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PED®EPAT

Maricrepcbka auMcepTarlisi CKIATA€ThCS 31 BCTYIY, TPbOX PO3JUIIB, BHUCHOBKY,
nepesniky mocuiianb 3 /5 HaliMeHyBaHb, 3 JOJATKIB 1 MICTUTH 28 puCyHKIB, 17 Tabnuiib.
[ToBHuI1 00csr marictepchkoi aucepramnii ckiagae 106 cTopiHOK, 3 SIKMX JOJATKU
3aiiMaroTh 14 CTOPIHOK.

AxkTyadabHicTh Temu. llepexim 1m0 1HM@PPOBUX  TEXHOJOTIH  O3BOJHUB
KOMIT FOTEpPU3YBaTH IPOIIEC MOJEIIIOBaHHS Ta 0OpoOKM 1H(opmaIlli 11010 BUKOHYBaHHX
3a/1ay, Mo MPHU3BENO M0 301IbIIeHHS eHeproBuTpar. [locrama mpobiema parioHaIbHOTO
CIOKMBaHHSI eHepropecypciB. [[isi MOHITOPUHTY CHOKMBaHHS €JIEKTPOCHEPTii 1ICHYIOTh
NEBHI YTWJITH, SKi He HaOyId WIMPOKOTO 3aCTOCYBaHHS 3a PaxyHOK CBO€I BY3BKOI
cnemiamzamii Ta CkIaaHOCTI BuKopucTaHHs. [loctama 3amada  yIOCKOHAJNEHHS
IHCTPYMEHTAPIIO JJIsI MOHITOPUHTY CIIOKHUBAHHSI €HEPropecypcCiB.

3B’5130K po00TH 3 HAYKOBUMHU NPOrPpaMamMu, IJIAHAMHU, TEMAMH.

Huceprariiiina po6ota marictpa BukoHyBajsace y HTYY "KIII" y BiamoBigHOCTI 3
TUTAHOM HAyKOBHUX JIOCHIKeHb Kadenpw aBTOMATH3aIii MPOEKTYBAaHHS EHEPTreTUYHHX
IIPOIIECIB 1 CHCTEM.

MeTor0 AOCTHiTKEeHH € BUSBICHHS 3aKOHOMIPHOCTEW, HOBHUX IiIXOIIB OO
MOHITOPHHTY Ta PO3pPaxyHKY CIIO)KHBAaHHSI EHEPropecypci Ta TPOTHO3YBAHHS
MOJIAJBIIOTO IXHBOTO BUKOPUCTAHHS, BUXOASUN 3 OTPUMAHUX PE3yJIbTaTIB.

Jlns  peamizanii moctaBieHoi MeTH Oynu copMynbOBaHI HACTYINHI 3aBAAHHS
AOCJTiIZKeHHS, 1110 BU3HAYMIIN JIOTIKY JOCIIPKEHHS Ta Oro CTPYKTYypy:

- IPOaHaJI3yBaTH 1CHYIOY1 METOM MOHITOPUHTY CIOKUBAaHHS €HEPropeCcypciB;

- IpOaHaTi3yBaTH OCHOBHI METO/JM PO3pPaxyHKIB CIIOKMBAHHS €HEPTOPECYpPCiB 3
METOIO0 BUSBJICHHS MOXJIMBOCTEH BUKOPWUCTAHHS iX JIJISl YJOCKOHAJICHHS aJTOPUTMIB
PO3paxyHKiB,;

- JOCHIAUTH MOKJIMBOCTI BUKOPUCTAHHS €HEProe(EKTUBHUX aJTOPUTMIB IS
CTaTHUCTUYHOTO aHai3y CIIO)KUBAHHS €HEPropecypcCiB;

- 3J1IACHUTH MPOrpamMHy peali3alliro po3poO0JeHUX METO/I1B.

O0’€KTOM J0CTiIKEHHS € KOMIT IOT€PHI TEXHOJIOT1 MOHITOPUHTY CTIOKHBaHHS

E€HEPTropecypciB.



IIpenmer AoCHiT:KEHHSI - KOMIT'IOTEPHI TEXHOJIOTIi MOHITOPUHTY CHOKHBaHHSA
E€HEPropecypciB Ha OCHOBI €HEProePEeKTUBHUX aJTOPUTMIB.

Metoan pociaigaeHHs: PO3B’s3aHHS IMOCTABJICHUX 3a7a4 BUKOHYBaJIoCh Ha 0asi
MOJIO’KEHb ONMTHUMI3AIlil pOOOTH KOMIT IOTEPY Ta CTATUCTUYHOTO aHalli3y, 30Kpema:

- MeTojJ MacmTaOyBaHHS IIBHUJIKOCTI MPOLECOPY MHpU OJMHUYHOMY IIpoleci s
MOJAJIBIIIOTO COPTYBAHHS MPOLIECIB MO 3aBAHTAKEHHIO MPOIIECOPa,;

- METOJl KOPEJALIMHOTO aHaji3y JJIS BHUBEJACHHS 3aJIe’KHOCTI CIIOKUBAHHS
€HEPropecypciB BiJi MPOLIECOPHOTO YACY Ta 3aBAHTAKEHHS LIEHTPAIBLHOTO MPOLECOPY.

HaykoBa HOBH3HA oJep:;KaHMX pe3yJbTaTiB. HailO1abil CyTT€eBUMH HayKOBUMU
pe3yJbTaTaMHi MaricTepchbKkoi aucepTalii €:

-YyIOCKOHAJICHO EHEepProeeKTUBHUN alTOPUTM INUISXOM BHECEHHsS peallbHUX
MOKa3HUKIB 3aBAaHTAXKEHHSI, IO JO3BOJIMJIO 3a0€3MEUYUTH MOHITOPUHT CIIOKHUBAHHS
€JICKTPOEHEPT1i B PEKUMI pEeaTbHOTO Yacy

- Ha0yJ0 TMOAANBIIOT0 PO3BUTKY 3aCTOCYBAaHHS EHEProeeKTUBHUX METOMIB IS
OTPUMAHHS CTATUCTUYHUX JTAHUX JJISI MOHITOPHUHTY.

IIpakTu4yHe 3HAYeHHsI OJEepP:KAHMX Ppe3yJbTATiB BU3HAYAETHCS THUM, IO
3aMpONOHOBAHI AJITOPUTMHU PO3PaXyHKIB Ta MOHITOPUHTY 3 BHUBOJOM CTaTUCTUYHOI
iHdopMmaIi CcTaHy CIOXHBAaHHA EHEPropecypciB 3acTOCOBYIOTHCS IS  ONTHUMI3alli
3aBaHTakeHHss III1 1 emekTpoeneprii. Taki cucTeMH 3HAYHO CHPONIYIOTH MPOLEC
NPUMHATTSA PILLIEHb, 10 MOB’SI3aHUI 3 BUTpAaTaMH Ha €JIEKTPOCHEPTII0 Ta BUKOPUCTAHHSIM
K.

Amnpo0auis pe3yJabTaTiB AucepTamii

OCHOBHI TTOJIOKEHHS POOOTH JTOTIOBIAAIHUCH 1 0OTOBOPIOBAIIMCH HA !

XIV MixHapoiH1ii HayKOBO-TIPAKTUYHIN KOH(pEPEHIIli acnipaHTiB, MariCTPaHTIB 1
ctynenTiB "CyuacHi mpo0iemMu HayKoBoro 3a0e3neuenHs enepretuku” (M. Kuis, 19-26
KkBITHsI 2016 poky).

Ilyoaikanii. HaykoBi 1o0KeHHs TUIIJIOMHOI pOOOTH OITyOJIiKOBaHI y 2 poOoTax.

Kuarwuosi canoBa. EHEPI'OE®QEKTHUBHICTDH, I[IPOLECOP, AJII'OPUTM,
CTATHCTHUKA, MOHITOPHHT'



ABSTRACT

Master's thesis consists of an introduction, three chapters, conclusion, list of
references with 75 titles, three applications and contains 28 figures, 17 tables. The full
range of master's thesis is 106 pages, including applications - 14 pages.

Topicality of theme. The transition to digital technology allowed computerize the
process modeling and process information about executed tasks, leading to increased
energy consumption. Faced the problem of rational energy consumption. To monitor
power consumption, there are certain tools that have not been widely used due to its
specialization and complexity of use. Arose the problem of improving tools for monitoring
energy consumption.

Relationship with academic programs, plans, themes.

Master's thesis is carried out in "KPI" according to the plan of research design
automation of energy processes and systems.

The aims to identify patterns and new approaches to monitoring and calculating
energy consumption and forecasting of their further use, based on the results.

To achieve this goal the following objectives were formulated research identified the
logic and structure:

- Analyze existing methods of monitoring energy consumption;

- Analyze the main methods of calculations of energy consumption in order to
identify opportunities to improve their use of algorithms calculations;

- Explore the possibility of using energy efficient algorithms for statistical analysis of
energy consumption;

- Implement software implementation of the developed methods.

The object of research is computer technology monitoring energy consumption.

The subject of the research - computer technology monitoring energy consumption
through energy efficient algorithms.

Methods: solving tasks executed on the basis of the provisions of optimization of
computer and statistical analysis, including:

- The method of scaling processor speed with a single process for further sorting

processes by CPU;



- Correlation analysis method to display energy consumption depending on the CPU
and CPU.

Scientific novelty of the results. The most significant scientific results of the master
thesis are:

- improved energy efficient algorithm by making real the load, allowing for
monitoring electricity consumption in real time

- Gained further development of energy efficient methods to obtain the statistical data
for monitoring.

The practical significance of the results determined that the proposed algorithm
calculations and monitoring output statistics state energy consumption used for optimizing
CPU and electricity. Such systems greatly simplify the process of making decisions related
to the cost of electricity and the use of a PC.

Testing Results of the master’s thesis

The thesis was reported and discussed at:

XIV International scientific conference of graduate students, undergraduates and
students "Modern problems of scientific support of energy"” (m. Kyiv, 19-26 April 2016).

Publications. Scientific provisions of the thesis were published in two papers.

Keywords. ENERGY, PROCESSORS, ALGORITHMS, STATISTICS, MONITORING.



3ATA/IbHA XAPAKTEPUCTUKA POBOTH

3aBaaHHs AOCIIIKEHHS:
® [poaHaNi3yBaTH ICHYIOY1 METOJH MOHITOPUHTY CIIOKUBAHHS €HEPrOpECypCiB;
® TpoaHaNi3yBaTU OCHOBHI METOJIM PO3PaXyHKIB BUKOPUCTAHHS €HEPrOPECYPCiB;
® JIOCTIAUTH MOXJIMBOCTI BUKOPUCTAHHS €HEProe(EKTUBHUX AJITOPUTMIB;
e 3ICHUTH MPOTPaMHY peai3alliio.

B pesynbrari gocnipkeHb Oylio BHSBIEHO, LIO ICHYIOUI CHCTEMH MOHITOPHHTY
E€HEePropecypciB MarOTh Ha JaHUW MOMEHT JIUIIE BY3bKYy CHeIliani3aiiio, 1 s IXHhOTO
MOJICTIOBaHHSI HEOOX1THO pO3p0oOJIATH, BIOCKOHAIIOBATH Ta 3aCTOCOBYBAaTH KOMII FOTEPHI
TEXHOJIOT1i MOHITOPUHTY CIIO’KUBAHHS €HEPTOPECYPCIB.

Haii61s1p111 CyTTEBUMHU HAYKOBUMU PE3yJIbTaTaMH MariCTEpPChKOI IUCepTallii €:

YIOCKOHAJICHHSI €HEeproe(eKTHBHOTO aJIrOPUTMy NUISXOM BHECEHHS pEalbHUX
NOKAa3HUKIB  3aBaHTAXKEHHS, LI0 JIO3BOJMJIO MIABUIIMTH TOYHICTH PO3PaXyHKIB
CTIO’KMBaHHSI €HEPrOPECYPCiB Ta MOJANBIINN PO3BUTOK 3aCTOCYBaHHS €HEProe(EeKTUBHUX
QITOPUTMIB JJI1 OTPUMAHHS CTATUCTUYHUX JTaHUX MOHITOPUHTY

EneproedextuBHicTh — edekTuBHE (parlioHaJIbHE) BUKOPUCTAHHS EHEPTeTUYHUX
pecypciB. BukopucTaHHS MEHINIOI KITBKOCTI €Heprii jyuisi 3a0e3MeueHHs] TOro K PIBHS
E€HEePTeTUYHOTO 3a0e3MeUeHHS TEXHOJOTIUHUX TPOIIECIB.

L1 anropuT™MHu MOKHA PO3AUIMTH HA JIBI rpynu. MexaHi4Hi peaii3yloTh py4yHe 3HATT,
SK TIPUKIIAJ — 3a JOMOMOI0I0 IUcIeTyepy 3aaad. [IporpaMHi — 3a JOMOMOT010 alropuTMIB
TUIy Ha OCHOBI METOJy PO3MOJLITY 3aBJaHb 3 AUPEKTUBHUMU TEPMIHAMHU 3 COPTYBAaHHSIM
MO CHajaroyii iX HIUIBHOCTI Ta Ha OCHOBI METOAY PO3MOJIUTY 3aBllaHb 3 AUPEKTUBHUMU
CTPOKaMH 3 COPTYBAaHHSIM IO CHANar04iil iX TPUBAIOCTI. 3araJbHUM HEIOJIKOM ITHX
QITOPUTMIB € T€, M0 BOHM CTAaTHYHI. 3alpONOHOBAaHE YJOCKOHAJEHHS alTOpUTMYy Ha
OCHOBI PO3MOJTY 3a7a4 3a MPOIIECOPHUM YacOM 3a PaxXyHOK BHECEHHS JaHUX y PeXUMIi
peanbHOrO yacy. Ilicns 30anmaHcyBaHHS HaBaHTAKEHHS Ha IPOLIECOP PO3PaXOBYETHCS

CHCPIrOBUKOPUCTAHHS ITPOLIECOM.



[Tpunumn poOOTH alrOPUTMY Ha OCHOBI METO/Y PO3IOALTY 3aBAAaHb 3 IUPEKTUBHUMHU
TEpMiHAMH 3 COPTYBAHHSIM MO CHafaroviil iX TpUBaNOCTI. JJUPEKTUBHUM TEPMIHOM B
TAKUX aJrOPUTMAax IMPUUMAETHCS MPOLIECOPHUM Yac.

JUis  po3paxyHKy JHHIAHOI 3aleXHOCTI OyJo po3po0JI€HO alropuT™, IO
npeacraBieHnii Ha ciaial. [lapamerpu I, irpuk Ta ikc — 3araJbHOCHUCTEMHI 3MiHHI, 1110
OTPUMYIOTBCSI Y peaimbHOMYy daci. OTpuMaHUW pe3yiabTaT pO3paxOBaHUM Yy BiTHOCHHUX
OJIMHHUIISIX, HOPMOBAHUX y MeXaxX BiJ OAMHUIN 0 cTa. SIKIO € HEeOoOXITHICTh TOYHHUX
3HaueHb y KBT/Toa, BUKOPHCTOBYETBbCS 0aza MaHMX 31 3HAYCHHSAMH BHUKOPHUCTaHHS
E€HEPTropecypciB KOKHOT CKIAA0BOI MaTepiaabHOI YaCTHHU TIK, 1[0 3HAYHO 3BYXKYE 3a7ady 1
Ja€ MOXKJIMBICTb TOJIAJIBIIIOTO PO3BUTKY CUCTEM MOHITOPUHTY €HEPHOPECYPCiB

Hns  peamizamii 1iged  JOCHDKEHHS OyB po3poOjieHa CcHUCTeMa MOHITOPUHTY
E€HEPTroOpecypciB, MO CKIAIAETHLCA 3 MOJYJIIB MOHITOPUHTY, Bi3yali3allii Ta MOAYI0 0a3u
nanux. [lepmmii Moaysb BIJMOBiAae 3a 30ip CTATUCTUYHOI 1H(OpMAIIl Ta PO3PaXyHOK
eHepropecypciB, Ipyruii — 3a oOpoOKy Ta Bizyai3alililo CTaTUCTUYHOI 1H(OopMallii, MOYIIh
0a3u 1aHuX — 3a 30€pe’KEHHS CTATUCTUYHUX JAHUX

ApXITEeKTypa NPOrpaMHOr0 KOMIUIEKCY CXEMaTUYHO HaBeJeHAa Ha HACTYIHOMY

PUCYHKH.
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