ineer

i © .
Bsy g odifferent o ;
: £ . kLR o) i 5233 O name
wgrld§ 5 55 O-‘L—,) %"E aéﬁgﬁ = Qi
metonymy 4 Of —= : =1 L. difference
wne IS st N 333 V. V3= 52 T 24 @
de;;q‘mwgll{?tzo 2y SO Q00 G)EW-CE;%’“EQ et 3
~=2E Sigao_g%ﬁ OOIg %&g*é’&:gig?ggg%
s ALIMOD oS 313 D t £ 510 XK
mgsgenist?é“ﬁg-c 2 > 'f::sgt'-.op-onlq) 2 I¢g,. ;e-'ate(n C?im{img
=28 embngineerings:==
2:550 S Do : S Qi3izz
g BE LS e O i ie ® ¢ s 15 scientists % 85 2
“ essence@ © g I n*g 88 5%':32(/) 8
isX3 ML kb f
e s RO, 1T
Ah Ec‘ggu ;i S| £
5 :

International Conference On
Research In Computer,
Electronics And Manufacturing
Engineering

Conference Proceedings

February 28" 2017
Scientific public organization i
Professional Science | STRASBOURG, FRANCE. 2017
9 7781370672257




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

UDC 001
LBC?2

Editors
Natalya Krasnova | Managing director SPO “Professional science”
Yulia Kanaeva | Logistics Project Officer SPO “Professional science”

International Conference On Research In Computer, Electronics And Manufacturing
Engineering: Conference Proceedings, February 28" 2017, Strasbourg, France: Scientific
public organization “Professional science”, 2017. 94 p.

Presenters outline their work under the following main themes: Computer Science &
Software Enguneering, Engineering, Manufacturing Engineering, Electrical & Electronics
Engineering, Information Technology, Instrumentation Engineering.

The conference is well attended by representatives from more than 10 universities
from 3 different countries all over the world and with participation of higher education
institutional policymakers, governmental bodies involved in innovating HE, deans and
directors, educational innovators, university staff and umbrella organizations in higher
education.

WWW.SCIPro.ru

UDC 001
LBC?2
ISBN 978-1-370-67225-7
© Article writers, 2017
© Sole proprietorship N.A. Krasnova,
2017
© Publisher: Smashwords, Inc., USA,
9 1781370"672257 2017

All rights reserved


http://www.scipro.ru/

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 pespansa 2017 r.

TABLE OF CONTENTS

SECTION 1. COMPUTER SCIENCE & SOFTWARE ENGINEERING 3

CHERNILTSEV A.G. THE STUDY PROCESS UPDATES THE GRAPHICAL USER INTERFACE

SECTION 2. ENGINEERING 15

DUBROVIN V.S. A METHOD OF FORMING A LINEARLY VARYING SIGNAL

GIZITDINOVA G. ISSUES OF PRACTICAL IMPLEMENTATION OF THE NEW ARRANGEMENTS FOR CALIBRATION TESTING
NOVOSELOVA A.V., GETMANTSEVA V.V. DESIGN OF THE EXTERNAL FORM OF SLEEVES OF COMPLEX SHAPES IN THE PARAMETRIC
ENVIRONMENT

SECTION 3. MANUFACTURING ENGINEERING 40

TOIGAMBAEV S.K., EVGRAFOV V. A. THE NEED TO OPTIMIZE THE USE OF FLEET FARMS

SECTION 4. ELECTRICAL & ELECTRONICS ENGINEERING 55

DUBROVIN V.S. THE COMPUTER MODEL FOR RESEARCH OF PHASE SHIFT STABILIZER OF HARMONIC SIGNAL

LAPTOVA V.A., ZARUTSKAYA ZH.N. ALTERNATIVE ENERGY SOURCES AS THE WAY TO MAINTAIN THE BALANCE OF NATURE
TSYRENOV T. D. OVERVIEW OF THE METHODS OF REGULATION OF THE LEVEL OF EXCHANGER EQUIPMENT

VASILEV |. OVERVIEW OF THE FUZZY LOGIC METHODS FOR THERMAL PROCESSES AUTOMATION

SECTION 5. INFORMATION TECHNOLOGY 79

TARAN V., HORSCHAR R., OSYKA V. RESEARCH OF ADVANTAGES AND DISADVANTAGES OF THE SYSTEM IMOODLE FOR THE
APPLICATION IT TO THE DEVELOPMENT OF THE INFORMATION SYSTEM OF CENTER FOR DISTANCE EDUCATION HUMANITIES AND
PEDAGOGIC ACADEMY

15
28

36

40

55
64
69
74

79



Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

SECTION 1. COMPUTER SCIENCE & SOFTWARE
ENGINEERING

UDC 004

Cherniltsev A.G. The study process updates the graphical user
interface

HccnenoBanue npoiecca oOHOBICHHs rpadudeckoro nHTepdeiica moibp3oBaTesns

Cherniltsev A.G.,

assistant professor of systems analysis and decision-Institute "Higher School of Economics and
Management" solutions FGAOU IN "Ural Federal University named after the first Russian
President Boris Yeltsin"

Yepuuabuen A.T.,

JOLEHT Kadeapbl AHAINM3a CUCTEM M MPUHSTHUS PEHICHNI HHCTUTYTA «BhICIIas mKoiga SKOHOMUKA
u MeHemkmeHTay GPI'AOY BO «Yp®Y umenu nepsoro Ipesuaenta Poccun b.H. Enbuirina.

Abstract. This article describes the concept of updating the graphical user interface using
neural networks. This approach focuses on web technology and web applications, but are used in
other client-server application software solutions.

Keywords: rpaduueckuii uTepdeiic, moa3oBaTeabCKuil nHTEpEiic, 103a0MIuTH

AHHoTauusi. B cratee paccMaTpuBaroTCsi BOMPOCHI (POPMHUPOBAHUS, HU3MEHSIEMOTO WIIH
HAaCTPpanBa€MOTI'0 I10JIb30BaTCIIbLCKOI'O I/IHTep(I)eﬁca. I/ICCJ'ICI[yeMHﬁ moaxod B OOJbIIEH CTEIEHU
OPUEHTUPOBAH Ha HCIOJb30BAaHUE BEO-TEXHOJOTHMM U BEO-TIPWIOKEHUN, XOTS BO3MOXKHO
paccMaTpuBaTh €10 MNPUMCHCHHC U B JAPYIUX KIIMCHT-CCPBCPHBIX MPHUKIIAAHBIX TTPOIrpAMMHBIX
pelIcHUAX.

Kuarouesnie cioBa: graphical interface, user interface, usability

OCHOBHBIM 3JIEMEHTOM B IOCTPOEHHON MOJENH SBJISIETCS OJOK 00paboTKH
MH()OPMAIMOHHBIX MOTPEOHOCTEN MOJIb30BATENEH, KOTOPBIM NpeIHa3HA4YeH s
aHaJIi3a M HAKOIUICHUS TUIUYHBIX KAaTETOpUH MOJb30BATEIbCKUX HHTEpQEiicoB, a
takke (opMupoBaHus HauOojiee TOAXOAIIMX  PEIICHUW  IMOJB30BATEIISM.
[Ipennaraercst peaqn3oBaTh JaHHBIA OJOK C TOMOIIBIO ONPEAECIEHHOTO CEPBEPHOTO
MOJYJIS M UCCIEN0BaTh BO3MOXKHOCTh PabOTHI €r0 Ha OCHOBE METOJIOB HEHPOHHBIX
cetel. Mcnosb30BaHuEe NPEASIOKEHHOTO B padOTe MOJAXO0Ja HAIMpaBJi€HO, MPEXKIE

BCCI'0, Ha YIYYHICHHUC ITPOICCCa BSaHMOHeﬁCTBHﬂ YCJIOBCK-CHCTCMA.

International Conference On Research In Computer, Electronics And Manufacturing
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BBEJAEHHUE

B oOmiem Bune uHTepdeic moap30BaTeNss MOHUMAETCS KaK KOMIUIEKC METOOB
B3aUMOJECHCTBUSL MEXIYy KOMIIBIOTEPHOM NPOrpaMMONM W TMOJb30BATENEM ITOU
nporpammel. Pa3pa0oTaHbl W OOHOBJSIOTCA MEXIYHApOJIHBIE W POCCHIICKHE
CTaHJAPThI MIOJIb30BATEIBCKOTO uHTEpdeiica. Hanpuwmep, OCHOBHBIE
(yHKIHMOHAJIBHBIE AaCMHEeKThl IOJIb30BATEIIbCKOTO HWHTepdelca ObUIM OMUCaHbl B
cragpapre 1SO 9241-12-1998 «OproHomuyeckue TpeOOBaHMs, CBSI3aHHBIE C
UCIOJIb30BAaHUEM BHUICOTEPMUHAIIOB JJIsl YUPEXKJICHUECKUX padoT» (IpelcTaBlieHHe
uH(pOpManuu, OKHa, TAOJUIbI, CIIUCKH, IO U JIp.).

CyliecTBYIOT TakK€ CTaHJIAPThl, 3aTPAaruBaIOIINE SPTOHOMUYECKUE MapaMeTpbl
M0JIb30BaTeNbCKOro uHTep(deiica. Hampumep, B MexayHapoanoM crangapre 1SO
13407-1999 paccMoTpeHbl BOMPOCH 00OCHOBAaHMS, POSKTUPOBAHUSA U peaTH3alIis
OpPUEHTUPOBAHHOTO Ha MoJb30BaTens npoekrta. B poccuiickom cranmapre ['OCT P
NCO/MDBK 12119-2000 [1], mOCBSIIEHHOM MPEXK]IC BCETO KAYECTBY U TECTUPOBAHUIO
MAKETOB MPOrpaMM, pAacCMaTpPUBAIOTCS TakkKe TpeOOBaHMS K MPAKTHYHOCTH,

MOHSTHOCTH, 0003pUMOCTHU U YOOCTBY HUCIIOJIb30BAHUS [TAKETOB IIPOTPaMM.
AHAJIN3 TPOIIECCOB OBHOBJIEHUSI UHTEP®ENCA

OaHuM U3 TOCJEIHUX CTAHJIAPTOB, KACAIOMIMXCA 3a]ad MPOCKTUPOBAHUS U
obecrieueHus ya00CTBa HCIOb30BaHus (fo3aburumu ot auri. usability) uatepdeiica
nosib3oBatens, sBusercss poccuiickuii cranmapr [OCT P MCO 9241-210-2012
«JproHOMHKa B3aUMOJEUCTBUA  uenmoBek-cuctema. Yacte 210. Yenoseko-
OPUEHTHPOBAHHOE TMPOCKTHUPOBAHNE WHTEPAKTUBHBIX CHCTEM», COOTBETCTBYIOIIUH
MexayHapoaHoMy cranmapty 1SO 9241-210:2010 «Ergonomics of human-system
interaction -- Part 210: Human-centred design for interactive systemsy. Paccmotpum
HEKOTOpBIE acCIMeKThl cXeMbl (puc.l), OMMCHIBAIOUICH B3aWMOCBS3bh TMPOIECCOB

YeJI0BEKO-OPUEHTUPOBAHHOTO MPOEKTUpOBaHus [1].

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
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PI/ICYHOK 1. B3anMocBs3b IIpoHecCCOB YCIOBCKO-OPUCHTUPOBAHHOI'O IIPOCKTUPOBAHNA

[1]

[Ipexne Bcero, MpoIecchl MOHUMAIOTCS KaK UTEPATUBHBIE, a HE TTOCJIEI0OBATEIHHO
mporekarone. Kpome TO TOro, AETaqbHO YUYWTHIBAIOTCS, OMPEACISIIOTCS W
OILICHMBAIOTCS TOTPEOHOCTH TMOJNB30BATENEH M YCIOBHS HCMONb30BaHuA. Jlist
o0ecrieueHuns 3TOro, KOHEUHO, MOPa3yMeBAETC HEOOXOAMMOCTh AKTUBHOTO YUaCTUS
MOJIb30BaTeNeH B IIpoIleccax MPOSKTUPOBaHMs. Bce 3T monoXeHus UCTIOIB3YIOTCS B
W3BECTHBIX UTEPAIIMOHHONW ¥  CIOHPAJbHOM  MOJENSAX KU3HEHHOTO  IHKJIA
MIPOTPaMMHOTO 00€CTICUEHUSI.

BaxkHeWmmM  CBUACTENIHCTBOM  IMOJIY4YeHUS dA(PPEKTUBHOTO MPOrPaMMHOTO
MPOJyKTa W TPeOyeMOoro IMOoJIb30BaTEILCKOTO HWHTepdelca sBISETCS peaau3aius
TaKOT0 KOMITJIEKCA CTPYKTYPHBIX M MHTEPHEHCHBIX DJIEMEHTOB, KOTOPBIC YCTOWYHBO H
VCHEIIHO OKCIUIyaTUPYIOTCSI B TEUYCHHE JJIMTEIBHOTO Tepuoja BpEMEHHU.
TpanmuuuoHHO, CTPYKTYpHasi OCHOBAa KIMEHTCKOTO TIPWJIOXKEHUS CTPOUTCS U3
OTIPEICTIEHHOTO KOJMYECTBA B3aUMOCBSI3aHHBIX (OPM WU OJOKOB, OIMpPENEICHHOTO
KOJM4YeCcTBa OOBEKTOB Ha OTUX (opMax, W CO3JACTCS Ha dTane KOMIIOHOBKU
nporpamMmel. [Ipr 3TOM OOJBIIMHCTBO NPOTPAMMHBIX IPOJYKTOB HMMEET 3apaHee

COTJIACOBaHHBIN HAOOP QYHKIIMOHAIBHBIX AJIEMEHTOB UHTEepdeiica moIb30BaTes, YTO
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o0OecnieunBaeT BBINOJHEHHE HEOOXOMUMBIX (YHKIMI JaHHOTO IPOrpaMMHOIO
MPOJIYKTA.

HecmoTps Ha nepeunciaeHHbIE TOI0KUTEIbHBIE MOMEHTBI, BO3MOYKHBIE IIPOOIIEMBI
OyayT, CKOpee BCEro, CBsSI3aHbl C TOYHBIM (POPMHUPOBAHHUEM CIIMCKA HEOOXOIMMBIX
MH(POPMAILIMOHHBIX TOTPEOHOCTEN MOJIb30BaTENEH U MPOBEPKH COOTBETCTBUS IPOEKTA
YCTaHOBJICHHBIM TPEOOBAHUSIM.

K Tomy ke, mociie Hayana 3KCIuTyaTally MPOrPaMMHOIO MPOAYKTa, BO3MOKHO, B
CIWIIy pa3jIMYHbIX BHYTPEHHMX M BHEIIHMX OOCTOSATENBCTB OYAYT MOSBIATHCS
HEKOTOpPbIE HOBbIE MH(POPMALIMOHHBIE MOTPEOHOCTH U creUpUUYECKUE 3a]auu, I
peanu3aluMyd  KOTOpPBIX  MOTpedyeTrcs  BO3BpAaT HA  MPEAbIAYIIHE  CTaJuH
IPOEKTUPOBAHUS, YTO OYAET COMPOBOXKAATHCA COOTBETCTBYIOLUIMMHU BPEMEHHBIMU U
(bMHAaHCOBBIMU 3aTpaTaMHu.

C npyroil CTOpOHBI, TUIIMYHBIE 3JIEMEHTHI MOJIb30BATEIbCKOTO BeO-UHTEpPeiica,
Takue Kak 0(popMiIeHHE OOLIETO CTUIISI 3JIEMEHTOB YIIPABJICHNUS, Pa3JIMYHbIE [IBETOBbIE
pemieHuss 1 POHOBBIE M300paKE€HUA, JUHAMUYECKHE AJIEMEHTHl MHTepdeiica (OKHa,
MEHIO U JIp.), YCIEIIHO U3MEHSIIOTCSI 1 COOTBETCTBEHHO OOHOBJISIOTCS HA KIMEHTCKUX
KOMITbIOTEpAX.

CoBpeMeHHbIE TeHACHLIUN Pa3BUTUS HH)OPMALIMOHHBIX TEXHOJIOTHHA (3TO MOXKHO
HaAOJII0JIaTh U 1O XPOHOJIOTUU Pa3BUTHSI U MOSBICHUS MEXIYHAPOAHBIX CTaHIapPTOB)
TaKOBBbI, YTO JIEJIOBBIE ACMEKThl ACSATEIbHOCTU PA3IUMYHBIX MNPEANPUITHI JOJKHBI
0ojiee MPOAYKTHUBHO YUYUTHIBaThb W HMCHOJIb30BaTh Pa3HOOOpa3HbIE W3MEHSIOMIUECS
MH()OpPMAIIMOHHBIE BO3MOXKHOCTH M TpPEOOBaHUS COTPYJIHUKOB, KJIMEHTOB U
nonb3oBatenel. B ganHoM acmekrte, 3amada  (GOpMHUPOBAHUS U OOHOBIICHUS
M0JIb30BATEIBCKOTO HHTEP(PEiica C BOSMOKHOCTHIO U3MEHEHUS SJIEMEHTOB CTPYKTYPBI
KJIMEHTCKOTO KOMIIOHEHTA MPEACTABISETCS NEPCIEKTUBHON U aKTyalbHOM.

B  nmanHo#t paboTe mpemiaraeTcsi paccMOTPETh MPOLECC — YIpPaBJICHUS
MOJIb30BATEIBCKUM HMHTEP(HEHCOM BO BpPEMEHH C TPUMEHEHHEM CEPBEPHBIX

KOMIIOHE€HTOB, OTBCYAKOIIUX 3a (bOpMI/IPOBaHI/Ie U OOHOBJICHHE DJIEMEHTOB
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rpaduueckoro narepdeiica noapzosarens. IlpenBapuTenbHO Ha OCHOBE METOI0JIOTUU
IDEFO mocTtpoeHa KOHTEKCTHas JMarpaMma M BbBIIIOJIHEHA JEKOMIIO3HULHMS 3aJauu
OOHOBJIEHHUSI TI0JIB30BATENIBCKOIO HMHTEpdeiica B yKpymHEHHOM Buae (puc. 2, 3).
Hcnons3zoBanne nuarpamm IDEF(0 Ha mepBhIX 3Tamax mnpouecca MOAEIHPOBAHUSA
MIO3BOJIUT BBIACIUTh OCHOBHBIE (PYHKIIMU U TO, YTO TPeOYETCs /Uil BBIITOJIHEHUS 3THUX

(hyHKITUH.

CneyutimkaLmm CTaHaapTel
CPEeACTE NoNb30BATENLCKOM
paspaboTku 1 UHTEpERCa
BU3YANM3aLIMM

WIHhOpMALMOHHBIE
noTpeBHOCTH
none3oBaTena

»Kenaemblin
Nonb30BaTENLCKUIA
WHTeptheic

KomaHabl HavanbHoMi i
BU3YANU3aL MK anTupoBaTb

UHTepdenc

CoaepKUmMOoe

TexHonorMum
CPEeACTB
pazpaboTku

TexHonoruM
CPeACTB
BM3yanu3aLum

Pucynoxk 2. KonTekcTHas guarpamMmma

ITocne co3maHus KOHTEKCTHOW JuarpamMMbl, Mbl MOXEM JEKOMIIO3UPOBATh
HccieyeMyro (PyHKIMIO, 9TO B 3TOM clIydae IejaecooOpa3Ho i MOJICTUPOBAHUS
MOCJIEIOBAaTEILHOCTH  3allpOCOB  TOJIb30BAaTENIC, TMOSBISIONIMXCA 1O  MEpe

HeoOxoaumocTtu (puc.3).
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Copepkumoe WHTepdelic
B —

[y]

KomaHak! ™ .
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)} NONL30BaTENLCKMI
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WMHthopmauuoHHsle [ r 0O6pasoTaTh
noTpefBHoCTH WH(OPMaLMOHHbIE
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nonbsoBarens
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paspaboTku

TexHonorMm
CPEACTE
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Pucynok 3. /luarpamMma TE€KOMITO3HMIIMH 337a4d OOHOBIIEHUS UHTEp(erica

OcHOBHBIM  (YHKIHMOHAJIBHBIM ~ ONOKOM  siBisierca  Oiok  «OOpabortath
MH($OPMaLMOHHBIE TOTPEOHOCTH MOJIB30BATENSD. DTOT OJIOK C MIOMOILBIO CEPBEPHBIX
KOMIIOHEHTOB 00OpalaThiBaeT MOABISIONIMECS WH(OPMALMOHHBIE MOTPEOHOCTH
MIOJIb30BATENEl M HA OCHOBE IMPUMEHSEMBIX TEXHOJIOTMYECKHX PEUIEHUU CpEICTB
pa3pabOTKU U BU3yalu3aluu GOpMHUPYET TPeOyeMYIO CTPYKTYPY MOJIb30BATEIHCKOTO
uHtepdeiica B BUAe OMNpeaeseHHbIX KoMaH ] Bu3yanusanuu uHdopmanuu. [Iporecc
MOXET OBITh MTEPATUBHBIM, I[OATOMY JUIsl HWHUIMAIU3AIUA  HMCIOJb3YyeTCs
nepBoHavanbHO copmupoBaHHbii uHTEpdeiic. HeoObxoammMo Takke YUYUTHIBATH
aKTyaJbHBIC CTAHJAPTHI MOJIb30BATEIHCKOTO HHTEPdeEiica.

brok «IIpenoctaBuTh M3MEHEHHBIA MHTEPPEIC» Ha KIMEHTCKOM KOMIIBIOTEpE
OTBEYAET 3a pealn3alfI0 MOJIb30BaTEIBCKOr0 HHTEpdelica, momenias u opopmisis
COJZIEPKMMOE B COOTBETCTBHH C MOJIYYEHHBIMH KOMAaHIAMH BU3YyaJIH3aLUN.

JlanHast ykpynmHEeHHasi MOJIEIb UMEET OIpeiesIeHHbIE 0COOEHHOCTH U OTpaHUYEHUS
npuMmeHnenus. [Ipexnae Bcero, 37ech BbIIEICHBI MPOIECCH U3MEHEHHsI, OOHOBIICHUS
M0JIb30BATEIBCKOT0 MHTEpPeiica Kak (OpMbI, B KOTOPYIO IIOMEUIAETCS COJIEPIKUMOE.

Camo COACPIKUMOC IMOJIL30BATCIICM HC U3MCHACTCA, MOXKHO TOJIBKO IMOJYYHUTDh HOBBIM

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 1. COMPUTER SCIENCE & SOFTWARE ENGINEERING




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 pespansa 2017 r.

Croco0, CTPYKTYpy WM DJJIEMEHT OTOOpaXKeHHs, TMOBIUATh Ha KOJUYECTBO
oToOpakaeMoit nHpopMaIUu. ITO COTIACYETCS C TEM, UTO, KaK MPABUIIO, COJICPKIMOE
O0TOOpa)KaeMOro MOTOKa MCXOAHBIX JAHHBIX HE MCIOJB3YETCS LEIMKOM U cpasy, a
MOJIB30BATENIC HWHTEPECYIOT Kakue-HUOynb (parMeHThl TOTOKA JaHHBIX WM
pe3ynbTaThl 00pabOTKM aHHBIX. TO €CTh, YCIOBUS MPUMEHEHUS PACIIPOCTPAHSIIOTCS
Ha MHQPOPMALIMOHHO-CIIPABOYHBIE U HH(POPMAIMOHHO-TIOUCKOBBIE CHCTEMBI H
pECypChl, OmpeneleHHbIE O00JaYHbIC CEPBUCHI, KOTOPHIC IMOCEMIACT MHOMXKECTBO
MOJIb30BATEIICH.

Ecnu ceteBoil pecypc npenHazHaueH 1Ji pa3MEIeHUs IEPCOHATBLHBIX CTPaHUIL U
pa3zHOOOpa3HON MOJIb30BATENLCKON MH(MOPMALIUK, TO MPEIYCMOTPEHA BO3MOKHOCTh
JIOBOJIbHO THOKOW HACTPOMKU CTPYKTYpHI, H3aiiHa U OPOpPMIICHUSI MEPCOHATBHBIX
caiitoB. B TakoMm cnydae 3agaya OOHOBJEHUsS HUHTep(eiica moJsb3oBaTeNss IO

TpC6OBaHI/I$IM IMOJIB30BATCIIA ITPAKTHYICCKHU ITOJTHOCTBIO PCIIACTCA.
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MNPUMEHUMOCTb HEMPOHHOM CETH

Hainee ¢ momompto metogoiorun BPMN (Business Process Model and Notation)
MOJICTTUPYIOTCSI OCHOBHBIC OTEpaliil  HUCCIeAyeMod 3amadu  (OpMHUPOBAHUS
OOHOBJICHHOTO TIOJIB30BATEIbCKOTO HHTEp(eiica (puc. 4). DTa METOIOJIOTHS
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Pucynox 4. OcHoBHBIE oniepaiinu 0OHOBIICHUS (M3MEHEeHUs) HHTepdeiica

Pazymeercs, a1t co3anus 3ampoca Ha OOHOBJICHHE WJIM U3MEHEHUSI UHTepdeiica
B KIHUEHTCKOM NPWIOKEHUH JOJDKHBI OBITh MPEAYCMOTPEHBl COOTBETCTBYIOIIHE
BO3MOYKHOCTH JIJIi YaCTUYHOTO M3MEHEHMsI WJIM BbIOOpa CTPYKTyphl HHTEp(eiica u
aneMeHTOoB uHTepdeiica. OOHOBIeHUE uHTEepdeiica pa3pemaercs TOJbKO IS
aBTOPHU30BAHHBIX TMOJb30Bareneld. WHauBuayanbHbId HHTEpDENC i1  KaxkIa0ro
MOJIb30BATENIsl  HE  MpEIycMaTpPUBAETCS, TOJBKO  HauOoyiee  MOIXOISIINE,
dbopmupyemble B mpoliecce 00pabOTKM  3ampoca, BapuaHThl HHTEpGENcoB

npeajIararoTcCAa 10JIb30BaTCIIIO.

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 1. COMPUTER SCIENCE & SOFTWARE ENGINEERING




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

baza paHHBIX 3ampocoB MoJb30BaTeNel OyJIeT HaKalMBaTh CIHUCOK TUITOBBIX
KoH(uUrypanuii uaTepdericoB, YTOOBl MpeIaraTh WX MoJyib3oBareisiM. Kpome Toro,
KJIMEHTCKOE TMPUIIOKEHHE JOJKHO HMMETh COOTBETCTBYIOLIME BO3MOXKHOCTU JIJIS
BbIOOpA CTPYKTYphI HHTEep(elica u 3eMeHTsl HHTepdeiica Uid CO31aHus 3ampoca Ha
oOHOBIIeHHE UHTEpdeiica.

Hcnons3oBanre u 00pabOTKy MOJIb30BATEILCKUX 3allPOCOB Ha CTOPOHE CepBepa
MOKHO paccMaTpuBaTh KaK 4acTh MpoIecca UCCIEOBaHUS Tepe] MPOSKTUPOBAHUEM
uHTepdeiica, YTO TMO3BOJIMT YACTMYHO PEHIMTh CYIIECTBYIOIIHME MPOOIEMbI
pas3JesieHns MEeXAY dTanaMH HCCIIETOBAaHMS M MPOSKTUPOBAHHUS SJIEMEHTOB CHUCTEM.
Hanpumep, Anan Kynep sta mpoGnemy ONUCBIBaeT cleAyromuMm oOpazoM [2]:
«bONBPIIMHCTBO KOMIIAHUN, C(POKYCHPOBAHHBIX HAa TEXHOJOTMM, HE pPAacloiararoT
a/JICKBaTHBIM TPOIIECCOM MPOEKTUPOBAHMUS, OPUECHTHPOBAHHOTO Ha IMOJIb30BATENEH, a
TO W HE UMEIOT HHMKAaKoro mpouecca BoodOme. Ho naxe Oornee mporpeccuBHBIC
OpraHu3aliM, KOTOpbIE MOTYT IIOXBacTaTbCsl HAJTAKEHHBIMH  MPOIIECCAMH,
CTAJIKMBAIOTCSI C HEKOTOPHIMH CYIIECTBEHHBIMH MPOOJIeMaMH, MPOUCTEKAIOIIUMHU U3
TPaJMLMOHHBIX TOJIXOJOB K BOMNPOCAM HCCIEJOBaHMS U IPOEKTHPOBAHUS.
HcTopudecku ucciieJOBaHUS ¥ MPOSKTUPOBAHNE CYIIECTBOBAIH Pa3/IeIbHO, KaXKIbIM
HaIpaBJICHUEM 3aHUMAJIUCh CBOM CIIEIUATIUCTHI .

Kak BugHO Ha puc. 4, KIMEHTH IPUHUMAIOT y4acTHE B MPOIeccax MOATOTOBKU U
MOAU(UKAINK TIOJIB30BATEILCKUX HHTEpPECOB. JIpyrMMu cioBaMu, KIUEHTHI CaMH
(GhOpMHUPYIOT BHEIIHUM B CBOCH paboueil cpejbl, TO €CTh B JAHHOM CJIy4ae MOXHO
npumenutb TepmuH User Defined Interface [3].

KitoueBbiM  O10KOM  siBisieTcst OJIOK aHanu3a M 00paOOTKH, KOTOPBIM IO
pe3ynbTaTaMm 00pabOTKM MHOXKECTBA 3arpocoB (opMupyeT W 3aloMuHaeT B 0Oase
JaHHBIX KATETOPUU UHTEPQEICOB, a 1Mo pe3yabTaTaM 00pab0oTKH KOHKPETHOTO 3a1mpoca
npejiaraeT moJjib30BaTeio (KIMEHTY) BapUaHThl peaiau3anuu. JJaHHbIi 00K JOKEH
o0nagaTh COCOOHOCTHIO K OOYYEHHUIO, CHCTEMATU3UPOBAaTh W BHIOMpPATh Haubosee

palMoHalIbHbIE PElleHus sl peanu3auuu uHtepdeiica. Ilepeuncnennbie 3a1aun B
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LIEJIOM OTHOCATCS K 3a/la4aM KJIacCU(UKaALUK, U1 PEIIEHUS] KOTOPBIX MPUMEHSIOTCS
HEUPOHHBIE CETH.

VYiopoumeHHas cxeMa UCIIOJIb30BAaHUS HEHWPOHHOW CETH Ul MCCIIEyeMOU
po0JIeMBbl, TOKa3aHa Ha puc. 5. BXoAHOM clol BIIE€TCA pacipeIeIuTeIeM CUTHAIOB

OT BHCIIHUX 3aIIpOCOB I10JIb30BaTEeNICH X1, X2, 1, Xp..
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Pucynok 5. YnopouienHasa cxema UCO0JIb30BaHUSI HEUPOHHOW CETH

BBIX01HOM CIIOM SIBIIIETCS TEHEPATOPOM PEAKLIMH Y1, Y2, ***, Yk KaK IPEIJI0KEHHBIX
CTPYKTYpHBIX mapameTpoB wuHTepdericoB. Cnenyromuii KoMHnoHeHT «Moayib
peanu3alMn» OTBEYAeT 3a MOATOTOBKY U (HOpMHUpOBaHHE OOHOBJICHHOW BEPCHH
MOJIb30BATEILCKUX HWHTEPHENCOB H OCHOBE CTPYKTYPHBIX TapameTpoB. Bwibop
HCXOJHBIX JAHHBIX M O0y4YeHHE HEUPOHHOW CETH SIBJISIIOTCS HauOoJiee BaKHBIMHU
AJIEeMEHTaMHu B pa3paboTKe W peanus3anuu HelpoHHou cetu. [locnmemyromas pabora
J0JIKHA OyJleT BKIIIOUYATh B c€0s CIEAYIONIME Iaru sl pa3padOTKu U TECTUPOBAHUSA
npejiaraeMoro MpuMEHEHUs HeWpoHHOU cetu [4]: cOop u o0paboTka JaHHBIX;
co3gaHue oOyuaroniero Habopa JaHHBIX; CO3JaHUE APXUTEKTYpPbl HEUPOHHOU CETH;

o0y4yeHre HEMPOHHOU CETH; TECTUPOBAHUE CETH.
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3AK/IIOYEHUE

B nmanmHoOii paboTe wWcclemoBaHBI IMPOIECCHI  OOHOBIIGHWsS WHTEpderica
MOJTb30BaTENIsl M PACCMOTPEHBI BO3MOXKHOCTH 00Jie€ aKTHBHOTO TPHUBJICUCHUS
MoJIb30BaTesel K mporeccy OOHOBIeHHS M Moaudukauuu unTepdeiica. To ectb
MO>KHO HCITOJIb30BaTh KJIMEHTOB KaK YYaCTHUKOB MCCIIEJIOBATEIILCKUX MPOILIECCOB MPHU
dbopMupoBaHuU oaxoAAIIero nHTepdeiica. O6paboTKy 3ampoCOB MOIb30BATENICH Ha
oOHOBiIeHHE wuHTepdelica TpeqIaraeTcss aBTOMATU3UPOBATh C  MOMOIIBIO
CHEIMAILHOTO CEPBEPHOTO0 KOMIIOHEHTA, KOTOPBI MOXET TeHEepHUpPOBATH KOMAaHJIbI
BU3yalIH3alid W OyJaeT oOTBedaTh 3a IOCTPOCHHE CTPYKTYPHl OOHOBIECHHOTO
uHTepdeiica nojib30BaTes.

s peanu3anuu 0Jioka aHanmu3a W OOpaOOTKH 3alpocoB Ha CTOPOHE cepBepa
MpeIIaraeTcsl UCCIeI0BaTh NIPUMEHUMOCTh METOJOB HEUPOHHBIX ceTeil. [locTaBimk
CETEBOTO pecypca WM TMPHIOKEHHUS C MOMOIIBI0 TaKOTO OJIOKa MOXKET COCTAaBHTh
TUTIUYHBIE KaTETOPUH IOJIb30BATEIBCKUX HHTEP(HEHCOB KIMEHTCKUX MPUIIOKEHUH,
mpenjaraTh MOJB30BATENI0 TOAXOSAIINE PEIICHUS, MPOTHO3UPOBATh JACUCTBUSA
MoJIb30BaTeNNe, 4To moTpedyercss st Oonee S(DPEKTUBHON OICHKH, aHAIM3a U
00pabOTKH MOCIEAYIONINX 3alIPOCOB, a TAK)KE MO3BOJIUT B I[EJIOM TIOBBICUTH KAY€CTBO
B3aMMOJICHCTBHS YEI0BEK-CHCTEMA.
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Abstract: The author considers a method for forming a linearly varying signal without the
use of analog multipliers in the correction block. The recommendations on the choice of coefficients’
optimal values that provide high linearity of the signal generated are given. The results of calculations
tested with the use of the mathematical model in PSIM application.
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AHHOTaNHUsI: B CTaTbe aBTOP paccMaTpuBaeT crnocod GOpPMHUPOBaHUS JIHMHEHHO-
NU3MCHAIOIICIOCA CUT'HaAJIa 0e3 IMPUMCHCHUA aHaJIOI'OBBIX HepeMHO)KI/ITCJIeﬁ B OJIOKE KOppCKIHHU.
HaHH PEKOMECHAAUU 110 BLI60py ONTHMAIbHBIX 3HAYEHUH KOB(I)q)I/ILII/IeHTOB, O66C1’I6‘H/IBaIOI_I_II/IX
BBICOKYIO JIMHEMHOCTh (opMUpYeMOro curHajia. Pe3ynbTaThl pacueToB TIpPOBEPEHbl Ha
MaTemaTtuueckoi moaenu B cpene PSIM.

KiroueBble ciaoBa:  ¢QopmupoBaTenb, CTpyKTypHass cxema, OJOK  KOpPEeKIHH,
MaremMaTnducckKkas MOA€CIb.

Beeoenue

['enepaTopbl u ¢GopMupoBaTEIU JUHEHMHO HU3MEHSIONIMXCS CUTHAIOB [1, 2]
HaxoJIAT MPUMEHEHHE B PaTUOJIOKAIINM, AHAJIOTO-IU(POBBIX MpeoOpa3oBaTesiX, B
YCTPOMCTBAX C MIUPOTHO-UMITYJIbCHOW U BPEMSA-UMIYJIbCHOW MOIYJISIIUEHN, B CXeMaX
YIIPaBJICHUSI COBPEMEHHBIX HMCTOYHHUKOB TIMTAHUA, B YCTPOMCTBAX BPEMEHHOMU
3aJICPXKKH, B N3MEPHUTEIBHON TeXHHKE, B QYHKIIMOHATBHBIX reHepaTopax (PI') [3-5].

[IpencraBnseT onpeaeaeHHbIN HHTEpec crnocod nmoctpoeHuss OI', OCHOBAHHBIM

Ha (HOPMHUPOBAHUU JTUHEHHO-U3MEHSIOIIETrOCsl CUTHAJIA TPEYTOJIbHON (DOPMBI U3 IBYX
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KBaIpaTypHBIX TAPMOHUYECKUX CUTHAJIOB, CIBUHYTHIX APYT OTHOCUTENIBHO APYyra Ha
90 smekTpUIecKux rpaaycos [6-8].

OcHoBoil noo0HbIX DI ABNAIOTCS UCTOUHUKHU KBaIPATYpPHBIX TAPMOHHYECKUX
CUTHAJIOB, B Ka4€CTBE KOTOPHIX MOTYT OBITh MPUMEHEHBI TEHEPATOPHI KBAIPATYPHBIX
rapMoHUYEeCKnX curHaioB [9, 10], popMmupoBarenu kBaapaTypHbIx curaios [11, 12],
WM 0AHO(A3HbIE HWCTOYHUKHM TapMOHMYECKHMX CHUTHAJIOB C MPUMEHEHUEM
yrnpaBisieMbix (azoBpamateneit [13-15], ansa crabunmmzanuu ($Ha3oBOro caBUTa
KOTOpPBIX TPUMEHSIOTCA Tpeo0pa3oBaTeM  «4dacToTa-HampspkeHue» [16] wim
npeoOpa3oBaTenu «Iepuoa-Hanpskenuey [17].

OnHako CHUHTE3UPOBAHHBIN CHUTHAN 00JaJaeT HEJOCTATOYHOW JIMHEHHOCTHIO
[18, 19], mosToMy MPUMEHSAIOTCS PA3NIMYHBIE KOPPEKTUPYIOUIUE OJOKUA JUIs
TIOBBIIICHUS INHEHHOCTH CUTHAJIA TPEYroibHOU dopmbl [20-22].

JIns KOppeKIMU CHUHTE3MPOBAHHOIO CUTHAJIA MCHOJB3YIoTCs [21] ynBouTenu
YacTOThl TapPMOHHUYECKOTO CHUTHAjda Ha OCHOBE IMPEUU3UOHHBIX JIOPOTOCTOSIIUX
aHaJIOTOBBIX NepeMHokuTenel curnaion (AIIC).

st popmupoBaHuUs KOPPEKTUPYIOMIETO CUTHAMA KOCHHYCOUAAIBHON (POPMBI
HeoOxonumbl [8, 21] aBa AIIC, a nns dbopMupoBaHUsT KOPPEKTUPYIOIIETO CUTHaja
cunycounaibHoi Gpopmel — oaun ATIC [23, 24].

B nepBoM ciydae KOPPEKTUPYIOIIMM TapMOHWUYECKUUA CHUTHAI YABOCHHOMN

4acToThl S, (X) GpopMupyercs 1no aaropurMy

S,.(X) =cos’(x) —sin*(x) = cos(2x),
rae X=w,-t=2-n-f -t — 3HaueHue yria, BEIpAXXEHHOE B paJfaHax; ®, — KPyronas
Y4aCcTOTa, CBA3aHHAS C YaCTOTOW f BXOJHBIX CHTHAJIOB U3BECTHBIM COOTHOIICHUEM.

Bo BTOpoM ciydae KOPpEKTUPYIOIIUM CUTHAT (HOPMUPYETCS CIIEAYIOIMIUM
obpazom

S, (X) =sin(x) - cos(x) = (1/ 2) - sin(2x) .
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OcHoBHBIM mapameTpoMm, xapakrtepusyromum AlIC, sBiISeTCS MOrpemHoCTb
MEPEMHOKCHUSI — OTO MaKCHUMaJbHAas Pa3HOCTh MEXKAy (HAaKTHIECKUM W
TEOPETUYECKUM 3HAYCHHUSIMU BBIXOJIHOIO CHUTHAJA, MPUBEIACHHAs K IPEICITbHOMY
3HAYEHUIO BBIXOJHOTO pabouyero HampsKEHUs, BbIPAXKEHHAS B IPOLICHTAX.

Hacrtpoiika AIIC Ha MUHHMAaTBHYIO IOTPEITHOCTH IEPEMHOKEHHS 3aKITFOYACTCS
B YCTpaHEHHH pa3dallaHCa CMEIEHUS Ha BXOJaX, CMEIICHHS Ha BBIXOJE, a TaKkKe B
HACTPOWKE Ha CpeHee 3HaUeHNE MOTPENTHOCTA MacTabHoro ko3¢ duinenrta |25, c.
40].

Tunossie AlIC, nanmpumep 52511C2, nmeror [25, ¢. 33] yeTbIpe TOACTPOCUHBIX
pe3uCTOpa U Jaxke MPU HAJTUYUU CIIEHUAIBHOTO Mpubopa (aHaIM3aTopa NOTPeuIHOCTH
MEePEMHOXKEHHsI) Tpoliecc HacTpoku monooHbix AIIC sBisercs a0CTaTOYHO
TPYAOEMKHAM, 4YTO B KOHEYHOM HWTOT€ YBEIWYMBACT 3aTpaThl Ha CO3JaHUE
dbopmupoBareneit, B KOTOPHIX IPUMEHSIOTCS aHAJIIOTOBbIEC IEPEMHOKUTEIH.

[lepeMHOXXUTENN C JTa3€pHOM MOJTOHKOW JIEMEHTOB, HE TPeOYIOIINe KaKOu-
nubo perynupoBku, Hanpumep S52511C3 unu Ux aHamoOTH, IOCTaTOYHO aoporue. B
J000M Cllyd4ae CTOUMOCTh BCEro (hOpMHUpOBATENS JTMHEHHO-U3MEHSIOIIETOCS CUTHAA

OyJzleT onpeaensaThes, B MEPBYIO ouepeib, CTOUMOCThIO AIIC 1 UX KOJTUYECTBOM.

3aoaua 3axnouaemces B pa3padoTke HopMUpOBATEIIS IMHECHHO-U3MEHSIOIIETOCS

CUTHaJIa 0€3 MPUMEHEHUsI aHAJIOTOBBIX MEPEMHOKUTEINEH B OJIOKE KOPPEKLIUU.

Ocnoenas uacmo

dopmuposatens (puc. 1) conepKuT YeTbipe BeraucauTess Moayiis (BM1-BMa),
nBa kommnaparopa (K1, K2), nepexmtouarens nomsipuoctu (I111), nBa cymmaropa (1 u 2),
aoruueckyto cxemy (JIC), nBa cymmupytromux 6noka (Cb: u Cb2) u aBe BXonmHbIe

IITHNHBEI.
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Pucynox 1. CtpykrypHas cxema (popMUpOBATEIS

Cymmaropsl 1 u 2, Beruucnurenu moayis (BMi, BM2) u cymmupyrormuit 610k
Cb1o0pazyroT 6a30Bbiit 0510k (bb), KOTOpEI paboTaeT clienyomuM 00pa3oM.

Ha nepByro BxomgHyto muHy nocrymnaer (puc. 2) curaan |(x)=A-sinX, a Ha
BTOpPYI0 BXonHyto muHy — curHan Q(X)=A-cosx. Cwurnan |(X) momaercs Ha

HEUHBEPTUPYIOIIUE BXOABI MEPBOro 1 ¥ BTOPOro 2 CyMMaTopoB, a BXOJHOM CUTHAI

Q(X) rmomaeTcss Ha HEMHBEPTUPYIOIIMIA BXOJ IEpPBOro cymmaTopa 1 u

MHBEPTUPYIOIINI BXOJ BTOPOr0 cymMMaTopa 2.

[Tpumem, urTo amIuMTyaHble 3HaueHWs curHamoB |(X) m Q(X) paBHBI

HOPMHMPOBAHHOMY 3HadeHMi0 A = A=1, Torga npM e€IMHMYHLIX KOd(PQUIMEHTAX
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nepenadyr CcyMmmaropoB 1 u 2 nosyyuM [26] ciienyroniye BbIpaKeHUs 171 BBIYUCICHUS

CUTHAJIOB
V,(X) =2 -[sin(x+ 7/ 4)]; V,(X) =2 -[sin(x—=/4)],
npuueM copmupoBanHsle curHaisl V, (X) u V,(X) caBuHyTsI 10 (ase (puc. 2) Mexry

co0oit Ha 90 3NIEeKTPUYECKUX TPATYCOB.
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Pucynok 2. BpeMenHsle quarpaMmsl
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Ha Bbixonie nepBoro BeruucauTens moayist BMi1 popmupyercs (puc. 2) curnan

M,(x)=mod[V,(x)], a Ha BBIXOmE BTOporo — curHaa M,(X)=mod[V,(x)],

MOCTYTAIOIINE HA MIEPBBIA U BTOPOI BXOpl cymMMupyromiero osoka Chi.
Buprtyanbublii  curHan  (yYUTBHIBAIOIIMKA  3HAUYC€HUS KOI(PPUIUMEHTOB WU
MOJISIPHOCTH CUTHAJIOB)
SV(X) = k11 ’ Ml(x) - klz ‘M 2(X) ,
rie k, m k, — kxosddunueHtsl nepenayn NEpBOro CyMMHUPYIOLIETO OJIOKa IO

COOTBCTCTBYIOIIUM BXOJd4dM.

Anann3 copMHUpoBaHHOrO curHana S,,(X) MO3BOJIAET CAENATh CIEAYHOIINE
BBIBOJIbl: YaCTOTa OCHOBHOW I'apMOHUKHU CUTHana S, (X) B JBa pa3a BBILIE YaCTOTHI

KBaJpaTypHBIX rapMoHudyeckux curHamoB |1(x) wm  Q(X); MakcuMajbHbIC

(aMIUIMTYHBIE) 3HAYEHHS S, ., —+2; Ha «IIPSIMOM» M «OOpPAaTHOM» y4dacTKax

c(OPMUPOBAHHBIN CUTHAN SIBISIETCA «KBa3WJIMHEWHBIMY», TO €CTh UMEET HEIMHEWHYIO
XapaKTePUCTHKY S-THUIIA.

[MorpemHocTs €(X) CHHTE3MPOBAHHOIO CUTHAJIA MOXKET OBbITh HaileHa [26] ¢
TIOMOIIIBIO CJICAYIONIETO BBIPAKCHHUS
&,(X) = S, ()~ S,(%),
rae S,(X) — 9TallOHHBIN CUTHAJN TPEYroabHOU (hopMsbl (puc. 3).
I'paduk 3aBHCUMOCTU HOTPELIHOCTH €, __ OT yria X IpHBEAEH Ha puc. 3.

MakcumanbHOE OTKJIIOHEHHWE TOTPEIIHOCTH 10 MOoayao paBHo [26] 4,25% ot

MaKCUMAaJILHOTO 3HAYEHUA S

To ecTh €, =4,25-/2 ~60mV.

Vmax ?
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Pucynok 3. BpemeHHbIe quarpaMmMebl

Jis nuHeapusanuu curHaia S, (X) ucnonb3yercs (puc. 1) 0s10k koppekuun
(BK), B cocTaB koToporo BXosT: Beraucautenu Mmoayis (BMsu BMa), kommapaTopsl
(K1 u K2), normueckas cxema «CKJIIOYAIOIIEE WJIM», nepexiatodarensb
nonsipHoct I1I1 u cymmupyromumii 610k Ch2, Ha BeIXoJe KOoTOporo opmMupyercs
KOPPEKTUpYIOIWUI curHan S, (X) MocTynaromuii Ha TPeTH BXOJ CYMMHUPYIOLIETO
onoka Cho.

[IpuHIMO KOpPEKIMU MOSICHSAET pPUC. 4, HA KOTOPOM H300paKEHBI CUTHAJIBI

S,(X) u S, (X) yMHOXKEHHbIE HA COOTBETCTBYIOINE KOA(PPULMEHTHI s NOTyUEeHUs
CUTHaJa

N(X)=a-S, () +B-S, (%),
aMIUTUTYIHOC 3HAYCHHE KOTOPOro OyJIeT pPaBHO HOPMHPOBAHHOMY 3HAYCHHUIO

PaBHOMY €JIMHHUIIE.
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W3 puc. 4 BUAHO, 4TO 4aCcTOTa KOPPEKTUPYIOLIETo curHana S, (X) HoJKHa ObITh
B JIBa pasa BBIIIE YaCTOTHI BXoaHOro curHaia |(X), mpuuem dasa curnama S, (X)

JOJIKHA OBITh TAKOM, YTOOBI MOSBUIIACH BOBMOYKHOCTh KOMIIEHCAIIUU HEJTMHEHHOCTH
CUHTE3UPOBAHHOI'O CUTHAJIA B JIIOOOM TOYKE X .

B sTOM city4ae npu HalI€HHBIX ONTHMAJIBHBIX 3HAYECHUAX KOOQPHULNUEHTOB 0,
U [, MOXHO OOECIeUnTh HAMIYUIIyI0 JUHEHHOCTh (opmupyemoro curHana N(X),

KaK Ha HapacCTaromcM, TaK U CIIaJa0ICM YIdCTKax.

aSv

N A

1,0
BSk

27T

1,0 V V

Pucynok 4. BpemeHHbIE quarpammebl

Curnan koppekuuu S, (X) Gpopmupyercs cleayouM 00pa3oM.

[Tpu mocTymieHuu KBaaparypHbeix curaanos | (X) u Q(X) Ha COOTBETCTBYIOIIHE
BXOJIbl BhIuncnutTesneit moayneir BM3u BMas Ha ux Beixogax (popMupyroTcsi CUTHAIIBI
M. (x) =mod[l (x)] = mod[sin(x)]; M, (x) =mod[Q(x)]=mod[cos(x)].

Ha tperuii Bxon Ch2nonaercs (puc. 1) HanpsikeHrne CMEIIeHHs OTPULIATEIbHON
noJisipHoctyu E, .

B pesynbrare cymmuposanus curganoB M, (X), M,(x) u E, Ha BbIxone Giioka

CBb2 popmupyercs
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F(X) =k,,-M,;(X) +k,,- M, (x) =k, - E,, (1)

rne k,,, k,, 1 K,, — koapduunenTs! nepegaun BTOpOro CyMMHUPYIOIEro OJIoKa Io

21! 23

COOTBCTCTBYIOIIUM BXO/d4dM.

ITpu paBencTse ko3P dunmentos K,, =K, =k,,=1 u 3Hauenun E, =1 BeIpaxeHue

(1) yopoiaercs
F(X) =M,(X)+M,(x)-1. (2)
[Tomyuennsiit curHan F(X) oxHomomApHbIA (puc. 2), AN HAXOXKICHHA

MaKCHMAaJIbHOTO 3HAYCHHUS KOTOPOTO B YpaBHEHHE (2) MOJACTaBUM 3HaUeHHEe X =T7/4

(myst naTepBana X em/2)
F_ =F(n/4)=sin(n/4)+cos(n/4)-1=/2-1~0,41.
[TpeoOpa3zoBanre oJHOMOSAPHOrO curHaiga F(X) B aBymosspHbIN (OMH3KUN K
rapMOHMYECKOMY) KOPPEKTHpYIOMMN curHain S, (X) HpPOU3BOAUTCS € HOMOIIBIO

nepexitoyatenss nossipHocty I u dopmupoBaTenss ynpaBisiOIIMX HMITYJIHCOB,
BBITIOJTHEHHOTO M3 JBYX KoMmapatopoB u jorudeckoil cxembl «MCKITFOYAIOIIEE
NJIN» wna BbIXOAE KoTOpod dopmupyercss (puc. 2) TMOCIEI0BATEIBHOCTh

IPSIMOYTOJIBHBIX UMITYITbCOB K (X) .

OauH W3 BapuMaHTOB peaju3alyy MEepeKIoYaTesis NOJSIPHOCTH PACCMOTPEH B

[27]. Ha undopmarmonnsiii Bxox I1I1 mocrymaer curnan F(X), a Ha ympasJisroini
Bxoj — curHan K (x) nm6o ¢ ypoBHeM «JIor.0», m1bo ¢ ypoBaeM «Jlor. 1.
[lpu momauye Ha ympaBnswoomuii Bxoa curHama K(x) ¢ ypoBhHem «Jlor.1»

Kod(DPUIMEHT repeaaun NepeKIoYaTes MOJSIPHOCTH OyIeT paBeH MUHYC €IHHHUIIE,

cienoBarenbHo (puc. 2), BeIXxogHoit curHan S, (X)=—F(X). Ilpu mnonaue
ynpasisomero curiana K(X) c¢ ypoBHem «Jlor.0» mONAPHOCTh CHUTHAlA HE

M3MEHSETCs, TTOCKOJIBKY B 3TOM ciydae koddduiment nepenauu I[1I1 Oyxger paBen

IINTFOC CAUMHUIIC.

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 2. ENGINEERING




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

Takum o00pa3zom, yacToTa KOppeKTUpyrolero curHaia S (X) B 1aBa pasa

IMPCBBIIIACT YaCTOTY BXOJHOI'O CHI'HAJIAd |(X), Cro aMIIIMTYOJHOC 3HAYCHHC

A =(2-1).
JIJist HaX 0 ICHUS ONITUMAJILHBIX 3HAYCHUH K0P PUITMCHTOB TIepeIavun TIEPBOTO
cymmupytomero 0Omoka Cbi Bocmonb3dyemcsi BpEMEHHBIMU JAvarpamMmaMu  (Iist

uaTepBana X €[0;7/4]), u300pakeHHBIMH Ha pHC. 2 U PHUC. 3.
MakcumanibHoe (amIumuTyaHoe) 3Hadenne curHana N(X) Oyxmer mpu X =m/4,

MpUYeM JIoKa3aHo [26], 4TO IIPH HUCIIOIB30BAaHUU CIEKTPATIbHOYMCTOTO (MICaIbHOTO)

KoppekTupymoomero  curiana S (X)=sin(2X) MakcuManbHas ~ JIMTHEHHOCTb
dopmupyemoro curHaiza N (X) HaOmomaeTcss NpH ONTHMAJIBHBIX 3HAYCHHSX
kodpuuuento o, =1,252 u B,=0,504, npu 3TOM aMIUIMTyJa CUTHAIA B 3TOM

ciy4ae OyAeT paBHA HOPMUPOBAHHOMY 3HAYEHUIO.
Hcnonb3oBaHne MaTeMaTUYECKOM MOJENIN MO3BOJWIO YTOYHUTH PACUETHBIE

3Ha4YCHUA KOB(b(bI/II_II/IGHTOB, KOTOPBIC HC3HAYUTCIIbHO OTJIMYAIOTCA OT 3HAYCHUH o, "

B, . Harrpumep, 3HaueHne k03¢ (PULMEHTA, HAIIEHHOTO B PE3YIbTaTe MOACIUPOBAHMS,

~

B, =0,507.
B stom ciydae (puc. 3) ocrarouHas mnorpemHocTs €,(X) = N(X)—S,(X)

YMEHBLINIACH IPUMEPHO B JAECSTH Pa3.
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CTYAECHT

VYpansckuii penepanpubiii yausepcuteT uM. nepsoro [Ipesuaenta Poccun b.H.Enpiiuna
Hayuublii pykoBoauTE/Ib

I'puboB B.B. kanauat TeXHUYECKUX HAYK

VYpanbckuii henepanbHbIii yHUBEpCUTET UM. riepBoro [Ipesnaenta Poccun

Abstract. September 20, 2015 came into force a new Procedure of verification of measuring
instruments to check and sign the content of the certificate of verification of measuring instruments,
approved by order of the Industry and Trade Ministry of Russia from 02.07.2015 Ne 1815. The
practice of the order requirements, identified a number of practical issues to be solved. The main ones
are the organization of verification of measuring instruments, the application of verification marks,
determining validity checking, and others. These problematic issues impede quality and timely testing
works, which imposes additional time and material costs for businesses and organizations.

In connection with this urgent question of analysis and synthesis of problematic issues for
legal entities and individual entrepreneurs in terms of verification of measuring instruments in order
to further their study and make changes to the specified Order.

In this article the problematic issues related to the practical implementation of the existing
order of verification of measuring instruments, requirements to sign verification and content of the
certificate of verification.

Keywords: verification, verification mark, calibration certificate

AnHoTauus. 20 centsa6ps 2015 roga BeTynui B cuity HOBbIH [lopsiiok npoBeieHNs TOBEPKU
CpCaAcCTB I/ISMepeHI/II\/'I, Tp€60BaHI/I$I K 3HAaKy MMOBEPKHU U COACPKAHNUIO CBUACTCIILCTBA ITIOBEPKU CPECACTB
U3MEpEHUH, YyTBEpKACHHBIN Npuka3oM Munnpomropra Poccun ot 02.07.2015 Ne 1815. IIpakTuka
MIPUMEHEHHUS TOPs/IKa BBISIBUIIA PsAJl BOIPOCOB MPAKTUUYECKOIO XapakTepa, TPEOYIOMUX PeIIeHus.
OCHOBHBIMH U3 HUX SIBISIOTCS BOIIPOCHI OpraHU3aIlMu IMMOBCPKU CPECACTB HBMGPCHHﬁ, IMPUMCHCHUC
3HAKOB MOBEPKHU, ONPEIEIICHUE CpoKa ACHCTBHUSI MOBEPKH U Ap. YKa3aHHbIE MTPOOJIEMHbIE BOIPOCHI
3aTPpYAHAIOT KaYC€CTBECHHOC U CBOCBPEMCHHOC NPOBCACHUC IMMOBCPOUYHBIX pa60T, YTO HaKJIaAbIBACT
AOIOJTHHUTEIBHBIC BPDEMCHHBIC U MATCPUAJIBHBIC 3aTPAThl HA MMPCANPUATHA U OpraHrU3alu.

B cBs3u ¢ sTHM AKTYaJICH BOIIPOC aHajin3a U 0606II_ICHI/I$I HpO6HCMHLIX BOIIPOCOB JJIA
OPUINYCCKUX JIWI U UHAUBUAYAJIbHBIX npeaanHHMaTeneﬁ B 4aCTHU NPOBCACHUSA IMOBEPKU CPCIACTB
M3MEPEHUH C LeNblo JalbHene nx npopaboTKy 1 BHECEHHs H3MEHEHHH B yka3aHHbIH [Topsaok.

B nanHOI cTaTthbe MpoaHanM3upOBaHbl MPOOJIEMHBIE BOIPOCHI, CBSI3aHHBIE C MPAKTUYECKON
peanmauneﬁ HOBOTI'O Hopﬁzu(a MMPOBCACHUA IMTOBECPKHU CPECACTB I/I3MepeHI/II7L
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KirueBble ciioBa: IMOBEPKa, 3HaK MMOBEPKU, CBUACTCIBCTBO O ITOBEPKE.

[loBepka cpencTB M3MEPEHUM SBIAETCS OJHOM M3 BAXXHEHIIMX NPOLERyD,
KOTOpas 00ecreunBaeT €IMHCTBO U TOUHOCTh U3BMEPEHUI B CTpaHE.

B cootBerctBun ¢ ®denepanbHbiM 3akoH Ne 102-D3 [1] moBepka cpeacTB
U3MEPEHUN — 3TO COBOKYIHOCTh OIIEPAIIHii, BHIIOJHAEMBIX B LENSAX MMOATBEPKICHUS
COOTBETCTBHS CPEJICTB U3MEPEHUI METPOIOTHYECKUM TPEOOBAHUSIM.

B PMI 29-2013 [2] naeTcs apyroe onpeeseHue:

[loBepka  (cpeactB  W3MepeHUN) —  YCTaHOBJIIEHHE  O(UIIMAIBHO
YIOJIHOMOYEHHBIM OPTaHOM MHPUTOJHOCTH CPEJCTBAa M3MEPEHUM K NMPUMEHEHUIO Ha
OCHOBAHHMH IKCIIEPUMEHTAIBHO ONPEACIIIEMBIX METPOJOTUYECKUX XAPAKTEPUCTHK U
MOATBEPKJEHUS UX COOTBETCTBUSI YCTAHOBJICHHBIM 0053aT€ILHBIM TPEOOBAHUSIM.

CpeactBa wu3MepeHUM, MpUMEHSAONIMECS B cepe TrocyaapCTBEHHOrO
peryJupoBaHus 0OecrieueHus! €IMHCTBA U3MEPEHUH, B COOTBETCTBUHU ¢ 3akoHOoM 102-
®3 «O0 obecrieyeHUH €IMHCTBA U3MEPEHUN» MOMJIEkKAT MOBEPKE B 00s3aTEILHOM
nopsinke. OcTanbHbIE CpPEACTBA H3MEPEHMM, MOIYT IOJBEPrarbCcsi IOBEPKE B
n06poBosIbHOM Topsiike. OTBETCTBEHHOCTh 3a CBOE€BpeMeHHoe mnpenocrasienue CU
Ha MOBEPKY HECYT IOpUINYECKHE U (PU3UUECKHUE JIMLA: BIAJETbLbI U MOJb30BATEIN
CPEICTB U3MEPEHMUS.

OdopmieHue pe3ynbTaToB MMOBEPKHM MPOU3ZBOAUTCS B COOTBETCTBUU C
TpeOOBAHUSIMU YKa3aHHBIMU B METOAMKE MOBEPKU HA JAHHOE CPEACTBO U3MEPEHHUS.

Tak, pe3ynbTaThl MOBEPKU MOTYT YAOCTOBEPSATHCS 3HAKOM IMOBEPKU U (WJIH)
CBUJICTEJILCTBOM O TOBEpKE, U (WUJIK) 3amuchio B macrnopte (dhopmylsipe) cpeactna
M3MEPEHUS, 3aBEPSEMON MOAIUCHIO IOBEPUTEIIS U 3HAKOM MOBEPKH [3].

20 cents0Opst 2015 roma BCTymWJI B CHIIy HOBBIM MOPSAOK MOBEPKU CPENICTB
M3MEpPEHU, a Tak)Ke Hadyalld JEHCTBOBAaTh HOBBbIE TPEOOBAHMS K 3HAKY MOBEPKHU U

COACPIKAHUIO CBUACTCIILCTBA O ITIOBCPKC.
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JlokymenTbl BBeneHbl B aeuctBue IIpukazom MwuHnpomropra Poccum ot
02.07.2015 Nel1815 «O6 ytBepxkaenun Ilopsiaka mpoBeAeHHS TMOBEPKU CPEICTB
U3MEpEHU, TpeOOBaHUs K 3HAKy MOBEPKH U COACPIKAHUIO CBUJIETEIHCTBA O MOBEPKE»
(3apeructpupoBano B Muntocte Poccun 04.09.2015 N 38822).

[Tpuka3 «O06 yrBepxkaeHuu [lopsiaka npoBeeHUs MOBEPKU CPEJICTB U3MEPEHUH,
TpeOOBaHMS K 3HAKY MOBEPKH U COACPKAHUIO CBUACTENILCTBA O TOBEPKE» pa3padoTaH
Munnpomroprom Poccun coBmectHo ¢ PoccTaniaproM B COOTBETCTBUHU € YacThIO 5
cratbu 13 ®enepanpHoro 3akoHa ot 26.06.2008 r. Ne 102-d3 «O6 obecrnieueHUN
€IMHCTBA U3MEPEHUID [4].

OTMeTHM HEKOTOphIE HW3MEHEHHUS B TIOPSAKE TMPOBEACHUS TOBEPKU IO
OTHOILIEHUIO K CTapbIM IpaBWiiaM. Tak, B COOTBETCTBUH C MPUKA30M MHUHIpOMTOpra
Poccun N 1318 ot 20.08.2015 roma (3apeructpupoBan B Muntocte Poccum 17
dbeppans 2014 r, per. Homep 31337) aetictByeTt HOBBIN [lopsiok co3aanus U BeeHUS
®denepanbHOro HHGOPMAIMOHHOTO (OHA O OOECIICYSHHUIO SIUHCTBA U3MepeHuil. B
COOTBETCTBHM C HUM B CBUJIETEJIbCTBAX O MOBEPKE TEMEph 00s3aTENIbHO yKa3aHHE
peructpanronHoro Homepa CU B undopmarmonnoM oue.

B HOBBIX paBUIaX UMEIOTCS YTOUYHEHUSI OTHOCUTEIBLHO METOAMK noBepku CU:
«...METOJIMKa MoBepKU Kaxaoro tuna CU ycraHaBIMBaroTCs MPU YTBEPKICHUU TUIIA
CH...». Takum x€ HOPMHPYETCA KOJMYECTBO, PACIOI0KEHUE, TMOPSIIOK YCTAHOBKU
I0MO Ha peryiupoBouHble y3ibl CU.

B wactu mpenocTtaBieHUs] CPEICTB U3MEPEHUS] HA MOBEPKY JOMOJIHUTEIBHO
MOAYEPKHYTa HEOOXOIUMOCTh JOBEICHUSI MHPOpMAITUU JI0 3asBUTEIEH B JOCTYITHOM
dhopme. YTOUHEHBI YCIIOBHS OIUIaThl yeayT 1o noBepke CU, e Bxosmux B [lepedern
CH, mnoBepseMbIX TOJBKO CIHEHHAIBHO AaKKPEAUTOBAHHBIMU TOCYAapCTBEHHBIMU
OopraHamu, cleayromer (opMyIUpPOBKOM: «...OTUIAUMBAIOTCS 3aMHTEPECOBAHHBIMU
JULAMH B COOTBETCTBUU C YCIOBUSIMU 3aKJIIOUEHHBIX JIOTOBOPOB, €CIIM MHOE HE

MPETyCMOTPEHO 3aKOHOAATEIBCTBOM PDy.
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B ycnosus npenocrasnenusi CHU Ha moBepKy BHECEHO TpeOOBaHUE O HATUYHH
METOJVKH ITOBEPKH, €CIIM TAKOBAs IIPUCYTCTBYET B KOMIUIEKTE MIOCTABKU U yKa3aHa B
onucanun Ttuna CH, a Takke JOKyMEHTa, MOATBEPKAAIOIIET0 Oe30MacHOCTh
oOpamieHust co CpPeACTBOM HM3MEPEHMS, €CIIM MOCIEIHEE HAXOAUIOCh B KOHTAKTE C
PaaOaKTUBHBIMU, arpeCCUBHBIMA W JPYTMMHU ONACHBIMHU JJI 3J0POBbSI U KU3HU
cpenamu. Pexomenayemas (popma cripaBKu UMEETCS B MPUIIOKEHHUSIX.

HoBpiMH mpaBujaMu OrOBapuBAIOTCS YCJIOBHSI OTpaHHYeHHs oObeMma
MOBEPOYHBIX PA0OT B pamkax (aKTHUUECKH HCIOIb3yeMbIX Bo3MoxkHOocTel CU
(moBepka B OTpaHUYEHHOM JIMAIa30HE), ONPEAEIISIEMbIX HA OCHOBAHHUH 3asIBJIEHUS €r0
Biagenbua. OqHaKoO CONEPKUTCS OTOBOPKA, YTO JAHHBIN BapUaHT PABOMOYEH TOJIBKO
IIPY HAINYUHU B METOJMKE ITOBEPKH COOTBETCTBYIOIIMX yKa3aHuii. [Ipu aToM sBIIseTCA
00s3aTeIbHBIM BHECEHHE JAaHHOM MH(QOpMalUU B CBHUIETEIBCTBO O MOBEPKE H/WIA
dbopmymsip CH.

B cimyuae yrpaThl cBHIETENbCTBA O MTOBEpKE W/miu Gopmysipa (macnopra) CU
CO 3HAKOM IOBEPKH, HOBBIE MTPaBUJIa 00S3bIBAIOT MOBEPSIOIIYIO OPTraHU3aINIO BbIIATh
HOBOE€ CBHUJETENILCTBO C MNOMETKOW «/lyOnukaT» W yKa3zaHHMEM JaThl MOBEPKH,
COOTBETCTBYIOIIEH TAKOBOW B YTPAYEHHOM JJOKYMEHTE.

JononHensl TpeboBanust B yactu kiemiienus CU, a umenno Qopmara
yKa3aHus JaThl Ha 3HAKE MOBEPKU B 3aBHCUMOCTH OT MEKIIOBEPOYHOI'O MHTEPBAJA.
Tak, Mecsl MOBEpKH YyKa3blBaeTcsl apaOCKuMu IUdpamMu B IMOJ€ 3HAKA MpU
MEXIOBEPOUYHOM MHTEpBAJe, COCTABIIAAONIEM He Oosiee 3 JeT, Mpu UHTEpBaje oT 3 10
10 ner pumckumu nudpaMu yKa3blBa€TCs KBapTaji, a Mpu OOJbIIEH TIUTEIBHOCTH
TOJILKO TOJl BBINIOJHEHUS] TOBepku. JlaHHbIE TpeOoBaHUSI JEHCTBUTENbHBI MPU
HaJU4YMH COOTBETCTBYIOLIUX YCIOBHUI B METOJIUKE MOBEPKH [5].

B npuxkaze Munnpomropra Poccum ot 2 nrons 2015 r. N 1815 npuBenensl
TpeboBaHus K hOpMaM U COAEPKAHUIO CICTYIONINX TOKYMEHTOB:

1.CBHIETENBCTBO O MOBEPKE CPEACTBA U3MEPEHUN;
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2. CBUAETENBCTBO O MOBEPKE ITANOHA, COAEpIKalIee JUIEBYI0O U O0OPOTHYIO
CTOPOHBI;

3. U3BeleHre 0 HEMPUTOAHOCTU K MTpUMEHEHHI0 (pekoMeHnyemas popma) CU
WJIM 3TAJIOHA;

4. Tlpumepsl pUCYHKOB 3HAKOB MTOBEPKU;

5. KypHai Bbiauu U MOJTYYSHUS] TOBEPUTEIbHBIX KIICHM;

6. CopaBka 00 o0Oe33apakuBaHUM (HEUTpaM3alluu, JAE3aKTUBAI[MU) CPEJIICTB
u3MepeHui, paboTtaromux B (Ha) arpecCHUBHBIX  (CIEIMAIBHBIX)  Ccpeaax
(pexomenayemas gopma) [6].

[IpakTka NpUMEHEHUS HOBOTO TOPsAKA MPOBEJICHUS TIOBEPKU CPEJICTB
M3MEPEeHU BBISIBUJIA PSi/I BOIPOCOB MPAKTUUYECKOTO XapaKkTepa, TPEOYIOMUX PEIICHHUS.
OCHOBHBIM SBJISETCA BOIPOC OPraHU3aluy NOBEPKH CPEICTB U3MEPEHNN. Y Ka3aHHBIN
npoOJIEMHBIM BOMNPOC 3aTpPyJHSET KAauyeCTBEHHOE M CBOEBPEMEHHOE IIPOBEICHHE
MOBEPOYHBIX padOT, UTO HAKJIA/IBIBAET JIONIOJHUTEIbLHBIE BPEMEHHBIE U MaTepUaIbHbIC
3aTpaThl HA NPEANPUATHS U OpraHU3aIUU.

B cBsf3uM ¢ 3TUM akTyajieH BONPOC aHaidu3a W O0O0OIIeHUsS MPOOIEMHBIX
BOIIPOCOB IS FOPUAWYECKHUX JIUIl ¥ WHANBUAYATBHBIX TpEINpPUHUMATENCH B YaCTH
IIPOBE/ICHMS IOBEPKH CPEJCTB U3MEPEHMIA.

PaccmoTpum mipo0GsieMbl, BO3HHMKAIOIIKME TMPU MPUMEHEHUU HOBOTO TMOPSAIKA
MTOBEPKHU.

C Beixogom npukaza Munmnpomropra Poccun ot 2 uronsg 2015 1. Ne 1815 «O6
YTBEPXKJICHUM TIOPsJIKAa TPOBEACHUS MOBEPKU CPEACTB HM3MEPEHU, TPeOOBaHUS K
3HAKY IMOBEPKU U COJACPKAHUIO CBUJIETEIHCTBA O MOBEPKE» BO3HUKIIA HEOOXOAUMOCTD
BHECCHHsI U3MEHEHUI W JIOTOJIHEHUH B 3HAYUTEILHOE KOJUYECTBO METOJUK, B TOM
YHCJIe TaKMX, KOTOpble ObUIN pa3paboTaHbl sl CPEJACTB U3MEPEHUN, CPOK JEHCTBUS
JIOKyMEHTOB 00 YTBEPXKJIEHWU THUMAa KOTOPHIX ucTek. C Apyrod CTOpPOHBI, B
COOTBETCTBUM C 4acThio 1 crtatem 12 denmepanpHoro 3akoHa «0O0 obecreueHun

eaMHCTBa  uU3MepeHun»: «lIpu  yTBepkaeHMM TUIIa  CPEICTB  HM3MEpPEHUH
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YCTaHABIIMBAKOTCS [OKA3aTeJId TOYHOCTH, HWHTEPBAI MEXKIy ITOBEpKaMHU CpEICTB
M3MEPEHHUI, a TAK)KE€ METOJANKA TOBEPKU JAHHOTO THIIA CPEACTB U3MEPEHUI».

Ha ocHOBaHMM 3TOTO MOJOKEHUSI CBEACHUS O METOJUKE MOBEPKU BHOCSTCS B
CBuzeTenbcTBO 00 YTBEpXKIEGHHUU THIA, a TaKKe B ONHMCAHWE THIA CPEICTBa
U3MEPEHUN. OTO CO3MAET CIO0KHOCTH IPHU BHECEHUM HM3MEHEHUN B YKa3aHHBIE
MeTOAuKH. Tak, Hanpumep, HEBO3MOKHO BHECTH M3MEHEHHS B METOANKY MOBEPKU B
cllydae, €CJIM CPOK JIEUCTBHUS CBUETENILCTBA 00 YTBEPKICHUH TUIIA YK€ 3aKOHUYHUIICS,
NOTOMY YTO HEBO3MOXHO BHECTH HM3MEHEHUS B JIOKYMEHT, KOTOPBIA YK€ HE
NEUCTBYET.

B cBa3u ¢ tem, uro [Ipukaz Munnpomropra Poccun ot 2 nrons 2015 r. N 1815
BeTynuia B neiictBus 20 cenTsiops 2015 roga Bce cpencTBa M3MEpPEHUs, KOTOPbIE
uMeroT kieitma 1 kBaprtana 2015 roma aomxHbI ObITH TOBEepeHBI 10 31 nexadps 2016
roja.

B coorBerctBum ¢ mynkrtamu 16 u 18 Ilpukaza npoeaenue nosepku CU mo
OTJIEJIbHBIM U3MEPUTENIbHBIM KaHaJIaM, OTPAHUYEHHOMY KOJMYECTBY JUAIIa30HOB
WM U3MEPSEMbIX BEIWYMH JOIMYCKAeTCd MPOBOAUTH TOJBKO TMPU HAIUYHUH
COOTBETCTBYIOILIETO YKa3aHUs B METOJUKE MMOBEPKU. B HacTosiee Bpems Takue
yKa3aHusl OTCYTCTBYIOT NMPAKTHYECKH BO BCEX METOAMKAX MOBEPKM M NPHUMEHEHHE
JAHHOW HOPMBI ITIOCTABUT MOJI YTPO3Y AEATEIBHOCTE MHOTUX METPOJIOTUYECKUX
CIIy0, B TOM YHUCJI€ U METPOJIOTUYECKHUX CIYXKO OOOPOHHBIX MPEANPUATHHA.

Hogesie TpeboBanms, ycTaHOBJICHHBIE B yHKTaxX 16 u 18 ynomsnytoro [Ipukasa
Munnpomtopra Poccum ot 02.07.2015 Ne 1815, npuBomsaT K HEU30eKHOMY
HEpaIlMOHAIbBHOMY HMCIOJIb30BAaHUIO JEHEKHBIX CPEACTB (B TOM YHUCIE OIOHKETHBIX)
FOPUINYECKUX JIUL, T.K. BBIHYXIAIOT IPOBOJUTH NOBEPKY CPEACTB U3MEPEHHI HA BCEX
JMana3oHax M3MEpPEHUM, periaMeHTUPOBAHHBIX OMMCAHUEM THUIA (3TO MOXET OBITh
30-40 nmanma3oHOB M3MEpPEHUM), XOTS OTH KOHKPETHBIC DK3EMIULSIPHI CPEJCTB

M3MEPEHUN Ha NMPEANPUATHH UCIIOJIb3YIOTCS JIUIIb HAa 3-5 Auana3oHax U3MEpPEHU.
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[IpakTruecku Bce M3MEHEHUSI MPUBOJIAT K POCTY 3aTpaT KaK MOBEPUTEIIS, TaK U
3aka3zumnka-Bianaensia CU, naer 0onblryio cBOOOTY Al HHTEPIPETAMU MyHKTOB. B
IpHUKa3e TaKKe UMEIOTCS OIIMOKU B TEKCTE (CTUIIMCTUYECKHUE, 3HAKHU TMPENUHAHUSA,
MPOITYLIEHHBIE CJIOBA).
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of sleeves of complex shapes in the parametric environment
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Abstract. The article is devoted to the research in the automated parametric environment and
the problem of creating spatial geometric images of the products. The authors conducted research of
the sleeve of the complex shape.

Keywords: garment, sleeve volume, virtual environment, three-dimensional design, external
shape of sleeve.

One of the most actual directions of scientific researches in the garment industry
is the development and improvement of methods of clothes design that can improve
the quality of products and significantly reduce the cost of their manufacture. In the
framework of this direction the researches are focused on work in the automated
parametric environment, and aimed at solving problems related to the process of
creating spatial geometric images of the products and providing the ability to preview
the product in the three-dimensional space.

The research was aimed at the development of systems of three-dimensional
design of clothes, and covers a large amount of work, including: the adaptation of
methods of design or development of new algorithms, the development of
mathematical models that help to describe the process of production, the preparation
of information tables of dependence and influence of material properties on design
parameters, parameterization and visualization of shapes, products, and materials, etc
[1].

Three-dimensional design technology allows us to model the spatial shape of the
body and clothes. The process of design of volumetric surfaces in three-dimensional
environment includes several stages: analysis and evaluation of existing forms,

modeling spatial shape of the future object and creating the prototype. The accuracy of
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the visualization in the virtual environment depends on the visual estimation of the
external image of the object.

Today three-dimensional modeling programs allow us to design and visualize
shoulder products of fitted and loose designs, decorative elements as folds, gathers,
tucks, etc. Also with a help of software it became possible to fully or partially automate
the process of set-in sleeve patterns design, but it’s still not applicable for sleeves of
complex shapes to any of the existing programs [3].

To visualize the sleeves of complex shapes in the parametric environment it is
necessary to get sufficient amount of parametric information, which will allow us to
describe the object in all projections. The complexity lies in the fact that the shape of
the sleeves is almost impossible to describe with the help of geometric objects. There
Is a complex dependence between constructive and visual parameters of the sleeve,
which is impossible to describe by a single formula. Each individual section of the
sleeve requires a separate study and parametric descriptions.

The authors of the work conducted a research of the sleeve of complex shape,
such as “Gigot”- a full, loose and rounded from shoulder over elbow, fitted at wrist
sleeve. This type of sleeves is a good sample, it is easier to give an objective assessment
of the quality of fitting on its shape and to monitor the interdependence of different
groups of parameters. To create a mathematical model of describing the shape it is
necessary to explore the sleeve in three projections, each of which corresponds to its
visual settings.

For that purpose a single assessment model of the full, loose and rounded from
shoulder over elbow sleeve was developed, where all main visual parameters of the
shape are indicated. The model includes three projections of the sleeve with the symbol
system of the visual parameters of the external shape (figure 1), the description of these

parameters and ways of measuring (figure 2).
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Figure 1. The single assessment model of the sleeve in three projections
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Figure 2. The table of the sleeves parameters (the fragment)
The algorithm of design of the external shape and the pattern of the full, loose

and rounded from shoulder over elbow sleeve consists of the following steps:
1. To choose the constructive parameters according to the type of material, size

of products and the degree of sleeves volume;
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2. To make the pattern of the sleeve according to the developed universal
algorithm of the full, loose and rounded from shoulder over elbow sleeve design;

3. To choose the visual parameters according to the constructive parameters and
physical-mechanical properties of the material;

4. To form the external shape of the sleeve with the increased volume in the
upper part, in accordance with the single assessment model of the visual form of the
sleeve (figure 1).

The data obtained can be used in further research to develop a mathematical
model for describing the dependence between constructive and visual parameters, and
create software for automatic design of this type of sleeves in a three-dimensional
environment.
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KaHIHJIaT TEXHUYECKHUX HayK, podeccop kadeapa TexHUIECKas
OKCILTyaTalus TEXHOJOT'MYCCKUX MAIIUH U 060py,Z[OBaHI/I$I
npupogoo0ycrpoiicTBa. Poccuiickuii rocytapcTBeHHBIN arpapHbIit
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JIOKTOp TEXHUUECKUX HayK, Ipodeccop, kadenpa TeXHuYecKas
OKCILTyaTalusd TEXHOJOTMYCCKUX MalllvuH U 06opy)1013aH1/1$1
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Abstract: In the current conditions of the market questions the use of machines with maximum
efficiency and cost-effectiveness are highly relevant. The article presents some of the results of calculations
of the efficiency opzation, rational and full use of the available in the Organization's technical and
technological fleet.

Keywords: Reliability; efficiency; mechanization; a park machines

AHHOTanUsA: B COBpEMEHHBIX YCIOBHUAX pPBIHKA BOIPOCHI MCIOJIB30BAHMS MAIlUH C
MaKCUMaJIbHOU OTAaueil u 5KOHOMHUYEeCKOH 3(PPEeKTUBHOCTHIO CTAHOBATCS KpaiiHe akTyaJbHbIMU. B
CTaTbC MNPHUBCACHBI HCEKOTOPBLIC PE3YyJIbTaTbl pPACUYCTOB 110 Sq)(l)eKTI/IBHOCTI/I OopraHu3anuvu,
palluOHAJIBHOI'0 U IMOJIHOUCHHOT'O HCIOJIBb30BaHUS PIMCIO]J.IGIZCSI B OpraHu3aliu TCXHUYCCKOI'0 U
TEXHOJJOTHYCCKOT'O IMMapKa MalllrH.

KiaroueBnle ciioBa: Ha,[[e)KHOCTL; B(I)(I)CKTI/IBHOCTB; MCXaHU3alus; IMapK MalllH.

OrneHka HaAEKHOCTH pPAOOThI MAIIMHBI MPOU3BOJIUTCA C TMPUMEHEHHEM

KOMIIJICKCHBIX TEXHMKO-KOHOMUYECKHUX MMOKa3aTeseh YACJIBHBIX MOTEPb H3-3a OTKA30B
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U ITPUBCICHHBIX 3aTpaT MalllnHO MOJIb30BaTENIC HA TEXHUYECKOE COACPIKAaHNC MAIIIMHBI.

0. A. Koukun paccmarpuBaeT 3(¢()EKTUBHOCTh HCIONb30BAHHUS MAIIMHBI Kak

COBOKYITHOCTb [1apAMETPOB, COCTABIISIOIIMX TEXHUKO-3KOHOMUYECKYIO XaPAKTEPUCTHKY

MalllMHBI, KOTOpasd 3aJI0OKCHa B IPOHCCCEC KOHCTPYUPOBAHUA W H3TOTOBJICHUA U

IMPOABIACTCA B YCIOBUAX OSKCILIyaTallWH. HpI/I 9TOM OH B Ka4€CTBC OCHOBHOI'O

9KOHOMHYCCKOI0 IIapamMeTpa Ipcajaract HCIIOJIb30BaATb IMPUBCACHHBIC 3aTpPAaThbl B

pacuere Ha eauHully. OIHAKO, B YCIOBHUSAX CEIbCKOXO3SIMCTBEHHBIX W JOPOKHO-

CTPOUTENBHBIX  OpPraHu3alyii ~ NPUMEHEHHE  JTHUX  PEKOMEHJAIM  JOBOJIbHO
npoOJIeMaTUYHO, TaK KaK OHM PACCUMTAHbl HAa WHIMBUIYATbHBIM TMOJIXON K KaKIOH
MalllMHe, HUMEIOIEHCsT B Mapke. B yCIOBUSIX € MNPOU3BOJACTBEHHBIX OpraHU3aliu
OCHOBHOM 3aJ1aueil CITy>KObl MEXaHHU3aIUH SIBJISETCS] KOMIUIEKCHAs OIIeHKa S PeKTUBHOCTH
MCTIOJB30BaHMsL BCETO MapKa MaIlH, KOTOPbIA COCTOUT U3 OOJIBIIOrO KOJTMYECTBA Pa3IMUHbIX
MapoK MalllMH, KOTOpblE B 3HAYMTEIILHOW CTENEHH OTIMYAIOTCS MEXIy COoOOM o
KOHCTPYKIMH, YCIIOBHSMH 3KCILTyaTallii ¥ COOTBETCTBEHHO SKCILTYaTallMOHHON HAIE&KHOCTH.
[TosToMy, C y4eTOM MMEIOIIMXCSI pEKOMEHIAIM, HEOOXOIMMO HCKaTh MyTH KOMILIEKCHOM
TEXHUKO-DKOHOMUYECKOM  OIEHKHM  A(PPEKTMBHOCTH  HMCIIOJB30BaHMS  BCETO  IMapka
CEJTbCKOXO3SIMCTBEHHBIX M CTPOMTENBHBIX MAalllMH opraHmsaimu. [Ipu 3mom HeoOxoammo
VUUTHIBATh  CJIIOXKUBILMECS W TIPUMEHSIEMbIE B  YCIOBUSX CEIBCKOXO3SIMCTBEHHBIX
OpraHM3aIMi MMOJXO/BI K OIeHKe A(P(EKTUBHOCTH UCTIONB30BAHKS MAIMH. XapaKTepusys
MIPUMEHSIEMYIO B CEIIBCKOM XO3SIUCTBE, JOPOYKHOM CTPOUTENIHCTBE CUCTEMY IOKA3aTesen
3 PeKTHBHOCTH MCTIONH30BaHMSI MAIIIMH B I1EJIOM, MOYKHO CKa3aTh, YTO OHU 3aBUCHT:

- BO - TIEPBBIX, OT COCTABa TApKa MAIMH W YPOBHS WX TEXHMYECKOW AKCIUTyaTalliyd B
OpraHHM3aluy;

- BO - BTOPBIX, OT CTOMMOCTH BBITIOJTHSIEMBIX PA0OT ( CMETHOM CTOMMOCTH CTPOUTEITHHO- -
MOHTaXHBIX padboT (CMP), cTOMMOCTH HCHIONB3YEMBIX MAaTEPUAsIOB U T.]11.).

C.TICJIYCT OTMCTUTL, 4YTO [IIOKa3arciikd, OIPCACICHHBIC TOJLKO CTOMMOCTHBIMMA
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XapaKTEPUCTUKAMH BBIMOIHAEMbIX paboT (cMeTHast croumocts CMP, puObLib, B HEKOTOPO
CTCIICHM PEHTA0EIBbHOCTh), HEAIEKBAaTHO OTPAKAOT A(PHEKTUBHOCTh XO3SHCTBEHHON
JIESITEIIHOCTH U, B TIEPBYIO 0Yepeib, 3PPEKTUBHOCTD UCTIOIb30BAHMSI MAIIIUH.

OOBSCHSECTCS ITO HECKOJIBKUMU TIPUUHHAMH:

--- BO - [IEPBBIX, PA3NTMYHAS CTPYKTYpa pabOT OpraHu3alkii PUBOIUT K TOMY, YTO OJTHU
OpraHM3allMK BBIIOJIHSAIOT OOJiee BBITOHBIE PAOOThHI, YeM JIpYyIHeE. Tak, o maHHBIM
JINTHUUNT uM, Hanbosmee peHTabesbHbI ( ¢ KoaddurmerTom peataderbHoCcTH 14,29%0) paboThl
M0 YCTPOMCTBY JpEHaXKa U CTPOUTENBCTBY BOAOOTBOAAIIMX KAHAJIOB M MEHEE PeHTa0eIbHO
KIIUITHOE CTPOUTENLCTBO (6...12%0), a pecTaBpariyst IpeHaxen MPUHOCUT YOBITKY;

--- BO - BTOPBIX, YCHUJIMBAIOIIASICS TCHICHIWS K HA3HAYCHUIO CTOMMOCTH CTPOHMTEIIECTBA
Y CTOMMOCTH YCITYT B 3aBUCHMOCTH OT 3aIlPOCOB 3aKa3YHUKOB, a HE UX PEalbHOM CTOMMOCTH,
JenacT OECCMBICTICHHBIM — CpaBHEHWE TIPSANPUSTHA IO TaKUM  ITOKA3aTelsiM — Kak
MPOU3BOIUTENHHOCTD TPY/ia (B PYOIIsiX) WM PEHTa0eIbHOCTD;

--- B - TPETHHX, PE3KOE MOBBIIIICHUE IICH HA TEXHUKY 3aCTaBIISIET HEKOTOPbIE OpraHU3aIiK
TIEPECMOTPETh U3BECTHBIC MPUHITHITHT KOMILICKTOBAHHS ITAPKA MAIIIHH.

DddexkTHBHOCTD (DYHKIIMOHUPOBAHMS CIY)KObI MEXaHW3allMd B HAWOOJIBINCH CTENeH!
3aBUCUT OT JIByX COCTABJSIFOIIMX - 3TO aMOPTH3AIlOHHBIC OTYHC-JICHUSI W 3aTpaThl Ha
TEXHUYECKOE 00CTY>KUBAHUE U TEKYITIUIA PEMOHT. A 3TO MPUBOIUT K OTHO3HAYHOMY BBIBOJTY
O TOM, YTO JUIs TIOBBIIICHUST d(DHEKTUBHOCTH CITYKObI MEXaHU3AIMU I1IETIeCO00Pa3HO, B
TICPBYIO OYEPETb, PEIIATh BOIPOCHI, CBSI3aHHBIE ¢ KOMIUIEKTOBAHUEM ONTHMATLHOTO TTapKa
MAIllMH W TIOBBIIICHUEM YPOBHS MX TEXHMYECKOW SKCIUTyaTald. PaccMOTpUM MeToIibl
KOMITICKTOBAHHUS ONTUMAJIBHOTO TIapKa MAIllMH B TaKUX OTPACISIX, KaK CTPOHMTEILCTBO,
CEJIbCKOE XO3SIMCTBO M JOPOKHOE CTPOUTENBCTBO. METOIbI KOMIUIEKTOBAHUS TApKOB
MAIIIMH MOXKHO pa3/IeNUTh Ha JBE OOJbIINE TPYMIBI: METOBI 0€3 rcnonb3oBanus OBM u
METO/TBI C IPUMEHEHUEM COBPEMEHHOTO MaTEMaTHIECKOT'0 arrapara mporpaMMHUPOBAHUS U
oOpabotku pe3ynbraroB Ha OBM. Otmeuaercs, 9TO BO3MOXKHOCTH IIOJTHOM OICHKH
MPaBWJILHOCTH  ()OPMUPOBAHUSI TIApKA MalllMH, B TaKkKe BHECEHUs] HEOOXOIUMBIX

KOPPEKTHPOBOK B €r0 COCTaB W YNPaBJICHUS UM JUIl JIOCTMKEHUS HauOoJblIen
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3P PEKTUBHOCTH MCIOIB30BaHKS MAIIMH MOSBUIKCH C HAYAJIOM IPUMEHEHUS JIEKTPOHHO-
BBIYHCIIUTEIIHON TEXHUKA. METO/Ibl MATEMATUYECKUX MOZEIIEN ONTHUMH3ALNH C IIOMOIIBIO
OBM MOXHO pa3ienuTb B OCHOBHOM Ha IPYMIIBI C MCIOJIb30BAaHUEM JIMHEMHOTO, HEJH-
HEWHOro M BEPOSITHOCTHOTO MporpaMMupoBanust. Hanbomnee pacnpocTpaHeHHBIME, XOPOIIIO
pa3pabOTaHHBIMK W JIAIONIMMUA  OOBEKTUBHBIC PE3YJbTAThl SIBISIFOTCS  MOJIENTM  C
UCTIOJIb30BAHUEM JIMHEHOTO MPOrPaMMUPOBAHUSL.
Db PEeKTHBHOCTH MPUMEHEHHS STOr0 METO/Ia OOBSCHSASTCS CICAYIOIINMH MPEUMYIIIECCTBAMHU:
- [TO3BOJISIET IOCTATOYHO MPOCTO MaTEMATUIECKH UHTEPIIPETUPOBATH POPMYITUPOBAHUE
3a7a4u;

- UCTIOJTb30BaTh PA3JIMUHBIE KPUTEPUU ONITUMAIILHOCTH;

- IPOBO/IUTH KaK KOMILJIEKTOBAHHE MapKa MaIlIHH, TaK U €ro J0YKOMILIEKTOBAHUE, UIMETh
XOpOILIO pa3pabOTaHHbIE MPOLEAYPhI PEILICHUS 33/1a4H;

- pemars 3a7a4d OOJBIION Pa3sMEPHOCTH CO CIIOKHOM CTPYKTYpOW OTpaHUYEHHIA.
OnHako HECOOJIOJICHHE TJIAHOBOW CHCTEMBbl TEXHUYECKOTO OOCTYKMBAaHUSI U PEMOHTA
MaIlIlH, OTCYTCTBHE HEOOXOJUMBIX COPTOB TOIUIMBO-CMA30UHBIX M AKCILUTyaTalldOHHBIX
MaTepHasioB, MJIOX0e CHAOKEHUE 3aracHbIMU YacTSAMH, HEAOCTaTOYHAs KBaM(uKaius
00CITy>KMBAIOIIIETO MTepCcoHasIa U T.J1. Bce 3T MpUYMHBI NPUBOJIAT K YBETMUEHHIO TPOCTOEB
MaIIMH [0 TEXHUYECKUM MPUYMHAM, YBEIMUYEHUIO 3aTPaT HA BHEIUIAHOBBIE PEMOHTHI U,
KaK CJIEZICTBUE, IOSBIICHUIO JOTIOJIHUTENIbHBIX 3aTpaT. KOMILIEKC 3TUX U IPYTUX BOIPOCOB
MOJIBUTIIM HAC K MCCJICOBAHUIO U pa3pabOTKE METOAUKH pacueTa ONTUMAIBHOIO MapKa
MaIllMH ¥ 3aTpaT Ha WX JKCIUTyaTaruio. Pe3ynpTarel nccrnenoBanuii Mo 3pQPeKTUBHOCTH
MpUMEHEHUsT pa3pabOTaHHON METOJIMKUA pacyeTa ONTUMAIbHOIO MapKa 3eMJICPOMHBIX
MaIlIMH U 3aTpaT Ha UX JKCIuTyaraiuio B yciaoBusax OAQO "Pacceer". B tabmurmax 1 u 2
MIPUBEJICHBI PE3YJIbTAThl PACUETOB, U3 KOTOPBIX CIEAYET, YTO 3aMEHA B ONTHUMAJIHLHOM
Mapke MallldH, Ha MalluHbl W3 4YHCJa HUMEIOLIUXCS B OpraHM3allid, TMPUBOJUT K
YBEIMYCHUIO 3aTpaT Ha €ro IKCIUTYaTaluIoO.

Tak, HanpuMmep, 3aTpaThl Ha KCILUTyaTaIIO ONITUMATTBHOTO TIapka ckpernepos B 2010 r.

cocTapysitoT 90% 3aTpar Ha SKCIUTyaTalMIO MapKa ¢ yY€TOM UMEIOIINXCS U UCTTIOJIb3YEMBbIX
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MallliH, a C YYETOM MMEIOIIMXCS U He UCTIONb3YEeMbIX MalliH - 65,9%.
Pe3ynbTaThl ONTUMU3AIMOHHBIX PACYETOB M pacueTHbIE "peabHble" TAHHBIE 3aTpaT Ha
AKCIUTyaTallMIO MapKa MallliH B OpraHu3alliy TIOKa3aHbl Ha pUcC. 1 U 2, U3 KOTOPBIX Clie-
IyeT, YTO 3aTpaThl HAa SKCIUIyaTal[I0 ONTUMAIBHOIO MapKa 3HAYUTEIBHO HIKE pacyer-
HBIX “peaibHBIX" 3aTpar. 3aTpaThl HA HKCILTyaTAlMI0 ONTUMAILHOTO MapKa OyIIbI03epoB
B 2010 . coctaBmm 46,3 %, aB 2011 1. - 31,6 % OT pacueTHbIX pealibHbIX 3aTpar. B 1o
K€ BpeMsi ONTUMAaJIbHBIC 3aTpaThl Ha SKCIUTyaTaIl[MI0 MMEIOIIETOCs Mapka OyJIbI03epoB
JOCTaTOYHO BBICOKH U COCTABIIIFOT COOTBETCTBEHHO 89,2 192,1% 0T “pealibHbIX’ 3aTpar.
Tabmuma 1
Cronmocts 3emitepoitnbix Mamd B OAO "PaccBer" 1o pesynbpratam

OIITUMH3AIMOHHBIX paCuYCTOB

Croumocts| Ctoumocth | Croumocth | Ctommocts | CToMocTh |PacueTHast
“onTHMAaJb| ONTUMAJIb- |MAPKA MALIUH| HEJOCTAI0- | H30bITOY- [ CTOMMOCTh

I'on | Bua mamun HOro” HOI'0 MApPKa |0 OTYETHBIM | IIErocs HOr'0 “peaJibHOT
napka ¢ y4eToM AaHHBIM napka napka | o” mapka
MAILIMH | HMEKIIHXCS TBIC. P. MAIIHMH. MAIIMH MAIIMH
ThIC. p. | MAIIHH T. P. ThIC. py0. | ThIC. pyd | ThIC. py0
20 6860,4 7228,8 2430,1 4873,6 7635,2 7228,4
2007| bymbao3epsl 4606,3 4609,0 10300,0 -- 5677,1 10300,3
Ckpenepsl 4322,0 6770,9 6577,8 376,8 1832,5 6770,8
Bcero 15788,7 18607,0 19307,9 5250,4 15144.8 24299,5
20 8218,1 8620,0 2430,1 6266,3 7635,2 8620,9
2008| Bymbao3epsl 3951,7 3952,2 10431,2 -- 6479,5 10431,2
Ckpenepsl 3758,1 5752,2 7980,1 -- 21912 7980,6
Bcero 15927,9 18324,4 208414 6266,3 16305,9 27032,7
20 9078,2 9501,1 3079,9 6498,7 7635,2 9501,3
2009| Bymsnozepst 6609,5 11081,1 11016,7 1310,1 5435,0 11098,6
Ckpenepsl 5638,4 7840,0 6702,3 1503,2 3657,4 7840,4
Bcero 21326,1 28422,2 20798,9 9312 16727,6 28440,3
20 7028,6 7488,8 3079,9 4409,8 -- 7488,7
2010| Bymsaozepst 4606,4 4909,9 11675,6 -- 6766,5 11675,6
Ckpenepsl 3383,8 5439,8 6702,3 -- 1353,3 6702,3
Bcero 15018,8 17838,5 21457,8 4409,8 8119,8 25866,6
20 8416,1 8805,4 3079,9 5802,4 7635,2 8805,4
2011| Bymbao3epsl 3366,7 3545,3 11675,6 -- 7992,1 11675,7
Ckpernepsl 4322,3 6702,5 6702,3 -- - 6702,5
Bcero 16105,1 19053,2 21457,8 5802,4 15627,3 27183,6
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Tabnuia 2

3aTpaThl Ha AKCIUTyaTaluio 3emiiepoitHeix Mammud OAQO "Pacceet"
10 pe3yJibTaTaM ONTUMH3AIUOHHBIX PACUETOB

3arparsl (3aTparsl Ha | 3aTpaThl Ha | 3aTparbl Ha | OT4YeTHBbIE PeaabHble
HAa JKc- ONTHMAJIb- [IKCILUIYaTALHUIO | IKCIUIyaTa- | JAaHHbIE MO 3aTpaThl
I'ox | Bua MalmiuH | mu1yaTanuio| HbIH NapkK BCEro om0 n30bI- | 3aTpaTaM Ha | HA IKCILIya-
ONTHMAJIb- | € y4eTOM HMemerocss | TOYHbIX (+) IKC- TaluIo
HOT'0 NMapKa | MMeIoIuXcst napka WM HeJJ0CTAI0| IJIyaTanMio | “peajbHOro”
MallMH | MAIIMH THIC. | MAIIMH. ThIC. | IIHX (-) Ma- MalIMH. | HapKaMalluH
pYO. pYyo. IKH. T. py0. | ThIC. pY0. ThIC. py0.
20 4954 516,2 516,2 -345,2 179,3 524,5
2007 | Bynbnozepsl 4479 446,7 673,8 227,1 788,9 788,9
Ckpenepsl 332,5 466,8 466,8 -1454 575,3 586,8
Bcero 1275,8 1429,7 1656,8 - 263,5 1543,5 1903,2
20 593,2 617,1 617,1 - 446,2 178,8 625,0
2008 | Bynpaozepsr 3814 370,5 685,3 314,8 700,1 700,1
Ckpenepsl 289,5 319,5 501,3 181,8 590,6 590,6
Bceero 1264,2 1307,1 1803,7 50,4 1448,4 1915,6
30 654,2 673,0 673,0 -463,0 278,2 741,2
2009 | Bynpnoszepsr 639,9 743,1 743,1 -197,2 1025,2 1044,9
Ckpenepsl 434,3 480,9 480,9 -870,3 658,6 745,6
Bceero 1728,4 1897,0 1897,0 - 1530,5 1962,0 25317
30 505,9 530,0 530,0 -319,7 247,6 567,3
2010| Bynpaoszepsr 4479 441,8 777,6 335,8 966,4 966,4
Ckpenepsl 260,6 290,0 394,6 104,6 586,0 586,0
Bcero 1214,4 1261,8 1702,2 -120,7 1800,0 2119,3
20 606,9 622,6 622,6 -412,6 246,6 659,1
2011| Bynbao3zepsr 327,3 334,0 795,7 461,7 1035,2 1035,2
Ckpenepsl 333,0 395,3 395,3 -- 627,6 627,6
Bcero 1267,2 1351,9 1813,6 49,1 1928,4 23219

PGBYJII)TaTI)I I/ICCJ'IGILOBaHI/Iﬁ IMOKa3bIBAlOT, YTO CHIKCHHUC 3aTpdT Ha OJSKCILTyaTallltO

MalllH A0CTHUTaCTCsl, B IICPBYIO OYCPC/ib, 3a CUHCT CHMKCHUA aMOPTHU3aAlIMOHHBIX OTYHUCIICHHS.

J171st 517010 HEOOXOMMO U3 OOIIIEH CyMMBI 3aTpaT Ha AKCILTYaTallii0 MAIIIH BHIYECTh 3aTPaThl

Ha "M3IMIIHIOK" TEXHUKY, MOTYYEHHBIX 0 pe3yJibTaram pacueToB. B tabmuiie 3 npuBeIeHsI

JAHHBIC T10 aMOPTHU3AIMOHHBIM OTYMCIICHUAM Ha IIaPKW MallliH, ITOJTYYCHHBIC B PE3YJIbTATC

OIITUMHA3AIIMOHHBIX PACYCTOB. Kak BHUIHO M3 PE3YJILTATOB PACUYCTOB, JOJIAA aMOPTHU3allMOHHbIX

OTYMCIICHUH Ha "ONTUMATBHBIA' WMEIONMICS TapK MammuH cocTaBiusser 169.. 24,5 %

pacyeTHBIX "pearbHBIX" 3aTpaT Ha AKCILTyaTalldio MapKa, B TO BpeMs Kak Juisi "peabHoro"

mapka MalrH A0 aMOPTHU3allMOHHBIX OTYMCIICHUH B

aKcInTyartanuto paBHa 24,5..30,8 %, 1.e. B 1,25...1,45 paza Gomnbiie.

"peanbHBIX" 3aTparax Ha
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Pucynok 1. 3atpaTbl Ha SKCIUTyaTaIIO OJJHOKOBIIIOBBIX KCKAaBATOPOB ()

1 Oynb103epoB (0) 1Mo pe3yIbTaramM ONTUMHU3AIMOHHBIX PACYETOB:

. a.) -
OcHoBHOM 1 1 I T i OcHoBHOH 7 4 1 1 1 1
OCHOBHOH =3 = = = == OcHOBHO} l 2

o . 2
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OCHOBHOH T 1 - - : - OcHOBHOI - L L -
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Ocnogoti OcrosHoit OcHoBHOH OcHOBHOH OcHOBHOI OcHoBHo#1 OcHOBHOM OcHOBHOI OcHOBHOI OCHOBHOM

Pucynok 2. 3arparbl Ha SKCIUTyaTaIlio CKPETepoB (@) U BCEro Mapka 3eMIICPONHBIX
MartuH (0) 1Mo pe3yabTaTaM ONTUMHU3AIMOHHBIX PAaCYETOB:

1 - pacueTHble "peanbHbBIE" 3aTpaThl Ha SKCIUTyaTalldI0 MAllWH, 2 - 3aTparhl Ha
AKCIUTyaTallMi0 BCEr0 MMEIOIIETOCS TMapKa MAallliH; 3 - 3aTpaThl Ha SKCIUTyaTalluio
ONTUMAJTLHOTO TTapKa MaIlIMH; 4 - 3aTpaThl HAa SKCIUTYaTalKIO0 ONTUMAJIBHOTO MapKa MaIlIiH
C Y4ETOM UMEIOILIEHCS TEXHUKH.

Kpome TOro, CHwxeHME 3KCIUTyaTAMOHHBIX 3aTpar JOCTHIAETCsl TaKKEe 3a CYET
CHWDKEHUS 3aTpaT Ha TOIUIMBO-CMA304HbIe MaTepuasibl. Kak mokaszanm pacyeTsl, 3aTparhbl Ha
TOILUTMBO "ONTHMAILHO MMEIOIIErocs' TapKa MallliH ObLTA HIDKE PEATbHBIX pacyeToB 3aTpar
Ha 20...25 %. 310 BBI3BAaHO HE TOJBKO HECOOTBETCTBUEM UMEIOIIMXCS B MTAPKE MAPOK MAIITHH

BBIITOJIHSICMbBIM pa60TaM, HO ¥ HAJIMYMEM 3HAYHUTEIHLHOIO KOJIMYECTBA N30BLITOYHOM TEXHUKMH,
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a TaK K€ ONTUMH3AIMS TTapKa MAIIMH M03BoJIsIET B ycinoBusix OAO "Paccer" 3HauMTENHHO
CHU3UTh MHOTOMAPOYHOCTh TMapka. Tak, /Uil OTHOKOBILIOBBIX 3KCKaBaTOPOB U OyJIb03EPOB
PEKOMEHJIOBaHbI JIBe Mapku skckaBatopoB ( D0 - 4121 u 50 - 4111) wu aBe Mapku
oyipaozepoB ( JI3 -11CA u JI3 -35C), a yist ckperepHoro mapka - oxgaa Mapka ( J1-357 ).
CHiKeHre MHOTOMapOYHOCTH TIapKa ITO3BOJIMT CHHU3UTh OPraHU3AIMOHHBIE 3aTpaThl Ha
AKCIUTyaTalli0 TEXHUKHU 3a CYeT Jydiiero mnposenieHuss TO U PeMOHTOB, YMEHBIIICHHS
HOMEHKJIATypPbI 3aIlaCHBIX YacTeH, CIEHUATN3aLMI PEMOHTHBIX pa0OYMX U T.[.

Pazpaborana Maremaruueckass MOJENb TPOIECCa AKCIUTyaTalMd  JOPOXHBIX U
CTPOUTENBHBIX MAlIMH, a Takke pazpadoTaHa METOAMKA ONpeleieHusl 3arpaT Ha
AKCILTYaTAlMIO MAIIIMH C YYETOM YPOBHS MX TEXHUUECKOM SKCIDTyaralu. MareMaTrudeckas
MOJIETIb 33/1a4M  ONTUMM3AIMKA YPOBHA TEXHUYECKOM OKCIUTyaTallid TMapKa MaIliH
MIpeICTaBIIeHa CIIeAYIOIMM 00pa3zoM. MmeeTcst 1-e KoMMYecTBO MallliH Pa3IMuHbIX MapOK,
KOTOPBIE JIOJKHBI 00ECTICUUTH BBIMOJHEHHE HEOOXOIMMBIX 00BeMOB padot 3a K-it mepuo.
Heo0xomuMo onpeeiTh YPOBeHb TEXHHYCCKON SKCIUTyaTallik MalivH I-1 Mapku B K-it
niepronl. B kauecTBe KpuTepHs ONTUMH3AIMN TTPUHAT MUHUMYM 3aTpaT Ha AKCILTyaTaIluio

BCCI'O IIapKa MalllvH.

Llenenas (bYHKI_II/IHI Z : Z : Z : Cijk' Nijk tx + Zprl . AKp — min (1)

i=1 j=1 k=1 p=p
0

e Cijk - 3aTpaThl HA SKCIUTyaTalMIO MAIIMHGI | -if MAPKH TIPH | -M YPOBHE TEXHUYECKOU
skcrutyataiil B K-i mepuom; N jk - KONMYECTBO MAIIMH I-if MapKu TIPH J-M YpOBHE
TEXHMYECKOM 3KCIuTyaraiuy B K- iepuom; t k - mepron Bpemeny; |, J, K - HHIEKChI Mapok
MaIIIMH, YPOBHS TEXHUYECKON SKCILTyaTAIMH 1 TIGPHOZIA COOTBETCTBEHHO;
K, - mononHuTebHbIE KAIMTATBHBIC BIIOYKEHHsI, HCOOXOIMMBIE IS TIOBBIIICHHS YPOBHS Te-
XHAYECKOU 3KCIuTyaTaumu.  [Ipu criegyronmx orpaHUueHUsIX:

1) mneotpuuarensHOCTh IepeMeHHbIX;  Nijxk > 0 (ie [ 1], Je[J]; ke [K]).

2) KOJIMYECTBO MAIIIMH MPHU PA3TMIHOM YPOBHE TEXHHUYECKOM SKCILTyaTalliK OCTOSHHO

Nijk = const:
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3) ypoBeHb TexHHYeCKO# FKcIuTyaTarmn (K y,) n3MeHsieTcs B mpeernax:
0,28<Kyn <0,95.

JIJIs1 perieHust OCTaBJICHHOM 33Ja4H MPOLIECC SKCILTyaTallid MAalluH PaccCMaTpUBacTCs
KAaK CIIy4allHbId C JUCKPETHBIMU COCTOSIHUSIMH, a NEpPEXOAbl JAHHOM CUCTEMBI W3
COCTOSTHHSI B COCTOSIHME€ BO3HHMKAIOT IMOCIIEI0BATENbHO U HETIPEphIBHO. Takum oOpazoM,
NPOLECC SKCILTyaTalli MAIIIKH OMKCHIBAETCS MATEMATUYECKUM allapaToM COBPEMEHHBIX
Moaenen. Hcroms3yda mocnenHuid, HaM yAaloCh ONKMCATh AHAIUTUYECKH BEPOSITHOCTH
HAaXOYK/ICHUS MAILIMHBI B PA3JIMYHBIX COCTOSHUSX Mpotiecca. [ Ipu paccMOTpeHnn CTpYKTYpbl
3aTpaT Ha SKCIUTyaTal|io IOPOKHBIX U CTPOUTEIBHBIX MAIIMH BbIJIEJICHBI TIPSIMbIC 3aTPaThI
Ha BBITOJHEHHUE T'OJIOBOIO KOMILIEKCA MEXaHU3UPOBAHHBIX padoT C,yp M IOMOIHUTEBHBIE
3aTpaThl JOPOKHO-CTPOUTEIBHOIO ITPOM3BOCTBA BCIIEICTBUE HENPABWIILHON TEXHUYECKOM

OKCILTyaTally MallliiH C:)Iu'[.

Tabmuma 3
AMOPTH3AIMOHHBIE OTYUCIIEHUS B CTPYKTYPE 3aTpaT Ha 3eMJIEPOMHYIO TEXHUKY

OAO "PaccBet" (110 pe3yJibTaTaM ONTUMHU3AMOHHBIX PACUETOB)

Houst
AMOpTH3aLIIOHHBIE aMOPTU3ALMOHHBIX Joust “peanbHbIX”
OTYHCIeHUS OTYMCJICHMIA aAMOPTU3ALOHHBIX
HA IAPK MALIUH B 001X OTYMCJICHMIA B 3aTpaTax
Bun (peasIbHBIX) 3aTpaTax Ha KcIuTyaranuo, % %
Ton MAaIluH Ha IKCIIYaTALMIO
marmH, %o %
“Ornrru- “Orrru- “Orrre-
“Ontu- | Manb.” | “Peanb- |“OnTu-MabHbIA MaJbHO-
Malb- Cy4eToM Hbli | Maib- [c yueroM|Peasy “Omrmu- |ro”napka| Beero | “Peasns-
%% | BRI | WMelO-| mapK’ | HBIM | IMEIO- | HBI [MAJIBHOTQC yYeTOM| FIMEFO- HOIo
mapK” | MMXCsI| TeIC. | Mapk’ | muXcsl |mapk’| THapka | MMero- |ILero-cs | Inapka
ThIC. pyO,MammH | pyo. Mall1H MalmH” | TMXCS | TapKa | MaliH |
TBIC. Y0 MallIUH
1 2 3 4 5 6 7 8 9 10 11 12 13
20 17,7 | 1214 | 1279 | 1279 | 231 | 24,1 244 | 258 248 248 244
2007 | bynmbmosepst | 26,85 | 1237 | 1238 | 2685 | 15,7 | 157 351 | 61,8 61,9 411 351
Ckpemnepsl 19,7 | 851 1334 | 1468 | 144 | 226 226 | 40,1 28,6 28,6 22,6
Bcero - 3302 | 3851 | 5432 | 173 | 20,2 283 | 42,2 376 325 283
20 17,7 | 1455 | 1526 | 1526 | 233 | 243 244 | 257 247 247 244
2008 | bymsmosepst | 26,85 | 1061 | 106,1 | 2708 | 152 | 151 400 | 734 756 409 40,0
Ckpenepsl 19,7 | 740 1320 | 167,7 | 125 | 224 266 | 54,3 492 314 26,6
Bcero - 3256 | 3907 | 5911 | 170 | 204 308 | 46,7 451 32,7 30,8
20 17,7 | 160,7 | 1682 | 1682 | 21,7 | 22,7 22,7 | 257 250 250 22,7
2009 | Bynmppmosepst | 2685 | 1774 | 2975 | 2994 | 170 | 389 289 | 46,6 40,1 410 289

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 3. MANUFACTURING ENGINEERING




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

Ckpernepsl 197 | 1111 | 1545 | 1588 | 149 | 20,7 30,7 | 35,6 320 320 20,7
Bcero - 4492 | 6202 | 6264 | 17,7 | 245 245 | 359 32,7 32,7 245
20 17,7 | 1294 | 1325 | 1325 | 219 | 234 234 | 26,2 250 250 234
2010 | bymsmozepsr | 26,85 | 123,7 | 1318 | 3098 | 128 | 136 325 | 70,0 71,0 30,3 325
Ckpenepsl 19,7 | 66,7 1054 | 1378 | 114 | 180 22,5 | 50,7 455 335 225
Bcero — 3198 | 369,7 | 580,1 | 149 | 173 273 | 47,6 458 34,0 27,3
20 17,7 | 1490 | 1558 | 1559 | 226 | 236 236 | 257 250 250 23,6
2011 | bymsmoszepsr | 26,85 | 904 1318 | 3098 | 87 12,7 30,3 | 94,7 92,7 38,9 30,3
Ckpenepsl 197 | 851 1054 | 1378 | 215 | 168 210 | 414 349 349 210

Bcero - 3245 | 3930 | 6035 | 140 | 169 259 | 475 445 33,2 259
CYMMapHI)IC 3aTPaThl Ha SKCIUTYATAIUIO ITapKa MalllH ITOJTYUYCHbI U3 BBIpa)KGHI/ISI:
Cy=3"Copj + 2" -Comj )
j=1 j=1

JIOTIOJTHUTEIbHbIE 3aTPaThl: Com=2""Cijmp Tj Py 3)

j=1
rae Tj - IaHUpYeMBIi mepro paboTsl ManmH J-if Mapku; C - ctonmocts 1 daca
HEIUTAHOBOTO PEMOHTA MAILMHBI j-i Mapku; P - BEpOSITHOCTh HAXOXKICHUS MAILMHBI |-i
MapKy B COCTOSTHUU OTKa3a.
JlonoHUTENBHbIE KalUTalIbHbBIC BIIOXKEHHUS, HEOOXOIUMBIE JUISl TTOBBIIICHUS YPOBHS
TEXHUYECKOM IKCIUTyaTalliy MAIIIH, ONIPEACTICHbI U3 BHIPAKECHUS
AK = AK; + AK; 4)
rae AKj - TomoHUTENbHBIC KaTUTATLHBIE BIOYKEHUS 1151 ()aKTOpOB 1-i rpyTImibT;
AK, - TONONHUTENBHBIE KAUTAIbHBIE BIOXKEHHS U1 (PaKTOPOB 2-i1 1 3-i1 rpymIL.
AK; = Cra™ - AKyr ()
AK7 = Cn n-o-AKyp (6)
rae M, N - koppektupyromme kodddurmentsr; o= 0,31 - koaddurment 3aBucumocTi
KalUTaIbHBIX BJIOKEHUI OT CTOMMOCTH MAIIIVH.
Nmest naHHy10 MaTeMaTHUYECKYHO MO/JIEITh, MOKHO PEIIaTh 331a41 10 IPOTHO3UPOBAHUIO
Y YMEHBILICHUIO 3aTPaT Ha SKCIUTyaTallli0 MaIlIMH HEMOCPEICTBEHHO B MPOU3BOJICTBEHHBIX
opraHmzanysx. Pe3ynbTaThl WCCIEIOBAaHWI TIO OMPENENICHUI0 BECOMOCTEH (haKTOpOB,
OTIPEIECIISIONIUX YPOBEHDh TEXHUYECKOM KCILTyaTally JTIOPOXKHBIX U CTPOUTEIHHBIX MaIIIHH;
Mo (PakTHUECKOMY COCTOSIHMIO YPOBHS TEXHMYECKOW OKCIUTyaTallid MallliH B
MIPOU3BOACTBEHHBIX OPraHU3alMsIX, @ TAKXKE PE3YJIbTAThl OLICHKH MMOKAa3aTee HaJeKHOCTH

1 3(h(HEeKTUBHOCTH KCTIONB30BaHUs MalMH. C UCMONIb30BAHUEM pa3pabOTAHHON METOMKU
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ObUTM TIOy4YeHbI KOA(PQPUIIMEHThI BECOMOCTEH OCHOBHBIX (DAKTOPOB, OIPEACIISIOIINX
YPOBEHb TEXHHYECKON AKCILUTyaTalld JTOPOKHBIX M CTPOUTEIBHBIX MAIIWH: - Ka4eCTBO
npoBeeHus Texuudeckoro oocaykuBanus f; = 0,30; - kauecTBO MPOBEACHHS TEKYIIETO
pemonra f, = 0,20; - xaduecTBO MPUMEHEHHS TOILIMBO-CMa304BbIx MatepuanoB f3=0,18; -
kBanudukanms MarmancToB f,= 0,19; - kadectBo xpanenus mammu fs = 0,13, [Tpu
OIICHKE (PAaKTHMYECKOrO COCTOSIHUS YPOBHS TEXHHMYECKOM OKCIDIyaTalld MalliH B
MPOU3BOJICTBEHHBIX OPraHM3aIMSAX YCTaHOBIEHO, 4To OH m3Mensiercs oT 0,56 mo 0,80.
[ToydeHsl Tarke 3HAYCHHMS OCHOBHBIX W YaCTHBIX (DaKTOPOB, W BBIABJICHBI TPHUYHMHBI

OTKJIOHCHUS UX 3HAYCHHUI OT ONTUMAJILHBIX BEIMUKH.

[Tosmy4eHbl 3aBUCUMOCTH MEXKITy CpeIHEN HapaOOTKOM MEXIy OTKazamMu (B MOTO-yacax),
K03 duImieHTOM roToBHOCTH K, M1 ypOBHEM TeXHHUECKOM AKcIuTyaTtaunu Ky, TOpOKHBIX U

CTPOUTCIIbHBIX MAIIIWH: - IJIA OJHOKOBIIIOBBIX 9KCKaABATOPOB (pI/IC. 3u 4)

Ho = 471,6 Kyr— 132 @) K. =1,048 K, 0,684 (8)
- JUISl TOPOXHBIX U CTPOUTENTLHBIX MAIIIMH Ha 0a3e TPaKTOpOB KJiacca 6
Ho= 4846 K- 1777 (9); K:=1,019 K,y 0,540 (10)

- JUTsl TOPO>KHBIX Y CTPOUTEIILHBIX MAIIIMH Ha 0a3e TPaKTOpoB Kiacca 3
H,=416,7 Ky,—131,7 (11); K:=0417exp (1,003 K,»)  (12)
- JUTS1 TIOPO>KHBIX U CTPOUTENHLHBIX MAIIIMH Ha 0a3e KOJIECHBIX TPAKTOPOB Kiiacca |
H,=345,7 K,», 2,657 (13); K:=0,350 exp (1,169 Kyr,) (14)
AHaM3 TIOJYYeHHBIX 3aBUCHMOCTEH TIOKa3bIBACT, YTO TPU TIOBBIIICHUHM YPOBHS
TEXHUYECKOM SKCIUTyaTallid - HapaOOoTKa MEXTY OTKazaMu M KOI((HUIIMEHT TOTOBHOCTU

YBEJIMUUBAKOTCS.
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Pucynok 3 Pucynok 4
Puc. 3. 3aBrcruMOCTh HAPaOOTKN MEXITY OTKa3aMU JUTsl OJJHOKOBIIIOBBIX SKCKaBaTOPOB OT
YPOBHS TEXHUUYECKOU DKCILTyaTalin
Puc. 4. 3aBucumocts K03(h(hULIEHTA TOTOBHOCTH JIsl OJTHOKOBIIIOBBIX 9KCKaBATOPOB OT

YPOBHA TEXHUYECKOU OKCILTyaTalun

[ToydeHbl 3aBUCUMOCTH MEXAY YIEIbHBIMU NPSIMBIMU Cp,  JONOJHUTENBHBIMU Chon U
cymMapHbIMH 3atpataM Ce,  HAa  OKCIUTyaTalMIO MalvH (Ha 1 M.4) U ypOBHEM MX
AKCIUTyaTallid JJisl OJHOKOBIIOBOrO 3kckaBatopa D0 - 4121, xopueBarenst MII-7A,
oymprozepa [3-42P u konecHoro tpakropa K-701:

- U1 OTHOKOBINOBOTO 3KcKkaBatopa DO - 4121 (puc.5): Cwp ~4,97 Ky (15);

Cion=342-377TK,», (16); Com=623exp (-0,27Ky)  (17).

- nus kopueBarens MIT-7A (puc.6 ): Crp = 5,02 Ky (18);
Coon = 2,84 - 3,06 Kyry  (19);  Ceyw = 6,11 (- 0,32 Kyn») (20).

- s Oynbao3epos J13-42P: Crp = 1,96 exp (0,65 Ky ) (22);
Caon=3,13-3,56 Kyrs  (22);  Coyw = 4,88 — 1,60 Ky (23);

- Ju1g KosecHoro tpakropa K-701: Cup =5,21 Ky (24);
Cuon = 3,42 —3,77 Ky, (25); Ceyn = 6,02 exp (- 0,19 Kyrn)  (26).

yCTaHOBJ'ICHO, YTO JOMNOJHHUTCIBHBIC 1 CYMMAPHLBIC 3aTPaThl HAa SKCILTyaTallWuiO MalllkiH
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YMEHBIIIAIOTCS C TIOBBIIIEHUEM YPOBHSI TEXHUUECKOW AKCIUTyaTaluuu. Tak, Hanmpumep, mjis
oHOKOBII0BOTO 3KcKaBaTopa 0 - 4121 npu K= 0,56 C cp= 150, 25 py0 /4., a nipu

Ky = 0,80 C opuw = 143,34 py0 /4. T. €. cymmapHble 3aTparthl cHIKatoTcs Ha 4,6 %.
[lomydyeHbl 3aBUCHMOCTH MEXKIY YACTbHBIMH  JIOMOMHUTEIBHBIMH W CyMMapHBIMHU
3aTparaMy Ha JKCIUTyataiuio mapka MammH (Ha 1 pyo. CMP u Ha 1 py0. GamaHcoBoi

CTOI/IMOCTI/I) IMPOU3BOACTBCHHBLIX OpPIraHU3dllMM B 3dBHCHUMOCTH OT YPOBHA TEXHAYECKOU

AKCILTyaTalii MAILHH: C,emp=0,817 - 0,674 Ky (27);
C,6.=0,316 - 1/0,898 Ky, (28);
Con ewp = 0,340 — 0,405 Ky (29);
Chronse = 0,391 — 0,451 Ky (30)

BbIsBIIEHO, YTO C MOBBIIIEHUEM YPOBHSI TEXHUUYECKOM SKCIUTyaTallMM MAIllMH YIEIbHbIC
CYMMAapHbIE U JIOTIOJHUTEITBHBIE 3aTpaThl ITAPKA MAIVH P BBIOJHEHUH FOI0BOT0 00beMa
pabor - cHwkarorcs. [lomydeHsl 3aBUCMMOCTM W3MEHEHHSI CYMMApHBIX 3aTpar Ha
AKCIUTyaTalldil0 MallluH B C YYETOM JOIOJHUTENbHBIX KalUTAJIBHBIX —BJIOKCHUM,
HEOOXOIMMBIX JUIS TTOBBIILIEHNS] YPOBHS TEXHUYECKOM AKCILTyaTallui MalliH ( puc. 7).

Y cTaHOBIIEHO, UTO NPU HAXOXKIICHWHN 3HavYeHHni kodduimenta N B untepBase 0,12 <
no < ( HaMMeHbIIME 3aTparhl HAa SKCIUTyaTALMIO0 MAIMH, C YYE€TOM JOMOJIHUTEIIBHBIX
KalUTaIbHbIX BIOKEHUH, OyIyT IPU yPOBHE TEXHUUECKOM 3KcIuTyaTaunu Ky, =0,81, a npu
0,12 < na < 0,31 HaMeHbITIHE 3aTPaThl HA SKCIUTyaTAIIMIO MAIMH, OYIyT MPH YPOBHE
TEXHUYECKOU JKCIuTyaraimu Ky, crpemsmeiica k 0,66 T.e. K CyHIeCTBYIOILEMY, IIpU

COOTBETCTBYIOIIEM pocTe N o co3HaueHus No=0,14 no 3Hauenuss na =0,31.
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Pucynox 5. 3aBUCHMOCTB 3aTpaT Ha 3KCINIYyaTallM0 OJJHOKOBIIOBOIO
skckaBaTtopa 30-4121 B 3aBUCHMOCTH OT YPOBHS €r0 TEXHUYECKOMN
DKCIUTyaTalluH.

Puc. 6. 3aBucuMOCTb 3aTpart Ha 3KcIutyaTanuto kopueBarenss MII — 711 B

3aBUCHUMOCTH OT YPOBHSA €TI0 TEXHUYCCKOM OKCIIJIyaTalnuu.
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0,66 0,71 0,76 0,81 0,86 0,91 0,96

BuiBoabI:
Pe3ynbTaThl TPOBEAEHHBIX HCCIAEAOBA- HUM TIOKa3bIBAIOT, 4YTO pa3pabOTaHHbBIC

MCTO/JIMKHU IMO3BOJIAIOT pCIIaTh CJICAYHO- HIUEC BOIIPOCHI, HCIIOCPCACTBCHHO CBA3AaHHBIC
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C ToBbIIEHHEM d()(PEKTUBHOCTH HCIOJIB30BAHUS MAIIMH B TPOU3BOJCTBEHHBIX
opraHm3anusx: 1) - INIAHWUPOBATH MEPONIPHUATHS IO TIOBHIIIICHUIO YPOBHS TEXHUYECCKOM
AKCIUTyaTalliM MaliuH; 2) - NPOU3BOJAUTH pacueT HapaOOTKH MEXKIYy OTKa3amu,
Kod(uImeHTa TOTOBHOCTH KaK BCETO MapKa MaIllvH, TaK M MO0 MapKaMm MalllhH C
IEJIbI0 BBIPAOOTKH OMPEEICHHON cTpaTeruu mo nposeneHruio TO U peMOHTOB, a Tak
K€ KOPPEKTUPOBKHM COCTaBa MapKa MAalllMH JJI BBIIIOJIHEHUS IPOU3BOJCTBEHHOM
MpOTpaMMmbl; 3) - MPOU3BOAUTH pacyeT MPEATOIAraeMbIX 3aTpaT Ha KCILTyaTalluio MaIlUH
0 BUJIaM: - TIPSIMBIE 3aTpaThl HA BHINOJIHEHUE TOJIOBOI0 00beMa MEXaHU3UPOBAHHBIX PadoT;
- JIONIOJIHUTEJIbHBIE  3aTpaThl  JIOPOKHO-CTPOMTENBHOIO  MPOM3BOJICTBA  BCIIEACTBUE
HETIPABWIIBHOM TEXHUYECKOW JSKCIUTyaTallMM MalllMH; -  CyYMMApHBIE 3aTparbl Ha
AKCILTyaTallMIO MaIlIVH.
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Abstract: The block diagram of the phase shift stabilizer with controlled phase shifter and
control block with a converter “period — voltage™ is developed. The phase shifter provides stable
phase shifts between the input and output signals in a wide range of frequency and the
amplitude of input signal. The results of calculations tested with the use of the mathematical model
in PSIM application.

Keywords: stabilizer, block diagram, phase shifter, control block, computer model.

AHHoTauusi: PaspaboraHa CTpykTypHas cxema crabuim3aropa (a3oBOro C/IBUTa,
coJiep Kalllero ynpaBiisieMblid (azoBpariaTesib U OJIOK YIpaBJeHUs ¢ Mpeodpa3oBaTesieM «IepUoI-
HAIIPSIPKCHUCH. ®a30Bpa1uaTeJIL oOecrneunBaeT cTaOUILHEIE (I)aBOBBIC CABUTU MCKIY BXOIAHBIM U
BBIXOJHBIM CHIHaJlaMM B IHPOKOM JUAIIA30HC HM3MCHCHHA YaCTOTBI W aMIUIMTYAbl BXOJHOI'O
curHaia. Pe3ynbrarsl pacyeToB NpoBEpEeHbI HA MaTeMaTHUeCKo Mojienu B cpeae PSIM.

KuoueBsble cioBa: ctabmimzaTop, CTpPYKTYpHasi cxema, pazoBparniaTelib, OJI0K yrpaBieHuUs,
KOMIIBOTCPHAA MOACIIb.

Beeoenue

Crabunuzatopsl  (azoBoro casura (CDC), NOCTpOCHHBIE HAa OCHOBE
ynpasisiembix ¢azoBparmiatenein (Y®OB) [1-3], npumenstoTcs B (popmMupoBaTensx
KBaJPAaTypPHBIX TapPMOHUYECKUX CHUTHAJOB [4], B mpeoOpa3zoBareisx OaHO(PA3HOTO

HarpsokeHus B Tpexdasznoe [5, 6], B GpyHKUHOHAIBHBIX TeHepaTtopax @I [7].
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B xauectBe ynpapisieMbIX 3J1eMeHTOB B Y @B MOTyT OBITH UCITOIB30BaHBI JINOO
aHaJIOTOBbIC MEPEMHOXKUTENH [8], 1100 nenurtenu [9], peain30BaHHbIE HA UX OCHOBE.
B nepBoM ciyyae asist mosydeHus: cCTaOMIIbHBIX (Da30BBIX CABUIOB BO BCEM paboueM
JMana3oHe YacTOT HEoOXOoauM MpeoOpa3oBareih «dacToTa-HampspkeHue» [10], Bo
BTOPOM — IpeoOpa3oBatelib «repuoa-Hanpskenue» [11].

OcHoBHOe TpeOoBaHue, npeabsapiasieMoe kK COC, — coxpaHeHue CTaOMIbHBIX
¢$a30BbIX CABUTOB (IIpU TMOCTOSHHOM KO3(PHUIMEHTE TMepenadr) B IIUPOKOM
MaIa30He U3MEHEHUS YaCTOThl BXOJHOTO TApMOHUYECKOTO CUTHAJA.

Crabunuzatop (a3zoBoro caBura, Kak H JiI000O€ peadbHOE SJIEKTPOHHOE
YCTPOMCTBO, MOXKET HAXOAUTHCSA IMOJ BIMSHUEM PA3IUYHBIX JECTAOUIU3UPYIOIINX
BO3JCHCTBUI  (TemMmeparypa, BIaXKHOCTb, JJIEGKTPOMAarHUTHOE  BO3/CHCTBHE,
HECTA0WJIBHOCTh MHUTAIONIMX HanpsokeHud U T. [.), B TOM WIM HMHOW CTENEHU
M3MEHAIOIMX [apaMeTpbl BBIXOJHOTO cUTHaima. Kpome TOro, IaeHCTBUTEIbHBIE
3HaUYCHUS TapaMmeTpoB paaunodieMeHToB COC npakTHYecKu Beerja OyayT OTIIMYaThCs
OT pAacCyeTHhIX H3-3a TEXHOJIOIMYECKOro pa3zdpoca 3iemMeHTOB. JlaHHbIE
OOCTOSITENILCTBA JKEJIATEIbHO YYECTh 3apaHee B IMpoliecce IMPOCKTHUPOBAHUS U

HaCTpOWKH (ha3oBpaniaTess.

3aoaua 3axnouaemcs B pa3paboTke kKommbioTepHoi moaenu COC B cpene
PSIM nns wccnemoBaHusi XapaKTepUCTHK CTaOuim3aTopa (a3oBBIX CABHIOB H
MOJITBEPKJICHUS aHATMTUYECKUX PACUETOB.

Ocnoenas uacmo

Crabunuzarop (da3oBoro casura coAepkut (puc. 1) ympaBisiemblid

¢dazospamarens Y DB u 610k ynpasnenus bBY.
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Pucynok 1. Ctpykrypnas cxema COC

VYrpasnseMblil ¢azoBpaniaTesb BBINOIHEH M3 JABYXBXOJOBOTO HHTErpaTopa,
aHAJIOrOBOIO JIEJUTENSI U HHBEPTUPYIOLIETO CyMMAaTOpa.

Ha Bxognyto muHy (a3oBpamiarens MNOJAETCSs TapMOHUYECKUH CHUTHaj
N, (t) = A-sin(®-t) ¢ ammmTyaHBIM 3Ha4eHHEM A 1 9acToTo o =2-7- f .

Jns naxoxaenuss mnepenaroyHod QyHkmuu (I1d) YDOB Bocnonb3yemcs

OIICPATOPHBIM MCTOJA0OM.

Ha Bbixozge unrerparopa gpopmMmupyercs curiai (ero uzoopaxenue mno Jlammacy)

Vi) =K () N,(5) + K, () V, ()], (1)

rie K (s)=1/(z,-s), K,(s)=1/(t,-S) — omepaTopHble KO3()(PULMEHTHI Nepenadu
MHTErpaTopa, COOTBETCTBEHHO, TI0 IIEPBOMY U BTOpoMy Bxonay; 1,=R,-C, 1,=R,-C

— IOCTOsIHHBIC BPEMCHH,; S — KOMIIJICKCHAs IICPEMCHHA.
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IIpu paBeHcTBe conporuBineHuid R, =R, = R Belpaxkenue (1) ynpomaercs
V,(s)=-1/(z-5)-[N,(s) +V,(s)]. ()
rae T=R-C — nocTtosiHHast BpeMEHH UHTErpaTopa.
CurHain Ha BbIXOJE EIUTEIA
V,(s)=a-V,(s)/E,, (3)
rae o — MaclTaOHbI KO3(QQHUUIUEHT nenuTens; E, — BelM4yMHA yIPaBISAIOILETO
HaTPSDKCHUS.
Ha BpIX0/1e MHBEPTUPYIOILIETO CyMMaTopa (pOpMHUpPYETCsI CUTHAI
N, (s) =k, - N,(8) +k,, -V, ()], (4)
rre k,=R./R,, K,=R//R, — xodphunuenTsl nepenayn HHBEPTUPYIOLIETO
CYMMaropa Mo COOTBETCTBYIOIIMM BXO/aM.
B pesynbrare coBmecTHOro pemieHusi ypaBHenuil (2), (3) u (4) momydyum

BBIPaKEHHE VISl IEPEIaTOYHON (DYHKIIMK yIPaBiIsieMoro (pazoBpaniaTesis

Nz(s) _ a'(klz_kn)_kn'T'Ey 'S.

H(s)= = 5
®) N, (s) a+t-E,-S ©)
Ilpu k, =1 u k,, =2 BeIpaxkenue (5) ynporaercs
H(s)= 2=V Ev S (6)
a+t-E,-S

B nporpamme PSIM macmtabubiit ko3dgduiiment nenutesns (0 yMOTYAHHIO)
MIPUHUMAETCS PABHBIM €IMHHUIIC, TOATOMY BhIpaKeHUE (6) IPUMET CICTYIONTUN BUT

H(s)= %S @)
1+1,-s

rne t, =1-E, — ynpasisemas nocTossHHas BpeMEHHU (pa30BpaIaTes.

[lepenarounas Qyukius (7) ynpasiasieMoro QazoBpamiaresissi COOTBETCTBYET

(hazoBoMy GUIBTPY MEPBOTO TOPSAIKA.
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I[HSI HaXO0XICHUA aMHJII/ITy,Z[HO-‘IaCTOTHOﬁ )41 q)aSO‘IaCTOTHOﬁ XapaKTCPUCTUK

Y®B B (7) npousBeneM 3aMeHy S —> |-, B pe3yJbTaTe Yero MOJYYUM BBIPAKCHHUE

I KOMIUIEKCHOW 9acTOTHOU (hYHKITUU

) 1-j-o-
H(J‘OJ)ZLL;.—(D.:Y- (8)

Mopyne Belpaxkenus (8) mModH(j-o)=H(w)=1 mnpexacrasuser coboii
ko3¢hdunueHtT nepenaun YDB, KOTOpHI HE 3aBUCHT OT 3HAYCHHS YAacCTOTHI
BxoaHoro curxana N, (t).

dazoBbiii caBur (puc. 2, a) mexnay BbixoaHbIM N,(t) u BxoguemM N, (t)

CUTrHaJIaMH
o(w)=argH (] - o) =-2arctg(w-t,) . 9)
N N2

A Lo .
. INWININ

) / \X/ \X/
0)

0 t
B)

3l t
r)

0 t
1)

0 t
e)

0 t
)K) Ey

0 t

T

Pucynok 2. BpemeHHbIe quarpammebl
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[TpuBenem (9) k Bugy
o(w) =—2arctg[2-nt- f -T-E,]. (10)

13 (10) ciaemyer, yTo a30BbIil CABUT () 3aBUCHT OT YacTOTHI f , MOCTOSTHHOMN
BPEMEHH T MHTErpaTopa M BEIWYMHBI YIIPABIIOMET0 HAaNpsDKeHus E, .

Jlns 3agaHHOrO 3Ha4eHus 4acToThl f, 1 BeIOpaHHOM BennuuHbl E, (a3oBblil
CIBUT

¢, =—2arctg[2-n- f,-7,-E, ] (11)

W3 ypaBuenus (11) Haligem 3HayeHHE MIOCTOSHHOM BpPEMEHH T,
oOecnieunBaroiel HeoOX0AUMbIN (ha30BbIM CABUT @,

.. :_{M] (12)
2-m-f,E,,

[lpu w3meHenun wyactorel f B IMpPOKOM JwWanasoHe I COXPAHEHUS
cTabuabHOro (ha30BOro CABMra, Hampumep ¢, =-n/2, HE0OOXOAUMO BBIIOIHUTH
yCIIOBUE

1=2-n-f-1,-E,. (13)

VYcnosue (13) Oyner BBIOIHATHCS TOJIBKO B TOM CIliydae, €Cu YIPaBIsIoliee
Hanpsbkenue E, Oyner m3MeHATbCs OOpaTHO NMPONOPLMOHATIBHO 4YAacTOTE, TO €CTh
IPONOPLUOHANIBHO Hepuoay | (puc. 2) BxonHbIx konebanuit E, =T =1/ .

Crabmmmzanysa (a3oBOro CABHra (), OCYLIECTBIAETCS C IOMOILBIO OJ0Ka

ynpasieHust BY (puc. 1) KoTopblil CONEPKUT: U3MEPUTEITh JIUTEILHOCTH UMITYJIbCa
(PWC — Puls Width Counter), Bxomsmmii B CcTaHZapTHBIH HAOOP 3JIEMEHTOB
nporpammbl PSIM-9; dopmupoBatens omunouHoro mmmynbsca (POU), kommaparop
(K), nmenutenb 4YacTOThl Ha JiBa, BBINMOJIHEHHBIH Ha D-tpurrepe; RS-tpurrep;

MacIITaOHBIA YCHIIUTEND ¢ KO3 PUIIMEHTOM nepeau M U CyMMartop.
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PaGoTa Onoka ynpaBieHUs TPOUCXOANT CIACAYIOMUM 00pa3oMm (puc. 2).

Hanpsixenne E, Ha Beixoge PWC nponopuyoHanbHO AIUTEIbHOCTH UMITYJIbCA,

PABHOI0 IOJIOBUHE IIEPUOJIA
E =K. T/2=K,, /(2 1), (14)
rae K, — KooppuIueHT nepegadu U3MEepUTEIIs AIUTEIbHOCTH UMITYJIbCA.

VYpaBHeHHe, CBA3BIBAIOILEE YIPABIAIONIee HaNpshkeHne E, ¢ Hanpsoxkenuem E,

E, =m-K,,./2f). (15)

PWC

Ucnonb3ys (15), Haiimem 3HaueHue koddduimeHta M, oOecreuuBaromiero
CTaOMJIbHBIN (Ha30BbIN CABUT

m=2-f-E, /K, (16)

Hanpsokenne E, HaumHaeT popMHPOBATHCS TOJNBKO Yepes momepuona (puc. 2,

e), moatomy Ha uHTepBaie (t €[0;T/2]) nanpsokerne E. =m-E, Oyner paBHO HyIO.

ITpu nonaue Hanpspkenuss E. =0 HemocpeACTBEHHO Ha BTOPOM BXOJ ACIUTENS HA €T0

BBIXOJIC€ BO3HHMKHET NEpEHaNpsKeHWE MpU JII0OOM 3HAYEHUM CHTHaja Ha TEpBOM
BXO/IE.

Bxirouenne Ha Bbixoge Y®B orpaHnunrtens HanpsHKEHHs HE TO3BOJIUT
paboTaTh cTrabunuzaTopy (azoBOro cIABUra B YCJIOBHUSAX IIMPOKOIUANIA30HHOTO

u3MeHeHus aMmuTyabl A BxoxHoro currana N, (t).

JIsi yMeHbIIIeHUsI 3HAYUTENIbHBIX BBIOPOCOB Ha BbIxone Y DB ucnomnb3yercs
(puc. 1) KOppeKTop YIPaBISIOUIEr0 CUTHANA, COCTOAIUM U3 (popMuUpoBaTes
onunoyHoro wumnyiabca DOU, xommapatopa K, D-tpurrepa, RS-tpurrepa wu
cymMMaropa.

Koppekrop ynpagistoiiero curnaia padoraet (puc. 2) cleayronmM 00pa3oMm.
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[Ipu nmogaue HanpspkeHus nutanus Ha Beixoae POU Gopmupyercs (puc. 2, B)

y3KHUH cTapTOBbIM UMIYNbC D,, KOTOpBIN MOCTyHNaeT Ha YCTAHOBOYHBINA BXOA «Set»

RS-tpurrepa. Ha Brixome xommapatopa K dopmupyercs (puc. 2, 1)
MOCJIE0BATEIbHOCTh  MPSMOYTOJNBHBIX ~HMMIydbcoB M, mocrymaromux Ha

CUTHaJIBHBIA BX0J D-tpurrepa. Beixognoi curnan D,, mocrynaronuii Ha BTOpOU

Bx01 «ReSet» RS-tpurrepa, mepeBoauT €ro B HICXOAHOE COCTOSIHUE M Ha TIEPBBIA BXO]T

CyMMaTopa MOJAeTCs KOPPEKTUPYIOMUI uMiyisc D, .
B pesynbrate cymmupoBaHMsS JBYX CUTHaJOB U (opmupyercs (puc. 2, x)
YIPaBIIAIOLIEEe HAPSKEHUE
E, =k,,-E; +k,,-D,, (17)
rae Kk, u K,, — ko3hGuuueHTsl nepeaayd CyMMaTopa 1o COOTBETCTBYIOIIMM BXOAaM.
IIpu xosdduunente K,, =1 3HaueHwe BTOpPOro kodpduuueHra BblOUpaeTcs
takuM obpasoM (K,, =01-K,,), 4ToOBI oOOecrednTh ONTHMAJBHBI NEPEXOJHON

nporiecc (0e3 3HaUUTENBHOIO MepeperyaupoBanus) Bo Bpems 3amycka Y DB (puc. 2,
a).

Buwieoowt

1. PazpaboTaHa KOMMBIOTEpHAsi MOJENb JJIsl MCCIIECIOBAHUS CTaTUYECKUX U
JTUHAMUYECKUX XapaKTePUCTUK cTabminzaTopa (pa30BOTO CABUTA TApPMOHUYECKOTO
CUTHAaJA.

2. Pe3ynbpTaThl pacueToB MPOBEPEHbl HA MATEMATHYECKOH MOJCIHU B CpEle
PSIM.
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These days, the focus of many scientists from all over the world is on developing
and discovering new alternative energy sources in order to meet the growing energy
needs of human population. It is not a secret that many sources of energy are contained
in the ground in a limited number. Moreover, mining of such minerals as oil, gas, iron
ore, and coal harms the environment. To extract iron ore or coal it is necessary to build
a mine, but, as we know, it is very detrimental to the atmosphere and human beings.

Currently, oil reserves on the earth are 1680 billion barrels according to World
Energy Resources 2013 report. This amount of oil should be enough for at least the
next 55-60 years. It may seem that this is a lot, but the next generation may not have
enough of these stocks.

Oil is very dangerous for living organisms and the environment since it is very
long and difficult to decompose in nature forming carcinogens. The oil spill leads to
the destruction of all life on the Earth’s surface including water. It covers a thin layer
of everything in its path that results in the destruction of vegetation. The areas affected
by oil become unsuitable for the existence of living organisms. Black slick covers not
only the surface of the saline source; the particles of oil can be mixed with water and
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penetrate to its depth causing the death of many marine organisms. This is why people
now are trying to find inexhaustible sources of energy, which are not so dangerous.

Alternative energy sources are widely available and do not harm the environment
and the damage from the processing of these sources is minimal. Besides, at present
the progress has gone far ahead making it possible to use available alternative energy
resources.

Since ancient times, a man has used wind energy as an engine for ships. The
energy drop water powered the millstones. For thousands of years it was the main types
of energy, which we now call alternative sources. The deliberate nature of the use of
renewable alternative energy sources is becoming popular. Scientists have developed
and implemented an impressive set of options. Hereafter, we describe some alternative
energy sources, which are widely used today.

Solar Energy

Solar is the first and the most popular energy source in the world. Many living
organisms are dependent on solar energy. Solar energy is a renewable energy source
and it can be used at any time.

During three days the sun sends to the Earth as much energy as it may be found
in all the explored reserves of fossil fuels. All the energy of the sun is in 1600 times
more than energy of all other sources in general. It is also a clean source of energy and,
therefore it is safe for the health. It is worth noting that it does not create any pollution.

Solar energy can be used for a variety of tasks. Firstly, it is the conversion of
solar energy into electricity. Solar cells convert sunlight into electricity. The first solar
cells were used during the development of the space in 1957. They were mounted on
the satellite and generated electric energy for its operation.

The effectiveness of the most modern systems of solar energy is estimated to
average 40 percent. However, the effectiveness is reduced by 15 percent when
converting electricity (from solar power) into light.
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The number of installed large-scale energy photovoltaic systems is still small.
Power of annually installed solar power plants is about 50 megawatts. Nevertheless,
solar cells provide only about 1 percent of all electricity currently produced. Maybe in

the future solar cells will become the most popular source of energy.

Hydroelectric Energy

Hydroelectric power plants are effective sources of energy. They use renewable
resources — the mechanical energy of falling water. The turbine and the generator
convert this energy into mechanical and then electrical. Hydropower is the largest
producer of alternative energy in the world.

Modern technologies allow obtaining hydroelectric power of high efficiency.
The equipment of hydroelectric power plants is very reliable. Such equipment serves
at least 50 years and it is not necessary to change equipment often because breakages
are rare.

The main advantages of hydropower are obvious. Of course, the main advantage
of hydro resources is their renewability. Water resources are far ahead in the
development of other types of renewable energy and are able to provide power to the
big cities and the whole regions. Construction of hydroelectric power plants does not
require a lot of money. Nevertheless, the effect of hydro power plants on the
environment is ambiguous. On the one hand, it does not lead to environmental

pollution; on the other hand, reservoirs drowned on the fertile territory.

Wind Energy

Wind energy is familiar to people since ancient times and it was used in
powering sailing ships. In the 19" century, people began to build windmills. The energy
of a moving air mass is huge. Wind energy is more than a hundred times higher than
water energy capacity of all the world’s rivers. For this reason, windmills were widely

spread in the world.
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The kinetic energy of wind generates electricity. The wind blows faster and more
evenly at the height of 30 meters or more.

Wind energy is one of the most affordable types of electricity today. It is a
renewable energy source. In many cases, it is cheaper than traditional fuels. In addition,
wind power is produced without emissions and waste. However, windmills create a lot

of noise, so they should be kept away from human settlements.

Geothermal Energy

It should be noted that geothermal energy is still not as widespread as some other
technologies that use renewable natural resources. Geothermal energy means energy
drawn or harnessed from beneath the earth. People can use geothermal energy only in
areas of volcanic and seismic activity, where the inner terrestrial heat rises to the
surface in the form of hot water and steam with a temperature of about 300 ° C.

There are four basic types of geothermal resources:

— surface heat of the earth;

— energy resources steam, hot water and warm at the surface, which are used in
the production of electrical energy;

— heat, which is concentrated deep in the earth;

— energy of magma.

Inventories of geothermal warmth exceed an annual world energy consumption
in 35 billion times. One percent of the geothermal energy of the earth’s crust can
provide the amount of energy that is more than all the world’s reserves of oil and gas
by 500 times.

Advantages in using this type of resource are evident:

1 Itis renewable and inexhaustible;

2 Independent of the time of day, season, weather;

3 It does not pollute the environment.
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Nevertheless, there are some drawbacks: geothermal energy is considered
completely harmless because vapour emissions, which can be composed of hydrogen
sulphide, radon, and other contaminants. In addition, the equipment is very expensive.
For this reason, this type of alternative energy is not very widespread.

In conclusion, we can say that this article does not contain all kinds of alternative
energy. However, in our opinion, the sun is the best source of energy. It is a renewable
source of energy and it does not make environmental pollution. Ultraviolet light can
pass through clouds so even in cloudy weather you can use solar panels. Solar panels
do not create unnecessary noise; this is why many people install them in their houses.

It is difficult to say which alternative energy sources people will be able to come
up with. Nevertheless, to our mind, solar energy will help people get electricity for a
long time.
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Abstract: work has been done on theme: «Overview of the methods of regulation of the level of
exchanger equipment.

The main point of the work are: control methods heat-power equipment, a description of the
operational principle of cycle heater, regulation circuit of level in the heater, raising or lowering the
level of heaters.

The paper provides an overview of methods of regulation of heat exchangers.

Keywords: automatic control system, cycle heater, the level of heater.

AHHOTaIlI/IH: JaHHas pa60Ta BBIIIOJIHCHA Ha TCMY: «O630p METOHOB PCryjIupOBaHUA YPOBHSI
TEIIO0OMEHHOTO 000PYIOBAHUSY.

OCHOBHBIMH IMYHKTaMH pa6OTBI ABJIAKOTCA: CIIOCOOBI peryinpoBaHus YPOBHHA B
TEIUIOPHEPTeTUYECKUX  OOOpY/NOBaHUSAX, ONUCAaHWE MpPUHIUNA pabOThl  pereHepaTHBHBIX
nonorpeBaTeneITI, CXEMa pCryJvMpOBaHUA YpPOBHA B IIOAOIPEBATECIJIC, IOBLIMICHUC W IMOHUKCHUC
YPOBHA B IOJAOIPEBATCIIAX.

B pabote npoBoauTcst 0630p crocoO0B peryIupoBaHus TEMI000MEHHbIX allapaToB.

KiroueBble  c10Ba:  aBTOMaTWM4eCcKass  CHUCTEMa  pEryJHMpOBaHUs,  PpEreHEepaTHUBHBIE
noaporpeBareyii, YpoBCHb B IIOJOTPEBATCIIC.

The paper gives an overview of control methods used in heat-power equipment

which are described in table 1.
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Table 1
Typical structs of ACS
ACS model Parametres
1. Single-circuit ACS - combustion chamber draft
1.1 Stabilizing - air temperature in suction of air
fan
— -

- coal-air temperature after ball
pulverizer and pulverizing fan

- rarefaction before the pulverizer
- deaerator steam pressure

- temperature and pressure after
desuperheating and  pressure
reducing system

- gland steam pressure

- temperature of delivery water

2. Two-circuit ACS - air fired as primary discharge on
2.1 ACS with proportional feedback impact mill
- dew level of water in liquefier,
" "‘“‘“-——ﬂz::,_ v ¢ low-pressure feed heater, high-
> RU )—pt-— "' pressure feed heater
il - water level in deaerator, flash
chambers, boilers.
R e Oad
|
2.2 ACS with action feedback signal - drum level
i

+(RU >

1
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Table 1 continuation

2.3 ACS with signal input from passing | - through the differentiating

point of object element: t%, and t%,
- through the correct regulator of
" o | o2 through the correct regulator of O,
CRUD : NOx
R1 R2
Sadl “ad2
3. ACS withdisturbance signal input - through steam quantity in power
— P W o supply regulator
_____ ——— - through steam quantity in total air
+ " adjuster
- through controlling quantity (by
G g dynamic linking)
R 1«

The cycle heaters were chosen as the exchange equipment. The cycle heaters heat
dew and feed water by steam coming from unregulated turbine extractions. Steam
comes to the heaters disposed downstream of the feed water from the turbine
extractions with higher pressure, and that provides a gradual heating of water as it
moves from the condenser to the steam generator. Drainage (dew) of heating steam is
discharged by gravity into the vapor space of the previous water heater during water

circuit, or is pumped into the feedwater line.
from turbine extraction
d b

to the deaerator | 2 2

from condenser
-t
. pump

Fig.1. Schematic of a regulation of the water level in the heaters.
1-regulators, 2-dipsticks, 3-throttling cocks
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Reducing the level of dew in heaters is unacceptable, because when the drainage
pipes become exposed there may be steam appeared inside of them (“slip" of the
steam). If drainage is supplied to the other heater by gravity, slip reduces the efficiency
of the thermodynamic cycle, as it increases the steam quantity from the turbine
extractions with higher pressure. When the drainage is occurred by flood pump, slip
appearance can lead to pump failure. With the raising of water level dew shuts a part
of feedwater heaters tube, which impairs heat transfer. In addition, a large supply of
water in the heater can cause it to boiling and emergency throw of steam-water mixture
into the steam turbine if the non-return stop valves on the bleed line will not close fast
enough with sharp decline of turbine load.

The water level in all heaters is controlled by regulators 1 (fig. 1), which gains
impulse signal by dipsticks 2 and regulates throttling cocks 3. The dynamics of this

circuit is quite simple and usually doesn’t cause difficulties in setting.
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Fig. 2. Scheme of level control in heater:
HCU — hand control unit; CAMC — current alarm module of conditions (normalized signals: O-
5, 0-20, 4-20 mA); NBT — nonegaging bilateral trigger; CE — control equipment; SMD — slave

mechanical device; HHA — hand-held adjustment; 1-5 — valves; 6,7 — shut-off plates, 8 — feed valve.
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Introduction.

Technological processes of modern industry do not always lend themselves to
the strict mathematical description. The dynamic analysis of the processes of dust
preparation and filing dust, combustion and steam generation at TPP-consuming and
complicated, making it difficult to automate. Automatic control theory and its modern
applications offer more and more theoretical possibility of improving the automatic
regulation and control systems, including the use of technological control object
models as part of the Automatic Process Control System, neuro-fuzzy control methods,
and others. Therefore, analysis of techniques providing the required quality automatic
regulation systems is actual, especially in the aspect of their promising applications
including thermal processes for automation.

The automatic control systems of heat power processes were built until last time

on the basis of domestic industrial controllers. At the core of the implementation of
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these controls on the principles of building control systems using electric actuators
constant speed and standard control laws. The transition to the use of digital controllers
gave certain advantages. For example, the ability to implement observers state structure
with PID (proportional-integral differential) control law with great potential D-
component predictors Smidt, complex computational techniques, etc. As a result, some
well-known companies in their contracts guarantee a higher accuracy of maintenance
of process parameters.

Basic concepts of the fuzzy sets theory.

A formal system of logic developed by Lotfi Zadeh, Berkeley, in the 60s, is an
extension of conventional Boolean logic. It values "true" and "false" are replaced by
the values of the function on the interval [0, 1] (the concept of partial truth). It allows
you to get away from a definite answer to the question.

Development and application of fuzzy inference systems include a number of
steps that are performed by the main provisions of the fuzzy logic. Fuzzy inference is

characterized by the following steps (Fig.1):
RB

Tow |8

x1

—> r |B
XZ

_>

Fig.1 - The structure of the fuzzy inference system: x1, x2 - the input variables; B1, B2 - input fuzzy variables;

B3 - fuzzy output variable; u - the output variable

1. Formation of the BP (rule base) fuzzy inference systems, designed for the
formal presentation of empirical knowledge or the knowledge of experts in
the subject area. In the fuzzy inference systems use rules in which the

conditions are stated in terms of fuzzy linguistic utterances.

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 4. ELECTRICAL & ELECTRONICS ENGINEERING




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/4.0/deed.ru| 28 ¢pespans 2017 r.

2. 2. F (fuzzification) of input variables, which is a procedure for finding the
values of the membership functions of fuzzy sets (terms) on the basis of
normal (well-defined) data source. The purpose of fuzzification step is to
establish consistency between the specific values of the individual input
variable fuzzy inference system and the value of the membership function
corresponding to a value in the input linguistic variable.

3. The LC (logical conclusion) unit operations performed functions similar to
those of the computing device in a classic regulatory system, and determines
the degree of truthfulness of the conditions for each of the rules stored in the
PD.

4, DF (defuzzification) output variables in the fuzzy inference systems, which
Is a procedure or process of finding a normal (well-defined) values for each
of the output linguistic variables. The purpose of defuzzification is to using
its logical conclusion results, get the value of each of the output variables,
which can be used by special devices, external to the fuzzy inference system.

Fuzzy modeling process is a sequence of interconnected stages, where
each stage is performed in order to construct and use fuzzy model system for initial
problem solutions. In general, a fuzzy model refers to the logical model of

information system built on the basis of the theory of fuzzy sets and fuzzy logic.
In this way, fuzzy modeling process can be divided into the following stages:
1. Analysis of the problem situation.
2. Structuring the subject area and the construction of fuzzy models.
3. Implementation of computational experiments with the fuzzy model.
4. Application of the results of computational experiments.

5. Correction and completion of fuzzy model.
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Comparison of fuzzy controllers with the classical.

Traditional automated control systems compared with fuzzy control
systems by many authors. For example, in the work of S.V. Frolov, I.A. Elizarov
and S.A. Loskutov compared the three models of automatic control systems (ACS)
for the regulation of the property: a model of relay-pulse ACS, model with
proportional-differential (PD) and the link with the ACS model fuzzy inference
unit (fuzzy ACS). The results showed that the fuzzy ACS is not inferior to the
quality of regulation implemented in the traditional way. As the advantages of
fuzzy control, it was noted that the presence of advanced PLC programming
systems with a built-in library of fuzzy control with good graphical interface, very
easy and clearly presented and adjusted the form of membership functions and

fuzzy inference functions. Consequently, simplified setup ACS.

In the work of A.A. Korostelyov compares the PI fuzzy controller. Comparative
analysis of the systems was carried out for the model of the controlled system with
the transfer function. A comparative analysis of quality control conducted at the
disturbances going on assignment channel, control and parametric perturbations.
Quality control was determined by the following characteristics: a dynamic error,
the degree of damping control time. The results obtained showed that the system is
superior to the fuzzy controller system with Pl for speed. Dynamic system error
with the fuzzy controller is slightly different from the dynamic error system with a
PI controller. Studies of A.G Vladyko showed that the fuzzy control can be used to
control drum boiler unit and has a great speed, as compared to the regulation by

law PI.
Application of fuzzy control.

Deep analysis of the opportunities and prospects for the use of fuzzy logic was
carried out on the example of the automation 600 MW power unit with a drum
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boiler. Fuzzy logic has been used to analyze the behavior of the boiler drum level
and steam to regulate the temperature. Comparative results maintain steam
temperature while using PID maintaining the accuracy can be estimated as follows:
increasing the steam temperature maintained at + 2 °C. It saves conventional fuel

60 tr.f. / year.
Conclusion.

Fuzzy controllers can be used independently for control of process parameters,

and as part of the traditional Pl and PID controllers to improve their performance.

Therefore, the fuzzy automatic control systems have good prospects for
implementation in industry for automation of heat power processes, in particular,
to create a new technology systems management systems, the regulation of

frequency and active power, and others.
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JOTeHT Kadenpsl UHPOPMATUKHU ¥ HHPOPMAIIMOHHBIX TeXHONOTHH, KaH/. TexH. Hayk,
I'ymanuTtapHo-neaaroruueckas akagemus (¢punmman) PI'AOY BO «KpriMckuit dpenepanbHbIi
yHuBepcuteT uM. B.M. Bepranckoro» B r. fnre, r. Snra

I'opmap Poman CepreeBuy,

CTYIEHT 4 Kypca HanpaiieHus noarotoBku «lIpuknannas nndopmatukay,
I'ymanuTapHo-nenarorunueckas akagemus (¢punmman) @PI'AOY BO «KpeiMckuii
dbenepanbubiii yauBepcuteT uM. B.W. Bepnanckoro» B 1. fnre, r. Anra

Ocbika Bukropusi EBrenbeBHa,
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Abstract: core modules of the system of Moodle considered, their functions are studied, the
advantages and disadvantages analyzed, as well as the training materials 21 such as described.
Module of handling of error, designed the interface of module, which functions implemented in the
language jQuery JavaScript library.

Keywords: the system of distance education, MOODLE, courses elements, administration of
courses, management of partition’s materials.
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AHHOTauUs: paccMaTrpuBaroTcs ocHoBHBIE Moayiu cuctembl MOODLE, uccnenyrores ux
(GYHKIIUH, aHATU3UPYIOTCSI JOCTOMHCTBA M HEJOCTATKH, a TAK)KE OMUCAHBI 00YJarOIINe MaTepPHAIIbI
21 tuma. I[Ipemioxen mMomynb oOpabOTKH OmHUOOK, pa3zpaboraH uHTepderc Momyss, (YHKIHHA
KOTOPOT'0 peain30BaHbl Ha OubiroTeke jQUery si3pika Javascript.

KiaroueBble cjioBa: cucrtema quctaniuontnoro oopasosanusi, MOODLE, snementst kypcos,
aAMUHUCTPUPOBAHKUE KYypPCOB, YIIPABIECHUS MaTepragaMu pa3ena.

[TpuoputeTHoil 3amadeil COBPEMEHHOH cHCTEMBI 0Opa3oBaHUs SIBIISAETCA
o0OecrieueHre KaKJOMY 4YEJNOBEKY OTKPBITOTO JOCTynna K 0Opa3oBaHUIO U
KayeCTBEHHBIM 00pa30BaTENIbHBIM pecypcaM Ha NPOTSHKEHUH Beel Ku3HU. OTHUM U3
TpeOOBaHUII COBpEMEHHBIX OOPA30BATENBHBIX CTAaHAAPTOB SBIIAECTCS BHEIPECHHUE B
y4eOHBIN IPOLECC aKTUBHBIX U MHTEPAKTUBHBIX METOAOB MPOBEACHUS 3aHITHI [1].

CoBpeMeHHbIEe 00pa30BaTeIbHbIE METO/IbI, UCTIONB3YIONINE UH(OPMAIIMOHHBIE
TEXHOJIOTHH, TMPEANoNaraloT HCIOJIb30BAaHUE  CICUUATHU3UPOBAHHBIX  CHCTEM
yIpaBlICHHUs 00y4aronMM KOHTEHTOM. [IpuMepom Takoii cuctemsl siBisiercst Moodle.

MOODLE — cuctema ympaBieHus 00y4eHHEM WM BHpPTyalibHas oOydarormas
cpena [2]. Ha3zBanue mcxomut m3 abOpeBuatypsl ot anriuiickoro Modular Object-
Oriented Dynamic Learning Environment (MoxynbHast 00bEKTHO-OPHEHTUPOBAHHAS
IUHaAMu4ecKas oOydaromas cpena). JlanHas cucreMa npencTaBiisgeT co0oi cBOOOHOE
BEO-IPUIIOKEHHUE, TTPEIOCTABIISAIONIEE BO3MOKHOCTh CO37aBaTh CAaWThl I OHJIANH-
oOyueHusi. OCHOBHBIM €€ MPEUMYLIECTBOM SBJISIETCSI BO3MOXXHOCThH IMOAKIIOUEHUS
pa3IMYHBIX MOMYJEH, CO3JaHHBIX HAa OCHOBE HEMOCPEICTBEHHO HCIIONh3yeMON B
cuctemMe ©0a3e JaHHBIX, KOTOpas SBISETCS YHUPUIUPOBAHHOM, YUYHUTHIBas
HEOOXOMMbIE CIIEITUPUKN apXUTEKTYPBI CUCTEMBI KITUEHTA.

Cuctemy Moodle 3 M0oXHO pa3aenTh Ha CISAYIOIINE KIFOYEeBBIE MOYJIH PUC.
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MOODLE
» ABTOpU3ALUS
.| KIMeHTckas
» HaBurammonnble maHeun 0asza
. » KypChI
| Ynpasnenue MongynbHON yP
CTPYKTYpOH
PYKTYP OLICHKU
» VYmpaBieHue 3JIEMEHTaAMU KypCOB | ynpasenne
BEPOM
» AIMUHHCTPUPOBAHUE CCPBEPO
» PEXUM OTIIAJIKU
» ApxuBanus U BOCCTAHOBJICHUE

Pucynok 1. KimroueBsie mogynu cucremsl MOODLE

PaccmoTtpum dyHkimu nepeuncienubix Moayiei cuctembl MOODLE.

ABTopu3anusi. OCHOBHBIM HEJIOCTATKOM, KaK CTPAHHIIBI aBTOPU3AINH, TaK U
BCErO caiTa sBiseTCs €€ 103a0uwiuTu. BcmomoraTenbHbIE 3JIEMEHTHI CTPAHUIIBI
pacmojoXeHbl B HEYJOOHBIX, TOPOM HEMOAXOISIIMX JJsi BOCIPHUSTHS MECTax.
[ToMuMO 3TOTO MPUCYTCTBYIOT BCIIOMOTATEIbHBIE HAAMUCH, KOTOPBIE IPUTITUBAIOT HA
ce0sl M3NMUIIHEe BHUMAHWE, YTO MOXHO ObUIO OBl MCIPaBUTh KOMOWHUPOBAHUEM
AJIEMEHTOB TAKOT'O THIA B OTIENbHBIN 00K. HeolleHeHHYI0 MOMOIIF HAYNHAIOTIEMY
paboTaTth B ATOM CHUCTEME OKa3aJio Obl PYKOBOJCTBO IOJIb30BATENSl M CChUIKA Ha
MaTepUajbl O TOM, KaK CTaTh MOJIb30BATEIIEM CHCTEMBI.

[Ipouecc aBTOopHM3alMU OTATOUIEH M3JIUIIHEN 3alUIIEHHOCTBIO MapOJIst
MOJIH30BATEINSI, KOTOPBIN JOJHKEH OTBeuYaTh TpeboBanusM (1 wim Gonee mudp, 1 umm
Oonee 3arnaBHbIX OykB, 1 wnam Oosiee cTpouHbix OykB, | wumm Oosee
CHELHATM3UPOBAHHBIX CUMBOJOB Tuna «Ne, %, *, u T.A.», MUHUMabHas ATuHA 6
CUMBOJIOB), COOJIIO/IEHNE KOTOPBIX HE pacroyaraeT K JaJbHEUIeMy 3allOMUHAHUIO

KOHEYHOU KOM6I/IHaLII/II/I CUMBOJIOB U, COOTBCTCTBCHHO, HaCTOMY ITOCCIICHHIO caura.
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HaBuranuonnnsie mnaneau. Co cCTpaHUIBI BXOAa, IIOCIE aBTOPU3AIlUH,
MOJIb30BATENIb MEPEHANPABIACTCA Ha [JaBHYIO CTpaHHIly, OCHOBHBIM KOHTEHTOM
KOTOPOU SIBISIETCS BU3yalu3alus HEPAPXUUYECKOW CTPYKTYPhI Pa3leiioB KYpCOB C
BO3MOKHOCTBHIO JAJIbHEWIIEH HaBUTALMU IO HUM. KaXAblil 3J€MEHT, KpOME TeX,
KOTOpbIE HAXOJATCS Ha HM3IICH CTYNEHH BIIOKEHHOCTH, MPEICTaBIsEeT COOOU
Pa3BOPAUMBAIOIIMIICS CIIMCOK, COAEPKAIINI B CBOEM HAa3BaHUU TAK K€ KOJIMYECTBO
BJIOKCHHBIX JJIEMEHTOB, €CIIA HE HWMEIOT JaJbHEUIIEro pas3BeTBIcHUSA. [lpu
HEOOXOMMOCTHA  Pa3BOPAUYMBAIOIIMNACS  CIMCOK MOXHO  HCIOJb30BAaTh  Kak
TUIIEPCCHUIKY.

Ha xaxnol crpaHuiie MMeeTcss MOIYJb, UMEIOIIUN TAKYIO K€ CTPYKTypy H
(GyHKIMOHAT, HO C YYETOM TEKyllel aKTUBHOW CTpaHUIIb, KOTOPBIA MpHU
HEOOXOJIMMOCTH MOXHO OTKJIIOUUThL. B mporiecce HaBUTamuu 1o pasjeinaMm caita B
BEpPXHEH YacTu CTPaHUIbI U3MEHSAETCS €Ie OJIMH HABUTAIIMOHHBIN OJIOK, OCHOBHBIM
HAa3HAUYEHUEM KOTOPOTO SIBJISIETCS OBICTPOE TMEpeMENIeHHE K POIUTEIHCKUM
AJIEMEHTAM M0 HEPAPXUU BIIOKEHHOCTH.

Ha Bcex crTpaHumax calTa 3JIEMEHTHl HAaBUTallMM, €CIM OHU HUMEIOTCH,
MPEJICTABICHBl B BHUJIE BEPTUKAIBHBIX CHOUCKOB C IMepeagpecauresl 4yepes
HETOCPEACTBEHHOE HAKATUE HA TUIIEPCCHUIKY.

YnpasieHue MOAYJAbHOW CTPYKTYpOil. AJIMUHUCTpPATOp calTa HMEET
BO3MOKHOCTh MOJKJIIOYATh PA3HOr0 poAa MOMIYJHW, YNPABIATh UX HACTPOMKAMHU U
MOJIOKEHUEM Ha cTpaHuile. Bce HeoOXoaumbie yMOpPaBIAIONINE  AJIEMEHTHI
PacCIOOKEHbl HA BKIJIAJKE AJIMHHUCTpUpoBaHue -> llnarunsl. B ganHoM pasnerne
OTOOpAXKAIOTCS KaK y>K€ BHEJIPEHHbIE MOJYJIM, TaK U CPEeACTBa A0OABIECHUS HOBBIX.
JloGaBreHre TPOUCXOMUT TYTeM BBIOOpA 3arpyXKEHHOTO DJEMEHTa, KOTOPBIHA
npeacraiseT coooit ZIP-maker. JlaHHbIe PYHKIIMM — MOKa3aTeNIb XOPOIIEro TOHA, TaK
KaK SIBJISFOTCSI OY€Hb BOCTPEOOBAHHBIMU OPUEHTUPYSICh HA MUPOKUI KPYT KIHEHTOB,
KOKIBIH M3 KOTOPBIX JKEJaeT J00aBUTh CBOEH CHCTEME YHUKAIbHOCTH W

VHIUBUTYAJIBHOCTH.
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YnpagpieHnue 3jieMeHTaMu KYpcoB. [[00aBieHre HOBBIX KYpPCOB MPOUCXOIUT
MyTeM TMEPEKIIOYEHUs] cailTa B PEXKUM pPEJAKTUPOBAHUS W HaXKATUS Ha
COOTBETCTBYIOIIYIO KHOMKY «J100aBUTh Kypc». B HOBOM OkHE HEOOXOIMMO yKa3aTh
KeJaeMble JIaHHbIE M Ha3HAYUTh IpaBa JocTyna K Kypcy. Ilpu HeoOxomumocTu
peain3oBaHa BO3MOXKHOCTb HM3MEHEHMSI BBIIICYNOMSHYTHIX HACTPOCK. DJIEMEHTHI
KYpPCOB MOT'YT OBITh peaIM30BaHbl B pa3IUYHBIX (popMarax:

1. Paspensl mo Temawm;

2.  Pazjensl o HEACHAM;

3.  @opym;

4.  EAVHCTBEHHBIN 2JIEMEHT Kypca.

[IpensiokeHHbIC BAPUAHTHI O3BOJISIIOT CO3/1aBaTh KYPChI JIIOOOU CII0KHOCTH, HE
OTpaHUYMBAasi BO3MOXKHOCTH aJIMUHUCTPATOPA.

Paznensl kKypca UMEIOT CTPYKTYpPY, IO3BOJISIONIYIO K KaXIOMy pasleny
MPUKPENUTH JKETAEMO€E KOJIMYECTBO JIEMEHTOB (CTPaHUIL, JTEKIHH 1 Jp.). OCHOBHBIMU
HacTpONKaMu pa3JieNioB SBJISIIOTCS: HA3BaHUE, ONTMCAHKUE U MpaBa Ha JOCTYII.

Kaxxaplii pa3aen Kkypca uMeeT (pyHKIIMOHAJIbHBIC HAAMUCH, TIPeAHA3HAYCHHBIC
JUIsl yIpaBjIeHUs MaTepuanamu pasjena. J[o06aBuThe MaTepuan B pa3iea MOKHO yTeM
Ha)KaTHs Ha MYHKT «/{00aBHUTH 351eMeHT mim pecype». Ilociae oTkpoeTcst OkHO BeIOOpa
TUIa A00aBiIsieMoro matepuaina. PeannzoBaHo qo0aBieHre MaTEPHATIOB CIIETYIOITUX
THIIOB:

1. Amnkera— peaan3oBaH B BUJI€ TPEX TUIIOB OIIPOCOB, UCTIOIB3YETCS TSl cOopa
U nocieayromieid 00padoTKN TaHHBIX.

2. ba3za pgaHHBIX — MO3BOJISIET MOJB30BATEISIM CO3/laBaTh, OOCIYXHUBaTh U
MCKaTh 3allMCH U WX COBOKYIMHOCTH B co3/laBaemoil 0aze. MmeeT mmpoxuii Habop
(YyHKIMOHAJIBHBIX CPENICTB.

3. Bukum — wucnomp3yercs sl CO3AaHUS W PEAAKTUPOBAHUS MaTEpPUAJIOB
nosib3oBaTessiMu.  Kakmoe wu3MeHeHue AaHHBIX (UKCUPYETCS W B JajbHEHIIeM

O0TOOpa)KkaeT BCe MPEAbIYIINE BAPUAHTHI.
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4. BaeuiHee MpUIOKEHUE — MO3BOJSET O0YYAIOMIMMCST B3aUMOJIEHCTBOBATD C
0o0y4JaronIMMu pecypcamMmu U akTUBHBIMU AJIEMEHTAMH Ha JIPYyTUX BeO-cailTax.

5. I'moccapuii — HEOOXOIUM MJisi CO3/IaHMsI CIUCKA OINpEJEIeHHM, MoI00eH
CJIOBapIO, COOMPAET M CUCTEMATU3UPYET PeCcypCchl U MH(OPMAILIHUIO.

6. 3amaHnue — TpenHAa3HAYEHO M J100aBJCHUS  MPENojaBaTeNIsIMU
KOMMYHUKATUBHBIX 3a/JIaHUM, a TakKe MPeJOCTaBIsIeT BO3MOXHOCTh COOMpATh
CTYJIEHYECKHE PAa0O0ThI, OLEHUBATh UX U MPEIOCTABIATH OT3bIBBI.

7. Jlexuus — HaMOJIHEHUE KOHTEHTA MaTepUaJiOM B BUJI€ MHTEPECHOM U THOKO
¢opmbl. IIpenogaBarento mpenocTaBieHa BO3MOXHOCTh HCIOJIb30BaTh JIMHEHHOU
CXEMbl JIEKLIHH, COCTOAIIEH U3 psAaa oOydallIMX CTpPaHWL] WA CO3JaBaTh
JIPEBOBUIHYIO CXEMY, KOTOpas COACPKUT pPa3iIU4Hble IyTH WJIA BAapUaHThl IS
00yyJaroIerocs.

8. OOpaTHas CBs3b — IO3BOJIIET CO3JaTh ONMPOCHI U AHKETHI JUISl TIOJTYyYEHUS
0oOpaTHOH CBSI3U OT OOYYAIOIIMXCS C UCIOJB30BAHUEM PA3IUYHBIX TUIIOB BOIPOCOB,
BKJIFOYasi MHOKECTBEHHBIN BBIOOP, 1a/HET UM BBOJ TEKCTA.

9. Omnpoc — MO3BOJSET MPENoAaBaTesIsiM CO3/aBaTh OINpPOC-aHKEThI, B TOM
YHCIIe ONPOC C MHOYKECTBEHHBIM BHIOOPOM.

10. ITaker SCORM — npencrasmnsieT coboii HaO0p ¢aitiioB, KOTOPbIC YIIAKOBaHbBI
B COOTBETCTBUU C COTJIACOBAHHBIM CTaHJIAPTOM JJIsl 00y4aroUIMX MaTEpPUaIOB.

11. CemuHap — JaeT BO3MOXHOCTh MPOCMAaTpUBATh, PELIEH3UPOBATD,
HaKaIlJIMBaTh U MMPOBOJAUTH B3aUMOOLICHUBAHUE CTYI€HUYECKUX PadoT.

12. Tect — mpemocTaBiseT MPenoaBaTeNli0 BO3MOXXHOCTb CO371aBaTh TECTHI,
COCTOSIIME M3 BONPOCOB Pa3HbIX THUNOB: MHOXXeCTBEHHBIN BbIOOP, BepHo/HEBepHO,
Ha coorBerctBue, Kopotkuit otBet, HnucinoBoi.

13. ®opyM — MO3BOJSIET y4aCTHUKaAM OOy4Yarollero mporecca oOIaThes B
ACUHXPOHHOM PEXUME T.€. B TEUEHHE JTTUTEIILHOTO BPEMEHH.

14. Yatr — mo3BOJIIET YYACTHHUKAM HMETh BO3MOXXHOCTb CHHXPOHHOI'O

IIUCBMECHHOTO O6H_ICHI/IH B PCIKMME p€aJIbHOT'O BpEMCHHU.
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15. T'unmepccplika — JaeT BO3MOXHOCTh TPEMOAAaBATEN0 Pa3MECTHTh BeO-
CCBUIKY Kak pecypc kKypca. Ccblmka MOXKET OBITh CBSi3aHAa C JIFOOBIM PECYpPCOM,
KOTOPBIN HAaXOAUTCSA B CBOOOTHOM JocTyre B UHTepHeTe.

16. Kaura  —  mpeagHasHaueHa U1 CO3JaHHUS  IIPEToJaBaTesieM
MHOTOCTPAaHHUYHOTO pecypca, TOJ00HOTO KJIACCHUECKON KHUTE, C TJaBaMd U
naparpadamu. Kaura MoryT conepkatb Meana-(hanibl, a TakKe JITHHHYIO TEKCTOBYIO
uH(pOpMaIINIO, KOTOpask MOXKET ObITh pa30UTa Ha Pa3/Iebl.

17. TTaxet comepxumoro IMS — npencrasinser coboii Habop (aitnoB, KOTOpbIE
YIaKOBaHBI B COOTBETCTBUHU C COTJIACOBAHHBIM CTaHJIAPTOM U MOTYT OBITH TTIOBTOPHO
WCITOJTH30BAHBI B PA3JIMYHBIX CHCTEMaX.

18. ITanka — oToOpaxaeT HECKOJIbKO CMEXKHBIX (DaillioB B OJHON Mamnke, TeM
CaMbIM YMEHBIIIas MPOKPYTKY Ha CTPAHHIIE Kypca.

19. TlosicHeHne — TO3BOJSIET HA CTPAHUIIE Kypca BCTaBISATh TEKCT U
MYJIbTUMEINA MEXK]Ty CChUIIKAMU Ha JPYTHE PECYPChI U DJIEMEHTHI Kypca.

20. Crpanura — mo3BoJIsieT MPEToAaBaTeI0 CO3AaTh PECypC «BE0O-CTPaHUIIAY C
MOMOIIbI0  TEKCTOBOTO  pemaktopa. CrTpaHuiia MOXKET OTOOpaXkaTh TEKCT,
M300pakeHMsI, 3BYK, BUJIC0, BEO-CCHUTKH U BHEPECHHBIN KOJI.

21. daiinm — MO3BOJISIET IPENOaaBaTeN0 MPEACTaBUTh (Pailn Kak pecypc Kypca.
Ecmun sTto BO3MOXHO, TO (aitn Oymer oroOpaxaThcsi B uHTep(eiice Kypca, B
MPOTUBHOM CITyyae CTyJI€HTaM OyJeT MPEeIIOKEHO cKavaTh ero [3].

[Tocne BrIOOpa HEOOXOAWMOTO THIIA MaTepuaja MOJIb30BATENb MEPEeUsIeT K
PEAAKTHPOBAHUIO €r0 MTapaMeTPOB M HAITOJTHCHUIO KOHTEHTA.

MuHycamMu B 3TOM MOJYJIE SIBJISIFOTCA:

1) GOJIBIIION CMHUCOK JOCTYIHBIX THUIIOB, 0€3 BbIACICHUS HanboJiee HEOOXOJMMBIX

B Hayaje CIMCKAa, YTO B CBOIO OYEpEIb BIHUACT HA COCPEIOTOYCHHOCTH

MOJIH30BATENSI 1 CKOPOCTH BBITIOJTHEHUS PaboT;

2) THIIbI, KOTOPbIE€ OYCHb CXOJHBI MEKIY COOOH CTPYKTYpOW M Ha3HauYCHHEM

MPaBUJIbHBIM OBLIO ObI CKOMITIOHOBATb;
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3) HEKOTOpBIC THIIBI MATEPHAJIOB SBJISIOTCS CHEIU(PUUYHBIMUA M HE HYXIAIOTCS B
aKIICHTUPOBAHUM HA HUX BHUMAaHUS, 4YTO TOAPA3yMEBaeT COOOM
HE00X0IUMOCTh co3fanus pasaena «IIpouney;

4) mpouecc A00aBJICHHUS W YIPaBICHHWS TECTaMH HMMEET HU3KUH YPOBEHB
UH(OPMATUBHOCTH, YTO B OCOOEHHOCTH MPOSIBISETCS HA JTare OMUCaHUs
CBOMCTB,;

5) mporecc mo0aBiIeHUsT CO3IaHHOTO TeCTa HEOOXOIMMO YIPOCTH, yOpaB pydHOE
noOaBiieHHe U3 OaHKa BOIPOCOB B KYypC, MPOU3BEIS MPU 3TOM YACTUYHOIO
aBTOMaTHU3ALMIO 0€3 oTepu (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH;

6) TEKCTOBBIH peJaKkTOp UMEET ype3aHHBIN (PYHKIIMOHAT U MHOXKECTBO OIIMOOK
UCIIOJIHAEMBIX (DYHKITUH, KOTOpbIE OYEHBb IUIOXO CKA3bIBAIOTCS HA KOHEYHOM
pe3yJbTare.

SIBHBIM IUTIOCOM SIBJISIETCSI BO3MOKHOCTh CO3[IJaHHUSI MATEpHUAIOB B BHUJIE
MHOKECTBA PA3JUYHBIX THUIOB, KOTOPBHIE pa3paOOTUYUKU TOJOOHBIX CHUCTEM HE
CUUTAIOT HY>KHBIM JI00aBIISATh.

AaMuHucTpUpoBaHue. llaHens agMUHUCTPUPOBAHUSA HMEET OrPOMHOE
KOJIMYECTBO MHCTPYMEHTOB JIJIsl paOOTHI C CUCTEMOM.

HauGonee 3HauMMOl 4YacThiO CHCTEM JAHHOTO THIA SBJISETCS IMPABUIBLHOE
YIpaBJICHUE KIMEHTCKON 02301 U MOAIepKKAa MHOKECTBA BOBMOYKHOCTEH yIpaBICHHUS
npaBaMu jaoctyna. B gaHHOU cucteMe mpouecc 100aBieHHs KIMEHTOB PEaln30BaH
yepe3 aJMUHUCTPATMBHYKO TMaHENb Ha BKIAJKEe AJMUHUCTPUPOBAHUE  ->
[Tonw3oBaTenu -> YueTHble 3anucu -> J[o0aBuTh nosibzoBarens. CieayeT OTMETHUTD,
TO KOJIMYECTBO U KAYE€CTBO PEIAKTHUPYEMBIX MapaMETPOB MOJIb30BATEINS HEOOXOUMO
YCOBEPUIEHCTBOBAaTh, TaK KAK HEKOTOPBIE U3 HUX HE HYKHBI, & HEKOTOPBIE MPOCTO
HUKOT[Ia HE MEHSI0TCS. IMeeTcst BO3MOKHOCTB CO3/1aBaTh IPYIIIbI ITOJIb30BATENEH IS
MOCJIEAYIOIIEr0 UCI0JIb30BaHMS B TPYIIIOBBIX ITpaBax Ha AOCTYI K pecypcaM. [Tomumo
ATOTO, KaXJOMY IIOJIb30BATEIII0 MOYKHO BbIJIaTh IpaBa Ha aJMHUHHCTPUPOBAHUE

cucteMoi. HemoctatkoM B JaHHOM MOTYJI€ SIBIIIETCS OTPAHUYEHHBIN CIIMCOK YPOBHEN
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J0CTyIa, 4YTO BJIEYET 3a CO0OM HEOOXOJUMOCTh HA3HAUEHHUS W3JMIIHETO WU
HEJIOCTATOYHOTO YPOBHS JOCTYTIA.

AJIMUHUCTPUPOBAHUE KYpPCOB PEaJIU30BAaHO C BO3MOXHOCTBHIO BBIMOJIHEHUS
CICAYIONIMX Olepauuii: ynaaneHue, n00aBICHUE, U3MEHEHUE, IEepPEMEILCHHE,
BOCCTAHOBJICHUE, apXuBauus, 3arpy3ka. CTpaHULBl YIPABICHUS HMEIOT HU3KUM
ypOBeHb MH(GOPMATUBHOCTU U TPEOYIOT 3aTpaThl BPEMEHH Ha OCO3HAHME MPUHIIUIIA
JEUCTBUS IPEJOCTABICHHBIX 3JIEMEHTOB YIPABJICHUS.

[Iynkt «OueHkm» a B aJIMUHUCTPATUBHOM TIAHENW NPEIHA3HAYEH IS
yrmpasiieHre (opMaToM BBIBOJIa OIIEHOK U UX JuanazoHaMu. CTpaHUIbI YIIPaBICHUS
MMEIOT OrPOMHOE KOJIMYECTBO HACTPOEK, KOTOPbIE€ HE CrPyNIUPOBAaHbI IO UX
BKHOCTH WJIH KJIacCU(PUKALIUU.

AJIMUHUCTpaTUBHAs MaHElb UMeeT BKIAIKYy «CepBep», KOTOpasi COAEPKUT B
cebe MHOXXECTBO TIOJIE3HBIX JJIEMEHTOB YIMPABICHUS: YMPABICHUE KOJIMYECTBOM
BBIJICTISIEMOM TaMSITH [JI1 Pa3HOro pojaa 3adad, yIpaBl€HUE MyTSIMH JOCTYyIa,
nepemenabiMu  THma  SESSION uw COOKIE, pengaktupoBaHue  THUIIOB
MO/JIEP>KMBAEMBIX pacIIMpeHuil (haityioB, TUIAHUPOBKA 3a7a4 U Jp.

Pexxum oTnafku SIBISETCS HE3aMEHHMBIM HWHCTPYMEHTOM aJMHUHUCTpPATOpA.
JIaHHBIM 3JIEMEHT OYE€Hb BaXKEH MPU CO3JJaHUH U PACIIPOCTPAHEHNUH OTKPBITBHIX CUCTEM,
B KOTOPBIX, B CBSI3U C TIOCTOSIHHO MPOTPECCUPYIOIIUMU TEXHOJIOTUSIMHU U CIICIU(DUKOMA
Pa3JIMYHBIX CEPBEPOB, MOTYT MOSIBIITHCS OIIHOKHU.

ApxuBammsi M BoccTaHoBJieHme. Tak kak cucrema Moodle mocTosHHO
YCOBEPIIEHCTBYETCS, MHOTJa BO3HUKAET HEOOXOUMOCTh OOHOBJIEHUS COOCTBEHHOM
BEPCUM CHUCTEMBI C YYETOM COXPAHEHHUS HMMEIOIMMXCS JAaHHBIX. [ sToro Oblia
peanu3oBaHa (QYHKIHUS «ApPXHBAIMM W BOCCTAHOBIICHUS, NPUHIIUN JIEHCTBHS
KOTOpPOM BCEM sIC€H. JlaHHBIM MOIYJb MOXHO TNPUMEHATH I MEPUOAUYECKOTO
COXpPAaHEHHUS] CUCTEMbI C II€JbI0 MPEIOTBPAILCHUS TOTEPU AAHHBIX B CBSI3U C

BO3HHKHOBEHHEM OIIIMOOK MJIN BBLIITOJTHEHHEM HCKOPPCKTHBIX I[GﬁCTBPIfI.
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Takum  oOpazom, cucrema Moodle  umeer  BBICOKHMI  YpOBEHb
camMo00CTy>KUBaHUSA, IIIUPOKUI CIIEKTP BO3MOKHOCTEH, BOZMOKHOCTH aJalTalliy MOJT
paznuuHble TpeboBaHusi cepBepa. [lomumo 3TOro mMmeercss OOJNBIIOE KOJIMYECTBO
HeA0paOOTOK M OIIMOOK, KOTOpble HETAaTUBHO CKa3bIBAIOTCS HA CKOPOCTHU PabOTHI C
CUCTEMOU M KOPPEKTHOCTH BBIMOJIHEHUSI HEOOXOAUMBIX OIepaIui.

O6paboTka OMMOOK UTpaeT KIYEBYIO POJIb B YA0OCTBE U MHTEPAKTUBHOCTH
paboThl ¢ cuctemoil. IMEHHO MOATOMY CTOUT yHIENSATh pa3pabOTKe 3TOTO MOJIYIIs
He00X0IMMOE BHUMAHKE B MPOIIECCE CO3JaHuUs TPOEKTOB.

B MonynbHON 00BEKTHO-OPUEHTUPOBAHHOW IMHAMHYECKOW 00yJarolen cpeae
Moodle 3+ 006paboTka BHYTpEHHUX OMIMOOK (BO3HMKHOBCHHE U 00pabOTKa KOTOPHIX
peryjaupyercs  camMoll ~ CHUCTEMO#)  4YacTMYHO  peaju3oBaHa B BHJIE
HECHUCTEMATU3UPOBAHHOIO OTOOpPaXE€HUs BCIUIBIBAIOIIMX MOJCKA30K, KOTOPHIE Yallle
BCEr0 MMEIOT OOOOILIEHHBIH XapakTep M HE CIIOCOOCTBYIOT OCO3HAHMIO KIMEHTOM
MPUYUH BO3HUKHOBEHHS W IMyTEH pEIIeHHs] BO3HUKIIMX Hemnoiaaok. OOHapyKeHbI
TaK)Xe MEePUOJTUYECKH MPOSIBISAIONINE Ce0sl OIIMOKH, CBA3aHHBIE C B3AMMOJIEHCTBHEM
cepBepHOM yacTu W kiMeHTckoro DNS, koTtopeie cucrema HE pemaeT U He
HHPOpMHUpPYET KaK O BO3MOXKHOCTU HMX BO3HUKHOBEHHS, TaK W O METOAAX UX
ucnpasjienus. Vicxonas u3 atoro cienyert, uro B cpeaxy Moodle 3+ crienyer BHeApUTH
JNOIOJHUTENIBHBI ~ BHEIIHUKA  BCTPOEHHBIM  NPOTPAaMMHBIA  KOJ, OCHOBHBIM
Ha3HAYEHUEM KOTOpOro OyaeT B3aUMOACHCTBHE C KJIMEHTCKOW YacThlO MyTEM
uHdopmupoBanus o crienrdrike paboThI ¢ CUCTEMOM 1 00pabOTKE €10 OLTHOOK.

B kauecTBe penieHuss BO3HUKILEH MpoOJeMbl ObUT pa3pabOTaH MPOTOTHM
MOJyJisi OOpabOTKU BHYTPUCUCTEMHBIX OIIMOOK, HE BIHUSIONIMA HA CKOPOCTh U
KOPPEKTHOCTh pabothl cuctemMbl Moodle 3. Moaynas mpeactaBiseT co0oi
COBOKYMHOCTh (PYHKIIMH, 00eCIeYrBaIOIIMX aBTOMATH3aIMIO Mpoliecca, 0a3y JaHHBIX
OIMOOK, peaTM30BaHHYIO B BHJIE MacCHBa MH(GOPMAIINH, XPAHSIIETOCS B KIIMEHTCKON
YacTH W BHU3YAJIbHYIO OO0OJIOUKY, IW3aiiH KOTOPOM OPHEHTHPOBAH HaA MIMPOKYIO

aynutoputo (puc.2). OcHOBHasi Harpy3ka Npu paboTe MOJIyJsl OINUpaeTcs Ha
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KJIMEHTCKYIO YacTh. JTO OOYCIIOBJICHO TE€M, 4YTO KayecTBO MHTEepHET-COCTUHCHUS B
OOJIBIIMHCTBE  CIlydaeB  SBJSCTCS  HECTAOWJIBHBIM, TEM  BpeMEHEM  Kak
TEXHOJIOTUYECKHE CPEJICTBA W MPOrPAaMMHBIC TPOAYKTHI, YUUTHIBAsS BO3PACTHOM
JMaIa3oH OCHOBHOW ayJUTOPUN KIMEHTOB, 00JIaaf0T BEICOKOI CKOPOCTBIO MepeIavn
1 00pabOTKU JaHHBIX. [Ipu 3TOM MHHYCOM SIBIISICTCSI HECYIIESCTBCHHOE 3aME]IJICHUE
3arpy3Ku pecypca, YT0 KOMIICHCHUPYETCs HaJICKHOCTHIO pabOThI MOTYJISL.

Moyns 06pab0TKH BHYTPUCUCTEMHBIX OIIHOOK COCTOUT U3 YEThIpeX (QyHKITUI:

1. OsT_ErrorBlock Generate(type) — hopMupoBaHre U BHEAPEHHE B CTPAHUILY

html-pa3zmeTku oO6padoTunka;

2. OsT_ErrorBlock_Open(type) — nepexo1 MeKIy pexKHMaMH OTOOPayKEHUS;

3. OsT_ErrorBlock_OpenSubText(ell) — mepexom Mexay BKIaIKaMH

«Omunbkn» u «lIpenynpexaeHus»;
4. OsT_ErrorBlock_AddError(type,mess,ell) — o0paboTurk BO3HUKHOBEHHSI
HOBOM OIITHOKHU.

Bce dbynkuu peanu3oBansl Ha OnbnroTeke jQUery si3pika JavaScript, kotopsie
MOJKJTFOYAIOTCS K MPOEKTY MyTEeM UMIOPTUPOBAHUS €AMHOTO (haiiyia ¢ paciuimpeHrHeM
JS, KOTOpBI caMm Mo cebe MOXKHO Ha3BaTh OMONIHMOTEKOM. J[Is B3amMOACHCTBHS C
MOIyJEM  JOCTATOYHO  BBIIOJHATH B  HEOOXOAMMBIA  MOMEHT  (DYHKIIHIO

OsT_ErrorBlock AddError(type,mess,ell).
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Oumbka & Mpegynpexgexne MpepynpexgeHne
2

‘, Cuctema: HectabuaLHan cpepa

-
Banmanne! Cucrema HaxopmicA Ha 3rane Alpha-
TecTHpoBaHKA. HexoTopule dyHKIMH MonyT pabotam
HekoppektHo. CooblMe © 2 HaANSHHLIX BaMH
HENOASAKEX ARMHHMCTPETOPY.

L 4
OwwiKa peaaKIMpOBaHHA

Owwrika pepaKiMpoBaHHA

Pucynox 2. Moaynps 00pabOTKH OlIMO0K

B ClIydasax, €CJIN Ha CTpaHHUIC BO3HHUKIIN OIITNOKHU J0 BBI30Ba ATOU (1)YHKIII/II/I,

MOJyJib paboTaTh He OyJeT, YTO PEerjIaMEHTUPYETCSd OCOOCHHOCTSIMHM MOJUTUK

0€30MacHOCTH KOMIHISATOPOB s3bika JavaScript (puc. 3).
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function OsT_ErrorBlock_Open(type){
iT(S('#Error_Block').attr('class')=="noactive' && type!=0)
$('#Error_Block').attr('class','active');
$('.EB_miniButt').removeClass('active');

if(type==0){
$('#Error_Block').fadeIn('slow');

} else if(type==1){
$('.EB_miniButt').filter('.error').addClass('active');
S('#EB_errorsBl') .children('.error').css('display', 'inline-block'};
S("#EB_errorsBl') .children('.warning').css('display', 'none');

} else if(type==2){
$('.EB_miniButt').filter('.warning').addClass('active');
S('#EB_errorsBl').children('.error').css('display', 'none');
S("#EB_errorsBl') .children('.warning') .css('display', "inline-block'});

} else if(type==3){
$('#Error_Block') .attr('class', "'noactive');

OsT_ErrorBlock_numEr=0;
OsT_ErrorBlock_numWa=0;
$('#Error_Block') .fadeOut('slow');
$('.EB_errorsBl_items').remove();

H

function 0sT_ErrorBlock_OpenSubText(ell){
if(5(ell) .hasClass('active'))
S('.EB_errorsBl_items_title').removeClass('active');
else {
$('.EB_errorsBl_items_title').removeClass('active');
$(ell).addClass('active');

Pucynox 3. Cxkpunt o0padboTunka ommuodok

Buemwnuit Bux Moyist ciocoOCTBYET MPUSTHOMY BOCHPUSATHIO COJIEPKUMOTO U
JOCTaTOYHOMY aKIICHTHPOBAaHWIO BHHMaHUS Ha o0paboTymke, B cCllydae
BO3HUKHOBeHUs1 omuOok. [Ipoumecc uHPOpMHpPOBAHUS MPOUCXOAUT MyTEM
0TOOpaXeHHsI BCIUIBIBAIOIINX OKOH HEOONBIIIOTO pa3Mepa, B KOTOPhIX 0ToOpakaeTcs
OCHOBHasi uWHopMarus: TUN OmMOKM, KommyecTBo. llocme kmmka 1O
UHQOPMUPYIOILIEMY OKHY HPOUCXOAMT OTOOpaKeHHsT CIHCKa OMIMOOK ¢
BO3MOXXHOCTBIO TIPOCMOTpPA MX MECTA MOSBIICHHSI, ONTMCAHUS U METOIOB PEIIICHHS.

Buenpenne wuw mocnemyromee  MCHOJIB30BaHUE  MOIYJsS — 00paboT4HMKa

BHYTPHUCHUCTEMHBIX OIITMOOK CITIOCOOCTBYET YA0OCTBY pabOThI C CUCTEMOM KIIMEHTOB, Y
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KOTOPBIX BO3HHMKJIM HEIOJIAJKH WA TPYIHOCTH B3auMozencTBus co cpemoir Moodle
3+,

BriBogpl. Cuctema ympasieHus: ooydaromum konteHTom MOODLE, necmotps
Ha IIMPOKOE PACHpOCTpAaHEHHE B CHCTEMax AMCTAHIIMOHHOTO 0Opa3oBaHUs, UMEET
CBOM JIOCTOMHCTBA W HEJOCTAaTKU. MOIyJH, BXOAIINE B PACCMOTPEHHYIO CHCTEMY,
JOITYCKAIOT YIy4YIICHHEe W JOpaOOTKy, HAmpUMep, C TMOMOIIBIO JOMOTHUTEIHLHOTO

MOy 00pabOTKU OIIMOOK.

References

1. OneitnukoB H.H. MnauBuayanu3anuu TpaeKTopuu 0Oy4EeHHs] B CUCTEME
JTUCTaHIIMOHHOTO ceTeBoro ooyuenus / H.H. Oneitaukos // ITpoGieMbl COBpEMEHHOTO
negarorudeckoro oopazosanus. — 2016. — Ne 53-2. — C. 135-143.

2. ['pumuna B. A. IlpoekTupoBaHue ¥ BHEAPEHHUE IMPENOaaBaTeIeM
MH(OPMAIIMOHHONW Cpellbl TUCTAHIIMOHHOTO W o4yHOoro obOyuenus B 1100 / B.A.
['pumuHa. — [OneKTpOHHBIN pecypcl]. — Pexxum JIOCTyTIA:
http://college57.mskobr.ru/elektronnye_servisy/blog/grishina_veronika_aleksandrovn
a/uvazhaemye kollegi_pozhelajte _udachi_konkurs_uchebno-
metodicheskih_razrabotok po_professiyam_i_special_nostyam_sredi_pedagogiche/

3. lNapanun WM. E. ABTomaru3upoBaHHasi  cuUCTeMa  OOy4YeHUs
reonHQopMalMoOHHBIM  TexHosorusiM ¢ npumeHenuem  CIHO  Moodle:
MATUCTEPCKASA JUCCEPTALIA. — [OnekTpoHHBIHM pecypc]. — Pexum nocryna:
http://refleader.ru/polatyjgeyfsujg.htmi

International Conference On Research In Computer, Electronics And Manufacturing
Engineering (Strasbourg, France), February 28", 2017 | Proceedings
SECTION 5. INFORMATION TECHNOLOGY



http://college57.mskobr.ru/elektronnye_servisy/blog/grishina_veronika_aleksandrovna/uvazhaemye_kollegi_pozhelajte_udachi_konkurs_uchebno-metodicheskih_razrabotok_po_professiyam_i_special_nostyam_sredi_pedagogiche/???history=0&pfid=1&sample=39&ref=2
http://college57.mskobr.ru/elektronnye_servisy/blog/grishina_veronika_aleksandrovna/uvazhaemye_kollegi_pozhelajte_udachi_konkurs_uchebno-metodicheskih_razrabotok_po_professiyam_i_special_nostyam_sredi_pedagogiche/???history=0&pfid=1&sample=39&ref=2
http://college57.mskobr.ru/elektronnye_servisy/blog/grishina_veronika_aleksandrovna/uvazhaemye_kollegi_pozhelajte_udachi_konkurs_uchebno-metodicheskih_razrabotok_po_professiyam_i_special_nostyam_sredi_pedagogiche/???history=0&pfid=1&sample=39&ref=2
http://refleader.ru/polatyjgeyfsujg.html???history=0&pfid=1&sample=41&ref=2

Scientific edition

International Conference On Research In
Computer, Electronics And Manufacturing
Engineering

Conference Proceedings

February 28" 2017

Please address for questions and comments for publication as well as
suggestions for cooperation to e-mail address mail@scipro.ru

Edited according to the author's original texts

ISBN 978-1-370-67225-7 Format 60x84/16. Conventional printed
sheets 8,1

Circulation 100 copies

The publisher Sole proprietorship N.A.
Krasnova

Adress: USA, Los Gatos (CA) 15951

| L | Gatos Blvd., Suite 16 Los Gatos, CA
9 "781370"672257 95032



mailto:mail@scipro.ru

