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Beryn

AHHOTALA

HNucnurmnina "[HTenekTyanbHUN aHami3 Ta oOpoOka maHux" copsiMOBaHa Ha
OTPUMAaHHS CTYyJIEHTAMH TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABHUYOK BUSBIICHHS B
CUpHMX JaHUX paHIlle HEBIJOMHUX, HETPUBIAJBHUX, (PAKTUYHO KOPUCHHUX 1 JOCTYMHHUX
IHTeprpeTauii 3HaHb, HEOOXITHUX JUIsl PUUHATTS PIIEHb y pi3HUX cdepax JIIACHKOT
TISUTBHOCTI.

Y pe3ynbraTi 3aCBOEHHS TEOPETUYHOTO MaTepianxy, BHUKOHAHHS J1abOpaTOpHUX
pOOIT CTYACHTH MaloTh OMAHYBaTH METOJAaMH AHANITUYHOTO JOCTIPKEHHS BEIHKUX
MacuBiB 1HQOpMalii 3 METOI BHUSBJICHHS HOBUX paHillle HEBIJOMHUX, MPAKTUYHO
KOPUCHMX 3HaHb 1 3aKOHOMIPHOCTEH, HEOOXIIHMX JUIsi TOPUUHATTS PpIillIEHb;
O3HAMOMUTHCS 3 TPOTPAMHUMH TPOAYKTaMU 1 1HCTPYMEHTaIbHUMH 3aco0aMu, sKi
BUKOPUCTOBYIOThCs Data Mining; po3riissHyTH NMpHUKJIaAu 3actocyBaHHs Data Mining;
MIATOTYBATHCS JO0 CaMOCTIMHOT poOOTH 3 BUpIMIEHHS 3aaad 3acobamu Data Mining i
PO3pOOKH THTEIEKTYaIbHUX CUCTEM.

HaGyTti B mporeci BHBYEHHS KOMIIETEHTHOCTI MaMOyTHiN axiBelb 3MOXKe
3aCTOCOBYBATH SIK IIPU MOJAJIBIIOMY HaBYaHHI, TaK 1 MicJs OTPUMaHHS BUILOI OCBITU Y
CBOil nTpodeciiHIf TISTBHOCTI.

Kirw4oBi cjoBa: iHTeNCKTyadbHUHM aHai3 JaHWX, OOpoOKa JaHWUX, MAaCHBH

iHpopmartii, metoau Data Mining.



Abstract

The course "Intelligent Analysis and Data Processing” aims to provide students
with theoretical knowledge and practical skills to identify in raw data previously
unknown, non-trivial, actually useful and accessible interpretation of knowledge needed
for decision-making in various fields of human activity.

As a result of mastering the theoretical material, performing laboratory work,
students must master the methods of analytical research of large amounts of information
in order to identify new previously unknown, practically useful knowledge and patterns
necessary for decision-making; get acquainted with the software products and tools used
by Data Mining; consider examples of data mining; prepare for independent work on
solving problems by means of Data Mining and development of intelligent systems.

The future specialist will be able to apply the competencies acquired in the
process of studying both in further training and after receiving higher education in their
professional activity.

Keywords: Data Mining, Data Processing, information arrays, Data Mining

methods.



1. Onuc HABYAJIBLHOI AUCHUILIIHYA

I'any3b 3HaHb,

XapaKTepUCTHUKA HaBYaJIbHO1

HaiimenyBanns CIIeIIaNbHICTh (OCBITHS JUCLUILIIHU
IMOKAa3HUKIB nporpama), OCBITHIM Jlenna ¢popma  |3aouna Gpopma
P1BCHb HaBYaHH HaBYaHH
lNamy3p 3HaHB
Kinekicts kpenutiB — 7,0 12 — «IHdopmariitai OO6o0B's13K0Ba
TEXHOJIOT11»
MopyniB — 2 Pik miarorosku:
3MICTOBHX MOAYIIB — 2 S-i o-i
Enextponuit agpec CreuianbHICTh Cemectp
PITH/ na caiiti 121 — «Inxkenepis 9-it 9-it
YHIBEPCHTETY: IPOTrPaMHOTO
3a0€3IeUeHHS Jlexuii
[nauBinyanpHE HAYKOBO- 9-it cemectp — 15 ron. | 4 ron.

JIOCJIITHE 3aBIaHHSI
— HeMae

3arajgpHa KUIbKICTH
roauH — 210

OcBiTHs Iporpama
«IHX)eHepis mporpaMHOTO
3a0e3neYeHHS

[TpakTuyHi, cEeMIHAPCHKI

JlaGoparopHi

9-ii cemectp — 30 ron. | 8 rox.

THXHEBUX TOIUH IS
JIeHHO1 (hopMHU
HaBYAHH

9-it cemecTp — 3 oI

CamocTiitHO1 poOOTH:
9-it cemectp — 11 ron.

OcBiTHIH piBEHbB:
IpYyruit (MaricTepCchbKuid)

CawmocriitHa po6oTa

9-ii cemectp — 165 roa. | 198 rog.

[HauBiTyanbHI 3aBIaHHS

Buau koHTpOIIIO:
9-ii cemectp — KP, Ex3amen

dopmMa KOHTPOJII0: KOMOIHOBaHA
(MMCHMOBHI KOHTPOJIb, TECTOBUI
KOHTPOJIb)




2. MeTa BUBYEHHS HABYAJIbHOI JUCIHUILTIHA

MeToro BUBUEHHSI HAaBYAIBHOI AUCHUIUTIHYU "[HTENeKTyalbHUN aHami3 Ta oOpoOka
naHux" € (QOpMyBaHHS Yy CTYAEHTIB BIANOBIIHO JO OCBITHBOI MpOrpamMu TaKHUX
KOMIIETEHTHOCTEM:

- 3K01. 3gaTHIcTh 70 aOCTPAKTHOTO MUCJIEHHS, aHAII3y Ta CHHTE3Y.

- 3K03. 3gaTHICTh NPOBOAUTH JOCIIKEHHS HA BIAMOBIAHOMY PIBHI.

- CKO7. 31aTHICTh KPUTHYHO OCMUCIIOBATH MPOOJIEMH y Taily3i 1HPOpMaLiiiHIX
TEXHOJOT1d Ta Ha MeXl raiay3ed 3HaHb, IHTETPYBaTH BIANOBIAHI 3HAHHA Ta

PO3B’sI3yBaTH CKJIIHI 3a/1a4l y IIUPOKUX a00 MYJIbTUIUCIUIUTIHAPHUX KOHTEKCTaX.
3. llepenymMoBH /151 BUBYEHHS AUCIHUTLIIHI

[lepenqymoBOIO JyIsi BUBYCHHSI JUCHUILUTIHU € 0a30Bl 3HAHHsS, OTpPUMaHi 3
nuciuiutid: "Buma maremaruka 1", "Buma maremarmka 2", "Buma maremartuka 3",
"OcnoBu nporpamysanns", "OOG’ekTHO-opieHTOBaHe nporpamyBanHs", "Kommn’rotepHa

b 5
nuckpetHa matematuka', "basum manux", "OOpoOka eKCIepUMEHTAIbHHX JaHUX Ha

EOM", "Teopist npuiHATTS pillIeHB".
4. QuikyBaHi pe3yJibTATH HABYAHHS

BrBueHHS HaBYaNBHOT IUCHMIUIIHK Tiependadae (GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKHX Pe3yJbTATiB HABYAHHSI:

- PHO4. BusBnaru i"dopmariiitai norpebu 1 kiacudikyBaTd JaHl IS
IPOEKTYBAHHS IMPOTPAMHOTO 3a0€3IICUCHHSI.

- PH14. IlporHo3yBaTu pO3BHUTOK NIPOTPAaMHHX CHCTEM Ta iH(OpMaLiiHUX
TEXHOJIOTIH.

- PH17. 30upatn, ananizyBaTH, OLIHIOBATH HEOOXIIHY JJI PO3B’A3aHHS HAYKOBUX
1 MpUKIATHUX 3a1a4d 1H(opMaIliio, BUKOPUCTOBYIOYH HAYKOBO-TEXHIYHY JITEpaTypy,

0a3u TaHWX Ta IHIII JHKepera.



5 IIporpama HaBYAJIbHOI AUCHUILIIHA
9-ii cemecTp
Mopyasb 1
3micToBuii MoayJib 1. OCHOBH 1HTEJIEKTYaJIbHOTO aHATI3y TaHUX
Tema 1. OcHOBHI OJOKEHHA IHTEIEKTYAIbHOTO aHAI3Y JaHUX
3micT: OCHOBHI ~ MOHATTA  IHTENEKTYaJIbHOIO  aHaNi3y JaHUX. 3anaui
IHTEJNIEKTYaJIbHOTO  aHali3y  JIaHMX. OOsacTh  MPaKTUYHOTO  3aCTOCYBAHHS
IHTEJIEKTYaJIbHOTO aHali3y AaHuX. Mozei 1 MeTO/IU IHTENEKTYalbHOr0 aHali3y JaHUX.
JIxepena ingopmarii: [1] — crop. 68-89; [3] — crop. 6-14, crop. 19-20; [5] — cTop.
13-32; [6] — ctop. 15-60; [9]; [10]; [14]; [19]; [20]; [21].

Tema 2. Etanu npoBeIeHHS IHTEJIEKTYaIbHOTO aHaIlI3Y

3micT: OcHOBHI eTanu aHamizy. [linroroBka movarkoBux aanux. Cranmaaptu Data
Mining: CWM, CRISP, PMML,SQM/MM, OLE DB, DMAPI.

Jxepena inpopmartii: [1] — ctop. 90-101, crop. 242-269; [4] — cTop. 67-75; [5] -
crop. 33-90; [11].

3MmicToBuii MoayJb 2. 3amayi IHTEJICKTYaJIbHOTO aHANI3y JMaHMX Ta METOAM iX
O3B’ sI3aHHS

Tema 3. 3aymaua perpecii

3wmict: TlocTaHoBka 3amadi perpecii. Metoau (aJIropuT™Mu) po3B’sI3aHHS 3314l
perpecii. [IpencraBneHHs pe3yabTaTiB B 3a/1a4i perpecii.

Jlxepena indopmartii: [1] — cTop. 124-128; [2] — cTop. 14-31; [7]; [8]; [16].

Tema 4. 3amaua knacudikarii

3micT: IlocranoBka 3amaui kimacudikamii. Metoau (anropuTmu) po3B’s3aHHS
3anmaui knacudikamii. [IpeacraBinenns pe3yabTaTiB B 3a7a4i kiacudikarii.

Jlxepena indopmarii: [1] — ctop. 102-123; [2] — crop. 184-242; [3] — cTop. 24-58;
[4] — cTop. 266-309; [5] — crop. 382-406; [7]; [9]; [10]; [15]; [16] ]; [15]; [20]; [21].

Tema 5. 3agaua kimacrepuzartii

3micT: [loctanoBKa 3ama4i kinactepusaiiii. Meroan (aaropuTMu) po3B’ si3aHHS
3amaui knactepusariii. [IpeacraBinenns pe3yabTaTiB B 3a7a4i KJIacTepU3aIlii.

Jlxepena inpopmartii: [1] — cTop. 129-190; [3] — cTop. 79-122; [4] — cTop. 83-
118; [7]; [10]; [12]; [21].



Tema 6. 3aaya nowyKy aconiaTUBHUX MPaBUII

3micT: IlocTaHoBKa 3ajaul MOLIYKY acOLIaTUBHUX MpaBui. Meroau (aJropuTMu)
pO3B’si3aHHS 3aJadl MOLIYKY acolliaTUBHUX mpaBui. [lpencraBieHHs pe3ynbTaTiB B
3a/1ayl MOUIyKY aCOLIaTUBHUX MIPABUII.

Jlxepena ingopmarnii: [1] — ctop. 140-158; [2] — crop. 184-242; [3] — crop. 63-
744] — crop. 241-264; [5] — cTop. 322-381; [10]; [15]; [21].

Tema 7. HeuiTka siorika B IHTEJIEKTYaIbHOMY aHaNi31 JaHUX

3micT: BuzHauenHs HewiTkux MHOXHUH. OCHOBHI omnepairii 3 HEYITKUMHU
MHOKMHaMH. AJITOPUTM HEUITKOI KJlacTepHU3aLlii.

Jlxepena indopmarii: [3] — crop. 124-125; [4] — crop. 311-337; [5] — crop. 545-
580; [13]; [17]; [18].

Tema 8. 3anaui ananizy TekcToBoi iH(OpMaIii

3wmicT: Etanu anamizy tekctiB. [lonepenns oOpoOka Tekcty. 3amadi aHaizy
TEKCTOBOI1 iHpOpMaIrii

Jxepena indopmartii: [1] — cTop. 211-240; [9].

CTpyKTypa HABYAJIBHOI JUCUUILIIHA

Ha3Bu 3micToBux KinbkicTs ronus
MOZYIIIB 1 TEM Henna dhopma 3aouna hopma
yCbOTO y TOMY 4HCIII YCBOTO y TOMY 4HCII
| o | 7ab | iHIT | C.p n| m | mab | Img| c.p
1 2 34| 5 6 7 8 910 11 | 12 13
9-ii cemecTp
Moayas 1
3micToBuii Moayab 1 OCHOBHU IHTENEKTYaJbHOTO aHAJI3Y JAHUX
Tema 1 OcHoBHI 14 2 | - 2 - | 10 15 - - - - 15
MIOJIO’KEHHSI IHTEJIEKT-
TyaJbHOI'O aHaJli3y
JAHUX
Tema 2. Etann 16 2 | -] 4 - | 10 15 -l - 2 - 13
IIPOBEJICHHS
IHTEJIEKTYaJIbHOTO
aHaJizy
Pazom 3a 3micTOBUM 30 4 | - 6 - |20 30 - | - 2 - 28
MoxyieM |
3micToBuii MoayJIb 2. 3a/1a4i IHTEJIEKTYalbHOTO aHAJI3y IaHUX Ta METOH X
pO3B’si3aHHs

Tema 3. 3anaua ‘18‘2‘-|6|-‘10‘ 8 ‘-‘-‘-‘-‘14




perpecii
Tema 4. 3agaua 18 2 | - 6 - 10 12 2 - 14
Kiacudikarii
Tema 5. 3amaua 18 2 | - 6 - | 10 16 2 - 14
KJIacTepu3aIii
Tema 6. 3agaua 18 2| -1 6 - | 10 8 - - 14
MOIITYKY acoIliaTHB-
HUX MIPaBUIIL.
Tema 7. Heuitka j10- 10 2 | - - - 8 12 - - 12
rika B IHTEJIICKTYaIb-
HOMY aHaJIi31 JaHUX
Tema 8 3agaui 8 1] - - - 7 12 - - 12
aHaJ3y TEeKCTOBOT
1HpopMarii.
Pazom 3a 3micToBUM 90 11| - | 24 - | 55 90 4 - 80
MOTyJIeM 2
Vceworo roaud 3a 1 M. 120 15| - 30 - 75 120 4 108
Moayas 2
Kypcosa poborta
Onuc Habopy JaHuX 15 - - - - | 15 15 - - 15
Ta IMOCTAaHOBKA 3a7adl
OOrpyHTYyBaHHA 15 - - - - | 15 15 - - 15
BUOOpY 1 MaTeMaTHU-
HHI ONTUC METOY
pPO3B’sI3aHHS 3a/1a41
Po3po6ka anroputmy 15 - - - - |15 15 - - 15
PO3B’sI3aHHS 3a/1a41
Bubip cepemosuma i 15 - - - - |15 15 - - 15
MOBH PO3POOKH
Po3pob6ka momatky 15 - - - - 15 15 - - 15
JUTsl BUPIIICHHS 3372491
AmHaji3 pe3ynbTaTiB 15 - - - - |15 15 - - 15
VYcporo roaud 3a 2 M. 90 - - - - 90 90 - - 90
Ycboro 1o Kypey 210 | 15 30 | - [165| 210 4 198
TeMu 1a00paTOpHUX 3aHATH
Ne Hazpa Temu KinpkicTh
3/m T'OJINH

9-ii cemecTp

Berynine 3aHATTS

[Tepenobpobka maHux

Perpeciiinmii anari3 gaHux

Kiracudikaris nanux

Knacrepizarist nanux

O OB IW N -

[Tomyx acomiaTHUBHUX MPaBUI

Ol N

Pazom 3a 9 cemectp

30

10
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CamocriitHa po0ora

Po3nmoain yacy camocTiiiHOi podoTH

No Bun pobotu KinbkicTh
3/l T'OJIH
Jlenna 3aouHa
dbopma dbopma
9-ii cemecTp
1 | IligroToBKa A0 JIEKITii 15 15
2 | IlinroToBka 0 1abopaTopHUX pOOIT 30 30
3 | BukoHaHHS KOHTPOJIBHOT POOOTH - 30
4 | BukoHaHHA KypcoOBOi poOoTH 90 90
5 | [ligroroska no IIMK 15 -
6 | IlinroroBka fo icnuty 15 33
Bceboro 3a 9 cemectp 165 198

6. MeToau HaBYaHHS, 32C00H TiarHOCTUKY Pe3yJIbTATIB HABYAHHS Ta METOIM iX
AEMOHCTPYBAHHS

HaGyrts 3700yBayaMu  KOMITETCHIIIM  3a0e3medyeThcsl  depe3  3aCBOEHHS
HABUYaJbHOTO MaTepialy y BUIVISAl JEKIIHHUX, JTa0OpaTOPHUX 3aHATh, CaAaMOCTIHHOI
pOOOTH CTYJEHTIB Ta KOHTPOJIBHUX TECTOBUX POOIT MPOrpaMOBAHOTO THUITY.

OCHOBHUMHU MeTOAAMHU HABYAHHS 3 TUCIUIIIIHY €:

1. IosicHIBAJIBLHO-ITIOCTPATUBHUIT METO, 32 JIONOMOIOI0 TOBIIOMJICHHS Ta
3acBOEHHS 1H(MOpMAaIli Ha JEKIIHHUX Ta JAa0OpaTOPHUX 3aHATTIX CJIOBECHUMH W
HAOYHUMH 3aCO0aMHU.

2. IIpobdjeMmHuii MeTOA, KOIMM Ha JA0OPATOPHUX 3aAHATTIX YTBOPIOIOTHCS
IOIITYKOB1 CHTYallii, pPO3BUBAETHCS AKTUBHICTh, CaMOCTIMHICTh, TBOPYi 3M10HOCTI
3100yBaviB OCBITH.

Sx HaoyHMH MaTepiaa Ha JICKIISIX 3aCTOCOBYIOTHCS MYJBTHMEIiNMHI ClIaiau Ta
JIEKIIIHI JeMOHCTpaIlii.

Jnst 3pydHoi Ta e(eKTHBHOI opraHizaiii HaBYaJbHOTO IMpOIECy, 3pOOJIEHO
ClassRoom [22] 3 w©HaBYanpHOi IWCHUIUTIHM, Ji¢ PO3TAllOBaHI 3aBIaHHA JIO
nabopaTopHUX POOIT Ta CYIPOBOKYBaNIbHI MaTepianu. JlocTyn 1m0 kKiacy HaJgaeTbes Ha
MepIomMy 1a00paTOPHOMY 3aHSTTI 32 YHIBEPCUTETCHKOIO €IIEKTPOHHOIO MOIITOO.

3 MeTOI0 PO3’SICHEHHS HAWOUIbII CKIAIHUX MUTAHb JUCHMIUIIHKA Ta IMiJABUIICHHS
SKOCTI BUKOHAHHS JaOOpaTOPHUX 3aBJaHb MPOBOASTHCSA TPYMOBI Ta IHAWBIAYalbHI
KOHCYJIBTAIII] 32 PO3KIaA0M KadeapH.

ITig yac kapaHTUHY 3aHATTS MOBHICTIO MPOBOAATHCS aucraHiiiHo y ClassRoom
[22].
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3acodamMu  JiarHOCTMKM  pe3yJbTaTiB  HAaBYaHHSI Ta  MeTOAAMH  iX
J1€MOHCTPYBAHHS €:
® BUKOHAHHJ 3aBJaHb JIAOOPATOPHUX POOIT;
e oQopMJIEHHS 3BITIB JIaAOOPATOPHUX POOIT, 3aXUCT JAOOPATOPHUX POOIT;
® BUKOHAHHS KypcOBOi1 poOOTH, CTBOPEHHS MPE3EHTAaLlli 10 KypcOBOi po0OTH;

® KOHTPOJBbHI TECTOBI pOOOTH MPOrPaMOBAHOIO TUITY.
7. ®opMH NOTOYHOT0 TA MiACYMKOBOI0 KOHTPOJIIO

JlocsirHeHHd cTyneHTa o1iHThCs 32 100-6abHO0I0 CUCTEMOIO Y HIBEPCUTETY.

[TincymkoBa OIliHKa HaBYAJIBLHOTO KypCY BKJIIOYae B ceOe OIIHKH 3 IMOTOYHOTO
KOHTPOJIIO 1 OI[IHKH 3aKJIFOYHOTO ICTTUTY.

[TuToma Bara 3akJIIOYHOTO ICIIUTY B 3arajibHiid CUCTEMI OIIHOK - 40 éanie. IIpaBo
3/1aBaTH 3aKIIOYHHMNA ICIIUT JAEThCS CTYIEHTY, KM 3 ypaxyBaHHSM MaKCUMaJbHHUX
OaJliB MPOMDKHUX OIIIHOK Habupae He wmeHme 60 6anie. IlimcymkoBa oliHKa
HaBYAJIBHOT'O KYpPCY € CYMOIO IPOMIDKHHUX OLIIHOK 1 OI[IHKH ICITUTY.

[ToTo4HMii KOHTPOIH MPOBOJUTHCS Ha KOXKHOMY JIa0OpAaTOPHOMY 3aHSTTI Ta 3a
pe3yibTaTaMi BUKOHAHHS 3aBllaHb caMOCTIHHOI poboTu. BiH mepenbayae oriHIOBaHHS
TEOPETHUYHOI MATOTOBKH 37100yBaviB BUIIOi OCBITH 13 3a3Ha4eHOi TeMHU (y TOMY YHUCII,
CaMOCTIMHO OMpalbOBaHOTO MaTepiayly) MiJ 4Yac BUKOHAHHS 3aBJaHb JIA0OpaTOPHUX
POOIT.

Kypcosa po6ota orinrorothcs 3a 100 6anbHO0 MIKAIOH0.

3apaxyBaHHsS KPEIHUTIB HABYAIBHOTO KYpCY MOXJIMBO TUIBKH ITCIS JAOCSITHEHHS
pe3yibTariB, 3armanoBanux PITH/[, 1mo BupakaeTbcs B TO3WTHBHUX OIlHKAX,

nepea0oaYeHNX YUHHUM 3aKOHOIaBCTBOM.

7.1 ®opMu KOHTPOJIIO Pe3yJIbTATIiB HABYAJIbHOI AislNIbHOCTI CTY/JAEHTIB
Ta iX OMiHIOBAHHA

KpuTepii oniHiOBaHH J1a00paTOPHUX POOIT

ban o
9¢ Kpurepii oniiHrOBaHHA
PoGora BuKkOHaHa y BCTaHOBIEHUW TepMiH. BukoHaHa CaMOCTIHHO, YITKO
8 chopMyIIbOBaHI 11T, 3aBJaHHS Ta TiMOTe3a JOCIIIKEHb. 3aCTOCOBYBAIUCS
KOPEKTHI METOJM OOpPOOKH OTPUMAHHUX PE3yNbTaTiB. Y BHCHOBKAX
MPOBEJICHAa KOPEKTHA IHTEpIpETAaIlis Pe3yJIbTaTIB.
6.4 PoGoTta BukoHaHa y BcTaHOBAEHUU TepMiH. CTyJAEHT BUKOHYE JIaDOpaTOPHY
" | pobOTY 3TiIHO 3 IHCTPYKITIEIO, IHOAI IMIC/ISI KOHCYJIBTAIlI1 BUKIIAa4a; OMHICYE




CIOCTEPEKEHHS; B LIUIOMY MPAaBUIIBHO CKJIaJa€ 3BIT Ta pOOUTH BUCHOBKHU.

PoGora BWKOHaHA 3 TOPYIICHHSIM BCTAHOBIEHUX TepMiHIB. CTyaeHT
BUKOHY€E J1abopaTOpHy poOOTYy 3TiIHO 3 I1HCTPYKIIEIO, 1HOMAI TICHs

4.8 KOHCYJIbTallll BUKJIaJ]a4ya; OMKUCY€E CIIOCTEPEKEHHS;, CKIaAa€e 3BIT, 110
MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta MOMIIKHU.
PoGora BuKOHAaHAa 3 TMOPYIIEHHSM BCTAHOBIEHUX TepMiHiB. CTyaeHT
3,2 | BUKOHYE a0OPaTOPHY 3TiHO 3 IHCTPYKIIEH; CKIAJICHUN 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKaX Ta MOMIJIKH.
PoGora BuKOHaHA 3 TMOPYHIEHHSAM BCTAHOBIEHUX TepMiHiB. CTyaeHT
1,6 |BukKOHYe mabopaTOpHY TiJ KEpPIBHUIITBOM BHKJIaJgada; CKIAICHUN 3BIT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH.
0 | PoGota He BUKOHYyBaacs

Kpurepii ouiHIOBaHHS IOTOYHOI0 MOAYJIbHOI0 KOHTPOJIIO 3HAHb

13

[TpaBunbHUX 100 90 80 70 60 50 40 | 30 | 20 | 10
BigmoBigei, %
9-ii cemecTp
bax 20 18 16 14 12 10 8 6 4 2

Kpurepii oniHlOBAaHHA KOHTPOJIBbHOI po60TH (117151 3209HOT (hOopMU)

ban

Kpurepii orinroBaHHS

20

PoGoTa BuKOHaHa y BCTAaHOBJICHHMU TepMiH. Marepiall BHKIAIEHO Y
JOCTaTHLOMY 00Cs31, apryMEHTOBAaHO 1 Yy TIPaBUJIBHIM TOCIIIIOBHOCTI.
Po6ota odopmieHa akypatHo, 3 JIOTPUMaHHSM BHMOT JO TEXHIYHOI
nokymeHnTaiii. Ilig dac 3axucty poOOTH CTYIEHT BUIBHO OPIEHTYETHCS B
Marepiajax.

15

PoGota BHKOHaHa Yy BCTAaHOBJICHHMH TepMmiH. Marepiaql BHUKIQJICHO Y
JTOCTaTHLOMY  00cs3i, JoriuHo. PobGora odopmiena akypaTHo, 3
JOTPUMAaHHSM BUMOT JI0 TeXHIYHOI JokymeHTalii. [lix gyac 3axucty poboTu
CTYJICHT OPIEHTYETHLCS B MaTepialiaX, y BIAMOBIAAX € HETOYHOCTI.

10

PoGora BuUKOHaHa 3 TMOpPYIIEHHSM BCTAaHOBICHUX TEepMIHIB. Matepian
BUKJIQJICHO Yy TMpaBWJIbHIA TMOCTIIOBHOCTI, aj€ HEeJIOCTaTHRO TOBHO. B
odopmIIeHI poOOTH € TOPYIIEHHS BUMOT JI0 TeXHIYHOI mokymeHtarii. ITix
9ac 3aXHUCTy pOOOTH CTYJEHT B IIUIOMY OPIEHTYEThCA B Marepianax, y
BIMOBIISX € IIOMUJIKHA Ta HETOYHOCTI.

PoGora BuUKOHaHAa 3 TMOPYIIEHHSM BCTAaHOBICHWX TEepMiHIB. Martepian
BUKIaJeHO Oe3cucteMHo. Pobora odopmiieHa HEOXailHO, 3 TOPYIICHHSM
BHUMOT JI0 TeXHIYHOI1 qokyMeHTarii. ITix yac 3axucty poOOTH CTyACHT cl1abo
OpIEHTYETHCS B MaTepiaiax, y BIATOBIISIX € TOMUIIKH.

Po6oTy HEe BUKOHAHO
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dopma KOHTPOJIIO

MaxkcuMaibHa KUTBKICTh OaJIiB

(9 cemectp) Jenna popma 3aouna popma
BukoHaHHs 5 po6. x86amB = 40 6aniB | 5 po0. x 8 6aniB = 40 6aniB
1a00paToOpHUX pooIT

[HoTounnii 1 MKP x 20 o6ams = 20 Oaiis -

MOJYJIBHUM KOHTPOJIb

Bukonanus
KOHTPOJBHUX pOOIT

- 1 po0. x 20 6aniB = 20 6aniB

Bceboro

60 60

Kpurepii ouinroBanus kypcoBoi po6oru (9-it cemectp)

[TapameTpu Kinpkictsb
OLIHIOBAHHSA OamniB

KpuTtepii oniHioBaHHS 3a 0abHOO IIKAIO0

IlosicHroBaIbHA
3aMuCcKa

40

3micT poboTu (NMPOEKTY) BiANOBigae oOpaHid TeMi;
HAasIBHICTH YITKO C(HOPMYIHLOBAHOT MPOOIEMU; aIeKBaTHICTh
JOCIIJKEHHST TIPEIMETHOI Taily3i; BU3HAYEHHS CTYICHIO
po3pobseHocTi  mpobOiaeMu  TOCHIKEHHS,  HasBHICTH
MIOCWJIaHb Ha BUKOPHUCTAHY JITEpaTypy Ta BIANOBIIHICTH
opopmieHHsT poOOTH (MPOEKTY) CTaHIApTy; TpPaMOTHE
BUKOPUCTAHHS CasSe-3aco0iB TMPOEKTYBaHHS Ta MOBH
nmporpamMyBaHHsS, BIANOBIMHICTH BUCHOBKIB METI Ta
3aBIaHHSIM KypcOBOi poOOTH (KypCOBOTO MPOEKTY). B
po6o0TI (ITPOEKTI) TPEACTABICHO PO3pOOJICHE MpoTpaMHe
3a0e3MeUeHHs, sKE JO03BOJIsIE OTpPUMATH IepeBipeHi
pe3ynbTaTi. PoGoTa (Mpo€EKT) BUKOHYBAIach CHCTEMAaTHYHO
Ta BUYACHO TOJaHa Ha MEPEBIPKY KEPIBHUKY Y BIAMOBIAHOCT1
13 IUTAHOM BHWKOHAHHSA KypCcOBOi po0OTH (KypCOBOTO
MIPOEKTY).

35

3MmicT pobotm (NPOEKTy)  BiamoBimae oOpaHii TeMi;
HasBHICTh YITKO C(HOPMYIHLOBAaHOT TPOOIEMU; aIeKBATHICTh
JOCII/DKCHHST TIPEJIMETHOI Taiy3i; BH3HAUCHHSI CTYIICHIO
po3pobieHoCcTi  mpoOJIeMU  JOCHIKEHHS;,  HAasIBHICTb
MOCHJIaHb Ha BHUKOPHUCTaHY JIITEpaTypy Ta BIANOBIIHICTH
odopmieHHsT pPoOOTH (IIPOEKTY)  CTaHIApPTy; TPaMOTHE
BUKOPUCTaHHS CaSe-3aCO0IB TMPOEKTYBaHHS Ta MOBH
IporpaMyBaHHs, BIAMOBIAHICT BHCHOBKIB MeTi Ta
3aBJaHHAM KypcoBoi poOOTH (KypCcOBOTO TMpOEKTY). B
po0OTI (TTPOEKTI) MpEACTaBIECHO pO3pobJieHE MpoTrpaMHe
3a0e3neyeHHs, SKe JO03BOJISIE OTpPUMAaTd  IepeBipeHi
pesynpTaT. PoOoTa  (IIPOEKT)  BHUKOHYBalach  HE
CHUCTEeMAaTUYHO Ta TOJIaHA Ha TEPeBIPKY KepiBHUKY 3
MOpPYIIEHHSIM ~ IJIaHy BHKOHAHHA  KypCcOBOi  poOoTu
(KypcOBOTO MPOEKTY).

30

3micT poboTH (POEKTY) BiANOBINaE 0OpaHiil Temi; ajne Mae
MOBEPXHEBUIl aHalli3, Marepiayl BUKJIAJCHO HEMOCTI0OBHO
Ta HeOoOrpyHTOBaHO. B poOOTi (IpO€KTi) MpeacTaBIeHO
po3polOiieHe TmporpamHe 3abe3meueHHs, JOCTOBIPHICTH
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pe3yNbTaTiB POOOTH SKOTO BU3UBAE CYMHIBH.

PoGora (mpoekT) BHKOHyBaJllaCh HE CHCTEMAaTHYHO Ta
HOJIaHa HA TEPEBIPKY KEpPIBHUKY 3 TMOPYIICHHSIM IUIaHY
BUKOHAHHS KypCcOBOi poOOTH (KypCOBOTO MPOEKTY).

20

PoGora (mpoekT), odopmieHa 3a BHMOTaMH, SIKi
npe IBISIOTHCS 10 KYPCOBUX POOIT (KypCOBUX IPOEKTIB),
aJle Ma€ HEAOCTaTHRO KPUTHYHHUM aHami3, Matepiai
BUKJIAJICHO HETOCIIIZIOBHO Ta HEOOIPYHTOBAHO.

OcHOBHI Te3uW pPOOOTH PO3KPHUTI, aje HEIOCTATHHO
OOTrpyHTOBaHI,  HEYITKO  C(POPMYJIBOBAHO  BHCHOBKH,
nporno3unii 1 pexkomeHpamii. B poGoTi  (mpoexTi)
MPEJACTABICHO PO3pO0JICHE TMporpaMHe, 3a0e3MeyeHHs
JIOCTOBIPHICTh Pe3y/bTaTiB POOOTH SIKOTO BUSHBAE CYMHIBU.

15

CryneHT BIATBOPIOE 3HAYHY YACTHHY TEOPETUYHOTO
MaTepiany, BHUABJIAE€ 3HAHHA 1 PO3YMIHHS OCHOBHHX
MOJIOKEHb 1 JIMIIE 3a JIONOMOIOK BHKJIagadya MOXKe
BUIIPABJISITU TOMUJIKH, Cepell SKMX € 3HayHa KUIbKICTh
cyrTeBUX. B poboTi (mpoekTi) HE  MpeacTaBiICHO
po3pobiieHe Jirode mporpaMHe 3a0e3MmeYeHHSI.

Po6orta (mpo€eKT) He HOCUTh JOCIIIHULIBKOTO XapaKkTepy, He
Ma€ a”alli3y 1 He BIAMOBIAA€ BUMOTAM, K1 TIPET IBIISTFOTHCS
0 KypCOBHX pOOIT (KYpCOBHUX IPOEKTIB). Y poboTi
(mpoexTi) HemMae  BUCHOBKIB a00 BOHM  HOCATH
NeKiIapaTUBHUN  xapaktep. B pobGoTi (mpoekTi) He
MIPE/ICTABICHO po3pobieHe Jliroue nporpamMmHe
3a0e3MeYeHHS.

[nrocTpaTuBHa
YacTUHA

20

[Ipe3enTaris rapHo opraHizoBaHa, JIOIIOBIIb
CYMPOBOIKYETHCS UTFOCTPaTUBHUMH Marepiajamu,
Marepiaii UTFOCTpaIlii MArOTOBICH] BIAMOBIIHO O BUMOT,
110 BUCYBAIOTHCS.

15

[Ipe3enTaris rapHo opraHizoBaHa, §1(0)5(0):30113
CYIIPOBOJIKYETHCS UTFOCTPAaTUBHUMU MaTepialaMH, Ha SKi
HE 3aBXIM JaHO MMOCUJIAHHS y JOTOBIAI ab0 UTFOCTpaTHBHI
Marepiaiii opopMIIeHI 3 HE3HAYHUMU 3ayBAKCHHSIMH.

10

ImrocTpatuBHI Matepiany HHU3BKOI SKOCTI, B oOprasizaiii
MIPE3eHTAallll CIOCTEPIra€ThCsl HEBIIEBHEHICTD.

LmrocTpaTtuBHI MaTepiaay HU3bKO1 IKOCTI, B JIOTIOBI/II HEMA€E
MOCHJIaHb Ha LTIOCTPATHUBHI MaTepialiy.

3axuct pobotu

40

JlomoBiap n0riyHO MoOy/I0BaHa, CTYACHT YITKO Ta CTUCIO
BUKJIAJIA€ OCHOBHI PE3yJIbTaTH BUKOHAHHS POOOTH
(Ipo€ekTy), MOKa3ye rIMOOKi 3HAHHS 3 MUTaHb TEMH, ONIEPYE
JAHUMH JIOCITIJDKEHHS, BHOCUTD IIPOIIO3HIIIT 1O TeMi
JOCTIKEHHS, 1T 4ac JI0MOBi/li BMUIO BUKOPHCTOBYE
MpEe3eHTallil0, BIEBHEHO 1 AOKIAIHO BIANOBIIa€ HA
IIOCTaBJIEH] 3alIMTAaHHS.

35

CTyneHT CipOMOXKHMIA YITKO Ta CTUCJIO BUKJIACTH OCHOBHI
pe3ynbTaTH BHUKOHAHHA POOOTH (MPOEKTY), HAJIEKHO
OOIPYHTOBYE MOJIOKEHHSI POOOTH (IIPOEKTY), ajie HE 3aBKAU
yIIEBHEHUI B apryMeHTallli, Y He 3aBXJIUd KOPEKTHO Iii
dbopmymioe.

30

CTyleHT CIPOMOKHUHN YITKO Ta CTUCIIO BUKIACTH OCHOBHI
pe3ynbTaTd BUKOHAHHS poOOOTH (TMPOEKTY), HAJIEKHO
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OOIpYHTOBYE TOJIOKEHHSI poOOTH (TIPOEKTY), aje JOIycKae
HETOYHOCTI y BiAMOBI/IAX HA 3aIIUTaHHSI.

CTyleHT CIPOMOXKHHI YITKO Ta CTHCIO BUKJIACTH OCHOBHI

o5 Pe3yJIbTaTH BUKOHAHHSA p069T1/1 (mpoekTy), ane AoIycKae
CYTT€B1 HETOYHOCTI Y BIATIOBIASAX HA 3alIUTAHHS, HE 3aBXKAN

HAJIEKHO OOIPYHTOBYE MOJIOKEHHS pOOOTH (IIPOEKTY).

CTyIeHT HEeBIOPSIKOBAHO BHKIIAJAa€ OCHOBHI PE3yJbTaTH
20 BUKOHAHHS POOOTH (MPOEKTY), HAMATAEThCS JIATH BiIMOBIIH

Ha [TOCTaBJICHI 3aIIUTaHHS 1 pOOUTH CIIPOOH apryMEHTYBATH
I10JIO’KEHHS pOOOTH (IIPOEKTY).

CTyIeHT HEeBMOPSIKOBAHO BHKIIAJAa€ OCHOBHI PE3yJbTaTH
BUKOHAHHS  poOOTH  (MPOEKTY), poOOUTH  crpobdu
15 apryMEHTYBaTH TIOJIOKEHHs pPOOOTH (IPOEKTY), HAIAE
HEINOBHI, IIOBEpXOBl, HEOOIPYHTOBAaHI BIANOBLI Ha
MIOCTABJIEH] TUTAHHS.

CTyneHT IeMOHCTPYE 3a/I0BUTbHI 3HAHHS 3 TEMU BUKOHAHHS

10 poGoTu (NMPOEKTY), aje He MOKE BIIEBHEHO M YITKO
BIAMOBICTH Ha JI0OJATKOBI 3alMTaHHS WIEHIB KoMicii Ta
HaJIEKHO OOTPYHTYBATH MOJI0KEHHS poOOTH (IIPOEKTY)

CTy/eHT HEBNOPSIIKOBAHO BHKJIA/A€ OCHOBHI pe3yibTaTh
5 BUKOHaHHS poOOTH (IIPO€KTY), HE CIPOMOKHUN JaTH
BIANIOBIAbL HA 3aIIMTAHH, BIICTOIOBATH CBOIO MO3HIIIO

7.2 Kputepii oliHIOBAHHA eK3aMeHYy

ban KpuTepii ominroBanHs (9-it cemectp)
40 CryneHt BUKOHAB MPAKTHYHY YaCTHHY 0e3 MOMWIJIOK Ta BiIIMOBiTa€ Ha
TEOPETHYHI MUTaHHS 0€3 TTOMUIIOK
30 CryneHr BUKOHAB NPAKTHYHY YaCTHHY 0e3 MOMMIIOK, aJie BIJIMOBI/I1 Ha
TEOPETHYHI IMUTAHHS HE TIOBHI
20 C.Tyzxem BUKOHAB MPAKTHYHY YaCTHHY 31 3HAYHUMH [TOMIUIKAMH, ITPOTE
BIZITIOBiJIa€ HA TEOPETHYHI IMUTAHHS 0€3 TTOMUIIOK
10 CryneHt HE BUKOHAB NPAKTHYHY YACTHHY Ta BiJITIOBi/Ia€ HA
TEOPETHYHI MUTAHHS 3 HE3HAYHUMHU [TOMIIIKAMH
0 CTyneHT He BUKOHAB IPAKTHYHY YaCTUHY Ta BiJIOBi/a€ HA

TEOPETHYHI MUTAHHS 31 3HAYHUMH ITOMUIIKAMU

8. Kpurepii ouiHioBaHHs pe3yJIbTaTiB HABYAHHA

) Jenna ¢popma 3aounHa gopma
NeNe 3micToBoro — KUlLKicTs
. UTBKICTD
MOJIYJIS 1 TeMU Buz po6oTu P Bug pobotu i

9-ii cemecTp

JlaboparopHa JlaboparopHa
3M 1 -
T1-T2 pobota Ne 1 8 pobota Ne 1 8
T1-T2 |IIMK 20 - -
JlaGopaTopHa JlaGopaTopHa
3M 2
T3 pobota Ne2 8 po6ota No2 8




17

T4 JlabopaTopna 8 JlaGoparopHa 8
poOoTta Ne3 pobota Ne3
TS JlabopaTopna 8 JlaGopaTtopna 8
poOota Ne4 pobota Ne4
i JlaGopaTopna JlaGopaTopHa
To- T8 pobota Ne5 8 pobota Ne5 8
3M 1- T1- TS i i KontponsHa 20
3M 2 poborta
[TincymkoBuit Ex3amen 40 Ex3amen 40
KOHTPOJITh
Cyma 100 100

9. 3aco0M HABYAHHSA

TexHiuHi 3aco0M HaBYaHHA: MYJIbTUMEIIMHUN MPOEKTOp, €KpaH, MEPCOHAJbHI
KOMIT I0TEPH 3 MIJKIIOYEHHAM 10 Mepexi [HTepHer.

[Ipu mnpoBeneHH1 3aHATH 3a JAUCTAHIIHHOW (GOpMOI0 HaB4YaHHA (y TIepion
KapaHTUHY) BHUKOPHCTOBYIOThCS  JUCTaHIIHI 1iaTpopMu ¥ iHGOpMaIliitHO-
komyHikamiiai  Texuosoriii  (Moodle, Google Classroom, DingTalk, ZOOM
CloudMeetings, Skype, Viber, WeChat, Telegram, coriajibHi MepesKi TOIIO).
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