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I[TPOBJIEMbI CO3JAHUA CUCTEMBI IJIOBAJIBHOI'O
JTNCTAHIITMOHHOI'O 30HAMPOBAHW A 3EMJIN

B UK-JIMAITA3ZOHE

Ilpeonazcaemcs coz0ame epynnuposxy u3
3—4 ceocmayuonapHvlx cMaOUIUUPOBAH-
HbIX NAAM@opm ¢ meiesusUoHHOU annapa-
Mypoil Ha OCHO8E MHO2OMAMPUUHBIX PO-
KAIbHbIX Peulemor, 4y8CmeumesibHblX 6
ouanazone 3 u 5 mrm.

o3nanue B CIIIA B pamkax nporpammsl DSP

(Defence Support Program) reocranmoHapHBIX
cryTHHKOB ¢ anmnaparypoit IMEWS (Integrated Missiles
Early Warning System) ¢ nuneitabivu UK-npruemanka-
Mu B 2000 311eMeHTOB 1 CTaOMIU3aIe KOCMUYECKOTO
ammapara (KA) BpatieHnem co CKopocTbio 6 000pOTOB B
MUHYTY [ 1] T03BOISITO TPOM3BOANTE TUCTAHIIMOHHOE 30H-
JUPOBaHKE 3€MII B CIIEKTPAIEHOM JHarna3oHe 2,7 MKM
TIpY yTJIe TIOJIst 3peHwst 10 16° ¢ ucronp30BaHUEM METPO-
BOTO KOCMHYECKOT0 TeJieckona cucteMsl [lImuara. Bpe-
M Kajpa Ipu cKanupoBaHuu BparienneM KA — 10 c.
OTO MpaKTUYECKHU MOJIOBHHA 3EMHOTO IIapa ¢ pa3periie-
aueM 1,5 kM o 3emie ¢ BeIcOTHI 40000 kM.

Hexenanune, B ocnosuoM, HUII um. I. H. baGakuna
rpu HI1O nm. C. A. JlaBoukrHa ¥ APYTUX TPETPHASITHIA
osiBiitero MOM CCCP co3gaBats KA co crabunusaru-
el BpallleHHEeM BBIHYIMIIO pa3padoTUrKoB JIMHEHHBIX K-
MIPUEMHUKOB H300PETaTh CIIOKHEHIIINE CUCTEMBI CKaHU-
poBanus Ha KA ¢ TpexocHol cTabunm3anmei [2].

B cBoto ouepenp, Hannune Toinbko KA ¢ TpexocHoi
cTabunuzanuel CTUMYJIHPOBAIIO pa3paboTKy TEIEeBH-
3MOHHOM anmapaTypsl Ha 0a3e TBePAOTENbHBIX TEeJIeBU-
3MOHHBIX (DOTO3TEKTpUUECKUX IpeoOpa3zoBaTenei
(TTDIIT) — marpuunbix MK-nprueMHUKOB HAa OCHOBE
npubopos ¢ 3apsaoBoit cea3bio (I13C) mn potope-
3UCTHBHBIX (HIJIH (POTOIMOIHBIX ) MaTpHUHBIX MK-11pu-
eMHUKOB ¢ X—Y-opranuzamnueii [3, 4]. Onqnako ma-
neie pazmepsl padHux TTOSI1 He mo3BoIIsLIH TIPH UC-
MOJIE30BAHUH ONTHYCCKUX CHCTEM C OONBIINM THa-
METPOM BXOJHOTO 3padvka (a cTajo OBITh, ¢ JITUHHBIM
(oxycom) obecnieynBaTh IPHUEMIIEMBIE YIIIBI OIS 3pe-
HUS KaK Ha Ha3eMHBIX, TaK ¥ Ha BHeaTMoc(epHbIx K-
TeJIEeCKOMax.

B konne 70-x — Havane 80-X To0B TPOIIIOTO CTO-
JIETHsI aMePUKaHIIBI (3TO, B OCHOBHOM, Hay4HO-HCCIIe-
noBartenbekue 1eHTpsl B Canta-bapo6ape, Jloc-Anamo-
ce, Jloc-Anmxkenece n Can-Jluero) moHsum omubo4-
HOCTB TEHICHIINY OpHEHTAINH TOJIBKO Ha KA ¢ muHeiHbI-
mu MK-nipueMHHUKaMu ¥ cTaOUIM3aieii BpalieHueM.

Bo-miepBrix, onn yBemmunnu pazmep MK-nmHelikn B
anmaparype IMEWS 1o 6000 s3nieMeHTOB, 00eCIieunB pas-
pemienue mo 3emite He xyxke 0,5 KM, a BO-BTOPBIX, CHAOIU-
T TATYUK OOHAPY>KEHHS BTOPHIM JTHHEHHBIM MK-Tiprem-
HUKOM B 6000 511eMEHTOB Ha OCHOBE (TIPE/TIONIOKHUTEIHLHO)
muneliku u3 marepuana Hg, sCdy ,Te, 9yBcTBHTEIBHBIM B
Jmarnazone 4,3 MKM Ipr yMEPEHHOM OXJIaXKASHHUH, 9TO TIO-
3BOJISICT UM 00ECIIeYnBaTh OOHAPYKEHHE U COITPOBOXK/IC-
HHE BTOPBIX U TPETBUX CTYNEHEH MEKKOHTUHEHTAIbHBIX
bamicTrdeckux paket (MBP) BIutoTs 10 oTaeneHus ro-
JIOBHBIX yacteil. Tak, HaunHast ¢ 1979—1980 rT. Hauamoch
ucnoip3oBanue cnyTHUKOB DSP-I (Improved) ¢ nByms
mHeiHsME VK- natankamu 06Hapy >KeHs1, TyBCTBUTEIb-
HBIMH B tramnasonax 2,7 u 4,3 mxwm. [Ipu aTom paguamnm-
onHas cuctema oxnaxaeHus (PCO) Ha ocHOBE KOCMU-
YeCKHX paJlalMoHHbIX TerioooMeHHnkoB (KPT) [5]
obecrieunBaeT OXJaKICHUE AaTINKa OOHAPYKSHHS 10
150—170 K (-100...—120°C) 6e3 noTpebieHus 3IeKT-
POSHEPrUMm.

[Jarnee, Obuta mpuHATa HaMOHAJIBHAS TpOTrpaMMa
CIIIA 1o cozmanuto iobansHoi cructembl SBIRS (Space
Based Infrared System) Ha ocHOBE TpeX BUIOB CITyTHH-
KOB C TPEXOCHOM CTaOMITH3aInei:

— reoCTalMOHAPHBIX, HOTYYatOLHX LeJICyKa3aHus OT
cinytaukoB DSP-I (High SBIRS Satellite);

— BBICOKOAIMNTHYECKUX (anoreid — 46000 kM) st
HaOJI0EeHMS 32 3aIlyCKaMU C MOJISIPHBIX LIAMOK;

— anskoopOuTanbHbIX (Low SBIRS Satellite) Ha kpy-
roBeix opoutax (=1000 kM), B3aMMOIEUCTBYIOIIUX C
Ha3eMHBIMU CHCTEMaMH IPOTUBOPAKETHON U MPOTUBO-
Bo3AyIIHOM 000poHsI (ITPO 1 I1BO), BKiTt0Yast cucteMy
«Patrioty, a Takke ¢ CHCTEMOH CITy THUKOB-TIEPEXBaTIH-
KOB U aHTHpakeTamu [6—S].

MoxHo npeanonoxuts, uro Low SBIRS Satellite
JIOJDKEH paboTaTh B nIuamna3oHe 8...14 MKM U HE CMOT-
peTh Ha 3eMiTio (4TOOBI He 3aXJICOHYThCSI TETIOBBIM (PO-
HOM JHEBHOH 3emiH), a, oiydas IeieyKa3aHus OT
IMEWS u High SBIRS Satellite, oTcie:xuBaTh MOMEHT
oTnaeneHus ronoBHbIX yacted MBP ot BTOpO#i mim Tpe-
TheH CTyIEHH, HaOJIIOeHUE 32 KOTOPBIMU JI0JKHO BEC-
THCH B Auamna3oHe 4,3 Mk co ciryTHukoB DSP-1 n High
SBIRS Satellite.

PazpaboTkoii u 3akynkamu criyTHuKOB DSP-1 B HacTosiiee Bpemst
pykoBoaut IIporpaMMHBIii OTAEN O KOCMHYECKOW MH(ppakpacHOU
cucreme (Space Based Infrared System Program Office) LlenTpa pa-
keTHbIX 1 kocmudeckux cucteM BBC CILIA (Space and Missile Systems
Center) B Kamudopuuu [1].

B amepukaHckux u3aHusx (CM., Harmpumep, «Penta-
gon Readies SBIRS Award») coneprarcs myOnukamnum
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umr cover of darkness, hostite farces cross the horders Pfoposed in de’VelODment and in test,

new U.S. ballistic missile defenses
range from tiers of hit-to-kill missiles
to novel laser weapons and satellites

of a cuunry of strategic importante 1o the Unned

Stares and overrun ix. US. forces are posscd t nnhi 1
the region. But the oppoment has ballistic asissiles thas may be
armed with chemical, biological, or nuclear warheads. Whas
more, the missiles may have ranges long enough w stike the
alrtields and ports that U.S. forces must use to deploy to the
region and 1 atuack the population centers of regiona! allies.
‘What should the United States do?

A futuristic scenario? Not at all. It happened when lraq in.
vaded Kuwait in 1990. Early the next year Iraq faunched 48
missiles against argers in Saudi Arabia and lsracl (the exact
number is in dispute), but all carsied only conventional war-
heads. Post-war analysis revealed that in posnt of fact laaq i
have chemical warheads for us missiles. More scrioas sl it
was also building biolugical weapons aad was closer than

expents chewhere had expected 1o being able 1o build the
nucleac weapons.

The Culf War illustrated how essenuial ballisiic missile
defenses have become to the United States. Today, same 20
wountries w the developing world have shon-range bathstic
anssiles and the avoaber is Likely 1@ rise i Suire years, Many of
those same countries also cumently possess, or are developung,
chemical or biological weapons and may be convening them
it wacheads that €an be delwered by ballissic missites. In fact,
3 lew—notably North Kasea, Iraq, and lan—have made
rress towad develuping aucleas weapons and are
evelop longer-range misil

wary leaders worry that in future regional {ar so-
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dimed accers 1o bases inllicd countries within range
ol enemy ballistic missiles, and have propuscd an impressive
an ol layered delenses [Fig. 1]. In addition, the Chinton
adminivtsation has restarted US. efforts to develop a National
Misule Delease program, prompted by concems that so-called
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Puc. 1

«Ballistic Missile Defense: It’s Back», «The Grand Plans»
(puc. 1), B KOTOPBIX OMUCHIBACTCS CETh B3aUMOJICHCTRY-
tomux cucreM DSP-I, SBIRS, cBepxnansheit paanorno-
Kalll1, CUCTEM CITy THUKOB-TIEPEXBAaTYMKOB U AHTHPAKET U
cuctem [1BO («Patriot»). 1 3to — yxe B 1997 1.

B 1997 . yxe ObUI 3aKJII0YEH KOHTPAKT HA CyMMY B
1 mupna. momnapoB mexnay IlenTaroHom m ¢upmoi
«Lockheed Martin» Ha pa3padorky High SBIRS
Satellite. B mporpamme SBIRS Takxke akTHBHO y4acTBYeT
nsBecTHas pupma «Hughesy.

Bce 3t (hakTh! CBUAETENBCTBYIOT O TOM, uTo CIIIA
(hakTHYeCKH BBIILIH U3 oropopa no [1PO-72 u Havamm
aKTUBHO pa3padaThIiBaTh CBOIO HAITMOHAIBHYIO CHCTEMY
ITPO 3an0aro 10 0pUIHMATHEHOTO OOBSBICHHUS O BBIXOE
W3 JIOTOBOpa. DTOMY CIOCOOCTBYET M T'OJIOBOM NIPOQH-
uut Genepanproro 6romkera CLIA B 100 mupa. gomnna-
POB, KOTOPBIiA, 0€3yCIIOBHO, OyIET HAITPABIIATHCSA Ha ITPO-
PBIB B 00J1aCTH CO371aHUS HOBBIX 3JIEKTPOHHBIX, KOCMH-
YECKUX U MH(POPMAITHOHHBIX TEXHOJIOTHH.

1 mas 2001 . mpe3unent CIIIA B cBoeM 3asiBiIeHUH
BBICKa3aJICs O HEOOXOMMOCTH COBEPILICHCTBOBAHUS CH-
CTEMBI PaHHETO OIOBEHIECHUS O 3aITyCKax PakeT, T. €.
IMEWS. (OH, 04eBUHO, HE CUUTAET €€ FJICMEHTOM CH-
cremsl [1PO, a numrs crucTeMoit MOHUTOPHHTA 32 3aITyC-
kamu MBP B rnobansHOM Maciitate.) s obecneue-
HUS ¥ COXpaHEHUs TapUTeTa B 3Toi obnactu Poccust mpo-
CTO 00s513aHa IMETh AaHATIOTUYHYIO CHCTEMY TII00aIbHOTO
MOHHUTOPUHTA — «CHUCTEMY TPEAYIPEKACHUS O PaKeT-
HoM Hanagenun» (CITPH).

Kcrarn, Tepmun «CITPH» cemantnyeckn HeBepeH. [Ipenymnpe-
JUTH O PAKECTHOM Haraa€HUU MOYKHO JIMIIb ITO3BOHUB MO TeHed)OHy
«CIHA—P®» nnu nepenas 06 3TOM COOOIIEHHE MO TENEBUIECHHUIO.
AMCpI/IKaHCKI/Iﬁ TECPMHUH «PaHHEC OIIOBCIICHUEC) Ooitee HpaBHJ’IBHbeI,
T. K. CHa4Yajia He0OXOMMO OOHAPYKUTh CTAPT PAKEThI, & TOTOM Jie-
JaTh 00 3TOM COOOLICHUE.

Coznanve HaumMoHanbHOU cucteMbl [TPO P® Hepe-
aJbHO M HelleJIecoo0pa3Ho, 100 Ha 3TO MOTPeOOBATIOCH
OBl icTpaTUTh 32 OMmkaimre 8—10 met 300—500 mupy.
nmomnapoB CHIA. Kpowme Toro, pykoBonctso Poccun Ha-
MEPEHO W Jajblle BBHIOJIHATH BCE YCIOBUS JOTOBOpa
TTPO-72 u norosopa OCHB-2, a 310 — 3a5o0r cTpareru-
YeCKOH cTaOMITEHOCTH B MHpE.

[Ipennoxenue pykoBoactsa PO co3nate «HecTpare-
THUYECKYIO» («OorpaHuueHHy0») cuctemy [1PO nmst Es-
POIIBI MOYKHO CYMTATH JIUIIb HE OYEHb YIAUHBIM JIUTLIO-
MaTHIeCKUM XOIoM, He OoJiee (XOTS MCTOYHUK (hHUHAH-
cupoBaHus ObUT OB HerwoxuM). OmHako co3nanue CITPH,
o0ecneunBaromnel rmodaIbHOE HAOMIOCHHE 32 CEBEPHBIM
HOMTyIIapreM 3eMIIH, BIIOJHE peasibHO, ey MpUHSITH Ha-
[HOHATIBHYIO TIPOTPaMMy € YYaCTHEM psifa Ipennpusi-
THI{, KOTOPBIE eIle He O KOHIIA Pa30pHiId «IICEBIOpe-
(hopmaroper» 60CTOHCKOH MIKONIBL. HeoOxoanMo Taxxe
yuaactue crpal 3amagHoil EBponst u CLIA B xauecTBe
mapTHepa.

B oTHX 1memsix HeoOXoIuMo BO30OHOBHTH B3aUMOJIEH-
ctBre c ODTUHT AH Ykpannst um. b. 1. Bepkuna u Xaps-
koBckuM HIMIM MOHOKpUCTAIUIOB, a TakkKe ¢ 3arlopoK-
CKUM TUTaHO-MarHueBbIM KoMOrHaToM. Heobxommumo Bo-
300HOBHTH KOOTEPALMIO C MHHCKAMH TPEANPUATHIMHA
KBTOM n HUTI®DII (ctapbie Ha3BaHus) 1O pa3paboTKe
ABTOMATHYECKHX (DOTOIITAMIIOB M yCTAHOBOK JIJISI IIPOEK-
ITUOHHOW (hOTOMTOrpaHHU HA TIIACTHHAX OOJIBIIIOTO JHa-
Mmetpa (CLLIA paboTtaroT Ha KpeMHHEBBIX IJIACTHHAX ANa-
MeTpoM Oosiee 200 mm, a Mbl — nuamerpom 80 mm). He-
00XOIMMO NIPUBIICUEHHUE MOIIIHBIX CHJI B 00J1acTH IIU(po-
BOI 00pabOTKH U300pPAXKESHUH C TIENTBIO CO3JIaHHs OOPTO-
BBIX M HA3EMHBIX KOMITBIOTEPHBIX CHCTEM.

B xoormeparmu npearaeTcs Co3aaTh TPyMITHPOBKY
u3 3—4 reocTalMOHAPHBIX CTaOMIN3UPOBAHHBIX ILIAT-
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(hopM ¢ TEIIEBU3MOHHOM ammapaTypoil Ha OCHOBE MHO-
TOMaTpUIHBIX (I)OKaJ'I])HI:IX PCUICTOK, YyBCTBUTECIIbHBIX B
JMana3zoHax 3 ¥ 5 MKM, a TaKkXe IpyIIUPOBKY, aHAJIO-
ruuHyio Low SBIRS Satellite.

ke B Hadase 80-x rogoB XX Beka, MpUCTymast K

pa3paboTKe HECKAaHUPYEMbIX MAaTPHYHBIX TBEP-
JIOTEIBHBIX TEIEBU3NOHHBIX NATYHKOB OOHAPYKEHHUS,
aMepHUKaHIIbl OPUEHTUPOBAIMCH HA CO3JJaHUEe MHOTOMAT-
PUUHBIX MO3aHYHBIX (POKATBHBIX perreTok (MPP) (Focal
plane array), cocrosimux u3 Habopa (hOTOIMPUEMHBIX
MOJYJIEH, U3TOTOBJIEHHBIX O TAK HA3bIBAEMOU Z-TEXHO-
JIOTHH, KorJga B X—Y-IDIOCKOCTH pacroararotcs (ho-
touyBcTBUTENbHBIE MaTpuaHble IK-BUC, a B Z-nampas-
JICHUN — CXEMbl KOMMYTalluH, YIIPaBJICHUA U IIPEaABa-
puTensHOI 06paboTKU BUaeocurHana (puc. 2) [9].

LEVEL 5. FOCAL
PLANE

(a) [MONGUITHIC TECHNOLOGY R )
- CRYOGENIC TEMP < 40 K
+ PHOTOCONDUCTIVE MODE
o SURFACE CHANNEL CCD
® INTRINSIC Si
. VISIBLE AND NEAR IR
. ROOM TEMP
+ LARGE: ARRAYS -
® INTRINSIC NARROW-BAND
- MATERTAL QUALITY
« UNSTABLE NATIVE OXIDE

(B) [HYBRID TECHNOLOGY

DETECTORS o  INTRINSIC_NARROW-BAND
S - INJECTION EFF ICIENCY
~ - ELEMENTAL RESOLUTION
+ THERMAL MISMAICH
o pos
+ SPECIRAL BAND (<30 )
+ PHOTOCONDUCT IVE HODE
» FREQUENCY BANDW IDTH
® EXTRINSIC Si
., TNJECTION EFFICIENCY
+ ELEMENTAL RESOLUTION

HYBRID

Puc. 2

[Ipu 3ToM ecnn umerorces B Buny M®P uig tenecko-
1a, paboTaroIEero B BUIIMMOM Juara3oHe — B-, V-, R-,
I-nmnanazonax MexayHapoaHOH (GOTOMETPUIECKOil CHc-
tembl (MDC) —0,4...1,2 MM, To ioctpoerrne MOP s
TEJECKOa Ha JTOM MPAKTHYECKH 3aKaHIMBAETCS (CM.
puc. 2). Ho ecim TpeOyercst obecrieunts padoty B K-, L-,
M-, N-, Q- u ap. quanazonax M®PC (2,0...25,0 Mxm)
i paboTy B BUAUMOM JIHANa3oHe ¢ OOJNIBIINM BpeMe-
HEM HaKOTUTICHUSI, TO HEOOXOIUMO 00ECIIEYNTh CTBIKOBKY
M®P ¢ kocMUYECKOM UM HA3€MHOM CUCTEMOM OXJ1aX-
JIEHUs1 HA KpUOTEHHOM YPOBHE TEMIIEpaTyp.

Camoe napaJIoKcaJIbHOE, YTO NEpBBIE AKCIICPUMEHTAIbHBIE 00-
pasupl OXJIAKIaeMbIX Z-Moay el mosiBruch y Hac B LIHUM «Omekt-
POH» — €CIIK He paHblIe, TO, KAk MUHIUMYM, ogHOBpeMeHHO ¢ CIIIA

[10, 11]. Ognako Bce 3TH pabOTHI JABHO MPHOCTAHOBIICHBI, XOTS He-
OoJIBIIIKE TBOPYCCKHUEC KOJUICKTUBBI, CII0COOHBIC BO30OHOBHTH ux, eme
COXPaHUIKCh.

OtpanubiM siBisiercst TOT akT, uto JIOMO ocBomiio pa3paboTKy
Y IPOU3BOJICTBO JIETKUX METPOBBIX KOCMHYECKHX TelecKomos [12],
YTO OTKpPBIBAaET BO3MOHOCTH co3nanust CIIPH c teneBu3nonHOM an-
naparypoii, odecreunBaroiieii obdansHOe HAOMIOICHHE U OTTOBEIIe-
Hue o myckax MBP 1o BceMy ceBepHOMY MoJIyIIapHio 3eMiH, eClii
anmaparypy ocHacTuTb MOP.

Jatumnk obHapyxenns — M®DP — nipescrasnser co-
001 Habop MOJTYJCH MO Z-TEXHOJIOTHH, CTHIKYEMBIX TI0
BCEM YETBIPEM CTOPOHAM C APYTMMHU MOIYJISAMMU IIPaK-
THUYECKH 0e3 He(hOTOUYBCTBUTENBHBIX 3a30poB [9, 13].
Pa3menienne oTneIbHBIX MOAYABHBIX (POTONPHUEMHBIX
ycrpotictB (PITY) B nnamazonax 3—5 u 8—12 MM ¢
HEOOJBIMMH 0O0OBbEKTHBAMH (JIMaMETPOM TITABHOTO 3€p-
kana 300—400 MM) Ha HU3KOOPOHUTATBHBIX CITyTHUKAX
MOIJIO OBI IPUBECTH K CO3AAHUIO CHCTEM OOHAPY>KEHHS
LieJIel 1 HaBeJIeHUsI Ha HUX BBICOKOTOYHOI'O OPYXKHUSI.

Jiist obecnieuennst HeOOXOAUMOI UyBCTBUTEIBHOCTH
1 m1o0abHOTO yria nodist 3peHust MOP nomkHa pacrio-
maratbcsi B (hokyce MerpoBoro Teneckomna llmmnra c
YIJI0M TIOJIst 3peHwst mopsinkal 6°.

9
Puc. 3. Koncrpykuus ¢oronpuemHoro monyns it MOP:
1 — TT®III; 2— xoopauHATHAs IMHA; 3 — ITOJMUMHUIHAS IUICHKA,
4 — OKHO B IJICHKE JJI51 MUKPOCBApKH; 5 — aIIOMUHHUEBAsI IOJIOCKA;
6 — BUC; 7 — neuarHas rmiata; § — KOpIyc )OTOIPHEMHOTO MOy~
ns1; 9 — dacku (5 MKkM)

KpunocrarupoBanne M®P Bo3MOXKHO C HCITOIIB30Ba-
HHUEM Ta30BbIX KpuoreHHbix MarmH (I'KM), padoTtaro-
muX 1o nukiTy CTHPIIMHTA, ¢ TEIUI00OMEHHBIMH TeIne-
BBIMM KOHTYPaMH M aKKyMYJIsITOPaMH XOJI0/1a Ha IUIaBs-
HIMXCSl KPUOTEHHBIX BelleCTBax (TBEpIblid HEOH, TBEP-
JBII a30T, TBEP/IBIN aproH, TBepAbIil mponan) [14, 15] .

Tun I'KM, Temneparypa kprocratupoBanusi MOP u,
CJIEIOBATENIbHO, THUIl aKKyMYJIITOpa X0JIo[a ONpeaes-
I0TCS CHEKTPaJIbHBIM TMAlla30HOM YYBCTBUTEJILHOCTU
M®P. Jluana3oH TeMneparyp KpuoCcTaTUpOBaHUI — OT
30 o 80 K [14, 16]. LlupkynsaruoHHas AByXKJIaaHHAs
CHCTEMa OXJIAX/ICHUs (POTOIPUEMHOT0 Jatuuka /2, 13
(puc. 4) KCTIONTF30BATACH B CYOJIIMMAITHOHHOM aKKyMY-
nsitope xosona (CAX) KT-12, paspaborannom @TUHT
AHY [17]. Ona mo3BOJISIET MIPH MEPHUOTAIECKOM OTKITIO-
YEHHUHU IIPOU3BOAUTH OTOTPEB JATUMKA OOHAPYKEHNUS IS
YCTpaHEHHSI KPHOOCAIKOB.

AKKyMyJISITOPBI XOJIO/1a Ha TUIABSIIIIUXCSI BEIIECTBAX
MpekpacHo 3apekoMenpoBan cedst Ha KA «Bera-1» u
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Puc. 4. ®ITY na ocHoBe ' KM Crupnuara ¢ akkymymsiTopa-
MH XOJIOZIa Ha TBEPAOM HEOHE:
1 — I'KM Crupnunra; 2 — 2-a ctyneab [ KM; 3 — akpan; 4 —
KOHTEIHEp ¢ TBEpAbIM HEOHOM; 5 — TeroooMeHHuk TTOOIL; 6 —
TTDOII; 7 — oxnaknaemblit GUIBTP; 8§ — BXOIHOE ONTHYECKOE OKHO;
9 — HapyxHbIi Kopryc; /) — 3meeBukH TerioooMeHHUKOB TTOII u
HEOHa; /] — KOHTEHHEp € KUIKHM BOLOPOIOM; /2 — IPUBOA LIUPKY-
nsponHoi# cuctembl TT®OIT; 13 — crumbonnbii Hacoe nyist Hy; 14—
TEIIOU30UPYOLINE OMOPBL; /5 — 3MeeBUKH TerutoooMeHHIKOoB ['KM
U HEOHa; /6 — KOMITPECCOp ISl TEIIIOOOMEHHOTO TelTHst

«Bera-2» Bo Bpems maBHbIX ceaHcoB 06.03 1986 r. u
09.03 1986 . 1pu TENEBU3UOHHOU CHEMKE A1pa KOMETbI
I'annes u npu TeneBu3noHHOM cheMke Poboca B 1989 T,
xorna KPT mns oxmaxnenus [13C-marpui nomananu
MIPAKTUIECKHU O] IPSIMYTO COJTHEUHYO 3aCBETKY Ha 30—
40 muH [18, 19]. Pecypc HenpepbIBHOMN paboThI 60pTO-
BOM TEIIEBU3MOHHOM armapaTtypsl He MeHee 3—35 JieT npu
motopecypce I'KM Bcero B 5000—10000 9 obecrieun-
BaeTcs 3a cuet BkitodeHus [ KM neproamaecku Ha 2—
3 yaca B CyTKH JUIsl OTBEPXKJICHHS PACILIaBIEHHOTO (32
CYeT TEIJIONPUTOKOB OT JAaTYMKOB OOHapykeHust 1 KA
[16]) kproreHHoOrO BeliecTBa B aKKyMyJIsITOpax XoJo-
na. ITpu aTom xonononpoussoaurenbHocTs ['KM qomxk-
Ha OBbITh B 5—6 pa3 BhIIIIE, YeM CYMMAapPHBIH TEIUIONPH-
ToK K @ITY u akkyMyasaTopaM X0JI0[1a, YTO BIIOJIHE pe-
aJIbHO TIpH 3HepromnoTpedaennu 1,2—1,5 kBT.

skksk

Takum 00pa3oM, TpeACTaBISACTCS HEOOXOAMMBIM H
TEXHUYECKH BO3MOXHBIM CO3/IaHUE CUCTEMBI T100aiTb-
HOTO TUCTAHIIMOHHOTO 30HAMPOBAHUS CEBEPHOTO MOJTY-
mapus 3emin B UK-nuana3one ¢ reocraninoHapHBIX Op-
6ut. Takas nmporpamMma MOXKET OBITh peajH30BaHa Ha
MEKHAI[MOHAJILHOM YPOBHE.
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