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YK 539.3
Koay6 K0.I., Koay6 A, Xykosa B.H.

UMKNWYECKOE IE®OPMUPOBAHUE U IUC CHUNATUBHBLIN
PA3OMPERB BA3KOYNPYIMX KOMMO3UTHBLIX TOPOUOANBHBIX
KOHCTPYKL WA

MpeanaraeTca METOAMKE PEWEHWA TEPMOBAIKOYNPYrore ASPOPMHPOBAHNA AHHIOTPONHLIX CHOWC-
ThiX KOHCTPYXLIAA B YCNOBHSX LIAKNMMECKOTD HAMPYXEHWRA HA OCHOBE METDAA KOHEUHBIX JNEMEHTOE.

Kmoveanie CI088: METOM KOHEYHbIX 3NEMEHTOR, HANDRXEHHO-AEHOPMHPOBEHHOE COCTORNWE, Tep-
MOBRIKOYNDYTOCTE.

NpoGnema CO3AAHMA NHEBMATUYECKMX LMH C BLICOKMMK TEXHWKO-IKOHOMWNECKHMW NO-
xazaTenAmMn TpelyeT May-“eHUA X NPOYHOCTH YHE Ha 3Tane NpoeKTUPOBAHWA. Bricokan cTou-
MOCTE MCTIBITEHWA, WX ANWTENEHOCTE, HECOBEPLUEHCTBO IKCNEPUMEHTaNHOMC oBopyaosaHnA
pycnasnuBaioT HeoBX0AMMOCTE CO3AaHUA HOBbIX W COBEPLUIEHCTBOBAHWA CYLECTBYHOLMXY Me-
TomvE oueHKK paBoTocnoCoGHOCTH B peansHBIX YCNOBMAX IKCANyaTaLun.

Mpu NPOEKTHPOBAHWW HOBLIX NEPCNEXTUBHEIX MOOENEed BEKHOE MECTO 38HWMAEeT WCC-
fEfOBaHME HANPAXKEHHO-AEMOPMMPOBaHHOrD cocToRHUA (HOC) wwH, NOABEPMEHHEIX NOKaNkL-
HbM IKCNNYaTAUMOHHBIM Harpyakam. Pewenwe Takux 3afad He MOXeT OCYLECTBNATLCA Gea
ACHOMD NPELICTABNEHUA O XapakTepe pacnpefieneHns YCUNWA B HUTAX KOPAE W 06 ocoGexHoc-
19X AehOPMMPOBAHNA Hauwbonee OTBETCTBEHHLIX ANEMEHTOR LWMHLI NPY TEPMOCANOBEIX BO3-
geRcTEMAX. Kak NpaBkno, B PeantHeX YCNOBMAX IKCMMYATAUMN KOMNOIUTHLIE SNEMEHTE KOHC-
TR HAXOOATCA B CNOMHOM TDEXMEDHOM HaNpsMeHHO-AePOPMUPOBAHHOM COCTORHMM.
OcoBeHHOCTY NOBEAEHMA KOMNOIMTOE NPW PasHeX BAOAX HArpyikd NOIBONAKT WM COXPaHATH
CEOW TEXHONOTMHECKWE cBOMCTBA, MpPW NPOEKTUPOBAHWW TAKWX KOHCTPYKLMA HEOGXOAMMO y4u-
THEATH KONMYECTBO M OCOBEHHOCTH (PUINKO-MEXAHWIECKMX CBOACTE KOMNO3UTHBIX CNOEB, a Ta-
INE YCNOBWA Harpyard. BoaHukasT HeoBX0gWMOCTE NOCTPOEHWA MOAENER KOMNOIMLMOHHLIX
MATEPWAN0B, KOTOPLIE NOIBONMIM ONUCATE NOKANEHYHKD CTPYKTYPY NPOLIECCOR, NPOMCXOAALLMX B
TakKx Cpeaax Nog AEACTBWEM CBR3EHHLIX NONEeR.

YCTanoCTHBIE PA3PYLUEHWA DE3WH M KOMNOIWTOB, ABNAKTCA OCHOBHOA NPMYMHOR, orpa-
WSMBAIOWLER CPOK CNyWOb! LWMH W ADYIMX PEIUHOTEXHUHECKHX MINENWRA, paboTalowmx B ycno-
BHAX MHOTOKPETHBIX LAKNMYeckux Harpy3ok. OcobexHo 3T0 KacaeTch KpynHorabapuTHLIX LWMH
[InR TaKMX WAH NPOTHO3 WX CPOKa CRyxGil NO WIHOCOCTOMKOCTH NPOTEKTOPAE ABNAGTCA HEaKTy-
ANHEIM.

Mpi MIrGTOBNEHWW LIKHBI TAKHE BOIMOXHO NOABNEHWE BHYTPEHHWX DedexTos, yBenu-
WBIOWMXCR B NPOUECCE INCTNYaTaUMK, YTO B PE3YNETATE CNYKUT NDUUMHOA ee BHE3ANHOM
paspywerma. Tenno npi paboTe WwHL! BoYIENAETCA B PE3YNLTATE BHYTPEHHErD TDEHWA B Ma-
Tepuane WiMHEI, TDEHWUA MEXQY YACTULIAMW BO3AYXA B Kamepe, 2 TAKKE TDEHUA B KOHTaKTe C
goporoit. Mpoueccsl Tennoesinenexua npw patote asToMOGUNEHOR WWHL WCCNeaoBanwcs B
x [1-6]. OcHOBHBIM HEQOCTATKOM CYLECTBYHILLMX MOAENed RBNAETCA WCNONbL3oBAHWE
JOLMX FUNOTES O HANPSMEHHO-AeOPMWPOBAHHOM COCTORHWKM WkHel. Onpeaenexwe
CAOICTE KOMNOINUMOHHEIX METEPHANOB G Pa3HbiMK CXeMamu apmupoeanna TpebyeT gocTaTou-
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Jafaqvy MexaHukM nedopMMpoBaHHOND TBEDOOro Tena,

Temnepatypa oxpysarowero 8030yxa ¥ A0POMM, UX TENNOBLIE XAPaKTEPWCTUKM, THN Ao-
POMHOMD NOKPEITUA W BNaMHOCTL ONOPHON NOBEPXHOCTH, TO ECTE YCNOBWA 3KCNNYATALAM BMM-
AKOT Ha NPOUECCH! TENNOBLIABNEHUA W TENNCOBMEHa B WMHax. Ho at dakTope cocrasnswor
CNYYaAHLIA BHELWHWRA , KOTOPEIA B PABHOW Mepe ONpefenfeT TepMOHaNPAXEHHO: COCTOR-
HHE LWIKH MOGOR KOHCTPYRLWKM W 1x PA3NHYHOMD TEXHWU4ECKOrD COCTORHMA, a NOTOMY B A3HHOR
paboTe He yuuTeiBalOTCA.

CneagyeT oTmeTuTs, yto KPYNHOrabapHTHLIE LUMHBI NOABEPKEHBI SHAYUTENEHLIM MExa-
HWHBCKAM NOBPEMASHUAM, 3TO NPUBOAWT K TENMNOBLIM OTCNOBHUAM W3-33 NOABNEHWS paspylwe-

npoueccy otcnoewuA. B pesyneTate TPEHUA NO MECTy AediexTa, pajemeaeTch ewe Gonee Bu-

TUBNEHWE KSYEHWD YMEHLLLEETCR.

Onpegensiouee BnuaHMe Ha KONMMBCTED BLIAENAEMOR, paccenBaemMoi W, B HeBOoMbLWOH
CTENEHU, NOrNOLWaeMOoi TENNOBOR SHEPTMM OKalLiBaeT KOHCTDYKUMA Whkbl. Tak, conpotuene-
HWE ABUMEHMIO KONECA W, COOTBETCTBEHHO, BulgeneHHe Tenna BO3PACTART C YBENWMYEHWEM To-
NUWMHEl NpoTexTOpa WKl [4). Ha Teepasix rnagumx NOKPLITUAX OPOr WECTHCNORHEIE LINHEI
npeoGpasyioT B Tenno u paccemsaoT NPMMEDHO Ha 5% MeXaHUYecKol 3Heprim Gonswe, Yyem
TPexcnoiHele [4]. B mectax npoduns WinHe, rae Gonblwe Maccue peanHsl U Gonbwe aedop-
Maumm, TennossigeneHne ysenwinsaercs [6].

AHU3OTPONMA AEOPMATHBHLIX CBOWCTB, HWIKas CABWTOBaA XECTKOCTe, HEOQHOPO-

MUpOoBaHHLIX oBonoyek,
YYHTLIBAA CNOMHOCTE CBA3AHHO TEPMOBAIKOYNPYrod Mogenk palioTel Wk, Hawbo-

Née KOppeKkTHeIM CNocoGoM ee PelweHWA NPeaCTaBNACTCA METOA NOCNeAoBaTENbHBMX NpHGK-
MEHWH, OCHOBAHHLIA HA METOE KOHENHBIX ANEMEHTOB (MK3).

Mcxoga ma sakoWa coxpaxemus SHEPIWW, BaPHAUMOHHOE YpEBHEHWE TEpMOYNpyrocTH
Buo kak ofbobenre sapuaumorHoro Np1HUWNa Narpaqxa uMeeT sun;

” SFdx'de’ dv® - H ﬁa&&'m%&’—ﬁ&.ﬁm:u. (1)
K, [ 5

rAe BapWauma cBOGOOHOR IHEPrUM BLIYWCNAETCS No tbopmyne
8F =8 - :r;’nﬁ:, 4 (2)
3AECH S = ¥ dic, — BADMALMA YNpYroR SHEPMMW AedopMaLmi,
-:'.rﬁ,.' = TEMNEPATYDHLIE HaNPRAMEHKA,

Pewenne aanaum TepMOyNpyrocT Tpebyet onpegeneuus TEMNEPATYDHOrO NONA B Te-
ne, anA Yero Heobxogumo pewuTs 3anaqy TennonpoBOAHOCTH. YpaBHeHue HECTAUMOHADHOR
TENNONPOBOAHOCTH ANA SHMIOTPONHOMD TENa MOXHO NpeacTaeMTs B Buge:

;] JIfoet, Tatvar = ‘]. [[faa, dvee + }J’H woTdvet + ;j' [fla+ iz - enyasar (3)
5 ¥ N ¥ W 0

fAe p — yneneHslit Bec, ¢ — Tennoemkocts: A7 — TEHIOP TENNONPOBOAHOCTK W, — mow-
HOCTE BHYTPEHHWX MCTOMHMKOB Tenna, obyCNoOBNEHHEIX BRAIKOYNPYrMMK CBOACTBaMK MaTepua-
na; § — WHTEHCUBHOCTL TENNOBLIX NOTOKOB: J1 — KOIPPUUMEHT Tennonepegaqm; @ — Temne-
PaTtypa oxpyxarwei cpensl.
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KOMMNOHEHTH! TEH30Pa HaNPAXEHWA ONPEAENAKTCA NO YpaBHEHWID TEPMOYNPYrocTy Owo-
eiiMana, KoTopelit npeacTasnseT coboi 3akod Myka, oGobweHHsin Ha chny4aih Tennc-
X HArpY 30K

o' =cg, - p*(T -8), (4)
me 1! — TEH30p MIOTEPMWYECKMX YNPYTAX KOHCTEHT, KOTOPLIE ONPEAENAINT BIAUMHOE BnuA-
g TEMNEPaTYPHOro NOMA U NONA AedopMaumi.

PHMEHAR KOHEYHO-DA3HOCTHYIO OWCKDETUIALMIO NO KOOPAUHATAM U BDEMEHN YDABHEHWE
3| MONHO NPUBECTM K CUCTEME anreGpanueckmx YpasHEHWA. DYHKUMIO TEMNEPaTYPl MOXHO
DEnCTaR b B BMOE
Tix.ry= f{x)glt). (5)
[INA KOHEMHOTD 3NEMEHTA, MOAENUPYIOLEro NOBEAEHHE CNOWCTOMD 3NEMEHTa KOHCTRY-
dyHKLMA KoOpAMHAT moxeT OuiTe NPEACTABNEHA B BUAE:

5
f(x)=Y @y (x'x* )T, . (6)
=1
i
1 2 2 2 3 *Z"i.—h,_,_krt—h_, My 7
g }-Hllﬂihx l""'r‘ﬁr‘r I -1’;"‘21':1[1" A3 I A AInl A3 ] - -

me h, — TONUMHA | — o CNoA.
DYHELMA BpeMeEHn g(I) NPpUHMMaEeTCA AWHERHOA.

MpWMEHAA KOHEYHO-DA3HOCTHYIO annNpPOKCHMELWO YACTHOW NPOMIBOAHONA NO BPEMEHW, C
PnoMb3IoBaHMEN CxeMbl Kpanka-HukoncoHa, NonyYaem MaTpUYHOe ypaBHEHWE:

[[H]ﬁkf]]iu..h Z::[”]ﬁ i 1-1R.}: (8)

g H, G — Matpypl TENNONPORBOAHOCTA U TENNOEMKOCTH, A [ — War N0 BPEMEHH, T. R — Bex-
ppl Y3N0BLIX TEMNEPATYP W TENNOBLIX HATPY30K.
[nR onpegeneHnA MOWHOCTH BHYTPEHHHX MCTOYHUKOE TennoobpasosaHuA HeoGX0aHUMO
WDENENWTL BENWUMHY PACCEAHHOM 3HEPTAM 33 LMKN HarpyxeHua. B obwem cny<4ae yaenkHan
WH3 PACCERHHOM IHEPTM PABHA CYMME NOTEPL 3HEPrMN B BPMMPYIOLLEM BONOKHE U CBA-
C Y4ETOM ¥ OOBEMHOID COOEpMaHIA

AW = pAW,_ +(1 - p)AW,_, (9)
me u - ofibemMHoe cogepKaHne apMUpYIOWEro MaTepwana.

MCnonbIoBaHWe NPOCTEALWMX rMNaTes of OQHOPOAHOCTH NOMA NepemMelleHd B Hanpae-
W BDMMDOBEHWA W OAHOPOAHOCTH Nona oBobueHHsx Cun ANA CABWrOBLIX HaNpAMEHWA W
ANDAMEHWA, HOPMANLHBIX K BONOKHAM, NOIBONRET BLIMUCNATL MOWHOCTE BHYTREHHUX WCTON-
108 TENNOOGPaIOBAHNA KaK OCPEOHEHHYI0 BENW4MHY ANA K - ro CNOA, PaBHYD AWCCUNMPO-

HOM SHEPTUM.
- b o)

lg“"l, lg‘“l — TEHADP HANPAWEHWUA, l‘-l-'}’l — TEHIOP YNPYrOAMCCHNATUBHLIY XapaKTepuc-

KOMNOIATA B CHETEME KOODAMHAT 2BPMWDOBAHWUA CNOA
MpH NOCTPOEHWA KOHEYHO-3NEMEHTHOA MOAENW NHEBMATUHECKON LWWHLI YYUTLIBAKOTCA
8 DCHOBHBIE KOHCTPYKTHBHBIE ocobenHocTu. Kapkac kpynHorabapuTHOR WHHLI COCTaBNAET ee
SNOBYKD OCHOBY M BLIMONHAGTCA M3 HECKOMbLKMX AECATKOB Nap NepPeKpecTHO apMWUPOBAHHLIX
RODAHBX cnoes. MCxoaHLM MaTepuanom ANA KOpOa CIyMaT BMCKO3HbIE W NonWaMWa-
BONOKHE, MOAYNE YNPYrOCTM KOTOPLIX NPUHUMAETCA PABHLIM 1,5 Mna (pwc. 2). Yron apmi-
saniA MEHRETCA OT TOMKM K TOUKE NO MEpWanaHy, AOCTWran Ha sksatope 45-65°, B aaBncw-
SCTW OT TMINE M HA3HEHEHMA WWHBI. [INA kpynHoraGapuTHb WwH Twna 40.00-57 yron apmupo-
A NPUMAT paBHbiM 53°(8]
Epekep, pacnonomeHHs B GEroBoi YaCcTW LWWHE!, MIrOTOBNAKIT M3 PA3PEMEHHBIX PE3N-
SKODOHBIX COEB, COBPaHHBI B NakeTe nepexpecTHuim obpasom. MNog cnosmu Gpexepa n He-
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PEAKO HAA HAM NPOKNANBIBAIT OQHOPOAHBIE NPOCNOAKA M3 MANKOR 3NSCTUYHOMN pe3lHbl. OcHo-
BHOE® HajHaueHue Bpexepa COCTOWT B NpPegOXPaHEeHWM KBpKaca OT MEXaHWYECKMX NoBpexge-
HHMA, CHXEHWW HArDY30K, NepeaaBsaeMbix OT JOPOMW Ha Kapkaca yepes Gpexep, ynyJweHn
CBAIN MEX/Y K3apKacOM M NpOTEKTopoM. YacTora S8pMMpOBaHWA Kapkaca cocTaenmer Scm’ &
Aans Gpexepa 7 cm™

MNpeanonaraeTca, YTo None nepemewweHWi 1 TEMNEPATYD ABNASTCA CINOLWHBIM M MEN-
AY CNOAMW BLINONHROTCA YCNOBUA MOBANLHOMD TENNOBOTD KOHTAKTA. OnA mogenvposaHus
TEPMOYNpYroro NOBEAEHMA CNOWCTON KOHCTPYKUMKM MCTIONbIyeTCs cyGnapametpudeckuin koHe-
UHBIA anemenT [9, 10] Ha Base BeMMCNUTENLHOMO KoMNNexkca «MIPEMNA+» [11].

Ha puc. 2-10 npueeneHs! pesynsTaTel pelweHns 3afaqun TepMoynpyroro gedopMuposa-
HMA Lkl Tuna 40.00-57 ¢ y4eTom QMCCHNATMBHOMO palorpesa. MakcHManbHbIii nporvb Ha-
TPYXEHHOR WKMHE! NPK 06XaTHM Ha NNOCKOCTE NPUHIMAETCA paeHem 0, 1m. [asnexue poiayxa
BHYTPH WiHel cocTasnaeT 0,6MMNa. CropocTe Asmkenua cocTaenaeT 25xmii. HanBonee BLICO-
kaa Temnepatypa pasorpeea WwHel HaBmogaetcs eGnuan Kpomok Gpexepa W cocTaenser
123°C.

WccnenosanmHsie 3akoHoMepHOCTH TEPMOMEXAHUYECKOTO NOBEOEHMA CNOMCTHIX TOPOM-
AanbHBX KOHCTDYKUMA (pwc. 11-14) noxasanu, yto B Cny4yae NOCTORHHOID PEMWME KajYeHWR

paboTocnocoGHocTu KOHCTRYKLIMM LUMHBI M AMarHOCTUPOBETE @8 TEXHWYECKDE COCTORHWe. B
3ITOM CNYYae MOXHO CYMTaTe TennoobpalosaHue TEMNEepaTypy NOKa3aTen MK, KOTopLIE Xa-
PaxTepuayioT paBoTocnocoBHOCTE LMHB! M 4310T BOIMOMHOCTS OUEHHTL 88 DECYDC.

L

&

Puc. 1. PacueTHan cxema TpexmepHo TOpOM- Puc. 2. Pacnpegenense nepemeweHii u,
AANBHOA KOHCTRYKLMA (WWHBL N0 BHYTREHHUM
ASBNEHWEM W OCER0N HAMPYIN0R).
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Puc. 3. Pacnpenenesme NEpemeLLermi Uy,

Puc. 6. PacnpefeneHne HanpRMEHIA a,;.

Puc. 7. PacnpegeneHne HanprseHrn o;.
Puc. B. PacnpefensHwe HanproxeHwi oz
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Pic. 9. Pacnpegenesie HanpmseHui .., Puc. 10. Pacnpegenenwe TEMNEpaTyp.

ul.’:" 20
L5
-180° — ‘\“‘ 180°
U:\ z\ .
““:l
-20
Puc. 11.wnnmmmmawwmmm:
1 - pesynsTarel [8). 2 - MK3 pewenme.
WM 20
-180° - = /“\_\_z 130°
-0

Puec. 12. Nepemewerna mmmmmumwmmw:
1 = peayneTare (8], 2 - MK3 pewenwve.

Puic. 13.wmmmﬂmummm KOpROHE
1 - peaynutatel [8], 2 - MK3 pewenne.
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Pic. 14, NepemeweHnn CPEUMHHON NOBEPXHOCTH KBPKACA B PAAWANEHOM HANPABNEHKA NO CTEHKE.
1 = peaynsTaTm [8], 2 — MK3 pewenwe.
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Koay6 K0. I"., Koay6 I'. O., Myxosa B. M. Lukniune gedopmyBanHn Ta AMCHNATHEHKWA podirpia
FRINONPYXHME KOMNOIWTHUX TOPOIAANLHAMX KOHCTPYKLLIA.

JaNPONOHOBAHO METOLMKE PILIBHHA TEPMOB AIKONDYHHOMD AeQOPMYBAHHA AHIIOTPONHWK WapYBa-
Tl KOHCTPYKLA B YMOBAX UMKNIMHOND HABAHTAMEHHR METOA0M cxiHueHHEy enemenTie. O 11,
Kmovosl ENO83  METOA  CKIHYEHWMX  ENEMEHTIE,  Hanpyweno-AegOopMiBHMA  CTaH,  Tep-
0B RINONPYHHICTE.

Kozub Yu. G., Kozub G, A., Zhukova V. N. A cyclic deformation and dissipative warming of
viscoelastic composit toroidal constructions.

The technique of the decision of thermoviscoelastic deformation of anisolropic layered designs in
e conditions of cyclic loading on the basis of a method of final elements s offered. Ref. 11.
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ABTOMATU3ALIUA PACYETOB HAMPSKEHHO-
AE®OPMUPOBAHHOIO COCTOSAHUA KOHCTPYKLIUA U3
3NACTOMEPOB

B pawmoil cTaThe pacCMATPMBAETCS MATEMATWIECKAR MOOENs NPOUSCCA pacydTa Ko ;
HAXOAALMKCA B HANDAMEHHO- AeHOPMUPOBAHHOM COCTOAHWN, A HOBOIO MOAYNA chcTemsl FORTU, Mpo-
MIBOAWTCA BHAMMI PAIHOCTHLIXN CXEM BAPMALIMOHHLIN METOA08 KOHEYHEIX ANEMEHTOR, B OCHOBE KOTOPGIX
NONOMEH KNACCHYECKHMA METOM KD W METO MOMEHTHBIX CXEM,

KniousBkie cnosa: Mogens, COCTORMME, INACTOMED, HANPAKEHWE, AedopMaLian, cxema

Nocranoeka npobnemel. AHanua nyGnukaumi no Teme Mccnegosammn, Coananme
COBPEMEHHON TEXHUKM HEBOIMONHO Be3 HanuunA 3dexTUBHLIX CHCTEM SBTOMETH3aUMA NPO-
EKTHDOBAHWA, NOIBONAKWMX HE TOMLKO YNPOCTHTE W (POPManNW3I0BaTL NPOLBCE ONMCEHWA W
KOHCTDYWPOBAHHA MHKEHEPHBIX COOPYMEHWA W KOHCTPYKLMA, HO W BHINONHATL AHANMKI MX Ha-
NpAKeHHO-AeDOPMUPOBAHHOND COCTORHMA, YpOoBEHB PEIBMTUA BLIMUCNMTENBHOW TEXHMKHW B
HacTonAlee BpEMA NO3BONAET IPPEKTUBHO NPUMEHATL € ANA pelweHWs Takux 3agay. Boe
ACCTMXEHUA B 0ONACTM ABTOMETM3ALMM NPOEKTUPOBAHNA WHMEHEPHBIX KOHCTRYKUMA 1 coopy-
WEHMA C NOMOLWLID KOMNETEPa, 8 TAKKE OQUEHKa WX NPOYHOCTHRIX XAPaKTEpUCTHK B NOCneg-
HWE rofsi, Geinu CBA3AHL! C LWMPOKUM BHEADEHHEM M NDUMEHEHWEM KOMNLHOTEPHLIX CUCTEM aB-
TOMaTU3aUMK NPOEKTUPOBAHWA, ABTOMATUIAUMER BEIMMCNIMTENLHLIX NPOLECCOR W paspaboTroi
HOBBIX YACTEHHBIX MeTOA0B[1, 2, 4, 5).

B HacToswee spema NPOUECT NPOEKTWPOBAHMA CNOMHBIX WHXEHEDHBIX KOHCTDYKLWA W
CoOpysennih C wucnonssosaHuem CAMP  npuoBpetaer spko BelpaMEHHBIR  OBLEKTHO-
OPUEHTUPOBAHHLIA xapakTep. Kpome TOro, BOIMOXHOCT: Ma 3Tane NPOeKTUPOBAHUA MOOENK-
POBaTE HANPAMEHHO-AECDOPMUPOBAHHOS COCTORHWE KOHCTRYKLMM C YYETOM pacnpegenseHusa no
ee o0beMy Harpysox, NO3BONAET PEanu3oBaTh CUCTEMHBIA noaxod. Hawbonee agexBaTHO
YHECTE BMMAHWE NPOWIBOACTBEHHLIX (DAKTOPOB M OCOBEHHOCTER NPOEKTUPYEMOrD OBLEKTa Ha
Bro KOHEuHEIE CBOWCTRA[3),

TopmynupoBaHue uenen cTatbu. OaHuM 13 npumepos peanwaaui Taxoro npobnem-
HO-OPWEHTHDOBAHHOMD A3bIKA ABNSETCA CNEUMANWINDOBAHHLIA BXOAHONR A3k FORTU-3, no-
IBONAKWMWA oNuckIBaTE obwyo NOCTAHOBKY 38084W MEXAHWKW, MeOMETDHUECKYD W duanye-
CKY}) MOOENL PacCYMTLIBAEMOrD MEXSHWYEcKoro ofbexTa (MNW MexaH4eckon CHMCTEMBI), a
TAKKE CxeMy PAcyeTa, OCHOBAHHYIO Ha 3aNKCKH COOTBETCTRYIOWEND BAPHALINOHHOM APHHUMNE W
NpaBun BLiBOAa M3 Hero. B faHHoR cTaThe NPMBOOMTCA CPABHWUTENEHBIA AHANWI BAPWALWOH-
HBIX NDUHUMANOE, NONOKEHL! B OCHOBE CUCTEMEI HA NDUMEDE BLIBOGA IHEPrETUNECKOD yHK=
LHOHanNa 4nA NNocKoro YeTeIPEXYTONEHOND KOHEYHOMD 3NemMeHTa.

OcHoBHanA YacTk. Aswk FORTU-3 NOAREPKMBAET OBLEKTHO-OPUEHTUPOBAHHYKO Napa-
AWrMY M NOIBONAET B PAMKaX EAMHOMD BaPMaLMOHHOTD (OPMaNUaMa WCCNEnoBaTs W PELETH
330341 MEXAHWKM B PA3NWYHOR BAPUALMOHHOR NOCTAHOBKE Pa3IHBEIM yHEUMOHANEHBIM Gaan-
com [1]. B Hero BcTpoeHn onepatopHbie cpeacTea NOIBONAKLLWE"

= ONUCEIBATL TONONOTMIO OBYX- WNW TpexmepHon obnactu NPOMIBONEHOA (DOPMB W
YNpaBNATE NPOUECCOM 88 [MCKPETUIALIMM,

- ONWCLIBATE DOPMYNbHLIE COOTHOLLEHMA NPOM3BONLHOA CNOKHOCTH (KaK apwudme-
THHECKWE, TAK W BAPMALMOHHBIE)
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