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WHCTUTYT TEOPETUYECKOWU N MATEMATUYECKON ®U3UKU (MTMD)

MaBHbLIM HanpaeneHwem pa-
0OT TeopeTnyeckux M maremaTu-
yeckoro nogpasgeneHuin UTMO
POAL-BHNNO® B nocnegHue ro-
Obl ABMSIETCA Co3aHne KayeCTBeH-
HO HOBOW paCYeTHO-TEOPETNYECKON
6asbl MoAenMpPoBaHNs PU3NYECKMX
npoueccoB B 3adavax MeXaHWKM
CNIOLLUHbIX cpesd, U3UKM BbICOKMX
NNOTHOCTEN SHeprum ©  Apyrux
3agadax, BXogsaLwmx B TeMaTuky oc-
HOBHON AesaTensHocTn MHeTuTyTa.

3HauuTenbHble ycnexu 3a
npoLleaWwnin ron LOCTUTHYTbl B
pa3paboTke 1 co3gaHn MHOromep-
HbIX MaTeMaTU4ecKMx METOAMK U
NpOrpaMMHbIX KOMMMEKCOB HOBO-
ro nokoneHuns ans aeKTUBHOIO
KOMMbIOTEPHOrO  MOAENMPOBAHNSA
hU3M4ECcKnxX NPoLEeCcCoB Ha MHOIO-
npoueccopHbix OBM ¢ maccoBbiM
napannenuamomMm Ha 6ase ycoep-
LLIEHCTBOBAHHbIX (PM3UKO-MaTeMa-
Tuyecknx mogernen. CosgaBaemble
KOMMMeKCbl 0ObeaNHSIOT pasnuy-
Hble MaTtematudyeckne meTonbl
N METOAMKA B €OMHOM Anst HuX
nHTepdence, NCNONb3YIOT eANHbIe
Ons BCeX KOMIMIIEKCOB Mporpam-
MHble W annapaTHble cpeacTea
rpadhmyeckoro cepsuca Ans noaro-
TOBKM [aHHbIX, NPOBEAEHMsT pac-
4yeToB, 0OPabOTKM N XpaHeHns pe-
3ynbTaToB pacyeToB. B 2005 roay:

+ Co3gaH u coaH B 3Kcnnya-
Taumlo KOMMMeKc nporpaMm, obb-
€ONHSIIOLWMA BO3MOXHOCTU METO-
ank MUMOS3A v O gna pacyeta
LUMPOKOro Kracca [ABYMEPHbIX W

TPEXMEpPHbIX  3ada4y  MeXaHWKK
CNIIOLLHOW cpedbl Ha MHOroNpoLec-
COpHbIX OBM.

» Co3gaH 1 cgaH B aKcnnyara-
Mo komnnekc nporpamm JISMAK-
3D ans AByMEpHbIX Y TPEXMEPHbIX
pacyeToB B NapannensHOM pexume
NpOoLLEeCCOB ra3oBov AMHAMUKM B Nna-
rpaHXeBO-3MnepoBoM  Mpubnuxe-
HUM C YY4ETOM pasnuyHbIX Mogenen
ynpyronnactnyeckoro AeopmMmpo-
BaHWUSA N KNHETUKM AeToHauun BB.

+ 3aBepLueHbl paboTbl N0 co3aa-
HMO Hosoro kommnnekca CATYPH,

_NpeaHasHa4YeHHoro Ans YMCreHHo-

ro MogenvpoBaHNsi MHOTOMEpPHbIX
3aad nepeHoca B MHOrOrpynnoBoM
KMHeTn4eckom npmbnvxeHnn. Kom-
nrnekc OpueHTUpOBaH Ha nposeae-
HVe pacyeToB MHOTOMEPHbIX 3a4au
nepeHoca HeMTPOHOB, rAMMa-KBaH-
TOB M HEpPaBHOBECHOIO peHTre-
HOBCKOIO M3ny4YeHust Ha GOoMbLLIOM
yncne NpoLeccopoB COBPEMEHHbIX
OBM, 4TO 3Ha4MTENBHO COKPATUT
Cpoku nposeaeHus pacdetos. Op-
raHMsauus Komnnekca no3sonser
onepaTyBHO pa3BUBaTb W BHEAPATb
B pacyeTbl 9TWUX KraccoB 3ajad
HOBble  (PM3UKO-MaTeMaTnyeckme
mMogdenn u wmetoauku. Komnnekc
CAaH B OMbITHYHO 3KCMyaTaumio.

+ PaspaboTtaH npoeKkT MHOro-
hyHKLMOHaNbLHOro Komnrekca npo-
rpaMm Ans pacyeta ABYMEPHbIX U
TPeXMepHbIX 3agady TennomMacco-
nepeHoca M aHanusa HanpsKeH-
HO-A4e(OPMMUPOBAHHOIO COCTO-
SHUS KOHCTPYKLUMIN Ha BblCOKoOMa-
pannensHbix IBM. PaspaboTaHbl
OCHOBHbIE MOMOXEHUA METOAMKU
n 6asoBble anropuTMbl pacyeTa
ypaBHeHun HaBbe — CTOkCa U
TennonepeHoca.

» 3aBeplUeH BaxHbI 3Tan no
CO30aHv0 KOoMMMekca Ans pelle-
HWUSi HECTaUMOHAPHbIX ABYMEPHbIX
N TPEXMEPHbIX HENMWHENHbIX 3a4au
rnepeHoca 3Heprum WUsrnyyYeHuem,
3MNeKTpoOHaMN U UOHaMK C y4eTOM
HepaBHOBECHOCTU NPOLECCOB B3a-
MMOOENCTBUS:

— paspaboTaHa YncreHHas cxe-
Ma ¥ cucTeMa noggepxku napan-
nenbHbIX BbIMUCIEHUIA ANS BaKyyM-
HbIX obracTen, BK4as pacyeThbl
KO3hDULMEHTOB BUANMOCTY;

— co3gaHbl  napannenbHble
BEPCUN OCHOBHbIX CHETHbLIX MOAY-
new Komnnekca.

TpagmumoHHo B UTM® POALL-
BHUVN3® 6onblwoe BHUMaHue
yaenseTcs COoBepLUEeHCTBOBAHUIO
n paspaboTke HOBbIX (PU3NKO-
MaTtemaTuyeckmx Mopenemn, ux
agantauum 1 BHeEAPEHUo B MaTe-
MaTMyeckMe MeTOAMKW, a Takke
pa3BUTMIO U COBEPLLEHCTBOBAHUIO
MaTeMaTU4eCcKMX MeTOAMK, KOM-

MMNEeKCOB MporpamMm U KX CBsI3en
ONS COBMECTHOro ydeTa pasnuu-
HbIX (pM3nYecknx npoLeccoB npu
YNCNEHHOM MOAENUPOBaHMU pas-
NINYHBIX NPUKNaaHbIX 3a4au.

OcHoBHblE  pesynbTaTbl, MO-
ny4veHHole B 2005 rogy no atum
HanpaeneHVsM:

» Co3gaH cBsA3aHHbIN nporpam-
MHbIA KOMMAEKC And pacyeTta
rasogMHamMmn4eckmnx npoLeccoB no
metoguke JISTAK ¢ yyetom Bkna-
Aa OT HENTPOHOB N raMMa-KBaHTOB
metogom MoHTe-Kapno. 31oT Kom-
nrnekc B mpouecce cyeta MCMofb-
3yeT CrekTparnbHble KOHCTaHTbI
B3aMMOOENCTBUS HEWTPOHOB U
raMmMa-KBaHTOB C BeLLECTBOM U3
6ubnunotek agepHo-prnsnYeckmx
OaHHbIX.

» PaspabotaHa metoauka Ons
pacyeTa ABYMEPHbIX TEYEHUN pas-
peXeHHOM NnasmMbl B NPUBnmKeHmum
MHOFOKOMMOHEHTHOW ra3oguHamu-
kn. PeannsoBaHa LeCTMNOTOKOBas
mMozenb nnasmbl. [poBeaeHsb! nep-
Bble pacyeThbl.

* YcoBepLueHCTBOBaHa METOAM-
Ka pacdeTa OOHOMEPHOrO ABWXe-
HWSi B « MHOTOMOTOKOBOM» MpMonu-
XKEHUN paspexeHHoW nnasmbl B
MarHuTHom nore. B metoguky BBe-
AeHa LIeCTUNOoTOKoBas MoAenb.

» PaspabotaHa metoguka pac-
yeTa TPEXMEPHbIX TeYeHUn nnas-
Mbl B HeWTparnbHou atmocdepe ¢
y4eToM reoMarHuTHoro nons. Mpo-
BeJeHbl NnepBble NPOW3BOACTBEH-
Hble pacyeTbl.

» CosgaH nNporpamMMHbIA KOM-
nrekc nna pacyeta MeToaoMm
MoHTe-Kapno ramma-HenlTPOHHbIX
n3obpaxeHnn no pesynbratam
OBYMEPHbIX pacyeToB 3afad raso-
OVMHaMUKM 1 nepeHoca 4vactuy u
N3nyYeHuns.

- 3aBepweHa paboTta Hapg
nporpammon pacyeta B 1d3v-npu-
GnvxeHun (B KMHETUYECKUX ypaB-
HEHWsIX ANsi NnasMbl OCTaBIEHbI
OofHa NPOCTPaHCTBEHHast KOOPAM-
HaTa 1 TPU CKOPOCTHbIX KOOpAUHAa-
Tbl) B3aUMOAENCTBUST  fTa3epHOro
n3nyyeHnss ¢ GECCTONKHOBUTENb-
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HoM nnasmon. BeinonHeHa ee
KanubpoBka Ha 3agadvax, MMeto-
LWMX aHanMTUYecKoe peLueHue, n
Ha 3afjadvax, onybrnMKOBaHHbIX B
Hay4Hou nuTepartype. COBMECTHO
¢ cotpygHukamm WIIOW npose-
OEHO 4MCIEHHOE MccneaoBaHue
HECKOMbKUX PEXMMOB B3anMonem-
CTBMSI MOLLHOIO NasepHoro M3any-
YeHust PeMTOCEKYHAHOW AnnTenb-
HOCTW C NIIa3mMon.

+ CywecTBeHHOe  pasButue
B METOAMKax nomnyyuna Mopgernb
KMHETUKN OETOHaUMM B3pbIBYATbLIX
BewecTtB (MK):

— W3Y4YeH U BKIIOYEH B MOJErNb
anropuTMy4eTa «Mef ieHHbIX peak-
LA», CBSI3AHHbIX C 3K30TEepMMYec-
KMM NPOLECCOM POCTa YrNepoaHbIX
KnacTepoB 3a npegenamu 30HbI
XUMUYECKOW peakuun, KOTopbIn
Mo3BONsET TOYHEE MOLENUPOBATH
OVHaMWUKy pas3roHa nnacTtuH u obo-
NOYEK Npu KOHTaKTHOM B3pbiBe BB;

— YTOYHEHa 3aBUCUMOCTb yBe-
NUYEHNs  yOapHO-BOSNTHOBOM YyB-
ctButensHocTn BB HaocHoBe TATB
MPU CHWXEHWU HavarbHOW MnoT-
HocTu. Ha pucyHke npeacraBneHbl
3KCNepuUMeHTanbHas  PEeHTreHo-
rpamma, nonyyeHHas B OB, un
norie NAOTHOCTEN B pacyeTe npu
WHUUMMPOBAHUN  [AeTOHauuM Ha
pacxofgsllenca ygapHoW BOMHE B
obpasue BB Ha ocHose TATH ¢ Ha-

yarnbHou nnotHocTbio 1,875 r/cmd.
B aTux ycnosusax obpaseL, ¢ HOMK-
HanbHOM nnoTHocTho 1,91 r/cm®
He AEeTOHUPYET;

— npoBefeHa Bepudmkaums
mogenu MK ans 4yyBCTBUTENBLHOMO
B3pbIBY4ATOrO COCTaBa Ha OCHOBE
OKTOreHa M YCMeLHO paccyuTaH
PSS NPOV3BOACTBEHHbIX 3a4ay.

+ PaspabotaHa metoauka 4uc-
NEHHOrO MOAENMPOBaHUSA AuHa-
MUKW ras3oXkMAKOCTHbIX cpef C Bbl-
OeneHnemM KOHTaKTHbIX rpaHuL K
y4yeToM AMcneprmpoBaHnsi Ha Heyc-
TONYMBBIX FpaHULLAX XXUAKOCTb-ras.
MpoBeneHbl MeToguyeckune pacye-
Tbl NO KanNMbpoBKe Moaenu Ha xa-
pakTepHbIX Ans 3agad MHctutyTa
TEYEHMSX.

+ PaspabotaHa wmeToguka U
npoBefeHa cepusi pacyeToB 3a-
Aay MoneKynsipHO-gUHaMMUYECKOro
MOENMPOBaHUS  3apOXKOEHUs U
pa3BUTMS MUKPOTPELLMH B KpucTarn-
TNNYECKMX CTPYKTYpax npv AUHaMu-
YECKOM HarpyXeHuu.

+ PaspabotaHa u BHegpeHa
OByMepHasi MeToduka pacyeta
CMELLaHHbIX sYeek B OfHOCKO-
POCTHOW  reTeporeHHon cpepe
(mogenb PaxmaTtynuHa). Mogenb
npegnonaraeT pasfuyYHylo  CXu-
MaeMoCTb KOMMOHEHTOB cpeabl U
OonucbIBaeT Takune cpeapbl, Kak nexHa,
rasoXMAKOCTHas M nNy3blpbkoBas

OkcnepumeHm

Pacuyem

lMone nnom+Hocmel 8 sKkcriepuMeHme U pacdeme: ceemrasi obracmes —
npodyKmabi 83pblea, boriee memMHass — 30Ha Hegbleopesuwezo BB

cpefbl, aspo30fb, NOpuUcTble Ma-
Tepuanbsl. 3TN cpeabl XxapakTepu-
3ylOTCA TEM, YTO CKOPOCTb 3ByKa B
HMX MEHbLLE, YeM CKOPOCTb 3ByKa
B OTAENMbHbIX KOMMOHEHTAX.

- B pBymepHOM Komnnekce
CATYPH peanusoBaHa meTtoauka
pacyeTa npoLEeccoB nepeHoca
ObICTPbIX 3aPSHKEHHbIX YacTul ¢
y4yeToM peakuui «Ha nety». Me-
TOAMKA BHeOpeHa B pacyeTbl He-
PaBHOBECHOIO 3HEProBbIAENEHUS.

- B komnnekce CATYPH po-
MONMHUTENBbHO peanun3oBaHbl pas-
HOoCTHble cxembl: DS AD-cxema
(with  Artificial Dissipation) ¢
BBEJEHMEM B ypaBHEHUE NEPEHO-
ca [OUCCUMNATUBHbIX YNIEHOB U
XapaktepucTuyeckas cxema (unm
cXema Tuna xapakTepuCTUYECKUX
Tpybok) — CT-cxema (Charact-
eristic Tube scheme). Mo cpas-
HeHnto co cxemamun DS -metopa
HOBble CxeMbl 0bnagatoT nyylwm-
MW MOHOTOHHbIMW CBOWCTBaMMU.
Mpn 3TOM MO TOYHOCTU peLleHUs
DS AD-cxema He ycTynaet cxe-
mam DS -meToga.

* B nnaHe ycoBeplueHCTBOBa-
HUA Mofenen ypaBHEHUN COCTOS-
Hua (YPC) BelLecTB ¢ uenbto pac-
LUMpEeHUs ux obnactu npuMeHu-
MOCTU W MOBbILEHUS TOYHOCTM
onucaHusa 3KCnepuMeHTanbHbIX
OaHHbIX:

— MoaunduumpoBaHa Moaesnb
POCA-M, pacwupstowiasa obnactu
NMPUMEHUMOCTM NO Temneparype u
nnoTHocTu. MNonyyeHa moaenb Ans
MCMoNb30BaHUSA B NOMyaMnupuye-
cknx YPC metannos;

— paspabotaHa meToaMka no-
CTPOEHUSI  LUMPOKOAMANa30HHbIX
YPC ¢ ucnonb3oBaHMeM CLUMBKM
YPC, npegHa3Ha4yeHHbIX A4ns onu-
CaHus NOBEAEHNS BELLECTB B pas-
HbIX obracTtsx. [pu aTom Ansa nony-
YEHHOrO YpaBHEHMS BbINOMHATCS
ycrnoBus TepPMOANHAMUYECKOW
cornacosaHHocTh.  PaboTtocno-
COBHOCTb METOAMKM MPOUIITHOCTPU-
poBaHa Ha Mpumepe MOCTPOEHMUS
lwmpokogmanasoHHoro YPC ypaHa,
AOnsi KOTOPOro B KayecTBe WCX0n-
HbiXx BblbpaHbl YPC POCA-M un
YPC, nony4eHHbIn No Mogenu
Tomaca — depmn ¢ nonpaskamu
Konbiwesa (TPIK);
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— peanu3oBaHbl  COBPEMEH-
Hble  TEeXHOMorMuM  ynpasneHus
MHoOpMaLMen B WHTEPAKTUBHON
crnpaBoyHoM cucteme naketa YPC-
O® (eguHbIn NakeT ypaBHEHWN
COCTOsIHMSA 1M NpoberoB BeLecTs),
4YTO MNO3BONMMO opManu3oBaTb
npoueaypy HanonHeHus 6a3bl gaH-
HbIX W YMEHbLUUTb BEPOSITHOCTb
owmnbok.

Cpeon HOBbIX MaTeMaTUYeCKmX
METOLO0B 1 anropMTMOB, NOBbILLA-
LLMX TOYHOCTb U TEXHONOMMYHOCTb
pacyeToB MNpuM MaTemMaTtu4eckom
MOOENMPOBaHNN:

* METOA, YMCIEHHOrO peLleHns
OBYMEPHOrO  HEernvMHerHoro ypas-
HEHWs TEMnonPOBOAHOCTM Ha KOM-
BUHMPOBAHHbBIX PAaCYETHbIX CeTKax
(CTPYKTYpUpYyEMbIX 1N HECTPYKTYpU-
pyembix). MeTtoa nossonsier nposo-
OUTb pacyeTbl 3aJady CO CrOXHON
reomeTpvien ¢ OAHOBPEMEHHbIM UC-
Nonb30BaHWEM perynspHoro me-
TOAAa Ha CTPYKTYpUpyeMbIX pacyeT-
HbIX CETKax 1 HeperynspHoro metoga
Ha HEeCTPYKTYpUPYEMbIX PaCHETHbIX
ceTkax. Kak nokasanu pesynerarbl
TecTMpoBaHusi, MeTog obecneyrBsa-
€T XOpOoLWyl TOYHOCTb pPacyeToB
N aBnseTcsa «06e3aBOCTHLIMY;

* HOBbIN anropuT™M MOHOTOHU-
saumm DS 'cxembl npu pelueHnn
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CTaLMOoHapHOro KMHETUYECKOTrO
ypaBHEHUs nepeHoca B cdepu-
YECKN-CUMMETPUYHON TEeOMETPUN.
Anroputm B Kaxgowm ¢asoBon
s4elrike MU cocegHMx siverkax no
paguycy M HanpaereHuo noreta
yacTuy, CTPOUT NOBELEHNE MOHO-
TOHM3MPYEMOW OYHKLMN HA OCHOBE
noBeaeHNs peLleHnsl, HangeHHOro
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no cxeme 1-ro nopsgka TOYHOCTU.
Pacyetbl MogenbHbIX 3agad no-
Kasanu ka4yecTBeHHOe NMPeBOCXOA-
CTBO MNPEAIOKEeHHOro anroputMa
MOHOTOHM3aLMN MO CPaBHEHUIO C
LUMPOKO UCMONb3yeMbIM METOA0M
GanaHCHOro 3aHyneHus.
PaspaboTtaHbl n peanusoBa-
Hbl MeToAbl PeLlUeHUs FMHEeNHbIX
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cucteM  anrebpanyeckux  ypas-
HEeHW B naparnrnenbHOM pexume,
OPVEHTMPOBAHHbIE Ha MHOromep-
HYI0 MPOCTPaHCTBEHHYK [AEKOM-
no3vumMio 3a4ad MOAENUPOBaHUS.
YcoBepLueHCTBOBaHbI napannenbs-
Hble anropuTMmbl npegobycnosnu-
BaHuA Ha 6a3e HenomHoro LU-
pasnoXeHus M nepeHymepaummn
HensBecTHbIX. Bce aTu metogbl
WHTErpupoBaHbl B efuHyo 6unb-
nnoteky PMLP/Parsol, kotopas
nonofiHeHa ecTeCTBEHHbIM Ang
napannernbHbIX NpUKNagHbIX Npo-
rPaMMHbIX KOMMIIEKCOB MHTEp-
dencom, noBbIWALLMM YA06CTBO
Nonb30BaHUS.

3aBepLueH BaxHbIM dTan B pa-
©oTax No co3gaHuK eduHbIX Onsi
BCEX METOAMK 1 NPOrPaMMHbIX KOM-
NIeKcoB CPeACTB rpacmyeckoro
3ajaHus HavanbHbIX OaHHbIX AN
pacdeToB. PaspabotaHa n cgaHa
B 3KCMNfyatauumio nepBas Bepcus
nporpammbl 3D-PH[ ans pacyeta
HavanbHbIX AaHHbIX TPEXMEPHbIX
3agad MaremMaTu4eckom usmku.
Mpu 3agaHUn HavanbHbIX AaHHbIX
HeobXxoAMMO MPOWNTW psAA 9Tanos:
3agaTb reoMeTpuio paccmatpusa-
€MOM CUCTEMbI, MHopMauno o
hm3nYeckMx CBOMCTBaX BELLECTB,
BblOpaTb TUM M napameTpbl Npo-
CTPaHCTBEHHOW CETKU, paccymTaTb
pacnpegeneHue BeLwecTB U Apyrux
BEIMYMH MO CETKE.

B nporpamme 3D-PH[ peanu-
30BaH MHTepdenc umnopra AaH-
HbIX O TeOMEeTpUM U3 COBPEMEH-
HbIX MakeToB reoOMeTPU4ECKOro
mMoaenupoBaHus. Takol nopxon
MO3BOMSET NoMb3oBaTeNsaM caMmum
NpoBOAWTbL 3afaHue reoMeTpun B
OOHOM M3 TaKMX MaKeToB, a TaKke
NCnonb30BaTb AaHHble, nonyyae-
Mbl€ 13 KOHCTPYKTOPCKMX 6HOpO.

OTanbl 3agaHus nHopmaumm o
CBOMCTBax BELLECTB, TUMNEe U CBON-
CTBax TPEXMEepPHOW CETKN, napame-
Tpax pacyeTa HayarnbHbIX JaHHbIX
N OCOBEHHOCTAX  KOHKPETHOrO
NpuKNagHoro Komnnekca, Ang Ko-
TOPOro PacCyUTbIBAlOTCH OaHHbIE,
peanu3oBaHbl B nporpamme 3D-
PH[ B B1age rpadmyeckoro nHtep-
denca, B KOTOPOM MOMb30BaTESb
He TONbKO 3aJaeT MHopmauumto,
HO U MHTEPaKTUBHO KOHTPONMpPYeT

NpaBuUibHOCTL pe3ynbTaToB pac-
yeta. B 3aBucumoctn ot obbema
paccyMTbIBaeMbIX AaHHbIX pacyeT
CeTkM W pacrpeneneHus Belle-
CTBa MO CETKE MOXET BECTUCb Kak
B nocrnenoBaTterlbHOM pexume Ha
M3BM, Tak n B napannensHoOM
peXvMe Ha MHOronpoLEeCCOPHOM
KnacTepe.

Ha cerogHAwWHWIA OeHb B npo-
rpamme 3D-PH[ yyteHo n peanu-
30BaHO 6OMbLUIMHCTBO TpeboBaHuii
npuKknagHbIX KOMMEKCOB, MPOBO-
OSWMX pacyeTbl Ha perynsipHon
TpexmepHoun ceTke. Begetca pas-
paboTka anropuTMOB MOCTPOEHMS
HeperynsipHbIX CETOK U pacyeToB
HayarbHbIX A4aHHbIX Ha HUX.

C wvcnonb3oBaHMEM  ycoBep-
LLIEHCTBOBaHHbIX hu3MKo-MaTemMa-
TUYECKUX MOAENen, YUCIEHHbIX
METOAOB M NPOrpamMMHbIX KOM-
MIEeKCoB Mony4eHbl HOBbIE pacyeT-
HO-TeopeTMYeckne pesyrbsrarhbl.

MpoBegeHo wuccnegoBaHue
OMTUYECKUX CBOWCTB ra3epHON
nnasmbl, 06pasytoLlenca npu obny-
YEeHUM CEEPUYECKMX Nas3epHbIX
MuLeHen. OnucaHbl pesynsraThbl

nccnenoBaHus CnekTpanbHbIX Xa-
PaKTEepPUCTUK N3nyvyeHna ceeTALle-
rocs nnasMeHHoro obpasoBaHus
(CMO), Bo3HuKatowero 3a OPOH-
TOM yAapHOW BOMHbI, pacrnpocTpa-
rase

HAwWenca B (poHOBOM

c fasneHuem 1 Topp npv nasepHoOMm
0obnyyeHnn chepmnyeckon MmULLEHN
n3 opraHukn Ha crteHge MKB-4
yctaHoBkn «Wckpa-5». Pesynbra-
Tbl 3KCNEPUMEHTA CpPaBHMBAKTCS
C pacyeTamu, NPOBEAEHHbIMU C
nomowbio metoamkn CHAM. OTta
MEeTOAMKA MOMUMO ra3oanHaMUKK
N nepeHoca M3rnyyYeHns Ncnonbay-
eT Mogenb cpegHero moHa Ans
pacyeta KUHETUKM MWOHM3aLUH,
HaceneHHocTe BO30BYXOEHHbIX
YPOBHEN 1 y4MTbIBAET HEPABHOBEC-
Hble adodeKkTbl Npu pacyeTax Kak
ypaBHEHUS COCTOSIHMS, TaK U CNek-
TpanbHbIX KOIPPULMEHTOB.

B onbitax Ha yctaHoBke MKB-4
pacyeTHO MCcreaoBaHbl OnTuyec-
Kne CBOWCTBA HepaBHOBECHOW
nnasmvbl. C NOMOLLBIO METOAUKM
CHOrM, sknovatowen k-¢ mogens
TypOyneHTHOCTN, MPOBEOEHO UC-
crnedoBaHue napameTpoB CBETS-
LLUMXCA Mra3MeHHbIX obpasoBaHui,
BO3HMKAKOLWMX 3a (ppoHTOM yoap-
HOW BOSHbI, pacnpoCTpaHsoLLenca
B ()OHOBOM rase C [JaBfieHneM
p, = 6TOpp, npu nasepHom 06-
Ny4YeHUn ¢ ncrnonb3oBaHnem bonee
MOLLHOMO, YeM B NpeablayLumxX Uc-
crnegoBaHusix, nasepHoro nMnynsca
N NomnbIX chepruyecknx MULLEHEN.
Pesynbratbl pacyeTtoB CpaBHMBa-
tOTCSI C UBMEPEHNSIMU B OMbITaX.

lMocmpoeHue pacdyemHoUl cemku u 3adaHue Ha4vasibHbIX 0aHHbIX
8 nakeme 3D-PH/] 0ns mpexmepHbix 3a0ay MamemMamu4eckol gou3uKu
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J.000e-02

2.000e-02
1.500e-02
1.000e-02
5.000e-03
0.000e+00

2.03be-02 5.035&-02

J3.000e-02

2.000e-02
1.500e-02
1.000e-02
5.000e-03
0.000e+00

2.035e-02

5.03%e-02
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.8952e+01

.768Be+01
6425e+01
.5162e+01
.3898e401
.263be+01

8.035e-02 1.103e-01 1.403e-01

B.03be-02 1.103e-01 1.403e-01

T G G i Sy

A371e401
.0108e+01
B.8447e+00
7.5813e+00
6.3179e+00
5.0545¢+00
3.7911e+00
2.5278e+00
1.2644e+00
1.0000e-03

2.007e-01

—

2.007e-01

TunuyHas chopma cmpyUlHO20 pa3sumusi Heycmou4yueocmu Ha c80600HOU UCKPUBIEHHOU rMogepxHocmu

HanbHenwee passuTMe Mony-
yun paspabotaHHbin B UTMO®
komnnekc nporpamm HUMOA
ONSA peLleHns TpeXMepHbIX 3ajad
MUrpaLmn noasemMHbIX BO4 M pac-
NPOCTPaHEHUS pPacTBOPUMbIX 3a-
rPSI3HEHUI B NOA3EMHbIX BOAaX OT
TUMNOBbLIX JTOKaNbHbLIX MCTOYHWKOB.
Komnnekc akTMBHO McCMonb3yeTcs
ONSA pelleHns 3agad

— obecneveHnss  akonorunye-
CKoW ©6e30MacHOCTM Npu B3PbIBHbIX
NOA3EMHbIX 3KCNEepUMEHTaX;

— MNpPOrHO3MpoBaHMa nocneg-
CTBMI aBapuin B MecTax XpaHeHusi
paanoaKTMBHBIX OTXOL0B;

— 9Komnoruu.

C ncnonb3oBaHWEM KOMIMIieKkca
HVUM®A npoBegeHa KoMmnreKkcHas
akororuyeckass akcneptusa bac-
celiHa pekn CaTuc.

PaspaboTtaHa pacyeTHo-Teope-
TM4eckass MoAenb, onucbiBatoLLas
HayanbHyl CTagulo pas3BuUTUSA He-
YCTOMYMBOCTN Ha WCKPUBIEHHOMN
cBOOOAHOWM MOBEPXHOCTW KOHAEH-
CMPOBaHHOIO Matepuana npu Bbl-
XO[e Ha 3Ty MOBEPXHOCTb yAapHOW
BOJTHbI.

YCTaHOBMEHO, YTO NPOLIECC pOC-
Ta HeyCTOMYMBOCTM MNpw onpege-
NEHHBIX YCMOBUSIX UMEET KyMYyrsi-
TUBHbLIM XapakTep, OTMWYHbLIA OT
Kraccmyeckon HeyCTOMYMBOCTU
PuxTtmaiiepa — MewwkoBa. Con-
cTBa oOOpasywwuxca co cBoboa-
HOW MOBEPXHOCTU CTPYN 3aBUCAT

~ OT reomeTpuv nepBoOHaYasbHbIX
7 P

KOHOeHcuposaHHO20 Mamepuarna (pacyem)

BO3MYLLUEHMIA U PEONOrNYECKMX
cBoncTBMaTepuana. lonyyeHsl oc-
HOBHbl€ 3aKOHOMEPHOCTM, OMUCHI-
BalOLLME OUHAMMKKYy pocCTa TaKow
KYMYNATUBHON HEYCTOMYMBOCTU B
3aBMCMMOCTM OT HayarbHbIX YCI1o-
BW N CBOWCTB MaTepuana.

PaHee B akcneprmMeHTax Ha 06-
pasuax 13 anMUHUEBOrO crnaea
Obina nokasaHa BO3MOXHOCTb
CTPYMHOrOo pasBUTUSA HEYyCTONYn-
BOCTW Ha rpaHuue. HegaBHo coB-
mMecTHo ¢ I®B npoeegeHa HoBas

cepusi IKCMEePMMEHTOB, B KOTOPbIX
NOATBEPXKOAKTCS HEKoTopble pe-
3ynbTatbl MOCTPOEHHOW Teopun
pasBUTUSA KYMYNATUBHOW HEYCTON-
4YMBOCTM CO CBOOOAHOWM MOBEPX-
HOCTW KOHAEHCUPOBAaHHbIX Ter.
Poct npousBogutensHocTn w
NaMaTU BbIYUCAUTENbHbBIX KOM-
MeKCoB MO3BOMWI CyLLECTBEHHO
nNpoABMHYTbCA B paboTe no npsmo-
MY YMCNEHHOMY MOAENNPOBaHUIO
TypOyneHTHOro nepemMeLunBaHus.
3agaya o hopmupoBaHumn Typoy-

HayvanbHas
¢opma
UCKpUBeHHOU
c80600HOU
rnosepxHocmu

Cmpyu

Tunu4yHas ¢popma cmpyliHO20 pasgumusi Heycmou4ugocmu
Ha c80600HOU UCKPUBIEHHOU M08epXHOCMU KOHOEHCUPO8aHHO20 Mamepuarna
rocre 8bixo0a Ha 3my rno8epxHOCMpb y0apHOU 80ITHbI (3KcriepumeHm U®B)

net P®AL-BHUNID
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NEeHTHOW nnaBy4yen CTpyu cBs3aHa
KaK C eCTeCTBEHHbIMU TOYEYHbIMU
TEnnoBbIMWU WUCTOMHUKaMW, TakK W
C MNPOMBbILUNEHHbIMWY, BO3HUKalO-
MMM, B YACTHOCTH, B pesynerarte
aBapuiHbIX cuTyauun. lNposege-

Ho npsimoe 3D umcneHHoe moae-
NUpoBaHWe pasBuUTUS TakoW CTPyMU
OT CTaUMOHAPHOIO NCTOYHMKA.
Ona npsiMOro 4YncrneHHoro Mmo-
OennpoBaHua TypOyneHTHOCTU
Ha OCHOBE Pa3HOCTHOMO peLueHus

TPEXMEpPHbIX ypaBHeHUn HaBbe —
CTtokca TpebytoTca 4dpesBblHanHO
oonbline o6beMbl namMaTM W
oeicTpogenctene ABM. lNo aton
npuyvHe Ons ee onucaHusi WUcC-
nonb3yrTcs nonyaMnupuyeckue

T:1. 21015 10800 = T.1.96457 N:17600 109188
YT
09359
0SS
Frarm 0.77932
o
062334
AT
[t 046795
LT~
a 031197
Pacmpoeblie kapmuHbl
nrIomHocmu: 015558
a—t=121,6—t=196
Te-008
T1.96457 N-17600 4504 " T:1.21015 N:10800 237775
201.382
197.748
160.723
| 1201064
157.721
79 4054
B7467 117.68¢
-1.91199
i
77,6668
-A2 5707
a
37,6397
Pacmpoebie KapmuHbl
8epmukasibHoU KOMMOHEHMbI
cKopocmu:
a—t=121,6—t=196 PRl
42,4145

v

v
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OCHOBHbIE JOCTUXXEHUA PPSALI-BHUNID

6,5

55

2
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<U =g
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<u =/

-0,05 0,00

0,10 0,15

X, OM

0,20 0,25 0,30 0,35

U3ameHeHue cpedHez0 kgadpama rnpo0osibHbIX Myfbcayuli cKopocmu fpu 83aumodelicmauu U3o0mpornHoU
mypbyneHmHocmu u cmayuoHapHoU y0apHOU 80JIHbI; pacyembl Ha CX0OUMOCMb 110 MOOUULUPOBAHHOMY 8apuaHmy
modenu Hukugpoposa: ® — bapp u dp. 1996 e. Pacdyemsi 1o rnpoepamme BUXPD: meli== — cemka 200;

e — CEMKA 400); = — ceMKA 800); ms — cemka 1600;

mogenu. Bo BHUNG® wmpokoe
npusHaHue nony4una OAHOMeEp-
Has mogens B. B. Hukmudoposa. B
HacTosillee Bpems paspaboTaHa
Moamdukaumsa Mogenu, B KOTopon
du3nyeckn ageksaTHO OMuChbiBa-
eTcs B3aMMogencTsme yaapHOn
BOSHbI U TypByneHTHOCTH 6e3 sB-
HOro BblgeneHus poHTa yaapHon
BOMHbI. [Anga uHuymnanusaumm cye-
Ta MOAErnbHbIX ypaBHEHUN npea-
NOXEH anropuTM, OCHOBAHHbIN
Ha aHanu3e noBeAeHUs ManbiX
BO3MYLUEHUA KOHTAKTHbIX rpa-
HUL, U NO3BONAKOLLMIA MNOMHOCTHIO
aBTOMaTM3NpOBaTb NpoLecc pac-
yeta TypOYNEeHTHbIX TeYeHun.
O PEeKTUBHOCTL MoaudMKaLmm
UNMCTPUPYIOT pesynbTaTbl Moae-
NMpOBaHNSA OnbiTa, B KOTOPOM
nccrnenoBanocb B3aMMOOENCTBUE
N30TPOMHON TypOYyneHTHOCTN U
CTauMOHapHON yAapHOW BOSHbI
WHTEHCMBHOCTIO M =2,8 ¢ u3me-
pPEHMEM MrHOBEHHbIX 3Ha4YeHui
CKOPOCTU TeyeHusda, N onbiTa, B
KOTOPOM WCCNefoBanocb passu-
TVe 30Hbl MNepemMellnBaHnsa Ha
LMANHOPUYECKOW FpaHuLe renni-
BO3[YyX, YCKOPSAEMOM CXOAsLLencs
LUNNHOPUYECKON YOAPHOW BOSTHOW.
acyeTax nony4vyeHbl CXOAMMOCTb

I, MEC

— cemka 3200

140

120

100

80

60

v ]

40

r, oM

Passumue 30HbI mypbyneHmHo20 nepemewiugaHusi
Ha yuiuHOpuUYecKoU epaHuue pasHoMNI0MHbIX 2a308,

yckopsiemou cxodsujeticss y0apHOU 80/THOU; pacyembl Ha CXO0UMOCMb

o mMooughuyuposaHHoMy eapuaHmy modenu Hukugoposa

(napamempbl HayabHO20 803MYyUEHUsI: 8, = 75 MKM U k = 34 cv™):

® — AHOpoHos, Mewkos u 0p., 1982 2. Pac4emni
ro npoepavme BUXPb:
@ — yOapHasi 80J1Ha,
e — CEMKa 126+148+64;
e — CEMKa 252+296+128;
= cemka 504+592+256;
s — CEMKA 1008+1184+512;
s — cemka 2016+2368+1024;
— cemka 4032+4736+2048
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450

450
430
410
T 390
Tid 370
T2d 350
Tib
Y 330
Tfe
e®® 310
290
270
250 25p
¢ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0.8 0,9 1
0 P,P.P,Pb,Fe 1

Kpueas cpasosozo pasHosecus T(P), 3asucumocmu
memnepamypbl om 0asneHusi Ha y0apHbix aduabamax [MMMA dons
rnepsoeo T1d u emopoezo T2d ghazosbix coOCmMOsIHUU.
HuxHs51 moyka — moyka Havarna ¢ha308020 rpespalieHus,
BEPXHSIS MOYKa — KOHEYHasi moyka ha308020 rpespawyeHusi.
[T] =K, [P] =Tla, q,=-0,2 k[x/e

pPa3HOCTHOIO pEeLUEeHNsT U BMOSHE
YOOBMNETBOPUTENBHOE Cornacme c
3KCMEePMMEHTOM C TOYHOCTBHO B Npe-
Jernax MnorpewHocTM M3MEepPEHUIA.
Bepnetcs paboTa Hag peanvsauuen
OByMepHou Bepcun mogenun Huku-
doposa.

Mpy NpUMEHEHUN ypaBHEHUN
cocTosiHuA B bopme My — proHan-
3eHa MOCTPOEHa NNHUS paBHOBE-
cuna ansa AByx pasoBbiX COCTOSAHUI
NMMMA. BebluncneHa ygenbHas
TennoTta q(P) v nonHas Tennorta
Q(o) dasoBoro npeBpaLLeHus.

TpakToBKa has3oBoro npespa-
LeHNsa Kak mnpouecca BA3KOro
TpeHna n BBegeHne appeKkTnBHoOM
BTOPOW BA3KOCTU, MOLENMPYIOLLEN
dasoBoe npeBpaLlleHne, No3BoNu-
nn o60CHOBaTb BO3MOXHOCTb
CHWXEHWS NIIOTHOCTU B obnacTu
¢a30Boro npespaLleHns Ha PpoH-
Te yoapHOoW BOmMHbI 6e3 HapyLleHus
TpeboBaHMIn CO CTOPOHbLI 3aKOHOB
COXpaHeHMs MOTOKOB MacChl U UM-
nynbca.

3a nocrnegHee gecsartunetve B
Poccum n B mupe Habnwopaetcs
3HAYUTENbHBIN MHTEPEeC K Mony-
YEeHU MaTepuarioB C MOMOLLbHO
pasfMyHbIX MEeTOO40B WHTEHCMB-
HOW nnacTuyeckon fgedopmMaunn

(UMA), korga WHTEHCUBHOCTL Ae-
dopmauum gocTturaeTcs € no-
MOLLIbIO BbICOKOFO BCECTOPOHHEro
naeneHus. MocpeocTBOM  Takux
METOJ0B MOXHO 3HaYUTENIbHO W3-
MENbYUTL MUKPOCTPYKTYPY MeTarn-
FIOB 1 CMfaBOB 40 HAHOPAa3MepPOB.,
Koroa cpedHun pasmep 3epHa
OyneTr u3MepsaTbcs  AecaTkamu
HaHoMeTpoB. O6GbeMHble HaHo-
CTPYKTYpUpOBaHHbIE MaTepuarbl,

nonyyeHHsle metogamun UMMM, xa-
PaKTepPU3YTCA YHUKAINbHLIM KOM-
nnekcom  pu3nKo-MexaHN4eCcKmnx
CBOWCTB:

— BbICOKOIM MPOYHOCTbI MNpwU
COXpaHeHun [OoCcTaTOdHOW nna-
CTUYHOCTW;

— BbICOKOCKOPOCTHOW U HU3-
KOoTemnepaTypHON CBepXnnacTuy-
HOCTbIO;

— WN3MEHEHHbIMU Moayrnem
ynpyroctun, tTemnepatypon [ebas
n Kropwu;

— aHomarnbHoOM  Anddy3noH-
HOWM aKTUBHOCTbIO;

— PEeKoOpAHbIMU  MarHUTHLIMU
CBONCTBaMMW.

MHTepec k nogobHbIM MaTtepu-
anaMm OT YMCTO HaYy4HOro yxe rne-
pelwen B obractb NpakTUYecKoro
npuMmeHeHusa. B meguumHe HaHo-
CTPYKTYPUPOBAHHbIN YNCTbIA TUTaH
Nonyyunsi LWKMPOKOe NpPUMEHEHNE
OJ1S1 U3rOTOBMEHUS Pa3NNYHbIX UM-
nnaHTatoB. Hapsgy ¢ ontumarnb-
HbIM COOTHOLLEHNEM MPOYHOCTHbIX
XapaKkTepuUCTMK, OH UMEET N MaKCu-
MarbHYy0 ONOMOrMyYecKyto CoBMe-
ctumocTb. Cenvyac HaHOCTPYKTY-
pUpOBaHHbLIE MaTepuanbl HaxoasaT
NPUMEHEHNE B MAaLUMHOCTPOEHUMN,
aBNACTPOEHUUN U T. A.

CoBMECTHbIMK YCUTUAMM
crneuymanucto  POALI-BHUNIO,

OPYrMX POCCUMIACKMX LIEHTPOB MU
amepukaHckux (Jloc-Anamoc) y4ye-
HbIX CO3[aHbl

JKCNnepumeHTalb-

Ycmpoticmeo 0111 co30aHusi UHMeHCU8HoU
nnacmu4yeckoul deghopmayuu

v

v

WHCTUTYT TEOPETUYECKOU U MATEMATUYECKOU ®U3UKKU (UTMOD)




=
=
l—
=
=
&
=
)
=
e
=
o
=
(&)
Y|
=a
=
<
=
e
<
=
=
=
(o)
=
(&)
L
=2
=
|
L
o
o
T
|
|
>
[
=
|
(&)
X
=

Hble YCTaHOBKM AMs MornyyYeHus
MaTepuanoB C  YHMKarbHbIMM
Xapaktepuctukamn, u paspabo-
TaHbl MeTOAMKKW, MNOo3BoNSLmNe
mogenupoBatb npouecc UMMA.

Bo BHUN3O® paspabotaH me-
Ton, onpegeneHus peakumn BB
Ha aBapwuiHble TernmnoBble BO3-
0ENCTBUS C MOMOLLIbIO YNCNEHHOIO
MOAENMPOBaHNS, OCHOBaHHbIN Ha
nocrnegoBaTenbHOM aHanu3e AByX
ctaguii: 1) oT Havana Harpesa Ao
BOCMMaMeHeHust; 2) pasBuTue ro-
peHus 1 nepexon BO B3PbIB.

Ona aHanusa nepBon cTtaguu
ncrnonb3yTcd paspaboTaHHble
Bo BHNN3® komnbloTepHble npo-
rpamMmmbl, MO3BOMSKOLWMNE MPOBO-
ONTb CKBO3HblE pacyeTbl Harpesa
n BocnnameHeHns BB B cocTtase
CNOXHOW KOHCTPYKUMW B [.OBY-
MEpPHOW 1 TPEXMEPHOWN reoMeTpumn
C y4eTOM CrieayroLmnx msmnyeckmnx
NpoOLIECCOB:

* TEennonpoBOAHOCTM B MaTte-
pranax KOHCTPYKLUWK;

* JIYYUCTON N KOHBEKTUBHOW
Tennonepeaayn B NOMOCTAX KOH-
CTpyKuuu;

* XMMWYECKOW KMHETUKN B 0O-
nactax ¢ BB (ogHocTagumnHom wu
MHOFOCTaZMNHOW).

+ (pasoBbix nepexofoB (nnas-
NEHNE) ANIEMEHTOB KOHCTPYKLMM;

* «BCMy4YMBaHUS» TensosalmT-
HbIX MOKPbITUN.

Ha aTon ctagumn onpeaenstoTtcst
BpeMSs 3a4epXKun BOCMIaMeHEHNs,
pacnonoXeHune oyara, a Takke nons
Temnepartypbl U KoHUeHTpauum BB
Ha MOMEHT BOCMITaMEHEHUS.

B cnyyae, ecnn BB Bocnname-
HSeTCs, uccnegyeTcsa BTopas cra-
avs. MNpun aTom pesynbTaThl pacyeTa
nepBoyv CTaaMm UCMONb3YHTCH Kak
ncxogHble AaHHble. AHanu3 BTO-
pon ctaguu nNpoBOAMTCA C MOMO-
Wbt paspaboraHHon Bo BHUNI®
OBYMEpHOW rasognHamunyeckon
KOMMbIOTEPHOW NpOrpammbl, B KO-
TOpPYl0 BCTPOEHa MoAernb nepexo-
Oa ropeHus B getoHauumto (M).

PaccuntaHa 3apaya o Tenno-
BOM uHuummpoBaHun BB LX-10
mMaccon ~ 7 kr B cbopke B chopme
nornoro uMnuHapa, Harpeesaemown ¢
Hapy>HON GOKOBOW MOBEPXHOCTU,

e NPUMEHNTENTIbHO K OMUCaHUKD 3KC-

ada
(

\

OCHOBHbIE JOCTWXXEHUA PPALI-BHUNID

Harpee

|
MnocKocTh |
CUMMETPHM|

Ouar
Bocnna-
MeHeHun

J 4

BB

Metannuueckue
0b0noYKH

PacuyemHoe pacnipedeneHue memnepamypsbi (°C)
Ha MoMeHm gocriiaMeHeHus t, = 753 MuH

1.524e+01

1.365e+01

1. 185e+01

1.016e+01

4.161807e+01

3.931108e+0
3.700415e+0
3.469722e0
3.233029e+0

2.777645e+0

B.467e-00{ 0

6.773e+00

5.080e+00

3.38%e-00

1.6332+00

0.000e-01

2.546350e+0
2.31625%+0

1
1
1
1
3.008336=+01
]
1
1
2.085564=+01

18545712401
1.624178+01
1. 393486401
,CDPOHT 1.162733e+01

HACTOHALTAHIY 9.3209536e+00
7.014066e+00

4.707136e+00
2.400206e+00
9.327665e-02

0. 000e-01

3.432e+00

B.&R3e+0

~2.213653e+00

1.030e+01 1.373e+01

PacuyemHoe pacripedeneHue dasnerus (MTla)
Ha MomeHm t = 80 MKC riocrie 8ocrinameHeHusi

NepUMEHTOB C TEMOBbLIM B3PbIBOM
(cm. pucyHOK).

B otnnume ot 6onbLINHCTBa noa-
XOO0B 3anoXeHHas B AaHHbIA Me-
TOA MAEesA PacCMOTPEHUS LIEMOYKM
CBSAI3aHHbIX hU3N4ecknx npouec-
COB TMO3BONSET MNPOrHO3MpoBaTb
MaKkCMMarbHO BO3MOXHbIN CNEKTP
oTknukoB BB Ha BTOpoOW cTaguu: ot
JeToHauun oo CroKoWHOro cropa-
Hna 6e3 B3pbIBa.

[ns pelweHus 3agay no onpe-
OEeneHnio  HanpsikeHHo-aedopmu-
POBaHHOIO COCTOSIHUS 3M1EMEHTOB
CNOXHbIX MPOCTPAHCTBEHHBLIX KOH-
CTPYKUUA C Y4ETOM HENUHEWNHOrO
noBedeHns maTepuana n KOHTak-
THOroO B3aMMOOENCTBUA Mpu
MHTEHCUBHbIX MEXaHUYeCKUX W

TENnoBbIX Harpy>XeHnsax B ABYX- U
TPEeXMepHOW MOCTaHOBKax co3faH
nporpammHbin komnnekc JPAKOH.

C ncnonb3oBaHWeM KoMMnekca,
peLLeHbl NpakTu4eckme 3agayn

— pacyeTa peakumn B3pPbIBO-
CTOWKOrO MeTanfnokoMno3nTHOro
KOHTenHepa AT595;

— MOAenupoBaHusa npobuTtus
COCTaBHOM nperpagbl BbICOKOCKO-
POCTHbIM YAAPHUKOM;

— MOAEenMpoBaHus paspyLue-
HUSA UMnMHApUYEecKon TpyObl npu
B3PbIBHOM HarpyeHuu.

|
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KoHcmpykuyusi koHmetiHepa AT595
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PacuemHble u akcriepumeHmarbHbie 0aHHbIe o deghopmMayuu Ha Hapy>XKHOU Mo8epXHOCMU Kopriyca KoHmeuHepa
rpu e3pbiee 3apsida BB 8 ke THT e uHepmHoU yrnakoske maccol 36 ke
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KoHeuHoe cocmosiHue uUfIUHapULIeCKOIJ mpy6bl 8 3KcriepumeHme u pacdeme
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WHCTUTYT TEOPETUYECKOU U MATEMATUYECKOU OU3UKKU (UTMOD)




	Dostizeniya 2005 v1_3 web 04.pdf
	Dostizeniya 2005 v1_3 web 05.pdf
	Dostizeniya 2005 v1_3 web 06.pdf
	Dostizeniya 2005 v1_3 web 07.pdf
	Dostizeniya 2005 v1_3 web 08.pdf
	Dostizeniya 2005 v1_3 web 09.pdf
	Dostizeniya 2005 v1_3 web 10.pdf
	Dostizeniya 2005 v1_3 web 11.pdf
	Dostizeniya 2005 v1_3 web 12.pdf
	Dostizeniya 2005 v1_3 web 13.pdf

