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B cmameoe npusedeHbl pe3ynemamsl aHAAU3a u 060buweHuss meHOeHYUl, CIOXUBWIUXCS 8 nepedo-
8bIx cmpaHax mupa 8 Hayane XX seka 8 MexaHuke. [1oka3aHel 803MOXHbIE HANPABAEHUS UCCed08aHull
8 0aHHol obnacmu Ha bauxa’liwee bydyujee Ha 0CHOBE MUPOBO20 ONbIMA, OUEHEHO B/IUSIHUE pa3sumus
HAyKu U mexHoso2uli Ha 06/1UK NepcnekmusHbIX 06pasy08 800pyHeHUSs, BOEHHOU U CneyuanbHol mex-

Huku (BBCT).

NccnepoBaHns BOEHHO-NPUKNAAHOMO 3HA-
4yeHns B 0611aCTM MexaHMKM B NepBYyH oyepenb
HanpaBneHbl Ha  obecneyeHuve  pelleHus
KOMMAeKca 3a4ay No MOBbILEHWUI0 SKCIayaTaum-
OHHO-TEXHUYECKUX CBOWCTB MepCrneKTUBHbIX 00-
pa3LoB BOOPYXEHWUS, BOEHHOM M CneunanbHOM
TexHuku (BBCT), MOBUNBHOCTH, XXMBYYECTU U 3D-
beKTMBHOCTU nX BOEBOro NpUMEHEHUs U PyHK-
LMOHMPOBAHMS.

OCHOBHbIMK LEeNaIMU UCCNefoBaHUIM B 3TOM
obnacTu aBnaTCA:

pa3paboTka Hay4HbIX NPUHLMMIOB M MOWUCK
HOBbIX TEXHUYECKUX peLLeHU NOBbIWEHUS -
$GeKTMBHOCTM  PYHKUMOHMPOBAHMS  06pa3uoB
BBCT Ha ocHoBe Hanbonee nonHOro yyerta BO-
€HHbIX aCNeKTOB MexaHuKku pedopMupyembix
TeN, MEXaHUKM MHOrodasHbIX Cpes U MexXaHWKu
CNIOXHbIX CUCTEM;

pa3paboTka Hay4HbIX OCHOB M MOMUCK NyTen
COBEpPLUEHCTBOBAHUS KOHCTPYKLMIM NepcneKkTuB-
Hbix 06pasuos BBCT B HanpaBneHnu nosbiwe-
HWUS UX MOBUNIBHOCTU, XKMBYYECTU, HAAEXKHOCTU U
NOABWXHOCTY;

pa3paboTka KMHEMATUYeCKMX W AMHaMuye-
CKMX NPUHLUMMOB MOCTPOEHUS aBTOHOMHbIX po6o-
TOTEXHUYECKMX KOMIMIEKCOB PA3/IMYHOIO Ha3Ha-
YeHUS, MEXATPOHHBIX YCTPOMUCTB U MUKPOMALLMH.

Mo HeKoTOpbIM HanpaBneHWUsM MCCnenoBa-
HWIA, 0COBEHHO B TEOPETUYECKMX HANpaBieHMsX,
OTeYeCTBEHHAs HaykKa HAaXoAMTCS HA NepenoBbiX
MWPOBbLIX NO3uuUMaX. BaxHenwne oteyecTBeH-

Hble LOCTUXEHMS B LLeIOM COOTBETCTBYHOT 3apy-
6exHbIM, @ MO psAy HanpaBAeHUI OnepexarT
MUpOBOW ypoBeHb. OTCTaBaHMe MposBASeTCS,
npexae BCero, B BO3MOXHOCTAX 3KCMEepUMEH-
TaNbHbIX MCCNEAOBaHMIA U HEeJoCTaTOMHOM Obl-
CTPOLAENCTBUM BbIYUCIUTENBbHbBIX KOMIMIEKCOB.

Kak nokasbiBaeT aHanu3, B HacTosee Bpe-
MS M B BAmKaKlwme roapl Hay4YHble MccnenoBa-
HMS B 006NaCTU KNaccuyeckom MexaHuku byayTt
HaueneHbl Ha pa3paboTKy TeOpeTUYECKMX OCHOB,
aNropMTMOB MOCTPOEHUS M METOOAMKM pacyeTa
Gannuctukm  pasgenswowmxcs  6oenpunacos
(PB) - pucyHok 1.

Ciopa OTHOCATCA KacCeTHble aBMaboMObI
(KAB), kacceTHble apTunNepunckue CHapsabl
(KAC), paspensitowmecs ronosHble yactn (PrY)
peaKkTMBHbIX CHapsaos 3annosoro orHsa (PC30),
KacceTHble 6oeBble 4Yactn (KbY) onepatmsHO-
TaKTMYecknx pakeTHbix komnnekcos (OTPK). Og-
HMM M3 aKTyaNbHbIX HanpaBieHWN MCCenoBa-
HUI SBNsieTC pa3paboTka MeToa0B MOAEeNUpo-
BaHMS MPOLLeCCOB AMHAMMKM BCKPbITUS (6annu-
CTUKKU pa3peneHns) PB, nockonbkKy npurofHble
AN UCNONb30BaHUA B npoLecce nNpoeKkTMpoBa-
HMS MeToAbl NOAOO6HOro poda MpaKTUYeCKU OT-
CyTCTBYIOT. BO BCSIKOM Cny4yae cBefeHUs 0 MeTo-
AMKaX, UCNONb3yeMbIX Mpu NpoekTupoBaHun Pb
y BedyWwuX MWUPOBbLIX NPOU3BOAUTENEN BOOPY-
xeHun (CLUA, Esponerickuii Coro3, W3pawnb,
bpasunung, Kuta) B poctynHon nutepatype oT-
CYTCTBYIOT.
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Hanpapienns nepcueKTHBHBIX HCC/IEN0BAHNI B 00/1aCTH KJacCHYeCKOH MeXaHHKH

v'pazpaboTka CHCTEMBI B3aUMOCBA3AHHEIX MAaTEMATHUECKHX MOJeNeil CONpPSMKEHHBIX 3a/]au BHYTpeHHeH OallHMcTHKH,
BHEIIHel OalMMCTHKH, IUHAMHKH CHCTEM TBEpPAbIX U Ae)OPMHPYEeMBIX Tell, O0OECIEUHBAKONMEH MOIETHPOBAHUE
MHPOANHAMHYECKOTO [IPOIEcca BCKPBITH IMHPOKOrO KiIacca PasaelIoMNXCS OOEIPHITACOB Pa3IHIHBIX KOHCTPYKTHBHBIX
CXEeM;

‘/pagpaﬁoTKa pacueTHOTO METOJa H aNToOpUTMOB MOICTHPOBAHHA JHHAMHWKH BCKPBITHA PE ¢ OTHO CTyHCH‘]aTOfI
HPIPOD,HHHMPF]CCKOfI cxemoit BCKPBITHA, OCHOBAHHOIO Ha HCIIOIB30BAHHH KOHCYHO-PASHOCTHBIX H KOHEYHO-3JICMCHTHBIX
METOA0B B COYETAHHH C HTEPAHAMH I10 HCJIHHCﬁHOCTH;

v'pazpaoTKka METONUKH pacuera IHHAMHKH BCKDBITHA H pacCeHBaHHMA Ha MecTHOcTH B2 mma PB ¢ omHocTymeHdYaroil
MIHPOIHHAMHYECKOH cXeMOoil BCKpPBITHA

v pa3paGoTKa CHCTEMBI B3aMMOCBS3aHHBIX MaTeMaTHdecKHX Mofeneil BHemHeld OanTHCTUKH M AUHAMHKH PasieTcHHs
OOEIpHUITAcOB HAa OCHOBE THOKOI CBA3KH JBYX TeI;

v'pazpaboTka pacueTHOr0 MeTONa W ANTOPHTMOB MOJENMPOBAHHMA [JMHAMHKH BCKPBITHA H BHEINHEH OalIHCTHKH
OoempHIIacOB HAa OCHOBE T'HOKOI CBA3KH JABYX Telw;

v pa3paboTKa KOMIBIOTEpHEIX 3D Momemell cOBOKYITHOCTH OOCHPHIIACOB HOBBIX KOHCTPYKTHUBHEIX CXEM HAa OCHOBE T'MOKOI
CBA3KH ABYX Tel, Bkmodatomeii HoBrsle BD mms PI'U C30, nHoBele apTHIIepHiicKHe CHapsAbI, TpaHaTel K aBTOMATHIECKHUM
rpaHaToMeTaM, OATHCTHUeCKHE YCTpoiicTBa A HAOMIOJICHHS U IEeIeYKA3aHH,

¥'pacueTHoe 000CHOBaHHE KOMIIBEOTepHHIX 3D Momeneii pasgengromuxcs GOESNPHIIACOE HOBEIX KOHCTPYKTHBHBIX CXEM,
prmodaromeil Hopele PI'Y C30 xamudpos 120, 200 1 300 MM 11 HOBEIe OoeBEIe 3meMeHTH K HuM, HoBRIe KI'U mma OTP.

\I{l_\&l.l!.llhlt' Ililllpilll.!t’llllﬂ Ilt'l.‘.ll.“lulk::lllllii B 0OJIACTH NOBLINICHHISHA \l ltlii‘lﬂBOCTH JeTarTeJbHBIX annapaTOB K
MEXAHNYECKAM BOICHCTBHAM

> METOABl HCCMeI0BaHMA ABIDKeHHA JIA OammHCcTHYSCKOTO CIIYCKa B YCIOBHAX BO3MYIICHMA MAacCCOBO-HHCPITHOHHBIX

XapaKTepHCTHK U aTMOchepH;

v

MCTOIEI pacucTa IMapaMcTPOB TPACKTOPHH BEICOKOCKOPOCTHERIX aGJ'IprIO[]IPIX TN Mamoil MaccHI;
» METOHIEI pacucTa mporecca OABHXKCHITI CHCTEM CBA3aHHBIX H PasICIIAIOIIHXCA TCI IIPH AcHCTBAN BOGMYH.ICHHﬁ.

PucyHok 1 - HanpaBneHusa nepcneKkTMBHbIX MCCNEA0BaHMIA B 061aCTM KNACCMYECKON MEXAHUKM

Kak npencraBngetcs, nonyyat AanbHenliee
pa3BUTME METOAbl M CNOCOObI NOBbILWEHUS pabo-
TOCNOCOOHOCTM B aTMocdepe BbICOKOCKOPOCT-
HbIX NeTaTenbHbiX annapatos (J/1IA) B ycnoBuax
pa3fMYHOro BMAa BO3AenCTBMK. Bonpochl, cBS-
3aHHble C ABWXEHWEM U (PYHKLMOHMPOBAHMEM
Ha TPaeKTOpMM BbICOKOCKOPOCTHbIX J1A, npuHag-
NeXaT Ha CerogHsAWHNM AeHb K OOAHOMY M3 Tpa-
AVLMOHHBIX U, MO-NPEXHEMY, aKTyaslbHbIX Hayu-
HbIX HanpaBneHWN. BO MHOMMX OTHOLIEHUSIX OHM
AOCTAaTOYHO XOpOLO U3y4yeHbl. B uenom Hanpas-
JIEHUSI U YpOBEHb HAYYHbIX MCCNefoBaHUM B
Poccumn 1 3a pybexxoM cosnagatot. OgHako B no-
cnegHee BpeMs MOsSIBUAMUCH 3a4a4M, KOTOPbIE U3-
338 HOBM3Hbl OKa3a/MCb HEOXBAYE€HHbIMM Knac-
CMYEeCKMMM MOAX0AAMU U MOTOMY CnabounsyyeH-
HbiMU. Peyb npet o HanpasneHuu wccnenoBa-
HWR, CBS3aHHbIX C paboTtocnocobHocTbio JIA Ha
TpaekTopuM MNoneTa, Koraa non AeNCTBUEM CNy-
YyarHbIX (GAKTOPOB eCTeCTBEHHOM M UCKYCCTBEH-
HOWM NpuMpoAbl annapaTbl NOYYAOT Pa3INYHOIO
pooa nospexaeHus. [locnegHue, B CBOK oO4e-

pefb, CTAHOBATCS B AafIbHENLLIEM NPUYUHOW pa3-
HOO6Pa3HbIX OTKIOHEHUM OT LUTATHOMO PeXMMa
noneTa: MW3MEHSeTCs TPaekTopus ABUXEHUS
LeHTpa Macc, yxyawaertcs ynpasnsemMoctb JIA,
NosIBNSIETCS BO3MOXHOCTb €r0 a3poTepMmUYecKo-
ro ¥ TenjaonpoYHOCTHOIO paspylwleHus Ha
oTaenbHble dparmMeHTbl. B kayectBe nomobHbIX
CNly4amHbIX PAKTOPOB MOTYT ObITh:

Ha 60MbWMX BbICOTAX — KOCMUYECKUN «MY-
COp», MEeNKMe MeTeopuTbl, KOCMMUYECKAN MNblib;

B aTMocdepe - pa3nuyHble TBepAble npen-
MeTbl (MOpakalowme >SNeMeHTbl), LWapOoBble WU
00ObIYHbIE MOSTHUM.

[na nccnepoBaHWa [AHHBIX SBIEHUI HEO6-
XOAMMO pelleHne 3afad, CBA3aHHbIX C OLEHKOM
BNMSIHMA HA MapaMeTpbl ABMXEeHWUs u paboTto-
cnocobHocTb JIA Ha TpaekTopuu NOKaNbHbIX NO-
BpeXAeHun Koprnyca (KaBepH, OTBEPCTUM), UM-
MyNbCOB BHELHEN Harpy3ku, Naa3MeHHbIX Ji0-
KanbHbIX 06nacTen, BO3HMKAKOWMX nepen ABU-
xywmmcs JTA (pucyHok 2).
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IlepcnexkTHRHLIE HANPABJIEHHSA HCCIeI0BAHNI B 00/1aCTH TPHOOIOTHH

v'3aKOHOMEPHOCTH BOHHKHOBEHMA KPUTHYECKHX SBIEHHIl (TypOyIH3amiy TeYeHH:, KABHTAIMOHHEIX ABICHHII, Pa3pLIBOB
CMa309THOrO CJIOA, KpH3Hca TPEHHA) B ClI0¢ THApOTHMHAMHYecKoil cmazku IJ[J] Ha OCHOBE COBPEMEHHEIX IIPCACTABICHHIT
HAHOTPUOOIOTHH, TBYMEPHOIl THAPOINHAMUKH U MONEKYIAPHOIl TeOPHH TPCHUS;

v'METOTHKa pacueTa THAPOIMHAMHYECKUX TEYEHMil B TOHKHX CTOSX CMa3KH HA OCHOBE COBPEMEHHEIX TIPEICTABICHHI
HAHOTPHOONIOTHH H MOJNEKYIIpHOH TeOopHH TpeHHs I OMNpefielleHHsS I1apaMeTpOB SKCTPEMAaTBHEIX BO3ICHCTRHI
(Temmeparypa, JaBleHHe, aMIITHTYa W 9acTOTa BHOpPAIHN);

‘/pﬁC‘-]CTH_BIG 3aBHCHMOCTH [Ond OIpeaclcHHA KOHTAKTHBIX HaHpiDKeHHf‘I, OCHOBAHHBIE Ha pPEeOIEHHH KOHTAKTHO-
THI[pO,ElHHaMPI‘-]eCKOﬁ TCOPHH CMa3KIH.

‘/MCTOHHKB pacdcTa JOINTOBCYHOCTH H JKHBYYUCCTH KOHCprKLIHfI OIIOPHBIX Y3IIOB ZlBHI‘aTCJ'ICﬁ JICTAaTCIIbHBIX allllapaToB IIPH
MUKITHYIECCKOM HAarpy>K€HHH B YCIOBHAX CHIOBBIX BH6paLlHOHHHX BO3MCIHCTBHIT Ha OCHOBE €IHHOTO ,[[C(I)OPMB.L[HOHHO—
KHHETHYECKOTO KPUTCPHA,

‘/HPHHI_I]}’]TJ]:I, METOOBI, PEKOMEHIAUHMH, AJOPHTMBI IIO0O PACUETyY H IPOCKTHPOBAHHKY THAPOJHHAMHYECKHX ,[leMl'[Cl)epOB
BBICOKOHAIPYKEHHBIX OIIOPHBIX Y3JI0B POTOPOB ABHAIIMOHHBIX H PAaKETHBIX JIBHTaTelleH IIOBBIMICHHON 3(1)(1)€KTHBHOCTH H
JOJIMOBEYHOCTH,

v 1eMOHCTPAlHOHHELT 00pa3ell MPOrpaMMHOI0 KOMIUIEKCA KOMIIBIOTEPHBIX TEXHONOTHI METONOB MPHHATHA IIPOCKTHEIX
peIIeHuH 714 OlIepaTHBHOIO pacueTa TPHOOTEXHHYECKHUX XapaKTePHCTHK ONOPHO-YILIOTHHTENEHEIX y310B I T]T;

v IIpe/IoAEeHNsA 110 TEXHAIECKOMY OONHKY OIBITHRIX 0Opa3loB THAPOAHHAMHYecKHX Aemrdepos ['T]I ¢ ymyameHHBIME
XapaKTepPHCTHKAMH.

ARTYAIBHBIC HANPABJICHAA HCCACAOBAHNI B 001aCTH BHOPO3aAIIHTHI

» paspaboTka HOBEHIX METONHMK pacyeTa H NPOeKTHPOBAHMA MEXaHHUYEeCKHX (3yOUaTEIX) Iepefad pa3HYHEIX BHIOB IO
KpPUTEpHAM MPOYHOCTH M BHOPOAKTHBHOCTH, B I[EMIX CHIDKEHHSA MaccO-TaDapUTHBIX XapaKTEPHCTHK KOHCTPYKITHI
TIPHBOJOB BOEHHOH TexHHMKH B 1,3...1,5 paza, ymMeHpIIeHHe IMIyMOH3Iy4eHHA Ha 8-12%, IoBBINIEHHEe pecypca H
nponrogeuHocTH odpasiia BBCT B menom Ha 25...30%;

» TpHUMeHeHHe TeXHOJIOTHH BHOpPOMOHHTOpHHTa y3moB u arperatoB BBCT, Gasupyromeiica Ha olleHKe OTKIOHEHHA OT
HOMHUHATBHOTO CpeJHEeKBa[PaTHUYHOTO 3HAUYEeHHd aMIUTHTYABI BHOpockopocTH (B muamazoHe gactor 10...1000 T'), grto
obecreynBaeT OOHAPYKEHUE PA3BHTHIX IKCIUTyaTallMOHHBIX ToppexaeHuii BBCT nHa sTare, OMHIKOM K aBApHITHOMY.

PucyHok 2 - [pnopuTeTHBIE HaNpaBAeHWS UCCefoBaHM B 061acT Tpnbonorun n BMbpo3aLLmThl

B pa3BuTuM 1 coBEpLIEHCTBOBAHMM METOLOB
KNaCCMYECKOM MEXaHWKKU 3aCNy>KMBAKT BHUMA-
HWMQ pe3ynbTaTbl, NONyYeHHble B 061aCTU Teopum
YCTOMYMBOCTU MPUMEHUTENBHO K NPOBAEeMHbIM
BOMPOCaM PaKeTHO-KOCMUYECKOM TeXHUKM, No3-
BONAKOLLME MOLENMPOBATb BAMSHME KOHCTPYK-
TUBHbIX MApaMeTpPOB HAa [AMHAMWKY cTapTta. K
3HAYUTENIbHbIM  OTEYECTBEHHbIM  [OCTUXKEHMAM
no AaHHOM npobneme B nociefHMe rofbl MOXHO
OTHEeCTU UCCNenoBaHMUS MEXaHUKM CUCTEM nepe-
MEHHOW CTPYKTYPbl U KAYeCTBEHHbIA aHaNU3 Aun-
HaMUKM MEXaHUYECKMX CUCTEM.

PaszButMe MeTonoB MpUOIMXKEHHOro MaTe-
MaTM4eCcKoro MOAENUPOBaHMS no3BOAUT
CTPOUTb MOAENU CNIOXKHbIX CUMCTEM U OOBLEKTOB
BOEHHOI0 Ha3HavyeHus, AOCTYMNHbIX AN aHanu3a
M UCCNe0BaHMS U NEXALMX B OCHOBE peLleHns
MHOIMX 33434, CBS3aHHbIX C OLLEHKOM NPOrHO3un-
pyeMbix TTX nepcnekTtnBHbix 06pa3uyos BBCT u
BbISIBNEHWEM HaMAy4wmnx cnocobos nx 60eBoro
npuMeHeHus. PaboTbl no paHHOM npobneme

pa3BMBAOT METOAbI MAaTEMATMYECKOrO OMMUCAHUS
LUIMPOKOTO Kpyra BOEHHO-TEXHUYECKUX CUCTEM U
00bEKTOB BOEHHOMO Ha3HAuYeHuMs.

CoBpeMeHHble 06pa3ubl BBCT kak ynpas-
NsieMble  YHWKaNbHble MeXaHMYyeCKne CUCTEMbI
coaepxxaT MHPOPMALMOHHYKO CTPYKTYpy, pelua-
tOLLYIO CNNOXKHbIE ONTUMM3ALMOHHbBIE 334a4M. DTO
00ycnoBAMBAET BbICOKYH AKTYanbHOCTb M nep-
CNEKTUBHOCTb MCCNEA0BaHUIA NO pa3BUTUIO Me-
TOLOB aHaNM3a M CMHTE3a YMpPaBAsSieMbIX OMHA-
MUYecKnx cuctem. Hanbonee BaXkHbIX pe3ynbTa-
TOB MO [AAHHOMY HaMpaBNeHWI0 CieayeT OXM-
[aTb B pa3paboTke MEeToAoB OMTMMANbHOIO
OUEHMBAHUS M YNPaBNEHUS HENMHEWHbIMU AM-
HaMMYeCKMMKU CUMCTEMAMKU U CUCTEMAMM C pac-
npeaeneHHbIMU NapamMeTpamu.

Monyyat panbHelwee pasBuTUE CTPYKTYp-
HbIA, KUNHEMATUYECKUIA U ANHAMUYECKUIN CUHTE3
MaLUMH M CUCTEM MalumH. MccnegoBaHusa B 3TOM
obnactu OyayT MNpOAO/MKEHbl B HanpasieHUM
pa3BuUTUSl 0bLWEer TEOPMM MO3ULMOHHBIX MPUBO-
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[0B, METOAO0B peleHUs 33a4ayun CUCTEMHOrO
yAapa CNOXHbIX MeXaHUYeckMx CUcTeMm C uae-
aNbHbIMU FONOHOMHBIMU CBA3SIMU, METOLOB KM-
HEMaTUMYecKoro M AMHAMMYeckoro CuHTesa
MHOFONOABMXHbIX MPOCTPAHCTBEHHbIX MEXaHU3-
MOB (B T. Y. BOEHHOIO0 Ha3Ha4YeHus), AMHAMUKU U
TOYHOCTM MO3ULMOHHBIX TMAPONPUBOLAOB.

CospaHne 3ddeKTMBHbIX HOBbIX METOLOB
NpeofoneHns BbICOKOMIOTHbIX Nperpag u ycko-
PEHHOro MpOW3BOACTBA PA3PYLUEHMI ABNSETCS
TakXXe OLHOM M3 Hambonee aKTyasbHbIX TEXHM-
yeckux npobnem. M3BecTHO, Hanpumep, 4TO
JHepreTnyeckass 3PPEeKTUBHOCTb CYLLECTBYHO-
WMX TEXHONOMMIM paspyLIeHUs KpanHe HU3Ka:
KM nyywmx M3 HUX He npeBbIaeT HECKOIbKUX
npoueHToB. CoBeplIeHCTBOBAHWE TPaAULMOH-
HbIX METOA0B HE MOXEeT CYLLEeCTBEHHO Yy4lUnTb
cuTyaumio. HeobxoamMMocTb pa3paboTkM HOBbIX
TEXHOMOMMIA paspyleHns aBnseTcs obwenpu-
3HaHHOMW. [1oBbIleHne 3GPEKTUBHOCTU TEXHONO-
MM paspylleHns MOXeT ObiTb AOCTUTHYTO 3a
cyeT pas3paboTKM HOBbIX CXEM MeXaHW4ecKoro
(TepMMyeCKOro, TepMOMEXAHUYECKOTO) Harpyxe-
HMS  pa3pyliaeMoro O06beKkTa M MpPUMEHEHUS
XWUIOKUX aKTUBHbIX Cpep, — NOHW3UTeNnen Teepao-
CTM U NPOYHOCTM MaTepuana. BoeHHo-npuknaa-
HbIM NPUMEHEHWEM AAHHbIX METOAO0B ABAAKOTCA
paboTbl NO MOBbIWEHWUO BpOoHENnpobuBaEMOCTH
ApTUANEPUNCKMX U Apyrux Goenpunacos u no-
BbiWeHN0 3hdEKTUBHOCTM 3aLmTbl 0O6pa3uoB
BTBT 3a cueT npuMeHeHUs B UX COCTaBe aKTWB-
HbIX KOMMOHEHTOB, NpeTepneBaLmX B YCIOBU-
SX BbICOKOCKOPOCTHOIO COyAapeHus cBepx6bbl-
CTpble MeXaHOXMMMUYeCKue MpeBpaLLleHus], CHU-
Xawume ConpoTUBIEHUE BHEOPEHUIO.

MexaHoxMMmyeckme mnpeBpaLleHns MoryT
BbITb MCNOML30BAHbI TAKXKe AN1F NOBblLLeHUs 3b-
dbekTMBHOCTM OpoHe3alwmTbl (MPOTUBOCHAPSA-
HOWM CTOMKOCTM BpoHMpoBaHus) obpasuos BTBT.
B atom cnyuyae uenecoobpasHO MCNONb30BaHME
Ha aneMeHTax 6poHe3awmTbl KOMMO3MLMOHHbIX
MOKPbITUI, COAEPXKALLMX B KaYeCTBe HaMONHUTe-
ns Bonbdpam (Mau ero cnaasbl).

Cnepnyet OTMETUTb, YTO B HACTOsILLEE BpeMS
MHTEHCUBHbIE UCCIefOBaHUS B 3TOM Hanpasne-
Hun Bepytcs B CLUA mn pgpyrux ctpaHax HATO.

HayyHo-mccnepoBaTenbCckMe opraHu3auuMm Mu-
HucTepctBa 060poHbl CLUA paspabaTbiBaoT HO-
Bbl€ TUMbl AKTUBHbIX COCTABOB (TaK HAa3blBAEMbIX
peakLMOHHbIX MaTepuanos — PM) ana asuaum-
OHHbIX U apTunnepumnckux 6oenpunacos. Hawm-
bonblwee BHMMaHWe yaensetcs PM, npencras-
nawWwmM cobor MeTann-nonMMepHble KOMMO3u-
umn. Hanpumep, B CWA ans nopgobHoro npu-
meHeHuss B 2001 roay 3anaTeHTOBaH BbICOKO-
MPOYHbIA KOMMO3MLMOHHbIM MaTepuan, nonayya-
E€MbIl NyTeM ropsyero CnekaHus MenKoamc-
nepcHon cmecu TednioHa M antOMUHKUS. B kave-
CTBE MeTa//INYeckoro KOMMOHEHTa MOA06HbIX
PEeaKLMOHHbIX MaTepUanoB Takxe paccMaTpuBa-
KOTCS IUTUM, MarHUM 1 CNnaBbl TUTAHA.

OcHOBHbIMM 33aga4amMu pa3paboTok Mo BO-
€HHO-NPUKNAAHOMY MPUMEHEHUIO XKUOKUX aK-
TUBHbIX Cped — NOHU3UTeNen TBepA0CTU U NpoY-
HOCTM MaTepuana Ha NPOrHO3MpyeMbI Nepuog,
MOryT ObITb:

pa3paboTka PU3MKO-XMMUYECKMX OCHOB CO-
30aHMSa HOBbIX CpeacTs bpoHenpobuTns m 6po-
He3aLMTbl HA OCHOBE MPUMEHEHUS B UX COCTaBe
aKTUBHbIX KOMMOHEHTOB;

pa3BUTME TeOpeTUYECKMX NpeacTaBieHni o
CBepXObICTPbIX reTepodasHbIX OKUCIUTENbHbIX
npoueccax, MHULMUPOBAHHbIX NPU BbICOKOCKO-
POCTHOM yAape 3K30TEPMUYECKON XUMUYECKOM
peakunen;

PAaLMOHANbHBIA COCTaB U OCHOBbI TEXHOMO-
MW MU3rOTOBNEHUS AKTUBHbIX KOMMO3ULMOHHbBIX
HaHOMaTepuanos;

3KCNepUMEHTaNbHO O0OOCHOBAHHBIN A0CTU-
XWMbI YpOBEHb MOBbLILEHNS MOPAXKAKOLLETO
AEeNCTBMS NPOHMKAKOLWMX U OCKOMOUYHbIX BOEBbIX
4yacTen 3a cyeT NpUMEHEHUsS MEXaHOXUMUYECKH
AKTUBHbIX KOMMO3MLMOHHbIX HAHOMATEPUANOB;

NPenioXeHUs MO TEXHUYECKOMY 006MKy M
0060CHOBaHWE TpebOBaHUM K TEXHMYECKMM Xa-
pakTepucTMKaM nepcnekTMBHbIX BOeBbIX YacTen
HOBOrO NOKONEHMUS.

Kak oxwupaetcs, B bamxkavwme roabl byaet
YAENaTbCS MOBbILEHHOE BHWMaHWE CO3[4aHMI0
CpeacTB 3alWmTbl aBMALMOHHO-KOCMUYECKON W
BOEHHOM TEeXHWUKM OT TBEPAbIX MPOHUKAKLLMUX
3NIEMEHTOB U KYMYNSATUBHbLIX CTPYW Ha OCHOBE
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BO34EMCTBUS HA HWUX UMMYSIbCHLIM 31eKTpoMar-
HWUTHbIM nonem (nNnoTHocTb 3Heprum ~105...106
[x/cM?) ona nosbllweHns paboTocrnocobHOCTM
BbICOKOCKOPOCTHbIX leTaTe/lbHbIX annapaToB Ha
TPaekTopuu B YCNOBUSAX Pas3NMYHOro BUAA BO3-
LEeNCTBUM CNy4anHbIX GAKTOPOB U 3HAUYUTENLHO-
ro CHUMXeHus rybuHbl npobutna 6poHM obpas-
uos bTBT.

Kak anbTepHatMBa COBpPEMEHHOM [OMHAMU-
yeckon 3awmte ([3), ucnonb3yowen SHepruo
B3PbIBYATOr0 BELLECTBA MM 3NEKTPOMATrHUTHYHO
JHEepru 4N MeTaHWs NAaCTUHbI HABCTPeYy Ky-
mynatusHon crpye (KC), pa3spabatbiBaemas
anekTpoauHaMuyeckas 3awuTta (343) ucnonb3y-
€T 3Heprui CBepXxcuibHbIX TOKoB. B J[03 BO3-
nencreme Ha npoHukatowyo KC ocywecrsnser-
CS CWUNbHBLIM WMMMYAbCHBIM MArHUTHbIM MOJEM,
WMHOYUMPYEMbIM B CM/IbHOTOYHOM paspsge. [pu
3TOM pa3pan MHUuuupyetcs npoxukatowen KC.
B kauecTBe UCTOYHMKA SNEKTPUYECKOW 3HEpPruun
MCMNONb3yeTcs KOoHAeHcaTopHas OaTapes (2-4
M®D), 3apskaemas oT manomouHoro (8o 5 kBT)
MCTOYHMKA TOKaA.

3a nocnegHue 20 neT NNOTHOCTb SHEPIUM B
MMNYNbCHBIX KOHAEHCATOpax yBennuunacb 60-
nee yem B 10 pa3 u 6nauska K BennumHe 1
KLK/Kr, 4TO penaet peanusaumto d[13 TexHuye-
CKM OCYLL,eCTBUMOW.

MNpenmywectea 313 nepen [13 cnepyowue:

33 no3BongeT nNoABecTM 3SHEeprui K no-
KanbHOM obnactn B3ammogencteus KC c npe-
rpagou;

npyM BCTPOEHHOM BapuWaHTe pa3sMeLLeHus
33 oHa cebs1 He 0OHapyXXMBAET;

byHKUMOHUpOBaHMe 33 npuHUMNMANBHO
He TpebyeT MOAYNbHOrO NOCTPOEHUS, ecnu ByayT
pelleHbl TexHuyeckne npobnembl yTeyku Toka
yepes pa3pyLleHHble 31IeMeHTbl Nperpasbl.

Mo AaHHbIM 3apyb6eXHbIX MCTOYHMKOB 313
MOXeT MPUMEHATBCS W MNPOTUB  YAJUHEHHbIX
CepAeYHMKOB OnepeHHbIX 6poHeBOMHbIX Noaka-
nmbepHbix cHapapos (OBIMC). Kak n B cnyyae KC,
NpoXof, Yepes cepAeyvHUK OYeHb CUNIBHOTO 3/1eK-
TPMYECKOro TOKa MOXET Bbli3blBaTb BO3MYLLEHMS
M pacTarMBarolme HectabunbHOCTU, NPUBOAS-

Me K ero paspyLeHuo Uam CUNbHOMY MCKPUB-
NEeHUIO.

OCHOBHbIMM 334a4amMu pa3paboToOK B AaH-
HOM 06MacTM UccnefoBaHWA Ha MPOrHo3upye-
MbI Mepuoa MoryT BbiTb:

pa3paboTka (U3NKO-MaTeMaTUYECKON MO-
[enn, OMNUCbIBAKLWLIENM OCHOBHble dU3nYeckue
npouecchbl 31eKTPOANHAMUYECKOTO BO34ENCTBUS
Ha MPOHMUKAKOLWME DNEeMEHTbl, OCHOBAHHOM Ha
NpeacTaBNeHUSIX MAarHUTHON r’MAPOAMHAMUKM;

pa3BUTME TEOPETUYECKMX OCHOB 3/1IEKTPOOM-
HaMWYeCKOro TOPMOXEHWUS BbICOKOCKOPOCTHbIX
npoHukatowmx cpeacts (KC, yaapHbix saep);

pa3paboTka HOBbIX CMOCOOOB 3NeKTPOAMHA-
MWYECKOro BO3LEMCTBMSA HA NMPOHMKAKLWMe 3ne-
MEHTbl C MCMO/Ib30BaHMEM KOMOWMHALMKU a3nMy-
TafbHOrO M NPOAONALHOIO 3N1EKTPOMArHUTHOrO
nons;

onpegeneHne KputepueB Bblibopa onTu-
ManbHbIX pexmnmoB 3/13;

pa3paboTka npeanoXeHUM No MCNosb30Ba-
HUIO pa3paboTaHHOro MeToAa CHWXKEHMS nopa-
XalLWero u 3anperpagHoro AencTsus Kymyns-
TMBHbIX 60enpunacos 1 OBIMC aona obecneveHuns
XuBy4yectn obpasuos bTBT.

Kak npeacraensiercs, nonyyat passuTune uC-
cnepnoBaHus B 061aCTM TEOpMM NON3Yy4ecTu, peo-
noruu n $as3osbix Nepexonos. B HacToawmi MO-
MeHT paboTbl N0 3TOM Npobneme BeayTCs B LUK-
POKOM AuanasoHe: GOpMynMpoBKa U 3IKCNepu-
MeHTaNbHag NPOBEepKa OnpeaensitoLmx COOTHO-
WeHWN MNon3y4vyectn, onpeneneHve TepMOAMHaA-
MUYECKUX XApaKTEPUCTUK PEOHOMHbIX Cpe[,
M3yyeHue peasibHbIX BO3MOXHOCTEM MaTepua-
noB ¢ sddektom namatn cdopmbl (AMND). MNpu-
MeHeHne mMaTepuanos C J1® B nepcneKkTUBHbIX
obpasuax BBCT no3sonut coBmewatb B O4HOM
3NIeMeHTe CEeHCOpHble, NPOLLeCCOPHbIE U UCMON-
HUTeNbHble QYHKUMU, SBNSKOLLMECS HEOTbeM/e-
MOM YaCTbl0 MX MHPOPMALMOHHO-YNPABASOLLEN
cuctembl.  PaspaboTka  Hay4YHO-TEXHMYECKMX
OCHOB C034aHM1S CUMIOBbIX 3/1EMEHTOB Ha HOBbIX
MPUHLMNAX OPraHM3auMm NepeMeLLeHun u re-
Hepauuu YCUAUN, Peanusyrlwmnxcs Ha YpOBHE
KpPUCTaNIM4eckomn pelieTkn matepmana (MCnonb-
30BaHME MATepuanoB M KOHCTPYKTUBHbIX 3dne-
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MeHTOB C 3P deKkToM «namaT popmbl») obecne-
YMBaET CO3AaHME NepCrneKTUBHbBIX KOHCTPYKLMM
MCMONHUTENBHBIX YCTPOMCTB M MNPUBOAOB HA
OCHOBe MaTepuanos ¢ 3ddekToM namatm dop-
Mbl, 06ecneunsaowmx 100-kpaTHOe OTHOLWeEHME
nonesHon paboTbl K COBCTBEHHOMY 06bEMY MpU
co3paHum ycunmii ot 1 go 10000 H.

Ocobo nepcnekTMBHbLIM  HanpaBlEHUEM
yAyylweHmMs KayvyecTBEeHHbIX nokasatenen BBCT
aBngeTcs pa3paboTka Hay4YHbIX OCHOB MEXaHMKMU
KOMMO3MTHbIX MaTepManoB U KOHCTPYKUMI. Pea-
NM3auus pesynbTatoB MCCNefoBaHUMA MO3BOAUT
obecneynTb fanbHeNLee CHUXEHUE Maccoraba-
PUTHBIX XapakTepuctuk obpasuos BBCT. Hanbo-
Nnee 3HAUYUTENbHbIX Pe3y/ibTaTOB MCCNeA0BaHMUM
B 06/1aCTU MEXAHWKM KOMMO3ULMOHHbBIX MaTepu-
anoB cnenyeT OXMAATb B Pa3BUTUM:

HeKaccnuyeckmx Teopui nsrnba, yctonumso-
CTU 1 KonebaHWih MHOTOCIOMHBIX MOAMAPMUPO-
BaHHbIX 060/104€EK, N1ACTUH;

METOA0B peLleHUs 3a4a4 ONTUMANbHOMO M
PaLMOHANbHOrO MPOEKTUPOBAHUS  3N1EMEHTOB
KOHCTPYKLMIA M3 KOMMO3ULMOHHbBIX MaTep1anoB
no TpeboBaHMAM MMHMMYMa pacxoAa, CTOMMO-
CTW, MaKCMMyMa XXeCTKOCTW, KPUTUYECKOM Ha-
rPYy3KM noTepu YCTOMYMBOCTM, MAKCUMManbHOrO
BPEMEHU pa3pyLleHus Npu Non3y4yecTy;

pacyeTHO-3KCNepUMEHTasIbHbIX METOA0B CO-
3[aHUS MHOFOC/IOMHOI0 KOMMO3MLUMOHHOIO Ma-
Tepuana ong 6poOHU HOBOrO MOKONEHUS U MaTe-
MaTuyeckas monenb GopMupoBaHus GpPOHEBbIX
MaTepuanoB pasfIMYHOM CTPYKTYPbl U CBOMCTB;

pa3paboTkM napameTpoB MpoLeccoB 06-
pa3oBaHMSA MPOYHOCKPEMIEHHbIX MHOrOC/IOMN-
HbIX KOMMO3ULIMOHHbIX MaTePUANIOB B YC/IOBUSX
3KCTpeManbHO BbICOKMX OABNEHWUM U Temnepa-
Typ npu cBapke B3pbiBOM, CBC-cBapke u ux
KOMOUWHaLUMUK;

nccnenoBaHMs 3aKOHOMEPHOCTEW BAUSIHUS
Ha CTPYKTYpY M CBOMCTBA MHOFOC/IOMHbIX KOMMO-
3ULMOHHBIX MaTepuanoB NapameTpoB YAAPHO-
BOJIHOBOM M MocC/enyoLern TepMmnyeckon obpa-
60TKM.

OoHMM M3 aKTyanbHbIX MPUNOXKEHUN pe-
3yNbTaToOB  (YHAAMEHTANbHbLIX  WUCCNefOoBaHUM
MexaHWK1 aedopMMpoBaHMS TBEPAOro Tena §B-

nseTca peweHne GyHAAMEHTaNbHbIX U NPUKNA4-
HbIX Npo6nem TpMbONOrMM U OCHOB MOBbILLEHMS
n3HococTorkoctn obpasuos BBCT, HanpasneH-
HbIX Ha pa3paboTKy METOAOB NOBbIWEHUS U3HO-
COCTOMKOCTM U HAOEXHOCTU Y3/10B TPEHUS nep-
cnekTuBHbIX 06pasuos BBCT, pabotaiowmx B
YCNOBUSX MOBbLIWEHHbIX AUHAMUYECKMX U Ten-
NOBbIX Harpy3ok. KomnnekcHoe usyyeHue Cnox-
HbIX MPOLLECCOB, NPOUCXOAAWMNX NPU TPEHUU U
M3HOCE MOBEPXHOCTEW TBEpAbIX Ten Npu pas-
NIMYHBIX BUAAX KOHTAKTHOMO B3aMMOLEWCTBUS,
nocnyxmno 6ason gns paspaboTkM MHXKeHep-
HbIX METOAOB pacyeTa 3TMX NPOLECCOB HA OCHO-
BE 3/1aCTO-TMAPOAMHAMUYECKON U TMAPOAMHA-
MWYECKOM TEeopuUM CMasKu, Teopuu YMNpyrocTu,
KMHETUYEeCKOM TeEOPUM NPOYHOCTU TEMNOBOM AM-
HaMUKN TPEHUS U MU3HAWMBAHMS aACOPOLMOH-
HbIX U AP dY3nOHHbBIX npoueccos. o Tpnbono-
rmMyeckuM npobnemMam OXMAATCA chnepyrolime
HanpaBneHus pa3BUTUS UCCNEL0BAHMI: CO34a-
HWe TeopuM MOLENMPOBAHUS MOBEAEHUS CMa-
304YHbIX MATepUanoB B YCNOBUAX BbICOKMX CKO-
poCTel, AaBNEeHUN M Temnepatyp; paspaboTtka
KOHCTPYKUMMA MArHUTOXMAKOCTHBIX MOALWMMHMU-
KOB, MarHUTOXXMAKOCTHbIX KOMMO3MLMI C LIMPO-
KUM [OMana3oHOM M3MeHeHus 3PGheKTUBHOM
BSI3KOCTM B LLeNsiX CO34aHMS MarHuToynpasnse-
MbIX AeMNPUPYIOLWLKMX YCTPOMUCTB, racutenemn Ko-
nebaHun u ypapos; pa3paboTka M co3paHue
onop C razoBoKr CMa3Kom.

B HacToswee BpeMs NponcxoauT MHTEHCUB-
HOe pa3BUTME HOBOIO HAYYHO-TEXHUYECKOrO
HanpaBneHus - WCNONMb30BaHUE YNbTPaAMC-
MepcHbIX MaTepuanoB (HAHOMATEPMANOB) B Bbl-
COKOHArpY>XeHHbIX y31ax TPeHUS.

lNpobnema pemndupoBaHMS YAAPHbLIX Ha-
rpy30K, BO3HMKAOWMX Npu paboTe u akcnayaTa-
umm obpasuos BBCT (ctapTbl pakeT Ha3eMHOro
M MOPCKOro 6asnpoBaHUs, CTPENKOBOE OPYXMe,
aBTO- U BpPOHeTeXHMKA), SBNSETCH B HacTosllee
BpeEMS OQHOM M3 BaXXHEMLWMX, B 0COOEHHOCTU
AN TEXHUYECKMX CUCTeM, paboTalowmx B 3KC-
TPEMaNbHbIX  YCNOBUAX. AKTYalbHOCTb  3TOM
npobnembl BO3pacTaeT B CBA3MU C T€M, YTO B Ha-
cToquee BpeMs AOCTUIHYT Npefen no sHepreTu-
4YeCKMM BPEMEHHbIM U CUNOBbIM XapaKTepucTu-

BoopyxxeHue n akoHomuka 3 (32) /2015 r.



BoeHHO-TexHMueckas nonuTunka

Kam pemndepos, paboTalowmMx Ha MpuHUUNE
AeMndUPoBaHUS yOAPHbIX BO3AENCTBUI 3a CYET
ynpyrux gedopMaunii paboyen cpenbl, B kade-
CTBE KOTOPbIX WMCMOMb3YTCA ra3oBble CMecw,
XMUIOKOCTU U MPYXMHHbIE MEXaHU3Mbl. AHanu3
3apybexHOro onbiTa MOKa3blBAET, YTO MUCCNeno-
BaHMa B 06nactM co3gaHusa aemMndupyowmx
YCTPOMCTB, B KOTOPbIX B KayectBe paboumx Ten
MCMOJb3YIOTCS CUMCTEMbI «HECMAYMBAIOLLAN XKW -
KOCTb — HAHONOPUCTOe Teno». HecMoTpst Ha nNpo-
LOMKUTENbHYIO UCTOPUIO UCCNEA0BAHUI YKA3aH-
HOM CUCTEMbI, MHOTME $IBIEHMS, CBS3AHHbIE CO
CBOMCTBAMU  MexXda3HOM rpaHuLbl  pasgena
©KUOKOCTb — TBEPAOE TeNo», Ha CerofgHs ocra-
0TCA HeACHbIMU. K HMM OTHOCATCS, Hanpumep,
KanunnsipHble SIBEeHUS B CBEPXTOHKMX KaHanax,
AMHAMKUKA MexXda3HOro B3aMMOLEWUCTBUS, He-
CMayMBaeMoCTb (CMayMBaAEMOCTb) HaHOMOpU-
CTbIX Ten.

[lpyrvM nepcnekTMBHbIM HaMNpaBAeHUEM
CO34aHMS TMOPABAMYECKMX racutenen Bubpa-
LMIA 1 yOAPHbIX HAarpy30K SIBNSIETCS UCMOMb30Ba-
HUWe 3neKTpopeonornyeckmx 3p@exKTos B KOINO-
MOHbIX CUCTEMaX. YCTAHOBNEHO, YTO B psage Cny-
YaeB HANIOXEHMEe INIeKTPUYECKOro nons Ha Auc-
nepcHble HAHOYACTULbI B HENPOBOAALLMX dMeK-
TPUYECKMI TOK XKXMOKOCTAX (3N1EKTPUYECKUA TOK
yepes CUCTEMY He MpOTeKaeT, YTo MO3BONseT
paccunTbiBaTb Ha NOTpebnsemMyto MOLHOCTb, He
NpeBbIWAKLLYI0 AeCATKOB BT) npuBOAMT K cylle-
CTBEHHOMY (B page cnyyaes 6onee 10000 pas)
pOCTYy BA3KOCTM cucTeM. [Tpn CHATUM NMPUNOXKEH-
HOro HanpsKeHus CMCTeEMa BO3BPALLAETCS B UC-
XopHoe coctosHue. [laHHbIn 3ddekT 6bin Ha3BaH
3N1eKTPOPE0NOrnYeckmM, a XXuakodasHoie cucre-
Mbl, B KOTOPbIX OH NPOSIBASSICS — NEKTPOPEOSO-
rMYecknumu XxnakoctsaMu. CnekTp o6bekToB, ANs
KOTOPbIX YCTAaHOBNEHO MpOSIBIEHWE 3NEeKTPO-
peonoruyeckoro 3@dekra, BeCbMa WMPOK (pas-
paboTtka aemndepoB N9 CHUXKEHUS OTAAUU TS-
XeNoro opyXxusl, aMOPTU3ALMOHHbIE MEXAHU3MbI
B aBMaLMK 1 yrnpasneHue Bubpaumen u 1.n.). Uc-
NONb30BaHME YMNpPaBASEMbIX TMAPABAUYECKUX
racutener Bubpaumi M yOaApHbIX HArpys3ok Ha
OCHOBE WMCMO/Mb30BaHMS INEKTPOPEONOrNYECKMX
3 HeKToB B KONTOUAHBIX CUCTEMAX B AEUCTBYIO-

wnx obpasuax akTMBHOW MNOABeCcKM OpoHe-
TaHKOBOM W aBTOMOOMIbHOM TEXHWKKM obecne-
4yMBaeT CyLLeCTBEHHOe MOBbIWEHNE CpeaHewn
CKOPOCTU UX OBMXKEHUS U 3DHEKTUBHOCTb OrHS
C Xofy, NOBbllIeHWe TOYHOCTU MO3MLMOHUPOBA-
HWUS MPUBOAOB WM WCMOMHUTENbHbIX YCTPOWCTB
BOEHHOM poboToTeXHUKK. B nocnenHee pecatu-
NneTue HayyHble OpraHuM3auuMm BbICOKOPA3BUTBIX
CTpaH NpPOBOAAT WMHTEHCUBHbIE WCCNEeAO0BaHMUS
3nekTpopeonornyeckoro sddekrta M 31eKkTpo-
peoNorM4yecKnX XnaKoCcTen, B KOTOPbIX OH pea-
nU3yeTcs.

B Poccun HakonneH 60nblwon onbIT pelle-
HWMS Npobnembl MOBbIWEHUS HALEXHOCTU U pe-
cypca 6e30nacHOM 3KCnyaTaumMm MawwuH 1 obo-
PYAOBAHMUA, B TOM YMC/Ie aBUALMOHHO-PAKETHOM
TEXHMKM, 32 CYET pa3paboTkm HOBbIX CnocoboB
BMOPALMOHHOW 3aLUWUTbl INEMEHTOB KOHCTPYK-
UM 1 ABUraTenen.

B HacTosee BpeM$s CUMTAETCS LOKA3aAHHbIM,
yTo 6Oonblas 4acTb BMOPALMOHHbBIX AedeKToB
MOXeT ObITb YCMEeWHO YyCTpaHeHa 3a cyeT rpa-
MOTHOrO AeMndupoBaHUS KonebaHuin aetanen
W y310B ra3oTypbuHHbix asuratenen (IMA) - po-
TOpOB, TPyO6ONpPOBOA0B, NONATOK paboumx konec
M HanNpaBASOLWMX annapaTtoB KOMMNPeCccopoB U
TypbuH, 060104eK KOpPMyCOB, arperatoB. Taknm
TpeboBaHMAM OTBEYAKT MAPOAMHAMUYECKME
femndeps! (TAA0). B HacToswee Bpema AL Ha-
WX WKMPOKOE NMpUMEHeHne B ABUraTensix neta-
TenbHbIX annapatos (AJ1A) y Hac B cTpaHe.

OnHako HecMOTpsl Ha BnaronpusTHble nep-
CNeKTUBbl NpUMeHeHus aemndepos, CBOWCTBA
MX K HACTOSILEMY BPEMEHW WM3yyeHbl HeaocTa-
TOo4HO nonHo. CywecTByowme MeToabl pacyeTa
He 06ecneynBaloT y4yeTa BMSAHWUS XapaKTepu-
CTUK OMOPHO-YNJIOTHUTENbHbIX Y3/10B Ha BMOpa-
LUMOHHOE COCTOSIHMEe paBuraTtens. HepoctaTouHo
MCCNenoBaHbl XapaKTePUCTUKM TOHKOrO CMa3ou-
HOroO Cf10 B MAaNOBA3KMX Cpedax M npu
6onblMX AMHAMUYECKMX Harpyskax. [lepeunc-
NeHHble HenoCTaTKM  OMpeaensiT nepeyeHb
NepcnekTUBHbIX UCCIeL0BaHUI B AaHHOM obna-
CTn (PUCYHOK 3).

MNonyyat panbHenwee pasBuTUe MccegoBa-
HMS No obecneyeHuto AMHAMUYECKOM MPOYHO-
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CTM MaTepuanoB M KOHCTPYKUui obpasuos BBCT
Ha OCHOBE pa3BUTUS HENOKANIbHOM MEXaHWKM
CNNOWHbIX Cpea C Y4YeTOM HepaBHOBECHOCTM
NpoLeccoB CTPyKTypoobpa3oBaHus. AkTyanb-
HOCTb MCCNefoBaHMI onpepenseTcs Heobxoaum-
MOCTbIO CHUXXEHMS 3aTpaT Ha CO34aHWe HOBbIX
KOHCTPYKLUMOHHbIX 3aWMUTHbIX M HOeBbIX MaTe-
puanos, obnagalowmx 3a4aHHbIMKM CBOMCTBAMM

HWUIA Pa3IMYHON MHTEHCMBHOCTU U ASIUTENbHOCTH
Ha OCHOBe pa3paboTKM MPUHLMNUANBLHO HOBbIX
TEeOpeTMYeCKMX NOAXOA0B K OMUCAHUID YAAPHO-
BOJIHOBOTO NMOBELEHMS reTePOreHHbIX Cpea, yuu-
TbIBAlOWMX 3IHEpreTMYeckuii oOMeH Mexay
CTPYKTYPHbIMM YPOBHSIMW B MpoLEecce AMHAMU-
yeckoro AedopMMUPOBAHMS U pa3pyLLeHUs maTe-
p1anos.

B YCNOBMSAX YAAPHbBIX U MMMYNbCHbIX Harpyxe-

v'HcenenoBanne 3aK0HOMEPHOCTel e opMUPOBAHNA H paspyIIeHHs HA CTAANAX 00pa30BaHUd M PA3BUTHA PaspylIeHNd I
HOBBIX MarepHanoB (HEMETATTHYECKHe, KOMITO3HIIHOHHBIE, KepaMHuYecKHe, MEeTalllbl C NaMAThIo (OpMBI H Op.) H
o0OCHOBaHHE KpHTEepHeB HX paspylleHHs HAa OCHOBe TIONXOOOB INHHEHHOH W HETHHEeHHOH MeXaHWKH paspyIeHHd C
HanexuocTeio 0,85...0,90;

¥'TexHONOTrHYeCcKas ONTHMH3AIII CBOIICTB MaTepHAIOB BOCHHOI TEXHHKH HAa OCHOBE TPeOOBAHMII, BLITCKAIOMIHX M3
KPHTEPHATEHEIX MOIX0I0B HETHHEHHON MeXaHHKH pa3pyIICHIS,;

‘/PICCJIGI[OBHHH}I B 000OCHOBaHHE METOA0B OIITHMAIIBHOT'O BBI6OP8 MaTepHaloB IIPH KOHCTPYHPOBAHHW LA ITOBBITICHHA
pecypca, HaJACKHOCTH H JKHUBYYCCTH BOOPYKCHHA,

‘/paapa60TKa METOIOB YTOYHCHHOIC pacdeTa IMPOYHOCTH, HAACKHOCTH H KHBYHUECTH I HAasHAYCHHA pecypca Ha CTaauHd
IMIPOCKTHPOBAHHA TEXHHYCCKHUX CHCTEM H 000CHOBaHIE BO3MOKHOCTH MMPpOOIICHHA HX pecypca Ha CTadUH €TI0 HCUHCPIIaHIIA,

¥ KOMITLIOTEPHOE MOJENNPOBAHHE YCIOBHIl IKCILTYaTalliH BOEHHOH TEXHHKH € IIEIBI0 PAacueTa e JKCILTYaTal[HOHHOMH
HATPYKEHHOCTH I10 KPUTEPHIM IHHeHHOH 1 HennHelHOH MeXaHUKH pa3pyIIeHHs

¥'cosnanne HHQOPMAIMOHHOIH CHCTEMBI ¢ DAHKOM JAHHBIX 00 YCIOBHAX IKCILIYATAIL[HH, HATPYKEHHOCTH, (DaKTHUECKOTO U
MPOJITIEHHOTO pecypca, METOH0B pacdeTa MPOYHOCTH H J0NTOBEYHOCTH 00Pa3lloB BOOPY:KEHHA, MATEPHAIIOB H METOIOB HX
BEIOOpA;

¥'co3TaHne METONOB M CPENCTR Ta0OpPAaTOPHEIX H HATYPHEIX HCIBITAHHI MaTepHANoB, Moielci, y3MoB H 00Gpa3IoB
BOOPYKEHHIT Ha OCHOBE TIOIXOI0B HETHHEITHOM MEXaHHKH Pa3pPYIICHNS;

v'pazpaboTka TEXHONOTHYECKHX METOJOB IMOBBINEHHA IPOYHOCTH M SKMBYYECTH KOHCTPYKIHI (IIOBEPXHOCTHOE
VIIPOUYHEHHE), METOIOB TOPMOKEHHA paspylIeHHd, TepMOMeXaHHTeckoi 00padoTKH;

‘/COSIlaHHe CPEeaCTB THATHOCTHYCSCKOI'0O KOHTPOIA M H3MEPHTCIBEHEIX CHCTEM I KOHTPOILI COCTOAHIA 00bEKTa B mpomecce
SKCILTyaTallllHd € HCIIONb30BAHHCM IIOOXOOI0B HEMHHEHHON MeXaHHKH PaspyIcHIIA H MCTOIOB aKyCTH'—IeCKOﬁ OMHCCHH,

¥'pa3paboTKa HOPMATHBHBIX JOKYMEHTOB 0 PACIETaM HATEKHOCTH, KUBYYECTH H OE30MACHOCTH TEXHHYECKIX CHCTEM Ha
OCHOBe KpHTepHeR HeTHHeHHOI MexaHHKH e OpMHPOBAHHA H pazpyIIeHH.

PucyHok 3 — OCHOBHble 33434M UCCNef0BaHMM MO ONpeaeneHnio u 060CHOBAHUIO MCXOAHOM U
OCTaTOYHOM NPOYHOCTU, PECYPCA, KMBYHYECTM U 6€30NaCHOCTM COOPYXKEHMI BOEHHOIO Ha3HAYeHMs,
BOEHHbIX 06bekToB 1 06pasuos BBCT

HloctaTtouHo akTMBHO € 90-X rogoB NpoLwno-
ro Beka NpoBoAATCS MCCnefoBaHUs no npobne-
Me obecneyeHns 6e3omacHOCTM, pecypca M
MPOYHOCTM MALUUH, KOHCTPYKLMIA U COOPYXKEHM.
OcobbIi MHTepeC NpencTaBasStOT UCCIef0BaHUS
no pa3paboTke MeTOOOB  KOJIMYECTBEHHOr0
onpeneneHns XuByyectn M 6e30nacHoCcTU no-
BPEXAAeMbIX CNOXHbIX 06beKTOB BOEHHOIO Ha-
3HayeHusa n obpasuos BBCT. MNoBbiweHne npoy-
HOCTW, pecypca, XuBy4yecTu, 6€30nacHOCTM npwu
OLHOBPEMEHHOM CHUXEHWW PUCKOB TEXHOreH-
HbIX KaTacTpod ANd QYHKLMOHUPYHOLMX U CO-
3[aBaeMbIX BHOBb 0Opa3LLOB BOEHHOM TEXHUKM

M BOOPY)XXEHMUI K HACTOSALLEMY BPEMEHMU NpUO6-
peTaeT BCe 6OMbLIY aKTyanbHOCTb (PUCYHOK 3).
JTO B MepBYK oyepenb OTHOCUTCA K PaKeTHO-
KOCMMYECKMM KOMMAekcam ¢ saepHbiMu Boe-
npunacamu, HAABOAHbLIM U MOABOAHLIM CyAaM C
S0EePHbIMW 3HEProyCTAHOBKAMM, KPYMHbIM BOEH-
HbIM CKagaM C OObIYHbIMWU, XMMUYECKMMU U
aaepHbiMu 6oe3apsagamMn, aBMALMOHHBIM neTa-
TeNbHbIM annapaTtaMm, TPAHCMOPTHbLIM KOMMeK-
CaM 4N BOEHHOM TEXHUKM U XmBoM cunbl. Cy-
WEeCTBYOLWASA OLEHKA HagexXHoCTM 6asupyetcs
Ha cTaTuCcTMYeckom noaxope. B ocHose ero ne-
XaT HAbNAEeHUS 33 UCMBITAHUSMU UAU IKCMNY-
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aTaumen onpeneneHHon COBOKYMHOCTU U3LENNiA
C Uenblo BbISBNEHNS MX HApabOTKM OO0 OTKasa.
OpHako Takon MeTon HernpuMeHUM K onpeaene-
HWIO MOKa3aTenem HaAeXHOCTU eOUHUYHBIX M
YHWUKaNbHbIX U3LENUI, KpOMe TOro, A1 KOHKpPEeT-
HbIX KOHCTPYKLMI 3TW OLEHKM HOCAT Heonpeae-
NeHHbIM xapakTep. [lepcnekTUBHbLIM gBNSEeTCS
pa3BuTME MEeTOL0B OMnpeneneHns MpoYHOCTU U
pecypca KOHCTPYKLMMH, YYUTBIBAKOLUMX KMHETUKY
HaKOMJIEHNS MOBPEXAEHUMA M OCHOBAHHbLIX Ha
OLEHKe CTeneHW OnacHOCTU pa3BMBALLMXCS
AedeKToB Npy NOMOLLM MHBAPMAHTOB aKyCTU4e-
CKOM 3MMCCUMM MPOLLECCOB, XAaPaKTEPU3YHOLWMX
CcTagmn nedopMmMpoBaHMs.

YKazaHHble npobnembl 6yayT npuobpeTaTb
BCe Oonbluee 3HAYeHWe Mo Mepe ucyeprnaHus

TeXHMYECKM 0OOCHOBAHHbIX M HA3HAYEHHbIX pe-
CYpCOB, CHMXXEHUS YPOBHS TEXHUYECKOro 06cny-
XWBaAHUS, YCUNEHUS NpOLEeccoB (GU3NYECKOro
CTapeHus U Oerpagaumn, pocta BHYTPEHHUX M
BHELHWX YrpO3 HECAaHKLUMOHMPOBAHHBLIX U Tep-
POPUCTUYECKMX BO3LENCTBUN, YCUNIEHUS POU U
yS3BMMOCTM YenoBeyeckoro gakropa.

Takum o6pas3om, mccnenoBaHus B 0biactu
KNacCM4eckom MexaHMKM NpoJo/kKalT ocCTa-
BaTbCA aKTyanbHbIMM Ha 0603pumoe Oyayuiee.
OT peweHunsa Hay4HbIX NpobieM B AaHHOM obna-
CTU 3aBUCUT 3PPEKTUBHOCTb (PYHKLMOHMPOBA-
HWS, B TOM Ymcie 60eBOro NpMMeEHeHUs,, MHOIMX
CNTIOXHbIX TEXHUYECKMX CUCTEM M 06pa3LoB opy-
Xus.
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