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BCTYII

MeTta HaBYAJBHOI JAMCHUILIIHM € (QOpMyBaHHS Yy 3700yBadiB BHILOi
OCBITM cHCTeMH O0a30BMX 3HaHb 1 HaBUYOK I OpraHizaiii, MpOBEIEHHS
€KCIIEPUMEHTAIBHUX JOCIIKEHb Ta 00pOOKHU 1X PE3yNbTaTiB MPU JOCIIKEHH1
KUIbKICHUX TIOKQ3HUKIB TOXKCKHOI HEOE3MEKH, a TaKOoX CHCTEMAaTH3allid,
PO3IIMPEHHA Ta 3aKpiljieHHs NpodeciiHuX 3HaHb 1 (OPMYyBaHHS HABUUYOK
CaMOCTIMHOTO BEJICHHS HayKOBO1 poOoTH, JOOCIIIKEHHS Ta
€KCIIEpPUMEHTYBaHHS.

3aBaaHHA ~ HABYAJBHOI  JMCHMIUIIHM €  O3HallOMJIEHHA 3
EKCIIEpUMEHTATbHUMU METOJaMHU TMpPOBEJACHHS HAYKOBHX [OCHIJKEHb Ta
00OpoOKHM iX pe3yabTaTiB, PO3BUTOK NPAKTUYHUX HABUYOK 3 TUIaHyBaHHS,
opraHizaiii Ta TPOBEJEHHS EKCIEPUMEHTAIbHUX HAYKOBHX JIOCHIJIKEHb,
OCBOEHHS  pI3BHMX  METOJIB  aHalily Ta  OOpoOKM  pe3yJibTaTiB
EKCIIEPUMEHTATBHUX HAYKOBHX JOCHIKeHb, O3HAMOMIIEHHA 3 METOJaMHu
noOy0BH OJHO(PAKTOPHHUX, OaraToakTOpHUX MoOjeNed Ta MEepeBIpKU iX Ha
aJIeKBaTHICTb, 3 METOJIaMH TIOMIYKY Ta JOCHIIDKEHHS 3B’SI3KIB  MIXK
EKCIIEPUMEHTATBHUMHU JIaHUMH, a TaKOXX OTPUMAHHS MPAKTUYHUX HABUYOK 3
BUKOPUCTaHHS  KOMIT'IOTEpHOT  TEXHIKM Ui  OOpoOKM  pe3yJbTaTiB
€KCIEPUMEHTAIbHUX HAYKOBUX JIOCII)KEHb.

VY pe3ynbTaTi BUBYCHHS HABYAIBHOIT TUCITUILTIHM 37100yBau BHIOI OCBITH
TIOBHHEH OTPUMATH:

3HAHHS:

— METOJIM IUIAHYBaHHS Ta MPOBEACHHS CKCIECPUMEHTAIBHUX HAyKOBHX
JOCIIIIKEHD I BU3HAUEHHS KIJIbKICHUX IMOKA3HUKIB IMOKEKHOT HEOE3IIEKH;

— MeToau  OOpOOKM  pe3yiabTaTiB  eKCIIEPUMEHTAIBHUX  HAyKOBHX
JOCJTIJIPKEHb;

— MeToau ToOymoBU OMHOGMAKTOPHUX, OararoakTOpHUX MOJACICH Ta
MEePEeBIPKHU iX Ha aJICKBATHICTb.

YMiHHSI/HABUYKH:

— 3aCTOCOBYBAaTM OTPUMaHl HAaBUYKH IS CaMOCTIMHOTO TUIaHYBaHHS,
MIATOTOBKH 1 MPOBEACHHS €KCIIEPUMEHTATHLHUX HAYKOBUX JOCIIIKCHB;

— CaMOCTIHHO TPOBOJIUTH OOpPOOKY EKCIEPUMEHTATbHUX JaHUX TIpH
BU3HAYEHHI1 KUJIBKICHUX MOKA3HHUKIB MOKEKHOI HEOE3IIEKH;

— caMmocTiiHO OyayBatu opHO(akTOopHi, OararodakTopHi MOJeni Ta
MePeBIPATH 1X HA aJCKBATHICTH 3a Kputepisimu CthiofeHTa, dimepa, [lipcoHa;

— BUKOPHWICTOBYBAaTH KOMIT IOTEpPHY TEXHIKY JUIsi OOpOOKHM pe3yJbTaTiB
EKCIIEPUMEHTATFHIUX HAYKOBHUX JOCIIKCHB;

— KUIBKICHUX TIOKa3HUKIB TOXKEXHOI HeOe3nmeku 00’ €KTIB PI3HOTO
MpU3HAYCHHS;
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— pO3poOKH 1 OOIPYHTOBYBAHHSI 3aXO/I1B 3 MOCWICHHS MOXEXKHOI Oe3MeKu
00'eKTIB 00’ €KTax pi3HOTO MPU3HAYEHHS.

KOMYHIKamii:

— noHeceHHs 10 (axiBmiB 1 HedaxiBuiB i1HMOpMaii, igel, mpodieM,
pillieHb, BIIACHOTO JOCBIAY Ta apryMeHTallli;

— BUIbHE CHUIKYBaHHS 3 MHUTaHb, II0 CTOCYIOThCS chepu HAYKOBUX Ta
eKCIEepTHUX 3HaHb, 3 KOJeraMH, IIHPOKOI HAYKOBOK  CILUIBHOTOIO,
CYyCHUIBCTBOM Y IILJIOMY.

BiAMOBINAJBHICTL TA ABTOHOMIIO:

— JEMOHCTpaIlisi 3HAYHOI AaBTOPUTETHOCTI, I1HHOBAIIMHICTh, BHUCOKUM
CTYIHb CAMOCTIMHOCTI, aKaJieMiuHa Ta rnpodeciiiHa J00pOYECHICTh, MOCITOBHA
BIJIITaHICTh PO3BUTKY HOBHUX 17eii a00 MpoIEeciB y MepeoBUX KOHTEKCTax
npodeciiiHOl Ta HaYKOBOT TisUTBHOCTI;

— BIMOBIIAJBHICTD 32 BHECOK /10 MPO(eciitHuX 3HaHb 1 TPAKTUKH;

— 3JIaTHICTh MPOJIOBKYBATU HABYAHHS 3 BUCOKUM CTYIIEHEM aBTOHOMIT,

— 3JIaTHICTH J10 OE3MEePEPBHOTO CAMOPO3BUTKY Ta CAMOBOCKOHAJICHHS.



HNPAKTUYHE 3AHATTSA Ne 1
EKCIHHEPUMEHT AK METOJA AOCJIIIKEHHA

Jlireparypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctyneHTiB. 3anopixoxs: KITY, 2011. 268 ¢
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METOJIM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: HaykoBa aymka, 2001,
435 c.
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ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MoOBIpHOCTEN 1 MaTeMaTuyHa cTatucTuka. Pisue, 2004.

Mera:

1. HaBuanpbHa — BUBYMTH OCHOBU OpTraHizallii Ta IPOBEICHHS
eKCIIEPUMEHTAIBHUX JTOCIIIKCHb.

2. BuxoBHa — BUXOBYBaTH IpodeciiiHi pucH, MOYyTTs BIAMOBIIATBHOCTI;
BUXOBYBAaTH 3aIliKaBJICHICTh JUCIUIUTIHOW, TIParHECHHS OTPUMATH HOBi 3HaHHS
CaMOCTIIHO.

3. PozBuBarowa — mpuabaHHS  HOBUX  3HaHb MO0  OCHOB
eKCTIIEPUMEHTAIBHUX JIOCHIIPKEHbh 3 METOI BHIIICHHS NHTaHb Yy cdepi
MIOKEKHOT OE3MEKH.

IuTaHHA 17151 00TOBOPEHHSI:
1. ExciepuMeHT STk METOJT AOCIIKCHHSI.
2. Po3poOka mutany - mporpaMu i METOIMKHU TTPOBEICHHS €KCIIEPUMEHTY.

Teopernyna yacTuHa:

Excnepument —  ampoOailis  3HaHHS ~ JOCHIJUKyBaHUX  SIBHII B
KOHTPOJHOBAaHUX 200 MITYYHO CTBOPEHUX yMOBax. CaM TEPMIH «eKCIepUMeHT»
(Bim JTATHHCBKOTO — CIpo0a, TOCHTIM) O3HAYa€ HAYKOBO ITOCTABICHHM JOCIII,
CIIOCTEPEKEHHS JTOCTI/KYBAHOTO SIBUIA Y TIEBHUX yMOBaX, IO JIO3BOJSIOTH
6aratopa3oBO BiITBOPIOBATH MOTO MPU MOBTOPEHHI IUX YMOB.

ExcniepuMeHT — BaXJIMBUK €JIEMEHT HAyKOBOI INMPAKTUKH, BBAXKAETHCS
OCHOBOIO TEOPETHUYHOTO 3HAHHS, KPUTEPIEM HOTO JTIMCHOCTI.

ExcnepumeHT — 11¢ cucTeMa omeparlii, BIUTUBY ab0 CIOCTEpPEKEHb,
CIpSIMOBAHUX Ha ojepxkaHHsA 1H(dopMalii Npo 00’€KT MNpHU AOCIITHUIIBKUX
BUTIPOOYBAaHHSAX, SKi MOXXYTh NMPOBOJUTUCH B MPUPOJHHUX 1 MITyYHUX yMOBAX
[P 3MiHI XapakTepy NpOXOKEHHS MPOILIECY.
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ExcniepyMeHT MpOBOASTH Ha 3aKIIOYHOMY €Tari JOCHIIKEHHS 1 BIH €
KpUTEPIEM ICTUHU Teopii 1 rinoTe3. EKCIIepUMEHT TakoX y 0araTb0X BUMAAKaX €
JDKEPEJIOM HOBUX TEOPETHUYHUX JAHUX, SIKI PO3BUBAIOThCS Ha 0asi pe3ysbTaTiB
MIPOBEJIEHOT0 A0CHiAY ab0 3aKOHIB, U0 BUXOJATHh 3 HbOr0. OCHOBHOIO METOIO
EKCIIEPUMEHTY € TIepeBipKa TCOPETUUYHUX MOJIOKEHb (IMIATBEPKEHHSI poOoYoi
TiNOTe31), a TaKOX OLIBII MIMPOKOro 1 TMIMOOKOTO BUBUYEHHSI TEMH HAYKOBOTO
JTOCIIIKESHHS.

ExcnepumeHT — 116 cmOCI0 JOCHIIKEHHS SIBHIL, MPOLECIB IUIIXOM
oprasizamii cHemialbHUX JOCHIAIB, $K1 3a0€3Me4yloThb BUBYEHHS BIUIUBY
OKpPEMHUX YMHHUKIB 32 YMOBH MOCTIHHOCTI 1HIITUX YMOB 200 MOJICITFOBAHHSI SIBUII]
1 polieciB Ha MpakTulll. EkcnepuMeHT Mae OyTy MpOBEJECHUN 3a MOXKIIMBICTIO B
KOPOTKI TEpPMIHHU 3 MIHIMaJbHUMH 3aTpaTaMU 1 3 BUCOKOKO SKICTIO OTPUMaHUX
pE3yNbTATIB.

B MeTononoriuHOMY BIJHOILIEHHI EKCHEPUMEHT TNependavae mepexia
JOCJIJIHUKA B TTACHBHOT'O JIO0 aKTUBHOTO CIOcoOy aismbHOCTI. ExcnepumeHT
POBOJAATH y TAKMX BUMAAKAX:

— y pa3l HeoOXiAHOCTI BIAIIYKaTH B OO ’€KTa paHilie HEBIIOMI
BJIACTUBOCTI;

— Yy pas3i nepeBipKu MPaBUILHOCTI TEOPETUUHUX BUKIIAJIOK;

— y pasi AeMOHCTpAIlii SBHIIIA.

ExcniepumeHT HeMOXIMUBUN 0€3 TEOPETHYHUX IOJIOKEHb, SKI BiH a0o0
HiATBEPKY€E, ab0 CIPOCTOBYE, TOMY € OJHHM 13 HaWBaXIUBIMIUX IUIAXiB
PO3BUTKY CY4aCHOI HAYKH.

Cnemnudika eKCIEepUMEHTAJIbHOTO JOCHIIKEHHSS B HAayKOBO-IOCITHIN
IIPaKTHUII Ma€e TakKi eTaru:

1) KkoHCTaTyIOUNI;

2) hbopMmyrounii;

3) KOperyruuii;

4) KOHTPOJILHHUIA.

ExcriepuMeHT K HayKOBUW METOJ HEOOXITHUN [JIs CHeIiaTbHOTO
BUBYCHHS OKPEMHX IHTaHb 3 yYacTIO THX, XTO ITi/UIATae eKCIepuMeHTy. Moro
peamizailisi mepeadavyae CTBOPEHHS CICHIAJIbBHUX YMOB Ta TPYH 3a TEBHUMH
napamMeTpaMu, SKuX MOTpeOye Timore3a. 3aBAsSKH EKCIIEPUMEHTY anpoOyoTh
HaBYAIbHI TpOTrpamMu 3 PI3HUX MHUCTEIBKUX JUCUUIUIIH, 3’ SICOBYIOTh iX
e(hEeKTUBHICTb.

Po3pi3HSIOTH:

1) excrmepuMeHTH, M0 TMEPEeBIPSAIOTH BIPHICTh TIMOTE3W YH TEOpii
EMITIPUYHO;

2) eKCIEepUMEHTH TIOIIYKOBOTO IIJIaHy, Y XOJIi SIKUX BiOyBaeThcs BimOip
HE0O0X1IHO1 eMIipu4HOi 1H(OpMaLii 1711 YTOYHEHHS 3aIIPOIIOHOBAHOTO.



2. Po3poOka muaHy - @DporpaMm W MeTOAUKH INPOBeJIeHHA
eKCIepUMEHTY.

[Inan-porpama BKJIIOYAa€ HAMEHYBaHHS TEMH JOCIIIKEHHSA, poOouy
rinoTe3y, METOANKY €KCIIEPUMEHTY, MepesiKk HEOOXITHUX MaTepiaiiB, MPUIAIIB,
YCTaHOBOK, CIHUCOK BHUKOHABI[IB EKCIEPUMEHTY, KaJeHJIApHU IMiaH pooiIT 1
KOLLITOPUC Ha BUKOHAHHS €KCIEPUMEHTY. Y psi/ii BUNAAKIB BKIIOYAIOTh POOOTH
3 KOHCTPYIOBaHHS i BUTOTOBIICHHS NIPUJIa/IiB, araparis, MPUCTOCYBAHb.

OauH 3 HaMOUTPII BaXKJIMBUX €TalliB CKJIaJaHHS IUIAHY-NPOrpamMu —
BHU3HAYEHHSI MeTH H 3aBJaHb eKcniepuMeHTy. UiTKO OOrpyHTOBaH1 3aBAaHHs
- 1le BaroMuil BHECOK Yy ixHe pimeHHs. KUIbKICTh 3aBAaHb MOBUHHE OYyTH
HEBENUKHUM. /{711 KOHKPETHOTO €KCIIEPUMEHTY ONTHUMAIBHOI KITbKICTIO € 3-4
3aBAaHHA. Y BEIMKOMY, KOMILIEKCHOMY €KCIIEpUMEHTI X Moxe 0yTu 8-10.

HeobOxigHo mnpaBuibHO BUOpaTH (pakTOpW, IO BapilOOTh, TOOTO
BCTAHOBHTH OCHOBHI W JpPYropsiiHi XapaKTepUCTHKH, IO BIUIMBAIOTh Ha
nochipKyBaHuil mporec. CroyaTtky aHaii3ylOTh PO3PAaXyHKOB1 (T€OpPETHYHI)
cxemu npouecy. Ha ocHOBI 11boro ki1acu@ikyoTh BCi (aKTOpH il CTAHOBIATH 13
HUX yOyTHMI 1O BaXJWUBOCTI ISl  JAHOTO  EKCIIEPUMEHTY  ps/l.
[IpaBuibHU#l BUOIp OCHOBHUX 1 JAPYropsnHux (akTopiB BIAIrpae Ba)xIJIUBY
poNb B €PEKTUBHOCTI €KCIIEPUMEHTY, OCKUIBKH EKCIIEPUMEHT i 3BOAUTHCS [0
3HAXO/DKCHHS 3aJICKHOCTEH MK IUMHU (QakTopamu. Y THX BHUIAIKaX, KOJHU
BaXKKO BiJI[pa3y BUSABUTU POJIb OCHOBHHX 1 APYropsAHUX (HAaKTOPiB, BAKOHYIOTh
HEBEJIMKUM 32 00CITOM MOIIYKOBHUI €KCIIEPUMEHT.

OOrpynTyBaHHsi 3aco0iB BHMIpiB— 11¢  BHOIp HEOOXiTHUX JIS
CIIOCTEPE)KCHB 1 BUMIPIB MPUJIAIIB, YCTATKYBaHHS, MaIllMH, anapariB 1 iH. 3acoou
BUMIPY MOXYTh OyTH oOpaHi cTaHAapTHI a00 y BUMNAIKY BIJCYTHOCTI TaKuX -
BUTOTOBJICHI CAMOCTIHHO.

Jly’ke BiIMOBIAAJILHOIO YaCTHHOK € BCTaHOBJICHHS TOYHOCTI BUMIPIB 1
HOTPIITHOCTeH. MeTou BUMIpIB MTOBUHHI 0a3yBaTHCS Ha 3aKOHAX CIEiabHOT
HayKu — MeTPOJIOTII.

VY MeTonuui 10KIaHO POEKTYIOTh MPOIIEC MTPOBEICHHS eKCriepuMeHTy. Ha
MOYaTKy CTaHOBJISTH MOCHIIOBHICTh (U€ProOBICTH) MPOBEACHHS OTepalliii BUMIpiB
1 cmoctepexeHb. [IoTiM peTeNnbHO OMUCYIOTh KOXHY OIEpalilo OKpeMo 3
ypaxyBaHHSIM 0OpaHuX 3aco0iB [JIi TPOBENEHHA eKcrnepuMeHty. OcoOnmBy
yBary NpuAUIIOTh METOJIaM KOHTPOJIO SIKOCTI Omepalli, 1mo 3a0e3neuyioTh npu
MIHIMAJIBHOMY (paHillle BCTAHOBJICHOMY) KUTBKOCTI BHMIpIB BUCOKY HaJIHHICTH 1
3a7aHy TOYHICTb.

Ha o06csr 1 TpyZOMICTKICTh ICTOTHO BILUIMBA€E BUJ eKcriepuMeHTy. [lomesi
EKCTIEPUMEHTH, K MPABUIIO, MAIOTh ORIy TPYAOMICTKICTb.

[IpoBeneHHsT  KCIIEpUMEHTY €  HaWBaXJIUBIIUM 1  HAWOUIBIN
TPYJAOMICTKHM eTaroM. EKkcriepuMeHTanbHi JOCITiKeHHS HEOOX1THO MPOBOIUTH
BIIMOBIZIHO 0 3aTBEPKCHOI IUIaHYy-IporpaMud M OCOOJIMBO  METOJIMKOIO
excriepuMeHTy. [IpucTynmaroun 10 eKCIEepUMEHTY, OCTaTOYHO YTOYHIOIOTh
METOJUKY MOTO MPOBEACHHS, OCIII0BHICTh BUITPOOYBaHb.



[lpy ckmagHOMY €KCIIEpUMEHTI YacTO BHHUKAIOTH BHIAAKH, KOJHU
OYIKYBaHMI pe3yJlbTaT OACPXKYIOTh II3HIIIE, HDK MEepern0adyacTbCcs IUIAHOM.
Tomy HayKOBelLlb IOBUHEH BUSBUTH TEPIIHHS, BUTPUMKY, HANOJEIIUBICTD 1
JOBECTH EKCIICPUMEHT JI0 OJICPYKAHHS PE3yIbTaTiB.

OcobsBe 3HaYEHHSI Ma€ CYMJIIHHICTb MPH MPOBEIEHHI €KCIIEPUMEHTATbHUX
pOOIT; HENPUITyCTUMa HEeI0ATICTh, IO NPUBOAMUTH 10 OUIBIIMX MEPEKpYUyBaHb,
noMunkaMm. llopymieHHs 0OWUX BHUMOT - 70 TOBTOPHHUX €KCIIEPUMEHTIB, IO
MPOJOBXKYE JTOCIHIIKEHHS.

OO60B'13K0BOIO BHMOT'OIO IIPOBENICHHSI €KCIIEPUMEHTY € BeIeHHA
xKypHaay. Qopma xKypHaITy MOkKe OyTH OBUIBHOI, ajie MOBUHHA IIOHAWKpAIIe
BIMOBIAATH JOCIKYBAaHOMY TPOLECY 3 MAaKCUMalbHOIO (hIKcalli€el0 BCiX
¢dakropiB. Y xypHaii BiazHavyaoTh TeMy HJIP 1 Temy ekcrniepumeHTy, Npi3BUILE
BUKOHABII, Yac 1 Miclle TIPOBEICHHS EKCIIEPUMEHTY, XapaKTePHCTHKY
HAaBKOJIMIITHBOTO CEPEIOBHUIIA, aHl PO 00'EKT EKCIIEPUMEHTY i 3ac00ax BUMIpY,
pe3yJIbTaTl  CIOCTEPEKEeHb, A  TAaKOX  I1HII  JaHi I OIIHKH
OJICp’KYBaHUX PE3yJIbTATIB.

XKypnan notpiOHO 3amOBHIOBATH aKypaTHO, 06€3 Oyab-sIKWX BHUIPABIICHb.
[Ipu opepx aHHI B OJHOMY CTaTUCTUYHOMY psJi pe3yJbTaTiB, IO PI3KO
BIJIPI3HSIOTHCS BiJl CYCIIHIX BUMIpPiB, BUKOHABEIlb TOBUHEH 3alMCcaTy BCi JaH1
0e3 mepekpydyBaHb 1 BKa3aTH OOCTaBUHH, IO CYNMPOBOKYIOTH 3a3HAYCHOMY
BuMipy. Lle 103BOIUTH YCTAaHOBUTH MPUYMHU MEPEKPyUyBaHb 1 KBaTi(iKyBaTH
BUMIpPY 5K BIJMOBIIHOMY peaJbHOMY XOAY IpoIiecy abo sSK rpyOouid mpomax.

OpHouyacHO 3 BHMipaMU BHKOHABEIb MOBHMHEH MPOBOIUTH TMOIMEPEIHIO
00poOKy pe3yibTaTiB W ixHiM a”ami3. TyT 0coOJMBO MOBUHHI NPOSBISITUCS
fioro TBopul 3maTHOCTI. Takui aHami3 J03BOJSIE KOHTPOJIOBATH
JTOCHIPKYBAaHUM  TPOLIEC, KOPEKTYBaTH EKCIEPUMEHT, IMOJIMNIIyBaTH
METOJUKY ¥ MiIBUIIYBAaTH €()EKTUBHICTDb EKCIICPUMEHTY.

BaxxnuBi npu 11boMy KOHCYJIBTAII] 3 KoJieraMHu 10 po0OoTi i 0COOJIMBO
3 HAYKOBUM KEpIBHMKOM. Y  TIpoOIleCi EKCIEPUMEHTY  HEOOXiTHO
JOTPUMYBATUCh BHUMOTH IHCTPYKIIH 3 TIIpoMcaHiTapii, TEXHIIll Oe3NeKH,
MOKEKHINA TPOQLTAKTHUIIL.

Cnouatky  pe3ynbTaTH  BHUMIpPIB  3BOJAATH y  Tabmumi 1O
XapaKTEepUCTUKAX, [0 BapilOIOTh, IJs PI3HUX JOCHIKYBAaHUX MUTaHb. [[yxe
pPETENHHO YTOUYHIOIOTH CYMHIBHI IU(pH. YCTaHOBIIOIOTH TOYHICTH 0OpOOKH
JIOCBITYEHUX TaHUX.

BaxxnuBuM posnisiom MeTonuKu € BUOIp MeTodiB 00poOku ¥ aHasizy
eKcrnepuMeHTadIbHUX JaHnX. OOpoOKa JaHWX 3BOJMTHCS JI0 CHCTEMAaTH3allii
Bcix nudp, xmacudikaiii, aHamzy. Pe3ynbraTH eKCIepUMEHTIB MOBUHHI OyTH
3BeJICHI B 3py4Hi 110 (popMi 3amucu - Tabmwmili, rpadiku, GopMyIn, HOMOTPaMH,
110 JO3BOJISIFOTH IIBUAKO M TOOPOSKICHO 31CTaBIISITU OTPUMAaHI1 pe3yabTaTH.

OcobymBa yBara B METOAMIIl MOBHMHHA OYTH TpHIiICHA MATEeMATHYHUM
MeToAaM O00poOKM ¥ aHadi3y [JaHUX — YCTAHOBJCHHIO EMITIPUYHHX
3aJIeKHOCTEH, anpoKCUMaIlli 3B'A3KIB M1 XapaKTepUCTHUKAMU, 110 BAPiIOIOTh,
YCTaHOBJICHHIO KPUTEPIIiB 1 OBIpUUX IHTEPBAJIB U 1H.



Temu nonosigei 1J1s1 3aC/IlyXOBYBAHHS:
1. CyTHicTb, MeTa, QYHKIII HAYKOBOT'O €KCIIEPUMEHTY.
2. Knacudikauist eKCIepUMEHTIB.
3. MeToaoorist eKCIepUMEHTATbHUX JTOCTIKEHb.
4. 3aranbHi BUMOTH JI0 TPOBEJEHHS €KCIIEPUMEHTY.
5. TunoBi MOMUJIKU B MPOBEJICHHI EKCIIEPUMEHTY.
6. PoOoue Mmiciie ekcriepuMeHTaTopa Ta OpraHizamis eKCIIepUMEHTY.

IIMTaHHA 11 KOHTPOJIIO 3HAHD:

1. HapmaiiTe BU3HAYCHHS: «EKCIIEPUMEHT», «IOCHTIN», «CIOCTEPEIKESHHS,
«METOJINKA EKCTIEPUMEHTY».

2. Merta eKCIepUMEHTY.

3. O3nHaku kinacu@ikalii eKClepuMeHTY.

4. Bumaaky mpoBeJICHHS €KCTICPUMEHTY.

5. Etanu miAroToOBKH 10 MMPOBEICHHS €KCIIEPUMEHTATBHOTO JOCIiKCHHS.

6. O0rpyHTYBaHHS 3aC001B BUMIPIB.

7. YMOBU pO3pOOKH METOIUKH €KCIIEPUMEHTY.

8. ¥ yomy nonsirae oOpoOKa 1 aHaji3 eKCIIePUMEHTATBHUX JaHUX.

3aBaaHHA ISl CAMOCTIHHOI MiATOTOBKHU:
I. BuBunutu matepian JEKILii.
II. [TinroTyBaTH JOMOBIIH 32 TEMOIO:
. Knacudikariis BUiB Ta METO/IIB BUMIPIOBAHHS.
. MeTposoriuni XxapakTepUCTUKH 3aC001B BUMIPIOBaHHS.
. OcHOBHU Teopii MOXHUOOK BUMIPIOBaHb.
. MixxHapojHa cucTeMa OJUHHIE (I3UIHUX BETUIHH.
. Knacudikartiis Ta XxapakKTepUCTHUKH MOXHUOOK.
. Po3paxyHok MoxuOoK Mpu MpsSMUX BUMipax.
. Po3paxyHok MOXuOOoK Mpu HENMPSMHUX BUMIpax.
. CucreMaTH4Hi MOXHUOKM Ta X KOPEKITis.
III. [Iporitu TECTYBAHHS: TECT 1.2. 3a IIOCUJIAaHHAM

https://forms.gle/3bR8hwMhTy8NGAuh6

OO N KW
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https://forms.gle/3bR8hwMhTy8NGAuh6

HNPAKTUYHE 3AHATTSA Ne 2
IHOXUBKH BUMIPIOBAHbD

Jlitepatypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopixoxs: KITY, 2011. 268 ¢

3. Ileperyna O.B., Kanyctsn O.A., Kypuiko O.b. Craructuuna o6po6ka
naHux: HaBY. 1oci0. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTemaTuuH1
METO/IM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: Haykosa nymka, 2001,
435 c.

5. Poranbcbkuit ®@. b., [Hoxkypenka A. A. MaTemaTH4Hi METOJIM aHAIIZY
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Mera:

1. HaBuanbHa — BHWBYUTH OCHOBH CKCIEPUMEHTAIBHUX JOCIIIKCHb,
TEOPIr0 MMOXUOOK.

2. BuxoBHa — BUXOBYBaTH IpodeciiiHi pucH, MOYyTTs BIAMOBIIATBHOCTI;
BUXOBYBAaTH 3aIliKaBJICHICTh JUCIUIUTIHOW, TIParHECHHS OTPUMATH HOBi 3HaHHS
CaMOCTIIHO.

3. PoszBuBaroya — npu10aHHs HOBUX 3HAHB 3 TEOPil MOXUOOK.

IuTaHHA 17151 00rOBOPEHHS:
1. ®i3u4H1 BeTUYUHHU Ta X BUMIPIOBaHHS.
2. [ToxuOku BUMIpIOBaHHS.
2.1. Kimacudikarris moxuOoK BUMipIOBaHb.

Teoperuyna yacTuHa:

1. ®i3n4Hi BeJIMYUHH TA IX BUMIPIOBAHHS.

BumipoBaHHsI — CyKyMHICTh MEPEBAKHO €KCIIEPUMEHTAIIBHUX OIEeparlii,
[0 BUKOHYIOTHCS 3a JOMOMOTOI TEXHIYHOTO 3acoly, 1o 30epirae OJIUHUIIO
BEITUYMHM, IO JO3BOJISIE 3ICTABUTH BHUMIPIOBAHY BEIWYUHY 3 ii OJWHHUIICIO i
OTpUMATH IIIyKaHEe 3HA4YeHHs Beau4yuHU. lle 3HaueHHs Ha3UBalOTh PE3YyJIbTATOM
BUMIpPIOBaHHSI.

Jls BCTAHOBJICHHS BIZIMIHHOCTI B KUTBKICHOMY 3HAUEHH1
Bi10OpaXyBaHOTO 00'€KTa BBEICHO MOHATTS (DI3UYHOT BETUIHHH.

Di3uyHo0 BeJUYNHOKW (DPB) HazuBaeTbCs OJHA 3 BIACTUBOCTEH
¢d13uuyHOr0 00'ekTa (SIBUIA, MPOLIECY), 3arajibHe B SKICHOMY BiIHOIIEHHI MJIs
O0aratboX (I3UYHUX O0'€KTIB, ajie¢ B KUIbKICHOMY BIJIHOIIEHHI 1HAWBIIyaJlbHE
U KOKHOTrO 00'eKTa
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[Tonsitta di3uuHo1 Benuuunu (OB) — onHe 3 HAOUIBIN 3araTbHUX MOHSATH
y ¢13uni Ta merposorii. Ilin @B cmig po3yMmiTH BIacTUBICTb, 3arajibHy B
SKICHOMY B1IHOIIEHHI JIJIsi 0€3J114i MaTepiaibHUX 00’ €KTIB, aje IHAUBIIYyaIbHY B
KUIbKICHOMY BIJHOILIEHHI JUJISi KOXKHOTO 3 HMX. Tak yci 00’€KTH MaroTh Macy i
TEMIIEpaTypy, ajie [Jsi KOXXKHOIO KOHKPETHOro o0’€KTa sK Maca, TakK 1
TEMIIepaTypa pi3Hi 3aJeKHO Bl pI3HUX 00CTABHH.

JUisi BCTAHOBJIEHHSI PI3HULI B KUIBKICHOMY BIJHOIIEHHI BJIaCTHUBOCTEM
KOXHOTO 00’ €KTa BBOJUTHCS MOHATTS «po3mip OBy.

Mix po3mipamu k0xHOI @B iCHYIOTH BITHOCUHHU, SIKI MAlOTh TaKy X caMy
JIOT1YHY CTPYKTYpPY, IO ¥ MK YUCIOBUMH (opMamu (LIUTUMH, paIliOHATLHUMH,
JTIUCHUMHM 4YHCJIaMHU, BEKTOpamu). TOMYy YHCICHHICTh dYHUCIOBUX ¢GopM 3
BITHOCMHAMM MDK HUMHU MOXe ciyryBaTtu mojemno @B, TobTto 6e3miui ii
PO3MIpIB 1 BITHOCUH MK HUMHU.

Moskna BuaumTu Tpu Tpynu @B, BUMIpIOBaHHS SIKMX MPOBOJIUTHCS 3a
NPHUHIIMIIOBO PI3HUMHM MPABUJIAMH.

Jlo mepmioi rpynmu HajekaTh BEIMYMHH, O€3JY PO3MIPIB  SKHX
BU3HAYAIOTHCS 32 BiTHOIICHHSIM THITY «TBEPIHM - M’ SIKHI», «TCIUIC - XOJIOIHEY,
«KHUCTIEe - coJioAke» 1 T. A. Y MaTeMaTulll Taki BIJIHOCMHH OTPUMAJId Ha3BY
«BITHOCUHU TIOPSAJIKY Ta EKBIBAJICHTHOCTI». HasBHICTh MOMIOHMX BIJHOCUH
BCTAHOBIIFOETHCS TEOPETUYHO, BUXOASYH 13 3aTaJIbHO- (PI3MYHUX MIPKYBaHb, a00
€KCIIEpPUMEHTAIBHO, 3a JOTIOMOT 010 3aco0iB BUMIpPIOBaHHS 17§
excriepuMenTaTopa. Tak 6e3 0COOJIMBUX 3yCHJIb MOKHA BH3HAYUTH, IO MiJlb
TBEpJila 3a TyMy, aje BU3HAYUTHU BIIMIHHICTh MiJl 32 TBEPAICTIO 3 1HIIUMHU
MeTanaMu (CBUHIIEM, 0JI0BOM) 06e3 3ac001B BUMIPIOBAaHHS HEMOKIIMBO, TOMY 1110
iX TBEpPIICTh BIAPI3HAETHCS HE3HAYHO.

Jlpyra rpymna BeTUYHH XapaKTePU3YETHCS THUM, 1110 BIAHOIIEHHS MOPSIKY
i1 EKBIBAJIGHTHOCT1 CTOCYETHCS HE TIUIBKHM PO3MIPIB BEJIMUMH, a  BIAMIHHOCTEH Y
napax IMX BEeJIWYMH (TTOTEHIiaJI, Hepris, TeMmreparypa Ta iH.). Tak iHTepBal
TeMIieparyp Oyae OJHAKOBHUM, SIKIO OyAyTh OJHAKOBI BICTaHI MK MOTUIKAMH
Ha IIKaJli pTYTHOTO TepMomeTpa. MoBa iifie He Tpo TeMIeparypy SK CTYIIHb
HarpiBaHHS, a JIUIIE PO PIBHICTH IHTEPBAIIB TEMIIEPATYD.

Jlo TpeTboi Tpynmu BEIWYMH, KpIM 3a3HAUYECHUX paHIlle BHU3HAYCHD,
BIJTHOCSITHCSI XapaKTEePHI BITHOCHHM, K HA3UBAIOTHCS OIEpaIlisiMH, TIOII0HO 70
apuMETHYHOTO JojaTka (MHOXKEHHS Ha M) Ta BHUpaxyBaHHS. Pesymbrar
BIJIMOBIZIA€ CyMi I PO3MIpPiB MEBHOI BUMIPIOBAHOI BeIUUMHU. Jl0 TaKMX BEIMYUH
BIIHOCATBCS: JOBXKHWHA, TUCK, Maca, TepMOJAWHAMIYHA Temmeparypa i T. 1. Jlo
BEJTMYHMH TPETHOI IPYMH MOKHA BITHECTH 1 0€3J114 IHTEpPBATIB PO3MIPIB BEIHUYHUH
JIpyroi rpynu, TOMY IO JJisl HUX MOKJIMBO BCTAaHOBUTHU ONEpaliio, NOI0HY A0
nonatka. Otrxe, 1l BEIMYUHU € HAWOUIbII 3pYYHUMU JJIsI BUKOPUCTaHHS. Tomy
iX 1 HA3UBAIOTh (QI3UIHUMH.

Mix BIACTUBOCTAMH 00’€KTa ICHYIOTh B3a€MO3B’SI3KH. Mojaenb 00’€KkTa
OMHUCYETHCS CYKYIHICTIO PIBHSAHb, SIKI Ha3WBAIOTHCA PIBHSHHIMHU MIXK
BEJIMYMHAMU. Y KOKHOMY PO3J1I1 HAYKU KIJIBKICTh PIBHSIHB 3aBXKIU MEHIIA, HIK
KUIbKICTh BXIIHUX BeJIWYMH. ToMy B OKpemy Trpymny HNPUUHITO BUIUISTH
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BEJIMYMHM, KUIBKICTh SIKMX JOPIBHIOE PI3ZHHII MDK KUIBKICTIO BEJIHYHUH 1
KUIBKICTIO HE3aJIC)KHUX PIBHSIHb.

[li BenuuMHM 1 BIAMOBIAHI iM OJWHHUII BUMIPIOBAHHS HA3UBAIOThHCS
OCHOBHMMM BEJIMYMHAMH 1 OCHOBHUMHU OAMHHUIIIMHU. PemrTa BenmwuunH Ta
OJIMHUIIh, $KI OJHO3HAYHO BH3HAYAIOTHCS YEpe3 OCHOBHI, Ha3MBAIOTHCS
MOX1THUMH.

OB noauIsoTHCS Ha BUMIPIOBaH1 i OI[IHIOBAHI.

BumiproBani @B MoxxyTh OyTH BHpa)K€H1 KUIBKICHO y BUIJIS[I MEBHOTO
YKClia BCTAHOBJICHUX OJMWHUIL BUMIipy. ®PB, I SKMX HEMOXIWBO BBECTH
OJIMHHULIIO BUMIPY, MOXKYTh OyTH TUIBKH OLIHIOBAJIbHUMU (3eMieTpyc -7 Oaiis,
mropm - 10 GaniB, TBEpAICTH 3a MIKaiow Mooca - 5 6amiB 1 T. 1.).

3a Bumamu nosis @B noginsgtoThes Ha 3 Tpymnu:

- pe4yoBUHHI (MacuBH1), TOOTO Ti, L0 OMHUCYIOTh (i3UYHI Ta (i3UKO-
XIMIYHI BJIaCTMBOCTI pEUOBWH, MaTepiaiiB i BupoOiB 3 HuX. Jlo miei rpymm
HAJICOKUTh Maca, IIUIBHICTh (MMMTOMA Bara), CJICKTPUYHUH OIip, €MHICTD,
IHAYKTUBHICTh Ta 1H. [HOmi HaBeneHi ®B HasuBaroTh macuBHUMH. g iX
BUMIPIOBaHb HEOOXIJTHO BHUKOPHCTOBYBAaTH JOJATKOB1 JDKepena eHeprii, 3a
JIOTIOMOTOI0  IKMX (opmyeTbest curHan iHdopmaiii, mo BUMIprOeThes. [lpu
1poMy nacuBHi @B nepeTBOPIOIOTHCS B aKTUBHI, SIK1 i BAMIPIOIOTHCS;

- eHepreTHyHi (aKTHBHI), TOOTO BEJIMYMHM, SIKI OMHUCYIOTh Xapak-
TEPUCTUKHU MPOIECIB MEPETBOPEHHS, Nepeaayl 1 BUKOPUCTaHHs eHeprii. Jlo Hux
BITHOCSITBCSL CTPYM, HaIpyra, MOTY>KHICTb, eHeprisd. LI BenuunHU Ha3MBaIOThH
aKTUBHMUMH. BOHM MOXyTh OYyTH TEpPETBOPEHI Ha CUTHAIM BUMIPIOBAJIBLHOI
iHpopMallii 6€3 BUKOPUCTaHHS TOAATKOBHX JKEPET SHEPTi,

- SIKI XapaKTepu3yITh NPOTIKAHHA TpoleciB y daci. Jlo miel rpymu
BIJTHOCATHCS PI3HOTO BHJY CIEKTPAIbHI XapaKTEPUCTUKH, KOpEAiiHi QyHKIIiT
1T. iH.

3a HAJEXKHICTIO 10 PI3HUX rpyn Gi3UYHUX TporeciB @B nmoainstoThes Ha
IPOCTOPOBO-TUMYACOBI, MEXaH14H1, TETJIOB1 1 T. I.

3a cTyneHeM yMOBHOI HE3aJI€KHOCTI BiJl IHITUX BeNWYUH AaHoi rpynu OB
MOJUISIOTHCS HA OCHOBHI (YMOBHO HE3aJIe’KH1), TMOXigHI (YMOBHO 3ajie’KHi) Ta
M03aCUCTEMHI.

3a HasBHOCTI po3MmipHocTi @B moaiistoThcss Ha po3MipHi, TOOTO Ti, SKi
MaroTh PO3MIPHICTh, 1 6€3PO3MIpHI.

Posmip (bi3munoi) BenmnunHu - KinbkicHuM BMicT @B y manomy o0’ €kTi.
He cnig BUKOPUCTOBYBATH TEPMiH «BEIWYMHA» K KUTBKICHY XapaKTEPUCTHKY
JaHO1 BJIACTUBOCTI, HANPUKIIAJ, Y TEPMiHAX «BEJIUYMHA HAMPYTH», «BEIHMYMHA
Mach» Ta iH. Y TakuX BUNAAKaxX CJiJ BUKOPUCTOBYBATH TEPMIH «PO3MIp
HAIPYTH», «PO3MIP MaCH».

OcHoBHa ((pizmuna) BeamumHa - PB, mo Bxomuth a0 cuctemu OB i
MPUNHATA 32 HE3AJICKHY B/l IHITUX BEJIUYUH 1€ CUCTEMU.

[ToxigHa (dhi3uuna) BenuunHa - OB, 1110 BXOAUTH 40 CUCTEMHU BEJIUYHH Ta
BU3HAYAETHCA Y€PE3 OCHOBHI BEJIMYUHU 111€1 CUCTEMHU.
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Po3MmipHicTh (Di3MYHMX BEIUYMH - BUpPA3, 110 BigoOpakae ii 3B 430K 3
OCHOBHHUMM BEJIMYMHAMHU CUCTEMHU BEJTUYMH.

Po3MipHICTh OCHOBHOI (Di3UYHOI BENMYMHHM - YMOBHUU cumBoil PB y
aHIA CUCTEM] BEJIMYMH.

BaacruBocTi — 116 MEBHI XapaKTEPUCTHUKH, 3JAaTHOCTI, AKI MpUTaMaHHI
TOMY Yd HIIOMY (HI3UYHOMY TLTY.

BumiproBaHHs1 — 3BOJUTHCSA /10 MOPIBHSAHHA NEBHOI BIACTUBOCTI Tija 3
OJUHHMIICIO TaHOT (PI3NYHOI BEIIMINHH.

®di3znyHa BeJUYUHA — BJIACTUBICTH, CIIUIbHA B SIKICHOMY BIJHOIICHHI Y
0aratb0x MarepialbHUX 00 €KTIB Ta 1HAMBIAYyajlbHA B KUIbKICHOMY BiJHOIIEHHI
y KOKHOT'O 3 HHX.

®@izuyHuii mpuaag — 1e TPUCTpid YU 3acid, SIKUM CIIYXUTb IS
BUMIPIOBaHHS MEBHUX (PI3UUHUX BEIUYHH.

2. lloxu0km BUMipIOBaHHS.

[Tporemypa BUMIpIOBaHHS CKJIAJIA€THCS 3 TAKUX OCHOBHUX CTaITiB:

— IPUMHSTTS MOJIEN1 00’ €KTY BUMIPIOBAHHS;

— BUOIp METOAY BUMIPIOBAHHS;

— BUO1p 3ac00iB BUMIPIOBAHb;

— TIPOBEACHHS PO3pPaxyHKIB 3 METOK OOpaHHS YHCIOBOTO 3HAYCHHS
pE3yNbTaTy BUMIPIOBAHHS.

PizHOrO pomy HenoJiKM, BIACTUBI IIMM €Taram, MPU3BOJSATH A0 TOTO, 1110
pe3yabTaT BUMIPIOBAHHS BIAPI3HIETHCSA BiJl ICTHHHOTO 3HAYEHHS BUMIPIOBAHOT
BEJIMYMHM. BennunHy, 110 XapakTepu3ye BIIXWICHHS pe3yJbTaTy BUMIPIOBAHHS
BiJl ICTUHHOTO 3HAYE€HHS BUMIPIOBAHOI BEJIIMYMHHU, HA3UBAIOTh MOXUOKOIO
BHUMIPIOBaHHS.

[ToxuOku € BIACTUBICTIO Oyab-SKOTO BHUMIPIOBAHHS, BOHHU OOYMOBJIEHI
Mi3HABaJbHUM XapaKTEPOM IPOIIECYy BUMIPIOBaHHS BIAHOCHO JIO HAIIUX 3HAHb.
B maymi ciioBo “noxuOka” He Ma€e 3BUYAHOTO 3HAYEHHS YOTOCh HEBIPHOTO.

[ToxuOku, BIacHe, HEe Ci BIIHOCHUTH J0 TTOMHUJIOK €KCIIEPUMEHTATOpa, 1X
HEMOXKIIMBO YHHKHYTH, HAMararouuch OyTH nyxe yBaxHuM. Haiikpare, Ha 110
MOXHa pO3paxoByBaTW — II€ 3BECTH TMOXUMOKM 1O MIHIMYyMY 1 HaJIHHO
po3paxyBaTH 1X BEIUYHUHMU.

[lpyunH, WO NOPU3BOAATH 1O TOSBH TMOXMOOK TMPH BHUMIPIOBAHHSIX,
HaJ3BUYaliHO Oarato. BoHu 3ymoBIcHI:

— HEJIOCTAaTHIM 3HAHHIM BJIACTHBOCTEH JTOCTIIKYBAHOTO 00’ €KTA;

— HEJIOCKOHAJIICTIO METO/IIB Ta 3aC001B BUMIPIOBAHb;

— 30BHINTHIMY BIUTUBAMH (THUCKY, BOJIOTOCTI TOIIIO);

— CyO’€KTMBHMMH BIJIACTUBOCTSMH oOIlepaTopa (EKCIEepUMEH-
TaTopa);

— OKpYTJIGHHSIM pe3yJbTaTiB BHUMIPIOBAHHS IO TAPHUX YH
HEMapHUX YUCEN TOMIO.

14



3BUYaiiHO, OJHUM 3 OCHOBHMX 3aBJaHb MPHU MPOBEICHHI OYIb-SIKOTO
BUMIPIOBAHHS € BUSIBJICHHS Ta YCYHEHHS! NMPUYUH Ta 3aBaj, 110 MPU3BOAATH J0
MOSIBU MOXUOOK.

Mo>kHa 3pOOUTH BUCHOBOK, IO >KOJHE 3 BUMIPIOBAHb, K OM PETEIBHO
BOHO HE MPOBOJWIIOCSA, HE MOXe 001iTHCh 0e3 moxuOok. B 3B’s3Ky 3 TuUM, 110
ICTHHHE 3HAY€HHs BHUMIPIOBAHOI BEJIMYMHM 3aJIUIIAETHCS  HEBIIOMUM,
HEMOJKJIMBO BU3HAYUTH i ICTUHHE 3HAYEHHS MOXMOKM BUMIpPIOBaHHS, TOOTO Ha
MPaKTUI[l MOKHA 3HAWTU JuIIe HAOJIMKEHE 3HAYeHHS MOXUOKH, BUKOHATH il
OI[IHKY.

Takum yuHOM, 10 3a]a4l BUMIPIOBAHHS BXOJUTH HE TUIbKU BU3HAYCHHS
3HaueHHs1 DB, ame Takok ¥ oIliHKa MOoXWOKHU, 110 Oyrna JOMyIIeHa i 4ac
BUMIPIOBaHb. TOMY BHUMIPIOBaHHS BBAXKAETHCS 3aKIHUYCHUM TUIBKU B TOMY
BUIIAJIKY, SIKIIIO BIIOMO, 3 SIKOIO IMMOXUOKOI BOHO 3/1HCHEHE.

2.1. Knacudikauiss noxuOoK BUMIpIOBaHb

Knacudikamito moxuOoKk BUMIPIOBAHHS MPOBOJATH B 3aJ€KHOCTI BiJ
JpKepena BUHUKHEHHS, YMOB TIPOBEJCHHS, XapakTepy BEJIUYMHHU, MO
BUMIPIOETHCS B Yaci, Ta CIOCO0Y BUPAKECHHSI.

- Knacudikania moxndoxy
: 3a-XxapakTepoM
3a-mKepeaoM: 3a'YMOBaMH'| |3a-XapakTepoM BHMiproBaHoi- | |34 -crIocoBoM-
BHHHKHeHHAY | | mpoBeneHHAT BHABIEHHA" BeTHYHHE V- BHpasy"
gaci’
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3a mKepesaoM BUHUKHEHHS

[Toxnbku MeToay BHUMIPIOBaHHS — CHPUYMHEH! HEAOCKOHATICTIO LBOTO
METOJly, & TAaKOX HEJOCTATHICTIO OOTPYHTYBaHHSI MOTO TEOpii, 3aCTOCYBaHHSIM
HaOImxKeHUX GOpPMYII JIJIsl CIIPOIIEHHST PO3PaXyHKIB TOLIO.

15



[ctpyMeHnTanibHa TIOXMOKAa — CKJIaJloBa TOXUOKM BUMIPIOBAHHS —
3YMOBJIEHA HEJOCKOHATICTIO 3aco0iB BuMiptoBaibHoi TexHiku (3BT). La
MOXHUOKA TaKOXK MOKe OyTH 00yMOBIJIEHa KOHCTPYKTUBHUMHM Ta TEXHOJOTTYHUMHU
Henonikamu. Hampukian, depe3 HETOYHICTh BUTOTOBJIEHHSI Ta HECTAOLIbHOCTI
enemenTiB 3BT, HenpaBuiibHE rpalylOBaHHS KA MPUIALy TOILO.

Cy0’exTuBH1 (0COOUCTI) MOXUOKHU — SIK MPABUIIO, € HACIIKOM OCOOUCTUX
BJIACTUBOCTEM crocTepiraua (excrepuMeHTaTOpa), SIK1 3yYMOBJICH1
0COOJIMBOCTAMM MOTO OpraHi3amMy (HEJOCKOHANICTh 30PY, BTOMJICHICTb T

3a yMOoBaMu IIPOBE/ICHHS BUMIPIOBAHb

OcHoBHa mnoXMOKa — TOXMOKa, sfKa BUHUKAE 3a HOPMAJIbHUX YMOB
3actocyBanHsi 3BT (20+£5°C, 750430 mMm. AT. cr., 65£15% - Bosorocrti). Lls
NOXMOKa HOPMYETHCS 1 BKA3YEThCS Y BIANOBIAHUX JAOKYMEHTaX (TEXHIYHOMY
nacnopTi, GopMyssipi).

JlonatkoBa TmMOXHMOKa — OOYMOBIIOETBCSA BIAXWICHHSM OJIHIET 4H
JEKUTbKOX BIUIMBOBUX BEJIMYMH (TEMIIEpaTypH, THCKY, BOJIOTOCTI TOIIO) Bij
HOPMAJLHOTO 3HAYEHHA. 3HA4YEHHS JIOAATKOBOI MOXMOKH, SIK 1 OCHOBHOI,
HOPMYETHCS 1 BKA3YEThCS Y BIIMOBITHUX TEXHIUHUX JTOKYMEHTAX.

3a xapakTepoM BUSIBICHHS

CucrematuyHa moxubka — CKJIaJ0Ba MOXUOKH, KA 3aJUIIAETHCA CTAJIO0
a00 3aKOHOMIPHO 3MIHIOETHCSI MPH MOBTOPHUX BHUMIPIOBAHHSAX OJHIET 1 TiET XK
BeJIMYMHU. BOHA 3ymMoOBII€EHAa BIUITMBOM Ha pe3yJbTaT BUMIPIOBAHHS OaraThboX
¢dakTopiB, A0 AKUX HE YCYHYTO Ta HE MPUHHATO 10 yBaru. L{i pakTopn MOKyTh
OyTu abo MOCTIHHO AIFOYUMHU, a00 3aKOHOMIPHO 3MIHIOBATUCH. B psijii BUTIAIKIB
CUCTEMAaTHYHI TOXMOKH MOXYTh OYTH BH3HAYECHI JOCIIIHMM MOUIIXOM. B
3QJIEKHOCT1 Bl NMPWYUH BUHUKHEHHS CHUCTEMATHYHI MOXWUOKH IMOJUISIOTH Ha
IHCTpYMEHTaJIbHI, CYO €KTHBHI, a TaKOXX IOXMOKH METOAYy Ta IMOXHOKH BiJ
30BHIIIHIX BIUIMBIB. Ha mpakTuili MOBHE YCYHEHHS CHUCTEMAaTHMYHUX MOXHUOOK
HEMOXJIMBE, OTXKE, PE3YyIbTaT OYIb-IKOTO BUMIPIOBAaHHS MICTHThH 3aJUIIKH HE
BUKIIFOYCHUX CUCTEMATUIHUX TMOXHOOK.

BunagkoBa moxmbka — Iie¢ Ta CKJIaJioBa IMOXHOKH, SKa 3a ITOBTOPHHUX
BUMIpPIOBaHb OAHIET W Ti€i K BEJIMYMHU, MPOBEACHUX 32 JIOMOMOTOI0 OJHOTO i
TOTO X TPWIANy, B OJHAKOBUX yMOBaX, 3 OIHAKOBOIO CTapaHHICTIO, 1acTb
PE3YNIBTATH CIIOCTEPEKEHD, 0 MAIOTh (XO0Y HE3HAYHO) BIAPI3HATUCH OJHH Bil
onuoro. Ile Bka3zye Ha Te, MmO mpu OaraTopa3oBUX BUMIPIOBAHHSX PE3yJIbTaTH
CIIOCTEPEKEHB Ta 1X MOXUOKH € BUMAIKOBUMH BETNIMHAMMU.

[TosiBa BUIMaIKOBUX MOXMOOK 3YMOBJICHA CIiJIBHUM BIUTMBOM Ha 3acid Ta
00’ €KT BUMIPIOBaHHS 0araThbOX BUMAJAKOBUX (DAKTOPIB, TOMDK SKHUMH BIICYTHIN
B3a€EMHHI 3B’A30K. [HIIMMU cloBamu, pe3ynbTaT OyAb-SKOTO BUMIPIOBAHHS
“00TsDKEHUN” BUIIAJIKOBUMU TTOXHOKAMH.

I'pyba moxubka — 1e mMoxuOKka BUMIPIOBaHHS, SIKa ICTOTHO IEPEBUIIYE
OUIKyBaHY 3a JIAHUX YMOB MMOXUOKY.
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3a XxapakTepoM 3MIHM BUMIPIOBAHOI BEJIMUUHHU Y Yaci

Cratnyna noxuOka — nmoxuOKa Ipy BUMIPIOBaHHI MOCTIMHOT B Yacl BEIU
yunu. Hanpukiaa, noxuOka BUMipIOBaHHS TIOCTITHOTO CTPyMY TOIIIO.

JluHamiyHa moXuOKa — PI3HUL MK MOXHMOKOI B JUHAMIYHOMY PEXHUMI
(moxubka mpu BUMIPIOBaHHI 3MIHHOT B Yacl BETMYMHH) 1 CTATUYHOIO MOXUOKOIO,
sIKa BIJIMOB1Ia€ 3HAYEHHIO BUMIPSIHOT BEJIMUUHU Y BIATMOBIIHUNA MOMEHT Yacy.

3a cnocoOoM BHpazy

AbcomoTHa ToXMOKa BHUMIPIOBaHHA — L€ anredpaiyHa pi3HULS MIK
OTPUMAaHUM TpPU BUMIPIOBAHHI 3HAYECHHSM Ta ICTUHHUM 3HAYEHHSM
BUMIPIOBAHOI BEJIMYMHHU:

AX = X — X (2.1)

ne: A X — abcotoTHa MOXMOKa BUMIPIOBAHHS; Xz — PE3YJIbTAT BUMIPIOBAH
HS;
X — ICTUHHE 3HAa4Y€HHSI BAMIPIOBAHOI BEJIMYHHHU.

OCKUTbKM ICTUHHE 3HAYEHHS BUMIPIOBAHOI BEJTMYMHU HEBIZOME, TO HOTO
3aMIHIOIOTh Ha JiiCHE (ke Mae OyTH HAOIMXKEHUM 10 ICTUHHOrO). Takum
uypHoM, A X BuszHavyaeTHCH:

A X=X — X, (2.2)

ne X, — NiificHe 3HaYeHHS] BUMIPIOBAHOI BEJIMUUHH.

AOconmoTHa TOXMOKa BHM3HAYAETHCSI B OAUHUIIX BEIUYUHHU, SKY
BUMIPIOIOTH;

BinnocHa nmoxuOka — BiTHOIIIEHHS a0COIIOTHOT MOXUOKH BUMIPIOBAHHS 10
ICTUHHOTO 3HAYEHHS! BUMIPIOBAaHOT BEJIMYUHH:

5. =2 100%

X (2.3)

BigHocHa moxuOka BHpakeHa B 0€3pOo3MIpHUX OAMHUIAX (abo vy
BIJICOTKAX).

Ha mpakTuiii 3amicTe ICTUHHOTO 3HAaY€HHS BUKOPHUCTOBYIOTH MiHWCHE
3HAYCHHS;

[IpuBenena moxuOka — BIAHONMICHHS aOCOMIOTHOI TMOXHOKH [0
HOPMYIOYOTO 3HAYCHHS BUMIPIOBAHOT BEJTUYNHU:
AX
V= X—
Hop (2.4)

ne  "°F - HOpMyro4e 3Ha4YCHHS.

Hopwmytoue 3HaueHHSs TPUHMaIOTh PIBHUM:

JUIS 3ac00iB BUMIpPIOBaHb, y SKHX HYJIbOBA BIAMITKA 3HAXOJHUTHCS Ha
Kparo a0o0 3a MeXaMU IIKaJIl, — KIHIEBOMY 3HAYCHHIO /Tianma3oHy BUMIPIOBaHb;

SKIIO HYJIhOBA BIIMITKA 3HAXOJUTHCS B MEXKax Jiana3oHy BUMIPIOBaHb, —
CyMi KIHIIEBHX 3HAY€Hb J1alla30Hy BUMIPIOBAHb;

JUISL BUMIPIOBIBHUX MpPUJIAAIB 3 CYTTEBOIO HEPIBHOMIPHICTIO IIKAJIH
HOpPMYIOYE 3HAUEHHS BCTAHOBIIOIOTH PIBHUM B YCIA JOBXKHHI IIKamud abo ii
YaCTHHI, BIAMOBIIHIN A0 Aiara3oHa BUMIPIOBaHb.
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Knacuikauia BMMIpIOEaHb

33 XapakTepom

3a cnocobom

3a yMmoBamK, Wo

3a cnocobom
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Biﬂi’g’égi& OTPMMAHHA De3YNETATIE BWZHAYAKTE TOUHICTE EWDEHEHHA DE3yNLTATIE
BEMWUMHM B YaCy EWMIDHESHE pE3yNLTaTy EMMIDHIBAHE
CTATHYHI NpAMi BHMIPHIBAHHA abcTpakTHI
BMMIpHIEEHHA EMMIpHIBaHHA MAKCHMATERD BMMIpHIEEHHA
MOHIHEO]
TOYHOCTI
AWHAMIYHI HEMpAMI BiAHOCHI
BMMIDHIBAHHA BUMIDHIBaHHA KOHTPOMNBHO- BUMIDHEAHHA
nepesipoyHI
EHMIDK
CYEYMHI
BUMIDHIBaHHA o
TEXHIYHI
BUMIDHIBAHHA

Puc. 3aranbHa knacudikauiss BUMipIOBaHb.

CMiNBHI
BUMIDHIBaHHA

OCHOBHI OUiHKW AKOCTI BUMipKOBaHE

OGrpyHTOBaHicTe abo BanigHicTb
BEWUMipHBAaHb — €KBIBANEHTHICTE BUMIPHBaHb
XapakTepucTMKaMm BMMiploBaHoro ob'exkta (Mipa

BIQNOBIQHOCTI OWIHOK, OTPMMaHWX Yy NMpoLUeci
EMMIPHEBAHHA, YABMEHHAM NP CYTHICTb
BNAcTUBOCTENW AocNioKyBaHUX ob'EKTIB Ta X

HagidnicTe — ue
XapakTepucTHKa, Wo

pesynsTaTie

BioDpaxaE CTIAKICTD |
Y3rOIKEHIC T OTPUMAHMX

- . BHMMIPHBAHHA. ]
poni B 4OCNIIHYBaHUX Npouecax).
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i 1. HagiAHicTe-cTiAKiCTE XapakTepusye cTabINEHICTE pe3yneTaTtie y Yacl ]
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' 2. HapiHicTb-eKBIBANEHTHICTL XapaKTepH3ye IAEHTUYHICTE Pe3yneLTaTis, ]
| OTPMMaHWX ASKINBKOMa aHANorNYHMMK IHCTRYMEHTaMM |
(] ]
T TSRS TSRS EEEEEEEEEEEE s EEEEEEE LY
- - - - - !

3. HagiAHicTe-y3rogKeHicTe xapakTepM3ye y3roQeHICTe MyHKTIB P

IHCTPYMEHTY

Puc. OCHOBHI OIIIHKH SIKOCTi BUMipIOBaHb.



Tunw BanigHocTi

s D' ~ ™
3oBHIWHA XapakTepusye cnpuiHATTA 0D'eKTamMK TIET reHepanbHOI
BanigHicTe CYKYNHOCTI, AKY NepenbaYacTecA OoCNigHYBaTKH
\ Y, \ y,
g Y g n ] '
. OKAa3YE, HACKIMbBKKW MYHKTW ANA NpOBE0EHHA
SmicTosHa ’ BUMI POEIE.HHHYBi nc;céi aH:rpr -
BanigHicTb MIPIOE - A
L ) CYTHOCTI BUMIPHOBAHWX XAPAKTEPHUCTUK )
LS
r ™) 4 ™
Emnipu4Ha Posrnagae AKICTb IHCTPYMEHTY 3 No3MUiT BIANoBIAHOCTI
BanigHicTe OTPMMAHKUX PE3YNETATIE MEBHUM CTAHA3APTAM
\, J \ /
Fa . N = .
( h Posrnagae BiANOBIAHICTE BUMIPHBAIEHAIO h
KoHuenTyaneHa IHCTPYMEHTY TOro KoHUenTy (BnacTMBOCTI), ANA
BanigHicTL BMMIPIOBaHHA abo OUiHIBAHHA AKOro BiH ByB
\ J L BUKOHaHWIA )
' A - A
. OUIHIETLCA 33 34IDHICTH KOHHOM NYHKTY
OUCKpUMIHAHTHA . : . . .
e EMMIPHOBaNEHOM IHCTPYMEHTY BigobpaxaTi MIHAMBICTb
BUMIPHBANBHWUX XapakTepUCTUK
. S " vy

Puc. Tunm BasgigHocTi.

Knacudpikayia BMMIPIOBaNEHKMX WKan

— MeTpuyHI HemeTpu4Hi —
HopmatueHa IHTepeanbHa | —
MNopagkosa BigHocHa ]
AbconwTHa —

Puc. Knacudikaniss BUMiproBajJbHUX HIKAJ.



Temmu nonosige 1/ 3aC/IyXOByBaHHS:
. Knmacudikauis BuaiB Ta METO1B BUMIPIOBAaHHS.
. MeTposoriyHi XxapakTepUCTUKH 3aC001B BUMIPIOBAHHS.
. OcHOBHM Teopii MOXUOOK BUMIPIOBaHb.
. MixkxHapoHa cucTeMa OAMHUIb (PI3UYHUX BEJIUYHUH.
. Kinacudikauis ta xapakTepuCTUKU TOXUOOK.
. Po3paxyHok nmoxu0ok npu npsiMux BUMIpax.
. Po3paxyHok nmoxu0Ook npu HEmpsiMUX BUMIpax.
. CucreMaTHyHi MOXUOKH Ta X KOPEKITis.

0N DNk~ W~

ITMTaHHA 1 KOHTPOJIO 3HAHb:
. llo Take ¢izuyna BenuurHa?
. Ha sx1 3HaueHHs NOAUIAIOTH (Pi3UYHI BETUYUHU?
. Cucrema OJJMHUIL BUMIPIOBaHHS.
. Mixknapo/iHa cucTemMa OJIMHULIb.
5. SIxi iCHYIOTH BUMIPIOBAHHS 32 XapaKTepOM 3HAXOJKEHHS 3HAYCHHS

A W —

BEJIMYMHU, 110 BUMIPSIOTH?

6. Knacudixkaris MetoaiB BUMiproBaHHS (H13UWYHUX BETUUYMH.

7. NaiiTe 3arajibHe BU3HAUCHHS TOXUOKH BUMIPIOBAHb.

8. SIki iICHYIOTh OXMOKH 32 YMOB MPOBEACHHS BUMIPIOBAHB?

9. SIki icHYIOTh MOXUOKH 32 XapaKTEPOM BHUSIBICHHS?

10. J[laiite Bu3HAaueHHs MOXMOKaM BIA TUMYAaCOBOIO XapakTepy

BUMIPIOBAHOI BEJIMYUHHU.

3aBaaHHA IJI9 CAMOCTIHHOI MATOTOBKH:
I. BuBunutu maTepian nmomnepeHboi JeKIlii Ta MPaKTUIHOTO 3aHATTS.
II. IIpoiitu TE€CTYBaHHSI: TECT 2.2. 3a MOCUJIAHHSIM

https://forms.gle/uRLttRa7Pz3bqvWMA
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https://forms.gle/uRLttRa7Pz3bqvWMA

HNPAKTUYHE 3AHATTSA Ne 3
KJACHU®IKAIIS JAHUX TA CHOCOBH IX OTPUMAHHSA

Jlireparypa:

1. Kaparogosa O.0., Poxok B.J[. JlocnimxkenHs omneparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopixoxs: KITY, 2011. 268 ¢

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6po6ka
naHux: HaBd. 1oci0. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTemaTuuH1
METO/IM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: Haykosa nymka, 2001,
435 c.

5. Poranbcbkuit @. b., lokypenka A. A. MaremaTHuHi METOJU aHANI3y
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Mera:

1. HaByasibHa — BUBYMTH KJIacU]iKaIlil0 JJaHUX Ta CIOCOOM iX
OTPUMAaHHS JUIsl TOJAJIBIIOT 0OPOOKH Ta MpeICTaBICHHS.

2. BuxoBHa — BUXOBYBaTH IpodeciiiHi pucH, MOYyTTs BIAMOBIIATBHOCTI;
BUXOBYBATH 3aI[IKaBJIEHICTh JAMCIUIUIIHOI, MIPArHEHHs] OTPUMATH HOBI 3HAHHS
CaMOCTIIHO.

3. Po3BuBarw4a — MpUBHMBATH HABHYKH HAYKOBOTO IMIJIXOAY Yy BHUpIIICHH]
3a7a4 3a0e3neYeHHS [T0KEKHOT OE3IEKN.

IuTanHs AJ51 0OTOBOPEHHS :
1. Tunu BXiZHUX JAHHX.
2. Knacudikarist JaHux.
3. 3aBmaHHS Ta METOAM Kiacudikallii TaHuX.

TeopeTnyHa yacTHHA:

Jlani - 1e CyKyIHICTh (haKTiB, IOB’S3aHUX 13 YHCIIAMH, CHMBOJIAMH,
300paKEHHSAMH, a TAKOXK CIIOBAMH.

3 TeXHIYHOI TOYKH 30py, KIacH(IKaIlis JaHUX — II€ TPOIeC OpraHizamii
JaHWX 3a BIIMOBIIHUMH KaTEropissMH, TaKUMH SK MeTajlaHi, Thn (aiiry Ta
BMmicT. lle mo3Boisie KopuwcTyBauaM 3HAXOAWTH CBid HaOlp MaHWX OUIBII
ebekTnBHO Ta TOYHO. Kiacudikaiis JaHUX TaKOXX BIPOBAIKYETHCS IS
3aXUCTy TOB’S3aHUX JAaHUX, OCKUIBKHA Pi3HI (OPMU JAHWX MOKYTh BHMAaraTu
YVHIKQJIbHUX 3aXO0/I1B 3aXUCTY.
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1. Tunu BXiZTHUX JaHHUX.

XapakTepUCTUYHUM ONUC — HalmomupeHimuidi Bumanok. KoxeH o0'ext
OMHCYETHCS HAOOPOM CBOIX XapaKTEPHUCTHK, SKI HA3MBAIOTHCS O3HAKAMM.
O3Haku MOXXYTh OyTH YUCIOBUMH 200 HEUUCIOBUMHU.

Martpuns BigctaHer MibK o0'ektamu. KokeH 00'€ekT omucyeThes
B1JICTaHSIMU JI0 BCIX IHIIUX 00'€KTIB HABYAJIBHOI BUOIPKH. 3 IIUM THUIIOM BXITHHUX
JaHUX TMPaLIOIOTh AESKI METOJIH, 30KpeMa, METO/ HalOIMK4YUX CyCiliB, METO.
MOTEHLIHHUX (DYHKIIIH.

Yacosuii psig ab0 curHall € mOCHIAOBHICTh BUMIPiB y yaci. KoxeHn Bumip
MOXKE TMPEACTABIATUCA YHUCJIOM, BEKTOPOM, a B 3arajbHOMY BHUIAJAKY —
XapaKTepUCTUYHUM OIMHMCOM JIOCHIJIKYBAHOTO 00'€KTa B 1I€H yac vacy.

3o00paxenHs abo BiIeOps/.

3yCTpI4aroThCs 1 CKJIQIHIII BUMAJAKU, KOJU BX1JIH1 1aH1 IPEACTABISIOTHCS
y Buriani rpadis, TEKCTIB, pe3y/ibTaTiB 3amuTIB 10 0a3u daHux, 1T.A. Sk
NpaBWJIO, BOHU TMPHUBOMASTHCS 1O MEPIIOr0 abdo0 APYroro BHUIMAJKY MUISIXOM
nornepeHb01 0OPOOKH TAaHUX Ta BUIIYYEHHS XapaKTEPUCTHUK.

2. Knacudikauia 1aHux.

Knacudikaris 1aHux Ha OCHOBI THITIB JaHHX.

OOuncrneni gaHi — IIe OTpMMaHI JaHi3a pe3yJbTaTaMu po3paxyHky. Illo
CTOCYETBhCS TOTO, IO BKJIIOYEHO JI0 OOYHMCICHUX JaHWUX, TO 1€ BIJCOTOK,
MOB'SI3aHUM 3 TIEBHUM OOCSTOM JIaHUX.

JlaHi BHMIpIOBaHHS — II¢ JaHIl, SKi BKa3ylOTh Ha IIEBHUH po3Mip abo
3HaueHHs. Lle 3HaueHHS Moke OyTH y BUTIIsAl nudp abo OyKB, sKi, SIK IMPaBHUIIO,
JA0Th HAYaJILCTBO JJIS afpecallii mpaliBHHKaM IIIiCIIsI TOTO, SK KepIBHUK paHiIIe
IIPOBOJIUB Pi3HI IMEPEBIPKU 3BITIB PO PE3yJIBTATH POOOTH IIUX MPAIIBHUKIB.

Knacudikaris 1aHux BUXOISIYH 3 XapaKTepy JaHUX.

KinpkicHi nani — ne knacudikaiisgani Ha OCHOB1 CYMH.

SIkicHI JaHi — 1 JaHi€ MPOTUJICKHICTIO KITBKICHUX JaHuX. SIKiCHI JTaHl —
Ile AaHi, kiaacudikalisd SKHX OTpHMaHa Ha OCHOBI 3B’S3KIB YM BIJHOCHH, IO
CTOCYIOTBCS SIKOCTEH, SKUMHU BOJIOIIE XTOCh YH IIOCh.

Knacudikaris 1aHux Ha OCHOBI JDKEPEN JaHUX

BryTtpimHi naHi — 1e BuXigHI naHi abo cnpaBxkHi. Lle BHyTpimHi JaHi,
OTpUMaHi 3a pe3ylbTaTaMH JOCHIPKEHb, TMPOBEACHUX HUM CaMUM.
JlocnimKeHHs] MPOBOAMIOCH 06€3 JOMOMOTH YM BTPYYaHHs 3 OOKY iHIHMX. Tomy
111 JJaH1 € OPUTTHATFHUMHU 200 CyTO HOT'0 BIIACHUMH POOOTaMH.

30BHIIIHI AaHI — 1€ JaHi, SKHX HEMae€ crnpaBxkHi. TyT HE OpHUTiHAIBHO,
OCKLThKM JaHi Oynu OTpHMaHi Ha OCHOBI OIIHOK, 3poOseHux iHmmMH. OTKe,
XTOCh MOe€ MPOCTO BUKOPUCTOBYBATH 111 JIaH1 IJI CBOIX I[IJIEH, HABITh SKIIO I1€
B OCHOBHOMY HE€ caml JaHi, a JlaHi, 310paHi HIIUMHU JOAbMU. TEOpEeTHUHO
30BHINIHI JJaH1 JUISITHECS HA ABa, BKIIOYAIOYH:
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[lepBuHHI 30BHINIHI JaHl a0o0 30BHIIHIA mpaiimep nanux. L{i nani €
CYMDKHMMM JaHUMHU3 YCHUM MOBJICHHSM Y (OpMI CIiB IHIIMX JIIOJEH, SIKI €
BJJACHUKaMM JaHMX. T0OTO Ll JaHl OTpUMYIOTH 13 1H(pOpMamii TOro, XTo €
OpUTTHAIBHUM JOCTITHUKOM JAaHUX.

Bropunsi 30BHimHI gaHi. Lli gaH1 € oTpuMaHUMU TaHUMH BiJl 0COOH, siKa
HE € BJacHUKOM aAaHuX. OTxe, JIOJAMHA, sIKA BUKOPUCTOBYETHCS B SKOCTI
MMOCHWJIAHHS B IIUX JaHUX, IOXOJUTH HE Bl JTOCIITHUKIB, a BIJ IHIIUX JIOACH, SKI
TaK0 MOXYTh OTPUMATH 1H(GOPMAIIIIO PO L1 JaH1 BiJ IHIIUX JIIOJEH TOLIO.

Kunacudikaris nanux 3a yacom 300py

Jlani mepepi3 e AaHi, W10 TMOKa3ylTh 1H(MOPMAIIONIOAO0 TMEBHOTO
MOMEHTY.

JlaHi yacoBWiA psJ SKAKW TaKOX HA3WBAETHCS TEPIOAMYHUMHU JaHUMH
KOJIEKI[15, TOCUJIAI0UHCh Ha Mepiosi abo yac BiJ 4acy iICTOPUYHO.

3. 3aBaaHHs Ta MeTOaM Kiaacudikauii JaHUX.

VY 3aranpHOMy BHMMAaKy Kjacupikamicro (po3dmizHaBaHHSAM 00pa3iB)
HA3UBAIOTh MOAUT JOCHIKYBAHOT CYKYITHOCT1 00’ €KTIB Ha OJHOPIJHI B IEBHOMY
po3yMiHHI rpynu (kiacu) abo 3apaxyBaHHsS KOXKHOTO 13 3aJlaHOi MHOXKHUHH
00’€KTIB 710 JIEAKOTO 13 3a3/aJierib BiOMUX KJaciB. [lpu 1iboMy BHPI3HSIOTH
TpU TPYIHU 3aBAaHb: TUCKPUMIHAIlIIO, KJIAcTepHU3allilo i rpymyBaHHa. OcTaHHI
JIBI TPYIIU € OJM3BKMMHM 32 METO0 (ITOALT TaHWX Ha Kiacu abo rpymnu OJU3bKHX
y MEBHOMY PO3YMiHHI 00’ €KTIB), a TaKOX 3a aJlropuTMamu. AJle TPUHIIUIIOBA
PI3HUIT MK HUMH TIOJIATa€ y TOMY, IO y TIEPIIOMY BHITQJIKy MEXI KJIACIB €
OPUPOJAHMMH, a y JPYroMy — YMOBHMMH H iX MOXHA BCTaHOBIIIOBATU
cy0’ €KTHBHO.

[Ipu moOymoBi MeTOAIB PO3B’sA3yBaHHS IIi€l 3a7adi 3a3BUYall MpParHyTh
MIHIMI3yBaTH WMOBIPHICTh HempaBWiIbHOI Kiacudikaiii. g 11p0ro Mo’kHa
noOyayBaTu pyHkiro BTpat C( | | 1), 110 XapakTepu3ye BTPAaTH BiJ IOMUIKOBOTO
3apaxyBaHHs 00’€kTa i-ro Kiacy 1o j-ro kiacy [4]. IIpu i = 6epyts ¢(j|1) =0,
ampu I #j—c(]j|1) >0 . fkmo KiTbKICTh TaKUX TMOMHIJIOK € M( | | 1) , To
3arajbHl1 BTpaTH:

E K
Cp=>"2cljli)m(jli),
il jil
7€ N — KUTbKICTh KIIacU(iKOBaHUX 00’ €KTiB; K — KUTBKICTh KJIaCiB.
Bennuuna Cn 3anexuts Bim N. [ yCyHEHHS TaKoi 3aJ€KHOCTI MOXHA
BBECTH TTUTOMI BTpaTH (y pO3paxyHKy Ha OJWH O0’€KT) 1 MEpEeHTH 10 TPaHMUIII

mpu N — oo . Toni:
EOE k

C=1im(C,/n)=3 5,3 c(j7)P(jl1)=T n,C".

H—m il j-l il

Je m — ampiopHa WMOBIpHICTH (muTOMa Bara) i-ro kmacy, P( j | 1) —
IMOBIPHICTh TOMHJIKOBOT'O 3apaxyBaHHS 00’€kTa i-ro Kjacy -0 |-TO Kiacy,
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BenmunHa C(i) BU3HAYae cepeqHi BTpATH Bil HENMPAaBWIBHOI KiacuQikarrii
00’€KTIB 1-TO KJacy.

VY OarathoX BUNAJKaxX BTPATH € OJHAKOBUMH JUIsl OyIb-sIKOi mapu i Ta j,
TOOTO:

c|jli)=cy=comst (i=]).

Tonai miHiMI3awis GyHKIIT BTpaT €KBiBaJeHTHA MaKCUMI3allii IMOBIPHOCTI
k
S mP(i)i).

npaBWiIbHOT Kiacuikaiii, ska JOpiBHIOE ™ 3 ormAny Ha ue, NOpH
noOy0B1 mpouenyp kiacudikaiii 4acTo Po3B’A3yIOTh 3ajady MiHIMI3aIlii
NMOBIPHOCTI HEMIPaBUIIbHOT KIacuQiKallii:

£=1—£n,?(f i).

Co il

Ha pesympraT Kknacudikamii I1CTOTHO BIUIMBAIOTH THUIH  KJAcCIB.
HafiyacTinie BHOKPEMITIOIOTh TaKi THITH:

1. Knac Tuny sigpa, abo 3rymeHHsi. Y 1[bOMY BHITJIKy BC1 BIICTaHI MK
00’eKTaMU BCEpENMHI KJIacy € MEHIIUMM, HDK iX BIICTaHI 10 OYJIb-sIKOTO
00’€KTa, 1[0 HE BXOJIUTH J0 IBOTO KJIacy.

2. Knacrtep, abo 3rymieHHsi y cepeanbomy. CepenHs BiICTaHb MIXK
00’ekTaMU BCEpeAMHI KJIaCy € MEHIO, HDK iX cepelHs BIJICTaHb J0 BCIX
IHITUX 00’ €KTIB.

3. s kaacy TNy cTpiukM icHye Take € > (), 1110 B IbOMY KJ1aci € Xo4ya 0
OJIUH 00’€KT Xi, /U1 SKOro BiJICTaHb 0 OYyAb-fKOI'O I1HIIOrO 00’€KTa IHOTO
kiaacy X dij < g, a BigcTaHb a0 Oyab-skoro o0’ekrta XK, 110 He HAJICKHUTH 10
1oro Kiacy, dij < e.

4. XapakTepUCTUUHOIO BJIACTHUBICTIO KJAacCy i3 LEHTPOM € iCHYBaHHS
TMIeBHUX I'PAHMYHOTO 3HadeHHs R i Touku X y NpocTopi O3HAK TAKUX, IIO Y
OaratoBUMipHOMY Inapi pajgiyca R 3 IHeHTpoM B Touli X MicTaThCcA Bei
€JIEMEHTH IIbOT'0 KJIacy ¥ HeMae eJIEMEHTIB, SIKi He HaJIe)KaTh 10 HbOTO.

Cnig 3a3Ha4YUTH, WMI0 OJMH MW TOM caMHil KJIac MOXKE 3a0BOJILHITH
BH3HAYEHHS JACKUIbKOX THIIB. ToMy BKa3aHa Kiacu]ikaris BaXXJIMBa HE CTUIBKH
3 TOTJISAY 3apaxyBaHHS KOHKPETHOTO KJIAcy N0 MEBHOTO THIY, a 3 MOTJSIY
BHOOPY METOMIB PO3AUICHHS MEKUIbKOX KiaciB. Kiacu, mo mepeTHHaroThCs,
MOXXYTh HE€ 3aJ0OBOJBHSATH OyIb-AKi 3 HaBEACHUX BHUMOT. AJle B OKPEMHUX
BUIAJIKaX X TaKOK MOKHA PO3JUIATH 33 JOTIOMOTOI0 (pOpMaIbHUX aITOPUTMIB
Kiacuikarii.

Temmu nonosiaei 1/ 3ac/IyXOByBaAHHS:
1. [TapameTpuuni MeToan Kinacudikarmii 6e3 HaBYaHHS.
2. CyTHICTb i€papXiYHUX METOIIB KJIIACTEPHOTO aHAIi3Yy.
3. Metoau po3mnizHaBaHHs 00pa3iB 3 HABYAHHSIM.
4. Metonu posmizHaBaHHs 00pa3iB 0€3 HaBUAHHSIM.
5. bazoBuii anroput™m MeToay cepeHboro 3B’s3ky Kinra.
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6. bazoswii anroput™ metony K-cepennix Mak-KyiHa.
7. CYTHICTb JUCKPUMIHAHTHOI'O aHAJI3Y.

IInTanHA A1 KOHTPOJIIO 3HAHD:

1. HapmaiiTe BU3HaUeHHS TEPMIHAM: «IaH1», «KIacuiKallis JaHUX».

2. 1o Ha3uBaroTh Ki1acu@ikaiieo qaHux?

3. Skuit kpuTepii HalyacTilie 3aCTOCOBYIOTH JJISI PO3POOKH MPOIEAYP
kjacudikamii JTaHux?

4. Knacudikaiiisi JaHUX Ha OCHOB1 TUIIIB JIaHUX.

5. Knacudikaris 1anux Ha OCHOBI JKEpes TaHUX.

6. Knacudikamis nanux 3a yacom 300py.

7. 3aBaaHHs kiaacugikallli JaHUX.

8. Meroau knacudikarii JaHUX.

3aBAaHHA IS CAMOCTIHHOI MiATOTOBKHU:

[. BuBunutu matepian JIEKITii.

II. [TinroTyBaTH JOMOBIH 32 TEMOIO:

1. ®opMu 3BITHOCTI MPU HAYKOBOMY JTOCII1IKEHHI.

2. HaykoBa my0uikaritisi: moHSATTS, QyHKIII1, OCHOBHI BU/IH.

3. HaykoBa moHorpadisi, HaykoBa CTaTTs, TE3H.

4. Pedepar, 101OBIAb, BUCTYII.

5. Metoauka miaroToBKH Ta opopMIIeHHsI yOJTiKaIlii.

[II. Ilpo¥iT TecTyBaHHS 3a TEMOKO JIEKIlli: TecT 3.2. 3a MOCHUJIAHHSIM
https://forms.gle/1vFHIDBHjY9h62cKA
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HNPAKTUYHE 3AHATTSA Ne 4
3BITHICTD TA NTYBJIIKALIIA PE3YJIBTATIB
EKCHEPUMEHTY

Jlitepartypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: lenTp yuboBoi siteparypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HaBYAJIbHUWA MOCIOHUK IS
ctynenTiB. 3anopixoxs: KITY, 2011. 268 c.

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6pobka
naHux: HaBY. 1oci0. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTtemaTuuHi1
METOJIM aHali3y ekoHoMmiuHux cucteM. Kuura 1. KuiB: HaykoBa gymka, 2001,
435 c.

5. Poranbcbkuii @. b., Hokypenka A. A. MaTtemaTHuHi METOJIM aHAII3Y
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa ctaTucThka. Pisae, 2004.

Mera:

1. HapyasibHa — BHUBYMTH 3arajbHi BIJOMOCTI IIPO METOIU OOpOOKH Ta
EKCIIEPUMEHTATBHIX JTAHUX Ta X MpeACTaBICHHS.

2. BuxoBHa — BUXOBYBaTH IpodeciiiHi pucH, MOoUyTTs BIAIMOBIIATBEHOCTI;
BUXOBYBATH 3aIliKaBJICHICTh JUCIUIUTIHOW, TIParHEHHS OTPUMATH HOBi 3HAHHS
CaMOCTIHHO.

3. Po3BuBarya — mpuBHMBATH HABHYKH HAYKOBOTO ITJIXOAY Yy BHUpIIICHH]
3a7a4 3a0e3nedYeHHS MOKEKHOI OE3IEKH.

IuTaHHA 17151 00TOBOPEHHSI:
dopmu TIpeICTaBICHHS PE3YIbTATIB TOCIIKEHHS.

Teoperuyna yacTuHa:

PesynbpTaT Ti€el ym iHIIOT HAyKOBOI AiSIBHOCTI JOCIITHUKA TUTBKH TOJ1
MalTh MPAKTHUYHY I[IHHICTH 1 3HAYYIIICTh, KOJIH BOHH JOBEJCHI JO BIIOMY
qiieHiB cycnutbcTBa. OMHIEIO 13 HAWMOMIMPEHIMUX (GopM Takoi MISIBHOCTI €
HayKOBI yOJiKarlii, ki BAKOHYIOTh HACTYTHI QPYHKITIi:

— ONPWIIOJAHIOIOTh PE3YJIbTaTH HAYKOBOI pOOOTH aBTOpa 1 CHPHUSIOTH
BCTAHOBJICHHIO HOTO MIPIOPUTETY;

— CBiIYaTh MPO BIAMOBIIHUI OCOOMCTHI BHECOK JIOCTiAHUKA B PO3POOKY
HayKOBOi Mpo0siemMu;

— MOIATBEPAXYIOTh JOCTOBIPHICTh OCHOBHUX pE3YyJbTATIB 1 BUCHOBKIB,
HOBHM3HH 1 HAYKOBOT'O PiBHS JOCIIIKCHb;

— MATBEPAXKYIOTh (akT ampoOarlii Ta BHOPOBAKEHHS pE3YyJbTaTIB 1
BHCHOBKIB HayKOBOi po0OTH;
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— BIOMBAIOTh OCHOBHUH 3MICT HayKOBOi pOOOTH;

— (DIKCYIOTh 3aBEpIIEHHS MEBHOrO €Tamly JAOCHIIKEeHHA abo poOoTH B
JIOMY;

— 3a0e3MeuyyloTh IEPBUHHOI0 HAyKOBOIO 1H(OpMAIIE CYCHUIBCTBO,
CTOBIIIAIOTh HAYKOBE CITIBTOBAPUCTBO IMPO MOSIBY HOBOTO HAyKOBOTO 3HAHHS,
nepeaoTh IHAUBIAYATIbHAN PE3YNbTAT y 3arajbHe HaJ0aHHs TOLIO.

3aBepiieHHsAM Oylb-IKO1 JOCHIAHUIIBKOI pPOOOTH € TpenCcTaBICHHS
pe3ynbTaTiB y Tid QopMi, siKka NpUMHATa HAYKOBMM cHiBTOBapucTBOM. Ciin
PO3PI3HATHU JIBI OCHOBHI (DOPMU MpEACTABICHHS Pe3yibTaTiB: KBaTI(pIKalliiiHy Ta
HAyKOBO-JIOCJI1THUIIBKY.

KBaaigikaniiina po6ora — kypcoBa, AurioMHa poOOTa, aucepTarlis
Too. CiyXUTh JJIs TOTO, 1100 3100yBay BUILOI OCBITH, MPEJICTABUBILN CBOE
HayKOBE  JOCHII)KEHHS, OTpUMaB JOKYMEHT, IO 3acBiA4y€ piBEHb
KOMIIETEHTHOCTI. BuMoru 10 Takux po0irt, cnocody ix opopMIIeHHs Ta MOJaHHS
pE3yNbTATIB BUKIIAJEHI Y BIAMOBIIHUX THCTPYKIISIX 1 MOJTOKEHHAX, TPUHHATUX
BYCHUMU PaJIaMHU.

Pe3ynpTaTé HayKOBO-I0CJIAHOI po0OTH — 1€ Pe3yJbTaTH, OTPUMAaHI B
XOJIl JOCHITHHUIILKOI [IsJIBHOCTI BUeHOro. llomaHHsS HayKOBUX pe3yJibTaTiB
3a3BUYail BiIOYBa€ThCsl B TpboX (opMmax: 1) ycHI Bukiany; 2) myOmikarii; 3)
eJIEKTPOHHI Bepcii. Y Oyap-sakuil 3 mux gopm € onuc. Ilix onrcom po3zymieMo
Oynb-aky ¢opMmy mojaHHs iHGopmallii Tpo OTpUMaHI B JIOCTIIKEHHI
pE3YNIbTATH.

Po3pi3HsroTh Taki BapiaHTH TpeacTaBlieHHS iHdopMallii: BepOagbHa
dopma (TekcT, MoBa), cuUMBOJIYHaA (3HaKH, Gopmynu), rpadidHa (cxemw,
rpadiku), MpeaMeTHOOOpa3Has (MaKkeTH, pedoBl MoAei, GUILMHU Ta iH.).

BepOanbHa popma — HaWOUIBII TOMMPEHUN BapiaHT IOJAHHS OIHUCIB.
Bbynp-sike HaykoBe MOBIIOMJIEHHS — 1€ TIEPII 3a BCE TEKCT, OpraHI30BaHUN 3a
NEBHUMU MpaBuiiaMu. PO3pi3HAIOTH Ba BUIM TEKCTIB: HA MPUPOTHOMY MOBOIO
(«mpupogHOMY»,  TOBCSAKACHHOMY) 1  Ha HAYKOBOMY MOBOIO.  3a3BHYaii
IpPEACTaBICHHS PE3YJIbTaTIB HAYKOBOT'O JOCIHIKCHHSI € TEKCTOM «3MIIIaHOT0Y
BUJY, JI€ B IPUPOJAHY MOBHY CTPYKTYpPY BKIIIOUEHI (hparMeHTH, CHOpPMYTHOBaHI
Ha CTPOro HAyKOBOMY MOBOIO. Lli MOBM He MOXHA CTPOro pPO3MEXKYBATH:
HAyKOB1 TEpMIHM BXOASTh B TOBCAKJICHHE 3BEpPHEHHSA, a HayKa depnae 3
MPUPOAHOI MOBH CJIOBa IS TIO3HAYEHHS 3HOBY BIJKPUTUX CTOPIH PEATBHOCTI.
Ane Ha BiIMIHY BiJ 3BHYAalHOTO BXXMBAaHHS KOX€H HAyKOBUW TEPMIH Mae
OJTHO3HAYHE TPEIMETHHA 3MICT.

['onoBHa BuUMOTa 10 HAYKOBOTO TEKCTYy — MOCTIAOBHICTH 1 JIOTIYHICTH
BUKJIAAy. ABTOp TOBHHEH IO MOXJIMBOCTI HE 3aBaHTAXYBaTH TEKCT
HAJUTMIIIKOBOIO  1H(pOpMAIIi€r0, ajieé MOXE BUKOPUCTOBYBaTH MeTadopH,
NOPUKJIATU, 7S TOro MO0 MPUBEPHYTH YBary 10 OCOOJMBO 3HAYYHIOTO JUIS
PO3YMIHHS CyTl JaHIl MipKyBaHb. HaykoBuil TekCT Ha BIAMIHY Bij
JITEpaTypHOro TEKCTY a00 MOBCSKICHHOI MOBU Jy>K€ KIIIIIPOBAHHUI - B HHOMY
MEePEBAXKAIOTh CTIMKI CTPYKTypu 1 oOopotn (B 1UbOMY BIH CXOXHH 3
«KAHLENAPUTY» - OIOPOKPATHUYHOIO MOBOK JUIOBMX mnamnepiB). Poib Takux
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HITaMIIIB HaJA3BUYalHO Ba)XJIMBA, OCKUIBKHM YBary yuTada HE BIBOJIKAE€THCS Ha
JTEpaTypHi MeAeBpr a00 HENpPaBUIBHOCTI BHKIANY, a 30CEpPEIKYEThCS Ha
3HauMMO1 1H(OpMaIiil: CyIKeHHSIX, YMOBUBOAAX, JI0Ka3ax, udpax, hopmynax.
«HaykomoaiOH1» mTamMnou HacOpaBAl BIAITPAIOTh BAXIMUBY POJb «PaMOK»,
CTaHJAPTHO1 YCTAaHOBKH JJIi HOBOT'O HAYKOBOT'O 3MICTY.

TexcT cknamaeTbest 3 BUCIOBIIOBaHb. KOKHE BHCIOBIIIOBAHHS Ma€ MEBHY
ngoriuny ¢opmy. ICHYIOTH OCHOBH1 JIOT14HI (OpMH BUCIOBIIOBaHHS: 1)
IHAYKTUBHUN — y3arajbHIOIOYE JESKUI eMIpUYHUN MaTepial; 2) 1eTyKTUBHUN
— JIOT1YHUIA BUCHOBOK BiJ] 3araJIbHOTO JI0 MPUBATHOIO 200 OMUC alIropuTMy; 3)
aHaJIOTI — «TPAHCAYKIISA»; 4) TIyMadeHHS YU KOMEHTap — «IepeKiaay,
PO3KPHTTS 3MICTY OJJTHOTO TEKCTY 3a JIOMOMOTOI0 CTBOPEHHS 1HIIIOTO.

['eomerpuuni (pocTOpoBO-00pa3Hi) OMUCY € TPAJAUIIAHUM CIOCOOOM
KOAYBaHHS HAayKoOBOi 1H(opmalii. OCKUIbKM T€OMETPUYHUM OMUC JOMOBHIOE 1
TIOSICHIOE TEKCT, BOHO «IIPHB'SI3aHE» JI0 OMHCY MOBHOTO. ['eoMeTpuyHMil omwmc
Hao4yHO. BOHO /103BOJNISIE OTHOYACHO TIPEJCTABUTH CHCTEMY BIiTHOCHH MIiX
OKpEeMHMH 3MIHHUMH, JIOCHI[DKyBaHUMU B ekcrnepumeHti. [udopmarriitna
€MHICTh TECOMETPHYHOTO OMTUCY JYXKE BEIINKA.

JlJiss TIepBUHHOTO TPENICTABICHHS JaHUX BHKOPHCTOBYIOTHCS HACTYIHI
rpadiuHi GopMu: miarpamu, TICTOTpaMU Ta MOJITOHHM PO3MOJIUTY, a TaKOX Pi3HI
rpadixu.

[ToyaTkoBUM cIOCOOOM TPEACTaBICHHS JaHUX € 300paKEHHS PO3MOILTY.
JIJist 1IbOTO BUKOPHUCTOBYIOTH TICTOTpaMHu Ta MOJITOHU po3mnoainy. Yacro s
HAOYHOCT1 PO3MOJIUI MOKa3HUKA B €KCIEPUMEHTAIbHIM 1 KOHTPOJIbHIN Tpyrax
300pakar0Th HA OJJHOMY MAJIOHKY.

INicrorpama — 1ie «crondyaTas» AiarpaMma 4aCTOTHOTO PO3IMOALTY O3HAKH
Ha BuOipmi. [Ipu mobymaoBi ricTorpaM Ha oci abCIUC BIAKIAAAIOTh 3HAYCHHS
BUMIPIOBAHOI BEJMYMHU, @ HA OCl OpPAMHAT - YacTOTH a0O0 BIJHOCHI YaCTOTH
HApOJKCHHSI TAaHOTO Jiana3oHy BEJIMYWHU Y BUOIpIIi.

B monironi po3moainy KUIbKICTh BHIPOOOBYBaHHMX, IO MAalwTh JaHy
BEJIMYMHY O3HAKW (200 MOTpAINUIM B EBHUI IHTEPBAI BEIWYMHU), TO3HAYAIOTH
Kparko 3 KoopauHaTaMu. TOYKH 3'€IHYIOTbCA Bifapizkamu npsimoi. [lepen tum
K OyayBaTH TMOJIrOH PO3MoAlTy abo ricrorpaMmy, TOCHITHUK MIOBUHEH PO3OHUTH
Jiara3oH BUMIPIOBAHOI BEJIIMUMHM, SIKIO O3HAKa JaH B IIKaji iHTEpBaliB abo
BITHOCWH, Ha piBHI BiApPI3KH. PEeKOMEHAYIOTh BUKOPUCTOBYBATH HE MEHIIIE
m'aTH, ajie He OuTblie aecaTH Tpajamiid. Y pa3i BUKOPHCTaHHS IIKaJIH
HallMEHyBaHb a00 MOPSAAKOBOT KA TaKoi MPoOJIeMU HE BUHUKAE.

SIK0 MOCHIMHUK XO04Ye HAOYHIIIE YSBUTH CIIBBITHOIICHHS MK PI3HUMHU
BETMYMHAMY, HAMPUKIAJ YacCTKM BHUNPOOOBYBAHUX 3 PI3HUMHU SKICHUMHU
0COOJIMBOCTSAMH, TO KOMY BHIiJIHIIlIE BUKOPUCTOBYBATH Jlarpamy. Y CEKTOPHOI
KpYTOBiii JiarpaMi BeIWYWHA KOXHOTO CEKTOpa MPOIOPIiifHA BEIMYMHI
3yCTPIYaIbHOCTI KOXHOTO TUNy. BenuunmHa Kpyroroi JiarpaMu  MOXKe
Bi10OpakaTu BIIHOCHUN 00CST BUOIPKH a00 3HAYMMICTh O3HAKH.

[lepexigauM BiA rpadivHOro 10 aHaNITUYHOTO BaplaHTOM B1IOOpa)Ke€HHs
iHdopMalii € B mepury yepry rpadiku, 10 MPEACTaBIsSIOTh (PYHKIIOHAIBHY
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3QJIKHICTh O3HAK. I[neanbHUl BapiaHT 3aBEPIICHHA EKCHEPUMEHTAIBHOIO
JOCJIJIPKEHHSI — BUSBJICHHS (DYHKI[IOHAJIBHOTO 3B'A3KY HE3aJEHKHOI 1 3aJIEKHOL
3MIHHUX, SIKY MOXXHa OIMUCATH aHATITUYHO.

MoxHa BUAUIMTH JBa pI3HUX 32 3MICTOM Tuly rpadikiB: 1)
B1J100paaloTh 3aJIEKHICTh 3MIHM MapaMeTpiB y Yaci; 2) BioOpaxaroTh 3B'SI30K
HEe3aJIeXKHOI Ta 3a1eKHOT 3MIHHUX (200 Oy/Ib-SKUX IBOX 1HIIUX 3MIHHUX).

Pexomennariii 3 mooynoBu rpadikis:

1. I'padik 1 TEKCT MOBUHHI B3aEMHO JIONOBHIOBATH OJUH OJTHOTO.

2. I'padix moBuHEeH OyTH 3pO3yMUIMH «cam MO coOi» 1 BKJIIOYAaTH BCl
HEOOXITH1 MO3HAYCHHS.

3. Ha ogHomy rpadiky He JO3BOJISIETHCS 300pakaTH OUIBIIE YOTHPHOX
KPUBUX.

4. Jlinii Ha rpadiky MOBHHHI BigoOpakaTH 3HAYMMICTh NapameTpa,
HaWBaXIMBIII TapaMeTpy HEOOX1HO MO3HA4YaTH HUuppaMu.

5. Hamucu Ha ocsix ciaii po3TanioByBaTH BHU3Y 1 3711Ba.

6. Touku Ha pi3HUX JIIHIAX MPUHAHATO TO3HAYATH KPY>KKaMH, KBaJIpaTaMu
1 TPUKYTHUKaMHU.

SIkuro HeoOXiTHO HAa TOMY K Tpadiky YSBUTH BEIMYMHY PO3KHUIY JAHHX,
TO IX CIHiJ 300pakaTd y BUIJISAI BEPTUKAIBHUX BIJPI3KiB, MO0 TOYKa, IO
no3Havyae cepeaHe, nepedyBana Ha BIAPI3KY (BIANOBIAHO 10 TOKa3HHMKA
acuMeTpii).

Bunom rpadikiB € giarHocTudH1 npod i, SKi XapaKTepu3yloTh CEPEIHIO
BHUPaXXEHICTh BUMIPIOBAHKMX MMOKA3HUKIB y TPyNH a00 MEBHOTO 1HAMBIA.

I[Ipu  momanHi  iHGoOpMamii 3  BUKOPUCTAHHSM  TOIOJOTTYHHX
XapaKTePUCTUK 3aCTOCOBYIOTHCS Tpadu.

HaiiGinpm BaknuBUM croci® MpeacTaBieHHS pPe3yiabTaTiB HAayKOBOL
pOOOTH - YUCIIOBI 3HAYCHHS BEJIMYMHU, 30KpeMa;:

1) moka3HUKY LIEHTPAJIbHOI TeHICHIIIT (CepeiHe, Moaa, MeTiaHa);

2) abCOIIOTHI Ta BITHOCHI YaCTOTH;

3) MOKa3HUKHU PO3KUAY (CTaHIAPTHE BIIXUJICHHS, TUCIIEPCis);

4) 3HaueHHS KPUTEPiiB, BUKOPUCTAHMX TMIPH TMOPIBHSHHI PE3YJIHTATIB
PI3HUX TPV,

5) xoediieHTH JIHIAHOT 1 HEMHIINHOT 3B'13KY 3MIHHHX 1 T.]I.

CrangapTHUI BUJ TaONUIb JJIs MPEICTABICHHS MEPBUHHUX PE3YJIbTATIB
TaKui: MO psAKax po3TallOBYIOTHCS BUIIPOOOBYBaHI, MO CTOBIIAX - 3HAUEHHS
BUMIPIOBAaHUX TapaMeTpiB. Pe3ynbratn mMareMaTudHO! CTATUCTHYHOI 0OpOOKHU
TAaKOXX 3BOMATHCA B Tabmuii. IcHyro4Yi KOMM'FOTEpHI IMAKETH CTATUCTHYHOT
00poOKHM JaHWX O03BOJSAIOTH BUOpaTu Oyab-sAKy cTaHAapTHY (Gopmy TabIuIlh
JUTSL TIPEAICTaBICHHS 1X B HAYKOBIH ITyOJTiKaIlii.

Temu nonmosigei 11s1 3aC/IyXOBYBAHHSA:
1. ®opmu 3BITHOCTI MPU HAYKOBOMY JTOCI1IKEHHI.
2. HaykoBa myOuikailisi: OHATTS, (YHKII11, OCHOBH1 BU/IU.
3. HaykoBa moHorpadisi, HayKoBa CTarTsl, TE3U.
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4. Pedepar, 10n0OB1/1b, BUCTYII.
5. Meronuka miArOTOBKY Ta O(hOPMIICHHS ITyOTiKaLlii.

ITMTaHHA NI KOHTPOJIIO 3HAHb:

1. Hapaiite BU3HAUCHHS TEpMIHAM «aHaJi3 JaHUX)», «CTHOCTEPEKECHHS»,
«EKCHEPUMEHT», «IMITalIs», «ITONEPEIH 00pOoOKa TaHUX.
. OcHOBHI (hopMU NpeCTaBICHHS PE3YJIbTATIB.
. @yHKI1i HAYKOBO1 MyOIiKaIii.
. Bapiantu npesacraBiieHHs iHpopMallii.
. Cnocib npencraBieHHs pe3yiabTaTiB HAYKOBOT poOOTH.
. Meronu cTaTUCTUYHOI 0OpOOKHU Pe3yNbTaTIB EKCIIEPUMEHTY.
. [lepBuHHI METOAN MaTEMaTUKO-CTATUCTUYHOIO aHAJI3Yy.
. BropunHi MeTo11 MaTeMaTUKO-CTaTUCTUYHOTO aHai3Yy.
. 3HaUEHHS MOHATh: «MOJIa», «KMeJl1aHay, «BUOIPKOBE CEPEIIHEN», KPOZKU
BUOIPKU», «IUCTIEPCISI».

O©COoO~NO OIS, WN

3aBaaHHA A/ CAMOCTIHOI MiATOTOBKH:
[. BuBunutu matepian nomnepeHboi JeKITii.
II. [Ipoiitn TECTYBaHHS: TECT 4.2. 3a ITOCUJIaHHAM

https://forms.gle/NotAL5sCV1FrnRZj8
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https://forms.gle/NotAL5sCV1FrnRZj8

IMMPAKTUYHE 3AHATTSA Ne 5
HPEACTABJIEHHSA PE3YJBTATIB OBPOBKHN JAHUX

Jlireparypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: Hentp yuboBoi nitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopixoxs: KITY, 2011. 268 ¢

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6po6ka
JnaHux: HaBY. 11oci0. Enexrtponne Bumanns, 2022. 103 c.

4. Poranscekuit @.b., Kypunosuu f.€., Llokypenko A.A. MarematnuHi
METO/IM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: Haykosa nymka, 2001,
435 c.

5. Poranscekuii @.b., ILlokypenka A.A. MareMaTu4yHi METOAU aHAII3Y
ekoHoMiuHux cucteMm. Kuura 2. Kui: Haykosa gymxka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Mera:

1. HaByasibHa — BHUBYMTH 3arajbHi BIJOMOCTI IIPO METOIU OOpPOOKH Ta
€KCIIEpPUMEHTATBHUX JIAHUX Ta 1X MPEJICTABJICHHS.

2. BuxoBHa — 03HallOMUTHCS 3 METOJaMU OOPOOKU E€KCTIEpUMEHTATIbHUX
JaHUX Ta iX MpeJCTaBICHHS.

3. Po3BuBarw4a — MpUBHMBATH HABHUYKH HAYKOBOTO IMIJIXOAY Yy BHUpIIICHH]
NUTaHb 3aCTOCYBaHHS METOIB OOPOOKM EKCIEpUMEHTAIbHUX [aHUX Ta iX
IIPEICTaBIICHHS.

IuTaHHA 17151 00TOBOPEHHSI:
1. Tlontepenas 06poOKa qaHUX.
2. IlpencraBiieHHS pe3ynbTaTiB 0OPOOKHU JaHUX.

Teoperuyna yacTuHa:

1. Ilonepennst 00podKa naHUX.

[Tonepenuss o00poOka maHMX — Il TEXHIKa OOMIHYy JaHHMH, sKa
nepeadavae IEPEeTBOPEHHS HEOOPOOICHNX TaHUX y 3po3yMinuii popmart. JlaHi B
pealbHOMY CBiTI 4YacTO HETMOBHI, HEIMOCTINIOBHI Ta/ab0 BIACYTHI y TIEBHIH
MTOBEIIHII UM TCHACHIIIAX 1, HMOBIPHO, MICTATh 6arato mMoMUJIOK.

[Tomepenus oOpoOka maHWUX — 1€ TIEPEBIPEHUN METOJ| BUPIMICHHS TaKUX
nutadb. [lomepenHs oOpoOka AaHWX TOTYE BUXUIHI JaHI JUISl TIOJAJIBIIOT
00poOKH.

[Tonepennss oOpoOKa TaHMX BUKOPUCTOBYETHCA J0JIaTKaMU, KEPOBAHUMHU
0azaMu TaHUX, TAKUMHU K YIIPABIiHHA BITHOCMHAMM 3 KJIIEHTaMU Ta JOJATKH Ha
OCHOBI ITpaBUJI (HANIPUKJIIaJl, HEUPOHHI MEPEK1).

[Tix yac monepeaHLOT OOPOOKHU JTaH1 MPOXOASITH Psi KPOKIB:
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o  OuwuiLeHHs AaHUX: 1aHl OYMILAIOTHCS 32 JONOMOIOK0 TaKUX MPOIIECIB,
AK 3allOBHEHHS NMPOMNYLIEHUX 3HAYEHb, 3IVIAJKyBaHHS TaJlacIMBUX JaHUX a0o
YCYHEHHS HEBIJMOBIIHOCTEN Y JaHUX.

o IHTerpamis gaHux: AaHi 3 Pi3HUMU MOAAHHSAMHU CKJIAJAIOTHCS Pa30oM 1
KOH(DJTIKTH BCEPEIMHI JAaHUX BUPILIYIOTHCS.

o Tpancdopmanis nmaHuX: JaHI HOPMANI3YIOTbCA, arperyroTbcs Ta
y3araJibHIOIOThCS.

o CKOpOYEHHsS JaHUX: ULEed KpPOK CHpPAMOBAaHMKW HAa TOJAHHSA
3MEHILIEHOT 0 MPEJICTABIICHHS JAHUX Y CXOBUII JaHUX.

o Jluckperusanis AaHUX: BKJIIOYAE B ceOe 3MEHIICHHS pAly 3HA4Y€Hb
Oe3nepepBHOro aTpudyTa NUISIXOM JUICHHS /11ala30Hy IHTEpBaJliB aTPUOYTIB.

3aBjaHHs MONEPEIHbOI 0OPOOKH TaHUX:

— OYUIICHHS JTaHUX;

— pelaryBaHHsl 1aHUX;

— 3MEHILEHHS JJaHUX.

2. ®opMu npeacTaBJeHHS pe3yJbTaTiB JOCTIIKeHHS.

Jlns  3ammcy pe3ysibTaTiB  BEIUMKOI KITBKOCTI OJHOTHUITHUX BHMIpPIB
BUKOPUCTAIOTh TaOmwii. 3 iXHBOK JOMOMOTOK BJAETHCS  YHUKHYTH
HENOTPIOHOTO 0araropa3zoBOro 3amucy MO3HAYEHHS BHUMIPIOBAHOI BEJIMYWHH,
OJIMHUITL BUMIPY, BHKOPMCTOBYBAaHMX MAaCIITaAOHUX Koe(dilieHTiB 1 T.m. VY
TaOIMIll, KPIM EKCICPUMEHTAIBHUX JaHUX, 3BOJSATHCS MPOMDKHI Pe3yinbTaTh
00poOKH 1UX AaHUX. Y 3arojIOBOK TaOJUIll 3aHOCATHCS PO3MIPHOCTI BEJIMYMH,
XapaKTepHi CTymeHl. Y TaOnuIll BKa3yeTbCs MOPSAKOBUH HOMEpP KOKHOTO
BUMIpY.

[IpencraBneni y TabnuuHii Gopmi pe3yabTaTH €KCIICPUMEHTIB HE 3aBXK/IU
J03BOJISIIOTh  HAOYHO  XapaKTEPU3yBaTH  3aKOHOMIPHOCTI  JTOCITIIKYyBaHUX
npoiieciB. Tomy, mpu oOpoOIIi pe3yabTaTiB BUMIPIOBAILHOI iH(pOpMAaIlii, 4acTo
BUKOPHUCTAIOTh MeTOJU TrpadidgHoro 3o0paxeHHs. ['padiune 300paxkeHHs 1ae
HaWOUIBIII HAOYHE TIOJAHHS PE3YJBTATIB EKCIEPUMEHTY, [03BOJIAE Kpalle
3p0o3yMITH (iI3UYHY CYTHICTH JOCIIJKYBAaHOTO IIPOIIECY, BHSBUTH 3arajbHUM
XapakTep (QYHKI[IOHAIBHOI 3aJ€KHOCTI MOCTIDKYBAHUX 3MIHHUX BEJIHYUH,
YCTAaHOBUTH HAsIBHICTH €KCTpeMyMiB. J[7ist rpadiyHOro 300paskeHHs pe3yabTaTiB
BUMIpIB HaW4acCTIllI€ 3aCTOCOBYIOTh CHUCTEMY NPSIMOKYTHHX KoopauHaT. Oci
rpadika y TpSIMOKYTHIM CHCTeMI KOOpPJMHAT: IO TOPU3OHTaIBHIA ocl (oci
a0CIC) BIIKJIAMAIOTh aprYMEHT, HE3alle)KHY BETUYNHY, a TI0 BEPTUKAIBHIA OCI
(oci opauHat) — (QyHKINIFO, 3aJICKHY BeIMUYUHY. Macimrad mo ocsx — 4ucelibHe
3Ha4YCHHS (I3MYHOI BEIWYWHH, IO BIANOBIIA€ OJMHMYHOMY BIiApi3ky. Oci
HE0OOB'I3KOBO MOBHHHI MICTHTH MOYaTOK KOOPJAWHAT — 3BHYAHO BPaXOBYIOThH
MiHIMalbHE i MaKCHMaJIbHE 3HAYCHHSI.

[llkanma — mADMCH J0 OCEH y BUIJIAAI YHCIOBOrO Maciitaly, 3
ypaxyBaHHSIM MacmTabHoro koedimieHTa. 3BUYAWHO BHOMPAIOTHCA SIKICH
“Kpyrii”, 3py4Hi yucia 3 MIHIMyMOM 3HaKIB MICJIs KOMHU.
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MacmTabHa ciTka — JJIs1 3pYyYHOCTI BU3HAUYEHHS BEJIMYMH KOHKPETHUX
TOYOK pOOJATh TOHKI BEPTUKAJIbHI ¥ TOPU3OHTAIbHI JIiHIL, $KI €
MPOJOBKEHHSAMHU OL[IHOK IIKAJIH.

[TorpimHOCTI BHUMIpPIB — HABKOJO MPOCTaBIEHOI E€KCIEPUMEHTAJIbHO1
TOYKW OyAyIOTh JiBa BiAPI3KM Oy 1 OX, mapajelibHi ocsiM abcuuc U opauHat. B
oOpaHoMy MacmTabl JOBXKHMHA KOXHOTO BiIpi3Ka T[IOBUHHA PIBHATHUCS
MOJIBOEHOT MOTPIIIHOCTI BEIUYMHHM, 110 BIAKIAAA€ MO mapajienbHii oci. LleHTp
BiJIpi3Ka MOBUHEH JIOBOAUTHUCS HA €KCIIEPUMEHTAIbHY TOUKY.

HazBa — mix rpadikom noBuHHA OYTH HaBe/IE€HA MO0 HA3Ba, sIKa MOSICHIOE,
710 YOT'O CTaBUTHCS 300pa’keHa 3aJIEKHICTb.

Bei cropinku, Tabnuii, ¢GopMynH, cxeMH W rpadiku TOBUHHI OyTH
npoHymepoBaHi (y mnopsaky BukopuctanHsi). Ha mouatky 3BITY 3BHYaiiHO
OPUBOJATH 3MICT 3BITY. SIKI0 TaOnuil ado rpadikd MarOTh 3HAYHUN PO3MIp i
3aBaXKalOTh 3B'I3aHOMY CHPUUHATTIO TEKCTY, iX BapTo BUHEeCTH B “JlogaTku™ i
JaTH Ha HUX TIOCUJIAHHSA B TEKCTI.

VY JeskuX BHUIAJKaX MOXKINBE BUKOPUCTAaHHS KOCOKYTHUX CHCTEM
KoopauHaT. Takuil NpUIOM JO3BOJISIE HAOYHO 300pa3uTH JOCITIKYBaHUN
nporec 1 BIJOUTH B3a€EMO3B'SI30K JIEKUIBKOX MapaMeTpiB.

Sxuro rpadiuHuM MeToOM aHami3yeTbest PyHkiis y = f(x), To B cuctemi
NPSIMOKYTHUX KOOPJAMHAT HAHOCAThCS TOYKM (puc. 3.2, a) 3 OTpUMaHUMU
koopauHatamu {x0, y0}, {x1, yl}, ..., {xn, yn}.

[Tepen moOGymoBoro rpadika HEOOXITHO 3'ICYyBaTH BIUIMB JOCIIIKYBAHOTO
SIBUIIA, 0a3yIOUNCh HA BIJOMUX TEOPETUUYHHUX JOCITIKEHHAX 200 Ha MOTepe i
OLIIHII €KCIIEPUMEHTAJIbHUX JaHUX.

i {.nr vl 4
{xs"};} 1 Zz
{0} Z
{x‘h],;} 76776 N
{ } {x4!-lf;} zS
X,V )
PILL X, )
Tt -
X X
Puc. 32, a. I'padiune Puc. 3.2, 6. I'padiune
300pakeHHs 3aneKHOCT] ¥y =flx):  300paskeHHs cIMENCTBA KPHBHX
| — kpuBa 3a pe3yabTaTaMH OpH HASBHOCTI JEKIIBKOX
Oe3nocepeIHIX BUMIPIE; 3MIHHHX

2 — daxTHuHA KpHBA

[Ipu Bumipax (i3MYHUX BETUYMH YaCTO 3PYYHO MPOBOJUTH BUMIPU
rpadiuHEM METOJO0M, BH3HA4YalO4M Oe3mocepenHbo 13 TrpadikiB  geski
napaMeTpu. s NiHIMHUX 3alie)KHOCTeH 13 rpadika BU3HAYAIOTh TAHTCHC KyTa
Haxuily ¥ KOOpAMHATU TOYOK MEepeTUHaHHS 3 ocaMmu. ['padiku 3pyuno OyayBaTu
Ha apkymax wuliMerpoBoro mnamepy. [lo o6ox ocsx Macmtabu rpadiky
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NOTpiIOHO BUOMpPATH TaKUMH, 1100 mependadyBaHi 3aJ€KHOCTI Malld HAMOUIbITY
HAOYHICTh 1 3alOBHIOBAJM OUIbIIy 4YacTUHY moias. Sk mnpaBuio, mpH
BUKOPHUCTaHHI PIBHOMIPHUX LIKaJ, CiTKa rpadika MNOBUHHA OYTH KBaAPATHOIO.

Pexomennyerscss Bukopuctatu Macmradbu 1:1; 1:10; 1:100 1 1.1, 1:2;
1:20; 1:200 1 T.4., 1:5; 1:50; 1:500 1 1.x. I{i macmTabu HaOUIBII 3py4HI IS
nepepaxyBaHHS BUMIPIOBaHWUX BEIMYMH B OJUHHII JTOBXHHHU, IO BiIKIAJAI0Th
no ocsx. CTpinku Ha KiHIAX oced rpadika, K TMPaBUIO, HE CTaBIATh, aje
00OB'SI3KOBO BKa3yIOTh MO3HAYCHHA (DI3SUMYHUX BEJIWYUH 1 OAMHHIN IXHBOTO
BUMIpy. SIKmIo 3HaueHHs (i3MYHOI BETMYMHU MICTSITh MHOKHHKH 10n , To ix
BITHOCSITh /10 OJMHUIIl BUMIPY. 3 OIJIsiy Ha Te, IO MUIIMETPOBUN Hamip Mae
oyxke JpiOHy CITKY, Ha Tpadik BapTO HAHECTU TUIBKM BEJIMKY CITKY.
OuudpoByIOTH JHIIIE PO3MOIUINA BEJIMKOT CITKH.

Jlis HaHECeHHs OTPUMAaHUX TOYOK BHKOPUCTAIOTh YMOBHI TO3HAYKH:
CBITJII ¥ TEMHI KpPYXKH, KBaJpaTUKWU, TPUKYTHUKH, XpecTuku # T.m. llpum
noOy0Bi rpadikiB BapTO MaTH Ha yBa3i, IO 3a pe3yJibTaTaMU €KCIIEPUMEHTIB
OJIEP)KYEMO HE TOYKY, a MPSMOKYTHHUK 31 CTOpOHaMH Oy 1 0X, TOMY HEOOX1THO
OPOBOAUTH IUIABHY JIHIIO Tak, MO0 MNPUOJM3HO OJHAKOBE YHUCIO TOYOK
BUSIBWJIOCS, TIO PI3H1 CTOPOHU BiJl KPUBOI.

Sxuo mepenbadyBaHa 3alIEKHICTh — JiHIAHA, TO 3PYYHO MPOBOJUTHU
JHIIO 32 JIONOMOrol TMpo3opoi JiHIMkH. OpHak, HalKpalll pe3yibTaTH
BUXOJISITH TIPU 3aCTOCYBaHHI MeTOAy HaiiMeHmuXx kBaapaTiB (MHK), BiamnoBigHO
70 SIKOTO CyMma KBaJpaTiB BIIXWIEHb E€KCIIEPUMEHTAJIbHUX TOYOK, BiJ] TOYOK
JeXauux Ha KpuBiM, moBuHHA OyTH MiHiManbpHOIO. CyTHicTh MHK ykmanena y
TOMY, IO BIANIYKYIOTHbCS TaKl 3HAUEGHHS X, NPH SKAX MIHIMI3YEThCA Cyma
KBaIpaTiB BIILXI/IJIGHL (HOMI/IJIOK)

e; =y —flx): Ze _Z(I, - f(x)) —>m1n

Axmo Touku Ha rpadiky 3'eqAHATH MPAMUMH BiJIPI3KAMH, TO OJEPKHMO
JaMaHy KpHUBY, IO XapakTepusye 3MiHy (yHKII Oe3rmocepeHb0 3a JaHUMH
excriepuMenTy. OpHak (QYHKIII MOXYTh MAaTH IUIaBHHM XapakTep, 1 sSKOu
EKCIIEPUMEHT TOBTOPUTH 3 BUKOPHCTAHHSIM 3acO0IB BUMIPIB OUIBII BHCOKOI
TOYHOCTI ¥ OULIBIIOI0 KUIBKICTIO TOYOK BHUMIpPY, TO JlaMaHa KpuBa Oinbiie O
Bi/IMOBiZaNa TMJaBHIM Kpusii. Tomy mnpu moOymoBi (GyHKIil, JiHiA 1O il
BioOpaka€ TOBMHHA TMPOXOJUTH II0 MOXJIHMBOCTI OJNFDKUe JO BCIX
EKCIIEPUMEHTATBHUX TOYOK.

SIKI0 MOCHIHKYIOTRCS SIBUIA, ISl SIKUX Yy TMEBHUX IHTEpBajax 3MiHU X
CIOCTEpIraeThcsl MmBHAKA ab0 CTpUOKOMOIOHA 3MiHA OJNHIET 3 KOOpIWHAT
HEOOXIHO 0COOJIMBO PETENHHO MIMIMNTH J0 MOOYIOBU KPUBOI, MO O YHUKHYTH
miAMIHA cTprOKa QYHKITIT MOTPINTHOCTSIMHU BUMIPIB.

[Tpo HasBHICTH “cTpuOKa” QyHKIT MOXe iHDOpPMYBaTH pi3Ke BimgaaeHHSI
Bil KpHWBIN JEKUILKOX IOCIIIOBHUX TOYOK. Y TaKOMY BHMAIKy HEOOXITHO
npoaHanizyBaTd (i3UYHY CYTHICTH sBHUINA. SIKIIO HeMae TIACTaBU IS
MPUIYIIEHHS. MPO HASBHICTh “CTpuOKA” (yHKIIII, TO TaKe pi3Ke BIIXUJICHHS
MOXHA MOSCHUTH IPpy00I0 MOMUIIKOIO a00 rpomMaxoM BuMipy. BapTto nosroputu
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BUMIp Y Jiana3oHi pi3KOro BIAXWICHHS JaHUX. SIKIIO MOBTOPHI BUMIPH 1alyTh
pe3ynbTatd ONU3bKI 10 TNEpPBICHUX, TO pOOUTHCA BUBII MpPO HAsBHICTb
“cTprOKa” Ha PO3IIAHYTOMY 1HTEpBaJll KPUBOI, IKUI MOBUHEH OYyTH IMOSICHEHUIA
(p13MYHOIO CYTHICTIO SIBHILA.

IIpu rpadiyHOMy BiTOOpa)K€HHI pPE3YNbTATIB EKCIEPUMEHTY YacTo
HeoOX1aHO po3rsiaatd Tpu 3MiHHUX B = f (X, y, z) . Y TakoMmy BHMOAaKy
3BUYANHO 3aCTOCOBYIOTH METOJ MOAUTY 3MIHHUX. CyTHICTh METOJly TMOJISTAE Y
TOMY, IO OJHIET 3 BEJIMYMH Z Y MeXax IHTepBajly BUMIpIB z1, ..., zn 3a1al0Th
KUlbKa (pikcOBaHMX 3HauyeHb. [[s JBOX OCTaHHIX 3MIHHMX X Ta y OyAYyIOTh
rpadiku y = f(x) npu zi = const. Y pe3ynbTari, Ha OAHOMY I'padiKy OAEPKYIOTh
ciMENCTBO KpUBHUX Yy = f(X) 151 pi3HUX 3HAYEHD Z.

[Honi HeoOximHO rpadiuHo 300pa3uTu (YHKLIIO 13 4OTUpMa W OLIble
3MIHHUMH, Hanpukiag, o = f(X, y, z, b). ¥ upomy Bumaaxky OyayeThcsi cepis
rpadikiB, ane KOXXKHUHU 13 rpadikiB mpu OyAyIOTh MPHU JE€IKOMY 3Ha4YeHHI bl =
const, a00 TpH N-3MIHHUX NpPUUMAETbCS TOCTIMHUMH (n — 1) 3MIHHUX W
oyaytotbes rpadiku (n — 1) = f1(x), mani (n — 2) = f2(x), (n — 3) = 3(x), # T.1.,
IO JIO3BOJISIE MPOCTEXKUTH 3MiHY (YHKLII BiJ 1HIIOI 3MIHHOI, aje Mpu
NOCTIMHUX 3HAYEHHSX IHIIKUX 3MIHHUX. Takui MeTon rpadiyHOro aHaiizy xoua
I BUMarae BEJTMKOro OOCSTY BHUMIPIB, CTapaHHOCTI ¥ yBaru A0 OTPUMAHMX
pe3ybTaTiB, MPOTE, y OLIBIIOCTI BUIAJKIB, € HAHOIIBII MPOCTUM 1 HAOYHUM.
[cHytOUM cy4acH1 MMakeTH MaTeMaTHYyHO1 0OpOOKHU Ta MOJEIIOBAHHS, HATIPUKIIA]
— Matlab, 103BOJSIOTH CYTTEBO aBTOMATHU3YyBAaTH IMPOILIECH SIK OTPUMAHHS
eKCTIEPUMEHTAIBHUX JIaHUX, TaK 1 iX rpadidHOro MpeCTaBICHHs, 0OPOOKH Ta
MOJIAJIBIIIOTO aHAII3Y.

[Ipu rpadiunomMy MOaHHI pe3yIbTaTIB €KCIIEPUMEHTIB BEJIMKE 3HAUCHHS
Mae BUOIp KkoopauHaTHOI ciTku. KoopauHaTHI CITKM MOXYTh OyTH
PIBHOMIDHUMH ¥ HEpIBHOMIPDHUMHU. Y PIBHOMIPHHX KOOPAMHATHHUX CITOK
OpJIMHATH W aOCHUCH MalTh PIBHOMIPHI MIKAJIW, TOOTO JOBXWHU OJUHUYHUX
BIJIPI3KiB, 1110 BIJIKJIQIal0Th HA OCi, OJTHAKOBI.

3 HEPIBHOMIPHHUX KOOPANHATHUX CITOK HAWUTTOITUPEHIIT
HamiBmorapu@miuHa, jgorapudMidyHa W IMOBIpHiICHA. Y OUIBIIOCTI BHIAJIKiB
HEpIBHOMIPHI KOOPAMHATHI CITKM BHKOPHUCTAIOTh [JIsi OUIBII HAOYHOTO
300paxkenHs QyHkiid. 'padik ¢yskmii y = f(x) npu Horo BimoOpaxeHHI B
pi3HHX ciTkax Mae pi3Hy Gopmy. Ilpu BukopucTaHHi jgorapupmidHOI CITKH
0arato KpUBOJIHIMHUX (QYHKIIIH CIIPSIMIISIIOTHCS.

Haminorapudmiuna citka Mae jgorapudMidHy OpJAWHATY ¥ PIBHOMIpHY
abcmcy abo piBHOMIpHY opauHatTy W jorapudmivny abcmucy. Jlorapudmivna
ciTka Mae oOuaBi JjorapudmidHi oci. IMOBipHiICHA KOOpAWMHATHA CiTKa,
3BUYAHO, Ma€ PIBHOMIPHY OpJMHATY 1 IMOBIpHICHY IIKaITy a0CITUC.

OcobnuBe MicIie B MPaKTHII rpadigHorO 300pakeHHs
EKCIEePUMEHTAIbHUX JaHUX 3aliMae IMOBIPHICHA CITKa. 3aCTOCYBaHHS TaKOi
CITKH CTa€ JOLUUIBHUM y XO/1 00po0Ili BUMIpPIB, HAPUKIAM, JJIs1 PI3HOMAaHITHUX
OIL[IHOK TOYHOCTI, JIJIi BU3HAYEHHS PO3PAXyHKOBHX XapaKTEPUCTUK BOJIOTOCTI,
JUIT BM3HAUYECHHS MDKpPEMOHTHHX mepiomaiB 1 T.1. [loOymoBa ¢yHkmii B
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IMOBIPHICHIA CHCTEMI KOOpPJAMHAT AO3BOJISIE BUAUIUTU Ti 1i AUIAHKH, SIKI €
OUTblIE BaXXJIMBUMH IPH aHAJI31 XapaKTepy 3MIHU JOCHIIKYBAaHOI BEJIUYMHU
(mapametpa).

IIpu oOpoOui excrnepuMEeHTAIbHUX JaHUX 1HOJI rpaiyHUM CIOCOOOM
HEOOXIHO MOOYIyBaTHU PO3PAaXYHKOBI rpadikid 3 METOIO CHPOIICHHS MPOLECY
3HAXOJPKEHHA 10 OJIHi€i B1OMOi 3MIHHOi IHIIMX 3MIHHMX. [Ipu 1BOMY
M1ABULIYIOTHCS BUMOTH /10 TOYHOCTI TpadiuHoi NoOyA0BH (PYHKIIII.

[Ipu noGynoBi Takux rpadikiB HEOOXIAHO:

— 3aJIeKHO B1Jl YMCJIa 3MIHHUX BUOPATH KOOPAMHATHI CITKH;

— BU3HAuUUTH BHJ rpadika (ogHA KpUBA, CIMEWCTBO KpUBHX, Cepis
CIMEHCTB KpUBHX);

— oOpatu Takui MacmTa® rpadiky, M0 BHU3HAYUTH HOTro e(EeKTHUBHE
BUKOPHUCTAHHS;

— 711 pO3paxyHKOBHX TpadikiB CKJIAJHOTO BUAY (MarO4uX MiHIMyMHU abo
MaKCUMyMH), KUIbKICTb TOYOK Ha JUISHKAaX BUTHMHY IOBHHHA OYTH 3HAYHO
OLIBIIOI0, HIK HA INIABHUX JUITHKAX.

VY neskux BUMaAKax OYIYyIHOThCS HOMOTPAaMH, IIO TIOJETIIYE BUKOHAHHS
CUCTEeMaTUYHHUX PO3PaxXyHKIB CKIAQIHUX TEOPETHUHUX 200 eMITipuIHuX (popmy.

Homorpamu moxyTh BinOuBaTu anreOpaiyHi BUpaXeHHS W JO3BOJIAIOTH
BUPIIIYBATH CKJIaJHI MaTeMaTU4yHI BUpPA3u TMOPIBHSHO MPOCTO — TpadiuHUMH
METOJaMH.

[cHyroTh pi3HI MeToAW TOOYIOBH HOMOIpaM 13  3aCTOCYBaHHSIM
PIBHOMIPHHUX 1 HEPIBHOMIPHUX KOOPJAMHATHUX CITOK.

Mertoauka moOymoBM HOMOTpaM (YHKIIT 3BOAUTHCS 10 MOOYIOBH
KpUBHX, a00 IXHBOIO CIMEWCTBA, HUIAXOM MNPUHHATTA MOCTIMHUMH OKpEMHUX
sminHuX. CkJagHi anreOpaidyHi BUPaKCHHS JOLUIBHO 3BOJUTH JIO IMPOCTOTO
NO0OYTKY NEKUTbKOX 3HA4YeHb, HANPUKIAI, a-b-c ae a, b i ¢ — QyHKIIi Tppox
3MIHHUX.

CnouaTky HE0OXiTHO, 3aJaBIIUCh 3MIHHUMH, OOUMCIUTH a, b i c¢. Jlam,
HaJar0ud M TOCTIHHI 3HAYEHHS BU3HAYMWTH, Hanpukiam, b. Bennuunu a, b i ¢
HEOOXITHO BapirOBaTH B MEBHHX MeXKax uepes 3amaHuil iHtepBan llei cmocid
HaWOUTbII e(pEeKTUBHUI y BHUIANIKY SKIO a, b W ¢ TPEACTaBISIOTHCA, SK
0e3po3MipHi KpUTepii.

Temu gonoBigeii 1151 3aCJIyX0OBYBaHHSI:

1. CtaTrcTHYHI METOAM OIIHKH €KCIIEPUMEHTATHHUX JaHUX.

2. [TocmimoBHICTE CTATUCTUYHOTO JOCTIHKEHHS.

3. CratucTHYHa OIlIHKA IMOBIPHOCTI JocmimxkeHb. OIiHKa MOXHOOK
BUMIpPIOBaHHSI.

4. CtaTUCTHYHI KpUTEPIi PO3XOIKECHHS.

5. Kpurepiit H.B. CmipHoBa.

6. Kpurepiit JlikcoHa.
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IIuTaHHA 1 KOHTPOJIIO 3HAHD:

1. Hapaiite BU3HAUYE€HHS TEpMIHAM «aHaJi3 JaHUX)», «CHOCTEPEKECHHS»,
«EKCHEPUMEHT», «IMITalid», «momnepeaHs oO0poOka JaHUX», «rpadik»,
«HOMOTpaMa.

. 3MICT mornepeHb0i 00pOOKH TaHUX.

. 3aBJIaHHs TTOTIEPEIHBOT OOPOOKHU JaHUX.

. Meronu 06poOKu eKCiepUMEHTaIbHUX JIaHUX.

. OcHOBHI (hopMU NpeCTaBICHHS PE3YJIbTATIB.

. Bapiantu npesacraBiieHHs iHpopMallii.

. Cnocib npencraBieHHs pe3yiabTaTiB HAYKOBOT poOOTH.
MeTonu cTaTUCTUYHOT 0OPOOKHU Pe3yNIbTaTiB €KCIIEPUMEHTY.
[lepBUHHI METOAN MAaTEMAaTHUKO-CTATUCTUYHOIO aHATI3Y.

10. BropuHHI METOAN MaTEMaTUKO-CTATUCTUYHOIO aHAJI3Y.

11. 3HadeHHsT TOHATH: «MOJa», «MeJliaHa», «BUOIPKOBE CEPEIHEN,
«PO3KH]I BUOIPKU», «JIUCTIEPCIS».

©oO~NOoOU~WN

3aBAaHHA 11l CAMOCTIHHOI MiATOTOBKHU:

[. BuBunutu matepian JEKITii.

II. [TinroTyBaTH JOMOBIH 32 TEMOIO:

1. AHani3 Cy4yacHOTr0 CTaHy Ha pUHKY CTaTUCTUYHUX TTAKETiB.

2. CyTb Ta oprasizailisi CTATUCTUYHOTO 3BE/ICHHS.

3. Bizyanizariis Ta rpagiuHe BiioOpakeHHs TaHHX.

III. [Ipovitn TE€CTYyBAHHS: TECT 5.2. 3a MMOCUJIAHHAM
https://forms.gle/5kVKUmbq6jvRtRRz9
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https://forms.gle/5kVKUmbq6jvRtRRz9

HNPAKTUYHE 3AHATTSA Ne 6
HPEACTABJIEHHSA PE3YJBTATIB OBPOBKHN JAHUX

Jlireparypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meroau aHanizy JaHUX: HaBYAJIbHUHA MOCIOHUK IS
ctynenTiB. 3anopiioks: KITY, 2011. 268 c.

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6po6ka
naHuX: HaBd. 1oci6. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuit @.b., Kypunosuu f.€., Llokypenko A.A. Maremaruuni
MeToaM aHanizy ekoHoMmiuHux cucteM. Kuura 1. KuiB: Haykosa nmymka, 2001,
435 c.

5. Poranscekuit @.b., Ilokypenka A.A. MartemaTuyHi METOAM aHATI3y
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka I'.K., Coxonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Mera:

1. HaByasibHa — BHUBYMTH 3arajbHi BIJOMOCTI IIPO METOIU OOpPOOKH Ta
€KCIIEpPUMEHTATBHUX JIAHUX Ta 1X MPEJICTABJICHHS.

2. BuxoBHa — BUXOBYBaTH IpodeciiiHi pucH, MOYyTTs BIAMOBIIATBHOCTI;
BUXOBYBATH 3aI[IKaBJICHICTh JAUCIIUILUIIHOI, MIPAarHeHHs] OTPUMATH HOBI 3HAHHS
CaMOCTIIHO.

3. Po3BuBao4ya — mNpUBMBATH HABUYKA HAYKOBOTO MIAXOMY IIiJ Yac
BUpIIIEHHS 3a7a4 y cepi 3a0e3nedeHHs MOKEKHOT OC3IMEeKH.

IuTanHs AJ51 0OTOBOPEHHS :
AHaJi3 JaHuX 1 IpeICTaBICHHS PE3yIbTaTIB JOCITIIKCHHS.

Teopernyna yacTuHa:

AHaII3 JaHMX — IIe MPOIeC MOCTIIOBHUX JIOTIYHUX I 3 IHTEpIpeTaIii
BIJIMOBIZICH PECIOH/ICHTIB B CTAaTUCTUYHI GopMu Ta iH(DOpMAaIlilo, HEOOXITHY
JUIST  yXBaJieHHS pillleHb. 3a3BUYail 1€l MPOIEC CKIATAEThCS 3 TPhOX
MOCITIZIOBHUX eTarriB (puc. 1).

Fa-F1-E3

CraructuyHa
ACHRA obpobka
AaHux, ::) . . :> HapaHHs
KOAyBaHHS , IHd}aﬂg::EL“L pesynsrar is
yNtoBaHHA Bi AANOBigHOCTI
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Ha mepmomy etani naHi, 310paHi B IpolLieci ONMUTYBaHHA BBOJASTHCS B
KOMIT'IOTEp Y BUIJISJI MaTpullb (BimOyBaeThcsi TaOyJsllisl AaHUX). YBEACHHS
JaHUX 1 X TaOymsiss MOXKe 3AIMCHIOBATHCS 3a JIOMOMOIOK CHEIladbHUX
KOMIT'IOTEpHUX TMporpaMm, Hampukian Vortex, SPSS, Statistica, abo B
cepenoBuini MSEXxcel un Access. | B oHOMY 1 B ApyroMy BHIAIKY 3’ SIBISIETHCS
MO>XKJIMBICTb COpPTYBaHHsS, (popMaTyBaHHS, BIIOOpPY Ta IHIIMX OMEpaliil 11070
00poOku naHux. OCTaHHIM 4YacoM 3’SIBUIMCS CHEIlajibHI IporpaMu 0OpoOKu
JaHUX JOCHIIKEHb, B CEPENOBHUIII SKUX NependayeHe CKaHYBAHHS aHKET 1
nojaJibiia oopodka oTpuManoi iHGopmaIrii.

Cnig 3ayBaXKuTH, 10 BBEJICHHS JTAHUX € MPOLIECOM TPYJIOMICTKHM 1 YaCTO
BUMarae poOOTH CremiabHO MIATOTOBIEHUX (haxiBiiB. ToMy IMe Ha eTami
IUTAHYBAaHHS JTOCHIIPKEHHS JTIOLUIBHO BU3HAYUTHUCS 3 ONTUMAJIBHOIO (a Kpaule —
MIHIMAJIbHOIO) KUIBKICTIO MUTaHb y aHKETI, 3 METOI0 3aro0iraHHs TPYIHOIIIB
mijl yac yBEACHHS Ta aHalli3y OTpUMaHMX JaHuX. [IpoOiemu 3arocTproroThcs,
KOJIM OINPaIibOBYBAaTH JOBOAUTHCS 3HAYH1 KUTBKOCT1 aHKET.

Ha npyromy erami mpoBOAWTHCS CTATUCTUYHHMM aHall3 JaHMUX, MOIIYK
B3a€MO3B’SI3KIB 1 BIIMIHHOCTEH B MacuBax. KpiMm Toro, cratuctuuHa oopoOka
NpUITyCKae po3poOKy BHUCHOBKIB 1 Tinmore3 (KOHIENTyai3alis JaHuX),
OJIHOYACHO TIPOBOJUTHLCS TIEPEBIpKAa PENPE3eHTATUBHOCTI PE3yJbTaTiB, iX
3MaTHOCTI OyTH BIJHECEHMMH Ha BCIO TeHepalbHy CYKymHIcCTh. Cam
CTATHCTUYHHI aHAaJI3 MOXKE MPOBOJIUTHCS TO-pizHOMY (Tadu. 1).

Tabauus 1. Buau craTUCTUYHOTO aHaANI3y IaHUX

By ananizy XapaKTepUCTHKA

JleckpunTUBHUN Orminka pe3ynbTaTiB 3a JOMOMOIOK Yy3araJbHIOIOUUX
BennunH.  CepenHi, MojJa, CepelHbOKBAIpATUYHE
BIIXWJIEHHS TOIIIO.

BucHOBKIB BukopuctanHs  CTaTUCTHYHUX METOMIB 3  METOIO
y3araJIbHEHHsI ~ OTPUMAHUX  pPE3yJbTAaTiB HAa  BCHO
CYKYITHICTb.

BigminaOCTEN BukopuctoByeTbCss I OIIHKM  BIAMIHHOCTEH MIX
JIBOMA TPYMaMH JTaHUX (PI3HUX CETMEHTIB TOIIO)

3B’S13KiB [Tomyk crucreMaTHYHUX 3B'I3KIB MK PI3HUMH TpyHamMu
TaHUX, HATIPHUKJIAJ, SK I[iIHa BIUIMBA€E Ha 0OCAT MPOAaxKiB
TOIIIO.

[Iporno3nui [Iporno3 po3BUTKY MOAiN y MallOyTHROMY, HANpPHUKIA],
MUIIXOM aHAJi3y YaCOBUX PSIiB.

JI71s1 mpoBe/IeHHs IeCKPUNITHBHOTO AHAJI3Y IMPOKO BUKOPUCTOBYIOTHCS
JIBI TPy BUMIPIOBaHb.

Ilepma BkJIIOYae BUMIPIOBAHHS «UEHTPAJIbHOI TEHJIEHII» abo omnuc
TUIIOBOT'O PECTOHJIEHTa. BUKOPUCTOBY€ETHCS:

. MOJa — BEJIMYMHA O3HAKH, IO 3’ ABJISIETHCS HAMOUIBII YacTo;
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. MeJllaHa — 3HAUYEeHHS O3HAKH, 10 3HAXOJMUThCS B CEpEeaUHI
BIIOPSIIKOBAHOTO PSY;

. cepenHe (K mpaBuiIo, cepeHe apuMETHUHE) — 3HAUCHHS O3HAKU,
10 PIBHOMIPHO PO3MOJIUIEHE MK BCIMA OJJMHUIISIMU CYKYITHOCTI.

Jpyra Bxjitouae BUMIpIOBaHHS Bapiailii. 3CTOCOBYIOTh:

. pPO3MOJUT YacTOT — MOKa3ye KUIbKICTh BUMAIKIB IMOSBU KOXXHOTO
3HAYEHHS 03HAKH, sIKa BUMIPIOETHCS;

. po3Max Bapiamii — 1€ PpI3HHUI MDK KIHIEBUMH TOYKaMHU
BIIOPSIIKOBAHOTO PSA/ly 3HAUEHB;

. cepenHe KBaJIpaTUYHE BIJIXMJICHHS —  y3arajgpHIOIOYa

XapakTepucTtuka Bapiarii. O3Hauae BIJCOTOK CXO0XOCTI abo0 BiIMIHHOCTEH
OIIIHOK.

BucHoBkoBHMi aHaJi3 — BHUJ aHaNi3y, IO CHOPSIMOBaHWI Ha 3arajbH1
NPUNYIICHHS MO0 CYKYIMHOCTI JaHUX HA OCHOBI BHBYEHHS TPYIU OJUHUIIH
CYKYNMHOCTI1. BiH BU3Haua€ MOXJIHMBICTh PO3MOBCIOIUTH BUCHOBKH JTOCIIKEHHS
Ha BCIO CYKYIHICTh 1 po3Mip moxuOku. Or1iHka poOWTBCS HAa OCHOBI OIlIHKHU
napameTpis.

Orninka mapaMeTpiB — 1€ BU3HAYEHHS IHTEpBAJly B SKOMY 3HAaXOJMUTHCS
OJIMH 3 MapaMeTpPiB CYKYMHOCTI.

Po3paxyHok mapaMeTpiB y HaTypaJbHUX OAMHHIISX MOXKHA 31HCHUTH 3a
dbopmynamu:

5 ae S, — cepedHa KeagpaTuyHa noxudka BMBIPKOBOro CepedHLEOro;

5; = —
W

S — cepefHe KBaOpaTUYHE BIAXWNEHHA BiO CepeqHboro y endipuy;
1 — 00CAr BUDIpKK.

X =X =Z5,.0e X — cepefHe ANA reHepansHoT CykynHoCT

X— BUMIpHOBAHWIA napameTp

Z — NapameTp po3nineHHA.

PoapaxyHok napameTpie ¥ BIACOTKAX 30IACHIETLCA 3a dhopmynami:;

5 - ﬂﬂ ne S_;;l — CepefHA KkeagpaTtiyHa Nnoxnbka eMDIPKOBOID CepeaHbons;
=\ 0

p— BIACOTOK PECMNOHAEHTIB, WO AaNW NepLuy BiANCORIab;

g — BIACOTOK PECNOHOEHTIE, WO NIATPUMENW IHLLY BiANCBIOL;
1 — obCcAr BUGIpKA.

P =P =7S5p ne p — CepefHe ANA reHepansHoT CyKYNHOCTI,
P— napameTp, WO BUBYAETLCA,

Z — napamMeTp po3aineHHs.

AHaJji3 BigMiHHOCTeH — BUJ] aHali3y 0a3ye€ThCs Ha TINMOTE31, IO JBI
CYKYITHOCTI HE MaloTh BIAMIHHOCTEH MIDK C000I0, a BIAMIHHOCTI HOCSTH
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BUTIQJKOBUI XapakTep. Pe3ynbpraTom aHamily Mae CTaTd pilleHHS Tpo
MO>KJIMBICTh IHTEPIIOJISILIT PE3YJIbTaTy Ha BCIO CYKYIHICTb.

AHali3 3B’A3KIB — BUBHAUYECHHS CTYNEHS BIUIMBY OJHOTO YMHHUKA Ha
M. BianoBigae Ha nUTaHHS, 4YM BIUIMHYTh 3MIHU JIaHOTO TOKa3HHMKA Ha
THIITUH.

[IpuitHATO BUAUIATA YOTUPHU TUIIH 3B’ SI3KIB.

1. HemoHOTOHHMII — O3Hayae, WIO0 MPUCYTHICTb OJHIET 3MIHHOT
CUCTEMAaTHUYHO MOB’A3aHa 3 IHIIOI, aje BIACYTHS 1H(OpMalis MNpo HampsMm
LBOTO 3B’ SI3KY.

2. MOHOTOHHHI — MOKa3y€e HampsiM 3B’ 3Ky 0e3 BH3HAUCHHS KUTBKICHUX
MOKa3HUKIB.

3. JliHiitHu# — npsAMU 3B’ 30K MK YUHHHKAMH, KOJU HAsIBHICTh JAHUX
PO 3MiHU OJTHOTO aBTOMATHYHO JTO3BOJISIE PO3paXyBaTH HIINH.

y =a+ bx,

1e: y— 3MiHHAa, KA OI[IHIOETHCS;

a— BUIbHHI YJI€H PIBHSHHS;

b— koeditieHT perpecii;

X— He3aJe)KHa 3MiHHA, 5IKa BUKOPUCTOBYETHCS JIJISl BA3HAUCHHS 3aJIC)KHOI.

4. KpuBOiHINHUKN — onKCy€e 3B’ 130K MK 3MIHHUMH, 1110 Ma€ CKJIAIHIIIUN
xapaktep. Hanmpukiaza, BciM BiAOM1 KpHUBI MOMMUTY 1 MpONo3ullii. 3B’S30K MK
3MIHHUMHU BU3HAYAETHCA TAKUMH XapaKTEPUCTUKAMU: HASIBHICTh, HANPSIM, CHJIa
3B’ A3KY.

MeToro MPOrHo3HOr0 AaHaJi3ye MPOTHO3YBAaHHS PO3BUTKY TOJIA Ha
OCHOBI HasBHO1 iH(opMmarlii. OCHOBHA CKJIaJIHICTh JaHOI MPOILIEAYPH IOJISATAE B
HEMOJKIIMBOCTI ypaxyBaHHS BCIX 3MIHHHX, II0 MOXYTb BIUIMBATH Ha PO3BUTOK.
IIporuo3 MoxkHa MTPOBECTH HA OCHOBI €BPUCTHYHHUX METOJIIB, IO 3aCHOBAaHI Ha
Ccy0’€KTMBHMX OIlIHKAaX, 1HTYilii Ta JOCBiml 0coOuW, sKa TMPOBOIUTH
JOCJTIJDKEHHSI, a TaKOK Ha OCHOBI CTaTHUCTHYHHMX METOJIB PO3PaxyHKY, sIKi Ha
IPAKTUIIl MOKYTh OYTH ¥ MEHIII TOYHUMH, HIXK MTOTIEPEHIN CI1ociO.

Tpetiii eran mnependavyae MOMAHHS 3aKIOYHOTO 3BITY pe3yJbTaTiB
JOCIIHKCHHS] BUKIAJEHOTO Y 3pO3yMUIOMY BUTJISAI, IO JO3BOJIUTH JOCSTTH
OCTAaTOYHOI METHU JOCIIKEHHS 1 YXBaJUTH CTPATETIYHE PIllICHHS.

Temmu nonosigei 11 3ac/IlyXOByBAHHS:
1. Anani3 cydyacHOTO CTaHy Ha PUHKY CTAaTUCTHYHHUX MAKETIB.
2. CyTb Ta opraHizanis CTATUCTUYHOTO 3BEJICHHSI.
3. Bizyaumizariis Ta rpadiuHe BimoOpaxeHHsS JaHUX.

IIuTaHHA 1151 KOHTPOJIIO 3HAHD:
1. Hapaiite BW3Ha4YeHHS TEpMIHAM «aHai3 JaHUX)», «CIIOCTEPEIKEHHSI,
«EKCIIEPUMEHTY, «IMITAIlis», «IonepeHs 00poOKa JaHUX.
2. 3MiCT morepe 0T 00POOKH TaHUX.
3. 3aBnaHHs MOMEpeIHBOT 0OPOOKH TaHUX.
4. Metonu oOpoOKH eKCIEPUMEHTATbHUX JaHUX.
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5. OcHoBHI (popMuU NpeICTaBICHHS PE3YIbTATIB.

6. Bapiantu npeacraBiieHHs iHpOpMallii.

7. Cnoci6 mpencTaBieHHs pe3yJbTaTiB HAyKOBOi pOOOTH.

8. MeTonu cTaTUCTUYHOI OOPOOKHU pE3yJIbTATIB €KCIIEPUMEHTY.

9. IlepBUHHI METOIM MAaTEMATUKO-CTATUCTUYHOTO aHAII3Y.

10. BropuHHI METOAN MaTEMaTUKO-CTATUCTUYHOIO aHAMI3Y.

11. 3HadeHHs TOHATH «MOJA», «MeJlaHa», «BUOIPKOBE CEpEIHE,

«PO3KHJI BUOIPKU», «JIUCTIEPCIS».

3aBIaHHA IS CAMOCTIHHOI iATOTOBKU:
[. BuBuutu matepian JEKIIii.
II. [TinroTyBaTH JOMOBIIb 32 TEMOIO:
1. 3acTtocoByBanHs t-kputepito CteroficHTa (t-KpuTEpiit).
2. 3acrocoByBaHHs kputepiro Dimrepa (F-kpurepiit).
3. 3actocoByBanHs kputepito Koxpena (G-kputepiii).
4. 3acToCOBYBaHHsI KpUTEPIO y3ropkeHocTi [lipcona (y2-kputepiii).
III. ITpoitTu TecTyBaHHS: TECT 6.2. 32 NTOCWIAHHAM

https://forms.gle/2y69X4GY fxHF4XfY8
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https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D1%96%D0%B9_%D0%A4%D1%96%D1%88%D0%B5%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D1%96%D0%B9_%D0%9A%D0%BE%D1%85%D1%80%D0%B5%D0%BD%D0%B0
https://forms.gle/2y69X4GYfxHF4XfY8

IPAKTUYHE 3AHATTS Ne 7
OJTHO®PAKTOPHUI JUCHEPCIMHUN AHAJII3

Jlireparypa:

1. Kaparogosa O.0., Poxok B.J[. JlocnimxenHs omneparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopiioks: KITY, 2011. 268 c.

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Cratuctuyna o6po6ka
naHux: HaBY. 1oci0. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTemaTuuH1
METO/IM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: Haykosa nymka, 2001,
435 c.

5. Poranbchkuii ®@. b., Ilokypenka A. A. MaremMaTH4Hi METOIHU aHAJI3Y
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Mera:

1. HaBuanbHa — BUBYMTH OCHOBH 3aCTOCYBaHHS (DAKTOPHOTO aHAII3y.

2. BuxoBHa — BUXOByBaTu MpodeciiiHi pucH, MOIyTTs BiAMOBITATILHOCTI;
BUXOBYBAaTH 3aIliKaBJICHICTh JUCIHUIUTIHOW, TIParHCHHS OTPUMATH HOBi 3HaHHS
CaMOCTIIHO.

3. Po3BuBaroua — NpUBMBATH HABUYKA HAYKOBOTO MIiAXOAY IIiJ dYac
BUpIIIEHHS 3a7a4 y cepi 3a0e3nedeHHs MOKEKHOT OC3MEKH.

IuTaHHA 17151 00TOBOPEHHSI:
1. CytHicTh MOJENi (PaKTOPHOTO aHalli3y, HOT0 OCHOBHI 3aBJaHHS.
2. Knacudikairis MmeTo/1iB (hakKTOPHOTO aHaJi3y.
3. BusnaueHHs CTPYKTypH Ta CTATUCTUYHE JOCJIDKCHHS MOACHTI
(dbakTOpHOTO aHaTi3Yy.
4. MeTo 1 TOJIOBHUX KOMITOHEHT.
5. OgHodakTOpHUM aHAII3.

Teoperuyna yacTuHa:

1. CyTHicTh MOaei (paKTOPHOI0O aHAJI3Yy, HOT0 OCHOBHI 3aBIaHHS.

dakTOopHMI aHaIi3 — I1e 0araTOBUMIPHUNA METOJ, IKUH 3aCTOCOBYETHCS
JUI BUBYCHHS B3a€MO3B’SI3KIB MK 3HA4YCHHSAMH 3MiHHHUX. [lepenbauaerbcs,
IO BIZOMI 3MIHHI 3aJI€)KaTh BlJ MEHIIOI KUIBKOCTI HEBIIOMHX 3MIHHHUX 1
BUIIaJKOBOI IOMHUIIKH.

@DakTOpHUM aHalli3 — CYKYIHICTh METOJIB, SIKI Ha OCHOB1 peajbHO
ICHYIOUUX 3B’s3KIB O3HaK (200 00’€KTIB) JO3BOJISIIOTH BUSBISITA JATEHTHI
(mpuxoBaHi) y3arajbHIOBaJbHI XapaKTePUCTUKU OpPraHi3alliiHOI CTPYKTYpH Ta
MEXaHI13MYy PO3BUTKY JOCII)KYBaHUX SBUII 1 IPOIIECIB.
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@DaKTOpHUI aHaji3 [03BOJISIE BHUPIMIMUTH JBl BaXJIHMBI MpOOJIEMU
NOCIIIHUKA: ONHUCAaTH O0’€KT BHUMIPIOBaHHA BCEOIYHO Ta BOJHOYAC
KOMIAKTHO. 3a JO0NOMOTOK (DaKTOPHOTO aHadizy MOXJIHMBE BHUSABJICHHS
MPUXOBAHUX 3MIHHUX (PaKTOpPiB, IO BIANOBIJAIOTH 3a HASABHICTH JIHIMHUX
CTaTUCTUYHUX 3B’S3KIB MK CIIOCTEPEKYBAHUMHU 3MIHHUMU.

JIB1 OCHOBH1 ME€TH (DAKTOPHOTO aHATI3Y:
— BU3HAYEHHS B3a€MO3B’S3KIB MK 3MIHHUMH, (Kjacudikaiis 3MiHHHUX), TOOTO
«00’exkTBHA R-Kkinacudikamisy;
— CKOPOYEHHS YKclia 3MIHHUX, HEOOX1THUX JUJISl OMUCY JAHUX.

3aBaaHHs (aKTOPHOrO aHaJI3y HaBEJEHO Ha pUC.

BuABneHHA
NPUXOBAHNX 3MIHHIX
thakTopie

BuABneHHA
B3acMO3anemHoCTeR
M 3MIHHUMKA

Oaxi onA
iaeHTudikauiv
oD'ekTiB
(po3ni3HaBaHHA
obpazie)

CTWUCHEHHA
iHhopmayii

Bizyanizauin
CTPYKTYpU 0D'EKTIB

Puc. 3aBnanns GgakTopHOro aHaii3y

VY xoni ananizy B oauH (akTop 00’ €AHYIOThCA 3MiHHI, SIKI CHUJIBHO
KOPEJIIOI0Th MK Cc00010. YHACIHiIOK BiIOYBA€ThCS MEPepo3NOain aucmepcii
MDK KOMIIOHEHTAaMH Ta CTBOPIOETHCS MAaKCHMAJIbHO TPOCTa Ta HAOYHA
cTpykrypa daxrtopiB. Ilicist 00’exHaHHS KOpPEJIHOBAHICTH KOMIIOHEHT MIXK
c00010 ycepeauHi KoxkHOro (hakTopa Oyjae BHUIIOI0, HIXK 1X KOPEIhOBAHICTH 3
iHmuMu pakropamu. llg mpouemypa TakoX T03BOJISE€ BUIUIATH JAaTEHTHI
3MiHHI, IO OCOOJHMBO BaXXJHUBE I aHATI3y CEKOHOMIYHHX CHCTEM.
AHaI3yI04Yu OIIHKH, OTpHMAaHi 3a JEKUIbKOMa IIKajdaMH, MOAIOHMMHU MIXK
co00r0, 1 THUMH, $SKI MAlOTh BHUCOKHH KOEQIIEHT KOpPeNsIii, MOXXHa
MPUITYCTUTH, IO ICHYE JeAKa JaTeHTHA 3MiHHA, 32 JOMOMOTOI0 SIKOi MOXHAa
MOSICHUTU CXOXKICTh OTPUMAHMX OIIHOK. TaKy JIaTeHTHY 3MIHHY Ha3UBalOTh
dakTopom. Takuii GakTop BIUIMBAE HA YHUCICHHI MOKA3HUKU 1HIINX 3MIHHUX,
10 TPUBOJIMTH 0 MOKJIMBOCTI Ta HEOOXIHOCTI BHAIIUTH HOTO SK HAWOUIBII
3arajibHUM, O17BIII BUCOKOTO MOPSIKY.

Oxkpecnumo iICTOPit0 PO3BUTKY (PAKTOPHOTO aHAITIZY:

e y 1901 p. Buxoauth ctartsa anriicekoro BueHoro K. IMipcona «Ha
MPSAMEX 1 INTOCKOCTSIX, HAMOUTBIT OJTM3BKUX 10 CUCTEMH TOYEK B IPOCTOPI», Y
AKii 0OrOBOPIOBANACK 171€5 TOJTOBHUX OCEH;

e« y 1904 p. onybOnikoBano ¢yHmnamentanbHy ctarTio Y. CnipmeHa
«3araibHUM IHTEJIEKT, 00’ €KTUBHO BU3HAUCHUM Ta BUMIPSIHUNY;
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o 40-50-11 poku — rIMOOKI PO3pPOOKH aMEPUKAHCHKMX CTATUCTHKIB 1
mateMatukiB: JI. I'yrtmana, I'. Xorenninra, JI. Tepctoyna, K. Xons3unrepa,
C. Pao, anrmiiicekux: C. bapra, I'. Tomcona, /1. Jloyni, A. Makcsena Ta iH;

o y 60-T1 poku B1AOYBA€THCA PO3BUTOK METOAIB (PAKTOPHOrO aHaJI3y
pimennsmu I'. Kaiizepa, P. Hopeckora Ta iH;

o y 1960 p. BuxoauTh mpais amepikaHckoro ByeHoro I'. Xapmana
«Cy4dacHuil paKTOpHHI aHaTI3.

2. Knacudikauis metoaiB GpakToOpHOro aHamisy.

1
! MpocTi 1 GaKTOPHWIA aHani3 ~ ANpPOKCUMYBATELHI
1

____________

— = . .
A s
R N S

« [pynoBWi Meton HA.MyTrmana

« METOA ronoBHWX pakTopie I TomcoHa
» MakCcMMansHOI NnpaeaonogifHoCTI

» MiHIMANEHWX 3anuwkie (I Xapman)

« ofHodhakTopHa Moaens Y. CnipmeHa
« DithakTopHa mopents [ Xonek3anHrepa
« LUeHTpoiaHni metoq J1. TepcToyHa

MeToqn ronoBHWX KOMNOHEHT ([ XoTTenmiHr)

Puc. Knacudikanis meToaiB (pakTopHOro anasizy

DaKTOPHU aHATI3 PO3NOALIAITD HA TaKi BUIM:

e po3gidysanvHuli — BIH 3AIACHIOETBCS i dYac JOCITIIKEHHS
MPUXOBAHOI CTPYKTYpH (hakTopa 63 MpHUMyIIeHHS MPO KUIBKICTh (HaKTOPIB 1
1X HaBaHTa>KCHBb;

o KoH@ipmamoprutl (MIATBEPIKYBAIBHUMN ), MpU3HAYCHU N TSt
MEPEeBIPKHU TIMOTE3 MPO KITBKICTh (PAKTOPIB 1 iX HABAHTAXKCHHSX.

[IpakTnyHe BUKOHAHHS (PAKTOPHOTO aHAJI3y MOYMHAETHCA 3 MEPEBIPKU
HWOTO YMOB.

/10 000B’A3KOBUX YMOB (DAKTOPHOI0 aAHAJII3y HAJIEKATh TAKi:

¢ yCl 0O3HaKH MalOTh OYTH KITbKICHUMU;

e KIUIBKICTh CIIOCTEPEKCHH Ma€ OyTH HE MEHIIE HDK YABi4l OiibIie
YHCJIa 3MIHHHX;

« BuOipKa Mae OyTH OJHOPIIHA;

¢ BXIJHI 3MiHHI MalOTh OyTH PO3MOIJICHI CUMETPUYHO;

o (axTOpHUH aHaII3 3MIMCHIOETHCS 32 KOPETbOBAHUMHU 3MIHHUMU.
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3. Bu3HayeHHsI CTPYKTYPH Ta CTATHCTHYHE JOCJiIKEHHS MOAeJi

(pakTopHOro anamisy.

[TocranoBka 3aBmanHsi ¢dakTopHoro anamizy. Hexail 3amana cucrema

3MIHHMX a00 O3HaK, 3HAa4eHHS SKUX Bigoml 19 KokHOTO 3 N 00’€KTiB.
VsaBiMO BUXigHY iHpopMamito y Burisai marpuii po3miprocTi (NXN)(nxN).
[lepenbavaeTbcsi, 10 KOXEH €JIEMEHT MAaTpPUIll € PE3YyJIbTaTOM BIUIUBY
JEeSKOr0 4Yucja MM TiMOTeTUYHUX YHWHHUKIB 1 OJHOTO XapaktepHoro. s
noOynoBu Mojeii (aKTOPHOTO aHadi3y CliJ MNpPOBECTH CTAHAAPTHU3ALII0
BUXIJHUX JaHUX.
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Yij = irijl i (8.1)
i
Ae Y;; — CTaHAapPTUIOBAHE 3HAYEHHS j-1 3MiHHOT Ha i-My 00'ekTi (Be3po3amipHa BenUUNHA):
8; — CepefHLOKBapaTUYHE BIAXUNEHHA j-1 03HaKKU (BUNpaBneHe).
(OcHOBHA Moaent (DakToOpPHOID aHaniay:
Yij = ﬁjlfn‘ + ﬂ-j?fm +-F a_jrrtfmi + dj'”ﬁ: Jj= f?_l r= 1:—'”1 i= 11—N1 (8.2)

Ag Y;; — HOPMOBaHE 3Ha4YeHH: J-To nokazHuka (3midHol) j-ro of'ekTa AOCNIAXEeHH::
fini — 3HAYEHHR M-T0 3aransHoro akTopa Ha i-My 00'eKTi AOCNIIKEHHA;
Vji — 3HAYEHHA J-T0 XapakTepHoro pakTopa Ha i-My 00’eKTi JOCNILKEeHHA,

Qjy, — BArOBUA KOeMILIEHT -7 3MIHHOT Ha M-MY 3aransHoMY dakTopi abo HABAHTAKEHHA j-I 3MIHHOI
Ha T-MY 3aransHomy aKTopi;
dj — HaeaHTaxeHHA abo BaroBni koedpillieHT j-1 3MIHHOI Ha j-MYy XapakTepHOMY akTopi.

Matpuuna popma Mojeni GaKTOPHOTO aHAII3y Ma€ TaKW BUTJIS:



a1 LT I 0 0 [ 0

A an azm ... dazn 0 0o ... 0 +
dpl @p? ... Opm 0O o ... 0
0 0 0 d 0 0
‘D= 0 0 0 0 ds 0 _
0 0 0 0 0 dy,
1] @12 ... d1m dl 0 - 0
M- an a1 ... axp O da ... 0
Ay Opa  ee. Opy 0 0 ... dy

MicnA UWMX yTOUHEHs MOASNs MOKHA 3aNHCaTH B MaTpUuHii dopmic ¥ = AF Ao Y = MF* :

BpAXYBEHHAM NoBHOT dhakTopHoi matpuyi M-

fll le 11 ... N
F=\| ... ... ... |+V=} ... ... ... |=
fml me Umi  «++ UmN
fll . le
— F* = .fml fm.i"f
™1 ™MN
U1 can U

Oucnepcia ozHakn y; B hakTopHOMY aHanisi moxe byTH nogana Ak
] 2 __
Sj. = hj -I—dj. =1

ne S_? — AMCTIEPCIA 03HAKKM Y7,
hﬁ — EHECOK Y AMCNEPCID 03HAKM BCIX 173 38ransHUX MaKTopIE;

d;.z — BHECOK Yy AMCNEPCI 03HAKK YJ XapaKTepHoro akTopa vj.

Oucnepcia xapakTepHoro dakTopa moxe ByTw NnogaHa Ak
2 _ 2 B
dj = bj +c = 1,
ae c;‘! — KOMMOHEeHTa AMcnepcil, NoB'A3aHa 21 cneymdikolo NapaMeTpa;

d;.! — KOMMOHEHTHW, MOB'A3AHOT 3 NOMUNE3MU EMMIPIOBaHE.

Kommnonentu pgucnepcii B (akTopHOMYy aHaii3li po3paxoBYIOTh
bopmynamu,

3a
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KomnoHeHTn gucnepcii

Yactka gucnepcii MNoznavyeHHA Dopmyna

Moexa guecnepcis Sj? hjz. + bjz. + CJ2. = hJ2. + df. =1
HagiiHicTe rg hJ2- + .512- =1- cf-
CnineHicTs hf- 1-— df-
XapakTepHicTs djz- bg + cg =1- hf-
CneymdiuHicTs bg d;-)' — ;"
Nucnepcis nomunem c?l. 1-— rf.

OyHaaMeHTansHa Teopema dakTopHoro aHaniay. ¥ empazi ¥ = ME™ vesigomi gei matpuyi 2 Tpeox:
M i F*. Buxigni gani matpuyi ¥ gozsonante oTpumartu matpugie . Le matpuya koediuicHTie napHoi
kopenayi, abo KopenAuiiHa MaTpUURA. TaKoH ANA BIATECPEHHA MATPULI NapHWX KOPENALIR MOXHE

BUKDpUCTOBYBATH MaTpuu M-

R=MM" = 44" + DD%; (8.5)
R, = AAT, DDT = D2,

Takum YMHOM, MATPMUA KoedILIEHTIE NApHOT KopenAyll, OTPUMAHA 3 BMXIAHWX NOKAaZHWKIE, Moxe ByTuH

BiATEOpEHE 23 gonomorow matpuui M-

R=FR,+ »? (8.6)
Mogamo enemeHT matpuui J2 y posropHyTomMy BArMAGI
YyT
R= N (B.7)
Y MATPUYHIA hopMi UeR EMPA3 MOXHA 3ANMCATH Tax:
1
Tk = ﬁ(yﬂykl +ypuke + -+ YiNURN)- (8.8)
Cropuctaewucs dopuynow ¥ = AF nepetsopumo R e pegyrosany matpuu:
Ry, = iAF{:A.F}T = i.ﬁ'-‘;IT'}.?’TA.T = AlFﬂAT (8.9)
N N N ’ )

MozHaummo %FFI = eignoeigso: By, = ACAT. Ueit supas HasusaoTs Teopemot daktopHoro
ananizy. Arwo saransHi hakTopy He kopensosadi mix cobow, To C Byge 0OMHUYHOK MATPHLUEKD, OTHe
Ry = AAT.

MeToau 00YHMCACHHSA CILILHOCTI:

e METOJ KBajJipaTa KoedilieHTa MHOXUHHOT KOPEJISIIii;

e METOJ HalOiIbIIOro KoedimieHTa KOPesIii 3a PSJIKOM;

e METOJI OIIIHKU CEPEIHHOTO Koe(iIieHTa KOPESIii 3a PSAIKOM;
e METOJ Tpiaj JJIs OIIHKH hj



rril

2
h} = (R.10)
rkl
Je i — KoadilUieHT Kopenayll B pAaky j, Wo Mac Hahbinklle 3HaYeHHA CTOXACTUYHOM 3B8'A3KY MK
ozHako Y5 i aminHol Y
i — koedilieHT KopenALji, AKMA Mae HaRbinslWe 3HAUEHHA, WO XapaKTepUsyE 3B'A20K oa3Hakn Y¥; C 1]
3a meTogomM Nepluoro UeHTpoTaHoro dakTopa oburenenHa b; NpoBogATE TAKUM UHHOM:
J
T 2
-2 ( k1 Tik)
L afe=1"17
hi PE——— (8.11)

21 2a1TH

Takum YMHOM 23 oDUMCNEHWMK CNINBHOCTIMKM EWZHAYAKTE FONOEH EDAKTODH. L|E|ZE3 IHAYEHHA NOEBHOI

Jucnepcii Ta enNiNBHOCTI MOXHE oBYWCNIUTH BHECOK OCTAaTOYHOT YACTEW gucnepcil.

4. MeToa roJIOBHUX KOMIIOHEHT.

3 ynucna METOMIB, [0  JO3BOJSIOTh  y3arajdbHIOBATH  3HAYCHHS
CJIEMCHTAPHUX O3HAK, METOJ TOJIOBHUX KOMIIOHEHT BHJIUISETHCS IMPOCTOIO
JOT1YHOIO KOHCTPYKIIIEIO; HAa MOro MPHUKJIAl CTalOTh 3pO3YMUIMMH 3arajibHa
i1est 1 IIbOB1I HACTAHOBM YUCICHHHUX METOHIB (pakTopHOro anamizy. Jlus
BUSIBJICHHS HaWOUThIl 3HA4YymuX (aKToOpiB 1 iX CTPYKTYpU, HaUOUIBII
BUIIPABJIAHUM € METOJ TOJIOBHMX KOMIOHEHT. CyTHICTh METOJYy IOJISATaE B
3aMiHl KOpEIbOBAaHMX KOMIIOHEHTIB HEKOppeiaboBaHUMHU (akTopamu. [HIIOIO
BAXJIMBOIO XAaPAaKTEPUCTUKOIO METOJYy € MOXIJIMBICTh BUOKPEMJICHHS
HaOUThIT 1HPOPMATHUBHHUX TOJOBHUX KOMIOHEHT 1 BHUKIIOUCHHS IHIIUX 3
aHalizy, 10 CIPOIIYy€e THTEpIpeTalio pe3yibpTarti. [lepeBaru MeToqy Takox y
TOMY, 110 BIH € MATEMAaTUYHO OOTPYHTOBAHUM METOJOM (PAKTOPHOTO aHaTI3Y.
3a TBEpMKEHHSAM pANY MOCHITHHUKIB, METOJ TOJIOBHUX KOMIIOHEHT HE €
MeToJoM (aKTOpPHOTO aHaji3y, OCKUIBKM HE PO3IMICIUIIOE JTHUCIIEPCiio
IHIMKATOPIB HA 3arajibHy W YHIKaJbHY.

Meton TONOBHUX KOMIIOHEHT /A€ MOXIMBICTH 3a MM BXIAHUMH
O3HAaKaMH BHUIUTUTH MM roJOBHUX KOMIIOHEHT, a00 y3araJbHEHHX O3HaK.
[IpocTip TOJOBHMX KOMIIOHEHTIB € OPTOrOHAIHHUM. MaTemMaTWyHa MOJEIb
TOJIOBHUX KOMIIOHEHT 0a3yeTbCsi Ha JIOTIYHOMY JOMYIICHHI, [0 3HAYCHHS
0e31iui B3a€EMO3aJIeKHUX 03HAK MOPOIKYIOTh JIESIKUI 3araJbHUMN pe3yybTarT.

Meton TOJIOBHMX KOMIIOHEHT BHKOPHCTOBYETHCA HJII BUBYCHHS
B3a€MO3B’A3KIB MIXK JOCTIPKyBAHMMHU TOKa3HUKaMU. 3a HOTO JOTMOMOTOIO
MOYXHa BHSBISTH MPHUXOBaHI TOKa3HUKHU ((dakTopw), AKi BIAMOBIJAIOTH 3a
HasIBHICTh JIIHIMHUX CTAaTUCTUYHUX 3B’S3KIB (Kopeyslii) Mk HuMH. Kpim
TOr0, BU3HAYCHHS OUIBII BIUIMBOBUX 3a YMOB IIPOBEACHHS JIOCIIKCHB
dakTopiB cepen TEPBUHHO OOpaHWX TOKA3HUKIB, a TaKOX BHIBICHHS
CTaTUCTUYHOTO 3B’S3Ky BH3HAYalOTh OOTPYHTOBAHICTh BHCHOBKIB IIIOJIO
€(EeKTUBHOCTI TUX YH IHINUX BIUIUBIB HA JOCTIIKyBaHy CUCTEMY.

ANTOPUTM  3aCTOCYBaHHS  Ta  peadi3alii  METOAY  TOJOBHHUX
KOMITOHEHT CTOCOBHO JOCHI>)KEHHS TPYIl KPEIUTHUX PU3UKIB BiIOOpaKEeHO Ha
puc.
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Matpuuya
MaTpuua Matpuua L
: _ L KOBapIALIA(S)
EXiJHMX ¥ CTaHOADTUI0EAHMUX MaToHLA
AaHux (X} IHAUEHE O3HAK (Y) '“F;uenHLl,iEn'R)
T MaTpuus
h-'IEl{I' 0:1: - MaTpuys thaKTOpHOTO MaTpuus
) LA aKTopHOro Bigo0paMeHHA IHaUeHs
KoBaplayii abo T "| einobpamenns " nicns EM thakTopie
napaux (A) obepTaHHA (F)
kopenauii (Rh) i (W) !
] ] ]
1. MNpobnema 2. MNpoBnema 3. MpoBnema 4. MNpobnema
OUIHHEAHHR HINBEOCTI cbepTaHHA OUIHKESHHA
CAINEHOCTER T3 BUMALY IHAYEHE
hakTopie thakTopie

Puc. 3aranpHa ajaroputMiuyHa cxema peaJjizaunii  MeToAiB
(¢paxTopHOro anamisy

5. OnHodakTopHMi aHATI3.

JluctiepciiHMiT ~ aHali3 €  CYKYMNHICTIO  CTaTUCTUYHUX  METOIIB,
NpU3HAYCHHUX I TIEPEBIPKU TIMOTE3 MPO 3B 30K MDK TMEBHOIO O3HAKOK Ta
JTOCIIJDKYBaHUMHU (paKTOpaMH, SIKi HE MarTh KUIBKICHOTO OIUCY, a TaKOX IS
BCTAaHOBJICHHS CTYTNEHs BIUTUBY (akTOpiB Ta iX B3aemonii. Brepie neit meron
Oyno po3poosieHo P. dimepom B 1925 p.

dakTOpaMM Ha3WBAIOTh KOHTPOJIHOBaHI YMHHUKH, 110 BIUIMBAIOTH Ha
KIHIIEBHH pe3yJIbTaT.

PiBnem ¢akropa, abo cnocod6oM 00poOKH, HA3WBAIOTh 3HAUYCHHS, IO
XapaKTEePU3YIOTh KOHKPETHUH TposB 1mboro ¢akrtopa. Lli 3HadyeHHS 3a3BUUaid
MOAAI0Th Y HOMIHAJIBHIN a00 MOPSIKOBIN KAl BUMIPIOBaHb.

3HaueHHs BUMIPIOBAHOT O3HAKU HA3MBAIOTh BiATYKOM.

Yacto BuxigHi 3Ha4YeHHS (HAKTOPIB BUMIPIOIOTH y KUIBKICHUX abo0
MOPSAIKOBHUX MIKanax. Toal mocrae mpoOsiema TpyMyBaHHS BUXITHHX JAaHUX Y
pPAINM CTHOCTEPEKEHb, IO BIATOBIAAIOTH MPHUOIU3HO OJHAKOBUM 3HAYCHHSIM
dakropa.

S0  KITBKICTh TPYN  B3ATH  HAAMIPHO BEJIHKOIO, TO KIIBKICTh
CIIOCTEPEKEHbh Y HHX MOXE BHUSBUTHUCS HEJOCTATHBOIO I OTPUMAaHHS
HAJITHUX pe3yIbTaTIB.

Akmio i B3ATH HAAMIPHO MaJOl, II€ MOXE MPU3BECTH 1O BTpaTH
CYTTEBHX OCOOJMBOCTEH BIUTMBY JIOCHTIIKYBaHOTO (hakTopa Ha cuctemy. Bubip
KOHKPETHOTO CTHOCO0Y TPYITyBaHHS JaHUX 3aJICKUTH B X 00CATY 1 XapakTepy
BapiIOBaHHS 3HaUY€Hb (haKTOpa.

KinbkicTh 1 po3Mmipu  IHTEpBaIIB MpU  OAHOPAKTOPHOMY  aHami3l
HalyacTillle BU3HAYAIOTh 3a MPUHIUIIOM PIBHUX 1HTEpBaJiB a00 32 MPUHILIUIIOM
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piBHUX yacToT. [Ipm OaraTodakTopHOMY aHami3l 3aCTOCOBYIOTb TPHU THIIH
rpynyBaHHS:

- TpYIU 3 PIBHOIO KUIBKICTIO CIIOCTEPEIKEHD;

- TpYIIU 3 PI3HOIO KUTBKICTIO CLIOCTEPEKEHB;

- TpynH, KUIBKOCTI CIOCTEpEKEHb Yy SKHUX BIANOBIIAIOTh MEBHIN
MPOIOPIIIi.

[Ipy oMy ICHYIOTH MEBHI 0COOJMBOCTI OOpPOOKHM AaHUX, 3aJIEKHO BiJ
TUIY TPYITyBaHHS, K1 HE PO3IIISIAAIOTECSA Y IIbOMY MOCIOHUKY.

OCHOBHOIO METOI0 OJHO(AKTOPHOTO aHaN3y 3a3BUYall € OIlIHKa
BEJIMYMHU BIUIUBY KOHKPETHOrO (pakTopa Ha IOCHIKYBaHMH BIATYK. [HIIOIO
METOI0 MO OyTH MOPIBHSHHS JIBOX a00 JEKUTbKOX (haKTOPIB OJIUH 3 OJHHUM 3
METOI0 BH3HAYEHHS PI3HUIIl X BIUIMBY Ha BIATYK, $SKy 4YacTO Ha3UBaIOTh
koHTpacToM ¢akTopiB. [lonepenHiM eranoMm € mepeBipka HYJIBOBOI IimoTe3u
Opo BIACYTHICTh OYyJb-KOTO BIUIMBY AOCHIIKYyBaHOro ¢akrtopa ((haxTopis),
TOOTO TIMOTE3W MPO Te€, 10 3MIHM 3HAUYCHb O3HAKW B MIOPIBHIOBAHUX BHOIPKax €
BUIIaIKOBMMH, 1 BC1 JJaH1 HAJIEXKaTh JIO OJIHI€T reHepaIbHOI CYKYITHOCTI.

Temu nonmosigei sl 3aC/IlyXOBYBAHHS:

1. ITonsaTTs, TUNY 1 3aBAaHHS (AKTOPHOT'O aHAII3y.

2. Knacudikaiis ¢paxTopis.

3. Cucrematu3ailist (hakTopiB.

4. IToHSTTA, TUIIU 1 3aBAAaHHS (DAKTOPHOTO aHAIIZY.

5. Meron ronoBHux dakrtopiB. OriHOBaHHS (aKTOpiB 1 3amadi
Kkiacudikarii.

6. MeTo/1 rOJIOBHUX KOMITOHEHT.

7. Ilpuxnaau peaiizallii anropuTMy METOIY TOJIOBHUX KOMITOHEHT.

IuTaHHA 1J151 KOHTPOJIIO 3HAH:

1. V yomy mosnsirae cyTHIiCTh (haKTOPHOTO aHamiI3y?

2. Ha3BiTh OCHOBHI eTanu (pakTOPHOTO aHATI3Y.

3. SIki OCHOBHI TPy METOIB BUALISAIOTH Y (aKTOPHOMY aHai3i?

4. SIki MeToau pO3paxyHKy CIUIBHOCTEH BH 3HA€TE?

5.UuM  BiApI3HAETBCA  peIyKoBaHAa  MaTPHUIS  Big  3BHYANHOT
KOpeJAinHOT MaTpHIli?

6.Y dYoMy BIAMIHHICTP METOAY TOJOBHHX KOMIIOHEHT BiJl METOJIB
dakTopHOTO aHamizy?

7. SIk BuU3HAuaeThCA HEOOXIOHA Ta JOCTAaTHA KUIBKICTh 3arajJbHUX
¢dakTopiB y METO1 TOJIOBHUX (PaKTOPIB?

8. ki Bunu obepTaHHS BU 3HaeTE?

9. SlkuM YMHOM 3AINCHIOETHCS €KOHOMIUHA IHTEpIpEeTallis OTPUMaHUX
YUHHUKIB?

10. SIxmit BUTIIA Mae JTiHIHA MOJCIb METOAY TOJTOBHUX KOMIIOHEHT?

11. Ha3BiTh OCHOBHI NOHATTS (DAKTOPHOTO aHANIZY.
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12. HaBeniTh adroputM METONY I'OJIOBHUX (PAKTOPIB.

13. Sk 3a1HCHIOETHCS pO3KIaAaHHs Aucnepcii y pakTopHOMy aHai3i?

14. Ha3BiTh KpUTEPIi TOYHOCTI OLIIHKHA 3HaUY€Hb (PAKTOPIB.

15. Sk 371HCHIOETBCS OLIIHIOBAaHHS PIBHSA 1H(QPOPMATUBHOCTI TOJOBHUX
daxTopiB?

16. Ha3BiTh kpuTEpii BUOOPY KUIBKOCTI (PAKTOPIB.

3aBIaHHA IS CAMOCTIHHOI IATOTOBKU:

[. BuBunutu matepian JEKIIii.

II. [TinroTyBaTH JOMOBIH 32 TEMOIO:

1. TeopeTnyHi OCHOBH 1 MPUHLIMIIOBA CXeMa AUCIEPCIMHOIO aHai3y.

2. lucnepciiiHuii aHaii3 npy rpynyBaHHI JaHUX 32 OJHIEI0 03HAKOIO.

3. 3acTocyBaHHSA JUCIEPCITHOrO aHami3y Juisl OLIHKM BIPOT1AHOCTI
PI3HHUIII IBOX CEPEIHIX.

4. lucniepciitHuil aHai3 Ipu rpymnyBaHHI JaHUX 32 JBOMAa O3HAKAMHU.

II1. [Iporitu TECTYBAHHS: TECT 7.2. 3a IIOCWJIAHHAM
https://forms.gle/jkDMNbC487uwU65W7
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HNPAKTUYHE 3AHATTSA Ne 8
ABO®PAKTOPHUU JUCIIEPCIMHUU AHAJII3

Jlireparypa:

1. Kaparogosa O.0., Poxxok B./l. JlocnimkenHs omeparliii: HaB4. Mocio0.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopiioks: KITY, 2011. 268 c.

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6po6ka
JMaHuX: HaBY. 1oci0. Enextponne Bunmanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTemaTuuH1
METO/IM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: Haykosa nymka, 2001,
435 c.

5. Poranbcbkuit @. b., Hokypenka A. A. MaTtemaTHuHi METOJU aHAII3Y
ekoHoMiuHux cucteMm. Kuura 2. Kuis: Haykosa qymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Merta Jiekuii:
1. HaBuanbHa — BUBYMTH OCHOBH 3aCTOCYBaHHS JUCIICPCIMHOTO aHAI3Y.
2. Pos3BuBaroua — O3HAaHOMHTHCS 3 HampsSMKaMH 3aCTOCYBaHHS
JUCIIEPCIHHOTO aHaTI3y.
3. BuxoBHa — BuxoByBatu npodeciiiHi pucH, MOIyTTsS BiANOBITATLHOCTI;
BUXOBYBAaTH 3aIliKaBJICHICTh JUCIHUIUTIHOW, TIParHCHHS OTPUMATH HOBi 3HaHHS
CaMOCTIIHO.

IuTaHHA 17151 00TOBOPEHHSI:
1. 3agaui tuciepciitHOTO aHami3y.
2. JIBoakTopHUI qUCTIEpCIMHUIN aHaI3.

Teoperuyna yacTuHa:

1. 3apaui nucnepciiiHoro anasmisy.

B Oynb-sxoMy eKCiepuMEeHTI CepeTHI 3HAYCHHS TOCTiHKYBaHUX BEJIMUNH
3MIHIOIOTBCS Y 3B'A3KY 31 3MIHOIO OCHOBHHX (DaKTOPiB (KUTBKICHHX Ta SKICHUX),
[0 BHW3HAYAIOTh YMOBHU JOCIHIAy, a TaKoX 1 BHIAJKOBUX (PaKTOpIB.
JlocnmimpKeHHsT BIUIMBY THUX YW 1HIMX (AKTOPiB HAa MIHJIMBICTH CEPEIHIX €
3a/1auero JUCTIEPCIHOTO aHali3Yy.

JlucnepciiiHuii aHasi3 BUKOPUCTOBYE BIACTUBICTh AIMTUBHOCTI TUCTIEPCi
BHITQIKOBOi BEJIMYMHH, M0 OOYMOBJICHO i€l He3aleKHHX (akTopiB. B
3aJIeKHOCTI B YWCIa JDKEPEN IUCTEepCii pO3pi3HSAIOTh OAHO(PAKTOPHHMA Ta
OaratoakTopHUl JUCTIEPCIMHUIN aHaTI3.

Jucniepciiinuii aHani3 0coOJMBO €()EKTUBHUN MPU BUBYEHHI KIUIBKOX
daktopiB. [Ipu K1acMUHOMY METOJ1 BUBUYCHHS 3MIHIOIOTh TUIBKU OAUH (aKTOp,
a pemTy 3ajdumiarTh mnocTiHuMHU. [Ipum 1mpOMy 11 KOXKHOTO (aKTOpy
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MPOBOJUTHCSA CBOSI CEpist CIOCTEPEKEHb, IO HE BUKOPHUCTOBYETHCS IIPH
BUBYEHHI 1HIIUX (akTopiB. KpiM TOro, mpm TakomMy METOJl NOCHIIKEHb HE
BJIA€ThCS BHU3HAUYMTH B3a€EMOAII0 (DAKTOpIB MpU OAHOYACHIA ix 3MiHl. Ilpu
JUCHEPCIMHOMY aHaji3l KOXKHE CIOCTEPEXKEHHS CIYXUTh ISl OJHOYACHOL
OLIIHKM BCIX (h)aKTOPIB Ta iX B3aeMOJIi.

Jucnepciiinuii aHaili3 MOJArae y BUIUIEHHI W OLIHIOBaHHI OKPEMHUX
(dakTopiB, 110 BUKIUKAIOTH 3MIHY JIOCHIIIKYBaHOI BUMAAKOBOI BennuuHu. [lpu
IbOMY TIPOBOJIMTHCS PO3KJIAJ CyMmMapHOi BHOIpKOBOI AMCIEPCIi HA CKJIaJOBI,
0o0yMOBJIeH]1 He3anexxHUMHU ¢akTopamu. KokHa 3 WX CKJIAJIOBUX € OI[IHKOIO
aucnepcii reHepanbHoi cykynHocTi. 11lo6 natu ouiHKy A1€BOCTI BIUIMBY JaHOTO
¢dakTopy, HEOOXITHO OLIHUTH 3HAYUMICTH BIAMOBIAHOT BUOIPKOBOI aucnepcii y
MOPIBHSHHI 3 JIUCIEPCIEI0  BIITBOPEHHsS, OOYMOBJIEHOI BUIAJKOBUMU
¢dakropamu. [lepeBipka 3HAYUMOCT1 OL[IHOK JAMUCTIEPCIi MPOBOASTH 3 JOMOMOIOIO
kputepito Pimrepa.

Komm po3paxynkoBe 3HaueHHs kputepiro Dimepa BUSBUTHCS MEHIIUM
TaOJMYHOTO, TO BIUIUB JOCTIKYBaHOrO (aKTOpy HEMAa€ IiJCTAaB BBAKATH
sHaunMuM. Komm X po3paxyHKOBe 3HauYeHHS Kputepito Dimepa BHUSIBHTHCS
OuTbIIMM TaOMIMYHOTO, TO 1eW (akTop BIUIMBAE Ha 3MIHM cepeAHix. B
MOJJATBIIIOMY MU BBA)Ka€MO, 1[0 BUKOHYIOTHCSI HACTYITHI IPUITYIIICHHS :

1. BunasikoBi MOMWIKY CIIOCTEPEKEHb MAIOTh HOPMAIIBHUHN PO3ITOJILI.

2. ®aKkTopu BIUTMBAIOTH TUILKM HA 3MIHY CEpEHIX 3HAUCHb, a JIUCTIEPCis
CIIOCTEPEKEHB 3aTUIIAETHCS MMOCTIHHOIO.

dakTopu, 110 PO3TIAIAITECSA B AUCIEPCIHHOMY aHaji3i, OyBalOTh TPhOX
POJIIB:

e 3 BUNAJKOBHMH PIBHSAMHU, KOJM BUOIp PIBHIB MPOXOIUTH 3 0€3MEKHOI
CYKYITHOCTI MOXJIMBHUX PIBHIB Ta CYHPOBOJDKYETHCS paHIOMI3aIl€l0 1 PiBHI
BUOUPAIOTHCS BUMAIKOBUM YUHOM;

¢ 3 (hiIKCOBAaHUMH PIBHSIMU;

e 3MIIIAHOTO THUITy — YacTHWHA (PAKTOPIB PO3TIAIAETHCS HAa (PIKCOBAHUX
PIBHSIX, aJie PiBHI PEIITH BUOMPAIOTHCS BUITAIKOBUM YHHOM.

JlucniepciiftHuii aHasi3 3aCTOCOBYETHCA B Pi3HUX (hOpMax B 3aJI€KHOCTI Bif
CTPYKTYpH OO0'€KTy, IO JOCTIKYEThCS; BUOIP BIAMOBITHOT (DOPMH € OJIHIEIO 3
TOJIOBHUX TPYJIHOCTEN B MPAKTUUYHOMY 3aCTOCYBaHHI aHATI3Yy.

OCHOBHOIO METOIO JUCHEPCIHOTO aHami3y, pyH/IaMEeHTaIbHA KOHIICTIIIIS
sakoro Oyna 3ampomnoHoBana ®@imepom y 1920 p., € qoCTiHKEHHS] 3HAYYIOCT1
BIIMIHHOCTI MIX CEpeIHIMH JACKUIBKOX TPyl AaHUX abo 3MiHHHX. Ko
MOPIBHIOIOTHCS CEPENHI JIBOX TPYIM, MUCTIEPCIMHUN aHami3 JacTh TOW IKe
pe3ynbTar, MmO 1 3BUYAWHUN T-KpUTEPId IS HE3aICKHHX a00 3aIeKHUX
BUOipok. [IpoTe BUKOpHCTaHHS NUCTIEPCIHHOTO aHAJI3y Ma€ MepeBaru 0COOIMBO
JUIS1 MaJiuX BUOIPOK.

Y  naucnepciiiHoMy aHali3l NEpeBIpKa CTATHCTUYHOI 3HAYYLIOCTI
BIIMIHHOCTI MDK CEpEIHIMHU JEKUIbKOX TpyH 3[1MCHIOETbCSI HA OCHOBI
BUOipkoBUX aucnepciid. Lls mepeBipka MpOBOAUTHCSA 3a JOMOMOTOK PO3OUTTH
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3arajiibHOi aucnepcii (Bapialii) Ha 4YacTUHHU, OJIHA 3 SKUX OOyMOBIIEHA
BUIAIKOBOIO MOMMJIKOIO (TOOTO BHYTPIIIHROTPYIIOBOIO MIHJIUBICTIO), a Jpyra
MOB'I3aHA 3 BIIMIHHICTIO CEpEIHIX 3Hau€Hb. SKIIO I BIIMIHHICTh 3HAYyIla,
HYyJIbOBA TIMOTE3a MI0JI0 ICHYBaHHS BIIIMIHHOCTI MDK CEpEIHIMH 3HAYCHHSIMHU
BIJIKM/IA€ThCS HA MIEBHOMY PiBHI 3HaUyIIOCTI.

®»  JlepeBipka 3HAYMMOCTI OIIIHOK JHCIEPCId MPOBOAMTHCS 3a
kputepiem Dimepa.
®»  HeoOxiaHO, 1100 BUKOHYBAJIUCS HACTYMHI NPUITYIICHHS:
1) BUNagKoB1 MOMMJIKH CIIOCTEPEkKEHb MAIOTh HOPMAJIbHUM PO3MOJILT;
2) ¢akropu BIUIMBAIOTh TUIBKM Ha 3MIHY CEpeAHIX 3HA4YCHb, a
JIUCHEPCist  CIIOCTEPEXKEHb  3QIMINAETHCA  MOCTIMHOI;  €KCIIEPUMEHTHU
PIBHO3HAYHI.
3anexHo BiJ 4YMCIa JPKEpeN JUCIepcli po3pi3HSIIOTh OJHOMAKTOPHUH 1
O6ararodakTOpHUI TUCTIEpCIHHUN aHa13.

2. IBopakTOpHUIl IUCIePCIiHUI aHAJTI3.

Hexail HeoOXiZHO BHU3HAYWUTH BIUIMB JABOX (akTOpiB A 1 B HA TMEBHY
o3Haky X. JIyist boro HeoOXiaHO, 100 JOCHi 31MCHIOBaBCS MpU (hIKCOBAHUX
piBHsAX (akTopiB 4 1B, a TakoX iX oaHOuacHId 1ii Ha o3Haky. [Ipu 1pomy
JOCJIIJT 3AIMCHIOBATUMEMO 71 Pa3iB JUIsl KOXKHOTO 3 piBHIB (akTopiB A 1 B.

[To3Hauumo uyepes Xijx KOHKpETHE 3HAa4YeHHs O3HaKu X, SKOro BOHA
HaOyBa€ MpH i-My €KCIIEPUMEHTI, |-My piBHI ¢pakTopa A i kK-my piBHI (akTopa B.

Pe3ynpTaT ekcnepuMeHTy 3pYyYHO MOJATH Yy BUIUISAAL TaOiuii, sKa
nojijieHa Ha OJIOKH, B KOXHOMY 3 SIKUX BpPaxOBY€TbCA Ha TMEBHUX PIBHAX
¢dakTopiB A 1 B iX BITUB HA KOHKPETHI 3HAYCHHsI O3HAKU X=Xijk .

Buxonsiun 3 naHux tadul.,

n
. Z Xijk
=]

X, ="

ij
N ¢ cepenniM 3HAUEHHAM 03HAKK X JJIs KOKHOTO OJI0Ka;
n. g
Z Xijk
Z_ =l j=1 -
i = 1 .
ng J=LP cepeqHIM  3HAYEHHAM  O3HAKHU X 3a
CTOBIIIISIMU;
n_ g
D Xy
- i= ]:1
Yi = T
I np i=1q .
, € CepedHIM 3HAYCHHSAM O3HaKu X 3a
PAIKAMU;
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X =
npq € 3arajJIbHOIO CEPENAHBOIO 03HAKOIO X
N2
np Z (y i X)
2 _ Q1
S, = =
p-1 p-1 BUIIPABJICHOIO  JUCIEPCI€I0,  sKa

3yMOBJI€HA BIUIMBOM (pakTopa 4 Ha 03HaKy X;

) O NCED I

q-1 q-1 BHUITPABJICHOIO  JIUCIIEPCI€r0,  sKa
3yMOBJIEHA BIUIMBOM (akTopa B Ha 03HaKy X;

o LYy o
’ (p_l)(q_l) (p_l)(q_l) c BUIIPABJICHOIO

JHCIIEPCIELO, sAKa 3yMOBJIEHA OJTHOYaCHUM BIJTUBOM Ha
o3Haky X ¢akropiB 4 1 B;

SZZZZZ(Xka_a)Z _ Q4

N—-pq N-pq BUIIPABIECHOIO JUCIIEPCIEIO,
sAKa 3yMOBJIEHA BILIMBOM Ha 03HaKy X IHIIMX, HE FOJOBHUX (AKTOPIB.
OGUHCITIOIOTECS CIIOCTEPEKYBAH] 3HAUCHHS KPUTEPIKO

i 2, s ., §?
F=S_ap—ﬁp—s_‘~'2’

A > B~ o2 AB —
st Pz

[Ipu piBHI 3HAYYIIOCTI o0 BUBHAYAIOTh KPUTUYIHI TOUKHU:

Fro(aska;Ki), Fup(asks;Ka), Fup(asko;ko).

Skmo:

1) FA">Fp(a,kak1), TO HymsoBa rimore3a NpPO BiACYTHICTH BILIMBY
dakTopa A BIIXUISIETHCS;

2) Fe>Fyp(a,ks;K1), To HymboBa rimore3a OpoO BiICYTHICTH BILIMBY
dakTopa B BIIXUIs€THCS;

3) Fag >Fip(a,k2;k1), ), To HysnbOBa rimoTesa Mpo BiICYTHICTH CILILHOIO
BITUBY (aKTOPiB A B BIAXUIISETHCA.

S,

Temu nonoBigei 1si 3acJIyXOBYBAHHS:
1. TeopeTnyHi OCHOBH 1 MPUHITUIIOBA CXEMa JUCIIEPCIHHOTO aHATI3Y.
2. JlucniepciiftHuii aHali3 Mpy TPyMyBaHHI JaHUX 32 OJJHIEI0 03HAKOIO.
3. 3acTocyBaHHS JWCIIEPCIHHOTO aHami3y JUIsl OIIHKW BIPOTITHOCTI
PI3HUIIL JBOX CEPEIHIX.
4. JlucnepciiiHuii aHali3 Opu rpynyBaHHI IaHUX 3a IBOMa O3HAKaMHU.
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IInTanHA A1 KOHTPOJIIO 3HAHD:
1. BuzHaueHHs TOHSATh: «aHAJI3», «IUCIEPCIsH, «IUCTIEPCIHHUN aHATI3Y,
«CTAaTUCTHUKAY, «IIP00a», «(PaKTOp», KUMHHUKY, «TI10TE3a», «aJUTUBHICTHY.
2. CyTHICTb 0IHO(AKTOPHOTO AUCIEPCIMHOTO aHAII3Y.
3. CyTHICTh 1BO(AKTOPHOTO AUCHIEPCIMHOIO aHaI3y.

3aBaaHHA IS CAMOCTIHHOI MIATOTOBKHU:
[. BuBunTH Matepiai nonepeaHbo1 JeKIii.
II. [Ipovitu TECTYyBAHHS: TECT 8.2. 3a MTOCHJIAHHSM

https://forms.gle/uPSxMzk3EKHmMxcY 87
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HNPAKTUYHE 3AHATTSA Ne 9
MNOBYJOBA JIIHIHHOI MOJIEJIL 3ATAJIBHI BIIOMOCTI

Jlireparypa:

1. Kaparogosa O.0., Poxxok B.Jl. Jlocnimxkenns omeparliii: HaB4. mocio.
K.: lenTp yuboBoi mitepatypu, 2007. 256 c.

2. baxpymun B.€. Meronu aHanmizy JaHUX: HABYAJbHUWA MOCIOHUK IS
ctynenTiB. 3anopiioks: KITY, 2011. 268 c.

3. Ileperyna O.B., Kanyctan O.A., Kypunko O.b. Craructuuna o6po6ka
naHuX: HaBd. 1oci6. Enexrponne Bunanns, 2022. 103 c.

4. Poranscekuii ®@. b., Kypunosuu 4. €., Hokypenko A. A. MaTemaTuuH1
METOJIM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: HaykoBa nymka, 2001,
435 c.

5. Poranbcbkuit @. b., Hokypenka A. A. MaTtemaTHuHi METOJU aHAII3Y
ekoHoMiuHux cucteMm. Kuura 2. Kui: HaykoBa gymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa cTaTucThka. Pisue, 2004.

Merta:
1. HaBuanbHa — BUBYUTH OCHOBHU 3aCTOCYBAHHS KOPEJISIIHHOTO aHaIi3y.
2. Po3BuBaroya — O3HAWMOMUTHUCS 3 HaNpsSAMKAMH 3aCTOCYBaHHS

KOPEJISIIHHOTO aHai3y.

3. BuxoBHa — BuxoByBatu npodeciiiHi pucH, MOIyTTsS BiANOBITATLHOCTI;
BUXOBYBAaTH 3aIlIKaBJICHICTh JUCIHUIUIIHOIW, TIParHEHHS] OTPUMATH HOBI 3HAHHS
CaMOCTIIHO.

IuTaHHA 17151 00TOBOPEHHSI:
1. BuzHaueHHs KOpeIAIHHUN aHai3.
2. KoedimieHT Kopensiii.

Teoperuyna yacTuHa:

JlocmimKeHHsT HOCATh KOMIUIEKCHUN xapakTep. [Ipu KOHTpodii 3a X0aoM
TPEHYBAJIBHOTO MPOIIECY OIIHIOITh MUIHKA psif ¢i3ioaoridaux, 610MeXaHIIYHUX,
010XIMIYHUX Ta IHIMUX MapameTpiB. [lpu 1bOMY YacTO BHHHMKA€E TMUTAHHS TPO
B3a€MO3B'SI30K O3HaK. B3aeMO03B'S130K, MpU AKOMY KOKHOMY 3HAYEHHIO OJHOTO
MOKa3HWKA BIAMOBIJA€ YITKO BHU3HAYECHE 3HAYCHHS JPYroro, Ha3MBAETHCS
(GYHKITIOHATHHIM.

CTraTuCTUYHUN METOJ|, SKHH BHUKOPUCTOBYETHCS JUISI  JOCIIIKCHHS
B32€MO3B'S13KiB, HA3UBAETHCS KOPEISIIIHHUM aHATI30M .

Kopeasiuilinuii aHagi3 — 11e CTATUCTUYHE AOCIIKEHHS (CTOXaCTHUYHOI)
3aJIKHOCTI  MIDK ~ BHITAJKOBMMH  BejdwumHamu  (aHmin.  correlation  —
B3a€EMO3B’SI30K). Y HaAWMPOCTINIOMY BHUMAAKY JOCHIIKYIOTh JBI BUOIPKU
(Habopu paHuUX), y 3araJibHOMy — 0araToBUMIpHI KOMIUIEKCH (TPYIIN)
reOJIOTTYHUX MapaMeTpiB a00 00’ €KTIB.
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Merta kopeasimiiHOro aHadily — 3a0€3ME€UYUTH OTPUMAHHA JAESIKOi
1HopMallii Mpo OJHY 3MIHHY 3a JOMOMOI'OIO 1HILIOT 3MIHHOI. B BHUmagkax, koiau
MO>KJIUBE JOCATHEHHS METH, TOBOPSTh, IO 3MIHHI KOPEIOTh. B 3aramsHOMY
BUIJISI/II CIIPUMHATTA TINOTE3UW MPO HASIBHICTh KOPEJSLli O3HAyae, 1O 3MIHA
3HAQYeHHS 3MIHHOI A BIZOYJIEThCS OJHOYACHO 3 TMPOMOPIIHHOK 3MIHOIO
3Ha4yeHHs B.

Kopensiiitnuil ananiz nosysira€e y BU3Ha4€HH1 CTYIEHS 3B'SI3KY MK JBOMa
BUMAJAKOBUMH BenmuurHamMu X 1 Y. JIOCHKEHHS XapakTepy B3a€MO3B'S3KY
MOYMHAETHCA 3 MOOYIOBU TpadiuHOro 300pa)ke€HHS pe3yJibTaTiB BUMIPIB B
OpSIMOKYTHIM CcHCTeM1 KOOpAMHAT, J€ KOXKHa I[apa pe3yjibTaTiB Oyne
BigoOpaxaTuch TOUKoro. Taka rpadiuHa 3alieKHICTh HA3UBAETHCA JAlarpamMolo
PO3CISIHHS a00 KOPEJSAIIAHUM TOJIEM.

Kopensiiiine mone BimoOpaxkae CTaTUCTUYHUN B3a€EMO3B'A30K  MIK
pesyiabTaTamMu BHUMIpIB. Bi3dyanbHuN aHami3 KOPEJSIIMHOTO TMOJsS JI03BOJISIE
AKICHO OLIHUTU (opMy, CIPSMOBAHICTh 1 TICHOTY B3aemMo3B's3ky. dopma
BU3HAYAETHCS 10 BUAY KOPEIAMIMHOTO TMOJISL: SKIIO Yepe3 KOpENAIiifHe IoJe
MO>KHA MPOBECTH MPAMY JiHII0 — (hopMa 3B'I3KY JIiHIITHA, SIKITO HI — HETIHIHHA.

CrnpsiMOBaHICTh  B3a€EMO3B'SI3KY BHU3HAYAETHCA 13  3aJCKHOCTI MIK
pe3ysibTaTaMM BUMIpPIB. SIKIIO y BHIIaJAKy IOKpAIICHHS OJHOTO TOKa3HHUKa
MOKpPAIIlYEThCST JAPYTUA — TpsiMa 3aJeXKHICTh, CIPSMOBAHICTh JIOJIATHA.
30UTBIIIEHHST OJHOTO PEe3yJbTaTy BUKIMKAE 3MEHIIEHHS JIPYyroro pe3ylbTary
BUMIpY — 0O€pHEHa 3aJIeKHICTh, CIPSIMOBAHICTh BiJ'€MHA.

JIist  OIIHKA ~ CTaTUCTHUYHOTO  B3a€MO3B'SI3KY, KOJIU BHUMIPIOBaHHS
IIPOBEJICHO B IIKaJi BiIHOIICHHh a00 IHTEpBATIB 1 hopMa B3a€MO3B'A3KY JIiHIIHA,
BUKOPHUCTOBYEThCS KoedilieHT Kopensiii bpase-Ilipcona, sikuit 004UHCIIOETHCS
3a HACTYITHOIO (hOPMYIIOIO:
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> x-%) (y,~)

i=l

n ) n 2 n n 2
n2x (L x) nglyf-(Zy,)

i=1

r=

J€ Xi, Vi - 3HAYCHHS 1-T0 pe3yJbTaTy BUMIPY;

JI1st mpakTHYHUX pO3paxyHKIB OUIbII 3py4yHa HacTynHa (opmya:

nZXIy,'_(le')(Zy,‘)
i=l i=l i=1

n " n - n n -
n2x-(Xx) |n2y-(y)

i=1
X, V— cepenne apudmeTHyHe MoKa3HUKIB BUMIpIB X 1Y

n — YUCII0 BUMIpIB (00cAT BUOIPKH).

3Hak Koe(ilieHTa KOpemsIii Moka3ye CrpsiMOBaHICTh 3B'a3Ky. Koediient
KOpesIii 31 3HaKOM MIHYC TOKa3ye OOEpHEHY MPOIOPIIHHY 3aJIeKHICTh 1
HaBIIAKW — JIOJATHIA 3HAK KoedillieHTa KOpeysAalii XapaKTepusye IMpsMy
3ayIekHICTh. Konm BUMIpM BHKOHAHI B IIKaldl MOPSAIKY, TO BHU3HAYCHHS
B3a€MO3B'SI3Ky  TMOKAa3HUKIB  MPOBOJASTH 3  BHUKOPUCTAHHAM  PaHTOBOTO

koedimienta xopensrii CroipMeHa , SKUH OOYMCIIOIOTH 33 HACTYIHOIO
dhopmyioro:
63 d’
» :pi
§ 2
n(p~—=1)

ne d; — pI3HUILA paHriB JaHOI apH MOKa3HHUKIB X; 1Y ;
i — MICIIe BUMIPY B PaH)KOBAaHOMY Psi/IL;

1 — YUCIIO BUMIPIB.

KBagpar  koedimieHTa  KOpensimii  HA3MBAETHCS  KOEPIIIEHTOM
JeTepMIiHaIii:

d=r?

Koedimient merepminariii Bu3Ha4ae mipy JiHIHHOT 3aJ€XKHOCTI, TOOTO Ty
YaCTHHY 3arajbHO1 Bapiallii OJHOTO MOKAa3HWKA, SKa 3YMOBJIIEHA Bapialli€lo
iHImoro mokasHuka. CTBepKyrOTh, 10 TiUTbku O (%) B3aeMO3B'SI3KYy
CIIOPTUBHUX PE3YJIbTATIB MOACHIOETHCS 1X B3aEMHHUM BIUTMBOM, a pemrrta (100 —
d) % BapiaTHBHOCTI 3aJICKUTH BiJl IHIINX HE3yMOBIIEHUX (akTopiB. [Tpu omiHIi
BIPOT1AHOCTI KOE(]IIIEHTIB B3a€MO3B'A3KIB MOTPIOHO BCTAHOBUTU HACTYIHE: ®
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Yyl ICHy€ [IACHO CTAaTUCTUYHUN B3a€MO3B'I30K MDK JIBOMa SIBUIIAMU
(mapameTpamu, MOKa3HUKaMU)? ® B SIKUX BIPOTITHUX MeXaX (FPaHULAX) JEKUTh
ICTUHHE 3HA4YeHHs Koe(]ilieHTa KOpesslii B reHepaidbHid cyKymHocTi? Jlms
JiHIAHOrO mapHoro Koidimienta kopemnsuii bpase-Ilipcona ne nuTaHHS
pPO3B'SI3y€ThCs 32 JOMOMOror Tabnuii. BukopuctanHs i€l Tabmuii 103BOJISIE
BU3HAUYUTH 3HAYEHHS KOE(II€HTAa KOpeJslli TeHepalbHOI CYKYNMHOCTI MpHU
3aJlaHOMY PIBHI 3HAYYILIOCTI O 1 YUCII CTYyNeHiB cBoboau v . Po3paxyHkoBe
3HaueHHs t-kputepito CThIOJIEHTa 00UUCITIOETHCS 3a (POPMYIIOIO:

rn-2
N

[lopiBHIOIOYM 3Ha4YeHHsS PO3paXyHKOBOro 1 Tabiu4HOro KoedimieHTa

Kopessmii MoxkHa 3 BiporiygHicTio P = (1 — a) 100 % roBopuTH Mmpo ICHYBaHHS
CTATHCTHUYHOI'O B3a€MO3B'A3KY:
Fpos < Trag, — B3A€EMO3B'I30K HE ICHY€E

Fpos = T'rag — B3a€MO3B 30K ICHYE.

OmiHka BIpPOTITHOCTI paHroBoro koedimienta kopensnii CmipmeHa
BUKOHYETBCS Ha OCHOBI t-kputepito CTbIOJIEHTa, SKUA PO3PAXOBYETHCA 32
HACTYIHOI0 (POPMYIIOIO:

roAfn—2

=7

=

Jle 7 — YHUCIIO TIap BUMIPIB
¥s - paHroBui koediieHT Kopesiuii CriipmeHa.

Komm pospaxynkoBe 3HaueHHsa t-kpurepito CTbIOJIEHTa MEHIIE
KPUTHYHOTO tpo3 < tTad TO CTATUCTHYHHMA B3a€MO3B'SI30K BIIICYTHIM, 1 HABIAKH.
Yucno cTymeHiB cBOOOAM, SIK 1 y BUNAAKY JIIHIMHOTO MapHOTO KoedillieHTa
KOpeJIAIlii, TaKOX Ha JBa MEHIIE uncia oocsary BuOipku v = n — 2. Kputuune
3HaueHHs t-kputepito CThIOJIEHTa BUSHAYAETHCA 32 TAOIHUIICIO

Miporo 3aJIe)KHOCTI MK €KCIIEpUMEHTATFHUMU HabopaMu TaHUX € Jucia
— KOeIII€EHTH 3B’ SI3KY.

["onoBHI 3aBIaHHS KOPEISIIHHOTO aHATI3Y:

1) omiHka 3a BUOIPKOBUMH JaHUMHU KOE(IIIEHTIB KOPEIAIIIi,

2) mepeBipka 3HAYYMIOCTI BHUOIPKOBUX Koe(imieHTIB Kopensmii abo
KOPEJAIIMHOTO BITHOIICHHS,

3) oriHKa OJU3BKOCTI BUSBJICHOTO 3B’ SI3KY J0 JIIHIHHOTO;

4) noOynoBa AOBIPUOro IHTEPBATY JJIsi KOS(IIIEHTIB KOPEJISIIII.
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BusHaueHHs cuiIM Ta HANPSAMKY B3a€MO3B’ 513Ky MK 3MIHHUMH € OJHIEIO 3
BOXJIMBUX MpoOJeM aHali3y JAaHuX. B 3araJbHOMYy BHIAAKy M IBOTO
3aCTOCOBYIOTh NOHSTTS KOPEIALII.

Takum 4uHOM,

Kopeasinilinuii aHamiz — 11¢ JBOBUMIPHUM CTAaTUCTHYHHM METOJ
BUMIPIOBAHHS CHJIM JIIHIHOTO 3B’SI3Ky MK JIBOMA 3MIHHUMHM Ta OOYMCIICHHS X
3B’s3Ky. IlpocTiiie kKakydu, KOpeasaiiHui aHam3 oO0UHCIIIOE BEIUYHMHY 3MIHU
OJIHI€T 3MIHHOI 4Yepe3 3MIHY iHIIOI. Bucoka kopensdilisi BKa3dye Ha CUJIBHUU
3B’30K MDK 3MIHHHUMHM, TOJI1 SIK HU3bKa KOPEJAIlis O3Hayae, 110 3MIHHI ClIa0Ko
3aleXaTh OJIHA BiJ OJHOI. 3a JOIMOMOIOI KOPEJAIINHOIO aHajizy MOJKHa
BU3HAYUTH 3B'SI3KM, 3aKOHOMIPHOCTI, 3HAUyIIll 3B'SI3KM Ta TEHJICHIIIT MDXK JBOMa
3MIHHUMU a00 HaOOpaMu JaHUX.

KoedimienT xopeasimii — 11¢ 4KMCI0OBE 3HAYEHHS, K€ BKA3y€ Ha THUII
Kopemsamii, TOOTO CTaTUCTUYHUM 3B 30K MDK JBOMa 3MIHHUMH. 3HA4YCHHS
KoedimieaTa Kopesmii (I'S) koauBaeTbes B + 1 10 - 1 3 TOYKHM 30py CHIIH
3B'SI3KY MK 3MIHHUMHU. Yum Ommkye 3HauYeHHS KoedillieHTa Kopessiii
HaOmmKkaeTbess 70 0, TUM ciradOkimie 3B'I30K MDK ABOMAa 3MiHHMMH. Hampsmox
3B'SI3KYy MO3HAYAETHCS 3HAKOM Koe(dillieHTa Kopessilii; 3HaK + BKa3ye Ha MpsMy
3aJICKHICTh, @ 3HAK - HA 3BOPOTHY 3aJIC)KHICTb.

KoedimienT xopensdiii, a B 3araJJbHOMYy BHUITQJKy KOpeisiiiiHa (yHKIIIS,
JT03BOJISIIOTh BCTAHOBUTU CTEMIHb B3a€EMO3B’SI3KY MDK 3MIHHUMHU. Kopesiis
MOXKe OyTH JIIHIHHOIO a00 HEJIIHINHOI B 3aJIEKHOCTI BIJl TUIY 3aJICKHOCTI, SKa
(aKTUYHO ICHYE€ MDK 3MIHHHUMH. J[OCHTh 9acTO Ha NPaAKTHI[l PO3IJIAIAOTH
TUIBKH JIHIAHY KOpeJAIilo (B3a€MO3B’S30K), aje OUuIbIl TIHOOKWHM aHai3
OTpPeOy€e BUKOPUCTAHHS JJIs JOCIIIKCHHS MPOLIECIB HEJIHINHUX 3aJIe)KHOCTCH.
CxkrnaaHy HENiHIAHY 3a7eKHICTh MOYKHA CIIPOCTUTH, ajie 3HATHU PO 11 ICHYBaHHS
HEOOXI1THO JJIsl TOTO, 00 MOOYTyBaTH aJICKBaTHY MOJIEb IIPOIIECY.

Kopensmis MK aBoMa 3MIHHUMH MOXE OYTH SK IO3UTHBHOIO
KOPEJIAIIEI0, TaK 1 HETATUBHOIO KOPEJIALIE€I0 a00 BIZICYTHICTH KOPETISIIi.

o IMosuTuBHA Kopessuisi: [lo3uTHBHA KOpENSIlis MK ABOMA 3MIHHUMHU
Oo3HaYae, MO0 OOWIBI 3MiHHI PYyXarOThCA B OJHOMY HAMNPAMKY. 3O0UTbIICHHS
OJHI€T 3MIHHOI MPU3BOAUTH JIO0 30UTBINCHHS 1HINOI 3MIHHOI 1 HAaBIIAKH.
Hampuknan, skmo Bu TpoBOAUTE OULTbINE dYacy Ha OIroBiil AOpIKIN, BHU
CHaJI0€eTe OUTbIIE KAIOPIH.

o HeratuBHa kopeasimis: Bin’emHa Kopemsilis MiX JBOMa 3MIHHUMH
O3HAYae€, IO 3MIHHI PyXamThCS B MPOTUIICKHUX HANpSIMKax. 3OUTbIICHHS
OJHI€T 3MIHHOI TPU3BOJWTH JO 3MEHIICHHS IHINOI 3MIHHOT 1 HaBIaKH.
Hampuknan, gxmo Bu 30UThIIyE€TEe MIBUAKICTH TPAHCHIOPTHOTO 3aco0y, dac,
HEOOXITHUM JJIT TOro, mo0 JICTaTUCS 1O MICId TpU3HAYCHHS, Oy/e
3MEHIITYBaTHUCH.
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o ChaabOka/nyaboBa kopessauisa: Hemae xopessiinii, SIKIIo oHa 3MiHHA HE

BIUIMBa€ Ha iHIY. Hanmpuknaa, He iCHye Kopemnsiuii MK
HaBYaHHS B LIKOJI1 Ta KUIBKICTIO JIITEp Y ii IMEHI.

1.
Large positive
correlation

\ 4

&,
Weak / no
correlation

KUIBKICTIO POKIB

Medium positive
correlation

3.
Small negative
correlation

Temu nonmosigei sl 3aC/IlyXOBYBAHHS:

. Kopensmiitnuii ananis, meta 1 3aBAaHHS.
. [ToHsATTS KOpEIIAILii.

. HacTkoBa Ta HamiBYaCTKOBA KOPEJISAIIii.
. BmactuBocTi koediiieHTa KOpesiii.

. Kopensiitae mose.

. ABTOKOpEIIAIis.
. Kopensiitna matpurs.

OO0 LN K Wi~

IuTaHHs 1J151 KOHTPOIIO 3HAHDb:

17. BusHaueHHS TOHSTB: «aHATI3», «KOPEIAILsy,
aHayi3», «KoeIimieHT AeTepPMIHAIIIDY, KKOPETALIHNHE T0JIey.

18. Meta KopesIiiHOro aHai3y.

19. Eranu kopensiiitHoro aHamisy.

20. Koedoimient kopemnsiii bpase-Ilipcona.

21. t-xputepiii CTbIOJCHTA.

22. PanroBuii koedimieHT Kopensiii CripMeHa.

23. Ilo3uTrBHA KOPEIAIIisl.

24. HeratuBHA KOPETISAIIis.

25. Cnabka/HyIIbOBa KOPEJIAITis.

3aBaaHHA A1) CAMOCTIHHOI MiATOTOBKH:
[. BuBuntr Matepian JIEKIIii.
II. [TinroTyBaTH JOMOBIAH 3@ TEMOIO:
1. 3amaui perpeciiiHOro aHamizy.
2. Perpeciitai Mmojei.

. [TepeBipka rinoTe3u Mpo 3HAYYIIICTh KoedillieHTa KOPEIISITii.

CKOPEIAIIHHAN
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3. ba3zoBi (pyHAamMeHTaNbHI) TOJOXKEHHS KJIACUYHOTO JIHIMHOTO
perpeciiHoOro aHamizy.

4. KrnacuuHi OIIHKM MapaMeTpiB perpecii MeToJ0M HaWMEHIIUX
KBaJpaTiB 1 iX BIACTUBOCTI

5. PekypeHTHUH anroputM METOAy HaliMEHIIUX KBaJIpaTiB.

6. CTaTucTUYHUM aHalI3 SKOCTI perpeciiHoi Moedl.

III. [Ipovitn TECTYBaHHS: TECT 9.2. 3a MMOCUJIAHHSM
https://forms.gle/h3rijFgHtf3vhR5z7
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HPAKTUYHE 3AHATTA Ne 10
MNOBYJOBA JIIHIHHOI MOJEJIL 3ATAJBHI BITIOMOCTI

Jlireparypa:

1. Jlirnaposuu P.M. IloOynoBa 1 AOCHiIKEHHS] MaTeMaTUYHOI MOJEN1 3a
JDKEpeJIaMu  €KCIIEPUMEHTAIBHUX JIAaHUX METOJIaMH PEerpeciiiHoro aHamizy.
Hapuanpunmii mocionuk, MEI'Y, PiBue, 2011. 140 c.

2. bapkoscrkuit B.B., bapkoscbka H.B., Jlomatin O.K. Teopis
HMOBIpHOCTEW Ta MaTeMaTUYHA CTAaTUCTHKA : HABY. MOCIOHMK. 5-Te BUA. KuiB :
LenTtp yuboBoi mitepatypu, 2010. 424 c.

3. bmomun C.JI., CyxanoB B.®., Yeb6oraproB C.B. ExoHOMiuHHI
dakropuuii ananiz: monorpad.. Jluneusk: JIEI'T, 2004. 148 c.

4. Poranscbkuit @.b., Kypunosuu f.€., llokypenko A.A. MarematuyHi
METOJIM aHali3y ekoHoMmiuHux cucrteM. Kuura 1. KuiB: HaykoBa nymka, 2001.
435 c.

5. Poranscekuii @.b., ILlokypenka A.A. MareMaTu4yHi METOAU aHAII3Y
exoHoMmiuHuX cucteM. Kuura 2. KuiB: HaykoBa nymka, 2001. 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MOBIpHOCTEN 1 MaTeMaTuyHa ctaTucTuka. Pisue, 2004.

Merta:
1. HaByanpbHa — BUBUUTH OCHOBH 3aCTOCYBAaHHS PETPECIHHOTO aHaTI3y.
2. Po3BuBarya — O3HAWMOMUTHUCS 3 HaNpsSIMKAMH 3aCTOCYBaHHS

perpeciiiHoro aHanizy.

3. BuxoBHa — BuxoByBatu npodeciiiHi pucH, MOIyTTs BiANOBITAILHOCTI;
BUXOBYBAaTH 3aIliKaBJICHICTh JUCIUIUIIHOIO, MPAarHCHHS OTPUMATH HOB1 3HAHHS
CaMOCTIHHO.

IuTaHHA 17151 00TOBOPEHHSI:
1. BuzHaueHHS TOHATTS «PETPECIHUN aHaATI3».
2. [locnimoBHICTH €TaIliB perpeciitHoro aHamisy.
3. Kpusa perpecii.
4. TIpsima perpecii.
5. KpuBominiiiHi 3B’ I3KH.

TeopeTnyHa yacTuHa:

1. BuzHayeHHS NOHATTH «perpeciiiHuil aHaJi3».

Perpeciiinuii  anHajgi3 —  po3AUT  MaTEMaTU4YHOI  CTAaTUCTHUKH,
MPUCBSYCHUN METOJaM aHali3y 3ajJeKHOCTI OJiHiel BeJMuWHM Bix iHmoi. Ha
BIIMIHY BiJ KOPEJSIIHHOTO aHali3y He 3'ICOByE YW ICTOTHUH 3B'A30K, a
3aiiMa€eThCA MOLIYKOM MOJIEN1 I[bOTO 3B'A3KY, BUpaKeHO1 Y PyHKIIIT perpecii.

Perpeciiinnii aHani3 BUKOPUCTOBYETHCSA B TOMY BHUIAJKY, SKIIO
BIIHOLIEHHSI MK 3MIHHHUMHU MOXYTbh OyTH BHUpaXe€H1 KUIbKICHO y BHUIl JESKOL
KoMOiHamli 1uMx 3MiHHMX. OTpuMaHa KOMOIHAIlII BUKOPUCTOBYETHCSA ISt
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nepeadayeHHsl 3HaYEHHS, 0 MOXKe MpUHUMaTU IUThOBa (3aJIe’KHA) 3MIHHA, sIKa
00UHCITIOETHCS HA 3alaHOMY Ha0Op1 3HAYeHb BXITHUX (HE3AJIC)KHUX) 3MIHHUX. Y
HaWMpOCTINIOMY  BUMNAAKy JUIsl I1IbOTO  BUKOPUCTOBYIOTHCS  CTaHAApPTHI
CTATUCTUYHI METOJIU, TaKl SIK JIiHIITHA perpecis.

OcHOBHA 0COOJUBICTh PErPECIiHOTO aHATI3Y: MPU HOTO TOMOMO31 MOXKHA
OTpUMATH KOHKPETHI BIIOMOCTI MPO T€, SIKYy (POpMy 1 XapaKkTep Mae 3aJexKHICTh
MDK JOCJIII)KYBaHUMU 3MIHHUMHU.

2. Iloc1iioBHICTH eTaniB perpeciiHoro anaJisy.
Po3risitHeMo KOpOTKO €Tanu perpeciiftHoro aHamizy.

1.  ®opmymoBanns 3anayl. Ha npomy eram ¢GopMyrOThCs
HoTnepe/H1 TIMOTe3H MPO 3a1EKHICTh TOCTIIKYBAHUX SIBUILI.

2.  BuzHayeHHs 3a7€XHUX 1 HE3aJIEKHUX (1110 MOSICHIOIOTH)
3MIHHUX.

3. 306ip cratucTuyHUX AaHuX. JaHi MOBUMHHI OyTH 310paHi JIs

KOXHOT 13 3MIHHUX, BKJIFOUCHUX B PETPECIHHY MOJIEb.

4.  @opmyInoBaHHS TiOTe3u Npo Gopmy 3B's3Ky (mpocta abo
MHOXHWHHA, JIiHIHA a00 HeJiHIiHA).

5. Busnauenns ¢yHkuii perpecii (monsirae B pO3paxyHKY
YHCEJIbHUX 3Hau€Hb MapaMeTpiB pIBHSHHS perpecii)

6.  OriHka TOYHOCTI perpeciiiHoro aHamizy.

7. Iarepmnperamiss ~ oTpumaHuxXx  pesyabTariB.  OTpumani
pe3yabTaTh PErpeciiHOro aHami3y MOPIBHIOIOTHCS 3  TMOMEPeIHIMU
rinote3amu. OIIHIOETBCS KOPEKTHICTh 1 MPaBAOMOIOHICTE OTPUMAHUX
pe3yIbTaTiB.

8. [TepenbadyeHHsT HEBIAOMHUX 3HAYEHD 3aJIC)KHOT 3MIHHOI.
3a J0MOMOTOI0 PErpeciiHOrO aHaji3y MOKJIMBE BHUPIIICHHS 3aaadi

nporuo3yBaHHs 1 knacudikaii. [IporHo3Hi 3HaUY€HHS OOYMCITIOIOTHCS IUISIXOM
MiJICTAHOBKHK B PIBHSHHS perpecii mapaMeTpiB 3HaUCHb MOSICHIOIOYUX 3MIHHHUX.
Bupimenns 3amaui kimacudikailii 3M1HCHIOETbCS TaAKUM YHHOM: JIiHISI perpecii
JTUTMTh BCIO MHOXXHHY OO'€KTIB Ha JBa KJIacH, 1 Ta YacTMHA MHOXHWHH, JI¢
3HaueHHsA (QYHKII OiIbINe HYJs, HAJNEKUTh JO OJHOTO KIacy, a Ta, /i€ BOHA
MEHIIIE HyJIs, - 10 1HIIOTO KJ1acy.

PosristHeMo OCHOBHI 3a/1a4i perpeciiHOro aHami3y: BCTAHOBJICHHS (OpMU
3aJIeKHOCTI, BHU3HAueHHS (YHKIT perpecii, OI[IHKA HEBIIOMUX 3HA4YCHb
3aJIe)KHOT 3MIHHOI.

BcranoBiieHHst GopMH 3a71€5KHOCTI.

Xapaktep 1 Qopma 3anmexHOCTI MDK 3MIHHUMHU MOXYTh YTBOPIOBATH
HACTYIHI PI3HOBUIH perpecii:

* TIO3WTHUBHA JIiHIITHA perpecis (BUPaKaeTbCs B PIBHOMIPHOMY 3pOCTaHHI
dynKmii);

* TIO3WTHBHA PIBHOMPHCKOPEHA 3pOCTal0ua PErpecis;

* IMO3UTHBHA PIBHOCIIOBUILHEHA 3pOCTar04ya perpecis;

* HEraTWMBHA JIiHIMiHA perpecisi (BUpaXKaeTbCsi B PIBHOMIPHOMY MaJliHHI

66



byHKIIi1);

* HeraTUBHA PIBHONMPHCKOPEHA Cagaloda perpecis;

* HeraTMBHA PIBHOCIOBUIbHEHA CIaJjal0ua perpecis.

[Ipore ommcaHi pPI3HOBUAM 3a3BUYAM 3yCTPIYAIOTHCSI HE B YHUCTOMY
BUTJISIZII, a B TMOEAHAHHI OJWH 3 OAHUM. B TakoMy pasi TOBOpSATH MPO
KOMO1HOBaH1 (hopMH perpecii.

Buznauyenns ¢pyHkuii perpecii.

Jpyra 3aga4a 3B0AUTHCS 10 3'ICYBaHHSA i Ha 3aJIe’KHY 3MIHHY TOJIOBHUX
YUHHUKIB a00 NOpPHUYMH, 33 HE3MIHHUX IHIIMX pPIBHUX YMOB, 1 3a YMOBH
BUKJIFOUEHHS 11 Ha 3aJie)KHy 3MIHHY BHUIIQJIKOBHX elleMeHTiB. DyHKIIS perpecii
BU3HAYAETHCS Y BUTIISAII MATEMAaTUYHOTO PIBHSHHS TOTO a00 IHIIIOTO THITY.

OuniHka HeBiIOMHUX 3HAYEHb 3aJ1€2KHOI 3MiHHOI.

Bupimenns 1iei 3aga4i 3BOUTHCS 10 BUPIMICHHS 3a/1a4i OJHOTO 3 TUITIB:

* OrmiHka 3Ha4eHb 3aJIEKHOI 3MIHHOI YCEpEIHHI [aHOIr0 I1HTepBaly
BUXIIHMX JIaHUX, TOOTO MPOIYIICHUX 3HAYCHB; MTPH 1[bOMY BUPIIIYETHCS 3a7a4a
THTEPIIOSIIII.

* Orminka MailOyTHIX 3HAYEHBb 3aJICKHOI 3MIHHOI, TOOTO 3HAXOJKCHHS
3HAUYCHb 11032 3aJaHUM IHTEPBAJIOM BHXIJHUX JaHUX; MPU [IbOMY BUPIIIYETHCS
3aj1a4a eKCTPAOJISIIIii.

OO6uaB1 33241 BUPIIIYIOTHCS IUISIXOM MiJCTAHOBKU B PIBHSHHS perpecii
3HAWJIEHUX OI[IHOK TapaMeTpiB 3HAa4YeHb HE3aJIeKHUX 3MIHHUX. Pe3ynbrart
BUPIIIEHHS PIBHSHHS € OLIIHKOI 3HAYEHHS ILTHOBOT (3aJI€KHOI0) 3MIHHOI.

PosrasiHeMo niesiki MPUITYIIEHHS, Ha SIKI CITUPAETHCS PETPEeCciiHUi aHai3.

 IlpunymienHs JiHIAHOCTI, TOOTO TepeAdavyaeThCs, IO 3B'I30K MK
JaHUMH 3MIHHMMH € JIiHIHHUM. Tak, B JaHOMY TpHUKIaal MU TOOYIyBaau
JiarpamMy po3CitOBaHHS 1 3MOTUIM TOOAYNUTH SBHUM JIIHIMHUHN 3B'130K. SKIIIO %K Ha
miarpami po3ciroBaHHS 3MIHHHUX MM 0adquMO SIBHY BIJCYTHICTH JIHIHHOTO
3B'S13KYy, TOOTO NMPUCYTHIA HEMHINHUN 3B'I30K, CJIiJI BAKOPUCTOBYBATH HETIHINHI
METOIH aHaTi3y.

* [lpunymenHs Opo HOPMANBHICTh 3anuwkie. BoHO momyckae, 110
PO3MOMUT PI3HUIN MepeAdadYeHUX 1 CIOCTEPEKYBAaHUX 3HAYCHb € HOPMAJIbHHUM.
JInst Bi3yanbHOTO BHU3HAUYEHHS XapaKTepy pO3MOJAUTY MOXHA CKOPUCTATHUCS
ricTorpamamu.

* [lpu BUKOPHICTaHHI pPETpPEeCciiHOTO aHami3y CJiJ BPaxOBYBaTH HOTO
OCHOBHE 0OMexkeHHs. BOHO momsirae B TOMy, IO perpeciiHuil aHai3 J03BOJISIE
BUSBHTH JIMIIE 3aJICKHOCTI, a HE 3B'I3KM, IO JICKAaThb B OCHOBI ITUX
3QJIEKHOCTEH.

* Perpeciiinuii aHami3 Ja€e MOXJIMBICTH OIIHUTH MIpy 3B'SI3KY MIXK
3MIHHUMHU TIUIIXOM OOYHCIICHHsSI Tiepen0adyBaHOTO 3HAYCHHS 3MIHHOI Ha
miacTaBl JEKUIBKOX BIIOMUX 3HAYEHb.

[1naHOB1 KUTBKICHI MOKAa3HUKU MOMIJIHMBO PO3PaXOBYBATH 32 JOMOMOTOIO
JNEeKUIbKOX croco0iB. HallOuipl mpocTUM € «perpeciiHuiiy, TOOTO po3paxyHOK
HUISIXOM ~ €KCTpamoJjisilii  Big  JgocsirHyToro piBHsA. Tiero  x  MIpoIo
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Maj000IPYHTOBAHOIO NPEJICTABISAETbCA OpIEHTAL[lSl MOKA3HUKIB HA PE3YIbTaTH
HaWOUIbII yCHIMIHO AlounX (Tl yu omopa Ha 3000B sI3aHHS, B3SITI CAMUMU
putisMu.

PerpeciitHuil MeTo/] aHai3y BUPILIYE 1Ba OCHOBHI 3aBJIAHHS :

— BH3HAYaIOTh 3a JIONMOMOTOK PIBHAHB pPErpecii aHaIITUYHOrO (PopMy
3B’SI3KY MDXK Bapiali€ero o3Hak X 1Y,

— BCTAHOBJIIOIOTH CTYIIHb HIUIBHOCTI 3B’ 13Ky MK O3HAaKaMH.

Perpeciiini moneni OyBatOTh AEKUTBKOX BUJIIB:

o JiHIAHA oJHOGAKTOpHA perpeciiiHa Mojenb (MOJEIb IEepUIoro
MOPSIKY);

o KBaJpaThyHa napadojiyHa oJHO(pAKTOpHA perpeciiina Mojesb (MOAEIb
JIPYroro TOPSAKY) — XapakTepHa Jyisi OaraThbOX TMPOIECIB B TEKCTUIIBHIM
IPOMUCIIOBOCTI;

o HemapabojiyHa oaHO(aKTOpHA perpeciiHa Mojellb, MEPETBOPEHA B
JHINAHY;

o mapaboiiyHa oJHO(MAKTOpHA perpeciiHa Mojenb (ToJiHOMIHAIbHA
MOJIENb JTF0O0TO MOPSIKY).

[Ipu 00poOui naHuUX OAHO(PAKTOPHOTO EKCIEPUMEHTY 3A1HMCHIOIOTHCS
HACTYIIHI Oneparii:

1. BuxitoueHHs1 JaHUX, K1 P13KO BIIPI3HAIOTHCS.

2.IlepeBipka rirnoTe3u Mpo HOPMAIbHHUM PO3MOALT BUMAIKOBUX BEJIIMYNH.

3.IlepeBipka rirnoTe3u Npo OAHOPIIHICTH AUCTIEPCIH B TOCTIIaX MATPHIIL.

4.Bu3HaueHHs cepeHbOl Aucrepcii BUXIJIHOTO MapaMeTpy B JOCHinax
MaTpHIII.

5.BusHadeHs BUly perpeciitHoi MoIeli.

6.BusHadeHHs KoedillieHTIB perpecii.

7.BuzHaueHHs aJIeKBaTHOCTI OTPUMAHOTO PIBHSAHHA (3a KpHUTEPIEM
dimepa).

8.BuszHaueHHs 3HAYMMOCTI Koe(ilieHTIB perpecii Ta iX JOBIpYHX
iHTepBaiiB (3a kputepieM CThIOZCHTA).

0. BusnaueHHsi JOBIpUMX IHTEPBAIIB CEPEAHIX 3HAYCHb BUXIIHOTO
napameTpy npu (pikcoBaHOMY 3HAYCHHI (paKTOpAa.

10. Bu3HaueHHS IOBIpYMX IHTEPBAIIB JUIA 1HAWBIIYaJbHUX 3HAYCHD
BUXIJHOTO IMapaMeTpy Mpu KOKHOMY piBHI (pakTopa.

VY perpeciiHMX MOJENsIX 3ajexHa (MOSICHIOEThCS) 3MiHHA Y MoXe OyTu
npencrasnena y Burmani ¢yskmii f (X1, X2,..,Xk), ne X1, X2,..Xk —
He3anexHi (110 MOSICHIOITh) 3MiHHI, a00 (hakTopu.

3’530k MK 3MiHHOWO Y 1 k Hesamexxaummu (aktopamm X MOXKHA
oxapakrepusyBatu (ynkmiero perpecii Y= f (X1, X2,..,Xk), sika mokasye, sk
OyJie B cepeIHbOMY 3HAYEHHS 3MIHHOI Y, SIKIIO 3MIHHI X1 NPUHAMYTh KOHKPETHI
3HaueHHsA. JlaHa oOCTaBWHA JO3BOJISIE BUKOPHUCTOBYBATH MOJIEThL perpecii He
TUIBKH JIJIS aHaJ13y, ajie 1 1JIsI IPOTHO3YBAaHHS €KOHOMIUHMX SIBMIII.
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CdopmyntoemMo perpeciiiHy 3agady s BUNAAKY OJAHIET (aKTOpPHOI
O3HAKH.

Hexaii € HaOip 3HaueHb JBOX 3MIHHMX: Y = (Y1, y2, yn) — NOSCHIOETHCS
MirmmBa 1 X = (x1, X2, Xn) — MOSCHIOKYA 3MIHHA, KOXKHA 3 SIKMX MICTUTH II
cnocrepexenb. Hexail Mix 3MiHHUMU X 1 Y TEOpPETUYHO ICHY€E MEBHA JiHIMHA
3aJIEKHICTh

Y= f (X)= f (X1, X2,..,Xk) = a + Bx.

Le piBHsIHHA Oy/IeMO Ha3UBATH «CIPABXKHIMY» PIBHSHHSAM perpecii.

SIk BXKe BIA3HAYAIOCh, 3B’SI30K MDK B3a€MO3AJCKHUMH 3MIHHUMH
BeamunHaMu X 1 Y Mae MareMaTtuyHuil Bupas y Burisal: y = f (x). HaBenene
PIBHSIHHS XapaKTepU3ye KOpeJsLiiHui Xapaktep 3B s3kiB Mik X 1 Y 1,
BOJHOYAC, BITOOpa)kae perpeciiHy OCOOJMBICTh, TOOTO € PErpecUBHUM
piBHsHHAM. Lle piBHSIHHS H03BOJISIE BUBHAYUTH CEPEIHI 3HAUCHHS OJHI€T O3HAKH
(Y) 3a BiAMmoBiAHUMU 3HAUYCHHSIMU 1HIIOT 03Haku (X). B mpaBiil yacTuHi JaHOTO
piBHAHHS KoedimieHT (f) € uMcmoBUM 3HAYEHHSM, AK€ (IKCye, HACKUIBKH
3MmiHtoeThCcsl 3HaueHHs (Y) BimHocHO 3HaueHHs (X). Lle € koedimieHnT perpecii
abo mipa perpecii. BiH mokasye, Ha ke 4uclIo 30UTbIINThCS 3HaueHHs (Y) npu
30uTRIIeHH] (X) Ha BIANOBIAHY oauHuII0 Mipu. [lpu rpadiyHomy 300pakeHH1
BiJ BenuuuHM (f) 3aMeXuTh KPYTICTh PO3MIIIEHHA JIiHII, 10 3’ €IHYE OJepkKaHi
3HaueHHs (Y).

Jlns BciX 3HaueHb (X), IO aHANI3YIOThCS, Ied KoedilieHT B pa3si
IPSAMOJTIHIHHOT 3aJIEKHOCT1 3aBXKIU JIUIIAETHCS MOCTIHHUM KOE(DIIIEHTOM, IO
BU3HAYa€E Mipy 301IbIIeHHs a00 3MeHIeHHs (Y) 111010 3Ha4eHb (X) abo (X) 1moa0
(y). ®aktuune nonoxxeHHs JiHiT (Y) BiapizHAeTbes Bif JiHIT (X) HA BiAMOBIIHY
cTaly Benu4yuHy (@), Bil sKOi 3alieXKuTh TosiokeHHs JiHII f (X) B cucTtemi
koopauHaT. OTXxe, JiHIs perpecii B CUCTeM1 KOOPIUHAT B pasi 3alexHOCTl y = f
(x) Oyne Bu3HavaTHCh GOPMYJIO MpsMoi JiHIT y = a + bx, ne (a) — cranui
koedirieHT, a (b) — KoediIieHT TPOMOPIINHOCTI, IKUN 3BEThCA KOoe]iIieHTOM
perpecii abo Miporo perpecii.

Koedirient (a) o3nauae piBeHb perpecii, ToOTO ii MOI0KEHHS HaJl BiCCIO
abcimc, KU BIAPaxXOBYEThCS HA MOYATKY KOOpAWHAT Bin oci (x). KoedirieHT
(b) Bkazye HacKUIbKH 30UIBIIUTHCS (200 3MEHIIHMTHCS) 3HAYCHHS 3MIHHOI
o3Haku (y), AKIIO 3HaYEHHS (X) 3MIHUTHCS HA OJIUHULIIO BUMIDY.

Merta perpeciiiHOro aHaJi3sy:

o Busnauennss crTyneHs aeTEepMiHOBAHOCTI Bapialii KpuTepiaabHOT
(3a7eKHO1) 3MIHHOT TPEAUKTOpaMHU (HE3aJICKHUMHU 3MIHHUMHU ).

o IIpopoxyBaHHS 3Ha4YeHHS 3aJleKHOI 3MIHHOI 32  JOTIOMOTOIO
HE3aJIeXKHOL.

o BusnaueHHs BHECKYy OKpEeMHX HE3aJeKHUX 3MIHHUX Yy Bapialliro
3aJICXKHOI.

Perpeciiinnii aHani3 He MOXXHA BUKOPUCTOBYBATH [JIi BH3HAYCHHS
HasBHOCT1 3B’A3Ky MIDK 3MIHHUMH, OCKUIBKM HAasBHICTb TaKOrO 3B 3Ky 1 €
nepeayMoBa Ui 3aCTOCYBaHHS aHAI3Y.
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3. KpuBa perpecii.

Perpecis — ¢popma 3B’3Ky MK BUMAJKOBUMHU BETUYMHAMU. 3aKOH 3MIHU
MaTEeMaTHYHOTO OYiKyBaHHS OJHI€] BUNIAJKOBOI BEJIMUWHHU 3aJIEKHO BiJl 3HAYCHB
iHIoi.  Po3pi3HAIOTH  NPSAMOINIHINHY,  KPUBOJIHINHY,  OpPTOrOHAJIbHY,
napaboiuHy, a TAaKOX JIHIIO 1 IJIOIHUHY perpecti.

KpuBa perpecii Y Ha X € 3al€XHICTb YMOBHOIO MaTE€MaTHYHOIO
OUIKYBAaHHS BEJIMYUHU Y BiJ 3a/1aHOTO 3HAUYEHHS X:

my/x=¢ (x,a,b,c,...),

ne a, b, ¢, ... — mapaMeTpH piBHSIHHS perpecii.

JiHIS perpecii — eMIipyudyHa B MOJENl aHaJITUYHOIO TpYMyBaHHA 1
TEOpeTUYHa B MOJENl perpeciiHoro asamizy. Emmipuuna mdiHiS perpecii
Ipe/CTaBlieHa TPYNOBUMH CEPEIHIMHU Pe3yJbTaTUBHOI O3HAKU , KOKHA 3 SKHX
HAJIKHUTHh JI0 BIiAMOBITHOTO IHTEpPBAJIy 3HAYCHb T'PYMYBAJIBHOTO (akTopa Xj.
TeopeTnuna IiHis perpecii OMUCYEThCS MEBHOKO (PYHKIIEIO SKY HA3UBAIOTh
piBHSHHSM perpecii, a Y — TEOpeTUYHUM piBHEM Pe3yIbTaTHBHOI O3HAKH.

Ha BinMiHy Bi eMIIpUYHOI, TEOpETUYHA JIiHIS perpecii HenepepBHa. Taxk,
yBaXKaroTh, III0 Maca JOPOCIO1 JIIOAUHU B Kitorpamax Mae 0ytu Ha 100 onuHUIE
MeHIa 3a ii 3picT y cantuMerpax. CHiBBIIHOIIEHHS MDK Macoio 1 3pOCTOM
MOJKHA 3aITUCaTH Y BUTJISA1 PIBHSHHSA: , JIe Y — Maca; X — 3picT.

besnepeuno, Taka ¢opma 3B’sI3Ky Mi>K MacOIO Ta 3pOCTOM JIFOJAMHH HA/ITO
crpomieHa. HacnpaBni 30UIbIIeHHS Mach HE JKOPCTKO MPOMOPIiHHE 10
30UTBIIEHHST 3pocTy. Jlfoau OFHOTO 3pOCTy MaloTh pI3HY Macy, HpoTe B
cepeaHbOMY 31 30UIBIICHHSIM 3POCTY Maca 3pPOCTae.

3aJIe)KHO BIJ KUIBKOCTI 3MIHHMX BEJIWYUH BHUIUISIOTH PI3HI BUIU
perpeciiHoro anamizy. SIKIio 3MiHHA BEJIMYMHA 3aBXKIHU OJ[HA, TO 3MIHHUX MOXeE
OyTu sK OjJHa, TaK 1 JeKiIbka. Buxomsum 3 I1bOro, BHAUISIOTH JIBAa BUIU
perpeciiiHoro aHamizy: mapHui (MPOCTUH ) perpeciiHuil aHami3 1 perpeciiHuii
aHaJi3 Ha OCHOB1 MHOKMHHO1 perpecii, abo 6ararodakTopHUH.

[TapHuii perpeciiiHuil aHali3 — BUJ pErpeciiHOro aHaji3y, 10 BKIIOYAE y
cebe po3msiaA OJHIET He3aJaekHOi 3MIHHOI BEIMYMHHM, a OaraTopakTOpHUN —
BIAMNOBIIHO Bl BEJIUYNHU 1 OUTBIIE.

3Bakaro4M Ha XapakTep 3B’S3Ky, B pErpeciiHOMY aHali3i MOXYTh
BUKOPUCTOBYBATHUCS JIHINHI Ta HeNiHINHI GyHKIiI. )1 BU3HAYCHHS XapakTepy
3aJIeKHOCTI Ta, BIAMOBITHO, MOOYIOBU PIBHSHHS perpecii TOIUTFHO 3aCTOCYBaTH
rpadiuHMii  MeTOA, TOPIBHSHHA PIBHOODKHHX DSAIB  BUXIIHUX JaHUX,
TAOIMYHUI METO/.

Tak, rpadiunuii MeTron nae HaWOUIBII HAOYHY KAPTUHY PO3MIIICHHS
Kparok Ha rpadiky, 3aBISKH YOMY MOXHA BHSBHUTH HAIpsSM 1 BUJ 3aJI€KHOCTI
MIDX JOCTI)KYBaHUMH TTOKa3HUKAMHU: TIPSIMOJIIHIHA Y1 KPUBOJIIHIITHA.

OcHOBHE 3MICTOBHE HAaBaHTA)KEHHS B PIBHSHHI perpecii Hece Koe]imieHT
perpecii. Haliuacriiie 3acTOCOBYIOTBCSI JIiHIMHI PiBHSIHHA a00 TMpUBEACH1 10
niniiHoro Burisiay. KoedimieHT perpecii — 1€ KyTOBHM KoOeQIli€EHT Yy
NPSMOJIIHIAHOMY PIBHAHHI KOPENAIIHHOTO 3B’S3Ky. Y JIHIAHIA (QyHKIIT
PIBHSIHHSI perpecii BiH MOKa3ye Ha CKUIbKU OJAWHHUIIb B CEPEIHbOMY 3MIHUTHCA
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pe3yabTaTuBHA O3HaKa (y) Mpu 3MiH1 PAKTOPHOI O3HAKU (X) HA OJMHUIIO CBOTO
HaTypajipHOro BuMIipy. ToOTo, KoediuieHT perpecii — e Bapialis y, fka
npunaaae Ha oguHUIO Bapiamii X. KoediuieHT perpecii Mae OAMHUIIO BUMIPY
pE3yJIbTATUBHOI O3HAKU. 3@ HAasBHOCTI MPSAMOIO 3B’ 43Ky KOe(DIiLIeHT perpecii €
JIOIATHOIO BEJIMYMHOIO, a 32 3BOPOTHOTO 3B’ SI3KY — B’ EMHOIO.

4. IIpama perpecis.

B perpeciiiHomy aHamnizi po3pi3HAIOTH PIBHSHHS MHapHOi (MpocToi) Ta
MHOXXHMHHOI (OararodakropHoi) perpecii. Komu 3B’430K 13 pe3ysIbTaTUBHOIO
O3HAKOIO y 31MCHIOETHCA 3 OJHUM BUIOM (PAKTOPHOI O3HAKH X, TO PIBHSHHSA
perpecii Mae Ha3BY PIBHSHHS NapHOi perpecii. SKio pe3ynbTaThBHA O3HAKA Y
NoB’si3aHa 3 JeKUIbKOMa BHJAaMHU (AKTOPHMX O3HaK X, (J=I-m), To Taka
3aJIEKHICTh Ma€ Ha3BYy PIBHSHHS MHOXUHHOI perpecii. OOMexXUMOCh po3riIsiioM
PIBHAHb MapHOI perpecii, SIK HaWOUIbII TMPOCTHUM BHUMAJAKOM 3B 43Ky MIXK
O3HaKaMH, 1110 JOCTATHbO IIUPOKO BUKOPUCTOBYETHCS B CTATUCTHUYHIN MPAKTHUI
00CTeXEHHSI EKOHOMIYHHUX SIBHILL.

BinoOpaxkeHHsi 3B’s13Ky MDK JBOMAa BUINAJKOBUMH BEJIMYMHAMU X 1y Y
BUTJIA/I 3aJIEKHOCTI HA3UMBAIOTh PErpeci€ro y Ha X, 1 HABMNAaKU: Yy BHIAJKY
KaXXyTh IPO perpecito x Ha y. SKmio JmiHii perpecii € NpsIMUMHU, TO PETPeciio
HA3MBAIOTh JIIHIKHOIO, B IHIIOMY BHUMAJAKy — HeNiHIMHOI0. Bumamok mpsmoi
perpecii € HaWmpocTimuM, a TOMY HaWyXHUBaHIIMM B  aHami3i
€KCIIEPUMEHTAIbHUX JIaHUX.

['omoBHOIO BIACTHBICTIO PIBHSHHS perpecii € Te, 1Mo BOHa (perpecis)
MIHIMI3y€ CYMY KBaJpaTiB (JUCIEpPCi0) BIAXWIEHb TOYOK Ha JIHIT BiX
EKCIIEPUMEHTAIbHUX JAHUX

5. KpuBoJiHiiiHi 3B’ I3KH

Perpeciiinnii aHaii3 MPOBOAUTHCS HA OCHOB1 IMOOYTOBAHOTO PIBHSIHHS
perpecii 1 BH3HAYa€ BHECOK KOXKHOI He3aJeXHOI 3MIHHOI y Bapialito
JOCJTIJKYBaHOT (IMPOTHO30BAHO1) 3aJIC’KHOT 3MIHHOT BEJIMIHHH.

KpuBominiiina perpecis mae wMicme Toni, Koilu 13 3MmiHOO (X) Ha
BiMOBiAHY oauHuIt0 BuMipy (Y) 3 KOKHUM HACTymHUM 30UtbmieHHAM (X)
3MIHIOETBCSI HE Ha CTajlly BEJIMUMHY, a Ha SKYCh YaCTUHKY Oible abo MEHIIE.
Po3mip 11i€i YacTHMHKM perJaMeHTYeEThCcs 1€ OAHUM KoedimieHToM «Cy,
nepeMHoXkeHUM Ha (x2), To6To Cx?. Toni opMyna JiHiliHOT perpecii nmpuiimae
BUIJIAA y = a + bx + Cx?, a xpuBa Ha rpadiky 6yje BiANOBiIHO 3rMHATHCE Bif
opaunatu (X) BBepx (dkimo 3HayeHHs Cx? Oyze 107aTHIM) 260 BHU3 (3HAYEHHS
Cx? — Bim’emue). KpusoniniiiHicTs perpeciii Moxxe 6yTH Oilbll CKIagHOI B
MOPIBHAHHI 3 HaBeICHOW. Toal y mareMarnuHy ¢Gopmyiy perpecii OymyTh
BKJII0YATUCH Koe]ilieHTH, HepEMHOKEH] Ha HACTYIHI cTeneHi (x) — x°; x*1 T.1.

BinoOpaxenns xapaktepy 3aniexkHocTi o3Hak (Y) 1 (X) BiANOBIAHUM
MaTeMaTUYHUM PIBHSHHSIM 3BEThCH ii apOKCUMAIII€l0 (ampoKcuMallisi — Bij Jiar.
approximatio — 30JIKeHHS, TOOTO HaOJNWKEeHEe 300paKeHHsS  OJHHUX
MaTeMaTUYHUX 00’ €KTIB IHITMMU, HAMPUKIAJ: JJAMaHHUX JIIHIA — KPUBUMHU.)
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JIiHis perpecii 1 BIAMOBIAHO 0 HEl ¢popMyra anmpoKcumalii 0OMparoThCs
3TiIHO, XapaKTepOM 3aJIeKHOCTI OJIepKaHUX €KCTIEPUMEHTAIBHUX TaHUX, KU
anpoOyeThCA 3a JaHUMHU DPAHXKUPOBAHUX PAMIB PO3MOALTY, a Kpalie — 3a
XapaKTepoM ix rpaiyHOro BUpPA3y.

3BMYAHO 3a JIIHII0 BUPIBHIOBaHHS NPUUMAIOTh T€OMETPUYHO HAMOLIBII
OpoCTi  JIHII: mpsMy, napabodiuHy, Jorapu@miudy, JUisl SKHX 32
EKCIIEpUMEHTATLHUMU JaHUMU CKJIaJat0Th PIBHSHHS 3B’ SI3KY.

[Ipu ubOMy MOXYTh OyTH TaKi BUNAAKU.

1. SIxmio 13 30UIBIICHHSIM OJIHI€T O3HAKHU CIIOCTEPITa€ThCsl MPOMOPIIiiiHE
30UTbIIEHHST a00 3MEHIIeHHS Jpyroi O3HAKW, 3a JIHIEI0 BUPIBHIOBAHHSA
oOupaeTbes mpsiMa JIiHisg, TOOTO mapadosia NepIioro mopsaKy:

y = a+bx.

2. SIkmo 3MiHa 3aJIeKHOTO TIOKa3HUKA BUPAKAETHCS TUIABHOIO KPHUBOIO 3
OJIHUM BUTMHOM, JJI1 BUPIBHIOBaHHS O€pyTh Mapaboiy APYroro mopsjiky:

y = a+bx+cx2.

3. B Ounbmn ckimajHUX BUIMAAKAaX — JJIsi KPUBUX ~ o0Opa3Hoi (hopmHu, 110
MaloTh JIBA BWICHMHU, JUIS BUPIBHIOBAHHSA CKCIICPUMEHTAIBHHX JIAHHX
BUKOPHUCTOBYIOTH IMapaboTy TPETHOTO MOPSIKY:

y = a+bx+cxZ+dxe,

5. flkmo 13 30UIBIICHHSM  HE3alle)KHOI  O3HAKU  CIOCTEPIraeThCs
yIOBUIbHEHE 30UIBIIICHHS IPYroi 03HAKH, 3aCTOCOBYIOTh JIOTapu(MIUHy KPUBY:

6. Koy 3anexHa o3Haka pH 30TbIIIEHH] HE3aJIe)KHOT IMTOCTYTIOBO 3POCTAE
1 IIe 3POCTaHHS TMEPEeXOJUTh B MPOIOPIIHHE 30UIBIICHHS, /i1 BUPIBHIOBAHHS
OepeTbcs KpUBa TUITY

B HaBenenux dopmysnax x — He3alexHa 3MIHHA; y — 3ajie)KHa 3MIHHA; &,
b, ¢ — mocrTiiini Koe(Ii€HTH, AKi MIAral0Th BU3HAYCHHIO.

Jly’)xe 4acTo o3HaKW O010J0TiYHMX OO0’ €KTIB 3HAXOIATHCS B 3BOPOTHIN
3QJIGKHOCTI OfHA BiM OaHOI. Taky 3aleXHICTh OOpaxOBYIOTh PIBHSIHHIMU
rinep6omu:

JlouibHO TEpea  TPOBEACHHSAM PO3PaXyYHKIB PIBHAHB 3aJIKHOCTI
rpadiuHO BCTAaHOBUTU BIAMOBIIHICTh XapaKTepy PpO3MOALTY O3HAaK Ti€i abo
HIIIOT KPUBOT PO3MOLITY.

Meton perpeciiiHOro aHamizy BBa)KA€ThCA HAWJAOCKOHAIIIMM 3 YCIX
BUKOPUCTOBYBAaHUX HUHI HOPMATHBHO-TIApAMETPUYHUX METOAIB. BiH mupoxo
3aCTOCOBYETHCS VISl aHAII3Y Ta BCTAHOBJICHHS PIBHS 1 CIIBBIAHOIIEHb BAPTOCTI
MPOAYKIIi, SIka XapaKTepHU3yeEThCS HASBHICTIO OAHOrO ab0 JEKITBKOX TEXHIKO-
€KOHOMIYHHMX TMapaMeTpiB, IO XapaKTEPU3yIOTh TOJIOBHI CHOXKHBYI SKOCTI.
PerpecuBHuit aHami3 Hajae MOXKIUBICTh 3HAUTH eMIIpUYHY (HOPMY 3aJIeKHOCTI
I[IHM BiJl TEXHIKO-€KOHOMIYHHMX TapaMeTpiB ToBapiB 1 BupoOiB. [Ipu mpomy BiH
BUCTYIA€ B POJIi MUTHOBOI (DYHKIIIT TapaMeTpiB.

Meton perpeciiHOro aHaiizy ocoOJMBO €(QEeKTUBHUNU 3a YMOBHU
3M1MCHEHHS PO3PaxyHKIB 3a JOMOMOI0OK0 Cy4acHUX 1H(POPMaALIHUX TEXHOIOT1i
1 cucrem.
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Bubip Ta o0rpyHTyBaHHS (YHKLIOHAJIBHOTO BUAY PErpecii IPyHTYEThCS
Ha TEOPETUYHOMY aHali3l cyTi 3B’sA3Ky. Hexail BUBYAa€eThCS 3B SI30K MIK
YpOKaWHICTIO Ta KUIbKICTIO omaiiB. Hanro mana 1 HaATO BeMUKAa KUIBKICTH
OMaJliB CIPUYMHIOIOTHh 3HIKEHHS BpPOXKAWHOCTI, MaKCUMalbHMA 1i piBEHb
MOXJIMBUNA 32 YMOBHU ONTUMAJIbHOI KUIBKOCTI OMajiB, TOOTO 31 30UIbIICHHIM
dakTopHOi O03HaKW (OomaAu) YpPOXKAMHICTH CHEpIIy 3pOCTae, a IMOTIM
3MEHIIYEThCS. 3aEKHICTh TAKOTO POy OMUCYEThCS mapadonow Y = a + bx +
CcX2,

3ayBaXMMO, 10 TEOPETHMYHUN aHami3 CyTl 3B’SI3Ky, Xoua MU Jayxe
BOXXJIUBHM, JIUIIE OKPECIIOE OCOOIMBOCTI (popMu perpecii 1 HE MOXKE TOUHO
BU3HAUUTU 11 (QYHKUIOHAIBHOrO BUAY. [0 TOro >k y KOHKPETHHX YyMOBaXx
IPOCTOPY 1 Yacy Mex1 Bapiallii B3a€MO3B’3aHUX O3HAK X 1 Y 3HAYHO BYXKUi 3a
TEOPETUYHO MOXJIMBI. | SKIIO KpUBUHA perpecii HEBeIMKa, TO B Mexkax
dakT4HOi Bapialii O3HAK 3B’S30K MDK HHUMH JIOCUTh TOYHO OIHCYEThCS
miHIdHOIO  ¢QyHKUi€0. [{uM  3HAYHOIO  MIPOI0  TOSICHIOETHCA — IIMPOKE
3aCTOCYBaHHS JIIHIHHUX PIBHSIHB perpecii.

BuUBYCHHS  KOpENALIMHOrO 3B'SI3Ky MK O3HAKaMH TIOYHUHAETHCS
3 pecpecitinoeco auanizy, SKUH BUpIINIye TMPoOJeMy BCTAHOBIICHHS (QopMu
3B'SI3Ky, a00 BUIYy pIBHSHHS perpecii, Ta BU3HAYCHHS MapamMeTpiB PIBHSHHSA
perpecii.

B perpeciiiHoMy aHamizi  pO3pI3HAIOTH  PIBHIHHS napHoi (IPOCTOT)
Ta MHOdcurHOoi (OaraTodakTopHoi) perpecii. Komu 3B'I30k 13 pe3yJbTaTUBHOIO
O3HAKOIO Y 3IIMCHIOETHCS 3 OAHUM BUIOM (PAKTOPHOI O3HAKH X, TO PIBHSHHS
perpecii Mae Ha3By pIBHSHHS TMapHoOi perpecii. SKmo pe3yabTaTUBHA
O3HaKa y MoB'si3aHa 3 JIEKUIbKOMa BUAaMU (aKTOpHHUX O3HaK Xj (J=1-T), TO Taka
3aJIeKHICTh Ma€ Ha3BYy PIBHSHHS MHOXUHHOT perpecii. OOMeKUMOCh pO3TIIsIIOM
PIBHSHB MapHOi perpecii, SK HAWOUIBII TPOCTUM BHUITAJIKOM 3B'SI3KY MIXK
O3HaKaMH, 1110 JOCTATHHO IMUPOKO BUKOPUCTOBYETHCS B CTATUCTHUYHIN MIPAKTHI
00CTEXKEHHSI EKOHOMIYHUX SIBUILL.

HaiiGinpin vacto namsi XapakTepUCTHKUA KOPEIALIMHOTO 3B'SI3KY MK
O3HAKaMH BHKOPHCTOBYIOTh TaKi BHUAM pIBHSIHb TapHOi perpecii, abo
KOPEJAIINHUX PIBHSAHD:

a) mHiHINA Y = ag + aix;

0) mapaGoniunuii Y = ag + aix? ;

B) rinepOoiyauii Y = ag + a1 1/X;

r) cTeneHeBuil Y= aox |

7€ ao, a1 - MapaMeTPH PIBHAHD PErpecii, AKi MIATaloTh BU3HAYEHHIO.

[Mapamerpu aj (J=1-m)B piBHSHHSAX perpecii BH3HAYAIOTHCS METOJOM
HallMEHIINX KBaApariB, skui 3amnponoHoBaHo B XVIII crt. ¢paniy3pkum
marematukoM Jlexxanapom. Ileit Meron HalikpamiuM 4YHHOM BIIAIOBIJA€
KOpEJSUIMHINA TaONuIll 1 TPUIYCKAae 3HAXOJKEHHSI TaKUX 3HAYECHb MapameTpiB
PIBHSIHHSL ~perpecii, MNpU SKUX CyMa KBaJpaTiB BIAXWICHb TaOJIUYHUX
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(paxkTHUHUX) 3HAUYEHb PE3YIABTATUBHOI O3HAKU Y BIJ TEOPETUUYHHUX Y 3a JIHIEIO
perpecii Oyna 6 MiHIMaJIbHOIO:
S=>(y-Y)>=min

OyHKII S mapaMeTpiB PIBHSAHHS perpecii aj Oyae MiHIMaIbHOIO TO/I,
KOJIM BUKOHYIOTBHCSI HEOOX1/IHI YMOBH 3HAXO/KE€HHS €KCTpEMyMY M€l QyHKIIIT -
JOPIBHEHHSI HYJIIO MEPIINX NOXITHUX (PYHKIIT 32 MapaMeTpamu:

0S:0a0=0;0S:0a1=0

[3 mMxX yMOB BH3HAYAETHCS CHCTEMa HOPMANbHUX pPIBHAHb IS
3HAXOJIPKEHH MapaMeTpiB ag Ta aj.

VY Bumajaky JiHIMHOTO BUJYy PIBHAHHS perpecii cucreMa HOpMaJbHUX
PIBHSIHb 3aITUCYETHCS Y BUTIISIAL

Yy=nao+ayXx
Yxy = aod X + a1} x
i€ N - KUTBKICTh OJIMHUIIL CYKYITHOCTI (TOOTO 3a/laHuX Tap 3HAYCHb X 1).
Po3B's3aBmn 1110 cCUCTEMY, 3HAXOIUMO TaKi 3HAYCHHS MapaMeTpiB:
a0 = (YyYx? - Yxy¥x) : (nYx - Yx2x)
a1 =(mYxy - YX2¥) : (X2 YXYX)
abo
do = ycep —ai ycep; ai = (X ycep - Xcep ycep) . (chep - Xcepz)

7€ XYeep - CEPEAHS 13 TOOYTKY (paKTOPHOT O3HAKU HA PE3YJIbTATUBHY.

Bukopucrapiiy piBHSHHS perpecii, MO’KHA 3HAUTH TEOPETUYHE 3HAUCHHS
Y mist Oyab-sIKOro 3HaYeHHs (PaKTOPHOT O3HAKHU X.

VY piBHSHHI MapaMeTp ap EKOHOMIYHOTO 3MICTy HE Ma€, a TeOMETPUYIHO
BiH BIAMOBiZa€ 3HAYEHHIO opAWHATU JiHIA perpecii Y mnpu x=0. Ilapametp
a1 HA3MBAETHCS KoedillieHTOM perpecii 1 moka3ye 3MiHY pe3yIbTaTUBHOI O3HAKU
Y npu 3MiHi (akTOpHOI O3HAKHM X HA OJWHHUII0; TEOMETPUYHO IMapaMmeTp
a1 BIANOBiae KyTy Haxwiy (B paaiaHax) mpsMmoi JiHil perpecii 10
TOPHU3O0HTAJIBHOI OCI.

Jist  OwiHKM BIUIMBY (AKTOPHOI O3HAKKM Ha pPe3yJIbTaTUBHY MOXKE
PO3paxoByBaTHUCh KOCOIIIEHT  €IACTUYHOCTI B CEpeaHbOMY IS yciel
CYKYIHOCTI:

K. = A1Xcep / Yecep

I€ Xcep, Yeep - CEPEOHI BEIWYMHM (DAKTUUHUX JaHUX BIANOBIIHO 3a
(aKkTOPHOIO Ta PE3yIHTATHBHOIO O3HAKAMH B IIUIOMY JIJIsI CYKYITHOCTI.

KoedimieHT enacTHIHOCTI MOKa3ye, HA CKUIBKU MPOIICHTIB y CEPETHHOMY
3MIHUTBCS PEe3yJbTaTHBHA O3HAKA TIpH 3MiHI (hakTOpHOT 03HaKu Ha 1%.

[IpuknagamMu BUKOPWUCTAHHSA JIHIMHOTO PIBHSHHSA perpecii € Taki
3aJIEKHOCTI: MK €JIEeKTPO030poeHIcTIO mpaii (X) Ha 1 poOITHUKA 1 BUITYCKOM
roToBO1 MPOAYKINi (y) AT OAHOPITHUX MIAMPUEMCTB; MK CTaXXeM poOoTH (X)
Ta BUpoOKOt0 1 pobiTHHKA 3a 3MiHY (y) TOIIIO.

Jlns BuOOpy BUIY PpIBHSIHHS perpecii HeoOXimHO moOymyBatu rpadik
3QJIEKHOCTI (PAKTUUHHMX JaHUX y=f(x) 1 3a TPyNyBaHHSIM TOYOK Ha rpadiky
BCTAHOBUTHU BI3yaJbHO, 10 SIKOrO BUAY (JIIHIHHOIO 4YM HENIHIHHOIO) MOKHA
BITHECTH JIIHIIO perpecii.
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Temu nonmosigei 1J1s1 3aC/IlyXOBYBAHHS:

1. 3amaui perpeciifHOro aHamizy.

2. Perpeciiiai Mmojei.

3. basoBi (pyHAamMeHTalbHI) TIOJOXKEHHS KJIACUYHOTO JIIHIMHOTO
perpeciiHoro aHamizy.

4. KrnacuuHi OIIHKM MapaMeTpiB perpecii METOAOM HaMMEHIIHX
KBa/IpaTiB 1 X BIACTUBOCTI

5. PekypeHTHUI alnroputM MeToAy HalMEHILUX KBapaTiB.

6. CTaTucTUYHUHN aHaTI3 SKOCTI perpeciiHoi Moerl.

ITMTaHHA 11 KOHTPOJIIO 3HAHb:

1. BuzHaueHHs TIOHSTH: «aHAJI3», «PErpecis», «PerpeciiHuil aHami3y,
«koe(IIieEHT perpecii».

2. OCHOBHE 3aBJIaHHSM PETPECIHHOTO aHAII3Y.

3. Ilo mokasye piBHsiHHA perpecii. OCHOBHMIA BUI.

4. Buau perpeciifHOro aHamizy.

5. [MapHuii perpeciiinuii aHamis.
. [IpunyieHHs, Ha K1 CIUPAETHCS PErpeciiHuil aHai3.
. JIiH1iiH1 Ta HeMiHIMHI QYHKITIT.
. [lepeBaru rpaiyHOro MeTO/ly B perpeciiHoMy aHaisi.
. Bun piBHAHHS npaMoi.
10. PiBusinHs mapabouu.
11. CyTHicTh aHali3y Ha OCHOBI MHOKMHHOI perpecti.
12. BararodakTopHe piBHSHHS MHOKHHHO1 perpecii.

O© 00N

3aBaaHHA A/ CAMOCTIHHOI MiATOTOBKH:

I. BuBuntu matepian JIEKITii.

II. [TinroTyBaTH MOMOBIIAH 32 TEMOIO:

1. Perpeciiinuii aHai3 HAUMPOCTIMINX MOJTHOMIATBEHUX MOJICIICH.

2. PerpeciitHuii anasi3 npu HEOAHOPIAHUX 1 KOPETHOBAHUX 30yPEHHSX.

3. Perpeciiinuii anani3z B yMoBaxX MyJIbTHKOJITHEAPHOCTI.

4. Bubip HalKpaioi CTpyKTYpH perpeciifHoi Mojei.

5. Perpeciitnuii aHajiz B yMoBax MOXHOOK B perpecopax.

III. [Iporitu TECTYBaHHS: TECT 10.2. 3a MTOCHJIAHHSIM
https://forms.gle/hzz6V mAoRXWBuUSWr8
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https://forms.gle/hzz6VmAoRxWBuSWr8

HNPAKTUYHE 3AHATTSA Ne 11
MOBYJ0OBA HEJIHIHHOI MOJIEJIL. 3ATAJIBHI BITOMOCTI

Jlitepatypa:

1. Jlirnaposuu P.M. IloOynoBa 1 qociHipKEHHS MaTeMAaTUYHOT MOJIENI 3a
JDKEpeJIaMu  €KCIIEPUMEHTAIBHUX JIAaHUX METOJIaMH PEerpeciiiHoro aHamizy.
Hapuanpunmii mocionuk, MEI'Y, PiBue, 2011. 140 c.

2. bapkoscekuit B.B., bapkocbka H.B., Jlomarin O.K. Teopis
HMOBIpHOCTEW Ta MaTeMaTUYHA CTATUCTHKA : HABY. MOCIOHUK. 5-Te BUI. KuiB :
LenTtp yuboBoi mitepatypu, 2010. 424 c.

3. bmomun C.JI., CyxanoB B.®., Yeb6oraproB C.B. ExoHOMiuHHI
¢dakropuuii ananiz: monorpad.. Jluneusk: JIEI'], 2004, 148 c.

4. Poranscbkuii @.b., Kypunosuu f.€., Llokypenko A.A. MarematuuHi
METOJIM aHani3y ekoHomiuHux cucteM. Kuura 1. KuiB: HaykoBa nymka, 2001,
435 c.

5. Poranscekuii @.b., ILlokypenka A.A. MareMaTu4yHi METOAU aHAII3Y
exoHoMmiuHMX cucteM. Kuura 2. KuiB: Haykosa nymka, 2001, 423 c.

6. Kpaituyk O.B., Mockoscbka [I'.K., Cokonenko O.I. Teopis
MoOBIpHOCTEN 1 MaTeMaTuyHa ctaTucTuka. Pisue, 2004.

Mera:
1. HaByaspbHa — BUBYMTH 3arajbHl BiIOMOCTI TIPO MOOYOBY HETiHIHHOI
MOJIEJI.
2. BuxoBHa — 03HAHOMUTHCS 3 METOJIaMH TIOOYA0BU HEIIHIHHOT MOJIEII.
3. Po3BuBaroua — NpUBUBATH HAaBHUYKH HAYKOBOTO MiAXOJy Y BHUPIIICHHI
UTaHb MOOYOBH HENIHIHHOT MOJIEI.

IuTanHs AJ51 0OTOBOPEHHS :
3aranbHi BIIOMOCTI IIPO MOOYIOBY HEJIHIMHOT MOJICITI.

Teopernyna yacTuHa:

3aBIaHHIM JOCIIKEHHS CKIIATHUX CUCTEM 1 IIPOIIECIB YacTo € MmepeBipka
HAsBHOCTI W BCTAHOBJIEHHS THUITY 3B’SI3Ky MDK HE3QJICKHUMU 3MIHHUMU
(npenukTopamMu, (axkrTopamMm), 3HAYCHHS SKUX MOXYTh 3MIHIOBATUCSA
JOCTITHUKOM 1 MalTh TEBHY 3a3dalierifb 3aJaHy IMOXHOKYy, Ta 3aJIeKHOIO
3MiHHOIO (BiAryKoM) r. Po3B’s3aHHS TaKuX 3aBIaHb € MPEIMETOM PETrpeciiHOTO
anamizy. Tepmin “Perpecis” Bnepmie OyB yBenennii ®@. ['anbTOHOM HaNMpPHKIHITI
XIX cr. Ha mpaxTuili 3aBnanHsi perpeciiHoro aHamizy 3a3Bu4ail pOpMyITIOIOThH
TaK: HEOOXIAHO Miai0paTH MOOCTAaTHHO MPOCTYy QYHKIIIO, IO B TEBHOMY
PO3yMiHHI HAKpaIIMM YHHOM OTHCY€ HASBHY CYKYITHICTh EMITIPUIHUX JTaHUX.

3arajibHa XapaKTepUCTHKA METOIIB i 3a/1a4 perpeciiiHOro aHaJisy.

Knacuunwmii perpeciiinuii aHani3 BKIOYA€ METOAU MOOYJOBU MaTeMaTHY-
HUX MOJIEJIeH JOCTIIKyBaHUX CHUCTEM, METOJIM BU3HAYCHHS MMapaMeTpiB IHX
MoJiesel 1 epeBIpKH iX aJleKBaTHOCTI. BiH mpumnyckae, o perpecis € JiHIHHOIO
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KOMOIHAIlIEI0 JIHIMHO He3aleXHUX Oa3ucHux QyHKIid Big ¢GakTopiB 3
HeBlioMUMHU  KoedimienTamMu (mapamerpamu). Daktopu W mapameTpu €
JNETePMIHOBAHMMH, a BIATYKH - pPIBHOTOYHUMH (TOOTO MarOTh OJHAKOBI
aucnepcii) HEKOpelnbOBAaHMMHU BHUIIAJKOBUMH BenuunHamu. [lepeabauvaerncs
TaKOX, 1110 BC1 3MIHH1 BUMIPIOIOTh Yy HETIEPEPBHUX UMCIOBUX IIKAJAX.

3BHUaiiHa mpoueAypa KIACMYHOIO PpErpecifHoro aHalizy € TakKolo.
CnouaTky oOMparOTh TIMOTETUYHY MOJIENb, TOOTO (POPMYIIOIOTH TIMOTE3U MPO
(akTopH, K1 CyTTEBO BIUIMBAIOThH HA JAOCIII)KYBaHY XapaKTEPUCTUKY CUCTEMHU, 1
TUN 3aJI€KHOCTI BIATYKY BiA QakropiB. [loTiM 3a HassBHUMHU €MIIPUYHUMHU
JAHUMU TIPO 3aJICKHICTh BIATYKY Bl (paKTOPIB OI[IHIOIOTH NMapameTpu OOpaHoi
mozeni. Jlaini 3a CTaTUCTUYHUMU KPUTEPISIMU NEPEBIPSIIOTH i1 aIEeKBaTHICTb.

[Ipu noOynoBi perpeciiHMX MojeNleld pealbHUX CUCTEM 1 IMPOILECIiB
BKa3aH1 BUIILIEC MPUMYIICHHS BUKOHYIOTBCS HE 3aBXKAU. Y OUIBIIOCTI BUTIAJKIB 1X
HEBUKOHAHHS TMPU3BOAUTH JI0 HEKOPEKTHOCTI 3acTOCYBaHHS TMPOIEAYp
KJIACUYHOTO PETpeciifHOro aHaildy i1 moTpedye 3acTOCyBaHHS OUIBIN CKIATHUX
METO/IIB aHAJI13y EMITIpPUYHUX JIaHUX.

[TocTtymar mnpo pIBHOTOYHICTH 1 HEKOPEIbOBAHICTh BIATYKIB HE €
OOOB’SI3KOBMM. Y BUNAJAKYy HOro HEBUKOHAHHS TMpoleaypa MoOya0BH
perpeciifHoi  Mozeni TEBHOK  MIpOI0  3MIHIOETBCSA, aje CYTTEBO HE
YCKJIATHIOETHCSI.

binbm ckinagHOIO Mpo6IeMor0 € BUOIp MOJei Ta 11 He3aIe)KHUX 3MIHHUX.
Y KJIacM4HOMY perpeciiHoMy aHaji3i TPUIyCKarTh, M0 HaOIp ¢akTopis
3Q/Ia€ThCSl OJHO3HAYHO, BC1 CYTTEBI 3MIHHI HasBHI B MOJENl ¥ HEMa€e HISKHX
aTbTEPHATUBHHUX CIIOCO0IB 00paHHs (pakTopiB. Ha mpakTuili 11e mpuIryIieHHs He
BUKOHYEThCS. ToMy BHHUKAE HEOOXIIHICTH PO3POOKH GopMaIbHUX Ta
He(OpMaILHUX MPOICAYP NEPETBOPEHHS U MOPIBHAHHSA Mojaenei. [ momryky
ONTUMAJIBHUX  (OpMaJbHUX  TEPETBOPEHb  BHUKOPUCTOBYIOTH  METOIHU
¢akTOpHOTO Ta JUCKPUMIHAHTHOrO aHaimizy. Ha cwroromgni po3pobieHo
KOMIT FOTE€PH30BaH1 TEXHOJIOT11 TIOCIIIOBHOI MOOYA0OBU PETPECIiHUX MOJICIIEH.

dakropu B KIACHYHOMY  pErpeciiHOMY  aHali3i  BBaXXarOTh
JIETePMIHOBAHUMH, TOOTO BBAXKAETHCA, IO JOCIITHUK Ma€ PO HUX BCIO
HeoOXigHy iH(opmaliro 3 alcomoTHOK TOYHICTIO. Ha mpaktumi 1e
MPUMYIIEHHS YacTO HE BHUKOHYEThCSA. BiamoBa Bim JeTepMiHOBAHOCTI
HE3aJIOKHUX 3MIHHUX 3yMOBIIOE HEOOXINHICTh 3aCTOCYBAaHHS MOJENei
KOpEJAIifHOrO aHanizy. B okpemMux BHIaakax MOXKHa BHKOPHUCTOBYBATU
KOMIIPOMICHI ~ MeTOau  KOH(QWIIOEHTHOro aHamidy, sKki mnependadaroTh
MOJKJIMBICTh HOPMAJbHO PpO3MOJAUICHOIO Ta YCIYEHOrO pO3KUAY 3HAYEHb
dakTopiB. AKio 111 yMOBa BUKOHYETHCS, MOOYIOBY MOJENII MOKHA 3BECTH JO
0aratopa3oBOro po3B’sI3yBaHHS perpeciiHoOl 3a1a4i.

BinMoBa Big mpumymieHHsT PO TETEPMIHOBaHICTh MTapaMeTpiB MOJEIeH y
perpeciiHoMy aHaii3i MNPU3BOAUTH JI0 CYTTEBUX YCKJIQJHEHb, OCKUIBKH
MOpYyIIye WOTO CTATUCTUYHI OCHOBH. AJie HAa TPAKTHII 1€ MPUITYIICHHS
BUKOHYETHCS HE 3aBXKIW. Y JCSIKAX BHUMAJKAaX MOXKHA BBaXKAaTH TapaMmeTpu
BUMNAJKOBHMH BEJIMUMHAMHM 13 3aJITaHUMU 3aKOHAMH PO3MOALTY. TOMAl K OIIHKH
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napameTpiB MOKHa OpaTH X YMOBHI MaT€MaTU4HI CIIOAIBAaHHS JIJISl BIATYKIB, IO
croctepirajiucs. Y MOBHI pO3MOAUINA Ta MATEMAaTH4YHI CIIO/I1BaHHS PO3PAXOBYIOTh
3a y3arajlbHEeHOW (Qopmynoio baiteca, TOMy BIINOBiIHI METOJM HAa3UBAIOTh
0alleCiBCLKHUM perpeciiHuM aHaJIi3oM.

Perpeciiini Mojesi 4acTo BUKOPUCTOBYIOTh JIJIsI OMUCY TPOIIECIB, 110 PO3-
BHUBAIOThCS Y 4yaci. Y MEBHUX BUMAJKaX 1€ 3yMOBJIIOE€ HEOOXIAHICT MEPEXOyY
Bl BUIAJKOBUX 3HAaY€Hb BUITYKIB JO BHUIIAJKOBUX IOCIITOBHOCTEH,
BUITQJIKOBUX TIPOIECiB a00 BUMAAKOBUX TOJNiB. OaHIEI0 3 TMOMMPEHUX i
HAWTIPOCTIMINX MOJCIICH TaKOTO THUITY € MOJAeJb aBTOperpecii, 3TiIHO 3 SKOIO
BIAT'YK 3aJIC)KUTh HE TUIbKHU BiJl (PAKTOPIB, ajie TAKOXK 1 Bi Yacy. SIKIIO OCTaHHIO
3aJIC)KHICTh MOYKHA BHSIBUTH, TO MpoOJieMa 3BOJUTHCS O CTaHIAPTHOI 3a/aadi
noOynoBu perpecii s MoAu(iKOBaHOrO BIATyKy. B 1HIIMX Bumajgkax
HEOOX1JTHO BUKOPUCTOBYBATH OUIBII CKIIAJIHI TPUHOMH.

[Iponieaypu KJacUYHOTO PETPECIHHOrO aHali3y MPHUITYCKAIOTh, IO 3aKOH
PO3MOALTY BIITYKIB € HOpMaJIbHUM. [IpoTe Ha MpakTHIll HANYACTIIIUMU € BHIIA-
JIKH, KOJIU 11e¥ 3aKOH HEBIJOMUI YW B1JIOMO, 10 BiH HE € HOPMAJIBHUM. iX JOCIIi-
JDKCHHS 3yMOBHJIO BHUHUKHCHHSI HEIAPaMETPUYHOIO PETPECiiHOTO aHami3y,
KWW HE nependayae He0OXiTHOCTI MOTEePETHHOTO 3aaHHs (QYHKIIIT pO3MOILTY.

BaxxnuBoto mpo6isiemMoro, sika BUHMKA€E MPH OIIHIOBaHHI MapaMeTpiB pe-
I'PECiiHUX MOJIEJICH, € HasBHICTh IPyOMX MOMMIIOK CepeJl Habopy aHali30BaHUX
naHux. I[li MOMUIKM MOXKYTh BHHUKATH BHACIIOK HENPaBWIBHUX i
JOCIiAHUKA, 3001B y poOOTI amapatypu, HEKOHTPOJIbOBAHUX KOPOTKOTPHUBAIHX
CWJIBHUX 30BHINIHIX BIUIMBIB Ha JOCIDKYBaHY CHCTEMY TOIIO. Y TaKHX
BUTIAIKAaX
BUKOPUCTOBYIOTh J[Ba MIAXOIH, IO JAlOTh 3MOTY 3MEHIIUTH BIUIMB TPyOUX
NOMHJIOK Ha Pe3yJIbTaTh aHaii3y. Y MepIIOMY 3 HUX pO3pOOJISIOTh KPUTEPii Ta
QITOPUTMHU TIOMIYKY TOMHJKOBUX AaHuX. [loTiM mi pgaHl BIAKWIAOTh. Y
JIPYroMy MiAX0J1 PO3pOoOJISIOTh aJITOPUTMH aHami3y, SKi € HEYYTJIUBUMHU 10
HasiBHUX TIOMHJIKOBUX JaHUX (aJrOPUTMH  poOACTHOrO  OIIHIOBaHHS
napameTpiB).

OnHUM 3 OCHOBHHUX TMOCTYJIATIB KIIACHYHOT'O PETPECIHOTO aHaATI3y € Mpu-
MyImIeHHS, [0 HaWKpami OI[IHKK  MapaMeTpiB  MOXHa  OJEpXKaTH,
BUKOPHCTOBYIOUHM METOJI HaWMEHIIMX KBaApariB. Ha mpakTuIili OIiHKH,
oJiep>KaHi 3a JOMOMOTOIO IILOTO METOY, YaCTO OYBaIOTh HEIOCTATHHO TOYHUMU
1 MIcTATh Benuki moxuOku. [lpuumHOIO 1HOTO MOXKE OyTH CTPYKTypa
perpeciiiHoi Mozemi. SIKImo BOHA € JIHIWHOIO KOMOIHAIIEI0 EKCIIOHEHT abo
MOJIIHOMOM BHICOKOTO CTEMEHS, TO II€ MPU3BOJUTH JO TOTaHOI 3yMOBJIEHOCTI
MaTpHIli CUCTEMH HOPMAJIbHUX PIBHSHb 1 HECTIMKOCTI OIIHOK TMapaMeTpiB.
[TigBHUIIIEHHSA CTIMKOCTI OIIHOK MOJKHA IOCATTH IUIAXOM BIAMOBH BiJ BUMOTH
010 iX He3MileHOCTl. PO3BUTOK LbOro HampsMy AOCIIIXEHb MPHU3BIB 0
BHUHUKHEHHS TPeOEHEBOr0, a00 PiIK-PErpeciiHOro aHaizy.

Haiiuacrimie 3agauy moOynoBH perpeciiiHoi Mojeni (pOopMyIIOITh Tak.
Heo06xiaH0 3HalTH PYHKIIIIO 3a1aHOTO KJacy, AJisl SIKOi (DYHKI[10HAI:
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Fl{a}zi{z,{a,;‘[’)—_v,}‘ ~» min.
P 1)
Y upomy Bupasi z; (a, X) - 3HaueHHS QYHKII, MO aIpPOKCHUMYE
3aJIC)KHICTbD,
B I-i TOYll, Vi - BIANOBIJIHE 3HAYEHHS E€MIIIPUYHOI 3aJIEKHOCTI, a - BEKTOP
napameTpiB, Kl Tpeba 3HAWTH, X- BEKTOp He3aJleXHUX 3MIHHMX. OpepxaHy
¢yukmiro z(a, X) Ha3uBalOTh (CepeIHLOKBAAPATHYHOIO) perpeciiiHoro
Moaesio. Meroa ii mouyky, sikuili 6a3yeTbcs Ha 3acTocyBaHHI Kputepito (1),
Ha3MBalOTh METO/IOM HaMEHIIUX KBaJpaTiB.
[Honi 3amicte dyHkuionana (1) nns BU3HAYEHHS MapaMeTpiB perpecii-
HUX MOJIeJIel po3B’A3yI0Th 3aJa4l MiHIMI3alli IHIIUX (PYHKIIOHAJIIB, 30KpeMa:

Fla)= Zi'z_.{cr.,X}—.y-l.| -~ min;
=l

Fla)= m.-m|zl (o, X —};| ~» min.

OpepxyBaHl NpU 1ILOMY pErpeciiHi MoJieJli Ha3WBalOTh, BIAMOBIIHO,
cepel- HbOAOCOJIOTHUMHU (MeaiaHHMMHM) Ta MiHiMakcHuMu. LI moxemi
HalyacTilie BUKOPUCTOBYIOTH TIpU  MOOYJOBI  pOOACTHUX  alIrOpPUTMIB
perpeciiHoOro aHaizy, aje iX MpakTHYHE 3aCTOCYBaHHS OOMEKY€EThCS MOTaHO0
30DKHICTIO TaKUX aJTOPUTMIB.

AnpokcumMyrouy GYHKUIIO y BUNAAKY OJHIE] HE3aNEKHOI 3MIHHOT (Momei

A
Z(x)= Zu;x-" \
IPOCTOI perpecii) 4acTo MIyKarTh y BUIJISI MOJIIHOMA 00EPHEHOTO
1
z{-x} = M ]
Zullx.ll
[IOJIIHOMA F=t E€KCIIOHEHIIAJIbHUX abo IMOKAa3HUKOBUX
o= N T & gt o — B C el . .
Z e 4YH = ﬂ.b, CTeneHeBm ‘.tl‘:h'Hl\L[H =0y, , JIIHII/IHO-JIOFapI/I(bMILIHOI (byHKI—Ill

=y + px + -
FEwmtaxtwley,  rppronomerpuanoro psgy ®yp’e Tomo. 3a HasBHOCT

JEKUTPKOX HEe3aJe)KHUX 3MIHHMX (MOJeNll MHOKMHHOI perpecii) Haifyacrimie
BUKOPUCTOBYIOTh (DYHKIIIT, JIIHIMHI SIK 32 TapaMeTpaMu, Tak 1 3a HE3aJCKHUMU

=0, + iu:-": 4
3MIHHUMH i1 a TaKOX TMOJIHOMIiallbHI MOJIENI, 10 € JIHIMHUMH 32
napameTpaMH, ajie HEeTHIMHIME 32 HEe3aJI)KHUMU 3MIHHUMU:

. o .

2 =I:"'1”+iu.'xl +Z{1’|'ll-r|'-x|| + z I:;:'_._I_]‘--x--l-rI..r;'I +.-...
=1 _-.I__n':l i =l

I

= |:E__l'
28
OcranHi BiAMOBINAOTE po3kiIany GyHKIII BiAryky B psan Teitmopa. [Ipote
MO>KJIMBE i BUKOPUCTAHHS JIJISl alTPOKCUMAITil 1HIITMX BHUIIB 3aJI€)KHOCTEH.
Perpeciiini mojenni Ha3uBalOTh JiHIHHUMH a00 HeJTiHIHHUMMU, K0 BOHU
€, BIANOBIAHO, JIHIMHUMHU a00 HeNiHIMHMUMHU 3a mnapamerpamu. [Ipu ubomy
BU3HAYEHHS ‘‘NIIHIMHA” YacTO OMYyCKaloTh. 3HAYEHHS HAWBUIIOTO CTEMEHS

NpEeAUKTOpa B TMOJIHOMIATBHUX MOJEISAX HA3UBAIOTh MOPSJAKOM MO,
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Hanpuxian:
=y, +D'.|J:+ |'J'.:.1.'J +-l'I._1.t'; +&, (2)

1€ € - MOXUOKa MOJIEN], € JIHIMHOK MOJIEIUTIO TPETHOTO MOPAJIKY.

Bubip Ttumy perpeciiiHoi Mojeni € HETpUBIAJbHUM 3aBaaHHsAM. s
MoOJIeNIel, 110 MICTATh OAHY HE3aJeXHY 3MIHHY, PEKOMEHAYIOTh CIOYaTKY
HAHECTU HAasBHI eMIIpu4YHi AaHl Ha rpadik. lle nae MOXIMBICTP BU3HAUUTHU
HasIBHICTh YM BIJICYTHICTh 3aJIEKHOCTI MIX JOCIIUKYBAaHUMHU BEJIMYMHAMU, a
TaK0 3pOOUTHU NEBHI MPUITYILIEHHS PO TUII 3aJI€KHOCTI.

Ha puc. 1 sk npuknaau HaBeeHO MEBHI HAOOPU eMIIPUYHUX TOYOK, IS
AKUX TOTPIOHO MOOYAyBaTU perpeciiii mozeni. 3 HaBeleHUX rpadikiB BUIHO,
M0 I MOJEeNl JOLIIbHO OyJayBaTH Yy BUIJIANI JIIHIMHOI, KBagpaTHU4HOI Ta
€KCIOHEHI1aTbHO1 (PYHKI[IH, BIAMOBIAHO. AJle, SIK MPaBUJIO, BU3HAYCHHS THUITY
MozieNl 3a rpadikoM EMITIPUYHUX JTaHUX € HE HACTUIbKUM OYEBUIHHM, TOMY
3a3BUYail JTOBOAMTHCS TEPEBIPATH JEKUIbKAa BaplaHTIB MoJeNl 1 BUOHMpaTu
Kpamiuii 3 HUX 3a IEBHUMU KPUTEPISIMH.

Yacto sK momepeAHiil eram perpeciiiHOro aHaiizy pPEeKOMEHAYIOTh 3a
JIOTIOMOT'OI0 METO/11B KOPEJISIIHHOTO aHaji3y MepeBipATH HasBHICTh 3HAYYIIIOTO
3B’SI3KY MDK JIOCHI)KYBAaHUMHU 3MIHHMMH. AJie TPU IIbOMY CIIiJi YPaxOBYBAaTH,
10 3BMYaiHI METOJIM KOPEJSALIMHOr0 aHali3y JaiTh 3MOTY MEpPEBIPATH JIMILE
rinoTe3y IMpo HAsABHICTh JIHIMHOTO 3B’s3Ky. Ko 3B’S30K €, aje BiH
HEJTIHINHUM, BUCHOBKH, OTpHMaHI 3a JOMOMOIOK KOPENIAIIMHOrOo aHamlizy,
MOYTb OyTH OMUJIKOBUMU.

y e y s
X X
y L Y
Taret, ' Y
Puc. 1. Ilpuknaau HabOpiB JaHUX, IS SIKUX Tpeba moOyayBaTH perpeciiii
MOJIei

BaxxnmBoio 0coONMUBICTIO perpeciiHuX Mojeneil € Te, mo iX He MOXHa
3aCTOCOBYBATH 11032 MEKaMH Ti€i 00JacTi 3HaUYCHb BHXIJHUX MapameTpiB, s
akoi BoHU Oynu moOynoBaHi. [lpu BHUKOpHCTaHHI perpeciiHUX MOJAENEH THITY
MoJIiHOMa, 00EPHEHOTO TOJIHOMa, TPUTOHOMETPUYHOTO PSATY Ta JASSKUX THITUX
CJIiJT BpaXOBYBATH, 1110, 30UIBIIYIOUN KUIBKICTh WICHIB PSITy, MOKHA OJEp>KaTh
CKUIbKM 3aBrOAHO OJIM3bKI1 /10 HYJs 3HaueHHs (yHkiioHaniB (1). [Ipote ue He
3aBXKAU CBIIYUTH MPO SKICTh ampoOKCHUMAaIlli, OCKUIbKM 11 (PYHKIIOHAIU HE
naoTh 1HGoOpMalii Npo CTYyNiHb HAOMMKEHHS MOJENl [0 eMIIpUYHOL
3QJIEKHOCT1 Y IPOMIKKAX MK HASIBHUMH TOUKaMHU.
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[Hmoro mnpoOnemMor0 Moxke OyTH HasBHICTh JEKUIBKOX JIOKATbHUX
ekcTpeMyMiB (yHkiioHaniB (1). ¥ Takux Bumaakax HEOOXIJTHO BpaxoOBYBaTH,
0 OUIBLIICTh CTAHAAPTHUX aJTOPUTMIB JA€ MOXJIMBICTh 3HAXOIUTH JIUIIE
JIOKaNbHI, a HE I100aNbHI €KCTpeMyMH (YHKIIIOHAMIB, 1 pe3yJabTaT MiHIMI3aLii
3ajmexaTh Bl BHOOpPY NOYAaTKOBMX YyMOB mnomyky. Lle 4acrto 3ymoBiioe
HEOOXIAHICTh BCTAHOBJICHHS JI071aTKOBHX KpUTEPIiiB BH6opy MOI[C.Hi cepen SAKuX
KpUTEpii, IO TPYHTYIOTBCS Ha CYKYIHOCTI BII[OMI/IX JaHUX TPO 00’ €KT
JTOCIIIKESHHS.

[ToninomianbHi perpeciitHi Mojeni, sIK MpaBmiIo, € POPMAIBHUMU. iX BH-
KOPUCTOBYIOTh I OMHCY CHUCTEM 1 MpPOILECiB, TEOPil0 SIKUX PO3POOIICHO
HEeIOCTaTHBO. [Ipu IbOMY CIIMPArOTHCS Ha BiOMi BIACTUBOCTI psny Teitnopa
JUIS. aHAMITUYHUX (QYHKIIN. Biabln 1ikaBUMHM 1Ji1 JTOCTIIHUKIB 3a3BUYAl €
MaTeMaTH4H1 MOJeNl, SKI BiIOOpaXXaloTh CTPYKTYPY Ta 3B’SI3KM Y CHUCTEMaX,
CYTHICTh 1 MEXaHI3MHU TIPOLECIB, 10 BIAOYBAaIOTHCA y HUX. SKIIO TEOpeTHUHI
OCHOBHM JIOCTIP)KYBaHUX CHCTEM 1 MPOIECIB JIOCTaTHbO PO3POOJICHI, YacTo
nocrae TpobiieMa BH3HAYEHHS OKPEMHX IapaMeTpiB MOJENi 3a HasBHUMU
EMIIIPpUYHUMH JaHuMH. [l i BupimeHHs y 0aratboX BHIIaJKaX MOJXKHA
BUKOPHUCTOBYBATH (DOpMaIIbHI TIPOIEAYPH PErpeciiHOro aHamisy.

Ha mpakTumi dYacto JOBOAMTHCS KOPUCTYBATHCS HENIHIHHUMHU 32
napamMeTrpaMd Ta OaraTOBUMIpHUMH MojeisMu. I[li OaraTOBUMIpHMMH TYT
PO3YMIIOTh MOJIEII, 110 PO3MIISIAAIOTh JEeKUTbKa BIATYKIB.

MareMaTH4Ha MO/IeJIb JIs1 HOBHOTO (P)AKTOPHOI0 eKCIIePUMEHTY

VY pa3i nmoBHOro (GakTOpHOTrO EKCIepUMEHTY GYHKINS BIATYKY JUIS
napamerpa Y 3ajexHO Bix K KomoBaHMX (aKTOPIB IIYKAETHCS y BUIIISAII
BiZipi3Ka - psaay Teimopa

V=04 0,8, + 0.0+ o+ QX 3)

Hama mera - 3HaliTm 3a pe3yJbTaTamMu JOCIIJIB, IMOCTABJICHUX Y BCIX
TOYKax TIOBHOTO  (AaKTOPHOTO  CKCIEPUMEHTY, 3HAueHHS  HEBIJIOMUX
Koe(dimieHTiB B MaTeMaTU4Hii mozeni (3).

Koedimientu perpecii miei Mogeni 009uCIOr0THCS 32 PopMyaMu:

P .

a, = Z.t:;_r:ﬂ. ) [N i=0,12,.. N

e HoMep cToBnua b T 0 hanewuts 10 HYJILOBOTG  CTOBMUS  MaTPHL
NNAHYBAHHA, AKHIT CKAAIACTLCH 3 0aHNX enemenTin +1. Y sunanky ¥ = 2 maemo:
ag = (¥ + ¥y + vy 4+ o) /4
@y = (=¥, =V +¥z + W)/
a, = (—»v, + 1 — 1+ wl/4

Bu Gauute, 110 3aBAsiKM KOJyBaHHIO (DAKTOPIB PO3PaXyHOK KOE(DILIEHTIB
al MEepeTBOPUBCA y MpOCTy apudmeruuHy npouenypy. Temep y Hac € Bce
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HEOoOX1/IHe, 1100 3HAUTH HEBIIOMI KOE(ILIEHTH JIHIAHOT MOJAEIN1 3aJEKHO BiJl
BXITHUX (PaKTOPIB y HATypaJbHOMY BUMIp1

vo= by + bz, + D.2o

JUis  OTpUMaHHA OCTAaHHBOTO PIBHSHHS JIOCTaTHRO CKOPHCTATHUCS
(dopMynamMu mepexoay BiJl KOJOBAHUX 3MIHHUX J10 HaTypanbHuX. KoedimieHTn
IIPU HE3aJIeKHUX 3MIHHUX BKa3ylOTh Ha CTYMiHb BIUIUBY (hakTopiB. Yum Ouibiie
yycellbHa BeIMYMHA Koe(dilieHTa, TUM OUIbIIMI BIUIMB BiH Hagae. SKuio
Koe(illieHT Ma€ 3HaK IUIIOC, TO 31 30UIBIIEHHSAM 3HAa4YeHHs (pakTopa mapameTp
onTuMizamii 30UIBLIYEThCS, a SKIIO MIHYC, TO 3MEHIIyeTbcd. Bennumna
koe(ilieHTa BIAMOBIAAE BHECKY JJaHOro (hakTopa y BEJIUYMHY TMapamerpa
onTUMizalii npu nepexoai pakropa 3 HyJIbOBOTO PiBHS Ha BEPXHIA a00 HIKHIMN.

BHecok i-To (hakTopa B 3araJibHUi BIUIMB Ha BUXIIHY BEJIMYUHY 3PYIHO
OI[IHUTHU 3HAYEHHSIM ‘i, sIKE€ BU3HAYA€ 3MIHHY Y TIPHU Mepexoil Uboro (HaxTopy
BiJl HIKHBOTO JO BEPXHHOTO piBHSA. BHECOK, BU3HAYCHHWII TAaKUM UYHWHOM,
oTpuMaB Ha3By edekry (daktopa (iHOAI HOro Ha3WBaIOTh OCHOBHMM abo
rojJoBHUM edextom). BiH dncenbHO NOPIBHIOE MOABOEHOMY KoediieHTy. Jls
AKICHUX (PaKTOpiB, BapiiOBaHMX Ha JBOX PIBHAX, OCHOBHHI pIBEHb HE Mae€
¢i3uyHoro cency. Tomy moHATTA «edekT ¢dakTopa» € TYT NPUPOJIHHM.
[ImaHy09M eKCTIEpUMEHT, Ha TIEPIIOMY KPOIli MU TparHeMO OTPUMATH JiHIHHY
monenb. OHaK y HaC HEMA€ TapaHTii, 0 B OOpaHMX IHTEpBajax BapilOBaHHS
IPOIIEC OIMUCYEThCS JIHIMHOIO MOJEUI0. ICHYIOTh CHocoOM TMepeBipKu
PUAATHOCTI JIIHIHHOT MOJIETI.

OnuH 3 HAUNOIMIMPEHIMIMX BHIIB HEJIHIMHOCTI TOB'S3aHUNA 3 THM, IO
e(deKT OJHOr0 YMHHMKA 3aJIeKUTh BIJ] PIBHS, HA SIKOMY 3HAXOAMUTHCS IHIIUN
dakrop. Y 1IbOMY BHIIaJIKy TOBOPATH, 110 Ma€ MiClie e(heKT B3a€MOJil TBOX
daktopiB. [loBHHI (paKkTOpHUN EKCIIEPUMEHT JI03BOJISE KUIBKICHO OIIHIOBAaTH
edextn B3aemonii. s 1mporo Tpeda, KOPUCTYIOUHMCH MPABUIOM MHOXKCHHS
CTOBIIIIB, OTpMMaTH CTOBMEIb TBOpU JABOX ¢aktopiB. [lpum oOumciIeHH]
KoedirieHTa, BIAMOBITHOTO e€(eKTy B3a€EMOJii, 3 HOBHUM BEKTOP-CTOBIILIEM
MO’KHA IOBOJUTHCS TaK CaMo, SIK 3 BEKTOP-CTOBIMIIEM Oy1b-IKOTO (haKTopa.

JUis 1OBHOrO (haKTOPHOTO E€KCIIEPUMEHTY MATPHIl IUIAaHYBaHHS 3
ypaxyBaHHSIM €(EeKTy B3aeMOJlii MPOAYKTIB mpeicTaBieHa B Tabm. 4. [yxe
BXJIMBO, IO TPH JOJaBaHHI CTOBIIIIB €(EKTIB B3a€EMOJIM BCI PO3TIIAHYTI
BJIACTUBOCTI MaTPHIIb IJTAHYBAaHHS 30€piratoThCsl.

Tatauua 4 - Martpuus nnaHyBaHHA EKCIEPHMEHTY
Homep v

noeniny
[ +

2% 3 edherTom BIaEMOIN

Ladt
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MaremMaTn4Ha Moje/b 3 ypaxyBaHHSAM B3a€MOJI1 BUIJIAIa€ HACTYITHUM

YUHOM:

V=gt Oty F ik + ayatts (7
KoediuienT B3zeMoaii @12 ofuuemoeThen IBHYAR MM LIAAXOM:
Gz = (¥ — ¥~y T y,)/4 (8)
CroBnui “ri *: 3agaroTs BXiAHi napametpu Mogeni. 3a wuM  GesnocepenHbo

BHIHAYAKOTRCH  YMOBW  OCHIAIB,  CcTOBMUI Yol ¥1¥:cayskaTe  TINBKH 1014
POIPEXYHEY.

3BepTaeMo Ballly yBary Ha Te, IO NP ONTHUMI3allii MU Mpar€HeMo 3pOOUTH
edexTu B3aEMOJIl MOXKJIMBO MEHIIMMHU. Y 3ajladyax IHTEPIIOAIii, HaBMaKH, iX
BUSIBJICHHS YaCTO BaXKJIMBO 1 I[IKABO.
Ipukaag no0ya0BH MaTEeMATHYHOL MOJeJIi 3 1BOMA (paKTOpaMHu
JocnimpKyBaBcsi BUXIJ MPOAYKTY peaklii 3alexHO Bl TeMIepaTypH 1
TUCKY. MaTpuilsl TUlaHyBaHHS B NPUPOJHOMY BHUIJISIAI HaBeieHa B Talm. 5.
Kosxen nociin myGmroBaBcs Bidi

Tabnuus 5. Matpulis naaHyBaHHS 1 pe3yJIbTaTH €KCIIEPUMEHTY BIUTUBY
Temreparypu z1 1 THUCKY Z2 Ha BUXIJ IPOAYKTY peakiii Y.

'!. zi = Z: = .-Lr__ll.}{: .Ir:'ﬁ"{ .l"lrp#c-"
1 140 28 83 87 B3
2 140 32 75 75 75
3 160 28 17 B3 50
4 160 32 7l 73 72

[TepetinemMo 10 KOAOBaHUM 3MIHHUM. Y JTaHOMY BUMIAJIKY:

Zimaw = 'J_E:"D,Z].,H:“ = 1410, Zamay = SR-EEPH!H = 18
Dzy = (Zimax — Zymin)/2 = (100 — 140)/2 = 10
DZ: = ':E.'t-.-.-’::. - 2:'!:"::]-'!2 = {32 - 28}4‘” =4

Marpuiis miaHyBaHHS B KOJOBAaHOMY BUTJISAI IIpeJIcTaBiIeHa B Ta0l. .

Ta6muist 6. Matpuils riiaHyBaHHS €KCIICPUMEHTY BIUIMBA TEMIIEPaTypH
x1 1 TUCKY X2 Ha BUX1J MPOAYKTY peakiiii ¥ B KOJIOBAHOMY BUTJISII.

i X x X T ¥ Vv ¥,

| ] - - + & 8 8
l 1 I 3 7 5

2 1 | - 7 7 7
l 1 | 5 5 5

3 1 + - - 7 8 8
1 1 1 7 3 0

q 1 + + + 7 7 7
| l 1 l 3 2

Po3paxynok nae:

ag = (BS + 80 + 75 +72) /4 = 78
a, = (—85+80—75+72)/4=—20
a. = (-85 — B0+ 75+ 72)/4 = —4,5

[ykana niHiliHa MOJIETb Y KOAOBAHOMY BUTJISIIII MA€ BUTJTISIL;
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v=78-20x, — 45
MareMaTryHa MOJIETIb 3 YpaxXyBaHHSIM B3a€EMOJIT Ma€ BUTIISL:

v =78—20x;— 45x, + 0,5x, 1,

e octadHiil unen, xoedivienTt ssacmoail 1z obuncnoBEaBCA B BIANOBIAHOCT] 3
fopmynow (4) | nanumu Tadn. 6:

a,, = (85— 80 — 75 +72)/4 = 0,5
Bin Bu3Havae BB nepiioro (aktopa Mpu HassBHOCTI APyroro (hakTopy
1, HABIaKH, BIUIUB IPYrOro YNHHUKA MMPU HASIBHOCTI MEPIIIOTO.

Temmu nonosigei 11 3aC/IyXOBYBaAHHS:
1. Perpeciiiauii anasniz HAMMPOCTIMIMX MOJTIHOMIAIBHUX MOJIeNEH.
2. PerpeciitHuii anasi3 npyu HEOAHOPIAHUX 1 KOPETbOBAHUX 30yPEHHSIX.
3. Perpeciitnuii aHani3z B yMoBax MyJIbTHKOJIIHEAPHOCTI.
4. Bubip HaliKpalloi CTpYKTYpH perpeciiftHoi Mojei.
5. Perpeciithuii aHasiz B yMmoBax MoxuboK B perpecopax.

ITuTaHHA 11 KOHTPOJIIO 3HAHb:

1.  SlxuM € OCHOBHE 3aB/IaHHS PETPECIMHOTO aHAITI3Y?
2.Y YoMy TOJSTaloTh OCHOBHI TMPHUITYIIEHHS KJIACHYHOTO PETPEeCciifHOrO
aHamizy?

3.5Ixot0 € 3BUYaiiHa poleypa KIACUYHOTO perpeciitHoro aHanizy?

4. 5Ix hbopmyIrOeEThCS 3aa4a ToOYA0BH perpeciitHoi Moeni?

5.1o Take «koedimieHTH perpeciin?

6. OrpumanHs KoedIIiEHTIB perpecii mpu moOyAoB1 JiHIHHOT perpeciiHol
MOJIEJI.

7.4xi wmopem Ha3uBawTh JiHIMHUMU? [0 Ha3WBaIOTH MOPSAKOM
perpeciitnoi mozaemi?

8.Uomy perpeciiiHi Mojaen HE PEKOMEHAYIOTh BHKOPHUCTOBYBATH I103a
MeKaMH Tiei o00macTi 3Ha4YeHb BUXIAHUX IapaMeTpiB, IS SKOI BOHHU
moOy10BaHi?

9.lns 3amanoro HabOpy MaHMX MOOyAyBaTH OJHOGMAKTOPHY JIHIHHY
perpeciiiny MoJIelIb 1 MepeBIPUTH ii aleKBATHICTD.

10. Sxi ¢yHKIIOHATM BHKOPUCTOBYIOTH J/JII BHU3HAYCHHS MapameTpiB
perpeciiHux mMojeneii? Y oMy MmossiraroTh MepeBaru i HeMOMIKU PI3HUX THUIIIB
TakuX (yHKI1OHATIB?

11. Slxkumu € ocCHOBHI TUMH (YHKIIH, 0O BUKOPUCTOBYIOTHCS IS
moOyn0BH 0HO(DAKTOPHUX PETPECIHHUX MOAeTeh?

3aBaaHHA IJI9 CAMOCTIiHHOI MiATOTOBKH:
L. [Ipoiitn TECTYBaHHS: TECT 11.2. 3a MMOCUJIAHHSIM

htps://forms.gle/VtPMSjGGKWzAR3pXA
II. TTigroToBKa 10 MOAYJIBbHOT KOHTPOJIBHOT POOOTH.
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https://forms.gle/VtPMSjGGKWzAR3pXA

[TuTanHs 1110 BUHOCSATHCS HAa MOAYJIbHY KOHTPOJIbHY POOOTY:

1. SlxkuM € OCHOBHE 3aBJaHHS PETPECIHHOIO aHai3y?

2. Y YoMy MOJIAraloThb OCHOBHI MPUIYIIEHHS KIACUYHOI'O PErpeciiHOrO
aHamizy?

3. Slxoro € 3BUUaiiHa nporeaypa KIaCU4YHOTO PerpeciitHoro anamaizy?

4. Sk popmynroeThes 3a1aya NoOyI0BU perpeciiHoi moaeni?

5. ki (QyHKIIOHATIM BUKOPUCTOBYIOTH JJII BHU3HAUEHHS MapaMeTpiB

perpeciiinux mojenei? Y YoMy NOJSITalOTh TNEpeBard M HEIOMIKH
PI3HHUX TUMIB TaKUX (PYHKIIIOHAIIB?

6. Sxkumu € OCHOBHI TUNU (YHKIIA, IO BUKOPUCTOBYIOTHCS JIs
noOy10BH OJHO(PAKTOPHUX PErpeciiHUX Moaenei?

7. Sxi1 mopmeni HasuBawTh JdiHIMHMUMEU? [llo Ha3uBarOTH MOPSIKOM
perpeciitnoi mozaemi?

8.  UYomy perpeciiiHi Mojelll HE PEKOMEHAYIOTh BUKOPHCTOBYBATH 11032
MexaMHu Ti€i 00JacTi 3Ha4eHb BUXITHUX MapamMeTpiB, Uil SKOI BOHU
o0y 0BaHi1?

9. Jlnsg 3aganoro Habopy gaHuX MoOyayBaTH OJHO(DAKTOPHY JIHIHHY pe-
rpeciiHy MOJIeJb 1 IEPEBIPUTH 11 aIEKBATHICTb.

10. V sxux BUMaakax HENiHINHI 0HO(PAKTOPHI MOJEII MOXKHA 3BECTU JI0
nmiHiiHnX? HaBecTu npukiaau BIAMOBITHUX MTEPETBOPEHb.

11. Jlns 3amanoro HaGopy MaHMX MOOyAyWTe OAHOGMAKTOPHY HENIHINHY
perpeciiiny MoJielib 1 mepeBipTe ii aJleKBaTHICTb.

12. Sk BUKOPHCTOBYIOTH KpHUTepiit Dimepa s MepeBipKu aJeKBATHOCTI
perpeciiHux Mojaeeu?

13. Sk BU3HAYalOTh JOBIPYI IHTEPBAIHU JJIs1 KOS(IIEHTIB 0HODAKTOPHUX
perpeciiHux Mojaeneu?

14. SlxuM € 3arajJbHHUIA BUTIISLA TIOJIHOMIQJIBHOT perpeciiHoi Mozei?

15. Sxum € 3araqbHUN QITOPUTM BHU3HAYECHHS TMOPSAKY 1 MapameTpiB
MOJIIHOMIQTbHUX PETPECIHHUX MoJIeeh?

16. Jlns 3amaHoro HabOpy JaHUX MOOYAYHTE MOJIHOMIAIBHY PEerpeciiHy
MOJIETTb 1 TIEpeBipTe 11 aIEKBATHICTb.

17. YV sxux BUMagKax BHUKOPHUCTOBYIOTH PETPECiiiHI MOAENi Yy BHIJISAI
TPUTOHOMETPUYHUX TIONHOMIB? SIKUM € 3araJbHUNA  aITOPUTM
o0y I0BH TaKUX MoJiesei?

18. [ns 3amanoro HaOOpy AaHMX MOOYAYyWHTE perpeciiiHy MoIenb Yy BHU
TJIS]1l TPUTOHOMETPUYHOTO TIOJIIHOMY 1 epeBipTe ii afleKBaTHICTb.

19. dxumMm € 3aranbHi  QITOPUTMH  TMOOYJOBHM  OZHO(PAKTOPHHX
perpeciiHux Mmojmeneit 'y Bumsial  MOAu(IKOBaHOI MOKa3HUKOBOT
¢ynk1ii, KpuBoi ['oMmepIis Ta JOTICTUIHOT KPUBOi?

20. Sxum € 3aranpHUN anTOpuUTM MOOYMOBU OaraToakTOpHOI JIHIAHOT
perpeciitnoi Mmozaemi?

21. Jlns 3amanoro Habopy maHuX moOymyite OaraTtodakTopHy MiHINHHY
perpeciiiHy Mojeib 1 IepeBIpTe i1 aACKBATHICTb.

22. 1o Ha3WBaOTh MYJIBTUKOJIHEAPHICTIO JaHUX? HaBeaiTh IpUKIIa M.
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23. Jlng 4oro 3acTOCOBYIOTH QJTOPUTMHU 3MILIEHOTO  OI[IHIOBaHHS
napameTpiB  0araTopakTOpHUX JIHIMHUX pPErpeciiHux Mojenei?
Hagenite npuknaau.

24. 3a SKUMU BIACTUBOCTSMHU MEPEBIPAIOTH aJEKBATHICTh PErpeciiHUX
Mozenei? SIKUMu € OCHOBHI KpUTEpii aIeKBaTHOCT1?



INPAKTUYHE 3AHATTSA Ne 12
MOAYJBbHA KOHTPOJIBHA POBOTA

Jlireparypa:

1. JlitnapoBuu P.M.IToOynoBa 1 qociiKEHHST MaTEMaTUYHOI MOJEII 3a
JOKEpeJIaMu  €KCIIEPUMEHTAIBHUX JaHUX METOJaMHU PErpeciiHOro aHaizy.
Hapuanpunmii mocionuk, MEI'Y, PiBue, 2011. 140 c.

2. bapkoscekuit B.B., bapkocbka H.B., Jlomarin O.K. Teopis
HMOBIpHOCTEW Ta MaTeMaTUYHA CTAaTUCTHKA : HABY. MOCIOHMK. 5-Te BUA. KuiB :
LenTtp yuboBoi mitepatypu, 2010. 424 c.

3. bmomun C.JI.,, CyxanoB B.®., YeGortaproB C.B. Exonomiunwmii
¢dakropuuii ananiz: monorpad.. Jluneusk: JIEI'], 2004, 148 c.

4. Poranbcokuii @.b., Kypunosuu f1.€., [lokypenko A. A. MaremaTtuuHi
METOJIM aHali3y ekoHoMmiuHux cucteM. Kuura 1. KuiB: HaykoBa nymka, 2001,
435 c.

5. Poranscekuii @.b., ILlokypenka A.A. MareMaTu4yHi METOAU aHAII3Y
exoHoMmiuHMX cucteM. Kuura 2. KuiB: Haykosa nymka, 2001, 423 c.

IluTaHHs 1110 BUHOCATHCA HA MOAYJbHY KOHTPOJIbHY PO0OTY:

1. SIxuM € OCHOBHE 3aBJIaHHSI PETPECIHHOTO aHATIZY?

2. Y 4oMy MOJIATalOTh OCHOBHI MPHUMIYIIEHHS KIACHYHOTO PETrpeciitHOTO
aHamizy?

3. Slkoro € 3BUUaiiHa mpolleaypa KJIaCUHYHOTO PErpeciiHoro aHamiizy?

4. Sk hopMmymroeTbes 3a1a4ya Mooy I0BY perpeciitnoi moaeni?

5. Ski ¢yHKIIOHATM BUKOPUCTOBYIOTH JJISI BHU3HAYCHHS IapaMeTpiB
perpeciiinux mojenei? Y 4oMy HoJIATaroTh MepeBaru i HEOMIKHA PI3HUX THUITIB
TakuX (yHKII1OHAIB?

6. SlkumMu € OCHOBHI THIHU (YHKIIHA, IO BUKOPUCTOBYIOTHCS IS
moOy10BH 0AHO(PAKTOPHUX PETPECIHHUX MOJIETICH?

7. Slki moxmemi HasuBaroTh JiHIMHUMEH? [0 Ha3WBaKOTh MOPSIAKOM
perpeciiinoi momeni?

8. Uomy perpeciitHi Mozielli HE PEKOMEHIYIOTh BUKOPHCTOBYBATH 11032
MeKaMH Tie€i o001acTi 3HA4YeHb BUXIAHUX IapaMeTpiB, ISl SKOI BOHHU
moOy10BaHi?

9. [ns 3amanoro Habopy JaHuX moOyayBatu oHOGAKTOPHY JIHIHHY pe-
rpeciiHy MOJIeTb 1 IEPEBIPUTH 11 aICKBATHICTb.

10. V sxux BUMaaKax HENiHIAHI 0MHO(AKTOPHI MOMIEI MOKHA 3BECTH JI0
niHiENX? HaBecTn mpuKiIaan BiIOBIIHUX IIEPETBOPCHb.

11. inst 3amanoro Habopy AaHUX MOOyayiTe OAHO(DAKTOPHY HENIHINHY
perpeciiiHy MoJIeIb 1 mepeBipTe ii aJeKBAaTHICTb.

12. SIx BUKOpPUCTOBYIOTh Kputepiidi Dimepa njsi mepeBipku aaeKBaTHOCTI
perpeciiiHux Mojenei?

13. SIx BU3HAYAIOTH JOBIpYl IHTEpBAIHU TSl KOS(DII€EHTIB OTHODAKTOPHUX
perpeciiiHux Mojenei?
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14. SIxuM € 3arayibHUI BUTJISL TIOJIIHOMIAJIBHOT perpeciiHoi Mojeni?

15. SIlkuM € 3aranpHUM AITOPUTM BU3HAYEHHS MOPSAKY 1 HapaMeTpiB
MOJIIHOMIAJIbHUX PErpeciiHuX Mozenei?

16. [Ins 3amanoro Habopy AaHUX MOOYAYyHTE MOJIHOMIAJIbHY perpeciiny
MOJIEJIb 1 IepeBIPTE 11 aJIeKBATHICTb.

17. Y gxux BUNagkax BUKOPUCTOBYIOTH PErpeciiHi MoJenl y BUIJISIAL
TPUTOHOMETPUYHUX MONIHOMIB? SIKMM € 3arajabHUIl anropuT™M NOOYA0BU TaKUX
Mozeinen?

18. Ins 3amaHoro Ha®oOpy NaHUX MOOYIyHTE perpeciiHy MoJeiab Yy BU
TJI]11 TPUTOHOMETPUYHOTO TIOJIIHOMY 1 epeBipTe ii afleKBaTHICTb.

19. Slkumu € 3arajbHl  aNTOPUTMU  MOOYIOBU  OJHO(MAKTOPHUX
perpeciiHux Mojienel y BUrisiAl Moiu(iKoBaHOT MOKAa3HUKOBOT PYHKIIT, KpUBOL
["ommnepiis Ta TOTICTUYHOT KPUBO1?

20. SlkuM € 3aragbHUN anrOpUTM MOOYJ0BU OaraTo(akTOpHOI JIHIAHOT
perpeciitnoi moaemi?

21. Ins 3amanoro HaOopy maHux mnoOyayiTe OaratodakTopHy JIHIHHY
perpeciiiny MoJielib 1 mepeBipTe ii aJleKBaTHICTb.

22. 11lo Ha3MBalOTh MYJIbTUKOJIIHEAPHICTIO JaHWX? HaBeniTh mpukiagy.

23. Ins1  4yoro 3acTOCOBYIOTh alNTOPUTMHU 3MIIIEHOTO OI[IHIOBaHHS
napamMeTpiB OaraTodakTOpHUX JIHIHHMX perpeciiiHux wmojaeneir? HapemiTs
HPUKIIAaH.

24. 3a SKMMHU BIIACTHUBOCTSIMH TIEPEBIPSIOTH aJIEKBATHICTh PETPECIHHUX
Moenei? SIkuMu € OCHOBHI KpHUTEPil aJIeKBaTHOCT1?
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Haeuanvne euoanns

METOAUYHI BKA3IBKH
JIO MIPAKTUYHUX 3AHATH 3 HABYAJIbHOI JTUCLUILJITHA
«METOJI1 OGPOBKHU KIJIbBKICHUX MMOKA3HUKIB MMOKEXXHOI
HEBE3ITEKHN»

JIs 3100yBaviB TPETHOI0 (OCBITHHO-HAYKOBOI'0) PiBHS BUIIIOI OCBITH
rajay3b 3HaHb 26 «lluBiibHA Oe3meka», cneniaabHicTh 261 «IlokexHa
Oe3meka»

[ligmucano mo apyky . . . @opmar x  /
YMOBH.-IpYyK. apK. .
Bum. No /

CexTop peaakiiiHO-BUIaBHUYOI TISJTBHOCTI
HanionanbHOro yHIBEpCUTETY HUMBUIBHOTO 3aXUCTY Y KpaiHU
61023 M. XapkiB, ByJ. UepHulieBcbka, 94.
www.nuczu.edu.ua
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