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Heab AuccepTanMOHHOIO UCCJIEI0BAHMA:

Coznanne TEOpPEeTHMUECKUX OCHOB (DOPMHUPOBAHMS HOBOM IapajurMbl
pa3Butus uHPpokoMMmyHHKanmoHHoro cermenta OIIK PK, Oasupyromuxcs Ha
HOBOM TMOAXOA€ K (OPMHPOBAHMIO W YIPABICHUIO TpynnaMud OeCHIOTHBIX
anraparoB, B TOM YHUCJE, IOCTPOCHHOM HA MCHOJIb30BAHUM MHOTO3HAYHOM JIOTHKE
M YCTPAHCHMHM JUCIPONOPLMUEN MEXKAY PA3BUTUEM HA3€MHBIX M JIETATEIbHBIX
OECIUJIOTHBIX aIlapaToB.

3axayu uccieJ0BAHNS

- Ilokazate, uYro B cuiay Bce Ooyiee IIUPOKOrO MNPUMEHEHUS
pOOOTU3UPOBAHHBIX BOOPYKEHUH pa3IMYHBIX TUIIOB HEMOCPEICTBEHHO BOJIN3U
JUHUHA 00EBOTO COIPUKOCHOBEHUS TPEOyeTCsl CO3/IaHNuE HOBBIX MOJAXOA0B K 3aIUTE
uHboOpMalluy, MpEIHA3HAUYEHHBIX JUII HCIOJIb30BAaHHUA B 30HE  MPsIMOHU
pPagUOBUIMMOCTH, M TO3BOJSIIOLIMX OTKA3aTbCid OT MWCIOJIB30BAHUS METOJOB
KpunTorpaduu, a Taxke pazpadoTaTh TEOPETUUECKYIO OCHOBY TAKUX METOJIOB.

- [loka3zarp, 4TO B CHJIy PE3KOr0 BO3paCTaHUS YUCICHHOCTH OECIUIIOTHBIX
anmnapaTroB, IPUMEHSEMbIX B OOECTOJIKHOBEHUSX, TpeOyeTcs pa3padoTaTh HOBBIE
MOAXO/Abl K YNPABJIECHUIO TPyIINaMH OECHUJIOTHBIX alllapaToB, a TakXKe CO31aTh
TEOPETUYECKUE OCHOBBI TAKHUX IOAXOJOB C HCHOJb30BAHHUEM MHOTIO3HAYHON
JIOTHKHU.

- PagpabGortatb  HOBblE  METOABI, OOECHEUYMBAIOIINE MPUMEHEHHE
MHOTO3HaYHOM  JIOTUKA B  MNPUKIAAHBIX  LENSAX, B  YAaCTHOCTH,  JUIS
COBEPLIEHCTBOBAHUS aNrOPUTMOB (GyHKIMOHUPOBAHUS OOPTOBBIX
BBIUMCIUTENBHBIX CHUCTEM OCECHHJIOTHBIX amMapaToB, ACUCTBYIONIMX B COCTaBe
IPYIIBI, B TOM YHCJIE, OCHOBAaHHBIC HA YCTAaHOBJIEHUHU COOTBETCTBUS MEXKIY
onepanusiMy MHOTO3HAYHOU JIOTMKHU U OIlepalrsAMu B Nossx [amya.

- Ilokazatp, 4YTO Ui TOBBIIEHUS 3(PGEKTUBHOCTH HUCMOJIb30BAHUS
POOOTU3UPOBAHHBIX BOOPYKEHHM TpeOyeTCsl yCTPaHUTh JUCTPONOPIIUH B Pa3BUTHH
JeTaTebHbIX M Ha3eMHbIX OECHWJIOTHBIX ammapaToB, a TakXke pa3paboTaThb
KOHCTPYKIMIO Ha3eMHOro OECHHJIOTHOTO amnmapara KOHKPETHOrO Ha3HAYeHUS
(MUHHBINA TpPaJbILIHKK).

MeTtoabl McCJIe10BAHNA .

Hcnonb30BaHbl METO/IBI A0CTPAKTHOM anreOpbl, B YACTHOCTH, TEOPHS MOJIeH
['amya, Teopuu  pacnpoCTpaHEHHs  BOJIH, MOJUUHSIOMIMXCS  YPAaBHEHUIO
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['enbmrosipia, METOABI MPOEKTUPOBAHUS JIBWXKYIIMXCS —AanllapaToB, METOJIbI
MOCTPOEHUSI M MPOBEPKU PAOOTOCIOCOOHOCTU 3JIEKTPOHHBIX CXEM Ha OCHOBE
JIOTUYECKUX HJIEMEHTOB

OcHOBHBIE 110JI0KEHUs], BBIHOCUMbIE HA 3alIUTY:

HUcnonws3oBaHue JUCKpETHOrO a”anora npuHiuna [ronrenca-Openens
no3BoJisieT cPOpMyIMpOBaTH M JOKa3aTh o00o0OmeHne Teopembl HaiikBucra-
[IlennoHa-KoTenbHUKOBA, KOTOpas CO3Ja€T TEOPETHYECKYK) OCHOBY  JUIA
pa3paboTKM HOBOrO TMOAXOAAa K 3almure uHGOpMalMu B 30HE MPSMOM
PaAMOBUANMOCTH, OPUEHTUPOBAHHYIO Ha WACHTHU(PUKALUIO MECTOIMOJIOKEHUS
UCTOYHUKA CUTHaJda, W T[O3BOJSIOLIYI0 OTKa3aTbCi OT  HCHOJIb30BAaHHS
KpUINITOTpaUueCKX METO/IOB.

[IpuBenenue omnepanvii MHOTO3HAYHOW JIOTMKU K BBIYHCICHHSM B MOJX
["anmya, ocymiecTBisieMoe MpU MOMOIIU anredpandeckon Aenbra-(QyHKIUU, CO3/1aeT
TEOPETHUYECKYI0 OCHOBY [UIsl YIIpaBJI€HHUS IpynnamMu OECHUJIOTHBIX JIETATEIbHBIX
anmapatoB 3a CUYET MCHOJb30BaHHMS OOPTOBBIX BBIUMCIUTENBHBIX CHCTEM,
MOCTPOEHHBIX HA OCHOBE MHOTO3HAYHOM JIOTUKH.

VYuer cnenudukd KOHKPETHOrO TMojsi ['amya MO3BOJSET CYILIECTBEHHO
YOPOCTUTh AJITOPUTMBI (PYHKIITMOHUPOBAHUS OOPTOBBIX BBIYMCIHUTEIBHBIX CHUCTEM
OeCNWIOTHBIX anmnapaTroB, B TOM YHUCJE, IPEIHA3HAYEHHBIX ISl UCIIOJIb30BAaHUS B
COCTaBE TPYIIbl, W TOCTPOEHHBIX HA OCHOBE MHOTO3HAYHOW JIOTMKH, B
0COOEHHOCTH, UCIOJIB3YIOLIUX BBIYUCICHUE IU(PPOBBIX CBEPTOK.

YcrpaHeHue JUCIpONOpIUil MEXKIY PAa3BUTHEM JIETATEIBHBIX M HAa3€MHBIX
OECIUJIOTHBIX alIapaToB JOCTUTAeTCs, B TOM YHUCIE, Yepe3 BHEIPEHUE OJTHOOCHBIX
OECIUJIOTHBIX allapaToB, YIOPaBISEMbIX IO paguoKaHally, M CIHOCOOHBIX
IPOAOJDKATH ABM)KEHUE MPU MAJICHUH B JIH000€ MOJIOKEHUE.

OcHOBHBIE pe3yabTaThl HCCICAOBAHUS

Pa3paGotan HOBBIM MNOAXOJ K 3allUTe HHQPOpPMALMKU B 30HE MPAMOU
pPaAMOBUIMMOCTH, OCHOBAHHBIM Ha (UKCALMHU TOJOKEHUS TOYKH, B KOTOPOM
pPacnoJioKeH UCTOYHUK CHTHaja, U JIaHO €ro 00OCHOBAaHME Ha OCHOBE TUCKPETHOTO
aHanora npuHuuna IroiireHca-®Openens u o0000ueHUss Teopembl HaiikBucra-
[ITernona-KoTenpHUKOBA.

Pa3paboTtan HOBbII MeTOJA MPHUBEAEHUMN Olepanuii MHOTO3HAYHOW JIOTHKU K
BBIYMCIICHUSIM B TOJIAX [aiya, mpoAeMOHCTpUpOBaHa €ro KOHCTPYKTMBHOCTh Ha
KOHKPETHBIX MpPHUMEpax M MOKA3aHO, YTO OH COCTABJISIET TEOPETUYECKYID OCHOBY
HOBOT'O MOJIX0/1a K YIIPABJICHUIO IPyINaMu O€CIUIOTHBIX alapaToB.

Pazpaboransl anroputmbl 0a30BBIX OJIOKOB OOPTOBBIX BBIUYMCIHUTEIBHBIX
cUCTeM OECHWJIOTHBIX ammapaToB, pealM3yIOIIMX BBIUUCICHUA B mnoisx [amya, B
TOM 4HCIIe, 3a CYET NPUMEHEHHUs Olepaluu IUPPOBOTO JorapuPMUpOBaHUS,
u(GpoBON CBEPTKH, a TAKXKE MCIIOJNB30BAHMSI CXEMbl TPUITEPHOIO CYMMAaTopa,
KOTOpAst ABJSCTCS MPUMEHUMOM JiTst r00bIX nosieit ["amya GF(p).

Pa3paboTana KOHCTPYKILMSI OJHOOCHOTO OECHWJIOTHOrO amnmapara (MHUHHOIO
TpasbllliKa, MPEJHA3HAYEHHOTO s 00e3BpexXuBaHUs MHUH Tuna «JlemecToky),
uMeroIero (Gopmy 3IUTUIICOMAA, YNMPABIIEMOro MO PaJUOKaHANy, U CIOCOOHOTO
MPOJIOJKATH BBIIOJHEHUE 33Jja4l NPU MaJeHUH B JII000€ MOJIOKEHUE, MPOBEACHBI
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UCIIBITaHUS, JOKA3bIBAIOIINE JOCTUXKEHUE CIIEYIOUIUX XapaKTEePUCTUK: CKOPOCTh —
He MeHee 40 KM/4, CKOPOCTh 000pOTa BOKPYT BepTHKaabHON ocu Ha 360° — He
Ooonee 1,5 cek, CKOPOCTb BOCCTAHOBJICHUS IOJOXKEHUSA ISl TPOJOJDKEHUS
JIBUKEHMS TIPH MaJICHUU — He OoJiee 25 cexk.

O6ocHOBaHMEe HOBH3HbI M Ba:KHOCTH TIOJIYYE€HHBIX pe3yJibTATOB,
COOTBETCTBHE HAMNPABJIEHUSIM Pa3BUTHA HAYKH HJIM TOCYJIapCTBEHHbIM
nporpamMmam:

KauectBennsie TpaHchopMaIuu Xapaxkrepa 00€CTOJIKHOBEHUH,
0OyCJIOBJIEHHbIE MAaCCOBBIM HCITOJIb30BAaHUEM POOOTU3MPOBAHHBIX BOOPYKEHUI,
BBIPAKAIOTCS, IPEXK]IE BCETO, B BO3PACTAIONICH POIU PaIMOIIEKTPOHHON OOpHOBI, a
TaKK€ CHUCTEM, OOECIEYMBAIOIIUX TPYNIOBOE YyIpaBJICHHE OECHUIOTHBIMU
anmapatamu. OTCI0/la BBITEKAET HEOOXOAUMOCTh Pa3pabOTKU HOBBIX MOJIX0JI0OB Kak
K 3ammTe UHGOpMAIUK MPHU Tepeade B 30HE MPSAMOU pajMOBHUAUMOCTH (OOMEH
uH(popMaIMel MEXIy armapaTaMd, COCTaBIISIOMHUMH TPYNImy W T.1I.), TaK U K
VOPABICHUIO TpymmamMu (pPOsSMH), TIPEIyCMATPHUBAIOMIUX WX MaKCUMaJIbHYO
aBTOHOMHOCTb. OTH (PaKTOPHI JOMOJHSIOTCS SKOHOMHUYECKUMH COOOpPaXKEHHUSIMH,
BBIPKAIOMIMMUCS B 11€JIECOOOPAa3HOCTH MAaKCUMAaJbHOTO CHUXEHUS CTOMMOCTH
¢bu3nYeCKNX KOMIOHEHT TpyNn OECHUIIOTHBIX ammapaToB C TEPEHOCOM IIEHTpa
TSOKECTH Ha WHTEIUICKTYaJbHYIO COCTAaBJISIIONIYI0, YTO MpPEIyCMaTpUBaeT, B TOM
YHCclie, YCTPaHEHUE NUCIPOMOPLUNA MEXKIY Pa3BUTHEM HA3EMHBIX U JIETATEIbHBIX
OECHIIOTHBIX annapaTosB.

CucreMHOE pelieHne TaHHOM COBOKYITHOCTHU NMPOoO0jeM e-(haKTo BbUIMBAECTCS
B CO3/IaHHE HOBOW MapajurMbl Pa3BUTUS HHPOKOMMYHUKAIIMOHHOTO CErMeHTa
OIIK PK, Tak Kak CylHIeCTBEHHass MOJEpPHU3AIUsl QJITOPUTMOB YIIPABICHUS
OecnIIOTHBIMU ammapaTamu, a Takke TpaHdopmanuu 6a3oBoi konnenmuu POb He
MOTYT HE MPUBECTU K KaY€CTBEHHBIM M3MEHEHUSIM MPUHIIUIIOB IEUCTBHSI OOPTOBBIX
BBIUHCIIUTENHHBIX CUCTEM, a Jlajiee — MX KOHCTPYKIIUHU U T.1.

B nanHOi#l paboTe BrepBbIE pa3BUT HOBBIA MOAXOJ K 3allUTe MH(OpMAIUU B
30HC TPSIMOW PaJUOBUAMMOCTHA, OCHOBAHHBIM Ha HACHTHU(UKAIIUK KOOPIUHAT
TOYKH, B KOTOPOW pacmojiokeH HUCTOYHMK curHana [1,2]. HoBuzna naHHOTO
MOAXO0/Aa TapaHTUPYeTCsl TEM, YTO BIEpPBble CHOPMYIUPOBAHO M JOKA3aHO
o06oOmenne Teopembl  HaiikBucra-Illennona-KorensnukoBa  [3],  kotopas
MO3BOJISIET, B TOM YHCJIE, MPUBECTU ONMHUCAHHME MPOU3BOJBHOIO MpeoOpa3zoBaTeis
BOJIHBI K TEH30pHOH (opme [4].

HoBbim siBisieTcst Takoke pa3paOOTaHHBIN MOJXOJ K YIPaBICHUIO TPyHIaMu
OecnuIOTHBIX anmapaTtoB [5,6], ocHOBaHHBI Ha MHOTO3HAYHOW JIOTHKE, B TOM
quciie NpeaHasHauYCHHBIN 1 MCIIOJb30BaHUs B TPCHHMHIOBBIX meisax [7,8], mms
oOecreyeHnss TUArHOCTUKKA MPOTSHKEHHBIX 00BbekTOB [9-11]. Ero cBsi3p ¢
mpeaiaraeMbIM MOAX0A0M K O00ECIIEUEHHUI0 3aIUThl HHPOpMAIUK B 30HE MPSMOM
PaIMOBHUIMMOCTH OTpaxkeHa B [12-14]. MeTo/, MO3BOJISIOIINN MPUBECTH OIEpaIlin
MHOTO3HAYHOM JIOTUKHA K BBIYUCIICHHSM B moysix [amya [15], ocHoBaHHBIH B TOM
quciae, Ha pesyiabrarax pabotel [16], mpemmaraercs BrepBble. B Tom uucie,
BIIEPBBIC JAIOTCS J0KA3aTEeNbCTBA BAKHOCTH ydyeTa Crelu()UKH KOHKPETHOTO TIOJIS
[anya npu rcnosib30BaHUM JaHHOTO MeTona [17-19].
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HoBbiM siBnsieTcss MeTon pealu3alud  BbIUMCIEHUM B mojsix [amya
MOCPEZICTBOM PaTruodIeKTpOHHBIX cxeM [20]. BriepBrie mpemaiokeHo peann30BaTh
BBIYHCJICHHS TTPH TIOMOIIM TPUTTEPHBIX cymMMaTopoB [21]. BriepBeie oka3aHo, 4To
TaKOTO POJia BEIYUCIUTEIbHBIE MPOLIEAYPHI CYIIECTBEHHO YIPOIIAIOT BHIYUCICHUS
U(GPOBBIX CBEpTOK [22]. BrepBble Takke MOKa3aHO, YTO CYIIECTBYET aTOPUTM
upoBOTO  Jorapu(PMUPOBAHUS B CpPaBHUTEIBHO Ooybmux TONsIX [ anmya,
YUYATHIBAIOIIMN WX KOHKPETHYIO CIENU(PHKy, ¥ TO3BOJSIONMIAA, B TOM YHCIIE,
CYIIECCTBEHHO IOBBICUTh 3(PPEKTUBHOCTh BBIYHMCICHUS HUPPOBBIX CBepTOK [23],
CYILIECTBYET BO3MOKHOCTh JaJIbHEHIIIEr0 COBEPIICHCTBOBAHUSI TAHHOTO MOX0/1a 3a
CUeT BBIUMCJICHHM ITPH IMOMOIIM KOHEUHBIX aireOpandeckux kojerr [24,25].

Bnepsrie pa3paboTaHa KOHCTPYKIMS OJHOOCHOTO OECHUJIOTHOIO ammnapara
(MUHHOTO TpajibllIMKa, NPEIHA3HAYEHHOTO [JIsi OO0Ee3BpEKUBAHUS MUH THIA
«JlemecTok»), HOBU3HA TMOATBEP)KIACTCS MATCHTOM [26], maHHAas KOHCTPYKITHS
JIOITyCKaeT JATbHEUIIYI0 MOJEPHHU3AIMI0, B YACTHOCTH, Ha e¢ 0a3e MOKET OBbITh
peanu3oBaH OCECHUJIOTHBIM ammapar, NpeAHa3HAUYCHHBIM MJi1 MPOTUBOJCHUCTBUS
MacCOBBIM Oecriopsiikam [27].

O06o011eHre pe3yJbTaTOB MPOBEACHHBIX HCCIEAOBAHUNA MPEACTABICHO
aBTOpoM B MoHOorpaduum [28], a prmocodckre aceKThl pa3BHBAEMOTO IMOAX0/1a — B
pabotax [29-31].

UccnenoBanusi BBIMONHSIMCh B COOTBETCTBUU C YTBEPXKIACHHBIM ILJIAHOM
uccnenqoBannii MHBO PK u B pamkax Hayunbix mnpoektoB AP14870281
«Pa3paboTka HOBBIX TOJIXOJIOB K HHU(PPOBOH 00paboTKEe U300paKEHU ¢
UCTIOJIb30BAHUEM CBEPTOUYHBIX HEHpOHHBIX cereiy (2022-2024), AP14870416
«Pa3paboTka HOBBIX MOJXOJ0B K PEIICHUIO (HUIOCOPCKUX MPOOIEM MHOTO3HAYHOU
JIOTMKH KaK CpPEJICTBa YCTAHOBJICHHUS 3aKOHOMEpHOCTeH MbltieHus» (2022-2024),
«Kac raneim» AP15473224 «Pa3paboTka HOBBIX MOAXO/0B K MOCTPOCHUIO TEOPUH
HAYYHBIX peBororminy (2022-2024).
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