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il CANMP NMMa

MmogoenmpoBaHue n
undpoBbie 4BONHUKU

GAMMA — 370 nporpaMMHbI KOMM1EKC
aBTOMAaTU3UPOBAHHOIO NMPOEKTUPOBAHUS U MOLEINPOBAHUS
C/T0XKHbIX BbICOKOYACTOTHbIX PaAMN03/IEKTPOHHbIX CUCTEM, TAKUX
KaK:
e AHTEHHO-pMOEPHbIE YCTPOKCTBA, BK/IOYas
ha3mpoBaHHbIE aHTEHHbIE PELUETKM.
e BY 1y CBY neyatHble nnatbl.

e DJnemeHTbl CBY uene: nuHum nepenad, AemTenu,

UAbTPbLI U T.0.

e Pe3oHaTopbl.

GAMMA cou4eTtaeT B cebe yaobHbIi rnosib30BaTe/1bCKUIM

i

MHTePeNic, MOLLHbINA 3-X MEPHbIM peaakTop, Habop peliatenes, =

/19 MoZeNMpPoBaHNS PasHoobpasHbIX Npobsiem, u Habop

UHCTPYMEHTOB /14 aHaJ/In3a pPe3Yy/ibTaTOB. [ Losercomm

B

YucneHHble MeTobl pacyeTa 3/1IeKTPOAMHAMUKM, o

e

peasin30BaHHbIe POCCUMACKMMM Pa3paboTymMKaMu, MO3BONAIT ==

——

00B6UTbCS BbICOKOM TOYHOCTU Mo4eJ/inpoBaHWA COMnoCcTaBMMOM C

3apybexxHbiMm aHanorammu (HFSS, CST v ap.) u cornacyouieecs ¢

pe3ynbTataMu U3MePEHUN.

YcnelwHo npumeHsaeTcsa ansa pa3paboTKu pasimyHbIX
KOHCTpyKumnii aHTeHH: UWB aHTeHHbI, aHTEHHbIE PeLLIETKMU

MUIIMMETPOBOIro AnanaloHa, aHTeHHbl LTE MIMO, 5G gnsa

MObBUIbHbIX TE€/1IEC(DOHOB U T. A.

MoppobHee Ha caiTe:

digitaltwin.ru :/%




CEBACTOMNOJIbCKUN
roCYAAPCTBEHHbIN
YHUBEPCUTET

OCHOBHbIE peXXUMbl
e 3-X MepHoe JneKTpoMarHmTHoe (M) MoagennpoBaHue.
e MeToa KoHeYHbIX-31eMeHTOB B YaCTOTHOM 06/1acTu
(FEM) n KoHeuHbIx pa3HocTel Bo BpeMeHHoW o61actu
(FDTD).
e BnuvaHue Ha opraHuaM YyenoBeKa 1 aHaNuU3

6e30MacHoOCTW.

e Pe>xnm aHanmsa aHTeHHbIX peeToK.

° I'Io,u,,u,emea pac4eTOB Ha BbICOKOMPOM3BOONTEJIbHbIX

cuctemax (HPC) u yckopeHusa Ha BuaeokapTtax (GPU).

e et AHanusaTop paguo4acTOTHbIX Lenen
S e AN o o
=t T -pei] e AHanus uenen B YacToTHOW obnacTu.
e ABTOMaTM4YecKas onNTUMU3ALMSA U HAaCTPOMKa.

e PaboTa c UMNOPTMPOBAHHbLIMU S-NapaMeTpaMu.

TpaccupoBKa nyuyen
e PacnpocTtpaHeHne paanoBosiH Ha 60/blUME PACCTOAHUSA.
e AHaNM3 XapaKTePUCTUK YCTAaHOB/IEHHbIX aHTEHH.

e KOMMYHUKAUMOHHbIWA aHANM3.

UmnopTt/dKcnopT us Bcex ocHoBHbix CATP
2D/3D dopmatbl: Pro-E / PTC Creo, ACIS SAT, STEP, IGES, STL. DXF

MmnopT darnos Tononorum INlN B popmate ODB++.

LLinpoknit Habop MHCTPYMEHTOB A1 CO3OaHUA U PefaKTUPOBaHUA FreoMeTpuUm

1D/2D/3D npuMnTUBLI, TOrMyeckme onepaLmmn, MUHCTPYMEHTbI A/15 JTOKalbHOro
pefaKTUPOBaHMSA (CMeLleHne NOBEPXHOCTU, CKPYT/1eHne rpaHen n 1.4.), npeobpasoBaHue 2-X
MePHbIX MPUMUTUBOB B 3-X MEPHbIE, MHCTPYMEHTbI 419 YNPOLLEHUS CIOXKHbIX hopM,
WHCTPYMEHTbI 019 n3MepeHus: obbeM, naowanb, oanHa. PaclumpeHHbin Habop Touek
NPUBA3KU: BEPLUKWHBDI, pebpa, LEHTP NOBEPXHOCTU, NepeceyeHne pebep, NpoeKunm 1 T.4.
PepnaktupyemMas nctopus onepaumin. Noanep)kka nepeMeHHbIX 1 napamMeTpmnsaumns o6 beKkToB
(mna napaMeTpuyeckoro aHanmsa). [NoMoLWHMKKM: co3aaHMe MaccKBa aHTEHH, (PaHTOM rosioBbI

N PyKn, n T.4.

digitaltwin.ru



MOBenMpOBaKMIE I 9M MopenupoBaHnue: FEM
undppoBbie 4BONHUKU
KoHeuHO-2n1eMeHTHbIN pellaTenb:
e BeKTopHble KOHeYHble aneMeHTbl (K3) Bbicokoro nopsanka B
YaCTOTHOM obnacTw.

e ABTOMaTMUYecKoe NMoCTpoEeHue TeTPasaasibHbIX K3 ceTok.

e ApantmBHoe ynyduweHne K3 ceTok.

Moppep>kKa BbicoKonpounssogutenbHbix cucteM (HPC):
e [lapannenbHble pacyétbl Ha MPl n SMP cuctemax.
e YpaneHHbit pacyéTt (Windows u Linux) .
Tunbl aHanusa:
e C UCTOYHMKOM (S-napaMeTpbl).

e CobCTBEHHbIe 4YacToThl.

e DJIeKTPOMarHUTHaaA COBMeCTUMOCTb/MHTepdepeHLIna
(3MC/oMMN).
Tunbl UCTOYHMKOB:
e CocpenoTo4YeHHbIW NOpPT.
e [lpaMoyronbHbIN BOTHOBOM U KOAKCMaibHbIN MOPT.

e DNEeKTPUYECKUIA U MarHUTHbIM gunonb (IMC/OMN).

MaTepunansbi:
e JlnHeWHble He OMUCMEPCUOHHbIE ONINEKTPUKMN.
e YacToTHO 3aBMCKMbIE TKAHM YesloBeKa.
e MeTannbl (y4eT KOHEYHON NMPOBOAUMOCTH).
paHMYHbIE ycnoBua:
e JJieKTpuyecKkaa/MarHMTHasa CTeHKa.

e HKoHeuHas npoBOANMOCTb.

e CocpepnoToyeHHble anieMeHThl (R/L/C).

® HOFHOLI_I,a}OLLI,VIe rPaHM4YHblIe YC/10BUA.

CocpepoToueHHbIM NopT

N\

L~

CocpepoTtouyeHHbie anemeHThl (R/ L/ C)

(4]



CEBACTONOJIbCKUN
roCYQAPCTBEHHbIV
YHUBEPCUTET

9OM MopenupoBaHue: FDTD

KoHe4yHo-pa3HOCTHbIN pellaTeNnb BO BpeMeHHOMN 061acTu:
e bbICTPbIY aHaNM3 B LULMPOKOW NO/I0CE YaCTOT.
e bbicTpoe 1 ygobHoe NoCcTpoeHMe perynapHbIX CETOK.
e YckopeHue pacyeToB Ha BuaeokapTtax (Nvidia GPU c
nonaep>xkom CUDA).
Tunbl aHanusa:
e LlInpokononocHbI C UICTOYHUKOM (S-napaMeTpbl).
e CocpepnoToyeHHble NOPTbl U 3/IEMEHTbI Lenen.
MaTepuanbi:
e JIMHEeNHble HeancrnepCcrUoHHbIEe ONINEKTPUKMN.

® M,D,eaﬂbeIVI MeTaslsl.

NpaHU4HbIE ycnoBusa:

e [lornowatowme (Ha rpaHuMLe pac4yeTHoM obnacTtu).

9M MopenupoBaHuMe: AHTEHHbIE pPeLleTKHU

MoMoOLWHNK co3paHna AHTEHHbIX peLeTOK No3BonseT
co3paBaTb NPAMOYroJ/ibHbl€ PELIEeTKU U3 OAHOro Usnyvartens.
Bo BpeMs aHanu3a pe3ynbTaToB MOXXHO 3aAaBaTb
pacnpeaenenue asbl U aMOAUTYAbI A9 NPAMOYroJibHbIX
AHTEHHbIX PELUEeTOoK:

e AHanu3 nbbix pe3ynbTaToB B ONMXKHEN U OalbHEN 30HEe

ansa noboi KOMbMHaUMKM NOPTOB U pacnpeneneHuns

amMnnnTyn/das.
YcoBepLIeHCTBOBaHHbIM aHaNU3 guarpaMmbl HanpaBNeHHOCTU
ANA NPAMOYIONIbHbIX QaHTEHHbIX PEeLUeTOoK:
YnpaBneHusa ny4yoM B peasibHOM BPEMEeHU MyTeM M3MEHEHNS

cMeLeHnsa dpasbl ANs CTPOK M CTONOLLOB.

[eHepauma MHOroly4YeBoro wabsnioHa asga aHanm3a
NOKPbITUA: FeHepaUua NyYyer No KONMYECTBY YINoB C
NCMNONb30BaHNEM reHeTUYeCKoM onTUMU3aLUN.

Cpes gmnarpaMmbl HarnpaBneHHOCTU nog NtobbiM yrinom Phi/
Theta.

CyMMapHasa dyHKumsa pacnpegenenuns (CDF).

CyMMaprIVI OXBaT OJ14 HECKOJIbKUX aHTEHHDbIX PELUETOK. digitaltwin.ru



MozenuposaHue u CucreMbl cBA31 HOBOIro NOKoNeHUs
undppoBbie 4BONHUKU
MopennpoBaHne KpynHoMacwTabHOM MH(pPaACTPYKTYPbl METOO0M TPACCUPOBKU NyYEMN
e MopaenmpoBaHUA PacnpPOCTPaHEHUA CUTHAMa BHYTPU N CHAPY>XKU NOMELLLEHUS C YYETOM

Bcex hmnsnyeckmx acpgeKTos.

° nﬂaHMpOBKa ceTen, oLEeHKa MOKPbITUA.

Blustooth AokantHan caTh BHYTEH SEHCHOMS NOMBLEEHHA

Hunopr
PEZYALTATOE IM
MOSEnHPOBaHHA

5G Touxa pocTyna [amTeMHaR
PRWETHA MM gnana3cHa)

NokpoiTwe Todka-obracTe [pacnpegenede RS5RF Ha soicoTe 1.5 meTtpa)

MyTe PacNPoCTRaHEHHA CHIHRAR
'm NPEHHEHOBEHHE CHROIR
CTEHEL, M T.0.]

Blustooth mayumom
ToxKa ADETYNA = RSRP: -56 dBm
[23 dBm Power) -NpanyckHas enocobHoeTs:

1.4 MBps (BT 5.0)

TecTupoBaHne npuBaTHoOM ceTn 5G
e [lpmBaTtHasna ceTb: 4x 5G 6a30BbIX CTAHLMIA PACNONOXKEHDbI Ha CTEHAX.
e [lpoMopgenupoBaHo 4 BapraHTa KOHUIypaLmm ceTu.
e CpaBHeHue pacnpegeneHnsa RSRP Ha BbicoTe 1.5m Hapg ypoBHEM nona ¢

KoMMep4vecknMm nporpamMmamm iBwave n Ranplan Wireless.

Pacnpepgenesme RSRP
= iBwave GANMA Ranplan

]

MoenoeuHa NoMeWEHHA [pazaeneHo NeperopoaKon)
2x YPOBEHE MOWHOCTH BA30BLIX CTAHUMA

NonHos NoMelweHHe
2 ypoBEHb MOWMHOCTH BAZ0BLIX CTAHUMA




CEBACTOMNOJIbCKUI

AHannsaTtop paguoYvacToTHbIX Lenen FOCYAAPCTBEHHbIV

YHUBEPCUTET
BbicTpoe co3gaHmne n aHanU3 NAacCUBHbIX LLeNewn: =

iy K 2]
e Cornacyrouwme uenmu. s
° (DManpbl B i e G e . ik e - o s
e KOMOUHMPOBAHHbIE XapPaKTEPUCTUKM aHTEHHbIX PELLETOK. ,

ESaCialiniy + *® f i
e VMnopT/3kcnopT Touchstone SnP dainnos. - i S— S —

KoMnoHeHTbI uenen:
e RLC
e [lenutenu MOLHOCTW.
e JIMHWUKM 3a8epP>KKN. P

e CpBur casbl. ]

MopenupoBaHue: - _ -
e AHanNM3 1 HacTpoliKa B pe)xnMe peasibHOro BpeMeHu. =-__|+ F I T
e ABTOMaTM4YecKasa onTuMmnsaumnsa (leHeTnyeckmnin anropuTMm). :

PesynbTraThbl: A -

e S-, Y-, Z- matpuya, KCB, Onarpamma Cmura.

VimnopT N-port SnP caiina
(M3mepeHme nnm moaenmpoBaHme)

TpaccupoBKa nyvyen

KBasnontuyeckoe MmogenmpoBaHue gns YUCJIEHHOro aHanms3a
pacnpocTpaHeHns DM BosH Ha 6onbluMe PACCTOAHUSA:

e basupyetca Ha MeTope Shooting and Bouncing Rays

(reomeTpuyeckasa onTmKa).

Touka pocTyna
{2.45 GHz, 23 dBm

e [lopgoep>KKa oTparKeHUM, MPOHMKHOBEHME Yepes NPEnATCTBUS Condusted Powar)
(cTeHbl, OKHa, NeperopogKm) n gudpakunm Ha pebpax.
e [Mpumep Toyka-obnacTe:
AHnanus KOMMyHUKauuu: MouyHocTb curHana Wi-Fi BHyTpuy 3aaHmns
e Pacuet MHOrony4eBoro pacnpocTtpaHeHMnsa pagnov4acToTHOro
curHana Mexxgy nepepatowen (Tx) n npnemHon (Rx) aHteHHamMm

B peasibHbIX YC/TOBUAX BHYTPU MU BHE MOMELLEHWUIA.

e AHanNM3 NONHOW CUCTEMBI, COCTOSALLLEN M3 NepenatoLlmnx n
NMPUEMHbIX aHTEHH, 3aJaHHbIX gMarpaMMamMm HanpaB/eHHOCTH,
WM TONbKO OLLEHKA NOKPbITUA ANA nepenatoLller aHTEHHbI

(6azoBoW cTaHLMWK).

e PacyeTHble 3HaYeHuUs: npnHNMMaemMad MOLWLHOCTb, OTHOLLEHWE
W3nyyeHne aHTeHHbI MOBU/ILHOMO
CUTHa/l-WyM 1 NponyCcKHad CrocobHoCTb ongd 6eC|'|pOBO):I,HbIX enehoHapacroioxeHHOro B aBToMobune
ceten (LTE, Wi-Fi, Bluetooth, 5G NR).
AHanuns AnarpamMmmbl HanpaB/1€HHOCTU:

e OueHKa NapaMeTpoB U3/TyYeHUS YCTAHOB/IEHHOW AaHTEHHDI. digitaltwin.ru



MoOenMpoBaHue U
undppoBblie 4BONHUKU

AO «MopenupoBaHue u uncpoBbie A BOMHUKUN

Benoywuni noCcTaBWUK MHXKEHEPHbIX LMPOBbIX
NPOAYKTOB U PELUEHMNIN ONA NPOEKTHbIX,
Hay4YHO-MCCNnenoBaTENbCKUX U
NPOM3BOACTBEHHbIX MPEeANPUATUN.

KOHTAKTHAA UHOOPMALIUA FonoBHoi# ochnc

MOCKBA
125167, r. MockBa, yn. BuKTopeHko, a. 5,
cTp. 1, Bl «Buktopu Mnasza», 11 3Taxk.
Odwmc 11.01

CAHKT-MNETEPBYPI

TenedoH: +7 (495) 644-06-08

E-mail: info@digitaltwin.ru
MOCKBA

EKATEPUHBYPI
CAMAPA

POCTOB-HA-OOHY

HOBOCUBUPCK
digitaltwin.ru




