[TockonbKy npobemMa 0OHapyKeHa, 3TOT TECT IPOBOAUTEL He HYXKHO.

3arem Yxkao XyHUYKS IpHUKa3ajl MPEKPATUTh UCIIEITAHUS U YBUMIEI, YTO GOJIBIION KITacTep U3 OMHOTO
IpPOHA ¥ [IBYX OIPOHOB, KOTOPHIE BCE ellle BHITIOIHSIM 3ajayu, Hadyasl ORICTPO PACTATHUBATHLCS IO
BBICOTE, a 3aTeM coOpasics B 0003HaYEHHOM BO3AYIIHOM IIPOCTPAHCTBE Ned,

[Tocne Toro, Kak gBa KjacTepa JPOHOB coOpaiuch BMECTE, OHU Cpa3y JKe CIUINCh BOEOUHO. 3aTeEM B
COOTBETCTBUHU C YCTAHOBIIEHHLIMU IIPOIIelypaMy OHU IIPU3EMJIANIUCE TPYIIIIaMUi Ha OTKPBITOM
IIPOCTPAHCTBE HUXKE BO3AYILIHOIO IpocTpaHcTBa Ne 4.

Jlromu, HaXOOUBIIKECS TaM HOJIroe BpeMs, OLICTPO Hadajid BOCCTAHABIMBATH I€CAHTHEIE
OpoHEL. Kpome TOro, creruanbHBEIN MePCOHAT HavaJjl IIOMCK TPOHOB, Pa30UBIINXCS BO BPEMS
ACIBITAHUH.

OTH OPOHBI HEe CTOSAT OOJIBINX MeHeT, HO HHPOpPMAaIlds O MaHHBIX B IPOHE BaxKHA. XOTS €CTh
IIPOTPaMMBI 3aIUTH, TPOH aBTOMATUYECKM OYKUCTHUT JaHHbIEe Ipu cboe. OMHAKO HET TapaHTHUH, YTO
HECYACTHHIX CIIy4aeB He MMPOU30MAET, 03TOMY Oe30macHee nmepepabaThBaTh U 3alUINATH

OKPYXKAIOIIYIO Cpemdy.

XoTs1 B KOHIIe 3TOT0 TecTa ObLJT CIOPIIPHU3, B 1I€JIOM OH MPOIIIETT YCIEUTHO U 1ajl 0YeHb IIOIOTBOPHLIE
Pe3yJIbTaTHL.

HccnegoBaTenbCcKas T'DyIilia, eCTECTBEHHO, GBICTPO c0061u1/ma 9Ty HOBOCTD, a 3aTeM IIOJIy4HnIIa
HO3JIpaBI/ITeHBHBIfl 3BOHOK M3 HAYYHO-HCCJIEOOBATEJIbCKOT'O MHCTUTYTA U COOTBETCTBYIOIUX OPIraHOB.

KoHeuHO, BMeCTe C [T03paBIeHHEM eCTh [IBa yBeIOMeHus. [IepBoe yBeIOMIIEHHE 3aK/TI0YaeTCs B
TOM, YTO OHM [IOI2KHBI HEME[IJIEHHO IIPeOCTaBUTh COOTBETCTBYIOIIYIO nHMopMaluio. [Tocre
paccMOTpeHust KOMIIETEHTHHIM IIogpa3aesieHueM 0 HeM OymeT cooOIIeH0 B CPefACcTBAaX MaCCOBOM
WHGOPMAIIMY U BEIMYIIEHO B KAYECTBe IogapKa.

VIMeHHO MT03TOMY Y UCCIIeIOBATEILCKOM T'PYIIIIH TAKOM IJIOTHHIY I'paduK, YTO He0OXOAUMO
3aBEPIINTh COOTBETCTBYIOIINE TECTH 1O OKTSOPS.

BTopoe yBemomieHue 3aKII04YaeTCS B TOM, YTOOHI ITO3BONIUTE UKao XyHUXKI BEPHYThHCS B [IeKuH
COOTBETCTBYIOIIMMY JaHHEIMU UCIBITAHUYU ¥ OCHOBHBIM IIEPCOHAJIOM 10 UCCIIEIOBAHUSAM U
pa3paboTKaM [Jig y4acTUs B COOTBETCTBYIOIINX CeMUHApax 10 pe3yibTaTaM

ucneitaHui. OTHenodnsle paboTH 3eCh OCTAIOTCSA 3a OCTAJIbHOM YaCThI0 KOMaH/IHL.

Yskao XyHUK3 He oOpallay BHUMaHUS Ha BaXKHOCTh MHCTUTYTa M KOMIIETEHTHOTO oTHena. Cpa3y ke
nocyie pa3bopa uHpopMaIuu oH 06bICHUT paboTy, a 3aTeM mmoexan 06paTHO B [IeKMH ¢ OCHOBHBIMU
y4aCTHUKAMH.

Y Xao gymart, 4TO UCHBEITaHUE 3aKOHYUIOCH Oe3 Hero. OH IJIaHUPOBa AaTh OoTHop AH daHio. 4 He
OKHUMAJ, YTO ero uMs Oy[eT B CIMCKE YJIeHOB KOCTSKA.

HecmoTps Ha 6€CTIOMOIIIHOCTD, S He MOTY u30aBUTHCS OT Hero. OH MOT TOJIBKO IOMPOCUTDh AH DaHs
coOpaTh BeIX ¥ BEPHYTHCS B AHBCH 3apaHee, U MociefioBai 3a YKao XyHUKI, YTOOLl OTIIPABUTHCS B
[TekuH, 4TOOBI IPUHATH Y4aCTHE B CEMUHAPE II0 Pe3yJibTaTaM UCIHITaHUH.

Y Xao n3HavambHO AyMaJl, YTO 9TO OOLIYHOE YaelHuTHe, HO He 0XKHUOAJI, YTO MPUJACT 3TOMY TaKoe
3HaueHue. [IoMHMO COOTBETCTBYIOUIUX PYKOBOOUTEIIEN HayYHO-UCCIEN0BAaTETbCKOTO HHCTUTYTA U
KOMIIETEHTHOTO TIOfIpa3/esieHus], eCTh ellle KaKue-TO MPeACTaBUTEIH apMUHU, CIIeIIMAIUCTEL B Pa3HbIX
00J1aCTSIX ¥ OOHU TOJIBKO aKaJeMUuKu. MOXHO BUIOETh, YTO BEHIIIETPUBEIEHHOE TPUAaeT O0JIbIIoe



3HaYEeHUE 3TON TEXHOJIOTUY U BBICOKUM TEXHUYECKHUM XapaKTepPUCTUKaM 3TOT0 CeMUHapa 1o
pe3ynbTaTaM UCIBITAHUMN.

[ToaToMy BO BpeMs BcTpeuu Y Xao ObI B OCHOBHOM Ha BTOPOCTEIIEHHOW POJIM B UTPE COEBOTO
coyca. Becr nponecc o6bsicaunm Yxkao XyHuxks u nmpodeccop Au Ciosxal, a Apyrue 4IeHb KOMaH/IbI
IIOMOTaJId.

Bnarouapﬂ 9TOU CepHH TECTOBLIX HAHHBIX TUOEPEI U SKCIIEPTH TaKXKe Y6eJII/IJ'II/ICB B CHJIE 3TOMU
TEXHOJIOTHH.

XoTs BCe ¥ PaHbIIle AyMaik 0 KaKuX-TO Pe3yJbTaTax, s He 0KM[aJl, YTO Ha 9TOT Pa3 Pe3yabTaThl
OoynyT notpsicatomumu. Cyasi 10 TaHHBIM, 9Ta TEXHOJIOTUS B OCHOBHOM CO3pera.

I pyruMu CII0BaMH, 3Ta TEXHOJIOTHS He 3aiMeT MHOT'O BpeMeHH, YTOOHI OBITh MPAaKTUYECKHU
IIPUMEHUMOU ¥ 0YE€Hb YHUBEPCAIbHOU.

4 mocTHT 3TOTO YPOBHS, U BCe yKe He M30eraiT 3TOro, a HeIIOCPENCTBEHHO aHAIU3UPYIOT BOEHHOE
IpUMeHeHNe 3TOH TeXHOJIOTHH.

Bo-nepBrix, Haubojiee UHTYUTUBHAS, 3TO HOIXKHA OBITh TEXHOJIOTUS yaapa KjlacTepa APOHOB. OTO
CaMBbIU YCIIELIHBIY pe3yabTaT JaHHOr 0 TecTa.

[To pa3HBIM HAHHBIM, 3Ta TEXHOJIOTHS KJIACTEPHOTO yoapa 6eCIUIOTHUKOB HOCTUTTIA YPOBHS, IIPU
KOTOPOM €€ MOXKHO HCIIOJIb30BaTh, a 9TO 3HAYHUT, YTO €€ MOKHO IyCTUTh B X0 Cpa3y Xke C
HeOOIBIION TOPabOTKOM.

B clieHapu¥ MCIOIH30BAHUS TI0 Ha3HAYEHHUIO GOJIBINOE KOJTUYECTBO MUKPOIPOHOB-CAMOYOUHIIT
BhIOpACHIBAeTCS Hafl 1mojieM 005 C TTOMOIIbIO TPAHCIIOPTHHIX 60MOAPAUPOBIINKOB UK
ucrpebuteneit. mu mocTaBUTh €0 3a IPefestkl Mo 005, a 3aTEM YIIPaBIISITh KJIACTEPOM, YTOOH
neTaTh Hap moyem 6os.

Hcronb3ys ymaneHHy0 OUCTAHIMOHHYI0 KOMaHy UM 3apaHee 3afJaHHbIE e/ aTaKu, OTMEThTe
1Ie/Td, KOTOPEIE MOTYT OBITh aTaKOBAHHEI Ha mMoJie 0051, a 3aTeM KJIacTep aBTOHOMHO YIIPaBIISIeT aTaKOH,
WY YOAJeHHO YIPaBIISeT aTaKowu.

[Tocne Toro, Kak Hap 1nojeM 6051 OymeT BEIYIEHO 00IbIIOe KONMUYECTBO APOHOB, faXKe MPU HaTuYuu
y IPOTHUBHUKA Pa3BUTOM cucTeMbl [IBO 1 GOJIBIIOro KOMMYECTBa PAKETHHIX UCTPeOuTENeH,
HEBO3MOXKHO YHUUTOXUTH BCE BOOPYKEHHBIE 00BEKTH IIPOTHBHUKA B KOHTPOJIUPYEMOM ParioHe [0
TOTO, KaK ero opraHu3anus cMoxeT 3¢ (HeKTUBHO 060POHSITLCS BO3MYX.

Ilaxe ecnu IpoTUBHUK chopMupyet 3¢ dekTuBHBIE Cuibl [I1BO, ClipaBUTHCS C 3TUMU AECATKaMU
THICSY CKOIJIEHUHM MUKDPOAPOHOB CJIOXKHO.

BTopoii ciieHapuii UCIIONTb30BAHUS, €CIIK Ha mojie 6051 pa3BepHYTO TaKoe 00JIbIIOEe KOJTHYECTBO
KJIaCTePOB MHUKPO OPOHOB-caMoybuiill. Torma HaseMHas 60eBas eQUHHKIIA MOXKET B 110601 MOMEHT
BBI3BATh KOMAHIHYIO aBHATPYIINY M1 aTaK¥ CBSI3aHHEIX C HEW BOOPYKEHHEBIX 1IeJiell TPOTUBHUKA, a
TaKXKe OllepaTUBHO 0Ka3aTh OTHEBYIO MOAIEPKKY JII000MY palioHy Ha moje 00s.

TpeTuii crieHapui UCIOIb30BAHUS IPUMEHSIET 3Ty TEXHOJIOTHIO K POICTBEHHBIM KPBIJIATHIM PaKeTaM
WU paKeTaM KJjlacca «Kopabib-Kopabib» MM HAIPSIMY0 TPAaHCHOPMUPYETCS B POHBI-CAMOYOUUIIE.

[Tyck uctpebuTens unyu pakeThl IPOU3BOAUTCS C MECTHOTO 0OOPOHUTENIBHOTO YKPEIJIEHUS UIu
paiiona ITBO 6oeBoro Kopabist. YoapHbI# K1acTep, COCTOSIINE M3 G0IBIIOT0 KOTUYECTBA PAKeT WK



0eCIUIOTHUKOB, IPOPBET IIJIOTHYIO CETh OTHEBOM 3aIUTHI IPOTUBHUKA I10 IEJIIM B HACHIIIEHHOM
pexume. Takoro GOJBIIOro KOIUYECTBA CKOMJIEHUM yIapHbIX eIUHUI] JOCTaTOYHO, YTOOBI pa3opBaTh
BCe IepenoBrle noTHEIe ceTu [1BO B Hamm nHU. Ecnu He OymeT HOBOM TEXHOJIOTUU
00OPOHUTENILHOTO OPYKUS UM LleJieHallPaBIeHHBIX Mep IPOTUBOAENCTBUS, 9TOT TUII aTaKy ellle
[oIroe BpeMs OyoeT HaXONUThCS B COCTOSTHUY Hepa3peumnMocTyd. OCOOeHHO 1T aTaKu KPYTIHBIX
HaJBOMHKIX Kopalien Ui KPYIHBIX KOpaOenbHbIX CoOefuHEeHUN. TeopeTudeCcKy yoapHbI KilacTep
BITJIA macmtaba 10000 MoXKeT MOTHOCTHIO YHUYTOKUTH 00€CTIOCOOHOCTh KPYITHOT'O COEOUHEHMS
HaOBOOHBIX Kopabiieii, mpuyeM 60ecriocoOHOCTh BeCbMa 00 bEKTUBHA.

B 9TOT MOMEHT BCe He MOTJIM He CMOTPETh B CTOPOHY CHUISIINEro, He OBIJI0O CMBICTIA CYIIEeCTBOBAHMUS,
MOJIOAOTO ¥ HEMHOT'0 Ype3MepHOoro Y Xao.

22-neTHUY apeHb C HECKOJILKUMU IPY3bIMU pa3paboTan TEXHOJIOTHIO BCETO 38 HECKOIBKO
MecsiteB. TeXHOIOTHs, KOTOpas IIOHa4yasy He Oblla ONTUMUCTAYHOM, peayn30oBaia CBOM UCTUHHBIH
TIOTEHIIMAJT ¥ MOXKET JlaXKe U3MEHUTh TPAAUIIMOHHBIE METOOH 605 ¥ HAPYIIUTh CYIIEeCTBYIOLINE
mpaBuia 60s.

[Ipu 3TOM Takas yJIbTpaCcOBpEMEHHas TEXHOJIOTUSA UCClefoBasach Texuukou BBC, moatomy
IIOKyIlajach 10 OYeHb HU3KOU LieHe. DTO 3aCTaBUJIO BCeX 3aBUO0BATh. ITO AEePbMO.

9T0 MexXO3IoxanbHasa TeXHonIorus. [1oxoxke, 94TO Ha 3TOT pa3 B [IeHTPe BHUMaHUSA oKaxeTcsa Haydro-
MCCIIeloBaTeIbCKUM NHCTUTYT 00opynoBanus BBC u Yxkao XyHUKS.

KoHeuHO, UCII0NTb30BaHNE 3TOM TEXHOJIOTHY eIlle He 3aKOHUMIIOCh, U BCe IIpenjaraiu CTpaHHBEIE
HEBEPOATHEIE CHEHAPHUU U 00J1aCTH HUCIIOJIb30BAHMUS.

Hanpumep, nHGOPMAaIMOHHAS B3aMMOCBSI3b CUCTEMEI 00MeHa HHGOpPMAaIluel pa3InYHEIX 00eBEIX
yacTel, 0co0eHHO HU30BEIX O0eBHIX YacTel. Hanmpumep, cuctemMa HabMOoeHNUS 3a BO3AYIIHEIM
IIPOCTPAHCTBOM Ha Iojie 00s 3amycKaeT HECKOJIBKO IPOHOB st IOHUMAaHUS 1071 005 ¥ BOCIIPUSATHS
nHbopMauuu 06 o6CTaHOBKE Ha 1oje 60s.

Ipyroii mpuMep: HeJAaBHO MOSBUBINKAECS ropssure ceTu 5G MOTyT 3amyCcKaTh KIaCTepPhl JPOHOB B
peruoHe. Peanu3yiiTe aBapuiiHyio ceTh 5G B Bo3myxe, 4T00H 06ecrneunTs 6ecriepe0oiHHYyI0 CBSI3b.
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