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CEKLUSA 1. HAYUYHbIE UCCAEAOBAHUA B YCAOBUAX

LWHPOBON IKOHOMUKHU

YAK 004.89:37.091.3

LWyt M.B. lMpumeHeHue metopoB Retrieval-Augmented Generation aas
MHTEAEKTYaAbHOr0 aHaAu3a 06pa30BaTeAbHbIX AQHHBIX U GOPMUPOBAHHUA
NnepcoHaAM3UpPOBaHHOW 00pPaTHOW CBA3M

Application of Retrieval-Augmented Generation methods for intelligent educational data
analysis and personalized feedback generation

llyr MapuHa BnaguMmupoBHa,
rp. 569122-01.03.02c¢n,

AanbHeBOCTOYHLIW depepanbHblii YHUBEPCHUTET.
Shut Marina Vladimirovna,

Far Eastern Federal University.

Annomayua. B cmamve paccmampubaemcs npumenenue mexvoroeuu Retrieval-Augmented
Generation  (RAG) 044  uHmesleKmyaibHo20 — aHAAu3a — 00pa3oBamesvHuix — OAHHBIX U
abmomamusupoBannozo opmupobanus nepcoHasusupoBanton obpamuon cbA3u  00YUAIOUUMCA.
Axmyasvnocms uccaedobanus 0bycaobaena axkmubHou yugpobusayuein cucmemsl 00pasoBanun u
pocmom 0dvema yuebHoi UHpOpMAY UL, AHAAUS KOMOPOTL Mpedyen SHAYUMEAbHbIX BpeMeHHbIX 3ampam
co cmopons. npenodabamenen. Llervio  pabomvi  sAbasemca  paspabomxa U uccaedobanue
UHMEAAEKIYAAbHOTL  CUCTHEMBL, 006e0UHAIWell  Memodbl  ceMAHmuYeckoeo noucka, obpabomku
ecmecmBerHoe0 A3bIKA U 2CHEPAMUBHLIX A3bik0BbIX Molesell 045 noBbiuieHus kavecmba AHAAU3A
pesyavmamo8 obyuenus. B pabome npedioxena apxumexmypa cucmemst, Granuanouas Mooyab
undexcayuu  yueOHuix — Mamepuarol, MooyAb MOUCKA peseBanmHo20 KOHMEKCmA, —MeXanusm
popmupobanua 3anpocol k 60AbUL0U A3bIKOBOT MOOeAU 1 NOOCUCHIEMY 2eHEPAY UL NePCOHAAUSUPOBAHHBLX
pexomenoayut. [as oyenxu sgpgpexmubrocmu paspabomantoeo 1o0xo0a npobeder 3KCnepumennt Ha
Habope OanHbiX, BKAIOUAIOUEM Pe3YALIAMbL mecmupobanus cmyoenmob u yueOHvie Mamepuatvl
Oucyunaunst. Toryuennvie pesysvmamst nokasaisu yBesuvenue pesebanmuocmu ombemob do 94 %,
CHUXKeHUe KoAuuecmba HepeaebanmHbix pekomeHoayutl bosee uem 6 06a pasa u coxpaujerue Gpemenu
nodeomobBxu unoubudyasvHou obpamuou c6a3u npenodabamerem bosee uem Ha 80 %. Iloayuennsvie
pesyavmams. nodmbepxoaiom nepcnekmubHocmy npumenenus apxumexmyput Retrieval-Augmented
Generation npu nocmpoeHuy UHMeALeKMYasvHulx 0bpasobamenvtoix cepbucof u OemoHcmpupyom
Bosmoxcrocmy OasvHetiuiezo pasbumus nododHuIX peutenutl 6 ycaoBuax yugpoboii mpancopmayuu
o0bpaszobarus.

Katouebvie  caoBa: Retrieval-Augmented — Generation, — uckyccmbeHnviil — UHMEAAEKI,
obpasobamenvrvie OauHvle, NEPCOHAAU3UPOBAHHAA oDpammuaa c6asv, 0oavuiue A3bikoBble MOOedl,
yuppoBusayua 0dpasobanus, UHMEANEKIYAAbHbIE CUCTIEMbL.

Abstract. The paper investigates the application of Retrieval-Augmented Generation (RAG)
technology for intelligent analysis of educational data and automated generation of personalized feedback
for students. The relevance of the study is determined by the rapid digital transformation of education and
the increasing volume of educational information requiring significant analysis efforts from instructors.
The purpose of the research is to develop and evaluate an intelligent system integrating semantic search,
natural language processing, and large language models to improve the quality of educational data
analysis. The proposed architecture includes educational document indexing, semantic retrieval, context-
aware prompt generation, and personalized recommendation modules. An experimental evaluation was
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conducted using a dataset consisting of student assessment results and educational materials. The
proposed approach achieved answer relevance of up to 94%, reduced irrelevant recommendations by more
than two times, and decreased the instructor's time required to prepare personalized feedback by over 80%.
The obtained results demonstrate the effectiveness of Retrieval-Augmented Generation in intelligent
educational systems and confirm its potential for supporting digital transformation in higher education.

Keywords: Retrieval-Augmented Generation, artificial intelligence, educational data,
personalized feedback, large language models, digital education, intelligent systems.

AKTyaAbHOCTb

CoBpeMeHHbIXW 3Tan pa3BUTUA UHGOPMALMOHHBLIX TEXHOAOTUA XapakTepusyercs
aKTUBHbIM BHEAPEHUEM MHTEAMEKTYaAbHbIX CUCTEM NMpPaKTUYECKU BO BCE Chepbl YEAOBEUECKOW
AefTeAnbHOCTH. OAHMM U3 KAIOYEBLIX HanpaBAeHUW UMPPOBOW TpaHCHOpMauuu SIBAAETCA
obpa3oBaHue, rpe MNPUMEHEHUWE TEXHOAOTMA MCKYCCTBEHHOTO MHTEAAEKTA  MO3BOASIET
aBTOMaTU3upoBaTb 06paboTKy UHPOPMaLMK, NOBbICUTL KaUeCTBO 06pa3oBaTEeALHOIO Npouecca 1
CHM3UTb Harpy3ky Ha npenopaBatened. OcoOeHHO aKTyaAbHOW CTaHOBMTCA 3apaua
GOpMUpOBaHHUA MHAWBMAYaAM3UPOBAHHOW 00paTHOM CBA3M, MOCKOAbKY COBPEMEHHbIE
obpa3oBareAbHble NPOrpaMMbl OPUEHTUPOBAHBI HE TOAbKO Ha KOHTPOAb 3HaHWI CTYAEHTOB, HO U
Ha CONpOBOXAEHHE X 06pa30BaTeAbLHON TPAEKTOPUM.

B TpapuuMOHHOW NpaKTUKe npenopaBaTeAb aHaAM3UPYeT pesyAbTaTbl TECTUPOBAHUA,
NpaKTUYeCKUX 3apaHuii, AabopaTopHbIX paboT 1 Apyrux BUAOB KOHTPOAS BPYUHYIO. [Tpu 06yyeHnn
00AbLIMX aKaAEMUYECKMX Tpynn NOAOOHAs AeATEeAbHOCTb TPEOyeT 3HAUUTEAbHbIX BPEMEHHbIX
3aTpar, 4To 3ayacTyio NPUBOANT K UCNIOAb30BAHUIO LLAOAOHHBIX PEKOMEHAALMIA, HE YUUTbIBAOLLMX
MHAMBUAYaAbHbIE 0COOeHHOoCcTM obyuatowmxcs. B pesyabtate cHuxaetca 3OPEKTUBHOCTb
obpatHOM CBA3M M  YMeHblIAeTCA BO3MOXHOCTb CBOEBPEMEHHOW  KOPPEKTUPOBKM
o6pa3oBaTeAbHOro npolecca.

Pa3BuTHe 6oAbLIMX A3LIKOBLIX MoAenei (Large Language Models, LLM) 0TKpbiAO HOBbIe
BO3MOXHOCTH aBTOMATU3aLMU UHTEANEKTYaAbHOM 00paboTKKU TeKCToBOW MHPOpMauuK. OpHAKO
UCMOAb30BaHWE UCKAOUUTEALHO FreHepaTUBHbIX MOAEAEN UMEET PAIA OrpaHNUYeHnid. Takue MoAenu
cnocobHbl GpopmupoBaTh OTBETHI Ha OCHOBE BHYTPEHHMX NapaMeTpoB, HO He oOaapatoT
aKTyanbHOM MHQOpPMaLMEed O KOHKPETHOW NPeAMETHOW 06aacTH M MOryT reHepupoBaTb
HEAOCTOBEPHbIE CBEAEHMS, YTO 0COOEHHO KPUTMYHO AAA 00pa3oBaTeAbHOW cpeabl. OAHMM U3
Haubonee nepcneKTUBHLIX CNOCO60B peleHus AaHHOM NpobAeMbl ABASIETCA TeXHOAOTUA Retrieval-
Augmented Generation (RAG), 00beAMHAIOWANA CEMAHTUYECKUA TMOUCK PEAEBAHTHOM
UHGOPMALUM C BO3MOXXHOCTAMMU reHepaTUBHbIX A3bIKOBbIX MOAEAEH.

Apxutektypa RAG npeanonaraer npeaABapuTeAbHbIA MOMCK Haubonee peneBaHTHbLIX
AOKYMEHTOB B CneLMaru3upoBaHHOW 0a3e 3HaHWI ¢ nOcAeAylolwer nepepayed HaMAEHHOrO
KOHTEKCTa A3bIKOBO MOAEAU ANA GOPMUPOBaHUA OTBETA. TaKOW NOAXOA MO3BOAAET CyLLLECTBEHHO
NOBLICUTb  AOCTOBEPHOCTb  reHepupyemod  WUHOOPMaUUM, YMEHbWUTb  BEPOATHOCTb
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BO3HMKHOBEHUA TaK Ha3blBaeMblX «FaMIOLUMHALMIA» MOAEAM U 06ecneyntb MCNOAb3OBaHHUE
TOALKO NPOBEPEHHbIX HCTOYHUKOB AAHHbIX.

B nocrepHue ropbl TexHoAorMM RAG aKTMUBHO NpUMEHAKOTCA npu  pa3pabotke
KOPNOPATUBHLIX MHTEAEKTYaAbHbIX MOMOLLHUKOB, MOUCKOBLIX CUCTEM HOBOIO MNOKOAEHMS,
MEAULMHCKUX UHOOPMALIMOHHBIX CEPBUCOB U LUOPOBLIX acCUCTEHTOB. BMecTe ¢ TeM BONpocChl
UCNOAL30BaHUA NOAOOHLIX apxXUTEKTYP B 06pa3oBaTeAbHON aHAAUTUKE OCTAKOTCA HEAOCTATOYHO
UCCAEAOBAHHbIMU. BOALIUIMHCTBO CyLECTBYIOWMX pPELIEHUA OPUEHTUPOBAHbl Ha MNOUCK
UHOOpPMALUUM MO yyebHbLIM MaTepuanam, TOrAQ KaK 3apaud aBTOMATMYECKOTr0 aHaAu3a
pe3yAbTaToB 00yuyeHWs U GpOPMUPOBAHUA NEPCOHAAM3UPOBAHHLIX PEKOMEHAAUMHA TpeobytoT
KOMNAEKCHO 06paboTkn pasHOPOAHBIX AQHHbIX.

B Hacroswen pabote npepnaraeTca  MHTEAMEKTYaAbHasi CMCTeMa  aHaau3a
obpa3oBaTeAbHbIX AAHHbIX, OCHOBaHHas Ha apxutektype Retrieval-Augmented Generation. B
OTAMYME OT TPAAULMOHHDBIX YaT-60TOB CMCTEMA UCMOAb3YET HE TOAbKO A3bIKOBYH) MOAEAb, HO U
cneuMarM3upoBaHHyl0 0a3y 3HaHWK, BKAOYalOWY Yy4yebHble MaTepuanbl AWUCLUNAMHBI,
pe3yAbTaTbl TECTAPOBAHUSA U CBEAEHUSA 00 ycneBaeMOCTH CTYAEHTOB. IT0 N03BOASET GOPMUPOBATDL
PEKOMEHAALMU, OCHOBAHHbIE HA OOLEKTUBHLIX AAQHHbIX KOHKPETHOT0 00pa3oBaTeAbHOrO
npouecca.

Lleab McCAepOBaHMA 3akntouaeTcd B pa3paboTke WM 3KCNEPUMEHTAAbHOW OLEHKe
MHTEANEKTYaAbHOM CUCTEMbl aHaAM3a 00pa30BaTeAbHbIX AAHHbLIX, UCMOAb3YHOLLEA APXUTEKTYpY
Retrieval-Augmented Generation aaa dopmupoBaHMs nepcoHaAM3MPOBaHHOK 006paTHO CBA3M
obyuatowmmces.

AN AOCTHXKEHUSA OCTABAEHHOM LIEAU ObIAM CHOPMYAUPOBAHbLI CAEAYHOLLME 3aAQYUM:

1. BbINOAHUTb aHaAM3 COBPEMEHHbIX MOAXOAOB K WHTEMEKTyaAbHOW 06paboTtke
06pa3oBaTeAbHbIX AQHHBbIX;
paspabotatb apxuTeKTypy cuctembl Ha ocHoBe Retrieval-Augmented Generation;
peaAu30BaTb MeXaHW3M CEMaHTMYECKOro NOMCKa peAeBaHTHOM MHOOPMaLIUK;
uccaepoBaTb 3GGEKTUBHOCTb UCNOAb30BaHMA RAG npu aHaAM3e pe3yAbTaToB 00yueHus;

ok~ DN

NPOBECTU IKCNEPUMEHTAALHYIO OLEHKY KauyecTBa CGOPMUPOBAHHLIX PEKOMEHAALMIA U
CPaBHUTb MOAYYEHHbIE pe3yAbTaTbl C TPAAWLMOHHBIM UCMOAb30BaHUEM OOAbLIOK
A3bIKOBOI MOAEAU 6€3 NPUMEHEHNA MexaHW3Ma NOUCKa.

Mpeanaraembiii NOAXOA HanpaBAEH Ha NOBbIWEHUE KauecTBa LMPPOBLIX 00pa30BaTEAbHbIX
CepBUCOB, CHWKEHWE TPYAO3aTpaT npenoAaBaTenei U pa3BUTUE UHTEANEKTYaAbHbIX UHCTPYMEHTOB
NOAAEPXKU NPUHATUA pelleHni B 06pa3oBaTeAbHON AEATEALHOCTH. B ycnoBuAX uudpoBusaunu
obpa3oBaHua NOAOOHbIE peleHUs CnocoOHbl CTaTb BaXHbIM 3AEMEHTOM COBPEMEHHbIX
o6pa3soBateAbHbIX TAaTGOpM, 06ecneunBasn 6oree 00bEKTUBHLIA aHAaAM3 PE3YALTATOB 00yUeHUs U
¢$opmupoBaHKUE NePCOHAAM3UPOBAHHON 00paTHON CBA3M.
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1. MeToAbI U METOAMKH HCCAEAOBAHUA
1.1 ApxuTeKTypa UHTEAAEKTyaAbHOU CUCTEMBI

B pamkax uccaepoBaHMA pa3pabotaHa MHTEANEKTYaAbHasi cuctema GOpMUpOBaHMA
nepcoHaAU3UpOBaHHOW 00paTHOM CBA3M, OCHOBaHHAA Ha apxutektype Retrieval-Augmented
Generation (RAG). MNpepanaraembii noaxop 06beAMHAET METOAbI MHGOPMALIMOHHOIO NMOMCKA,
06paboTKK eCTECTBEHHOTO A3blKa U TEHEPATUBHOTO MCKYCCTBEHHOTO MHTEANEKTA.

B oTAMuUME OT TPAAMLIMOHHDIX A3BIKOBBIX MOAEAER, GOPMUPYIOLLUX OTBETbI UCKAOUUTEABHO
Ha 0CHOBE BHYTPEHHUX NapameTpoB, apxutektypa RAG UCNOAb3YeT BHEIWHUNA UCTOUHUK 3HAHUM,
COAEPXaLUWIA aKTyaAbHY) MHOOPMALMIO N0 UCCAEAYEMOI NpeAMETHOW obaacTU. ITO No3BoAseT
3HAUMTEAbHO MOBLICUTbL AOCTOBEPHOCTL (OPMUPYEMbIX OTBETOB MU YMEHbLIUTL BEPOATHOCTb
reHepauuu HEKOPPEKTHOW UHGOPMALIMM.

OyHKUMOHAAbHAA cxema pa3paboTaHHOW CUCTEMbl BKAOUAET CAEAYHOLME OCHOBHbIE
KOMMOHEHTbI:

1. MOAyAb 3arpy3ku 06pa3oBaTeAbHbIX AAHHbIX;
MOAYAb TPeABapPUTEAbHOH 06pabOTKK AOKYMEHTOB;
MOAYAb OCTPOEHUA 6a3bl 3HAHWK;
MOAYAb BEKTOPU3ALUMU TEKCTOB;
MOAYAb NOUCKA PeAeBaHTHLIX AOKYMEHTOB;
MOAYAb GOPMUPOBaHUA 3anpoca;
60AbLIAA A3bIKOBAA MOAEAD;

©® N o O kDb

MOAYAb FeHepaLum1 nepcoHaAu3upoBaHHOW 06PaTHOM CBA3M.

Ha nepBom 3tane npenopaBaTeAb 3arpyxaeT pesyabTaTbl TECTUPOBAHWUA CTYAEHTOB,
yuebHble MaTepuanbl U AONOAHUTEAbHbIE AOKYMEHTbI AUCLUMNAWHDI. [Tocae 3arpy3Ku BbiNOAHAETCA
npeaBapuTeAbHas 06paboTka TEKCTOBOM MHPOPMALIMK, BKAIOYAIOLLAA OYUCTKY AAHHBIX, yAAAEHHE
CAYXEOHbIX CMMBOAOB, HOpPMaAW3aUMI0 TeKcTa M pa3bueHue AOKYMEHTOB Ha Heboabluue
CMbICAOBbIE GpparMeHThbl (YaHKK).

MUcnoab30BaHKE YAHKOB NO3BOAIET YBEAUUUTL TOYHOCTb NOMCKA UHPOPMALMU, NOCKOALKY
A3bIKOBOI MOAEAM NepeAaeTcs TOAbKO Haubonee peneBaHTHAN YacTb AOKYMEHTA, a He BECb TEKCT
LLeAMKOM.

Mocne NOATOTOBKM A@HHBIX KaXAblM TEKCTOBbIM pparmeHT npeobpasyetcs B YACAOBOE
npeactaBaeHue (3mM6epAMHT) npu nomowu mopeau Sentence-BERT. [oayyeHHble BEKTOpbI
COXPaHAITCA B BEKTOPHOI 6a3e AaHHbLIX U UCMOAL3YIOTCA AAA MOCAEAYIOLLETO CEMAHTUYECKOro
MOUCKa.

Korpa noab3oBaTeAb OTNpaBASET 3anpoc CUCTEME, BbIMOAHSIETCA MOUCK Haubonee
peneBaHTHbIX GparmeHTOB 6a3bl 3HaHWI. 3aTeM HalAEHHbIA KOHTEKCT 06bEeAUHAETCA C 3anpoCoM
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NoAb30BaTeAs U nepeAaeTca 60AbLIOW A3bIKOBOW MOAEAU, KOTOpas ¢OPMUPYET UTOTOBLIN OTBET C
YYeTOM HaWAEHHOW UHPOPMALIMH.

Takum obpa3om, reHepauus PeKOMEHAAUWH OCHOBLIBAETCA HE TOAbKO Ha 3HAHMAX
A3bIKOBOW MOAEAM, HO U HA peanbHbiX 00pa30BaTeAbHbIX AAHHbIX, YTO CYLLECTBEHHO NOBbILWAET
KayecTBO OTBETOB.

1.2 NpeaBaputeAbHasn 06paboTka AaHHbIX

UccaepoBaHue NMpPOBOAMAOCH HAa 00pa3oBaTeAbHbIX AAHHBIX, COAEPXALLMX PE3yAbTaThl
TECTUPOBAHUA CTYAEHTOB U yueOHble MaTepUanbl AUCLIUNAKHBI.

MpeaBapuTenbHas 06paboTka BKAOUAAQ HECKOAbKO NOCAEAOBATEAbHbIX 3TaNOB:
yAaAeHWE NYCTbIX CTPOK;
yAaAeHuWe cneLmnanbHbIX CHMBOAOB;
npuBeAeHHUe TEKCTa K eauHoMy ¢popmarty koaupoeku UTF-8;
pa3bueHue AOKYMEHTOB Ha CMbICAOBbLIE OAOKH;
CO3AaHWE UAEHTUPUKATOPOB AOKYMEHTOB;

o gk W e

COXpaHeHUe MeTaAaHHbIX.

Pa3zbueHne AOKYMEHTOB Ha CMbICAOBbIe OAOKM SIBAIETCA OAHWM M3 KAKOYEBbLIX 3TanoB
apxutektypbl Retrieval-Augmented Generation. Caulikom O60AbluME ¢parmMeHTbl COAEpXaT
3HauMTeAbHbIA 06beM HepeneBaHTHOW MHOOPMALMH, TOTAA KaK Ype3MepHO ManeHbKue OAOKM
NPUBOAAT K NOTEPE KOHTEKCTA.

B pabote ucnoabzoBanoch pazbueHue AOKYMEHTOB Ha pparmeHTbl o6bemom 400-600
TOKEHOB C nepekpbiTieM 50 TOKEHOB, 4To 06ecneuynMBaeT CoXxpaHeHUe CMbICAOBLIX CBA3EH MEXAY
COCEAHMMMU YaCTAMM TEKCTA.

1.3 BektopHoe npeAcTaBAEHHE AOKYMEHTOB

Anq peanu3auyum ceMaHTUUEeCKOro NOUCKa TEKCTOBbIE AOKYMEHTbI ObiAM Nnpeobpa3oBaHbl
B MHOrOMepHOE BEKTOPHOE NPOCTPAHCTBO.

Kaxaomy pokymeHTy D;cOOTBETCTBYET BEKTOP NPU3HAKOB

Xi=(X1,X2,...,X),
rae

— N - pasMepHOCTb NPOCTPaHCTBa NPU3HAKOB;

— X - KOOpAWHATbI 3IMbepAUHTa.

MoAayueHne ambeAAMHIOB BbIMOAHAAOCH C MCMOAb30BaHWeM Mopeau Sentence-BERT,
obecneunBaioLLEN BbICOKOE KauecTBO NPEACTABAEHHA CMbICAOBOTO COAEPXKaHUSA TEKCTA.

B otauune ot kKnaccuueckoir mopeau TF-IDF, coBpeMeHHble aIMOEAAUHTU NO3BOAAIOT
YUUTbIBaTb CEMAHTUYECKOE CXOACTBO MEXAY CAOBAMU U NPEANOXKEHUAMM.
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Hanpumep, npearoxeHus
«CTyAEHT UCTIbITLIBAET CAOXKHOCTH NPU PELLIEHWU 3aAau N0 AMHEHHOH anrebpe»
U
«Y obyuatoweroca HabAAaOTCA NPoO6AEMbI C TEMOI AMHEHHOH anrebpbl»
OyAyT MMeTb 6AU3KME BEKTOPHbIE NPEACTABAEHUS, HECMOTPSA Ha OTCYTCTBUE NOAHOTO COBMAAEHMA
CAOB.
910 0c06EHHO BaXXHO NPU aHaAU3e 00pa30BaTEAbHbIX AAHHbLIX, MOCKOAbKY CTYAEHTbl U
npenoaaBaTeAu MOTYT UCNOAb30BaTb Pa3AMyHble GOPMYAUPOBKU OAHOM U TOM Xe TEMbI.

1.4 CemaHTHYECKHii NOUCK
Mocre npeobpa3oBaHMA AOKYMEHTOB B 3MOEAAMHTHM BbINOAHAETCA NMOMCK Haubonee
peneBaHTHbLIX pparMeHTOB.
Ans OueHKM 6AU30CTH ABYX BEKTOPOB MCMOAL3YETCA KOCMHYCHAA Mepa CXOACTBa
(A B AxB
sl B) = e
rae
— A - 3mbeAAMHT NOAL30BATEABCKOTO 3anpoca;
— B - ambeAAMHT AOKYMEHTA.
3HaueHne GYHKLMU NPUHUMAET 3HaueHusa ot -1 po 1.
Yem OAMXKE 3HAUEHME K €AMHMLE, TEM BbIlE CMbICAOBOE CXOACTBO MEXAY 3anpocom
NOAb30BaTeAS! U HANAEHHBIM AOKYMEHTOM.
Mocae BbluMCAEHUA PACCTOAHUA CUCTEMA COPTUPYET HaNAEHHbIE AOKYMEHTbI U BbibMpaet
Top-k Hanbonee peneBaHTHbIX GparMeHToB.
B pamkax uccaepoBaHua 3HaueHue napamertpa k=>5.
Takoe KOAMYECTBO AOKYMEHTOB OKAa3aA0Cb ONTUMAAbHbIM C TOYKM 3PEHUS MOAHOTHI
KOHTEKCTa U CKOPOCTU reHepaLum oTBeta.

1.5 GopmupoBaHue 3anpoca K A3bIKOBOH MOAGAH

Mocne 3aBepluieHMss NOUCKA HaWAEHHble AOKYMEHTbl OObEAWHAOTCA € MCXOAHBIM
3anpocomM NoAb30BaTeAd.

UToroBbIf 3anpoC UMEET CAEAYHOLLYHO CTPYKTYPY:

P=(Q,CR),

rae

— Q - noAb30BaTEALCKMIA 3aNPOC;

— C - HallpAEHHBI| KOHTEKCT;

— R - cUcTEMHAA MHCTPYKUUA.
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MoAyuyeHHbIM NnpoMNT nepeAaeTcs 60AbLIOW A3bIKOBOH MOAEGAK.

NUcnoab30BaHWE KOHTEKCTA NO3BOAAET 3HAYUTEALHO YMEHbLUNUTL BEPOATHOCTb NOABAEHMA
HEAOCTOBEpHOM MHOOpMauMM UM  obecneuMBaeT MCNOAb30BAHME TOAbKO  HAWAEHHbIX
o6pa3oBateAbHbIX MaTep1anoB.

Kpome Toro, B cucteme peanu3oBaHbl pOAEBbIE OFPaHMYEHUA AOCTYNa.

Ecav nonb3oBatenb MMeEET pOAb NpenoAaBaTend, fA3bIKOBOW MOAEAM NepeAaroTes
pe3yAbTaThl TECTUPOBAHMUA CTYAEHTOB, CBEAEHUA 00 ycneBaeMoCTH M yuebHble MaTepUansl.

Mpu obpalieHUn CTyAeHTa AOCTYN K MEPCOHAAbHbIM AAHHbLIM APYTMX 06ydarolmxcs
6nokupyetc. B 3toM cayyae cucTemMa MCMOAL3YET TOAbKO OOLLEAOCTYMHbIE MaTepUanbl
AUCLMNAUHDI.

MopobHbIM MexaHM3M obecneunBaer cobaopeHue TpeboBaHMKW WHOOPMALMOHHOM
6e3onacHocTH 06pa3oBaTeAbHON CpPeAbl.

1.6 AAropuTM $OpPMHPOBaHHKA NEPCOHAAW3HPOBaHHOK 00paTHOM CBA3H
®opmupoBaHUe peKOMEHAALMI BbINOAHAETCA B HECKOAbKO NOCAE€AOBATEAbHbIX 3TaNoB.
J1an 1. AHaAM3 pe3yAbTaTOB TECTUPOBAHMUA.
13 3neKTpOHHOM TabAULIbI U3BAEKAIOTCA PE3YAbTaTbl KAXAOIO CTYAEHTa.
A KaXKAOro NOAb30BaTeAs ONpeAeAieTca:
CpeAHUN bann;
KOAWYECTBO MOMbITOK;
NPOLEHT YCNELWHOCTH;
TeMbl ¢ HAMOOALLIMM KOAMYECTBOM OLIMOOK.
J1an 2. AHaAu3 coAepXKaHUA TECTOB.
MUcnoab3ya TeKCTOBbIE MaTepuanbl AUCLMNAMHBI, CUCTEMA ONPeAEAsieT TeMbl, COOTBETCTBYHOLIUE
BONpPOCam, B KOTOPbIX CTYAEHT AONYCTHUA OLLMOKK.
Jr1an 3. lNoUcK AONOAHUTEALHBIX MaTepPUanoB.
A KaXKpoi Npo6AEMHOI TeMbl BbINOAHAETCA NOUCK PEAEBAHTHLIX AOKYMEHTOB 6a3bl 3HaHUM.
Jtan 4. leHepauuns peKoMeHAaLUHN.
boabLias A3bIkOBasA MOAEAL NOAYYaAET:
pesyAbTaThl CTYyAEHTa;
HalAEHHbIE AOKYMEHTI;
onucaH1e AUCLUNAUHDI;
wabAoH obpaTHOl CBA3K.
Mocae atoro GopmupyeTca nepcoHaAM3UPOBaHHbIA OTYET.
OTueT BKAKOYAET:
CHUAbHbIE CTOPOHBI 00yyatoulerocs;
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npo6AeMHble TEMbI;

peKoMEeHAaLMM N0 NOBTOPEHUI0 MaTepHana;
CCbIAKM Ha COOTBETCTBYHOLLIUE Ppa3AeAbl KYpCa;
WHAMBUAYaAbHbIW NAGH NOATOTOBKH.

1.7 Kputepuu oueHKH 3pPeKTHBHOCTH
AN OLEHKM  KauecTBa  NPEAAOXKEHHOW  CUCTEMbI  MCMOAb3OBaACA
KOAMYECTBEHHbIX NOKa3aTenen.
CpeaHee Bpems OTBETa

T =

=~

N
S
i=1

rae
— N - KOAMUECTBO 3anpoCoB;

— ti- Bpemsa 06pabotku i-ro 3anpoca.

CpeAHee YACAO UCTIOAb30BaHHbIX YaHKOB

N
1
C= Nz Ci
i=1

rAé Cj - YUCAO AOKYMEHTOB, UCNTOAb30BaHHbIX NPU reHepaLiuu oTBeTa.

Aonn peneBaHTHbIX OTBETOB

rae Nr - KoAMYecTBo peneBaHTHbIX OTBETOB.

TOYHOCTb COOAHOAEHUA POAEBLIX OrPaHUYEHUH
NC
A=—,
N

rae Nc - UUCAO 3aNPOCOB, AA KOTOPbIX KOPPEKTHO COOAIOAEHBI NpaBa AoCTyNa.

KOMIAEKC

MpeanoxeHHas MeToAMKa 06bEeAUHAET COBPEMEHHbIE METOAbI 00PabOTKM CTECTBEHHOTO

A3blKa, TEXHOAOTUM CEMAHTUUECKOIO NOUCKA U reHepaTUBHbIE AA3bIKOBblE MOAEAU. B oTAMUME OT

Knaccuueckux var-6otoB, paspabotaHHas cuctema UCMOAb3YET NPOBEPEHHYH 6a3y 3HaHUK

06pa3oBaTeAbHO OpraHU3aLMUm, YT0 NO3BOASIET 3HAUUTEABHO NOBbICUTL KAUECTBO GOPMUPYEMbIX

peKOMEeHAALMIA U CHU3UTL BEPOATHOCTb reHepaLuu HeAOCTOBEPHOW MHPOPMALUK.
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2. JKcnepuMeHT
2.1 LieAb aKcnepuMeHTa

LeAbto akcnepumeHTa ABASINACL OLEHKA 3OPEKTUBHOCTM NMPUMEHEHUA apXMTEKTYpbl
Retrieval-Augmented Generation npu aHaau3e 06pa3oBaTeAbHbIX AAHHbLIX U pOPMUPOBAHWUU
NnepcoHaAU3UPOBAHHOW 06pPaTHOM CBA3U NO CPABHEHMIO C UCTIOAb30BAHWEM OOAbLLIOI A3bIKOBOW
MoAeAU 6e3 NOAKAOUEHMSA BHeLIHe#H 6a3bl 3HaHUM.

B xoae uccaepAOBaHUA OLEHWBAAOCh BAUSIHUE MeXaHU3Ma CeMaHTMUYECKOro Nnoucka Ha
KayecTBO reHepupyemMbIX PeKOMEHAALWIA, NOAHOTY OTBETOB, COOAOAEHUE POAEBbIX OFPAHUYEHUH
AOCTYNna ¥ Bpems 06paboTku NoAb30BaTEALCKUX 3aNpOCOB.

2.2 JKCNepUMEeHTaAbHbIH CTEHA

PaspabotaHHasa cuctema 6bina peaA3oBaHa Ha A3blke NporpammupoBaHusa Python ¢
ucnoab3oBaHuem Beb-pperimeopka Django.

B KauectBe OCHOBHbIX MPOrpaMMHbIX KOMMNOHEHTOB UCMOAb30BAAUCH:
Python 3.12;
Django;
LangChain;
Sentence-Transformers;
FAISS (BeKTOpHOE XpaHUAULLE);
Pandas;
NumPy;
OpenRouter API ¢ 0TKpbiTOi 60AbLLON A3LIKOBOW MOAEALIO.

TectTupoBaHWe MNPOBOAMAOCH HA MNEPCOHAAbHOM KOMMbIOTEPE CO  CAEAYHOLMUMU

XapaKTeEpUCTUKaAMU.
Mapamerp 3haueHue
Mpoueccop AMD Ryzen 5
OneparuBHas namATb 16Tb
OnepaunoHHan cuctema Windows 11
Python 3.12

2.3 UcxopHbie AaHHbIE
AN NpOBEAEHUSt UCCAEAOBAHUA UCMOAL30BAAUCh PeanbHble 00pa3oBaTeAbHble AAHHbIE
AUCLUNAUHDI.
dKcnepuMeHTaAbHasn BbIOOPKa BKAKOYAAQ:

lNoka3sateAb 3HaueHue
Yye6HbIX NAaHOB 17
Pe3yAbTaToB CTYAEHTOB 70
TeKcToBbIX TECTOB 4
ChopmMMpoBaHHbIX YaHKOB 184
MoAb30BaTEALCKUX 3aNpOCOB 120
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basa 3HaHui copepxana:
— paboune nporpaMmbl AUCLUNAWHDI;
— y4yebHO-MeTOAMYECKHE MaTepHUanbl;
— pes3yAbTaTbl TECTUPOBAHUA CTYAEHTOB;
— ONMCaHus TEM Kypca;

— TEKCTOBbl€ 3aAaHUA.

Mocae npepBapuTeAbHOW 00PAOOTKM AOKYMEHTbI ObiAM Pa3bUTbl Ha YaHKKU pa3Mepom
400-600 TOKeHOB C NOCAEAYIOLLEH BEKTOPU3aLMUEN U HHAEKCALIMEN.

2.4 MetoavKa OLEHKH

A OLEHKHU 3O EKTUBHOCTH CUCTEMbI UCTIOAb30BAAUCH CAEAYHOLLME NOKA3ATEAU:
— cpeAHee Bpems GOpMUPOBaHUA OTBETA;
— cpeAHee KOAUYECTBO UCMOAb30BaHHbIX YaHKOB;
— PpeneBaHTHOCTb OTBETa;
— MOAfl OTBETOB, 0TOOPaXEHHBIX MOAHOCTbLIO 6€3 06pbiBa;
— AOAf UCMOAb30BaAHMA UCTOPUU AUANAOTa;
— AOAA HEPEAEBAHTHbLIX OTBETOB NPU CMEHEe TeMbl;
— TOYHOCTb COOAOAEHMSA POAEBbIX OFPAHUUEHUM.

PeneBaHTHOCTb OTBETOB OLEHMBAAACb 3KCMEPTHbIM MeToAOM. Tpu npenopaBaTens

He3aBUCMMO aHaAM3UPOBAAW OTBETHI CUCTEMbI MO LKaAe OT 1 Ao 5, rae:

— 5 - NOAHOCTBIO COOTBETCTBYET 3anpocy;
— 4 - COOTBETCTBYET C HE3HAUUTEABHBIMU 3aMEeYaHUAMM;
— 3 - YaCTUYHO COOTBETCTBYET;
— 2 - COAEPXHT CYLLECTBEHHbIE OLUOKHK;
— 1 - oTBET HEpeAeBaHTEH.
MtoroBas oueHKa BbIYMCAINACh KaK CpeAHee apudMeTHUecKoe.

2.5 Pe3yAbTaTbl HCCAEAOBaHHA
Ansi cpaBHeHuUs GbIAM pacCMOTPEeHbl ABa BapUaHTa paboTbl cUCTEMDbI:
BapuaHT 1 — ncnoAb30BaH1E TOAbKO O0AbLLIOH A3bIKOBOWH MOAEAK.
BapuaHT 2 — ucnoab3oBaHue apxuTekTypbl Retrieval-Augmented Generation.
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Tabauua 1

CpaBHeHHe 0CHOBHbBIX OKasaTeAeH
Mertpuka LLM RAG
CpeaHee BpeMs 0TBeTa, C 2,1 2,6
PeneBaHTHOCTL OTBETOB, % 78 94
MNonHoTa oTBETa, % 81 96
HepeneBaHTHble OTBETHI, % 17 6
MUcnonb3oBaHue ucTopuu | 72 73
Auanora, %
CobntopeHue poaeBbix | 91 100
orpaHuWyeHuin, %
OTBeT 0TO6paXEH NOAHOCTLIO, % 94 99

MoAyyeHHble pesyAbTaTbl MOKa3biBAKT, YTO MCMNOAb30BaHUE apxuTekTypbl Retrieval-
Augmented Generation n03BOAMAO 3HAUUTEABHO MOBBLICUTL KAYeCTBO Pab0Tbl MHTEMEKTYaAbHOW
CUCTEMDBI.

Hecmotpss Ha yBeAMueHWe CpeAHero BpemeHM dopmupoBaHuA otBeta Ha 0,5 c,
NpUMeHeHe CeMaHTUYeCKOro noMcka 06ecneunno cyLLecTBEHHbIA pOCT KauecTBa reHepupyemon
UHOOPMALUK.

Haunbonee 3ameTHOe yayuLieHWe HabAOAQETCA NO NOKA3aTeAl) peAeBaHTHOCTH OTBETOB,
KOTOpbIA yBeAnuuAaca ¢ 78 p0 94 %. 1o cBA3aHO C TeM, UTO A3bikoBasd MOAEAb UCMOAb30BaAa
HalAEHHbIe AOKYMEHTbI 06pa3oBaTeAbHOM 0a3bl 3HAHMIA, @ He TOAbKO COOCTBEHHbIE BHYTPEHHUE
3HaHuA.

KoAnuecTBO HepeAeBaHTHbIX OTBETOB YMEHbLUMAOCH NPAKTUYECKU B TPU pa3a.

0co6eHHO BaXHO, YTO NPU UCMOAb30BaHWUK apXuTeKTypbl RAG He 6bin0 BLISBAEHO CAyyaeB
HapyLLEHWA POAEBbIX OrPaHUYEHUM AOCTYNA K AAHHbIM CTYAEHTOB.

Tabauua 2
WUcnoAb3oBaHHe 6a3bl 3HaHWH
Nokasareab 3HaueHue
CpeAaHee YUCAO HalAEHHbIX YaHKOB 5
CpeaHee YUCAO UCMOAb30BAHHbIX YaHKOB 4,8
CpeAaHan AAMHA KOHTEKCTa 2120 ToKkeHOB
CpeaHan AAMHa oTBeTa 405 croB

MoAyyeHHble pe3yAbTaTbl MOKAa3blBalOT, 4TO fA3bIKOBasi MOAEAb MCNOAb30BaAa
NpPaKTMYECKU BCE HaAEHHbIE AOKYMEHTbI NPU reHepaLunun oTBETa.
1o CBUAETEALCTBYET O BbICOKOW 3 PEKTUBHOCTH MeXaHM3Ma CEMAHTUUYECKOro NOUCKa.

Tabauua 3
KauecTtBo nepcoHarH3HpoBaHHOH 0OpaTHO# CBA3K
Nokasarenb 3HaueHue
KoppeKTHo onpeaeneHbl chabhle TeMbI 95 %
KoppeKTHO onpeaeneHbl CUAbHBIE CTOPOHDI 93 %
[lone3HOCTb peKOMEeHAALMi (3KCNepTHasA OLEHKa) 4,7n35
0061135 yAOBAETBOPEHHOCTb NPenoAaBaTeneit 4,8u35
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JKcneptol OTMETUAM, YTO PEKOMEHAAUUM, CHOPMUPOBAHHbLIE CUCTEMOM, 6biAu
AOCTAaTOYHO I'IOApOﬁHbIMM, COAEpPXanu CCbIAKM Ha COOTBETCTBYHOLIME TEMblI Kypca U MOIAU
UCNMOAb30BaTbCA NpenojaBaTeAdMU 6e3 CyLLLleCTBEHHOI0 peAaKTUPOBaHUA.

2.6 06cyxaeHHe pe3yALTaToB

lpoBepéHHOE HcCAepOBaHWE MNOKasano, 4T0 npumeHeHue Retrieval-Augmented
Generation aBAseTcs 3G GEKTUBHBIM NOAXOAOM AASl aHAAW3a 00pa30BaTEAbHbIX AAHHbIX.

Ucnoab3oBaHWe BHeLLHEH 6a3bl 3HaHWI NO3BOAMAO YMEHbLIWTL 3aBUCUMOCTb KayecTBa
OTBETA OT BHYTPEHHUX 3HAHWI A3bIKOBOKH MOAEAU U 06ecneunTb reHepaLulo PEeKOMEHAALUA Ha
0CHOBE AOKYMEHTOB KOHKPETHOW 06pa3oBaTeAbHOM OpraHU3aLuH.

Kpome Toro, MCnoAb30BaHMe CEMaHTUYECKOrO NOMCKA NO3BOAMAO KOPPEKTHO YUUTbIBATL
coAep)XaHMe pabouux nporpamMmm AWUCUMNAMHLI, Pe3yAbTaTbl TECTUPOBAHUA U yuebHble
mMaTtepuanbl, YT0 NPAKTUYECKU HEBO3MOXXHO NPU UCNIOAb30BaHWUU A3bIKOBOW MOAEAU 6e3 pocTyna
K 3TUM AQHHbIM.

CaepyeT OTMETUTb, YTO NMpPUMeHeHWe apxuTekTypbl RAG conpoBoXAaeTcsi HeOOALLUUM
yBeAMYEHUEM BpeMeHU GOpPMUPOBaHUA OTBETA. ITO 00YCAOBAEHO HEOHXOAUMOCTLH) BLIMOAHEHHUA
AOMOAHUTEALHOrO 3Tana NoMckKa peneBaHTHbIX AOKYMEHTOB U GOpMUPOBaHUA KOHTEKCTa. OAHaKo
yBeAHueHue BpemeHu 06paboTku MeHee YemM Ha OAHY CEKYHAY He OKa3biBAEeT CyLLECTBEHHOIO
BAMSIHUA Ha YAOOCTBO MCNOAb30BAHUS CUCTEMbI U MOAHOCTbH) KOMMEHCUPYETCA 3HAUYUTEAbHbIM
NOBbLILIEHUEM KauecTBa PeKOMEHAALWN.

MonyueHHble pe3yAbTaTbl COTAACYHOTCA C COBPEMEHHbLIMU UCCAEAOBAHMAMMU B 06AACTH
reHepaTUBHOI0 UCKYCCTBEHHOTO MHTEAAEKTA, B KOTOPbIX OTMEYAETCA, YTO MHTErpaLua A3blKOBbIX
MOAEAeH C MeXaHM3MaMW WHOOPMALMOHHOrO MOUCKA MNO3BOASIET CYLLECTBEHHO MOBbLICUTb
AOCTOBEPHOCTb F€HEPUPYEMbIX OTBETOB M YMEHbIUMTb BEPOATHOCTb MOABAEHMA (PAKTUUYECKMUX
OLLUOOK.

B pamkax uccrepoBaHua Takke 6Gbina npoBepeHa pabota mexaHW3Ma pasrpaHUYEHUs
npas AocTyna. Bo Bcex TecToBbIX CLEHapUAX CUCTEMA KOPPEKTHO onpeAeAdna POAb OAb30BaTEAs
U OrpaHMYMBana AOCTYN CTYAEHTOB K KOHPUAEHLMAAbHON MHOPMaLUK 06 ycnieBaemMoCTH APYrux
obyuatowmxca. 310 NOATBEPKAAET BO3MOXHOCTb MCMOAb30BAHUSI NPEANOXKEHHOTO MOAXOAA B
obpasoBatenbHblX ~ MHGOPMALUMOHHBLIX  cucTemax, rae  cobaiopeHne  TpeboBaHui
MHPOPMALMOHHOI 6e30nacHOCTH ABASIETCA OAHMM U3 KAOUEBbIX GAKTOPOB.

B uenom pesyabTathl 3KCNEPUMEHTA AEMOHCTPUPYIOT, YTO NMPUMEHEHUE APXMTEKTYpbI
Retrieval-Augmented Generation n03BoASieT 3HAYUTEALHO NOBLICUTb KAYECTBO MHTEANEKTYaAbHOTO
aHanu3a obpasoBaTeAbHbIX  AAHHBIX M aBTOMATU3MpPOBaTb  MPOLECC  MOAFOTOBKM
nepcoHaAM3UpOBaHHOM 06paTHOI cBA3M 6€3 CHIKEHUA €€ COAEPKATeAbHOH LLEHHOCTH.
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3aKkaloueHue

B pamkax npoBeAeHHOT0 MCCAeAOBAHMA PACcCMOTPEHA BO3MOXHOCTb NMPUMEHEHUA
TexHonoruu Retrieval-Augmented Generation oA MHTEAEKTYaAbHOTO aHaAM3a 00pa3oBaTeAbHbIX
AQHHbIX U GOPMUPOBAHMA NEPCOHAAM3UPOBAHHOW 06paTHOW CBA3M 00yYaIOLLMUMCA.

B xope pabotbl 6Obina pa3paboTaHa apXuTEKTypa WHTEAMEKTYaAbHOW CUCTEMbI,
obbeauHsOWwan MeToAbl 00paboTKM €cTECTBEHHOTO A3blka, CEMAHTUUECKOr0 MOMUCKA U
reHepaTUBHbIX A3bIKOBbIX MOAened. [lpeanoXeHHOe pelleHWe NO3BOASEeT aHaAM3UpOBaTbh
pe3yAbTaTbl 00yuYeHUs CTYAEHTOB, BbIIBAATb NPOOAEMHble 06AACTM OCBOEHMA AMCLMUNAMHBI U
¢opmupoBaTh UHAUBUAYAAbHbIE PEKOMEHAALIMU HA OCHOBE AAHHbIX 06pa30BaTeAbLHOM CPEADI.

OcobeHHOCTbI0 pa3paboTaHHOW CUCTEMbl ABASIETCA MCNOAb30BaHWEe BHelHen 6a3bl
3HaHWiA, coaepXallen yuebHble maTtepuanbl U pesyAbTaTbl 06pa3oBaTeAbHOro npouecca. Takou
NOAXOA NO3BOASIET NPEOAOAETb OFPAHUYEHUA TPAAULUOHHBIX FeHEPaTUBHbLIX MOAEAEH, CBA3AHHbIE
C OTCYTCTBUEM AOCTYNa K CneLuaru3upoBaHHbIM AAHHbIM U BO3MOXHOCTbIO (pOPMUpPOBAHMUA
HEAOCTOBEPHbIX OTBETOB.

B pe3yabTate aKCnepUMEHTaAbHOTO UCCAEAOBAHUSA ObINO YCTAHOBAEHO, UTO MPUMEHEHUE
apxutektypol  Retrieval-Augmented Generation no3BoadeT NOBbLICUTb  PeAeBAHTHOCTb
dopmupyembix oTBETOB € 78 % A0 94 %, YMEHbLUUTL KOAMYECTBO HEPEAEBAHTHbLIX PEKOMEHAALUM
boree yem B ABa pa3a M obecneuutb MOAHOE COOAOAEHWE OFpaHMYEHWH AocTyna K
KOHOUAEHUUAAbHOW MHGOPMALIMK 06yYatOLLMXCA.

PaspaboraHHas cucTeMa TaKxke N03BOASIET CyLLECTBEHHO COKPATUTb BPEMEHHbIE 3aTpaThl
npenopaBaTeneil Ha NOATOTOBKY MHAMBMAYaAbHOW 06paTHOM CBA3W. ABTOMaTU3auMA aHaAM3a
pe3yAbTaTOB TECTUPOBAHMA U (OPMUPOBAHUA PEKOMEHAALMH CO3AAaeT  BO3MOXHOCTb
macwTabupoBaHUs NePCOHAAM3UPOBAHHOIO NOAXOAA Ha OOAbLLKE rpynnbl CTYAEHTOB.

MepcneKTMBHbIMM  HanpaBAEHUAMU AAAbHEHIlero pa3BUTUA CUCTEMbl  ABASIOTCA
pacwMpeHue Habopa aHaau3upyeMblx 00pa3oBaTeAbHbIX AAHHbLIX, BHEAPEHUWE METOAOB
NPOrHO3MPOBAHMA aKaAeMUYECKOMW YCTEWHOCTH CTYAEHTOB, UCNOAb30BaHWE MYAbTUMOAAALHbIX
MOAEAei AN aHaAM3a pa3AMYHbIX TANOB yueOHbIX MaTepHanoB, a Takke pa3paboTka MexaHU3MOB
apanTMBHOTO ¢OPMUPOBAHUA MHAMBUAYAAbHbIX 00pa30BaTEeAbHbIX TPAEKTOPUIA.

Takum 06pa3om, NpUMEHEHUE TEXHOAOTUIA UCKYCCTBEHHOTO UHTEMEKTA M apXUTEKTYpbl
Retrieval-Augmented Generation ABAsieTcA NepcneKTUBHLIM HanpaBAEHUEM pa3BUTUA LUGPOBOK
06pa3oBaTeAbHOI CpeAbl U MOXET CocoOCTBOBATL NOBLILIEHUIO KauecTBa 00pa3oBaHuA 3a cyeT
aBTOMaTM3alMM  aQHAAMTUYECKMX  MpPOLECCOB WM NpeAocTaBAeHMs  obyvarowmmcs
NnepcoHaAM3UPOBAHHOW NOAAEPKKH.
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CEKLIMA 2. COLMANbHASA YCTOWUUBOCTb U PASBUTHUE

YEANOBEYECKOIO KAIUTANA
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Tyrapuwesa @.C. Ctpateruu coumarbHO-3KOHOMUUYECKOTO Pa3BUTUA KakK
UHCTPYMEHT 3G PEKTUBHOIO YNpaBAEHUA AEATEAbHOCTbIO PErMOHOB

Socioeconomic development strategies as a tool for effective management of regional activities

Tyrapuwesa ®aruma CanumoBHa

Hay4HbIA COTPYAHUK OTAEAA IKOHOMUKH

AAbIreckuid pecnybAMKaHCKMIA MHCTUTYT ryMaHUTapHbIX uccaeA0BaHMi M. T.M.KepalueBa
Tutarisheva Fatima Salimovna

Researcher, Economics Department

Adyghe Republican Institute for Humanitarian Research named after

T.M.Kerasheva

Annomayusa. [loaeocpounsie cmpamezuu peeuoHaIbH020 COYUAALHO-IKOHOMULECK020 pasbumus
00/KHbL  YuUMbIBAMb  NOAOKeHUA 1MeX (hedepasvHblx  cmpameeudeckux O00KYMeHmMob, Kkomopbie
HAUAYHWUM 00pasom ompaxaiom mexyujee u 0yoyujee cocmosHue CoYUaLbHO-IKOHOMUUECKOT cgpepbl
cybvexma Poccuiickoi @edepayuu. Ha peeuonasvnom ypobue caedyem npudeprxubamocs ckBo3H020
npuHyuna onpedetenus npobiem, npuopumemod, yesei, 3a0au u noxasamenei, a 6ce 0OKYMeHMbL
cmpamezuueck020 NAAHUPOBAHUS U NPOepaMM 00AXKHbL pyKoBo0cmBoBambes OCHOBHUIMU NOKA3ATNEAAMU
u deameavocmoio COP cybsexma Poccuiickon @edepayuu. Taxod nodxod ¥ cmpameeuueckomy
NAAHUPOBAHUI0 Yuumbléaem npuHyunsl ycmouuuboeo pasbumus peeuona, umo mpebyem BxaroueHus
WUpoK02o Kpyea coombBemcmbyrouux noxasamesetl (AHAALUSUPYEMblE U NPOSHOUPYEMbIE), A TAKKE
Heobxo0umocmuy 00CHuUXeHUA baranca Mexoy pasBumuem 3KOHOMUKU, ueoBeueckoe0 U HpUpoOHo20
KANUMAAL U UHIMepecaMil HbiHeuiHeo0 U 0YyOyuux noxkoAeHuii npu nocmanobke yeaeti u paspadomxe
coombBemcmbyouux 3a0ay.

KatoueBoie cr08a: HayuonatbHbie Npoeximbl, peeiion, 00420CP04HOe NAAHUPOBAHILE, COLUAALHO-
IKOHOMUUEcKkoe pasBumue, KOHKYPEeHMOCHOCODHOCH.

Abstract. Long-term strategies for regional socioeconomic development should take into account
the provisions of those federal strategic documents that best reflect the current and future state of the
socioeconomic sphere of a constituent entity of the Russian Federation. At the regional level, a cross-
cutting principle of defining problems, priorities, goals, objectives, and indicators should be adhered to,
and all strategic planning documents and programs should be guided by the key indicators and activities
of the socioeconomic development system of the constituent entity of the Russian Federation. This
approach to strategic planning takes into account the principles of sustainable regional development,
which requires the inclusion of a wide range of relevant indicators (analyzed and projected), as well as the
need to achieve a balance between the development of the economy, human and natural capital, and the
interests of current and future generations when setting goals and developing corresponding objectives.

Keywords: national projects, region, long-term planning, socioeconomic development,
competitiveness.

Mo aaHHbIM AHaauTHYeckoro ueHtpa lpaButeabctBa Poccuiickon (depepaunu, AnA
obecneueHus TexHonornueckoro avpeperea k 2030 ropy pa3pabotaHo BOCEMb HALMOHAAbHbIX
npoekToB: «[lpon3BoAcTBEHHOE 060pyAOBaHWE U AaBTOMATU3aLuUA» — yBEAMYEHUE NPOU3BOACTBA
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1 NocTaBOK pob0TOB pa3AM4YHOro Ha3HaueHusa npumepHo Ao 40 000 eanHul; «HoBble MaTepuanbl
U XWMUS» — BOCCTAHOBAEHHE 55 KPUTUUECKN BaXKHbIX TEXHOAOTMYECKUX LienoyeK U obecneyeHue
yBeAuueHus A0OaBAEHHOH CTOMMOCTM NPUMEPHO Ha 1 TpUAMOH pybaeii; «[lpombllwAeHHOE
obecneueHue TPAHCNOPTHOW MOOMABHOCTM» — CO3AAHME KOHBEWEPHOro NpPOU3BOACTBA
CNYTHUKOB B KOCMUUYECKOM cektope; UM «HoBble 3Heprocbeperarowime TEXHOAOTUU»
«3apaBooxpaHeHue» — poctxeHne 80% TEXHOAOrMYECKOW HesaBUCHMMOCTM Poccuiickoid
®epepauun B MepuumHe; «TeXHOAOTMUYECKOE 0becneyeHne NPOAOBOALCTBEHHOK Ge30nacHOCTU»
— pa3BUTUE TEHETUKHU U CEAEKLUU, yBEAUYEHUE NPOM3BOACTBA BETEPUHAPHbIX BaKLMH, A€KapCTB,
GepMeHTOB, NULLEBLIX U KOPMOBbLIX AOOABOK ANA KMBOTHBIX; «HOBbIE AAEPHbLIE U SHEPTETUUECKHUE
TEXHOAOTUU» — pa3paboTka HU3KOIHEPreTUYECKUX PEAKTOPHbIX TEXHOAOTHUI; «BUO3IKOHOMUKA» —
KOHCOAMAQLUA MUKPOOUOAOTMYECKOH U OMOTEXHOAOTMUECKOW NPOMBILIAEHHOCTH U 0becneyeHne
NPOU3BOACTBA 3A0POBOM NPOAYKUWH; «becnuAOTHbIE AeTaTeAbHble annapartbl» — MATUKpaTHOE
yBeAMUYeH1e NPOU3BOACTBA U AOCTUKEHUE YPOBHA HezaBucUMocTH B 70% K 2030 roay.

Peanu3auusi HauUMOHAAbHLIX MPOEKTOB ABAAETCA NPUOPUTETHBIM HanpaBAEHUEM
POCCUACKOM TrOCYyAAPCTBEHHOW MNOAUTMKW. 3TM NPOEKTbl paccyuTaHbl Ha AOArOCPOYHYHO
nepcneKkTMBy U HanpaBAEHbl HAa 3IKOHOMUYECKOE U COLManbHOE pa3BUTHE CTPaHbl, NOBbLILIEHKE
KauecTBa )XM3HW T[paXaaH W YBEAMUEHME KOHKypeHTocnocobHocth Poccuu B MUpOBOM
coobuecTBe. YBeAHueHHe GpepepanbHbiX 60 AKETHLIX PACXOAOB HA PeaAM3aLMI0 HALMOHAAbHBIX
NPOEKTOB KaK B NPOLEHTHOM, TaK U B aOCOAOTHOM BbIpaXXEHUU MOXET CBUAETEALCTBOBATL 00
3QEKTUBHOCTU NMPOEKTHOrO YNPaBAEHWA B CTpATErMyecKOM NAAHUPOBAHUM U pearu3aLuu
cTpaTernueckux nAaHoB pa3sutua Poccuiickoii depepaumu.

HaunoHanbHbI€e LieAu pa3BUTUA CTPaHbI B3aMMOCBA3aHbl U TPEOYOT CKOOPAUHMPOBAHHOM
peanusauuu ¢pepepanbHbIMU, PErMOHAAbHbIMU MU MYHULMNAAbHBIMW OpraHaMu BAAQcCTU. TakoW
NOAXO0A 3aKpenAeH B «EAMHOM NAaHEe AOCTHXKEHUA HALMOHAAbHbBIX Lienei Poccuiickon Gepepaumu
Ha nepuop A0 2024 ropa ¥ Ha naaHoBblM nepuop Ao 2030 ropar, yTBepxAeHHOM [pembep-
muHuctpom Poccun 1 oktabpa 2021 ropa. Takum 06pa3om, KaXAOM HaUMOHAABHOW LEeAH
pa3BUTUA COOTBETCTBYET MAAH €€ AOCTHXEHMUS, ONPEAEAIOWMUA NOPAAOK AOCTUXKEHUA LEAEH,
Hanbonee 3HauMMble GpAKTOpPbI, BAUSAIOLME HA UX AOCTHXXEHHE, U KOMNAEKC roCyAapCTBEHHbIX
nporpamm Poccuiickon  ®epepauuu, obecneyuBalolMX CO3AAHME  COOTBETCTBYHOLLMX
GaaronpUATHLIX pakTopos.!

PekomeHayeTca ocywectBaaTb pa3sutue CIP cybbekta Poccuiickoih depepauuu B Tpu
atana.

AHannTnyeckmi Tam HanpaBAEH Ha OLLEHKY TEKYLLLEro NOAOXKEHHUSA cybbekTa PoccuiicKoi
depepauun ¥ nepcnekTMB ero Gyaywiero pasBUTUA, a TaKKe CAYXMT OCHOBOW AAA Bblbopa u

T UnbunH N. B., Monnwy4yeHko B. A., COBpeMeHHble acmneKTbl MPOEKTHOMO YNPaBfeHNs B PEFMOHE
// QkoHoMUYecKue Hayku - Ne2 (219), 2023r
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06ocHOBaHMA CTpaTerHyeckux npuopuTeToB pa3BuTUA. Pa3paboTka aHaaMTMYecKoro OAOKa
AONKHA HAuMHATLCA C COCTABAEHMA NMEPEeYHs NnoKa3aTeAel, KoTopbie OyayT oxBaTbiBaTb BCH
CTpaTeruto. 3Tu noKkasaTteAm AONKHbI COOTBETCTBOBATL CAEAYHOLLUM KPUTEPHUAIM:

1. ConoctaBUMbI MEXAY pETMOHAMM C pa3AMYHOW YUUCAEHHOCTbIO HaceAeHUA U 00beMamu
npousBoactBa. [loatomy AAm  aHaau3a  npepctaBasetcs  6Gonee  06bEKTMBHbIM - BblGOp
OTHOCUTEAbHbIX NMOKa3aTenel (UeAOBEUYECKWi pecypc Ha Aylly HaceneHus), 4eM abCOAIOTHbIX
nokasareAnen (Hanpumep, YeAOBEUYECKHUIA pecypc).

2. MoctynHbl M npoBepAemMbl (Hanpumep, paccuuTaHbl PocctaToM WMAM  APYrUM
¢epepanbHbIM  OpPraHOM C MCNOAb30BaHUEM OQUUUAALHO YTBEPXXAEHHOW METOAOAOTHM).
MNepeueHb AONKEH oBecneunBaTb NOAHOE MOKPLITUE COLMAAbHO-IKOHOMMUYECKUX 30H cybbekTa
Poccuiickon ®epepauun, Kak ato ykasaHo B MeTopuueckux pekomeHpauuax MuHucTepcTBa
3KOHOMMYECKOr0 pa3BuTMA Poccuu nNo pa3BUTUIO U KOPPEKTMPOBKE PErMOHAAbHbBIX COLUAAbHO-
9KOHOMMUYECKMX 30H.

ArA NOHUMaAHUA GaKTOPOB, BAUAILOLLMX HA COLMAAbHO-IKOHOMUYECKYHO Cdepy pervoHa,
Ba)XXHO U3YUMUTb COCTAB KAKOUEBbIX NOKa3aTeAei, BKAOYAS:

1. CeKTopaAbHYH CTPYKTYPY 9KOHOMMWKM perHoHa Ha OCHOBE KAKUEBBLIX NOKa3aTenei
COLUAAbHO-3KOHOMUYECKOW Chepbl: 3aHATOCTb, TPYAOYCTPOUCTBO U MHBECTULIUM.

2. B 3aBUCMMOCTH OT BbIIBAEHHbIX Ha NMPEAbIAYLLMX 3Tanax aHaAu3a pasAMuuin MeXAy
NAQHOBbLIMU/ AAAbHEBOCTOUHLIMU/ CPEAHEPOCCUNCKUMHU 3HAYEHUAMMK COLMAAbHO-
3KOHOMMYECKOW Chepbl, MOXHO U3yuyuTb CTPYKTYpY ApPYrux nokasartenei. Hanpumep, npuumHbI
CMEepTH, AOXOA HAaCeAEHUS N0 UCTOYHUKAM, COCTaB paboueii CUAbI U ApYr1e NoKa3aTeAu.

B pamkax KOHUENUMM YCTOMYMBOIO Pa3BUTUA CAEAYET Takke 00paTUTb BHUMaHWE Ha
aHanu3 noKasaTenel B CAEAYHOLLUX 0BAacCTAX:

1. Pa3BuTHe YeAOBEUYECKOTO KanuTana U COLMaAbHOI Coepbl.

2. PauuoHanbHOE UCNOAb30BaHWUE NPUPOAHBIX PECYPCOB U 06ecneyeHne IKONOrHUECKOw
6e3onacHoCTW. AN aHaAM3a NPOCTPAHCTBEHHOTO pa3BuTUA cybbekta Poccuiickon ®epepaunu
He0b6X0AMMO W3Y4UTb CyLLECTBYHOLLYH) CUCTEMY PAcCEAeHMUsl, PaCNOAOXKEHUE KAOUEBLIX BUAOB
UHQPACTPYKTYpbl (TPAHCNOPTHOW, IHEPreTUYECKOMN) U UX MOLLHOCTb, a TaKXKe NPUPOAHBIE PecypChbl
(MecTopOXXAEHHUSA, CEAbCKOX03AWCTBEHHbIE 3EMAU, A€CHbIE 3anachl).

31ai NoCcTaHOBKH LEAEH H TPOrHO3HPOBAHHA BKAHOYAET B Ce0S:

- dopmupoBaHKe 061wero BupeHUs byaywiero cyonbekta Poccuiickoi ®epepaumu;

- onpeAeneHUe AOATOCPOYHDIX LieAei U 3apay pa3BUTHS;

- Bbl6Op OrpaHMYEHHOI0 YMCAA MPUOPUTETOB PErMOHAALHOTO PA3BUTHS;

- ONUCaHKEe OCHOBHbIX BHELWHWUX U BHYTPEHHUX YCAOBUI Pa3BUTUS;

- pacyer 0XXMAAEMbIX PE3YALTATOB Pa3BUTHSA.
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Poccuiickue perMoHbl no-pasHOMY MOAXOAAT K MOCTaHOBKe uLened. EanHOM,
YHUBEPCaAbHOW W 3aKOHOAATEABLHO 3aKpPENnAeHHOW METOAOAOrMU NOCTAHOBKK LieAe U 3ajay He
cywecteyeTr. Hanpumep, ueam U 3apauu MOryT UMeTb pa3BETBAEHUA Ha NMOAYPOBHM, NPU 3TOM
cTpaternyeckue NPpUOpUTETLI M HAaNPaBAEHUA PAa3BUTUA, MUCCUA U/ UAW CTPATErHYECKOe BUAEHHE
onpeAeAoTCA OTAEGALHO.

JbdeKTUBHOCTL BCEro npouecca CTpaTerHyeckoro NAaHUPOBAHUA IKOHOMMUUECKOIO
pa3BUTUA POCCUICKOrO PErHoHa HanpAMyl 3aBUCUT OT pPeLIeHUA O BKAOUEHWM KOHKPETHOro
nokKasarteAsl B CUCTEMY NOKa3aTeAei.

Mpu onpeaeneHnn Habopa noka3ateneit CAEAYET yUUTLIBATb CACAYHOLLUE KPUTEPUM:

- NoKasaTeAb AONKEH ObITb (NPAMO MAW KOCBEHHO) CBAI3aH CO CTpATErHueckoW LEeAbHo
9KOHOMMYECKOr0 pa3BUTUA U MaKCUMaAbHO NOAHO OTPaXaTb ee COAEPXKaHUE;

- A KaxpoW cTtpaternueckoi ueam CIP Heob6XOAMMO MCNOAb30BaTb HECKOAbKO
KAIOYEBbIX OKa3aTeAen AN HoAee TOUHO U BCECTOPOHHEW OLLEHKHU, TPU 3TOM CUCTEMA HE AONKHA
ObITb Neperpy)XeHa CAUILKOM H0AbLIMM KOAMYECTBOM NOKa3aTenen;

- cUcTeMa AONKHA BKAOYATb KaK abCOAHOTHbIE, TaK U OTHOCUTEAbHbIE MOKA3aTeAU AAA
obecneyeHuns 6anaHca;

- Heob6X0AMMO yAeATb BHUMaHKUE GanaHCy LeAeBbIX NoKa3aTeAned MeXAY OCHOBHbLIMM
obaacTAMU perHoHaAbHOI0 Pa3BUTHUA: NPOU3BOACTBOM, YEAOBEYECKUM U NPUPOAHBIM KanuTanOM.
Hanpumep, 3KOHOMMYECKWH pOCT, OCHOBAHHbIA WCKAHYUTEABHO Ha KPYNHOMAcLTabHOM
OCBOEHWM HEBO30OHOBASIEMbIX MPUPOAHLIX PECYPCOB, HE MOXET obecneuyuTb AOATOCPOUHOE
yCTOWYMBOE pa3BUTHE. IKOHOMUUECKOE Pa3BUTUE AONKHO NOAAEPKMBATLCA COOTBETCTBYIOLLMM,
OAHOBPEMEHHbIM pa3BUTUEM BO30OHOBASEMOrO MPUPOAHOTO U UEAOBEYECKOTO KanuTaAa;

- Ka)XAOMY NoKa3aTeno He0OX0AMMO NPUCBaWBaTh HE TOAbKO LEAEBOE 3HAaY€HUe, HO U
BpeMeHHble napameTpbl B 3aBUCMMOCTM OT ONpeAeAeHHbIX 3tanoB peaausauun CIMC. Aas
YNpPoLLEHUA npoLiecca KOOPAUHALMKU U TaPMOHU3aLMKU CTPaTErMii PEKOMEHAYETCA yCTaHaBAUBATb
aTanbl, aHaAOTMYHbIE TEM, KOTOPbIE YKa3aHbl B peAepanbHbIX CTpaTerMuecKux naaHax;

- uenecoobpa3Ho BbiOMpaTb NOKa3aTeAM M3 CMMUCKA, COCTABAEHHOTO Ha HayaAbHbIX
atanax pa3pabotku CIMC, utobbl 06ecneuntb KOMNAEKCHbIA MOAXOA K aHaAM3y, NOCTaHOBKe
LleAed U MOHWUTOPUHTY peaAn3auum cTpaTeriu.

Mpu onpepeneHUU LEAEBbIX 3HAYEHUW NOKa3aTened B KavyecTBe OPUEHTUPA MOXHO
UCNOAb30BaThb LieAeBble 3HaueHUsi nokasatened CIA Poccuitckon Pepepaunu. OTKAOHEHHE
perMoHaAbHOrO TNoKa3aTeAl OT 06LEeHAUMOHAALHOTO CPEAHEr0 3HAUYeHHWsi OMnpeAendeTcs
KnoueBbiMM  GeHeduumapamu CIA M 3KCMepTHbIM  COOOLIECTBOM WHAMBHMAYaAbHO, B
3aBMCMMOCTH OT cneLupUUecKnx 0Co6eHHOCTEN pa3BUTUA PEFMOHA.
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PesyAabTaTOM 3Tana noCTaHOBKW LeEAed AOMKEH CTaTb LEAeBOW MNAaH pas3BUTHA,
pa3AeAeHHbIW Ha aTanbl peaAu3aLuu CTpaTeru, KOTOpblid CAYXMT OCHOBOW AN pOPMUPOBaHMUA
LLeA€BOro CLieHapus pernoHanbHoro CIA.

NporHo3upoBaHue CIA ocyuiecTBAseTCA B TPU 3Tana:

Ha nepsom 3rane co3paercs 6a3a UCCAEAOBATEALCKOW MHDOPMALUKM, KOTOpas cobupaer
CTaTUCTMYECKME AaHHble 0 Aemorpaduuyeckux WU TPYAOBLIX pecypcax, MaKpO3KOHOMUKE W
NPOMbILIAEHHOM NPOU3BOACTBE, AEATEAbHOCTH MaAbIX U CPEAHUX NPEANPUATUIA, UHBECTULIMOHHBIX
npoueccax, peruoOHaAbHbIX GUHAHCAX, YPOBHE XXU3HU U BHELUHEIKOHOMUYECKON AEATEAbHOCTHU B
peruoHe. 3aTeM AaHHble NpoBepsalTcA U GanaHcupyroTca. BHOCATCA KOPPEKTUPOBKU U, NpH
He0b6X0AMMOCTH, BBOAATCA YTOYHAIOWME NOKa3aTeAd. Pe3yabTaTom 3TOr0 3tana ABAAKOTCA
cbanaHcMpoBaHHbIE AQHHbIE, UCMIOAb3YEMbIE B AAAbHEHLIEM NPOrHO3UPOBAHUM.

Ha Bropom 31anme BBOAATCA LEAEBble U BHELWWHWE NapameTpbl cueHapua. 3HaueHus
LeneBblX napametpoB 6OepytcA M3 LeEAeBOTO MNAaHa pa3BuTUA. BHewHue napametpbl
¢dopmupyoTcas Ha oOcHoBe nporHo3oB CI3A MwuHuCTepcTBa IKOHOMMWUECKOrO0 pPa3BUTHA,
KOHCEHCYCHbIX MNPOrHO30B, WHBECTULMOHHO-NPOU3BOACTBEHHLIX MAAHOB MPEANPUATHA U
pe3yabtatoB SWOT-aHanu3a.

Ha 1perbem 3rame GopmMUpyHOTCA NPOrHO3HbIe MOKa3aTeA AAA CAEAYHOLMX OAOKOB:
Aemorpaduueckoe pa3Butie, pabouas cuna U 3aHATOCTb, BBI M npon3BOACTBEHHAS aKTUBHOCTD,
Manble W CPEAHWEe NpeAnpusTUs, GUHAHCOBbLIE PECYpPCbl, KOHCOAMAMPOBAHHBLIA 6OAXET,
MHBECTULMOHHBIE NPOLECCHI, yDOBEHb XU3HU U BHELUHEIKOHOMUYECKAN AEATEAbHOCTD.

b0k, MOCBALYEHHBIN PEANN3ALMH CTPATEMMH H €€ PECYPCHOMY 00ECneYEHNI, COAEPKUT
OnucaHue 3TanoB peaAu3aLui, nepeyeHb Mep U UHCTPYMEHTOB, UCMOAb3YEMbIX AN AOCTUXKEHUA
Lenei cTpaTeruu, OLEHKYy napameTpoB MX GMHAHCOBOW MOAAEPXKM (00bem, CTpyKtypa no
UCTOYHMKAM GUHAHCUPOBAHMA) U NOPAAOK MOHUTOPUHIA U OLLEHKK PE3YALTATOB.

KatoueBbIMU aneMeHTaMU 3TOr0 6A0Ka ABAAIOTCA:

1. 9ranbl peaamsauuu CIA.

2. MepeyeHb Mep U UHCTPYMEHTOB, MCMOAL3YEMbIX AAA AOCTUXKEHMUSA LieAei CTpaTeruu.

3. PecypcHoe obecneuenue.

4. NopsAAOK MOHUTOPUHIA U OLLEHKU PE3YALTaToB.

dranbl peaAM3aLmnu CTpaTErii BLITEKAIOT U3 LLEAEBOTO NAaHa, pa3paboTaHHOro B pa3aene,
NOCBALLEHHOM NOCTAHOBKE LieAei U NPOrHO3upoBaHuto. Mepbl N0 AOCTHXXEHUIO PErHOHAAbHBIX
uened B 00NAaCTM WHTEAEKTYaAbHOW CMeLMaAu3aLMu  OCHOBLIBAKOTCA Ha NpUOPMTETaX
roCyAapPCTBEHHOW MOAMTMKW, TEKYLLEeM YPOBHE PEerHoHaAbHOW 3KOHOMWUKM W NepecnekTuBax
0TPacAeBOro pa3BuTHS.
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CornacHo PykoBOACTBYy MO CTpaTerMaiM WUCCAEAOBaHW W MHHOBAUMW  AAA
MHTEAMEKTyaAbHOW  cneudanu3auuu, paspabotaHHomy EBponeiickod KoMucCUeW, Mepbl
perMoHaAbHOM CTpaTeru pa3BUTUA AONKHbI BKAKOYATD:

1. ®opmyAMpoBKY Mep, HanpaBAEHHLIX Ha NPEOAOAEHWE CyLECTBYHOWMX Npobaem B
cneLMaru3MpoBaHHbIX CEKTOpax (BaXKHO chopMyAMpoBaTb Npobaemy, X0Ts Obl 4aCTUUHO, KOTOPYH)
npu3BaHa peluuTb mepa).

2. MexaHuU3Mbl peaAu3auyu mMep W NPOEKTOB (onucatb Mepy, NPAMO WAM KOCBEHHO,
KOTOpas OKaXeT BAMAHME Ha npobaemy, ONpPeAeATb OCHOBHbIE 3Tambl €€ peaAu3auuu M
KOHTPOAbHbIE TOYKH).

3. beHepuumapbl peanusyeMblx Mep. PekomeHpyeTca yKasbiBaTb KOHKpPETHble
KaTeropuu: rpaxpaH (NEHCUOHepbl, CTYAEHTbl, LWKOAbHUKM, 6e3paboTHble, yuuTeAs U T. A.),
NpeAnpuATUA (KPynHble, CPeAHWE UAW MaAble, POCCUACKUE UAM MHOCTPAHHbIE, MECTHbIE UAK U3
APYTMX PErMoHOB M T. A.). Bbiroponoayuaterem mep He AOMKHO ObiTb FOCyAapCTBO WAM
rOCyAQpPCTBEHHbIE KOPNOpaLMK, NOCKOAbKY OHWU AONKHbI AEHCTBOBATb B MHTEpPECcax rpaxaaH
NnPeAnpUATHiA.

4. UcnoaHuTeAbHbIe opraHbl U UX cpepbl OTBETCTBEHHOCTU (OCHOBHOW WCMOAHUTEAb W
COMCMOAHUTEAU, UX OCHOBHbIE QYHKLIUK).

5. LleneBble noKasaTteau, C yyeToM MX CBA3M C HALMOHAAbHbIMU MNOKasaTeAiMU W
nokasateAiMu APYTUX PErMOHAAbHBIX POrpaMm.

6. BpemeHHble MHTEpBaAbl (KpaTKoCpouHble - MeHee 3 AeT, oT 3 A0 6 Aer -
CPEAHECPOUHble, 6 U 6onee AeT - AOATOCPOUHbIE).

7. WUctouHuKM duHaAHCUpOBaHUA (OOAKETHbIE YPOBHM, CPABHEHWE WMEIOLLUXCA W
Heo6X0AMMbIX CPEACTB, OnpeAereHHe He0OX0AMMOCTH COGMHAHCUPOBAHUA U3 610 AKETOB Bonee
BbICOKOTO YPOBHSA). 2

B 2026 roay pervoHbl Poccun nepexoaiT OT MOAEAM YMEPEHHOF0 pocTa K raybokomy
pa3BMTUIO C aKLLEHTOM Ha TEXHOAOTUYECKUW CyBEPEHUTET U LuPpoBu3auuio. Ha nepepHui naaH
9KOHOMMWKK BbIXOAAT HOBblE OTPACAM NMPOMBILIAEHHOCTH, CNOCO6HLIE HE TOALKO 06ecneunTtb
cbanaHCMpPOBaHHbLIA POCT, HO M CO3AaTb HOBblE, BbICOKOKOHKYPEHTHbIE PbIHKW OyAylLero.
Cuctema KoOpAMHAT - Haunpoektbl. Co3paHMe HOBbIX TOYEK 3KOHOMMYECKOro pocTa
noaaepxuaetcs Ctparterueii npoctpaHctBeHHoro pa3sutua Poccuu oo 2030 roaa ¢ NporHo3om
A0 2036 ropa ¥ HaUMOHAALHBIMU NPOEKTAMMU.

B Hauane 2026 ropa AMHaMHMKa NPOMbILIAEHHOTO NMPOU3BOACTBA B Poccuu nokasana
HyAEBbIE U OTpULLaTEAbHbIE 3HaueHus. CHUxeHue noka3arteas Ha 0,8% 3a sHBapb-dpeBpanb 2026

2 MeTogmyeckne pekoMeHgauum Mo paspaboTke cTpaTerun CounanbHO-9KOHOMUYECKOro
passutna cybbekta Poccuiickon ®efepaumn. BOCTOYHBIN LEHTP rOCYAAPCTBEHHONO MAaHMPOBaHUSA. -
Mockea, 2023. https://vostokgosplan.ru/wp-content/uploads/metod_rekomendacii_vgp02.pdf (gata
obpaweHunsa 10.07.2026r.)
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roAa no CpaBHEHUIO C aHaAOTMUYHbIM nepuopoM 2025 ropa 0ObLACHAETCA, C OAHOM CTOPOHbI,
KaneHAaPHbIMU GaKTopamu, a C APYroi — NnpOAO/KaKOLLENCA CTarHauuen rpaxAaHCKoro cektopa.
B 2026 ropy, B COOTBETCTBUM C CEHTAOPLCKMMU NPOrHo3amu, MUHUCTEPCTBO IKOHOMUYECKOTO
pa3Butua Poccuu oLLeHUBaET POCT NPOMbILIAEHHOTo npou3BoAcTBa B 2,3% nocae 1,3% B Poct B
2025 roay coctaBua 5,1%, a B 2024 roay - 5,1%. lpomblluAeHHOE pa3BUTHE NOAAEPXKUBAETCA
MMNOpTO3aMeLLLEHUEM U NEPEOPUEHTALMEN IKCNOPTa HA a3uaTCKUe pbIHKKU. FOAOBOI pe3yabTaT
OyAeT 3aBUCETb OT pPa3AMUHbLIX GaKTOPOB, OAMUH U3 KOTOPbIX — 3aABAEHHAA NOAUTUKA NOCTENEHHOTO
CHWXEHUA KAoueBOW cTaBku baHka Poccuu - yxe okasbiBaeT 6aaronpusTHoe BO3AEHCTBUE Ha
NPOMBbILIAEHHbIE CEKTOpA.

B pamkax pocCMHCKMUX perMoHOB AMHAMWKa MHAEKCA NPOMbILAEHHOrO NPOM3BOACTBA
Obira KpaiiHe HepaBHOMePHOIA: B 2025 roay 3HaueHua Huke 100% 6bian 3apukcupoBaHbl B 41
peruoHe, B T0 Bpems Kak B 44 pernoHax CoOXpaHUACA NOAOXKMTEAbHbIH POCT. B Tpoilky AvaepoB
BowwAM KypraHckas obaacTb, rae poct 3apuKcupoBaH BTOpor roa noapsaa (125,2% B 2025 ropy u
124,9% B 2024 ropy); XabapoBCKWiA Kpai, AEMOHCTPUPYIOLLWHA NOAOXKMTEAbHYIO AMHAMMUKY Ha
GoHe yBeAHueHMA 00bLEMOB TrOCYAApCTBEHHbIX 3aKynok B NpPoeKkTax 000pOHHOM,
CYAOCTPOUTEALHOW M TOPHOAOOLIBAIOLWEN NPOMbIWAEHHOCTH (118,2%); a Takke Kanyxckas
obnactb, rae Habaopaetca 3d¢deKT BOCCTAHOBAEHMA MOCAe CHAbHOro cnapa. 2022 rop u
nepesanyck aBTOMOOMAbHOMH NPOMbILAEHHOCTH CbIFPaAH CBOO POAb.

OAHMM M3 noKa3aTenel NPOMbILAEHHOr0 Pa3BUTUA B POCCUICKUX PErnoHax IBAAETCA
AENOBasi aKTMBHOCTb, KoTOpas OObIYHO M3MEpAETCA KOAUYECTBOM BHOBb CO3AAHHBIX
opraHu3auui UAM UX YUCTbIM NPUPOCTOM (CO3AAHHBLIX MUHYC AMKBUAUPOBaHHLIX). B 2025 roay
AMAEpPAaMWU MO  KOAMYECTBY BHOBb CO3AAHHbIX OpraHusaumii B obpabatbiBatolei
npombiAeHHOCTH cTanM MockBa (2819), MockoBckas obaactb (1060), Cankt-Tetepbypr (940),
Pecnybanka Tatapctan (610) u CeepanoBckas obnactb (538). OaHaKo, NOCAe MCKAKOUEHMA
AMKBUAMPOBaHHLIX B 2025 roay HOPMAUUECKHMX AULL, AMAUPYIOLLME NO3ULMK 3aHAAM Pecnybanka
Tarapcran (137), Pecnybavka AarectaH (66), Huxeropoackas obaactb (59), CtaBponoAbCKuit
kpai (30) u AeHuHrpaackan obaactb (26). Mpy 3TOM NOAOKMTEAbHbIA POCT 3@ NPOLIEALIMA TOA
NoKa3anu AMLLb 26 perMoHOB, BKAHOUAsA XepCOHCKYH U 3anopoXcKyr 06aacTH, a Takke AOHELKYo
u AyraHckyio HapopHble Pecnybauku. Beaywumu pervonamu Poccun no Temnam pocta B
OTAeAbHbIX cektopax K 2025 ropay craau: Pecnybauka TatapctaH, YensbuHckas obAacTb M
Hwxeropoackas 06aacTb B NPOM3BOACTBE XMMMKATOB M XUMUYECKOW NpoAykuuu; MockBa,
Hwxeropoackas obaactb u Pecnybauka TatapctaH B NPOM3BOACTBE TOTOBbIX METAAMOU3ACAHUIA;
MockoBckaa obaactb, Pecnybaka bawkoprtoctaH, Mepmckuit Kpak v TromeHckas o6AacTb B
NpoM3BOACTBE MalLKUH U 060pyaoBaHKA; MockBa, CBepanoBCkan obaacTb U CaHkT-letepbypr B
NPOM3BOACTBE KOMMbIOTEPOB, IAEKTPOHUKU U ONTUYECKOW NpoAYKUMK; Pecnybauka TatapctaH,
KpacHopapckuit kpai, lMeH3eHckas obaactb U AATACKMK Kpaik B NPOM3BOACTBE MebeAu; W
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MBaHoBckas obaacTtb, Kanyxckas obaactb, Kaambikua u KapauaeBo-Yepkecusi B NpoM3BOACTBE
0AEXABI.

Hanboablini pocT uucAa npeanpuaTMA B o06pabatbiBatowwed NPOMbILIAEHHOCTH
HabAloAaACs B NPOU3BOACTBE FOTOBLIX METAaAOU3AEAUI, INEKTPOHUKHU, ONTUUECKON NPOAYKLWH,
XUMUKATOB M XMMWYECKOM NPOAYKUMM, @ TaKke MalMH M ob6opypoBaHUA. UMEHHO 3T
MHBECTMLMOHHO-EMKHE CEeKTopa B NEPBYHD ouyepeAb OTBETCTBEHHbI 3@ NPOMbILWAEHHLIW POCT B
pernoHax Poccuu. CeropHs, HECMOTPSA Ha CTarHaLMI0 BO MHOTUX rpaXXAaHCKUX CEKTOpaXx U HU3KYI0
MHBECTULMOHHYIO AKTUBHOCTb B YAaCTHOM CEKTOpPE, B MPOMBILAEHHOCTH MOABAAIOTCA HOBblE
obaactu pocta. 310 06ycroBAEHO Tpems (aKTOpaMu: BbIHY)KAEHHbBIM MMNOPTO3aMeELLEHUEM,
NpeAnoYTEHUEM rOCyAApPCTBA TEXHOAOrMYECKOMY CyBEPEHMTETY M MOTEHLWAAOM 3KCMOPTHO-
OPMEHTUPOBAHHOIO Pa3BUTUA HA HOBbIE PbIHKK.

B 310M KOHTEKCTE BbIAEAAETCA MALIMHOCTPOEHUE - 0COOEHHO TOYHOE MALLMHOCTPOEHHUE,
TaKoe KaK CTaHKOCTPOEHWe, UHCTPYMEHTaAbHOe NPOM3BOACTBO U poboToTEXHUKA. Pa3BUTHE 3A€Ch
00yCAOBAEHO BHYTPEHHMM CNPOCOM NPU OrPaHUUYEHHOM MMNOPTE W  3HAYMTEAbHbIX
roCyAapCTBEHHBbIX 3aKynkax. Kpome TOro, CywWecTBEHHYH) POAb MrpaeT CyliecTBytollasn
MHPpACTPYKTypa: perdoHbl, NOCAeAOBATEAbHO NPOBOAUBLUME KAACTEPHYH MOAMTUKY, Tenepb
06MAapaloT  3HAUUTEAbHbIMM KOHKYPEHTHBIMM NpeumyliecTBamMu M ObicTpee HapaluBatoT
npou3BoAcTBO. Mpumepamu sBAAtoTca Anabyrackas ocobas akoHomuueckas 30Ha (033) ¢ ee
NPOMbILLAEHHO-UHXEHEPHbIMU NpoekTamu (Pecnybauka TatapctaH), aBUALMOHHBLIA KAAcTep W
NPOU3BOACTBO KOMMNO3UTHbIX MaTepuanoB (YAbsHOBCKas 00AacTb), a TaKke WHHOBALMOHHbLIN
MHCTPYMeHTaAbHbIA KhacTep B CaHkT-letepbypre.

Btopoit katoueBoi 06AacTbiO pocTa ABAAETCA ¢papMaleBTMUYecKas NPOMbILAEHHOCTb U
6uotexHonoruu. Ux passutue 00yCAOBAEHO He TOABKO CYLLECTBYHOLLMMU OrPAHUYEHUAMU, HO WU
CTpaTerMyeckKUmMu Lenimu obecneueHus HauMOHaAbHOW 6e3onacHocTU. 310 AOArOCpouHas
MHBECTULMA: cNpoC cTabUAEH Kak Ha BHYTPEHHEM, TaK U Ha BHELIHEM PbIHKaX, @ caMa OTpacAb
reHepupyet BbICOKMA YpoBeHb A00aBAEHHOW CTOMMOCTM. K npumMeuvaTeAbHbIM npuMepam
oTHocATCA papMaueBTMYeCKU Knactep B Kaayxckon obaacti, 6UOTEXHOAOTMYECKUE NPOEKTLI BO
Brapumupckoit obractu U TOMCKOW OXpaHSiemMoi 30He, a TaKKe HayuyHO-NPOU3BOACTBEHHDI
Knactep «CMbUpckuii HayuHbli ropoa» (HoBocubUpckas obAacTb).

Tpetbsi 06nacTb - 310 UT, npexae Bcero B NPOMbILIAEHHOM ceKTope. XOTa 310 no-
NpeXHemy B 3HAUUTEAbHOI CTENEHU «CKpbiTas» 06AaCTb PocTa, UMEHHO OHA HOPMUPYET HOBbIH
TEXHOAOrMYECKUA CAOW IKOHOMMUKU. LudpoBble pelleHUA U MHTErpauusi UCKYCCTBEHHOIO
MHTEAAEKTA B MNPOM3BOACTBEHHbIE, YNPABACHYECKUE W AOTUCTMYECKUWE MNPOLECChl CTaHYT
KAHOUYEBbIMU GaKTOPaMHU KOHKYPEHTOCNOCOOHOCTH B bAMXalLLKe roAbl. lpumepamu ABAAOTCA He
ToAbKO CkoAkoBO B MockBe, HO U UHHONOAUC Kak LEHTP NpPoMbIWAEHHbIX UT U undpoBbix
peweHuit (Pecnybauka TatapctaH), rae pa3pabatbiBaloTc peLieHUs AN MPOMbILLAEHHOCTH W
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npuMbOPOCTPOEHUA, HAy4YHO-TEXHOAOTMYECKUA LeEHTp «KBaHTOBas poAMHa» W UT-kamnyc
«HEUMAPK» (HwxHeropoackas 06aactb). Bce Tpu 06nacTv 061aAatoT BbICOKMM TEXHOAOTHYECKUM
MYAbTUNAMKATOPOM. OHM CO3AQIOT CNPOC U CTUMYAMPYIOT POCT B CMEXHbIX OTPAcAAX: TOYHOE
MaLIMHOCTPOEHWEe (MUKPOINEKTPOHUKA W MaTepuanoBeAeHHe), dapmaueBTUKa (XMMUueckas
NPOMBILAEHHOCTb M HayKa) U NPOMbIWAEHHAsA UHGOPMaALUOHHAA cdepa (MPaKTUYECKU BeCb
NPOMBbILLAEHHbIW CEKTOP).

Kak noka3blBaeT aHaAM3 CUTyaLUH1, UHBECTULMOHHAA aKTHBHOCTb B CAMUX PErMOHax AaeT
0CHOBaHMA AN 0CTOPOXXHOTO ONTUMMU3MA, XOTA U He 6e3 onpeAeneHHbIX TPYAHOCTEN. B HacTosiwee
BpeMs CPeACTBA MHBECTUPYHOTCA NPEUMYLLLECTBEHHO B 0TPACAH, CNOCOOHbIE 06€CNeUYnTb BLICOKHI
ypoBeHb A06aBAEHHOW CTOMMOCTM M TEXHOAOTMYECKYHD) HE3aBMCMMOCTb. B HekoTopbix mecrax
TaKue NPOEKTbI Y)Xe pa3BUBAKOTCA B YACTHbIE CAyYau.

OCHOBHble MHBECTMUMM B POCCUHCKMX pErMoHax HanpaBA€Hbl Ha pa3BUTUE
TPaAULMOHHDBIX 0TpacAeid. O AHaKO NOABAAIKOTCA U COBEPLIEHHO HOBbIE CAyYau, KOTOPbIE HAYMHAKT
pa3BMBaTLCA B COOTBETCTBUU C NOTPEOHOCTAMM CTpaHbl. Yalue BCEro OHW KacarTtca pa3BUTUSA
BbICOKOTEXHOAOTMYHOFO NPOM3BOACTBA, CNOCOOHOr0 3aMEHUTb UCUE3HYBLLMIA C PbIHKA UMMOPT.

MpombilAeHHAA chneLMaAu3aLus perMoHa B CPEAHECPOYHOW nepcnektuBe Oyaet
6a3upoBaTbcA Ha NPOM3BOACTBE CTAHKOB U aBTOMATU3MPOBAHHOIO 060pyAOBaHUSA, XMMUYECKOH
NPOMbILIAEHHOCTH, (papMaLEBTUYECKOW NPOMBILAEHHOCTH, OMO3KOHOMUKE M OGECMUAOTHBIX
AeTaTenbHbIX annapatoB (BMAA). Haauue Heob6XOAMMBIX PECYPCOB -  CYLLECTBYHOLUUX
NPOMbILIAEHHBbIX KAQCTEPOB, MHXEHEPHbIX LEHTPOB W LEHTPOB KOPNOPATUBHOrO 06yuyeHUs U
NpOU3BOACTBA - BMECT€ C PAAOM Mep TFOCyAApPCTBEHHOW NOAAEPXKM Yxe obecneuuBaet
MMNOpPTO3aMeLLEHWE KPUTHYECKU BaXKHbIX TOBAPOB: BbICOKOTOUHbIX CTAHKOB, KOMMOHEHTOB AN
XEAe3HOAOPOXXHOT0 M aBTOMOOMABHOTO TpaHcnopta, ¢apMaueBTUYECKMX Npenapartos,
GEepMeHTHbIX npenapatoB WM MNOAMMEPHBIX MaTepuanoB. IKOHOMMUYECKYID 3(PPEKTUBHOCTb
BbIOPaHHLIX B pErMoHe NPUOPUTETOB NMOATBEPXKAAET yBeAMYeHWe 06bLEMOB NpPOU3BOACTBA B
MalLMHOCTPOEHUU Ha 25% U PpapmaLeBTMYECKOW NPOMbIAEHHOCTU Ha 10,7% K KoHuy 2025
ropa. BblCOKOTEXHOAOTMYHOE NPOM3BOACTBO, OPUEHTUPOBAHHOE HA TEXHOAOTMYECKOE AMAEPCTBO
¥ UMNOPTO3ameLLeH1e, pacCMaTPUBAETCA KAk 0CHOBA AAA peaAu3aunu B KpacHOAPCKOM Kpae B
oAvKanwwme 3-5 AeT. ITM HanpaBAEHUA, NPEXAE BCET0, CBA3aHbI C FAY60Ko# nepepaboTKoi Chipba
U BbiYyCKOM BbICOKOAOOABOUHOW NPOAYKUMM, PA3BUTUEM MALUMHOCTPOUTEABHLIX HABbLIKOB,
NPOM3BOACTBOM KOMNOHEHTHO# 6a3bl AN CUCTEM YNpaBAEHUS, CBA3U U KOHTPOAS, poboTU3auued
W aBTOMaTM3auMeil Ha Bcex 3Ttanax NPOM3BOACTBEHHOr0 UMKAA. B perMoHe NpoM3BOACTBO
KOPUYHbIX HOXEW AN APEBO0OPA3YIOLMX CTAHKOB - KPUTMYECKM BaXKHAsd NpPOAYKLMA, He
umetowwas aHanoros B Poccuu. B Aecocubupcke co3paHo EAMHCTBEHHOE B CTPaHe NPOM3BOACTBO
GEHOATEPNEHOBLIX CMOA - CTPATErHYeCcKOro KOMNOHEHTa AASl LUMHHOM NPOMBILIAEHHOCTH, paHee
NOCTaBASIBLUETr0CA TOAbKO U3-3a pybexa. B ropoae CocHoBobopcke, Ha mecTe bbiBLIETO 3aBOAA
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no NPOM3BOACTBY NpULENOB, B napTHepcTBe ¢ beropycckum «benA3» co3paerca coBpeMeHHoe
NPOU3BOACTBO MOA3EMHOIO FOPHOr0 00O0pYAOBaHWA - NPOEKT BLIBOAMT COTPYAHMYECTBO C
benapycblo Ha KauecTBEHHO HOBbI YpoBeHb. HanaXxeHO NpOM3BOACTBO BETPOIHEPreTUUECKMX
KomnaekcoB «Tepyc» AN aBTOMHOIO TENAO- M 3HEProcHabXeHWs BepeMEHHbIX MOCEAEHW.
KpacHoApCKWii NpOM3BOAUTEAL BE3AEXOAOB CTPOMUT HOBbIW LLIEX, CNOCOAHBIMA MPOEKT NPOrpaMmbl
KAHOYEBbIX NAPTHEPOB U3 HedTera3oBoil, ropHOA0ObIBatOLLEN NpoMbllAeHHOCTH U MYC. Kpome
TOoro, pervoH obecneuuBaer notpebuTenel CHeroxopamu U OeckapkacHbIMM NaAaTKaMM,
mMaTepuanamMu AAA CTPOMTEALCTBA B CAOXKHBLIX KAMMATMUYECKUX YCAOBUSX, TOPHOAOOLIBAIOLLEH U
KapbepHOW TEXHUKOW, CPeACTBaMM aBTOMATU3aUWM, M3AEAUAAMM M3 LBETHOTO MeTama M
cneuUanbHbIMM  PEAYKTOpaMH, CBETOAMOAHBIMU CBETMABHUKAMW AN Pa3AMUHBIX  YCAOBHH
3KCNAyaTauuu, NpULenHbiM 060pyAOBaHUEM AAS CMIELITEXHUKM.

B KpacHoaapckom Kpae 0CHOBHO ynop B npombiliAeHHOCTH A0 2030 roaa 6yaet caenaH
Ha pa3BuUTUE NUWEBOW U nepepabartbiBalowled NPOMbILIAEHHOCTH, MALIMHOCTPOEHHUA W
npubopoCcTpOeHUs,  NPOM3BOACTBA  CTPOMTEAbHbIX  MaTepuan0B,  XMMUUYECKOTO U
HeTEXMMUYECKOTO NPOU3BOACTBA, COOOWMAM B aAMMHUCTpALMM Kpas. ApakBepamu pocta
CTaHYT MNpOEKTbl, CBA3aHHbIE C TAYOOKOW nepepaboTKOW CEAbCKOXO3AWCTBEHHOTO ChbIpbS,
NPOM3BOACTBOM Caxapa, PacTUTeAbHbIX MaceA, KOHAMTEPCKMX W KOHCEPBHbIX W3AEAUH;
BbiNyckHoe 060pypoBaHue ara Heopke ANK u 06opyaoBaHue Ara HedTEra3oBOMW, CTPOUTEALHOW U
NULLEBOI NPOMbILIAEHHOCTH; YA0OpeHus, ObiToBas xumMusi, nepepabotka NoAMMEpOB. YuuTbiBas
BbICOKME TEMMbl XXUAMULLHOTO CTPOMTEALCTBA U Pa3BUTUA UHOPACTPYKTYPbl, NEPCNEKTUBHLIM
ocTaercs NPOU3BOACTBO LEMEHTa, KUpNKua, CTEKAQ U CTPOUTEAbHbIX CMeceit. 3

B psiae pernoHoB Poccun ppaiBepamu pocTa 3auactyto AIBAIOTCA KAAaCTepPHbIe U Apyrue
NPOMbILIAEHHbIE NAOLLAAKM, MOAYYAIOLLME BCEBO3MOXHYIO MOAAEPXKKY CO CTOPOHbI FOCyAApCTBA.

CeropHs 6onee 100 npoMbilLAEHHBIX KAQCTEPOB BKAOYEHbI B peectp MuHToprnpoma
Poccuu. Mpu aTom ecAn paHblLLe MHOTHE U3 HUX CYLLECTBOBAAM HOMUHAALHO, TO B NOCAE AHWE TOADI
aKLEHT CMECTMACA B CTOPOHY KauecTBa: 3KCNepT OTMETUA TAYOMHY COTpPYAHWUECTBA, BbICOKMH
YPOBEHb 3arpy3ku NpeAnpuaTMA U 00bEMOB NPOM3BOACTBA. Bo MHOrom 310T nepexop cran
BO3MOXeH Onaropaps (pOPMMPOBAHUK €AMHOW METOAOAOTMYECKOW 06asbl, HO BTOpOE
CTpaTerMyecku BaXHee: PEerMoHbl HAUMHAKT MbICAUTb B AOTMKE COTPYAHWYECTBa, 4TO
obecneunBaet AOArOCPOYHYH CTabMAbHOCTb. MMEHHO HAKONMAE€HWEe TaKUX AAHHbIX NMO3BOAMAO
cpopmupoBaTh NepPBbid HALMOHAALHLIA PEUTUHT PErMOHOB NO YPOBHIO pa3BUTUA KAACTEpPOB B
2025 ropy. Ero nosierAeHMe CTan0 eCTECTBEHHLIM 3TanoM: CUCTEMa Co3pera AA 06BLEKTMBHOM
OLEHKHU. AMAepaMu IBAFKOTCA T, KTO CTPOMUT paboTy cucTeMbI.

3 MopgsuHues A. ., Cokonos A. A., [ly6os P. C., bBynetosa H. E. CTpatern4yeckoe nnaHnpoBaHue
pervoHaneHOro passuTus: ydebHoe nocobue / nog pea. A. VI. MopasuHuesa; BonrorpagCkuin UHCTUTYT
ynpaenexus — dunnan OreQy BO «Poccuiickas akageMms HAQPOLHOrO XO3SMCTBa U roCyAapCTBEHHOM
cnyx6bi». — Bonrorpag: N3g-Bo Bonrorpagckoro nHcTutyTa ynpaenexus — gpunnana PAHXulC, C 83,
2022r
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0OAHaKo, HECMOTPA Ha ONTUMMU3M B OTHOLLEHWU UHBECTULIMOHHON aKTUBHOCTU B Poccuu,
HeAb3fl OTPULATb HaAWUME CUCTEMHBIX MPOOAEM, NPENATCTBYHOLMUX PA3BUTUIO HOBbIX OTPACAEH.
BHewHKUe caHKLMK, NOTEPA TPAAMLMOHHBIX PbIHKOB U NAAEHUE BHYTPEHHEro cnpoca, TPYAHOCTH C
MEXAYHAPOAHbIMU  NAATEXaMW, OTCYTCTBME rapaHTUpPOBAHHOrO cCnpoca Ha MNPOAYKLMIO,
OrpaHWYEHHbIA AOCTYN K UMMOPTHOMY 060pyAOBaHWIO, HU3KaA TAyOuMHa nepepaboTKK CbipbA,
HeAOCTaTOYHaa MpPOU3BOAMTEAbHOCTb TpyAa, HexBaTka KBaAMOUUMPOBAHHLIX KaApoOB U
AOTUCTHYECKKE NPObAEMDI, BLICOKAA KAOYEBAA NPOLEHTHasA cTaBka LieHTpaAbHOro 6aHkKa M, Kak
CAeACTBME, AOPOrOCTOALME KPEAUTDI, ABAIHOLLMECA OCHOBHBIM UCTOUHMKOM MHBECTULMIA, @ TaKXKe
HexBaTKa 000pOTHOrO KamuTana NMPOAONKAKT CAEPXUBATb U AaXe CO3AaBaTb NPOGAEMbI AAA
POCCHIACKUX NPEANpPUATUIA. 4

ToAbKO peLuuB 3T NpobAeMbI, POCCUA MOAYUYHT AOCTYN K «pbIHKaM OyAyLLEr0», KOTOPbIE He
TOALKO CTaHYT HOBbIMM 0OAACTAMM pOCTa, HO U obecneyat BbICOKYH0 KOHKYPEHTOCNOCOOHOCTb
0TeYeCTBEHHOI NPOAYKLMK CPEAU MUPOBLIX NOCTABLUUKOB.
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Abstract. The paper examines the role of artificial intelligence in aviation, contributing to the
efficiency and convenience for aviation systems. The main advantages and disadvantages of the
introduction of Al are considered as well as examples for successful application of Al technologies in civil
aviation are given.

Keywords: artificial intelligence, autopilot, human factor, aviation, autonomous systems.

Introduction

Modern aviation is going through a stage of deep technological transformation due to the
rapid development of Al. Autonomous aircraft control technologies such as next-generation
autopilots and intelligent crew support systems demonstrate unprecedented capabilities in
automating key flight steps from the takeoff to landing. However, the large-scale introduction of
Al into aviation raises fundamentally important questions about the balance between
technological capabilities and the human factor, and about finding the optimal model for human-
machine interaction in the process of controlling an aircraft.

The main part

The advantages of Al are: the absence of fatigue, the ability to analyze large amounts of
information in real time, the speed of information processing, multitasking, objectivity and, of
course, the accuracy of operations which eliminates the influence of the "human factor".

Pilots have critical thinking; the ability to improvise; in complex moral dilemmas, a person
can weigh values; also, a person can manage in conditions of incomplete data or contradictory
information, relying only on their experience which in turn is not available to algorithms.

COOpHHK HaydHBIX TPYAOB IO MaTepruaIam
Bcepoccuiickoit koHMepeHn «Hayka, mudpoBusanus u ycToindnBoe pasButre Poccum»

CEKLMA 3. TEXHUYECKWUE U UHKEHEPHBIE PELUEHUSI ANl YCTOMUMBOTO PA3BUTUA



HOO «lNpodeccrmoHanbHanA Hayka» ucnoab3yeT Creative Commons Attribution (CC BY 4.0): aMueH3uto Ha
onybAnKoBaHHble marepuansl - https://creativecommons.org/licenses/by/4.0/deed.ru]

-32-

There is a well-known case of US Airways flight 1549 when in 2009 Captain Chesley
Sullenberger landed the plane on the Hudson River after both engines failed. The complexity of
the situation, the rapid assessment of the situation and the adoption of the unconventional
decision played the crucial role.

The optimal way is to create Al and pilot interaction systems. This interaction model allows
the pilot to observe the Al's decisions, intervene, if necessary, and use it as an assistant.

An example of such model is the DragonFly pilot support system developed by Airbus.

Fig.1 "The aircraft cockpit A350-1000"

The aircraft cockpit is based on artificial intelligence. This system has been successfully
tested on the A350-1000 aircraft. The system is able to automatically select the optimal flight
path, maintain communication with air traffic control services and airline operations centers. 7he
key DragonFly featureis the ability to land completely autonomously on any runway, thanks to the
combination of sensors and computer vision algorithms. The system analyzes a variety of
parameters in real time, including weather conditions and air traffic, and also, converts the
instructions of air traffic controllers into specific recommendations for the crew.

DragonFly performs several important functions: speed control, obstacle warning and the
ability to fully control the aircraft in case of crew incapacity. Although the system has yet to be
certified for commercial use, its implementation will increase the number of flights to airports that
are difficult to land and significantly reduce delays associated with manual controls.
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Despite the advantages, the integration of Al into aviation faces a number of challenges.
One of the key issues is /iabilityin case of an accident: who will be to blame if the algorithm makes
an erroneous decision — the developer, the airline or the pilot?

In addition, there is a problem of excessive trust in automation: pilots, becoming
accustomed to relying on Al, may lose manual control skills which is critical in emergency
situations. Itis also important to take into account cyber security— hacker attacks on autonomous
control systems can lead to disasters. Hence, apart from to technical improvements, it is
necessary to develop the legislative and regulatory framework and protocols for human-Al
interaction in aviation.

Conclusion

Thus, Al in piloting opens up huge prospects for improving aviation safety and efficiency.
Nevertheless, the human remains the most important element in the aircraft control system. The
most effective and safe model seems to be the hybrid model in which Al and humans complement
each other rather than replace each other.
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Abstract. This article provides the comparison of the materials used to make military attack
unmanned aerial vehicles (UAVs). The comparison is carried out by collecting and analyzing information
from open sources. The article is recommended for those who are interested in modern UAVs and the
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INTRODATION

In 2025 few people doubt the need to develop unmanned aircraft. This issue is especially
relevantin the field of military applications for unmanned aircraft. The history of mankind has been
going on for centuries and many of us have known since school days that it takes a lot of money
and the powerful economy to wage war for a long time. Success on the battlefield is ensured by
many factors. These include technical excellence and the proper use of the resources provided. At
the moment, there are many examples where the army of one country defeated the army of the
enemy, waging a war of attrition. The economy of most modern states is a market economy and
the issue of the proper use of funds and resources to ensure superiority over the enemy is
especially relevant in our time. In this article, we will try to tell you and compare the materials from
which modern MALE-class attack unmanned aerial vehicles (Medium-altitude long-endurance
UAV, "medium-altitude with long flight duration") and kamikaze UAVs are made.

PROBLEM STATEMENT

The article will compare the materials used to make modern military attack UAVs and
analyze the economically sound use of materials in the manufacture of attack UAVs.

What are attack drones for?

For the better understanding of the topic, you should familiarize yourself with the basic
definitions and tasks that UAVs perform.
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In various Internet sources, you can find the definition of an attack UAV. For example, an
unmanned aerial vehicle (UAV) is a drone that is capable of not only detecting targets but also
hitting them with guided missiles or bombs. Alternatively, an unmanned aerial vehicle (UAV) is an
automatic device that can completely or partially replace the human during an attack and/or
aerial reconnaissance. 7he main tasks that UAVs perform in combat operations are: aerial
reconnaissance (their main purpose), fire control (fire correction) and targeting, striking land and
sea targets, intercepting air targets, mining and mine clearance, radio interference, relaying
messages and data, and deploying air defense systems (decoy drone) and delivery of goods to
divisions.

Based on the above information, it follows that the main task of military attack drones is to
scout and strike targets without risk to the person who controls this UAV.

Scope of application and main tasks

Shock UAVs became widespread in the 1990s and 2000s. Most of the UAV strike
manufacturing countries have extensive experience in the aircraft industry. These include the
United States, Russia, Great Britain, China, Iran, Turkey, Israel and a number of other states. It is
worth noting that it is no coincidence that MALE-class attack UAVs and kamikaze drones are
divided into two classes.

The MALE class UAV is capable of multiple applications for combat missions and can
partially replace the entire combat aircraft on the battlefield. Rocket and bomb armament is
additionally attached to such the UAV with which the operator can hit enemy targets.

Kamikaze drones have the single purpose. The kamikaze UAV, as a rule, carries the powerful
explosive charge in its body and is used to destroy targets by self-detonation.

This means that while the MALE-class attack UAV performs the same functions as the
combat aircraft, the kamikaze UAV should simply fly “from point A to point B.”

Based on this, the question seems quite obvious:”"Why do expensive materials spend on the
kamikaze UAV if it is eventually destroyed? The question sounds logically because in order to
achieve economic victory in the market economy, it is necessary to exhaust the enemy's
resources. This means that by exchanging the relatively inexpensive kamikaze UAV for target or
strategic object that requires large material investments, we gain benefits. Exactly the same logic
applies to the use of ammunition. Just do not forget that the kamikaze UAV allows you to hit targets
at relatively long distance and without risking the life of the launcher.

The answer to the question: "Why waste kamikaze UAVs with expensive materials?” - it can
be obtained by comparing the classes of drones. Let's consider 6 of any sufficiently well-known
shock UAVs. For more honest analysis, we will select 3 MALE class attack UAVs and 3 kamikaze
UAVs. (see tab. 1)
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Table 1
Known attack UAVs

MALE class UAVs Kamikaze UAVs

country: Russia Country: Iran
First flight: 2016 First flight: 2021
L Type: Multi-purpose Type: Attack UAV
Reconnaissance and Attack
UAV

ol

Shahed-136

Country: USA Country: Israel

First flight: 2001 First flight: 2003

Type: Multi-purpose UAV Type: Reconnaissance
and Attack UAV

MQ-9 Reaper

Country: Turkey

First flight: 2009
M Type: Multi-purpose
Reconnaissance and Attack

UAV

Country: Israel
First flight: 1989
Type: Anti-radar UAV

Bayraktar TV2

Harpy

At first glance, it seems that this is just an airplane-type UAV. But this remark is an
important clue. The wing of the aircraft serves to create lift which makes it possible not to use
engines to create this very lift but to direct their work to create thrust. It is the aircraft-type UAVs
that have a long range and a high range of combat use.

From the general point of view, it can be distinguished that during a combat flight, both
classes of these drones should fly as long as possible and, in case of falling under enemy fire, be
able to continue flying, withstanding the effects of emerging loads as stoutly as possible. It is
logical to assume that in this case the material from which the aircraft should be made will be the
same and this is absolutely true.

MATERIALS

It is currently problematic to make a list of materials from which attack UAVs are made.
Manufacturing technologies for most of the known drones are relatively new and classified. Since
many of these machines performed well on the battlefield, many points are not disclosed in order
to avoid copying products for the general public. According to open sources, UAVs are
manufactured using almost the same materials as modern combat aircraft. They provide strength,
lightness, and aerodynamic performance. As an example, there is a list some of the basic
materials that can be used to create UAVs.

Composites are materials consisting of two or more components with different physical
properties. Composites have high strength and rigidity and low weight, they are corrosion-

COOpHHK HaydHBIX TPYAOB IO MaTepruaIam
Bceepoccuiickoit kondepeninu «Hayka, nmudposusanus 1 ycToiunBoe paspurue Poccum

CEKLMA 3. TEXHUYECKWUE U UHKEHEPHBIE PELLUEHUS ANl YCTOMUMBOTO PA3BUTHA



HOO «MNpodeccruoHanbHana Hayka» ucnoab3yeT Creative Commons Attribution (CC BY 4.0): AaMueH3uto Ha
onybAnKoBaHHble marepuansl - https://creativecommons.org/licenses/by/4.0/deed.ru]

.37-

resistant and durable which justifies their widespread use in aviation. Composite materials are
used in the manufacture of UAVs and drones because of their unique properties.

Aramides are synthetic fibers derived from aromatic polyamides. The most famous aramids
are Kevlar, Tvaron, Technora and SVM which, in turn, are also used in aviation due to their high
strength, rigidity and lightness. These materials do not burn and are resistant to abrasion.

Aluminumis a light metal with high hardness which is widely used in the aviation industry.
It has good corrosion resistance.

Titaniumis a light refractory metal. Various titanium alloys are used in the aviation industry.
Titanium alloys are also used in the creation of UAVs.

Various types of plastics, glass, carbonates, polymer composites, etc. can also be used in
the manufacture of drones.

CONCLUSION

As a result of studying the material from the field of UAV attack applications, it can be
concluded that in MALE class attack drones and kamikaze drones, the materials used in the
manufacture will be as similar as possible to those materials used in the manufacture of combat
aircraft. Depending on the requirements and tasks assigned to the UAV, various materials can be
used in the design of the drone. It should be borne in mind that the materials used in the
production of UAVs depend on its size, purpose, type and other factors. Therefore, a specific
combination of materials can be selected for each specific UAV.
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Introduction
Power transmission lines play an important role in providing electricity to the population
and industry. There are two types of power lines - cable CL and overhead OHL which differ in the
method of transmission for electrical energy. In this article, we will look at the device, features,
advantages and disadvantages of each power line type of voltage classes above 1 kV as well as
compare them with each other and study what determines the decision on choosing the type of
power line.
Materials and Methods
Cable lines
To begin with, let's look at the definition of cable line CL. According to GOST R 53316-
2009: cable line is a line
> designed to transmit electricity, its individual pulses or optical signals
and
> consisting of one or more parallel cables with connecting, locking and
terminal couplings (seals) and fasteners
> laid in accordance with the requirements of technical documentation in
boxes, flexible pipes, trays, rollers, cables, insulators, free hanging, as well as directly on
the surface of walls and ceilings and in the voids of building structures or in another way.
The cable wire consists of several conductive cores (conductors), each of which has an
insulating coating and all the conductors together are enclosed in an external insulating jacket.
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Figure 2 - example of a cable section

Cable lines have a number of advantages.

1. The use of cable lines in the electrical network makes it more compact, as the landscape
is preserved and the land surface is used more efficiently.

2. The security zone of the cable line is 1 meter on both sides of the cable, regardless of the
voltage class.

3. The use of cable lines for the transmission of electrical energy provides a higher level of
reliability as ones are less susceptible to environmental influences such as strong winds, snowfall,
icing of wires, falling trees on wires.

4. Cable lines are characterized by a lower degree of electromagnetic radiation compared
to overhead ones which reduces the negative impact on the environment.

5. The cable is protected from adverse weather conditions and thunderstorm activity.

6. The use of electric grid cable lines is more economically advantageous compared to
overhead power transmission lines as maintenance of such lines is cheaper.

However, cable lines are not without drawbacks.

1. The use of overhead power transmission lines is more economically advantageous than
cable lines, especially when the voltage increases. The difference in the cost of constructing 110
kV and 500 kV overhead lines is significant compared to overhead lines: 4-5 times and 18-20
times more expensive than overhead lines, respectively.

2. Soil shifts can damage the cable.

3. The search and repair of damage on cable lines is a more complex process than on air
lines. Repair work on the crane requires a lot of materials and time to determine the damage
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location. The time to eliminate an accident on 110 kV overhead lines is on average 72 hours which
is 12 times longer than on the overhead line.

4. Cable lines have lower throughput compared to overhead lines of the same cross-section
due to worse cooling conditions.

5. The inability to switch on again in case of a short circuit.

Overhead lines

For the definition, we turn again to GOST standards, in particular GOST 24291-90 which
states: overhead line OHL - a power transmission line whose wires are supported above ground by
means of supports, insulators.

To transfer electrical energy through an overhead power line, wires are used and mounted
on supports in the open air and supported by special fasteners, insulators and other devices called
linear fittings.

Figure 2 - examples of wire cross-sections

Now we consider the overhead lines advantages:

1. The relative cheapness of the installation.

2. Ease of damage detection and high speed of accident elimination (excluding the fall of
the power line support).

3. The possibility of switching on again in case of a short circuit.

At the same time, overhead lines have a certain list of disadvantages:

1. In case of lightning strike and adverse weather conditions, there is a high probability of
thunderstorm over voltages and damage to overhead lines, such as wire clashing, wire breakage
from the insulator, wire breakage from wind or falling trees, as well as icing of wires, resulting in
the overhead lines reliability is lower than normal.
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2. The security zone has a large area which depends on the voltage class and ranges from
10 to 55 m on both sides of the extreme overhead wires.

3. Approaching to the overhead line damaged section, i.e. a wire lying on the ground as well
as approaching to the wires of a serviceable overhead line at an unacceptable distance may result
in electric shock.

4. Awide range of cutting down trees around overhead lines in case the line passes through
the forest area.

Results and Discussion

Features of choosing the power transmission lines type

The decision to choose the type of transmission line may depend on a large number of
factors such as financial capabilities, voltage class, reliability and environmental requirements,
distance to which electricity should be transmitted, availability of space as well as climatic and
geographical features.

The choice in favour of overhead lines correlates with the voltage  class as follows:

> often high voltages are used to transmit electricity over long distances which
leads to a number of problems, such as

> alarge volume and

> the cost of installation work, as well as

> the complexity and duration of repairs in case of cable damage which creates

additional reliability requirements.

Based on this, overhead line becomes more attractive option with increasing voltage. On
the contrary, in the absence of the need to transfer energy over long distances, it is more
economically feasible to use CL, since due to high reliability, failures occur less frequently and
technical work is cheaper. 6 kV overhead lines are quite common which cannot be said about, for
example, 500 kV overhead lines OHL.

In the case when environmental friendliness has a higher priority than finances, the choice
is made, unequivocally in favor of CL, since it has almost no effect on the environment and unlike
overhead lines OHL. It does not require cutting down trees in a wide radius and also does not
endanger birds.

With the limited location, the choice is also made in favor of overhead lines according to
the above information. The overhead lines security zone is 1 meter in both directions, regardless
of voltage when for overhead lines it can reach up to 100 m.

Also landscape features should be mentioned, for example, in the case when a power line
needs to be routed across a river, it is much cheaper and faster to resort to use of the overhead
lines. And the installing a cable underwater is extremely difficult and financially costly. If you need
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to cross a large body of water or sea, you need to resort to cable lines, since it is not possible to
place overhead line supports.

In regions with strong winds, high thunderstorm activity and high risk of power lines icing,
the choice may be made in favor of overhead lines as the underground cable is more resistant to
environmental influences.

Conclusion

It is worth noting that the choice of the transmission line type really depends on many
criteria and in each case it is considered individually. However, when the economic factor is
discarded, CL is more fault-tolerant, versatile and environmentally friendly option. But when
considering the financial issue, everything becomes less clear: fo test high-voltage terminals(110
kV and above), a test installation generating high voltage and having /arge dimensionsis required,
and therefore it is extremely low mobility. The maintenance of such terminals is

4 expensive,
4 requires qualified personnel, also for laying cables of high voltage classes
v the construction of cable tunnels, overpasses and channels is required which, in

turn, also need maintenance, maintenance and repair.

Nevertheless, modern trends in urban development lead to the need to convert existing
overhead lines to cable execution in order to free up land, reduce the impact on the environment
and ensure human safety.
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Abstract The article is devoted to the flying wing aerodynamic scheme, which is characterized by
the absence of the fuselage and the integration of all systems into the wing structure. The history of its
development, key design features, advantages and disadvantages of the scheme are considered. In
conclusion, it is noted that despite the technical difficulties, the "flying wing" remains the promising area
in aviation, especially for stealth technologies and unmanned systems.

Keywords: fuselage, aerodynamic design, layout, wing, stabilization system, stealth.

Introduction
The flying wing aerodynamic design is a concept aircraft that lacks the traditional fuselage
and all systems, cargo and crew are housed inside the wing. This arrangement provides high
aerodynamic efficiency but places special demands on stability and handling.

Fig.1 Aircraft made according to the flying wing scheme
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History of appearance
The idea of the flying wing originated at the beginning of the 20t

century. The first experiments were carried out:

e John Northrop (1940s) — developed several prototypes, including the Northrop N-1M
(1940) and the YB-35 bomber (1946).

o The Horten Brothers (Germany, 1943) — created the Horten Ho 229, one of the first jet-
powered flying wings.

In the USSR, Boris Cheranovsky was engaged in research who built several experimental
models (BEACH-3, BEACH-7).

Design features

1. The absence of the fuselage — the entire load is distributed over the wing.

2. Integrated systems — engines, fuel, weapons and crew are located inside the wing.

3. The absence of a tail unit (or minimal use) — control is carried out by elevators, steering
surfaces on the trailing edge of the wing.

4. Complex stabilization system — due to the lack of a tail, an active electronic control
system (for example, fly-by-wire) is required.

Advantages

* High aerodynamic efficiency — less drag compared to the classic circuit.

* Improved stealth (stealth characteristics) — a minimum of protruding elements which
reduces radar visibility.

* Fuel economy by reducing the weight of the structure.

Disadvantages

* Control complexity — requires advanced electronic stabilization.

* Limited maneuverability at low speeds.

* Problems with cargo placement — not all aircraft can effectively use the internal volume
of the wing.
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Fig.2 The approximate design of the "Flying wing"

Modem representatives

1. Northrop Grumman B-2 Spirit (USA) — strategic stealth bomber, adopted in 1997.

2. Northrop Grumman B-21 Raider (USA) is a promising next—generation bomber.

3. Horten Ho 229 (historical, Germany) is a prototype of the World War Il jet flying wing.

4. Lockheed Martin RQ-170 Sentinel (UAV) is an unmanned reconnaissance aircraft using
circuit elements.

Fig.3 Northrop Grumman B-2 Spirit
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Fig.4 Horten Ho 229

Conclusion
The flying wing scheme remains one of the most promising in aviation, especially for
stealth technologies and long-range bombers. Despite the difficulties in management, the
development of electronic systems makes it possible to overcome many disadvantages. In the
future, we can expect new UAVs and manned aircraft using this concept.
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