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METOAWN 3A OUATHOCTUKA HA MEXAHWYHATA YACT OT POTOPHWUTE BATEPU

Hukonatli MeaHos

MurHo-2eonoxku yHusepcumem "Cs. MeaH Purnicku'", 1700 Coghusi, E-mail: ivanov_mgu@abv.bg

PE3IOME: PotopHute 6arepn B MuHu Mapuua n3Tok” paboTsiT CbBMECTHO C MHOXECTBO PYr MUHHM MALLMHK B MOTOYHA TEXHOMOTMS. YcrnoBusTa Ha paboTa ca
TEXKM, @ YECTO TOYHWUST reomnoXKM CTPOeX Ha 3aboiHus 6rok e HesiceH. B cTatusTa ca pasrnefaHu MeToauTe 3a onpeaensiHe Ha CbCTOSHUETO HA MeXaHUYHUTE
4acTu oT KOHCTPYKLUATa. OCHOBHaTa LieN e Aa HaMepsIT NOAXOASALYM U eheKTUBHI METOAM 3a NPefoTBpaTABaHE Ha aBapuitHi NPecTou.

METHODS FOR DIAGNOSING THE MECHANICAL PART OF THE BUCKET-WHEEL EXCAVATOR

Nikolay Ivanov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, e-mail: ivanov_mgu@abv.hg

ABSTRACT: Bucket-wheel excavator in the mines "Maritsa East" work together with much other mining machinery in conveyor technology. The operating conditions
are heavy and often unpredictable. This article discussed methods for determining the condition of the structural mechanical parts. The main objective is to find

suitable and effective methods to prevent damage and stays.

BuBepeHue

3anexute Ha MuHM Mapuua msTok” ce paspaboTeaT Mo
OTKPUT C€roco, ToBa MO3BOMNSABA M3NON3YBaHETO Ha MOLLHU
MaliMHU U CbOPBXEHWUS, C KOETO CE MOCTUra 3HAYUTENHO
yBenuyaBaHe Npou3BOAMTENHOCTTA Ha TpyAa.

OCHOBHWTE 3eMEKOMHN MaLUWHIL ca poTOpHUTE Barepy, kaTo
o0WwmsT um Bpoit e 26. Te pabOTAT CbBMECTHO C MHOXECTBO
APYTM MUHHW MaluMHM B NOTOYHA TexHomorus. Bbanpuetata
TEXHOMOrUS Ha paboTa, OCBEH OrPOMHUTE MPeAUMCTBA UMa U
€0WH CbLLECTBEH HENOCTaTbK, @ WMEHHO, Ye npu nopobHa
cxema MpecTouTe Ha HacunoobpasyBaTenute W ryMeHo
TPAHCMOPTHUTE NEHTU 3aBUCAT [0 ronsMa CTeneH Ot
Ge3aBapuitHaTa paboTta Ha poTopHUTE Barepy.

ToBa Hanara TbpCeHe Ha cpeacreaTta U MeToguTe 3a 6bpsa
N Ka4yeCTBeHa OLeHKa Ha UANOCTHOTO CbCTOAHWME Ha MWHHO
A00MBHWTE MalLMHW, KAKTO Bb3MOXHOCT 3a HamansiBaHe Ha
TEXKUTE aBapuu, yBenu4aBaHe Ha 4YMCTOTO p860THO Bpewme,
HamansBaHe Ha ceDecTofHOCTTa Ha pemMoHTuTE WU npo-
aykuundra.

Ekcnnoartauus Ha poTopHUTe Garepu

Bceku OTKPUT PYOHUK MMa CI'IeLqu:)VNHVI MWHHO-TEO0NOXKN U
MWHHO TEXHUYECKN yCnosud, onpeneneHu ot suaa u /J,eGe-
JINHATa Ha NONe3HOTO M3Konaemo, OT (*)I/I3VIKO-M9X8HVI‘-IHVITG
CBOWCTBA Ha MOSE3HOTO U3KOMaemo W BMECTBaLUUTE CKann u
T.H.,, B 3aBMCMMOCT OT KOMUTO Ce npunarat onpegeneHa
cucrtemMa Ha pa3pa60TBaHe M CbOTBETHUTE MALUUHWN.
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Upes aHanusza Ha paboTata Ha MWHHUTE MallWHA B
OTKPUTUTE PYAHULM CE ONPEAensT cneLuduYHITe YCroBUs Ha
TAXHaTa eKCnnoaTalus, KaTto Hai-xapakTepHu ca ronemute
AMHAMUYHKM HaTOBApBaHWs U HEBNAronpusTHOTO BNMsHUE Ha
KnMaTU4HUTE PaKTOpU.

Excnnoataumsta Ha Oarepute oOxBalla Lennst CPOK Ha
TSXHOTO CbLLECTBYBAHE, CbCTOM CE OT PasfM4HM MEpPUOaN,
npes Kouto paboTocnocobHOCTTa Hamansea WM ce
Bb3cTaHoBsBa [2].

3a MWHHaTa MexaHu3auusi € 0cobeHO BakHa ekcnroara-
LMOHHATa HAZEXOHOCT, KOATO Ce OMpedens B peanHuTe
YCIOBUS HA W3NON3BaHE Ha MALIMHWTE U TEXHNTE MEXaHUYHM
KOHCTPYKLW MPW Bb3OENCTBIE Ha BCUYKM BINSEW (haKTopu:
MWHHOTEOMOXKA 1 MWUHHO TEXHWYECKM YCTIOBWS, peanHu pe-
XMW Ha HATOBapBaHWs, PaBHULLE M Ka4yeCTBO Ha ympas-
neHve, TexHudecko obcnyxBaHe M peMoHT. [MOHATMETO Ha-
AEKOHOCT Ha MalUMHATa € TACHO CBbP3aHO C HEMHOTO TEXHU-
YecKo CbCTOsIHME, KOeTo Moxe pda Obae paboTocnocobHo
(M3npaBHO, HeM3npaBHO.) unu HepaboTocnocobHo. MoHacTos-
LieM PEMOHTHOTO obcryxBaHe Ha poTopHUTE bGarepn ce
M3BbPLLBA MO NNIAHOBO NpeJnasHara CUCTeMa 3a PEMOHT, KaTo
3a ycnoeusTa Ha MuHM ,Mapuua u3TOK’, T € W3MeHeHa B
MOETAanHo arperaTHo Bb3/10Ba CUCTEMA 32 PEMOHT.

TeKyLLOTO TEXHUYECKO ChCTOSHWE CE OMpesens, Ype3 MeTo-
QVUTE 1 CpefcTBaTa Ha TEXHWYECKaTa AMarHocTuka, Te no3so-
ngBaT popMuMpaHe Ha 3akKMlOYeHMe 3a  xapakTtepa Ha
Hem3npaBHoOCTUTe 6e3 HeobxoaMMOCT OT pasrnobsBaHe Ha
MawwHaTta. [uarHocTukata Moxe ga 6bge obwa u ene-
MeHTHa, Npeg MmbpBata Ce NocTaBs 3ajava Aa ce onpegenu
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paboToCcnocobHOCTTa Ha MallmHaTa, a npu BTopata ce Tbpcu
HeuanpaBHWAT Bb3en. OCHOBHUTE LEnM Ha TeXHWYeckata
AMarHocTKa ca HamansiBaHe Ha pasxoauTe Ha Tpya W Bpeme
33 PEMOHTHO 0BCNyXBaHe W MOEBTUHSIBaHE HAa PEMOHTHOTO
Bb3AelicTBME, NPU KOETO Ce MoBMWAaBa edeKTUBHOCTTA OT
W3M0N3BaAHETO HA MALLMHMTE.

LlenuTe Ha TexHMyeckaTa AMarHoOCTMKa Ce MOCTUraT ypes
pellaBaHe Ha CriedHNUTe YacTHU 3aaaun [2]:

-CBOEBPEMEHHO [Oa CE perucTpuypat U OTCTPaHAT Heusnpas-
HOCTUTE,

-npefoTepaTtABaHe Ha NpexaeBpeMeHEH PEMOHT Ha MaLLUWHW,
KOWTO Ce HamupaT B ﬂ06p0 TEXHNYECKO CbCTOAHKE,

-yBeNnn4yaBaHe Ha q)aKTVNeCKOTO pa60THO BpemMe Ha Ma-
LIKWHAaTa, 4Ype3 M3NMbSIHEHWE Ha PEMOHTHOTO Bb3AENCTBIE B
Hal7|-6ﬂaFOI'IpVI9|THVIFI MOMEHT,

MapameTpu Ha TexHMYecKaTa AUArHOCTMKA

3a onpeaenaHe Ha TEXHNYECKOTO CbCTOAHME NPU MaLLUHUTE
OWarHoCTM4yHUTE nNapameTpu morat aa 6'le,aT pa3feneHn Ha
TPpKU rpynn B 3aBUCUMOCT OT KOHTPONMPAHUTE MOKa3aTenn:

- BXOOHWTE 1 W3XOOHM TNOKAsaTeNM Ha MalunHaTa, 3a
GarepuTe ToBa ca o6ema M3konaHa 3eMHa Maca 1 pasxoaa Ha
eHeprus. Te ce CnefAT OT BrpageHuTe B HOBUTE WNM PEHO-
BMPaHM Garepy KOHTPOMEPW.

- NoKa3aTen BoAeLM A0 0TKa3 Ha MalllMHaTta ca CTeneHTa Ha
M3HOCBaHe, ﬂe(bOpMaLWIVITe, NyKHAaTUHUTE W KOPO3UATa Ha
MeTariHuTe 4acTu.

- KOCBEHW TMoKa3aTenn 3a paGOTOCI'IOCOGHOCTTa 06xeau4aT
00MKHOBEHO aKyCTUYHUTE W BI/I6paLlI/IOHHM CUrHanu reHepu-
paHn OT MallNMHUTE NPW TAXHATa pa60Ta. Kbm TsX npuHaa-
JNiexar CbLO TemMneparypata, XMapaBnn4yHoTO U NMHEBMATUYHO
HandaraHe, KaTo Te Morat Aa ce M3non3ear 3a ANarHoCThKa Ha
OTAENHUTE Bb3NN OT Garepa.

Hesasucumo ot M36paHVITe MOoKa3aTesin, KOHTPOITbLT MOXE Aa
6bae, kakTo NnepruoanyeH, Taka n HenpeKbCHar.

MeToau 3a onpegensiHe Ha CbCTOSAHUETO Ha
MEeXaHUYHMTE YacTu

MeToauTe 3a KOHTPOM Ha TEXHUYECKOTO ChCTOsIHIWE MoraT aa
Obaar pasgeneHn Ha apa Tvna. [Mbpeus ca MeTomu U3nCK-
BalLW MOKOM Ha MallMHaTa no BpeMe Ha obcneaBaHeTo, a npu
BTOpMSI TN e Heobxoaumo MaluHaTa ga 6bae B ekcnnoa-
Taums.

MeToau M3ucKBaLLK NOKOU Ha barepute

KanunspHu memodu

MeToauTe Ha MpOHMKBALMTE TEYHOCTM Ce npuraraT 3a
OTKPUBAHE Ha HEBMAMMM C HEBBLOPHXEHO OKO MOBLPXHOCTHM
pedekT upe3 obpasyBaHe Ha WHAMKATOPHW Crean Bbpxy
13CneBaHNTE MOBbPXHMHM W MOBWLLABAHE Ha KOHTpacTa M
BUOMMUTE pa3mepu Ha gedektute. KanunspHute METOAM CbC
3HaunTENHa [OCTOBEPHOCT CE MpunaraT 3a OTKPUBaHE Ha
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WNMDOBLYHN  NMYKHATMHW, MyKHATWHU  NONY4YeHW  crnep
TepmoobpaboTka, BCreacTBME HA yMopa Ha MaTepuana wumm
pecopmaumy, BbpXY W3KOBKW, 3aBAPEHW  CbEMHEHMS,

oTrmBKM W Op. Heobxogumo e gedektute ga nputexasar
KanunspHU CBOWCTBA, 3a Aa MoraT NecHO Aa Ce 3ambfeaTt C
MPOHMKBALLA TEYHOCT M [a ca B CbCTOsHWE Aa 1 3adbpxar
cred OTCTPaHABAHETO M OT W3cnedBaHata NOBbPXHWHA Ha
obekTa.

MaeHumHu memodu

YHuBepcaneH MeTof 3a OTKPUBAHE Ha NMYKHATWHM, LUYNnu 1
Apyrv gedektn no fetannure. [etannute ce HamarHuTBat u
AeeKTUTE Ce OnpesensT nopagu CBOMCTBATA Ha MarHUTHUAT
MOTOK [ M3MEHs! rofieMuHaTa M nocokata cu B 3aBMCUMMOCT OT
MarHuTHaTa NpoHMLAEMOCT Ha MeTana B aetanna. ledopma-
UMSiTa Ha MarHUTHOTO MoOfe Ce NPeaM3BKKBa OT pa3rvkaTa B
MarHUTHUTE CBOWCTBA W CE W3pa3siBa B pasnpedereHve Ha
MarHUTHUAT MOTOK WM MOSIBA HAa MarHWTHW MOMIOCK BbPXY
n3crnegBaHata MOBbPXHWHA. B HamarHuTeHo u3genue mar-
HWUTHUTE CWIOBM JIMHWW Ca PaBHOMEPHO pasnpegeneHn o
CEYEHNeTO, HO aKO MarHWTHUS MOTOK CpeLla MpensiTCTue C
Manka MarHuTHa MpoHULAemMocT (MyKHaTWHa, Lynma u ap.),
TOW Ce pa3ceiiBa oKoro Teau gedektu. Korato Te3un pedekty
ca Ha MOBbPXHOCTTa Ha U3LEnueTo, TO B MACTOTO Ha gedekTa
Ce noryyaBa MarHuTHa nonspusaLys.

PaduauuoHHU mMemodu

OcHoBaBaT Ce Ha CMOXHUTE MPOLECH NpW B3aUMOLENCTBUE
Ha WOHM3VpaLMTE JTbYEHMS C aTOMWUTE Ha M3crneaBaHuTe
MaTepuanHu cpegu. Pasnukata mexay OTAenHuTe paaua-
LiMOHHM METOAM Ce CbCTOM CaMO B HAYMHa Ha AETeKTUpaHe Ha
MPEMWHANOTO Npe3 KOHTponupaHust obekT mbyeHne. C Ham-
ronemu npeaumcTBa, MpOU3TMYALM [NABHO OT BUCOKaTa
YYBCTBMTESIHOCT KbM PeariHu exkcrnoataunoHHu AedekTn npu
[ETEKTMPaHeTo € paauorpadmyHusT metod. HeroBoto npuso-
XEHME B OCHOBHWTE NPOMMULLNEHN OTPACHM € Halk-MacoBo, a 33
OTFOBOPHM KOHCTPYKLMM M CbOPBXEHNS C NOBULLIEHA OMAacHOCT
3a0bITKUTENHO.

UyBCTBMTENHOCTTa HA PEHTrEHOBATa M Ha rama pagmo-
rpacusiTa 3aBuUCKU OT Tuna Ha AedekTa, OT BuAA Ha MaTe-
puana, OT pasmMepuTe W chopmaTa Ha KOHCTPYKUMSTA W HSKOM
apyv daktopu. 3a paguorpadmueH KOHTpON ce M3nonaysat
[MaBHO ABa TUMA MPOHWKBALM EMEKTPOMArHUTHW ITbYEHUs —
peHTreHoBu (Ro) u rama(y) - mbuu. Te ce pasnuyasat noMex-
[y CU MO AbMkMHATa Ha BbnHata . Camo Te3n ABa BuAA
MTbYeHMe WMMaT BWCOKA MPOHMKBALA CMOCOBHOCT, MO3BO-
nsBala Aa ce OTKPUBAT BbTpELHUTE AedekTn B MeTanuTe.
Teau ABa BMAa fTbuM Ca (HN3NYECKM UOEHTUYHM, HO pasnukaTta
C€ CbCTOM B HAUMHA Ha FEHEPUPAHETO WM.

Ynmpa3ssykogu memodu

Mpu TAX ce m3non3yeat 0COOEHOCTUTE W CBOWCTBATa Ha
YNTPa3ByKOBWTE BbIIHW, T€ NPEACTaBNABAT MEXaHUYHW Tpen-
TEHMs (ocumMnauuu) Ha aTtomuTe MMM MONEKYNUTE Ha Be-
LYEeCTBO OKOMO PaBHOBECHUTE MM MONOXEHMS. YNTPasByKOBM
BbiHK (Y3B) ce BbBexmaT B MaTepuana 3a onpepfensHe Ha
BbTpELHUTe JedekTy B TSX, KaKTO W 3a U3y4aBaHe Ha Jpyru
TeXHW cneyndmnyHm ceoicTBa. OCHOBHOTO MPUNOXeEHWE e
CBbP3aHO C YNTpa3BykoBaTa AECEKTOCKOMWS, OCTaHanuTe
Bb3MOXHOCTW ca AebenomMeTpusi, KOHTPONa Ha KOpo3usi, KaKTo
W 3a onpefensHe Ha enacTUYHWUTE KOHCTaHTW, Hannuue Ha
HanpexeHus, pasMep Ha 3bpHata u ap.



OCHOBHMTE METO/YM 32 KOHTPON Ca METOABLT Ha NPONbYBaHe
1 X0 UMMNYNCHUAT METOA, KaTo No-pa3npocTpaHeH e nocnea-
HUAT meTod. Tolt e ocHOBaH Ha CBOWMCTBOTO Ha Y3B ga ce
pasnpoCcTpaHsBaT NPaBoONMHENHO B €4HOPOAHO TBLPAO TANO
W [a Ce 0Tpa3siBa OT rPaHULMTE (CTEHMTE) HA TANOTO MM OT
HeLANOCTHOCT, KOUTO MpUTExXaBaT ApyrM akyCTUYHU CBOWCT-
Ba (MYKHATWHMTE, MOPW, Pa3CrosiBaHUs, KOPO3WOHHW $I3BU W
ap.). CTeneHTa Ha OTPaXEHMETO 3aBMUCKM TMABHO OT (puan-
YECKOTO CbCTOSIHWE Ha MaTepuana Ha rpaHudyHaTa MOBbpPX-
HWHa Ha oTpaxeHneTo. OTpa3eHMsT CHOM Ce aHanu3upa 3a
onpeaensiHe Ha Hanu4HNTe LedekTy.

MeToau no3BonsBalyM AUarHocTUKa B npoueca
Ha ekcnnoatauums Ha 6arepute

AkyemudHu memodu

3a pasnuka OT ynTpasBYKOBUTE NMpW aKyCTU4HUTE 3BYKOBUTE
BbITHU Ce Cb3faBaT 0T PasnuU4HUTE XNabuHW B U3CNEeABaHUTE
CbEOVMHEHVS. PasnnyHUTE YeCTOTW W Cuna Ha Te3W 3BYKOBM
CMrHanu, B CpaBHEHWE C ETanOHHWTe, MO3BOMABAT Aa Ce Mo-
ny4un nHGopmaLus 3a abconTHaTa ronemMuHa Ha xnabuHata
Ha W3CrefBanoTo cbeauHeHne To3u METOS € YHUBEPCAneH
MOXE [ia Ce WU3Mon3yBa 3a LWMPOK Kpbr cucTemM. Mpu obpasy-
BAHETO Ha enacTU4HU TPENTEHMS, KOUTO TEHEPUPA aKyCTUYHM
CUrHanM, MpaKTUYeCKW Y4acTByBaT BCUYKM ENEMEHTU OT
MallMHatTa nopagu KOETO aKyCTUYHUTE CUrHamM  HOCAT
[OCTaTb4HA MH(OPMALMS 38 ChCTOSIHUETO Ha BCUYKW AETainN
B KMHEMaTU4HaTa Bepura.

BubpayuoHHu memodu

OcHoBaBaT ce Ha (hakTa, Ye eHeprusiTa Ha ygapa B MoA-
BUXHUTE CbeAMHEHMS M aMNaUTygaTa Ha nopogeHata Bubpa-
LMSITa ca NpOMOpLMOHariHK Ha XnabuHaTa Ha CbeaMHEHMETO.
ToBa NO3BONSIBA, ako Ce WU3MEepW efuH OT napameTpuTe Ha
BMOpaLumTE (amMnnuTyaa, CKOPOCT UNK YCKOPEHUE) 3a AAfEHO
CbeAMHEHNE W CE CPaBHM C HOMMHAMHUTE My CTOMHOCTM, fa
Ce OLIEHN TEeXHUYECKOTO ChbCTOsHMe, 6e3 TOW fa ce pasrno-
6sBa. AnTepHaTMBHA Bb3MOXHOCT € C 13MepBaHe Ha yckope-
HWETO [1a Ce ONpeAensT CUNNUTE NPeaU3BUKBALLM KOHKPETHUTE
BMOpaLuu.

Tl KaTo aKyCTUYHUTE CUrHanW (LWyMbT) cb3gasaT BuGpa-
UuM, a BuOpauUuMTe reHepupaT WyM, B peguua cryyau Ha
AMarHocTvka Ha MallMHUTe Ce M3nonayBaT BUGPOAKYCTUYHM
MEeTOaM, OCHOBaBalUW Ce Ha aKyCTUYHUTE M BUOPALMOHHUTE
curHanm.

TeHzoMempuyHU Memodu

EkcnnoaTauusita Ha Garepute e CBbp3aHa C Bb3HUKBAHE Ha
MEXaHUYHN HaNPEXeHNsi B MeTanHaTa M KOHCTPYKLMS, CTOM-
HOCTTa Ha Te3W HanpexeHUs e MPOMopLMOHarHa Ha CuUnuTe,
MOMEHTUTE, MpeMecTBaHUsTa UMK AecopMaLmuTe, KOUTO
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npeau3BukeBaT. HapacTBaHETO Ha MEXaHWYHW HanpPeXeHus
Haf NPOEKTHO 3arNOXEHUTe e CUTYpeH MPU3HaK 3a NOCNeABaLLOo
aBapuiiHO CbCTOsHME. KOpEeKTHWAT aHanu3 Ha uM3mepBa-
TENHWAT curHan 6u Morbn Aa goeefe A0 CBOEBPEMEHHOTO
OTKpPUBaHE Ha 3apaxgally ce nospeau. MeTogbT e Mpunoxum
NPV BCUYKN METAITHM YacTV MOANOXKEHM Ha Aedopmauys.

3aknioyeHune

Hapepn ¢ GeacrnopHuTe MONOXMTENHN CTpaHu Ha MeToauTe
M3WCKBALLM MOKOM Ha MalUuHWUTE, B YCrioBuaTa Ha MuHu Ma-
prua M3TOK" U AMarHocTMKata Ha POTOpHWTe Barepu OCHOB-
HWTe HeJocTaTbUW Ce ABABAT HEBb3MOXHOCTTA 3a Henpe-
KbCHAaT MOHWTOPWHI W WHTErpauuWs B cucTemara 3a aBTo-
MaTu3auma Ha MalvHaTta. TexHUTe Bb3MOXHOCTW 3a Mpumno-
XEHWe ca OrpaHuYeHn camo Mpes BPeMeTO Ha NnaHoBUTE
PEMOHTV W B PEAKM CIy4am MpW TEXHUYECKOTO 0bCnyxBaHe.
Bbnpeku TOBa Te Ce M3MON3BaT 3a OLEHKA Ha OCTaTbYHUSA
pecypc, OTKpMBaHe Ha CKpUTU [JedekTh B MeTanHata
KOHCTpyKUMs, obcregBaHe Ha BbxeTata OT Mogema, 3a
NpoBepKa Ha MHOrO OTTOBOPHM 3aBapPbYHN CbeAUHEHNS U ..

AKYCTUYHUTE BMBPALIMOHHUTE M TEH3OMETPUYHUTE METOaM
3a Ge3paspylUMTeneH KOHTpOn NosBonsBaT peanuanpaHe Ha
HeNpeKbCHAT MOHUTOPMHT, KAKTO Ha OTAENHUTE Bb3nM, Taka 1
Ha MaluuMHuTe KkaTo ugano. Peanusauusta Ha aBTOMaTM4Ha
CICTEMa Ha KOHTPOS Ha TEXHUYECKOTO CbCTOsHWE 6M JoBena
[0 HamansiBaHe Ha aBapuitHUTe MpecTou, a HeobXoaMMOCTTa
OT BWCOKO KBAnMUUMpaH nepcoHan 3a paGoTa CbC Cre-
LManuaMpaHa uaMepBeaTenHa arnapaTtypa M olgHka Ha ocTa-
ThYHIS eKCTINoaTaLMOHEH CPOK, Lie Hamaree.

INuTepatypa

Mwuxoscku M., T1. Besa, A. 3axosa, Xp. Yykaues, KanunspeH

6e3paspywmteneH koHtpon, Codus 1998r.

Mbpxos H., lNopgbpkaHe M PEMOHT Ha MWHHATa MexaHu-
3auus, “TexHuka” Cochust 1991r.

Moxupaesa B. AHamu3 Ha TEXHWYECKUTE Bb3MOXHOCTM 3a
BMOpALMOHEH KOHTPON 1 AMArHOCTWKA Ha MMHHATa Mexa-
Hu3auwms. ABTomatuka u uHopmatuka ,6p. 3, 2010.

Copaes An., W. BvuBapos, K. MapuHos, be3paspywwuteneH
koHTpon, “TexHuka", Cochust 1984r.

Xamkuiicku M. TlocTuxeHus, OrpaHNYeHUst U TEHAEHUMM Ha
CbBpEMEHHaTa TEXHOMOMYHA AuarHocTvka. ABTomaTtuka
nHpopmaruka, p. 3, 2010.

WenpetoB K., MuHHM MawmHu (vacT BTOpa), “TexHuka’,
Cocpus, 1976r.

http://www.marica-iztok.com/bg/



http://www.marica-iztok.com/bg/

