
O T3bl8 

Ha asTOpe<}JepaT J:UfCCeprnu1111 rop6aYeBOM J1J060BH CepreeBHbl <d1cc11enosaH11e xapaKTep11CTHK 

TpaqnfKa 11 Ka1.1ecrna 06c11y)l<11Battm1 )lJl.SI po60TOB-Matt11nym1TOpos B cernx CB.Sl311 c 

ynhTpaMMbTMH 3a.uep)l(KaM11», npe.acrnsnettttoi-1 Ha coHcKaH11e yYeHOH cTenem1 KaHJJ.11.llaTa 

TeXHHYeCKHX HayK no cneu11anhttOcT11 2.2.15 C11cTeMb1, ceTH H yCTpOHCTBa 

TeJTeKOMMYHl1Kau11iL 

Ba)KHOe MecTO s KOHuenum1 HHTeptteTa semeii (Internet of Things, IoT) 3aHHMaeT 

npoMbIWJleHHbIH HHTepHeT semeH (Industrial Internet of Things, IloT), npe)lCTaBJI.R!OlllHH co6o!O 

11HTerpaumo MaWHH c )J.aTYHKaMH, nporpaMMH blM 06ecne1.1eH11eM 11 CHCTeMaMH CB51311. 3To O)lHH 

l13 Ha116011ee KpynHbIX 11 6bICTpo pa3Bl1BaIOIU11XC.SI cerMeHTOB 11HTepHern semeH KaK c TOYKl1 

3peHH.SI KOJTl11.£eCTBa no)lKJJ!Ol{eHHbTX ycTpOHCTB, TaK 11 no CTeneHH none3HOCTl1 npe.n.ocTaBJI.SleMbIX 

cepB11COB H ycnyr )J.Jl.SI aBTOMaTI13aUl111 npeJJ.npH.SITHH. bOJJee TOfO, npOMbIWJJeHHblH HHTepHeT 

Bemeii .llOJl)KeH CTaTb OCHOBOH t.JeTBepTOH HH.llycTp11aJJbHOH peBOJHOUHH (T.H. l1HJJ.YCTpHH 4.0), 
3aKJIJO<IaJOIUeHC.SI B nepexo)J.e Ha nOJIHOCTb!O aBTOMaTH311posaHHOe npOH3BO)lCTBO, ynpaBJT.ReMoe 

HHTeJTJleKTYMbHhlMH Cl1CTeMaMH. B pe>KHl'vle peaJJbHOfO BpeMeHH np11 OOCTO.SIHHOM 

B3al1MO)leHCTBl1H c BHeWHeH cpe)J.OH , BblXO)l.SlllleM 3a rpaHH.Ubl O)lHOro npeJJ.np1151TH.SI. 

Ynpas11eH11e JlBH)KeHHeM po6oTos .S1BJI.S1eTcsi KJIJ04eBbIM KOMnoHeHTOM npouecca asT0Man13aum1. 

B npouecce ynpasnemrn KOHTpOJTJJep OOCb!JlaeT KOMaH,Ubl O)lHOMY HJHI HeCKOJibKHM 

11cnoJTHHTeJJhHblM MexaHl13MaM, KOTOpbte 3aTeM BblnOJTH.SllOT COOTBeTCTBYIOlU11e .ueHCTBH.SI. TipH 

3TOM .uaTt.JHKH onpe,LJ.eJT.SIIOT TeKymee noJTO)KeHHe 11/11m-1 yroJT nosopoTa O)lHOro HJTH HeCKOJlbKHX 

MexaHH3MOB 11 oTnpaBJI.RJOT cpaKTH4eCKHe 3Hat.Jemrn o6paTHo KOHTponnepy. CooTBeTCTBeHHO, 

)lJIH 3cpcpeKTHBHOro ynpasneHH.R .UBH:>l<eHHeM po60TOB 11 ocymecTBJieHHH o6paTHOH CB.S13l1 

Tpe6yeTC.SI o6ecnet.JHTb BbICOKOHa.ue)l(HbIH Kattan c 3a.uep)l(KaM11 Ha ypostte MHJTJTHCeKyH.u. TaKHM 

o6pa30M, .u11ccepTau110HHa.R pa6orn f op6a4eBOH JI1060BH. CepreeBHbI, nocB.S1UleHHa.S1 

11cc11e.n.osaH1110 xapaKTepHCTHK Tpacp11Ka 11 KaYecTBa 06cJJy)K11samrn .unsi po60TOB-

MaH11nyJJ.S1TOpos B cenix CB.Sl3H c ynbTpaMaJTbIMH 3a.uep)l(KaM11, 6e3ycJJOBHO, .S1BJT.S1eTc.S1 

aKTYaJTbHOH, a TaK)J{e o6na.uaeT KaK TeopeT11YeCKl1H, TaK 11 npaKTH4eCKl1H 3Ha'UIMOCTblO. 

OcHOBHbie pe3yJ1bTaTbI 11ccne.uosaH11H 6 bTJ1H npe.ucTaBJJeHbI 11 06cy)l(.uan11cb Ha pocc11i1cK11x 11 

Me)K.JJ,yHapO,Ll.HblX ceMHHapax 11 KOHcpepeHU.11.RX, a TaK)l(e 113JJO)KeHbl B 9 Hay4Hb!X pa6ornx, H3 

KOTOpbTX 5 ony6n11KOBaHbI B peueH311pyeMbIX )l(ypttanax 113 nepeYHH BAK, I - B c6opHHK Tpy.n.os 

KOHcpepettu1111, npo11H.UeKc11posaHHOM B Me)K.LJ.yHapo.LJ.HbIX 6aJax JJ.UHHbIX Scopus H WoS, 2 - B 

.upyrnx 113.ll,aHH.RX, a I - B s11.n.e OT4ern o HHP. 

K OCHOBHblM pe3yJlbTUTaM, nonyYeHHblM B m-1cceprnu110HHOH pa6oTe, MO)KHO OTHeCnf 

cne.uy10m1t1e: 

• npoBeJ].eH attaJnt3 nepcneKTl1B pa3BHTH.SI CeTeH CBH3H n.SITOfO 11 OOCJTe,LJ.ylOUlHX 

CTOKOJTeHHH. Onpe.n.eneH nepBOOYepe)lHOH Ha6op ycnyr TenenpHCYTCTBl1.SI c 

Tpe6osatt11siM11 no 3a.n.ep>KKe 11 HaJJ.e)l(HOCTH. TaK)Ke np11se,LJ.eHbI Tpe6osaHH51 K Kat.JeCTBY 

o6cny)KHBaHH.SI B CeTHX CB.Sl3H c ynbTpaMaJl blMH 3a)lep)l(KaMl1. 

• Onpe.n.enetta cTpyKTypa MO)leJTbHOH ceT11 .LJ.Jl.SI 11ccne.uosaH11f1 B o6nacrn ycnyr 

Tenenp11cyTCTBH.S1 11 on11caHb1 Heo6xo.n.11Mbie KOMnoHeHTbI .UJJ.SI ee peam13au1111. 

Pa3pa6ornHa nporpaMMa H MeTO)lHKa 11CCTblTaHl1H ycnyr TeJ1enp11cyTCTBH5I, 



npe.n.ocrnBm1eMb1x Ha 6a3e po60ToB-Mammyns1TopoB H/111111 HX rpynn .LI.JUI pearr113a1_u1H 

B03MO)l(HOCTl1 .UHCTaHUHOHHOro ynpaBJiemrn npH BblnOJIHeHH11 p33JIH4HblX 3a.Ua4. 

• c 11cnOJib30B3Hl1eM p33pa60TaHHOH MO,UeJibHOH ceT11 npoBe,UeHO 11ccne.n.0BaH11e BJHHIHl1SI 

3aTyxaHl1SI B KaHaJle CBSl311 Ha y npaBJ1eH11e .1lB11)f(eHHeM po60Ta-MaH11ny JlSITOpa. 

Onpe.ne11etto npe.uenhHOe paccTOS1H 11e, Ha KoTopoM Ha6mo.naeTcSI ycTOi1411Boe 

¢yHKUl10H11pOBaH11e po60Ta-MaH11ny JI SITO pa. 

• Co6paH 11 npoatta1111311poaaH Tpa¢11K, n epe.n.aBaeMh1i1 no ceTH CBSI311 o6w,ero noJib30Bamrn 

np11 ynpas11ett1111 po60TOM-MaHHnym1TopoM B npHJIO)!{emrnx B3KYYMHOro 33XBaTa, 

MexaH114ecKor o 3axsarn 11 4ep4eH1151 c HaKonneHtteM KoMaH)l B 6ycpepe. 

• flpe)lJIO)!{eH HOBblH MeTO.U opramnau,1111 o6MeHa .naHHblMl1, r.ue .UJISI ynpaBJieHHSI po60TOM

MaH11nyJIS1TOpOM .11COOJib3YeTCSI n epe.ua4a cep.1111 KOMaH.u, 411CJIO KOTOpb!X Bapb11pyeTCSI c 

ueJibIO nOBbIWemrn 3cpcpeKTHBHOCT.11 l1CnOJlb30BaHl151 KaHana CBSl311. 

• P33pa6oTaH .11 npoTecrn:posaH npoTOKOJI np11Kna.uttoro ypoBHSI .UJISI ynpasnemrn po6oToM

Mammy nSITopoM, B KOTOpOM peaninyeTCSI npe.D,JIO)l(eHHbIH MeTO,ll. 

Cy.D,H no aBTOpecpepaTy, aaTOp xopowo op11eHT11pyeTCH B paccMaTp11saeMbIX aonpocax, 

noc11e.noaaTeJibHO H KOppeKTHO cpopMy 11Hpyer 3aJl,a411 l1CCJie.noBaHl1SI, KOTOphle 3aTeM 

3cpcpeKTl1BHO pewaeT c 11COOJib30BamteM MeTO,llOB Teop11.11 OOTl1Ml13au1111, Teoptt11 sepOSITHOCTeH 

11 HaTypttoro MO,Uem1poBaHH5I. 06beM npose.n.eHHblX HCCJie.n.osaHHH l1 HX pe3yJibTaTbl 

CBH.1leTeJihCTBYIOT o ttay4 Ho-o6ocHoBaHHOM p ewettw11 nocrnsneHHhlX 3a)la4 . TaKHM o6p33oM, 

pe3y JlbTaTbl, nony4eHHhie COHCKaTeJieM 8 .UHCCepTaUHOHHOH pa6oTe, HMelOT Ba)l<HOe 

TeopeTH4eCKOe 11 npaKTH4eCKoe 3Ha4eH11e, a TaK)f(e 06na.n.a10T Hay4HOH HOBl13HOH. 

flo aBrnpe¢epaTy HMelOTCSI cne.nyIOw,He 3aMe4aH11S1: 

• rosop51 0 Tpe6yeMOH seJil1411He 3a.uep)f(Kl1 OT 1 .no I 0 MC, cne.nosano YT04HHTb, l1MeeTC51 

B BHllY 3a.uep)!{Ka B 0.llHY CTOpOHY 11Jll1 Kpyrosa51. 

• Ha CTp. 15 BMeCTO «C ycJIOBHeM cep11HHOH nepe,lla411 KOMaH.n» JIY4We 6bIJIO Han11caTb « C 

ycnOBHeM nepe.ua4l1 KOMaH,ll B 011.n.e cepttti» , noCKOJibKY TepMHH «cepHHHbIH» MO)l(eT 

6hITb Heseptto HHTepnperwposaH KaK «nocne.uosaTeJJhHbIH». 

• vfa tjlopMy JJbl 1 He51CHO, KaK COOTHOCl1TC 51 KOJII14eCTBO .LI.aHHblX 8 CJiy)l(e6HbIX C006W,eHl151X 

(L) c KOJll14eCTBOM KOMaH.u B cep11H (b). 5IBJI51eTC51 JIH L KOHCTaHTOH, He 3aBHC51W,eH OT 

p33Mepa cep1111 KOMaH.u? 

• H33BaH11e .u11cceprnu1111 He OTpa)l(aeT noJIHOCTblO npe.ucrnsneHHYlO Hay4Hy10 pa6oTy. B 
H33BaHHH YK33aHO TOJibKO l1CCJie,LtoBaH 11e, XOTSI 8 caMOH pa6oTe OOMHMO 11ccne.nosaHHH 

6b1Jla BbinOJIHeHa TaK)!{e 11 p33pa6oTKa, HanpHMep, YK33aHHble 8 OCHOBHblX pe3yJibTaTaX 

MeT0.1l opraHtt3aUHH o6MeHa .naHHblMH 11 npoTOKOJI npHKJia)lHOro y poBH51 .UJJSI po6oTa 

Mammy JIHTOpa. 

TeM He Mettee, YK33aHHbJe He.nocTaTKH HOC»T 4acTHb1i1 xapaKTep l1 tte cHtt)f(alOT l[eHHOCTH 

npo.uenaHHOH pa60Tbl l1 noJiy4eHHblX pe3yJihTaTOB. c y4eTOM BblWe113JIO)l{eHHOro MO)f(HO 

yTaep)l(.LJ.aTh, 4TO .u11ccepTaUHSI «l1ccne.uosaH11e xapaKTep11cTHK Tpa¢11Ka l1 Ka4eCTsa 

06cny)l(ttBaH11S1 .um1 po60ToB-MaH11nyJISITopos s cenx CB51311 c YJibTpaMaJibIMl1 3a.llep)l{KaMH» 

51BJISleTC51 3aKOH4eHHOH Hay4HO- l1CCJlenosaTeJlhCKOH pa6oTOH, 8 KOTOpoi:l npwcyTCTBYlOT HayYHa51 

HOBl13Ha 11 npaKTHYeCKaSI ueHHOCTh. TaK)J(e B Heti peweHhI Hay1.:1Hh1e npo6neMbI, HMe10w,11e 

sa)J(HOe xo3j!MCTBeHHoe 3Ha4eH11e. CYttTaIO, 4TO pa6oTa cooTseTCTByeT sceM Tpe6osaHl1SIM BAK, 



npe.D.b.IIBJllleMbJM K .u11cceprau.HoHHI>lM pa5oTaM, a ee aaTOp fop6a4eaa Jho6oab CepreeaHa 
3acJ1y)l(.HBaeT npHCBOeHJ.t.IJ ylleHOH CTeneH'H l<aH.lJ.HJJ.aTa TCXHHYCCKHX HayK no cneu.HanhHOCTH 

2.2.15 - CHCTCMbl, cent H yCTpOHCTBa TeJleKOMMYHHKau11ti . 
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