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Paspaboman memoo pacuema npouHOCmU KOPHYCO8 pPedyKmopos 00ue20 HA3HAYEHUs C YYemoM
HANPANCEHHO-0epOPMUPOBAHHO20 COCMOSIHUSL C UCHOAb308AHUEM MEMOOA CU OJisl ONpeOeleHUst BHYMPEHHUX
ycunutl, Komopbvie OeliCmEYIom Ha e20 CMeHKU. YCMAaHOo81eHo, Ym0 COOMHOUEHUE MEHCOY MAKCUMATIbHbIM
U32UOAIOWUM MOMEHIMOM, KOMOPbI Oelcmeyem HA CMEHKU KOPHycd, U 8paujaroujum MOMEHMOM eCchb
BeNUHUHA NOCMOSAHHAA. DMo coomHouweHue Haxooumcs 6 npedenax 1,8...1,95, umo nosgonsem ynpocmumo
pacyemsl, C6A3aHHble C ONpeoeleHUueM MOMWUHbL CmeHKy Kopnyca. Paccmompena memodonozus
NPOEKMUPOBAHUL MEXHOL02UYECKO20 NPOYecca U320MOGICHUSL KAYECBEHHO20 KOpNyca peoykmopa ¢
UCTIONIb308AHUEM MEXHONIOSUHLECKOU HACIeOCMBEHHOCMU U KACKAOHO20 ‘epada 8apuanmos mexHoiocuu 6
3A8UCUMOCIU O MUNA NPOU3BOOCMEA.

Knwouesvie cnosa: pacwem Ha npouHOCmb, KOPHYC pedyKmopda, MOMMUHA CMEeHKU Kopnycd,
MEXHON02UHeCKULL nPoYecc, KACKAOHbLIL 2pagh 8apuanmos mexHoI02UYecKo2o npoyecca

IloctanoBka npod/emMbl. CoBpeMEHHBIE NPHUBOABI - MOABEMHO-TPAHCIIOPTHOTO 00OPYIAOBAHMUS,
OCHOBOHM KOTOPBIX SIBISIIOTCSI 3yO4aThle pPEAYKTOPHI, PaOOTAIOT B YCIOBHAX ITUHAMHUYECKHX HArpy3oK.
W3BecTHO, TUHAMUYECKUE HArpy3KH MOTYT yBEIMUYUBATh B Hpolecce padoThl 3HAYEHUS CHJI, KOTOpbIE
JNEUCTBYIOT Ha 3JIEMEHTBHl KOHCTPYKLUHH PENYKTOpa. OTH YCHIUS YMEHBIIAIOT YCTAIOCTHYIO MPOYHOCTH
KOpITyca, 8 B HEKOTOPBIX CIIydasiX - MPUBOJAT K. Pa3pylIEHUWIO CTEHOK B BHJE TpemmH. [lostomy st
oOecriedeHus] TMPOYHOCTH KOPIYCOB PEAYKTOPOB, KOTOpasi Obl yUYWTHIBAJA JAWHAMHYECKHE HArpys3Kw,
HEO0XOIMMO B IIPOLECcCe MPOEKTUPOBAHUS ONPEACIATH KOHCTPYKTHBHBIE 3JIEMEHTHI KOPITyca C yYETOM €ro
HaTpsHKEHHO-1e()OPMHUPOBAHHOTO COCTOSHUS TOJ JIEHCTBUEM HE TOJILKO CTATHYHBIX, HO M JIMHAMHYECKHX
Harpy3ok. Ho B cymiecTBylOmHMX METOJMKAX ~pacueTa KOPIYCOB PEAYKTOPOB OTH BONPOCHI HE
paccMaTpuBaIOT, @ BCE KOHCTPYKTHUBHBIE Pa3MEpbl KOPIyCa ONPEACISAIOT B 3aBUCUMOCTH OT 3HAYEHHUS
MEXOCEBOTO PAaCCTOSHMA 3y0uaToi nepeaadyn. Takol MOAXOA K ONPENeNIeHNI0 KOHCTPYKTHUBHBIX 3JI€MEHTOB
KOpITyca peayKTopa SIBISETCs] HEOOOCHOBAaHHBIM. HamprMep, TIpu OIHUX M TeX K€ 3HAYCHHUSIX MEXOCEBOI0
paccTosiHUS, HO TIPU Pa3HbIX 3HAYCHUAX MOIYJIS, IIEPEIaTOYHOrO YHCiIa U MOLIHOCTH, KOTOpas MepeaaeTcs
3y04aroil mepenadeii, Harpy3Kd Ha KOpIyC peaykropa OyayT pasHeiMu. IlosTomy Bo3HHMKaeT mpobiema B
OTCYTCTBHM METOJIOJIOTHH paciyeTa KOHCTPYKTHUBHBIX JJIEMEHTOB KOPITYCOB PEAYKTOPOB C Y4YETOM HX
HaNPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI.

Kpome Toro, HeoOXO0AMMO OTMETHTh, YTO MNpPH pa3pabOTKe TEXHOJOIMYECKOro Ipolecca
W3rOTOBJICHUS KOPITyca PEAyKTOpa HCIOIb3yIOT TUIIOBOW TEXHOJOTHMUYECKHH MpoLecc, KOTOPbIM He Bceraa
obecnieunBaeT TpeOyemMoe KadecTBo 3yOuatod mnepemaum corsacHo ['OCT 1643-81. Iloatomy mpu ero
pa3paboTKe Tpexae BCero HeoOXOOUMO YUYHMTHIBaTH oOecredeHue TpeOyeMoro KauecTBa H3TOTOBJICHUS
KOpITyca ¥ peayKTopa B LEJIOM, KOTOPBIN OJKEH COOTBETCTBOBATh TPeOyeMOl CTeleHH TOYHOCTH COTJIACHO
I'OCT 1643-81. Haubonee panmoHaIbHBIM ITOAXOI0OM JISI PEIICHUS 3TOM 3a/1a4d SBISIETCA MCIONb30BaHNE
TaK 3BaHHOW TEXHOJIOTUYECKOW HaclelcTBeHHOCTH. B cBoe Bpems mpodeccop [1.U. Smepuibia ykas3bisai,
9TO HCIOJBb30BAaHHE SIBICHHUS TEXHOJOIMYECKOH HaCIEeICTBEHHOCTH IIO3BOJISIET oOecnednuTh Tpedyemoe
KayecTBO M3TOTOBJICHHS JETANM 33 CYET HCIIOJIh30BAHUS TAKHX TEXHOJIOTHUECKHX OIepainuii oopaboTkwy,
KOTOpBIe o0ecrieunBaroT TpedyeMoe KauecTBO, TIPU 3TOM CTaBsl 3aCJIOHBI TEM OMEPaInsIM, KOTOPBIE CHIKAIOT
3T0 KaudecTBO. OfHAKO TakoW MOAXOJ K pa3paboTKe TEXHOJOTMYECKOTO Mpolecca B HACTOSIIEEe BpeMs
orcyTtcTByeT. [loaTOMyY Takke BO3HHKAET MpodiieMa B yCOBEPIICHCTBOBAHUN METOIOJIOTHH MPOSKTHUPOBAHUS
TEXHOJIOTHUECKHUX IPOLIECCOB U3TOTOBICHUS A€Talleil, B TOM YMCIIe U ATl KOPIIyCOB PEyKTOPOB.

AHaIu3 NocJIeHNX AOCTHKeHUH M myOaukauumii. Bonpocamu pa3paboTKu METOAOB OIpeneNeHUs
ONTUMAJIbHBIX KOHCTPYKTUBHBIX Pa3MepoB 3yOuUaThIX mepeaad peaykropoB 3anumanuchk K.M. 3abmoncekuit
[1], A.®. Kupuuenko [2], [mmos B.IL. [3, 4] u npyrue. Ho pa3paboTaHHBIE METOABI KaCaJIMCh JIMIIH
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OT/ICNIBHBIX AJIEMEHTOB 3y0UaThIX KOJIEC Iepefadr U pa3pabaThIBAHUIO KOMIIOHOBOYHBIX CXEM penykropa. B
pabote [5] mpuBeneHa METOMKA ONPEAEICHUS Pa3MEPOB KOHCTPYKTUBHBIX JIEMEHTOB KOpITyca pelyKTopa
B 3aBUCHMOCTH OT MEKOCEBOTO pAacCTOSIHUSI 3yOuaToil mepemadn 6e3 0OOCHOBaHHMA HMX TNPOYHOCTH.
Pa3paboTkoil pa3HBIX METOOUK pacueTa W MPOSKTHPOBAaHUsSI TEXHUYECKHUX OOBEKTOB, B TOM 4HCIE U
KOPIIyCOB PEIyKTOpOB, C HCIOJb30BAHHEM HH(POPMAIMOHHBIX TEXHOJIOTMM 3aHUMAJNCh MHOTHE
uccnenoBareny. PesynpraroM 3TUX paboOT SBISETCS BHEAPEHHWE B KOHCTPYKTOPCKYIO IPAKTHUKY TaKHX
cucreM kak APM WinMachine ¢ ucmons3oBaHueM Ui pacdeTa KOPIYCOB PEILyKTOPOB Ha MPOYHOCTD
METOZa KOHEUHBIX 3JIEMEHTOB. 3HAUMTEJIbHBIN BKJIaJ B 3TOM HAIIPaBJICHUU BHECIH TAKHE BBICIINE YUeOHbIE
3aBeJcHUs Kak BOCTOUYHOYKpanHCKUI HAalIMOHANBHBIN yHUBEepcuTeT uM. B. Jlans, lonenkuii HanroHanbHbINA
TexHuueckui yHuepcuteT, Harmonansusiii yausepcuter «KIIW», benopycckuit HTY u apyrue. Meron
KOHECUHBIX DJJIEMEHTOB SIBIISIETCS HawOojee NEepCIEeKTUBHBIM UYWCIECHHBIM METOJOM, YTO . IIO3BOJNISIET
OCYILECTBIIATh aHAIN3 HANPSIKEHHO-1€()OPMUPOBAHHOIO COCTOSHUS. Miest MeTona 3aKiI04aeTcsi B TOM, 4TO
MpU aHaJKM3€e CIUIOIIHAA Cpela MOJETUpYyeTcs pa3OUBKOI ee Ha KOHEUYHbIE 00MacTH (3JEMEHTHI), B KOKIOH
U3 KOTOPBIX IMOBEJCHHE 3TOH Cpelbl OMMCHIBACTCS C TOMOLIBIO Habopa ompeneneHHBIX (yHKUUH. ITH
(yHKUUH 3a0ar0TCsA B Takol (opme, 4TOOBI OHM yJOBJIETBOPSJIM YCIOBUSIM HENPEPHIBHOCTU OMHCHIBAEMBIX
UMM XapaKTEepUCTHK BO Bcell cpene [6]. Pe3ynbTaTel pacueToB ¢ MOMOIIbIO CIIEHUATIBHOIO BHU3yalIH3aTopa
n300paxkaroTcsl B LIBETOBOW ramMMme, B BHUJE H3OJUHHM, YTO 3HAUMTEIHHO YCIOXKHSET MpOILEcC MO3HAHUS.
[TosTOMY Ha MpaKTUKE UCIIOIB30BATH 3TOT METOJ OYEHb CJIOXKHO M SKOHOMUYECKU HE BBITOHO.

TexHonOrn4yeckuii MpoLEcC MEXaHWYECKOW OOpabOTKH KOPIYCOB PEOYKTOPOB 3aBHUCHT, IPEXKIE
BCETO0, OT KOHCTPYKTHUBHOH (POPMBI, pa3MepOB M Macchl KOpITyca, BU/a 3ar0TOBKH, TEXHUYECKHX TpeOOBaHUH
W THUMa MPOU3BOJCTBA. PacCMOTpEHHIO 3THUX BONPOCOB AJsl KOPIMYCHBIX JeTajieil B Oojiee MOJIHOM BHIE
MocBAlIeHa paboTa Kadeapbl TEXHOJOTHMM MAIIWHOCTPOEHUS MOCKOBCKOTO CTaHKO-MHCTPYMEHTAaJIbHOIO
uHcTUTyTa [7]. OHAKO OXBAaTHTH BCE BOTIPOCHI, CBSI3aHHBIE ¢ 00ECIIeYeHUEM TPeOyeMOro KauecTBa, aBTopam
9TOH paboThI HE YAAIOCh.

Henp3s He ormeruTh padoty [8], B KOTOpOW aBTOpEI Ha OCHOBAaHUH COOCTBEHHBIX PE3YJIBTATOB
TEOPETUYECKUX M SKCICPUMEHTAIBHBIX MCCICAOBAaHUNA Ha O0Jiee BBICOKOM YPOBHE NPEAJararoT METO[
MPOEKTHPOBAHUS TEXHOJIIOTHYECKUX IPOIECCOB MEXaHWYECKOH 0OpabOTKH JeTaneil, B TOM 4uclie W s
KOpPITyCHBIX feTajneil. X pekomeHnanuu mo3BoisioT MPOSKTUPOBATH MO0 HECKOJIBKO BaApHAHTOB TEXHOJIOTHU
C MOCJIeyIOLNM BEIOOPOM Hanbosee paroHaIbHOTO.

OpHolt W3 mepBeIX palbOT, TOCBAIIEHHON MPOEKTUPOBAHUIO TEXHOJIOTHYECKHX IPOILIECCOB
MeXaHHUUeCKOH 00pa0OTKU C HMCIOJB30BAHUEM OCHOBHBIX ITOJIOKEHHH TEXHOJOTHMYECKOTO Hacie/I0BaHUs,
Oobuta pabora ILM. Amepunpma [9]. B 3Toii pabore aBTOp 3aJ0KHJI OCHOBBI AJISI HCIIOJIB30BaHMS
TEXHOJIOTHYECKOTO HACJICAOBAHMS ISl IPOCKTUPOBAaHMS TeXHOJIOruu. OJHAKO aBTOp CMOT PacCMOTPETh
TOJIBKO TEXHOJIOTHUI0 MEXaHHUYECKOW 00paboTKu /ist nutndoBaibHbIX oneparuii. [Ipogomkui podoTy B 3TOM
HanpaBneHun  A.M. [laneckmii [10], paccMaTpuBas TeXHOJIOTHYECKOE OOeCIeueHrue HaJIeKHOCTU
BBICOKOTOYHBIX J€TaJiell IPEeLN3MOHHBIX CTAaHKOB 3a CYeT BbIOOpa Haubosiee palroHAIbLHOTO
TEXHOJIOTHYECKOTO mporecca. s pa3paboTKe pallMOHAJIBHOTO BapHaHTa TEXHOJOTHYECKOTO Ipolecca
AM. [lamsckuil mpeanaraeT paccMaTpuUBaTh KacKaJHBIA rpad BapuaHTOB Mpolecca M HAa OCHOBAHWUU
KO3(QPULIMEHTOB TEXHOJIOTHUECKOIO HAcJelOBaHUS BBIOMpAaTh palMOHAIbHBIH BapUaHT, KOTOPBIN
obecrieunBaeT TpebyeMoe kauecTBO 00paboTKu. OJHAKO aBTOp HE MPHUBOAMT 3HaueHW KoddduimeHToB
TEXHOJIOTHYECKOT'0 HACIEIOBAHUS, a TOJNBKO YKa3bIBaeT Ha TO, YTO ATH KOAPPHUIMEHTH MOXKHO MOJIYYHTH
TOJIbKO HAa * OCHOBAaHMM pE3yJlbTaTOB OKCIEPUMEHTAIBHBIX HccienoBaHui. IlepBble  3HadeHHA
KO3 PHUIUEHTOB TEXHOJOIMYECKOTO HACIIEAOBaHMS IJsl TEXHOJOTMYECKHX OIepaluii MEXaHW4eCKOW |
XHMHUKO-TEpMUUECKO 00paboTku 3yOuaThix kosec Obuth mosrydeHbl D.H. [ynumoit m onmyOnMKOBaHBI B
pabote [11].

Bce nmanpHelmme ycoOBEpIIEHCTBOBAHUS METOAMK IPOEKTUPOBAHUS TEXHOJIOTMYECKUX IPOLIECCOB
MeXaHUUECKOW 00pabOoTKH JieTalieli, B TOM YHCJIe U ¢ MCIOJIb30BaHNEM WH(POPMAIMOHHBIX TEXHOJOTHH, HE
paccMaTpuBaId MCIIOJB30BAHMS TOJOKEHUH TEXHOJIOTHYECKOTO HaciiefoBaHus. [loaToMy craBuTcs 3amada
paccMOTpeTh BONPOC KOMIUIEKCHOTO, & MMEHHO, KOHCTPYKLHOHHOTO M TEXHOJOIMYECKOro oOecredyeHus
KadecTBa M3TOTOBJICHHS KOPITYCOB PEIyKTOPOB OOIIEr0 Ha3HAYESHHS.

IlocTanoBka 3amaum u ee pemeHue. CraBUTCA LEdh pa3paboTaTh HA OCHOBAaHWM PE3YJIHTATOB
TEOPETUUECKUX M JKCIEPUMEHTAIBHBIX HCCIENOBAaHUM METOJOJIOTHIO pacdeTa Ha MPOYHOCTh KOPITYCOB
PELYKTOPOB C YYETOM HX HampsHKeHHO-Ie()OPMHPOBAHHOIO COCTOSHUS U METOJOJOTHIO0 MPOEKTUPOBAHUS
TEXHOJIOTHUECKOI0 Ipollecca MX MEXaHUYECKOH OOpabOTKU C MCIIOJIb30BAHUEM OCHOBHBIX IOJIOKCHUN
TEXHOJIOTHUECKOTO HACJIE€[0BaHUs, KOTOpble B KOMIUIEKCe oOecneunBaan Obl TpeOyeMoe KauecTBO
W3TOTOBJIEHUS.
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KoncrpyknmnonHoe ofecreyeHue KauecTBa

K OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTaM KOPITyca OTHOCSIT: TOJIIIMHY CTEHKH KOpIyca d; TONIINHY
BEPXHETO TosAca (aHna Kopiyca by; TOIIMHY HIDKHETO 1osica Kopiyca (0e3 600sbllIek) P; ToMmuHy pedep
KOpIyca M,; IuaMeTp oTBepcTus Hoj (yHIaMeHTHble OONThl O;; AMAMETp OTBEPCTUH MOA OONTHI OKONIO
MOIIMITHUKOB O; THAMETP OTBEPCTHIA MO OOITHI U COSAUHEHHUS KOPITyca C KPBIIIKO# d3; paccTOsIHUE OT
BHEIITHEH TTOBEPXHOCTH CTEHKHU KopItyca K ocu 601toB 0y, dy, O3 — ¢;; MIMPHHY HUKHETO U BEPXHETO TOSICOB
kopryca Kj; BbICOTY 000bimiek moj 6oat dy - hy; BHENIHHE auamerp THe3Aa moj moamunHukd D, mirHa
ree3fa nox noamwmnHuk |; auamerp mrudra d, u ero mmuny |,; HauMEHBIIMI 3a30p MEXIy BHEITHUM
TUaMeTpOM 3y0UaToro Koyieca M CTEHKOM Kopryca A, a OT TOpIoB — A;.

Ha ocHoBanuu pekoMeHaaIui [5] 0CHOBHBIM (pakTOPOM, OT KOTOPOT'O 3aBHCAT MOYTH BCE KOHCTPYKTHBHBIC
3JIEMEHTHI KOPITyCa, €CTh TOJIIMHA €r0 CTeHKH 0. [I0OTOMY Ha OCHOBaHHUH PACCMOTPEHUS HAMTPSDKEHHO-
neOPMUPOBAHHOTO COCTOSHHSI KOPITyca ONpEe/IeNIMM 3HAaYeHHE TOIIIUHBI CTEHKH Kopityca J. JIist 3Toro
pPaccMOTPHUM CXEMY Harpy3KH OJHOCTYIIEHUATOTO PEAYyKTOpa, HAPUMED MPUBO/Ia KOHBEHEpa ¢
HCTOb30BaHUEM PEMEHHOM Tiepenaun (puc. 1.).
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Puc. 1 — CxeMa Harpy>XeHusI OJHOCTYIIEHYATOT'O PEAYKTOPa
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Puc. 2 — [lonepedHoe cedeHne KopIyca peIykTopa U CXeMa €ro Harpy>KeHus

CxeMy HarpyXeHUs YCJIOXHMM TE€M, YTO BXOJHOW Baj, C KOTOPBIM COCIOUHSIETCS Baj
AJIEKTPOJIBATATENS. C ITOMOIIIBIO MY(ThI, ¥ BEIOMBIN BaJl CO IIKUBOM PEMEHHOW Tepeavyd BBIXOAAT B OJHY
cropoHy. To ecTh B 3TOM ciyyae BO3HHMKAaeT HauOoJjiee BO3MOXKHOE HAINPSHKEHHO-Ie()OPMHUPOBAHHOE
COCTOSIHME OJIHOW CTOpPOHBI Kopiyca. B mpoliecce mepefadu Bpallalwomero MOMEHTa 7); Ha KOPIycC
NEHCTBYIOT crleaylomme ycwimus: R; - cuwima oT HecoocHOCTH My(ThI, KOTOpas COEAWHSET Ball
3JIEKTPOJIBUTATENIS C BXOJHBIM BaJIOM PEAYKTOPA; Y - PEaKIHsl OOpbl A OT NSHCTBUS OKPYKHOM CHIIbI Fy 1
Ri; X, - peakuust onopsl 4 OT ACUCTBUS paguanbHOU CHIIBI F; Z, - peakius ormopsl A OT IEUCTBUS OCEBOM
cwibl Fy; Yp, Xp, Zp - peakuuu omopsl B oT AeHCTBUS coOTBeTCTBeHHO cui F, Fy, F; u Ry R, - cuna ot
NCHCTBHS COOTBETCTBYIOIIEH Mepenaun (PEMEHHOM, IIEMHO#, 3y04aToi U TOMY MOJ00HBIX) Ha BEIOMBIN Bajl
oniopsl C, KOTOPEIH Tepemaer Bpamaromuid MoMeHT 1%; Y¢, Xe, Ze, Yp, Xp, Zp - peaknuu omop C u D ot
neicTBus cOoTBETCTBeHHO cun F, Fr, F, 1 Ry; ay, -MexoceBoe paccrosHue.
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PaccmoTpum gelicTBue cHil Ha KOPIYC PENYKTOpa B CEYCHUH, KOTOPOE HAXOAMTCS B IUIOCKOCTH,
COBIIAJAIONIEH C OCHI0 BXOJHOTO Bajla M HaIpaBlieHa 10 HOPMAald K OCHOBaHWIO Kopmyca (puc. 2). s
PacCMOTPEHHUsT HANPSHKEHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUS KOPITyca OT YCWIIMN, KOTOpBIC JICHCTBYIOT B
mporecce paboThl 3y04aTol mepemayu, NMPUHUMAEM PAaCUCTHYIO CXEMYy B BHJE paMbl, (hopMa U pa3Mepsl
KOTOPOH M300payKeHBI HA PHC. 3.
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Puc. 3 — Pacuyernas cxema

AHanu3upysl OPUHATYIO CXEMY, MOXHO 3aMETUTh, YTO OHAa HMMEET TpU JMIUHHUX CBSI3U, TO €CTh
KOHCTPYKUMUSI TPUKJbl CTATUYECKU Heomnpeaenuma. J[Jid packpbITUs 3TOM HEONPEAEIEHHOCTH, a TAKKE I
BBISIBJIEHUA ONACHOT'O CEYEHUS U 3HAUEHUN BHYTPEHHUX CUJI B HEM, BOCIIOJIb3yEMCsl METOIIOM CHIJL.

Hcnone3ys MeTon cui, o0Opa3yeM CTaTHYECKH OIPENIEICHHY0, TaK Ha3bIBaEMYI0) OCHOBHYIO CHCTEMY,
3a CUET CHATHUSA JUIIHUX CBSI3€H CTaTUUECKU HeomnpeaeleHHON cucteMsl. [lociae 3Toro HarpyxaemM OCHOBHYIO
CHUCTEMY HEH3BECTHBIMHU PEAKTUBHBIMU CHIaMU X1, X U X3, KOTOPhIC 3aMEHSIOT YIAJICHHBIC CBS3H PaMBbl, U
3aJaHHOW Harpy3koil. Jlis ympolleHus pacCMOTPEHHsI 3TOr0 BONPOCa BBEAEM CIEAyHoIIee: 0003HAuYuM
neiicTByromie ycunus depes P;, a umeHHO: Ry yepes Pi; Ya - Py Yg - P3. st onpeneneHus mepemenieHui
Harpy3uM OCHOBHYIO cHUCTEMY cunaMu X, X; U X3, IpuHUMAas UX 3HAYEHUE PaBHBIMU €IMHUIE, & UMEHHO X;
=1, X, =1, X3 =1. Ha ocHOBaHMH 3aKOHA HE3aBUCUMOCTH JICHCTBHSI CHJI KOXKI0€ U3 MEPEMEIICHUN CUCTEMBI
MOJKHO TPEACTABUTh KaK CYMMY MEePEMEIEHUH OT eHCTBHS TUIMTHUX HEU3BECTHBIX CHII, TO €CTh Ajk = JiXy U
NEPEMEILEHHMHI OT 3aJaHHOM HArpy3KH Aj,. B 5TOM ciydae cHCTEMa KAaHOHUYECKUX YPABHEHMH MMEET BUIL:

X10y; + X505, + X385 +A,, =0;
X180+ X389 + X303 +4A,, = 0;; (1)
X, 04 + X ,0,5, + X,0,, +A3p =0.

IIpn BerumcaeHMH KO3(QHIMEHTOB Oy M CBOOOJHBIX 4IEHOB A, KaHOHHYECKUX YPaBHEHUH s
IUIOCKHUX paM, KaK MPaBWIIO, TPEHEOPETal0T BIUSHIUEM HOPMAJIbHBIX M MOMEPEYHBIX CHUJ M MPUHUMAIOT BO
BHUMAaHHUE JIMIIb M3ru0aeMblec MOMEHTHI. B Hamiem ciyuae npeneOperaem cuinamMu Xy, Za, Xz u Zg. s
onpeaenacHus KOIQOHUINEHTOB KaHOHHYECKMX ypaBHEHHH IMPUHUMAeM OCHOBHYIO CHCTEMY, KOTOpas
n300pakeHa Ha puc. 4.

X

Puc. 4 — OcHoBHas cxema

[Tociie 3TOro CTPOMM SMIOPHI U3rHOAIONIUX MOMEHTOB M), My, M3 OT NEeHCTBUS SAUHUYHBIX CHJI X1 =
1, X; =1, X5 =1 u smopy MOMEHTOB M, OT 3aJaHHOTO HarPYKEHUSI.

[Ipu ompeneneHun KodHUIUCHTOB Jj KAHOHWYECKMX ypaBHeHHU (1) y4HMThIBaeM TO, YTO STH
KO3 UIIUSHTHI pa3MEIICHBI ¢ 00€UX CTOPOH IIABHOHN JAMAarOHAIM MAaTPHIIBI KO3 HUIIMEHTOB KAHOHUIECKUX
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YpaBHEHUH U HAa OCHOBE TEOPEMBI O B3aUMHOCTH TIEpEMEIICHUH OHM HMEIOT CBOMCTBO Jjk = 0y, Kpome aToro,
CTaBUM YCJIOBHE, YTO JKECTKOCTh OTAEIBHBIX YUYAaCTKOB PaMbI MOCTOSIHHA. Ha 0CHOBaHWYW NMPUBEIEHHOTO U C
WCTIONB30BaHueM criocoba Bepemarnna nmonyyaem:

EIS, =2 %(a+h)(a+h)§(a+h) =§(a+h)3;

El5,, =2 %bk.bkébk +(a+h)-b, b, =b %bk+(a+h) :

Eld,, =2(b, -1-1)+2[(a+h)-1-1] = 2[b, + (a+N)];
)

EI5,, = EIS,, —%bk(a+h)-bk —%(a+ h)? b, =—%(a+h)~bk b, + (a4 h)];

EI5,, =EI5,, =2 %(a+h)2 1{+b.(a+h)-1=(a+h)[b, +(a+h)];

EIS,, = EIS,, :—z%bk by -1—(a+h)-b, -1=-b,[b, +(a+h)]

rie E — Moynb ynpyrocti, MIIa; / — MOMEHT HHEPLHH CeYSHHSA, MM

Cucrtema ypaBHeHHH (2) JaeT BO3MOXKHOCTb ONPEACTUTH CBOOOAHBIE WICHBI KAHOHMYECKHX
ypaBHeHuil (1) m TakuM 00pa3oM TMOJYYUTh B TOTOBOM BHAE VIS HPOBEACHUS PACUYCTOB CHUCTEMY
KaHOHMYECKHUX ypaBHeHMU. [Ipu pemeHun /i 3a1aHHBIX YCIOBUI KaHOHUYECKUX YPABHEHUI ONpENEssieM
BHyTpeHHHE ycunus N 1 n3rufaromume MOMEHTHI, B TOM 4nciie U Mpay.

MHoOTrouYnCIIEHHBIE pacueThl IMOKa3ajH, YTO BHYTpEHHee MpojaonbHoe ycuine N mpakTHYecKd He
BIMSET HA TPOYHOCTh TONIIMHBI CTEHKH ¢ KOpIyca MO CpaBHEHWIO ¢ M3rubom. Mcxons w3 ycioBus
MPOYHOCTH HA U3TUO, TIOJTydaeM:

M R X (<11 v
= —max [G],...WZ— 5 ;...0 TER 3)

rae (6] - JomycTHMOe HalpsDKeHHE Ha pacTshKeHHe MaTepuaia Kopryca peaykropa; L = a, + +[(D; +
D,)/2] - nnvHa omacHOrO CEYCHUsI CTEHKU KOpIyca; a, - MexoceBoe paccrosinue; D;, D, - amamerpsr
BHEITHHUX KOJIEI] MOAIIUITHIKOB BEIYIIIETO H BEJOMOTO BaJIOB COOTBETCTBEHHO.

Haunbonbine HOpMasbHBIE HANPSHKEHHs HA pacTsHKEHHE B CTEHKAX KOpITyca OIMpEeisieM COTJIACHO
3aBHCHMOCTH

—_ max max
Gmax——A +—W <

z

N M
[o], 4)

riae Nmax - MakCHManbHOE BHYTPEHHEE YCHIIHE, KOTOpOE NEHCTBYET Ha CTOPOHE MaKCHMAalIbHOTO
N3ru0aroIlero MOMeHTa; A - IUIOLa/]b CEYCHUS! CTEHKH KOpIyca; Mmax - MaKCHMaJIbHBIA HM3rHOaromni
MOMEHT, KOTOPBII IEHCTBYET Ha CTEHKY Kopiryca; W; — 0ceBOil MOMEHT ceueHHsI CTEHKH KOpITyca.

Hcxons w3 Hal{ICHHOW TOJIIHMHBI 0 CTEHKH U UCIIONB3YSl PEKOMEHAIMHU [5], TO €CcTh YK€ M3BECTHBIE
3aBHCHMOCTH, OIpENesieM BCE JIPyTHe KOHCTPYKTHBHBIE 3JIEMEHTHI Kopiyca. B ciaydae cxartus 3meMeHTOB
KOHCTPYKIIMH KOpITyca AONYCTUMBIEC HANpPsDKEHUS MOXHO npuHMMath 10 120...150 MIIa. B To xe Bpems
Koprmyc paboTaeT B pa3HBIX YCIOBHSAX, @ UMEHHO HE TOJIbKO Ha C)KaThe, HO M PACTSDKEHHE U TOTOMY
JOTTYCTAMBIC HAIpPsDKCHUS MOXXHO npuHHMath B mpezaenax 80..100 MIla, uTo mo3BONIIET YMEHBIIUTH
TOJIIMHY CTEHKH Kopiyca npuOmusutensHo Ha 10%. Takke, OBIJIO YCTaHOBIEHO, YTO COOTHOIICHHE
MaKCUMAaJIbHOTO HM3TrMOAomero MoMeHTa Mpa, KOTOpPBIH AEUCTBYET Ha CTEHKH KOpIlyca peoyKTopa, K
BpaIaTeJIbHOMy MOMEHTY 7} SIBJISICTCS TIOCTOSITHHON BEIMYMHOM, KOTOpas HaXoauTcs B mpexaenax 1,8...1,95.
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Torma ¢ menpl0 YNPOIIEHUS PACYETOB MAKCHMAIBHBIM H3THOMCTBIH MOMEHT Mpax MOXKHO OIPEACIIUTH
COTJIACHO 3aBUCUMOCTH

M. =(18..195)T,. (5)

[locme ompeneneHuss 3HAYCHUH BCEX KOHCTPYKTHBHBIX JJIEMEHTOB KOpIyca MEPEeXOIAT K
OTIPE/ICTICHUIO BapUaHTa BO3MOXKHOWM KOMIIOHOBKH KOpIyca peaykropa. Jlias oJHOCTYNEeHYaToro peaykropa
cXeMa KOMITOHOBKH KOpIyca OTpeielsieTcs] HETOCPEICTBEHHO 3y0dJaToil mepemadei, KOTOpas IMO3BOJIIET
OIPEICTUTh BCe HEOOXOIUMBIE pa3Mephl KaK KOpITyca, TaK U KPBIMKH. )i JBYXCTYIIEHYATOTrO0 PeAyKTOpa
BO3MOJKHBI HECKOJIBKO Pa3HBIX BAPUAHTOB KOMIIOHOBKH [ 1], kakue n300pakeHbl Ha puc. 5.

!

d

Puc. 5 — Cxembl KOMIIOHOBKH JBYXCTYIIEHYATBIX PEIYKTOPOB

Haubonpiee pacnpocTpaHeHre MO CHpPOCY 3aKa3YMKOB MONyYHIa pa3BepHyTas cXxeMa KOMIIOHOBKU
(puc. 5, a u 6), KOTOpas MO3BOJAET B PE3yIbTaTEe OAUMHAKOBOW KOHCTPYKITUH BBHITIONHATH YHUPHUKAIIUIO KOJIEC
OBICTPOXOMHOM M THXOXOJHOW CTYIIEHEH ABYX COCETHUX THIIOPA3MEPOB PEAYKTOPOB. CXeMbl KOMIIOHOBKH C
pacrpeiesieHHbIM OTOKOM (pHC. 5, 6 U 2) UMEIOT OCHOBHOM HEAOCTATOK B TOM, YTO HEBO3MOXKHO BHE/PSTH
YHH(UKAIUIO KOJIEC M B 3TOM Cllyyae 3HAYMTENHbHO YBEIHMYMBACTCS TPYIOEMKOCTh W3TOTOBJIEHUS TaKHX
peaykropoB. [losTomMy 3a OCHOBY aJisi CHHTE3a KOPIyca PEAyKTOpa M €ro KOHCTPYKTHBHBIX 3JIEMEHTOB
MPUHUMAIOT Pa3BEPHYTYIO CXeMy KOMIOHOBKM (puc. S5, a u 6). Jlns oOocHOBaHUS BBIOOpAa CXEMBI
KOMITIOHOBKH (pHC. 5, 8) HE0OX0AMMO MPOBEPUTH JeopMalimio mpornda BXOAHOTO Basla, KOTopas He JOJDKHA
npesbiate 0,01m, (m, - Momynb HOpManbpHBIA 3ybuaroil mepefadn) mo cxeme (puc. 5, a). B ciydae
MPEBBIICHUS JeOpMAIK TOMMYCTUMOTO 3HAYSHHS MPUHUMAIOT CXeMYy KOMIIOHOBKH, M300paKeHHYI0 Ha
puc. 5, 8.

TexHonoruveckoe odecrneyeHne KayecTa

Ha mpoektupoBaHue ¥ BHIOOP ONTHMAIBHOTO BapHaHTa TEXHOJOTHYECKOTO MpOIlecca MPEXe BCETO
BJIMSIET THII IIPOU3BOJICTBA: MACCOBBIM, KPYITHOCEPUIHBIN, CEpUIHBIN, CPEAHECEPUNHBIN, MEITKOCEPUUHBIN U
enuHUYHBIA. KpoMe 3TOro, TN MpPOW3BOJCTBAa TaKkKe BIUSET Ha (OpMy ero opraHuzanuu, KOTopas
pasnensercss Ha TOTOYHYIO M MpeAMeTHYr. Ha HadambHOM 3Tame MpOeKTHPOBAHHS TEXHOJIOTHYECKOTO
mporecca TUN IPOM3BOACTBAa HewsBecTeH. lloaTomy mepen HavaaoM pa3pabdOTKH TEXHOJOTHYECKOTo
mpoliecca HeoOXO0AUMO OPHUEHTHPOBOYHO OMPENENUTh THUI MPOU3BOACTBA. Ha OCHOBaHWMHM CTaTHCTHYECKON
00pabOTKM  /aHHBIX  CIIPAaBOYHOW  JHUTEPaTypbl MOJIYYEHBl OSMIHMPHUUYECKHE  3aBHCUMOCTH  JUIA
OpPUEHTHPOBOYHOTO OIPEJIEIEHUS THIIA TPOU3BOACTBA:

—MAacCOBBIN THII TIPOU3BOJICTBA, KOTJA IporpaMmMa BeITTycka N > 205233m 6%t

—KPYITHOCEPUIHBII TUI TPOU3BOJICTBA, KOT A 105705m " < N < 205233m %!

— CpeIHeCepUHHBIN THII MPOU3BOACTBA, KOTIa 1688,6m'0’7591 <N < 105705 77:

—MEJIKOCEPUIHBIN THIT IPOU3BOJICTBA, KOTAa 1027,5m'0’8512§ N < 1688,6m™ "%

—eIMHUYHBIA TUTT TTpon3BoicTBa, kKormaN < 10,

T7e m — Macca JIeTaiu, KT (3aBUCUMOCTH TTOJTYICHBI I JeTanei maccoit m < 20 kr).

[locrie OpMEHTHPOBOYHOTO YCTAaHOBIEHHS THIIA MPOM3BOACTBA HEOOXOAMMO TPOAHATIU3NPOBATH
JeTanb ¢ TOYKH 3PEHHs TEXHOJOTHYHOCTH M0 KaYeCTBEHHBIM M KOJWYECTBEHHBIM IMOKA3aTeNsIM U OTHECTH
JeTanb K COOTBETCTBYIONIEMY KJaccy. BwIOpaTh Ui yCTaHOBJIEHHOTO Kiiacca JeTalieil cTaHIapTHBIN
TEXHOJIOTHYECKHUI MapIIpyT 00pabOTKH.

CrenyronM 5TalioM MNPOEKTUPOBAHHUA TEXHOJIOTHUECKOTO TMpolecca sBISIETCS pa3paboTka aist
K0 orepauuy HEOOXOIUMBIX MEPEeX0J0B M UX MPUOIMKEHHOE HOPMHUPOBAHUE C ONpENEICHUEM IS
KXo omeparuy mTyqHoro BpemeHu 71,,,[8]. Ha ocHoBanun 3HaueHwmii 7,,,. ONMPEHCISIOT HEOOXOAMMOE
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KOJIMUYECTBO CTAHKOB TSI Kaykaou onepanyn C; 1 KodpPHUIMeHT ux 3arpy3ku #,. [locie aToro paccunTsiBaioT
KOJII4YecTBO onepanwii O;, KOTOpbIe MOKHO BBITIOTHUTH HA OJJHOM paboyeM MecTe

O- =nn , (6)

r7e 7, — HOPMATHBHBIA KOX(PQHUIMEHT 3arpy3Kd CTAHKOB; JUII MAacCOBOTO TPOHM3BOICTBA 7, =
0,65...0,70; nns kpynHOCepuitHOTO pousBoacTea #, = 0,71...0,75; ans cpenHecepuitHOrO POU3BOJICTRA 7,
= 0,76...0,80; nna menkocepuitnoro npousBonactea #, = 0,81...0,85; nns eqUHUYHOrO MPOU3BOJICTBA 7, =
0,86...0,90.

Ha cnenyromem stane onpelensioT o0liee KoIu4ecTBo pabounx mecT K, JUIS BBIIOJHEHUS BCEro
TEXHOJIOTHYECKOT0 TpPOIecca, KOTOPBbIi BKIOYaeT K omepamuii, oO0Iee KOJMYECTBO 3aKpPEIUICHHBIX
onepauuii K, 1 Ha OCHOBaHMU MOJIy4eHHbIX 3HaueHul K, , 1 K, pacCUNTHIBAIOT KOIPPUIMEHT 3aKpEIICH s

omepanwii K, 3a pabounMu MecTaMu

K K K
Kp M :zci; Ko :Zoi; Kx.o = ° . (7)
oA i1 K

p.m

[Monyyennoe 3Hauenue K,, CpaBHMBAalOT C HOPMATHBHBIMH 3HAYCHUSMH KO3(PQPHUIHESHTOB
3aKkpervieHns onepauuit, kotopsie npuseneHsl B [OCT 3.1121 - 84, u yrouHstoT Tun npousBozcTra. [locne
YTOUHEHMs THUMA IPOU3BOJCTBA COIVIACOBBIBAIOT MPUHSTHIN CTAHIAPTHBIA TEXHOJOTWYECKUH IpoLecc.
[locne mpoBeneHHs COTNIACOBAaHMUS CTAaHIAPTHOIO TEXHOJIOTMYECKOTO Ipolecca ¢ THIIOM IIPOU3BOIACTBA U
BBIJICJICHUSI 110 BO3MOYKHOCTH MHOTOBapUAHTHBIX ONEpaluii COCTABISIOT KacKagHBIA Tpad BapuaHTOB
TEXHOJIOTHYECKOT0 Tpoiiecca (puc. 6).

X1, X2, X3, ..., X — HOMepa onepayutl (om 1-ui 00 K-i1); yugpa 6 undexce onepayuu nocie mo4xu
obo3navaem sapuaum onepayuu, 3 — 3acomosxa, K — koumponvhas onepayusi; [] — 20moeas demann

Puc. 6 — Kackaguelii rpad BapuaHTOB TEXHOJIOTHYECKOTO Mpoliecca

PeOpa  kackamHOro rpada BapHAaHTOB TEXHOJOTHYECKOTO IIpoIecca MPEICTABIAIOT  COOOM
KO3 PUIHMEHTBL TEXHOJIOrnuecKoro Hacueaus K1), Tae i — HoMep npeaplayIel onepanuy; i+1 — HoMmep
MOCIEAYIOLIEN oneparu.

O011ee KOTUYEeCTBO BAPHAHTOB B TEXHOJIOTHN

rnae By, B, ..., By — BapuaHT 00pabOTKH Ha KaKI0W TEXHOJIOrH4Yeckoit oneparuu (Big 1-it mo k-i); n
— KOJIMYECTBO BAPUAHTOB HA KaXKIOH OIepaIiy.
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Pe3ynbTarhl SKCIIEpUMEHTABHBIX UCCIIEOBAHUN TIO3BOIWIIM YCTAHOBUTH 3HAUYCHUS KOA(D(UITMEHTOB
TEXHOJIOTHYECKOTO HACJEJOBaHMs JUIi OCHOBHBIX OIepanuii MeXaHW4ecKoW oOpabdOTKU KOPITyCOB
PEAYKTOPORB 00IIero Ha3HaueHus (Tadi. 1).

Tabauna 1 — 3navyenue K03 GpPUIMEHTOB TEXHOJIOTHIECKOT0 HACTETOBAHUS

O6o3Hauenne | 3HaueHne Kod(duimenTa:

Ne ko3¢ Q- o o o TIO Iapa-

Bapua- CHTa KBaJINTEC- 1o BBICOTC JICIIBHOC-

HTa HasBanue MeTo/1a 00paboTKH TEXHOJNOTHYE | Ty IIEPOXO0- | BOJIHKC- ;(())2:;1 ™

orepary CKOro TOYHOC- BaTOCTHU TOCTH TUIOCKHX

uu HacJe/10Ba- ™ Ra TIOBEpX- OTBEp TOBEPX-

HUS IT Hoct hy cr HOCTEH

1 2 3 4 5 6 7 8

0 3aroroBka Ko 1,0 1,0 1,0 1,0 1,0
®pesepoBaHue INIOCKOCTH

51 OCHOBAHHS HA IIPOJOIBHO- Ko-s.1 1,55 3,17 2,8 - 12,5

(hpe3epHOM CTaHKe
®pesepoBaHue INIOCKOCTH
5.2 OCHOBAHHS HA KOHCOJIBHO- Ko-5.2 1,55 3,0 2,6 A 10,0
(hpe3epHOM CTaHKe
®pesepoBaHue INIOCKOCTH

5.3 OCHOBAHHS HA BEPTUKAJILHO- Kos3 1,55 29 2,4 - 6,7
(hpe3epHOM CTaHKe
CTporaHue IIoCKOCTH OCHOBAHHs

5.4 Ha IPOJ0JIbHO-CTPOraJlsbHOM CTaHKE KO'5-4 1’55 3’2 3’0 - 14'3
DpesepoBaHye IIOCKOCTH Pa3beMa _

10.1 Ha IPOJIOIBHO-(PPE3ePHOM CTAHKE KO-lO.l 1’55 3’17 2’8 14'3
DpesepoBaHue IIOCKOCTH pa3beMa

10.2 Ha KOHCOJIbHO-(h)pe3epHOM CTaHKe KO'10-2 1,55 3,0 2,6 - 11
Dpe3epoBaHue MIOCKOCTH PazbeMa _

10.3 Ha BEPTUKAILHO-(PE3EPHOM CTAHKE Ko-103 1,55 2,9 2,4 7,8
Crporanue nI0CKOCTH pa3beMa Ha

10.4 MPOJIOJbHO-CTPOTaJIbHOM CTaHKE KO'10-4 1’55 3’2 3’0 ) 16'7
Dpe3epoBaHUE TOPLOBBIX

20.1 TIJIOCKOCTEN TIIABHBIX OTBEPCTHH C K0_20‘1 2’0 3,2 2,8 _ 1 8, 0

JIBYX CTOPOH OJHOBPEMEHHO Ha
NIPOJOJIBHO-(Dpe3epHOM CTaHKE
®pesepoBaHUe TOPLOBBIX
IJIOCKOCTEH INTaBHBIX OTBEPCTHIL €
20.2 JIByX CTOPOH TOPIIOBO# (ype3oii ¢ Ko-202 1,6 3,1 2,8 - 12,0
IepeyCTaHOBKOU Ha TOPU3OHTAIBHO-
(hpe3epHOM CTaHKe

PacraunBaHue OCHOBHBIX OTBEPCTHH

(4epHOBOE) KOHCOJIBHOM OMpPaBKON

25.1 HA FOPH30HTAILHO-PACTAYHOM Ko-25.1 1,55 3,0 2,5 10 -
CTaHKe
PacraunBanie OCHOBHBIX OTBEPCTHH

25.2 (uepHOBOE) OOpIITAHIOI HA K0_25.2 1,75 3,2 3,0 20 -

TOPH30HTAILHO-PACTAYHOM CTAaHKE
PacTaunBaHne OCHOBHBIX OTBEPCTHIH

25.3 (4epHOBOE) B KOHTYKTOPaX Ha Ko-253 1,87 3,5 3,2 25 -

TOPH30HTANHFHO-PACTAYHOM CTAHKE
PacraunBaHie OCHOBHBIX OTBEPCTHH

(4rCTOBOE) KOHCOJIBHOM OIPaBKOM

30.1 Ha FOPU30HTAJIBHO-PACTauHOM K25-1‘30-1 1 ! 13 2’09 1 ! 1 3’3 B
CTaHKe
PacraunBaHHe OCHOBHBIX OTBEPCTHIt

30.2 (umcToBoe) GopmITaHTOl Ha Kss5.0.302 1,33 2,02 1,15 3,5 -

TOPU30HTAJIbHO-PACTAYHOM CTAHKE
PacTaunBaHre OCHOBHBIX OTBepCTI/Iﬁ

30.3 (4UCTOBOE) B KOHIYKTOpaX Ha Ks5.3.303 1,3 2,5 1,3 4,0 -

TOPU30HTAJIbHO-PACTAYHOM CTAHKE

[Ipu BBIOOpE BapwaHTa oOIEpalyii HEOOXOIUMO VYUTBHIBATH IOCIICOBATCIBHOCTh BBIMIOJTHEHUS
TEXHOJIOTHYCCKUX oOlleparuii. B ciydae TOBTOpeHHs omepamuwii ajis oOpabOTKM OJHOH W TOH ke
MMOBEPXHOCTH (HAIpUMep, YePHOBOE M YHCTOBOE PACTaYMBAHME OCHOBHBIX OTBEPCTHH IO IOAIIHUITHHKH)
000611eHHBIH K03 HUITHEHT Ky TEXHOTOrMYECKOTO HACIETOBAHUS OMPECIISIOT COTIACHO 3aBHCUMOCTH

16



q
kz = H ki—(i+1)j , 9)

=

riae ( — oOliee KOJIMYECTBO IOCIEAOBATEIIBHO BHIMOJHACMBIX OMNEpanui s 00padOTKU OJHOU
MTOBEPXHOCTH.

Jus ompeneneHusT KOHEYHOTO 3HAYEHHS TIOKa3aTelsi KadecTBa OOpabOTKM C HCIIONB30BaHHUEM
KO3 (UITUCHTA TEXHOJOTUIECKOTI0 HACIeIOBaHMU HEOOX0UMO MUCXOIHOE 3HAYCHHE TIOKA3aTeNsl Pa3JIe/IUTh
Ha 0000meHHBIH KOA((UIMEHT TEXHOJOTHYECKOrO HacienoBaHus. Hampumep, Ui IIEpOXOBATOCTH
MMOBEPXHOCTH TIPW pPACTauWBaHUM OCHOBHBIX OTBEpCTHil. B 3TOM ciywyae wncxogHas MIEPOXOBATOCTH
MMOBEPXHOCTH OTBEPCTHUS Tocie JuThs Oynet R, = 80 mxkm miu Ra = 20 mxm. Torna Ry Oyner

R, L
k0—25.1k25.1—30.1 3 : 2’09

Ry = =319 mxm.

ITocne BBIOOpa oOmepanuii TEXHOJIOTMYECKOTO Ipolecca MeXaHM4YecKOoW oO0paboTku jperanu
HEOOXOIMMO HMX COIMOCTaBUTH MEXAY cOOO0H MO TEXHOJOTHMYECKOH cebecTomMocTH. [Ipu 3ToM BHIOMparoT
TOJIBKO T€, KOTOphle O0O0ecrneYnBalOT TpedyeMoe KadecTBO OOpabOTKM <M HAaWMEHbIIee 3HAYeHUE
TEXHOJIOTHUECKOH cebecTomMocTd. Ha OCHOBaHWM TOJNyYEHHBIX pE3yJIbTaToOB Ha KackaaHoM rpade
BBIICTIIOT ONTHMAJbHBIE BapHaHTHI ONepaluil (Hampumep, Kak MOKa3zaHO Ha puc. 6) M HepexoisT K
TEXHOJIOTHYECKOMY MPOEKTHPOBAHMIO IPUHITOTO ONTHMAIEHOIO BApHAHTA TEXHOJIIOTHYECKOTO IpoLecca.

[IpenioxxeHHbIi METO MPOSKTUPOBAHUS TEXHOJIOTHUECKOTO IIpoLiecca OblI IPOBEPEH MpHU 00paboTKe
KOpILyCOB OAHOCTYIIEHYATBIX PEAYKTOPOB Thma I1VY.

BriBoabI

1. Pa3paboran Meron pacuera Ha IIPOYHOCTh TOJIIMHBI CTEHKH KOPIyca DPEAYKTOpa C y4YeTOM
HaNpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI, KOTOPBIM 00€CIeUnBacT ONTHMAILHYIO POYHOCTH KOpITyca U
MO3BOJISIET 0OOCHOBAHHO YMEHBIIUTh TOJIIMHY CTEHKH KopIyca mpuonu3utenabHo Ha 10% 1o cpaBHEHUIO C
CYIIECTBYIOLUIMMHU PEKOMEHAALMSIMH JJIS1 €70 IPOEKTUPOBAHUSI.

2. TlpennoxkeH MeTOJi MPOCKTHPOBAHHUS TEXHOJIOTHUYECKUX IPOIECCOB MeEXaHHMYECKOH 00paboTKu
KOPITyCOB PEIYKTOpa C MCIOJIb30BAHHNEM OCHOBHBIX IIOJIOKEHUI TEOPUU TEXHOJIOTHUYECKOTO HACIIETOBAHMSI.
Pe3ynpTaThl mpoOBEpKH, HANpUMeEp TEXHOJIOTMYECKOro Ipolecca MEXaHHMYECKOH 0O0paboTKH KopIryca
OJHOCTyIeH4YaToro penykropa tumna LY, mokaszamu cTtaOMIBHOCT OOECle4YeHHs TOYHOCTH; CHHKECHUE
ce0ecTOMMOCTH MeXaHW4eckoil 00paboTku Ha 14,3%; obecredenue TpeOyemoil MPOU3BOJUTEIBHOCTH C
YYETOM TaKTa BBIITYCKA.

3. IlpoBenennas pabora TpeOyeT AaibHEHILEro YCOBEPIIEHCTBOBAHUS 3a CUET Pa3padOTKH IaKeTra
MPUKIIAIHBIX TPOTPAMM JIJIsl HCTIOJIB30BaHMS KOMITBIOTEPA TP PEIICHUH TTOCTABICHHBIX 33]1au.
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YK 623.437
I'onuapesuu C.H., Mumun A.H., IInaunuyk A.IL
HMUTAIIHOHHAA MOJIEJIb IIPOIIECCA ®YHKIITHOHHUPOBAHHUA CTAHLUUH
TEXHHYECKOI'O OBCJIY,KHBAHHA ABTOMOBHJ/IEH

Boennasa axkadoemusn Pecnyonuxu benapyco

Paspabomana umumayuonnas modens npoyecca @ynkyuonuposanus CTO. Paspabomannas mooensv
Modicem Oblmb UCNONB308AHA O NAAHUPOBAHUS, CPABHEHUs 8APUAHMOS OOCIYIHCUBAHUS, ONpedeneHus
cpeoHell Onunbl ouepeou A8mMoMOOUNell, OHCUOAUWUX 0OCTYHCUBAHUS U 0OOCHOBAHUSA MEPONPUAMULL NO
NOBLIUEHUIO NPOU3BOOUMETLHOCTIU.

Beenenue.

B mporecce skcrutyatanuy aBTOMOOMIST TMEPUOAMYECKH BO3HHUKAET HEOOXOAWMOCTH BBITOJTHEHUS
TEXHUYECKOT0 00CTY>KMBaHUsI WM TEKYyIIero (rapaHTHHHOTO) peMoHTa. /laHHbIe omepanuy BBIOTHSIOTCS
Ha craHiuu TexHudeckoro obciyxuBanus (CTO) aBromoOmireli. AHanm3 mporecca (QYHKITMOHUPOBAHUS
CTO sBasieTcss BaXHOM 3amayei, AJIA pELICHUST KOTOPOW B HACTOSIIEE BPEMsI IIMPOKO HKCIOJIb3YHOTCS
METOABl MAaTeMaTHYECKOTO MOJCIMPOBaHMs. Peanuzamnys AaHHOTO TIOJIXO/a TI03BOJISIET OMPENeNIUTh
npousBoauTenbHocTh CTO, cpeaHio AMHY odepeld NPHOBIBLIINX aBTOMOOMIIEH, TpeOyeMoe KOJIMIECTBO U
o0opyzoBaHHE PadOYMX MECT, OLEHHUTH 3arpyXEHHOCTh M OCYIIECTBUTh PACCTAHOBKY COTPYAHHUKOB Ha
paboumx MecTax, pa3padoTaTh paclUCaHHe CHAOXEHHS 3alaCHBIMH JCTAJISIMU U MPHCIIOCOOJIeHUus MU [1].
MaremaTHyeckre MOJICITH TO3BOJISIOT 3aMEHUTh HATYPHBIC UCCIIEIOBAHMUS, COKPATUTh BPEMs UCCIICIOBAHNS,
BBISIBUTH HanOoJee 3HaunMble (DaKTOPOB, OKA3bIBAIOMINX BIUsiHKUE Ha (pyHKunonuposanus CTO.

IMocTanoBKa 3axayu.

3amada HacToseld paboOTHl — BBIOJHHUTH aHAIM3 CYHICCTBYIONIMX IMOAXOJO0B K MOJCITUPOBAHUIO
¢ynkumonupoBanuss CTO u pa3paboTaTh MaTeMaTHYECKYIO MOJENb, IMO3BOJIIIONIIYI0 Y4ecTh Haubojee
3HaYMMBbIe (PaKTOPbI, BIMAOLIME HA 3P pexTrBHOCTE PpyHKIHoHnpoBaHus CTO.

Pewmenue 3agaun

Oynkuonuposade CTO MOXXHO NMPeNCTaBUTH Kak IMpoLecc 0OCITy)KUBAaHHS MOCTYMAIOLMINX 3asSBOK
(moTok aBTOMOOMIEH, MpuoObIBatomux Ha CTO) u popMupoBaHHUS BHIXOIHOTO MOTOKA (IIOTOK 0OCITYKEHHBIX
3asBOK mocTamu cranmun). Cxema CTO u3zo0paxkeHa Ha puc. 1.

O6cnyxuBaroniee O6ciyxeHHbIe

IocTynaromue Ouepenpb .
YCTPOHCTBO 3asBKH

3aj9BKH

®ee o000 (0 OO

Jnuna ouepenu

Puc. 1. - Cxema ¢pynkuunonuposanust CTO

B o0mem crnyyae WHTEpBaIbl MEXAY HOCTYHAIOIIUMH 3asBKaMH HEOJUHAKOBBI: 3TO CIy4aiHbIE
BEJIMYMHBI, ONIPENEIAEMBIE BEPOSITHOCTHBIM 3aKOHOM paclpee/IeHUs] BXOJAHOTO MOTOKA. 3asBKH, BCTaBIINE
B OdYepelb, OKUAAT Hadajga OOCIYKUBAHUSA B COOTBETCTBUM C AMCLUIUIMHON ouepenn (IUCLUILUIMHON
oOciykuBanusi). OHM MOTYT OBITh Pa3IMYHBIMH: TEPBBIA NPUIIEN - MEPBBIH UAET Ha OOCTYyXKMBaHUE WU
HA00O0POT, MOCIEAHNN MPHUIIEN - MepBbIil oOcmyxuBaercs. [lomoOHbIE 3aJauu OTHOCATCS K Kiaccy 3amad
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