TemnoBi3iiiHi cuCTeMH criocTepe:KeHHs 0e3MiJIOTHUX aBialliiHUX Ta KOCMIYHUX anapariB

TenoBU3MOHHbIE CHCTEMbl HAO0JI0eHHs] 0eCIMJIOTHBLIX ABHAIMOHHBIX M KOCMHYECKHX
alnmapartroB

Unmanned aircraft and spacecraft thermal imaging systems Homep nep:kaBHoi peecTpamii
TEMHU
1. Homep nepxasnoi peecrpaunii - 0116U003689,
2. HaykoBuii KepiBHUK - 1.T.H., ipo¢. Koaodponos B.I'., Konodponos B.I'., Kolobrodov
Valentin.

3. CyTb po3po0KH, OCHOBHi pe3y/bTaTu
(yxp.)
Po3pob6iieHo HOBiITHIO MoOzenb iH(GOpPMAIIHHUX [EPETBOPEHb TMPU  JTUCTAHIIMHHX
CIIOCTepEXXEHHSAX 3 Oopra amiamiiiHoro abo KOCMIYHOro amapaTy 3 BUKOPUCTAHHSAM
TEIUIOBI31MHOI  ONTHUKO-EJIEKTPOHHOI CHCTEMH CHOCTepekeHHs. Ll Mozenb  BpaxoBye
XapaKTEPUCTHKH (OHIB, IiIeH, ONTUYHOI CUCTEMH Ta MATPUYHOTO MpUiMada BUITPOMIHIOBAHHS,
110 J03BOJIAE JOCHIDKYBAaTH LUIAXH MOKPALICHHS TEXHIYHUX XapaKTEPUCTUK OCHOBHHMX OJIOKIB
cucteMu. Po3paxyHKOBI anropuTMu 0a3ylOThCsl Ha IIPOCTOPOBO-YACTOTHIHM (inbTpamii B TpakTax
IPOXO/KEHHsS CHUTHaJly 1 JaloTh 3MOTY BUKOHYBaTH 3ajaui aHaji3y Ta CHUHTE3Y CUCTEM 3
BpaxyBaHHSM 30pOBOI0 CHPUUHATTS abo 0e3 Hporo. Monenb € CyMICHOIO 3 IIOYHMH
crangapramu HATO. CTBOpeHO HOBI METOJM PO3PAaXyHKY IPOCTOPOBOIO 1 E€HEPreTUYHOIrO
PO3MIJICHHA Cy4YaCHHX 1 MEPCHEKTUBHUX TEIUIOBI3IHHUX ONTHUKO-EICKTPOHHUX CHCTEM
croctepexxeHHs. Po3poOiieHO MeToAau MiJBHUILEHHS [POCTOPOBOTO PO3JAITIEHHA OOPTOBHX
TEIUIOBI30PiB IUITXOM PEECTpAIlil CYOITIKCEIBHO 3MIMEHUX 300paxeHb. Po3TipHA 31aTHICTE IS
TUTIOBUX OO €KTIB CIHOCTEpeKeHHsT Moke Oytu mokpamieHoro Ha 20-30 %. OOrpyHTOoBaHO
IHXKEHEepHI pIlIeHHS 3 MiABUIICHHS EHEPreTHYHO! YYTIMBOCTI KOCMIYHUX 1 aBlalliiHUX
TETUIOBI3IHHUX CHCTEM CIIOCTEPEIKEHHS.

Pe3ynpTat poGOTH BIPOBAKEHO Yy HABYAJIbHMH IMPOLEC y BUIVIAAI HOBUX PO3JUIB Y
JEKIIHHUX Kypcax nuctututian «KocMivHI Ta aBialiifHi ONTHKO-EIEKTPOHHI Tpuiaany» (po3aim
«Metoau  MiABMILEHHS  €(QEKTUBHOCTI  aBIaKOCMIYHUX  ONTUKO-EJEKTPOHHUX  CHUCTEM
criocTepexeHHs», «Bubip cmyrum mnpomyckaHHs Juis KocMmiuyHHX TeruioBiziitHux OECCy),
«[Ipuitom Ta 00poOka CHUTHAJIB B ONTHKO-EIEKTPOHHUX mpuiagax» (po3aiun «Po3paxyHok
BiJcTaHl crnoctepexeHHs pyxomoi OEC mpu BuxopuctanHi kputepis Helimana-Ilipconay),
«IHdpayepBoHi ceHcopu» (po3ain «OcobnuBocTi (hopMyBaHHS (POHO-LITLOBOT 0OCTAHOBKH MpPU
HaJUPHUX CIOCTEPEIKEHHAX»). Takoxk pe3ynbTaTH poOOTH BIPOBAKEHO B HOBI JabopaTopHii
pobotri «Busnauenns MRTD B ymoBax pyxy TemioBizopa» AucHUIUliHE «OnTHYHI
BHUMIPIOBAHHS».

3axumeHo 1 moKTOpcbky Ta 1 KaHAMIATCbKy JucepTauii, OpUHHATO A0 3axHucTy 3
KaHIuAaTchki aucepranii. Bunano 2 monorpadii, 1 miapyuHuk, omyOnikoBaHO 17 HaykoBHX
cTaTei, 3 IKUX 7 — y BUAAHHIX, Ki BXOAATh 10 HaykoMmeTpuunux BJ] Scopus Ta Web of Science,
10 — y axoBux HayKOBHX BHJIAHHAX YKpaiHH, B TOMY YMCIi — 5 i3 crymeHTamu. 3podiieHo 26
JIOTIOB1/Iel Ha MDKHApPOJHHMX Ta BITYM3HSIHUX HAyKOBHX KOH(epeHLisX. OTpUMaHO 5 MaTeHTIB
VYkpainu. 3axuieHo 7 MaricTepcbKux JucepTaniil Ta 6 TUIIIOMHUX MTPOEKTIB.

(poc.)

Pazpaborana  HoBeilmmas  MoAenb  MH()OPMALIMOHHBIX  MpeoOpa3oBaHUN NP
JUCTAaHIIMOHHBIX HAOMIOJeHUsIX ¢ OopTa aBHAlMOHHOTO WM KOCMHYECKOTo armrmapara c
UCTIOJIP30BAaHUEM TEIUIOBU3MOHHOW ONTHKO-JICKTPOHHOW CHCTEMBI HAONIONEHHs. DTa MOJENb
YUUTBIBAET XapaKTEPUCTHUKU (POHOB, IeNIeH, ONTUYECKONH CHCTEMBI M MAaTPUYHOIO NMPUEMHHUKA
U3TYYCHHUS, YTO TI03BOJIIET WCCIENOBATh ITYTH YIYUYIICHUS TEXHUYECKHX XapaKTePUCTHK
OCHOBHBIX OJIOKOB cHCTeMbl. PacueTHble anroputmbl Oa3uMpyHOTCS Ha HPOCTPAHCTBEHHO-
YacTOTHOW (pUibTpalMy B TpakTaxX MPOXOXKICHHS CUTHAIA W JAIOT BO3MOXXHOCTH BBHITIONHATH
3aJaud aHaJM3a M CUHTE3a CUCTEM C YYETOM 3PUTEIBHOTO BOCHPUATHS Win 6e3 Hero. Mojens
coBMectuma ¢ gnerictByrommmu crannaptamu HATO. Co3ganbl HOBBIE METOIBI PAcueTOB



IIPOCTPAHCTBEHHOI'O W DHEPreTUYECKOI0 pPa3pelieHus COBPEMEHHBIX U MEPCIEKTUBHBIX
TCIIJIOBU3NOHHBIX ONTHUKO-3JICKTPOHHBIX CUCTEM HaGHIOIIeHI/IH. Pa3p360TaH1>1 METOAbI
MOBBIIICHHUS] TIPOCTPAHCTBEHHOTO pPa3perieHus OOPTOBBIX TEIJIOBU30POB ITYTEM PETUCTPAIUU
CyOnUKCeTbHO-CMEIICHHBIX ~HM300pakeHui. Pazpemaromas cmocoOHOCTh IS THIIHYHBIX
00BbeKTOB HaOmoneHuss MoxeT ObiTh ynyumena Ha 20-30 %. OOGocHOBaHBI WH)KEHEPHbBIE
pCelICHUS TTOBBIIICHUA C-)HGpFGTH‘IGCKOfI YYBCTBUTCIIBHOCTU KOCMHYCCKHUX W aBUAIIMOHHBIX
TCIIJIOBU3MOHHBIX CUCTEM Ha6J’IIO,Z[eHI/IH.

Pesynbratel paboThl BHEApeHBHI B Yy4eOHBIH TpOLIECC B BHJE HOBBIX pPAa3/EioOB B
JICKOMOHHBIX KypCaX AUCHHUILIWMHBL «Kocmuueckne u ABUAIIMOHHBIC OIITHKO-3JICKTPOHHBIC
npuOopel» (pazgenbl  «MeTonbl TOBBIMIEHUS 3(PGEKTUBHOCTH aBHAKOCMHUYECKHX OINTHKO-
JIIEKTPOHHBIX ~ CUCTEM HaOmIOACHUs», «BBIOOpP MOJNIOCHI  MPOIyCKaHHS ~KOCMHYECKUX
termoBU3HOHHBIX ODCCy), «IIpuem u 06paboTKa CUTHAJIOB B ONITHKO-3JICKTPOHHBIX MPUOOPAX)»
(paznen «Pacuetsl paccTosiHUsl HaOmoaeHus noaABMkHONM OOC npu KCIONB30BAHUN KPUTEPUS
Hetimana-ITupcona»), «UudpakpacHsie ceHcopb» (pazaen «OcobeHHOCTH (HopMUPOBaHUS
(doHO-1IeNeBOIl  OOCTAaHOBKM NpW HAAUPHHUX HaOMIONEHUSAX»). Tarkke pe3yabTaThl paboTHI
BHEJIPEHbI B HOBOM J1aboparopHoil pabore «Ompeaenenne MRTD B ycinoBusix ABUKEHUS
TCIIJIOBU30pa» AUCHUIIIIMHBL «Onrtuueckue HU3MCPCHUS.

3ammmensl 1 gokTopckas W 1 KaHOUJATCKas IUCCEPTAIMH, IMPUHATO K 3aluTe 3
KaHIUJIATCKUX auccepranuu. M3mganel 2 moHorpadum, 1 yueOHHK, OmyOIMKoBaHbI 17 HaydHBIX
CTaTeil, U3 KOTOPBIX 7 — B U3/IaHUAX, KOTOphIE BXOIAT B HaykomeTpuueckue bJ[ Scopus u Web
of Science, 10 — B mpodeccHOHaNbHBIX HAay4YHBIX U3AAHUSIX YKpPaWHBL, B TOM 4YHUCIE — 5 CO
CTyACHTaMHU. CI[GJ'IaHO 26 JOKJIaA0B Ha MCKAYHAPOAHBIX W OTCUCCTBCHHLIX HAYYHBIX
KoH(pepeHmax. [lomydens! 5 maTeHTOB YKpauHbl. 3alIMIICHB / MaruCTEPCKUX JUCCEPTAUN H
6 JUIITIOMHBIX ITPOCKTOB.

(aHrJ)

A new model of information transformations was developed for remote thermal imaging
from an aircraft or space vehicle. This model takes into account characteristics of background,
targets, the optical system and the matrix detector, which allows us to explore ways to improve
the technical characteristics of the system’s main blocks. The computational algorithms are
based on spatial-frequency filtering in the signal propagation paths and allow performing the
tasks of analysis and synthesis of systems with or without visual perception. The model is
compatible with the current NATO standards. New methods have been developed for calculating
the spatial and energy resolution of modern and future thermal imaging optoelectronic
observation systems. Methods for increasing the spatial resolution of airborne thermal imagers
by recording sub-pixel-shifted images have been developed. Resolution for typical objects of
observation can be improved by 20-30%. Engineering solutions for increasing the energy
sensitivity of space and aviation thermal imaging observation systems are substantiated.

The results of the work are introduced into the educational process in the form of new
sections in the lecture courses of the discipline "Space and Aeronautical Optoelectronic Devices"
(sections "Methods for increasing the efficiency of aerospace optic-electronic surveillance
systems", "Choosing the bandwidth of space thermal imaging OEOS"), "Reception and signal
processing in optoelectronic devices" (section "Calculations of the distance of the observation of
mobile OES using the Neumann-Pearson criterion”),"Infrared sensors™ (section "Specific
features of the formation of a background target the situation with nadir observations"). Also, the
results of the work are introduced in the new laboratory work "Determination of MRTD for
moving thermal imager" in the discipline "Optical measurements".

1 doctoral and 1 PhD dissertations were fulfiled, 3 PhD theses are accepted. Two
monographs, one textbook have been published, 17 scientific articles have been published, of
which 7 - in publications that are part of the science-scoring databases Scopus and Web of
Science, 10 - in professional scientific publications of Ukraine, including 5 with students. 26
reports were made at international and domestic scientific conferences. 5 patents of Ukraine are
received. 7 master's theses and 6 diploma projects are protected.

4. HasiBHiCTbL OXOPOHHHX JOKYMEHTIiB Ha O0’€KTH NpaBa iHTEJEKTYaJIbHOI
BJIACHOCTI



- Komob6ponos B.I'., Tumuuk I'.C., Kono6pogos M.C. Hacangka ayist 06’ ektrBa iudpoBoro
¢doroanapara. Ilat. 110919 Vkpaina, MIIK (2016.01) GO3B 7/00, Bnacuuk: HTYY
«KIII» —u 2016 04018; 3asB. 13.04.2016; ony6. 25.10.2016. bron. Ne 20.

- Kono6pomos B.I'., Tumunk I'.C., Kono6pogos M.C. OnTuko-eIeKTpOHHHUHI MPOIIECcop.
ITar. 118780 VYxkpaina, MIIK (2006) GO6E 1/00, Bnacuuk: HTYY «KIIl» — u 2017
02269; 3asB. 13.03.2017; omy6. 28.08.2017. bron. Ne 16.

- Komobponos B.I'., bannmemox O.B., I'yceB A.}O. IndpauepBoHMil CBITIIOCHIBLHUN
TpuiaiH3oBuii 00’ extuB. Ilar. 116386 Ykpaina, MIIK (2006) G02B 9/12, 13/14, 13/16,
Bnacauk: HTYY «KIII» —u 2016 06546; 3asB. 15.06.2016; omy6. 25.05.2017. broa.

Ne 10.

- TIlarenr Ne 112577 VYxpaimm Ha xopucHy moxaens. MIIK (2016.01) GO02B 9/00.
[upoxokyruuii o0'ektuB. / Cokypenko B. M., Coxkypenko O. M., byiinos 1. C.
(Ykpaina) — 3asBi. 27.05.2016; Ony6m. 26.12.2016; bronr. Ne 24,

- Ilarenr Nel116296 VYkpainm Ha kopucHy wmojmenb. MIIK (2016.01) GO02B 9/34.
HlupoxokyTHHi  00'ekTHB 13 3MeHIIeHO0 aucropciero. /  Cokypenko B. M.,
Cokypenko O. M., Crpixa O. €. (Ykpaina) — 3asBn. 19.12.2016; Ony6sa. 10.05.2017;
Brom. Ne 9.

5. IlopiBHSIHHA 3i CBITOBUMH aHAJI0TaMH
Pesynbratu pobGOTH BiANOBIIAIOTH CBITOBOMY piBHIO. MaTemaTuyHi MOZENi PO3paxyHKY
IPOCTOPOBOTO PO3JAUTICHHS MPH JOBUIBHUX KyTaxX CIIOCTEPEKEHb 1 PO3BOPOTI PyXOMOro
MaTPUYHOTO MpHUiiMaya BUIIPOMIHIOBaHHS TEPEBUIILYE PIBEHb CBITOBUX aHAJIOTIB.

6. ExoHomiuHa npuBa0JMBIiCTh /Il IPOCYBAHHS HA PUHOK

CrBopeni B pamkax HJIP TexHiuHi pimeHHS BiZHOCATBCA A0  OnHiel 3
BHUCOKOTEXHOJIOTIYHUX raimysei CBITOBOTO npuiIano0yIyBaHHS. BripoBampxeHHs
3aIpPOTIOHOBAHUX METOIB B PO3POOKY aBiaKOCMIYHOI amaparypyd JO3BOJHUTH IMiIBUIIATH
edexTuBHICTh i1 QyHKUIOHYBaHHsS, a came — g0 20% mMiABHIIUTH MPOCTOPOBY PO3IUIHHY
3ATHICTh TEIUIOBI3IMHUX cHucTeM. Pe3ynpTath poOOTHM MOXKHA BIIPOBAKYBAaTH B HAHOIIKYI
tepMinu. EkOHOMIUHUH e(heKT HE MOKHA BU3HAYUTH TIIBKH B KOMIUICKCI 3 IHITMMU CKJIAJJOBUMU
MPOIECY CTBOPCHHS JTUCTAHIIIMHOI amapaTrypyd CIOCTEPEKCHHS. 3alpoIOHOBAaHI PIlICHHS
COPUSATUMYTh MiJBUIIEHHIO KOHKYPEHTOCHPOMOKHOCTI BITUM3HSIHOI ONTHUKO-EIEKTPOHHOT
amaparypu.

7. IloTenuiiini kopucryBaui

PesynpTat po0OOTH mNpU3HAY€H1 JUIs BUKOPUCTAHHS B Taly3l ONTHKO-EJIEKTPOHHOTO
npuwianooynyBanHsa. Po3poOieni wMoxeni, po3paxyHKOBI METOAW, METOAM TiABUIICHHS
IPOCTOPOBOI PO3JUIBHOI 3/1aTHOCTI aBIaKOCMIYHUX TEIUIOBI30PIB MOXKYTh BHKOPHUCTOBYBATHUCH
BITUM3HAHUMHU MIJIPUEMCTBAMHU, $IKI PO3POOJSAIOTH Ta BHUIOTOBJISIOTH ONTHKO-EJIEKTPOHHI
CHCTEMH CIIOCTEpPEKEHHS 1H(ppadepBOHOro niana3zoHy crnekrpy, 30kpema KII CIIb «Apcenany,
JIT HBK «®otonpunan» (M.YepkacH), a TaK0X 1HITUMH NPOPUIBHUMHU N1AIPUEMCTBAMHU.

8. CTaH roToBHOCTI po3pooKH

Po3po0neni po3paxyHKOBI METOAM Ta MaTeMaTHYHI MOJENi MalOTh BUIJIAJ 3aBEPIICHUX
PO3p0o0OOK, METO/IMK 1 aNropuTMiB. BOHM rOTOBI 0 BUKOPUCTAHHS y MPOEKTHO-PO3PaXyHKOBUX
poborax.

9. IcHyI04i pe3y/IbTaTH BIPOBAIKEHHS
YacTtkoBO pe3ynbTaTH poOOTH, a caMe — 3aco0M OOpPOOKH TEIJIOBI3IMHMX KOCMIYHUX
300paxkenb — Bukopucrano B KII CIIb «Apcenam» B pamkax KoHTpakty Ne5/6/29-

17«ABaHTIPOEKT 31 CTBOPEHHSI CKaHepa HaJIBHCOKOI PO3AUIbHOI 371aTHOCTI. CKiTaioBa YacTHUHA:
po3poOKka MaTepialliB y YaCTHHI KOT'€PEHTHOTO LHU(POBOTO ONTHKO-EIEKTPOHHOTO IMPOLECcOpa
(IOEIN) nnst 06poOKK KOCMIYHUX 3HIMKIBY.

[Iponano minensito Ha mateHT Ykpainm Nel16586 Bim 25.05.2017 p. «Hacaaka s
00'extnBa 1MdpoBoro Qoroamnmapara», mo OyB OAEpXKaHWUW 3a pe3ylIbTaTaMHd BHKOHAHHS



poboTH.
Takox pe3ynpTaT pOOOTH BIPOBAKEHO Y HABUAIBHUIN MPOLIEC y BUTIISAI HOBUX PO3/ILIIB

y JeKImiHHuX Kypcax auciuiuiiad «KocMiuHi Ta aBialiiiHi ONTHUKO-CJIIEKTPOHHI TPHIIATN
(po3nimn «MeTtoau miIBUIIEHHS €(PEKTUBHOCTI aBIaKOCMIYHHMX ONTHKO-EIEKTPOHHUX CHCTEM
CIOCTEpEIKEHH», «BuOip cMyr# mpomyckaHHS s KocMmiunux TerwioBisiinux OECC»),
«[Ipuiiom Ta 00poOKa CHTHANIB B ONTHUKO-CICKTPOHHHMX Mpmiagax» (po3ail «Po3paxyHOK
BijicTaHi croctepexkeHHss pyxomoi OEC npum BukopuctanHi kputepiss Heiimana-Ilipconay),
«IadpayepBoni cencopu» (po3ain «OcobmmBocTi hopMyBaHHS (POHO-IIITLOBOT OOCTAHOBKH IMPH
HAJUPHUX CIOCTEPEKEHHAX»). Takoxk pe3yabTaTH poOOTH BIPOBAHKEHO B HOBIiH jJabopaTopHiit
pob6oti «BuszHauenns MRTD B ymoBax pyxy TemioBizopa» AUCHUILTIHM «ONTHYHI
BUMIPIOBaHHS».

3axumeHo 1 JOKTOpCchbKYy Ta | KaHAMAATCHKY AMCEpTallii, MPUHHATO J0 3aXHCTy 3
KaHAMJATChKi aucepranii. Bunano 2 monorpadii, 1 miapyunuk, omyOGuikoBaHo 17 HayKoBHX
cTarei, 3 IKUX 7 — y BUAAHHAX, SKi BXOAATH 10 HaykomeTpuunux b/l Scopus ta Web of Science,
10 — y paxoBuX HayKOBUX BHJAHHAX YKpaiHH, B TOMY 4uClIi — 5 i3 cryaeHTamu. 3pobieHo 26
JIOTIOBiZICH Ha MIKHAPOJTHUX Ta BITYM3HSIHUX HAYKOBHX KoH(pepeHIisx. OTpUMaHO 5 maTeHTIB
VYkpainu. 3axuiieHo 7 MaricTepcbKux AucepTariii Ta 6 AUIMIIOMHUX HPOCKTIB.

10. ®opma yuacTi iHBecTopa

Pesynbrat poOOTH BiTHOCATHCS 10 TEOPETHUYHHX, PO3PAXYHKOBHX. EKOHOMIYHA
JIOLTBHICTE BAKOPUCTAHHS PE3YJIbTATIB MOJISATAE B IPUCKOPEHHI PO3PAXYHKOBUX 1 TPOSKTHHUX
pobit Ha 5 — 10 % Ta y migBumieHHI eekTHBHOCTI TeTuIoBi3iiHOI anaparypu 10 30 %. OTxe
MOYJIMBAM BapiaHTOM BUKOPUCTAHHS PE3yJbTaTiB OyJe J0JIb0Ba y4acTh B IPOIIEC CTBOPCHHS
amaparypu 3 9actkoro 5 — 10 % Bix BapTOCTI IPOSKTHHUX POOIT.

11. O0coar inBecTHII i
BripoBaiyxeHHS pe3ynbTaTiB MPOEKTY HE MOTPEOYIOTh JOJATKOBUX 1HBECTHUIIIN

12. Meta inBecTuuiii
BripoBapkeHHS pe3ynbTaTiB MPOEKTY HE MOTPEOYIOTH TOJATKOBUX 1HBECTHIIIH

13. Ha3zea nigpo3ainy, reaedon, E-mail
KIII im. Irops Cikopcekoro, nmpuinanoOy1iBHUM GakyibTeT, Kageapa ONTUYHUX Ta ONTHKO-

eneKTpoHHuX npunanis, 204-84-46, info@ooep.ntu-kpi.kiev.ua

14. ®oto ado kinbKka ciaaiiB npe3eHTamii
OnHuM 3 BapiaHTiB OopTOBOI 0OpOOKM 300paskeHHS B TEIMJIOBI3IMHMX cHcCTeMax

CIIOCTEPEKEHHSI € BUKOPHCTAHHA Hacagku uisi o0'ektuBa I1udpoBoro ¢otoanapara. Bona
MICTUTh Koprmyc | (IMB. pUCYHOK), B SIKOMY IOCIiZOBHO BCTAHOBJIEHI Ha OJHIA ONTHYHIN oci
OCBITJIIOBaY 2 y BUIJIS/I HAMIBIIPOBITHUKOBOTO J1a3epa, JIIH3M 3, pO3LIMPIOBAY JIa3epHOro MyyKa

4 Ta BX1JHUI TpaHCHIapaHT 5.
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Pucynoxk - Hacaaka st 06'extuBa g poBoro goroanapara
Hacanaxka mpaiftoe TakuM 4MHOM.



[Tepen 3itomkor0, 00'ekTHB 1TM(POBOTO hoToanapata GOKYCYeTbCS B PYIHOMY PEKUMI Ha
HEeCKiHUeHHICTh (Bimmanenuit 00'ext). Ilotim Ha o0'ekTuB 1UdpPOBOro (oroamapara OIsATralOTh
HAcaJKy TaKUM YMHOM, 100 BXiAHUI TpaHCHapaHT 5 OyB BCTAHOBJICHUHU B MepeaHii GoKanbHIN
wiomuHi 00'ekTuBa 1HdPpoBoro Qoroanapara. [Iydyok KOrepeHTHOTO BHUIIPOMIHIOBAHHS BiJ
HaITiBIPOBIIHUKOBOTO Ja3epa 2 30UIbIIYEThCS B IlaMeTPi 3a IOMOMOTOIO JIiH3 3 1 po3IIuproBaya
Ja3epHOro Imydka 4 i piBHOMIPHO OCBITJIIOE€ BXIAHMN TpaHcmapaHT 5. BxigHuil TpancmapanT 5
MPEACTABICHUN y BUTIIAAI MPO30poi IUIACTUHKHU ((OTOIUTIBKH), aMIUTITYIHUNA KOEQIII€HT
NPOMYCKaHH SIKOI MPOMOPIIHHMNA JOCIIPKYBAHOMY CUTHaTy. 3a paXyHOK Audpaxiii cBiTia Ha
BXITHOMY TpaHcCHapaHTi 5 B 3aaHii (okaibHIM muomuHi 00'ekTHBa IUGpOBOro ¢oToamnapara
(bOpMY€EThCS IPOCTOPOBUH CIIEKTP JOCHTIKYBAHOTO CHUTHAIY 1 PO3IIMPIOETHCS WOTO Jiama3oH
BUMIiPIOBaHHS.

Takum YUHOM, 3aIPOIIOHOBaHA HacaKa JUIsl 00'ekTHBa ITUpPOBOro (hoToarnapara J03BOIISIE
BUMIPIOBATH TPOCTOPOBI CHEKTPH ONTUYHHMX CUTHANIB, MiJABUIIMTHA TOYHICTH 1 PO3MIHUPHUTH
CIIEKTp iX BHUMIPIOBaHHS, IO MPHU3BOJIUTH JO IMIABUINEHHS SKOCTI 300pakeHHS Oyab-sSKHX
00'eKTIB.

15. Ilepenik my0aikaniii 3a MaTepiajaMu J0CJHiIZKeHb 32 NePioJ BUKOHAHHS

Momnorpadii, miapyuynunkn

1. Kono6ponos B.I'., XBuinboBa ontrka. Yactuna 1. EnekrpomaruaiTHa Teopis cBiTia Ta
iaTepdepenuis ([linpyunuk 3 rpudpom HTYY «KIll»), K.: HTYY «KIII im. I. Cikopcekoroy,
2017, - 208 c.

2. Ilonepenko JI.B., Komo6ponos B.I'., lllaiikeBnd [.A., Yepnsik C.1., Tumunk I'.C. Tlpenmsiiiai
npuctpoi i mpunaau ontorexHiku: Mmonorpadisa. — K.: BIIL «KuiBcekuit yniBepcuteT», 2016.
-712c.

3. B.I'. Kono6pozog, B.I. Mukutenko, €.I'. banincekuii EdexTuBHicTh iH(pauepBOHUX ONTHUKO-
€JIEKTPOHHUX CHCTEM CIIOCTepexeHHs: MoHorpadis — Kuis: «Bik npinT», 2017. - 202 c.

CrarTi

4. Kono6ponos B.I'., Teimuuk I'.C., Komo6poaos H.C. Maremarudeckast Moieiib u(GppoBoro
OIITHKO-3JIEKTPOHHOTO criekTpoananu3aropa // Visnyk NTUU KPI Seriia — Radiotekhnika
Radioaparatobuduvannia, 2016, Iss. 67, pp. 71-76.

5. Mikheenko L., Borovytsky V., Averin D., Optimization of the precise uniform light source
based on optically connected integrating spheres. // Proceedings of SPIE. — 2016. — VVol. 9972.
—p. 99721Q1.1 - 10.
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