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AHOTALIA Ananiz mepesci lnmepuem Ha HAAGHICMb GCIUKUX 00CS2I8 OAHUX NPo cmyoewmie cneyianbhocmi "Komn'tomepua
inorcenepin”.  Cunmaxcuunui aumaniz (napcune) caiimie https://abit-poisk.org.ua i https://vk.com, 3 euxopucmanusim Mmo8u
npoepamysanus Python, 3a 0onomoecoio ¢peiimeopra Scrapy i vk API. Cmamucmuunuii ananiz ompumanux OaHux 3a Memooom
HatimeHwux keadpamis. [106ydosa moodeneil mawurno2o Hasyanus 3a memodamu KNN i Random Forest.

Knruoei cnosa: big data; python, scrapy, machine leatning; napcune; ananiz eenuxux o0ca2ié 0aHux.

DEVELOPMENT OF EXPERT SYSTEM OF ANALYSIS OF RESULTS OF
ENTERED CAMPAIGNS TO HIGH SCHOOLS

A. PAZYLOVA", O. KAPITONOV, T. DUBOVYK

Department of specialized computer systems of the SHEI USUCT, Dnipro, UKRAINE

ABSTRACT Analysis of the Internet for the availability of large volumes of data on students specialty "computer engineering”.
Parsing (parsing) sites https://abit-poisk.org.ua and https://vk.com, using the Python programming language, using the Scrapy
framework and the vk API. Statistical and intellectual analysis of collected data to improve the work of the UDCTU receiving
commission, using the least squares method. Construction of models of machine learning using KNN and Random Forest methods.
Obtained results: the largest mean values of the passing ball before joining is shown by the Department of DNU them. O. Gonchar,
this can be explained by more budget places; regarding the maximum and minimum average scores, then the approximate picture for
all departments of the city is approximately the same; the left bank of the city of Dnipro is an area that provided the minimum
number of students who have passed the competitive selection on a specialty; unlike the previous point, the city center produces a
large number of potential specialists.

During the study, the means of collecting information on the Internet, methods for analyzing big data and ways of constructing data
models with the help of machine learning and neural networks are analyzed and studied.

On the basis of the collected information, an expert system was created that provides information gathering for entrants on the basis
of which statistical and intellectual analysis was conducted.

In the future, you can develop an expert system in several directions: a more detailed analysis of each prospective student, with a
psychological portrait on behavior in the Internet tracking the success of students; drawing up a list of persons for targeting
advertising in social networks.

Keywords: big data; python, scrapy; machine leatning, napcune; parsing; analysis of big data.

Beryn

PoGora moJyisrac B BIANOBiJI Ha IWTAHHA: SK
BifiOpati came Tux aOITypi€HTIB, sKi AIHCHO OyayTh
HaBYaTHCS SKICHO 1 B MalOyTHBOMY CTaHyTh BMIUTUMH
¢daxiBisMu? Uu  J0CTaTHBO, JUIS TaKOro BaXKIIMBOTO
BHOOpY, CITUPATHCS TUIBKK HA PE3yJbTaTH 30BHIIIHHOTO
HE3aJIC)KHOTO TECTYBaHHS 1 3araJibHMH Oan artecrara
cepetHbO1 OCBITH? MOMIIMBO BapTO PO3IMIUPHUTH Aiana30H
OLIHOYHUX  KPHUTEpiiB, COHPAIOYNCh HAa  JIOCBIX
ToTIepeIHiX pokKiB? 3aBOSIKH CYYacHHM TEXHOJIOTisAM,
MOJKHA CTIpOOYBAaTH 3HAWUTH PilIEHHS i€l mpooIeMu.

Jlna 6inpmroi HAOYHOCTI, poOOTa KOHKPETHU3YETHCS
Ha JOCHi/DKEHHI CTYICHTIB HampsAMy «KOMII'TOTepHa
imKeHepis» Bcix BysiB micra Juinpo 2012-2016 pokis
puiiomy.

Mera po6oTun

CratucTHuHMiA 1 IHTENEeKTyalbHUH  aHami3
BEJIIMKOTO 00CATY JaHMX, 3i0paHuMX 3a JIOIOMOTOIO
mapcepa B Mepexi [HTEpHET, JUIs HOJIMIICHHS POOOTH
npuiiManbHoi KoMmicii YAXTY.

BukyageHHsi 0CHOBHOT'O MaTepia.ny

PobGoTa moumHaeThcs 31 CTBOpEeHHS mapcepa [2].
ITocTranoBkH 3amaui:

1. Ilepeiftu Ha CTOpPIHKY 3 pEHTHHTOBHUMH
cnuckamu a0itypieHTiB JlHinmpa, 0 3HAXOOUTHCA 3a
aznpecoto https: //abit-poisk.org.ua/rate-review /.

2. IlepernssHyTd yci CTOpIHKH, SIKI MalTh B
ajipeci TEKCT «univery.
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3. IlepermsiHyTH ycCi CTOpiHKH, SKi MamOTh B
azapeci TexcT «directiony.

4. SIkuo cTopiHKa MICTHTh Yy Xelepi CTOPiHKH
TEKCT «KOMII'IOTepHA I1HXKEHEpis» CHAapCUTH JaHi Ipo
YCIX CTYAEHTIB, 1110 TPONIILIH.

5. 36epertu orpuMani gani B CSV-daiimi.

Po3pobOka moxeni 300py ganux [1].

Monens sBisie co0OI0 OKpeMHH Kiac, SKHH
MICTUTh TEpeNiK aTpuOyTHBHHUX TIIOJIIB JaHUX, IIO
30uparotecsi.  OG'ekToM  mapcuHra  Oysme  meperik
aliTypi€HTIB, SKi MPOUILIN Ha OIOKETHE (piHAHCYBaHHS
3 HampsAMKy «KOMII'IOTEpHA IHXKEHepis», a HabopoMm
aTpubyTiB — ix xapakrepucTuku. [licis momepexHBOrO
aHalizy HANOBHEHOCTI CTOPiHOK aOiTypi€HTIB calTy
https://abit-poisk.org.ua/  pobumo BHCHOBOK  TIO
noTpioHMM xapakrepuctukam; e — [11b, pesynsrar 3HO
Ta cepelHii Oan atecrara. [lani HeoOXigHO BimOOpaszuTH
iX y coemiagbHOMy Kiaci. [ 1bOro BIAKPUBAEMO (aiia

items.py 1 omucyemMo Kkiac. Sk MoxHa 10OauyuTH
MPEACTaBICHUH Kiac MICTUTh 3allcH  BUAY: 1IM's
atpubyra = Field (), nme B skocti im's atpuOyra

BHKOPHUCTOBYETHCS HOTO aHTIIIHCHKUI BapiaHT.

Otpumani naHi Oymu JIOIIOBHEHHI, 3
BUKOPHCTaHHAM corfianbHoi Mmepexi "Bxorrtakti". s
BOTO MU CKOpHUCTaJHCcA MoxysieM Python’a ais pobotu 3
VK API — me iHTepdeiic, sKuii T03BOJISIE OTPUMYBATH
iHpopmMmarito 3 6a3u manux vk.com 3a momomororo http-
3aIHUTIB JI0 CIIEI[iaIbHOTO CEpPBEpPY.

Hus  rtoro, mo0 3HaliTW JMIIEe CTYJICHTIB
BHUIIICHAa3BaHUX YHIBEPCHUTETIB, MOTPIOHO 3HAWTH IX
ineHtugikatopu. [Jis 1BOro JOCTaTHBO HA  CaMTi

BHUKOHATH TOLIYK 3a NMpHHAIEKHICTIO 10 BY3a, a motim
TIPOAaHANTI3yBATH 3aINT, SIKHH 3HAXOAWUTHCS B IOCHIIAHHI,
BJIaCHE MOTPiOHA YaCTHHA TAKOTO BUILY:

university%5D=16620 // nnsa crynenris JJHY

Jami 6ynemo mpairioBaT 3 MeTogaMu kiacy Users
VK API, a came 3 users.search, sxwii moBepTae CIMCOK
KOPHCTYBa4iB  BIiANOBITHO [0 3aJaHOTO KPHUTEPIIO
nomyky. [licns orpumanHs iHdopmamii mnpo Bcix
CTYJIeHTIB, laHi Oy1yTh 3anucani B (aiin data.csv.

ITo 3aBepiieHHI OTpUMaHi daHi Oy/iau 00’€IHAHHI

[9]. (puc. 1).
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Puc. I — Pe3ynomam 06 ’eonanus 08ox gaiinie

Ax  MoxHa  mobauMTH, ~TICHA  TapcHHTa
3aJUIIMIIOCA 0araro He 3allOBHEHUX IMO3MLIN. PimieHHs
MoJisira€ B aBTOMATHYHOMY 3allOBHEHHI MPOMYCKiB [6].
Towmy, BUKOPHUCTOBYIOUH ¢dyHK1iI0
pandas.DataFrame.fillna, 3 arpuGyrom method="bfill',
MPONyCKA OyjaM 3alOBHEHHI 3HAYCHHSIMH PIBHUMH
HAHOIKYMM 3aTIOBHEHUM JTAHUMU (pHC. 2).
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Puc. 2 — Pesynomam nicisi aemomamuiHo2o 3an06HeHH s
8IOCYMHIX OQHUX

Hactynnwmii eran nepen0ayaB OTpUMaHHS 3 HUX
3arajJbHUX XapaKTePUCTHK, 3aKOHOMIpHOCTe#, 1 IX
MOJTANTBITY iHTepIpeTarito [5].

Posrasimanacs  miHifiHAa Mopaenb  MHOXXHHHOI
perpecii. Kitacuunuii miaxiz 10 OILIHIOBAaHHS MapameTpiB
JiHIHHOT Mozeni MHOXXHWHHOI perpecii 3acHOBaHHMH Ha
Meroni HaimeHmux kBazapatiB (MHK), skuit mo3Boisie
OTpUMAaTH TakKi OIIHKM NapaMeTpiB, INpU SKUX CyMa
KBaJIpaTiB BIIXWJIEHD (haKTHIHUX 3HA4YEHD
pe3ynbTaTUBHOI O3HAKW » BiIl pPO3PaxyHKOBHX
MiHiMaJbHa [8].

Z{y[ — f;rI!f - min
i

[epeBipka HasBHOCTI JIHIHHOT KOpeNsIii Mix
CTOBOLIMH BHKOHYBaJIacs 3a Jonomororo ¢yHKii corr(),
mo po3paxoBye koedimieHT kopemsmii [lipcona mis ycix
map DataFrame (puc. 3).
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Puc. 3 — Kopensyiini koegpiyiecnmu Ilipcona
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Takox, OCKUIBKM yCi OaHi Oynm TpWBEAEHI 10
YHCIOBOTO  BUIJISILY, MH BHKOpUCTAIM  (PyHKIIO
scatter matrix 3 Monyis pandas.tools.plotting, sika
JIO3BOJIMJIA TOOYAYyBaTH JJIsi KOXKHOI KUTbKICHOI 3MiHHOT
ricrorpamy, a Uil KOXXHOI NHapy TakuX 3MIHHHX —
niarpamy po3sciroBanss (puc. 4) [7].
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Puc. 4 — I'icmoepamu ma diazpamu po3cito8anHs1

[licns mnpoBencHHs aHamizy, OYJI0 BHPIIICHO
sanumuTH Tpu (akropu: cepeanii 6an 3HO, paiion Ta
cratb [3]. Jna pospaxyHky koedimientie mo MHK
BUKOpHCTOBYBaiM Oibmioreky Python — statsmodels, a
came Metoz OLS (puc. 5).

coef std err t [95.@% Conf. Int.]

Pol @.4343 @.123 3.541 a.ee0 @8.193 8.675
AVERZNO @.eevs @.eal 9.775 B.eea 2.086 @.ea9
Rajon @.e868 @.e18 @.388 2.7684 -2.829 @.842
Omnibus: 26@.825 Durbin-Watson: @.a87
Prob(Omnibus): @.ee@ Jarque-Bera (JB): 49,346
Skew: @.614  Prob(3B): 1.93e-11
Kurtosis: 1.888 Cond. No. 468.
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Puc. 5 — Peaynomam npayi mooeni
Mamwunanae HaBuaHHs [10].
IIJ'IH IoJaJabIIoro aHamzy JaHUX 6yna

BUKOpPHCTaHA HEHpPOHA Mepeka, sfKa Maja JIBa CXOBaHUX

HEHPOHHUX LIapy, Ta NPOMIIA HAaBYaHHS 3a JONOMOIOI0
TeCTOBOI BHOOPKH [4].

1106 Oyno Hao4HO, MOJIENi OyJI0 pealti3oBaHo 3a
JIBOMa aJropuT™MamMu: MetonoM K-HaiOIMKIuX CycimiB i
Random Forest.

Meron HaHOMMKYMX CYCIIIB — METPUYHUM
kimacudikaTop, 3aCHOBaHUI Ha OIIHIOBAHHI IMOJIOHOCTI
00'extiB. KiacugikoBanuii 00'€KT BITHOCHUTBCS IO TOTO
KJIacy, SIKOMY HaJexaTh HAHOIMK4Yi JO HBOTO OO0'€KTH
HaBYaJIbHOI BUOIpKH (pHC. 6).

Ownbrka B meToge DAMMaAAWWX COCEgeil:

DNU a.1e6378l
Mau a.138798
UGHTU a.leeld42
dtype: floated

DNU @.371981
MG @.214876
UGHTU @.223148

dtype: floate4

Puc. 6 — Biocomox nomuiku 3a Memooom HAuOIUNCHUX
cycioie

Random forest, sikuii monsrae y BUKOPHUCTaHHI
KOMITeTy (arcam6iI0) BHpIMIAIbHUX Jepes,
3aCTOCOBYEThCA JUIA 3afad  Kiacudikarii, perpecii i
Kiactepu3aitii (puc. 7).

Ouwnbka B MeToge cnyqadHWA nec:

DU a.a

MG a.a
UGHTU a.a
dtype: floatsd
DNU @.297521
MG @.198347
LGHTU @.165289
dtype: floated

Puc. 7 — Biocomox nomunxu 3a memooom Random Forest
OO0roBopeHHs pe3yJbTATIiB

B xomi mocmimkeHHS Oynn MPOBEICHI Ba TUIH
aHanmizy maHux. OT)Ke, CTAaTHCTUYHUI aHaii3 Ja€ 3MOTy
JeTambHO posibparncs B manux. Y Bumaaky 3 BH3 Ta
abiTypieHTaMH, [I0 MNPOMIUIM 32 KOHKYpPCOM IO
CICINATBHOCTI  «KOMIT'FOTEPHA  iHDKEHepis»,  Oyio
3p0o0JICHO HACTYITHI BUCHOBKHU:

— HaWOUIBIIN cepenHi 3HAUYCHHSI MPOX1THOro Oary
nmo Bcerymy mokasye kadeapa JJHY im. O. I'onuapa, 1e
MOXXHA TOSICHUTH OLIBIIOK KUIBKICTIO —OFOKETHUX
MIiCIIb;

— 100 MakCHMAaJIbHHUX Ta  MIiHIMAJIbHHX
cepenHix OaxiB, TO TYT NPHUOIM3HO OJHAKOBAa KapTHHA
IUTSL yCixX Kadenp MicTa;

— niBoOepexoks micta JIHINpo € paitoHOM, SKUit
Ha/aB MIiHIMaNbHY KUIbKICTh CTYAEHTIB, SKi MPOWIILIN
KOHKYpCHHH Bin0ip 3a paxom;
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— Ha BiOMiHY Bi TONEPEIHBOTO ITyHKTY, LEHTP
MICTa BHITyCKA€ BEJIMKY KUIbKICTh MOTEHIIHHUX (aXiBIliB.
IIpote, y TemepimHiii Yac HEIOCTATHBO TiNBKH
nporo. /s mporHo3yBaHHS NOBEAIHKM MaTeMaTH4HHUX

Mozenein BUKOPHUCTOBYIOTh LITYYHUI IHTEJIeKT,
KOHKPETHillle — MaIIMHHE HaBYaHHS.
[IpoananizyBaBum pe3yabTaTu METOny

HaWOIMKYUX CYCi/iB, MOKEMO 3pOOHMTH BHCHOBOK, IO
JUISL TaKO1 3aJ1aui METO/] He Jy’Ke aJeKBaTHHN. Y Apyromy
BapianTi — Meroai Random Forest — BimcoTox mommimok
HIOKYil HIK y TONEpEeAHBOMY METOMi, aje TexX He
noka3ye OakaHW pe3ynbTar. [3 IbOro MOXHa 3pOOUTH
BHCHOBOK, IO (aKTopH, SIKi HABYAIOTH MOAETs abo
3aHAATO MIUTBHO pO3MiMIeHi, abo iX HemoCTaTHBO i
MOTPiOHO 1X OLNBIN AETaNbHO BHBYUTH, IPOTE BCE PIBHO
Cy4YacHI MpPOTpaMHi 3aco0HM JO3BOJISIOTH IPOBOIHTU
MallHHE HaBYaHHS 3 JIOCUTb BHCOKHM piBHEM
BIPOTIZIHOCTI OTPHUMaHHS OYIKYBaHUX PE3yJIbTATIB.

BucHoBkH

B xomi mociimkeHHS MpoaHATi30BaHO i BUBYCHO
3acobu 300py iH(opMmarii B mepexi [HTepHeT, MeTOaM
aHaJli3y BEJNUKHX OOCSTIB MaHWX 1 cHocoOM MOOYyIOBU
Mozeneil JaHuX 3a JONOMOTOI0 MAaIIMHHOTO HaBYaHHS i
HEHWPOHHUX MEPEXK.

Ha ocHoBi 3i0paHoi iH¢opMalii cTBOpeHa
eKCIIepTHA CHCTeMa, 110 3abe3mnedye 30ip iHpopMallii mpo
a0ITypI€HTIB, Ha MiACTaBl KO MPOBEACHO CTATUCTUYHHUI
1 IHTENeKTyaJIbHAN aHaIi3.

Y mepcHeKkTMBI MOXXKHA PO3BUBATH EKCIEPTHY
CHCTEMY B JIEKUIBKOX HaIPsSMKaX:

—  OliapI JNeTAIbHAHN aHai3 KO>KHOTO
MEPCHEKTUBHOIO abitypieHTa, 3i CKJIaJJaHHAM
TICUXOJIOTIYHOTO TIOPTPeTa 3a TIOBEIIHKOI0 B MeEpexi
InTepener;

— BiACTe)XyBaHHA yCIIIIHOCTI CTYICHTIB;

— CKJAIaHHSA CIHCKY OCi0 I TapreTHHrOBOM
PEKIIaMH B COLIIaJIbHUX MEpexkKax.
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