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HasBa qucuuniinu

MOI[GJ'Ii CTAaTUCTUYHOI'O HABYAHHA

Aapeca BUKJIaJAHHS
AUCHUILTIHHA

JIbBiBCHKMII ~ HaUiOHAJNBPHUIA  yHIBepcuTreT  iMmeHI  IBana

ByJI. YHiBepcurerchka 1, M. JIbBiB, Ykpaina, 79000

Dpanka,

daxkyabTeT Ta
Kadeapa, 3a AK010
3aKpinjieHa
JUCIHUILIIHA

DakyabpTET NPUKIAIHOI MATEMATHUKHU Ta 1HPOpPMATHKH, Kadeapa mporpaMyBaHHs

I'any3b 3HaHB,
mu@p Ta HA3Ba

I"anmy3p 3Hanb: 12 [HpopMamiitai TexHOIOTI1
CremianbHicTh: 122 KoM’ roTepHi HayKu

CHeniajJbHOCTI

Buknanaui 3abomoupkmii Tapac MukonaiioBud, 1. €. H., npodecop, npodecop kadenpu
AUCIHHILIIHU NPOrpaMyBaHH:

KonrakTHa EnextponHa TMOIITA: taras.zabolotskyy@lnu.edu.ua, BeO-CTOpIHKA:
indgopmauis https://ami.Inu.edu.ua/employee/zabolotskyj-t-m

BHKJIAAYiB

KoncyabTamii 3
NUTAHbL HABYAHHS
10 AUCIHUILIIHI

Koncynbramii B JeHb TPOBENEHHS JeKIii/madoparopHux 3aHATh (3a
MOTIEPEIHBOI0 TOMOBJICHICTIO Ta 32 YMOBH MPOBEIEHHS ayANTOPHUX 3aHATD). B
{HIIOMY BHMAAKy MOXKIJIMBI OH-JIAH KOHCyJbTalii uepes Zoom un MSTeams.

Bin0yBawTbCs JUis TIOTO/KEHHsI 4acy OH-JIAH KOHCYJIbTalli CIiJ MHCAaTH Ha E€JIEeKTPOHHY
MOILITY BUKJIaAa4da abo A3BOHUTH.
CropiHka Kypcy https://ami.Inu.edu.ua/course/models-of-statistical-learning
Indgopmanis npo Hucuunruiiza «Mozen CTaTUCTUYHOTO HABUAHHSD) € HOPMATHBHOIO TUCLIUILIT HOKO
AUCLUILIIHY ocBiTHBO-TIpodeciitnoi mporpamu «lHpopmaTuka» apyroro (MaricTepcbKOro)

pIBHS BUIIOI OCBITH JUIst 3100yBayiB 31 CIIELIaIbHOCTI KOMIT FOTEPHI HAayKH, SKa
BUKJIAIAETHCS B TMEPLIOMY ceMecTpl B 00cs3i 6 KpemuTiB (3a €BpONEHCHKOO
Kpenutno-Tpancdepuoro Cucremoro ECTS).

Koporka anorauis
AUCHUILTIHHA

Kypc po3pobieno Takum yuHOM, OO HAAaTH CTyACHTaM HEOOXiJHI 3HAHHS 3
METOAIB CTATUCTUYHOIO HaBUaHHS. TOMYy y KypcCl PO3IJISIIAOTBCS SIK MOZEI
HAaBYAHHS 3 BUUTENIEM (JIiHIfHI Ta HEeJIHIIHI ) TaK 1 MOzesl HaBuaHHs 0e3 BUUTEIS.
JLiist Kpaimoro po3yMiHHSI, YCI TEMHU TOTIOBHEHI TIPUKJIATaMH 3 BUKOPUCTAHHSIM SIK
3T€HEPOBAHMX TAK 1 PEATHbHHUX JAHHX.

Merta Ta miai

Meroro BUBYEHHS HOPMATUBHOI muciuruiiau  «Momeni  CTaTUCTHYHOTO

AUCUHHILTIHH HABYAHHS) €. O3HAMOMJIEHHS CTYACHTIB 3 TEXHIYHUMH IETAJISIMU CTATUCTHYHHUX
MiAXOIB 10 MALIMHHOTO HAaBYAHHS, HaOYTTs HAaBUYOK BUKOPHUCTAHHS THX YU
IHIIMX MojeneH, Bizyasi3alii JaHUX, PO3YMIHHA HMMH CHUJIBHUX Ta CJIAOKUX
CTOpIH pI3HHMX TiAXOAiB, HAOyTTs 37aTHOCTEH e(pEeKTUBHO peasli3oByBaTH
TEOPETHYHI 3HaHHA Y npodeciifHI i AIsUTbHOCTI.
Jliteparypa nas Ocnosna nimepamypa:
BUBYEHHS 1. An introduction to statistical learning with applications in R / James G., Witten
AUCUHHILTIHH D., Hastie T., Tibshirani R. New York : Springer , 2022. 622 p.

2. Hastie T., Tibshirani R., Friedman J. The elements of statistical learning: data
mining, inference, and prediction. New York : Springer, 2016. 767 p.

3. Bruce P., Bruce A., Gedeck P. Practical statistics for data scientists: 50+
essential concepts using R and Python. Sebastopol : O’Reilly Media, 2020, 360

p-

Jlooamxoea nimepamypa

4. McKinney W. Python for data analysis data wrangling with Pandas, NumPy,
and IPython. Sebastopol : O’Reilly Media, 2017, 541 p.

5. Pierson L., Porway J. Data science for dummies. New Jersey : John Wiley &
Sons, Inc., 2015. 411 p.

6. Cenno I1. C.Teopis iiMoBipHOCTEH Ta MaTeMaTu4yHa cTatucTuka. Ilinpydnuk. /
I1. C. Cenbo. — K. : 3nanns, 2007. — 556 c.




O06csar kypcy

64 TOOWHU ayAUTOPHUX 3aHATh. 3 HHUX 32 TOAWHHU JeKmii, 32
naboparopHux 3aHATH Ta 116 ronuH caMOCTIiHHOT poOOTH

TOUHA

OuikyBani
pe3yabTaTH
HABYAHHS

ITicist 3aBepIueHHs IbOTO KypCy CTyIEHT Oyae

o 3namu:

1) OCHOBHI MO/IEJi HABYAHHS 3 BUUTEJIEM;

2) OCHOBHI MOJ€JII HaBYaHHS 0€3 BUUTES,

3) Mmeronu nindopy «HAHKpamoi» Moze;

4) MeTonu NMePEeTBOPEHHS JIiHIHHUX MOJENeH Ha HeJTiHiliHI,

. eMimu:

1) 3xificHIOBaTH Bi3yalli3alilo JaHHX,

2) oOrpyHTOBYBATH BUOIp MOAEN IJIsl OMUCY JaHWX Ta OyayBaTH HA ii OCHOBI
NIPOTHO3Y,

3) OLiHUTH sIKICTb BUOPAHOI MOZEN OO ONHCY KOHKPETHUX JaHHX,
4) Bu3HavaTu (HaKTOpPH, sIKi MAKOTh HAHOLIBITNI BIUTMB HA PE3YJIbTAT;
5) 3HIKYBATH PO3MIPHICTh JaHUX Ta NepeO0yaoByBaTH BUOIPKY.

KommnerenrHocTi

Inmezpanvua:

3matHICTL PO3B'S3yBaTH 3amadi  JOCHITHULIBKOTO Ta/ado
XapakTepy y chepi KOMIT FOTEPHUX HayK

Saeanvni (3K):

1. 3natHicTh 10 aOCTPAKTHOTO MUCIICHHSI, aHAJII3y Ta CHHTE3Y.
2. 3maTHICTb 3aCTOCOBYBATH 3HAHHS Y PAKTUYHUX CUTYALsIX.
5. 3gaTHICTh BUUTHCS 1 OBOJIONIBATH CYyYaCHIMH 3HAHHSIML.
Cneyianvni (¢haxosi, npeomemni) komnemeumuocmi (CK):

3. 3pmaTHICTP BUKOPHUCTOBYBATH MAaTeMAaTH4HI  METOIU
(dbopmasizoBaHUX MOAENeH mpeaMeTHOI 001acTi

4. 3patHicTb 30MpaTH 1 aHami3yBaTH [aHi (BKJIIOYHO 3 BEJIMKHMHM), IS
3a0€3MeUYeHHs SIKOCTI MPUHHATTS POSKTHUX PillEHb.

12. BononiHHSA MeTOAaMU TTOJJAHHS 3HAHB 1 BMiHHSI 3aCTOCOBYBATH iX Y CHCTEMAaX
IITYYHOTO 1HTENIEKTY.

1HHOBALIMHOTO

IUIE  aHaN3y

IIporpamni
pe3yabTaTH
HABYAHHS

1. Martn cneuiaji3oBaHi KOHIENTYyajbHI 3HAHHSA, IO BKJIOYAIOTh CYYacHI
HAYKOBI 3100yTKH y chepl KOMIT FOTEPHUX HAYK 1 € OCHOBOIO IS OPUTI HAJIbHOTO
MUCJIEHHSI Ta TPOBEACHHS JOCIIKEHb, KPUTUYHE OCMHCIICHHS IpodJeM y chepi
KOMIT FOTEPHUX HAyK Ta Ha MEXI rajly3ei 3HaHb.

7. Po3pobnstu Ta 3acTOCOBYBaTH MaTeMaTH4YHI
iH(popMaI THIX MOZETeH.

8. Po3pobysaTn MareMaTHdHI MOAEI Ta METOAM aHaji3y NaHuX (BKJIOYHO 3
BEJIUKHUMU).

20. YMITH MpawLroBaTy 13 3ala4aMy MPHHHATTS PiLIEHb Ta 3aCTOCOBYBATH B HUX
AJTOPUTMH MAITUHHOTO HABYAHHS

METOOU ISl aHaJ3y

Kuarouosi ciioBa

Jlinitina perpecis, meron K-HaWOMMKYMX CyCiaiB, KiacTepusallisi, aepena
pillIeHb, METOJ] OCHOBHUX KOMITOHEHT, JIOTICTHYHA Perpecis.

dopmart Kypcy Ounuii
IIpoBenenHs nexwiii, nabopaTopHUX pPOOIT Ta KOHCYJbTaWli IJIs1 KPamoro
PO3YMiHHS TEM
Temnu Temu Kypcy HaBEIEHO B CXE€MI KypPCy HIDKYE.
HincymkxoBuii €K3aMeH B KiHIll CeMeCTpy
KOHTPOJIb, hopMma
HpepexBizuTn Jlns BUBUEHHS Kypcy CTyIeHTH noTpeOyroTh 0a30BUX 3HaHb 3 AMCLMIUIIH

«IIporpamyBanns», «Teopiss HMOBIpHOCTI Ta MaTeMaTUYHA CTAaTHCTHUKAY,

«JliniitHa anrebpay.

HaBuajabHi meToaun
TA TeXHiKH, AKi
oyayThb
BHKOPHCTOBYBATHUCS

Jlexuii, miamor, LTOCTpawis (3 BUKOPUCTAHHSAM Ipe3eHTamli), JabopaTopHHii
METOA Ta MPAKTHYHA poOO0Ta, LTFOCTPALIis Ta JOCTI AHULBKHIA METO.




i 9AC BHKJIAAAHHSA

Kypcy
HeoOxigne JList MpOBEIeHHS JIEKIIi: KOMIT I0Tep, MPOESKTOP.
o0JIaTHAHHS Jlns mpoBeneHHsT J1a0OpAaTOPHUX Ta BHUKOHAHHS 3aBAaHb. komm roTep, OC
Windows, moctym po iHrepHery, R. 3a JOMOBJIEHICTIO 3 BHKIIAQAaueM,
IHIWBIyalibHI 3aBAaHHS MOKYTh BHKOHYBATHCSl 3 BHKOPUCTAHHSM JOBLIbHUX
NPUKJIQTHUX IPOrpaM YU MOB IporpaMyBaHHs, 30kpema Python, SAS tomo. s
oopmieHHs 3BiTiB IPONOHYeThCs BUKOpUCcTOBYBaTH LibreOffice, un MS Office
365, un WinEdt.
Kpurepii OuinHroBaHHs MpoBOAUTHCA 32 100-0aTBHO0 HIKAJIOH).
?:lzgleo;:;zz Ouinka 3a mkanow | Ouninka
ECTS B 0asnax
KOKHOT0 BHAY Ex3amen
HABYAJIbHOI S S
AisIbHOCTI) A BinmiaHO 90-100 BinmiaHO 5
B Hyxe nobpe 81-89
Hobpe 4
C Hobpe 71-80
D 3a10BIIEHO 61-70
3a10BIJIBHO 3
E HocraTHbo 51-60
F (FX)| HezagosinmeHo|  0-50 | HeszamosinbHo| 2

Bbanu HapaxOBYIOTHCS 32 HACTYITHUM CITiBBITHOIICHHSIM:
o NPOTATOM CEeMeCTPy — BUKOHAHHS IHAMBIAYaJbHUX 3aBHaHb 34
BaplaHTamMu: 8 IHAMBIyaJIbHUX 3aBJaHb (MAKCHMAJIbHA KIJIBKICTh OaJTiB 32 KOXKHE
6,25). MakcumanbHa KiibkicTh OamiB — 50. Ha mpoTsisi cemecTpy HEOOXiTHO
BUKOHATH yCl 3aBAaHHs. J{Js1 KOXKHOTO 3aBAaHHS BCTAHOBJICHO TEPMIHU 37adl.
Pobory, sxi 370a0ThCs 13 MOPYLICHHSM TEPMiHIB 0O€3 MOBaXKHUX MPHYUH,
OLIHIOIOTHCS HA HIKYY OLIHKY. 3amizHeHHs 10 7 aHiB —50%, Bia 8 no 14 qHiB —
75 %, Ginbine 14 nHiB — 90%.

Kpurepii ouiHIOBaHHS 1HAWBI IyaJbHUX 3aBIaHb
Kinbkicte 6anis | Kpurepiii oninroBanns

6,25 CTYACHT TOBHICTIO BHKOHAB YMOBH 3aBIAHHS, AITOPUTMH
peai30BaHO MPABHUIBHO, MPH 3aXHCTI poOOTH BIAMOBIAAE HA BCI
3aMUTAHHS, TIOB'SI3aH1 3 TCMATHKOO 3aBJAHHS, TPOBOIUTE YITKUH
aHawi3, MOPIBHAHHA Ta IHTSPIPETALIIO OTPUMAHUX PE3YJIbTATIB,
MPOIOHY € 1HIII MiIXOAM JO BUPIMICHHS MOCTABICHOTO 3aBAAHHS,

5-6 CTYACHT TOBHICTIO BHKOHAB YMOBH 3aBAAHHS, AJITOPUTMHU
pcanizoBaHO MPABUIBHO, HA JCSKI 3aNHUTAHHS, IMOB'SI3aHI 3
TCMATHKOIO 3aBAAHHS

BIAMOBIAAE 3 HEC3HAYHHUMH HECTOYHOCTIMH, MPOBOIUTH AHAI3,
MOPIBHSHHSA Ta IHTCPHPETALII0 OTPHMAHHUX pE3YJIbTATIB 3
HC3HAYHUMH HCTOYHOCTSIMH,

34 CTYJCHT BUKOHAB 3aBIAHHS 3 HC3HAYHUMH MOMUJIKAMH, POTES
CaMOCTIHHO iX BHIPAB/ISLE TA MOXKES MMOSICHUTH, SKIIIO HA HUX
BKAKEC BHKJIAAAY, HA ACAK] 3AIIUTAHHS, IOB'SI3aHI 3 TCMATHKOIO
3aBJAHHS, BIAMOBIAAE 3 HCTOYHOCTIMH, IMPOBOAUTD AHAII3,
MOPIBHSHHS Ta IHTEPHPETALII0 OTPUMAHUX

PE3YIBTATIB 3 HCTOYHOCTSIMH,




2-3 CTYJACHT BUKOHAB 3aBIAHHS YaCTKOBO, AITOPUTMHU PEaTi30BaHO 3
MOMMJTKAMHU, SIKI 4aCTKOBO MOKE BUITPABHUTH, SIKIIIO HA HUX
BKKC BUKJIAZAY, HA 3aIMMTAHHS BIAMOBIAAE 3 TTIOMUIKAMH,
MPOBOJNTD AHATI3, MOPIBHAHHS Ta IHTCPIPETALII0 OTPUMAHUX
PE3YIBTATIB 3 IOMUIKAMH,

1-2 CTYJACHT BUKOHAB 3aBIAHHS YaCTKOBO, AJITOPUTM PEaIi30BaHO 3
MOMUIIKAMH, SKI CAMOCTIHHO HE MOJKE BHIIPABUTH, MECPEBAKHO
HC BIAMOBIIAE HA 3AMMUTAHHS, HC 3JaTHHI MPOBSCTH AHAI3,
MOPIBHSAHHS Ta IHTEPIPETALII0 OTPUMAHHX PE3YIbTATIB;

0 CTYACHT HE BOJOJAIE HABYAJIBHUM MATCPIiaoM 1 HE BHKOHAB
3aBJaHHS
o B KiHLI CeMecTpy — icnut: (opMa ICIUTY — TeCTyBaHHs. MakcuMasbHa

KiTpKicTh OaniB 50. Ha icruTi CTyAeHTY MPOIOHYEThCS BUKOHATH 25 TECTOBHX
3aB/IaHb, KOXKHE 3 AKUX OLIHIOEThCA 2 Oanamu (BiAMOBIAb paBuiibHA) uu O GauiB
(BizmoBi b HenpaBWiIbHA). Ha BUKOHAHHS 3aBIaHb BUAUIAETHCS 30 XBIIIHH.
[TincymkoBa MakcUMalibHa KUTbKICTB Oanis 100

OdiKy€eTbCs, IO CTYEHTH BHUKOHAIOTh 8 MUCHMOBUX POOIT y BUIIIAIL 3BITiB.
OdikyeTbes, O POOOTH CTYAEHTIB OyAYyTh iX OPUTIHAIBHUMH JOCHIKEHHSIMHU
Yl MIPKYBaHHAMHU. BiACyTHICTb TMOCHJIaHb Ha BHKOPHCTaHI JUKEperna,
(babpukyBaHHS I)Kepes, CIUCYBAaHHS, BTPy4YaHHS B POOOTY IHIIMX CTYIEHTIB
CTaHOBJIATb, aje He OOMEXYITb, NPUKIAIA MOMXIMBOI  aKaaeMidHOL
HenoOpodyecHOCTi. BusiBieHHST O3HaK akageMiyHOi HemoOpo4ecHOCTI B
MUCHMOBIH poOOTI CTYACHTA € MIACTABOO I ii He3apaxyBaHHHS, HE3AJIEKHO BiJ|
MacIiTabiB mariaTy 4u oOMaHy.

BinBinaHHsi 3aHATH € BAKIIMBOK CKJIATOBOK HaBuYaHHS. QUiKyeThCs, MO BCI
CTYACHTH BIJIBIJAIOTH yci Jiekuii 1 1abopaTopHi 3aHATTS Kypcy. CTyAeHTH MarOTh
iHpOpMyBaTH BUKJIa/la4a PO HEMOJKIIMBICTD BIBIAATH 3aHATTS. Y OyIb-IKOMY
BUIMAJIKy CTYIEHTH 3000B’s13aHI JOTPUMYBATUCS YCIX CTPOKIB BH3HAUEHHX IS
BUKOHAHHS YCIX BHUAIB NUCBMOBHX poOiT, mependauennx Kypcom. llpu
BIZICYTHOCTI CTyZE€HTa Ha JabOpaTOPHOMY 3aHSTTI O€3 MOBAKHOI NMPUYUHH, HA
HACTYITHOMY 3aHSATTI BiAOyBaeThCS 3aXHCT 1HAMBINYAJbHUX 3aBIaHb 3a TEMOIO
MPOMYIIEHOTO 3aHATTSL.

Yes nmiTepatypa, sSIKy CTYASHTH He 3MOKYTh 3HAWTH CaMOCTiHHO, Oyne HagaHa
BUKJIaJa4eM BUKJIFOYHO B OCBITHIX LUIsIX 0e3 mpasa ii mepeaadi TpeTiM ocodam.
CTyneHTH 3a0XOYYIOTBCSI 1O BHUKOPHUCTAHHS TaKOXK W 1HIIOI JITepaTypu Ta
IDKEpedI, IKMX HEMae cepell PeKOMEHJOBAHUX.

HogiTuka BucTaBJeHHs 6aniB. BpaxoByroTbcst 6anu HabpaHi 3a 1HIUBIAyaJIbHI
3aBHaHHS Ta Oamu MACYMKOBOrO TecTyBaHHs. llpu npomy 00O0B’SI3KOBO
BPAaxOBYIOTbCSl MPUCYTHICTh HA 3aHATTSAX Ta aKTHBHICTb CTYIAEHTa MiJ Yac
1ab0opaTOPHOro 3aHSTTS, HEJOMYCTUMICTh MPOIMYCKIB Ta 3aMi3HEHb HA 3aHSTTS,
KOPUCTYyBaHHS MOOIJTbHUM TeNle()OHOM, TUIAHIIETOM YW 1HIIUMH MOO1TBbHHMHU
NPUCTPOSIMHU T[] Yac 3aHATTS B LIJISIX HE MOB’ SI3aHUX 3 HABYAHHSIM; CITUCYBaHHS
Ta MJIariaT, HeCBO€YaCHe BUKOHAHHSI IIOCTABJIECHOIO 3aBIAHHS 1 T. 1H.

’Konni ¢popmu nopyuieHHs akageMivHOi JOOPOUECHOCT! HE TONEPYIOTHCSL.

IMuTanuga go
eK3aMeHy.

1. ITapamerpuuHi Ta HeMapaMeTPUUHI METOIN OLIHIOBAHHS ITAPaMETPiB.
2. IaTepnpeToBaHiCTh Ta THYYKICTh MOJEI.

3. HaBuaHHs 3 BUUTENIEM Ta HABUAHHS O€3 BUUTEIS.

4. SIxicHI Ta KUIbKICHI JAaHi.

5. AkicTe Mozenni.

6. Komnpomic Mik 3MiIIIEHHSM Ta AUCTIEPCl €0

7. Knacudikarop baiteca.




8. Ilpocra miniitHa perpecisi. Ominka koedimieHTiB. OLIHKA TOYHOCTI OLIHOK
koedimieHTiB. OLiHKa TOYHOCTI MOJENI.

9. bararoBumipHa JiHiiHa perpecis. OuiHka Koe]imieHTiB.

10. JlinifiHa perpecis. SAKiCHI IPEIUKTOPH.

11. Posumpensst miHIHHOI perpecii.

12. JlinifiHa perpecis. [ToTenuiiini mpoOiemu.

13. Knacudikarmis. [ToctHoBKa 3amavi.

14. JlorictuuHa perpecisi. Monens. Ouinka koedimientiB perpecii. [Tobynosa
MIPOTHO3IB.

15. MHoxuHHa (6araToBiUMIpHA) JIOT1CTUYHA PErpecist.

16. JlorictiuHa perpecis as > 2 KJ1aciB 3aJ€KHOI 3MIHHOI.

17. JlinifiHniA quckpuMiHALIMHUK anami3. Bukopucranus teopemu baiteca mis
kyacudikari.

18. JliniiiHMi AUCKPUMIHAHTHUH aHam3 st p = 1.

19. JliniifiHuii AUCKPUMIHAHTHUHA aHami3 s p> 1.

20. KBapparnyHuii AMCKPUMIHAHTHUH aHAII3.

21. IlepexpecHa nepesipka. MHOXKHHA MTEPEBIPKHU.

22. IlepexpecHa nepeipka. LOOCV.

23. Ilepexpecna nepesipka. k-kpaTHa nepexpecHa nepesipka. Kommpomic mix
3MIIIEHHSIM 1 Bapiawiero.

24. IlepexpecHa mepeBipka y BUMaAKy Kiacudikamii.

25. byrcrpan.

26. BuOip ninitinoi mogeni. Bubip ninMHoxuan npeauktopis. Bubip Halikparmol
M AMHOXXUHHA.

27. BuOip nminifinoi mozxem. BuOip migMHOXuHN mpenukTopi. [lokpokoBuii
BUOIP.

28. Bubip mniHifiHOI Mozenmi. Bubip miagMHOXMHM npeaukTopiB. Bubip
ONTUMAJIbHOI MOJIEN.

29. Metoau crucHenHs1. [ pebenesa perpecisi.

30. Meroau ctucHeHHs. Perpecist naco.

31. Meronu crucHenHsi. Bubip mapamerpa.

32. MeToau 3MeHIIeHHS pO3MIPHOCTI. MeTO TOJIOBHUX KOMITOHEHT.

33. MeTronu 3MEHIIEHHS PO3MipHOCTI. MeTO1 4aCTKOBUX HAHMEHIITNX KBAIPATIB.
34. JlaHi 3 BHCOKOI pPO3MIPHICTIO. Perpecis y BeIHKUX pPO3MIPHOCTSIX.
[aTepnperauis pe3yibTaTiB.

35. Heniuiiini moneni. [ToniHOMIiambHA perpecisi.

36. Heniniiini mopmeni. Cximyacti QyHKIIi.

36. Heniniiini mogemni. Perpeciiini crimaitiu. KyckoBi MHOTOUJIEHH.

37. Heniniitni mopneni. Perpeciiini craitan. OOMekeHHs.

38. Hemmuiitni momem. Perpeciiini crutaiinun. Kyckosi Muorounenu. Bubip
KUJIBKOCTI Ta MiCLIE3HAX OJ’KEHHSI BY3JIIB.

39. Heniuitini wMopenm. 3riakyBanbHi  crualinu.  Bubip  mapamerpa
3TJIAKYBAHHS A.

40. Heniniitai moxeni. JIokanpHa perpecis.

41. Heniniitai moaeni. Y3arajbHeH1 aIUTUBHI MONEN Jist pobJieM perpecii.
42. HeniniitHi Mopmeni. Y3araJbHEHI aJAWTUBHI MoOneN IJIsi mpodjem Jyist
kjacu@ikani HHUX mpodIeMm.

43. Moneni Ha ocHOBI aepeB. Jlepea pimenb st mpobyieM perpecii. OOpiszka
mepesa.

44. Moneni Ha OCHOBI AepeB. Jlepesa pimeHs s mpodieM kiacudikarii.

45. Moneni Ha ocHOBI AepeB. IlepeBaru Ta HEIOMIKH.

46. Moneni Ha OCHOBI AepeB. byTcTpamn arperariis.

47. Mopeni Ha OCHOBI AepeB. Bumaakosi Jicw.

48. Moneni Ha ocHOBI AepeB. [ligcunenns.




TiIEePIUIOIUHHL.

50. Jlintitanit MOB, skopcTKe po3aieHHS!.
51. Jlinitinuit MOB, M’ sirke po3aisieHHs!.
52. Heninitinuit MOB, M’ sirke po3aiseHHs.
53. MOB 3 6inbin Hixk aABOMA Kitacamu. Knacugikanist «OquH npoTH OTHOTOY.
54. MOB 3 6inbin Hixk ABOMa Kinacamu. Knmacugikauis «OquH NpoTu BCix».
55. Hapuanus 6e3 Bunrtensi. OCHOBHI pobieMu.
56. HaBuanHs 6e3 BunTens. MeTox roJIOBHUX KOMITOHEHT.
57. Hapuanus 6e3 Bunrtens. Kimacrepusaris Mmetogom k-cepenHix.
58. HaBuanHs 6e3 Buntes. lepapxiuHa KiacTepusaris.

59. Hapuanns 6e3 Buntens. [Ipaktuyni nmpobiaemu KiacTepusarti.

49. Mertoa onopuux BekTopis (MOB). Knacudikarist Ha OCHOBI pO3ALTIOBAIBHOI

OnuryBaHHs

3aBEPIICHHIO KypCYy.

AHKeTy-OLlIHKY 3 METOK) OIIIHIOBAHHS SIKOCTI

Kypcy Oyne HagaHO
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Twx. | Tema, muraH, KOPOTKI TE3U ®dopma 3a | Tepmin
IUSUTBHOCTI BI | BUKOHaHHS
(3amATTS)* aH
* mexiis, HSl,
caMoOCTiiiHa, | ro
TUCKYCISI, I
IpyIoBa
pobora)
1-2 Berynm nmo  crarmctuyHoro  HapuaHHS.  OCHOBH | JIEKIs 4
CTaTUCTHUYHOrO  HaB4YaHHA.  Ilapamerpuyni  Ta
HeTapaMeTpU4yHI METOIM OLIHIOBAHHS IapaMeTpiB.
IaTepnperoBaHicTh Ta THy4YKiCTh Mozeni. HaBuaHHs 3
BUYUTEJIEM Ta HaBUAHHs 0e3 BumTess. SAKiCHI Ta KUTbKICHI
nani. fAxicte momeni. Kommnpomic MiX 3MIIIEHHSM Ta
nucnepciero. Knacudikarop batieca.
1 Berym o R. naboparopHa | 2 | Hacrymue
pobora naboparopHe
3aHATTS
3-4 IIpocra niHitiHa perpecisi. Ouinka koedimieHTiB. OIHKA | JIEKLis 4
TOYHOCTI OLIHOK Koe(dimieHTiB.  OLiHKA TOYHOCTI
mopeni. bararopumipHa miHifiHa perpecis. OuiHka
koedimienTiB. JliniiiHa perpecisa. SKicHI mpeguKTOpH.
Posumpennst miniitHOT perpecii. JliHiiiHa perpecis.
ITorenuitini npodneMu.
2-3 JliniiiHa perpecis naboparopHa | 4 | Hacrymue
pobora naboparopHe
3aHATTS
5-6 Knacugikamis. IloctHoBka  3amadi.  JloricTuyHa | Jekiis 4
perpecisi. Mopens. Omiaka Kkoe(imieHTIB perpecii.

[TobynoBa mnporHo3iB. MHOXHHHa (OaraTroBUMIpHA)
jorictuyHa perpecis. Jlorictuyna perpecist miast > 2
KJIACIB 3aJI€3KHOI 3MiHHOI. JIIHIHHUIA TUCKPUMIHALI HHUHT
aHam3. Bukopucramns Tteopemu  baiteca s
kiacudikanii. JIiHIHHUN TUCKPUMIHAHTHUNA aHAM3 JUIs
p = 1. JliHiAHUH OUCKPUMIHAHTHUHN aHami3 it p> 1.
KBanpatnyauii AMCKPUMIHAHTHHUH aHAJI3.




JlorictuuHa perpecis, JHIAHWUA Ta KBagpaTHUHHUMA
OUCKPUMIHAHTHUN aHam3 Ta Meron K-HaiOmmxdamx
CyCITB.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

ITepexpecHa nepesipka. Muoxuna nepesipkn. LOOCV.
k-kpatHa mnepexpecHa mnepesipka. Kommpomic Mix
3MileHHsM 1 Bapiamiero. IlepexpecHa mnepeBipka y
BUMANKY Knacudikawii. byrcrpan.

JIEKLis

ITepexpecHa nepesipka, byrcTpan.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

8-9

Bubip muitHoi momenm. Bubip  miaMHOXUHH
npeaukTopiB.  Bublp  Hadikpamoi — miAMHOXUHH.
ITokpokosuit Bubip. Bubip onrtumanbHOi Mozemi.
Metonn crucHeHHs. ['peOeHeBa perpecis. Perpecis
naco. Bubip mapamerpa. Meronu  3MEHIIEHHS
po3MipHOCTI. MeTon TroJIOBHUX KOMITIOHEHT. MeTon
YaCTKOBUX HaWMEHIIMX KBaapaTiB. JlaHi 3 BHCOKOIO
po3MipHicTIO. Perpecis y BETMKHUX pPO3MipPHOCTSX.
IHTEepTIpeTanis pe3yabTaTiB.

JIEKLis

8-9

Meronu BUOOPY TIAMHOXKHWHH, TpeOeHEBa perpecist Ta
Jlacco, MeTron TOJIOBHMX KOMIIOHEHT Ta YaCTKOBHX
HAIMEHIINX KBAJIPAaTiB.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

10-11

Heniniitai moneni. [ToninomianeHa perpecis. Cxiguacti
¢ynknii. Perpeciiini crutaiian. KyckoBi MHOroWIeHH.
Obwmexenns. Kyckosi MHOrouwnenu. Bubip kijbkocTi Ta
MICIIE3HAXO/KEHHST BY3JiB. 3IJIQIKyBaJbHI CIUTAHHMU.
Bubip nmapamerpa 3rnamkyBanHs A. JlokanpHa perpecis.
VY3aranbHeHl aAUTUBHI Mozemi i mpodieM perpecii.
VY3aranpHeHl amuTHBHI Mopedl i mpobimeM  Iuis
kyacugikaui HHUX mpobiem.

JIEKLis

10-11

Hemuniiinl Mmozen.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

12

Mopneni Ha ocHOBI aepeB. Jlepesa pillieHb 1St TPOOIeM
perpecii. O0pi3ka nepera. [lepesa pimeHb ais mpodieM
kinacudikanii. Ilepesarm Ta Henmomiku. byrcrpan
arperauist. Bumankosi jicu. ITincunenns.

JIEKLis

12

JlepeBa pilueHs.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

13-14

Meton onopaux BekTopiB (MOB). Knacudikamist Ha
OCHOBI  PO3IUTIOBAJIBHOI  TMNEPIUIOIUHN.  JIiHIHHWUIHA
MOB, xopctke posaineHHs. JliHiitand MOB, M srke
posminenHs. Hemniiinuit MOB, M’srke po3mineHHS.
MOB 3 6inmbm Hik aBoMa kjiacamu. Kiacudikaris
«OmuH nporu oxgHoroy. Knacudikamiss «OnuH mpoTtu
BCIX».

JIEKLis

13-14

MeTtoz ONOpPHHUX BEKTOPIB.

nabopaTopHa
pobora

Hactynne
naboparopHe
3aHSITTS

15-16

Hapuannsi 6e3 Buwmtens. OcHOBHI mpoOjiemu. Merton
TOJIOBHUX KOMITIOHEHT. Kracrepmszauis meromom k-
cepenHix. lepapxiuna knactepuzamis. [IpakTuyni
npobeMu Kiactepusanii.

JIEKLis




15-16

Hasuanus 0e3 Buuresist

nabopaTopHa
pobora




