QoO0oramieHue NoJIE3HbIX UCKOIIAEMBIX 55

YK 622.7.001.57:622.7.017:622.33
HU.B.Kanaunckasi, B.1.YaoBunkui

OLEHKA D®®EKTUBHOCTHU 'PABUTALITMOHHOI'O PA3JIEJIEHUS YTJIEA
HA BUHTOBBIX CEITIAPATOPAX

Beeoenue

BuntoBoil cemaparop — oaunH
H3 OTHOCHTEJBEHO COBPEMEHHBIX
BBICOKOTIPOH3BOAUTENBHBIX, IIPO-
CTBIX [0 KOHCTPYKIHH anmnapaTos,
paszpabotanubiii B 40-Xx rogax
npouroro cronetus. Passutue
BHHTOBBIX CEMapaTOPOB SIBJISETCH
THIIHYHBIM TIPEMEpPOM H300peTa-
TENbHOCTH HMH)KEHEPOB INpaKTHYe-
CKHMX pPYAHBIX TIPOM3BOJCTB. B
1941 r. Buue-mpe3sHICHT (QHUPMBI
«Xomppu ronx  KopHopeiiH»
W.b.Xomppu [1] nccnenoBan BO3-
MOJKHOCTBH pa3pabOoTKH HeI0pOro-
r0 MeTOJla H3BJICUYCHHA 30JI0Ta.
IlepBasi MPOMBINICHHAs YCTAHOB-
Ka BHHTOBBIX CEIapaToOpoB ObLIa
ckoHcTpyupoBana B 1943 r. B Ko-
yHTpH, Operox.

Jnisi NpOMBIBKH YIJIL BHHTO-
BbI€ CENapaTopbl BIIEPBHIE CTANH
ucnosb3oBarees ¢ 1945 r. [1, 2],
XOTS U3-3a TAJICHUs BBITYCKA BbI-
COKOKAYEeCTBEHHOTO MEJIKOT0 YIist
1ocie BTOPOH MHPOBOI BOHHBI MX
MpHMeHeHHne ObUI0 OTPaHHYEHO.

B Poccun ocBoenueMm BHUHTO-
BbIX anmapatoB [3] 3aHMMAaNCh
HHCTUTYTH Hprupeamer, Mexa-
HoOp, BUMC, MexanoOpuepmer,
IIHHHWonopo, BoctCu6HUHNI -
I'mMC. HccnenoBaTenbckue pa-
OOTBI MO M3YYECHHIO TPUHIUIIOB
paszieneHuss MHHEepaIbHBIX YaCTHIT
B BHHTOBOM IIOTOKE, HAuWHAs C
1947 r., semmonuamucs K.B. Co-
JIOMHUHBIM, I1.C.KuH:xanoBeIM,
AJl. UYyrynoseiMm, A.Il. Bouna-
peHko, A.M.MensHukogoii, 3.A.
MamaeBoii, A.T KoHokoBO#,
O.B. ®enoposbim, H).D.I'nagkux,
O.B. 3aMsTHHEIM.

bonbiioit Bknaa B pa3paborky
H BHEIpCHHE BHHTOBBIX cemapa-
TopoB caenaH M.D.AHUKHHBIM,
IT.B.Komaposckum, B.I'. Cyxano-
Boii, B.A.Ckpunko, K.H. Cepku-
HeIM, B.M.KopocTenesbim.

Teopernueckne  HccieqoBa-
HUsl HauboJiee MNUPOKO TPE/ICTaB-
sensl B nybnukanuax b.B. Kuze-
panpTepa, JL.I.IToakocosa [4], A.

Maiictepa, P.O.bepra [1].

Ha oGoraturenbubix ¢abdpu-
kax Asctpasuu, ['epmanuu, Ka-
Hagel, Kwurtas, Poccun, CIIA,
IOAP u np. cTpan npumeHsRTCA
BUHTOBBIE cenapaTopel XoM(ppH,
GEC, Peiixepra, Bukepca (VXS),
Paiira.

B Poccuu naunbGonbmee pac-
MIPOCTpaHEHHE MOIYYHI BHHTOBOH
anmapart Peiixeprta, oTHOCSIIMICS
K THIY MHOTOBBIITYCKHBIX Cerapa-
TOpoB. Bece Moaenu caBOeHHBIE,
BbINMOJIHEHHbIe u3 (pubeprnaca ¢
MOJTHYPETAHOBBIM TIOKPBITHEM.
Hcnonb3oBaHue CIUIOMIHBIX, a HE
CEerMEHTHBIX BHMTKOB I103BOJIAET
HCKJTIOYHTh MPEPBIBUCTOCTE MOTO-
Ka, KOTOPYI CO3Jal0T MecTa CThI-
Ka CETMEHTOB.

B Kysbacce crnupanbHble ce-
naparopsl Peiixepra ycTaHOBIIEHBI
Ha [HOdD «benosckasy», LHOD
«Cubupb», LHOD «Kyzbacckas»,
oboraturenbHoi (adpuke «AH-
TOHOBCKAas».

Bunropoii anmapar Peiixepr
LD4 umeeT npoM3BOAHTENHHOCTH
4-5 T/4 B KOXKI0H TOYKE 3arpy3KH
unn 12-15 1/4 gust cnupaneii c
TpOHHOH 3arpy3koil. KpynHocTs
oboramaeMerx yactur ot 3 g0 0,2
MM, COJCp/KaHHME TBEPIOro B
nynsne 35-40%, cpeiHee BeposAT-
Hoe oTkiaoHenue Ep=0,11-0,12
r/cM’ (TexHMdecKas XapaKTepH-
CTHKa cemapaTopa IpelcTaBIeHa
¢upmoiit CETCO — capital equip-
ment & technology corporation).

Texnonoeuueckas 3¢h¢hexmus-
HOCMb

BuHTOBBEIE CenapaTopbl OTHO-
CATCA K TPABHTALMOHHBIM YCTa-
HOBKaM, B KOTOPBIX IPOLECC pa3-
JCNEHUSI MHHEPANbHBIX  3€peH
OCYIIECTBIISIETCS B MOTOKE BOJBI,
TEKYLIEH 110 BUHTOBOi [10BEPXHO-
CTH I1OJ1 BIHAHHEM CUJIIBI TAKECTH.
OCHOBHOE TEXHOJIOTHYECKOE Tpe-
OoBanue, MpeBABISICMOE K anma-
paTtaM, B KOTOPBIX OCYILECTBISCT-
cAd Npouecc TIPaBHTALHOHHOIO

pasfeneHusd, CBOAHTCA K pasje-
JIEHUI0 MCXOJHOTO MaTepHuana Ha
(hpakuuu pa3TMYHON TIOTHOCTH C
MaKCHMAJILHO BO3MOXKHO# TOYHO-
CTBIO IIPH JONYCTHMOMH YIE/IbHOI
MPOHU3BOIUTENHHOCTH.

O¢ddexTHBHOCTE HIHM  TOY-
HOCTh pa3leleHHs] TOKa3bIBaeT,
HACKOIBbKO OIM3KH IpPaKTHYECKHe
pe3ynbTaThl mepepaboTKH K Teo-
peTUYECKH BO3MOJKHBIM, T. €. Ha-
CKOJIBKO TOYHO (DpPaKIMH pa3iud-
HOHW MJIOTHOCTH pacrpeaenHiIHCh
10 KOHEYHbIM IIPOAYKTaM Iepe-
paboTKH.

Jna  OLEHKH TeXHONOTHuYe-
cKoil 3(eKTHBHOCTH TpaBUTALU-
OHHOTO pazzieseHus MPUMEHIIOTCS
pasnHYHBlE AHAIHTHYECKHE, Ipa-
(uueckue wunm rpadoananuTHue-
CKHE KPHTEpHH, OCHOBAaHHBIE Ha
XapaKTEepHUCTHKE KadecTBa Ipo-
OYKTOB TepepaboOTKH MIH HX
(pakHOHHOM COCTaBe.

[[Iupoko HCMONB3yeTCst OICH-
Ka TOYHOCTH pasfielleHus Mo
()paKLMOHHOMY COCTaBY IPOJAYK-
TOB, MOJYYEHHBIX B pe3ynbTaTe
IPABUTAIIHOHHOTO  OOOTallleHHS
yrieit u anTpauuTos. PaccnoeHue
MPOAYKTOB  MCHOJB3yeTCH  As
IKCIIPECC-KOHTPOTS, TPH PEryiIH-
pOBKE TpaBUTAIIMOHHBLIX aImapa-
TOB M OICPATHBHOM YIPaBICHHH
MPOLIECCOM DPAa3/ICNCHUsA, a TaKKe
175 OMpeAeleHHs TeXHOJIOTHYe-
CcKOM 3()eKTHBHOCTH HOBBIX MIIH
MOJIEPHHU3UPOBAHHBIX MAIlIUH.
OmnepaTHBHBII KOHTPONb 3aKIIO-
qaeTcst B ONMPEACTCHUH KOIHYecT-
Ba [IOCTOPOHHHUX (paKkUMil B Kaxk-
JOM IPOAYKTE pa3/ieineHus.

CpaBHenue sddexTuBHOCTEH
paszneneHus [5] B rpaBUTalLMOH-
HBIX amnmapaTax TakKHM crnocofom
3arpyaHeHo. PesynbraTsl onpobo-
BaHHA KOHIEHTpaTa, MpPOMIIPO-
OYKTa M OTXOJOB, MONTYyYCHHBIC
MOCNIEe PACCJIOCHUS Ka)XJoro us3
HHUX Ha Tpu (pakuuu (JErkyo,
CPENHIOID M TSDKEIYI0), OyayT
MPE/ICTaBIEHBI JIEBATBIO TTOKa3a-
TensaMu. M3 HUX mIecTsb - Xapakre-
PH3YIOT B3aMMO32COPEHHOCTb.
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Ilpn cpaBHeHHH pe3ylabTATOB Ie-
pepaboTKH yIas Ha ABYX ammapa-
Tax yaile ObIBaeT, 4YTO 3acopeHue
KOHIIGHTpaTa B OJHOH MalluHe
MEHBIIIE, HO TIOTEPH  JErKhX
¢pakuuii B mopone Oosblie, (BO3-
MOXXHBI W JpyrHe BapHaHTbl). B
5TOM cIlyyae OTJaTh TMPEAnouTe-

HHUE  KakoMy-ubo  anmapary
TpyaHo. Jlas  cpaBHHTENBHOH
OLEHKH  YyJIOOHee  OIpenensTh

CYMMapHYI0 3aCOPEHHOCTh BCEX

IPOAYKTOB:

2oa=axt amt a, (1)
rae Qy, Chp, Op - KOIUYECTBO I10-
CTOPOHHHMX ()pakuuii B KOHULEH-
TpaTe, MPOMIIPOAYKTE U TOPOJE B
% K UCXOJHOMY YTIIIO.

Jna cpaBHEHHs METOJIIOB Ipa-
BUTALMOHHOIO pa3jeieHus M0Jb-
3YIOTCA  CPEIHEreOMETPHUYECKUM
MOKa3aTeaeM U3BJICUCHHS “CBOMX
(hpakiuuii B pasnHYHbIE TTPOAYKTHI

[1, 5]. DToT nokasatens omnpenae-
JIAIOT 1O opMyJie

54 = (81 567 weB) s (@)
TA€ Ep. cp - CPEIHEE HM3BIEYEHHE
(dpakuuit B MpOAYKTHL; &, E 2 ...,
&, - U3BIEYEHHME “‘cBOMX” (pak-
LIHH B IPOAYKTHI; /1 - KOTUYECTBO
POTYKTOB.

KpoMe nepedncieHHBIX BbIIIE
croco0oB  omnpeaeneHus Idex-
THBHOCTH pa3/eIeHus MaTepHaia

W3eneuenus (ppaxuuii B KOHLEHTPAT BUHTOBOTO celapaTopa

I/I3BJ'IB'-IEHI/I6 I'lpld Cpe}lHHX TINIOTHOCTAX H3BJ]E‘-I€HMG le/l cpemmx MIOTHOCTAX
Py pakmmii Pp pakunit

1,25 [ 135 [ 145 ] 1,55 | 1,70 [ 2.20 125 [ 1,35 [ 145 [ 155 1,70 [ 220
1,20 | 39,56 | 25,33 [ 16,79 | 11,50 | 6,86 | 1,67 | 1.63 | 99,95 | 98,19 | 88,48 | 68,59 | 35,36 [ 1,08
121 | 41,44 | 26,32 | 17,22 [ 11,62 | 6,77 | 1,53 | 1,64 | 99,97 | 98,56 | 89,89 | 70,84 | 37,28 | 1,14
122 | 4343 (27,39 | 17,71 [ 11,78 | 6,70 | 1,41 | 1,65 | 99,98 | 98,86 | 91,18 | 73,05 | 39,26 | 1,21
1,23 | 45,52 | 28,56 | 18,27 [ 11,99 | 6,67 | 1,30 | 1,66 | 100,0 | 99,11 | 92,36 | 75,19 | 41,31 | 1,28
1,24 | 47,72 | 29,83 | 18,90 | 12,24 | 6,66 | 1,20 | 1,67 | 100,0 | 99,31 | 93,42 | 77,27 | 43,41 | 1,36
1,25 | 50,00 | 31,20 | 19,59 | 12,53 | 6,68 | 1,11 | 1,68 | 100,0 | 99,47 | 94,38 | 79,27 | 45,56 | 1,45
1,26 | 52,36 | 32,66 | 20,35 | 12,87 | 6,72 | 1,04 | 1,69 | 100,0 | 99,59 | 9523 | 81,18 | 47,76 | 1,54
1,27 | 54,80 | 34,22 | 21,18 [ 1326 | 6,78 | 0,97 | 1,70 | 100,0 | 99,70 | 95,98 | 83,00 [ 50,00 | 1,65
1,28 | 57,29 | 35,88 | 22,09 | 13,69 | 6,87 | 0,92 | 1,71 | 100,0 | 99,77 | 96,64 | 84,72 | 52,27 | 1,76
1,29 | 59,82 | 37,63 | 23,08 | 14,17 | 6,99 | 0,87 | 1,72 | 100,0 | 99,83 | 97,21 | 86,34 | 54,56 | 1,88
1,30 | 62,38 | 39,48 | 24,14 | 14,71 | 7,13 | 0,82 | 1,73 | 100,0 | 99,88 | 97,70 | 87,85 | 56,87 | 2,02
1,31 | 64,95 | 41,42 | 25,29 [ 1530 | 7,29 | 0,78 | 1,74 | 100,0 | 99,91 | 98,12 | 89.26 | 59,19 | 2,16
1,32 | 67,52 | 43,45 | 26,52 [ 1594 | 7.48 | 0,75 | 1,75 | 100,0 | 99,94 | 98,48 | 90,56 | 61,50 | 2.32
1,33 | 70,07 | 45,56 | 27,83 | 16,64 | 7,70 | 0,72 | 1,76 | 100,0 | 99,96 | 98,78 | 91,75 | 63,80 | 2,50
1,34 | 72,57 | 47,75 [ 29,22 [ 17,40 | 7,94 | 0,69 | 1,77 | 100,0 | 99,97 | 99,03 | 92,83 | 66,07 | 2,68
1,35 | 75,02 | 50,00 | 30,71 | 1823 | 8,22 | 0,67 | 1,78 | 100,0 | 99,98 | 99,23 | 93,81 | 68,32 | 2,89
1,36 | 77,39 | 52,32 | 32,28 [ 19,12 | 8,58 | 0,65 | 1.79 | 100,0 | 100,0 | 99,40 | 94,69 | 70,52 | 3.11
1,37 | 79,67 | 54,68 | 33,93 | 20,07 | 8,86 | 0,64 | 1,80 | 100,0 | 100,0 | 99,53 | 95,47 | 72,68 | 3.35
1,38 | 81,85 | 57,09 | 35,67 | 21,10 | 9,23 | 0,63 | 1,81 | 100,0 | 100,0 | 99,64 | 96,17 | 74,77 | 3.61
1,39 | 83,90 | 59,52 | 37,50 | 22,19 | 9,63 | 0,62 | 1,82 | 100,0 | 100,0 | 99,73 | 96,77 | 76,80 | 3,90
1,40 | 85,84 | 61,98 | 39,40 | 23,36 | 10,07 | 0,61 | 1,83 | 100,0 | 100,0 | 99,79 | 97,31 | 78,76 | 4,21
1,41 | 87,63 | 64,43 | 41,38 | 24,61 | 10,55 | 0,60 | 1,84 | 100,0 | 100,0 | 99,84 | 97,77 | 80,63 | 4,54
1,42 | 89,29 | 66,88 | 43,44 | 25,93 | 11,07 | 0,60 | 1,85 | 100,0 | 100,0 | 99,89 | 98,16 | 82,42 | 4,90
1,43 | 90,80 | 69,30 | 45,57 | 27,33 | 11,63 | 0,60 | 1,86 | 100,0 | 100,0 | 99,92 | 98,50 | 84,11 | 5,30
1,44 | 92,16 | 71,68 | 47,76 | 28,81 | 12,24 | 0,60 | 1,87 | 100,0 | 100,0 | 99,94 | 98,78 | 85,71 | 5,72
1,45 | 93,39 | 74,01 | 50,00 | 30,37 | 12,89 | 0,60 | 1,88 | 100,0 | 100,0 | 99,96 | 99,02 | 87,21 | 6,18
1,46 | 94,47 | 76,27 | 52,29 | 32,01 | 13,60 | 0,61 | 1,89 | 100,0 | 100,0 | 99,97 | 99.22 | 88.61 | 6,67
1,47 | 95,42 | 78,46 | 54,62 | 33,72 | 14,36 | 0,61 | 1,90 | 100,0 | 100,0 | 99,98 | 99,38 | 89,90 | 7,21
1,48 | 96,24 | 80,55 | 56,99 | 35,52 | 15,17 | 0,62 | 1,91 | 100,0 | 100,0 | 100,0 | 99,51 [ 91,10 | 7,78
1,49 | 96,95 | 82,55 | 59,37 | 37,39 | 16,04 | 0,63 | 1,92 | 100,0 | 100,0 | 100,0 | 99.62 | 92,19 | 8.40
1,50 | 97,55 | 84,44 | 61,76 | 39,34 | 16,97 | 0,65 | 1,93 | 100,0 | 100,0 | 100,0 | 99,71 | 93,19 | 9,06
1,51 | 98,05 | 86,21 | 64,14 | 41,35 | 17,96 | 0,66 | 1,94 | 100,0 | 100,0 | 100,0 | 99,77 | 94,10 | 9,77
1,52 | 98,46 | 87,86 | 66,52 | 43,43 | 19,02 | 0,68 | 1,95 | 100,0 | 100,0 | 100,0 | 99,83 | 94,91 | 10,53
1,53 | 98,81 | 89,39 | 68,86 | 45,57 | 20,15 | 0,70 | 1,96 | 100,0 | 100,0 | 100,0 | 99,87 | 95,64 | 11,35
1,54 | 99,08 | 90,79 | 71,17 | 47,76 | 21,34 | 0,72 | 1,97 | 100,0 | 100,0 | 100,0 | 99,90 | 96,28 | 12,22
1,55 | 99,30 | 92,06 | 73,42 | 50,00 | 22,60 | 0,75 | 1,98 | 100,0 | 100,0 | 100,0 | 99,93 | 96,85 | 13,15
1,56 | 99,48 | 93,21 | 75,62 | 52,28 | 23,94 | 0,78 | 1,99 | 100,0 | 100,0 | 100,0 | 99,95 | 97,35 | 14,14
1,57 | 99,61 | 94,24 | 77,74 | 54,59 | 25,35 | 0,81 | 2,00 | 100,0 | 100,0 | 100,0 | 99,96 | 97,78 | 15,20
1,58 | 99,72 | 95,15 | 79,78 | 56,93 | 26,83 | 0,85 | 2,01 | 100,0 | 100,0 | 100,0 | 99,97 | 98,16 | 16,31
1,59 | 99,79 | 95,95 | 81,73 | 59,27 | 28,39 | 0,88 | 2,02 | 100,0 | 100,0 | 100,0 | 99,98 | 98,48 | 17,50
1,60 | 99,85 | 96,65 | 83,58 | 61,62 | 30,02 | 0,93 | 2,03 | 100,0 | 100,0 | 100,0 | 100,0 | 98,75 | 18,75
1,61 99,90 | 97,25 | 85,33 | 63,97 | 31,73 | 0,97 | 2,04 | 100,0 | 100,0 | 100,0 | 100,0 | 98,99 | 20,07
1,62 | 99,93 | 97,76 | 86,96 | 66,29 | 33,51 | 1,02 | 2,05 | 100,0 | 100,0 | 100,0 | 100,0 | 99,18 | 21,47
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B IPaBUTALIMOHHBIX anmapaTax Ha
MPAaKTHKE IIHPOKO IIPHMEHSeTCH
Meron Tpomma, OCHOBAHHBIA Ha
BEPOSITHOCTHOM  PacHpe/ieieHHH
(hpakuuii  paznUYHOH TMIOTHOCTH
MEXAy IpOAYKTaMH TIpaBUTAlH-
onnoro pasaencuus [6]. Ilapa-
MeTpaMH OIEHKH TIPU 3TOM METO-
Je SIBISICTCS CpeHee BepoATHOE
oTkoHeHue [7], obo3nagaemoe £,
m(l'Ecart probable moyen) win
E, B T'epmannn oHo 0603Haua-
ercs yepes Er (uucno Teppa) [8].

BepostHoe OTKIOHEHHE H3-
MepseTcd B eAHHHLAX IIOTHOCTH
Ha abcuucce KpUBOH pasneneHus.
Ecmn E,=0.09, T0 3T0 0O3Hauaer,
4TO Cpe/iHee BEPOSITHOE OTKIOHE-
HUE TIJIOTHOCTH  MOCTOPOHHUX
¢pakuuii B NpOAYKTax Iepepa-
OOTKH OT IUIOTHOCTH pa3jeleHHs
coctasnsiet 0.09.

Kaxknplii  rpaBUTANMOHHBIH
anmapaT XapakTepu3yeTcs cBoei
KPHBOH pa3/eleHus, He 3aBHCA-
HICiH OT KauecTBA UCXOJ/IHOTO YTJIsl.
Kaxnomy Ttumy ammapara, pabo-
TAIOLIET0 B HOPMAIbHLIX YCIOBH-
AX, NPUCYIIE CBOE OMNpeleNeHHOoe
cpeoHee BEpPOATHOE OTKJIOHEHHE,
COOTBETCTBYIOIIEE KPHBOH paszje-
JIEHHS! TAHHOTO armnapara.

Juis Haxoxpenus E, npeiict-
ByIOLIeH 00OraTUTENbHOH Maliu-
Hbl HEOOX0IUMO:

1. Ompenenuts  (pakiHoH-
HBI COCTaB MPOJYKTOR Iepepa-
OOTKHM: KOHLEHTpaTa, IPOMIpPO-
OyKTa U 0TX040B. [lnsa Gonee Tou-
HOTO IIOCTPOEHHWS KPHBOH pasze-
neHnst QpakIHOHHBIH COCTaB He-
00X0IMMO ONpeneNnaTh Mo TI0T-
HocTsM ot 1,3 110 2,4 r/em’.

2. PaccuMraTh BBIXOIBI NPO-
JYKTOB IepepaboTKH U BBIPA3UTH
(pakKIMOHHBIH COCTaB B MPOIEH-
Tax OT HCXOJHOTO.

3. Ilo ¢dpakuHoHHOMY cOCTa-
BY MPOAYKTOB TepepaboTKu pac-
CYMTATh HSKBHUBAICHTHBIH MCXOJ-
HbIH MaTepHal, NOCTyHaromui Ha
JaHHYI0 OTEpalHio rPaBUTAlMOH-
HOTO pa3JeIeHHs COTTACHO.

4. Omnpenenutsb pa3genu-
TEAbHBIC YHCIA JUIS  TSOKEJbIX
MPOAYKTOB ABYX IJIOTHOCTEH pa3-
neneHus (1711 OTXOJOB U MHUKCTA).

5. Ilo pa3penuTenbHBIM YHC-
7aM MOCTPOUTE KpuBhle Tpommna u
HaiiTh BenuuuHy abcuuce uIs

[UIOTHOCTEH 075 U P75 [1o hopmy-

7€ BBIYUCIIHTH 3HAaUeHHE CPEIHEro

BEPOSATHOTO OTKIOHEHHSA:
E,=(prs—p25)/2. (3)

TI'paBHTallMOHHBIC — ammapaThbl
A KPYMHOTO YIS JaloT Bcerja
MEHbIIEe 3aCOpPeHHE MPOIYKTOB
paszgeneHus MOCTOPOHHHMHU
(bpakuMAMH, 4eM MaIIuHBI MENKO-
royris [11, ¢.221].

Jna mMamuH ¢ TaKenoi cpe-
moii BenuunHa FE, u3MeHsercs
HE3HAYUTENBHO B 32aBHCHMOCTH OT
IUIOTHOCTU pasaeneHuda. Jna ma-
UIMH ¢ BOAHOMH cpenoit £, Bospac-
TaeT NPONOPIUOHANBHO (Op—1).

E,=1I(p,—1), 4)
rie { - KO3 PUIHEHT TPOmOPIHO-
HAJILHOCTH.

DT0T KOIPPHLUHEHT, Npeso-
xeHuwld [1. Bemrory (dpanums)
[10], HazpiBaroT KO3PPHUIHEHTOM
MOTPEITHOCTH MU HECOBEPIICH-
ctBa (Imperfection).

Jnd KOHTPOJsl H OLEHKH TOY-
HOCTH paboThl TPaBUTAIHOHHBIX
MAIlHH C BOAHOW Cpemoli, Kpupas
paszieneHus KOTOPBIX MOJYHUHACT-
cs norapu(MHYECKH HOPMaJIbHO-
My 3aKOHY M BenuduHa £, 3Haum-

TEJILHO 3aBHCHT OT O, — I, puMe-
HSIOT KO3(QHUIUEHT MOrperHo-
cru 1.

ITokasatenu E, u I pexomen-
JIOBaHbl MEAIYHAPOIHOH OpraHH-
3anueit o crangaptuzanuu ISO B
Ka4yecTBE KPHUTEPHEB IS OLIEHKH
a(dexTHBHOCTH pazaeneHuss MH-
HEepPaIbHBIX KOMIUIEKCOB B IPaBH-
TAIIMOHHBIX IONSAX W HUCIONB3Y-
IOTCSI TIPH TIPOTHO3E  MpaKTHYe-
cKoro GamaHca OPOAYKTOB Iepe-
paboTKH.

CornacHo AeHCTBYIOLIHM HEBI-
He B P® HOpMaTUBHBIM JOKYMEH-
tam [11]  pacder BBIXOJOB U
30/IbHOCTEH TIPOAYKTOB Mepepa-
0OTKM B I'paBUTAlMOHHBIX amma-
partax cieyeT BECTH Mo (opmy-
nam:

n
=%y Flxpi O
i=1

Ty A F(xi) (6)
e 2 .
Z yi F(-x.r)

i=l

rae H - KOIMYECTBO (hpaKLHii;
F(x;) - 3HaueHne nHTErpana Bepo-
atHocTeit Faycca; ¥, A% — Boxon
U 30JIbHOCTh (DPAKIMii; X; - OTKIIO-
HEHWe CpeiHed MmIoTHOCTH (pak-
uMil P, OT HaMeuyaeMoil I10THO-

CTH pas3jiesIeHus Oy

OTkioHeHHE CcpeaHeH IUIoT-
HOCTH U1 amnmapaTroB C BOIHOI
cpenod, K KOTOPBIM OTHOCSTCS
BHHTOBEIC CEMapaTopbl, BBIYHC-
na10T o Gopmyne [6]:

x = 2In ((py=1)/{ Py 1))

0.675/In(l + (F + 1)"), (7)
rae Ep - cpennee BepostHOE OT-
KJIOHEHHE OT MJIOTHOCTH pasiene-
HHsA, 1/cM’; I - IOIPEIHOCTh pas-
NENEHHS, 3HAK TUTIOC B (hopMmyre
OepyT TNpH OnpefeNeHHH H3BIe-
yeHHs (ppakuuii B KOHLEHTpAT U
3HAK MHHYC - B OTXOJBI.

Jlnst Ka)/10ro M3 paccMOTpPEH-
HBEIX BBINIE METOJOB TEXHOJIOTH-
4eckOH 3 PekTHBHOCTH pPabOTHI
IPABHTAIIHOHHBIX anmapaToB
HUMEIOTCSL YCIIOBHSI MPEHMYIIECT-
BEHHOTO HCIIOJIb30BAHUS:

® TeKyLIHi KOHTPOJb amma-
paToOB M HX ONECpATHBHAS pEryIu-
pOBKa - METOJ B3aHMHBIX 3acope-
HHUI NPOJYKTOB;

e cpaBHeHHe H BbIOOp pas-
JINYHBIX THIIOB MALIMH - METOJ
CYMMapHBIX 3aCOpeHHil;

e CpaBHEHHE  OTCAJOYHBIX
MAIlliH, TAKEIOCPEIHBIX YCTAaHO-
BOK, KPYTOHAaKJIOHHBIX CEmaparo-
pPOB H Jp. - METOJA W3BICUCHHS
“cBoux” (ppakuuii B NPOIYKTHI;

e pacuet IIPaKTHYEeCKOT 0
Oananca nepepabOTKM yriacH npu
poeKTUpoBaHuK (adbpHK, mpueM-
Ka W clada rapaHTHHHBIX [IOKa3a-
Tenel TexHooruueckon sddex-
THBHOCTH JUISL TPaBHTAIIMOHHBIX
annaparoB B clyyae 3KCIOPTHO-
HMIOPTHEIX TIOCTABOK - METOA
Tpommna-Teppa ¢ ucnonb30BaHUEM
nokasarenei £, u /.

Yucnrennvie memoonl onpedeieHus
uzsneyeHus Qpaxyull 8 nPoOYKmsl
nepepabomku  2pasumMayUOHHbIX
annapamos

[Ipr mnporHo3MpoBaHHH pe-
3yIbTaTOB TIPAaBHUTALIMOHHOH Iie-
pepalboTKH yrieil BepoATHOCTHBI-
MH MeTogaMHu [6] npumeHseTcs
unrerpai ['aycca
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5
Frx) JE_’L: dx
0 KOTOpPOMY ONpeAensieTcs H3-
Bieuenue Gpakumnii E; B i-¢ npo-
IYKThI IepepaboTKu

E=100 F(x) . (8)

[Tpu BeIOOpE  (OPMYJTBI
KBaj[paTyp C  TOYHOCTHIO
+0.00005 wumeeT  3HAYEHHE U

CKOpPOCTh BBIYHCICHHH, T. K., Ha-
MPUMED, OTIPEIEIsAs ONTHMANBHBIC
IUIOTHOCTH pa3/ieJICHUs, MpPH KO-
TOPBIX JOCTUTAaeTCs MAaKCHMallb-
HBIH BBIXOJl CYMMapHOTO KOHIIEH-
Tpata A8 cXeMbl oboranieHus
yrneit LHO® «Ky3zbdacckasy», npu-
XOAMTCA TpuderaTh K BhIYHCIE-

HUAM HHTerpana go 1500 pas.

[IpornozupoBanue  OKHAAe-
MBIX pe3yNbTaTOB T'PaBUTALILOH-
HOTO pasJieneHus yriuei [6] mo-
nyckaet [x| < 3.6.

EcrecrBenHo, 4TO 1)1 MHTer-
pHpOBaHUA 3[eCb HEpa3yMHO
NpPUMEHATh Kakue-Tubo KBaapa-
TYPbl U TOTOMY NMPHMEHSIOT pa3z-
JIo’KeHHe B psAn MakiopeHa mpu
Maneix X (¥<3) WIM acHMNTOTH-
qyeckoe Mpencrasienue[7] .

ABTOpamu pa3paboTana
nporpammel  «Integral» s BbI-
YHUCJICHUS 3HAYCHHUIT H3BIICUCHHS
¢dpakuuii no dopmyine (8) B KOH-
LEHTPaT BHHTOBOTO CeIapaTopa.
B mporpamme mpuHATO cpeaHee

CIIMCOK JIMTEPATVYPbBI

BeposATHOE oTKIoHeHue Ep =0,12;
MOrpelIHOCTs pa3aenenus / pac-
cuuThiBaeTca mo <Gdopmyne (4);
OTKJIOHCHHE CpEeHeil TUIOTHOCTH
(bpakiuu OT MIOTHOCTH pasielie-
Hust — 110 gopmyie (7).

B pesynbrate pacdera 1o
nporpamme «Integraly momyyeHb
3HAYEHMS W3BIeueHH (paxuuii B
KOHIIEHTPAT BUHTOBOTO CEMaparo-
pa (cM. Tabauiy).

JlaHHbIC, TIpE/NCTaBICHHBIC B
TabnuIe, UCITONB3YIOTCS TIPH pac-
4eTe OMKHAAEMBIX pPe3yJIbTaTOB
oboraimieHns KaMeHHBIX YIileH Ha
BHHTOBBIX anmapaTax THIIA
Peiixepr.
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