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O INIOAPA3SJIEJEHNN
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Muccus ¥ cTpaTernyeckue 3a1a4u

K 2130 rogy HayuHo-uccnenoBarenbckas U UCTIBITaTENIbHAS JTabOpaTOpus
TUAPOITHEBMOCUCTEM U cMapT-cMa3ouHbix MarepuanoB (HUJI I'TICM) craner
BEYIIUM LIEHTPOM B 00JIaCTH pa3padOTKU, UCIIBITAHUN U cepTUudUKaIuU
WHTEJUIEKTYaJIbHBIX )KUJAKOCTHBIX CUCTEM, CMAa304YHBIX MAaTEpUAJIOB 1 aBTOHOMHBIX
ruApornprBoioB. OCHOBHOM 3aj1auelt moapas3/eiacHus OyAeT Co3jaHne
BBICOKO?(()EKTUBHBIX, IKOJIOTMYHBIX U CAMOBOCCTAHABIIMBAIOIINXCS pabOUnX
KUJKOCTEW U THIPOITHEBMOCHUCTEM, UCIIOIB3YIOIINX IEPEIOBBIE TEXHOJIOTUU
MOJIEKYJIIPHOTO CAaMOPEMOHTa, HAHOPOOOTUKH U KBAHTOBOM CHEKTPOCKOIHH.

OcHOBHbBIE HANIPABJIEHUS AeSATEJIbHOCTH

1. CepTudukanus ¥ UCIILITAHUS HOBBIX MTOKOJECHUN KUJIKOCTEH ¥ THIPOITHEBMOCUCTEM
* Opranu3zanus [{enTpa kBaHTOBOM cepTU(UKAIIMY )KUAKOCTEN, TOATBEPKAAIOIIETO
COOTBETCTBHE MaTEPUAJIOB TPEOOBAHUAM K CAMOBOCCTAHABIMBAIOIIUMCS U
aJalTUBHBIM CMa30YHBIM CUCTEMAaM.

* BHeipeHue HelpoceTeBbIX IIaTGOPM 711 aBTOMATHYECKOT0 aHAJIN3a XapaKTePUCTUK
KUJIKOCTEU B PEKUME PEaTbHOIO BPEMEHHU.

* lcnonb3oBanue 1iudpoBhIX JBOMHUKOB KUJAKOCTHBIX CPEJl ISl TPOTHO3UPOBAHUS UX
M3HOCA U BBIPAOOTKH PEKOMEH ALK MO MPOJICHUIO UX KU3HEHHOTO IHUKJIA.

2. PazpaboTka 1 BHEJPEHUE aJaNTUBHBIX U CAMOBOCCTAHABIMBAIOIIUXCS PAO0OUMNX
JKUJIKOCTEHN

* Co3tanue XUAKOCTEN ¢ HAHOPOOOTaMM, KOTOPbIE CITIOCOOHBI BOCCTaHABIIMBATh
MOJICKYJISIPHYIO CTPYKTYPY Macia, MpojjieBas €ro CPOK CIIY>KObI Ha HEOTPEACIEHHBIM
MIEPUO]I.

* Pa3paboTka OropasiiaraeMbIX U pereHepaTUBHBIX CMA30YHBIX MAaTEPHAJIOB,
CITOCOOHBIX U3MEHATHh CBOM CBOMCTBA B 3aBUCUMOCTH OT YCJIOBUH IKCILTyaTallUH.

* BHeipeHre UHTEIUIEKTyaJIbHBIX CMAa30YHBIX MAaTepUAIOB, 00J1a1atonuX GyHKIUEH
CaMOJIMarHOCTUKH M CIIOCOOHBIX TIEpeIaBaTh JJAHHBIC O CBOEM COCTOSIHUM B 00JIAYHYIO
CHUCTEMY MOHUTOPUHTA.

3. DKoJIOrnYecKasi yCTOMUMBOCTD U «3€JIEHBIC» TEXHOJIOTUH

* Pa3paboTka 1 BHEJIpEHUE MTOJTHOCTHIO OUOpasiaraeMbIX KUIKOCTHBIX CPEJl, HE
OKAa3bIBAIOIINX HETaTUBHOTO BJIMSIHUSI HA OKPYKAIOIIYIO CPENY.

* MccnenoBanne HOBBIX THUIIOB JKHJIKOCTEH, OCHOBAaHHBIX Ha CHHTECTHYECKHUX
OuonosuMepax, MOTYUYCHHBIX U3 BOJOPOCIICH U OaKTepuid, CIIOCOOHBIX aallTUPOBATHCS
K Pa3JIMYHBIM YCIIOBUSIM SKCILTyaTaIUU.

* Mcnosib30BaHME TEXHOJOTUN 3aMKHYTOIO IIUKJIAa pETeHEPaALUM )KUIKOCTEMH,
HUCKIIOYAIOIIUX HEOOXOINUMOCTD UX 3aMEHEL.

4. Iludposas Tpanchopmalvs UCIBITATEIHHBIX MTPOIECCOB

* BHegpeHre KBaHTOBOW CIIEKTPOCKOIHH JJIs MTHOBEHHOT'O aHaJIM3a XUMHYECKOTO
COCTaBa CMa30YHbBIX MAaTEPUATIOB.



* Mcnonp30BaHNE METABCEIICHHON J1a00OPaTOPHOT0 MOJIETUPOBAHMS 1JIs1 TECTUPOBAHUS
KUJKOCTEW U THIPONPUBOAOB B BUPTYAJIbHOM IIPOCTPAHCTBE MEPE] X PEATBHBIM
IIPUMEHEHUEM.

* [IpuMeHeHre aBTOHOMHBIX Ja0OPATOPHBIX KOMIUIEKCOB, YIIPABISIEMBIX
MCKYCCTBEHHBIM MHTEIIEKTOM, JJIs TPOBEACHUS TECTUPOBAHUN U cepTuuKanuii 6e3
y4acTus YEI0BEKA.

3akirouenue

K 2130 rony HUMJI I'TICM cTaHeT CTpaTern4ecKuM LEHTPOM IIEPETOBBIX
MCCJIEI0BAHMUM B 001aCTH THAPOITHEBMOCHCTEM U KUIKOCTHBIX TEXHOJIOTUH.
Hcnonp30BaHne KBAaHTOBOW CIEKTPOCKOIINH, HAHOTEXHOJIOTHIM U UCKYCCTBEHHOTO
MHTEJIEKTa MO3BOJIUT HE TOJIKO MPOJIUTE CPOK CIIYKOBI Maced U CMAa304HbIX
MaTEepUAIIOB, HO U CAENATh UX MOJHOCTHIO HHTETPUPOBAHHBIMY B HHTEIUICKTYJIbHBIC
cucTeMbl yrpasienus. JlabopaTopusi 00ecrieuuT BEICOKHIM YPOBEHB IKOJIOTUYECKOM
0€30MacHOCTH, yCTONYUBOCTH U () (PEKTUBHOCTH OYAYIINX TPAHCIIOPTHBIX,
ITPOMBIIUICHHBIX ¥ ABUAIMOHHBIX TEXHOJIOTHUH, YTO CEJIAET €€ KIIOUYEBBIM 3BEHOM B
MHPOBOM HayYHO-UHKEHEPHON IKOCHUCTEME.
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Mission and strategic objectives

By 2130, the Research and Testing Laboratory of Hydropneumosystems and Smart
Lubricants (NIIL GPSM) will become a leading center in the field of development,
testing and certification of intelligent liquid systems, lubricants and autonomous
hydraulic drives. The main task of the division will be to create highly efficient,
environmentally friendly and self-healing working fluids and hydropneumatic systems
using advanced technologies of molecular self-repair, nanorobotics and quantum
spectroscopy.

Main areas of activity

1. Certification and testing of new generations of fluids and hydraulic systems

* Organization of a Center for Quantum Certification of Liquids, confirming the
compliance of materials with the requirements for self-healing and adaptive lubrication
systems.

 Implementation of neural network platforms for automatic analysis of fluid
characteristics in real time.

* The use of digital counterparts of liquid media to predict their wear and make
recommendations for extending their life cycle.

2. Development and implementation of adaptive and self-healing working fluids

* Creation of liquids with nanorobots that are able to restore the molecular structure of
oil, extending its service life indefinitely.



* Development of biodegradable and regenerative lubricants capable of changing their
properties depending on operating conditions.

* The introduction of intelligent lubricants with a self-diagnostic function and capable
of transmitting data about their condition to a cloud-based monitoring system.

3. Environmental sustainability and green technologies

* Development and implementation of fully biodegradable liquid media that do not
adversely affect the environment.

* Research of new types of liquids based on synthetic biopolymers derived from algae
and bacteria, capable of adapting to various operating conditions.

* The use of closed-cycle technologies for the regeneration of liquids, eliminating the
need for their replacement.

4. Digital transformation of testing processes

 Implementation of quantum spectroscopy for instant analysis of the chemical
composition of lubricants.

* Using a metaverse of laboratory modeling to test fluids and hydraulic drives in
virtual space before their actual use.

* The use of autonomous laboratory complexes controlled by artificial intelligence for
conducting tests and certifications without human intervention.

Conclusion

By 2130, NIIL GPSM will become a strategic center for advanced research in the
field of hydropneumatic systems and liquid technologies. The use of quantum
spectroscopy, nanotechnology and artificial intelligence will not only extend the
service life of oils and lubricants, but also make them fully integrated into intelligent
control systems. The laboratory will ensure a high level of environmental safety,
sustainability, and efficiency of future transportation, industrial, and aviation
technologies, making it a key link in the global scientific and engineering ecosystem.
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OyTypucTHYECKas Ja00paTopus C KBAHTOBBIMHU
CIIEKTPOMETpaMHU, poOOTaMHU U roiorpapuIecKuMu dSKpaHaMH.
VYuéHble aHAUTM3UPYIOT YMHBIE KUJIKOCTH C HAHOPOOOTaMU, B
LIEHTPE — KarcyJa ¢ alalTUBHOMN KUIKOCThIO, MEHSIOIIEH LIBET
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Promt:

A futuristic laboratory with quantum spectrometers, robots and
holographic screens. Scientists are analyzing smart liquids with
nanorobots, in the center is a capsule with an adaptive liquid
that changes color
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