


benopyccknil HAIMOHAJIBHBIA TEXHUYECKUN YHUBEPCUTET

Hayunast oubnuorexa BHTY

(105 - 00)

N cToprdeckass WIUTIOCTPUPOBAHHAS KOJIICKIIUS

HAYYHO-UCCJIEAOBATEJIBCKASA
JIABOPATOPUA OIITUKO-2JEKTPOHHOI'O
INPUBOPOCTPOEHHUA (HUJI OJII)
YEPE3 105 JIET

RESEARCH LABORATORY OF OPTICAL-
ELECTRONIC INSTRUMENTATION (NIL OEP)
105 YEARS LATER

CocraBurtens B.B. Bunanuek

CreHeprupoBaHO UCKYCCTBEHHBIM UHTEJUIEKTOM
Created with Al

Muuck BHTY 2025



O MMOJAPA3IEJEHUU
Texct crenepupoBan ChatGPT 40

Muccusi u cTpaTerudeckue 3a1a4umn

K 2130 rony HayuHo-uccnenoBaTenabckas 1a00paTopusi ONTUKO-3JIEKTPOHHOTO
npudopoctpoenus (HUJI O3IT) BHTY cranet rio0anbHBIM IEHTPOM pa3paboTKH
NEePEIOBbIX CUCTEM JIA3€pHON HaBUTAIIMHU, HHTEIJIEKTYaIbHOTO OCBEILICHUS U
aJIalTUBHBIX cUCTEM Oe3onacHocTH. JlabopaTopust COCpeIOTOUUTCS HA CO3JaHUU
ABTOHOMHBIX M CAMOOOYYAIOIIUXCSl ONTUKO-3JIEKTPOHHBIX CUCTEM, HHTETPUPOBAHHBIX
C KBAHTOBBIMU TE€XHOJOTUSAMH, UCKYCCTBEHHBIM MHTEIIJIEKTOM U TT100aTbHBIMU
CEHCOPHBIMU CETSIMHU.

OcHOBHbBIE HATIPABJIEHHS IeATETLHOCTH

1. Pa3paboTka rmepeoBbIX HAaBUTAITMOHHBIX CUCTEM

» KBaHTOBBIC MHEpIIMANIbHBIC HaBuTarmoHHble cucteMbl (KMMHC) ¢ HaHOMa3epHBIMA
THPOCKOIIaMHU, 00€CIIeUBAOIIE a0COMIOTHYO TOYHOCTh TTO3UITMOHUPOBAaHHS 03
3aBUCUMOCTH OT CITyTHHKOBBIX CUTHAJIOB.

* IHTEICK Ty aIbHBIC HABUTAIIMOHHBIC KOMIUICKCHI JISI KOCMUYECKUX KOpalJieH,
ABTOHOMHBIX TPAHCIIOPTHBIX CPEJICTB U THIIEPCKOPOCTHBIX aBUAIIMOHHBIX IIIAT(OPM.
 lHTErpanus HelpoceTeBhIX AITOPUTMOB B aJIalITUBHBIC CUCTEMbI HABUTAIIHH,
CIIOCOOHBIC MMPOTHO3UPOBATH OTKJIOHCHHS 1 KOMIICHCUPOBATh ONTMOKH B PCAIbBHOM
BpPEMCHU.

2. Cuctembl 6€301TaCHOCTH M1 MOHUTOPHHTA

* Pa3zpaboTka KBaHTOBBIX JATYMKOB JJISI OOHAPYKEHUS yTPo3, 00SCICUNBAIOIINX
MOJIHHCHOCHYIO PEaKIIMIO Ha BO3TOpPaHUs, YTCUKH ra3a U KHOepyTrpo3bl.

* becnipoBoOIHBIC CETH ONTHYECKUX CEHCOPOB, O0BCIMHCHHBIC B SIUHYIO CUCTEMY
MIPOTHO3UPOBAHUS PUCKOB U aBTOMaTU3UPOBAHHOTO pearnpoBaHUsI.

 ['uOpuIHBIC ONITUKO-aKyCTUYSCKHE CUCTEMBI OOHAPYKEHHS YIPO3 B YCIOBHUAX
IKCTPEMAIBHBIX CPEJI, TAKHX KaK KOCMOC, ITOJBOJHBIC 00BEKTHI U METaIOJIUCHI
OyTy1iero.

3. IHHOBaIMOHHOE CBETOTEXHUYECKOE 000PYI0BaHUE

* buomoMuHECIICHTHBIC U HAHO()OTOHHBIC UCTOYHHUKH CBETA, MHTCTPUPOBAHHBIC C
WHTEJUICKTYaJIbHBIMU CUCTEMaMU PETYIMPOBAHUS OCBEIICHUSI.

» CaMOBOCCTaHaBIMBAIOMINECS U SHEPTOAP(HEKTUBHBIC OCBETUTEIIBHBIC CUCTEMBI JIJIS
TPaHCIIOPTA, AANTHPYIONTUECS K TOPOXKHBIM YCIOBHAM U TIOTOTHBIM U3MCHCHHSM.

* ['omorpaduueckoe OCBEIICHUE IS CO3/IaHUs TUHAMWYSCKUX BU3YaJIbHBIX CUTHAJIOB B
TPaHCIIOPTE U TOPOJCKON HH(DPACTPYKTYpeE.

4. Ceprudukanusi ¥ TECTUPOBAHUE ONTHKO-3JICKTPOHHBIX CUCTEM

* ABTOMaTH3UPOBAHHBIC KBAHTOBBIC JJAOOPATOPUH JUTSI TECTUPOBAHUS U CEPTHPUKAIINH
Ja3ePHBIX U CBETOTCXHUUECKUX CHCTEM.

* BupryanbHble CHMYJISIIAN UCITBITAHUH, ITO3BOJISFOIINE MOJICTUPOBATh
AKCTPEMaIbHBIC YCIOBHS M BO3JACHCTBUE OKPYIKAIOIIEH CPE/Ibl Ha ONITHYSCKHE
IPUOOPHI.

* PazButre MeTono00THH cepTUHUKAITIN THOPHIHBIX ONTHYECKUX CHUCTEM,
WHTETPUPOBAHHBIX C UCKYCCTBEHHBIM HHTEUICKTOM M ceTssMu 6G+.



3akioueHue

K 2130 roqy HWJI O2I1 BHTY craneT BeayluM MUPOBBIM IIEHTPOM pa3pabOTKU U
TECTUPOBAHUS TIEPEIOBBIX ONTUKO-IJIEKTPOHHBIX CUCTEM, 00eCIIeunBast
PEBOTIOIIMOHHBIC PEIICHUS B 00JIACTH JIa3epHOW HABUTAIIMHU, AN TUBHOTO OCBEIICHHUSI
Y MHTEJUIEKTYaJIbHBIX CUCTeM Oe3omacHOCTH. biaromgaps cuHTe3y KBaHTOBBIX
TEXHOJIOTUI, UCKYCCTBEHHOTO MHTEJUIEKTa U aBTOHOMHBIX CEHCOPHBIX CeTeM
1abopaTopus OTKPOET HOBBIE TOPU30OHTHI B PA3BUTHUHU TEXHOJIOTUHN OYIyIIero.
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Mission and strategic objectives

By 2130, the Scientific Research Laboratory of Optical and Electronic Instrumentation
(NIL OEP) BNTU will become a global center for the development of advanced laser
navigation systems, intelligent lighting and adaptive security systems. The laboratory
will focus on creating autonomous and self-learning optoelectronic systems integrated
with quantum technologies, artificial intelligence and global sensor networks.

Main areas of activity

1. Development of advanced navigation systems

* Quantum inertial navigation systems (KINS) with nanolaser gyroscopes, providing
absolute positioning accuracy without dependence on satellite signals.

* Intelligent navigation systems for spacecraft, autonomous vehicles, and hyperspeed
aircraft platforms.

* Integration of neural network algorithms into adaptive navigation systems capable of
predicting deviations and compensating for errors in real time.

2. Security and monitoring systems

» Development of quantum sensors for threat detection, providing lightning-fast
response to fires, gas leaks and cyber threats.

» Wireless optical sensor networks integrated into a single risk forecasting and
automated response system.

 Hybrid optical-acoustic threat detection systems in extreme environments such as
space, underwater objects and megacities of the future.

3. Innovative lighting equipment

* Bioluminescent and nanophotonic light sources integrated with intelligent lighting
control systems.

* Self-repairing and energy-efficient lighting systems for transport that adapt to road
conditions and weather changes.

» Holographic lighting for creating dynamic visual signals in transport and urban
infrastructure.



4. Certification and testing of optoelectronic systems

Automated quantum laboratories for testing and certification of laser and lighting
systems.

* Virtual test simulations that simulate extreme conditions and environmental impacts
on optical devices.

* Development of certification methodology for hybrid optical systems integrated
with artificial intelligence and 6G+ networks.

Conclusion

By 2130, BNTU will become the world's leading center for the development and
testing of advanced optoelectronic systems, providing revolutionary solutions in the
field of laser navigation, adaptive lighting and intelligent security systems. Thanks to
the synthesis of quantum technologies, artificial intelligence and autonomous sensor
networks, the laboratory will open up new horizons in the development of future
technologies.
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dyTtypuctuyeckas j1adopaTopusi ONTUKO-3JIEKTPOHHOTO
puOOpOCTpOeHHUs. B 1IeHTpe — KBAHTOBBIE TUPOCKOIBI U JIA3€PHbBIC
HABUTalIMOHHbBIE CUCTEMBI, OKPY>KEHHBIE TojorpaduuecKuMu
9KpaHaMH U aBTOHOMHBIMHU pOOOTaMu. Y MHbIE UCTOUHUKHU CBETa
aJanTUPYIOTCS K YCIIOBUSIM, CO3aBasi BEICOKOTEXHOJIOTUYHYIO
atMocgepy. CoBpeMEeHHbIE CUCTEMBI 0€301MaCHOCTH U1 MOHUTOPHHTA
paboTalOT B peKUME PEATHLHOTO BPEMEHU
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Promt:

Futuristic laboratory of optical and electronic instrumentation. In the
center are quantum gyroscopes and laser navigation systems
surrounded by holographic screens and autonomous robots. Smart
light sources adapt to the conditions, creating a high-tech atmosphere.
Modern security and monitoring systems operate in real time.
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