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JJIA 3AJAYI JIATHOCTUKHA CTAHY CEPLA
HI1 YAC ®PI3UYHOI'O HABAHTAXEHHSA

© Jlyneys B., 2011

Po3znsanyTo npo6Jjemy giarHocTHkH GyHKIIOHAJIBHOIO CTaHy cepus B aBTOMATH30BAHUX
AiarHOCTMYHHMX KapaiocucTreMax, a caMe BHOIp CTOXacTHYHOI MaTeMaTH4YHOI Mojedi Aas
3aiadi oNMpanOBaHHs eJeKTPOKAPAIOCUTHANY Mix Yac (pisuuHOro HaBaHTaxKeHHsA. Bukiaaneno
cnocid po3B’'si3aHHA wi€i NMpodJieMd i3 BHKOPHCTAHHAM MOJAeJi eJeKTPOKApAiOCHTHANY Yy
BUIVISII MepPioAMYHO KOPeJbOBAHOT0 BHUINAJAKOBOr0 Npolecy, Y CTPYKTYpi fIKoi NMO€IHAHO
BJIACTHMBOCTi CTOXaCTHYHOCTI Ta MEPiOAUIHOCTI.

KamouoBi ciaoBa:  ejgexkTpokapaiocMrHan, MaTeMaTH4Ha  MoOJeNib, IepioaM4YHO
KOpeJbOBaHUI BUNIAAKOBHUIA mpouec.

The problem of diagnostics of the functional state of heart is considered in automated
diagnostic cardiosystems, namely, choice of stochastic mathematical model for the task of
working of electrocardiosignal at the physical loading. The method of decision of this problem
is expounded, utillizing the model of electrocardiosignal as the periodically correlated
stochastic process, which in it combines properties of stochastic a structure with periodicity.

Keywords: electrocardiosignal, mathematical model, periodically correlated stochastic
process.

IMocTanoBka npodJiemu

JlocmiKeHHST CTaHy CepIEBO-CYAMHHOI CHCTEMH IIiJi BIUIMBOM ()I3MYHMX HaBaHTaXCHb €
AKTYaJIbHOIO TIPOOIEMOI0 Cy4acHOI KapIioJorii Ta CIIOPTHBHOI MEIUIIMHH, a PO3POOICHHS KOMIT'FOTepHOT
CHCTEMH JUIS aBTOMATHU30BAaHOI JIarHOCTHKH aJallTHBHO-PETYIATUBHUX MOMIJIMBOCTEH JIIOJICHKOTO
OpPTaHi3My € Ba)XJIMBOIO HAYKOBO-TEXHIYHOIO Mpo0ieMoro. L{e moB’ ss3aHo 3 THUM, 110 B MEIWYHIA MPaKTHIII
JUTsL TIarHOCTUKK CTaHy Ceplisi BUKOPHCTOBYIOTh aBTOMATHU30BaHi qiarHoctuuHi kapaiocucremu (AJIKC), B
SKHX TporpaMHe 3a0e3redeHHsl po3polieHe 3rifIH0 3 aIrOPUTMOM CTATUCTHYHOTO OMNpAaIlOBaHHS
enektpokapmiocuraany (EKC), oOrpyHTOBaHMM Ha IiJCTaBi BIACTHBOCTEH MaTeMaTHYHOI MOIEII.
Crpykrypa nooynosu AJIKC 300pakena Ha puc. 1.

AsmomamiisosaHa OiaznocmiuygHa Kapoiociucmena

MamemamuyHa H Anzopumis H fpozpamHa ‘

wodens peanisatis

Puc.l. Cmpyxmypa nobyoosu asmomamu308anux 0lacHOCMUYHUX Kapoiocucmem

BupimansHuM erarnoM Tpiaau: «MOJENb — aJrOpUTM — MPOrpaMHa peatizallis» il 4ac moOyIoBH
AJIKC € Bubip marematuunoi Mmoaeni [1]. Ils Momenb moBHMHHA MICTUTH iH)OPMATHBHY XapaKTEPHUCTHKY —
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O3HAKy 3MIHHM eJEeKTPOKAPAIOCUTHAIY IIiJi 4Yac (DI3UYHOr0 HaBaHTAKEHHS, IO JaCTh MOXIIHUBICTh
OOTPYHTYBaTH aJrOPUTMH BHUMIPIOBAHHS 1 OINpAIfOBaHHS CHTHANIB Ta IHTEpIpeTamii OTpUMaHHUX
pesynbraTiB. Taka Mojenb MOBUHHA MOEIHYBATH Y CBOiMl CTPYKTYpi BIACTHBOCTI BHIAJKOBOCTI (3MiHa
(bYHKIIIOHATIBHOTO CTaHy Ceplis) i3 MOBTOPIOBAHICTIO (pUTMivHA poboTa cepIis).

AHAaJI3 0CTAHHIX TOCTiIKeHD

ChoroiHi 3 JiTepaTypHHUX JPKEPEN BiOMO, IO € JBa MiIX0AU J0 00YI0BH MAaTEMAaTHYHHUX MOJICIeH
EKC — nerepMiHOBaHM 1 CTOXaCTHYHHM.

I3 nerepminoBanux maremaTuuHux moxaeneid EKC Bimomi Mogeni y BUIIIAI MEPiogUYHOT (PYHKIIIT,
o omucyioth (GopMy oaHOro cepuesoro mukiy [2,3]. Moro xapakTepHCTHKAMH € aMILTITYau 3yOIiB
PQRST, cermenriB (BimcraHb MiX JBOMa 3yOILsiMH) Ta iHTEpBadiB (CyKYIHICTh 3yOIliB Ta iHTEpBaiB)
OnHak Taki MOJIeNi Ha BPaxOBYIOTh cToxacTuyHOro xapakrepy EKC, nos’ si3aHoro 3 ¢pyHKI[iOHATEHUM CTa-
HOM CepIIs.

I3 BUKOHAaHMX 3a CTOXaCTUYHHUM IIIJIXOJOM BiIOMOIO € MaTeMaTHYHa MOJECNb Y BHIJISAI CTaIlio-
HapHOT'O BHUIIAJKOBOI'O IMPOIECY, OCHOBHUMH XapaKTEPUCTHKAMH SKOTO €. MaTEeMaTH4YHE CIIOAIBaHHS,
JCIIEPCisl Ta CepeAHbOKBaapaTHUHE BiaxmieHHs. Meroau ompaitoBands EKC Tta ioro iHdopmaTHBHI
O3HaKH{ MoJaHo y Tabm. 1.

Tabauys 1

Binomi metoau onpamtoBannst EKC Tta iioro indopmaTuBHi 03Haku

Merton ananizy IndopmaTuBHi 03HAKHN
Moponoziunuii Awmmityna 3youis P,Q,R,S,T,U
Memoo Yacosi TpuBaiocri 3yomis P,Q,R,ST,U

OHiHKa MaTEMaTUYHOI'O CHOZ[iBaHHH:

u 1% N
My (tk)zﬁ’ﬁ X (tk)v t | [O,T) (mc),
=0

ne t =Dt>k — 3nauenns uwacy B k-if Touni EKC; K ZW — Touka rpadika | -i

peanizauii EKC. Dt — kpok auckperun3zarii

Cmamucmuuni OuiHka aucrepeii:
Mmemoou o o2 1 N £ b a2
— — o € u 2
dx (t)=s x(t)= QA & (t)- m(tk)u (c?)
N-1 iz d
O1iHKa CepeHbOKBaPATHYHOTO BiIXHIICHHS:
. U
]
_sx(t)
solt )= k (mc)
b)=>-0d/
AMIITITYIHO- 1 ()a30BO-4aCTOTHI XapaKTEPUCTUKH
No- 1 - j2pnk
Cnekmpanonuii ananiz | X, = ax(tk)>e N, n=0KN-1,

k=0
ne N — kinbkicTp BimtikiB, N — HoMep yactoti EKC, K — HoMep Bimmiky

Meronu, HaBeneni y Tabn. 1, HaOynu MOMMPEHHS 1 TPAKTYIOThCS y IEBHOMY CEHCI SIK CTaHJIApPTHI.
Lle 3ymMOBJICHO THM, IO 11I METOIH ¥ MPOLEAYPH aHaJi3y no0pe onpaiboBaHi. OHaK CTallioHapHA MOJCIb
HE BPaxOBYE YacOBOI CTPYKTYypH CHTHaly, ska € iHpopmatuBHOW o3Hakow B EKC mim wac ¢izumunoro
HaBaHTaXCHHs (3MIHU CTaHy).

Takox BigoMi MOAENI, IO SBJSIOTH COOOI ITOEIHAHHS JACTEPMIHOBAHOI'O Ta CTOXACTUYHOIO
MiIXOiB, a came. aJWTHBHA, Y BUIIAAI CyMH IepiognvHOl AerepMinoBaHoi GyHKIi (TpeHm) Ta
CTalliOHAPHOTO TPOIECY; MYJIBTUIUTIKATUBHA — MOJYJILOBaHUH TEPIOANYHOIO (YHKIIIEI CTallioOHApHUH
IIyM; Ta aJMTHBHO-MYJIBTUILTIKATHBHA, KA € MMOEJHAHHAM 1X — MEpiOJMYHIA TPEH/] TUTIOC MOy TbOBaHHUH
3 THM CaMUM IepioJloM crarioHapHuil mym. OIHAK CTPYKTYpH TaKUX MOJENeH TakoX He BPaxOBYIOTh
(ba30BO-4aCcOBUX BiIXHJICHB, sKi BuHHKaOTh B EKC mix yac i3uyHOro HaBaHTa)keHHs (3MiHa CTaHy).
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IMocTanoBka 3agaui
3a J0MOMOror aHamizy Bigomuix MareMaTHdHux Mopeneii EKC BcTaHOBIIEHO, IO Ui PO3B’ s3aHHS
3a1a4i JiarHOCTUKK 3MiH crady 3a EKC min yac ¢i3umdHOro HaBaHTa)KeHHsS HEOOXITHO BHKOPUCTATH TaKy
MaTeMaTH4Hy MOJIENb, ska O BpaxOBYBalla YacoBY CTPYKTYPY CHTHAITY, HasiBHY B HbOMY MOBTOPIOBAHICTh Ta
BHUIIAJIKOBICTh, CIIPUYMHEHY 3MiHaMHU (PYHKITIOHAIBHOIO CTaHy CepIis IijT Yac PisMIHOro HaBaHTaXKEHHSI.

OOrpyHTyBaHHs BUOOPY CTOXACTHYHOI MO/I€eJIi eJIEKTPOKAPAIOCUTHATY
JJIS1 JIarHOCTHKH CTaHYy cepls mijJ yac (i3MYHOro HABAHTAKEHH S
Hns nocnimkenHs BukopuctaHo EKC 31 3MiHHMM mepiogoM, SKUH CIIPOBOKOBAHO J1030BaHHMM
MOIPa3HUKOM y BHIIIsiAL (GyHKIioHaIpHOI pobu (20 npucigans 3a 30 cek.). Lls Merommka € 3araib-
HONPHUIHATOI ISl JOCIHI/KCHHS CEepIeBO-CYAMHHOI cHCTeMH Yy (yHKIIOHANBHIA miarHocTuii [4].
3apeectpoBannii EKC min yac (pi3uyHOro HaBaHTaXEHHS 300pakeHO Ha pHC. 2.

6)

Puc. 2. a — 3apeecmposanuii enekmpoxapoiocucnan nio yac euxonanus gynxyionarvnoi npoou (20 npucioans 3a 30
cexyno) mpusanicmio 300 ¢; 6 — eubipku i3 peanizayii EKC
Ha puc. 2, a Bugao 3Mminu y 3apeectpoBanoMy EKC min yac BukoHaHHS (QYHKIIOHATBEHOI IPOOH.
3okpema, posrisiiadn BHOIpKH (puc. 2, 6), B3sti i3 peanizaiii EKC uepes piBHI IpoMiKKH Yacy, 6aunmo,
[0 CTPYKTYpa CUTHAIY HE 3MIHIOEThCS, 8 MIHAIOTHCS TUIBKHM HOr0 aMILTITYIa Ta 4aCOB1 TPUBAJIOCTI 3yOIiB
P,QRST,U. Tomy, BpaxoByoun croenniky TmocTaBieHoi 3amadi (OOIpyHTYBaHHS —aJeKBaTHOL
MaTeMaTHYHOI MOJEN IS 3aJadi JiarHOCTUKK CTaHy CEepIl JIOAWHHU I Yac (i3MYHOr0 HaBaHTAXKEHHS)
Ta OCOONMBOCTI JOCTI/KYBAHOTO CHTHAlly, TWPOaHATIZyeEMO HOro XapaKTepPHCTHKH 3  TTO3HINH
JIETEPMIiHOBAHOI'O Ta CTOXACTHYHOr0 (METOaMK Teopil CTaIliOHAPHHUX MPOIIECIB) MiaX O/IiB.

AHAaJIi3 XapaKTepUCTUK eJeKTPOKAPAIOCUTHAIY METOIaMH FAPMOHIYHOI0 aHAJII3Y
[Mpunymeno, mo EKC omucyerbest GyHKIIEIO S(t), SKa TIePIOJIMYHO TOBTOPIOETHCA 3 YaCTOTOIO

w=2p/T, ne T — mepiog noBropeHHs. Skmo (yHKIis S(t) 3aJ10BONIbHSIE yMOBH /Jlipixjie, TO BOHa

npezacraBieHa psgom Oyp’e y ekcrioHeH[ianbHii GopMi B 6a3uCi OPTOroHaTbHUX TapMOHIYHUX QYHKIIIH 3
KpPaTHHUMH 4acToTaMu [5]:

st)= & A€ T 5 1)

ne A —awmmityna K -i rapMoHi4YHOT CKI1a0BOI;, Z — MHOXKHMHA BCIX JOJaTHUX YUCEIL.
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I3 Bupasy (1) sumimBae, mo crekrp EKC ckiamaeTscs 3 HECKIHYEHHOI KiTBKOCTI TapMOHIUYHHX

2p

CKJTaJIOBUX, YACTOTH SIKUX CTAHOBJIATH TUCKPETHUH PsiJi 3HAYECHBb k? (k=1,2,3...), KpaTHHX OCHOBHIif

yactori W .

Ammnityny A, K-i rapmoniunoi ckinanosoi EKC BusHauarots uyepes @, (niiini uncna) ta b, (yssmi

A =qag +by . 2

Pesynbratn ananizy BuOGipok i3 peanizanii EKC MeromaMu rapMoHiYHOTO aHai3y 3a JOIOMOT0I0
JICTEpPMIHOBAHOTO TMIAXOAY MIATBEPXKYIOTh, MO0 OTpuMaHi amruityaai crnektpu EKC (puc. 3) €
MIHJIMBUMH, 10 CBITYMTH MPO HASBHICTh Y CUTHAI CTOXaCTUYHOI CKJIaI0BOI.

YHCIIA):

Puc.3. I'paghixu peanizayii amnaimyonux cnexmpis EKC:
a —nayieum Y cmani cnokoro; 6, 6 — nayichm y cmawi QizuuH020 HABAHMANCCHHSL

Leii dakr miaTBep/pKye Te, MmO y cTpykrypi Maremarnynoi mozaeni EKC moBuHHa BpaxoByBaTH
CTOXaCTHYHY CKIIQ/IOBY.

AHAaJi3 XapaKTepUCTUK eJeKTPOKAPAIOCUTHAY MeTOIaMHU Teopii
cTaniOHAPHUX BUNAIKOBHUX NpolieciB
EKC sk crarionapHoMy BHIJIKOBOMY IPOIECY X(t) BIIACTHBA IHBAPiaHTHICTh XapaKTEPHCTHK —

IIO/I0 JTOBUTBHOTO 3CYBY IOUYATKy BIiJUTIKY Yacy, sika pe3yibTye CTallicTh MaTCHOJiBaHHsI M, =const i
mucnepeii d, =const Ta 3anexHiCTH KOBapiallii BHHATKOBO BiJl BiICTaHI Ha OCi 3HAYCHb MPOIECY
r(t,s)= R(t- s) [6].
Posmiisparoun EKC gk cranioHapHy MOZIENb, 3ayBaXXUMO, 1110 T'YCTHHA PO3IOALITY WMOBIPHOCTEN
pHY yB y p y p
V\/l(Xk(tn )) (puc.4) tpancdopmyeThes B daci, a kopensiiiHa Gpynkiis (neperBopenns Dyp’e Bia gKoi i nae

CreKTp moTy;kHocTi) Bif Bubipok EKC R(t ) (puc. 5) mokasye, 10 B CHTHAII € TOBTOPIOBAHICTb.

)

)

wll))

Puc. 4. Oyinxu eycmunu po3noodiny umosiprocmet V\/l(tn) peanizayit EKC:

a —nayienm 6 Cmawi cnokoio; 0, 6 — nayieHm y cCmaui QizsuuHO20 HABAHMANCEHHS
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Rfr), mB® 10° R(r), w8 x 10° R(r), 28> x10°

8, cex
u, cor u, cex

Puc. 5. Oyinxu asmoxopensyitinux gyuxyin EKC:
a —nayienm 6 Cmawi Cnokoio; 0, 6 — nayieHm 6 CMati PI3UIHO20 HABAHMANCEHHS

Ha ocnoBi anamizy xapakrepuctuk EKC pi3HuX cTaHiB nokazaHo, IO y CTPYKTYpi ajeKBaTHOI M
MaTeMaTHYHOI MoJelli MaroThb OyTH BpaxoBaHi BJIACTHUBOCTI BHITAJIKOBOCTi, TapMOHI30BHOCTI i
MEepiOUIHOCTI 11 CTATUCTHYHHUX XapaKTEPUCTHUK.

3BiJICH BUIUIMBAE, IO 3arallbHOI0 MOJICIIIIO JUIS OMUCY CTOXACTHYHHMX KOJIMBaHb, SIKi BAHHKAIOThH B
pe3ynbTaTi TOBTOPEHHS CEPIEBUX IMKIIB Yy BHUTISAL MOCIIAOBHOCTI (a3 PO3BUTKY JOCIHIIPKYBaHOTO
npotiecy (i € y3araJdbHEHHSIM MOHSATTS ACTEPMIHOBAHOTO KOJIMBAHHSI), TIOBUHEH OyTH HecTamioHapHuii BIT.
BiH moBMHEH OyTH TapMOHI30BaHHMM, TOOTO PO3KJIAJATHUCS HAa TapPMOHIKM, KOPEJIhOBaHI Tak, II00 Iis
KOpEIbOBAaHICTh  3a0e3ledyBaja IIOBTOPIOBAHICTh  BIACTMBOCTEH. AJjie 1€ BiZOOpa3suThCA  sK
MOBTOPIOBAHICTh HE 3HAYEHb CUTHANY, a IXHIX IMOBIPHICHUX XapaKTEPUCTHK.

VY TepMmiHax eHeprerudHoi Teopii [7] Il BUMOIM 3aJ0BOJIbHSIE MOJENIb Y BHUIJISIAI MEPiOTHYHO
KopensoBaHoro BumaakoBoro mporecy (ITKBII), sika BimoOpaxae (a30BO-4acoBy CTPYKTYPY CHTHAITy, Ma€
3aco0M BpaxyBaHHS SIK TIOB’ sI3aHOCTI TAPMOHIYHUX CKIIQJOBHX, TaK 1 3MiHH IMOBIPHICHUX XapaKTEPUCTHK Y
4acoBiif o0nacri.

MaTteMaTH4YHAa MOJIeJIb €JIEKTPOKAPAiOCUTHAITY
Y BUIJISIAi MePioANYHO KOPEJIbOBAHOT0 BUNAIKOBOI0 NMPOLECY
3a o3naueHHsM Kponkepuua IIKBII BiANOBIAHO 10 TEOPETUKO-MMOBIPHICHMX CTaHAAPTIB €
MPOIIECOM JIPYTOro MOPSAKY, XapaKTEPUCTUKHM SKOTO iHBapiaHTHI IOJO0 3CYBIB Ha BEIMYUHY T , SKY
Ha3BaHO I1EPIOZIOM KOPEIbOBAHOCTI. A Il O3Hayae, L0 MaTeMAaTHYHE CIIOJiBaHHSI m((t+T)=m((t) €

3BHYAIHOI0 TIepioANYHOI0 (YHKIIEI0, a KoBapiallis Taka, 1o I, (t +T,S+T)= r, (t,S), TOOTO TepioanYHA
MIPH OJJTHAKOBUX 3CyBax 000X apryMEHTIB.

VY nparx SLIT. Jlparana [8] oO6rpyHTOBaHO 3a BCiMa KaHOHAMHM MAaTEMAaTHYHOI CTPOrOCTi IMOJAHHS
Bupa3y [IKBII uepe3 cramioHapHi KOMITIOHEHTH Xk(t),kl Z — cTallioHapHi Ta CTalliOHAPHO IOB’sI3aHI

MPOLIECH
X(t) = é_ Xk(t)eik"t,ti R ©)
Kl z
. 2p . .
ne Z — MHOXHHA LUINX yucen, L =? — 0Oa3oBa vacrora, a T — mepioJl KOPEIbOBAHOCTI, TOMY IO

0 0
KokHa K -Ta xommouenrta X, (t)= +Xx,\t), me — i1 MmarcnoxiBanus, a X, (t) — BigxuieHHs Big HHOrO
k k k

(drokryartis).

Omxe, Bupa3s (3) OXOIUTIOE HAa3BaHi BHINE MaTEMAaTHYHI MOIEi, K CyMa MAaKCHMAaIbHO MOXKIHBOI
KUIBKOCT1 aIUTUBHO-MYJIbTHILTIKATUBHUX Moaeneli EKC, ta mae 3Mory onpairoBaTi e1eKTpOKapaioCUrHa
JFOIMHU i Yac (izuuHoro HaBaHTaxeHHs 3acobamu ETCC (cunba3uuii, KOMIOHEHTHU 1 QLIBTPOBHUIA)
JUIA TOrO, 100 OTPUMATH CTATUCTHYHI OIIIHKK TXHIX IMOBIPHICHHUX XapaKTEPUCTHK, SKi € MOKa3HUKaMH
3MiH CTaHy CepIIs.

BucHoBku
3 anamizy crpyktypu EKC Ta ommcaHMX BIACTHBOCTCH IEPIOAMYHO KOPEIbOBAaHUX BHITaJIKOBUX
MPOIIECIB BUILIMBAE, 1110 MaTEMaTHYHA MOJIENb IPOIIECY TaKOro Kiacy aae 3Mory anaekBatHo onucatu EKC
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mig 4yac (i3MYHOrO HaBaHTAXKCHHS, a CaMe BpPaxyBaTH IIOEAHAHHS BHUIAJKOBOCTI Ta IEPIOJUYHOCTI
CHTHAITy SIKi CIIOCTEpIraroThesl MPH 3MiHI CTaHy, a OTXKe, i PO3POOUTH METOJM BU3HAYCHHS 1HBapiaHTHUX
iHpopmaTiBHEX 03HaK EKC Ha OCHOBI CTaTUCTHKH TAKUX CHTHAIB.
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IHBAPIAHTHI MOMEHTMU B IIPUKJIAJTHUX 3ATAYAX OBPOBKH
TA AHAJII3Y 30BPAKEHD
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3niiicHeHo orJysi iHBapiaHTIB /1A NPUKJIAIHUX 3a/1a4 00pPOOKH Ta aHAJi3y 300paskeHb y
cucTeMax MITYYHOro inTejaekty. KinacugikoBaHo BUKOPHCTAHHSI MOMEHTIB VIl Pi3HUX THNIB
3a/a4 iHTe1eKTYaJIbHOI0 aHAJI3Y.

KalouoBi cioBa: 300pa:keHHsi, iHBapiaHTH 300pakeHb, HEOPTOrOHAJIBHI Ta OPTOro-
HAJTbHI MOMEHTH, PEKOHCTPYKIif Ta po3Ni3HaBaHHA 300paskeHb, adiHHi MepeTBOPEHHS.

In this paper described review applications invariants for image processing and analysis
in artificial intelligence systems. There is classified using the moment for various types of
mining problems.

Keywords: image, image's invariant, orthogonal and non orthogonal moments,
reconstr uction and recognition of images, affine transfor mation.

Beryn
[uBapianTaMu 300pa)keHb HA3UBAIOTh TaKi 00’ €KTH, SKi 3QJIMIIAIOTHCS HE3MIHHUMH MPH BU3HAYCHHX
MEePETBOPEHHAX, Hanpukiaa adiHHuX. DakTHUHO KIACHYHI 33a7a4i IHTEIeKTyaabHOI 00pOOKH 300pakeHb,
30KpeMa aHamizy GopM, kiacudikallii Ta po3izHaBaHHS 300pakeHb, MOXHA 3BECTH JI0 3aja4 I00YI0BU
(dyHIaMeHTaIbHHUX MPOCTOPIB IHBAPiaHTIB, IO Aa€ MOKIIMBICTh PO3IUIUTH JBa HEEKBIBAJIEHTHI 00  €KTH.
Cepen HaWBXKMBaHIIIMX Ha MPAKTUI[ iHBapiaHTIB PO3IIIAAAI0OTh MOMEHTH, SKi € 0a30BOI0 MPOCKIIEI0
(dyHKIIIT IHTEHCUBHOCTI 300pakeHHs Ha JIMCHUH Y KOMIUIEKCHHUH OTHOUJICH.

HeopToronanbHi MOMEHTH
I'eomerpuyHi MoMeHTH (peryisipHi, HEOPTOrOHaJbHI MOMEHTH) € HAWIPOCTIIAM BHITIAJKOM
HEOPTOTOHAJBHUX MOMEHTIB, SIKi € pe3yJIbTaTOM PO3BUTKY Teopii anreOpaiyHux iHBapiaHTIB, PO3BUHEHOI B
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