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CyJbTallMI0 OYyKBaJIbHO 32 HECKONBKO CEKyHI. braromaps 3ToMy CHM)KaeTcsi BEpPOSTHOCTh
OIIMOOK, YCKOPSIETCS PUHATUE PEILICHU 1 TTOBBIIIAETCsT 00111ast 3PPEKTUBHOCTD ICHCTBUH.

B nepcnexktuBe RAG-crctemMa MoXeT ObITh paclIMpeHa 3a CUeT UHTETPaliid MyJIbTUMO-
JATBHBIX BO3MOYKHOCTEH — HAIpUMep, aHAIM3a M300payKeHU, CXeM WM BHICOWHCTPYKIIHIA,
YTO 0COOCHHO aKTyallbHO MPU 00yUEHUHU PadoTe C TEXHUYECKUMH CPEICTBAMH CBSI3H.

JlononHuTeNbHBIE HANIPABICHUS PAa3BUTHS BKIIOYAIOT BHEPEHUE MOAJIEPKKH AUATIO-
TOBOTO KOHTEKCTa JUIsl BEJCHUS MHOTOCTYNEHYATBIX Oecell, MHTErpalui0 ¢ CHCTeMaMu
anekTpoHHoro odyuenust (LMS), a Taxke pa3BepThIBAaHME Ha MOOWJIBHBIX yCTpOMCTBax
JUIs1 OTIEPATUBHOIO JTOCTYTIA B MOJIEBBIX YCIOBUSAX [3].

Oco0oc 3HaUYeHHE MMEET aBTOHOMHOCTH CHCTEMBI: €€ CIIOCOOHOCTh (DYHKIIMOHHPO-
BaTh B opdraiiH-pexxume AenaeT ee MPUMEHUMON B y4eOHBIX 3aBEICHUAX, OJEBBIX yCIIO-
BUSIX M 3aKPBITBIX CETHX, I7le TPeOOBaHUS K MHPOPMALMOHHOW 0€30IaCHOCTH MCKITIOYAIOT
UCTIONB30BaHue 00mauHbIx cepBucoB [3]. [IpoctoTa o6HOBIEHMs 0a3bl 3HAHUI OOecreuu-
BaeT aKTyaJIbHOCTh KOHTEHTA, YTO OCOOCHHO Ba)XHO B YCJOBMSAX JMHAMHYHOTO Pa3BUTHS
TEXHOJIOTHM CBSI3H.

Taxum 00pa3zom, cUCTEMa HE TOJIBKO YCKOPSIET Mpoliecc 00ydeHusl, HO B CIIOCOOCTBY-
eT (OPMUPOBAHUIO HABBLIKOB CAMOCTOSITENILHON paboThl ¢ MHpOpMalel, pa3BUBaET Ore-
paTHBHOE MBIIIJICHHUE U TIOBBIMIACT OOIIYIO MOATOTOBICHHOCTH CIICIIUATUCTOB. B mepcmnek-
TUBE Takas apXUTEKTypa MOXKeT ObITh aJanTUpOBaHa AJs JAPYTUX MpodecCHOHATbHBIX
HaNpaBJICHUH, BKJIIOYAs YIpaBlieHHE WHPPACTPYKTYPOH, TEXHHUECKOE OOCITYy)KHBaHUE H
o0ydeHre B UpE3BbIYAMHBIX CUTYAIIUSX.
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The main objective of this article is to analyze the principles of quantum cryptography, its
advantages, and the prospects for its implementation in the field of cybersecurity.
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B otnuume oT TpaauimoHHOW KpunTorpadguu, OCHOBAaHHON Ha MaTeMaTHKE, KBAaHTO-
Basg Kpuntorpadus monaraercss Ha (U3MKYy M HCHOJB3YyeT CBOWCTBAa KBAHTOBBIX YACTHII,
TaKkUX Kak (OTOHBI, 111 OOMEHa KII0YaMH U 3alIUTHI epeavu JaHHBIX OT MOACITYIINBa-
HUS WK noaaeiki. POTOHBI IPEACTABIAIOT COO0M ABOUYHBIE KYOUTHI [2].

KBanroBas kpuntorpadusi ocHOBbIBaeTCS Ha (PyHIaMEHTAJIbHBIX MPUHIMIIAX KBaH-
TOBOH (DM3UKHU, TAKUX KaK:

— IPUHLUI HeompeaesneHHocTH [eiizen0epra — n10060e U3MepeHue COCTOSHUS KBaH-
TOBOW CHUCTEMbI MPUBOAUT K €€ U3MEHEHHIO. DTO MO3BOJSIET MTHOBEHHO OOHAPYKUTh TO-
IBITKY NIEpEeXBaTa IaHHBIX;

— IPUHLUI CYNEPHO3UIMH — KBAHTOBbIE YAaCTHUI[bl MOTYT HaXOAMUTHCA B HECKOJbKUX
COCTOSTHUSIX OJIHOBPEMEHHO, UTO YCJIOXKHSIET 3a/1ady B3JIOMa;

— 3¢ deKT 3ayTaHHOCTH — U3MEHEHHE COCTOSIHHS OJHON YacCTHIIbl MOMEHTAIbHO OT-
paxkaeTcs Ha APYTroil, HE3aBUCUMO OT PACCTOSHUS MEKY HUMHU.

OaHUM U3 OCHOBHBIX 3JIEMEHTOB KBAaHTOBOW Kpunrorpaduu sBISETCS KBAHTOBBIN
KaHaJ CBSI3U, KOTOPBIM oOecreunBaeT HaJeKHYIO0 Nepeiady KBAHTOBOT'O COCTOSTHUSI MEXKIY
JIByMsI CTOPOHAMHU.

KBanroBas kpumnrorpadusi mpenjgaraeT HECKOJBKO MPEUMYIIECTB MO CPAaBHEHUIO C
TPaJIULIUOHHBIMU KPUNTOrpahUIECKUMU METOJaMHU:

— o0ecneunBaeT 0E30I1aCHOCTD, ITOCKOJILKY OMUpaeTcs Ha (QyHIaMeHTAJIbHBIE MIPHH-
UMbl KBAHTOBOM MEXaHUKH, oOecreynBaroliie 0e30MacHOCTb. JTO TapaHTUPYET, YTO HU
OJIMH 3JIOYMBIIIJIEHHUK HE CMOXET NEPEeXBAaTUTh WM U3MEHUTH 3allu(pOBAHHbIE JaHHbIE,
He OyTyur 0OHaApYKEHHBIM;

— IO3BOJISIET 0€30MaCHO PACIPOCTPAHATEL KiIfouH mudposanusa ¢ nomombsio KPK, ra-
paHTHUPYIOLEe, O€30MaCHbI 0OMEH KIIIOYaMHU U HE MOXKET OBLITH IEPEXBaue€H TPETHEH CTO-
POHOI. DTO YCTpaHAET PUCK IMepexBaTa WM yTraJblBaHUs KIIOYEH, CYIIECTBYIOIIUMA B Tpa-
JTUIMOHHBIX METO1aX;

— CUMTAETCSl OPUEHTUPOBAHHOM Ha Oy.yliee, MOCKOJIbKY HEeysI3BUMa Mepes MOTEHIH-
AIbHBIMU JTOCTH)KEHUSIMU B 00JIACTU KBAHTOBBIX BBIYMCIIEHUH, KOTOPbIE MOTYT HApYIIUTh
TpaJULMOHHBIE METObI IU(DPOBAHUS;

— WCTIONB3Ys KBAaHTOBBIE KJIIOYH, TApAaHTHPYET, YTO OTIPABUTENh U TOIyYaTelb, a TAKKe
JFOOBIE TIOCPETHUKHA MOTYT O€3011aCHO ayTEHTU(PHIMPOBATE IPYT IPpyTra. ITO MMOMOTaeT MPeIoT-
BPaTUTh HECAHKIIMOHUPOBAHHBIN JOCTYII U 3AIlIUIIAET OT aTaK TUIA «UENIOBEK OCEPEANHE.

B miesioM, nmpenMyIiiecTBa KBAHTOBOUM KPHUIITOTPadUu 3aKITIOYAIOTCS B €€ CIIOCOOHOCTH
o0ecrieunBaTh HaJISKHYIO 3allIUTY, 0€30MacHOe pacipeieiieHHe KITFoUeH, 3alUTy OT JOCTHXKE-
HHI KBAaHTOBBIX BBIYHCIICHUI B Oy/IyIIIeM 1 HaJIS)KHBIE MEXaHU3MBbI ayTeHTH(UKAIIH [2].

[ToTeHnuanpHbIe HEIOCTATKH U OTPAHUYECHUS, CBSA3aHHBIC C KBAHTOBOM KpHUIITOTpa-
(uei, BKIIOYAOT CIeAyIouiee:

— npotokoisl KPK orpanndensl MakcMManbHBIM PacCTOSTHUEM, HA KOTOPOM OHU MO-
IYT OBITh pEaJM30BaHbI. JTO CBSI3aHO C MOTEPEH KBAHTOBBIX COCTOSIHUM uepe3 mepearo-
LIYI0 Cpeay;

— CKOPOCTh PAacHpOCTpaHEHUs] KJIIOYEH 3HAYUTENbHO MEIJICHHEe, YeM B KJlacCuue-
CKOH kpunrorpapuu;

— CTOMMOCTh CHUCTEM KBAaHTOBOH KpHUIITOTpaUU MOXKET OBITh 3HAUUTEIHHO BBIIIE 11O
CPaBHEHUIO C TPAJAUIMOHHBIMU KpHnTorpagudeckumu metofgamu. OKUmaeTcs, 4To Mo Mepe
Pa3BUTHS TEXHOJIOTHH U €€ 00JIee IIMPOKOTO HCIIOIb30BAHUS CTOMMOCTE OY/IeT CHIDKATHCSL.

CoBpeMeHHbIE HCCIEOBaHUS B 00JIACTH KBAHTOBOM KpUIITOTpaduu COCPeIOTOUYCHBI
Ha Pa3BUTHUW KBAaHTOBBIX CETCH W YJIYYIICHUU MPOTOKOJIOB PACHPECIICHUS KBAHTOBBIX
kimoueit (QKD). HaubGonee usBecTHbie mpoTokoibl, Takue kak BB84 u E91, yxe mpone-
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MOHCTPHUPOBATIH CBOIO 3(PPEKTUBHOCTH B JTAOOPATOPHBIX YCIOBHUSIX M B OTPAHUYCHHBIX
KOMMCPYCCKUX IMMPOCKTAaX.

HenaBHue npopsiBbl B 001aCTH KBAHTOBBIX PETPAHCISATOPOB MO3BOJSIOT PACHIUPUTH
JAJIBHOCTh NECPEAaYM KBAHTOBBLIX CHUTHAJIOB, 4YTO ABJISACTCA BaXXHBIM IIAaroM K CO3OaHHIO
rI100aNbHBIX KBAaHTOBBIX ceTeil. Takue ceTn 00emaT cTaTh OCHOBOM AJisi 0€30macHOM 1e-
penaym JaHHBIX Ha OOJbIIKME paccTostHUS Oe3 pucka nepexsaTta. Kpome Toro, BemyTcs pa-
OOTHI 1O CO3/IaHUIO CITyTHUKOBBIX KBAHTOBBIX CETEH, KOTOPhIE CMOTYT 00eCleYuTh 0e30-
MacHYIO CBsA3b HAa YPOBHEC LICJIBIX KOHTUHCHTOB.

KBanroBas kpunrorpacdus npeacTaBiseT co0ol 0JHO U3 caMbIX MEPCIEKTUBHBIX Ha-
NpaBJIeHUN B 00JIaCTH KHOEPOE30MacHOCTH.
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Ilpedocmasnena paszpabomka Komniekca ONsi NPoGeOeHUs MPeHUPOBOK HaA Oanaumc c¢
UCNOTL306AHUEM OANAHCUPOBOUHO20 OUCKA, OCHAWEHH020 aKkcerepomempom. Cucmema nozeonsem
U3MepsImy Yeibl HAKIOHA OUCKA U OMCAEHCUBAMb NOTONCEHUE 2ONEHOCONHO20 CYCMABA 8 PEdCUME
peanvroco epemenu. Pearuzosana mpenupoexa ¢ Ouonocuyeckou oOpamHoil cés3vi0, 8 KOMopou
nayuenm Ynpasisem MemKoU Ha JKpaHe, CMPEeMACh YOepiiCueamv ee 6 YeHmpe MUUUEHU.
Honyuennvie Oannvie Nn03601810M O0OBLEKMUBHO AHATUIUPOBAMb OUHAMUKY B0CCHIAHOGIEHUS U
paspabamvieams — ONMUMATILHBIE NPOSPAMMbLL  peadunumayuyu  NAyueHmos ¢ XpOHUYECKOU
HeCmabunIbHOCMbIO 20JIeHOCMONHO20 CYCMABA U HAPYUWEHUSAMU PAGHOBECUSL.
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The paper presents the development of a complex for balance training using a balancing disc
equipped with an accelerometer. The system allows measuring the angles of inclination of the disc
and tracking the position of the ankle joint in real time. A training program with biological
feedback has been implemented, in which the patient controls a marker on the screen, trying to
keep it in the center of the target. The data obtained allows for objective analysis of the dynamics
of recovery and the development of optimal rehabilitation programs for patients with chronic ankle
instability and balance disorders.
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