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Co3pmaHue 3KpaHOIlVIAHOB:

OT IIPONLLJIOrO BeKa J0 HalllMX JHeu

C. M. T'aHuH,
HAauanbHUK cekmopa
aspoouHamuxu
@I'VII «KpoLnosckuii
20cydapcmeeHHbll

HayuHolil yeHmp»

JKpaHoN/iaH — MHOTrOpeXXMMHOe TPaHCNOPTHOE CpeacTBo-aMpuous,
KOTOpoOe no3BossieT 06ecneunTb CBA3b C «60NbLION 3eMaeli» TPYAHOA0-
CTYMHbIX NPUGPEKHBIX HaCeNIEHHbIX NYHKTOB, OpraHM30BaTb AOCTaBKY
TYPUCTOB OT a3PONOPTOB K 30HaM OTAbIXA, HE(PTAHMKOB — K 3aTepsB-
WIMMCS B TYHAPe 6YypoBbIM BbilKaM, a TaKXKe pelaTb MHOXECTBO ApY-
rux 3agay, B TOM YMC/ie N0 OCBOEHUIO BOAHOrO npocTpaHcTBa Poccum.
Cneumanuctbl OIYMN «KpbinoBcKuit rocysapCcTBEHHbI Hay4YHbIN LLEHTP»
(KFHL) pa3pa6otanu npoekTbl 3KpaHONAAHOB, peanusauus

KOTOPbIX MOXET 3HAaUMTE/IbHO YNY4YLIUTb COCTOSIHUE OTEUYECTBEHHOM

CUCTEeMbl BOOHOIO TpaHCNoOpTa.

asBUTHE CKOPOCTHOro  (io-

Ta B mepBoii mosoBuHe XX B.

MpUBEJI0 K MacCOBOMY CO3[a-
HUIO KOpabseit 1 CymoB ¢ AMHAMUYECKU-
My npuHUMnaMu nopaepskanust (KIITIT).
Hcropuyecky mepBbIMM B 3TOM IlepeyHe
ObUIM TIMCCUPYIONME CyHa; MO3XKe GbLIN
CO3[IaHbI Cy[la ¥ KOpabiayu Ha TOJBOIHbIX
KPBLIbSX, alapaTbl Ha BO3LYIIHO IOA-
VILIKE, annapaTsl ¢ 3PHEKTOM yBeTUeHUs
MO’/bEMHOi CVUJIBI TIPU ABVOKEHUY BOIU3YU
9KpaHUPYIOIeli OBEPXHOCTU — IKPAHO-
riansl (3I1).

MCTOpMﬂ U3yyeHusa
3KpaHHoro 3ddekTa

B naieii crpane ¢ 1920-x rogoB pa6o-
Thl 110 U3YYEHUIO BIIUSHUSI MTOBEPXHOCTU
3eMJIM Ha XapaKTepPUCTUKM KpbUla U Jie-
TaTeJIbHOIO ammapara B LeJIOM IIPOBOAM-
Jmch B LleHTpaspHOM asporuapogMHaMu-
yeckom mHCTUTYTe MM. H. E. XKykoBckoro
(LIATW). TTy6auKamum Mo OKOJOIKPAHHOIA
aspoJyHaMyKe OTKpbUla pabora Havasb-
HUKa aspopmHamMmuyeckoro orgena LIATU
b. H. OpreBa «Bnusinue 3emnu Ha aspoau-
HaMMYeCKue CBOICTBA KPbLIa», OITyOIMKO-
BaHHas B N? 1 )xypHasa «BeCTHMK BO3/yIL-
Horo ¢uota» 3a 1923 r. IIpoBeeHHbIE UC-
CIeJ0BaHus IOKa3aIy, 9TO BOIM3U 3eMIIN
rnogbeMHasi Cuia, CONPOTUBIEHNE U MO-
MeHTHbIe XapaKTepPUCTUKI KPbLia 3aBUCSAT
OT BBICOTHI MOJIETA, TIPUYEM TIPU TIPUOTK-
SKeHMM K 3eMJIe BO3pacTaeT a3pOoAVHaMM-
Yyeckoe KauyecTBO, IVIABHBIM 06pa3oM 3a
CYeT yBeI4YeHMs TOLbeMHO CUJIBI.

[leppoe mpakTMUYeCKoe MKCIIOIb30Ba-
HMe 3KpaHHOro sddexra, MO-BUAMMOMY,
MPUHAJIEXUT HEMEeLKUM CIlelalnucTam,
KOoTOpblie B 1932 . HA IMTraHTCKOM 10 TeM
BpemeHaM ruapocamosiete Dornier Do-X
BBIIIOJIHMIM TIOJIeThl Ha BbicoTe 10M u

MOKa3aJin, YTO PacXof, TOIUIMBA MPU 3TOM
OKa3bIBaeTCsl CYLIeCTBEHHO MEeHbILIUM,
YyeM IpH 1oJieTax Ha 6osIbIleii BhICOTe.

B mocneBoeHHbIe TOIBI B psifie CTpaH
MHOTOKPATHO MPeIIPpUHUMANNCh TTOIBIT-
KU CO3[IaTh CIelMaan3MpOBaHHbIe arla-
PpaThl, UCTIONb3YIOIMEe SKPAHHDI 3D DEKT.

B Hameit cTpaHe MHMIIMATMBA CO31a-
HUST CKOPOCTHBIX TPAHCIIOPTHBIX CPEACTB,
MCIIONb3YIOUINX a3pOIMHAMMUYECKIE CUITBI
Ha KPbUIbEBBIX 3I€MEHTaX, ABVKYIIMXCS
BOJIM3Y TTIOBEPXHOCTY BOJIbI, IPUHAIJIEXNT
P. E. AnekceeBy. PaGoTbI 110 CO3IAHNIO HO-
BOJi TEXHMKM HayaIuch B KoHIle 1950-x ro-
JIOB, KOT/Ia CTaJIO SICHO, UTO JIJIsl CKOPOCTeii,
CyLIeCTBEHHO MpeBbluanmmux 60 y3., He-
BO3MOXHO c0371aTh 3¢ GdeKTUBHOe CYIHO
C TMAPpOAMHAMMUYECKMMU CUJIaMU TToaaep-
JKaHud.

CrienyaamncThbl IIHWU nm. akapg,
A. H.KpbutoBa Hauamu paboThl IO 3Kpa-
HOIUIAaHAM IIPAKTUYeCKM OOHOBPEMEHHO
C KOHCTpyKTOpammu IleHTpasbHOTO KOH-
CTPYKTOPCKOTO GIOPO T10 CyAaM Ha TOJIBOJ-
HbIx Kpbuibsix LIKB nio CIIK, r. l'opbkuii. [1o-
CTaTOYHO XOpoliasi MHPOPMUPOBAHHOCTH
CHenyaaiCcTOB O TeHAEHUMSIX DPasBUTHUS
rnota mpenomnpenenyia HAYaIO IIAHOBBIX
¥ VHMLIMATUBHBIX paboT 10 3KpaHOIUIaH-
HOJ TeMaTMKe B HEeCKOJIBKMX TIOfipaszesne-
HUSIX MHCTUTYTA. UTOOBI M3YINTh BOIIPOCHI
BO3MOKHOCTEJ U MePCIeKTUBBI MUCII0Ib30-
BaHMsI 9KPAHOIUIAHOB B MHTEpecax HapoJ-
HOTO X03s1/iCcTBa 1 BoeHHO-MOopcKoro ¢ioTa
(BM®) cTpaHbl, CO31aHusI CIIeIUaInU3npo-
BaHHOTO 3KCIIEPVMEHTAlIbHOTO 0060pyHo-
BaHMsI, METOZIOB IIPOBENeHNsT MCCIeoBa-
TeIbCKUX PaboT 1 obecrieueHns yrpesxa-
IOIIETO HAayYHO-TEXHMUYECKOro 3ajena II0
TeMAaTuKe ObLT BHIIIOJIHEH DSl HAYYHO-MC-
C/1eJOBATEIbCKUX Y OTIBITHO-KOHCTPYKTOP-
cKux paspaborok (HOKP).



TepBble cOGCTBEHHbBIE TPOPAOOTKY Ba-
PMaHTOB CKOPOCTHBIX 6OeBBbIX Kopabieii-
9KPaHOIJIAHOB THIIA U
CXeMbI «TaHIeM» GbIIM CO3LAHBI IO TEME
A-VII-100. ITo3sgHee 6bU1M BbINOTHEHbI Ha-
YUHO-UCCIefoBaTenbckue pa6otsl (HUP)
A-1-171 «Pa3paboTKa mepcrieKTUBHBIX MO-
Jiesieil TPaHCIIOPTHBIX CKOPOCTHBIX CYILOB
LIS MOPCKOTO ¥ peuHOro ¢uiota COBETCKO-
ro Coro3a» u A-X-158 «CoBeplieHCTBOBA-
HJe KOMIIOHOBOYHBIX CXeM 5KPaHOIIaHOB
Ui pacliMpeHys SKCIUTyaTalMIOHHOTO
nIyarasoHa Io BeIcOTe». [IpoBOAMINCH OT-
paboTka BOIMPOCOB MOBBILIEHNS YCTOYM-
BOCTM 5KPaHOILJIAaHOB C MCIOJIb30BaHMEM
CXeMaTM3MPOBAaHHBIX MOAeNell pas3ind-
HBIX KOMITOHOBOYHBIX CX€M; pa3paboTka
MeTOZ,0B YIIPaBJIIeMOCT! IKPAHOIIJIAHOB B
pexxuMe I1aBaHus U IIMCCUPOBAHMSI.

PesynbraTsl McCCaeg0BaHUii 1OCTATOU-
HO OBICTPO BBISIBMJIM HECKOIbKO MPUHIIN-
NMuasbHO pasnuuaronuxcs tumnos KT,
TIBVDKYIUXCST 6€3 KOHTaKTa C IMOBEPXHO-
CTBIO:

«CaMOJIETHOI'O»

e anmapaTbl Ha [AMHAMMUUYECKON BO3-
NIYIIHOJ MOAYIIKe, COBepIIalolye ABVDKe-
HJ/Ee B OCHOBHOM DEXMMe TOJIbKO B 30HE
IelicTBUSI 9KpaHHOTO addeKTa;

e COGCTBEHHO 3KPAHOIUIAHBI — ara-
paThl, ABVOKYLIMECS B HEIOCPe[CTBEeHHO
6M30CTM OT TOBEPXHOCTM U MMeloliye
BO3MOKHOCTb KPaTKOBPEMEHHOI'O YBeJll-
YeHMsI BbICOTHI 110JIeTa;

® 3KPaHOJIETbI — ABYXPEXKMMHbBIE aIlra-
paThl, ABVOKYLIMECS B HEIOCPe[CTBEeHHO
6M30CTM OT TOBEPXHOCTM U MMeloliye
BO3MOKHOCTb COBEpIIATh [IJIUTEIbHBIN
TIOJIET B OTPBIBE OT IKPaHa;

e anraparhbl C MOJHOM MM YaCTUYHOM
ad3pOAVHAMMYUECKOI pa3Trpy3KOii.

Inst KoopaMHaLMy paboT 10 CO3IaHMI0
MHOTOPEXMMHBIX CKOPOCTHBIX aIapaToB
B 1966 r. 6611 co3aH MeXayBeIOMCTBEH-
Hblii COBeT Mo 9KpaHOIJIaHaM, TIpefcena-
TeJieM KOTOPOTO ObUI Ha3HAYeH MUHUCTD
CYA,O0CTPOUTENbHOM MPOMBILIIEHHOCTHU
b. E. byroma, a ero samectureneMm — Mu-
HUCTP aBMaLLMOHHOIZ MMPOMBIIIJIEHHOCTN
B.TI. lemeHTbeB. Pentennem BoeHHO-TIpO-
mbinuieHHo komuceun npu LK KIICC n
CoBeTe MMHMCTPOB PaGOTHI 10 CO3TAHMUIO
9KPaAHOIJIaHOB ObIIM BO3JIOKEHbI Ha MMH-
cyanpoMm. [naBHOKOMaHpywomuii  BM®
C.I.TopwikoB moAagepKMBald CO3ZaHNe
9KPaHOIIJIAHOB ¥ CUMTAJ CO3/aHMe «JIeTa-
fomiero GoTa» mepcreKTUBHBIM.

Pe3ynbrathbl
HayuHbIX uccnepoBaHunini XX Beka

B 1969 r. B MHCTUTyTEe BO IJaBe C
A. A.PycenikuM 6bUIO CO3[IaHO CTIEIVaIN-

3upoBaHHOe 10-e oTHeneHue 17151 MpoBee-
HMS paboT B 06JaCTV TMAPOAIPOIMHAMM-
KM 9KpaHOIUIaHOB. B 3TOT ke mepuop, B 3-m
oTAeNeHu GbUT CO3[aH OTHEN IPOYHOCTY
KAOIIT Bo miaBe ¢ bB.II. Ky30BeHKOBBbIM.
C yueToM crlenuanusaumy IOApaszene-
HUIT MHCTUTYTa pPabGOThI BBIMOTHSIUCH
oTAenamMu 1 1abopaTopusMM Kak He3aBu-
CUMO JPYT OT Jpyra, Tak ¥ COBMEeCTHO 11
pelieHNs] KOMIUIEKCHBIX 3a/au.

YTto6bl 06€creunTh paboThl, B CTPYK-
Type 10-ro oTHeneHUs] OGBUIM CO3LAHbBI
criequaau3upoBaHHble CEeKTOpa: TUAPO-
nuHamuku DIl (E. A. Kpamapes); aspo-
muHamuku II1 (JI. [I. BonkoB); OuMHamMu-
ku II1 B mosnete (A.M.KHs3eB); nauHa-
mukyu KOIIT u 31 B KOHTakTe C BOHOI
(A.1. AdpemoB). PaGotel 1O  TU-

IpoaVHaAMMKe, aspopuHaMuKe u
ouHamuke OII  6bUIM  OpraHmMsoBa-
HBbI HavaJbHUKaAMM nabopaTopuit

3. A.TlapaBsiHOM, E. 1. HukonaeBbiMm,
B. H. TpemeBckum, H. H. PaxmaHUHbBIM.

[ns mpoBemeHMs] 3KCIEPUMEHTab-
HBIX MCCIeI0BaHUI MCIIONIb30BaIUCh CKO-
POCTHOJ, MOpPEeXO[HbIi, MaHeBpPEeHHbIN,
LMPKY/ISIIVOHHBI OIBITOBbIE GacCeiiHbl,
aspoAMHaMuueckass Tpyba, KaTamyabThl
(mmst IpoBeaeHNsT 6GPOCKOBBIX MCIIBITAHMIA
HaJl BOAOI U TBepHOil TOBEPXHOCTHIO),
CTeHAbl MPOYHOCTHBIX U PECypCHBIX MC-
MBITAHMIA, CTEHAbl CUIOBBIX YCTaHOBOK.
Ha cTeHpe 3/mekTpoauHaMM4yecKoro Mmoje-
JIMPOBAHMS BBIIIOJIHSINCD MCCIeOo0BaHMA
LISl pellleHMs] BHEUTHUX 3a7a4 MOPCKO
panyonokaiuu. VcrbiTaTe/libHble CTEeHIbI
M YCTAHOBKM ObUIM H006OPYIOBAHBI U3-
MepUTeNbHBIMM CpeACTBaMM U Clielua-
JIM3VPOBAHHBIMM TIPUCIIOCOOIeHUsIMMA. T10
BCEM HaIpaBJIeHUSM MCCIeJOBaHM GbLIN
YTOUYHEHbI WM pPa3paboTaHbl CIEIyalb-
HbIe MeTOOMKM ITPOBeJeHNsI VCIIBITAHMIA.

B 1976 r. uHCTUTYTY 6BLT NIEpenan Ou-
mman N2 1 KB mo CIIK, co3pmaHHbIi Ha
p. Tpoua npu ee Bnagenun B [oppKoBCcKoe
Mope.

[TepBoe Bpemsi T'opbKOBCKMIT (uman
[THVMW nipoBoay MCIIbITaHMS 110 3aKa3am
LIKB, ogHaKo B AanbHeIeM BCTaa BOIIPOC
0 ero 3arpyske pa6oTamu 0 OCHOBHOMY
HaIpaBJIeHMIO U O MOMCKe HOBbIX HAIlpaB-
JneHuit uccmepoBaHuii. IIpeo6pasoBaHye
MCIIBITATEIbHOI 6a3bl B HAYYHO-MUCCIEI0-
BaTe/nbCcKoe noppasnenenme LITHUU cro-
COOCTBOBAJIO PACHIMPEHUIO TEMATUKUA U
HOMEHKJIATYPbI BBIOIHSIEMbIX paboT. Co-
TPYAHUKY uUaMana MpoBOOMIY HAayYHbIE
MUCCIIeIOBaHMSI, COCTaB/ISZIM  JTOTOBODBI,
BeJIM CaMOCTOSITe/IbHbIe KOHCTPYKTOPCKME
pa3paboTku. Kak yHUKaIbHbBIA (HaKT MOK-
HO paccMaTpMBaTh CO3AaHMe U IKCILTyaTa-
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LIMIO Ha PeXXMMHOM IpeATpUSATIAN JIETKOTO
9KpaHOIIaHa, IPMHA/IJIeXaBIIero COTPyL -
HUKY A. [IBOITHUKOBY.

[Tpu popmupoBaHMM HAYIHOTO 3a/e1a
[LJIS1 IPOEKTMPOBAaHMS 9KPAHOIIJIAHOB U IO
9KpaHoIlZIaHaM | [TOKO/IeHNSI UHCTUTYT:

e [IOMYYMJI a3pOAMHAMMUYecKyue Xa-
pakTepucTuky JII B pasaMYHBIX PEXU-
MaX ABVKeHUS, BbISIBWI 3(PGEKTUBHOCTD
OpPraHOB YIIpaBIeHMS ¥ CTabuaM3auum C
Y4eTOM B3aMMOZENCTBUS CO CTPYSIMU JBU-
raTeseii CMJI0BOJ yCTaHOBKM;

e OIlpezenl MOPEXOIHOCTb U OCTOM-
yyBocThb Il B pexxume IJIaBaHUS B yCJIO-
BMSIX BETpa M BOIMHEHWS, [TOTyYIJI MaTepy-
aJIbl, IIO3BOJISIOLME BBISIBUTD IIPefle/ibHble
MeTeOyC/IIOBMSI, B KOTOPBIX obecrieueHa
6€30I1aCHOCTb;

* BBISIBAJI XapaKTePUCTUKU yIIpaBisie-
mocTy JII B pexxyume 11aBaHus;

e COCTaBWJI pPeKOMeHAALMM 10 yIpaB-
JIEHMIO Da3HOCTBIO TAT IOALYBHBIX JBU-
raTeseil IyTeM HECMMMETPUYHOI Iepe-
KJIaJJKV 3aKPbUIKOB;

 pa3paboTan TeopeTHYeCcKue U IKC-
TepyMeHTaabHble METOABI OIpeleseHUs
pacronoxkeHus: MOLLYBHBIX JBUTraTeseil
OTHOCUTETBHO HeCyuero Kpbuia u addex-
TUBHOCTMU NIOJNYBA;

e CO3Jal MaTeMaTuyecKyue MOAenn
¥ IporpamMMmbl pacyeTta ABykeHus Jll B
roJsieTe, B IpolLiecce cTapTa M MOCagKy Ha
TUXOJi BOJle ¥ BOIHEHUY IIPU UCIIO/Ib30Ba-
HUM ONTUMAJIBHOTO COYETAHUS IeMIIpU-
pPOBaHMS ¥ aMOPTU3aLU ITUAPOJIBDKU AJIS
obecrieueHNs1 GBICTPOTO CTAPTA MPU LOITY-
CTMMOM YPOBHE I1ePerpysoK;

* pa3paboTay MeToJ, ¥ MPOrpaMmy OIl-
peneeHNs CTaTUCTUYECKUX U CIIeKTPallb-
HBIX XapaKTepUCTUK IapaMeTpoB [ABU-
SKeHUSI U yckopeHmii mipu nionete OII Haf,
BOJIHAMU;

* COCTaBWI aJTOPUTM OIpeeneHus
rnapamMeTpoB [BMKEHUS U TUAPOAVHA-
MMUUYECKUX CUJ, BO3HMUKAIOUIMX B IPO-
ecce rmojeta Npu caydyaiiHbIX KOHTaK-
Tax ¢ Bomolt kopmyca JII u Hecyiiero
Kpblia;

 pa3paboTasl 3aKOHbBI YIIPaBIeHNs 3a-
KpbUIKaMM, DyJeM U TSArOil JBUTraTesneii,
obecrieunBaomire 6e30MacHOe BBIMTOTHE-
HMe MaHeBpa, BKIovas UupKyasiuuio J11 B
ToJieTe NPV KOHTAKTe KOHIIEBOi 11aii6oit
KpbUIa IPY AOITYCTMMOM YPOBHE TUIPOI M-
HaMUYeCKUX CUIL.

B nnrepecax IKB no CIIK uccnenosa-
HMSI IPOBOIMJIUCH TI0 C/I€LYIOLIVM IIPOeK-
Tam:

e mp.904 «Opmenok» wu  mp. 905
«SlcTpeb» — mecaHTHbIE SKPAHOIIIAHbI;

e mp. 910 «Yaitka» — macCCasKMPCKMIi
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Puc. 1. PakeTHblii 3kpaHonnau np. 903 «JlyHb»

Puc. 3. SkpaHonnaH-cnacatenb Ha 6ase skpaHonnaHa Il nokonenus (npoekTHas npopaboTka)

9KpaHOIlIaH;

e 11p. 903 «JIlyHb» — yIapHbIN pakeTHbIN
9KpaHoIlIaH B 6a30BOM BapuaHTe (puc. 1)
¥ B BapMaHTe criacaTersi;

e 11p. 19500 «CTpusk» — yue6GHO-TpeHM -
POBOYHBIN 9KPAHOIUIAH.

®ynman N2 1 MHCTUTYTa IPOBOAMII pa-
60TbI TI0 GOJIbILEli HOMEHK/IATYPe MPOeK-
ToB LIKB no CIIK.

B nHauane 1970-x romoBs IO 3aka3am
LIMKB «Anmas» (rmaBHBIi KOHCTPYKTOP
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Mo sKkpaHorviaHHoV Tematuke K. K. ABa-
HECOB) BBIMOJHSINCH MCCIeJOBaHUS 10
HECKOJIbKMM TIPOEKTHBIM MPOpaboTKam
JleCaHTHO-TPaHCIIOPTHBIX U yAapHBIX
DI, a B CKOPOCTHOM OIIBITOBOM 6Gacceii-
He MPOBOAMINCH PaboThI 10 3akas3am Kb
VxTomckoro ¢unnana TM3 (YOTM3) (P.
JI. BapTuum).

Ilo 3akaszam 3eneHomonbckoro I1KB,
MPOEKTUPOBABIETO cyda (Kopabmu) c

a’poAVHAMMYECKO  pasTpPy3Koii, BbI-

TOJIHSUTUCh MCC/IeOBaHUS 10 CaMOXO[I-
HOIl mopmenn CM-16; OMBITHOMY CYAHY C
aspoAMHaMmMueckoit  pasrpyskoi  «Lu-
KIOH» (puc. 2); anmaparaM KOMIIOHO-
BOUHBIX cxeM «YTKa» u «KaTpaH» pjis
MepCIeKTUBHBIX CKOPOCTHBIX CYIOB; Mac-
caskupckomy Katepy «CTpusk» U KaTepy-
akpaHoIany «CTpyok-M» u p.

Ha xaxkpmoit cTraauyu MpoeKTUPOBAHUS
Ha OCHOBAHMMU TpPeACTaBIsIeMbIX MaTepu-
aJI0B CTeMaIUCThl MHCTUTYTA COCTABISIIN
KOMIUIEKCHOe 3aK/IueHyue 0 MPOEeKTY.
[Ipu aTOM 06ecreuyrBasoCh COMPOBOXKIE-
HMe CIOXKHBIX MOMENbHbIX U TMOMYHATyp-
HbIX VCIBITAHUI, BBIMOMHSIEMbIX pa3iny-
HbBIMU OPTraHU3alUAMMU, @ TAK)KE HATYPHBIX
ucnbtaHuii II1 pyu yyactum crienmanm-
CTOB MHCTUTYTa B COCTaBe MEKBEIOMCT-
BEHHbBIX KOMUCCUIA.

Pa6otbl mo DIl caMONIEeTHOM CXeMbl
BBISIBI/IV TIPOG/IEMBI C 06eCcIIeueHeM Bbl-
COKOT'0 a3pOIMHAMMUECKOr0 KauecTBa, He-
06XOIVMOCTb MCIIONb30BAHMUSI Pa3BUTOrO
CTaGMIM3UPYIOLIET0 KOMIUIEKCA U Hemo-
CTATOYHYI0 MOPEXOLHOCTbD.

o xonua 1980-x romoB MHCTUTYT C
yuyactuem [opbKOBCcKoro wimana mpo-
BOAWI WMCCAENOBaHMUSI IO KOMIUIEKCHBIM
HUP u HUOKP «Iloner», «B3nmet», «Ilo-
uck», «B3ner-2MCII», «CekyHpa», «Ka-
OMMHUT-13» ¥ [p., BBHIIOTHSIEMBIX BO
B3aumogeiictBun ¢ LAY, UKB no CIIK,
HeHTpaJH)HI)IM VHCTUTYTOM aBUALIMOH-
Horo morocrpoenust uM. II. M. bapanosa
(UMAM), CuOMpPCKMM  Hay4HO-MCCIIe-
JIOBAaTeIbCKMM  MHCTUTYTOM  aBMaLUU
um. C. A. Yarbirnua (Cu6HUA), YOTM3,
B/u 27177 n npyrumu opranmsanusmu. Pa-
60THI BenMCh HAa OCHOBaHMM IlocTaHOBIe-
Huit LUK KIICC 1 CM CCCP, Pemennit BITIK
B obGecrieyeHue cosznanusi I Bomousme-
meHrem a0 5000 T, 5KpaHOTUIAHOB — HOCH-
Teseil 60eBbIX CaMOJIETOB, IKPaHOIUIAHOB
II mokonenus.

VHCTUTYT BBITIOTHWI GONBIINOI KOM-
J1eKC paboT 110 BbIGOPY KOMIIOHOBOUYHOI
CXeMbl 3KpaHOIIaHA U CTaOWIMU3UPYIO-
LIMX 57eMEeHTOB MMHMMAaJbHOI IIOLa-
I/, CO3IAI0IMX HEeOOXONMMBbIil YPOBEHb
YCTOMUYMBOCTY; IIO CUHTE3Yy CUCTEMBI aB-
TOMaTUYEeCKOI0 YIIpaBIeHNs 5KpPaHOIlIa-
HOM, obecrieuMBaloiieil eMy 3aJaHHbIE
IVHaMMUyecKye KadecTBa, [0 COCTaBy U
KOHCTPYKTVBHOMY OGOPMIIEHUIO TMHUIIO-
TaKHOTO 060pyZOBaHMS SKPAHOIUIAHA.
B pesynbraTe paboT B CTPYKType
Mwuucypnpoma CCCP  crnenmanucTtsl
LIKB o CITK u mHCTUTYTa pas3paborann
IBe anbTepHaTUBHbIe KOMITOHOBKM OIT 11
TOKOJIEHUS], IPMMEHUTENBHO K KOTOPBIM
IIaHMPOBAJIOCh IIPOBECTM IIPOEKTHbIEe



Puc. 4. 3KpaH0l1ﬂaH Ans obecneyeHus CTapTa MHOropasoBbIX BO3AYLWHO-KOCMUYECKUX CaMO/IeTOB (ﬂpOeKTHafl

npopa6oTka)

MpopaboTKU.

HayuHo-ucciienoBaTenbckue  paboThbl
MHCTUTYTA mo3Bonmmu 3. A. AbpameeBy B
Havane 2000-x rogoB NpenjaoXKUTh K pea-
JIU3AIUY TIPOPAGOTKU TSKEIbIX 3KPaHO-
11aHoB I oKoeHs: B HECKOIbKUX Bapu-
aHTax UCIONIb30BaHMSI:

e criacarenbHblil JII (puc. 3) B cocTase
I7106a7IbHOM  MEKIYHAPOIHOM CUCTEMbI
MOPCKO#1 6€30IMacHOCTY C BO3MOXKHOCTSI-
MM, KOTOPbIE HE MOTYT 06€CIIeYnTh IPyTre
TexHUYeckye CpefiCcTBa;

o IBYXpeskMMHBIN 11 Aj1s1 06ecrieueHmst
CTapTa MHOTOPa30BbIX BO3IYIIHO-KOCMU-
YeCKUX caMoJieToB (puc. 4) B /1000t 30He
MupoBoro okeaHa. Pa3paboTka CHUCTEMbI
BeJach IByMsI 3aMHTePeCOBAaHHBIMU CTOPO-
Hamu: Axagemueint um. A. @. Moxkaiickoro
U UHCTUTYTOM.

Co Bropoit mnosoBuHbl 1980-x rO-
noB 1 B Hauane 1990-x romos ['opbKOB-
cKkuit Gunnan B paMKax KOHBEPCUOHHBIX
nporpamm coBmecTHO ¢ LIKB mo CIIK u
LIHWM npoekTupoBas IPy30MacCakup-
ckue DI Ha 6ase KOMIIOHOBKM CaMO-
JIETHOM CXeMbl C COCTaBHBIM KPBbLIOM.
Ilpu MpoBeJeHUN MPOEKTHbIX PaboT IO
MOPCKOMY TMaccakMpCKOMY 3KpaHOILIa-
Hy (MII9) Bomousmemenuem mo 500 T
MCIOAb30BAINCh MaTepuaabl  BBIION-
HEeHHBIX paHee uccaefoBaHMii. B mepuop,
3aBepiieHuss paboT MO TeMe ¥ B IMocie-
nyolue roabl uHTepec K I 60bLIOoTOo
BOJOM3MEIeHNs, IMpegHa3sHAUYeHHbIM
nist nepeBo3ok 300-600 maccakupos,
IIpakTU4ecky npomnai, a aas 311 manoro
BOJOM3MeIeHNs KOMIIOHOBOUYHAs cXeMa
He OblIa ONTUMAJbHOI.
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CoTpynuuku buamana Ioj PyKOBOI-
ctBoM B. U. BapeliieBa npeajioxxmwin pas-
MepHBIIl PSIJi TPYy30IacCAKUPCKUX IKpa-
HOIUIAHOB PEUHOTO M MOPCKOTO Kjacca Ha
6ase Hecyleil CUCTeMbl TUIIA «COCTaBHOE
KpbUIO». Pa3mMepHbIil psif; 9KpaHOTUIAHOB
ObUT MPOpaboTaH Ha YPOBHE 3CKMU3HOTO
MPOEKTa C IeTaJbHO 0OTPabOTKO OTHeb-
HbIX SKPaHOIUIAHOB U3 IIpe[jaraemMoro
psiia ¥ UCIO/Mb30BaHVEM OOIIMPHOrO 3a-
Jena To MCCAeIOBAHUSM a3pOAMHAMUKA
MOJO6HBIX KOMITOHOBOK Ha TpeKe, OTKPbI-
TOV BOJIle U cTeHJax dhuimarna.

B nauane 1990-x romos duaman mpe-
Jlarajl peajM30BaTh MPOTPaMMbl 3KPaHO-
[JIAHOCTPOEHMsI, B KOTOPbIX GbLIM TIpef-
CTaBJeHbl pPa3MepHbIe DPSIbl SKPAHOILIA-
HOB BoJiou3MenieHmem ot 2,5 go 600 T ¢ co-
CTaBHBIM KPbUIOM U Ha3€ MHO-BO3IyIITHbIE
ambu6um BomomsMelennem a0 5000 T.

Puc. 5. Ckytep-a3kpaHonnaH MC-04

Hayxka u mexnonozus

C yueToM OTeueCTBEHHOIO OIbITa CO3/a-
HUSI SKPAHOIUIAHOB M TpPeGyeMOro [jist
BBITIOTTHEHMSI 06beMa MCCIel0BaTeNbCKIX
¥ KOHCTPYKTOPCKMX PaboT, IIperycMaTpu-
BaIOIMX Peaan3aluio OMbITHBIX 00PA3II0B
Bomou3melnieHneMm g0 600 T, BO3MOKHBIM
cymTascs cpok 1o 2000 r.

Pe3koe coxkpameHue ¢uUHAHCUPO-
Banus HUP no skpaHomianaMm B 1990-x
IT. CTAJO0 TMPUYMHON TepeopueHTauun
Ha TeMaTMUuyecKyue WCCIelIOBAHUS [JIsi
pelreHus CHenMaau3MPOBAHHBIX 3a1ad,
pe3ynbTaThl KOTOPbIX MOTJIM ObI MPUTO-
nutest B Oymymem: «PaspaboTka mpen-
JIOKeHMI 1Mo obecmeyeHM0 6e30IacHOI
9KCIUTyaTalMM CYLOB PA3JIMYHBIX TUIIOB
B CJIOKHBIX TMIPOMETeOYCIOBUSIX»; «VC-
Clef0oBaHYMe OMHAMMKM DKpaHOIIaHA B
9KCTPEeMaTbHBIX CUTYAIMSIX U pa3paboT-
Ka KOHIeNMUuK obecrievueHnst 6e30macHo-
CTY 9KCILTyaTalMy 9KPAaHOTUIAHOB B Pa3-
JMYHBIX peXMMax IBMKeHUs»; «Paspa-
60TKa ¥ 3KCIepUMeHTa bHas MMpoBepKa
METOJIOB ITOBBIIIEHNST HECYIINX CBOMCTB
KDPBUTbEB, CO3MAHMe 30H C ITOBBIIIEHHBI-
MY JHepPreTMYeCcKUMM XapaKTepUCTUKA-
MU» U OP.

Hapsimy ¢ BBIIIOTHEHWEM WCCIeHO0-
BaHMII HA TEPCIeKTUBY BBIMOTHSIINCH
MCCIeqOBaHMUSI TI0 OOecreyeHMI0 pas-
paboTOK KOMMEpUYEeCKMX OPTaHU3AI[UIL:
HIIIT «ATW» u 3A0 «TuT» (HuxHuMit
Hosropopn); «Aspoamusaiin» (CaHkT-Ile-
Tep6ypr) u Ap. PaboThl, BBITTOIHSIBIIMECS
E. A. KpamapeBbim coBmecTHO ¢ KB JIO
«[TaTpnoT», 3aBepUIMINCH CO3TAHUEM
Cepum CIIOPTUBHBIX CKYTEPOB OTKPBITOTO
KJIacca C BBIJAIOUMMUCS CKOPOCTHBIMU
611  paspaboTraH
MPOEKT TMacCaXMPCKOro CKyTepa-3Kpa-
HorutaHa (puc. 5).

HeogHokpaTHas peopraHu3anus
HIDKEropoaCcKoro ¢puamana ¢ u3MeHeHN-

XapaKTepUCTUKaMu,
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Puc. 6. CepuiiHble KaTepa-3KpaHoniaHbl «AKBarnama-5», paspaborumk 3A0 «ATTK»

Puc. 7. DlecanTHblii 3kpaHonnaH np. 904 «OpneHok» Ha XUMKMHCKOM BOAOXPaHUAULLE

Puc. 8. BoicokockopocTHasi aMpubus BCA-24 Ha ucnbitaHusax B ikytuu, paspabotunk 000 «He6o+Mope»
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eM MOJYMHEHHOCTU, MPOBOAMBIIASICS C
cepenuabl 1990-x rogoBs, mpuBena K ero
6aHKPOTCTBY ¥ JIMKBUAAIMKM B Hauaje
2003 r. Yactp COTPYymHMKOB (uumana
nepenuia Ha paboTy B KOMMepUeckue
OpraHu3aluMu U TMPOJODKUIA PaboThI
M0 3KpaHOIIJIaHHOI TemaTuke. Ha Tep-
pUTOPUM TIpeAnpusiTUs Oblia co3JaHa
Hay4YHO-3KCIlepMMeHTalbHast pou3-
BOACTBEHHO-UCIIBITaTeNbHAs 6asza 3A0
«ATTK», rme 6buta IOCTpOEHA Cepust
9KPaHOIIaHOB «AKBarIanm-5».

MpoekTbl XXI Beka

B Hauane XXI B. BHOBb BO3POC MHTe-
pec K 3KpaHOIlJIaHaM. B cooTBeTCTBUMU C
Pemennem Mopckoii komneruu 2006 T. 1of,
DPYKOBOZACTBOM HaYaJbHMKA OTHEIeHUS
rugpoaspoauHamuky  A. B. [lycrouHoro
6b171a BbinmoHeHa HUP «CkopocTh» «Pas-
paboTka palOHAIbHO! HOMEHKIATYPHI U
TUIIaKa CKOPOCTHBIX CYIOB IJis1 obGecreye-
HMSI TPAHCIIOPTHBIX MT€PeBO30K B pas3jinu-
HBIX PeruoHax CTPaHbl U PellleHUs COLM-
aJbHBIX 3a[1au».

B 2004-2008 rr. no gorosopam ¢ 3A0
«ATTK» npoBOoAMINCh KOMIIJIEKCHBIE WC-
cnepoBanus 1o np. KO1 karepa-3kpaHo-
IiaHa «AKBarnaanzg-5» (puc. 6) B pasnnu-
HBIX PEXMMaxX ABMKEHUS U B obecrieve-
HMe TIPOEKTHBIX paboT 1o 30-MecTHOMY
skpaHoriany np. K02 «AxkBarnaiig-30».
IOnsa TIKB «OnmneH-YKanoBCK» BBIOIHE-
Hbl PaGoOThI IO OMpeeTeHNI0 XapaKTe-
PUCTUK TacCaskMPCKOTO 3IKpaHOIIaHA
I3-12.

B 2007 r. MHCTUTYT 3aBeplIMI pa-
60THI 110 3KpaHOIJIaHaM [ TOKOJeHMUS.
duHaNIOM HOCAYXUIN UCC/IeL0BaHMS IO
ornpefeeHNI0 BeTPOBBIX HArpy3ok Ha
nna”ep III np. 904 «OpneHok» (puc. 7)
s ycTaHOBKM B MockBe Ha XMMKMH-
CKOM BOAOXpaHMJINIIE HA CIIelaJlbHOM
dyHmameHTe Kak 3KcmoHaTa My3eiiHO-
MEeMOPUATbHOTO KOMIIIEKCA MCTOPUU
BM® Poccun.

Heckonbko paboT ¢ cepemuubl 1990-
X TOIOB IPOBOAWIOCH IO KOHTPAKTaM C
Hay4YHO-MCUIeN0BaTeIbCKMMM LIeHTpaMu
Kutas n Pecriyonuku Kopest. VIx pesyib-
TaThl MCIIOMb30BAHbI 3aKa3uMKaMu TIPU
CO3JaHMUM OIBITHBIX YKPAHOIUIAHOB U Jie-
MOHCTPATOPOB.

Pemenmem pykoBoactBa MuHucrep-
CTBAa TMPOMBIIIEHHOCTM U TOPTOBIN
Poccuiickoit ®enepaumum Ha MHCTUTYT
6blIa BO3JIOXKEHa pa3paboTKa IpPOeKTa
KOoHUenuum «Pa3BuUTHe 35KPaHOIJIAHOB
IrpaskJaHCKOTO ¥ BOEHHOTO Ha3HAUYEeHUS
B Poccuu». PaboTa Haj MpPOEKTOM Be-
Jlach COBMECTHO C wieHaMyu MeskBegoM-



Puc. 9. 3kpaHonnaH «OpuoH-20»

CTBEHHOIi paboueil TPyIIbI C IpUBJIeYe-
HMEeM CIeluaaucToB okoiao 40 opraHu-
3aluil CTpaHbl, CBSI3aHHBIX ¢ paboTaMu
0 CO3JaHMI0 3KpaHOIJIaHOB. [IpoekT B
YacTU Pas3BUTUS TPakgaHCKUX IKPAHO-
IUIAaHOB C OIpeJe/ieHMeM 3TalloB U Ha-
MpaBjaeHuit paboT O6bLI MpeACcTaBieH Ha
yTBepkAeHue B MUHUCTEePCTBO B CEHTSI-
6pe 2010 .

C 2009 r. Hauanoch BbinoyIHeHKe Defe-
PpaJIbHOI LiesieBoii nporpammsl «Pa3Butue
rpakIaHCKO MOPCKOi TexHuKM Ha 2009—
2016 rr.».

OHUU um. akan. A. H. KpsisioBa,
peopranmsoBaHHbiii B 2012 1. B OI'VII
«KppU10BCKMIT  TOCYIapCTBEHHBbII Hayy-
Hplii weHtp» (KIHLI), xkpome co6CTBEH-
Hbix HMP 10 3KpaHOIIaHHOI TeMaTuke,
npuHsI akTuBHOe yyactue B HUOKP, BbI-
MOJIHABIINXCS 1107, pykosoncTsoM OAO
«IKB 1o CITIK um. P. E. AnekceeBa», OO0
«ATPI», 30 «Opuon», OO0 CK «Aspo-
xom», OO0 «He6o+Mope». CoBepileH-
CTBOBaHMeE TUAPOAIPOAMHAMUYECKUX
XapaKTepPUCTUK, OIpeleseHne TPOYHO-
CTU U pecypca 37eMeHTOB KOHCTPYKIUU
9KPaHOIIJIaHOB, MCCAeA0BaHMe Iepcrek-
TUBHBIX MaTepUasIOB U TeXHOIOTUit dop-
MUPOBaHMS KOHCTPYKLMI, KOTOPBIX yra-
JIOCh IOCTUYD C UCIIONIb30BaHMEM HAayYHO-
TEeXHUYECKOTO 3ajefa M BO3MOKHOCTEN
YHUKATbHOM 9KCIIePUMEHTANbHOM 06asbl,
obecrieuniu MPoBeeHMe MPOEKTHhIX pa-
60T ¥ CO3[aHye OIMbITHbIX 06Pa3L0B CKO-
POCTHBIX CyOB (puc. 8, 9).

Joknaapl  COTPYLHUKOB
3KpaHOIJIaHHOM

KTHLI 1o

peryyisipHo
MPeICTaBJISIOTCS Ha KOHGEPEeHIUSIX 1 CO-

TeMaTUKe

BelllaHMSIX BCeX YPOBHEN, BbINYIEHbI MO-
HOorpaduy ¥ MHOTOUYMCIEHHbIE My6/IMKa-
LMY, 3aIIUILEHO HeCKOIbKO JOKTOPCKUX U
KaHIMOATCKUX auccepraumii. [Ipuoputer

paboT TOATBEPKIEH PSIIOM aBTOPCKUX
CBU/IETE/BbCTB (MIaTeHTOB).

Ha coBpemeHHOM 3Tame pas3sBUTUSI
TeXHOJOTUII C yYeTOM MMeIOIerocs: B
3azena
9KPaHOIIJIAaHOB

CTpaHe Hay4yHOTO BO3MOKHO

coszaHue PasIMYHOTO
BOIOM3MeEIleHNMsI, HauMHasi C PeYHbIX,
OCHAILIEHHBIX aBTOMOOMJIBHBIMM [IBUIA-
TeJISIMMU, ¥ KOHYAsi TPAHCOKEaHCKMUM CKO-
POCTHBIM TPAHCIIOPTOM JIJIsT 06ecrieueHus
[epeB030K IKCTPEHHBbIX IPY30B U KPYII-
HOraGapUTHBIX MOHOGTOYHBIX KOHCTPYK-
LA,

Ucnonb3oBaHMe  3KpPaHOIUIAHOB  —
MHOTOPEXMMHOIO TPAHCIIOPTHOTO Cpefi-
cTBa, oO6namamomero  ambuOUTHbIMMI
CBOJICTBaMM — [TO3BOJISIET PEIINUTh MHOTE
3a7a4y Ha BOJHOM IIpOCTpaHCTBe. st
TPYAHONOCTYIIHBIX TEPPUTOpUIT Haliei
crpanbl Ol MOryT 06ecrneumTh JOCTYII-
HOCTh TPUOPEKHBIX HACENEeHHBIX ITyH-
KTOB, paCIIMpPUB JICIIOIb30BaHMe BOJHOTO
TPaAHCIIOPTA B MEXCEe30Hbe U IIPY OPTaHM-
3alMM TPAHCIOPTHBIX JIMHUIA B 3MMHUI
TepuoJ.

C y4eToM OIIbITa CO3TAHMS U IKCILTY-
ataumuy IOI1 B Poccum MOKHO pacCUMThI-
BaTh Ha 9KCIIOPTHBIE ITOCTAaBKM, TaK KaK
BO MHOTMX CTpaHax 3KpPaHOIUIAHBI pac-
CMaTPUBAIOTCST KAK MEXKOCTPOBHOI TPaHC-
TIOPT ¥ CPEJCTBO JOCTaBKM TYPUCTOB OT
a’poIOPTOB K 30HAM OT/IbIXA, a TAKKe KaK
CKOPOCTHOE CPeCTBO MAaTPYIMPOBAHUS U
KOHTPOJISI BOGHOTO ITPOCTPaHCTBA.

Vcxonst M3 MHTepeca MHOTMX CTPaH K
9KpaHOIIaHAM M HeOoOGXOAVIMOCTH pa3pa-
60TKM TpeGOBaHMII K MPOEKTUPOBAHUIO,
MOCTPOIiKe ¥ 3KCIUTyaTanuu, obecrieun-
BaIOIIMX HaJJIeXaluii ypoBeHb Ge3orac-
HocTH, B 1993 1. B IMO B mogkommureTe
[0 TIPOEKTMPOBAHNIO ¥ O0BGOPYIOBAHUIO
CyZIoB GbITa CO3/aHA KOPPECTIOHIeHTCKAast

Hayka u mexnonozus

rpymmna. O6s3aHHOCTY KOOPAMHATOpa pa-
60TBI KOPPECIIOH/IEHTCKO TPYIITbI ObLUIN
BO3JIOKeHbI Ha Poccmiickyio ®enepannio
KaK CTPaHy, MMEIOIIYI0 OIBIT IPOEKTUPO-
BaHUsL, IOCTPOMKM U SKCILTyaTalluy Kpa-
HorutaHoB. 1o 1998 r. rpymnmy BO3I/IaBJIsII
HavaiabHMUK 10-To otmenenus A. B.IToHo-
MapeB, a TI0C/Ie ero CMepPTU PYKOBOICTBO
nepenaHo PoccuiickoMy MODPCKOMY Deru-
crpy cymoxoactBa (PMPC). B 2001 r. 6pu1a
CO3JaHa pefaKLVOHHAs rpynna, B KOTO-
pPYI0 BOLLIM IpencTaBuTenu ABCTpanuy,
l'epmanun, Poccun m CIIA. B pesynbraTe
paboTbl chopMMpoBaHa MeKIyHApOZHAS
HOpMAaTKBHAs 6a3a AJIsl MPOEeKTVPOBAHUS,
nocTpoiiku u skcmayatauyy 11 Tuma A,
paccuMTaHHBIX Ha IepeBO3Ky o 12 mac-
caxnpoB. C pOCCUIICKOI CTOPOHBI KpoMe
PMPC yuactBoBanu crienuanuctsl LTHNUU
M®, 3A0 «TexHomoruu ¥ TPaHCIOPT»,
OAO «IIKB mo CIIK» u IHHWM mum. akap,.
A. H. Kppuiosa.

B Hauvane XXI B. akTMBM3aLus paboT
1o TpaHcnoptHbeIM JII morpe6oBana co-
BEepPIIEHCTBOBAHMS HOPMATMUBHOM 6a3bl.
B corpymHuuectBe [¢ OAO«IIKB 1t
o CIIK um. P. E. AnekceeBa»,®I'VII
«IJATY um. H. E. J)KykoBCKOT0», 3A0
«UJHUNUM®», Mopckum u PeuHbiM pe-
TUCTPAMM CTpPaHbl BefeTcs pabora Mo
CO3[JaHUI0 HOPMATUBHO-IIPABOBOM 6a3bl
obecrieueHus1 TMPOEKTUPOBAHUS, TIO-
CTPOJKM U KCIUIyaTallyM 9KPaHOIJIAaHOB
BomousMelnieHueM 1o 50 T.
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