Becmuux BI'TY um. B.I'. Illyxosa

2017, Ne7

NHDOOPMATUKA, BBIYMUCJ/IUTEJIbBHASA
TEXHUKA U YIIPABJIEHUE

DOI: 10.12737/article_5940f01a8d60b0.87715921

Epemenko B.T., 0-p mexu. nayk, npod.,
Jakuumes A.A., acnupanm

Opaoscxuii 2ocyoapcmeennniit yuuesepcumem um. H.C. Typzenesa

ONITUMM3AIINA TPOECCOB UHOOPMALIMOHHOI'O OBMEHA
B CUCTEME BE3OHACHOCTH 1 MOHUTOPHHT'A
ACY3 HA TPUMEPE TEXHOJIOI'MX YMHbBIN J1OM

vpksearch@yandex.ru
B cmamee paccmampueaemcs aneopumm ONMUMUSAYUL NPOYECCO8 UHPOPMAYUOHHO20 OOMeHd
8 cucmemax Gezonacrocmu u monumopunea ACY3, oasupyrowuticss Ha UCNOTb308AHUN 3AMKHYMOT IKCHO-
HEeHYUANBHOI MOOIU Cemi MAcco8020 OOCIYHCUBAHUA U OMAULAIOWAACT 803MONCHOCHIBIO ONePUPOBAHIS

HEYCMKUMU MHOAHCECMBAMU.

Knrouessie crnosa: ONMuUMU3IAYUA,; cemu mMacco6020 O6Cle9fCMGQHM}Z,' HeYemrKue MHoIcecmed.

Beenenne. TexHomorms yMmHBIM moM (smart
house, takxke building automation u intelligent
building, pyc. ACY3) - cucrema AoMalimHuX
YCTPOMCTB, CHOCOOHBIX BBITIOJHATH JCHCTBHUS U
peliarh ompeeNcHHbIC 3ajadnd  0e3  y4JacTus
yenoseka. Hanbomnee pacmpocTpaHEHHBIC TPHMEPHI
TAKUX JCUCTBHH — aBTOMATHYCCKOC BKIIOUCHHC U
BBIKJIFOUCHHAC CBETA, ABTOMATHUYCCKAs KOPPCKLIHS
padoThl OTONHUTEIEHOMN CHCTEMBI WA
KOHIWLMOHEPA U aBTOMATHICCKOE YBEIAOMIICHHE O
BTOPKCHHY, BO3TOPAHUH WM MTPOTCUKE BOIBI.

OcHoBHbIMH  1emamu cozmanus  ACY3
SBILSIIOTCS TIOBBILICHHE OC30MACHOCTH, YIYVULICHUE
koMbpopra U  obecneucHue  3PPCKTHBHOCTH
pecypconoTpedacHus. JTO KOMILICKCHAs 3ajad4a,
YaCTO UMEHOINAs MO COOO0H OMPEACICHHY O OU3HEC

KOHLCTIIMEO. Pe3ymprar mocTuracTcs 3a  CUCT
JTYUIICTO KaucCTBa padoTHI CHCTEM
JKU3HCOOCCICUCHMST  3JAaHUSI TNPH  COKPAIICHHH

Pacxoa0B Ha OOCIYKHUBAIOIIHHA TICPCOHA.
Onuoii u3 ocHoBHBIX cucteM ACY3 sasisercs
cucremMa OezomacHoct W Mouuropunra (CBM

ACY3). Takas cucTteMa HMHTCTPHUPYIOTCS ¢
OXpaHHbIMU CHUCTCMAaMM, 10 TPCBOIC
BBICBITAIOIIMMHA ~ TPYOIBI  PEarupoBaHus, U

BKIIOUACT B CCOS. JATUMKH ABIDKCHHS, NATUUKH
MPUCYTCTBUSI,  JATYHUKHA  BHOpauMu, JaTIUKH
pa36I/ITI/IH CTCKJIA, OATYHUKW OTKPBITHA OKHa WIN
JBEPH, BHACOHAOMIOACHUE, BHACOOOMO(OHBI U
BHACOTITIA3KH, 3NCKTPOHHBIC 3aMKH (YMHBIC 3aMKH,
CMapTJIOKH), MOAVIH VIOPABICHUSA BOPOTAMH,
CHPCHBL. Chvii VCTPOHCTBA TIO3BOJIIOT
CKOHCTPYHUPOBATH ONOAXOAAITY O CUCTCMY
0C30MaCHOCTH M MOHHUTOPHHIA, OT CPaBHUTEIBHO
MPOCTOM A0 JOCTATOYHO CJIOKHOM.
Oyukuuonnposanue yerpoiictse CbM ACY3,
CBA3aHO CO crienUpuUecKUMU (IO CPaBHCHHIO C

TPaJULMOHHEIMA OOBCKTaMHU YIPABICHHS) CBOU-
CTBAMU JAHHBIX TCXHOJIOTMYCCKHX IPOLECCCOB!
HCOJHOZHAYHOCTBEO PEAKIMH TEXHOJIOTHYECCKOTO
00BbCKTa HA PA3MUYHBIC VIIPABIAKOIINC BO3ACH-
CTBHS, MHOTO3HAYHOCTBIO UHTCPIPETALHH COCTOSI-
HHI OOBCKTOB, HECTALIMOHAPHOCTBIO IPOLIECCOB,
00y CIOBICHHBIX HU3MCHCHUEM MapamMeTpoB
U IICPEMCHHBIX COCTOSIHHMSL TCXHOIOTHUECKHX 00b-
CKTOB BO BPEMCHH, MHOTOKPHTCPHATBHOCTHIO
omnecHkr  (QyHKUHOHUpOBaHUS 00bekTOoB CBM
ACVY3. VYkazanHele OOCTOATCIBCTBA OMPEACIISIOT
UPE3BBIYANHO CKAThI BPEMEHHOH HHTEpPBAI pPeak-
OUH AN JU0d, [PUHAMAMOLIETO — PELICHHS
B HCLITATHBIX CHUTYAaIMSIX NOpH oOecmedcHuu Oe3-
OmacHoCTH. B ¢BA3M ¢ 3THM 3a7a4a ONTHMH3ALUAH
mporeccoB  uHbpopmarmonHoro oomena B CBM
ACY 3 npeactaBiseTcs aKTyaTbHOM.

HccnenoBanue OCHOBEIBAETCS HA pe3ybTaTax
paboT B obOjacTu. TeOpuM pachpeacaéHHON oOpa-
oorku mauubeix (M. Ban Creet, B.I'. Xopoiuesckuii,
9. Tanenbaym), TCOPUH HAICIKHOCTH MPOLECCOB
oomena mannabivMu (C.B. Arronos, .B. Anckcees,
HN. Menpuuxos, H0.C. 3710THUKOB); TCOPHH a/Iro-
purmos (K. Yepy, K. I'egens, A. Trropunr, C. Knn-
uu, 3. [loct, A. Konvoropos, A. Mapkos); Teopun
koneunbix aBromaros (b.U. Ilnotkuna, B.b. Kyn-
pasuesa, U.b. Kydaposa, A. 'mnna);, mpoueccos
cOopa u 00pabOTKH JaHHBIX B KOMMYHHKAIIHOHHON
cpeae  opeampusituii (M. C. KoHCTaHTHHOB,
A J1. Ueauuukos, B.T Epemenko).

Hayunas HOBH3HA JAaHHOTO HCCICAOBAHHSA CO-
CTOUT B TIOJYYCHHH HOBBIX HAVIHBIX PE3VITATOB!

MaTeMaTH4yeckas MOACTb CHHTE3a, OasHpyIo-
Asicsl Ha YMCICHHBIX METOAAX MHOTOBAPHAHTHOMN
HHTETPALVH, OTIHYAOMIAICS OTPAHHYCHUCM B BHIC
Habopa AITOPUTMHUYUCCKUAX MPOLICAYP
U HCTIOIb30BAHUEM (YHKLMH MOJIE3HOCTH |2, 3];
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METOJHMKA ONTHMH3ALKH HPOLECCOB cOoOpa U
00pabOTKH JAaHHBIX B CHCTEMaxX OC30MACHOCTH H
monuropunra ACY3, Gazupyroimascs Ha anmnapare
CMCLIAHHBIX CCTCH MAaccOBOrO  OOCITYKHBaHHS
C OTPAaHUYCHHBIM YHCIOM KJIACCOB COOOLICHUH H
HabopoM JUCLIATUTAH 00CTyKUBAHUS
U OTJIMYAMOIIASCS ~ AITOPUTMAMHU.  ONTHMH3ALUH
MPONYCKHOH  CIOCOOHOCTH, BbIOOpa  MOTOKOB
U UX paCIpeecHusl IO KpaTdyadimemMy IMyTH, a
TAKXKC CTATUCTUYUCCKOTO IMPOTrHO3UPOBAHUA IMOTOKA
JaHHBIX [14];

WMUTALMOHHAs MOJenb cOopa u o0paboTku
AJAHHBIX B CUCTCMAaX 6630HaCHOCTI/I U MOHUTOpPUHIA
ACY3, ocHOBBIBarOIWAsCA Ha COOBITUITHOM MOIXO0JE
U OTJIMYAIOLIASCS  ONHCAHWCM  MPHYUHHO-
CIIEJCTBEHHBIX CBA3EH MEXKIY CYLIECTBEHHBIMHU CO-
obiTHAME [ 1-9].

OcHoBHas yacTb. MareMarHueckas MOACTb.

B paspaboranHoii MOmenu paccMaTPHUBAOTCS
3a7a4M HHTCTPALMU MPU pa3paboTKEe H pPeaTH3aLUH
npoekTa cucteMbl OezonacHocTH ACY3, kotopsie
BBIPAYKAFOTCA IHATBIO YPOBHIMHU:

1. Beibopa  anpTepHATHBHBIX
KaHAJIOB ICpcaavuu JaHHbIX.

2. Beibopa o0opyaoBanus cbopa JaHHBIX.

3. Beibopa oOopygoBanus miiss  0OpabOTKH
JAHHBIX;

4. Tloxbopa (QYHKUHMOHAIPHOTO HATIOTHCHUS
obopyaosanus cpeast CBM ACY3;

5. ®opmupoBaHus Habopa
ycrpoiicts cpexpt CBM ACY3.

KaxxzoMy vpoBHIO B pe3ynbTare HWHTETPALAN
3MEMEHTOB ~ 3TOTO  YPOBHS  COOTBETCTBYCT
CBOC MHOKCCTBO BapuaHToB [1-9]:

1) MHOXXECTBO aIbTEPHATHBHBIX BapPHUAHTOB
KaHAIOB [€PeJavd MJAHHBIX OC30MACHOCTH W
MOHUTOPUHIA

BapUAHTOB

OKOHCYHBIX

o= A by A= =TL) (1)

rae [ =1,L — HOMep BapuaHTa KaHAIOB MEPEAadYH
JAHHBIX OC30MACHOCTH W MOHHUTOPHWHra |-TOro
crrocoba Co3TaHus CETH,

A, — BapHaHT CO3JaHHA KOMMYHHKAIIMOHHOMH
cpeast CBM ACY3;

2) MHOJKECTBO ~ BapHaHTOB  00OPYIOBaHUA
cOopa AaHHBIX OE30IACHOCTH U MOHUTOPHHTA

B= {B,,...,B_,.,...,BJ}: ) :L_J} @)

rae j=1,J— HOoMep BapuaHTa IPH HHTETPALUH

KOMIIOHCHTOB ~ o0opyaoBaHus cOOpa  JaHHBIX
0C30MaCHOCTH 1 MOHUTOPHHTA;
B. — BapuaHT wuHTErpanyu 00GOPYAOBAHHS

J
cbopa gaHHBIX OE30MACHOCTH U MOHHUTOPHHTA;

3) MHOKECTBO ~ BapuaHTOB  OOOPYAOBAHHS
00paboTKU JaHHBIX OS30MIACHOCTH U MOHUTOPHHTA

y={C,..CCd= {Ct,t = ﬁ} 3)

rae ¢ =1,7 — uagexc koMOuHaUKMU 060py IOBaHUS,

CcC -

] KOMIUICKT KOMITOHCHTOB IPUMEHICMOTO
obopyaoBaHus 0OPabOTKH AAHHBIX OC30MACHOCTH H
MOHHUTOPUHTA;

4) MHOXKECTBO BapHAHTOB (PYHKIHOHATHHOTO
HANONHCHUS ~ OOOpYIOBaHUS Jd  p-BapHaHTa
OpraHu3alMd KOMMYHUKaITHOHHOH cpeapr CBM

ACY3
5= {D],...,Dp,...,Dp}: {Dp,p = ﬁ} (4)

rae p=1,P — nanexe npumensiemoro 110, D, -

KOMITICKT KOMIIOHCHTOB mpuMcHsaeMoro T110;
5) MHOKECTBO HAOOPOB OKOHEUHBIX YCTPOUCTB

e={E.E, . E }=E,.q=10} (5

e ¢=1,0
YCTPOMCTB KOMMYHHUKanMoHHOH cpeast CbM ACY3
E -

q
000pYIOBaHHd KOMMYHHKAaUMoHHOW cpeapl CBM
ACY3

OCOOCHHOCTBIO PCIICHUS ONMTUMH3AIHOHHBIX
3a1a4 SBIACTCS TO, UTO AJIS YMCICHHBIX METOJOB
MHOTOBAPUAHTHOH HHTEIPALM PEIICHHE BCEX
MEPECMCHHEIX THIIOB 3aJa4 MPOUCXOJUT B PaMKax
CAMHOTO anropuTMa. [Ipu ero peanuzarmn
MPUMEHSETCS Ha0Op anrOPUTMUYECKUX MHPOLECIYP,
MPEACTABICHHBIN Janee: MOAYUYCHHE NPUEMIICMOTO
peLICHHS 3aia4yd;, JOBCIACHUE IO HEOOXOTUMOIO
pe3vibTara 3aKOHOB pacnpeaeneHus
aNbTCePHATHBHBIX MCPECMCHHBIX; MOJTYUCHHE
PacUYCTHBIX OLCHOK ONTHMATIBHOTO BHIOOPA; MOUCK

HOMCP KOMIUICKTa OKOHCYHBIX

KOMIUICKT HCIOJB3YCMOI'0 OKOHCYHOI'O

COCTAB/ISIOIINX BEKTOPOB 0C3YCITOBHBIX
BEPOATHOCTEH, a TaKKe TOJIYICHWE OLEHKH
BApWAHTOB 1O OHTPONHHM  MHOTOBAPHUAHTHOM

HHTEIPALMN; BCACHUC YYETa OIPaHWYCHHH OOIIETo
BHJAA U MHOTOKPHUTCPHATBHOCTH.

B pabote ang yueTa MHOTOKPUTECPHATBHOCTU
HCTONB3VETCA OJHA W3 PA3HOBHIHOCTCH (YHKLMH
MOJC3HOCTH,  NPHUBOAALIAS K  AAJUTHBHOMY
KpUTEpHIO onTumuzaruu [1-9]:

(D(Zmn H ﬂ’il ) = Z:ﬂ’il (‘Pil (Zmn) - maX) (6)

OTHOCUTEJIbHOHU

lI,l'l (Zmn ) -

HOPMHPOBAHHOE 3HAUCHME Kputepu [1-6].
BoamoxxHOCTBIO BEPOATHOCTHOH

e A, - xosddummeHTH

3HAYUMOCTH KPUTEPHUEB,

uHTEepOpeTamy  Ko3dduuueHToB A, B pamkax
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CXEMbI OTPAHHMYCHHS PA3HOOOpA3Wss MHOXKCCTB
OoOyCTOBICHA ~ OpPHMCHTAIMsS  HA  rJI00ATbHBIN
kputepuii [1-9].

Pagmomuzanms MHOMKCCTBA KPUTCPUCB C TIO-
MOILIBIO BBEACHUS AUCKPETHOMN CydallHON BEIUYIH-

HHI z , HoMepa L kputepues V', xoropoii seasrorcs

€€ peaNu3aIsIMH, JEKAT B OCHOBE IPOLEAYPHI
aTanTHBHOTO MHOTOKPHUTEpHAIbHOro mowncka. Om-
TAMH3AIASA 110 {-OMY KPHUTEPHIO U IOJYUCHHE 3HA-
YEHHH OCTaBIIMXCA KPHUTEPHEB MPOUCXOAWT Ha
KaKIOM K-oM mmare. CnydalHeIH MEXaHHU3M IIepe-
bopa MO3BOJSIET VIIPaBIATh JBIKCHUEM
C MOMOIIBI0 XAPAKTEPUCTUK CIVIAHON BEIUYHHBI
z. BeposATHOCTh p; MOXKET OBITh HCIOJB30BAHA B
KQuCCTBC ONHOM M3 TaKWX Xapaktepuctuk |[1-6].
Omna xapakTepu3yeT BO3MOXKHOCTh Ha K-OM HTepa-
UM TIPOIIECCa OCYIIECTBJIATh ONTHMH3ALIIO IIO
kpurepuro /. Ilpu ananmse cpopMUpoOBaHHOTO BEK-

topa ¥, = (¥,,...,'¥, ) moxHO caemare BeIBOA Kak

00 okoHuUaHHMH mpouecca u monyiucHuu IlapeTo-
ONTHUMATIBHOTO PELICHUS, TaK U 00 €ro MpoIoIKe-
HUH.

[IpuMeHeHE MaTeMaTHIECKOTO MOJCITUPOBA-
Husa  moseoisier  momyuute CBM ACY3
€ MMUHUMAITBHBIMH BPEMECHHBIMU H MAaTCPUATBHBIMH
3aTpaTaM¥y, HAUTYIIIHMH TCXHUYCSCKAMH U TIOTIb30-
BaTCIBCKUMH XaPAKTCPUCTUKAMH.

Memoouxa onmumusayuu

[IpennaracMblii anropuT™M COCTOHT W3 CICAY-
FOLIMX OCHOBHBIX 3TAIIOB.

[lepBbiit Tam NpeacTaBicH B BHAC aIrOPUTMA
ONTHMH3ALHS MPOMYCKHON CnocoOHOCTH
B kKoMMyHHKaIMoHHOH cpeae CBM ACY 3.

Bropoti sTan mpexactasmser coboil anroputM
BbIOOpa ontrmansHoro notoka 8 CbM ACVY3.

Tpetuit 3Tan nmpeacraBiaseT coOO¥ alIropuT™M
onTuMH3anpK mpouecca Mapupyrtuzammu B CBM
ACY3.

UeTBepTHH 3Tan NPEACTABICH B BHAC aJro-
PHUTMa CTATUCTHYCCKOTO MPOTHO3HPOBAHMS MOTOKA
JAHHBIX OC30MACHOCTH W MOHHTOPHHIA B MOAYIb-
HBIX CTPYKTYpax ux cbopa u o0pabotku [14].

[IporHo3 W3MECHEHWH HArpy3KH Ha CETh IO
BPEMCHH TNPOHCXOAUT C MPHUMCHCHHEM MOJCIH
pacnpoctpaneHus snuaemud. llpu anamuze kone-
OGanmii  Tpadpuka B  ONPCACICHHBIH  CE30H,
Y U3MCHCHHA Tpaduka B HHTEPBAJC CYTOK CYILE-
CTBYCT BO3MOKHOCTbh NMPHUMCHECHHS PETPECCHOHHBIX
MOJENICH W MaTeMaTHYCCKOTo ammapara, KOTOPbIH
MPCAHA3HAYCH ISl AaHATH3a BPEMCHHBIX PSIOB.

BriGop onTHManbHBIX HOTOKOB H OIMPEACICHUE
ONTHUMATBHBIX MAPIIPYTOB B KOMMYHHUKALMOHHOKN
cpene CbM ACY3 peanu3oBaH Ha OCHOBAHHUH KPH-
TEpUs CPEIAHEN 3aTEPIKKHU.

Onruvuzanus moadopa 000PYAOBAHUS COCTO-
UT B CJICAYIOLIEM. MAaKCHUMAaIbHAS MPOHU3BOANUTEIb-

HOCTb CETH MOMKET OBITh JOCTHTHYTA MPH BBHINOI-
HCHHU OTPAHHYCHUI Ha CTOMMOCTh, THOO MHHH-
MaJIbHas CTOUMOCTH CETH MOXKET OBITh JOCTHTHYTA
MPY BBHIMOJHCHUH OTPAHUYCHUM HAa NPOU3BOIU-
TCITBHOCTD [14].

Hmvumayuonnas mooeno

B pazpabortanHoil MMHTALIMOHHOW MOJENHU 3a-
MPOC PacCMaTPUBACTCS, KaK MHOXKECTBO, COCTOSI-
mee M3 TPEX 3IEMEHTOB. BRKHOCTB 3ampoca; oOpa-
Oorumk; Tum 3ampoca. B moaemupyemoir CBM
ACY3 nmpu GopMHUpOBaHHMHU 3aIPOCca ONPEACTICTCS
creneHpb ero BaxHOCTH. [Ipu BeIGOpe 0OpadoTynka,
3HAUCHUS TICPEMCHHOM JIC)KAaT B AMAMA30HE OT aB-
TOMATHYCCKOTO BRIOOPA; 3aMeINaTeIbCTBa aIMUHH-
CTpaTropa; CHTYalMOHHOTO aHaIu3a OKCHOCPTHOH
CHUCTEMBI, MOIACPKKH OOHOBJICHHUM [0 BBIPAOOTKH
YIOPABIIOMUX BO3JACUCTBUM CHCTEMBI YCTPAHEHUS
Henonanok. IlepeMeHnas Twm 3ampoca uUMeeT 3Ha-
YCHHSI, aBTOMATHYCCKUIN BBIOOP; BOMPOC, OOHOBIIC-
HHE MPOTPaAMMHOTO O00CCIICUCHH, HETIONAIKH MPO-
rpaMMHOTO OOCCIICUCHUS, HEMOIAIKU 000pya0Ba-
HUSL.

3ampocsl ¢ MOMOINBIO MO3WLIUH aAMUHHCTPA-
TOpa MePEaA0TCs MEPEXOaY MOUCK, KOTOPBIH Moze-
JAMPYET MOWCK W TNOATrOTOBKY oTBeta it CBM
ACY3.

OcranpHeie THIB 00PabOTINKOB (YHKLHUOHH-
pyIOT oguHakoBo. B ciayuae moctymneHus 3ampoca
B Oy(dep cucteMbl ycTpaHeHHsS HEMONagoK, obpa-
0OTYHK ¢ TOMOIIBIO UHTSUICKTYATBHOW 0a3bl UIIET
COOTBETCTBHUE TEKYIICTO COCTOSHUS CHCTCMBI 3Ta-
ngonHoMy. [lpu oOHapyKeHHH COOTBETCTBHS TCKY-
LICTO COCTOSIHMS OINMHCAHHOMY HWHLUACHTY B 0Oa3e
3ampoc MOKET ObITh [EpeJaH Ha 0o0paboTKy
U ucronHeHue. B ciaywae orcyTcTBHS ommMcaHHs B
HHTEINICKTYANBHON 0a3e AaHHBIX 3aMpoc NPeaacTcs
aamuHucTparopy. Ilocne sToro skcnepTHas cucre-
Ma 00ECIeUnBacT ¢ MOMOIIBID HHTEPdEiica OMoBe-
HICHUE JOLDKHOCTHOTO JHLA O COCTOSHHUH 3ampoca,
MpU 3TOM OOYUCHHE IKCIICPTHOM CHCTEMBI 0Oecrie-
YHBACT PaCIIMpCHUC 0a3bl HHLIUACHTOB, HAKOILIC-
HHE COOTBETCTBYIOLICH 3KCIIEPTHOH HHPOPMALIIH B
0ase JaHHBIX.

Bpemennaa mozens CBM ACY3 ornmuaercs
OT MEPBUYHON MOAEIU JOOABICHHBIMHA B HEE Bpe-
MEHHBIMH ~ XapaKTCPHCTHKAMU TiepexonoB. Bce
MPEACTABICHHBIC MEPEXOAbI, & UMCHHO. PerucTpa-
LS 3alPOCOB HA BXOJAC MO0 IEpeJada 3ampocoB
MEXKIY TOIACHCTEMAaMH HMMEIOT JUTHTEIBHOCTb
IO BPEMCHH MCHBIIE WU paBHYIO cekyHae. Hanbo-
Jie€ MHTECPECHBI MEPEXOIBl, MOJACTUPYIOLIHE TTOHCK
PCIICHUST WHLIUACHTA KAKUM-THOO0 OOpabOTYHKOM
B CHCTEME.

[TocTpocHHas UMHUTAIMOHHAS MOJACTH TO3BO-
JET MPOBECTH CPABHUTEIBHBIN aHATU3 00paboTau-
KOB N0 KPUTCPHIO CpeAHEe BpeMs oOpaboTKH 3a-

mpoca (puc. 1).
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[Toxazano, ko3¢ dunueHT KadecTBa 0OPabOTKU
3aMpoCoOB BCCH CHCTEMOW W CpeaHee Bpemst obpa-
OOTKH 3ampoca YBEIUYUBACTCA C YBEIHYCHHEM Oa-

36l 3HAHUN SKCMIEPTHON MOACHCTEMBI, MOACUCTEMBI
3aIPOCOB.

OOHOBIICHU.
[Mpu oneHke KauecTBa PabOTHI CUCTEMBI OTIPC-

JCJICHO KOJTHYECTBO MOBTOPHO 00padaThIBACMBIX
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Puc. 1. Cpeaaee Bpemst 06paboTKH 3a11poca KaxIbM 00paboTIUKOM
omepaluy BBOJA/BBIBOJA, WHTCHCHBHOCTh TaKHX

CBM ACY3 paccmarpusaercsd, Kak MHOKe-
oOpaIieHUH, ONKUCHIBACTCS CPEIHUM BPEMCHEM BbI-

CTBO MacIITabUPYEMBIX CHCTEM MAaccoBOro oOciy-
skupanud [10-13]. Haxg nannolt cucteMol mposeac- noJHeHUsT TpeOyemoii omeparuu. |lpenioxkenHas
Ha OuEeHKA 3PPEKTUBHOCTH ¢¢ PYHKIMOHUPOBAHUS UMUTALMOHHAA MOJENb MO3BOJUNA  MOJYYUTH
€ BO3PACTAaHUECM YHC/IA TAKHUX KE KAHAIOB 00paboT- (YHKITHOHABHBIC 3aBUCUMOCTH (pUC. 2). KOJIHYC-
KH. CTBA 3aIPOCOB B OUECPEAHM W BPCMCHHU OXKHIAHHS B
ouepean OT ODIIEro KOIMYECTBA 3alPOCOB, MOCTY-
Kpome Toro mpexacrasuseT

COop maHHBIX MOAYJIBHOH CHCTEMBI C HCIION-
HUTEIBHBIX YCTPOHCTB MOJACTHPYETC B BHAC OJHO-  MHBIOUX 33 CYTKH.
ONPEICICHHBIN UHTEpEC (YHKLHMOHATBHAS 3aBHCH-

KaHATBHOU skcnoHcHImampHOH CMO [10-13]. B
MOCTBH JJIHHBI OYCPEIN OT KOJHYUCCTBA MOCTYIIHB-

3TOM CIY4YaC 3ampoChl OKAXKYTCI COU3MEPUMBI 00-

arperary CHUCTCMBbI AJId 3aBCPIICHUA X 3a4BOK 3a CYTKH.
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