KHIBChbKUI HAIIIOHAJIbHUH YHIBEPCUTET

IMEHI TAPACA IEBUYUEHKA
PAKYJIBTET KOMI'IOTEPHUX HAYK TA KIBEPHETUKH
Kadenpa npukiagHoi cTaTHCTHKH

«dd » &f 2020 poxy

POBOYA IMPOI'PAMA HABYAJIBHOI JUCHUILJIIHU
MATEMATHYHI METO/IM ITIOBY10OBHN
DATASET/MATHEMATICAL METHODS FOR BUILDING A DATA
SET

s cryaenTiB / for students

ranxy3b 3HaHb 12 «Indopmaniiini TexnoJiorii»/ Information Technologies
CIeIiaNbHICTh 122 «Komn’1otepHi Haykn»/ Computer Science
OCBITHIH piBEHb MmaricTp / Master
OCBITHS TIporpamMa «Tyuynnmii inTenexr» / Artificial Intelligence
BUJ JUCITUIUIIHA BubipkoBa / free choice
dopma HaBYAHHS JAeHHA
Hauanbhuii pik 2020/2021
Cemectp 4
Kimekicts kpeautiB ECTS 4
MoBa BuKIaJaHHs, HABYAHHS
Ta OI[IHFOBAHHS aHrjicbka, ykpaincbka/
Ukrainian, English
®opMa 3aKITI0YHOTO KOHTPOIIO icmut / exam

Buknanaui: k.¢.-M.H, 101. Po3zopa I.B.

[Mpomonrosano: Ha 20 /20 H.p. ( Y« »__ 20 p.

Ha20 /20 =H.p. ( )« » 20__p.

KHIB - 2020



Po3pobnux: Po3zopa I.B. kanun. ¢i3.-mar. H., 101eHT, noueHT Kadeapu [Ipuknaanoi CTaTucTuku

3ATBEPI>)KEHO
3aB. kadeapu [Ipuknagnoi CratucTuku

T P (JIeGenes €.0.)

[Ipotokon Ng 1 Bim «28» 08 2020 p.

Cxsaneno 'apanToM ocBiTHBO-HaykoBoi nporpamu «ILITydnuit iHTENEKT»

s e e (Kpax 10.B.)

v

« 2 » OF 20 20 p.

CxBaneHo HayKOBO-METOJHYHOK KoMiciero akynsTeTy KOMI IOTEPHHX HayK Ta KiIOepHETHKH
[Mpotokon Big « 23 » Fu nip 20R mq%
Tonoea HayKOBO-METOIHYIHOI KOMICIT S M (Omensuyk JIJL)

(mizmic) 7 r (mpiasime Ta inivian)

{cc:g ¥ » ﬂ%ﬁ’ﬁ K/ 2020 poky




1. MeTa qucuMmiiHM — 03HAHOMIICHHSI CTY/ICHTIB 3 Cy9aCHUMH MaTeMAaTUIHUMH METOJaMH TOOYI0BU
Data Set Ha ocHOBI BHOIPKOBHX METOJIB MJOCHIIKEHb Ta NpPAaKTUYHA MiATOTOBKA CTYIEHTIB [0
MPOBEJICHHS CTATUCTUYHUX JOCIiPKEHb, X aHalli3y Ta 0OpOOKH.

Discipline aim. The purpose of the discipline " Mathematical methods for building a Data Set",
acquaintance of students with modern mathematical methods of construction of the Data Set on the
basis of sampling methods of researches and practical preparation of students for carrying out statistical
researches, their analysis and processing..

2 IlonepeaHi BUMOIM 10 ONIAHYBAHHSA 200 BUOOPY HABYAJIbLHOI M CUUITIHI

3namu: OCHOBHU JAUCKPETHOI MaTeMaTHKH, TeOpii HMOBIpHOCTEN Ta MaTeMaTUYHOT CTaTUCTUKU

Bmimu: ¢opmainizyBaTi yMOBH 3aJa4 Ta CKJIaJaTH IUIaH PO3B’ 3Ky

Bonodimu enemenmapnumu naguuxamu: Ppo3B’sI3yBaTH THIIOBI 3amadi 3 Teopii HMOBIpHOCTEH,
MaTeMaTUYHOI CTATUCTUKH Ta TUCKPETHOI MaTeMaTHUKH.

Preliminary demands to master or choice of the course discipline:

Know: basics of discrete mathematics, probability theory and mathematical statistics

Be able to: formalize the conditions of problems and make a solution plan

Have basic skills: solve typical problems in probability theory, mathematical statistics and discrete
mathematics.

3 AHoTanisg HaBYAJIbLHOI JMCIUILTiHH

Hucrtnmtina «Mamemamuyni memoou no6yoosu DataSet» € CKIIaIOBOIO YaCTHHOIO IIUKITY MPOQeciitHol
MiATOTOBKHM (haXiBIiB OCBITHRO-KBATi(iKAIIITHOTO PIBHS ,,MaricTp”; BOHAa BKJIIOYAE€ BHBYCHHS TaKUX
MIOHSATH, SIK BHOIPKOBI 0OCTeXeHHs, BHOipKa /it moOyxoBu Dataset, BUOipKOBHI nW3aiiH; BHBYCHHS
MeTOiB BUOIpKOBHX BinOopiB. OcobnmBa yBara nMpHIIAE€THCSI OCHOBHAM BHIAM BHUITAIKOBHX BiTOOpiB
Ta iX BIacTuBOCTAM. Buknamaerses y 4-my cemectpi, oocsr 120 rox. (4 kpenutu ECTS), 3 HuX nekmii —
14 Ton., nabopatopaux — 10 rox. KoHcynbTallii — 4 To1., caMmocTiitHa pobota — 92 roj. [lependaueno 1
YaCTHHY Ta iCIIUT.

Synopsis of the course:

The discipline "Mathematical methods of building a DataSet" is an integral part of the cycle of
professional training of specialists of educational and qualification level "master"; it includes the study
of such concepts as sample surveys, sampling to build a dataset, sample design; study of sampling
methods. Particular attention is paid to the main types of random selection and their properties. Taught
in the 4th semester, volume 120 hours. (4 ECTS credits), of which lectures - 14 hours, laboratory - 10
hours. consultations - 4 hours, independent work - 92 hours. Part 1 and exam are provided.

4 3apnanns (HAaBYaJbHI 1iji)

HalyTTs 3HaHb, yMiHb Ta HABUYOK (KOMIIETEHTHOCTEH) HA OCHOBI BUKOPUCTaHHSI CUCTEMHOTO ITiIXOY
Ta HOro MPUHIMIIB JUIs CTBOPEHHS IHTEJIEKTyalbHHUX OI3HEC CHCTEM, Ha OCHOBI CyYacHHMX
iH(opMaIifHUX Ta KOMI' FOTEPHUX TEXHOJOTiH, Mozenel 1 METOJIB MITYYHOTO iHTENEKTy. 30KpeMa,
PO3BUBATH:

e 3JaTHICTh CHIUIKYBaTUCS IHO3EMHOIO MOBOIO.

e 3jaTHICTH aHANi3yBaTH MaTeMaTU4YHiI MeToIM o0y 0B DataSet.

Objectives of study:

Acquisition of knowledge, skills and abilities (competencies) based on the use of a systems
approach and its principles for creating intelligent business systems, based on modern information and
computer technologies, models and methods of artificial intelligence. In particular, to develop:

e Ability to communicate in a foreign language.
e Ability to analyze mathematical methods for constructing DataSet.



5 Pe3ynbTaTn HABYAHHSA 32 IMCHUILTIHOKO

Pe3yabTaT HaBuanHsi (PH) BincoTok y
(1 —3naru; 2 — BmiTH; 3. KomMyHikauisi; 4. ABTOHOMHICTE ®opmu MeToxu nizcyMKoBiii
Ta BiAMOBiTAJIBHICTD) BUHKJIAIAHHA TA OiHIOBAHHSI ominmi 3
Koa PesyjbTaT HABYAHHS HaBYaHHH " [mclllm: TiHm
PHI1.1 |3natu i po3ymiTH OCHOBHI METOJIN
noOynosu DataSet 3 BUkopucTaHHsIM HoTouse
pi3HUX METOJiB BiZOOpIB / Jlexmii, OLHIOBAHHS
Know and understand the basic methods |ma6opaTophi H (T0)
of building a DataSet using different 3aHATTA, COHTPOIEHA
sampling methods camocTiiiHa poboTa O6OT211) corr / 40%
PH2.1 |Bwmitu OynyBatu DataSet 3 / Lecture, P Cur’ren t
BUKOPHUCTAHHAM Pi3HUX METO/IIB Lab.work, assessment
BinOOpiB. / Individual work (PO) test, exam
Be able to build a DataSet using different ’
sampling methods.
PH3.1 |[lemoHCTpYyBaTH HaBUYKH B3a€MOJIII 3 Texuii IToToune
IHIIVMH JIFOZIbMY, YMIHHS TPAIIOBATH B T, . OIIIHFOBaHHS
nabopatopHi
KoMaHaax / ARSI (ITO)
Demonstrate skills of interaction with S KOHTpPOJIbHA
. . camocTiifHa
other people, ability to work in teams pobora /
po6ora/ Lecture, Current
Lab.work, assessment
Individual work
(PO) test
PH.4.1 |BusiBnsTH 3AaTHICTH 10 CAMOHABYAHHS Ta Texuwii [ToToune
MPOAOBKEHHS MPOQeciiHOrO PO3BUTKY / na6cl)l a,To i OIIIHIOBaHHS
Demonstrate the ability to self-study and SaHﬂ”II“)T}I p (ITO)
continue professional development S KOHTpOJIbHA 0
caMocCTilHa 0604, it / 50%
pobora/ Lecture, p Culjren ¢
Lab.work, assessment
Individual work
(PO) test, exam
PH.4.2 |VwmiTu opranizyBaTy BIacHy JisUTbHICTh Tlexuii [ToTtoune
Ta JKyBaTH JBTAT Y paMKax ’ . IHIOBaHHS
O/ICPIKYBATH PE3Y yp nabopatopHi OHIHIO
00MeXEHOT0 Yacy / (TT0)
. . . 3aHATTS,
Be able to organize their own activities 2o KOHTpOJIbHA
o L . caMocCTilHa 10%
and get results within a limited time pobora /
pobora/ Lecture, Current
Lab.work, assessment
Individual work
(PO) test

6 CuiBBiIHOLIEHHs pe3yJbTATiB HAaBYAHHA [JUCHUILUIIHM 3 TPOrpaMHMMM pe3yJibTaTaMu
HABYAHHS

Pe3ysbTaTH HAaBYAHHA JMCOMILIIHA

I[IporpamHi pe3yabTaTH HABYAHHS

PH1.1
PH2.1
PH3.1
PH4.1
PH4.2

(3 onucy oceimuboi npoecpamu,)




|HPH20.2 BostoniTn MaTeMaTnuHUMH MeToAaMu oOynoBu DataSet. | + | + | + | + | + |

7 Cxema ¢opmyBanHs oninku/ Evaluation scheme
7.1 ®opmu oniHBaHHA cTyaeHTiB: / Forms of evaluation:

- ceMecTpoBe olliHIOBaHHA: / semester evaluation:
1. Kontponsna poborta / Test (PH1.1, PH2.1, PH3.1, PH4.2): 30 6anis (points) / 18 OGaiiB
(points).
2. [Motoune ominroBanus / Current assessment (PH1.1, PH2.1, PH3.1, PH4.2): 30 6auniB (points) /
18 GamniB (points).

IincymkoBe oniHoBanHs / final evaluation: icnut /exam:

- MakCUMallbHa KiJIbKICTh 0alliB sSIKi MOXKYTh OyTH oTpuMaHi ctyaeHtoMm: 40;
- pe3yJIbTaTH HaBYaHHS, sIKi omiHoOTECS: PHI1.1, PH2.1, PH.4.1;

- opma mpoBeeHHS: THCEMOBA POOOTA

- BUJIM 3aBJlaHb: JBa TeopeTuuHi nutanns (40%), nei 3amaui (60%).

CTyneHT JOIMyCKaeThCs IO ICIUTY, SIKIIO B ceMecTpi HaOpaB He MeHmIe HiDK 36 OamiB. Jlis
OTpPHMaHHS 3arajbHOI MO3UTHBHOI OIIHKH 3 TUCHHUIUIIHK OLIHKA 3a €K3aMEeH Mae OyTH He MeHmie 24
Oauis.

- the maximum number of points that can be obtained by a student: 40 points;
- learning outcomes that are evaluated: PH1.1, PH2.1, PH.4.1;

- form of conducting and types of tasks: written work;

- types of tasks: two theoretical questions (40%), two tasks (60%).

A student is admitted to the exam if he scored at least 36 points in the semester. To receive an
overall positive grade in the discipline, the grade for the exam must be at least 24 points.

KonTpoJabhi 3anutanHs 10 yactunm I
OCHOBHI MOHSTTS: TeHepajbHa CYKYIHICTh, BUOIpKa, CXEeMH BiIOOPY
BuGipkoBwuii qu3aiin ans nodyaosu DataSet, mpuknam.
VIMoBipHOCTI BKITIOUeHHS eeMenTa y Bubipky (DataSet).
[amukaTopy BKIIOUEHHs efeMeHTa y BuOipky(DataSet), ix BracTuBoCTI.
Posmip DataSet, sk BumaxoBa BeIrIuHA. Horo CEpeJTHE Ta JUCTICPCisl.
Ominka ['opeina-TomricoHa Ta ii BIaCTUBOCTI.
®opma Eiitca-I'panai-CeHa.
[pocTuii BumaakoBwuii BinOip 6e3 moBepuenus (IIBBOIT)
Ominka ['opsina-Tomrcona npu [IBBOIT

. Oninka mapameTpiB miacykynHocterd npu [IBBOIT

. [ToGynoBa noBipunx iHTepsainiB npu [IBBOIT

. Buznauennst po3mipy DataSet

. Bin6ip bepnymi: Ominka I'-T.

. AuzaitH-epext

. CucreMaTu4Hu# Bifidip

. Poamip BuOipky ipu cUCTEMaTUIHOMY BimOOpi.

. EdbexTuBHICTH CUCTEMAaTHYHOTO BiOOpY

. Mipu ogHOpIHOCTI

. OuiHIOBaHHS JUCTIEPCii TPU CUCTEeMAaTUIHOMY BiOOPi.

. BinGip 3 moBepHEHHSIM: OCHOBHI BiMiHHOCTI

. Ouinka XanceHna-I'ypgina npu BigOopi 3 MOBEpHEHHIM
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Test questions for part I



. Basic concepts: population, sample, sampling schemes

. Sampling design for building a DataSet, examples.

. Probabilities of inclusion of an element in the sample (DataSet).
. Indicators of inclusion of an element in the sample (DataSet), their properties.
. DataSet size as a random variable. Its mean and variance.

. Horwitz-Thompson Estimator and its properties.

. The Sen-Yates-Grundy theorem.

. Simple random sampling without replacement (SRS)

. Horwitz-Thompson Esimator at SRS

10. Estimation of domain parameters at SRS

11. Construction of confidence intervals in SRS

12. Determining the size of the DataSet

13. Bernoulli sampling: Horwitz-Thompson Esimator.

14. Design effect

15. Systematic sampling

16. Sample size for systematic sampling.

17. The effectiveness of systematic sampling

18. Measures of homogeneity in systematic sampling

19. Estimation of variance in systematic sampling.

20. Simple random sampling with replacement (SRSwR): the main differences
21. Hansen-Hurwitz estimator in SRSwR

03N N AW~
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7.2 Opranizaunisi oiHIOBaHHSA
TepMiHu IPOBEICHHS OI[IHIOBAHHS
Kontponbna Ne 1 — 10 7 THxKHS.
[ToTouHe OIIHIOBaHHS — IMPOTSATOM CEMECTPY.

3a BIICYTHOCTI CTyJI€HTa 3 MOBAXXHHUX MPHYUH IEpe3/iadya eK3aMeHy 3HIHCHIOEThCS BiAIOBITHO
1o «lIlonoxeHHS NMpo MOPANOK OLIHIOBAaHHS 3HaHb CTYJEHTIB IPU KPEAUTHO-MOAYJBHIN CHCTEMI
oprasizailii Hap4aiabHOTO mporecy» Bix 1 sxoBTHs 2010 poky.

7.2 Assessment

Terms of assessment
Test Ne 1 - up to 7 weeks.
Formative assessment - during the semester.

In the absence of a student for valid reasons, the reexamination is carried out in accordance with the
"Regulations on the procedure for assessing students' knowledge in the credit-module system of the
educational process" from October 1, 2010.

7.3 lllkana BignosigHocTi ouinok / Rating scale

Bigminno / Excellent 90-100
Jo6pe / Good 75-89
3anoBinbHo / Satisfactory 60-74
Hes3agosinbuo / Fail 0-59

8. CTtpykrypa HaBYaabHOI AucuUIIiHUA. TemaTHuyHuii nJ1aH Jdexkuiii i 1aéopaTopHux 3aHATH /

The structure of the discipline. Thematic plan of lectures and laboratory classes



Ha3ssa jekmii

KinpkicTs rogud

Jlexmii

Jlabopa-
TopHi

CamMmocr.
Po6Gota

3microBuii MmoayJas 1.

Tema 1. Bceryn. OcHOBHI MOHSTTS:
reHepaibHa CYKymNHicTh, BHOipka- DataSet,
cxemMH  BijmOopy,  BUOipkOBUU  gu3aiin/
Introduction. Basic  conseps:  population,
sample-Dataset, sampling schemes, sampling
design

Camocmitna poboma/ individual work:
Beryn. Cxemu Bim0opy, BUOiIpKOBHN Ju3aiin/
sampling schemes, sampling design

15

Tema 2. [aaukaTopu  BKIIIOYEHHS
enemenTa y DataSet, ix Bractuocri./ Indicators
of inclusion of an element in the sample
(DataSet), their properties.

Camocmiuna  poboma/  individual — work:
IMOBIpHOCTI BKIIIOUEHHs eleMeHTa y BHOIpKy
(DataSet)./ Probabilities of inclusion of an
element in the sample (DataSet).

15

Tema 3. Posmip DataSet, six BumaakoBa
BeMunHa. Moro cepemne Ta aucnepcis./
DataSet size as a random variable. Its mean and
variance.

Camocmitina pooboma/ individual work:
OCHOBHI CITiBBiTHOIIIGHHS JJIs1 BUIAJIKOBOTO
BiOOPY 31 cTasiuM po3mipom BuOipku/ The
main relationships in random sampling with
fixed sample size

10

Tema 4. Ominka ['opeina-Tommcona Ta
ii BmactuBocti. ®opma €iitca-I'panmi-Cena./ .
Horwitz-Thompson  Estimator  and  its
properties. The Sen-Yates-Grundy theorem.

Camocmiuna  poboma  individual — work:
Hesmiwenicms ma KOH3UCMEHMHICMb OYIHKU
Topsiya-Tomncona./ Unbiasedness and
consistency of Horwitz-Thompson Estima

15

Tema 5. Ilpoctuii BumankoBwii Bindip 06e3
nosepaeHHs ([IBBOII). Ouinka mapamerpi
nigcykymnHoctei npu [IBBOIT / Simple random
sampling(SRS).  Estimation of domain
parameters in SRS

Camocmitna poboma/ individual work: Oninka
napaMmeTpiB migcykynHocter mpu [IBBOIL
IToOynoBa noBipuux inTepBaniB / Estimation of

15




domain parameters in SRS. Construction of
confidence intervals in SRS.

6 Tema 6. Bin6ip bepnymni(Bb): Ominka 2 2 11
I'-T. [uzaiin edext./ Bernoulli sampling(BS):
Horwitz-Thompson Esimator. Design effect.

Camocmitna poboma / individual work:
Busnauennss posmipy DataSet mnpu Bb.
[IpocTuii BUMajgKoBUil BUIOIp 3 TOBTOPEHHSIM.
Oninka Xancena-I'ypeina./ Determining the
size of the DataSet in BS. Simple random
sampling with replacement (SRSwR). Hansen-
Hurwitz estimator in SRSwR

7 Tema 7. Cucrematuunuii BinOip/ Systematic 2 1 11
Sampling

Camocmitina poboma/ individual work: Po3mip
DataSet mpm  cuctematmdyHOMYy  BimOOpi.
EdexTuBHICT, TIpU CHUCTEMAaTUYHOMY BimOODI.
Mipu onmHOpigHOCTI/ Sample size for
systematic sampling. The effectiveness of
systematic sampling. Measures of homogeneity
in systematic sampling

Konrtpomnsna poboTa 1

Icour

BCbOI'O 14 10 92

3aranbauii 06car 120 200.7, B Tomy umci:
Jlexuiit — 14 200.

Jla6opatopsi — 10 200.

Camocriitaa po6ota - 92 200.
Koncynpramii — 4 200.
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! 3araybHa KiJIbKICTh TroOJuH, BiZ[BCI[CHI/IX Ha 1any III/ICHI/IHIIiHy 3FiZ[HO HABYaJIbHOI'O IIJIaHY.



