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®OPMHUPOBAHUE OJJHOPOJHBIX MACCHUBOB ITOKA3ATEJIE KAYECTBA
TPAHC®OPMATOPHOT'O MACJIA B YCJIOBUAX AHPHORHOIK
HEOINPEJEJEHHOCTH PE3YJIbTATOB UCIIBITAHUU

OauuM #3 myTed MOBBINICHHS SKCIUTyaTallUOHHOW HAJEKHOCTH BBICOKOBOJBTHOTO
MacCJIOHATIOTHEHHOTO 00opymoBaHus [ 1], sBiseTcss ydeT ombiTa SKcrutyaranuu. Kak mpasuio,
MOJOOHBIN y4eT CBOAUTCS K aHaIu3y UH(popmanuu o Bugax nedeKToB, HOBPEXKICHUN U OTKa-
30B, XapaKTepHBIX JJIsi TOTO MJIM MHOTO BHJa 00OpyAOBaHUS. B Toke BpeMs HE YYTEHHBIM
aBisieTcss Oorateimuii o0beM MH(OPMALUK 3aKIIOYEHHBIH B pe3ysibTaTaX MEepPUOAMYECKOTO
KOHTPOJISI COCTOSIHUSI MAaCJIOHANIOTHEHHOTO 00opyaoBanus. Tak B aHeprocuctemMe YKpauHbl B
9KCILTyaTalluy HaXOAUTCS 3HAYUTEIbHOE YUCIIO BBICOKOBOJBTHBIX TPaHC(HOPMATOPOB UMEIO-
MIUX CPOK Ciy:k0b1 40 1 GoJee JIeT, MpUYeM O MHOTUM U3 HUX UMEIOTCS B HAJTMYUU PE3YIIb-
TaThl MEPUOAMYECKOTO KOHTPOJII C MOMEHTa BBOJA B JKCILTyaTallMi0. JTU JaHHbIE MOXXHO
paccMaTpuBaTh KaK pe3yNbTaThl AKCIEPUMEHTA M0 CTAPEHUIO M30JISLIUU TPaHCHOPMATOPOB,
IIPU 3TOM BaYKHBIM MX TOCTOMHCTBOM SIBJISIETCS TO, YTO, 3TH JaHHBIE TONyYEHBI B PE3YJIbTaTEe
IKCIUTYaTallMOHHBIX BO3JACHCTBUM M aJ€KBATHO OTPAXKAIOT PEAJIbHBIE IPOLIECCHl CTApPEHUS
u3ossiiuy. OJTHAKO MCIMONIb30BaHME STUX JAHHBIX B Ka4ecTBEe 00YUYarolUX BEIOOPOK BO3MOXK-
HO JIUIIb IOCJTIE€ CTaTUCTHYECKOW 00pabOTKHM pe3yabTaToB KOHTPOJSA. BakHoil mpoOiemoit
BO3HUKAIOIIEH B X0Jle T0J00HOI 00paboTKH sBisieTcs oOecredeHrne OAHOPOTHOCTU Pe3yb-
TATOB UCIBITAHUM.

JlanHasi cTaThsl MOCBSAIICHA OMHCAHUIO METOJa (POPMHUPOBAHUS OJHOPOJIHBIX MACCH-
BOB BPEMEHHBIX PSJIOB, ITOKa3aTesei KayecTBa TpaHCPOPMATOPHOTO Maca.

Perpeccuonnass Moiens JUIsl OLIGHKHA CTETIEHH CTapeHHs TpaHCc(OpMATOPHOTO Maclia
ucnoibp3oBanach B [2]. Tam e mpeanokeHa npoienaypa TeCToBoi (GUiIbTpalluu sl BbIAEIe-
HUSl HECTALIMOHAPHBIX BPEMEHHBIX PSAJOB MOKa3aTeneill kauecTBa Macia. B pabore [3] npen-
JIO’KEHa TIPOIEAYypa BBIJCICHUS PAIOB C MCKAKEHHBIM 3HAKOM Kod(h(dHIMEeHTa MapHOH KOp-
pensiiMM TOoKa3aTeNlsi Ha BpeMsl CTapeHUs, TAKKe BBINOJHEHA OlleHKa 3(P(PEKTUBHOCTH HC-
MOJIb3YEMBIX CTaTHUCTUYECKUX TecToB. JlanbHellee yBenuueHue o0beMa BBIOOPOYHBIX 3Ha-
YEHU Moka3aresneil BhIABHIO HEOCTATOUHYIO 3((EKTUBHOCTh MCIIOIb30BAHMS TOJIBKO IMPO-
Hneayp TectoBoit punbTpanuu. Tak B pabote [4], mpu oObeme BIOOpKH 6267 3HaueHui mo 19
MOKa3aTelsiM Macila, MacCUBBl JaHHBIX MOKa3aTesed, copMUpOBaHHbIE B Mpoliecce odpa-
00TKH, YK€ SBISUINCh HEOAHOPOJAHBIMU, HECMOTPS Ha TO, YTO U3 MCXOJHOI'O MAacCHUBa JaHHBIX
OBLIM yJaleHbl PSAAbl C UICKAKEHHBIM 3HAKOM KO3 (uUllMeHTa TapHOH KOPPESAIUH MToKa3aTe-
Jeil Ha BpeMmsl, a TaKKe CTallMOHapHbIe PNl Mokazarenei. Jlns dhopMupoBaHHS MacCHUBOB
OJIHOPOJIHBIX JIAHHBIX B [4] ObUT UCTIOJIb30BaH JUCIEPCUOHHBIN aHATU3 KOBAPUAIIMOHHBIX MO-
neneid. HegoctaTkoM JaHHOTO MeTO/1a ABIISETCS N€TEPMUHUPOBAHHBIN XapaKTep MOJEINH, UC-
MOJIb3YEMOM JUIs aHaIM3a, YTO B KOHEYHOM UTOre HE MO3BOJIIET aJ€KBATHO y4ecTh (unye-
CKHE 0COOCHHOCTH Ipoliecca CTapeHus Macia.

HeonHopoAHOCTE pe3ynbTaToB MEPUOIUYECKOr0 KOHTPOJIS MoKa3aTenel o0ycioBiie-
Ha, MPEXJIE BCEro, pa3IM4yHON CKOPOCThbIO cTapeHus Mmacia. O4eBHIHO, YTO MHTEHCUBHOCTh
cTapeHusi Oyzaer oOyclOBIeHa KaK BETMYMHAMU HKCIUTYyaTallMOHHBIX BO3AEUCTBUM (Temrepa-
TypO#, HaNPSHKEHHOCTBIO JIEKTPUUECKOTO IO0JIs, KOHLIEHTpAlMed KUCIOpOAa, BJIarkd U Apy-
TMX XMMHUYECKH arpecCUBHBIX Cpell), TaK U COPTOM M KaueCTBOM Maciia 3aJluBaeMoro B Oak
TpaHnchopmaropa. BeimonHennsle B padote [5] ucciaenoBaHus NOKa3ald, 3HAYMMOE BIUSHHUE
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3arpy3Kd TpPaHC(OPMATOPOB HAa HHTEHCUBHOCTh CTApeHHs TpPaHC(HOPMATOPHOIO Macia.
HarnsaHo craTHCTHYECKYyl0 HEOAHOPOAHOCTh BPEMEHHBIX DPSAIOB, OOYCIOBIEHHBIX pa3ivy-
HOM 3arpy3koil TpaHC(OpPMATOPOB U, KaK CIEACTBUE, PA3IMYHBIMU TE€MIEpPaTypHbIMU YCIIO-
BUSIMU pabOTHI Maciia WUTIOCTpUpyeT puc. 1. Ha qanHOM pHuCyHKe NIpUBEICHBI 3aBUCUMOCTH
KHCJIOTHOT'O YMCJIa TPaHC(OPMATOPHOIO Maciia OT BPEMEHU 3KCIUTyaTallMM Ul TPeX TpaHC-
dopmaropos: «Jlenunckas T-2» Jlyranckobmnepro, «Llenrpansaas T-1» XapbkoBoOmadHEp-
ro u «IlerpoBckas T-1» JlyranckoOia3HEpTO.
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Pucynok 1 — 3aBUCHMOCTB KHCIOTHOTO YHCIIa TPAaHCPOPMATOPHOTO Maciia OT BPEMEHH KCIUTyaTalluu
1 — tpancdopmatop «Jlennnckas T-2» Jlyranckobmauepro; 2 — tpancopmatop «Lentpansuas T-1»
XappkoBoOmHepro; 3 — Tpancdopmarop «llerpoBckas T-1» Jlyranckodmuepro

Kak BuaHO M3 puc. 1, HECMOTps Ha TO, YTO JaHHBIE TpaHc(HOpMaTOpbl OTpadbOTaNIU
IpUOIU3UTEIIBHO OJIMHAKOBBIM CPOK, HAa0JI01al0TCs 3HAUMMBbIE Pa3jIMyus 3HAUEHUI MoKa3a-
TeJI1 Ha KaXJOM BpPEMEHHOM IpoMmexyTke. Ha mepBom srame uccienoBaHuil JUisl Koiauye-
CTBEHHOW OLIEHKH CTENEHHU HEOJHOPOIHOCTU PE3yJIbTATOB UCIIBITAHUM MCIOIb30BaANICS KO (-
(GUIMEHT napHOW KOppesuy MoKa3aTens Ha BpeMs skciutyaranuu. Koagduunent xoppens-
nuu ais paga 1 (tpanchopmarop «Jlennnckas T-2»), cocrasnser r = 0,892, myist BToporo psi-
na (tpancgopmarop «llenrpanbHast T-1») r = 0,987, a ans pana 3 (tpancdopmarop «Iletpos-
ckag T-1») r = 0,916. B o xe BpeMst K03(pPUIIHEHT KOppeIsIuu 00bEIMHEHHOTO MaccuBa U3
3TUX TpeX psnoB r = 0,739, yTo 3HAUUTENBHO HIXKE, YeM 3HaueHHs Kod(pduimeHTa napHon
KOPPEJSILIUM JIUIsl OTAENIBHOTO psiia. B naHHOM ciiydae yMeHbleHHe 3HaueHus KodddunrenTa
HapHOW KOppessiluu 00bEeJMHEHHOTO0 MacCHBa JAHHBIX OOYCIIOBJICHO Pa3HBIMH 3HAYCHHUSIMU
CKOPOCTH CTapeHMsI MacJa.

Bnusaue xauectBa macnia, 3aJiuBaeMoro B 0ak TpaHchopMaTopa, Ha MHTEHCHBHOCTb
CTapeHusi pacCMOTPUM Ha MpPUMEpPE TAKOro MOKa3aTess, Kak TeMmIepaTypa BCIBIIIKM Macia.
Ha puc. 2 npuBeneHbl 3aBUCHMOCTH JaHHOTO IMOKa3aTels OT BPEMEHH 3KCIUTyaTalluu JUis
tpancopmaropoB «JleBaga T-1», XappkoBoOisHepro, «llonraBropon» T-4, IlonaraBao6i-
sHepro u «CatoBo T-1» JlyranckoGmaHepro. Koagduiment koppensuuu i nepBoro psaaa
(tpancdopmatop «JIeBama T-1») coctaBnsier r = —0,912, nnst BTOporo psnaa (tpancopmarop
«[Tonrtasropon T-4») r = —0,805, a s pana 3 (rpanchopmatop «Csaroso T-1») r = —0,928.
B To ke Bpems ko3 PUIMEHT KOppelsuu 00beIUHEHHOT0 MAacCHMBa U3 ITHUX TPEX pSIOB

= —0,393. U3 puc. 2 BUAHO, 4TO MOJOOHOE pe3Koe yMeHblIeHHe Ko3((duimeHTa mapHoi
KOPpEJSALUKA TPU OO0BETUHEHUN TPEX PSAAOB B OAMH MAcCHB OOYCIIOBIIEHO CTaTUCTHYECKOM
HEOJJHOPOAHOCTHIO 00BEAMHIEMBIX MACCUBOB M3-32 Pa3IMYHOIO COpTa M KauecTBa Macia, 3a-
JUTOTO B OaK TpaHCHOPMATOPOB.
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Pucynoxk 2 — 3aBrcHMOCTb TeMIIEpaTyphl BCIBILKY TPAaHCHOPMATOPHOIO Maciaa OT BPEMEHH IKCILTya-
tanuu; 1 — tpancopmatop «JleBama T-1», XapprkoBoOmanepro; 2 — Tpancopmatop «IlontaBropos
T-4», [TonTaBaoOaHEpro; 3 — TpanchopmaTop «CBatoBo T-1», JIyranckoOa3HEPro

[TpuBeneHHbIE TPUMEPHI OKA3BIBAIOT, YTO 00BEAMHEHHE HEOJHOPOIHBIX BPEMEHHBIX
pPAOO0B B O6IIII/II>1 MAaCCHUB JAHHBIX IMIPHUBOJUT K PE3KOMY UCKAKCHUIO CTATUCTUYCCKUX XapaKTC-
pucTHK BBIOOpPKH. [Ipm 3TOM OCHOBHBIMH NPHYMHAMH HEOJHOPOJHOCTH BPEMEHHBIX DPSIIOB
IOKa3aTeNel KadecTBa Macia SIBJISIOTCS pasHble YCIOBHUS 3KCIUTyaTallud (3arpyska TpaHc-
dopMaTopoB, Xapakrep MOTpPeOHUTENs, pSKUMBI pabOTHI CETH | T.J.) U pa3inine B Ka4yeCTBE
Macia (THI Maclia, ero KayecTBO Ha MOMEHT 3aJIUBKU U T.JI.).

3agaua GopMUPOBAaHUS CTATUCTUYECKHU OJHOPOIHBIX BPEMEHHBIX PSJIOB MOKa3aTesel
CBOAUTCA K BI)I60py BPCMCHHBIX HOCHGHOB&TGHBHOCTCﬁ, AJI1 KOTOPBIX COPT M Ka4€CTBO
TpaHC(OpMaTOPHOTrO Maciia, a TAKXKE YCIOBUS €ro dKCILTyaTaluu coBnaganu. Habmomxaemoe
B HAllleM CIy4ae M3MEHEHHE CPEIHMX 3HAYCHMH IOKa3zaTelel KadecTBa Macia MPOMCXOIUT
1oJ ACWCTBUEM MHOTHUX (aKTOpOB, MPUYEM KOJIMYECTBEHHBIH YpOBEHb BO3JEHCTBMS 3THX
(akTOpOB HEU3BECTEH, YTO 3HAUUTEIBHO YCIIOXKHSET 3a/auy (OpMUPOBAHMS CTATUCTUYECKU
OJTHOPOJHBIX TOCJIEA0BaTeNbHOCTEH. B Takux ycloBHsX, KOrja HE M3BECTHbI HM KOJIMYe-
CTBEHHbIE YPOBHH BO3/€HCTBUS (AaKTOPOB, HU BUJI (YHKIIMOHATIBLHOW 3aBUCHUMOCTH, LIEIECO-
oOpa3Hel Bcero pemarbh 0OpaTHYIO 3a/1auy, T.€. 0I0MpaTh BPEMEHHBIE PsIJIbl TAKUM 00pa3oM,
yTOOBl OHM OO€CTeYMBaIM MUHHUMAJIbHBIA Pa30pOC OTHOCUTENIBHO MPEIojiaraéMoi JIMHUU
Tpenaa. [lockoabKy BUJ 9TOM JIMHUU HE U3BECTEH, HEOOXOAUMO 10100paTh TaKyr0 CTaTUCTH-
YEeCKYI0 XapaKTEePHUCTUKY, KOTOpas, C OJHOW CTOPOHBI, JaBana Obl HHPOPMAILIUIO O TECHOTE
CTOXAaCTUYECKOM CBS3M MEXIy IoKas3aTeleM M BpPEeMEHEM JKCIUTyaTallud (TeM cambIM Obl
obecrieunBaa ycJIOBHE OJHOPOAHOCTH HAa BCEM MHTEpBasle HAOIIOICHUS TOKA3aTeNsl) U B TO-
e BpeMsl He Oblia Obl MpUBs3aHA K KPUBOH onpeneneHHoro Buaa. Takol XapakTepHCTUKOM
MOJKET SIBJISIThCSI BHIDOPOYHOE KOPPENALIMOHHOE OTHOIIEHUE [6], KOTOPOE CIYKUT /7Sl OLIEH-
KU TECHOTHI HEJTMHEHHON KOPPENIALIMOHHOM CBSI3U MEXIy BeaMunHaMu X U Y U omnpejesseT-
Csl KaK OTHOUICHHWE MEXIPYIOBOTO CPEIHEr0 KBAJAPATHYHOTO OTKIOHEHUs K 00IeMy cpe-
HEMY KBaIpaTUYHOMY OTKJIOHEHHUIO BEIUYHHBI Y:

nyx _ i axad _ i( . (1)
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MG)KFPYHHOBOG CpE€AHEC KBAAPATHYHOEC OTKIIOHCHUE OIIPEACIACTCA KaK:

—_ 2
o - an-(:x—Y) | @

O61uee CpE€AHEC KBAAPATHUYIHOC OTKIIOHCHHUE OIPEACTIACTCS KaK:

, @)

riae N — 00beM BBIOOPKH; Ny — YACTOTA 3HAYCHHUS X BEIMYMHBI X; Ny — 4aCTOTA 3HAUYEHHS Y BeE-
JAU4YuHBL Y; Y — oOliee cpeiHee BEJIWYMHBI Y; Y, — YCIIOBHAs CPEAHsAs BEIUYUHBI Y, T.C.
cpennee apudmeTrueckoe HaOII0IaBIINXCS 3HAUCHUH Y COOTBETCTBYIOIIUX X = X.

Hcnonp30BaHne BETUYHUHBI KOPPEJSILIMOHHOTO OTHOLIEHUS [6], B KauecTBe Mephl Of-
HOPOJHOCTH BPEMEHHBIX PSJI0B COCTABIISAIOIINX MAaCCHB JIaHHBIX, MO)KHO 0OOCHOBATh C TOUKU
3peHus ciaeayromux no3uuui. [lockonbky Bce 3HaU€HUS BEJIMYUHBI Y Pa3OUTHI HA IPYMIIbI
(BpeMeHHbIE MHTEpBaJIbl), TO MOYKHO NPEACTABUTH OOLIYI0 JAUCHEPCUI0 NPU3HAKA B BUJE
CYMMBI BHYTPUTPYIIIIOBON ¥ MEXTPYIIIIOBOU JTUCIIEPCUI:

2 2
G a

2
tan = Oaias T O sz - (4)

[IpeoOpasyem BripaskeHHE (4) CIeayOIUM 00pa3oM:

2
O a5
Gaia = Oray - 1——(;2%3 : (5)
Tau
Wnm xe ¢ yuetom (1):
Giia = Otay '[1—71;(]- (6)

2
Kak BuzHo u3 (6) B ciydae, ecin 1y, —>1, 10 03555 — 0, cienosarensHo, cTpeMsTCs

K HYJIIO U KaX/1asi U3 TPYNIOBBIX AUCIEPCUH, UTO €CTECTBEHHO FOBOPUT O MOBBIIIEHUU OJHO-
POIHOCTH OOIIEro MaccuBa JaHHBIX. TakuM oOpa3oMm, 3agaya (GOpMHUpPOBaAHHS MaccuBa CTa-
TUCTHYECKH OJHOPOAHBIX BPEMEHHBIX PsIOB CBOJUTCS K OTBICKAHMIO TaKOH KOMOWHaIUH
BPEMEHHBIX PSIOB IMOKAa3aTelsl, KoTopasi Obl o0ecreyrBaia MaKCHMaIbHOE 3HAUCHUE BETNIH-
HbI KOPPEJSALHMOHHOTO OTHOIICHUSI Ha 3aJJaHHOM BPEMEHHOM WHTepBane. [ pemeHus naH-
HOM 3amaum Obula pa3zpaboTaHa cienyrollas MOCJIeN0BaTeIbHOCTh (POPMHUPOBAHUS MaccUBa
OJTHOPOJHBIX JaHHBIX. /|1 KaXJI0ro BPEMEHHOTO psiJia MOoKa3aTels KauecTBa Macjia paccuu-
THIBAJIMCh 3HAYECHUS KOAPUIIMEHTOB napHoil koppensauu. [Tomyuennslie 3Hauenust korpdu-
[IUEHTOB MapHON KOPPEJSIMUA PAHXKUPOBAIUCH M0 YObIBaHHMIO. B kauecTBe 0a3zoBoro psna
BBIOMpAJICSI BPEMEHHOM PAJ] IOKa3aTess, Uil KOTOPOro HaOII01aI0Cch MaKCUMalIbHOE 3HAYe-
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Hue kod(dduiMeHTa mapHO Koppessiiuu Ha HauOoJbleM HHTepBasie HaOmroaenuid. Ilocne
4yero kK 0a30BOMy psay N00aBisUICS CIAEAYIOUIMM psll, UMEIOIMIA MaKCUMaJbHOE 3HAUEHUE
Koa(duIMeHTa TapHO KOPPEALNY, U ONPEIEIIIIOCh KOPPEIALMOHHOE OTHOLLIEHUE 00BEeaH-
HEHHOTO psiza. B cioydae, ecnu 3HaueHHE KOPPETSAIMOHHOTO OTHOIICHUS! OOBEAUHEHHOTO Psi-
Jla YMEHBIIAJIOCh, PAbl IPU3HABAIUCH HE OJHOPOJHBIMU U K 0a30BOMY 00aBIsICS Cleqy-
foumii psan. [locie BeimomHEHUS MpoBEpKU 0a30BOTO psifa C MOCIEIHUM PSIOM B MAacCHUBE
JTAHHOTO TIOKa3aTels, popMHUpyeTcs CIEAYIOIUA MacCUB OJHOPOIHBIX TaHHBIX 3TOTO K€ MO-
Ka3aTess, U3 JAaHHBIX, HE BOLIEAUIMX B IPEAbLAYIIMNA MAacCUB, B aHAJOTMYHOM IOCIEN0BA-
TEJIBbHOCTH.

D¢ (heKTUBHOCTh MPEATIOKEHHOTO MeToAa (OPMHUPOBAHUS OIHOPOJHBIX MAacCHBOB
JAHHBIX MPOUWJUTIOCTPUPYEM HA MPUMEPE TAKOrO IOKA3aTeNsl, KaK KUCIOTHOE YHCIO Macia.
VcxoaHblii MACCHB JIaHHBIX, 0003HAYMM €ro Kak Ma, nmpeacTaBisieT co0oii BEIOOPKY 00beMOM
2313 3HayeHU#, MOJYYCHHYIO 10 Pe3yJibTaTaM KOHTPOJS KUCIOTHOrO uucia 157 tpanchop-
MmaTopoB 1o [loneuxoi, JIyranckoii, Cymckoi, IlontaBckoil 1 XapbkoBckoil obsactsaM Y kpa-
uHbl, a Takke AP Kpbim. B pesynbraTe oTCeBa BpEMEHHBIX PSAOB C OTPULATENbHBIM 3HAKOM
Kod(punreHTa mapHOH KOPPEISIUU U CTAallMOHAPHBIX DPAIOB, ObUI chopMUpOBaH MaccuB
IaHHLIX, 0003HaunM ero kak Mf. O0beM ganHoro maccusa coctaBuia 1541 3nauenue mis 100
TpaHnchopmatopoB. I'paduueckn 3aBUCMIMOCTh KUCIOTHOTO YHCIa OT BPEMEHHU IKCILTyaTalllH
Juisi MaccuBa AaHHbIX Mf mpuBenena Ha puc. 3. Kak BUIHO U3 TaHHOTO PUCYHKA, HECMOTPS
Ha OTCEB MCKA)XCHHBIX M CTAIIMOHAPHBIX BPEMEHHBIX, MOJYYCHHBIH B pe3yibTaTe (UIbTpa-
MM MAacCCUB JIAHHBIX SBIJISIETCSI HEOJHOPOJHBIM, YTO 3aTPYIHSET NMOMCK BHJA 3aBUCUMOCTH
JTAHHOTO [TOKAa3aTeNsl OT BPEMEHHU IKCIUTyaTall|H.
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Pucynok 3 — 3aBUCHMOCTBH KUCIIOTHOTO YHCIIa TPAHC(HOPMATOPHOTO MAacia OT BPEMEHHU IKCILTyaTaluu
It MaccuBa Mf, mosy4eHHOro B pe3yJibTaTe 00pabOTKH KCXOJHOTO MACCUBA TAHHBIX

Hcnonb3ysl mpUBEISHHYIO BBIIIE MOCIEA0BATEIHLHOCTh (DOPMHUPOBAHHS MACCUBOB OJI-
HOPOJHBIX JaHHBIX, U3 MaccuBa Mf ObuTH chopMHUpOBaHBI 4 MacCHUBa JaHHBIX, I KOTOPHIX
3HAUEHUSI KOPPETSIIUOHHOTO OTHOIICHHS ObLTH MaKCUMaIbHBIMU. KonnuecTBo psaoB, 00beM
BBIOOPOYHBIX 3HAYCHHH, 3HAYCHUsI KOY(PPUITMEHTOB MApHOU KOPPETSAIUNA U 3HAYCHUST KOppe-
JSIUOHHOTO OTHOIIIEHUS JJIsl BCEX aHATM3UPYEMBIX MACCHBOB JJAHHBIX MPUBEIEHBI B TabOm. 1.

Kak BuaHO M3 maHHOW TaOMWIIBI, Ha KaXJIOM 3Tare 00pabOTKH JTaHHBIX MPOUCXOIUT
yBEJIMUYEHUE 3HAYCHUN KOd(P(UILIMEHTA TAPHOU KOPPEISIUN U KOPPETSIIUOHHOTO OTHOIICHHUS,
YTO CBHUETEIHCTBYET O MOBBIIICHUH OJHOPOIHOCTH JAAHHBIX. UTO HAIIISIIHO WJLUTFOCTPHPYET
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PHCYHOK 4, Ha KOTOPOM IIPHBEJICHA 3aBUCHMMOCTH KHCIIOTHOTO YHCJIa IS MacCHBa JaHHBIX
M3, mony4eHHOTo U3 MaccuBa Mf.

Tabnuma 1 — Pe3yapTaTsl MPOBEPKU CTATUCTHUECKUX THUIIOTE3 O CTapeHHH TpaHchop-
MaTOpPHOI'0 Macia

MaccuB JaHHBIX KonuuectBo psiioB O06beM BBIOOPKHU r Nx-t
Ma 157 2313 0,598 0,623
Mf 100 1541 0,684 0,715
M; 30 546 0,911 0,930
M, 30 513 0,908 0,924
M3 29 324 0,901 0,918
My 11 156 0,869 0,891
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PucyHok 4 — 3aBUCHMOCTH KUCJIOTHOT'O YHCJIa TPAHC(HOPMATOPHOTO MACiia OT BPEMEHHU DKCILTyaTalluu
JUTSL MacCUBa My, MOJIy4eHHOTO B PEe3yJIbTaTe BhIICICHUS OJTHOPOIHBIX PSJIOB M3 MacCUBa JaHHBIX Mf

N3 pucyHka 4 BUIHO, UTO AUCHEPCUSI pe3yJIbTaTOB U3MEPEHUIN COXPAHSAETCS HEM3MEH-
HOHM Ha BCEM YYacCTKe JKCIUTyaTanuu. Bua 3aBUCMMOCTH KMCIIOTHOTO YMCia Macia OT BpeMe-
HU SKCILTyaTalliid MOXKHO TOJIYYUTh, BBHITIONHUB MPOLIEyPy KBAHTOBAHUS JaHHBIX (TIpOIeny-
pa, PKBUBAJICHTHAs KyCOYHO-JIMHEWMHOW (UIBTpaIlMu Ha 3aJaHHBIX MHTEpBaJax HaOIroIe-
Hus). Ha puc.5 npuBeneHbsl 3aBUCUMOCTH KUCIOTHOTO YUCAa OT BPEMEHH 3KCIUTYyaTalMK IS
4-X MacCHBOB JIaHHBIX, KBAHTOBAaHHBIX C mmarom 1 roxa. Kak BuaHO W3 pucyHKa 5, MONy4eH-
HbI€ 3aBUCUMOCTH KHUCJIOTHOTO YKCJIa OT BPEMEHHU 3KCIUTyaTallud UMEIOT YETKO BhIPAXKEHHBIN
HEJIMHEWHBIN XapakTep U COBMAJAIOT ¢ KWUHETUUYECKUMH KPUBBIMH OKHCIIIEMOCTH Macel, Mo-
Jy4YEeHHbIMU B [7] MO pe3yiabTaraM YCKOPEHHOTO cTapeHus: Macia. JlJisi moiny4yeHHbIX 3aBUCH-
MOCTEel Kak W B [7] MOXHO uYeTko auddepeHIrpoBaTh CISAYIOMNE MEePUOIBI Ipolecca:
HavaJabHas CTaausl, B TEYCHHE KOTOPOH He HaOM0JaeTcss BUAUMBIX U3MEHEHUH Macia, — 3TO
TaK Ha3bIBAEMbII MHAYKIMOHHBIA NIepuo. Beien 3a meproaomM HHAYKIMA TPOIECC BCTYHAET
B aBTOKATAJIMTUYECKYIO CTAJUIO0 — B MIEPHUOJ] CAMOYCKOPEHUSI PeaKlMU. 3aTeM HAacTyHaeT Ie-
PHOJI TOCTOSTHHOM CKOPOCTH Ipoliecca, B KOTOPOM CKOPOCTHU peakiuii o0pa3oBaHus U rudenu
CBOOOIHBIX paJvKaloB paBHBL. Korga KOHIEHTpaIus 3TUX MPOJIYKTOB OKa3bIBA€TCS JOCTa-
TOYHOMW, HACTyNaeT MOCAEAHUI EPHOJ IPOLIECCa — IEPHOJT CAMOTOPMOKEHUSI.
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PucyHok 5 — 3aBUCHMOCTB KUCJIOTHOT'O YHCIIa TPAHC(HOPMATOPHOTO MACiia OT BPEMEHHU DKCILTyaTalluu
JUTSE MACCUBOB OJTHOPOJHBIX JJAHHBIX, KBAHTOBAHHBIX C MaroM 1 rox
1 — maccus My; 2 — maccuB Mj; 3 — MaccuB Mj;4 — maccus My

Kak BugHO m3 puc. 5, HaMMeHbIIEe 3HAUYCHUE WHAYKIIMOHHOTO TMEpPHOoJia U MaKCH-
MaJIbHOE 3HaY€HHE CKOPOCTH U3MCHEHHsI [TOKA3aTells XapaKTepHO st KpuBoi 1 (Maccus My).
DTOT MacCHB B OCHOBHOM COCTAaBIISIIOT TpaHchopmarops! [JJorenkoii u Jlyranckoii odnacrei,
a TakXe HeKOTopble TpaHchopMaTopbl XapbKOBCKOM 00JIaCTH, BBEACHHBIE B HKCIUTyaTaIHIO B
koHie 50-x, B Havane 60-x romoB. [ns kpuBoi 2 MHAYKIIMOHHBIA MEPHO]] HECKOJIBKO MPO-
JOJKUTENbHEH, 3TOT MacCuB (MaccuB M) B OCHOBHOM COCTaBJISIIOT TpaHCPopMaTopsl Xapb-
KoBckoi obnactu u AP Kpeim. Hanbornee qimuTenbHBIM WHAYKIMOHHBIM MIEPHOOM 00JIATar0T
kpuBble 3 u 4 (maccuB M3 u M) Tpanchopmatopsl [lontaBckoit u Cymckoii odnactet (Kpu-
Bas 3), u Tpanchopmatopsl ¢ maciom TY 31.101.890-81, nmerontue OoJiee HU3KUE 3HAYCHUS
KHCIIOTHOTO YKCia Ha MOMEHT 3anuBKku (kpuBas 4). Takoe pacmpeseneHue mo peruoHam BO
MHOTOM MOXET OBITh OOBSICHEHO Pa3IMYHBIM COCTABOM TMOTPEOUTENs, YTO U OINpPEICISIeT
BMecTe ¢ KOd(D(PHUIIMEHTOM 3arpy3Ku TEMIEPATYpPHBIN pexkuM paboThl U30sIHH. OYeBUIHO,
YTO JIJISl PETMOHOB C OOJIBIIINM COJIEPKAHUEM TTPOMBITIUICHHBIX TOTPEOUTENeH HHTEHCUBHOCTD
OKHUCJICHHS Macia OyJeT BBIIIE, YTO HATJISTHO WILTFOCTPUPYET PHC. 5.

BriBoabI

HeonHopoaHOCTh Moka3areneil KauecTBa Maciia, OJIYYEHHBIX B PE3YyJIbTATe MEPUOIHU-
YEeCKOT0 KOHTPOJISI COCTOSIHHSI KHJIKOW M30JSIUH TpaHc(hOopMaTopoB, 00yCIOBIEHA pa3iny-
HBIMHU YCIIOBUSIMH JKCIUTyaTalldd U Pa3HbIM KaueCTBOM Maciia, 3aJIMBa€MOTO B 0ak TpaHC-
dbopmatopa. J{ns hopmMupoBaHus OTHOPOJAHBIX MACCUBOB MOKa3aTelei KauecTBa Macia mpe-
JIO’KEH METOJI MaKCMMyMa KOPPEISIMOHHOTO OTHOIIEHHUS MOKa3aTelisl Ha BpeMs JKCILTyaTa-
uu. [Ipaktudeckas peanusanus MeToAa HA IPUMEpPE KUCIOTHOIO YUCia Maciia IoKas3aja ero
BBICOKYIO 3 (EKTUBHOCTbD, UTO MO3BOJISIET HCIOIH30BATh JAHHBIH METO [l (hOPMHUPOBAHUS
OJHOPOJIHBIX MAaCCUBOB JAHHBIX U MO APYTUM MTOKA3aATENSIM.

JlanpHeHmM 3TarnomM paboThl SBISETCS MOAOOp aJeKBAaTHBIX 3aBUCHMOCTEH MOKa3a-
TeJIed KauecTBa Macja OT BPEMEHHM SKCIUTyaTalluu, a TaKKEe CHHTE3 PErPECCHOHHBIX MOAENIEH
JUTSL OIICHKU CTETIeHU CTapeHHUs TpaHC(HOPMATOPHOTO Macia U MPOTHO3HPOBAHUS €ro0 OCTa-
TOYHOTO pecypca.
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YK 621.314
yrenko O.B.
®OPMYBAHHSA OJHOPIITHUX MACHUBIB ITIOKA3HUKIB SAKOCTI
TPAHC®OPMATOPHOI'O MACJIA B YMOBAX AIIPIOPHOI
HEBU3HAYEHOCTI PE3YJIbTATIB BUIIPOGYBAHb
JlociikeHo BIUIMB YMOB €KCILTyaTallli TpaHC(OPMATOPHOIO Macia Ha OJHOPIIHICTh

pe3ynbTaTiB BUMPOOYBaHb. 3alpONOHOBAHUN METOA Al (JOPMYBAHHS MACHBIB OJHOPITHUX
JIAHUX TIOKa3HUKIB SIKOCTI TpaHcopmaTopHoro Macina. JloBeneHna Horo e(heKTUBHICTb.
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