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Ha cos3paHue U pa3BUTHE HO-
BEIX MaTepHUaAOB BAHSET MHO-
KecTBO (hakTOpOB., THUTaHOBEIE
CIIAGBEI HE COCTaBASIIOT MCKAIO-
YeHwus.

Haubonee BayKHEIE U3 STHX
(haKTOPOB — TEXHUYECKOE OC-
HallleHWe TIPOU3BOACTBE, Mac-
ITabHOCTH IPUMEHEHHUsI MaTe-
PHan0B, BKAIOYas BO3MOXK-
HOCTb X BTOPHYHOIO KCIIOAB-
30BaHU, bUHaHCOBOE
COCTOSIHHE TIPOMEIIINEHHOCTH,
KOHKYDEHTOCIOCOOHOCTE ~ Ma-
TepraAa, BKAIOYAlOIIas He
TOABKO €I'0 5KCIIAyaTallHOHHEIE
CBOMCTBa, HO U, KaK OAWH
U3 TAABHEIX (DaKTOPOB, CTOH-
MOCTb.

B HepaBHEM IIPOLIAOM THTa~
HOBasi IPOMEIIIAEHHOCTb OBIAG
CKOHIJEHTPUPOBaHa Ha CO3Aa-
HUM ¥ TIPUMEHEHUHU CIAIBOB
AAST @BHACTPOEHUS. BOABIIMH-
CTBO CIIAAGBOB pa3pabaTkiBa-
AOCBH CIIEIJMAABHO AAS IIPOM3-
BOACTBa T€X WMAU HHEIX Y3A0B
ABUTaTeAs MAM IIAaHepa. laTa-
HOBBIE CIIAGBEI BOEHHOTO IIpH-
MEHEHUs] COCTaBASIAW IIPUMeEp-
HO 75% Bcero IpPOM3BOACTBA.
OCHOBHBEIM (DaKTOPOM IIPH WX
pa3pabQTKe SIBASIAOCH AOCTH-
JXKeHUe TpebyeMoro ypOBHS
CBOMCTB, B TO BpeMs Kak Iie-
Ha HEe Wrpara CylIeCTBEHHOM
POAH.

Ho, Kak u3BeCTHO, BpeMeHa
MEeHSIOTCS. I He BCeraa B Ay4Y-
IITy0 CTOPOHy. B mocaepHee pe-
CATHAETHE DPEe3KO COKPATHACSH
CIIPOC Ha TUTAHOBEIE CIIAABEI B
Q9DPOKOCMUYECKON  IIPOMBIII-
AeHHOCTH. Teneps UX «BHeApe-
HHE» CBS3BIBAIOT C TPayKAQH-
ckuMM cdepamMud — aBTOMO-
GuAecTpoeHueM, HedTeraso-
TIEPEKAYKOM, MEAWIMHOM, Xu-
MHY€CKHM MAaIIMHOCTPOEHIAEM.
OpHAKO IpUMeHeHue TUTaHaA B
3THX chepax COIPSIKEHO C 3KO-
HOMMYECKHM aCIIEKTOM. :

IIlnpokoe NpUMEHEHHUE TH-
TAQHOBEIX CIIAGBOB CyIIECTBEH-
HO OTPaHUYMBAAOCE X AOPOTO-
Bu3HOM, Eme B 80-x ropax 1Ipo-
IIIAOTO CTOAETHSI OOABIIHE Ha-
AESIKABL BO3AAraAuCh Ha
KWCIIOAB30BaHMe  THTaHa B
CKPyOOEpHBIX CHCTEMAX O4HMCT-
KM ABIMOBEIX ra3oB. Ho cHAb-
Hasi KOHKYPEHIIUS CO CTOPOHBL
BBICOKOAETMPOBAHHBIX CTAAEH
OrpaHMUYMAA €T0 IPUMEHeHMe B
paHHOM o6aactu., EapvHCTBEH-
HOM ChepOoH, TAC OH BBIACEIKAA
KOHKYDEHIIHIO B 5KOHOMHYEC-
KOM IIAaHEe, CTard UMIIAGHTOAO-
rusi. Ho moTpe6GaeHuUe B Hell TH-

-4.5Fe-6.8Mo-1.5A1

TaHa CTOAb HE3HAUMTEABHO IIO
06BEMaM, YTO TOBOPHUTE O Iepe-
OpUEHTaluy TUTAHOBOM IIPOMEL-
IIAGHHOCTH 3AeCh IPOCTO He

TIPUXOAMTCS.
OcTaBancsi  €AVMHCTBEHHBIM
BEIXOA, — AASL  COXpaHEeHUst

MIPEXKHEro 06’beMa MOTPeOAeH s
TUTAHOBEIX CIIAABOB HEOOXOAH-
MO CYIIIeCTBEeHHOE CHI)KEHUE UX
CTOMMOCTH. Peanmsanusi 3TOH
VAU U IIPUBEAA K IIOSIBACHHIO B
MHPOBOM IPaKkTHKe HOBOM ce-
PHYH CIAABOB Ha OCHOBE THUTaHa.
OHU MOAYYMAM HasBaHUE «low-
cost» — AellleBhIe CIIAABEL

TIpu 5TOM II€HOBask MOAUTH-
Ka, IBASTIOIIAsICST KATOYOM K pas-
BUTHIO HOBOM CEPUM TUTAHO-
BEIX CIIAABOB, He AOAKHA ObIna
CKa3bIBaThECS Ha MX CBOWCTBAX,
obecreyuBaOUUX OpPeUMylie-
CTBO IIepe) TaKUMM IIHPOKO
NPUMEHSEMEIME  MaTepHaAa-
MU, KaK, HanpuMep, HepyKaBe-
IOIIYE CTAAN.

ITpakTuyecKyd BCEMH BeAy-
IUMU «TUTAHOBBIMIY (DPHPMaMK
3a IIOCAEAHUE TOABI OBIAU CO3AA-
HEI CIIAGBEI, OTBEJAIOIHe BhIIIe-
Ha3BaHHEIM TpeOoBaHUAM. TakK,
nanpuvep, upmor  «TIMETAL»
paspaboTaHel coAaBel  Ti-6Al-
1.7Fe-1Si  (timetal'62S) u Ti-
(time-
tal'LCB). B fmonuu co3paH
crmnaB Ha ocHoBe turana 0,9-
2,3Fe-0,05N-0,25Cr-0,25Ni.
T'AaBHOE, YTO UX OOBEAUHSIET, —
OTCYTCTBUE AOPOTOCTOSIIUX Ae-
TUPYIOLIMX 3AEMEHTOB B KX CO-
CTaBe.

B Poccuu 3TO HallpaBA€HHE
MCCAEAOBAHMM TaK)Ke He OCTa-
AoCh Ge3 BHUMaHMA. TeMm Goree
YTO HAKOIIACHHEIY OIBIT OBIA 60-
Aee OOIIMPHEBEIM, YeM 3a pybe-
JKOM: Hallla CTPaHa IePBOU B MHU-
pe Hadana caMoe IIHPOKOe HC-
IIOAB30BaHUE THUTaHa B CYAOCT-
pOeHUH u XUMHYECKOM
MAITHHOCTPOEHUH, CO3AABasT AAS
3TOrO CIENHWaAbHBIE  CIIAGBBL
(BTS, 3B, TAS).

C Ha4yanom MocTaBoK oTeqecT-
BEHHON aBMaLMOHHOM TEXHMKM 3a
py6ex B paioHbl C TPOMMYECKMM
1 Cy6TPONUHECKMM KIIMMaTOM M3-
Aenus, XOpOoLIO 33apPEKOMEHA0BAB~
wre cebs npM 3KcnnyatauMu B
PasnMYHbIX KIMMaTHYECKUX 30Hax
6uiswero Cosetckoro Coio3a, Ha-
4Yanu paeaTb «OTKasbi». IJTH «OT-
Ka3bl», KaK oKkasanocb, B Gonsiien
cTeneHn 6binu CBS3aHbl C aTMO-
cchepHOi Koppo3Hen.

Ons uccneposaHui atmoctep-
HOW KOPPO3MM B Halleh cTpaHe
ewe B 1947 r. 6bina co3gaHa ceTb
UCMbITaTenbHbiX CTaHUMA, B TOM
umucne B baTymu, ortnuualomMmes
CaMbiM TEMNbIM BaXHbIM KNUMa-
ToM Ha nobepexebe. Mo3pHee ba-
TYMCKasi KOPPO3WOHHas CTaHLMS
BUAM npuobpena cratyc cunua-
na MHCTUTYyTa,

MmaTnieckux uccriegosaHni BUAMe
LMPOKOW HOMEHKNATYpPbl Marepu-
anoB B PasfMUHbIX KNUMaTHHECKUX
YCNOBUAX COCTaBNAIOT (hyHAaMEH-
TanbHbIA Hay4HbIA M WHIKEHEPHbIA
BKMap B MmartepuanosegeHve, B
TOM 4YMCNEe B HayKy, MMEHyeMmyio
KOPPO3WOHHOW  KITMMaTonor1en.

MonyueHHsle paHHble No M3-
MEHEHMIO CBOWCTB  MmaTepuanos
NPM 3KCMO3MLWKM B PasNUHHbIX
KNMMaTMHECKUX YCNIOBMAX BHECEHBI
B Mx macropta. M nosponsior ga-
BaTh 3aKNiOYEHWe O pecypce 3aKc-
nnyatauum M KaneHpapHOM CpoKe
cnyBbl. A TaKKe MPOrHOIMPO-
BaTh nNokasatenn paborocnoco6-
HOCTM M [ONrOBEYHOCTH M3AEMNUH.

B cBsian c pacnagom Coser-
ckoro Colo3a M nuKBMpaumeli Le-
noro pspa KIMMAaTUHECKMX CTaH-
LMiA pe3ko cokpatuncs obbem uc-
MbITaHMH MaTepuanos B YCNOBMSX,
Haubonee KPWUTHYHBIX - BN | HUX.
Y106kl XOTs Bbl YacTUYHO BOGNOM-
HuTe 3tor npoben, BUAM npu
nognepxke FocypapcTBeHHOMN
nymbl, Mpasutensctsa P®M, Cose-
Ta 6esonacHoctv, MuHucTepcTBa
o6opoHsl, PAH, npasurensctaa
Mockesbl, rybepHatopa KpacHo-
AaPCKOro Kpas WM apMHHUCTRaLMK
r. FleneHpyuKa co3gan MocKoBCKWH
LEHTP KNMMaTMHECKWX WCNbITaHUH
B MPOMbILUNEHHON 30He U lenenp-
MUKCKMIA  LEHTP  KITMMAaTHHECKHMX
MCMBITAHWI B YCMOBMSAX MOPGKOro
knumarta, OHuM noseonsioT He
TONbKO BbICTABNSATL Marepuansl W
- 3NeMEHTBl KOHCTPYKLUMH Ha Kiu-
MaTMYECKMX MIoWanKax B HaTyp-
HbIX YCMOBUSIX, HO W MPOBOAMTHL
MONHBIA KOMMMEKC MWCCnenoBaHnm
MX cnyebHbIX XapaKTepKCTHK.

Ons npoBefeHWs KOMMIEKC-
HbIX MCCNEepoBaHWM MmaTtepanos
Ha MKW opranu3osaHo wects na-
6opatopuii, 1o  nabopatopus
MEXaHMHECKWUX MCMbITAHWH, meTan-

.
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Peaynb'ra'rhl MHOTFONeTHUX Knu- *

HauanbHuK
MCMbITaTENbHOrO

‘ LeHTpa
FeHHaguit Mopo3oB

nocusmuueckas naboparopus, nabo-
paTopus MCCnepoBaHWs MOKPbITHH,
3neKTpoxumuyeckas naboparopus,
TepMmocTaTHas M MeTponoruyeckas
naboparopusi.

Mpu atom BUAM rotos B3sTh Ha
cebsit

— npoBepeHHe, KOMMNEKCHbIX
paboT no M3y4eHHio KNUMaTUHECKON
CTONKOCTH MaTepMarnos, y3nos, 3fe-

- MEHTOB KOHCTPYKLMI Kak B nabo-

pPaTopHbIX YCrOBUSAX, TaK M B HaTyp-

. HbIX YCIOBMSX THUMNOBbLIX MpencTaBu-

TenbHbIx 30H Poccun — XonopgHoro,

L

YMEPEHHOro, MOPCKOro, Ternmioro
BNAX{HOro Knvumata ¢ nocnegyioLen
OLLEHKOW OCHOBHbIX CRyXeBHbIX Xa-
PaKTEPUCTUK MaTepuanos;

— WccnepoBaHie KOPPO3MOHHOM
CTOMKOCTM METannM4eckux marepua-
OB, AeTanewn, ANeMEeHTOB KOHCTPYK=
UM B cBOBOJHOM COCTOSIHMM M MOg,
HanpsKeHWeM, B TOM uucne ¢ no-
MOLLbIO  3NIEKTPOXMMHUYECKMX METO-
AOB;

— nposepeHue pabor no crape-
HUIO MONMMMEPHBIX KOMMO3MLHUOHHbBIX
MaTep1arnoB € OLEEHKOM WX cnyeb-
HbIX XapPaKTePMCTMK Mocne Knumatu-
4ECKOro BO3AEHCTBMS;

— npoBegeHWe pabor no npo-
rHO3WPOBaHUIO CPOKOB crybbl ma-
TEPMANoB M XPaHeHWs W3penui c
YHETOM KOHKPETHbIX KNMMaTHHeCKMX
YCMOBMA MX 3KCMnyaTauuu;

— paspaboTky MeponpHsTHiA 1
PEKOMEHAALMH MO KOMMMNEKCHOW 3a-
LUWTE MaTEpPHanoB M Y3MOB KOHCT-
PYKUMH OT BO3LENCTBUS KMMaTHYe-
cKux chakTOpOB;

— nposegerne pabot Mo npo-
ANEHWIO CPOKOB 3KCMnyaTtauuu Mma-
TEepHanos B cCOCTaBe M3fEnui;

— nposepeHve pabot no pe-
heKTaumM MmaTepuanos B cocTaBe
M3penui B MpoLecce MX 3KcnnyaTta-

i

UHxxeHep
EneHa
BopobbeBa

Tak, yuensivu BUAM paspa-
6oTaHa cepusi SKOHOMHO-AETHPO-

BaHHBIX TUTAHOBLIX CIIAABOB, Oa-

SUPYIOLIAACs Ha CTPOro HOPMM-
POBaHHEIX AOOABKAaX KHCAOPOAA
¥ a30Ta. STO IO3BOASIET IIOAYIATE
MPOYHOCTH Ha YPOBHE IIMPOKO
u3BecTHoro crmasa Grade 5 (Ti-
6A1-4V) 1Ipy IAACTHYHOCTH, IIpe-
BOCXOASIIIEN YPOBEHBb 3TOTO
CIIAABA IIOYTH B 2 pasa.
Marepuan 06AapdeT IIpe-
BOCXOAHBIMY AUTEHHBIMU CBOM-
CTBaMHU, YTO AQET BO3MOKHOCTE

CobbiTus 11 ceHTA6pS, Yrpo—
3a pacrnpocTpaHeHWsi OMacHbIX
BUPYCHbIX 3a601eBaHuit, 6ypHbIN
POCT  TENeKOMMYHUKaLMOHHbIX
CpeacTB nepefaqu UHdopma-—
LMK, 3aMEHSIOLLMX HemocpeacT—
BEHHoe 06LLeH1e, NPUBeNn K To—

oTpacnb CerofHs nepexvsaet
He NyyLunin 3Tan CBOEro passv-—
Tnsa. [ins poccuinckux asuanepe—
BO34MKOB CUTyauus ycyryons—
eTcs elle u Tem, 4to B 2006 rogy
BCTymaeT B cuiy 4eTeepTas
rnasa VIKAO, pesko yxectoda—
toLan orpaHnyeHus Mo wymam u
BpeAHbIM Bbibpocam. W cHoea B
KOTOPLIN yXKe pa3 Ans Hac cTa—
HOBUTCH aKTyanbHbIM ramse—
TOBCKUWIA BOMPOC: «6bITb UK He
6bITb?», MOCKONbKY Mocne 060—
3HayeHHoro  MexayHapoaHbLIM
aBMALMOHHBIM KOMUTETOM CpoKa
NpaKTU4ECKU HU OANH OTe4eCcT—
BEHHbI MAacCa)>XUPCKUA camo-—
neT, BKMOYas W BO3fyLIHOE
cyaHo lMpesngeHTta P®, He Gy—

LMK C NPUBIIEYEHMEM METOLOB He-
pPaspyLualoLLero KoOHTpons;

— co3panue 6asbl faHHbIX MO
KNMMAaTHMYECKOM CTOMKOCTH OCHOB-
HbIX  KMaccoB  Matepuanos K
CPEeAcTB 3aluThl C PEKOMEHpaLU-
amu no BbIbopy Mmartepuanos pns
KOHCTPYKLMH pPasfMyHOro HasHa-
YEHMsI C yHETOM YCNOBMH MX 3IKC-
nnyaraumu;

— OLeHKY CTOWKOCTM MaTepu-
anos, a TaKXe HedTenpomyKToB K
BO3AENCTBUIO  MUKPOOPFraHW3MOB;

— nopbop aHTMCenTUKoB Ans
PasnuyHbIX KNaccoB HemeTannmye-
CKWX MmaTepuanoB, B TOM uucne
LPEBECHHDI, TKaHEH, KOXM, Pe3uH,
NaKOKPAaCOYHbIX MOKPbITHK, nne-
HOYHbIX MaTepvanos M Ap. mare-
PHanoB U M3penui M3 HUX;

— BbI6Op TONMMBHBLIX MpUca-
0OK Ons 3awuthl HedTenpomyK-
TOB: TOMNMUB, Macern, CMa3oK W ap.;

— PEKOMEHHZaLMK Mo CpeacT-
Bam ans obessapaXiMBaHWs marte-
pManos, pertanew, y3nos M3penww,
noABEPrHyTbIX MHUKpobuonoruyec-
KOMY MOBPEMAEHMIO,

UccneposaHus nposogsTcs
METOfaMH, COOTBETCTBYIOLLMMH
FOCT 9.053 n UCO.

B cBs3sM c omnacHocTbiO
BO3HMKHOBEHMS rMo)Kapa Ha
6opTy BO3HMKaeT Heobxopm-
MocTb obecnevueHuns mocapgku
camoneta B TedeHue 15 mu-
HyT. OpHOBpeMeHHO  Ans
CHUXKEHWSI MOXapHOM onac-
HOCTM B CaMOETax MWCMorb-
3yloTCS MONMMEpHble OrHesa-

BaloLLLerocs Tna.

Mpu BO3pENCTBMM nname-
HW c Temneparypoi 1100° C
NOBEPXHOCTb MOKPLITUS U3
TaKMx Matepuanos 6bicTpo
HarpeBaeTcsi y}e B Havanb-
HbIi MOMEHT BPEMEHH, U Ha-
YMHaeTCcsl TEepMM4YecKoe pas-
noxxenue. Tenno, nopsogun-
MO€ K MOBEPXHOCTH, Mormno-
LiaeTcs  Marepuanom. - A
3aTeM OTBOOMTCS K HMXKene-
ALUMM CMOSIM.

OHo pacnpocTtpaHseTcs ¢
Maroi CKOPOCTbIO BCNEACT-
BME HWM3KOM 'TennonpoBogHoO-
ctM Mmatepuana. KomnoHeHTb!
martepuana nofBsepraloTcs

MHOTO4YHUCNEHHbIX HU3KOMO~
NexKynspHbIX FaSOOGpaBHbIX
NPOAYKTOB, MPOHUKaoLWKUX

Yyepes NoBepxHOCTb MaTepua-

My, 4TO MWpOBas aBUALMOHHAs

WKUTHbIE MaTepuanbl BCNEeHW-

nuponusy ‘¢ obpa3oBaHMeM -

MCITIOAB30BATE €T0 AASL PaCOH-
HOTo AUThs. [Ipu 3TOM CTOH-
MOCTBb H3AEAMM U3 HOBOIO
CIIA@Ba OKAa3BIBAeTCs . HUXKE,
YeM Y U3AEAUH U3 YHCTOrO TH-
TaHa, mpuMepHO Ha 20%, Io-
CKOABKY AAS €TO IIDOU3BOACT-
Ba BO3MOJKHO HCIIOAB30BaHNE
HU3KOCOPTHOM AelIeBOH ry0-
KH.
CnhaB y’Ke ceryac AOCTa-
TOYHO LIMPOKO BOCTPeOOBaH:
OH OIIPO6OBAH AAST AMTBS KO-
POHOK ¥ IPOM3BOACTBA HM-
TIAQHTATOB B CTOMATOAOTHH,
HAYUHAIOTCSI €r0 MCIBITaHWS
B CHCTeMax HedTerasoIepe-
Kauyky., B03MOXHO TakXxe
€ro UIMPOKOe IpUMEHEeHNe B
aBTOMOOHMAECTPOEHUH U XH-
MMYECKON IPOMBIIIAEHHOC-
TH.

CAOBOM, CHMI)KEHHE CTOHU-
MOCTH THUTAHOBEIX CIIAGBOB
A@eT HaM IIPaBo C YBEPEHHOC-
TBIO CKa3aTh! « CIIAaBEI CEPHUM
«low-cost» — THUTaH AAA
BCEX.

OEeT UMeTb NnpaBa coBepLIaTh pen—
cbl B cTpaHbl EBpocotosa.

By4eM niv Mbl 3aBTpa 3aKynath
1 3KCNJlyaTMpoBaTh 3apybexHbie
naccaxmpckue camoneThbl, ocTa—
BMB yMWPaTb BbICOKOTEXHOMOMY—
HbIi CEKTOP MUPOBOW 3KOHOMMKY,
KakvM  SBNSeTcA  poccuickas
aBMaLMOHHas MPOMBILLIEHHOCTb?
OTBeT Ha 3TOT BOMPOC 3aBUCUT
npe>xge BCEro OT TOro, HACKOJbKO
ahhekTUBHO ByaeT pelleHa KomM—
nnekcHas npobnema apganTauuu
CYLLECTBYIOLWX 1 NEPCreKTUBHbIX
aBUaLMOHHBIX ABUraTenein Ko Bce
yXKEecToHaloWmMes MexxayHapoa—
HbIM TPe6OBaHWSIM MO OrpaHuye-—
HUIO YPOBHS LUyMa.

34ecb onsiTb XKe Ham Mpuxo-—

© OUTCHA paccYUTbiBaTb TOJIbKO Ha

cebs. A peaynbraTbl paboT, Bbl—
nonHsembix B BUUAMe Ha gaHHOM
HanpaBneHnu, BLIMMAAAT 0bHage—
Xusarowymu. Y no3sonsioT cMoT—
peTb B Oyayliee [OCTaTO4HO Of—
TUMUCTUYHO. :

_ AnA pelueHns npobnembl Lwyma
OT ABWUraTenemn Ha ypoBHe HacToT
00 2,5 KL, KOTOpble XapaKTepHbI
Ansa pabo4yero Koneca BEHTUISA—
Topa Ha camonete Ty—154M, npu-
MEHSIOTCS  OAHOCIONHbIE UK
[OBYXCJIOMHbIE  3BYKOMOrJIOLa0—
e nepcopupoBaHHble KOHCT—
pykuum (3IK) peaoHaHcHOro Tuna.
B o6nactu ke noBbIleHHbIX Yac—
TOT (o 6—8 KI'Ly) LienecoobpasHo
npuMeHeHne ‘aUccUnaTmBHbIX
(paccemBatolLmx)  MHOFOCIIOVHbIX
cotoBbix 3MK, 4yTo TpebyeT BBE—
[LeHVs B cOCTaB MaHenewn Jorosi—
HUTENBHBIX  3BYKOMOTJIOLAIoLMNX
cnoes.

npepcraensaloT coboi cBoero pofa

[eneHp>uKk
2—5 ceHTs6ps
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UHxxeHep
FOpuit CrongHkoB

B BWAMe paspaboTaH Lenblii
CNeKTP Pasnu4HbIX BOMOKHUCTLIX
3BYKOMOrMoLaoWux MaTepuanos
N MaTepuanoB C COTOBbIMW 3a—
NONHUTENSAMU, KOTOPbIE NO3BOJIS—
10T CYLIECTBEHHO MOBLICUTL KO-
3hhULMEHT 3BYKOMOFIIOLWEHUsT B
BbICOKOYACTOTHOM CMEKTpe 3BYy—
KOBbIX KonebaHuit.

OpHako 3T MaTepuanbl npeg—
HasHa4eHbl. 4nsi paboTbl B HU3KO—
TEeMmnepaTypHbIX 30Hax CUNOBbIX
[ABuratenbHbIX YCTaHOBOK, rae pa—
604re TemnepaTypbl He rnpesbillia—
toT 300° C. [ins ropsyero xe Tpakta
nsuratens, rae paboqve Temnepa—
Typbl maHenei 3K moryT goctn—
ratb 700° C, ogHO 13 3ththeKTUBHbIX
PELLEHNIA BUAUTCA B MPUMEHEHUU
Hecylmx cotobnokos 31K, Bbinon—
HEHHbIX W3 TUTAHOBbIX CriIaBOB,
BbICOKOMPOYHbLIX  HEeP)KaBeroLLyX
cTasnei U HUKeneBbIX CriiaBoB.

[nsa o6ecne4eHunsi NPO4HOCTU U
HafeXHOCTU Takoro poaa KOHCT—
PYKLWA HEO6XOAMMO PELLNTL NPo—
6neMy manlku Mx 9neMeHToB B3a—
MeH MpUMEHSIeMOil B AaHHbIN MO—
MEHT TO4YEYHOW cBapku. Tak, B
B/IAMe paspaboTaH OTHOCUTENb—
HO HOBbIV AN oTpacny nonygab—
pUKaT >Kaponpo4yHbIX MPUNoeB Ha
OCHOBE TUTaHa U HUKES, a TakxXe
MpUMON Ha OCHOBE anloMUHUS U
Megu B BUAE MeTanIu4ecKux
‘NIGHT C aMopHON CTPYKTYPOIA.

Takoro poga MaTepuaibsl MoryT

6bITb NOJyHeHbl METOAOM ObICTPO
3aKasnkuy CTpyu pacniasa Ha Ten—
JIOOTBOASALEN MOBEPXHOCTY, 4YTO
Mo3BoNsSeT [OOCTWYb 3HaYUTENb—

HbIX CKOPOCTEeM OXNaXKAeHUs Ha

ypoBHe ot 1 go 10 munnvoHoB

rpagycoB B cekyHay. bnarogaps
BbICOKMM CKOPOCTSIM OXnakae—
HUA U hopmmMpyeTcst Tak Hasbl—
' Baemasi «amopchHas CTpyKTypa»
MeTanm4ecKoro matepuna,
obecrieunBatoLias LeNbIA KOM—
MNEeKC YHUKAmNbHbIX CBOCTB.

K npeumyliecTBam mcnonb—
30BaHWsl aMOpP(HbIX NIEHT B Ka—
YecTBe MpUNoeB crneayeT Mpex-—
e BCEero OTHECTW WX BbICOKYIO
CTPYKTYPHO—XVMUYECKYIO OHO—
POAHOCTb, PaBHOTONLMHHOCTb,
nnacTM4HOCTb = Mpu  uarube.
3pecb Nerko peLiarTcs Npo—
6neMbl [O3MPOBKW MpUMosi (OH
JIETKO PeXXeTcsi HOXKHULIaMK), ero
YKNafKu B 3a30p CIOXHOIN reo—
MeTpuyeckol hopMbl.

Ha ocHoBe wuccnepoBaHwii,
HanpaBfieHHbIX Ha MOMyYeHve
3MMK ansa paboTsl B BLICOKOTEM—
nepaTtypHbix ycnosusix, B BUAMe
€034aH 3aMKHYThI NPoV3BOACT—
BEHHLIN LMKI, BKOYAOWWA B
cebsl pa3paboTky KOMMO3WLi
COCTaBOB MPWMOEB Ha OCHOBE
TUTaHa, HUKENs, anoMUHUA, Me—
[Ou, BbIMJIaBKW pacxofyeMbix 3a—
TOTOBOK, TEXHOMOTUU WX Mepe—
pena B amopdHoe cocTosiHue u
TEXHOMOTUN MavKN  KOHCTPYK—
TUBHbIX 3nemeHToB 3MK. OgHa-
KO OCTaeTcs HepeLlleHHbIM BO—
NPOC OLeHKM Ka4yecTBa U Npoy-—
HOCTHBIX XapaKTepuCTUK u3ge—

. nvii u anemeHToB 3MK. Het

e[VHOro noaxoda W K peLleHuto
npobnembl 3tPHEeKTUBHOCTA WX
paboTbl B peanbHbIX YCOBUSIX.

OKoHOMUHEeCKas HecTabunb—
HOCTb, KOTOpas nuxopagut oT—
pacrib, BHYTPEHHSSA «MeX0yCo—-
6uua», OTCyTCTBME  eAuHOro
MHEHUS Ha MpaBUTENbCTBEHHOM
YpPOBHE — BCE 3TO B KOHEYHOM
cyeTe MpefcTaBnseT Cepbe3Hyio
omacHoCTb ANA  rocyAapcTBea,
rocKoJsibKy mpobnema Lyma go-
CTaTO4HO 3(DPEKTUBHO UCMONb—
3yeTca AfA YCTpaHeHUs Hexe-—
naTenbHbIX KOHKYPEHTOB (KOUM
noka sensetcs u Poceusi) ¢ Bbl—
COKOTEXHOJTOMMHHOrO pblHKa MU—
pOBLIX  @BUANEpPeBO3YUKOB WU
npovaBoauTenein asnaLnoHHO
TEeXHUKN. :

na B COCefHWI rops4mMi norpa-
HWYHBIM - cnod. M ymeHbLiato-
WKMX CKOPOCTb Temnnonepepayu,
K MOBEPXHOCTH.

3atemM 3a CHET XMMMYECKUX
npeepalueHnii obpasyetcs ne-
HOKOKC, bnaropapsi 4emy cKo-
pOCTb MogbeEMa Temrneparypb!
6bicTpo cHwxaetcs. Mpu panb-
HEHLIEeM YBENMUYEHMH TOMLUMHBI
NEHOKOKca Temneparypa He
meHsieTcs B TedeHne 20—25

| MMHYT.

D heKTMBHOCTb BCMEeHMBa-
IOLUMXCS MOKPbLITUM B OCHOB-
HOM oOrpepensercs BbICOTOM
Crnos MEHOKOKCa M ero HM3KOoM
TENNOMNPOBOAHOCTLIO.

B aBMaUMOHHOW MNPOMBILL-
NEHHOCTH LLIMPOKO MPUMEHSIOT-

UnxxeHep
Cepreit 3aiues

cs marepuan BO3M-4 u ero
MOBHUDUKaLIMK BO3I1-4Y,
BO3M1-9 u ppyrue Ha ocHose
AMMETUNNONUCUIOKCAHOBOTO

anacTomepas, HanonHeHHoro
cneuuranbHbiIMU UHrpegueH-
TaMu.

dtor Mmatepuan crnocobeH
NEepPeHOCUTb UHTEHCHBHBLIN Ha-
rpes, obecrieynBaeT TEMnoByto
3aWmMTy  KOHCTpyKumi.,  OH
MHEPTEH MO OTHOLLUEHWIO K 3a-
LMLLGEMBIM MaTepHanam, CTo-
€K K TernnoBoMmy ygapy M BuG-
pauuu, MMeeT Manylo nnot-
HOCTb M HM3KYIO CTOMMOCTE.

BcneHnBaHMe NOKPbLITUA W3
MaTepuana 3TOro TMna Mpowc-
XOAMT 3a cHeT rasoobpasHbix
NPOAYKTOB Pa3nOXEeHWs Mena-

muHa (NH;, CO;, H,O) npu og-
HOBPEMEHHOM  MPOTEKaHWM
peaKumm aTepUpHUKaLIMM MHO-
roaTOMHOro CrMpTa C OpTO-
MnM nonuocthopHOM KHUcno-
TOM npu Temnepatype Gonee
150° C. lMpu Harpese cabile
300°C npoucxopsT KapBoHu-
3aumMs neHbl U obpasosaHne
neHokokca. CteneHb BCMEHM-
BaHus gocrturaer 8—10.

OrHesaluTHbIM  maTepuan
BbIMyCKaeTcs B BMAE MacTbl B
KOMIMNEKTe C BYMKaHM3Yyo-
Lied CMCTEMOWM M apre3uoH-
HbiM nogcrnoem. OH BecbMa
TEXHONOrMYEeH M HaHocuTCs
Ha CamMoOneTHbIE KOHCTPYKLMH
NMHEBMOHAMbINEHUEM, LINaTe-
nem unu Kuctelo. Bynkanusa-
LUMsi mMatepuana ocCyLLecTBs-
ercsi 6e3 Harpeea B TeueHWe
24 vacos.

B couertaHun c nakokpa-
COYHbIMM MaTepManamu Mo-
KPbITME TOMIMMBO-, Macno- M
B/IArocTorKoe.

Martepuan npumeHsetcs B
KOHCTPYKLIMSX npoTUBOMO-
JKapHbIX NEPEropofoK, MOTo-
roHgonax, Kamorax W Apyrux
3rieMeHTax KOHCTPYKLMK ne-
TaTenbHbIX annapaToB.

boratcTBa Hallm —

HE B HEIPAX, d B MOSF&]X

HOCTW B Te4eHne He MeHee 5 ner.

(Oxonuanne. Hawano Ha 1-i cTp.)

Mo Halemy MHEHWIO, JO/KHA GbiTb BOC—
CTaHOBNEHa CUCTEeMa rocyAapCTBEHHOro 3a—
Kasa By3aMm Ha NoAroTOBKY W pacrnpefesnieHne
CcreuManucToB Ha NpeanpuUsTUs, onpegensto—
L41e 060POHOCTIOCOBHOCTb CTPaHb!, €6 HaLMo—
HasbHyl0 6e30MacHOCTb U 3KOHOMMUHYECKYHO
HesaBuCUMOCTb, 3Ta cuUcTeMa [oMmkHa npe-—
[ycMaTpuBaTh OOPMIEHUEe COOTBETCTBYIO—
L{ero 4OroBOpa, COAEPIKaLlero HeTKoe ycno—
BYe — KOMMEHCMpOoBaTh 3aTpaThl Ha 0byuye—
HUe paboTon Ha NpeanpUATUM Mo chewvanb—

[ymaeTcsi, rocyAapCTBeHHas MonuTika B
3TOM BOMpOCe A0SPKHA NpefycMaTpueath U
co3faHue enuHoi cucTembl obpasoBaTenb—
HbIX HAy4HO—-MPOU3BOACTBEHHBIX LIEHTPOB,
MpU3BaHHON 06ecneYnTb HayHHLIMU 1 UHXe—
HEPHO~TEXHUYECKUMU Kadpamiul MpuopuTeT—

CTBNATb MOATOTOBKY
KaApoB.

Hble Hay4Hble HanpaBneHusi, YTBepXXAeHHbIe
MpeangeHTom P®. Takune LEHTPbI NPy MUHW—
MarnbHbIX 3aTpaTtax U B CXKaTble CPOKU MOXXHO
cchopmupoBaTh Ha 6ase uHcTuTyTOoB PAH,
BeJyLUMX YHUBEPCUTETOB, a TakXXe rocyap—
CTBEHHbBIX HayyHbIX LieHTpoB (IHLI) P®, ko-
TOpble MY CBOEMY CTaTycy npu3saHbl ocyLie—

C uenbto obecrieqeHns Takoro noAxoga
Lenecoo6bpasHo MHL| P®, koTopble BeayT 06—
pasoBaTesibHyl0 [eATenbHOCTb, YpaBHATb B
psfe NbfoT W mpuBMUNeruii ¢ obpasoBaTesib—
HBIMU  Y4PeXXAESHUAMU.
n3meHeHus B Hanoroehiii kogeke PP, nenato—
LMe BO3MOXHbBIM. OTHECEHMe . pacXofoB Ha
MOArOTOBKY MOTEHUManbHbIX Kagpos, He co—
CTOSAMX B LITaTe Hanoronnartenbiyvka, Ha
cTaTbio «[po4ne pacxodbi».

CrnepoBano 6kl TakKe YMEHbIUUTb Hano—
roo6naraemyto 6a3y npu ycnosum pacxogosa-—
HUS HaCTU NPUBKINY Ha MOKYMKY COBPEMEHHO—
ro Hay4Horo U UccrnegoBaTens-ckoro o6opy—

[oBaHus,

KBanUhULMPOBaHHbIX

ucrnonb3yemoro ans obpasoBa-—
TenbHOW JeATenbHOCTU. A TaKkXe paspeLlnTb
B3aMM0o3a4eT Mpu ynnaTe MecTHOro Hanora Ha
KBOTMpPOBaHWe pabo4vx MecT Mpu YCNnoBuUM
06y4eHnsa n paboTbl Ha NpPeanpuUATAX MOJIO—
Aexwu po 18 ner.

Mbl Takke cyuTaem, HTo lNpaBuTEnsLCTBY
P® cnepoBarno. 6bl NPUHATL peLieHune, ycTa—

HaBnvBatoLlee Cpokn 06yHeHuUs Mo 060pPOH—

B 4yacTHoCTK, BHecTU

HbIM crneuuanbHOCTAM Ha ypoBHe 5,5 ner.
Hernb3s He y4uThIBaTh, YTO 3a NocneaHue ro—
bl CNOXKHOCTb, TEXHOMOTMYHOCTb U HayKoemM—
KOCTb BOEHHOM TEXHUKY, a TakKe CNoXXHOCTb
pelaemMbix eto 60eBbix 3a4ay pesko BO3POC—
nu. Mostomy B ¢hefepankbHbiX LienesbiX npo—
rpammax, HarpaBslieHHbIX Ha CO3AaHue 1 oc—
BOEHWEe MPUHLMNUANbHO HOBOW TEXHWKWU Mnn
TEeXHOMoruin, HeobxoAMMO npedycMaTpuBaTh
CPEeACTBa Ha onepexartoLLyto NoAroTOBKY CO—
OTBETCTBYIOLUMX CMELUanucToB.

Monutuyeckas, thuHaHcoBas anuTa, 06—
LLiecTBO AOJMKHbI 0CO3HaTh: boraTcTea Poccum
— He B Hegpax, a B Mo3rax.

maBHbIA

Haw agpec:

Tenedpon

Nupekc:
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cumbuo3 camoneta M Kopabns,
npouecc Mx cosfaHMa obxopmrcs

- popoyke M Gonee nNpogomKMTENEH,
YeM AN «CYXOMYTHBIX» MaLUMH.
Mostomy 3apaua
BO3POYKAEHHMS FMApOaBMaLMM
B MMPOBOM Maclutabe
AOMKHA pellaThbesi

Ha OCHOBE LUMPOKOro
MeXlyHapogHoro
COTpYAHHUECTBA.

UHrkeHep-
KOHCTPYKTOP
Oennc KankmH

KomnneKcbl Mporpamm Mo  BbIYMCIIMTENBHOW TMOPO- M aspopu-
HamHKe, MO3BOSSIOLME MPOBOAMTL KaK HayuHble, TaK WM MPOMbILL-
NeHHble PpacyeTbl, MOMYYUIM LUMPOKOE MpumeHeHne. Bbipocnn
MOLLHOCTH BbIYMCITMTENBHBIX PECYPCOB, MPOrPaMMbl 3aPEKOMEH[,0-
sanu cebs Gonee Hem OECSTMNETHMM CTa)em 3kcnnyatauuu. [o-
SIBMIIacb BO3MOXHOCTb MCMOMNb30BaTh METOMb! YMCNEHHONO aHanm3a
Ha MEepPCOHanbHbIX KOMMbIOTEPaX HEMOCPEACTBEHHO Ha pabouem
MECTE MHXKeHepa.

B aTOM MaHe 3acny)XMBaeT BHUMAaHWS OMbIT MPUMEHEHUS MPo- /|
rpammHoro’ Komnekca «FlowVision» ans nposegenns uccnepgosa-
HMI B OBNAacTM r’MAPOAMHAMMUECKOrO SKCMEepMMeHTa.

[ns oTpaboTk1 METOOMKN €ro MPOBEAEHUs B Cpefe KoMMner- |
ca «FlowVision» BbiBpaHo uccrnefoBaHWe BO3feNHCTBUS rup,pq}:;,’u—
HaMMYECKUX CMIT Ha NpOCTEMLIEE FMOPOAMHAMHYECKOE Teno ——
NNOCKOKMNEBATOe OHMLLE, FNMCCUPYIOLLLEe Ha HEMOMHOM LUMPUHE.
MNpuyem B paccMaTpMBaEMOM 3JKCNEepuUMEHTe yron audhepeHTa,
a cnegoBaTensHo, W rny6buHa MorpysKeHns nnacTuHbl Bbinu UKcy-
PoOBaHHbIMK. M cOOTBETCTBOBANM OTAENbHBLIM PEXMMAaM HaTypHOro
3KCNEPUMEHTa.

MccneposaHne NpOBOAWNOCL HAa OCHOBE MaHHbIX M3 oOTyeTa
LLATH, onucbiBaloLLEro MOAENBHOE UCMbITAHUE FNMCCUPYIOLLEN nio-
CKOKMNEeBaToi nnactuHbl. M cpaBHMBaNoCh C pesynbTaTaMu MOLenb-
HOrO 3KCMEepUMEHTa. -

' AHanus pesynbTaToB MOKAasbIBAET, YTO MMHMMAaNbHOE PacxoX-
OEHWE MEXAY HAaTyPHbIM MOAENbHbIM 3KCMEPUMEHTOM W YMCNEH-
HbIM 3KCMEPUMEHTOM CYLLIECTBYET [Ans MHTErpanbHoW cunbl, MHbi-
MKW croBamu, 6e3 yueta BS3KMX CMIl TPEHWUS PacXOXGEHWe COo-
crasnset 24%.

B xoge 3KkcnepumeHTa bbina otpaboraHa MeTogMKa MOCTaHOBKM
3apayM no rIMCCMPOBAHMIO Tena, MOony4eHbl YAOBNEeTBOPUTENbHbIE
KayecTBeHHble pe3ynbTaThl obTeKaHus Tena. AHaNW3 CMNOBbIX Napa-
METPOB MOKa3san ele HefOCTAaTOYHYIO TOYHOCTh anropuTMa Mofg-
cyeTa rMAPOAMHAMUHECKUX Harpy30K BbIMCNUTENBHOrO KOMMNeKca
«FlowVision». )

BmecTe ¢ Tem yKa3aHHOE YWCNEeHHOE MOAENMPOoBaHME MO3BON S~
€T y)Ke CerofHsi Aenath KayecTBEHHble OLEHKM rMppOoAWUHamnyec-
KWX CBOMCTB oBTekaemoro Tena npu CPaBHEHWMM PSAa FEOMETPMM.
MMpuvem pacyeTbi BLIMNOMHSAIOTCS Ha MEPCOHANBHOM KOMMbIOTEPE.

MospHee paspabortumkamu naketa Gbina npouseeneHa KOpPpPEeK-
TMPOBKA MaTEMaTWYECKONM MOMENM, ‘McnpasneHbl ownbku. B mo-
BTOPHOM 3KCMepMMeHTe BbINo MPOMOAENUPOBAHO FMHMCCHPOBaHWe
TOFO K€ MNOCKOKMNEBATOrO GHMLLA, HO C M3MEHSIOLUMMHCS Mof
AEHCTBMEM MMEOPOAMHAMMYECKUX CUIl yrnom pudbcpepenta 1 rnybu-
HOW MOrpYXeHus.

PesynbTathl fany OTKMNOHEHWE OT AaHHbLIX, MONYHEeHHbIX B MM~
pokaHane, He 6onee 3%. Mpuyem Kak ANs Cuilbl TMAPOAMHAMUYE-
CKOTO COMPOTHBIIEHMS, TaK M ANS MMBPOAMHAMMYECKON MOABEM-
HOW cunbl. ;

MH)KeHep-KOHCTPYKTOP
Onbra KpeepeHko

CTpemneHue yny4wuTb HeKoTopble xapakTepuctuku Be-200
M cpoenath ero akcnnyatauuio bonee «npuBBIYHOM» AN 3anap-
HbIX MOKynmaTeneli MPMBENO K MAEe YCTaHOBMTL Ha amdmbuio
peuratenn «Rolls-Royce». CooteercTtBeHHO 6binu NpoBeaeHb!
MCCNenoBaHus BIMAHUS PEXMMOB PaboTbl PeaKTMBHOrO [BH-
ratens  BR-715, ynpaensemoro uudpoebim IPPL, Ha xapak-
TEPMCTMKM YCTOMUYUBOCTH M YMPaBMSEMOCTM camoneTta-amcu-
61 Be-200PP, sensiouierocs mopudukaumei camonerta be-
200. ‘

Ons wccnepoBaHMs yKasaHHbIX XapaKTepMCTMK Bbina co-
30aHa MatemartMyeckasl Mopenb MPOCTPaHCTBEHHOIO [BWXe-
HUS camonerta Be-200PP B NPOrpamMMHON cpege
MATLAB/Simulink. X npoeepeHo ee TecTMpoBaHWe MO Mope-
nu, paspaboTtaHHoOM paHee B mporpamMmHom komnnekce CATIP
«OuHamukar». [lonyveHa xopollas CXOQMMOCTb Pe3yfbTaTos.

Takum obpazom, MATLAB/Simulink nossonun COCThIKOBATh
Mofenb OMHaMMKK OBUXKeHWs camoneta be-200PP c paspabo-
TaHHbIMKM Ha nunotaxHom crenpe TAHTK wum. M. Bepuesa
martematniecknmu mogensmm DACY-200 u geuratens BR-715.

MonyueHbl TakKe pes3ynbTaTbl WMCCNENOBAHUS MOBepeH!s
camoreTa Mpu OTKa3e KPUTMHECKOTrO [ABWUraTens Ha pPasnuuHbIX
pexymax roneta M CpaBHUTENbHLIM aHanM3 pes3ynbTatos
pacueta gns camoneta-amdubum be-200PP c peuratensmu
[-436TM1 u BR-715. :

OtneuaraHo 8 OO0
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HokTtop
TEXHUYECKUX

HayK
FTeHHagmm
lMaHaTtoB

BOAIOIIMSI B3TASIAOB Ha POAb X II€PCIEKTHBEI pas-
3BI/ITI/IH MUPOBO¥ MADOaBHAIlMK IIPUOOpPEeAd B IIO-
CAepHME TOAEI Oonee SIDKYH), 3PDUMYIO OKPAacKy.
. IIperkae BCETO CTan0 OoAee OYEeBUAHEIM YXyAIICHHE
TIOAOKEHUST B MUPE C 3alacaMy S9HEPropecypcoB, MU~
HEPAABHEIX U OHOAOTHYECKUX BO3MOJKHOCTEH CYIIH.
He Bp@Basich B MOAMTHKY, MOJKHO, B 9aCTHOCTH, CKa-
3aTh, YTO CBUAETEABCTBOM TOMy — KpH3HC B Kpake,
060CTpeHNEe TTPOTHUBOCTOSTHHUS B PSIAE CTPAH TPETLETO
MHpa, HaPaBACHHOTO IIPOTHB HEPAaBEHCTBA OTHOIIe-
HUM CO CTPaHaMH «30A0TOTO MHAAHAPAAY TIO AOAE IIPH-
CBOEHUS AOXOAOB OT He(PTH U ADYTHX PECypCOB CyIIH.
AABTEDHATHUBOM YCUAUBAIOLIEMYCsl B MUPE KPU3H-
Cy, IIOPOKACHHOMY OCKyAEHHEM BO3MOXXHOCTEH Cy-
IIT¥, MOJKET CTaTh IIepeX0A K NAAHOBOMY OCBOEHHIO
I'POMaAHEIX 60raTCcTB MUPOBOT( OKeaHa.
ITo A@HHEIM CIEIJMAAWICTOB, HEAPA OKea-
Ha B CDaBHEHUH C CyIIel XpaHIT IOYTH B
4 paza 6oAbIIe. YTAEBOAOPOAHOIO CHIPhS
1 B 9 pa3 — METAaHOCOAEPIKALIUX KOH- |
kpenuii. Ha ero AHe — B 2,5 pa3a 6oabiie
u B 19 paz — B Macce BoaBL [To 6uoAorH-
YECKHM BO3MOJKHOCTSIM BOABI OKeaHa II0
CPaBHEHHMIO C CYIIEW IIPA PavyHTEABHOM
XO35IMCTBOBAHMM CIIOCOOHEI IPOM3BO-
AUTE 6oaee gyeM B 50 pa3 OOABILE IIPOAYK-
TOB AASI YEAOBEUYECTBaA.

Bo-BTOpHBIX, CEropHs Bce Ooaee oue-
BUAHOM CTaHOBHUTCSI HEOOXOAUMOCTE OC-
BOEHHUSI IPHOPEIKHEIX 30H MOPEH 1 OKea-
HOB C UX 3HAYUTEABHBIMH OHOANOTHYECKUMHU W MUHE-
PaALHBIMHA OOTATCTBAMH.

M¢ IITaGHEIM HACTYIIAEHHEM MOPS Ha. CYIITy, H3MeHe-
HEEM THAPOTEOAOTHH U A@’Ke YTPO30W CyIIeCTBOBa-
HUS IEeABIM CTPaHaM, a TakKe ¢ TAODAABHBEIMH ITOJKa-
paMu 3eAeHOTO IIOKPOBAa MAAHETHI — TpebyeT cBoe-
BPEMEHHOTr0 IIPUHSATHS Mep C IeAblo 60oaee 6ecKpoB-
HOTO NTapUPOBAHMS IIOAOOGHEIX BEI30BOB,

HakoHel, AWaAeKTHKa PasBUTHS UBUAM3ALINN C
y4eToM BCeX Ha3BaHHEIX ¥ KOCMOTOHHYECKHX 00CTOsI-
TEABCTB AGAAET HEOOXOAUMOCTBIO CBOEBPEMeHHEIe
LIary 10 MapUPOBAHMIO NPUPCAHEIX MAU TEXHOTeH-
HEIX yTpo3 B GyaymieM. Cpear HTHUX IIIAaroB — CO3Aa-
HUEe MHOTHX BUAOB M THIIOB aM(UOUHHEIX A€TaTeAb-
HEIX annapaToB. VHEIMH CAOBaMH, THAPOABHAIUS
AOAJKHA 3aHSITH OAHY M3 Ba’KHEFIITUX HHUII IPOrpecca.

AEUNCTBUTEABHO, CO3A@HHE KOHTAKTHOTO CHCTeMa-
THYECKOTO MOHUTOPHMHTA COCTOSIHUSI ITIOBEPXHOCTH
MOpEeH U OKEaHOB, a TaK’Ke IIPUIIOBEPXHOCTHEIX CAOEB
BOABI ¥ aTMOC(EpH], IPUHATHE NEePBLIX Mep 10 60pb-
6e C IIOCAeACTBUSIMY 3arpsi3HEHUsT BOABI M KOOPAWHA-
[[UST 3aL[UTHEIX MEPOIPHUATHH ()AOTa IPY IPUPOAHEBIX
U TeXHOTE€HHEBIX KaTacTpodax, BeAeHUe CIaCaTeAbHbIX
U APYTHX HEOTAOJKHBIX OIepalyi IPX OKa3aHWHM II0-
MOIITY paboTaloMIUM B OKeaHe, CMeHa SKUNakeH, OBIC-
Tpasi AOCTaBKa YHUKAALHOTO 000PYAOBAHMS U CIIeLIHa-
AWICTOB B 9KCTPAOPAMHAPHBIX CAyYasX Ha MOCEeAeHUs
1 OOBEKTEL B OKeaHe, a TaKKe MHOIOE APYroe OKa3Hl-
BAIOTCS IIOA CHAY TOABKO ATATEABHEIM alllapaTaM I'i-
APOABHAIlMM — THAPOCAMOAETaM, aM(pUOusIM, 5Kpa-
HOTIAGHaM M 9KpaHoAeTaM. (K cAoBy, MHOIMe M3 yKa-

cs ¢ momoureko co3panHoro TAHTK nm. I'. M. Bepuera
camoaeTa-aMpuouu A-40.) He HCKAIOUEHO, YTO 3TH
CPeACTBa TIOTIOAHATCS M BO3AYXOMAABATEALHEIMU Ae-
TAaTEABHBIMU annapaTaMyd — AUPHYKaOASIMH, CIIaca-
TEeABHBEIME BO3AYIIHEIMY IIapaMH.

Kak BHAHO, PeYb HAET O CO3AGHUM MHOTHX AECHT-
KOB BHAOB U THIIOB A€TATEABHHIX amIapaToB, Ha YTO
OTPEOYIOTCS ASCITUACTHS M KOAOCCAABHEIE CPEACT-
Ba. OAHAKO CAOJKHOCTD STOM 3aA@YH MOJKET GEITh Cy-
IIECTREHHO CMSTYeHa CBOEBPEMEHHEIM U MAAHOBEIM
TIOAXQAOM K AeAy. M HaunHaTh Hapo OyKBAaABHO C 3aB-
TPAIIHETo AHS.

O6 aKTyaABHOCTH 3TOM 3aAa%¥ TOBOPHUAOCE Ha BCEX
NIPEABIAYIIMX HAIIUX KOH(EPEeHIUSX, HaCyliHas He-
00XOAUMOCTE ¥ 3HaYMMOCTh PEHECCAHCa TMAPOAaBHa-
I HEOAHOKPATHO ITOAYEPKMBAAMCH B Pa3AMYHBIX
CPeACTBax MacCoBOM MH(OPMAL{MK 1 Ha BCEX YPOBHSIX
BAGCTH — BIIAOTH A0 OOH. B 4acTHOCTH, [0 MHEHUIO
vuaucTpa C.K.IIlo¥ry, ruapoasHamnys SBASETCS 005~
3aTeABHOM KOMIIOHEHTOM IIPY CO3AGHUN MEKAYHAPOA-
HBIX CHA GBICTPOTO PearupoBaHus Ha BO3HHUKHOBEHHE
Pa3AMYHBIX YPE3BEIYAMHEIX CHTYAIHH.

HacKOABKO MEI TOTOBEI K DPEIIeHHIO IOAOOHOH
3apaun? YUTO TPOMCXOAUT cervac B 0OAACTH THADO-
aBHaNHH?

(Okonuanue Ha 2-H cfp.)

CuctemHbl nogxon
K Mporpeccy r1gpoasuaLinm

. B-rpersux, rAcGarbHOE HOTEHACHUE KAWMATa CO.
BCEMM BBITEKAIOIIMMK OTCIOAH TIOCAGACTBUSAMHA —

3aHHBIX onepalmﬁ Y7Ke CETOAHS MOTYT OCYII[€CTBASITE-

FeHepanbHbIM
OUPEKTOP
TAHTK

um. I.M.bepnesa
Buktop Ko63eB

aBMALMOHHOr0 Hay4HO—TEXHWYECKOro KoMMnekca

uM. I".M.BeprieBa, MO>XXHO OTMETUTb, HTO BOJIbLUNH—
CTBO M3 25 TUMOB CO34aHHbIX W UCTIbITAHHbIX KOMNeK—
TVBOM FMAPOCaAMONETOB U amMpubuin MMENn BOEHHYO
HampaBneHHOCTb. [03ToMy KapAuHanbHoe Cokpalle—
HVe hMHaHCMpOBaHWs apMuM 1 dJioTa B JEBAHOCTbIE
rofbl MPOLUIOro Beka 0co6eHHO 60/1e3HEHHO OTpasn—
1OCb Ha [eATeNbHOCTY NpeanpuaTus.

MposiBUB yAMBUTENbHYIO SHEPrUIO. U Haxog4un-—
BOCTb, KOJNJIEKTUB, BO3rMaBAseMbll [eHepasibHbIM
KOHCTpykTOpoM [I.C.lMaHaToBbIM, CyMesn HawTh nyTu
¢hMHaHcMpoBaHNUsA KOHBEPCUOHHbLIX paspaboTok, 6na—
rofapsi Yemy nosiBUNVUCH NPOTUBOMOXKAPHbIE amdnbum
Be-12I1, be-121-200 n be-200, MHoroLenesas am—
S humbus be-103. A cerogHs Hay4Hble pa3—
paboTku crneupanuctos TAHTK coBmecT—
Ho ¢ LIATY, BUAM u mHOruMu apyrumu
OpraHM3aunsaMu  Mo3BONS0T  HarnsgHo
NPOAEMOHCTPUPOBATH HEU30EXXHOCTb pe—
HeccaHca ruapoaBuauuy, sBnstoLencs
YHUKaJIbHBIM CKOPOCTHBLIM BUAOM TPaHC—
riopTa, Heo6XoAUMbIM [7isi OCBOEHUSI He—
ncymcnumbix 6oratcte MupoBoro okeaHa
M ero 3aluTbl OT 3arpsisHeHui. Hay4Ho
o60cHOBaHa 1 Befyliiasi poJib rngpoasua—
Lvmn B fene 6opbbbl € noXxapamu 3e1eHo—
ro MOKpOBa MMaHeThl, yrpo3a KOTOpbiX
yBenM4MBaeTCcs B CBA3W C r106asibHbIM
noTenneHnemM Knumara.

3afayuu aTM — K3 Yyucna crnoxHenwmx. Hanpumep,
0fHa TOMBKO (ByHKLWSA:IEPSBO3KM FPY30B-1i RacCaX—
POB B 3aBUCUMOCTU OT MapameTpoB rpy30nepeBo3ok
(Macchl nepeBo3MMOro rpy3a, CKOpPOCTH U AaribHOCTU
NMepeBo30K), a TakKe OT paiioHa OKeaHa, ce30oHa U
Tpebyemoi BEpOSITHOCTW COBEPLUEHWS TPAHCMOPTHON
oriepauuu noTpebyeT co3faHns fEecATKOB TUMOB amM—
hnbwuii unu ruapocamoneToB. A Befb Takux yHKLWiA
MHOFO.

Ckaxem, ans 6e3p03anpaBoyHOro MnpeoosieHus
OKEeaHCKMNX AUCTaHLWiA nopsgka 4—6 Thic. KM npy 06—
CNy>XMBaHWW, CKaXkeM, MoceneHnin B LeHTpe ATnaH—
TUKW, [NS NepeBo3ky rpy3oB nopsgka 100 T ¢ Kpein—
CepcKoii CKopocThio 700 KM/4ac noHafo6sTcs amdu—
6umn co B3neTHoW Maccoin 500—750 1. N gaxke, Bo3—
MO>KHO, HECKOMNbKMX ThICAY TOHH. .

[na nepeBo3ku HE60/bLWINX FPY30B W ANS NPOBe—
[EHVIsi MOHWTOPWHIa oKeaHa 1 aTMocdephb! Y>Ke cero—
[OHA MOXET ObiTb MOAWUMULMPOBAH CyLIECTBYOLNIA
camonet — amcubus A—40 TAHTK um. I'.M.Bepuesa
(92 T). OcBOEHMe NpUBPEXHBIX 30H U MOXKaPOTYLLIEHWE
JIECOB Y TyHApPbI MOTPE6YIOT pasHbix aMmubuin — ot
knacca Be-200 (421) po 100—200 1. O6ecne4eHne
crnacaTtesibHbIX onepauvin Ha nnasy Mpu LUTOPMOBOW
rorofe 1 BonHax BbicoTon bonee 6 M He ucKIoHaeT
HeobX04VMOCTY B BEpTUKabHO B3neTatolen amgpun—
6vK C NOMnaBKOBLIMW B3NETHO-NOCAA04HBIMU YCT—
po/cTBaMy TUnNa MNpPeanoXeHHOW B CBOE Bpemsi
P.J1.BapTuHn 1 Bo MHOroMm peanusoBaHHon TAHTK
amcn6umn BBA-14.

KoHe4Ho, crnegyeT noHumatb, YTO He neTaTteslib—

Aua.nmawpyﬂ 70-neTHIOID UCTOPUIO TaraHPOrcKoro

| Hble annapaThl rMapoasvauuK, a Mopckue cyaa byayT

obecneyvBaTh OCHOBHOW FPy30MOTOK B OKeaHe. Wx
NPOU3BOAUTENIEHOCTE 6onee YeM Ha MopsSA0K NpeBbl—
LLIaeT BO3MOXXHOCTU ruapoasuaumv. Ho onepaTueHbie
rpy30nepeBo3KN — CMEeHa 3KUMaXew, OKasaHne 3KC—
TPEHHOW MOMOLY, pa3BegKa, [AocTaBka YHUKanbHOro
o6opyaoBaHus, nepuoauyecku Tpebylowerocs Ha
NpoMbicriax, 1 MHOTOe Apyroe — 3TO 0CTaeTCs 3a -
JApoasuvavven.

OpfHoW U3 BaXKHeWLMX NpobneM pasBuTus ryapo-
aBuauuu sBnsieTcs obecneveHne pecypca netatens—
HbIX annapaToB M MHPACTPYKTYpbl UX obcry>kuea—
HUsA. ArpeccuBHOCTb MOPCKOWN BOfbl I MOPCKOTO BO3—
Zyxa, nonetkl B atMocchepe ¢ KonebaHuem Temnepa—
TYPbl OT aPKTUHECKOr0 X0NoAa Ha BbICOTe C NocafKoi
Ha TPOMWYECKUIA OKeaH, OnacHoCTb O6negeHeHus B
CeBepHbIX LWMpoTax, AMHaMMYecKoe Bo34enNcTB1e BO—
[bl Ha KOHCTPYKLMIO MpW B3neTax W nocagkax, fnv—
TenbHoe 6a3vpoBaHWe Ha nnasy — BOT Aaneko He
MOMHbIA NepeYeHb Npo6nem, CyLecTBEeHHO paclunpsa—
IOLWWIA KPYF Yrpo3 rugpocamonieTaM B CpaBHEHWW CO
MHOTUMW ApYrMW neTatefibHbiMi annapartamu. Mo-
3TOMY Mbl CHATAEM, YTO Takue rpaHzbl aBUaLIMOHHON
otpacnu, kak BUAM n HWAT, B pelieHun npobnem
obecne4yeHnsi pecypca netaTesbHbiX annapaTos ra—
poaBMaLy NpU3BaHbI ChirPaTh PELLaKoLLyIo posb.

(Okonuanue Ha 4-# cTp.)

napocamorner, paspabarbiBae-
ocamonera — 2500 1, makcHMmanb-
JKPaHHOro peXXMma noneta BbicoTa Hap
— 450 km/uyac. Mpu BbicOTE nonera
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Moxoxe, ruppoaBuacanoH «leneHmunk-2004» npoxomMT
B NpeapBepMM HOBOro 3Tana B PasBMTMM 4YenoBevecrTBa.
., F'po3Hble BennecKn caMbiX' PasHbIX CTMXMH MOCTOSHHO Hamo-
MMHaIOT O MOTeNNEeHMM KNMMaTa niaHeThl. A a)kMoTaMt Ha
MHMpOBBIX GMpKax, Mpempe BCero HedTSAHOW,— O NMpMENK-
alolemMcsl CHepnaHMHM ChbIPbEBLIX PECYPCOB CYLUM.

B 3Toi cuTyaumMMm cneuuanucibl Bce 4alje roBOPAT O
TOM, uTO 6yfAyliee yenoBeyecTBa HaNpPsSMYIO 3aBMCHT OT

raseTa BbIXOOMT

FeneHpuK
2—5 ceHTs6ps

macwtabHoro M ymenoro OCBOEHMA 6orartcT Mwuposoro

OKeaHa NpPW COXpPaHEHMW €ero 3KosiorMvecKoro 6narononyums. [ns 31oro norTpebyloTcs cambie pasHbie
TpaHCcnopTHbie cpefcTBa. B Tom uucne — MoujHbie camoneTbi-ampubuyM, 3KpaHoONNaHbl M 3KPaHONEThi, 3¢h-
(PEeKTMBHOCTL KOTOPLIX BO MHOFOM 6ydeT 3aBMCeTb OT COBEPLIGHCTBA MCMONb3YEeMbiX MaTepManos.

Co3paBaTk 3TM MaTepuanbi M KOHCTPYKUMM M3 HMX MPEACTOMT YXKe TeM, KTO CerofiHsi MPMXOAMT Ha CMeHy
cTaplieMy NOKONeHHIO aBMacTpouTenei. Kro oHM u uyem muByT! Yro6bl MOMY4YMTb OTBET Ha 3TOT BOMPOC,
y cneuuanucToB BcepoccHicKOro MHCTMTYTa aBMaLMOHHLIX MmatepuanoB (BMAM) M ux naprHepoB M3 Tarau-
porckoro aBMaLMOHHOTO Hay4YHO-TeXHWYecKoro Kommnnekca um. F.M.BepueBa popgunack uges — npepocra-
BMTb CTPaHHMLibl 3TOro cneyuanbHoro Bbinycka «MHMEHEPHOW ra3eTbl», NMOCBSIEHHOIO rMAPOAaBHacaloHy
«FeneHmxmuK-2004», B OCHOBHOM, MONOJBIM COTPYAHHKAM.

HesameHnM Kak
KpbInaTbi MoKapHbin

UHxeHep-
KOHCTPYKTOP
Onbra
bonbLieHKo

Ons 6opbbbl C NecHbIMK MoXapamu B MMPOBOM
NPaKTUKe LIMPOKO MWCMOMb3yloT camoneTbl, obopy-
poBaHHbIe crieuuanbHbiMM Bakamu gns BOAbl M yCT-
poiicTBaMMu Ans ee npuuenbHoro cbpoca Ha OroHs.
B KauecTBe camoneToB-noXapHeix Hapspy C
06bI4HBIMM TPAHCNOPTHLIMK camonetamu (Mn=76 M,
AH-32I1 M ppYyrumu) NMPUMEHSIOT camoneTbl-aMdu-
6un (be-12M1, CL-215, CL-415), o6opypoBaHHble yc-
TPOMCTBOM, MO3BONSIOLMM MM 3aNpaBnsaTbCs BOAOH
Ha rhMCCMPOBAHMU NO MOBEPXHOCTU Bnuanexallero
BOfOEMA.

Mpu cpaBHeHMM 3TMX [BYX TUMOB HeoBXxoaMmo
MMETb ‘B BMAY, YTO HanW4uMe BONHEHWS, MPEBbILIAIO-
LWero npepenbHo [ONyCcTUMOE, MOMET He MOo3Bo-
nute camonety-ampubun 3anpaenstbca BOAJOW M3
BOfOeMma. Y4yer 3TOro orpaHWu4eHus B XOfe Mccre-
[OBaHMM Bbinl BbINOMHEH NYTEM YMEHbLUEHWUS KOMM-
yecTBa AHEN B MNOXAapOOMNacHOM Ce30He, Korpa Bo3-
MO)KHa 3anpaBKa BOJOH W3 BOJOEMa.

B kauectBe KpuTEPHEB 3PPEKTUBHOCTH BOCTaBKU
BOfbl CaMOMETaMMu MpPM TYLUEHMWM NECHOTrO MoXKapa
BbIGpaHbl BPEeMsi OT MOMEHTa cTapTa [0 MepBoro
cbpoca, cpepHsisi MHTEHCMBHOCTb [OCTaBKWU BOfbI,
CpepHss ypAenbHas MHTEHCMBHOCTb AOCTaBKW BOAbI
(macca Bopfbl, pocTasnsiemasl 3a CBETOBOM [€Hb,
NPMXOASLLASACSA HAa TOHHY Beca MycToro camornera),
CpefHMM pacxof TOMNMBA Ha AOCTaBKY TOHHbI BOAbI,
ce6ecTOMMOCTb TOHHbI [OCTaBIIEMOM BOAbI.

Pacuer adchbektMBHOCTM Bbin BbIMOMHEH Ans ca-
monetos Mn-76MIM, An-32I1, CL-215, CL-415 wu
Be-200. Ero pe3ynbtaThl MOKa3biBaloT, YTO MPH Tylue-
. HWW fiecHoro noxkapa B npubpexHoii 3oHe (paccrto-
sHue «noyap—Bopgoem» npumepHo 10 kM) camo-
netbl-ambnbun B 5—9 pas npeBocxofaT ocTanbHbie
no ypenbHOM MHTEHCMBHOCTM [OCTaBKWU Bombl. OHu
obecneynBaloT Camblii HM3KMI pacxop Tonnuea Ha
TOHHY BOABI M CaMylo HU3KYlO ceBecToMMOCTb TOH-
Hbl gocTasnsemon sogbl. OpgHako camonetsl CL-215
u CL-415 cyuiecTBeHHO ycTynmaloT camoneTy-amdu-
61un be-200 no onepaTtMBHOCTW (Bpems [0 Nepeoro
cbpoca y kotoporo B 1,5—1,25 pasa meHblue) u
cpepHei MHTEeHcMBHOCTW nopaun Bogbl (y Be-200
oHa B 2,5—3,0 pasa sbile).

Taknm oBpa3om, MOXHO CMeno cpenatb BbIBOf,
4TO CcneumansHo paspaboTaHHBIA AN TyleHWs nec-
HbIX MoXapoB camonet-ampubus be-200, obecne-
UMBaIOLLMI camyio 3DHEKTUBHYIO [OCTaBKYy BOAbI K
ouary OrHs, 3Ha4YUTENbHO PacluMPsieT BO3MOMXHOCTH
yenoseka B Bopbbe C NecHbIMU NOKapamu.

nacb Ha [OCTWKEHWs maTepuanoBegeHus. B no-

criefjHVe AecATUNeTUs cHayana BOOPYXEHHOe Npo—
TMBOCTOSIHWE, a 3aTem u obocTpuBluasics Gopbba 3a
pblHKKM noTpeboBanu pa3paboTkn MaTepuanoB Nog
KOHKpeTHbIe 3aga4qu. 1o cyTu, peyb Lina o0 TOM, YTO OHU
[JOMMKHbl CO3[aBaThCs B pacyeTe Ha OnpeAeneHHble
V3[enns, a ux CTPYKTypa — y4uThiBaTh ONU3KYIO K pe—
anbHON KapTUHY Harpy»eHui.

OpHako cerofHs 1 aToro Mano. Ecnm Mbl XoTum co—
XPaHWUTb UNW PacLUMPUTL CBOE MPUCYTCTBUE Ha MUPOBOM
pblHKe, TO 0653aHbl MpU3HaTb: MaTepuanoBefeHve
[OSDKHO pasBMBaTbCS OnepexkaroLymMm Temnamm, camo
BHe BCAKWX 3afaHuil co3gasaTtb 6asdy ans nporpecca
KOHCTPYKTOPCKOW Mmbiciu. W gaxke, ecnu xotuTe, nog—
TasikuBaThb €e K 6051ee COBEPLUEHHBLIM PELIEHUSM.

[insa peanusauun Takoro nogxoga Heobxoaumo Mo
MeHbLUel Mepe UMeTb XOTS Obl MPefCTaBNeHNs O Tex
macLuTabHbIX 3agadax, KoTopble NpefcTouT pewats. U
pacrnonaraTb BO3MO>XXHOCTAMM, NO3BONAIOLLMMY OCYyLie—
CTBUTb NEPCNEKTUBHbLIE 3aMbICIbI. :

YTo KacaeTcs OPUEHTUPOB, TO UAED 0CBOEHWS 60—
ratcte M1poBOro okeaHa BMOfHE MOXKHO MPUHATbL YTO
HasblBaeTca 3a 0CHOBY. MOXXHO COryiacuthbCs U C TeM,
4YTO YenoBe4ecTBy A4S 3Toro notpebyeTcs Macca Tex—
HWYECKUX CPeACTB — OT rMMApOCamMonieToB U 3KpaHO—
NnaHoB [0 WUCKYCCTBEHHbIX OCTPOBOB—
3aBOJOB B OKeaHe, adhheKTuB—
HOCTb KOTOPbIX BO MHOTOM
6yaet onpeaensATbes
CTEMEHbI0 COBEPLUEHCT—
Ba MCMOMb3yeMbIX Ma—
Tepuanos.

YT1o e Kkacaetcd
BO3MOXXHOCTEN ans
OCYLLECTBNEHNS MOL06—
HbIX 3aMbICflOB, TO 3[€eCb
€CTb Cepbe3Hble COMHEHWSI.

[leno He TONbKO B MaTepuasbHbIX 1
(hMHaHCOBbIX pecypcax: MpakTuka rokasana, 4To,
Korfia peyb MAeT O BbPKMBAHUM, HYeN0BEHECTBO MOOU—
nayeTcs. Bonpoc B Apyrom: 4To6bl pelatb nogobHble
3agaqn, HyXXHO 0671a4aTh COOTBETCTBYIOLIVIM Kaapo—
BbIM noTeHunanoM. [laxe camble 6ombluve CPencTsa,
BNOXEHHbIE B HayKy, B pa3BUTWE NpOW3BOACTBA, He
MPUHECYT XKernaemoro peaynbrara, eciim He byaet no—
[Len, CrocobHbIX reHepMpoBaTh U OCYLIECTBNATL HOBbIE
uaew. :

Byaylive cnoxHble 3a4ayv NpefcTouT pellaTth Ha—
el CMeHe — HbIHELHUM MOJIoAbIM creuuanicTam n
faxe ctygeHtam. C 970/ TOYKMU 3peHUsi NOAroToBKa U
3aKpennieHve BbICOKOKBaNUMULIMPOBAHHbBIX HayYHbIX
KafpoB, CNeLmManucToB BbICILEro U CpefHero 3BeHa Ha
npeanpuATMAX — KMOYeBOi BONPOC Pa3BUTUS CTPaHbI.
OH TpebyeT MOCTOAHHOIrO BHUMaHUSA CO CTOPOHbI FOCcy—
fAapcTea, 6epeXkHoro, pa3yMHOro noaxoaa K pecopmu—
pOBaHWIO CUCTEMbl MpodeccoHanbHoro, cpeaHero n
BbICLLIEro 06pasoBaHus.

K coxxaneHuto, cerofHs Haluv rocyAapcTBeHHbIe op—
raHbl ynpaBfieHus NpakTU4ecKu BbINyCTUNW W3-NoA

I'Iepe,qosaﬂ KOHCTPYKTOPCKas MbIClb BCErga onvpa—

KOHTPOJIA, nepectann 3aHnMaTbCA BOMpocamu noaro— .

TOBKW. CMELNanucToB, UX YBA3KOW C peasibHbIMW Mo—
TPe6HOCTAMU 3KOHOMUKU. OCcO6eHHO €€ 06OPOHHbIX OT—
pacnein. 1

MocnepcTeusl 9TOro U3BECTHbI. 13—3a TOro, HYTO ro—
CYAapCTBO YLLUO C pbliHKa 06pa3oBaHns, Haln Hay4Hble
opraHv3auun 1 BegyLyne npeanpusTUsS NoTEPAU Lienoe
rokoneHue. Ha omonoxeHue coctaBa WM PacCYUTbi—
BaTb He MPUXOAUTCH — MOTEeHUWanbHble KaHauAathbl
NMPOCTO He NOLWNW B UHXEHEPHbIe BY3bl.

[MonHocThio MepecTana dyHKUWMOHNPOBaTh cucTemMa
cpefHero rnpodeccuoHanbHO-TeXHNYEecKoro 06pa3o—
BaHWs, KOTOpas roToBMIIa TEXHUKOB, N1abopaHToB, TO—
Kapei, cnecapel, hpesepoBlUMKOB. AT 0b6pasoBa-—
TenbHble YYpPeXX4eHVs NepeopueHTUpoBanich Ha nnaT—
HYIO MOArOTOBKY IOPUCTOB, 3KOHOMWUCTOB, OyXranTepos.
W nepectanu «nocTaBNATb» Hay4YHbIM OpraHu3auusmM
060POHHO—-TPOW3BOACTBEHHOTO KOMMeKca crneunanii—
CTOB CpefHero 3BeHa.

MoHumMas, 4To, He obecrne4nB NOATOTOBKY U 3aKpern—
NleHne KagpoB, TPYAHO paccyWTbiBaTh Ha ahdeKTUB—
Hyto paboTy, MHOTVe NPeAnpUATUS U UHCTUTYThl Ha4a—
NI CaMOCTOATENbHO pellaTh 3Ty Npobnemy McXons 13
CBOVX peasnbHbIX YCMOBUA U 3KOHOMWUYECKNX BOSMOX—
HOCTeM.

He ucknioyeHnem 3geck ctan u BUAM. B peaynbTta—
Te NpeanpuHATBIX Mep B WHCTUTYTe cchopmmupoBanach
HerpepbiBHas cucTeMa NoAroTOBKU KafapoBs — oT pabo—
Yux, 1abopaHToB [0 CMeLmManucToB BbICLen KBanugu—
Kauum: «LiKona — By3 — acnmpaHTypa — 3alura KaH-
OMpaTcKol auccepTaumn — 3aluta AOKTOPCKOM Avc—
cepTauuu». Kaxaoe 3BeHO 3TOM CUCTeMbl NoTpeboBano
OT Hac COOTBETCTBYIOLEro opUaNHecKoro 1 huHaHco—
BOro 06ecneqeHns nyTem 3akIloHeHUs AByX— 1 Tpex—
CTOPOHHUX [OTOBOPOB (LUKOMa — BY3 — Npeanpustvie
— CTYAEHT), Nony4YeHns NMLEH3UN Ha NpaBo BeaeHus!
obpasoBaTencHol AesTenbHocTM B cdhepe nocresy-—
30BCKOr0 npodheccroHansHoro 06pasoBaHuns, co3aaHns
[AvccepTaLyoHHOro coBeTa.

B vHcTUTYTE feicTByeT 6a3oBas Kadenpa «Asua-—
LmMoHHOe maTepuanoBegeHue» MATU — PoccuiAickoro
rocyAapCTBEHHOT0 TEXHOMIOrMYECcKOoro yHuBepcuTeTa
um. K.3.LinonkoBckoro, opraHnaoBaH «Y4ebHo-Hay4—
HbIA LIEHTP NOATOTOBKYM CMELManucToB No Matepuano—
BEJEHUIO U XUMWUYECKOW TeXHONMOru A1 aBuakocMn—
YecKoi MPOMBILLEHHOCTH» COBMECTHO ¢ PoCCUACKMM
XUMUKO—TEXHOSTOrMHECKUM YHVIBEPCUTETOM nM.
0.N.MeHpeneesa. :

Ba>kHeWLLmniA BOMpoC Ha cerofHsa — BOMpPOC MOAroToB—
KU CMeLmanucToB cpedHero 3BeHa — TEeXHUKOB, nabo—
paHToB, pabouunx. BUAM Halien nHTepecHbIi BbIXos — B
2001r. Ha npeanpuATAM cosfaH unman MocKoBCKOro
rocyapCTBEHHOTO BEYEPHEro MeTannypruyeckoro WH—
ctutyTa. opma 0byqeHus yaobHa 1 Ans Hac, U Ans CTy—
[eHTOB. [IHem oHM paboTatoT nabopaHTamu, TEXHUKamu,
paboyvMK Mo cneumanbHOCTSAM, KOTOPbIM 0byyatoTes B
BEYEepHEM WHCTUTYTe, monydas Mpyu 3TOM 3apaboTHyo
nnaty. A Be4epom B cTeHax B/IAMa B cneuuansHo 060-
pyAOBaHHbIX ayAUTOPUAX CRYLIAIT NeKuun BeayLmx
YYEHbIX MHCTUTYTA, 3aHMMatOTCH B 1abopaTopusix Ha co—
BPEMEHHOM 1ccrefoBaTelbckoM 060pyAoBaHNN.

OTU pelleHnst NPUHECTN MONOXUTENbHbLIN peayilb—
TaT. Hanpumep, cpegHwii BO3pacT B HalleM WHCTUTYTe
CHWXEH ¢ 62 neT fo 45 net. Ha 1600 coTpyAHWKOB Npu—
xoautcs 450 Mosofblx CNeumanucToB 1 y4eHbix (Bo3—
pact go 33 ner), Torga kak B 1997 r. Ha 2100 Yyenosek
NPUXOAUNCA BCero nuiib 31 MonoAon cneLuaniucr.

OUPEKTOP

HE B HeZpax, @

leHepanbHbIf

FHL «<BUAM>»,
yneH-
KOPPECNOHOEHT
PAH

Eerennit Kabnos

C uenbto 3akpenneHus kagpos B BUAMe cospgaH
DoHA noAdep>KKN MONOAbLIX CMEeLWanvicToB, KOTOpbIA
No3BONSET €XEeMeCAYHO BbiMnadvBaTb MOJOABIM CO—
TPyAHUKAM nepcoHasnbHble Hapbasku. Jlyywum acriv—
paHTam eXXeroAHo Ha KOHKYPCHOW OCHOBE BbinfiayvBa—
I0TCH EXeMecsYHble UMEHHble CTUNEeHANN UMEHN Bblga—

roLmxcs yyeHbix BUAMa.

WHCTUTYT NMpUHUMAaeT akTWBHOE y4acTue Mo paspa-—
60TKe MeToL0Noruy NOArOTOBKN KafpoB B pamMmkax Ha—
npaBneHnsi «TexXHOMorMnm NoAroTOBKN KaapoB ANs Ha—
LMOHaNbHON TexHoMormyeckon 6asbl» enepansHo
Lien1eBoi nporpammbl «HaluoHanbHas TexHonorndeckas
6a3a» Ha 2002 — 2006 roApl, BbIMOIHAA NPU NOAAEPXK—
Ke MOCKOBCKOro rocy4apCTBEHHOIO TEXHUYECKOTO YHU—
BepcuteTa uMm. H.O.BaymaHa HayyHo-uccnegoBaTesb—
cKylo pabory «®dopmupoBaHue U Op—
raHu3auusa [esTefbHOCTH JKere—
PUMEHTaNbHOr0 y4e6HO—
Hay4HO-MpPOV3BOACTBEH—

HOFO LieHTpa».

3akpennexHuio cne—
LWanucToB O4eHb Mo-—
MoraeT y4yactue BU-
AMa B nporpamme «Ka—
£pbl  MPOMBILLNIEHHOCTH»
MocKoBCKOro npaBuTefb—
ctBa. HaumHas c 2002 r. 6onee
30 monogbix uHxeHepoB BIAMa no—
ny4qatoT exxeMecsiyHyto gonnaty 2000 py6. B co—
OTBETCTBUM C 3aK/MOYEHHbLIM AorosopomM ¢ MockoBcKow
aKajemuneil poiHka TpyAa 1 MHPOPMaLMOHHbBIX TEXHOMO0—
TR, -
AHAKO ATSA pelleHnst KaapoBbix MPo6iieM HayKoem—
KUX OTpacnei MpOMbILLIAEHHOCTU HY>KEH HOBbIA Mexa—
HW3M MPUBMIEYEHUS U 3aKpenneHus BbiMyCKHUKOB By—
30B. Ha aToM nyTn ecTb cepbe3Hbie npobnemsl, peLie—
HVe KOTOpbIX HE MoJ Cuily O4HUM TOMbKO NpeanpuaTi—
AaM. HeobxoaumMo yyacTue rocyapctsa, OCyLLecTBeHne

nocnefoBaTensHOM rocy4apCTBEHHO MONUTUKN.

(OkonuaHHe Ha 6-# cTp.)

Yrnennactvku ana 'TJ,

HOBOIO MNOKONEHNA

HauanbHuk
cekTopa
AnekcaHgp
PackyTuH

YcnelwHoe pasBuTME aBMaLMM BO MHOTOM 3aBWCHT
OT MapameTpoB CMUIOBOW ycTaHoBku. Manas ypenbHas
Macca aBMaLMOHHOIO [ABWraTens B KOHEYHOM cuyeTe
onpepenserT CKOpPoMnoAbEeMHOCTb, [aNnbHOCTb MOMETa,
Opyrue neTHo-TeXHWMYeCcKWe AaHHble camonerta.

BbicoKkMe TEMMbl CHWXKEHMs y[enbHOW Macchl raso-
TypbuHHoro peuratens (FT[), xapakTtepHsie ans 60—
80 ropos, 6binn obycnoeneHbl NPUMEHEHUMEM BbICOKO-
NMPOYHbIX anNOMMHWEBBIX, TUTAHOBBIX M KApOMPOUHbIX
cnnasos. CeropHs e KOHCTPYKTOPbl M MaTepuanose-
Abl CBA3bIBAIOT AanbHelllee COBEPLUEHCTBOBaHHE aBHa-
LMOHHBIX ABMraTener ¢ MPMMEHEHMEM MONMMEPHbIX
KOMMNO3ULIMOHHbIX Matepuanos. [oBbIlIEHHbIM WHTEpeC
K HAM OBYycroBneH MPUCYLLMMWU MM BbICOKUMM MOKasa-
TENsIMM YAEnbHOW MPOYHOCTH M YAENbHOM MECTKOCTH.
K uucny TakuMx martepuanos npexpe BCEro OTHOCATCS
YrnennacTuky.

MMockonbKy CHMMKEHHWE eAuHHLEI BECA CHITOBOM ycTa-
HOBKM MPMBOAWT K 3Ha4YMTENbHOMY CHWXKEHMIO Beca
BCEro feraTenbHOro anmnapara, NMPMMEHEHWEe B KOHCT-
PYKUWW OBUraTenei nerkux, BbICOKOMNPOUHbIX, TENNO- 1
TEPMOCTONKMX KOMMO3HMLMOHHbIX Marepuanos sBnseT-
cs mHoroobewalowum Hanpasnexmem. OcoberHo ecnu
YYECTb, YTO B MEPCMEKTUBHbLIX CMMOBbIX ra3oTypPBUHHBIX
yCTaHOBKax ANs MOBbIEHUS MX 3theKTMBHOCTH BynyT
3Ha4MTEeNBHO YBENM4eHbl oBOpPOThl M Temneparypbl,
koTopble pocturHyt 370—400°C yxe Ha nepso# cTy-
NeHu Kommnpeccopa,

PaboTocnocobHocTs pabounx nonatok BEHTUNSTOP-
HOJi CTYyMEHW B MEPBYIO O4Yepeb Onpefensercs Harpy3s-
KaMW OT AeiCTBMS LeEeHTpobexHbix cun. Moacuutas ux,
MOXHO CKa3aTb, YTO MPM M3roToBneHun pabouux nona-
TOK, M OCOBEHHO KpynmHOrabapHTHBIX IONaTOMHbLIX BeH-
LOB, TMTaHOBblE cnnasbl M Tem Bonee cranu He MoOryT
KOHKYPHMPOBaTh C YrNennacTMkoMm, MMEIOLLMM MIIOTHOCTb
1,6 r/cmM’ npu nokasatene [NMTENbHOW MPOYHOCTH Ha
pactsikeHue okono 1000 Mla. K Tomy ke npumeHeHue
yrnennactuka obecne4uBaeT KacKapHbii 3adpekt —
CHMXKAeTCs BEC [MCKA, YMEHbLUAIOTCS Harpy3Ku Ha nop-
LUMMHWKY, YBENWYMBAETCS KNg ra3oreHeparopa. |

B mepcneKkTMBe, HECOMHEHHO, YrnennacTMku HanayT
NPMMEHEHME M B KOHCTPYKLWW pAucKoB, 6aHpacei,
CTBOPOK PErynvMpyembix COMen, KanoTos, KOPMycos,
obtekatenei obonovek W cTBopkax pesepca [TH, B
OrHe3alMTHbIX 3KpaHax, B ra3ooTBOAHbLIX Mardcrpansx
ropsi4ero Bo3gyxa, B 06orpeBaeMbIX BXOAHBLIX YCTPOM-
cTBax.

B HacTosuee spems B DY «BUAM» nposopgstcs
pabotbl no paspaboTtke yrnennactMka, KOTOpbIH nna-
HUPYETCS MPUMEHNTb OIS U3FOTOBIEHMUS LUMPOKOXOPA-
HbiX nonaTtok nepcnektueHoro asuratens MC-12. Oxu-
AaeTcs, YTO NMPUMEHEHWE KOHCTPYKLUMOHHbLIX yrnennac-
TUKOB Bnarogaps Mx BbICOKOW YAEMbHON MPOYHOCTH M
KECTKOCTH 0BECrneymnT no' CpaBHEHUIO C METaNIM4ecKu-
MM CMNaBamMW CHMIXKEHWE MAacChl BEHTUIISITOPHOM CcTyne-
H1u TPOLO po 40% u ymeHblueHHe TPYAOEMKOCTH M3ro-
TOBNEHUS LIMPOKOXOPAHOM nonaTtku B 3 pasa no cpae-
HEHMIO C TUTAHOBOM.

penakTop

I0. MUNKO

Ky3sneuxmin moct, 21/5,
Mockea, Poccua, 1079296

ansa cnpaeok: 203-920-37

Homep ceepctan 8 OOO _ O «M M
«ONI «Mepgua-Fpecca» 27.08.2004 BESICERS SARS B
3aka3 411031.
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BICOKasl IPOYHOCTH M CTOM-
BKOCTL K OKHUCACHHIO IIDH

CPaBHUTEABLHO HEBBICOKOW
TIAOTHOCTH AEAQIOT KepaMude-
CKHe KOMIIO3WUTHEI IpaKTHYeC-
KK Oe3aAbTEePHATUBHBIMUA Ma-
TepHaNaMU IIPU TeMIIepaTypax
SKCIIAYaTalluy BEIIIE 30HEBL Ae-
CTPYKIWH IIOAMMEpPOB — OT
500 a0 1000°C u BEIILE.

B HacTosIIEE BpEMS peank-
HyIO IEePCHEeKTUBY IIPUMEHe-
HUS AAST YKa3aHHBIX IIeAel
HMEeIOT KepaMHYECKIe KOMIIO-
3UTEl Ha OCHOBE TYI'OIIAGBKHX
ApPMHUDPYIOIIMX HAIOAHUTEAEH
M MaTpHI, IOAYYaeMBIX ra3o-
dasHOM WHMUABTPALMEH, pe-
AKIMOHHEIM CIIeKaHHEM = IIO-
POIIKOB TYTOINAABKHX COEAU-
HeHHH. VIAU IPOIUTKOM Kepa-
MOOOpasyoOuMu
IIOAMMEPAaMH C ITOCAEAYIOIIM
opMOBaHHEM U3AEAWS IO II0-
AVIMEDHOM TEXHOAOIMH M 006-
JKUTOM IIDH OTHOCHTEABHO He-
BEICOKOM TeMIlepaType.

OAVH, M3 TIEPBBIX OIIBITOB
noaydesHus B BUUAMe Takoro
KOMIIO3HMIIMOHHOTO MaTepuana
OTHOCHTCSA K 70-M TOpaM IIpo-
IIAOTO CTOAETHUs. Torpa Ha Oc-
HOBE HEOPTraHWYEeCKOrO ITOAH-
Mepa noauantoModocdaTa 6BI-
MM pa3paboTaHBl CTEKAOTEKC-
TOAWUTEL  KOHCTDPYKIIMOHHOTO,
TENAO- U 3AEKTPOHIOASIIHOH-
HOTO, & TAK)KE PaAHOTEeXHUIEC-
Koro HasHayeHusi CTAD-1 u
CTAD-2 c paboueit Temmepa-
Typoit 500—600° C. OpuH 13
HUX OBIA YCIEITHO IPUMEHEH B
KOHCTPYKIHH KOCMHUYECKOTO
«BypaHa».

B Havanre 80-x ropoB IIOAHW-
MepHasi TeXHOAOTHS, OCHOBaH-
Hasl Ha IPUHIIWIIE U3 OPraHuKU
B HEOPTaHUKY», OBIAA HCIIOAB30-
BaHa IpodeccopoM TOoKMICKO-
ro yHuBepcuTeTa C.aKUMOM
AAST TIOAYYeHHsT ©eCKepHOBOIO
KapOHAOKPEMHUEBOT) BOAOKHA.
OTa paboTa MOAOKMAA HAYaAo0
HOBOMY 3Tally Pa3BHTHS XUMUK
W TEXHOAOTHMH KepaMHYECKHX
KOMIIO3HTOB.

B BlMAMe paboTel 1O CO-
3MAHMIO KepaMUYEeCKHUX KOM-
TI03UTOB IO IIOAUMEPHOH TEX-
HOAOTHH BEAYTCs € KoHIa 80-x
TOAOB. MccaepoBaHHSA IOKa3a-
AM, 9TO AAS IOAYYEHHS Kepa-
MHWYECKHUX MaTPHUI, MOTYT OBITE
HMCIIOAB30BAHBI IIOAMMEDEH!, 00-
Pasyroliye B Pe3yALTATE BEICO-
KOTEMIIepPaTypPHBLIX IIEPEAEAOB

TBEPABIE Heopradudeckue
IPOAYKTEL. Ha mpakTuke Hau-
OoABIIlee  pacIpoCTpaHEeHHe

AASL OTHX ILeAel [MOAYYHUAU
KPEeMHUMOPraHHYECKHE ITOAM-

MEpEl, TAaBHEIE I MOAEKYA
KOTOPEIX COCTOST M3 YEPEAYIO-
LUXCsI aTOMOB KPEMHUS U KUC-
AOPOAR, YTAEPOAA FAM a30Ta: TI0-
AVMICHAOKCAHBI, IOAUWKapbocuaa-
HEBI, IOAMCHAA3aHEL ¥ AD.

XapaKkTepHOH  0COGEeHHOC-
TBIO TEXHOAOTHYECKOTO IIPOIlec-
Ca TOAYYEHHS KepaMHYECKHX
KOMIIO3UTOB M3 ITOAMMEPHEIX
«TIPEAIIIECTBEHHUKOBY SIBASIETCS
TBEPAO(A3HEIM CHHTE3 KepaMu-
YeCKOW MaTPHUIIBL.

OAHAKO CyIIECTBYIOT U TPYA-
HOCTH, CBsI3aHHBIE C DeaAr3aliu-
el TOAMMEPHOM TeXHOAOTHH TI0-
AyYEHHS KepaMOMaTPHUYHbIX
KOMITO3UTOB. OHU 3aKATOYAIOTCS
B IIDEOAOAEHUH YCAAOYHEIX SIB-
ACHHH Ha CTAaAWM NHPOAW3a. U
HE)XEeAaTeALHOTO B3aMMOAEMCT-
BHSI Ha TPaHHUIE Pa3AeAd BEICO-
KOIIPOYHOTO HAIIOAHUTEAS U CY-
IIECTBEHHO MeHee NPOYHOU Ma-
Tpunel. [TocrepHEe MOXKET mpu-
BOAMTE K TOMY, YTO IPOYHOCTH
KOMIIO3UTa OyAET OIPEAEATTECS
IIPOYHOCTBIO MATPHITHL.

B BUUAMe paspaboraHa Tex-
HOAOTHYECKasl CXeMa IIOAydYe-
HHSI KEPaMOMAaTPHUYHBIX KOMIIO-
3WUTOB HAa OCHOBE YTAEPOAHOTO,
KBapIeBOT0 U KapOHAOKPEMHI-
€BOr0 HAIOAHHTeAeH. B Tom
YHCAe — C pa3MepoM YaCTHI]
HaHOYpPOBH:. U npeakepaMuye-
CKOTO KPEMHHMHOPTaHUYECKOro
cessyromero ITKC3-21.

YCTAHOBAEHO, YTO BBEACHHE
B COCTaB CBS3YIOIIETo Ha OCHOBE
OTeYeCTBEHHOIO0 ITOAMKApOOoCHU-
AdHa IIOAMPEeaKIIMOHHOCIOCO6-
HBIX JKHAKHX OAUTOMEDOB IOBBI-
maeT 3(P(HEeKTUBHOCTE MPOIUT-
KU CBSI3YIOINUM HAIIOAHHUTEAS,
TI03BOASIET IPOBOAMTE (HOPMO-
BaHHEe MaTepHara B OECKHCAO-
POAHOM CpPeAe C BEICOKMM BBIXO-
AOM KepaMH4YeCKOTO IIPOAYKTa

(85—90%). A Tax)Ke pDETyAHWpO- -

BaTh B3aMMOACHCTBHUE Ha IPaHU-
Ile pa3Aena «MaTPHUIja — BOAOK-
HO», IIOBBIIIAs, TAKAM 06pa3oM,
CTeIleHb Pearu3alliy IPOYHOC-
TH BOAOKHA.

B uHTepbepe coBpemeHHbIX
NacCaXXMPCKUMX CamoneToB MU
septonetos 60—80% nosepx-
HOCTEN 3aHMMAIOT TPEXCIOoW-
Hble COTOBblE MaHENu — KOH-
CTPYKLIMM, COCTOSILUME M3 ABYX
CTEKINOMNIACcTUKOBbIX OBLUMBOK,
PacnofioXeHHOro Mexnay HUMM
3aMonHUTENS B BUOE COT MU fe-
KopatiMBHOro crnosi. M3 Ttakux
naHenel M3roTasnMBaloOT MoOfbl,
NoTOnKH, NeperopogpKH,
chanblwibopT, creHb!, BaraxHbie
OTCEKM W [OpYrMe BAeMeHTbI
nMHTEepbepa. .

Kaszanoce 661, He camble
CMOXHbIE M OTBETCTBEHHbIE fe-
Tanu camorerta. Ho, B pesynb-
TaTe pasBana MpOMbILIEHHOC-
™, Poccus okasanace B cutya-
LMK, KOrpa npM CTPOMTENbCTBE
HOBbIX M PEMOHTE  CTapbix
aBManalHEpPOB MPMXOUTCS 3a-
Kynate 3a pybemom pekopa-
TUBHbIE NNEeHKKW bDHpMbI
«llhennep» no uexne 30—50
ponnapoe 3a 1 M’ u cotoBble
naHenu  cupMbl  «Xekcernb-
KOMNOo3uT» (AHrnus) no ueHe
60—70 ponnapos.

C uenbio wus3basrieHus ot
3TOH 3aBucumoctn B BUAM se-
netcs paspaboTka Henpepbis-
HOM TEXHONMOrMM MONMyHeHus
no)xapobe3onacHbIX  3amnomnHu-
TEne’ Ha OCHOBE OTEYeCTBEH-
HbiX martepuanoe. B xopge pa-
60T MccregoBaHa - BO3MOX-
HOGTb  MONydeHWs npenpera
HenpepsbiBHbIM criocobom. [ns
3TOro 6bINN MOAEPHHUIUPOBaHbI
[BE YCTaHOBKM, NO3BOAsIOLLIME
onpoboBaTb 3MEKTPOHHO-MOH-
HYIO M PacniaBHyO TEXHOMNOrUM
ronyyYeHus Npenperos.

o 3MEKTPOHHOD-MOHHOM
TexHonorun (3UT) creknoTkaHb
-4epes CMCTEMY HanpasnsoLUX
M TSHYLUMX Bankos monagaer B
BaHHY C 3apsXKEHHbIM MOPOLU-
KOBbIM CBS3ylOWMM (rnonucynb-
hoH), rae 3a cyeT cun 3MeKT-
POCTaTMHECKOro  Hanps>KeHus
CBS3ylOLLEE OCaXK[ALTCs Ha

HanonHutene. Ha npuemHyio 60-
BuHy roToBbIM nMpenper nonapa-
eT Yepes Kamepy onnasuTens u
KanubpoBoUHblEe Banku.

lNo pacnnaBHoOW TEXHONOrMM
Ha MOCTOSIHHO = ABWraloLLytocs
CTeKnoTkaHb u3 ByHkepa-gosa-
TOpa nofaeTcs MOPOLUKOBOE
ceasyollee (nonucynbon),
nopnnasnsieTcs OnnaBMTENSMM W

BOaB/IMBAeTCsA Ha cneu,naanOM'

NPUCNOCcOBEHUM B CTEKNOTKaHb.
KauectBo nonydyaemoro npe-
npera onpepensercs no paBHO-
MEPHOCTM HaHOCa CBS3YIOLLETO,
‘BECOBOMY COOTHOLLEHHIO CBSI3y-
IOLLEro M CTEKNIOTKAaHW, a TaKxe
no npepeny MpPOYHOCTH NpH
CMaTUM OTMpeccoBaHHbIX obpas-
LoB cTeknonnactuka. B pesynb-
TaTe, ANS AanbHeRLIMX ucchnepo-
BaHuWi 6bina Bbibpana SUT uaro-
TOBMEHUS TEPMOMNACTUYHbIX
CTEKNonpenperos.

PaccmoTpenbl Takxke pasnuu-
Hble B&pHaHTbl (OPM siyeeK 3a-
NONIHUTENS, CPaBHMBANOCh BiMS-
HWEe MX mapameTpoB (MAOTHOCTbL
matepuana npenpera, ero Ton-
LWMHa, hopma sSHEerKM) Ha MnoT-
HOCTb  3aMONHMUTENs, OLEeHUBa-
NUCb OXMOaeMble MexaHW4ecKue
CBOMCTBAE, BO3MOXHbIE MeTogbl
M3roTOBNEHMS 3anonHuTenen,
aHanu3MpoBanucb M  OLEHMBA-
NUCb MO MPOWM3BOAMTENLHOCTH,
CNOMHOCTM 0bopynoBaHWUa M Ha-
AeXHocTH ero pabotbl. BbiGop

Hag€kga HENOBEYECTBA

My BuAY aBUALMOHHOL

camorneTos—amubui be—200.

HOBbIX CaMOJ1IeTOB.

(Oxonuanue. Hauano Ha 1-i c1p.)

Ecnu B3aTh nocriefHue ABa rofa, npolies—
e C MOMEeHTa MpPOBEAEHUS Mpedbiayuiero
cMoTpa B ['eneHaKuKe, TO CriefyeT OTMETUTh
cepbesHble NMPOABWKEHVs! B fene cepTudmka—
v amcononi 5e-200 1 Be-103, nogroTosku
Poccum n Apyrvx cTpaH K 1x akcniyartauum. 3o
— HECOMHEHHas! 3acnyra pyKOBOACTBA U CrieLiy—
anuctos TAHTK um. I'. M. Bepuesa, VipkyTtcko—
ro 1 KoMCoMOosbCKOro—Ha—AMype aBraLiMoHHbIX
06beANHEHWI, CO3AAIOLLYIX 3TY TEXHUKY.

lpogomkaeTcs mpakTuka aKcnnyarauum
B Cubupu ans passegkil v NMKBUGAUUN nec—
HbIX MOXapoB HECKOJIbKX amcunbuin be—1211
1 Be-121-200, 4T0 CO3JaeT aBTOPUTET 3TO—
NPOTUBOMOXapPHOW
TeXHUKN. Yl ofHOBpeMeHHO NMo3BoniseT yriy6—
NATb TEOPETUHECKME U MPAKTUHECKME MOAX0—
Obl' K €e UCMosb30BaHun B NpeaaBepun no—
CTYNJIEHNsI Ha BOOPYXXEHWE 6onee MOLHbIX

BegyTca npopaboTku pasnuyHbIx BapuaH—
TOB MOAUMUKaLMA CyLLECTBYIOLMX CaMosie—
ToB-amubunin (k npuvepy, 5e—200 nog 6pu—
TaHcKue geuratenu «Ponnc—Poiic»), a Takxe

UHxkeHep
Hatanbsa LlBew

ITpeakepaMuuecKass MaTpH-
113, IOAYYEHHasl IIOCAe HH3KO-
TeMIepaTypHOH TepMoo6paboT-
Ku cBasymomero (a0 300° C) xa
CcTapuy (hOpPMOBAHUS MaTepua-
A&, MOJKET MCIIOAB30BAThCS TIPH
co3paHuu KM, paboraromux Ha
BO3AyXe IIPH TEeMIEpaTypax
500—600° C.

Obpa3syromasics MOCAE ITHPO-
AM3a KepaMHWyecKasi MaTpHIa,
II0 AQHHEIM DEHTreHOo(a3oBOro
¥ XMMHUYECKOTO aHAAU30B, IIPEA-
cTaBAsieT coboi  aMo

HYIO
cMmeck coctaBa 2 SiC - 0,2 SisN;

[MpumeHeHne B neTatenbHbIX
annaparax KOHCTPYKLMOHHbIX
MaTepuanoB BbICOKOro KaqecTsa
SIBNIAETCS BAXKHOWM COCTABHON Ya—
CThIO CUCTEeMbI 0becneyeHus ach—
(DEeKTUBHOCTU  FPaXKAAHCKOW 1
BOEHHON aBuauun. A paspabo-—
TaHHoe «PyKoBOACTBO Mo cepTu—
uKaLmn aBUaLMOHHbLIX MaTepy—
asnoB» . OXBATLIBAET CyL|ECTBEH—
HYIO YacTb CUCTEMbI yrpaBfieHnst
Ka4eCTBOM aBMaLMOHHLIX MaTe—
PU1asioB C yHeTOM U3MEHSIOLIMXCS
ycnosuid. Ul umeeT Lienbto yropsi—
[04UTb  MpOLeAypbl  KOHTPOS
NPUMEHEHUsT MaTepuasnoB (Kak
MeTanmyeckux, Tak U HemeTtarsn—
JINYECKNX) B OCHOBHbIX 3/1eMEH—
Tax KOHCTPYKLWM aBUaLOHHON
TEXHUKW. I Takum o6pasom mpu—
65IM3NTb WX K MPUHSATHIM B MAPO—
BOI MpaKTuKe.

Mpouecc
BKJIOYaeT

cepTucukalmn
nacrnopTusatmio,

cepTuuKaumio Tuna Mmatepuvana
(nonychabpukara), cepTuduKa—

UnrkeHep

[ "“‘*""“"D.A‘HEHH3 npouecca paspy-
" lieHus

- Kupunn Bonopuu

CTPYKTYpPbl  OCHOBbLIBAeTCS  Ha
aHanu3e paspyLlUeHWs 3arnofiHu-
TENS WM Ha TEXHOMOTMYHOCTH
npoussofcTea.

AHanus paspyLlueH1i Komno-
3WMUMOHHbIX MaTepuanos, a TaK-
e paspyLUeHWA. COTOBOro 3a-
nonHWTens nokasan, 4ro Haubo-
fiee  yCTOMHYMBOW  CTPYKTYpOi
NPefAcTaBnseTcs 3MEMEHT KOHYy-
Ca C YrnoMm BOCMPUSTUS Harpy3-
Kku, Grmnskum k 90° . Mpuuem 3c-
ekt pocta nepumeTpa 3pech
NPMBOAMT K CHMIKEHWIO Hanps-

porpecc aBUallMOHHOM TeX-
HUKY, CBSI3aHHEBIA CO CHH-

AOEMKOCTH KOHCTPYKITUH,
YBEAWYEeHHEM HX HaAEKHOC-
TH, pecypca H KaAeHAAPHBIX
CPOKOB CAYJKOBI, B 3HQUUTEND-
HOM Mepe 00ecmeuynBaeTcs
NpHMeHEeHUEM  ITOAUMEPHBIX
KOMIIO3UIIUOHHEIX =~ MaTepua-
208 (TTIKM).

Paspa6orarHrle B BUAM
IIOAMMEpHEIE KOMIIO3UTEI Ha
OCHOBE YTA€DOAHBIX, CTEKASTH-
HEIX, apaMHAHBIX apMHDPYIO-
IIAX MaTepPHaAOB U IMOAUMED-
HEIX MaTPHI] HAIIAY IPUMEHe-
HUe B IINaHEPe, ABUTATEAE, He-
CyIIMX BHHTAaX CAMOAETOB U
BEPTOAETOB.

AoaroBeunocts I[IKM B
mpoilecce BO3AECHCTBUS BHEII-
Hel (IPHUPOAHOM) CpPeABl OIl-
peAeAsieTcsl, TAaBHLIM 0Opa-

CBOMCTB IpPH 3KCIAyaTalUuu
— AAUTEABHOM BO3AEHCTBUH

B BUAMe paspabateiBatorcs
NPUMEHHMTL  gnisi
CTyNeHu MepcrneKTMBHOrO [ABHratens.

nnaHupyercs
BEHTMNATOPHOM

nonaTtox ;
lpeanonaraercs, 4Y4TO 3TW KOMMO3WTLI MO3BONST CHU3MTL Maccy
BEHTMNATOPHOW cTynenu TPO L Ha 40%.

T/CM® — HMEIOT IIPEeAeA IIPod-

JKeHHEeM MACCEL ¥ MaTepua-

30M, CyMMOH HeOOpaTUMEIX U
OOpaTHMEBIX M3MEHEHWUH WX

- 0,1 SiO:, uro obecmeuuBaer |
MaTepHasaM Ha ee OCHOBE BEI-
COKYIO TEPMOOKHMCAUTEABHYIO
YCTOMYUBOCTE IIPX TEMITEPATY-
pax po 1000° C.

Kepamuueckre  KOMIO3H-
[MOHHEIE MaTePHAaABl Ha OCHO-
Be IIPEAKePaMUYECKOro ITOAW-
MepHOTo cBssyromero [TKC3-
21 Tpm AOCTaTOYHO HH3KOH
mrotHoctu — ot 1,8 a0 2,8

HOCTH Ipu m3rube or 100 a0
200 MTTa, COXpaHSIOLUIHICS IIPK
TeMeparype Ao 1000°C.
Pacmmpenue Kpyra npumMe-
HIEeMBIX I[TOAMMEPHBIX KOMIIO-
HEHTOB CBSI3YIOIIMX, HalpaB-
AEHHOe peryAupOBaHWe B3au-
MOAEUCTBUS Ha TPAHUIE pPasAe-
Aa «MaTPUIa — HAIIOAHUTEAB» 1
COBEpILIEHCTBOBAHMUE TEXHOAO-
THYECKOTO ITPOIeCCa IIOAYIEHHUS
MaTepHaAOB SIBASIOTCSI Pe3ep-
BOM AAABHEHIINETO ITOBBIIIEHUS
WX 5KCIAyaTalJMOHHEIX CBOMCTB
YW paclIMpeHusi 0OAaCTed IpH-
MEHEeHUsI.

LMto NMPOV3BOACTBA CEPUMHBIX Ma—
Tepuasnos (nonydabprkaTos).

BaxkHenwyto, ecnv He rnaB-—
HYI0, posib B 06ecneveHnn Kaye—
CTBa MartepuasnoB, MpUMEHsie—
MbIX A7S W3rOTOBJIEHUS] OCHOB—
HbIX 9M1EMEHTOB BO3AYLIHbIX Cy—
[0B, aBMaLMOHHBIX ABUraTesnei,
WX CUCTEM W arperaToBs, Urpaet
nacrnopTusayus — rnepsbifi U 0C—
HOBHOW 3Tan COBPEMEHHOW cep—
TUdmKaLmn.

R

MEHMS Ha YacTUYHO CXKaTbIN
anement. Ecnu Harpyska Ha-
3anonH1TENb HE BO3pacraer,
TO paspylueHue npeKpalyaeT-
csi. A CTPYKTypa H4acTMYHO BOC-
CTaHaB/IMB3eT CBOKO NepPBOHa-
yanbHyto chopmy. Kpome Toro,
MpU  CKaTUM MEPUMETP MCMbi-
ThIBAET  pAacTsHKeHWe, Mnpou-
HOCTb KOTOPOrO 3Ha4YMTENbHO
GornbLue.

3aMONHUTENS, COCTaB=~
NEHHOro M3 3IEMEHTOB, BKIO-
YAIOLMX KOHWYECKME MOBEPX-
HOCTH, MOKa3bIBAET, YTO TaKoM
3anoJiIHUTENb MOXeT UMEeTb
NMPOYHOCTh M YCTOMYMBOCTb He
XyXe, 4HeM OpTOroHalrbHbIE CO-
TOBble KOHCTpyKuuu. Becb 3a-
nonHutTenb opMuUpyercs U3
ofgHoro nucra npenpera, 6es
pe3kuM M cBapok. TexHonorus
NPOW3BOACTBA TAKMX 3aMONHW-
Teneid BO MHoro pa3s 6onee
NPOM3BOAMTENbHA U BbICOKOKA-
YyecTBeHHa. ; -

MeXaHWYECKHUX Harpy30K U KAU-
MaTH4eCKUX (haKTOPOB.

K HeoOpaTuMBIM U3MEHEHU-
SIM OTHOCSITCSI ACCTPYKIIHOHHEIE
IIPOIIeCCEl B IIOAMMEPHOW MaT-

puIle ¥ Ha IOBEPXHOCTH I'PDAHHU-

LBl pa3jena «BOAOKHO — Mart-
PHIa» B pe3yAbTaTe CTAPEHUS B
YCAOBHAX MOBBIIIEHHON TEMIIe-
paTyphl U BAQJKHOCTH. A TakyKe
POCT ¥ pasBUTHE MUKPOAEDEK-
TOB B O0OBEMe MaTepHajrad IIpH
BO3AEHCTBHUH IIEPENAAOB TeMITe-
paTyp ¥ Harpy3oK, AONOAHH-
TEABHasl CIIMBKa (CTPYKTypH-

ocobkie YyrnennacTtuKku, KoTopkie

M3rOTOBNEHUS LIMPOKOXOLHBIX

poBaHus. -

Kak BaKHbIi Hay4HbIl yerex crieymanuc—
T0B TAHTK, LIAT 1 gpyrux KonnekTueos, Ho,
NpeXXae BCero, AoKTopa TEXHUYECKUX Hayk J1.
I. ®opTuHOBa, cliedyeT OTMETUTL pa3paboTky
KOHLIENTyasibHON MOBUMBLHOW  METOZ0JI0rUM
CUHTEe3a 065Ka neTaTesibHbIX annapaTos rn—
ApoaBuaLny Ha Ha4anbHbIX STanax MnpPoeKTU—

Y>Ke ceilyac oHa Mo3BOJISET, ONMpasich Ha
AaHHble, BbISBMISeMble Y MoTEHLMANbHBIX yYa—
CTHUKOB 0CBOEHWs MUpOBOro okeaHa U pe—
LEeHNsA OpYrMX Has3BaHHbIX Bbille npobnem,
OL|eHUTb NapameTpbl TPeOYIOLWMXCS Fpy30mno—
TOKOB (Macca, CKOpOCTb W AarnbHOCTb nepe—
BO3KW rPy30B) U YCnoBui paboTbl Ha Mope
(pavioH, ce3oH W mpepnonaraemas BeposT—
HOCTb onepaLui). M Ha 3Toi ocHOBE, UCMOb—
3ysl OMbIT CO3[aHNs CYLLECTBYIOLMX KOHCT—
PYKUWiA, onpefensiTe 06MWK, napameTpbl fne—
TaTenbHbIX annapaTtoB, OLEeHUBaTb UX CTOU—
MOCTb I BpeMsl CO34aHus.

Tem cambiM co3faeTcs yHAaMeHT ans
BbIpaboTKM KOMMeKca npefnoXeHui o by—
Oyuwlem passBuTUM TMApoaBuaLuK, KOTOpbIV
MOXXET CIy>WUTb OCHOBOW co3faHus [Mpean—
" BEHTCKOI Nporpammbl Poccui, a Takke Mex—
rocyAapcTBeHHbIX MPOEKTOB, MO3BOsIAs OLe—
HUTb MOCNeA0BaTENBEHOCTL M 06bEMbI (hHAH—
cupoBaHus pa3paboTok.

Momumo aToro, Ha 6a3e Hay4HbIX paspa—
60TOK BbIJAIOLLErocs aBUaKOHCTPYKTOpa U
yyeHoro P. JI. BaptuHu B cteHax TAHTK co-
3[4aHa MeToAoNorns KOMMIEKCHOW OLEHKU

TEXHMYECKOro YPOBHS CaMOIeTOB MO yhenb—
HbIM TPaHCMOPTHBIM NepeBo3Kam (415 rapo—
aBuaLm — C y4eTOM MOPEXOLHOCTH). A TaK—
)& M0 OHEepreTUHeckomy COBEpLUEHCTBY,
C y4eTOM BCero KomnneKkca 3aTpart Ha paspa—
60TKy, co3aaHue, aKCryaTaumio 1 yTunmsa—
LMIO  TPaHCMOPTHbLIX aBKaLMOHHBIX CUCTEM
BO B3aMMO[EICTBUM C OKPY>KaIOLLEn cpeson.
Takas oLieHKa Mo3BoJISeT bornee 06bEKTUBHO
CYANTb O TEXHNHECKOM YpPOBHE fieTaTesbHbIX
annapartos, YeM, K NpuMepy, TonnMBHas agh—
HEKTUBHOCTb.

Takum obpasom, 3afayu, BeiTeKawoLme 13
NprBeAeHHbIX Bblle rpobnem obecneyeHus
3alnThl M 0CcBOEHNS MpOBOro okeaHa 1 npu—
6peXHbIX 30H, a TaKXKe U3MEeHEeHUs1 Knumara
njaHeThl, Aal0T ACHOE MPEefCTaBMeHe 0 He—
06BLATHOM 0J1e AeATENLHOCTU MO peHeccaHey
1 MO pasBUTUIO rMapoaBvalyy B HacTynMB—
wewm ctoneTun. TAHTK um. . M. Bepvesa Ha
CeroAHsLIHNA AeHb elle pacronaraeT WKOon
aBuacneLvanucToB, CNoCOOHbIX peann3oBaTth
CBOW YHUKaIbHbIN OMbIT CO34aHUs neTatenb—
HbIX annapaTtoB B HOBbIX MEPCMEKTUBHbIX
paspaboTkax camoneToB—ampuouni.

[Jeno — B nepBooYepesHOM ‘liare — B
06beAVHEHNN YCUIWIA CNIELManNCToB, GUaHe—
CMEHOB U pykoBogutenei Poccun v apyrux
rocy[apcTB C Lefblo Co34aHus MporpaMM U
KOMNJIEKTUBOB /11151 BbINOSIHEHUS 3a4a4 KOnoc—
canbHOW 3Ha4YMMOCTW U OTBETCTBEHHOCTU —
BOCCO3/aHNsA W pas3BUTUS TMAPOaBUaLM BO
BCEM MUpe.

FeneHpmk
2—5 ceHTa6ps

5-a MexxgyHapogHasa
BbiCTaBKa u KOHthepeHLusA
no ruapoasualumn

UHxxeHep
Amutpui KovaHoe

Macnoptsaums — 370 KOM—
NMeKcHas cuctema WccnegfoBaHni
1 VCMbITaHWU, rapaHTUpyoLLas pa—
60TOCMOCOOHOCTL  MaTepuana Ha
NPOTSDKEHUN BCEro  3asiBNIEHHOro
pecypca W KaneHAapHOro Ccpoka
3KCryaTaLmn BO3AYLIHOTO CyaHa.
OpraHu3aLieli, OTBETCTBEHHOW 3a
npoBefjeHne nacrmopTu3auuu, a
TaKKe BbINyCKaroLell NacrnopT Ha
maTepuarn, SBnseTcs rojIoBHON UH—
CTUTYT aBUaLMOHHON MPOMBILLISIEH—
HOCTN — DIYIT «BUAMS.

[MacnopT — 310 AOKYMEHT, SB—

vﬂﬂlOI.L[MI?lCFI KOHEYHbIM  MYHKTOM

npoLiecca co3faHusi HoBOro MaTe—
puana. OH Mo3BONSET MPOBECTU
€ro BCECTOPOHHIO OLIEHKY, Tak
KaK COAepXWUT BCe orpeaensiio—
e XapaKTepuUCTUKU — Takue,
Kak npupoaa mMarepuana (coctas,
peLenTypa), mapameTpbl U (hak-—
TOPbl TEXHOJIOFMW MPOM3BOACTBA
matepvana W W3roToBneHUs U3
Hero netanewu, rnokasartenu
CBOVICTB, onpefensiole notTpe—
6uTenscKoe KayecTBo (Hampuvep,
Hafie)XHOCTb, )KUBYHECTb).

IepBbii MACMOPT Ha crnnas Map—
K KC-1 6bin cozgaH B 1951 rogy.
C Tex nop 6b110 yTBEPXKAEHO Goree
1700 nacrmoptoB 1 3500 JonosnHe—
HUA K HAM. Ha npoTsKeHun aTtoro
BPEMeHW cucTeMa MacropTv3aLmm
MOCTOSIHHO ~ COBEPLUEHCTBOBaNIACh.
[Ina Kax[on rpynmbl. MaTepuarnos,
MMeroLmx  06LWHOCTL  MpyUpogbl 1
OVHaKOBbI KOMIMEKC onpenens—
eMbIX MapameTpoB, YCTaHaBIMBa—
€TCS COOTBETCTBYIOLAs hopma na—
cropta. Ha AaHHbI MOMEHT UX Ha—
cUUTbLIBaEeTCH 22.

C MosiBNEeHWeM HOBLIX KNac—

COB MaTepuasioB BO3HWKIA He—
06X0AMMOCTb B OMUCAHUMN HOBbIX
cBOMNCTB. Ecnu paHblue npu npo—
€KTUpOBaHWK camosieTa rnaB—
HYIO pOJib Urpanu MPOYHOCTHLIE
XapaKTepuCTMKW, TO B HacTos—
llee BpemMs MX MECTO 3aHsanu
pecypcHble 1 - aKcrlyaTaynoH—
Hble. B Tom uncne — onpegens—
10LLYie KOPPO3WOHHYIO CTOMKOTTb
aBUaLMOHHON TEXHUKU B LIeSIOM.
OTOT napameTp 0CO6eHHO Ba-
XKeH [ns camonieToB, 3Kcrnya—
TUPYIOLIMXCS BO BCEKNUMAaTHNHe—
CKUX YCIIOBUSIX, B TOM YncCne — B
MOPCKMX.

CoBpeMEHHOCTL BHOCUT CBOM
KOPPEKTUBLI U B MpoLeaypy na—
criopTu3auun. Ha cerogHswHun
AeHb Cco34aHbl  3NEeKTPOHHbIE
61aHKM  nacnopToB,. MoMorar—
e pa3paboTymkam aBuaLoH—
HbIX MaTepuasnoB YMnopsgoHUTb
BBOJ [aHHbIX U NMPUBECTU nac—
nopTa K efjuHoi chopme, cospa—
Ha 3/1leKTpoHHas 6asa nacnop-—
TOB Ha MeTannn4eckne n Heme—
Tannuyeckue matepuansl. B ee
hyHKLMM BXOAUT HE TONbKO Mo—
UCK HEOOXOUMbIX [OKYMEHTOB,
HO 1 0T6Op KX MO OCHOBHLIM Ma—
pameTpam. :

370 obneryaet pa6oTy npu
paspaboTke HOBbIX aBMALMOH—
HbIX MaTepuanoB W WX OLEHKe
npy aKcnepTu3e MaTepuanbHoro
o61MKa HOBOrO M3fenusi, npo—
Boaumoii BUAM B pamkax 06si—
3arenbHou cepTugukalum
aBUALMOHHON TeXHUKU. A TaKoKe
CMOCO6CTBYET  COBEPLIEHCTBO—
BaHWIO  METOAOMNOrMM  OLEHKU
pacYeTHbIX 3HAYEHUN MexaHW—
YECKUX XapaKTepUCTUK KOHCT—
PYKLMOHHBLIX MaTtepuanos Ans
0C000 OTBETCTBEHHbLIX AeTasnen
nnaHepa Bo3AyLlHbIX Cyf0B.

B panbHeiiwem  BuguTcs
paciupeHne nacnopTusauyun B
obnacTu akosiornu, 6esonacHo—
CTW NpUMEHEHWUs maTtepuana u
MOBbLILEHNA TEXHOJIOTUYHOCTU.
B nepBsyto o4epesb — A KOM—
MO3ULIMOHHBIX MaTepuanos.

HauanbHuk HHO,
KaHoupoat
TEXHMYECKUX HaYK
Banepui KpuBoHoc

pOBaHWe) ITOAMMEPHON MaTpHh-
uel. K obpatuMbiM — u3MeHe-
HHS MEXaHUYECKHUX CBOMCTB Ma-
TPHLEI ¥ IPOYHOCTU aATE3HOH-
HOM CBSI3U «BOAOKHO — MAaTpH-
11a», BO3HUKHOBEHUE BHYTDEH-
HUX THAPOTEPMAABHEIX HAIpsi-

. JKEHHH B CTPYKTYpPE KOMIIO3UTA.

YKa3aHHEIE HM3MeHEeHUs
CTPYKTYPBl M CBOHCTB I[IKM
TIPOMCXOAAT C Pa3AMYHOU WH-
TEHCHUBHOCTBIO 3a IIEPHOA, 3KC-
MIAyaTaliy AeTAAEN U aTPEraToB
aBUAIMOHHOW TEXHUKH.

KoHCTpyKIIMM  IIPOEKTHpY-
IOTCS C YUETOM BO3MOJKHEIX H3-
MEHEHUU CBOMCTB MaTEPHaAOB
B TIpoIecce  9KCIAyaTalWw.
VIHBIMU CAOBaMH, HapsIAy C BBI-
COKUMM MeXaHWYEeCKUMH CBOM-
CTBaMH¥ B KCXOAHOM COCTOSTHHH,
OHU AOAKHEI 06AAAATH CIIOCOG-
HOCTBIO COXPAHSTh UX Ha AOCTa-
TOYHO BEICOKOM yYPOBHE B Teue-
HMe BCEro KaAeHAAPHOTO CpoKa
CAYXOBI, AocTurarmero 30 AeT.
AAST OLIeHKH YPOBHS COXpaHse-
MOCTH Ba’KHBIX AASI OKCIIAyaTa-
UM CBOMCTB MaTEPHAaAOB WKC-
TIOAB3YIOTCSI METOABI IDOTHO3H-
POBaHM4, B 3aBUCHMOCTH OT Ha-
AEKHOCTH U AOCTOBEPHOCTH
KOTOPEIX Ha 3Talle IIPOEKTHPO-
BaHHWs BBEIOMPAIOTCS -KO3(hDH-
LIMEHTEL 3a1laca TPOYHOCTH, OI-
PEeAEASIOIIHE BECOBYIO 3(hhek-
TUBHOCTB U3ACAUH, ;

Taxkum o6pa3oM, 3hHEeKTHUBE-
HOCTb IPHMEHSIEMBIX HOBEIX Ma-
TEepHaAOB BO MHOIOM 3aBHCHUT
OT pelleHHs TaKOH HayIHO-TeX-
HUYECKOH IPOOAEMEL, KaK Mpo-
THOBUPOBAaHMWE HX 9KCIIAyaTa-
IUOHHEIX CBOHCTB. AAS 3TOTO
Hy’KHBI METOABI IDOTHO3UPOBa-
HYs, 6a3UPYIOIIUECs, B YaCTHO-
CTH, Ha OKCIEPUMEHTAaABHON
HH(POPMaIuy 06 U3BMEHIUBOCTH

CBOWCTB ¥ CTPYKTYPEI MaTepH-
aAOB B IIpOIecce BO3AEHCTBUS
(aKTOPOB BHEIIHEH (IIPHUPOA-
HOM) CDEABL.

C IEeABIO OIIEHKH BO3AEH-
CTBHS Pa3AMYHEIX KAUMAaTHUe-
CKHX (DaKTOPOB, Ha ITOAUTOHE
T'eareHAKHKCKOTO IIeHTpa KAU-
MaTHIECKUX HCIEITaHUH
(FLIKKM) BHAM 1IIPOBOAATCS
WCIBEITaHUS 00Pa3moB pasAny-
HeIX [TKM, 3AeMeHTOB KOHCT-
PYKIUH, AeTaAed U arperarTos.
HakonaeHHEIE  3KCIIEpUMEH-
TAaAbHBIE AQHHBIE ITO3BOASIIOT
BEIAGAUTH pPsIA Hauboaee ar-
PECCHBHBIX  KAUMATUYECKHAX
(axTOpPOB.

K wux 4mHcAy  orHocsATCH,
IIpeXXAe BCEro, TeMIIEepaTypa,
COAHEYHOe H3AyYEHHE, BAAXK-
HOCTb OKPYJKalOIIEH CpEeABL.
VIMeHHO codYeTaHHEe yKa3aH-
HBEIX (PAKTOPOB W I[MKAWY-
HOCTB X BO3AEHCTBUS OKAa3kI-
BAlOT HAWOOABIIEE BAWSHHE
Ha M3MeHeHUe . 9KCIAyaTalH-
OHHBIX CBOHCTB [TKM.,

AMST IPOTHO3UPOBAHUS Ka-
AEHAAPHOTO CPOKa CAYIKGEI
TIOAMMEPHEIX KOMIIO3UTOB B
Bl AMe pa3paboTaHa METOAO-
AOTHSI M CO3AQHBI PACYeTHO-
SKCIHEPUMEHTaABHEIE METOARL
C TIpMMEHEHUWEM OpUTMHAAL-
HBEIX MaTeMaTHYECKUX MOAE-
A€M, ONHMCHIBAIOUUX H3MEHe-
HUSI IPOYHOCTHEIX U YIPYTHX
CBOMCTB MaTepHasa BO BpeMe-
HU. A TaK)XKe C yIeTOM OCHOB-
HBIX (DH3HUKO-XUMHUECKUX
IIPOIIECCOB, PAa3BUBAIOIUXCS
B CTPYKType MaTepuana B pe-
3yABTaTe 3KCIAYaTAHOHHEIX
BO3AEHUCTBUM.

AOCTOBEPHOCTH IPOTHO3U-
POBAHUS IOATBEPIKAQETCS pe-
3yALTdTaMH WCIBLITAHUY, OIEI-
TOM AETHOM 3KCIIAYaTaI[iX Ha-
IPY’KEHHBEIX KOHCTPYKIUH U3
IIKM B cocTaBe WU3AEAUH
ABHAIMOHHOM TEXHUKH, IIPH-
MEHSeMOH MPAKTHYECKH BO
BCEX KAMMATMYECKHX 30HAX
3eMHOro I1apa B TeyeHue 6o-
Aee 20 AeT.

MO IO ALl M

dOBERPHMM BYAywulo

J

=

B «OcHoBax nonutMkn PM B obnactu
HayKu M TeXHOMOrMu» mocTaBjfieHa
3apaya — obecneunTh Nepesof
3KOHOMMKM Ha MHHOBALMOHHBLIH MYTb
Pa3BUTHS, caenatbh ee 3KOHOMMKONM,
OCHOBAaHHOM Ha 3HaHMSX.

Otciofla — Knio4YeBoi BoOMpoC:
Heo6XoAMMO co3faTh YC/OBHS

ANS NPMBCYEHHUS B HaykKy,

Ha MPOM3BOMACTBO TaNaHTAMBOM,
LeneycrpeMmineHHoOM!

MOJOO,EMM.

HauanbHuk 6ropo
Cepreit lexa

MepcnekTusbl panbHeHLIEro NMPUMEHEHUS B FMOpPOaBHaLyM
MONMMEPHBIX KOMMO3UUMOHHbIX MaTepmanoe (MKM) nanps-
MYIO 33BMCAT OT YCMELIHOro peLieHus 3agay B obnactu tex-
Honoru4eckoi mexaHukn. OOHOM M3 Takux 3apay sBIsieTCs
ONMTMManbHOE MPOEKTMPOBAHWE TEXHOMOFMYECKMX MPOLLECCOB
M3roTOBMNEHUS MHTErpanbHbix KOHCTPyKumi (UK).

Monbitka pa3paboTkn hopmMan1M3oBaHHON MaTemaTtnyec-
kori mogenu (MM) TexHonmornyeckoro npoiecca M3roTosre-
Hus MK 6bina npepnpuHsta Ha 6ase. TEOPMM KOHCTPYKTUBHO-
TEXHONOTUUECKON ONTUMM3ALMK U MAee POEKTUPOBAHMS: TeX-

npoLecca KaK ABYXyPOBHEBOH CHCTEMbI, M3NOXERHOM B Tpy-
pax B. T. Tomawesckoro, B. C. S9xosnepa, U. M. O6pa35}osa.
B kauecTBe MpaKTMYECKOro marepuana Ans MocTPOehus MO-
nenu nocnyxunu MK u3s NKM camonetos be-200 u Be-103,
paspaboranHbix TAHTK um. . M. Bepuesa. OnbiT M3roTosme-
Hua MK Ha npeanpusTMM NO3BONMN MPOBECTH MX KnaccudHKa-
LMIO MO KOHCTPYKTMBHOMY MPU3HaKY.

[ns noctpoeHus MaTeMaTMYECKOW MOQAENW ornpefeseHs!
YyNpaensemble napameTpbl, HEKOHTPOMWPYEMbIE MapameTpsbl,
OrpaHMYeHus, KPMTEPMM MOKa3aTenen KadecTtea.

K ynpaBnsieMbiM mapameTpam OTHECEHbl hU3UKO-MeXaHM-
YECKMe XapaKTePUCTUKM IMEMEHTOB npecc-thopMbl, onpepe-
NAWKUX pacnpepeneHte TeMneparypHbiX, KOHBEPCUOHHbIX M
cunosbix nonei .8 UK. K HekoHTponuMpyembim napamerpam
OTHECEHbI (hU3NKO-MEXaHUYECKME XAPaKTEPMCTUKM apMHPYo-
LMX BOMOKOH M MaTpMLibl.

B kauecTBe KpuTEpMeB KayectBa MCMONb30OBaHLI NMoKasaTte-
M (PU3MKO-MEXaHMUECKMX MCMbITaHWA 0BpPa3sL0B-CMyTHUKOB,
CTeneHb OTKMOHEHWS PUCYHKA apMMpPOBaHMs KaXgoro cros
OT 33[aHHOr0, OTKIIOHEHWH MOAKPENMSIOLEro KapKaca 1 reo-
METPUW W3[Jenus B -LENOoM OT TeopuM, pasmepbl fgedeKTos
CTPYKTYpPbl Matepuana.

AHanus MpaKTMYECKMX Pe3ynbTaToB TEXHOMOFMM M3rOTOB-
nexns MK B cBeTe TEOPUM KOHCTPYKTMBHO-TEXHONOrMYECKOM
ontumusaumMn npoueccoe nepepabortkn MKM B mspenus Be-
200, Be-103 u nocnepytowmx mogucbuKaLmi cnocobcrsyer
CO3[aHMIO MaTemaTtuyieckon mopenu, obecneuusaiollei mno-
BbilleHMe kavecTea UK.

NH>KeHep-KOHCTPYKTOP
KoHctaHTMH MBaHOB

Llenbio aspognHaMM4ECKUX WUCCNEROBaHMI SBNSNOCH pe-
LieHMe 33[a44 adPOAMHAMMUECKOM MHTErpauuu pBuratens
«Rolls-Royce» BR-715 u nnaHepa camoneta be-200. B uact-
HOCTM, CTaBMNach.3afgada MOMCKa OMTMMAarbHbIX a3apoguHa-
MMYECKHMX (hOPM MOTOrOHHOMbI M MUIOHA C LEenblo LOCTU-
JKEHMS  33AaHHbIX  TAKTMKO-TEXHMHYECKMX  XapaKTEePUCTHK
(TTX) camoneta m noBbileHUs PaBHOMEPHOCTM MOTOKA Ha
BXOQE B OBMrarensb.

YucneHHble aspopgMHaMHMYECKME MCCNemoBaHMsS KOMMO-
HOBKM «[BYXKOHTYpHble peakTuBHble geuratenu (OTPO) —
KPbINO» OCYLIEeCTBNSANNUCE B pamkax npoekta be-200PP (mo-
Aurkaums camonerta-ampnbun be-200).

‘Tlpu 3TOM paccmoTpeHWe BapWaHTOB KOMMOHOBOK MpPO-
BOAMNOCh Ha KPEHCEPCKOM M B3NETHO-MOCA[OYHOM PEXM-
Max moneta ¢ mopenuposaHvem paboTbl gBuraTens.

Pacuet nons teueHus raza ceogmuncs K pelueHuIo MonHOM
TPEXMEPHOM cHucTeMbl ypaBHeHWiH Hasbe—CToKca cosBmecT-
HO ¢ mopensmu TypbyneHtHoctn Spalart-Allmaras u SST.
MeTopn BMCKPeTM3aLMK rMaBHbIX yPaBHEHWH — MeTom KOH-
TPONbHOTO ob6bemMa C NPOTMBOMOTOYHONM CXEMOMN 3anMcu
KOHBEKTHMBHbIX MOTOKOB BTOPOrO MOPsiAKa TOYHOCTH.

[ns puckpeTnsaumn pacyetHol obnacTti ucnonb3oBanacs
rMbpupHas HecTpyKTypupoBaHHas cetka. B obnactsx norpa-
HMYHOTO CNOS MPUMEHSNMCH MPU3MBI, OCTanbHOE NMPOCTPaH-
CTBO 3aMofHANoChL TeTpasgpamu. PasmepHoctb pacueTHbix
CeTOK cocTaBuna okono 4 mnH. anemeHTtoB. [lloctpoenue
PacyeTHbIX CETOK, a TaKXe YMCNEHHOE MOJEeNUpPOBaHWE Te-
YEeHWs rasa MpPOBOJMIIMCb B KOMMEPYECKWX pacyeTHbIX na-
KeTax.

PesynbTathl uccneposaHui gByX KOMMOHOBOK — mopge-
nn camoneta be-200 c ncxopnHoON MOTOroHAONOM ABMraTens
[-436TI u mopenu camoneta be-200PP c ogHWUM M3 Bapu-
aHtos MmortoroHponbl BR-715 — npepcrasneHsl B Bupge
NPOCTPAHCTBEHHbIX M MOBEPXHOCTHbIX NMHMWA TOKa M pac-
npefeneHun koachULMEHTa [aBreHWs .Ha MNOBEPXHOCTH
KOMTMOHOBOK.

UHAMSCHEPHAS Fa3eTa iy

ViHTepec KOHCTPYKTOpPOB
BEAYIIUX  CaMOAETOCTDOH-
TEABHEIX (DHPM K aAtOMHHU-
€BO-AWTHEBEIM CIIAABaM CBSI-
3aH IPEeXXAe BCEro C WX Io-
HIJKEHHON TIAOTHOCTBIO
(2/5—2,6 1/c™®) 1 TOBEIIIEH-
‘HEIM MOAYAEM . YIPYrOCTH
(78—82 TTIa). U, caepoma-
TEABHO, BEICOKHM ypCBHEM
YAEABHBIX XapaKTepPHCTHK.

B: BUAMe paspa6oTana
nenas cepus Al-Li cmaaBoB
Pa3HEIX CHCTeM AETHpOBa-
Hus (Al-Cu-Li, Al-Mg-Li, Al-
Cu-Mg-Li) ¢ pa3Ho06pa3HLI-
MU CAY>KEeOHBEIMH XapakTe-
PHUCTUKAMU: CPEAHEH I BEI-
COKOW IPOYHOCTBIO, CBapH-
BaeMOCTEIO;, CHOCOGHOCTHIO
K 3KCIAyaTallu{ IIPY IOBEI-
LIEHHBIX ¥ KDUOT€HHEIX TeM-
IIepaTypax, C OOBIYHBIMH U
BBICOKMMHM QHTHKOPPOZHMOH-
HBIMH CBOMCTBaMH, C VAYY-
LIEeHHBIMY XapaKTepPUCTHUKA-
MU' TPELIIUHOCTOHUKOCTH, CO
CIIOCOGHOCTBIO K CBEPXIIAAC-
TUYHOU (hOpPMOBKe. DTO —
cmaaBer 1450, 1460, 1420,
1424, 1440, 1441 n psip ApyTHX.

Bmecre ¢ TeM papysuEIe
IIPOTHO3EI psiA@  3apybesk-
HBIX (DHPM OTHOCHTEABHO
TOT'O, 4TO K KOHITy 80-X ropAOB
Al-Li conaBEL 1O KpaiiHeit
Mepe HAMOAOBUHY 3aMeHSAT
OCHOBHEIE MaTEPHAALI B IIAA-
Hepe CaMOAeTa, B IOAHOM
Mepe He ONpaBAAAUCE. [Ipu-
YMHAMH HX OTHOCHTEABHO
MEAAEHHOTO OCBOEHUST CTaAK
CAOJKHOCTE TEXHOAOTHH, He-
BBICOKAsI TEXHOAOTHYHOCTE K
CIIEIM(UYHOCTD IIOBEAESHUS
Ha, PA3AMYHEBIX STamax obpa-
60TK1‘£. O6ycroBAEHO | 3TO
TeM, 9TO AAFOMUHUEBO-AITH-
€BEIE CIIAABBEI 0OAAAQIOT IIO-
BBIIIIEHHOM XUMHWYECKON aK-
THBHOCTBIO K PaCTBOPHUMOC-
THIO BOAOPOAQ, IIOHWKEHHOH
TEIAOIIPOBOAHOCTEIO.

Cpear 3THX MaTepHanoB
HaWAyullel TeXHOAOTMYHOC-
TBIO NIPH XOAOAHOH W TOpSI-
qel aedopManuu 06Aa)AleT
TIIPOMBIIIAEHHEIH criAaB 1441,
pa3paboraHHbli B BUAMe
Ha Gase cucremsl Al-Mg-Li-
Cu. B cpaBHeHun co ciaa-
BoM 1163 oH mMeer mCHU-
JKEHHYIO Ha 6,5% mAOTHOCTE

(26 T/cM®), MOBBHIIEHHEIN Ha
12% wmoayaw ympyroctu (78,4
ITla). Y1 310 — 1mpu yAyuIeH-
HBEIX DECYPCHEIX XapaKTepHcC-
THKaX ¥ OAM3KOM YpOBHe
IIPOYHOCTHEIX CBOMCTB.

PaGoTel, mpOBeAeHHEIE B
BUAMe u Ha KYM3e, o6ec-
TEYHAY CEPUMHBIA BBITYCK
XOAOAHOKATAHEIX AWICTOB Dy-
AOHHEIM METOAOM IIO TEXHO-
AOTHH, OAM3KON K IIPOM3BOA-
CTBY AWICTOB M3 ciinaBa A16. B
TOM 4KMCAe — TOHKHX (0,3—
0,5 MM). AoBHTECS 3TOTO yaa-
AOCh 6Aaropapst yAauHOMY CO-
OTHOIIEHUIO KOHIEHTPAI[AN
OCHOBHEIX AETHUDYIOUIUX SA€-
MEHTOB IIDY OTPaHUYEHHH CO-
AEPJ)KaHWs IIpUMecei. A Tak-
JKe HCIIOAB30BAHUIO TBEPAOH
PEerAaMeHTHPOBAHHOU IIAAKHU-
poBku. [TocaepHsIsT yMeHbIIa-
€T BEPOSITHOCTL OOPAa30BaHMS
TPEILIUH DY IPOKATKE, YAYY-
IIaeT Ka4yeCTBO NOBEPXHOCTH
AMCTOB, 00ECIIEUMBAET IAEKT-
POXUMHYECKYIO 3al[UTy OT
KODPPO3UH.

AWMCTEI U3 cmpaBa 1441 c
TBEPAOU - DeTAAMEHTHPOBAH-
HOY TAGKMPOBKOM YCIIENTHO
IPUMEHSTFOTCSI AASI OOIIMBOK 1
CHAOBOTO Habopa IMAPOCAMO-

* Aerta be-103 TAHTK um. .M.

Bepuera. Yro B coueramum
C OPUTHHAABHEIMK KOHCTDYK-
TUBHBEIMU DENIEHUSIMHU CIIAQ-
Ba 1441 oGecmeunBaeT BEICO-
K€ AETHO-TeXHHYECKHE Xa-
PaKTEPUCTUKU 3TOM IEePCIIeK-
THBHOW MamuHEL. Kpome TO-
TO, CIIAGB HallleA IIPUMEHEeHUe
B (hro3eAsike MHOTO(YHKITHO-
HAABHOTO CaMOAeTa-aMpuounu
Be-200. :

W3 crinaBa 1441 ocBoeHO u
TIIPOMEIIIAEHHOE IIPOU3BOACT-
BO IIPECCOBAHHEIX IOAY(has-

[Ons pocTmiceHus BbICOKO-
rO  YPOBHS MPOYHOCTH, C
COXPaHEeHWEM  ynyuLleHHOro
KOMMNeKca aKcrnnyaTaLmuoH-
HbIX XapaKTEPMUCTUK, B mo-
cnefHWe rofblk B BbICOKO-
NPOoYHbIe antoMHUHWEBLIE Crina-
Bbl BBOAST HE TOMbKO mnomny-
nspHele [o6GaBKM LMPKOHMUS
M cKaHgus, HO u Gnaropop-

n3ydeHne BnusHUSA cepebpa

48 cTpyKTYpy, mexaHuueckne

M KOPPO3WOHHbIE CBOMCTBA
cnnaea tuna B96u-3 ¢ gobas-
KOWM CKaHAWs nokasano Bre-
4aTnsowmre pesynbrarkl.
Yke wu3BecTHO BnUsHMe
cepebpa Ha obpasosahue M
YCTOWYMBOCTL CBOWCTB ariio-
MWHWEBbIX CMNaBoOB MpPM CTa-
peHmn. B yacTHocTH, oHO
NMO3BONSET NPMMEHSATb CNOXK-
HblE . MHOTFOCTyMeH4aTble pe-
XMMbl CTApPEHMS, MPU KOTO-
PbIX MOBbILIAETCS KOPPO3M-
OHHas CTOWKOCTb cnnaBoB.
Mpu atom coxpaHsercs Bbi-
COKMI  YPOBEHb MPOYHOCTH
— Bbiwe 600 Mla.
HTo npumeuatensHo: npw
BBEeAeHWH cepebpa BenuunHa
YAAPHOM BS3KOCTW yBenuuu-
BaeTcs B 2 pasa no cpasHe-
HUIO CO CTaHQAapTHLIM cocTa-
BOom cnnasa. [opasutensHo,
HO ‘haKT — npu pobasneHuu
B CnnaB [ecstoil ponu cepe-
6pa ycranoctHble xapaKTepu-
CTUKW TaKXe MOBbICMNMCL B
2,5 pasa.
Pesynetatel ctpykTypHOro
aHanusa cornacyloTcs ¢ gaH-
HBIMM,  MOMYYEHHBIMM  MpK

onpeneneHnn MexaHUMHeCcKUxX

Hoe cepebpo. MpoBepeHioe. .

M  KOPPO3MOHHbIX  CBOMCTB.
OHu rosopsT o 6onee opHo-
PORHOM pacnpepeneHuu men-
KOAWCMNEPCHbIX YacTWL, ynpou-
HSIIOWMX ha3 B CnnaBe C KOM-
MNEeKCHOW [no6aBKoi ckaHous
u cepebpa, koTopoe obecne-
UMBAET  MOMy4YeHWEe MOBbILIEH-
HOrO YPOBHS MPOYHOCTHBLIX Xa-
PaKTEPUCTMK B coYeTaHuu c
YNYHWEHHbIMM  NOKasaTensmu
KOPPO3WOHHOM CTOMKOCTH, Mo
CPAaBHEHMIO CO CMaBaMM CTaH-
[apTHOro cocTtaea.

M3BecTtHo, u4TO BbICOKO-
NPOYHbIE  CnMaBbl  CMCTEMBI
Al-Zn-Mg-Cu nnoxo ceapwuBa-
embl. M3-3a 3Toro oHu He Mc-
nonb3yloTcs Tam, rae ceap-
Ka — HeobxoaMMbIl npouecc.
Mccneposanus, nposeneHHble
3a py6exom, nokasanu, 4to B
cnnasax ¢ manon pobaBkoi
cepebpa cKNoHHOCTL K ropsi-
YUM TPELLMHaM  yMeHbLuMnach
8 6 pasl

lNpumeHenne Hosoro crna-
Ba C YNyYLIEHHbIM KOMHMMNEK-
COM MPOYHOCTM M. PecypCHbIx
X8PaKTePUCTMK MO3BONSET CHU-
3UTb BEC KOHCTPYKLMM nnaHe-

Creuuanuctbl

He MpeyBenMYMBaloOT
ponb rMppoaBMaLiM —
OCHOBHOM FPYy30MOTOK

B OKeaHe 6ygyT
obecneunBarb

MOPCKMe cyna, KoTopkie
Mo MPOM3BOAMUTENLHOCTH
6onee yem

Ha MopsfoK NpeBocxomsT
BO3MOMHOCTH
rMAPOCaMONETOB.

Ho oneparueHbie
3aja4yM — oKasaHMe
SKCTPEHHOM MOMOLLM,
CMEHa 3KMMa)Ken,
fAocTaBka 6opygoBaHus
ANS CPO4HOro.

PeMoHTa — ocTaHyTCs
3a rMgpoaBHaLHen.

HavanbHuk CeKTopa,
KaHguoaT
TEXHUYECKMX HayK
Bnagmcnae AHTMnoB

PHKATOB, B TOM YHCAE — TOH-
IIPECCOBAHHEIX

KOCTEHHEIX
naHeAer, [IpoBepeHHBIE mIu-
POKOMaCIITaOHEBIE UCILITAHUS
UX MEXaHWYECKUX CBOMCTB U
PEe3yABTATEl HATYPHBIX HCIIBI-
TaHW{ TIaHeAed B BHAMe,
AHTK um. AH. TymoaeBa u
HACA y6exaaror B achdexk-
THUBHOCTH HCIIOAB30BaHUs
CmAaBa 1441 B KOHCTPyKIuU
rozenska (mAaHepa) camo-
AeTa B3aMeH cmaaBa 1163. On

CoBpemeHHasi  KOHCTpyK—
TOPCKas MbIC/b MpeabaBseT
BbICOKME TpeboBaHUs K Kaye—
CTBY 1 3KCMyaTaLMOHHON Ha—
[EXXHOCTU NOKPLITUIA Ha feTa—
nAX  MawuH. OHW  [BOMKHBI
obnagatb BLICOKOW KOPPO3W—
OHHOW CTOMKOCTbHO, XOPOLLMMM
aHTUPUKLIMOHHLIMU  CBOWCT—
Bamu, 60/bIUON TBEPAOCTHIO
N W3HOCOCTOMKOCTLIO. YT06hI
[06UTLCS 3TOrO, B KayecTse
MOKPbLITUI BMECTO YNUCThIX ME—
TansoB MPUMEHSIIOT Ccrnasbl
13 OByX 1 605iee KOMMOHEeH—
TOB, mpo6niema mnonydeHws
KOTOpPbIX BeCbMa akTyasbHa.

Ee pelieHne Tonbko Tpa—
AUUMOHHBIMK - criocobamy  —
Pa3paboTKOoi HOBbIX 3MEKTPO—
JINTOB, BBEAEHMEM NOBEPXHO—
CTHO—aKTUBHbIX BELLECTB, N0~
[AOrPeEBOM U MepeMeLunBaHnemM
pacTBopa — npakTU4ecku He—

HUM 13 Hanbonee achheKkTnB—

__Mrxenep
PomaHn Baxpomos

pa, obecneunts yBenuueHne
cpoka cnyx6bl WM noBbicHTB
3KOHOMMYHOCTL MPMW 3Kcnnya-
Tauuu camonera.

Mockoneky noTtpebHocts B
8BMALMOHHBIX MEepeBO3Kax B
COBPEMEHHOM MWpE pe3Ko
yBENu4Mnach, BO3HWKNA Heob-
XOQMMOCTb B’ CTPOWTENbCTBE
AOPOroCTOSALMX  CamMONeTos,
Bmewaowmnx go 600—800 nac-
caxupos. M notomy pgns

KaxabIi 06beKT, 06Aapa-
IOIIWA TeMIIepaTypod GOAb-
I1e aGCOAIOTHOTO HYAST, H3AY-
4aeT TEeIAO, KOTOPOe HeceT o
HeM uH(@opMmanuio. Ee Mo-
JKET (DUKCHPOBAThH IIPHOOP,
IIOAYYMBIIMM Ha3BaHWE Tell-
AoBu3opa. Kak oxasanocs,
pacmupoBKa 3To HHGOP-
MalM¥  MOJKET  COOGIIUTH
OYEeHb MHOTOe O KOHTDPOAH-
pPyeMoM 06BeKTe — oToGpa-
3UTH 30HBI Pa3pyIIEHUs, 06-
HapPY’>KUTh Ae(DeKTEL. U, B pe-
3yABTaTe, IPEAYIPEAUTEL O
BO3MOJKHOH OIIaCHOCTH.

IToAOGHEIA  TemAOBU3H-
OHHEIM KOHTPOAB MOJKET
OBITh AKTUBHEIM W IIACCHB-
HEIM. [Tpy aKTUBHOM MPOM3-
BOAMTCS  MCKYCCTBEHHBIH
HAarpeB  KOHTPOAUPYEMOTIO
O0BEKTa TakKuM 0OpasoM,
YTO B HEM IIPOSIBASIIOTCSI Ae-
(eKThL [TaCCHBHEIN JKe KOH-
TPOAL He TpebyeT Harpera, a
HCIOAB3YET  H3AYJaeMyro
TEIAOTY CaMOI0 OOLEKTa.

B aBuanum TennoBU3OpEL
TIPUMEHSIIOTCSI IIDH OCMOTpe

BO3MOXHO. W, HaobopoT, of—

o6ecneqem4;1 OKyrnaemocTtu

obecrieunBaeT  TpeGyeMEIit

PeCypC SKCIAyaTaluyl MpH
OLIYTHMOM CHIJKEHWUM Mac-
CEI KOHCTDYKIIVH,

Corae 1441 nHamen mpu-
MEEEeHHe U B CAOUCTHIX aAfo-
MOCTEKAOTIAACTHKAX («CHa-
Aax»), Ero ucmoab3oBaHHe
3AECh B BUAE TOHKUX AKCTOB
B3aMEeH TPAaAUIIMOHHEBIX aAto-
MUBUEBBIX CIIAABOB CHCTEM

* Al-Cu-Mg u Al-Zn-Mg-Cu

IIPUBOAUT 'K YBEAWUEHHIO
MOAYASI YIIDYTOCTH M IIOBBI-
LIEHWIO JKEeCTKOCTH, AaAb-
HEWUIeMy CHUJKEHHIO UX
TIIAOTHOCTH M, COOTBETCTBEH-
HO, CHUJKEHUIO MAaCCHIL.

I'lpu sTOM «CcHaA®I» Ha Ga-
3e AucTOB 1441 coxpausroT

OCHOBHEIE IIperMyIlecTBa
3TOr0 Kaacca MaTepuansoB —
BBICOKOE COIIPOTHUBAEHUE

PAa3BUTHUIO TpeIuH ycTanoc-
TH W TIOBBIIIEHHLIE IIPOYHO-
CTHBI€ XapPaKTePUCTUKH.

HbIX METOAOB SAB/SETCS 3eKT—
poocaxeHne CrinaBoB UMY IbC—
HbIM TOKOM.

OnbIT  npakTudeckoro uc—
NoJIb30BaHUA UMMYLCHBIX TeX—
HOJIOTWI MO3BONSET YTBEPXK—
fatb, 4TO MNpuUMeHeHue pAns
3MeKTPOOCAXKAESHUS METansIoB
1 0CO6EHHO CraBOB TOKOB, OT—
JIMYHBIX OT MOCTOSAHHOTO, OT—
KPbIBEET 60MbLUME BO3MOXXHOC—

PAaccyMTaHHbIX Ha 60nbLUOH
CpoOK 3Kkcnnyatauun. B cessu
C 3TMM CyLLECTBEHHO BO3-
pocnu TpeboBaHMus K cnna-
BaM, NPUMEHSEMBIM B TaKWX
camonetax, Mo HageXHOCTH,
Pecypcy M 3KOHOMMYHOCTH.

MprmeHeHne Hosoro oco-
60 npouHoro cnnasa Ha oc-
HoBe cuctembl Al-Zn-Mg-Cu |
TMna’ B96u-3 nossonur  He
TONbKO CHM3WUTb BEC KOHCT-
pykunn Ha 20%, Ho M npo-
ANUTB 3KCMNyaTalUOHHBIN
pecypc nnaHepa camonera
3a CYET MOMyYEeHHOro BbICO-
KOro  KOMMMeKca  aKchny-
aTaUMOHHbLIX =~ XapaKTEePHCTHK.
Tem cambim GypyT obecne-
YeHbl He TONbKO 3KOHOMMYE-
CKMH 3dbdhexr, HO W Hapex-
HocTb, 6esonacHoctb  mpu

SKCnnyaTtaumu LWMpokodiose-
NSYKHbIX CAMOMNETOoB.

yacrey camoaera. OHU II03BO-
ASIOT OOHApY’KMTh BAATy u
HENPOKAEH B COTOBBIX KOHCT-
PYKLIUSX, HAUTH PAaCCAOEHUS,
IPUBOASIIIE K OTPEIBY 00-
IIMBKH W BEAyIIME K paspy-
LIEHKIO B ITOAETE,

KoHTpoas ocyiecTBAseTCSE
Cpasy MOCAe IOCAAKK CaMOAe-
T4, KOIAQ MHOTHe AedeKTEI
CTaHOBSTCS OCOGEHHO SIPKUMH
A1 TACCHUBHOTO TETIAOBHU3HMOH-
HOTO KOHTDPOASI. 3TO CBSI3aHO
CO CBOMCTBaMH AedEeKTOB u
MaTepuaAd — HAIpUMep, BAa-
ra B COTax GYAET HAaXOAUTHCS B

B BMAMe paspaboraHbl nerkue w CBEpPXNerkHe cnnaebl Ha OCHOBE
anto MHUHNSA, 6epunnus M marHus. B uactHocTH, |6bin co3naH cnnas 1163,
NO3BONUBLINK Mony4ats AnMHomepHsie (oo 30| m) nonygabpukarsl, no-
NySHBLUIME TIpUMeEHEHHe B HIKHEH oblIMBKe KObiNa M (hio3ensHka camo-

nevoe Mn-96-300 u Ty-204.

- BEHHO

.
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Fenenpxumk
2—5 ceHTa6ps

5-a MexpgyHapogHas

BbICTaBKa U KOH(bepeHLus

no rugpoaBsuaLumn

BepyLumi nHxeHep
YrnbsHoBckoro
Hay4YHO-TEXHONOrMYECKOro
ueHTpa (YHTLL)
Mliogmmna Haraegra

M Ans 3(PhEeKTUBHOMO ynpaB—
JIEHUSA CTPYKTYPOW 1 CBOMCTBA—
MW (DYHKLMOHANBHBIX MOKPbI—
TWA. 3TO O6BACHSETCA TEM, YTO
VBMEHEHWEM TOJIbKO  (hopMbl
MoNAPU3YIOLLEro ToKa U pery—
JIMPOBaHNEeM ero MmapameTpoB
MOXXHO OMepaTMBHO U MPOCTO
YNpaBnsiTh 3/1EKTPOAHBIM - MO—
TeHymnanom. U, tTakum o6pasowm,
V3MEeHSITb COCTaB W CBOMCTBA
MOKPLITUS B )KElaeMOM  Ha—
npaBneHun B AOCTATOYHO LUK—
POKMX npegenax.

B pesynbTate ygaetcs no-
ny4atb MokpbiTUS 6onee 4ymc—
TbIMW, MeHee mMopuUCTLIMK, a
3HaYUT — C NyHLen 3almTHON
CMOCOBHOCTLIO, C 60Mee BbICO—
KON TBEPAOCTLIO UM MEHbLUeN
Pa3HOTONWMHHOCTBIO. A Takxke
C 60rbLUEi CKOPOCThIO.

. Tak, ¢ nomoLLblo MMMy nbc—
HbIX PeXXMMOB MO>XKHO MOJy4aTh,
Cnnaebl, KOTOPbIE MPY MOCTOSAH—.
HOM TOKe BOOGLUe He ocaxna—
10TCS UM 0CaXKAAIOTCSH C 0OYeHb
MarbIM BbIXOOM MO TOKY — Ha—
NpUMep, Cnias HUKenb—meap.
Pesynbtatsi ncenenoBaHuin,
nposoaumMbix B BUAMe, B xoge
KOTOpPbIX  OCaxkAeHWe crnasa
OCYLLEeCTBNIANOCL W3 ' cynbtha—
MUHOBOKWCIIOrO  3NEKTPOnUTa,
CBWAETENbCTBYIOT, YTO MOpbI B
AaHHOM MOKPLITUN OTCYTCTBYIOT
npy  TonwuHax 15—20 MKwM,
a MUKPOTBEPOCTb A[0CTUraeT
4410 H/mmz,

1115 B3aUMOUCKITOHaoLWMMN CBON—

.
\

e e

Cnnas  Hukenb—kobansr,
MOMYyHYeHHbIA 13 cynbthammHo—
BOKMCIIOrO  9MEKTPONUTa, Kak'
Hanboree NepcreKTUBHOro, 06—
NajaeT MoBbILEHHON TBEepAoC—
TblO, TEPMO— U KOPPO3VOHHOM
CTOMKOCTBIO. A Takke WMEeT
MOBbILIEHHOE  COMPOTUBMEHWE
W3HOCY, OEeKOpPaTUBHbLIA BHELL—
Huv Bua. Mpy aTom, No cpaBHe—
HWIO C MPOLIECCOM Ha.MOCTOSH—
HOM TOKe, WMMYMbCHBIN PeXxum
3/IeKTpONM3a  Aake ToKamu
MpocToi chopMbl MO3BONSET 60—
Jiee Yem B 3—4 pasa yBenn4nTb
CKOPOCTb  OCaXKJEHUs -crinasa.

Passutune MMMy TIbCHBIX
TEXHOJSIOMIA MO3BOSISIET 3MEeK—
TPOOCEXKAATb CfaBbl C BbICO—
KUM  ypOBHEM creuvanbHbIX
(PYHKLIMOHAMBHLIX  CBOWCTB.
TaK, nosBnsieTcs NPUHLMNY—
anbHasi BO3MOXKHOCTb Mony4e—
HWS  CMIaBoB, KOTOpble Mpu
NMOCTOSHHOM TOKe He ocakga—
toTcs1. BO3MOXXHO cpaBHUTENb—
HO Jlerkoe v npocToe ynpas—
JIeHVie NPOLIeHTHBIM coaepXa—
HVWEM KOMMOHEHTOB B ocagke,
a 3Ha4wT — perynuposaHue
XUMM4eckoro hasoBoro Cco-
CTaBa M YUCTOTHI MOKPLITUS.
CraHoBUTCA LOCTYMHLIM Ce—
NeKTUBHOE BblaeneHne pas—
JINYHBIX MOHOB M3 0AHOrO 351e—
KTPOJINTA, OCaXKAEHNE MOKPbI—
TUM U3 CnaBoB, o6nadalolmx

CTBamm (HanpuMep, NPoYHbLIX 1
OAHOBPEMEHHO  MNaCTUYHbIX);
rnoJly4eHvie cnnaBoB U3 HN3KO—
KOHLIEHTPMPOBAHHbIX  ANeKT—
PONUTOB, UCMONb30BaHNE KO—
TOPbIX MO3BOMSET YNy4YlUTh
3KOJI0rMyeckoe COCTOSiHUE
OKpy>KatoLen cpegsi.

He wmeHee BaxHoe npe-
UMYLIECTBO —  UMMYJIbCHbIE
PEeXUMbI, Kak npaBusio, nos3—
BONSAIOT paboTaTh C 31eKTPO—
vtamy 6e3 MOBEPXHOCTHO-.
aKTUBHbIX BELECTB unu ¢
MEHBLUEN UX KOHLieHTpauuel.

HauvanbHuk otgena
AHToH Kyuepesckwmii

3aMeplleM COCTOSIHHMH, U CIIe-
IUAAUCT OBICTPO OIPEAEAUT
€e MeCTOHaXO0KAEHMe. :

Ilpu paspa6oTke u cospa-
HUM aBHAIMOHHOTO ABHUIaTe-
Asl TEIIAOBU30D AQ€T, HAllpH-
Mep, IOAHYIO KapTHHY pac-
TIDEAEAEHUS] TEIIAOBBIX IIOAEH |
Ha NOBEPXHOCTH AOIATKH, II0-
KasplBasi 30HEI II€perpesa.
OTa uHGOPMAUS TO3BOASET
MOAEPHH3UPOBATE CAOIKHYIO
BHYTPEHHIOIO CHCTEMY OX-
A@KAEHHS AOTIATOK.

AASL KOHTDOASL Temno3a-
IIATHOTO CAOS. KOCMUYECKUX
«4EeAHOKOB» TaK)Ke IIPUMEHS-
€TCsI TenA0oBHU30p. C ero momo-

. LIBIO0 MOKHO OLIEHUTH IIeAOCT-

HOCTb IOKDEITHS, OTCYTCTBHE
TPEIUH, BO3HUKAKOIIUX B
TIPOI[ecCe IKCIIAyaTaIl|H.

ObHapy>xeHue aeeKTOB °

TEIIAOBUBUOHHEIM ©  METOAOM
IIDOU3BOAUTCSI IPU IOCAAKe
KOCMHYECKOTO «4eAHOKa»,
KOrAd .IPOMCXOAMT eCTeCT-
BEHHOE HCIIapEHHEe BOALI Ye-
Pe3 TPeIuHEl 3aIIUTHOrO I0-
KpeiTus. B CIITA TemaoBm30-
PEI Pa3MeniaroTcsi Ha BCTpe-
YAIOIIHNX «YEAHOK» CaMOAe-
TaX. AHAAOTUYHEIA IOAXOA
HCIIOAB30BAACST U TIPH CO3AQ-
HHUY COBETCKOI'O KOCMHYECKO-
ro «Bypaua».

C nmomomeio TenroBusopa
MOJXHO OOHApy’>XHUTh Aechex-
TEHI X B 9AEKTPOHUKE, CYyIIeCT-
9KOHOMSI BpeMs U
cpeacrBa. Tak, mpu «ocMoT-
pe» MeYaTHBIX IIAAT MOJXKHO
BBISIBUTE HEHCIPABHEIE 3Ae-
MEHTEI, MeCTa BBICOKHMX CO-
TNPOTUBACHUM, HAXOAHUTH 3a-
MEIKaHUs. [To3BoAsteT oH om-
PEAEAUTh: B 30HBI IMOBLIHICH-
HOro HarpeBa. Boaee Toro,
TIOAYYEHHAsI TeIAOBAS KapTH-
Ha AQeT BO3MOJKHOCTE CIIeI[H-
AANCTaM IMPOAYMATE CIIOCOOBI
OXAAKAEHUS,

B—

. TPOAB SBASIETCSI SKOHOMMU-

QKHBIM  TIPEUMYIIECT-
BOM TENAOBH30pPA SIBASETCS
€r0 AMCTaHI[MOHHOCTb — pe-
THCTDAIMS TeMIIepPaTyPHEIX
TIOAEN Ha IIOBEPXHOCTH KOH-
TPOAMPYEMOTO 060pPYAOBa-
HHUSI OCYyIIECTBASIETCS Ha
3HAYNUTEABHOM PACCTOSTHUH
OT o0OBekTa. Takoil KoH-

.HBEIM 1 YAOGHEIM,

Tax, Hampumep, Taxoe
AHCTaHITMOHHOE OOGCAEAOBa-
HHE II03BOASIET OIeHUTH
TEIAOU3OASIIIAIO 3AQHU,
BBISIBUTH A€(DEKTEL B yTelAe-
HUU CTPOMTEALHEIX KOHCT-
PYKLUUH, a TakKe B CTEHO-
BEIX IIAHEASX M KUDIWYHOMH
KAAKe, HAPYIIEeHHUs IIBOB K1
CTBIKOB MEXXAY COOpPHBIMU
KOHCTPYKIIUSIMU, 4

TemnoBu3op cmocoGen
TIPEAYTIPEKAATE O IOJKapax.
AOCTaTOYHO IOMeCTUTH ero
Ha KpHIITy BBICOTHOTO 3Aa-
HHUS — U B MOMEHT BO3HHUK-
HOBEHHS I10JKapa OH IOAACT
CHTHAA U YKaKET MECTO BO3-
ropaHusi. A BO BpeMs I0XKa-
Pa OIPEAEAUT HAPABACHUS
PAaCIpOCTPAHEHUST OTHS U
TIOACKAXXeT II0KapHEBIM, KaK
HM AEUCTBOBATH.

[pu TymreHuy noxkapa Ha
OcTaHKkuHCKOM GamHe mpu-
MEHSIACSI ~ OTEYEeCTBEHHEIH
TernoBu3op MPTUC. C ero
IIOMOUIBIO OBIAO IIPOUBBEAE-
HO oOCAepOBaHWE  KOHCT-
PYKUHK GallHU ¥ yCTaHOB-
AeHEI 30HEI ropeHwust. [opean
KabeAr aHTeHHBIX CHCTEM.
OTO IO3BOAMAO  CAEAATH
CBOEBpPEMEHHEIE BLIBOALI IO
TyLIEHUIO TIoXkapa. M aano
OCHOBAHME yTBEPIKAATH, UTO
PHCKa MapeHus GalllHu Her.

B nameit crpare akTUBHO
BEAYTCS pPabOThI C IJeABIO
PacCIIupeHusi = BO3MOIKHOC-
Tel TeIIAOBU3HOHHEIX METO-
A0B. B wactHOoCTH, B BUAMe
co3paroTcsd  3hHeRTUBHEIE
METOABI KOHTDOAST HOBEIX
ABHUAI[MOHHEIX, MaTEPHUAAOB
W KOHCTPYKIUM W3 HUX,
IIPEANAraroTCs TOTOBEIE pe-
UIEHMs] II0 KOHTPOAIO pas-
AMYHEIX 06BeKTOB. [TpakTu-
Ka BUAMa moareepxaaer,
YTO TEMAOBH30D IPUMEHSI-
€TCSI BO MHOTHX OTPAaCASIX U
SIBASIETCSI UIMEHHO TeM HHCT-
DYMEHTOM, KOTOpEIHA obec-
IIeYHrBaeT HAllly C BaMu GOe-
30I1aCHOCTE.
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B cootsetcTBUMM ¢ dhegepanbHOH
nporpammoii «Pa3Butue rparcpaHcKoH
aBMALlMOHHOW TeXHMKH Poccumn,

B YaCTHOCTM, 3a cYeT NpMMEHeHMS
NnepcneKTMBHLIX MaTepManos

B KOHCTPYKLMM nnaHepa camoneros
M BEpTOJIeTOB [OMKHO 6biTh
HOCTMIHYTO MOBLILIEHHE
KOMMep4ecKoro cpoka aKcnnyaralmm
€ 20 go 25—30 Thic. Yacos,
a pecypca — ¢ 15—20

80 40 Thic. yacos.

UHixeHep-KkoHcTpyKTOP
Anekcen ABKMH

Passute ruppoasumaLmm Tpebyer cospaHMs crneumannsm-
POBAHHBIX TpEHaXKepoB A5 obyueHus neTynkoB nocagke Ha
Bogy. lNpuuem, npumenutensHo k TPeHaxepy, 3apavya mope-
TIMPOBaHNA TMAPOAHHAMUHECKHX MPOLIECCOB AOMKHA peLlaTh-
Cs B peanbHOM Mmaclutabe BpemeHu. :

M?TOAI:I MOJENNPOBAaHNS, OCHOBAHHbIE Ha PELUEHWM. ypaB-
HeHui Haebe — Crokca, noseonsior o6ecneunts Heobxoaumyto |
TOYHOCTE, HO O6NapfaloT BLICOKMMM TPEBOBAHUSMM K" BEIUMC-
MMTENbHbIM pecypcam. Mcxops M3 HenocTaTouHoM MHEopma-
LMK O MPOTEeKaloLWmX Npoueccax, 651n0 MpeanoXeHo-nocTpo-
€HWe MOAENM ABMXKEHMS camorneTa Mo MOPCKOH MOBEPXHOCTH
Ha OCHOBE HEWPOHHLIX CeTel.

MHcbopmauus, Heobxopumas pns obyyeHUs ceTH, moxer
OfNMPATLCS Ha faHHbIe, MONlyYeHHsble NGO B pesynbTate mope-
nMpoBaHus, nMbo B pesynkTate 3anmcu napameTpoB ronerta.

Ons peanusauun mogenu 6bina TPHUMEHEHa CeTb NPAIMOro
PacnpocTpaHeHns TUNa «MHOrOCMONHbIA NEPCenTPOH», BbIXOA
KOTOPO# BbiN onMcaH B matemaTtyecKoii tdopme. C uenbio
aKTMBALMM HEMPOHOB B CKPLIThIX CMOSX WCMOMNb30BaNach CUr-
MoMfHas dyHKUMS, 3apaBaemas cooTBeTCTBYIOLLEH hopMy-
,"°ﬁ; BeixonHo# cnoii cogepikan HEMPOHbI C NIMHEHHOMN thyHK-
LMer aKTMBaLmMM.

CnoxHocTe nocTpoeHus -mogenu NoCcafKW 3aKntoyaercs B
33A8HWM XAPAKTEPUCTMK MOPCKOro BomnHeHus. B paHHoM 3a-
Ad4e MOpCKOe BONHEHWEe 3aaeTcsi BEKTOPOM reomeTpuuec-
KMX BbICOT BOMH Ansi HaBopa ceueHuii rnuccupyiolueli no-
BEPXHOCTM Yepe3 3apaHHbie OTPE3KM AMCTAHLMM.

Lns cokpawenns pasmepHoctn NONy4YeHHOH HeWpOHHOM
CeTH TMPEennoMeHo ucnone3osath nNpefobpaboTky maHHbIX o
MOPCKOM BOJIHEHWM Ha OCHOBE KapT camoopraHusauun Ko-
XOHeHa.

3agaueli HeliPOHHOM ceTn sBnseTcs aBTOMAaTM3UPOBaHHOE
nocTpoeHne oTobpakeHns Habopa BXOZHbIX BEKTOPOB BbICO-
KO/ PasMEPHOCTH B KapTy KNacTepoB MeHbLueld pasmepHoc-
™. lpu4yem TakMm obpasom, 4to BrMakMm Knactepam Ha
KapTe oTseualoT 6nMskue Opyr K opyry BxogHbie BEKTOPbI B
MCXORHOM MpocTpaHcTse. Boixop cetn KoxoHeHa nopaetcs Ha
BXOJ, CETH NPSMOro pacnpocTpaHeHus.

B pamkax pa6otsi npoussepeH BbIGOp  ONTMManbHOI |
CTPYKTYPbI M anroputma obyueHus HeHpPOHHON CeTH C TOUKM
3peHus obyueHns M BpeMeHM Bbigaum pesynbtarta. MNoctpoe-
Ha M oByuyeHa HelpOHHas ceTb. MonyuenHbie pesynbrathl ro-
BOPAT O BO3MOXHOCTM MPMMEHEHWs! HElMpPOHHbLIX ceTel pns
PELLeHUs AaHHOro Knacca 3apady B rMApPOAaBMaLMM C Cyliect-
BEHHbIM 3(h(HEKTOM.

Bé,u,yu.l,uﬁ UHXKEeHep
Cepreii Monocuuor

JlecHo# noxap, B cuny cneuuduryeckux ocobeHHocTel
CBOGro pacronoXeHus W passuTHs, CO3QAET ONpefeneHHyo
CNnoXHocTh B paboTe Mo ero nokanusaumu. AKTyaneHocTb 3a-
Aad, CBA3AHHBIX € 310K Npobnemoi, obycnosneHa yuiepbom,
HaHOCMMBIM MOXKapoMm. [ns MWHMMM3aLMK 3Toro yuwepba, B
4acTHocTH, TpebyeTcs NpUMeHeHMe pasznuuHbIx CpencTs.

lMpakTnyeckoe npumerenue aBuauum pns pelieHns 3agay
MO NoKanusauli fNecHbIX NOXAPOB MOKA3aio HEeCOMHEHHbIe
MpenMyLiecTea ee NpUMeHeHWs B GonbluMHCTBE cryyaes B
CPaBHEHWM C Ha3EMHbIMWU CPEefCTBamMM.

Hapspny c notpe6Hoctbio B paspaboTke HoBbix aBMaLMOH-
HbIX CpeAcTs, obnapaloLUX KOMMIEeKCoM XapaKTEPUCTUK M
NapaMeTpoB, HAMPaBMeHHbIX Ha BbIMONHEHWe 3apad no Gopb-
6e c necHbiMM noxapamu, HEobXOAMMO ONTMMU3MPOBATL MX
NPMMEHEHME C Lenbio MoBbileHUs 3¢hPhEeKTMBHOCTH NPOBOLH-
Mo paborThl.

C 3T0M uLenbio paccMOTPeH KOoMMNeKCHBbIN nogxon K pe-
WweHuio npobnembl  oLeHKM S(PPEKTUBHOCTH NPUMEHEHMS
aBMALMM TPU NIOKANM3aLMM NECHBIX MOXKAPOB, TIPU  KOTOPOM,
B 33BMCMMOCTH OT XapaKTepa noapa, aHanusupyertcsi Heob-
XOBMMOCTb B TE€X WIIM WHbIX CPEeACTBAaX.

BeepeHue moHsTMS KomnnekcHoro KpHUTEpUs, nossonsio-
LLEro 4epes IKOHOMMYECKWE acneKTbl yCTaHOBMTb B3aMMO-
CBsA3b NapaMeTpoB NECHOro Moapa, MpoLuecca ero NoKanu-
3aUMM C KOMMIIEKCOM CBOWCTB M XapaKTEPMCTMK MPMMEHsie-
MBIX aBMALMOHHBIX CPEACTB, [aeT BO3MOXHOCTb ONpenenuTh
HanpasNeHns MoBbIleHNs 3hhEKTUMBHOCTM MOCNERHUX B Tex
WITM WUHBIX YCNOBMSIX.

Ha npumepe pabortei camoneToB-amubuii npu nokanusa-
UMM NIECHBIX MNOXapoB orpepeneHa ob6nacTb MPAKTMHECKMX
BOMPOCOB, peLUaeMbIX MOCPEACTBOM MPEeAnaraemoro MeTo-
AMHECKOro HanpasneHWsi NpM MPUMEHEHMM NeTaTenbHbIX an-
Napartos Ans 3TMX Lene.




UHASCHEPHCAS ra3eTa . j-3 —o

UHAKCHEPHAS Fa3eTda . -3

Koppo3uoHHble npoliecch

COYETaHHH C XOPOIIEH
KOPPO3UOHHOM . CTOM-
KOCTBIO M TEXHOAOTHYHO-
CTBIO OTAWYAET HOBEIN
OTEYEeCTBEHHLIN aAIOMU-

TeMel Al-Mg-Si-Cu. B
2001 r. om mpomea mac-
noptusanuio. Y npeaHas-
HaYeH AN U3AEAUH, pabo-
TAIOUKX BO BCEKAMMATIH-
YECKHUX YCAOBUSIX (B BUAE
HEMAAKHMPOBAHHEIX  AWC-
TOB U IIPECCOBAHHEIX TTPO-
thuneti), rraBHEIM 06pa-
30M B M3AEAUSX MOPCKOM
ABUAIAY (AAS BHEIIHEN

BHYTPEHHETo Habopa mha-
Hepa CaMOAeTa, B TOM
YKMCAE U B CBAPHBIX KOHCT-
PYRLHAX).

[To cpaBHEHHIO C IIpH-
MEHSIeMEIM B HaCTOsIIee
BpeMs cmaaBoM 1163AT
conaB 1370 mMeer cymie-
CTBEHHO 0OOA€e BEICOKHE
3HAYEHUs TaKUX XapaKTe-
PHUCTHK, KaK IIPEAEA TEKY-
yecTH (Ha 20% mpu pacTs-
JKEHWH W C)KATUU), MUHU-
MAaABHBIM Papryc ruba (Ha
50%), MarOLMKAOBas yc-
TaAOCTh (Ha 36%), MOAYAB
yupyroctu (Ha 4%) mpum
MEHBIIeM HOAOTHOCTH (Ha
2%). CmraB Takke 06Aa-
A3eT BBEICOKOM KOPPO3H-
OHHOM CTOMKOCTBIO, OCO-
OEHHO K MEXKDPHUCTaA-

AUTHOM KOppo3uu (Ha

50%). :
3apyOe’XHEIM  aHAAOT

6013, KOTOpEIN TakXe

IPUMEHSIETCS AAS BHEII-
Hell OOLIMBKU CAMOAETa,
BKAIOYasi MODPCKYIO aBHa-
U0, WMEeT MEeHBIIHe
SHAYEHHUS IPeAeAd MPoU-
HOCTH U IIPEAeAd TeKyue-
CTH KaK B CBe)Ke3aKaAeH-
HOM COCTOSTHWH, TaK W B
€CTECTBEHHO UAM HCKYC-
CTBEHHO  COCTapeHHOM.
CyIllecTBEHHEIM HEeAO-
CTATKOM cIinaBa 6013 aB-
ASIETCSI' TaK)Ke BEICOKAs

HUeBEIW cmAaB 1370 cuc- .

OOIIWBKYU (DIO3EAsKa U

ME)XKPUCTAAAUTHAS KO-
posus (B 3 pasa GoAbIIe,
yeM y 1370). :

XUMUIECKUN COCTaB
CIIAaBa U pa3pabOTAHHEIE
PEXUMEl TEPMUUYECKOM 00-
paboTKy  'oGecIeuyrBaoT
IIOBEIIIEHKE TPEAEA] TPOY-
HOCTU A0 420-450 MIla u
Ipeperd TEKyYeCTH — A0
360—400 MIla mpu.oTHO-
CUTEABHOM YAAWHEHHH He
meHee 10 %, pacchamBaro-
el KOPPO3UH — Ha YPOB-
He 2 OaAAOB, BEICOKOM CO-
IPOTHBACHUY KOPPO3WOH-
HOMY DaCTPECKHWBAHUIO U
MEXXKPUCTAAAUTHON  KOp-
PO3UH.

Kpowme Toro, criraB gBAg-
€TCSI TePMUYECKU CTaOHABL-
HBIM II0 CTPYKTYPE U CBOM-
cTBaM. BricokoTeMmeparyp-
Hasl [Tepe3aKanka He IIPUBO-
AUT K DPOCTy 3epHa. A
MeXaHWJeCKHe U KOPPO3u-
OHHBEIE CBOHCTBA HE yXVA-
IIAIOTCS IIOCAE AAUTEABHBIX
HarpesoB 1npu 85—130°C ao
1000 1 1 150°C — a0 100 u.

Cmaas 1370 o6rapaerT BEI-
COKOM TEXHOAOTMYHOCTBIO
KaK B METaAAypPIHYECKOM,
TaK U B MAIIHMHOCTPOMTEAR-
HOM IIPOU3BOACTBe. V3 Hero
MOJKHO IIPOKATHIBATH AUCTEI

TOAIIWHOU A0 0,5 MM MeTo-

AOM  XOAOAHOH PYAOHHOM
NPOKATKK K H3TOTABAWBATh
GOABIIYI0O  HOMEHKAQTYpy
AWICTOBBIX AETAAEM pa3Ary-
HOH (hopMEL [Ipu 3TOM HO-
cAe (hopMOOOpa3oBaHus He
TpebyeTcs IPOBOAUTE Iepe-
3aKaAKy IIepep UCKYCCTBEH-

OcHoBHas 3agaya MarHu-
Ta — co3sgaHue crabunbHOro
MarHMTHOro roTOKa B 3ajaH-
HOM OBbeMe cUCTeMbl, Hampu-
Mmep, npubopa. OcHOBHbIX Mar-
HUTOTBEP[AbIX MAaTEpPHanoB He
TaK y> MHOrO: crnasbl TMna
IOHOK, cepputbl, cnnasbi Ha
ocHose Sm-Co (matepuanb! TH-
na KC25 u KC37), cucrema Nd-
Fe-B. Kaxgbiii U3 Hux 3aHMma-
€T ' CBOIO HMIlYy B TEXHMKe,
06yCnoBnenHylo ero cBOHCTBa-
MHU.

TaK, MarHWTbl Ha OCHOBE He-
ofnum-xeneso-6op , paspabo-
TaHHble B BMUAMe, wucnonbsy- -
10TCS B psifie M3Oenui aBuaLy-
OHHOW TEXHWKW — Hanpumep, B
MCMOMHUTENBHbIX nBuratensx
CUCTEM aBWALIMOHHOM aBTOMAaTH-
KW, TMpOCKOMax, p[aTiMKax W3-
MEPEHHS  BbICOTHO-CKOPOCTHbIX
rnapameTpos.

lone, koTopoe cospaer
MarHuT, onpepgensietcs CBOMCT-
BaMM maTepuana, U3 KOTOPOro
OH caenaH. M B meHblueii cTe-
NeHW — CBOWCTBaMM MaTepua-
Na MarHMTHOM cMcTeMbl Npubo-
pa (marHutonpoeoga). Mpeans-
HbIM SIBNSIETCS TaKOW MarHur,
KOTOPbLIM He pearMpyer HW Ha
KakMe  BHelwHWe (ocobeHHo
TeMnepaTtypHbIe) BO3nencTBUS.
BenuunHa  TemnepatypHoii
CTabuNbHOCTM MarHWTa XapaKTte-
PHM3yeTCs TemnepatypHbiM Ko-
acpbbrumeHTom nHaykumm (TKK).
STOT napameTp NokasbiBaeT, Ha
CKONbKO MPOLIEHTOB yMeHbLua-
€TCS BEeNMYWHA OCTaTOYHOM MH-
AYKUWMW MaTepuana npu yBenu-
"YEeHMM Temnepatypbl Ha OfMH
rpagyc. ;
B Hekotopbix cnyuasx gns
HerTpanusaumm M3MEHEHUs
TEMMNEPaTypbl CPpefb! MCMoNb3y-
10T TepmocTaTMpoBaHue npubo-
pa (4To YCNOXKHSET KOHCTPyK-

L{IO M yxyaLlaeT macco-rabapur-
Hble xapaKTepucTuku). JInbo BBo-
05T MOMPAaBKy Ha W3MEHEHWEe Be-
JIMYMHBbI  MONEe3HOro curHana or
TeMnepatypbl, ucnonbsys 6Goprto-
BOW KOMMbIOTEP.

Cywectytor npubopsl, roe

338 CYET M3MEHEHMS BEeNMYUHbI
TKM MarHuta mMOo>KHO KOMMEHCH-
POBaTb  U3MEHEHME  MarHWTHbIX
CBOWCTB MarHuTonpoeopa (B ya-
CTHOCTH, €rO MAarHMTHON MNPOHM-
LLaeMOCTH) Ans yBenuyeHus Be-
JIMYMHBI MONEe3HOro curHana. Ta-
KMM 06pa3oM, BO3MOXHOCTb Bbi-
6opa BennuuHel  TKM  pns
KOHKpeTHoro npubopa paer B
PYKW KOHCTPYKTOpPa  AOMOMHM-
TenbHble npeumyuiectsa. Pasy-
MEeTCs, MPU COXPaHEeHUM Ha He-
06XOOMMOM YpOBHE OCTanbHbIX
MarHUTHbIX MapameTpos.
" Cnocob perynupoBaHus Benu-
untbl TKM marHutoteepppix Ma-
TEPMANoB Ha OCHOBE pefaKose-
METNbHLIX MeTannoB (a 3to Hau- .
6onee BbICOKO3HEpreTHueckue
MarHuTbl) W3BECTEH [OCTaToO4HO
pasHo, OpHaKo Mnpu 3TOM BbIWI-
Pbill B TepMocTabunbHOCTM co-
npoBoXpaeTcs 3HAYMUTENBHBIM
YMEHbLLIEHWEM  OCTAaTOHYHOM  WH-
OYKUMH, 4TO [enaeT MCMoNb3oBa-
HME MmarHuTa B npubope Head-
DEKTUBHBIM.

= |
CncrteMHbin noaxclog

K Mporpeccy r1gpoas

~ (OxoHuanwe. Hauano Ha 1-i cTp.)

' B cBeTe ckasaHHOro Mkl C yAOENETBOpe—
HVeM oTme4qaem, YTo rocrne gemapiueii Mpy—
31K, NMALLMBLLIMX HaC UcCnenoBaTen-CKoin 6a—
3bl B Batymu, yyeHbie BYAMa cyvienv po—
6UTbCA CO3aHNS B POCCUICKOM IeneHmKmKe
KOMIIEKCa MCTbITaHUA aBUALMOHHBIX MaTe—
puaroB B MOPCKUX U MPUGPEXKHBIX YCOBUSIX.
OTOT Lar BCeNSeT B HAC HaLexapl Ha ycrell—
HOe paspeLlieHne npobsiem obecnevieHnst pe—
Cypca 1 [O0MroBEYHOCTM JieTaTesbHbIX anma—
patoB GyayLiero, ux guratenen u obopyao—
BaHus. 3a1a4m 3aech rpaHamosHble. U pabota
[OIDKHa BECTUCh He TorAa, Korga noiayT pa—
6041e NPOeKTHI, @ BIPOK C y4ETOM HEo6X0ay—
MOCTW MPOBEPKU TEXHONMOTNA OYKBANbHO «B

peXxume peasnibHoro BpeMeHu».

CawmoneTbl rMapoaBvaLmy SBRSIOTCS CBO—
€ro pofa cuM6MO30M camoneTa U Kopabns.
MosTomy ux cospaHvie [opoXKe U NPOACIKU—
TeslbHee, YeM aspOAPOMHbIX («CyXOMyTHBIX»)
camoneToB. YuuTbiBas aT0, 471 06ecrnedeHus
9KOHOMWYECKM  BLIFOJHOW  MIaHOMEPHOCTM

UHxxeHep
Bnagummp Maxcupgos

HEBEIM CTapEHUEM.

Cmaas 1370 B ecTecTBeH-
HO COCTApeHHOM COCTOSI-
HUW HMeeT MUHUMAaAbHEIN
paauyc ruba, a Koahpuim-
€HTEl OTOODPTOBKW W BEI-
TSIDKKA y HEro TakKue XKe,
KaxK y cmaaBa A169A B oTo-
JKKEHHOM COCTOSHUH.

B oramume ot HecBapu-
BaeMbIx A16uT m 1163T,
coaae 1370 o6rapaeT yaoB-

Aensiolmnii KA4eCcTBO MarHne—
BbIX AeTanei, NaroToBeHHbIX
JINTbeM, — u4ucToTa Cchasa.
WHbIMu crioBamu, ceegdeHHoe
40  MUHUMYMa  KOMUYECTBO
BPEAHbIX MpUMecer U Heme-—
Tann4Yeckux BKIIOYEHUA B
OT/IMBKE, 4TO AOcCTUraeTcs
NPUMEHEHNEM Pa3UYHbIX pa—
hUHMpPYIOLLMX CPeaCcTB.
Mpouecc pacuHuposaHus
OCYLLEeCTBISETCA MyTeM BBe—
OeHUA B pacnnae cneuuanb—
HbIX (DJIIOCOB Ui 06PabOTKOM
pacnnasa WHEPTHbLIMK rasamu.
Han6onee wwupokoe npume—
HEeHVWe B MarHVeBOM MpPOU3—
BOACTBE TMOJy4nnio papuHu—

OcHoBHoli thakTop, onpe— :

BAEMOCTBIO, YTO ITO3BOAS-
€T IPW H3TOTOBACHHH
CBAPHOW  KOHCTDPYKLUK
BMECTO KAENAaHOW CHU-
BUTH Bec u3perusda. OcBoe-
HO ABAa TUIIA CBAPKYU — aB-
TOMaTU9eCKasi aproHHO-
AyToBas U Aa3epHas. Ob6a
BapHaHTa IO0Ka3aAu XOPO-
L€ PE3yABTATEL
[TpoMEBIIIA€HHOE TIPO-
W3BOACTBO  AWCTOB H
IIPECCOBAHHBIX  NPOGU-
A€l OCBOEHO Ha KaMmeH-
CKO-YPaAbCKOM  MeTaA-
AYPTAYECKOM 3aBope (AO
«KYM3»). Aucter u3s
caraBa 1370 B Buae 060-
rpeBaeMbIX AOGOBBIX 06-
IMUBOK M rodpa TpeA-
KDEIAKOB  IIDOXOASIT OII-
poboBaHHE Ha HOBOM
camoneTe AH-148 (AHTK
uM.O.K.AHTOHOBA).

conen.

Fenenpuk
2—5 ceHTabps

5-1 MexayHapogHas
BbiCTaBKa U KOH(epeHLusa

Mpuyem copepxaxve
OCHOBHbIX KOMMOHEHTOB chsitoca
COOTBETCTBYET 3BTEKTUKE. [ns
TOro 4TO6bl hnoC yAOBNETBO—

PAN HY>KHbIM TPEBOBaHMAM, ero
OCHOBY KOPpPeKTupyoT fobaB—
Kamu. .

®nitoc 3ameLUnBaeTcs B Mar—

poBaHve chrocamMu Kak Ham—
6onee paumoHanbHbIA Cnocob
MOJIy4eHUs1 Ka4ECTBEHHbIX OT—
JIMBOK AN aBMaKOCMUYECKMX

n3nenuvin.

PadmHupytowymii e

npeacraBnsieT cobol  cnnas
XJIOPUCTBIX WU PTOPUCTBLIX

UHxceHep
Pycnan Banees

OcobeHHO pesko BenuunHa
OCTaTOYHOM MHAYKLMM MPWU Tpa-
OWMUMOHHOM MNErMpoBaHWMM napaet
B marepuanax cucrembl Nd-Fe-B.
Mccneposahus, npoeefeHHbie B
BUAMe, nokaszanu, yto B nepsyto
o4epefb 3TO CBSI3aHO C MPUHLM-
NUanbHbIM U3MEHEHMEM (ha30BO-
ro cocrasa marepwuanos Nd-Fe-B
C BbICOKOW CTeMNeHblo ferMpoBa-
HUSl TSDKENbIMU pefKo3eMenbHbI-
MK n kobanbtom. Okasanocsk, 4To
NpH TaKOM NErMpoBaHUM MOSBIS-

HOM TEXHUKU B MOPCKUX

YCAOBUSIX TpeOyeT 3Ha-
HUW OCOOEHHOCTEH OKpY-
JKAoWed KAUMaTUIeCKOn
30HEL. MOpDCKOI KAMMAT,
OCOOeHHO  cyOTpomnmdec-
KUM U TPONWYECKHUM, Xa-
PaKTEPU3YETCS BHICOKUMIF
SHAYEHHUSIMH OTHOCUTEAL-
HOW BA@KHOCTH (Goree
80%) 1, ecrecTBeHHO, IpH-
CYTCTBHEM B aTMocdepe
uoHOB xAopa. Coueranue
9TUX ABYX (DaKTOPOB U OII-
PeAensieT  KOPPO3WOHHYIO
aQrPeCCHUBHOCTE BO3AEHCT-
BHSI Ha TEXHHUKY, SKCIIAya-
TUPYIOILIYIOCS B 3TOM 30HE.

INpoBepenubIe B BUAM
VWICCAGAOBAHHS ITOKA3aAH,
YTO, HECMOTPS Ha KaxKy-
LTYIOCST HACHTUYHOCTE MU-
KPOKAMMATA B KAKOU-AMOO0
NPUMOPCKOX 30HE, HHTEH-
CHBHOCTb KOPPO3WHK aBHa-

ODHUOHHEBEIX MaTepPHUAAOB B

KCIIAyaTallust aBUAI[AOH-

HUEBbIV pacnnae Mpu onpede—
NEeHHON TemnepaTtype, 3aBucs—
Ler OT CUCTEMbI CMaBa, B KO—
nnyectee oT 1 40 5% OT macchl

totcsi Gopcogepralme hasbl,

' KOTOpble 3HAYUTENLHO YMEHb-
LIAIOT BENMUYMHY OCTAaTOMHOM WH-
LYKLUMK.

3apaua 6nokuposaHWs 06-
Pa30BaHMs yKasaHHbIX thas npu-
Bena K paspabotke npuHLMIM-
anbHO HOBOM CMCTEMBI NErMpo-
BaHMs MaTepwuana, OCHOBaHHOM
Ha 3aMeHe YacTW Heoauma Apy-
MMM NTETKMMHW PEAKO3EMENbHbI-
Mu (Npaseopum, MTTPUH, LiepHi

ST Uhrepecho: otmeTtuTs,
YTO yKa3aHHble aeMeHThI Kpak-
HE OTPMLATENbHO CKAa3bIBAlOTCS
Ha CBOMCTBaX «OBbIYHBIX» Mar-
Hutos Nd-Fe-B. U paHee Hukor-
fa He NMPUMEHSNCE.

Ha ocHose Ttakoro nerupo-
BaHMs B BUAMe paspabotatbi
MaTepMansl C BbICOKMMM 3Haue-
HUSIMW OCTaTOYHOM WHAYKLWW W
TKWU. B HacTosiee Bpems Ha mx
ocHoee pa3spabartbiBaloTcs Mar-
HUTbl KOHKPETHOH reoMeTpHH
(B wacTHocTH, KonbLeBbie Mar-
HUTbI C PafWanbHOM TEKCTYpPOH)

AN MCMbITaHWMKW B HU30ENUSX.

IIpeAeAax 3TOM 30HBI pas-
AvuHa. [Togemy?

YTOGEI OTBETUTH HA STOT
BOIIPOC, IIOTPeOOBAAOCH B
TeYeHUe AOCTATOYHO AAHU-
TEABHOTO BpeMeHH (2 ropa)
HAabWpaTh CTATHCTUKY TIO
U3MEHEHWIO KOHIEHTPAIuu
HOHOB XAOPa Ha Pa3AMYHEIX
PAacCTOSHHAX  OT  MOpS.
CTeHABI AAS OIpeAeneHHs
KOHIIEHTPAIMH HOHOB XAO-
Pa IO METOAY «CyXOro IIO-
AOTHa» M 3KCHO3UIUHA 00-

HoBeuen 1 nepcnekTHBHOW pa3pabotkoin BUAM sBnsieTcs BbICOKO-
TPaAMEHTHLIH TEXHOMOTHYECKMH NPOLecC MMUThbS MOHOKPMCTANNHYeCKMX

nonarok Typ6uH. C HMM CBSIBIBAIOT HageX /bl Ha MOBLILICHHE Temnepa-
TYpPEl ra3a nepeq Typ6uHok oo 2200° K, uto Heo6xonumo gns co3aaHus
[ABUraTenen HOBOro MOKONEHMUS.

y4aCTHMKOB paborT.

aBvaLmm.

pacoT HeobXoAMMO B BO3MOXHO KOPOTKOE
BPEMS OnpeAenuTbcs ¢ TUmamu annaparos,
VX 0BJIMKOM, CPOKaMM1 U CTOMMOCTHIO pa3pa—
6OTKW, CO3AATH UX PSAbI. A TAKXKE YCTaHOBUTL
. NocnenoBaTenbHOCTb, HOpMbl OpraHU3aLum u

INo Kak1M e HanpaeneHnsIM HameyeHa u
yxe npoeogutcs TAHTK HayyHo-uccriemo—
BaTesibckas paboTa, NogYMHEHHas peLeHnio
3aa4 CYCTEMHOro CUHTe3a? :

Bo-nepBbiX, HaMeyeHo npogomKeHne nc—
CrefjoBaHwii Mo OLEHKE YCMOBMIA Ha MOBEpX—
HOCTM MOPEN 1 OKEaHOB M B MPUGPEXHBIX

. paiioHax (BonHeHue, napaMeTpb armocdepsl,
COCTOsIHNE aKBATOPWIA), FOEe BO3MOXHA 3KC—
nnyaraunsi netatesibHbIX annapaTos rmapo—

Bo-BToOpbIX, Npepnonaraetcs paciumpe—
H/e paboT Mo cosgaHuio GaHKka mapameTpos
CYLLECTBYIOLLMX 1 NEPCMIEKTUBHBIX FPY30M0TO—
KOB B pas/inyHbIx paiioHax M1poBoro okeaHa,
MPUGPEXHBIX 30HaX. A TakKe 0 HEOBXOANMBIX
TPaHCMOPTHbIX CBA3AX C KOHTUHEHTANbHLIMM
LieHTpamu. 3To MO3BONIAT ONPeAensTh BaK—
HeWwmMii napameTp obnuMka annapata — ero
B3JIETHYIO Maccy, OPUEHTUPOBATHLCS B Kilacce
MPOTOTYUMOB U aHAmMOoroB.

_ B-TpeTbux, TpebyeTca ycTaHoBUThL CBS3b C
MOTEHLUManbHbIMA - y4acTHUKaMM  MpoLeccoB
3aLnTbl 1 ocBoeHU MnpoBsoro okeaHa, npy—
GpexHbIX PaioHOB 1 TYLLEHMS! MOXXapOB 3e/1e—
HOro NMoKpoBa 3emsn C LENbio MakKCUMansHO
BO3MOXXHOIO BbISIBMIEHWS] TPE6OBAHUI K leTa—
TeMbHbIM ‘annaparam ryapoasvaumm U K He—
00X0AUMbIM CpoKaM Hadasia ux aKcriyaTta—
Lmm.

B-4eTBepThiX, HEOOXO4WUMO CO3AaTh Ha
TAHTK 6aHK gaHHbIX MO OLeHKe CTOMMOCTU
CTPOUTENbCTBA, 060PYAOBAHNS 1 KCTyaTa—
LW MHAPACTPYKTYpbl  Pas3nuyHbiX  BUAOB
TpaHcnopTa (aBTOMOBUIILHOTO, >KeneaHoho—
PO>XHOr0, TPY6OMPOBOAHOO, MOPCKOr0, aBna—
LIVOHHOrO).

Hameuero Taroke coBvecTHo ¢ PAH, LIA-
', LIHAW vm. A.H.Kpbinosa, MAW, LIKE CIK

M. P.E.AnekceeBa n Opyri—
MW 3aMHTEPEecOoBaHHLIMI  OpraHU3aLUsMU
NPOAO/IDKUTL  Hay4HO-VMCCefoBaTeNbCKUe

paboTbl M0 CMHTE3Y 1 KPUTEPHATTLHOIA OLieHKe
neTaterbHbIX annapaTtoB rMapoaBuaLyy, no—
MCKY HOBbIX MPUHLMMMANBHBIX. Y KOHCTPYK—
TUBHbIX PELIEHWI MO MOBbILLEHMIO MX MOpEe—
XOAHOCTW. I B KOHEYHOM CHETE, K CO3AaHNI0
lNpesngeHTcKoM  mporpammbl  paseUTUS
rMapoasvaLm.

no rugpoasvauuu

MHxxeHep
Oner MayneHos

LumxThl.  PadmHupytowas - xe
CMOCOOHOCTb  (hfitoca  3aBUCUT
OT . BEMNYMHBI MOBEPXHOCTHOMO
HaTsKEHWS Ha rpaHuLe C BKIo—
pacnnasom. U
yAenbHoro Beca ntoca: 4Yem
Gonblue yaenbHbLIM  Bec, Tem
nerye dnioc ygansercs U3 pac—
nnaea, 0CaXx4asch Ha OHO TUr—
ns. B kadectBe yTshkenutenei
NMPUMEHSAIOTCA conun, obnagan—
Lyre 60MbLWNM YAENbHBIM BECOM
(xnopuabl 6apus, kanbums).

[na obecneyeHns mexaHw—
YeCKOI »KeCTKOCTH CMEeCH Xmo—
pPVboB  MPUMEHSIIOTCS  Hepac—
TBOPUMbIE BO hntoce U HenT—
pasibHble MO  OTHOLIEHUID K
cniaBy BeliecTBa — Hampuvep,
okucb Mmartmns MgO. Vinu pac-
TBOPUMbIE BELECTBA, NOBbILLIa—
toLiMe BA3KOCTb chiitoca.

Tak Kak XJlopucTble comn
06nafalT MO OTHOLWEHWIO K
OKMCU MarHusi 6ombluer no—
BEPXHOCTHOM aKTUBHOCTHIO,
4yem TopuCTble, HEo6XoAMMO
£06aBnaTh K docy onpene—
JIEHHOE KOJIM4YecTBO (hTOpUC—
ThbIX COMen.

®TOPUCTLIE CONM YaCTO 06—
pasyior ¢ MgCl:, KCIl.MgCl: un
CaCl. aBTEKTUYECKME COoBANHE—
Hus. CnepgoBaTensHo, npubae—
JieHne (PTopUCTbIX comen K
X/IOPUCTHIM B KONMUYECTBAX, He
MPEBLILIAIOLINX SBTEKTUHECKYIO
KOHLIEHTpaLuto, MOHWXAoT
TOYKY MnaBnenus ctoca,

Ona Toro 4To6bLI Chenath
nioc ManoyyBCTBUTENbHLIM K
Temnepatype v crnocobHbIM

YeHnsMn n

Bz

CMa4ymBaTtb CTEHKU TUFAA UK
.MOJ neyn, B Hem JOMKEH 6bITh
U30bLITOK XIIOPUCTOrO  Kanus,
X/TOPUCTOrO MarHusi U Apyrux
XJIOPUCTBLIX COMEN MO OTHOLLEe—
HUIO K cofiepXXaHuio hTopuc—
ThIX CONEN.

[o6aska TOpUCTOro
KanbLUua B Konu4ecTtee 2% u
6ornee CHWKAET MOBEPXHOCT—
HYI0 aKTMBHOCTb cbnitoca Mo
OTHOLUEHUIO K >XWUAKOMY ' pac—
nnasy. [lo6aBka e okucu
MarHusi okasblBaeT obpaTHoe
BnusiHve. [lobaBKa XJIOPUCThIX
Conenm  LenovHO3eMesbHbIX
MeTarioB, 0CO6EHHO XIOPUC—
TOro 6apusi U XNOPUCTOro Ka—
JIns, a TakxKe COeAVHEHUI ce—
Pbl U OKWCIIOB >Kernesa MoBbl—
WaeT aKTUMBHOCTb chnioca K
pacniaBy W HemeTannmyec—
KM BKMIOYEHUAM.

Mpy 3amelumBaHum cnioca
B CMfiaB MPOUCXOAST CMaqu—

BaH/e WM - B3BELUEHHbIX B
crnnase MeTannmyeckux
BKJIOYEHUN,  aacopbuust u

ocaxxaeHue Ha aHo. OpgHako
cnegyeTr uWMeTb B BUAY, YTO
HenpasunbHbIN BLIGOP (hrtoca
1 HeBepHbIe PeXKNMb! €70 Mpy—
MEHEHWA ans pahuHMpoBaHUA
MOryT Bbi3BaTh (HMOCOBYIO
KOPPO3UIO OTJIMBOK.

B HacTosiee Bpemsi crie—
Luuanicramm naboparopuu
MarHmeBbIX Y NUTENHbLIX ano—
MUHWEBBLIX cnniasoB BUAM
paspa6oTaH BbICOKOMPOYHbIN
cnnae cuctembl  Mg-Zn-Zr,
AOJ15 BbINIaBKU KOTOPOrO CO—
3[aeTCs HOBbIN YTsHKENeHHbIN
paduHvpytowmii cntoc. Mpu—
TOTOBJIEHbI OMbITHLIE NAPTUN U
npoBeAeHo 1x onpobosaHue B
nuTeiiHom Lexe BUAM.

XoTenock 6bl  06paTUThL
BHUMaHWe CreuuanucTos Ha
TO, YTO AJ1A MONYHEHUS OTNN—
BOK 13 CrnaBoB cuctembl Mg—
Al-Zn noBbIWEHHON YUCTOTHI
(M4ny, M50y, BMJ118) cne—
OYET NpuMeHaTb cpntoc PI15-3,
a He LIMPOKO MPUMEHSIIoLUICA
BW/-2.

HavanbHuk
naboparopun YHTL]
BaneHTMH CeMeHblyeB

PasloB K3 DAAKHPOBAHHEBIX
Y HENAAKHMPOBAHHBIX AMC-
TOB criaaBa A 16T 66IAH yeTa-
HOBAEHEI B 50, 100, 200, 500
u 2000 M oT MOpsi.

B pesyabraTe mpoBepeH-
HEIX MCCAEAOBAHUN yAAAOCH
YCTaHOBUTH, YTO C POCTOM
PACCTOSIHUSL OT MOPSI KOH-
IIEHTPALKs KIOHOB XAOpa Ia-
paer. Ilpuuem Ha camom
OAM3KOM K MOpPIO CTEHAE
(50 M) m HamGonee ypaneH-
HOM OT Hero (2000 M) KoHIeH-
TPAIYsI HOHOB XAOPa OTAMYA-
Aack 6onee yeMm B 10 pas!

Takoe oTAMuUME B KOH-
LEHTPAlMK MOHOB  XAOpa
00YCAOBAMBAET ¥ pAa3AWY-
HYIO HHTEHCHBHOCTH KOPPO-
3UH: CKOPOCTb KOPPO3HH,
IIAOIIAAL U TAYOHWHA KOPPO-
SHMOHHEIX IOPa’XEHUM 006-
Pas3IoB yORIBAIOT C yBEAWUE-
HHEM PacCTOSHUS OT MOPSI.
A BpeMsi A0 IIOSIBACHUS TIep-
BBIX 09aroB KOPPO3UM COOT-
BETCTBEHHO PACTET.

YCTaHOBAEHO, UTO AeCs-
THKPATHOE CHIDKEHUE KOH-
LEHTPAjiy HOHOB XAOpa B
Bo3ayxe (50 M u 2000 M oT
MODpsi) IPUBOAUT K CHIYKE-
HUIO IAOIIAAM KOPPO3HOH-
HEBEIX IOPaKeHUM MAAKHUPO-
BaHHBIX AWCTOB  CIIA@Ba
AL6T B 3 pasa, TAyOWHEL
KOPPO3MOHHEBIX TOPa’keHUH
— B 9 pas, cKOpoCTH KOppPo-
83U — B 25 pas. IIpu sToM
TAyOMHA KOPPO3UOHHEIX II0-
PaKEHHM BO BCEX CAyYasTX
HE TPEBBIIIAET TOAIIMHY
IAAKHPYIOUIETO CAOS.

OTMeYeHO W pa3AugHOe
TIOBEAEHNEe OOpaslioB, IIOA-
BEPrIIMXCS HCIBITAHUSM B

. P@3HBIX YCAOBHSIX: Ha OT-

KPBITOM arMocepHOH
TAOLIAAKE U ITOA HaBECOM,
0b6eCcIeunBaroUIUM CBOOOA-
HYIO0 NUPKYASIIUIO BO3AY-
Xa, HO MCKAIOYAIOUIUM II0-
TIaAaHKe Ha 0OpasIsl aTMO-
CHEepHBIX OCAAKOB U IIPS-
MO} COAHEYHOM papHaliu.

3AeCh MHTEHCHBHOCTH
KOppo3u:u 00pasloB, Hc-
NBEITAHHBIX II0A HAaBECOM,
OKasanack B 2 — 2,5 pasa
BBIIIE, YeM B YCAOBUSIX OT-
KPBITOM aTMoCchepHOIt
IIAOIIAAKY. DTOT PE3YALTAT
He B [TIOAB3Yy HaBeca 00bsIC-
HSIETCSI TEM, YTO Ha OTKPEI-
TOHM TMAOIaAKe arMocdep-
HEIE OCAAKH HTPAIOT IIPO-
(hurakTHIECKYIO POAB,
CMEIBasT HAKOIIUBIIIKECS Ha
06pasmax HOHEI XAOpa.

OcobeHHOCTH * KOpPO-
S3UM B MOPCKOM BAQKHOM
KAWMaTe 3aKAIOUYArOTCS B
TOM, YTO B IIA€HKE BAArd Ha
MeTanAe 00pa3yIoTCs SAEK-
TPOAUTEI C PA3AWYHOM KOH-
LeHTPalWel MOHOB XAOpa.
IMpraem uem GavKe K MO-
PIO HAXOAWUTCS CAMOAET,
TeM OOABIIIE MOHOB XAOpa
OyAeT copepKaThca B 006-
PA30BaBIIEMCS SACKTPOAK-
Te. 1, Ha060poT, ueM Aanb-
11e OT MOps 6YAeT 6asupo-
BaThCS TEXHUKA, TEM C
MEHbIIeN KOHIEHTPAIHeH
00pa3yIoTCsI SACKTPOAWTEL

TTpoBepeHHEIE BCCACAO-
BaHWsI MO3BOAWAM CAEAATH
BBIBOA, UYTO  XpaHEeHHe
ABUALIMOHHOW  TEXHHKH,
Oasupyromielics B IIpH-
OpEe’XHOU 30He, I[eAeCc006-
PAa3HO OCYIIECTBASITH Ha
PAacCTOSHUAX He MeHee
2000 M oT ypesa BOABL, TAE
3HQUUTEABHO HIKE KOH-
IEHTPAIUs HOHOB XAOPA H,
CAEAOBaTEALHO, MEHee ar-
peccuBHa aTMocdepa.
Bo3MOXXHO Takke xpaHe-
HHE€ TEeXHHKHU B 3aKPBITHIX
aHrapax (HO He IIOA HaBe-
com!). A ecam Takas BO3-
MOYKHOCTE OTCYTCTBYET, TO
U3AEAUST CAEAYET XPAHWUTH
TIOA OTKPBITEIM HEOOM.

T

AJORBERPHIM YOyl

J

=

ABuratrenei IV noxonenms

3a cYeT NpMMeHeHHus

HOBbIX MaTepMasnioB M MOBbILEHHMS
pabounx TemnepaTtyp OTHOLUEeHMe
TAMM K Macce JOMKHO
Bblpacti go 20:1

(BmecTo cerogHawmnmx 8:1).
A pacxopbl TonnMBa —
yMeHblwMTbCa ¢ 0,6 go 0,4 kr
Ha 1 Kr T9r4 B vac.
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[ns akckypca B uctopuio ectb Becomsiii noson — 70-netne
CO AHs ocHoBaHus LleHTtpansioro KB mopckoro camoneTocTpo-
€HWA, CcTaBlUero ocHoBoW HblHewHero TAHTK. MmenHo B 1934
ropy, cornacHo npukasy [naBHoro ynpasneHWs aBMaLMOHHOM
MPOMBILUNEHHOCTH HAPKOMaTa TSKENOoro' MaluMHOCTPOEHMS, Bbi-
110 MPefyCcMOTPEHO co3faHue Ha 3asope n/s 86 cneumanbHoro
nofApasfenelns BO rnase C rMaBHbIM KOHCTpykTtopom I. M.Be-
PHEBBIM. ;

leopruii Muxainoeuu Bepues pykosopun konmekTusom 34
rona. Ha ero pomio BbiNanu nepuoabi Bo3poxaeHWs oTeuect-
BEHHOM ruapoaBsuaLM, ocHalleHus BoeHHo-mopckoro tnora
CTpaHbl rMgpocamonetamm M amdubusmu, nuxonerse Benukori
OreyecTseHHON BOWMHbI, NEPEBOAA rMAPOABMALMM Ha peaKkTHs-
Hyto Tary. B uenom 3a ato Bpems 6bino paspabotato, nocTpo-
€HO W MCMbITaHO 22 TMNa neTaTenbHbIX anNapaTos, M3 KOTOPbIX
TONbKO 2 HEe SBNSMMCH MMAPOCAMONETAMH.

CepuiiHo. cTpounuce M 3kcnnyaTMpoBanuch Ha dnotax 10 tn-
nos —-moutn 50% Bcex cosganHbix LIKE MC camoneros. Cy- |
LecTBeHHylo ponb gns BM® cbirpanu Takue rMOPOCaMoneThl,

aKT, YTO CO3[aHME OTEYECTBEHHbIX PEaKTMBHBIX CAaMOMETOB. |.
Be-10 u Be-12 6bino LenMKom M NONHOCTbIO 3acnyrol Konmek-
tusos TAHTK, LIATU u gpyrux WHCTUTYTOB OTEYECTBEHHOM aBMa-
LMOHHOM MPOMBILLNEHHOCTH, TaK Kak MHbopMauumn o pabotax B
3101 obnacTu 3a py6emom K Ham MpaKTUuecKu He nocrynano.

' He cekpert, uto camonetsi Be-10 cnocoBcrsosany CpbIBY.
AMEPUKAHCKWX arpecCHBHBIX MNaHOB aBMAaLMOHHONM KOBPOBOK
aTOMHOM aTtaku Ha esporneiickyio uyacte CCCP. A nossneHue Ha
Aexypcree BM® npotuBonogouHsix amdbubui be-12 cpenano
BO3MOMHbIM KOHTPONIb 33 pPeWfaMM MHOCTPAHHBIX aTOMHbIX
MOAMOAOK B HEMTPankHble M conpepenbHbie BOabl.

OpHako B koHue 60-x nocne cospanms be-12 8 CCCP HacTy-
MM KPUSKC MHTEpeca K rMapoaBMaLyu. 3aKasos Ha Hee MpaKTH-
YECKM He CTano, a Ha ruMapocamoneTbl Afs MUPHbIX Lienei
CPEACTB He HAaxo@uNioch C MOCNEBOEHHbIX neT. dT1a obcTaHoBKa
cnposouuposana 6onestb . M. bepuesa, 3actasus ero & 1968 r.
yexatb B Mocksy.

KonnekTus Bosrnaeun Anekceii Kupunnosuu KokcranTuHos.
OH nowen Ha MPoAOMKEHME FUAPOABUALIMOHHON TEMATHKM, Ans
HEro B3ANCs 3a peanusaupio camorneTta-ampubumn BepTHKanbHO-
ro B3neta-nocagku BBA-14 ussectHoro rnaeHoro koHctpykTopa
P. Jl. BaptuHu. 3ToT yauBuTEnbHBIN 3KCNEepPUMEHTanbHbIM Camo-
neT nouth Ha 8 net cran ans Bonblueli YacTH KONNeKTMBa HacTo-
SN MHXXEHEPHON akagemwuen. TexHuuyeckue PELLEHUS, KOTO-
-Pble HyXHO BbiNo HaXoAMTb NpK ero cospaHum, Tpebosany M3o-
6peTaTentHOCTH Ha CaMOM BLICOKOM YpOBHE.

Momumo atoi Temsl, 6bino nonyueHo 3apaHue Ha TPU cyxo-
MYTHBIX 3BMALMOHHBIX OBOPOHHBIX KOMMNEKCa, CPemu KOTOPbIX
6bin M CTABLIMIA BMOCNEACTBMM LUMPOKO M3BECTHBIM KOMMNEKC
AKPJIOH A-50, 6e3 koTOporo Bpsifi i MOFNO COCTOSTLES CO-
rmawen1e c 3anafjom O BbiBOAE KpbinaTbix pakeT w3 Esponsi.

B stor nepuon A. K. KoKcraHTuHOB cymen ybenutb pyko-
BOACTBO CTpaHbI M [OBUTLCS hMHAHCHPOBaHMS pa3paboTku Pas
aKTMBHOM amcmbun A-40. Kak BbiScHMnoce nocre nosny4yeHuns
3apybexHoli MHdOpMaLMM,  oHa NPEeB3oLlna  peaKTMBHYIO
90-TOHHYIO amepHKaHCKyIO NeTaloLLyto noary «Cu-Macrep»,
MOCTaBMEHHYIO MOCME MCNbITaHUK  Ha - Boopy»keHWe (Hayano
8 1955 r.). :

Camorner xe A-40 rpana uHas cynsBa. OH Bbigepan ro-
CYRAPCTBEHHbIE MCMbITaHMS, C 6oMbluMm yBaxkeHMeM Bbin BCTpe- .
Y€H aBuacneuuan1cTamu scero mupa. Ho apmus u driot yrke Ha
NEpBbIX 3Tanax PegOPMHPOBAHUS CTPaHbI MLLMIUCH BO3MOMK-
HOCTM onnatutb pabotel no Hemy. M A-40 ocrancs HenpeB30ii-
AEHHbIM COBPEMEHHBIM, HO BCErO ML OMbITHLIM CaMONETOM.

STOT camoneT npu AanbHOCTM MoMeTa OKONo 6 ThiC. KM M
MOPEXOAHOCTU MO BETPOBOM BONHE 00 2 M YXe CerofHs cno-
COBeH BECTM KOHTaKTHbIK MOHWTOPMHF MWPOBOrO OKeaHa, Bbi-
NONHATL OMepaLyMM Mo ero 3awiute. MHbIMM CNoBamMM — pabo-
1atb Ha Bynyiwee! MNpu A.K.KoHctaHTUHOBe 6bin Takke BbInon-
HEeH psapn McCnefoBaHMM MO MEpPCNEeKTMBHONM TEeMaTMKe, Hauatbl
pabotbl no amepubun Be-200. s

Ho Bpems 6epet csoe. B 1990 r. Ha nocT rnaBHOro KoHCT-
PYKTOpa M OTBETCTBEHHOrO PYKOBOAMTENS KONNMEKTMBA Bbin Ha-
3HaueH leHHapui Cepreesud MaHatos. Mpu Hem Gbini npopon-
XeHbl pabotbl Hap A-40, Be-200, be-1201, Be-121-200, Be-103,
Be-32K u ppyrumu Temamu. Cpepm Hux ocobo BbIJENSNETCS KOH-
TPAKTHas Tema c 3apybexHbIMW hMpMamW MO co3paHHio
AKPJIOH A-50M.

Ha sTom 3Tane npuiunocs focTatouHo KpyTo UsmeHMTb Kypc
DUPMBI M NEPENTH Ha KOHBEPCMOHHYIO TEMAaTMKy, OCHOBOM KO-
TOPOM CTanu' MPOTUBOMOXKAPHbBIH MHOFOLLENEBON CamoneT-am-
p1bus Be-200 n Hebonbluas amcpubus Be-103.

C uenblo peanusaumMn 3THX NPOEKTOB BbINO HamaXeHo Nno-
AOTBOPHOE COTPYAHMHECTBO C KPYMHEHALIMMM aBUALMOHHBIMM
obbenuHeHnammu Mpkytcka u Komcomonbcka-Ha-Amype. Mpo-
BefeHa Bornbluas. paborta no ceptudmnkaumm be-200 u Be-103,
nonyyeHbl CepTMUKaThl TMNa M NETHOM FOLHOCTHM, MO3BOMSIO-
LiWe NpofaBaTh 3T MaLUMHBL ; !
HakoHew, ans npueneueHns BHMMaHUs 3apyBesxHbix nokyna-
Tenei k camonetam TAHTK, a cneumanucros — k npobremam
TMAPOaBMaLyK Gbin opraHW3osaH M cTan perynspHsim «Tugpo-
aBMacanoH» B FeneHpumke.

B Hactosiuiee Bpems konnektus TAHTK um. I'.M.Bepuesa
BO3rNaBMsieT reHepanbHbli AupekTop Buxktop AHaTonbesuu
Kob63es.

S e S S PR S T e

Kak MBP-2, be-6, be-10, amcpubun be-12. OcobeHHo BaXeH i g =

HATHE «OUOIIOBPEIKACHUSIY.
OHO 03HayYaeT pa3pylleHue Ma-
TEPUAAOB ¥ M3ACAI, TIPOTEKA-
Iolllee B pe3yAbTaTe BO3AEHCT-
BHSI Ha HUX MUKPOOPTaHH3MOB;
HAaCEeKOMBIX, TPBI3yHOB. IIpo-
GremMa OHOIIOBPEKACHHMN 0CO-
OEHHO OCTPO BO3HMKAA B Ha-
el crpaHe B 60-e TOABI Ipo-
IIIAOTO BEKA B CBS3Y C pacIIvipe-
HAEM  5KOHOMMYECKOIo H
TEXHUYECKOTO COTPYAHUIECTBA
CO CTpaHaMW, PaCIOAOKEHHBI-
MU B 30HaX C CyOTPOIMIEeCKUM
¥ TPOIIMYECKHUM KAUMATOM.
MUKPOOPraHU3MEl — IPH-
OBl 1 OaKTepHUH — eCTh IIOBCIO-
Ay. UIX JKH3HEAESTeABHOCTh
OKa3bIBaeT HETaTUBHOE BAHS-
HIUE Ha MaTEPHAABl U U3AEAWST
TexHuKW. Cpepr MHKDPOO[Ta-
HHU3MOB IIA€CHEBBIE TPHOBI —
HauboAee aKTUBHEIE 6HOpa3py-
mmrenr. OHU eCTh HOBCICAY,
oHM GyKBaAbHO OKPYIKAIOT FHac,
HaXOASICH B BO3AyX€, B TIOHUBE,
Ha IIOBEPXHOCTHU OKPY KAIONIIX
HAaC IPEAMETOB.

I'pubsl GEICTPO PacTyT, 00-
AAAQI0T MOIIHOM U AaOHALHOH
(hepMEeHTaTUBHOM  CHCTEMOH,
TIO3BOASIIOIIEH MM HCIIOAE30-
BaTb AAST CBOEH JKU3HEACSTEND-
HOCTH OOABIION KPYT MaTepya-
AOB KaK IPUPOAHOTO, TaK U MC-

KYCCTBEHHOTO  IIPOHMCXOJRAE-
HUS,
KoamgecTBo TAECHEHBBIX

TpPUOOB OYEHB BEAMKO M IOCTO-
' SIHHO yBeAmdHBaeTcs. [Ipmiem
BO3HUKAIOT HE TOABKO HOBEIE
BHAB], HO M COOBLIECTBa BEAOB
TIAECHEBEIX TPHOOB — MHKOIIE-
HOS3EL

Cmophl IAECHEBEIX I'PHOOB
CIOCOOHBI AAWTEABHOE BpPEMsI
COXPaHsATH JKU3HECIIOC00-
HOCTB, A 3aTeM IIpYU BO3HUKHO-
BeHWM OAArONPHSATHEIX YCAO-
BUH —— OTHOCUTEABHOM BAAJK-
HOCT Bo3ayxa 6oaee 50% H 1O-
AOPKUTEABHBIX 3HAYEHMIX
TEeMIIEPaTyphl — HAYMHAIOTCS
IIpOpacTaHue CIIOP ¥ Pa3BUTHE
TPHOHOTO MUIIEAWST — TEAA TP~
fa.

HauGoaee CyIneCTBEHEHBIM
BpEA IAECHEBbIe TPUOLI HAHO-
CSIT APEBECHBIM MaTepHajsaM,
TKaHAM, Ppe3WHaM, IAEHKaM.
OKa3sblBasi XWMHYECKOe HO3-
AECTBUE, OHHU YXYAIIAIOT ACKO-
PaTHBHOE KadecTBO MaTepHa-
AOB HHTEPLEPd, ONTHIECKUE
CBOMCTBa CTEKOA, IIPOHHI[ae-
MOCTh IAEHOK, M3MEHSIOT IO-
BEpXHOCTHEIE 3JAEKTPHYECKHE

4 ApyTHe pusHIecKyue CBOMCTBA.
B paAHO3AEKTPOHHEBIX yCTPOUCT-
Bax MOTYT BO3HUKATH 3aMBIKaHUS
Ha MOHT& KHBIX TIAATAX, TPOKCXO0-
AUTH Pa3pyIIeHNs U30AAHOHHO-
TO CAOsI, IIPUBOASINVE K KOPOT-
KUM 3aMbIKaHUSIM.

Cy1iecTBEHHEIM BpeA MHK-
POOPTraHU3MEI HAHOCSAT HedTe-
TIPOAYKTaM, KaK B IPOIecce MX
XPaHEHUs, TaK U B XOAE 3KCIIAY-
aranuu. [losTomMy mnpobaema
MHUKPOOMOAOTHIECKOTO  IIOpa-
JKEHWSI TOIIAUB ¥ TOTIAWBHBIX CH-
CTEeM — OAHA W3 HauboAee BakK-
HEIX.
MUKpPOOPraHu3Mel, Pa3BHBa-
SICh Ha paspene (a3 «TONAHMBO —
BoA@», 00pas3yioT 6uoMaccy H ar-
DPECCHBHBIE IIPOAYKTEL JKI3HEAE-
SITEABHOCTH. Pe3yAbTaTOM 3TOTO
Tporecca MOKET OBITh OTpHIla-
TEeABHOE BAWSIHHME Ha KadecTBO
TOIIAWBA X MaTEPHaAOB TOIIAWB-
HBIX CHCTEM, paspylleHue 3a-
IMUTHBIX TOKPBITHH EMKOCTEH,
HapylLIeHHe TepPMETHIHOCTH Kec-
COH-0aKOB, aKTHBH3alKsI KOPPO-
3MOHHEIX TIPOIIECCOB, 3aCOPEHUe
TOIAMBHEIX  CHCTeM (6axos,
(bUABTPOB, HACOCOB).

OcobeHHO MHTEeHCHBHO MHK-
POOPraHU3Mbl Pa3BUBAIOTCS IPH
TIOBEIIIEHHBIX TEMIIEPaTypax u
BAQKHOCTH, YTO XapaKTEPHO AASE
CTpaH C TPOIMYECKUM U CyOTpo-
mI4ecKuM KauMaToM. OpHaKo U
B OoAEe YMEPEHHOM KAUMATe H3-
BECTHO OOABIIIOE 9HCAO CAydaeB
TOpayKEHUsI UMM MaTEPHAAOB U
HBASAUH.

TIpUMEHUTEABHO K aBHALlMKA
HaunboAee aKTyaAbHEIMU IIPOoOAe-
MaMH ~ MHMKPOOHOAOTHYIECKOTO
BO3AEHCTBHSL SIBASTIOTCST 3aparke-
HYEe TOIAUB, BEIOOD aHTHCENTH-
KOB AASI MaTEPHUaAOB HHTEpPLEPA
CaMOAETOB. A OAWH B3 OCHOBHBIX
c110co00B 3alTUTE — BBEACHHE B
COCTaB MaTEPHAAOB Pa3AMYIHBIX
OHOIUAHEIX A0OABOK, IPEISTCT-
BYIOIUX DPa3BUTUIO IINECHEBBIX
puboB. Ilopbop AobaBOK —
CAOJKHAsI, MHOTOLIEAEBAsI 3aAada.

Bospacraiolme TpebosaHus
K MexaHM4ecKuM, Tpubonoriye-
CKUM W 3alUWTHBIM CBOMCTBaM’
XPOMOBbIX MOKPbITHH MPUBENU K
CO3[aHMIO  3MEeKTPOMNMUTOB, CO-
LepiKallyx pasnuuHble HaHCMo-
poLuku (anmas, oKcup, anomu-
HUs, Kapbuh kpemHus). Onu siB-
NAOTCS aKTMBHBIMM  YYACTHHMKa-
MK npotecca aneKTpo-
ocakpeHus Mertanna. M okasbl-
BAlOT WCKIMIOUMTENBHOE BIMSHUE
Ha CTPYKTypy MW CBOWCTBa mo-
KPbITHS.
~ - B uactHOCTH, NpuMeHeHUe
HAHOYACTML, NMPMBOOUT K 3HAYM-"
‘TENBLHOMY TMOBbILLEHHIO TBEpAo-
CTM NOKPbITHS, €ro W3HOCOCTOM-
KOCTM W MPOYHOCTM CLEMNIEHNS C
petanbio. DTO CBS3AHO C TEM,
4TO HaHo4acTMLpl obnagaloT Ma-
no# MHepLMoHHOCTbO. Bnaroga-
PS5 3TOMY MacconepeHoc MpeUC-
xoguT B Hambonee GnaronpusT-
HbIX ndOBHﬁX, 4YTO TrO3BOJIsET
OcakpaTth MOKPbITUSI MPW BEICO-
KMX MMOTHOCTSIX TOKa.

YcraHoBNEHO, 4TO MPH 3l1eK-
TPOSIUTUHECKOM ocaxpeHUH
Xpoma HaHoropollky, 6naroga-
PS5 MX BbICOKOM hM3UKO-XMMMHUe-
CKOM  aKTMBHOCTHM,  SIBRSIKOTCS
ueHTpamu (3apogpliamu), . ot
KOTOPbIX HA4YMHAeTCsl Kpucran-
nusaums metanna. Ms-sa 6onb-
LLIOrO KONMYECTBa HacTML, y4acT-
BYIOLUMX B MpOLiECCe, OHa HOCHT
MaccoBbli, MHOro3apopbILLeBbIi
xapakTtep. M obecrneunsaer pas-
HOMEPHOE OCaXKOEeHHE MOKpPbI-
TWH Ha CMOXHbIX MOBEPXHOCTAX
nertanen.

Manbiii pasmep KpHcTarnos
obecneuynBaeT MOMHOE KOMHPO-
BaHWe MMKpopernbeda MoBEpX-
HOCTM peTanu, YTO 3Ha4MTellbHO
YBEMMYMBAET MPOYHOCTL  Clien-
NEHMs MOKPbITUS C OCHOBOM, MC-
KMIoYaeT «Te4b MO XPOMY», HTO
MMEEeT MECTO MpM MCMosb3DBa-
HMM CTAHAAPTHbIX 3IEKTPOMNMTOB.

B pesynbrate TexHomorus
XPOMMPOBaHWS HAHOMOPOLIIKOB

obecrnieumsaet cyLiecTBerHoe

w <l -
NOBbILLEHWE MWKPOTBEPAOCTH MO~
kpbita (B 1,5—2,5 pasa), u3Ho-
coctoiikoctn (B 2,5—3 pasa),
KOPPO3MOHHOM CTOMKOCTH. «Cek-
pet» — B YMEHbLUEHWH MOPUCTO-
ctv nokpeits B 100 pas!

B Poccun, Hnonmmn, CLLUA u
. BPYTMX CTpaHax Momy4Yun npume-
HEHME 3MEeKTPONMT XPOMMPOBa-

HWS, COOEpPXaluui  ynbTpaguc-
' nepcHble anmasbl  (Y[OA). Ero
rnaBHbIM HEOOCTAaTOK — BbICOKas

cToMmocTb anmasos. [loatomy B
BUAMe paspaboTtaH 3MeKTPONMT,
cofepaLlyii HaHOMOPOLUKW OK-
cupa anloMMHKS, Kapbuga Kpem-
HWS MNM MX CMeCb, KOTOPbIH no
CBOMM BO3MOXHOCTSIM He yCTyna-
€T 3MEKTPONUTY XPOMMPOBaHUS C

YIOA.
Croumoctb HaHOMOPOLLKOB
oKCMOa anioMMHMS M Kapbupa

KkpemHuss B 5—10 pa3 MmeHblue
ctoumoctn YIOA. Tem He MeHee
3TOT 3MEKTPONMT MO3BOMSET MOo-
ny4aTb XPOMOBbIE OCafKU C MHK-
poteepgocthio‘or 8000 go 13 800
MlMa — B 3aBUCMMOCTH OT PEXH-
MOB HaHeceHusi MoKpbiTMs. A ca-
MO MOKpbITHe monydaetcs Gecro-
PHMCTbIM MpK TorLinMHaxX cebiwe 20
MKM.

lMpuMeHeHWe  HaAHOMOPOLUKA
OKCHOA aNioOMMHMS He yXypliaert
LLIEPOXOBATOCTb MOBEPXHOCTH He-
TanM, 4YTO MO3BOMSET MWCKIOYUTL
MexaHuuecKylo obpabotky. A po-
6aBKka HaHomopoluka Kapbupa

MHoroneTHu onbIT

yCreLlHOH
3KCryaTaLmm

B MOPCKMX YCMOBMSIX
ppuratens AU-20[0
Ha camorneTe-amMpubun
Be-12 nossonun
cneumanmcTam

AO «Motop Cuu»
co3partb
MmopucmKaLmio
peuratens [0-346 Tr1
c BoMbLLOKM CTEMEHbIO
LBYXKOHTYPHOCTU
LS MHOrOLEeneBsora
Be-200.

UHxxeHep
Oner EmenbsiHoB

21U A0DaBKM HE AOAKHEI BAUSTH
Ha CBOMCTBAa 3alJAIAeMOTO Ma-
TEepHana, OBITH TEPMOCTOMKMMHY,
HETOKCHYHBIMH.

B BlIAMe 6onaee 50 aeT ToMy
Hazap OblAa co3paHa AabopaTo-
pHs U OPraHW30BaHO HaydHOe
HampasAeHue  «MUKpPOOHOAOTH-
YecKast CTOMKOCTh dBUAIlOHHBIX
MaTepHanoB». PaboThI IPOBOAAT-
Cs1 B AaDOPATOPHEIX ¥ HATYPHBIX
YCAOBHSIX. AAST HCIILITAHUH B eC-
TECTBEHHBIX YCAOBMSIX OBIA CO-
3AaH IIOAMTOH OKOAO BaTymu, Ko-

OT antoMUHUEBbLIX CTJIABOB,
MCMOJNb3YEMbIX B Ka4eCTBe 0C—
HOBHOTO ~ KOHCTPYKLIMOHHOrO
matepuana CamMoJSIETOB MOp—
CKOW aBuauvm, TpebyeTcs no—
BbllLEHHas KOpPPO3MOHHas
cTorkocTb. OcobeHHo, nocre
ONUTENbHBIX CONTHEYHBIX Ha—

rPEBOB.

Cpegu aNOMUHUEBBIX
CMNaBoOB HOBOMO MOKOJIEHUS
Havboniee  MEpPCNeKTUBHLIMM

ABNSAIOTCH KOPPO3WOHHOCTON—
Kue, cBapuBaeMble antioMUHN—
eBble CrnyiaBbl  MOHVKEHHOM
nyiotHocTU. OAvH U3 HUX —
cnnaB 1424 cuctembl Al-Mg-—
Li, [pgomonHuTenbHO nervpo—
BaHHbIA LIMPKOHUEM U CKaHaW—
eM. OH paspaboTaH rnog pyKo—
BOACTBOM akagemunka W.H.
®pugnaHgepa. U npegHasHa—
YeH QAJfig 3aMeHbl CriaBoB

0164T n 1163AT, koTopble
NPEBOCXOAWT MO MJIOTHOCTY Ha
10%, no MoAyro yrnpyroctn —

Bepyuini mHxeHep
‘ YHTLL
EBreHni Tiopunkos

KPEMHWSi  CHMXKAeT  LepoXoBa-
TocTb MokpbiTHs Ha 0,5—1 knacc.
TakMe XpPOMOBbIE [OKPbITUS MO
CPaBHEHWIO C = TPafMLUMOHHBIMU
0brapaloT M MoHMXeHHbIM (Bo
50%) Ko3(hchULIMEHTOM  TPEHMS.

HoBas  TexHonorus  Moxer
6biTb MCMONb30BaHa AJ151 MOBbILLe-
HUS XapaKTEPHUCTMKW peTanei ru-
LPOCHCTEM B aBMaLMM, PeXyLero
meTannoobpabaTbiBaloOLLEro MHCT-
pyMeHTa M ocHacTku gns rny6o-
KOW BBITSDKKM METanmos,  3yBHbIX
60poB, XMpypruveckux pes, MH-

PHIO YeAOBEUECTBA Ha ITe-

DPHOABI, B TeUYeHHEe KOTO-
PEIX IIDOTPECC OMPEAEATAK
T€ WAW MHBIE MaTepHUaAbl —
KaMEeHHEIM BeK, BeK OpoH-
3B, BeK JKeAeza. HreiHemmn-
HUUA [EepHoA MOJKHO OBIAO
651 0003HAYWTh KaK BeK
CUHTETUKHY, UMes B BUAY I10-
SIBAEHHE U ITHPOKOE IIpUMe-
HEHHe IMAACTMacC X KOMIIO-
3uToB. HO yiKe celvac MEI
MPUOAMIKAEMCsT K PacCBETy
HOBOM 3pBI — BEKYy HMHTEA-
AEKTyaAbHBEIX MaTEPHAAOB.

OJrupaeTcs, 9TO IPH CO-
3pAHMM TAKUX MaTepHarOB
GyAyT HCOOAB30BATHECS METO-
AOAOTTYECKHE ITOAXOABI X
TEXHOAOTHH CaAMBIX Pa3HBIX
obnacTeli HayKM — TaKHX,
KaK HaHOTEXHOAOTHH, OroMe-
XaHWKa, HEWPOHHAsI OPraHu-
3alusi CETH, UCKyCCTBeHHBIA
HHTEANEKT,  MOAEKYyASIpHast
9AEKTPOHUKA.

Y‘IEHHe TOAEGAMAM HCTO-

TepranoB OyaAeT caMo obecie-
9IBaTh 0€30IaCHOCTE PA6OTEL
MaIIMH U arperaros, 4TO sIB-

T'OCTE! u oTpacAeBEle HOpMa-
THBHBIE AOKyMEHTHI HA METOABI
VCITBITAHIM,
HEle WHCTPYKIWK ¥ TEXHWYEC-

3T0 HOBOE IIOKOAEHHE Ma- -

IIPOM3BOACTBEH-

KY€ PEKOMEHAQIHH Ha METOAEBI
TIPEAOTBPAIeHNsT  MUKPOOUO-
AOTMYECKOTro IopaskeHus. Ha-
KOIINGEHBIA OIBIT IO HCIBITa-
HUSIM Ha TPUOOCTOMKOCTD B Ad-
6OpPaTOPHEIX M ECTECTBEHHEIX
YCAOBHSIX B PA3AWYHBIX KAMMAa-
THIECKUX palOHaXx IIO3BOAWA
CO3)ATH CIIPABOYHEIE IOCOOH,
KyA@ BOIIAW CBEACHUS IO TPH-
HocTorikocTu 6oaee 500 maTe-
PHAAOB.

B HacTosImee BpeMs BEAYTCS
PaboTEI 10 TOAGOPY aHTHCEIITH-
KOB AASI MATEPHAAOB, pa3paboT-
KE& OTEeYeCTBEHHOU GHUOIUAHOMN
TIPUCAAKU K TOIIAWBY, 0OA3AATO-
mel Oonee CHABHEIM 3(dek-
TOM, YeM 3apybesKHasi IPHCaA-
xa «Katon». IlpoBopsATcs mc-
CAEAOBAHMSA IO TOADOPY Ae3HH-

(PHITMPYIOLIIX CPEACTB.

Ha 10—15% ¥ Mo MasoLmKIIo—
Bol yctanoctv — Ha 20%.
lMpumeHeHve cnnaea 1424
[ONsi CBapHbIX KOHCTPYKLWIA ne—
TaTenbHbIX annaparoB Mo3B0O—
JINT CHU3UTb Maccy Ha 20—25%,
a B KJienaHbIX KOHCTPYKLUSX —
Ha . 10—15% npu noBbIWEeHUN
HaJeXXHOCTY 1 06Lero pecypca
paboThl. B kadecTBe e 06LmnB—

KU cbroaenﬂx(a CamM0JIeETOB MOpP— -

CTPyMEHTa A1 MMKPOXMPYPRIUH,
WHBEepHbIX 3apBMKEK M 4YEXIOB
TepMonap = B HedTerasoBow
MPOMBILLNEHHOCTH, HOMOBOYHbIX
MOMOTEH, HAaMMIIbHMKOB, LMPKY-
MSUMOHHBIX M NEHTOYHBIX MMI,
feTanei romMoreHM3aTtopoB, HO-
“)Kei Ans Msicopy6oK M LiBek-
HBIX Mr.

TexHonornyeckni  mpouecc
XPOMMPOBaHHsI C HAHOMOPOLLIKa-
mu BHegpeH Ha DMK «Atom-
maww» (BonropoHck) m craHko-
cTponTENbHOM: —3aBoge—«Flpo-
counb» (YnbsHosck). Mcnbitanus
[eTanei C XPOMOBBIM MOKPbITU-
€M W3 3NEKTPOMMTa, Copepa-
LIero  HaHOMOPOLIOK  OKcuAa
anoMKHMS, MPOBEAEHbI Ha TaKuX
npeanpusTmsx, Kak «Spocnas-
HedTeOPrecuHTE3Y, «Munat»
(YnbsHosck), «HutpoH» (Capa-
ToB), «OKB Cyxoro». lNo ux pe-
3ynbTaTam  YCTGaHOBMIEHO, YTO
NPMMEHEHNE  XPOMOBOFO  MO-
KPbITHS, COOEPXALLEro HaHoMo-
POLUKHM, YBENUHMUIIO pecypc pa-
6oT1bl petaner B 2—6 pas.

ASIETCA OAHHM M3 OCHOBHBIX
TpeOOBaHUMN K IIePCIEKTUBHEIM
U3ASAMSIM IEPEAOBOY TEXHUKH,
IIPEKAE BCEr0 — aBHAIWOH-
HOM. MaTepHansl CMOLYT CaMK
BEIOMpATh U PEearr30BHIBATh
oIpepeAeHHEIe (DYHKIUH B OT-
BeT Ha KM3MEHEHWEe BO3AEUCT-
BUI OKPY’KaloIel CPeABL. AAs
5TOTO OAHOM U3 OCHOBHBIX
yHKIME CcTaHET CAMOKOHT-
POAb TIApaMETPOB MaTepHana,
KOHCTPYKIIUU U OKPY’KaroIlel
BHEITHEN CpeAbl C IIOMOIILI0
BCTPOEHHBIX CEHCODHBIX 3Ae-
MEHTOB.

BBegeHuMe B MONMMEpPHbIe MaTepuanbl H KOMIMO3MUThI Q)YHIIQPEHO-

__TUYHO  PEKPUCTAMU3CBAHHON

BbIX HAHOMOAK(IHMKATOPOB NO3BONSET B 1,3-]—1,5 pa3a MoBbICHTb MeXa-
HMYeCKMe CBOMCTBA, Ha 30% YyBENWuYMTb aAre3HOoHHYIO MPOYHOCTL Fep-
METHKa, ynpaenath 3neKrpo¢n3uqecngu| CBOMCTBAaMHM MaTepHaloB.

FeneHpxuk
2—5 centsbps

5-a MexgyHapogHas
BbiCTaBKa U KOH(pepeHLus
no rugpoasuaLuun

UnrkeHep
EnexHa BonouiMHa

CKOV aBuaLmm oH obecrneymnt co—
37jaHne KOHCTPYKLMMN C MEHbLLEN
mMaccoi U 60nbluei SKOHOMMEN
TOPIOYErO MNP yBENU4eHnn 06—
LLiel rpy30MoAbLEMHOCTY.
OcBoeHa  MPOMbILLIEHHASA
TEXHOMOMS U3TOTOBMEHNUS NUC—
TOB U3 cnnaBa 1424 LumpyHOIA
[0 2600 MM C TEXHOJIOTUHECKOM
NakypoBKON Ans  ynyyLeHus

_Ka4decTBa MOBEPXHOCTU no

CpaBHEHWIO €O cnnasamu
[164AT n 1163AT ¢ Hopmasib—
HOW MJTaKUPOBKOMA.

XVUMU4EeCKWiA cocTaB U MHO—
rocTyneH4aTas -ynpo4HsioLas
Tepmuyeckas obpaboTka obec—
neyusatoT crinasy 1424 xapak—
TEPUCTUKN BSIBKOCTU paspylie—
HUS U CKOPOCTU pOCTa TPEeLH
yCTanocT Ha ypoBHE Mokasa—
Tenen cnnasa 1163AT. [Ons
3TOr0 YNpoYHsoLLAs TEpMUHec—
Kasi 06paboTKa BKIIOYAET B Ce—
651 BbICOKOTEMMEPATYPHYIO 3a—
Kanky Ha Bo3gyxe, KoTtopas
CnocobCTBYET MOMYy4YEHUIO Yac="

CTPYKTYPbl 1 CHIDKAeT aHM30-—
TPOMUIO MEXaHUYECKNX CBONCTB
JICTOB 1 TPEXCTYNeH4aToe cTa—
peHve.

Jiuctol 3 cnnasa 1424 He
CKIOHHbI. K MEXKPUCTaUTHOM
KOppOo3uM U - KOPPO3WOHHOMY
pactpeckuBaHuio. PaccrnavsBa—
0@  KOPpO3Us  COCTaBMsieT
2—3 6ana, Kak g0, Tak 1 nocne
ONUTENBHbIX  HU3KOTeMmepa-—
TYpHbIX HarpesoB npu 85°C go
4000 YacoB. STW AaHHbIe nomny—

~. HOCTHBIMU XapaKTepucTUKamu
—Ha YpOBHE  COEAVIHEHWA Npu™|-

YeHbl B pe3ysibTate YCKOPEeH—
HbIX KOPPO3UOHHBIX MCMbITa—
Hui1 B BUAMe B nabopaTopHbIX
ycrnousix. Yl noaTBep>xaeHb! B
VICTIbITAHWSIX HATYPHBIX.

[py “cnbiTaHUsAX Ha 06LLYyI0
KOPPO3MI0 B YCIIOBUSIX YME—
PEeHHO-Tenmnoro  Knumara B
FeneHmXMKCKOM LieHTpe Kin—
MaTUYeCcKuxX ucnbiTaHuii (cpy—
nvan BWAMa) nocrne 1 roga
3KCMOo3VLMN  MoTepU mpefena
MPOYHOCTY U YANMVHEHUS Kak
6e3 HarpesBa, Tak U nocne
ONMUATENbHBIX  HU3KOTeMmepa—
TYPHbIX HarpesoB npu 85°C o
4000 yacos, coctaBuii 0%.
ATV pesynbTatbl MO3BONSAIOT
cyuTatb JMACTHI K3 chnasa
1424 npuyrogHbIMM K MpYMeHe—
HUIO B Ka4ecTBe HIDKHEW 06—
WMBKK (hio3ensia u1sgenun
MOPCKOW aBuraLym.

Cnnas 1424 ypoBneTsopy—
TENnbHO CBapuBaeTcs BCeMU
BugavMu csapku. [pu npa-
BUJTbHOM Mof6ope mpucagoy-—
HOro Matepuvarna pasyrnpoyHe—
HUe CBapHOro COeAVHEHUS MpU
aBTOMaTUYECKON  aproHHO—
[ByroBou 3NIEKTPUHECKOM
cBapke (AAp[3C) cocTaBnaeT
0,85. U obecrneymBaeT BbICO—
KYIO BSI3KOCTb, MJIaCTU4HOCTb
N KOPPO3MOHHYK CTONKOCTb.

[Mony4eHbl  MOMOXWUTENb—
* Hble pesynbTaTbl U Npu fasep—
HOl cBapke. Takue CBapHble
_ CoefvHeHns 0651aJatoT npoy-—

AApASC c npucagkon. Jla—
3epHasi cBapka CrocobcTByeT
N3MENbYEHUIO 36PEH CTPYKTY—
Pbl B 30HE TEPMU4YECKOrO BIV—
SHWUS U B LLBE.

Bce 210 nos3sonser cyu-—
TaTb cnnas 1424 pnoctatoqHo
NEpCMeKTUBHBIM 471t CBapHOM
obwmBKKU  ro3enska camo—
NIETHBIX KOHCTPYKLWIA MOPCKOW
aBviaLuy B3aMeH HecBapuBae—
.Moro crinasa 1163AT.

UHrkeHep
Uean lNynses

Pa3zpaboTKa 0TegeCTBEHHBIX
WHTEeANCKTyaABHBIX MaTepHa-
AOB AAST aBUAKOCMHIECKOM TeX-
HUKY BepeTcs B BUAMe c 1995
ropa. B HacTosIIee BpeMst OAHO
¥3 HalpaBACHUM, Ha KOTOPOM
IIPOBOASITCS 3TU paboTHL,— CO-
3paHMEe  MH(POPMKOMIIOZUTOB
MASI CHAOBEIX OOIIWBOK M KOH-
CTPYKTHUBHBIX DAEMEHTOB IIAA-
Hepa IPaKAQHCKUX CaMOAETOB,

Peub WAET O MaTepHanax,
CITIOCOOHBIX HH(POPMUPOBATE O
CBOEHM peaknuy Ha BHENTHee
BO3ACHCTBHE: ONPEACASITE ypPO-
BEHb ACHCTBYIOIIMX HallpsDKe-
HUM, BBIIBASITHL BO3HUKAIOIITE
pedeKTrl. VHBEIME CAOBaMU,
OCYIIECTBASITE  CAMOKOHTPOABL
¥ BBIA@BaTh HMHGMOPMAIUIO O
CBOEM COCTOSTHWH. [ 10 MHEHWIO
CIIEIIHAAVICTOB, PEeIleHue 3TON
3apaun MaTepUaAOBEASHNST
OKa’KeT IpsSMOe BAMSHHE Ha
KOHCTPYKTOPCKO-TEXHOAOTH-
YeCKUM OOAMK U TeXHUJECKHe
XapaKTEPUCTUKY M3AAUH HO-
BOY, BBICOKO2(h(HEKTUBHOM
TEXHUKU.

IMovck U BCCAepOBaHUE aK-
TUBHBIX SAEMEHTOB, BBOAUMBIX
B KOMIIO3UT AASI IPUAQHUS €My
YHKIHM CaMOAMArHOCTHKY,—
OCHOBHAsI 3ajava IPH CO3Aa-
HHMM TaKOTO POAQ MAaTEPHAAOB.
B WHCAO KAIOYEBBIX BOIIDOCOB
BXOAUT Tak>Ke pa3paboTKa Tex-
HOAOTHIM BBEACHUST CEHCOPHBIX
¥ MICITOAHUTEABHBIX 9A€MEHTOB
B COCTaB KOMIIO3UTa, obecrme-
YMBAIOIIUX CTPYKTYPHYIO, Me-
XaHWYECKyI0 K XHUMHYECKYIO
COBMECTHMOCTE C BEICOKOIIPOY-
HBEIMM KOMIIOHeHTamu. U, Ko-
HEYHO, HeobX0AMMa pa3paboT-
Ka cucTeMbl c6opa 1 06paboT-
K{ MH(OpManuy, OporpaMM-
HOTO obecrieueHUA MAST
(PyHKIMOHHUPOBAHUS — «HHTEA-
AEKTyaABHOTO» MaTepHana B
PEAABLHOM Macirrabe BpeMeHU.

OCHOBHEIME  KPUTEDHIMA
MpY BEIOOPE THITA CEHCOPA 5B~

ASTFOTCSI UX CTPYKTYPHO-XH-
MHU9ecKas COBMECTHMOCTb C
0a30BEIM MaTepHasoM, COB-
MecCTHasI, aAeKBaTHasl paboTa
B [TOA€ Harpy30K, a TAaKJKe CTa-
OHMABHOCTE ITapaMeTpPOB B yC-
AOBHSIX SKCIAyaTallMK H3Ae-
AUM (IPY IOCTOSTHHBIX U 3Ha-
KOIlePDEMeHHBIX ~ HarpysKax,
mpy BuOpanuy, B YCAOBHSIX
TEPMOBAQKHOCTHBIX BO3ACH-
cTBUM). BasKHOU sBASETCS
TaK’Ke TOATOTOBACHHOCTD CO-
BPEMEHHEIX  TEXHUYECKUX
CPEACTB K PETHCTPAIUU U 06-
paboTke HHGpOPMaNUKM IIpU-
MEHUTEABHO K OIPEASASHHO-
My THITy CEHCOPOB.
B BMIAMe BepyTCsI pabOTEL
II0 HECKOABKHMM HallpaBACHH-
siM. B MX driche — pa3paboTKa
TOKOIIPOBOASIIIIMX ~ CEHCOP-
HBIX 5AEMEHTOB Ha OCHOBe
BBICOKOITPOYHBIX KOMIIOHEH-
TOB apMUPOBAHHEBIX IIAACTH-
KOB (YTAEPOAHBIX, CTEKASH-
HBIX M apaMHAHBIX) AAST obec-
MIeYEHUsI CTPYKTyPHOM COB-
MECTHMOCTH = C KOMIIOHEH-
TaMyi 0a30BBIX MAaTEPHAAOB.
OHHU AOCTYIIHEL, He TpeOyroT
CIIEIJUAABHBIX  HCTOYHHUKOB
SHEPIUH.
Kpome TOro, BBEICOKOMO-
AYABHBIE U BBICOKOIPOYHEIE
YTACTIAACTHKY, HapsAy C BBI-
COKMMH{  YIPYTrO-IPOYHOCT-
HEIMM  XapaKTepHUCTHKAMHU,
00AaAQIOT IPAKTUYECKU Hy-
AEBBEIM KO3 (MUIHEHTOM A-
HEWHOT0 TepMHWYEeCKOro pac-
IMWPEHNUsT U BEICOKOK pa3Me-
POCTabMABHOCTEIO.  [lochea-
HSs B COYETAHWUU C DEryAr-
DyEMOM TEIAO- H 3AEKTPO-
TIPOBOAHOCTEIO  A€AAeT HX
MAEAABHBIM MaTEPHUAAOM AAS
TEH30AATIUKOB.
TIpriMeHEHEe apaMUAHBIX
¥ CTEKASTHHBIX BOAOKOH C Ha-
HECEHHBIM SAeKTPOIIPOBOASI-
IAM TOKPEITHEM II03BOASIET
CO3AATH MaTepHan, OAHOPOA-
HEBIM [0 (PU3HKO-MeXaHWdec-
KHM CBOMCTBaM, 6e3 BHyTPEH-
HUX HaPsDKEHWM U paccaoe-
HHN.
AAST yAOBACTBOPEHMST KOM-
TAEKCa TEeXHWIECKUX Tpebo-
BaHMI B COCTaBe HH(MOPM-
KOMITO3UTOB MOTyT OBITH KC-
IIOAB30BaHBEl HE OTAGABHBIE
CEHCOPHEIE A€MEeHTE], & KOM-
OMHHPOBAHHbIE CHCTEMEI, pa-
OoTarompie Ha Pa3AMYHBIX
pu3rYecKuX MNPUHIKNEX B
IIUPOKOM AWala3oHe Iepe-
MEHHBIX [IJapaMeTPOB.
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—— O-AaTEIHY CAOBO «610» 03Ha- TOPEL (DYHKITMOHMDYET ¥ B Ha- Ha NepBOM OMBITHOM obpaste
. B KOHCTPYKL{MAX I'a3OTYP6HHHbIX "qae'r >xu3HEB, OTCI0Ad — [10- crog];xeae Bp:gm. e BBIAA eiics amd u6um A-40
BICOKAs IPOYHOCTH B : AETBODUTEABHON CBapH-

BeCbMa HaCTOPa)KMBAIOT ee cosgaTtenen

' u3 TAHTK mm. I.M.bepuesa.

OHM HacToATeNbHO TPebyIoT NPOFOMKEHHS
MccnefoBaHWi Ha 3TOM HanpaBAeHWM.

M npuHATMA Mep MO OTHOLUEHMIO

K TeM HeraTMBHbIM «PbIHOYHbIM» OTHOLUEHUSM
B MeTannyprum, KoTopbie Np1Beny

K CyLLecTBEHHOMY

YXYALUISHMIO KayecTBa
KOHCTPYKLMOHHBIX MaTepMasoB.

UHxxeHep-KOHCTPYKTOP
AHppeH MDOMEHKO

B nocnegHee Bpems camoneTbi-aMdpHubuM MCMONb3yIoT KPbITo
camoneTa B KadecTBe 3KpaHa Ans 3alluTbl OT BOfbI, KOTOPAas MO-
et nonact B paboraouwime pgsuratenn (A-40, Be-200, Be-103).

C uenbio ynyulleHWs NETHO-TEXHUHECKMX XapaKTEPMCTUK JKe-
naTensHO MCMONb30BaTh BWHTOBBIE ABWraTeNM, MMEIOLUME MEHb-
WiMe ypenbHble YacoBble pacxofbl tonnusa. OgHaKko cxema camo-
neTa C BbICOKOPACMOMNOXEHHbIMM BWMHTaMM, HaxogslMMMCS 3a
KPbINOM, MCronb3oBanack AoBonsHO pefko. Mostomy B oreuect-
BEHHOM MPaKTUKE HET HW pEe3yrnbTaToB HATYPHbIX MCMbITAHWM, HM
pe3ynbTaToB MCMbITaHWMA B aspopuHamuyeckux Tpybax, KoTopble
_NO3BONMAM Bbl OLEHWUTL M3MEHEHMS 33PORMHAMMUUECKMX KO3th(uU-
LiMEHTOB. ; ! 5

Yrobbi BOCMONHMTL yKasaHHbIM npoben, B aspofrHaMM4ecKon
Tpybe T-203 Cu6HWUA 6binv npoBefeHbl MCMbiTaHUs MOAenu ca-
moneta A-40° c BbICOKOPACMONOXeHHbIMU paboTaloLuMK OB1ra-
Tensmu [1-27 Npu TPex MOMNOMEHUSIX FOPU3OHTaNBHOIO OMepeHus
no Bbicote — T-obpasHoe onepeHue, cpepgHee M nanybHoe. Bbi-
NM TaKKe NpoBefeHbl McrbiTaHusi mopeneid camonerta be-103 c
paboTaloLMMK BUHTaMM, MMEIOLLMX MOA0BHYIO a3poauHamMuec-
KYIO KOMIOHOBKY. :

Ha 6ase pesynbTaToB MPOBEAEHHBIX MOAENbHBIX MCMbITaHUM
pa3paboTaHa MeTogMKa onpepeneHns aspoAHHAMUHECKHX XapaK-
TepUCTHK BOKOBOrO ABMXKEHWS CaMoneTa C y4eTom paboTbl BbICO-
KOPAaCHOMOXKeHHbIX BMHTOBbLIX ABMratenei. BnusHue pabotatolmx
LBMratenei Ha aapogMHaMMYECKME XapaKTEPMCTUKM MpH MPOLONib-
HOM [OBMXEHMM bbinM MccnepoBaHbl paHee W MpepacTaBneHbl Ha
KOH(pepeHUMM B pamKax rugpoasmacanoHa «lenenpmk-2000 r.».

AspopguHamuyeckme Ko huLMeHTbl BGOKOBOrO ABMXKEHMS B
MPEeAIoKEeHHONH METOMKE ONpeAensioTcs C y4eToM W3MeHeHMs
3bheKTMBHOCTH BEPTMKANbHOIO OMEpeHUsi Npu obTeKkaHnu cTpyen
oT paboTaloLero BUHTOBOrO fABMrarensi, B3aWMHOro Pacnonoxe-
HMSl BEPTUKANEHOTO OMEPEHMs MO OTHOLLEHWIO K OCU Apuratens, a
TaK)Ke W3MEHEHMS CKOCOB MOTOKa B FOPM3OHTaNbHOM MMOCKOCTM.

PaccMoTpeHa TaKKe BO3MOXHOCTb OLEHKM [OMONMHUTENbHbIX
6GOKOBbIX CHMIT M MOMEHTOB, BO3HWKAIOLUMX MPHU OTKase OfHOro
nsurarensi. i

B pesynbrate npoBefeHHbIX MccniefoBanuit Gbiu nonyyeHs
HeobXoMMble 3aBUCMMOCTH, MO3BONSIOUIME C [OCTATOYHOM TOY-
HOCTbIO ONPEeAenTb aspoaHHaMUYECKHE KO3 hHLIMEHTEI BokoBo-
ro ABMXKEHWs camorera.

MpepnoxeHHas MeToguka onpepeneHns GOKOBbIX aspomu-
HaMMYECKMX XAPaKTEPUCTHK, C yHETOM BNMsHMs paboTalolimx Bbi-
COKOPACMOMOXEeHHbIX gBuratenei (B Tom uMucre — M B criyyae oT-
Ka3a KPUTMYECKOTO [BMraTens), Mo3BOMseT NPOM3BOAMTL MpPeA-
BapMTenbHble pacyeTbl XapaKTEPUCTMK GOKOBOW YCTOWYMBOCTU M
YNPaBNSeMOCTH [0 MPOBEAEHMS [OPOrOCTOALUMX TPY6HbIX me-
MbITaHWH, HEeM [OCTUFaeTcs 3KOHOMMYECKMM W BPEMEHHOW
BbIMIPbILLN.

Bepyuwinn nHxxeHep
Buktop Knenuoe

Ha camonete be-103 c uensio obecneuenns BesonacHocTH
oT ¢hnaTTepa, yctaHoBneH BecoBoi BanaHcup pyns Hampasne-
HWS B BMAE TPY3a, BBIHECEHHOrO BMEPed MO OTHOLIEHWIO K OCH
BpaleHus. OgHako B mpolecce cepTMdhMUKALMOHHBIX UCMbITAHMM
BbISIBUNAch JKENaTeNIbHOCTb YMEHbLIEHMS BbIHOCA MM MNOMHOro
CHSTUS LUTaHIH.

[ns nposepku B MoneTe aspoynpyron YyCTOMYMBOCTM KWUMS M
PYns HanpaBlieHUsi CO CHATbIM 6anaHcMpoMm, Ha pasHbIX cKopo-
CTAX BbIMOMHSAMCE MMMYMbCbl PYNeM HanpaBneHus oT meganen.
M no nokasaHMsIM [aTHUKOB, PACMONONMEHHbIX Ha KMNe M Ha py-
ne, Mocne Ka)goro roneta NMpoW3BOJMIICA pacyeT norapMdmu-
yeckoro pekpemeHta konebaHui.

HepnocTtatok paHHOW METOQMKM COCTOsil B TOM, YTO BMNIOTb
O MaKCMMasnbHOM 3KCMTyaTalMOHHOW CKOPOCTH MmoneTa MeTo-
OMYECKW MpaBWIbHO BbIMOMHEHHbIE MMIMYMbCbl He BO36yxxpanu
konebaHuii KMNns MepBOro TOHA, 3HA4YMTENbHO MPEBbILLIAIOLINX
YPOBEHb BbIHYKAEHHbIX KonebaHui. M3-3a atoro _onpegenetue
neKkpemeHTa KonebaHWi npoucxofmno ¢ Gonbliok norpeLHoc-
ThIO.

Mepexop B 4acToTHyIo 06nacTb MO3BOMMA BbISBUTL HacTOTy M
copmy konebaHuii Kunisi M pyns HanpaBleHWs BO BCEM pguana-
30He ckopocTei nosnerta.

CneKTpbl CHUrHanoB [aTYMKOB CBMAETENbCTBYIOT O TOM, YTO
BbIHYX/eHHble KonebaHWs arperatos camosieta NpOMCXOZsT MNo
hopMaMm, BbISBIIEHHBIM MPW Ha3eMHBIX HYacTOTHbIX MCMbITAHMSAX.
3anucK «llyma», MELLAIOLLEro onpepeneHnio fEKPEMEHTOB KO-
nebaHuii NP1 MMNYIbCHOM BO3MYLUEHNM, SIBASIOTCS LEEHHbIM HO-
cuTenem MHMOPMaLMM O XapaKTEpWCTMKax obbeKTa B MOTOKe
BO3AYyXa.

OnpepeneHo, 4To MpH M3rMBHbIX KOHEGaHMSlVX KWIs NepBoro
TOHAa OBMXKEHWs Pyns HarnpaBneHWs MPOTUBOAEHCTBYIOT ero us-
rnby. [aHHoe o0b6CTOSTENLCTBO PE3KO CHMXKAET BEepOSITHOCTb
BO3HWKHOBEHMWS pyneBoi hopMbl dnatrepa.




