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Pe3iome

Ilens. BeisiBUTE 0COOEHHOCTH TIPOCTPAHCTBEH-
HO-BPEMEHHOT0 pacpoCTpaHeHus OeleHCTBa Mo-
CJle 3aHOCa BUPyCa Ha M30/IMPOBAHHbIE JIeCOCTeN-
Hble TEPPUTOPHUH, T/ie 3Ta UHDEKIUST CPeir JTMCHL]
paHee He PerMCTpUpOBasach.

Marepuansl 1 meroAbl. [IpoaHanusupoBaH
871 cyyuaii belieHCTBa y )XKUBOTHBIX 3a 2002-2018
IT., 3apervuCTPUPOBAHHbIA B pecryOnuke Xaka-
cust u KpacHosipckom kpae. Kaprorpaduposanue
TIPOBOAW/IM C Hcrosib3oBaHueM ['MC-TexHOMoruit
(mporpamma QGIS 3.6.3) Ha yaHzmadTHON OCHO-
Be KapThl Mupa «Natural Earth».

Pe3ynbrarbl. Okosio 50% ciyuaeB GeleHcTBa
3apeructpupoBaHo cpegu ymcul (Vulpes vulpes).

CocraBreHa cepust KapTorpamM I0 Ka)kZIoMy TOZYy.
OcHOBHas1 4acTh C/TyuaeB IPUypoYeHa K CTeITHbIM 1
JiecoCTenHbIM JlaHgwadTam. Pacnipoctpanenue Ge-
LIIEHCTBA 3a MpeJesibl J1IeCOCTENHbIX KOTJIOBHH TPO-
WCXOW/IO TIO JI0JIMHaM KPYIHBIX peK CO CpefHei
ckopocThio 142,9 kM B rog (6 = 63,7).
3axmouenue. [Tocne 3aHoca Bupyca B 2002 r,
GeIIeHCTBO B TeueHHe 3-X JIeT PaclipOCTPaHUIOCh BO
BCe CTeIHbIe U JIeCOCTeNHble KOTIOBUHBI [IpreHn-
cetickoit Cubupu. B mocsieyroniemM chopMUpOBacs
TIPUPOJIHBIN OUar C «ITy/TbCUPYIOLIMMI» TPaHULIAMH.
SAnpo ouara pacrionokeHo B MuHycHuHckol 1 Uy-
JbIMO-EHMcCelicKoli KOT/IOBUHAX. Pe3ynbraThl KapTo-
rpadypoBaHusi MOT'YT OBITH MCIIO/IB30BaHbI /ISl Op-
raHM3aL|y MepOTIpUSITH 10 60phbe C OereHCTBOM,
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BK/IFOUasA OPA/IbHYHO BAKIJMHALIIO JIMCHL].
KnoueBbie c/oBa. belleHCTBO JINCUL, IIpU-

pO,[[H];Iﬁ oyar, MMpoOCTPAHCTBEHHO-BPEMEHHasdA OU-
HaMMKa, CKOPOCTL pacCripoCTpaHeHus 31IM300THUH.

Abstract

Aim. To identify spatiotemporal features of ra-
bies spread in island forest-steppe areas of East Si-
beria, a geographic region where this infection was
not previously recorded among foxes.

Materials and Methods. We analyzed 871 cas-
es of rabies in animals registered during 2002-
2018 in Republic of Khakassia and Krasnoyarsk
Region. Mapping was carried out using geographic
information system technologies (QGIS 3.6.3 pro-
gram). The cartograms were prepared annually.

Results. About 50% of rabies cases were reg-
istered among foxes (Vulpes vulpes), and the cas-
es were mainly confined to the steppe and for-

est-steppe landscapes. The spread of rabies beyond
the forest-steppe hollows occurred along the val-
leys of large rivers with an average speed of 142.9
km per year (6 = 63.7).

Conclusion. After the introduction of the virus in
2002, rabies spread over 3 years to all the steppe and
forest-steppe hollows of the Yenisey Siberia. Subse-
quently, a natural focus with pulsating boundaries
was formed. The core of the outbreak is located in the
Minusinsk and Chulym-Yenisei hollows. The results
of the mapping can be used to combat rabies, for in-
stance, in performing oral vaccination of foxes.

Keywords: fox rabies, natural focus, spatio-
temporal dynamics, rate of outbreak spread

<« English

BBegeHue

BemeHcTtBo — ¢aranbHast 300HO3Hast MH(pEK-
1y ¢ miobanbHBIM pacripocrpaHeHyeM. Ilo naH-
HeIM BO3, ThbICsSuu /rofieli morubaroT oT 3Tok 60-
JIe3HH B IOT0-BOCTOYHOM A3HUM MOC/e YKyCOB CO-
6ak; B EBporie u CeBepHOU AMepHKe PeruCTpupy-
I0TCS eIMHUYHbIE CTyyal HECMOTPS Ha ILIMPOKOe
pacrnpocTpaHeHue OelIeHCTBA CPeAU [JUKUX K-
BOTHBIX. Jlucriporiopiusi 00yc/ioBneHa pa3HbIMU
BO3MOKHOCTSIMM [|j151 IPOBEZIeHUsI Ha/|30PHbIX Me-
POTIPUATHI U TIOCTIKIO3ULIMOHHOW MpodUIaKkTh-
KU OeIlIeHCTBa, a TAKXKe PasUuUsMH B CTPYKType
WCTOYHMKOB MHbekmu. B EBpone u CeBepHoi
A3WM 0CHOBHBIM pe3epByapoM BUpyca GellieHCTBa
B HacTosiee Bpems ciayxut jmcuiia (Vulpes vul-
pes) [1-3]. TIpupogHble ouary, MopJep>KUBaeMble
nicuiamy, B CubUpyY NpuypoYeHsl, [JIaBHbIM 00-
pasoM, K CTelHbIM U JIeCOCTeNHbIM JaHAmadTam U
¢ 1950-x rozioB nposiBIsAOT Cebst Ha tore 3anafHon
Cubupu criopaziiue CKUMHU CJTydasiMu Tuipodoouu
y yroneit [4,5].

B Hauase XXI BeKa BCITLIIIKKA OeIlIeHCTBa, CBSI-
3aHHbIe C JIMCHL]AMH, BIlepBbIe BBIsIB/IEHbI B Boc-
TouHoii Crbupu — Ha rore KpacHosipckoro kpasi 1
B Xakacuu. bolio cziesiaHo 3ak/itoueHue, uTo 3/1eCh
chopMUpOBasICsi HOBBIN MPUPO/HBIM ouar OelieH-
CTBa B pe3yJibTaTe 3aHOCA BUPYCa C COTIpe/ie/IbHbIX
TeppUTOpHH [5-7]. PeTpOCTIeKTUBHBINM aHAHA3 1TH-
JIeMHOJIOTUYeCKUX JIaHHBIX CBH/IETEbCTBYET, UTO
Ha npoTspkeHnH Bcero 20-ro cTosieTrsi GereHCTBO
B XaKacuu He periCTpHUpOBasIoCh; Ha tore KpacHo-
SIpCKOTO Kpasi B cepeivHe 20 BeKa ObLIM OMHCAHBI
3MM300THUH TOPOJCKOTO THUIIA, COIPOBOXK/ABLIMe-

cs1 3a00oneBaHusMU Mozl B 1964-1966 rr. TToce
1970 r. GelIeHCTBO PerMCcTpPUPOBAIOCh MOYTH UC-
KJTFOUMTe/IbHO Ha KpaiiHeM ceBepe KpacHosipckoro
Kpas [7,8].

Oco6eHHOCTBI0 HEeZIAaBHO OMMCAHHOTO MPUPOJ-
HOTO ouyara sIB/IsIeTCSl ero reorpaduueckasi 13o-
JIMPOBAHHOCTb OT 30HA/bHBIX cTeneli CeBepHOI
A3uy. bellleHCTBO perncTprpoBanoCh B HaceaeH-
HBIX MyHKTaX, PaCro/I0XKeHHBIX B ME>KI'OPHBIX KOT-
JIOBMHAX, KOTOPbIe MPUHSTO Ha3blBaThb OCTPOBHBI-
MU Jiecocternsivi BoctouHoii (wmm [pueHuceii-
ckoit) Cubupu [9,10]. KoT/0BUHBI OT/I€/I€HBI [PYT
OT JIpyra, a Takke W OT cTernei 3amagHoi Cubu-
pu, Kazaxcrana 1 MOHroMu ropHbIMU XpebTaMu
1 OOIIMPHBIMH TTPOCTPAHCTBAMU TaeKHbIX JIeCOB.

BeleHCTBO OT/TMUAETCST OT MHOTUX JJPYTHX MPU-
POZIHO-0UaroBbIX 300HO30B 3HAYUTE/NBHOM I0/-
BIDKHOCTBIO TPaHML] ouyaroBoil Teppuropuu. Of-
HaKO CKOPOCTh ¥ 0COOEHHOCTH pacrpOCTpPaHeHHs!
VH(EKUUN Cpe/iy JIMCHUL], a TaKKe BO3MOKHOCTU
(hopMHpOBaHUA YCTOMUMBOM MapasUTapHOW CH-
CTeMBI 3aBUCST OT MPUPOJHBIX YCIOBUH, OTIpefie-
JISIFOLMX YMC/IEHHOCTb U TMO/BU)KHOCTh OCHOBHO-
ro xo3smHa [2,11-13]. B xoze Hag3opa 3a GerieH-
CTBOM, KOTOPBbI! HENpepbIBHO OCYILeCTBJISICS Be-
TePUHAPHOW M CaHUTAPHO-3IHAEMHUOIOTHYeCKOM
cnykbamMy, HaKOTJIEHbl OOIIMPHBbIE MaTepualibl,
KOTOpble TPeIOCTaB/SIOT PeJKYH0 BO3MOXXHOCThb
TPOC/IeIUTh Haua/ibHble 3Tarbl (OPMUPOBAHMUS
TIPUPOZIHOTO OYara B perroHe C 04eHb cBoeobpas-
HBIMU NPUPOJHBIMU ycaoBUsAMU. Ha Mozenu sToi
reorpauuecky pacusieHeHHOW TepPPUTOPUU UMe-
€TCsl BO3MO)KHOCTb OL|EHWTh JIMHAMUKY SIHM300-
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PucyHok 1.
MHoroneTtHasa au-
HaMuKa 3aboneBae-
MOCTU 6eLleHCTBOM
XWNBOTHbIX HA Teppu-
Topum Pecny6bnukun
Xakacus u tore Kpac-
HOAPCKOTO Kpas (e —
CymMMa o fiByM Tep-
putopusam; A- Kpac-
HOSIPCKWI Kpaii; m —
Pecny6nuka Xakacus)

Figure 1.

Long-term trend of
rabies incidence in
Republic of Khakassia
and South of Kras-
noyarsk Region (eto-
tal incidence within
the territories; A Kras-
noyarsk Region; mRe-
public of Khakassia)

THI OeIlIeHCTBa U 3HaUeHHe Pa3/IMYHLIX 3KOJ/I0Trnye-
CKHX 6apbepOB B YUJI0BUAX CI/I6I/IpCKOFO K/IMara.

Llenb nccnepoBaHus

BbISIBUTE 0COOEHHOCTH MTPOCTPAHCTBEHHO-Bpe-
MEHHOTO pacrpocTpaHeHust GellleHCTBa Moce 3a-
HOCa BHUpYCad Ha OTHOCUTEJIbHO HM30/IMPOBAHHLIE
JIeCOCTeITHbIe TEPPUTOPHUH, T7ie ITa MH(EKLUs cpe-
JI1 JIMCUL] paHee He perucTprupoBasachk.

MaTtepuanbl U MmeToAbl

Ha ocnoBe I'MC-texHonoruii mpoBefieH Kap-
TorpaduuecKuii aHa/IM3 TIPOCTPAHCTBEHHOTO pac-
npeJie/ieHusl 3apervCTPUPOBAaHHBIX C/lydaeB Oe-
LIeHCTBAa CPe/id )KMBOTHBIX B JIMHAMMKe HauWHas
C MepBOro Ciyyvasl, BbIIBJIEHHOIO Ha tore KpacHo-
spckoro kpas B 2002 r. CefieHus1 0 perucTpaLuu
ciyuaeB OerieHcTBa 3a 2002-2018 rr. Ha TeppuTO-
pyu Xakacuu U B HOKHOUM yactu KpacHosipckoro
Kpasi BEIOpaHbI U3 OTePaTUBHBIX CBOJOK, COCTAB-
JIEHHBIX [0 pe3y/ibTataM 00C/eJ0BaHUsI OUaroB
pervoHanbHOM CaHUTapHO-3MH/eMHO0JIOTUe CKOM
Y BeTepUHapHOH cIy>kOamy. B aHa/mM3 BK/IFOUEHBI
Kak /1abopaTopHO, TaK ¥ K/IMHUUYECKH TIO[TBEpIK-
JleHHble C/lyvad, JJIs1 KOTOpbIX MMeJlach BO3MOXK-
HOCTh TIPMBSI3KM K MeCTHOCTH (Tadnuna 1). He
BKJIIOUEHBI CJ/lydaW, 3aperMCTpUpPOBaHHbIE B 30HE
PAacrpoCTpaHeHus apKTHUecKoro GelreHcTBa (ce-
BepHee 65° c.111.). JTabopaTopHast AMarHOCTHUKA BbI-
nosiHeHa Ha 0ase BeTepuHapHOM snabopatopuu B
r. KpacHosipcke B coorBetctBuu ¢ I'OCT 26075-
13; OCHOBHBIM JUATHOCTHYECKWUH TEeCT — MeTo[
¢moopecuupytomyx anturesn (IOCT 26075-13.

Me)Krocy/iapCTBeHHbIM  cTaHAapT. KWBOTHBIe.
MeTozp! 1ab0paTopHOM AUarHOCTUKY OellleHCTBa.
http://docs.cntd.ru/document/1200104625). IIpo-
CTpaHCTBEHHOE pacrpe/iesieHre C/lyyaeB OLleHUBa-
JI1 Ha OCHOBe KapTorpadupoBaHuUs T0 reorpadu-
YeCKUM KOOpZAMHAaTaM OJvKaiiiero HaceieHHO-
ro MyHKTa C UCroJb30BaHUeM rporpammbl QGIS
3.6.3 U 371eKTPOHHON JsaH/madTHO-Teorpaduye-
ckoii kapThl Mupa «Natural Earth». Ouaru, pac-
TI0/I0’KeHHbIe Ha PacCTOSTHUU MeHee 5 KM /IpyT OT
Jipyra, oTMeuany ofHUM 3HaukoM. CocTaBJieHa ce-
pUsi KapTorpamMM IO KaJIeHJapHbIM TofiaM, KOTO-
pble B cTaTbe 00beIWHEHBI 10 MeproJaM Haubo-
Jlee UHTEHCHMBHOTO PACMpOCTpaHeHWs1 MH(eKIH
(pucyHok 1). [In oLleHKHM MaKCMMabHOM CKOpO-
CTU paclpoCTpaHeHUsl SMU300TUM M3MepsIU I10
TIPSIMOM pacCTOsIHME MeXKZy TOUKON perucTpanuu
MepBOro Ciyvasi B TeKyleM rogy u 3-5 Haubosee
yZAaneHHbIMY OT HEro TOUKaMH B CJIe[YIOIL{eM TOfly.
OteHnBany TPOJBIKEHHE B CEBEPO-BOCTOYHOM
HarpaBJIeHUH 3a Psifi JIeT C MOC/IeyIOIIMM pacue-
ToM cpeHux BenruuH (n=50). Ha kaprax Bblfie-
JIeHbI CBET/ION 3a/IMBKOM Oe3/iecHble TeppUTOPUU —
CTellb, JIECOCTellb, CeIbCKOXO3HWCTBEHHbIE 3eM-
71, B TOPHBIX paliOHaX Ha FOTr0-BOCTOKe pervoHa
— aJIbITUICKYe yUacTKY BblIllle TpaHuLbl jeca. Cra-
THCTUYeCKass 00paboTKa BK/IFOYasa pacyeT JoBe-
PUTE/IBHBIX MHTEPBA/IOB C YPOBHEM 3HAUMMOCTH
95% (95% W) — nsi cpaBHEHMsI OTHOCHUTETbHBIX
ToKasaresieid, cpejHeli apudmeTUueckou, cpef-
HeKBaZlpaThyeckoro oTkjoHeHUus (M+6) u Ko3¢-
¢uLreHTa Bapualy — /711 OLIeHKM CKOPOCTH pac-
TIPOCTPaHEeHMsI STTU300THH.
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Yuncno 3aperncTpupoBaHHbIX CyyaeBs no
nepuogam nogbema 3a6oneBaemoctu
Number of cases

2002-2006

2007-2013

Bcero cnyyaes
Total cases

2014-2018

% (95% Au)
% (95% Cl)

fucuua (Vﬁéﬁ’(es vulpes) 75 213 144 432 | 49,6 (46,3-52,9)
Bonk (Canis lupus)
Wolf 1 14 4 29 3,3 (2,1-4,5)
Cobaka 64 109 37 210 24,1(21,3-27)
Dog
Kowka
Cat 18 46 7 7 8,2 (6,3-10)
C/x
Livestock 28 52 27 107 12,3 (10,1-14,5)
Mpoune
Other 8 13 1 22 2,5 (1,5-3,6)
Beero 204 447 220 871 100
Total
Pe3ynbTaTthbl CJ16/10BaTe/ILHOCTH KOTOPBIX aHa/IM3UPOBA/IN TPO-

3a 2002-2018 rT. B pe[iesiax UCCe[yeMOU Tep-
PUTOPUH 3aperucTprupoBaHo 6osee 790 3MM300TH-
yeCcKux ouaroB uHpekiuu u bosiee 850 ciayuaer y
JKUBOTHBIX Pa3HBbIX BUZIOB, U3 HUX zyisi 839 ObL10
BO3MO)KHO OIpEeZleSTUTh reorpaduueckye KOOpau-
Hatbl. [Tocsie BIsSIB/IEHUS TIEPBBIX C/Ty4yaeB Habo-
Jlasicst pocT 3ab0/1eBaeMOCTH C TePUOANYECKUMU
criaZiaMu v nogbemMamu (pucyHok 1). Itu koeba-
HUsI YUTeHbI TIPU aHa/iu3e CTPYKTYphI 3abo/eBae-
MOCTH Y KapTorpaprpoBaHHu.

CrpykTypa 3a00/1eBaeMOCTH TI0 BH/IaM >KUBOT-
HBIX OIHO3HAuHO CBU/IETENbCTBYET O Befylled po-
JIA JTUCHULIbI B TIOAJeP’KaHWM LIMPKY/SALAN BUpPyca
GerieHcTBa. [osist JIMCUL] CPeI BCEX 3apPerucCTpu-
POBaHHBIX C/TyuaeB yBeJIMUMBaIach Ha MPOTSHKeHUH
nepro/ia Habmonenust u cocraBuia B 2002-2006 rr.
36,8% (95% ON 30,1-43,4), B 2007-2013 — 47,7%
(95% U 43,0-52,3) u B 2014-2018 1. — 65,5%
(95% U 59,2-71,7). BelieHCTBO y APYTHUX AUKKX
JKUBOTHBIX YCTaHOBJ/IEHO B €JIWHUYHBIX C/ydasix.
Oxkono 30% Bcex ciiyyaeB 3aperucTpMpoBaHoO Cpe-
[l IOMAIlHUX TUIOTOSIAHBIX U MeHee 13% — cpeau
CeTbCKOXO3SHCTBEHHBIX KUBOTHBIX (Tabsmua 1).

BelieHCTBO Ccpefil AMKUX >KUBOTHBIX PETUCTPU-
pOBa/IOCh HECKOJIBKO vallle B Pecrybivike Xaka-
cusi, ueM B KpacHosipckom kpae — 61,6% (56,7-
66,5) npotuB 50,9 (45,8-54,4); monsi cobak U Ko-
ek, HaobopoT, Obiia Oosbiie B KpacHOsIpCckoM
Kpae — 41,3% (37,0-45,6) mpotuB 20,2% (12,3-
28,0) B Xakacuu. OfHaKO B 1[eJIOM He BbI3bIBaeT
COMHEHHMH, UTO pPe3epByapoM UH(EKLUH CTy>KUITH
JIUKWe XUIL{Hble M/IEKOITUTAIOLI[He.

ITo pmaHHBIM perucTparuu ciaydaeB OellleHCTBa
TI0 TO/laM COCTaBJieHa Cepusi KapTorpamm, TI0 TI0-

CTPaHCTBEHHYI0 [MHaMUKYy 3MH300THH. KapTo-
rPaMMEbI B CTaThe 00BEAWHEHBI 3a 3 — 4 Tofa TI0
nepuofiam MnoAbeMa 3a00/ieBaeMOCTH (PHCYHKH
2-4) v 3a BeCh 1epuoy HaOsofeHust (PUCYHOK 5).
ITepBble ouaru OemreHcTBa OBIIM  BbISIBIIE-
Hbl B anpesie 2002 r. B MUHYCHHCKOW KOT/IOBUHE
Ha ripaBoGepexxbe EHmcesi Ha tore KpacHosipcko-
ro Kpas, cHauaja B MnpuHckom, a 3arem Kosyib-
CcKkoM U KyparvHckom paiioHax B TOUKax, y/ajleH-
HBIX JpYr OT Apyra Ha 265 KM. YKe Ha C/efyo-
WM roj ouary 3aperucTprposaHsl B Pecrybivike
Xakacusi Ha neBobepexxbe EHuces (B TOM uncsie B
. AGakaH) U B HeCKOJbKHX paiioHax KpacHosip-
CKOTO Kpasi, B TOM uwmcie — BOiM3u rpaHuy ¢ Ke-
MepOBCKOM o0nacTblo. [lajiee pacrpocTpaHeHHe
GelleHCTBa MPOMCXOUIO0 CTPeMHTENBHO: B 2003
I. OellleHCTBO CpeAy MCUL] U cobak MoATBepKe-
HO B ropogax KpacHosipcke u 3esieHOropcke, ux
OKPECTHOCTSIX, a TaK>Ke BbIsIB/IeHbI IIepBble C/Iyyan
B KaHckoii necocrenu B fonuHe p. Kax; k 2004 1.
OelIeHCTBO TIPOZABUHYIOCH BHU3 10 EHHMCer0 Ha
230 km ot KpacHospcka [0 MecTa BHajeHUs p.
Anrapsl. Takum o6pasom, B TeueHue Tpex JeT Io-
CJle perucTpaLy 1epBoro ciayuas OeleHCTBO Obl-
JIO BBISIBJIEHO BO BCEX MEXXTOPHBIX CTEITHBIX U Jie-
COCTeIHbIX KOT/IOBUHAaX perrnoHa (MUHYCHHCKOH,
Coiga-Epbunckori, HazapoBckod, UYymnbiMo-Enu-
celickoii 1 KaHckol). Uuncsio ciyuaeB GelieHCTBa
Ha TePPUTOPHSX, BOB/IEUEHHBIX B SMIM300THUIO, BO3-
pactaso. Hanpumep, B KaHckoii necoctenu B 2004
I. OGBIIO BBISIBJIEHO 18 HOBBIX 0UaroB (PUCYHOK 2).
B 2005-2007 rr. 3a00/1€BaéMOCTb PErucTprupo-
BaslaCh TIPaKTMUeCKH Ha BCeX paHee MOpPa’KeHHbIX
TepPUTOPHSIX, HO YNCJIO CTyyaeB YMEHbIINIOCh.

Ta6bnuua 1.

Yucno 3aperucTpmpo-
BaHHbIX cnyyaes 6e-
WweHcTBa B Pecny6nu-
Ke Xakacus u Ha tore
KpacHospckoro kpas
3a2002-2018 rr. (na-
60paTOPHO U KNUHU-
YecKn NOATBEPKAEH-
Hble Cnyyau C NpuBA3-
KOW K MeCTHOCTU)

Table 1.

Absolute numbers of
rabies cases in Repub-
lic of Khakassia and
South of Krasnoyarsk
Region during 2002-
2018. Only verified
cases were included
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PucyHok 2.
PacnpocTpaHeHue
6eleHCTBA Ha Tep-
puTopum Pecny6nmku
Xakacus n KpacHo-
ApcKoro kpas B 2002-
2004 rT. (3Be30UKON
0603HaueH nepBbin
ouar, BbISIBNEHHbIN B
2002 r., yepHble TOUKKN
- Apyrue cnyyau 3a
2002 r., cepble -

2003 ., 6enbie —

2004 T.)

Figure 2.

Spread of rabies in
Republic of Khakas-
sia and Krasnoyarsk
Region during 2002-
2004. Star denotes
the first revealed fo-
cus (2002) while black,
grey, and white dots
denote other cases
registered in 2002,
2003, and 2004,
respectively

PucyHok 3.
PacnpocTpaHeHue
6elleHCTBA Ha Tep-
puTtopum Pecny6nn-
Kn Xakacusi n Kpac-
HOSIPCKOTO Kpas B
2007-2009 rr. (uepHble
TOYKW - Apyrue cny-
yau 3a 2007 r,, ce-
pble 2008 r., 6enble
-2009 .)

Figure 3.

Spread of rabies in
Republic of Khakas-
sia and Krasnoyarsk
Region during 2007-
2009. Black, grey, and
white dots denote
cases registered in
2007, 2008, and 2009,
respectively
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B 2008 r. 3aperucTpupoBaH moJbeM 3abosieBae-
MOCTH, CHauaja B Xakacuu Ha jieBobepexxbe EHU-
cest C yxypueHueM curyauud B 2009 1. Ha ipaBobe-
pexxwe 1 B KaHckoit iecocrenu. Habsropanocs ripo-
ZIBIDKeHWe MH(eKIMM Ha TiepudepriiHble yUacTKU
KOTJIOBUH U I10 [JO/IMHE PeKU AHraphl 3a Ipeie/ibl jie-
COCTeMNu: camasi BOCTOYHas TOuKa oTMeueHa B 60 KM
OT TPaHULIbI C IDKYTCKOM 00/1aCThiO (PUCYHOK 3).

B 2010-2011 rr. otmMeueHbl Haubosee yzianeH-
Hble Ha CeBep TOUKH PerucTpanyu OeleHcTBa B 10-
/miHe EHMcest HIDKe BIaZieHUsl B Hero p. AHrapa, a
TakKe yBe/IMYeHHe UKC/Ia (JlydyaeB Ha CAMOM kore
MuHyCcHHCKOM KoTioBuHbL. Tlocse 2012 . 3abose-
BaeMOCTb CHIDKaJlaCb B OCHOBHOM 3a CUeT yMeHb-
LleHUs1 yuciaa ciydaeB B KpacHospckom kpae. C
2013 o 2016 rr. GelieHCTBO He PeruCTPUPOBAIOCh
B KaHckoii koT/ioBUHe U ceBepHee KpacHosipcka. B
STOT TIepPHOJ, 3TMM300THs TPOJO/DKanach MperuMy-
LIeCTBEHHO Ha TeppUTOpPUM XaKacuM U Ha 3anafie
Kpacnosipckoro kpae B paiione AunHcka 1 Hazapo-
BO B fiosiuHe p. UynabiM. B 2016 1. BbIsiB/IeHbI Oua-
' B MUHYCHHCKOH KOT/IOBMHe Ha TpaBobepexbe
B paiioHe, rje B 2002 . ObIIM 3aperucTpUpPOBaHEI
riepBble ciaydau (pucyHok 4). C 2017-2018 rr. Ge-
IIIEHCTBO BHOBb PAcMpoCTPaHMIOCh B KaHCKyto ste-

cocrernb 1 1o Exucero ceBepHee KpacHosipcka.

B utore ¢ 2002 no 2016 rr. ouaru GelieHCTBa
ObUTM 3aperuCTPUPOBAHBI MPAKTUUECKU Ha BCek
TePPUTOPHUH, 3aHSATON CTEITHBIMU M JIeCOCTEITHbI-
mu iaHAmadTamu. C HaubOIBILIM [TOCTOSTHCTBOM
3ab0/1eBaHUe BBISIB/SIOCHh B TIpefieniax MUHYCHH-
ckol, Yynsimo-EHucelickoii 1 Ha3apoBckoli KOT-
JIOBUH, C TepepbiBaMU B HECKOJIBKO JleT — B KaH-
CKOM siecocterniend. Ha ceBepo-BOCTOK GelieHCTBO
B OT/le/IbHbIe TO/bl IPOHUKA/IO Ha COTHU KM OT Me-
CTa perucTpalyy TepBbIX CAy4daeB IO JOTMHAM
KPYITHBIX pek (pucyHoK 5). Hauboree ynaneHHbie
Ha CeBepO-BOCTOK cyiyuau (ceBepHee 57°30' c.mv.)
PerucTprUpoBaIvCh B OCHOBHOM CpeJy [JOMAIlHHX
JKUBOTHBIX (20 — cobaku, 2 — KOILKH, 0 1 — BOJIK
Y JIUCULIA).

HoBble ciyuau BBLISBSJINCH HA PacCTOSTHUU
or 30 1o 312 KM OT NepBUUHBIX OYaroB, 3ape-
TUCTPUPOBAaHHBIX B TpexbiaymeM rony. Cpen-
HSIl CKOpPOCTh pacripoctpaHenus (mo 50 rpome-
pam) cocraBuita 142,9+63,7 KM 3a OTpe30K Bpe-
MeHH OT 1-ro 710 2-X jieT (ko3¢ urreHT BapHua-
uuu 44,6%). MakcuMmanbHble paccrosHus: 220
KM (BoJiK, 2003-2004 rT.); 312 kM (ucuiia, 2016~
2017 rr.).

PUCYHOK 4.
PacnpocTpaHeHue
6elleHCTBa Ha Tep-
putopum Pecny6nu-
Ky Xakacua n Kpac-
HOAPCKOTO Kpas B
2014-2016 rT. (uepHble
TOYKM —2014 T, ce-
pble 2015 r., 6enble -
2016 1)

Figure 4.

Spread of rabies in
Republic of Khakas-
sia and Krasnoyarsk
Region during 2014-
2016. Black, grey, and
white dots denote
cases registered in
2014, 2015, and 2016,
respectively
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PucyHok 5.
PacnpocTpaHeHue
6elleHCTBa Ha Tep-
puTopun Pecny6amku
Xakacua u KpacHosp-
ckoro kpas (cymmap-
HO 3a 2002-2018 rT.)

Figure 5.

Spread of rabies in
Republic of Khakassia
and Krasnoyarsk Re-
gion during 2002-2018

O6cyxpaeHue

Ha ocHOBaHMU 3KOJIOTMYeCKUX IPeANOChUIOK
paHee IpeAIo/arajoch, YTO BHUPYyC OelleHCTBa
MOXXET LIMPKY/IMPOBaTh CpPeAy AUKHX >KUBOTHBIX
B IIpuenucelickux necoctensix. [lapameTpsl umnc-
JIEHHOCTH U TJIOTHOCTH HaceJIeH!s XUIL{HBIX MJIe-
KOTIMTAIOLIUX CeMelicTBa cobaubMX, TpeXKze Bce-
TO JIMCHULIBI, IOITY CKaJTH TaKyt0 BO3MOXXHOCTE [7,8].
OcTpoBa CTenHbIX U JIeCOCTENHbIX JaHAAdTOB B
Me)XTOpHBIX KOT/IoBUHaX Bocrounoii Crubupu 6i1a-
TOTIPUATHBI /i1 Pa3BUTHsI CeJIbCKOTO XO3sIHCTBA.
37eck cocpesioTOUeHbI MaXOTHBIE 3eMJIH, T10ro/o-
Bbe Ce/IbCKOXO35ICTBEHHBIX )KUBOTHBIX M TIPOXKH-
BaeT OCHOBHasl YaCTh CeIbCKOTO HaceJIeHus Peru-
oHa [9,10]. CoueTaHue TiepeunC/IeHHbIX yCI0BUN
ompeziensieT aKTyaJbHOCTb TIpobsieMbl GelrleHCTBa
JJ1s1 3Tol yactu Cubupu.

[MpupozHslii ouar copMupoBasICs B pesysibTa-
Te 3aHOCa BapyaHTa BUpyca OeIleHCTBa, aJjalTHpO-
BaHHOTO K JIMCHIIe, UTO TIOTBEP>KJAeTCs pe3y/bTa-
TamM{ TeHOTWNMPOBaHWs. BUpyC, BbiJe/IeHHBIA BO
BpeMsi niepBoii Berblky B 2002 1. Ha tore KpacHo-
SIPCKOTO Kpasi, 661 Hanbosee B/IM30K K U30JISITaM U3
LenTpanbHo-TYBUHCKOM CTEITHOW KOTJIOBUHBI [14].
B pesynbrare fanpHeMIIMX HCC/efoBaHUN ObLIO
TIO/ITBEPIK/IEHO T'eHeTMUeCKOe CXOZICTBO H30JISITOB

u3 Xakacuu U KpacHOsIpCKOro Kpasi ¢ BUpyCamy,
LUPKY/TUPYIOIUME B pecrybnuke ThiBa, B MoHro-
ymu v 3anagHoii Cubupu [15]. Ha ocHoBaHMM 3THX
JAHHBIX TIPE/IOosIaraaoch, UTo 3aHOC BUpyca Oe-
1IeHCTBA npou3olies u3 ThiBbI MO0 U3 JlecocTern-
HbIX paiioHoB KemepoBckoii obnact [6,7,14]. Kap-
TOTPaMMBI, TIPe/ICTaB/IeHHbIE B CTaThe, IEMOHCTPH-
PyIOT reorpauueckyro GJM30CTh COCEAHHUX JIeCO-
CTETHBIX TEPPUTOPHH.

IMTocnenoBare/bHOCTb  [Ja/IbHENIINX COOBITHIA
TMIPEe/ICTAB/ISIET 3HAYUTETbHBIN TeOPeTUUeCKUN WH-
Tepec /i/isi IOHUMAHUs 3aKOHOMEePHOCTel pacrpo-
CTpaHeHWsI BHUpyCa B TOMYJISL[AA BOCIIPUAMYM-
BOTO XO3sMHAa. POJIb OCHOBHBIX 3KOJIOTHUECKUX
6apbepoB /i1 pacrpoCTPaHeHHsT BUpyCa 3[eCh,
OYeBH/IHO, UTPAIOT TOPHbIE XPeOTbl, MOKPHITHIE
Tae>KHBIMU JIECAaMU, Majo OJIarONpUSTHBIMU ISt
obutanust nucuibl. OCoOEHHOCTH TOPHOTO pe-
sbeda MPUHUMANKMCL BO BHUMAaHUE TIPU TPOBe-
JeHNM KaMIaHW OpajbHOM BAKIMHAL[UM JIUCHI]
B LlenrpansHoii EBporie [3]. MexxropHble KOTJIO-
BUHBI [IpueHuceiickoii CUOMPU CBSI3aHbl CETHIO
PeK, 3aMep3alollyX 3UMOM, KOTOpble MOTYT CIy-
JKUTB 3KOJIOTUUECKUMH PYC/IaMHU ZIJIsl PacripoCTpa-
HEeHHUsl XWIIHBbIX MJIEKOTMTAIOIUX U BUpyca Oe-
mieHcTBa [2,3,7]. Pe3synbrarthl JAHHOTO WCCIIENO-
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BaHMsI HaIVISIHO ZIEMOHCTPHUPYIOT 3HaUeHWe 3THX
5KOJIOTUYeCKUX ()aKTOPOB U TECHYIO CBSI3b BCIIbI-
11eK OellleHCTBa C JIeCOCTENHBIMU JIaHAIahTaMH.
OG6parraeT Ha cebsi BHUMaHNe BBICOKasi CKOPOCTh
pacrpocTpaHeHusi BUpyca OellleHCTBa 110 TeppUTO-
pUH: B TeUeHHe TIepPBbIX TPeX JIeT 110CJIe PerucTpa-
LMY MTePBOTO CJTyyasi B SMM300THIO ObLTA BOB/EYe-
HbI BCe OJIaromnpHsiTHbIE MEeCTOOOUTaHMs, a 60JTb-
Hble 0ellIeHCTBOM >KUBOTHbIe 00HaPY)KHUBAIUCh Ha
paccrosinuu 6osee 400 KM OT MEPBUYHOTO Oyara.
ITo cepuM KapTorpaMm IpOC/IeXHUBaeTCsl paciipo-
cTpaHeHre WHGEKIUU Ha repudepuiiHbie yJacT-
KU JIeCOCTEeIH C TIPeKpalieHreM TaM perucTpaLiu
C/lyyaeB B TOC/IeJYIOIIeM, TIPU COXpaHeHWH LWp-
Ky/IL[UM BUpycCa B HanboJsiee KPYITHBIX T10 T1/IOILa-
[IV1 JIeCOCTeIHBbIX KOTIOBUHaX. Takasl «Iy/lbCUpY-
Iollas» MPOCTPAHCTBEHHO-BPeMeHHasl JIMHaMU-
Ka 3MM300TUH [JOCTaTOYHO YeTKO MpOsIB/IsIach Ha
npoTsbkeHuu 15 et HabmopeHuid. DTO aeT BO3-
MOXXHOCTb, B COOTBETCTBUHM C pabotoii [.B. Maiib-
KoBa [11], BbIIe/UTE PO ouara B mipesienax Mu-
HycuHcKol, Ha3zapoBckoii u UyneiMo-Enucelickoit
KOTJIOBUH, a TaK)Ke 30HYy BbIHOCA UH(eKI1Y B KaH-
CKOM JIeCOCTeNM U MHTPa30Ha/IbHbIX JaHAadTax
TI0 I0JIMHaM KPYITHBIX pekK.

OueBH/HO, YTO B TIEPCIIEKTHBE Ha MOZe/IN 3TOH
TepPUTOPUH MUMeeTCsI BO3MOXKHOCTD TIOJTyUUTh HO-
Bble HayuHbIe JJaHHbIe O (YHKIMOHUPOBAHUM TIPH-
POJHBIX OuaroB OelIeHCTBA C HCIOb30BaHUEM
MeTO/,0B (hPMJIOreHeTHUeCKOro aHan3a U KOMITbIO-
TEPHOT'0 MOZIe/IMPOBAHUs, KaK 3TO ObUIO TT0Ka3aHo
B [IPyTUX paitoHax mupa [16].

Pe3y/braTel HCC/IEOBaHUS MOTYT OBITH HC-
TI0/Tb30BaHbl Ha MPAKTHKe MPH TJIaHWPOBAaHUU Me-
POTIPUSATHI 110 Ha/[30py M KOHTPO/IIO 3a OereH-
CTBOM C TIePCIIeKTHUBOM 3pa/iiKalliy 3TOT0 odvara.
Takast BOSMO)KHOCTb TpeJiCTaB/IsIeTCsl BIIOJIHE pe-
asIbHOM C TTOMOLL[BI0 OpaIbHOM BaKL[MHALIMH JTUCHL]
[3]. MokHO paccuWThIBaTb Ha BBICOKYIO 3(dek-

TUBHOCTb 3TOTO METOZIa C YUE€TOM OTHOCHUTE/TbHON
W30/TMPOBAHHOCTH Ovara u ZIaHHbIX 00 0CcoOeHHO-
CTSIX TIPOCTPAHCTBEHHOM AMHAaMUKH BCIIbIIEK. B
3aK/IF0UeHre HeoOXO0IMMO OTMETUTh BaXKHYHO SITH-
JIeMUOJIOTUYeCKYI0 OCOOEHHOCTh oOuara: Cjyda-
eB 3aboJsieBaHus JTIOfIeH 3a mepuoj HabJHoeHusT C
2002 r. 3mech He 3aperucTpUpOBaHo.

3aknioyeHue

[Tocne 3aHOCa MHGEKIUH, 3apervCTpHUpOBaH-
Horo B 2002 r., 31M300TUA OEIlIeHCTBA B TeUeHUe
Tpex JieT pacIipoCTPaHU/IaCh BO BCE CTEITHBIE U Jie-
COCTernHbIe KOTI0BHMHBI [Ipuenuceiickoii Cubupu,
GraronpusATHBIE [7I1 BeIeHUs] CeTbCKOTO XO3siii-
ctBa. B mocsenytoiieM copmMupoBanach «Iysib-
cupyoljasi» B TPOCTPaHCTBe MOMYJALUS BUpyca
C sizpoM oyara B MuHycuHckod U Yynbimo-EHu-
celicKol KOT/IOBUHAX M 30HOU BbIHOCa B KaHcKoit
necoctenu. PacrnipoctpaHeHue GellieHCTBa 3a Mpe-
JleJTbl Me>KTOPHBIX KOTJIOBHH MPOUCXOZANIO TI0 J0-
JIMHaM KpYTIHBIX PeK CO CpeZiHel CKOPOCThIO OKO-
710 150 KM B rof,. JJuHamMuKa 311M300TUH, HAJISAHO
oToOpakeHHast Ha KapTax, MOXKeT ObITh BOCTpebo-
BaHa [yisl OpraHU3al[ii MepoTpUsiThi 1o 60pbOe
¢ GellIeHCTBOM, BKJIFOUasi Opa/ibHYH0 BaKI[MHALIUIO
JIUCHLI.
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OYHAAMEHTANTIbHASA

TOM 4 N2 2 N KNNHUYECKAS MEANLVHA

OPUTUHANbHAA CTATbA

® Pem®

Jmumpueea I'anuna MuxaiinoeHa, K.M.H., 3agedyiowjuli
anudemuonoeuyeckum omoeaom Ynpaenetus Pocnompebnad3opa
no KpacHosipckomy kpato, 2. KpacHosipck, Poccus.

Bkaod ¢ cmambio: c60p OAHHbIX.

ORCID: 0000-0001-6450-4599

3atikosa Tambsina AHamosnwegHa, oupekmop I'KY «Xakacckas
eemepuHapHas aabopamopusi», 2. AbakaH, Poccusi.

Bksad 6 cmambio: c6op OaHHbIX.

ORCID: 0000-0001-6251-6828

Jyyenko I'anuna BukmopoeHa gupyconoe I'KY «Xakacckas
eéemepuHapHas aabopamopusi», 2. AbakaH, Poccusi.

Bknao 8 cmambio: ucc1edosaHue 06pasyos 20108H020 M0O32a HA
beweHcmeo.

ORCID: 0000-0001-6268-5128

Pomanoea TambsiHa I'ennHadbegHa, pykogooumenb YnpaeneHus
Pocnompebnadsopa no Pecnybauke Xakacus, 2. AbakaH, Poccusi.
Bknad 6 cmambio: c6op OAHHbIX.

ORCID: 0000-0002-2690-7378

Pycun Makcum Baadumupoeuu, HauaabHUK omoena
anudemuonoeuyecko2o Hadzopa YnpaeneHus PocnompebHadzopa
no KpacHosipckomy kpaio, 2. Kpacnosipck, Poccus.

Bkaaod ¢ cmambio: c60p OAHHbIX.

ORCID: 0000-0001-5481-2790

CopokuHa Osbza BanuaxmemosHa, snudemuonoz ®bY3
«Llenmp aueueHbl u 3nudemuonozuu» no KpacHospckomy Kparo,
2. KpacHosipck, Poccusi.

Bkao ¢ cmambio: c60p OAHHbIX.

ORCID: 0000-0003-4503-9331

CymypuHa FOnus 3dyapooeHa, 3amecmumeb HQYAAbHUKAG omoena
3nudemuonozuyeckoeo Haoopa YnpaeneHus PocnompebHadsopa no
Kpachosipckomy kpato, 2. KpacHosipck, Poccust.

Bks1ad € cmambio: cO0p OaHHbIX.

ORCID: 0000-0003-1624-8839

IIlanzunoea Enena FOpbeeHa, HauaabHUK omoena
anudemuonoeuyecko2o Hadsopa YnpaeneHusi PocnompebHadsopa
no Pecnybauke Xakacus, e. AbakaH, Poccusi.

Bknad € cmambio: c6op OaHHbIX.

ORCID: 0000-0003-1379-3305

IlImamoea JIudusa BukmopoeHa, supyconoze ' KY «Kpaegas
eemepuHapHas Aabopamopusi» no KpacHosipckomy kpato,

2. KpacHosipck, Poccus.

Bksaod 8 cmambio: uccaedosaHue 06pasyos 20108H020 M0O32a HA
beweHcmeo.

ORCID: 0000-0002-1466-5885

Koppecnonoenyuto adpecoeamb:

BomeuHkuH Anekcanop Jmumpuesuu

664003, 2. Upkymck, yn. KpacHoeo BoccmaHusi, 1
botvinkin_ismu@mail.ru
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