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B. H. Koctiokos (OuI'YTIC, HITLI « {unamukay)
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A.O. Terepun (OMI'YTIC)

WCCHEJOBAHUE OUIVIBKM JUATHOCTHMPOBAHIS TEXHHWYECKOI'O
COCTOSHHA KOJIECHO-MOTOPHOI'O BJIOKA

B ycroBusax pocTa HHTEHCHBHOCTH 3KCIUTYaTaLlUH JTEKTPONIOE3 0B, CHIKEHHA
KauyecTBa PEMOHTA M TeXHHUECKOTo 0OCHYXUBaHUA Hanbosee aKTyanbHOR SBISETCH
3afava obecrmeveHns 6e30MacHOCTH ABKEHUS MOABHXKHOTO cocTasa [1].

Haubonee orBercTBeHHBLIM 00OpPYINOBAaHMEM, TEXHHYECKOE  COCTOSHHE
KOTOporo obecrieunBaeT 6e30MacHOCTh IIepPEBO30K, SBISETCS MeXaHWJeckas 4acTb
MOABMIKHOTO COCTABY, B YACTHOCTH KOJIEcHO-MOTOpHbIE Otokn (KMB).

TexHuyeckoe COCTOSHHE MOIUIMITHAKOBBIX Y3JIOB, BXOISmux B coctaB KMB
(momumnuuxu TOJ] u penykropa, OyKCOBBIE NMOIIIMIHUKH) HANPAMYHO BIHSET Ha

ero pecypc.
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OcHoBHOH ¢©r0c0o6 KOHTPOJIA TEXHHYECKOTO COCTOAHHA YKAa3aHHBIX Y3JI0B
OCYIIECTBISIETCS NPH INoMOIM BUOPOAaKyCTHYECKOH mHarHocTkd. [Ipd TakoM
crnocobe Ha ONpefeNieHHOH uacTOTe BpallleHHs Bala M3MepsAroT BuOpauuio,
CPaBHHBAIOT  IIONy4YeHHBlE  3HAaYeHHA  [JHATHOCTHYECKHX  [PU3HAKOB  C
COOTBETCTBYIOIIMMH KPUTHYECKUMH BEIMYHHAMH, ¥ Ha OCHOBAHWH NOJYYEHHOIO
pe3ysbTaTta CTaBsiT AHArHO3 O HAJHYHHK JTHO0 OTCYTCTBHH AedeKTa.

HemocraTkoM [aHHOTO MeToja HIHArHOCTHKM  sBIAeTcS HecTaGHIIbHOE
IpOABIIEHHE 3aPOXKAAIOUIMXCA AeQEKTOB B CHTHAIaX BHOPAHH Ha HU3KHUX YaCTOTaX
spatuenus (180-210 o6/Mun).

Jlna  anexBaTHOM  OLEHKH TEXHHHYECKOTO  COCTOSHUS  HOIUHITHUKOB
HeOOXOAMMO YUYHTBIBATH BNUSIHME BEJWYMHBI YACTOTBl BPALICHHS M Xapakrep
MpOsIBIIEHUS AedeKTa Ha PasIIMUHBIX CKOpocTaX [2].

Paspaforana 9 moaTBepXKieHa ONBITHBIMY JaHHBIMH MaTeMaTH4YeCKast MOJENb,
CBS3BIBAIOUIME YPOBeHR BHUOpOCHTHaNa TONIIMIIHMKA KaueHus ¢ JIMHEHHEIMH
pasMepaMH JeeKkTa M 4HacTOTOH BpallleHuss Baja, KOTOpas IIOKA3BIBAET YTO
aMmruiMTy 12 BUGpalyu nponopuyuoHalikHa YaCTOTe BpallleH:Hs H pasMepy nedexra [3].

Lensto naHHON paboTHI SABIAETCS HUCCAENOBAHHE OMMHMOKU JMAarHOCTHPOBAHUSA
TexHugeckoro coctoanus KMbB Ha pasnMYHEIX HacTOTaX BpAIUEHHS (1y,N0;).

JInst OCTHOKEHHS yKa3aHHOM LemH HeobXoauMo:

1. IlposectH usMepeHHe BHOpALUH IUIS 3aBEIOMO MCIIPABHBIX U Ne(eKTHHIX
KMGB Ha pa3HeIX 4acToTax BpalleHus (ny>n;).

2. AnnpoKCHMHpOBaTh IOJNyYEHHBIE NaHHBIE, ONPElNEeNHTh 3aKOH paclpene-
NeHus,

3. Ha ocroBaHHH MONy4YEeHHbIX HAHHBIX OLEHHTH BEPOSTHOCTH OILKMOOK mua-
THOCTHPOBAHHSA.

B xoze uccieqoBaHUA NPOBOMMINCH H3MEPEHNS NHaFHOCTHYECKOro NMpU3HaKa
Ha 1-if uHdopMaTHBHON Touke (rteBas 6ykca) Ha 10 wcrnpaBHeX ¥ 10 medekTHBIX
KMB.

Ha pucynkax-1, 2 noctpoeHs! amnupudeckie GyHKIHH pacnpeleneHus " HX
anNpOKCAMALKKY HOPMaJbHBIM 3aKOHOM pacnpefenenus. Ha wactore n; mepa Jlun-
nepa ans wcupaBHelx KMb coctaBmser Rzncn=0,934, s pedextoix  KMbB
Rzﬂc¢=0,984, YTO MOATBEPHHAET aXeKBATHOCTh BoIGpaHHOM Moaenu.
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Ha wactoTte n, Mepa JluHzepa cocTaBuiia Rzm=0,982 u Rznc¢=0,973 IS vc-
npaBHEIX U AeekTHBIX KMB co0TBETCTBEHHO.

1

5 08 - - - - -
1l N TN 1 e
£ : F(x) = e ¥
8 lgal . AV ' ov2r
o | ' -—: 77777777 aucn=0:974.'/‘ucn=2:99
E ; Ooep=1,47; foey= 6,88
I O /e S Rien=0934
l Roep = 0,984 -
0,00 200 i 4,00 6.00 8.00 10,00 12,00

LMarH0CTHYBCXUIA NPRIHAK

Pue. 1. ®ynxumu pacnpenenenns sMnupHiecKye 1 anrpOKCHMHDYIOILYE JUIS Je-
dbexTHEIX 1 ucnpasubix KMB Ha yacToTe 1.
| — nns ucnpaBHbix KMB, 2 — nis nedexthnix KMB.

BeposTnocrs P

DharnocTuNeckkil npuansx

Puc. 2. ®ynkuun pacnpeneneHns AMarHoCTHYeCKOro MPU3HAKA IS HUCIPaBHOro U
nedextHoro coctosHus KMB Ha pasHbIX YacTOTaX BpallleHHs.
| —o6paTnas pynxuus pacnpesenenus 1 s ucnpasasx KMB na wactoTe BpamieH:s ny, 2 —
$ysxuus pacnpenenenus [T nis nedexrabx KMB Ha qacToTe Bpaluenus ny, 3 —o6parxas ¢yhx-
uus pacrpenenenus A1 ans ucnpasusrx KMB Ha gacrore Bpalienus ng, 4 — pyHKiHS pacnpeene-
uust ] nns pedextrnx KMB Ha yactoTe BpateHus ny.
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HccnenoBande MPOBONMIOCH NPH ManoM obbeMe oOyuatomiell BBIGOPKH
(N=20), B KOTOpO} HET H¥ OJHOro OUTMOOYHO Oomo3HaHHOro obwekTa. CpaBHEHHE
[HArHOCTHYECKUX IIPU3HAKOB MPOBEAEHO HA OCHOBE MEPHI PaCCTOSHUA MEXIY pac-
OpeleNeHisiMH IS UCIIPABHOIO M Je}eKTHOro COCTOsHUHA 06bexTa. B xauecTse Me-
PDBI PACCTOSHHS HCTIOMB30BaH MOAMGHIMPOBAHHEIN KpuTepuit Gumepa.

rzllzw:",“um o)
Cen + T

THE LoepsHuon>TuensToup - CPERHNE 3HAUCHNA M CPENHEKBAIPATHIECKHE OTKIOHE~
HHS JUI ACTIPaBHBIX ¥ NePEKTHRIX COCTOSHHH,

Yem Gonplue JaHHas Mepa PACCTOSIHHS F, TEM MeHBIle oluubka pacno3HaBa-
HHAS TEXHHYECKOTO COCTOAHHA OOBEKTA.

B ciyuae pasedcTsa ommbox I-ro u Il-ro poxa, IS HOpMAanbHBIX 3aKOHOB

pacripeXeneHus ToyJaeM:

H

qg=q =q2:1—(D(ka—U"m)z(p[xkp—yw]zl—q) M
1

Cun T oetp O oep
Xep ~Hun _ Howp ~ Xip _ Hin oo T HoepCoep @)
= S Xep =
T uen G oepp Cuen + o

Xep ~ ooy Huen =
kp degh = Fuen #Oet]) =-r; q =F(-r)
o-d.ﬂp O uen +o'00¢

Ucxons w3 BhileyKa3aHHBIX 3aBUCHMOcTed, KpuTHueckoe 3Hauenue I
Haiizero (Puc.2) IpH HOMOIIM HPOEKLHH nepecedeHus GyHKIMK pacnpenenenus JII1
wis pedexrHiix KMB 1 obparnoit ¢yHkumn pacipeneneHus I Qg ACnpaBHBIX
KMB ma och AHarHOCTHYecKoro npusHaxa. Iomy4nnn BeuyYMHbl BEPOSTHOCTH OUIX-

OOK JIs pa3IMIHBIX YacTOT BpallleHHs q; U G, [4].
Ha gactoTe BpailleRHst n; BEPOSTHOCTh OMMOKH ¢=~5% , JUIS YacTOTHI BpalLe-

HMSA Ny BEPOSATHOCTH OHOXH p=3%
BonpieMy 3Ha4eHHIO YaCTOTHl BPAILICHHS N, COOTBETCTBYET MeHblIee 3Hade-

HHE (2 BEPOATHOCTH 1011)2():9% AUarHOCTUPOBAHHUSA.

BEIBOIET:
TakuM 0o6pa3oM, NpH CO3NAHMU CTEHIOBBIX CHCTeM AauarHocTuku KMB s

TIOBBILICHHUA OOCTOBEPHOCTH OUAarHOCTUPOBAHMA HCOGXO,HHMO YYHUTBIBATE BJIHUAHUE

4acCTOThI BpaICHHUA H& BEJIHTHHY BEPOATHOCTH OIHOKH.
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KOMITUIEKC BHUPTYAJILHBIX YUEBHbBIX JIABOPATOPHBIX PABOT
10 HEPA3PYITAIOILEMY KOHTPOIIO

Jins obecnevenns TpeGyemMoro KauecTsa M HaJeKHOCTH Pa3iIHYHEIX 0OLEKTOR
HEOOXONMMO OCYLIECTBIATHE HMX KOHTPOAL B IpoOllecce MNPOM3BOACTBA M
SKCIUTyaranuu. B Hacrosiee BpeMs HepaspyIIaloMHi KOHTPOIE ABISAETCS OOHOR U3
TEXHOJOTHYeCKHX onepanui. B  pannoit paborte npencraBleH  KoMiekc
BAPTyaNbHBIX abopaTOpHEIX paGoT, KOTOPBIH MOXET CIocobCTBOBatH Gosee
KaYECTBEHHOM OITOTOBKE CIELMANMCTOB B OGNIACTH HepaspyIIalomiero KOHTDOJISL.
BHpPTyanbHEL KOMILIEKC O3BONSIET HMHTHPOBATL NPOBEPKY HCIBITYEMOro ofpasia

Ha Hauge nedeKTos.
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OpHMM M3 BHIOB HepaspylUAoIero KOHTPOJIA SBIAETCS MarHMTHBI
KOHTpone. [lepen uposencHMeM KOHTpois obpasen (oO6wvext Kontpona - OK) us
(eppoMarseTiKa HaMarHuuHBaeTcd. Ecmy obpasen ¢ OXHOPOAHBIMH MAarHHTHBIMH
CBOHCTBaMH He HMeeT He(eKTOB H pe3KOro M3MeHeHHS (OpMBI TpM  €ro
HaMarHHYMBaHWM JUMHWY MAarHUTHOH MHIOYKUMH B Daclpenesnsiorcs PaBHOMEPHO
BHyTpH 00paslia, NPaKTHYECKH HE BBIXOJA 32 €rO NMOBEPXHOCTH. CleNyeT OTMETHTS,
YTO HEKOTOpas He3HAYWTeNbHAad YacTh MArHUTHOTO IOTOKa MOXeT MPOXOIHMTH IO
BO3MyXy, BBIXOZS 3a npenensl obpasua [1]. Hammaue B obpasue aedexra, HampuMep
[OBEPXHOCTHOH TPEIMHBI, OPHEHTHPOBAHHOKM IepIeHAMKYISPHOH HANpaBICHHIO
JMHUA MarHUTHOTO NN B NPHBOINT K HepepacipefeneHiio MarHHTHOTO 1T0TOKa, NPy
3TOM YacTh MArHUTHBIX JMHHUIt OymeT 3aMBIKaThCs B BO3MYX Hal TpeumHoil. B
pe3yJibTaTe Hajl YIOBEPXHOCTBIO 00paslia B 30He TpeIUHE! GOPMHUpPYETCS HEOTHOPOJHOE
none — moine Oedexra. [ HaxoxieHus OedekTa HeoGXomuMo oOHapyXuTE Ioje
nedekra.

Huxe onucana pafora ¢ ofgHOH W3 nporpamm, npejcTaBisiouieil coboit
BHPTyaNbHBbIH J1abopaTOpHBIH CTeHN IS  M3ydeHus ()eppo30HIOBOTO METOXa
HepaspyLIalomero KOHTpoJsl. B KadecTBE TEXHUYECKOrO CpefcTsa L CO3NaHMs
BUPTYajlpHOTO N20OpaTopHOro CreHaa B BHIE IIPOrPaMMHOTO pOXYKTa
HCIONb30Banack cpefa paspaboTku mporpammHoro ofecnedenust «Delphi 7».
I'naBHBIM JOCTOMHCTBOM 3TOH OOONOYKM SABIAETCS HOCTYMHBIM uHTEpdeiic u
BO3MOXHOCTh OOBEKTHO-ODHEHTHPOBAHHOrO MPOrpaMMHpOBaHWsi. B  mpouecce
pa3paboTKH 6bLIa CO3JjaHa BU3yaIbHO MOHATHAS obonoyKa.

IlporpaMmMa COCTOMT H©3 JBYX 4acTeH: mNporpaMMbl CKaHHPOBaHHS
TIOBEPXHOCTH o6pasua M BH3YallBHOIO HAXOKAEHHs He(QeKTOB H NpOrpaMMsl
00paboTKH Pe3yAbTATOB H3MEPEHHH.

Tlocne 3amycka mOpOrpaMMbl  JIOSBIIAETCS TNIABHOE OKHO IPOrPamMMBEL,
[I0KA33HHOE HA PHC. 1, KOTOPOE B CBOIO OYEPENb COAEPHHUT HECKONBKO NONeit.

B none «HampspokeHHOCTH» FNABHOIO OKHa 3afaercs HAanpshKeHHOCTh

HaMarHUYHBAIOUIETO 110X, KOTOPOE MOXKeET 3aaBaThes ot 100 mo 1500 A/M.
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®eaepalibHOE AreHTCTBO 2KeJ1€3HOI0POKHOI0 TPAHCIOPTS
OAO «Poccuiickue xejie3HbIe JOPOTH»

Omcknii rocyiapcTBeHHbI YHHBEPCUTET
nyrtei coobueHust

KOHTPOJIsl KAYeCTBAa M THATHOCTHKH
B MPOMBIIIJIEHHOCTH M HA
TPAHCIOPTe




Munncreperso TpaHcnopra Poccuiickoit Menepanuu
QepepalsHOe areHTCTBO KENe3HOAOPOIKHOTO TPAHCIOpTa
OAO «Poccuiickre xelne3Hble J0porny
OMCKHIt TOCY IapCTBEHHBIH YHHBEPCHTET yTEH COOBIIEHMS

IPUBEOPHI U METOABI U3MEPEHUH,
KOHTPOJIS1 KAYUECTBA U TUATHOCTHUKU B
IMPOMBIIIIVIEHHOCTH 1 HA TPAHCIIOPTE

Marepuansl BCepOCCUHCKON
HaY4YHO-TEXHHYECKOH KOHDepeHInH
C MEXIyHapOIHBIM Y4acTHeM
(21, 22 Hosbps 2013 1.)

Omck 2013




YAK 620.179; 621.311; 681.2
BBK 39.2

TpuGopsl U MeToAYl H3MepeHuil, KOHTPOJIS KavecTBa H AUATHOCTHKH B
NpOMBIIIJIEHHOCTH M Ha| TpaHcngpre: Matepuansl Bceepoccuifckoit  Hay4HO-
TEXHITYECKOH KOHDEPEHIHH ¢ MeX Ly HAPOTIHEIM y4acTHeM / Owmckuit roc. yH-T nyTe

coobmenns. Omck, 2013. 425 ¢.

B cGOpHUK BOLUIH CTAaTBH C PE3YJIHTATAMH MCCIENOBAHNH, BEIMONHEHHBIX 10
pslly HaydHBIX HalPaBIeHHH, TTOCBAILEHHBIX COBPEMEHHOMY COCTOSHHIO U Mepenex-
THBAM Da3BUTHA NpHOOPOB M METOJOB KOHTPOJS Ha TPAHCIIOPTE, B PA3IMYHBIX OT-
pacHsX NMPOMBIILEHHOCTH ¥ oHepreTuxH. Ilpegcrapned WHPOKUE crieKTp npubopos
HEepaspyMAINero ¥ aHATHTHYECKOrO KOHTPOTS, 0BeCTIeYHBAIOUINX  BBICOKYO
HAZEKHOCTD [PH SKCTTyaTallyH, 0OC/TyKUBaHHH H PEMOHTE MOJIBHKHOTO COCTABA.

Bonblioe BHAMAHHE YAETIEHO COBPEMEHHBIM CHCTEMAM y4eTa M KOHTpOii B
3HEepreTHKe M HIEKTPOTEXHHYCCKHX KOMIUIEKCaX, BKIIFOYAs METOAMKM NOBLIUEHNSA
5QHEKTHBHOCTH UCTIONB30BAHMS PA3NUYHBIX BHIOB TOTUIMBHO-OHEPreTHUECKHX pe-
CypcoB.

PaccMOTpeHbI BOMPOCH TPHOOPHOTO M METOJMYECKOro OOECneyeHHs KOH-
TPOJIS OKpYIKaOILLell Cpeiibl, @ TaK e BONPOCH! METPONIOTHH, CTAHAAPTHIAINY H Cep-
THOUKALHH.

C6opHYK MOXKeT Gbith I10e3eH AN Hay4HbIX COTPYIHAKOB U CTCUHANHCTOB,

paboTaowHX B 061aCTH KENE3HOJOPOKHOTO TOIBHIKHOIO COCTaBA.
butnuorp. 275 Hazs. Tabn. 24. Puc. 181.
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b depennuansaoro (IIAJl) KoHTpomiepa CYWECTBYIOT KakK (YHKIHS aKTHBAIUA
He#poHOoB B HelpouHOH crpykrype. Taxo#t IIMJ-xoHTpomnep BKIrOHaeT B cels
NpeUMYIIECTBA UCKYCCTBEHHBIX HEHPOHHBIX ceTell ¥ KJacCHYeCKOro KOHTpOJIEpa.
Ero ¢ysxumonupoBaHue 0CHOBaHO Ha OOHOBIIEHHH [1apaMeTPOB KOHTDPOJIEDPA B CO-
OTBETCTBHM CO 3HAYEHHEM, IONYYEHHBIM Ha BBIXOLE CHCTEMEI COINIACHO ITPaBHIIAM
anroputMa oOpaTHOrO pACIIPOCTPaHEHUs!, HCIONB3YeMOr0 B  HCKYCCTBEHHBIX
HeHpOHHEIX ceTax. [Ipeqnonaraercs, 4To napaMeTpsl, MOy YeHHbIE IPA NPMMEHEHHH
I I-HefipoceTeBoro anroput™a o0y4yeHus B paboTe aCHHXPOHHOTO ABUIaTENs, MO-
IyT OBITH MCIIONB30BAHbI B YyNPABICHHH CKOPOCTHIO NBAraTeNs B PEaJbHOM MaciTa-
6e BpeMeHM, 4TO IT03BOJHT YCIIELITHO NOMIEPKUBATh PACIETHYIO CKOPOCTh B Pasiuy-

HBIX PEeXHMaxX HATPy3KH.
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