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BBenoeHue

BmecTo HenpepbIBHOrO pocTa NPOM3BOACTBA B YEPHOW MEeTannyprum B HacTosilLee Bpems CTpe-
MSTCSI MONYYUTb Takme cnocoObl NPON3BOACTBA, NPU KOTOPbIX MUHMMAIbHbBIE NMPON3BOACTBEHHbIE U3-
OEpXKN coveTaloTCcs C pacTywmmmn TpeboBaHnsaMKU K kadecTBy. [nsi BbINOSIHEHUS 3TuX TpeboBaHWi
BCe Gonbluee 3Ha4yeHne HeobxoaMMo nNpuaaBaTb NpPeABapUTENbHOMY NPOEKTUPOBAHUIO U MOOENNPO-
BaHMIO npoueccoB 0bpaboTku gaeneHnem. Kpome Toro, MHoroobpasme M NMoCTOSSHHOE W3MEHEHUue
copTamMeHTa BbIMyCKaeMbIX NIIHOLWEHbIX NIEHT B 3aBUCMMOCTM OT NOTPEBHOCTM pbiHKa (€XErogHO TOSb-
Ko Ha benopeukom meTannypruyeckom kombuHate ocBamBaeTcsi 4o 10 TMnNopasmMepoB MAOLWEHbIX
NEHT 13 pasnuyHbIX Mapok ctanu [1]), Takke NpMBOANUT K HEOBXOAMMOCTM NPOrHO3MpoBaHUA paspaba-
TbIBAE€MbIX TEXHONOMIN NPON3BOACTBA.

MpoBeAeHHbIN aHanNn3 CyLLEeCTBYIOLLErO ONbITa NO U3y4eHUIO NpoLecca NLeHns [2] nokasan, 4to
npakTUyYeckn BCce Npeanaraemble 3aBUCMMOCTU HOCSIT SMMUPUYECKUI XapakTep U UMEIOT Y3K1e rpaHunLbl
MCNONb30OBaHNA. IATO OMKTYeT HeobXOoOUMOCTb €ro UCCredoBaHUA U TEOPETUYECKOro onucaHusa. Pe-
LWMTb TaKyo 3aga4vy MOXHO TOSIbKO C MOMOLLbIO MOAenen, cnocobHbIX onncatb HanpsXXeHHo — aedop-
MUPOBaHHOE COCTOsIHME NO BceMy obbemy aedopmupoBaHHOro Metanna. lNpMHumMas BO BHUMaHWe
YPOBEHb Pa3BUTUS COBPEMEHHOW BbIYMCITUTENBHOW TEXHUKK, Hanbonee nogxogaT AN 3TOro Moaenu,
OCHOBaHHbIE HAa METOAE KOHEYHbIX 3NIEMEHTOB. OTOT METO MO3BOMSET NOAONTU K PELLUEHUSIM TEXHU-
YyeckMx Npobnem B ycrioBusix, OGNMM3KMX K NpakTU4YeckuM, 1 6e3 orpaHnM4yeHuin n Nnomex, CBA3aHHbIX
C NPOV3BOACTBEHHLIMW HEMONaaKkamu.

B npeanaraemoli ctaTbe nokasaHa a(p(eKTMBHOCTL METOAA KOHEYHbIX 3f1EMEHTOB AN MoAenn-
poBaHMs NpoLecca NMILWEHUs NEHTbI U 00KaTKM ee KPOMOK B BEPTUKarbHbIX BarkKax.

OnucaHue KOHeYHO—3NeMeHTHON MmoAaenu

Ha kadbenpe o6paboTkm meTannos gasneHnem MarHMToropckoro rocyaapCTBEHHOrO TEXHUYECKO-
ro ynmeepcuteta um. .M. Hocoea Obina paspaboraHa KOHEYHO—3MNEMEHTHAs Modeslb U Ha ee OCHOBE
cosfaHa nporpamma ansa pacdeta obbemHon gedopmaumm [3].

B kauecTBe BXOOHbIX NapamMeTpoOB KaXaoW KNeTu 3agaBanuv: agnameTpbl pabounx Bankos (ropu-
30HTarbHbIX), FEOMETPUIO NoakaTa, obxatvme B KNeTu, 3aKoH U KO3(PPULNEHTbI TPEHMSA Ha KOHTaKTax
aedopmMmmpyemoro metanna ¢ Barnikamu, CKOpOCTb BpalleHus paboynx BankoB, MeXaHU4eckue CBOW-
CcTBa matepuana.

B pesynbTaTe pellenuns 3agadm 6biro HeobxoaMMo HanTU reoMeTpUIo Noy4aeMoro npokaTa.


mailto:pesin@mdv.ru

52 A.M. lNecuH, K.FO. KypaHos

Bbinu NpuHATHI criegyowmne gonyweHns: pellaemMas 3agada — 3agada o06beMHoro 4edopmMmmpo-
BaHus, gedopmMmumpyemasi cpega — ynpyronsiactmyeckasi, matepuan 3aroToBkM nog nntolleHne —
M30TPONEH W OOHOPOAEH, 3aKOH TPEeHUs — MOLEPHU3MPOBAHHbIN 3akoH KynoHa—AMOHTOHa
(mo K. Mopu n K. Ocakaga) [4].

B kayecTBe BapuaLMOHHOIO NPUHLMNA NPUHAT MOAUMULIMPOBAHHLIN MeToa Jlarpanxa. [Ans ae-
dopMrpyemMomn NeHTbl AeNCTBUTENBHO YCroBMe TedeHna meTanna no Jleeu n goH Musecy.

YuncneHHoe nccrneaoBaHme HanpsXeHHO — AedopMUPOBAHHOIO COCTOAHUS MeTanna npoBoaunm
ansa raneeson neHtbl 0,3x2,0 (NeHTbl NCNONb3yeTCsl B NPOM3BOACTBE MNacTUHYATLIX ranes Ansi Tkau-
KOW NPOMBILLITEHHOCTH), NOTy4aeMon nroLweHnem nposonoku avametpom 1,35 mm n3 Cranu 50.

[aHHaa nporpamma noTpeboBana agantauuMm K ycrnoBusiM OedOopMUPOBaHMS TNEHTbI Ha MNIto-
WwnnbHOM cTaHe koHcTpykumn CKM3 3/2x160 OAO «Benopeukuin metannyprmieckun KomomHaT».

Bo—nepBbix, agantauusa 3aknioyanacb B y4eTe KOHKPETHbIX YCIOBUIA NMIOLWLEHMS NEHTbI: dakTn-
YecKUX KO3IMPUUMEHTOB KOHTAKTHOMO TPEHUS, peanbHOro 3akoHa YNPOYHEHWS COOTBETCTBYHOLLEN
MapKu cTanu NneHTbl, paanyca BankoB (rOpM30OHTanbHbIX) U reoMeTpumn nogkarta. [lna pacyeTa Bcnea-
CTBME CMMMETPUYHOCTM AOCTAaTOMHO ObINO paccMaTpuBaTh TONbKO OAHY YE€TBEPTb MPOBOJSIOKA (MEH-
Tbl) OTHOCUTENBHO NPOAOSIbHBIX OCEN MPOKATKMU.

Bo—BTOpbIX, ANs aganTtauun notpebosarncs nogbop NoaxoAsen CETKM KOHEYHbIX SJIEMEHTOB.
Pa3bueHune GbIno caenaHo Ha anemMeHTbl, NpeacTaBnsowme cobom YeThIPEXYroNbHUKN.

MO.EI,eHVIpOBaHVIe nnoLweHnA NneHTbl B rOPU3OHTAaJIbHbIX Balnkax

Mpn BbLINONHEHUU pacdeTa ANS NepBOr KNeTu NMWKUILHOIO CTaHa MpUMHMManuce cregytouime
napameTpbl: pagnyc NpoBOSIOKM nepen nepeon knetbto — 1,350 MM; TOMLWKWHA NEHTLI Ha BbIXxode U3
nepson krnetn — 0,667 Mm; koappnumeHT TpeHna — 0,07; maTepman — ctanb 50; ypoBHM HaTaXe-
HWsi: 3agHero — 2 H/mm2, nepearero — 2 H/MM?%; omameTp ropnaoHTanbHbIx Bankos — 160 MM (Ban-
Ku rnagkue).

Kak akTyanbHOe 1 NpakTUYecKn BaxHOe NpuMeHeHne nccnegosanu 3agady OTKNOHEHUS LWNPUHBI
(ywmnpeHust) npy NAWEHUN KPyrnoro npoduns B NiockuMin. B pesynbTaTe pelueHus nonyymnu, 4to
LMpUHa neHTbl paBHa 1,882 mm. MNocne oedopMUpoBaHUs BhINOMHEHA NepecTporika CETKM KOHEYHbIX
3M1eMEHTOB.

[na BTOpoOW KneTu 3agjaBanucb crnefylolime napameTpbl: TOMWMHA NEHTbl nepen KneTbio —
0,667 MM; WMpuHa NeHTbl neped knetbto — 1,882 MM; TonLWMHA NEHTbl HA BbIXO4Ee U3 BTOPOW Kre-
™ — 0,590 MmM; koappuumeHT TpeHns — 0,07; matepman — cranb 50; ypoBHU HaTsKEHUN: 3aa-
Hero — 2 Himw?, nepegHero — 2 H/Mm?; AnameTp ropusoHTanbHbIX BankoB — 160 Mm (Banku rmagkue).

PacuyeTHas wnpuHa nocrne aedopMUpoBaHus NeHTblI BO BTOPOK KneTu coctasuna 1,967 mm.

[na nogTeBepxaeHna agekBaTHOCTU Mogdenu Ha 6ase uexa Ne12 OAO «Benopeukuin metannyp-
rmyecknin KombuHat» 6biny oTobpaHbl 0bpasubl (HegokaTbl) MOCNe Kaxaou KNeTu nNpu npokaTke rane-
BoW NneHTbl pasmepom 0,3x2,0 mm no gencteyowen Ha OAO «BMK» TexHonorun. C noMoLLbio TomM-
LMHOMEpa NpoBeAeHbl 3amMepbl reoOMeTPUN NEeHTbl (TONWMHBL U WPUHBI). OTKNOHEHNEe pacyeTHbIX
3Ha4YeHUn OT N3MepPeHHbIX He npesbiwarno 0,4 %.

MpoBoannu cpaBHeHUE MOMYYEHHbIX PAaKTUYECKUX U pacyeTHbIX pPes3ynbTaToB LUMPUHLI NEHThI
C BblYMCIIEHMSIMU NO U3BECTHbIM hopmynam. PeaynbTaTbl pacyeToB U UX CpaBHEHUE C (haKTU4eCcKon
LUMPUHOW NEHTbI CBeAEHbI B Tabn. 1.

PacueTbl no chopmyne KpreoLlekoBa He NpoBOAUSIUCE BBUAOY OTCYTCTBUS B paboTte [11] ykasaHun
no onpeaeneHunio 3KcnepuMeHTanbHbIX KO3IMUUNEHTOB, OTpaXalowmx BrMsHUE (U3NYECKoro co-
CTOSIHUS OedopMMpyeMOro MeTarnna u HekoTopblX Apyrux daktopoB. OgHako cpedHss owubka no
npoBeAeHHbIM aBTOPOM Bbl4MCIEHNSAM cocTaBuna ot 6,95 oo 13 % [11].

Bce npeanoxeHHble aKCNnepMMEHTanbHbIE 3aBUCUMOCTU NpeAHasHaveHbl Ansa pacyeta cBoboaHo-
ro yLMpeHMs Npu NpokaTke B ropu3oHTanbHbiX Bankax. dencTteytowme Ha OAO «benopeuknii metan-
nypruyecknini KOMBUHaT» cxemMbl NPOU3BOACTBA NIIOLEHbIX NIEHT CneunanbHOro HasHaydeHus npegy-
cMaTpuBalT  UCNOSMb30BaHWE BepTUKamnbHbIX KneTen. TeopeTnyeckoro onucaHus rnpolecca
AedopMmMpoBaHMsa B BEPTUKAIbHbIX Barikax HeT, YTO AenaeT HEBO3MOXHbIM pacyeT YTOMWeHUNn, BO3-
HUKaIOLLMX Ha KpOMKaX NeHTbl NpU BOKOBLIX 06XaTusiX. ATO NPMBOAUT K OrpaHNYEHHOCTU NPUMEHEHUS
N3BECTHbIX hOPMYI, Kak NpaBuIio, yXxe nocne TpeTben KneTu.



K oueHke aghghekmusHocmu 06 bEMHO20 KOHEYHO—3/IeMEHMHO20 MOOEIUPOB8aHUS MIOWeHUs ieHmbl 53

Takum obpa3om, HeCMOTpPS Ha nmetoLmecs opMyrbl AN pacyeTa yWUPEHUs, ero onpegeneHne
npu NpokaTtke NILWEHbIX NeHT TpebyeT fanbHenwen paspaboTku.

Tabnuua 1
Pe3ynbTaTbl pacyeTa WUPUHDLI IEHTbI NO U3BECTHbIM popmMyram
M cpaBHeHUue ¢ (paKTUYECKOMN WWNPUHON
Mocne nepBsown kneTtu lMocne BTOpON KNETH
dopmyna Pacu. daKT. Pacu. dakr.
WwupuHa, | wupuHa, | OTkn., % | wupuHa, | wupuHa, | OTkn., %
MM MM MM MM
3noTHuKoB [5] 2,035 8,22 1,987 1,39
Bebep (BMK) [6, 7] 1,682 10,53 2,288 10,84
Bebep (Pykep) [6, 8] 2,014 7,12 2,152 9,79
Ckopoxogos, 3aBeptoxa [9] 2,000 5,93 2,060 5,10
1,888 1,960
Oepebac [10] 2,042 8,65 2,191 11,83
Hepebac (c yyeTom HaTspkeHus) [10] 2,023 7,64 2,033 3,72
Kpusouwekos [11] — 6,95—13 — 6,95—13
Mpeonaraemasa mogens 1,882 0,32 1,967 0,36

[na npoBepkn NpaBubHOCTU NPOBEAEHHbLIX YNCIIEHHbLIX pacyeToB MO pesyfnbTatam aKCnepuMeH-
TOB M3roTOBMEHbI WANMbI MONEPEYHOro CEYEHNSA NEHTbI U caenaHbl CHUMKM 06pasLoB C MMKpocKona
EPIQUANT c ucnonb3soBaHveM nporpammsl SIAMS-600.

lMpoBeneHo cpaBHeHNe hakTMYeCcKon OOPMbl KPOMKN JIEHTbI, NOSTyYEHHOW Ha CHUMKaX, C pacyeT-
HOW NyTeM HanoxeHus rpadgudeckmx nsobpaxerun (puc. 1). NluHnen obo3HaveHa pacyeTHast hopma
KPOMKMU.

Puc. 1. dakTuyeckas n pacyeTHas popMbl KDOMOK NEHTbI NOCMe NIILWEHNS B NEPBOK KNeTu (a) n nocne ge-
dhopmMrpoBaHUSA BO BTOPOK knetu (6)

[na npoBepkn apHEKTUBHOCTN MOAENMPOBAHUS NpoLiecca CpaBHMBaNM akTUYecKyo nnowaab
MOMNepeYHoOro CeYeHusi NeHTbl U pesynbTaTbl KOHEYHO—3NeMEHTHOro pacdyeta. nowaan BbluMCns-
NUCb NYTEM HaNOXEeHUs1 Ha M300paXeHNs1 O4eHb MENKON CEeTKU C onpeaeneHHbIM pa3MepoM kBaapaT-
HbIX SS4E€eK U NoACYETOM KONMMYECTBA INIEMEHTOB CETKM B MCKOMOW MoLuaau.

Mony4eHbl cneayowmne pesynbTaThbl NAOLWAAN NEeHTbI Noce NIOLEHUs B NEPBON KNeTK:

Foacy = 1174 MM2,  Fgaruy =1,169 Mm2,

rae Foacy — Nrowazb CeYeHmnst NEHTbI Ha OCHOBE pacyeTa KOHEYHO—3NEMEHTHOW MoAeni;

Fipakrny — MoWans NEHTbI MO CHUMKY LNUga NnonepeyHoro CeveHus.

BbluncneHsl nnowaan nexTel nocne AedopMUPOBaHUSt BO BTOPOW Knetn: Fyacy =1,068 MM2;

Feakrny =1,061 MMZ . OTKIOHEHME pacyeTHOW NnoLlaan ceyveHUs NeHTbl OT PaKTUYeCcKoro CocTaBuso
ans nepson knetn 0,43 %, nocne gedopmuposaHna Bo BToporn knetn — 0,65 %. MNposoaunu cpas
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HEeHWe MomyYeHHbIX PaKTUYECKUX U pacyeTHbIX Pe3ynbTaToB C BbIYUCIEHUAMU MO U3BECTHBLIM (hop-
Mynam (Tabn. 2).

Tabnuua 2
Pe3ynbTaTbl pacyeTa nnowanun ceYeHUA NIeHTbl N0 N3BECTHbLIM ¢hopmMmyrnam
M cpaBHeHue ¢ ¢pakKTUYeCKOM nnowanbro

Mocne nepBon KNeTn [Nocne BTOpOW KNeTn
dopmyne Pact. ;J:A%manb’ nnouT:;g,. MM> Otkn., % nno::;::,. MM> nnouT:;:,' MM> Okn., %
3noTHMKOB [5] 1,1792 0,87 1,0937 3,08
Ckopoxogos, 3aeeptoxa [9] 1,0726 8,25 0,9898 6,71
HUNMeTuns [7] 1,1351 2,89 1,0395 2,03
1,169 1,061
Kpusowekon [1] 1,1899 1,79 1,1028 3,94
Kpuneowekos [11] 1,1967 2,37 1,1085 4.47
Mpegnaraemasn moaesnb 1,174 0,43 1,068 0,65

Takum o6pa3oM, pesynbTaTbl MOKa3blBAOT BbLICOKYH TOYHOCTb pacyeTa LMPWHbI, npoduns
M NoLaan CevYeHns NeHTbl NPy NCNofb30BaHUM NPearioXXeHHOW MOAENu B CPaBHEHUN BbIYUCIIEHUSI-
MW MO M3BECTHbLIM (POpMyiam.

MOAenMpOBaHMe obGKaTKu KPOMOK NeHTbl B BeEPTUKAlNIbHbIX Barikax

dopMa KPOMKM U KayecTBO ee MOBEepPXHOCTU SABMSAITCHA 3HAYMMbIMW MoKasaTensMm KavecTtBa
ANA NOWEHbIX NEHT cneunanbHOro HasHadveHnsa (ANnsa Tkaukux 6epa, nnacTUHYaTbiX ranes, NOpLU-
HeBbIX Konew, asTomobunen u 1. 4.), hopMmnpoBaHmMe KOTOPbIX CBA3AHO C OGKATKOW B BEPTUKANbHbIX
Bankax [12]. YcTaHOBNEHO, YTO MNOMHOCTLID OTCYTCTBYET TEOpeTU4eckoe onucaHue npolecca ge-
hopMUPOBaHNS B BEPTMKAmNbHbLIX Barnkax, KOTOPbIMA OCHaLLEeHbl NPaKTUYECKM BCE CyLLECTBYHOLLNE
NALWUIbHbIE CTaHbI [2].

[na onucaHunsa npouecca obKaTkn KpOMOK MAOLWEHOW NEeHTbl B BEPTUKArNbHbIX KNeTsx (dgxepax)
6bina paspaboTaHa o6beMHas KOHeYHO—3rneMeHTHasa Mogerb. MPUHATBI Te ke JoNYyLWeHWs, YTO 1 Npn
MOZENMPOBaHMM NIIOLLEHMSA B rOPU3OHTanNbHbIX Bankax, NpoBeAeHa agantauus K ycrnosmsMm aedop-
MupoBaHus Ha ctaHe CKM3 3/2x160 OAO «BEMK». K BxogHbIM napameTpam goGaBunun reomeTpuio
Kanubpa sgpkepHon knetu (puc. 2). Banku BepTuKanbHbIX KNETEN He NPUBOOHbIE.

£ HE |H1

Puc. 2. Paamepbl kannbpa sgkepHom KrneTu

B kayecTBe BapmaLuMOHHOrO nNpuHUMna NpUHAT MoaMULMPOBaHHLIA NpuHUKMN JlarpaHxa.

Mpn BbINOMHEHNN pacyeTa ANns NEpPBON 3O)KEPHOW KNeTu 3agaBanucb crnegylolime napameTpbl:
LUMpUHA NeHTbl nepeq kneTbto — 1,960 MM; WMpUHA NeHTbl Ha Bbixoge — 1,880 MM; TonLWMHA NEHTDI
nepea agxxepHoun knetbto — 0,590 Mm; KoahdpnumeHT TpeHus — 0,07; matepunan — ctanb 50; ypoBHHK
HaTshkeHus: 3aaHero — 2 H/mm?, nepegHero — 2 H/MMm?; OnameTp BepTuKanbHbIX BarkoB — 25 MM;
pa3mMepsbl kanubpa (R, =0,3 mm; hy =0,3 mm; t =0,55 mm; hy =0,344 mm; S=0,25 mm).

PacyeTHasa TonwuHa neHtel — 0,606 mmM. NMocne aedopMmnpoBaHUs B KaXKaoW KreTu BbIMOSHSA-
nacb NepecTponka CETKN KOHEYHbIX 3fIEMEHTOB.

Mpy BbINONHEHUN pacyeTa Ons BTOPOW 3KEPHOW KMNeTW 3ajaBanucb crnegylowme napameTpbl:
LUMPpUHa NeHTbl nepen kneTbto — 1,882 MM; WnpuHa neHTol Ha Bbixoge — 1,805 MM; TonLWMHA NEHTLI
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nepea agxepHon knetbio — 0,606 Mm; KoapdpuumeHT TpeHus — 0,07; matepnan — ctanb 50; ypoBHM
HaTSHXKEHWS: 3agHero — 2 Himm?, nepegHero — 2 H/mm?; OnameTp BepTuKarbHbIX BankoB — 25 MM;
pa3mepsbl kanubpa (R, =0,32 mm; h, =0,32 mm; t =0,55 mm; hy =0,361 mm; S =0,23 Mm).

Pac4yeTHasa TonwuHa neHTbl nocne BToporo agxepa — 0,621mMm. 'eomeTpusi Nonockl nocrne Bep-
TUKanbHbIX KNeTen NnpeacTaBneHa Ha puc. 3.

a 6

Puc. 3. l'eomeTpunst nonockl n cxema pasdbreHuns Ha aneMeHTbl Nocne NepBoro (a) n BToporo (6) agxepa

Mpn cpaBHEHMM pe3ynbTaToB C pacyeTHbIMU, NOSTyYEHHbIMU B NpoLiecce KOHEYHO—3NEMEHTHOro
MOOEenNUpPoBaHus, NokasaHa XxopoLlasi TOYHOCTb BbIYUCNEHUS LUMPUHBI NEHTbl. OTKIOHEHME pacyeTHbIX
3HaAYeHNn OT N3MEPEHHBIX COCTaBUNoO Ang nepsoro agxepa — 1,16 %, ana stoporo — 1,47 %. Kade-
CTBEHHO NOKa3aHO YTOSLLEHME Ha Kpato NEHTHI.

MpoBeneHo cpaBHeHNe hakTU4eckon opMbl KPOMKW NEHTBI, MOSTYYEHHOM HA CHUMKaX, C pacyeT-
HOWM NyTEM HanoxeHusi rpadmyeckux nsobpaxenun (puc. 4). Ha puc. 4, a BuaHa Hebonbluass acum-
MeTpusi, KOTOpas Bbi3BaHa HETOYHOW Hape3kon kannbpa Banka.

a 6

Puc. 4.dakTtnyeckasa n pacyeTHas opMbl KDOMOK NEHTbI Nocne AeopMmnpoBaHus B nepson (a)
1 BTOPOW (6) 3KepHbIX KNeTsx

lMokasaHa BbiCcOKad TOYHOCTb cOBNafeHus hakTUYEeCKOro M pacyeTHOro Npodunen neHTbl, YTo
noaTeepxaaeT 3pPeKTMBHOCTL pa3paboTaHHON OGBHLEMHOM KOHEYHO—3NEMEHTHOW MOAENN ONsl Onu-
caHus (popMOM3MEHEHNS B BEPTUKANbHbIX Barikax.

CpaBHuBanu dakTu4eckyto nnowiaab nonepeyHoro cevyeHus NeHTbl U pesynbTaTbl KOHEeYHO—ane-
MEHTHOro pacyeTa.

Mnowaan neHTbl nocrne obkaTkM B NepBOi BepTUKaNbHOW KNeTu: Fyacy =1,041 MM ;
- 2 . .
Fakrny =1,054 MM~ . BbluncnieHbl nnowagn nexTel nocne AedopMMpoBaHist BO BTOPOW 3[KepHON

Kknetn: Foaey =1,026 Mm? ; Fepakruy =1,009 MMZ . OTKIOHEHWE PACYETHON MMOLIAAM CEYEHUS! NEHTbI

OT paKTU4eCKOro CoCcTaBuo And nepson BepTukanoHou knetu 1,23 %, nocne aegopmupoBaHnsa BO
BTOpOW knetn — 1,68 %.

MpoBoannu cpaBHeHME MOSTyYEHHbIX (PakTUYECKUX U pacyeTHbIX pPe3ynbTaToB C BbIYMCIEHUSAMM
Nno U3BECTHbIM hopMynam.

PesynbTaTbl NoKasbliBalOT BbICOKYIO TOYHOCTb pacyeTa Mfowagu cedeHus NeHTbl Nocne BepTu-
KanbHbIX KneTen npu MCnonb3oBaHUM pas3paboTaHHOW KOHEYHO—3MEMEHTHOW MOoLenv B CpaBHEHUM
C N3BECTHbLIMW hopmynamum.
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Tabnuua 3
PesynbTaTtbl pacueTa nnowaan ceYeHUs NIeHTbl NOoclie BepTUKaNbHbIX KneTewn
no M3BeCTHbIM ¢pbopMynam u cpaBHeHne ¢ PakTM4ecKkon nnowaabio

Mocne nepBon KNeTn [Nocne BTOpOW KNeTn
(0] dakT.
opMyrna Pacu. ) dakT. , OTKI., % Pacu. nn%u.la,u,b, nrowanas, | OTKn., %
nnowagb, MM~ | nrowagb, Mm MM ™

3noTHMKOB [5] 1,062 0,76 1,037 2,77
Ckopoxopfos, 3aBeptoxa [9] 0,962 8,73 0,942 6,64
HUNMeTuns [7] 1,008 3,09 0,985 2,37

1,054 1,009
Kpusowekon [1] 1,071 2,92 1,046 3,66
Kpusouekos [11] 1,076 3,46 1,052 4,26
Mpepnaraemasn moaesnb 1,040 1,23 1,026 1,68

3akntoyeHue

Takum obpasom, YMcrneHHoe MoAeNnupoBaHMe NMOLWEHNS raneBon NeHTbl AaeT pe3ynbTaTthl, Npu-

rofgHble Ansi COMNOCTaBMNeHNs C ONbITHLIMU AAHHBIMM U CMOCOGHbLIE MOCMNYXXUTb OCHOBOW AN ONTUMW-
3auMmn npouecca M Ans HOBbIX paspaboTok. bnarogaps nMpocToTe U3MeHEeHUst BBOAUMBIX AaHHbIX
obecneuvBaeTCcsl MOBbILLIEHHAsA MMOKOCTb MPOEKTHO—KOHCTPYKTOPCKMX pa3paboTok. Pesynbtatbl Mo-
[AenupoBaHNsa NO3BOMSAT OnMcaTb KOHTYPbI NEHTbl B npolecce Aedopmauun u TeM caMbiM yrnpas-
nATb ee obXaTuem 1 reoMeTPUYECKMMUN XapakTepUCTUKaMMU.
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