBKM.

7.3.2.5 YnpasneHWe gaHHbIMM

YnpaBneHve JaHHbIMKW KACAETCH COBMECTHOMO MCNONb30BaHWA CEHCOPHLIX AAaHHBIX PaarnyHbIMU CITyK-
Bamu CEHCOPHBIX CeTel, CUHXPOHU3ALMKN TaKUX AaHHBIX, CNAHKA 1 oBpaboTkn faHHbIX. YnpaBneHue paHHbI-
MUK BKIIOYEeT B cebs ynpasneHve 6asamn JaHHblX, CBASAHHbLIE C aPXWMBMPOBaHWEM AAHHLIX CEHCOPHOW CEeTH
ANA ByayLwero UCnonsL3osaHus.

7.3.2.6 YnpasneHue kogom

YnpaeneHne KoAoM — 3TO MPOLECT YNPaBneHus M3MEeHEHUAMM B AOKYMEHTax, NporpamMmmMax 1 opyrowm
WHGOPMaLMK, XPaHALLEMCA B KOMNbIOTEPHBLIX hainax B MHDOPMALMOHHON cUCTEME. YNpaBneHWe KOQoM Ha-
3bIBAETCH TaKMKe KOHTPONeM BEPCUA, KOHTPONEM U3MEHEHWA UNW KOHUIYPaLMOHHBIM yrnipaeneHuem (SCM).
B KOHTEKCTE CEHCOPHBIX CETER NPOrpaMmMbl MOTyT BEITE KOAOM anropUTMOB 06paboTKM CEHCOPHBIX AaHHbLIX.
AnropuUTMamM MOXET noTpeboBaThbCa JOCTYN K 8PXMBHBIM CEHCOPHBLIM AaHHBIM, ToNorpacMyeckoin Hpopma-
UMK M SPYTAM THNam UHGOPMaLMK, KoTopble A0MKHLI Neprognyeckn o6HOBNATECA. o Mepe NosBNeHUA Ho-
BOrO KOAa W hannos AaHHbIX OHW JONXHb BbITh NepeaaHsl BCEM CYLLHOCTAM, KOTOPbIE 3anyCKatoT KOA, 1nu
WCNONB3YIOT AaHHble. VICNoNb3oBaHWe PasnMYHbIMK CYLLHOCTAMK pPasHbiX BEpCcUA dparMeHTa Koja MOXET
MPUBECTK K HENPEABWAEHHLIM NOCNEACTBUAM B CEHCOPHOM CeTU 1 ee cnyxbax.

7.3.2.7 CHUHXPOHW3aLWA BPEMEHN

Pdan yHKUMIA ceHCopHoW ceTn TpebyeT Hanuuma cnyxb speMeHn. CeHCOopHble AaHHble aBnaiTed 6o-
nee 3HaYMMbIMK MPU HaNMYMK BPEMEHHOW OTMETKM. Hanuune BpeMeHHbBIX AaHHbIX 0BYCrnaBnmMBaET CUHXPO-
HM3aLMIO BPEMEHW MEXAY GEHCOPHbIMM yanaMun. CHMHXPOHM3ALUMWA MOXET noTpeboBaTbcs ANS nepenayy AaH-
HbIX, Korga Ha ypoeHe PHY cTeka npoTOKOMOB MCMOMb3YHTCA CXeMbl KOrepeHTHOM MoayrnauuMK. OnHUM 13
cnocofos nonyyveHwa cnyx6kl BpeMeHu ssnaeTcs ncnonssosanue MTHCC.

AN TOYHON CUHXPOHM3ALMWA BPEMEHKM CEHCOPHBIX Y3M0B MOXET BbITb MCNOML30BaH NPOTOKON TOMHOrO
BpemeHun (cM. [2], [3]).

7.3.2.8 ¥YnpasneHue rpynnamu/knactepusayms

B onpepeneHHbIx cnyyaax LenecoobpasHo pasgenuTb yanbl B CEHCOPHOWM CETWM Ha HECKOMbKO rpynm,
Ha3blBaeMbIX KnacTepamn. Hanpumep, sTo UenecoobpasHo CAenaTth, Koraa ceHcopHasa CeTb COCTOUT M3 MHO-
¥EeCTBa CeHCOPHBIX Y3M0B, pacnpefeneHHbix no BonbLLok reorpau4eckor obnacti, 1 CYLLeCTBYIOT oTAenb-
Hble rPynnkl W3 Y3NoB, HaXOASALWMXCA B HENOCPEACTBEHHOM BnNKn3ocTM Apyr OT Apyra. [ockoneky B MCXOAHBIX
AaHHbIX TAKUX Y3MNOB CYLLIECTBYET BLICOKAA CTEMEHb KOPPENALWMM, TO MOXET BbITh BeibpaH OfWH YNeH rpynnsl B
KadecTBe ronoBHOro yana. 3afava rofoBHOr yafla COCTOUT B TOM, YTeOkI COBMPaTE MCXOAHBIE AaHHbIE N3 Y3~
nos knacTepa, obpabaTeiBaTh 3TV AaHHLIE M NePefaBaTh KPaTKYO CBOGHYIO MH(OPMaLMIO ARY MM FONOBHEIM
yanam vnun CyLHOCTAM CeHcopHol ceTh. CBoAHasA MHOPMaLMa MOXET BKNOYaTh B cebs cTatMcTUYeckMe
OaHHble (CpefHee, AMCNEPCKS, MeguaHa, X-NPOLEHTUb, MUHUMYM, MaKCUMYM). STO YMEHBLIEET Harpysky Ha
nepegavy fgaHHelx. Kak npaeuno, obMeH AaHHEIMKW BHYTpUW KnacTepa B 6ecnpoBogHOM CEHCOPHOW ceTh NpocT
1 He TpebyeT MapLUpyTM3aLMW, NOCKeNbKY roNoBHOM Y3eN MOXET B3aWUMOLENCTBOBATL HanNpaAMy Co BCEMM
ysnamu B knactepe. CyLLEeCTBYET orpaH1yerH1e pasvepa KacTepa, ero paguyc He JoMmKeH NpeBbIWaThb paj M-
YC pagMoCBsA3M CEHCOPHbIX Y3roB.

[onoBHbIE YaNbl M3 PasnNUYHbIX KNnacTepoB obMeHVBAKOTCA AaHHBIMK APYTr C APYTOM M ¢ APYTMMUK CyLL-
HOCTAMM CETM, TAKMMM Kak NocTaBLLMKKM CryxO M nonb3oeateny. OBMeH gaHHBIMW MOXET NPOBOAUTLCH Yepes
WMO3bI, CETU AOCTYNa WNK MarncTpankeHylo ceTb. [lMana3oH Ana cBsA3an Mexgy knactepamu Bonblue, Yem
ONA CBA3W BHYTPM KnacTepa. MonoBHOW y3en MOXET BTk PABHO3HAYHBLIM C APYTMMUM Y3NaMK B KnacTepe 1ru
6bITb ceumansHeIM, Gonee MOLHEIM yanoM. B nepsom criyYae ronoBHOM y3en AOonKeH nenonbsosaTe bonee
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BBICOKME MOLLHOCTW NEpefayn Ans CBA3KM G APYTAMK FONOBHEIMUW Y3nammy U CyLLLHOCTAMM CEHCOPHOM CETH,
YTO OCYLLECTBNSAETCA C MOMOLLBKD YNPaBIEeHUA MOLLHOCTLIO Nepesadn. Bo BTOPOM Chydae ronoBHOM y3en
MOXKET MMeTb Gonee MOLLHYI0 paanoCBa3b, KOTOpPasa NO3BOMNAET eMy CBA3LIBATECHA Ha PAacCTOAHWSAX, BonbLUmnx
MO CPaBHEHMIO € OBLIMHBIMK CEHCOPHLIMK Y3NamMu.

YnpaeneHue rpynnamw/knactepusaums OTHOCUTCA K (hOPMUPOBAHMIO M OBCTYKMBaHWIO KNacTepos. Kna-
CTepM3aLWs MOXKET NPOBOA WTLCA MCXOAS M3 TOMO, KaKue CEHCOPHLIE y3rbl UMEIOT KOPPEeNpPOBaHHLIE AaHHbIE,
a Takke MCXOAS M3 YPOBHA NoTpebneHns SHepry Ans MakCMMU3aLMmM BPEMEHW KU3HM CEHCOPHOM CeTK. Ecrn
CEHCOPHBIE Y3Mbl MMM TONOBHLIE Y3Mbl NepecTatoT paboTaTh Mo KakuM-MMGo NpUuMHaM (paspagka akkyMyns-
TOpP& WM BbIXOA W3 30HbI AEACTBMA U3-38 MOGWUIBHOCTWM CEHCOPHBIX Y3MOB), HEOBXOAUMO NMPeanpUHATE He-
KOTOpbIE LWark AN BOCCTaHOBNEHUA KNACTePOB W, BOSMOXHO, (DOPMMPOBAHWA HOBBIX.

7.3.3 Cnyx6blI oMeHOB

Cny*6bl OMEHOB NOAAEPKMBAIOT paspaboTky NPUNOXEHWIA AN onpefeneHHbIX CErMeHTOB PhiHKa UMK
obnacTei NpMMeHeHWs. Hanprmep, NOTpebHOCTH 3aLLMLLLEHHOCTM Pa3nYHbIX NPUITOXKEHWIA MOTYT paanuyatb-
CH B 3aBMCKMMOCTU OT MpPaBoBbIX, KyNETYPHEIX, OpraHW3aLMoHHBIX U 3TUHECKMX BOMPOCOB MpUMeEHeHUA. ITo
BAMSIET Ha oBpaBoTky W 3aLMTY AaHHbLIX WU MHOPMALMK, CBA3AHHLIX C MPUMeHeHneM. Takke MOryT ObiTb
onpefenerHsie TUNbl 06paboTkK AaHHLIX WM NPECcTaBneHna AaHHbIX, Tpebyemble KOHKPETHOM obnacTbio Npu-
MEHeHHs.

MpUMepbl NPUNOKEHUHA, CBA3AHHBIX C MOTMCTUKOM W 3aLUMLLIEHHOCTLIO, NOKasaHbl Ha pucyHke 2. Mpu-
Mepbl He ABMNSIOTCH UCHEPMLIBAIOLLMM CNIUCKOM. JTOTMCTUYMECKUA JOMEH 3aHUMAaeTCs OTCIEKMBAHMEM MECTO-
MONOXeHWs onpefeneHHbX obbekTos, knaccudukalmm obbLeKToB U Ux KONMYeCTBa, HanpuMmep B cucTeme
ynpasneHWa Lienodkamu noctasok. OfHUM M3 BaXHLIX NpUnoxeHuii B obnacTtu 6esonacHocTH ABNAETCA 0bHa-
PYKeHWe BTOPXKEHWM, Hanpumep B CUCTEME OXPAHHON CUrHANU3ALMN C HECKONBKMMUN AaTyrKa M.

7.4 YpoBeHb NpUNOXeHUI

7.41 O6wWwKHe NONOKEHUA

®yHKUMOHANBHEIE BO3MOXHOGCTH, OMUCaHHBIE B HACTOAWEM nogpasgene, pacnpefeneHsl No MHOMM
hU3NYECKMM CYLLLHOCTAM B CEHCOPHOM CETK, BKMIOHAA CEHCOPHbIE Y3Mbl, NOCTaBLLMKOB CyX6 W nonssoBare-
nei. Kaxpoe npvnoxeHne CEHCOPHOM CETU MCMONL3YeT pAf cryxb, npegocTasnsaemMelx ypoBHem cnyxb (cm.
7.3).

7.4.2 MpunoxeHusa

MpUnoxeHWe CEHCOPHOM CETW BLIMOMNHAET onepalvun AobaBneHUsA 3HaYEHUI K UCXOAHBLIM Unn obpabo-
TaHHBIM CEHCOPHBIM JaHHbIM B COOTBETCTBUM C MOTPEBHOCTAMM NMonb3oBarens v NpefocTaBnaeT KOHEYHbIN
pesyneTat onepayui B kadecTse CryX6bl AN nonb3osatens. [NprMepaMu MOryT CNyXUTb NPUNOXeHUa Ang
obnacTei 06CNyXUBAHWUA, TAKVX KaK 3[,paBOOXpPaHEHUE, UHTENNEKTyamnbHbIE TPaHCMOPTHLIE CUCTEMBI, MOHW-
TOPWHI OKPYXatoLei cpefbl, BOEHHOE [1eno, MorMcTVKa W ynpaeneHue LENoYKaMu NocTaBok, a Takke aHepre-
TUKE W KOMMYHaMbLHbIE YCMYTW, TakWMe KaK CUCTEMbI MHTEMMNEKTYanbHbIX SHEProceTe.

Mogent NpUnoeHUst CEHCOPHOW CETU [OSKHA YKa3blBaTb AOCTYMHLIE TUMbl AATYMKOB, TOUHOCTb Kax-
[Or0 TUNa AaTuuKa, anropuTMbl 06paboTKM AOCTYMHBLIX UCXOAHBLIX UMK 0B6paBoTaHHbIX CEHCOPHBIX AaHHLIX (C
YUYETOM BO3MOXHOCTM NOTEPW MaKeTOB B kKaHanax cBA3un) U NpecbpasoBaHmusA MX B BLICOKOYPOBHEBYIO MHGOp-
MaLmio B COOTBETCTBUM C TPeGOBaHUAMM NoNb30BaTens.

7.4.3 MNporpaMMHbIi areHT

MporpaMMHEIA areHT — aTo (ParMeHT Kofa, KOTOPbIA AeMCTBYET OT UMEHWN NPUNOXEHUA CEHCOPHOM
CETW MNW NONb3IOBATENS C CNPEAENEHHON CTeNEHBI0 aBTOHOMHOCTW. OBbIMHO NPOrPaMMHbIM areHT BhINon-
HSieT paboTy NO BbICOKOYPOBHEBOMY OMWCAHWIO TOTO, YTO AOMKHO ObITb CAENaHO NPUNOKEHMEM WMWK NOMb-
3oBarenem, 6e3 noapPobHbIX MHCTPYKLMA. CYLLECTBYIOT pasdnUyHble TUMLI NPOrpaMMHbIX areHToB, B TOM YUC-
e MHTenneKTyanbHble areHTbl, KOTopble AEeMOHCTPUPYIOT HEKOTOPbIE acnekTbl oByYeHUa U paccyXAeHWs,
ABTOHOMHbIE areHThl, KOTOpbIE CNOCOBHBI U3MEHATE CNOCODLI AOCTWKEHWS CBOUX Lienei, pacrnpefeneHHble
areHTbl, KOTOPbIE BbINOMHAKOTCH Ha (PUMHECKW PA3NUYHBIX MalWHaX, 1 MOBUNbHLIE areHTbl, KOTOPbLIE MOryT
NePEHOCUTH CBOE BLIMOITHEHWE HA PasHble NPOLECCOpbI.

7.4.4 Mpoueccop npaeBun

Mpoueccop NpasBun — 3TO NPOTrPaMMHasl CUCTEMA WM MEXaHU3M AN BbINONHEHWS OAHOMO WNW He-
ckonbkux BusHec-npaBun B pabodel cpefe BO BPEMSA BLINOMHEHWA. BU3HEC-NpaBuna MOryT UCXOAWTL U3
NPaBOBLIX HOPM, MOMUTMKA KOMMaHWUM UMK APYTUX UCTOMHUKOB. 3TO NPOCTLIE GU3HEC-OPUEHTUPOBaHHBIE YT-
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BEPMKOSHUSA, KOTOPblE KOAMPYIOT BU3HEC-pelleHmna Kakoro-nibo poaa M YacTo opMynUpYIoTCS B YCNOBHOM
dhopme «Ecnu..., To...». Hanpumep, B KOHTEKCTE MPUNOKEH WA CEHCOPHOR ceTh AnA oBnacTu KOMMYHanbHbIX
ycnyr BusHec-npaswna onpefensiorT pasmep Nnarsl 3a aNeKTposHepruto ¢ noTpebuTenei ncxeas M3 Mogenm
crpoca W NPennoXeHnin MHOXEeCTBa AaT4YMKoB. [pyrmm nNpuMepoM SBNAETCH BU3HEC-NPaBUMC B KOHTEKCTE
KOH®UAEHLUMANBHOCT W AaHHbIX, KoTopoe TpebyeT WM poBaHUa MAEHTUKUKaTOPoB MOBKUNBHLIX Nonb3oBaTe-
new B onpeneneHHbix LBS. MpunoxeHua LBS MoryT MMeTk AOCTYN K MECTONOMNOXEHUAM MOBUNBHBIX NOMb30-
BaTenei B onpefeneHHbIX MECTax, Takvx Kak TOproBas BbICTaBKa, HO HE MAEHTUDULMPOBETL NonL30BaTenel.

7.4.5 CoBmecTHaa obpaboTka HHopMaL UK

CeHcopHaa ceTb paboTaeT LeHTpanusoBaHHO WK pacnpegeneHHo. MNpu UeHTpannsosaHHon pabote
nexofHele Mnu obpaboTaHHbIe faHHbIE CO BCEX CEHCOPHLIX Y3MNOoB NEPEfakoTca B LEHTPaNsHYIO CYLLHOCTb,
koTopad obpabaTbiBaeT AaHHbIE K NOMYYaeT U3 HUX MHGOPMALMIO BBICOKOTO YPOBHA 06 OKpyXarwLwen cpe-
ge. MHdopmMayma MOXKeT UMeTb (DOPMY PeLUEHUA O KaKOM-TO SIBMEHWM, HaNpUMep HanuuyMe unu oTcyTCTBKue
BpaxaebHblx cun (oM. 7.2.2). Takaa dopmMa HasbiBaeTes 3afadvei ofHapyXeHWs Wnu NPOBEPKX rUnoTessb!.
MHbopMaLmns MOKET UMETb POPMY OLIEHKWM HEKOTOPOTO HEMPEPBIBHOTC CITyYalHOro 06BEKTA, TaKOro Kak TeM-
nepaTypa BOAbl B HEKOTOPOM PErvoHe okeaHa. Takan hopMa HaselBaeTes 3afaqeit OLUeHKW. YkasaHHbIA npo-
LiecC HasblBaeTcst CMAHNEM OaHHbIX HE3EBMCUMO OT TOrO, MCMOML3YIOTCH MW AATYMKA OAHOTO THUMa Mni pas-
HbIX TWMNOB, HANPUMEP aKYCTUYECKWE, CEACMMYECKME 1 onTUYecKKe. [Npu LeHTpanusosaHHoW paboTe cnuaHne
JaHHbIX NPOVCXOLWT B LIEHTPANBHOM CYLLHOCTK.

MNpu pacnpefeneHHor paboTe OTCYTCTBYET LiEHTparnbHas CyLUHOCTb, KOoTopas nonyyaet u obpabarbiBa-
€T faHHble. CeHCopHbIE Yarbl 0BMeHWBaKTCa MHdoPMaLMen ¢ COCEAHMMI CEHCOPHBIMU Y3namK, BbIMONHA-
0T HEKOTOPOE CNUAHME JaHHBIX, M 9TOT LMK NOBTOPHETCA HECKOMNBKO pas [,0 CXOXAEHUA pelleHN/OLEHOK.
TakoW MeTop, Ha3blBAETCA COBMECTHOW 0BpaboTKon MHopMaLUWK. Kaxabii GEHCOPHBIA y3en MOXET UMEeTb
OKOHYaTensHoe pelleHUe/OLeHKY UK, No MeHblUer Mepe, HEKOTOPYIO BbICOKOYPOBHEBYIO MHAOPMAaLMIO O
CBOEM OKPYMXEHWW Ha OCHOBE COBCTBEHHBIX M3MEPEHWIA Y UBMEPEHUI APYTNX CEHCOPHBIX Y3NOoB.

Bonee npocTbiM ABNAETCA NPOEKTUPOBAHMWE CEHCOPHOW CETU C LUEHTPpanu3oBaHHoM paboTor, HO npu
3TOM MOBLILLAETCA Harpyska Ha nepefady faHHbIX, U ceTb ByaeT MMeTb €QUHYI0 TOYKY oTkasa. [pwu oTkase
LeHTpansHon cyLlHocTH oBpaboTkM BCA CEThb BbIXOAWUT M3 CTPOA. MNPOEKTUPOBaHWE CEHCOPHOW CETU ¢ pac-
npegeneHHol paboTon asnaeTca bonee cnoxHeIM. 3To 0BYCMNOBNEHO CNOKHOCTHIO PeLleHUs, Kakon MHGop-
mMauuern byayT oBMeHWBaTECA COCEAHME Yanbl U kKak ByaeT NpoBoauTLCH obpaboTka AaHHbIX, YToBk! peLueHus/
OLIeHKM BbINK TaknMmMK ke athPeKTMBHBIMK, Kak NpW UeHTpanvaosaHHoW paboTe. OfHako npw BbIXoAe CeHCop-
HbIX Y3MOB WMWK ApyrX CYLLHOCTEM M3 CTPOSl CeHCOPHas CeTb He BLIMAET U3 cTpos uenukom. CyllecTeyioT
rMBpuaHbBIE KOHCTPYKLMM, B KOTOPLIX BCe flaHHbIE, CO3faBaeMble CEHCOPHBLIMW yYanamMu B Npefenax reorpadu-
YeCKOM obnacTi unu KnacTepa, OTNPaBNAOTCA Ha FOMOBHOW y3en 1 Tam 06beAnHAOTCS, a 3aTeM ronoBHLIe
yanbl AononHuTensHo obpabaTeiBaloT CBOW AaHHLIE pacripefeneHHbIM crnocobom.

OYHKYMM 1 onepaLin LEHTPanbHOro 1 pacnpefeneHHoro peXXmMMos MOTyT ObITh peanusoBaHbl He TomMb-
KO Ha YPOBHE NPUNOKEHMIA, HO TaKKe Ha ypoBHe BasoBbIX DYHKLWIA UNK YPOBHE CryO.

7.5 MexypoBHeBoe ynpaeneH1e

7.5.1 O6wKe NoNoXeHHA
B CEHCOPHOWM CETU CYLLECTBYIOT (OYHKLMM, KOTOPLIE pacnpefeneHbl No pasfuHbIM (yHKLMOHANbHBLIM
YPOBHAM (CM. PUCYHOK 2). MeXypOBHEBOE YNpaBliEHWe OTHOGUTCS K YNPaBNEHWIO TakUMM (PYHKLIMAMM.

7.5.2 YnpaeneHue ycTpoiACTEAMH

JaHHaqa cyLWHOCTL YNpaBnsaeT YCTPONCTBAMW CEHCOPHOM CETK, B NEPBYIO OYEPEAb CEHCOPHBIMU Y3namm
v wnos3amu. OgHMM 13 Hanbornee BaXKHbIX PECYPCOB, KOTOPLIM HYXHO yNpaBnATe B CEHCOPHOM Yy3are C aKkky-
MYNATOPHLIM NMUTAHWEM, ABNAETCA 3apaa, akkyMynsaTopa. CeHCOPHbIN yY3en MOXET UMETbL MEXaHU3M CHa, Npur
KOTOPOM GONbLUYK YacTe BPEMEHW Y3en NepexoauT B CNSLLMA PEXUM W «NpochiNaeTcs», YTobbl BOCIPUHU-
MaTb OKpyXatoLLyto cpeay, obpabaTbiBaTh MCXOAHBIE CEHCOPHBIE AAaHHBIE U NepeAaBaTh ux Kakor-nubo apy-
oW CyLLHOCTW. AnkTepHaTUBHEIM CocoboM ABMAETCH NOCTOSHHOE BKMIOMEHNE MEeHee 3HeproeMKoro aatumka
AnA obHapyXeHWA MHTEpecyIoLWMX COBLITUIA 1 BKNoveHWe Bonee ahdeKkTUBHBIX AaTUMKOB Ana Bonee ToYHO-
o BOCMPUWATMUA OKPYXatoLen cpeabl U M3MEPEHMWs XapakTepucTuk cobuiTua. bonee atekTBHLIE AaTUMKK
NEPEXOAAT B CNALMIA PEXMM NOCNE OKOHYaHWA COBBITUS, MeHee 3HEPTOEMKMA AaTUNK OCTAETCS BKITHOYEHHBIM.
YkasaHHbIA NOAX0A MOXET MPUMEHSATLCH MO OTHOLWEHWIO K PapMonpUeMHUKY B GeCnpoBOgHOM CEHCOPHOM
y3ne, NOCKOMbKy paguonpUeMHUK NoTpebrnsieT B pexxuMe oXMAaHWA NOMTU CTONBKO e 3HEPruu, CKOMbLKO B
pexumax nepegayun U npuema. Moxer cyllecTsoBaTh NPOCTON pagronpUEMHUK, KOTOPbLIMA HENPEePBLIBHO KOH-
TPONMPYET 3MP W ULLET COODLLIEHNS «3anpoc Ha OTMPaBKy » OT APYrX YCTPONCTB. Mpwn oBHapyKeHWn Takoro
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co0OLLEHWUA NPOCTON PaguonNPUEMHUK OTNPAaBNSAET cOOBLLEHME «TOTOBHOCTL K MPUEMY» U akTMBUpyeTcA Bo-
nee MOLLHbIA paguoNPUEMHWK, KOTOpPbIR ByaeT NpuHMMaTL coobLleHne OT NepefatoLLero YCTponcTaa.

YnpasneHne ycTpoNCTBAMM HA CEHCOPHOM Y3rne perynupyeT CKOPOCTb BOCMPUSTISA OKPYXatoLEen cpef bl
JartyuMkamy 1 ynpaenset ApyrMMIA CYLLHOCTSIMW B CEHCOPHOM y3ne, HanpuMep obpaboTkoi AaHHbiX. C TOUKM
3peHus sHepronoTpebneHus nHoraa aelwesne obpabaTbiBaTb UCXOAHbLIE CEHCOPHLIE AaHHbIe B yane, a 3aTem
nepepaeaTtb 06paboTaHHble AaHHbIE APYTMM CyLLHOCTAM. B Apyrx cnydasx ato MOXeT BbiTb HaobopoT. Bee
3aBMCUT OT KONWYECTBA SHEPTMK, HEOBXOAMMOro ANA KaXA,0ro BapuaHTa.

YnpasneHne ycTPOUCTBaMK pPerynupyeT MOLLHOCTL paguonepeaaqn, Kak ato ocyLLEeCTBNAETCA B CO-
ToBbIX TenegoHax. CEeHCOPHbIA y3en, obMeHWBaIOWMIACA AAaHHBIMW C BNU3KO PacnonoXeHHbIM CEHCOPHLIM
Y3NoM 1nn pyTMM YCTPOWUCTBOM, AOIMKEH CHU3UTH MOLLHOCTB NepeAadn A0 YPOBHA, 4,0CTATOMHOTO ANs nepe-
Aaun. 3TO CHUKAET sHepronoTpedneHe B NepeaaloleM CEHCOPHOM Yane, a Takke pafMovacToTHbIE NOMEXH
ANA ApYruX pagrokaHanos.

B cnyyae mMoBunbHbIX CEHCOPHBIX Y3NOB YNpasleHWe yCTPOMCTBaMW KOHTPOIMPYET MNepemeLLeHus
yana. HekoTopble ABWKEHVS ABNSAIOTCH @aBTOHOMHBIMUW B TOM CMbICTE, YTO Y3en CaMoCTOSATENBHO ONpeaenaeT
CBOM MepemelleHus. [pyrne nepemMelleHns BLINMOMHAIOTCS APYTMMU CYLLHOCTAMM CEHCOPHOM CeTH, Takummn
KaK CYLLHOCTb ynpasneHua pecypcamu (cm. 7.5.3).

YnpaBneHWe yCTPOMCTBaMM BKMoYaeT B cebs wnioabl. LUnos nencteyeT kak TpaHcnaTop. OH cnocoben
COEf MHATLCS G CEHCOPHBLIMK Y3namim No ogHoMy Habopy NPGTOKOIOB M C CETAMKW A0CTYNa NI MarucT panbsHON
CETbIO NO ApYroMy Habopy npoTokonos. LLUnos AomkeH 6biTk CNocobeH ycTaHaBNMBaTh CBA3b C CEHCOPHLIM
y3nomM no nioboMy W3 NPOTOKOMNOB, KOTOPLIE OH MOAAEPKMBAET ANA Takon cBasn. N3 MOXET He MMeTb
WHOPMALMIO O MPOTOKONE CEHCOPHOrO yana, CeHCOPHLIA y3en MOKET nepemMellaTbea 3a npeaerbl AanbHo-
CTW CBHA3M LLNIO3a, @ HOBbIE CEHCOPHbIE Yarkbl, BO3MOXHO U3 APYrof CEHCOPHOM CETKU, MOMYT NepeMeLlarbca
B6MM3M LWMNO3a WU MCTMONB30BaTH €ro ANA CBA3W C APYrMMUK ceTamu (oM. 7.3). LLUNo3 pomkeH BbiTb cnocoben
06pabaTbiBaTh BCE 3TW CUTYaLIMA.

7.5.3 YnpaeneHue pecypcamm

YnpaeneHWe pecypcamu NpegcTasnaeT coboi ynpasneHne MHOXECTBOM (hU3UYeCcKUX M coyHKLMOHarb-
HbIX CYLLHOCTEN CEHCOPHOW CETU W APYTX AOMOMHUTENBHBIX CYLUHOCTEN, @ He TONbKO OAHOMo YCTPOHCTEA,
Kak B crniyyae ynpaBneHunsa ycTporcTsamu. MpW ynpasneHn A0MKHO yYMTLIBATECA B3aUMOAEUCTBUE MEXIY
CyLHOCTAMMW. HanpuMep, ynpasneHe pecypcamMi Boei CEHCOPHON CETU MOXKET MNPUHATL PeLEHWE O CHUKeE-
HWW aKTMBHOCTM JaTYMKOB B ONpeAeneHHbIx recrpauueckiix obnactax, oxBaThiBaeMblX CEHCOPHOW CeTbio,
1 06 YBENWYEHWW aKTMBHOCTM B AipYTMX obnacTax. Takoe pelleHne MoXeT BbITb pe3ynsraToM M3ydeHUs Bhl-
COKOYPOBHEBOM MHDOPMaLWK NOCNe CNUAHWS CEHCOPHBIX AaHHBIX U COBMECTHON 06paboTku MHdopMaLvK,
KoTopad yKasblBaeT, YTo onpefeneHHsle obnacTi NpeAcTaBnsaoT MeHbLUMA/GonbluniA nHTepec. PelleHve o
CHVKEHWMM 2KTMBHOCTM MOXET BbITh CBA3AHO C Neperpy3skor B NPOBOAHbBIX M GeCcnpoBOaHbIX KaHanax nepe-
Jaqv faHHbIX UNK yXyALeHVeM pagnoKkaHanos, YTo BhIHYXAAET KOHTponuMpoBaTe o6beM AaHHbIX, KoTopble
reHepUpyIoT W NepefakoT onpefeneHHble ceHcopHble yanbl. B CeHCopHBIX yanax NpoBOAMTCA HACTPORKa CKO-
POCTW BOCMPUATUA OKPYXaIoLWeN cpefbl Unn nepegadn AaHHbIX.

Apyroi acnekT ynpasneHna pecypcamMi 3aKmoHasTes B TOM, YToBb! MakcMMansHO NPOATUTL CPROK Gy -
Obl CeHCOPHOM ceTh. CEeHCOPHbIE Y3Ibl C KPUTUYECKM HM3KMM 38PAL0M aKKYMYNSATOPa A0MKHbl YMEHbLLIWUTE
UMCNO OEMCTBMIA UMW JaXe NepedTv B PexuM rubepHaluny, noka mx akkyMynaTopbl He ByayT sapaXeHbl B
pesyneTaTte 3apsagky akkyMynaropa v ApyriuMin cnocobamMin HakonneHua aHeprin. 3To MoxeT noTpe6osaTs
nepemMeLleHna MoBUNbHLIX CEHCOPHEIX YaroB B 0BrnacTK, e CeHCopHble Yansl B Bnvxailliee BpeMs nepe-
cTaHyT pabotatb. [pW HanWUuMM MOBUMBHLIX CEHCOPHBIX Y3MNOB YNpaBrneHue pecypcamin MoxeT obecnednTb
nepemMeLleHre yanoB B obnacTn, paHee He KOHTPOMWPYEMOW CeHCOPHON CETLIO. PelleHe 0 NnepemelleHA
MOJET TaKKe 3aBUCETL OT M3MEPEHUA AaTunKa 1 BblTh yNpasnaemMbIM faHHbIMM.

CyLHOCTE YNpaBneHua pecypcamMi MMeeT NomnHoe NpefcTaBneHe o CEHCOPHOW CeTH M YacTo BhIMor-
HAET MEXYPOBHEBYIO ONTUMMU3ALIMIO ANS NPUHATHA peLUEeHMA 0 pacnpefeneHii 1 yNpaBneHn pecypcamm.

7.5.4 YnpaBneHue cnyxoamu

JaHHas cyWwHOCTE NPOBOAWT pervcTpaumio cnyxb, onucaHue cnyx6, aHanus cnyx6 v nogaepxveaer
ovepenb o6paboTku cnyxb.

7.5.5 YnpaBneHue ceTAMH

[aHHas cyLWHOCTL NPOBOAMT yrNpaBneHne CBA3LI0 BHYTPW CEHCOPHOW CETU M MEXY CEHCOPHOM CEThIO,
nocTaBLUMKaMm Cryx6 1 none3oBaTenaMy Yepes LUMK3Ll, CETU JOCTYNa W MarucTpansHyo ceTs. CeTu A0CTy-
na v MarucTpankeHan CeTb MMEHT CBOM COBCTBEHHLIE CYLLHOCTM YNpaBneHus, HO MHopMaLmna o cocToaHUK
3TWX CETEN YYUTLIBAETCA NPW YNPaBNeHW CEHCOPHOM CETLIO.
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CeTu BKMIOYAIOT B cebs MHOrO acnekToB, KOTOPbIMK HeOBXOOAUMO YNPaBnsATb, HanpuMep TOMOMNOruio,
MapLpyTU3aLuio, NPOKU3BOAMTENBHOCTL U KOHGUrypauun. YnpasneHne TONonorven B CEHCOPHOM ceTh onpe-
AenseT, C KaKUMW CeHCOPHBIMW Y3NaM1 B3aMMOAENCTBYET AAHHLIN CEHCOPHbLIM y3en. 3T0 0COBEeHHO BaKHO B
BecnpoBofHbIX CeHCOPHbIX ceTAX ad-hoc M AYENCTBIX CEHCOPHbLIX CETAX, MOCKOMbKY CHWKAETCSH CMNOXHOCTb
MaplpyTusayum coobuieHmin. OaunH 13 NoAXO[0B K YNpaBneHWio TONOMOTMEN 3aKMiouaeTcsa B CO3aHnM Maru-
cTpanu no ceHcopHoW cetn. Maructpans o6bIMHO UMEET [PeBOBUAHYIO CTPYKTYPY, YTO O3HAYAET, UTO MapLu-
PYT Mexay nmobbiMK OBYMA Y3NaMmu ABMAETCA YHUKANbHLIM, W, CNEAOoBaTENbHO, MapLLIpyTU3aLUmMA CTaHOBWT-
cA oyeBMAHOW. OQHAKO CETb G APEBOBUAHON CTPYKTYPOWN CTAHOBWTCA PaccornacoBaHHOW, ecny kakaa-nubo
ccbinka He paboraet. CrnepgosatensHO, HeoBXoQMMO paccMOoTpeTb ApPYrve TONoNnorMM CeTu U BBECTH HEKOTO-
Pyto M3BLITOMHOCTL NMPU BuIbope MapLpyToB MEXAY Noboi Napon yanos.

MapLipytusauma B 6ecnpoBoAHbIX CEHCOPHbIX ceTax ad-hoc K AYEUCTBIX CEHCOPHbBIX CETHAX ABNAETCA
Bornee cnoXxHOW, MOCKOMLKY MapWpyTel YacTo NoMaoTca U HeobxoAnMo UcKkaTb Apyrie maplipyThl. Cylle-
CTBYET MHOXECTBO MPOTOKONOB MaplwpyTusayum ans 6ecnpoBogHbIX CEHCOPHbLIX ceTel ad-hoc U A4erncTbIX
ceTen ¢ MobunbHOCTLIO Uy Bes Hee.

YnpaBneHWe npousBOAMTENBHOCTLHIO ABNAETCA Gonee CNOXHBIM B CEHCOPHOM CETW MO CPaBHEHUIO C
CETbIO CBASK, TaK Kak ceHcopHas ceTb BKNYaeT B ceba He TOMbKO nepeaady AaHHblX, HO Takke obpaboTky
CUrHanoB W U3BredeHve MHoopMauuu. Mepepgada AaHHLIX ABNAETCA ANS CEHCOPHOW CETU CPEfCTBOM Bbl-
nornHeHun ceoer 3anaqvn. [epBoi 3apadei ynpaeneHnsa NPoU3BOAMTENBHOCTHIO CEHCOPHOW CETH ABNSAESTCH
onpefeneHre COOTBETCTBYIOLLMX NOKa3aTENen NPoOU3BOAUTENBHOCTI K crocoba UX M3MepeHus. 3Ta 3afada
CBsi3aHa C MOHWUTOPWHIOM cucTemel (cM. 7.5.11). BTropoit 3agaveit ABNaeTcs NpoBefeHne KOPPeKTUPYOLLMX
OEeVCTBUA ANA yCcTpaHeHus oBHapyXeHHbIX NpobneM 1 yxyalueHUs Npon3BoaUTENBHOCTU CEHCOPHOM CETU.

YnpasneHue KoHUrypaLmen asnaetca 6onee oblwmm crydyaem SCM (cM. 7.3.2.6). YnpasneHue KoHpu-
rypaumen OTHOCHUTCS K U3MEHEHWIO NOBEAEHWUA CEHCOPHBIX Y3MN0B M APYTvX CYBLEKTOB, TakMX Kak Wosbl, AN
[OCTUXEHWUA ONpefeneHHbIX Lienein ceTu.

7.5.6 YnpaBneHue 2aliMIeHHOCTbIO

3alWMLLEeHHOCTL MMEET NEPBOCTENEHHOE 3HaUEHVE B CEHCOPHbLIX CETHAX, TaK Xe Kak B CeTAX cBA3W. 3a-
LUMLLEHHOCTL CTAaHOBUTCA elle Bonee BaXHOW B CEHCOPHOM CETW C BO3MOKHOCTAMU UCMOMHEHWUA 4ENCTBUNA,
Kak 1 B nobol NpoMbILLNEHHON cucTemMe ynpaeneHud. Jlioboe ynylweHne B 3allUeHHOCTH, KOTopoe facT
BO3MOXHOCTb KOHTPONS Hag WCMNONMHWTENbHBLIMK YCTPOMCTBAMU HEABTOPU3OBAHHBIM MONb3OBATENSAM, BO3-
MOXHO, MMEIOLLMM NPOTUBOMNPABHBIE HAMEPEHMWA, MOKET UMETb Pa3pyLUUTENbHBIE MOCNEACTBUA.

YnpasneHre 3alMLeHHOCTLIO BKNoYaeT B ceba ayTeHTUdUKauuio, asTopu3anumio, 0CTYNHOCTL W Bes-
ONacHOCTL MapLLpyTU3aUmMn. Kputudecky BaxHO NOATBEPAWTL NOANMHHOCTb CEHCOPHbIX Y3MNOB, KOTOPbIM pas-
PeLUeHO MNOAKNKMATECH K CEHCOPHOW ceTh, U oBecnednTb, YTobkl TONbKO aBTOPM3OBaHHLIE NOMb30BATENW
MMenu [OCTYN K CEHCOPaM W CEHCOPHLIM OaHHBIM Yepes3 aBTOPW3OBaHHLIX NOCTABLUMKOB Cry0. AyTeHTu-
dUKaLMa NOMb30BATENA ABMASTCA NPOLECCOM aCCOUMMPOBAHMA YEnoBeKa C YHWKAITEHOW UaeHTUUKaLnen
none3oBaTens. Ang KeHTpond A0CTyna nofb3osarenei obelMHO MCnonbayoTes naponu unv bonee cnoxHele
PopMbl MHOMOAKTOPHOW ayTeHTUdukayun nonsaosatene. CEeHCOPHLIA y3en AormkeH BbITe OAHO3HAaYHO
NMOSHTUPULUMPOBAH, NPEXKEe YeM OH MOXET BbITb 3aperUcTPMPOBaH B CEHCOPHOM CeTH.

CeHcopHble ceTu Yalle BCero orpaHuyeHbl B pecypcax. MosToMy pelleHra No salveHHOCTA A0MKHbI
GbITb OGNEryeHHbIMK, T. €. NPOCTEIMK B PasBepThIBaHWUM, UMEIOLLMMU MUHUMAaTNBHOE pyYHOe ynpaBeHe, Ha-
CKOMBKO 9TO BO3MOXHO HA OCHOBE CYLLECTBYIOLLMX CTaHgapToB 6esonacHocTM.

7.5.7 YnpaBneHue npuBaTHOCTbIO

HaHHble B CEHCOPHOWM CeTWM MOMYT BKIOMaTh B cebs nepcoHanbHble aHHbie. Hanpumep, cMapTdoHsl,
OCHaLLEHHbIE pasNUuYHBIMKM AaTYMKaMKM, MOTYT BbITE MCNONB30BaHLI ANA MOHWTOPWHA OKPYXaloLei cpefbi.
JaTumkK Ha cmapToHax M3MEPRIOT paannyHblie MU3MYECKME XapaKTepUCTUKM M OTMPaBNSAIOT WX B LEHTPankb-
Hoe NPUNOXeHWe. Hn gaHHbIe, KOTOPbIE OHWM COBMPAIOT, HWM MECTa, B KOTOPLIX OHK BbiNK coBGpaHbl, He ABNSHOT-
cA nepcoHansHbIMK. CyLLIEeCTBYIOT APYTriMe TUMbl AaHHLIX, KOTOopLIe NoagnafatoT nof, KaTeropuio NepcoHansHbLIX
LaHHLIX W NPUBATHOCTL KOTOPLIX AOMKHA BbITh 3aLUMLLEHA.

Bonpoch! 3auiums! NepcoHansHbix 0aHHbIX 8bIX00amM 3a paMKu NonoxeHul Hacmoaueao cmardapma u
fAsnaomea obbexmom cmaHdapmusayul MPOPYUITBHBIX HaUUOHEMBHBIX MEXHUYECKUX KOMUMEeMmos.

7.5.8 YnpaeneHue 6ezonacHoOCTbIO

CeHcopHan CeTb He AOMKHA CTaBWTL Nog, yrposy 6e3onacHocTk Nogei Ww akTeoBs. enonHutensHble
YCTPOMCTBA MOMYT HaHECTW Bpeq NICAAM WMWK 3HaqMTENbHLIA ywepd akTueam. CeHcopHas CETb COAepKUT
npobnemy 6e30NacHOCTI NPU CTCYTCTBUW OBHAPYKEHUS BaKHBIX COBLITUA WKW NOXHbIX cpadaTeiBaHuax. [MNpn-
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MEPOM ABMNSETCSH CUTyaLWA, koraa Habop faTYMKoB, KOHTPONMPY OLWMX PUSMONOrMHEcKoe 3A0POBLE NayveHTa
WIW NOXKaPHOTO, BXOAALLEro B ropsllee sfaHue, NpenyckaeT OCTaHoBKY cepala. JIoxHoe cpabaTbiBaHue Mo-
KET BbI3BATL PeaKLMIo, KOTOpas MOXKET UMETb NOCNENCTBMA ANA 5e30NacHOCTW. YnpaeneHue 6e3onacHoCTL0
KPUTUYECKM BAXKHO B NPOMBILLINEHHLIX CUCTEMaX YrpaBneHus.

7.5.9 YnpaBneHue 6nsHecom

JaHHas CyLHOCTb BKMIOYAET B cebs GU3HEC-acneKThl CEHCOPHON CETW, HaNpUMep yJeT. YnpasneHuve
BWaHecoM OTCMEXKMBAET CryXDObl CEHCOPHOM CETH, MPELOCTABNAEMbIE NOMNb30BATENIO, U AETANM KAXA0rO UC-
MONB30BaHUSA, Tak YTO MOMB3OBATEN) BLICTABNAETCA COOTBETCTBYIOLMIA CUET. YNpaBneHWe GU3HECOM BKMIO-
yaeT B ce0si BefieHMe SMNeKTPOHHbIX 3anvcei.

7.5.10 YnpaBneHune QoS

MoHATWE KadecTBa OOCMYXMBAHWMSA MOXET ObiTb NPOAEMOHCTPUPOBAHO Ha nepeaade U3obpaxeHun n
BMAeo. MNpn Nnepefavde nsobpaxeHi NoNb30BaTENb MOXET 3aNPOCUTL ONpPeAeneHHoe paspelleHune 1 rmyBuHy
NMKCENS UNKW onpegdeneHHbli KOsMMULMEHT KadecTBa, UCNONb3YeMbl CXeMOW KOAWUPOBAHUS U30DpaKeHus,
Takoh kak JPEG. Mpw nepepade suaeomsobpaxeHns NOMUMO paspelleHus U rnybuHbl NUKCenen n kavecTea
KOAMPOBaHWA, NoNb3oBaTeNb MOXET JanpallMBaTh ONPEAENEeHHYI0 YacToTy KafpOB M CKBO3HYIO 3aflepXKy
nepepadqu. Monb3oBaTenb MOMET 3anpOCUTb MaKCUMU3AUMIO/MUHUMKM3aLUMIO nokazaTtenei QoS, Hanpumep
Haunyyllee KayecTBO M30BPaKeHWA, HE3ABUCUMO OT BPEMEHW NONYYEHUA Takoro n3obpaxeHns.

OBecneveHre ypoBHs QOS ABMNAETCH NPOCTLIM B CllyWae 4BYXTOHMEYHON CBA3W NO OAHOW NMHMM 1 obLwe-
M3BECTHOMY KaHany CBA3W, HO CTaHOBMTCH Bonee CnoXHbIM, KOrAa CBA3b OCYLLECTBSETCA Mo ceTu. B cnyvae
cBA3W no ceTk TpebosaHne QoS AONKHO BbITb conocTaeneHo ¢ TpeboBaHUAMKM Ha Pa3NUYHBIX YPOBHAX CTeka
MPOTOKOINOB ANA BCEX Y3MNOB, KOTOPbIE HAXOAATCH HA MYTW CBA3W OT UCTOMHMKA K MECTY HasHaueHus. [Mpeab-
aBnarTea TpeboBaHWE K ypoBHKD PHY (HanpuMep, K CKOPOCTU nepeaaqm 1 Yactote GUTOoBbIX OLIWMBOK), YPOB-
HIo MAC (BpemeHK nomyYeHna y3noM LOCTyna K KaHany), TPaHCNOPTHOMY YPOBHIO (HanpyvMep, K NpoToKomy
ynpaeneHwsi Nepeaaqer 1 NPoTOKOMY NoNb30BATENBCKUX AaTarpamm), Y POBHIO MapLLRY TU3aLMK U NMPUKNagHOMY
YpoBHIO (kadecTBy usobpaxeHna/suaeonaobpaxeHna B Touke cbopa 1 KoaPPULUEHTY cxaTud). 3TO CrNoXHO
CAenaTb Yepes NPOBOAHYIO MarucTpPalibHYIO CeTb. 3TO CTaHOBUTCSA eLLe CroXHee, Korpa NyTh BKIoYaeT B ceba
BecrnpoBogHbIE MAHUM CBA3K, W 3TO CTAHOBUTCA OMEHb CNOXHBLIM B CyYasx 6ecnpoBofHbIX AHeUcTbIX K ad-hoc
ceTell. OBecnederne QoS Yepes CeTb OCTAETCH aKTMBHOM 0BNacTLIO MCCrnefoBaHWA 1 pa3paboTok.

CeHcopHble CETKM MOMYT MCNONL30BaTL U30BpaKeHWA/BUIEOKAMEPDI, a TaKKe akyCcTUHECKME U CECMU-
Yeckne JaTymKkM, AaTuvKkM TEMNEPaTypbl, BIaXHOCTUW, CBETa, MHpaKpacHoro ManyyeHus 1 rasa. Onpeaene-
HWe KavecTBa MAMEPEHWI, BbINOMHEHHLIX 3TUMKW AaTyMKamy B TOUKe cbopa AaHHbIX, ABNAETCA HECNOXHON
3afaden. 3atem HeoBxogMMO pelluTh NpobneMbl, CBA3aHHbIE CO CBA3BIO NO CETH, KOTOopble BbinK onucaHbl
paHee. B criydae ceHcOpHbIX ceTel QoS onpefensaeTca Ha ypoBHE cryX0 U YPOBHE NPpUNOXeHWA. Hanpumep,
B NPWNOXKEHUWN MOHUTOPKHIA MPaHWLbI BAOMb rPaHuLbl MEXAY ABYMA CTpaHaMu yCTaHOBNEHO MHOTO TUNOB
BATYMKOB. [Monb3oBaTenNio He BAXHO, KakMe faHHble NOCTYNAaloT ¢ KaMep BUAEeoHabNogeHns, akycTUHeckmnx
BATYMKOB W CEHCMMUYECKMX AATYMKOB. Jna Nonb3oBaTens BaXHO UMEThL rapaHTUM TOro, YTO BEPOATHOCTb 06-
HapyXeHWa HapyLweHWs rpaHiy 3NoyMEILLNEHHWKOM BhiLLE ONpeaerneHHoro ypoBHs, B TO BpeMA Kak BEpoAT-
HOCTb MOXHOM TPEBOIM COXPAHAETCH HWKE HEKOTOPOro Apyroro ypoBHA. Taknum obpasom, QOS 3aBUCUT He
Toneko oT cbopa n obMeHa faHHeIMU, HO W OT o6paboTkn aaHHbIX. CnefoBaTenksHO, CyLWecTByeT Heobxoamn-
MOCTb B JONOMHUTENEHOM aTane Anga conoctasneHusa TpebosaHui QoS Ha ypoBHe npunoxeHus ¢ Tpebosa-
HWAMW Ha YpOBHe cryxb, a saTeM ¢ TpeboBaHUAMKM anropUTMoB 0BpaboTKKM K KAaYeCTBY AaHHbIX AaTuuKa. 3TO
nerde cAaenatb B crydae UeHTpann3oeaHHoM o6paboTkm gaHHbIX, YeM NPY MCNONL30BAHWK pacnpeseneHHoro
anroputMa gna obpaboTkK M3MEPEHUA faTvmKa.

Elle ogH1M acnekTom ynpasneHus QoS ABNAETCA 30Ha NOKPLITUA CEHCOPHON ceTu. B cnyyae mobunk-
HbIX aTYMKOB NONB3I0BATENE MOXET M3MEHHATE 30HY NOKPLITUA CEHCOPHOM CETH M COCPEeA0TOUMUTLCA Ha APy TON
0oBnacTh MOHWUTOPKH .

MoHATHE QOS B CEHCOPHLIX CETAX BKMOYAeT B cebd Bonbluee YUCNo acnekTos No cpaBHeHMIo ¢ QoS B
CBA3W M CETAX.

7.5.11 MOHWUTOPUHI cucTemsl

MOHWUTOPUHI CUCTEMBI — 3TO OTCNEXMBaHWE YHKUWOHMPOBAHWSA CYLLIHOCTEW CEHCOPHOW CETK B pearb-
HOM BpemeHW. Liensto MoHUTOpKHra aenaeTca obHapyxeHre cboes B CETW. 3TO TPeByeT HanudWg AaTHmKoB
B.nA oBHapyxeHuA cboeB B cyLHOCTAX. Jpyrum cnocobom obHapyxeHns cB6oeB ABNASTCH NOMMHECKUIA BLIBOA.
Hanpumep, ecny nokasaHWa gartivka TemnepaTypsl ABNAKTCA HeoObIMHBEIMK B laHHOE BPeMA ANa onpefe-
NeHHOro MecTa MNK OAMHAKOBLIMW B TEMEHWE AMWTENBHOMC Nepuoga BPeMeHK, Torda areHT MOHWTOPUHIa
CHOENaET BbIBOM, YTO AaTHYMK BLILLEN M3 CTROA. B OTBET Ha OTKa3bl KOMMNOHEHTOB NPEANPUHUMAIOTCH KOPPeKTU-
pYIoLLME AeCTBMA B MaKCUMAIbHO BO3MONHOM CTENEH .
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CeefeHUA 0 COOTBETCTEUM CCbhUTOYHBIX HaLMOHAaNbHbIX CTaHJapTOB MeXAYHapPOo4HbIM CTaHAAPTaM,
UCNOoNb30BaHHbLIM B Ka4YecTBe CCbINMOYHbIX B NPUMEeHeHHOM MeXAyHapOoAHOM CTaHaapTe

Tabnuya OA1

O603Ha4YeHUe CChINOYHOrO HaLUWMOHANBHOro CreneHb O603HavYeHNe U HaMMEHOBaHUE
cTaHaapTa COOTBETCTRMA CChIJTOYHOMS MEXLYHAPOAHOMO CTaHAapTa
[OCT P 56947—2016/1SO/ IEC/IEEE 21450:2010 IDT ISO/IEC/IEEE  21450:2010 «WMHdbopmaym-

OHHble TexHonorun. WHTepdelrc WHTenneKkTy-
anbHoro npecbpazoBaTena ANA [aT4YMKOB W
WCNOMNHWUTENbHBIX ycTpolcTs. Obwme dhyHKYMK,
NPOTOKOMNbI B3aUMOAEWCTBUA U hOPMaThl drekK-
TPOHHOW Tabnuubl AaHHbIX nNpeobpasoBarens
(GTAM»

CTBWA CTaHgapTa:
- IDT — npeHTWUHbIA cTaHAapT.

MpnmedaHune— B HacToAwen Tabnnye UCNonb30BaHO criegyowee yenoeHoe 0603HaUeHWe CcTeneHn COoTBET-
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