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VY nepriomMy po3ziii po3risSHYTO TEOPETUYHI aCTIeKTH BUKOPUCTaHHS aJrOPUTMIB COPTYBaHHS Ta
MOITYKY JUTS Pi3HHUX JTaHWX, TAKOXK PO3TJISTHYTO TMOHSATTS BEIMKHX NaHUX. [IpoBeseHo aHali3 iCHYHOUUX
IPOTPAMHUX CUCTEM JJIsl HOPIBHAHHSA €()EeKTUBHOCTI pOOOTH aJITOPUTMIB COPTYBAHHS Ta MOIIYKY.

VY npyromy po3nijii mpoaHa i30BaHO MaTeMaTHYHI METOJIM Ta MOl BUKOPUCTAHHS aTOPUTMIB
COpPTYBaHHS Ta MOIIYKY IS pi3HUX JaHuX. OMUCAaHO METOJ KOMIUJICKCHUX KPHUTEPIiB MOpPIBHIHHSI
e(hEeKTUBHOCTI aNropuTMiB. PO3MISIHYTO Taki MaTeMaTUYHI METOAM Il COPTYBaHHS Ta TOMIYKY: METOJ
3BOIOBaHHs, OOMIHHE COpTyBaHHS 31 31mUTTsAM beruepa, TepabaiitoBe copryBanHs Ha Hadoop,
copryBanHns 11 GPU.3po0neHo BUCHOBKH PO HEJOJIKU Ta MEPEBard TEOPETUIHOTO Ta EMITIPUIHOTO
MiIXOMIB JI0 OI[IHKH aJTOPUTMIB.

Y TperboMy po3aini HaBelneHO dopmMaiizallisi Ta aJrOpUTM BUPIMICHHS 3aJadi TOIIYKY
ONITUMAJIFHOTO aJTOPUTMY Ta iX mopiBHAHHs. OnucaHo cTBOpeHY iH(OpMaIliiiHy MoJeNb MPOEKTOBAHO1
CHUCTEMH MOBOIO Bi3yasibHOro mojentoBanHs UML — HaBenmeHo nmiarpamu BapiaHTIB BHKOPHCTAHHS,
KJIACiB, KOOIEepaIlii, MOCIiJOBHOCTI, CTaHiB, IISJILHOCTI Ta KOMITOHEHTIB.

VY derBepTOMY PO3iIl MaricTepchkoi poOOTH OMKMCAHO MOXKJIMBOCTI CHCTEMH VISl IEMOHCTpaIlii
Ta TOPIBHSIHHS aJITOPUTMIB COPTYBAaHHS Ta MOIIYKY, a TaKOX BUOOPY ONTHMAIBLHOTO AJITOPUTMY Ha
3aJIaHOMYy MacuBl BUXIIHUX HaHuX. HaBemeHno mpukian GyHKIIIOHYBaHHS I11€1 CHCTEMH Ta MPOBEIACHO
aHali3 pe3yNbTaTiB po3paxyHKiB. OIIHEHO e(EeKTUBHICTH PO3POOKH CHUCTEMH 32 JIOTIOMOTOIO
(GYHKIIIOHATEHO-BAPTICHOTO aHAJI3Y.

VY m'stomy po3niiai mpoaHadi3oBaHO HeOe3NeuHi Ta IMIKAIUBI BUPOOHWYI (akTOpH MmiJ dYac
po6otu xopuctyBaua [IEOM, po3pobieHo 3axoaum mmomo 3ade3nedeHHs Oe3nmedHuX Ta KOMGPOPTHHUX
YMOB pPOOOTH.

OO0'exTOM IOCHIPKEHHSI € TPOIEC OIlIHIOBAaHHSA Ta TOPIBHAHHSI €()EKTUBHOCTI aJTOPUTMIB
COPTYBaHHs Ta MOIIYKY, a TaKOXX JEMOHCTpalis MPUHUUMIB iX poboTu. IIpeamerom nocmimkeHHS €
MaTeMaTH4YHI METOAH Ta MOJIENI, 10 BUKOPUCTOBYIOTHCS JIJISl OI[IHIOBAaHHS €(DEKTUBHOCTI Ta MOPIBHSIHHS
QITOPUTMIB.

Mertoro MaricTepchbkoi poOOTH € po3poOKa METOAWKH TIOPIBHSIHHS aJITOPUTMIB COPTYBAaHHS Ta
NOLIYKY PI3HMX JaHHUX 4Yepe3 JOCHTIJKCHHS PI3HUX KPUTEPIiB MOPIBHAHHS €()EKTHBHOCTI aJITOPUTMIB
JUIs  CTBOpPEHHS e(eKTUBHOI iH(OpPMAIIHHOT CHUCTEeMH JIS TIOMIYKY ONTHMAJIbHOTO aJTOPUTMY
KOHKpETHOro Habopy manmx. [losBa <«BENMMKUX JaHWX» Ta BUCOKOMPOJYKTUBHUX OOUYHCIICHb
JIO3BOJISIIOTh  TOPKATHUCS TEMH TIABUIICHHS €()EKTUBHOCTI POOOTH aJIrOpUTMIB 1 pPOOUTH TeMy
MaricTepchbkoi poOOTH aKTYaIbHOIO.

HaykoBa HOBHU3HA pe3yJabTaTiB TMOJSATAE Yy 3aCTOCYBaHHI KOMIUIEKCY B3a€EMOIIOB'SI3aHUX
MaTEeMAaTHYHUX METOJIB SIK METOAWKH TOPIBHSHHS Ta OIIHKK €(EKTUBHOCTI aNTOPUTMIB ISl PI3HHUX 3a
CTPYKTYPOIO Ta 00CATOM JaHUX.

[IpakTryHe 3HA4YEHHA OJEPKAHMX pPE3YJNbTATiB JOCHIDKEHHS TOJNAra€ B  IOJIMIICHHI
KOPUCTYBa4eM BHBUYCHHS aJTOPUTMIB COPTYBaHHS Ta TMOMIYKY, a TaKOX Yy HaJaHHI MOXIIMBOCTI
MOPIBHIOBATH aJrOPUTMH €(PEKTUBHOCTI HA KOHKPETHUX HaOopax JaHWX Ta 3HAXOJKEHHI ONTUMAIILHOTO
AITOPHUTM JIJIs JaHOT 3a71adi.

OCHOBHI TOJIOKEHHSI TUIUIOMHOI poOOTHM MaricTpa Oynu mpezacTaBieHi Ha 16 HaykoBHX
KoH(pepeHIisax, 3aiiicaerHo 17 myOmikarii.
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The first section discusses the theoretical aspefcissing sorting and search algorithms for
different data, and also discusses the concepigofldta. The analysis of existing software systéons
comparing the effectiveness of robots sorting aatch algorithms is carried out.

The second section analyzes mathematical methatisnadels of using sorting and searching
algorithms for different data. The method of complaiteria for comparing the effectiveness of
algorithms is described. The following mathematitathods for sorting and searching are considered:
the doubling method, exchange sorting with Batsh®erge, terabyte sorting on Hadoop, sorting fer th
GPU. Conclusions are made about the disadvantaggsadvantages of theoretical and empirical
approaches to the evaluation of algorithms.

In the third section, a formalization and an altjoni for solving the problem of finding an
optimal algorithm and their comparison are presknide created information model of the designed
system is described in the language of visual miegleUML - diagrams of use cases, classes,
cooperation, sequence, states, activities and coemte are given.

The fourth section of the master's work describescapabilities of the system for demonstrating
and comparing sorting and searching algorithmsyelsas choosing the optimal algorithm for a given
array of initial data. An example of the functiogiof this system is given and the analysis of the
calculation results is carried out. The efficierafysystem development is estimated using functional
cost analysis.

In the fifth section, hazardous and harmful productactors during the work of a PC user are
analyzed, measures are developed to ensure sat®aridrtable working conditions.

The object of the research is the process of ettatpand comparing the effectiveness of sorting
and searching algorithms, as well as demonstratiegprinciples of their work. The subject of the
research is mathematical methods and models usesséss the effectiveness and compare algorithms.

The aim of the master's work is to develop a metlagy for comparing algorithms for sorting
and searching for various data through the studyiftérent criteria for comparing the effectiveness
algorithms to create an effective information sysfer finding the optimal algorithm for a specifiata
set. The emergence of "big data" and high-perfoo@aomputing makes it possible to address the topic
of improving the efficiency of algorithms and makke topic of master's work relevant.

The scientific novelty of the results lies in thephcation of a complex of interrelated
mathematical methods as a method for comparingaaliating the effectiveness of algorithms for data
of different structure and volume.

The practical significance of the obtained reseaeshlts lies in the user improving the study of
sorting and search algorithms, as well as in piagicin opportunity to compare efficiency algorithms
on specific data sets and finding the optimal athor for a given problem.

The main provisions of the master's thesis weresgmted at 16 scientific conferences, 17
publications were carried out.

ALGORITHMS, SORTING, SEARCH, COMPREHENSIVE CRITERIA FOR
PERFORMANCE ASSESSMENT, INFORMATION SYSTEM, MODEIWYNIFIED MODELING
LANGUAGE, EMBARCADERO DELPHI, ECONOMIC EFFICIENCY
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B mnepBoMm pasnene paccMOTpeHbl TEOPETUYECKHE AacleKThl HCIOJb30BaHUS aJITOPUTMOB
COPTUPOBKM M TIOMCKAa /I Pa3HbIX [aHHBIX, TaK JX€ PACCMOTPEHO MOHITHE OOJBIINX NaHHBIX.
[IpoBeneH aHanmu3 CyLIECTBYIOMIMX MPOrPAaMMHBIX CHUCTEM JUIsl CpaBHEHHUS >(PQPEKTUBHOCTH POOOTHI
QITOPUTMOB COPTHUPOBKH U TIOMCKA.

Bo BTOpOM pasnene mpoaHamu3upoOBaHbl MaTEMaTHUYECKHWE METOJbl U MOJENU HCIOJIb30BaHUS
QITOPUTMOB COPTUPOBKU U TIOMCKA JJISL pa3HBIX JaHHBIX. OMHCaH METO] KOMITJIEKCHBIX KPUTEPUEB IS
cpaBHEHHUsSI D(PGEKTUBHOCTH alFOPUTMOB. PaccMOTpeHbl Takue MaTeMaTH4eCKHEe METOAbl JUIs
COPTUPOBKH U MOMCKA. METOJ| CIBAMBAHMsI, 0OMEHHAsI COPTUPOBKA CO ciusiHueM batuepa, TepabaiiToBast
coprupoBka Ha Hadoop,coptupoBku mist GPU. CraenaHbl BBIBOIBI O HEJOCTAaTKaX M IMPEHUMYIIECTBAX
TEOPETUYECKOTO M SMIMPUUECKOTO MOAX0I0B K OIIEHKE AIITOPUTMOB.

B Ttperbem pasnmene mnpuBeneHa dopManu3anmus W ITOPUTM pelIeHUs 3ajJadyd IOMCKa
ONTUMANBFHOTO aNropuT™Ma W UuX cpaBHeHus. OmnwcaHa co3fgaHHas WHPOPMAIMOHHAS MOJIENb
POEKTUPYEMOM CHUCTEMBI SI3BIKOM BH3yallbHOTO MozenupoBanus UML — mpuBeaeHsl nuarpaMmbl
BapHAHTOB HCIIOJIb30BAHHUS, KIIACCOB, KOOMEPAIIUH, TTOCIEA0BATEILHOCTH, COCTOSIHUM, NEATEIHbHOCTH U
KOMITOHEHTOB.

B derBepTroM pazmene Marucrepckoil paboOThl OMUCAaHBI BO3MOXKHOCTH CHUCTEMBI IS
JNEMOHCTpAllMM M CpPaBHEHUS aJIrOPUTMOB COPTHUPOBKH M TOMCKA, a Tak)Ke BbIOOpa ONTHUMAILHOTO
QIrOpUTMa Ha 33JaHHOM MAaCCHBE HMCXOIHBIX NaHHBIX. [IpuBeneH mpumep (yHKIIMOHUPOBAHHS 3TOM
CUCTEMBI U IIPOBEJICH aHAIU3 Pe3yabTaToB pacueToB. OneHeHa 3pGeKTUBHOCTh Pa3pabOTKU CUCTEMBI C
MOMOIIBIO ()YHKITMOHATTLHO-CTOMMOCTHOTO aHAJIH3a.

B nsToMm paszgene nmpoaHamu3UpOBaHbl OMAcHbIE M BPEAHbIE NMPOU3BOJACTBEHHbIE (HAKTOPHI MpU
pabore mombp3oBarenst [IDBM, pa3paboranbl Meponpustus 10 oOecrnedeHu0 Oe30MacHbIX |
KOM(OPTHBIX YCIOBUMA paOOTHI.

OOBEeKTOM HCCIeIOBaHUs SBISIETCS MPOIECC OIICHKU U CpaBHEHUS Y((HEKTUBHOCTH aJTOPUTMOB
COPTUPOBKHM U IOHMCKA, a TaK)Ke JEMOHCTpAlMU MPHUHIMIOB MX padotel. Ilpeamer uccrienoBanus —
MaTeMAaTHYECKUe METOABl M MOJIEIH, HUCIOJb3yeMble ISl OIEHKH 3()PEKTUBHOCTH M CpPaBHEHUS
AJITOPUTMOB.

[lenpto Marucrepckoil pabOThI SBISETCS pa3padOTKa METOAWKU CpPaBHEHHUS aJITOPUTMOB
COPTUPOBKM U TMOMCKa pPAa3jIMYHbIX JaHHBIX Yepe3 HCCIEIOBAaHUS pPa3HbIX KPUTEPUEB CpaBHEHUS
3 PEKTUBHOCTH ANTOPUTMOB Ui CO3MaHUS 3((PEeKTUBHOW HH(DOPMAITMOHHOW CHCTEMBI JUIsl MOUCKA
ONTUMAJIFHOTO AJITOpPUTMa KOHKPETHOro Habopa mAaHHbIX. [losBiieHne <«OONBIIMX [OAaHHBIX» H
BBICOKOITPOU3BOIUTEIBHBIX BBIYMCICHUN MO3BOJIAIOT 3aTParuBaTh TeMY MOBBIMIECHUS 3((HEKTUBHOCTH
paboThI aITOPUTMOB U JI€TaeT TEMY MarucTepCcKoil paboThl aKTyalbHOM.

Hayunass HOBHM3Ha pe3yJabTaTOB 3aKIIOYACTCSl B TPUMEHEHUU KOMILJIEKCA B3aMMOCBS3aHHBIX
MaTeMaTUYeCKUX METOJOB B KAaueCTBE METOJIMKH CpPaBHEHUS U OLEHKH 3()()EKTUBHOCTU alrOpuTMOB
JUTSL pa3JTUYHBIX IO CTPYKTYPE U 00bEMY JaHHBIX.

[IpakTueckoe 3HaUYEHUE MOTYYEHHBIX PE3YyJIbTAaTOB HUCCIEIOBAHUS 3aKIIIOUACTCS B YIIy4LIEHUU
MOJIb30BaTeIeM M3y4YCHHUS QITOPUTMOB COPTUPOBKM M TIOMCKA, a TakXke B TPEJOCTaBICHUU
BO3MOXXHOCTH CpaBHHUBATh aNrOpUTMblI 3(P(GEKTUBHOCTH Ha KOHKPETHBIX Habopax [aHHBIX |
HAXO0XJICHUU ONTUMAJIHLHOTO arOpUTMA JIJIsl JAHHOH 3a7auu.

OCHOBHBIE TOJIOKEHHS IUILUIOMHOW pabOThl MarucTpa OBLIM TpelncTaBiieHbl Ha 16 HaydHBIX
KOH(EPEHIIMSX, OCYIIECTBICHO 17 myOInKaImii.
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