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Table 4 shows increasing error correction capability of the optimized cyclic IRB code in
growing order both of code combination length and code size. That is, a maximal number of
corrected errors t theoretically possible reaches quarter of code combination length, while
maintaining on the code size twice as large of the code combination length.

The underlying techniques allow optimize of cyclic codes design with improved possibilities
for correcting errors in information and communication systems. These information encoding based
on the IRBs make it possible to correct maximum number of errors in information and
communication systems with fixed code lengths.

The Ideal Ring Bundles (IRB)s provide useful model of information system. These models
and methods of combinatorial optimization cover theoretical and methodological foundation,
software and hardware for design and application of information technologies in numerous branches
of human activities for improving quality indices of systems with respect to performance reliability,
fault-tolerance, viability of information technologies and systems, using novel techniques based on
IRBs, including optimized error-correcting IRB-codes.
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OCOBJIMBOCTI BUHUKHEHHSI CUHYCOHA3AJILHOI JIM30CMII, 1110
ACOLIMOBAHA 3 COVID-19
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1 XapKiBChKHI HallIOHAIBHUIM MEMYHUN YHIBEPCUTET

2 XapkiBchbKMil HALIOHANTBHUI YHIBEPCUTET palioeIeKTPOHIKH

AKTyanbHICTh KOPOHABIPYCHOi XBOpOOM BHMKJIMKAaHA TSHKKUM TOCTPUM pECHIpaTOPHUM
cunapomMoM kopoHaBipycy 2 (SARS-CoV-2), skuii XapaKTepHU3YEThCS BHUCOKHM piBHEM
3aXBOprOBaHOCTI Ta cMmeptHocTi [1]. BcecBiTHsa opranizamis oxoponu 3m0poB's B 2020 pori
orojyocuna 3axBoproBanHs COVID-19, sk ro0anbHy maHieMito, 3apeectpyBaBiiu 3,18 miabifoHa
BUIAJKIB 3axBoproBaHHs [2]. ¥V mporeci mpoBeneHux aociimkedb Ha COVID-19 kmiHInuCTH B
OUIBIIOCTI BMIAJKIB 30CEPEDKYBAJIM CBOIO yBary Ha HACTYMHHMX CHUMITOMAax: CyXUHl Kallesb,
03H00, OUTb y M'A3aX 1 MiABUIIEHHS TemnepaTypu Tuta. OgHaK, B psAll KIIHIYHUX CIOCTEPEKEHb
JOCTITHUKIB y XBOPUX 3 TOCTPUM pECHIpaTOPHUM CHHAPOMOM KopoHoBipyca 2 (SARS-CoV-2)
OyJl0 BUSIBJIEHO PAaNTOBE 3HM)KEHHS HIOXY aX J0 Horo BTpatu (rimocMis, abo aHOCMis), IPUIOMY
MOLIUPEHICTh CUMIITOMIB BapitoBaia Bit 5% 110 85% sk npH JerkoMy, Tak 1 pH TSHKKOMY Hepediry
xBopoOu [3-5]. Lle 0OymMOBIIEHO TUM, 11O CYCiJHINA pecHipaTOpHMI emiTeNliii € OCHOBHUM MicLieM
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npueaHaHHS HQEKIIl, AKUid 3HaAXOIUTHhCS B O€3MOocepelHbOMY KOHTAKTI 3 HIOXOBHM EIITEINIEM.
Tomy, BUBITbHEHHS BIpyCY Yy Ha3aJbHOMY CEKpPETI MOXKE YITKO CBIIYHMTH, IO CTPAKIAE€ HIOXOBA
GbyHKIS.

HroxoBi po3naau noBruii yac Oy moB'si3aHi 3 BIpyCHUMH 1H(PEKIIIMU BEPXHIX TUXaTbHUX
IUIAXIB, SKI BUKIMKAIOTh I'PUIl, BKIIOYAIOYM BIPYCH IMaparpuily, pUHOBIpYCH Ta IHIII €HAEMIi4YHi
KopoHaBipycu [6]. HioxoBa aucdyHKIIisl ik mposiB BipycHUX iH(pekiin Mmoxe cranosutu 11-45%
BCIX HIOXOBHUX po3iamiB [7]. OcoOnHMBO 1€ CTOCYEThCS KOPOHABIPYCIB, HANPHUKIIAJ, TMOB'I3aHUX 3
I'PBI-CoV- 1, siki MarOTh HEHPOTPOIIHI BIACTUBOCTI BITHOCHO HIOXOBHX HEHpoHIB (10 30% XBOpHX
BITYYBaIOTh HIOXOBY JUCQYHKIIIO) [8].

3a maHUMHM HAyKOBHX JOCTIDKEHb Bimomo [9], mo BipycHa a00 MHOCTBIpyCHa HIOXOBa
mucyHkiis y xBopux 3 COVID-19 moxe 30epiratucs sk TpUBAIHN Tepioa 0e3 CHHYCOHA3IBHOT
CUMITOMATUKH y BUTIIAI CHMIITOMIB aHOCMIi Ta TimocMii, 06e3 mopymeHHs (yHKIiT HOCOBOTO
IUXaHHS Ta aOCTpykuii MOpoXKHMHU Hocy. Criij 3a3Ha4MTH, IO OLIHKY HOCOBOI OOCTpYKIIii
MIPOBOJWIIM BHUKJIIOYHO Ha CYO'€KTUBHOMY aHalli3l caMOro JOCHIKYBAaHOTO, HE BKIIOYAIOYU
00'eKTUBH1, KJIIHIYHO MiITBEPIXKEHI MOKAa3HUKH HOCOBOTO AWXaHHs. lle CBIIYUTH MpO HU3BKY
IHTEHCUBHICTh BUKOPHCTAHHSI Cy4aCHUX JIOKa30BMX METOJIB Ta 3acO0IB TECTyBaHHS HOCOBOTO
muxannas [10, 11] Ta mroxy [12, 13]. V rpymi 3piBHSHHS 3HaXOIWINCh MAIIEHTH, 3 BIPYCHOIO
MIPHUPOJIOI0 3aXBOPIOBAHHS, alle IHIIOTO MOXOJDKEHHS, SKi TEX CTPaXKIaIH MOPYIICHHSM HIOXOBOT
¢dbyskii. OcoOnuBIcTIO criocTepiraeMux rpyn Oymno te, mo y 75% xBopux 3 COVID-19 e 6yB
€IMHUN CUMNTOM 3 OOKy HOCy Ta NapaHazajJbHUX CHHYCIB, ajle y TIpyHl 3pIBHSHHS HIOXOBa
TcYHKITST XapaKTepu3yBaJlaCh THM, IO BHHHKAJa OJHOYACHO 3 IHIIMMH CHUHYCOHA3aJIbHUMHU
CHUMIITOMAaMH, TaKUMHU SIK PUHOpEs, HaOpsIKaHHS HOCOTJIOTKH Ta TMOPYIICHHS AUXATbHOI (YHKIIIT
Hocy. OkpeMoto MpoOIIeMOIO € MUTAHHS JOKa30BO1 AIarHOCTUKU TUXATBHO-HIOXITBHUX TOPYIICHb
B YMOBAax HEeBH3HAYCHOCTI Ta BIICYTHICTIO €TAIOHHUX JMaHuX [14-16].

TakuM 4YWHOM, B3HIDKEHHS HIOXY IMpH BIACYTHOCTI MIIBUIIEHHS aepoOJUHAMIYHOTO
Ha3aJIbHOTO Omopy (0e3 SBHOTO 3aTPYAHEHHS HOCOBOTO JUXAaHHS) MOKE OyTH MPOTHOCTUYHUM
mapkepoM it COVID-19 ta 0co011MBO KOPHCHUM Y BUSBJICHHI 0€3CUMIITOMHUX HOCIiB XBOPOOH.

OpHaxk ciij 3a3HaYUTH, 110 X04a HAsBHICTh aHOCMIi 0€3 ypa)KeHHs JUXalnbHO1 (YHKIIIT HOCca
MOXe OyTH YHIKadbHOIO O3HaKkoi xXBopoOou Ha COVID-19, HeBimoMo, CKUTbKH BHUIAJKIB
igiomaTuyHoi aHOCMIii MOTJIM CTaTHCS TIPU BCTAHOBJICHHI BIPYCHOT 1H(EKIIT BEpXHIX JMXaTbHUX
NUISIXIB, IO 3QJIMIIKABCS HEMOMIYEHUM s marfieHTa. Tomy, mpu mosiei cumnromiB COVID-19
HEOOX1IHO 10AATKOBO 3aCTOCOBYBATH JI0KA30B1 METOIU JUIsl 00 €KTUBHOTO TECTYBaHHS HIOXAIbHOI
¢byskii [17, 18] 3 BUKOpUCTAaHHSAM MIIXO/IB CY4acHOT 0JIb(PaKTOMETPHUYHOT TIarHOCTHUKH.
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