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1. MeTa AuCHUNUIIHM — O3HAMOMJICHHS CTY/ICHTIB 3 Cy4aCHUMH MaTEMaTHYHUMHU METOJIaMH TTOOYI0BH
Data Set Ha ocHOBI BHOIPKOBHX METOMIB JOCTI/DKEHb Ta NpPAaKTUYHA MiJArOTOBKA CTYICHTIB [0
MPOBEICHHS CTATUCTUYHHX JOCIIKEHbB, iX aHaI3y 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 BUMOTH 10 ONIAHYBAHHSI 200 BUOOPY HABYAJIBHOI I CIUILIIHU

3namu: OCHOBU AMCKPETHOT MaTEMaTUKH, TeOpii HMOBIPHOCTEH Ta MaTEeMaTUYHOI CTATUCTHKH

Bmimu: hopMmaizyBaTH YMOBH 3ajiad Ta CKJIAaTH TUIaH PO3B’SI3KY

Bonodimu enemenmaprnumu Hasuuxamu: PO3B’SI3yBaTH THIIOBI 3aJadi 3 Teopii WMOBIpHOCTEH,
MaTeMaTHYHOI CTATUCTUKH Ta JUCKPETHOI MATEMATHKH.

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 AHoTanisi HABYAJIBLHOI TUCIHHUILTIHA

Hucnurinina «Mamemamuuni memoou nooyoosu DataSety € CKIIaJoBOIO YaCTHHOO ITUKITY TIpodeciitHol
HiAroTOBKM (haxiBIiB OCBITHHO-KBaJi(iKaIIfHOTO PIiBHS ,,MaricTp”’; BOHA BKJIIOYAE BUBYEHHS TaKUX
MOHSATH, SIK BUOIPKOBI 0OCTEKEHHs, BUOIpKa il moOyaoBu Dataset, BUOIpKOBUN TU3aifH; BUBUCHHS
MeTo/1iB BUOIpKOBUX BifOopiB. OcobinBa yBara npuaiIs€Tbcs OCHOBHUM BHJaM BUIAJKOBUX BiZ0OpiB
Ta iX BIacTUBOCTAM. Buknangaerbcs y 3-my cemectpi, oocsar 180 rox. (6 kpeautu ECTS), 3 HUX nekii —
38 rox., mpaktuunux— 20 rox., KOHCyJbTalii — 2 rof., camoctiiina poobota — 120 roa. Ilepenbaueno 1
YaCTUHY Ta ICTIHT.

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 3th semester, volume 180 hours. (6 ECTS credits), of which lectures - 38 hours, practical - 20
hours. consultations - 2 hours, independent work - 120 hours. Part 1 and exam are provided.

4 3apaaHns (HaBYAJIbHI 1ii)

HalyTTs 3HaHb, yMiHb T2 HABUYOK (KOMIETEHTHOCTEH) Ha OCHOBI BUKOPUCTAHHS CUCTEMHOTO MiAXOIy
Ta WOro WPHUHIUIIB IS CTBOPCHHS IHTEJIEKTYaJlbHUX OI3HEC CHCTEM, Ha OCHOBI Cy4YacHHX
iHpOpMaliIfHUX Ta KOMIT IOTEPHUX TEXHOJIOTiH, MOAENeH 1 METOIIB IITYYHOTO IHTENEKTy. 30Kpema,
PO3BUBATH:

e 3IIaTHICTH CIUIKYBaTUCS 1HO3EMHOIO MOBOIO.
e 31aTHICTH aHANI3yBaTH MaTeMaTH4HI MeToau moOymnoBu 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.
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e Ability to analyze mathematical methods for constructing DataSet.

5 Pe3yibTaTi HABYAHHA 32 IMCUMUILTIHOIO

Pe3syabTar HaBuanua (PH) Bincorok y
(1 —3narm; 2 - BMiTH; 3. KOMYHiKallis; 4. ABTOHOMHICTH ®opmu MeTroaun miicyMKOBii
Ta BiANMOBiZAJbHICTD) BHUKJIaJAHHA Ta . ..
K P HABYARHS OIIHIOBAHHA omlHII1 3
o1 €3yJIbTAT HABYAHHS MCHHILTIHH
PH1.1 |3natw i po3yMiTH OCHOBHI METOIH
noOynosu DataSet 3 BUKOpHCTaHHIM MoToute
PI3HUX METOAIB B1AOOPIB / Jlekmii, OLHIOBAHES
Know and understand the basic methods |nmaGoparopni H (T10)
of building a DataSet using different 3aHATTA,
. 2, KOHTpPOJIbHA o
sampling methods camocTiitHa poboTa o6ota. iemt / 40%
PH2.1 |Bmitu 6ynyBatu DataSet 3 / Lecture, p Culjrent
BUKOPUCTAHHSM Pi3HUX METOMIB Lab.work, assessment
B1100DIB. / Individual work (PO) test, exam
Be able to build a DataSet using different ’
sampling methods.
PH3.1 |/lemoHCTpyBaTy HaBUYKH B3a€MOIIi 3 ek IToroune
IHITUMU JTFOJIbMU, YMIHHS TIPAIIOBATH B 1, . OLIIHIOBAHHSI
nabopaTopHi
KOMaHJ1ax / SIS (ITO)
Demonstrate skills of interaction with caMOCTi;ﬁHa KOHTpPOJIbHA
other people, ability to work in teams pobora /
poborta/ Lecture, Current
Lab.work, assessment
Individual work
(PO) test
PH.4.1 BusBnsaTH 31aTHICTh 10 CAMOHABYAaHHS Ta ek IToToune
MIPOJIOBXKEHHS MPOQECIHHOTO PO3BUTKY / na6cl)l a’To i OI[IHIOBAHHS
Demonstrate the ability to self-study and BaHHlI")TH p (I1O)
continue professional development o KOHTPOJIbHA o
caMocCTiliHa 06014, icmt / 50%
pobota/ Lecture, p Cur’ren ¢
Lab.work, assessment
Individual work
(PO) test, exam
PH.4.2 |YwMiTu opraHizyBatu BlIacHy AisUIbHICTb Texuii [Totoune
Ta OJIEpP’KyBaTH Pe3yNbTaT y paMKax ’ . OI[IHIOBAHHS
APy pesy yp nabopaTopHi H
oOMexeHoro gacy / (ITO)
. . . 3aHATTA,
Be able to organize their own activities caMocTitiHa KOHTpPOJIbHA 10%
and get results within a limited time pobora / °
pobota/ Lecture, Current
Lab.work, assessment
Individual work
(PO) test

6 CniBBiqHOmIEHHs1 Ppe3yJbTATiB HAaBYaHHS JHCHUILIIHM 3 NPOrPAMHHMMH Ppe3yJbTaTaMH
HABYaHHA

Pe3ysnbTaTH HABYAHHS JUCUMILTIHA

IIporpamHi pe3yJibTaTH HABYAHHS

PH1.1
PH2.1
PH3.1

H4.1
H4.2

P
P
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(3 onucy ocgimnvoi npoepamu)
ITPH20.2 BomoaiTn MmaTeMaTHIHUMHU MeToaaMH oOynoBu DataSet. + |+ |+ |+ |+

7 Cxema ¢popmyBanus ouninku/ Evaluation scheme
7.1 ®opmu oniHoBaHHs cTyaeHTiB: / Forms of evaluation:

- ceMecTpoOBe OLIHIOBaHHA: / semester evaluation:
1. Konrponena po6ota / Test (PH1.1, PH2.1, PH3.1, PH4.2): 30 6aniB (points) / 18 Gauis
(points).
2. [Motoune omintoBanns / Current assessment (PH1.1, PH2.1, PH3.1, PH4.2): 30 6auniB (points) /
18 GamniB (points).

IlincymkoBe ouinoBann# / final evaluation: icnurt /exam:

- MaKCUMaJlbHa KUTBKICTh 0alliB sIKi MOXKYTh OyTH OTpUMaHi cTyAeHToM: 40;
- pe3yJbTaT! HaBYaHHS, sKi omiHoTRCA: PH1.1, PH2.1, PH.4.1;

- ¢hopMa MpoBEICHHS: MUCbMOBA poOOTa

- BUJIM 3aBJaHb: qBa TeopetuyHi nutanns (40%), n8i 3anadgi (60%).

CTyIeHT MOMYyCKa€eThCsl IO ICMIUTY, SKIIO B ceMecTpl HaOpaB He MeHmie HixX 36 OamiB. Jlms
OTPUMAaHHS 3arajibHOi MO3UTHUBHOI OIIHKW 3 TUCIUILUIIHU OIlIHKA 3a €K3aMeH Mae OyTu He MeHIe 24
OautiB.

- 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.

KouTpoJbHi 3anutanns 10 yactunm I

OCHOBHI MOHATTSA: TeHEpaibHa CYKYITHICTh, BUOIpKa, CXeMH BiTOOPY
BubipkoBuit qu3zaiin qist moOyaosu DataSet, mpukinaam.
VMoBipHOCTI BKIIOUeHHs enemenTa y Bubipky (DataSet).
[naukaropu BKITtOUCHHS eneMenTa y BuOipky(DataSet), iX B1acTuBOCTI.
Poswmip DataSet, six BumaakoBa BenuuuHa. Moro cepeaHe Ta aucHepcis.
Orminka I'opgina-Tomrcona Ta ii BI1acCTUBOCTI.

®opma €iirca-I'panai-Cena.

[Tpoctrii BunagkoBuii BioOip 6e3 moBepHeHHs (IIBBOIT)

9. Ouinka I'opina-Tomricona npu [IBBOII

10. Ouinka napameTpiB miacykymHocten mpu [IBBOIT

11. [ToOynoBa noBipuux iHTepBainiB npu [IBBOIT

12. Busnauenns po3mipy DataSet

13. Bin6ip bepuymni: Ouinka I'-T.

14. lnzaiin-eexr

15. Cucremarnunuii Bigdip

16. Po3mip BUOIpKH TIpH CHCTEMAaTHYHOMY BiJ0OPI.

17. EQexTUBHICTh CHCTEMAaTUYHOTO BiIOOPY

18. Mipu ofHOpIHOCTI

19. OuiHtoBaHHS IUcCHepCii IPU CUCTEMATUYHOMY BiIOOpi.

20. Binbip 3 moBepHEHHSM: OCHOBHI BiIMIHHOCTI

21. Ouinka XanceHa-I'ypBina npu Bigdoopi 3 MOBEpHEHHIM

NN RN =
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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

0 1N DN kW

Ne)

7.2 Opranxi3zanisi ONiHIOBaHHS
Tepminu TpOBEICHHSI OLIHIOBAHHS
KonTpoasna Ne 1 — 1o 7 THKHS.
[ToTo4He OIiHIOBaHHS — MPOTSITOM CEMECTPY.

3a BIJICYTHOCTI CTyJIE€HTa 3 MOBAXHUX MPHUYUH Tepe3/iada eK3aMeHy 3/A1HCHIOETHCS BiIMOBIIHO
no «llonmoxeHHs TPO MOPSATOK OIIHIOBAaHHS 3HAaHb CTYACHTIB TNPU KPEAUTHO-MOAYJBHIM CHCTEMI
oprasizaiii HaB4anbHOTO npouecy» Bix 1 xoBTH 2010 poky.

7.2 Assessment

Terms of assessment
Test No 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 BignoBigHocTi oniHok / Rating scale

Bigminno / Excellent 90-100
Joope / Good 75-89
3anoBiabHo / Satisfactory 60-74
He3zanosinbho / Fail 0-59

8. CTpykTypa HaBYAJBHOI AMCUMILTIHM. TeMaTHYHMI NJIaH JIeKIil i JaDopaTOPHUX 3aHATH /

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

KinekicTs rogua

Jlexmii /
Lectures

[IpakTny-
Hi / Labs

Cawmocr.
PobGora /
Individu
al work

3microBmii MmoayJs 1.

Tema 1. Bcryn. OcHOBHI TOHSTTS:
reHepajbHa CYyKymnHicTh, BuUOipka- DataSet,
cxemMu  BigoOopy, BHOIpKOBUI  nu3aiiH/
Introduction.  Basic  conseps:  population,
sample-Dataset, sampling schemes, sampling
design

Camocmitina poboma/ individual work:
Beryn. Cxemu Binbopy, BHOIpKOBHN Au3aifH/
sampling schemes, sampling design

15

Tema 2. [HOuKatopy  BKIIFOYEHHS
enemenTa y DataSet, ix BmactuBocTi./ Indicators
of inclusion of an element in the sample
(DataSet), their properties.

Camocmitina  poboma/  individual — work:
VIMOBIpHOCTI BKIIIOUEHHS €leMEHTa y BHGIpKY
(DataSet)./ Probabilities of inclusion of an
element in the sample (DataSet).

15

Tema 3. Po3mip DataSet, sk BumagkoBa
Beauuuna. Moro CepeHE Ta aucrepcis./
DataSet size as a random variable. Its mean and
variance.

Camocmitina poooma/ individual work:
OCHOBHI CIIBBIIHOILIEHHS ISl BUIIAJIKOBOTO
BiOopy 31 cranuMm po3mipom BuOipku/ The
main relationships in random sampling with
fixed sample size

15

Tema 4. Omuinka ['opsina-Tommncona Ta
ii BmactuBocti. @opma €iirca-I'panai-Cena./ .
Horwitz-Thompson  Estimator  and  its
properties. The Sen-Yates-Grundy theorem.

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

15

Tema 5. IlpocTtwmii BumaakoBui BiAOIp Oe€3
noBepuenHs ([IBBOII). Ominka mnapamerpis
nigcykymnaocteit mpu [IBBOIT / Simple random
sampling(SRS).  Estimation of  domain
parameters in SRS

Camocmitina poooma/ individual work: Ouinka

15
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napamerpiB  mijacykynHoctedt npu IIBBOIIL.
[To6ynmoBa moBipuux iHTepBatiB / Estimation of
domain parameters in SRS. Construction of
confidence intervals in SRS.

6 Tema 6. Bin6ip bepuymni(BB): Ominka 4 2 15
I'-T. Juzaitn edext./ Bernoulli sampling(BS):
Horwitz-Thompson Esimator. Design effect.

Camocmitina poooma / individual work:
Busnauenns posmipy DataSet mnpu Bb.
[TpocTuii BUMagkoBUil BUAOIP 3 MOBTOPEHHSIM.
Ominka 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. Cucremarnuynuii BinOip/ Systematic 6 2 15
Sampling

Camocmitina poooma/ individual work: Po3mip
DataSet mpum  cucreMaTH4HOMY  BimOoOpi.
EdexTuBHICTh TIpH CHCTEMAaTHUYHOMY BimOOpI.
Mipu  omHopigHOCTI/ Sample size for
systematic sampling. The effectiveness of
systematic sampling. Measures of homogeneity
in systematic sampling

8 Tema 8. Ilpoctuit BungkoBuii BimOIp 3 6 2 15
noBepHeHHsAM/ Simple random sampling with
replacement (SRSwR)

Camocmitina poboma/ individual work:
Poswmip DataSet mpu [IBB3I1. Ominka Xancena-
I'ypeina/ Sample size for Dataset in SRSwR.
Hansen-Hurwitz estimator in SRSwR

KontponpsHa pobora 2 2

Icriut

BCbOI'O 38 20 120

Rarajpuuii oocsar 180 200.7, B TOMY YHCIIL:
Jlekmiii — 38 200.

JlaGopaTophi — 20 200.

Camocriitna po6ora - 120 200.
KoncynpTartii — 2 200.

9. PexomenaoBaHi jpxepesia / Literature
1. O. L. Bacunuk, T. O. fIkoBeHko, Jlekii 3 Teopii i MeTo1iB BUOIPKOBUX 00CTEKEHb : HABYAJIbHUM

nocionuk. — K. : BugaBanvo-nomnirpadiunmii nenrp "Kuiscbkuit ynisepcuret", 2010. — 208 c.
2. T. Connolly, C. Begg, Database Solutions: A step by step guide to building databases (2nd
Edition) 2nd Edition, Addison-Wesley;2003, 552 p.

! 3aranbHa KiTbKiCTh TOMUH, BiIBEICHUX HA IaHy AUCHMILIIHY 3TiJHO HABYAILHOTO IUIAHY.
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. Ardilly, P. Tille Y. Sampling Methods. Exercises and Solutions, Springer Science+Business
Media Inc., 2006.

4. Kish, L. Survey Sampling, Wiley, 1995.

. Lohr, S. Sampling: design and analysis, New York : Duxbury Press, 1999.

. Sarndal, C.-E. ,B. Swensson, J. Wretman, Model Assisted Survey Sampling, New York :
Springer-Verlag, 1992.
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