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Abstract

ESI EIT / BB8 — Mathematical methods of decision support
2021/2022 Sem. 1

Course Description
The goal of the course is to help the students to get familiar with the mathematical

foundations of intelligent decision support systems, and allow them to apply the learnt
principles to build mathematical models for practically relevant problems. The course is
self-contained and it provides a review of the required mathematical background at the
start of the course for students with different backgrounds. The material introduces
classical, as well as novel approaches to decision support. Current state-of-the-art theory
of decision making is described based on a dynamical systems perspective, including
intermittent phase transitions and corresponding strategy changes in response to input
perturbations. New mathematical solutions to real-life problems will be incorporated into
the course materials and to student research projects.

The course will be beneficial not only for math majors, but also for students with
business, computer science and engineering, biomedical, and cognitive science
backgrounds.

Contents: The basic concepts of the basics of descriptive statistics, applying discrete
probability principles in IT; apply empirical methods and tools for software engineering,
know the methods and technologies of organizing and applying data
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Onuc HAaBYAJIBLHOI AMCIHUILTIHA

HaiimenyBaHHs
NMOKA3HMKIB

I'any3b 3HaHb,
crneniajbHiCTh, OCBITHS
nporpama, piBeHb BULIOI
OCBITH

XapakTrepucTuka
HABYAJIbLHOI THCIHHUILIIHA

neHHa popMa HABYAHHS

l'any3b 3HaHB

KinbkicTh kpeauTis — 4 12 — Inpopmayitini HopmatuBHa
mexHoN02il
MopymiB — 1 ) ) Pik miaroroBku:
; : CroermaiabpHICTD:
3MICTOBUX MOAYJTIB — 2 , 4
. 121 — Inorcenepia
[HuBIIYyaBHE
. NnpoOCPAMHO20
HayKOBO-JOCITITHE
SABAHHS 3abe3neyenns
OcaiTHBO-TIpOdeciiiHa Cemectp
PO3pPaxyHKOBO-
. mporpama:
rpadiyna pobora :
— [norcenepis npoepammozo

3araipHa KUIBKICTD

3a0e3neyeHHs —
romauH — 90 7-i

Jlekmii
1 ron.
JlabopaTopHi
TwXHEBUX IOIUH: 1,5 rox.
aynuropaux — 1,875; : . Camocriiina pobora
o e PiBenn BUIIIOT OCBITH:

CaMOCTIHHOT] 1 . . 5ron.
) : . nepwiuil (6akaniagpcoKuii) . -
1HIMBIAYyalIbHOI poOOTH InauBinyaabHi 3aBIaHHS:
cTyneHTta — 5,625 2 TOI.

Buja koHTpOJIIO:

Ex3amen

Ipumirka.

CriBBITHOIIEHHS KUIBKOCTI TOJIMH ayTMTOPHUX 3aHSATh 10 CAMOCTIMHOI 1 IHIUB1IyaIbHOT

pobotu ctaHoBuTh 40:110=1:3.
3acToCOBaHI CKOPOYCHHS:
[AJI- iHTeneKTyanbHUI aHali3 TaHHX.

DM — Data Mining.

OLAP — online analytical processing
AIS — Artificial Immune System

[lepenyMmoBOIO il BUBYEHHSI JUCHUIUIIHM € YCIIIIHE 3aCBOEHHS JAUCITUILIIH
“Ocnosu npoepamysanns”, “Teopis umosipnocmeu i mam cmamucmuxa’ Ta “Emnipuuni
mMemoou  npoepamuoi  iHxcenepii’. HaOyTi Tmia 4Yac BUBYCHHS JUCHHUILIIHUA
“Inmenexmyanvuuu ananiz 0anux” 3HAHHS Ta BMIHHS 3aCTOCOBYIOTHCSI IIPU BUBYEHHI
muciuiuiian - «CuctemMu  3axucty  obumcmoBanbHUX — Mepex/IIporpamui  3acobm
MEpEeKEBUX TEXHOJOTIW», IS MIArOTOBKK KBami(ikaiiiHoi poOOTH OakamaBpa Ta
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o(opMIIEHHST pe3yIbTaTiB HAYKOBO-TIPAKTUYHUX JOCIIHKEHB, SKi IPoBOAsAThE 3BO mif
KEPIBHUIITBOM HAyKOBO-TIEJIarOTIYHUX ITPaIlIBHUKIB.

O060B’S3KOBOI0 YMOBOIO BUKJIQJIaHHS JUCHUIUIIHU € MPOBEACHHS JIabOpaTOPHOTO
IIPAKTUKYMY i3 3aCTOCYBaHHSM CY4YaCHUX IEPCOHAIBHUX KOMIT IOTEPIB.

2 Merta HAaBYAJIBLHOI AUCHUILTIHA

Meroro BUKJIAJaHHS HaBUYajIbHOI JUCUUIUIIHK € (OpMyBaHHA CHUCTEMU
(dbyHIaMEHTAIPHUX 3HAaHb 3 OJHOKPUTEPIAIbHOI 1 0araTOKpUTepiaibHOI ONTUMI3AIlI] Ta
METO/IB TMPUUHATTSA PIllIeHbh MO0 3aCTOCYBaHHS ONTHMI3AIlIMHUX METOJIB IS
MoOYJOBM  €KOHOMIKO-MAaTEMaTHYHUX MOJENIed Ta PpO3B’s3aHHSA  NPHUKIATHUX
EKOHOMIYHMX 3a/1a4 JJI MPUHHATTS HayKOBO-OOTPYHTOBAHKX YIPABIIHCHKUX PIIlICHb.

Jlana HaBuYajgbHA JUCIUIUIIHA PO3TJIIIAE OCHOBHI TOHATTS Ta METOIH, SKi
BHU3HAYAIOTh MIPOLIECH NPUUHSTTS PIIIEHb, & TAKOK IHCTPYMEHTH 1X OOIPYHTOBAHOCTI Ta
MIITPUMKH.

O0’eKTOM HaBYAJBHOI JUCLUMIUIIHUA € CUTyallsd NPUUHATTSA PillleHb, a00 TaK 3BaHa
poOJIeMHa CUTYaIlisl.

[IpeameToM HaBYajabHOI JUCHUIUIIHUM € 3arajbHl 3aKOHU (3aKOHOMIPHOCTI)
MPUIHATTS pIlIEHb Y MPOOJEMHHUX CUTYaIlisIX, a TAKOXK 3aKOHOMIPHOCTI, SIK1 BJIACTHUBI
MPOIIECY MOJICIIIOBAaHHSI OCHOBHHX €JIEMEHTIB MPOOJIEMHOT CUTYaIIii.

ITin yac BUBYEHHS AMCIUIUIIHU 3100yBay BuUIOi ocBiTH (3BO) Mae Habytn abo
po3mmputu HacTynHi 3aranbHl (3Kx) ta gaxosi (PKxX) koMreTeHTHOCTI, iependadeHi
OCBITHBOIO ITPOTPAMOIO:

3K1. 3natHicTh 70 a0CTPaKTHOT'O MUCJICHHS, aHAJI3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIISX.

3K3. 3gaTHICTh CHIKYBaTUCS AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO.

3K4. 3gaTHICTh COIKYBAaTUCS 1HO3EMHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO

3KS5. 3gaTHICTS BUUTHUCS 1 OBOJIOAIBATU CyYaCHUMH 3HAHHSIMU.

3K6. 3natHicTh 0 NOIIyKy, 0OpoOieHHs Ta aHali3y 1HGOpMaIli 3 piI3HUX JKEPE.

3K13. 3natHicTh MpaItoBaTH B MIXKHAPOJHOMY KOHTEKCTI.

®K22. 3aaTHICTh 3aCTOCOBYBATH (hYHIAMEHTAIBHI 1 MUKIUCITUTIIIHAPHI 3HAHHS JIS
YCHIITHOTO PO3B'sI3aHHS 3aBJIaHb 1HKEHEPil MPOrpaMHOro 3a0e3neyeHHs!.

®K24. 3naTHICTh HAKOMUYYBAaTH, OOpOOJSITH Ta CHUCTEMAaTHU3yBaTh MpodeciitHi
3HAHHS MI0JI0 CTBOPEHHS 1 CYMPOBOHKEHHS MPOTPAMHOTO 3a0e3MeUYeHHs] Ta BU3HAHHS
B)KJIMBOCTI HAaBYaHHS TIPOTATOM BCHOTO YKHUTTS.

OK28. 31aTHICTh 0 AITOPUTMIYHOTO Ta JIOTTYHOTO MUCJICHHS

®K30. 3gaTHICTh NPOBOAUTH KOMIUIEKCHY OIIHKY BapiaHTiB [ T-TIpoeKTiB.

OCHOBHMMHM 3aBJaHHSMU BUBUYEHHS JUCHUIUIIHU “Mamemamuyni memoou
NIOMPUMKU NPULTHAMMSL PIULEHD ) €.

1) BUBYEHHS TEOPETHYHUX OCHOB OJHOKPHUTEPIAILHOI ONMTUMI3AIlIT;

2) BUBYCHHS TCOPETUYHUX OCHOB O0AaraTOKpUTEPIiabHOI ONTUMI3AIIIT;

3) BUBYCHHS METOJIB MPUHHSTTS PIllICHD;

4) NOCTIIKEHHS CEKOHOMIYHHMX CHCTEM Ta TMPOLECIB 3 BUKOPUCTAHHSAM METO/IB
ONTUMI3AIlli Ta METOJIIB IPUHHSATTS PIIICHb.



3okpema, 11€e:

— 3JIaTHICTh 3aCTOCOBYBaTHU (yHIAMEHTAJIbHI Ta MIKIUCITUTIIIHAPHI 3HAHHS JIJIS
YCHIIIHOTO PO3B’sA3aHHs 3aBJaHb 1HXXEHEPIi MPOrpaMHOTO 3a0€3MeUeHHS;

— 3JaTHICTh 17AeHTH(]IKyBaTH, Kiacu(pikyBaTu Ta (HOPMYIIOBATH BUMOTH JO
MIPOTPAMHOTO 3a0€3MeUEHHS;

— 3JaTHICTh J0 aJITOPUTMIYHOIO Ta JOTTYHOTO MUCIICHHS.

Hauanpna mnucuumuiina “ Data Mining” mae gomomorta c¢opMyBaTH HACTYITHI
IPOrpaMHi pe3yJbTaTh HaBYaHHS:

— BMIHHS ITPOBOJAUTH 1HTEJEKTYaJbHUM aHaAI3 TaHUX;

— MOTHBOBaHO oOupaTtu creuianizoBane [13 ta BiamoBigHi 6i0mioTeKkH IS
pO3B’sI3aHHS 3aB/IaHb aHAJI3Y BEJIMKNX MACHUBIB JaHUX;

— 3HaHHA TOTO, SIK O(QOPMIISTH pe3yJjbTaTH NOCIIKEHb y BUTJISAI CTaTeil y
HAayKOBUX BUJAHHSX Ta T€3 JIOMOBIJEH HA HAYKOBO-TEXHIYHUX KOH(PEPEHIIISX;

— 3HAHHA METOJIB MAIIMHHOTO HAaBYAaHHS, HEOOXIMHMX JIA PO3POOKH HOBUX
METO/IIB;

— YMIHHS YCBIJOMJIIOBATH Ta BHUKOPHUCTOBYBAaTH B MOBCAKACHHIN ISJIBHOCTI
TEHJEHI1i PO3BUTKY 1HPOPMALIMHUX TEXHOJIOT1H;

— YMIHHS IUIECTIPIMOBAHO IIYKaTH, PO3yMITH, aHalli3yBaTH, HEOOXIMHI JJIs
pimeHHs: mpodeciiiHMX HayKoBHX 3ajad 1H(OpMAIiHO-I0BIIHUKOBI Ta HAyKOBO-
TEXHIYHI PECypcH 1 JDKEpesia 3HaHb 3 YpaXyBaHHAM CY4YaCHUX JOCSITHEHb HAyKH 1
TEXHIKH.

3 OuikyBaHi pe3yJibTaTH HABYAHHS 3 JUCHUILTIHU

ITin yac BuBuenHs muctuiuiind 3BO mae pocsarta abo BIOCKOHAIMTH HACTYITHI
nporpamHi pe3yiasrat HaBuanHs ([IPH), nependayeHi ocBITHROIO TPOrpamoro:

[1PO1. AmnanizyBaTu, LJIECOPSIMOBAHO IIyKAaTH 1 BUOMpPATH HEOOXIJIHI ISt
BUpILIEHHSI NMpo¢ecIiHUX 3aBJaHb 1H(POPMALIMHO-TOBIIHUKOBI PECYpPCH 1 3HAHHA 3
YpaxyBaHHAM Cy4acHUX JOCSTHEHb HAYKH 1 TEXHIKH.

I1P10. ITpoBoauT nepennpoekTHe 00CTEKEHHS MPEAMETHOI 00JIacTi, CUCTEMHUI
aHai3 00'eKTa MPOEKTYyBaHHS.

[IP18. 3Hatm Ta BMITH 3aCTOCOBYBaTH 1H(OpPMAaIlifHI TEXHOJOTi 00pOOKH,
30epiraHHs Ta miepeaadi JaHuX.

[1P22. 3naTu Ta BMITH 3aCTOCOBYBAaTH METOJIU Ta 3aCOOM YIIPABIIHHS MTPOCKTaAMHU.

3riJIHO 3 BUMOTaMH OCBITHRO-TIpodeciiinoi mporpamu 3BO noBuHHI:

3Hamu :

1. meromu Ta 3acobm (dopmamizaiii NpPeIMETHUX 3aJad 3a JIOMOMOTOIO
MaTeMaTHYHHUX MOJCIICH;
2. 6a3oBl Mozenl 3afady NPUUHSATTS PIlIeHb: NPUUHATTSA pIIEHb B yMOBax
BU3HAYCHOCTI;
3. MPUUHATTA pIillIEHh B YMOBAX HEBU3HAYEHOCTI, MPUUHSTTS pIllIEHb B yMOBaXx
PU3HKY;
CTOXAaCTHYHY 3a/1auy MPUUHSTTA PIlICHb;
OPUNHATTS pillieHb IPU HASBHOCTI JACKIJIBKOX KPUTEPIiB ONTUMAIIbHOCTI;

o B
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6. GaraTokpuTepiaibHi PilIEHHS PHU 00’ €KTUBHUX MOJIEIISX;

7. aNrOpuTMU Ta METOJY 3HAXOKCHHS ONTHUMAJILHOTO PIIlICHHSI,

8. MeToau OILIHKU Ta MOPIBHSAHHSA 0araTOKpUTEpiaibHUX allbTEPHATHUR,;

emimu .

1. moOGymyBaTu MaTeMaTH4H1 MOJIEJ 00’ €KTIB,;

2. moOyayBaTH MaTeMaTU4YH1 MOJIENI1 TIPOIIECIB;

3. dopmanizyBaTH IpeAMETHI 3a/1a4i 3a JOTIOMOT0I0 MaTeMaTUYHUX MOJICIICH;

4. aHamizyBaTHM Ta pO3B’sA3yBaTH 3ajadi, 3aCTOCOBYIOUM OJHOKPHUTEPiaIbHY
OIITHMI3aIlIO;

5. aHamidyBaT Ta pO3B’SA3yBaTH  CKOHOMIYHI  3ajadvi, 3aCTOCOBYIOYH
OaraTokpuTepiaibHy ONTHMI3aIliIo;

6. aHamizyBaTHm Ta pO3B’SA3yBaTH 3ajadvi, 3aCTOCOBYIOYM METOIU TMPUUHSTTS
pILIEHB;

7. 3aCTOCOBYBATH aJITOPUTMH Ta METOIHU 3HAXOHKCHHS ONTUMAIILHOTO PIICHHS Y
3QJIEKHOCTI BiJI TUITY TIOCTaBJICHO1 3a/1aui;

8. 0oOIpyHTYBaTH NPUMHSITI PIllICHHS.

4 Kpurepii oniHIOBAHHS Pe3yJ/IbTATiB HABYAHHS

3 tumu 3BO, sKi 10 TpOBEIEHHS MIJCYMKOBOTO CEMECTPOBOIO KOHTPOJIIO HE
BCTHUIJIM BUKOHATH BC1 000B’SI3KOB1 BUIM POOIT Ta MalOTh IMiJICYMKOBY OIIIHKY Bif 0 10
19 GaniB (3a MIKaIOIO OLIHIOBAHHSA), MPOBOASITHCS JOJIATKOBI 1HAMBITyalIbHI 3aHATTS, 32
pe3yJbTaTaMu SIKUX BU3HAYAETHCS, HACKUIBKU TJIIMOOKO 3aCBOEHUM MaTepiai, Ta 4u
HE0OX1/THE TOBTOPHE BUBUYEHHSI IUCLUTLIIHU.

JucumriiHy MOKHA BBaXKaTH TaKoOlo, 110 3aCBO€Ha, Ko 3BO:

1) 3nae:

-METO1 0araToMipHOTO pO3BiTYBAJIILHOTO aHAJI3Y.

-KJIaCTEpHUM aHaJi3.

-anroput™ baiieca, anroputmu iepeB pillieHs 1 JIIHIMHOT perpecii.

-aJITOPUTMU aHAJTI3y YaCOBUX PSIIB.

-aJITOPUTMU aHAJI3y B3a€EMO3B'A3KIB, HEHPOHHUX MEPEXK Ta JIOTICTUYHOI perpecii

2) BMi€ 3aCTOCOBYBATH Ta ITPOBOIWTH :

-CTaTUCTUYHY OOPOOKY YaCOBHX PSAIB 1 IPOrHO3yBaHHS.
- MeToAM 0araToOMIpHOTO PO3BIIyBaJIbHOIO aHAMI3y.

-KJIACTepHUN aHai3.

- aHaJI13 YaCOBUX PAJIIB, B3a€MO3B'SI3KIB 1 KJIACTEPHU3AIIII0 MOCIIJOBHOCTEH.

5 3aco0u IiarHOCTHUKH pe3yabTATiB HABYAHHS

3acobaMu OIIIHIOBAHHSA Ta METOJAaMU JEMOHCTPYBAHHS pE3yJbTAaTiB HABYAHHA 3
JTUCITUTUTIHY € TIOTOYHUN Ta CEMECTPOBHM KOHTPOJb. [I0TOUHNN KOHTPOJIh CKIIATAETHCS
3 ONMHUTYBaHb, SIKI MPOBOJATHCA i Yac JIEKIlIH, a TAaKOXK — 3aXUCTy JabOpaTOpHUX Ta
pO3paxyHKOBO-TpadiuHUX poOIT. 3amUTaHHS JJI TOTOYHOTO KOHTPOJIO 3HAXOIATHCS Y
BIJIMOBIAHUX METOJUYHHUX pPEeKoMeHaIisx. CeMecTpoBUl KOHTPOJIb MPOBOJUTHCS Y
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BUIJISAJIl ICTIMTY, 3alUTAHHS JI0 SKOTO HAa MOYATKy CEMECTPY PO3MIIIYEThCS HA CTOPIHIII
JUCIUIUIIHA B CUCTEMI JUCTaHIIMHOTr0 HaB4aHHs Moodle. 3anuTanHs 10 iCIUTY TaKOX
3HAXOAATHCS B MAKETi JIOKYMEHTAIlli Ha JUCITUILTIHY.

6 IIporpama HaBYAJBLHOI AUCHUIIIHA

3micToBuiit Mmoay. b 1. OCHOBHM MeTO0J10Tii MPUIHATTS PillieHb
TEMA 1. Ocnoeni éusnauenns ma nonamms meopii RPULHAMMmMA pilieHb

dopMyBaHHS MPOTPAMHUX pe3yibTaTiB HaBuaHHs: [1P1
1.1. PO3BUTOK KOHLEMIIT IPUWHATTS PillIEeHb
1.2. OcHOBH1 BU3HAYECHHS T€OPii MPUIHATTS PIILICHD
1.3. OcHOBH1 IOHATTS TEOP1i NPUUHATTS PIllICHb
1.4. JIronu, K1 TpUMalOTh PillICHHS
1.5. JIronu Ta ix poni y mpoiieci NpUuHHATTA pillleHb
1.6. EneMenTu npoiiecy NpUHHATTS pillieHb Ta Kiacudikaiiis 3aaa4
1.7. Knacudikariisi Mojiesiel Ta METO/11B MPUUHATTS PIlICHb

TEMA 2. 3azanvha nocmanogka 3a0ay4 RPUUHAMMA PiUleHb.
®opMyBaHHS POTPaMHUX pe3yabTaTiB HaBuaHHs: [IP1, TTP22

2.1. IlocTaHOBKa 33a/1a4 NPUWHATTS pILIEHb

2.2. AnpTepHAaTUBU

2.3. Kpurepii

2.4. OuiHKY 32 KpUTEPisiMU

2.5. Ilpouiec MpUAHATTS PIlICHb

2.6. MuoxunHa EmxBopra-Ilapero

2.7. Tunosi 3asayl MIPUKAHSTTS pilieHb
TEMA 3. Axciomamuuni meopii pauioHa1bHOi NOBEOIHKU
®opMyBaHHS POTPaMHUX pe3yabTaTiB HaBuaHHs: [1P1, TTP22

3.1. PamionanpHuit BUOIp B €eKOHOMIITI

3.2. AKcioMH paIlioHaJIbHOI ITOBEIIHKU

3.3. Jlepesa pitieHb

3.4. [Tapagokc Ame

3.5. Teopist mpocCIeKTiB

3.6. Teopist IpOCMEKTIB Ta mapaaokc Asuie

3MmicToBuit MOaYy.JIb 2. MeTOAU NPUUHATTSA PillleHb
TEMA 4, OdHoKpumepiaavHi 3adaui npuiiHamms piwieHb
dopMyBaHHA MPOrpaMHUX pe3yabTaTiB HaBuanHs: [1P1, ITP10, I1P22

4.1. 3aranpHa NOCTAHOBKA OJIHOKPUTEPIAIBHOI 3a/1a4l TPUIUHATTS PIIICHb

4.2. MaTtemaTu4Ha MOJIEh OJTHOKPUTEPIAIbHOI 3a/1a4l TPUUHSTTS PillleHb

4.3. Tunum oqHOKpUTEPIAIbHUX 3a]1a4 MPUUHSATTS PIIICHb
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4.4. 3BeneHHS OJHOKPUTEPIANBHOI 3a7adl MakCUMI3aIli 10 3aaadl MiHIMIZaIli 1
HaBIIAKU.
TEMA 5. bazamokpumepianvhi 3a0aui npuitHamms piuieHsy
dopmyBaHHA MPOrpaMHUX pe3ynbTaTiB HaBdanus: [1P1, ITP10, ITP22

5.1. BaraTokpuTepialbHICTb.

5.2. 3aranpHa MOCTaHOBKA OaraTOKpUTepiadbHOI 3a/1a4l MPUHHATTS PIlICHb

5.3. MaTtemaTtruHa MOJIENIb 0araTOKpUTEpiaibHOI 3a1a4i IPUHHSITTS PIIICHb

5.4. Tunu GaraTokpuTepiadbHUX 33]a4 NPUIHHATTS PIIICHb

5.5. Metoau 3BefieHHs OaraToOKpUTeplalibHOI 3a4a4l 10 OJJHOKPUTEPIaIbHOI.

TEMA 6. Memoou po3eé’a3anns 3adau.
dopmyBaHHSA NMPOrpaMHUX pe3ynbrariB HaBdaHHus: [1P1, TTIP10, ITP22

6.1. I'paduunuii MeTO1 pO3B’sI3aHHS OJJHOKPUTEPIAIbHUX 33124
6.2. CIMILJIEKC-METO.T

6.3. MeTtoa noTeHIlialiB pO3B’sI3aHHS TPAHCIIOPTHOI 33724l

6.4. Metoz po3B’si3aHHA 3a/1a4 JIHIHHOTO IPOrPaMyBaHHS

6.5. Metoau po3B’si3aHHS OAHOKpUTEPIaIbHUX 3a7a4

6.6. O0’eKTUBHI MOJIEN]

6.7. Iligxia qocmipKeHHs oneparini

6.8. IlosiBa GaraToKpUTEPiaAILHOCTI

6.9. Pi3Hi Tunu npobaem

6.10. baraTokpurtepiaabHUI aHaT13 EKOHOMIYHOI MOJITUKH
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7 CTpyKTypa HaBYAJbHOI JUCHMUILIIHU

KinbKicTb roauMH ans aeHHoi/3ao4Hoi hopmu

HaBYaHHA
Ha3Bu 3micToBUX moayniB i TeM o ]
° Y Tomy uucni
3]
o Nek. Mpak. | Jla6. Cam.po6
1 2 3 4 |56 (7|8 |9|10| 11 12
Monayas 1
3micToBuiit Mmoay. b 1. OCHOBM MeTOA0.10Tii NPUAHATTA PillleHb
1 TEMA 1. OcHogHi gusHaueHHs 2 4 10
ma noHsImms meopii
npuiiHimms piuweHb
2 TEMA 2. 3azansna nocmanogka 2 4 15
3a0au npuiHamms pinieHs
3 TEMA 3. Akciomamuuni meopii 4 4 15
pauionanvHoi noeeodinKu
Pa3om 3a 3micToBUM Moayaem 1 60 8 0 12 40

3microBuit MoayJb 2. Meroau

NPUIHATTA pilIeHb

8 TEMA 4. Oonokpumepianvui 3a0aui 2 4 10
npuiitHamms piuieHs
9 TEMA 5. bazamokpumepianvhi 2 4 15
3a0a4i NPUIHAMMA PilieHb
10 TEMA 6. Memoou po3e’azanus 4 4 15
3a0au
Pa3om 3a 3micToOBUM Moy 1eM 2 60 8 0 12 40
Yceboro roaut 3a gucuuniny | 120 16 0 14 80
8 Temu JabopaTOpHUX 3aAHATH
Ne KinbkicTb
Hassa Tremu
3/m rOAUH
1 | JIPNel. 3aranpHa mocTaHoOBKa 3a/1a4 MPUHHATTS pilIEHb 2
2 | JIPNe2. AxkciomatuyHi Teopii parlioHaabHOI MOBEAIHKN 4
3 | JIP Ne3. OnHokpuTepianbHi 3a/1a4l IPURHATTS pILICHb 4
4 | JIPNed4. BararokputepiaibHi 3a7a4l IPUHHATTS PillIeHb 4
Pazom 14
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9 Camocriiina po6ora

Ne KinbkicTb
Ha3zBa temu
3/m TOJMH
1| TEMA 1. 3aranpHa mocTaHOBKa 3a7a4 IPUAHATTS PillIEHb 20
2 | TEMA 2. AkcioMaTu4Hi Teopii parioHaabHOI MOBEAIHKU 20
3 | TEMA 3. OnHokputepiaibHi 3aa4l IPUHHSTTS pillleHb 20
4 | TEMA 4. bararokpuTepiaibHi 3a7a4i MIPUHHSTTA PIlICHb 20
Pa3zom 80

10 ImpuBigyaJbHi 3aBIaHHA

PoGounm mianoM nepe0aueHo BUKOHAHHS 1HMBIAYallbHUX 3aBAaHb 3 TUCIUIUIIHU
y BUIISA1 po3paxyHKoBo-rpadiunoi podotu (PI'P). B niit 3BO HaBouATh pe3yibratu
JOCJIKEHb, sIKI BUKOHAH1 BIJMOBIIHO O OTPMMAHUX BapiaHTIB 3aBJaHb 1 JOCIIKEHI
mig vac ymaboparopHux poOit. JlokmamHa indopmariis npo PI'P mictutees B [14.2].
®dopmu koHTpoJIt0 BukoHaHHs PI'P HaBeneHi B Tabiuiii.

Bun podoru ®opMa KOHTPOJIIO KinbkicTh

0aniB

CrpykTypa, oruc merony Ta | 1. BiamoBigHicTh yMOBaM 3aBIaHHs 0...14
alITOPHTMY JOCTIDKCHHA 2. EXCTIepiMEeHTaJIbHE TTiITBEPPKEHHS 0...]2
[TosicHroBanbHa 3amucKa 1. OOrpyHTOBaHICTb pIlIEHb 0...13
2. IlocuyianHs Ha IepHIoKepena 0...]2

3. BinnoBigHicTh 0()OpMIIEHHS] BAMOTam 0...]2

4. CBo€uacHiCTh 371aui 0...]2

3axuct PI'P CaMocTiiHICTh BUKOHAHHS (BIJIOB1/I1 HA 3alIUTaHHS) 0...]5

Pa3om 0...]20

11 MeToau KOHTPOJIIO

Or1iHIOBaHHS 3HAHb CTYJCHTIB 3JIMCHIOETHCS BIAMOBITHO 10 «Il0JI0KEHHS TIPo
HOTOYHE Ta MiJICYMKOBE OLIHIOBaHHs 3HaHb 3/100yBayiB BUIIOi OCcBITH HallioHanbHOrO
yHiBepcUTeTy «YepHiriBcbka MOJITEXHIKA.

3 IUCIUTLIIHYU CTYJEHT MOKe Habpatu 10 60% miacyMKOBOT OIIHKY 332 BUKOHAHHS
BCIX BUIB pOOIT, 1110 BUKOHYIOTBCSI MPOTATOM cemecTpy 1 10 40% MiICyMKOBOi OLIIHKH
— Ha eK3aMeHI.

BukoHaHHsi Ta OCOOMCTHMH 3aXMCT yCiX JIaDOpaTOpHUX pOOIT, 3a3HAYECHUX Y
poOoulii HaBYaIBHINA TIporpamMi 3 AUCIUILUIIHU, € 000B’SI3KOBUM. [10TOUHUIT KOHTPOJIb
MPOBOJIUTHCA IUIAXOM CHUIKYBAHHS 13 CTyI€HTAMM II1J] Yac JIEKI[Id Ta KOHCYJbTalli Ta
ONMUTYBAaHb CTYAECHTIB 1]l Yac 3aXUCTy JaboparopHux poodit [12.1, 12.3].

Pe3ynbprat MOTOYHOTO KOHTPOJIIO 32 BIAMOBITHUI MOMIYNb ONPHIIIOIHIOIOTHCS
BUKJIaJ]JaueM Ha HACTYMHOMY ayAUTOpPHOMY 3aHsATTI. banu, siki HaOpaHi CTyA€HTOM Mij
yac MOAYJIbHUX KOHTPOJIIB, CKJIAAAI0Th OLIHKY IOTOYHOTO KOHTPOJIIO.



https://stu.cn.ua/wp-content/uploads/2021/04/polozhennya-pro-potochne-ta-pidsumkove-oczinyuvannya-znan-zdobuvachiv-vyshhoyi-osvity-1.pdf
https://stu.cn.ua/wp-content/uploads/2021/04/polozhennya-pro-potochne-ta-pidsumkove-oczinyuvannya-znan-zdobuvachiv-vyshhoyi-osvity-1.pdf
https://stu.cn.ua/wp-content/uploads/2021/04/polozhennya-pro-potochne-ta-pidsumkove-oczinyuvannya-znan-zdobuvachiv-vyshhoyi-osvity-1.pdf
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CeMecTpoBUli KOHTPOJIb y BUTIISIII eKk3aMmer)y IPOBOAUTHCS IiJT Yac Cecii 3 Y0THpMa
3aMUTAHHAMU:TPHOM TeopeTHYHUMH (o 10 OaniB MakCHMMyM 3a KOXXHE) Ta OJHUM
npaktuyHuM (10 OaniB Makcumywm). OlLliHKa 3a pe3ysbTaTaMd BUBYEHHS AUCIUILTIHU
(bopMyeThCs NUIAXOM JOJAaBaHHS MiJICYMKOBHUX PE3yJbTaTIB MOTOYHOTO KOHTPOJIO 10
eK3aMEHaIlIHOI OIiHKK. T1 CTy/IeHTH, SIKI He BUKOHAJIM BC1 00OB’SI3KOB1 BUIM POOIT Ta
3a pesynbTaTaMH poOOTH B ceMecTpi HaOpamu menmie 20 OaiiB, MamOTh MPOWUTH
MOBTOPHUN KypC BHUBYCHHS TUCHUILIIHK. B3aemo3B’s30k Mik HaOpaHumu Oanamu 1
OIIHKOIO HaBeeHHH y po3aiii 10.

B Bumagky moBTOPHOTO CKJIAJaHHS 3Ky BCl HAOpaHi MPOTATOM CeMecTpy Oanu
aHYJIOIOTHCS, a TIOBTOPHUH 3aliKk CKJIAA€ThCA 3 TpPhOMa MMHTAHHIMH: JBOMA
teoperrnuanmMu (Tio 30 6aiB MakCMMyM 3a KOXKHE) Ta OJHHUM TpakTudHuM (40 Gami
MaKCUMYM). 3aJTIKOBI O1I€TH 3HAXOASATHCS y MAKETI JOKYMEHTIB Ha TUCIHILTIHY.

VYV Bumagky, skmo 3BO mporsrom cemecTpy HE BHKOHAB B IIOBHOMY 00Cs31
nepedayeHux poOOYOI0 MPOrpaMor0 BCIX BHUJIIB HaBYAIBHOI pOOOTH, Ma€ HEBIAIpPAIlbOBaHI
JabopatopHi podbotu abo He HaOpaB MIHIMAILHO HEOOXIAHY KUIHKICTH OamiB (20), BiH He
JIOMYCKAEThCS /10 CKJIANIAHHS 34Ky IIJI Yac CEMECTPOBOTO KOHTpOJIO, ajié Ma€ IpaBoO
JIKBIAYBAaTH aKaJIeMIYHy 3a00proBaHICTh Yy MOPSIKY, rependoadeHoMy «llomoskeHHsIM Tpo
HOTOYHE Ta MMiJICYMKOBE ortiHioBaHHs 3HaHb 3BO HY «YepHiriBchka MoMiTeXHIK.

[ToBTOpHE CKIamaHHS 3ajiKy 3 METOIO MIJBUIIEHHS TO3UTHUBHOI OIIHKUA HE
JT03BOJISIETHCSI.

3a pe3yJibTaTaMU CEMECTPY B 3aI1KOBY B1JJOMICTh BUCTABIISIETHCS 3aJ1IKOBA OI[IHKA
BIIMOBITHO /10 IIKAJIA OI[IHIOBAHHS, III0 HABEJIEHA B HACTYITHOMY PO3/ILII

12 Po3noaia 6ajiB, siki OTPUMYIOTH CTYI€HTH
I1oTOYHMI KOHTPOJIb 38 MOYJISIMU

. KinbkicTh

Moayab 3a TeMATHYHUM IJIAHOM JMCHHUILTIHE Ta (hpopMa KOHTPOJTIO Gain

3micToBuii Moy b 1. MeToau npuiiHATTS pillleHb 0... 20
1 TloBHOTa BeJICHHS KOHCTIEKTIB 3aHSTh. 0... 3
2 IligroroBneHICTh A0 Ja0OpaTOPHUX POOIT. 0... 4
3 CamoCTIfHICTh BUKOHAHHS JJAOOPATOPHUX POOIT. 0... 7
4  CBO€YaCHICTh BUKOHAHHSA JaOOPATOPHUX POOIT. 0... 6

3micToBuii MoayJib 2. MeToau NPUHHATTS pPillleHb 0... 20
1 TloBHOTa BeJICHHS KOHCTIEKTIB 3aHSTh. 0... 3
2 IligroroBneHICTh A0 J1a0OpPATOPHUX POOIT. 0... 4
3 CamocCTiiHICTh BUKOHAHHS JJAOOPATOPHUX POOIT. 0... 7
4 (CBo€yacHICTh BUKOHAHHS JIaA0OPaTOPHUX POOIT. 0... 6

Ouinka 3a PT'P 0... 20

CemecTpoBa OLIHKA MOTOYHOI'0 KOHTPO.IIO 0... 60

Hns 3axucmy nabopamopnoi pobomu CTYASHT TOBUHEH BIJMOBICTM Ha BCI
KOHTPOJIBHI 3allMTaHHs 3 METOJMYHUX BKAa3IBOK Ta Ha JBa 3allMTaHHSI 3a BHOOPOM
BHKJIa/Iaua 3 JIEKIIMHOTO Kypcy 3a TeMor jabopaTopHoi podoTu. s dennoi ghopmu
HaB4aHHs 3a KOXKHY JIabopaTOpHY poOOTYy CTYAEHT OTPUMYE INEBHY KUIbKICTH OajiB 3
ypaxyBaHHAM MaKCHUMAaJIbHOI KIJBKOCTI OaiiB 3TiIHO HaBeneHoi Buiie Tabmuil. [Ipu


https://stu.cn.ua/wp-content/uploads/2021/04/polozhennya-pro-potochne-ta-pidsumkove-oczinyuvannya-znan-zdobuvachiv-vyshhoyi-osvity-1.pdf
https://stu.cn.ua/wp-content/uploads/2021/04/polozhennya-pro-potochne-ta-pidsumkove-oczinyuvannya-znan-zdobuvachiv-vyshhoyi-osvity-1.pdf
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IIbOMY BPaxoOBY€TbCA AKICTh O(OpPMIIEHHS 3BITY Ta MOBHOTA BIAMOBIACH HA 3alMUTAHHA
IIPH 3aXHMCTI JJaOOpaTOPHOI POOOTH.
IlIkaJia oniHoBaHHs: HanioHaabHa Ta ECTS

Cyma banis 3a Ouinka 32 HAiOHAJILHOK IIKAJI0I0
BCi BHAH Omninka :
HABYAJIbHOL ECTS | AJs eK3aMeHy, KypcoBoi AL 3Ky
NisILHOCTI podoTu
90 - 100 A BIIMIHHO
82-89 B oBne
75-81 C #100P 3apaxoBaHO
66-74 D .
60-65 E 3aJJ0BUTEHO
0-59 FX HE33JI0BIIHHO HE 3apax0BaHO

13 IHCTpyMeHTH, 00JIaTHAHHS TAa MPOrpaMHe 3a0e3MeYeHHs, BHKOPUCTAHHS IKHX
nependavyae HaBYAIbHA UCHHILTiHA

Jlexuifinuii Matepiajl MOMAETHCS Yy BUTJISI MPE3CHTAIId 3a JOMOMOIrol Mesia-
MpOeKTOpa ad0 BUBEICHHS Ha MOHITOpU poOoumnX cTaHmii. [1i1 yac ek aHami3yroThCs
npoOJIEeMHl CHUTYyallli, OpraHi3yeThCS 3BOPOTHUN 3B'SI30K 3 ayJIUTOPIEI0 MUIIXOM
(hopMyIIFOBaHHS 3alIUTaHb 1 CTHUCIIMX BIAMOBIIEH 3 000X CTOPIH.

Oco0MBICTIO BUKOHAHHS JTAOOPAaTOPHUX POOIT € 3aCTOCYBaHHS CIEIiaIbHOTO Ta
MPUKIIAJIHOTO TIPOrpaMHOI0 3a0e3rnedyeHHs HaB4aiabHOI Jaboparopii «Axanimuunoi
00pooku ingpopmayii» crBopeHoi B pamkax rnpoekty HATO «CyRADARS» .

14 Metoau4yHe 3a0e3meYeHHSA

1. InTenmexkTyanbHUI aHaI3 JaHKX. METOMMYHI BKa31BKHU JI0 BUKOHAHHS Ja0OpaTOPHUX
poOIT g CTyAEHTIB cnemiabHOCTI 121 «IHXeHepiss mporpaMHOro 3ade3neyeHHs». —
Yepuiris: YHTY, 2017. — 14 c. — [EnexrponHuii pecypc]. — Pexum pocryny :
https://eln.stu.cn.ua/course/view.php?id=4295

2. IaTenexTyanbHMI aHAI3 JTaHUX. METOMNYHI BKa3iBKU JJO BUKOHAHHS PO3PAXyHKOBO-
rpa@iuHuX poOIT Uil CTYAEHTIB creuianbHOCTi 121  «IHxkeHepiss mporpaMHOro
3a0e3neuenHs». — Yepniris: YHTY, 2017. — 12 c. — [EnektponHuii pecypc]|. — Pexxum
noctymy : https://eln.stu.cn.ua/course/view.php?id=4295

3. IHTenexTyanpbHUN aHam3 JaHuX. MeToau4yHI BKa3iBKM 3 CaMOCTIHHOT poOOTH s
ctynenTiB cremianbHOcTi 8.05010302 — I[HkeHepiss mporpaMHOTO 3a0€3MEeUCHHS. —
Yepuirie: YHTY - 2015. — [Enexktponnuii pecypc]. — Pexum goctymy
https://eln.stu.cn.ua/course/view.php?id=4295

15 PexomeHmoBaHa JiTepatypa

Bba3oBa

1. CaBuenko, A. C. MeTtoau Ta CUCTEMHU IITYYHOTO 1HTENEKTY : HaB4. mocid. / A. C.
CaBuenko, O. O. CunensHikoB. — Kuis : HAY, 2017. - 174 c. : i1


https://eln.stu.cn.ua/course/view.php?id=4295
https://eln.stu.cn.ua/course/view.php?id=4295
https://eln.stu.cn.ua/course/view.php?id=4295
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2. Metoau nUpUWHATTSA pIlIEHb B OMNEpaliiHOMY MeHeMxMeHTI // OmnepauiiHuit
MEHEDKMEHT : HaBd. noci0. : pexkomeHaoBano MOH VYkpainu / I'.B. Crapuenko, [.B.
Kaminbko, [.A. Kocau. - K. : Konngop, 2014.

3. O0OpaboTka HeueTKol nHbopMaIMK B cucTeMax nmpuHsaTus pemennii / A.-H. bopucos,
A.B. Anexcees, I'.B. Mepkypsesa, np.. - M. : Paauo u cBs3sb, 1989. - 304 C.

4. Opnosckuit, C.A. IIpoGiembl NOpUHATHS PEUICHUH MpU HEYETKOM HCXOIHON
unpopmaruu / C.A. Opnosckuil. - M. : Hayka, 1981. - 206 C.

5. Dnnoyc, M. Metoabl npunsatus pemennit / M. Danoyc, P. Crarcouna. - M. : Ayaur :
FOHUTH, 1997. - 592 C.

JlonomizkHa
JlapuueB O.U. Teopust 1 METOBI IPUHATHUS PELICHUH: YIeOHUK i CTY. By30B / O.
W. Jlapuues. - 3-e uza., nepepad. u nom. - M.: Yuusep. kaura : Jloroc, 2006. -392 c.
2  Moxknsauayk M.IL. Jlekuii 3 Teopii BuGopy Ta npuitHaTTs pimens / — K.2007. — 258 c.
KOnun /1. b. Beruucnautensubie MeToabl Teopuu npunsatus pemenuit / 1. b. 1Oqun —
M.: Hayka I'n. pen. ¢us.-mar. aut., 1989. — 320 c.
3 Heiiman JIx. Teopuss urp u sxoHomuueckoe mnoseaenue. / JIx. Heiiman, O.
Moprenmtepn — M.: Hayka, 1970 — 708 c. Oyau I'. Teopust urp. / I'.Oysn1 — M.: Mup,
1971. — 230 C.

Indopmauiiibi pecypeu
1. Cucrema nucranniiHoro HaB4aHHs “‘Moodle”’[Enexrponnmuii pecypc]. — Pexxum
nocrymy : https://eln.stu.cn.ua/course/view.php?id=4295



https://eln.stu.cn.ua/course/view.php?id=4295

