
OobE.[(YIHEHHhiH I1HCT11TYT JI.[(EPHbiX YICCJIE.[(OBAHHM 

JIA60PA TOPI151 YIH<I>OPMAL\YIOHHhlX TEXHOJIOfHM 

-J)/J Ha npa11ax pyKonucu 

~ 
HaMHOT ~MHTpuii EsreubeBH'I 

TEXHOJJOrJfH CETEBOM liJIM30CTH: KOHIJ,ElllJ,M.H, MO)J,EJIH 11 

AJifOPHTMhJ, PACllPE)],EJJEHHhiE CMCTEMhJ II CEPBHChl 

05.13.1] - MaTeMaTI1LfeCKOe 11 nporpaMMHOe 06ecneLfeHI1e Bbi411CJII1TeJJbHbiX 

MaWI1H, KOMOJJeKCOB 11 KOMObiOTepHbiX CeTeH 

(no TeXH11LfeCK11M HayKaM) 

ABTOPE<I>EPAT 

LII1CCepTaQI111 Ha C011CKaHI1e yLfeHOH CTeneHI1 

LIOKTOpa TeXH11LfeCKI1X HayK 

.[(y6Ha- 2021 



Pa6oTa BhlnOJlHeHa B MOCKOBCKOM focy)lapCTBeHHOM YHHBepCHTeTe HMeHH M.B. JlOMOHOCOBa 

Hay'IHbtii KOHCYJJbTSHT 

OIJ!uuuaJJbHbte onnoneHTbl 

(npu 118Jil1'11111) 

CyxoMJ/liH BRadtLwup AileKCGHOpo«u'l, 

ooKmop mexHtNeCKU.t HG}"K, npo¢eccop. Ja«eoy/Ou(Uii 

Jla6opamopueii M T ':t tL\1eHu MB. JloliWHOCO«a 

CG.My iino« KoHcmaHmliH £ 1J2eHbe6U'I, 

ooKmop mexHU'IeCKIIX Hay K, npo¢eccop, 

Ja«eoy/Otlfllii Ka¢ eopoii </JTAOY 8 0 PoccuiicKuii 

_YHU«epcumem opy:>IC6b1 napoOo«. 

flempeHKO AileKcaHOp K oncmanmuHOIIU'I, 

ooKmop cjJu.JuKO-.Mame.Mamu'lecKux nayK, npo¢ eccop, 

3a«eoy/Oll(Uii omOeJIOM </JTSYH 11Hcmumy m 

cucmeMHOZO npozpaMMUpo«aHUR Ullf. B . fl. 11«aHHIIKO«a 

PA H. 

flepeneJ/KIIH jl.111umpuii AfleKcanopo«U'I, 

OOKmop meXHII'IeCKUX nay K, OOI.(eHm, OeKaH 

cjJaK)'J/blllema 6bi'IUCJ/lltneJ/bHOii meXHW<ll <!JT50Y 80 

<<PRJaHcKllii zocyoapcm«eHHblii paouomexnu'lecKuii 

yHu«epcwnem U.M. B. </J. YmKllna>> 

C 3JieKTPQHHOil Bepcueil .liHCcepTlii..IHeil MOlKHO 0 3HaKOMHTbCll Ha OQJHUH8Ji hHOM Cailre 

06be.UHHeHI10rO HHCTHl)'fa li.UepHbiX HCCJJe.UOBaHHil B HHQJOpM8UHOHHO-TeJJeKOMMYHHKaUHOHHOil 

CeTH <<VfHTepHeT>> nO a.upecy : http:// . C ne'laTHOil Bepcueil .liHCCepTaUHH MOlKHO 

0 3HaKOMHThCll B HayqHo-rexHH'IecKoil 6H6JIHOTeKe OV151VI 

(r. ,[(y6Ha, MOCKOBCK8ll 0 6JJaCTb, y JJ. )l{o11HO-K10pH, ./1. 6). 

Y'leHhrn ceKpeTaph .uu ccepTauHOHHOro co seTa ( TeXHH'IeCKHil ceKpeTapb), 

ru>~p -~~O·M~M~'"~m "'Y" n """"M "''"' BM<P"'""' 
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06waH xapaKTepHCTHKa pa60Tbl 

AKTyaJJbHOCTb. feO-HHQJOpM8UHOHHble cepBHChl ( reO-HHQJOp MamtOHHbJe Cl 

noc11e.11Hee apeMll 6o11hWOe pacnpoCTpaHeHHe. He Bhl3h!BaeT COMHeHHil 1 

( cepBHChl , npoueCChl), CBll3aHHble C onpe.UeJJeHHeM MeCTOll0110lKeHf 

o npe.uemtiOII..IHX MeCT B cero.uHllwHeM MHp e. C !jlep a ux npuMeHeHHll 

3KOHOMHKH, rpalK.llaHCKHe H BOeHHbJe n pHMeHeHHll , p 83BHTHe HHQJp8CTp) 

liB11lleTCll rocy.uap CTBeHHhiM H nporpaMM8MH (GPS, fJIOHACC, 6eil.uy H .up . 

,[(Jill M06HJlbHhiX n pHilOlKeHHil (cep BHCOB) o npe.Ue11eHHe MeCTOn 0110lKeHHll 

BOCTpe6oaaHHhiX QJY"KUHil . H anpuMep , xopowo H3BeCTeH QJaKT, 'ITO em e 1 

Thl?" 6hJJJ 38.llaH a M06H11hHhJX coo6meHHliX CeTeil a CiliA 600 M11p.u. p83. 

'!aCTo 3anpaliiHBaeMbiH QlyuKUHOHM .liJlll M06H11hHhiX a6oHeHToB. Orpc 

cepBHCOB cymeCTByeT, Hanp HMep, llpDCTO BOKpyr O.liHOH QJY"KUHH 

ll03HUHOHHpDBaHHH ( HanpHMep , TaK H83b!BaeMbJe c heck - in - OTMeTK 

COUH8JlhHbiX ceTIIX). ECTeCTBeHHO, 'lTO HHQJOp M8UHll 0 ll03HUHOHHpDBaHI 

p011h .liJlll aBTOHOMHhiX yCTpoilCTB (po6oTOB). 

8 11HTep aType OTMe'laeTCll , 'ITO r11068!1hHhiH p blHOK ycrryr Ha OCHOBe MeCTI 

28.95 M11p .U . .1101111. CiliA B 20 19 ro.uy H OlKH.ll8eTCll, 'ITO K 2027 ro.uy OH JJ 

C WA. Vl cn011h30BaHu e cepaucoa c onp e.ue11enueM MeCTon orrolKeHHll y 1 

• BePTHK8JlbHbiX 0611aCTliX , T8KHX KaK n paBHTe11bCTBO H 060p OHa, Cp e.UCTBa 

p83B11e'leHHll , TP8HCllOpT, p 03HH'IH8ll TOp rOB11ll H 311eKTPQHH8ll KOMM 

o6p 83oaauu e H .upyru e . OTMeTHM, 'ITO, n o QJaKry, ace M06HJThHhJe cep au 

38BHCHMbJMH (con tex t -aware B aHr110ll3bi 'IHOH JTHTep aType) . 0 0.11 KOHTeKI 

H3MepHMbJe .UaHHbJe, KOTOp hle MOrYT 6h1Th .U06aBJJeHbl K MeCTOll0110lKeHHIO. 

acer.ua npHCYTCTByeT B KOHTeKCTe. 

BMeCTe c TeM , npoCToil aHanH3 cymeCTBYJOUIHX reo-HH QJOp MauHOHHhJX 

T011bKO 'laCTb cep BHCOB B pe8!1bHOCTH HCll011b3YeT r eo-KOOp.liHHaTbl. 

OC06eHHO 3TO KaCaeTCll KOHTeKCTH0-3aBHCHMhiX cepBHCOB, p e'lb H.lleT 0 

KOTOp ble HIUYTCll (npe.UOCTaB11liiOTCll, .liOCTynHhl ) n 0611H30CTH OT HeKOTOp C 

noucKOBhJX 38.lla'lax JTO npaKTH'IeCKH acer.ua Tll.K. TaK H83hrnaeM 8ll reo 

HeKOTOp8ll reorpaQJH 'IeCKH O'lep 'leHH8ll 0611aCTb, 3TO TaKlKe , !jlaKTH'IeC 

0611aCTH no6mt30CTH OT 38.llaHHOrO UeHTP8. KOH KpeTHOe H3MepeHHe 

p 8311H 'IaTbCll, HO B 111060M C11yqae- 3TO HeKOTOp all MCTpHKa, KOT0p 8ll 3aMeH. 

.llaHHOrO KOH KpeTHOrO cepBHCa TPaKTyeTCll K8K 611 H3KOe p aCCTOliHHe . 

Ec11H d - 3BK11H.UOBO p acCTOliHHe, toe - KOOp .UHH8TbJ, TO 6JTH30CTb ( np< 

MelK.lly .liBYMll TO'IK8MH A H 8 o n pe.Ue11lleTCll, O'le BH.liHO, n p OCTbiM YC110BHeM 

d(loc(A),loc(B)) < 8A, 
r.ue OA - He KOTOp Oe npe.Ue11bHOe paCCTOliHHe, KOTOp Oe liBJTJieTCll 611u: 

Bhm011HeHue TaKOro yc110BHll 6y.ueT 0 3Ha'laTh, 'ITO 8 HaxO.UHTCll no6mooc 

He liB11lleTCll Bcer.ua CHMMCTpH'IHhiM , llOCK011hKY y 8 MOlKeT 6biTh CBoe .!lOllY• 

BCer.ua OllHCblB8eTCll KaK HeKOTOpoe n p e.Ue11bHOe p aCCTOliH.He MelK.lly 06beKT. 

Co6CTBeHHO KOOp.UHH8Thl ( KOTOpble H onpe.UeJTliiOT llOCJle.UYJOUIHe 

OK83bJBaiOTCll 11HWb llpDCTbiM CllOCOOOM opraHH3auH.I1 .llaHHbiX (K!110'18MI 

0Tc10.ua noliBJTlleTCll H.llell - a He11b3ll JTH a Tll.KOM crryqae aoo6me OT 

HeKOTOpbiX cepBHCOB) OT reO-Bhi'IHC11eHHil H 3aMeHHTh HX p a60TOt 

(Henocpe.UCTBeHHO C llOHliTHeM 611H30CTH)? 11HhiMH CJTOBaMH, KaKHM-11HOO 0 

(H3Mep l1Tb) 611H30CTb (np oaep liTb Bhlll011HeHHe YK83aH.HOrO Bblllle HepaBI 

ll011HOCTbiO HCKJliO'IHB pa6ory C K~p~O~pwn~HII;IHLilaU.JallolllMJ:lHio------------

Hay'I.HO-TeXHH'I.ecKaH 

6H6JIHOTeKa 

OH.HH 
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fl epenellKUH J(MUmpuii MeKCGH0p06U'I, 

oo~~:mop mexHu'lecKUX HayK, ooqeHm, iJeKaH 
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<<PmaHcKUii zocyoapcmeeHHblii paouomexHU'IecKitu 

yHueepcumem UM. B. C/1. YmKUHa>> 

.LlllCCepTa~Heil: MOJKHO 03HaKOMHTbCll Ha oclJ~HaJ!bHOM Cail:Te 

HCCJie,UOBaHHH B nuclJopM~HOHHO-TeJieKOMMYHHK~HOHHOH 

' • C rre'!aTHoii. sepcueil: .uucce~ MOJKHO 

Hayqno-TexHli'!ecKoii 

yn. )l{onuo-Kropu, .u: 6). 

6n6JIHOTeKe OIDIH 

~OHHOro COBeTa (TeXHH'IeCKHil: CeKpeTapb), 

HaYK 

rj 
3eMJiliHM Enena Banepuesna 
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06maH xapaKTepucruKa pa6oTbi 

A~rryaJihHOCTh. feo-ImclJopM~OHHbie cepBI!Chi (reo-nnclJopM~OHHhie cncreMbi, GIS) IIOliYlJIIliii B 

IIOCJie,UHee BpeMll OOJihiiiOe pacrrpOCTpaHeHne. He Bhl3hmaeT COMHeHHH TOT clJaKT, 'ITO rrporpaMMbl 

(cepBHChl, IIpo~eCCbl), CBll3aHHbie C OIIpe,UeJieHHeM MeCTOIIOJIOJKeHI!ll, 3aHHMaiOT O,UHO H3 

orrpe.uerrliiOIII,IIX MeCT B cero.LlllliiiiHeM Mrrpe. CclJepa rrx npHMeneul!ll oxsanmaeT see o6naCTH 

JKOHOMIIKH, fPaJK,LlaHCKHe H BOeHHbie rrpiD.i:eHeHIIll, pa3BHTHe nnclJpaCTp}'KTY!lhl .LlJill TaKIIX CHCTeM 

liBJilleTCll rocy.uapCTBennhiMH nporpaMMaMII (GPS, fJIOHACC, Eeil:.uy u .up.). • 

,llnll M061IJlhHbiX IIpiiJIOJKeHHll (cepBHCOB) OIIpe,UeJieHI!e MeCTOIIOJIOJKeHl!ll liBJilleTCll O,UHOH ll3 CaMblX 

BOCTpe6osaHHhiX cllYHKIUiil. HanpnMep, xopoiiio IDBeCTeH clJaKT, 'ITO erne s 2010 ro.uy· soi:Jpoc "f.ue 

n1?" fiLm Ja.uan s M06ImhHh!X coo6meHHliX cereii. B ClllA 600 Mnp.u. pa3. <l>aKTH'!eCKH - 3TO CaMbiii. 

'!aCTO 3anpaiiillBaeMLiil clJYHKIUIOHan .Lllill M06llJibHhiX a6onemos. OrpoMHhlli IIJiaCT M06llJibHhiX 

CepBIICOB cymeCTByeT, HarrpHMep, npOCTO BOKpyr O,UHOH clJYHKIUIII 06Mena nnclJopM~eil: 0 

II03H~IIOHIIpoBaHUII (nanpUMep, TaK Ha3hmaeMhie check-in - OTMCTKH 0 MeCTOIIOJIOJKeHIIII B 

CO~IIaJibllhiX CCTliX). ECTeCTBeHHO, 'ITO ImclJOpM~ 0 II03~0HHp0BaHHII nrpaeT orrpe,UeJiliiOmyiD 

pOlib .LlJill aBTOHOMHbiX yCTpOHCTB (po60TOB). 

B JII!TepaTYPe OTMe'laeTCll, 'ITO fJIOfiaJihHhlli pbiHOK ycnyr Ha OCHOBe MeCTOIIOJIOJKeHI!ll O~eHIIBaJICll B 

28.95 MJIP.U . .uoJIJI. CIIIA s 2019 ro.uy n oJKH,UaeTcll, 'ITO K 2027 ro.uy on .uoCTHrneT 183 MJIP.U • .uoJIJI. 

ClllA. HcnoJib3osaul!e ceps11cos c orrpe.uenenneM MeCTononoJKeHl!ll yseJIII'IllJIOCh s pa3JIH'!HhiX 

BepTHKaJibHblX OfiJiaCTliX, TaKI!X KaK IIpaBHTeJibCTBO ll ofiopoua, cpe,UCTBa MaCCOBOll HHclJOpM~llll ll 
pa3BJie'leHIIll, TpaucnopT, po3HII'IHM TOproBJill n JJieKTpOHHM KOMMep~, 3.Upasooxpanenne, 

ofipa30BaHHe II .Upyriie. 0TMCTHM, 'ITO, IIO clJaKTY, BCe MOfiHJihHhie cepBHChl liBJiliiOTCll KOHTeKCTH0-

3aBHCIIMb!Mll (context-aware B aHfJIOll3bi'IHOll JIHTepaTYPe). Ilo,U KOHTeKCTOM IIOHHMaiOTCll JII06bie 

H3Mep11Mble ,UaHHbie, KOTOpbie MOfYT 6hiTb ,U06aBJieHbl K MeCTOIIOJIOJKeHIIIO. To eCTb MeCTOIIOJIOJKeHHe 

Bcer.ua IIpiiCYTCTBYCT B KOHTeKCTe. 

BMeCTe C TeM, IIpOCTOll aHaJIII3 cymeCTBywlljiiX reo-HHclJOpM~IIOHHbiX cepBHCOB IIOKa3b!BaeT, 'ITO 

TOJihKO 'laCTb cepBHCOB B peanhHOCTII IICIIOJib3YCT reo-KOOp,UHHaThl. B' 60JibiiiiiHCTBe cnyqaeB, 

oco6enno no i<acaeTCll KOHTeKCTII0-3aBHCHMhiX cepBIICOB, pe'!b IIJICT o .UaHHhiX (cepsnce, ycnyre), 

KOTOpbie HllJYTCll (rrpe,UOCTaBJiliiOTCll, ,UOCTyiiHbl) no6JIII30CTll OT HeKOTOporo llleCTa HanpiiMep, rrpH 

IIOIICKOBhiX 3a,Ua'!ax 3TO npaKTI!'IeCKH scer.ua TaK. TaK Ha3hmaeMM reo-peiiieTKa, Kor.ua 3a,UaeTCll 

neKoTopM reorpaclJH'!ecKn O'lep'leHHM o6naCTh, 3TO TaKJKe, clJaKTH'IeCKH, YKaJaHIIe ueKoTOpoii. 

o6naCTII no6JIII30CTII OT 3a,Uanuoro ~eHTpa. KoHKpeTHOe ll3MepeHIIe 3TOii. 6JIII30CTII MOJKCT 

pa31III'!aTbCll, HO B JII060M CJiyqae - 3TO HeKOTOpall MCTpHKa KOTOpall 3aMeHlleT paCCTOliHIIe ll B paMKax 

,LlaHHOfO KOHKpeTHOro Cepsnca TpaKTYCTCll KaK 6JIH3KOe paCCTOliHIIe. 

ECJIII d - 3BKJIII,Ll0BO paCCTOliHIIe, [oc - KOOp,Lli!HaTbi, TO 6JIII30CTb (IIpOCTpaHCTBeHHall 6JII!30CTb) 

MelK.Lly .UBYMll TO'IKaMn A n B orrpe.uenlleTCll, o'!esH,UHo, rrpoCThllll ycnos11eM 

d(loc(A),loc(B)) < oA, (1) 

r.ue oA - neKoTopoe npe.uenbuoe pacCTOliHHe, KOTopoe liBJilleTCll 6mi3KHM c TO'IKH 3peHI!ll A. 

BbiiiOJIHenne TaKoro ycnolmll 6y.ueT 03Ha'lan, 'ITO B naxo,UHTcll no6Jill30CTII oT A. 3To, s rrp~nrre, 
He liBJilleTCll Bcer.ua CIIMMCTpll'!HbiM, IIOCKOJibKY y 8 MOJKCT 6b!Tb CBOe .UOrryCTIIMOe paCCTOliHHe, HO 3TO 

Bcer.ua OIII!CbiBaeTCll KaK HeKOTOpoe npe,UeJibHOe paCCTOl!HHe MeJK,UY OfibeKTaMII. 

Co6CTBeHHO KOOp,UIIHaThi (KOTOpbie ll onpe,UeJiliiOT IIOCJie.uywmne reO-Bbi'IHCJieHllll) '!aCTO 

0Ka3h!BaiOTCll JIHII!b IIpOCTb!M CIIOCOOOM opraHII3~ ,LlaHHbiX (KJI!O'IaMll .LlJill IIOHCKa, HaiipiiMep). 

OTcro.ua IIOliBJilleTCll H,Uell - a neJih3ll Jill s TaKOM cnyqae soo6me OTKaJaTbCll ( OTKa3aThCll .Lllill 
HeKOTOpbiX cepBHCOB) OT reO-Bbi'IHCJieHHH ll 3aMeHHTb 1IX pa60TOll C HOBblMH MCTpHKaMH 

(nenocpe,UCTBeHHO C IIOHliTHeM 6JIII30CTII)? lfHbiMII CJIOBaMH, KaKIIM-JIHOO ofipa30M npliMO onpe,UeJiliTb 

(n3Mepl1Th) 6mi30CTb (rrposepl!Th Bhmonnenne YKaJaHUoro Bbllne nepaseHCTBa nerrocpe.uCTBeHHO), 

IIOJIHOCTbiO liCKJIIO'IIIB pa6ory C Kppu.np~mu.mu.a<I..Jai.QllMl,lll:Lo...----------· 

Hayquo-TeXHlftJeci<aH J 

6n6JIHOTCKa 
OHRM 
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()rqero B006~e B03HIIKaeT H)lel! OTKa3a OT reo-Bhi'IHCJierntii? C O,li,HOll CTOpOHbl, reO-BbJqiiCJieiiHll 

cero,li,Hll npe)l)laraJOT ~tocraroquo llCHLill nyu. pa3pa6oTKH cepBIIcos: PacnpocrpaneHIIe cMaJlT!iJOHOB II 
rno6aJILHLIX CIICTeM noJHIIIIO!IHpOBaHllll (GPS) ~terraer norryqenne nn!!JopMaiUIII o MeCTOnonolKeHIIH 
)locraroquo npoCTLIM. TiporpaMMHLie mrrep!!JellCLI ilnll :rroro npouecca CTaH)laJlTIDOBaHLI, eCTL 

ciiCTeMa noMeplKKIT (Hanp1IMep, reo-paciiillpeiiHll ilnll 6a3 ilaHHLIX). BMecre c TeM, nosceMeCTHoe 
IICITOnL30BaHIIe GPS He JIBJilleTCll nonuoCTLIO H)leanLHLIM. MLI OTMeqaeM J)leCL HMenno CIICTeMLI 

IT03Hl(llOHIIp0BaHllll, ITOCKOnLKY B 60nLIIIIIllCTBe . crryqaeB pa6ara reo-nn!!JopMal(llOHHhiX CIICTeM 
Ha'lliHaeTCll C 3anp0Ca KOOp)lHHaT. If TaKOll 3aiTpoC, }"'HTh!Ball npeo6na)laHIIe HMeHHO M06HnhHhlX 

ITOnh30BaTenell, B ITO)laBnll!O~eM 60nLIIIIIllCTBe CJI}"'aeB, 6y)leT BhiiTOnHl!ThCll HMeHHO Ha M06HnLHOM 
yCTpOllCTBe (CMaJlT!iJOHe), f)le IICITOnL30BaHHe GPS eCTL OCHOBHOll MeTO)l ITOJI}"'eHllll KOOp)lHHaT 
( onpe~teneiiHll MeCTOnonolKeHllll). MolKHo nepe'lliCnHTL crreilYIOil(lle npo6neMLI; 

- cepBIICLI, KOTopLie )lOnlKHLI pa6araTL B noMe~eHIDIX. llcnOnLJOBaHHe GPS B TaKHX cnyqallx 

3arpYilHeHo Hnii )lalKe ueBOJMOlKHO. Co6CTBenno rosopll, csll)lerenLCTBOM TOMY llBJili!OTCll 
c~eCTByiOil(lle II aKTHBHO pa3BIIBaeMLie pa3JIIIqubJe )lOIIOnHHTeJibHLie CIIOC06bi Ol(eHKH 
MeCTOrrorrolKeHHJI (TIIrra A-GPS); 

- pa6ara c GPS itOBOnLHO 3HeproJaTpaTHa; 

- GPS ciirnan MOlKeT 6LITh Ja6rroKHposanfll3MeHeH; 

- ToquoCTL GPS B ilOCTyiiHOM KOMMepqecKOM sap1Ianre MOlKeT 6LITL He)loCTaToqua. CooTBercrsenno, 
)lpyrHe MeTpiiKH, B IIpiiHIIIIIIe, MOfYT o6ecrrequTh 60nhiiTyiO TOqHOCTb; • 

- reorpa!!JnqecKHe Koop)lHHaThi llBJiliiOTCll o6beKTHBHOll xapaKTepiiCTHKOll. HesoJMOlKHO JanpernTh 
KaKOMY-JIII60 M06HnbHOMY a60HeHry HX IIOJiyqaTb. Ecnii 3TO KnJOq ilnll ITOIICKa )laHHhiX, TO 

orp~HTh rroiThJosarenell (HelKenarenLHLIX) B norryqeHIIII TaKoro KnJOqa uenL3ll. B TO speMll KaK 

)lOCTyii K KaKOll-TO )lpyrOll MeTpiiKe MOlKeT 6b!Tb Orp~eH ilnll KOHKpeTHhiX IIOnh30BaTenell. 3TO 
HanpmyiO OTHOCHTCll K IIOCTpOeHHIO CIICTeM 6e30IIaCHOCTII; 

- O,li,HO H3 OCHOBHhiX 3aMeqamill K ~eCTByiOil(HM MO)leJlliM - 3TO noMeplKKa pa60Thl C nO)lBIIlKHh!MII 
06'heKTaMII. feo-HH!!JopMaJIIIOHHbie cepBIIChl, oqeBH,li,HO, . IIpHBll3aHbl (3)leCh fOBOpHTCll, B nepByiO 
oqepe)lb, 0 nOIICKe) K CTaTnqeCKHM KOOp)lHHaTaM. illiipoTa II )lOnfOTa KOHKpCTHOfO MeCTa OCTaiOTCll B 

reO-IIH!lJOpMal(IIOHHhiX CIICTeMax IIOCTOllHHbiMII. A qTQ eCnii B03HHKaeT He06XO,li,HMOCTb npHBll3aTb 

Hanrn cepBIICLI (ycnyrn) K ilB~eMycll o6'beKry? BMeCTO cra~ecKOll reo-perneTKH, KOTOpall 
oniichiBaeT HeKoTOpyiO o6naCTL BoKpyr Heno)lBIIlKHoro o6'heKTa, B npe~tnaraeMOll MO)leJIII 

IICnonLJYeTCll TaKoe lKe rroHllrne (ero ananor, Ha CaMOM ~terre), HO ilnll ilBII~erocl! o6beKTa. TaKall 
BIIpryanLHall reo-pernerKa npe)lCTaBJilleT co6oll nepeMe~aiOIITyiOCll o6naCTL BOKpyr ilBIIlK~erocll 
o6'heKTa. C~eCTByiOT pa60TLI, KOTOpble paCCMaTpiiBaJOT IIIITerpanHIO nepeMe~aiO~Cll o6beKTOB B 

reo-IIH!lJopMaiUIOHHLie CIICTeMLI, HO ropa3itO npo~e pernaTh 3TY Ja)laqy 6e3 npe)lCKa3aHHJI TpaeKTOpiill 
)lBlllKeHHJI II 6e3 06p~eHHJI K reo-BuqiiCJieHHllM. 

~pyroll BalKHoii npo6neMoll, CBl!JaHHOll c ncnoJILJOBaHIIeM KnaccnqecKOll KnneHT-cepsepHOll Mo~terrn 
(apXI!TeKTYPLI) reO-IIH!lJOpMal(liOIIHbiX cepBIICOB, llBJilleTCll He06XO,li,HMOCTb ilnll IIOJib30BaTeJill cepBIICa 
~tenHTbCll nn!!JopMaiUJell o csoeM MecrononoJKeHHII c noCTaBIIIllKOM ycrryr. llMeuuo Ha cropoHe 

nOCTaBIIIllKa ycrryr (cepsnca) IIpOIICXO)liiT CpaBHeHIIe KOOp,li,HHaT nOJih30BaTenll II KOOp)lHHaT, 
'COOTHOCHMbiX C CcpBIICHbiMII 06'beKTaMll. 3Ta He06XO,li,HMOCTb npe)lOCTaBneHHl! llH!lJOpMaJIHH 0 

MeCTonorroJKemrn llBJilleTCll IlcroquHKOM npo6neM c npHBaTHOCTLIO ilaHHLIX, qro rrpnHIIIlllllaJILHO 
uenpeo~tonHMo s KnaccnqecKoll MO)lenn reo-cepBIICOB. BalKHOCTb (socrpe6osaHHOCTb) perneHHii B 

o6naCTII coxpaneiiHll· npiisarnoCTH np11 IlcnonLJOBaHHH nn!!JopMaiUJII o MecrononoJKeHHII MOJKHO 

oueHHTh, HanpiiMep, TaK. C 2016 ro~ta cepBIIC Google Scholar (noncKOBall CIICTeMa Mll HayqHhlX 
ny6nHKaJIIIll n rrareHTOs) Haxo)liiT 6onee 300 000 ccLmoK no noiicKOBOMY 3anpocy location sharing 
privacy. 3TO IIpl!Mall Ol(eHKa KOniReCTBa HayqiibiX pa60T (rraTeHTOB), 3arparHBaiO~ B TOll llnH IIHOll 

CTeneHI! 3TY npo6neMaTHKy. HenOcpe)lCTBel!HOe IICnOnLJOBaHHe MeTpiiK 6JrnJOCTH, 6e3 o6p~eHHll K 
reO-KOOPilHHaTaM, paCCMaTpiiBaeMoe B )laHHOll pa6ore, II36aBnl!eT nonbJOBaTenell cepBIICOB OT 
Heo6xo)liiMoCTH coo6~aTb croponnHM·nposaii)lepaM nn!!JopMaunH? :o co6CTBennoM MecrononoJKeHHn, 

\ -~ .. .;, i' :: '; .::~- .~·-
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paBHO KaK II npenllTCTBYeT OTCnelKHBaHHIO IICITOnh30BaHHJI cepBIICOB CO CTOpOHhl nposaii)lepOB. 

B )l!ICCCJlTaiUIOIIHOll pa6oTe npeitCTaBneH HOBhlll nO)lXO)l K nporpaMMIIpOBaHHIO cepBIICOB 
(npHnOlKeHHii), IICnOJib3yiO~ IIH!lJOpMaJIHIO 0 MeCTOnonolKeHHH. TipeMOlKeHHall MO)lenh OCHOBaHa 
Ha IICIIOnL30BaHHII )lpyrOro Ha6opa MeTpiiK (nO cpaBHeHHIO C KnaCciiqeCKHMII reO-KOOp)lHHaTaMII) IIpii 

C03)laHHII TaKHX cepBIICOB. 3m MeTpiiKH 6yilYT Olll!ChiBaTh (XapaKTepli30BaTh) 6JIH3KOe pacnonolKeHHe 
M06HnhHbiX yCTpOllCTB. Tipii 3TOM MeTpiiKH II03B0nl!T He TOnLKO 3aMeHHTh B HeKOTOpbiX reo

IIH!lJOpMaiUJOHHbiX cepBIICax IICnOnL30BaHIIe reO-KOOp,li,HH3T. lfX IIpiipO)la nOJBOnHT Olll!CaTh HOBble 
MO)lenii cepBIICOB, KOTOpLie panee HeB03MOlKHO 6LIDO peaniDOBaTh Tpa,li,Hl(IIOHHhiMII MeTO)laMII 

nocrpoeHHl! reo-nnclJopManiiOHHLIX cepBIICOB. ll~teonornqecKII onn 6yw noxolKH 11a reo

nH!!JopMaiUIOHHLie cepBIIChl TeM, qro HX !lJyuKHIIOHHpOBaHHe 6y)leT npOIICXO,li,HTh B HeKOTOpoll 
nOKanhHOll 06JiaCTH (npOCTpaHCTBeHHOll 6JIII30CTH K HeKOTOpOMY o6beKry). Ho IICnOnb30BaHHe HOBOfO 
no.zi.lW)la K onpe~terreHIIIO ( !lJIIKCaiUIII) MecronorrolKeHllll IIpiiBO)liiT II i HOBLIM KnaccaM, KaK 

HH!lJopMal(IIOHHblX CIICTeM, TaK II nporpaMMHblX cpe)lCTB ilnl! HX pa3pa6oTKII. lfMeHHO IICCne)lOBaHIIIO 
Hosoro Knacca pacnpe~terrennLIX TexHonoriill oJI ceps11cos 6ecnposo)lllbiX cerell II Mo6nnLHLIX 

IIJiaT!lJOpM, IIOCTpOeHHLIX Ha OCHOBe nOHHTHJI CeTeBOll 6nH30CTH, II nOCB~eHa HaCTO~all pa6oTa. 

B npeilCTaBJieHHOll HOBOll rrporpaMMHOll apXI!TeKTYPe ilnll nocrpoeHHJI cepBIICOB C IICnOJib30BaHHeM 
IIH!lJopMaUIIII o MecrononolKeHIIII OTCYTCTByer pa6oTa c reo-Koop,li,HHaTaMII (npeo~toneHIIe npo6rreM, 
CBll3aHHLIX c HcnorrLJOBaHIIeM GPS), OTCYTCTsyer Heo6xo)liiMOCTL coo6~aTL nn!!JopMaJIHIO o 

MecronorrolKeHIIII nposaii)lepy. ycnyr (perneHIIe npo6neM c npHBaTHOCTLIO). ~Jill peaniDanHII 
YKa3aHHLJX xapaKTepiiCTHK KJiaccnqecKall KniieHT-cepsepHall MOileJIL ilnll ceps11cos II IIcnonLJOBaHIIeM 

nn!!JopManllll o MecronorroJKeHIIII (norryqeHIIe nonLJOBaTerreM reo-Koop,li,HHaT OT GPS II nepe~taqa IIX 

rrposaii)lepy) JaMeHl!eTCll Ha pacnpe~teneHHyiO KH6ep!lJI13JiqecKyiO CIICTeMy (nposaii!lep )lOCTaBJilleT 
IIH!!JopManHIO ceps11ca itO nonLJosarenell). 

CnneHI, pa3pa6oTaHHOCTII TCMbi. B tu!ccep1'aUIIOHHOll pa6ore npe~tcrasneHa HOBall pa3pa60TKa, 

He HMeiO~all npl!MLJX ananoros. BMecre c TeM oHa 6a3npyercll Ha pll!le CBll3aHHLJX TexHorrornll, 

KOTOpLie pa3BIIBaiOTCll 6biCTphiMII TeMnaMII II 3aCJIYlKH8aiOT rny60KOro BCeCTOpOHHero 
IICCJie)lOBaHHll, HaqHHall C KOHl(eHTyaJILHhlX MO)lenell II TeXHOnornqeCKHX OCHOB II, CaMOe rnaBHOe, 

BIIJIOTh itO HOBLIX, He npiiMeHl!BillHXCll paHee, acneKTos ncnorrLJOBaiiHll. llccne~toBanlle, crasrnee 

rnasHOll uenLIO HaCTo»~ell pa60TLI, noTpe6osano myqeHHJI uerroro cneKTpa aKryanLHLJX 
HanpasneHHii, pe3ynLTaTLI KOTOporo 113nOJKeHbl B npe)lCTaBJieHHOll pa6ore. KpaTKO paCCMOTpiiM 3TH 

HanpasneiiHll, KaJK)lOe H3 KOTOpLIX, B TOll HJIII HHOll crenenn, paccMaTpi!BaeTCll (3aTpariiBaeTCll) B 
,li,HCCCpTaiUIOHIIOll pa6oTe. 

B HaCTOl!~ee speMl! cy~ecrsyer MHOJKeCTBO pa60T B o6naCTII reo-HH!!JopMaiUJOHHhiX 
CHCTeM. 3Ta TeMaTHKa B HaCTO~ee BpeMll llBJIHeTCH )lOBOJibHO BOcrpe6osaHHOll. Y CJIOBIIeM Mll 

pa3BIITHJI 3TOro HanpasneHIIll CJIYlKHT IllllpOKOe pacrrpocrpaHeHIIe CIICTeM rno6anLHoro 
n03HIIIIOH11poBaHllll (GPS), CTall)lapTll3al(HJI )lOCTyiia. K HIIM Ha rrporpaMMHOM ypOBHe 

(CT3Hilaprn3anllll cpeitCTB · Janpoca ilaHHLIX - nporpaMMHLIX IIIITep!!Jellcos) II rnnpoKoe 
IIpOHHKIIOBeHIIe M06HnbllhiX yCTpOllCTB (cMaJlT!iJOHOB). 3)leCb MOlKHO OTMeTHTb paOOThl pOCCIIllCKHX 
II Japy6eJKHLIX yqeHLIX BJI. UseTKoBa, A.~. llsannnKosa, ll.H. POJeH6epra, A.S. Fotheringham, R. 
Johnston, Xiang U, J. Townshend. 

OuTorrornqecKHe sonpoCLI II KnaCcii!lJIIKal(Hll GIS paccMaTpiiBaiOTCll B pa6oTax Max J. 

Egenhofer, J. Malczewski, P. Fisher 11 itpyrHX. ~ Mo6nnLHLIX ycrpOllCTB, KOTOpLie II CTanii 
OCHOBHb!Mll llHCTpYMeHTaMII (IICTOqHHKaMII) C03)laHllll reo-OpiieHTHpOBaHHhlX 3aiipOCOB, IIOHl!TIIe 
GIS np~ecKH nosceMeCTHo JaMeueHo KOI!TeKCTH0-3aBIICHMLIM nporpaMMIIpOBaHIIeM (context 
aware B aHrnOll3blquOll JIHTeparype). TIOil KOHTeKCTOM IIpHIIllTO noHIIMaTh ni06hle IIJMeplleMLie 

(onpe)leJilleMLie) xapaKTepiiCTHKII OKpYlKeiiHll, KOTOpble MOfYT 6LITh )l06aBneHLI K 
MeCTOnOJIOJKeHIIIO. lfHLIMII CnOBaMII - 3TO MeCTOnOnOJKeHHe BMeCTe C HeKOTOpbiMII 

)lOnOnHIITeJibHhiMII XapaKTepiiCTHKaMII. lfMeHHO 3)leCb IICnOJib30BaHHe nOHl!Tllll 6nH30CTII IIpi!HOCIIT 
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nan6orrhllllfe npeiiM}'mecrna. no cprumemno c npoCTO ll.IIcl>poBhiMII xapmepiicriiKaMII 

(Koopp,ImaTaMII) MeTpiiKII 6JJH3ocrn necyr 6orrhme HH4JopMall,IIII. Mhi MomeM o)(HospeMenno 

onpep,eJJIITh naxo)K)(enne KJJIIeHTa (noJJh30BareJJJI cepBIIca) no6JJII30crn OT neKOTOpoii 

reorpa4JII'IecKoii roqKIJ, TO ecn, no cyrn, OIIellliTh Koop)(HIIani, a TaKJKe nop,TBep)(HTb naxo)K)(eniie 

p,pyniX o6beKTOB n06JJII30crii (qro II 6yp,eT liBJUITbCll npHMepOM KO!ITeKCTa IIJJII KOHTeKCTHOll 

HH4JopMall.IIII). Bonpochl KOHTeKCTH0-3aBIICIIMhiX CIICTeM paccMaTpHBaJOTCll B pa6oTax B.Schilit, 

A.Dey, Gregory D. Abowd II Mnornx p,pyrnx. Cxomee no ceMaHTIIKe nanpasrrenne B aHrJIOll3hJqHOii 

JJIITeParype Ha3biBaeTcll Mobile and Ubiquitous Computing. Heo6xo)(IIMO oTMeTIITh, qro 

oreqeCTBeHHhie IICCJJeP,OBaHIIll B 3TIIX o6rraCTllX npaKf~IqeCKII OTCYTCTByiOT. 

Mo61IJlhHhie BhjqiiCJJeHIIll Tecno CBll3aHhi ( onpe,ll;eJJJIIOTcll :ITHM) c o6pa6oTKoii AaHHhiX 

cencopos M061IJlhHhiX yCTpoiicrn. 06pa6oTKa AaHHhiX M061IJlhHhiX cencopos, cosMeCTHhiii anaJJH3 

cencopHhiX )(aHHhiX (sensor fusion) o6c)'JK.naeTCll B pa6oTax R.Olfati-Saber, T. Choudhury, A. T. 

Campbell, P. Dourish. 3To nruipasnenne ecreCTBeHHhiM o6pa30M CBll3aHO c ananii3oM AaHHhiX, 

MaTeMaTII'IeCKOll CTaTIICTHKOll, TeOplleii rpa4JOB. 06III,IIX nO,ll;XO,ll;OB, 3aKph!BaiOIII,IIX Bee BOnpOChl 

npHMeHeHIIll 3,ll;eCh HeT, OOJihlllllHCTBO OCHOBOnOJiaraiOIII,IIX 3a,n;aq eme He pemeHO. llpo6neMbl II 

OTKPhTihie BOnpOChl eCTb, KaK Ha TeXHII'IeCKOM, TaK II Ha MeTO,ll;OJIOfll'leCKOM ypOBHllX. 

Bonpocbi nepep,aqu ,ll;aHHhiX (AaHHhiX M06HnhnhiX cencopoB, nanpHMep) 6onee pa3pa6oTaHhi 

(no cpasnemno c ,11;pyrHMn, panee paccMoTpeHHhiMn TeMaMII) B OTeqecTBennoii naYKe. Ha yposne 

MaTeMaTII'IeCKOfO annapaTa 3,!J;eCb 11CnOJJb3YeTCll TeOpiill cnyqaiiHhiX npOIIeCcoB, TeOpllll MaCCOBOfO 

o6cnymimaHHll. B :rroii CBli3H MOJKHO oTMeTIITh BKJJa.n; poccniicKIIX yqeHhiX A.,[{. XapKeBII'Ia, B.M. 

BnlllileBcKoro, K.E. CIIM}1\nosa, M.A. Illnenc-Illnenne. 

BMeCTe C TeM He06XO)(IIMO OTMeTIITh, qTO 60JJhlllllHCTBO pa60T, 3aTparHBaiOIII,IIX CeTeBbie 

acneKThl, lll!KaK ~e Kacanuch npiiKJJa)(HOro nporpaMMnposaHIIll. HMell B BMY MO,ll;eJJh OSI (Open 

Systems Interconnection), npaKfll'leCKII scer,11;a paccMaTpHBaJJIICh II paccMaTpHBruOTCll sonpOChi ,11;0 

TpancnoP™oro ypOBHll BKJJJOqHTenhno. Qqesii)(Ho, qro npiiKJJa,n;Hhie acneKThi Kpaiine BaJKHhi. KaK 

npHMep MOJKHO npuseCTH rpMymee sne,11;penne 5G, rAe oqesii)(HOCTb H3Menen1Iii B TexnonornllX 

pa)(HO,ll;OCTYfla CeTII OCTaBJJJieT, TeM He MeHee, OTKPbiThiM BOnpOC 0 HOBhiX BaJKHbiX TipiiJIOJKelll!llX 

(killing application). HaCTOlllllall pa60Ta nOCBllllleHa IIMeHHO CIICTeMHOMy nporpaMMHOMY 

o6ecneqeHIIIO ,li;Jill C03,ll;aHHll npiiKJJa)(HhiX cepBIICOB, IICnOJih3YJOIIIIIX nn4JopMaiiHIO 0 

MeCTOnOJIOJKeHHH, a TaKJKe nporpaMMHhiM Cpe,ll;CTBaM ,li;Jill pa3pa60TKII TaKIIX cepBIICOB II HCnOJih3YCT 

cymeCTBYJOilllle cereBhie MeXaHH3Mhi ''KaK ecn". Bee npe,li;JiomeHHhie B pa6ore MO,ll;enu II 

anropurMbl KaCaiOTCll IICKJJJOqHTeJihHO ,ll;OCTYfla Ha nporpaMMHOM ypOBHe K CeTeBhiM B03MOJKHOCTliM, 

pa3rprurnqeHIIl! ,ll;OCTYfla nO ypOBIIliM 6e3onaCHOCTII, HO HIIKaK He 3aTpafiiBaiOT CaMH CeTeBhle 

npOTOKOJihi. 

HaCTOlllllall ,ll;HCCePTaHIIll 6a3npyeTCll Ha pa6oTax aBTOpa, KOTOpble 6biDII O)(HIIMH II3 nepBbiX 

B o6nacrn HCnOJih30BaHIIll CeTeBOll 6JJII30CTII (CeTeBOll npOCTpaHCTBeHHOll 6JJII30CTII - OCHOBHOll 

MO,ll;eJJII, paCCMaTpiiBaeMOll HHJKe) HMeHHO ,li;JJll C03,ll;aHIIll pacnpe,ll;eJJeHHhiX IIH4JOpMaiiiiOIIHhiX 

CIICTeM II cepBIICOB. 3TO no.u;rnep)K)(aeTCll MHOroqucneHHhiMII II!ITHpOBaHHl!MII pa60T, 

Ony6JJHKOBaHHbiX aBTOpOM no 3TOH TeMaTHKe. MOJKHO TaKJKe OTMeTIITh, qTO naTe!ITHhlll nOHCK 

Google noKa3hmaeT 6onee 135 000 cchmOK (nocne 2015~ro,ll;a), ynoMIIHaiOIII,IIX ccreBYJO 6nii30CTh 

(network proximity). OTMeTHM, qTO ceTeBaH npoCTpaHcrneHHall 6JJH30CTb (npeMomeHHall 

apXITTeKTypa) B ,ll;aHHOll pa6ore paCCMaTpHBaeTCll KaK 3aMeHa II ,ll;OnOJIHeHHe ,li;JJll MO,ll;eJJeii, 

HCnOJJb3YJOIII,IIX reO-BbJqiiCJJeHIIll, II HHKaK He nepeceKaeTCll C CeTeBOll 6JJII30CThiO (,ll;OCTYflHOCTb!O), 

paccMaTpnsaeMoii c roqKH 3peHHll opranH3aii,JIII cereii IIJIII coep,HneHHll yCTpoiicrn. 

,[{HCCCPTall.IIOHHall pa60Ta nperell,ll;yeT Ha npe,ll;CTaBJJelll!e HOBOfO nporpaMMHOfO nO,ll;XO,ll;a 

(nosoro KJJacca Mo)l;erreii pacnpe,11;erreHHhiX BhjqHCJJeHnii) Mll c03,ll;aHIIll cepsncoB (npnrromeHHii) 

KOTOpble IICnOJJh3yiOT 4Jm HaxO)K)(eHHll KJJHeHTa (nOJJh30BaTeJJJ1) B npOCTpaHCTBeHHOll 6JJII30cr1I OT 

HeKOTOpoii reorpa4JII'IeCKII OrpaHII'IeHHOll o6rracrn (cepBIIChl, 3aBHClllliiie 0T MeCTOnOJJOJKeHIIll). 

llpn 3TOM )(JJJI npe,ll;CTaBrrem!ll reorpa4JIIqeCKOll TipiiBli3KII He 6y,11;YT IICnOJJh30BaThCll reo

BbjqliCJJeHHll ll HH4JopMaiUlll 0 reO-KOOp)(HIIaTax ITOJJb30BaTeJJJI He 6y,!J;eT ,ll;OCTynHa nOCTaBIIIHKY 

~ 

7 

ycnyr (cepsncy). 
llepBbiM Hpii6JIIf)Kelll!eM TaKOfO pO,ll;a cepBHCOB liBJJJIIOTCll reo-HH4JOpMall,IIOHHbie MO,ll;eJJII: 

noucK AaHHhiX (ycnyrn) B HeKOTopoii reorpa4JII'IecKH oqepqeimoii o6nacrn (reo-pemeTKa n T.,ll;.). C 

3TOll TOqKII 3peHHll, npe,li;JJOJKeHHhie nO,ll;XO,ll;bl npOCTO )l;06aBJillJOT aJJbTepHarnBy II3Mepemno reo

KOOp)(HHaT. 0CHOBHbie -OTJJII'IIlll naqHHaJOTCll TOf,ll;a, KOr,ll;a TOqKII npe,ll;CTaBJJeHIIl! ycnyr (IIeiffPhl 

reo-pemeTOK, ecnii npoBO)(HTb napmenu c reo-cepBIICaMn) nollBJJJIIOTCll n IIcqe3aJOT )(HHa,"ll'leCKH, 

a CaMH cepBIIChl nOJJHOCTbiO He,ll;OCTYflHhl BHe 3a,ZJ;aHHhiX reo-pellleTOK. HOBhJii KJJaCC cepBIICOB 

nOliBJilleTCll TaKJKe TOf)l;a, KOf,ll;a o6nacrn npe,ll;OCTaBJJeHIIll cepBIICOB (nanpHMep, ,ll;OCTYflHOCTH 

,ll;aHHhiX II ycnyr) npl!MO np11Bll3aHbl K ,li;Bl~MCll ofu,eKTaM. HruipHMep, 3TO He OKpyJKHOCTb C 

HeKOTOpbiM pa,n;nycoM BOKpyr HenO,ll;BITJKHOfO 06neKTa (reo-TOqKII C 4JHKCHpOBaHHhiMII 

KOOp)(HHaTaMII), a HeKOTOpall o6nacTh BOKpyr ,li;B~efOCll ofu,eKTa (aBTOM06IIJJJI, 

mene3HO,ll;opoJKHoro sarona, qenoseKa II T.,!J;.) IIJIII co6crnenno ,ll;B~IIUil!Cll o6neKT (HanpHMep, 

HpOBepKa naxo)K)(eHHll B TpaHCnOpTHOM cpe,ll;CTBe). ,[{pyrHM HOBhiM MOMeiiTOM liBJJJICTCll TO, qro Mli 
OIIeHKII MeCTOnOJIOJKeHIIll BMeCTO napbl reO-KOOp,ll;IIHaT (naphl queen) 11CnOJJh3YeTCll onpe,ll;eJJJieMall 

KOHKpeTHbiM cepBIICOM (ycnyroii) 1IH4JopMalJ,IIll (CTpYKTYPa ,ll;aHHbiX), qro n03BOJJJICT onpe,ll;eJJl!Th II 

IICnOJJb30BaTb pa3Hble MeTpiiKII, a He TOJihKO, HaTipiiMep, 3BKJJH,li;OBO paCCTOl!lll!e. 

KpaTKo, Mll paccMOTpeHIIll cne,ll;YJOIII,IIX pa3,11;enos, pe3yJJbTaThi pa6oThi MOryT 6bTih 

npeACTasneHhi cne)(YJOIIIIIM o6pa3oM. ,[{nccepTaiiHOHHall pa6oTa npeMaraeT HOBYJO (He 

cymecrnosasmYJO panee n ne IIMeiDmYJO liBHhiX nporoTill!oB) nporpaMMHYJO apXHTeKTypy Mll 

cepBHCOB, IICnOJJh3YJOIII,IIX IIH4JOpMaiiiiiO 0 MeCTOnOJIOJKeHIIII. llpe,li;JJOJKeHHall apXIITeKTypa 

3aMeHlleT KJJaccll'lecKYJO KJJHeHT;cepsepHYJO MO,ll;enh Mll TaKHX cepsucos pacnpe,11;enennoii KH6ep-

4JII311'1ecKoii cucreMoii, r,11;e 4>1I311'1ecKaH qacn peaJJH3yeTcll nocpe,ll;CTBOM npe,ll;CTaBneHIIll y3nos 

6ecnpOBO,ll;IIhiX CeTeii. B paMKax HOBOll apXHTeKTyphl cepBIIChl ,ll;OCTaBJJliiOT CBOIO HH4JOpMaiiHIO 

KJJIIeHTaM (KJJIIe!ITCKIIM KOMnOHeiiTaM cepBHCOB B pacnpe,ll;eJJeHHhiX npiiJIOJKeHIIllX) IICnOJJb3Yll 

MeXaHII3Mhl npe,ll;CTaBJJeHIIl! Y3JJOB 6ecnpOBO)(HhiX CeTeii. TaKall CXeMa IICKJJJOqaeT Heo6XO,ll;IIMOCTh 

,li;Jill KJJIIe!ITOB npe,ll;OCTaBJJJITh nposaii.zl:epaM HH4JOpMaiiHIO 0 MeCTOnOJJOJKeHill! II He ,ll;aeT 

B03MOJKHocrn OTCJJeJKIIBaTh HCnOJJh30BaHHe cepsuca. <l>II3HqecKH- orpanll'leHHaH o6rracn 

pacnpoCTpaneniill curnana ( orpanll'leHH'aH o6nacn Aocrynnocrn npe,ll;CTaBneniill Y3JJOB 

6ecnpOBOJJIIbiX CeTeii) o6ecneqiiBaeT JJOKaJJII3aiiHJO CepBIICOB (IIX ,!J;OCTYflHOCTb B OrpaHII'IeHHOll 

o6rracrn). HOBall apXIITeKrypa ,ll;OnyCKaeT II HOBhlll KJJaCC cepBIICOB, HCnOJJh3YJOIII,IIX IIH4JOpMaiiHJO 0 

MeCTOnOJJOJKeHIIII. 3TOT HOBhiH KJJaCC MOJKCT 3MYJJ1IpOBaTb Tpa.n;IIlUIOHHbie reo-cepBHChl, a TaKJKe 

no,ll;,ll;epJKHBaTb pa6ory, KaK C nO,ll;BHJKHhiMII 06neKTaMII, TaK II C nO,li;BIIJKHhiMII aHaJJOfaMII- reo

pemeTOK. K HOBhiM B03MOJKHOCTliM npe,li;JJOJKeHHhiX cepBIICOB (KJJacca CepBHCOB) OTHOCIITCll TaKJKe 

B03MOJKHOCTb IICnOJJb30BaHIIll OOIThllierO (nO cpaBHeHIIIO C KJJaCCII'IeCKOll MO,ll;eJJbJO reo-CepBIICOB) 

KOJJII'IeCTBa MeTpHK ,li;JJll OIIeHKH MeCTOnOJJOJKellllll, a TaKJKe B03MOJKHOCTb IICnOJJh30BaHIIll 

TpaHCnOpTHbiX MeXaHII3MOB Kll6ep-4JII3HqecKOll CHCTeMbl. 

TaKIIM o6pa30M, IICXO,ll;ll 113 BhiilleCKa3aHHOfO, paCCMaTpHBaeMall 06JJaCTb HCCJJe,ll;OBaHIIll 

HaxO,ll;IITCll na CThiKe pMa p,pyrnx nanpasrrennii. no::~roMy, B IIJiaHe OIIeHKH cymecrnYJOmero 3a.n;erra, 

3,ll;eCh Heo6xo)(IIMo paccMaTpHBaTh TaKne Hayqno-npHKJJa)(Hhie ,ll;OMeHhi, KaK, HanpnMep, olffOrrornu 

reO-HH4JOpMall,IIOHHhiX CIICTeM (Mli onpe,ll;eJJeHIIll B03MOJKHOCTell OTKa3a OT HCnOJJh30BaHIIll reo

KOOp,ll;IIHaT), neqeTKYJO JJOfHKY (Mll cpasHeHIIll MeTpHK), MO,ll;eJJII CTpYKTYP ,ll;aHHhiX H cpe,ll;CTBa 1IX 

OIIHCaHIIll, npoiieccbl sepu4JHKall,IIII n Tpanc4JopMall.IIH, cxeMhi 6a3 ,ll;aHHhiX, 6ecnpoBOAHhie cern II 
MO,ll;errn Y3JJOB B 6ecnpoBo,ll;HhiX ceTliX, o6rraqHhie BhJqncrreHIIll. 

06beKT II npe,ll;MCT IICCJie,ll;OBaHHII. Qfu,eKTOM IICCJJe,ll;OBaHIIll liBJJli!OTCll pacnpe,ll;eJJeHHble 

IIH4JOpMaliiiOHHbie CHCTeMhl (TeXHOJJOnrn/cepBIICbl), IICnOJJh3YJOIIIIIe HH4JOpMllll,HIO 0 

MeCTOnOJJOJKeHHH, a npe,li;MeTOM IICCJJe,ll;OBaHIIll - KOHIIeTiryaJJhHhle, a6CTpaKTHble II npOrpaMMHhie 

MO,ll;eJJII II MeTO,ll;bl npe,ll;CTaBJJeHIIl! H aHaJJ!f3a ,ll;aHHbiX B TaKIIX CIICTeMax. 

IJ,eJUI II 3lm3'111 IICCJie)I.OB3Hil!l. QeJJb paOOThl COCTOIIT B pa3pa6oTKe II HCCJJe,ll;OBaHilll HOBhiX 

nporpaMMHhiX MO,ll;eJJell II MeTO,ll;OB nOCTpOeiD!ll HOBOfO KJJaCCa pacnpe,ll;eJJeHHhiX HH4JOpMaiU!OHHhiX 
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CIICTeM, IICnOJih3yiOIIIIIX !lJaKT 6JIII3KOrO. B3aliMHOro pacnOJIOJKeHIIJI ITOTpe61ITeJieH II 

npoll3BO,lllfl'eJieH (IICTO'IHIIKOB) ,llaHHhlX (ycrryr) liJili 06'beKTOB !IX npe,IICT3BJil!IOIIIliX II 

6a:mpyromnxcll na arrhn:pHarnBm.IX reo-Bhl'IIICJieHIIJIM no.nxo.nax. 

,[(ITli.IIOCTBJKeHIIJI ueJIII pa6on1 neo6xo,IIHMO 6hmo peiiiiiTh crre.nyromiie Jarra'I!I: 

1. npoBeCTJI IICCrre.noBaniie cymeCTByromnx Mo.nerreli II Mero.noB orrpe.nerren!Ill MeCTonorroJKeHIIJI 

o6'beKToB B reo-nn!lJopMaiiHOHHhiX CIICTeMax ( CIICTeMax c orrpe.nerrenneM MecronorroJKeHIIJI 

o6'beKTOB) c uerrhiO BhlliBJieHIIll KJiacca pacnpe.nerrenm.IX CIICTeM, cepBncoB II npliJIOJKeHHli, 

IICnOJih3yiOIIIIIX nOIIliTIIe 6JIH30CTII o6'beKTOB II He rpe6yromnx Henocpe,IICTBeHIIOro Bhi'IIICJieHIIJI 

reO-KOOp.IIIIHaT liJili lllih!X 4JopM pa60Thi C reO-KOOp,IIHHaTaMII. 

2. llpe.IIJIOlKI!Th pa3Bl!Tlle KOIIIIelliill!l CeTeBOH 6JIII30CTII, n03BOJiliiOIIIeH paCIIIIIpl!Th KJI3CC 

IICnOJih3yiOIIIliX 3TO noliliTIIe pacrrpe,lleJieHHhiX CHCTeM II CCpBIICOB, no cpaBHeHHIO C M06l1Jlhln.IMII 

cepBIICaMII II npliJIOlKeHIIJIMH, OCHOB3HHhlMII H3 Henocpe,IICTBeHHOM Bhl'IIICJieHIIII KOOp.IIIIHaT 

MeCTOnOJIOJKeH!Ill 06'beKTOB. 

3. npoBeCTII IICcrre.noBanne npeHMymeCTB KJiacca pacrrpe.nerreHHbiX CIICTeM II cepBIIcoB ccreBoli 

6JIII30CTII no cpaBHeHHIO C KJI3CCOM M06IIJibHhiX cepBIICOB II npliJIOJKeHIIH C reO-Bhl'IIICJieHIIliMII 

K00p,IIHH3T MeCTOnOJIOJKeH!Ill 06'heKTOB. 

4. Pa3pa60TaTh HOBhiH nO,IIXO,II K rrporpaMMHOMY rrpe,IICTaBJieHHIO MO,IIeJieH pacnpe.nerreHHhiX CIICTeM 

II cepBIICOB CCTeBOH 6JIII30CTII. ,[(aHHhlll nO,IIXO.II XapaKTep1I3YCTCll BBe,lleHIIeM e,IIHHOrO JIOrwieCKOrO 

npe,IICTaBJieHIIll yJJIOB 6ecrrpOBO,IIJn.IX CeTeH, KaK CCHCOpOB, ocymeCTBJiliiOIIIIIX paCChiJIKY 

co6ctBeHHOH ll.lleHTII!lJHKaUHOHHOH IIH!lJopManiiii. TaKall IIH!lJOpMaiT!Ill MOlKCT 6biTb nporpaMMHO 

II3MeHeHa, 3 ee norryqeHIIe 3aiTpaiiiiiBa!OIIIUM yJJIOM (KJIIIeHTOM) H3 rrporpaMMHOM ypOBHe II 

liBJilleTCll !lJHKCaiiHeH 6JIII30CTII. llpii 3TOM TpaHCJiliUIIll ll.lleHTH4JHK3UIIH, IICIIOJih3yeMall ,IIJill 

orrpe.nerreH!Ill ;iocrynHOCTII ( orrpe.nerreHIIJI IIpiiCYTCTBIIll) Y3Jl3 6ecnpOBO,IIHOH CCTII, CTaHOBIITCll 

O,IIHOBpeMeHHO II 4JopMOH rrepe,113'1II ,llaHI!hiX MelKJIY M06IIJihJn.IMII yCTpOHCTBaMII 6e3 opraHH3aiiHII 

. COe.IIIIHeH!Ill, 3TIJ . II03BOJilleT, B '13CTHOCTII, C03,11aB3Th cepBIIChl, IICnOJih3yiOIIIUe HH!lJOpMaiJHIO 0 

MeCTOIIOJIOJKeHHII, 6e3 noMeplKIIBa!OIIIeH IIH!lJpaCTpYKTypbl. . 

5. Pa3pa60T3Th KOMIIJieKC HOBhiX MO,IIerreli, MCTO,IIOB, arrrOpiiTMOB, nporpaMMHO-pearrii3yeMbiX 

MeXaHII3MOB, o6ecne'IHBa!OIIIliX C03,11aHIIe II !lJYHKullOHIIpOBaHUe KJI3CC3 pacrrpe.nerreHHhiX CIICTeM II 

CepBIICOB CeTI:BOH 6JIII30CTII B 6ecnpOBO.IIllhiX CCTliX II H3 M06IIJihHh!X IIJI3T!lJOpMax B paMKax 

npe.IIJIOJKennoro no.nxo.na. 

6. npoBeCTII· Ilccrre.noBanne cymecrByromero CIICTeMnoro rrporpaMMnoro o6ecne'leHHll, 

peaJIII3yiOIIIero B03MOlKHOCTII .110cryna K CeTeBOH IIH!lJOpMaUIIH, B rrepByiO O'lepe,llh, C 

IICnOJih30BaHIIeM Be6-Texnorrorrrli; Bbipa6oTan rrpe.IIJIOlKeHIIll no pa3BIITHIO :noro nanpaBrreHHll B 

'laCTII nOMeplKKII CIICTeM, IICnOJib3yiOIIIliX rrpe.IIJIOJKeHIIyiO MO,IIeJih CeTeBOH 6JIII30CTII. 

7. CrrpoeKTHpOBaTh II peami30BaTh KOMIIJieKC HHCTpYMeHTaJihln.IX cpe,IICTB nOMeplKKII IIpOUeCCa 

C03.11aHHll paccMaTpiiBaeMoro KJiacca pacrrpe.nerrenm.IX CIICTeM II cepBIICOB B 6ecnpoBO.IIHhiX ceTliX II 

na M06IIJihHhiX IIJiaT!lJopMax. 

8. CnpoeKTIIpoBan II C03.11aTb Pll.ll HOBbiX rrpo6rreMnocopiieHTHpOBaHUhiX pacrrpe.nerreHHbiX CIICTeM II 

cepBIICOB, IICnOJib3yiOin!IX rrpe.IIJIOlKeHIIyiO MO,IIeJib CeTeBOH 6JIII30CTII II IIpOBeCTII IIX anp06aiTHIO Ha 

npaKTHKe. 

9. Pa3pa60TaTh npe.IIJIOlKeHIIll no pa3BIITHIO MelK.IIYII3PO.IIIIOH CIICTeMhl CTaH,IIapTOB, KaCa!OIIIliXCll 

. H3MepeH!Ill II IICnOJih30BaH!Ill ceTeBOH 6JIII30CTII, C UeJib!O 4JopMIIp0BaHHll MeTO,IIII'IeCKOH OCHOBhl 

C03,11aHHll COOTBCTCTByiOJnero KJiacca pacnpe.nerreHJn.IX CIICTeM II cepBIICOB, B 'laCTBOCTII, 

IICnOJih3yiOIUIIX KOHTeKCTH0-3aBIICHMhle Bhi'IIICJieH!Ill, Ha npiiHIIJIIIax OTKPbiTOCTII II 

IIHTeponepa6eJibHOCTB. 

HayquaH HOBIIJHa 

l. Ha OCHOBe npoBe,lleHHOrO aHaJIII33 CYIIIUOCTeH H OTHOIIIeHIIH cymeCTByiOIIIliX reo

HH!lJOpMauiiOHHhiX cepBIICOB (MO,IIeJieH) OIIpe,lleJieHhi B03MOlKIIOCTII II rpaHUUbi npHMeHIIMOCTII 

nOIIliTHll npoCTpaHCTBeHHOH 6JIII30CTB B CepBIICax, IICnOJih3yiOIIIliX illl!lJOpManHIO 0 
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MeCTOnOJIOJKeHIIII. Pa3pa60TaH3 KOHUefiTYaiThHall MO,IIeJih ,IIJill CIICTeM CeTeBOH 6JIII30CTII II 

onpe.nerrem.I o6rraCTB IIpiiMeHeHIIll OCHOBaHJn.IX H3 Hell cepBIICOB. 

2. llpe.IIJIOlKeHa HOBall KII6ep-!lJII3II'IeCKall MO,IIeJib (pacnpe.nerreiiHall CIICTeMa) ,IIJill npe,IICTaBJieH!Ill 

( onncaHHll) reorpa!lJII'IecKoli rrpiiBli3KII o6heKTOB (IIX BIIpryarrbHhiX rrpe.ncraarremrn) 6e3 

IICIIOJib30BaH!Ill reO-KOOp,IIHHaT - MO,IIeJib ceTeBOH 6JIIl30CTII. B paMKax BBe,lleHHOH apXIITeKryphl 

onpe,lleJieH UeJIOCTBhill nO,IIXO.II K C03,11aHI!IO l!OBOro KJiaCC3 pacnpe.nerreHHblX CIICTeM II cepBIICOB, 

nOMeplKIIBa!OIIIliX KOHTeKCTII0-3aBIICHMhle Bhi'IIICJieHHll, peaiTil3yeMhie 6e3 IICnOJih30BaHHll) reo

KOOp.IIIIHaT. llpe.IIJIOlKeHa, IICCJie,IIOBaH3 II pearrii30BaHa rrporpaMMHall 3pXHTeKryp3 CIICTeMhi 

IIOJiyqeiiiill 3aBIICHMOH OT MeCTOIIOJIOJKellllll IIH!lJOpMaiiHII 06 o6'beKTax (IIX rrpe,IICTaBJiel!HliX) 6e3 

rrpe,IIBapHTellhHOrO paCKphmlliiiH!lJOpMaUIIII 0 MeCTOnOJIOJKeHITH KJIIIeHTa 

3. llpe.IIJIOJKeH na6op 6a30BhiX apxHTeKryp, arrropiiTMoB II MeTO.IIOB .IIJill oprann3aUIIII 

pacrrpe.nerreHHOH o6pa6oTKII B paMKax npe.IIJIOJKeHHOH MO,IIeJIII CeTeBOH 6JIII30CTII, liBJili!OIUIIllCll 

OCHOBOH ,IIJill C03,11aH!Ill HOBblX cepBIICOB, IIC!IOJib3yiOIIIIIX IIH!lJOpMaUIIIO 0 MeCTOnOJIOlKeHIIII II 

paCIIIIIpli!OIIIIIX Tpa.IIHUIIOHHO IICnOJih3yeMbie nO,IIXO,IIhl K peami3aniiii TaKIIX cepBIICOB. 

4. llpe.IIJIOJKeHa nporpaMMIIall Mo.nerrb .lllill cepBIICOB ProSe (Proximity Services B cneUII!lJIIKaUIIII 

3GPP), IICCJie,IIOBaHa II onucana opraHII3ai!Hll B3aHMO,IIeHCTB!Ill rrporpaMM ,IIJill nOMeplKKII cepBIICOB 

ProSe. llpe.IIJIOlKeHa onepaniiOHHall MO,IIeJih pa3pa60TKII pacrrpe.nerreHJn.IX CIICTeM II cepBIICOB Ha 

OCHOBe IIH!lJOpMaiiHII 0 6JIII30Cfll B paMKax no,IIXO,IIa 3GPP. 

5. Pa3pa6oTaHa II npe,IICTaBJieHa TaKCOHOM!Ill cepBIICOB Ha OCHOBe CCTeBOH npOCTpaHCTBeHHOH 

6JIII30CTB. llpe,IICTaBJieHhl 6a30Bhle MO,IIeJIII cepBIICOB (IIX apXIITeKrypa II aJirOpiiTMhl), a TaKJKe 

pe!lJepeHCHhle pearrmaiJHII. 

6. llpe.IIJIOlKeHhl II IICCJie,IIOBaJn.l HOBbie nO,IIXO,IIhl K Henocpe,IICTBeiiHOH o6pa60TKe IIH!lJOpMaUIIII 0 

CCTeBOM OKpYJKeiiiiii B 6payJepe. llpe.IIJIOlKeH, IICCJie,IIOBaH II peaJIII30BaH !lJII3II'IeCKIIH 6payJep -

HOBall CIICTeMa Be6-IIp0rpaMMHpOBaHHll (HOJiall MO,IIeJib pa60Thi C Be6-KOHTeHTOM), n03BOJiliiOJnall 

IICnOJib30BaTb HH!lJOpMaUHIO 0 CCTeBOM OKpYJKeHIIII Henocpe.nCTBeiiHO B Be6-CTpaHIIUax. 

llpe.IIJIOlKeHhl paciiiiipeii!Ill .lllill Be6-IIHTep4JelicoB pa6on1 c 6ecrrpoBO.IIllhiMII CCTliMII, HanpaarreHHhie 

Ha nOMeplKKy MO,IIerreli CeTeBOH 6JIII30CTII. 

TaKIIM o6pa30M, B .IIIICCePTaniioHiioli pa6ore rrpe.IIJIOlKeHa, IIccrre.noBaiia II pearrmoBana HOBall 

rrporpaMMHall apXHTeKrypa ,IIJill pa3pa60TKII II COIIpOBOlK,IIeH!Ill pacrrpe,lleJieHHhlX CIICTeM II cepBIICOB, 

IICIIOJib3yiOIIIIIX IIH!lJOpManHIO 0 MeCTOnOJIOJKeHHII, KOTOpall paCIIIIIplleT (IIJIII 3aMe!IlleT) 

TparriiUIIOHIIhle nO,IIXO,IIbl K C03,11aHHIO TaKIIX npliJIOlKeHIIH. 0CHOBHhiMII xapaKTepiiCTHKaMII ,llaHI!OH 

apXIITeKTyphlliBJili!OTCll: 

- HOBhlll MeTO.II orrpe.nerreHIIll npOCTpaHCTBeHHOH 6JIIl30CTII MelKJIY CYIIIUOCTliMII, OCHOBaHHhlll H3 

anarrll3e .nocrynnoCTB yJJIOB 6ecrrpoBO.IIllhiX ccreli H. liBHO IIcnorrb3yiOIIIUH orpanll'leHHOCTh 

pacrrpocrpaneHIIllll !lJYHKUIIOHaJihHOCTh CIIrHarra; 

- HOBall MO,IIeJib IICnOJih30BaHHll IIH!lJOpMaUIIII 0 .IIOCTYITHOCTII 6ecnpOBO.IIllhlX CCTeH '(yJJIOB ), 

OCHOBaHHall Ha KaCTOMII3aiiHII ,llaHHhiX, KOTOphie 6ecnpOBO,IIJn.Ie CCTII IICnOJih3YIQT ,IIJill CBOero 

npe,IICTaBJieHIIll (peKJiaMhl); oco6eHHOCThlO rrpe.IIJIOJKeHHOH MO,IIeJIII liBJilleTCll TO, 'ITO yJJihl 

6ecnpOBO,IIHhiX CCTeH paCCMaTpiiBa!OTCll KaK CeHCOphi II IIH!lJOpMaiT!Ill OT TaKIIX CeHcopOB (IIX 

.IIHHaMINecKIIe xapaKTepiiCTBKII) .nocrynna no 'ITeHHIO B pelKI!Me 6e3 'opraHU3aUIIII coe.nJrneHHll; 

- HOBhill MeTO.II xpaHeHHll HH!lJOpM3UIIII 0 ,IIOcrynHOCTII 6ecnpoBO.IIllhlX yJJIOB, OTJIII'IalOIIIUHCll OT 

II3BeCTJn.IX TeM, 'ITO B HeM yql!ThmaeTCll pa3HOp0,11Hall IIH!lJOpMaiT!Ill 060 BCCX .IIOCT)'IIIn.IX 

6ecnpoBO.IIHhiX yJrrax; 

- HOBall MO,IIeJib pa60Thl C 6eCIIpOBO,IIHhiMII CCTliMII Ha M06IIJihHhiX ycrpOHCTBax, OTJIII'Ia!OIIIaliCll OT 

II3BeCTJn.IX TeM, 'ITO pa3.11eJilleT nenocpe.ncrnennoe B3aHMO.IIelicrniie ( coe.nuneHIIJI II nepe.na'IY 
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,naHHbiX) H :ITaiibi paCKJlbiTIIJI (noHCKa) 6ecrrpOBO.ZUU,IX y:mos; 
- HOBIDI MO,I(eJib o6pa60TKH .l(aHHb!X 0 HaKOIIJieHHbiX CIITHarypax 6ecnpoBO.[{IIb!X )'3JIOB Ha OCHOBe 
MO,neJieil: HeqeTKOH JIOfHKH, OTJinqaiOIIIIDICll OT H3BeCTHb!X TeM, ~0 Onep1Ipycr pa3HOpO,nHbiM 

HaOOpOM ITp1I3HaKOB; 

- OTCyTCTBIIe HC06XO,n!IMOCTH rrpe,nOCTaBJieH!Ili B KaKOH-JIIIOO <fJopMe nOCTaBIIIHKY ycnyr 
IIH<fJOpMaiiHII 0 MeCTOnOJIOJKeHJIH ITOJib30BaTe!Ili yenyrn; nOJIHOe COKJlbiTHe HH<fJOpMliiiiill 06 
ucnOJib30BaHIIll yCJiyrn OT ee nOCTaBIIIHKa ( cepBHCa). 

8 pa6oTe rrpe,nCTaBJieHbi MO,I(e!III II peaJIH3aiiHII cepBIICOB, HCnOJib3yrDIIIHX npe,nnoJKeHHbiH no,nxo,n, a 
TaKJKe rrporpaMMHbie cpe,nCTBa .nJIJI nx pe3!III3aiiHII. 

TeopeTnqecKaH n npaKTnqecKaH JuaqnMOCTb pa6oTbi. Hccne.n:ooan oHTOnornqecKIIil: 6aJnc reo
nH<f>opManiKu, OOOCHOBaHa aKTYaJibHOCTb II pa3pa60TaHbi KOHIIellli!Ili, MeTO.[{IIKa II TeXHOJIOf!Ili 
C03.[{aH!Ili pacnpe.n:eneHHb!X M06li!IbHb!X CIICTeM II CepBIICOB HOBOfO KJiaCCa - CIICTeM Ha OCHOBe 
ccreooil: rrpocrpanCTBeHHoil: 6JIII30CTH. Orrpe.n:eneH uenoCTHbril: no.nxo.n: K HHTepnpcraunn :noro 
nOIIliTIIli 

0 

KaK Ha yponHe <f>nJnqecKoro, TaK II BIIpTyaJibHOro B3aHMo.n:eil:CTB!Ili rrporpaMMHbiX 
KOMnOHeHT II, KaK CJie.[{CTBIIe K C03.[{aHIIIO HOBOfO KJiaCca pacnpe.n:eneHHb!X CIICTeM II cepBIICOB, 
ITOMeplKHBaiOIIIIIX KOHTeKCTH0-3aBIICIIMbie BbNIICJIHTeJibHbie MO.[{eJIII, pearruJyeMbie 6e3 
IICIIOJib30BaHIIli reO-BbNUCJieHHil:. 

Ha ocHoBe npooe.n:enHoro anarru3a pa3pa6oTaHa HOBIDI rrnaT<f>opMa (nporpaM~HIDI apxuTeKTYPa) ,nJill 
peaJIH33UIIll cepBIICOB C UCnOJib30BaHUeM HH<fJOpMliiiiiii 0 MeCTOnOJIOlKeH!Ili, KOTOpbre pa60TaiOT 6e3 
onpe.n:eneHIIli reo-Koop.nrrnaT u reo-BhNIICJieHHii, ~o oco6euuo BaJKHO, Kor.n:a reo-no3IIUUOHHhle 
cepouchl He.n:ocrynHbi (HarrpiiMep, noMerrreHIIli, TYHHeJIII, rrraxThl, .D:BJilKYmiieCll cyrrrnoCTH), 
3aTpy.[{IIeHbl B - IICnOJib30BaHUU, IIJIII He o6ecneqHBaiOT TPe6yeMyro TOqHOCTb BblqiiCJieH!Ili 
KOOp.n:HHaT. flpe,nnoJKeHHbrH no,nxo.n: nOJIHOCTb!O IICKJIIOqacr He06XO.[{IIMOCTb ,n!Ill nOJib30BaTeneil: 
cepsuca .n:e!IIIThCll nH<f>opMauiieil: o csoeM MecrononoJKeHHH c npooail:.n:epoM ycnyr, qro nonuoCTbiO 
3aKpbmacr rrpo6neMbi c npunaTHOCTbiO, npucyrrrne KJiaccnqecKHM apxHTeKTYPaM (Mo.n:e!IliM 

peaJIH3aiiHII) cepBUCOB, HCnOJib3yiDIUUX IIH<fJOpM3UUIO 0 MeCTOnOJIOlKeHHH. HOBIDI IIJiaT<fJOpMa 
no3BO!IIIna npe,nnolKIITb HOBbie Mo,nenH cepoucoo, , npelK.[{e ncero, opueHTIIpOBaHHbiX Ha 
IICnOJib30BaHUe B noMerrreHUJIX. 3ni cepBUCbi MOfyT 6biTb IICnOJib30BaHbl ,n!Ill pa3JIIIqHbJX 
npiiMeHeHuil:, HarrpuMep, B paMKax npunoJKeuuil: .nJIJI HHTepucra Berrreil: n YMnoro ropo.n:a. 

83lKHbiM TeopenrqecKUM pe3yJibTaTOM llB!IliCTCll Onpe.n:eneHHe <fJaKTOpa 6JIU30CTII Ha OCHOBe 
IIH<fJOpMliiiiiii 0 .[{OCTynHb!X 6ecnpOBO.[{HhlX CeTliX. flpe.n:noJKeHHhiH no,nxo.n: OTJinqaeTCll OT 
II3BeCTHb!X TeM, ~0 IICnOJib3YCT MeTO.[{hl HeqeTKoil: JIOfliKII ,nJili aHaJIU3a BCeX .[{OCTynHh!X 
xapaKTepiiCTIIK CeTeil:. 

0 

K TeopenrqeCKHM pe3yJihTaTaM OTHOCIITCll pa3pa60TKa TaKCOHOMUII CUCTeM CCTeBOH 6JIU30CTH B 

paMKax rrpe.n:noJKeHHOH apxnTeKTYPhi, co.n:eplKarrreil: 5 KJiaCCOB CIICTeM U cepBUCOB, .[{Jill KOTOpbiX 
IIccne.n:onaHhl o6naCTII npiiMeHeHnll, pa3pa6oTaHbr Mo.n:enu n npHHllliiihi pearrHJauuu. 

Hcnonh3osanne ycranao!IIInaeMhiX nporpaMMHO coo6rrreullil: rr.n:eHTII<f>rrKauuu (rrpe.n:crarrneiiiill) 
y:3JIOB 6ecrrpOBO.[{IIb!X CCTeil: ,nJili C03,1(aH!Ili nOJih30BaTeJibCKHX HH<fJOpM3UIIOHHhiX cepBUCOB 6e3 
oprauuJauuu uenocpe.n:CTBeiiuoro coe.n:HHeiiiill M06li!IbHbiX ycrpoil:CTB npe.n:CTaBJIJICT co6oil: BaJKHhril: 
BKnarr B UCCJie.[{OBaH!Ili M06IIJibHhiX BhNIICJieHHil:. Mo.n:enu CeTeBOH npoCTpaHCTBeHHOH 6JIII30CTH, 
npe.[{JIOlKeHHhie B pa6oTe, BHOCllT BaJKHbiH BKJiarr B UCCJie.[{OBaH!Ili KOHTeKCTH0-3aBIICIIMbiX cepBIICOB. 

[JpaKTirqeCKIDI UeHHOCTb paOOThl COCTOIIT B pa3pa60TKe MO.[{eJIU, MCTO.[{OB, arrrOpiiTMOB H 

rrporpaMMHbiX 0 IIHCTpYMeHTOB .nJili HOBOH KII6ep-<f>uJnqecKOH apxHTeKTYPbi II opranH3allliii 
B3aJIMo.n:eil:CTB!Ili rrporpaMM o paMKax rrpe.n:noJKeHHoil: Mo.n:enu. K rrpaKTirqeCKIIM pe3ynhTaTaM 
OTHOCIITCll C03,1(aHHe HayqHO-OOOCHOBaHHbiX peKOMerr.n:auuil: no rrpoeKTIIpoBaHll!O II rrporpaMMHOH 
pa3pa6oTKe M06li!IbHb!X cepBUCOB UCnOJih3yrDIIIHX HH<fJOpMauHIO 0 MeCTOnOJIOlKeHUJI, KOTOpbre 
pa60TaiOT 6e3 .nocryna K crrcreMaM GPS unrr UHbiM cpe,nCTBaM n031IUUOHuponamrn, 6e3 pacKpurrrn 
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UH<fJopM3UUII 0 MeCTOnOJIOJKeHUU KJIUeHTa, nOMeplKIIBaiOT pa6ory C nO.[{BIIlKHbiMU 06beKTaMU II 
MOfyT <f>ynKUUOHUpOBaTh 6e3 IICnOJib30BaH!Ili nn<fJpaCTpYKTYPhi. 

K npaKTINeCKIIM pe3yJihTaTaM paOOThl OTHOCUTCll TaKlKe C03.[{aHHe MO.[{eJibHbiX pe3!III3auuH 
pacrrpe.n:eneHHhiX CIICTeM II cepimcoo, IICnOJih3yloiiiHX 

0 

npe,nnoJKemryro B pa60Te Mo.n:e!Ib ccrenoil: 
npOCTpaHCTBeHHOH 6JIII30CTH. 3ni pearrU3llllllll MOfyT 6h!Tb l!CnOJib30B3Hbi Henocpe.n:CTBeHHO IIJIII 
KaK npoTOTilllbi (6a3a) .nJill co6CTBeHHbrx peiiieiiiiil:. K rrpaKTINeCKIIM pe3yJihTaTaM pa6onr 
OTHOCIITCll U C03.[{aiiiie cpe.n:CTB pa3pa60TKII U PYKOBO.[{CTB no npoeKTllpOBaHUIO H nporpaMMHOH 
pa3pa6oTKe HOBOfO KJiacca M061IJibHhiX cepBIICOif, IICnOJib3yiDIIIIIX JIH<fJOpMauHIO 0 MeCTOnOJIOlKenlrrr 
B Be6-0KpYJKeHUU. 

HayqHIDI 3HaqiiMOCTh II BOCTpeOOBaHHOCTb pe3yJihTaTOB .[{UCCePTaUUII no.n:TBeplK.[{aJOTCll 
nOJIOlKIITeJihHbiM OnhiTOM C03.[{aH!Ili II rrpmnqeCKOfO IICnOJib30BaH!Ili nporpaMMHbiX IIpO.[(YKTOB 
cropoHHUMU pa3pa6o~UKaMU B Teqeuue nocne.n:Hux 10 ncr, UUTHPOBaHneM n nepeucnoJih30BauueM 
IIOJiyqeHHhiX 3BT0p0M pe3y!IbTaTOB BO MHOlKeCTBe pa60T U rry6!IIIKaurrH. 

)1;0CTOBepHOCTb ll 060CIIOB311110CTb pelyJib73TOB pa60Tbl. )1;0CTOBep110CTb IIOJiyqeHHbiX 
pe3yJihTaTOB nO.[{TBeplK.[{3CTCll HCnOJib30BaHUeM B pa60Te .[{Jill nonyqeii!Ili pe3y!IbTaTOB TOJibKO 
CTaH.n:aPTHbiX ( cran.n:apTH30BaHHbiX) 3JieMeHTOB J1T -CUCTeM ( CCTeBbiX npOTOKOJIOB, cpe.n:CTB .n:ocryna, 
XpaHII!IHIII .[{aHHbiX ll T.n.), KOppeKTHOCTb!O pa3pa60TaHHbiX MO.[{eJieil:, ny6JIUKauHJIMU B 
peUeH3npyeMbiX II3.[{aH!IliX, CBH.[{eTe!IbCTBaMH 0 pernCTp3llllH rrporpaMM 38M II aKTaMII 0 
BHe.n:peHIIH, npaKTIIqecKII nO.[{TBeplK.[{aiOIUUMII pa6oTOCnOC06JIOCTb CHCTeM. 0CHOBHble pe3yJibT3Thi 
.nrrccePTliiiiiH npoiiiJin ycnerrm¥KJ anpo6aulll0 Ha MHOJKecrne MelK.[{ynapo,nrrbiX KOH<fJepeHurril:. 
ITpe.n:crnBJreHHhre B pa60Te Mo.n:enii HaJIIJIII HeJarrrrcuMoe no.D:TBeplK.[{eHne B pa3pa6oTKax oe.n:yrrrux 
KOMIIaHHH (Google, Apple n .n:p.). 

flonyqeHHbie B .[{IICCePT3l.IHOHHOH pa60Te pe3yJibTaTbl BHe.n:peHbl (B TOM qncne, HCnOJib30BaJIUCb 
.n:pyruMII pa3pa6o~IIKaMII) B l{eHTPe BbiCOKOCKopoCTHhrx TPaHcnoPTHbrx cucreM PYT rrpn 
pa3pa6oTKe peKOMen.n:aTeJibHOil: cucreMbi (Smart Mobility) .[{Jill TPaHcnopTa; B pa3pa6oTKax 000 
l{Kii-A6arrancr M06IIJibHbiX cepnncoo B paMKax eoponeil:cKHX rrpoeKTOB (YMHbril: ropo.n:, 11urepHCT 
semeil: - BeHTcmmc); s" MfY OIIMeHH M.B. JloMonocona npu Bbmonuennu HayqHo
nccne.n:ooarenbcKoil: pa6onr no reMe "11u<f>opMaUUOHHO-KornnTHBHbie Texuonornu, cepBHCbi u 
pecypCbl pacnpe.n:eneHHbiX llH<f>opMliiiiiOHHO-BbrqncnJITeJibHbiX nn<f>paCTpYKfyp B HaYKe, 
o6pa3oBaJIUJI, COUUYMe"; B MfY IIMeHu M.B. JloMOHocooa B <f>opMe 6onee 20 Mo6unbHbiX cepmrcoo, 
C03.D:aHHbrx B paMKax BbirryCKHhrx pa6oT u MarncrepcKux .nrrcceprnuuil:; B Poccnil:cKoM 
YuunepcnTcre Tpancnoprn (MI111T) rrpu qreHnn neKuuil: u npose.n:enrrii npmnqecKnx 3aJIJITIIil:. 

MeTO/Ibi nccne.n:ooannn. )1;lili peiiieHIIli Jarraq, nocrarrneHHbiX B .n:uccepTaunouuoil: pa6ore, 
IICnOJib30BaJIHCb nporpaMMHble UHTep<fJeil:Cbl M06IIJibHbiX OnepaUUOIIHbiX CIICTeM, MO)IeJIII, MCTO/Ibl, 
arrrOpiiTMbi, ll3biKII nporpaMMHpOBaiiiili II .n:pyriie rrporpaMMHbie llHCTpYMeHThi .[{Jill opraHH3liiiiiii 
B3aJIMO.[{eHCTBIIli rrporpaMM II nporpaMMHbiX CUCTeM, CUCTeMbl ynpaBJieHUll 6a3aMH .[{aJIHbiX, a TaKJKe 
Mo.n:enu, MCTO.D:bi, arrropHTMbi H nporpaMMHIDI uu<f>pacrpYKTYPa .nJIJI pacnpe.n:enennoil: o6pa6oTKII 
.[{aHHbiX. 

fiOJIO:lKeHHH, BbiHOCIIMbie Ha 331UIITY. 

1. Mo.n:enb ccreooil: rrpocrpanCTBennoil: 6!III30CTH - ucno!Ib30Banne o6naCTH pacnpocrpaHeH!Ili 
ClifHaJIOB 6ecrrpOBO.ZUU,IX CeTeil: KaK M~IIKH npOCTpaHCTBeHHOH 6Jrn30CTH II OIIITCaHUe ee 
B03MO:lKHhiX 06JiaCTeil: nprrMeHeHIIli. 06oCHOBaHHe B03MOlKIIOCTeil: rrpiiMeHeHIIli (HCnOJib30BaH!Ili) 
nporpaMMHOfO BhNHCJieHHll 6JIH30CTH BMeCTO reO-BblqiiCJieHHil: B cepBHCax, HCnO!Ib3yiDIIIIIX 
JIH<fJOpMauHIO 0 MeCTOnOJIOlKeHHH. J1CnOJib30BaHHe nO,I(XO.[{OB Ha OCHOBe HeqeTKOH JIOrnKII B 
aHaJill3e liH~OpMliiiiiH 0 ceTeBOM OKpYJKeiiHH. CIICTeMhl rrporpaMMHpOBaJIIIli Ha OCHOBe paciiil!peH!Ili 
Fuzzy Control Language (FCL- IEC 61131-7) .nJIJI anarrH3a .[{aJIHbiX B CIICTeMax, ocHOBaHHbiX Ha 
Mo.n:emr CeTeBoil: npoCTpaHCTBennoil: 6mnocnr. 
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2. Hcnonb3omume opiiTHHaJILHoil: KII5ep-«<Jn3!f<lecKoii cncreMLI )UIJI npe.Qcnmnemrn reorpa«<J!f<lecKoii 
npi1Bli3Kll o5neKTOB (IIX BHIJTYaJILHLIX npe.QcraaneHIIii) 5e3 ncnonL30BaHIIll reo-Koop.QHHar. HoBall 
nporpaMMHall MO.Qem, n nporpaMMHallnn«<JpacrpYJ.<TYPa: opranH3llllllll c5opa, xpanenlllln o5pa5onm 

r nn«<JopMaiJ.IIll o =soM OKpYJKeHnn. CxeMa oprann3aiJ.IIll B3aHMO.Qeil:CIBIIll nporpaMM c 
HCITOJlb30BaHHeM H.QeHTII$HKaJUIOHHOfO npe.QC'IaBJieHIIll 5ecnpOBO.l(HbiX )'3JIOB B npunOlKeHIIliX, 
HCIT0nb3)'10JIU!X apXIITCJITYPY Ha OCHOBe MO.Qenn CeTeBOll 5nii30C'TII. 

3. HOBall onepaiUIOHHall MO.Qenb IICITOnb30BaHIIll cepBIICOB 5JIII30cTII B ProSe. IlpaKTII'IeCKHe 
acneKTLI C03.QaHIIll II IICITOJlb30BaHIIll (nO.lUJ,eplKKII) cepBHCOB Ha OCHOBe CCTeBOll 5JIII30C'fll B MO.Qenn 
3GPP ProSe. Opranii3llllllll B3aHMO.Qeil:CIBIIll nporpaMM B paMKax cepsncos 3GPP ProSe. 

4. Hosall oprann3llllllll pacnpe.Qenennoil: o5pa5onm .QaHHbiX: cepsncLI c ncnonL30BanneM 
IIH«<JOpMaJUITI 0 MeC'IOITOJIOlKeHIUI 5e3 yse.QOMJieHIIll 0. MeC'fOITOJIOlKeHHII ITOJlb30BaTCnefi cepBHCa II 
B03MOlKHOC'fll pa3pa5onm II 3KCunyaTaJUIII CepBIICOB 5e3 IICITOJib30BaHIIll HH«<JpacrpyKI)'pHOll 
no.lUJ,eplKKII. IJa30Bbie MO.Qenii (apXIITCKI)'pa, anropiiTMbl H MCTOIU>I) )UIJI OpfaHH3aiJ.IIll 
pacnpe.Qenerrnoil: o5pa5oTKII B paMKax MO.Qenu ceresoil: 5nn3ocrn. <l>II3lf'lecKIIii se5 )UIJI pacurnpeHIIll 
COIJ;llaJibHbiX CCTeil:, =Ball BepCIIll QR-KO.QOB, perpaHCIDIIJ;IIll coo5menJiil:. IlporpaMMHall 
apxHTeKI)'pa KOIITCKC'fll0-3aBIICHMbiX CIICI'CM C IICITOJib30BaHIIeM ITOIIliTIIll CCTeBOll 5JIII30C'fll 

5. CIIcreMbl nporpaMMIIpOBaHIIll )UIJI apxHTeKTypLI na 5a3e ceresoil: 5nu3ocrn. Henocpe.QCIBeHHall 
o5pa5oTKa IIH$OpMaJUIII 0 CCTeBOM OKp)'lKeHIIII B 6pay:3epe. <I>II3!f<leCKIIll 5pay3ep - Be5-5pay3ep, 
IICITOJib3)'10mHll IIH$OpMaiJ;IIIO 0 peanLHOM ($II3HqecKOM) CCTeBOM OKp)'lKeHHH, KaK HOBall MO.QeJib 
pa50Thl C Be5-KOHTeHTOM, .QOnyCKaiOIIJ;lUI IICITOJib30BaHHe HH«<JOpMaJUIII 0 CCTeBOM OKp)'lKeHIIH npn 
o5pa5oTKe 3anpocos. PacnmpeHIIll )UIJI ciicreM se5-nporpaMMIIpOBaHIIll, uarrpasrrennble na 
ITO.lUJ,eplKey Mo.zierreil: CeTeBOll 5nu30C'fll. 

Anpo6au;uH pa6oTLI. OcnOBHLie nonolKeHIIll · .QHCceprau;IIOHHOH pa5oTLI 5Lmii npe.QcrasneHLI II 
o5CYlK.QanHCb na cne.QyKJJIUIX Konrpeccax, KOH«<JepenullliX II ceMIIHapax: The 27th Conference of 
Open Innovations Association FRUCT 2021, DCCN-2020, The 26th Conference of Open Innovations 
Association · FRUCT 2020, N MelK.QYJ!apo.QHall nayqnall Kon«<JepenullJI "KonsepreHTIILie 
KOrHHTIIBHo-nn«<JopMaJUIOHHLie TCXHonornii" 2019, DCCN 2019, International Workshop on Mobile 
Applications'- MobiApps 2019, DAMDID/RCDL 2018, DISTRffiUTED COMPUTER AND 
COMMUNICATION NETWORKS (DCCN-2018), NEW2AN/ruSMART 2018, International 
conference on sustainable cities - 2018, The 22 nd Conference of Open Innovations Association 
FRUCT, noMOHOCOBCKlle qreHHll-2018, II MelK.QYJ!apO.QHall nayqHall KOH«<JepeHIJ;IIll 
<<KOHBepreHTHbJe KOfHHTIIBHO-HH$OpMaJUIOHHb!e TeXHOJIOfHH>>, MOCKBa, POCCIIll, 24-26 HOll5pJI 
2017, JtMelK.QYJ!apO.QHall HayqHall KOn«<JepeHIJ;IIJI <<KOHBepreHTHbie KOrHIITIIBHO-HH«<JopMaiJ;IIOHHbie 
TeXHOJIOfHH>>, MOCKBa, POCCIIJI, 24-26 HOl!6pll 2017, TIIXOHOBCKI!e qTeHIIJI23-27 OKTJI5pl! 2017 ro.Qa, 
20th International Conference Distributed Computer and Communication Networks: Control, 
Computation, Communications (DCCN-2017), IEEE INTERNATIONAL WORKSHOP ON SG 
NETWORKS FOR PUBLIC SAFETY AND DISASTER MANAGEMENT, The 20th Conference of 
Open Innovations Association FRUCT and !SPIT 2017 seminar, CanKT-Ilerep6ypr, PoccllJI, 3-7 
anpellil 2017, Distributed Computer and Communication Networks: Control, Computation, 

·Communications (DCCN-2016), PoCCIIJI, 21-25 HOll5pll 2016, RTUWO 2016 Advances in Wireless 
and Optical Communications, naTBIIll, 3-4 HOJI5pll 2016, ICUMT 2016 - The 8th International 
Congress on Ultra Modem Telecommunications and Control Systems, Lisbon, IlopryranllJI, 18-20 
OKTH5pll, XVIII MelK.QYJ!apO.QHall nayqnall KOH«<JepeHUIIll <<AllaJIHTIIKa II ynpasneHIIe .QaHHLIMII B 
o5nacrl!X c llllTeHCHBHbiM IICnonb30BaHHeM .QaHHLIX>> ("Data Analytics and Management in Data 
Intensive Domains") (DAMDID/RCDL'2016), MocKBa, PoccllJI, ll-14 OKTl!5pll 2016, Sibcon 2016, 
MocKBa, BIII3, Poccl!l!, 12-14 Mall 2016, 18th FRUCT Conference, CanKT-Ilerep5ypr, Poccllll, 18-
22 anpellil2016, RTUWO 2015 Advances in Wireless and Optical Communications, PIIra, naTBIIJI, 5-
6 HOll5pJI 2015, DISTRffiUTED COMPUTER AND COMMUNICATION NETWORKS (DCCN-
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2015): CONTROL, COMPUTATION, COMMUNICATIONS., Institute of control Science RAS, 
PocciiJI, 19-22 OKTJI5pJI 2015, DAMDID/RCDL'2015 (Data Analytics and Management in Data 
Intensive Domains), 05HHHCK, Poccllll, 13-16 OKTJI5pJI 2015, 14th International Conference on Next 
Generation Wired/Wireless Networking NEW2AN/RuSmart, 2014, Information Access iri Smart 
Cities i-ASC 2014, Amsterdam, 2014, noMOHOCOBCKMe qreHIIJI, 2014, IX MelKeyllapO.QHall nayqno
npaKTII'IeCKall KOH«<JepeHIJ;IIll "CoBpeMeHHbie nn«<JOpMaiJ;llOHHble TeXHOJIOfliii II l1T-o5pa30Banne", 
MocKBa, Poccllll, 14-16 HOJI6pJI 2014, Hayqnall Kon«<JepeHUIIll "TIIXoHOBCKIIe qTCHIIJI 2014" , 
«<JaeyJILTCT BMK MfY HMeHH M.B. noMOHOCOBa, PoCCIIJI, 27-31 OKTJI5pJI 2014, noMOHOCOBCKlle 
qTCHIIJI - 2014,13th International Conference on Next Generation Wired/Wireless Networking 
NEW2AN/RuSmart, St. Petersburg, 2013, 6-th International Conference on Applied Information and 
Communication Technologies (AICT2013), Jelgava, Latvia, narniiJI, 2013, TIIXOHOBCKIIe qreHIIJI -
2013, VII MelKeyllapo.QHall nayqno-npaKTII'IeCKall Kon«<JepeHIJ;IIll CospeMeHHbie IIn«<JopMaJUIOHHLie 
rexnorrornii II HT-o5pa3osaniie, MocKBa, PoccllJI, 2012, 12th International Conference on Next 
Generation Wired/Wireless Networking NEW2AN/RuSmart, St. Petersburg, 2012, ICDT 2012, The 
Seventh International Conference on Digital :relecommunications, Chamonix, France, <l>paHUIIll, 
2012, SMART 2012, The First International Conference on Smart Systems, Devices and 
Technologies, Stuttgart, Germany, fepMaHIIJI, 2012, noMOHOCOBCKlle qreHIIJI- 2012 H .Qp. 

lly6JIIIKanHH. 0CHOBHbie pe3yJILTaThi .QHCCepTaiJ;IIH II3JIOlKeHLI B 74 pa5orax, COOTBCTC'IB)'IOIUIIX 
rpe5oBaHIIJIM IlonolKeHIIJI OI-UIH o npHC)'lK.QeHnn yqeHLIX creneneil:. l13 HIIX 53 pa5oThi 
nponH.QeKciipOBaHbi B Scopus ~rrnu Web of Science. 
Cooroercroue nacnopry cneuuaJILHOCTH. ,UIIcceprau;IIOHHall pa5ora Bblllonnena no 
cneiJ;llanLHOC'fll 05.13.11 - MaTCMa~eCKOe II npO!paMMHOe o5ecneqerrue BblqUCniiTCJibHbiX MaJIIHH, 
KOMnneKCOB II KOMIIb!OTepHbiX CeTell. B pa50Te npe.QC'IaBJieHa HOBall DpOrpaMMHall apXUTeKI)'pa, 
KOTOpall 3aMeHJICT KJIIIeHT-cepsepHyKJ MO.QenL KJiaCCIIqecKIIX reo-cepBIICOB. Pa3pa50TaHHall MO.QeJIL 
npe.QC'IaBIDICT C050fi pacnpe.QeneHHyKJ CIIC'IeMy; OTHOCllm)'KJCli K KJiaccy KJI5ep-«<JII3!f<leCKIIX CIIC'fCM. 
B pa50TC paccMaTpi!BaiOTCll oprann3aiJ;IIll B3aHMO.Qeil:CIBIIJI nporpaMM II nporpaMMHbiX CIIC'IeM B 
paMKax npeMolKeuuoil: MO.Qenii, Mo.Qenii, M.ero.QLI, anropiiTMLI II nporpaMMHall nn«<JpacrpYJ.<TYPa )UIJI 

pacnpe.QeneHHOll 05pa50TKII .QaHHbiX, a TaKlKe CIIC'IeMbl nporpaMMnpOBaHIIJI - Cpe.QC'!Ba pa3pa50TKII 
)UIJI rrpe,!l,JIOlKeHHOll apxHTeKI)'pbl. 3TO COOTBCTC'IBYCT cne.Q)'IOIUIIM nyHKTaM nacnopra 
cneiJ;llaJibHOC'fll:2,3,8,9. 
JlnqHLill BKJia,a: 3BTOpa. Bee pe3yJILTaThl .QHCCCpTaJUIOHHOll pa50Thl nonyqeHLI aBTOpOM 
CaMOC'fOl!TeJibHO. 

CTpyKTypa II 06beM pa60TLI. ,U11ccepTllllllll COC'fOHT II3 BBe.QeHIIJI, IlliTII fnaB, Ka)K.Qall II3 KOTOpbiX 
co.QeplKIIT csoe 3aKJIIOqenl!e, o6mero 3aKJIJOqenllJI n npnnolKeHIIll. Co.QeplKaniie pa6oTLI II3nolKeno 
Ha 378 crpannu;ax, CfffiCOK IICnOJib30BaHHbiX IIC'fOqHHKOB COC'IaBIDICT 386 HaHMeHOBaHHH, pa5oTa 
sKJI!Oqaer 82 p11cyHKa. 

Ocuosuoe cot~;epjKauue pa60TLI • 

Bne)lenue. Bo sse.Qennn o5ocnosana aKTYaJILHOC'Ib TCMLI .QIIccepTaJUIU, npoananiDnpOBaHLI 
reKyJUIIe IIccne.QOBaHIIJI B BLI5pannoil: npe.QMernoil: o5nacrii, onpe.QeneHLI nenH II . 3a.Qaqii 
IICCJie.QOBaHIIll. B 3TOM pa3.Qene npe.QC'IaBJieHa nayqnall HOBII3Ha pe3yJILTaTOB .QHCCepTaiJ.IIll II 
ITOJIOlKeHIIll, BbiHOCIIMLie Ha 3aJIUITY. ,Uanee npiiBe.QeHbi CBe.QeHIIJI 05 anpo5aiJ.IIll pe3yJibTaTOB 
pa50Tbl H ee .QOC'IOBepHOC'fll, COOTBCTC'IBIIH .QHCCCpTaiJ.IIll nacnopry CITeUIIaJibHOC'fll II Jllf'IHOM 
yqaeTIIu aBTopa B nonyqemm ee pe3ynLraros. IlpHBO.QHTCJI KpaTKoe co.QeplKaHIIe pa5oTLI no rnasaM. 
l13JIOlKeHHe no fnaBaM BblC'rpOeHO B COOTBCTC'IBIIII CO cne.QyKJIIJ;efi JIOfliKOH: OOOCHOBaHHe 
B03MOlKHOC'Ill 3aMeHbl reO-KOOp.QHHaT B cepBHCax, II3MepeHHe 5JIH30C'IH Ha M05IillbHbiX ycrpoil:CIBax 
II apXHTeKI)'pa HOBOH CliCI'CMbl, aHaJIII3 proximity services B craH.QapTax, TaKCOHOMIIJI cepBHCOB, 
cpe.QC'!Ba pa3pa5oTKII II .Qpyrne npiiMeHeHIIJI npe,!l,)IOlKeHHOll apXHTCJITYPbl. 
B nepooii rnaoe nposo.QHTCJI anamn roro, uacKOJlbKO nollJITIIe "5nmoeTII" npuMeHIIMO B reo-
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IDitjJOpMauiiOHHblX CIICTeMax II B cepBIIcax, IICIIOJib3YI0IllllX IDitjJOpMauiiiO 0 MeeTOIIOJIO)KeHilll. Tio 

tjlrucry (II :rro rro.l{fllepJK.naeTCJI cramCTIIKoii cepBIICOB ), a 6oJibnnrncrae cnyqae a TaKJIX cepBIICax 

IIOJib30BaTeJIII Hm)T KaKyro-TO HBtjJOpMalUIIO IIJIII II06JIH30CTII OT TeK}'lllero MeCTOIIOJIO)KeHHJI, IIJIII 

r rro6Jlll30CTII OT HeKOTOpOii JJ.pyroii TOqKH (B03M0)KH0, 6y)l}'lnero IIJIII IIJiaHHpyeMOrD 

MeCTOIIOJIO)KeHHJI). 

TIOHJIT!le 6JIII30CTII (B TOM TpaKTOBKe, KaK OHO paCCMaTpHBaeTCJI B )laHHOH pa6oTe) OTIIOCIITCJI K 

on:eHKe pacCTOJIHHJI. 3TO pacCTOJIHIIe, KOTopoe (a paMKax KOHKpemoro cepa1Ica, rrpou:ecca, 3a)laqn) 

6y)leT cqnTaTbCJI "6JIII3KIIM". COOTBeTeTBeHHO, CepBIICbl, CBJI3aHHbie C 6JIII30CThiO, OTIIOCJIT K KJiaccy 

cepBIICOB, CBJI3aHHbiX C orrpe)leJieHHeM MeCTOIIOJIO)KeHHJI (location based services B aHrJIOJI3bNHOH 

JIHTepaTYPe). MecrorroJIO)KeHIIe MO)KHO orrpeJJ.eJIJITh mo6aJibHO, orrpeJJ.eJIIIB Koop)lHilani o6'beKTa a 

rro)!Xo)lJimeii CIICTeMe (HarrpHMep, WGS-84), llJIIl ormcaa MecrorroJio)KeHIIe omocHTeJibHO KaKJIX-TO 

JJ.pyniX o6neKToB. B aKa)leMnqecKJIX cranJIX orrpeJJ.eJIJIIOTCJI pa3Hhre TIIIThi orrpeJJ.eJieHHJI (ormcaHHJI) 

MeCTOIIOJIO)KeHHJI. B qaCTIIOCTII: 

TipoCTparrcraeHHoe (spatial) - JJ.pyroe Ha3BaHHe )lJIJI ::rroro TepMillla - rr03IJUI!ll. 3TO HeKoropaJI 

TOqKa B rrpOCTpaHeTBe. feorpatjlnqecKHe IIOHJITIIJI lllllpOTa II )lOJifOTa, HaiipiiMep, IIOIIa)laiOT B ::rry 

KaTeroplliO. TaKoro poJJ.a JlaHHbie IICIIOlib3YJOTCJI, a rrepayro oqepe)lb, a orrepaiiJlliX CBJI3aHHhiX c 

Me)!(MaiiillHilbiM B3aHMO)leiicraiieM. 

OrriiCaTeJihHOe (descriptive) - OIIIICaHIIe KaKoro-To o6heKTa (B rrepayro oqepeJJ.b reorpatjJIIqecKoro). 

qTO-TO HaxO)lllTCJI B ropo)le, B KOHKpeTIIOM 3)laHilll, B KaKOH-TO ay)liiTOpiiii. QqeBII)lHO, ~0 3TO 

HaH60Jiee rrpe)lllO~eJibHbiH CIIOC06 )lJIJI KOHeqHbJX IIOJib30BaTeJieii.• Ho OCHOBOH )lJIJI ero 

IIOCTpOeHHJI (KaK II JIIOOOrD KaprorpatjJIIpoBaHHJI) CJiy)KilT rrpOCTpaHeTBeHHOe MeCTOIIOJIO)KeHHe. 

CeTeBOe (network) - 3)leCb MeCTOIIOJIO)KeHIIe OIIIICbiBaeTCJI KaKIIMII-TO CeTeBbiMII 

xapaKTepiiCTIIKaMII. YpoaeHh )leTaJIII3allBII MO)KeT 6hiTh CaMhrii pa3Hhrii. IP aJJ.pec )laeT OJJ.HY 

IIHtjJOpMauifiO 0 MeCTOIIOJIO)KeHIIII, COTa TeJieKOMMYHHKaU:IIOHHOfO orreparopa )laeT )lpyryro 

IIHtjJOpMauifiO. 

0TMeTHM, ~0 ll3 YKa3aHHbiX Bbiiiie OllllCaHHH MeCTOIIOJIO)KeHHJI )lBa ( OIIIICaTeJibHOe II CeTeBOe) 

TO'IIIO COOTIIOCJITCJI C IIOHJITIIeM 6JIH30CTII. TipiiHa)llle)KHOeTb K KaKOll-JIII60 reorpatjJIIqecKOll 

06JiaCTII (paiioey) - 3TO 6JIH30CTh K ero U:eHTpy (TOMy, qTO cqHTaeTCJI U:eHTpOM). 3m TO, ~0 

KacaercJI ormcaTeJihHOro orrpeJJ.eJieHHJI. ~ ccn:soro rro)!Xo)la xapaKTepHa HeroqHocrb a 

OIIpe)leJieHIIII Mecra IP a)lpec OTIIOCHTCJI K KaKOH-TO reorpatjlnqeCKOH 06JiaeTII, COTa M06HJihHOfO 

orreparopa o6cJI~IIBaer TaK)Ke KaKyro-ro o6nacn (coTilll MCTpOB, HarrpHMep). Tio::rroMy 3)leCh, 

tjlaKTIIqeCKII, pe% ll)leT OIIJITb-TaKII 0 6JIII30CTII K KaKOMY-TO U:eHTpy. 

ComaCHO KJiaCciiqecKOMY OIIpe)leJieHIIIO, ycJiyrii Ha OCHOBe Orrpe)leJieHHJI MeeTOIIOJIO)KeHHJI 

( CepBIICbl Ha OCHOBe orrpe)leJieHHJI MeeTOIIOJIO)KeHHJI) - 3TO HT -cepBIICbl )lJIJI rrpe)lOeTaBJieHHJI 

IIHtjJOpMallBH, KOTOpaJI 6bma IIOJI)"'eHa (Bbi6parra, OTtjJHJibTpOBaHa IIJIII C03)laHa )liiHaMuqeCKII) C 

)"'eTOM TeK}'lnero MeeTOIIOJIO)KeHHJI IIOJib30BaTeJieH (M06HJihHbiX 06beKTOB) IIJIII MeCTOITOJIO)KeHHii 

JlpyrJIX JIHU (M06ITJibHbiX 06beKTOB). B )liiCCePTauiiOHHOH pa6oTe IICIIOJib3YeTCJI pacimipeHHaJI 

tjJOpMa )lJIJI 3TOrO orrpe)leJieHHJI. C )"'eTOM MeeTOIIOJIO)KeHHJI MO)KeT He TOJibKO rrpe)lOcraBJIJITbCJI 

IIHtjJOpMau:HJI, HO, HarrpiiMep, MOfYT BbiiiOJIIIJIThCJI KaKIIe-JIII60 )leHCTBIIll (HarrpiiMep, perHCTpau:HJI B 

KaKJIX-JIII60 JIOrax, o6yCJIOBJieHHaJI MeCTOIIOJIO)KeHHeM). BbiKJIIOqeHIIe 3BYKa Ha yCTpOlleTBe, IIpii 

HaxOJK)I;eHIIII B OIIpe)leJieHIIOH 06JiaCTII - 3TO TaK)Ke )leHeTBIIe, KOTOpoe MO)KeT 3aBIICeTb OT 6JIH30CTII 

K OJIIlOMY IIJIII HeCKOnbKIIM JlPYfHM yCTpOHeTBaM. l1HbiMII CJIOBaMII, 3aBIIClllllllMII OT 

-MeCTOIIOJIOlKeHHJI MOfYT 6hiTb He . TOJibKO OTBeTbl Ha 3arrp0Chl, HO II KaKIIe-TO rrpOaKTIIBHhie 

)lelleTBIIJI. TaK)Ke HaJinque lllltjJOpMallBH 0 MeeTOIIOJIO)KeHIIII MO)KeT OTKpbiBaTh (HJIII Hao6opOT, 

3aKphman) JJ.ocryrr K KaKIIM-TO JlaHHhiM (cepaiicaM, ycnyraM, )leiiCTBilliM). CooTBeTCTBeHHO, 

llOJib30BaTeJibCKI!li IIHTeptjleilc MO)KeT KaK-TO MeHJIThCJI (aJJ.aiiTilpOBaTbCJI) B 3aBIICIIMOCTII OT 

MecronoJIO)KeHHJI. 

feO-IIHtjJOpMaJ.WOHilhie CIICTeMa (reorpatjlnqeCKaJI IIHtjJOpMauiiOHHaJI CIICTeMa, fHC, aHrJIOJI3bNHaJI 

a66peaHawa - GIS) KJiaccnqecKH onpeJJ.eJilleTCJI KaK CIICTeMa c6opa, xpaHemrn, arranll3a n 

Bli3YaJIII3allBH IIpOCTpaHCTBeHHblX (reorpatjlnqeCKHX) )laHHbiX II CBJI3aHHOli C HIIMII HHtjJOpMallBII 0 
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Heo6xo)lHMhiX o6'beKTax. B Hacrollmee apeMJI rroHJime reo-HBtjlopMaJ.WOHHoii CIICTeMhi qacro 

IICIIOJib3YeTCJI B 6onee lllllpOKOM CMbiCJie - KaK llllCTpYMeHTa (nporpaMMHOfO npo)J.YKTa), 

ll03BOJIJIIOIUero IIOJib30BaTeJiliM IICKaTh, aHaJIII3Hp0BaTb II peJJ.aKTIIpOBaTb KaK U:Utjlpoayro KaPTY 

MeCTIIOCTII, TaK II )lOIIOJIHHTeJibHyro IIHtjJOpMauiiiO 06 o6heKTax. A BOT 3Til o6'beKTbi ~e He 

o6l!3aTeJihHO KaKIIe-ro reorpatjlnqecKue Mecra (POI - point of interest). fHC a cospeMeHHbiX 

pa60Tax paCCMaTpiiBaiOTCJI HMeHHO KaK llllTerpaJ.WOIDlble CIICTeMbl. 

qT06bi OU:eHIITb CTeiieHb (rpaHHUbl) rrpHMeHHMOCTII IICIIOJib30BaHHJI IIOIIJITIIJI 6JIH30CTII B 

HHtjJOpMaiWOHHbiX CIICTeMax ( cepaucax), CBJI3aHHbiX C OIIpe)leJieHHeM MeCTOIIOJIO)KeHHJI (reo

HHtjJOpMallBOHHbiM cepBIICaM, KaK OHII TpaKTyroTCJI B HaCTOJIIUeil pa60Te) HC06XO)lllMO OU:eHIITh liX 

B03MO)!(Hyro )lOJIIO B TllllnqubJX onepauilliX ( tJlYHKIIIIliX), KOTOpbie peaJIH3YJOTCll B IIO)l06HbiX 

CIIeTeMax. ~ 3TOrD ~0 o6paTIITbCJI K Ha6opaM TlllluqHbiX Onepau:IIH, KOTOpbie BbillOJIIIJIIOTCll 

TaKIIMII cepBI!CaMII (OIIIICaTb OIITOJIOfllll TaKOfO po)la CIICTeM). 

0HTOJIOfiiqecKUfl aHaJIII3 CepBIICOB, CBJI3aHHblX C OIIpe)leJieHIIeM MeCTOIIOJIO)KeHHJI, 1IpOBO)lllTCJI BO 

MHOrJIX pa60Tax. KaK II BO MHOfliX JlpyrliX HaiipaBJieHilliX, CBJI3aHHbiX C OHTOJIOfllliMII, 3)leCh HeT 

e)lHHOfO eTaH)lapTa, XOTJI B~OCTh Bb!pa60TKII e)lHHblX IIOIIJITilli 1Ipll3HaeTCJI BCeMII. 

reonpoCTparrcraeHHaJI ceMaHTHKa - 3TO o61IlllpHaJI o6nacn, oxaanmaiOmaJI MHO)Kecrao o6nacrel! 

IICCJie)lOBaHHii. feonpOCTpaHeTBeHHaJI ceMaHTHKa 06bNHO COcpe)lOTaql!BaeTCJI Ha IIOHIIMaHIIII 

3HaqeHHJI reorpatjlnqeCKJIX 06beKTOB II liX aHaJIOrDB B KOfHifil!BHOM II n:utjlpOBOM MI!pe, a TaK)Ke 

o6Jierqaer npoeKTIIpOBaHHe fHC, o6ecneqHBaJI KaK coaMeCTIIMOcrb pacrrpeJJ.eJieHHhiX CIIcreM, TaK 

e)lHHhie IIOJib30BaTeJibCKHe .nnTeptjlelichi u 6onee HHTeJIJieKTYaJihHOe B3aHMO)lelicraiie c 

IIOJib30BaTeJieM. 

0JlllHM II3 JJ.paiiaepOB OHTOJiornqecKHX IICCJie)lOBaHIIH B reonpOCTpaHeTBeHHOli CeMaHTHKe JIBJilleTCJI 

IIOliBJieHIIe OOJibillOfO KOJinqecraa HeCTpYKTYPIIPOBaHHbiX TeKeTOBblX )laHHhiX, a TaK)Ke pa3BIIT!le 

MeTO)lOB o6pa60TKII ecrecraeHHOrD JI3b!Ka 3To O)lll03HaqHOe CBII)lCTeJlbeTBO B IIOJib3Y 

IICIIOJib30BaHIIJI IIOIIJITIIJI 6JIII30eTII, IIOCKOJibKY OU:eHKH MeCTOIIOJIO)KeHHJI · B TaKOfO po)la )laHHbiX 

qame acero HOCliT HeqerKHii xapaKTep, YKa3aHHe npJIMhiX KoopJJ.HHaT rrpocro HeB03MO)KHO. 

B aKa)leMnqecKoil JIIITepaType BhmeJIJIIOTcll pa3Hhie rpYilllhr reonpoCTpaHCTBeHHhiX cepBIICOB )lJIJI 

IIOCTpOeHHJI OHTOJIOnrH. HarrpHMep: n:utjlpOBbie reorpatjJIIqecKHe cnpaaoqHHKII, ITOIICK 

reorpatjlnqecKoil nntjlopMauiiii, reorrpoCTpaHcraeHHaJI ceMamnqecKaJI CeTh, MeCTIIaJI ceMaHTIIKa, 

KOrHHTIIBHbie reorpatjlll'IeCKHe IIOHliTIIJI. Bee OHII paCCMaTpiiBaiOTCJI B pa6oTe C roqKH 3peHHJI 

06ll3aTeJibHOeTII IIpliMOll pa60Tbl C reO-KOOp)lHHaTaMII. HarrpHMep, JlJlll HarrpaBJieHHJI IIOIICKa (B 

arrmoJI3hNHOil mrrepawe Geographic Information Retrieval), KOTopoe ormchmaer nonyqeHHe 

reorpatjlll'leCKOH (reo-np1IBJI3aHHOH) HHtjJOpMallBII IIO IIOJib30BaTeJibCKIIM 3allpOCaM, B JIHTepawe 

)laiOTCJI ~e ceilqac n:utjlpbi B 15-20% IIpOU:eHTOB 3allpOCOB, BKJIIOqaJOI!IllX TOJibKO HaHMeHOBaHIIJI. 

TaKIIe 3anpOCbl MOfYT IICIIOJib30BaTb KaK CTpYKTYPIIPOBaHHbie )laHHbie (HarrpiiMep, 6a3bl )laHHbiX), 

TaK II HeCTpYKTYPIIpOBaHHbie )laHHhie (TeKeTbl). ~ Hanrero paCCMOTpeHHJI B~eH tjlaKT TOrO, ~0 
reorpatjlll'leCKHe KOOpJlllHaTbl He 6yJJ.YT 1Ip1ICYTCTBOBaTb B 3anpoce. KOJIIIqeCTBO IIO)l06HbiX 

3arrp0COB 6y)leT TOJibKO yaeJiuqiiBaThCJI, llOCKOJibKY B "orrpe)leJieHHe" HOBbiX MeeT OCHOBHOH BKJia)l 

BHOCJIT COUIIaJibHbie CCTII, C liX IIpOeTbiMII CIIOC06aMII IIpiiCBaHBaTb HaHMeHOBaHIIJI KaKIIM-TO 

Bbl)leJieHilhiM MaJibiM 06JiaeTliM (3TO TaK Ha3biBaeMhie checkin - OTMeTKII 0 MeeTOIIOJIOJKeHilll). 

KJIIOqeBbiM MOMeHTOM, Ha KOTOpblH XOTeJIOCb 6bi o6paTI!Th 3)leCb BHIIMaHIIe, JIBJilleTCll TOT tjlaKT, qro 

reorpatjlnqecKHe KOOp)liiHaTbl TaKJIX MeeT B006IUe He B~l. 0HII IICIIOJib3YIDTCJI TOJibKO )lJIJI 

orrpe)leJieHHJI 6JIII30eTII IIOJib30BaTeJieil M06HJibHhiX cereli. fJiaBHbili aorrpoc - HaCKOJibKO 6JIH3KII 

IIOJib30BaTeml (KOTOpble pa60TaiOT qepe3 M06HJibHOe rrpHJIO)KeHHe, TO eCTh, IIO CyTII - M06HJibHbie 

a6oHeHTbl) K )laHHOMY MeCTY. 3m 03Haqaer, qTo eCJIH Mbl MO)KeM Herrocpe)lCTBeHHO OU:eHHBaTh 

6JIII30CTh . M06ITJibHbiX a6oHeHTOB, TO II perl!CTpau:HJI TaKJIX MeeT MO)KeT OOOHTIICb 6e3 

IICIIOJib30BaHIIJI reO-KOOp)lHilaT. 

CneJJ.YIDmel! o6nacn10, KOTOpyro ~o pacCMOTpeTh a CBli3II c reo-oHTOJIOrllliMII JIBJilleTCJI 

ceMaHTII'leCKIIil ae6 (Semantic Web) II ero paclllllpeHHJI (reo-pacimipeHHJI, a rrepsyro oqepe)lb). B 
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aHrJIOJI3hf'IHOH mrrep:rrype ::rro OOM'IHO ormcMsaercJI TepMHHOM Geospatial Semantic Web -
reonpoCTpaHCTBeHHhiii ceMaHrH'IecKHii seo. PeKoMeH.D.~eii W3C JI.JIJI pa6on1 c ceMaHTH'IecKHMH 
)taHHhiMII JIBJIJICTCJI JI3hiK SPARQL ,l(nJI noMeplKKII pa6on1 c reo-)'{aHHhiMII ecn paciiillpeHIIJI, 
noMeplKIIBaiOIIIlle He'lemyro norney JI.JIJI :nom JI3hiKa, HanpiiMep, Fuzzy RDF. l1)'{eJI paciiillpeHHJI 
COCTOIIT S TOM, 'ITO J1.JIJI TpHTineTa ($aKTa) MOlKHO 3a,l{aBaTh CTeneHh COOTBCTCTBIIJI. A ,l{aJiee Oy)'{CT 
pa60TaTh OOhi'IHaJI CXeMa He'ICTKOm ShiBO,l{a. 3To, S CSOIO O'lepe)'{h, llpiiSO,l{IIT K 3aKmO'IeHIIIO 0 TOM, 
'ITO "6n1130CTh" S reorpa4JH'IeCKOM CMhiCne Ta.IOKe MOJKCT OhiTh Henocpe,l{CTBeHHO OIIIICaHa S RDF 
(npe)'{craBneHa s ceMaHrH'IeCKOM se6e). 
HaKoHel{, Open Geospatial Consortium npeMOlKIIn cnel{llanhHoe pacrnnpenne J1.JIJI SPARQL, 
npe)'{Ha3Ha'lennoe JI.JIJI pa6oTM c reo-)'{aHHhiMII - GeoSPARQL. 3ro pacrnnpenne no3sonJier 
OTIIIChiSaTh reorpa4JH'IeCKHe 06neKThi (reOMCTpiiiO) II 3a)'{aBaTh TOnOJIOrH'IeCKHe OTHOITieHIIJI MelK,!{J 
HIIMII: equals, disjoint, intersects, touches, except, within, contains, overlaps, crosses. IloJIBHJiaCh 
npJIMaJI noMepJKKa 3anpocos, onepnpyroiii,IIX c npoCTpaHcrsennoii 6n~~3ocrhiO (scrpoeHHaJI 

4JYHKI{IIJI geof:nearby) 
,[{nJIGeoSPARQL Ta.IOKe MOlKCT Oh!Th sse,l{eHO He'ICTKOe paciiillpenne. Hanpi1Mep, c TO'IKII 3peHIIJI 
onep~ii C OJIII30CThiO, MOlKHO ,l{OOaBIITh Shi'IIICJieHIIe paccrOJIHHH He TOJihKO S KOJIII'IeCTseHHOH, 
HO II s Ka'leCTBeHHoii Mepe. 3To 03Ha'laer, HanpiiMep, sse)'{eHIIe He'leTKIIX IPYHKitHii JI.JIJI JKa3aHHhiX 
smne npiiMepos nma "6JIII3Ko" II ",l{aneKo" (geofnear, geof.far). B l{eJIOM, Fuzzy GeoSpatial -
)'{OSOJihHO aKTHsHo pa3pa6aniBaeMaJI o611acn. He'ICTKOe noHJITIIe 6n1130CTII MelK)'{y ,l{BYMJI reo
o6neKTiiMII A II B, KalK,l{J,IH Il3 KOTOphiX ormcMsaer o6Jiacrh co csoiiM ,l{llaMCTpOM lA I II IBI, a lxyl 
eCTh paCCTOJIHHe MelK)'{y ,l{BJMll TO'IKaMII X II y, MOlKCT Oh!Th SSe,l{eHO, HaTipiiMep, TaK 

IlyCTh d(A,B) = inf xeA,yEBixyl - ,l{HCTaHl{IIJI MelK,l{y A II B. Tor,l{a: 

R(A,B)=max{O,I- d(A,B)} (2) 
. IBin 

f,l{e n- HeKOTOpoe l{eJIOe 'IIICJIO. ECJIII ,l{IICTaHI{IIJI paBHa 0, TOR paBeH 1, IIHa'le- KaKaJI-TO ,l{OJIJI OT 
1, nOKa3hiBaiOII{aJI CTeneHb On1130CTH. Ko3$$ll{IIeHT n nOKa3hiBaeT, SO CKOJihKO pa3 ,l{IICTaHI{IIJI 
)'{OJilKHa 6MTh 6olihme ,l{llaMCTpa, 'IT06M creneHb 6JIII30CTH crana pasHa 0. IlpocraJI $-113H'IeCKaJI 
IIHTepnperal{IIJI norpeiiiiiOCTII (HCTO'IHOCTII) S II3MepeHIIJIX, He'ICTKaJI JIOrHKa IICnOJih3yeTCJI IIMeHHO 
nOTOMy, 'ITO llpOCTpaHCTBeHHaJI OJIII30CTh - 3TO, $aKTH'IeCKH, HeKOTOpOe pa3MhiBaHIIe paCCTOJIHIIJI. 
Bee, SHYJPII, HeKoropom 3Mannoro npe)'{eJia c'lmaercJI O,l{IIHaKOsMM (6JIII3KIIM). CooTsercrseHHO, 
C 4JopMaJihHOH TO'IKII 3peHIIJI, S03MOlKHOCTh 11CnOJih30SaHIIJI OJIII30CTII S GeoSPARQL, HaTipiiMep, 
3TO S03MOlKHOCTh SO SCeX onepaTopax, llpJIMO IICnOJih3yiOII{IIX reO-KOOp)'{IIHaThl 3aMeHIITh TIX Ha 
HeKoropyro ooJiaCTh. BMeCTo HeKoTopoii Koop)'{HHarM X y Hac 6y)'{er npiicyrCTBosaTh o6JiaCTh 

X ±Ox - · 6JIII3Ko oT X. Boo6me, so3MOlKHOCTh 3aMeHhl (nepermchiBaHIIJI) npaBHJI - Jro 'laCTh 

cnel{II$HKal{IIII GeoSPARQL. BoT KaK TaM ShiTJIJI,l{HT 4JJHKitiiJI nearby (npaBIIJIO J1.JIJI ee 
HHTepnper~II): 6epyrcJI reoMCTpH'IecKHe xapaKTepiiCTHKII o6neKTOB II nposepiercJI, 'ITO 
paccroJIHue MelK)'{y HHMII MeHhme HeKoTopom npe)'{eJia. 

?x geo: nearby ?y :- x? geom? gl y? geom? g2 
fi1ter(distance(?gl, ?g2) <200) 

M, cooTBercrsenno, s 3anpoce, r,l{e onep11pyroT KOHKpeTHbie o6neKThi: ? shop geo: nearby 
?street $JHKl{IIJI geo:nearby 6y)'{er 3aMeHeHa no JKa3aHHOMJ shlme npaBHJiy. 113 Jroro 
cne,!{Jer, 'ITO S03MOlKHOCTh nepenncMsaHIIJI npiiMTITHSOB GeoSPARQL c 3aMeHoii KOOp)'{IIHaT Ha 
HeKOropyro 06JiaCTh Oe3' norepu liX CMMcna - 3TO II eCTh S03MOlKHOCTh UCnOJih30SaHIIJI 

npOCTpaHCTBeHHoii 6n1130CTH MJI reo-3anpocos. IlpaKTH'IeCKII, npiiMTITHS geo: Point, 
onpe)'{enJIIOmnii TO'IK)', npespantaercJI s geo: Polygon. 0TciO)'{a II npoiiCTeKaer IIHTepec IIMeHHO K 

He'ICTKOH JIOfUKe, nOCKOJihKy, HanpiiMep, O'leSII,l{HO, 'ITO llpl!MIITIIS geo: s fWi thin (nposepKa 
HaxolK)'{eHIIJI s o6JiaCTH) npespantaercJI s Ol{eHK)' TaKOro HaxolK)'{eHIIJI npu pa3MhiThiX rpaHITI{ax Jroii 
o6JiaCTH. 

COOTBCTCTBeHHO, CJie,l{yiOII{Hii MOMeHT, KOTOphiH OIIIICaH S 3TOH rJiaBe - 3TO OniiCaHIIe On1130CTH S 

~ 
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He'leTKoii JiornKe u HHCTpJMeHni pa6on1 c TaKIIMII ormCaHIIJIMH. B Ka'lecrse 6a1osom 
HHCTpJMeUTa shl6paH JI3biK Fuzzy Control Language (FCL, CTaH.D.aPT IEC 61131-7). IloKa3aHO, KaK 
MOlKCT ShiTJIJI,l{eTh Ol{eHKa OJIII30CTH Oe3 IICnOJih30SaHIIJI reO-KOOp)'{HHaT. B pa6ore Ta.IOKe 
npe)'{craBJieHO nopTllpOSaHUe IIMeiOII{eHCJI peaJIII3al{IIII C OTKphiThiM KO,l{OM, npii3BaHHOe OOJier'IIITh 
IICnOlih30SaHIIe npHJIOJKeHHH Ha TIOM JI3hiKe S se6-nporpaMMHp0SaHHH. B 'laCTHOCTH, onpe)'{eJieHO 
JSON npe)'{CTaBJienne JI.JIJI FCL. 

Bo BTopoii mane pe'lb H.D.CT co6CTBermo o6 II3MepeHHH 6JIII30CTH. Ecnii Mhi co6upaeMCJI ssecrii 
HOSyiO MCTpHKy Ha 3aMeHJ onpe,l{eJieHIIJI KOOp)'{HHaT MeCTOnOJIOJKeHliJI, TO OHa, O'leSII,l{HO, ,l{OJilKHa 
y)'{OBJICTBOpJITh HeKOTOpoMy Ha6opy Tpe6osaHHii. qTO 3,l{eCh MOlKCT OblTh npiiHJITO SO SHIIMaHlle, C 
J'leTOM HeMIIHJeMOfO cpasHeHliJI HOBOH CIICTeMhl C cymeCTSyiOII{IIMII li3MepeHIIJIMll KOOp,l{HHaT C 
IlcnoJih30BaHIIeM GPS: 

l13MepeHIIJI )'{OJIJKHhl 6h!Th )'{OcryrmM Ha no)'{aBnJIIOII{eM 6oJibiiiiiHCTBe MOOHJihHhiX yCTpoiicrs 
(s H.D.eane - Ha scex yCTpoiiCTBax). l1MeHH6 nosceMeCTHaJI ,l{ocrynHocrh GPS o6ecne'IIIJia 
nonyJIJipHOCTh cepSHCOS C IICnOJih30SaHHeM HH$OpManHH 0 MeCTOnOJIOJKeHHH. 

,[{oJilKHa 6b1Th o6ecne'leHa so3MOlKHOCTh noJiyqeHIIJI ,l{aHHhiX (II3MepeHHJI 6Jin30CTH) 6e3 
ShiTIOJIHeHIIJI cnel{llaJihHhiX ,l{eHCTBHH nOJih30sareJieM. l13MepeHIIJI ,l{OJilKHhl ocymeCTBnJIThCJI S 
acunxpoHHOM pelKHMe. Onpe)'{eJieHIIe 6JIII30CTII (KaK II II3Mepenne reo-Koop)'{HHaT) 6y)'{eT 'laCThiO 
KaKOfO-TO nOJih30SaTeJihCKOf0 CepsiiCa II, COOTSCTCTSeHHO, ,l{OJilKHO SCTpaHsaThCJI S cropOHHIIe 
noJib3osareJihCKHe IIHrep4JeiicLI. 3To 03Ha'laer, 'ITO MeTO)'{ 113MepeHIIJI He ,l{OJIJKeH 6h!Th 
pa3pymHTeJihHhiM (disruptive) JI.JIJI sHemHero (o6neMmomero) IIHTep4Jeiica. Tpyn~~o npe)'{craBHTh, 
HanpiiMep, peaJihHOe TipiiMeHeHIIe, eCJIII J1.JIJI I13MepeHIIJI HCOOXO,l{IIMO npepbiBaTh see npol{eCChl, II S 
MO,l{aJihHOM pelKHMe OlKH.D.aTh noJiyqeHIIe KaKIIX-JIIIOO ,l{aHHhiX. KpOMe rom, TaKIIe xapaKTepiiCTHKII 
(B nepsyro O'lepe,l{b, OTCyrcrsiie MO,l{aJibHOCTH II OTCyrCTBIIe cnel{llaJihHhiX ,l{eHCTBIIH nOJih30SaTenJI) 
He06XO,l{IIMbi ,l{nJI IICnOJih30SaHIIJI TIOm MeTO,l{a S M2M (loT) npiiJIOJKeHHJIX. 

Pe3yJihTaThi II3MepeHIIJI, shmOJIHeHHhle c noMOII{biO pa3JIH'IHhiX M06IIlihHhiX yCTpoiiCTB s 
O,l{IIHaKOShiX ycJIOBIIJIX ,l{OJilKHhl eCJIII He nOJIHOCThiO COSna)'{aTh (H.D.eaJihHhrn sapiiaHT), TO, no 
KpaiiHeii Mepe, 6h1Th cpaBHIIMhiMII. 

,[{oJIJKeH 6hiTh HeKoTophlii craH)'{apmrn Ha6op API (Application Program Interfaces), 
,l{OCTyiillhiH Ha pa3HbiX TIJiaT$OpMax. 

3TOT Haoop API ,l{OJIJKeH 6h1Th y)'{o6HbiM MJI pa3pa6oT'IHKOs. 06maJI H.D.eJI 3)'{eCh no'ITH 
scer)'{a O,l{Ha II Ta JKe- 3TO )'{OJilKHO COKpamaTh speMJI Ha pa3pa60TKy. 

B pa6oTe 6hmu paccMoTpeHhl HeCKOJihKO so3MOlKHbiX aJihTepHaTIIB. HanpiiMep, sCTpoermhlii ceHcop 
6JIII30CTH, npucyrCTByroll{Hii Ha scex (npaKTH'IecKII) TeJie$oHax. OH He y)'{OBJiernopJier, no KpaiiHeii 
Mepe, ,l{SJM II3 nepe'IIICJieHHbiX shnne Tpe6osannii - JI.JIJI ero IIcnoJih30SaHIIJI Tpe6yercJI cnel{llaJihHoe 
nOJIOJKeHIIe MOOIIJihHOfO yCTpOHCTBa, a S CHJIY pa3HhiX $H3H'IeCKTIX npHHI{IInOS peaJIII3al{IIII 
II3MepeHIIJI Moryr pa3HIIThCJI. NFC (6ecnposO)'{HaJI TeXHO!loriiJI Near-field communication) IIMeer 
o'leHb orpaHII'IeHHhlii PMHJC )'{eiicrsiiJI (TOJihKO cnel{llanhHhie npHJioJKeHIIJI) II TaKJKe, 4JaKTH'IeCKII, 
Tpe6yer cnel{llanbHbiX )'{eiiCTBIIii (no,l{HeceHIIe K C'IIIThiBaTemo). Onpe)'{eJieHIIe MecronoJioJKeHIIJI 
MOOIIJibHOfO TeJie$oHa TIO 3aMepaM, HaTipiiMep, MarHTITHOfO nonJI, aKyCTH'IeCKIIM IIJIII CSCTOSbiM 
xapaKTepiiCTIIKaM scer,l{a OniipaeTCJI Ha HeKOTOpyiO IICXO,l{HJIO IIH$OpM~ 0 pacnpe)'{eJieHHH 
COOTBCTCTSyiOIII,IIX xapaKrepiiCTIIK S ,l{aHHOM TIOMell{eHIIH (HHhiMII CJIOSaMII, Oa3HpyeTCJI Ha 
npe)'{BapHTelihHOH "pa3MCTKe" noMell{eHIIJI). J1MeHHO 3TaTI npe)'{BapHTelihHOH pa3MCTKII JIBnJICTCJI 
CaMhiM "cJiaOhiM" MOMeHTOM cepSIICOB. B pa6oTe pe'lb li)J,CT 0 ny6JIH'IHbiX cepSIICax, KOTOphle MOryT 
C03,l{aBaThCJI CTOpoHHIIMll pa3pa60T'IIIKaMII. l1MeHHO 3TO eCTh MaCCOSaJI KareropiiJI cepsHCOS. B 
6oJihiiiiiHCTBe cJiyqaes ,l{OCTJTI K rrpose)'{eHIIIO KaKUX-JIH6o mMepeHHii Ha 'IJlKTIX TIJIOII{a)'{Kax 6y)'{CT 
3aKphiT J1.JIJI croponnnx npoeKTHpOSII{IIKOS. ,[{pyraJI rrp06JieMa C "pa3MCTKOH" TIOMell{eHHii COCTOIIT S 
TOM, 'ITO ee Heo6XO,l{IIMO, S OOJihilliTIICTBe CJiyqaes, nepiiO,l{H'IeCKII OOHOSJIJITh. l1 3,l{eCh, nOMIIMO 
,l{OCTJlla, TIOJISnJIIOTCJI eme II 3KOHOMH'IeCKHe rrpOOJieMhl - S03paCTaeT CTOIIMOCTh COIIpOSOlK,l{eHIIJI 
(nOMeplKKII)cepsHCa 
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}:(pyrofi BroKIII>IH MOMCHT, KOTOphlfi HC06XO)I.IfMO OTMeTHTh, 3TO TO, qro Bee YJCa:laHHhiC Bh!IIIC 

noJIXOIU>I peiiiaKJT 3a,naqy no3IIIIHOHHpoBaHIDI. CooTBeTCTBeHHO, )l.llll TOro, qro6hi nepeiinl K 

r onpCJI:CJICH!llO 6JIII30CTII, HaM HC06XO)I.IfMO ll03IIIJ,IIOHHpOBaHHC JI:pyrnx 06hCKTOB (OTHOCHTCJ!hHO 

KOTOphlX Mhl XOTIIM OIIpCJI:CJIIITh 6JIII30CTh), a Ta!OKC KaKOii-TO o6II!IIii nocpCJI:HHK (cepsep), f]!:C 

6y.zzyr cpaBHHBaThCll MCCTOnOJIO:lKCHIIll. 

0rJI:eJihHO HC06XO)I.IfMO OTMeTHTh IICnOJih30BaHIIC KaMCp M06IIJ!hHhiX TCJielf!OHOB. Bhi'IIICJIIITCJ!hHh!C 

MOIIJHOCTII nOJ!h30BaTCJihCKIIX yCTpOfiCTB n03BOJ!li!OT o6pa6aThffiaTh 11306pa:lKCHIIll (BIIJI:CO-]I:aHHh!C) 

HenocpeJI:CTBCHHO Ha Tene!floHax. CooTBCTCTBeHHo, pacno3HaBaHHe ofu.eKTOB Ha II3o6pa:lKCHIIliX (B 

BIIJI:CO-nOTOKC) TaK)KC MO:lKCT 6hiTh yHll3aHO C OIIpCJI:CJICHHCM 6JIII30CTII (no KpaHHCfi MCpe, 

OTHOCHTCJ!hHO pacno3HaHHh!X 06bCKTOB). CYIIIeCTByeT HCCKOJ!hKO IIpiiqiiH, noqeMy 3TO HanpaBJICHIIC 

HC paccMaTPIIBaeTCll B ]l:aHHOH pa60TC. Bo-rrepBhiX, IICIIOJih30BaHHC KaMCpbl M06IIJibHOro TCJie!floHa B 

]!:aHHOM CJiyqae npe]!:llOJiaraeT CnCIJ,IIaJihHOC nOJIO:lKCHHC M06IIJihHOfO TCJie!floHa. 11Hh!MII CJIOBaMII, 

3TO TO, qro B TPC60BaHHliX Bh!IIIC onpe]!:CJiliJIOCh KaK 6JIOKIIPYJOIIICC JI:CHCTBliC Mll CTOpOHHCrO 

cepsHca. Mo6IIJ!hHhlli a6oHCHT JI:OJI:lKCH npepBaTh TCKYIIIYJO pa60Ty (TCKYIIICe 6e3JI:CiiCTBHe) II 

3aHliThCll HaBC]I:CHIICM KaMCpbl M06IIJ!hHOf0 TCJie!floHa. 0IIl!Th TaKII, CCJIII Mhl rOBOpliM 0 

po60TOTCX~CCKOH CliCTCMC C KaMepaMll, yCTaHOBJICHHh!Mll no IICpliMCTpy - 3TO O]I:Ha ClJTYail,llll, a 

)l.llll M06IIJibHOro nOJ!h30BaTCJ!ll C HC06XO]!:llMOCThiO CIICIJ,IIaJihHOro HaBC]I:eHIIll KaMepbl -

COBepiiieHHO ]!:pyrall ClJTYai!IIll B IIJiaHe YJI:06CTBa IICnOJih30BaHIIll. BO-BTOpbiX, ]l:a:lKe CCJ!ll Mhl 

paCn03HaeM ofu.eKT Ha II306pa:lKeHHII (B BIIJieO-nOTOKC) ll OUeHliM paCCTOllillle ]1:0 Hero KaK 6Jili3KOe, 

Mhl BCe paBHO He CMO:lKeM Onpe]!:eJIIITh KaKIIe-JIH60 xapaKTepHCTliKII 3TOro o6heKTa, KpOMe TCX, 

KOTOpb!e llpeJI:CTaBJieHhl BII3YaJihHO. 

B lfri:ire, )l.llll onpeJI:eJieHIIll !flaKTa 6JIII30CTH B JI:UCCePTanllll 6Lmo npeJI:JIO:lKeHo 

paCCMaTPIIBaTh (TPaKTOBaTh) 6ecnpoBOJIIIhle IIHTep!fleiiChl M06IIJ!hHOfO TeJie!floHa KaK ceHCOphl. 

I13MepeHIIll, KOTOpb!e MOfyT 6b!Th 3]1:eCh nonyqeHbl- 3TO HaJIIIqHe KaKIIX-TO JI:pyriiX CCTCH (yJJIOB) II, 

B03MO)KIIO, KaKIIe-TO xapaKTCpiiCTIIKII 3TIIX CCTeii. PacnpoCTpaHeHIIe CIIffiaJIOB 6ecnpOBO]I:Hh!X CCTCH 

lf!II3~eCKII orp~eHO. CoOTBCTCTBeHHO, B03MO)KIIOCTh nplleMa TaKliX CIIfHaJIOB II eCTh 

CBIIJI:CTCJ!hCTBO 6JIII30CTII K IIX liCTOqHIIKy. 11 3TO II3MeplleMall xapaKTepliCTIIKa, KOTOpall MO)KCT 6h!Th 

nonyqeHa Ha BCeX M06IIJihHh!X yCTpofiCTBax. <l>aKT JI:OcryllHOCTII, HanpliMep, KOHKpeTHOli Wi-Fi CCTII 

Ha M06IIJihHOM YCTpOHCTBC 03Haqacr 6JIII30CTh yCTpOfiCTBa K COOTBCTCTByiOIIIeH TOqKe ]I:OCTyna. 

<l>aKT BIIJIHMOCTII (onpeJI:eneniill) TOqKII Bluetooth (HanpHMep, Tera Bluetooth Low Energy) oJnaqacr 

6JIII30CTh yCTpoiiCTBa K TCry. 11 TaK JI:Mee - Mo6IIJihHOe yCTpoiiCTBo naxoJI:IITCll B 3one JI:eiiCTBIIll 

nepeJI:a~Ka. 

llpii 3TOM IIpiiHIJ,IIllllaJihHO Ba)KIIh!MII liBJiliiOTCll, no KpaHHefi Mepe, ]I:Ba MOMeHTa. Mb! HC 

nhiTaeMCll HII B KaKOH !flopMe onpe]!:eJIIITh MeCTOllOJIO:lKeHIIe CaMOrO M06IIJ!hHOfO yCTpofiCTBa no 

!flaKrY JI:OcrynHOCTII JI:PyTIIX ccreii. B 3TOM COCTOIIT OTJIII'IIIe OT CYIIIeCTByiOIIIIIX nOJIXOJI:OB, KOTOphie 

Ilh!TaKJTCJl JIOKaJIII30BaTh MeCTOIIOJIO:lKeHIIe M06IIJ!hHOro YCTpOfiCTBa no CIIffiaJiaM 6ecnpoBOJI:Hh!X 

CCTCH. TaKIIe nOJIXOJI:bl 6a:liipYJOTCll na TOM, qro HaM 113BeCTHO MeCTOllOJIO:lKeHIIe OllOpHb!X 06beKTOB 

3TIIX CCTefi (nanpHMep, roqeK JI:Ocryna Wi-Fi) II eCTh KaKali-TO pa:lMCTKa MeCTHOCTII (pMIIOKapTa). 

3Ta KapTa MO:lKCT fOTOBIIThCll B o!fJJiafiH-pe)KliMe IIJIII :lKe C06HpaThCll B npou;ecce pa60Thl (TaK 

Ha:lbffiaeMh!ii SLAM) - 3TO ne MelllleT npiiHUIIllllaJ!hHOH KapTHHhl. npn 3TOM Mll ]I:OCTII)KeHIIll 

, TOqHOCTif li3Mepe!lllil. He06XO)I.IfMO nOBh!IIIaTh II IIJIOTHOCTh pa:lMeiiieHIIll nepe]!:a~IIKOB. 

COOTBCTCTBeHIIO, rOpa:l]!:O npollie OpiieHTIIpOBaThCJl Ha !flm~eCKlle orpa~eHIIll CaMIIX ccrefi. 

HanpHMep, OpiieHTIIpOBaThCll Ha TaK Ha:lhmaeMoe BJuetooth paCCTOJ!HIIe IIJIII, COOTBCTCTBeHHO, Wi-Fi 
paCCTOliHIIe. 

En113oCTh B ceMam~ecKOM aHaJIH3e npeJI:CTaBJilleTCll s pa:lHhiX acneKTax. HaH6onee qacro 

ncnoJ!h3yeMaK rpanaJJ,IIll - 3TO TPII 3JieMema: Proximity := Spatial I Temporal I Thematic. 
llpeMO:lKCHIIall MO]I:CJ!h n03BOJ!lleT OllliChmaTh 6JIII30CTh B npOCTpaHCTBCHIIOM CMh!CJIC (HanpiiMep, 

JI:OcrynHOCTh OJI:l!HaKOBh!X ceTCBh!X yJJIOB )l.llll JI:Byx cpaBHIIBaCMh!X M06IIJ!hHh!X yCTpOHCTB 

IIOJI:Pa:lYMCBaeT npoCTpaHCTBCHHYJO 6JIII30CTh 3TIIX M06IIJihHh!X YCTpOHCTB), BO BpCMCHHOM acneKTC 
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(BpCMll npe6biBaHIIll B 30HC ]I:OcryllHOCTII OJIIIOrQ CCTCBOfO Y3J!a), a TaK)KC II B TCM~CCKOM 

(TCMaTIIKa MO)KCT 6biTh IIpC]I:CTaBJICHa IIJI:CHTII!fJIIKau;IICH 6ecnpOBOJIIIOf0 Y3J!a)- TO CCTh TaK, KaK 3TO 

II llpiiiiliTO B reo-npOCTpaHCTBCHHOM ceMaH~CCKOM aHaJIII3C. 

KpoMe TOro, onpeJI:eneniie 6JIII30CTH OTJIII'IaeTcll oT no3IIIIHOHHpoBaHIIll (nasHrauiiii). llpii 

OIIpCJI:CJieHIIII 6JIII30CTII Mhl He IlhiTaeMCll ]l:aTh OTBCT Ha BOIIpOC "KyJI:a IIJI:TII, IIJIII KaK JI:06paThCll". 

HeliBHO npeJI:UonaraeTCll, qro nol!llrne "6mi3Ko" JI:aeT orneni na 3TII sonpocbi. 

OfKa:l OT JIOKaJIII3ai!llll 03HaqaeT, qro B npeJI:JiaraeMOH MOJI:CJIII HCT II HIIKaKIIX TPCOOBaHIIH K 

OIIpCJI:CJICHIIIO MCCTOnOJIO:lKCHIIll OIIOpHb!X CCTCH (yJJIOB) - YJJIOB, no OTHOIIICHIIIO K KOTOpb!M II 

OIIpC]!:CJ!lleTCll 6JIII30CTh. A 3TO, B CBOIO oqepeJI:L, 03HaqaeT, qTQ TaKIIC "onopHb!C" Y3J!hl MOryT 6biTh 

C03]1:aHhi JIIIHaM~CCKII (rrporpaMMHO), CO CnCUIIaJihHOfi UCJ!h!O 6hiTh OIIpCJI:eJIIITCJ!liMII (TPIIrrepaMII) 

B cepBIICax, OCHOBaHIIb!X Ha IICnOJ!h30BaHllll 6JIII30CTII. Co6CTBCHHO CCTCBbiC B03MO)KII0CTII )l.llll 

TaKIIX "onopHhiX" YJJIOB npocro He rrpeJI:UOJiaraiOTCJI. 11cnoJih30BaHHe napaMCTpOB 6ecnpOBOJI:HhiX 

CCTCfi )l.llll JIOKaJIII3aUllll (onpeJI:CJICHIIll MCCTOnOJIO:lKCHIIll) cefiqac CBll3aHO, B nepByJO oqepeJI:L, C TCM, 

qTO B anropiiTMax IICnOJih3YJOTCll CTau;IIOHapHh!C ceTCBhiC 06hCKThl (nanpHMep, npeJI:yCTaHOBJICHIIh!C 

roqKII JI:ocryna) c II3BeCTHhiM Mecronono:lKeHHeM. Ecnii :lKe ncr TPe6osaHHii K onpeJI:eneHIIIO 

MCCTOllOJ!OlKCHIIll TaKliX ToqeK, TO B03MO:lKHO IICllOJ!h30BaHHe npOII3BOJ!hHh!X 6ecnpOBO]I:Hh!X YJIOB. 

a 

PIICyHOK I. CTa~eCKIIe II BIIpTyaJihHhie reo-peiiiCTKII (a) II YMHaK M06IIJ!hHOCTh (b). 

11JIJIIOCTpaTIIBHO, npHMep IICllOJ!h30BaHllll HOBOH apXIITCKTYPhi cepBIICOB npeJI:CTaBJICH Ha piiCyHKC 

lb, npCACTaBJ!liiOIIICM npiiMep IIH!fJOpMaiJIIOHHOH nOMCp:lKKII JI:J!ll CIIcreMh! YMHOii M06IIJ!hHOCTII 

(peKoMeHJI:aTeJihHall CIICTeMa Ha TPaHCnopTC). BMecro craT~ecKoii reo-peiiiCTKII (pHCyHOK Ia) 3JI:CCh 

IICllOJ!h3yiOTCll JI:HHaM~CCKIIC 06JiaCTII, OIIpCJI:CJ!liCMh!C COBOKynHOCThiO ]I:Ocryllllh!X CIIrllaJIOB 

6ecnpOBOJIIIhiX yJJIOB. 3TII JI:HHaM~CCKliC 06JiaCTII MOryr II3MCIIliThCJl BO BpCMCHII. llpii 3TOM 

OIIpC]!:CJICHIIC llOJ!OlKCIIIIll (6Jili30CTII) OTHOCIITCJihHO nO]I:BII)KIIOro 06heKTa (TPaHCllOpTHOC 

cpe]!:CTBO), HenO]I:BII)KIIOfO ofu.eKTa (3JI:aHHC, 3JICMCHT IIH!flpaCTpYJCTYPhl) npOII3BOJI:IITCll 

C]!:llH006pa:lHO, HC3aBIICliMO OT TIIIIa o6heKTa. B TaKOH MO]I:CJIII MOfyT 6biTh IICnOJih30Bl!lfi,I KaK 

CYIIICCTBYJOIIJHC 6ecnpoBOJI:Hhie Y3Jihi (HanpHMep, CYIIICCTBYJOIIIall Wi-Fi TO~a JI:OCTyna B 

TPaHCIIOPTHOM cpeJI:CTBe), TaK II JIIIHaM~ecKII C03JI:aBaeMhie 6ecnpoBOJI:HbiC yJJihi, nanpliMep, 

Henocpe]!:CTBCHHO , na M06IIJihllh!X yCTpOHCTBax. 11MCHHO B03M0)KIIOCTh IICnOJih30BaHIDI 

JIIIHaM~CCKII C03]1:aBaCMh!X yJJIOB 6e3 KaKIIX-JIII60 TPC60BaHIIH K 'nn!flopMaiillll 06 IIX IICTIIHHOM 

reorpalfl~eCKOM nOJIO:lKCHHII n03BOJ!lleT npeJI:CTaBJ!liTh BIIpTYaJihHh!C reo-peiiienrn B IIpOII3BOJ!hHOM 

Mecre, TaM, r]l:e neo6xo)l.lfMo npeJI:OCTaBJieniie ycnyr. QqeBIIJIIIO, qro )l.llll IIOJI:BII)KIIh!X o6heKTOB IIpii 

3TOM 30Ha npeJI:OCTaBJICHI!Jl ycnyr "nepeMCIIIaeTCll" BMCcre C 06bCKTOM. 

<l>opMaJihHO HOBall apXIITCKTYPa )l.llll cepBIICOB, OCHOBaHHh!X Ha nn!flopMauiiii 0 MCCTOnOJIO:lKCHIIII, 
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MOlKeT 6hiTh npe,ncrrumeHa cne.nyJOIUHM o6pa30M: 

B KJiaCCll'leCKOH Mo,neJIII cepBIICOB C HCnOJib30BaHHeM IIH!POpMaJU!ll 0 MeCTOnOJIOlKeHHH 
u:ellTpaJIIDOBaHHO xpaHHTCll rm!PopMallllil (3arrHCII R;) o ,naHHhiX (,neHCTBllliX) B IIpiiBli3Ke K reo
KOOp,nHHaTaM, II no 3aJiaHHOH nape reo-Koop,nHHaT MOlKeT 6hiTh no.no6pan Ha6op 3arrncei1. ,L\Jui 
no,n6opa no.nxoMIUHX 3an1Icei1 llcnoJib3ycrcll 3BKJin,noso paCCTOlllllle: 

~~~ m 
rp (/at, In g)~ R 
0rKa3 OT IICnOJib30BaHIDI reO-KOOp,nHHaT npiiBO,nHT K TOMy, 'ITO 3aiiiiCII CTaHOBliTCll np1IBll3liJIHhlMII 
K ceTeBhiM omeqaTKaM (network fingerprint- Ha6op xaprucrepllcrHK ,nocrynHhiX cereBbiX Y3JIOB N), a 
K.JineHT sMecro Koop,nHHaT ,nnll nonyqeHill! Ha6opa 3arrncei1 nepe,nacr rm!PopMau:mo o ccresoM 
OKpYlKeHIIII. 8 n:eJIOM, 3TO COOTBeTCTBYeT no,nxo.ny spatial cloaking, KOTOpbril: "3arpy6Jlllcr'' 
rm!PopMau:mo o reo-Koop,nHHaTax, o,nHaKO YlKe IICnOJib3yKITCll ,npyme MeTpiiKII .nJill no,n6opa 

3an11cei1: 
{<Nu, Nz;, ... >, R;} (4) 

rp( Nb Nz, .. )~R 
Cne.nyiDIUHH rnar- 3TO B03MOlKHOCfb 11CnOJib30BaTh TOT 4lrucr, qTO B orrncaHIIII KalK,nOro YJlla N ecrh 
ero H,neHTH!PIIKaJUIOHHOe (peKJiaMHOe) npe.ncrasneHIIe SN. 3Ta He-UH!PposWI IIH!PopMaJUill 
(6aHTOBWI nOCJie,nOBaTeJibHOCfb) HIIKaK He IICnOJib3yeTCll, HaiipiiMep, IIpll'"HaBHraUHII (onpe,nenennll 
pacCTOliHIDI) C IICnOJib30BaHHeM 6eCnpoBO,nHbiX Y3JIOB, a ,nJill onpe,neJieHill! 6JIH30CID MOlKeT 6b!Tb 
IICnOJib30BaHa C onepaTOpOM cpasHeHIDI ("eCJIII ,nocryneH YJeJI C II,neHTH!PIIKaUIIeH S TO ... ") 
{ <SNu, SNz;, ;;.>, R; } (5) 

rp( SNb SN2, •• )~ R 

,l(anee BOT B 3TO peKJiaMHOe npe,ncrasJieHIIe {,nJill O,nHOrO II3 YJJIOB, eCJIII llX HeCKOJibKO) MOlKHO H 
nepeHecm caMy reo-np1IBll3aHHyiD3aiiiiCh. U:eniiKOM, ecJIH pa3Mep peKJiaMHoro naKcra no3BOJilleT, B 
Bu,ne nocne,noBaTeJibHOCfll qacreH, KOTOpbie 6y,nyr qepe,nOBaThCll nporpaMMHO HJIII B Bll,ne 
HeKoTOporo clKaTOro TeKcra (KopOTKIIH URL, HanpHMep). 
{ < R; ,SN1b SNz;, ... >, R; } (6) 

rp( SN1, SNz, •. )~ R 

3To, B qacmocm, II 6y,ncr O,nHHM II3 IIpiiMepOB HOBOrO KJiacca CepBHCOB. CepBIICHWI IIH!POpMal.\IIll 
nonyqacrcll IameHToM Henocpe,ncrseHHo np1I onpe.neneHIIII 6niDocm. Her HnKaKIIX cepsepos, K 
KoTOpbiM HYlKHO o6pamaThCll c 3anpoCaMII. 

A .nJill KaKHX-TO CJIOlKHbiX crpyKTYP B03MOlKHO nepeHecm B npe,ncraBJieHIIe Y3Jia HeKOTOpbril: KJI!Oq, 
KOTOpbrH YlKe 6e3 KOOp,nHHaT MOlKeT 6oiTh IICnOJib30BaH ,nJill 3anpoca CfPYKTYPHhiX ,naHHbiX 

{<Key; ,SN1b SNz;, ... >, R;} (7) 

rp( Key;)~ R 

Ceresoi1 YJen, IIcnono3yeMblli s orrncannn, IIMecr iPIDll'lecKoe npe,ncrasneHIIe (3TO roqKa ,nocryna, 
rer Bluetooth, M061IJibHhril: rene!PoH c 6ecnpOBO,nHbiM IIHrep!Pei1coM II T.,n.), II ero 
npe,nCfaBIITCJibCKall (peKJiaMHWI) IIH!POpMau;IDI MOlKeT 6o!Th nonyqeHa KJIIIeHTOM Henocpe,nCTBeHHO, 
6e3 o6parneHIDI K reo-xpanHJirnu:y. TaKHM o6pa30M, sMecro KJiacciiqecKOH KJIIIeHT-cepsepHoi1 
MO,neJIH ,nJill cepBIICOB, IICnOJih3YJOIUHX HH!POpMaJUIIO 0 MeCTOnOJIOlKeHIIH, nOliBJilleTCll 
pacnpe,neneHHWI KH6ep-IPI131IqecKWI CIICfeMa. Ilpii 3TOM HIIKaKOH nepe,naqii reo-KOOp,nHHaT (HJIIIHX 
npomBO.nHbiX 3aMemnenei1) oT KJIHeHTa He rpe6ycrcll. IlocraB!llllK ycnyrii (ceps1Ic) np1I 3TOM He 
llMeeT B03MOlKHOCTII OTCJielKIIBaTh IICnOJib30BaHHe cepBIICa ( cepBIIC npe,ncrasJieH 
iriiipOKOBe!llaTCJibHOH paCChiDKOH, nonyqaTCJIH KOTOpoH Hell3Becmoi), a CaM cepBIIC ecreCTBeHHbiM 
o6pa30M JIOKaJIII30BaH ( orpanll'!eH s npocrpancrne 3a cqcr !PII3ll'!ecKJI orpaJHJqeHHoi1 o6nacrii 
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pacnpocrpaneHIDI carnana, KOTOPWI a CJIYlKliT, B more, Mepoi1 6na3ocTII). 

EcrecrneHHO, qTo .nJill pa3HhiX 6ecnpoBO.nHbiX cerei1 o6naCTb "sH,nHMocm" coorncrcrsyromei1 
H,neHTH!PHKaJUIII 6y,ncr pa3HOH. 3TO 3aBHCIIT OT Tlllla cem, 3apll,na 6aTape11 Ha ycrpOHCTBax npii 
nporpaMMHOM C03,naHHII ceTeH II T.,n. C yqcroM pa3HOCID ,neHCTBIDI ("BH,nHMOcm"), mo6oe 
ycrpoi1crno qarne scero OKalKeTCll B o6nacrii ,nOCflllKHMOcm HeCKOJibKHX. cerei1: S1, S2 S3 ... , 
KOTOpbie MOryr HaxO,nHThCll MelK,ny C060H B pa3HbiX OTIIOIIIeHllliX ( Sl C S2 WIU Sl () S2 II T.,n.), HO . 
,nOcryiiiiOCTb II3 O,nHOH TOqKH 03Haqacr HaxolK,neHIIe B 30He nepeceqeHill! ,neHCTBIDI 3TllX ccrei1. 3TO 
IIMecr npocryro IIHrepnpcrau:mo. HanpnMep, M06HJibHOe npnnolKenne MOlKeT "BH.neTb" !PHTHec-
6pacncr Ha pyKe BJianen~>u:a II KaKYJO-TO Wi-Fi CeTb. Ecn11no o!PIICHWI cen, TO sna.neneu: rene!PoHa, 
BimHMO, s o!PIIce, ecnii ,noMaiiiHllll - ,noMa. Bee rucrop~>I B ,naHHOM npou:ecce r.ne-To HaxO,nHTCll 
iPIDll'lecKH ( eCTb KOOp,nHHani .noMa II o~PIIca), HO reo-KOOp,nrmaThi He yqacrsyroT B npou:ecce 
onpe.neneHilll 6JIII30crii, pe3yJI~>TaTOB KOToporo 6y,ncr ,nocraToqHo, HaJIPHMep, .nJill IDMeHeHilll 
pelKHMOB pa6on1 M06HJibHoro ycrpoi1crna. 

,l(o6asneHIIe HOBbiX 6ecnpOBO,nHbiX YJJIOB n03BOJilleT 3MYJI1IpOBaTh O,nHO II3 OCHOBHbiX noHl!THH B 
reo-HH!PopMaTIIKe - reo-perneTKy. IlepeceqeHae 30H ,nocrynHocrii II oniiChmacr TaKYJO 
BIIPTYaJihHYJO perneTKy (pacynoK 2). 3,necb liBHO 3KcnnyaTIIpycrcll TOT !PaKT, qTo oT 6ecnpoBO.nHbiX 
YJJIOB B paCCMarpHBaeMOH MO,neJIH He rpe6yeTCll npe,nOCfaBJieHIIe llX IICTBHHbiX KOOp,nHHaT II He 
rpe6ycrcll npe,nocrasnenne ccresbiX ycnyr. 3To mHaqacr, qm HapH.ny c cymecrnyroJlliiMII 
"HacrOl!JlliiMII" ccresbiMII ¥-JllaMII (HanpiiMep, o!PIICHWI TOqKa ,nocryna Wi-Fi, KOTOpWI, 
ecrecrseHHO, IIMeeT HeKOTOpyiD 3a,naHHyiD H,neHTH!PHKlllllliO) ,norrycriiMO IICnOJib30BaTh CneU:IIaJibHO 
co3,naHHI.Ie 6ecnpoBO,nHbie Y3Jlhi, e,nHHcrBeHHoi1 u:en~>JO (3a,naqei1) KOTOpbiX liBJilleTCll onpe.neneHIIe 
BIIPTYaJihHhiX reo-perncroK. HanpaMep, TaKIIe Y3Jlhi, co3,naHHbie nporpaMMHo Ha Mo6HJihHhiX 
ycrpoi1crnax, c,nenruoT BIIPTYaJihHhie perncrKH no,nslllKHbiMIIII .nHHaMll'leCKIIMII. 

COOTBeTCTBeHHO, eCJIII KJiaCCll'!eCKH B reo-npnJIOlKeHllliX y HaC eCTb npllMIITHB Point (latitude, 
longitude), II npocrpaHCTBeHHall 6JIII30crh onpe,neJilleTCll KaK HaxolK,neHIIe o6~>eKTa He .nanee 
onpe,neneHHoro paccrOliHIIll oT yKmaHHoi1 TO~II, TO 3,neco npe.nnaracrcll Mo,nenuposan TaKOH 
npnMHTIIB Heynopll,noqeHHbiM Ha6opoM H,neHTH!PHKaTOpos 6ecnposo,nHhiX ccrei1 NetworkPoint 
(lDI,JDz, ... IDN). IlpocrpaHcrBeHHall 6nn30CTh B TaKOM cnyqae II nposeplleTCll (onpe,neJilleTCll) 
nMeHHo ,nocrynHocroJO nepequcneHHhiX ccrei1. qTo npe,nnonaracr, ecrecrseHHo, qTo ofu,eKT, 
KOTOphiH nposepllcr ny 6JIII30CTb, cnoco6eH TaKYJO ,nocrynHoCTb nposepl!Th. Orc10,na II B03HIIKaJOT 
JIMeHHO M06HJibHbie cepB!IChl (HHTep!PeHChl M06HJihHhiX OC n03BOJlliiOT IIpOBepliTh ,nocryiiiiOCTb 
6ecnposo,nHhiX YJJIOB). IlpocrpaHCTBeHHhie xaprucrepiicmKH TaKHX, oniiCaHHbiX nocpe,nCTBOM 
6ecnposo,nHhiX cerei1 ofu,eKTOB, onpe,neJili!OTCll, ecrecrseHHO, xapaKTCpncmKaMJI pacnpocrpaneHIDI 
CHrHana onpe,neJiliiOIUHX ccrei1. HallpHMep, ,nJill o,nrmoquoi1 Bluetooth ceTII - 3TO TaK HaJhiBaeMoe 
Bluetooth-paccrollnne (Class 2-10M) II T.,n. 

,l(nll o6nacrei1, KOTOpb!e onpe,neJiliiOTCll Ha6opaMII BH,nHMb!X ccrei1 (KaK II .nJill KJiaCCll'!ecKH 
onpe,neJilleMhiX reorpa!PIIqecKliX o6nacrei1) B03MOlKHhi oneplll.lnn o6be,nHHeHIDI, nepeceqeHIDI, 
sxolK.neHIDI: AUB,AnB,AcB(p1IcynoK 2). Ilpii noM TaKHe o6nacm Moryr mMeiDrrbCll so 

BpeMeHII: B qacrii IICTBHHOro reorpa!PIIqeCKOro nOJIOlKeHIDI, B qacm CBOHX pa3Mep0B II B qacm 
caMoro 4lrucra cymecrnosaHIDI. OTMeTHM TaKlKe, qTO o6nacm pacnpocrpaneHIDI cHrnana MOlKHo 
onpe.nenlln II KaK c!Pepb!, qTO onpe,neJillcr B03MOlKHOCTb .nJill npe.ncrasneHill! cepBIICOB II B 3D 
npocrpancrne. 

B npimolKeHI!liX, ncnOJib3yiDIUHX JIH!POPMaiUIIO o MecrononolKemm, 6JIII30CTb onpe,neJilleTCll ,nJill 

TOro, qT06bi IICnOJib30BaTh KaKne-TO ,naHHbie (,neHCTBllil II T.n.), OTHOCll!lllleCll K 6JIJI3KO
paCnOJIOlKeHHh!M 06beKTaM, JIH60 Hao6opoT- OTHecm KaKHe-TO ,naHllble (,neHCTBIIll II T.n.) KO BceM 
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o6'heKTaM, pacnonoJKeHHbiM no6Jili30CTII (accoiUUipoBaTh TaKIIe .[(liHHbie co Been o6nacrMo). 

t 

= = 

c::::::s;::=::: 
.::::=::::=::::;::. 

2B 
PlfcyHOK 2. 06JiaCTII .[(OCTyllHOCTII CIIrHaJIOB II IIX II3MeHeHIIe BO BpeMeHII 

B ceTeBOH npocrpaHCIBeHHOH 6Jili30CTII IICnOJib3YCICll nOCJie.[(HIIH BapiiaHT - .[(Jill BCeX M06IIJibHbiX 

06'bCKTOB MOJKHO onpe.n:eJIIITh .[(aHHbie (IIpOaKTIIBHbie .[(eHCIBIIll, HacrpOHKY npaB II T • .[(.) 

accoUIIrrpOBliHHbie c o6JiaCThiO BII.[(IIMOCTII Beex cereii. B o6ol!X CJIY'Ial!X, npoBepKa 6JIII30CIH Be.n:er 

K onpe.n:eneHiflO KaKoro-To Ha6opa 3aiii!eeli (.n:arrHbiX llflfJIH onepaUI~li), .n:oCiyiiHbiX rrp11 

no.[(TBeplK.[(eHJIII npocrparrcrBeHHOH 6JI!f30CTII: 

Proximity (PointA) ~ R 

Proximity (NetworkPointA) ~ R (8) 
lfcnOJib30BaHHe lf.[(emmlJHKaTOpOB M06HJibHbiX CeTeH BMecro reO-KOOp.[(HHaT np!IBO.[(IIT K TOMy, qTo 

MeCIOnOJIOJKeHHe JII060ro M061fJibHOfO o6'beKTa OnlfChlBaerCll TaKJKe KaK Ha6op Blf.[(lfMblX Cereii: 

OJ (NJ, N2, •.. Nk), 02 (MJ, M2, ... MN) 11 TaK .n:anee 

Tor.n:a cpasHeHHe 6JIH30CIH .n:Byx M061fJibHbiX o6'heKTOB - 3TO cpasHenne IIX onpe.n:eJiliiOIIUIX 

CnllCKOB CCTeBhlX YJ!IOB. Pe3yJibTilTbl TaKOrO cpasHeHJill y.n:o6HO npe.n:craBJil!Tb 3HaqeH!feM B 

.[(llaiia30He (0,1], r.n:e 0 COOTBCICIByer nOJI!fOM)' OTCYTCfBlllO Ofi!IIIIX cereli, 1 - nOJIHOMY COBna,[(eHJill 

OIIpe.[(eJiliiOID;IIX CIIHCKOB. 3TO MOJKCI 6b!Th, HaiipllMep, K03ilJI!JIIIIHeHT )i(aKKapa: 

J(A B)= !AnB! 
' · !AUB! 

(9) 

CTeneHb 6JI!f30CTII .[(JIH YJ!IOB C nepeeeKaiOlliiiMIICll CniiCKaMII onpe)leJiliiOIIIIIX ceTeH MOJKer 6biTb 

TaKJKe onpe)lenena no HeKoTopbiM npasiiJiaM, KOTOpbie !!JopMynnpYJOTCll YJKe c yqemM I!Jll3nqecKoii 

npHpO)lbl II3MepeHuli (HaiipiiMep, COBMeCTIIall 6JIH30Cfb K BJuetooth 'fOqKaM MOJKCI 6b!Th BaJKHee 

6Jlli30CTII K TO~e Wi-fi II T • .[(.). 3Tif IIpaBIIJia, IIpii He06XO.[(llMOCIII I1X IIpHMeHeHIIll, II eCTh MeCTO 

.[(JIH IICnOJib30BaHllll HeqerKOH JIOrHKif ll FCL, oniiCaHHOro B rJiaBe 1. 

B TaKIIX !!JopM)'JI!fpOBKax MOJKHO npe)lcraBJil!Tb 6aJOBbie 3neMeHTbl reOHHI!JopMaTHK!f, a 

.[(OnOJIIll!TeJibHO nOllBJiliiOTCll ·HOBbie B03MOJKHOCIII. Bo-nepBbiX, CaMll 06JiaCTII . craHOBl!TCll 

MHaMnqecKIIMII. 3)lecb IIHTepecHo, Koneqrro, ne caMo nollBJienne (ncqeJHOBeHIIe) TaKoii 

BIIPTYa!IbHoii o6naCTII, a )lHHaMnqecKH onpe)leJilleMall .n:oCTyiiHOCTh Jarriiceii B !!JopMyne 4, B 

3aBIICIIMOCTII OT IIpiiCYTCIBIIll O.[(llOfO IIJIII HeCKOJibKIIX onpe)leJiliiOIIIIIX YJ!IOB. Bo-BTOpbiX, ceTeBbie 

YJ!Ibl, KOTOpbie HBJiliiOTCll OHpelleJiliiOIIIIIMH .[(JIH 06JiaCTeH, MOTYT nepeMemaThCll (HarrpiiMep, YJe!I, 

cymeCIBYJOlllllii na M061fJibHOM Tenei!Jone I ycrpolicrse, nepeMeiiiaiOlliiiHCll BMeere c 3TliM 

Tenei!JoHoM). 3TO oJnaqaer, qm BMeere c o6naCThiO orrpe.n:eneHllll nepeMemaiOTcll II )locrynnMe 
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.n:aHHbie H3 !!JopMyJibi 4. liHbiMII CJIOBaMH, BBe.n:eHHoe orrpe.n:enenne onncbmaer KaK CfBT!fqeCKHe, TaK 

n .[(llHaMnqecKne reo-perneTKn, rrpnqeM .n:enaer 3TO e.[(llHoo6pa3HbiM cnoco6oM. CooTBercrsenno, 

eJI!fH006pa3HbiMll 6y.n:yr H IIpOBepKH nona.[(aHllll KJI!feHTa B TaKHe 06JiaCTII. 

CJie.n:yiOmee CBOHCIBO TaKOro onpe.n:enennll TaKJKe OTCYTCIBYCI B KJiaCc!fqecKI!X MO.[(eJiliX reo

cepBIICOB, a .[(Jill BBO.[(l!MOH CXeM'bi HBJilleTCll, Ha CaMOM .[(eJie O.[(lfl!M If3 onpe.[(eJiliiOID;IIX. Ha 

rrporpaMMHOM ypoBHe onpe.n:enenne JII06oro YJna JII06oli 6ecnpoBo.n:noli ceTII - 3TO Beer.n:a· 

nonyqenne ero lf.[(eHTHI!JHKanlloHHOH HHI!JopM3UifH. Ter Bluetooth Low Energy onpe.n:eJillerCll cBoeii 

peKJiaMHoii paccbmKoii, mqKa .n:oCTyiia Wi-Fi (Biuetooth) - CBOIIM nMeHeM YJ!Ia (SSJD) u T • .n:. To 

ecrb onpe.n:enenne MecrononoJKeHIIl! o6'heKTa OJ (NJ, N2, ... Nk)- eCTh He .TOJibKO cnncoK YJ!IOB, HO 

erne u UHI!JopM3UI!ll oT 3TIIX ceTeBbiX Y3JIOB OJ (SNJ,SN2, ... SNk). ToqHo TaKoe JKe yrueplK.ll:enne 

BepHo n .[(JIH o6nacreii. H 3Ta HHI!JopM3IIIIll, pacchmaeMall ceTeBhlMH YJ!IaMu, .n:orrycKaer 

IIpOrpaMMHOe II3MeHeHUe. 3To 03Haqaer, ~0 O.[(llOBpeMeHHO C ilJHKC3UI!eH I!JaKTa 6JI!f30CTII, 

M061fJ!bHOe nplfJIOJKelll!e (eepBIIC) 6y.n:er nonyqaTh KaKne-TO .[(aHHbie OT CereBbiX YJ!IOB, 

yqaCIBYJOID;IIX B npOlleCCe. ECJIH .[(Jill KJiaccnqecKIIX reo-eepBHCOB KOOp.[(IIHaTbl Olll!Cb!BaiOT TOJibKO 

HeKompYJO reoMerpHIO (Box, Polygon u T • .n:.), a BCll ceMaHT!fqeCKall nH!!JopManllll HaxO.[(IfTCll YJKe B 

cepBHee, TO B npe.[(JIOJKeHHOH MO.[(eJIU eeMaHTHqeCKall II!II!JOpM3IIIIll IIpe.[(CfaBJillefCll BMecre C 

MO.[(eJibiO reoMerpnqecKoii o6naCTII. 3Ta HH!!JopM3IIIIll MOJKer 6brrb qaCThiO cepBHca IIJIH .n:aJKe 

co6crBeHHO cepBncoM. B nocne.[(lfeM cnyqae ee nonyqeHne B npo~:~ecce rrpoBepKH 6JIII30CrH 

nOJIIIOCThlO l!CKJIIOqaer He06XO.[(l!MOCTh KaKIIX-JI!f60' eepBepHblX (06JiaqHbJX) KOMnOHeHT, KOTOpbie 

6y.n:yr o6pa6aTb!BaTb )laHHbie 0 MecronOJIOJKeHHH KJillel!TOB n0.[(06HO TOMy, KaK 3TO npOHCXO.[(IfT B 

KJiaccnqecKIIX reo-eepBHCax~ Tip11 noM BaJKHO, qm nonyqenue TaKIIX )laH!IbiX npoucxo.[(IIT 6e3 

oprarrn33UIIH coe)lnneHllli MelK.[(y ycTPOHCIBaMH. 3To BaJKHO c ToqK!f 3pennll 6e3onacnoCTII - Her 

HIIKaKIIX COe)lHHellllli C HeH3BeCTIIblMH ycrpOHCTBaMH. 

TiepeqncneHHMe xapaKrepnCflfKu n oniiCbiBaiOT npeiiMymecrsa noBoro noxo.n:a no cpaBHeHHIO c 

KJiaccnqeCKOH MO)leJibiO CepBIICOB, IICnOJib3YJOID;IIX nn!!JopM3UIIIO 0 MecronOJIOJKeiiiiH. Tipn 

coxpaneHHH B03MOJKHocrn MO)lennpos:irrllll reoMerpHH (reo-pemerKH) nOllBIIJiacb B03MOJKHOCib 

noMeplKIIBaTb .[(llHaMnqecKne reo-pemeTKH, Henocpe)lcrBenno acCOII!IIIpOBaTh )laHHhle c reo

pernerKaMn, O.[(llHaKOBbiM o6pa30M pa6oTaTh CO CfaT!fqeCKIIMII ll .[(lfHaM!fqeCKHMH 06'beKTaMll. 3Tn 

HOBOBBe.[(eHIIl! ll o6ecneq!fBaJOT HOBblH KJiaCC cepBHCOB. 

B CBll3H C BBe)leH!IeM TaKOH !!JopMbl OIIHCaHIIll )laHHbiX .[(JIH cepBHCOB, BaJKHYIO ponb npno6peraiOT 

paMOKapThl, lleJibiO KOTOpbiX renepb CfaHOBIITCH He OITllCaHIIll no)lKJI!OqeHIIl! K YJ!IaM Wi-Fi, 

HanpHMep, a IIMenno onncanllll llOCTyiiHbiX 6ecrrpoBO.[(llbiX cereii, KOTOpbie MOfYT 6biTh 

HCnOJib30BaHbl B IIHI!JOpM3UIIOHHbiX cepBHCax. B pa6oTe OniiCbffiaCICll B03MOJKHOe llCnOJib30BaHIIe 

TaKIIX .[(aH!IblX B TilK Ha3biBaeMblX cyrrep-IIplfJIOJKelll!HX (M06IIJibHbie IIpiiJIOJKeHJill, B KOTOpbiX 

nOJib30BaTeJIII npOBO)ll!T Bee BpeMll), HBJiliiOID;IIXCll eeiiqac lleJiblO M06IIJibHOH pa3pa60TKII MHOfiiX 

KOMnarrnli. 3.n:ecb peqb lf.[(Cf 0 nepeOCMblCJieHIIII pOJI!f TaKIIX pa.[(HOKapr MeCTIIOCIH, KOTOpble, 

KJiaccnqecKH, oTMeqaJin llOCTyiiHbie pa.n:IIocerH. B KJiacciiqecKoli Mo)lenn ncnoJib30BaHllll TaKIIX 

Kapr, IIHI!JOpM3IIIIll 0 MeCIOnOJIOJKelll!IIIICnOJib3YCICll .[(JIH nOJI}"'elll!ll )laHHbiX 0 )lOCTyllHb~ ceTHX II 

no)lKJI!Oqelll!HX: 

<fat, fng> ~{N;} (10) 
B npe.[(JIOJKeHHOH MO)leJI!f HCnOJib30BaHIIll, 11a6op BII.[(l!Mb!X (llOCTyllHbiX) CeTeBblX Y3JIOB 

orrpe)leJiller, !!JaKT!fqeCKH, HeKompYJO reorpa!!JnqeCKYJO o6naCTh: 

{N;} ~{<fat;, fng;>} (11) 
A onpe)leJieHHall TaKIIM o6pa30M reo-pemeTKa II 6y)ler CJIYJKHTh ocHOBaHIIeM .[(JIH npe)locrasneHllll 

KaKIIX-JI!f6o cepBIICOB. To eCTh, nH!!JopM3IIIIll o .[(OCTyiiHbiX (BII.[(IIMbiX .[(Jill cyrrep-nplfJIOJKeHllli) 

6ecnpoBO.[(llblX YJ!I3X llBJlllefCll CaMbiM IIpOCThiM II )lOCTyllHbiM CITOC060M KaCIOMII33UIIII TaKOfO 

IIpiiJIOJKeHllli (nOKa3a qacrHOH UHI!JOpM3UI!II, OTHOCH!IIeHCH K KOHKpeTHOH JIOKaJili30BaHIIOH 06JiaCTII 
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B np!UIOlKeHIDf, KOTOpOe liBJilleTCll I'JI06aJibllhiM, TO eCTb He npHBll3aHHbiM Hlf K KaKOH KOHKpeTBOH 
o6naCTif). CooTBeTCTBemm, Pa.LIIIOKapni CTaHOBJITCll BalKHhiM :meMeHToM IIH4JpoBif3aiUIH B ropo.ne -
OHII, 4JaKTII'IeCKif, · onpe.neJiliiOT CCMllHTII'IeCKyro pa3MeTKY MeCTHOCTif, C llpOCTbiM If TIOJIHOCTbiO 

r nepeHOCIIMbiM (crrumaprHbiM) 11HTep4JeiicoM .nocryna K TaKoil. Im4JopMaiiHif. 

~anee a maae paccMaTpHBaiOTCll aonpocbl xpaHeHllll nn4JopMaiiHH o ccreBhiX yJJiax. 8 Kaqecrne 
pemeHHH npe.nnaraeTCll IICllOJib30BaHlle JSQN npe.D:CTaBJICHllll .D:Jlll. xpaHeHllll IIH4JopMaiUIH 0 
CCTeBbiX omeqaTKax (fingerprint), KY.na npe.nnaraeTCll aKJIIOqaTh BCIO .nocryTIHyro IIH4JopMaiiHIO o 
ccreab!X Y3Jiax, a He TOJibKO RSSI ( cllJiy ClfrHaJia), KaK npn HaBHraiiHII no 6ecnpoBO.ZJ:HbiM CeTliM. 

M 

FP = UN, , r.ne <N;>- nn4JopMaiiHJI o Blf.D:IIMOM CCTCBOM Y3Jie (12) 
. ;=I 

PaccMOTpeill,I BOnpOCbl xpaHeHllll TaKIIX JSQN o6beKTOB B 6a3ax .D:aHHbiX. ~anee B pa6ore 
paCCMaTplfBaiOTCll BOnpOCbl c6opa IIH4JOpMa!llllf 0 CeTeBbiX yJJiax (aKTIIBHall If naCCIIBHbiC CXCMbl). 
Cne.nyroiiUIH MOMCHT, KOTOpbiH paCCMarpliBaeTCll B TIOH I'JiaBe - 3TO coop If arperaiiHJI .naHHbiX npll 
aCIIHXpOHHOM B3alfMO.ZJ:eHCTBifll C CCHCOpaMII Ha llJiaT4JopMe Android, B Kaqecrne KOTOpbiX, B .ZJ:aHHOM 

~ae, BhicrynaiOT 11mep4Jeiicbl 6ecnpoBO.ZJ:HbiX ccreii: 

qJ(t) -t {< N, >} (13) 

8 pe3yJibTBTe TaKOI'O CJIIfliHifll (network fusion) nonyqacrcl! MHOlKCCTBO lf3MepeHHii (omeqaTKoB) no 
pa3HbiM TlfllaM 6ecnpoBO.ZJ:HbiX ccreH.. 06IIUie sonpocbl npliMCHIIMOCTII TIJiaT4JopMbl Android .1Uill 
c6opa .ZJ:aHHbiX OT HCCKOJibKIIX CeHCOpOB paCCMarpliBaiOTCll B I'JiaBC 5. 

Q6naCTb BJ.IIplyanbHOi:1 B3aHMOCBR3H Ha OCHOBe KOHU,enU.,MH CeTeaoi:1 6nlo130CTIA 

np~-tnO>KeHHR lo1 

cepBHCbl 

Coo6w,eHHA 
(npeAcraene 
HHA CeTeBbiX 

( YpoeeHbAaHHbiX ( ( y3noe) ( 

J C6op oTne'faTKOB (Network iustOn[J 
~.ypoBet-ta. 

<$)M3. yposeHb 

.....r:-

[flPeACr~-~neHHe ~.:,~a I 

.---- ] 
I I PanHOHHT<p-~ ,_. 

I 06nacrb "BHAHMocn1" ceTeBbiX V3110B --~ 

PIICYifOK 3. K116ep4J113IfqecKaJI CIICTeMa .D:Jill Mo.nenlf ccresoH. npocrpaHCTBeHHoii 6JIH30CTII 

. Tpa.D:HIIHOHHO, .ZJ:aHHble np11Bll3aHHbie, Hanp11Mep, K lf.ZJ:CHID4JIIKaiiHII o6beKTB, B Kaqecrne MO.D:eJIIf 
.D:Jill xpaHeHifll .ZJ:aH!IbiX IICTIOJib30BaJIIf ClfCTeMbi c apXHTeKTYPOH KJIIOq-3HaqeHHe. Ecrecrnennhrn 
no.nxo.n, r.ne lf.D:emlf4JIIKaTOp 11 Bbicrynacr KJIIOqoM. ~ coxpaHeHllll nn4JopMa!llflf o6 
onpe.neneHifliX o6nacreH. (Ha6opos 6ecnpoao.n:HbiX yJJIOB) 6bmo npe.nnolKeHo IICTIOJib30BaHHe 
Multiset Hash 4JYHKUIIH. 3TO ll03BOJilleT OCTaBaTbCll B paMKax TOll lKe MO.D:eJIII C 6blcrpb!M (0(1)) 
ll3BJieqeHI!eM iiH4JOpMaiiHII. A .1Uill yqcra B onepa!llll!X TOJibKO CeTeBbiX yJJIOB 113 Orpai!IfqeHHOrO 
nepeqlfll - xpaHeHHe cnosapl! TaKHX Y3JIOB c TOil. lKe MO.ZJ:ellbiO KJIIOq-3HaqeHHe. PllcYifOK 3 
IIDJIIOcrp11pycr npe.nnolKeHHyro apXHTeKTYPY· 

KaK BalKHyro xapaKTepHCTIIKY BBe.neHHoro TlfUa 113MepeHIIH MOlKHO OTMeTHTb cnoco6HOCTb pa60Thl 

1 
·; 
• 

l 
l 
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onnci>maeMbiX no.nxo.nos 6e3 no.n.neplKKII nn4JpacrpYKTYPbi (6e3 · reneKOMMYifl!KaiiHOHHoro 
onepaTOpa). 8 CBll3ll c 3TIIM MOlKHO eme pa3 oCTaHOBDThCll. Ha onpe.neneHnn 6JIH30CTII 
Henocpe.ncraenno MelK.IJ:Y .D:BYMll o6beKTaMH (M06llJibHbiMII ycrpoiiCTBaMH). KaK II . c reo
KOOp.ZJ:HHaTaMII, .D:Jill cpaBHeHifll .nayx XapaKrepliCTIIK (KOOp.ZJ:IIHaT liJIH CeTCBOH iiH4JopMaiiH11) HYlKeH 
KaKOH-TO nocpe.n:HHK, KOTOpbiH 6y.neT 06Jia.LiaTh .ZJ:aHHbiMII yqaCTHHKOB. 

~ reo-cepBIICOB TIO qaCTO BbiTJill.ZJ:HT KaK HeKaJI ny6JII!KaiiHli O.ZJ:HIIM 113 yqaCTHIIKOB CBOIIX 
KOOp.D:I~HaT (oTMeTKa MeCTa - check-in), no .KOTOpbiM .npyrne yqaCTHIIKH npouecca II MOryT 
onpe.neJil!Th 6JIII30CTb. TaKall CXeMa 6y.neT pa60TaTb II B · CJiyqae HCIIOJib30BaHIIll CCTCBOH 
HH4J0pMal\lfll, HO 3.ZJ:eCb nOl!BJilleTCll .npyrall B03MOlKHOCTb, KOTOpall TaKlKe 6y.ZJ:eT paOOTBTh 6e3 
nn4JpacrpYKTYPbi. JlOKallbHall (MeCTHaJI) OTMeTKa 0 npHcyTCTBifll M06IIJibHOI'O ycrpoil.CTBa MOlKeT 
6b!Th peaJIH30BaHa B 4JopMe npOrpaMMHOrO 3anyCKa Ha HCM 6eCnpOBO.ZJ:HOrO yJJia. ~pyrne 
yqaCTHIIKH npouecca Moryr TOr.na nposepHTb 6nn30CTb onHcaHHbiM BbiiDe cnoco6oM. 8 3TOM cnyqae 
nn4JopMal\lfll 06 yqaCTHI!Kax He Bb!XO.ZJ:HT 3a paMKII 06JiaCTif .IJ:OCTiflKIIMOCTif l!Cll0Jib3yeMbiX 
6ecnpoBO.ZJ:HbiX ccreH.. 

H.nell IICTIOJib30BaHifll CeTeBOH 6JIH30CTII KaK HOBOH MO.ZJ:eJIH C03.ll:aHifll cepBI!COB C l!CllOJib30BaHHeM 
nn4JopMaulfll o MecrononolKeHifll 6I>ma snepsbie onncaHa a pa6oTax asTOpa B 2011-2012 ro.nax. 
na30BI>Ie 3JieMeDThi 3TOro no.nxo.na 3aKJIIOqaiOTcll a cne.nyromeM: 

• ,[lnll npe.ncraaneHllll ceps11ca HcnoJII>3yroTcll cymecrnyromne TIJIH cneiiHaJibHO co3.naaaeMI>Ie 
yJJibl 6ecnposo.n:HhiX ceTI:H. 

• PeKJiaMa (npe.ncraaneHHe) ccresoro yJJia liBJilleTCll no.n:Tsepli(.ZJ:eHHeM npocrpaHcrneHoii 
6JIII30CTII 

• nepe.naqa cepBIICHbiX .naHHbiX ocymeCTBJilleTCll 6e3 opraHH3aiUIH coe.nlfHeHifll MelK.IJ:Y 
ycrpOHCTBaMII 

3TH 6a30Bbie nonolKeHifll , nonyqTIJIII no.zhseplK.ZJ:eHHe B pa3JillqifbiX npoeKTax npoll3so.nmeneH. 
nporpaMMHOro o6ecneqeHifll II ccresoH. annapaTYPhi. CnellU4JI!KaiiHJI Teros 8LE iBeacon OT Apple, 
nOl!Bl!BillaliCll B 2013 roey, l!CnOJib3YeT 4JaKT OrpaH~CHHOI'O pacnpocrpaHeHifll CllrHaJia 
6ecnpoBO.ZJ:HbiX cereH. .nJill onpe.neneHllll 6JIH30CTII. B 2017 ro.ny 6bma BhmymeHa cneiiH4JHKaiiHJI 
Bluetooth Mesh, B KOTOpoH. nepe.naqa .ZJ:aHHbiX opraHH30BbiBanacb 6e3 opraHH3aiiHH coe.n:HHelfrlli, c 
noMOil\biO cneiiHanhHOro rnna peKJiaMHbiX naKeTOB. H, HaKOHeu, ceps11c COVID-rpeKep 
(Apple+Google 2020) IICnOJib3YeT yJJibl 6ecnpOBO.ZJ:HOH cern l!MeHHO .D:Jill npe.n:CTaBJieHifll CepBIICa 
(06bliBJieHifll 0 .ZJ:OCTynHOCTH cepBIICa B .ZJ:aHHOH 06JiaCTII). 

B TpeTbeii maBe pe% H.D:eT o TaK Ha3bmaeMhiX Proximity Services a cneun4JIIKaiiHH 3GPP D2D 
(COKpameHHO- ProSe). llp~I!Ha paCCMOTPCHllll 3TOH cneiiH4JI!KaiUIH B pa6oTe COCTOliJia B TOM, qro 
KpynHeHIIIall opraHif3aiiHll no CTaH.ZJ:apr113aiUIH 06'bliBJilleT npO.nyKT COBna.LiaiOIIUIH, no KpaHHeH 
Mepe, B Ha3BaHHH c TeMoii pa6oTbi. 8 maae co.neplKIITCll no.npo6Hoe paccMOTpeHHe 3Toii 
TeXHOJIOrlllf C TOqKif 3peHifll CepBI!COB, KOTOpbie MOrJIII 6b! IICnOJib30BaTb HH4JOpMauHI0 0 6JIII3KOM 
paCnOJIOlKeHHII M06llJibHbiX YCTPOHCTB. llOKa3aHO, qro 4JaKTII'IeCKH 3aliBJICHHOe Ha3BaHHC ropa3.ZJ:O 
mnpe TOI'O, qTO peaJIH3YeTCll. llo.n cepBIICaMII 6JIII30CTII, no KpaHHeH Mepe, B TCKYIIUIX BepCifliX 
cneiiH4JIIKaiUIH no.npaJYMesacrcJI no11cK .npyriiX 6JIH3KO pacnonolKeHHhiX ycrpoH.crn .D:Jill 
opraHH3alllllf Henocpe.ncrneHHoro coe.nnneHllll (:no II eCTb D2D -device to device B3aHMo.neiicrnHe). 
nJIII3KOe paCllOJIOlKeHlle 3.ZJ:eCb HYlKifO .D:Jill opraHH3al\IUI 34J4JeKTI1BHOI'O B3alfMO.ZJ:eHCTBifll C TO~ 
3peHllll 3Hepronorpe6neHHJI. 

Mo6llJibHOe YCTPOHCTBO 3anpanniBaeT y CIICTeMbl (onepaTOpa) HeKOTOpb111 KO.ZJ:, Bbl.lleJilleMb!H B 
paMKax YKa3aHHoil. npe.nonpe.neneHHOH 4>YIIKllHII (npe.nonpe.neneHHoro cepsnca). 3TOT Ko.n 
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paccbmaercJI 3anpoc11BlllliM ero ycrpol\criloM (3anpocHBmee ycrpol\crno opraHII3YeT 
m 11poKonemaTeJibHYJO pacchmey). nonyqeHIIe TaKoro KO.ll.a .ll.pyrnMII ycrpol\crnaMII 11 6y.ll.eT 

r o603HaqaTb 6nmoCTb ycrpollcrna-nonyqaremi K ycrpol\crny-ornpasnreruo. Bee 3TO BblliOJIHJieTCJI 
.lJ.nll TOrD, qro6bl opraHH30BaTb IIpliMOe COe)I.HHeHne 6JIH3KO paCIIOJIOJKeHHbiX ycrpOHCTB 
nocpe.li.CTBOM Honoro cnelUianbHoro mrreplj>euca PC5. 3ro Hau6onee TTITIIIqnbiH cueHapnu no11cKa 

IIO.ll. ynpanneHIIeM cern. 

06mail MO)I.eJib paOOTbi D2D MOlKeT 6biTb IIpOIIJIJII{)crprrpoBaua C nOMOllibiO pncynKa 4. 
KoHUerrryanbHO, 3.ll.eCb MOlKHO nponecrn napannenn c paccwiKoil I1.ll.eiiTH!j>HKalllUI YJna n 
6ecnpOBO)I.HbiX CeTliX - II TaM II TaM npUCYTCTBYeT rrrnpOKOBemaTenbHaB paCCbiDKa ll.ll.eiiTH!j>UKaTOpa, 
KOTOpbiil COOTBeTCTBYeT HeKOTOpOMY ycrpoficrny. Ecnn noJIOlKeHne (TCKYIIIee nOJIOlKeHIIe) 3TOrO 
ycrpoucrna rrpHHliTh 3a "onpe)l.enenne" reorpalj>llqecKoro Mecra, TO nonyqeHIIe KO.ll.a paccbmKn 
)l.pyrl!M ycrpOHCTBOM eCTb lj>HKCaUIIJI 6JIU30CTU. TeKymaB cnelUI!j>IIKaHilll ronOpHT 0 B03MOlKIIbiX 
paCCTOliHIIliX OT 90 )1.0 500 M. H, no lj>aKry, yCTaHOBJieHIIe coe)I.IIHeHIIll MelK.lJ.Y 6JIII3KO 

paCIIOJIOlKeHIIbiMll ycrpofiCTBaMII ll eCTb TO, qTO Ha3biDaeTCll cepBHCaMU 6JIH30CTU. 

SGo 

P11cynoK 4. 06mas cxeMa ProSe. UE - nonb3onaTeJibCKIIe ycrpoucrna, nee OCTanbHbie 6noKn- qaCTb 
nH!j>pacrpYKTYPbi oneparopa CBll311. PCJ, PC3, PC5 - pa3nnqHble nHTeplj>ellcbi (pa.lJ.UOKaHanbi), 

3a)l.eilcrnonaullbie n npouecce. 

0Tn11qnll OT paccbiDKII ll.lJ.eiiTH!j>IIKailiiii n 6ecnpono)I.HbiX cerliX coCTOliT n cne.ll.yKlrneM. TaKas 
paccbmKa ocymeCTBJilleTCll no.ll. yrrpasnen11eM oneparopa (ero nnlj>pacrpyKTYPbl- IIHTeplj>el\c PC3). 
COOTBeTCTBeHHO, eCTb nOHliT!Ie nO)I.HUCKII, noTeHUUaJibHbie nonyqaTenii ll.ll.eHTnlj>HKaHIIOHHbiX 
KO)I.OB MOrYT pearllpOBaTb TOJibKO Ha onpe)l.eJieHHble C006rneHIIll (IIO lj>aKry - Ha Co06IIIeHIIll OT 
onpe.ll.eneHHbiX cepn11con). 3ro, B cnoiO oqepe.ll.b, 03Haqaer, qTo crpYKTYPa TaKoro 
11)1.eHTII!j>UKaHIIOIDIOrD KO)I.a rrpe.li.Onpe)l.eJieHa II He MOlKeT 6biTb IICnOJib30BaHa .lJ.nll nepe.ll.aqll 
nOJib30BaTeJibCKOli UH!j>OpMalUIII. )..{pyrl!M MOMeHTOM liBJilleTCJI opraHH3aUIIJI paCCblliKll TaKIIX KO)I.OB 
nO)I.IJeHTpanli30BaHHbiM yrrpanneHUeM (opraHII3auiill ::Jij>lj>eKTnBHOrO )I.Ocryna K cpe.ll.e), ~0 )I.OJilKHO 

nOMOqb B ocymecrnneHIIll 6blcrpb!X paCCbiJIOK .lJ.nll OOJibiiiOrO qJICJia KaH.li.H.ll.aTOB. 

B TCKYIIIeii nepcnn cnennlj>JIKalllUI HJIKaK He paccMaTpJIBaiOTCll nporpaMMIIbie mrreplj>eiicbl 

.lJ.nll TaKHX CIICTeM. llpe.li.J!OlKeHIIJI no peanii3auiiH nporpa\IMHbiX UHTeplj>efiCOB .lJ.nll D2D 
npe)I.CTaBJieHbl B mase 5 )I.HCCePTaiiHOHHOll pa60Tbl. OTuocHTeJibHO HCIIOJib30BaHIIll 3GPP D2D C 
MO.ll.eJIJIMII cerenoii 6rrmocrn, B pa6ore rrpe.li.CTaBJieHa cxeMa oneparopcKoro cepnuca .li.Jill 
npe.li.OCTaBJieHJIJI ycrryr TaKoro KJiacca. no lj>aKTY - ::JTO nepnoe onncaHne (MO.ll.eJib) ycrryrn D2D, He 
CBll3aHHOii C opram13a1111eii coe)I.JIHeHIIll. B TaKOM BJ1)1.e II3 cnenulj>nKaHIIll 3GPP D2D IICnOJib3YeTCll, 
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lj>a~ecKn, TOnhKO lj>a3a Direct Discovery. 3)1.ecb rrpe.li.CTaBJIJieTCJI Heo6xo)I.IIMbiM pa3.ll.eniiTb B 
cnelUI!j>JIKalllUI lj>a3bi pacno3HaBaHIIll 11 Henocpe)I.CTBeHHyKJ opraiiii3auiiiO coe.li.IIHCIDIJI. llpJIMoe 
COC)I.HHeiiiie ycrpoHCTB C TOqKH 3pCIIIIll CIICTCM 6e30ilaCHOCTTI npaKTIJqeCKH BCCr)l.a (3a 
IICKJIIOqeHIIeM CIIelUiaJibHbiX cepBIICOB) )I.OJilKHO paCCMaTp!IBaTbCJI KaK "coe)I.IIHCHIIe C Heii3BCCTIIbiM 
ycrpoiiCTBOM", qro BCCr)l.a )I.OJilKHO KJiaCCII!j>IDIIIpOBaTbCll KaK. yrpo3a. B TO npeMJI KaK nOHCK 
ycrpoiiCTB He HeCeT yrp03 6e30UaCHOCTTI H MOlKeT 6biTb 6a30H .lJ.nll OT)I.eJibHbiX yCJiyr. 

3aKa3qnK ycrrvr11: 3aKa3bmaer (norryqaer) nOJVICPlKKY nrrpryaJibHbiX reo-pemeroK. KalK.ll.as reo
pemerKa OIIpC)I.CJIJ!eTCJI TCKymUM IIOJIOlKeiiiie Bbi.lJ.eJieHHOrO (orrpe)l.eJieHHOrD 3aKa3qnKOM) 
M061IJlbHOrD TepMHHana (TCJIC!j>OHa) II HCKOTOpblM Ha6opOM )l.aHHbiX: MHOlKCCTBO TpHIIJieTOB 
{ <N;, P;, D;> }, r)l.e Ni- UMR zeo-peUiemKU, P;, - uiJeHmwjJuKaiJUR ycmpoitcm«a, D; _Ha6op OGHHbiX 
Y!Mll reo-pellleTKH 6y.ll.eT IICIIOJib30BaTbCll B nOJib30BaTeJibCKHX 3anpocax 0 IIpiiHa.li.J!ClKHOCTTI, 
Il)l.eiiTH!j>IIKaiJIIll ycrpoiiCTBa 6y.ll.eT IICnOJib30BaTbCll OIIepaTOpoM CBJI311. 

<IJVHKUIIOHaJI: nOJib30BaTCJIII M061IJlbHbiX npliJIOJKCIIIIll )I.OJilKHbl 6biTb CnOC06Hbl. IIpOBCpiiTb lj>aKT 
HaxolK)I.eiDIJI ycrpoucrna n O.li.HOii 113 Bbi.li.CJiemibiX 30H (n Bllpryanbuoii reo-pemerKe) 11 rronyqHTh 
Ha6op )l.aHHbiX, accolllUiponaullblli c )l.aHHoil peunirKoil. B Kaqecrne TaKOBbiX M061IJlbHbiX 
IIpiiJIOlKCHliH MOrYT 6b1Tb KaK npliJIOlKCIIIIJI 3aKa3qnKa (HanpiiMCp, 3aKa3qiiK- TOprOBbill KOMIIJICKC, 
IIpiiJIOlKCHIIe - co6crneuuoe npliJIOlKCHIIll 3aKa3qiiKa .lJ.nll M061IJlbHbiX nocernrerreii), TaK 11 
CTOpOHHIIC pa3pa60TKII, KOTOpble XOTliT npC.li.OCTaBHTh CBOIIM nOJib30BaTCJiliM .li.Ocryn K ''Mecrnofi" 

nnlj>opMaunll, 11 KOTOpbiM 3aKa3qiiK ycrryr11 OTKPbiD .li.OCTYII K API .li.JIJI TaKHX nponepoK. . . 
Cepn11c co cropoHbi onepaTopa: 

1. Mo61IJ1buoe IIpiiJIOlKCHIIe .lJ.nll Bbl.ll.eJiennbiX ycrpoiicrn, 3anpa11111BaiOrnee 11 paccbmaiOmee 
ll.li.CHTII!j>IIKalUIOHHbiii KO.ll. (PAC- ProSe Application Code) 

2. Mo.ll.lllj>IIKaUIIJI (.ll.ononrreHIIe) npouecca Bbi.lJ.CJICIDIJI PAC .lJ.nll Bbi.li.CJieHHbiX M061IJlbHbiX 
ycrpoiiCTB, TaK ~0 npn Bbl.li.CJieHUII TaKOrO KO)I.a BO BIICUIIICM key-value XpaHIIJIJIIUe 
COxpaHlleTCll UH!j>OpMaHilll 06 IIMCHH pemeTKH 11 aCCOlUIIIpOBaHHbiX .ll.aHHbiX. Bbl.ll.eJieHHbill 
PAC rrpu noM crryx{lrr KJIIOqoM 

VPAC, c P, ~ Store.put(PAC1 ,< N,,D, >) 

3. lloMeplKKa ne6-API .li.Jill 3arrpocon o rrp11Ha.li.J!ClKHOCTII. MUHIIManbHO, ::JTO HITP GET 
3arrpoc c napaMcrpaMu PAC, N .lJ.nll nponepKH rrpnnaMelKHocrn .ll.aHHoro KJIIOqa PACK reo
pellleTKe N. Pe3ynhTaT 3anpoca - .ll.aHHbie, acconHHponaHHbie c pemerKoii IIDll nycrou, B 

CJiyqae HeCOOTBeTCTBIIll. 
)..{ocryn K TaKOMY API MOlKeT npC.li.OCTaBJIJITbCll BCCM nOTCHlUiaJibHbiM nOJib30BaTCJiliM 
(OTKpbiTaB MO)I.eJib), nrr60 TOJibKO 3aKa3qJIKy yCJiyrll, KOTOpblH YlKC MOlKeT ua OCHOBC TaKOro 
API OTKpbiTb Ha co6crneHHbiX pecypcax nepcUIO c orpauuqeHHbiM .li.OCTYIIOM, 6liJIJIHHroM n 

T.n. 
To eCTb, .lJ.nll M061IJlbHOro npliJiolKeHIIll norryqenne KaKoro-rr116o KO.ll.a PAC eCTb cnrnan o 
B03MOlKHoii reo-pemerKe, a rrponepnTb YlKe rrprmaMelKHOCTb l!MCHHO K nHTepecyromeu reo

pemerKe MOlKHO c noMO!UbiO API. 

3aMeTIIM eme pa3, ~o onpe.ll.eJIJieMbie TaKHM o6pa30M nnp1yanbllbie reo-pemeTKH, anroMarnqecKH 
JIBmiiOTCll II )I.HHaMrrqeCKIIMII II M06UJibHblMII. )..{aHHbie CTaHOBliTCJI HC.li.OCTyrrllbl IIpll BbiKJIIOqemm 
onopuoro ycrpoiicrna 11 "noliBJIJIIOTCll" nuonb np11 BKJIJOqemm. TaKlKe np11 nepeMemeiiiiii onopuoro 

M061IJlbHoro ycrpoiicrna .lJ.aHHbie "CJIC.li.YJOT" 3a IIIIM . 

BBC.li.CHIIe XpaHIIJIHIIIa II rmreplj>eiica K HeMy - 3TO ecreCTBCIIHbiH Illar K 06Dl!BJICHHIO crpYKTYPbi 
cepnepa npliJIOlKennii - Proximity Application Server (PAS). 3roT cepnep. 6y.ll.eT o6ecueqnnaTb 

CJIC.ll.yKJIIIIIH lj>yHKHIIOHaJI: 



• 

• 

• 

• 
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Tio.rmeplKlmaTh onpe11:enemrn pa6ory c onpeJJ:eneHIDIMH BHpT)'aJThHhiX reo-perneroK. B 
qaCTHOCTII, Prose Application Code B npeJJ:nolKeHHOii MOJJ:enii onpeJJ:ellileT HeKoTOpoe 
BIIpryam,Hoe reorpa!IJII'!ecKoe MeCTo (Mecro n:Kymero pacnonolKeHIDI M06HnhHOro 

ycrpoiiCTBa, paCChlllaiOIUero TilKOH KOJJ:), 6mi30CTb K KOTOpOMY II onpeJJ:ellileTCl! nonyqelllleM 
:IT()fO KOJJ:a. ,Umi MeCT, onpeJJ:eJilleMhlX COBOKYJIHOCTblO 6ecnpoBOJJ:IIhlX YJllOB, 

MJ!OlKeCTBei!Hall X3lll-$yHKITIIJI onpeJJ:eJil!lla KOJJ: MeCTa. A TO, qTO npeJJ:naraeTCl! 

IICnOJih30BaTh B KaqeCTBe 3HaqeHHH- 06bl!CIIl!eTCl! HIIlKe. 

Tio.rmeplKl!BaTh pa6ory c speMellllhiMII KJIJOqaMH (3TO Tpe6yercll B cneun!IJHKamm 3GPP -
orprumqeJ!IIoe speMl! cymeCTBOBaHHll Prose Application Code). Hcnonh3yeTcl! MeXaHH3M 

orpami'!emrn speMeiDI lKII3IDI (TIL) JJ:Jil! 3annceii 6a3 JJ:aHHbiX 
Tio.rmeplKIIBaTh pa60T)' CO CJIOBapl!MII HaiiMeHOBaHIIH BIIpT)'aJihHblX reo-perneTOK 
(BnpT)'aJihHhiX reorpa!IJII'!eCKHX MeCT). Tipii onpeJJ:eneHHII HOBOro MeCTa B cnosaph 
aBTOMaTII'!eCKH JJ:06aBIDIIOTCl! KOMnOHei!Thl ero MHOlKeCTBeHJ!OfO KJIIOqa, qrofihl II36elKaTb B 

onpeJJ:eneHHl!X cereBhiX y3nos pa6oThl co cropoHHHMII YJllaMII 
QnpeJJ:eJil!Th 6JIII30CTb MelKJJ:y nOJih30BaTeJil!MII. nor!I'IHO IICnOJih30BaTh 3TOT lKe cepsep KaK 
nocpeJJ:HHKa~ C nOMOillhiO KOTOpbiX JJ:Ba MOfiHnhHhlX a6oHei!Ta MOryT OUeHJ!Th 6JIII3KOe 

pacnonolKeJ!IIe. ,[(nll 3TOfO, KaK 6biJIO YKa3aHO BbTIIIe, liM J!YlKHO nOJJ:eJII!ThCl! CBOIIMII 
CeTeBhlMII OTneqaTKaMII (B KJiaCCII'!eCKIIX reo-npHnOlKeHHl!X :no KaCaJIOCh KOOpJJ:HHaT). 

CxeMa MOlKeT 6b1Th TaKall: 

AnropnTM 1: OnpeJJ:eneHne npOCTpaHCTBeHHOH 6nn30CTII MelKJJ:Y nonh30BaTeJil!MII 

1: ITOJlb30BaTeJlb A coxpaHHeT cBoii ceTeBoii oTne<IaTOK Ha cepBepe 
(TO eCTb :11H(jJOpMaiJ,:I1!0 0 CBOeM MeCTODOJlO~eH:11:11) 1 yKa3aB ,!1JlH Hei'O 
HeKoTopoe MMH N, on:11caH:11e ,[(aHHbiX (B03MO~o nycToe) D :11 BpeMH 
XpaHeHMH t 
2: ITOJlb30BaTeJlb B, 3HaH :11MH N, oopamaeTCH K cepBepy c 3anpocoM 
0 npoBepKe 0Jl:I130CT:I1 ero COOCTBeHHOI'O OTDe<IaTKa (nepe,I1aeTCH B 
ganpoce) :11 OTne<~aTKa N 
3: CpaBHeH:I1e OTDe<IaTKOB: K03(jJ(jJ:11IJ,HeHT ~aKKapa :11/HJl:I'I Ha6op npaB:I1Jl 
B FCL 
4: ECJl:l1 OTDe<!aTKH npH3HaHhl 0Jl:113K:I1MH 1 TO B B03BpamaeTCH KOHTeHT 
D, KOTOpbM A COXpaH:I1Jl BMeCTe CO CBOHM OTDe<IaTKOM 
5: ITo McTe<IeHMM BpeMeHM t ceTeBoii oTne<~aToK N y.naJJHeTCH Ha 
·CepBepe 

3To n03BOllileT nOJih30BaTeJil!M npHBl!3aTh KaKOH-TO KOJ!TeHT K C06CTBeHHOMY MeCTOnOJIOlKeHIIIO 

pOBHO no TaKOH lKe CXeMe, KaK II JJ:Jil! BIIpT)'aJihllhiX reo-pellleTOK. MoJJ:eJih HCnOJib30BaHIIl!: 

nOJih30BaTenh A np1IBl!3biDaeT K CBOeMy MeCTOnOJIOlKeHIIIO, Ha3BaHHOMY liM TaKCU IIH$OpManliiO 0 
CBl!31I C HIIM (HOMep Tene!IJOHa, CChiJIKa Ha TenerpaMM-KaHaJI II T.n.). TIOJih30BaTeJih B nposeplleT 

6nmoCTh csoero MecrononolKeHIDI II coxpaHeHIIhiX MecrononolKeHnii c IIMeHeM TaKcu. Pe3ynhTaT

IIII!IJOpMaiUIJI 0 CBl!31I C A, ecnn nOJih30BaTeJIII HaxOJJ:l!TCl! 6JIII3KO JJ:pyr OT JJ:pyra. 0praHH3aTIIIOJIHO, 

TaKoro poJJ:a cepsep (cepsepa) MOlKeT 6h1Th npeJJ:crasneH Ha JII060M ypos11e: onepaTOpa, KOHKpeTHOii 
opraHn3amm, peanmY~Qmeii MOJJ:enh cen:soii 6nii30CTn, cneunanmiiposaHHO nposallJJ:epa cepsncos 

IIT.JJ:. 

.[(anee B rnase paCCMOTpeH BOnpoc 0 npeJJ:CTaBJieJIHH IIH!IJOpMaUIIII (JJ:ai!HbiX) B TaKOM 
cepsepe. To eCTb, Ha qro, co6CTBei!Ho rosopll, cchmaeTcl! KJIIO'i. B Kaqecrse TaKOBoro 

npeJJ:CTasnemrn Bhi6paH JSON !~JopMaT JJ:lll! KaTanoroB cncn:Mhi Hypercat. Hypercat npeJJ:CTaBllileT 
co6oii peami3amiiO C OTKPhiThll\1 KOJJ:OM nOIICKOBOll CHCTel\lhl Mll npoeKTOB I111TepHeTa Bemeii. 
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0CHOBHOH 3JieMei!T npeJJ:CTilBJieHIIJI B TaKOH CIICTeMe ( eJJ:HHIIUa OTIIICaHHl!) - 3TO TaK Ha3hmaeMblll 
KaTaJIOf, KOTOpblll OniiChiDaeT Ha6op URI. TeXHII'!eCKH CIICTeMa npeJJ:OCTaBllileT co6oii TeKCTOBhlll 

!~JopMaT Ha 6a3e . JSQN JJ:Jil! OTIIICaHIDI KOJIJieKTIIlii URI. 0CHOBHOH 3neMei!T OIIHCai!Hl! - TaK 
Ha3hiBaeMhrn KaTanor, npeJJ:CTilBIDIIOITIIlH co6oii Heynopl!JJ:oqeHHyiO KonneKTIIliO pecypcos. Ka)i(JJ:biii 

pecypc OniiChiBaeTCl! HeKOTOpb!M URI, KOTOpblll MOlKeT npHBOium,, B TOM 'IIICJie, II K JJ:PyroMy 
KaTanory. Bee URis B KaTanore JJ:OlllKHhi 6b1Th yHHKaJThHhl II oniiChiBaTh yHHKaJihHhlli pecypc. 
MeTaJJ:ai!Hhie B KaTaJiore onnchmaiOT KaK caM KaTanor, TaK II ero 3JieMeHThi. KalKJJ:biH o6beKT 

KaTanOra - 3TO JSQN 06beKT C HeKOTOpbiMII 06ll3aTeJihllhiMII CBOHCTBaMII, KOTOpbie TaKlKe eCTb 

JSON MaccnBhi JneMeHTOB. 3neMeiiT, B csmo oqepeJJ:b, eCTb JSON o6beKT co cneJJ:YIOITIIli.m 
csoi1CTBaMII: "href' - URI KaK JSON CTpOKa II "i-object-metadata" - JSON MaccHB MeTMaHHhiX, 

see JneMeHThi KOToporo BKJIIOqaiOT cneJJ:YIOITIIle csoiiCTBa: "rei" - onncrume CBOi1CTBa II "val" -
3JiaqeJ!IIe CBOHCTBa. 

HanpHMep, cneJJ:Y!OITIIlH KaTanor Hypercat onnChiBaeT pecypc, KOTOphiH CChmaeTcl! Ha se6-CTpaHIIIIY 

!IJaKYllbTeTa BMK MrY HMeHn M.B. noMOJIOCOBa. 
{ 

"item-metadata": 
{"rel":"urn:X-tsbiot:rels:isContentType", 
"val":"application/vnd.tsbiot.catalogue+json"}, 
{ "rel":"urn:X-tsbiot:rels:hasDescription:en", "val":"CMC 

MSU"}, 
{"rel":"urn:X-tsbiot:rels:supportsSearch","val":"urn:X

tsbiot: search: simple"} ] , 
"items": [{ 

"href":"https://cs.msu.ru/", 
"i-object-metadata": [{ 
"rel":"urn:X-tsbiot:rels:phone", "val":"+7 495 939-30-10"}, 
{"rel":"urn:X-tsbiot:rels:email", "val":"cmc@cs.msu.ru"}] 
}] } 

TaKHM o6pa30M, KpaTKO 3TO MOlKHO OTIIICaTh KaK Ha6op CCbiJIOK C aHHOTam!JIMII. 3ro n03BOllileT 
npeJJ:CTaBIDITh B TaKHX KaTanorax KaK Ha6ophl JJ:aHHhiX (aHIIOTnpOBaHJ!blll JSQN), TaK II CChiJIKII Ha 

KaKIIe-TO cymeCTBYIQIIIIIe Be6-peCypCbl (URL C MeTaJJ:ai!HhiMII). Tipii 3TOM BeCh Ha6op JJ:aHJ!hiX B 

cepsepe np1InolKelllli1, nOMHMO Bhi6opK1I no KJI!Oqy JJ:Jil! OTJJ:eJihHbiX 3anncei1, 6yJJ:eT napannenhHO 
nOMeplKllBaTh II nOIICK (c nOMOillhiO Hypercat). B nepByiD oqepell:h, npiiBJieKaTeJihHOCTb Hypercat 

COCIOIIT IIMeHHO B npeJJ:CTaBJiellllll se6-pecypCOB. PacCMOTpeHHe IICXOJJ:IIT II3 TOfO, 'ITO B 
60JihliiiiHCTBe CnyqaeB, M061IJihllhiM nOJih30BaTellJIM "no Mecry'' (TO eCTh, C yqeroM !IX 
MecrononolKeHIDI) nOKa3hmaiOTCl! KaKHe-To YlKe cymeCTByiDITIIle se6-pecypchi, npocro penesrurrnbie 
B JJ:aiiHOM KOJ!TeKCTe. 3To TaKlKe II pernaeT npo6neMbl. C pa3pa60TKOH KOI!Tei!Ta - HeT KaKHX-TO 

cneunanhllhiX "MeCTHbiX" pecypcos, a ecrt cymeCTBY~QITIIle· pecypcbi, Koropbie peneBaHTHhi HMeHHO 

B JIOKaJihHOM (MeCTIIOM) KOJ!TeKCTe. CeTeBall 6JIII30CTb n03BOJil!eT onpeJJ:eJIIITh rpaHIIIIhl MeCTa, a 

Hypercat - co6paTb (onHCaTb) KOJIJieKTIIliO CCbiJIOK JJ:Jill JJ:aHHOro MeCTil, a TaKlKe noMeplKIIBaTb 

pa60T)' C OJITOJIOfHl!MII. B TaKOM apxiiTeKTYPHOM pernemm; npeJJ:nOlKeHHall CIICTeMa npeJJ:OCTaBJil!eT 
ropa3JJ:O 6onhrne B03MOlKHOCTeii, qeM noJJ:XOJJ: Physical Web (t:l>mHqecKHii se6 - cneun$HKaTIIDI 
GoogJe no paCCbiJIKe Be6-CChlJIOK C nOMOillbiO 6ecnpOBOJJ:HhiX TerOB HllH, B 6onee o6meii TpaKTOBKe, 

HI!TerpaTIIDI Be6-TeXHOJIOfnH H !IJu3uqecKHX II3Mepe1111i1), nOCKOJihKY B' nocneJJ:HeM npeJJ:CTaBlliiJIIICh 

II30llnp0BaHHhie CChiJIKH, 6e3 MeTaJJ:aHHbiX, 6e3 B03MOlKJIOCTII nOHCKa H TOJihKO Ha 6a3e OJJ:HOH 

KOHKpeTHOH TeXHOJIOfiiH BJuetooth Low Energy. 

Pe3ynLTaTOM rnashi l!BllileTCll pa3pa6oTKa n npeJJ:CTasnem!e cepsnca cen:soil: 6m!30CTII JJ:Jil! 
cneun!IJnKaiiiiH 3GPP D2D, cepsepa npnnolKemrn PAS n MOJJ:emi npeJJ:CTaBneHHll KOI!TeHTa. 
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B 'ieTBepTOH rJiaBe pe'lb Ht{eT 0 KJiaccml>nKaullli CepBHCOB, HCnOJih3)'10IIUIX MOt{eJih CeTeBOH 

6JIII30CTH.l.(eJib COCTOIIT B OnHCaHIIH KJiaCCOB (CUeHapneB H MOtteneif HCnOJib30Bai!Hll) cepBHCOB, C 

TeM, 'IT06hi notl'lepKH}"Th HCnOJib30BaHHe KOHKpeTHbiX CBOHCTB npet~J~OlKeHHOH B pa6oTe 

nporpali!MHOH apxUTeKIYPhl. 

TaKIIe KJiacchl cepo11coB (cueHap1111) pa3JIII'IaiOTCJI no xapaKTepy o6pa6aThrnaeMoii (BhlttasaeMoii) 

I!H<jJOpMaullli, no HaJIH'ii!IO (OTCYTCTBIIIO) aHaJIOfOB B KJiaCCII'IeCKOH MOt{eJIH npettCTaBJieHIIJI reO

cepBHCOB II no creneHII (xapaKTepy) IICnOJih30BaHIIJI MeTpliK CeTeBOH 6JIH30CTH. Ha BepXHeM ypOBHe 

MOlKHO BbmeJIUTb CJieti)'IOlUIIe KJiaCChi: 

• Knacc A. HenocpettCTBeHHoe onpetterreHne ttOCTyiTHOCTH ttaHHhiX no MeTpi!KaM 6mi30CTII 

(nH<jlopMaUHOHHhie cncreMhi, PAS). 3TO Han6orree 6nii3KO K KJiaccll'leCKHM reo-cepBIICaM. 

<l>aKTII'IeCKH- 3TO ttpyrne <jJopMhi npettCTasneHHJI BIIPTYaJihHhiX reo-pemeToK. 

• Knacc B. IlepenpoeKTHposanne (MaiiTauiill) cymeCTB)'IOIIUIX cepBncoB Mll pa6oThi c 

MOt{eJihiO CCTeBOH 6JIII30CTH (He-BII3YaJibHhie QR-KOt\hl, OTMCTKH 0 npHCYTCTBIIII B pa3Hh!X 

<jJopMax, TpaeKTOpHbie H3MepeHIIll). 

• I{nacc C. HHTerpaUHJI CHCTeM Ha 6a3e CCTeBOH 6JIII30CTH B CTOpOHHHe npiiJIOlKeHHJI 

(KOUTeKCTH0-3aBHCHMbie cepBIIChl, Be6-ttOCTyn). 

• Knacc D. HcnOJib30BaiiHe TpaHCnOpTHbiX MeXaHII3MOB <jlii31I'IeCKOH KOMnOHeHTbl 

(pacmnpcHIIll COUIIaJihHhiX ccreii, pCTpaHCJIJiilllll ttaHHhiX). AHarroroB B KJiaccuqecKIIX reo

nn<jlopMaUHOHHhiX cepBIICax HCT. 

• Knacc E. 3an11Ch (coXpaHCHHe) t{aHHhiX 0 CeTeBOM OKpYlKeHIIH BO BpeMeHH II CBll3aHHhie C 

3THM ccpBHChi. AHarrornn c 3aiTHChiO nn<jlopMaUHII o reo-Koopt~~~HaTax BO BpeMeHHOM 

pa3pe3e (TpaeKTOpiillx) 11 CBJI3aiiHhiX cepBncax. 

Krracc A - 3ttech paccMaTpHBaiOTCll BonpOChi noCTpOCHIIll HH<jlopMaunoHHhiX cepBIICOB. CaMoe 

npoCTOe H eCTeCTBeHHOe npiiMeHeHHe, KOTOpOe JIBJiliCTCll npliMbiM aHaJIOrOM KJiaCCHqecKIIX reo

IIH<jJOpMaUHOHHbiX cepBHCOB - Bbi60pKa HH<jJOpMaunn, aCCOU111IpOBaHHOH C t{OCTynHOH (BIItii!MOH) 

KOH<jJHrypaUHeii 6ecnpOBOtlllhiX YJJIOB. B pa6ore 11CnOJib3YeTCJI TepMHHOJIOriill, npHHliTall B Be6-

cepBHCax - nmepJIOKaJihllbiH KOHTCUT. KaK OCHOBHall <jJopMa npettCTaBJieHHJI pe3yJihTaTOB (Bbmaqll) 

paccMaTpHBaeTcJI tii!HaMII'IecKoe <jlopMHpoBaHIIe Be6-CTpaHIIU - Ha rreTy <jJopM11pyeTcll HTML

CTpaiiHua, KOTOpall COtteplKUT t{aHilbie, 113BJieqeHHbJe Ha OCHOBe HH<jJOpMaUHH 0 Blltii!Mh!X YJllax. 

Hcnorrh30BaHHe Proximity Application Server tto6asJIJieT, B qaCTHOCTH, B03MOlKHOCTH 

onpetteJieHIIJI B3aJIMHOH 6JIII30CTH MelKt{y nOJib30BaTeJIJIMH CHCTeMhl (cepBepa npHJIOlKeHHH). Httell 

COCTOUT B , TOM, qTo eCJIII t{OCTynHOe CeTeBOe OKpYlKeHHe t1JIJ1 nOJib30BaTeJIJI A cpaBHHMO B 

Bhi6paiiHoii , MeTpiiKe c Blltii!MhiM ceTeBhiM oKpYlKeHneM t~JIJ~ norrh30BaTeJIJI B, ro t~Ba 3TIIX 

nOJib30BaTeJIJI HaxOMTCJI 6JIH3KO ttpyr OT t\Pyra IJpOCTeifiiiHii npHMep - o6a nOJih30BaTCJIJI "BIIMT" 

Otii!H II TOT lKe 6ecnpOBOt{HOH Ter. 

Krracc B - npHMepOM HOBOro cepBHCa JIBJIJICTCJI HOBall MOt{eJib QR-KOt{OB. CaMO IICnOJib30BaiiHe QR

KOt{OB B HaCTOliiHee BpeMJI CTaHOBUTCJI nonyAApllblM t1JIJ1 pa3Hb!X npiiJIOlKeHHH. B 3TOM pa3tterre 

nOtl'lepKHBaeTCJI, 'ITO t{aiiHhie, aCCOUHnpOBaHHhie C Ha6opOM Bllt\HMhiX CCTeBhiX yJJIOB MOlKHO 

npettCTaBIITb KaK He-BH3yaJihHbiH QR-KOt{. POBHO TOT lKe CaMhiH Ha6op o6'heKTOB (TeKCT, URL, 

vCard H T.i\.) i\OnyCKaeT npettCTaBJienne C nOMOIUbiO t{aHHbiX, aCCOUllllpOBaHHbiX C Ha60pOM 

ceTCBhiX yJJIOB (p11C. 5). TaKOH nOt{XOt{ o6ecneqHBaeT aBTOMaTHqeCKOe CKaHHpOBaHHe MHOlKeCTBa 

"QR-KOt{OB", OH He Tpe6yeT cneUHaJihHbiX tteiiCTBIIH OT nOJib30BaTCJIJI II He nponycKaeT 

cymeCTB)'IOIUIIe KOt\hl. C yqeTOM TOfO, 'ITO KaK OCHOBHall <jlopMa OT06palKeHIIJI Bhi6paHO 

t\IIHaMJI'!eCKoe <jlopM11poBanue HTML CTPaHHUhl, npet~J~OlKeHHoe "cKanllpOBaHIIe" JIBJIJieTCJI 
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6e3onaCHbiM - OHO He ttonyCTUT BbiiTOJIHeHIIJI aBTOMaTII'IeCKIIX t{eHCTBIIH 6e3 yqaCTIIJI nOJib30BaTCJIJI., 

0rMCTHM TaKlKe, qTQ B npettCTaBJieHHOH MOtteJIII nporpaMMa qreHIIJI (pacn03HaBaHIIJI) ''He

BII3YaJihHb!X" QR-KOt{OB MO)KCT 6hiTb KaK OTtteJihHbiM M0611JibHbiM npiiJIO)KeHHeM, TaK H 
6H6JIIIOTCKOH, BCTpaHBaeMOH B ttpyrne npiiJIOlKeHIIJI. , 

«<<·>)» 
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PncynoK 5. oecnpOBOt{HOH aHarror QR-Kotta - OTCYTCTBIIe BII3YaJihHOro npettCTaBJieHIIJI II pyqHOH 
pa6oTbi c KaMepoii. 

KaK npaKTII'ieCKIIH npHMep HCnOJib30BaHIIJI MOlKHO npUBeCTII CHCTeMY nepCOHaJibHbiX 06'bJIBJieHHii 

(classified ad). Mo611JibHhie a6oHeHTbJ OCTaBJIJIJIH (C03t{aBaJIII) 06'bJIBJieHHJI (HeKOTOpbiH TCKCT), 

npuBJI3annhlli K cYuleCTB)'IOIUIIM TOqKaM ttocryna Wi-Fi Hlnrr11 K 6ecnpOBOi\HhiM YJITaM Ha IIX 

co6CTBeHHOM M0611JihHOM yCTpoiiCTBe. ,[(pyrne M0611JihHhie a6oHeUThl B 3oHe ttOCTHlKHMOCTH 

ttaHHbiX CeTeH norryqann B03MOlKHOCTb CKaiiiipoBaTb TaKI!e 06'bJIBJieHilll. 0rMCTHM, qm TeKCT (QR

KOtt), np11BJI3aHHbiii, Hanp11Mep, K YJITY Bluetooth Ha Terre<jJoHe aBTOpa, <jlaKTII'IeCKII, nepeMemancJI 

BMecre C Terre<jJOHOM (BMecre C BnatterrhueM Terre<jloHa), a TaK)Ke 6bm t{OCTyllllbiM IIJIH HettOCTynHbiM 

B 3aBIICHMOCTH OT BKJIIOqeHHJI (BbiKJIJOqeHIIJI) COOTBCTCTB)'IOmero BJuetooth YJITa. 

Krracc C- 3TO, HanpHMep, oonpoc o6pa60TKH ttaHHhiX o cereooii 6nll30CTII B oe6-npnrro)KeHI!liX. KaK 

MOt{eJihHhiH np11Mep t1JIJ1 06pa60TKII ttaHHbiX B Be6-npiiJIOlKeHI!liX B pa60Te npet~J~OlKeHO Bhi6paTh 

cxeMy Janpoca reo-KoopttnHaT B oe6-npnrrolKeHHliX, noMep)KHBaeMyro W3C n 3HaKOM)'IO oe6-

pa3pa6oTqHKaM. TaKOH Bhi60p 03HaqaeT peaJIH3aUHIO B03MOlKHOCTH qreHHJI CCTeBbiX omeqaTKOB 113 

Be6-npnrrOlKeHHH. Ilpl!Mb!X B03MOlKHOCTeif (npliMO npettCTaBJieHHbiX B cymeCTB)'IOIUllX M0611Jlhllb!X 

6paYJepax) peaJIH30BaTb i\OCTyn K HH<jJOpMaullli 0 CCTeBOM OKpYlKeHJfl! (<jlaKTHqecKH - 0 

<jJH311'1eCKOM OKpYlKeHIIII) M0611JibHOro YCTpOHCTBa Ha cerOt{HllillHHH tteHb HCT. Ha ITJiaT<jJOpMe 

Android eCTb npaKTHqeCKall B03MOlKHOCTb 3MYJI11pOBaTb npet~J~OlKeHHbiH npouecc, eCJIII OTKpbiBaTb 

Be6-CTpaHHUbi 113 M0611JihHhiX npnrrolKeHuii (11cnorrh3Yll WebView), npet~BapiiTCJihHO tto6asnJill K 
CTpaHHuaM llYlKH)'IO nn<jlopMauiiiO. , 

KOIITCKCTH0-3aBJ!CHMhie npiiJIOlKeHIIJI npettCTaBJiliiOT co6oif CJieti)'IOIII)'IO 06JiaCTb np11MeHeHIIJI, 

paCCMOTpeHH)'IO B 3TOH rnaBe. KOHTeKCT -" 3TO, <jlaKTHqecKli, JII06bJe 113MeplleMbJe TCM IIJIII flllb!M 

CnOCOOOM xapaKTepHCTIIKII, KOTOphle MOrYT 6biTb tt06aBJieHbi K MeCTOnOJIOlKeHIIIO. B 3TH 

ll3MeplleMbie xapaKTepiiCTIIKII nonat{aiOT, HailpHMep, KaK t{aHIIbie pa3JIII'IHb!X CeHcopOB 

(OCBemeHHOCTb, 3BYK, BU6paUHJI II T.i\.), TaK II COUIIaJibHhie xapaKTepliCTIIKH (HanpHMep, 

B3aJJMOtteiiCTBne B npHJIOlKeHuu c counarrhllbiM KpyroM B KaKoii-JIII6o COUHaJibHoii ceTu). 06bNHO, 
<jJOpMaJibHO 3TO onpetteJIJICTCll KaK TpHnJICT 

<R, A, P>, rtte R - Ha6op pecypcoB, A - Ha6op tteiiCTBIIH (aKuHii nrrn Bhmaqn ttaHHhiX); P -
nOJIHTHKII(Orpaiiiiqennll) 

C TOqKII 3peHIIJI nporpaMMHbiX MOtterreif, nOt{XOMIIIeH 3t{eCb TaK)Ke 6ytteT qaCTO liCnOJih3yeMall t1JIJ1 
npettCTaBJieHIIJI KOUTeKCTa MOt{eJib (a6CTpaKUJill) CJrryauiiH. 3TO O.!IIIH 113 HaJIOOnee npOCTbiX CnOCOOOB 

npettCTaBHTh ecreCTBeHHhie a6CTpaKUHH t~JIJ~ nporpaMMJ!pOBaHJlll. CHTyaumi npettCTaBJIJIIOTCll c 

nOMOJUbiO JIOniKH npet~~~KaTOB. Onn, 06blqHo, onpetteJIJIIOTCJI KaK HMCHOBaiiiihiC JIOrii'ICCKHe 



32 

BblpiDKCIDIJI Bll.lla S(X1,X2 , ••• x.): rp l'.!\C S - HMll CHl)'aiUIH, XJ, ••• Xn - nepeMeHHbJC (MeTpiiKH 

KOHTeKCTa H npOH3BO.!\Hhie OT HHX), rp- JIOI'H'ICCKOC BblpiDKeHHe Ha.!\ 3THMH nepeMCHHhiMH. 

i JlornqeCKOe BblpiDKeHHC 06bC.!\HHlleT mo6oe KOJIHqeCTBO 6a30BhJX BblpiDKeHiill C HCITOnh30BaHHeM 

nonl.'leCKHX CBli30K, H (A), HJIH ( v ), HE (.., ), n KBaiiTOpOB cymeCTBOBaHHll (3K3nCTeHmianhHhrx 

KBaHTHcpHKaTOpoB) - npe.!\IIKaTOB CBOilCTBa HJIII OTHOIIICIDIJI .!\nll, no KpailHeil Mepe, 0.!\HOI'O 3JICMCHTa 

H3 o6naCTH onpe.neneiDill • .[{onyCTHMhiMH OCHOBHbiMII BblpiDKCIDIJIMII liBnliiOTCJ! JIH60 paBCHCTBa (THna 

x
1 
=x

2
), HepaaeHCTBa (x1 ~x2 ), nn6o yrneplK.!IeHHii (cpaKToB). Tiocne.~~Hee (ymeplK.!ICHllll) 

onpe.nenJieTCJ! qepe3 HCITOJib30BaHIIC penJIW!OHllbiX OTHOIIICHIIil .!lnll npe.!\CTaBJieHl!ll KOHTeKCTa. <l>aKT 

(IIJIH yrneplK.!ICIDIC) B TaKOil MO.!\Cnii- 3TO npoCTO CyillCCTByiDIWlil KOpTClK. 
Tipe.nuonaraJI, qTO R- 3TO OTHOIIICHIIe, I- ero peanmaWill (KOHKpeTH3aWIJI), I(r)- na6op KOpTeJKeil B 

I, OTHOCJIIIUIXCJ! K r E R. Tor.na ymeplK.!ICIDIC r[c.,c2, •• .c,] IICTIIHHO .!lnll I, CCJIII cymeCTByeT KOPTCJK 

<CJ,Cz, ••• Ck> B I(r) II JIOlKHO B npOTIIBHOM cnyqae. 
B03MOlKHO BBC.!\CHIIC MH0f03Haqnoil JIOniKII, KOf.!\a, nanpiiMep, KOPTCJK <CJ,C2, ••• q> B TQqHQCTH 

OTCyrCTByeT, HO CCTb qaCTH'IHO COBITa.!\aiOIWlil C HUM KOpTClK, r.ne HCKOTOpbie 113 3Haqenllil 

onpe.neneHhi qepe3 cnerriianhHO BhmeneHHoe 3naqeHIIe null. HHTepnpeTaWill TaKOro Bbl.!\enennoro 

3naqeiDIJI oqeBl!JIHa - KaKIIe-To acneKThi npoCTo ne onpe.nenellhr. 3To npiiBO.!\HT K TPeX3HaqHoil 

JIOriiKe: ucmUHIIO, JIO:JICHO, 603MO:JICHO UCmUHHO. 

PecypCbi ( cpaKTbl), KOTOpbie MO.!\eJih CeTeBOil 6JIII30CTH .!I06aBnJieT Jt OnHCaHIDO KOHTeKCTa, 

BKlliOqarQT, eCTeCTBeHHO, IIHcpOpMaWJIO 0 .1\0CTynHhiX 6ecnpOBO.!\HhiX CeTJ!X, IIHcpOpMaWJIO 0 

.!\aHllhiX, aCCOIIIDIPOBaHHbJX C 3TIIMII CCTJ!Mif. ECJIII TaKOBbiC .nanllhie npe.nCTaBJieHhl OITUCaHHliMII 

Hypercat, TO B Ha6op pecypcoB .no6aBnJieTCll nncpopMarrllll o MeTa.!\aHHhiX Hypercat oniicaHllll. Ecnu 

ucnOJih3YeTCJ! cepBep npunOJKeHHii PAS, TO KOHTCKCTHaJI nncpopMaWIJI MOlKeT 6biTh nononneHa 

,.!laHHbiMII 0 HaxOMIIUIXCJ! no6JIII30CTH .npyrux nOJib30BaTenJIX, OCTaBIIBIIIIfX UHcpOpMalllf!O 0 CBOCM 

MCCTOnOJIOlKeHIDI. 

Knacc D - Knacc cepBucoB, KOTOphlil npJIMO llcnonh3YeT B03MOJKHOCTH nenocpe.nCTsenno_il nepe.naqiJ 

.1\aHHhiX B MO.!\CnJIX CCTeBOil 6JIII30CTII H, TeM CaMbiM, HC IIMCeT npliMbJX aHliJIOfOB B reo-cepBUCax. 

Pe% ll.lleT o pcrpanCnJIWIU .nanHhiX l!JICHTHcpuKaniiii ccreBoro yma. no cpaKTy nx nonyqeHllll B 

nporrecce npoBepKu 6nn30CTH, nonyqaTeJib (3To .nonlKHo 6biTh Mo6nnhHOe npunoJKeHIIe) MOlKeT 

TPaHCJIUpOBaTh nonyqeHHhiC .nannbie YJKe OT CBOCI'O IIMeHU, 3Mynnpyll TaKIIM o6pa30M M3III-CCTb, 

KOTOpaJI 6y.ncr pa60TaTh 6e3 oprann3aWIII COe.!\HHeHUil. ()qeBli.IIHO, ~0 TaKaJI M3III-CeTh 6y.ncr 

rcreporennoil (B neil Moryr npiiCyrCTBoBaTh O.!\HOBpeMeHHO, HaripUMep, Bluetooth u Wi-Fi Y3Jihi), 

OHa 6y.ncr pa60TaTb II B OTCyrCTBIIII UHcppaCTpyKTypnoil ITOMepJKKU (ID!KaKIIC CCpBIICbl 

TCJICKOMMYHIIKaiiUOHHOfO oneparopa 3.!\eCh He HCnOJib3yiDTCll). TIOCKOJlhKY lfCITOJlh3yiDTCJ! 6a30Bbie 

Mexanli3Mhr no.n.neplKKH 6ecnpoBO.!\HhiX cereil, TO pa3nuqllll B aepciiJ!X, nanpiiMep, Mo6unhnoil OC 

Android B npaKTHqecKnx npuMepax (no cl>aKTY - pa3JIIJqJrn B M06HnhHhiX ycrpoilCTBa) TaKlKe ne 

urpanu HIIKaKoil ponu, n npe.nnoJKeHHhiil no.nxo.n o6ecnequaan nonHyro COBMeCTUMOCTh. TinaTOil 3a 

3TO, eCTeCTBenno, CJIYJKHT Hli3KaJI CKOpOCTh "nepe.naqu" no cpaanenmo c TPa.!IHIIIfOHHhiMII 

CeTeBbiMH peanii3aiillliMif. 

.[{pyrnM npiiMCpOM CCpBUCOB 3TOI'O KnaCCa liBnliiOTCJ! npunOJKCHllll, KOTOpbiC cpiiKCiipYJOT 

ll3MCHCHllll B CCTCBOM OKpYJKeiD!II. ECJIII CCTeBOe OKpYJKeHUC ( CeTeBbie OTneqaTKII) onpe.nenJieT 

npaauna Mll onpe.neneHl!ll 6nii30CTH, TO B TaKOM no.nxo.ne, cpaKTli'!ecKn, CaMU npaBnna 

liCIIOnh3yiDTCJ! KaK .1\aHHhie. 3-fo TaKJKe KnaCC npiiJIOJKeHIIil, KOTOpbiC He IIMCIOT npliMbiX aHliJIOfOB B 

reo-cepBncax. HanpUMep: onpe.nerreHne 6nu30CTH, KaK YKa3aHo Bhiiiie, ocnoBano na cymeCTBOBaHIDI 

(BIUIIIMOCTII) Ha6opa CCTeBbiX YJnOB. l13MCHCHIIe na6opa BII.!\HMblX YJnOB MOJKCT 6biTh OCHOBaHUCM 

.!lnll KaKHX-TO .neilCTBnH (Bhmaqii.!\aHllbiX): 

rp(IM"nM,21~i1 (14) 
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.[{eilCTBllll onpe.neJIJ!IOTCJ! pa3MCpOM nepeceqenl!ll MHOlKCCTBa BIUIIIMhiX )'3JIOB B pa3HbiC MOMeHTbi 

BpeMeiDI. TipUMepaMII TaKifX CepBIICOB liBnliiOTCll CIICTeMbl MOHHTOpUHra - KaKOil-TO Il3 yJJIOB 

BblllleJI I13 30Hbl Bll.llllMOCTH. C10.11a lKC OTHOCliTCll BCC cepBIICbl MeCTHbiX OTMeTOK 0 npncyrCTBIIII, 

KOTOphre 3aKnJOqar<rrcll B TOM, ~o "oTMeqruomeecll" yCTpoilCTBo (npunoJKenne) .nerracr 3To 

nocpe.!ICTBOM npe.nCTaBJieHl!ll HCKOTOporo 6ecnpoBO.!\HOfO yJJia. HanpiiMep, aKTHBaWieil ompaBKII 

peKnaMhi 6ecnpoao.nnoro yJJia- cpaKTHqeCKII, npeJJ;hliBJienneM co6CTBennoil ll.lleHTHcpl!Kamrn. TaKM 

OTMCTKa 6y.ncr IIMeHHO MeCTHOil, ITOCKOnhKY 6y.ncr .1\0CTynHa TOJihKO YCTpOilCTBaM (npiiJlOJKeHllliM) 

B orpaHnqennoil o6naCTH. H o.nnoBpeMeHHO, TaKall OTMeTKa He TPe6ycr ny6rrHKarurn (cpHKcaWJII) Ha 

KaKOM-JIII6o CTOponneM pecypce, B oTnnqiie OT Knaccli'!ecKHX reo-npunoJKennil, .!lnll roro, qro6hr 

naqaTb c neil pa6oTaTb. OTMeTUM, qTO HMenno TaK pa6oTaeT, nanpUMep, nOliBIIBillal!Cll B 2020 ro.ny 

cneWicpiiKaWIJI (cepauc) COVID-TPeKep OT Apple II Google (pucynoK 6). 

TipiiJloJKeHIIe Ha yCTpoilCTBe A oTMeqacr caoe "npiicyrCTBue" B o6naCTH pacnpoCTpaHeHllll 

CIIrHliJia 6ecnpOBO.!\HOil CCTH Ha ycrpoilCTBe A, "BKlliOqaJI" (C03.!\aBaJI) yJCJI 6ecnpOBO.!IHOil CCTH Ha 

ycrpoilCTBe A (HarJPIIMep, 3anyCKaJI npe.nCTaBJieHne yJrra). 3To "npiicyrCTBue" . MOJKeT 6hiTb 

oTMeqeno npiiJlOJKeHIIeM na yCTpoilCTBe B, KOTOpoe naxo.nHTCJI no6rrll30CTII (a 30He 
pacnpoCTpanenl!ll CIIrnana OT A). 

• 

* 
• 

A B 

a 0 ., a 0 ., 

PIIcynoK 6. "MeCTHaJI" OTMCTKa o npncyrCTBnu 

Tipii 3TOM KaCToMmnpoBannaJI H.!\eHTHcpHKarrllll yJrra A II npe.nCTaBJillcr co6oil coo6meHIIe, KOTOpoe 

nonyqiiT B npii onpe.nerreHnii 6Jili30CTII. CxeMa imcpopMaWJOHHhiX noTOKoB: A ~ B. 3To o.nnn m 

6a30BbiX MOMeHTOB apXIITCKTypbl CeTeBOil npOCTpaHCTBeHHOil 6mi30CTH - 06bliBJieHUe 

(npe.nCTaarrenne) cepanca- 3TO YKaJanne (IIJln c03.nanne) cereaoro yJJia (yJrroa), npe.nCTaBnJIIOIIIero 

CepBIIC. AJihTepHaTIIBHaJI CXeMa (KnaccnqeCKall MO.!\eJib reo-cepBHCOB) COCTOliJia 6hl B TOM, qTO 

YCTpoilCTBO A COXpaHliJIO 6hi CBOll KOOp.!\UHaTbi BMeCTe C coo6menneM y HeKOTOporo nocpe.!IHUKa 

(06Jiaqnoro cepBIICa, COW!anbl!Oil CCTH II.. T • .!\.), a ycrpoilCTBO B HanpaBnJIJIO 6hi 3TOMY lKe 

nocpe.!\HIIKY llOIICKOBbie 3anpOCbl CO CBOJIMll KOOp.nmraTaMU, C rreJiblO ITOIICKa C006mennii, 

OCTaBJieHHhJX IT06JIH30CTII OT CBOCI'O TeKymero MeCTOITOJIOlKeHl!ll. CxeMa IIHcpOpMaWIOHHOrD 

B3aHMo.neilCTBHll: A ~ Cloud B ~ Cloud Cloud ~ B 

COOTBeTCTBeHHO, B "nOKliJihHOM" BapiiaHTC HeT B006IIIe HUKaKOil 11HcppaCTpYKTYPhi, a CaM 

cepBIIC "He Bl!JieH" Bile CBOeil 30Hbl .neilCTBHll. B npe.nnoJKeHHOil MO.!\CJIII ITOCTaBIIIIIK cepBIICa He 

HMeeT IIHcpOpMaWJll 0 ITOnh30BaTeJIJIX cepBHCa 0rMCTHM TaKJKe, qro OTCyrCTBIIe I!HcppaCTpYKTYPhi 

03Haqacr ne TOJihKO oTcyrCTBne o6rraqHoro cepauca, c KOTOphiM neo6XO.!\l!MO .neniiThcll 

IIHcpOpMarrneii 0 MeCTOJIOJIOlKeHIIII, HO II OTCyrCTBne Ofill3aTeJibHOil ITOMeplKKH CO CTOpOHbl 

reneKOMMynHKarriiOnnhrx orrepaTOpoa. To eCTb, onncannhre cepBHChi MOlKIIO 3anycKaTb ''na ncry" • 

.[{pyroil npnMep IICITOJib30BaHHll peTpaHCJiliiiHH - 3TO MO.!\CJIII l!CJIOnh30BaHllll CCTeBOil 6JIII30CTII Hpii 
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pa6ore C COUHaJlbHb!Mll CCTl!Mll. 3JJ;eCb l!CIIOJib3YCTCll liJJ;ell IIpl!Meneniill !IJI131I'!eCKOf0 Be6a J];Jili 

pacrrmpeHIIll coUHaJibHbiX cerefi. Ilorrb30BareJIII counanhHhiX cereil: Moryr pacrrpocrpm cBoil: 

KOHieiiT (B 6a30BOM Bapname - CJJ;eJiaTh Bll)ll!MOH CCbillKY Ha CBOH rrpo!!Jl!Jlb) BHe Bllp1)'3JlbHOfO 

rrpOCTpaHCTBa COUHaJlbHOH CeTII. <l>aKTII'IeCKII - CJJ;eJiaTb KaKl!e-TO :.lJieMeHThi KOIITeHfa ll3 

COUHaJlbHOH cern BIIJ];l!Mb!MII (JJ;OCTIDKIIMbiMII) J];Jili JJ;pyriiX M06l!Jlbllb!X IIpiiJIOJKeHnil: B 

HerrocpeJJ;CTBeHHOH 6Jili30CTII, IICIIOJib3Yll KaCTOMI13aUHJO IIJ];eiiTII!IJIIKaUHOHHOH IIH!IJOpMaHIIll YJliOB 

6ecrrpoBOJillhiX cereil:. 

Knacc E - :ITO, Haiipl!Mep, CUCTeMbl TaK Ha3bmaeMOfO rraCCIIBHOro MOHHIOpHHra. 3To cereBOH 

HHCTpyMeiiT, KOTOpbiH MOlKCT 6biTb llCIIOJib30BaH B CO'ICTaHIIII C JJ;aHHOH MOJJ;eJibJO. CMbiCJI ero 

COCTOIIT B aBTOMaTII'!eCKOH !IJIIKCaHllll IIpiiCYTCTBIIll yCTpOHCTB (B rrepByJO O'IepeJJ;b, C IIIITepl!Jeil:COM 

Wi-Fi) B HeKOTOpOil: 06JiaCTII, TaKJKe COBIIanaJOmefi C o6naCThJO JJ;eHCTBIIll COOTBCTCTByJOIIIeH 

6eCIIpOBOJiliOH CeTII. IlaCCHBHbiM 3TOT CIIOC06 Ha3BaH ll3-3a OTCYTCTBIIll He06XOJJ;l!MOCTII 

BbmonHeHIIll KaKIIX-JIII6o JJ;eil:crnnil: co cmpoHbi orrpeJJ;enl!eMhiX ycrpoil:CTB. IloMepJKKa Wi-Fi, 
HarrpnMep, 03Ha'laeT aBTOMaTII'IeCKyJO paCCblnKy yCTpOHCTBOM CIIeUHallbHbiX I!aKCTOB, KOTOpb!e ll 

MOryr perucrpnpoBaThCll. TaKOH IIOJJ;XOJJ;, B IIpiiHUHIIe, XOpOlilO CO'ICTaeTCll C rrpeMOlKeHHOH 

MOJJ;ellbiO CeTeBOH 6rrll30CTII - B HeM, l!JaKTII'!eCKll, aBTOMaTII'IeCKll rrpOBepl!CTCJl IIpiiCYTCTBI!e 

ycrpoil:CTBa (rrpnnolKeHIIll) B 30He JJ;eil:CTBIIll HeKoTOpoil: cern. HeJJ;oCTaTKaMH (Ha ceroJJ;HlllilHnil: 

JJ;ellb) l!BJIJIJOTCll rexHII'IeCKne (TaK HaJbiBaeMaa paliJJ;OMn3aUHll anpecoB, HarrpasneHHal! Ha 6oph6y c 

OTCJielKl!BaHIIeM rrepeMemeHnil:) ll 10p11AU'leCKl!e (perynrrpoBaHHe OTCJielKIIBaHIIJl yCTpOHCTB B 

pa3HbiX 10p11C,li,IIKUHJIX) rrpo6neMbl llCIIOJib30BaHllll. Hx rrpeOJJ;OJieHUe, B IITOfe, CBOJJ;IITCll K l!BHOMY 

yseJJ;oMJieHIIIO rrpimolKeHIIll o rrpe6biBaHHH B neKoTOpoil: o6nacrn. 

f1p11MbiKaeT K IIaCCIIBHOMY MOHIITOpHHry (IIO CIIOC06y IIpi!MeHeHIIll - OTCJielKIIBaHUe 

rrepeMemennil: ycrpoil:crs) paccMOTpeHHbiil: rroJJ;XOA anann3a TPaeKTopHbiX n3Mepennil:, Koma BMeCTo 

reo-KoopAUHaT ncrrollb3YeTcll nH!!JopMaiUlll o cereBoil: 6nn30CTH. B pa6ore IIOKa3aHO, HarrpnMep, 

KaKillll o6pa3oM MOlKCT ocymeCTBJIJ!ThCll arrann3 rpyrrrroBoro ( comacoBammro) ABUlKeHIIll 

M06l!JlbHbiX a6oneiiTOB rrpn OTKaJe OT 113MepeHIIll KOOp,li,IIHaT. HarrpiiMep, 3JJ;eCb MOlKIIO fOBOpHTh 0 

TaK Ha3biBaeMOM rpa!!Je 6JI1130CTII (Proximity Graph), BeplilHHbl KOToporo COOTBCTCTByJOT BCeM 

BIIAI!Mb!M YJllaM 6ecrrpOBOJillblX cereil:, a pe6pa COeJJ;llHliiOT BepmHHbl, KOTOpb!e OKa3aJIIICb 

BIIAI!Mb!Mll BMeCTe (J];Jlll KaKOrD-TO 113 IIOJib30Bareneil: 0Ka33J111Cb B OJiliOM cereBOM OKpyJKeHIIII): 

Gp = { Nfh Ep} (15) 
M 

Np = U BSSID, BSSID- anpec cereBoro yJna 
i=l 

Ep= {U(BSSID,.i, BSSID,,m): j *- m} 
. J • • 

Pe6paM rpa!!Ja MOlKIIO 3anaTb Beca, KOTOpble COOTBCTCTBYJOT TOMy, CKOJibKO pa3 JJ;Ba y3na, 

COeAUHeHHbiX pe6pOM, OKa33JlllCb B OJJ;HOM CCTeBOM OKpylKeHHII. TaKOH rpa!!J OIIIICbiBaeT MaprnpYTbi 

IIOJib30Bareneil:. 0rMCTIIM, qTQ B TaKOH !!JopMyJIIIpDBKe rpa!!J He 06ll3aTeJibHO 6yJJ;eT CBli3HbiM. 

BrronHe B03MOlKIIO HaJIII'IIIe IIOJJ;rpa!!JoB, KOTOpbie, KaK pa3, II OTPaJKaJOT KaK CTpYKTYPY 

rrepeMemeHIIll rronwoBaTeneil:, TaK n rrpocrparrcrneHHbie xapaKTepHCTIIKII pa3MemeHIIll orropHbiX 

6ecrrpOBOJillbiX YJliOB. TaKJKe TaKOH Proximity Graph MOlKCT cnylKIITb OCHOBOH J];Jili 

peKOMel!J];aTeJibHbiX CIICTeM. CXeMa 3aMeiiieHIIll 3JJ;eCb TO'IHO TaKal! lKe: peKOMeHJJ;aTeJibHbie CHCTeMbl 

Ha OCHOBe JIOrDB GPS (noroB KOOpAUHaT) 3aMeHJllOTCll Ha TaKHe JKe, HO IICIIOJib3yJOIUHe JIOrHpDBaHHe 

liH!IJOpMaiUIH 0 CeTeBOM OKpyJKeHHII. 

BMeCTO CTal!J];aPTHOH MJI reo-cepBIICOB BpeMeHHOH OTMCTKII (t, latitude, longitude), 
OI!I!CblBaJOIIIeil: KOOp,li,IIIIaThi 06'beKTa (IIOJib30BaTeJill, M06l!JlbHOfO yCTpOHCTBa) B HeKOTOpblH 

MOMe!IT BpeMeHI! t, y HaC I!OliBJilleTCll, KaK YKa3aHO Bbilile, cereBOH OTIIe'laTOK (t, <N;>) - Ha6op 

BlWllllbiX CCTeBblX YJliOB B MOMeHT BpeMeHH t. KaK ll rrapa KOOpAl!HaT, OTIIe'laTOK (Ha6op BliJ];l!MbiX 

CeTeBbiX YJliOB) MOJKCT COOTBCTCTBOBaTh KaKOMy-TO OIIpeJJ;erreHHOMY MeCTy. KaK IIpaBHJIO, pe'Ib 

6yJJ;er ImTH o TOM, qm ceil:qac rrpiiiiJlTO Ha3biBaTh micro-location. 
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TpaeKTOpllll M06l!JlbHOro yCTpOHCTBa B TaKOH CIICTeMe BbiTJiliAIIT KaK Ha6op TpoeK: 

{ (N1,t; ,t:),(N2 ,t;,t;), ... (N1 ,t;,t;)} (16) 

rJJ;e N;- cereBoil: YJen (Ter) 

t; - BpeAlll Ha'lana rrpe6biBaHllll B 06naCTII BliJ];IIMOCTII (AOCTIDKJIMOCTII) YJlla 

(- BpeMll OKOII'IaHIIll rrpe6hiBaHIIll B 06JiaCTII BliJ];IIMOCTII (AOCTlllKIIMOCTII) y3Jla 

OrrpeJJ;eneHIIll n nOIIliTIIll, KOTOpbie ncrronwyJOTCll J];Jili xapaKrepnCTHK rrepeMemenllll Mo6IIJibHblX 

a6oHei!TOB B KJiaCCII'!eCKOH !!JopMe (C IICJ.IOllb30BaHIIeM fCO-KOOpJJ;HHaT), 3aMeHJIJOTCll ;Ha 

aHaJIOrH'IHbie, HO IICIIOJib3yJOIUHe nn!!JopMaUIIIO 0 AOCTyrrHOCTII CCTeBbiX YJliOB. Ilpn 3TOM IIpl!AeTCJl 

OTKa3aTbCJl OT IIOHJITHH, l!BHO 3aBJI3aHHbiX Ha paCCTOJIHIIll (HarrpnMep, paAUyc fllpaullll, AllaM~), HO 

BCC OCTaJibHOe 6yJJ;CT AOCTyrrHO. 11, CJieJJ;OBaTeJibHO, 6YAYT JJ;OCTyrrHbl MCTOJJ;bl aHaJI113a M06l!JlbHOCTll, 

TPanHI!IIOHHO IICIIOJib3yeMbie TOJibKO B COBOKyrrHOCTII C reO-Bbi'IHCJieHIIliMII. HarrpnMep, KaK 

llH,ll,llKaTOp M06l!JlbHOCTII Mbl MOlKeM IICIIOJib30BaTb o6mee KOJIII'IeCTBO 6eciipOBOJillblX YJliOB, 

rrpoil:AeHHbiX nonwosareneM: 

M =iset(NpN2 , ... N 1 )1 • (17) 

Eonbmee 3Haqenne ::JTOro HHAUKaTOpa 03Ha'laer 6onblllyJO aKTIIBHOCTh M0611JlbHoro a6oHema 

(M06l!JlbHOfO YCTpOHCTBa, KOTOpoe Mbl aCCOUHHpyeM C IIOJib30BareneM). POBHO TaK JKe ::ITO BbiTJiliAIIT 

II B "KllaCCII'IeCKOil:" reO-IIH!IJOpMaTHKe, f.l];e BMeCTO M06l!JlbHbiX YJliOB 6yJJ;YT BbiCTyrraTb MeCTa 

(rrapbl reO-KOOpJJ;HHaT). 

TaKJKe, IIO aHaJIOfHII C KJiaCCII'!eCKl!Mll MOJJ;errl!MII Ha 6a3e reO-JJ;aHHbiX, MOlKIIO orrpeJJ;eJII!Tb TaKHe 

xapaKTepnCTIIKH aKTHBHOCTII, KaK ::JHTPOII11ll n pa3Hoo6pa3ne. Ecnn Mbl B03hMeM BeKTOp 

p = {pJ, P2• ... Pk}, KOTOpbiH OI!llCbiBaeT IIpOI10pU110H3JlbHYJO 'laCTh BpeMeHH, IIpoBeJJ;eHHOfO B 30He 

JJ;eHCTBllJl CllfHaJia (BIIAIIMOCTII) KaJKJJ;OfO 6ecrrpOBOJJ;HOfO YJlla, TO Mbl MOJKeM orrpeJJ;eJII!Th 

::JHTPOIIIIIO KaK 

• 
E = .L>, log(p;) (18) 

i=l 

ManeHbKlle a6COJIIOTHbie 3Ha'leHHJl fOBOpllT 0 TOM, ~0 aKTIIBHOCTh IIOJib30BaTeJIJl (M06l!JlbHOfO 

ycTpoil:CTBa) 6bma CBll3aHa c MaJibiM KOJIH'leCTBOM YJrrOB. CooTBCTCTBeHHO, 6onbiiiiie a6cOJIJOTHbie 

3Ha'leHIIll - Ha060pOT, IIOKa3b!BaJOT aKTIIBHOcrb IIOJib30BaTeJil! (M06l!JlbHOf0 YCTpOHCTBa) B 30He 

BIIJ];HMOCTII 6ollbmero KOnll'leCTBa YJliOB (Teros), HHbiMII cnoBaMH- 6onee aKT!IBHhie rrepeMemeHIIll. 

,[(pyrl!M IIOKa3aTeneM MOJKCT 6biTD KOJIII'!eCTBO YJliOB, KOTOpbie "o6omen" M06l!JlbHbiH 

rronwosarenb. Ecnn Mbi B03hMeM MHOlKeCTBo N scex rrap YJnos, MJI KOTOpbiX eCTh rrepeMemeHIIll, a 

BeKTOp 

Pr = { pr1, pr2, ... prn} (19) 
OI!liCbiBaeT BepOJITHOCTII TaKIIX rrepeMeiiJeHHH, TO B Ka'leCTBe IIOKaJaTeJill aKTIIBHOCTII MOlKIIO 

HCIIOJib30BaTb cneAyJOmee BbipaJKeHne: 

A= .L>r. log(pr.) (20) 
neN 

3JJ;eCb TaKJKe HYJKHO IICIIOJib30BaTb a6COJIIOTHbie 3Ha'leHIIll. 

3TH JJ;Ba rrapaM~a OIIHCblBaJOT pa3H006pa311e B aKTllBHOCTII II pa3H006pa3He B rrepeMeiiJeHIIliX. 

I1MeHHO TaKHe xapaKTepHCTIIKII IICIIOJib3YJOTCJl IIpll pa6oTe C reO-KOOpJJ;HHaTaMll, B pa6ore JKe OHII 

llCIIOJib30BaHbl (rrepeorrpeJJ;eneHbl) MJI ceTeBbiX OTIIe'laTKOB. TaKlKe B pa6ore paCCMOTPeHa 3ana'la 

aHaJII13a COUllallbHOfO B3al!MOJJ;eHCTBIIll M06HJibHbiX IIOJib30BaTeJieil: Ha OCHOBe I!CTOpll'!eCKIIX 

3aiiHCeil: 0 CeTeBOH 6JI1130CTII. IJOKa3aHO, KaKHM o6pa30M ::JTa 3ana'la CBOAUTCJI, KaK II B CJIY'!ae 

llCIIOJib30BaHIIll reO-KOOpAHHaT, K IIOIICKY IIOBTOpJIJOIIjiiXCJl ma6nOHOB B IIOCJieJJ;OBaTellbHOCTII 

rpa!!Jos. 

B pa3JJ;ene, IIOCBliiiJeHHOM IIpHBaTHOCTII II 6e30IIaCHOCTII J];aHHblX B rrpeMOlKeHHOM IIOJJ;XOJJ;e, 

OTMe'laeTCll cneJJ;yJOIUee. KnaCCII'IeCKal! MOJJ;enb cepBI!COB IICIIOJib3yJOIIJ1IX liii!IJOpMaHHJO 0 

MeCTOIIOJIOlKeHHI! BCerJJ;a TPe6yer OT Y'!aCTHIIKa, B TOil: lffill IIHOH !!JopMe, IIOJJ;eJIIITbCJl C HeKOTOpOil: 
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croponoil: nn«lJopMauHeil: o cBoeM MecronorrolKemm. ,l(Jur MO):Ierreii cereBoii 6JIII30CTII ll3Mepemrn 

"6rrll3oCTTI" rroKami30BaHDI. OHII BhiDOJIHlllOTCJI nenocpet~CTBenno no Mecry, 6e3 neo6xo):IHMOCTTI 

IIH«lJOpMHpOBailliJI 06 3TOM KaKHX-TO ):lpyriiX CTOpOH. B 3TOM OTHOIHeHHH MO):IeJih ceTeBOH 

npOCTpaHCTBeHHOH 6JIH30CTTI JIBJIJieTCJI 6orree CTpOfOH B '!aCTTI HpHBaTHOCTTI ):laHHhiX, '!eM 

KJiacc!I'IeCKHe reo-cepBIIChi. 
Tl!KlKe B OT):IeJihHOM pa3):1eJie paccMaTpHBaiOTCJI B03MOlKHhie aTaKH Ha npe):IJIOlKeHHhiH 

HO):IXO):I. K 'IIICJIY TaKOBhiX OTHOCIITCJI TaK Ha3hiBaeMhiii spoofing (nodMeHa). PaCChiDKa 

II.!IeHTII«lJIIKaiiHII 6ecnpOBO):IHOfO yma - 3TO lliHpOKOBemaTeJihHOe C006!HeHHe. ATaKyrolHIIii MOlKeT 

npocrryrnaTb ero II Ha'lan TaKYJO lKe pacchiDK)' oT cBoero HMeHH. ,l(Jur 6oph6hi c 3TIIM 6hma 

npeMOlKeHa CXeMa 6e30HaCHhiX llliipOKOBernareJihHhiX paCChiDOK. CMblCJI ee COCI'OIIT B TOM, 'ITO 

KalK):IaJI paCChiDKa nepet~ ompaBKOH MO):Ill«lJIIUHpyeTCJI cepBepOM npliJIOlKeHllii, KOTOphiii II xpaHJIT 

Ta6muzy COOTBeTCI'BIIJI (no BpeMeHII) peaJihHOii II.!IeHTII«lJIIKaiiiUI II MO):Ill«lJIII~HpOBaHHOH, 
CO):IeplKaineii BpeMll MOM«lJHKaUH!I. PaCChiDaeTCJI BCer):la MO):In«lJnUHpOBaHHaJI l!H«lJOpMaUIIJI, 

KOTOpYJO II 6y):leT BOCHpOII3BO):IIITh aTaKYJOlHIIH. A 110 Ta6JIIII~e COOTBeTCI'BilJI MOlKHO npoBepiiTh -

6bma Jill TaKaJI HH«lJopMaiiiiJI ):leHCTBIITeJibHa B MOMeHT OTHpaBKH. 

Arrrop!ITM 2: 6e3onacHhie pacchiJIKH 

1: OTnpaBKa M05HnbHhlM npHno~eHMeM cooomeHMR M, Ha cepaep M 

ero TpaHC~OpMaUMR: 
M 1 -tTransfonn(M;,T,) 
TpaHC~OpMHpOBaHHOe 3Ha~eHMe BKniD~aeT BpeMR 

2: OOHOBneHMe TaOnMUhl COOTBeTCTBHR 

M, -t[<M, ,T,] 

3: OTnpaaKa cepaepoM MO~M~MUMpoBaHHoro cooomeHMR M, npMno~eHMID 

~nR paCCbUIKM 

N: nony~eHMe KnMeHTOM cooomeHHR M M OTnpaaKa ero Ha cepaep ~nR 

npoaepKH 
N+l: B~eneHHe BpeMeHH 

T = extractTime(M) 

M = extractMessage(M) 
N+2: npOBepKa no Ta5nHUe COOTBeTCTBMR, KaKOe cooomeHMe OhlnO B MOMeHT 
apeMeHM T H cpaBHeHMe ero c M 

B HHTOii maBe pe'lh II):IeT 0 cpe):ICTBax pa3pa60TKII ):IJIJI HpiiJIOlKeHIIii, IICHOJib3YfOIHIIX MO):IeJih 

CeTeBOH 6JI!I30CTTI, a TaKlKe HOBhiX «lJopMax IICHOJib30BaHIIJI HeKOTOphiX 6ecnpoB0):1HhiX CeTeH, 

KOTOphie HpoiiCTeKaiOT II3 IICHOJib30BaHHOH MO):IeJIII CeTeBOH 6JI!I30CTII. 

B Ka'!eCTBe KaH):IH):IaTOB Ha OCHOBHhle IIHCTpyMeHTaJihHbie cpet~CTBa pa3pa60TKII 6hiJIII 

IIccrret~oBaHhi 3Kcnep1IMeHTaJihHhie Web API MJI pa60Thi c 6ecnpoBO):IHhiMII CeTJIMII. B '!aCTTioCTTI, 

6hiJIII paccMOTpeHhi Web Bluetooth API II ero MOM«lJHKauHII, a TaKlKe Wi-Fi Web API 11 Chrome 

Developer. CKaHIIpOBaHIIe yJJIOB, B rrpiiHqiHie, B03MOlKHO, XOTJI II pearrii3yeTCJI B KalK):IOH 113 CIICTeM 

HO-CBOeMy. J13MeHeHIIe xapmepHCTTIK yJJIOB B03MOlKHO He Be3):1e. Bo BCCX CIICTeMax CMeliffiBaeTCJI 

paCKphrme (no!ICK) Y3JIOB II ycranoBrreniie coe):IHHeHIIJI. TaKHe onepaiillll t~OJilKHhi 6hiTh pa3t~erreHhi, 

XOTJI 6h! HOTOMy, 'ITO y HHX pa3Hble TpeOOBaH!IJI K 6e30HaCHOCTII. bhillO 6b! IIpaBIIJihHhlM ):IOrryCTIITb 

B03MOlKHOCTil aBTOMaTil'!eCKOfO nporpa.\IMHOfO C03):1aHIIJI 6ecnpOBO):IHhlX yJJIOB B006!He 6e3 

B03MOlKHOCTTI coet~HHeHIIJI. B pa6oTe npet~craBrrenhl Tpe6oBaHHJI K TaKIIM Web API, nepe'IIICJieHhi 

OTCyrCTByrolHIIe B HaCI'OJI!Hee BpeMJI B03MOlKHOCTTI. 
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B Ka'leCTBe OCHOBHOH CXeMhl pa60Tbl C 6ecnpOBO):IHhiMII ceTJIMII B Be6-IIpiiJIOlKelffiJIX 

npe):IJIOlKeHO IICIIOJib30BaTb MO):IeJih, HO):I06Hyro CIIeUH«lJIIKaiiilJIM W3C Geo. Ona XOpoiiiO IIO):IXO):IIIT 

):IJ1JI pa6on1 c acHnxpoHHhiMH npoueccaMII norryqennJI ):laiiHhiX, a TaKlKe .nasno ll3BeCTHa 

pa3pa6oT'!IIKaM. Cyrh 3TOii Mot~eJIII t~eMoncrpnpycr crret~yrolHIIii «lJparMeHT Kot~a: 
<script> 

if (navigator.geolocation) { 
navigator.geolocation.getCurrentPosition 

(proceedshowPosition); 
} else { 

II reonoKaUHR He no~~ep~BaeTCR 

function proceedPosition(position} { 
II oTo6pa~eHMe KOHTeHTa B 3aBHCHMOCTH OT Koop~MHaT B position 

</script> 
06'heKT navigator.geolocation noMeplKHBaeT MeTO):I getCurrentPosition, KOTOphiii Bhi3hiBaeT 

HOJih30BaTeJihCKYJO caJJback-«lJynKUHIO, B KOTOpoil: II IIpoiiCXO):IIIT o6pa60TKa norryqeHHhiX 

KOOpMHaT. HaiipiiMep, nacrpoil:Ka oT06pameHIIJI Be6-crp~hi. Tio anarromii c 3TIIM, npeMaracrcJI 

):I06aBIITh B 6payJep HOMeplKKy CepBHCOB 6JIII30CTII C HOMOlliblO HOBOfO 06'beKTa navigator.prose, 
«lJynKHHH KOTOporo getProSeCode II getProSeNodes no3BOJIIIJIII 6hi o6pa6anmaTh B JavaScript KO):Ie 

3GPP ProSe Application Code II eereBhie ome'!aTKH cooTBeTCTBenno. HaiipiiMep: 

if (navigator.prose) I 
navigator.prose.getProSeNodes (showNodes); 
else I 
console.error("ProSe is not supported by this browser."); 

function showNodes(JSON_Array_of_Nodes) { 
II oTo6pa~eHMe.KOHTeHTa B 3aBMCMMOCTM oT 
II Ha6opa BM~MMhlX y3noB 

B t~aiiHOM crryqae noJih30BaTeJibCKaJI callback-«PYHKUIIJI showN odes norryqacr B Ka'!eCTBe napaMcrpa 

JSQN MaCCIIB C CeTeBhiMII ome'laTKaMH (HH«lJopMaUHIO 0 CeTeBOM OKpYlKeHIIII). I10CJie):IHIIii BapiiaiiT 

6hm npoMot~errnpoBan na nrraT«lJopMe Android, rt~e HHTep«lJeiicHhiii :meMeHT Web View B M061IJihHhiX 

npHrrOlKelffiJIX no3BOJIJieT t~o6aBIITh JavaScript «lJparMeHT K oT06pamaeMoii crpaHHue. 

COOTBeTCTBeHHO, M061IJihHOe npiiJIOlKeHIIe MOlKeT C06paTh IIH«lJOpMaUHIO 0 CeTeBOM OKpYlKeHIIII II 

):I06aBIITb 3TII ):laHHhie K 3arpYlKaeMOH CTpaiiiiUe, IIMMIITIIpOBaB Bhi30B HOJih30BaTeJibCKOH cal/back
«lJYHKUHH. To eCTb cxeMa, KOTOpyro W3C Geo IICHOJih30BaJI Mll reO-):IaiiHhiX, pacnpocrpanena na 

IICHOJib30Baiiiie ):laHHhiX 0 «lJII31I'leCKOM • CeTeBOM OKp~eH!III (tlaHHhiX 0 ):IOCTynHhiX yJJiax 
6ecnpoBO):IHhiX ccreii). 

B TaKOH peaJIH3aiiHII, 6pay3ep npii npOCMOTpe Be6-CTpaHIIUhl 6y):leT IIMCTb ):IOeryrr K 

«lJ!13II'IeCKOMY OKpYlKeHIIIO M061IJihHOf0 YC'fPOHCTBa, Ha KOTOpOM OH (6payJep) 3aHY!HeH. 3ro MOlKeT 

6b1Tb npe):ICTaBJieHO KaK «lJ!131I'leCKIIii Be6-6payJep. C npaKT!I'IeCKOH TO'IKII 3peHIIJI - ):IOCTyn K 

«lJmii'IeCKOMy OKpYlKeHIIIO ycrpoil:CTBa II3 JavaScript KO):Ia Ha M061IJibHOH Be6-crp~e 03Ha'laeT, 

nanpHMep, B03MOlKHOCTb onpet~eJIIITh TOT 4Jm, 'ITO Be6-crpaniiUa neKoTOporo ca!rm TOprimoro 

KOMHJieKca OTKphrra HOJih30BareJieM, HaxO):IJIIUHMCJI BHy:Ipii 3T0f0 TOprOBOfO KOMHJieKCa (Ha Be6-

CTpaHIIUe ):IOCTynHa liH«lJOpMaiiiiJI 0 6ecnpOBO):IHOH CeTII B ):laHHOM TOproBOM KOMHJieKce). 3ro 
ll03BOJIJieT HaCTpoiiTh OT06palKeHIIe B COOTBeTCTBIIII C 3TIIM «lJaKroM (llHhlMII CJIOBaMII -

liCIIOJI'b30BaTb IIO):IXO):I, 3HaKOMhiii Be6-pa3pa60T'IIIKaM ITO o6pa60TKe reO-I!H«lJOpManHII, KOf):la Be6-

CTpaHIIUbl KaCI'OMII31IpYJOTCJI B 3aBIICIIMOCTII OT reO-KOOp):IHHaT). A eCJIII Bll):IIIMhie yJJibl 
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6ecrrpOBO,li.HbiX ceTeM CCbillaiOTCH Ha HeKOTOpbtil: KaT3JIOf Hypercat, KaK 6biiiO YKll3aHO Bhiiiie, TO 

TaKOM 6pa)'3ep MO)J(eT npocMaTpHBaTb TOJibKO YJJibi, nepeqiicneHHbie B :noM KaTanore ("MeCTHhiM" 

6pa)'3ep). 
l1cnoJib30BaHIIe IIpe)I.JIO)J(eHHbiX nO.UXO.D;OB B yqe6HOM npouecce CBH3aHO C IIpiiMeHeHJJeM 

CIICTeM Ha OCHOBe CeTeBOM 6JIII30CTH B npaKTHqecKHX 3aHHTIIJIX no Kypcy liHTepHeTa BemeM. B 

npe)I.JiaraeMOM nO.UXO.D;e ceTeBbJe IIHTepljleMCbl TpaiiTYKlTCH (IICnOJib3YJOTCH) KaK CeHCOpbl, ~. 
ljl~eCKII, .D;eJiaeT HX CaMbiMII .D;OcrynHblMH )I.JlH npOrpllMMIIpoBaHIIH CCHCOpaMII Ha illleiOJliUXCH 

M06HJibHbiX yCTpOMCTBax yqaJUUXCH, a IICnOJib30BaHIIe HMeHHO JavaScript .D;JIH pa3pa60TKU 

nOHJI)J(aeT nopor BXO)J(.D;eHHH. 

CJie.D;YJOiliHM Ha!IpaimeHIIeM, KOTOpoe paCCMOTpeHO B HHTOM rJiaBe, HBJJHCTCH npiiMeHeHHe 

nO,UXO.D;OB, KOTOpbte 6bUIII 3aHBJieHbl B MO.D;eJIII CeTeBOM 6JIII30CTII )I.JIH .D;pyrnx npHJIO)J(eHIIM. 3.D;eCb, B 

qaCTHOCTH, paccMoTpeno IICnOJib30BaHne ceTeM BLE .D;JIH nepe.D;aqn coo6meHnii: 6e3 oprann3arurn: 

COe.D;IIHeUnH Me)J(.D;y yCTpOMCTBaMII. :flo, Ha!IpiiMep, n03BOJIHeT HCnOJih30BaTb MeXaHU3Mbl 

peKJiaMHOfO rrpe.D;CTaiiiieHUH 6ecnpoBO,li.HbiX )'3JIOB .D;JIH nepe.D;aqii 3aiipOCOB OT M06HJibllbiX KJIIIeUTOB 

MeCTHhiM (pacnOJIO)J(eUUb!M nOfiJIH30CTll) o6pa6o~IIKaM. 3To TaK)J(e MO)J(eT 6biTh HCnOJib30BaHO, 

Ha!IpiiMep, .: B KpaeBbiX BbfqHCJieUIIHX, KaK cpe.D;CTBO opraHII3al{IIII 3aiipOCOB K BbrrpJ)KeHHbiM B 

JIOKaJibllbie xpaHHJIIIIlla .D;aHIIbiM. C aHaJIOrnqnoM II.D;eeM - HCnOJih30BaUIIe B03M0)J(IIOCTeM CeTeBbiX 

yCTpOMCTB B pe)J(IIMe "6e3 COe.D;IIHeHHH" ( 3TO 1136aiiiiHeT OT npo6JieM C 6e3onaCHOCTbiO) 

paCCMOTpeHO HCnOJih30BaUIIe cepBIICOB B Wi-Fi Direct )I.JIH OpfaHU3al{UII XpaHeHHH II nOIICKa 

.ZJ;aiiHbiX; B pa6oTe TaK)J(e OIIHCaiia CXeMa pli3MeTKII liHTepneT pecypCOB, KOTOpaH IICnOJih3yeT 

npe)I.JIO)J(eHHbiM no.uxo.D;, opraHH3Yll ccbiJIKII ua cyrneCTBYJOiliHe pecypcbi, crpynnnposaHHbie no 

penesaHTHOCTH .D;JIH MeCTa IIX npe.D;CTasneuHH. 

B 33K.JIIoqeHIIII Clj>OpMyJIIIpOBaHhl OCIIOBHhle BbiBO.D;hl II pe3yJibTaTbi .D;IICCepTal{llll. 

OcuoBHbJe pelyJibTaTbl u BbiBO,ll;bl 

1. llpe)I.JIO)J(eH IIOBbiM nO.UXO.D; (MO.D;eJib, MeTO.D;hl, aJirOpiiTMbl H nporpaMMHaH IIH!jlpaCTpYKfypa) .D;JIH 

pa3paOOTKII MOfiHJibHhiX pacnpe.D;eJieUHbiX CIICTeM II CepBIICOB, HCnOJib3yJOiliHX HHij>OpMauiiJO 0 

MeCTOnOJIO)J(eHIIII. 3TOT no,UXO.D; OCHOBaH Ha IIHij>OpMau;nn 0 6JIH30CTH (rrpOCTpaHCTBeHHOM 

6nii30CTH) KJinenTcKoro (3a!IpmrniBmomero) yCTpoMCTBa 11 JJieMeHTOB ccresoM nuljlpaCTpJKTYPbi. B 

npe)I.JIO)J(eHHOM nO,UXO.D;e KJiaCClJqeCKaH KJIUeUT-CCpBepHaH CXeMa .D;JIH CepBIICOB, IICnOJib3yJOiliHX 

IIHij>OpMauiiiO 0 MeCTOnOJIO)J(eHJJH 3aMeHlleTCH pacnpe.D;eJieHHOM Kll6ep-lj>H3nqecKOM CIICTeMOM. 

Pll3pa6oTaiiHaH MO.D;eJib o6ecneq11sacr: 

• OTKll3 OT pafiOThl C reO-KOOp.D;HUaTaMII B nOJib3Y npliMOfO Onpe.D;eJieHHH 6JIII30CTH; 

• OTCYTCTBIJe He06XO.D;IIMOCTH CO CTOpOHbl nOJib30BaTeJieM cepBHCa npe.D;OCTaBJIHTb 

IIHij>OpMauiiiO 0 CBOeM MeCTOnOJIO)J(eHHII nOCTaBiliHKY ycnyr; 

• B03M0)J(HOCTb pafiOThl 6e3 nOMep)J(KJi HH!jlpaCTpJKTYPbl 

B rrpe)I.JIO)J(eUUOM MO.D;eJIU ljlaiiT IJCIIOJib30BaUIIH cepsnca (ycnyrn) nOJIHOCThiO CKpbiT OT 

nOCTaBJliHKa. 

. 2. llcCJie.D;OBaHa CeMaiiTIJKa CUCTeM II cepBIICOB C IICnOJib30BaiJHeM IIHij>OpMal{HH 0 MeCTOIIOJIO)J(eHJIH 

II IIOKll3aHO, ~0 .D;JIH 60Jibliii1HCTBa 113 IIHX uenocpe.D;CTBeUUaH npoBepKa 6JIH30CTH MO)J(eT 3aMeHIITb 

oneparurn: C KOOp.D;IIHaTaMII (orrpe.D;eJieUIJe TOM )J(e CaMOM 6JIIJ30CTH Ha OCHOBe reO-BbJqiiCJieUIJM )I.Jill 

onpe.D;eJieHHH paCCTOliHHH). llpe)I.JIO)J(eH HOBbiM MeTO.D; onpe.D;eJiellllll 6JIII30CTH, l!CnOJib3yiOmnH 

ljlnJJJqeCKIIe orpaunqeHIIH pacnpoCTpaHemrn cHrnana )'3JIOB 6ecnpoBO.D;HbiX ccreM, peanH3yeMbiM 

nporpaMMHbThlll cpe.D;CTBllMII ncnonb30BarmeM API cospeMeHHbiX M06HJibHbiX yCTpoMCTB, ~ 

II03BOJIHCT paCIIIIIpliTh 06JI3CTh rrpiiMeHIIMOCTH CIICTeM II cepBHCOB Ha OCIIOBe 6JIIJ30CTII 

rrpaKTHqeCKH .D;JIH BCeX M06HJibllbiX YCTpOMCTB. llpe)I.JIO)J(eHHbie MO.D;eJIII, MeTO.D;bl li anropHTMbl .D;JIH 

opraHIJ3ailllli B3aiiMO.D;eMCTBllll nporp~IM B paMKax CliCTeM li cepBIICOB Ua 6ll3e CeTeBOM 6JIII30CTH 
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ncnOJib3yJOT TOJibKO CTaii.D;aPTHbie B03MO)J(HOCTH 6ecrrpOBO.D;IIbiX IiiiTepljleMCOB M061IJibHOM 

onepalll!OIIIIOM CHCTeMbl, qTo o6ecneqnBaeT BbiCOKIJM ypoBeUb COBMeCTHMOCTH Me)J(.D;y pli3Jinqllb!MII 

yCTpoMCTBaMII. llpe.D;CTaBJieHbi paclliHpeHIIll FCL (IEC 61131-7) .D;JIH auanma .D;aHHbiX B cnCTeMax, 

OCHOBaHIIbiX Ha MO.D;eJIIJ ceTeBOM 6JIH30CTH C IICnOJib30BalllleM HeqeTKOM JIOfliKll. 

3. llpe)I.JIO)J(eHbi, cnpoeKTnpoBaiibl, peann30Ballbi n onpo6oBallbi Ha npaKTIIKe HOBbie MO.D;eJIII 

(MeTO.D;bl II aJirOpHTMbi) cepBIICOB, IICnOJib3yiOiliHX IIHij>OpMaliiiiO 0 MeCTOIIOJIO)J(eHIIII. llpe)I.JIO)J(eHa 

MO.D;eJib cepBepa rrpUJIO)J(eiiiiM (Proximity Application Server), KOTOpbtil: YHH!J>llllliPYeT IIOMep)J(Ky 

6ecnpoBO.D;IIbiX CeTeM II IIO,UXO.D;a ProSe. lloK!t3aHa IIpHMeHHMOCTh Bbi6paiiHOfO JIOrWieCKOro 

(rrporpaMMHOfO) rrpe.D;CT3BJieHHH )'3JIOB 6ecrrpOBO,li.HbiX CCTeM .D;JIH .D;pyrrrx TIIIIOB IIpiiJIO)J(eHIIM. 

llpe.D;CTaBJieHa pacurnpeHHaa MO.D;eJib ljluJnqecKoro Be6a, IIHTerp11pyiOmero :meMel!Tbl OKpJ)KmomeM 

cpe.D;bi II nx BIIPTJaJibHhle rrpe.D;CTaiiiieHHH. 

OcHOBHhiMII perneHHHMII J.D;eCb liBJIHIOTCll: 

• HOBbtil: MeTO.D; onpe.D;eJieHHH rrpOCTpaHCTBeHHOM 6JIII30CTH Me)J(.D;y CYJliHOcTHMII, OCHOBaHHbiM 

Ha aHaJIII3e .D;OcrynHOCTll )'3JIOB 6ecrrpOBO.D;HbiX CeTeM II liBHO IICIIOJib3yJOIIIIIM 

OrpaiJnqeHHOCTh pacrrpOCTpaHeHHH ll !J>YHKHIIOHaJibHOCTh CllruaJia; 

• HOBaH MO.D;eJib IICIIOJib30BaHIIH IIHij>OpMauHII 0 .D;OCTynHOCTH 6ecrrpOBO,li.HbiX ceTeM ()'3JIOB ), 

OCHOBaiiHaH Ha KaCTOMII3aliiiii .D;aHHbiX, KOTOpbie 6ecnpOBO.D;Hbie CeTII liCIIOJib3yiOT )I.Jill 

CBOero rrpe.D;CTaBJieHHH (peKJiaMbl). 0co6eHHOCThiO 3TOM MO.D;eJIII HBJJHCTCH TO, ~0 B HeM 

HHTepljleMCbi 6ecnpOBO.D;HhiX CeTeM Ha M061IJibHbiX YCTpOMCTBax paCCMaTpiiBaiOTCH KaK 

CeHCOpbi, II IIHij>OpMauHH OT TaKIIX CCHCOpOB (HX .D;IIHaMIIqecKIIe xapaKTepiiCTIIKll) .D;OcrynHa 

no qTeHIIIO B pe)J(IIMe 6e3 opraHU3al{llll COe.D;HHeHIIll; 

• HOBbtil: MeTO.D; xpaHeHJill IIHij>OpMal{llll 0 .D;OCTYfiHOCTH 6ecnpOBO.D;HbiX )'3JIOB, OTJIIIqaiOiliHMCll 

OT 113BeCTHbiX TeM, ~0 B HeM yqHTLJBaeTCH pli3HOpO.D;HaH IIHij>OpMal{HH 060 BCeX .D;OCTynHbiX 

6ecnpoBo.D;HbiX )'3Jiax; 

• HOBaH MO.D;eJib pafiOTbl C 6ecrrpOBO.D;Hb!MII CeTliMII Ha M0611JibHbiX , yCTpOMCTBax, 

OTJIHqmomaacll oT 113BeCTHbiX TeM, · qTO pli3.D;eJIHeT Henocpe.D;crnennoe B3aiiMO.D;eMCTBIIe 

(COe.D;IIHeHHH II rrepe.D;aqy .D;aHHbiX) 113Taiibl paCKpbiTIIH (nOIICKa) 6ecrrpOBO.D;HhiX )'3JIOB; 

• B03MO)J(H0CTb peaJIII3aliiiii cepBIICOB C IICIIOJih30BaHIIeM IIHij>OpMlll{IIII 0 MeCTOIIOJIO)J(eHIIII 6e3 

IIH!jlpaCTpJKTYPHOM nOMep)J(KIJ; 

• HOBaH MO.D;eJib ofipafiOTKII .D;aHHbiX 0 HaKOIIJieHHbiX CllrHaTypax 6ecnpOBO.D;HhiX )'3JIOB Ha 

OCHOBe MO.D;eJieM HeqeTKOM JIOriiKll, OTJIIIqaiOJllaHCH OT 113BeCTHbiX TeM, ~ OnepnpyeT 

pli3HOpO.D;Hb!M HafiopoM np113HaKOB. 

llpaKTHqeCKaH anpOfial{llll pe3yJibTaTOB BKJIJOqaeT KaK npOMbiiiiiieHHbie IIpiiMeHeHllll, TaK II 

IICnOJib30BaHIIe npe)I.JIO)J(eHHbiX npOrpaMMHhiX MO.D;eJieM II CIICTeM npOrpaMMnpOBaHIIH B 

o6pll3oBaTeJibHOM npouecce (neKIIIIOHHbre u npaJcrnqecKIIe 3aHliTHH, MariiCTepcKHe .D;IICCCPTaiUIII II 

BbiiiyCKHbie KBaJIII!jliiKalll!OHHble pafiOTbl). 

4. llpe.D;CTaiiiieHa HOBaH Onepal{IIOHHaH 1\!0.D;eJib IICnOJib30BaHHH cepBIICOB 6JIII30CTH B ProSe. 

liCCJie.D;OBaHbl II OIIHCaHbi npannqeCKIIe acneKThi C03.D;aHIIH II 11CnOJib30BaiiHH (nOMep)J(KIJ) 

CepBIICOB Ha OCHOBe CeTeBOM 6JIII30CTH B MO.D;eJIII 3GPP ProSe. Hccne,ZJ;OBaHa II onncaua 

oprai1113auHH B3aiiMO.D;eMCTBHH rrporpaMM B paMKax cepBIICOB 3GPP ProSe • 

5. llpe.D;CTaBJieH Hafiop HOBbiX cepBHCOB, 11CnOJih3yJOillliX IIIIIj>OpMauiiJO 0 MeCTOnOJIO)J(eiiiiii II 

nOCTpOeHHbiX Ha OCHOBe CeTeBOM 6JIII30CTII, llpe.D;CTaBJieHbi 6li30Bble MO.D;eJIH, MeTO.D;bi II anropHTMbl 

.D;JIH OpfaH113aiiiiii B3aiiMO.D;eMCTBIIH II pacrrpe.D;eJieHHOM o6pa6oTKII .D;aHHbiX B TaKIIX CIICTeMaX, a 

TaK)J(e nx peljlepeHCHbie peanu3alll!II. 

6. llpe)I.JIO)J(eHbl, CnpoeKTHpOBaHbl, peaJIII30BaHbl II onpOOOBaiibl Ha npa!ITIIKe. HOBble cpe.D;CTBa 

pll3pa60TKII (CIICTeMbl nporp~tMrrpOBaHIIH) )I.Jill MO.D;eJieM cepBIICOB, 11CnOJih3yiOiliHX HHij>OpMauiiiO 0 

MeCTOnOJIO)J(eHIIII. 0.D;IIHM ll3 OCHOBHbiX .D;OCTII)J(ellllll 3.D;eCb HBJIHeTCll MO.D;eJib ljlmnqeCKOfO 
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6pay:Jepa, rro3BOJIJIIO!l{IDI o6pa6aTbiBai'b nncjlopMaumo o cjln3nqecKOM OKp}')KeHnn nerrocpe.ncrnenno 

8 6pay:Jepe. Ilpe)l)lo)KeHhi H3MeneHIDI cymecrsyroll{HX cran.naJITHhiX rro.nxo.nos K o6pa6oTKe 
CeTeBOH nncjlopMaiiiill JI)UI IIO,!\,!\ep)KKH MO,!\eJieii CeTeBOH 6JIH30Cflf. ' 

KaK OCHOBHOH pe3yJihTaT pa60Thl CJie,!\yeT OTMeTHTb TO, qro npe)I)IO)KeH, IICCJie,!\OBaH If pa3pa6oTaH 
HOBbiii nporpa\IMHbiH liHcrpYMeHTapHii ( CHCieMa nporpaMMHpOBaHIDI), BKJilOqalOll!lfll MO,!\eJih 
ccreooii rrpocrpancrsennoii 6JIII30CTH, MeTO.!\bi 11 aJiropHTMhi JI)UI opranmannH B3aHMo.neiicrnliJI 
rrporpa\IM, cpe.ncrna pa3pa6oTKH, JI)UI C03.!\3HliJI 11 corrposo)K,!IeHIDI cepBHCOB (rrpiiJIO)Kennii), 
HCIIOJ!h3YJOIIUIX HHcjJOpMaiUIIO 0 MeCIOIIOJIO)KeHHH, KOTOpblll paClllliPlleT (IIJIH 3aMeHlleT) 
TPa.IUU!IIOHHhie rro.nxo.!\hi K C03.!\aHlllO TaKl!X nprmo)Kennii. 
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