— AKTUBUPOBATH IICU-COHAp! Brimagum BCceM HaIlly OUCIIOKALUIO...

(c) T'am0OuTt-Caiidpep

Knaccudukanus: Ilcuonuko-Mudopmarmonusii ConanupmapHeiit [lenenrarop (ITcu-CoHap) - 9TO
BCEBOJIHOBOM TUIIEP-UMITYJIbCHBIN CEHCOPHBIM ITPHeMOIepeIaTINK, CIIOCOOHBIN UCITyCKATh U
BO3BpalllaTh YeThIpeXMepHbIe QIIYKTyallud B ONIpeieJIeHHOM pajnyce, yCTaHaBIMBas HEIIPEPHIBHOE
T10JIe BOJTHOBOTO Pe30HAHCa, ¥ Co3[aBas TeEM CaMbIM KOHCTAHTHYIO KBAaHTOBYI0 0671acTh, Tfe J1to0ble
M3MeHeHHUS B CIIMHe YacTull 0yayT o6paboTaHbl U IepefaHkl 00paTHO B II€JIEHTaTOoP.

Paspaboruuk: CrienanbHbIM acTPOUHKeHEPHEIN Kopnyc ctapoir KCC mon npsiMeIM PyKOBOZICTBOM
Makcumunuasa Xurrca...

[lepsrit 3amyck: 2747 - Apec-17 go H.IL...

W3BecTHBIE MOTU(DHUKALIMY U UX 0COOEHHOCTH:

BcesonuoBou Papguaneaeiii Ananu3atop (Pagap) - (paHHSS) y3KOcHIelmanu3upoBanHas Bepcus «IIcu-
CoHapa», cnocobHasi IeJIeHr0BaTh U3MEHEHUS TOJIBKO B OOHOM OIIpefieJIeHHOM MHGOPMaLuOHHOM
IIePEeHOCYUKE ONHOBPEMEHHO, IPOU3BOLS JIEKTPOMArHUTHEIN, aKyCTUYECKUM, UIU IICUOHUYECKUN
aHaiu3, a 3aTeM [IePeXOauTh B APYTOU CIIEKTP.

HOJIO@HaH YCTAaHOBKaA 4Yallie BCET0 BCTPEYAeTCA B Ka9eCTBE IIEPBUYHBIX Hp606pa30BaTeJ'IeI;I Ha 0oeBoii
" Fpa}KHaHCKOﬁ TEXHHUKE, d TaKXKE KaK 3JIEMEHT B CEHCOPAX BOCIIPUATUA CPEObl, TAKHUX KadK
9JIEKTPOMAruuTHEIE YIIOBUTEIIN (OHI/I XK€ «CHHTeTUu4YeCKHne rna3a»).

Conanupapssiii [lenenratop (I1cu-Conap) - Kjtaccudeckas U caMasi paClipoCTpaHeHHasl BEpCUs
COHA/IMJAPHOM YCTaHOBKH, CIIOCOOHAS BHITOTHSATE IIOJIHEIA aHAIU3 MECTHOCTH B Pafinyce MATUCTa
MeraMeTpOB 1 BEIUUCIISATh CaMble He3HAUUTEIbHbIE ()a30Bble (QIyKTyaluu - U3MEHEHUS B
IIOCTPOEHUY I€PEHOCUUKOB B3aUMOLEUCTBUY, YTO IPOUCXOMASAT B Cllydae MaCCOBOU (UKCALUU U
Iepefavyy IOTOKOB UH(GOpPMaINy Yyepe3 KBaHTOBO-3allyTaHHbIe KaHallbl, CO30aHHbIE TOPTAIbHOU
YCTaHOBKOH.

V3-3a 9TOM CITOCOOHOCTH, a TaKXKe BO3MOXKHOCTH BBIUUCIISATh Hanbosee ONTUMAaIbHEIA MapIIpyT
PETSITUBUCTCKOTO ITepeMeIleHHs C Y4eTOM BCeX IIOTEHIIMAIbHBIX IPEMSITCTBUM, SBISIETCS
CTaHIapPTHOM [JI1 KOCMHUYECKON TeXHUKH.

KpoMe mpouero meieHraTop MoxeT ONPeNe/uTh Kiacc (raGapyuTel) IepeMeIeHHOT0 Yepes
TIOIIPOCTPAHCTBO 00BEKTA ellle [0 ero IMOJIHOM MaTepUaIu3allii.

[MogmpocTpaucTBeHHbI#H CoHanumapHbi [TenenraTtop (ITcu-1llnune) - cBepxTsaxkenas Bepcus «IIcu-
Conapa», rae 6rarogapsi KB@HTOBOMY BEIYMC/IUTENIIO YIAJIOCh PACIIMPUTh KOHCTAHTHYIO 00/1aCTh IO
IIeCTUECSTH IapCEeKOB, ONHAKO Ha IIPefie/IbHOM pafinyce TOYHOCTh CKAHUPOBAHUS IafiaerT.



Hcmomnmp3yeTcst Kak OCHOBHOE CpefcTBO «PamapHoro KoHTposi» - COXpaHEeHUs TEPPUTOPHATBHON
IIeJIOCTHOCTH B YCJIOBUSIX YETHIPEXMEPHOT'0 KOCMHYECKOTO MTPOCTPAHCTBA, MyTeM BHIUUCTIEHHUS,
TiepexBaTa U TJIYIIeHUs IOANPOCTPAHCTBEHHON TEJIeMETPUN Yepe3 B3aNMOMIeHCTBHE C TIOPTAIbHBIMU
IITOPMaMHU ¥ UHBIMYM QHOMAJIMSIMU, IPENSITCTBYOIMMH BO3HUKHOBEHUIO IPEIKKOBOM
CHHTYJISIPHOCTH.

KpaTkuit aHanu3 00beKTa U eT0 UCTOPUS:

Kak mbI 3HaeM, CymeCTBYeT 4YEThIPE€ OCHOBHLIX THIIA CIIEKTPOMETPHUYECKOI'0 aHalIn3a:

[Tupokut (BusyasnbHbIN) CIEKTP - CTAaHAAPTHHIM U IEPBUYHBIM aHAIU3 MECTHOCTH 0€3 BEIXOMa 3a
yCPEeOHEHHEIE PAaMKU BCEX TUIIOB U3IyYeHUS.

OnekTpoMaruuTHeY (MHbpakpacHbi U YIbTpadr0NIeTOBEIM) - METOI CKAHUPOBAHUS, THE
PaCCUUTHIBAETCS BBIXOJ 00bEKTa 3a PaMKHU yJIaBIMBAaEMOTO IIMPOKUM CKaHUPOBAHUEM
3JIEKTPOMArHUTHOT O U3JTy4YeHUSs.

Akyctuueckuu (I'unep3ByKoBO# U YIIbTPa3BYKOBOM) - METOL, CKAHUPOBAHUSA, i€ BEISABIIAIOTCS
HaubOonee cnabrle, 100 BEHICOKOYACTOTHEIE 3BYKOBBIE BOJIHE, HEBO3MOXKHEIE K y/IaBIUBaHUIO 0€3
TOYHOU HaCTPOUKU YJIOBUTEJIS.

U nicuonnsii (MEbDpaBOMHOBOM U ['MIIepYaCTOTHRINM) - METO CKaHUPOBaHUE, I'Ie BEIUUCIISETCS
0XKaaeMoe B3aMMOJelCTBAE YaCTUI-TIEPEHOCYUKOB (CTUXUMHBIX YaCTHULI).

[Tocnemuuit cnoco® umMeeT HaruboJiee IMUPOKKUHM CIIEKTP U BHICOKYIO0 TOYHOCTh, TI03BOJISST YPE3BHIYANHO
3G GEeKTUBHO yIIaBIUBATh BEKTOPA NBUKEHUS KPYITHBIX CKOIIIEHWH YaCTHII, TPOU3BOMUMBIX
(GOTOHHBIMY [IBUTATENISIMHU, CIIUPAIBHEIMU PEaKTOPAMHU U IMIPBIKKOBHIMU CUHTYJISTPHOCTSIMH.
dakTUYeCKM TaKOe CKaHMPOBAHUE aHAM3UPYET He TPEXMEPHOE MTPOCTPAHCTBO, @ PEAKIIHIO
YeTBEPTOM MPOEKIINK Ha IIPOUCXOMsIIee B TPEX U3MEPEHUSX.

C0oXHO NpefCTaBUTh, HACKOJILKO XaOTUYHEIM ObLI OBl MUD, €CJIK OBl UeJI0BEYECTBO HE MOTJIO
KOHTPOJIUPOBATh IIPOCTOPHI OECIIBETHOTO KOCMOCA, HO Tak Bedb ObLIO He BCETna.

Bompeku pacxoxkeMy MHEHUIO, ICUOHE KaK HEOTHEMIIEMYIO YacTh «ICTUHBEI» U3ydalu elle oo
«4YeTBEPTOI0 IIPUJIMBA», @ UMEHHO B IBaAIlaTh BOCbMOM BeKe 10 H.JI., Korma KoHdenepanus akTUBHO
M3ydaa Crioco0bl CBEPXCBETOBOM Iepefayu nHDOPMaLIKHU.

YyeHbIe BCET0 MUpa YeTKO ITOHMUMAJIHA, YTO CKOPO JIIOOU ITOKUHYT CBOIO IIEPBYIO 3BE3MY, U YTOOHI He
CTUHYTh B HEOOBATHOM OKeaHe MaTepu-0e3MHEl, UM HeoOXOOUM SKOPb - OCHOBA ITPOCTPAaHCTBEHHOMN
HaBUTAIIMHU CTOJIb K€ BCeOOBEeMITIONIAsI, CKOJIb ¥ CaMa KOHIIEMIIXS IMMOOIPOCTPAaHCTBEHHEBIX ITPHIKKOB.

HepBOHpOXOI[I.IeM B 9TOM CTE3€ MOXKHO II0 IIPAaBy CUHUTATH JIET€EHOAPHOT' 0O MaxkcumunuaHa Xurrca.



Byny4yu HacnmemHUKOM uper U 3HaHUM [leKcTepa XUITCa, YUEHBIM TaKXKe KaK U ero gef rpe3un
IIPOJBHUHYTH YEJIOBEYECTBO B €TI0 PA3BUTHH, U TUYHO WHUIIMHPOBAJI IIOCTPOMKY Ha opbute Mapca
nepBbix BpaT CCKIIII, ogHaKOo Ha onpeeIeHHOM 3Tale C IPOeKTOM BO3HUKIIA OCIOKHEHUS.

BEICTPOUTH «IIOATIPOCTPAHCTBEHHYIO MaruCTpaib» Melllaly «IIOPTajbHbIe IITOPMEI», Ybe
pacnonoxeHne u ¢opMa MeHSIJIACh B peaJlbHOM BPEMEHH.

He TpynHO moragaThCsi, YTO BEICUMTATh MAPLIPYT B TAKUX YCIIOBUSIX OBIJIO HEBO3MOXKHO, 110 KpalHen
Mepe He C TOM 3afepKKOM IOoJy4eHUs JaHHbBIX, YTO Oblja y 37IeKTPOMarHUTHHIX TPOCTPAHCTBEHHBIX
AaHAIM3aTOPOB, HO Beb €CTh YACTHUIILI ¥ TOPa3[o OBICTPEe CBeTa - IICUOHHI.

OnbsiHEHHBIN CBOEU HOBOU upeei, MakcumMunuad Xurrc “HULIUUPYET IPOEKT 10 CO3TaHUI0
BCEBOJIHOBOTO YJIOBUTEJIS, UTO IIPH IIPOYMX PABHHIX OyMIET IOCHIaTh CUTHAJIB Yepe3 3allyTaHHbIe
YaCTHULHI ¥ II0/Iy4YaTh MTHOBEHHBIN OTBET, (PaKTUYECKU «BUAS» UTO IIPOUCXOOUT HE IIPOCTO B
cocefHey 3Be3[IHOU CHCTeMe, a flaxkKe B IIpefesax [eJioro Kiacrepa.

VIMeHHO 3Ty YCTAHOBKY B Hapofe u mpo30ByT «IIcu-CoHap» - yX0, YTO CIILIIIUT 0€33ByYHOE.

CemHapmaToro Apeca 2747-ro 0o H.JI. IPOEKT TOJYYUT NEPBLIA pabo4yuii mpoTOTHUII, O1arogaps
KOTOPOMY CHaOXKeHHbIe arOPUTMOM «CEeKCTAHT» KOCMUYECKUEe KOopabyid CMOTYT COBEPIIATh MPbIXKKU
BHYTPH U3HAYaJIbHOU CUCTEME], a KOJIOHMY Ha Pa3HBIX IJaHeTaX OyayT o0IIaThCs ¢ MOMOIIBIO TUIIED-
UMIYJILCHOX CBA3M - (haKTUYECKU IBYX B3aUMO3allyTaHHHIX IICU-COHAPOB, HACTPOEHHHIX Ha Ilepefaydy
IaHHBIX Yepe3 MUKPOYEPBOTOYHNHEL.

KpOMe IIpo4ero, pemarnimMm (1)aKTOM OJOMHUHAITNU <<HCI/I-COHapa>> Ha OPYIrEMH TEXHOJIOTUSIMNU
CTaHeT BO3MO2KHOCTE I1€PeXBaThIBATh mo0bIe HEeCaHKIIMOHNPOBAHHEIE IIPBIZKKU B €0 Paguyce.

[To3xe 30HHE «Pagaproro Konrtpons» - o6nactu nenenramnuu «Ilcu-CoHapa» CTaHYT OIPeesomyuM
TEPPUTOPUATIEHEIM (aKTOPOM IJIs1 CBEPXIEPKaB, TOCKOIbKY 3TO eIUHCTBEHHEIN CII0C00
KOHTPOJIMPOBATh KOCMHUY€ECKO€E IIPOCTPAHCTBO.

Be3ycrioBHO, Hamu4ue CTONb GyHOaMeHTaIbHOM TeXHOJIOTHH He OTMEHSeT 0OBIYHYIO TIYIOCTh, U
BCernma OyayT JKeJalollie COBEPINUTE IPLIZKOK 063 COTrIacoBaHM C «0e30IMaCHEIMU TPOIIAMU», HIIH
CyBEepEeHHEIMH TPAHHUIIAMH CBepX[Iep:KaB, ODHAKO €CJIM UX He 3a0epeT Ha TOT CBEeT «IOPTaIbHbIH
IITOPM», CITy2k0a KOHTPOJISt TpaduKa C YOOBOJILCTBHEM IMOOeCeyeT ¢ HapyIIUTeIeM, KOTOPBIT
TIOCMeJT UTHOPHUPOBATh WX ICHOHUYECKUH U,
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