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Bb.U.Koran, A.JI.Maiitakos

®OPMUPOBAHUE MOJIEJENA TEXHOJJOTHYECKUX BJIOKOB JIJISI
OBECIHIHEYEHUSA @ YHKIIHOHAJIBHOI'O KAYECTBA IMIEBbIX MAUINH

Pabora pemaer 3a1a4yu ONTUMH3ALUH OCHOBHBIX
MPOLECCOB MUIEBLIX IPOU3BOJCTB (MEXaHHYECKHX,
TEIJIOBBIX U [p.) MYTEM CO3JAHUS M PeaNu3aluu HO-
BbIX TMPHHIHIIOB CHCTEMHOTO MOJIX0/a MPH H3rOTOB-

BEPXHOCTEH, NMpenonpeaenseMblX BUJAMH MPOU3BO-
CTBEHHBIX TPOIIECCOB, XapaKTepHCTHKAMH OOBEKTOB
MIPOU3BOJCTBA, MOKA3aTeaAMH Ha3HAuCHUS M HaIexK-
HOCTM MalllMH M annapatoB. Mpaes 3axirouaeTcs B

Tabnnua 1.Koxe! nokasareneii 31eMeHTOB PacTUTEIBHOH cpeibl KCIUTyaTallHH MTHIIEBbIX MALIMH | alnapaToB

Haumenona- Kon XapakTepucTHKa [Tokazarenn En. Kon Hurep- Koxn
HHE FPYIIbL | Tpyn- u3Me- MoKasa- BaJIbI HH-
TIBI peHus Tes TepBa-
na
HecBasubie 1 Pasmepsl uactuil 6onee 3 MM, | Cpennue MM 01 0,45-6,0 1
KYCKOBBIE BEC HACTHII 3HAYHUTENBHO | pazMepsl 6,0-12 2
[PEBOCXOUT CHIIBI CIIEMie- | YacTHI] 3
HHSI MEXKy HHMH 4
HecBsaznble 2 MenkoaucnepcHsle cyxue 5
3epHHCTEIE ceinyune marepuanst. O0pa- | Veunme pas- MIla 02 0,025-0,12 1
3YIOT YIrIbel €CTCCTBCHHOIO NaBIUBAHUSA 0’ 1 2_0’2] 2
orkoca. CriocoGHBI K THIpaB- 0,21-0,3 3
JTUYECKOMY HCTCUYCHHIO Huepes 0,3-0.4 4
OTBepCTHsA, B 5-7 pa3 npeBoc- 0,4-0,5 5
XOJAIINE pa3Mep YacTHI
CBSI3HOTEKY- 3 Cyxue, CHITyuHe IOPOLIKO-
4ue. CTa- o0pa3Hble MaTepHAIbl C HH3- TTTOTHOGTE 07 03 0.3-0,54 1
OHIIBHEIE, KUM K03(pHIHEHTOM BHYT- yRIaIKH Kr/v 0,54-0,78 )
HEYIIOT- PEHHEr0 TpPEHMs, HE YIUIOT- 0,78-1,02 3
HSIOLIHECA HAIOUIMECA, HE MCHAIIINE 1.02-1.26 4
CBOMCTB NPH ECTECTBEHHOM 1.26-1,5 5
JUTHTEIIEHOM XPaHCHHH
CBSI3HOTEKY- 4 Cyxwue, cblly4ue, MopouKo- 1
ype ciaado- nbl1e00pasHble MaTepUalbl, B BIGRHOCTE % 04 10.8-17.2 1
YILIOTHSIO- PBIXJIOM COCTOSIHHHM TEKydHe. 172-23.7 2
uruecs Mocne ynnorHenus npuodpe- 23.7-30.1 3
TAlOT CBA3HOCTEL. Jlua paspy- 30.1-36.5 4
meHus cBs3el TpeOyloT He- 3é 5_4:; 5
OOJIBIIONH 3aTPaThl SHEPTHH. A
CBSI3HOTEKY- 5 [TbuieBHAHBIE,  ChIy4YHe C
qye CpelHe- rpaHyjaMH HroiapuaToii Qop- Kos( - 05 0.34-0.45 1
YILIOTHSO- MBI, MOBBILICHHBIM BHYTPEH- | o0 0.45-0,56 2
mHecs HHM TPCHHEM H CLCIVICHHEM HEro TpeHHA 0,56'0,67 3
CBsI3HOTEKY- 6 Marepuanel  Jerko _ynaot- 6 Gramit 0.67-0,78 4
qHe CHIIBHO- HAIOLIMECS MOoJ  JeicTBHEM 0,78-0.9 5
YIUIOTHSIIO- coOCTBEHHOr0 Beca, C THJPO- Temnepatypa °C 07 2056 1
muecs, He- CTATHYECKHUMH CBS3SIMH MEX- 56-92 9
cTabuibHblE LIy 4acTHLAMH 92-128 3
128-164 4
164-200 5

JIEHMH OCHOBHBIX PabOYMX IEMEHTOB MAlIMH H an-
aparos.

OnTumH3aus npolieccoB Gasupyercs Ha KOHCT-
PYKTOPCKO-TEXHOJIOTMYECKOM — ofecrieyeHHH Iapa-
merpos kauectBa (KTOK) ' (GyHKUMOHATBHBIX 1M0-

1 o
KTOK 3akiouaercs B yCTAaHOBJIEHHH 3aBHCHMOCTEH
HoKasareieil Ha3HAYCHUS U HAJEKHOCTH OT (PyHKIMOHANb-

HBIX T1apaMETPOB MEXaHH3MOB, KHHEMAaTHYECKHX Iap H
(epm, a TaKKe TEXHOJOTMUECKHX MOTPelTHOCTeH HX onpe-
JIENAIONINX, 3aKOHOMEPHOCTEH UX (OpMHpOBaHMS, cO3/a-
HUM METOJOB M CPEJCTB, NO3BOJSIOIIMX Ha JTanax M3ro-
TOBJICHHS M 3KCIUTyaTallMd MAllMH ONEPAaTHBHO OLCHHBATh
[apaMeTphbl Ka4eCcTBa, POrHO3HPOBAThH COCTOAHHE MAIHHbI
M OCYHIECTBIIATH (DYHKIINH YIPaBIECHHSL.
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TapameTpr! cpefbl AKCIITYATALH, K0Tk

¥

I~

OBREETBI OTKE3A H HX NapaMETPEL MATEPHAI, TEEPAOCTE, KOMILUIEKCHBIE IIApaMETPBI
IEPOROBATOCTH G B K| [1] mma permaMeHTHPOBAHHEL SHAYEHHA HATeRHOCTH
HaNpHMED HIHOCOCTORKOCTH K KOPPORHOHHOHR CTORKOCTH, KOJBI

h

Bugrr esanmMogeficTERA 0OLEKTOE OTKA30E CO CPen 0l sKCIUTYATALME, BHT OTKaS, Ko

[

ZaEHCHMOCTH (B aHaNHTHNecKol dopue) nokasaTenel Hafe HocTH ( HapHMEp, pecypoa,
HHTEHCHEHOCTH KSHOCA, KOPPOSHH) 0T KOMIDIEKCHBEE [apaMeTpoe Oy, H K,
MOEEpEHOCTER pabodims MomyIeH ONA pasibHHELX BHOOE MX BS&HMOAcHCTENRA Co cpefof
SKCIUTYATAMH, PasNidHER CPel 3KCITYaTAIHE.

'

MeToOE TEXHOIOrHHECKOrD 06 e CIIEdEHEA [I0Ka3aTENeH KauecTEA HiTOTAEHEAEMEL HIH
BOCCTAHAEIMEAGMED MOOYNEH OOBSpXHOCTER, B T.4. KOMOMHHpOBAHHELX, CTPYKTIVPHEIE

CHEMEBEIH KOIOEBI

OnpeneneHse YCIOEKHE NPOH2E0JCTEA MONYIEH IOREPXHOCTER IIIA KAXROT0 W2
BBIEpAHHBE MeTOLoE TOK

PermaMeHTH) 0B 3HHEIE [10KA2ATEIH Ka9eCTER
MOOYNeH MOEepXHOCTER 06 eCleYeHEL

7

| 8 TeXxHHKO-3KOHOMHYIECKAA OUEHKA BRIGpaHHOr0 MeToma TOK 0o xpeTepEAnc
| TEXHOJOTHYECKOMY, §0JT0ECYHOCTE, 3K0HOMUMHOCTH LA KOHER S THELL YCII0BHHA
| CypTe: ERpTYALHOA HHbOpMATHOHHOE Mogesm TE B BHAE EMPTYANEHONO EBIIVEIIOLG
L8

| 9 MHOTOTPAHHHKA
| ¥

CHHTE: ONTHMANBHOH CTPVEIVPHOH cxXemel TD METOOOM JOTHYECKODD IIOHCKA B
| 10 TpeAenax HHGop MAHo HEOH MOJ e

L - __ _

Puc. 1. bnok - exema KOHCMPYKMOPCKO-MEXHON02UUECKO20 obecneuenus
Kavecmea Mawiil u annapamos

pa3paboTKe TeOpeTHYEeCKHX OCHOB (opMHpOBaHUA
HHGOPMALIMOHHBIX MOJENEH TEeXHOIOTHYeCKHX OJo-

2 o o
koB (Th) ° Cucremuslii moaxoj B peanus3aluu dTOH

Texnonornueckuii 610k (TH)- 3T0 COBOKYMHOCTH
MeTO10B 00pabOoTKH MOBEPXHOCTEH, 000pYN0BaHHA, OCHA-
CTKH, TCXHOJIOIMYCCKHX MAaTcpHaliOB, pCKHMOB, METPOJIO-

HICH COCTOHUT B CHCTCMATH3allHH H HHCHTI/IQ)I/IKE[HHH
MpeaIMETOB IIPOM3BOACTBA H beHKLlHOHa.H])H])lX Imo-
BCpXHOCTeﬁ MCXaHU3MOB, KHUHCMATHYCCKHX Iap H

I'M4cCKoro Oﬁecﬂe‘leﬂﬂﬂ, NO3BOJISIKOLILAA o0ecIeuHTh BBICO-
KO€ KayecTBO (DYHKUHMOHAJbHBIX [OBEPXHOCTEH pabounx
OpraHoB MAlIHH H anraparos.
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Puc.2. llnexu - paboyue opeausi:a - dozamop 68 -4M: 6 — usmervuumens yenmpooexcuotii HL-1;6 - nu-
mamenb whnexkoswvlli [IIIIM1; 2 — cmecumens wnexogwviti CI-3 (1-unek; 2-neno0euicHslil OUCK ¢ RATLYAMU,
3-duck; 4-ouck ponmopa)

(depM, HX NapamMeTpoB KauecTBa, HJIEMEHTOB Cpelibl
IKCIUTyaTallH, BHAOB OTKa30B, CIOCOOOB H3rOTOBIIE-
HHUS, OIpEAEICHHH KPUTEPHEB TEXHOJOIHYHOCTH,
HAJIGKHOCTH, 3KOHOMUYHOCTH, a TaKKe CO3JaHUU
IpOrpamMMbl cUHTe3a nH(popManuoHuslx mMozeneit Th
(puc.1).

ABTOpaMH pa3padoTaHa cHCTeMa MHIEKC - KOJOB
00BbeKTOB U mapameTpoB mo Ojoxam 1,2 u 3 (puc.l).

[3,4]. Ilpumeps! Kon0B npusedeHsl B Tadu.l. Peme-
HHE JaHHOH 3aJa4d MOKHO PacCMOTPETh Ha MpHUMepe
cunresa Th pang TexHonoruyeckoro obecrnedyeHus
napametpoB kauecTBa (TOK) mHekoB - gocTaTOYHO
pacrpocTpaHeHHBIX pabouMx 3IEMEHTOB MHIIEBBIX
MaliuH (puc.2) H, B YACTHOCTH, HA mpuMepe (PopMHu-
poBanus unpopMaunonnod moxaenu Tb ans TOK
mHeka nosaropa 68-4M (puc.3).
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Puc.3. luex dozamopa 68-4M




32 b.1.Koran, A.J.MaiitakoB

BreinonHuM naeHTHPHKALWI0 HCXOAHBIX JaHHBIX
(puc.3) mo 6nokam 1,2 u 3 (puc.1). PesynbTars! uiaeH-
TH(HUKALMU IPUBEIEHBI B Ta01. 2.

¢buuupyrorest 14 konmamu, snementst Th— 10-12 ko-
JlaMH, TE€XHHKO-DKOHOMUYECKHE KPHTEPHH - 3 Koja-
MH. JInd aHanu3a 8 METOIOB TEXHOJIOIHYECKOTO BO3-

AHaIUTHYECKOE BBIPAXKEHHE 3aBHCHMOCTEH HH-
TeHCUBHOCTH  abpasupHoro J u  abpa3suBHo-
KOPPO3HOHHOTO H3HOCA J; OT KOMIUIEKCHBIX IIapaMeT-
poB Tpudoxapakrepuctuk C, K¢ mansr B padote [1]
H MOTYT OBITh HCHOJIB30BaHBI HPH (OPMHPOBAHUH
HH(OPMALHMOHHbIX MoJelieil. 3aBHCUMOCTH HHTEH-
CHBHOCTH H3HOCA OT NPOM3BOJUTENLHOCTH KOHKPET-
HBbIX MallMH B KOHKPETHBIX YCIOBHMAX AJIA KaKIOro
BHJAa YCTaHABIHBAIOTCA B (DOpME PErpecCHOHHBIX
ypasHeHui. JIns npuBeAEHHOr0 NMpuUMepa KOMIIEKC-
Hbli napamerp K¢

\A

VKO : Ky.fc.

rae V, - CKOpOCTh KOPPO3UH MEPHLEB ITHEKOB;

Vo - CKOPOCTb KOPpPO3MH Nepa HiHeka (o0pasua)
0e3 gononHuTeNnbHON 00paboTKH;

Ky - xodQduuMeHT, yUUTHIBAIOLIMKA BIUSHHE
YCIOBHIH KOPPOAHPOBAHHS (Cpe/ibl HKCIUTyaTallHK) Ha
CKOpPOCTb KOPPO3UHU.

B 3aBucumocTH OT nepepadaTbiBaeMOIro NpoayK-
Tta Ke =5...12,2.

PaccmarpuBaiuch BapHaHTbl TEXHOJIOIHYECKUX
BO3/ICHCTBHIT Ha MEpPbsl IIIHEKOB C IEJIBIO TOBBIIICHMUS
HX H3HOCOCTOMKOCTH M KOPpPO3HOHHOH CTOHKOCTH:
npobectpyiinas 00paboTka, TBepJoe XpPOMHPOBAHHE,
LMHKOBAHUE, Aa30THPOBAHUE, JIYKEHHE IIHIIEBbIM
0JIOBOM, 3aMEHA HEp:KaBEIOILHX CcTajeill yriepoau-
CTBIMM, TOJBEPTHYTHIMH XPOMHPOBAHHK), MATHUTO -
HMITYJIbCHOE YIIPOYHEHHE, HHTPOLUEMEHTALIUA .

ITo Tada. 6.4 B padote [1] B KauecTBe MeTOAa 00-
pabOTKM MOBEPXHOCTH Tepa NIHEeKa BbIOMpaeM BHO-
poHaKaTbiBaHHE (MM ApobecTpyiiHylo 00paboTKy).
OcTtanbHbIe METO/IBI B paMKax JIAHHOH CTaThbH HE pac-
CMaTpHBAIOTCH.

OObeKxT 0TKa3a W cpela JKCIUTyaTallud HICHTH-

’

K.=

Puc.5.Cxema mexnonoeuueckoeo oaoka 0 Opobecmpyinoi
obpabomru nepves winexa (1 — anekmpodsucamens: 2 — kopobka
ckopocmeil; 3 —nampon; 4 —wnek; 5 —mynowmyx; 6 — depoica-
menw, 7 — noasyu, 8 — Hanpaerawowult nopmai; 9 — yenmp,; 10—

cmoura: 11 — kpomwumetin ocnosanus, 12 — ocnosanue )

Puc.4. Hnhopmayuonnas modens mexnoio2uye-
cK020 GoKa 6 6Ude GUPMYATbHOO GbINYKI020
MHO202PAHHUKA

AcHcTBHA Mcnoas3oBanbl 104 koma, Bcero 128-130
KOJZIOB, OTIpEeNAININe eMKOCTh HICHTHGUIIUPYEMOH
MOJICTTH B BHJIE BHUPTYaJbHOTO BBITYKJIOIO MHOIO-
rpannuka [2] (3x3x3x6=162 rpanmu).

JlanHble u3 Tab1.2 HAHOCATCA HA TPaHH KOHIPY-
OHTHBIX KyOOB BHPTYaJbHOTO BBIMYKIOT0 MHOTO-
rpaHHuKa (puc.4). Mociae 4Yero BBLITOJHAETCS CEleK-
U ¥ (OPMHPOBAHHE ONTHMAJBHOH COBOKYITHOCTH
HH/IEKC - KOJIOB AN PEIICHHs KOHKPETHOH 3aj1auu B
COOTBETCTBHH C YCTAHOBJIEHHBIMH QICOPUTMOM H
JIOTHKOH (IPOrpaMMoii) MpH MOMOIIH NEPCOHATBHOTO
KOMIIBIOTEpA.

Bribop onTumanbHOTO BapMaHTa TEXHOJOTHYE-
CKOTO BO3ACHCTBHS Ha TeEpbs IIHEKAa ONpeaenseTcs
CpPaBHEHHEM TEXHHKO-)KOHOMHYECKHX KPHUTEPHEB H
CTOMMOCTH 00paboTku. OnTHManbEHOMY
MOKA3aTeNa0 COOTBETCTBYET OIpeIe/eH-
HOE CcO4YeTaHHe Ko/0B, 31eMeHTOB Th,
KOTOPOMY TIPHCBAWBA€TCS HHTErpaib-
HBIH KOJ-APJBIK, JIEMEHTaM - OJMHAKO-
BB IIBET COOTBETCTBYIOIIHX TpaHeH ¢
kojamu. B sTOM cocrout “‘pemienue”
BUPTYATHHOTO BBIMYKJIOTO MHOTOTPaH-
HUKa - nHpopmauuonnoi mogenu Th.

[Tocne atoro paspabarteiBaeTCst TEX-
HHYECKOE 3aJaHHE Ha MOCTPOEHHE Ofl-
tuManeHoro Th ¢ yderom TexHHKO-
JkoHOMHuYecKuX mokasateneii. Th obec-
MeYUBAET Ka4eCTBO pabouMX SIEMEHTOB
MalIMH M PEeIIacT 3aJa4d ONTUMH3ALHU
OCHOBHBIX TPOIECCOB MUMIECBLIX MPOH3-
BojacTB. [lpumep peanusannu 3amaHus
NpUBEJEH HA PHC. 5

3aknioueHue

Co3manbl ¥ pealH30BaHbl HOBBIC

OPUHLMIB CHCTEMHOTO MOAXO0JAA TPH
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($opMHPOBaHUN (PYHKLIHOHAIBHBIX JIEMEHTOB KOHCT- BBIIIYKJIBIX MHOIOIPAHHHUKOB, COCTOSALIMX W3 BHUPTY-
PYKIIHII MUIIEBBIX MamHH M anmapatos Ha Oasze Th. albHBIX TIOBOPOTHBIX BOKPYT TpeX oceil KoopauHat
Tabnuna 2
Unenrnduunpyembie KpUTEpHH pabouHx 2JIEMEHTOB Kojx
Kitacc o KOHCTPYKTOPCKO-TEXHOJIOTHIECKOMY KiIaccupukaTopy (LIHEK) 409150
[abaputel, MmM: auametp-240, r
JUIMHA-961, B
JIMaMeTp LIeHTpaibHOro oTBepcTHsi-0 0
Macca, kr: 9,4 B
: Marepuan:Crans12X18HI0T 21
L% Tounocts (kBanuret)-14 6
[llepoxoBaTocTh padoyeil NOBEPXHOCTH: HCXOJHAs, noclie ApodecTpyiinoii oOpaboTku Rz=20 0/2
[llepoxoBaTocTh padoyeil NOBEPXHOCTH: HCXOHAs, oclie ApodecTpyiinoii obpaboTku Rz=20 07
Bua Moaysst nopepxHocTH: pabouHil BHHTOBOIH Hapy KHbL P211
By oTka3a: yToHYeHHE NepheB HIHEKOB MO TOJIIHHE, HepaBHOMepHoe, 10 0,5 MM 04
Buj B3aumojeiicTBus pabouyHX 3I€MEHTOB CO CpeJoii IKCIUTyaTalMH C BIIAXKHOH cpenoii- abGpa- 164
3HBHBIH H KOPPO3HOHHLIH H3HOC
- Cpena skcrutyatanuu * Koy no tabn.2
é Tecro 6.011.021.035.045.052.062.071
3 Myka 2.011.021.035.041.051.061.071
Kpyna 2.012.023.033.041.053.063.071
*YUHTBIBAIOTCS BhIJIEJICHHBIC [TOKA3aTe)M HaHnboJIee arpecCHBHBIX 1APaMeTPOB
KommnnexcHslii napamerp Tpuboxapakrepuctuk C, Ko
B npezenax 6,8 07
W pentuduunpyemblie aneMeHTsl TeXHoIoruueckoro onoka (Th) (oauHd BapuaHT ns npumepa) Kon
Buasl rexHonornyeckoro Boszeiictsus: gpodectpyiinas odpaborka 02.13
OO6opyioBaHHe: CTEH — BpallaTelb MOLYJIBHOIO THIIA ¢ KOpoOKOH ckopocteil u konupopaabHeIM | 0.02
YCTPOHCTBOM, C PEryJMpyeMbIMH MEXKLEHTPOBBIM paccTosiHueM U BbicoToif nenrpos (I'OCT 30260-
96)
0 OcHacTKa: crenyabHble MyHIIITYKU-COIUIA TBEPI0CILIABHBIE 0.13
é Pesxumbl 00paboTky (1pobecTpyiiHoH): 4HC10 000pOTOB HIHEKA B MUH. 60
KA Ckopocts notoka apobu 50 M/c MHTeHCHBHOCTB MOTOKA 65 KI/MHH 50, 65
VYromn araku 60° 60
TexHonornyeckuit MaTepua: apode cranpHas, o 0,5 408
KoHTponbHO-H3MEPHTENEHBII KOMILIEKC:
-JUIsl KOHTPOJISE TBEPIOCTH — 119
-JUIs KOHTpoJis mepoxosatocT Ry, S, S;. 1, 021
- TeXHUK0-9KOHOMHYCCKHE KPHTEPHH Kon
2 Texunonornueckuii kpurepuit K,=1,0 09
=] =
L Kpurepuii nonroseunocru K,=0,9 01
CTOMMOCTb M3rOTOBJICHHS 110 HOBOW TeXHOJIOruu (iu yrnpounenus) C, . =480 py0. 01
Ha ocHoBe maeHTH(HKALHH IEMEHTOB CHCTEM Cpe- KOHIPY3HTHBIX MHOI'OIPAaHHUKOB, [PaHU KOTOPBIX
Jibl, pabovMX MOAYJIEH U TEXHOJOTHYECKUX BO3IEHCT- SIBIISIFOTCS. HOCHTENSIMH HHJIEKC - KOJIOB KPHUTEPHUEB

BHI MNpPE/JIOKEHa HOBasg KOHUENIMS MPEJACTABIEHMS  3JEMEHTOB YKa3aHHBIX CHCTEM.
HHopMaHoHHEIX Mozenel Th B Buie BUPTYanbHBIX
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