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Pedepar:

1. Inceprauis npucBg4YeHa BUPIIEHHIO HAyKOBOI 3a/1a4i 3a6€311€4€HHsI BUCOKOI IKOCTi popMU POOOUUX MOBEPXOHb
BxigHoi onTuky 3PC rpu 3MeHIIeHH] Bary ii f3epkas. 3arporoHOBaHO HOBUI MeTos rpoekTyBaHHs 3PC Ha OCHOBI
PO3[isIeHHs 10ro poOOTH Ha YOTUPU eTanu: (GOPMYyBaHHS 300paKEHHS BXiJJHOIO ONTUKOIO Y IJIOMMHI BXiHO]
winuHy, GopMyBaHHS iHTEeppepeHLiITHOI KapTUHU Ha NIPpUIMaYi BUIIPOMIHIOBaHHS, OPMYBaHHS CUTHAIY
npuiiMayemM BUIIPOMIHIOBAHHS, 06POOKa CUTHaJIy Ta BilHOBJIEHHSI CIIEKTPaIbHOI XapaKTePUCTUKU. [I7151 KOSKHOTO 3
eTalliB po3pobsieHa MaTeMaTUyHa MojieJlb. PO3po06yieHO MaTeMaTUuHy MOJeJIb [1J1 BU3HAUYEeHHS Agedopmallii
po6oyoi noBepxHi A3epkas BxinHoi ontuku 3PC mix gieo GakTopiB 30BHILIHBOTO CEpeloBuUILA (TEMIIEPATYPH, CUITI
TSDKIHHS, iHIIMX CUJI Ta HABAHTA)KEHb), IO BiPi3HSETHCS Bif BiZOMUX MOKJIMBICTIO BU3HAaYeHHS fedopmariii sk
KPYTJIUX [I0BEPXOHb, TaK i iHIIMX 6y b-51K0I (OPMU Ta MIBUJIIIOK OOPOOKOI0 Pe3yJIbTaTiB P ONTHUMI3allii BesnKoi
KIJIBKOCTI I1apaMeTpiB. BUKOpUCTaHHS Takoi MaTeMaTUYHOI MOJIeJIi loTomMarae CKOpOTUTH 4ac Ta BapTiCTh, L0
HeoOXiIHi Ha pO3POOKY KOHCTPYKLIi BXiIHOI onTHKU 3 MiHiMymMoM Aedopmaliil. Po3po6ieHy MaTeMaTuyHy MOJEJb
OyJ10 BifJIaroJpKeHO Ta IepeBipeHo B IporpaMHomMy cepenosullii MATLAB, nicsist yoro BiH 6yB peasizoBaHuii B
IIPUKJIAJHOMY IIporpamHomy 3abesnedenHi «Deform». Briepie oTpuMaHo KOMILIEKC 3a/IeXKHOCTeN fedopmariii
PO60YMX [TOBEPXOHB A3€PKaJl BXiHOI ONTUKY Bifj FeOMETPUYHUX [TapaMeTPiB iX MOJIETIIEHHS Ta KPilJIeHHs, iX
TUIIiB, PO3MipiB Ta THUIIB I3€pKaJl BXiIHOI OIITHKH, SIKi O3BOJIUIN 326€3MeYUTH HE3MIHHY MOTYJISALIIAHO-
nepenaBaybHy (PYHKILiIO CUCTEMU [IpY 3MEHIIIeHH] Baru J3epKajl. BUKOpHUCTOBYIOUM CTBOPEHI MaTeMaTUYHi Mojiei
Ta METOAMKY, MOXKHA PO3PaxyBaTy A3epKasa 3 nosiermeHHsM 10 80%, BUKOPUCTaHHS SIKUX He BHOCUTD abepalliil y
ONITUYHY CHUCTEMY, a OTKe He 3MeHIye MII® cuctemu. EkcrieprMeHTaIbHO MiATBEPAKEHO, 10 PO3pobieHa
MaTremMaTU4Ha MOJeJsib 111 BU3HaYeHHs Aedopmalliil 103BOJIsie TOYHO po3paxyBaTH 3Ha4eHHs gedopmariii po6oyoi

[IOBEPXHi ONTUYHUX KOMIIOHEHTIB.

2. The dissertation is devoted to solving the scientific problem of ensuring the high quality of the form of working
surfaces of the entrance optics of the FTIS with the reduction of the weight of its mirrors. A comparative analysis
of the optical schemes of modern space-based FTIS has shown that the largest component of the system, which is
present in all types of FTIS, is the input optics. When increasing the resolution of the system it is necessary to
significantly increase its aperture, which leads to a significant increase in the weight of the system as a whole. A
new method for designing FTIS is proposed based on the division of its work into four stages: the formation of the
image of the input optics in the plane of the input slit, the formation of an interference pattern on the radiation-
measuring instrument, the formation of a signal by the radiation-measuring instrument, signal processing and the
restoration of the spectral characteristics. For each stage, a mathematical model is developed. The research of
such mathematical model of the FTIS showed that the input optics, in the case of bias, tilt or deformation of
components, introduces much more distortion in the image created by the system. Therefore, the issue of weight
reduction of the mirrors of the input optics of FTIS is an actual question. A mathematical model was developed for
determining the deformation of the working surface of the mirrors of the entrance optics of the FTIS under the
influence of external factors (temperature, gravity, other forces and loads), which differs from the known ability to
determine the deformation of both round surfaces and other forms of any shape and faster processing results
when optimizing a large number of parameters. The use of such mathematical model helps to reduce the time and
cost necessary for the design of the input optics with a minimum of deformations. The developed mathematical
model was debugged and tested in the MATLAB software environment, after it was implemented in the application
software "Deform". The methodology of carrying out the research of the influence of the external factors
(temperature, gravity, other forces and loads) on the deformation of the working surfaces of optical elements has
been developed. The developed methodology allows to carry out practically complete cycle of modeling of optical
elements. It can be used to determine the deformations of any optical surfaces and elements under the influence
of any external factors. This methodology allows to reduce the cost of the full-scale modeling of all the processes
that affect the optics and lead to its deformation and to determine the deformation itself. Using the proposed
mathematical model of deformation determination and the methodology for carrying out the research, for the first
time a complex study of the influence of geometrical parameters of weight reduction and mounting, their types,



sizes and types of mirrors of the input optics on the deformation of their working surface was carried out. Using
created mathematical models and methodology, it is possible to calculate mirrors with a weight reduction of up to
80%, the use of which does not introduce aberrations into the optical system, and therefore does not reduce the
MTF of the system. Experimentally confirmed that the developed mathematical model for determining
deformations allows precisely calculate the value of deformation of the working surface of optical components.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI IiJIBHOCTI:
ITiZcyMKH BOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Konno6popos BaneHntun ['eopriiioBuy

2. Kolobrodov Valentyn H.

KBasigikanis: 1. 1. n., 05.11.07
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
OdiniiiHi OIOHEHTH
BiacHe Ilpi3Buie Im'sa I1o-6aTbKOBI:

1. TopgieHko BaneHTuH IBaHOBUY



2. Gordienko Valentyn

KBasigikamis: 1. 1. 1., 05.11.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Cungascokuii IBaH IBaHOBUY

2. Syniavskyi Ivan

KBasmigikamis: . 1. 1., 05.11.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBYIOYOrO Ha 3aciJaHHi

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

Tumuuk ['puropiii CeMeHOBUY

Tumyuk I'puropinn CeMeHOBUY



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




