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AHHOTan s

OnTOBOJIOKOHHBIE TEXHOJIOTHU UTPAIOT K/TFOUEBYHO POJIb B COBPEMEHHBIX CUCTEMaXx repejaun
nHbopMaru. OHU IPUMEHSIIOTCS B TeJIeKOMMYHUKALUSIX, MeJULIHE, TTPOMBILLIEHHOCTH U APYTHUX
cdepax OGmarozapsi BBICOKOW TIPOMYCKHOW CIOCOOHOCTH, YCTOMUHMBOCTH K 3JIEKTPOMAarHUTHBIM
TIoMeXaM ¥ MaJibIM TIOTepsiM CUTHaia. B maHHON paboTe pacCMaTpPUBAIOTCS OCHOBHBIE TIPUHIIMITBI
paboThl ONTOBO/IOKOHHBIX CHUCTEM, X MPEUMYIIeCTBa 10 CPaBHEHUIO C TPAAULIMOHHBIMU MeAHBIMU
JIMHUSIMUA CBSI3M, @ TaK)Ke MepCIeKTUBbI Pa3BUTHS U HOBbIE HarpaB/IeHUsl WCIIO/Ib30BaHUS JAHHOU
TeXHOJIOTUM.

KntoueBble  c/moBa:  ONTOBONOKOHHBIE  TEXHOJOTWH, JIMHUM  CBSI3W,  MeJULIVHA,
TeJIeKOMMYHHUKaLKsI, KOCMUUeCKHe TeXHOJIOTUM.

BBepenue

Ontrhueckrie BOJIOKHA WIpalOT BaXKHYK) pOJIb B Pa3sBUTUM COBPEMEHHBIX TEXHOJIOTHUH,
obecrieurBasi BLICOKOCKOPOCTHYIO U HaZIEXKHYIO Tlepejauy JaHHbIX. bjarogapst CBOMM yHUKa/IbHBIM
CBOMCTBaM, TaKMM KakK Majasl TIOTeps CUrHasa, BBICOKasi MMOMEXOyCTOMUMBOCTb U CITOCOOHOCTH
nepefiaBath MHGOpPMAIMIO Ha OOJbIIME PACCTOSHUS, OINTOBOJIOKOHHBIE TEXHOJOTMM HAXOJAT
LIMPOKOe MpUMeHeHHe B pa3MuHbIX cepax.

B naHHOM paboTe paccMaTpUBArOTCS OCHOBHbIE HarpaB/I€HUS] UCIIO/Ib30BAaHUS ONMTHUECKUX
BOJIOKOH B TeleKOMMYHHKALUAX, MeJul[uHe U KocMmoce. B TelleKOMMyHMKal[MOHHOM cdepe
OTITOBOJIOKHO 00ecrieurBaeT BBLICOKYIO TPOMYCKHYIO CIOCOOHOCTh W HAZe)KHOCTh CBSi3U. B
Me[WI[UHe OHO TIPUMEHSIeTCS B [JUAarHOCTHKe, XUPYPrud W pa3paboTKe MUHHUATIOPHBIX
WHCTPYMeHTOB. B KocMHuecKOl OTpaciud ONTUUeCcKue BOJIOKHA MCIOJb3YIOTCS [Ji CO3/jaHus
Ha/le)KHbIX KOMMYHUKALIMOHHBIX CUCTEM U ONTUYECKHUX CeHCOPOB.

AuHanu3upysi 3TH 00/1aCTW, MBI BBIIBUM KJ/IIOUEBbI€ TMPEMMYIIECTBA OMTOBOJOKOHHBIX
TEeXHOJIOTUA U paCCMOTPUM MePCIEeKTUBbI UX Ja/bHEMIIero pa3BUTHS.

OnTOBOIOKHO LIMPOKO UCTIOMb3YeTCsl B TeJIEKOMMYHHUKAIUAX Os1arozjapsi BBICOKOW CKOPOCTH
repe/iauy JaHHbIX, HU3KMM I0TepSIM CUTHasla U YCTOMUMBOCTH K 3JIeKTPOMarHUTHbBIM rioMexam. OHO
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NIPUMEHSIeTCS B MHTEPHeT-CeTsIX, MOOWIBHOM CBsI3H, KaOeqbHOM TesleBUZeHUH M KOPIIOPAaTUBHBIX
cucreMax, obecrieurBasi HaflekHOe coefuHeHUMe Ha Oosblive paccTrosiHusl. CoBpeMeHHble
OTITOBOJIOKOHHBIE JTMHUM CITOCOOHBI Tlepe/iaBaTh OrPOMHbIe 00beMbl HHGOPMALIMF C MUHUMAaTbHBIMU
3a/lep’KKaMH, UTo JleslaeT UX OCHOBOW L{M(pOBOM MHGPACTPYKTYPHI [1].

OCHOBHBIE TIPENMYIIeCTBA ONTOBOJIOKHA BKJ/IIOYAIOT BBICOKYIO TPOITyCKHYHO CIIOCOOHOCTB,
6e30macHOCTb TiepeiauM JaHHBIX U JIONTOBEYHOCThb. [l0JBOJHBIE OMNTOBOJIOKOHHBIE Kabenu
COeIMHSIOT KOHTUHEHTHI, TT0/IZIep>KrBasi TJI00aIbHYTO CBSI3b, @ MarMCTPa/IbHble TMHUM BHYTPH CTPaH
obecrieunBaloT crabuibHOe coefiMHeHWe /s Ou3Heca M YaCTHBIX Io/b30BaTeseill. Passurtue
TEXHOJIOTHH, TakKuX Kak 5G 1 00/lauHble CepPBUCHI, /leflaeT UCTI0Ib30BaHKe OMTOBOJIOKHA elrje Oosee
aKTyasbHbIM, CTIOCOOCTBYS Aa/ibHelIieMy pa3BUTHIO LIM(POBLIX KOMMYHUKALIUH.

Kpome TOro, ONTOBOMOKHO AaKTWBHO TIPUMEHSIETCS B CHCTeMax BHZEOHA0J0/IeH s,
MeMLMHCKUX TEeXHOJIOTUSIX M Hay4HbIX HCC/IefloBaHUsX. BujeoHabmofeHHe Ha OCHOBe
OTITOBOJIOKOHHBIX JINHUM 0OecrieunBaeT repefjauy BU/eo B BLICOKOM pa3pelleHnu Oe3 3a/iepiKek, uTo
KPUTUYHO [ cucTeM Oe3oracHOCTH. B MefuiiHe OMTOBOJIOKHO MCTIOMb3YeTCsl B 9HJOCKOITUU U
JIa3epHBIX Ollepalysx, MOBbIIAs TOYHOCTh JUArHOCTUKM U JleyeHHs. B HayuHBIX HCCIe0BaHUsAX
onTUYecKre Kabesiu roMoraroT rnepejiaBaTh JaHHble C BbICOKOM CKOPOCTBIO, UTO OCOOEHHO Ba)KHO
47151 paboThI KPYIHBIX MCC/IeA0BaTeNbCKUX [IEHTPOB 1 KOJTaiepos [2].

OnTnyeckre BOJIOKHA LIMPOKO INPUMEHSIOTCS B MeJWLMHe /JI1 QUarHOCTUKMW. biaropaps
CBOell TOHKOCTM U CIIOCOOHOCTHM CBMBAThbCsi B TMOKWe HWTH, OHM HaxosT TIpUMeHeHHe B
VICC/IeJOBaHUM KPOBEHOCHBIX COCYJOB, JIETKUX WU JAPYrux opraHoB. OnThueckye BOJIOKHA JAr0T
BO3MO)KHOCThH BpauaM IIPOBOJUTh BU3ya/bHbIA OCMOTP U JIEUUTh pa3/vuHble 3a00/eBaHUsl uepe3
MUHHMMaJIbHbIe pa3pes3bl C MCT0Ib30BaHMEM NHCTPYMeHTa, Ha3bIBaeMOr'0 3HA0CKOMOM.[3]

OTU TEeXHOJOTMM OXBaThbIBAIOT ILIMPOKUM CIEKTP MeTO/O0B, BK/IOUas WHBAa3UBHbIE WU
HeMHBa3UBHbIE TOZAXO/bl, 3HJOCKOMUYECKYH) XHWPYPrUMI0 W BH3ya/lU3al|MOHHYIO [JUAarHOCTUKY C
TIpUMeHeHHeM TaK Ha3blBaeMbIX «T€XHOJIOTUM 3aMOYHOW CKBa)KUHbI». VICI0/ib30BaHre ONTUUeCKHUX
BOJIOKOH B MEJUIMHCKOW IIPAKTHKEe TI03BOJIM/IO TIOBBICUTH 0e30macHOCTh U 3((HeKTUBHOCTh
npoLelyp, COKpaTUTh BPeMsI BOCCTaHOBJ/IEHHsI MTALIMeHTOB M YJIyUlIUTh KaUeCTBO JUarHOCTUUeCKHUX
ucciesoBanui. IlpermyiniectBa NpuUMeHeHMs ONTOBOJIOKHA B MEJULMHCKUX —TeXHOJIOTHSX
Tripe/iCTaB/IeHbl Ha PUCYHKe [4]

CumonsH 3. A. u 'opHoBa B. A. oTMeuaroT, YTO ONITUUECKOe BOJIOKHO IIIMPOKO [PUMeHsIeTCs
B MejuLHe, 0coOeHHO B 00macTv AuarHOCTUKU. ONTUYeCcKrWe BOJOKHA TMO3BOJISIOT BpayaM
BBITOJIHSTE BU3yasbHble HCC/Ie[OBaHUS W JIEUUTh pa3/iMuHble 3aboneBaHusi . Vcronb3oBaHue
ONTUYECKUX MeTOZI0B [WarHOCTUKA OCHOBBIBAETCSI HA YHHUKAa/IbHBIX CIEKTpax IIOIJIOLeHUs,
OTpakKeHHUsl, pacCesiHUs U JIFOMUHeCLIeHIIMM OMOXUMHUUECKUX U K/IeTOUHBIX KOMIIOHEHTOB TKaHel 1
KPOBU. DTU CIEKTPbl AB/IAIOTCA "MHAVUBUAYAJIbHBIMU" U Pa3/IMvaroTCs [/ PasHbIX TUIOB MATKUX
TKaHeH, a Takke [/l YUaCTKOB MX YIUIOTHEHWM, YTO MO3BOJIsIeT NPOBOJUTH TaKUe UCC/Ie0BaHusl.
I'punbko C. C., enucenko A. 1., HoBukoBa A. A. u HoBukoB A. A. mpejrnojaratoT, 4ro Bce
ONTHYECKHEe MeTO/bl [JUarHOCTMKM TKaHe W OpraHoB, WCIIO/b3YHOLIMEe ONTOBOJIOKHO, MOJKHO
pasjeUTh Ha /iIBe OCHOBHBIE TPYIIIIbIL.

BOJIOKOHHO-OIITHUECKME CEHCOpHble CUCTeMbl MCIIO/b3YIOTCSI B KocMmoce Osarozaps
MHOJKeCTBY NPerMMYILeCTB, KOTOpble MOT'YT IIPUBECTH K CO3/IaHHIO pelleHHH, NTPeBOCXOJALMX T10
CBOMM XapaKTepUCTUKaM TPaJULIMOHHbIe aHa/Ioru. K TakuM rperMy1iecTBaM OTHOCATCS:

HeBoCnipyyMUMBOCTE K 3/1EKTPOMarHUTHBIM IOMeXaM U MCIO/Ib30BaHue I1aCCUBHOTO
JlaTuMKa, He BbI3bIBAIOLLET0 UCKPEHHEe WK 3/IeKTPOCTaTUUeCKUi pa3psi.Vicrosb30BaHre 6rkou 1
rrOKo MO/IBeCHOM CHCTeMbI, KOTOPast MOKeT 3HAUMTeTbHO CHU3UThH Maccy.I'nbkoe pacripeziesienue
JIJaTUMKOB B Y/la/IeHHbIX MeCTax KOHCTPYKLMHU.D()PeKTUBHOE MY/IbTUI/IEKCUPOBAHUE /1J11 BBICOKOMN
TIPOM3BO/IMTETFHOCTH /JaTUMKOB, HU3KOe SHeprornoTpedsieHre Ha OJMH /IaTUuK.

BbICOKOe OTHOILIeHWe CUTHAJ/LIyM o0ecrieurBaeT BHICOKYH) TOUHOCTh U3MepeHU.

MHoromnapameTpryeckoe 30HJ1pOBaHUe, [VICTaHLIMOHHBIN ornpoc.Bo3MoKHOCTB
BCTpavBaHUs B KOMITO3UTHbIE KOHCTPYKLUU.
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EBponetickoe kocvuueckoe areHTCTBO (EKA) yxke 6osee 20 sieT dhmHaHCHpPYeT pa3pabOTKy
OTITOBOJIOKOHHBIX C€HCOPHBIX pellleHWi, YTO TIPHBeo K HeCKOJIbKAM YCIelIHbIM pa3paboTkam, B
MepBYI0 OYepe/ib K YCIIeLIHOMY BHeJPEHUI0 ONTOBOJIOKOHHBIX rMpocKoroB (OI'), KoTopele ceromns
[IHWUPOKO MUCIIOJNIB3YROTCA [Jid BBICOKOTOUHOI'O H3MepEeHHs BpdllleHWMs BO MHOIHMX CITYTHHUKOBBIX
MUCCHSIX.

OnTuueckre CeHCOpbl BCe yalle T[PUMEHSIFOTCS [/ MOHUTOPMHTAa COCTOSIHUSI
MHGPaCTPYKTYpbl — HePTEeNnpoBOOB, 3/€KTpPOCeTeld U MOCTOB. JTO TO3BOJIsieT CBOEBPEMEHHO
BBISIB/ISITH TOBPEXXJEHUS U CHIKAaTh 3KCITyaTalMOHHbIe pacxo/pbl.[3]

'ubpuzHbIe CeTH, COUeTarOIIMe OMTOBOIOKHO ¢ OecripoBosHbIMU TexHoorusmu (Li-Fi, 5G),
obecrieyaT BBICOKYIO TMOKOCTb M aJlaITUBHOCTb CHUCTEM CBsi3U. OTO 0COOEHHO aKTyaslbHO AJisi
YAAJIeHHbIX U CeJIbCKUX PaliOHOB, I/le MOJIHOe pa3BepThIBaHUE ONTOBOIOKHA 3aTPY/IHEHO.

3ak/noueHue

OnTOBO/IOKOHHBIE TEXHOJOTMM HAxXOJST IIMPOKOe TpHMeHeHHe B pa3/MuHbIX 00/1acTsX,
TaKUX KakK TeJIeKOMMYHHWKALMU, MeJULINHA, SHepreTrKa, [POMBILLIJIEHHOCTb M KOCMHAYecKast 0Tpac/b.
Bbicokass CKOpoCTh Tiepefiaud JaHHBIX, YCTOMUMBOCTb K 37€KTPOMAarHATHLIM TIOMeXaM |
MUHHMaJ/IbHble TIOTEPU CUTHasja JelaloT ONTHYeCKWe BOJIOKHA He3aMEeHUMBIM pelLleHheM [I/s
COBpPEMEHHbBIX CUCTEM CBSI3W U MOHUTOPHUHTA.

B sHepreTvke M MPOMBILIIEHHOCTH ONTOBOJIOKHO WCIO/B3YeTCs [/Isl CO3/JaHUsl HaJe>KHbIX
ceTell Tiepeflaud [aHHbIX M YTMpaB/IeHUs TeXHOJOTHYeCKUMM TIpolieccaMu. B MeauiiviHe OHO
CIIOCOOCTBYET Pa3BUTHIO COBPEMEHHBIX METO/OB [JUAarHOCTUKW W MaJIOMHBA3WBHBIX orepanyi. B
KOCMHYecKol cdepe ONMTOBOJOKOHHBIE TEXHOJIOTHH 00ecrieurBalOT HAJ[@KHYIO CBSI3b U TOUHBIE
Vi3MepeHus.

[TocTosiHHOE pa3BUTHE ONTUYECKUX TEXHOJIOTUM, BK/IHOYas TMOPHUHBIE OMTOBOJIOKOHHBIE
CeTH, OTKPbIBAeT HOBbIe TIePCTIEKTUBBI MX UCI0/Tb30BaHUs, yiayulliasi 3(h(heKTUBHOCTh, Oe30T1acHOCTh
Y KaUeCTBO COBPEMEHHBbIX KOMMYHHKALIMOHHbBIX U TEXHOJIOTUYECKUX CUCTEM.
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