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AHAJIN3 METOJOB BUBPOJUATI'HOCTUKHU
ACHUHXPOHHBIX JIBUI' ATEJIENA

Kamnpa. TexH. Hayk, nou. KAJIMHOB A. I1., acn. BPATAIL O. B.

Kpemenyyackuii nayuonanvnuiii ynusepcumem umenu M. Ocmpoepadckozo

Ha npeanpuatusx pa3nuyHbIX oTpaciei B MOAABISIONIEM OOJIBIIMHCTBE HC-
MOJIE3YIOTCS SJIEKTPONPUBOIEI Ha Oaze acMHXpoHHBIX ABurateneid (AJl). Ha ce-
TOAHAIIHUN JE€Hb OJHON M3 aKTyaJIbHBIX MPOOJIEM SIBISETCS IMOBBILICHHE Ha-
JEKHOCTH JKCILTyaTalluH JIEKTPOMEXaHW4ecKoro obdopyaoBanus Ha Oaze A/l
BonpmmHCTBO mpeAnpusaTHii He UMEET BO3MOXKHOCTH CBOEBPEMEHHOTO OOHOB-
neHnsi 000pyJOBaHUs, U COOTBETCTBEHHO aKTYaJIbHBIM CTaHOBHTCSI BOMPOC O
MOBBIIIEHNN A(PPEKTUBHOCTH JKCIUTyaTalliul yxe uMmerorierocs. [lostomy Ha
CMEHY IUIaHOBO-TIPEAYIPEIUTEILHBIM PEMOHTAM MPHUXOAUT TUATHOCTHUKA TIO
(aKTHYECKOMY TEXHHYECKOMY COCTOSIHUIO OOBEKTA.

Ananmu3 ucTogHuKoB [1—13] mokasan, 94To OOJBITHHCTBO COBPEMEHHEIX Me-
TOJIOB TUATHOCTUKH TEXHHUYECKOTO COCTOSHHS JJIEKTPHUECKUX MAIIUH U 000py-
JOoBaHHs Oasupyercsi Ha oOpabOTKe W aHajIM3e BHUOPAIMOHHBIX IapaMeTpOB.
OTH MeTOABl SBIAIOTCS OCHOBOH (hYHKIHOHAThHOU (pabodeil) MTHarHOCTHUKH.
Kommuiekc mapameTpoB BHOpalwiii NMPaKTUYECKH ITOJHOCTBIO XapaKTepU3yeT
TEXHUYECKOE COCTOSHUE pabOoTaloIIero arperara M Mmo3BoOJsieT IPOTHO3UPOBATh
BO3HHKHOBEHHUE HEHCIpPaBHOCTEH M aBapuii AJ] 1 3JIeKTpOMEXaHHIECKOTo 000-
pynoBanus. B mocnemHue nmecATHIETHS B OTCUECTBEHHOH U 3apyOeKHOM
JUTEpaType OMyOIMKOBAaHBI Pe3yJbTaThl MHOTOYHCICHHBIX HCCIEIOBAHWUHU IO
IMAarHOCTUPOBAHUIO N1e(heKTOB 3y0UaThIX 3alelVIeHAH, TOAIIUITHUKOB, 3JIEKTPO-
MarHuTHBIX Je(EeKTOB 3NeKTpuuecknx MammumH [1-19]. OxHako nmpu HamuYuH
OOJIBIIIOTO KOJIMYECTBA METOJIOB BUOPAIIMOHHOW JMATHOCTHKH OTCYTCTBYET MX
yeTKas cucremaruzanus. [losToMy Bo3HHKaeT BOMpOC 0 HEOOXOANMOCTH pa3pa-
OOTKH KIIACCHU(HUKAIMK 3TUX METOJOB JUIsl ONPENEICHUs TOCTOMHCTB M HEIIOC-
TaTKOB C LEJBIO MOUCKA ITyTel UX Pa3BUTHS U COBEPIICHCTBOBAHHS.

Marepuan u pe3yiabTaTbl ucciaenoBanuii. CymectByer psn ¢GakTopos,

BIUSIOMIMX HAa 00OOCHOBAHHOCTHh NMPUMEHEHHUsT KaKOr0-THOO U3 METOI0B BUOPO-
muarHocTuku (BJ]) B KaKIoM KOHKPETHOM ciydae: pexxuMm padbotel AJl, Tpe-
Oyemasi TOYHOCTH JWAarHOCTHKH, YCIIOBHS, B KOTOPBHIX TPOBOSTCA OIEPAIHU
zar-
HOCTHKH, TpeOOBaHMUA K BUOPOM3MEPUTENHHON M BUOpOAHATM3UPYIOIIEH arma-
paType, KadecTBO JJIEKTpodHepruu. s aHanmm3a M Kiaccu(UKamuyd METOJOB
B/l BBIZmENEHBI crlemyromye KPUTEPHUH, C TIOMOINBI0 KOTOPBIX OIEHHUBACTCS
3G PEKTHBHOCTH PUMEHEHHS ITUX METOIOB.

Kpumepuii 1. O0beM BXOTHOW HHGOPMANNUH IS TTOCTAHOBKH JMArHO3a.
Kpurepuii onpenenser Tpy10eMKOCTb IPOBEACHUS IKCIIEPUMEHTAIIBLHBIX HCCIIe-
noBaHuid. YeM MeHbIliee KOJUUECTBO WHPOPMAIIUK HEOOXOAMMO IS OTIpeielie-
HuA nedekra, TeM dGhEeKTHBHEE METO.

Kpumepuii 2. UnpopmatuBHoCcTh. KpuTepuii omnpenenser TOYHOCTh MMOCTa-
HOBKHM JIMarHO3a W BO3MOXXHOCTH (HEBO3MOXXHOCTB) JIOKANHM3aluu JIedeKTa.
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YBenuueHne KOMMYeCTBa BHIXOIHOW MH(OPMAIIUU TOBHIIIAET TOYHOCTH OCTA-
HOBKH JIMarHO3a U COOTBETCTBEHHO 3(p(peKTHBHOCTH METOAA.

Kpumepuii 3. Yposens nporpammuoro obecrneuenus (I10) m anmmaparHoit
peanmzanuu. Kpurtepuii onpenenser ypoBeHb CIOKHOCTH ammapatypsl u [10,
MPUMEHSAEMOTr0 AJI MU3MEPEHUs apaMeTpoB U MPOBEACHUs ONepaluid TuarHo-
CTHKH, 1 00BEMBI KalTUTAJIOBIOKEHUH. DTOT KpUTEPUIl BKIIIOUaeT B ceOs TakKe
Y ypOBEHb 3aAIIUIICHHOCTH pe3yNbTaToB B/l OT BIHMSHUS pa3inMyHBIX BHEIIHUX
BO3MYIICHUH.

Kpumepuii 4. BpeMmeHHble 3aTpaThl Ha TpoBeaeHue omepanuit BJl: moxaro-
TOBKa K TipoBeAieHnto B/l, mHTEprIpeTanus pe3yabTaToB | T. [I.

Knaccugpukanmio merono B/l MoXXHO TpeACTaBUTH B BHUIE, TPUBEACHHOM
Ha puc. 1.

Hwuxe nano onucanne HanOosee pacpOCTpaHEHHBIX TPYII METOA0B BUOPO-
nuaraoctuku AJl. B Buge «mmdpa» ykaspiBaeTCs MECTO KaKIOH TPYIIIBI METO-
JIOB B MIPEIOKEHHOM KITacCHU(UKAIIH.
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I'pynna 1. Jlnarnoctuka AJl mo cpenHekBagpatnyHomy 3HadeHuto (CK3)
BUOpOCUTHANA. YiKe B TEUCHHE MHOTHUX JIET U MO HACTOsIIee BpeMs BUOpaLlUOH-
HO€ COCTOSIHME MAalllMH IIUPOKOTO KJIacca YCHEIIHO OLIEHUBAIOT IyTEM H3Mepe-
uust CK3 Bubpockopoctu (pexe — BuOpoyckopenus) [2, 3, 18].

JlocTOMHCTBaMHU 3TOTO METOAA SABJAIOTCA MPOCTOTA pealnu3allud U HU3Kad
CTOMMOCTH 32 CYET KCIIOJIb30BAaHUS 3JEMEHTapHON MOpPTaTUBHON BHOpoOH3Me-
psitomieil anmaparypsl. Cpenu HEIOCTAaTKOB CTOUT BBIIEIUTH HEBO3MOXKHOCTD
TOYHOTO ONpEAETICHUS MPUPOBI AeeKTa.

1-1.1-1.1.1; 1-1.2-(1.2.1, 1.22); 1-13-132; 1-14-+(1.4.1-14.3);
1-1.5—(1.5.1-1.5.3); 2-2.1-2.1.3; 3-3.1; 4-4.1.

I'pynna 2. Bubpoanarnoctuka A/l ¢ momomisio (pa3zoBbIX MOPTPETOB (Tpaek-
TOpHI KoJleOaHuiA).

Jnst OLleHKH TEeXHUUYECKOro cocTosHUS AJl MOXXET ObITh MPUMEHEH METO[,
OCHOBaHHBIH Ha aHAJM3€ PEKOHCTPYHPOBAHHBIX (Pa30BBIX MOPTPETOB BUOPOCHT-
HAQJIOB C HCIIOJIb30BAHUEM TEOPUHU AECTEPMUHHPOBAHHOIO Xaoca Ul JOCTOBEp-
HOTO OTpeneNeHus TaKUX Ae(hEeKTOB, KaK AncOaIaHc, HECOOCHOCTH BaJIOB, MOTe-
ps xectkoctu onop. Ha ¢azoBoM mopTpeTe oToOpaxkatoTcs cpazy OBE XapakTe-
PUCTUKH [BYDKEHMSI, YTO AA€T BO3MOXHOCTH IOIY4UTh OOjblIe HHGOPMALUH O
MOBEJICHUU CHCTEMBI, YeM IPH CIIEKTPaJIbHOM aHAJIN3E, TAE UCHOIb3YeTCs TOJb-
KO OJTHA COCTaBJIsArOIIas ABMKeHus [2, 13].

JloCTOMHCTBO: BBICOKast HHGOPMATUBHOCTb.

Henocratkamu 3TOro merona SIBISIIOTCS CIOXHOCTH alllapaTHOW peannsa-
1y 1 [10, a Takxke coKHOCTh MHTEPIPETAIIMH PE3YIbTaTOB.

1-1.1-1.1.1; 1-1.2.-1.2.1-a; 1-1.3—(1.3.1, 1.3.2); 1-1.4-1.4.2; 1-1.5-1.5.1;
2-2.1-2.1.3;3-34.

I'pynna 3. CneKkTpanbHBIA aHAIN3 — 3TO METOJ 00pabOTKH CUT'HAJIOB, TI03BO-
JSIIOINMI BBISIBUTH YAacCTOTHBIM COCTaB CHUrHajga. BbISBICHHE IOBBILICHHBIX
aMIUIUTY BUOpalMy Ha 9acTOTaX, COBMAAAIOLINX C YaCTOTAMU BO3MOKHBIX I10-
BPEXJIEHUM 3J€MEHTOB, Ha PE30HAHCHBIX YacTOTaxX JeTajieidl, Ha 4acToTax Ipo-
TeKaHws pabodvero mporecca MoMoraeT 0OHAPYKHUTh W HACHTU(DHUIIMPOBATH He-
UCIIPaBHOCTb HA Pa3IUYHbIX CTaausAX ero pa3sutus [1-5, 9-12].

JlocTouHCTBA:!

e JIOCTaTOYHO BBICOKAs IOMEXO03aIIHIIEHHOCTD;

e BBICOKAsl HH(OPMATUBHOCTh METOJIA: CYLIECTBYET BO3MOXHOCTD IOIYYUTh
TP PepeHIINPOBAHHYIO OIIEHKY COCTOSIHUSI AJ] OTHENBbHO Mo KaXIOMy €ro Ku-
HEMAaTUYECKOMY Y31y, IIOCKOJIBKY OHHM I'€HEpUPYIOT pa3Hble YaCTOTHBIE PSAbI B
CIIEKTpE.

OcCHOBHBIE HEAOCTATKH, MPUCYIINE TUATHOCTHKE IO COCTABJISIOIIUM CIIEK-
Tpa BUOpAINU:

e CJIOKHOCTD B alnapaTHOH peaau3auny — He0OXOANMO UCIIOJIb30BaTh AOPO-
TOCTOSIIINI CIIEKTpOaHAIN3aTOp, UMetonuii kauectBenHoe 110;

e METOJl MaJIOYYBCTBUTEJICH K 3apOKAAIOIINMCS U clIa0bIM Aedekram;

e HEKOPPEKTHOCTh Pe3yIbTaTOB MPU 00pabOTKe HECTAIMOHAPHBIX CUTHAJIOB.

1-1.1-1.1.1; 1-1.2—(1.2.1, 1.2.2); 1-1.3-1.3.2; 1-1.4(1.4.1-1.4.3); 1-1.5—
(1.5.1-1.5.3); 2+(2.1, 2.2);: 3-3.2; 4(4.1-4.3).

I'pynna 4. CnexTpanbHBId aHaJ U3 OTMOAIOUIEH — METOM, B KOTOPOM aHaJ-
3UPYIOTCSI HE CamMa BBICOKOYACTOTHAs BUOpAIUs, a HU3KOYACTOTHBIE KOJIeOaHUs
€€ MOIIHOCTH.
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['myOuHy MOIyIAIWU CIy4YailHOTO aMILTUTYIHO-MOJIYJIHPOBAaHHOTO CHTHA-
na BUOpauM MOXKHO ONpPEIENHUTh B MPOLEHTAX, UCHONb3Ysl CpeHee 3HAUeHUE
orubatomieii. [Ipu M3MeHeHNH BHIa JeeKTa YacToTa MOIYJISIIIAN U3MEHSETCS.
Uewm Oomblnie cTeneHb pa3BUTHS nedekTa, TeM OOJbIIe CTAHOBUTCS TIIyOHMHA MO-
nyiasiupd.  CreoBaTeNbHO, YacToTa MOJYJSIIMU  OmpelesisieT BuA aedexTa,
a TIIyOMHa MOAYJISLIMY — CTEeTeHb ero pazsutus [1-3, 5, 6, 12].

B psine nmutepaTypHBIX HICTOYHHUKOB yKa3aHBI €r0 IOCTOMHCTBA. K HUM OTHO-
cATCS:

¢ BO3MOYKHOCTb JIOKAJIN30BaTh Ae(eKT;

¢ BBICOKHE YYBCTBHUTEIBHOCTh U JIOCTOBEPHOCTH ONpEEeNICHUS BHUIA M BEIH-
YHHBI KaXJI0TO U3 1e(EKTOB.

OCHOBHBIE HEJTOCTATKN — BBICOKAasi CTOMMOCTD ammapaTypbl H CI0KHOCTh pe-
anmm3anuu. Kak npaBuio, anroputM oOpaOOTKH M aHAIM3a Peaju3yercs C HC-
M0JIb30BaHUEM KOMITBIOTEPHOI TEXHUKH.

1-1.1-1.1.1; 1-1.2—(1.2.1, 1.2.2); 1-1.3-1.3.2; 1-1.4-(1.4.1-1.4.3); 1-1.5—
(1.5.1-1.5.3); 2-2.1; 3-3.2: 4(4.1-4.3).

I'pynna 5. KenctpanbHblil aHanu3. B poTOpHBIX MalIMHaX O4Y€Hb YacTo
MOKHO HAOII0JaTh OOMIIME TaPMOHMYECKHX COCTaBISIONINX, KaKOas U3 KOTO-
PBIX UMEET OTHOIIIEHUE K HEKOTOPOMY BaXXKHOMY BO3MYyIIeHHUIO (nedekty). Cpe-
Y HUX TPYIHO BBIACNIUTH OJHY WJIM HECKOJBKO COCTABIISIOIIMX, Ha KOTOPBIX
MOXHO OBLTO OBI TOCTPOUTH JUATHOCTHYECKHH aJITOPUTM. DTO 3aMEeUaHUEe OTHO-
CHUTCH, TIPEXJE BCETro, K MAlTMHAM C 3yO4YaTBIMH PEIyKTOPaMH JTUOO ITOJIIIHII-
HUKaMH KaueHus. /s cxatus nHpOpMaIuK, coaepKalleics B CIIEKTpe, B 3TUX
CITyJasiX MCIIONB3YIOT KeTCTp — mpeodpazoBanne Pypre OT JorapupMuaeckoro
criektpa momHoctH [1, 9, 10, 12, 14, 18].

JlocTonHCTBA: KENCTpalbHBIN aHAIN3 B 3HAYMTEIHHON CTETIEHN HEUyBCTBH-
TEJeH K M3MEHEHMsIM (a3bl MCCIEAYEMBIX CHTHAIOB U K OCOOCHHOCTSAM ITyTeH
pacnpocTpaHeHHusT MEXaHHYECKUX, CIIEOBATEIbHO, IMEET BBICOKYIO ITOMEX03a-
HIUIIEHHOCTb.

HenocraTok: c10KHOCTh HHTEPIIPETAIINN PE3YIHTATOB.

1-1.1-1.1.1; 1-1.2—(1.2.1, 1.2.2); 1-1.3-1.3.2; 1-1.4(1.4.1-1.4.3); 1-1.5—
(1.5.1-1.5.3); 2-2.1-2.1.3: 3-3.2: 4(4.1, 4.3).

I'pynna 6. YnprpasBykoBas Me(eKTOCKOIAS M aKyCTHUYECKas AMArHOCTHKA.
OObexkramu AeQEeKTOCKOIHH SIBIITIOTCS OTACTBHBIE JIEMEHTHI MaIlliH, 000PY/10-
BaHUS, KOHCTPYKUUI U COOpPYKEHU, KaK MPaBUIIO, HAXOIAIINXCS B CTaJAUU H3-
TOTOBIIEHUS! WM BOccTaHOBJIeHHA. CpencTBa 1e(heKTOCKONHH, MCIIONB3YIOIIHe
BHEIIHHE UCTOYHUKH yIbTPa3ByKOBOH BUOpAIUH, IO CBOEH CTPYKTYpe U Ha3Ha-
YeHHUIO TIOXO0XKH Ha CPeJCTBa MOJANBHOTO aHAJIM3a «B MHHHATIOpPE», HO B HUX
eCTh W JpyTWe OTIMYUTENbHBIE YEePTHI, KPOME OOJIACTH YacTOT H3MepSeMOM
BuOpanuu. Tak, neeKTOCKONHUs HCIONB3YeT BOJHOBBIE CBOWCTBA BHOpAIUH,
B YAaCTHOCTH €€ OTpPaKEHHE OT Pa3IUYHbIX HEOJHOPOJHOCTEH M TMOTEpU IpH
pacIpoCTpaHeHUH. DTO TO3BOJLIET OOHAPYXHUTh M JIOKATHM30BaTh JC(PEKTHEHIC
Y4acTKH BHYTPH JeTajeil WM UX 3arOTOBOK, YTO U SIBJIIETCSI OCHOBHBIM Ha3Ha-
YEHUEM CPEICTB YIbTPa3ByKoBoi aedekrockonuu. [lonoOHbIE cpencTBa, KaK
CpeaCcTBa MOJAIBHOTO aHAIM3a, BEChMa PEIKO MCHOIB3YIOTCS IS TUATHOCTUKH
MaIlMH B npouecce dKcIuryaTanuyd. OIHOM U3 MPUYHH 3TOTO ABJSAETCS BBICOKAS
3G PEKTHBHOCTL METOJIOB U CPEACTB NE(PEKTOCKONNH, UCTONB3YIOMINX IPyTHE
BHBI M3ITyUCHHUH, HAIIPUMED JICKTPOMArHUTHOE, pEHTTEHOBCKOE U T. 1. [2, 3, 5].
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JloCTOMHCTBO: BBICOKast HHPOPMATUBHOCTb.

HenocraTku: ClOXXHOCTH anmapaTHOW peaqu3alid U COOTBETCTBEHHO BBICO-
Kasi CTOMMOCTD aImnapaTypbl U MPUMEHEHHE, KaK MPaBUIIO, TOJIBKO IS ONpese-
JICHUS! IIETIOCTHOCTH METATMYECKHUX Y3IIOB.

1-1.1-1.1.2; 1-1.3—(1.3.1, 1.3.2); 1-1.5—(1.5.1-1.5.3); 2-2.1; 3-3.2-3.2.5;
4-(4.2,4.3).

I'pynna 7. CneuuansHble AUATHOCTHYECKUE MapaMeTpbl. O4eHb 4acTo B pas-
JUYHBIX MCTOYHHUKAX OTAEIBHO BBIACISAIOTCS MeToAbl BJI sl MOAIIMITHUKOB
KadeHUs, TaK KakK 3TO OJIMH M3 Hamboyiee 9acTo BCTpedaromuxcs nedekro AJl.
B xauecTtBe KpuTepueB NpU ITUArHOCTHUPOBAHUM COCTOSHHSA IOALIMITHUKOB Ka-
4yeHus! 3PPEeKTUBHO PUMEHEHHE 3HAYCHUH 0COOBIX MapaMeTpoB, KOTOPhIC Hau-
JYYIIUM 00pa30M YYHTBIBAIOT JIOJIO BHICOKOYACTOTHBIX COCTABISIOIIUX. TaKu-
MU IIapaMeTpaMiu SIBIISIIOTCS NHUK-(AaKTOp, PE3KOCTh, OTHOCHTENbHAs IIyOMHA
MOJIYJISIIMU BBICOKOYACTOTHOIO CHTHajla BUOPOYCKOpeHus (pexe — BUOPOCKO-
pocTH), OTHOCUTENbHAS BETUYMHA YIApHBIX UMITyabcoB [1, 5, 11, 12].

JlocTOMHCTBO: IPOCTOTA peaTH3aIiH.

HenocraTkyu: Hu3Kas MOMEXO3AIMIIEHHOCTh U OTCYTCTBUE YETKHUX TI'DaHMIL
JUISl 3HAYCHUH 3TUX apaMeTpoB.

1-1.1-1.1.1; 1-1.2-1.2.16, B; 1-1.3-1.3.2; 1-14-(1.4.1-14.3); 1-1.5-
(1.5.1-1.5.3); 2-2.1-2.1.3: 3-3.4: 4(4.1, 4.3).

I'pynna 8. BeiiBnet-ananu3. Kak oTAaenbpHBINH MeTOT 00pabOTKH BHOpAITHOH-
HBIX CHTHAJIOB BBIAETSIIOT BEHBIET-peoOpazoBaHue. Pa3nnyaioT QTUCKPETHBIN U
HETPEPBIBHBIA BEHBIIET-aHAIN3, alllapaT KOTOPBIX MOKHO MPUMEHATH KaK Ul
HETPEPBIBHBIX, TaK U U JUCKPETHBIX CUTHANIOB. CUTHAJ aHAIN3UPYETCS MyTEM
pas3yiokeHus M0 0a3HCHBIM (PYHKIMSAM, MOIYYEHHBIM U3 HEKOTOPOrO IPOTOTUIIA
MyTeM CXKaTHH, PacTSHDKEHUM M cIBUTOB. DyHKIMA-IPOTOTUI Ha3BIBACTCS aHa-
TM3UPYIOMMM (MaTePUHCKAM) BeWBIETOM. TeopHsi BEHBIETOB AaeT yNOOHBIN
u 3(QQeKTUBHBI HHCTPYMEHT Ui PEUICHUS MHOTUX NPAaKTHYECKUX 3a7ad.
B otnuume ot mpeoOpazoBanuit @ypse BeUBIICT-TIPEOOpa30BaHUE OTHOMEPHBIX
CUTHaJIOB 00€CIIeYMBAaET ABYMEPHOE Pa3BEPThIBAHUE, IIPU ITOM HaCTOTa U KOOP-
JUHATa PaccCMaTpPUBAIOTCSl KaK HE3aBUCHMBbIC IEpEeMEHHBIE, YTO JaeT BO3MOX-
HOCTb aHAJIN3MPOBATH CUTHAN Cpa3y B ABYX MpocTpaHcTBax [12, 15].

MeTon OTKpBIBAaET HOBBIC BO3MOXKHOCTH aKyCTHUECKON THArHOCTHUKH MaIlInH
U KOHCTPYKLHH, 0a3UpYIOIIUXCSI HA €r0 OCHOBHBIX JOCTOMHCTBAX, K KOTOPBIM
OTHOCHUTCS BBICOKasi ”HPOPMAaTUBHOCTb METOJA.

OCHOBHBIMH HeJlOCTaTKaMy BEHBIIET-aHAJIM3a SBISIFOTCS:

o TPYJOEMKOCTH;

e CJIOKHOCTb B MHTEPIIPETALIUU PE3yIbTATOB.

1-1.1-1.1.1; 1-1.2—-(1.2.1, 1.2.2); 1-1.3—(1.3.1, 1.3.2); 1-1.4-(1.4.1-1.4.3);
1-1.5-(1.5.1-1.5.3): 2-2.1; 3-3.3. 4-4.3.

Crenyronye JBe TPYNIBI METOIOB OTHOCSTCS K METOJaM NPHHATHUS pelie-
HUSL.

I'pynna 9. Cratuctuyeckue MeTobI 00padOTKK cUrHANOB BrOpanuu. Heob-
XOAMMOCTh HCIIOJIb30BaHUS CTATHCTHYECKMX METOJOB B JMArHOCTUKE DIIEKTPH-
YeCKMX MAaIlIMH 000CHOBaHA M3MEHUYMBOCTHIO, HA0JII0IaeMO B Ipoliecce pado-
Thl ¥ BIMSIOLICH Ha Pe3ynbTaThl IIPOM3BOJACTBEHHON NESTEIBHOCTU JAXE INPH
YCIIOBHHU KaxKyllencsi crabunbHOCTH. Takas H3MEHYHBOCTh MOXKET MPOSIBIISATHCS
B M3MEPEHUH XapaKTEPUCTHK MPOLIECCOB Ha Pa3IMYHBIX 3Tarax >KU3HEHHOTO
LMKJIa JBUTaTEIIEH.
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CratucTryeckue METOAbl MOMOTAI0T U3MEPUTD, OUCATh, POAHAIU3UPOBAThH
U CMOJICIMPOBATh MOAOOHYI0 M3MEHUUBOCTh U MPH HAIUYHHA OTPAHHYECHHOIO
o0bema JgaHHbIX. CTATUCTHUECKUH aHAIM3 JaHHBIX MOXET TOMOYb Mpu (Gopmu-
POBaHMU JYUNIETO MIOHUMaHUS paOOTHI MPUBOJIA, CPOKOB U MTPUYNH U3MEHYHBO-
CTH, a B JAJIBHEUIIIEM — TIPU PEIICHUH U JIaXKe MPEAYIPEKIACHUN MIPOOIIeM, CBS-
3aHHBIX C TAKOTO POJia U3MEHUYUBOCTHIO [16].

Takxum 00pa3oM, CTATUCTHYECKUE METOJIBI TIO3BOJISIFOT HAMITYYIINM 00pa3oM
KCIIOJIb30BaTh MUMEIOIINECS B PACHOPSIKCHUU JAaHHBIC MPU MPUHATUUA PEUICHUMN
Ha CTaausIX MPOSKTUPOBAHUS, Pa3pabOTKU, MPOU3BOICTBA, IIOCTABKU U TEXHUYE-
CKOTO 00CITy>KUBaHUS.

JIOCTOMHCTBO: TOCTATOYHO BBICOKAst MH(OPMATHBHOCTb.

HenocraTtku: OonpInoit o6beM BXOAHOW MHGpOpMAIMKM U OOJBIINE BpEeMEH-
HBIE 3aTPATHIL.

I'pynna 10. JlnarHoCTHKa Ha OCHOBE HEWPOHHBIX ceTeil. MeToasl aHanmm3a
MIPSIMOTO CIIEKTPa M CIEKTpa OTHOAIOMIEH MOTYT OBITh PEeaTM30BaHBI C MUCIIOb-
30BaHHEM TEOPUH MUCKYCCTBEHHBIX HEUPOHHBIX cerell. [IpumeHnenue maTemaTu-
YECKOro arapara HeHpOHHBIX ceTell 00eCreunBaeT MOBBIIICHUE TOYHOCTH TIPO-
recca JUArHOCTHKH ITYTEM HCIOJB30BaHMS UMEIONTUXCS 3HAHUN 0 paboTe aHa-
JIOTUYHBIX arperatoB. Kpome Toro, pesynbTaThl MU3MEpeHHsl BHOpaluu, Kak H
JO0bIe Apyrue GU3NYECKUE H3MEPEHUS, MTOABEPKEHBI HEKOTOPOH CITy4aifHOCTH.
A ammapar HEHpPOHHBIX CE€TEeW OTHOCHUTCS K CTATUCTUYECKHUM MaTEeMaTHYE€CKUM
METOJaM, YTO IMO3BOJISIET CTABUTh JIMArHO3 MpPU 3HAYUTENBHBIX CIIyYalHBIX
COCTaBJISIFOIIUX 00pabaTkiBaeMoro curHaia [17].

JlocTomHCTBaMM TPUMEHEHUS JaHHON TEXHOJIOTHH SIBJISIFOTCA BBICOKAas TOY-
HOCTb ompezenieHus nedeKra, a Takke BHICOKHH YPOBEHb aBTOMATHU3AlUU TPO-
ecca.

K memoctaTkam e MOXHO OTHECTH CJIOKHOCTBH peaM3alliil U OO0ydYeHUS
HEHpOCeTH, KPOME TOTO, CTOUT BBIIEIUTHh HU3KYIO CTENeHb YHH(pHUKAUA (s
Ka)KI0r0 HOBOT'O y3Jia HE00X0IMMO CO3/1aBaTh HOBYIO CETh U €€ 00y4aTh).

Bce BrImenepedncieHHbIE METOIBI OIEHUBATIUCH 110 TATHOAIFHOW CHCTEME
B COOTBETCTBUU C KPUTEPHUSIMH, OMPEASIIIOMUMEI 3((HEKTUBHOCTh TPUMEHEHHS
MeTOJI0B. Pe3ysibTaThl OlleHKU 3PPEKTUBHOCTH TPUMEHEHHS STHX METOJIOB MPH-
BeneHsl B Tadu. 1.

Tabruya 1
CpaBHHTeJbHAS OLIGHKA METO0B BUOPOINATHOCTHKH
Kpurepuit
Merton ! ) 3 4 CyMmmapHas
OLIEHKa
I'pynmna 1 4 2 4 4 14
I'pymma 2 3 5 3 2 13
I'pynma 3 3 4 4 4 15
I'pynna 4 3 5 3 4 15
I'pymma 5 3 3 3 3 12
I'pynma 6 3 4 2 3 12
I'pynna 7 4 3 4 3 14
I'pynna 8 3 4 3 4 14
I'pynma 9 2 5 3 2 12
I'pynna 10 2 4 4 2 12
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B cratpe paccmoTpensl Hauboee MUPOKO MPUMEHsIEMbIe METOABI 00paboT-
KM M aHAJIM3a JaHHBIX C IeNbI0 BHOPAIMOHHOTO KOHTPOJISI COCTOSIHHSI M THATHO-
ctupoBaHus MamuH. OTHAKO B OTAEIBHBIX CIIyYasX HCIIONB3YIOT METOMBI, CIie-
IIAaIBHO pa3paObO0TaHHBIC IS PEIIeHUs KOHKPETHBIX 3amad. OObeKTaMu Hccle-
JIOBaHMA B 3THX METOAAX MOTYT ObITh, HAIIPUMED:

o (ODYHKIIHSI aBTOKOPPEIISIINH;

o (ODYHKIIVISI B3aMHOM KOPPEJISIIHH;

¢ ko3 pummeHT dKcIecca;

e KOMIIO3UTHBIN CIIEKTD;

e UHTEHCHBHOCTH BUOpaIniy;

e JOpMa IMKOB CHTHANA;

e BEKTOPBI COCTABJISAIONINX BUOPAIIUH;

® DHCPIrus UMITYJILCOB B ITOAIINUITHUKE Ka4YCHUA.

BBIB O bl

[IpoBeneHHbII aHANN3 U OLIEHKAa METOJ0B BUOPOIMArHOCTUKH aCHHXPOHHBIX
JBUraTeNel mokasaiy, 4ro HanbOosnee 3(GEeKTUBHBIMU SIBIISIOTCS METOMBI CIIEK-
TPaJbHOTO aHAIN3a M CIICKTPAILHOTO aHau3a orubaroueid. IGGeKTHBHO TaKkxKe
NPUMEHEHHUE CIIEHHUAIbHBIX AMArHOCTUYECKUX MapaMeTpOB, BEHBIET-aHANN3a U
HEUPOHHBIX CETEH.

B kauecTBe HeHCCIEIOBAaHHBIX WJIM HEAOCTATOYHO HCCIIEIOBAHHBIX BOIPO-
COB BUOPOJMArHOCTUKY aCHHXPOHHBIX IBUraTelIeld MOXKHO BBIIEINTh:

e BUOpPOIMArHOCTUKY INPH HCIOJB30BAHUU HECKOJBKHX YacTOT BpPAIIECHUS
ACHHXPOHHOTI'O IBUTaTEeLs;

* BUOPOIMArHOCTUKY IPU HENOABHKHOM POTOPE aCHHXPOHHOT'O JBUTaTEIIs;

o BUOPOAMAarHOCTUKY ACHHXPOHHOI'O ABUIATENs NPHU €ro MOJIMTrapMOHUYE-
CKOM IIMTaHHH;

» KOMIUIEKCHBIH aHAJIN3 3JIEKTPOMAarHUTHBIX M MEXaHUYECKUX BUOpaLuii;

e OLICHKY MOIIHOCTH U 3HEpruy BUOpauuii;

e BIIMSHUE HEKAYECTBEHHOCTU IUTAOLIEH CETH Ha pe3yJbTaThl BUOpoIuar-
HOCTHKH;

e BIIUSIHHE BHOPALIUi HA pecypc U30JSIIUN ACHHXPOHHOTO JIBUTATEIIS.
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