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(54) ONTUKO-ENEKTPOHHUW NPUCTPIN ANSA AOCNIIMKEHHA CITKIBKU OKA

(57) Pedpepar:

OnTWKO-eNEeKTPOHHWUI NPUCTPIA OOCNIMKEHHST CITKIBKM Oka MICTUTb BNOK KepyBaHHsSI CBITNOAIOAOM,
JXepeno cBiTna, MiKpornpoLecopHy CUCTEMY, PIAKOKpUCTanNiYHUin ANCNNen, BUXig Ha OKO onepaTtopa,
npucTpin 3 3apagoBum 3B'A3koM  ([133-maTpuuto), 6nok nonepedHboi 06POOKM  300paxeHb,
iHdbopmauiiHMi Buxia, Buxig Ha Mikpo-EOM, gk mKkepeno cBiTna BMKOPWUCTaHO cBiTnogiod, 6nok
dopmyBaHHA 6a3 3HaHb, BrIOK NOMOBHEHHS 6a3 3HaHb, OMOK HanawTyBaHHSA (DYHKUIN HaNEeXHOCTI,
O6nok 36epiraHHa OYHKUiN HanexHOoCTi, 6nok HeuiTkoro obpobneHHs Ta BuBeAeHHs. [ogaTkoBo
BBELEHO ONTMYHUIA BNOK, BUXig ceBiTNnogioga ONTUYHO NOB'A3aHUN 3 BXOAOM OMTMYHOrO Onoky, Buxig
onTU4HOro OrfoKy CMCTEMM MOB'A3aHUA 3 BUXOOOM Yepe3 CUCTEMY [3epKan Ha OKO oneparopa i3
BxogoMm [133-matpuui, 6nok dinbTpauii, BUXiA SKOro enekTpuM4yHO MOoB'A3aHuMi 3 BXxogom 6roka
dopmyBaHHA 6a3 3HaHb, OMOK 3paskoBMX E€TarioHiB, KU MOB'A3aHUA 3 MIKPOMNPOLECOPHO
CUCTEMOIO Ta 3 PiAKOKPUCTANIYHUM OUCMNEEM.
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KopucHa Mopenb Hanexutb Ao obnacti iHdopmauiiHo-BMMIpIOBansHOI Ta GiomeanyHoi
[iarHOCTUYHOT TEXHIKN | MOXe ByTK BUKOpUCTaHa AN CTBOPEHHA e(PEeKTUBHUX CUCTEM LiarHOCTUKM 3
MOXJIMBICTIO MOCTIMHOIO KOHTPOIO, NiABULLIEHHS AOCTOBIPHOCTI Ta (PYHKLiOHaNbHUX MOXMINBOCTEN
cuctemu i, B pasi HeobXiAHOCTI, JOMOBHEHHS, a TaKoX MNpeacTaBneHHs GiomeguyHoi iHdopmauii y
rpacpivHin dopmi, sika Oyae 3po3yMinoro KOpPUCTyBaYEBI.

BigoMmnii onTUKO-eNEKTPOHHUI MPUCTPIA AOCNiMKeHHA AHA oka (naTteHT YkpaiHu Ne 15907, m. kn.
A61B 3/06, 6ton. Ne 7, onybn. 17.07.2006 p.), sskuini MiCTUTb [KEpeno CBiTMa, ONTUYHY CUCTEMY,
cBiTnoeoa, dotowap, doToMmaTpuLio, LOHAMMeEHLWe YOTUPWU CBITAOoAIoAN, PiIAKOKpUCTanivyHuim
ancnnen, MikponpoLecopHy cuctemy, 6ok U po-aHanoroBmMx NepeTBopOBaYiB, eNeKTPOHHUN 6ok
KepyBaHHSl, NpYYOMY BUXiA4 oToLapy ONTUYHO 3B'A3aHMI 3 BXOOOM CBITNOBOAY, BWXiO CBITOBOAY
OMTMYHO 3B'A3aHUN 3 BXOAOM OMTUYHOI CUCTEMMW, BUXiO SIKOI 3B'A3aHUN 3 BXOOAOM cpoTomatpudi, ii
BUXid €MNeKTPU4HO 3B'A3aHMN 3 BXOOOM MIKPOMPOLLECOPHOI CUCTEMMU, KA ENEeKTPUYHO 3B'A3aHa 3
PiOKOKpUCTaNIYHNUM AMUCNNEEM Ta €eneKkTpOHHUM GNOKOM KepyBaHHS, MiKponpoLuecopHa cuctema
€NeKTpnYHO 3B'A3aHa 3 6rokoM undpo-aHanoroBux nepeTeBopioBaviB, Buxig ©Onoka uudpo-
aHarnoroBmx nepeTBoploBaYiB 3B'si3aHUI 3i CBITNOBOAAMM, AKi ONTUYHO 3B'A3aHi 3 BXO4OM hoToLuapy.

Hepgonikom NpuCTpoto € cKknagHa peanisauis Ta HeaocTaTHS OOCTOBIPHICTb OOCHIAKEHHA OHA OKa
3a paxyHOK CKNagHOCTi OopMyBaHHA PI3HUX CMEKTPIiB 3 MiHIManbHOK 3aTPUMKOK ANS OUiHKK
300paKeHHs.

Haiibinbw 6nmn3bknm 3a TEXHIYHOK CYTTHO € ONMTUKO-EMEKTPOHHUIA NPUCTPIN AOCNIMXKEHHS AHA oKa
(maTeHT YkpaiHn Ne 89910, m. kn. A61B 3/02, 6ton. Ne 9, onybn. 12.05.2014 p.,), Sknii MiCTUTb GrIOK
KEepyBaHHS  CBITNMOAIOAOM, [KEepeno CBiTna, OMTUYHY CUCTEMY, MIKPOMPOLIECOPHY CUCTEMY,
PigKOKPUCTaMNiYHUIA AMCnnen, BUXI4 Ha OKO onepaTopa, MpuCTpin 3 3apsgosBum 3B'a3kom (M133-
mMaTpuuto), 6nok nonepeaHbLoi 06pPobkM 306paxkeHb, iHPopmMauinHMn BYXig, BMXig Ha Mikpo-EOM, sk
AXXepeno cBiTna BMKOPUCTaHO CBITNOAIOA, MPpU4oMy BXig 6noka kepyBaHHS CBITNO4IOAOM €MEKTPUYHO
NnoB'A3aHU 3 BUXOAOM MiKPOMPOLLECOPHOI CUCTEMM, a CBITNOAIOA eNeKTPUYHO MOB'A3aHMI 3 BUXOAO0M
Ornoka kepyBaHHsI CBITNOAIOAOM, BUXig CBiTNoAioga noB'A3aHMiA 3 BXOAOM OMTUYHOI CUCTEMW, BUXIA
ONTUYHOI CMCTEMMU MOB'A3aHMIA 3 BUXOAOM Ha OKO onepartopa i3 Bxogom [133-matpuui, BXig 6noka
nonepeaHboi 00pOOKM 300pakeHb enekTpUYHO MoB'A3aHuin 3 Buxogom [133-martpuui, Buxig
MiKpOMpoLeCOpHOi cucteMn 3'edHaHUn 3 PigKOKpUCTaNiYHUM OUCNNeeEM, iHpopMauiiHUM BUXOL4OM
NPUCTPOIO Ta BUXOAOM Ha Mikpo-EOM, nprnyomy B HbOro BBeAeHO 6ok hopmyBaHHA 6a3 3HaHb, 6ok
NnonoBHeHHs 6a3 3HaHb, OMNOK HanawTyBaHHA (YHKLUiIA HanexHoCTi, 6rnok 306epiraHHa yHKUiN
HanNeXHoCTi, OOk HeYiTKOro 06po6NeHHs Ta BUBEAEHHS, NpudoMy BuUXia 6noka nonepeaHb0i 06pobku
€reKTPUYHO 3B'A3aHui i3 BXxoAoM 6rioka dopMyBaHHSA 6a3 3HaHb, BUXi4 SKOro eNeKTPUYHO NoB'a3aHun
i3 BxogoMm ©Ornoka nomnoBHeHHA ©6a3 3HaHb, Buxig 6noka MNONoBHeHHA 6a3 3HaHb EeneKkTPU4YHO
noB'dA3aHui i3 BxogoM 6noka HanawTyBaHHA (YHKUIA HanexHoCTi, Buxig 6noka HanawTyBaHHSA
YHKLIA HaneXHOCTi eneKkTpU4HO MOoB'A3aHui i3 BXodoM Onoka 36epiraHHs (PyHKUIN HanexHoCTi,
BUXiZ SIKOTO €MNEeKTPUYHO MOB'A3aHUN i3 BXOOOM Oroka HeuviTkoro obpobrieHHs, sikui B CBOK 4Yepry
NoB'A3aHNi i3 BXOA0M MiKpONpPOLECOPHOT CUCTEMM.

Heponikom npucTpol € HegocTaTHS OOCTOBIPHICTL AOCMIMKEHHS AHA oKa Npu nepeTBOPEHHI
300paxeHHsi, 3a paxyHOK HEeMOXNMBOCTI 0Opobku iHpopmauii, WO He Mae 4iTKOro onucy, TaKoX
NPUCTPIA HE Mae BUCOKOI LUBMAKOAIT Yepe3 BiACYTHICTb CTPYKTYpyBaHHA 6a3u 3HaHb Y 3pydHin popmi
AN BUKOPUCTAHHS AaHMUX.

B ocHOBY KOpMCHOI MoZeni nocTaBreHa 3ajava CTBOPEHHS OMTUMKO-EMEKTPOHHOIO NPUCTPOIO Anst
AOCMIDKEHHS CiTKIBKM OKa, B SIKOMY 3a paxyHOK BBeAEHHS HOBMX OFOKIB Ta iX po3TallyBaHHS
pPO3WMNPIOIOTLCA  DYHKLIOHAMNbHI - MOXITMBOCTI  MPUCTPOID, 3'ABMSIETECA  MOXMMBICTb  AeTarbHille
NPOBOANTU OiarHOCTMKY XBOPOTO i 3 BifbLLOK TOYHICTIO AiarHOCTYBaTK CTaH OKa.

lMocTasneHa 3agava BUPILLYETLCA TUM, LLO Y ONTUKO-ENEKTPOHHUIN NPUCTPIN AOCNIMKEHHSA CITKIBKA
oKa, SKMA MICTUTb OnOK KepyBaHHsSI CBITNOAIOAOM, [Keperio CBiTra, MIKpOMpOLECOPHY CUCTEMY,
pioKoKpUCTaniyHUA Ancnnen, BUXi4 Ha OKO onepartopa, NpucTpin 3 3apsagosum 3B'askom ([133-
MaTpuuto), 6nok nonepeaHbLoi 06pPOOKM 306paxkeHb, iHhopMaLinHWIiA BUXiS, BUXig Ha Mikpo-EOM, sk
[Kepeno cBiTna BMKOPUCTaHO CBITNOAIOA, MpU4oMy BXig 610Kka KepyBaHHS CBITNOLIOAOM €NEKTPUYHO
NnoB'dA3aHnin 3 BUXOAOM MiKpONpPOLIECOPHOT CUCTEMMU, a CBITNOAIOA ENEKTPUYHO NOB'A3aHNN 3 BUXOLOM
Onoka kepyBaHHsi cCBiTrogiogoM, BXxig 6roka nonepegHboi 0OpoGKM 300paXkeHb €neKTPUYHO
nos'asaHnn 3 Buxogom [133-matpuui, BuXig MiKponpouecopHoi cuctemn 3'egHaHUn 3
pigKoKpUCTaniyHUM gucnneem, iHdbopmMmauiiHumMm BUXOA0M MPUCTPOIO Ta BUXOAOM Ha Mikpo-EOM, 6nok
opmMyBaHHs 6a3 3HaHb, ONOK NMOMOBHEHHSA 6a3 3HaHb, ONIOK HanawTyBaHHSA (OYHKLIN HaNeXHOCTi,
Onok 36epiraHHst yHKUIN HanexXHocTi, 6ok HeviTkoro obpobneHHs Ta BUBEOEHHS, NPUYOMY BUXig
Onoka nonepeaHbOi 0O6POOKM EeNEKTPUYHO 3B'sA3aHNIA i3 BXOAOM Ornoka opmyBaHHA 6a3 3HaHb, BUXiA
SIKOro eNeKTPUYHO MOB'sI3aHU i3 BXO4O0M Orioka NonoBHEHHs1 6a3 3HaHb, BUXig 610ka NonoBHEHHS 6a3
3HaHb EIeKTPUYHO MOoB'A3aHMI i3 BXoAoM 61oKa HanawTyBaHHS (OYHKUiA HaneXxHoCTi, Buxig Onoka
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HanawTyBaHHA OYHKLIA HaneXHOCTi enekTpU4HO MOoB'A3aHui i3 BxogoMm Onoka 36epiraHHa OyHKLIN
HaNEXHOCTIi, BMXi SIKOr0 eneKTPMYHO MOB'A3aHM i3 BXOAOM OGroka HeuiTkoro o6poOneHHs, sk B
CBOIO Yepry NoB'd3aHni i3 BXOLOM MIiKpONPOLLECOPHOT CMCTEMM, MPUYOMY B HbOrO BBEAEHO OMNTUYHUI
6ok, BMXiAg cBiTnoAioga onTUYHO MOB'A3aHMIA 3 BXOOOM OMNTUYHOro 6roka, BuUXig onTUYHoro 6rioka
CMCTEMM MOB'A3aHMI 3 BUXOOOM Yepe3 CUCTEMY A3epKan Ha OKo onepartopa i3 Bxogom [M133-matpuui,
Onok ginbTpauii, BUXig SIKOro enekTpuyHO MoB'A3aHui 3 BXoAOM 6rioka dhopmyBaHHS 6a3 3HaHb, 6ok
3pa3KkoBUX eTarioHiB, SKMA MOB'A3aHMK 3 MIKPOMNPOLECOPHOK CUCTEMOK Ta 3 PiAKOKPUCTaSiYHMM
ANCNNEEM.

Ha kpecneHHi nogaHo CTPYKTYPHY CXEMY OMTMKO-EMNEKTPOHHOrO NPUCTPOIO Ans AOCNIMKEHHA AHA
oKa, SKMN MICTUTb NOCMIQOBHO pO3TalloBaHi cuctemy Asepkan 1, onTu4HUn 6rok 2, 6ok KepyBaHHS
ceiTnogiogom 6, ceitnogion 5, Buxig Ha oko onepatopa 3, N33-matpuuio 4, 6nok nonepenHbOI
06pobkn 306pakeHb 7, Bnok cinbTpauii 8, 6nok dopmyBaHHa 6a3 3HaHb 9, 6NOK NONOBHEHHS 6a3
3HaHb 10, 6Gnok HanawTyBaHHS (OYHKUIN HanexHocTi 11, 6nok 36epiraHHs OYHKUIN HanexHocTi 12,
Onok HeuiTkoro 0bpobneHHa Ta BuMBedeHHA 13, GMOK 3pas3koBMX eTanoHiB 15, MikponpoLecopHy
cuctemy 14, pigkokpuctaniyHuin gucnnen 17, Buxig Ha Mmikpo-EOM 16, npuyomy Bumxig Onoka
KepyBaHHS CBITNOLIOAOM 6 enekTpuU4HO MOB'si3aHM 3 CBITNOA4I0AOM 5, BMXig CBiTNoAioga ONTUYHO
NnoB'sI3aHUA 3 BXOAOM OMTMYHOro 6roka 3, BMXig onTMYHOro Grioka 2 MoB'A3aHUA 3 BUXOAOM 4epes
cuctemy asepkan 1 Ha oko onepatopa 3, Ta Bxogom [133-matpuui 4, Buxig M33-maTtpuui 4
€neKTPUYHO noB'A3aHMi 3 BXOoAOM Onoka nonepenHboi 06pobkM 3006paxkeHb 7, BuMXiO SIKOro
€nNeKTPUYHO NOB'sI3aHnn 3 Griokom dinbTpauii 8, BUXig AKOro enekTpuYHO NoB'A3aHni 3 BXodom Grioka
dopmyBaHHs 6a3 3HaHb 9, BMXiO SKOro €neKTpU4HO NOB'A3aHMn i3 BXoAOM Gnoka nonosBHeHHs 6a3
3HaHb 10, Buxig Gnoka nNonoBHeHHst 6a3 3HaHb 10 enekTpuyHO noB'dA3aHuK i3 4 Bxogom 6Groka
HanawTyBaHHs yHKUin HanexHocTi 11, Buxig 6noka HanawTyBaHHA yHKUiIA HanexHocTi 11
€reKTPUYHO MoB'A3aHui i3 Bxogom Ornoka 3bepiraHHa YHKUI HanexHocTi 12, Buxig £Koro
€reKTPUYHO NOoB'A3aHni i3 BXogdoM Broka HediTkoro obpobneHHs 13, SKM B CBOIO Yepry NoB'a3aHni i3
BXOAOM MiKpONpoLecopHoi cnuctemn 14, mikponpouecopHa cuctema 14 enekTpuyHo nos'd3aHa 3
OnokomM 3paskoBuX eTanoHiB 15 Ta 3 pigkokpucTaniyHum aucnneem 17, BUXi4 MiKpOnpoLecopHoi
cuctemn 14 3'egHaHnin 3 BUXOAOM Ha Mikpo-EOM 16.

OnNTUKO-eNeKTPOHHUIN NPUCTPIN ANa OOCHIMKEeHHS CiTKIBKM OKa npautoe HacTYMHUM YUHOM.
MikponpouecopHa cuctema 14 cdopmye 3a gonomoroto 6rnoka kepyBaHHS CBITNogiogom 6 CBiTno 3
NEeBHMM CMEKTPOM, O BUMNPOMIHIOETLCS CBITNOAIoAOM 5, sike noTpannsie Yepe3 OnTUYHUA GoK 2 i
cuctemMy a3epkan 1 Ha CiTKiBKY Oka i OCBITMIOE PIBHOMIPHO MO BCi NMOLWMHI CiTKIBKY OKa nauieHTa,
300paxeHHss akoro peectpyetbesa [133- maTtpuueto 4. Buxig Ha oko onepaTopa 3 CTBOPEHWUA Anis
TOYHOrO HanpaBsIieHHs CBITIIOBOrO MOTOKY Ha CiTKiBKY OKa nauieHTa Ta OBCTeXeHHS MOro CTPYKTypw,
Aani iHdopmauisa notpannde Ha 6nok nonepegHbOi 06pobku 306paxeHb 7, SAKUA enekTpUYHO
3'egHaHui 3 6rokoM inbTpauii 8, 6rnokom opmyBaHb 6a3 3HaHb 9 Ta 6NMOKOM NOMOBHEHHs 6a3
3HaHb 10, NPUYOMYy BUKOPUCTaAHHA OOHUX i TUX e O6'ekTiB ANsl 3anucy CTPYKTypu AepeBa Ta 6asu
3HaHb [03BONSE OTpUMaTW OAHOpPIOHWMA nNOTiK iHdopmauii Ta cnpocTutu npouenypy 06pobku
pesynbTatiB, gani iHdopmauia nogaeTbcs i3 Groka nonoBHeHHss 6a3 3HaHb 10 po 6noka
HanawTyBaHHs yHKUIN HanexHocTi 11 Ta ©Gnoka 30epiraHHsa dYHKUiM HanexHocTi 12, 6rok
30epiraHHA yHKLiI HanexHocTi 12 [03BONs€ NPOTAroM 4Yacy BBOAMTU AN Pi3HMX AaHuX GinbLu
KOPEKTHI piLeHHs, sIKi BpaxoBYOTb NonepeaHi MeanyHi JOCHiIXKEHHs, Taka iHpopMauia 3 6ibnioTeku
O03BONSE KOHTPOMOBATM LOCTOBIPHICTb pe3ynbTaTiB, AaHi OnpaubOoBYKOTbLCSA Ha OCHOBI MaTpulb
3HaHb 3a [JOMOMOrOK anropuMTMIB HEYITKOro BUMBEAEHHS, WO peani3yloTbCsi OrOKOM He4iTKoro
06pobneHHdA Ta BMBeAeHHS 13, Ak 3'egHaHUn 3 MIKpONpOLECOpHOIo cuctemoro 14, 6ok 3pa3koBmX
eTanoHiB 15, wWo BBegeHW Ons  NiOBULIEHHSA  BIipOrgHOCTI  AiarHOCTMKKW, 3'€QHaHuMKM 3
MiKpOMpOLIECOPHOI cucTtemoto 14, 3 sKoi iHdbopmauis HagxoauTb Ha pigKoKpucTaniyHui gucnnen 17
AN Bisyanisauii.

Buxig Ha mikpo-EOM 16 cnyxuTb ans nepegadi 3o6paxeHb Yyepe3 USB-nopT, Ethernet, RS-232 B
Mikpo-EOM.

®OPMYJA KOPUCHOI MOJEN!I

OnNTKKO-eNEKTPOHHMWI NPUCTPINA JOCNIMXKEHHS CITKIBKM OKa, L0 MICTUTL BJ0K KepyBaHHSA CBiTNoAiogoMm,
JXXepeno cBiTna, MiKkponpoLLeCopHy CUCTEMY, PiOKOKpUCTaniYyHUn gUcnnen, BUXif Ha oko oneparopa,
npucTpin 3 3apsgosuM 3B'A3koM  (M133-matpuuto), 6rok nonepegHboi 06poGkn  306paxkeHsb,
iHpopMmauiiHMi BuXig, BuUxig Ha mikpo-EOM, sik mxepeno cBiTna BMKOPUCTAHO CBITNoAiod, npuiomMy
BXif 61oka kepyBaHHs CBITIIOLi0A0M €NTEKTPUYHO MOB'A3aHNA 3 BUXOA0M MiKPOMpPOLECOPHOi CUCTEMN,
a cBiTNnogion enekTpu4yHO MOB'A3aHUM 3 BUXOOOM Ornoka KkepyBaHHS CBiTrogioqoM, BXxig 6Groka
nonepegHbLoi 00OpOGKM 300pakeHb EeneKTPUYHO MoB'A3aHuMi 3 Buxogom [133-martpudi, Buxig
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MIKpONPOLLECOPHOI CUCTEMU 3'€QHaHNA 3 PIOKOKPUCTaNiYHMM Ancnneem, iHpopMaLliiHUM BUXOAOM
NPUCTPOIO0 Ta BMXOAOM Ha Mikpo-EOM, 6nok dopmyBaHHs 6a3 3HaHb, 6nok nonoBHeHHA 6a3 3HaHb,
Onok HanawTyBaHHS (OYHKLIA HanexHocTi, 6nok 36epiraHHs (OYHKUiIA HanexHoCTi, 6oK HeYiTKoro
00po6neHHs Ta BMBEOEHHS, NpUYoMy BUXig Groka nonepeaHboi 06pobkM eneKkTpuyHO 3B's3aHun i3
BXo4oOM 6noka gopmyBaHHs 6a3 3HaHb, BWXiO SKOro €reKTpU4HO MoB'A3aHunl i3 Bxogom 6roka
nonoBHeHHs 6a3 3HaHb, BMXig Onoka NOMOBHEHHS 6a3 3HaHb ENEeKTPUYHO MOB'A3aHUN i3 BXOAOM
Onoka HanawTyBaHHA YHKUIA HaneXHoCTi, Buxig 6noka HanawTyBaHHS (YHKUIN HaneXHOCTi
€NeKTPUYHO MOB'sA3aHNI i3 BXOAOM Grioka 36epiraHHst OYHKLiA HANeXHOCTi, BMXig SIKOro enekTpu4Ho
noB'A3aHn i3 BXxoAoMm 6rioka HeuiTkoro oBpobneHHs, KM B CBOK 4Yepry MOB'A3aHMK i3 BXOL4OM
MiKpOMNPOLIECOPHOI CUCTEMU, KM BiAPISHAETBCA TUM, WO B HbOrO BBEOEHO ONTUYHWUIA GOK, BUXiA
cBiTNodioga ONTUYHO MOB'A3aHM 3 BXOAOM ONTUYHOro 6roka, Buxig onTu4HOro 6roka cucrtemum
NnoB'A3aHNA 3 BMXOAOM 4Yepe3 CUMCTEMY A3epkan Ha Oko onepatopa i3 Bxogom [133-maTpuui, 6nok
dinbTpauii, BMXig AKOro enekTpuMyHO MNoB'A3aHni 3 BXoAom 6noka ¢opmyBaHHA 6a3 3HaHb, Gnok
3pa3KoBUX €TaroHIiB, SKMN MOB'A3aHUN 3 MIKPOMPOLLECOPHOK CUCTEMOK Ta 3 PiaKOKpUCTaniYHUM
AVCIIEEM.
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