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HEPEIMOBA

HMucnumuniga "CratucTuka" € OJIHI€EI0 3 KOMIIOHEHTIB ITMKIIY HOPMAaTUBHUX
JTUCHUIUIIH MPU MATOTOBI KBaliikoBaHUX (axiBIiB-€KOHOMICTIB.

Mertoro aucuuiuliH € (GOpMyBaHHS B CTYACHTIB 0a30BOi CHCTEMH 3HaHb B
oOnacTi 3arainbHOi Teopii craTucTuku. I[Iporpama opieHTOBaHA Ha BUBYEHHS
CTATUCTUKW CTOCOBHO aHaJIi3y COIliajJbHO-€KOHOMIYHMX SIBHUIIL 1 11 POJIi B IJIaHYBaHHI,
MPOTHO3YBaHHI ¥ aHali31 AISUIBHOCTI MIANPUEMCTB, O (QYHKIIOHYIOTh y Cy4acHHUX
MaKpOEKOHOMIYHUX YMOBaX.

1) 3amauamMu OCBOEHHS MaTepiany AUCHUILIIHH €:

. OJICpP)KaHHS HaBUYOK CTATUCTUYHOTO  aHali3y, CIHOCTEPEXEHHS 1
IUTAaHYBaHHS  COIIAIbHO-€KOHOMIUYHWX  SIBHINl, OCHOBHUX TIPOIECIB 1
3aKOHOMIPHOCTEN y cepl AISIBbHOCTI MiANPUEMCTB 1 OpraHizalliii;

. OCBOEHHS METOJIB CTaTUCTUYHUX JOCTIPKEHb 1 iXHE BUKOPUCTAHHS IS
NPUIHSATTS PIllIeHb Y KEpyBaHH1 MiAIPUEMCTBAMU;

. O3HAlOMJIEHHd 3 MEXaHI3MOM Oprasi3auli CTaTUCTUYHUX POOIT,
NpoBEeJeHHS 300py, O0OpoOKM ¥ aHamizy TMEePBUHHOI CTaTUCTUYHOL
1H(popmarii;

. BHUBUCHHS BHUIIB 1 THUMNIB TIOKa3HHWKIB, BHUKOPHUCTOBYBAaHUX IpHU
CTaTUCTUYHHUX BHUMIpax, MpaBui MNOOYJOBH CTATHCTUYHUX MOKA3HHKIB 1
1HAEKCIB 1 00J1aCTi IXHBOT'O 3aCTOCYBaHHS HA MPAKTHIIL;

BUBYCHHS CTAaTHUCTUYHUX METOJIIB aHaNI3y B3a€EMO3B'SI3KIB 1 JUHAMIKH
COIIAJIbHO-EKOHOMIYHUX SIBHIII, JOCTIIPKEHHS €KOHOMIYHOT KOH'FOHKTYPH,
JIJIOBOT aKTHUBHOCTI, BHUSBJICHHS TPEHIIB 1 IMKJIIB, MOJCIIOBAHHS 1
MIPOTHO3YBaHHS PO3BUTKY COIIaJIbHO-EKOHOMIYHHUX MPOIIECIB;

. Ipua0aHHA  HABUYOK  TMPOBEACHHS  BHUOIPKOBOIO  CTATHCTHUYHOIO
CHIOCTEPEKEHHS; POJIb METOJYy MPH CTATUCTUYHOMY aHaJi31 €(heKTUBHOCTI
(GyHKLIOHYBaHHS MIAIPUEMCTB PI3HUX (POPM BIACHOCTI, SKOCTI MPOJYKTIB
1 IOCITYT;

. O3HANOMJIEHHSA 31 CTaTUCTUYHMMHM MOJIETSIMU, BUKOPUCTOBYBAaHUMHU IPHU
IJIaHYBaHH1 1 IPOrHO3YBaHH1 A1SIbHOCTI MIANPUEMCTB.

JlanHl METOIMYHI pEeKOMEHAAIll BKJIOYaloTh 13 mabopaTopHux poOIT i
pO3paxoBaHI Ha BHUBYCHHS TMPOTITOM JBOX HABUAJIBHUX YBEpTEd. 3aBIaHHS
BUKOHYIOTHCSI HAa TMEPCOHATHLHOMY KOMIT'IOT€pl 3 BHUKOPUCTAHHSIM TaOJIUYHOTO
nporiecopa MS Excel. Metoauuni pekomenaariii opiearoBani Ha MS Excel 2003 sk
Ha 6a3oBuii. OHAK, TP HEOOX1THOCTI BPaXOBYIOTHCS OCOOIUBOCTI pOOOTH 3 OLIBIII
Bucokumu Bepcismu MS Excel.

BuxigHi gaHi 1jis BUKOHAHHS KOKHOT pOOOTH 3HAXOAAThCS y Aojaatky 1 (cTop.

50).



1. IJITI JABOPATOPHUX POBIT

BukoHanHs cTyneHTaMu Ja00paTOPHUX POOIT Ma€E Ha METI:

® OMNaHyBaHHS METOJiB OOPOOKHM CTATUCTUYHUX JTaHUX;

e (opmyBaHHS HaBUYOK POOOTH 3 BHPINICHHSIM CTATUCTHYHUX 3a1ad 3a

nonomoroto MS EXxcel, 3okpema omaHyBaHHS CTaTUCTHYHUX (YHKIIH Ta

HaIO0yI0BY «AHANIHU3 TaHHBIXY;

® 3aCBOEHHS METOJIB IPOBEICHHS CTATUCTUYHUX JOCTIKCHD;

® [OrMMOJICHHS  TEOPETHMYHUX  3HaHb  3aBAAKH  iX  NPAKTUIHOMY

3aCTOCYBaHHIO.

OcHoBHAa MeTa BUKOHAHHS JIA0OPATOPHUX POOIT — (opmysanus eémiHb ma
HABUYOK TIPAKTUYHOTO 3aCTOCYBaHHS TCOPETUYHHMX 3HaHb 31 CTaTUCTUKHU 3aBISKH
BUKOHAHHIO 3aBJaHb X POOIT.



2. OPTAHI3AIISA BUKOHAHHS JIABOPATOPHUX POBIT

JlabopamopHi 3auamms — 00Ha 3 YopM ayOUMOPHUX 3aHAMb, KL NPUSHAUEH]
0151 No2nubNeH020  3ACB0EHHS — MEeOpemudHo20  mamepianry 3a8058KU U020
NPAKMUYHOMY 3ACMOCYBAHHIO.

JlaGopatopHi 3aHATTS BIIOYBAIOTHCS B CIEIIATIbHO 00JIalHAHUX IS 11€1 METH
HaBYAJIbHUX MPUMIIIEHHAX — KOMIT IOTEpPHHUX J1abopaTopisx kadeapu eKOHOMIYHOI
KiOepHEeTHKH Ta 1H()OPMALIIHUX TEXHOJIOTIN 3 BUKOPUCTAHHSIM KOMIT IOTEPIB.

Jlyis maGopaTOpHUX 3aHATh HAaBUAJIbHY TpYIy MOAUISIOTH HA ABI MIATPYIH, Y
SAKUX BUKJIQJAIOTh PI3HI BUKIaAadl, TOOTO KIJIBKICTh CTYACHTIB Ha 3aHATTIX I[HOTO
TUITy HE MOKe TiepeBuIyBaTtu 15 ocid.

Taki 3aHATTS MalOTh Ha MeTi HAOYyTTS Ta 3akKpilUIeHHsS O0a30BUX 3HaHb,
BIJIMTOBITHAX YMiHb 1 HABUYOK.

[Topsin 13 MOTIMOIEHHSIM TEOPETUYHUX 3HAHb Ta BUPOOJICHHSIM YMiHb, CTYJACHT
3000B’s13aH CaMOCTIHHO ()OPMYITIOBATH BUCHOBKH.

[Ipu BUKOHaHHI JTAOOPATOPHUX POOIT OCOOIUBY yBary HEOOXITHO MPUALUISITH
MUTAHHSAM TEXHIKU O€3MeKH.

Cmyodenm nio uac npoeedeHHs 1a00pamopHux pooim nOBUHEH:

® HEYXWIHHO JOTPUMYBATUCS MPABUII OXOPOHU TIparli;
® O3HAHOMHUTHCS 3 METOAWYHUMH PEKOMEHAAMISIMUA JO MPOBEACHHS
71a00paTOpPHUX POOIT;
BUKOHATH JTAOOPaTOPHY pOOOTY 32 BiJIMOBITHOIO METOAUKOIO;
CKJIACTH 3BIT MPO BUKOHAHHA JTaOOpaTOPHOI poOOTH;
3aXMCTUTH NIEPE] BUKIAAaueM Pe3yIbTaTH JJa0OpaTOPHOi pOOOTH;
® JIiCTaTH OI[IHKY 3a JJabopaTopHy poOoTy.

3aBmaHHs 1TaOOPAaTOPHUX POOIT HEOOXITHO BUKOHATH y cepenopuiti MS Excel.
3BIT mpo nabopaTopHi poOOTH MOXKIMBO BHUKOHATH a00 y MHCBMOBOMY abo0 y
ANeKTpOHHOMY Burisiai. Ilpu odopmiieHHI 3BITY HEOOXITHO JOACPKYyBaTUCS
cragaapty JACTY 3008 — 95. Jlokymenramis. 3BiTH y cdepi HAyKH 1 TEXHIKH.
Ctpyktypa 1 mnpaBwia odopmieHHs. KokeH 3BIT NOBHHEH MAaTH HACTYMHY
CTPYKTYpY:

1. Ha3zBa nabopatopHoi poO0OTH, MeTa poOOTH.

2. TlocmimoBHICTH Iii TPY BUKOHAHHI Ja00OpaTOpHOT pOOOTH.

3. BHCHOBOK.

4. Pesynpratd sabopaTopHOi pPOOOTHM 37AIOThCS BUKIAAA4y 3 EKpaHy
MOHITODY.



3. METOJANYHI PEKOMEHJAIIII 1O BUKOHAHHS POBIT
3.1 MeToanuni pexomeHnaii 10 Jjadoparopuoi poooru Ne 1 (STAT-1).

Tema: rpadiuni MeTonu 300paKCHHS Ta aHalli3 CTAaTUCTHYHHMX JIaHMX IPO
BBEJICHHS B JIiIF0 OCHOBHUX (POHJIB 1 KamiTaJOBKJIAJCHb 3a Jgomomoror Macrtepa
auarpamMm poaatky MS Excel.

O0’€eKT: CTAaTUCTHUYHI JTaH].

IIpenmer: rpadiyHmii aHami3 CTATUCTUYHUX JaHUX.

Meta po6oTu: 3actocyBanHs MacTepa quarpamMm y TaOJIHMYHOMY MPOIECOpi
MS Excel 2003/2007/2010 mnst rpadiuHOrO aHANI3Y CTATUCTHYHKX JIaHUX.

Buxinni gani: Tabmwms 1 gomarky 1 (crop. 50) abo Tabmmms 3 daitry
Stat_1.xls, sxuii Bugae BUKIagad.

TeopeTnuHi M0JI0KEeHHS

Jlns HAWOLIBIT HAOYHOTO MPEJCTABJICHHS CTATUCTUYHOI 1H(oOpMarii JacTto
BUKOPUCTOBYIOTh I'padiyHi METOJIU BiI0OpaKeHHA. 3HAYCHHS TpadiyHOTO METOIy B
aHadi3l ¥ y3arajqbHEHI JaHMX Jyxe Benuke. ['padiuHe 300pa’keHHs Hacammepen
JI03BOJISE€ 3AIMCHUTH KOHTPOJIb BIPOTITHOCTI CTATUCTUYHHUX ITOKA3HUKIB, TOMY IO,
MpeCTaBlIeH] Ha TpadiKy, BOHU HANOUIbIIE SICKPABO MOKA3yIOTh HAsABHI HETOYHOCTI,
3B'13aHI 200 3 HAsABHICTIO IIOMWJIOK CIOCTEpEKEHHsA, abo 13 CYTHICTIO
JOCIIKYBAaHOTO  SIBUILA. 3a JOMOMOIOK TrpaiyHOTO 300paKEHHS MOKIIMBE
BUBYCHHSI  3aKOHOMIPDHOCTEH  PpO3BHUTKY  SIBHIN]A, BCTAHOBJICHHS  ICTOTHHX
B3a€MO3B'S3KIB. ['padiku IMIMPOKO BUKOPUCTOBYIOTHCSA [JIsi BUBUEHHS CTPYKTYpHU
SIBUII, IXHBOI 3MIHU B 4aci 1 pO3MIIIEHHS B MPOCTOPl. ¥ HUX YITKO BUIHI OCHOBHI
TEHJIEHIIIi PO3BUTKY 1 B3a€MO3B'S3KY, BJIACTUBOMY JOCIHIKYBAHOMY 4YH SIBUIILY
IPOLECY.

3a pomomoroto TabmuyHOro mpoiecopa Microsoft Excel moxxna OymyBatu
pi3HOMaHiTHI giarpamu. BOynoBanuii B Microsoft Excel Mactep amarpamm
703BOJIsIE Oy/yBaTW Pi3HI TUMU jdiarpaMm (CTaHIapTHI 1 HECTaHJApTHI), BKa3yBaTu
pi3HI MapaMeTpu Jaiarpam (3arojoBKH, OC1, MAMUCH JAHUX 1 TaK Jai).

V¥ Microsoft Excel € HacTymHI TUTIM CTaHAAPTHUX Alarpam:
eicmoepama (36uuaiina), JniHiuwama, oiazpama 3 obaacmamu, 2pagik, Kpyeoea,
Kinbyesa, OIpxcosa, Kpankoed, Ny3upbKoed, NenoCmKosd, NO8epXHs, KOHIUHA,
YUTTHOPUYHA T NipamioaivHa oiazcpamu.

KopoTka xapakTeprcTHKa pi3HOBHU/IIB Jlilarpam.

Ticrorpama — HaiiOUIbII TPOCTHI, HAOYHUH 1 TOIIMPEHUN BUTIST TpadikiB. Y
HUX CTaTUCTUYHI JaHl 300paXylTbCsl y BHUIJISAl CTOBIYMKIB-TIPSIMOKYTHHKIB
OJIHAKOBOI IUPUHU, PO3TAIIOBAHUX BEPTUKAIBHO Ha OCl aOciuc (TOpU30HTAIBHIN
oci) 1 Oyab-skoi BuCOTU. KOoKeH OKpeMuii CTOBITYMK XapaKTepU3ye OKpeMuil 00'€KT.
3arajpHe YUCJI0 CTOBIYMKIB BIAMOBIAA€ KUIBKOCTI IMMOPiBHIOBaHUX 00'eKTiB. BijcTann
MDK CTOBITYMKAMH OJHAKOBA. ['icTOrpama BUKOPUCTOBYETHCS JIJISl TOPIBHSHHS P13HUX
BEJIMYHMH 1 JIJIS XapaKTePUCTHKN JUHAMIKH SBUIIA.
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licrorpama 3 HaKONMUYEHHAM JI03BOJISIE HA OJHOMY CTOBITYUKY IOKAa3aTH
NeKUIbKa PSAJIIB TaHUX.

Ha o0'eMHMXx BapiaHTax TicTOrpaM MOPIBHIOBAaHI 3HAYECHHS ITOKA3yIOThCS B
00'eMHOMY BUTJISII.

JlinifiuaTa miarpama — Ta X TicTorpama, ajie mepeBepHyTa. Bichk kareropiit
po3TanioBaHa 1o BepTUKal, BICb 3HAY€Hb — [0 TOPU3OHTAJII.

Jliniliuara pgiarpama 3 HakonmMYeHHSIM TaK camMo, SK 1 TricTrorpama 3
HaKOIMMYEHHSM JIO3BOJISIE HA OJJHOMY CTOBITIYMKY TIOKA3aTH JEKIJIbKA PSJIIiB TaHUX.

I'pagik mokasye 3MmiHy sKOro-HeOynb sIBUIIA 3 4acoM. YacTo
BUKOPHCTOBYETHCS JIJIS Bi3yami3allii psaiB IUHAMIKH 1 JUTsl TOOYJ0OBHM MaTeMaTHIHHUX
GyHKITIH.

KpyroBa niarpama BHUKOPHUCTOBYETHCS I HAOYHOTO 300pakKeHHS OHOTO
SKOTO-HEOYb SBUIA, TOOTO OJHOTO PNy AaHuX. [11011a BChoro Kpyra mpuiMaeThbCs
3a 100%, a KOXXEH TMOKa3HUK 300pakyeTbcsd Yy BUIISAL CEKTOpa. Takoro Turia
JiarpamMu JOIUIBHO BUKOPHUCTOBYBATH, KOJW HEOOXITHO MIJAKPECIUTH SKUH-HEOYb
BKJIMBUM €JIEMEHT, a TAKOXK ISl IOPIBHSIHHS MOKA3HUKIB.

KisibueBa giarpaMa BUKOPUCTOBYETHCS B THX K€ BHUITaJIKaX, 110 1 KPyrosa, aje
el TUMN JlarpaMd MOXKE BIIOOpakyBaTd SIBUINA, SIKI TPEJCTaBIICHI ACKIIbKOMa
psAlaMH CTaTUCTHYHHMX AaHuX. KokHe KiibIle B Takid jaiarpami BIAMOBIIAE OTHOMY
pSy TaHUX.

Bip:xoBa pgiarpaMa BUKOPUCTOBYEThCA MJIA JAEMOHCTpalli 3MIHM BapTOCTI
aKIi.

KpankoBa niarpama noka3ye B3a€MO3B'SI30K MK JBOMa 3MIHHUMU. 3a3BUYail
3aCTOCOBYETHCS ISl B13yalli3allii eKCIIEpUMEHTAIbHUX 1 CTATUCTUYHUX JIAHUX.

Iy3upbkoBa miarpama — pi3HOBHJ KpamkoBoi miarpamu. Po3mip mapkepa B
My3UPHKOBOI  JiarpaMi TMOKa3ye 3HA4YeHHS TPeThoi 3MiHHOI. 3HAYCHHS, SIKi
BIJIKJIAJIAIOTHCS 110 OC1 X, MOBUHHI PO3TAIIOBYBATUCS B OJTHOMY PSAKY 200 B OJHOMY
cToBmil. BignoBiaHi 3Ha4eHHs oci Y 1 3HAUEHHS, SIKI BU3HAYAIOTh PO3MIpU MapKepiB
JAHUX, PO3TAIIOBYIOTHCS B CYCIIHIX psiAKax a00 CTOBIIIAX.

IMearocTkoBi niarpamMu OyayrOThCsl B TOJSPHINA CHUCTEMI KOOpPAWHAT st
HA0YHOTO 300paKeHHsI NMUKIIYHHMX TporeciB. OnHoMy HUKIYy Biamosimae 360°, a
3HAUYEHHS CTAaTUCTUYHUX BEJMYMH BIJIKJIANA€ThCA MO paaiycy. Ywucio pajiyciB
JOPIBHIOE YUCITY BapilaHT psAIy, IPUUOMY MK KOXHOIO IMAPOK0 CYMIKHHUX PajilyCiB —
OJTHAaKOBHH KyT. 3HAYCHHS BCIX JTaHWUX TIOCIITOBHO 3'€IHYIOTHCS JiHisAMU. Takuit
BUTJIS[, JllarpaMM  MOJXKHA BUKOPUCTOBYBATH JUJISl  BIMOOpaKEHHS SIBUIN, SIKi
MIPEICTABJICHI SIK OJTHUM PSJIOM JIaHUX, TaK 1 ACKITbKOMA.

Hiarpama IloBepxHs BioOpakye 3MiHY 3HaU€Hb Y BUTIISAI TOBepxHI. MoxHa
BUKOPUCTOBYBATH ISl MOOYJOBM MaTeMaTWYHUX (YHKINHN, 3aJeKHUX BiJ JIBOX
3MiHHHX.

BukopuctanHs HUIiHAPUYHOI, KOHIYHOI i mipamizajabHOi GOpPM CIYXHUTH
JIUIIIE JIJIS1 TIOJIITIIIEHHST 30BHINIHBOTO BUTIISIAY 00'€MHOT Jliarpamu.

Jns cTBOpeHHs aiarpamMu HeoOXiJgHO BuOpatd komaHay BeraBka, a nami
HeoOxigHui Bam tun pgiarpamu. s pepgaryBaHHS B)K€ CTBOPEHHMX Jiarpam



BUKOPUCTOBYETHCSI KOHTEKCTHE MEHIO 00'€KTY, K€ BUKIUKAETHCS MPABOIO KHOTKOIO
MHUII Ha BUALIEHOMY 00'€KTi (Jiiarpami).

Y KOHTEKCTHOMY MEHIO 3HaXOSThCSI HACTYITHI KOMaHTH:

Tun nmarpamMmsbl — 3MiHa TUIA JiarpaMu (ricrorpama, rpadik, KuibIe i T. 1.);

HcxoaHble TaHHBIE — 3MIHA BUX1IHUX JIaHUX, 10 SIKMX OyAY€EMO Jilarpamy;

ITapamMeTpbl AMarpaMMsbl — 3MiHa [MApaMETPiB Jlarpamu;

Pa3menienue — 3MiHa MicIiepO3TalllyBaHHS JllarpaMH.

KoyxHna koMaHa BiAMOBIa€E IEBHOMY KpoKy MacTepa qiuarpamMm.

[1i komanam BigHOCATHCS 10 noaatky MS Excel 2003.

Y nomatky MS Excel 2007 pegaryBanHs BiZOYBa€ThCsI 3 IOMIOMOTOIO ITYHKTIB
MeHio Koncrpykrop, Maker u ®opmar.

ITocTanoBka 3aBIaHHA

JlaHo: CTaTUCTWUYHI JaHI MpO BBEJACHHA B JiI0 OCHOBHUX (DOHMIIB 1
KamiTaJoBKJIa/IeHb kpainu 3a 1960-1996 poxwu.

3apnanns 1. 3a jgomomororo Macrtepa amarpamMm noOynyBaTu rpadiku
3aJIeKHOCTI:

*  PO3MOJiI KamiTaJbHUX BKIAJCHB MO POKaX;

*  BBEJICHHA OCHOBHUX (DOH/IIB IO POKaXx.

3aBnannsa 2. 3a gonomororo Macrtepa amarpamMm noOyJyBaTH TicTorpamy
JU1sl TOPIBHSHHS KamiTalbHUX BKJIAJICHb 1 BBEJICHHSI OCHOBHUX (DOH/IIB MO POKAX.

3aBnannsa 3. BukoHaTu yrpymyBaHHsS JaHMX IO KalllTaJbHUX BKJIAJACHHSX 1
BBEJICHHI OCHOBHMX (DOHIIB MO JECATIITTAX 1 32 JoromMororo Macrepa nuarpamMmm
o0y yBaTH /1Bl KPYroBl JlarpaMHu.

IIuTaHHs AJI5 NIATOTOBKHM /10 3aXUCTY JIA00PATOPHOI podoTH

1. Tlpusznauenss miarpam. Tumnu cTaHIapTHUX Jiarpam.

2. Y sSKMX BUIAJKaX Kpalie BUKOPUCTOBYBATH IicTOrpamy?

3. VY sSKMX BUIMAJKaX Kpalle BUKOPUCTOBYBATH riCTOrpaMy 3 HAKOMMUYEHHSIM?
4. VY sKkuX BUITaJIKaxX Kpaile BUKOPUCTOBYBATH JIIHINYATY aiarpamy?

5. V¥V 4xkux BUIAAKaxX Kpalle BUKOPUCTOBYBATH JIiHIAYAaTa jiarpamy 3
HAKOITUYECHHSIM?

6. VY Axux BUIagKax Kpaile BAKOPUCTOBYBATH THUI JiarpaMu - rpadik?

7. YV AKuX BUIAJKaxX Kpalie BAUKOPUCTOBYBATH KPYroBY Jiarpamy?

8. V sKkMX BUIagKaX Kpalle BUKOPUCTOBYBATH KIJIbLEBY Alarpamy?

9. V saxux BUMaaKax Kpale BUKOPUCTOBYBATH OIp»KOBY aiarpamy?

10. V skux Bumajgkax Kpaiie BUKOPUCTOBYBATH KPAINKOBY aiarpamy?

11. V gaxux BUNagKax Kpalie BUKOPHUCTOBYBATH ITy3UPHKOBY Jiarpamy?

12. V axux BUNAJKax Kpalie BUKOPUCTOBYBATHU IMEIIOCTKOBY Jiarpamy?

13. V gaxux BUmagKax Kpaiie BUKOPUCTOBYBATH THII JiarpaMu — TOBEPXHS?
14. V yomy nonsirae pi3HUIS MK T1CTOTPaMOIO 1 JTIHIHYATOO Jliarpamoro?

15. ¥ yoMy nossirae pi3HHISI MK KPYTOBOIO 1 KUTBLIEBOIO JIlarpaMoro?
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3.2 MeroauuHni pekoMeHnaauii 1o 1adoparopHoi poooru Ne 2 (STAT-2).

Tema: cTaTUCTHYHUI aHATI3 JAaHUX METOJOM YTPYMOBaHHS 3 BUKOPHUCTAHHSAM
nonatka Excel 2003/2007/2010 na npukiaai aHaai3y MiCbKOTO HaceJICHHs Y KpaiHu.

OO0’€KT: CTAaTUCTUYHI JTaHI.

IIpenmer: aHali3 CTATUCTUYHUX TaHUX.

Meta po6oTH: 3aCTOCYBaHHS METOIy YTPYIIOBaHHS, CKIIAJaHHs CTATUCTUIHUX
Ta0uIk 1 TpadiKiB IS aHATI3Y CTATUCTUYHUX JTaHUX.

Buxiaui gani: Tabmums Ne 2.1 (1 Bapianrt), 2.2 (2 BapianTt), 2.3 (3 BapianT), 2.4
(4 BapianT) y momatky 2 (crop. 50) a6o Tabimii y ¢arim Stat_2.xIs 3rigHO cBOTO
BapiaHTy.

TeopeTnuHi M010:KeHHSA

ICHYIOTB pi3Hi BUIM yrpyHOBaHb. IX MOHa 00'€/IHATH B J1Ba KJIACH: 33 BHIOM
O3HAKH 1 3aBJIaHb, 1110 BUPIIIYIOTHCS 32 JOTIOMOIOI0 YIPYIOBaHHS.
PosrisineMo Bka3zaHi Kjlacu yrpyIyBaHb.
VYrpymnyBaHHS 32 BUJIOM O3HAKH:
® KIUTbKICHE (HAMPUKIIAJ, 32 KUIbKICTIO POOITHUKIB);
e sKicHE (HalpUKIIA/, 3a CHEIIAIbHICTIO, OCBITOIO);
® 323 yacoM (HaIpUKJIaJd, BpOXKaHICTh 32 pOKaMu);
® TepuTopialibHE (HANIPUKIIAI, 32 PEriIOHaAMHU).
YrpymyBaHHS 32 BUAOM BHUPIITYBaHUX 3aBJaHb:
® TUNOJOriYHA (HANpPUKIAA, PO3IAUIEHHS MIANPUEMCTB 3a BUAAMHU
BJIACHOCT1);
® CTPYKTypHa (3a JOMOMOTOI0 IIhOTO BHUIY YTPYNOBaHb MOXE BUBYATHCS
CKJIAJ] HACEJICHHS 3a CTaTTIO, BIKOM, MICIIEM MPOXXKUBAHHS, CTPYKTYypa MiANPUEMCTB
3a YHCEJIbHICTIO 3aHATHX, BAPTICTIO OCHOBHUX (DOH/IIB);
e aHAJITUYHA BUSIBIISIE B3a€MO3B'I30K MDXK SIBHILAMHM, IO BHUBYAIOTHCH, 1
O3HaKaMH.
Bin yrpynyBaHHS BiIpi3HIEThCS KiIacH(iKallisi — CUICTEMaTU30BaHUN PO3MOLT
SBUI a00 00'€KTIB HA MEBHI KJIACH.
VY nmaHiii poOOTI TakOX PO3MIISNAIOTHCS BIOHOCHI GeNUYUHU OUHAMIKU
(NOKA3HUKU IHMEHCUBHOCHIT 3MIHU PIBHS PAOY).
BionocHhi eenuyunu ounamixu OyBarOTh JAHIIOTOBUMU 1 0a3UCHUMU.
Jlanyroeosi 6i0HOCHI gequyuru — pe3yabTaT MOPIBHAHHS a0COMIOTHUX BEITMYUH
3a JIeIKU Tepio yacy 3 JaHUMU MONEPETHBOTO MePIoy.
ba3zucHi ionocHi 6enuuunu — pe3ynbTaT MOPIBHSHHSA a0COMIOTHUX BEIMYUH 32
JIESKHI Tepio] Yacy 3 JaHUMU 0a3MCHOTO TIEPIOy.
Haii6inpmr mommpeHuMy BITHOCHUMH BEIMYMHAMH JAUHAMIKH € Koeghiyienm
pOoCHLy, memn pocniy, memn npupocniy.
binemr neranpHO muBuch nmociOHnk Kommerotepras cratucruka. Kopxun A. C.,
Munakosa E. I1. Yacts 1. I'maser 3, 5. [1].
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ITocTaHoBKa 3aBIaHHA

Jano: indopmarlist mpo Micbke HaceJIeHHs YKpaiHu.

3apnanns 1. Bukonatu yrpymnoBaHHS JaHMX [0 YHMCEIBHOCTI MICBHKOTO
HaCeJIeHHSI.

3agnanns 2. IloOyayBatu piarpamMu po3MOAUTY 3arajibHOi  KIUIBKOCTI
HaCeJICHHS TI0 TpyTmax.

3apaannda 3. BusHaunty BiqHOCHI BEJIMYWHHN JTUHAMIKHA — Oa3WCHI 1 JTAHIFOTOBI1
— JUTSL KOSKHO1 TPYIH, OKPEMO TI0 KiJTbKOCTI MICT 1 3arajbHii KITbKOCTI HACETICHHS.

3aBnanns 1. BukoHatu yrpymnoBaHHS JaHMX IO YHCEIBHOCTI MiCBHKOTO
HACEJICHHS.

Iopsinoxk BUKOHAHHSA POOIT

1. 3aBaHTaXuTH CBOIO pPOOOYY KHHUIY 1 Ha BUIBHUWA JHCT CKOIIIOBaTH
TaOIUIIIO 3 BUXITHUMU JAHUMHU CBOTO BApIaHTY.

2. BusHaunTH OpPIEHTOBHO KIIBKICTh Tpym 3a ¢dopmynoro Crepmkecca
n=1+3322Ig(N), A€ N — KUIbKICTH IrpyI, N — KIIbKICTh CYKYITHOCTI.

3. BusHauutu MakcuMarbHe 1 MIHIMQJIbHE 3HAYEHHS CYKYIHOCTI 3a
nonomororo ¢pyakiit MAKC 1 MUH BiamoBigHO.
Xmax_~ Xmin

n
IIMPHHA IHTEPBAY, N — KUIBKICTb TPYI, Xmax — MAKCUMaJIbHE 3HAUYEHHS CYKYIHOCTI,

4. BusHaunTH mupHHY iHTepBaNTy 1Mo (opmym h= , ne h —

Xmin — MIHIMaJbHE 3HAYEHHS CYKYITHOCTI.

5. BusHauutu npuOIU3HO TpaHUIll IHTEPBAIIB, BUKOPUCTOBYIOUU (DYHKIIIO
Yacrora (nuB. Macrep ¢yHKumii), sska OOYHCIIOE YacTOTy IOSBH BEJIMYUHU B
MEBHOMY  1HTEpBami. Y  AKOCTI mepuioro aprymeHty MaccuB_JIaHHBIX
BUKOPHUCTOBYETHCS Jlana3oH BUXIAHUX JAHUX, JJIS SIKUX OOYUCITIOIOTHCA YacTOTU. Y
AKOCT1 JPYyroro aprymMeHtry MaccuB_HMHTEPBAJIOB BUKOPHUCTOBYETHCS [1alla30H
BEPXHIX I'paHullb iHTepBadiB. OyHKIIS B pe3yJbTaTl BUAAE JUILE OJTHE YUCIIO, a HaM
HEOOXiTHO OTPHMATH MACUB JaHUX (YaCTOTH TOMAJaHHS B KOXeH iHTepBai). s
Or0 HEOOX1IHO BUAUIMTH Alana3oH JAaHUX, B SKUX Oy/Je 3HAXOAMTHCS PE3yNbTar,
MIOMICTUTH Kypcop B psiIok Gpopmyit i Habpatu komOiHarito kiasim Ctrl+Shift+Enter.
[Ticmg mpOro 3amOBHIOETHCS JAaHUMHM BeCh HEOOX1THMM HaM MacuB. Ll xomOiHaIis
KJIaBII BUKOPHUCTOBYETHCSA 3aBXIW i pobotu 3 MacuBamu. llpu unpomy
3allOBHIOETHCS Ta0IUI 1.

6. OcTaTo4HO BH3HAYUTH KUIBKICTh TPYI 1 TPaHUIll TPYMOBUX I1HTEPBAJIIB,
00 3a0e3MeunTH MPUOIU3HO PIBHOMIPHUHN PO3MOAUT MICT 1o rpymnax. [lpu mpomy
HEOOXITHO TaK BU3HAYMTH TPAHUIll IHTEPBAJIB, 100 HI B OJIHOMY eleMeHTi Tabm. 1
He OyJI0 HyJIbOBHX 3HAYEHb.

/. 3anoBHuTH Tabn. 2, BukopuctoBytouun ¢ynkuiro CYMMECJ/IU, nus.
Macrtep ¢pynkumii. yHKIIis NICYMOBYE KIITHHKHU 3T1IHO 13 3aJIaHUM KpUTEpPieEM. Y
SKOCTI TIEPIIOro aprymMeHTy Jluama3oH BHKOPUCTOBYETHCS Jiala3oH KIITHHOK
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(BUXITHMX MaHWX) 3 SKUX BHOUPATUMYTHCS TIEBHI 3HAYEHHS 3TIAHO 13 3aJaHUM
kputepiem. CaM KputTepiit BKazyeTbes B Apyromy aprymenti Kpurepmii. Hanpuknan,
">32". Kpurepii BBOAWUTBHCS BpPYy4YHY, a HE 3a JONOMOTOI TIOCHUJIAHHS, TOMY
PO3PaxOBYETHCS ISl KOKHOI KIITUHKH OKPEMO, a HE MPOTIATYEThCS MuUlIero. Tpetiit
nianazoH Juana3oH_CyMMHPOBAaHHA — HEOOOB'SI3KOBUIA.

Ta0mmms 1

YuncepHICTh HACEJIEHHS B MICTI,

Kinmekicts mict, m(i)
THC. YOJI.

Hwxns rpannns | BepxHs rpanuns

repsary repaay 1970p. | 1979p. | 1989p. | 1990p.

Ta0murg 2

YucenpHICTh HACEIICHHS B MICTI,

3aranbpHa KUJIBKICTh HACEJICHHS, THC. YOII.
THC. YOJL.

Hwxns rpannns | BepxHs rpannns

iHTepBany —— 1970p. 1979p. 1989p. 1990p.

3aBaannsa 2. IloOyayBaTu JiarpaMu pO3MOJAUTY 3arajibHOi  KUIBKOCTI
HACEJICHHS 110 rpymax.

ITopsaiok BUKOHAHHS POOIT

1. TloOynyBaTu ricTorpaMu Ajsi KOXHOTO pOKy (Bapiauiiiai psiau), ae Y —
KUIBKICTh MICT, X — YUCEJBHICTh HACEJIICHHS B MICTI (110 Tpymax).

2. IloOynyBatu kpyroBy niarpamy g 1990 poky posmnoziny 3araibHOi
KIJIbKOCT1 HaCEJICHHS 10 Tpymax.
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3apaanaa 3. BusHaunmTh BIJZHOCHI BEIWYWHMA [JUHAMIKM — OasucHl 1

JIQHIIFOTOBI.

ITopsaioKk BUKOHAHHS POOIT

1. 3amoBuutH TadmI. 3.

2. 3a ganumu Tabnauil noOyayBaT rpadiki HACTYITHUX BEIUYHH:
e Koe(IIEHTH POCTY JAHIIOTOBI 1 6a3KCHI Ha OJTHOMY TpadiKy;
® TEMIIHM POCTY JIAHIIOTOBI 1 0a3UCHI HA OJHOMY Tpadiky;
® TEMITH MMPUPOCTY JIAHIIOTOBI 1 0a3UCHI Ha OAHOMY Tpadiky.
3. Tlo onHiii 13 rpym 3podutu 3 rpadika:
® JIAHIIIOTOBI 1 0a3MCHI KOS(PIIIEHTH POCTY B 3aJICKHOCTI Bl POKY;
® JIaHIIOTOBI 1 0a3MCHI TEMITU POCTY B 3aJI€KHOCTI BiJ] HOMEPA POKY;
® JIaHIIOTOBI 1 6a3UCHI TEMITH MPUPOCTY B 3AJIEKHOCTI BiJl HOMEpa POKY.

Taomurg 3

YUuncenbHICTh HACEIICHHS B MICTaX,
THC. YOJI.

3aranpHa KUJIBKICTh HACEJICHHS, THC. YOII.

InTepBanmu

1970 | 1979 | 1989 | 1990

1-i iHTepBaJ

JlanmroroBi BB nunamiku

Koeditient pocty

Temnu pocty

Temnu nmpupocty

ba3ucui BB nnnamikn

KoeditienT pocty

Temmnu pocty

Temnu npupocty

2-i iHTepBaI

Jlanmrorosi BB nuHamiknu

Koedimient pocty

Temmnu pocty

Temnu npupocty

Ba3ucui BB 1nunamikn

Koedimient pocty

Temnu pocty

Temnu mpupocty

3-ii iHTepBa i T. 1.

Jlanmrorosi BB nunamiku

Koeditient pocty

Temnu pocty

Temnu mpupocty

Bba3ucui BB nnnamiku

Koedirmient pocty

Temnu pocty

Temnu npupocry
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CoNOOR~ODE

IuTanHsa 19 NIATOTOBKH /10 3aXHCTY J1a00paTOPHOI podoTH

®opmyna Crepmxeca. i 3acTocyBaHHS.

Cunrakcuc ¢pynkuii YACTOTA. Ii 3acTocyBaHHs.
Cunrakcuc ¢pynkuii CYMMECJIUN. i 3actocyBaHHS.
[Tpusnauenns komOiHali kiaasim Ctrl+Shift+Enter.
Koedimient pocty. ®opmyia itoro o6uncieHHs.

Temn pocty. ®opmyna HOro 0OUKCICHHS.

Temn npupocty. @opMynna HOro 0OUHUCIECHHS.

basucHi Ta 7aHIIOTOBI BEIUYMHU. Y YOMY PI3HUIISI MK HUMU?
Buau yrpynyBans.
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3.3 MeToanuni pexomeHnaaiii 10 jJadéoparopHoi podoru Ne 3 (STAT-3).
JlabopaTtopna po6ora STAT-3

Tema: Bu3HauCHHS CepeHBOI APUPMETHUHOI, CEPeIHbOI TapMOHIMHOI 1 iX
TUCTIEPCIHA.

OO6’€KT: CTAaTUCTUYHI JTaHi.

IIpenmer: Bapiallisi CTATUCTUYHOTO MTPU3HAKA.

MeTta po00TH: 00UHCIICHHS CEPEeAHIX BEIMYHH 1 1X AUCTIEPCIH.

Buxigni gami: tabmmmi Ne 3.1, 3.2 (1-# Bapiant) i tabmumi 3.3, 3.4 (2-i
BapiaHT) y gomatky 3 (ctop. 54) abo Tabmumi y ¢aim Stat 3.XIS 3rigHo cBoro
BapiaHTy.

TeopeTuuHi M0JI0KEeHHS

Cepenni BenuurHU OyBarOTh JIBOX BUIB — IIPOCTI Ta 3BAXKEHI.

JUtst po3paxyHKy 3rpyHOBaHUX JaHUX BHUKOPUCTOBYIOTHCS 38aJ#CeHI CEPENIHI
BEJIMYMHMU.

Cepeonvozsadicena apugpmemuuna BETNINHA PO3PAXOBYETHCS 3a POPMYJIOH0:

— Iznl‘txlf.
2,

e X — cepelHe 3HAUEHHS MOKAa3HHUKa X, X; — IOTOYHE 3HAYEHHsS MOKa3HWKa X, fi —
4acTOTa MOSIBU MOKa3HUKA X Y BUOOPIII.
Cepednvossadicena 2apMOoHilHUL PO3PaXOBYETHCA 3a (OPMYJIIOHO:

1)

x==Z ' 2)

Hucnepcis ta cepeonvoxsadpamuune GiOXUleHHs XapaKTEPU3YIOTh Bapialliio
03HaKH. [CHYIOTb abcontomui 1 6iOoHOCHI TIOKa3HUKU Bapiallii.
Jucnepcist Ta cepeTHbOKBaIpaTUYHE BIIXUJICHHS BIIHOCSTHCSA JO BIAHOCHUX
MOKa3HUKIB Bapiarii.
Jucnepcist po3paxoByeThCs 3a POPMYIIOO:
n _
2l f, @
X n
>t

i=1
CepenHboKBaIpaTUYHE BIAXUIIEHHS PO3PAXOBYETHCS 3a (HOPMYJIOLO:

o.=D, 4)

binbin neranpHo nuBuck nocioHuk KomnbrotepHas cratuctuka. Kopxun A. C.,
Munakosa E. I1. Yacts 1. ['maBe1 6, 7. [1].
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ITocTaHoBKa 3aBIaHHA

JlaHo: KIIBKICTh MPAIlOI0UMX Ha MIANPHEMCTBAX 00’ €HAHHS Ta iX 3apoOiTHA
IJiara.

BuzHauuTH: cepenHio apudMETHYHY 3apIUIaTH, CEPEIHI0 TapMOHIMHY
3apIIaTH, IX JUCIEPCil Ta CepeIHbOKBAIPATUIHE BiIXHIICHHS 3apILIaTH.

IMopsioxk BUKOHAHHS POOIT

1. 3aBaHTaXUTH CBOIO pPOOOYY KHUTY 1 Ha BUIBHUHA JUCT CKOMIIOBAaTH
TaOJIMIIIO 3 BUXITHUMH JAHUMU 110 CBOEMY BapiaHTI.

2. BuszHauuTu cepenHIO 3apIuiaTy OJHOMY MIpPAalIOYoOMy MO 00'€IHAHHIO 3a
naaumu tadume 3.1, 3.2 (1-# Bapiant) i Tabune 3.3, 3.4 (2-ii BapiaHT).

3. Jns po3paxyHKy cepedHbo38axceHoi apughmemuunoi BUKOPUCTOBYBATHU
dopmyay (1) mist Tabmuims 3.1, 3.4.

4. Jlnsg po3paxyHKy cCepeoHbO38aANCeHOi 2apMOHIUHUL BUKOPUCTOBYBATH
dbopmyny (2) nis Tabmune 3.2, 3.3.

5. BwuzHauuTH nucnepciio 3apIuiaTd 0JHOMY MPAIIOI0UOMY 0 00'€IHAHHIO 32
nornomMororo Gopmyinu (3).

6. BusHauuTH CcepeIHBbOKBAIpATHUYHE  BIAXWICHHS  3apIilaTH  OJHOTO
MPAIOIY0ro Mo 00'eqHaHHIO 3a hopmyioro (4).

IIuTaHHs A/ NIATOTOBKH /10 3aXUCTY JIA00OPATOPHOIL podoTH

Bunu cepeaHix BeIUYUH.

@opMyJIH MPOCTUX CEPEHIX BEIUYUH.

dopmyia cepeHr03BAKEHOT apU(PMETHIHOI.

dopMya cepeHr03BaKEHOT TapMOHIKHA.

dopMmya cepeHO3BAKEHOT AUCTIEPCIi.

dopMyia cepeHROTO KBaIPAaTUIHOTO BIAXUIICHHS.

[Ipuknaau, KoM 3aCTOCOBYETHCA cepeaHs apudMeTHUyHA Ta CepeaHs
rapMoHiiHa?

NogabkowodE
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3.4 MetoauuHni pekoMeHaauii 10 1adoparopHoi poootu Ne 4 (STAT-4).

Tema: mepeBipka TirmoTe3u Mpo 3roy 3aKOHY PO3MOAUTY CTATUCTHYHUX JaHUX
13 HOpMaJbHHUM 3aKOHOM PO3MOJUTY Ha OCHOBI OIIIHOK KOEQIIIEHTIB acUMeTpii U
eKCIIeCy.

O0’€KT: CTAaTUCTUYHI JTaHI.

IIpenmert: mepeBipka TIMOTE3W MPO 3rOJy 3aKOHY PO3MOJITY CTaTHUCTUIHHUX
JAHUX 13 HOPMAJTLHUM 3aKOHOM.

Metra po6oTH: TmepeBipka TINOTE3W PO 3rOAy 3aKOHY PO3MOJLTY
CTATUCTUYHHX JaHUX 13 HOPMAJLHUM 3aKOHOM.

Buxigni gani: Tabmumas Ne 4 y nmomatky 4 (ctop. 56) abo tabmmii y daiii
Stat_4.xls 3rizHO cBOTO BapiaHTy.

TeopeTuuHi M0JI0KEeHHS

Koedimientn acumerpii Ta ekciecy XapakTepusyloTb (HOpMy pO3MOILTY
o3HaKku CcykymnHOcTi. KoedimieHT acumerpii Moke OyTH JOJATHUM 1 BiJ’ €MHUM. Y
MEepIIOMY BHITQJIKy MOBa i€ Mpo MPaBOCTOPOHHIO ACHUMETPII0, a B IPYrOMy — IPO
JBOCTOPOHHIO. [IJ1s1 CUMETpUYHUX PO3MOIIB MOKe OyTH po3paxoBaHUM KOeDIillieHT
ekciiecy. ICHyIOTh nBa BHJIM PO3MOJIUTIB: TOCTPOBEPIIMHHE (KOE(DIIIEHT eKciecy
JOJIaTHUI) 1 TJIOCKOBEPIIMHHE (KOE(DIIEHT eKcuecy BiI €MHHUI). Y HOpMalbHOMY
PO3MOLI KOePIIIEHT €KCIIeCy Ta aCUMETPIi JTOPIBHIOE HYJIIO.

binbi neranbHo nuBuck nociOHuk KommnerotepHas cratuctuka. Kopxun A. C.,
Munaxkoga E. I1. Yacts 1. I'maBa 9. [1].

IlocTaHoBKA 3aBIAHHSA

JaHo: 3apo0iTHa 11aTa pOOITHUKIB MIAMPUEMCTBA.
BuzHauuTH: YU MIIKOPSETHCS 3aJaHUil BaplalliiHUA psii HOPMAILHOMY
3aKOHY PO3MOJILTY Ha OCHOBI OIIIHOK KOE(DIIIEHTIB aCUMETPIT i eKCIIeCy.

IHopsinoxk BUKOHAHHS POOIT

1. 3aBaHTaXUTU CBOKO pOOOYY KHUTY 1 Ha BUIBHMM JHCT CKOIIIOBAaTH
TaOJIUIIIO 3 BUXITHUMU JAHUMHU CBOTO BapiaHTYy.

2. Pos3paxyBaru OLIIHKK KOE(IIEHTIB ACUMETPIi i1 eKcliecy Ta iHII BEIUYHHU
3a 10NOMOroro GyHKIIi AHAJIHU3 TaHHBIX.

Jlst ILOT'O BUKOHATHU HACTYIHI KOMAaH/IH: CepBuc/Ananus
JaHHBIX/OnucaTeJbHAasA CTATHCTHKA.

VY BikHI, 1m0 3’4BWIOCH Yy Tojii BXoaHOH WHTepBaJ YBECTH BUXIJIHUN
Bapiaiiitnuii psn, y nom UrToroBasi craTMCTHMKA IMOCTAaBUTH TajoOykKy, Yy MO
BoixoaHoii uHTEepBaJ BKa3aTu aApecy KpaWHIN JiBIA KIITUHKH MAacWUBY BUXITHUX
JTaHHX.

MacuB cKJ1a1a€Thes 3 2-X CTOBIILIIB.
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e 1-if — Ha3Ba CTATUCTUYHUX XAPAKTEPUCTHK
e 2-ii — YUCIIOBI 3HAYEHHSI IUX XapPaKTEPUCTHK.
3. OOYHUCIUTHU CTATUCTUKY

K:%A§2+%EI22 , (5)

AKa Ma€ Xi-KBajpar po3noAil (TyT N — oOcsar BuOiIpku, AS — OIiHKA KoedilieHTa
acumeTpii, EK — ominka KoedilieHTa excIiecy).

4. Tlo K 3HaiiTh WMOBIPHICTH AOTPUMAHHS TIMOTE3W MPO HOPMAIBHUMN
po3noain 3apo6iTHOI miaTu. s 1bOro BUKOPUCTOBYBAaTH (QYHKIII0O XHU-KBaaApaT
(muB. CrarucTnyeckne ¢pynkuum B Macrtepe ¢ynkuuii). ls ynkuis moseptae
OJIHOOIYHY 1IMOBIPHICTh PO3IOALTY XIi-KBajJpaT, Ma€ JBa apryMEHTH: MEPIIUA — IIe
3HAQ4YCHHS, JUIS SKOTO TOTPIOHO OOYMCIMTH PO3MOoAia (y HAIIOMy BUMAAKY —
3HaueHHa K), Apyruil — 4mciio CTymeHiB BOjdl. Y HalIoOMy BHMAAKy Tpeba 3amatu
YUCJIO CTyneHiB Bojii — 2. [lpuiiHATH pilneHHs, YU TIAKOPSIEThCS 3aJlaHul
BaplaliiiHui psiJ HOPMAJIbHOMY 3aKOHY PO3IOJILITY.

IIuTaHHs A4 NIATOTOBKH 10 3aXUCTY JIA0OPATOPHOI podoTH

Koedinient acumerpii. @opmyia.

[Ilo xapakTepusye koedilieHT acCUMETPli?

Koediuientu excuecy. @opmyia.

[Ilo xapakTepuszye KoedilieHT eKciiecy?

YoMy JTOpIBHIOIOTH KOE(DILIEHTH acUMETPIl Ta €KCUECYy JJII HOPMAaJIbHOIO
3aKOHY PO3MOJILITY?

6. Sk 3aBaHTaXUTH HAAOYyI0BY OnucaTeibHAasi CTATUCTHKA.

7. Ilpuznauenns HaaOya0BM OnucaTejbHAs CTATHCTHKA.

8. SIki icHYIOTh BUJIA PO3MOLITIB?

9. SMxwmii po3moaia, AKIMO Koe]illieHTH acuMETpii Ta EKCIeCcy JAOPIBHIOIOTH
HYJI0?

10. SIx BU3HAYMTH MIAKOPSETHCA 3aJaHUN BapiallliHUK PAd HOPMAIBHOMY
3aKOHY PO3MOJILITY YH Hi?

11. Sxwuii BuA mMae rpadik HOPMAIBHOTO 3aKOHY PO3MOALTY?

12. SIxuit Bug mae rpadik po3moIiTy, SKIO0 KOe(DillieHT acUMETpii BiJ €MHE
YUCI0?

13. Sxuit Bug Mae rpadik po3MoAiTy, SIKIIO Koe]imieHT acuMeTpii JomaTHe
qucio?

14. Slxmit Bua mae rpadik po3MOALTY, SKIO KOESQIIIEHT EKCIeCy BiJl €MHE
qucno?

15. Skmit Bug Mae rpadik poO3MOALTY, SKIIO KOE(IMIEHT EKCIeCy M0JaTHE
qucno?

16. Cunrakcuc QyHKIii Xu-KBaapar.

o0 E
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3.5 MeToanuni pexomeHnaaiii 10 JadéoparopHoi podoru Ne 5 (STAT-5).

Tema: 3acTocyBaHHs kputepito [lipcoHa AJis TEpeBipKH TIMOTE3U PO 3TOAY
3aKOHY PO3IMOJIiTy CTATUCTHYHUX JIAHUX 3 HOPMAJILHUM 3aKOHOM PO3MOIiTY.

OO0’€eKT: CTAaTUCTUYHI JaHI.

IIpeameT: mepeBipka TiMOTE3W O MPO 3roy 3aKOHY PO3MOILTY CTATHCTUIHHX
JaHMX 13 3aJJaHUM 3aKOHOM PO3IOILTY.

ine poGoTm: TmepeBipka TIMOTE3W TMPO 3TOAY 3aKOHY  PO3MOILTY
CTAaTHCTUYHMX JAHHX 13 HOpMaJbHHM 3aKOHOM 3a JIOITOMOTor0 kputepito [TipcoHa.

Buxigni mami: tabmug Ne 5 y gomatky 5 (ctop. 57) abo tabmuus 3 ¢ainy
Stat_5.xls.

TeopeTnuHi M010KeHHSA

HaiiG11b11 yHIBEpCAIBHUM 1 4aCTO BKUBAHUM Ha MPAKTHUI[l KPUTEPIEM 3TOJIH €
kputepiil Ilipcony, sikuil J03BOJISIE MEPEBIPUTHU TINOTE3Y MPO TE€, YU IMIJAKOPSETHCA
JlaHa O3HaKa TEOPETUYHOMY 3aKOHy po3noaury. IIpu 1pomy, 3aKOH po3NOALTY
HEOOOB'SI3KOBO Mae OyTu HopManbHUM. Jlnsi 3acrocyBanHsi kputepito Ilipcony
HEOOX1JHO MaTH BENUKY KIIbKICTh JaHux (opieHToBHO MiHiMyM 100, a kparie
JEKUIbKa COTEHb). Y 1IbOMY MOJSATal0Th HOr0 JOCTOIHCTBA Ta HEJOJIKH.

Anroput™M po3paxyHKy Kputepito IlipcoHy mnpuBeneHUN HHKYE B TEKCTI
n1abopaTopHOT pOOOTH.

binemr neranpHO nuBuCh nocioHuk KommerotepHas cratuctuka. Kopxun A. C.,
Munakosa E. IT. Yacts 1. I'maBa 9. [1].

ITocTaHoBKa 3aBJaHHA

JlaHo: BUXITHUN 4YacoBUHM psa BpoxkaiiHOCTI 3epHOBHX Yy 500 depmepchbkux
roCro1apcTBax.
BuzHauyuTH: 4u MiAKOPAETHCS TaHUU Psii HOPMAJIbHOMY 3aKOHY PO3MOJILTY.

IHopsizoxk BUKOHAHHS PO0OTH

1. 3aBaHTaXUTU CBOKO pOOOYY KHUTY 1 Ha BUIBHHM JHCT CKOIIIOBATH
BUXIJTHUW 4aCOBUH szl BpoxkaitHoCTi 3epHOBUX ¥ 500 dhepMepCchKUX TOCOAApCTBAX 1
TabnuuHy Gopmy, Kyau OyAyTh 3aHOCUTHUCS PE3YJIbTaTH PO3PAXYHKIB.

2. BuzHauuTH 4MCIO TpyH, Ha SKI pO30MBAETHCS BapialliiHUN psg MO
dhopmym Crepmxecca. Dopmyily po3paxyBaTd B KIITHHII 12,

3. BusnHaunth mwmpuny rpynoBoro iHtepBaiay h. Okpyrimtu h mo gucna 3
OJIHUM 3HAKOM ITICJII KOMU 1 3aHECTH B KJIITHHKY |3.

4. PozpaxyBaTu napameTpyu 3aKOHY PO3MOJILITY:

®  CepeIHE 3HAYCHHS BPOXKANHOCTI,
®  CTaHJApTHE BIAXUJICHHS BPOKAMHOCTI.
3aHecTH Il 3HAYE€HHS BIAIIOBIAHO B KIITHHKH 14 1 I5.
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5. BuszHauntu mnpaBi TpaHUI TPYNOBUX IHTEPBAIIB 1 3aHECTH iX Yy
BIJIMOBIAHUN CTOBMEIL TabiuIll. PekoMeHayeThCsl TpaHuUll0 1-ro iHTEpBaly B3ATH
piBHOi 38,4 1/ra.

6. BuszHauuTH YKMCIO CHOCTEPEKEHBb Y KOXKHIM TpyIll 3a JIOMOMOTOK (PyHKIIIi
Yacrora (Macrep ¢pynkumii, kareropiss CTaTHCTHYECKHE).

Oynkiis Yacrora o0UHCIIOE YaCTOTY TOSBH BEJIMUUHH B TIEBHOMY 1HTEPBAJIL.
VY nepiie nose i€l GyHKIIT BBOAMMO BUXITHUN BaplalliiHUM psfl, y Apyre (IBOTUHUN
MacuB) — TpaBl TpaHUIll TPYNOBUX IHTEpBadiB. SIK KopucTyBaTHcs (DYHKII€IO
YacToTa TUBHUCH Y METOIUYHUX PEKOMEHIAIISIX 0 JJabopaTopHOi podoTH No 2.

7. BuzHauuTH TEOPETHUYHY IMOBIPHICTh BIYYCHHS B KOXEH TPYMNOBHI
1HTEepBaJ.

7.1. BuszHauuTu 3Ha4YeHHA (QYHKIIT HOPMAJIbHOTO PO3MOJUTY IJsl TMPaBoOi
rpanui iHTepBary. st nporo BukopucroByBatu (ysakiito HOPMPACII (Macrep
(¢yHKIMiA). 3aTIOBHEHHS MOJIB 1i€l (GYHKIIIT HACTYITHE:

® X —3HAYCHHS MPaABOI I'PaHULIl IHTEPBAIY;
®  CpelHee — cepeliHe 3HAYEHHSI BPOXKalHOCTI;

®  CTAaHJAPTHOE OTKJIOHEHHWE — 3HAYEHHsS 11€i BEJIWYUHU IS
BPOKAMHOCTI;

e pHrerpanbHblidi — MCTUHA (o3Havae, mo oOYMCITIOETHCS (PYHKIISA
PO3IOILITY).

PesynpTaT poO3paxyHKIB 3aHECTH y BIAMOBIIHUN CTOBMENb TaOJMIII.
PexomeHy€eThCSl 3aTIOBHUTH BiKHA TUIBKH JUISI PO3PAaXyHKY (YHKINI PO3MOILTY JJIs
mpaBoi rpanulll 1-ro inTepBaty. it iHIIKMX 1HTEPBAJIiB IIyKaHI BEIMYMHU 3HAUTH 3a
JOTIOMOT'O0 KOMIIOBaHHS (POPMYIIH.

7.2. Po3paxyBaTu TE€OPETUUYHY WMOBIPHICTh BIYyYEHHS B KOXKEH 1HTEpBAJI, L0
JOPIBHIOE PI3HMII 3HA4Y€Hb (YHKLII PO3MOJLTY AJIS NPAaBOro KIiHUSA PO3IVISIHYTOTO
1HTepBay 1 LI€i K QYHKUII AJIS TPaBOro KiHISA MONEPEIHbOrO THTEpBalTy. 3aHECTH
pe3ynbTaT B OCTaHHIO rpady Tadaumi.

8. PospaxyBaTu TEOpETHYHI YaCTOTH BIIYUYCHHS B KOXKEH IPYMOBHI 1HTEpBaJ.

JIns mporo 3aranbHe yucio crnocrepexkeHb N=500 MOMHOKHUTH Ha TEOPETUYHY
IMOBIPHICTh BIIYYEHHS Y BIAMOBIAHUI IHTEpBal. 3aHECTH pE3ylbTaT B OCTAHHIO
rpady TadmiIi.

9. PospaxyBaru kputepiii xi-kBajapat [lipcona

2 _nrp (fi, — fir )’
2oy (o= fir)” 6)
i=1 fir
ne f. — paxruuna yacTora BrydeHns B inTepsa i;

f,, — Teopermuna yacToTa BIIyYeHHS B iHTEpBA i.

Pe3ynbTaT pillleHHs 3aHECTH y KIITHHKY |6.

10. TlepeBipuTH TINOTE3Y MNPO HOPMAIBHHUI 3aKOH PO3MOALTY BpPOXKAMHOCTI
3epHoBux. Jlis 1mporo BuxopuctoByBaTtd (yHkHito XMU2PACII, mo mno3Bose
BU3HAYUTH IMOBIPHICTh HOTpUMaHHS rinote3u. [Ipu 11pboMy uncio cTyneHiB BoJi S =
n—1-q, 1e q— 4uCIIO OLIHEHUX MTapaMeTPiB HOPMATBHOTO 3aKOHY PO3MOJLTY (JUB.
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n. 5). ['imore3a mpo Te, 110 BapiallitHuiA P MiIKOPSETHCS O0PaHOMY TEOPETUIHOMY
3aKOHY pO3MOJLTy, TpuiiMaeThes, ko P >= 0,2.

IIuTaHHs A5 NIATOTOBKM 10 3aXHUCTY JIa00PATOPHOI podoTH

Cunrakcuc ¢pynkuii HOPMPACIL.

Cunrakcuc ¢pynkuii XU2PACII.

SIKi € mapamMeTpy HOPMAIBHOTO 3aKOHY PO3MOILTY?

YMoBu 3actocyBanHs kputepito [lipcona.

UYu MOXIHMBO TMEPEBIPUTU TIMOTE3Yy MPO HANEKHICTH psAa PO3MOALLY IO
EKCIIOHEHITIaJTbHOTO 3aKOHY?

6. MiHiMalbHE KUIBKICTh CHOCTEPEKEHb, 10 HEOOXigHA I 3aCTOCYBaHHS
kputepito [lipcona?

7. Konu BuHuKae notpeda B BU3HAYCHHI 3aKOHY PO3MOJILITY?

8. SIxi Hemoniku Ta JOCTOIHCTBA KpuTepito [lipcony?

o0 E
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3.6 MeToanuni pexomeHnaaiii 10 JadoparopHoi podoru Ne 6 (STAT-6).

Tema: BuzHaueHHs OI[IHKKM CEPEIHBOIO 3HAYEHHS 1 Oro J0BIpYOTO 1IHTEPBATY
mo Majiii 1 Benukidi BUOIpKaxX 3 TEHEPATbHUX CYKYITHOCTEH, IO MIIKOPSIOTHCS
HOPMAJIbHOMY 3aKOHY PO3IOALTY.

OO0’€¢KT: CTAaTUCTUYHI JaHI.

IIpeamer: TodyeuHe Ta 1HTEpPBAJIbHE OIL[IHIOBAHHS XapAaKTEPUCTUK T'€HEpaTbHOL
CYKYITHOCTI.

Mera poGorn: Bu3HaueHHsS OIIIHKM CEpEJHHOTO 3HAUEHHS O3HAKU B
reHEPaAbHIA CYKYITHOCTI 1 TOYHOCTI MOTO OI[IHIOBAHHS.

Buxinni nani: Tabmumsg Ne 6 (mana Bubipka) mogatky 6 (crop. 60), Tabmmist 5
nonaTky 5 (Benmka BuOipka) (crop. 61) ado daiin Stat 5.

TeopeTuuHi M0JI0KEeHHS

Pan y tabn. Ne 9 wmictute mano ganux (meHm 30) 1 HA3UBAETHCS MAJIOKO
BUOIPKOIO.

VY skocti Beqmkoi BuOipku OepeThesi BpoxaiHicTh Yy 500 depmepcbkux
rocrogapcTax (1/ra), o0 € BUXITHOIO 1H(OpMaIli€ro /11 BUKOHAHHS J1a00paTOPHO1
pobotu Ne 5 (Stat 5) (Tabn. 8 momatky 1).

binbi neranbHO nuBuck nociOHuk Kommneriotepnas cratuctuka. Kopxun A. C.,
Munaxkoga E. I1. Yacts 1. ['maBa 6. [1].

IlocTanoBKAa 3aBAaHHA

Jano: 1) BapianiiHuil psill, SKHid ysBIsie COOOK TPUBAIICTh OJHIET omepartii B
XBUJIMHAX, Ky BUKOHYIOTh 12 pOOITHUKIB;
2) BpoxaiiHicTs 3epHOBUX y 500 epMepchKUX rocmoapcTBax.
BuzHauuMTH. OILIIHKU CEPEIHHOTO 3HAYECHHS O3HAKU B T€HEPANIbHIN CYKYITHOCTI
1 TOYHOCT] HOTO OIL[IHIOBAHHS.

IHopsinok BUKOHAHHS po0OTH

1. CrBoputu cBor0 poOOYy KHUTY, IO MOBMHHA CKJIAJAaTUCA 3 2-X apKYIIIiB.
Ha nepmmii apkymn y ctoBneins A yBOAUTHCS CBili BapiaHT 13 Tabn. 9 noxatky 1. Ha
JPYTHI apKyIl y CTOBIEIb A KOIMIOIOTHCS JaHl MPO BPOXKAWHICTH 3 J1aOOpaTOPHOI
pobotu Stat 5 (tabn. 8 nogarky 1). Hamami Bci po3paxyHKH i 0OCTaTOYHI pe3ybTaTH
MPUBOJIATHCS HA BIAMOBIIHUX apKyIllaX CTBOPEHOI poO0YOT KHUTH.
2. BusHauWTH OIIHKU CEPEAHBOTO 3HAYCHHS B T€HEPATIbHINA CyKYITHOCTI.
® (0e3 yepynosauHs oanux (mana eudipka)

n
Xi
)—( — |:1

: (7)
n

1€ Xj — 3HAYCHHS TIOKAa3HHUKA B I-OM CIIOCTEPEKEHHI, N — 00CsT BUOIPKH.
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® 3 YepPYNOBAHHAM OAHUX (8eruKa ubipKa)

T (8)

ne X —3Ha4YeHHS Cepe/IMHH i-TO iHTepBaTy IPyITyBaHHS;
fi — gucio crocrepexeHpb, 110 MOTPATWIIN B I-i IHTEpBa,
| — gncno inTepBain
BkasiBka: i Bu3HaueHHS X 1m0 ¢opMmyiti (7) BUKOPUCTOBYBATH PE3yJIbTaTH
rpynyBaHHs BpOKalHOCTI B j1abopaTopHiii poboti Stat 5. Ilpu 1poMy B SIKOCTI Xp

B3SITH CEPEIMHY TMEPIIOTO iHTepBay, HIKHS MEXKa SKOTO Xnin , @ BepxHs 38,4 11/Ta.
3. Bu3HayeHHS TOYHOCTI OI[IHIOBaHHSI CEPEHHOTO 3HAYEHHS B T€HEpaJbHIM
CYKYITHOCTI — OOUHCIICHHsI TUCTIEPCii HOTO OIIHKH.
3.1 O6uucCIIeHHS OIIHKY TUCTIePCli B TeHEPAJIbHIN CYKYITHOCTI:
e (e3 yrpynoBaHHs JaHUX (Maja BUOIpKa) — He3MIIIeHa OllIHKa
n

> (% - X)°

2 _i=l
Sx ="—"—""""—, 9)
X n-1
® C yrpyIloOBaHHSM JIaHUX (BeJIMKa BUOIpKa)
|
\2
> (% = X)~ f;
2 _i=1
SX = | (10)
2 fi
i=1
3.2 O6uncaeHHs OMIHKY JUCTIEPCii OIIHKU CEPeTHHOTO 3HAUYCHHS MMOKa3HUKa!
2
S
sg=-%, (11)
n

4. Bu3HaueHHsS  JOBIpYOrO  IHTEpBAJly 3  JIOBIpYUMHU  PIBHSIMHU
(imomiprocTsamu): v =0,683; 0,954; 0,997; 0,999

4.1 Teopemuune o06IpyHmy8anHs: JAHUW METOJ BH3HAYEHHS JOBIPYOTO
1HTEpBay CIPaBEUIMBUH, SKIO PO3TJISTHYTUN MOKA3HUK PO3MOAUICHHI HOPMAIBHO.
Hexait nucnepcis noka3HrKa B reHepajbHIi CyKyImHOCTI TOUHO Bifoma. Toni:

H=X_y (12)

Ox

7€ U — cTaHgapTHA HOpMaslbHa BEIMYMHA 3 MAaTeMaTUYHUM YeKaHHsIM 0 1 JucTepciero
1;

[ — Cepe/IHE 3HAUYCHHSI MOKa3HUKa B T€HepallbHIN CYKYIHOCTI;
2 2 0'2

Ox — 3HAUEHHS AMCIIEPCI] OLIHKHU CEPENHBOTO: Oy = X

n
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Tyt 0')% — JAMCTIePCis TOKa3HUKA B TeHEPAIbHIM CYKYITHOCTI.

Jlist Mmasux BUOIpOK 0)% # S)g(,

Benuunna
- X
H=2 ¢, (13)
Sx
ae t — posnoain CterofgeHTa 3 N - 1 CTymeHs MU BOJI.
JloBipumii iHTEpBAT TSI U

1-v

X—tpSy Su<X+tpsg, p= > (14)
ze ty - 100% -Ba kpamnka posnoziny CrerofeHTa.

JIns BeJIMKHX BUOIPOK G% ~ S)g(.

. H—=X . : o . :
Toni = U, 3BIJIKW TOBIpYMI iHTEPBAI IS AL
Sx
- - 1-v
X—‘up‘SXS,uSX+‘Up‘SX, p:T, (15)

zie Uy - 100% -Ba kparmka cTaHIapTHOrO HOPMAIIEHOTO PO3MOIIY.

4.2 TlepeBipka TimOTe3d TMPO HOPMAJbHUN pO3MOAUT TOKa3HUKa. BoHa
BUKOHYETHCS JJI1 Majoi BUOIPKU, TOMY IO JIJIsl BEJIMKOI BUOIPKH BOHA MEpPEBipeHa B
nabopaTtopHiii poOoTi Stat 5.

[lepeBipka asnst Manoi BUOIPKKM BUKOHY€ETHCS HAa OCHOB1 OOYHCIICHHSI CTATUCTUKHU
K 3a ominkamu koeilieHTIB acCHMETpii Ta eKClecy SK y JlabopaTtopHiit poboti Stat 4.

OO6uncnuTH MOBipYl 1HTEPBAIM IS BEIUKOI 1 Masioi BUOIPOK 1 pe3yibTaTu
3aHeCTH B Ta0J. 4 1 5 BIAMOBIAHO KOXKHIN BUOIpIIL.

Hns  obuucnenHs BeawyuHA U, 1ty 1mux TaboMmax HEOOXITHO
BukopucrtoByBatu BianosiaHo ¢yskuii HOPMCTOBP 1 CTBIOJAPACIIOBP
Macrtepa GpyHKUMHM.

[Tpu Bukopucranni ¢pynkuii HOPMCTOBP y none BeposiTHOCTH BBOIUTHCS
BenuuuHa P 1 pe3ynbTaT O6eperbes 31 3BOpoTHUM 3HakoM, Tomy 1o HOPMCTOBP
BHU3HAYAE JIJIS 33]]JAHOTO 3HAYeHHs (DYHKIIIT pO3MOALTY 1i apryMEHT.

Tabmuus 4

. o - - X
. JloBipumii iHTEPBAI, KOJIU BEIUYMHA H
v HMoBipHOCTE Sx

Up .
P pO3N0A1IEHa HOPMAJIBHO
Hwxns rpannnsg BepxHs rpannns
0,683
0,954
0,997
0,999
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Tabmurs 5

. JloBipumii iHTEpBa, KOJIH BEIUIHHA H=X
v IMOBIipHCTB i Sx
P P niAKoOpsA€ThCs po3noaury CThIoIeHTa

Hwxas rpannng BepxHs rpannns
0,683
0,954
0,997
0,999

[TIpu Buxopuctanni ¢Qyskuii CTBIOJAPACIIOBP y mnone BeposiTHOCTB
BBOJUTHCS BelMuuuHa 2p, y nosne CTreneHM cBOOOAbI — YUCIO CTYIEHIB BOJI, SIKI
nopiBHIOOTH N-1. Taki obuncnenus pooasteca Tomy, mo CTBIOAPACIIOBP nae

3Ha4eHH t, U1 IMOBIPHOCTI 2.

IIuTaHHs A5 NIATOTOBKM /10 3aXHUCTY J1a00PATOPHOI podoTH

Wn e

Cunrakcuc ¢pynkuii CTbBIOAPACIIOBP.
Cunrakcuc ¢pynkuii HOPMCTOBP.
Sk 30UIbIITY€EThCS MIMPUHA AOBIPYOTO THTEPBATY 31 301IBIIICHHSIM V .

4. Sk 3anexuTh MIMPUHA JOBIPUOTO IHTEPBANy HJisi OUIBIIOI BUOIPKU Bif
(bopMyH oro po3paxyHKy 4H 1 HOMY.
5. JSlka BemMuMHA OLIIHKK CEPEIHBOT0 3HAUYEHHS BPOXKAMWHOCTI 1 ii [ucnepciii €
OLITBII TOYHOI: TIO 3TPYMOBAaHUM Y IO HE 3rPYNOBAHUM JaHUM.

6. Um MoxHa BH3HAYATH AOBIPYMMA IHTEpPBAN ISl CEPEAHBOTO 3HAYCHHS
TeHEePaANbHO1 CYKYITHOCTI, SIKIIO MOKAa3HUK HE PO3MOIIICHUN HOPMAaJbHO.

7. Slxuii 3MICT Ma€ JOBIPYMIA 1HTEpBAI?

8. Yomy He 3aCTOCOBY€THCS HMOBIpHICTD V=17
9. V skux BUMagKax MOTpiOHO BU3HAYATHU JOBIPUUI IHTEpPBAI?
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3.7 MeroauuHni pexoMeHnaauii 10 1adoparopHoi poooru Ne 7 (STAT-7).

Tema: Po3paxyBaHHs MJIaHy KOHTPOJIIO MIIIHOCTI MapTii Ta30BOAONPOBIIHUX
TpyO 1 BHM3HAuUCHHs NPUAATHOCTI OAHIET MapTii Tpy0 HAa OCHOBI BHOIPKOBOTO
KOHTPOJTIO.

OO0’€eKT: CTAaTUCTUYHI JaHI.

IIpeameT: CTAaTUCTHYHUI KOHTPOIb SKOCTI.

Meta po6oTu: Po3poOka miany cTaTHCTHYHOTO KOHTPOJIIO SIKOCTI

Buxinni nani: Tabmuns Ne 7 y nonmatky 7 (crop. 62) ado daitr Stat_7.xIs.

ITocTanoBka 3aBJaHHA

JlaHo: naHi mpo MeXy MIIIHOCTI BCiX TpyO mapTii (50 mTyk).
Bu3HauMTH: 4u € JaHa NapTis TPyO NPUAATHOIO 10 KOPUCTYBAHHS.

IHopsinoxk BUKOHAHHS po0OTH

1. CtBOpUTH Y CBOEMY KaTasio3l (paiiil 3a JONOMOIOK0 TaOJIMYHOTO Mpoliecopa
Excel 1 ckonitoBaTH B HOTO JIaH1 PO MEKY MIIHOCTI BCix TpyO mapTii (50 mTyk).
2. Buxinni maHi 115 po3paxyHKYy:
®  PO3MOJLI MEXKI1 MIITHOCTI — HOpMaJIbHE.
e pusuk BUrotonmoBaua o=0,1; pusuk cnoxusaua =0,1, npuitmManbHU
piBens sikocTi ;=0,005, OpakyBanbHuii piBeHb sKOCTI (,=0,05.

Pu3uk BUTrOTOBIIOBaYa O - MMOBIPHICTh 3a0paKyBaHHs MapTii 3 3aJ0BUIBHUM
(npuiiMaibHUM) piBHEM SIKOCTI (;. Pu3uk crokuBaya [ - WMOBIPHICTh NMPUHHATTA
napTii 3 He3a10BUTbHUM (OpaKyBaJIbHUM) PIBHEM SIKOCTI (.

3. O0YMCIUTH KBAaHTLII HOpMaIbHOTO po3noaity U(1-g;), u(1l-g,), u(l-a), u(l-
B) mis mporo BukopucroByBatd ¢yHkiiro HOPMOCTOBP Macrepa dynknmii. Y
Hill B sKOCTI aprymenTy BepositHocTh OpaTtu Benmuunu (1-0;), (1-0y), u(1-o), u(1-p).

4. Busznauutu koedimieHT K, HEOOXIMHUH i1 PO3paxyHKy MNPUAMAIBLHOTO
qucla,

- U(1-g,)+u(1-g,)
2
5. Busnauutu yucio TpyO, 10 BIOOMPAIOTHCS 3 MapTii JJII BU3HAYEHHS
MEXaHIYHHUX BJIACTUBOCTEH.
=) Alw
2 [(u(1-9g,)+u(1-q,)]
N HEOOX1THO OKPYTIUTHU A0 HAUOIMKUOTO OUIBIIOTO IIJI0T0 YUCIa.

6. 3 HasgBHUX y mapTii TpyO BiAiOpaTH BUMIAAKOBUM 00pazoM N TpyO (y3sTH N
BUMIDIB).

Jliist iboro HeoOX1aHO 3a gonomoroto GyHkIl ['eHepauus caydyaiHbIX Yuces
nakety AHajam3 JaHHbIX EXCel, oxgepkatm N yucen, 1Mo BiANOBIAAIOTE HOMEpaM
TpyO, siKi OyAyTh KOHTpOJIIOBATUCS. J[JI IbOTO MOTPiIOHO BUKOHATH HACTYTHI ii.

: (16)

(17)
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CrBoputu 2 cToBmui: 1-ii CTOBHIEUb MICTUTH HOMEpa TpyO, 2-i CTOBMELb
MOBUHHHUI MICTUTH WMOBIPHOCTI BUTATY TpyOu 3 mapTii. BoHM ojHakoBi 1 piBHI
1/aucno Tpy6 y mapTii.

V BikH1 ¢yHKLIT ['eHepanus cjy4yalHbIX YMceJ 3aIIOBHUTH HACTYIIHI MOJIS:

®  YUCJIO 3MIHHUX — 1;

YHUCJIO BUIAIKOBUX YHCENT — N;

JTUCKPETHUN 3aKOH PO3IMOILTY;

BXIJIHUM IHTEpBal — 2 CTBOPEHUX CTOBIIII 3 HOMEpaMH TPYyO 1
HMOBIPHOCTSIMHU IXHBOT'O BUTSTY.
® BUXIJIHUM 1HTEPBAT — BUIAIAETHCS CTOBIEID 3 N KIIITHHKAMHU.

VY pe3ynbTari pillieHHS B I[bOMY CTOBHII OyAe 3HAXOIUTHCS N HOMEPIB TPYyO,
K1 He0OX17THO BUTIPOOYBATH.

3 TabnuIll BUXITHUX MaHWX BapTO BIAIOpaTH N 3HAYECHb MEXI MIITHOCTI, IO
BIMOBIJIAIOTH N HOMEpaM, OTPUMaHUM 3a Jonomoror (QyHkmii I'eHepanum
CJAYYaWHBIX 4YMCeJI, 1 3aHECTH iX B OKPEMHUH CTOBMEIb, CTBOPUBIIA TUM CaMUM
BUOIPKY JaHUX PO KOHTPOJIbOBAHI TPYOHU.

/. 3HalTH cepellHe 3HAYEHHS MEXK1 MIIHOCTI JJI1 OTPUMAaHOi BUOIPKHU:

K=Zn:xi/n, (18)

(o o o

1€ Xj — 3HAYEHHs MEXI1 MIITHOCTI I-1 TpyOH, N — KIIBbKICTH BiAiOpaHux TpyoO.
OIIHUTH CepeTHE KBAIPaTUUHE BIAXUIICHHS MEXKI MIITHOCT1 y BUO1PIIi:

s, = \/Zn:(xi -X)*I(n-1) (19)

i=1

CepenHe 3HAYCHHSI 1 CEpEIHE KBAJ[PATUYHE BIAXUJICHHS MEXI MIIHOCTI Y
BUOIPIlI, MOXKHA PO3PAXyBaTH 3a JOIMOMOTOI0 HaJA0yA0BH AHAJIN3 HaHHBIX (QYHKIIIS
OnucarenbHasi CTATHCTHKA).

8. Tlapris Tpy®O mnpuiiMaeTbes, SKIIO X>C, 1 OpaKyeThcs, SKIMO X<C.
[Tpuitmanshe yucno: ¢c= G+kSx, ne K po3paxoByerncs 3a hopmynoro (16), G =30
KI'C/MM’ — HOpPMa Ha MEXY MIIHOCTI.

IIuTaHHs A4 NIATOTOBKH /10 3aXUCTY JIA00OPATOPHOI podoTH

1. Cunrakcuc ¢pynkuii HOPMOCTOBP.

2. Bukopucranns ¢pyskiuii I'enepanus ciaydyaiHbIX Yncel.

3. Kpurepii 6pakyBanHs mapTii.

4.Y 4yoMy noJjsirae CTaTUCTUYHUA KOHTPOJIb SIKOCT1?

5.Yu [03BOJIIE CTATUCTHMUHUN KOHTPOJIb SIKOCTI 3MEHIIMTH 3aTpaTH Ha
KOHTPOJIb TOTOBOT TIPOTYKITIi?
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3.8 MeToanuni pexomeHnaaiii 10 JadoparopHoi poooru Ne 8 (STAT-8).

Tema: xopensamiiiHuii anHami3 AaHUX (QYHKIIOHYBAaHHS BIJIIJIEHb OaHKY.
[ToGynoBa perpeciiHuX Mojeel MOKa3HUKIB JIIsUTbHOCTI OaHKY.

O0’€eKT: CTaTUCTUYHI JaHI.

IIpeamert: perpeciiinuii aHaMI3 CTATUCTUYHUX JTaHUX.

Mera pobGoTm: ojaepx aHHS MPaKTUYHUX HABUYOK 3 KOPEJSIIHHOrO Ta
pErpeciifHOTO aHamizy.

Buxigni nani: Tabmmns Ne 8 y nonmatky 8 (crop.64) ado daiin Stat_8.xls

IlocTanoBKA 3aBIAAHHSA

JMano: indopmaris npo aisanbHICTh 20 perioHaqbHUX BiAAUIeHb 0aHKY — 4Yac
KpPEIUTHOTO 00ITY, JOXIJ] Ta CEpeIHINA PO3MIP KPEIUTY.
BuzHauuTH: KOPEALIHHO-PETPECIHY MOJIENb.

TeopeTuuHi MOJI0KEeHHS

JliniiHui perpeciiHuil aHami3 mojisirae B Tigoopi ¢GyHKUii A Habopy
CIIOCTEPEKEHb 3a JIONOMOIOI0 METOAYy HaWMeHIIMX KBajapaTiB. Perpecis
BUKOPUCTOBYETHCS JIJIsl aHANI3Y BIUIMBY Ha OKPEMY 3aJIEKHY 3MIHHY 3HAY€Hb OJIHIE]
9y OUIBII HE3AJICKHUX 3MIHHHUX.

JInst BUKOHAHHSL perpeciiiHoro aHamizy B MeHio CepBHC BUOpaTH KOMaHIy
AHaJIU3 JaHHBIX, Y CIIUCKY, 110 3'ABUBCA, BUOpaTH NyHKT Perpeccus.

VY Excel 2007/2010 nyiss BUKOHAHHST PETPECIHOTO aHAIi3y HEOOXITHO B MECHIO
JlanHble BUOpaT AHAJIM3 JaHHBIX, a 1l NyHKT Perpeccus.

. N

AHAAKME JaHHBIX

WMHCTPYMEHTRI aHaMM3a
QK

KosapHauma -
OnKcaTenbHaA CTAaTUCTHKE OTMeHa
JKMOHEHUMANEHOE (T NEKMBaHWE
OEyxBRIfopoYHEIl F-TECT onA QMCTEpCM
AHanuz Dypee

[WMCTorpamma

CKoNb3AWE:E CpeaHes

MEHEPELMA CNyYEiHEIN YKCED

PaHr v nepceHTMNb
Perpecadn e

LIk

Cnpaeka

m

b

Puc. 1. Bikao HanOymoBu Excel Anaiau3s taHHBIX
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-
Perpeccis

BxogHbie AaHHBIE K

I!"-P"I.

BxoAHOW WHTEpEan '
OTMeEHE

10

Al

%‘1

BxooHOM MHTEpEan X;

Cnpaeka
MeTkM KOHCTaHTa - HoNMb

%o

(42}

YpoBeHE HAOEKHOCTH: 9

MapaMeTpel BoIEDAE
BelXOAHONA MHTEPEAN: 2.7
@) HoBbld paboqwmia oucT:

Hoean pafioyas KHWFE

OCTaThK
OcTatkK [paduk OCTETHOE
CIaHAaPTH30BaHHbIE OCTETKM Mpadwk nonbopa

HopManbHas EEPOATHOCTE
Ipadiik HOPMENEHOM BEPOATHOCTK

Puc. 2. Bikno Perpeccus
Omnuc po6otu 3 BikHOoM Perpeccust 1 aHaji3 OTpUMaHUX PE3YJIbTATIB.
ITapameTpu giajioroBoro Bikna «Perpeccusp».

BxoaHoii uaTepBaa Y

VYBeniTh MOCUJIaHHS Ha Jiana3oH, /1€ MaloThCs JaHl PO 3aJeKHUN EpeMiHHIN.
Jliana3oH NOBUHHUHN CKIAJATUCS 3 OJTHOTO CTOBIIIIAL.

BxoaHoii unTepBaia X

VYBeniTh MoCUIaHHS Ha Jllana3oH He3alexxHux nepeminHux. Microsoft Excel
PO3TaIIOBY€E HE3aJeKHI MEPEMIHHI LBOTO Jlana3oHy JIBOPYY MPaBOpYyY y MOPSIIKY
3pocTaHHs. MakcuManbHe YUCIIO BX1JHUX J1alla30HIB (CTOBIILIB) TOPIBHIOE 16.

Metkn

YcTanoBuTe npanopelb, sIKIO NEPIIHi Ui PsIIOK TEPIINKA CTOBIENb BX1IHOTO
IHTEpBaIy MICTUTh 3aroJIOBKU. 3HIMITh MpaNopelb, SKIIO 3aroJIOBKU BIACYTHI; Y
IIbOMY BUTIAJKy MPUAATHI Ha3BH JJIsl JAHUX BUXITHOTO JAiama3oHy OyayTh CTBOPEHI
aBTOMATUYHO.

YpoBeHb HA/1EKHOCTH

3a 3aMOBUYBaHHSM, PIBEHb HAJIMHOCTI BCTAaHOBIIOETHCS piBHUU 95%. Bin
HEOOXITHUM ISl BA3HAYEHHS JOBIPUUX THTEPBATIB I KOe(PIIIEHTIB perpecii.

KoHncranTa - HOJIBL

VYcranoBute mpamopenb, o0 JiHIA perpecii MpoWIuia uepe3 Mmov4aTok
KOOpJMHAT. Y 1IbOMY BUNAJKYy BUJIbHUM WIEH Yy PIBHSHHI perpecii Oyae AOpiBHIOBATH
HYJIIO.

BbixoaHOM HHTEpPBaJ

VYBeniTh MOCUJIaHHA Ha JIIBUM BEpPXHIA OCEpeAOK BHXIJHOTO Jiara3oHy, e
OyayThb MICTUTHCS 3BEIIEHHS TMpo TMOO0yI0BaHy MoJienb perpecii. BinseniTs,
MPUHAWMHI, CIM CTOBMIIB JUIs MiJICYMKOBOIO Jlana3oHy, o O0y/e MICTUTH B COOI:
PE3yNbTaTH AUCTIEPCIMHOTO aHai3y, KOe(IIIEHTH perpecii, CTaHgapTHY MOTPINIHICTh
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oOuncrneHHss Y, CepeaHbOKBAAPATUYHI BIAXWUJEHHS, YHCIO CIOCTEPEKEHb,
CTaHJApPTHI TOTPIMIHOCTI g KoedilieHTiB. Pe3ynbTaTu pillleHHS MOXYTh OYyTH
3anucani Ha HoBblii padounii ucet a6o B HoBylo pa6ouy KHuTY.

OcraTtkn

3aIUIIKA — PI3HUI MDK (DAKTUYHUMHU 3HAYE€HHAMH Y 1 pO3paxOBaHUMH IO
PIBHSIHHIO perpecii 3HAa4YeHHSMU pPE3yJIbTAaTUBHOI O3HAKU. JSIKIIO TOCTaBUTH
«TaJlouKy» Yy BIANOBITHE I0jie, TO OyJe BHUBEACHA TaOMMUI 13 3aJUIIKaMU 1
nependaueHuMHU 3HAYCHHSIMH 3aJIEKHOT 3MIHHOI 11 KOXKHOTO CIIOCTEPEKESHHS.

CranaapTu30BaHHbIE OCTATKH

CraHmapTU30BaHi 3QJIMIIKK BU3HAYAIOTHCS [IJICHHSM KOXXHOTO 3ajMINKy Ha
CEepPEeNHBbOKBAAPATUYHE BIAXWICHHS 3aMuIKiB. OCTaHHS BEJMYMHA BU3HAYAETHCS SIK
KOpIHb KBaJpaTHUM 3 CyMH KBaJpaTiB 3alUIIKIB, SKI JUISATHCS Ha YHCIIO
criocTepekeHs T, MiHyC 1:

& (20)

e =
PR
t=1

7€ e, — CTAaHAAPTU30BAaHUH 3aJIUIIOK; &, — 3AJIMIIOK.

I'paduk ocraTkos

BcranoBute mpamopeils, o0 noOyayBaTH Jiarpamy 3ajlHIIKIB SK (YHKIIIO
KOXKHOT He3aJlexKHO1 3MiHHOi. JIJisi afeKkBaTHOI Moieni perpecii rpadik 3aIHIIKIB HE
MMOBUHEH MaTH TPEH]I.

I'pa¢uk nmoadopa

BceranoBute mpanopenpb, 1mo6 moOyayBaTH JiarpaMy CHOCTEPEKYBaHUX 1
nepeadaueHux 3Ha4eHb Y y (PYHKIIIT KOKHOT HE3aIeKHOT 3MIHHOT,

I'paduk HOpMAJILHON BEPOSATHOCTH

SKI110 BCTAHOBUTH 1I€H Mparnopelb, To OyJe BUBEICHUN rpadik HOPMAIBHOTO
PO3MOILTY.

Huxye npuBoauThCcs po3mM(pOBKA pPE3yNbTaTiB, SIKI BHUIAIOTHCS Y BUJL
HACTYITHUX TaOIUIIb.

Tabmuis 6

PerpeccioHHHAasl CTATHCTHKA

MHOeCTBEHHBIN R — MHOKMHHUI KOE(DILIEHT KOPEJIALlii, TOKa3ye CUITY 3B'A3KYy MIX
pe3ynbTaTUBHUM Y 1 (PAKTOPHUMH O3HAKAMU;

R-kBagpatr — koe(illieHT aeTepMiHalli, MOKa3ye YacTKy AMCIepCli pe3yiabTaTUBHOI
O3HaKM, W0 TMOSACHIOEThCS (PAKTOPHUMM O3HaKamMHu (MOKa3ye Ha CKUIbKKA 3MIHA
pEe3yNbTAaTUBHOI O3HAKH, TOSICHIOETbCA 3MIHOIO (DAKTOPHUX O3HAK); IOKa3zye
HACKUIBKU MOJIEJTb perpecii Kkpaiie MoJielli CEpeTHbOTO;

< 7 . y "
HopwmupoBanseiii R-kBajipaT — yTouHeHHsI R 32 paxyHOK OOJIKY 3MIIIEHHS OIIIHOK
ucriepcii 3aaummKiB i Y;

CranmapTHasi ommOKa — CepeHE KBaJApaTUYHE BIAXWICHHS 3aJUINKIB perpecii
(p13HUL MK (DaKTHYHUM 3HAYEHHSIM Y 1 pO3paxoBaHUM IO PIBHSIHHIO perpecii)

HaOnro/ieHne — 4nciio CoCTepeKeHb.
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Ta0muws 7

Jucnepcuonnwiii ananus

df SS MS F 3naunMocTs F
Perpeccus dfl SS1 MS1
OcTtatok df2 SS2 MS2
Hroro df3 SS3 MS3

df (degree of freedom) — umcio crymneHis BoJIi;
dfl — gmcio koedirieHTiB perpecii 03 BiJIBHOIO YICHA,
df2 — umcmo crocrepekeHb MIHYC YHCIIO KOSOIIIEHTIB perpecii, BKIIOUa0Un

BUILHUI YJICH,

df3 — gmcno cnocTepexens minyc 1.
SS (Sum Square) — cyma KBaapaTiB;
SS1 = SS3 — SS2
SS2 — cyma kBazpatiB BiAXWIEHb 3HaYEHB Y BiJ MOTO PO3PaxyHKOBHUX 3HAYEHBb
IO PIBHSIHHIO perpecii;
SS3 — cyma kBazpaTiB BiIXWJICHB 3HAYEHB Y BiJl HOTO CEPEIHBOI BETUINHH,
MS (Mean Square) — cepeHs cyma KBaJpaTiB;
MS1 = SS1/df1,
MS2 = SS2/df2;
MS3 = SS3/df3;
F — BigHOIICHHS — 31 30UIbIIeHHSAM F, amekBaTHICTh (BiANOBIIHICTH) perpecii
710 00'€KTY, IKUH MOJICTIOETHCS, 30LIIBITYEThHCS;
3HaunMicTh F — HMOBIpHICTD, 3 11 3MEHIIIEHHAM aJIeKBaTHICTh (BIAMOBIIHICT)
perpecii 00'ekTy, KU MOACTIOETHCS, 30UIBIIYEThCS. 3BUYAMHO aJIeKBaTHA MOJICITh
IMOBMHHA MaTH 3HauuMicTh F He Oinbm 0,1.

Ta0muis 8

Koadduruents

CranpaptHas
OIINOKa

t-
CTaTUCTHUKA

P-
3HayeHue

Hwxnue | BepxHue
95% 95%

Y-nepeceueHue

[Tepemennas X1

[Tepemennas X2

B tabnuiii 8 cToBmili MarOTh HACTYITHUN 3MICT:

KoaddunmeHTsl — o11iHKu Koe]iIieHTIB perpecii;

Y — nepeceueHue — pIBHSIHHS perpecii Oy/ie MaTu BUIbHUN YJICH;
[Tepemennas X1 — ominka koedirienTa perpecii mpu X1;
[Tepemennas X2 — omi HKa koedimienta perpecii npu X1, X2 1 1. 1.

CranmapTtHas omMOKa — CEpeIHE KBAJAPATHYHE BIIXWICHHS JUIS OIIHKH

BIIMOBITHOTO KoedillieHTa perpecii,
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t—cTaTuctuka — 3Ha4eHHS t CTATUCTUKY JJI OLIHKU BIAMOBITHOTO KOE(iIli€HTa
perpecii. Bona nopiBHIo€ orliHIll KoedilienTa perpecii, aiJeH0T Ha HOr0 CTaHIapTHY
IOMHUJIKY,

P—3HadyeHne — HMOBIPHICTH TOTO, 1[0 BUIIAJKOBA BEIMUMHA, 110 Ma€ t po3moIin
O11bI1Ie MOTYJIS t — CTATUCTHUKY,;

HactynHi 2 cToBmYMKa BKa3yrOTh HUKHI 1 BEpXHI TpaHulll 95%-Bux JOBIpUUX
IHTEepBAJIIB JJIS IIUPUX 3HAYEHB KOC(]IIIEHTIB perpecii.

HOpSIIlOK BUKOHaAHHHA pOﬁOTI/l

1. BuxoHaTtu KOpeNSAIiMHUI aHaMi3 7S OLIHKH CTYIEHS 3B'SI3KY MOKa3HHKIB:
94acy KpeIUTHOTO 000pOTY, CepeaHii PO3MIP KPEIUTY, TOXOTY.

s oOuuciieHHs: KoedillieHTa KOpemnsii Mbk HabopaMu JaHUX HEOOXiTHO B
MeHi0 CepBHC BUOpaTH KOMaHIy AHAJAHM3 JAHHBIX, 4 B CIHCKY, SIKHWA 3'SBUTHCH,
BuOpaTH myHKT Koppessinus.

Y Excel 2007/2010 nns oGuucieHHs KoedillieHTa Kopessiii HeoOXiTHO B
MeHIo JlanHble BUOpaT AHAIU3 TaHHBIX, a Jaii myHKT Koppessinus.

2. CrtBoputu 0JHOGMAKTOPHY pPErpeciiiHy MOJeNb 3aJeKHOCTI JOXOAY BiJl
TPUBAJIOCTI KPEJAUTHOTO 000POTY, JTIHIMHY 10 perpecopy 1 mapameTpax.

a) [loOynyBatu piBHSHHS perpecii. BusHauntu xoediiieHT aerepminarii, F —
BIIHOILICHHS, CEPE/IHE KBAJAPATUUHE BIAXWUJICHHS 3QJIMINKIB, OI[IHUTU aJCKBATHICTb
MOJIENL.

0) IloOynyBaTu nOBIpYl IHTEpBAIM JJs1 KOEPILIEHTIB perpecii 3 HMOBIPHICTIO
0,95.

4. CtBoputu OararoakTOpHy perpeciiny MoJelb, 110 XapaKTepu3ye
3QJICKHICTB JOXOY BiJl 4acy KPeAUTHOTO 000POTY Ta CEPEIHHOTO PO3MIPY KPEAUTY:

a) [loOynyBaTu JiHIMHY MO mapaMmeTpax 1 perpecopam Mojenb. BuzHauuTu
Koe(imieHT aerepMiHailii, F — BIIHOIICHHS, CEpEIHE KBaApaTHYHE BIAXUIICHHS
3aJIMIIKIB, OLIIHUTH aA€KBAaTHICTb MOJIEII.

0) [loOynyBatu moBipul iHTEpBaIM A1 KOE(DIIIEHTIB perpecii 3 IMOBIPHICTIO
0,95.

B) Bukonatm Te x, mo ¥ y myHKTax a) Ta 0), MOJABIIM B PETPeciio
KBaJpaTUYH1 YWICHH PEerpecopiB. 3poOUTH BHUCHOBOK MPO JOIUIHHICTh BKIIOYCHHS B
MOJIETh JOJIATKOBUX PErPECOPIB.

IIuTaHHs 1A NIATOTOBKH /10 3aXUCTY JIA00OPATOPHOI podoTH

VY yomy noJisirae CyTHICTb pErpeciiHoro aHanmizy?
IIlo Take 3amexHa 3MiHHA?

[Ilo Take He3anekHA 3MIHHA?

[I{o Take pe3yJIbTyrOUnii MPU3HAK?

[Io Take dhakTopHuUii mpu3HaK abo dakTop?

[Ilo Take omHO (hakTOpHA perpeciiiHa MOIeh?
o Take 6ararodakTopHa perpeciiina Moaess?

NogakodPE

33



3micT KoedilieHTa KOpemsiii.

3MicT KoedilieHTa AeTepMiHallii.

Buau perpeciitHux mMojienei.

SIk BU3HAYAIOTHCS 3AJIUILIKH?

Kputepiit ®imepa. Ilo Bin nokasye? Sk #oro Bu3HauuTU?

SIx BU3HAYUTH aJIEKBATHICTh MOJIEJIb?

Sk 3aBaHTaXUTH HagOya0By EXCel Anajm3 TaHHBIX?

Kpurepiii Crpronenta. llo Bin nmokasye? Sk itoro Bu3Hauutu?

[Ilo o3Ha4a€e 3HAUMMICTH OyAb-sIKOTO KoedirieHTa perpecii?

0. SIx BU3HAYNTH 3HAYUMICTH TTAPaMETPIB PIBHSIHHS perpecii?

11. Onmcaru HanOynoBy Excel Perpeccus.

12. 1o Take F-BimHOMICHHS?

13. 1o moka3ye 3nauumocmo F'y Tabmuii Jucnepcuonnuiii anaiuz Haa0y10By
Perpeccus?

14. o Take Cmandapmuas owudka Tabmuii PerpeccmoHHasi cTaTHCTHKA
Ha0ynoBu Perpeccusi?

15. Oncaru HanoynoBy Excel Koppensiius.

16. Ilo take R-kBaapar Tabmwmii PerpeccMoHHasi craTHcTHMKAa HaaAO0yI0BU
Perpeccus?

17. o Take KopesIiiiHa MaTpUIIs?

18. lllo Taxke MHuoxecTBeHHBIH R Tabmuii PerpeccuoHHasi cTaTHCTHKA
HanOynoBu Perpeccus?

19. V gaxux Mexax 3MIHIOETBCS KOe(IIi€HT KOPesIii?

HoOoo~NoOkwWNE
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3.9 MeToanuni pexomeHnaaiii 10 JadoparopHoi podoru Ne 9 (STAT-9).

Tema: 3actocyBaHHs paHroBoro koedimienta kopemsiii CrnupMeHa s
BHU3HAUYCHHS CTYIICHS MOTOHKEHOCTI TyMOK €KCTIepTiB.

O0’€eKT: CTaTUCTUYHI JaHI.

IIpenmeT: eKCIIEpTHUM aHANI3 CTATUCTUYHUX JaHUX.

Meta po0oTH: BU3HAUYEHHS CTYIEHS IMOTO/KEHOCTI JYMOK EKCIEpTiB IMpH
OpPraHOJENTUYHOMY KOHTPOJI1 SIKOCTI MPOAYKIIIi.

Buxinni nani: Tabmmns Ne 9 y nonarky 9 (crop. 65).

TeopeTnuHi M010:KeHHSA

OpraHoNenTHYHUM KOHTPOJEM HA3WBAEThCS KOHTPOJIb, 3aCHOBAaHUN Ha
opraHax MoOYyTTiB JIFOJIMHU, TOOTO HA OIIHII CMaKy, 3BYKY, 3amaxy, NpuBaOJIMBOCTI 1
T. A. llel BUA KOHTPOJIIO 3aCTOCOBYETHCA 30KpeMa, IMPHU OIIHII JOPOTOIIHHUX
KaMmeHIB. Y naHiil mabopaTopHiii poOOTI BUKOPUCTOBYIOTHCS PE3YJIbTaTH MEPEBIPKU
TMIEPJIMH.

Koedimient kopensmii panriB (koedimieHT CrimpmeHa) po3paxoBYEThCS 3a
dbopmyIioro (17151 BUMTAJIKY, KOJIM HEMAE 3B’ 3aHUX PAHTIB):

_, 52d. (21)
n(n -1

ne di? — KBajpat Pi3HULI PaHIiB; N — YHCIIO CIIOCTEPEKEHb (IHCIIO IIap PAHTIB).

Koedimient CnupmeHa mnpuiiMae Oynab-sKi 3Ha4eHHs B iHTepBami [-1; 1].
3HaunMicTh KoedilieHTa Kopensii panrie CriupMeHa mepeBipseTbcss Ha OCHOBI t-
kputepito CrprofeHTa. Po3paxyHKOBE 3HAUCHHS KPUTEPII0 BU3HAYAETHCA 32
dhopmyIioro

(22)

3HadyeHHs KoedilieHTa KOpemsiii BBAXKAEThCS CTATUCTUYHO ICTOTHUM, SIKIIO

tp =ty
ITocTaHoBKa 3aBJaHHA

JlaHo: 6anu eKkcrepTiB, K1 OIMIHIOBAIN TIEPJIMHHU.

Busznauuru: panroBuii koedimienT kopemsmii CrnupmeHa myis oOYUCICHHS
CTYNEHl TOTOJDKEHOCTI JYMOK €KCIEepTiB Ta 3pOoOUTH BHCHOBOK TMpO HOTO
CTaTUCTUYHY 3HAYUMICTh.

IHopsinox BUKOHAHHSI pO0OTH

1. CrBoputu y cBOeMy Kartajo3l ¢aia 3a JOMOMOror TabJIUYHOTO
nporiecopa Excel 3 Tabmuii 9 noxgarky 9.

35



2. OO6uncnutH pizHHUItO paHriB d;, i =1, n (N = 10) i ixHi KkBagpaTn diz.

3. O6uncnutu KoedirieHT Kopesii panrie CiupMeHa p.

4. Tlo BennuuHi p 3HAWTH 3HAYEHHS {-CTATUCTHUKHU.

5. 3mnaiitu 3HauenHs t,(N-2) o p = 0,01 3a nonomororo Macrtepa ¢yHkumii
y Excel 1 3poOuTy BHCHOBOK NP0 CTAaTHUCTUYHO 3HAUYMMY BEJIUYUHY P, CTYIIHb

OJIM3BKOCT1 PAaHKUPOBOK JIBOX €KCIIEPTIB.
p=0,85, t,(n-2)=t; 001(8)=3,355, t=4,54 (23)

IuTanHs 19 NiATOTOBKM 10 3aXHCTY JIa0OPATOPHOI podoTH

1. 'V sxux mexax 3MIHIOEThCS KoeditieHT kopesimii Crimpmena?

2. YoMy HE MOXKIIUBO 3aCTOCOBYBATH 3BUYAITHI KOE(ILIEHTH KOPETALii, KOJIU
JaHl paHXUpyBaHi?

3. Sk BuU3HAUA€THCA 3HAYUMICTb PAHTOBOTO  KOEQIIIEHT  KOPEJSIii
Cnupmena?

4, SIxi miactaBud JUI BU3HAYEHHsS 3HAYMMOCTI PAHTOBOro KoedilieHTa
kopessii Crimpmena?

5. Slki Bu 3Haete e paHroBi KOe(ilieHTH KOPEIISIi?
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3.10 MeToanyHi pekomeHnaauii 10 JadopaTopuoi poooru Ne 10 (STAT-10).

Tema: 3acTtocyBaHHsS perpeciiHOro aHajizy JUIsl ONUCY IOJIHOMIaIbHOIO
TpPEeH/Ia PSITY TUHAMIKH.

OO0’€exT: psu TUHAMIKH.

IIpeamet: MeTOM BUILJICHHS TPEH/IIB PAAIB TUHAMIKH.

MeTta po6oTH: 1o0y10Ba MOJIHOMIAIBHOTO TPEH/IA PSATY JUHAMIKH.

Buxigni gani: Tadmmnsg Ne 10 y mogarky 10 (ctop. 66) ado daiur Stat_10.xls.

TeopeTnuHi M010:KeHHSA

[Iporiec po3BUTKY, pyXy COIIAIBHO-€KOHOMIYHUX SIBHIN y Yaci B CTaTHCTHIII
MPUIHATO HA3WBATH OuHamixoro. JIns BigoOpakeHHS IWHAMIKH OyAyIOTb psaou
Ounamiky (XpOHOJIOT1YH1, YaCOBI), 1110 SBJISIIOTH COOOI0 PSAIM 3HAYEHb CTATUCTUYHOTO
MOKa3HUKA, 10 3MIHIOIOTHCS B Yaci, pO3TAIIOBAHUX Y XPOHOJOTIYHOMY MOPSKY.

Tpeno — noOBroTpuBajga KOMIIOHEHTAa YacOBOTO psy, IO XapaKTepusye
TEHJICHIIII0 HOTO PO3BUTKY.
Tenoenyiss — OCHOBHUW HamNpsM PO3BUTKY OINKCYETHCS AaHATITHYHO 3a

JI0TIOMOT 010 Jieakoi GyHKIi. [{ro QpyHKIIIt0 Ha3MBaIOTH PIBHSIHHSAM TPEHIY.

Po3paxyHOK mapameTpiB piBHSHHS TPEHIY POOUTHCS METOJOM HaWMEHIINX
KBaJpAaTiB.

[cHyIOTB pi3HI clTOCOOM BUILIEHHS TPEHY.

Haii6G11bp11 nommpeHuil TpeH CEPEIHbOrO PIBHS, SIKHUl BUKOPUCTOBYETHCS IS
MIPOTHO3YBaHHS TNOBEAIHKM PIBHIB 4acoBOro psiay. HasBHICTE TpeHIy CepemHbOro
PIBHSI MOYXKHA BCTAHOBUTH I'paiuHUM CIIOCOOOM.

€ Takox cnocid KoB3Koi cepeiHboi. Crocid mojsirae B 0OYMCIEHHI CepeIHbOI
BEJIMYMHM B OKOJHMIMX KOXXHOI TOYKM 4YacOBOrO psay. 3 LIE0 METOI0
BCTAHOBJIIOETHCS 1HTEPBAJ 3IJIAJKyBaHHS, YCEPEIUH] SIKOTO BU3HAYAETHCS CEPEIHE
3Ha4YeHHs pAAy. SIK BUKOPHCTOBYBAaTH Lie METOJ 3a Jomomoror cepenoBuiia MS
Excel onncano y TekcTi 1abopaTopHOi poOOTH.

OcHoBHA MeTa JaHid poOOTI HABYUTHUCS BUKOPUCTOBYBATH METO]| BUILICHHS
TPEH]y 3a IOTIOMOT'OI0 TIOJITHOMY.

binemr neranpHO nuBuch nociOHnk Kommnerotepras cratucruka. Kopxun A. C.,
Munaxkosa E. I1. Yacts 1. I'naBa 15. (2).

ITocranoBKa 3aBJaHHSHA
JlaHo: 00CSTH BXKUBAHHS M’ SICHUX MPOAYKTIB (BKJIFOUAIOYM NTHINIO Ta pudy) B
¢ynTax Ha qymy Hacenenns y CLIA y 1919-1941 pp.

BuzHauuTH: mosiHOMIanbHI TpeHAu 1-ro, 2-ro 1 3-ro mopsakiB. BuOpatu
HaWKpaiui 1 10 HbOMY 3pOOUTH TTPOTHO3 Ha 3 POKHU.
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IHopsnok BUKOHAHHA Po0OTH

1. CkomiroBaty BuxigHi maxi 3 ¢aitry Stat 10.xls y cBoro pobouy kHUTY ab0
tabmuio Ne 10 y nomatky 10.

2. Bi3yalbHO BHW3HAYUTH HAasSBHICTH TpeHAa. JlJIs mMbOro po3OWTH BUXITHHMA
yacoBUU psizl HA 3 1HTEpBaU (OPIEHTOBHO):

1919-1927 p.,

1928-1938 p.,

1939-1941 p.

3HalTH cepe/lHE 3HAYEHHSA B KOXKHIM 1HTEpBall 4acOBOIO PSLY 1 MOPIBHITH
HACKUJIbKM BOHH BIJIPI3HAIOTHCS IPYT BiJ JIpyra.

3. 3MIaguTH YacoBHM psJI METOJOM KOB3KOi TPHOXWICHOI CEepeIHbOi 3a
aormomMororo nyHkty MeHio CepBuc/Anann3 nanabix/CKoJib3sinee cpeaHee B Excel
2003 3 metoro BuszHaueHHs Tpenay. B Excel 2007/2010 3a 101oMOror0 myHKTY MEHIO
Jannble/ Anain3 1aHHbIX/ CKOJIB3sI1IIee CpeIHee.

4. TlocnmigoBHO MO0y yBaTH MOMIHOMIANBHI TpeHAU 1-T10, 2-T10 1 3-T0 MOPSIAKIB
3a JI0NOMOTor0 yHKTY MeHI0 CepBuc/Anain3 nannbix/Perpeccus as Excel 2003
a00 3a J01MOMOror MyHKTy MeHIO Jlannbie/ AHaim3 nanubix/Perpeccus s Excel
2007/2010. Bubpatu TpeHx i3 HAfMEHIIOK AUCIEpCielo 3anumKiB S°. IIpi mo6ynosi
TPEHIIB K apryMeHT OpaTH MopsIKOBU HOMep poky t =1, 2, 3...

5. IlocnimoBHO MOOYIyBaTH MOJIHOMIAIBHI TPeHAU 1-T0, 2-T0 1 3-T0 MOPSAJIKIB
3a nonomoroto Gynkuii JMHEHH Macrepa dyHKmmii.

6. [loOynyBaTu pgiarpamy BUXIZHOTO BapialifHOTO psay 3a JOIMOMOTOIO
Macrepa auarpamm. Bun niarpamun — KpankoBa. Ha rpadiky nomatu miHii
HACTYyMHUX TPEHIB: MOJIHOMIB 1-r0, 2-T0 1 3-T0 MOPSAAKIB, PIBHSHHS IIUX TPEHIB Ta
koedirieHnT anmpokcumariii. BusHaunTH SIKUil 3 WX TPEH 1B HAMOUIBIII TOYHO OIMHUCYE
BUXITHI naui.

7. 1o 0OpaHOMY TpPEHAY CKJIACTH MporHo3 st t = T+1, T+2, T+3, ne T=23 —
OCTaHHIH 4JIieH 4acoBoro psaay B Tadnuil. [Iporno3 o0uunciroerses 3a popmynamu:

X141 :a0+al(T+l)+a2(T+1)2+a3(T+l)3’ (24)
X7, = Agtay(T+2)+ay(T+2) +as(T+2)°%, (25)
XT3 = dgtay(T+3)+ay(T+3)*+as(T+3)° (26)

8. OO0umcnuTH JOBIpUMA 1IHTEPBAJ JJIsi IPOTHO31B 3a (HOPMYJIOLO:

Xratt,s, Xy £t,S, Xqu3Etgs, (27)

ne t, — 100% xpanka t posnoainy (y3saru p=0,05). Uucno ctynenis Boui t posznoniny
nopiBHroe T — Q - 1, ne q — cTymiHp momHoMa. Benwuuna t, 3HaxXoguTHCA 3a
nonomoroo Macrepa ¢pynkumii B Excel (¢pynkuiss CTBIOAPACIHIOBP). [Iporuos
1 fioro noBipumii iHTEpBaN 3aHeCTH B Ta0m. 9.

38



Tadomurs 9

HuxHs rpaHuiis 10Bipyoro BepxHst rpanuiis 10Bipyoro

Hac 1HTEepBaIY JJIsI IPOTHO3Y IIporros 1HTEpBaJIy JJIsI IPOTHO3Y

. . * . . . .
7. TloOymyBatu rpadik mporuosiB Xt,q, | =1,2,3 ta ix moBipunx iHTEpBaIiB.
8. IlpoanamizyBaTu OTpUMaHHM PE3yNIbTaT.

IuTanHs 19 NiATOTOBKH /10 3aXMCTYy JIa00OPATOPHOL podoTH

[Ilo Take Tpena?

Kpurepii Bubopy Hailkpanioro TpeHmay.

Sk 3aBanTaxuTH Qynxio JAHERH?

Cunrakcuc ¢ynxuii JUHEAH.

OmmcaTu pe3yasTatn ¢yHKiio JAHEWH.

Sk nonatu diHit0 TpeHAY Ha rpadik?

Sk 3po6UTH MPOTHO3 HA Jlarpami?

[ITo Take R"2 Ha miarpami?

Sxy piarpamy HEOOXiTHO BHUKOPHUCTOBYBATH JUIsi TOOYIOBH 3aleKHUX
BEJINYMH?

10. ®opmyna oO6UMCACHHS JOBIPUOTO iHTEPBATY.

11. Ik 13 JAeKIIbKOX TpeHAIB BHOpaTH HaMkpaliuii 3a pe3yJbTaTaMu
HanOynoBu Perpeccus?

12. SIx 13 mekimpKOX TPeHIIB BHOpaTH HaillKpamui 3a pe3yiapTaTamu (QyHKIIi1
JIMHENH?

13. Sk i3 AeKiIpbKOX TPEHMIB BUOpaTH HaWKpalmii Ha MiACTaBl MOOYIOBaHUX
Jiiarpam 3 JI0JaHOI0 Ha HUX JITHIEI0 TPeHAY?

14. SIx 3r7aguTH Y9acOBHH PsiI METOJOM KOB3KOI TPHbOXWICHOI CEepeIHbOi y
cepenouii MS Excel?

15. Uu MOXITMBO OMKUCATH TOYHO TPEHIOM Psii TUHAMIKHU?

16. YoMy myxe pIIKO 3aCTOCOBYETHCS OMUC TPEHIIOM IOJIIHOMOM, TMOPSIOK
SIKOT'O BHUILIE TPETHOTO?

17. SIxkmii  pozain CTaTUCTUKH 3aCTOCOBY€ETHCS IS BU3HAUYCHHA
MOJIIHOMIaJIbHOTO TPEHTY?

CoNoOkRWNE
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3.11 MeToanyHi pekomeHnaauii 10 Jadopatopuoi poooru Ne 11 (STAT-11).

Tema: 3rmamkyBaHHS 1 T[POTHO3YBAaHHS  YacOBOTO  PSAIy  METOAOM
€KCIIOHEHTHOTO 3TJ1aJ[)KyBaHHS.

OO0’€eKT: psiiu TUHAMIKH.

IIpeameTt: MeToIM BUAICHHS TPEHIB PSI/IIB TUHAMIKH.

Meta po6oTH: 3ria)KyBaHHS Ta MPOTHO3YBAHHS PSAIB IUHAMIKH.

Buxigni gani: ta0bmmns Ne 11.1 (1-i Bapianr ), Tadbmuns 11.2 (2-i BapiaHT) y
nogatky 11 (ctop. 67), a Takoxx Tabmuili ¢aitry Stat_11.xIS 3rigHO CBOTO BapiaHTy.

TeopeTnuHi MOJI0KEeHHS

OmuuM 3 [OpocTHX 1 HAWOUIBII BIJOMHUX METOJIB  3TJIQJDKYBaHHS 1
IIPOTHO3YBAHHS YacOBOT'O PSIY € METOJ €KCIIOHEHTHOTO 3riaukyBanHs. Lleit meron
MoJIsiTae  y  3TJIAJDKYBaHHS IMOYATKOBUX JIAHWX EKCIIOHEHTHOIO (YHKINEI0 3a
JOTIOMOTOK0 (POpMYJIH

St+1= a X¢+(1- a)st t=1,2,3,...n (28)
e S; - 3HAYEHHS EKCIIOHEHTHOI cepeaHboi y MOMEHT uvacy t, o - dakrop
sranamkyBaHHs. 0 < o < 1. @axmopom 32ena0xcysantsi Ha3UBAETHCS KOPETYIOUM
(dakTop (KOHCTaHTa 3IJIAJKyBaHHA), SKAW MIHIMI3yE HECTaOUIBHICTh JaHHUX
reHEpaJIbHO1 CYKYITHOCTI. 3HaueHHs (pakTopa 3a 3aMOoBUyBaHHsM JopiBHIOe 0,3. Jlns
KOHCTAHTH 3IJIaJDKYBaHHS HaWOUIbIN mpuaaTHUMU € 3HadyeHHs Big 0,2 go 0,3. Ll
3HAQYCHHS MMOKAa3yIOTh, 110 MTOMUJIKA TTOTOYHOI'O MPOrHO3Y BCTAHOBJICHA HA PIBHI Bij
20 o 30 BiACOTKIB MOMIJIKH MTONIEPEAHBOTO MPorHo3y. OntuMmanbsHuM € o = 0,2-0,3.

binemr neranpHO nuBuCh nociOHuk Kommerotepras cratuctuka. Kopxun A. C.,
Munakosa E. I1. Yacts 1. I'maBa 15. [2].

IlocTaHoBKA 3aBIAHHSA

JMano: moaenHuit kypce akuii ¢pipmu IBM B nonapax (1-it BapiaHT);
IIO/ICHHI I[IHK HA 30J10TO Ha JIOHIOHCHKOMY PUHKY, J0J1ap 3a YHIIi0 (2-
1 BapiaHT).
Bu3zHauMTH. TpEHJ METOJOM EKCIIOHEHTHOTO 3IJIa/UKyBaHHS Ta 3pOOUTH
MPOTHO3 Ha 3 MepioAl BOEPE.

IHopsinoxk BUKOHAHHS pOo0OTH

1. CkomitoBatu TaOJMIIO 3 BUXIIHUMHU JAHUMH Yy BIAMOBITHOCTI 31 CBOIM
BapiaHTOM Yy CBOIO p0OOYY KHUTY.

2. 3rIaguTH YacoBHM psAJ METOAOM E€KCIIOHEHTHOTO 3IJIaJKYBaHHSA IS
PI3HUX 3HAYE€Hb KOHCTAHTH 3IJIaJKyBaHHS O BIAMOBIAHO 10 Ghopmyiu (28).

Po3paxyHku poOutu ciig  3a JOMNOMOIOK IMYHKTY MEHIO AHaJIU3
AAHHBIX/DKCIOHEHIIUAJIbLHOE criaakuBanue 11 Excel 2003.
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B Excel 2007/2010 3a pgomomororo myHKTY MeHO JlaHHble/AHATU3

JTAHHBIX/JKCIOHEHIIHAJIBLHOE CIJIaKUBaHHue.
Y BikHI JKCHOHEHUHAJbHOE CIJA)KMBAHWE BCTAaHOBUTH  HACTYITHI

napamMeTpHu:
e vy noji BxogHoil uHTepBaJ — Jiana3oH KIITHHOK, JI€ 3HAXOJUThCS I[€HA
Xt
e vy noJi PakTop 3aTyXaHus — GakTop 3riIaHKyBaHHS (.
e y moni BbIXogHOW WHTepBaJd — KIITHHKY, J¢ Oylae 3HaXxOJUThCs
pe3yJbTar.

MOXIMBO TakKOXX YCTaHOBHTH TIpamopers, mobd mnolOymyBatu yOymaoBaHy
miarpamy /Ui (pakTHUHUX 1 TPOTHO30BAHUX 3HAUECHb.

MOXIIMBO yCTaHOBHTH TMparoperb, M00 BKIIOYATH Yy BUXITHUN diama3oH
CTOBIEIb CTAHJAPTHUX TIOTPINIHOCTEH, a 3HATH TMparopenb, 00 OAepKaTH
BUXIIHMI Jiama3oH y BHUJl OJHOTO CTOBIIS 0O€3 3HAauYeHb CTaHAAPTHHUX
MOTPIITHOCTEH.

&

JKCNoH EHUWMANBHOE CrAasMBEaHNE

BxoAHbIE A&HHBIE
K

b

|

BxoaHOM MHTEDEAN:
OTMeHa

DaKTOp 3aTYXaHWA:
MeTkuK Cnpaeka

MapaMeTpel BLIB0AE

)

ﬁ"i

B0 AHOMA MHTEPEAN:
Hoseit paboumin macT:

Hoean pabodyas KHWra

Brigoa rpadwka CTEHAAPTHLIE NOrPELHOCTI

Puc. 3. BikHO DKCIIOHeHIIMAJIBLHOE CIJIAJKUBAHUE.

OyHKITIS IKCHOHEHIIHAIBbHOE CIUIaKUBAHNME TIPU3HAYAETHCS TSI PO3PAXYHKY
3HAUYCHHS Ha OCHOBI TPOTHO3Y IS TONMEPEIHBOTO TEPIOTy, CKOPEroBaHOTO 3
ypaxyBaHHSAM TMOTPINTHOCTEH y 1bOMY TPOTrHO3l. BUKOPHCTOBYE KOHCTaHTY
3rJa/KyBaHHS O, 32 3HAUYCHHSM BEJIMYMHU $IKOI BH3HAYA€, HACKUIBKUA CHIIBHO
BIUTMBAIOThH Ha MPOTHO3M MOTPIINIHOCTI B TOTIEPETHHOMY IPOTHO31.

3. ITloOymyBaT mpOrHo3 Ha TPU KPOKH BIIepe 715l 3HAUYEHb

t=T+1, T+2, T+3, ne T = 30

4. TlopiBHATH pe3yNbTaTH MPOTHO3Y 3 (GAaKTUUYHUMHU JaHUMU (I71s1 BapiaHTta |
auB. Tabm. 11.3, misa BapianTa 2 aus. Ta0m. 11.4).

5. 3pobutH aHai3 po3paxOBaHUX MPOTHO3IB.
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(28)?

IuTanHs A9 NiATOTOBKHM 10 3aXHCTY JIA00OPATOPHOI podoTH

1. Sk 3rmaguTH 4YacoBUU P METOJOM EKCIOHEHTHOrO 3TJIaKyBaHHS Y
cepenosui MS Excel?
2. 3a saxkor0 (QOpMYINIOI0 3TIaJUTH YacOBUH pPsAJ METOJOM EKCIIOHEHTHOIO
3rJ1aJI)KyBaHHS?
3. o xapaktepusye (hakTop 3aTyxaHHs?
4. VY sKuX Mexax 3MIHIOEThCS (aKTOp 3aTyXaHHS?
5. SIki pekOMEHAYETHCS 3aCTOCOBYBATH BEITMYMHU TIApaMETPy 3aTyXaHHS?
6. ¥  sgxkux  BUNAAKaX  KOPUCTYIOTBCS ~ METOJOM  ©KCIIOHEHTHOTO
3rIa/KyBaHHS?
7. SIKy OIIHKY TpEHAY Ja€ METOJ E€KCIOHEHTHOTO 3TJIa/)KyBaHHS (3MIICHY
YU HE3MIIEHY)?
8. Bin ckiIbKOX MapaMeTpiB 3aJIEKUTh EKCIIOHEHTHE CEpeTHE?
9. ®opmymna (28) €
® DI3HUIICBUM PIBHSHHSM;
o U}IPIHIINHIM PIBHIHHSM;
e anreOpaiyHUM PIBHSHHSAM.
10.Buxoasum 3 SKMX YMOB BCTAHOBJICHI TPAHUII JJIs TIapaMeTpy o y GopMmyti
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3.12 MeTonnuHi pekomeHnaauii 10 Jadopatopuoi podoru Ne 12 (STAT-12).

Tema: BusHaueHHs BIUIMBY pI3HUX (AKTOPIiB HaA JUHAMIKY TOKa3HUKIB
TOProOBEJILHOTO MiAMPUEMCTBA 3a JIOMTOMOTOI0 1HJEKCIB.

OO0’€eKT: CTAaTUCTUYHI JaHI.

IIpeamet: MeToau 0O0UYMCIICHHS CTATUCTUYHUX 1HJIEKCIB.

MeTta po060oTH: 00UnCIeHHS 1HANBIIyaIbHUX 1 arperaTHUX 1H/ICKCIB.

Buxinni nani: Tabmumi Ne 12.1 (BapianT 1), Ne 12.2 (Bapiant 2) y nogatky 12
(ctop. 68).

TeopeTnuHi M010:KeHHSA

Inoexc — BIIHOCHA BENWYHMHA, SIKa XapaKTepU3ye 3MiHY sBHUIIA B yaci abo B
npocTopi. IHAEKCH MIAPO3AUIAIOTECA Ha KinbkicHi i sxicHi.Kinvkicui inoexcu —
iHAeKcH (Gi3udHOTrO 00'eMy (00'eMH TPOAYKINi, TOBApooOIry). [HAEKCH KUIbKICHUX
MOKa3HUKIB BIIOOPAXKYIOTh XapaKTEPUCTUKY KUIBKICHOT 3MIHM TOro a0 1HIIIOTO
SBUIIIA, SIKA BUPAXKAETHCS B IEBHUX OJIUHUIISAX BUMIPY. [HOeKcU AKICHUX NOKA3HUKIG —
1HJEKCH I11H, COOIBapTOCTi, MPOAYKTUBHOCTI Tpalri. Y TakKuX I1HAEKCAaX MICTHUThCS
XapaKTEPUCTHUKA 3MIHU SKICHOT O3HAKH.

[HAEeKCH TaKOXK PO3AUISIOTHCS HA IHOUBIOYANbHI TA a2pe2amHui.

[HaMBIAyanbHI BUKOPUCTOBYIOTHCS JJIS TOPIBHSHHS OJHOPIJHUX MOKA3HUKIB.
ArperatHi XapakTEpHU3yIOThb 3MIHY CYKYMHOCTI, J0O $IKOi BIJHOCSITBCS PI3HOPIJIHI
€JIEMEHTH.

Y cTatucTuIll BUKOPUCTOBYIOTHCSI HACTYIHI MO3HAYEHHS:

( — KUIBKICTh NPOAYKIIi B HATYPAJTILHOMY BUTJISAIL

p — wiHa,

Z — coO1BapTICTb.

Kinvxichi inoexcu
InousioyanvHutl iHAEKC (H13UMIHOTO 00CITY

4 (29)

fie (| — KUIBKICTB IPOJYKIUIT y 6a3ucHOMY mepiozi,
ql — KUTBKICTh IPOAYKIIi y 3BITHOMY HEPIO/I].

Aepecammui iHIEKCH (I3UIHOTO 00CITY
Innexc Ilaame

W_gdd
" Ypq

Innexc Jlacneripeca

(30)
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W_gw¢
L Ypd

ne p? — I1iHa I-ro ToBapy y 3BITHOMY IEPio/i;

(31)

1 . . ee . . [ . .
(. — KUIbKiCTb MPOAYKUIT y 3BITHOMY mepioi (¥oro Bara B ibOMy Tepioi);

0 . - . .
P — wiHa I-ro ToBapy B 0a3sMCHOMY MEepIOJi;

I

0 . . ... . - o . .
( — KiIbKiCTh IPOAYKLil B 6a3MCHOMY mepiozi (Horo Bara B ibOMy MEPIOJi).

I

ArperatHi iHAEKCH (I3UUHOTO 00CITY MOKAa3yIOTh, Y CKUIBKH Pa3iB 3MIHUTHCS
BapTICTh MPOYKIIii (TOBapooOir) i3-3a 3MiHH 00'eMy.
AxkicHi indekcu
InousioyanvHuti 1HAEKC IMiH

= (32)
p

ne po — I[iHa IPOYKIli y 0a3ucHOMY Tepioi,

P~ — LiHa IPOAYKIII Y 3BITHOMY MEPIOAL.

Aepecamui 1HACKCH II1H
Innexc Ilamie

, 2pq

I, =" — (33)
> plq
Innexc Jlacnerpeca
n 1 0
, =hq,
|, = e (34)

Tp
i=1 Pl
ArperatHi 1HJIEKCH I[iH TOKa3ylOTh, B CKUIbBKH pa3iB 3MIHUTHCS BapTICTh
MPOYKIii (TOBapoOoOir) 13-3a 3MIHH i IIHHU.
3seodenuii inoexc eapmocmi mosapy (mosapoobizy)

2P

n o ihi
I P Z“: 0_0
> p g
3BefieHUI 1HAEKC BapTOCTI TOBapy (TOBapooOiry) moOKa3ye BiJHOUICHHS
BAapTOCTI TOBapy y 3BITHOMY Iepioai (y LIHAX LOTO Mepioay) J0 BapTOCTI TOBAPY B

nepioil, 3 SKUM BUPOOJIE€THCA MOPIBHAHHSA (Y LIHAX TOTO NEPIOY).
3 IbOr0 BUXOJUTH HACTYIMHA GopMyIia

(35)
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17 17 JI JI 17 JI JI 17

Ip.lq= p.Iq=Ip.Iq=Ip.Iq=Ipq (36)
1 JI

Ip.lqzlpq (37)

n n
AGcomoTHa 3MiHa Apg =) p?qll -> p?q? PO3IUTSIETHCS HA IB1 CKJIA/I0BI:
i=1 i=1

33 paXyHOK 3MiHH IIHH Ap = ) plq1 > p0 q1
=R

Ta 33 PaXyHOK 3MiHH ()i3UgHOr0 00CATy Aq =) p:) qll - p:)q:)
i=1 i=1

ITocTanoBka 3aBAaHHA

JlaHo: TOBapooOIr MOJIOYHUX TPOIYKTIB Ta M’sica y TOPTrOBEILHOMY
M1IITPUEMCTBI.

BuzHauuTH: iHIMBiAyaldbHI 1 arperaTHi 1HACKCH. 3pOOUTH BHUCHOBOK IIOJIO
BIUTMBY Pi3HUX (AaKTOPIB HA AUHAMIKY TOKAa3HHUKIB TOPTOBEIHLHOTO MIANPUEMCTBA.

IHopsinoxk BUKOHAHHS po0OTH

1. BusHauuTu arperaTHUi i1HJAEKC IIIH MOJIOYHOI Ta M SCHOI MPOAYKIIi 3a
dbopmyitoro (33).

2. BusHauuTH arperatHuil iHAEKC (I3MUYHOTO 00CATY TOBapOOOITy MOJIOUYHOI
Ta M’SICHOT IPOAYKIIii 3a popmyioro (31).

3. BusHauuTH 3BeJICHHI iHIEKC BaApTOCTI TOBapy 3a popmysioro (35).

PesynpTaTn po3paxyHkis 3aHectd B Taou. 10.

4. Bu3HayuTH €KOHOMIIO (JOJIATKOBI BUTPATH HACEJIEHHS) Yyepe3 3MIHY LIHHU 1
¢13u4HOro 00CATY TOBapooOiry. EKoHOMISI BU3HAYAIOTHCA SK PI3HULS YMCEIbHUKA 1
3HAMEHHHUKA BIJIMOBIIHOTO arperaTHoro iHaekcy. Pe3ynbrarel 3anectu B Tadm. 11.

Tabmurs 10
HaiimenyBaHHs ArperatHi 1HIEKCH
MPOYKITIT Hian ®di3ugHOr0 006CATY Bapricuuii
MoouH1
M'sacHi
Tabmuua 11
ExoHoMist (0aTKOBI BUTPATHU HACEIICHHS)
o . . . 33 PaxXyHOK 3MIHH:
HaitmenyBanns |bazucHuii |[lorounnii 3miHa inm pBa}r’E
po il i i i i
POJTYKIT nepio nepios TOBapOOOITyY MOTOTHIX | MomouHIX u,um B;am
) . | M’gca| w™’dca
MPOAYKTIB | MPOAYKTIB
ToBapooOir:
MOJIOYHUX
) X X X X X
MIPOIYKTIB
m’sca X X X X X
3araapHuNR
) X X X X X X X
TOBapooOir
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Hpumitka. VY T1abn. 11 3HakoM «X» Big3HA4YeHI BEIUYHHH, IO
PO3pPaxoOBYIOTHCS.
Ilepesipka: Cyma BennuuH y rpagax 5-8 MoBMHHA JOPIBHIOBAaTH BEJIUYMHI B

rpadi 4.
IIuTaHHs A5 NIATOTOBKM /10 3aXUCTY JIa00OPATOPHOI podoTH

1. Bu3HadeHHS CTAaTUCTUYHOTO 1HACKCY?

2. Bumm 1HEEKCIB Yy 3aJ€XKHOCTI B BJIACTHBOCTEH BEIMYMH, IO
1HIACKCYIOThCS?
[I{o xapakTepu3ylOTh 1HAWBIyalbHI IHAESKCH?
B sxux BUMagKax 3aCTOCOBYIOThCA arperaTHi iHAeKcH?
[Ilo xapakTepusye arperaTHUH 1HIACKC IiH?
[Ilo xapakTepusye arperaTHu# iHAeKC Pi3UIHOTO 00CATY?
[Ilo xapakTepusye BapTICHUN arperaTHUM 1HIEKC?
SAka 3anexHicTh MiXk iHAeKkcamu [Taamre ta Jlacneipeca?

9. Sk poskiamaeTbcs 3MiHA 3BEJICHOTO 1HJEKCY BapTOCTI Ha 3MIHY IIIH Ta

¢b13udHOrO 00CSTY?

0N OhW
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3.13 MeToanyHi pekomeHnaauii 10 Jadopatopuoi poooru Ne 13 (STAT-13).

Tema: O6uucnenns 3BeaeHoro iHaekcy crnoxuBuux iH (ICII) 3a perioHom
(obmacTio).

OO0’€KT: CTAaTUCTHUYHI JTaHI.

Ipeamer: MeTo M OOYUCIICHHS CTATUCTUYHUX 1HJICKCIB.

Meta podoTu: obuncieHHs iHaekciB croxkuBunx I1iH (ICLT).

Buxinui gani 3Haxoguthcs y tabmumsax 13.1, 13.4, 13.7, 13.10, a Tabmumi s
3aHECEHHS Pe3yJIbTaTiB PO3paxyHKIB 3HaXOAUThCs y Tabmuipix 13.2-13.3, 13.5-13.6,
13.8-13.9, 13.11-13.12 noxatky 13 (cTop. 69) abo y daiini Stat_13.xIs.

TeopeTnuHi MoJ10:KeHHS

1. CepenHpo3BaxkeHe apu(METHUYHE I[IHM 110 PETIOHY pO3pPaXxOBYEThCSA 3a
hopmyIioro:

ﬁjzlz:;Pljdl (38)

Je P, — LiHA B I-Tim paiioni, j-oro ToBapy (mociyru), (J, — 4acTKa YHCENIBHOCTI

HacesieHHs obnacti (Tadia. 13.10), L — yucno paiioHiB B 00JacTi.
2. O04HMCIEHHS IHIUBIAYAIILHOTO 1HAEKCY |-TO TOBapy 4 mHociayrd B |-Tim
paioHi:

= (39)
ae P, — uiHa J-oro ToBapy (mocayru) y I-tim paiioni B epiog t=0, 1.
3. O0uucieHHs 3BEJCHOTO 1HIEKCY MO 00JacTi j-0ro TOBapy
L. 0
z Ilj( plj d e)
|, =" (40)

Lo
2. P,d.
1=1
0 . . . o . ..
e P, — LiHa J-oro ToBapy (mocityrn) y I-tim paiioHi B 6a30BoMy mepio/i.

VY skocti 6a3zoBoro mepiomy Oeperbest momepeadiit micsupb 1997p. (npu
OOYHMCIICHH] JIAHIFOTOBHX 1HJEKCIB) 4M rpylaeHb 1996 (nmpu oGumcieHHi 0a30BHX
1HJICKCIB).

4. OOuMCIIEHHS 3BEACHOrO 1HJEKCY 3a BCIMAa IpynamMu CIIOXUBYUX TOBApiB 1
MOCIIYT y perioHi (00xacTi).

J
en=31-C,, (1)
-1
J
D =1--j=3, (42)
j=1
ae C, — vacTka BHUTpaT Ha npuaOaHHs j-oro ToBapy (MOCIYTH) y CyMapHHX

CIIOJKMBYMX BHUTpaATax.
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ITocTaHoBKa 3aBIaHHSA

JlaHo: 1IIIHM TIPpEJCTAaBHUKIB: TOCIYT (KUTIO), IPOJOBOJBYUX TOBAPIB
(MOJIOKO), HETIPOJAOBOJIBYUUX TOBAPIB (MHIIO).
Buznauutu: ICI[ mo 3-M rpymax ToBapiB 1 MOCIyr s oOJacTi, IIo
CKJIaJIa€ThCs 3 00J1acHOTO IIeHTpa (paiioH 1) 1 5 paiioHiB.
1. Tlo koXHOMY MPEACTAaBHUKY TOBAPIB 1 MOCIYT OOUYUCIIUTH:
e Cepenne no obnacti. O6UMCIUTH cepenHe apuMeTuyHe Mo panoHax,
3Ba)KEHE TI0 YaCTIll YUCEIIbHOCTI HACEJICHHS.
e JlaHILIOTOBl 1HIWBIAyalNbHI 1HIEKCH MO paioHax (IO MOMEpPEAHbBOTO
MICSIITIO).
e baswucHi iHAUBIAYyalbHI 1HAEKCH 10 parioHax (o rpyaus 2014p.).
e 3Be/ICHI 1HJEKCH IO OO0JACTI: JIAHITIOTOBI (JI0 TMOIEPETHBOTO MICSIIIO),
6a3ucHi (10 yepsHs 2015p.).
2. OOuucmutu 3BeaeHi ICL] mo o6aacri:
® JIAHIIIOTOBI (0 MONEPETHBOrO MICSAILIIO);
e OGasucHi (10 uepBHsa 2015p.).

IMopsinok BUKOHAHHS PO0OTH

Sk mpencTaBHHMKA MOCIYT PO3IJIAAETHCA IUIaTa 3a KUTIO (I[iHA YMOBHA), SIK
MpEeJICTABHUKA MPOJOBOJIBYUUX TOBApIB — MOJOKO (I[iHa YMOBHA), SIK MpPEICTaBHUKA
HEIPOJIOBOJIBYKX TOBAPIB — MUJIO (L[IHA YMOBHA).

Y tabn. 13.1 mpuseaeni Tapudu Ha xkuTIO, y Tadbm 13.2 — dopma misa
OJlepKaHHS JIAHUIOTOBUX IHJMBIAyaJdbHUX I1HJAEKCIB IO padoHax 1 o00xacTi, y
1a051.13.3 — Te X 11 Oa3MCHUX 1HAUBITYyaTbHUX 1HIEKCIB.

Amnanoriyauii 3micT MaroTh Tabm. 13.4, 13.5, 13.6 (monoko), 13.7, 13.8, 13.9
(Mm10).

CrtpykTypa Cro>KMBYMX BUTpAT npuBeaeHa B Tabdm. 13.10.
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BUMOI'M 1O O®OPMJIEHHA

BuxonyroTtscs BianoBigHo 10 ctanaapty JCTY 3008 — 95. JoxkymeHTarris.
3BITH y cpepi HaykH 1 TexHIKH. CTpyKTypa 1 mpaBuiia 0(pOpMIICHHS.

KPUTEPI OLIIHIOBAHHSI JIABOPATOPHOI POBOTHU

@OpMyIIOIOTBCS Y BUMIISIAL NEPENIKY TPUITYLIIEHUX HEIOJIIKIB, 0 BEAYTh 0
3HM>KEHHSI OLIHKU pOOOTH.
MaxkcruMaibHy OLIIHKY BUCTaBIISIOTh 32 JOTPUMAaHHS TaKUX YMOB:

MOBHA BIJMOBIIHICT, 3BITYy NP0 BHKOHAHHSA JabopaTtopHoi poboTu
METOIMYHUM PEKOMEHIAITISIM;

BOJIOJIIHHS TEOPETUYHHMH BIJIOMOCTSIMH, Ha SKHMX Oa3yeTbCs MpeaMeT
JOCITIIKCHB;

3arajibHa Ta npodeciiiHa rpaMOTHICTb, JJAKOHI3M 1 JIOT1YHA MOCJI1I0BHICTh
BUKJIAJly MaTepiaiy;

BIJIMTOBITHICTH O(OPMIICHHS 3BITY YNHHUM CTaHIapTaM.
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JNOAATKU — BUXIIHI JTAHI 1O ITAKETA JIABOPATOPHUX POBIT
JNOJATOK 1 — BUXIJIHI JAHI 1O JABOPATOPHOI POBOTHU Nel
Taomung 1
CraTtucTuyH1 JaH1 PO BBEJACHHS B JIIF0 OCHOBHUX (DOH/IIB 1 KaIliTAJIOBKJIAEHb, THC.
I'pH. B miHax 1997 p.

Brenenns ocHoBHUX (HOHIIB KamitansH1 BKI1ageHHS Poxn
7,56 8,11 1960
7,53 8,36 1961
8,34 8,82 1962
8,99 9,22 1963
9,71 10,04 1964
9,88 10,71 1965

10,64 11,48 1966
11,10 12,33 1967
11,80 13,22 1968
12,57 13,61 1969
14,49 14,78 1970
15,23 15,89 1971
15,82 17,17 1972
17,53 17,75 1973
18,00 18,78 1974
19,07 19,85 1975
18,86 20,28 1976
19,18 20,94 1977
21,16 22,32 1978
21,13 21,75 1979
21,20 21,33 1980
21,00 21,34 1981
22,30 21,97 1982
23,23 24,11 1983
24,64 24,44 1984
23,91 25,11 1985
26,02 27,62 1986
26,78 28,32 1987
26,90 29,45 1988
26,20 29,33 1989
26,78 31,10 1990
18,86 28,88 1991
9,44 18,35 1992
7,38 16,48 1993
6,52 12,75 1994
4,63 9,02 1995
5,84 7,15 1996
7,53 6,53 1997
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JIOJIATOK 2 — BUXITHI IAHI 10 JIABOPATOPHOI POBOTHU Ne2

Tabmums 2.1
JlnHaMika 9UCeTbHOCTI MICHKOTO HAacelIleHHs Y KpaiHu (TUC. YO0J1.)

Micra 1970 1979 1989 1990
Onexcanapis 69 82 103 104
AHTpaIUT 55 61 12 712
ApteMiBchK (JloHenbKa 001aCTh) 82 87 90 91
AXTHpKa 41 45 ol ol
bina lepkoB 109 151 197 199
binropon-/{HicTpoBCHKUIMA 33 47 56 57
bepanui 71 80 92 93
bepstHChK 100 122 133 134
bopucninab 32 40 51 51
bpoBapu 39 59 82 83
bpsinka 71 63 65 65
BunHuis 212 314 374 379
["opiBKa 335 336 338 338
JI>xaHKOM 43 49 53 54
JlumMuTpiB 52 59 64 64
JIHITPOI3EpKUHCHK 227 250 282 284
JIHITPOIIETPOBCHK 904 1066 1178 1187
J13epKUHCBK 47 45 51 51
JloHelbK 882 1024 1113 1117
Jlporoouyu 56 66 78 79
JlpyXKiBKa 53 64 73 74
CBnatopis 79 93 108 109
CHakieBe 115 114 120 120
DKuromup 172 244 292 296
»KosTi Bonu 40 52 62 63
3anopixKs 658 781 884 891
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Tadomurs 2.2

JluHaMmika 4MCeNbHOCTI MICBKOTO HaceJaeHHs YKpaiHu (TUC. YOJL.)

Micra 1970 1979 1989 1990
IBaHO-DpaHKIBCHK 105 150 214 220
[3Mmain 70 83 93 94
[3r0M 52 61 64 65
[11iueBCchK 30 43 55 56
Kamym 41 60 68 68
Kam'saenp-IToainscbkuii 57 84 102 103
Kepu 128 157 174 176
Kuis 1627 2137 2595 2616
KipoBorpan 189 237 270 274
KoBeb 33 49 67 68
Konxomust 41 52 63 65
KomyHapcbk 123 120 126 126
KoMcoMoIbChK 15 38 52 52
Konoron 68 82 96 97
KoHcTaHTHHIBKA 105 112 108 108
Kopocrenn 56 65 72 73
KpamaTopchk 150 178 198 199
Uepsonuit [IpomiHb 103 106 113 114
KpacHoapmiticek (JloHerbka 001acTh) 55 60 72 73
KpacHo10H 45 48 53 54
KpemeHuyk 166 210 236 238
Kpusoi Pir 581 650 713 717
JIncuaaHchK 118 119 127 127
Jlo3oBa 36 53 73 74
JlyOHm 40 54 59 60
Jlyrancek 383 463 497 501
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Tadomung 2.3

JluHaMmika 4MCeNbHOCTI MICBKOTO HaceJaeHHs YKpaiHu (TUC. YOJL.)

Micra 1970 1979 1989 1990
CeBacToI10JIb 229 301 356 361
CeBepoOHENIBK 90 113 131 132
Cimdbeponoin 249 302 344 349
C0B'IHCBK 124 140 135 136
Cwmina 55 62 79 80
CHixHE 64 66 69 69
CraxaHoB 102 108 112 112
Crpuii 48 55 67 67
Cymu 166 228 291 296
TepHomiab 85 144 205 212
Topes 93 87 88 88
Yxropoa 65 91 117 120
YMaHb 63 79 91 91
dacTiB 42 51 54 54
deoniocist 65 76 84 85
XapkiB 1223 1444 1610 1618
XapIm3bpK 51 58 68 69
XepcoH 261 319 355 361
XMeIbHULIbKUI 113 172 237 241
YepBoHOTpaj 44 55 72 73
YepHisIi 187 219 257 257
YepHiris 159 238 296 301
[1laxTapchk (JloHenbka 001acTh) 65 70 74 73
[[locTka 64 82 93 94
[IIemeTiBKa 39 43 51 51
SAnra 66 80 89 89
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JlnHaMmika 4MCebHOCT1 MICHKOTO HAceJIeHHsI Y KpaiHu (THUC. YOIIL.)

Tadonuis 2.4

Micta 1970 1979 1989 1990
Jlyupk 96 141 198 204
JIbBiB 553 667 791 798
MakiiBka 425 433 427 427
Mapranerp 46 50 54 55
Mapiymnonn 417 503 519 520
MerniTomnomis 137 161 173 175
MyxkaueBe 57 72 85 86
Hixun 56 70 81 81
Muxonais 3362 440 503 508
Hixomonp 125 146 158 158
Hosa KaxoBka 33 44 57 58
HoBOBOJIMHCHK 41 46 55 56
Hogorpan-BonuHcbkuil 41 49 55 57
HoBomockoBchk (JHiponeTpoBchka 00J1aCTh) 61 69 76 76
Opneca 892 1046 1115 1106
[TaBnorpan 80 107 131 133
[TepBomaiicek (JIyrancbka 001acTh) 46 45 51 52
[TepBomaiicbk (Hikomosbchbka 001acTh) 59 72 82 83
ITonTaBa 220 279 315 317
[Tpunyku 57 65 72 72
PoBeHbKH 52 53 58 58
PiBHO 116 179 228 233
Poman 48 53 57 57
Py6ixne 58 66 74 75
CaepmiioBebk (JIyrancbka 00J1aCTh) 68 74 83 83
CBITJIOBOJICHK 34 47 55 57
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JNOJATOK 3 — BUXIJIHI JAHI 1O JIABOPATOPHOI POBOTHU Ne3
KinpkicTh mpalfrorouux Ha miAIpUEMCTBAX 00’ €THaHHS Ta iX 3apo0iTHA IIaTa

Tabomuis 3.1
YwnCenbHICTh
Cepenns
[TinmpuemcTBO HPOMICITOBO- 3apo0iTHA
BUPOOHUYOTO
mjaTa, TpH.
NIEPCOHAITY, YOJL.
1 540 2400,0
2 275 2100,0
3 458 1560,0
4 356 2800,0
5 570 1900,0
6 243 2500,0
7 126 3000,0
8 445 2600,0
9 379 2800,0
10 488 3000,0
11 321 1950,0
12 200 2080,0
13 400 2950,0
14 355 2390,0
15 510 1870,0
16 430 1600,0
17 389 2600,0
18 250 2800,0
19 367 1950,0
20 290 2000,0

55

Taomung 3.2
Micsunamii houa Cepenns
[TignpuemcTBoO | 3apo06iTHOT TIaTH, | 3apoOiTHA
TpH. iarta, TpH.
1 1296000,0 2400,0
2 577500,0 2100,0
3 714480,0 1560,0
4 996800,0 2800,0
5 1083000,0 1900,0
6 607500,0 2500,0
7 378000,0 3000,0
8 1157000,0 2600,0
9 1061200,0 2800,0
10 1464000,0 3000,0
11 625950,0 1950,0
12 416000,0 2080,0
13 1180000,0 2950,0
14 848450,0 2390,0
15 953700,0 1870,0
16 688000,0 1600,0
17 1011400,0 2600,0
18 700000,0 2800,0
19 715650,0 1950,0
20 580000,0 2000,0




Ta6nus 3.3
Micsrannii hoH Cepenns
[TinmpueMcTBO | 3apoOITHOI I1aTH, |  3apoOiTHA
TpH. Tiata, TpH.

A 2 3

1 690000,0 1500,0
2 726600,0 2100,0
3 884000,0 1700,0
4 1680000,0 2800,0
5 1630200,0 2860,0
6 607500,0 2500,0
7 629000,0 3700,0
8 1157000,0 2600,0
9 1057410,0 2790,0
10 1293000,0 3000,0
11 632370,0 1970,0
12 624000,0 2080,0
13 1050000,0 3000,0
14 664420,0 2390,0
15 969000,0 1900,0
16 752500,0 1750,0
17 936000,0 2600,0
18 719200,0 2480,0
19 715650,0 1950,0
20 1036000,0 2800,0
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Tabnuusa 3.4

YucenbHICTh
Cepenns
[TigmpuemMcTBO HPOMHCIIOBO 3apobiTHA
BUPOOHUYOTO
maTa, TpH.
NIEPCOHAITY, YOII.

A 1 2

1 460 1500,0
2 346 2100,0
3 520 1700,0
4 600 2800,0
5 570 2860,0
6 243 2500,0
7 170 3700,0
8 445 2600,0
9 379 2790,0
10 431 3000,0
11 321 1970,0
12 300 2080,0
13 350 3000,0
14 278 2390,0
15 510 1900,0
16 430 1750,0
17 360 2600,0
18 290 2480,0
19 367 1950,0
20 370 2800,0




JIOJJATOK 4 — BUXIJTHI JAHI JO JABOPATOPHOI POEOTH Ne4

Taomung 4
3apo6iTHa miiata poOITHUKIB MIIPUEMCTBA, TPH.

BapianT 1 BapianT 2 BapianT 3 BapianT 4
1800 1930 1746 1667
1890 1672 1623 1760
1600 2339 1677 1728
1800 2054 1706 1577
1963 1955 1305 1930
1870 2125 1728 1793
1950 1915 1591 1740
1580 1884 1804 1685
1840 1681 1390 1887
1900 1930 1784 1750
1700 1786 1643 1129
1780 2144 1683 1778
1960 1921 1601 1668
1810 2040 1919 1755
1810 1942 1951 1733
1540 1976 2032 1716
1740 1919 1868 1839
1980 1633 1735 1489
1620 2081 1755 1733
1560 2258 1812 1712
1870 2223 1774 1752
1670 1700 2057 1703
1670 1967 1489 1940
1910 2448 1800 2042
1660 1842 1726 1857
1560 2007 1612 1805
1690 1878 1462 1774
1390 2024 1805 1464
1931 1762 1600 1818
1710 2039 1751 1490
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JOJJATOK 5 — BUXIJIHI JAHI IO JABOPATOPHOI POGOTH Ne5

Taomund 5
Tabmuisg BpoxkaitHOCTi 3epHOBHX KyIbTyp 500 dhepMepChKUX TOCIIOAAPCTB, 1/Ta
37,67666| 39,46678| 40,03685| 40,50916| 40,86214| 41,17787| 4156805 41,95657| 42,45933| 43,3027
37,9069 39,47113| 40,04645| 40,51514 40,8794 41,17982| 41,58071| 41,96365| 42,48327| 43,33904
37,92192 39,5189 40,05849| 40,52191| 40,88107| 41,18344| 41,58464| 41,96479| 42,48583| 43,36665
38,119 39,5314 40,06422| 40,52608| 40,89766| 41,20241| 41,60665| 41,99077| 42,48742| 43,39155
38,37066| 39,53469| 40,07179| 40,53767 40,8983 41,21247, 41,61219 41,994| 42,48999| 43,44468
38,37969| 39,55859| 40,08597| 40,54241| 40,89858| 41,21564| 41,61292| 41,99581| 42,49856| 43,47544
38,40405| 39,59658 40,1039 40,55571| 40,91166| 41,22124| 41,61585| 42,00556| 42,50237| 43,6334
38,42554 39,5993 40,10959| 40,56141| 40,91663] 41,22545| 41,62298| 42,01039| 42,51614| 43,64683
38,45848| 39,62475| 40,11623| 40,56455| 40,92693| 41,22974| 41,62824| 42,01708] 42,52002| 43,79807
38,51051| 39,63812| 40,11659| 40,57756] 40,93539| 41,23133| 41,63035] 42,01918] 42,52639| 43,81217
38,54126| 39,65992| 40,11959 40,5877 40,93704 41,2406 41,6315 42,01932| 42,53177| 43,85079
38,66157| 39,66111| 40,12236] 40,59335 40,9489 41,24238 41,6371 42,03441| 42,54073| 43,96471
38,74519| 39,68195| 40,17176] 40,59733] 40,96102| 41,25617| 41,64069| 42,03614| 42,56468| 44,11929
38,77762| 39,68229| 40,17211| 40,60761| 40,96259| 41,25739| 41,64674) 42,03881| 42,56598| 44,40244
38,78371| 39,69596| 40,18117| 40,61274| 40,96764| 41,25758| 41,65035| 42,04175| 42,58576
38,78623| 39,72668| 40,19352| 40,62028[ 40,96938| 41,26293| 41,65493| 42,04483 42,5986
38,8172| 39,73439| 40,19972| 40,62654| 40,97526| 41,26754| 41,66069| 42,04604| 42,61117
38,86265| 39,76426| 40,21172| 40,63453] 40,97866| 41,27235] 41,66936| 42,04684| 42,61935
38,87023| 39,76441| 40,21411| 40,63867 40,98811 41,2797 41,67204| 42,04953| 42,62369
38,88688| 39,76768| 40,21514| 40,63972| 40,98839| 41,28111| 41,69417| 42,05479| 42,62484
38,90101| 39,77172 40,2157 40,64049] 40,99105| 41,28243| 41,69699| 42,05709| 42,64952
38,90902| 39,78329| 40,22228| 40,65334| 41,00234 41,2864 41,70407| 42,07452| 42,65926
38,92476| 39,81808| 40,22749| 40,65946| 41,02015| 41,28706| 41,70679| 42,08263 42,7127
38,93047| 39,82269| 40,23616| 40,68756] 41,03236| 41,28838| 41,71401| 42,08885| 42,73251
38,9329| 39,82684| 40,24177| 40,68965| 41,03374| 41,28876| 41,71489 42,099 42,73668
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[TpogosskenHs TabmauIl 5

38,97148| 39,82832| 40,24525 40,6943| 41,03457| 41,29311] 41,71599] 42,10124 42,7372
38,98062| 39,84068] 40,24692| 40,70046] 41,03484 41,2985| 41,72754 42,1025| 42,74404

39,0207) 39,84156] 40,26539] 40,71086] 41,05009] 41,30988| 41,73273] 42,11375 42,76057
39,04464| 39,84594| 40,26805| 40,71105] 41,05459] 41,31168] 41,73971 42,1413| 42,76353
39,06512| 39,84973] 40,27004 40,7137] 41,05597| 41,31463] 41,74149| 42,16313] 42,77141
39,08277| 39,85016] 40,27401| 40,71426] 41,06856] 41,32518| 41,74404| 42,17064 42,8221
39,12933| 39,86115] 40,30181] 40,71889] 41,07059] 41,35903] 41,76609] 42,17168] 42,85505
39,15369| 39,87019] 40,30486] 40,71898| 41,08669 41,3647 41,76733] 42,17182] 42,87222
39,17411] 39,87219] 40,31676| 40,72144| 41,08982] 41,38716] 41,77376] 4218745 42,89232
39,18945| 39,87747] 40,31849| 40,72794| 41,09516] 41,39656| 41,78032] 42,20267| 42,90516
39,21677| 39,87818] 40,32021 40,7397 41,09976] 41,41298] 41,78089| 42,20754| 42,90776
39,26698| 39,89217 40,3257| 40,73989| 41,10234| 41,44026] 41,8101/ 42,22735] 42,91559
39,27372] 39,89442| 40,34049| 40,74111| 41,10335] 41,44576] 41,82964| 42,24247| 42,93286
39,27758] 39,90685| 40,35188| 40,76024| 41,11884] 41,47581] 41,83279] 42,24593] 42,95191
39,27913 39,9182| 40,37145| 40,76137| 41,12299] 41,48466] 41,83466] 42,24703] 42,95675
39,30042| 39,92219] 40,37145] 40,77661] 41,12383] 41,49513] 41,85359| 42,25414| 42,96267

39,3246| 39,92562| 40,37922| 40,79098| 41,12613| 41,51379] 41,86772| 42,25589| 42,98576

39,3321 39,94616] 40,38415] 40,79368] 41,13528] 41551489 41,86951] 42,29005 42,9912
39,35378]  39,96333 40,3921] 40,79731] 41,13555] 4152165] 41,87453] 42,29119] 42,99375
39,36081| 39,96892| 40,40687| 40,79918| 41,13722| 4153185 41,87573| 42,31403] 43,02584
39,39244| 39,96918] 40,43102| 40,80383 41,1459| 41,53307| 41,88715| 42,33343] 43,07976
39,40229| 39,98331] 40,43205] 40,80522| 41,14609] 41,53895| 41,89065] 42,34334| 43,08265
39,41906] 39,99209] 40,44975] 40,80922| 41,15784] 4154444 41,89283] 42,36925 43,1634
39,42733] 39,99405] 40,45597| 40,82204| 41,161/3] 41,54525| 41,90291] 42,40124| 43,18185
39,42993| 40,00108] 40,47108] 40,82742| 41,16182 415477 4190913 42,42884| 43,21377
39,43058 40,006 40,4724| 40,83753] 41,16646] 41,55402] 41,90926| 42,43277 43,2234
39,43295| 40,01014 40,4724) 40,85234] 41,16989] 4155658 41,91036] 42,43802| 43,22545
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39,45403

40,01465

40,48521

40,85456

41,17221

41,55719

41,9171

42,44672

43,26182

39,46428

40,02477

40,49706

40,86047

41,17406

41,56005

41,94114

42,45492

43,28277
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JOJATOK 6 — BUXITHI JJAHI 1O JIABOPATOPHOI POBOTU Ne6
Taomung 6
TpuBasnicth BUpOOHHYOI onepaliii B XBUJIMHAX

BapianT Nel 321243746 (45| 5 11633 |44|26|29]|21

Bapiant Ne2 4,7 3,7 |52 |63 |62 |6,7 |28 |48 |61 |39 |43 |33
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JOJATOK 7 — BUXIJIHI JAHI IO JABOPATOPHOI POGOTU Ne7

Taomung 7
MinHicTs TpyO maprii
BapianTl Bapiant2 Bapiant3 Bapiant4
33,70 32,72 34,24 35,28
35,20 35,73 31,82 33,77
35,10 32,91 33,31 32,31
32,15 33,02 33,23 31,88
33,43 33,60 34,13 33,63
33,67 33,63 35,34 33,91
33,81 33,49 35,97 34,87
36,38 33,35 35,66 32,39
34,54 34,90 35,92 33,92
33,48 34,68 33,62 34,76
32,56 33,15 32,48 33,64
33,97 34,03 33,68 36,19
32,26 33,26 31,42 35,45
32,72 33,35 34,76 34,47
34,87 34,60 32,63 32,88
34,69 34,32 33,06 33,76
34,13 34,56 34,14 33,09
35,88 34,49 34,07 34,83
34,86 33,36 33,08 35,11
32,80 32,44 34,71 34,64
36,21 35,44 35,30 34,11
34,00 34,45 33,97 32,95
32,23 34,83 34,44 34,62
34,21 32,97 35,24 33,69
33,16 33,18 33,57 33,55
33,48 34,85 34,51 33,39
35,30 32,24 34,55 33,88
34,04 33,35 33,45 34,85
34,80 34,46 34,69 35,63
34,30 34,59 35,85 33,66
35,04 34,14 35,14 33,85
33,22 35,08 33,42 34,53
34,55 33,68 33,56 32,63
35,99 33,43 34,09 33,77
36,84 35,25 34,88 35,33
34,19 34,54 33,75 32,78
35,27 33,71 32,69 34,76
34,78 34,43 34,40 33,35
34,72 34,53 35,08 31,23
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[TpomosxeHus Tadauiyd 7

34,46 35,47 32,28 34,05
35,35 35,69 34,24 34,15
35,85 33,96 33,34 34,91
33,99 35,04 34,43 35,45
33,88 33,04 32,46 31,43
34,10 34,30 33,98 34,20
34,26 35,48 34,09 32,88
32,61 34,19 34,95 32,49
33,39 34,52 33,78 33,66
33,84 33,56 33,20 34,64
34,06 35,26 34,26 34,06
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JNOJATOK 8 — BUXIJTHI JAHI 1O JABOPATOPHOI POBOTU Ne8
3BIT Npo AisIBHICT 20 periOHAIbHUX BiJIUIEHb OAHKY

Tabmuis 8
PerionanpHi Yac KkpeAuTHOTO Cepenniii po3mip
YCTaHOBH OaHKY obopory, aHi KPEIUTY, y.1.01. Jloxon, y.zi.01.

1 15,4 227,5 8730,0
2 13,2 250,0 9540,0
3 18,4 200,0 7910,0
4 20,7 210,0 6850,0
S 14,3 180,0 6850,0
6 17,5 240,0 8910,0
7 138 150,0 10400,0
8 10,4 300,0 11990,0
9 16,7 170,0 7130,0
10 11,1 400,0 14890,0
11 13,2 220,0 7330,0
12 17,9 211,0 7040,0
13 21,2 117,0 512.0

14 15,1 145,0 5870,0
15 12,5 207,0 6990,0
16 12,2 305,0 9850,0
17 14,4 295,0 7670,0
18 17,5 155,0 5030,0
19 16,1 139,0 4870,0
20 18,9 120,0 3245,0
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JOJATOK 9 — BUXIJIHI JAHI IO JABOPATOPHOI POGOTH Ne9

KoHTpoJib nepiuH 1BoMa ekcrepraMu

Taomung 9

Ilepnunn

2 3 4

9

PanmxxupoBka
ekcriepra A

3 4 6 3)

10

PanmxxupoBka
ekcrepra B

10

Pizaung
paHXUPIB

KBampar
pizumi o
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JOJATOK 10 — BUXIJTHI JIAHI IO IABOPATOPHOI POBOTH Nel0
OO0csru CoKUBaHHSA M’ SICHHX HPOAYKTIB (BKJIFOYAIOUH NTHUIIO Ta puOy) B pyHTaX Ha
nyury HacesieHHs y CIHA y 1919-1941 pp.

Taomung 10
Pix CrnioxuBaHHSI M'SICHUX MPOAYKTIB Xt t
1919 171,5 1
1920 167 2
1921 164,5 3
1922 169,3 4
1923 179,4 5
1924 179,2 6
1925 172,6 7
1926 170,5 8
1927 168,6 9
1928 164,7 10
1929 163 11
1930 162,1 12
1931 160,2 13
1932 161,2 14
1933 165,8 15
1934 163,5 16
1935 146,7 17
1936 160,2 18
1937 156,8 19
1938 156,8 20
1939 165,4 21
1940 174,7 22
1941 178,7 23
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JJOJATOK 11 — BUXIJIHI JAHI IO JABOPATOPHOI POBOTH Nell

Tadomums 11.1 Tadmums 11.2 Taomus 11.3
. ¢Hb t 1Ha Xt, eHb t 1Ha Xt

Jlenpt | HinaXt 2 1 H38,95 I[31 L[539

1 510 2 38,82 32 543

2 497 3 38,9 33 548

3 504 4 38,9 Ta6ums 11.4

4 510 5 38,92 Jenn t | Ilima Xt

S 509 6 38,95 31 41,1

6 503 7 38,9 32 41,2

7 500 8 38,9 33 40,5

8 500 9 38,89

9 500 10 38,93

10 495 11 38,95

11 494 12 38,95

12 499 13 38,9

13 502 14 38,97

1‘51 ggg 15 39,08

16 39

16 512 17 38,91

17 510 18 39,15

18 506 19 39,42

19 515 20 30,6

20 522 21 39,42

21 523 22 39,86

22 527 23 39,66

23 523 24 40,2

24 528 25 39,87

25 529 26 39,65

26 538 27 40

27 539 28 40,7

28 541 29 40,85

29 543 30 40,8
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JJOJATOK 12 — BUXIJTHI JIAHI IO TABOPATOPHOI POBOTHU Nel2
ToBapooOir MOJIOYHMX MPOAYKTIB Ta M’sica y TOPTOBEIILHOMY MiAIPUEMCTBI

Taomung 12.1

bazucnwuit nepion 3BITHHM TIepio] [nuBinyanbHi
HalimenyBanns 1HJEKCH
MpOAYKIIL | . T Iina Kinekicts, | Lina, | @ismanoro|
- TI/IC.FpI-,I I T THC.TpH/T | o6cary | HiHH

Moioko 3,5 7,5 3 10

CwMmerana 2,5 16,2 1,5 30

Macno 6 60 5 70

BEPIITKOBE

SInoBnunHa 2,5 50 2,2 60

CBHuHHMHA 3 60 2.8 70

ToBapooOir MOJIOYHUX MPOAYKTIB Ta M’sica Y TOPTOBEIBHOMY IiIIPUEMCTBI

Tabanig 12.2

bazucHuit nepiof 3BITHUH TIEpio] [HuBiNyaIbHI
HaitmenyBanns 1HIIEKCHU
HPOYKIIL KinbKicTs Iina KimbkicTs, ina, |®i3umgHOrO .
T ’ Tnc.rpr,l I T THC.TpH/T | o6cary | LliHE

Mo0Ko 3,5 7,9 3 9,5

CwMmerana 1,5 15,5 3 36

Maczo 7 55 6 73

BEPIIIKOBE

SInoBnunHa 3 65 2,8 70

CBunHnHa 4 70 3,4 80
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JNOJATOK 13 — BUXIJTHI JAHI 1O IABOPATOPHOI POBOTHU Nel3
Taomung 13.1

Tapudu Ha BapTICTh KHUTIOBOI IO (YMOBHI ITIHH)

Tapud na 10 xB. M, TpH.

2014 2015

. Yactka

Paiionn | Tpy-| . . .

obmacri | TACEIbHOCTI eHD CIYEeHb | JIIOTUH [0€PE3CHB| KBITEHD | TPABEHb [UEPBEHD

HaceJICHHS

1 0,5471 (8,6 | 10,5 | 10,5 10,5 10,5 10,5 10,5
2 0,1096 11 | 143 | 14,3 14,3 14,3 14,3 14,3
3 0,0633 15 | 254 | 254 25,4 25,4 25,4 25,4
4 0,1309 (13,9 19,7 | 19,7 19,7 19,7 19,7 19,7
5 0,0635 (12,9 17,3 | 19,7 19,7 19,7 19,7 19,7
6 0,0954 71| 8,6 8,6 8,6 8,6 8,6 8,6

Pazom B

o00macTi

[HIEeKC 20

MOIEPETHBOTO

MI1CSILIIO

[HIEeKC 20

rpyaHs

Taomug 13.3

JlaH1fOTOB1 1HAWBIAYalIbHI 1HACKCH Tapu}iB MO perioHax i 00JacTIM

Inexcu 10 monepeHbLOro MicsIlo

2015
Pationu oGnacti| . . )
cl4eHb JIOTHH | OEpe3eHb | KBITEHb | TpaBeHb | YEpPBEHb
1
2
3
4
5
6
Pa3zom B
o00J1acTi 110
MOIEPEIHBOTO

MICSILIST
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baszucHi iHuBIAyanbHI 1HACKCH TapudiB 3a perioHaMu Ta 00J1acTIO

Taomung 13.2

Inaexcu no rpynusa 2014
2015
Paiionn ) . )
: CIUeHb JIFOTHI Oepe3eHb | KBITCHb TpaBEHb | YEPBEHB
00JacTI
1
2
3
4
5
6
Pa3om B
00J1acT1 110
MOIePEIHBOTO
MICSITIO
Tabmuus 13.4
I{inu Ha MOJI0KO, (YMOBHI ITIHU)
Iina 3a nitp, rpH./n
2014 2015
— 5 3 4
=5 2Eg X | E 2 2 8 3 2.
£g Fgg = 5 2 o) 2 £ 2
2 g - & = =
1 0,5471| 7,02 8,50 9,50 9,50 9,56 9,7 10,00
2 0,1096| 8,00 8,30 11,90 | 14,70 | 18,68 | 18,49 | 18,59
3 0,0633]| 7,10 7,7- 8,80 12,29 | 18,22 | 18,46 | 18,50
4 0,1309| 7,42 7,59 7,80 9,13 9,85 | 10,18 | 12,53
5 0,0535| 7,20 8,20 10,70 | 11,46 | 11,64 | 14,19 | 16,07
6 0,0954| 8,60 9,80 10,00 | 11,62 | 11,83 | 12,54 | 13,05
Pa3zom B
o00macTi
Innexc 1o
MOTICPETHHOTO)
MICSIITIO
Ianekc o
TpyIHS
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Taomung 13.5

JlaH1rOTOB1 1HAMBIAYaJIbHI 1HJEKCH I[IH Ha MOJIOKO 3a perioHaMu Ta 00JIacTIO

[HeKCcH 10 MOTIEPEeTHHOTO MiCSIITIO

2

015

Paitorn
obmacrti

Cl4EHb

JTIFOTUH

Oepe3eHb

KBITEHb

TpaBeHb

YCPBCHDb

1

gl

6

Pazom B
00J1acT1 10

[MOICPCAHBOTO

MICSILIEO

Taomung 13.6

bazucHi iHuBIIyaabHI 1HACKCH I1IH HAa MOJIOKO 3a perioHamMu Ta 00JIaCcTIO

Iagexcu no rpyans 2014

2015

Paitonu oOmacti

ClYEHb

JTIIOTHI

Oepe3eHb

KBITECHb

TPaBEHb

YEPBEHb

OB IWIN| -

Pa3zom B oOsacti

10

[MOINCPCaAHBOTO

MICSIIIIO
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Iiam Ha MU0, (YMOBHI IIHN)

Taomung 13.7

Ilina 3a mrT., rpH.
2014 2014
o Yactka
Paitonn | Tpy- | . . | Oepe- . yep-
obmacti | TACETBHOCT eHb CYeHb MOTHE | = |KBITCHb TpaBeHb|
HaceJICHHS
1 0,5471 7,10 | 7,30 | 7,48 8,48 8,80 9,0 9,55
2 0,1096 8,20 | 9,0 | 9,13 9,58 9,80 9,90 | 12,10
3 0,0633 6,40 | 8,8 9,7 11,23 | 11,43 12,3 12,9
4 0,1309 7,17 | 7,46 | 7,46 7,54 8,77 9,40 | 10,67
5 0,0535 7,17 | 8,84 | 9,30 9,64 9,66 | 12,69 | 12,70
6 0,0954 9,50 | 9,13 | 9,58 9,80 9,90 | 11,23 | 13,0
Pa3oMm B
00J1acTI
IHeKC 10
MOINEePEIHBOTO
MICSIITIO
Ianekc no
rpyaHS

Taomurg 13.8

JlaHIFOTOB1 1HAMBIAYaJbHI 1HAEKCH I[IH Ha MUJIO 32 perioHaMu Ta 00J1acTIO

IHexcu 10 monepeHbLOro MiCsITHo

2015
Paitonu o0nacTi | JUINEHb | CEPIICHb | BEPECEHb | )KOBTEHB |JTUCTONAN | TPYICHb
1
2
3
4
3)
6

Pa3zom B oOsacti
10 TTOTIEPETHHOTO
MICSILIFO
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Taomung 13.9

ba3ucHi iHaUBITyalbHI 1HACKCH I[IH Ha MUJIO 33 PETIOHAMH Ta 00J1aCTIO

Innaexcu no rpynusa 2014

2015
Paiionu ob6macri| JHUIEHB | CEpPHEHb | BEPECEHb | KOBTEHb | JUCTOMNAJ | TPYACHb
1
2
3
4
5
6
Paszom B oOnacTi
10
MOTICPETHHOTO
MICSIITIO

CTpyKTypa CIIOKHUBYMX BUTPAT

Taomuma 13.10

HalimenyBaHHs TOBapy (IIOCIYTH)

YacTka BHUTpaT y CyMapHHX CIIOXHUBYUX

BHUTpaTax
[IpoioBoIbYI TOBAPU 0,525
HemnpoaoBosb4i TOBapu 0,370
[TnaTHi mocmyrn 0,105
'Y choro ToBapiB i MOCIyT 1,000

JlaHIIOroB1 3BeA€H1 1HAEKCH B 00J1aCTI

Tabmuuga 13.11

IHexcu 10 nmonepeHbpOro MicsIIo

1997

HalimenyBaHHs

JIMTICHb
ToBapy (mociyrn)

cepIieHb

BEPECCHb

KOBTCHDb

JIMCTOIIA]]

rpyAcHb

[IpomoBoJibUi

HenpoaoBonpui

[InatHi nocmyru

3BeacHuii 1CL]
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Taomung 13.12

ba3ucHi 3BeneH1 1HIEKCH O 00J1acTl
Iagexcu no rpyans 2014
2015

HaiimenyBanns
ToBapy (mociyrn)
[IpomoBonbui
HenpoaoBospui
[naTHI mocayru
3BeacHuii 1CL]

JIUIICHb | CCPIICHDL | BEPCCCHD | JKOBTCHDb [JINCTOIIATA| I'PYICHDb

74



