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METOOAMYECKOTO M HOPMATUBHO-TEXHHUYECKOro oOecliedyeHHs aTTecTa-
UMK "MHTEJUIEKTYAJIbHBIX NATYUKOB, B TOM YHCJIE B HUHAMHYECKOM
peXxume.

B wurore nposenenuss HUP, a 3zatem u OKP nomxHa ObITh CcO3-
HaHa IMMpOKass HOMEHKIATypa MHTETPAJIbHBIX JaTYIUKOB HOBOI'O ITOKO-
JICHUS C CVYIIECTBEHHO YIYYIICHHBIMHU I10KAa3aTeISIMH TEXHWYECKOIO
YpOBHS, NMpeIHA3HAYEHHBIX JUIS UCIIOJIb30BAHUSA B MEPCIIEKTUBHBIX H3-
HEJINAX paKeTHO-KOCMUYEecKoil TexHuku. HecoMHEHHO, 4TO MOAMPH-
KalMyd TakuX NJATYUKOB HAWIOYT IPMMEHEHHE B TAKMX OTpaciisIX Kak
aBUAllWs, SHEPreTUKa, METALTYprusd, MEAULIUHA U OP.
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HAMPABJIEHUS1 PASBUTUA CUCTEM
OTOBPAXEHUA UHOOPMALIUA
NMAJIOTUPYEMbBIX KOCMUYECKUX ANMAPATOB

10.A. Tanuenko

Hay4yHo-HccneaoBaTeIbCKUii HHCTUTYT aBUALIMOHHOTO
obopynosanus, r.2KykoBckuit, MockoBcKas obnacTb

CyluecTseHHas OCODEHHOCTb MWIIOTMPYEMbIX KOCMMYECKMX annapa-
TOB, CO3paHHbIX B PoccuM, COCTOMT B LUMPOKOM WCMOMb3OBaHWM NpPO-
[PaMMHO-BPEMEHHbIX METOOB YNpaBneHus foneTom u GopToBbimMK Ci-
CTEMaMM W aBTOMaTM3aLMM YNpaeneHMs [BMKEeHMeM annapara M
TEXHONOMMHECKMMM NpoLieccamu. Bce aTo nossomMno enepsbie B MMPOBOM
MPaKTUKe NepeiTM OT PasBepHYTbIX K MHTErPUMPOBaHHBIM CHCTEMam oTob-
paeHus MHGPOPMALMM Ha OCHOBE METOAOB . OKATUA  KOMaHO-
uHpopMaym. B poknane nokasaHbl 3BOMIOLMA  KOMaHAHO-CHIHAMbHBIX
MyNbTOB M MYNbThl OCHOBHBIX (3TanHbix) Kopabnedi, a TaloKe NpepyioKeHa
CTPYKTYpa nepcreKTMBHOM uHTerpuposanton COM.

Hactoswyii maTepuan SBNsSEeTC AOMOMHEHMEM K AOKNAAY, KOTOpPbIA
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6bin cenaH aBTOPOM Ha MEMAYHaPOOHOM CeMMHape o 6opToBomy
obopyposaHMio B pamkax Mocaspowuoy-92 (12.08.92).

Beepnenue

H3sectHO, yTO B PoccHM OCHOBHBIM TPaHCIIOPTHBIM CPENCTBOM
JMOCTaBKH 3KMUIIAXEW Ha OOpT OpOMTANIbHOW CTAHIIMHU SABJISETCS IIMJIO-
tupyeMbiid kocmuueckuil ammapat (ITKA) "Coo3". OtoT Kopabip umen
HECKOJbKO MoOAMGUKalMil, OCHOBHBIE u3 KoTopeix - "Coro3",
"Coro3-T", "Coro3-TM".

Hapsiny ¢ atum B CCCP co3maBanuce kopabmau "3oHg" (obier
JIyuer), H1-JI3 (nmoner na Jlyny m o6patHo), IIKA tuma "Boctok" ¢
MCKYCCTBEHHOM TSIKECTBIO, NMWIOTUPYEMbIE TPAHCIIOPTHBIE KOpadiu U
CTaHLMU cepuHu "Anmaz”.

OcobeHHocTh oTeyecTBeHHBIX [1KA - mporpaMMHO-BpeMEHHOE U
ABTOMATHYECKOE YIIPABJICHUE IBUXEHHEM, IPOIIECCAMUA M CUCTEMAMHU.
Taxkoi momxon okasan CyLLIECTBEHHOE BJIUSHHE Ha IOCTPOEHHE YeJo-
BeKO-MaluMHHOro uHrepgeiica (YMH) KA.

Ha kopabisix cepum "BocTok" BMelIaTeabCTBO 3KMITAXa IIpen-
yCMaTpuBaJIOCh B MUHUMaJIbHOM obObeMme. Tak, ms nepexoma Ha pyd-
HOE YyIpaBjleHHE (pyyHas OpHUEHTalMsI) KOCMOHABTY TpeOOBaJIOChH
BCKPBHITh MAKET, B KOTOPOM Haxonwics IMdp BKIIOYEHUS KOIOBOIO
* 3aMKa. [lludp Obul M3BECTEH MPEeANPHUATHIO-TIOCTABILIMKY IYJIbTA U
[JIABHOMY KOHCTPYKTOpY Kopabisi. [IporpaMMmel 1oJjieTa BKIIIOYAIUCH C
3emin.

ITyner 1 npubopHas nocka I[MKA "Boctok” mokasansl Ha puc. 1.

OTH MNyJAbTHl CYIUECTBEHHO MeEHbIIe MyibTa Kopabns "Mepkypuii"
(CILIA) u nyneToB nr060oro camosiera. B nmpuGopHoii mocke BIiepBbIe
NMPUMEHEH MHTErpajlbHblii HABUTAUMOHHBIA WMHIWKATOP, KOMOHMHHpPO-
BaHHBII MMPUOOP KOHTPOJISI MPOrpaMMHBIX PEXHUMOB paboOThl CUCTEMBI

yIIpPaBJIeHUs], MHOTOCTPEJIOYHbIE MPUOOPHI U Ap.

Puc. 1. Mynot ynpasneuns NKA “Bocrox”
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Haunnas c [TKA "Coro3", koHUenuus: nocrpoenuss YMHU cyiue-
CTBEHHO YTOYHSIETCA: KOCMOHABTaM, TaK Xe€ KakK M OIlepaTopaM LEHTpa
yripasienust moneroM (LIYII), npenocrasisieTcss BOSMOXHOCTh ITOIaYU
MPAaKTUYIECKH JTIOOOM KOMaHIbI, BbIIABAEMOl aBTOMATHYECKU. DTO IO-
TpeboBaNIO 3HAYUTEIbHOrO O0ObeMa WHQoOpMaLUU, HEOOXOMUMOW s
[IPUHSTUS PELLIEHMS.

[Mpy TpamMIMUOHHOM IMOAXOAE ITOCTPOEHUS ITyJIbTa CUCTEMBI OT-
obpaxenus wuHpopmammu (COUN) ysenuueHue oObEMa KOMaHA-
nHdopmauuu (KHW) compoBoxnaercsi NMpoIOpLIMOHAIbHBIM YyBEIUYe-
HUEM HX IUIOIIAOM, oObeMa M COOTBETCTBEHHO MACChI, YTO HEIOIly-
ctuMo s TTKA.

IMpakTuka moTpeGoBasia HOBBIX MoaxoxoB K rnocrpoeHuo COU
Ha ypoBHe maHeneit YMMWM. Takoit momxon Obul paspaboraH, U OH
[IPHUMEHSUICS Ha BceX IMOCHEAYIOIIUX KopabigxX W CTaHLMUAX, HAYMHAas,
Kak yxe ykasbiBaJoch, ¢ ITKA "Coro3". B ocHOBY 3TOro noaxozna mo-
JIOXKEHBI TMPUHIMIIBI CXAaTHsI KOMaHO-WH(OpMalUUU WINM [PUHLIMIIBL
[ocJiefoBaTeIbHOrO TpeabsBiaeHUs M BBoga KM c moMouueio MHOro-
(PYHKIIMOHAJIBHBIX CPENCTB OTOOpaXXeHUSI U BBOIA.

Peanu3anus 3TUX TOJXONOB BO3MOXHAa IIpU MEPEXOAE Ha Ipo-
rpaMMHO-BpeMEHHBIE CIOCOOBI YIIpaBJIeHUs IBMXEHWEM alrapara,
TEXHOJIOTHYECKUMH TIpolieccaMH U cUcTeMaMu oObekTa. Bo3MOXHOCTD
[IPOrpaMMHOTIO IPEJICTABICHUS LieJieid M 3anay rnojeta U GyHKIMOHU-
pOBaHHSI CHCTEM JOKa3aHa B paboTax COBETCKOIO Y4EHOro
I'.B.Kopenesa [1]. “

OcCHOBBIBAsICh Ha 3TOM, a TaKXXe Ha BO3MOXHOCTHU MEpPapXHUUECKO-
ro MpeacTaBNeHUs LieJIed M 3amad I1oJieTa, CUCTEM OOBEKTa, TEXHOJO-
rMyecKux onepanuvii u ap., 6putm paspaboransl COU ITIKA "Coro3z",
"3ounp"”, H1-JI3, "Anmas", cranuuii "Camot”, "Mup"”, BKC "bypan”,
MHOTMX Ha3eMHbIX KOMIUIEKCOB. IIprMepbl HEKOTOPBIX ITYJIBTOB 3TUX
CHUCTEM IpHUBEIEeHbI Ha puUc. 2...4.

| OPraHOB py4HOrO ynpasne-

HUA KOocmuueckoro kopabns “Coios”
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KomaHgHo-
UrHasnbHoe
none (npaeoe)

KomaHoHo-
CUrHansHoe
none (nesoe)

MHOrodYHKLMOHANBHBIA 3/1EeKTPOHHBIN

MNynbT ob6MerHa nHbopmaumen
uHouKaTop ¢ ucnonb3osaHuem IJ1T

c 6opToBoii IBM

Puc. 1. Cucrema orobpaxxerus mHGopmauum M OPraHOB YrpasneHus
MNKA "Coio3-T"

ONeKTpoNOMUHECLIEHTHOE
Tadno (3J71AN)

3kpaH NHpopMaLMOHHO-
NOWCKOBOW CUCTEMBI

MNpunbopbl CO CBETOBLIM
OTCYETOM

_MHeMo- 1 undpoBble
WHAMKaTOpbl Ha ocHoBse 3J1A

| BUAEOKOHTPOSbHOE
YCTPOWCTBO

Fa3o- Wy KoMaHaHO-CUrHanbHoe
paspaaHbIii/ ‘

e, £ [EEEEREREEL BT none
MHOMKaTOP

Puc. 2. MynsT LEeHTPANLHOrO NOCTA CTaHUuK "Anmas”

OcHOBHBIMU cpencTBamu  mpencraBieHHeIXx COHM  gsisiorces
MHOTO(MYHKIMOHAIbHBIE MHIUKATOPBI € 3JEKTPOHHO-TYYEBBIMU TPYO-
kamu (DJIT), [OuciUielHBIE MPOLECCOPHI, MaTpUYHbIE KOMAaHIHO-
curHaibHble yetpoiictBa (KCY) viau KoMaHIHO-CUTHAIbHAs JIMHEHKa
(KCJI), xomannHo-curHaibhbie nmoisi (KCIT) U MHorodyHKIHMOHAb-
Hble nyabTel yrpasienus. IIpu atom KCVY ssnsiercs ceeprkoit KCII, a
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KaXIBIA M3 3THX ITYJBTOB - YACTHBIM CIIy4aeM ITyJIbTOB C UepapXude-
CKUM criocoboM wu30upaHuss oOBeKToB ympaeneHust [2,3]. O6uias
CTPYKTYpa M TEpexon OLHOTO THIIA B IPYroi M3oOpaxeHbl Ha pHC. 5.
Kak BumHo u3 pucyHka, KCII moxer ObITh IpEICTAaBICHO B IBYX
dopMax: ¢ KIaBHaTypoll, PasMEILEHHO! IO mepugepunt nHpopMaIy-
ogroro mnoist (KCII), ¥ ¢ NpoCTpaHCTBEHHO pa3ge/IeHHOW KIIaBUATYy-
poit ¥ uHpopMaIMOHHBIM IoneM. CBepTKa MHAOPMALIMOHHOIO IT0JIA
MO3BOJISIET mepeiiTi K mynpTaM muciuteiiHoro tuma (ITY D-tuma). K
cpeacteam D-tuma comarcas COM ympaBineHUSI NBHKCHUEM, HHpOp-
MALIMOHHO-TIOMCKOBBIE CUCTEMBI, CHCTEMBI KOHTPOJISI U HAOIIONECHMS.

cEEs558 Ceanal o H
ssssss 0 P als e
5558588, @l Gl
I. MuoroxaHanphuil DyABT M"Emﬁ lelalolc) 3. m&m
Ao é Cc- | o Ta;t <
K

< "
2.3 E@%‘é’é@@ 3.3 3.4

Puc. 5. Tunsl KOMGHAHO-CUTHANBHLIX NYJNILTOB YNPABNeHUs

WHXeHepHO-TICUXOJIOTHYECKUe UccienoBaHus [4] mokasamy, d4to
KCIT uenecoobpa3sHo MPUMEHSTh MPU pasMepax MATpUYHOIO IO HE
Goee 9x9 staeex, KCY (KCJI) - mist ympasieHus C1aboCBSI3aHHBIMHU CH-
cremamu. IyabTel ¢ MepapxudecKuM (IynasT 2.1 puc. 5) WM afpecHbIM
u3bupaHueM (IMybT 2.2 pUC. 5) OOBEKTOB YIPABICHUS PEKOMEHIYIOTCSH
VI CHUCTEM ¢ OOJbIIMMKM MHQPOPMALMOHHBIMM IMAHESIMU M C OIrpaHH-
yeHHOIl 30HOM mocsraeMocTH. ONTHMMAIBHOM CTPYKTypoil MH{PopMaru-
OHHOTI'O TOJIS B TAKUX ITYJIETAX SBISETCA ToJie ¢ Tabno pasmMepoM 3X3 sde-
ex [2,3]. KCII ucrnonssosamuch Ha Kopabmsax "3onn’, H1-JI3, "Ammas’,
"Coro3-TM", "Bypan" u Ha cranuuu "Camor”. KCJI "3oHI"-Ha Kopabisix
"Coio3" u "Ammaz" u craHnud "Camor’, a IyJbThl C HEpPapXUIECKHUM
MHOTOCTYIIEHYaThIM HM30MpaHueM OOBEKTOB YIPABJICHUS - Ha CTAHIUHU
"Mup".
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Puc. 6. COM-0Y uyenrpansHoro nocra flOC "Mup”

1- nynsT (NQHENs) KOHTPONS MABHLIX NAPAMETPOB CMCTEM CTOHUMHA; 2 - ra30pa3spsaaHbie
skpaHHbie uHankatopsl ([PU)(256x256 anemeHTOB pasnoxeHus, MOHOXPOMHbie), uHdop-
mauuoHHo-ynpaensiowen cuctems (MYC); 3 - Tabno MYC pyuHoro koHTypa ynpasneHus -
NYC PKY; 4 - [PU uHpopmaumoHHo-cnpasouHoi auanorosoii cuctemsl (MCOC); 5 - TB-
MOHMTOP; 6 - MOHOXPOMHbIe BUpeomonnTopbl Ha JTT aucnneiroi cuctemsl "Cumson”; 7
- NynsT (NQHenL) aBAPUHMHO-NPeayNpeauTensHOM cucTembl curHanuaaumum; 8- nynet UYC
(nyneT k cucteme no n.2); 9 - nynsT nopaum pyursix komans UYC PKY (nynet k cucteme
non.3); 10 - nyneTel 06MeHa uHbopmaumeirt ¢ BLIBM pucnneiHon cuctemnr "Cumson”; 11
- nynsT obmena urdopmaumeir ¢ BLUBM cuctemn MYC

[TpumepoM OOJBLIOW CHUCTEMBI, B KOTOPOM MCIIONB3YIOTCS BCE
turnsl myaeToB, apisgercs JOC "Mup”. KoMrnoHoBKka mynsTa U €ro co-
cTaB IToKa3aHbl Ha puc. 6. [Ipumepamu 6oiee BBICOKOIO YPOBHSI MHTE-
rpallMy SABIAIOTCA MyJbThl pabouux Mect 3...6 kopabns "bypan". K
OCHOBHBIM CpEICTBaM 3THUX ITyJIbTOB OTHOCSTCS: BUICOKOHTPOJbHBIE
ycTpoiicTBa TeneBu3noHHOro Ttumna (TB -MoOHUTOpHI), IUCIUIEHHEBIE
npoueccopsl  (JII1), MHOropyHKUMOHATBHBIE ITYJIBTHI YIIPABICHUS
(M®ITY) u BBoma undopmauuu, 9BM COH.

Takum obpaszoMm, anamm3 COUM IIKA noxaspiBaer, YTo OHU pa3-
BHUBAIOTCS B HAalpaBJIeHHH MHTETpPAllMM CPEACTB U METOLOB OoTOOpaxe-
HUsA U1 BBoma MHbopMmauuu. IIpu 3TOM BO3HMKAaeT HOBasl Ipobiema -
CTPYKTYpHpOBaHHE MaHeJ U ITyJabTa uHTerpupoBaHHot COMU.

CuHTe3 naHenu nynbTa uHTerpupoeanHoin COUN
CJI0OXXHOro o6bekTa

CyuiecTBeHHOM 0COOEHHOCTBIO OOPTOBBIX KOMILIEKCOB YIIpaBIIE-
Hus ITKA, kak ObUIO OTMEYEHO BBIIE, SIBISAETCA IMPOrpaMMHBIN CIIO-
co0 ympaBjleHHs KaK IBHXXEHHEM OOBEKTa, TaK U €ro TEXHOJIOoruye-
CKUMM TIIpolleccaMH M cucreMaMd. Bo3MOXHO mporpaMMHoOe
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[pelcTaBleHUe JI00ON 3amaHHOW Hamepen Liejad OBUXeHus [1]. Ho-
CTHXEHHE LEeJIU BO3MOXHO HECKOJbKMMM IIyTAMHU. BpIOOp HawIyd-
[IEr0 M3 HUX - 3TO BBIOOp MIaBHOM IporpamMmbl. Ha mi00yio mesitenn-
HOCTb, B TOM YHCJI€ U IBUKCHUSI, HAKJIAABIBAIOTCA OTPaHUYECHUS.

[TapameTp, XapakTepHU3yIOILUiA 1IeJIb IBUXECHUSI, pa0OTHI CHCTEMBI
- IaBHBIM mapamerp. OrpaHuM4YeHHUs], HAKJIAALIBAEMBIE Ha I1ApAMETPEI
1IeJIM, - TVIABHBIE OTPAaHUYCHUSA. ,

JIi00as cucreMa MMeeT IJIO0AIBHYIO 1I€Jb, KOTOpass MOXET OBbITh
[IpeIcTaBlieHa B Buae uepapxuu ueneil. JIxo6oi o6bEKT MOXET OBITH
[IpeICTAaBJIeH B BUIE MepapXU4yecKoil cTpyKTyphl. Mcxonda U3 BO3MOXK-
HOCTH HEepapXWYECKOro M IPOrpaMMHOrO IIpENCTaBICHHIN LIEJIEH U 3a-
a4 I1oJieTa CHUCTEM OOBEKTa U TEXHOJOTMYECKMUX IIPOIIECCOB, 4 TaKXKe
Ha ocHOBe aHaitu3a TeHaeHIMH pa3Butusa COU-OY o06beKkToB, cUHTE-
332 KOMaHIHO-CHUTHAIBHBIX IIyJbTOB, HA pHC. 7 MpuBeaeHa OOOOIIEH-
Hasl cXeMa IIaHeJHd IyJbTa C MEpApXUUYECKUM IIPEICTABJICHUEM HH-

dopmaLuu.

e 0 BN 0 R e mEET ||,

il ==l |

oo © 00 00 000 O ® 000

Puc. 7. O606ienHas cxema naHenu nynsTa uHrterpuporaHHoi COM c
MepapXu4ecKon CTPpYKTypoOn:

1 - ungukaums obobLlieHHoro coctonHua cuctem obvekTo; 2 - naHens Geaonac-
HOCTM, UHAMKOUMA OBAPHIHBIX COBBITUI; 3 - MHAWKALMA MABHLIX NAPAMETPOB, Orpa-
HUYEeHWi; 4 - NaHenb 30sBOK Ha OBCNYXMBAHWE, NOHENb LENeyKa3aHui; 5 - MHoro-
$YHKUMOHQMbHBIE MHAUKATOPLI AMANOTrOBON CUCTEMBI, NAHENb WHAMKALMM TNABHbIX
NAPAMETPOB CUCTEM, NOACUCTEM, 309B0K HO obcnyxueanue; 6 - naHene onepa-
TMBHOTO YNPOBNEHWUA FMABHLIMU NPOLECCAaMM W NOKANU3AUMK 0CoBbiX CUTYOUMI
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JIns oLleHKH OOIIei CHUTyalluM IpeAHasHadeHa IaHe]b MHIWKA-
i o0OOOLIEHHOro cocTosHUS cucreM. Ecium Bce HOPMaJIBHO, TO
dopMupyercd "MTHHUS CIOKOWCTBMSW M3 3€JICHBIX CHUTHAIM3ATOPOB.
[Tpy HaMIMYMK OTKJIOHEHHUS OT HOPMbI 00OpasyeTcsi pasphblB U BKIIIOYa-
eTcsi, HaIpUMeEp, XEJNTHIA (mpexynpeXaaoumii) curHanusarop. Eciau
DY 3TOM OTKJIOHEHHE CBSI3aHO C KPUTHIECKOW CHTyalle#, TO BKIIIO-
yaeTcsd AaBapUMHBIA CHTHAIM3AaTOp M Jajee cpabaThIBaeT CHCTEMa
LEHTPATH30BAHHOM CHUTHAIM3allMM KaK 4YacTh CHCTEMbl MOIIEPXKKHU
oreparopa.

C »TOoro MOMEHTAa BBIYMCIHUTENIbHAS CUCTEMa HAaYMHaeT BECTH
oreparopa IO OIpeneJeHHOMY ajiroputMmy. Bmecre ¢ Tem, omeparop
HMMeEeT BO3MOXHOCTh OTKA3aThCsl OT IIpeliaraéMoro CHUCTEMOM airo-
pPUTMAa U peaTn30BaTh CBOIO CXEMY BBIXOA U3 KPMTHYECKOH CHUTyallWH,
IIOJIb3YSCh IHAJIOrOBOIl CHCTEMO, ITIOCTPOEHHOM Ha OCHOBE MHOIO-
PYHKIMOHAIBHBIX CPENCTB OTOOpaXEHUS.

Ha maHenu I1aBHBIX ITApaMeTPOB MOTYT OTOOpaxaTbcs HasBaHMS
[JIaBHBIX NPOrpaMM, KOTOpBbIE PEANU3YIOTCSI B TEKYIIUH MOMEHT CH-
CTEMOIl yrpaBieHusi. XOx IporpaMMel 6ojiee NETAIbHO MOXET OTOO-
paxaTtbcsd Ha mguciuiesx. I[Ipy HEUCNONHEHUH KakOH-IMO0 KOMaHIbI
IpOrpaMMBbl BBIIAETCSl CUTHAJ, ¥ OIIEpaTop BPYYHYIO IOAAET KOMAaHLY,
KOJl KOTOpOii mpeicTaBnsieTcs Ha 3KpaHe. Kak BuIHO, IpH Iporpamm-
HOM VIIpaBJIeHHH KOHTPOJUPYETCS UCIIOJIHEHHE IIPOrpaMMBbl, a HE pe-
maeTcsd 3agada IpsmMoro ympapieHus. Ha BepxHeM ypoBHe MepapXHH K
[JIaBHBIM I1apaMeTpaM MpeaiaracTcsi OTHECTH TEKyllee BpeMs U I10JIO-
XeHue Kopabiid (CTaHIIMH) OTHOCUTENBHO 3€MIIM, K IVIABHBIM OIpaHu-
YeHHAM - ITapaMeTpbl 0€30MaCHOCTH 3KWIIaXa: JaBJIE€HUE, TeEMIIeparTy-
pY, Ta30BBI COCTaB BO3MyXa B KaOMHE, a TakKXKe HanpssKeHHe W TOK
HMCTOYHMKA 3HEProCHaOXEeHUS.

Ha ypoBHe moacucTeM, MoA3agay M IMOAIPOLIECCOB Ha 3KpaHax
OpraHM3yeTCcs aHAJIOTUYHOE IPEACTaBIeHHEe U B3aMMOAEWCTBHE.

W3 U3I0XEHHOro BHAHO, YTO NMpuHIMNUanbHo Bcsi COU Mmoxer
OBITH CBEIEHA K OMHOMY 3KpaHy. OnHaKo Ha IMpakKTUKe TaKUE€ CHCTEMBI
Heu3BecTHbl. Kpome Toro, cosnanue onHoskpaHHod COM HepeanbHO
U3 cOOOpaxXeHUi XUBYYECTH, HAIEXKHOCTH M OE30IIaCHOCTH.

Ha ocHoBe IpeACTaBI€eHHON 3[ECh CHUHTE3MPOBAHHOM IaHEIH
nyneta uHTerpupoBaHHoit COM Ha puc. 8 mpuBeNeH HNpUMEp IIyJIbTa
turnoBoro paboyero Mecrta ITIKA.

Cinenyer oco00 OTMETHUTb, YTO IPOBEICHHBIA HAMH aHAJIMU3
npyuHUUIoB noctpoeHnst COM coBpeMEHHBIX 3JIEKTPOCTAHIIUM, BKIIIO-
yag aTOMHBIE, U JPYIMX CJOXHBIX IPOU3BOIACTB IIOKAa3bIBAET, 4YTO
CTPYKTYphbl MaHeneil ImynbToB HUHTerpupoBaHHbiXx COM mpaktmyecku
WUIEHTUYHBI. |
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Puc. 8. NMaxens nynsra Tunosoro APM oneparopa no ynpaeneHuio
TEXHONOrMYECKMMN NPOLLECCamMK, CHCTEMamMn 06bexTa v ap:

1- CUTHANM3ATOPbI OBAPHIHBIX CoOBLWeHNi; 2 - Yackl; 3 - BKY; 4 - uentpansHoe
CUrHaNbHOE TABno; 5 - MHAMKATOPLI MABHLIX NAPAMETPOB; 6 - KHONOYHLIE Nepe-
io4aTenM 0coBO BAXHbIX KOMAHA; 7 - NynbT C MHOTOCTYNEHYaTHM U3bupanuem; 8-
cencophuie YBY; 9 - knaeuarypa M3BM; 10 - cneunanuavposakHas knasnuatypa;
11 - nynbtT aboHeHTa CBA3M

TexHuueckue cpeactsa COU

Jlisl peaM3aLy MpeIJIOXEHHOM KOHUEMIUH IIOCTPOSHHS ITyJIb-
TOB CO3IaHa HeoOxomumasi npubopHast ¥ 31eMeHTHas 0a3a, YAOBJIET-
BOpSIIOLIAsl TPEGOBAHUSIM PAaKETHO-KOCMHUYECKOM TEXHUKH. B TOM HC-
Je:
e KHOIKHU U KHOIOYHBIE [TEPEKITIOYATEIN;
e yachbl, XxpOHOMETpHI, Yachl-KaJIeHIaph U Ip.,
e [UIOCKONPOQMWIbHEIE MalOrabapuTHbIC WHAMKATOPDI TUIIA M4292;
e TUIOCKONPOQWIbHBIE OJHO-, ABYX- M TPEXIIKAIbHbIE npubOphI CO
CBETOBBIM OTCYETOM M CMEHHBIMHU IIKaJIaMH;
e KOMIAKTHBIE PY4KHM YIIpaBieHus OBMKEHHEM KA;
e rpubopbl 3ByKOBOW MHGOPMALMH;
e UHQPOPMAIMOHHBIE CHCTEMBI C KCITOJIb30BAHMEM YBM wu razopas-
PSIIHBIX MaHened Ha 256x256 21eMEHTOB Pa3TOXEHHS,
e MOHOXpOMHBIE (21 cM IO JMaroHaiu) ¥ LBETHBIE (23 cM o gua-
roHaji) 6OpTOBbIE BUIEOMOHUTODBI,
e 1UbPOBbIE 3HAKOCUHTE3UPYIOLIME XUIKOKPUCTALTUYECKUE U CBE-
TOIUOIHBIE TTPUOODHI;
e 5¢deKTUBHBIE UICTOYHUKM MUTAHUA,
e  3JIEKTPONIOMUHECIIEHTHBIE, XUIKOKPUCTATIMIECKUE M TOIYNpO-
BOJIHUWKOBBIE CUTHAJIU3ATOPBI,
e  aMOPTU3ATOPhI [UIS 3ALLUTHI OT BUOPO- U YIAPHBIX MEPETPY30K,
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® 3JIEKTPOHHEIC OJIOKM conpsikeHus ¢ DBM u map.;
¢ PUOOPHI PEryIMPOBAHUS SIPKOCTH.

OrpaboTaHa KOHCTPYKIUSA M TEXHOJOTHS W3rOTOBJICHUS puOop-
HBIX 1OCOK M 1mynbToB IIKA. OTpaboTaHbl CHCTEMHBIE METONBI pas3pa-
OOTKM, U3rOTOBJIEHUS U ITOCTABKHU M3NEIUIA MOBBILIEHHOIO KAYECTRA.

[IpoBefieHBl CaHTUIHEHUYECKUE U TOKCHIIOTMYECKHE HCCIEIOBA-
HMSI MaT€pUaoB U OTPabOTaHbI OrPaHMYMTENbHbIE IIEPEYHH MaTepua-
JIOB U 3SJEKTPOPANHOM3AENNI I MpUMeHEeHMS B Kabuuax ITKA c
JUTUTEJIBHBIM IpeObIBaHMEM Ha opoure.

K ocHOBHEIM MmonacucreMaM M cpencTBam HHTErpupoBaHHex COU
OTHOCSITCS:
® 3KpaHHbIE HHIUKATODEL,
¢ UCHTPAIM30BaHHAA CHCTEMAa CHTHAIM3ALUMM, BKITIOYAIOINAS peye-
BOHM CHUHTE3aTOp;
® MHOTOQYHKUMOHAIbHbIE, B TOM YHCIE CEHCOPHEIE yCTpOHcTBa
BBOJa MH(POPMAIIHNH; |
* O9BM COM wm npodeccuonansupie IIDBM paGounx MECT;

- ®  MHTEJUIEKTYalIbHBIE CUCTEMBbI MOANEPXKH omeparopos (CITO).

I TIKA LIHUTeNBHOrO CyllecTBOBaHMS 0cO060€ 3HAYEHUE MMEIOT
CITIO cucteM, KOHTPOJIb 33 paCXOJOBAHMEM pecypca, 3UII u pacxox-
HBIX MATepUAJIOB, IUIaHMpoBaHWe omepauui u ap. Cosmanue Gopro-
BeIX CIIO - onHO M3 BaXHeHUIMX HanpaBIeHwit passutuss COU.

3aknioyeHme

1. OcHoBHBIMM HamnpaeieHusMH passutuss COU-OVY MKA sis-
IOTCSl MHTETpalMsl CPEACTB M METONOB OTOOpaxeHus MHGOpPMALMM Ha
OCHOBE 3KpaHHBIX MHIMKATOPOB, CEHCOPHBIX YCTPOMCTB BBOIA WUH-
¢opMal M HHTEJUIEKTYATbHBIX CHCTEM MOIIEPXKKU OIEpPaTOpPOB,
CO3NaHME LBETHBIX BMICOMOHUTOPOB C BBICOKMM pa3spellieHHEM, a
Takxe KommbioTepusaius COH, B ToM 4ucie cosnaHue IepCoHAaTb-
HbIX OBM 1151 pabouux MecT onepaTopos.

2. ina obecrieyeHUsI KOMGOPTHBIX YCIOBHIA HESTEIBHOCTH OILe-
PaTOpOB TPENTAraeTcss CTPYKTypa ITaHENH MyJIbTa HHTEIPUPOBAHHOI
COH, comepxameit mnaHemd: o6GOGILEHHOrO COCTOSHMS OGBEKTA
yrpaBjieHusi, 0Ge30NacHOCTH, IaBHBIX I1APAMETPOB MU OTpaHUYEHUH,
3a7BOK Ha 0OCIYXHMBaHWE, MHOTOMYHKUMOHANBHBIX SKPAHHBIX UHIH-
KaTOpOB M KJIABMATYP (MM CEHCOPHBIX YCTPOMCTB BBOIA uHpopma-
LIMM) OIIEPATUBHOTO YIPABJIEHUS M JOKATHU3AIMN OCOBBIX CUTYaLUH.

3. B pamkax aBHaKOCMMYECKMX IPOTPaMM CO3[AHBI CpelIcTBa, OT-
BCYamouIMe TpeOOBAHUAM OOUTAEMOM TEXHUKHU JUIUTEIHLHOLO cyuie-
CTBOBAaHMs, KOTOPBIE MOI'YT MCIIOJIb30BATHCS B APYTHMX OTPACISIX.
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NCMNOJNIb30BAHUE NCKYCCTBEHHbIX
CNYTHUKOB 3EMJIM U1 PELLEHUS 3ADAM
KOOPAUHATHO-METPUYECKOIrO OBECNE4YEHUSA

NOTPEBUTEJIEUN

M.®. Pewemnes, B.D.Yepemucun, B.H. Kazanuyes

Hay4HO-TpoM3BOJICTBEHHOE 00beIMHEHNE IPHKIATHON
MexaHuku, T. KpacHodapck

PaccmatpuBaeTcs HOBOE HanpasneHWe paseuTHA HaBurauyi W reope-
3MM, CBASAHHOE C MPMMEHEHWEM MCKYCCTBEHHbIX CryTHMKOB 3emmM [yiA
pelleHus 3afa4  KOOPOMHATHO-METPUYECKOro obecneverms. [laercs
KpaTii ob3op pabot B 3ToM 06nacTM M NPOBOPMTCA CPaBHEHME Xapak-
. TEPMCTMK OTe4ecTBEHHbIX M 3apYGeMHbiX CMYTHWKOBbIX HABMALMOHHBIX
CUCTEM.

Ocoboe BHUMaHHE yaeneHo rnobanbHol CrlyTHMKOBOW PapyoHaBura-
umoHHoM cucteme 'TroHacc™ M CITYTHMKOBOMY FeOAe3UHEeCKOMY  KOM-
nnexcy "TeoMK". MNokasaHa TecHas cBA3b COBEPLUEHCTBOBAHWA reoaesu-
YECKOWM OCHOBbI C BO3MOYKHOCTAMM AArbHENLEero yrnyHlliess TOUYHOCTHbIX
XapaKTEePHUCTUK CrYTHUKOBbIX PAAYOHABUMALIMOHHBIX CHCTEM.

Ornpeie/IeHHOCTh OBUXEHUSI MCKYCCTBEHHBIX CIIYTHHKOB B IIOJIE
TATOTEHUSI 3eMJIM M TOYHAs CBSI3b IIapaMETPOB 3TOro0 IBUXEHMS C
pasMepaMi, ¢GopMoii U MOJIOXEHHUEM LIEHTpa Macc 3eMJIHd TIpeaoIpe-
eI npokoe ucrons3oBanue MC3 s peieHus 3anay Koopau-
HATHOrO HAaIlpaBJICHUSI: TeOAe3UYECKUX U HABUTALIMOHHBIX B rooaib-
HoM Maciutabe IS Bceil moBepxHocTH 3emud. PeleHue 3TuX 3a1ad
CYILECTBYIOIIMMU B KOHILE IATUAECATHIX - HAYANE IICCTUACCSTHIX Io-
OB TPalUIMOHHBIMM METONAMH He MPEICTABISIOCh BO3MOXHBIM.
Tak, HaBUralMoHHOe ofecreyeHHe C MCI0Jb30BAHUEM HeOeCHBIX
CBETHJI UMeeT OrpaHMYCHUS 110 BPEMEHH CYTOK M rofia, a CHCTEMBI C
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