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MpegcTasneHo ocobNMBOCTI pO3PO6/IEHHS KOHUENTYaIbHOT MOAENi /1A PaHHBOTO AjarHOCTYBaHHS CNaaKoBnX OphaHH X
3axBopioBaHb. HaBefeHO psf TEOPEeTUYHMX MOMIOXKEHDb, WO BUKOPUCTOBYIOTLCS B PO3po6Li. 3anponoHOBaHO KOHLENTY-
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The article deals with the development of a conceptual model for early diagnostics of hereditary orphan diseases. Anumber
of theoretical positions used in the development are given. Conceptual approaches to formalizing the presentation of
orphan diseases list in the form of a connected model are offered and the connection degrees are considered.
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MpeacTaBieHbl 0COGEHHOCTU pPa3paboTKM KOHUENTyasibHoW MoAenu [/1si paHHel [AWMAarHOCTUKM Hac/efICTBEHHbIX
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HaBaHuUA.

Bcryn. CrorosHi po3BUTOK Takol HayKH, K I'eHe-
THUKa, 3Ha4HO TpUIIBUAIIMBCA. BueHi 3 Ykpainu Ta
iHIMX KpaiH aKTHBHO MPAIfIO0Th HaZ Kiacudikariiero
HUHI icHytouMx opdaHHUX (MeTaboTiuHIX) 3aXBOPIO-
BaHb, KiJIbKICTh AKHMX BUPaXOBY€EThCS BXKe TUCIYaMHU.
Ha »kasb, niKyBaTu Li 3aXBOpIOBaHHS Cy4yacHil Meu-
LIMHi Ay>ke cKl1agHo. [IpoTe cBoeyacHe po3mni3HaBaHHSA
TOTO YM {HIIIOTO 3aXBOPIOBaHHS J0TIOMarae Jiikapsm
HajlaBaTh CBO€YacHy HeoOXifHy AoroMory HOBOHa-
poaxeHuM. BapTo 3asHauuTH, 1110 icTopisi XBopobu
MaljieHTiB 11eHTPy MeTaboiuHUX 3aXBOPIOBaHb, Ha
BiMiHY BiZ MaLi€HTIB iHIIMX BigJileHb, MICTUTb
3HauHO GisbIle iHdopMaliii, 0CKiTBEKY BCi, 6e3 BUKJTIO-
YeHb, 30BHIIIIHI Y1 BHYTPIIlIHI 0COGIMBOCTI Talli€HTIB
MaloTh BeJ/IMKe 3HaYeHHs.

Ha cyuvacHomy eTari po3BUTKY JliKapi-reHeTHUKH
3MyIlleHi BUTpayaTH JOPOTOL{iIHHWHA Yac He Ha IpHU-
oM MaLlieHTiB, a Ha 3allOBHEHHS Bifi pyKW icTopiid
XBOpOO TallieHTiB, OCKINIbKU CTaHAApTHI MeAWYHi
Tporpamu [j1sl 3ar0BHEHHS icTopiii XBopobO He Ma-
10T BiAiTOBiAHOT Kimacupikariii. Came Ay HafaHHS
MOXK/IMBOCTI JliKapsiM-TeHeTHUKaM 3Bi/IbHUTUCH Bij
pPYTHHHOI po6OTH 3 KapTKaMH i CTBOpPeHO po3po0Ky,
1110 TIpeCTaB/ISETHCS.

ITpu Hapoj)KeHHI AWTHHA, sTKa Mae MeTabosiuHi
3aXBOPIOBAHH#, 3a3BUYall Mae HOpMaJbHUI BUITIA],
arle yepes JieKisibKa FoAH NIPOSIB/ISIOTHCS CUMIITOMU
xBopobu. BpogpkeHi fedekTy 0OMiHy pedyoBUH, IIpU
AKX K/IiHIYHi CUMIITOMU PO3BMBAalOThHCS IOBI/IBHILLE,
3a3BMYall XapaKTepH3yIOThCsl OI/IBII CIIPUATINBAM
rpoTikaHHAM. [liarHoCTHKa TakUX IOpPYLIeHb iHO-
Ji MO)Ke 3arli3HIOBaTHMCh Ha MICALll Ta HaBiTb POKU.

ITouarkoBi cUMITTOMU TaKoXK He crieruivHi Ta ix iHozi
TTOMU/IKOBO ITPUMMAIOTh 3a HAC/TiJKH He/liarHOCTOBa-
HOTO ITepUHATa/IBLHOTO iHCY/IETY.

JiarHocTrKa 3a3BUvali BUMarae rpoBe/leHHs crieLli-
a/IbHMX 71abopaTopHUX J0CTipKeHb. | K10 HeraitHO
He ToYaTy MPOBOJUTH JTiKyBaHHS, Gi/bIITICTE BPOZKe-
HUX JlepeKTiB 00MiHY peUOBHUH MOXKYTb IIPU3BECTH 0
cMepTi AuTHHU. Heo6XigHo Hamaratucs 0 sKoMora
IIBUALLIOT0 BCTAHOB/IEHHS JjiarHO3Y.

B ¥YkpaiHi IIpoTroM oCTaHHBOTO [eCATHUPIYYA
JOCATHYTO TIeBHOIO IIPOrpecy B AiarHOCTHL Ta Jii-
KyBaHHI pPiIKicCHMX 3axBoproBaHb. ChOTOAHI y CBITI
po3pobsieHa Ta 3aCTOCOBYEThCS BUCOKOBapTiCHA 3a-
MicHa (pepMeHTOTeparis A/ TaKUX 3aXBOPIOBaHb,
K MYKOII0JTicaxapu03H, xBopoba lorre, xBopoba
ITomrie, xBopo6a ®abpi. Paa 3axBopioBaHb KOPUTY-
FOThCS flieToTepartiero (peHiKe TOHYpist, TOMOLIMCTiHY-
pist, iHIITI cr1afkoBi IOpyIeHHs1 06MiHY aMiHOKUC/IOT),
KOMIUIEKCHUM JIIKYBaHHSIM i3 3a/1yueHHsIM KO(paKkTop-
HoI Teparlii Ta crieljia/i30BaHUX JiKyBaTbHUX CyMilleid
(MiToxoHApianbHi, erireHe TMYHI XBOPOOU, TIOPYIIIeH-
Hfl OKVMCHEHHSI )KUPHUX KUC/IOT Ta iHIIi).

OpHMM i3 KpOKiB Ha LIJIAXY [0 BUPilLUeHHS MpO-
61emMHU pifKicHUX 3aXBOPIOBaHbL y HaIlid KpaiHi €
cTBopeHHs HarjioHanbHOTO peecTpy AiTell 3 MeTabo-
JIYHUMU 3aXBOpOBaHHSIMU. PofoTa B [IbOMY Haripsi-
My TIpoBoAWTbCS LleHTpoM opdaHHMX 3aXBOPIOBaHb
HanionanbHoi auTd4oi crierianisoBaHoi /TiKapHi
«OXMATOUT» (mani — LleHTp).

Y llenTpi BripoBagkeHO MeToAW (pepmeHTOsiar-
HOCTHKU CTIaJKOBUX MeTabo/iYHUX XBOPOO HaKOIH-
YeHH$, /10 IKMX BiJHOCATHCA | MYKOIIOJliCaxapy/03H1.
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IlpoTokonM AiarHOCTUKK BiAIIOBiJarOTh Cy4yacHUM
cBiTOBUM cTaHzAapTaM. Po3pobieHo Ta BIIpoBagkeHO
MeTOAY JO0POAO0BOI AiarHOCTUKU. Bei MmaLieHTH 3 mia-
TBepAKeHMM [1iarH030M BHeCeHi 10 peeCTpy aLli€HTiB
i3 MeTaboiyHUMI XBOpOOaMU.

3 MeTO0 3MeHIlIeHHs HaBaHTa)KeHHs Ha JliKapis, Me-
JUYHUX peecTparopiB Oysio posrnovaro po3pobieHHs
MPOrpaMHOT0 KOMILIEKCY, OJHUM i3 3aB[jaHb SKOI'O
€ paHHE AiarHOCTYBaHHS CIaJKOBUX opaHHUX
3aXBOpPIOBaHb. BUKOPHUCTOBYIOUN B)Ke iCHYIOUMH
copmanisoBaHuii A0CBiA /iKapiB, mporpamHe 3abes-
TeYeHHs [MOK/TMKAHO BUKOHYBATU GyHKIIi1 36epiraHHs,
06pobseHHs], OTpaLfOBaHHS AaHVX i, SIK pe3yJIbTar, 11o-
BUHHO CTaTH HaflitHUM ITOMiYHUKOM (5K 715 JTiKapiB-
TeHeTHKIB, TaK i A/ TIAllieHTiB) BUKOHYBAaTH (PYHKIIiFO
CUCTeMH TiATPUMKH NIPUIHATTS pillleHb.

OCHOBOIO CTBOpeHHs [JaHOIo clieljia/li30BaHOro
MIPOrpaMHOT0 KOMILTEKCY, Oe3repeyHo, € CTBOPEHHS
noriyHoro 6J10Ky, 1[0 Bi/MOBifa€e 3a caM aJTOPUTM
po3paxyHKiB. Bifrak, rocraso 3aBgaHHs hopMati 3ariii
B €WHIN MofeJii 3B’S13KiB THCSY 3aXBOPIOBaHb 3 0/-
Horo 60Ky, Ta cOTeHb MapaMeTpiB 3 icTopil XxBopobu
3 iHmoro 60ky. BapTo 3a3HauuTH, 11[0 aBTOMAaTHU3aLis
TIpOL{eCy [jiarHOCTYBaHHs 3a A0TIOMOT 00 IIPOrpamMHo-
r'0 KOMII/JIEKCY JOKOPiHHO BiZIpi3HAETLCA Bij IpoLiecy
JiarHoCcTyBaHHA JiKapsaMuy. [leplioro NpHUHLIMIIOBOIO
BiAMIHHICTIO € Te, L]0 MPOrPaMHUI KOMILIEKC TI0-
KJIUKaHWH JIdIle A0TIOMOTTH JliKapto mifibpary Bapi-
aHTH BipHOTO pillleHHs B Til uM iHIUil cuTyaLlii, ane
ocTaroyHe pilieHHs, 6e3TepevyHo, 3a/IMIIAETHCS 3a
MeJUUHHUM TparliBHUKoM. OfHaK, 3 iHIIoTo GOKY, B35IB-
11 Ha cebe ¢yHKIIiT TIPOBeeHHST Be/IMKOI KiTbKOCTI
pO3paxyHKiB, BpaXyBaHHs J0CBiy iCTOpiil naLjieHTiB,
TIPOTHO3YBaHHS, IPOrPaMHMIA KOMIT/IEKC MOJKe CyTTEBO
JlorioMarary JliKapto B IPUMHATTI NpaBWIbHYX pillieHb.
daKTUYHO BCe 3BOJUTHCS /10 PO3po0/IeHHs Ta 3aCTo-
CyBaHHs fKiCHOI MaTeMaTH4YHOI MOZETi.

MareMaT4yHa Moje/b A03BOJISE OMHUCATU MOXK-
JIUBOCTI 0CTi/KyBaHOTO 06’€KTa 3a /10MOMOT010
crcteMy GOPMYIT MareMaTUIHUX (PYHKLIH i piBHSIHB.
Hanpyikrnaz, 10 MaTeMaTUYHUX Mo/esleli IPUPOAHNX
ABULL| BiJHOCATHCH 3arajlbHOBIIOMI 3aKOHU TSKiHHS,
3akoH Owma. [Iy11 Mofe/r0BaHHS JUHAaMIiuHUX IIpO-
LieciB BUKOPUCTOBY€ETHCS CHCTeMa JrepeHLiHHNX
PiBHSIHB, 1[0 JAOTh 3MOTY Bif06pasyTU 3MiHy Beu-
YMH y AOC/iAHIN cucTeMi 3a A0MOMOrO0 MOXiJHUX.
MaremaTuuHe MOZe/TIOBaHHs Oy/b-sIKOTO TPOLIeCY
MOJKJIMBe JIMIIIE 3@ YMOBH JlOCTaTHBLOI iHdopmariii
mof0 tioro ¢isuuHuxX i 6iosOriyHUX 3aKOHOMIipHOC-
Teld. Afle PO3BUTOK Cy4aCHUX TeXHOJIOTiH, y TOMY
uncsti iHpopMarliiHuX, Aa€ 3MOTy 3HAYHO PO3IIUPUTH

MOJK/IMBOCTI 3aCTOCYBaHHS CaMe MareMaTH4HoI Mofe-
JIi B MeJMLIVHI He TiJIbKY [/151 MOJe/TIOBaHHs [TIPOCTUX
CHCTeM, aJle 1 /19 LI/TOT0 KOMITIEKCY CK/IafHUX.

MareMaTr4He Mo/e/TFOBaHHs [103BOJISIE A0 CTIANTH
TOBe/IiHKY Gi0/IOTIYHMX CUCTEM B YMOBaX, 10 yoKe
CKJIaJIHO 1 BUTpPaTHO BiATBOPUTH B KJIiIHIYUHOMY €KC-
nepuMeHTi. [lle omHi€ro repeBaror 3acToCyBaHHSA
MaTeMaTUYHOI MOJeJli € CKOpOUYeHHs Yacy J0Cili-
JPKeHHSI, OCKIJIBKM KOMIT oTep po30HMpae /10CTaTHbO
BeJIMKY KiJIBKiCTh MOJK/IMBHX BapiaHTIB AOCIiAy
3a KOPOTKUM NpoMiXkKoK 4acy. Takok MaremaTh4yHa
Mo/lesTb CITPOLIlYE po3B’s3aHHs 3aB/aHb i3 JIiIKyBaHH:A
XBOp0O, OCKI/IBKY BOHA MPUCKOPIOE aHami3 BXiAHUX
JlaHUX i BUpIllIeHHS [TUTaHb, 1110 MOXKXYTh BUHUKHYTH
B MIpoLleci JiKyBaHHS.

PosrnsiHemMo ck/1afoBi MareMaTW4YHOI MoZeJli, 1110
3Morvia 6 BpaxyBaTH BCi 0C0o6IUBOCTI B3aeEMO/Iil BeTU-
Koi Ki/TbKOCTi 0phaHHMX 3aXBOPIOBaHb Ta MapaMeTpiB
icTopii xBopo6u MmarjieHTiB.

Merta goc/iipKeHHS: Ha/|aTH OITUC KOHLENITYa/IbHOT
MareMaTU4HOI Mo/e/li ITpoLleCy paHHbBOI AiarHOCTUKA
CIaKoBMX 0pdaHHMX 3aXBOPIOBaHb.

PesynnTaT Ta ix o6roopennsa. OcobauBocti
MO/Ie/TIOBAaHHA BPO/KEHHX MOMMJ/IOK MeTabosris-
My. T'eHOM JTFOUHU CKMafaeThes 3 63bko 25 000
OCHOBHHMX TI'eHiB. Bi/bLIiCTh 3 HUX BUKOHYIOTH CBOi
OCHOBHI (PYHKIIi1 IIUIAXOM B3a€MOJii 3 Tak 3BaHUMU
MaJIMH1 MOJIeKy/IaMH Ta MakpoMosieKyiaMu. Mepeska,
1110 BUHUKA€E BHACTIJIOK BCiX X B3aeMOJil, popmye
KJTITUHHI KOMTIOHeHTH, 30Kpema 6inku ta PHK [6].
Bpompkeni moMuiku Metabostismy (BITM) e Hacti koM
reHeTHYHOI Bapiailii, ase deHoTHT XBopobu hopmy-
€ThCS He TiIbKM BHACTIA0K (YHKIiOHATBHOI 3MiHU
Ypa’keHOro [eHHOT'O TPOAYKTY, a ¥ 3 ypaxyBaHHAM
TIOIIMPeHHS 3aB’A3KiB 110 KJIITUHHAX MepexKax [2].

Binku BUKOHYIOTH KAiTHHHI (yHKIii, i BCi 6imko-
BO-0i/TKOBI 3B’SI3KM YTBOPIOIOTE BE/UKY MTiZAMEPEKY
BCcepe/IiHI oA ckKoro opradismy [10]. IToBHa Buco-
KOSIKICHa KapTa Mepesi ITpoTeiHOBOI B3aeMoJil Mae
TIPUHLIMITOBe 3HaueHHs AJI PO3YMiHHS 3aXBOPIOBaHb
[5]. AHami3 1MX MepeK 3 HOBUMU iHCTPyMeHTaMU
MepeykKHOoI MeJJUIIMHA MOJKe ZO0TIOMOITH 3PO3yMIiTH
K/JIiTHHHI MeXaHi3MHM, 110 JjeKaTk B 0cHOBi BIIM,
B3aEMO03B’13KiB MiK pisHuMu BIIM abo mix BITM ta
IHIIMMM 3aXBOPIOBaHHAMMU.

BionoriuHi Mepexi He € BUIIaJKOBMMM Ta pery-
JIIOIOTBCA CYKYITHICTIO TIPMHLMIIB. BoHM He MaroTb
Maciraby, To6To € 6araro By3/iB 3 KiJlbkoma cycifamu
Ta JleKisbKa By3/iB 3 Garatbma cycifzamu, siKi Hasu-
BalOThCH IleHTpamu [2]. AcoritioBaHi 3 xBopobamu
Oi/IKM He PO3CiIOIOTHCS BUIMAJKOBUM YMHOM, a MalOTh
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TeH/IeHL[if0 B3aEMOZIATH ofuH 3 ogauM [9]. Knactep
OB’ A3aHUX 3 XBopobamu GiNKiB y Tili camili Mepeski
cyciaiB dopmye migrpad, skuii € MoayieM XBopobu
[2]. LTi Mmogysi MoXKyTh ByTH criel[udiuHUMU /15 TKa-
HUHY [8] Ta mepcoHami30BaHUMU TTyYKaMU €KCITpecii
reHiB, fKi [10B’f3aHi 3 LMW MOAY/AMH, Ha BILIMB
OKpeMHX BUpasiB xBopobu [3]. ¥ mexxax mopy/as
XBOpoOu pi3Hi 3aXBOpPIOBaHHS MOXYTb BUHUKATH
3 3arajlbHUX MexaHi3MiB i Bifjo6GpaxkaTu mepexpecHi
theHOTUIH, SIK Lie TTOKa3aHO AJIs CKIaJHUX 3aXBOPIO-
BaHb, TaKWX fIK 3allajieHHs, OpoHXia/bHa acTMa Ta
CeplLIeBO-CyAWHHI 3aXBOproBaHHs [ 3].

OfHaK MigX0AU 0 MepeskKHOI MeJUIIHN He Oyu
BUKOPHMCTaHI [/Is1 chcTeMaryvuyHoro suBueHHst BIIM
[1] ik reTeporeHHOi IpyIy MopylleHb, 1[0 BILIMBa-
I0Th TIPAKTUYHO Ha BCi GioXiMiuHi IMISXU THOAUHA
Ta MoripmytoTsk GyHKIil0 6arateox opradis [11].
Iepapxiuna knacudikariis BITM, Hagana ToBapricTBoM
BHBUeHHS BPO/IXKEHUX TIOMIIOK MeTabostismy (Society
for the Study of Inborn Errors of Metabolism, SSIEM),
MictuTh 612 3axBoproBaHb 3 uncyiamMd MIM [4] y 15
rpymax 3aXBOpPIOBaHk [ 7]. BukopucToBytour HOBI iH-
CTPYMeHTH Mepe>KHOI MeIULIMHH, MOXKHa 10 C/TiIUTH,
un € cy6’ext BITM cripaBii opraHisoBaHUM K MOAY/Ti
3aXBOPIOBAHHS Y B3aeMO/Iif0 OITKOBUX 3B A3KIB, i 9K
BOHMU T10B’si3aHi OINH 3 OJJHUM.

/g TIoAanbIIoro IMoUIiNIIeHHs K/IiHIYHOI 3Ha4YM-
MocCTi cTparterii 6ys0 po3misiHyTo BigHOCHHU BITM
3 {HIIMMM 3aXBOPIOBaHHAMM, He 0B’ g3aHMMH 3 BIIM,
interpoBany 6asy AaHuX, Taky K (yHKI[ioHaTbHI
aHoTarlii 3 reHHoi oHToJIOTil, (PeHOTUITHI 03HAKK Ta
TOCU/IaHHS Ha TiKK a60 6i0/10TiUHO aKTUBHI CTIOTYKU.

JaJti cTpyKTypoBaHO BUCBITIMMO BifloMi 3B’SI3KH1
B rpynax BITM, ockinbKy Ha 1boMy i 6yze mobyao-
BaHa Iojja/bllla MaTeMaTH4YHa Mo/ie/Ib ITPOrpaMHOIo
3abe3reyeHHsI.

B3zaemo3B’sazok BIIM. B po6Gorti [3] reHoTun
JIIOIVHY TIO/IaeThCA K CYyKymHicTh 13 460 6inkis,
3B’s13aHKX 141 296 cTifikuMmu 3B’ si3KaMu. BiarnosiaHo
no knacugikanii SSIEM, 427 TeHiB MOXKyTh aco-
nitoBatrcs 3 BIIM, a 376 ix pe3y/bTYHOUMX TeHiB,
BIIM-acoriitioBanux 6inkiB, 6ynu izeHTrdiKoBaHI
B JIIO[ICEKOMY opraHismi. ¥ Meskax Habopy 3 376
BIIM-acouitioBanux 6i/KiB, 298 6i/KiB BCTaHOBWIN
706 B3aemoitt (Tabs. 1) Mix coboto, 1110 TIpH3BeJIo /10
MoskmBoro TiogadHds BIIM y surnsai rpady (puc. 1).
B pesysnbrari cxemarnuto rpag BIIM cdopmyBaBes
B 7 KOMIIOHEHTIB (puc. 1), Ko>KeH 3 IKUX MiCTUTh II]0-
HaliMeHIIle 3 By3/11, IPUYOMY HaGiMbIN 3’ €HAHUIA
KOMITOHeHT MicTuB 168 6i/KiB, moB’a3anux 3 BIIM i3
14 3 15 rpyn pusuky (Tabs. 2). JIpyruii 3a BeTMUUHOO
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0B’ 13aHWI KOMIIOHEHT 3 22 By3/1aMU I'OJIOBHUM YU-
HOM CKJ1a/1aBcst 3 Gi/KiB, OB’ A3aHUX i3 TIOPYIIIEHHIMI
eHepreTuyHoro o6MmiHy (rpyra4), ToAi K feB’aTh 6i-
KiB, SIKi yTBOPW/IM TPeTili 3a BeJTMUUHOIO 0B’ 13aHUN
KOMITOHEHT, [10B’ f3aHi 3 [IOPYLLEeHHAMNU aMiHOKHCJIOT i
nenTyUAHoro 06MiHy (rpyrma 1) Ta po3iagaMu B 06MiHi
BiTamiHiB Ta (He6iKOBMX) KodakTopis (rpyma 13).

Tabauys 1
IMapameTpu Mepexi 6inKkiB B opraHisMi JoquHu
Ta BIIM
B3aFM9,qlﬂ BOP- | M
raHi3mi JrauHNA
Pe6pa rpady 13 460 298
Bepminu rpady 141 296 706
3B’s3aHi KOMITOHEHTH
L 3 7
(KinbKiCTb BepIIvH >3)
KomrioHeHT 3 Haii-
BiIbLIO KibKiCTIO 13 329 168
3aB’S3KiB
Cepeaniti ko .e"(blL[lEHT 0.17 0,32
KJlacTepu3arlii
Ce,pe,qu 3HaueHHs 1 4
3B’S3KH

Crymidb Bysna B MexKax Mepeski (puc. 1) omucye
KiJIBKICTb 3’€jHaHb 3 iHIUMMHK By3/aMH, Y BUIIAJKY
MepexxHoi B3aemofii 3 6isKaMu KifbKicTb B3aeMogili
JaHoro GiKa BCTAHOB/IIOETHCS 3 IHIIMMU Oi/KaMU.
$IK TIoKa3aHo paHiliie A/1s1 iHIIUX 6io/0riYHIX Mepex,
CTyIiHb po3noAiny BIIM mae r1ieBHy 3aKOHOMIipHICTb,
1110 BKa3ye Ha MaciTabHy GionoriuyHy Mepexy 3 6a-
rarbMa OiskamMy 3 HU3BKMM CTYTIEHEM i JieKi/IbKoMa
HisKamMM 3 BUCOKUM CTyTieHeM (puc. 2). AHaniz BITM
T0Kasas, 1[0 B cepeiHsoMy BITM-acoriifioBaHi 6iku
MaroTh JIMIIe YOTUPHY NTapTHe pa 10 B3aeMOJ|i, ToAi 9K
cepefHIN CTyIiHb B3aEMOZ|I B TFOAUHU CTAHOBUTH 21.
Buicoko3B’s3aHi Bysnu GepyTh Ha cebe crierydiuni
Hiostoriuni posti i MOXKyTh 6yTH po3aineHi. BoHu Mo-
JKyTh ab0 yTBOPIOBAaTH LIeHTPa/IbHUI BY30/1 B Me>Kax
Mo/y/is abo MiAK/IIoYaTH KibKa miarpadis y Mepexi.
B mexkax BIIM 6yno izeHTudikoBato 45 BysmiB 3i
ctyrieHeM 3B’s13Ky >10. KoeditienT knacrepusariii
BY3/1a OTTUCYE TeH/eHLi10, 3 TKOI0 CYCiiX LIbOT0 By3/1a
TaKOX B3aeMOJIit0Tb ofuH 3 ogHUM. CepeHilt Koedi-
tieHT Kaactepusatlii (cl) BITM cranosuB 0,32; Takum
YMHOM, BiH Gi/BINNHA, HIXK A5 TIOCEKOTO OpraHismy
(cl, 0,17).
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Puc. 1. CxemaruuHe 306paskeHHs 3B’5I3KiB ceMM Haibinbimx rpyn BITM

Tabauys 2
IMepenik rpyn 3axBoproBaHb Ha rpadi
Ne 3/m I'pyma 3axBoproBaHb
1 Iopyenns 06MiHy aMiHOKHC/IOT i TIeNTHAHOro MeTaboJtisMy
11 Posnagy ByriieBogHoro obminy
111 IopyueHns 0OMiHy XXKUPHAX KAC/IOT Ta KETOHIB
v IopyieHHs: eHepreTUYHOro oOMiHy
\ Posnagy B MeTabostiaMi TyprHIB, TTpHAMIJMHIB Ta HYK/IEOTHIIB
VI Posnagy MeTaboJtisMy cTeprHiB
VII Posnagy nmopdiprHy Ta MetabostisMy rema
VIII Posnagy o6MiHy Jimgis Ta ninonpoTeizis
IX BpomkeHi mopyliieHHs [AiKO3M/IyBaHHs Ta iHII TOpyIeHHss Moardikariii 6inka
X JlisocomasbHi po3aaau
XI IlepokcrcomMasnbHi po3nagu
X1II Posnagym metabonisMy HelipomeiaTopis
XIIT Posnagy B MeTabostiaMi BiTaMiHiB Ta (HebinKoBHMX) KohakTopiB
X1V Posnagy B MeTabostiaMi MiKpoe/leMeHTIiB Ta MeTaJIiB
XV Posagy MetabostisMy KceHobiOTHKIB

48 ISSN 1996-1960. MeguyHa iHchopmaTrKka Ta iHxeHepis. 2018, Neo 2



o1
L

Puc. 2. CniBBiZiHOLIeHHA 3HaYeHHS KiNTbKOCTi Bep-
1iMH y By3/i (Bick Y) o ctyneni 6inka (Bick X)

HiameTp — Haibinbia BifcTaHb MiXK Oyb-IKUMU
JBOMa IapaMu By3/iB y Mepexi. [liameTp mopis-
Hroe 22 ayig BIIM Ta 13 aj1g /1104CbKOTO OpraHismy.
Hati6inbina 38’s3aHa ckaagosa BIIM (168, z=5,3)
Oyna 6inbioto, HiXX BUMaKoBe o4ikyBaHHSA (52,4),
TOZi SIK cepeiHs KOPOTKa BiAgcTaHb BIIM-noB’ a3aHnx
6i7KiB Ha 0CcHOBI Mepeski Bya MeHioro (1,34, z=10,1),
HiXK BUIakoBe ouikyBaHHss (1,81).

Bsarasi, pesynerary aHasisy MepeKHUX 3aX07iB
HalO1/IbIIIOTO OB’ I3aHOT0 KOMITOHEHTa Ta cepeHbO1
HaWKOpOTIIOI BigcTaHi MiATPUMYIOTH ysIB/EHHS PO
Te, 1m0 BITM-acoriitioBaHi 6iKU MaroTh TeH/eHLIit0
3HaXOWUTUCh Y TOMY CaMOMY CeI'MeHTi MepeKi B JIFoJ-
CbKOMY opratisMi. Kpim Toro, icHye ABa pisHMX LIa-
61oHM kactepusariii B BITM. Bisiku, oB’si3aHi 3 res-
HVMU T'pyIlaMH{ 3aXBOPIOBaHHS, CTBOPIOBA/IA 0CUTh
OJHOPiAHI K/IacTepH i, OTXKe, BiJOKpeM/TFOBaIUCA Bif
inmx BITM-acouifioBanux 6ikis. binku, mos’s3aHi
3 {HIIMMH TpyIlaMU 3aXBOPIOBaHb, TaKOXK CIIPUSIN
reTeporeHHNMM KJ/lacTepaM, LieHTpa/lbHUM eJleMeHTaM
Hal6ibIIOro 3B’ 13aHOT0 KOMIIOHeHTa, abo BOHU Oy/ir
PO3MOAi/IeHi Mo BifAaneHUM 061acTSIM MepesKi.

n=68 n=37 an=14 n=68 n=23

n=10 n=18

MEAWYHA IH®OPMATNKA
TA IHXXEHEPIA

Jasi posmigHeMo Bimomi Moaysi B rpynax BIIM,
OCKI/IbKY Tie TakoxK Oygie BifirpaBaTy BaXkK/IvBe 3Ha-
yeHHs y (iHATBEHOMY TI0/]aHHI KOHIIENTYyasabHOI Ma-
TeMaTHUYHOI MOo/e/li KOMILIeKCY.

Mopyi 3axBoproparb BITM. /1151 TiepeBipKU riro-
Te3W NP0 MOZAYJIi 3aXBOPIOBaHHSA /1 KOXKHOI 3 IpyIl
BIIM-index1ii 3axBoproBaHb, 10 BiAMOBifae Kia-
cudirarii SSIEM, 6yso po3paxoBaHo MepexkHi Mipy
HaUBIBIIOI OB’ A3aHOI KOMITIOHEHTU Ta CepefiHi Ko-
pOTKi BificTaHi /11 BCix rpyn xBopob (puc. 3). AHanis
npoBoAuBCs 47151 Beix BITM-acotiifioBaHuX GifKiB, 1110
Bi/ITBOPIOBAJTU B3aEMOit0 B yoAuHU (n, 376). I'pyru
aHasti3y 3axBoploBaHb 6 (MOpylleHHS MeTabo/i3mMy
cTepuHiB) Ta 15 (MopyiieHHs 06MiHy KCeHOBi0THKIB)
Oy/1 BUKJIFOYeHi 3 aHasi3y 4epe3 HU3bKY KiMbKiCThb
TOB’13aHUX 3 HUMU Gi/IKiB YU Bi/|CYyTHICTh B3aEMO/Ii 1.
I'pyniu IEM 3axBoproBaHHs TIOPiBHIOBAMUCS 3 Habopa-
MM BY3JIiB 3 BiJ[IOBiJHUM YMCJIOM BY3/IiB, 1110 TpeJ-
CTaB/IsUIM 3arajibHi XapakTepUCTHUKH JIIOACHKOI B3a-
emofii. Byso pospaxoBaHo 6a/ 3a KOXKHe TIOPiBHAHHS
i B pesysbrari 13 rpyn 3axBoproBaHb BCTaHOBUJ/IA
3HauHi MO/y/Ti 3aXBOprOBaHHs (Halbi LI 3B’ I3HUI
KOMITOHEHT, Z-TI0Ka3sHMKH > 1,6, cepejHA HallKOpoTILa
BificTaHb, z<1,6). Halibinbii Moay/i 3aXBoproBaHHS
Oy iieHTUdikoBaHi A7 i30COMHIX XBOpob (25 By3-
JIiB), e POKCUCOMHUX XBOpo6 (22 By3/1) Ta po3/iafiiB
eHepreTuyHoro o6wminy (18 BysniB). Tpu mopayi
CepeJHBOI0 PO3MIpy, I[0 BUHUK/IM BHAC/Ii[OK TPYII
pusuky 1, 5 Ta 8, 6y/M MeHII B3aEMOTIOB’ A3aHUMMU.
Pernita MofystiB He 6y B3a€EMOTIOB’si3aHUMU (TpyTia
3axBOpIOBaHb 7) abo Oynu Ay>ke MaauMu (Tpymd 3a-
XBOpIOBaHb 12—14).

Hani HeoBXiAHO AOCTIAUTH 3B’I3KM MK TpyTramMu
3axBoproBaHb BITM Ha ocHOBi GiKOBUX B3aemMogili
(puc. 4). Ha iipomy piBHI Mo>kHa BusiBuTH 211 B3aemo-
Jitt Mix 6iTKamu, 1110 HasleXkaTh /10 Pi3HUX IPYII 3aXBO-
proBaHb. Po3iagy aMiHOKMC/IOTHOTO i [TeNITUAHOIO Me-
tabonismy (rpyra 1 xBopo6u) Mau LieHTpasbHe Micrie
B it Mepexi. s rpyra — copmoBaHa migmeperka

n=25 n=43 n=24 n=5 n=25 n=5
®

. ®e g b

& [ ] [ ] ‘

Puc. 3. InenTudikariis Mogy/iB rpym 3axBopioBaHb y Mexkax BITM
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Puc. 4. Tpad 3B’A3KiB MiXK pisHUMU TpyTiaMy MeTaboJTiYHUX 3aXBOPIOBaHb

pa3oM 3 MOpyILIeHHSIMH BYT/IeBOAHOTO 0OMiHY (Tpy-
na 2), MOopyIIeHHsIM XKUPHUX KUCIOT i MeTabosismy
KeTOHOBUX TiJI (Tpyria 3), a TaKo)K IOpYyLLUeHHsM eHep-
reTUyHoro o6MmiHy (rpyma 4), siki cTaHOBIATH 44%
BCi€l B3aeMoZii MK 'pyIiaMy 3aXBOPIOBaHb.

I'pyru 3axBoproBaHb 3 BUCOKUM CTyIlEHEM CaMo-
opraHisatiii, To6To fie € 6araTo By3/iB, 1110 Ha/eKaThb
[l0 OfHIE€l i Ti€l XK TPyIM 3aXBOPIOBaHb, OpraHi30BaHi
B MeJKax KOHKpeTHOTO MoAy/is (rpymu 5, 7, 8, 10, 11),
MaJ/li HeBeJIMKWUU CTYMiHb B3aEMOZ|i 3 iHIIMMU rpymia-
MU XBopo6. Y BUMaZIKy TPyl XBOpOO, 1110 e MOHCTPY-
10Th HU3LKUI CTYTiHB caMmoopradisaiiii, To6To suiie
HeBe/IKa YacTWHa BY3/iB OpraHisoBaHa B paMKax
KOHKPETHOI'O MOAYJISI, CTYITiHb B3aEMO3B’ A3KY 3 iHILIK-
MU TpyTiaMH 3aXBOPrOBaHb 36ibInyeThes (rpymu 1, 2,
4) . TakoK BUZi/IeHO TPYTIM 3aXBOPIOBAHb 3 BUCOKUM
CTyIleHeM B3aeMOZil — orocepeAKoBaHOI B3aeMOJii
3 inmmmu BITM. Oco6vBrii BUTNIAI0K TIpe/iCTaBs-
Jla TpyTia 3aXBOpIOBaHb 3 (po3/1aau 0OMiHy >KUPHUX

KHUC/IOT Ta MeTabosTisMy KeTOHOBUX Ti). TyT MU crio-
CTepiraam KoMIIeKCHUH crier{rdi UHUA MOAY/Ib 3aXBO-
PIOBaHHs, B IKOMY TT0JI0BHHA Oi/IKiB, 1[0 BXOJW/IH JI0
TPYIIH 3aXBOPIOBaHb, CIIpUAIX Moaymo. Ha nqoaarox
[0 LJbOTO JI0CHUTH BHCOKOTO CTYIIeHsI CaMOOpraHisa-
1[ii 6y/M BCTAHOBJIEHI CUILHI B3aeMofil 3 rpyrnaMu
3axBoproBaHb 1 (TTOpyuIeHHS aMiHOKWCJIOTHOTO i
MenTHAHOTO 00MiHY), 4 (TIOpyIIeHHS eHepreTUYHOTO
0bmiHy) Ta 11 (mepokcucoMarbHi posnaan) Ta cnabki
B3aeMO/Il 3 rpyraMu 3axBopioBaHb 2, 7, 91 12.

BucsiTneHuil y AaHiid cTaTTi onuc MareMaTUYHOL
MoOZeJli € 3arajlbHUM i CTOCYETbCH TiJIbKM CaMHX
OCHOBHUX TNPUHLMIIB B3aeMofild. [loganbmnii onuc
MaTeMaTUYHOi Mo/iesTi eTanbHille Gyze To/iaHo B Ha-
CTYITHUX CTaTTsIX.
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BucHOBKM. 3ariporioHOBaHO KOHLIEIITYa/IbHY MaTe-
MaTU4YHY Mojle/Ib [IpOoLieCy PaHHBOIO [liarHOCTYBaHH:
CIaIKOBHX MeTabo/iYHMX 3aXBOPIOBaHb, 110 Gesro-
cepeiHEO € Da3010 /751 CTBOpeHHs iH(opMaLiiiiHo-
aHa/aiTUuHOI cucTtemu. PopmasizoBaHO B €JUHIN
cucteMi cxemu BIIM, ocobuBocTi ix B3aemoaii Ta
iX posroAis Ha MOAY/Ii.

/JlaHa rporo3uLiis Ma€ Ba)k/IMBe 3Ha4eHHs, 0CKiJIbKU
Ha CbOT0ZHI B YKpaiHi BiiCy THE cIleLjia/li30BaHe I1po-
rpamMHe 3abe3rieyeHHs B cepi AiarHo CTUKY 0paHHUX
3aXBOPIOBaHb Uepes 1[0 YacTo BTPaA4Ya€eThCs JOpOro-
LIiHHUN vac. [cHyroui TIpOTOKO/IM AiarHOCTyBaHHS
TarfieHTiB MiAX0AATh JIKille A7 poboTH sikaps (To6To
JIFOACBKOTO pO3yMY), ajle B [I0UAaTKOBOMY BHUIVIAAl He
MOXKyThb OyTH TIpaBU/ILHO 3aCTOCOBaHI B TIPOrpaMHO-
My 3abesneuerHi. CTBOpeHHs] HOBOI €UHOT iH(Op-
MalLliiHO-aHa/JiTHYHOI cHcTeMU Ha 0asi HaBeaeHOI
MareMaTU4YHOI Mojesi MoKe CYTTEBO MOKpallUTH
eheKTUBHICTh MPOLieCy JiarHOCTyBaHHs.
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