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MOJEJIM U METOAM 3A AHAJIM3 HA CHUCTEMH 3A VIIPABJIEHUE HA
KAYECTBOTO (Monorpadust)

B monorpadmuara ,.Mopenm M MeTOAM 3a aHamM3 Ha CHCTEMH 3a YIpaBlICHHE Ha
KayecTBOTO” Ce pasriexJa €BOIIOLUATAa U eTaluTe, IIpe3 KOUTO IPEeMHUHABAT MOJEIATE
3a TPeJCTaBsgHE Ha CHCTEMHTE 3a yIpaBlleHHe, Oa3supaHH Ha CTaHAapTH Ha
Mexaynapognara opraHmsanust no craggaptuzamus (ISO) u mobpu mpakThku Ha
BOJICIIM OpPraHM3aluy B Tasd obusacT. Pasrienanu ca pa3iudHu METOJM 32 W3MEpBaHE,
aHaIu3 U OIEHsBaHE HAa e()UKACHOCTTA M €()EKTUBHOCTTA HA CUCTEMHTE 32 YIPaBIECHHE
Ha Ka4yeCTBOTO M MHCTPYMEHTHTE 3a OchbluecTBsiBaHETO uM. [IpejicTaBenu ca METOIMKH,
MOJeIM M aJlOPUTMH 3a OCHI'ypsBaHe Ha paborara Ha CHCTEMHTE 3a yIpaBJeHHE Ha
Ka4eCTBOTO, TAXHOTO M3MEPBaHE, aHAIM3 U OLEHABaHE, KaKTO U TAXHOTO moaoOpsBaHe
Ha 0a3aTa Ha aHAJIM3UPaHHUTE JaHHH.

MODELS AND METHODS FOR ANALYSIS OF QUALITY MANAGEMENT SYSTEMS
(Monograph)

In the monograph “Models and Methods for Analysis of Quality Management Systems”
the evolution and the stages have been considered, through which the models for
presenting the management systems pass, based on standards of International
Organization for Standardization and good practices of leading organization in this field.
Different methods for measurement have been considered as well as analysis and
evaluation of the efficacy and the effectiveness of Quality Management Systems and the
instruments for their accomplishment. Methodologies, models and algorithms have been
presented for assurance of the operation of Quality Management Systems, their
measurement, analysis and evaluation as well as their improvement on the basis of
analyzed data.




CTATHH B CITHCAHMSA 1 JTOKJIAIH HA KOH®EPEHIIUU:

I''7. HAYYHA NIYBJIUKAIIUA B MH3JAHUSA, KOHUTO CA PE®EPUPAHU H
HHAEKCUPAHH B CBETOBHOM3BECTHH BA3U JAHHHU C HAVYYHA
HHO®OPMAIINA

I'.7.1. Dichev, D. 1. Zhelezarov, N. Madzharov. System for Measuring the Attitude of Moving
Objects, using a Kalman Filter and MEMS Sensors. Comptes rendus de I'Académie Bulgare des
Sciences, Volume 72, 2019, ISSN 1310-1331. IF 0223 (Journal Citation Report®, Thomson
Reuters, Q4).

CUCTEMA 3A HU3MEPBAHE HA TIOJIOXKEHHUETO HA TIOJABWXHU OBEKTH,
bA3HUPAHA HA ®UJITHP HA KAJIMAH U MEMS CEH30PH

B paborarta e npeJcTaBeH eJMH HOB METOJ 3a U3MEpPBaHE Ha NapaMeTPH Ha JABMKELIH ce 00eKTH,
KOMTO JaBa BB3MOKHOCT 3a Cbh3/laBaHE HA W3MepBaTeNHM CHUCTEMH OT HOBO TOKOJIEHHE.
OcHoBHaTa KOHLENUMsS Ha MeTojJa ce 0a3upa Ha OINPOCTEHO TEXHUYECKO M3MbJIHEHHE Ha
OCHOBHMA MOJyJ, C LieJ HamajgBaHE HAa MHCTPYMEHTAJHUTE IPElIKM W HA JOMBIHUTE/IeH
u3MepBaTeleH KaHan, paboTell napanenHo € OCHOBHMS, YHMATO XapayepHO-copTyepHa
miatopMa TMO3BOJAABA peanusalds Ha aIrOpUTMHM, HACOYEHHM KbM OTCTpaHsBaHe Ha
JAMHAMUYHATA FpellKa B peasHo Bpeme. Paspa0oTeHa € KOHKpeTHa cHCTeMa 3a W3MepBaHe Ha
BIIOBOTO MOJIOKEHHe Ha JBMKell ce 0o0ekT. Bucokara AMHAMMYHA TOYHOCT HA CHUCTEMATa ce
OCUTypsiBa OT KOPUTHpall MOJYJ], W3MOJI3BAll CUTHAIA OT audepeHIuaniHo cBbp3anu MEMS
JKUPOCKOINHM W aflaliTUBCH aJropuThM, Oa3upan Ha metoaa Ha Kanmas.

SYSTEM FOR MEASURING THE ATTITUDE OF MOVING OBIECTS, USING A
KALMAN FILTER AND MEMS SENSORS

This work presents a new method of measuring moving objects parameters. Said method allows
the development of new generation of measuring systems. The basic concept that underlies this
method includes a simplified technical execution of the main module which aims at reducing
instruments’ errors and, in addition, ensures an extra measuring channel that works along with
the main one whose hardware/software platform allows the implementation of algorithms which
are directed toward real time dynamic error elimination. Drawing upon the proposed method,
there has been developed a concrete system for measuring the angular position of a moving
object. The high dynamic accuracy featured by the system is ensured by a correcting module
using signals from differentially connected MEMS gyroscopes and an adaptive algorithm based
on Kalman’s method.

I'.7.2. Madzharov, N. D., S. M. Hristov, D. A. Dichev, L. S. Zhelezarov. Some Problems at Dynamic
Contactless Charging of Electric Vehicles, Acta Polytechnica Hungarica, 2017, pp. 7-26. ISSN
1785- 8860. IF 0,844 (Journal Citation Report®, Thomson Reuters, Q3).

HAKOW TIPOBJIEMH IIPU JUHAMHYHO BE3KOHTAKTHO 3APEXJIAHE HA
EJIEKTPOMOBUJIN

HECTOHIU,HSIT JOKIaJa NpeAcTaBsa MpOy4YBaHE W aHAIM3 Ha OCHOBHHMTE nyﬁanauun OTHOCHO
NPOCKTUPAHETO, M3MCKBAHUATA W MpobiieMUTe HAa MHIYKTMBHHMTE CHCTEMH 3a O€3KOHTAKTHO
NpelaBaHe Ha eHeprus MpH AMHAMHUYHOTO 3apeK]aHe eJIeKTpHUecKH NpeBo3HH cpejactea (EVs).
Pa3rne,uaHH Cca pasnM4YHH TEOMETPHUYHH KOH(bHpraLIHH Ha NpcaaBaTCJIHH HaMOTKH (633HpaHH
Ha C€JHWHHYHa HJIH TOCJICIOBATEIIHO PasloJIOZKECHH HaMOTKH), MOHTHPaHKW B ITBTHOTO I[1JIATHO.
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AHanu3MpaHy ca pa3JUYHU PeKUMH Ha 3ape’kaHa Ha eNeKTpoMoOuna, CKOpOCT Ha TIPEBO3HOTO
Cpe/ICTBO, HMBA Ha MOIUHOCT W pa3Mepd Ha MpejaBaTejHarta HamMoTKa. Hskou npobiemu
OTHOCHO TEXHHMYECKMTE IapaMeTPH Ha 3apsJHAaTa CTAaHUMA M CHCTEMaTa 3a yNpaBlieHUe 3apsijia
Ha Oarepusra ca aHanusupanu. PazpaboTen u u3paboTeH € MPOTOTHMIT HA 3apsAHA CTAHIHA 3a
3aXpaHBaHe Ha MWHIYKTHBHa CHCTeMa 3a OE3KOHTAKTHO [peJaBaHe Ha MOLIHOCT, KOATO
ocurypsea mowHOocT 10-35 kW npu BB3aylIHA MeXAMHA MKy NpeaaBaTe/HaTa W MpUeMaHa
Ha yacTd 75-100 mm W xopusontanHo pa3MectBane = 200 mm. Pesynrature mokaseart, ye
cHCTeMaTa HaJleXK/HO TMpe/iaBa 3a/1ajleHara eJeKTpUYecKa MOIIHOCT NpH e(peKTHBHOCT OT OKOJIO
82-92% mnpu BUCOKa CTENEH Ha CTaOMIHOCT B paboTaTa Ha O€3KOHTaKTHHUS MOJYJ IIPH Pa3InYHO
pa3sMecTBaHe 10 X-y-Z U CbCTOSIHUE Ha aKyMyJlaTopHaTa Oatepusi.

SOME PROBLEMS AT DYNAMIC CONTACTLESS CHARGING OF ELECTRIC
VEHICLES

This paper presents a survey of the main publications and general design requirements and
problems of inductive power transfer systems for dynamic charging of electric vehicles (EVs).
The main different roadbed geometries, based on a single transmitter track and segmented
transmitter coil array have been discussed. Different case studies considering charging scenario,
vehicle speeds, power levels and transmitting and receiving coils geometry have been conducted.
Some problems about the design of charging station and EV side control system and energy
management system have been analysed. A prototype of a charging station has been developed
and built to supply inductive power transfer system which delivers 10-35 kW power at an air gap
between transmitting and receiving parts of 75-100 mm and horizontal misalignment of +/- 200
mm. The results have shown that the system can transfer the specified electrical power at
efficiency of about 82-92% and that the inductive power transfer module and its dynamic
matching during charging, exhibited high degree of stability under a misaligned (x-y-z)
condition and battery state of charge.

I'.7.3. Kostadinova, L., Shopov, N., Madjarov, N., Jelezarov, I. New computer-aided ultrasonic
technology for classification of factory produced bulgarian yogurt, Comptes rendus de 1 Academie
Bulgare des sciences, Sofia, 2015, VI 68 pp. 89-94, ISSN 1310-1331. IF 0,233 (Journal Citation
Report®, Thomson Reuters, Q4).

HOBA KOMIIIOTBPHO IIOAIIOMOI'HATA VIJITPABBYKOBA TEXHOJIOTHA 3A
KJIACHOHUKALIMA HA TIPOMHUIIJIEHO ITPOM3BEJNEHO BBITAPCKO KUCEIIO
MJISIKO

Hacrosmusar Joknaj mnpeactas pesylTaTHTe OT M3C/IEABAHMATA OTHOCHO MPUIATaHETO HA
Wavelet tpancopmaumna (WT) 3a cunTe3 Ha anropuThM 3a WAEHTH(MIMpaHEe KayecTBaTa Ha
Kucenoro miasko. Kracudukaumara ce M3BbplIBa CrOpel CbAbPKAHMETO HA MACIOTO W
TBHProBCKaTa Mapka, JeKjlapupaHa Ha eTUKeTa Ha MpoJaykTa. EXonokanuones MeTo/| ¢ MoMoITa
Ha MMIYJCH B YNTpa3ByKOBHMs [Mana3oH ce Mpuiara 3a TMoly4yaBaHe Ha IThpBOHAYajlHA
uHpopMalMs OTHOCHO KayeCTBOTO HA IIAKETHPAHOTO KHCEJIO MIIAKO. AHaJM3bT Ha
bpBOHavajHaTa MHGOpMauus ce oOpaboTBa upe3 METOJ 3a pa3rno3HaBaHe, Oasupanl ce Ha
oOyuena cucremaTa. Becuuku mapameTpu ce CHHTe3MpaT ¢ mnomolnta Ha Obp3a JUCKpETHA
BBJIHOOOpa3Ha Tpancdopmanus Ha Haar. OOydenust knacuduxarop, 6asupan Ha noaxon 3a ,,K
Hai-0nmskure cbeean™ (KNN) e npunoxkeH 3a kiacuuuMpaHe Ha KayeCTBOTO HA MAaKETHPAHO
Obarapcko kuceno misko. Obmara rpeuka npu kKracupuuUpaneTo e no-manka ot 1,5%.




NEW COMPUTER-AIDED ULTRASONIC TECHNOLOGY FOR CLASSIFICATION OF
FACTORY PRODUCED BULGARIAN YOGURT

This paper presents research results concerning the application of Wavelet Transform (WT) for
synthesis of symptoms for sensor identification of Bulgarian yogurt. Classification is done
according to butter content and the trade mark declared on the label of the product. Echolocation
approach using pulses in the ultrasound range is applied for obtaining initial information about
the state of the packed yogurt. Analysis of initial information has been processed by the method
of pattern recognition. All symptoms have been synthesized using fast discreet wavelet
transform of Haar. The trained classifier, based on the approach of K- Nearest Neighbours
(kNN) has been applied for classifying test set of packed Bulgarian yogurt. The general error of
classification is smaller than 1.5%.

I'.7.4. Dichev, D., 1. Zhelezarov, T. Karadzhov, N. Madzharov, D. Diakov. Method for Measuring
Motion Parameters of Moving Objects. In Proceedings of the 12th International Scientific and
Practical Conference, Volume III, 2019, Rezekne, Latvia, pp. 27-31, ISSN: 2256-070X (Scopus).

METO/I 3A USMEPBAHE HA ITAPAMETPU HA JIBUXKEHUE HA TTIOJIBUXHHU OBEKTH
B 1oknana e npeicraBeH HOB METOJ 3a W3MEpBaHE HAa BIVIOBUTE OTKJIOHEHWS Ha JIBUIKELIH Ce
obektH. [lpennoxkena e KOHKpeTHA M3MepBaTeslHa CHUCTeMa, MpeHa3HayeHa 3a W3MEpBaHe Ha
OopmoBo M KuneBo KiateHe, KpeH M audepeHt Ha kopab. Cucremara ce CbCTOM OT /Ba
W3MepBaTesH| KaHana, padotewy napanenHo. [TbpBuAT W3MepBaTesieH KaHajl € W3rpaied Bb3
OCHOBA Ha [IO3MLUMOHHMTE CBOMCTBA Ha (U3MUHOTO Maxano 3a u3rpaxaaHe Ha OasoBara
BepTHKana. Ypes BTOpHA KaHa ce OCUTypsiBa AMHAMHWYHATA TOYHOCT Ha cuctemarta. [IpuHuMneT
Ha paboOTa Ha BTOPMS KaHAl Ceé ChCTOM B KOPUTMpAaHE HA CHMIHAJIMTE OT I'bPBUS KaHAN 4pe3
uHdopmMams, noiydyarata ot auueiinn MEMS akcenepomerpu. 3a noBuiaBaHe Ha TOYHOCTTA
Ha M3MEpBaHe B CHCTEMAaTa ce W3MO0JI3Ba MOy 3a 0OpaboTBaHe Ha CUTHATHTE Ype3 alropUThMa
Ha Kanman.

METHOD FOR MEASURING MOTION PARAMETERS OF MOVING OBJECTS

This paper considers a new method for measuring the angular deviations of moving objects. A
specific measuring system is proposed to measure ship roll, pitch, heel and trim. The system
consists of two measurement channels operating in parallel. The first channel is built on the
positional properties of a physical pendulum so as to build the base vertical. The second channel
ensures the dynamic accuracy of the system. The principal of operation of the second channel
involve in correction of the signals from the first channel by using information obtained from
linear MEMS accelerometers. To increase system measurement accuracy, a signal processing
module is used through the Kalman filter algorithm.

I'.7.5. Dichev, D., 1. Zhelezarov, D. Diakov, H. Nikolova, R. Miteva. A model of dynamic error
within inertial impacts. MMA, 2019, Sozopol, ISSN: 978-1-7281-2213-7/19 (Scopus).

MOJIEJI HA TIMHAMUYHATA I'PEILIKA [1PH MHEPLIUOHHU BB3JIEUCTBU S

B paborara e mpejacTaBeH HOB METOJ 3a M3CJe/BaHE HA JMHAMHMYHATA IDEINKA HA CPEACTBA U
CUCTEMH 3a M3MEpBaHE Ha MapaMeTpH Ha JABIKELIH ce 06eKTH, KOMTO M03BOJIsABA JIa CE MOBMIIA
B 3HAYMTE/IHA CTEIEH TOYHOCTTA Ha aHaiu3a. MaTemaruueckuTe MOJENW ca Ch3NaJeHH Bb3
OCHOBA Ha e/lHa HOBa KOHIIETIIIHs, OCHOBaBala ce Ha (GpyHKUMATa, AeUHMpaINa HHEPLUMOHHATA
ChCTaBIIABAIIA, KATO CAMOCTOATETHA KOMIIOHEHTA, MPUTEKABALLA ONPEAeIeHH XapaKTepUCTUKH
M yyacTBalla BbB (popmupaHeTo Ha pesynrtara ot usMmepmane. EdukacHocTTa, nojesHocTra u

4



NpeIMMCTBaTa Ha NpeJCTaBeHUs MoJell ce 000CHOBABAT OT Pa3lIMPEHHUTE BE3MOXKHOCTH, KOHUTO
TOM MpeaocTaBs BbB BPh3Ka C aHAIM3a M CHHTE3a Ha CPe/ICTBA 3a W3MEpBaHe Ha MapaMeTpH Ha
ABWXKELM ce OOEKTH, BB3MOKHOCTUTE 3a (GOpMyJIHUpaHE HA alrOPUTMH M KPUTEpUH 3a
OINTHMH3HpaHe, KaKTO H 3a Cb34aBaHE HOBU MHTCJIEKTYAllHH H3MEpPBATEIIHKM CHUCTEMH C
HOﬂOGpBHH TOYHOCTHH I0KA3aTCJIH B JMHAMHWYEH PEIKHM.

A MODEL OF DYNAMIC ERROR WITHIN INERTIAL IMPACTS

This work presents a new method of investigating the dynamic error of devices and systems for
measuring parameters of moving objects, which allows for considerable enhancement of
accuracy analysis. Related mathematical models have been developed by employing a new
concept based on the function defining the inertial component as independent component which
features certain characteristics and is involved in the formation of measurement result.
Effectiveness, utility and advantages that characterize the presented model are the product of its
advanced capabilities which are demonstrated with regard to analysis and synthesis of devices
for measuring moving objects parameters, capacity to formulate algorithms and criteria for
optimization as well as to develop new smart measuring systems with improved accuracy
indicators in dynamic mode.

I'.8. HAYYHA IIYBJIUKAIIUSA B HEPE®EPUPAHH CIIMCAHUA C HAYYHO
PEIIEH3HPAHE HUJIA B PEJTAKTHPAHH KOJIEKTUBHU TOMOBE

['.8.1. Zhelezarov, I. S. Analysis and Evaluation of the Performance in Quality Management
Systems. EMoNT-2019. Vrnjacka Banja, Serbia. 2019.

AHAJIM3 U OLUEHABAHE HA PE3VJITATHOCTTA HA CHUCTEMH 3A VIIPABJIEHUE
HA KAYECTBOTO

B noknagsT ce pasriexaaT HOBMTE MOMEHTH 3a aHA/lW3 M OLEHsBaHE HA pe3yiNTaTHOCTTa Ha
cucTeMa 3a YINpaBleHMe Ha KayecTBOTO, Oa3upaHa Ha cTaHjaaptd Ha MesxayHapo/iHata
OpraHM3alus Mo cTaHaapTusanus. [IpecTaBsT ce MHIUKATOPUTE Pe3yIATATHOCT, EJIEeMEHTHTE 32
aHallM3 M OLCHSIBAHE Ha pe3ylTAaTHOCTTa HAa CHCTEMa 3a YNpaBleHWe Ha KauyecTBOTO, a Taka
cpllo ca o0000IeHM CTaHAapTHUTE MHCTPYMEHTH 3a OLEHSBAHE HA pe3y/lTaTHOCTTA.
PaspaboTenu ca MeTOAMKa M alTOPUTHM 3a aHAJM3 M OLCHSBAHE Ha CUCTEMa 3a yTpaBleHHE Ha
kadecTBoTO. [Ipn monGopa W mpuiaraHeTo Ha MOJENM W METOJM 3a aHAJIW3 HA CHCTEMaTa e
Heo0X0AMMO Ja ce IVIAaHUPAT PUCKOBE U BB3MOXKHOCTH, CBBP3aHHU C MPUIIOKAMOCTTA Ha H3bpanuTe
METOAH, aJCKBATHOCTTA Ha HHIHKATOPHTE Ha pPe3ylaTaTHOCTTA, HEOGXOL[HMOCTT& OT JONBJIHHTENHA
P!H(l]OpMa[II—'IH, PECYPCHOTO OCHTypsABaHE, HMBOTO Ha KOMIIETEHTHOCT M MOTHBALMATA Ha II€pCcoHala,
nmpeﬁnocm‘re 1 O4YaKBaHUsITA HA 3AaMHTEPECOBAHU CTPAHM.

ANALYSIS AND EVALUATION OF THE PERFORMANCE IN QUALITY
MANAGEMENT SYSTEMS

In the present paper new moments for analysis and evaluation of the performance in Quality
Management System have been considered which are based on the standards of International
Organization for Standardization. The indicators have been presented like performance, elements
for analysis and evaluation of the performance of Quality Management System as well as the
standard instruments for evaluation of the performance have been generalized. Methodology and
algorithm for analysis and evaluation of Quality Management System have been developed.
During the selection and the application of models and methods for analysis of the system, it is
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necessary to be planned risks and opportunities connected with the applicability of selected
methods, the adequacy of indicators of the performance, the necessity of additional information,
the assurance of resources, the level of competence and motivation of the personnel, the
necessities and the expectation of interested parties.

I'.8.2. XKenezapos, M. Yrparinende Ha pucka B CHCTeMa 3a ymnpaBjieHHe Ha KayecTBoTto. MHK
YHUTEX, I"'abpogo. 2019. ISSN 1313-230X.

VITPABJIEHHUE HA PHMCKA B CUCTEMA 3A VIIPABJIEHUE HA KAUECTBOTO
[IpeacraBs ce MeTOJMKAa 3a YIpaBJICHME HAa PUCKA M HEONpEesIeHOCTTa Ha pe3y/lTaTHTe OT
U3MEPBAHMATA B CHCTEMa 3a YIpaBJI€HME HAa KauyecTBOTO, 0a3MpaHa Ha HM3UCKBaHUATA Ha
cranjapra Ha [SO 9001:2015. C noMomuira Ha MeTOAMKaTa ce J]JaBa Bh3MOYKHOCT Jla C& MOCTUTHE
aJIeKBaTEH aHa/M3 Ha U3MepBATe/IHATA CUCTEMA, M3I10JI3BaHE HA CPEACTBA 3a H3MepBaHe, KOMTO
MMaT METPOJIOrMYHHM XapaKTEPUCTHKHM, OCUTYpsIBALlM MpoLeca Ha M3MEpBaHE M YMPaBICHHUETO
Ha pPUCKa BbB BCHYKM €Taly Ha Mpolleca Ha M3MepBaHe M KoHTpoa. PaspaboreH e Moaen Ha
ynpaBieHue Ha pucka, 6asupad Ha PDCA uukbna, B KOWTO c€ NPEACTaBAT OCHOBHUTE €JIEMEHTH
Ha BB3JEHCTBMETO M OLEHSIBAHETO Ha pHcKa. Pa3paboTeH e anropuTeM, B KOWTO ca OMKHCaHU
MOAXOAM 3a WAEHTHHMLMpaHe M aHalM3 HAa PHUCKA, BKIIOYUTENHO METOJIW, Oa3upaHu Ha
CTaTMCTHUYECKH AaHHM, BEPOATHOCTHU NMPOTHO3M M EKCIIEPTHH OLICHKH.

RISK MANAGEMENT IN QUALITY MANAGEMENT SYSTEM

In the present paper one methodology for risk management and uncertainty of the results from
measurements in the Quality Management System based on the standard requirements of ISO
9001:2015 has been presented. By means of this methodology an adequate analysis of measuring
system is afforded an opportunity to be achieved, utilization of measuring means which possess
metrological characteristics assuring the measurement process and the risk management in all
stages of the process of measurement and control. A model for the risk management is
developed that is based on PDCA cycle, in which the basic elements of influence and risk
assessment are presented. An algorithm has been developed, in which approaches for
identification and risk analysis are described including methods based on statistical data,
probabilistic predictions and expert assessments.

I'.8.3. Zhelezarov, 1., V. Dvorskiy, M. Prokofiev. Assessment of linear distortion in different
degrees of signals in telecommunication systems of information. UNITECH, Gabrovo, 2016, pp. II-
402-407. ISSN 1313-230X.

OLIEHKA HA JIMHEMHOTO W3KPUBSBAHE TI0 CTEIIEHTA HA PA3JIMYME HA
CHUI'HAJIMTE B TEJEKOMYHUKALIMOHHHU CUCTEMHU 3A 3AIIMTA HA
NHOOPMAILUA

H3scnenpana e ¢pyHKUMOHAIHA Npouedypa Ha U300p 3a OLCHKA Ha JIMHEHHOTO M3KPHBABaHE HA
CHrHajJMTe, YMHTO CTOWHOCTM MoraT Aa ObJaT M3MON3BaHM B NMPUEMHHMK, KoiTo oOpaborma
CHUTHAIIATE U3II0JI3BAlKH KOpenaTopy WK ceriacysasu ¢unrpu. [lpennoxken e MeToa 3a oLeHKa
Ha JIMHEHHOTO W3KPHBSBaHE 10 CTEIEHTA HA pa3iMyue Ha M3XOJHWTE CHIHAIM Ha peanHd WU
uaeaqHu cucremMu. Jinneiinure (aMnauTyaHu U Ga30BM) U3KPUBABAHUSA HA CUTHAIIUTE MO MBTS
Ha MpefapaHe Ha HMHGOpPMAlMA JOBENAAT 0 BIOIIABAHE HA OTHOLICHMETO CHTHAJ/IIYM Ha
BXOJla Ha ONTUMAaJHMUS NMPHEMHMK Ha cHCTeMara M BCJIEJCTBHE HA TOBa 10 IMOHH)KaBaHe Ha
BEPOATHOCTTA 3a MPABMJIHOTO HaMMUpaHe Ha curhana. [IpeasoskeHara B JoKiaja OlleHKAa Ha
JWHEHWHOTO HW3KPHMBABAaHE HA CUTHAJIMTE, OCHOBAHA HA OMNpPEAE/eHM pPasCTOSHUS MEKILy
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W3KPUBEHU U HEM3KPUBEHHW CHIHAIW B METPUYHO XMIOEPTOBO MPOCTPAHCTBO, MOKe e)eKTUBHO
Ja C€ H3I0JI3BA 3a M3YMUCIABAHE HAa BIOINABAHETO HAa OTHOLUIEHHUETO CHFH&J’E/IHYM MpHU HEroeparta
KopenauuoHHa oOpa0oTKa Ha CUTHAIMTE WIH CbrylacyBaHa (PUITpaUMs M 110 TAKBB HAYMH 3a
HOPMHpaHe Ha U3KPUBSIBAHETO.

ASSESSMENT OF LINEAR DISTORTION IN DIFFERENT DEGREES OF SIGNALS IN
TELECOMMUNICATION SYSTEMS OF INFORMATION

The functional selection procedure for evaluation of linear distortion signals is studied, whose
value can be used in a receiver that processes signals using correlators or matched filters. The
method for the estimation of linear distortion on the degree of difference of output signals of real
and ideal systems is proposed. The linear (amplitude and phase) distortions of signals in the path
of information transmission lead to deterioration of the signal-to-noise ratio at the input of
optimal receiver of the system and consequently up to reduction of the probability for proper
finding of signal. The proposed assessment in the paper concerning the linear distortion of
signals, based on definite distances between distorted and non-distorted signals in metrical
Hilbert space, can be used effectively for calculation of the deterioration of the signal-to-noise
ratio at its correlation processing of signals or matched filtration and in this way for
normalization of distortion.

I'.8.4. XKenesapos, Y. u I'. Ilgetanor. Akryanusupane Ha yuebGHuTe nporpamu B TY - ['abposo
cbryacHO u3KnckBanuaTa Ha 6uszHeca. MHK VHUTEX. N'aGpogo. 2014. pp. 111-326-330. ISSN 1313-
230X.

AKTYAJIUBUPAHE HA YYEBHMUTE [IPOI'PAMU B TEXHUYECKHW YHUBEPCHUTET -
I'ABPOBO CBI'JIACHO U3MCKBAHUJSITA HA BU3HECA

B noknaner ce npejacTaBd M3cieABaHe W aHanuz Ha cneuuduuHuTe OM3HEC HYXKIM 3a
CTELHAJIICTH B 00JIaCTTa HA MAllMHOCTPOEGHETO W M3MCKBAHMATA KbM TAX, 32 OCHI'YpsBaHE Ha
edeKkTUBHO axTyanu3Mpane Ha ydyeOHMTE NporpaMu MO MalMHOCTpoeHe BbB Dakynrera
»MaIlIMHOCTpOeHe M ypeaocTpoeHe™. Pe3ynratuTe OT TpeACTABMTENTHO NPOYyYBaHE, KOETO €
NPOBEAECHO B MHIYCTPHAIHU MpearpuaTus oT cektop "MalnHocTpoene", B NapTHLOPCTBO ©
bearapckata OpaHiioBara xamapa M0 MalIMHOCTPOEHE €a M3MOJ3BAHU 32 aKTyajlu3MpaHe Ha
yuebHM nnaHoBe M yuebHM mnporpamu B TexHWYecKHM YHUBepcuTeT - ['abpoBo. cBriacHo
M3UCKBaHUsATa Ha OM3Heca.

ACTUALIZATION OF CURRICULA IN TU-GABROVO ACCORDING TO THE
REQUIREMENTS OF BUSINESS

In the present paper, study and analysis of the specific business needs for specialists in the field
of mechanical engineering and the requirements toward them have been presented for assuring
the effective actualization of curricula about mechanical engineering in the Faculty of
Mechanical and Precision Engineering. The results from representative inquiry, which is carried
out in industrial enterprises from the sector of mechanical engineering in partnership with
Bulgarian Branch Chamber of Mechanical Engineering, are used for actualization of curricula
and syllabi in the Technical University of Gabrovo according to the requirements of business.




I'.8.5. Radovanovich, M., G. Brabie, 1. Zhelezarov. Investigation on surface roughness of carbon
steel machined by abrasive water jet. 35th International conference on production engineering.
Kraljevo - Kopaonik, Serbia. 2013. p. 133 — 136. ISBN 978-86-82631-69-9.

WU3CJIIEABAHE HA TPAIIABOCTTA HA OBPABOTEHA IIOBBPXHOCT HA
BBIJIEPOAHA CTOMAHA YPE3 ABPASUMBHA BOJIHA CTPV I

B noknana ce npeanara U3cieABaHe HA IPAMaBOCTTa HA TIOBBPXHOCTTA HA BBIVICPOHA CTOMaHA,
oOpaborena upe3 abpa3uBHa BoAHA CTpys. EKCNIEpUMEHTHT 3a rpanaBocTTa HAa MOBBLPXHOCTTA
U3M0J13Ba MBJIHO (DAKTOPHO IUIaHMpaHe ¢ TpU (akTopa HA [Be HHUBA: CKOPOCT HAa abpa3uBHUS
MOTOK, CKOPOCT Ha JBHJKEHHE W PABHOMEPHOCT Ha ps3aHe. 3a OMpeAesHE BIMAHHUETO Ha
(axropuTe BbpPXY rpalaBoCTTa Ha MOBLPXHOCTTA CE M3I10J13Ba aHAJIM3 HA CPEJHUTE CTOHHOCTH U
AMCNIEpCHOHEeH aHanu3. PerpecoHeH aHamM3 ce M3MOJI3Ba, 3a ]a Ce HaMepH KOpenalusaTa MexIy
rpanaBoCcTTa Ha TMOBBPXHOCTTAa W (pakTopuTe Ha mporeca. [TOBBPXHOCTHATA TpanaBocT Ha
netainure, odpadoreHd ot abpas3uBHA BOJHA CTpys, € €lHAa OT HAH-3HAYMMUTE KAuyeCTBEHW
XapaKTepUCTUKH. JINCTIepCHOHHMAT aHAIU3 [MOKa3Ba, Ye CKOPOCTTa Ha JBMKeHHE e dakTopa ¢
Hal-3HaYMM MPHHOC.

INVESTIGATION ON SURFACE ROUGHNESS OF CARBON STEEL MACHINED BY
ABRASIVE WATER JET

Investigation on surface roughness of carbon steel machined by abrasive water jet is proposed in
this paper. Full factorial design of experiment with three factors, abrasive flow rate, traverse rate
and standoff distance, and two levels is employed to investigate surface roughness. The analysis
of means and analysis of variance are employed to determine influence of factors on surface
roughness. Regression analysis was used to find correlation between surface roughness and
process factors. The surface roughness of the parts machined by abrasive water jet is one of the
most significant quality characteristic. ANOVA showed that traverse rate is the most significant
factor with contribution.

I".8.6. Zhelezarov, 1. S. Analysis of measuring systems for control according to quantitative and
alternative character. RadMI 2013. Kopaonik, Serbia. 2013. p. 619 — 622. ISBN 978-86-6075-042-8.

AHAJIM3 HA HW3MEPBATEJIHU CHUCTEMMW 3A KOHTPOJI IIO0 KOJIMYECTBEH U
AJITEPHATHUBEH [TPHU3HAK

B HacTOALIMAT JOKIand C€ pasriexaga alropuTeM 34 OCBIIECTBABAHE HA aHalHW3 Ha
HM3MEPBATCJIHN CHUCTEMH 3a KOHTPOJI I10 KOJHYECTBCH W AJITCPHATHBCH IIPH3HAK. Ocobenoctn
MpU aHalW3a ca MOBTOPSIEMOCTTAa WM BB3MPOU3BOAMMOCTTA HA CpeJICTBA 3a W3MEpBaHE W
H3MEPBATEIHUTE CUCTEMH MNPH KOHTPOJ NO KOJIMYECTBEH M alTEPHATHBEH NMpPU3HAK. AHaIU3BT
Ha CpE€ACTBaTa 3a M3MCPBAaHC W U3MEPBATCIIHUTE CUCTEMH JaBa BB3MOXKHOCT Ja 6’bﬂaT OUCHCHH
CTaTUCTHYECKaTa CrocoOHOCT Ha cpejacTBaTa 3a H3MepBaHe W HM3MepBATENIHUTE CHCTEMH,
Ka4YeCTBOTO Ha HU3MEPBaHUATA W KOHTpPOJa, 00EKTUBHOCTTA Ha Pe3yJaTaTUTEC W AaHHHUTEC OT
HM3MEPBAHETO, YCTAHOBABAHE Ha TIIOCICIACTBHA OT TIPEHIKH TIpH KOHTpOJia W PpEelIEHUA 3a
pasnope:KAaHeTo ¢ JajileH MPOAYKT WM mpolec. Exun oT Hali-yecTo mpunaraHuTe MeTOAM 3a
aHaJlu3 Ha U3MEPBATE/IHH € CBBP3aH C MOBTOPAEMOCTTA M BBE3NPOU3ZBOAUMOCTTA.

ANALYSIS OF MEASURING SYSTEMS FOR CONTROL ACCORDING TO
QUANTITATIVE AND ALTERNATIVE CHARACTER

The paper deals with an algorithm about accomplishment of analysis of measuring systems for
control according to quantitative and alternative character. Special features during analysis are
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the repeatability and the reproducibility of measuring means as well the measuring systems for
control according to quantitative and alternative character. The analysis of measuring means and
measuring systems affords an opportunity to assess the statistical capability of measuring means
and measuring systems, the quality of measurements and control, the objectivity of results and
data from measurement, the establishment of consequences from errors during control and
decisions about the order of given product or process. One of the most frequent by applied
method for analysis of measuring systems is connected with the Repeatability and the
Reproducibility.

I'.8.7. Zhelezarov, I. S., G. T. Tsvetanov, P. Z. Panayotov. Control of the involute cylindrical gears
with an asymmetrical tooth profile. RadMI 2013. Kopaonik, Serbia. 2013. p. 293 — 298. ISBN 978-
86-6075-042-8.

KOHTPOJI HA EBOJIBEHTHHMTE LIMWJIMHAPUYHH 3bBHU KOJIEJIA C ACUMETPUYEH
[TPO®UJI HA 3BbBUTE

[Tpu eBONBEHTHM LUMITMHAPUYHM 350HU NPEJABKU ¢ aCHMeTpUYeH NMpodun Ha 360UTe BH3HUKBAT
3aTPYJHEHUA C MW3MepBaHE W KOHTPOJ Ha TEXHOJOTHYHHWTE pa3Mepu. ToBa orpaHuyasa
HM3II0JI3BaHETO Ha M3BECTHHUTE CTAHAAPTH M 3aBUCHMOCTH KAaTO BHACA [1OIILIHHUTE/IHH cnyqaﬁﬂn
rpeLlKK B U3MEPBAHETO, KOMTO ca reoMETpHYeH cOOp OT paauaNnHu M TaHreHUManHu. B noxnana
ce mpejara M3MoN3BaHETO Ha pa3Mepa Mo PoJIKM KaTo YHUBEpCcaseH NpH OnpejeisiHe CTeneHTa
Ha TOYHOCT Ha Ko.J1ejila ¢ aCMMCTPHUYCH l'[pO(l)PUI Ha 360UTE HPpeE3 M3MOJIZBAHETO MY 3a KOHTPOJI Ha
paauansoto Ouene. IlpeacTaBeHM ca 3aBUCMMOCTM 3a OMpejeNsHEe Ha pasMepa MO POIKH 3a
acuMeTpuueH 3b0eH mnpodun ¢ u 6e3 HakiIOH Ha 3bOMTE. B3 OocHOBa Ha TAX e paspaboTen
MOIM(HIIMpaH ypea 3a Onpee/siHe Ha TO3H pasMep NpH HedeTeH Opoil 350 M M3KJIIOYBAHE HA
TAHTCHLUWAJIHUTE I'PELIKH TIPH U3MEpPBaHE.

CONTROL OF THE INVOLUTE CYLINDRICAL GEARS WITH AN ASYMMETRICAL
TOOTH PROFILE

In the case of involute cylindrical gearings with an asymmetrical tooth profile difficulties appear
with the measurement and the control of technological dimensions. That limits the utilization of
well-known standards and dependences as it adds additional accidental errors in the
measurement which are geometrical sum of radial and tangential ones. In the present paper the
utilization of dimension by rollers as universal during determination of the accuracy degree of
gears with an asymmetrical tooth profile by means of its using for controlling the radial run-out
has been suggested. Dependences for determining the dimension by rollers about an
asymmetrical tooth profile for spur and helical gears have been presented. On the basis of them,
a modified device for determining of that dimension at odd number of teeth and elimination of
tangential errors during measurement has been developed.

I'.8.8. JKenezapos, M., Metoau 3a nuiin ynpasnenue u npoussoactso, MHK VHHUTEX, IMa6poso,
2011, 11-429 - 11-433, ISSN 1313-230X.

METOJIH 3A JIMMH YIIPABJIEHWE W ITPOM3BOJICTBO

B nacTosiua JoK&a4 ca CUCTEMAaTHU3MPaHU METOAM 3a ONTUMM3MpPaHE Ha YIPaBJICHHETO U
NpOM3BOJACTBOTO KAKTO M MOA0OpsBaHE Ha I'bBKaBOCTTA, €(PUKACHOCTTa U eeKTHBHOCTTA HA
MPOLIECUTE; OCHrypsBaHe Ha KayecTBOTO M CPOKOBETe 3a JOCTaBKa MpH HaMalsiBaHE Ha
MPOU3BOJACTBEHUTE 3ary0M M pasxoJuTe CBBpP3aHM ¢ KauyecTBOTO. JIMiiH e ympaejieHcka
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bunocodus, 3a cb3gapaHe Ha KOHKYPEHTEH MpPOJAYKT, 4Ype3 eJMMHHMpaHe Ha OCHOBHMTE
M3TOYHMLM Ha HeedekTuBHOCT (3aryOm). Cucremaruzupanero Ha JluilH metroagure nasa
BB3MOXKHOCT Aa OBJaT MoAOpaHu U BHEJIPEHH, B MPEANPUATHE UM OTJEeNIHH HErOBH 3BEHa, Hali-
MOAXOAALIMTE MPAKTUKK 338 ONTUMH3WMpAHE HA MPOM3BOACTBOTO, HamalsBaHe Ha 3ary0ure W
noao0psiBaHe Ha KA4YeCTBOTO HA NMPOW3BEKAAHATA MIPOLYKLIHSL.

METHODS FOR LEAN MANAGEMENT AND MANUFACTURING

In the present paper methods for optimizing of the management and the manufacture are
systematized as well improvement of the flexibility, the efficacy and the effectiveness of
processes; assurance of the quality and the terms of delivery at decrease of the production losses
and the expenses connected with the quality. Lean is managing philosophy for making a
competitive product by means of elimination of the basic sources of non-effectiveness (losses).
The systematization of Lean methods affords an opportunity to be selected and implemented, in
the enterprise or its separate units, the most suitable practices for optimizing of the manufacture,
decrease of the losses and improvement of the quality of manufactured products.

I'.8.9. Zhelezarov, I. S., S. K. Simeonov. External and Internal Measuring and Assessing the Quality
Management System in a University. Competence of contemporary specialist: The unity of theory
and practice. Kaunas, Lithuania. 2011. ISSN 2029-4557.

BBHIIHO W BDBTPEIIHO WM3MEPBAHE W OIEHABAHE HA CHUCTEMA 3A
VIIPABJIEHUE HA KAYECTBOTO B'bB BUCILE YVUMUJIMILE

B nacrosimuAT J0K7naj ca NpeiAcTaBeHH KOMIOHEHTHTE Ha CUCTEMA 3a BBTPEIIHO W BBHHIUHO
U3MEpPBAaHE M OLEHABAaHE HAa CHUCTEMAaTa 3a YIIPABJICHHE HAa KAuYECTBOTO BbB BUCIUE YYMIIMLIE.
Ypes npusarase Ha CbBPEMEHHHM METO/IM M TEXHUKH 3a U3MEPBAHE M YNpaBleHUE HA KaUueCTBOTO
Ha oOpasoBaTeNHWA TMPOAYKT, MO BpEMe Ha peanu3alusTa Ha HEroBHA JKH3HEH LMKBJ €
OCHUTYpEHa BB3MOKHOCT KbM PBKOBOJCTBOTO HAa BMCLIETO YYMJIMILE A YIPAB/IABA [POLIECUTE
ype3 00EeKTHBHM JAaHHM, HO KOrato € HeoOXOJMMO Ja IpeArpueMe KOpUrMpauy AeicTBUA 3a
nofodpspaHe Ha CUCTEMaTa U KauecTBOTO Ha MpoJyKTa. EqHa oT Hal-Ba)KHMTE NMPEINOCTaBKH 3a
J0Ka3aTelncTBO Ha edeKkTHBHaTa padoTa Ha cHcTeMara 3a YNpaBleHHE HAa KayeCTBOTO BbB
BUCLUMTE YYHJIMILA € pa3padoTKata U (YHKLHMOHHPAHETO HAa CUCTEMA 33 HEHHOTO BBTPEIIHO W
BBLHUIHO M3MEpBaHE M oueHsABaHe. M3mepBaHeTo Ha yJOBIETBOPEHOCTTA HAa KIMEHTHTE BBHB
BUCIIE YYWIWINE, BBTPEIIHUTE W BBHIIHH OJWTH Ca MOIIHM HMHCTPYMEHTH 3a MOCTOSHHO
no00pABaHE HA Ka4eCTBOTO HA 00y4YeHHe.

EXTERNAL AND INTERNAL MEASURING AND ASSESSING THE QUALITY
MANAGEMENT SYSTEM IN A UNIVERSITY

In the present paper components of the system for internal and external measuring and assessing
the Quality Management System in a University have been presented. By applying the up-to-
date methods and techniques for measuring and managing the quality of educational product,
during realization of its life cycle, one possibility is provided towards the Leading Management
of the University to manage the processes by means of the objective data, but when required to
undertake correcting actions for improving the system and quality of the product. One of the
most important preconditions about evidence of effective working of Quality Management
System in the Universities is development and functioning of System for its internal and external
measuring and assessing. The measurement of satisfaction of the customers in University, the
Internal and External Audits are powerful instruments for constant improving the quality of
tramning.
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I'.8.10. Zhelezarov, L. S. Classification of the statistical methods for quality management. Radmi
2011. Sokobanja, Serbia. 2011.

KIIACUOUKALIMA HA CTATUCTUYECKHUTE METOJIM 3A VIIPABJIEHME HA
KAYECTBOTO

B HacTOAmMAT MAOKNAA ce TpencTaBs KJIacM(DUKALMA HA CTATHCTHYECKUTE METOAM 3a
ynpaBjleHHe M 10100pABaHE HAa KauyecTBOTO M TAXHOTO MPAKTUYECKO [PUIIOKEHME.
CucTeMaTH3MpaHU Cca M3BECTHM CTAaTUCTUYECKM METOAM, KaTO pa3BUTHE MOKe Ja Obje
perucTpupaHo TNpU MeTOAMTe 3a MnojobpsBaHe Ha KavecTBOTO. PaspabGoTBaHeTo W
OCBIIECTBIBAHETO HA MPOrpaMa 3a YIparieHre Ha KayeCTBOTO € HEMMCIMMO 0€3 H3M0I3BaHETO
Ha CTaTUCTUYEeCKU MeToau. Ha ChHBpeMEHHMs eTaln CTATUCTMYECKHTE METOAM C€ M3IOJ3BAT B
npoleca Ha KOMyHHKalMs ¢ KIMeHTA, MPOeKTHpaHe Ha NMPOJYKTAa WM yCyraTa, ynpaBlieHue Ha
NMpOLECHTe, YNpaBieHHe HA CPEJCTBATAa 32 U3MEpPBAaHE M TMPH OCHINECTBSIBAHE Ha KOHTPOJA Ha
KauecTBOTO. [logo6psABaHETO Ha Ka4yecTBOTO, NMPH ONTHMHM3MpaHE HA IPOU3BOACTBOTO H
(GbuUpMEHOTO yMpaBieHHe, € MPSKO CBLP3aHO € Pa3BMTHETO HA CTATMCTHYECKUTE METOJH 3a
yIpaBlIeHHe U Mo00psiBaHe HA KAYeCTBOTO.

CLASSIFICATION OF THE STATISTICAL METHODS FOR QUALITY MANAGEMENT
In the present paper a classification of the statistical methods for managing and improving of the
quality has been made as well their practical application. Known statistical methods have been
systematized as development can be registered at the methods for quality improvement. The
development and the accomplishment of programme for quality management are unthinkable
without the utilization of statistical methods. At the up-to-date stage, the statistical methods are
used in the process of communication with the client, design of the product or the service,
management of the processes, management of the measuring means and during accomplishment
of the quality control. The quality improvement during optimization of production and firm
management is directly connected with the development of statistical methods for managing and
improving of the quality.

I'.8.11. JKenezapos, . C. [TorTopseMOCT ¥ BB3NPOUBOJUMOCT Ha M3MepBaTenHH cuctemu. MHK
YHHUTEX 2010. I'abpogo. 2010 r., crp. 11445 — [1448. ISSN 1313-230X.

[TOBTOPAEMOCT U BB3ITPOMBOJJMMOCT HA UBMEPBATEJIHU CUCTEMHU
CBbBpPEMEHHUAT MOAXO/ 33 OCHIypsiIBAHE HA Ka4e€CTBOTO HAa W3MEPBAHMATA W KOHTPOJ M3HUCKBA
OTYMTaHE Ha BCHYKM (aKTOpH, KOWUTO BIMSAT HA H3MepBaTenuus mnpouec. Msmomsear ce
pa3NMyHM METOJM 3a OlLleHKa Ha Ka4yecTBOTO HAa M3MEpBATENIHUTE CUCTEMH KaTo e/IMH OT Haii-
[pUIaraHus MeTOJ B IPAKTHKATa € aHajiu3a Ha [0BTOPSEMOCTTAa M Bb3IPOM3BOAMMOCTTA.
AHanM3bT Ha CPEJCTBaTa 3a U3MEPBAaHE M M3MEPBATEIHUTE CUCTEMH JaBa Bb3MOXKHOCT Ja Obaar
OLIEHEHH CTaTHCTHYEcKaTa crnocoOHOCT Ha CpeAcTBaTa 3a H3MEpBaHE W H3MEpBaTEeIHHTE
cuctemH. [losyyaBaneTo Ha 1o-BMCOKa CTOHHOCT Ha NOBTOPSIEMOCTTA MOXe Ja ObJaT CBbP3aHO
C rpelka IMpH KW30opa Ha CpeicTBOTO 32 U3MEpBaHE, MOBpPeJa Ha CPeACTBOTO 32 W3MEpPBaHe,
HernpaBUJIeH METOJ 3a HM3MepBaHe, a 3a TMO-BHCOKATA CTOMHOCT Ha BB3MPOHU3BOAMMOCTTA
npuyMHaTa TpsOBa Ja ce ThPCH B ONepaTopa U Heropata KBaJluduKauus, rpellky [py OTYUTaHe
Ha M0KAa3aHUATA UM U3T0NI3BAHKS METO/I.

REPEATABILITY AND REPRODUCIBILITY OF MEASUREMENT SYSTEMS
The up-to-date approach for assuring the quality of measurements and control requires
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accounting-for all factors which influence on the measurement process. Different methods are
used about the quality estimation of measurement systems as one of the most applied method in
practice is the analysis of repeatability and reproducibility. The analysis of measuring means and
measurement systems affords an opportunity to be estimated the statistical capability of
measuring means and measurement systems. The receiving of higher value of the repeatability
can be connected with an error during the selection of the measuring mean, damage of the
measuring mean, irregular method for measurement, but about higher value of the
reproducibility the reason should be sought in the operator and his qualification, errors at
accounting-for the indications or the used method.

['.8.12. Zhelezarov, ., Improvement of Integrated Management Systems. Radmi 2010. Donji
Milanovac, Serbia. 2010. ISBN 978-86-83803-22-4.

ITOJJIOBPABAHE HA MHTETPUPAHU CHUCTEMU 3A VIIPABJIEHUE

B macroAmuAT noKnajg ce pasrieskaaT BB3MOXKHOCTH 3a MoAoOpsBaHe HA eJHU OT Hai-4ecTo
MpularaHuTe UHTErPUPaHK CUCTEMH 3a YNpaBJeHHe, a UMeHHO 6a3upaHuTe HAa U3MCKBAHUATA HA
cragaaprure ISO 9001:2008 - cucremu 3a ynpaBineHue Ha KauecTtBoto, ISO 14001:2004 —
CUCTEMHM 3a ynpapjieHue Ha okosHata cpega M OHSAS 18001 — cucteMu 3a ynpaBjieHHe Ha
3apaBeto M OesomacHoctra mnpu  pabota. C mnpuiaraseto Ha pasiduHUTE BHAOBE
CTaTMCTMYECKUTE METOJM Ce€ OCHTYpPsiBa BB3MOXKHOCT Ha PHKOBOJICTBOTO HA OpraHM3alMATa aa
yTrpaBisBa U noaoOpsiBa MpolecuTe ¢ MOMOLITa Ha O0EKTHBHH JaHHH, a IPH HeoOXOAUMOCT Ja
npeanpueMa KOHKpPETHH KOpMrupally AeicTBus 3a nojo0psiBaHe Ha UHTerpypaHara cucTemMara
3a ynpasineHue.3a epuKacHOTO (GYHKUMOHMpAHE HAa HHTETPHUpaHA CHCTEMa 3a YIIpaBJIEHHE,
CHOTBETCTBALA HAa W3MCKBaHMATA Ha crangaptute ISO e neoOxoaumo jaa ObAaT npuiaraHu
KOPMTMpally W NPeBaHTHBHY JEHCTBHUS 3a N0100psBaHe Ha cucTemara, 0a3upanu Ha 00eKTUBHU
JAHHU PErMCTPUpPaHH, CUCTEMaTH3MPAaHM W AaHANM3MPaHM C TMOMOIITA HA ChBPEMEHHH
CTATUCTUYECKU METOIU.

IMPROVEMENT OF INTEGRATED MANAGEMENT SYSTEMS

The present paper deals with the opportunities for improving one of the most frequently applied
integrated management systems, namely these ones based on the requirements of the following
standards: ISO 9001:2008 — Quality management systems, ISO 14001:2004 - Environmental
management systems and OHSAS I8001:2007 — Occupational health and safety management.
By applying the various types of statistical methods, a possibility is assured for the organization
management to manage and to improve the processes owing to objective data as well as in case
of necessity to undertake concrete correcting actions about improvement of the integrated
management system. For effective functioning of integrated management system corresponding
with the requirements of standards ISO, it is necessary correcting and preventive actions about
improvement of the system to be applied which are based on objective data- registered,
systematized and analyzed by means of up-to-date statistical methods.

I".8.13. Zhelezarov, 1., Analysis of measuring devices and measurement systems. Mechanical
Engineering in XXI Century. Nis, Serbia. 2010. p. 199 —200. ISBN 978-86-6055-008-0.

AHAJIM3 HA CPEJICTBA 3A USMEPBAHE M USMEPBATEJIHU CUCTEMH
B HacToAmMAT 10KNaj ce pasriekaaT pa3sInyHM MOAX0AHM 3a M300p Ha CPeACTBO 3a U3MEPBAHE
WJIM W3MEpBaTE/IHA CHCTeMa, KaKTO W OLEHSIBAHETO HA BJIMSCLIMTE BHPXY M3MEpBaTeHUS
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npouec Ha QaxkTopure, 3a Aa ObJe OCMIYpeHO KAayecTBO HAa M3MEpBaHMATAa. AHAJIM3BT Ha
cpeacTeara 3a HMUIMEPBAHE W M3MEPBATEIHUTE CHCTEMM T103BOJIsABa Jia 6’b,ﬂaT OLCHCHHU
KayeCTBOTO Ha pe3yJiTaTa OT HM3MECPBaHHATA W KOHTPOJIa, 4 TaKa ChUIO H crocoOHOCTTAa HA
CPeJCTBOTO 3a M3MEpBaHe M W3MepBaTesHaTa cucrema. PaspaGoTeHM ca MOjes Ha mpoleca Ha
aHajlli3 Ha CpPEeACTBO 3a M3MEpPBaHE WJIM M3MEPBATE/IHA CHCTEMA, 4 TaKa CBhIIO aJITOPHTHEM 3a
peallM3paHe Ha aHaJli3a Ha CPEACTRBO 3d USMCPBaHE MUJIM U3MEPBAaTEJIHA CUCTEMA.

ANALYSIS OF MEASURING DEVICES AND MEASUREMENT SYSTEMS

The present paper deals with different approaches about a selection of measuring device or
measurement system as well as the evaluation of factors influencing on the measurement process
in order to be assured the quality of measurements. Analysis of measuring devices and
measurement systems allows to be evaluated the quality of result from the measurements and the
control as well the capability of measuring device and measurement system. A model of the
process for analysis of measurement device or measurement system as well an algorithm for
realizing the analysis of measurement device or measurement system have been developed.

I".8.14. Zhelezarov, 1. Optimizing the processes of quality measurement and control. Radmi 2009.
Vrnjacka banja, Serbia. 2009. p. 956 — 959. ISBN 86-83803-20-4.

OINTUMU3UPAHE IMTPOIUECHUTE HA USMEPBAHE U KOHTPOJI HA KAYECTBOTO

3a ONTUMM3MpAHE HA NPOLECUTE HA U3MEPBAHE M KOHTPOJ HA KaYeCTBOTO € Bh3MOXKHO Ja Obae
u3non3eano [InanMpane Ha excrmepuMeHTa M MO KOHKpeTHO mojaxoaa Ha Taryuu. Bepcusra na
Taryuu BK/IIOYBA N€HHOCTUTE N0 MOArOTOBKA M MJIAHUPAHE HA EKCNIEPUMEHTA, Pealn3alusaTa My
M aHalM3a Ha pe3yJITaTuUTe, NMPH KOHKPETHH METOAM 33 U3MEPBAHE U KOHTPOJ HA KAaueCTBOTO.
[Inanupanero e mbpBaTa M Haili-BakHa CTBNKAa B Mpolieca Ha ONTHMHU3Mpane. [InanupaneTo
M3UCKBA CTPYKTypHpaH OpeiHCTOPMUHT ¢ YJICGHOBETe Ha eKuIa Ha npoekta. Tpsabea ga ce gaae
OnucaHMe HA NPOCKTa M YYacTHULUTE B HEro, OOCKTHTE M KpPUTEPUHUTE 3a OLCHSBaHE,
BKIIOUMTENHO (hakTopuTe M HHMBaTa. CrneABa ochblllecTBSBaHE HA €KCMEpUMEHTa, chrOupaHe Ha
JJaHHU W NOArOTOBKA Ha Pe3yJITaTHTE U OCHLIECTBSBAHE HA AMCIIEPCHOHEH aHAMU3 MPH KOHTO ce
onpeJenaT onTumanHute Yyciaoeua. CrelBaT M3BOAM M TPENOpPbKM 32 HAMalsdBaHe Ha
pa3celiBaHeTO U MOTBBKIEHUE HA PE3YNTATHTE OT eKCIIePUMEHTA.

OPTIMIZING THE PROCESSES OF QUALITY MEASUREMENT AND CONTROL

For optimizing the processes of quality measurement and control it is possible design of
experiments to be used and in particular the Taguchi’s approach. The Taguchi’s version includes
the activities concerning the preparation and the design of experiment, its realization and the
analysis of results at concrete methods for quality measurement and control. Planning is the first
and the most important step in the optimization process. The planning requires structured
brainstorming with the members of project team. It is necessary to give the description of project
and its participators, the objects and the criteria for estimate including factors and levels. After
that it is carried out the fulfillment of experiment, the collection of data and the preparation of
results as well the accomplishment of analysis of variance at which the optimum conditions are
to be determined. Conclusions and recommendations ought to be made about a decrease in
spread and an acknowledgement of the results from experiment.
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[".8.15. XKeneszapos, Y. C. Ouensipane Ha CUCTEMHTE 3a YIIpaBJIeHHE HAa KAYECTBOTO HA BHCLIMTE
yunnuia. “KawecTBo Ha Bucmieto oOpa3oranue B bearapus — [Ipobnemu u nepcnekturu 2009,
Pyce. 2009.

OLEHABAHE HA CUCTEMMTE 3A VIIPABJIEHHUE HA KAYECTBOTO HA BUCILUHTE
YUUJIULLA

B AOKaaa ce pasrjieixiar HSKOH BB3MOIKHOCTH 32 U3MEPBAHE U OLEHABAHE Ha eq)l’IKaCHOCTTa H
eeKTHBHOCTTA 3a (PYHKLHOHMPAHE HA YHUBEPCUTETCKA CHCTEeMa 3a YIpaBJeHHe Ha Ka4ecTBOTO,
CBHILECTBYBALIUTE MPOOIEMH U CHLIO BE3MOKHOCTHTE 3a nopodpenue. M360psT M npunaraneTo
HAa KOHKPETEH MOJEN 3a OLIeHsBaHe, 3aBHCH OT MHOXKECTBO ()aKTOpPH, HO OMNpeAessuM ca
HaTpynadgusa OMMUT W CBOJHOLMATa Ha CHCTECMHUTC 3a YIpPaBICHHC Ha Kad€CTBOTO Ha BHUCIIHTE
yuunuwa. JIOrHyHoO e IbpBOHAYa HO Ja ce oueHsBa eMKacHOCTTAa Ha (yHKUHOHMpaHe Ha
cucTeMara, a NpH JOCTHraHe Ha OMpeleNeHO HWBO Ha 3PSJIOCT, MOJAENBT HA OLICHABAHE 1a
OTYMTA eeKTMBHOCTTA HAa CHCTEMATa 32 YNpaBJieHHe Ha KaYeCTBOTO HAa BUCIIETO YYHIIHLIE.

ASSESSING THE QUALITY MANAGEMENT SYSTEMS OF HIGHER INSTITUTES

The paper deals with some opportunities for measuring and assessing the efficacy and the
effectiveness about functioning of the university quality management systems, the existing
problems as well the possibilities of improvement. The choice and the application of concrete
model for assessing depend on a set of factors, but the gained experience and the evolution of
quality management systems in higher institutes are determining. It is logical initially the
efficacy of functioning of the system to be assessed, but at achievement of a definite level of
maturity the model of assessing to account for the effectiveness of quality management system
of the higher institute.

I'.8.16. Zhelezarov, I. Measurement and assessment of the management system of laboratory for
measuring means calibration. Radmi 2008. Uzice, Serbia. 2008. p. 650 — 653. ISBN 86-83803-24-3.

CHUCTEMA 3A YITPABJIEHHUE HA JIABOPATOPUA 3A KAJIMBPUPAHE HA CPEJICTBA
3A UIBMEPBAHE

3a HOpManHOTO (YHKIMOHMpaHe W OCBINECTBSIBaHE HA JIeWHOCTHTE MO KanudpupaHe Ha
Cpe/cTBa 3a M3MepBaHe, OT jabopaTopus, B KOATO € pa3pa0oTeHa M BHEJpPEHA CHUCTEMH 34
yIpaB/IEHUE, B CbOTBETCTBHE C M3MCKBAHMATA HAa MexayHapoauus crangapt ISO/IEC 17025
“O01mM U3MCKBAHUA 32 KOMIETEHTHOCTTA Ha nabopaTopuuTe 3a MU3NMUTBaHE W Kanubpupane”, e
HEOOX0MMO J1a Ce KOHTPOJIMPAT M OLEHsABAT BIIMAEILMTE Ha KAYECTBOTO NpoLlecH. M3mepBanero
U OLEHSABAHETO Ha CHCTEMATa 3a YNpPABJIEHHME, B COTBETCTBUE C M3MCKBAHMATA HAa CTaHAAPTa
ISO/IEC 17025, naBa BB3MOXHOCT, 4pe3 TMpeAnpueMaHe Ha ajeKBAaTHU KOPUTHpAIH M
MpPEeBaHTHBHU JIEWCTBHA, T Ja ObJe HenpekbcHaTo nopoOpsasana. llpu ToBa neifcTBusAra 3a
noaoOpsiBane wie ObaaT 6a3upany Ha GaKTH U 110 TO3W Ha4MH eeKTa OT TAXHOTO NpUJIaraHe Iie
MOK€ Ja J10Bele ONTHMAlHO pa3BUTHE Ha CHUCTeMaTa 3a yMpaBleHWe, BbB BCEKM MOMEHT
PBKOBOJACTBOTO Ha nabopatopudra e uMa oOckTHBHA HHQpOpMalMA 33 HEHHOTO
(GyHKLMOHMpaHE U LIe ca Hanuue HeoOX0AMMHUTE NPeanoCcTaBKHU 3a HEHHOTO YChBBPIICHCTBAHE.

MEASUREMENT AND ASSESSMENT OF THE MANAGEMENT SYSTEM OF
LABORATORY FOR MEASURING MEANS CALIBRATION

For normal functioning and accomplishing the activities about calibration of measuring means
from the laboratory, in which a management system is developed and implemented according to
the requirements of international standard ISO/IEC 17025 "General requirements for the
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competence of testing and calibration laboratories", it is necessary to control and to assess the
influencing processes on the quality. The measurement and the assessment of management
system according to the requirements of standard ISO/IEC 17025 provide a possibility it to be
improved continuously by means of undertaking of adequate correcting and preventive actions.
Moreover, the improvement actions will be based on facts. Thus, the effect from their
application will be able to lead to optimum development of the management system, at each
moment the guidance of laboratory will possess objective information about its functioning and
the required preconditions for its improvement will be available.

1".8.17. Zhelezarov, 1., D. Dichev, H. Hristov, Management system of university laboratory for
calibration of measuring means. SED 2008. Uzice, Serbia. 2008. ISBN 978-86-83573-07-3.

CUCTEMA 3A VIIPABJIEHUE HA VYHUBEPCHUTETCKA JIABOPATOPHUA 3A
KAJIMBPUPAHE HA CPEJICTBA 3A USMEPBAHE

Texuuyeckute yHMBEPCUTETH pa3fofaraT ¢ MHOXKeCTBO JaGopatopuu, KOMTO ca o0opyaBaHu
ChC CPEJCTBA 33 M3MEPBAHE, KOMTO CE€ M3I10J3BaT 33 HAYYHHM M3C/eIBaHMs MIU o0yueHHe Ha
CTYJEHTH W JOKTOPAHTH, KaKTO M C KBaIU(UIMpPaH NepcoHAT 3a MPOBEXK/IAHE HA M3MUTBAHUA U
kanuOpupane. ToBa naBa BB3MOKHOCT Ja pa3pabOoTAT M BHEAPAT CHCTEMM 3a YIIpaBJEHHE, B
cboTBeTCTBUE Che cTanaapra ISO/IEC 17025. PazpaborBaHeTo M BHEApPSBAaHETO HA CUCTeMa 3a
ynpasjieHHe, B ChOTBETCTBHME ChC cTaHaapra 17025, KakTo M HEHHOTO akpeJIWTHpaHe MOKe Ja
¥Ma I10JI0JKUTE/IHO BJIMAHKE BLPXY paboTaTta Ha yHHBepcHTeTcKa nabopaTopHs 3a kanaubpHpaHe
Ha CpeJIcTBa 3a U3MepraHe. Tora ce u3passiBa BB BB3MOKHOCTTA 33 peaM3upaHe Ha JUPEKTeH
KOHTaKT € MPOM3BOACTBEHU MPEANPUATAS OTHOCHO M3MOM3BAHUTE OT TSIX CpeICcTBa 3a
H3MepBaHe, CbBMECTHO pelllaBaHe Ha NMpoO/eMH, CBbpP3aHH C KOHTPOJIa H H3MEPBAHETO.

MANAGEMENT SYSTEM OF UNIVERSITY LABORATORY FOR

CALIBRATION OF MEASURING MEANS

The technical universities disposes of a large majority of laboratories, which are equipped with
measuring means that are used for scientific studies or for training of students and post-graduate
students as well of a qualified staff about carrying-out of the testing and the calibration. This
affords an opportunity to develop and to implement management systems according to the
ISO/IEC 17025 standard. The development and the implementation of management system in
conformity with 17025 standards as well its accreditation can have positive influence on the
operation of university laboratory for calibration of measuring means. It is expressed in the
opportunity for realizing the direct contact with production enterprises about measuring means
used by them, joint solution of problems connected with the control and the measurement.

I'.8.18. XKeneszapoe, K. C. Metoau 3a cTaTucTHYecKo ynpasienue Ha npouecute. MHK YHUTEX.
I'abposo. 2008 r., ctp. [1476 — 11479. ISSN 1313-230X.

METOJH 3A CTATUCTUYECKO YITPABJIEHUE HA TTPOLUIECUTE

B To31 noknaza ce pasriexaar Bb3MOXKHOCTH 3a CTATUCTHYECKO YIMpaBIEHHE HA TEXHONOTMYHH
npouecu OnarojapeHne Ha KOHTPOJHHM KapTH IO KOJIMYeCTBEH MPU3HAK M MPEKOHTPON KapTH.
Kato pesynraTt oT usMepBaHMATA € HanpaBeHa 0a3a AanHu u O/larojiapeHde Ha Hes aHaJIM3 Ha
CTATUCTUYECKUTE JaHHM, yNIpaBjJeHUE Ha Mpoleca U rpadhuyna Mpes3eHTalns Ha Pe3yTaTUTe e
OCBILECTBEHA W CBIIO MCTOPHs HA NpoAyKra W mpoueca. C noMoulTa Ha KOHTPOJIHH KapTH M0
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KOJIMUECTBEH TMpPHM3HAK MOXKE [Ja Ce OCHIUIECTBABA YCMEMHO W e(dHKACHO CTAaTHCTHYECKO
ynpaBieHHe Ha MPeKbCHATH U HEMPEeKbCHATH TEXHOJIOTMYHU npoliecH. [IpeKoHTponsT € eauH oT
METOMTE 3a peajM3MpaHe Ha npouecure no npuHuuna “Hynee nedekr” v npeamoctaBka 3a
BBBEXKIAHETO HA [Iporpama 3a ynpasjeHue Ha kayecTBoTo “lllect curma”.

METHODS FOR STATISTICAL PROCESS CONTROL

In this paper opportunities for realizing the statistical control of technological processes owing to
control charts on quantitative characteristic and precontrol charts have been considered. As a
result from measurements data base is made and owing to it the statistical data analysis, process
control and graphical presentation of the results have been accomplished as well the history of
product and process. By means of control charts on quantitative characteristic, statistical control
of interrupted and continuous technological processes can be accomplished successfully and
efficaciously. The precontrol is one of the method for realizing the processes according to the
principle “Zero defect” and a precondition for introducing the program about quality
management “Six sigma”.

['.8.19. Dichev, D. and L. Zhelezarov, Interval estimate of constant quantity at known variance.
HIPNEF 2008. Vrnjacka banja, Serbia. 2008. p. 435 — 440. ISBN 978-86-80587-87-5.

WHTEPBAJIHA OLIEHKA HA TIOCTOAHHA BEJIMUHUHA TTPU TIO3HATA JIUCITEPCHUA
le’l €Talla Ha KOHCTpYHMpaHE Ha HW3MEPBATEJIHO CpEACTBO, OLEHKATA Ha [JMCIIEPCHATA Ha
pe3yaTaTa OT U3MEPBAHETO Ce OMpejeNis TeOPeTHYHO Ha Oas3aTa Ha OMpeAeNeHH ANTOPHTMH.
KoraTo e HanmpaBeHO M3MepBaTETHOTO CPEACTBO, EKCIIepUMEHTaIHATA OLleHKA Ha JHUCTIePCHATA €
no-roysa. JIOKoJNKOTO auCTepcHATa XapaKTepU3nupa BApUPaHeTO HA BB3MOKHUTE CTOMHOCTH Ha
pesyiarata OT W3MEpBAaHETO OTYHUTAHKM MAaTeMAaTHYECKOTO OYaKBaHe, TO TOraea
eKCIePUMEHTAHOTO OMpe/ieNiiHe Ha JAUCTEpCHsiTa MOXKe Ja ObJIe M3MBJIHEHO CaMO Bbh3 OCHOBA
Hd MHOI'OKpPATHH H3MCpPBaHHA. B Tazmu Bpb3Kad Ca INpeACTABCHU B AO0KJana pa3pa60TeHH
MaTeMaTUYeCKH MOJe/M Ha BEIMYMHHTE KaTo Te OCHTypsBaT YCJIOBMSATA 3a €IMHHOCT Ha
M3MEPBAHETO HA MOCTOSIHHA BEJIMYMHA TIPU MO3HATA JUCTIEPCHS.

INTERVAL ESTIMATE OF CONSTANT QUANTITY AT KNOWN VARIANCE

In a design stage of the measuring mean, the variance estimate of result from measurement is
determined according to the theoretical way on the basis of definite algorithms. When the
measuring mean has been made, the experimental estimate of variance is more accurate. As far
as the variance characterizes the variation of possible values of the result from measurement
regarding the mathematical expectation, then the experimental determination of variance can
only be fulfilled by virtue of multiple measurements. In this connection, the developed
mathematical models of quantities have been presented in the paper as they ensure the conditions
for measurement unity of a constant quantity at known variance.

['.8.20. Zhelezarov, 1. S., H. K. Hristov. Control of the measuring devices of linear and angular
quantities. Radmi 2007. Belgrade, Serbia. 2007. ISBN 978-86-83803-22-4.

VIIPABJIEHUE HA CPEJICTBA 3A U3BMEPBAHE HA JIMHEWMHU U BI'JIOBU
BEJIMYHUHH
B nacrosiumAT noKiaz ce pasriaexaaT Bb3MOXKHM IOAXOAM 3a YIpaBlleHWe Ha CpelcTBa 3a
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M3MEpBaHE HA JIMHEMHW W BIVIOBM BEJIMYMHH, B CHOTBETCTBME C M3MCKBAHUATA HA CepusiTa
crangapti ISO 9000 u nmo-KoHKpeTHO MOJieNa 3a cepTU(UKALUs Ha CUCTEMH 3a YIpaBJicHHE Ha
kagyectBoTo ISO 9001:2000. AkienTHpa ce BbpXY KaauOpHUpaHETO Ha CPEACTBATA 33 U3MEPBaHe
Ha JIMHEHHM W BITIOBH BEJIMYMHM M BB3MOKHOCTUTE 3a MPOCIEAMMOCT Ha H3IMOJ3BaHATA
¢usnuna Benmumuna. [lpennoxken e anropuTsM 3a OCHIIECTBSBAHE HA KAJTMOPHPAHETO M
JOKYMEHTHpPAHETO Ha pe3yilTaTuTe. YTpaBIEeHHWETO Ha Cpe/IcTBaTa 3a M3MEpPBaHE € OCHOBHA
NpeANnoCTaBKka 3a rapaHTHpaHe Ha KayecTBOTO Ha MPOM3BEKIAHHUTE MPOAYKTH W BaKHO
M3MCKBAHE NpH CepTHU(HMKALMI HA CHCTEMa 3a YIpaBlieHHe Ha KAYeCTBOTO B CHOTBETCTBHE C
MEKIYHApOAHHUTE CcTaHAapTd orT cepuata ISO 9000. B ynpaBieHMeTo Ha cpelcTBaTta 3a
U3MepBaHe, Morar Aa ObIaT OTKPOEHM CIEeJHUTE CTBIKW — perucTpupaHe; TUIAHHpaHe Ha
JEMHOCTUTE MO KaauOpHupaHe M MPOBEPKA; OCBHIIECTBSBAHE Ha KalIuOpHUpaHETO; perucTpupase
Ha pe3y]ITaTHTE W aHalM3 Ha JAHHUTE; W3MOJ3BaHE HA CPEACTBOTO 3a M3MEpPBaHE KOTaTo
OTroBaps Ha M3MCKBaHMATA W/IM H30J1MpaHe cpelly ynorpeba mpH HalMYHOCT Ha
HECHOTBETCTBHE.

CONTROL OF THE MEASURING DEVICES OF LINEAR AND ANGULAR QUANTITIES
The present paper deals with the possible approaches for controlling the measuring devices of
linear and angular quantities according to the requirements of ISO 9000 standard series, i.e. more
concretely the model for certifying the Quality Management System ISO 9001:2000. It has been
accented on the calibration of measuring devices of linear and angular quantities and the
opportunities for tracing of used physical quantity. An algorithm for fulfilling the calibration and
the documentation of results has been proposed. The control of the measuring devices is a basic
precondition for guaranting the quality of manufactured products and an important requirement
during certification of Quality Management System in conformity with the international
standards of ISO 9000 series. During control of the measuring devices, the following steps can
be outlined -registration; planning of the activities about calibration or verification; fulfilment of
the calibration; registration of the results and data analysis; utilization of the measuring device
when it responds to the requirements or isolation against its use at the availability of non-
conformity.

I".8.21. Zhelezarov, 1. S., H. K. Hristov. Integrated Management Systems. Radmi 2007. Belgrade,
Serbia. 2007. ISBN 978-86-83803-22-4.

UHTEI'PUPAHU CUCTEMU 3A VIIPABJIEHHE

B  macrogmmAT  JOKnag  ce  pasraexaaT  Bb3MOMKHOCTHTE 32  rapaHTHpaHe  Ha
KOHKYPEHTHOCMOCOOHO KayecTBO Ha MPOAYKTHUTE, OTNa3BaHE HAa OKOJIHATA CpeJa, OCHTypsBaHe
Ha 31paBOC/OBHM M 0e30macHU YCJIOBMS HA TpyJ HAa MepcoHana, KakTo W 3a Ch3/laBaHe Ha
OesonmacHM NpPOAYKTH upe3 pa3pabOTBaHe M BHEAPsSBAaHE HA MHTErPUPAHH CHCTEMM 3a
ynpaenenue, Oasupann Ha cepustra Ha ISO 9000, apyru MeXOyHapoOOHH CTaHIAPTH,
HAaLMOHA/JIHOTO MM MEXIyHapoaHO 3akoHojateacTBo. C pa3paboTBaHeTO W BHEAPABAHETO HA
WHTETpHMpaHa cHMcTeMa 3a yTIPaBIeHHWE Ce J1aBa Bh3MOMKHOCT Ja ce 00XBaHAT KAKTO M3UCKBaHMsTA
Ha KJIMEHTHTE 3a KayecTBO HA pealM3UpaHUTe MPOAYKTH M YCIYIrH, Taka W W3MCKBAHHMATA Ha
pelHLa HOPMATUBHM JIOKYMEHTH 110 OTHOLIeHHe Ha 0e30MacHOCTTa Ha MPOAYKTUTE, OTNIa3BaHETO
Ha OKOJIHaTa cpejia M 6e30MacHUTE yCIOBHA Ha TPYA Ha nepcoHana. OpraHu3aluuTe BHEAPUIM U
cepTudUUMpany MHTErpUPaHU CHUCTEMH 3a YIpAaBlieHHe MMAT IPeJAMMCTBO MpHU YYacTHE B
KOHKYPCH M OOLIECTBEHH MOPBYKK OT ABPKABHH OPraHH, I0/1y4aBaT MO-BUCOKHU OLEHKH MPH
KaHIWJATCTBAHE M0 JOHOPCKH MPOEKTH M MPOrpaMu M UMAT TMO-TOJIsIM MMHJDK KATO LIAJI0.
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INTEGRATED MANAGEMENT SYSTEMS
The present paper deals with opportunities for guaranting the competitive quality of products,
protection of environment, assurance of health and safe labour conditions of the staff as well for
making the safe products by means of development and implementation of the Integrated
Management Systems based on the series of ISO 9000 standard, other international standards,
national or international legislation. By means of the development and the implementation of
Integrated Management System are afforded an opportunity to comprise the requirements of
customers about quality of the realized products and services as well as the requirements
concerning a series of normative documents with regard to the safety of products, protection of
environment and safe labor conditions of the staff. The organizations, which have been
implemented and certified the Integrated Management Systems, take priority over the
participation in competitions and public orders from the state agencies. These organizations also
receive higher assessments at the time of applying for drafting projects and programmes as well
they have higher reputation as a whole.

[.8.22. XKenesapos, H., M. Hemurenues, 1. Mapkoga, K. Kupos. Cucrtema ynpaB/ieHHs KaueCTBOM
B TEXHHYECKOM yHUBepcuteTe - ['abpopo. “IIpobiemu nnkeHepHO-neaaroruaHoe OCBUTH . XapKoB.
2007 r., cTp. 69 - 76.

CHUCTEMA 3A VIIPABJIIEHHME HA KAYUECTBOTO B TEXHHUYECKHW VHUBEPCUTET -
TABPOBO

Hatpynanust onutr B ofjacrra Ha pa3paloTBaHeTO, BHEAPSIBAHETO W MNOAOOpPSBAHETO HA
YHHMBEPCHTETCKUTE CHCTEMH 3a yIpaBJIeHHE HAa KAa4eCTBOTO MO3BOJIABA Jla C€ HaNpaBH M3BOJ, ue
CUCTEMHUTE 3a YNpaBleHHE Ha KauyecTBOTO, KOMTO ca Oa3upaHM Ha HW3HUCKBAHMATA Ha
MEXAYHapOAHHTE CTaHJapTM 3a KayecTBO, (DYHKUHMOHMUpAT e(eKTHBHO H Cb3aaBar
NpearnocTaBkKy 3a nojaoOpsiBaHe HA Ka4yecTBOTO HAa oOy4yeHMe M MoJydyaBaHEeTO Ha oOpaTHa
BpB3Ka OT CTYAECHTUTE U notpeburenure Ha kajapd. [Ipu ToBa cucTemaTa 3a ynpaBlcHHE Ha
KayecTBOTO, KOATO € pa3paboTeHa B CBHOTBETCTBME C H3HMCKBaHWsATa Ha cranaaprure [SO
9001:2000 u ITWAZ2:2003, orroBaps Ha M3MCKBaHMATAa Ha 3aKOHA 3a BHMCLIe 00pazoBaHHE B
bbnrapusa W ce HamMpa B OCHOBaTa Ha JOKYMEHTaLMATA 3a akpeauranus (WHCTHTYUHOHAJIHA
W/WITHA MPpOrpaMAa) Ha BUCIIMTE TEXHUYECKH YUMITHLIA.

QUALITY MANAGEMENT SYSTEM IN THE TECHNICAL UNIVERSITY OF GABROVO
The gained experience in the field of development, implementation and improvement of the
university quality management systems allows to draw a conclusion that the quality management
systems, which are based on the requirements of international standards for quality, function
effectively and make preconditions for improving the quality of training as well for receiving the
feedbacks from students and consumers of specialists. Moreover, the quality management
system, which is developed according to the requirements of standards ISO 9001:2000 and
IWA2:2003, responds to the requirements of Law of Higher Education in Bulgaria and it is in
the basis of documentation for accreditation (institution or programme) of higher technical
institutes.
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[.8.23. uues, [I., M. XKenezapos, Xp. XpucroB. MaremaTH4eCKH MOJEIH Ha CTATHYHWUTE W
AWHAMHUYHHUTE XapaKTEPUCTUKH Ha HW3MEPBATEIHH CpE€acTBa 3a JHHEHHN W BIVIOBU BEIUYMHH.
AMTEX’2007. I'abpoeo, 2007, ctp. 11-244 — 11-249. ISBN 978-954-683-384-6.

MATEMATUYECKM  MOJEJIM HA  CTATUYHHUTE W  JIUHAMMWYHUTE
XAPAKTEPUCTUKM HA M3IMEPBATEJIHU CPEJICTBA 3A JIMHEWMHWU W BI'JIOBU
BEJIMYHWHH

B 1oknmaga ca npeAcTaBeHM MaTeMaTHYeCKM MOJEIM HAa CTATHYHM M JMHAMUYHH
XapaKTepUCTHKY 3a U3MepBaTenHu ypeau. Te ca ynoOHM 3a mpakTuyecka ynotpeba, Thif KaTo
MMarT ACeH (U3MYECKH CMHUCBJ U JIECHO MOrat aa ObaaT 0OBbp3aHH ¢ KOHCTPYKTHBHUTE JaHHU
Ha U3MEPBATEIHOTO ycTpoicTBo. C mpeacTaBeHHMAT MaTeMaTHYECKM MOJE] MOTaT TOYHO Ja ce
ONpEJENAT XapaKTepUCTHKUTE Ha M3MEpBATENHM YpeAM 3a JIMHEHHW M BIIIOBH BEJUUHHM.
Pasrneaanusat B 1oknafa MaTeMaTU4eCKM MOJENl HA CTATUYHATA XapaKTEPUCTHKA Ce OMpe/elis
OT JBa TapaMeTbpa, KOETO ro MpaBH yA0OeH 3a NMpaKTHYeCKO W3MON3BaHE. YCIOBHETO 3a
CHLIECTBYBAHE HA JMHAMHMYEH PEXKHM 3a M3MEpBaHe ce Onpejels OT CTENeHTa Ha BJIMIHHE Ha
WHEPLUHOHHUTE CBOMCTBA Ha W3MEPBATENHOTO CPE/ACTBO BBPXY pe3yiTaTta OT M3MEpBAaHE -
BJIMSIHUETO BOJIM /10 Pe3yJITaTH, KOWTO HE MOTaT Jia ce nmpeHeGperHar.

MATHEMATICAL MODELS OF STATIC AND DYNAMIC CHARACTERISTICS OF
MEASURING DEVICES FOR LINEAR AND ANGULAR QUANTITIES

In the paper mathematical models of static and dynamic characteristics for measuring devices
have been presented. They are convenient for practical use because they have clear physical
sense and easy can be tied with design data of the measuring device. By means of the presented
mathematical model can precisely be determined the characteristics of measuring devices for
linear and angular quantities. The mathematical model considered in the paper of the static
characteristic is determined by two parameters which makes it suitable for practical use. The
condition for existing the dynamical mode about measurement is determined by the influence
degree of inertia properties of measuring device on the result from measurement — the influence
leads to results, which cannot be neglected.

["abporo, 15 okromepu 2019 1.
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