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NMPOrPAMHUA KOMMJIEKC ANA OBPOBKU CUHXPOHHO
3APEECTPOBAHUX BIOCUTHANIB Y MONIFTPA®AX

A. C. CeepcTiok, H. O. KpaBeub, B. . KacsaHiok

JBH3 «TepHoninbcbkuli OepxasHuUli MeduyHul yHieepcumem
imeHi I. A. Nopbayescbkozo MOS3 YkpaiHu»

Y poboTi onucaHo po3pobKy NpOrpamHOro KOMMMEKCY, SIKWA Aae 3MOry MpoBOAMTW CYMiCHY CTaTUCTUYHY OGpoOKy
CUHXPOHHO 3apeecTpoBaHMX GiocurHanie B nonirpadax Ha OCHOBI Mogeni BeKTopa UMKMIYHUX PUTMIYHO MOB'A3aHUX BU-

naaKkoBKX MpPOLECIB.

KnrouoBi cnoBa: CUMHXPOHHO 3apeecTpoBaHi GiocurHanu, mMetTogu cTaTUCTUYHOI 06po6KKM, NMpOrpamMHuiA KOMMIEKC.

NMPOMPAMMHBIA KOMMINEKC ANA OBPABOTKM CUHXPOHHO
3APErlMCTPUPOBAHHBLIX BUOCUITHANOB B MOJINTPADAX

A. C. CeepcTiok, H. O. KpaBeu, B. . KacsaHiok

BY3 «TepHornonbcKkuli 20cydapcmeeHHbIl MeduyuHcKul yHusepcumem
umeHu U. A. opbayesckozo M3 YkpauHbi»

B pa60Te onncaHa pa3pa60TKa NPOrpaMMHOro KOMMeKca, KOTOpPbI NO3BONSET NPOBOAUTL COBMECTHYIO CTaTuctmnyec-
Kyl 06pa60TKy CUHXPOHHO 3aperncTpnupoBaHHbIX 6uocurHanos B nonurpadgax Ha OCHOBE MOLENN BEKTOPA LIMKIMYECKUX

PUTMUYHO CBA3aHHbIX cnyanlelx npoueccos.

KnioueBble crnoBa: CUHXPOHHO 3aperncTpuMpoBaHHbIE OuocurHanbl, MeTodbl CTaTUCTUYECKON O6pa6OTKVI, nporpamMmm-

HbI KOMMMEKC.

PROGRAM COMPLEX FOR TREATMENT OF REGISTERED SYNCHRONOUS
BIOSIGNALS IN POLYGRAPH

A. S. Sverstyuk, N. O. Kravets, V. P. Kasyanyuk
SHEI «Ternopii State Medical University by I.Ya.Horbachevsky of MPH of Ukraine»

The work described a software package, which provides the compatible statistical processing simultaneously registered
in the polygraph biosignals based on a model vector cyclical rhythm associated random processes.

Key words: synchronously recorded biosignals , methods of statistical processing software package.

Beryn. ®OyHKIIOHYBaHHS OpraHi3My JIFOJIUHH K 610~
(GI3UYHOT CHCTEMH CYIPOBOKYETHCS TCHEPYBaHHIM
SJICKTPHYHUX, MarHITHAX, MEXaHIYHHUX ITOJIiB, 3MiHAMHU
JUXaHHSI, TUCKY, IKIPHO-TATbBAHIYHOT PEaKIlii, ONTHY-
HOI I'YCTHHH TKaHUH, IO y TIPOCTOPOBO-YACOBIH CTPYK-
Typi BitoOpaxarTh GYHKIIOHATIBHUHN CTaH MCUX0dizio-
JIOTIYHOT CUCTEMH JIFOJIMHH 1 TAI0Th 3MOTY IIPOBOAMTH 11
TIarHOCTUKY Ta TECTyBAaHHS.

Komm monmHa rOBOPUTH HETIPaBIy, 3MIHIOIOTHCS Xa-
PaKTepUCTHKN OI0CHTHAIB, BHACIIIOK HEY3TO/DKEHOCTI
peanbHOi TIHCHOCTI Ta MOAYJIhOBAHOI HEMpaBIUBOT
iH(pOopMaIlii, Ha koMY (aKTi IPYHTY€EThCS 11es oOcTe-
JKCHHS Ha moJirpadi.

© A. C. Crepcriok, H. O. Kpaseus, B. II. Kacsuiok

[Tonirpad € KOMIUTEKCOM, 11O CKJIAJIAETHCS 3 IaBayviB,
CEHCOPHOT0 OJIOKY, KOMIT'IOTepa Ta Cy4acHOTO IPOTpaM-
HOTO 3a0e3MeveHHs, SKUM Kepye (axiBenb-nomirpado-
Jior. [Tosirpad 3a0e3mnedye npuitom GiocHTHAIIB Bij 1a-
BauiB 10 7-12 He3aleXHUX KaHaJax, 0 Ja€ 3MOTY pee-
CTpyBaTH (HOTOILUICTHIMOTPaMy, MIKipHO-TaIbBaHIYHY
peakuiro, BepXHE Ta HIKHE TUXaHHSA, 3MiHH KPOB'STHO-
TO THCKY, MOBHUIl CHTHAJ, aBTOMAaTHYHE OI[IHIOBAaHHS
3arajJbHOI HAIPYKEHOCTI 00CTEKYBAHOTO, IICHXOJIOTIY-
HY CKJIQJIOBY B peaJIbHOMY MacmTa0i gacy [1] .

[ToBHy iH(pOpMaIi0 MPH 0OCTEXKEHHI Ha moJirpadi
MOYKHA OTPHMATH JIUIIE 32 YMOBH HapalebHOTO BUKO-
PHCTaHHS AEKUTEKOX METOJIB aBTOMAaTH30BaHO1 [liarHo-
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cThKH Ha 6a31 EOM, a orpuMaHi 1aHi MOBHHHI PO3TJIs-
JATUCS 3 €UHOT TOYKH 30py. Takwid miaxXil A03BOJISIE
MIEBHUM YHHOM YHi()IKyBaTH aBTOMAaTH30BaHy 0OpPOOKY
Ta MOJICIIOBAHHS PI3HHX 32 (DI3HUHOI0 MPHUPOIOK0 Oio-
CUTHAIB Ta MiJABUIIUTH TOCTOBIPHICTh, TIOBHOTY Jliar-
HOCTHKM OOCTEKCHHS Ha Tojirpadi, BHACIITOK BHKO-
pUCTaHHS ONHOTUIHUX MiarHOCTHYHHUX O3HAK IS
PI3HHX KJIaciB TOCIHIPKYBAaHUX CHTHAIIB.

BinbIricTs iCHYFOUMX METOIIB 0OpOOKH O10CHUTHAIIB
I'pyHTYIOTBCS HAa MATEMATHIHIX MOJICIISIX Y BUTILII BEK-
TOpa BUIAIKOBHUX BEJMYHH, CTAIIIOHAPHOTO BHUIIAIKOBO-
TO MPOIIECY Ta CTOXaCTUYHOTO MEPIOIMIHOTO MPOLIECY.
OpHak, y X MaTeMaTHIHUX MOJICIISX HE BPAaXOBYIOTh-
¢S BXJIMBI BIACTHBOCTI JOCII/DKYBaHUX OlOCHTHAIIB
- MIHJIUBICTD Ta CHUIBHICTH IX PUTMY.

Hageneni Buie apryMeHTH BKa3yIOTh Ha aKTYalbHICTh
PO3pOOKH HOBOT MaTeMaTHYHOT MOJIEITi, METOJIIB CyMic-
HOT CTaTUCTHYHOI 0OpOOKH Ta iMiTallii O10CHTHAJIIB Ha
OCHOBI1 Teopii BUMAJAKOBHX MPOIECIB Ta BHUITATKOBUX
TMOJIB, JUIA TOTPe0 KOMIUIEKCHOTO KOMI'IOTEPHOTO 00-
CTEXXEHHS Ha Tomirpadi.

IMocranoBka 3aBaaHHs. EQEeKTUBHICTh CydYacHUX
noJiirpadiB 3HAYHOIO MIPOIO 3aJISKUThH BiJ amapaTHoi
Ta IPOTPaMHOT CKJIAJIOBUX, Ha 0a3i SKMX BOHU OYIyIOTh-
cs1. BukoprcTaHHS pi3HOMaHITHUX METO/IiB 00pPOOKH, K1
3aKIaalOThCA B MPOTPaMHOMY 3a0e3ledeHHi, 3HaAYHO
po3impioe QYHKIIIOHATBHI MOXKIHUBOCTI Ta ITiIBHIIYE
JIOCTOBIPHICTh 0OCTEeXKeHHS Ha mojirpadi [1]. B cBoro
9gepry, MeToIu 0a3yroThCs Ha MaTeMaTHYHUX MOJEIIX,
SIK1 13aJIaI0Th MOXIIMBOCTI Ta crieldiKy 00poOku. 30k-
peMa, cyMmicHy 0OpoOKYy O10CHUTHAIIB MOXIJIUBO MPOBO-
IUTH JIUIIE 32 YMOBH, IIO iX MaTeMaTHYHI MOJIEIi MEeB-
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HUM YHHOM Y3TOJDKCHI MiXK CO0O0 1 MalTh TMOAIOHY
CTPYKTYpYy.

PoGora 0OaraThoX CydYacHHX KapAioJiarHOCTHYHHX
KOMILJICKCIB 0a3y€eThCs 3/IeOUTBIIOr0 Ha aHai31 OKpeMO
KOXKHOTO 13 CHHXPOHHO 33apEECTPOBAHHMX Ol1OCHTHAIIIB
(C3BC). B sKocTI MpHKIAIIB pO3Tisaain nojirpadhu
(«Kpicy, «Pud», «Apcenan», «LX4000-SWy). Cuin 3a-
3HAYWTH, 0 Y HABEJICHUX ToJlirpagax Ta 0arathox mnpa-
1nax [2-3] He BpaxOBYEThCS CHIJIBHICTH PUTMY JOCITI-
mxyBaaux C3bC.

VY po3pobiieHOMY TIPOrPaMHOMY KOMIUTIEKCI BUKOPHC-
TaHO MIJXOJIHM IO CYMICHOI CTaTUCTHYHOI OOpOOKH Ta
mozemoBanHs C3BC 3 BHKOpHCTaHHSM MOJeENei Ta
METO/IIB TEOPil IUKIIYHUX (DYHKIIOHATBHUX BiJHOIIICHD,
SIK1 OmHcaHi B mpansx [4-6].

OcHoBHa yacTtuna. Y npamsx [4, 5] onucana mare-
MaTruHa Mojaeidb C3bC Ha OCHOBI BEKTOpa IUKITIYHUX
PUTMIYHO TOB'S3aHUX BHUITQJJKOBHX MPOIIECIB.

3rifiHo 3 po6OTOIO [4], 1aMO O3HAYEHHS BEKTOpA ITHK-
JIYHUX PUTMIYHO MOB'SI3aHUX BUIAJIKOBHX MPOIIECIB.

O3znauenns 1. Bextop @N ((t),t) OUKIIIYHUX BUIAI-

xosux mpomeciz 1&;(@,t),i=LN, well,te W

Oy/ZIeMO Ha3WMBaTH BEKTOPOM CTPOTO PUTMIYHO MOB's3a-
HHX BHIA/IKOBHX ITPOLECIB, a CaMi IMPOLECH CTPOTrO PHUT-
MIYHO TIOB'SI3aHUMHM, SKIIO icHYye Taka QyHKIis Tit, n),
sIKa 33JI0BOJIbHSAE YMOBaM (DYHKIIIT pUTMY, IO CKiHYEH-
HOBHMIpHI BEKTOPH

{5,‘ (0.4)),¢, (0.1,),....¢, (0.1, )} Ta

{€ (.4, +T (1,.0)).6 (0.6, + T (t,;.n))...&, (0.1, + T (t,.n))]

ne Z,i,....,i, =1,N , e {’1 ..... {, y - MHOXH-

Ha cenapabenbHOCTI BekTopa @ (a),t) TIPHY BCIX KX

k=1 € cTOXaCTHYHO €KBiBaJCHTHHMH y LIMPOKOMY PO-
3YMIHHI.

O6nactio Bu3HaueHHs W BEKTOpa IMKIIYHHX PUT-
MIYHO ITOB'SI3aHUX BUTIAIKOBHX IPOIIECIB MOXKe OyTH a00
BITOPSIIKOBaHA JIUCKPETHA

W=D=<1t eR,meZ,[=11L

a0o Hele-

ml

pepBHa W=R MHOXWHa JICHAX YUCEIT. Y BHIIAIKY JHC-
KpeTHOCTI 00acti Bu3HaueHHs W=D Ju1s 11 eneMeHTiB
Mae Miclle TaKWi THI JIHIHHOTO yHOpPSIKYBaHHS:

lys, <1y, o0 m>m , abo axkmo m=m,a [ >/, B

mhy

inmmx punamkax £, >4, m.mye L, 1 .l,e1. L.
f

m,l
Oyukiis putMmy 7ii, n) BU3HAYAE 3aKOH 3MIHH Yaco-
BHX IHTEPBAJIIB MK OHO(pA3HUMH 3HAYECHHSIMH BEKTO-
pa OUKITIYHAX PATMIYHO TTOB'SI3aHUX BUITAIKOBHX IIPO-
neciB. OyHKIS pUTMY 33JI0BUTHHSIE TAKHM YMOBaM:

a) T(t, m)>0, sxuo m>0 (T(t,l) <oo);
b) T(t, m)=0, sxro n=0;
¢) T(t, m)<0, sxmo n<0, te W ; (1)

nns Oyme-sxkux t, € W ta t,e W, ma axux (<1,

IMpuuomy D < ¢ < oo,

mi+

o1t dyHKii T(t, M) BAKOHY€ETBCSI CTpOTa HEPIBHICTS:
T(t,n)+t, <T(t,,n)+t,,VneZ (2)
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¢ynakmis  T(t, m) € HaliMeHIIOIO 3a MoAyineM  OyIeMo Ha3WBaTH BEKTOPOM [ mepiognvHO MOB'I3aHUX

. o BMIIQJIKOBHX IIPOIIECIB.
('T(t,n]SIT (t,n)l) cepen ycix TakuxX (QYHKIIIH A port . . ..
(e PosrisiHeMo BIIacTUBOCTI AESKUX WMOBIPHICHUX Xa-

{Ty(t,n), yel } siki 3am0BombHsIOTE (1) Ta (2). PaKTepUCTHK BekTopa @ ((l),t)L{I/IKJ‘Ii‘lHI/IX PUTMIYHO
Y 4acTHHHOMY BHIAAKy, SKIO (YHKIiS pATMY [OB'sI3aHUX BUIIAAKOBHX Ipolecis. Taxk, 118 Horo cymic-
HOI k-BuMipHOT (YHKIIT pO3IOALITY Ma€ Miclie piBHICTE

T(t,n)=n-T (T >0,n€ Z), 10 Bektop O, (e, 1) prof gyt postioziy nep

Ly, (x,0..0x,;7,0..00, ) =

=1, (%0.0x0,:¢ + 7 (£,00)0..0r, + T (1,0n))0n € Z0i,0..00, =10N 0¢,0..0r, € W. (3)

$n G

3MilIaHa MeHTpajJbHa MOMEHTHA (YHKIIS TOPSIKY

p=2R,:
=1

R R,
B “(I,.....I‘,)zM{(;l((z).l,)—m;q(I,)) -...-(fl,((u.lk)—m;” (lk)) }:

=P L (2,58 )soisty T (80 N tisty sty € Wikiooly, =1L, N ne Z. (4)
B poGorax [4, 6, 7] oOrpyHTOBaHO MeTOAM iHTEpHO-  [8] po3pobiieHo MporpaMHUil KOMILIEKC, IO Ja€ 3MOTY
JIAIT, TIepeIMcKpeTr3alii 610CHrHaliB Ta QyHKIIIT pUT- MPOBOIUTH cTaTHCTHUHY 00poOKy C3BC, cTpykTypHa

My. BpaxoByroun pe3yipTaTé MmomepenHiX JOCHIIKEHh  CXeMa SKOTo HaBeIeHa Ha pUCYHKY 1.

BAOKH NONEPEJHBOT OBPOEKH C35C

LJIOK BJIOK i BJIOK BJOK .
OOPMYBAHHA QOLTLTPAIL BHIYUYEHHS N CEIMEHTAIHH
pEanamt (1 e [ teEmnY || C3BC
C36C

BIOKH CTATHCTHYHOI OBPOBKH C35C

BJIOK BJIOK BJIOK BJIOK
BIBHAYEHHS CTATHCTHYHOrO| | HOPMYBAHHSA CTATHCTHYHOI' O
OYHKIE  [T]AHAJL3Y @ VHKH]] CTATHYHHX [* AHAJII3Y C3BC

PUTMY C35C PHTMY OIIHOK C3BC
A 4 Y
BJIOK

MIEHIMIBAHIT

POSMIPHOCTI | BJIOK
BEKTOPA OPHIAHSITTS

IHOOPMATHB- PHIIEHL

HHX O3HAK

Puc. 1. CTpyKkTypHa cXeMa MPOrpaMHOTO KOMIUICKCY JUIsl cTaTucTUIHOT 00pobku C3BC.
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VY 6romi Gopmysanus peanizaniii C36C BukopucTO-
BYBAJIMCSl CKCIIOPTOBaHI CHHXPOHHO 3apeecTpOBaHi ix
3Ha4YeHHs 3 noJtirpada "Apcenan". bioku monepeaHboi
00poOKHM TpH3HaYeHi s (iIbTpamii Ta BHIyYEHHS
tpenny i3 C3BC. brok cerMeHTaIlii BUKOPHUCTOBYETHCS
JIIs OTPUMAaHHS 30HHO-4acoBoi cTpyktypu C3bC 3 me-
TOIO BU3HAYCHHSI iX QyHKII# puTMy. Biioku cratucTiy-
HOi 00pOOKH NpH3HAYEH] 1151 HOPMYBaHHS CTaTHCTHY-
HUX OIIHOK, aHai3y (QYHKIIi pUTMY Ta JOCJIKYBaHUX
OiocurnaniB. Biok MiHiMi3aIii po3MipHOCTI BEKTOpa
KUTBKOCTI, IO PETpe3eHTy€e HOpMY a00 IEeBHY MaToio-
rito CCC. brok nmpuiHATTA pillicHb A€ 3MOTY ITiJIBH-
IIUTH TOYHICTH Ta JIOCTOBIPHICTh OOCTEKEHHS Ha MOJIi-
rpagi mo C3BC.

MEOWYHA IH®OOPMATUKA
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OcobnmBa yBara B JaHOMY IIPOTPaMHOMY KOMILIEKCI
Oyma 30cepekeHa Ha po3poOIIi OJIOKY CTaTUCTUYHOTO
anamizy C3BC, skuii posrissHeMo netanbHime. I[Ipo-
rpaMHe 3a0e3IeveHHs I TaHOTO OJIOKY HAIHCaHe MO-
BOI0 miporpamyBanHs Delphi 7 3 BUKOPHCTaHHSIM CTaH-
ApTHUX KOMITOHEHTIB.

brox cratuctnynoro ananizy C3bC ckiamaerses 3
JIBOX MOJIYJIIB:

1. Monysnp «CraTHCTHYHOT 00pOoOKHM OlOCHTHAIIB 3
BpaxyBaHHAM (QYHKIIIT pUTMY Ta TIEPiOay».

2. Monynb «CyMicHoi craTrucTHaHOT 00po0ku C3bCy».

CtpykTypHO-(pyHKIIOHaTIbHA cXeMa Moy «CraTu-
cTHYHA 00poOKa OIOCUTHANIB 3 BPaxXyBaHHIM (QYHKITT
PUTMY Ta Iepioy» HaBeICHA Ha PHCYHKY 2.

Bizyanizauisn " Beia nanux ) Ilpopixkenns
JAaHHX (xkapaiocurnal, pyHkKumisa puTmMy) JAaHMUX
M Cramveovaana. V3 LT 1 A e
| CTarHCTH\Ha 11 Crarucruuna |
| o6podka s I 3anamns kpoky 06pobKa 3 }
BpPAXyBAHHAM . L o .
| P "ey {on 11 KinbKocri BpaxyBaHHaM :
| proay 11 HMKJIB Ta 300 dbyHKUil puT™My I
| Beia zmavenns 11 I
: nepioay I : - 1
InTepnonsiuis L »| TnTepnomsmin I
I 11 |l
I v 11 bysxuii purmy CHIHALY |
1 Ouinka 11 |
I | (MaTemaTnunoro 11 |
i cnoaiBanus, 11 Hepe.[lllerllTl;l:’ia— _.Hepc?nllckpnTn3a- :
I | aucoepcii, aBTo- |e- 11 > uis pynxuii | | gl uwis curmamy I
: Kopesiniii Hoi : : DUTMY 3 |
I pynxuii) 3 11 1
1 BpaxyBaHHAM 11 Oninka (MaTeMaTHYHOI'O CIOAIBAHHS, 1
1 nepioay 11 aucnepceii, aBTokopensinifiHol pyHkuii) 3 |
1 1 1 BpaxyBanHsaM pyHKIil puTmMy |
: Bizyanizauis : : * :
I OTPHMAHHX 11 . S : |
" Bizyanizaniss orpuMaHuX pe3ybTaTiB
1 pe3ylbTaTiB 11 :
| &+ I 1 ¥
|
I 36epexkenns I : 36epeskeHHs JAHHX 1
I AAHHX 11 1
— 1 —

Puc. 2. CtpykrypHO-QYHKIIIOHATBHA cXeMa MOIYJIS nporpaMu «CTaTucTHYHA 00poOKa Oi0CHTHAIB 3
BpaxyBaHHAM (YHKIIIi pUTMY Ta TEPioIy».

BkazaHa cxema Mpaifoe HaCTYITHUM YHHOM.

CrouaTKy BX1JHI JaHi KapJio curHany Ta QyHKIii
PUTMY BIIKPUBAIOTHCA ¥ Qopmari*.txt. BxigHumu na-
HUMH JIJIS TPOTPaMHU € ITUKITIYHI 010 CUTHAIH, K1 PeeCT-
pye nomirpad (poromieTuzmMorpaMa, BEpXHE Ta HUKHE

TUXaHHs, 3MiHU KPOB'SSHOTO THCKY), 8 TAKOX TUCKPET-
Ha (ynkuis purtMmy. Ha pucynky 3 (a, 0) momanuii 3a-
TaJIbHUH BUTIAI iHTEpQENCiB MporpaMu IS BBOIY
naHux (OlocWrHamiB, (YHKIIH puTMy) Ta ix Bi3yali-
3arii.
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{5 Cramncnmea oBpodea ki caruanis I [ )
@aiin  loncmora
Briun A | Cranuoruna ofodra | Biaot PR [Ge

Tlarni s o

Gavedtcurnan D:tHayes\Cramm 20151150615 Foly et

Dy puroy: D \Haspa\Crarm 2016\ _p EKT_1402 bl

it cur D yuryiz praray Moficea curnany

N 8 L u Jnauemma
Z RS =
i 538198 1 1 673

e 1 R37488 7 [ 674 Rotsjsen oy youey

= res

3 3 §37.006 3 674 171 Biaar/ nasaen
n AIREM 4 3 Te6myesmi

5 5 535206 5 354 2 Tofpama curnan 1a @7 =
5 5352 e

2 = Bucars e 1000

7 i 835,003 7 EEd 1017

g 8 535166 ] 608 027 ToGnspay,

s 9 530837 ] 562 84 Tpepiwan

0 10 §31558 10 1086 550 Epamnrowen 10 saan

n 11 83822 n 1630 834 Fm—

12 12 53203 B 1723 (X4

1 ha 53250 [ (S 7] == .o S

14 " 833,148 ] 1246 797 it

‘ i 8

{2 Cramncrmano obpotre wwaismtx cnrmasin

®ailn  fonomora
Sxani e | Cranc potisa B ceaarane G =

Puc. 3. 3aranpHuii BUTIST iHTepdENCIB IporpaMu: a) JJis BBOJY JaHUX (3akiaaka « BXimHi qaHi»);
0) 1t Bi3yamizarii gaHux (3akianaka «BimoOpakeHHs pe3yabTaTiBy»).

J11si KOHTPOJTIO BBOAY HPABHIIbHHUX JAHUX HA JAHOMY
iHTepdeiici mporpaMu nepeadavyeHi KHOIKH s Bi3ya-
mizanii BBeneHux nanux «IloOymoBa curnanyy, «I1ooy-
noBa QyHKIT puTMy». KpiM IIUX MOXITHBOCTEH Ipo-
rpaMa J03BOJISIE TIPOBOAUTH MPOPIIKSHHSI CUTHATY 3
METOIO 3MEHIIEHHS KIJILKOCTI BIJUIIKIB, III0 BIUIMHE Ha
yac 00OpOOKH CHUTHAIIB B IIIJIOMY.

Jlnst mpoBeICHHsI CTATUCTHYHOT 0OPOOKH B mporpami
BPaxOBaHO [[BA METOJM: METO]| YCepEeIHCHHS 3HAYCHb
peaitizaiii CHTHaIy 3 ypaxyBaHHSAM TEepioJy Ta METOJ
YCEpEeAHEHHS 3HAUYEHb peai3allil CUTHAY 3 ypaxyBaH-
HaM (yHKIIT putMy. [Ipukian iHTepdeiicy mporpamu
JUTS IPOBEICHHS CTATUCTHYHOI 0OPOOKH 3 BpaxyBaHHSIM
nepioly NoaHO Ha PUCYHKY 4.

& Cranicinuna 06pODKa LMHTIYHHX CHTHATIB

TATHCTHYHA OOPODKA UMK TINHHX CHIHATIB
D Aoorcra agin fononra
Dk Crarucuima c6pofen | Biprepasessa pasynsrars Mogemesnn | Cudcwa ofpodes - Boiahigared| L1 a | Blaoboa: rare | M Cyptcra opoting
I3k 3 ORHUEAANT TDIOS | 1A 3 BOMAR BT G CUTIY | PASYRTATI Hrepnnst | PAsgreTany nepesmxeionti 06zt piony UGpOSKa 3 BpayoarAa Ul PUTHY | Peagrerams erepromu | Peogroramnepemicrervaii
Mo e Lt e W o R [
| . T | ||
e | —1 {-c7s Lt i _— =
Harvinssecsizona (Brsavn [Tebsen] 3 27, 74880215 1522 23524 3 5 wopeany gewin ) (2 [V 0245 107
e aon e
e = 3z oms s
Mucnenca Brseaumy | Tebyiyesmy
—CJ | 1. IHTepnonana gynaul pay I |Ila&ywu‘ 14 132 027 11884
ApTcropenndifn dusain | Brasauny | Tlotwgeany| Rl il :
J 3 | 2 Irapnonalis curHany l |l1uﬂ;vnam‘ 5 1405275 17982 ‘
Duivarpsoka | & 1550741511 305 067267 : | RGN R T
| 3. Nepenucepeniogsan dgwuio iy | | Noduysarn 7 1ms 1329
enerra 7 1420343201 1228525057 I | 7 15 i 13w [
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Puc. 4. 3aranpauii BUTILI iHTEpdEHCiB MPOTpaMu I IPOBEACHHS CTATUCTHIHOT OOPOOKH:

a) yepes Mepiox;

0) 3 BpaxyBaHHSAM (DYHKIIIT pUTMY.

ITix yac npoBeieHHs CTATUCTHYHOT 0OPOOKH 3 Bpaxy-
BaHHSM Iepioly HeoOXiTHO 3a]aTH Mmepioja OiocurHay,
a TIOTIM OTPUMATH OIIHKK IMOBIPHICHUX XapaKTepHC-
TUK (MareMaTHYHe CHOMAIBaHHS, AUCIIEPCIS Ta aBTOKO-
pensiiiaa QYHKITIS).

ITix yac npoBeieHHs CTATUCTHYHOT 0OPOOKH 3 Bpaxy-
BaHHSAM (YHKIIT PUTMY HEOOXiTHO 3aJaTH JIOJATKOBI
napamMeTpH, a caMme: KpOK JUCKpeTH3alii CUrHamy i
¢byHKIIT puTMY (HEOOX1THHH 1T Yac mepeIucKpeTH3anlil

CUTHATY Ta QYHKIIIT pUTMY), & TAKOX KUTbKICTh IIUKIIIB
OlocUTHATY Ta KUIBKICTh 30H (Ha IHKJIi) 3apeecTpoBa-
HOI peaiizamii curHay. BukoHy041 TOCTI TOBHI KPOKH:
iHTepHONAIil QYHKIIT pUTMY; IHTEPIOJALII CHUTHAIY;
MepeMCKpETH3aMlii PYHKINT pUTMY; ITepeTUCKpeTH3aIlil
CUTHAJIy OTPUMAaEMO HEOOXIJHI JaHi JJIs MPOBEIACHHS
CTaTHCTUYHOI 0OpOOKH 3 BpaxXyBaHHAM (DYHKIIIT pUTMY.

3 pucyHKa 4 BHIHO, IO B Pe3yibTaTi CTATHCTHYHOL
00pOOKH MU MOXEMO OTPHUMATH OI[IHKU TAKUX IMOBIp-
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HICHUX XapaKTCPUCTUK: MAaTCMAaTUIHE CHO,I[iBaHHﬂ, JHC-

TIepcis Ta aBTOKOpeNsALiiHa GyHKIiS. Yci OTpUMaHi JaHi,

MIpY HEOOX1THOCTI, MOXKHA 30eperT B TEKCTOBUX (haii-
nax.

MEOWYHA IHPOPMATUKA
TA IHXEHEPIA

JInst IpoBeICHHS CYMICHOI CTaTHCTHYHOI 0OpOOKHU
C3BbC BHKOPHCTOBYETHCS 0JI0K ,,CyMiCHA CTATHCTUYIHA
00pobka C3BC", cTpykTypHO-(DYHKI[IOHAIBHA CXEMa,
SKOTO HaBEJCHA HA PUCYHKY 5.

Beia nannx

(A1Ba CHHXPOHHO 3apeecTPOBaHi
KapAiOCHTHAIIN Ta IX MaTeMaTH4Hi
CIoAiBaHHSI)

v

Bizyanizauis nannx

> (yHKUIT 3 BpaxyBaHHAIM

Ouinka cyMicHOT KopeasiuiiiHoi

bvukLil pUTMY

30epe:keHHS JaHNX

v

Bizyaaizanist oTpuMaHux pe3y bTaTiB

Puc. 5. CtpykrypHO-(pYHKIIOHaTBHA cXeMa MOyl mporpaMu «CyMicHa cratucTidHa 00podka C35C».

BXigHUMH JaHUMU JUIS CyMiCHOI CTaTUCTUYHOI 00-
POOKM € MepeInCKpeTH30BaHI 3HAUCHHS CHTHATIB Ta
OTPHMaHI iX OI[IHKM MaTeMaTHYHOTO CIOJiBaHHA. Pe-
3yJBTATOM CYMICHOI CTAaTHCTHYHOT 0OpPOOKH € B3aEMHO-
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Davispaine

un

1T

128825
v

KopeJsliiiHa (QyHKINisg, OTpUMaHa 3 BpaxyBaHHAM
GyHKIIT pUTMY.

IMpuknax inTepdeiicy nmporpaMu BBOAY CHHXPOHHO
3apeecTpOBaHMX JaHUX (@) Ta iX cyMicHOT 06poOKkH (0)
HaBE/ICHO Ha PUCYHKY 6.

B Cravicryuma 06po6Ka usKiMHHX CHIHATIE
@it Jdonomors

Brvsines | putica | Biie rarie Cydoacépoina

Sagagaw | KOPEnIDHS ey-iin
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21811
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Puc. 6.

@)

3aranpHul BUTILSL iHTEepdeiicy mporpaMu BBOLY CHHXPOHHO 3apeeCTpOBaHUX O10CHTHANIB () Ta iX

cymMicHoi 00poOku (0).

BucnoBku. Po3pobneHuii KoMIuieke mporpam Jg03B0-
JIsSi€ IPOBOJIMTH CTaTHCTHYHY 00pooKy C3BC B modirpa-
(ax 1 OTpUMYBAaTH OI[IHKH MAaTEMAaTHIHOTO CITOJ[IBAHHS,
JcTiepcii, aBTOKOPENAIIAHOT Ta CyMiCHOT KOpEeJsIiii-
HOT GYHKIIN (3 BpaxyBaHHIM (YHKII pUTMY Ta 3 Bpa-
XyBaHHAM Tepioay). JaHuid mporpaMHUN KOMILIEKC
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