Texnuueckuii b1o11emens: Y3K0noa0CcHble mexHoao2uyeckue paouocemu ynpasinenus u coopa oannvix YKB ouanaszona

Brimyck 28 vacTp 2

WCHOJIL30BAHUE PAJJMOMOJEMOB VKB TUATIA30HA B
WHTEPECAX NIPUMEHEHMS BO3IYIIHBIX (KOCMUYECKHX),
HA3EMHBIX (IIOJ3EMHBIX) M1 HAJIBOJHBIX (ITOJABOTHBIX)
POBOTOB

B nacmoswem mexuuyeckom OwiiemeHe npedcmagieHa Kpamkas —uHgopmayus 06
UCNONB306AHUU PAOUOMOOEMOE Ouanasona yismpaxopomkux eoan® (YKB) ona obecnevenus
yHKYUOHUPOBAHUA POOOMOE?, NPEOHAZHAUEHHBIX 018 PeUleUs WUPOKO20 Kpy2d 3a0ay HA 3eMile,
noo 3emiell, Ha 60de, NOO B000U, 6 6030yxe U Kocmoce. Mamepuan npeonazHauyeH O
MEXHUYECKUX CNeyuarucmos, 3aHAmvlX CO30aHueM U OdKChnayamayueli pobomomexHudecKux
cucmem paziuyHo20 HA3HAYEHUs.

(ITpomomkenue)
2.1 KomanaHo-ynpasJjsiioniasi paauocersb 1s1 BJIA

[penmonaraercsi, 4to st pabOThl KOMaHIHO-YNpPaBISAIOMUX paaunocetedl it BJIA OyayT
BBIJICTICHBI CIICIYIONINE Muana3oHsl pajaunodactot: 118-137; 390-399,9; 860-876; 902-915 u 921-
925 MTI'.

OcHoBHbIE BUABI UH(POpPMAIMH, [IEPEIaBaEMO B KOMaHIHO-YIPABISIOLIEH paguoCeTH MEXIY
NYHKTOM ynpasienus u bJIA, BkiitouaroT B ceds:

— CHTHAJIBl yIpaBiieHus mojeroM (mepeaarorcs B HanpapieHuu «I1Y-00pt»);

— JIOKJIaJibl O XO/I€ I10JIETa, BKIKOYasi HABUTalMOHHYI0 HHpopMaruio («0opt-I1Y»);
— CHTHAJIBl YIPaBJICHUs M0JI€3HOM Harpy3koii («I1Y-00opT»);

— JIOKJIaJibl 00 UCTIONB30BAHUH TOJIE3HON HArpy3ku («6opT-11Y»);

— 3aMpockl 0 TEXHUYECKOM COCTOSIHMHM MojicucTeM u arperatoB BJIA («ITY-60pt»);
— JIOKJIQJIbl O TEXHUUYECKOM COCTOSIHUY mojacucTeM u arperatoB BJIA («6opt-11Y»);
— 3aMpockl 0 TEXHUYECKOM COCTOSTHUHM MoJie3HoN Harpy3ku («I1Y-0opt»)

— JIOKJa/lbl 0 TEXHUYECKOM COCTOSIHUU ToJe3Hoi Harpy3ku BJIA («6opt-11Y»).

JlomonHUTENHHO MOTYT TEpelaBaThCs aBapHilHbIE CHTHANbBI, reHepupyembie Ha Oopty BJIA.
OO0beM mepeaBaeMoil B KOMaHTHO-YIIPABIISIONIEH PaTuoCeTH JaHHBIX SBISETCS OTHOCHTEIHHO
HEOOJBIINM, HO Jake HE3HAYUTENbHBIE 3a/IeP)KKH MPHU €€ JOCTaBKe, KaK MPaBUIIO, SBISIOTCS
KPUTHYCCKUMH [JId BBIIIOJTHCHUSA IIOCTaBJICHHOU 3a1a4du. Hepe)laqa BCACTCA KOPOTKUMU
UMIYyJIbCAMH CO 3HAYUTENbHBIMH T[epepblBaMH (COOTHOIICHHE BpeMEeHH paboThl Ha
nepeaauy/u3nyueHue u mprueM MoxkeT kojiedbatsest ot 1:30 1o 1:1000 B 3aBUCHMOCTH OT pelraeMoi
3a/1a4¥, TPU ATOM OOMEH JaHHBIMH BEAETCS MO KOMaHJE CTAI[MOHAPHOTO WA TOJBHUXKHOTO
HA3€MHOT0, BO3IYIIHOTO JHOO HAJABOAHOTO ITyHKTa ympamineHus. [y oOecriedeHuss oOMeHa
JAaHHBIMU B TAKOM PEKUME JyYIlle BCETO MOIXOUT y3KOMOJIOCHOE 000pyAoBaHue, paboTaroriee
Ha HEBBICOKUX CKOPOCTAX W HMCIOMICC NOCTATOYHO 6OJ'II)HIYIO BBIXOOHYIO MOIIHOCTE. B »tom
Clly4yae JOCTUTAIOTCS HAWIYYIHE MapaMeTphl MO0 KPUTEPUIO «IaTbHOCTh CBSI3M — IMPOITyCKHAs

! https://ru.wikipedia.org/wiki/Y IpTpaKOpOTKHE BOJIHBI

2 P66oT (uem. robot, or robota — «I0aHEBONBHEIN TPY1») — ABTOMATHYECKOE YCTPOHCTBO, HPEAHAZHAYEHHOE LS
OCYILIECTBIICHHS PA3JIMYHOTO POJAa MEXaHUIECKUX OIepaInii, KOTOPOe JACHCTBYET IO 3apaHee

3aJI0)KCHHOW MPOTpaMMe.

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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CHOCOOHOCTh PAJUOCETH», TO €CTh JUI OINEpaTUBHOW mepeaayd HeoOXoauMmoro oObema
nHpopmanuu obecrieunBaeTcs MaKCHUMallbHas NalbHOCTh. HamepeHHoe HapylieHue paldoTh
TaKOW PaJIMOCETH CBSI3aHO C OMPECIICHHBIMH TPYIHOCTSIMH Ja)Ke MPH OTKa3e OT MPUMEHEHUS
CpEe/CTB TOMEX0YCTOMYMUBOTO KOJAUPOBAaHUS B pabOTe PaIHOCETH.

OcHOBHBIE TpeOOBaHMS K MPOrPAMMHO-TEXHHYECKHUM CPEICTBAM KOMAaHIHO-YIPAaBIISIONINX
pamumocereit s BJIA  BBIMONHSIOTCS — pa3paldaThIBAEMBIMH  IIPOTrPAMMHO-TEXHUYECKHUMH
CpeACTBaMH  OTCUECTBEHHOH  paauoTexHumdeckoil  miaardpopmel  «lemapa»,  KoTopas
IpelycMaTpUBaeT Co3JaHue CeMeICTBa y3KOIMOIOCHO! annapaTypsl, padoratomieii B OBY u YBY
quana3oHax, BKJIKOYas I[OPTAaTUBHBIE U3JEJNSA, ONTUMHU3UPOBAHHBIE [UISI  [IPOEKTOB,
YYBCTBUTEJBHBIX K MaccorabapuTHbIM MapamerpaMm. Pa3paboTKy HaHHBIX W3/IEIHHA BBITOIHSIOT
cnenuanuctel OO0 «He3aBucuMblil LIeHTp nepcrneKTHBHBIX TexHonorui» (OO0 «HLIIIPy,
www.flexlab.ru). OcHOBHbIE TEXHHYECKHE XapaKTEPUCTUKU MEPBBIX IBYX H3JACIUN JTaHHON
panuorexuuueckor mnatrgopmel — paauomoaemax «lemapa-100M» u «['emapn-100C» —
npeacrarieHa B Tabmure 4.

Tabnuna 4. OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU y3KOMOJIOCHBIX paauomonieMoB «I'emapa-
100M» u «['emapa-100Cy.

Paguomonem Paauomonem
«I'emapa-1001» «emapa-100C»
OO0mme xapaKTepuCTHKH
Jwnana3zon yactot, MI'1q 146-174 146-174
IIar ceTtkn gactot, kI 11 .
(HacTpauBaeTcs NPOrpaMMHO) 25,125 50; 25,125
PaGouee nanpsixenue, B 10-30 (mocrostaHbI TOK) | 10-30 (TOCTOSTHHBIN TOK)
lMabaputheie pazmeps (I x I x B), 17.0 x 16.0 x 6.1 17.0 x 16.0 x 6.1
CM 2 b 2 5 b 5
Macca (B ymakoBke), KT 1,2 1,4
Pabounii pexum CHUMILIEKC/TIOMYAYTUIEKC | CHMILIEKC/TIOMYAyIUIeKC
BrIxoaHas MOITHOCTE TIpH i i
HanpspkeHuu 13,6 B, Bt 1-10 1-10
AHTEHHBIN pa3beM TNC TNC
Vnrepdeiics! 2 X RS-232 (DE-9F), 2 X RS-232 (DE-9F),
P RJ45 Ethernet, USB Ethernet RJ-45, USB
CkopocTb, KOUT/C 4.8:9,6; 19,2 16; 24; 32; 48; 64; 96; 192
[Iutanue, cocTosiHUE,
IIuranme, cocTosHUE,
MOJIKJIIOUEHHUE K
noaxouyenue k JIBC,
WNunukanus OKOHEYHOMY aGota JIBC
000py1I0BaHHUIO, p ’
npuem/nepeaaya
npuem/nepeaaya

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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Anpecanus HET IP
BcnomorarensHbie OecIipoBOIHbIC et 3G/4G,
uHTEphECH WiFi IEEE 802.11b/g/n

Pamomonem «Iemap-1001» mpecTasiser coboii «Ipo3padHoe»” yeTpoiicTBO, HCIOIb3YIOIIee
B Ka4eCTBE OCHOBHBIX IOCIIeI0BaTeNbHBIC HHTep(eiickl RS-232/422/485 w umeroiiee cirykeOHbII
nopt crangapra USB (ucnosb3yeTcs Ui HACTPOHMKH M JUarHoCTUKH). Kpome Toro, B cocras
u3JeNus BKJIIOUEH MpeobOpasoBarenb Ethernet/RS-232, obecneunBaromuii MOAKIIOUCHHE K
pagroMoJieMy BHEIIHMX YCTPOHCTB ¢ ceTeBbM HHTepdeiicom. Pammomonem «Iemapa-10011»
IIOJIHOCTBIO COBMECTHUM C YK€ IpPUMEHSEMBIM B COCTaBe paauocereil ympasieHus bJIA
aMepukaHcKuM paguomoaemoM Integra-TR 242-4018-550 nipu pabore B muanazone 146-174 MI '
C IIaroM CeTKH paarodactot 25 u 12,5 k't Ha ckopocTsax oOMeHa nanHbiME 4,2, 9,6 u 19,2 kOuT/c.

Pamnomonem «['emapa-100C» mpencraBiser co0OM  «makeTupyromee»*  ycTpoiictBo. B
JIOTIOJTHEHHE K BBIICYMOMSHYTHIM TIOCIIE0OBATENIbHBIM HHTEp(delicaM OH MMEET TOJTHOICHHBIN
cereBoii mopt Ethernet, nomosnHuTenbHbBIE BCTPOSHHBIE CPEACTBA OOMEHA TaHHBIMHU JJIsl pa0OTHI B
cocTaBe cereil coToBoi cBsi3u ctanaapToB 3G/4G, a Taxoke WIFI (IEEE 802.11b/g/n). I1pu stom,
B 3aBHCHMOCTH OT BCTPOEHHOTO MPOIPaMMHOI0 0OECIeUeHHs, OH MOXET ObITh HACTPOCH IS
COBMECTHOH paboTHI € «IIPO3PAuYHBIMIY PATHMOMOJIEMAMH B €JMHON painoCceTH Ha CKOPOCTsIX 4,8,
9,6 1 19,2 x6uT/C MpU MOAKIIOYECHHHA OKOHEYHBIX YCTPOKCTB 10 mpotokory TCP/IP.

Takum oOpa3om, B Onrokaiiiiiee BpeMms 3HAUYMTENbHAs YacTh OTPAHWYCHUH, CBSI3aHHBIX C
MPUMEHEHHEM B COCTaBE€ KOMAaHJHO-YIpPaBISAIOMUX paguocereit s BJIA pagnorexHU4ecKoro
obopynoBanus 3apyOexxkHoro mpoms3Bojactea OBU nuama3ona Oyaer cHsATa 3a CUYET BHEAPSHUS
OTEYECTBEHHOT'0 000PYAOBaHUA.

Pagnomonems! cemeiictBa «I'emapa» OBY nuanasona cMoryT npuMeHsATbes Ha bJIA Bcex Tunos
3a MCKJIIOYeHHEeM MUKpo U MuHU BJIA OGnukHero aeicTBHs MO pOCCUMCKOW yHUBEpCaIbHOU
KIIacCHU(pUKAIIUH.

C nosiBieHHEM MalorabapUTHBIX JIETaTEIBHBIX anmapatoB — MUKpo U MuUHU BJIA OnmxHero
JENCTBHUS — BOSHHUKJIA HEOOXOIMMOCTh CO3/IaHUSI COOTBETCTBYIOIIEH OECIPOBOIHOM ammapaTypsl
0oOMeHa JaHHBIMU JIJIs1 YIIPaBIEHUs TAKUMH arllapaTaMu (OpraHu3aliid KOMaHIHO-YTIPaBIISIONIEH
pajgMoceTH) W TepeJadyd JaHHBIX OT YCTAaHOBJIEHHOW Ha HMX OOpTy IMOJIE3HOW Harpys3ku
(bopmupoBanus mHbopMaIMOHHONW paguoceTH). K Takoil ammaparype NpeabsBIsSioTCs Oosee
JKECTKUE TpeOOBaHMsI B YaCTH MAacCOrabapuUTHBIX XapaKTEPHUCTHUK, IMOITOMY OHa JOJDKHA
HCIIOJIH30BaTh 00Jiee BHICOKYIO YacTh paJMoJIMana30oHa: BEPXHIOW 4acTh auanazoHa OBY (kak
npasuiio, 1000-3000 MI'Ll) nnu nuanazon CBY.

3 «IIpo3paunHblii» PagMOMoOeM — YCTPOICTBO, BHITIONHAIONIEE TOOUTHYIO Tiepeiady MU(MPOBEIX TaHHBIX 0€3 HX
MPOMEXYTOYHOTO IpeoOpa3zoBaHus. PagromMoeMpl TaHHOTO THIA €Ile Ha3bIBAIOT TEJIEMETPUYECKUMH, ITOCKOJIBKY
OHHM 00ecreunBar0T MUHUMAJIBHOE BpEMs JIOCTyIa K paJIMOKaHally W He 0OaBISIOT K IMOTOKY JAHHBIX CITYKEeOHOM
nH(OpMaLUH.

4 «IlakeTHpyIOMHi» pATAOMOIEM — YCTPOICTBO, BBIMONHAIOMEE Mepeaady NH(POBBIX JAHHBIX C WX
NPOMEXYTOYHBIM TpeoOpa3oBaHHEM, pa3JeleHHeM Ha TakeThl (OompenesieHHBIM 00pa3oM  ogOpMIICHHBIE
Onoku nanHbIX). Kpome mepenaBaeMbIX JaHHBIX KaXABIH IAKET COJEPXKUT CIIy)KeOHylo uH(popmanuio,
00ecIeuynBaOLIy IO MOJIEPKKY COOTBETCTBYIOIIETO MTAKETHOTO IIPOTOKOJIA.

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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BriOpanHblii  pabounii  auama3oH  ONpeAenseT OrpaHHuYeHUss [0  MaccorabapuTHBIM
XapaKTepUCTUKAM HCMOJIb3YIOIIEr0 JaHHBIM Muama3oH u3fenusa. Tak jgiuuHa BojHbl 300 MI'm
cocraBisieT oauH MeTp, a 3 [T - Bcero 10 cm. CoOTBETCTBEHHO, BCE JMHENHBIE pa3Mepbl
paaMoOTEeXHUYECKUX cpeAcTB B nuanazoHe CBY OynyT Takke 3HAYUTENbHO MEHbIIE, YeM B
muana3zone OBY. Ilpu 3ToM normyckaercs UCTIOIb30BaHUE 00Jiee MUPOKUX KAHAIOB CBS3H, YTO
MO3BOJIIET HA MOPSAIKUA YBEJIUYUTh MPOMYCKHYIO CIIOCOOHOCTH PAJAMOCETH M IOJTHOCTBIO
YAOBJICTBOPACT Tpe6OBaHI/I$IM, NpeaABABIACMBIM COBPCMCHHBIMH  IIOJIC3HBIMKU  HArpy3KaMu
(OopTOBOI ONTHUYECKOW U TEIJIOBU3MOHHOM ammapaTypoii). OrpaHudeHus Mo JadbHOCTH CBS3H
Ui MUKpO ¥ MUHU BJIA GnmxHero neiicTBHUS OKa3bIBAIOTCA HE MPUHIMIUAAIBHBIMU, TOCKOIBKY
IaJbHOCTH neiicTBUs Takux bJIA sBiIseTCS OTHOCUTEILHO HEOOJIBIIION.

B cocrase paguorexaudeckoit miargopmsl «I'enapm» UMEIOTCS U3AeNNs, TPeIHA3HAUYCHHBIC IS
CO3JIaHUsI TEXHOJOTHYECKUX PpaTUOCeTel OOMEHa JaHHBIMHU BBINICyKa3aHHBIX THIOB bJIA.
Pa3pabotrka nmaHHBIX uW3menuii  BeiMoiHeHa —crnenuanuctamu  AO  «BHUU  «Bera»
(https://vniivega.ru). [Ins pa3BepThiBaHHS M IMOJJICPXKAHUSA PaOOThI KOMaHIHO-YIPABISIOIICH
paauoceTn mpumensercs paauomoneM «lemapa-1500», padoraromuii B YBY nuanazone. Ha
6opry BJIA  ucnone3yercs  manorabaputHblii  paauomoaeM  «['emapa-1500BJIA»,
MOJICP>KUBAIONINIA paOdOTy KaKk KOMaHIHO-YIPABJISIOMIEH, TaK U WH(POPMAITMOHHOW TTOACETEH.
Jns yBenuveHus naibHOCTH paboThl Ha 0opTy BJIA MOXKeT JOMONHUTENHHO YCTaHABIMBATHCS
ycmInTeb MOITHOCTH. OCHOBHBIE TEXHUYECKHE XapaKTCPUCTUKH HA3EMHOIO0 W OOpPTOBOTO
o0opyaoBanus g MUKpo u MuHU BJIA OmkHero feiicTBus npeacTaBieHsl B Tabnumnax S u 6.

Tabnuua 5. OCHOBHBIE TEXHUYECKHE XapaKTepUCTUKU paguomoaema «'enapn-1500» nist myHkra
yIpaBiIeHUS.

Pagnomonem «I'emapa-1500»

O0mmue xapakTepuCcTHKHU
Jlnamazon gactot, MI'nt 1500-1800
Tun uznydyeHus 40MOG1DDN
[ToTpebisieMblii TOK:
- nepenaya 2 Br, A 2
Pabouee HanpspkeHue, B 10-36 (mOoCTOsIHHBIH TOK)
Temnepatypa xpanenus, rpag. C ot -40 no +50
Pabouas Temneparypa, rpaix. C ot -40 o +50
Braaxuocts, % 5-95, 6e3 00pa3oBaHUs KOHACHCATa
I"abaputHbie pazmeps! (I x I' x B), mm 160 x 188,5 x 55
Macca (B ymakoBke), KT 3,0
Pabounii pexum CHUMILIIEKC
[IupuHa mostockl curaana, MI'mg 40
BrixoiHast MOIIHOCTH Npu Hanpsikenuu 27 B, Bt 0,1-2
Bpewmst mepekIiioueHus ¢ mepeayn Ha MPHeM, MC 1

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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Wmnenanc, Om

50

I{ukn paboThl Ha iepenavy, %o

100

HHutepdeiich

10Base-T, 100Base-T (RJ-45)

AnTeHHa SMA (MaMai

YyBCTBUTEIHLHOCTB (BEPOATHOCTH ommOku 1x107): -105
[ToaBiieHue Momex 1o coceHeMy KaHaiy, 1b 70
N361paTenbHOCTh 10 3epKaJIbHOMY KaHaiy, 1b 70

B!EGMH HGIiCKJ’IIO‘IeHI/IH C HIiI/IeMa Ha Helie,[[aqi, MC 1

CKopocTb, KOUT/C 400

By mopysiiiu QPSK + DSSS
Anpecanus IP
3ajepKKa rnepegadn makera, Mc 20
[Moanepskka ssuercToit Tomosoruu (Mesh-cers) 1o 10 y3noB

Tabnuua 6. OCHOBHbIE TEXHMUYECKHE XapaKTepUCTHKH OopToBoro paauomonema «lemnapa-

1500BJIA».

OO0uue XapakKTepUCTHKH

Paauomonem «I'enapa-15006JIA»

Jwnanazon yacror, MI'11

1500-1800

Knacc HU3JTy4YCHHUA

40MOG1DDN

Pabouee HanpspkeHue, B

9-14 (OCTOSIHHBIH TOK)

Temnepatypa xpanenusi, rpaj. C ot -40 no +50
Pabouas Temneparypa, rpaix. C oT -40 o +50
Baaxuocts, % 5-95, 6e3 06pa3oBaHUs KOHJEHCATa
I"abapuThbie pazmepsl Mozema (LI x I' x B), mm 70 x 95x 20
Macca (c aHTEHHOI), KT 0,32
[lepegaTunk

BrIxogHast MOIITHOCTE, BT 0,1-2,0
Bpewms BKIItOUeHUs Ha nepenavy, Mc 0,6
Bpewmst nepekiiioueHns MexIy KaHaJlaMH, MC <10
Nmnenanc, Om 50
[{uka pa®oThl Ha epenavy, % 100
CTabWIBHOCTh YaCTOTHI, ppm 1,0
[IpueMHUK

UyBCTBUTEIHHOCTH (BEPOATHOCTH OMMOKH 1x10- -105

6):

[TonaBnenue noMex 1o cocegHeMy KaHaiy, n1b 70

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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M36mpaTenbHOCTh 10 3epKaJbHOMY KaHaiy, 1b 70
Monem

CKopoCTh, KOUT/C 400
Nnpukanms HUTaHUE
Bua monynsmmm QPSK + DSSS
Anpecarnusi IP
3ajeprKKa rnepegadn makera, Mc 20
[Tonnepxka sf4eMCTOM TOMOJIOTUH 110 KaHATy 1o 10 y3noB BJIA
ynpasieHus (mesh-cetp)

Cremyer OTMETUTB, 4TO 000pYJ0BaHUE It MUKPO 1 MUHU BJIA nMeet 6oiee HU3KYIO BBIXOAHYIO
MOIIHOCTb, YTO OOYCJIOBJIIEHO HE TOJIBKO TEXHUYECKMM OTPAaHUYEHUSAMH IIaT(HOPMBI-HOCUTES,
HO ¥ OTHOCHUTENFHO HEOOJBIIOH 30HOM UX OMEPATUBHOTO MIPUMEHEHHS.

®opmupyemas ¢ nomoibio paauomoneMoB «l'enapa-1500BJIA» n «I'emapa-1500» paguocers
MOYKET HCIOJb30BATHCS TAKXKE B KauecTBe MH(POPMALMOHHOM Ui OOCITy>KUBAHHS OTIENbHBIX
BHJIOB MOJIE3HOM HAarpy3KH.

2.2 Andopmanuonnasi paanoceTs ajsi BJIA

[penamonaraercst, 4To A paboThl MHDOPMAMOHHBIX paarocereit it BJIA OyayT BbIIeICHBI
CIIeYIOIINE Uana3oHbl paanodactoT: 1427-1535; 2214-2226; 2328-2340, 2400-2500 u 2580-
2592 MTI'L.

OcHoBHBIE BU/IbI HH(OpMaLINY, IIepeiaBaeMoi B MH()OPMAIIMOHHON PaIuOCeTH MEXAY IIyHKTOM
ynpasnenus u BJIA, BkitouatoT B ceOs:

— omepaTuBHYI0 MH(OpPMAIMIO OT OOPTOBOM IMOJIE3HOM Harpy3ku (mepenacTcsi B HAlpaBICHUH
«6opT-I1Y»);
— KOMaH/Ibl Ha UCIIOIb30BaHUE OOPTOBOM MoJie3HOM Harpy3ku («I1Y-60pT»).

O0beM Takoil MHGOPMAIUU TOCTATOYHO OOMBIIONH, HO HE3HAYHTENbHBIC 3aJCPKKU TPU ee
JIOCTaBKEe, KaK MPABUIIO, HE SBISIOTCS KPUTUUYECKUMHM JIJIsI BBITOJTHEHHUS TTOCTABICHHOM 3aa4H.
[lepenaya BemeTcsl MPAKTUYECKH HEMPEPHIBHO B MAKETHOM pPEXUME (COOTHOIICHHWE BPEMEHU
paboThI Ha TIepenavy/usydenue u npuem Mmoxet kojedarbes ot 100:1 mo 1000:1 B 3aBucHMOCTH
OT pelraeMoil 3a7auu, MpyU TOM OCHOBHOM 00BEM JaHHBIX mepenaercs co ctoponsl BJIA. Jlns
obecrieueHuss oOMEHa JaHHBIMH B TaKOM pEXHUME TMOAXOAUT TOJBKO ITHPOKOMOIOCHOE
o0opynoBaHue, paboTaroliee Ha BBICOKMX CKOPOCTSIX OOMeHa JaHHBIMU. B sToM ciydae
JIOCTUTAIOTCS HaWJIydIllde TMapaMeTphl MO KPUTEPHUIO «IAIBHOCTh CBSI3M — IPOITYCKHAs
CIIOCOOHOCTh PaJMOCeTH», TO €CTh JJs OINEepaTUBHOW mepedaud HeoOXoauMoro obOnema
uH(popMaluu oOecreuynuBaeTcs MakcUMajibHas JalbHOCTh. HamepeHHoe HapylieHue paOoThl
TaKOW paJloCeTH MPEACTaBIsETCS AOCTATOYHO MPOCTOM 3agadeid, Mo3ToOMy O00OpyIOBaHUE IS
WH()OPMAITMOHHOW PATUOCETH TMPEAYCMATPUBAECT HCIIOJIB30BAHUE JTOTIOJHUTEIBHBIX CPEICTB
MOMEXOYCTOMYHUBOTO KOJAUPOBAHUS.

[Tporpamma co3aaHusi OTE€YECTBEHHON palnoTeXHUYeCKOi matdopMsel «Iemapa» mpeamnosiaraer
pa3paboTKy 000pyIOBaHUS ISl NTUPOKOIIOJIOCHBIX pajroceTeld oOMeHa JaHHBIMH, pa3paboTka
KoToporo BeimosiHsieTcs crenuanucraMu AO «BHUUM «Bera». [Inga obecnedeHus paboOThI
MH(OPMALIMOHHBIX paJuoCceTe POOOTOTEXHUYECKUX KOMILUIEKCOB PpAa3JIMYHOIO Ha3HAa4YeHMS,
BKJIIIOYass ~ OECHWJIOTHbIE  JIeTaTeNbHBbIE  ammaparbl,  IpeanojiaraeTcs  IpUMEHEHHE

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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IIHUPOKOIOJIOCHBIX  PAAUOMOACMOB

«"emmapa-2900»

n «lemapa-2900BJIAY,

TEXHUUYECKHE XapaKTEPUCTUKHU KOTOPBIX MpeacTaBieHbl B Tabmumnax 7 u 8.

Ta6muna 7. OcHOBHBIE
«'enapa-2900».

TEXHUYCCKUC

OO0mme xapakTepuCTHKHU

XAPAKTCPUCTUKU  IHTHUPOKOIIOJOCHOI'O  paauoMoacMa

Pagnomonem «I'enapa-2900»

Jwnanazon yacror, MI 11

2900-3350 (purcupoBaHHBIC YaCTOTHI:
2920, 3080 nnu 3320, HacTpauBarOTCs

IPOrPaMMHO)
Tun uznydyenus 40MOX7FWX
[ToTpebisieMblii TOK:
- mpuem, A 1
- mepenava, A 1
HomuHanbHast 3a1epKKa MPH XOJIOJTHOM CTapTe, C 12
Pabouee Hanpsbkenue, B 9-36 (IMOCTOSTHHBIN TOK)
Temnepatypa xpanenusi, rpaj. C ot -40 1o +50
PaGouas Temneparypa, rpaia. C ot -40 1o +50
Bnaxunocts, % 5-95, 6e3 0Opa3oBaHus KOHJICHCATA
I"abGapuThble pazmepsl Mozema (LI x I' x B), MM 74 x 130 x 28
Macca mozmema, Kr 1,1

Pabounii pexum

Cumriiekc/ AYIUICKC ¢ BPCMCHHBIM

pa3IelICHUEM
MepenaTunk

[Hupuna monocs! curHana, MI'n 40
Brixognas momniHocTh, BT 0,1
Bpems nepekiioueHusi ¢ nepeaayu Ha MpueM, Mc 0,6
Bpemst nepekIiroueHust MeX Ty KaHaJIaMH, MC <10
Wmnenanc, Om 50
I{uk paboThl Ha Tiepenady, % 100
CtabWIbHOCTH YAaCTOTHI, ppm 1,0

WuTepodeiico

10Base-T, 100Base-T (RJ-45)

YyBCTBUTEIBHOCTH (BEPOSATHOCTH OMMOKH 1X10°
%), ibm

AHTeHHa 2 x SMA iMaMai

-92 (9 Mowurt/c); -88 (17 Mowut/c)

[ToaBieHue nomex 1o coceHeMy KaHany, 1b 70
N30upatenbHOCTh 10 3epKaJIbHOMY KaHaly, 1b 70
Bpewmst nepekiiioyeHus ¢ nprueMa Ha rnepeaady, Mc 0,6

OCHOBHBIC

Bierl neieKnmquI/m Menczli KaHaJlaMu, MC <10

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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Ckopoctb, MOuT/C

9/17

uanukanms

[Tutanue, aBapusi, NOAKIFOYCHUE TIO
Ethernet, mpuem/nepenaua

Bun mopysisaimun

COFDM ¢ QPSK

Anpecanusi

IP

3aseprKKa rnepeadu makera, Mc

4

Ta6muma 8. OCHOBHBIE TEXHHMYECKHE XapaKTepUCTUKH OopToBoro pamuomoaema «Iemapi-

2900BJIAY.

O0mme xapakTepucTHKH

Paguomonem «I'enapa-29006JIA»

Juamna3on yactot, MI 11

2900-3350 (uapopMartmoHHAs
paguoceTb, PUKCUPOBAHHBIC YACTOTHI:
2920, 3080 unu 3320, HacTpauBaroTCs

IPOrPaMMHO)

Kitace n3nyyenus

40MOX7FWX

Pabouee Hanpspkenue, B

9-14 (OCTOSIHHBIH TOK)

Temnepatypa xpanenusi, rpaj. C oT -40 10 +50
Pabouas Temneparypa, rpaix. C ot -40 1o +50
Baaxuocts, % 5-95, 6e3 0Opa3oBaHus KOHJICHCATA
["abGapuTHble pazmepbl Mosema (I x I' x B), MM 70 x 95x 20
Macca (¢ aHTeHHOM), KT 0,32
[IepenaTunk

BrixojiHast MOIIHOCTE, BT 0,1-2,0
Bpewmst BKIIIOUSHHS Ha Tepeiady, MC 0,6
Bpewmst nepekiitoyeHns Mex1y KaHaJlaMH, MC <10
Nmnenanc, Om 50
[{uka pa®oThl Ha epepavy, % 100
CTabuIbHOCTh YaCTOTHI, ppm 1,0
[IpueMHHK

UyBCTBUTEIBHOCTD (BEPOSTHOCTH OIUOKH 1x10- -105

6):

[TonaBienue noMex 1o cocegHeMy KaHaiy, n1b 70
M361paTenbHOCTh 10 3epKaJbHOMY KaHaiy, 1b 70
Monem

Ckopoctb, Mbut/c 9 umm 17
Mamukammsa ATaHNUE
Bun monynsiiuu COFDM ¢ QPSK
Anipecanusi IP
3aJiepkKa rmepeiadu maKeTa, Mc 20

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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®opmupyemas ¢ nomoibto paauomoneMoB «l'enapa-2900BJIA» n «I'enmapa-2900» paguocers
MOYKET UCIOJIb30BATHCS TAKKE B KAUECTBE KOMaHIHO-yIPaBIISIONICH.

BcenomorarensHoe 000pyAoOBaHHE, IpeIHA3HAYEHHOE Ui COBMECTHOTO HCIIOJIB30BAaHHUS C
paguomoneMoB «lermapa-2900» BkiIO4aeT B ceOsl peTPaHCIATOP, YCHJIMTEIb MOIIHOCTH H
KOMIUIEKT aHTEHHO-(DUICPHOTO YCTpoiicTBa. BHENTHUI Bl BCIOMOTATEIHHOTO 00OPYIOBaHUS
npescTanieH Ha Puc. 3.

Ce . * . .

Puc. 3. BcnomoratensHoe o6opynoBanue paauomoaema I'enapa-2900».

JlaHHBI PaguoOMOJIEM TO3BOJISIET MPOU3BOANTH OOMEH JaHHBIMH C OOPTOBBIM PaHOMOJIEMOB
«I'enmapa-bJIA», oGecrieunBasi IpueM TPaHCIMPYEMOH C yCTaHABIMBAEMBIX Ha OOpPTY MOJIE3HBIX
HArpy30K NpPaKTUYECKH JI000W MYJIbTHMEAMHHONW WH(pOpManuu. BrlieykazaHHBIC IOJIE3HBIC
Harpy3kH LIMPOKO NpUMEHsOTCs U Ha BJIA Apyrux THIOB, MMEIOUIMX CYIIECTBEHHO OOJIBIIMN
paauyc IeHCTBUS U JaJIbHOCTD IoJieTa. B ¢BS3U ¢ 3TUM BO3HUKAET HEOOXOAUMOCTh COIIACOBaHUS
paboThl KOMaHIAHO-YIpPaBJsAtoIIed U MHPOPMALMOHHOM paauoceredl. DTa 3ajjauya pelaercs B
pamkax tuatdopmsl «I'emapmy.

(ITpomomxkenue crnemyer)
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IIpu Mcnonb30BaHNK MAaTEPHUANIOB CChIIKA HAa CAUT 00sI3aTeNIbHA.
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