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(57) Pedpepar:

Cnoci6 4acToTHO-4acoBOI CUMHXPOHI3aLii MNPOCTOPOBO-PO3HECEHMX €TarioHIiB 4acy W 4actoTw,
BiONOBIOHO [0 AKOro NPoOBOAATL OAHOYACHI BUMIPM BEMUYMH 3CYBY B Yaci MOMEHTIB NPUMOMY OOHOro
M TOro > (pparMeHTy curHany reoctauioHapHOro CyrnyTHUKa BiOHOCHO LUKanu 4acy eTaroHiB Yy
nyHkTax. 3AINCHIONTb NPMINOM korepeHTHoro GPS-nofibHoro curHany reoctalioHapHOro CynyTHUKa
cuctemu SBAS HanpasneHvMu aHTeHamu, WNPUHY AiarpamM CrpsAMOBaHOCTI KX BUBMpatoThb i3 yMOB,
Wob npu HyTauisx reocTauioHapHWUA CYyNyTHUK HEe BUXOAMB 3a iX MeXi, Aani y KOXXHOMY i3 NyHKTIB, Ae
PO3MilLleHi eTanoHKu, 34INCHIoITbL KBagpaTypHy OO6poOKy NpUMHATOI Cymiwi curHany i 3aBag B
noedHaHHi i3 B3aemokopensauiiHoto 06pobKoto B KOXKHOMY KaHani i3 NpMB'a3aHnM A0 LWKanu eTanoHy
BiJeocurHanom, kog SKoro crniBnagae i3 KoAoOM CurHamny CynyTHMKa, Ta BM3HAYalTb Yac 3aTPUMKM
curHany no ii obsigHin Ta dasi, wo gossonse, nicnsg 06MiHy pesynbTataMmy BUMMIPIB, OUIHUTU 3CYyB
LUKan eTarioHiB i3 ypaxyBaHHAM Pi3HWL 3aTPMMOK CUrHamny CynyTHMKa OO0 MyHKTIB, WO BUKIMKaHa
reoOMeTPUYHUM pO3TallyBaHHAM eTarnoHiB Ta CYNyTHWKa, WNOro HyTauielo, pi3HMLE 3aTpUMOK
curHanis B anapaTtypi NYHKTIB, a TakoX napameTpamu ioHocdepu Ta Tponocdepu Ha Tpacax
NOLUMPEHHS pafioXBurb.
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KopucHa mogenb HanexuTb [0 ranysi pagioTexHiku Ta MeTponorii i npusHadeHa Anst 3BipeHHs!
PO3HECEHNX eTaroHiB Yacy Ta 4YacToTw.

Bigomnii cnocié 3BipeHHs1 eTanoHiB 4acy Ta 4acToTW, 3aCHOBaHWM Ha cTabinbHOCTI 4dacy
MOLIMPEHHSA CurHanis B MeTeOpHOMY pajiokaHani, BMKOPUCTOBYE BUMPOMIHIOBAHHA CcurHany,
NpuUB'A3aHOr0 [0 LWKanuM 4Yacy BTOPUMHHOIO eTanoHy, A0 MyHKTY MEepPBUHHOrO eTanoHy Ta WNoro
nofanbLlol peTpaHcnauil y 3BOPOTHOMY HanpsiMKy pasoM 3 CUrHasnom, NpuB'A3aHyMM O LuKanu vacy
nepBuHHoro etanony (dygHuk B.C. n gp. Vicnonb3oBaHne MeTEOpHOro pacnpocTpaHeHUsl pagnoBOIH
ONS NPUBSA3KM YACOB NMYHKTOB CIY)XObl BpEMEHU 1 YacToTbl. - "Mi3ameputenbHas TexHuka", 1971 Ne 12,
c. 38-42). ina peanisadii uboro cnocoby HeobxigHO BCTAHOBUTU pagionepenasanbHe obragHaHHS B
nyHkTax. BoHo noTpibHe Ans BUSBNEHHS METEOPHOro pajiokaHany Ta nepegadi no HbOMy JaHUX.

Heponikamun cnocoby € HasBHICTb MOCTINHO Ailoyoi pagionepenaBansHOI anapaTypu B NyHKTax i
HeJOoCTaTHA onepaTuMBHICTb, WO 06YMOBEHO BUMAAKOBICTIO MOSIBU METEOPHUX CEAHCIB 3B'A3KY.

BnnsbkMM NO CyKynHOCTI O3HaK € TakoX Cnocid 3BipeHHA eTarnoHiB 4Yacy Ta 4acToTu 3
BMKOPUCTaHHAM CUrHamiB CynyTHUKOBMX papioHasirauinHmx cuctem (CPHC) GPS Ta ITIOHACC. Ui
cUCTEMM BKIKOYAKOTb MO 24 wTy4yHux cynyTHuka 3emni (LLC3), aki obepTaioTbea HaBkono 3emni 3
nepiogom T~12 rog. Ha BucoTi h~20-10° kv, | 3a6e3neuyloTb HaBiraLiiiHOK Ta YacoBolo iHopMaLicto
cnoxuBadiB y rnobanbHoMy mMacwTabi. Ha 6opty LUC3 cuctem GPS T1a MIOHACC BCTaHOBNEHO
LesieBi cTaHAapTV 4acToTu, BigHOCHa HecTabinbHICTb AkMX 3a 000y cknagae He OinbLu 5.10%, Lle
[o3Borisie 3abe3neunTy NoXnbky CUHXPOHI3auii wkan Yacy LLC3 BigHOCHO WwKanu 4Yacy cuctemmn 15 He
npv BBEOEHi YaCTOTHO-YacoBMX MOMPaBOK ABa pa3n Ha foby. [ns 3BipeHHS y NyHKTax NpoBOAATLCS
BMMIpIOBaHHSI 3CYBY LUKaN CBOiX eTarnoHiB BiAHOCHO curHanie, NpuuHsaTMX Big ogHoro i3 LUC3, Ta
30iCHI0OETBCS OOMiH pesynbTaTamu BuMiptoBaHb Mix nyHktamu (KO.I. T'yxea, A.l'. T'eBopkaH, T.I.
BorpaHos, B.B. OBUMHHUKOB. CHXpoHM3aumsa YacoB no curdHanam "TNMOHACC". - "PaguoHaBurauus
n Bpems", 1994 Ne 1(4) c. 11-14).

Llen cnoci6 Takox mMae CBOI HeOQonikM: HeQOCTaTHS ONepPaTUBHICTb OTPUMAHHS OAaHUX, BiAHOCHO
Mane CniBBiAHOLLEHHs1 curHan/3aBaga, HU3bka 3aBafOCTINKICTb, 3anexHicTb Big ctaHy CPHC GPS
abo NMOHACC.

HanbnmxymmMm no CyKynHOCTi O3HaK A0 3asiBNEHOI KOPUCHOI MOoAeni € Crnocid 4acTOTHO-4acoBOi
CUHXPOHI3aLii NPOCTOPOBO-PO3HECEHNX €TarloHiB 4Yacy W 4acTOTM 3 BUKOPWUCTAHHSAM cuUrHany Big
3aranbHOro Jaxepena - TeNeKOMYHIKaLiHOro reoctauioHapHOro CynyTHUKa, BigNOBIOHO A0 SAKOro
NPoBOAATbL OQHOYACHI BUMIPWU BENUYMH 3CYBY B Yaci MOMEHTIB MPUINOMY OLHOMO 1 TOrO X (pparMeHTy
curHany reoctauioHapHOro CynyTHUKa BiQHOCHO LWKanu 4yacy etanoHiB y nyHktax (IMat. YkpaiHu Ne
38167, MINK G04G7/00. Ony6n. 25.12.2008, Bron. Ne 24).

Llen cnoci6 mae Heponiku: cknagHicTb 0OpobKM Ta BM3HAYEHHS OOHAKOBUX pparMeHTiB
nceBooOBMNAAKOBUX TEMNeKOMYHIKauiHMX curHanmis; npu Bubopi napameTpiB aHTeH He BPaxoBYHOTbCSA
HyTauii reocTauioHapHOro CynyTHuWKa; npu obpobui pesynbTaTiB HE BMKOPUCTOBYIOTb 3MiHIOBAHHSA
3aTPMMOK CMrHamiB Mpu HyTauii CynyTHUKa Ta B anapaTypi; He BPaxoByOTb NapameTpu ioHocdepu Ta
Tponocdepn Ha Tpacax NoLNPEHHS pagioxBunb Bif, CynyTHUKA A0 NYHKTIB.

TexHiYHOW 3aJayverd KOPUCHOI MoAeni € 3AOINMCHEHHs 3BIpeHHA €eTaroHIiB Yacy i 4yactoTu 3
BUCOKMMW MOKa3HMKaMn TOYHOCTI, 3aBafoCTIMKOCTI i onepaTUBHOCTI. Taki TexHiYyHi pesynbTaTn
3abe3neveHi 3a paxyHOK BWKOPWUCTaHHSI aHTeH i3 BignosigHWMu giarpamamu cnpsimoBaHocTi (OC),
KBagpaTypHoOi 06pobKM Ta BM3HAYEHHS 4YACOBOIO MOJIOXKEHHS MO OOBIAHUM Ta dasam KOrepeHTHUX
GPS-nogi6Hux curHanie reocrauioHapHoro cynytHuka (IF'C) cuctemmn SBAS, a Takox ypaxyBaHHS npwu
BM3HaYeHHi 3cyBy Wkan HyTauii 'C, 3aTpumok B anapaTtypi, napameTpiB ioHocdepn Ta Tpornocdepu
Ha Yac 3aTpUMKU CUrHaniB Npy NOLUMPEHHI pagioXBuUnb.

MocTtaBneHa 3agada BUMPIWYETBCS TUM, WO B CMNocobi 4YacTOTHO-4aCOBOI CUMHXPOHI3auii
NPOCTOPOBO-PO3HECEHNX eTarioHiB Yacy W 4acToTu, BIiAMOBIAHO [0 SKOro MNpoBOAATb OAHOYACHI
BUMIpM BENWYMH 3CyBY B 4Yaci MOMEHTIB MNpUAOMY OOHOrO MW TOro X dparmMeHTy curHany
reoctauioHapHOro CynyTHMKa BiAHOCHO LLKanu Yyacy eTaroHiB Y MyHKTax, 3rigHO 3 KOPMCHOK MOLENIO
3[iNCHIOITE Npuom kKorepeHTHoro GPS-nogibHoro curHany reoctauioHapHOro CynyTHUKa CUCTEMMU
SBAS HanpaBneHUMu aHTeHamu, LUMPUHY Aiarpam CnpsiMOBaHOCTI SKMX BMOUPAaloThb i3 yMOB, o6 npu
HyTaUisix reocTauioHapHMI CyNyTHUK HE BUXOAMB 3a iX MeXi, Aani y KOXKHOMY i3 MYHKTIB, Ae pO3MilLleHi
eTarnoHu, 34iNCHIoTbL KBadpaTypHy OOpoOKy MPUUAHATOI CyMilli curHany i 3aBaj B MOEAHAHHI i3
B32EMOKOPENALIAHOK 0OpoOKOI B KOXHOMY KaHami i3 nNpuB'A3aHUM [0 LIKanu €eTasnoHy
BiJjeocurHanom, Kof SIKOro cniBnagae i3 KogoM CurHany CynyTHUKa, Ta BU3HA4yaloTb Yac 3aTPUMKM
curHany no i o6BigHin Ta dasi, Wwo Jossonse, nicnsg obmiHy pesynbratamu BUMMIPIB, OUIHUTU 3CyB
LIKan eTarnoHiB i3 ypaxyBaHHSAM pi3HULI 3aTPUMOK CUrHany cynyTHMKa A0 MYHKTIB, WO BUKMMKaHa
reoMeTpu4yHMM po3TallyBaHHAM €TasloHiB Ta CynyTHMKA, MOro HyTaLi€eto, pisHULED 3aTPUMOK CUrHaniB
B anapaTypi MyHKTIB, a TakoX napameTpamu ioHocepu Ta Tponocdepu Ha Tpacax MOoLMPEHHS
pagioxBusb.
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Ha ¢oir. 1-3 306paxxeHo npuHLMIM peanisaLii 3assneHoro cnocoby.
@ir. 1 intoctpye postawysaHHsa ['C cuctemu SBAS Ta dopmu [1C aHTeH.

Ha dbir. 2 nokasaHo MO3HauYeHHsi CUTHaniB Ta BUMIpIOBaHUX BenmumH: HA(t), HB(t), ATAB -
LKany 4Yacy eTanoHiB y BIiAMOBIAHMX MYHKTax Ta X 3CYB; sy (t) - KOrepeHTHWi curdan 'C; th*A,
th—>B - yac 3aTpUMKWM curHany cynyTHuka go nyHktiB A i B BignosigHo; nA(t) , nB(t) - 3aBagn y

NyHKTaXx; sf(t), slB(t), tlA, tlB - MPUMHATI Y NyHKTaxX CUrHanu Ta 4ac ix 3aTtpumku. Ha dir. 2,a
npuBeLEeHO 3aranbHy CTPYKTYpy, a Ha dir. 2,6 - yacoBy giarpamy poboTu cucTemu, WO peanisye
3asBneHnn cnociob.

B cucteMi BUKOPUCTOBYETbLCS anropuTM 3aranbHOro OXOnrieHHs abo 3aranbHoro mxepena
(Bioomun y 3apybixHin nitepaTypi sk "common view"). B 3asBneHomMy cnocobi Sk 3aranbHe oxepeno
BMKOPUCTOBYETLCS KOrepeHTHU GPS-noaibHuin curdan I'C cuctemun SBAS s (t) -

3rigHo 3 vacoBol pAiarpamotlo, WO HaBegeHo Ha dir. 2,6, 3CyB LWKan MOXHA BU3HAYUTMH,
0OMiHSIBLUUCH pe3yrbTaTamu BUMIpIB tf‘ Ta t? , 9K

ATAB A B —(tEC%A —tEC%B)- (1)

PisHuua 4Yacy nowwupeHHs pagioxsunb Bia FC 0o nyHKTiB (tEC”A_th”B) y Bupasi (1)
cKnagaeTbCs i3:

o0 —th07B = tfaom +8thn © +8tayr +8ta B + 8t s (2)

FC>A _|rC—>B _ _ _
ne stA-B__ 7' - pisHMua 3aTpuMoOK curHany Big [C [0 NyHKTIB, WO BUKNMKaHa

reom
c
reomeTpuyHMM posTallysaHHsm 'C BigHocHo eTanonis (|C—A |TC=B _ giacrani I'C Big nyHkTiB, ¢ -
LWBKAKICTb CBiTNA);

StQH_B:TnApM_TEpM - Ppi3HALA 3aTPUMOK NPUMMAnbHOI anapatypu MyHKTIB (TI'IApM’TEpM -

3aTPMMKM NpUNManbHOI anapaTypu BiAnoBigHOIO NyHKTY);

StHAy_TB, Sti/é;B, StTAp}B - Pi3HMLSA 3aTPUMOK CUrHarmis, WO BUKNMKaHi HyTauiewo [C, a Takox

BMMNMBOM napameTpiB ioHocdepu Ta Tponocdepn Ha BIOXWUMEHHS LUBUOKOCTI MOLNPEHHA pPaioXBuUIlb
Bif, LUBWOKOCTI CBiTNAa.

Buxogsuwn i3 Bupasie (1) i (2), 3cyB Wwkan y 3asBNeHOMY CMOCObi NPOMOHYETLCA BM3HAYaTu y
BUrNAAj

ATAB _tA _ B _(5tAB | AT 1 5tA B +otA B 5t B ). (3)

Ha dhir. 3 306pakeHO CTPYKTYpHY CXeMy CUCTEMM, L0 peani3dye 3asBneHnn cnocib, e HaBeaeHo
TakoX OCHOBHi 4acoBi giarpamu, Lo iNCTPYOTb KBagpaTypHy o6pobky curHany y nyHkTi A. OcCKinbku
0o6pobka Ta BMMIpIOBaAHHS 4acOBOrO MOSIOXKEHHSA CUrHany y MyHKTax aHarorivHi, CTPyKTypHa cxema
ANs NyHKTY B onsa cnpolueHHs nokasaHa Ha @ir. 3 LWTPUXOBaHNM MPAMOKYTHUKOM.

Ha ooir. 3, kpiM NpURHATUX Ha opir. 2 Ta y B1pasi (2), BUKOPUCTAHO NO3HAYEHHS:

- Bnoku, WO NepeTBOPIOTb CUMHAMM: «X» - MEepPeMHOXyBad; «m/2» - ¢asoobeptay: "BKO" -
B3aeMoKopensuiinHa obpobka curHanis;

- Bnok, Lo po3paxoBye MOOYIb Ta apryMeHT KOMMIIEKCHUX BUpasiB, - «|..|[/arg][..]»;

- Onoku, WO reHepylTb CUrHanu: «91. - etanoH NyHKTY A; «sé(t)» - reHepaTop HOCINHOI

4acToT Y NYHKTI A; « gA

06/0(t)>> - ¢hopmyBay 006BigHOiI curHany I'C, npuB'a3aHuMn O LIKanu

eTanoHy NyHKTy A,

- curHanu: sén(T), ScAos(T) - "cuHycHa" Ta "KocuHycHa" cknagosi nicns  BKO;
SQS,BK¢(T)=‘SQOS(T)+ jsgn(rj . ofBigHa  B3aeMoKopensuWiiHOi  dbyHkuii  (BKO):
AOE arglsé\os(r)Jr jsgn(T)J - pasa BK®;

- Bnoku, Wo BUMIpOIOTL YacoBe nonoxeHHsa (BUYIM) curHany signosigHo no o6sigHin Ta dasi, -
«BUIM/06» Ta «BUl/@»;

- OLIHKM YacOBOro MOMOXEHHS CUrHaniB y NyHKTax no obBigHin Ta dasi BiAnoBigHo - tA

B
1/06" L

1/06 "’

A B
bie bie:
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Ocobnusoctamu kBagpatypHoi BKO npuiiHaTuX curHanis Ta 3aBag € Te, WO Y KOXHOMY MyHKTI
iHOI A(;) B
KOMNMBaHHSA HOCIAHOT YacToTu (SO (t)'so (t)) Ta ob6sigHi curHany FC (506/0(t)'so6/0()) dopmytoTbeCs

Oe3nocepenHbO Big eTanoHiB i NpuB'A3aHi 4o X wkKan 4acy. Tomy "cnHycHa" Ta "KOCMHycHa" cknagoBi
nicnss BKO cknagyThb:

5 SEinl f[ ]Si”((”ot)sgﬁ/o (t-)dt = 05S o5 Ak (T ~t o6 )Si”(‘l’f )+ N ek (1) (@)

S (0)= j[sf (t)+ 0™ O)]cos(wot)SA, ot~ 2)dt = 05505 Ao [t~ th g Jcosly )+ n2 v (2): B)

—00

ae SoG/AK¢(T—t1A/o6) - 3aTpuMMaHa Ha 4ac tf‘”a ob6BigHa aBTokopensauinHoi dyHKuii (AKD)

A A A ;

curHany  sf (t) " hazoBa  3aTpumka  curHany  sf (t) BiIHOCHO SrC(t)'
NGeko (¢ I” )sin(wgt)S 5o (t - )t

10 A </ro (7 jn t)cos(wgt)Shy o (t—T)dt - "cuHycHa' Ta "kocuHycHa' 3aBadosi cknajosi B

KaHanax nicns BKO.
3 BukopuctaHHam (4) Ta (5) mogyne obsigHoi BK® Ha Buxogi 6noka «|..|/arg[..]» cknage

S S@\OS( )+JSS|n( 1 0’5806/AK¢(T_tf\/06]+né(‘t)’

Ae n, (r) - pe3ynbTyloda 3aBaja, Wwo crnoteoptoe AKD curHany.

06/BK<D( )=

15 B 6noui «BYM/06», Ha skuii nogaetbea SA ( ) OLIHIOETBCSA 3aTpuMMKa CUrHany no obBigHin

06 / BKD
)A
t1/06 B NYHKTI A. Lis ouiHKa BMKOPWUCTOBYETLCH SIK ANS PO3paxyHKy 3CyBYy Likan B 6noui o6pobku
pe3ynbTaTiB BUMIpIB, TaK i ANsl BU3Ha4YeHHs1 ha3oBoi 3aTpMMKu curHany B 6noui «BUM/e»

JA JA

t1/¢ = Ppye| t1/06 |/@g +k Tp

Ae Ty=2nl/wg - nepiog HOCIHOI yacToTn, kA - KinbKicTb mepiodiB, sika BU3HAYaETLCS MiCNs
A

20 YCYHEHHA Heo4HO3HaYHOCTI q)a3OBI/IX BVIMIpIB 3a Agonomoror BVIMIpIB no oGBigHin, (pBK(D t1/06

3Ha4yeHHs aprymeHTy BK®

A
(PQch ardscos +JSS,n( )J AN T =11/06 -
OctaTouHi pospaxyHku acysy wkan 31¢) (sokpema, X ™Yy 3 gukopucTaHHSIM BAMIPIB MO

00BigHIN Ta dasi curHany, Ta ctaTucTuyHa obpodbka pesynbTaTiB (CepeaHbOKBaapaTUYHE BiOXWUIEHHS

25 o, ricTorpamMum Ta rinoTesun npo 3akoH po3noginy pesynbTaTtiB BUMIPiB) BUKOHYIOTLCS Y BiAMNOBIAHOMY
AoB A B

Groui, Ha BXOAM SIKOTO HAAXOASTb MAaCKBU 3HAYEHb t1/06. t1/06: t1/¢: t1/¢, @ TAKOX PISHUL

reOM' 8t(gHB’ 8'[1'?‘an:}’ 6tHAyTB’ 8t
Takum 4YMHOM, 3anpPONOHOBaHWUN cn00|6 [03BONISE  3AiNCHIOBATM  3BIPEHHA MNPOCTOPOBO-
pPO3HECEHMX eTarioHiB Ta CTaHZapTiB 4Yacy Ta 4actoTu 3 OinbWMMW TOYHICTIO, HaAIVHICTIO,
30 OonepaTuBHICTIO Ta 3aBadOCTINKICTHO. [pn LboMy 36epiratoTbCsl NACUBHICTb Ta aBTOHOMHICTb CUCTEMM.

3aTPUMOK St

®OPMYJA KOPUCHOI MOAEI
Cnoci6 4aCcTOTHO-4acoBOI CUHXPOHI3aLii NPOCTOPOBO-PO3HECEHMX €TanoHiB 4Yacy W 4acToTw,
35 Bi4NOBIOHO A0 SIKOrO NPOBOAATL OLHOYACHI BUMIPU BEMWUYUH 3CYBY B Yaci MOMEHTIB NPUNOMY OOHOMO
M TOro X bparMeHTy curHany reoctaLioHapHOro CynyTHMKa BIQHOCHO LLKaNW 4Yacy eTanoHiB y NyHKTax,
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AKMA  BIOPISHAETBCA TUM, WO 3A4INCHIOITL NpUMoOM  korepeHTHoro GPS-nogibHoro curHany
reoctauioHapHoro cynytHuka cuctemun SBAS HanpaBneHUMM aHTeHamu, LIUpWHY Adiarpam
CMPSIMOBAHOCTI SIKMX BUMOMpaloThb i3 yMOB, W06 NpuK HyTauisix reocTtalioHapHUI CYNyTHWK HE BMXOAMB
3a iX Mexi, gani y KoXHOMy i3 MyHKTIB, Ae PO3MilLieHi eTanoHun, 34iNCHIoTb KBagpaTypHy ob6pobKy
NPUAHATOT CyMmilli curHany i 3aBaf B NOEAHAHHI i3 B3aEMOKOPENSLINHOI 06pOOKO0 B KOXXHOMY KaHani
i3 MpuWB'A3aHMM OO LWKanuW eTarioHy BigeocurHanom, Ko $KOro cniBnaja€e i3 KogoOM CcurHamy
CynyTHUKa, Ta BU3HA4alTb Yac 3aTPUMKM curHany no ii o0BigHin Ta ¢asi, o gossonse, nicrns oomMiHy
pesynbTatamum BUMIPIB, OLUIHUTX 3CYB LUKaN €TasnoHIB i3 ypaxyBaHHAM Pi3HWULi 3aTPUMOK curHany
CynyTHWKa A0 MYHKTIB, O BUKMMKAHA reOMeTPUYHUM pPO3TallyBaHHAM €TaroHiB Ta CynyTHUKa, NOro
HyTaUi€elo, pi3HULEI0 3aTPUMOK CUrHarniB B anapaTypi MyHKTIB, a TakoX napameTpamu ioHocdepu Ta
Tponocdepu Ha Tpacax NOLUMPEHHS padioOXBuUb.
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Komm’'toTepHa BepcTka B. Maueno

HepxaBHa cnyxba iHTenekTyanbHOi BNacHoCTi YkpaiHu, Byn. Ypuupekoro, 45, m. Knie, MCI1, 03680, YkpaiHa

OI “YxpaiHCbKWIM iIHCTUTYT NPOMMUCIOBOI BNacHocTi”, Byn. [Na3yHoBa, 1, M. Knis — 42, 01601



