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YK 677.025
OINTUMM3ALUSA 3AITPABOYHBIX TAPAMETPOB IIVIOCKOBA3AJIBHBIX MALINH
H.B. banakosa, JI.A. Toncmuxosa-Kpymuxosa™*

B pa60Te pewanach 3agada onpeaeneHna ontuMaribHbIX napamMmeTpoB 3anpaBKu Ha NiOCKOBA3al1bHbIX MallMHaX Kak C MOMOLLbH
HaTYpPHbIX 3KCNEPUMEHTOB, TaKk N Ha OCHOBE UMUTALMOHHO-CTAaTUCTUYECKOro MoaennpoBaHUA HaTAXeHUA HUTU B nNpoLecce BA3a-
Hus. ViccnegoBaHus npoesefeHbl C NOMOLLbID MeToAa CUMMNNEeKC-NNnaHNpoBaHUA. [okazaHa BO3MOXHOCTb UCMOMb30BaHUA MMUTa-

LIMOHHO-CTATUCTUYECKON MOLENN HATSHKEHNSA HATU NS HAXOXAEHUS ONTUManbHbIX yCJ'IOBI/IVI npouecca BA3aHus.

B Hacrosmiee BpeMsi ONTHMHU3AIMS SBISACTCS
OCHOBHBIM MHCTPYMEHTOM YJIy4IlIEHHs] KayecTBa Mpo-
JOYKUMH ¥ TOBBIMIEHHS 3()()EKTHBHOCTH NPOU3BOJCT-
Ba. [lox OoNTUMaJbHBIM pElICHuEM IOHUMAKOT Habop
3HAQUEHUH YIPaBIIEMbIX IEPEMEHHBIX, KOTOPBIH He
TOJBKO YIOBJICTBOPSICT BCEM OIPaHUYEHHSM MOJEIU
ONTHMU3AIMK, HO M JaeT 3KCTPEMallbHOE 3HaueHHE
meneBoi GpyHKIHH.

DKCIIepUMEHTAIbHBIE HCCIEOBAHUS TIPOBOIH-
JINCh Ha TJIOCKOBSI3AIBHBIX MamuHaxX 5 u 10 k1. mpu
BSI3aHWW TPUKOTAXKa IeperieTeHrneM riiagp. Ha mmoc-
KOBSI3QTPHON MaIlTMHE 5 KII. IepepadaThiBaiach XJIOIM-
yaToOymMaxkHasi, cmerianHas (HUTpoH 70%, XJIOMOK
30%) u npHsHAS TpsKU. ONTUMU3ANKS 3aPaBOYHBIX
napaMeTpoB BsA3aJbHON MamuHbel 10 K. mpoBeaeHa
IIpY TIepepadoTKe MOMYHIEPCTIHOH (68 TeKC) M JIbHA-
HOW (68 TeKc) MPsHKY, a TAKKE CIEIHATBHON BBICOKO-
MOJIyJbHOH (58 TeKC) HUTH.

Pabora BBINONHEHA MOJ PYKOBOACTBOM JI.T.H., Hpod.
B. P. KpyTukosoii

OnHUM U3 BaXKHBIX MOMEHTOB IIPOIIECCA ONTH-
MH3aLUK SIBISIETCS BBIOOP KPUTEPHS ONTUMU3ALHH.
Kputepuii onTuMu3aiiy — 3TO BBIXOJHOW Mapamerp,
XapaKTepU3yIUHH TEXHUKO-OKOHOMHYECKYIO Y dek-
TUBHOCTb IPOLIECCa M CBOMCTBA MPOU3BOAUMBIX IIPO-
JIyKTOB. OCHOBHBIM KPHUTEPHEM, ONPEACISAIOIUM Ka-
YECTBO CTPYKTYpPH! TPUKOTAXKHBIX IOJOTEH, ABISAETCA
PaBHOMEpPHOCTH JUIMHBI HUTH B nemiie. K cymecTBen-
HOMY OTKJIOHCHHWIO IJIMHBI HUTH B TIETJIC IPUBOAUT
HEeCTaOMIIBHOCTh TIpOIEcca BSI3aHMS, CBSI3aHHAs CO
CBONCTBaMH CBIPbs, TEXHOJIOTHIECKUMH PEXUMAMHU, U
HEeCTaOWIBHOCTBIO HATSDKEHUS Nepes 30HOH MeTineol-
pa3oBaHMUs.

Kak npaBuio, 1 mojgydeHHs ONTHUMAJIbHOTO
pelIeHust He JTOCTaTOYHO OJHOTO KPUTEPHs ONTHUMHU-
3auuu. KpurepusaMu onTuMU3anuM MOTYT SBISTHCA:
JUHENHBIE pa3Mepbl TPUKOTAXKHOTO MOJOTHA, PABHO-
MEpPHOCTb CTPYKTYPHBIX XapaKTEPUCTHK TPHUKOTAXa,
OOpBIBHOCTH HHUTH, TEXHOJOTHYECKUE ITapaMeTphl
nporecca BA3aHUs U T. A. BEIXOJHBIMU MapaMeTpamH,
T.€. KPUTEPHSAM ONTHUMHU3AIMHU, B JAHHOW paboTre sB-



Edited by Foxit PDF Editor
Copyright (c) by Foxit Software Company, 2004 - 2007
For Evaluation Only.

JSUTHCH AWCIIEPCUH JUIMHBI HUTH B TIETIIE, HATSDKCHUS
¥ HaIpsHKEeHHOCTh Tpoliecca Bs3aHus [1], KoTopwie
MHHUMH3HPOBAIIHCE.

OnTUMyM HaXOJWIH C IIOMOIIBI0 METOJa CHUM-
IUIeKC-IUIAHUPOBAHHUS, BaXKHBIM JOCTOMHCTBOM KOTO-
poro SBJISETCA BO3MOXKHOCTH HCIIONB30BAaHHUS OIHO-
BPEMEHHO HECKOJBKUX KpuTepues ontuMusanuu. Iox
CUMILIEKC-IJIAHUPOBAHUEM IMTOHUMAETCA HaXO0XKJICHUE
ONTHMYyMa ITyTEM IIOCIIeIOBATEIBHOTO OTOOpaXKEHUS
BEPIIMH PEryJIIPHOTO CHMIUIEKCa B (PaKTOPHOM IpO-
crpancTBe. OCHOBAaH METOJ| Ha JBM)KEHHU K ONTHMY-
MY C yYETOM 3KCHEPHMEHTAIbHBIX JTaHHBIX TPH YCIIO-
BHUH, YTO OIIBITHI CTABSTCS TOJIBKO B TEX TOUKAX (ak-
TOPHOTO TPOCTPAHCTBA, KOTOPHIE COOTBETCTBYIOT
BepIHaM [2].

K mapamerpam onTuMuzanuu (3ampaBOYHBIM
napameTpaMm) TPUKOTAXKHBIX MAIIMH OTHOCHT: KJIAcc,
pabouylo IHMPHHY WTOJBHULBI; TIIyOUHY KyJIHpOBa-
HUSI; HACTPOMKY YCTpOMCTB, 00€CIeUnBaIOINX 3a/laH-
HO€ HATSDKEHHE HMTHU; XapaKTePUCTUKU HUTH; Xapak-
TEPUCTUKU BXOAHOH NAKOBKM M OTTSDKKY IOJOTHA.
V3MeHeHne Takux mapameTpoB, Kak pabodas IIUpHHA
WTOJIbHULIBI, YCWINE OTTSKKHM ITOJIOTHA, IapaMeTpbl
MUTaHKS MaIIMHBI (BBICOTA OalIOHa, IUaMETp MaKoB-
K1) Ha BA3aJIbHON MAllMHE B 33JaHHOM JIHANa3oHe C
HEOOXOAMMBIM IIarOM HE BBI3BIBAECT 3aTPYJHEHHH.
CreneHp BapbHpPOBAaHUS INTyOMHBI KyJTUpOBaHHA (OC-
HOBHOM XapaKTEPUCTUKH, OIPEIEISIIONICH NIUHY HU-
TH B M€TJe) 3aBHCUT OT KOHCTPYKLHUH 3aMOYHOU Ka-
PeTKU U BO3MOXHOCTH perynupoBku. Ha Bs3ambHBIX
MallMHaX NpU PEryJIMpPOBAaHWU TIIyOWMHBI KyJIHpPOBa-
HUS NIPEyCMOTPEH TOIBKO ONPENENIEHHBINA P OHC-
KPETHBIX IOJIOKEHUH KyJIHUPHOTO KIMHA, YTO HE II0-

3BOJISICT YCTAHABIMBATH HEOOXOAUMBIN IHAa30H WIIN
Iar U3MEHEHUsI 3Ha4eHUH TiTyOuHbI KynupoBaHus. C
OTrpaHUYEHUEM BO3MOXKHOCTEH pETyJIHPOBAaHMS CTal-
KHBAIOTCSl TIPH HACTPOMKe padOThl HATSHKHOTO YCT-
poiicTBa M KOMIIEHCATOpa. BOJBIIMHCTBO BSI3aJIbHBIX
MalIvMH OCHAIICHbI HaTsSXXHBIMU yCTpOﬁCTBaMH Ta-
penbpuaToro THHa, B KOTOPOM OCHOBHasi Harpyska Ha
HHUTB JOCTHUTAETCs Oraronapsi yCWInIo, CO31aBaeMOMY
Npy>KHMHOW. Benmumnna ycunust Oyaer 3aBUCeTh OT CTa-
TUYECKOH 3aTSHKKU NPY>KUHBI M €€ KECTKOCTH. ¥ ClIo-
BUs paboTHl OONBIIMHCTBA KOMIICHCATOPOB BS3AJIb-
HBIX MAallMH TaK XK€ ONPEAEISIOTCS KXECTKOCTHBIMHU
XapaKTEpPUCTUKAMH MPYXKHUHBI, NPETYCMOTPEHHONH B
UX KOHCTPYKUHMH. Bce BbIIEIepedncIIeHHbIE OTPaHH-
YEHUsI PETYIMPOBKH 3allPaBOYHBIX MapaMETPOB MPH-
BOJISIT K HEBO3MOXKHOCTH YCT@HOBKM HEOOXOAMMOIO
Jiarna3oHa W3MEHEHMs BXOAHBIX IapaMeTpoB, a cle-
JI0BaTeIbHO, U 3((HEKTUBHOCTH IMpoliecca ONTHMHU3a-
u. Kpome Toro, cioXHOCTH ¢ BEIOOPOM IapaMeTpoB
ONTHUMU3AIMN CBSI3aHBI C TE€M, YTO OOJIBIINHCTBO Bs-
3IBbHBIX MalIMH OCHAIIEHBl YCTPOHCTBAMH, HMEIO-
IIAMH CYIIECTBEHHbIE KOHCTPYKTHBHBIC OTIHYHS.
Tak, HarpuMep, Ha MalllMHE 5 KJI. KOHCTPYKLMS Pery-
JSITOpa IUIOTHOCTH BSI3aHUA MO3BOJISIET YCTAHABIUBATh
10 pa3nu4HBIX 3HAYEeHUH TIyOHHBI KynupoBaHusa. Ha
MammHe 10 K. BO3MOXKHOCTB PETYJIHPOBKH OTPaHH-
YMBACTCA TPEMSA 3HAYCHHUAMU. OLlHaKO Ha BS3aJIbHOM
MalluHe 5 K., 10 CpaBHEHMIO ¢ MamuHoi 10 ki1., Ha-
TSJKHOE yCTPOMCTBO MMEET OYEHb OIPAaHUYEHHBIH
JIMana3oH W3MEHEHHs YCHIHsS NpYxXHHBl. OCHOBHBIC
YPOBHU W HMHTEpBaJbl BapbHPOBaHUS ONTUMH3HpYE-
MBIX 3allpaBOYHBIX I1apaMETPOB IIPEJCTABICHB B
Tabm. 1.

Tab6muma 1
Kuacce DaxTophl Hynesoit Murepsan
MAIIHHBI yYpPOBEHb BapbUPOBAHUS

¢axropa ¢axropa
5 K. X — riyOuHa KyJIUpOBaHHUs, MM 4,6 3,6
X, — ycunne oTTsDKKH, cH/mer. 25,0 8,33
10K X, — craTHyecKas 3aTsHKKa MPY>KUHBI HATSDKUTENST, MM 15,0 5,0
Xi — ycuine oTTsDKKH, cH/mer. 20,6 10

Ilo pesynbraTaM HaTYpPHBIX SKCIEPUMEHTOB I10
METOAY CHMILICKC-IUIAHUPOBAHMS [UIS BCEX HCCIIe-
JlyeMBIX BHJOB INPSDKH, IiepepabaThiBacMOil Ha TUTOC-
KOBSI3JIPHOM MAIlIMHE 5 KII., YCTAHOBIICHA ONTAMAJTb-
Has 00JIacTh ITApaMETPOB 3aIMPAaBKU: TIyOHHA KYJIHPO-
BaHusg B nuanaszoHe 4,1-5,2 MM; BeIMYHHA OTTSHKKH
TpukoTtaxka 12,9-20,2 cH/met. Ha mammue 10 xi1. on-
TUMabHasi 00J1acTh CTATHYECKON 3aTSHKKU MPY KUHBI
HATSDKUTENS cocTaBisieT 7,8—12,1 MM; yCHiIne OTTSK-
ku 15,6-25,6 cH/mer.

K HeaoCTaTKaM OIITUMHU3AIIUN C ITIOMOIIIBKO HaA-
TYpHOTO 3KCIEPHUMEHTAa MOXXHO OTHECTH OOJIBIIHE
3aTpatbl BpEMEHH Ha MPOBEACHUE JKCIIEPHMEHTA, 3a-
TpaThl Ha ChIphe U 00pabOTKY IKCIIEPUMEHTATBHBIX

JAHHBIX. KpOMe TOrO, CleJ,eCTBeHH])lM HEOO0CTAaTKOM
HATYPHBIX SKCICPUMECHTOB, CBS3aHHBIM C KOHCTPYK-
THBHBIMH OCOOEHHOCTSMH BSI3aJbHBLIX MAIIWH, SBIIS-
€TCsI OTPAaHHYCHHE CTEIICHH BapbUPOBAHHS 3aIIPABOY-
HBIX TTAPaMETPOB, U TOyYEeHHE IMHUPOKOTO AHana3oHa
OIITUMAaJIbHOH 00JIaCTH.

Jms MCKITFOUeHMs TepeYrCICHHBIX HEeIOCTaT-
KOB TIPU OMPEIEIICHNH ONTHMAJbHBIX 3alpaBOYHBIX
MapamMeTpoB HCIIOJIb30BaHA WMHUTAIIMOHHO-CTATUCTH-
gyeckas mozenb (MCM) co3mnanus HATSOKEHUSI HUTH Ha
IJIOCKOBSA3QJIBHOM MamMHe. B paMkax MalIMHHOIO
9KCICPUMCHTA TMPOBEJACHA CEpHUsl JBYX(aKTOPHBIX
OTIBITOB IO HAXOXICHUIO ONTHMAIBHBIX 3alIPaBOYHBIX
mapaMeTpoB Ha MpPUMEpPE IUIOCKOBS3aTBHOW MAaIluHBI
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10 xi1. OCHOBHBIE YPOBHH, HHTEPBAIEI BapHHPOBAHUS
1 ONTHMAIbHBIC OOJACTH 3alpPaBOYHBIX I1APAMETPOB
MPEICTaBICHBI B Ta0J1.2.

OnTuMarnbHas 00JIACTh 3alpaBOYHBIX Iapa-
MeTpoB, nonyuyeHHas Ha ocHoBe ICM, mumeer Gosee
Y3KUI Juana3oH 3HA4€HWH, 0 CPAaBHEHHMIO C HaTyp-
HBIMH SKCIIEpUMEHTaMHU. JaHHBIN (QaKT CBHIETENBCT-
ByeT 0 0oJiee TOUHOM JIOCTHXKEHUH 30HBI ONITHMYyMa.

BBIBOJL

B pesynbrare mpoBeneHHs] MalIMHHOTO W Ha-
TYPHOTO SKCHEPUMEHTOB MPH PEUICHUH MHOTOKPUTE-
pHATBHON 3a7ayd ONTHUMH3AIMU TOJYYCHBI OITH-
MaJIbHBIC MAPaMETPhl 3aMPaBKH IIOCKOBSI3aTbHBIX
MamuH. JlokazaHa 3()()EKTUBHOCTh HCIOJIb30BAHUS
UMHUTAIUOHHO-CTATUCTHYCCKOH ~ MOJIETH  CO3JaHUS
HATSDKEHUSI HUTH JUTS PEIICHUS 33124 ONTHMU3AIIH.

Tab6muma 2
Howmep DakTopsl Hynesoit Murepsan OnrumansHas
IKCIIEPUMEHTA YpOBEHb BapbUPOBAHHUS 001acTh
¢axropa ¢axropa

1 T — nuHelHas IIIOTHOCTh, TEKC 60 10 55-65
h , — rmyOunHa KynupoBaHUs, MM 2,5 0,5 1,8-2,6

2 C , — XECTKOCTh NPYKUHBI KoMIeHcaTopa, H/ m 360 30 315-345
f . — K03(hbUIHEHT TPeHHS O TTIa30K KOMIICHCATOPa 0,2 0,05 0,17-0,21

3 f , — K03 GUIHMCHT TPEHUST HUTH O HATIPABJISIONINE 0,15 0,05 0,125-0,15
X om — CTaTHUECKas 3aTSDKKA MPYKUHBI 7,0 4,0 7,0-9,0
HATSDKUTEIIS, MM

4 V j— CKOPOCTh KapeTKH, M/C 0,9 0,2 0,9-1,0
f .o — K03 HUIMEHT TPEHNS HUTH O TapeIOUKH HATs- 0,15 0,05 0,121-0,164
JKUTEJISI
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