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COCTOSHHUE N INTEPCIHHEKTUBBI PA3BUTUA KOCMHNYECKHUX

En

CUCTEM JUCTAHIIMOHHOI' O 30HIUPOBAHUA 3EMJIN

To date, space systems for the Earth remote sensing have emerged as a new
information technology that provides the diverse needs of society for Earth data to
solve economic, managerial, scientific, technical and other problems.

The purpose of the article is to focus on the relevance of the Earth remote
sensing national system development, on a number of important factors that must
be considered when developing a strategy for creating such a system, and on
specific developments in the field of remote sensing, namely:

- the significant increase of the international competition in the creation of the
commercial space observation systems of the Earth;

- the constant increase of the consumer requirements to the technological level and
the quality of the remote sensing products;

- many foreign countries use of the state protectionism measures;

- the difficulty of participating in the international projects of high-tech
cooperation due to noncompliance of the international standards and criteria for the
intellectual property protection.

It is necessary to focus on the following characteristics of optical-electronic
remote sensing systems:

1. The error in the objects coordinates determining using materials survey in the
WGS-84 coordinate system, without using control points, not more than 15 m.
2. Limits of the permissible measurement error (at the level of 0.997) of the
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angular position of the spacecraft axes in the WGS-84 coordinate system, in real
time, no more than 0.001 (30);

3. Limits of the permissible measurement error (at the level of 0.997) of the
current coordinates of the spacecraft in the WGS-84 coordinate system, in real
time, no more than 10 m (30);

4. Limits of the permissible measurement error (at the level of 0.997) of the
current speed of the spacecraft, not more than 0.01 m /s (30).

It is also important to take into account that all parts of the system should be
united by a single project-technical and instructive documentation in order to
ensure the solution of the specific priority thematic tasks.

These are:

- the relevance of solving the problem for the needs of management and economic
activity, ensuring the security of the state and the person;

- the possibility of the tasks implementing must be proved for the operational level
by designing, experimental testing, providing the necessary operational
documentation and the availability of the developed and legalized methods for data
processing and interpreting

- ensuring the space component functioning of the system, as the main part of the
technical support for system functioning due to the regular launches and operation
of the national remote sensing satellites of Sich series.

- creation of advanced groundwork for the target remote sensing equipment
(optical-electronic, radar) with a tendency to increase the spatial resolution.

- further development of metrological support and ground segment due to the
modernization and operation of ground-based software and hardware, the creation
of calibration sites and ground-based means of their characteristics certification.
The main argument in the design of the ground segment, as in the design of the
space segment, should be a list of the system thematic tasks.It is especially
necessary to pay attention to metrological provision. If there is significant progress
and experience in creating of the software and hardware tools for pre-processing
and normalization of information, but as far as metrology is concerned, here the
state is more complicated. The created payload for Sich 2-1 and Sich-2 satellites
does not have on-board standards. Thus, it is important to ensure measurements
uniformity in the production and operation of systems necessary to obtain reliable
and competitive measurement data with traceability to international and national
standards. Therefore, creating metrological support for remote sensing systems, it
is important to consider the following:

- the principles formation of creating a system for metrological support for remote
sensing (reliability and reliability);

- development and creation of a technical and reference base for remote sensing
systems: - the creation and development of ground-based experimental testing
facilities; - creation of onboard calibrators, special standards;

- testing and periodic monitoring of the accuracy characteristics of remote sensing
systems;

- metrological support at all stages of the life cycle of remote sensing systems; the
correspondence of the obtained data to the internationally accepted standards of
physical quantities.

KocmiuHi cucteMu AMCTaHLIAHOTO 30HAYBAaHHS 3eMJIl — L€ CHUCTEMHM, IO
JTMHAMIYHO PO3BHBAIOTHCS, CTAIOTHh BCE OLTBII €KOHOMIUYHO €(PEeKTUBHOIO C(Heporo
CBITOBOT €KOHOMIYHOi MPOMMCIOBOCTI, MPUBAaOIUBOIO Ui iHBecTHLid. Crekrtp
NPUKIAJAHOTO 3HAueHHs iHpopMalii 1i€i BHUCOKOI TEXHOJOril MOCTIHHO
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PO3IIMPIOETECS 1 MOKHA OYIKYBaTH, IO Taka TEHJIEHIIS 30epexeThcs 1y
MaiOyTHBOMY.

Po3rnsiHyTo HU3KY OKpeMUX BaKIMBHX (DaKTOPIB, SKi HEOOXIAHO BPaxOBYBAaTH
i 9ac GopMyBaHHI CTpaTerii CTBOPEHHS TaKOi CHCTEMH, KOHKPETHUX PO3POOOK Y
ramy3i /133, 30kpema Takux SIK YIOCKOHAJIEHHS XapakTEPUCTHUK BiAMOBITHUX
OTITUKO-EJIEKTPOHHUX CHUCTEM, a TAKOK METPOJIOTTYHOTO 3a0€3MeUCHHSL.

BBenenue

K mHacrosmeMy BpeMEHH KOCMUYECKHE CHUCTEMbl JTUCTAHIIMOHHOTO
3ouupoBanus 3emin (133) chopmupoBanuch Kak HOBas HHPOpMaLMOHHAs
TEXHOJIOTHsA, o0ecneunBampmas pa3HooOpa3Hble NOTPEOHOCTH OOILIECTBA B
JaHHBIX O 3emule Ml peHieHus 3ajlady XO3SWCTBEHHOM, YIPaBJICHUYECKOM,
HAYYHO-TEXHUYECKON U IPYTUX BUIOB JCSITEIbHOCTH.

Takue  cuctembl  00ecHeuyMBAIOT  YHHUKaJIbHbIE  BO3MOXKHOCTH
ONEpaTUBHOrO cOOpa JaHHBIX B TJIOOAJIbHOM MacmTabe ¢ BBICOKUM
IPOCTPAHCTBEHHBIM, CIEKTPAJbHBIM W BPEMEHHBIM pa3pelieHueM, 4TO
NpeBpallaeTcss WX BO BTOPYI, IIOCIE€ CIYTHUKOBBIX CPEACTB  CBSI3H,
NPUKIAIHYIO 00J1aCTh 1€ATEIbHOCTH B KOCMOCE.

B unenom xocmuueckoe J133 3TO JMHAMMYHO pa3BHUBAIOIIAsACS,
HKOHOMHUYECKH 3 pexTuBHas oTpaciib MHUPOBOM ~ IKOHOMHUYECKOM
IPOMBILIUIEHHOCTH, MpHUBJIEKaTeNbHas Uil MHBeCTULMN. CHEKTp MPHIOKEHUN
JaHHBIX ATOM BBICOKON TEXHOJOTUU HENPEPHIBHO pPACIIUPSIETCS U MOXKHO
OKUJATh, YTO TaKasi TEHACHIUS COXPAHUTCS U B OyIylIEeM.

ITocTanoBka 3a1aun

Ilens cTaThu — aKIEHTUPOBATh BHUMAaHUE HA AKTYaJIbHOCTH PAa3BUTHUS
HAIMOHAJILHON CUCTEMBI JUCTAHIIMOHHOTO 30HIUPOBAHMS 3E€MJIH, SI€ BaXKHBIX
(bakTOpOB, KOTOPHIE HEOOXOIUMO YUHUTHIBATH NMPU (HOPMUPOBAHUM CTpATETHUU
CO37aHMs TaKOM CHUCTEMbI, KOHKPETHBIX pa3paboTkax B obmactu [133.

OcHoBHOI1 MaTepua

[lepcnextuBHBIE HWHPOPMAIMOHHBIE TEXHOJOTHHM B  MPHUKIAIHBIX
JUCTAHLIIMOHHBIX UCCIEAOBAaHUSX 3eMJIM M3 KocMoca B Omkailiem
JECATUWICTHH OynyT MPEAMETOM HWHTEHCHBHBIX HCCIEIOBAHUN M Pa3padOTOK,
LETbI0  KOTOPBIX SIBISIETCS IMOCTPOEHUE KAYeCTBEHHO HOBOM CHCTEMBbI
reonHpopMarmoOHHOTO  o0ecredeHne OOIecTBAa HA  HAIMOHAIBHOM U
PErHOHAIIBHOM YPOBHSIX.

B konkypeHTHO#l 0OopnOe pa3pabOTUMKOB KocMmHYeckux cucteMm /JI33
JOCTUTHYTO 3HAUUTENIbHOE YIy4ylIeHUE HH()POPMAIIMOHHBIX BO3MOXKHOCTEU U
TEXHUYECKUX XapaKTEPUCTUK IPaKIAHCKUX KOCMUYECKUX CHUCTEM HaOIOJECHUS
3emi, B TMEPBYIO OdYepellb 3a CYeT JOBEACHUS MPOCTPAHCTBEHHOMU
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paspemiaronieii cnocooHocT 70 1 M U MeHbllIe, TPUMEHEHUE MHOT030HATBHOM
51 TUIIEPCIEKTPATIBHON O6opTOoBOM arrmaparypsl, BCEIIOIOJHBIX
PaZAMOJIOKAIMOHHBIX CPEICTB, COKpAIIEHUE CPOKOB pa3pabOTKU M3TOTOBIICHHUS
KOCMHMYECKHX ammapatroB 10 1 — 2 ner, nmepexona Kk co3gaHuto maibix KA u
(opMHUpOBaHUE MHOTOCITYTHUKOBBIX cucteM [133.

Ceifuac JnedcTBYeT psii BHEIIHUX (DAaKTOPOB, KOTOPbIE HEOOXOIUMO
YUUTBIBATh MIPHU pa3pabOTKU cueHapueB B obnactu /33, a UMEHHO:

— 3HAYUTEIBHOE YCWJICHHWE MEXAYHAPOAHON KOHKYPEHIMM B CO3JaHHUU
KOMMEPUYECKUX KOCMHUYECKUX CUCTEM HaOIIOACHUS 3eMIIN;

— TMOCTOSIHHOE TOBBIILIEHUE TPEOOBaHUMN MOTpeOUTENel K TEXHOJIOTHYECKOMY
YPOBHIO U KauecTBY npoaykuuu /133;

— HCIOJIb30BaHME MHOTMMH  3apyO€KHBIMHU  CTpaHaMH  MEPOIpPUATUN
rOCyJapCTBEHHOTO POTEKIIUOHNU3MA;

—  CIJIOXHOCTh BXOXKJICHUS B MEXIYHAPOIHbIE IIPOEKTHI
BBICOKOTEXHOJIOTMYECKOTO  COTPYJHHUYECTBA  M3-32  HECOOTBETCTBHS
MEXIYHAPOJHBIM CTaHJIAPTAM W KPUTEPUSIM 3allUThl HWHTEUIEKTYalbHON
COOCTBEHHOCTH.

W3 BHYTpeHHUX (PaKTOPOB ONPEIEISIOMIUMHU SBIISIFOTCS:

— YpOBEHb OIOKETHOTO (PUHAHCHUPOBAHMUS KOCMHUYECKOW MAESTEIBHOCTU B
obmnactm J133.

OTOT ypOBEHb OIpeAeNseTcss Kak OOIUM 3KOHOMUYECKHM COCTOSIHHEM
VYKpauHbl, TaK U pacnpeieIEHUEM CPEACTB M0 HANpaBJIeHUsIM. B cBoro ouepenip,
IPUOPUTETHOCTh HampasieHus /(33 B 3HAUUTENBbHOW CTENEHH 3aBUCHT OT
UH(OOPMHUPOBAHHOCTH OOIIECTBA B HEOOXOJIMMOCTH Pa3BUTHS ATHUX CPEJICTB U
peanIbHO JOCTUTHYTHIX PE3yJIbTaTax.

OnHOll W3 TIPUOPUTETHBIX COCTABISAIONICH HAay4YHO-TEXHUYECKOU
HOJUTUKU YKpauHbl B OTHOIIEHMH K KOCMHUYECKMM HAOIIOJECHUSM OCTaeTcs
yriayOjaeHrue 3HaHMM O €CTECTBEHHBIX SIBIICHUSAX U COCTOSHHH OKpYXaroleu
Cpellbl HA OCHOBE YCOBEPIICHCTBOBAHMS MCIIOJIB30BAHMSI KOCMUYECKUX CPEACTB
Y METOJOB.

Peanuzamusa Takol menu  BO3MOXKHA IPU  YCIOBHUSX  CO3JAaHUSA
TUHAMHYECKOH, IIEJJOCTHOM, OTKPBITOM, TapMOHHMYECKOH, CIIOCOOHOM K
Pa3BUTHIO KOMILIEKCHOM CHCTEMBI MOJYYEHHUs], IEPBUYHON (TE€XHOIOTUYECKOM )
00paboTku HMH(OpPMAINK, HAKOIUICHHUS, MEepeJayd a’pOKOCMHYECKHUX JIaHHBIX
Ui TeMaTHYecKod oOpaOOTKM W BbIIaYU TakoW HMH(OPMALMUA O COCTOSHHH
O00BEKTOB HAOIO/IEHUSI B MHTEPAKTUBHOM PEXHMME M B MaclTabe peajbHOro
BPEMEHU — B KPU3UCHBIX CUTYyalUsX.

IIpy BeIMOAHEHUH pabOT BaXHOW ABISIETCS 3aJadya ONTUMHU3ALMU
MOJIXOJI0B K JaJIbHEWIIEMY pa3BUTHUIO KOCMHUYECKOM CHCTEMBbI HaOIIOACHUS
3eMJIi Ha OCHOBE ONTHMM3ALIMHU KOJWYECTBA MPOEKTOB MPH MOJHOM OTKa3e OT
TaKMX, KOTOpbIE HE UMEIOT OOOCHOBAHMS C TOYKH 3PEHUS HAYYHO-TEXHUYECKOMN
LEJECO00Pa3HOCTH M HAJUYMsl COOTBETCTBYIOIIMX PECYPCOB, MaKCHUMaJIbHOU
SKOHOMHMM OOJKETHBIX (DMHAHCOBBIX M MAaTEpUAIBHBIX PECYPCOB 3a CYET
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yHUUKAIIH, YHUBEpCAIMU3AMM, MHUHUMU3AIMM  TEXHUYECKHX U
TEXHOJOTUYECKUX CPEICTB, KOTOpble OYyIAyT pa3padaTbiBaThCs MpPU CO3JAHUU
CUCTEMBI U MMOUCKA MyTeH NpUBIICYEHUS BHEOIOIKETHBIX CPE/ICTB.

I[Ipy >TOM  HEOOXOIMMO  OpPUEHTUPOBATHCS  HA  CIEAYIOIIHNE
XapaKTEPUCTHUKU ONTUKO-3JIEKTPOHHBIX cucTeM [[33:

1. TlorpemHocTh onpeAeneHust KOOpAUHAT 0OBEKTOB ¢ OMOLIbIO MaTepUaOB
cbeMKkd, B cucteme koopauHaT WGS-84, 6e3 ucnosnb3oBaHUS OMOPHBIX
TOYEK, He Oonee 15 M.

2. Ilpenensl nomyckaeMoil mMOrpemHoCTH u3MepeHuir (mo yposhio 0,997)
yriaoBoro nojoxenus oceit KA B cucteme koopaunat WGS- 84, B pexxume
peansHOTO BpemeHu, He 6osee 0,001 (30);

3. Ilpenensl nomyckaeMoll NOTpemIHOCTH u3MepeHuil (1o yposHIO 0,997)
tekymux koopauHat KA B cucteme koopaunatr WGS-84, B pexume
peansHOTO BpeMeHH, He 6osiee 10 m (306);

4. Tlpenenbl AOMyCKaeMOW TMOTPEITHOCTH u3MepeHus (o ypoBHO 0,997)
Tekyuieit ckopoctu KA, ne 6omnee 0,01 m/c (30).

[Ipu cozmanuu cuctemsl J[33 BaKHO YUUTHIBATH TaKkKeE, YTO BCE YACTH
CUCTEMBI JIOJDKHBI OBITh OOBEAMHEHBI €JAMHOW MPOCKTHO-TEXHUYECKOW W
MHCTPYKTUBHOM JIOKyYMEHTaIlMe! ¢ LeJIbl0 o0ecreueHus: perieHus] KOHKPETHBIX
IPUOPUTETHBIX TEMATHYECKUX 3a/1a4.

Takumu SBISAIOTCS:

— AaKTyaJbHOCTh  pELICHMsS 3aJayd [ HYXJ  yOPaBICHYECKOW U
XO3SIICTBEHHOMN JesATeIbHOCTH, o0ecrieyeHrue 0e30MacHOCTH ToCyAapcTBa U
YEJI0BEKa;

— BO3MOXKHOCTh  peajM3alid  3a7a4  JIOJDKHAa  OBITh  JIOKa3aHa K
AKCIUIYaTallHOHHOMY YPOBHIO IIyTEM IPOEKTUPOBAHHUS, SIKCIIEPUMEHTAIBHOMN
OTpabOTKH, oOecrieyeHnueM HEOOXOIUMOI IKCIUTYaTallMOHHOM
JOKYMEHTAIlMe M HaJu4dheM pa3paO0TaHHBIX U Y3aKOHEHHBIX METOIMK
00pabOTKH ¥ UHTEPIPETAINH JTJAHHBIX

— oOecrneueHrne (YyHKIIMOHUPOBAHUA KOCMUYECKOM COCTaBIISAIOLIEH CHCTEMBI,
KakK rJIaBHOM COCTaBIIAIONICH TEXHUYECKOTO oOecrieueHus
(GYHKIIMOHUPOBAHMSI ~ CUCTEMBI  IIYTEM  PEryJspHBIX  3allyCKOB |
skcmutyatauu HauuoHanbHbIX KA JI33 — cepun “Cuu” (npeasiaymue KA
N33 — «Oxkean—O», «Cuu—1», «Cuu—1M», «Cuu—2») ¢ TOBBIIICHHBIM
CPOKOM aKTHBHOTO (DYHKIIMOHMPOBaHUSA K 5—7 JET U MHUKPOCITyTHUKOB B
cucTemMe TpynnmupoBoK ¢ apyrumu KA ¢ nenpro, B NEPBYK OuYepelib,
o0ecrnieyeHre JaHHBIMU 30HAUPOBAHUS 3E€MIIM ISl PELICHHUS] TEMAaTUYECKUX
3aJa4 CUCTEMBbI, MCXOJs M3 TpeOOBaHUN TMOIb30BATENCH K TOYHOCTH
(MacmTaba), BpEMEHHOTO U CIEKTPATBHOI'O Pa3pelIeHHs], NePUOANIHOCTH,
ONEePATUBHOCTHU MoJydeHus: AaHHbIX J[33 (B mepByto ouepean, Jisl pelieHus
3a/lay KpU3MCHOIO MOHMTOPMHIA M 3a/ay, MO KOTOPBIM MOATOTOBIIEHO
Hay4YHO-MeTo/inueckoe obOecrieueHue). CeroaHsi BBINOIHAIOTCS pabOThI IO
cosmanuto KA JI33 «Cuu—2-1» wum «Cuu—2My», i MOCIETHEro
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pa3pabaTbiBaeTCsl  ONTUKO-3JEKTPOHHBIA CKaHEP BBICOKOTO pa3pelieHus
(2,5m)

— CcO3JaHuEe omepexkaromero 3ajena IeneBod ammapatypsl J[33 (onTuko-
AJEKTPOHHOM,  PAJUOJIOKAIIMOHHOM) C  TEHJICHIMEH  MOBBIMICHUS
MPOCTPAHCTBEHHOTO Pa3pEIICHUS.

— JalibHEMIIee pa3BUTHE METPOJOTHYECKOTO OOeCleueHruss W Ha3eMHOIo
CEerMEHTa MyTeM MOJIEPHU3AIMUA U DKCIUTyaTallud HA3eMHBIX MPOTPAMMHO-
TEXHUYECKUX CPEACTB, CO3JaHUs KaTIUOPOBOUYHBIX MOJUTOHOB M HAa3E€MHBIX
CPEACTB MAaCHOPTU3AIMU MX XapPAKTEPUCTUK. [ JTaBHBIM apryMeHTOM B
MPOCKTUPOBAHUM HA3E€MHOI'O0 CETMEHTa, KaK W TMpU MPOCKTUPOBAHUU
KOCMHUYECKOTO CETMEHTa, JIOJDKEH SIBIISATHCS MepeYeHb TeMAaTHYECKUX 3a7ad
CUCTEMBI.

Ocob60 HeoOXoAuMO OOpaTHUTh BHUMAHHE Ha  METPOJOTHUYECKOE
obecnieuenue. Ecnu B co3gaHuM mporpaMMHO- TEXHUYECKUX CPEJACTB IO
npeABApUTEILHON  00pabOTKM UM HOpMalIu3aluu  WHOOpPMAINH €CTh
3HAYMTENIPHBIM 331 W OIBIT, HO YTO KacaeTCs METPOJIOTHH, TO 37eCh
COCTOsIHME CJ0oKHee. Bo mepBbIX, co3gaBaemasi moje3Has Harpyska s KA
«Cunu—2-1» u «Cuu—2» He uMeeT OOPTOBBIX ITAIOHOB, TOT/Ia TEM 0OJIee BaXKHO
oOecrieyeHue eAMHCTBA U3MEPEHUH MTPU MPOU3BOJICTBE U IKCILTyaTallUU CUCTEM,
HEOOXOUMOTO JIJII TOJYYEHHUS JIOCTOBEPHBIX M KOHKYPEHTOCIOCOOHBIX
U3MEPUTENIBHBIX JTaHHBIX C MPOCIEKUBAEMOCTBIO K MEXIYHAPOAHBIM U
HallMOHAJbHBIM d3TajioHaM. [lo3ToMy TIpM cO34aHUM  METPOJIOTHYECKOTO
oOecrieuenus cucteM /133 BaKHO YUUTHIBATH CIIEAYIOIICE:

— (opmupoBaHre TPUHIMIOB CO3/IaHUS CHUCTEMBI  METPOJOTUYECKOTO
obecrnieuenust /133 (HaeKHOCTH U IOCTOBEPHOCTH);

— pa3paboTka M CO3JaHUe TEXHUYECKOU M 3TAJIOHHOM 0a3bl i cucteM J[33:

o — CO3/1aHME M DPAa3BUTHE CPEACTB HA3EMHOM DKCIEPUMEHTAIBHOMN
OTpabOTKH;
O — co3gaHue OOPTOBBIX KATHOPATOPOB, CHIEIUATBHBIX ATATIOHOB;

— TMpPOBEICHHE UCIHBITAHUW W TNEPUOJUYECKUNA KOHTPOJIb TOYHOCTHBIX
XapakTepucTuk cucteM [133;

— METPOJIOTHMYECKOE COMPOBOXKICHUE Ha BCEX ATalax >KU3HEHHOIO IMKIa
cuctreM JI33. CooTBeTCTBHME MOJYYEHHBIX JAHHBIX K MEXIYHAapOIHO
MPU3HAHHBIM 3TaJIOHAM (PU3HYECKUX BEJTUYHUH.

BaxxupiM BONpPOCOM  SIBIIIETCSl OPraHU3allMOHHOE M TEXHUYECKOE
oOecrieueHne TOAMECPKKA TIOTCHIIMAILHOTO pHIHKA TIOMb30BaTelield ITyTeM
co3aHusi MH(OPMALMOHHO-aHAIUTUYECKOTO KPHU3UCHOTO M CHUTYallMOHHOTO
LeHTpa Uil OOecnedyeHus LEHTPAJIbHbIX OpPraHOB BIJIACTH OINEPATUBHBIMU
TAHHBIMHU HAOJIOAEHUN 3€MIIH.
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BrIBOaBI

AHanu3 pa3BUTHS KOCMHYECKUX CHUCTEM JUCTAHIMOHHOIO 30HIMPOBAHUS
3emiii — HOBOW HMH(POPMALMOHHON TEXHOJIOTMHM, NIPUMEHEHHE KOTOpOu
HEIPEPBIBHO pacIlIMpsAeTCs, TpeOyeT NPUOPUTETHOIO BHUMAHUS C TOUKH 3PEHUS
(opMHUpOBaHUS OTEUECTBEHHBIX MPOEKTOB KOCMUUECKON JeATENbHOCTH.

YuursiBass ~ BBICOKMM  Hay4HBIH, IIPOMBILIJICHHBIM  [TOTEHIMAI
KOCMHMYECKOM oTpacyiu YKpauHbl pazpaboTka, BHeApeHUs: cucteM J[33 sBisieTcs
OJIHMM W3 Ba)KHBIX HAMPABJICHUN KaK 3 TOUKH 3PEHHS] OOECredeHHs peuieHus
CBOMX NOTPEOHOCTEH, TaK M C TOYKH 3PEHHsI BBIXOJAa HA MEXIYyHapOIHbIE
PBIHKH, KOMMEPLHUATIU3AUN PE3YIBTATOB.

[Tpu 5TOM 0cO00€ BHUMaHUE HEOOXOAUMO YJIETUTh COBEPIIEHCTBOBAHUIO
XapaKTEPUCTUK OINTHUKO-3JIEKTPOHHBIX cucteM [I33, a Takxke Bompocam
METPOJIOTHYECKOTO 00eCTIeUeHUsI.
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