B MATEPUAJIbI KOH®EPEHIIVK W

163
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JJI51 AHAJIU3A COAEPKAHUSA IMTUTATEJIBHBIX
BEIIECTB KOPMOB
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Bawkupckuii 20cy0apcmseentbpiil azpapHulil YHUeepcumen,
Vha, e-mail: valievmm@rambler.ru

PazpaboTka maHHOH HKCIIEPTHOM CHCTEMbI TIPOBOIH-
J1ach B paMKax KypCcOBOTO MPOEKTHPOBAHHS IO JIUCIH-
mmHe «VHTenekTyanbHple HHPOPMAIMOHHBIE CHCTe-
MBD), H3y4aeMOil Ha YeTBEPTOM Kypce CIIeIHaIbHOCTH
«[Ipuknannas nHpOpMaTuka (B SKOHOMHKE)» bamrkmp-
CKOTO TOCYAapCTBEHHOTO arpapHoro yHusepcurera. Lle-
JBI0 KypcOBOH PaboTHI SBISIIOCH MOCTPOEHHE HKCIEPT-
HOHU CHCTEMBI, aHAJIM3UPYIOIIESH TTOKa3aTeNn KadyecTBa U
MIPOLIEHTHOE COAEPKaHUE MUTATETbHBIX BEIIECTB B KOP-
Max JIsl pa3HbIX BO3PACTHBIX KaTETOPHH Kyp-HeCylIeK Ha
npumepe OAO «IItunedadbpuka bamkupckasy.

ITpu pa3paboTKe IKCHEPTHOH CUCTEMBI OBLIH UCTIONb-
30BaHbI CIEAYIONINE NPOrpaMMHBIE MakeThl: — Microsoft
Office Access 2003 — i1 popmMupoBaHus Oa3bl 3HAHHI;

— Borland Delphi 7.0 — st paspabotku unrepdeiica
MIPOrPaMMHOTO CPEICTBA;

— Deductor Studio Academic 5.1 — mis npoBeaeHUs
KJIACTEPHOTO aHAJIM3a JAaHHBIX U TOCTPOCHHUS JepeBa pe-
LIEHUH HKCIIEPTHON CUCTEMBI C BU3YyaJlU3aTOPOM B BHJIE
HellpoceTH.

[Ipu mpoBenenun paboTHl OBUIM HCIOJIB30BAHBI pe-
nentypsl kopmoB, npumensemMsix Ha OAO «[Ituneda-
Opuka bamkupckas».

Jliis mpencrasieHus 3HaHUM B DKCIEPTHOU cHCTEMe
HCTIONB3yeTCs IEPEBO PEIIEHHUH, TOCTPOEHHOE B MaKeTe
Deductor Studio. B nanHO#1 Moeny 3HAHHS TPEIICTABIS-
J0TCS B BHJIEe COBOKYNMHOCTH mpasui Tuna « ECJIN-TO».
Taxxxe B paboTe NMPOBOTUTCS KJIACTEPHBIA aHANN3 pe-
LENTYpP KOPMOB U CTPOHUTCS BH3yaln3aTtop HEHPOCeTH, B
KOTOPOM MOYKHO MEHSTh HPOI[EHTHOE COOTHOIIICHNE KOM-
MOHEHTOB cocTaBa kopma. [losmyueHHbIN BU3yann3aTop
MOXKET OBITh HCIIONB30BaH IPH Pa3paboTKe HOBBIX KOp-
MOBBIX CMeCeH JUIsl pa3HbIX BO3PACTHBIX TPYTI MTHIBI.

Xots pazpaboTaHHast SKCHEPTHAsI CUCTEMA SIBIISICTCS
yueOHOI pa3paboTKOi, TeM He MEHee, OHa MOXKET Haii-
TH IIpUMEHeHNe Ha nrunedadpuke, rae Tpedyercs Mmoj-
OupaTh cocTaB KOPMOB B 3aBHCHMOCTH OT BO3pacTHOM
KaTeropuy MTHUII.
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OmHuM 13 MeTonoB (HOPMHUPOBAHUS (yHKIHOHAb-
HBIX M3HOCOCTOMKHX TMOKPBITHI HA METAJUTMYECKHUX I10-
BEPXHOCTSIX SIBIISIETCSl AJIEKTPOMCKPOBOE JICTUPOBAHUE
(BUJT). Meron DUJI ocHOBaH HA IEHCTBUM HU3KOBOJIBT-
HBIX JJIEKTPHUYECKHUX Da3psioB B Ta30BOM cpene, IpH
9TOM OCYUIECTBIIICTCS JPO3Ws Marepuayia aHoxa, ero
nepeHoc, audpdysus, oOpa3oBaHue Ha KaTOJIC U3MCHCH-
Horo nosepxHocTHOTO cinost (UIIC). [nsg HaHeceHus mo-
KPBITHI AJIEKTPOMCKPOBBIM METO/IOM HA YIPOYHSIEMbIE
MOBEPXHOCTH MOYKHO MCIIOIB30BaTh HE I0POroe MOOHIIb-
HOe 000pyI0BaHNe, T03BOJISIONIEe HAHOCUTD JIOKAIbHBIE
JIIEKTPOUCKPOBBIC TIOKPBITUS, CBOMCTBA KOTOPHIX MOJKHO
YIIy4IIUTh UCIIOJIb30BAHMEM HOBBIX DJIEKTPOIHBIX MaTe-
puanoB U GopMUPOBAHHEM MHOTOCIOMHBIX MTOKPBITHIA.

B nanHOI paboTe MCMONIB30BAJICS HOBBIM JUIST 3JICK-
TPOIOB MaTepuan — TBEPIbIC CIUIaBBl HA OCHOBE Kap0o-
HUTPHUIOB THUTaHA C MOJIHMOIEHOBO-HUKEIEBOH MeTall-
JIMYECKOM CBA3KOH, MOJIyY€HHbIE METOIOM MOPOIIKOBON
Metauryprui. COOTHONIGHHE HHKeNIs K MONMOACHY B
MPOIIEHTAX (110 Macce) MOAIEPKHUBATACH IIOCTOSHHOM 3: 1.

TomyuenHble TakuM 00pa30M CILIaBBI UCTIONB30BANH IS
JIEKTPOMCKPOBOTO JISTUPOBAHUS, KOTOPOE BBITTOIHSIIN
Ha yctaHoBke DDU-46A. OOpa3mpsl nepen HaHECEHHEM
MOKPBITHS  2JIEKTPOUCKPOBBIM  METOIOM  HITH(OBAIIH,
00e3KUprBAJIM BEHCKOW M3BECTHIO M CyHIHin. Pabodas
YacTh AIEKTPoa uMena GopMy KOHycCa, C pailycoM Bep-
mmHbl oKono 1,8 M. Ilepememnienue snekrpona mo oo-
pabaTbIBaeMOH MOBEPXHOCTH BBIMOJIHSIIOCH KPYTOBBIMHU
JBIDKEHUSAMH C OJHOBPEMEHHBIM TPOJBIKEHHEM B CTO-
pony. CKOpOCTb IepeMeIIeHNs MIEKTPOo/a IOIepIKUBa-
nack okos10 0,07 M/mMuH.

C nomorpio TpEX(HaKTOPHOrO MeToza IUIAHUPOBAHMS
SKCTIEPUMEHTOB YCTAHOBJICHO BIMSIHUE COCTaBA MEKTPO/IOB,
TokoBoro pexknva DWJI, cocTaBa TOKpBIBAGMOH CTalM Ha
muKkpoTBEpocTh DUII, paccuntano ypaBHEHHE PErPECCHN:

Y=9,4385-0,748x, + 1,0388x, +1,87045x, (1)
W3 ananusa ypaBHenwus (1) ciemyer, 4T0 MHKPOTBEp-
noctb (I'Tla) momyyaemprx DUII yBenmyuBaeTcs: ¢ MOHU-
JKEHHEM COJIepKaHHsl METaJUIMYeCKOW MOJIMOCHOBO-HHU-
KEJEBOH CBA3KH B TBEPIOCIUIABHBIX AeKTponax ¢ 30 1o
16% (onexrpox KHT-16), npu yBenuueHHH CHIIBI TOKa
or 0,8 10 2,5 A, pu MOBBIIICHUN COACPKAHUS YIIIEpOaa
B nokpbiBaeMoii cranu ot 0,2 no 1,0%. MakcumanbHas
MHKPOTBEPAOCTh MOKPBITHS, 00pa30BaHHOTO MEKTPOIOM
KHT-16, nocrurana 15,6 I'Tla, 4To BbIIIE 110 CPAaBHEHUIO C
MHKPOTBEPAOCTHIO MOKPBITUH TOTyJaeMbIX TPH HCIIONb-
30BaHUMU TBEPOCIUIABHBIX AeKTponoB BK6M, T15K6.
Ha crenae n3noca BO3BpaTHO-TIOCTYIATETLHOTO IBH-
skeHus KoHeTpykuuu JITH, uzyuanacs H3HOCOCTOMKOCTD
OUII, momy4eHHBIX KaK C TIOMOILBIO TOJIBKO SIIEKTPOIOB
KHT-16, Tak u ¢ npuMEeHEHHEM 3JIEKTPOIOB IBYX BU-
J10B. B kayecTBe KOHTpTEIA HCIIONIB30BAIACh 3aKaIEHHAS
cranb Y10A, U3 Takol k€ CTalyd M3rOTaBIUBAIN [IUIHH-
Ipudeckne o0pasmbl BBICOTOW M auaMeTpoM 20 MM ¢
ynpouHsieMol rionianeio 3,14 cM?, Ha KOTOpbIE HaHO-
cunu nokpeITHsa. Ha nBa oOpasma snekrponom KHT-16
Ha"ecau OMUII, ucnons3ys ciedyroliue peKUMbL: CHIlA
Toka 2,0-2,5 A (pexxum 5), BuUOpopexxum — 9, Bpemst oopa-
60Tk oxHOTO 0Opa3ua 3 muH. [Tocne HaHeCEHHs TOKPHI-
Tus 00a obpasna numdposanu. [anee onuH u3 00pasoB
ObLUT 00pabOTaH AIEKTPOJOM, H3TOTOBICHHBIM M3 MPUTIOS
T1OC-40. ITpn 5TOM HCIONTB30BATUCH CIEAYIOIINE PEKH-
MBI cwia Toka 1,2-1,5A (pexum 2), BuOpopexum — 6,
BpeMsl HaHEeCEeHUs — 3 MUH. Pexumbl ObLTH TOI0OpaHBI
TaKkUM 00pa3oM, YTOOBI NPOMCXOIMIIO ITOIIUIABICHUE
KOHTAKTUPYIOIeH ¢ 00padaTeiBaeMOil MOBEPXHOCTHIO
yactu anekrpona [10C-40, u ocyuecTBisiach MaKCcH-
MajbHas 3alOMHAEMOCTh MUKPOBIAANH. 3aTeM TOBEPX-
HOCTb, noziBepruyTas DWJI, cHoBa Obuta oTHUIM(OBAHA.
IIpunoil 3amonHAA MOPbI, MUKPOTPELIUHbI, YIydllas
kadecTBo moBepxHoctH. M3noc DUII, obGpasoBanHOrO
anexkrponom KHT-16, cocrasun 0,37 mxm/km. DU, mo-
JydeHHble ¢ nomoulbto aekTponos KHT-16 u nonosnxu-
TenbHO oOpaboranusie mpunoeM [10C40, nmenn u3zHOC
0,087 mxm/kMm, T.e. B 4,2 pasa menbliue. [Ipumnoii [TI0C-40
coctout u3 40 onosa u 60% CBUHIIA ¥ TPH UCTHPAHUH
paboTaer kak TBEpnas cMaska. J[ByXcioifHoe 3ieKTpo-
HCKPOBOE TOKPBITHE MOXKHO IOMy4aTh ONECTAIIUM H
6ecriopuctbM. [list aToro Bepxuui cioit DUII, obpaso-
BaHHBIN ¢ mpuMeHeHneM 3nekrpona [10C-40, obpabarsi-
BaJIM MOJIMPOBHUKOM. Pa3paboTaHHOE AIIEKTPOUCKPOBOE
MOKPBHITHE MOXET HAHOCHUTHCS Ha CTall M CIIJIaBbl TH-
TaHa. B 4acTHOCTH ero MOXKHO PEKOMEHJI0BATh IS MO-
BBIIIEHUSI CTOMKOCTU M BOCCTAHOBIIEHHS M3HOIICHHBIX
nedopMUpYIOIIX HHCTPYMEHTOB. J[pyroe HanpaBieHHe —
9TO TOBBIIIEHU W3HOCOCTOMKOCTH THTaHA U €ro CIa-
BOB. V3BecTHO, 4TO THTaH 00JIa/1aeT BEICOKOI CKIOHHO-
CTBIO K aJIN'€3MOHHOMY CXBAaTBIBAHHUIO, YTO MPHBOAUT K
WHTEHCUBHOMY TPHOOpA3PyIIEHHIO 3a CUET TIIyOMHHOTO
BBIPBIBAHMS YACTUI] U3HOCA C TIOBEPXHOCTU TPEHHUS, U3-
HOC MOXXHO CyIIECTBEHHO YMEHBIIHUTH C MOMOIIBIO Pa3-
paborannoro asyxcioitnoro DUII, hopmupyemoro ¢ mo-
mousio atexkTponos KHT-16 u II0OC-40
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