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PE®EPAT

Jlunimomuas padota 63 c., 4 ., 18 puc., 10 Ta6m., 20 HICTOYHUKOB.

NOHU3NPYIOWEE U3JIYUEHUE KOCMHWYECKOI'O ITPOCTPAHCTBA,
JNCTAHIOMOHHOE 30HAWPOBAHUE 3EMJIM, MOHU3ALIMOHHBLIE >O®-
OEKTBI, AE®EKTBI CMEIIEHMA, OAVMHOYHBIE DS®O®EKTHI, MOJEJIN-
PYIOIIMUE YCTAHOBKU, UMUTHUPYIOIINUE YCTAHOBKU

[enpto IUMIOMHONM PabOTHI ABISUIOCH PACCMOTPEHHE OCHOBHBIX PaJHaIlMOH-
HbIX 3¢ dexroB B OKb, mpumensemoii B BA J[33 u npoBeieHue ucnbpITaHU 1o omnpe-
JeJICHUI0 napaMeTpoB cToiikocTu OKb, npuMeHsieMon il KOMIUICKTAIlUA W3]1CIIHS
CODH.

OueHuBaIach CTOMKOCTh H3JEIUNA K BO3JECUCTBUIO MOTJIOIEHHON J103bl HOHU-
3UPYIOLIMX U3JTYYEHU KOCMUYECKOTO IPOCTPAHCTBA U OTEJIbHBIX 3aPSKEHHBIX Yac-
THIL] 10 PE3yJIbTaTaM UCIBITAHUN HA BO3JEHUCTBHE BBICOKOIHEPHIETUYHBIX MMPOTOHOB
(B3II). UcnbiTanusi npoBOAWIUCH B COOTBETCTBUU ¢ HEOOXOAUMBIMU CTaHIAPTAMH.
Onpenensnuce 3NEKTPUUECKUE MapaMeTPhl, ABISIOMIMECS KpUuTepusiMu otkaza P u
MPOBOJUIIOCH UX U3MEPEHUE.

Ucneitanua B wactu go3el MU KII mpoBopmwmmce meromamu ['OCT PB
20.57.415-98, OCT 11 073.013 (u4.10) u PJI B 319.03.31-99 nocpenctBom ucnbiTa-
Hui OPU UII Ha Bo3mecTBUE BBICOKOIHEPreTUUHBIX MTpoToHOB (BOII) ¢ ucmons3o-
BaHueM cunxporukiorpona [MUA®. Hcneitanus B 4acTu OAMHOYHBIX 3(D(PEKTOB
npoBoastcs Mmerogamu ['OCT PB 20.57.415-98, OCT 11 073.013 (4.10), P11 B
319.03.58-2010 u P/I B 319.03.24 nocpenctBom ucnsitanuii PN UII Ha Bo3aencT-
Bue BOII ¢ ucnonp3zoBanueM cunxpouukinorpona [TNAO.

[IpoBeneHHBIE MCIBITAHUS TOATBEPIWIA CTOMKOCTHh MCCIEIYEMBIX U3IEIUN K
BO3JICUCTBUIO TSKEINBIX 3apsiKeHHbIX yactull ¢ JIIID go 14 M>B-cm?/Mr. OnuHou-
HbIE 0TKa3bl pu BozAeicTBuu BOII He oOHapy:xeHsbl. /s onpeaeneHus: CTORKOCTH K
T34 ¢ 60apMMH TUHEHHBIMUA TOTEPSIMU YHEPTUU PEKOMEH1YETCS TPOBECTU 10O -
HUTEJIbHBIE UCTIBITAHUS.



PO®EPAT

Jeimiomuas pabota 63 c., 4 riassl, 18 man., 10 Tabum., 20 kpbIHi,

ISTHI3ABAJIbBHAE BBIIIPAMEHTBAHHE KACMIYHAW IIPACTOPHI,
JIICTAHIIBIMHAE 3AHJ/I3IPABAHHE 3SMJII, ISTHIBAIIBIMHBIS DPEKTHI,
JNO®EKTHI 3PYIHIDHHA, AAZIHOYHbLIA SOEKTBILMAADJIIOKOYbIA YCTA-
HOVKI, IMITALIBIMHBIA VCTAHOVYKI

Mbraii AbIIIIOMHAN Tpallbl 3'IysyCcs pa3rias aCHOYHBIX palbIALbIMHBIX d(PeK-
tay ¥ OKb, skas yxsiBaeuua ¥ BA JI33 1 npaBsa3eHHe BblllpaOaBaHHAY I1a BbI3HA-
y3HHI napamerpay croiikacii Kb, sikas npeiMsiHsSeIa 1Jisl KaMIUIEKTallbll BhIPAOI
CODH.

AlpHbBaJIacd  CTOMKaclb BbIpabay JAa Y3/A3€AHHA MarjiblHyTail  /103bl
1aH13yIOYBIX BBIMPAMEHbBAHHSY KaCMIYHAW MPACTOPhI 1 aCOOHBIX 3apaI>KaHbIX YaCIIiIl
1a BhIHIKAX BbIMpaOaBaHHSAY Ha Y3/13€IHHE BHICOKOPHEPHIEeTUUHBIX TpaToHay (BOII).
BrinpabaBanH1 npaBoa3uIics ¥ aamnaBeqHAcI 3 HeaOXOAHbIMI cTaHnapTaMi. Bei3Ha-
qayicsi 3JIEKTPBIYHBIS TapaMeTphl, SKis 3'IyJIAIona KpeITApaMi aJIMOBBI AJIEKTpapa-
neisiBbIpaday (OPB) 1 pabinacs iX BeIMSIpIHHE.

Boinpa6aBanni ¥ wactubl no3bl II KIT npaBomsimics metamami JJACT PB
20.57.415-98, OCT 11 073.013 (4.10) 1 P ¥V 319.03.31-99 nanamoraii BeimpaOaBaH-
Hay OPB Ha y313esiHHe BbIcOKa’HepreThluHbIX npatonay (BOII). BeimpabaBanni ¥
4acTIhl a31HOYHBIX dekTay npaBoazsnua meragami [JJACT PB 20.57.415-98, OCT
11 073.013 (u.10), P YV 319.03.58-2010 1 PZI ¥V 319.03.24 nanamoraii BeinpaOaBaH-
Hay OPB na y3a3esnne BOIL

[IpaBen3eHnblst BbiMpaOaBaHHI MalBEPA31Il CTOMKACIIL JOCIEIHBIX BbIpaday aa
V3n3esHHS sKKIX 3apamkanbix yaciin (L3Y) 3 minensiMu cTpaTami sHAprii aa 14
M5B - cM” / Mr. A3iHKaBBIsS aMOBBI TIp5I Y313estani BOII He BbistyieHbis. Jlist Bbi-
3HaudHHS cToikaci ga {34 3 OonpibiMi JiHEHHBIMI CTpaTaMi SHEPrii p3KaMeHy-
ella rnpaBeciii JaAaTKOBbIS BbIIpa0aBaHHI.



ABSTRACT

Diploma work 63 p., 4 chapters, 18 fig., 10 tables, 20 sources.

SPACE IONIZING RADIATION, EARTH REMOTE SENSING, TOTAL
IONIZING DOSE, DISPLACEMENT DAMAGE, SINGLE EVENT EFFECTS

The aim of the diploma was to review the main radiation effects in the ECB
used in earth remote sensing and testing to determine the parameters of Element
Component Base resistance applied to the product structure optoelectronic
observation system.

Radiation Hardness of products was estimated by exposed to the absorbed dose
of ionizing radiation of outer space and the singlel charged particles on the results of
tests on the effects of high energy protons . Tests were conducted in accordance with
the necessary standards. Determines the electrical parameters, which are the criteria
for refusal of electronic products and conducted their measurement.

Tests of the dose of space ionizing radiation was performed by GOST RV
20.57.415-98, OST 11 073.013 (part 10) and RD V 319.03.31-99 through tests on the
impact of high energy protons. Tests of the Single Event Effects was performed by
GOST RV 20.57.415-98, OST 11 073.013 (part 10) and RD 319.03.58-2010 and RD
V 319.03.24 through tests on the impact of high energy protons.

The tests confirmed the Radiation Hardness of the test product to the effects of
heavy charged particles with linear energy transfer less than 14 MeV - cm® / mg.
Single failures not found. To confirm Radiation Hardness of products to the impact of
heavy charged particles with linear energy transfer more than 14 MeV - cm® / mg
recommend conducting additional tests.



