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ACHHY SOHAOEE WHTEAUTEHMTEM PACTEX

TEXHUYECKHU CIEIUO®UKALINU
32 Na3apHU KOHCYJITAIHH N0 00LIeCTBEHA MOPbYKA C NpeaMeT: »+JOCTABKA HA
CINEIIUAJIU3UPAHO OBOPY/IBAHE-U3MEPBATEJ/IHA TEXHUKA, 3A HYKJIUTE HA IIK
QUASAR, I10 IBE OBOCOBEHHU NMO3ULIUN”

O6o0codena nosunust Ne 1: . JlocTaBka Ha M3MepBaTe/HA TEXHHKA — CNENHATN3HPAHH (PYHKIUHOHAIHHU
reHepaTopH, BEKTOPDHM M CHEKTPAJHHM AHAJM3ATOPH W  OCHMJIOCKONH 33 HM3MepBaHMi B
PaAMOKOMYHHKAIL. H ONITHYHH KOMYHHUKALMOHHH MPEKH™

1) YuuBepcasieH MoOH/IeH KOMOMHHPAH AHAIH3ATOP 32 MHKPOBBJIHOBH CHIHAJIH 10 50GHz;

VhuusepcaseH MOOWIeH KOMOMHUpAH aHajinu3atop 3a MUKPOBBIHOBU CHTHAIW 10 50GHz: Paboren
yectoTten auanaszon ot SkHz no 50 GHz: JIunamuden auanaszon 100dB, M3xoana mouHocT 4dBm, Jlra
BrpajgeHu nopra, 180ms GbpsoaeiicTeue; KomOuHupan aHanusatop: Ha Kabesi U aHTeHH, C Bb3MOXKHOCT 3a
HaArpaXkJiaHe KbM aHaIM3aTop Ha CHEKTbP, M BEKTOPEH MPEKOBU  aHAIM3ATOP; C BB3MOXHOCT 3a
W3BEKAHE Ha S-TIapaMeTpH, CrHeKTpajiHa Juarpama, oOpaTHu 3aryOu, BbBEICHHM 3arybu, aHaiau3 Ha
unTepdepeHIs U U3MEPBaHe HA MOLIHOCT M HANPErHaTOCT Ha M0JeTO, TDR.

2) BekTopen anaausartop na mpesku 9 kHz -9.0 GHz

Bekropen ananuzarop Ha mpexu 300 kHz - 9.0 GHz: 2 nopToB BEKTOpEH MPEXKOB aHAIN3ATOP, KOUTO
M03BOJsIBA HA MOTPeOUTENs 1a TeCTBA BCUUKM S-napameTpy; XapakTepuCTUKHM: YECTOTCH obxgar: 300 kHz
10 9.0 GHz, U3mepBanu napamerpu: S11 - S44, O6xBar Ha HACTPOiKa HA W3XOIHA MOLIHOCT: -40 dBm no
+10 dBm, JIo 100001 u3mepBaresHn Touku, Bpeme 3a U3MepBaHe Ha TOYKa: 100 ps, YecToTHa pe3oaronus :
| Hz. . AHanM3aTopbT TPsOBA 1a UMa BB3MOXKHOCT KbM PA3LIMPSBAHE KbM IThJICH 4 -TIOPTOB aHAIM3aTOP
ype3 J06aBsHe Ha BTOPU Ypejl M MHOTONOPTOB COBTyepeH NakeT.

3) Cnenuaausupan cnexrpasen anaausatop 9kHz - 3GHz

Criektpanen ananusatop 9kHz - 3GHz: HectoTen uanasoH: 9kHz - 3GHz; Pezomonus: 1Hz; Bucoka
yecToTHa cTaduaHoct: 25ppb (0.025ppm); RBW: 10Hz ~ 10kHz B 1-3 cTbmky, 10kHz - IMHz B 10%
HacTpoiiBaeMu cTbnku; Hucbk dasos uym: -88dBc/Hz (@1GHz, 10kHz ormecTtBane; Bb3moxkHOCT 3a
usmepBaHe Ha momHocT Ha kanata, N-dB, OCBW. ACPR, SEM, TOI, CNR, CTB, CSO; Brpaagenu
Tomorpa)cKM M CMEKTPOTPAMEH PEXHMMHU Ha aucriies: PyHKIms Gate Sweep; AHalaM3 Ha aMIUIMTYAHH U
yectoTHH Moxynauuu; Jlormsanutenen 886MHz IF usxox; WUntepdeiicn: USB Host/Device, RS-232, LXI,
Micro SD: DVI-I U3xo4 3a Bpb3Ka ¢ BbHLIEH eKkpaH; BrpaaeH npeaycuisare), 50dB arentoatop u Sequence

byHKLMS.
4) RF yuedna niardopma, paspaborena 3a 6e3:KUUHH HeCTOTHH NPHIIOKEHN

RF Yue6na nnatdopma: [Tnardopma, pazpabotena 3a O3KUIHN YECTOTHH MPHIIOKECHHUS Jla BrutOYBa
880MHz umppos PLL wu 2.4GHz dunrbpHa cxema:; C paauoyecToTeH rpejaparesl U TPUEMHHK
eaHoBpeMeHHO; C BB3MOXKHOCTH 3a ODydeHMe 3a CMCTEMM C [J1acoBa KOMYHWKaLWs. 3a 3ano3HaBaHe C
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EBPONEMCKK CHO3 e
EBRONEUCKN CTPYRTYPHA
MHBECTULMONY QUHADEE

HAYKA 1 OBPASOBAHME 3A
WHTEAMIEHTEH PACTEX

MPWIOKEHUTa M HAYMHUTE HA M3MOJI3BAHE Ha CIEKTPaJeH aHauu3atop; [eopeTUYHH W TPAaKTHYECKH
€KCMEPUMEHTH CBBbP3aHW W PajHO-4eCTOTHU CHCTEMH: 3aro3HaBaHe CbC CHELM(UYHM PaJMO-Y4ECTOTHH
cxemu v PCB cxema 3a pa3imuuyHu KOMYHHKaLMOHHU Moyin; Cucremara 3a o0yyeHHe 1a MOXKE J1a BKJIHOYBa
Hax 20 Moayna v nosede oT 50 eKcnepuMeHTH.

5) DPX cnekrtpasen anaauszatop B peasiHo Bpeme 9 kHz-7.5 GHz 3a wusmepBane Ha
HIHPOKO/IEHTOBU CUTHAJIH

DPX cnekrpasien aHanusatop B peanHo speme 9 kHz-7.5 GHz: Yecroren auanason ot 9 kHz 1o 7.5
GHz; 40 MHz mmmpuHa Ha 4yectoTHa JsieHTa; lloaxoasul 3a w3mMepBaHe Ha LUUPOKOJIEHTOBU CHTHAIU TIO
crangapt 802.11, Bluetooth, EDR u Zigbee: 17 pazauunu pexuma Ha uzmepsaHe; CbBMECTUMOCT ChC
Signal-Vu PC

6) USB-6a3upan cnekrpasnen anajausarop 9 kHz - 6.2 GHz c¢ apaiiBep 3a Matlab

USB-06a3upan cnektpanen ananuszarop 9 kHz - 6.2 GHz: 3a pabora ¢ nepcoHaneH KOMITIOTbp 4pe3
BpBb3Kka kbM USB nopr; Yecroren amanazon ot 9 kHz no 6.2 GHz; 40 MHz wmupuHa Ha 4ecTOTHA JieHTa;
[Monxonsm 3a wsmepsane Ha LTE, Bluetooth, APCO 25, WLAN u MmoynallMoOHeH aHanu3; ¢ Apaisep 3a
Matlab ¢ nogapwxka 3a Instrument Toolbox; CnvemecTumocT cbe Signal-Vu PC; Mil-Std 28800 Class 2
YCTOMYMBOCT Ha BBbHIIHA Cpe/a, 10K U BUOpaLuu

7) lopraTuBeH cnekTpaJ/ied anaauszatop 1o 20GHz

[TopratuBeH cnektpaneH aHaauzatop a0 20GHz: Yecroren obxBat: 9kHz - 20GHz:; Makcumanuo PY
HuBO Ha Bxoza: +20dBm:; MUmnenanc: 50 Q2; Konektop: N Hurepdeiicu: USB; Pezonrouus Ha expana: 640
x 480 px; CenzopeHn aucrieit; KomnakteH v nnpeHOCHM;

8) KomOunnpan usmepBaresieH ypea 6-B-1 3a n3MepBaHusi B 4eCTOTHATa M BpeMeBaTa 00.1acT:
Ocuuiockon, Apdurpapu/®yHkuuoHajed redepatop, Ilporokon anaauszatop, Jlornuecku
a”Haausartop, BoarMmerbp, yecToTomep.

KomOGunupan wusmepBarenen ypea 6-B-1 3a M3MepBaHUsT B 4ecTOTHaTa M BpemeBaTa o00JacT:
Ocumnockon, ApOutpapu/®yHKuMoHaneH reHeparop, [lportokon ananusarop, Jlornyecku aHamuzaTop,
yectoToMep U BoarMmersp B eanH ypen; Yectoren nuanaszoH B pesxuM octmiockorn g0 100 Mhz; Jlo 5 GS/s
4ecToTa Ha JUCKpeTH3auMsi; 2 aHaJoroBM KaHaiu: Bb3MOKHO HaarpakiaHe KbM BCHUYKH JOMbIHUTEHH.
ypean/pynkumronannocty u 10 1Ghz mMakcumasnHa yectota. .MakcumaiHa yectota B pexkKHM reHepaTop 10
20 MHz; Bb3MoxkHOCTH Ha 3a  HairpaxzaaHe kbM nportokos-ananusatop: 1°C, SPI, UART, CAN, LIN,
FlexRay, I*S; Bb3MOHOCTH 3a HaArpaxaaHe KbM'B PeKUM JIOTHUECKH aHanuzatop: 16 umdposu KaHana,
500 MS/s yectoTa Ha auckpeTu3alms, 4 Mpoint Ib/)KHHA Ha 3aMuca Ha BCEKW KaHall,

9) Ilpenocum anajusatop Ha TB curnanm cwe cranpapru DVB-T, DVB-T2, DVB-C, DVB-C2,
DVB-S u DVB-S2, IPTV

Hpoext Ne BGOSM20OP001-1.002-0006-C02 | M3rpaxtane u pazsutie na LlenTnp 3a komieteHTHOCT . KBAHTOBA KOMYHUKAUMS, HHTEJIMIEHTHI CHCTEMH 32
CHIYPHOCT W yripasnieHne Ha piucka™ (Quasar™). dunancupan ot Eponeiickust cbios upes OIT HOUP 2014-2020 r.
Ynpasnsasai opran- H3nwanutenna arenuns . .Onepatinsia nporpama "Hayka n 06pa3oBaHue 3a MHTEINTEHTEH PACTER

www.eufunds.bg



EBPOTEUCKM ChiO3 i HAYKA 11 OBPASOBAHUE 3A

ERPONENCKIN CTRYRTYRHIA 1 A 4 o
MHBECTULMOHHY QUHEOBE WHTEAWUTMEHTEN PACTEXN

[penocum TB Awnanusarop: MynTHyHKIMOHATEH KOMMNAKTEH M3MepBaTteneH MHCTpymeHT Ha TB
curnaam cve crangapru DVB-T, DVB-T2, DVB-C, DVB-C2, DVB-S u DVB-S2, IPTV. Yecrora: 5-862
MHz 1 900-2150 MHz; LiudpoBu usmepBanusi: MoHoCT Ha kKaHama, BER, MER, o6 6poii rpemku, C/N.
Ka4uecTBO, WIyMoB avanason; Jlekogep: MPEG-2 u MPEG-4; LNB 3axpansane 13V, 18V, 13V+22 KHz,
18V+22 KHz: TNpexycunsaren 3axpanpamo Hampexxenue SV, 12V, 24V: DIiSEqC System 1.2; 3apsano
ycTpoiietBo 20 V /2.5 A.

10) DOCSIS 3.0/EuroDOCSIS 3.0 myarudynknnonaen anaausarop 1o 1 GHz

DOCSIS 3.0/EuroDOCSIS 3.0 myntudyHkuroHaneH ananu3atop: Yecroren auanason 5 MHz o |
GHz; Cranaapt DVB-C/C2; UsmepBanus: BER, MER, nnarpama Ha cb3Be3queTo, CrEKTbpP, MOLUIHOCT Ha
curnana; Bxogno nuso: 20 — 120 dBuV, IPTV ananusarop, VolP ananusarop, Ping tect; LCD nucnneii ¢
NoJICBeTKa

11) 2-kaHaJ/leH BbJIHOB AHAJIH3ATOP ¢ BUCOKA YYBCTBHTEJHOCT, ¢ INIHPHHA HA YeCTOTHATA JIeHTa
200MHz u 1GSa/s yecToTa HA IUCKPETH3A1Us, B OKOMILJIEKTOBKA € 10NbJIHHTEJIHH CEH30PH H COH/IH

BbiHOB aHanM3atop ¢ BUCOKA YYBCTBUTEIHOCT: 2-KaHasieH ; MuHuManHo HUBO 100pA ¢ quHamuueH
avanaszoH 100pA — 10A; lllupuna Ha uyectornata nenta 200MHz; 1GSa/s yectora Ha AMCKpeTH3aUMs ¢
[6bit nuHamuuen auanasoH; C BB3MOXKHOCT 3a M3MepBaHe Ha (opmara Ha curHana, cnektbp, CCDF,
XycTorpama; aHajaorosu v umdposu curaan; WXGA 14.1" aucnaeit; B okomruiekToBka ¢ JOMbIAHUTETHH
CEH30pH W COH/IM 32 €/IMH KaHaJl.

12) dyHKkuHOHANEH JBYKAHA/IEH CHIHAJI-TEHepaTop ¢ MaKCHMaJlHa H3XoAHa 4YecToTa g0 350
MHz u BrpajeHn cTaHJapTHH MOJYJIAallHU, BKJIOYBAIIH reHepupane Ha 1Q moaynanus ¢ QPSK un
QAM ¢opmartn

OdyHkuMoHaneH reHepatop 10 350MHz: ®ynkuMmoHaneH AByKaHalleH CUTHal-TeHepaTtop ¢
MakcumasiHa M3xodHa uectora o 350 MHz; Pesomoums IpHz; Yecrota na auckpermzaums 1GSa/s;
Beprukanna passuska: 14 bit; Ammauryaen auanason SmVpp - 10Vpp (50Q), 10mV - 20Vpp (B oTBOpeHa
Bepura); C BrpazeHu: reHepaTop Ha MPOU3BOJIHU BbJIHU, U3TouHUK Ha 1Q Baseband / IQ IF, uztounuk che
CKOKOOOpa3HO M3MEHEHME Ha 4YecToTaTa W eTajsioHeH renepatop; DDS texnonorus; Brpagenu craHzapTHu
MOJyNanuy, BKIOYBamM reHepupane Ha 1Q mogynaums ¢ QPSK u QAM ¢dopmaru; CrangaptHu
unrepdeiicu ¢ LXI-C (Ethernet), USB yerpoiictBo u xoct, GPIB; Onumn BItOUBaIM U3XO0AEH YCHIBATE!
(PA-1011), uncppos renepatop (DG-POD-A) 1 BE3MOKHOCT 32 CKOKOOOPA3HO M3MEHEHHE Ha HeCcTOTaTa

13) Ilpenocum onTuyeH pedieKTOMETHP ¢ MOAY.JIM 3a jJBE€ HJIHM YETHPH AbJKHHH HA BbJIHATA:
1310/1490/1550/1625 nm, 3a FTTH/WDM/PON cucremu

[Ipenocum pedaexromersp: C Moaynu 3a aBe ABDKMHM Ha BbiHata: 1310/1550/ nm; 3a

FTTH/WDM/PON  cucremn; Jlnnamuden amanason g0 40dB; C uyBcTBMTENEH Ha JOMUP €KpaH;
ABTOHOMEH pe:KUM Ha padora a0 |5h.

H3uCcKBaHUS KbM W3NBJIHEHUETO:
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HAYKA 11 OBPASOBARME 34

EBPOMNEUCKM ChIO3
g UHTEAUMEHTEM PACTEX

EBOC 4 CTBYRTYRHIA
DHEY: QUHLROBE

L. Uanmbaautenat B obliecTBeHaTa Mopbuka TpsioBa ga Obae OTOPU3UpPAH OT
MPOU3BOIUTENIUTE HA TPEJIOKEHOTO 000pYIBaHE WIIM OT HETOBU O(PULIMAIHU TIPEICTABUTENN 32
Boarapust 3a npogax6aTta U rapaHIMOHHOTO MOAAbPKAHE HA CJIEHATA TEXHUKA T10 MO3ULMH:

1,2,7, 11 n 13.

2. 3a j0Ka3BaHe HA W3MCKBAHETO MO T. |. ydacTHUUMTE ciie/Ba Ja TMPEACTaBAT KbM
TEXHUYECKOTO CH TMpe/JIOKEHHUE 33 U3MTBJIHEHHUE Ha MOopbyKaTa J0KYMEHT/H OT MPOU3BOIUTENS Ha
CHLOTBETHATA TEXHWKA, WM OT HEroB oduuMaleH IpeiacTaBuTes 3a bbarapus, yaocrosepsBall
MPaBOTO Ha yyacTHUKA 3a NpoJax0a M rapaHLIMOHHO MOAAbpiKaHE HA TEXHUKATA HA TEPUTOPUSATA
Ha Penybiuka bwarapus. Toea Moxe na Obje JOTOBOP, OTOPM3ALMOHHO TMHUCMO WM JpyT
JOKYMEHT, YHHTO CPOK Ha BAIUIHOCT MOKPUBA CPOKA 3a U3IMTBJIHEHUE Ha 0OLIECTBEHATA TIOPBYKA.

3. KaTo yacT oT TEXHUYECKOTO CH NnpeaIoKEHUe y4aCTHULIUTE Tpﬂ6Ba Ja NnpeacTaBsT:

e Unn texHuyecku OpolIypd OT NMPOW3BOAMTENs (HAa ObJIrapcku €3MK WM Ha aHTJIMIACKH
€3WK C TIPUIpPYKaBall T'M TPeBOjA Ha OBArapcky) 3a KOHKPETHUTE MOJENW Ha MpeiaraHoTo
obopy/BaHe, KOMTO Ja MOTBbPIKIABAT MPeJI0KEHUTE XapaKTEPUCTUKH, JAJEHU B TEXHUYECKOTO
MpeasIoKeHHe;

* Unu xunepBpb3ka KbM €JIEKTPOHHATA CTPAHULA HA MPOU3BOAUTESIS, OT KOSITO [1a ¢a BUJHU
TeXHUYECKUTE XapaKTepUCTUKH Ha TNpeajiaraHuTe Moie 1M o0opy1BaHe.
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