
YllK: 371.26 

llaBJioBOJIOBMK 
M.KillB 
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lleAarori1JHa TeXHOJJoriH 3acTocy&aHIIJI perpeciiiHoro i Kope.JlllltiiiHoro 
auanbis B neAarori'IHBX .a.oc.Jri,zJ)KeHIUIX 

Y crnarnrni po3i!/lJlOaf'rnbCJl cyrnb rna MOJICIIUBocrni pezpeciuHozo i KOpeJIJlu,iu
HOi!O aHaJJi3i8 npu iJocJJiiJ:>K:eHHi neiJazozi'IHUX Jl8UUJ, rna npou,eciB; rnexHoJJOi!iJl 8U
JI8J1eHHJl 83at:M038IDKiB Mi:>K: neiJazoi!i'IHUMU Jl8UUJ,aMU rna npou,ecaMU, 3HaxoiJ
JK:eHHR ix KiJlbKiCHoi OU,iHKU, 8CrnaH08JleHHJl 3aKOHOMipHOCrneu 83a£M038IDaHUX 
neiJai!Oi!i'IHUX Jl8UUJ, i noKa3HUKi8, UJ,O ix xapaKrnepu3y10rnb; p03KpU8Qt:rnbCJl Me
moiJUKQ no6y008U eMnipU'IHUX 3QKOHOMipHocrneU (eMnipU'IHUX rjJopMyll) Ha OC
HOBi iJocJJiiJHux iJaHux, 3oKpeMa i3 3acrnocyBaHHJIM MernoiJiB: HarnRHyrnoi HUrnKu, 
BU6paHux rno"'loK, HaiiMeHwux KBaiJparniB (MernoiJa faycca), iHrnepnoMu,iuHoi 
rjJopMyJJu JlazpaH:JK:a rna iH. Y crnarnrni rnaKOJIC 8UCBirnJJ10t:rnbCJl MernoiJuKa no-
6yiJoBu KopeMu,iuHux piBHJlHb (piBHJlHb pezpecii), po3Kpu8at:rnbCJl cyrnb rna Me
moiJuKa 8U3Ha"'leHHJl eMnipu"'IHUX Mip rnicHornu 38 R3Ky (KoerjJiu,it:Hrna 83at:MHOi 
cnpRJICeHocmi, KoerjJiu,it:Hrna KOpe!lJlu,ii rna iH.). 

MaTepianic'IWIHa )li.a.JieKTHKa, ax. si,uoMo, B'IHTh, mo sci npeti,Mem: i HBHilla ic
H)'IOTh He caM.i ITO co6i, He iJoJibOBaHo, a B Hepo3pm3HOMY B3a€M03B'H3K}', €,lOiOC
Ti 3 i..Hum:MH npe,UMeTaMH i HBml(aMH. Ko)l{llltii 3 HHX .nie Ha imni npe,UMeTH i HBH
ma H JaJHae BWIHBY J 1x 6o1cy. 

3ara.JlhHHH 3B'H30K i B3a€MHa o6YMoBJieHicTh npe,UMeTIB i HBHill CTaHOBJVITh ic
TOTHY oco6.1IHBicTh MaTepiam,Horo csiTy. ToMy o.II.HHM 3 HaHBIDK.JIHBim:Hx Jas.uam. 
scm<oro .uocJii.mKelllUI, JOKpeMa i ne.uarori'lflloro, e BCTaHoBJielllUI JB'HJKY MDII: Be
IDI'IHHaMH a6o ll>aKTopUMH, JMiH:a HKHX BHJHaqae cyrHicn. npouecy, mo BHB'Iaen,
CJI. 3B'H3KH B HaBKOJIHlllHhOMy CBiTi )I,}')Ke piJHOMaiDTID H CKJia)I.Hi. lUo6 ni3Harn: 
m<e-Hefiy.zu, RBHillC, Tpe6a BHB'IHTii He Tim.KH HOrO 3B'H3KH 3 HaBKOJLHI..Ill-fiMn: HBH
IUaMH - $aKTOpaMH, aJie TaKO)I{ B3a€M03B'H3KH BCix HOrO CTOpiH, T06To Tpe6a BCTa
HOBHTH JaKOHOMipHOCTi. JMiH B3aEMOIIOB'H3aHHX JIBHlil i IIOKaJHHKiB, mo lx xapaK
TCpHJ)'IOTh. 

Y MaTeMarn:qHi.H crarn:CTHUi B3a€M03B'H30K HBHill BHB'!a€ThCH MeTO)I,OM Kope
mmjJ'. lloTpe6a B Jacrocysamti moro MeTOJlY JYMOBJllO€ThCJI THM, mo He JaB~ 
Mmt<Ha BpaxyBaTII BWIHB CTOpOHHix cPaKTOpiB, afio 'Iepe3 Te, lUO Ui cPaKTOpH He-, 
si.uoMi, a6o qepeJ Te, mo 1x He Moxna bomosarn:. Mero.u xope.IDIUil .uae JMory npH 
CKJla)I,HHX BJaE:MO.niJix CTOpoHHix BIUIHBiB 3'Hcysarn:, aKa 6y11a 6 JaJiexiDCTb MDK 
peJyJibTaTOM i li>aKTOpOM, aK.fiH CTOpOHHi cPaKTOpH He JM.imoBaJIHCL i CB0€!0 JMi
HOIO He CIIOTBOpiOBaJIH OCHOBHY Ja.JiexiDCTb. ).l;ui BIDIBJlelllUI JaKOHOMipHOCTi 
JB'JIJKY Tpe6a Marn: ,UOCTaTHLO HeJIHKe 'IHCJIO CIIOCTepexeHL. 

3a )I,OIIOMOfOIO KOpeJIHUll p03B'H3YIQTh TaKi ,UBi Ja)l,a'Ji: 
l) Ha OCHOBi CIIOCTepe)l{eHL Ha,ll BeJIHKHM q}ICJIOM clJaKTffi BHJHa'!aiOTh JlK 

3Mlluo€TbCJI B cepe,UHLOMY pe3YJILTyro'!a OJHaKa iJ JMiHOIO neBHOfO ·cPaKTO
© llaBJio BoJioBHK, 2007 
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pa, llplfilyCKUIO'IH llpH l.{l>OMy, ll{O imni <f>aKTopH He 3MllnoiOThCH, XOq Hacnpasni 
cnornopiOIOqllli 1x BIIJIHB Ma£ Micu:e; 

2) BHJHaqaiQTh c'I)'IIim, BIUlHBY CllOTBOpiOIOqJIX <f>aKTop.iB. 
flepe]J; THM HK p03riDI,llaTH KOpeJUII(i.Hmrii JB'HJOK MDK }J;BOMa JMimruMH X y 

p03rmmeMo, HK JHUXO}J;HTH eMnipJiliHi JaJie)KHOCTi MDK ]J;oc.JI.i,n,:mrMH JaJie)J(HJIMH 
Be.JIHqJ~HaMH, KOJIH KO)KHOM}' JHaqeiniiO HeJaJie)KHOl OJHaKH X Bi,unoBi.zia£ Jllillle 
O)Ule JHaqeHIUI JaJie)KHOl OJHaKH y. 

1. EMIIipll'llli cbopMYJJH 
Y npou:eci B.HBqeHIUI 6aran,ox llHTaHD npHpOAOJHaBCTBa, eKoHoMiKH, ne}J;aro

riKH qacTO )I.OBO}J;HThCH HU OCHOBi BeJIHKOl KiJibKOCTI }J;OC.n.i,mmx }J;aHllX BCTaHOWIIO
BUTH KinoK.icHi JaJie)KHOCTi MDK piJHHMH 3B'H3aHHMH O}J;Ha 3 O)lHOIO BC.JIHlll:IHaMH 
(oJHaKaMH). TaKi JaJie~ocri HaJHBaiOncs eMIIipii'IHHMH. 

flo6y}J;OBa eMnip:wurnx 3aJie)KHOCTeM a6o eMnipJ~qHHX <f>opM}'JI IlOJUira£ B TaKO
My. Hexaif B pe3yJI~>TaTi cnocTepe)l{eHD MH nicTaJIH }J;Ba PH.W-1 3Haqem ,liJUI ]J;eHKoi 
He3aJie)KHOl 03llaKH X i JaJie)KHOl Bi.zi Hel OJHUKU y , a CaMe: BCTaHOBHJIH, ll{O 
KOJIH HeJa.ne)I{Ha 03HaKa x Ha6ysae 3Haqem x1; x2; ... ; xn , TO 3aJie)I(Ha 03HaKa 

y Ha6ysae Bi.J\noBiuuo 3Haqem y 1; Y2; y3; ... ; yn. Tpe6a 3Haitrn <f>yux:u:iio y = f 
(x), HKa }J;o6pe Biuo6pa)l{ana 6 Harny Ta6JIHUIO ]J;ocniuHHx ]J;aiDix: 

x~ ... ; xn 

+ + 
Y2; ... ; yn 

iuaKIIIe KU)f()"'H, cni.zi 3HUMTH TaKy <f>YJIKitiiO y = f (X), HKa npu 3HaqeHHHX He
JaJie)KH~l OJHaKH x 1; x2; ... ; xn }l;aBa.rra 6 JHaqeHIDI f(xJ);f(xJ}; ... ;f(xn) , AO-

CHTh 6nH3l>K.i }J;O Ta6JIHqlfiiX 3Haqem 3aJIC)I{HOl 03HaKH y 1; Y2; ... ; yn. 

IUo6 Jiei1lle 6yno ncTaHOHHrn auanirn'llry 3aJie:>~cnicn, Mix BCJlli'Il1HaMH Ha 
llJIOI.l.{HHi, 6y.nyeMo ToqKH 3 KOOp}J;nHaTaMH (x1; y1); (x2; yJ); ... ; (xn; yn). Cnony-

qJIBIIIH nocniuoBHo u:i TO'lKH, nicTaiieMo naMauy niHiiO, mo £ rpa<f>iqHHM Jo6pa
)I{CHIDIM Ta6JIHqlfiiX }J;aiDIX. 

llicJIH l.{DOfO }J;HBHMOCH, JIKa 3 Bi}J;OMHX HaM Kp.HBHX 6iJil>IIIC ni}J;xo}J;HTh }J;O ll0-
6y}J;OBaHOI JlaMaHOl, Toni ,liJUI BHpa)I{CIIIDl JaJIC)I{HOCTi MDK X i y 6epeMO piB
WIHIDI u:i£1 Kp.HBo! f (x). UH onepau:iH HaJHBa£ThCH 3fJla,z:oKyBaHHHM JI<lMaHol Ja 
}J;OllOMOrOIO KpRBoi:. 

flpH l.{DOMY HaMara£MOCH ni;::ti6parn HaMnpocriiiii <f>opM}'JIH: llpHMOl niHil, na
pa6oJIH ]J;pyroro a6o Tpen,oro nopH)J;Ky, rinep6oJIH i noKaJHHKOBo1 <f>ynKI.{u. 

PoJriDIHeMo }J;CHKi MeTo}J;H no6y}J;oBH eMnipK'lHHx <f>opM}'JI . 

2. MeToll HaTBmyroi HHTKH 
Hexaif B peJyJIDTari cnocTepeJKem MH }J;icTa.rrH }J;Ba pH]J;H JHa'<IcHD }J;IDl HC3aJICJK

uo1 i JaJIC)I{HOl 03HaK: 

x ..-xi; x2; ... ; xe; ... ; xk; ... ; xn; 

Y ...-yl; Y2; ... ; ye; ... ; yk; ... ; yn. 
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Ilo6y,ny£MO Ha rmoiD;HHi TO'IKH (x1; y1); (x21• yJ); ... ; (xe; ye); ... ; (xk; yk); ... ; 
(:xn; yn). J!Km;o BOHH 6yJlYI'L po3Mim:eH.i y BHrJIJJJti B)'3J.KOro CHOna (pHC. 1), TO BH-
6Hpa€MO ,llBi TO'IKH A (xe; ye) i B (xk; yk) i npoao,li;HMo qepe3 HHX npm~y .ni
Hiio (HaUII'YEMO HlfTKY). To'I.KH A i B BH6Hpa£MO TaK, mo6 no o6H,IUri cropoHH 
npHMoi AB po3MicnrnacJ. npH6IDI3HO o,n;HaKoaa Kim.KicTh TO'IOK i mo6 aoHH, no 
Mo)K]IBBoCTi, 6ym1 6JIIDI{1Ie ~o npm~oi AB. 

y 

0 

:) 

y k. ------------------------- ----------------- - - 0 
) 0 

v. 
0 

o~--------~--------------~-----------------. 
xk x X. 

pHC. 1. 

lliCIDI I.O>Oro cKJia,n:aeMo piBIDIHIDI npm~oi, gKa npoxo.nHTh qepe3 .llBi TO'IKH A 
(xe; ye); B (xk; yk): 

x-x, = y - Y. 

x. -x< Yt-Y. 

Po3B'H3aBIIDI H:oro a~ocHo y , JticraHeMo: 

(1) 

(x - Xe) (yk - Ye) = (XJc - Xe) (y - Ye); 

X (Yk - Ye) - Xe (Yk - Ye) = Y (XJc - Xe) - Ye (XJc - JCe); 

Y -y x -x )'' -y y =-x.-•--• +y,::L.....:i+-•--• x. 
x. -x. x. -x. xt -.~. 

B
. x(y.-v) . Y.-y,_b . . y=u+hx 

Bffil.IIH n03Ha'IeHHH - r . ' + y, =a 1 _ - , .lJ.lCTaHeMO pmiDIHIDI ::.....__::_ 
x, -:r, :c. x, 

j!Ke Jo6piDKat: npH6Jlli3Hy JiiHiHHy 3aJie:xrnicTh MbK xi y. 
llpiJK.1Ia.rr. 3pocTa.HHH Kim.Kocri M.iCJ.Koro HaceneHHH Ha YKPaiHi (B npo:ueHTaX 

JlO 1913 p.) xapaKTepH3Y€ThCH TaKHMH ,naHHMHl: 

lyKpaiHa Ja n'JIT.necsrr poxiB (1917 - 1967). Cnmc'I'H'IHI:Ilt .noBWnu<. J(ep:xm01liTSH,!laB Yxpailm. - K., 
- 1967. - c. 28. 
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Ta6JIHWI 1 

POKI! 1913 1939 1959 1965 1966 

MieLKe 100 200 282 349 357 

HaceneHHll B 

I npouemax 

llo6y.uyBaTH C.MIIipH'lH}' cPOpMyJiy, JaCTOC)'BaBIIIH MCTO.ll HaTKHYfOl HHTKH, 
HKa xapaKTepHJYE J.MiHy KiJI:&KocTi MiCLKoro HaceneHIDI B YKpaiH:i B rrepio.u 
1913-1966 pp. 

Po3B'H3aHWJ. Haca:MIIepe.u 6YJ{Yt:Mo CHCTeMy Koop,UHHaT i Ha KOOp,UHHaTHY 
111Iorrurny HanocH.Mo TO'IKH J TaKHMH Koop,UHHaTa.MH A (1913, 100); B (1939, 200); 
c (1959, 282); D (1965, 349) i E (1966, 357) (pHC. 2). 

y 

pHC. 2. 

BH6Hpae.Mo )J.Bi TO'I.KH. B Hamo.My BHII3JI.KY .uoniJILHo BJHTH TO'IKH B i D, oc
KinLKH Bi.u IIpH.MOl, IIpOBC,llCHOl qepe3 Jli TO'IKH, peiiiTa TO'lOK 6y.uyn, IIO 06H,llBi 
CTOpoHH, IIpWIOMY Ha HCJHalffiiH Bi.ucTaHi. 

3a cPOP.MYJIOIO (1) BHJHa'l~.MO y: 

-x(y-y) y-y 
y= B D B +yB+~*X= 

XD-X/1 X0 -X8 

1939(349-320) + 200+ 349-200 • x"' _ 10912+ 5 ?]x 
1965-1989 1965-1939 • 

OnKe, Jane::>KHicTL, mo xapaKTepHJYE J.MiHy MicLKoro HaceJieHHH B YKPaiHi B 
IIepiO.ll 1913- 1966 pp., BHJJ-Ia'laETbCH IIpH61IHJHO TaKOIO e.MIIipH'IHOIO cPOp.MYJIOIO: 

y = - 10912 + 5,73*x 1 

.ue x - KaJieH,Uapmrn piK. 
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3. Meron Bn6paHBX ro,oK 
MeTo~ HaTHI"HYfOi HHTKH, .maW MH poJrJUIHyJIH BHII{e, e qacTKOBHM BHIIa,ll;KOM 

JaraJlhHimoro MeTO,lly, ID;O HaJHBa€ThC.H MCTO.llOM BHfipaHHX TO'IOK. Cyn. HOro no
JUITa€ B TilKOM)'. JloCJii,mri ~aHi X]; X~ ... ; Xn i JHatJCHHH Y b' y~ ... ; Yn• ID;O iM Bizl
noBi,naron., HaHOCHMO Ha KOOp,D;HHaTIIy IUIOIUHHY y BHr.JUI.Zti TO'IOK (x1; y 1); (X~ 

yJ); ... ; (xm· y,). BH6HpaeMo TaKY KpHBy, mo6 TO'IKH p03Mim;aJIHcSI 6JIHJLKO 6iml 

Hei. Hexa:H: ue 6y.ne napa6ona ~pyroro nop~. To.z:d Jane:.liCHicn. Mix xi y myKa

eMo y BHI'.JUI.Zti KBa,lij>aTHOl .pymrn:ii y = a + bx + cx2. mo6 3HaHTH KOecPiuit:HTH 
a, b, c BH6HpaeMo TpH To'IKH, qepel .mci npoXOJlHTL napa6ona. Koop,D;HHaTH UHX 

TOlJOK niJ:lCTaRJUI€MO no 'ICpli B piBHmnui y = a + bx + cx2. flpH UDOMY .z:dcrat:MO 
CHCTCMY TpLOX piBHJIHb, poJB'HJaBIIIH mcy MaTHMeMo KPecPi.r{ieHTH a, b, c. 

JIK:mo eMIIipH'IHi TO'IKH poJMim;a.JOTLCH 6JIIDKqe .no KpHBOi Tpen.oro nopSJ.llKY 

y = a + bx + cx2 + dx3, a6o ~o rinep6oJIH y = a+.; , a6o .no mcoi-He6y,llb 

imnoi KpHBOl, TO BH6Hpa€MO CTinLKH onopHHX TO'IOK, cKinLKH KOe«PiuieHTffi y piB
IDIHHi. fli.nCTaBHBIIIH JHa'ICHHH UHX TO'IOK y piBHHHH.H, MaTHMCMO CHCTCM)' piB
lUIHb, p03B'.H3aBiilll SJKY, BHJHatiHMO Koe.pi.r{ieHTH. 

BH6HparotiH KPHBY, Tpe6a ~o6HBaTHCL, w;o6 6.im.micTL TO'IOK JHaxo,llHnacL 
no6nHJY KpHBoi f(x). 

TipHKnarr. 3poCTaHWI KinLKocri cry.nemiB BHIIJ;HX HaB'IanLHHX JaKna.niB no po

Kax B YKpaiHicLKiH PCP xapanepHJyeTLcH TaKHMH .naHHMH2: 

Ta6JiliWI 2 

Ha nO'l3TOK 1940/41 1950/51 1960/61 1966/67 

H3B'l<ll'ILHOTO 

poxy (x) 

KilThxiCTL 196.8 201,5 417,7 739,1 

C'I}',!IeHTiB BYJiB y " 
THC. 'I OJ!. (y) 

Tio6y.zzyaaTH eMniPH'IHY .popMyny BHrnSJ.llY y = a + bx + cx2, m<a xapanepH
Jye i KinLKiCTL cry.nemiB BYJiB Ha notJaToK HaB'IanLHoro POKY (y) B nepio~ 1940-
41 - 1966-67 H.p. 

PoJB'HJaHHSI. 3 ycix MO)JC.JllffiHX napa6on y = a + bx + cx2 BH6HpaeMo zy, mea 

npoxo,llHTb qepeJ TO'IKH, w;o a.i,zmoamruoTL 1950/51 HaB'IanLHOMY POKY x3 = 10 i 
YJ = 201,5; 1960/61 H.p. x2 = 20 i y2 = 417,7; 1966/67 H.p. - XJ = 27 i YJ = 739,f 
(puc. 3). 

2 Yxpailm Ja n'srr.11.ec.11T poKiB (1917-1961). CramC'11f'IHirll: JJ.OBi,zumx. }lcpJmon.iTBHJI.aB YxpaiHH. - K., 
- 1967. - c. 216. 
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puc. 3. 
X 

IIi,nCTaBHBI.llf 3Ha'ICHIDI KOOp,o;HHaT IJ;HX TO'IOK y piBIDIHHJI y = a + bx + cx2 , 
MCTIIHC.MO CHCTCMY TpLOX piBIDIHL 3 TpLOMa HeBi.zloMHMH: 

201,5 = a + lOb + lOOc; 
417,7 = a+ 20b + 400c; 
739,1 =a + 27b + 729c; 

Po3s'a3aBI.Illi UIO cHcTeMY, .zticTaHeMo: a = 271,3; b = - 21,28; c = 1,43. ru.zi
cTasHMo 3Ha'leHIDI a, b i c B piBHHHHH y = a + bx + cx2 , o.uep)I{HMo eMIIipHlJHY 

q,opM)'JIY y = 271,3 - 21,28x + 1,43x2, JIKa xapaKTepuJye JpocTaHIDI Kim.Kicn. CTY
.uemiB Ha IIO'IaTOK HaB'Ia.JILHOfO POKY B nepio.u 1940/41 - 1966/67 H.p. 

4. IHTepnorumiiiaa cbopMYJia JlamaJPKa 
KOJIH eMIIipH'IHY lPOPMYJIY Tpe6a JHaHrn y sur.IDIJd MHoro'lJieHa smue JIK .upy

roro CTCIICIDI, TO '!aCTO KOpHCTYJOThCH TaK 3BaHOIO lPOPMy.JIOIO JlarpaiDKa. 
He:xaH .uaHi Harnoro )loCJii.ny JBe.llcHi B Ta6.JIHIUO 

y 

Tpc6a 3HaHTH MHoro'lJieH n - I cTeneiDI y=ljl(x) , .marii rrpu 3a.zi.a.HHX JHa'leH

HHX HC3aJIC)KHOl 03HaKH Xj; X~ . .. ; Xn Ha6ysas 6H Bin;rros.i,w!o 3)l06yrnx B peJym.

TaTI .UOCJii.ny 3Ha'leHL 3aJIC)KHOl 03HaKH y J; Y:b ... ,"J'n, T06TO II:\06 BHKOHysaJiaCL Ta

Ka CHCTCMa piBHSIHL: 



~(x,)=y,, 
~(x2)=y2 , 

UeH: noJiiHoM IIIyKaeMo TaK. Hexa:H IIIyKa.HHM MHoro'llieHOM 6y]l.e 

y=~(x) = a0 +a.x+a1x' + ... +a._,x• 1 
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npwmMy a0 , a 1 ., a2, ... , an-I - .u;eHKi HeainoMi Koecl>iuieHm. IIi,ncTaBIDieMo B 

rrpaay qacTHHy piBIDIHIDI JaMicn. x no qep3i JHaqeillUI x 1; x2; ... ; Xn· 3a npltiirur

TIIM amue npHnymeillUIM MHoro'IJleH noaHHeH aa6ym ai,nnoai,zumx JHaqem. y 1; 

Y2; ..• ; yrr. llpH UbOMY JticTaHeMO CHCTeMY n piBIDIHL: 

ao + apz + OjXj + ... + an_zxnn-l = YJ, 

ao + azx2 + OJ:XI + ... + an_zxf'-1 = Y2. 

ao + O]Xn + OjXi + ... + On-]Xnn-1 = Yn· 

Po3B'H3aBI.llH IU<> CHCTeMY, 3HaH;ueMO Koecl>i.ninrm ao, OJ ,a2 , ... , an-] . lli.u;
CTilBHMO ix 3HaqeillUI B MHOro'UieH: 

.HKmo a IU<> Q>opMyJiy 3aMicn. x niucTaBHTH x1 , To .ltiCTaHeMo ¢ (xz) = Yz, oc

Ki.m.KH peiiiTa 'IJleHiB .aopiBmoaaTHMe HYJllO, 6o B ix ~cem.HHKH BXOJI.HTh cniB
MHO)f{}{Hl(H (X - Xz), .Hid., KOJIH ni,uCTaBHTH X =X] , ,!J;OpiBmoiOTh HYJIIO. Bi,nnoai,n-

HO, HKIUO 3aWCTh X nizlcTaBHTH X2, X] , ... , Xn , TO ¢ (x2) = Y2 ; ¢ (xj} = YJ ; 

... ¢ (x,) = Yn · 

<l>opMYJia (2) Ha3HBaeThCH iHTepnoJUIUiH:HoiO Q>opMYJIOIO JiarpamKa. hrrepno
mnti:HH:HH xapaKTep Itiei cPOPMYJIH llOJIHrae B TOMY, ID;O ll qacTo BHKOpHCTOB~ 
.u;ID1 o6'iHCJieillUI npoMbnmx 3Haqem. JaJie.)llliOl 03HaKH y , To6To JHat.Iem. y , HKi 
ai.zuioBi.naiOTh npoMbfamM 3HaqeHHHM X, ID;O He 3a)J;aHi. Ta6.mm;eiO i 3H3XO.li,HThCH, 
HanpHKJia,ll, MDK X] i X2 ; X2 i X] i T.,!J;. 

llpHKJJan. Y Ta6n. 3 Haae.u;eHo .u;aHi npo Ki.m.Kicn. yqHiB V - VIII KJiaciB y Ja
ram.Hoocairnix II.IKOJiax YKpaiHCJ.Koi PCP. BcTaHOBHTH 3aKOHoMipHicn. 3Mllm 
Kini>Kocri yqHiB V - VIII KJiaciB. 
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Ta6JIHnH 3. 

[;; ···=·I 1940/41 1950/51 1960/61 1966167 

aJILHOrO 

poxy 

IGm,x:icTL yqHiB 2525,5 3053,0 2949.6 3350,7 

V - VID KJiacis y 

THC. 

PoJB'HJVBaHIDJ. BJHBI.IIH 1940/41 HaBt:Iam.mrn pix Ja not:IaTOK Bi.wriKy i noJHa
'IHB!IIH ':IHcno poKiB, HKi npoihwm qepeJ x , cKJia,uaeMo .nonoMDirny ya6mnuo 
(Ta6JI. 4). 

Ta6JIHnH 4. 

X 10 20 27 

y 2S2S,S 3053,0 2949,6 3350,7 

3a cpopMYJIOIO narpaiDKa JHaxO).l.HMO MHOro':IJieH 3-ro CTeneHH, SIKHH npH X = 
1, 10, 20, 27 ,u;aBaB 6H Bi.u;nOBi.nHO JHa':leHHH y = 2525,5; 3053,0; 2949,6; 3350,7. 

OnKe, MbK Kim.Kicno yqHiB y V- VII KJiacax Jaram.HoocsiTHix IIIKiJI YKpaiH
CbKoi PCP (B rncR'Iax) i poKaMH, not:IHHaJO':IH J 1940/41 HaB':Ia1J.bHoro poKY, icHY€ 
TaKa eMIIipWIHa JaneJKHicn.: y = 0,30x3 - 13,20x2 + 175,16x + 2327,40. 

3a J,u;q6yroro eMIIipH'IHOIO JaJie)K}ficno MO)KHa o6tmcmoBam npoMbtrni JHa':leH
HH Kim.KoCTi yqHiB y UHX KJiacax. HanpHKJia.z:t, mo6 BHJHa'DITH, cKim.KH 6yno yq
HiB y V - VIII KJiacax B 1955/56 HaB':IaJIDHOMY poiti, rriz:J;cTa.BIDI€MO B eMnipH':IHe 
piBHHHHH JHat:IeHHH X= 15, y = 0,30 * 153 - 13,20 * 152 + 175,16 * 15 + 2327,40 
1012,5 - 2970,0 + 2627,4 + 2327,40 = 3097,3 (me.). 

5. Meron RaiiMeHUIHX pazmariB (MeTon faycca) 
He:xaH B nponeci nesHoro .u;oCJii,zoKeHHH MH .u;icTaJIH TaKi .u;a.Hi: 

Xz 

y Yt y,. 

BHXO,li;R':IH iJ JMiCTY po3TJISUIYBaHHX ID3Hill, llPHfiYCKa€MO, lllO MDK UHMH BeJIH
tiHHaMH icHY€ neBHa cpyHKUioHa.m.Ha Jane)Klficn. y (x) . Mero.n HaHMeHUIHX KBa,ll

paTiB nomrrae B ToMy, mo Tpe6a JHaiim TaKi napaMeTJlH cpYHKUioHaJIDHoi Janex
HOCTi y (x} , lll06 CYM3 KBa,upaTiB B.i.zoarnem. cpaKTH'IHHX (,u;oCJii.u;Hmc.) ,ll;aHHX Bi.u; BH
piBHHHHX 6yna HaHMeiD.IIOIO (pHC. 4). 

S = (Y1 - Y1J2 + (y2 - y2J2 + ... + (Yn - y,J2, (3) 
.u;e y 1 - cpaKl'H'IHi (.u;oc.rr.iuHi) JHat:IeHHH; 

Y 1 - BHpiBHHHi JHat:IeHHH. 



y 

- --... -------- ---- ---------------------------------------.. -=----, 
Ym.Ym I 

y -------------------------------------------------------------1 

-
yo- ------------ ------------------------------------------, 
Y. ------------------------------------------------------ I 

----------------------------------------, 
I - -----------------------------------_____ .... 

yk : 

0 

pHC. 4. 

I 
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X 

3acrocye:Mo ueit MCTo,u: JJ:IDl BHJHa'lemrn rrapaMcrpiB .u:emrnx KOHKpeTHHX <l>YH
KUioHam.HHX 3aJIC)KHOCTCH. 

a) Hexaif MbK .U:aHHMH Ta6JI. 4 icaye: npnwnporropuioHam.Ha 3a.n::e~cn., To6-
To TeopeTH'IHa KpHBa, 3a ,U:OllOMOroiO HKOl 6y,u:eMO BHpiBHIOBaTH eMIIipwmy Ja
JieXHi.cn, MbK UHMH Be.1lll'rnHaMH, Mae: TaKHit BHriDI,ll: 

y = kx. (4) 
To,lli (3) Jarrmnen,c.a: 9 BHTJIHW 

S = :t (Y; - kxj)2. 
i - 1 

KK BH.IUio, u.a: CYMa Ja.n::e:xarn. Bi.n k. BoHa 6me MiHiMam.Ha ro,ni, KOJIH noxi,u
Ha no 3MiHHi:H k ,u:opiBHIOe: HyJIIO, T06To 

dS • 
- = 2L(y1 -kx

1
)(-x

1
) =0. 

dk ... 

CKOpOTHMO UC piBIDIHIDI Ha -2: 

JBi,u:KH 

:t (yi - kx.)x, = 0; :t x,y, - k :t x,1 
= 0; 

w w w 

:tx~y, 
k = -1·-·tx,l 

i•l 
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Ili..ucTamnmrn JHaqeHIDI k B piBIDlHIDI (4), .uicTa.HeMo: 
w (4a) 

LXI..Vl 
y=~•x. 

Lxi 
1~1 

6) Hexa:H «}>)'HKIJ;iOHaJII.Ha JaneXHicTL Mae Ta.Kitil BHriDI,ll;: 

y=a+bx. 

Ili.ncTaBHBillH B piBID:IHWI (3) Ja.MiCTL Yi Bi.u.noaiuHo a + bxi , .uicTaHeMo 

S = f(y, -a-bx,fl. 
i=""l 

Y n;lli «}>yma:(i1 HeaiuoMi Koe«}>i[(ieHrn a i b, npH HKliX «}>}'HKIJ:iH MarnMe MiHi
Mam.He JHaqeHIDI. lllo6 JHaHm ui JHaqeHIDI, BiJLMeMo qacTHHHi noxi,mri no a Ta 
b i rrpHpiBIDieMo 1x .uo HYJUI. PoJB'HJOK 3.Uo6yroi CHCTeMH piBHHHI. .uae ri JHaqeH
HH, npH HKliX .llaHa CYMa MiHiMam.Ha. 

; = 2L(Y1 -a-bx,)(-1) = 0, } 

- = 2~)y, -a-bx,)(-x,) = 0. 
db 

CKOpOTHMO o6H,li,Ba piBID:IHWI Ha -2 i 3p06HMo TaD rrepcraopeHIDI: 

n 

:tea+ bx.) == i;y,, } 

t(ax, + bx,'): i:x,y,, ; 
lei 1•1 

BpaxyaaamH, mo :La= na , .uicTaHeMo: 
fcl 

OnycTHBinH iH.ueKcH, neperrmneMo CHCTeMY (5) TaK: 

na+bfx,=fy,, ) 
,...1 izl . . . 

a :frx. +b ?;x; = :frx,y,. 

. (5) 

3,ll06YTa CHCTeMa piBIDIHL HaJHBa€TLCH HOpMaJILHOIO CHCTeMOIO f aycca •. 
P03B'H3aBillH ii, JHaH,lleMo JHaqeHHH a i b: 



n "v i . ~- I 
b - :Lx l: xvj 

- , n i:xi 
L:X i:x'l 
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(6) 

(7) 

B) AHaJiori'IHO CKJia,Uat:ThC~ CHCTeMa HOPMaJlbHHX piBIDIHl>, KOJIH 3B'~30K MDK 
OJHaKaMH 6JIH3bKHH .UO o6epHeHOro i .UOCHTh ,uo6pe BHpmKat:ThC~ JaJieXHicTIO 

b 
y=a+

x 

CncreMa HopMaJibHHX piBIDIHD )J)UI U:boro BHII<mKJ' 6y.ue TaKa: 

6. EKcmanommiH 

(8) 

B rrpaKTniJ:i qacTo .UOBOLJ:HThC~ cKJia.UaTH npornoJH poJBHTKY Toro 'IH im.uoro 
.smnma Ja AOCJIWrnMH .uaHHMH Ja yMoBn, mo TeH,UeHIJ;m poJB.UTKY mmma He JMi
HJOeTI>csr. u~ Oliepau;m HaJHBat:TbC~ eKCTpaiiOJIHUieiO, T06TO 3HaxO,WKeillUIM HaC
ryriHUX piBillB OJHaKU, KOJIH liOllepe.l{H.i Bi,uOMi. 

HarrpuKJra,u, KOJIH MH, supiBmoiO'IH piBHi ~oro-He6y.[l.b pmzy Ja rrapa6ono10 2-

ro llOPHJU<Y, WCTa.Jlll piBIDIHH~ 3B'~3KY y=a+b:c+ cx' i MaeMO ni.ucTaBy np.nrrycKaTH, 

lUO i B HaCT)'Illll pOKU ~ TeH,UeHIJ;m He JMiHHTI>CH, TO, lli,uCTaB.UBIIlli B piBlUilliDI 
3B'H3KY 3Ha'ICllUI X , .[l.iCTaHeMO npornoJH JHa'IeHIUI OJHaK. 

IIpHKJiaii. 3a eMUiplf'IHOIO <PoPMYJIOIO, ~a xapaKTepuJye Kim,KicTb cry.n.emiB 
ByJiB Ha notiaTOK HaB'IaJlbHoro POKY (LJ:HB. rrpUKJia,u n.3) JHaiiTH, cKiJibKH 6y.n.e 
cry.n.emiB B YKpallii y 1975 p., llPHIIYCTHBIIIH, mo TeH,UeHIJ;m JpocTaHIUI 11HIIIHTh

c5l TaKOIO CaMOIO, ~ i paHirue. 

Po3B'H3amUI. IIi,ucTaBHBIIIH B piBIDIIUUI JB'~JKY y = 271,3 - 21,28x + 1,43x2 
JHa'IeillUI x = 35, .uicTaHeMo: 

y = 271,3-21,28 * 35 + 1,43 * 35 2 =I 278,25 (THe.) .. · 

CJii.n. JamatiHTH, rno JaB.UaHIUI, noa'HJaHi. 3 Bi.urnyK)'BamUIM eMUiplf'IHoi: <Pop
Mymi, HKa .[l.06pe Bi,uo6paxat: 3B'H30K Mix 03HaKaMH X i y , He € BUJHa"tleHUMH. 
MoXHa cKJiacTH HecKiH'IeHHY MHO)K]{H)' JaJieXHOCTeii y = f(x) , HKi ai.unoai.urum: 6 
.n.aHi:H MeTi. Ue OJHa"tlae, rno <P}'HKI(ilo y = f(x) MH au6upaeMo caMi, aJie npu l{l>O
MY HaMaraeMOCb, mo6 3 ycix MO)KJIHB.UX JaJleXHOCTe:H, HKi .UOC.UTb .uo6pe Bi.uo6pa
:JKalOTb eMniplPllti ,uaHi, au6pano 6yJro Ha:Hrrpocrinry. 
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fipo!I;OBJKeHIDI CTaiTi B HaCTYJIHOM)' HOMepi lKYIJHaJIY. 

CmammJI HaiJiiiuHa iJo peiJaKu,ii' 07.02.07 

llaBJioBOJIOBHK 

fieJJ,arofll'leCKrul TeXHOJIOrml npHMeHeHIDI perpcCCHOHHOro H KOppe.1IJIUH

OHHOfO aHaJIH30B B neJJ,aroi'IPieCKHX HCCJieJJ,OBaiiiDIX 

PeJIOMe 

B CTaThe paCCMaTpHBaiOTC.R: CynniOCTh H BOJMO)I{HOCTH perpeCCHOIUIOrO H KOp
pe.IDIIU10HHOrO UHa.JIHJOB IIpH HCCJieL(oBaHHH rre.aarofH'!eCKHX .R:BJieHHlf H rrpouec
COB; TCXHOJIOrH.R: BhiiDiJlelUUI B3aHMOCB.R:3eH Me)I{,Ay ne.uaronf'IeCKHMH .R:BJieiDUIMH 
H IIpOUCCCaMU, HaXO)f()l.ClUUI HX KOJIWICCTBCHHOH OUCHKH, ycTaHOBJieHH.R: JUKOHO
MepHOCTeH B3aHMOCB.R:3<UllibiX rre.uarornqecKHX .R:BJiellllli. II IIOKaJaTeJieH, XapaKTe
pH3YJOI.UHX HX; pacKpbiBaCTC.R: MeTOL(HKa IIOCTpOeHH.R: 3MIIHpi{qeCKHX 3aKOHOMep
HOCTeH (3MIIHpll'leCKHX cl>opMyn); Ha OCHOBe OIIbiTHhlX L(alllfbiX, B lJ:UCTHOCTii C 
npHMeHeirn:eM MeTOL(OS: HUT.R:HyTOH Irn:TH, H36paHHbiX TOlJ:eK, HaHMeHblllliX KBUL(
paTOB (MeTona faycca), nHTeprroJI.R:UHOHHOH <lJopMyJThi JiarpaiDKa H .up. B cTaThe 
TaiOKe HJJiaraeTC.R: MCTOL(HKa IIOCTpOeHIDI KOppeJI.R:UHOHHhiX ypaBHeirn:H (ypaBHe
HliH perpeCCHH), pacKpbiBaeTC.R: CynniOCTh H MeTOL(HKa OIIpellCJleHH.R: 3MIIHpHqec
KHX Mep TeCHOThl CB.R:3H (K03cPcPHUHeHTa aCCOUHaUHH, K03cP$HUHeHTa BJaHMHOH 
COIIpiDKe,m-IOCTH, K03$qmUHeHTa KOppe.IDIUHM H 11p.). 

Pavlo VOLOVYK 

The Pedagogical Technology of Regression and Correlation Analysis 
Usage in Pedagogical Researches 

Summary 

The crux and resources of regression and correlation analysis at research of the 
pedagogical phenomena and process are considered in this article. Technology of re
vealing of correlations between pedagogical process and its phenomena is examined 
here. Determination of its quantitative estimation, fr.xation of correlated patterns 
between pedagogical phenomena and its characterized index are determined in tltis 
article. Methods of empirical patterns formation (empiric formulas} are considered 
here. It is carried out investigation on the basis of studied data. Usage of such met
hods as : strained thread, selected points, the least squares (method of Gauss), La 
Grange interpolation formula etc. can be regarded here. TI1e technique of correlati
on equations' (the equation of regression} construction is stated in this article. One 
can also fmd the revelation of the empirical measures of com1ection narrowness es
sence and its technique (association factor, factor of reciprocal conjugacy and fac 
tor of correlation}. 




