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AHHOMauyus

BBepeHue. PaboTa nocesillieHa pa3paboTke MeToAMK ANsi MaTemMaTuyeckoro 060CHOBaHMS NPUYMH HECOOTBET-
CTBMI (haKTU4ecKMx nokasarenen 3abonesaemocty AcTpaxaHckow pukkeTcnosdHon (APIT) n Kpbimckon-KoHro re-
mopparudeckon nuxopagkamu (KKIM) pesynstataMm anvaemMmonormyeckoro nporHo3a, o0ycroBreHHbIX ornocpe-
[OBaHHbIM BMUSIHUEM MOFOAHbIX YCIOBUIA TEKYLLIErO aNMAEMUYECKOro Ce30Ha.

Llenb nccnegosaHmsa — pa3paboTaTh C MCNOMb30BaHWEM AaHHbIX CMYTHUKOBOIO MOHUTOPUHTA (AMCTaHLMOHHOIO
30HOUpOBaHMsa 3eMnu n3 Kocmoca) «obbsAcHsoWme» Mogenu 3abonesaemoctu APJ1 n KKIT1 n npeactaButs pe-
3ynerathl ux anpobauumn Ha Nnpumepe CTaBpononbCKOro kpas u AcTpaxaHckow obnacTu.

MaTtepuansbi u meTogbl. MaTepranamu Nocnyxunum knuMmaTuyeckmne AaHHble, NonyyYeHHble U3 VIHCTUTyTa KocMu-
yecknx nccnegosanuii PAH, a Takke anngemunonornyeckne ceegenuns no 3adonesaemoctu KK n APJT ¢ 2005
no 2021 r. «O6bsACHSOWME» Mogenu Obinn paspaboTaHbl HA ocHoBe TeopeMbl Balieca n nocnegoBaTenbHOIO
CTaTUCTMYECKOro aHanm3a Banbaa. Bce pacuéTbl Obinin BbINOSIHEHbI B CO34aHHOM aBTOpamMun nporpaMmMe Ha oc-
HoBe «Microsoft Excel 2010».

Pe3ynbraTbl. YCTaHOBMNEHO, YTO HanborblUee OnocpesoBaHHOE BIUSIHWE HA Pa3BUTME 3NUAEMUONONMYECKON
cutyaummn no KKIJT B CTaBpoOnonbCKOM Kpae OkasbiBatoT HOPMariM30BaHHbIN OTHOCUTENbHbIA BEreTauMOHHbIN
WHOEKC N OTHOCUTENbHAsA BNAXXHOCTb BO3ayxa B MoHe—uione, B ACTpaxaHCKon obractu nokasaTtenu MakcMMmarb-
HOW, MMHUManbHOWN 1 CcpefHel TemrnepaTtypbl BO3yxa B OKTAOpe, a Takke MUHUMAanbHOWM TeMnepaTypbl BO3ayxa
B vtone. YpoBeHb 3abonesaemocTu APJ1 3aBUCUT OT ONOCPEAOBaHHOMO AENCTBUSA CPEAHEr040BOM U MaKCMMarb-
HOW CpefHeroqoBOr TemMnepaTypbl BO3ayxa, MakCuMarnbHON TeMnepaTypbl BO34yxa U HOPManmM3oBaHHOIO OTHO-
CUTENbHOro BereTaLMoHHOro uHaekca B anpene—utone. CoBnageHne pesynbraToB «0ObACHALWMUXY Moaenen
C aHanormyHbIMM AaHHbIMM PAcYETOB «MPOTrHO3HbLIX» Mogernen coctaBuo 46,2—100%.

O6cyxaeHue. MNpeanaraemble «0ObACHALLIME» MOAENV Hapsdy C onpederneHveM ypoBHS 3aboneBaemocTy,
KOTOpbI MOr 6bl 6bITb 4OCTUrHYT NpY HABNOAAEMbIX 3HAYEHMSX KITUMATUYECKMX (PaKTOPOB HbIHELLHErO roaa,
NO3BOSIAOT MNPOBOANTE KOCBEHHYIO MPOBEPKY «MPOrHO3HbLIX» MOAENEN C BbIABIIEHWEM NPUYNH HECOOTBETCTBUS
pesynbLTaToB.

3akntoveHune. Anpobaumns «0ObSICHSALLMX» MOAENeN CBUAETENLCTBYET O NEPCMNEKTUBHOCTM U LieriecoobpasHo-
CTV NPOAOIMKEHNST UCCINEA0BAHUA Ha NPUMeEpPEe APYrMX, BbICOKOSHAEMUYHbIX MO KMeLeBbIM NHGEKUMAM CyObek-
TOB.

KnioueBble crnoBa: AcmpaxaHckasi pukkemcuo3Hasi niuxopaoka, Kpbivckasi-KoH20 eemoppazudeckasi nuxopaod-
Ka, obbsicHaoWwue modenu, 3abornesaemMocme, ducmaHUyUOHHOE 30HOUposaHuUe 3emiu

UcmouHuk ¢huHaHcupoeaHusi. ViccnenoBaHne BbINOMHEHO Npy OUHAHCOBOW nogaepkke POCCUCKOrO Hay4yHOro
doHaa (npoekt Ne 19-75-20088 «CospgaHue onvparoLleincst Ha AaHHble AMCTaHLMOHHOIO 30HAMPOBaHUS 3emMnu me-
TOOONOMMM aHanm3a 1 NPOrHO3NPOBAHMS BIUSHUST KIIMMAaTUYECKUX U 3KONOrMyecknx akTopoB Ha 3aborneBaemMocTb
NPUPOAHO-04aroBbIMN MHAPEKLMAMMY ), ncnonHutenn — MNnatoHoB A.E., Jly6sHckuin B.M., MpucnernHa O.A.
KoHghbnnukm uHmepecoe. ABTOpbI AeKNapupyoT OTCYTCTBUE SIBHLIX W MOTEHLUMANbHBLIX KOH(MIMKTOB UHTEPECOB, CBS-
3aHHbIX C NyGnukaumnen HacTosLLEen CTaTbu.
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Explanatory models for tick-borne disease incidence
(Astrakhan rickettsial fever and Crimean-Congo hemorrhagic fever)
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Abstract

Introduction. The study focuses on methods providing mathematical substantiation of discrepancies between
actual incidence rates of Astrakhan rickettsial fever (ARF) and Crimean-Congo hemorrhagic fever (CCHF) and
predicted rates due to the indirect impact of weather conditions during the current epidemic season.

The purpose of the study was to develop explanatory models for ARF and CCHF incidence using satellite
monitoring (remote sensing) data and to present the results of their practical evaluation in the Stavropol Territory
and Astrakhan Region.

Materials and methods. The materials included climate data provided by the Space Research Institute of the
Russian Academy of Sciences as well as epidemiological data on CCHF and ARF incidence from 2005 to 2021.
The explanatory models incorporated the Bayes theorem and Wald sequential analysis. All the calculations were
completed using the Microsoft Excel 2010-based program developed by the authors.

Results. It has been found that the greatest indirect effect on development of the CCHF epidemiological situation
is produced by the normalized difference vegetation index and relative air humidity in June-July in the Stavropol
Territory and by the maximum, minimum and average air temperature in October as well as the minimum air
temperature in July in the Astrakhan Region. ARF incidence rates depend on the indirect effect of the annual
average and average annual maximum temperature, maximum temperature and the normalized difference
vegetation index in April-July. The match between explanatory model-based results and prediction model-based
results ranged within 46.2-100%.

Discussion. In addition to projecting incidence rates, which could be reached with the observed values of climatic
factors in the current year, the explanatory models can be used for indirect verification of prediction models and
for identification of factors causing differences in results.

Conclusion. The practical evaluation of explanatory models confirms the prospects and benefits of the study that
should be continued, involving other regions highly endemic for tick-borne infections.

Keywords: Astrakhan rickettsial fever, Crimean-Congo hemorrhagic fever, explanatory models, incidence,
remote sensing
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BsepeHune

[IporHo3upoBaHne NMHAMUKA M YPOBHs 3a0oie-
BAaEMOCTH KJICIIEBBIMU TPAaHCMUCCHBHBIMU UH(EKLIUSI-
MU (KTU) — BaskHBIi KOMIOHEHT CUCTEMBI SMTUIEMHO-
JIOTUYECKOT0 HaJ30pa 3a 3TUMH ONACHBIMH, LIMPOKO
pactpocTpaHéHHBIMU Ha TeppuTopun Poccuiickoi
®denepannu NpUPOAHO-0YaroBEIMU 00JIE3HIMU. 3HAUH-
TEJILHOE YHCIIO PaboT MOCBSILEHO COCTABICHUIO ATIH-
JIEMHOJIOTMYECKOTO MPOTHO3a Ha NMPUMEPE TaKUX HO-
sonoruueckux Gopm KTH, kak kiemeBoll BUPYCHBIH
sH1e]anuT, AcTpaxaHcKas pUKKETCHO3HAsI JINXOpaiKa
(APJI), knemeBoit 6oppenno3 u Kpeimckas-Konro re-
Mopparu4deckast auxopanka (KKIJT) [1-10].

JlaHHple TIPOTHO3UPOBAHUS  SMUAEMHUOIOTHYC-
CKOM CHTyalluM YYHTBHIBAIOTCS TPH I[UIAHUPOBAHUH
MpopUIaAKTHYECKUX (B TOM YMCIIC aKapUIMIHBIX) Me-
POIIPUSATHI, MPU 3TOM TOYHOCTh MPOTHO3a B 3HAYM-
TEJILHOW Mepe OIpeeNsieT HX He TOJIbKO HAyYHYIO0, HO
U SKOHOMHUYECKYI0 000CHOBAHHOCTb, @ TAKXKE BO3MOXK-
HOCTh MpUMEHEHUs! Au(pPEpeHIUPOBAHHOTO MOAX0MAA
pu paszpaboTke iaHa. B cBsi3u ¢ 3TuM B ciryyae 00-
Hapy>KCHUSI 3HAYUTENBHBIX Pa3InIui MEXKIY HMPOTHO-
3UPYEMbIMH U (aKTHYECKHMH 3aperuCTPUPOBAHHBIMU
MOKa3aTeNsIMi MHTEHCUBHOCTH MPOSIBIICHUHN STHIEMU-
YECKOro IMpoLecca 3aKOHOMEPHO BO3HUKAET BOIPOC O
HEOOXOIMMOCTH BBISICHEHUSI TPUPOIBI BBISIBICHHBIX
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OPUTVHANbBbHbBIE NCCJTIEAOBAHNA

HecooTBeTcTBUH. [loMMMO HemocTaTkoB pabOTHI MpU-
MEHSIEMBIX METO/OB, TPEOYIOIIMX MX MOJCPHHU3AINY,
MPUYMHBI MOTYT OBITH OOYCJIOBJIEHBI BHEIIHUM OIO-
CPEJIOBaHHBIM BIIMSHUEM Ha AaKTUBHOCTb YJIEHHUCTO-
HOTMX mepeHocurnkoB Bo3Oyauteneit KTU moromnbix
YCJIOBUH TEKYILIEro roja, npeayrajgarb JEHCTBUE KO-
TOPBIX 3apaHee MPU COCTABICHUH KPAaTKOCPOYHOTO (Ha
MPEACTOSIINHI rof1), a TeM OoJiee cpeHe- U I0Ar0Cpoy-
HOTO MpOrHO3a HEBO3MOXKHO. Hampumep, n3BecTHO,
YTO paHHEee Wi, HAa000POT, MO3JHEE HAYaJo AHICMU-
YECKOT'0 CE30Ha OMpEeNseTcsl JOCTHKEHNEM JHEBHOM
TeMIepaTypsl Bo3ayxa BecHoi +9°C 1 HOUHOW He HUKe
+2°C, 4TO sIBJISIETCS HEOOXOJAMMBIMU YCIIOBUSIMHU JIJIS
aKTHBM3aLMM TEPEe3UMOBAaBIINX ocobeit Hyalomma
marginatum (OCHOBHBIX MEPEHOCUYHUKOB BO30YIUTEIS
KKIJI) u ux nuTaHus Ha CENbCKOXO3SUCTBEHHBIX KU-
BOTHBIX, & MUK Mapa3uTHPOBAHH OOBIYHO PETHCTpPU-
pyeTcsi ImpU CpeIHEMECSYHON TemIieparype Bo3lyXa
+16,9°C [11-13].

BripaskeHHOE ONOCpe0OBaHHOE BIMSHUE HAOIIO-
JaeMbIX KJIMMAaTH4ecKuX (aKkTOpoB B TEUEHHUE Toja
Ha JUHAMUKy U ypOBeHb 3a00JIeBaéMOCTH Hacele-
Hus KKIJI takke moarBepkaaeTcs psaoM 3apyoeix-
HbIX uccliefqoBaHui. Tak, B 1oro-socrouHom Hpane
C TOMOUIBIO JIOTUCTUYECKOM pErpeccuu BbISBICHA
BBIpak€HHas cCBs3b KoiudecTBa ciydaeB KKIJI c
eXKEeMeCSYHON cpeJHell TeMIepaTypoi Bo3ayxa (mpsi-
Mas — C jJaroMm B 2 Mec M oOpatHas — B 5 Mmec),
MAaKCUMAaJIbHOM MECSYHON OTHOCUTEIBHON BIIAXKHO-
CTBIO M HaKOIUJIEHHBIM KOJIMYECTBOM OCAJKOB C Ja-
roM B 2 U 5 mec cooTBeTcTBEHHO [14]. B pe3ynbrare
paboThl, BBHIOJHEHHON Ha OCHOBE METOIa perpec-
cuoHHoro asanuza Ilyaccona c mnceBno-R-kBanpa-
toM Makdannena, B BocrouHoM MpaHe oOHapykeHa
CHJIbHAsL KOppeJsiusl yucia OOJbHBIX CO 3HAYCHUSIMH
MaKCHUMAaJIbHOM Temreparypsl (MpeblIylero Mecs-
1[a) ¥ OTHOCHUTEIBHOH BIaXXHOCTH BO3IyXa (B Tede-
HUE MpPEALIECTBYIOIEro Mecsua M mosyroaa) [15].
Taxoxe MpaHCKUMM HCCIIEAOBATENSIMU C HCIIOIb30Ba-
HUEM JIOTUCTUYECKON perpeccuy yCTaHOBJIEHO, UTO C
YBEJIMYEHHEM MaKCHUMaJIbHOW TemIepaTrypbl BO3IyXa
3 npeamecTByOmMUX MecsieB Ha 1°C 1 OTHOCUTEIBHOM
BIQXKHOCTH 2 TPEABLAYIIHNX MecsleB Ha 1% pHucku BO3-
HUKHOBEHMsI CllyyaeB 3a00JieBaHUSI MOBBIAIOTCS Ha
9 u 4% cooTrBeTcTBEHHO [16].

PesynbraTel  01HO(AKTOPHOTO AMCHEPCHOHHOTO
aHaimza (ANOVA), nposenénnoro B bonrapuu, cBu-
JIETEILCTBYIOT O TOM, YTO YBEJIIMYEHHE CpEelHEH TeM-
neparypsl BO3yXa M HOpPMaJIM30BaHHOIO BereTalu-
onnoro uHjekca (Normalized Difference Vegetation
Index, NDVI) Ha 1 npuBOAUT K POCTY HHTEHCUBHOCTH
npossieHui snugemuueckoro mpouecca KKIJI nHa
5,5% [17]. BmecTe ¢ TeM OoTeYeCTBEHHBIC MCCIIEA0Ba-
HUS 110 TIpodJieMe pa3paboTKH METOIUK, BBISBISIOLINX
1 OOBSCHSIOIIMX C UCTIOJIb30BAHUEM METO/IOB MaTeMa-
TUYECKOM CTaTUCTUKU MPUYUHHO-CIIEACTBEHHBIE CBA-
3 MEXIY pe3yjibTaraMu MpOorHo3a 3ab0JeBaeMOCTH

KKIJI u APJI, ¢pakTuyecKUMH JaHHBIMU M BIUSIHAEM
KIMMaTHYeCKUX (aKTOPOB TEKYIIEro rojaa 0 HacTos-
IEr0 BPEMEHH IIUPOKO HE MPOBOIAMIIHCE.

Leas uccienoBanus — pa3padboTaTh «OOBSICHSIO-
ue» monenu 3abonesaemoct APJI u KKIJI u pen-
CTaBHUTh Pe3yJbTaThl X anpobaruu Ha npuMepe Cras-
POIIOJIBCKOTO Kpasi 1 ACTpaxaHCKoW 00acTu.

MaTepman bl N MeTOo4bl

Hannas paboTa sBIsieTcss 3aKOHOMEPHBIM TIPO-
JIOJDKEHHEM paHee HayaToro MCCIIEAO0BAaHUS 10 CO37a-
HUIO «IIPOTHO3HBIX» MOJEJIEH U HOCUT KOMILJIEKCHBIN
xapakrep. B kauecTBe M3ydaeMbIX HO30JIOTHYECKHX
¢dopm Obutn onpenenensl APJI u KKIJI kak nanbonee
aktyanbHble Juisa rora Poccun KTU. Beibop Tepputo-
puii — CTaBpononabCKoro Kpast i AcTpaxaHckol ooia-
CTH — OBLI 00YCJIOBJICH HAU0O0JIEEe BEICOKOW HHTEHCHUB-
HOCTBIO TIPOSIBJICHUM SMHAEMHYECKOTO Tpolecca Mo
9TUM UH(EKLIHUSIM B JaHHBIX CYOBEKTaX.

B pabore ucnoap30BaHbl MUAEMUOIOTHISCKHE U
CTaTUCTUYECKHE METOAbI uccienoBaHus. Perpocrexk-
TUBHBIH SIUIEMUOJIOTUYECKUI aHaIU3 ObLI MPOBEIEH
Ha OCHOBE CBEJICHUIT 0a3 maHHBIX' 10 3a00JICBaEMOCTH
APJI u KKIJI, pa3zpaboranHbix B (hopmare mHpoeKkTa
PH® (Ne 19-75-20088). OtHOcuTenbHBIE TOKa3are-
mu 3aboneBaemoct KKIJI u APJI (ma 100 TbIC. Ha-
CeJICHMsSI) M0 KaKIAOMY aIMHUHUCTPATUBHOMY palioHy
BBIOpaHHBIX CyOBEKTOB OBUIM PACCUUTAaHBl Ha OCHOBE
ceenennii DezpepanbHOl CITyKObI TOCYAapCTBEHHOMN
CTaTHCTHKU® 33 Kbl TOJ MCCIECIYeMOrO MepHo/a.
B kadecTBe THAPOMETEOPOTOTNYECKHX JaHHbBIX («He3a-
BUCHMBIX MEPEMEHHBIX») ObLUTH UCITIOIB30BaHbl YHCIIO-
BbIC 3HAYCHUS 13 KIMMAaTUYECKUX (PaKTOPOB, IMOJTyYCH-
HBIX C HCTIOJIb30BAHUEM CITyTHHKOB JAWCTaHLUOHHOTO
30HIMPOBAHUS 3eMJIM U3 KOCMOCa® (32 KayK/Iblid MECSI
HCCIIelyeMOro MepHo/a U CPEIHETOA0BBIX ):

* TeMIIEpaTypbl BO3IyXa — CpeAHEH, MaKCUMallb-

Ho#t 1 MuHuManbHOH (°C);
* TemrepaTypbl nousbl Ha Tiryoune 10 u 40 cm
(°C);

* BIaXHOCTH NouBHI Ha ryoune 10 u 40 cm (%);

* nIyOUHBI cHera (M);

* JIONY TUIOILIAAH, TOKPBITOM cHeroM (%);

* nasnenus (I1a);

* OTHOCHUTENIBHOH BIaKHOCTHU Bo3ayxa (%);

* KOJIMYECTBA OCAIKOB (KIr/M?);

NDVI (otH. en.).

Takum 00pa3oMm, Bcero B KaueCTBE HCXOIHBIX
JAHHBIX JUIS MOCJEeIYIOUIero BhIOOpa M3 HUX Haubo-
jee BaXHBIX («UH(QOPMATUBHBIX») HCIIOIH30BAIHCH
169 napameTpos.

CBezneHus U3 KapT 3MMAEMUOJIOTHYECKOro 00CiIel0BaHus o4yara
HHpEKIIMOHHOTO 3a00seBanust (popma Ne 357/y).

URL.: https://rosstat.gov.ru; https://stavstat.gks.ru

3 BET'A-Science LIKIT « MKW-MOHUTOPHHT Y.

URL: http://sci-vega.ru/
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«OOBsICHSAIONIUE» MOJICNIM ObUIM pa3pabOTaHbl C
UCIIOJIb30BaHUEM HENapaMeTPUYECKOW CTaTUCTUKUA —
TeopeMbl baiieca u ananuza Banpaa, ko3hdunueHTs
MHPOPMATUBHOCTH (PaKTOPOB OBLIM OMpEesiCHBI IO
metony Kynbbaka [18-20]. daktop paccMarpuBaiu
KaKk MH()OPMATHBHBIM M MCIOJIL30BaIM MpPU MPOBEe-
HUU JAJIBHEHUINNX Pacuy€TOB B CIIydae MOJIy4CHUsl 3Ha-
yeHusi uHpopmatuBHoctu > 0,5.

Brruucnenus ko3¢ punreHToB HHPOPMATUBHOCTH
¥ MPOTHOCTUYECKHUX KOI(D(PUIMEHTOB MPOBOAMIN aB-
TOMaTH4ECKU B pa3padOTaHHON paHee aBTOpamu (Ipu
MOCTPOEHHUH «IIPOTHO3HBIX» MOJIENEH) MmporpaMMe Ha
ocHoBe «Microsoft Excel 2010» [10, 21, 22].

Maremarnueckue pacuéTbl B «OOBSCHSIOIINX)
MOJZETISIX BBIMOIHSIIN IO aHAJIOTHH C «IIPOTHO3HBIMU,
MOKa3aTeNl KIMMaTH4eCKUX (aKTOpOB MPEIbIAYIIETrO
rozia ObUTH 3aMEHEHBI Ha YKCIIOBbIC 3HAUCHHS TEKYIIe-
ro snuaeMuyeckoro cesona [21]. IlomaroBerii anro-
PUTM pacy€ToB «OOBSCHSIOIUX» MOJIEJICH MPEICTaB-
JICH Ha PUCYHKe.

OnpepeneHne KoadhpULMEHTOB NHOPMATUBHOCTH
1 NPOrHOCTUYECKNX KO3 PULIMEHTOB PaKTOPOB B NMporpamme
Calculation of informativeness coefficients
and prediction coefficients of factors in the program

A4

CocTaBrneHvie onTMMMU3VPOBAHHOIO NepeyHsi hakTopoB
(co 3HaveHVAMYM KOahdMLMEHTa MHDOPMATUBHOCTM
> 0,5 B nopsigke y6biBaHWs)

Compilation of an optimized list of factors
(with values of the informativeness coefficient
> 0.5 in descending order)

A4

OnpepneneHve nosiBneHns (oTcyTcTBus) Xots 661 1 crnyvas
3abonesaHusa Ha 100 TbiC. HaceneHns
Estimation of the occurrence (absence) of at least
one disease case per 100,000 population

A4

Pacyét 3abonesaemocT Ha 100 Tbic. HaceneHus )
OTHOCUTENBHO NMOPOrOBOro YPOBHS MeAnaHbl
Estimation of incidence per 100,000 population
relative to the threshold level of the median )

A4

Pacuét 3aboneBaemocTtu Ha 100 TbiC. HaceneHns
OTHOCUTENBbHO NMOPOrOBOro YPOBHSA CPeAHEro
Estimation of incidence per 100,000 population
relative to the threshold level of the average

A4

Pacuét 3aboneBaemocTtu Ha 100 TbiC. HaceneHns
OTHOCUTESBHO MOPOrOBOrO YPOBHS! TPETLETO KBAPTUMS
Estimation of incidence per 100,000 population
relative to the threshold level of the third quartile

N N Y

ANropuTm pac4éToB «OOBSACHSAIOLLMX» MOAENen.
Algorithm for calculating explanatory models.

ORIGINAL RESEARCHES

[ToporoBblii ypoBEHb BEPOSITHOCTH MO3UTHUBHOIO
peuIeHusT il «OOBSCHSIOUINX)» MOJCICH ITUHAMUKU
3aboneBaemoctr KKIJI mnst CtaBpomnosbCkoro kpast U
ActpaxaHnckoii obnactu Obu1 BeIOpan 99,0% (Bepost-
HOCTh ommnOku cocrasisuia 1,0%). s APJI Ha nan-
HOM dTarne ucciaeaoBanus mopor coctaBui 90% (c Be-
positHOCTBIO OmMOKH 10%), 4TO CBSI3aHO ¢ HEBBICOKOU
Joiel MH(GOPMATUBHBIX MAPaAMETPOB U3 HCIOJIb3ye-
MOro nepeuss. B panbHelmeM npu BBEIEHUM HOBBIX
JI00aBOYHBIX TIOKa3arenel (Hanpumep, HAKOIUICHHBIX
3HAQYEHUN KIMMATUYCCKUX TAHHBIX) MPOILICHT BEPOST-
HOCTH OIIUOKU MOXKET OBITh CHUKEH.

HUtor — cymMMa OpPOTHOCTHYECKUX KOod(pduIu-
€HTOB MH(pOPMAaTHBHBIX (AKTOPOB B COOTBETCTBUH C
rpajauysaMi UX 3HAYCHHUH MO KaKIOMY aJIMUHUCTpA-
TUBHOMY paliOHY NI0 TOJIYYCHUS YUCIOBOTO 3HAUYCHUS
«+20» mmn «—20» aaa monenei mo KKIJI u «+9» unn
«9» mna APJI, 4To CBUAETENBCTBYET O BO3HUKHOBE-
HUM/OTCYTCTBUU XOTsI Obl 1 ciyuast 3a0oneBaHMsl Ha
100 ThIC. HaceneHus ¢ BEpOSTHOCTHIO 99 u 90% cooT-
BETCTBEHHO. Jlasiee [y paliOHOB € IOJIOKUTEIbHBIMU
pe3yiabratamu paboTa aHAJIOTMYHO MPOBOAMIACH OT-
HOCHUTEJILHO JIPYTUX BBIOPAHHBIX MOPOTOBBIX YPOBHEH
3200J1eBaEMOCTH.

3HaueHUsI MEIUAHbI, CPETHETO U TPETHEro KBap-
THIIER 11 Mozeeil nuHaMuku 3a0oaesaemoctu KKIJI
st CtaBpormnonbekoro kpasi cocrasuu 0,9, 3,5 u 4,7,
Juist ActpaxaHckoit oonmactu — 0,5, 1 u 2, s Mogenu
JuHamukK 3aboseBaemocti APJI B ActpaxaHckoit 00-
nactu — 25, 39,5 u 62,4 COOTBETCTBEHHO.

Pacuérhl M0 MOCTPOCHUIO «OOBICHSIOUINX)» MO-
nenert nuHamuku 3aboneBaemoctu KKIJI Ha npume-
pe CTaBpONOJIbCKOTO Kpasi ObUIM BBIMOJIHEHBI HA OC-
HOBE PETPOCIEKTUBHBIX cBeaenmit 3a 2005-2019 rr,
KKIJI u APJI Ha npumepe AcTtpaxaHckoi 00igacTd —
3a2013-2019 .

«[TunotHasy npoBepka padOTHI MOJIEIIeH IPOBOIU-
Jach HA PETPOCHEKTUBHBIX cBenenusx 2018-2020 rr,
anpoOarusi — Ha AaHHbIX 2021 1.

Pe3ynbraTbl 1 06CyxaeHne

«O0BsgcHAIOIKEY MOAEIN OBLIM CO3MaHBI C Iie-
JIbIO PEILeHHUsI CIIETYIOIMX OCHOBHBIX 3a/1a4:

1) OLIEHUTH ONOCPETOBAHHYIO CBS3b IOTOJHBIX
YCIOBUH TEKYIIETO MUAEMUYECKOr0 Ce30Ha C MHTCH-
CHUBHOCTBIO TIPOSIBJICHUM SIMUAEMHYECKOTr0 TMpolecca
KKIJT u APJI ¢ nomoupto pacuéra Ko3(pQGUIIMSHTOB
WHPOPMATUBHOCTH;

2) ompeaenuTh YpOBEHb 3a00JI€BAEMOCTH, KOTO-
pBIii MOT OBbI OBITH JOCTUTHYT MPU HAOIIOAAEMBIX 3Ha-
YEHUSX KIMMAaTH4eCKUX (PaKTOPOB HBIHEIIHEro roja
(6e3 yuéra BOMSIHUS THAPOMETCOPOJIOTHYECKUX MOKa-
3aTenieil MpeNlIecTBYIONIEr0), ¢ MOCIEAYIOIUM CpaB-
HEHHEM C (PaKTHUECKUMH MOKa3aTeISIMHU;

3) TpOBECTH KOCBEHHYIO MPOBEPKY «IPOTHO-
3HBIX» Mojaenel 3aboneBaemoctd KKIJI u APJI mns
BBISIBIICHUS TOPUYMH «OIIMOOYHBIX» PE3YJIBTaTOB
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WM, HA00OpOT, MOATBEPKACHUS MPAaBHIBHOCTH HX
padoThI.

B xone pemieHus nepBoil 3ajaud yCTaHOBIIEHO,
YTO 3HAYUMBbIE KIIMMaTHYeCKHE (PaKTOPhI AJIS TOCTPOe-
HUSL OOBSICHSIOIIMX» MOJISJICH JIJIsl pa3HBIX CyObEKTOB
CYIIECTBEHHO pasznuyanuck. Tak, Hanboiee nHpopma-
TUBHBIMH (hakTopamu AJist CTaBpOMOIBCKOTO Kpasi, CO-
IJIACHO BBITIOJIHEHHBIM pacuéraM Ko3(pPHUIMeHTOB UH-
¢dopmaruBHocTH, sBisiuc, NDVI u oTHocuTenbHas
BJIQXKHOCTh BO3[yXa B MIOHE—HIOJIE, YTO IMOJHOCTHIO
COOTBETCTBYET JaHHBIM JuTepaTypnl [23-27]. Hdnsa
monenu KKIJI B Acrpaxanckoii obnacTu Hambosee
BBICOKHE 3Ha4eHUsI KOA((PUIMEHTOB HHPOPMATHBHO-
CTH OBLTU MOJTYYEHBI JJIS MAKCUMaJIbHOW, MUHUMAIb-
HOWM W cpeqHell TemmepaTrypbl BO3ayxa B OKTsI0pe, a
TaKke MUHUMAaJbHOM TeMIeparypbl Bo3JlyXa B HIOJIE,
YTO TaKK€ HE NPOTHBOPEUYHT AAHHBIM MyOIUKAUI O
BIIMSIHMM TIOTOJIHBIX YCIIOBHH Ha aKTUBHOCTH KJIEIeH
[25-28]. BmecTe ¢ Tem BBISBICHHE TOJOOHBIX pa3-
WYUK BIOJHE 3aKOHOMEPHO M MOXKET OBITh 0ObsiC-
HEHO 3HAYMUTEIBHBIM OTIMYMEM JaHImAa(THBIX, KIIU-
MaTHYECKUX, THAPOJOTHYECKUX M JIPYTUX YCIOBUH
CraBponoibCKkoro kpas W AcTpaxaHCKOW 00JacTH,
OKa3bIBAIOLIUX 3HAYUTEIbHOE BIMSHUE Ha 3IHU300T-
oJioro-anujemMuongornyeckyro cutyauuto mo KKIJI
[29-31]. HaubGonee BbICOKOMH()OPMATUBHBIMH IJIsI
«OOBSACHAIOLIEN» MOJIEIIN JUHAMUKH 3a00J1€BAEMOCTH
APJI B ActpaxaHckoil obnactu ObUIM CpeaHeromoBas
1 MakCUMajbHas CpPEJHErojioBas TemIieparypa BO3-
JlyXa, MakCUMaJIbHas Temuneparypa sozayxa u NDVI B
ampese—urole, 4To TaKKe COMIAacyeTcs C JaHHBIMHU JIH-
Teparypsl [25, 28].

[TpoBepka TOYHOCTH «OOBACHSIOMINX» MOJEICH
MIPOBOJIMIIACH IIYTEM COMOCTABIIEHMS JJAHHBIX PacUETOB
¢ (aKTU4YecKH 3aperuCTPUPOBAHHBIMH IOKa3aTEISIMU
3a0071€BaEMOCTH 10 KaXKJIOMy aJMHHHUCTPATUBHOMY
paiiony.

[Tpu 3TOM BapraHThl OLIMOOYHBIX TPOTHO30B, MO-
JlydyeHHbIE NPU MOCTPOECHUU MOAEIH, MO aHAJOTMU C

«IPOTHO3HBIMUY MOJICISIMHU ObUIH pa3jielicHbl Ha 4 Ka-
teropuu [21]:
* JIO)KHOIIOJIOKUTENBbHBIA — PEe3yJIbTUPYIOLUI
UTOT «OOBSACHSIONIEH» MOJIENIN Ha [IEPBOM JTare
«TIOJIOKUTEIIBbHBII», HO PAaKTHYECKUA HU OJTHOTO
cirydasi 3a00JeBaHuUs HE ObLIO BBISBIICHO;
* JIO)KHOOTPHIIATENIbHBIN — Ha IIepBOM dTare pac-
4ETOB IOJNIYYEH PE3YJIbTaT «OTPULIATEIIbHBINY,
HO (haKTHYECKH OONbHBIC (XOTs ObI 1) ObLIH;
* 3aBBIIICHHBI — (aKTUYCCKH MOKa3aTelb 3a-
00JIeBaEMOCTH MEHbILIC 3HAYCHUS, pACCUMTAH-
HOT'O OTHOCHUTEIILHO IOPOTOBOTO YPOBHS;
* 3aHW)KEHHBIH — (PaKTMYECKH IMOKa3arenib 3a-
00JIeBaEMOCTH MPEBBIIACT PACCUUTAHHBIA OT-
HOCHTEJIBHO IIOPOrOBOI0 YPOBHSI pE3yibTaT.
Pesynbrarel nmpoBepkH U anpodanumn «00bSICHSIO-
IUX» MOJIEIEH mpeacTaBieHsl B Tada. 1-3.

Tak, monHoe coBMaJieHNe MOITYYEHHBIX pe3yibTa-
TOB ¢ (PAKTHYSCKUMHU JTaHHBIMH ISl €OOBSICHSIOIIUX)
monenel nuaamuky 3adonesaemoct KKIJT g Cras-
porioiibckoro Kpasi coctapmiio ot 30,8% (8 palioHOB) B
2020 . o 61,5% (16 paitonos) B 2021 r., g Actpa-
XaHCcKoi obiactu — ot 16,7% (2 paiiona) B 2020 r. 10
100% (12 paiionos) B 2021 r. [Ipu npoBepke mMozeneit
nist APJI nmons coBmajarouux pesyabTaToB HaXoIu-
nack B mpenenax ot 25% B 2020 r. (3 paiiona) no 75%
(9 paiionor) B 2018 1. OHaKo, €CM MO aHAJIIOTHUU C
paHee pa3pabOTaHHBIMHU «IIPOTHO3HBIMUY» MOJICISIMHU
(a TakKe y4YMTBIBas HIKEIPUBEIAEHHBIC OOBSCHCHHS
0 BBIPAKCHHOM BIUSHUM (DAKTOPOB IMPEBIIYIIETO IO~
Ja Ha (HOpPMUPOBAHUE TMOMYJISALUN KICHIEH TEeKyIIero
SMHUIEMUYECKOTO CE30HA) «HMCTHHHO» OMIMOOYHBIMHU
pe3yabTaTaMy CYUTATh MPEUMYIECTBEHHO «JIOXKHOOT-
pHULATENbHBIEY, TO CpeaHsisi TouHOCTh Moaeneit KKIJI
3a uccaenyeMblil nepuoa s CTaBpONOILCKOTO Kpast
u ActpaxaHckoit oonactu cocraBut 95,2 u 100% coor-
BeTCTBEHHO, M1st Moaenu APJI — 95,9%.

[Tony4yennsie maHHBIC CBUACTEIBCTBYIOT O BIOJ-
HE YJOBIETBOPUTENIHLHON paboTe pa3paboTaHHBIX MO-

Tabnuua 1. Pesynsratel npoBepkmn 3a 2018-2020 rr. (peTpocnekTuBHO) 1 anpobauum B 2021 1. «06bSACHAOLLEN» MOLENN
anHamuku 3abonesaemoctu KKIT1 (Ha npumepe CTaBpononbLCKOro Kpas)

Table 1. Testing results for the explanatory model for CCHF incidence dynamics for 2018-2020 (retrospectively)

and evaluation results in 2021 (the Stavropol Territory)

[oabl | Years
PesynbTar 2018 2019 2020 2021
Result
4MCIIO parioHOB % 4Yncno paioHoB o 4YMCIIO paioHOB o 4YnCno paioHoB %

number of districts ° | number of districts ° | number of districts ° | number of districts °
MonHocTbIO coBnaaatoLLmn 10 38,5 13 50,0 8 30,8 16 61,5
Correct
J10XXHONONOXUTENBHbIN 8 30,8 7 26,9 13 50,0 5 19,2
False positive
JloxXHoOTpULaTenbHbIN — - 2 7,7 1 3,8 2 7,7
False negative
3aBblLLEHHbIN 8 30,8 4 15,4 4 15,4 3 11,5

Overestimated
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Tabnuua 2. Pesynstatel nposepkmn 3a 2018-2020 rr. (peTpocnektnsHo) 1 anpobauun B 2021 . «06bACHAOLWEN» Mogenu
AvHamukn 3abonesaemocTtu KKIT1 (Ha npymepe AcTpaxaHckon obnactu)

Table 2. Testing results for the explanatory model for CCHF incidence dynamics for 2018-2020 (retrospectively)

and evaluation results in 2021 (the Astrakhan Region)

loapl | Years
PesynbTat 2018 2019 2020 2021
Result
4YnCno paioHOB o 4YMCIIO paioHOB o 4YnCno paioHoB o 4YMCNO parioHOB o

number of districts ° | number of districts °® | number of districts ® | number of districts °
[NonHocTblo coBnaaatoLLmi 5 41,7 7 58,3 2 16,7 12 100,0
Correct
J10XXHONOMNOXUTENbHbIN 5 41,7 4 33,3 10 83,3 - -
False positive
JloxHooTpuuaTenbHbIn - - - - - - - -
False negative
3aBblLLEHHbIN 2 16,7 1 8,3 — - - -

Overestimated

Ta6bnuua 3. Pesynstathl npoBepku 3a 2018-2020 rr. (peTpocnekTuBHO) 1 anpobauun B 2021 . «0GbACHAOLWEN» MOAeNn
AvHamuku 3abonesaemoctun APJT (Ha npumepe AcTpaxaHckoi obnactu)

Table 3. Testing results for the explanatory model for ARF incidence dynamics for 2018-2020 (retrospectively)

and evaluation results in 2021 (the Astrakhan Region)

lopbl | Years
PesynbTar 2018 2019 2020 2021
Result
4MCno panoHoB o 4MCno panoHoB o 4YMCIO panoHOB o 4MCno panoHoB o

number of districts ° | number of districts ® | number of districts ° | number of districts °
[MonHocTblo coBnaaaroLLni 9 75,0 8 66,7 3 25,0 6 50,0
Correct
JIOXXHONONOXUTENbHbIV - - - - 4 33,3 - -
False positive
JIoXHOOTpULaTENbHbIN 1 8,3 1 8,3 - - - -
False negative
3aBblLUEHHbI 2 16,7 3 25,0 5 41,7 6 50,0

Overestimated

JIeJIed U TOITBEPIKIAI0T IIPAaBUIIBHOCTh BEIOOPA METO/ 1A
JUUIS TOCTHIKEHHMS IIOCTABJICHHBIX B HACTOSILEM HMCCJIIe-
JIOBaHMH IICTICH.

OjiHako 0COOBIN MHTEPEC MPECTABIISIET OJTHOBpE-
MEHHOE CPaBHEHHE PE3YJbTaTOB «OOBSICHSIFOIINXY» MO-
JIeJIer ¢ «IPOTHO3HBIMIY U (JaKTUUESCKUMH JIAHHBIMU, C
MTOMOIIBIO0 KOTOPOTO MOYKHO TIOJTYYUTh OTBETHI Cpa3y Ha
HECKOJIbKO BaKHBIX BOMPOCOB. BO-TIEPBLIX, B KAKIOM
clly4yae «OIIMOOYHOT0» MPOTHO3UPYEMOTO0 M «BEPHO-
ro» OOBSCHSIONIETO Pe3yJibTara MOYXHO BBISIBUTH KIIH-
Marudeckue (aKkTophbl, ACUCTBUE KOTOPHIX, BEPOSTHEES
BCEro, M HE TIO3BOJIMIIO «COBITHCS» Mporuo3y. Hampu-
Mep, TIPY ONTUMAJIBHBIX OTOHBIX YCIOBUSIX 1Jis hop-
MHPOBaHMS BBICOKOW UYMCIIEHHOCTH NOMYJISUMNA Kile-
el MPEe/IIeCTBYOIIErO roja HeOIaronpusITHBIC s
AKTUBHOCTH TMEPEHOCYUKOB KIMMATHYCCKUE (DAKTOPBI
BECCHHE-JIETHErO TIepro/ia TeKYIIero roja (Hu3Kas TeM-
neparypa B Mae, 3aTsHKHBIC JOKIH B UIOHE—HUIOJIE) KOC-
BEHHO CIIOCOOCTBOBAJIM OOJiee HU3KOMY YPOBHIO 3a00-
JICBAEMOCTH HACEJICHUS, COBMAJIAIOIIEMY C (DAKTHUSCKU

3aperuCTPUPOBaHHBIM. M, HA0OOpOT, MOBBILICHHAS
[0 CPAaBHEHUIO C YCPEIHEHHONM HOPMOHN Temieparypa
BO3[yXa B ampelie—-Mae MOIJIa CIIOCOOCTBOBaThH Oosee
paHHEMY HadaJy SIHUJCE30HAa, YBEJIMUEHHIO €ro JjH-
TENBPHOCTU TaKKe CHOcoOCTByeT TEmas Oe3BeTpeHas
norojia B ceHTsi0pe. MIMeHHO HM3-3a Takux HE MOAZAIOo-
LIUXCS TPOTHO3Y MOTOJHBIX U3MEHEHUH HallM MpPOTHO-
3HBIC MOJICIIM UMEIOT paccuuTaHHyro ommoky 1 u 10%
COOTBETCTBEHHO. BO-BTOpBIX, TaKUM 00pa3oM MOXKHO
KOCBEHHO IPOBEPUTH PabOTy «IPOTHO3HBIX» MOJIEICH.
Hanpumep, oqHOBpeMEHHOE MOMyYEHHE «JI0KHOIIOJO-
JKUTEIBHBIX» WJIH «3aBBILICHHBIX» PE3YyJIbTaTOB B 00EHX
MOJIENISIX TIOATBEPKIAET MPABUIIBHOCTH «IIPOTHO3HOM»
MOJIENT! M MOYKET CBUJIETENILCTBOBATH O HETIOJHOM BbI-
SIBJICHUH OOJIbHBIX, 00YCJIOBICHHOM, K TIPUMEPY, THII0-
JMarHOCTHKON JIETKUX (POPM MIIH SIBIISIOLIMMCS OTpae-
HUEM JIPyTUX BHEHIHUX (aKTOPOB, HE CBSI3aHHBIX HETO-
CPEACTBEHHO ¢ anuaemuueckum npoueccom KTU, uro
Oyziet Oosiee MOAPOOHO PACCMOTPEHO HIbKe. B-TpeThux,
OJTHOBPEMEHHOE TOJyYEHHE «JI0KHOOTPHULATEIbHBIX)
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PE3yABTaTOB MOXET CBUJCTEIBCTBOBATH O 3aHOCHOM
ciydae (korna OoJbHOM 3apasuicst (oTMedan yKyc Kie-
LIOM) BO BpeMsl NpeOBbIBaHUS HA TEPPUTOPHUU JPYIOro
AJIMUHUCTPATUBHOIO paiioHa WJIM JaXKe 3a MpeAciaMu
CyOBEKTa), I O TIOJ0OHBIX SIBJIICHUSIX, ICHCTBUE KOTO-
PBIX B IIPUHIMIIE HEBO3MOXKHO y4ecTh (K IpUMeEpy, UH-
(uLMpoBaHKe MPOU3O0IILIO B PE3yNbTaTe yXo/a 3a 3aKjie-

LEBAHHBIM CKOTOM, NPUTHAHHBIM W3 JIPYrOro paioHa,
BbICOKO?HAeMuYHOTrO 1o KKIJI).

Ha perpocnexktuBubix nanubix 2018-2020 rr
YCTaHOBJICHO, YTO COBIIAJCHHUE PE3YJbTaTOB «00b-
SCHSIOIMX» MOJAeNel AMHaMUKKA 3a005eBaeMOCTH
KKIJI ¢ aHanmornyHeIMM JaHHBIMH DPACYETOB «IIPO-
rHO3HBIX» i1 CTaBpOMNOILCKOTO Kpasi COCTaBUJIO

Tabnuua 4. ConocraBneHne pe3ynsTaToB «MPOrHOCTUYECKOM» N «ODBbACHAOLLEN» Moaenen AuHaMukm 3aboneBaemocTu
KKIT ana CtaBpononbckoro kpas (Ha npumepe 2021 r.)

Table 4. Comparison of results obtained by using prediction and explanatory models for CCHF incidence dynamics for the

Stavropol Territory (for 2021)

dakTnyeckas
- PesynbTat TpakToBka 3HaveHne 3aboneeaemocTb
AﬂMMHKgmiiT:;:;\'lve' panoH nporHo3a nporHosa «OOBACHEHUS» «OFéi;ch:;T:Jﬂ» (Ha 100 TbIC.)
district Prediction Interpretation Interpretation Explanation result Actual incidence
result of prediction of explanation P per 100,000
population)
AnekcaHgposckui | Alexandrovsky < 0,000009 BepHbit | Correct < 0,000009 BepHbint | Correct 0
Anpgponosckui | Andropovsky < 0,000009 BepHniii | Correct < 0,000009 BepHoliii | Correct 0
AnaHaceHKOBCKUI >47 BepHbint | Correct >47 BepHbit | Correct 10,1
Apanasenkovsky
Aparupckuii | Arzgirsky >47 BepHbiii | Correct >47 BepHbili | Correct 8,3
BnarogapHeHckui | Blagodarnensky >47 BepHbii | Correct >47 BepHbini | Correct 5,2
ByneHHoBckuii | Budennovsky >47 JTOXXHONONOXNTENbHbIV >47 JTo)XHONONOXUTENbHbIV 0
False positive False positive
eopruesckuii | Georgievsky >0,9 JloxHOMONOXUTENbHbIN <0,000009 BepHbin | Correct 0
False positive
pauesckuii | Grachevsky <0,000009 JloxHooTpuLATENbHbI < 0,000009 JloXHOOTpULATENbHbLIN 2,7
False negative False negative
MN306unbHeHckui | 1zobilnensky >47 JloxHOMONOXWTENMBHbIN < 0,000009 BepHbini | Correct 0
False positive
WnaToBckuii | Ipatovsky >47 BepHbiii | Correct >47 BepHbili | Correct 54
Kuposckuii | Kirovsky < 0,000009 BepHbii | Correct < 0,000009 BepHbit | Correct 0
Kouy6eeBckuii | Kochubeevsky < 0,000009 BepHniii | Correct < 0,000009 BepHbiii | Correct 0
KpacHorsappevickumi >47 BepHbiii | Correct >47 BepHbiii | Correct 54
Krasnogvardeisky
Kypckuin | Kursky >47 JTOXXHONONOXUTENbHbIV >47 JloxxHoNoONOXMTENbHbLIN 0
False positive False positive
JleBokymckui | Levokumsky >47 JToXXHONONOXUTENbBHBIN >47 JTo)XHONONOXUTENbHbIV 0
False positive False positive
MwuHepanoBoackui <0,000009 BepHbit | Correct < 0,000009 BepHbin | Correct 0
Mineralovodsky
Hedrekymckuin | Neftekumsky >47 3aBbILLIEHHbIN >47 3aBblLlEHHbIN 1,6
Overestimated Overestimated
HosoanekcaHapoBcKui >47 JloxHOMONOXWTENBbHbIN < 0,000009 BepHbini | Correct 0
Novoaleksandrovsky False positive
Hosocenuukun | Novoselytsky >47 JloxXHOMONOXWTENBHbIN < 0,000009 BepHbili | Correct 0
False positive
MeTpoBckui | Petrovsky >47 3aBblLUEHHbI >47 3aBbILEHHbIN 1,4
Overestimated Overestimated
MpeparopHein | Predgornyy < 0,000009 BepHbiii | Correct < 0,000009 BepHbili | Correct 0
CoBetckuin | Soviet >47 JIOXKHONMONOXNTENbHbIV < 0,000009 BepHbiit | Correct 0
False positive
CrenHoBckui | Stepnovsky >47 J1I0XKHONONOXNUTENbHBLIN >47 JTo)XHONONOXUTENbHbIV 0
False positive False positive
TpyHoBckuiA | Trunovsky >47 3aBblLLIEHHbIN >47 3aBblLUEHHBbI 3,4
Overestimated Overestimated
TypkmeHckuii | Turkmensky >4.7 JTOXXHONONOXNTENbHbIV >47 JTo)XHONONOXUTENbHbIV 0
False positive False positive
LLinakosckui | Shpakovsky <0,000009 JloxHooTpuLATENbHbIN <0,000009 JIoxxHOOTpUMLUaTEnbHbIN 1,3

False negative

False negative
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Ta6bnuua 5. ConocTtaBneHne pesynsTaToB «MPOrHOCTUYECKOM» U «OOBSCHAIOLWEN» Moaenen AnHaMukmn 3abonesaemocTu
KKIT ans ActpaxaHckor obnactu (Ha npumepe 2021 r.)

Table 5. Comparison of results obtained by using prediction and explanatory models for CCHF incidence dynamics
for the Astrakhan Region (for 2021)

dakTnyeckas
PesynbtaT 3HaueHne PesynbtaT 3aboneBaemMocTb
AOMWHUCTPaTUBHBIN panoH nporHosa TpakToBKa NporHosa «OOBbACHEHUS» «OOBbACHEHUS» (Ha 100 ThIC.)
Administrative region Forecast Interpretation of forecast «Explanation» Interpretation Actual morbidity
result result of «explanation» (per 100,000
population)
AcTtpaxaHb | Astrakhan >2 JloxHOMONOXUTENbHbLIN < 0,000009 BepHbii | Correct 0
False positive
AxTybuHckui | Akhtubinsky < 0,000009 BepHbii | Correct < 0,000009 BepHbii | Correct 0
Bonogapckun | Volodarsky >2 JloxHOMONOXUTENbHbLIN < 0,000009 BepHbit | Correct
False positive
EHoTaeBckun | Enotaevsky >2 JloxHOMONOXWTENbHbIN <0,000009 BepHbini | Correct 0
False positive
WkpsaHuHckun | Ikryaninsky >2 JloxHOMONOXWTENBHBIN < 0,000009 BepHbii | Correct 0
False positive
Kambisskckuii | Kamyzyaksky >2 JToXXHOMONOXWTENBHbIN < 0,000009 BepHbii | Correct 0
False positive
KpacHosipckuit | Krasnoyarsky >2 JI0XKHONONOXNTENbHbIN < 0,000009 BepHbiii | Correct 0
False positive
JIumaHckun | Limansky >2 JloXHOMONOXUTENbHbLIN <0,000009 BepHbit | Correct 0
False positive
Hapumanosckuii | Narimanovsky >2 JloXXHOMONOXWTENbHbIN < 0,000009 BepHbini | Correct 0
False positive
MpuBomkckui | Privolzhskiy >2 JloxXHOMONOXWTENBHBIN < 0,000009 BepHbii | Correct 0
False positive
XapabanuHckun | Kharabalinsky >2 JloXXHOMONOXWTENBHBIN < 0,000009 BepHbiii | Correct 0
False positive
YepHospckun | Chernoyarsky <0,000009 BepHbiii | Correct <0,000009 BepHbiii | Correct 0

or 46,2% B 2018 1. (12 paiionos) no 100% B 2019—
2020 rr. (26 paiioHoB), mis AcTpaxaHCKOW 00JacTH
BappupoBasio oT ux orcyrcTBus B 2020 r. 1o 100%
B 2019 . (12 paiionos). IIpu mpoBepke moaeneit s
APJI nonst coBmajaromux pe3yabTaTOB HAXOIUIACH B
npeaenax otT 66,7% B 2020 1. (8 paiionoB) mo 83,3%
(10 paiionoB) B 2019 1.

Pesynbrarel conocrasienus Ha npumepe 2021 .
MIpeJCTaBlIEHbI B TA0J. 4—6.

Ha mpumepe mnpencraBieHHBIX TaOJUI[ TaKKe
BUJIHO, YTO TPEUIOKCHHBIC HAMHM MOJCIU HATJISTHO
OOBSICHSIIOT 3aKOHOMEPHOCTh OTINYHS (PAKTUYECKUX U
MPOTHO3UPYEMBIX MMOKa3aTeliel BCJICJCTBUEC BIIASHHUS
yCIIOBUHM TeKyllero roja. Tak, mo 5 agMUHUCTPATUB-
HBIM paiionam CrtaBpomoabsckoro kpas (I'eopruescko-
my, U300unbHeHckomy, HoBoanekcanaposckomy, Ho-
BocenuikoMy u COBETCKOMY) C JIOXKHOIOJIOKUTEb-
HBIMHM pe3yJibTaTaMH IPOTHO3a B «OOBSICHSIOMIEHY
MOJIe]IM OBLIO TIOJYYEHO COBIMaJicHue ¢ (haKTHUECKU-
MU anHbIME (oTcyTcTBHE 00abHBIX KKIJI), 00ycioB-
JICHHOC B 3HAUUTEIBHOW Mepe HeOJIaronpusTHBIMU
MOTOAHBIMH yCJIOBHSIMU BECEHHE-JIETHETO IEpPUO.a.
Jist Mmozenelt mo ActpaxaHCKod o0nacT mojoOHas
cutyanus st KKIJT nabnronanace B 2 ciayyasx — Jyist
Actpaxanu u XapabanuHckoro paiiona, st APJT —

Ui 2 C JIOKHOIOJIOKHUTEIbHBIMU (AXTYOUHCKOTO U
UepHosipckoro) u 4 ¢ 3aBblieHHbIME (Bononapcko-
ro, EnoraeBckoro, Kambizskckoro u I[IpuBomkckoro)
IIPOTHO3HBIMU I10Ka3aresssMu pailoHoB. IlomyueHHble
pe3yJbTaThl anpoodaluu, TAKUM 00pa3oM, CBUICTEIIb-
CTBYIOT O BO3MOXXHOCTH M II€JIECOOOPA3HOCTH Aallb-
HEWUIIETo MPUMEHEHUS KOOBSICHSIOIINX» MOJICICH IS
pelIeHus BCeX MOCTABICHHBIX MEPe UX pa3padoTKon
LIEJIeBBIX 3a/1au.

BwMmecte ¢ TeM mpu aHanu3e pe3ylbTaToB paboThI
MOJICTICH CJIeyeT YUHUTBIBaTh, YTO 2 rojia MPOBEPKH U
anpobauuu (2020 1. u B Hekotopoli cteneHu 2021 r.)
copriasiu ¢ niepuosioM nangaemun COVID-19. HaGunro-
JaeMoe B OTOT TEPHON CHIDKEHHE 3a00JeBaeMOCTH
npaktuaecku Bcemu (opmamu KTH, obycnosiennoe
KaK OrpaHUYUTENbHBIMA MEPaMH, TaK U COKpAILICHUEM
yucia crenuuIeckux J1abopaTopHbIX HCCIEAOBAHUI
Ui Bepu(UKAMKM TUarHO30B M BEPOSTHOM THIIOAHA-
raoctuxoid nérkux Gopm KKIJI u APJI B cBsizu ¢ BbI-
COKOH 3arpyKeHHOCTBIO H IepenpopUINpOBaHUEM
Je4eOHO-POUIIAKTHUECKUX OpraHu3alHii, BEPOSTHO,
00yCIIOBUJIM ¥ MMUHUMAaJIbHYIO TOYHOCTB ITOKa3aTele
«oOBsicHsIONMX» Mozenei» st 2020 1. B monb3y He-
KOTOPOTO «BHEIIHEr0» HMCKaKEHHUsI pabOThl Mojenel
TaK)Ke CBHJETEIbCTBYET BBICOKMH MPOLEHT MOTYYCH-
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Tabnuua 6. ConocraBneHne pe3ynbTaToB «NPOrHOCTUYECKON» N «0ObsICHAOLWEN» Mogenein aAnHamnkn 3abonesaemoctu APJ1

anst ActpaxaHckow obnactu (Ha npumepe 2021 r.)

Table 6. Comparison of results obtained by using prediction and explanatory models for ARF incidence dynamics
for the Astrakhan Region (for 2021)

dakTnyeckas
PesynbtaT 3HaueHne PesynbtaT 3aboneBaemocTb
AOMVHUCTPaTUBHBIN panoH nporHosa TpakToBKa NporHosa «OOBbACHEHUS» «OOBbACHEHUS» (Ha 100 TbIC.)
Administrative region Forecast Interpretation of forecast «Explanation» Interpretation Actual morbidity
result result of «explanation» (per 100,000
population)
AcTtpaxaHb | Astrakhan <62,4 3aBbILLIEHHbIN <39,5 3aBblLUEHHbI 3,24
Overestimated Overestimated
AxTtybuHckui | Akhtubinsky > 62,4 JloxxHOMONOXWTENbHbIN < 0,000009 BepHbiii 0,00
False positive Correct
Bonopapckuii | Volodarsky <39,5 3aBblLLEHHbIN <25 BepHbi 2,18
Overestimated Correct
EHoTaeBckuii | Enotaevsky > 62,4 3aBblLUEHHbI <25 BepHbIn 4,06
Overestimated Correct
WkpsiHuHckui | Ikryaninsky <624 3aBblLUEHHBbI <395 3aBbILLIEHHbIN 15,24
Overestimated Overestimated
Kambizsikckun | Kamyzyaksky <39,5 3aBbILLIEHHbIN <25 BepHbIn 6,54
Overestimated Correct
KpacHospckuii | Krasnoyarsky > 62,4 3aBbILLEHHbIN > 62,4 3aBbILIEHHbIN 32,82
Overestimated Overestimated
JumaHckun | Limansky > 62,4 3aBbILLEHHbIN <395 3aBbILLEHHbIN 6,93
Overestimated Overestimated
HapumaHoBckuii | Narimanovsky > 62,4 3aBblLUEHHbI <39,5 3aBbILLIEHHbIN 17,04
Overestimated Overestimated
MpwuBorkckuia | Privolzhskiy <624 3aBblLUEHHBbI <39,5 BepHbIn 25,95
Overestimated Correct
XapabanuHckuii | Kharabalinsky > 62,4 3aBblLUEHHbIV > 62,4 3aBblLUEHHbI 46,09
Overestimated Overestimated
YepHospckun | Chernoyarsky <25 JloxxHononoXuTENbHbIN < 0,000009 BepHbi 0,00
False positive Correct

HBIX OJJHOBPEMEHHO «JIOKHOIOJIOKUTEIBHBIX) («3aBbI-
LICHHBIX») PE3YJABTAaTOB KakK JUIsl MPOTHO3a, TaK U IS
OOBSICHEHUS 110 OJJHUM M TeM ke parionam — 1o KKIJI
st CraBpornosnbekoro kpast (17 paiionos) u APJI s
ActpaxaHnckoii oosactu (7 paiioHoB). [Toatomy nosnHoe
npeacraBieHre 00 3QPEKTUBHOCTH U TOYHOCTH MOJIE-
JIe MOXET OBITh MOMYYEHO MOCHe CTaOMIIN3AIH dTIH-
nemuonoruyeckoit curyaruu mo COVID-19.

3aKknioyeHuve

ABTOpaMHu BIIEpBbIC ObLiIa MPEIPHHSITA MOIBIT-
Ka PelIuTh MPpo0IeMy KOMIUIEKCHOIO B3aMMOCBSI3aH-
HOTO ¥ OJHOBPEMEHHO Pa3HOHANPABICHHOTO BIUSHUS
(haKTOpOB MPENLISCTBYIOIIET0 W TEKYIEro roja Ha
WHTCHCUBHOCTH MPOSBICHUN 3MUIAEMUYECKOIO MPO-
necca no KTU Ha rore Poccun, a Ttakxke Mony4uThb
MaTeMaTHueCKu 00OCHOBAHHBIA OTBET Ha YacTO BO3-
HUKaomui Bonpoc «llouemy snuaeMuoIOruuecKun
porHo3 He cObuICA?». MToroMm mccienoBanus craiu
paspaborannbie Ha npumepe CTaBpOMOILCKOTO Kpas
n AcTpaxaHCKOH 001acTH «OOBSCHSIOIIME» MOJCIU
JIMHAMUKH 3200JIeBaeMOCTH HauboJiee aKTyallbHBIMU
st FOxxnoro u CeBepo-KaBkasckoro (henepaibHOTO

okpyros KT — APJI u KKIJI. Pe3ynsrarsl, noixy4yeH-
HbIC IPY IPOBEPKE U anpodauy Mojesiel, — BIIOJTHE
YIOBJIETBOPUTENIbHBIE U CBUJIETEIBCTBYIOT O BO3MOXK-
HOCTH UX MCIIOJNb30BaHUS KaK CaMOCTOSITEIbHO [T
XapaKTePUCTUKU BIUSHHS MOTOAHBIX YCIOBHUH TEKy-
LIET0 AMUAEMHYECKOr0 Ce30Ha Ha SIHJEMHUOJIOTHYe-
ckyto curyanuio o KTU, tak u ams npoBepku panee
CO3/JaHHBIX «IIPOTHO3HBIX» MOJIENIEH C MOCIETyOUINM
BBISICHEHHEM MPUYHMH HECOOTBETCTBUS PACCUMTAHHBIX
MPOTHO3HBIX MOKa3aTeseil 3a001eBaeMOCTH QaKTHye-
CKH 3apETrUCTPUPOBAHHBIM.

Lenecoobpa3ubl jgaibHEHIINE TPOBEPKH -
(eKTHBHOCTH PabOTHI Mojenell, 0COOCHHO B MEPUOJ
cTa0WIn3aniy SIUIEMHOIOTHYECKONH CHTYalH 10
COVID-19, u coBepuieHCTBOBaHUE UX PabOTHI C Lie-
JIbIO MOBBIIIEHHUSI TOYHOCTH TOJyYaeMbIX Pe3yJIbTaToOB
(MOMCK JONONMHUTENBHBIX MH()OPMATUBHBIX KIMMaTH-
YEeCKHX M APYruX (akTOpOB — HalpHUMep, HaKOILICH-
HBIX 3HAYCHUH TeMIlepaTyphl, BBINABIIMX OCAIKOB U
T.1.). Kpome Toro, B kauecTBe NpOJOKEHUS UCCIIEN0-
BaHMS IJIAHUPYeTCsl pa3paboTka MOAOOHBIX MoJesei
JUTsL APYTUX, BeICOKOAHIeMuYHbIX 110 KTU, cyObekToB
tora Poccuu (PoctoBckoii u Bonrorpajickoii oonacreit).
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