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QPomoHukKa: 6a3ucHoe HanpasJsieHue
Wwecmoz0 mexHo/102u4ecko20 yKaaoa

oBpeMeHHass WHQPOPMAIMOHHAA CHCTeMa — 3TO Habop

VH(QOPMalIOHHBIX TEXHOJIOTHI, HallpaBJIeHHbIX Ha IIOA-
JIeP:KKy »KU3HeHHOTo IukiIa naopmaruu. OHa BKIIOYaeT TPU
OCHOBHBIX IIpoIiecca: 06paboTKy JaHHBIX, AaHATIU3 U yIIPaBJIeHHe
uH(popManueii, c6op u xpaHeHue [1]. CoBpeMeHHas sjIeMeHTHAs
6aza mia wHGOPMAIMOHHO-TEIeKOMMYHUKAIIMOHHBIX CUCTEM
OCHOBBIBaeTCH Ha 3JeKTPOHMKe, OTHOCAIIeNCA K V TeXHOJIOIU-
YeCKOMY YKJIQJLY, U fomoHuke, KOTOpas ABJIAETCA OFHUM U3 OCHOB-
HBIX HallpaBieHUH VI TeXHOIOTMYeCKoro yKIaia.

B mocienHee fecATmieTHE TPAAULIMIOHHBIE MH(POPMAIIIOHHBIE
TEeXHOJIOTMY, OCHOBaHHbIe Ha 3JIEKTPOHHON TeXHUKe, JOCTULIIN
HeKOTOPBIX QU3UYeCKUX U TeXHUYeCKUX OTPaHUYeHUM IIPU IIPO-
JOJDKAIOIEMCSI POCTe HOTPeOUTENIBCKOTO CIIPOCa Ha CKOPOCTD
u 00beM nepemaBaeMoil mHpopmaruu. KiroueBbIM pellreHreM
JAHHOU MPOGJIeMBbI ABWIOCH OObeUHeHe ONTUYeCKUX U WH-
dopmarnmonHbIx TexHoaoruii. IlepBoe fecarmnerue XXI B. xapak-
TEPU3YeTCs CTPEMUTETFHBIM IIPOTPEeCCOM B 06I1aCTU Pa3paboTKU
U BHeJIpeHUs TeXHOJIOTUM, OCHOBAHHBIX Ha GoTOHUKe. OTHUM
U3 JOCTYDKeHUN (POTOHUKU ABWIOCH CO3JaHNe KOMITaHuel Len-
slet B koHIIe 2003 I. KOMMepYeCKOro OIITUYeCKOTro IIpoljeccopa
«Enlight256» ¢ 6BICTPOIEHACTBHIEM, B THICSYY Pa3 MIPEBBIIIAIOIINM
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2JIeKTPOHHbIE aHAJIOTM — JOCTUTHYTA pe-
KOpZHasA MPOU3BOJUTEIHLHOCTh B 8 TPIIH
omeparui B CEKyHAY C 8-OMTOBBIMU HC-
gamu [2]. [IpyruM HeJaBHUM JOCTHKe-
HUeM ABWIach Ilepefada MHGMOpMaLuU
CO CKOpOCThI0 1 meTabuT/cex (10'%) mo
12-41pOBOMY ONTUYECKOMY BOJIOKHY Ha
paccrossame 50 KM [3].

TepMuH «)OTOHUKA» OTpaKaeT ycIie-
XA B CO3J@aHUM JIa3ePHBbIX HCTOYHUKOB
OIITUYECKOTO M3JIy4eHWdA, IOABUBIINXCA
B Hayaje 60-X IT. IPOILIOIO CTOJETU,
U COBepIIeHHBIX ONTUYEeCKUX BOJIOKOH,
IOABUBIIUNXCA B Hayasle 70-x IT. B 2008 1.
O6mectso «Laser and Electrooptics» LEOS
IEEE, cienyss MUPOBBIM TeHJEHIIUAM, W3-
MeHWUI0 cBoe Ha3BaHUe Ha «[EEE Photonics
Society» [4]. BuepBbIe TepMUH «(pOTOHUKA»
ObuT BBemeH akameMukoMm A.H. Tepenu-
HBIM B Havyase 1960-x rT. [Tox ¢poToHUKOM
OH IIOHMMaJI COBOKYIIHOCTb B3aHMMOCB:-
3aHHBIX (QOoTOPU3NIECKUX U (POTOXUMU-
YeCKUX IIPOIeccoB B BelecTse [5]. B Haua-
Jie 1990-X IT. CMBICJIOBAA HArpy3Ka 3TOIO
TepMHUHA IlepeMelnaerca B cdepy IIpu-
KJIQ[HBIX 337ia4. TepMUH «(pOTOHUKA» IO
AHAJIOTUU C TEePMHUHOM «3JIEKTPOHUKA»
noguepKuBaeT TOT (QaKT, YTO POTOH KakK
MaTepUaIbHbIN areHT NHPOPMAITUOHHBIX
CHCTeM MOKeT BBIIIOJIHATH BCe (PyHKIINY,
BBINIOJIHAEMbIe 3JIeKTPoHOM. ClIoBaph Ha
cavite Photonics Dictionary Plus [6] faeT
aienyiomee onpepenenue: «DoToHUKa —
HayKa U COOTBETCTBYIOIHE TeXHOJIOIMU
TeHepalyy ¥ UCIIOJIb30BAaHMA CBETA, a TAK-
XKe Apyrux GopM H3JIydaeMOU 3Hepruu
B BUJle KBAHTOBOU YacTUIlbl — (OTOHA.
doToHMKaA BKIIOYaeT U3IydyeHUe CBeTa,
nepezfayy, ycuieHue U JeTeKTUPOBaHUe
C HCIIOJIb30BaHWEM ONTHUYEeCKHX KOMIIO-
HEHTOB U UHCTPYMEHTOB, JIa3epOB U JIPy-
TUX UCTOYHUKOB, BOJIOKOHHOM OINTHUKH,
9JIeKTPOONTUYECKUX YCTPOUCTB, COOTBET-

CTBYIOIIEH 2JI€KTPOHUKU U CJIOKHBIX CHU-
creM. O6G1acTh IpUMeHeHU! (POTOHUKU
IIPOCTUPAETCS OT FeHepalluy SHEPIUM IIPU
JIa3epHOM TePMOAAEPHOM CHUHTe3e 0 Jie-
TeKTHUPOBAHUA B CHCTeMax CBA3U U o6pa-
60TKU uHPOpManuu». CIoBaph TEPMUHOB
«dotoHMKa» |7] onpezesnaeT o6racT GoTo-
HUKH: «COCTaBHBIMU YaCTAMU (POTOHUKU
ABJIAIOTCS ONTOIEKTPOHMKA, MKOHUKA,
TeIUIOBUJIeHHEe U HOYHOe BUJeHNe, KBaH-
TOBasA 3JIEKTPOHUKA, OTZAE/IbHbIE Pa3/esIbl
reoMeTpuyecKor U (pu3mIecKoi ONTUKU
U pAA APYTUX AUCHUILIAH.

MupoBsle TeHJeHIIUN B OOJIACTH pas-
BUTHA ONTUKH, OITHYECKOIO IIPUOOPO-
CTPOEHUA U ONTUYECKOI0 MaTepuaIoBe-
JeHUA B IIOCIeAHMe TOAbl IIpeTepIeIu
3HJAYUTEJIbHbIC U3MEHECHUA. DTU U3MEHe-
HUA KOCHYJIUCh KaK CyTH — pa3paboTaHo
HOBOe IIOKOJICHHE ONTUYeCKUX MaTepua-
JIOB, OTKDBITBI HOBbIE ONTHYECKHUE ABJIe-
HUA U 3P QeKThI, KOTOPbIE JIEITIA B OCHOBY
CO3JaHUA MPUHINUIINAIBHO HOBBIX OITH-
YeCKHUX dJIeMeHTOB, IIPUOOPOB U CHCTEM,
TaK ¥ (OPMBI — IOSABWIOCh MHOTO HOBBIX
ONTUYECKUX TepMUHOB. CerogHA B pel-
THUHTE 3THUX TEPMUHOB IIEPBOE MECTO II0
MOMYJIIPHOCTH 3aHUMaeT C(JIOBO «(POTOHU-
Ka». Becb MUp, CBA3AHHBINA C BBICOKMMHU
TEXHOJIOTUAMY, aKTUBHO YIIOTpeOJiAer
U SKCIUIyaTUPyeT 3TO ClI0BO. PoToHMKa
paccMarpuBaeTcA KaK IPUOPUTETHOE Ha-
IIpaBJI€HUE PA3BUTHUA HAYKU U TEXHUKU BO
MHOTUX BeJymiux crpaHax (CIIA, Benuko-
oputanus, I0xkHaa Kopes, crpansl EBpo-
nerickoro Corosa). Tam paspabaThIBalOTCA
TOCyJAapCTBEHHBIE CTpaTerundecKue IIpo-
rpaMMbl pa3BuTuA Ha 10-20 jeT oz, ¢ia-
roM (POTOHUKU.

[IpumepoM MokeT CIyXUTb EBpoco-
103, T7le CO3[jaHO CIlelJUaJbHOe IIoApasze-
JIeHUe JUI1 KOOpAWHAIIUM YCUINUM CTpaH
EC B yacTu pa3BuUTUA (POTOHUKU U Opra-
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HusoBaHa TexHojorudeckasd IuiaTpopma
EC «Photonics21» [8]. Ha mogmep»kKy IIpo-
eKTOB, PeKOMeHJIOBaHHbIX 3Tou Iliat-
dbopmoii, exxeromHo u3 6wmxera EC BbI-
JensieTca okoso 100 muiH eBpo (puHaAH-
cupoBaHue (QOTOHUKHU IIPelyCMOTPEHO
OTAeNbHOU cTpokoii B VII PamouHoIt IIpo-
rpamme EBpocorosa). B Kutae feiictByeT
CIleIfUaJbHasA roCyZapCcTBeHHad IiesieBasd
mporpamMma, U OOBeMbI IPOU3BOZACTBA
JIa3epHO-ONITUYeCKOMN IIPOAYKLMU PaCTyT
B cpepHeM Ha 25-30% B rof. Yepes areHT-
ctBo DARPA u [pyrue HaIjMOHAJIbHBIE
IIPOTPaMMbl aKTHUBHO IIOAJePXKUBAIOTCA
ITOMCKOBBIE UCCIIEIOBAHUA U Pa3pabOTKU
B o6smactu hotoHuku B CIIIA.

MupOoBOM PIHOK (POTOHUKU COCTaBIIA-
eT cerogHsa 420 MIpA JOJ/UIAPOB, K 2015 T
OH JIOJDKEH JOCTUYD 480 MIIPZ, JOJUIAPOB.
EBpona ¢dopmupyetr okono 20% 3TOro
PBIHKA, a B HEKOTOPBIX €r0 BayKHEMIINX
CeKTOpax — TaKUX, KaK OCBellleHHe —
IOJII eBPOIMEeNCKOr0 MPOU3BOJACTBA [I0-
cturaet 40% [9]. EBpomelickad poToHUKA
maeT paboune mMecta 290 ThHIC. YeIOBEK,
GOJIBITUHCTBO U3 KOTOPBIX TPYAUTCA HA
5 TBIC. MaJbIX NPeAIPUATUN 3TOH OT-
paci. OT POTOHUKU HeIIOCpPeCTBEHHO
3aBUCAT 20-30% Bceli eBPOIIeNiCKOM 3KO0-
HOMUKU U 10% Bcex pabOTaIONMUX (3TO
okoJs10 30 MUTH pabouux MecT). PoToHUKa
UCKJIIOYUTENIFHO Ba)KHA JJjIA pelleHUA
MHOTHUX COIIMAIBHBIX 33/1a4 — BBIPAOOT-
KM 9HepIuu U ee 3(p(peKTUBHOIO UCIIO/Ib-
30BaHUA, 06ecIiedeHNA 30POBOU KU3HU
cTapelolniero HacejeHUsd, obecredyeHus
6e30IaCHOCTHY, aZleKBaTHOTO PearupoBa-
HUA Ha U3MeHeHUs KimMara u ap. O6b-
eM IIPOM3BOJCTBA IPOAYKIINU (DOTOHUKU
B EBpoIle pacTeT co cpefHell CKOPOCTBIO
8% B T0OJi, 3Ta OTPACIb UMeeT OIPOMHBIN
MOTeHIIMaI Ha MUPOBOM pBIHKe. Pyko-
BOACTBO EBpoKOMUCCHUM CYUTAeT, UTO

EBpoma nMeeT Bce OCHOBAaHUA LA TOTO,
YTOOBI CTaTh MUPOBBIM JIUIEPOM B 3TOH
Ba)KHeHIIIe !l KOMIUIEKCHOI 00JIaCTH Xai-
Teka («Europe should be photonics champion
of the world!>») [9].

DTO IIOKa3bIBaeT He TOJIbKO dKOHOMMU-
JecKoe 3HaYyeHUe (OTOHUKU, HO U ee II0-
TeHIUal. Bce Befymiyie MUpPOBBIE CTPaHbBI
BBIZIEJIAIOT 1107 OTOHUKY TUTAaHTCKOe IoC-
OromxeTHoe (puHaHCUpoBaHUe. CerogHsA
(poToHUKA — He TOJILKO HOBeMIIasA HayKa
U TexHOIOTUA. Bo Bcem Mupe oHa ycriemnt-
HO Pa3BUBAETCS KaK OM3HeC: THICTIU BhI-
COKOTEXHOJIOTMYHBIX KOMIIAHUN paboTa-
10T B 3TOM CeKTope. PEIHOK (P OTOHUKH, 11O
IIPOTHO3aM, yepe3 10 jIieT Ao/KeH J0rHaTh
PBIHOK 3JIeKTPOHUKU.

TocymapcTBeHHOe (GUHAHCHUPOBaHUE
(poroHUuKU pacmupsercs [10].

— MUHNCTePCTBO HAyKU U TeXHOJO-
ruii FOxHout Kopeu Ha (POTOHUKY exkerof-
HO BbIziesAeT 30% Bcero rocOIopKeTa, Ha-
IIPaBJIEHHOIO Ha HAyKy.

— EBpoxoMuccua 3aBeplimjia BbI-
nosHeHue VII PamMouHOUI mIporpaMMbl,
B paMKax KOTOPOM OKa3bIBajlach IIOJ-
Iepkka BaxHermuM HMOKP, Beimonse-
MbIM IPYIIIaMU OPTaHU3alUi PasInIHbIX
crpaH EBpocoro3a. DTa mporpamMma Ipezny-
cMaTpuBaia 0Koso 120 MJIH eBPO B I'OfL Ha
HUIOKP no ¢poToHUKe, IpUYeM MOAfePK-
Ka OKasbIBaeTcsI EBpokoMuiccret 1 Gu3He-
COM Ha IapUTeTHBIX Haualax: EBpokoMuc-
CUA BBIENIAET IIPOeKTY POBHO CTOJIBKO,
CKOJIBKO IIPeZOCTaBjIAeT 3auHTepecoBaH-
HBIU B Pe3yJIbTaTax IPOeKTa OGM3HeC.

— VIII PaMo4HOI IpOTrpaMMBbl IOZA-
nep:xxku HUOKP He Gyzet. BmecTo aTOTO
paspaborana Crparerus «Horizon 2020,
o6 beArHAIONAA BCe Xal-TeKOBCKUeE IPO-
rpammbl — U HIOKP, 1 UHHOBallMOHHbIE
[11]. Ha ee peanusanuio B 2013-2020 IT.
IUIAHUPYeTCA 3aTpaTuTh 80 MIIPA €Bpo.
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®oTOHMKAa B 3TOM CTpaTeruu JOJDK-
Ha pa3BUBaTbCA B paMKax YacTHO-
roCyZapCTBeHHOTO IapTHepcTBa «Private
Public Partnership — PPP». Pazpa6otka
IIPOTPaMMbl 3TOTO PasBUTHA IIOpy4deHa
TexiiaTgopme «Photonics21». IIporpam-
Ma JJOJDKHA IIpelyCMaTpUBaTh U YCKOPeH-
HyI0 pa3paboTKy MHHOBAIIMOHHBIX IIPO-
JIYKTOB, ¥ UX yCIIEITHYI0 KOMMepIuaiu-
3aIlMI0 C Pe3YJIbTUPYIOIIUM OLIyTUMBIM
9KOHOMMYeCKUM 3¢ deKToM 11 EBporbl
B LIEJIOM.

CorracHo y»ke pa3paboTaHHOMY IIPOeK-
Ty IIpOrpaMMbl JleiicTBuii «Photonics-PPPy,
B 2013-2020 IT. B pa3BUTHE €BPOIeCKON
(oToHUKU OyZieT BJIOKeHO 7 MJIPZ, €Bpo,
U3 KOTOPBIX 5,6 MJIPA AAcT OU3HeC, 4acT-
HBIHN CeKTOoD, a 1,4 mipz — 6romxeT EBpo-
KOMMCCHHU. DTO AOJLKHO CO34aTh OT 70 1o
100 TBIC. HOBBIX PabOYMX MeCT B CaMOM
orpacsy ¥ 350-600 ThIC. HOBBIX Pabodmx
MeCT B eBPOIIeMICKOM IIPOMBIILIEHHOCTU
B eisoM. OT TexXmuiaTOpPMBI OXKUJAIOT
AKTHUBHOM JeATeJbHOCTU — W aHAINTU-
YeCKOU, U MPOTHO3HOM, U IO Pa3BUTUIO
COTPYyOHUYECTBA C OTPACIAMU, IIPeCTaB-
JIAIOIUME Jpyrue KIlodeBble TeXHOJIO-
TWH, B pe3yyIbTaTe 4ero AO/DKHbBI IIOABUTh-
¢ KOHKpeTHBIe IIporpaMmbl «PoToHUKaA
B 3[[paBOOXPaHeHUM», «POTOHUKA B OCBe-
meHun», «OPoOTOHUKA B CBA3W», «OOTOHU-
Ka B HOBBIX IIPOMBIIUIEHHBIX IIPOU3BOJ-
CTBax». Y4yacTHe TeXIIaT(QOpPMBbI B peasu-
3allU eBpOIleNcKou cTpaTeruu «Horizon
2020», IO MHEHMIO PYKOBOACTBAa EBpo-
KOMUCCUH, JTOJDKHO O6GeCIequTh JIydllee
yIIpaBJieHue Ipolieccamu, Gosee addek-
THUBHOE MCIIOJIb30BaHUe BblJeIIeMbIX
OIOIPKEeTHBIX CPEZICTB.

B 1995 r. mpaBUTEIbLCTBEHHAA KOMUC-
cusa CIIA (the U.S. Optoelectronic Industry
Development Association) omy6nKoBaia
I0OATBHBIA IPOTHO3 Pa3BUTUA MUPO-

Boro peIHKa (poToHUKMU B XXI B. Ilo mas-
HBIM 3TOM KOMMCCUM, PBIHOK (POTOHUKU
OyZeT yaBaUBaThCA KOKAbIE YeThIpe rofia
u k 2013 1. gocturtget 500 MJIPA AOJUIAPOB.
3aTeM CKOPOCTb POCTa ellle YBeJIMIUTCH,
u yxe K 2015 I. ppIHOK (OTOHUKU OyzmeT
cocTasyATh 1000 mupg, foswnapos. Ilo gaH-
HBbIM TOM Xe KOMHCCUH, TOBaphl Ha OCHO-
Be (QOTOHUKU OYAYT COCTABIATH Gojee
35% BCeX MOTPeOUTENTbCKUX TEXHITIECKIX
TOBapOB.

— «ECTb Bce OCHOBaHMA I10JIaraTh, 4YTO
BKJIaZ, (DOTOHHMKM B MHUPOBOE pasBUTHUE
B XXI BeKe OyZIeT TAKO¥ yKe BeCOMBII U 3Ha-
YUTeIbHBIN, KaK JIeKTPOHUKU B XX Beke
u napa B XIX Beke» (muraTta u3 Crpareru-
yeckoll mporpammel «PHOTONICS: a UK
strategy for success» [10].

B Poccuut omyOJIMKOBAH CIVICOK IIPUO-
PUTEeTHBIX HAlIpaBJIeHUM Pa3BUTUA HAYKH,
TeXHUKU U TexHonoruut PO (8 mampanie-
HHI) U NlepedeHb KPUTHIECKUX TeXHOJIO-
ruii (34 Texnosoruu). K coxxanenuio, ¢poto-
HUKAa B OTU IIepeYHu He nomana. B 2011 .
O6puta co3maHa Texmiarpopma «VHHOBa-
LIIOHHBIe JIa3epHbIe, ONITUYeCKHe U OITO-
dJIeKTPOHHBIE TEeXHOJIOTUHU — (POTOHUKAY
[12], KOTOpast KOOPAUHUPYeT AeCTBUA 3a-
UHTepPeCcOBaHHBIX CTOPOH B 3TOM cdepe.

OnHo U3 IIaBHBIX HallpaBjIeHU GoTo-
HUKM — HHQPOPMaUVOHHO-TeJIeKOMMY-
HUKalMoHHbIe TexHonmoruu (MKT).

CTpyKTypa COBpeMeHHOTO pbhIHKa (o-
TOHUKU IIPEICTABJIEHA HA puc. 1.

MO>XHO BBII@IUTH CIefyloliye OCHOB-
Hble HampaBjleHus (POTOHUKHU, OpPHEH-
THUpOBaHHbIe Ha WHGOPMAIMOHHO-TeJIe-
KOMMyHUKanoHHble cucreMsl (UKT).

1. JlasepHBIe IIPOM3BOACTBEHHbIE TeX-
HOJIOTUU U 060PyZIOBaHUE.

2. OnTuyecKas CBA3b U ee KOMIIOHEH-
ThbI. JlazepHO-OoNITHYecKre NHGOPMaIOH-
HbIe TeXHOJIOTUU U 000pyIoBaHUe.
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PucyHok 1. [Ipozro3 pasgumus peiHka gomoruku 0o 2015 2., no darHeim Optech consulting [9]

0aHHble 0719 NPO2H3a HedOCMYNHbI

MAIPA €BPO

3. OnrTu4eckue CUCTeMbl, Y3JIbl U KOM-
IIOHEeHTBHI.

OcTa"HOBUMCA Ha KOKJOM OTZEeIbHO.

1. Jla3epHble npou3eodcmeeHHble MexHo-
Jloeuu u obopydosarue

OpmHa JasepHad TeXHOJIOTUYeCKad
yCTaHOBKAa MOXKeT 3aMeHUTh 0 17 ¢pe-
3ePHBIX CTAaHKOB. VIMesa HadaJbHYIO CTOU-
MocTh B 300-500 ThIC. ZO/LIAPOB, OHA IIPUA
IIPaBWIbHOU SKCIUTyaTalluU OKYIIaeTcA 3a
1-1,5 rofa u IPUHOCUT TIPUOLUTH B Pas-
Mepe 8—10 pyOJiell Ha OAWH BJIOYKEHHBIH
PyOJIb, IIPU 3TOM CyIIeCTBEHHO ITOBBIIIAA
KYJIBTYpPYy IIPOU3BOJCTBA, CHUXKAA 3HEp-
ro- U MaTepUaJl0eMKOCTh IIPOAyKIuu [12].
[Ipu POU3BOACTBE HOYTOYKOB M JIPYTHX
BBICOKOTeXHOJIOTUYHBIX M3JeJIUI B HACTO-
Alllee BpeMA UCIoIb3yIoTcA Ha 100% j1asep-
Hble TexHonoruu — CPU, DRAM u gpyrue
YUIIbl W3rOTABIUBAIOTCA C MCIIOIb30Ba-
HUeM JIa3epHOU JuTorpaduu; MapKUpOB-
Ka, CBapKa KOPILyCOB, CBepJIeHHe U Jpy-
rue — JasepHble. Ha MUpPOBOM pBIHKe
Jor turorpaduu u 06paboTKY MaTepua-
JIOB IIPUOIU3UTETLHO OOWHAKOBAS — IIO

0 20 40 60 80 100 120 140

6,7%. VImerorasicss mOTpeGHOCTb POCCUI-
CKOro OW3Heca B JIa3ePHO-ONTUYECKOM
U OINTO3JIEKTPOHHOM OOOPYJIOBaHUU BCe
B GoJbIIIell CTeIeH! YAOBIeTBOPAETC 3a
cyeT uMnopra. IIpu 3ToM MHOTroYucCIeH-
HbIe IIPUMePhI OPTaHU3ANY HAIIUMU CO-
OTeyeCTBeHHUKAMU B ITocyienHue 10 yeT
3a py6GeXoM YCIIeIIHBIX IPeNIpUATHI
JIa3epHO-ONTUYEeCKON CHeluaau3aIuu,
BecbMa 3G (PeKTUBHBIX ITPOU3BOACTB HO-
Beiimell (OTOHUKH CBHUZETEIbCTBYIOT
0 HaTm4uy B Poccuu 1 6OJIBIIIOTO HAYIHO-
TeXHUYeCKOIo 3afiela, U TAIAaHTINBBIX
nsobperareyeil U PyKOBOAUTENEl, HEOO-
XOAVIMBIX JIJIAL yCITETITHOTO PAa3BUTH OTede-
CTBEHHOM JIa3epHO-OIITUYEeCKON OTpaciy,
(pOTOHUKU B II€TIOM.

O6beM ITpoUu3BOACTBA B Poccuy KOHKY-
PEHTOCIIOCOOHOTO JIa3ePHO-OITHYECKOTO
000pyIOBaHUA BechbMa HeBeIUK (HaIla
JIOJI1 OT MHPOBOTO PBIHKAa — OKOJIO 0,2%)
[12]. OcHOBHaA YacTh POCCUIICKOTO JIa3ep-
HOTO IIapKa OPUEHTHUPOBaHA Ha 06PaGOTKY
MaTepuayioB; HpeNIpUATUN, BBIIYCKalo-
X 000PYZOBaHME LA TUTOrpaduu, HeT.
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2. Onmuueckas ceé43b U ee KOMNOHEH-
mul. JlazepHo-onmuueckue un@opmayuon-
Hble mexHonozuu U 06opydosanue

CerMeHTBI PBIHKA!

— TeJIeKOMMYHUKAIIMOHHbIE CCTeMbI
JULS M@XXTyTOPOJHBIX IMHUM CBA3U, METPO
U ceTel AOCTyIa: MyJIbTUILIEeKCPOBaHUe
C paszesieHyeM JUTIHEI BOTHBL, Sonet/SDH,
nmdpoBasg COTOBAsA CBA3BL/06OPYyAOBAHLE
0OCS;

— cucreMmsl JIBC;

— y3JIbI ¥ MOZYJIU;

— J1a3epnl, OTBETBUTENIH, U30IATOPHI
U T.J.;

— TPaHCMUTTEpPHI, IPUEMHUKY;

— BOJIOKOHHBIE YCUIUTEIH;

— BOJIOKOHHBIe Kabesru.

B maHHOM cermeHTe Tak:ke 06’beM IIPO-
U3BOACTBA B PoccUY KOHKYPEHTOCIIOCOGHO-
ro 060pyzoBaHUA BechbMa HeBeJUK. Boib-
Iasg 4acTh NPeIpUATHY OPUEHTUPYeTCA
Ha BBIIYCK BOJIOKOHHBIX Kabened. OqHUM
U3 IpeAIPUATUN, BBIITYCKAIOIIUX IIPAKTHU-
YeCKU BeCh CIIeKTP BhIIIeNepeuncIeHHbIX
uszienuii, apiagerca HaydHo-TexHIYecKoe
o6benuHeHue «MPD-TTomocy.

3. Onmuueckue cucmemsl, y3ivl U KOM-
noHeHmbl

CerMeHTBI PBIHKA!

— OIITUYeCcKUe y3JIbl;

— OIITUYeCcKoe CTeKJIO;

— JIMH3BI U IpyTHe ONTUYeCKUe y3JIbl
¢ ppeiiMmoMm u 6e3 pperima;

— mepejaplire TPYOKU (BKJIIOYAs
YYBCTBUTEIbHbIE 3JIEMEHThI H300pake-
HUA TBEPAOTO Teja);

— ONTHUYeCKUe CUCTeMbI;

— OOBeKTHUBHI (BKIIOYasA 0O0bEKTUBBI
JULA CJIOVICTBIX CTeIIIEePOB);

— KJIacCUYecKUe ONTUYeCcKue CUCTe-
MBI, HallpUMep TeJeCKOIIbI, ONTUYecKue
TIPULIEITBI, GUHOKIIU, 35-MILTUMETPOBbIE
KaMephbl, OIITUYeCcKoe 000pyLoBaHYe I

IUIEHOYHO! ¥ OyMa)KHOU 06paboTKU
OTTHCKA,;

— npodeccuoHaIbHbIE TeJeBU3NOH-
HbIe KaMephl.

Esponetickaa npomeiwineHHOCMb
U MUpoBOU pbIHOK

Jloxoznpl eBpOIleiCKMX KOMIIaHUU B CEKTOpe
ONTUYECKUX Y3JI0B U CHCTEM COCTABJIAIOT
OKOJIO 5 MJIPZ, eBpO [9] — Gostee 40% MUPOBO-
ro pbIHKa. EBponetickas fona — 27% B cer-
MEeHTe OIITUYeCKUX Y3JI0B U 58% — B CeTMeH-
Te OITUYeCKUX CUCTeM. XOTA CeTOAH MHOTO
ONTUYECKUX Y3JI0B IIPOM3BOAUTCA B A3UU
(HampuMep, JIUH3BI A4 TUGPOBBIX Kamep
u Kamep TesepoHoB), EC mo-mpexxueMy 3a-
HUMaeT JINJUpYyIolee MOJ0XeHre B 00Ja-
CTH KJIACCUYeCKUX ONTHYEeCKUX CUCTeM.

B Poccun Taxke CylecTByeT HeMaslo
MIPeIPUATUH, BBHIITYCKAIONIUX Pa3InYHbIe
OIITUYecKUe y3iIbl U JeTanu. PO saHuMaer
OTHOCUTEJIbHO YCTOMYMBOe IIOJIOXKeHUe
B 00J1aCTU KJIACCUYECKUX ONTUYECKUX CH-
CTeM.

4. InHosauuonHble HanpaeieHua ¢o-
moHuku 6 P®, nauenennvie Ha noddepicky
JHCU3HEHHO020 UUKJIA UHPopMaluL

Hinke mpuBeneHa mab.. 1 epCreKTHB-
HBIX HallpaBJIeHU! (POTOHUKU, OPUEHTH-
POBaHHBIX Ha CO3[aHMeE OYAyIIero pbIHKa
anemeHTHOU 6a3bl UKT.

Bcemu BbllIeniepedrdcieHHBIMUA Ha-
npasjaeHuAMY B PO 3aHUMalOTCA HaydHbIe
KOJUIEKTUBBI B UHCTUTYTax PAH 1 yHuBep-
cUTeTax.

Poccuiickuii pHIHOK (POTOHUKU I
UKT B OCHOBHBIX €ro pasfiejiax MOXXHO
OII€HUTH CIIeAYIOIUM 00pa3om [13].

1. TexHonOrM4YeCcKue Ja3epHbIe yCTaHOB-
k. Celyac BBILYCKAIOTCA MITYIHO WIU Ma-
JIBIMU CepUAMU, MapKepbl — JleCATKaMU.
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OTeyecTBeHHbIE IIPOU3BOAUTENIU IIPe]i-
JIaraioT peIHKy 213 mogeneii JITO. O6beM
3aKYITIOK — OKOJIO 4 MJIPJ, pyOJIel B TOI.

2. JlazepHble H3MepUTEIbHO-IUATHO-
CTUYEeCKHe TPUOOPHI I ITPOMBINLIEH-
HOTO IIPOM3BOJCTBA (MalIMHOCTPOEHU,
MIpUOOPOCTPOEHUsA, MeTALTYPTUU, XUMU-
YeCKUX IPOU3BOJCTB U T.IL.).

Celiyac Takye MPUOOPHI BBIITYCKAIOTCA
HOIITYYHO WIN OYeHb MaJIbIMU CepUAMU,
HO OTe4YeCTBEeHHBIe IIPOU3BOAUTENHU IIPe[-
JIATaloT OKoJIo 180 Momestel.

3. TeJleKOMMYHUKALIIOHHOE 060PYZIO-
BaHUe IS ONITUIECKON CBA3U M 06paboT-
KM MH(pOpMaIumn.

B Poccum paspabaThIBaeTCsA U BBIIY-
CKaeTCcs TeleKOMMYHUKAIIOHHOe 0060-
pyZoBaHUe A BOJIOKOHHO-ONITUYECKUX
cucteM ganbHer cBsa3u DWDM. O6neMm
IIPOU3BOACTBA OGeCIeYnBaeT IPUMeEPHO
7% TOTPeOGHOCTEW POCCUUCKOTO PBIHKA
cucteM DWDM.

B HeGoMbIINX 00BeMax BBIIMYCKAETCS
06opyIoBaHMe IS CUCTEM CBS3U IO OT-

KPBITOMY JIy4Y.

Ta6nuya 1
Ha3Banue Lienb, 3agaum CocToAHMe MepcnekTuBbI
OnTuyeckne cuctemsi
Ananu3 3ameHa pabor, Tpebylowux
WCKYCCTBEHHOTO TeopuA v IKCnepuMEeHTHI
uHdopmaLm UHTENNeKTa YesoBeKa
UHTENNeKTa
Teopua v 3KCNepUMEHTDI,
Bbluncnutenn ¢ meHbLMMM
. Ananu3 KomMMmepyeckas
OnTiyeckuii KomnbloTep 3aTpatamu dHepruu, bonee
nHdopmaLum peanu3avus onTuYecKkoro
ObICTpbIe 1 MeHbLLEro pa3mepa
CMTHAMbHOTO NpoLieccopa
bonee 6bicTpble napannenbHble
a3 Teopua v 3KCnepuMEeHTbI, BbIUMCNIEHNA, XIMUYECKOe
KBaHTOBbI KOMMNbIOTEP ry— peanu3auus MOZeNNpoBaHue, HOBble
P ABYXKYOUTHOI AYeiKK matepuanbl C nporpaMmmupyembiMu
(BOICTBAMN
TeopuA v 3KcnepuMEeHTHI,
lepenava
KBaHToBas nHdpopmaruka KomMMepyeckas
1 6e30macHoCTb , be3onacHas casb
n kpuntorpaua peanu3auusa KBaHTOBOA
NHOpMaL M o
BONOKOHHOI NIMHUN
Ty cucremsl lepenava (negytoLuee nokoneHue
t o PeA Teopua 1 3KCNepUMEHTBI Ayiout
6ecnpoBoAHON CBA3N UHOpMaL M MOOUNbHBIX CUCTEM CBA3N
OnTuyeckas XpaHeHue n apxuBupoBaHue
(monekynapHas) XpaHeHue TeopuA v 3KCNepUMEHTHI, JaHHbIX, KOTOpble
1 ronorpaduyeckas nHdopmaLum KOMMepueckas peanu3auua | paHee He XpaHuaUch no
namatb IKOHOMMYECKUM NPUYMHAM
Tonorpadus, 6e33kpaHHblii | 0TobpaxeHue Teopus v 3KcnepuMeHTbI,
y BupTyanbHas peanbHocTb
3D pucnneit uHdopmaLm KoMMepueckas peanu3aLns
MeTamatepuansi, XpaHeHue XpaHeHue n apxuBnpoBaHue
TeopuA 1 IKcNepUMeHTbI
(BepxpaspelleHue nHOpMaLum JaHHbIX, nuTorpadus
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4. CnenyaysibHble JIazepHO-UH(POpMa-
IIMOHHbIE CUCTEMbI, KBAaHTOBO-OIITUYeCKIe
CHUCTEeMBI Treo/le3suy U HaBUTallUM HaszeM-
HOT0, MOPCKOT'0, BO3JyIITHOT'O U KOCMUYe-
CKOro 6a3UpOBaHUA.

B HacrosAiee BpeMsA U3roTaBIUBAIOTCA
JULSI pellleHus CHeIUTbHBIX 3a1a4 — 00-
Hapy)KeHUs OOBEKTOB, 33JJaHUA HAIPaB-
JIeHUA, oIlpefesieHUua KOOpAWHAT U 3de-
MepHZ, BBICOKOCKOPOCTHON Iepejadu
nHQOpMaIuU MeXAy KOCMUYEeCKMMHU all-
rmapaTaMu U T.II. fBJIAIOTCA BXXHENITUMU
COCTaBJIAIOIIVIMY 3JIeMeHTaMU COBpeMeH-
HOTO BOOPYKeHUH.

5. JlazepHO-OITUYeCKOe M OIITOJIeK-
TPOHHOEe 000pyZOBaHYe /I HAyYHBIX HIC-
CJIelOBaHUN — yHUKaJIbHbIe NCTOYHUKU
U3JIy4yeHUs, KOHTPOJIbHO-U3MepUTeIbHOe
06opyIoBaHUe, AaHAIN3AaTOPhI U3JIyIeHUA
u Jp.

BeInmyckaeTca MaJabIMU CepUAMHU WIA
HU3TOTaBJIMBACTCA MOIITYYHO «IIOZ 3aKas».
UsroroBuTenn — Hay4Hble IIeHTPHI (Ma-
Jible NIpeJIIPUATUA IIPU HUX), OCHOBHbIE
TIOKyTIaTeTu — 3apy0e)KHbIe YHUBEPCUTe-
ThI U Hay4HbIe IIeHTPHI. B ciiIy BBICOKOU
CTOUMOCTU YKa3aHHOTO OOOPYAOBaHUA
CTOMMOCTHBIA OOBeM IIPOU3BOZACTBA JO-
CTaTOYHO BBICOK (11 Xau-Teka Poccum) —
5-10 MJIH [OJUIApOB B TOJ.

O1eHOYHBIN 00BeM ITPOU3BOJICTBA BCEX
BUJIOB IIPOAYKITUM (DOTOHUKYU COCTABJIAET
cettuac B Poccuu 4-5 wiipg py6iieit B rof;
BBIIIeNIepeYrCIeHHble IO3UIUN COCTaB-
JIAIOT €r0 OCHOBHYIO YacCTb.

3amaum Ha nepcreKTUBy [14]:

— pasBUTHE JIa3epHO-OITUYECKOU OT-
pacmu Poccuu 1o ypoBHsA, 00ecednBa-
1Iero ee JOMUHUPOBaHYe Ha BHYTPeHHEM
JlazepHOM prIHKe Poccuu u CHI, umnopTo-
3aMellleHre B YaCTU JIa3epHOTO 0060pyo-
BaHMA, aKTUBHOE yJacTe B MUPOBOM Jia-
3epHOM PBIHKe U TeXHOJIOTUYeCcKylo He3a-

BUCHMOCTD CTPAHBI B 4aCTH 0becIeyeHu:
JIa3epHO-ONTUYeCKOU TEeXHUKOM KpUTHIde-
cku BaKkHbIX 4714 BIIK cucteM cBA3U, aBUa-
KOCMHYEeCKOM IIPOMBIINUICHHOCTH U AIP.;
— IIpeBpallleHue OoTeuecTBeHHOU ¢o-
TOHUKU B OTPaclb, CTUMYJIUPYIOIIYIO UH-
HOBAIlMU B PeJIbHOM CeKTOpe 3KOHOMU-
KU, IIpUBJIEKATeNbHYIO JJII UHBECTOPOB,
IIOJIB3YIOLTYIOCS BHUMaHUeM U IIOAJepiK-
KO TroCyZapcTBa U 00IIeCTBeHHOCTH.

UHHOBAYUOHHbIE MpeHObl hOMOHUKU

1. Kpemnuesaq homonuka u HaHoPomoHuka
Crenyoomuil sTall pa3BUTUA dJIeMeHT-
HOU 6a3pl MHPOPMAIMOHHBIX CHCTEM
OCHOBaH Ha UHTerpanuu 3JIeKTPOHUKU
U (QOTOHUKHU C MCIIOJIb30BAHUEM KpeM-
HUEeBOU IOJyIPOBOAHUKOBOU ILIaT(OpP-
Mbl. KpemHMeBass ¢poTroHMKAa — 006J1aCTh
HayK{d U TeXHOJOTUM, OCHOBaHHasdg Ha
IIpUMeHeHUU KpeMHUA B KayecTBe TreHe-
pupyoIeii, MOAyAupyIoIeli, Ieperaio-
mel U JeTeKTUpyomel IOTOK (JOTOHOB
OIITUYeCKOM cpefbl. B aToM rony kKoHde-
pernusa OFC/NFOEC (MexngyHapogHasa
KOH(epeHIINA U BbICTaBKa OIITOBOJIOKOH-
HBIX CHCTeM CBA3Y/HammoHaysbHAA KOH-
(dbepeHITUA NHXXEeHePOB OIITOBOJIOKOHHBIX
cucrem), npomeamad B CIIIA (17-21 map-
Ta 2013 1., Cap-OpaHnucko), 6pUIa IO-
CBANIeHa KPeMHUEBBIM (DOTOHHBIM TeX-
HOJIOTUAM Ilepefadyud HWHQOpPMaIU CO
ckopoctamu 100 I'6/c 1 Bymynum TexHo-
JIOTHAM, KOTOpbIe IO3BOJIAT Iepe/aBaTh
nHGOPMAITUIO CO CKOpocThIo 400 I'6/c. Ha
Hell ObLIN IIPe/CTAaBJIeHbl HOBBIE BUABI
IIpueMoIlepeJaTYINKOB U IIPOLIeCCOPOB,
COPEeBHYIONTUXCA 32 IIPABO BBIBECTU Ha
PBIHOK BBICOKOCKOPOCTHbBIE CeTU C Hau-
MEHBITUMH BO3MOXXHBIMU CTOMMOCTBIO
u dHepronotpebiaeHueM [1].
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[TepBble mary B HalpaBJIeHUM HAHO-
(OTOHUKU yxKe chenaHsl pupmoii IBM —
CO3[JaHVe B OZHOM WHTETPATIHLHOM OJIOKe
MOZY/IATOPOB, JeTeKTOPOB, BOJIHOBOZOB
u CMOS TpaH3UCTOPOB IO TEXHOJIOTU-
AM 90 HM. IOpuii BiacoB, IpOeKTHBINI
MeHe/Kep IO HallpaBieHUIO «KpemHue-
Bad MHTerpajgbHad HaHOpOTOHUKA» (Sili-
con Integrated Nanophotonics) B IBM
Research, cyuraert, 4TO B CiIefyomeM Je-
CATWIETUY UMEHHO JlaHHbIe u3zieuA Oy-
IYT YAOBJIETBOPATh TPeOOBAHUIM TeJle-
KOMMYHUKaUuui [2].

2. BameHa cmpamezuu «60JI0KHO K doMmy»
(fiber-to-the-home — FITH) Ha «8010KHO
% 6ecnposodHoii cemu» (fiber-to-the-wire-
less — FTTW) 6 BOJIC

CiiemyIomuii Tan MoJepHU3AIUU UH-
(dpacTpyKTyphl 6€CIIPOBOAHOLU CBS3U Oy-
JleT 3aKJII0YaThCA B yBeIUYeHUU IOJIU
OIITMYEeCKOTO BOJIOKHA B 0eCIPOBOAHBIX
y3Jlax B CeTAX KOMMyHUKauuu. B camom
Jlesie, JUIs 9TOTO HaIlpaBJIeHU:A JaXke IIpU-
JyMaH HOBBIM TEePMUH «BOJIOKHO K Oec-
mpoBoAHOU ceTw» (fiber-to-the-wireless —
FTTW) [3].

3. ITepexod om 100 I'6/c k 1 T6/c kana-
aam BOJIC 8 kommepueckux cemsax u om
10 T6/c x 1-10 ITema6bum/c 6 mazucmpans-
Houix BOJIC

«B TO BpeMA Kak KOMMepuYecKoe pas-
BepThIBaHUE TePAOUT-KAHAIOB eIlle Jajre-
KO, MBI BU/IM, YTO IIOCTAaBIIVKY HaYWHa-
0T [IeJIaTh CBOU MHBECTUITUY ceiyac, 4YTo-
ObI OBITH TOTOBBIMHU K OymyIIemy» [3].

YKe IpPOJeMOHCTPUPOBAaHA BO3MOX-
HOCThb CO3[JaHUA HOBOTO IIOKOJIEHUA Ma-
TUCTPAIBHBIX TeTabuTHbIXx BOJIC, wuc-
II0JIb3YA IOJIAPU3ALMOHHO-CIIeKTPaIbHOe
YIUIOTHEHUe KaHAJIOB C KBaZ[paTypPHOU Mo-
pynanueit (QAM) ¢ uHpOpManIOHHOM eM-
KOCTBIO KaXkzoro KaHana 380 I'6/c u mpo-
CTPAaHCTBEHHOTO yIUIOTHEHUA KaHAJIOB Ha

6ase MHOTOCEP/IIeBUHHBIX BOJIOKOHHBIX
CBETOBOZIOB [4].

HecomHeHHO, B TeyeHMe OJIKANIINX
JleT OyZAyT co3maHbl KomMepueckue BOJIC
CO CKOPOCTBIO Ilepefady NHGOpMaLuuu J0
10 ITeTaburt/c.

4. Tepacepuosas omonuka 6 NOKANb-
HBIX OecnposodHbIX cemsax

Ha mporsbxkeHUU NOCHeSHUX 25 JIeT
IIMPUHA II0JIOCHI MOOWIBHBIX PafIIOCU-
CTeM yABaMBalach Kaxkjble 18 Mec:AleB
(Edholm's Law of Bandwidth) [5]. Ecnu
JIUIA JIOKIBHBIX ceTell B 1984 r. oHa co-
crasmuia 1 K6/c, To B 2009 r. — Gosee
yeM 100 M6/cek. Vcxonsa U3 3TOT0 MOXKHO
IIpe/ICKa3aTh, YTO B GJIDKANIIYE TOZbI IT0-
TpeGyIOTCA CKOPOCTU Ilepefladyd JaHHBIX
npubausuTenbHo B 5-10 I'6/c. TexHoMO-
rusa bluetooth u GecripoBofHBIE JOKATB-
HbIe ceTH PabOoTalOT Ha HeCYIUX YaCcTOTax
B HeCKOJIBbKO I'TT, MX Iojyioca IpoIyCcKaHuA
BCJIeICTBUe 3aKoHa llleHHOHa orpaHuye-
Ha U obecliednBaeT CKOPOCTH Ilepefayu
JaHHBIX 100-200 M6/cek Ha JOCTaTOYHO
6osbiue paccrosauA u 500 M6/cek Ha Ko-
potkue. [l yBeIu4eHUA CKOPOCTel IIepe-
Jla4y JTaHHBIX He0OXOZAVM IIepexof; B Tepa-
repIioBbIv Auama3oH gactot 300...500 I'Ti.
Vicnonb3oBaHue Gojiee BBICOKMX YaCTOT
Hellesecoo6pa3Ho B CBA3U C HAIMYHEM
CWJIBHOTO MOIJIOILeHU: B aTMocdepe.

B maHHOM HampaB/leHUU yXKe UHTeH-
CHUBHO BeJlyTcA UCCIefoBaHuA [6, 7.

5. Cucmembl XpaneHud 0aHHbIX € NJOM-
Hocmbto Gonee 1 T6/cm?

Mo>XHO BBIJeIUTh TPU HaIpaBIeHUA,
NO3BOJIAIONIMX peaJlnu3oBaThb JaHHBbIE
IUIOTHOCTH:

— TepMoacCucTHupyeMas MarHUTHaA
3aIlUCh (Tak)Ke TepMOMAarHUTHAaA 3alllCh,
TeluioBaAd MAarHUTHaA 3alllCh, MarHuT-
HadA 3anuch ¢ nogorpesoM; HAMR (Heat-
assisted magnetic recording) — rubpuz-
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Hasd TeXHOJIOTuA 3alucu MHQopManuwy,
KOMOWHUPYIOIAA MarHUTHOE YTeHHUe
¥ MarHUTOOTITUYECKYIO 3aIKCh; TEXHOJIO-
TUA TO3BOJISET JOCTUYh IUIOTHOCTH 3aITU-
cu B 2,32-7,75 Tout/cm? [8];

— rosorpaduyecKas 3auch IO3BOJIA-
eT Joctuysb 1...3 Téut/cm? [9);

— omThYecKas OJIVKHEeNONbHAA 3a-
MHCh, TEOPETUIECKU IO3BOJIAIONIAA pea-
JIN30BaTh IUIOTHOCTH 3aIIMCH HA MOJIEKY-
JIApHOM ypoBHe [10].

CrenyeT OTMETUTh, YTO B IOCIeLHEee
BpeMsI TIOSIBUJINCh PabOThI, aBTOPHI KOTO-
PBIX IBITAIOTCSA OOBEJUHATH MPEUMYyIIle-
CTBAa OTZEJNbHBIX TEXHOJOTUN U JAOCTUYb
IWIoTHoCTU Gostee 10 TéuT/in? [11, 12].
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