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CIIEUIAJIBRHICTD “CUCTEMHWU ARAJIIS™

» CucteMHnn aHani3a B IT — ue Hanpsam, dgKkun nepenbadyae BUBYEHHS Ta
MOOENOBaAaHHA CUCTEM SK €OUHOro LUINoro, 3 ypaxyBaHHAM IXHIX B3aeMoiro4vnx
YacTUH Ta nigxia A0 PO3yMIHHA Ta ynpaBniHHA IHdopMaUIMHUMU CUCTEMaMMU,
NPOEKTYBAHHA CKMagHMX NporpamMHux npoaykKTiB, a TaKoX IX onTUMI3aLlil.

» CncteMHMN aHaniTUK — € NOCTaHOBHUKOM 3aBAaHb, AKMW 3abe3nedyye BUKOHaHHSA
BUMOI MIANPUEMCTB LUNAXOM pPO3PO00OKK, BMNPOBaAMXKEHHA 4YM BAOOCKOHANEHHAa |T-
CUCTEM; YyMIE npoBoOAUTW aHani3 IHdopmauill 3 BUKOPUCTAHHAM CyYacCHUX
‘TexHonorn Big Data, Business Intelligence, Data Science Ta iH.
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aHani3y Ta Data MPOEKTYBAHHS Ta NPUNHATTA
Science 6a3 gaHuX pilleHb
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MoAe/ItoBaHHA ' — YnpaBaiHHA

UML (Unified Modeling Language)
DFD (Data Flow Diagrams)
BPMN (Business Process Model
| and Notation)
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bakanaBp 3 «CucteMHoOro aHanisy» Mo)e 3anmaTtiu
nocaan: CUCTEMHOro aHanitTuka, oisaHec-aHanITuKa,
NMPOEKTHOro MeHeaXXepa, aHaniTuka BenUKnxX gaHux,
Data scientist, MaTemMmaTuka-aHaniTuka,
npoekTyBanbHUK | T-cuctem,

cneuianict 3 | [ -KoHcanTuHry.
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CucreMHNH aHATI3
s2108 s27/08 s3800 $s1800 s2100 $2900
PO3NoOAIN 3APNNAT 3A KINNBKICTH AHKET Po3NoOAaln 3APMNNAT 3A KINBKICTH AHKET
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CepepHsA pivyHa 3apnnaTta cneuianicTiB 3 CACTEMHOro aHanisy
B KpalHax €Bponu

Berufserfahrung
< 2 Jahre 3-5 Jahre &-10 Jahre > 10 Jahre

Prozess- ‘
management '
40.940€ 55.327 € 68.628 € 826 042
Business
Intelligence, ‘ ‘
Datenanalyse
51.589€ 61.605€ 64 969 € 82 197€
Projekt-
management
46 413 € 56.875€ 65.728€
- 80.081¢
SAP/ERP-
Beratung, .
Entwicklung 45 053 €
< : 57.665€ 69.514€ 80 047
- €
Consulting, : ’ :
Engineering
50.043 € 59.349€ 69.182 € 79 779€




Mpuknagun po3pooKu
Po3pobneHHs cepenoBuLa Ha ocHoBi Python ans cTBOPEHHS OCBITHIX MYINbTUMELINHUX IHTEPAKTUBHUX BUOAHb

??? Info "llikaBo 3HaTK"

) : — ' 3/3 2%
[AHHYITeT VS KnacuyHa cxeMa MOTaleHHs KpepuTy: AK BApiwuTv guneMmy nosuyanbHukal (https://bankchart. I'Il,qcymou < o
com.va/spozhivchi_krediti/statti/
annuyitet_vs_klasichna_shema_pogashennya_kreditu_yak_virishiti_dilemu_pozichalnika)

3araneHa oUiHKa Mporpec KHUrn fporpec .

B3aemMogil

;11 youtube ChpU2zY51-s?s1=uuETlIN3gPcDuDpOq / 0o
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Migcymok Bci B3aemopii v

BnnLwiTL po3paxoBaHi BignoBIAi Y BIAKPWTI MONS, 3anvwaroumn ogHy Lnopy nicns
KOMW

Br3HayaeMo Cymy BigCOTKOBWX FPOLLIE:

YMoBa o
Hisikinx B3aemoaiv

I =PVXxrxn=5x0,24x1=12 « TuC.ITpH

Br3Hayaemo cymy BIACOTKOBUX MPOLLEN 33 YMOBW LLOMICAYHOrO 1X HapaxyBaHHS. [pu
Po3B'A30K o

LLIOMICAYHOMY HapaxyBaHHI BiCOTKIB MaeMO 3aCTOCYBaTy BIAMOBIAHO PO3MIP CTaBKW, 3a4aHy Y N
13 13aBepLUeHX B3aEMOAIN

MICALAX Ta MOMHOXUTW 11 KINbKICTb MICALLB Y poL: OuiHka
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7 2/2

24
7 X 12=12 « TuC.mpH

e



NMpuknaan po3pooku

3acTocyBaHHS METOAIB MALLUMHHOIO HaBYaHHA AnNga POopMYyBaHHSA CTpaTerin LMdpoBOro PO3BUTKY TEPUTOPRIN

Plot of Means for Each Cluster
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Mpuknagun po3pooKu
AHani3 Ta NporHo3yBaHHA NoOBedIHKU PUHKY KPpUMTOBANIOT

Scatterplot of multiple variables against t
Spreadsheet1 10v*121c

90000
80000
| i
70000 |
60000 |
: import pandas as pd
20000 { import numpy as np
40000 | 1 \H ; from sklearn.model_selection import train_test_split, GridSearchCV
; ' from sklearn.tree import DecisionTreeRegressor
30000 ¢ from sklearn.ensemble import RandomForestRegressor
20000 | | “If“ ; from sklearn.metrics import mean_squared_error, r2_score, mean_absolute_percentage_error
; import matplotlib.pyplot as plt
10000
0 |
-10000
20




Mpuknaan po3pooku
3acTocyBaHHS KOMM IOTEPHOro MoAeNBaHHA Angd aHani3dy Ta NpPorHo3yBaHHA PUHKY NpaLl’ B YKpailHi

Cluster Dendrogram

=

<t

E;; —

% S - > # 3actocysanna dywkuii NbClust
D > nb <- NbClust(data_scale, distance = "manhattan”, min.nc = 4, max.nc = 10, method = "average", index ="all")
L [1] "Frey index : No clustering structure in this data set"

o ¥¥% . The Hubert index is a graphical method of determining the number of clusters.

— In the plot of Hubert index, we seek a significant knee that corresponds to a
significant increase of the value of the measure i.e the significant peak in Hubert
index second differences plot.

> = mmrmammmam!HnT )

I | | I H *##* . The D index is a graphical method of determining the number of clusters.

Em%ﬁ;mvhcﬁ:ﬂt—ﬂ' In the plot of D index, we seek a significant knee (the significant peak in Dindex
N ™ second differences plot) that corresponds to a significant increase of the value of

the measure,
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* Among all indices:

dist(data_scale, method = "euclidean”) * 7 proposed 4 as the best number of clusters

hclust (*, "ward.D") * 3 proposed 5 as the best number of clusters Cluster plot

* 1 proposed 6 as the best number of clusters
* 5 proposed 7 as the best number of clusters
* 1 proposed 8 as the best number of clusters
* 5 proposed 10 as the best number of clusters

sa3e2 Conclusion **sss

* According to the majority rule, the best number of clusters is 4 cluster
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XHEY iM.C.Ky3Heus
ExoHoMiuHa KiGepHeTHKA
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CucreMHUH aHATI3
XHEY iM.C.Ky3Heud

KadbeApa eKOHOMIYHOI KiDepHeTUku
| CUCTEMHOIo AHAAI3Y

. Caut: http://www.ek.hneu.edu.ua
] E-mail: kafekib@hneu.edu.ua
TenedoH: +38 (050) 176-84-78

n Facebook: https://www.facebook.com/khneu.ecsa/

l@' Instagram: https://www.instagram.com/khneu ecsa/
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