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OBIIAS XAPAKTEPUCTUKA PABOTbBI

AKTyaabHOCTB pa6oTsl. B PecnyOmuke Apmenus Tymsipemust u3BectHa ¢ 1949
rojia, Korja BIEpBbIe OBUTH BBIICNICHBI IITaMMBI MHKpoOa TYJISIpEMUH OT IPBHI3YHOB U
60JIbHOTO YenoBeka. MHOTroeTHEE M3YyUSHHE II0Ka3alo, 4TO B FOTO-BOCTOYHON YacTH
PecnyOnuku ApMeHus CyImecTByeT oOIUPHBIA M CTOWKUI IPUPOAHBIN OYar TyIsSpeMHH,
MMEIOUIMHA TOJIMIOCTAJIbHBIA M TIOJIMBEKTOPHBIM XapakTep M pacnojiararouiviics Ha
TEPPUTOPUM YeTHIpeX JaHAmAa(THO-reorpauIecKuX 30H — TOPHO-CTEIHOH, Iyro-
CTENHOM, JecHOW M cyOanpnmiickoil. l3BecTHble ouard TymsipeMHH ApPMEHHH IIO
OOIIETIPUHATON THUIM3AIMK OTHOCSTCS K OdYaraM JIyro-TI0JIEBOTO, JISCHOTO M TOPHO-
pydseBoro TumoB. [IBa Map3a, BXOISIIMX B IOT0O-BOCTOYHBIH pErnoH ApMeHHH -
CroHUKCKUII U ceBepo-BOCTOUYHAs 4acTh Bailfon-J/I3opckoro Map3oB HaxoJsaTcs Ha
9H300THYHONH TEPPUTOPHU, M B PA3HBIE TOIBI 3[€Ch PETHCTPUPOBANUCH 3MH300THU
(BBIAETICHHE IITAMMOB) Pa3JIMYHON MHTEHCHBHOCTH M OBLIM 3apeTHCTPHPOBAHBI CIyYaH
MHGUIMPOBAaHHOCTH HaceleHus. B HacTosImee BpeMs SMU300THH M SIUAEMUYECKHE
MPOSIBIICHHS TyJsipeMun npoaomkarTcs. Tak, B mepuon 2010-2022 rr. Ha TeppUTOPHIX
CroHukckoro u Baiion-/[30pckoro Map30B GbUIO 3aperuCTPUPOBAHO AECAThH 3a00JIEBIIIX
yesoBeK, 139 mu300THYECKUX MPOSBICHUN, a TakKe BBIAEICHO CBbIle 168 mTamMMoB
BO30yAMTENS TYIIPEMHH OT JIIOAEH, TIpPBI3YHOB, OKTONAPa3sHUTOB WU  OOBEKTOB
OKpY>Karollei cpeabl.

HecmoTpst Ha akTUBHOE 3MH300TOJNOTHYECKOe OOCIEeIOBaHHE TEPPHUTOPHHU IOTO-
BOCTOYHOH YacTH PECIyONMKHM Ha TYISIPEMHIO, OTCYTCTBYIOT KaK KOHKPETHBIE, TaK U
o0Iye CBOJKH O XapaKTepUCTHKAX odara B COBPEeMEHHBIH nepuos. [locnennss kpynHas
cBojika JaHHbIX — MoHorpadus B. H. 3unbgpsna «Tynspemust B Apmenun» (1958).
Opnnako xak B MoHorpadguu B. H. 3unpdsna, Tak ¥ B MOCHEAYIOMNX ITyOIHKAIIUSIX
OTCYTCTBYIOT =~ CHCTEMaTH3HpPOBaHHbIE  CBEICHUS O  INPOCTPAHCTBEHHOW U
OHMOTEeOIIEHOTHYECKOH CTPYKTYpe TEPPUTOPUH IOr0-BOCTOYHOTO PeruoHa oyara. Mexmy
Te€M, 3TH CBEAEHUs SBISIOTCA OCHOBOIOJAralOUIMMHU JUIS IOJrOTOBKH IPOrHO30B
3MM300TUYECKON aKTUBHOCTH Ovara.

B macrosmee Bpems CTemeHb Pa3pabOTKM MPO(MIAKTHYECKHX MEpONpPHSATHH B
MIPUPOJHBIX OYarax TYIAPEMHM OCTaBISIET JKeNaTh JIydmero. OTO OCOOCHHO SBHO
MIPOSIBIIETCS BO BpeMs JIMKBHAAIIMM MAacCOBBIX, HAHOOJIEe OIACHBIX, TaK Ha3BIBAEMBIX
«TPAaHCMHCCHBHBIX» BCIIBIIIEK, KOTAAa B KAa4eCTBE HMCTOYHHMKA HMHQEKIUH BBICTYMAIOT
HOCHTENIM W TEepPeHOCUYHKH dToi uHpexkunu. I3BecTHO, 4YTO TymsapemMus —
BakIMHOyNpaBisieMas  MHQEKHus,  KOTopas  JOCTATOYHO  XOPOWIO  JIEYHTCS
aHTUOMOTHKAMH, OJHAKO BO BPeMs TPAHCMUCCHBHBIX BCIIBIIIEK BBISICHSETCS, YTO, BO-
HEPBbIX, MPEAUKTOPHl TAKUX BCMBIIIEK HEW3BECTHBI, a, BO-BTOPBIX, OOBEMBI
BaKIIMHUPOBAHUS  HACENICHUS  COBEPIIEHHO HE COOTBETCTBYIOT  3a00JIeBIIEMY
KOHTHHTEHTY.

[pakTrdeckn He pa3pabOTaHO MPOCTPAHCTBEHHOE PAHKUPOBAHNUE TEPPUTOPHH IO
CTENEHN BAKHOCTH OOCIENOBAaHUS W PHCKY PETHCTPAMH SIU300THH TYISPEMUH.
N3BeCTHO, YTO TEPPUTOPUM HPUPOTHBIX OYaroB 0co00 OMACHBIX TPAHCMHUCCHBHBIX
MH(QEKINil He PaBHOIIGHHBI 0 CTENICHU HANpPSDKEHHOCTH SMHM300THYECKOH cuTyanuu. B
ouare CyIIECTBYIOT y4YacTKH, IJie 32 BCEe BpeMs OOCIEHOBaHHS SMU300THH JUOO He
PEeTUCTPUPOBANIUCH, JTHOO PErHCTPUPOBAINCHE OuYeHb penko. IIpu 3TOM Ha maHHBIX
yJacTKaXx HOCHTEIM W TEpPEHOCUYHKH BO30yIauTens HHQEKIMH MOTYT  Kak
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NIPUCYTCTBOBATh, TaK ¥ HCYE3HYTH I10J] BIUSHUEM (DaKTOPOB OKPYKAIOIIEH Cpensl,
Harpumep, pestensHoctH denoBeka (KysmemoB u np., 2017). CooTBeTCTBEHHO,
MIEPHOIMYECKH BO3HUKAET HEOOXOIMMOCTh PEBH3HH TPAHUIl OYaroBOW TEPPUTOPHH C
HCKIIIOYCHHEM IOTEHIMAJIbHO HEOYaroBHIX YYacTKOB B IelsxX Oonee 3d¢dexTuBHOTO
HCTIONB30BAHHUA CHJI U CPEACTB HPH 3MU300TOJIOTHUECKOM O00CIEN0BaHUN TEPPUTOPHU
ouara.

B cB3u C BBIMIEU3T0KEHHBIM, OUYEBUIHA HEOOXOAMMOCTH ITOJIBEICHUS HUTOTOB
H3y4eHHs O4YaroB TYJISIpeMHUH ApPMEHHM M, B YAaCTHOCTH, B IOTO-BOCTOYHOH YacTH
pecIyOInKy, C y4ETOM HX COBPEMEHHOT'O COCTOSIHUS M HOBBIX JaHHBIX.

Hcxons u3 3TOr0 onpeneeHsl meb U 3a1a4d padoThI.

Ilenb: maTh 9SKOJOTO-AMU300TONOTHUYECKYI0 XapaKTEPUCTHUKY IPUPOJHOTO odara
TYJSIPEMHH B I0T0-BOCTOYHOH 9acTn PecrryOmiku ApMeHust.
3agavu:

1. CucremaTH3upOBaTh HMEIOIIKECS AaHHBIE 00 SMU300THYECKOM AKTUBHOCTH
ouara TyJISIpEMHH, HOCUTEIISIX U TIEPEHOCUNKaX BO30yIUTEN 9TOH HH(EKIHNH, a TaKKe O
reoOMOLIEHOTHYECKOH U MPOCTPAHCTBEHHON CTPYKTYpe O4ara B I0r0-BOCTOYHOH YacTH.

2. OmnpenenuTh BHAOBOH COCTaB, YHCICHHOCTh W OSIH300THYECKOE 3HAYCHHE
HOCHTENIed M IIePEHOCYMKOB BO30OYAMTENS TYIIPEMHHM B IPUPOJHOM OdYare Ioro-
BOCTOYHOM YacTH.

3. Omnpenenuth  3aKOHOMEPHOCTH  JWHAMHUKH  YHCJIEHHOCTH  HOCHTENel
BO30yAnTEN TYISIPEMHH M AWHAMHUKH SIH300THYECKOH aKTHBHOCTM oOdara, a TaKxke
(axTopBI, BIUSIOMNE HA U3MEHEHHS 3TOTO IapaMeTpa.

4. TlpoBecTH 5MH300TOJOTHYECKYIO AU PEPECHINANNIO TEPPUTOPUU TPUPOTHOTO
odara Uil TMOBBIMEHUS S(PPEKTUBHOCTH SIMU300TOJIOTHYECKOrO OOCIeIOBaHUS U
MpOBeICHHs HeCIeNU(PUIECKON TTPODUITAKTHKH.

5. Omnpenenutb BO3MOKHOCTh KPaTKOCPOYHOTO MPOTHO3HMPOBaHHMS
SMU300TUYECKOH aKTUBHOCTH OYara TYJIIPEMHH B I0r0-BOCTOYHOI 4acTy.

Hayunas HoBU3Ha HccenoBanusl. B pe3ynbrare uccienoBaHuii BiepBbIe:

1. Jlana KOMIUIEKCHas XapaKTepHCTHKa MPUPOIHOTO O4ara TYISIPEMHH B IOTO-
BOCTOYHOH yacTu PecyOnmku ApMeHusI.

2. TlokazaHO, 9TO HOCHTENIEM BO30YAUTEINSI H OCHOBOH YKOCHCTEMBI 09ara
TYJISIPEMHH B I0T0-BOCTOUHOI 9acTu PA sIBisieTCS MOIMYIAIHs OOBIKHOBEHHOH MOJEBKU
(Microtus arvalis (Pallas, 1779)).

3. ®dopmanu3oBaHBl /JaHbBl XapaKTEPUCTHKW/ TOHITUS «HU3KHW», «CPEIHUI»,
«BBICOKHI» W «IIMKOBBI» YpPOBEHb OSMH300THYECKONH AaKTMBHOCTH W YHCICHHOCTH
HOCHTEJISl TSl UCCIIEyeMOro o4ara TYJISIPeMUH.

4. TlpoBeneHa mpocTpaHCTBeHHas AuddepeHnnalys 04aroBoii TeppuTOpum Ajs
BBIIBIICHHS ~ MAaJONEPCHEKTHBHBIX ~ YYacTKOB, Ha  KOTOPBIX  HHTEHCHBHOCTH
3MH300TOJIOTUIECKOTO 00CIEIOBAHNS MOXKET OBITH YMEHBIIECHA.

5. C HCMOmb30BaHMEM CTATHCTHYECKHX METOMOB ONpENETeHb IPHIMHBI
KOJIeOaHNs YHCICHHOCTH OOBIKHOBEHHOW IIOJICBKHM UM IIOKAa3aHO BIIHSHHUE TI00AIBLHOTO
U3MEHEHHs KIIMMaTa Ha COCTOSHHUE YHCIICHHOCTH 9TOT0 TPhI3yHa.

6. B oro-BocTOYHOM YacTH OXapaKTEpU30BaHA »AMHU300THYECKas aKTHBHOCTh
HPHUPOHOTO Ooyara TYJISIPEMUH U ee CBsI3b C 3a00JIeBaeMOCTbIO JIFOAICH.

7. Pa3paboTaHa crcTeMa MPOTHO3UPOBAHUS SIHM300THUECKO i aKTHBHOCTH Ovara
TyIIpeMHH B  I0r0-BocTO4YHONH dacth  Apmenmu. IlokazaHa  BO3MOXKHOCTH
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KPaTKOCPOYHOro (¢ ympekaeHHeM B 1 M 2 ropja) NMpOTHO3HPOBAHMS SNU300THYECKOI
aKTHBHOCTH Odara TYJSIPEMHH B IOTO-BOCTOYHOM PErMOHE C HCIOJIBb30BAHHEM METOIa
HIICIIP.

IIpakTnyeckass meHHocTh. Pa3paboTaH HaydHO OOOCHOBAaHHBIH IOAXOX K
3MU300TOJIOTUUECKOMY 00CIE0BAHHIO OYara TyIIpEeMUH.

CucreMaTH3UPOBaHbI CBEICHUS O TIPHPOAHOM OdYare TyISIPEMHUH B I0T0-BOCTOYHOM
peruone PA, dro TmO3BONMMT MOBBICUTH APPEKTUBHOCTH SMH300TOJOTHYECKOTO
o0cie1oBaHus Ha TYJSIPEMHUIO U IIPOBEICHHS HecTen(pUIecKol MPOPHIaKTUKH.

Co3mana 06a3a JaHHBIX TY/SIPEMHH 110 PHCKaM JIM300TOJOTHYECKUX U
SMHAEMHOJIOTUYECKUX MIPOSIBICHUH B I0T0-BOCTOUHOIT yacT PA, koTopast obecrieunBaeT
enanHooOpas3ne TMOIX0J0B K cOOpy M XpaHEHHIO MH(GOPMAaIH M3 pa3HEIX paiOHOB ¢
YYeTOM MaKCHMAJIBHOTO HCHOJIb30BaHMS NPOCTPAHCTBEHHBIX MaHHBIX Ha IDIaTdopme
ArcGIS. TlpakTuyeckuil ONBIT MOKa3bIBAET, 4YTO OOJBIIMHCTBO MOCTYyMArOUIEH
“HPOPMAIH TepsieTcsl B Mpollecce XpaHeHUsl B apXuBax, 0e3 mudpoBoil oopadbotku. B
TO K€ BpPeMs MHOTHE BOIPOCHI 3MHU300TOJOTUYECKOTO OOCIENOBAaHUS TEPPUTOPHH H
0COOCHHOCTEH MPOSBIEHMS 3IMHJIEMHYECKOr0 MpoIecca B MPHPOTHOM odare TpeOyroT
a”HaM3a MHOroJeTHUX naHHbIX. Co3maHHas 0a3a ma"HbBIX B ArcGIS mo roro-BoctoyHoi
yactn PA oka3zanace ocobeHHO 3 QeKTHBHOM I JEeTaJbHOr0 OTOOpaXKeHHs TeKymen
w  Oynaymed KapTHHBI Pa3BUTHS DIU300THYECKOW CHTyallMy, a TaKkxKe JUIst
IIPOTHO3UPOBAHUS IIPOIECCOB PACIPOCTPAHEHHS TYJSIPEMUH Ha PaiiOHHOM ypOBHE.

[Momy4yeHsl OCTOBEpHBIE PE3yAbTAaThl HMPOCTPAHCTBEHHOTO aHANM3a IAHHBIX C
muddepeHanyell TEppUTOPUM FOT0-BOCTOYHOM YAaCTH IO PHUCKY SMU300THYECKUX
MPOSABICHUMN.

IMoso:xeHus1, BLIHOCHMBbIE HA 3AIIHUTY:

- Ha Tepputopuu I0ro-BOCTOYHOI YacTH pacloyioKeH CTOWKMH U aKTHBHBIM od4ar
TYJISPEMHH JIyTOBOTO M TOPHO-PYYbEBOTO THIA, CBSA3aHHBIH C TOCEICHHSIMH
OOBIKHOBEHHOH TTOJICBKH.

- 3aboneBaHus JIOJied B perHoHe OOYCIIOBJIEHBI AMU300THYECKOW aKTHBHOCTBIO 3TOTO
ouara.

- Onm300THYECKass aKTUBHOCTh Odara TYJSIPEMHHM NPUXOJUTCS Ha MHKH YUCICHHOCTH
WIM HAdajo CHIDKCHUS YHCICHHOCTH OOBIKHOBEHHBIX IIOJIEBOK, OJHAKO HE
3aperucTpUpOBaH HIKHUH ITOPOT YPOBHSI YHCIEHHOCTH 3THX TPBI3YHOB, TIPH KOTOPOM
SMHU300TUHN HEBO3MOJKHEL.

- I'mobGanbHOE TOTEIUIEHHE NPHBOJIUT K YMEHBLICHHIO YHCICHHOCTH OOBIKHOBEHHBIX
MOJIEBOK B MHOTOJISTHEM MaciuTabe, OJHAKO Ha TEKYLIIMH IepUOJ 3TO SIBICHHE He
MIPUBEJIO K 3HAYMMOMY H3MEHEHHUIO aKTHBHOCTH Ovara TYJISIPeMHUH.

- Teppuropus ouara TyJISIpeMHH B IOro-BOCTO4YHOW dwactu PA HeomHOpoaHa IO
BEPOATHOCTH PETHCTPAMH SMH300THH M AU QepeHInpoBaHa C IETbI0 MOBBIIICHUSI
3¢ PEeKTHBHOCTH SMH300TOIIOTMIECKOTO 00CIETOBAHMSI.

- Onm3ooTHYecKas aKTHBHOCTh OdYara TYJISIPEMHH B IOTO-BOCTOYHOW dactH PA Moxer
MIPOTHO3MPOBATHCS C YIPEKACHHEM B OANH-ABA U OoJiee JIeT TP HaJIMIUH JOCTaTOYHOTO
KOJIMYECTBA JaHHBIX O OHOTHYECKUX U aGI/IOTl/I'-ICCKl/IX NpEeaAUuKTOpax.

IMy6smkamun. [To Teme quccepranuu omyoaMKkoBaHo 7 paboT.

Anpobanusi. Marepuansl AuCCepPTAllMM JOJOKEHbBI Ha MexIyHapoJHOH HayuyHOH
koHpepenumu «Environment: path of adaptation and evolution. Climate changes:
speciation» (27-28 march, 2023, Yerevan), na cummosuyme «International Biothreat
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Reduction Symposium» (24-27 october, 2022, Kyev), na koHdpepeHuun «ASM
Biothreats» (6-8 February, 2017, Washington, USA), «ASM Biothreats» (14-16
February, 2018, Baltimore, Maryland), na 3acenanunsix yueHsix coBeToB HarpoHaabHOTo
LIEHTpa 10 KOHTPOJIO M NpodmiakTuke 3aboneBannii M3 PA n Hayunoro meHrtpa
300j0ruu u ruaposkonorud HAH PA.

O6beM U cTpyKTYpa aucceprauun. JJuccepranus Hanucana Ha 133 cTpaHunax
KOMITBIOTEPHOTO Habopa, colepkuT 14 pucynkos, 20 tabnun u 3 npuwioxenus. Cucok
HCTIOJIB30BAHHON TUTEPaTypHl BKIOYaeT 190 HCTOUHUKOB.

I'/IABA 1
OB30P IUTEPATYPbI

B nanHOll rnaBe mpuBeNEH aHANU3 JIMTEPATYPHBIX JAHHBIX, XapaKTEPU3YIOIIUX
B030yANTENS, HOCUTENEH U IePEHOCYNKOB TYJISIPEMHH, OUard TYIIPEMHIH B 3apyOeKHBIX
cTpaHax, Ha Tepputopun ObiBiero CCCP, otnenbHo - Ha KaBkase u HemocpeICTBEHHO
Ha Tepputopuu PA.

I'JIABA 2

MATEPHAJ U METObI HCCJIEJOBAHUI

WccnenoBanus npoBoamnmuch Ha 6a3e LleHTpa ocobo-omacHBIX 3a00neBaHHIA
M3 PA, upiHe HanmoHanbHOTO IEHTpa 110 KOHTPOJIIO M NpoduiiakTHKe 3adoneBannit M3
PA.

OOBEKT HCCICIOBAHUS: COWICHBI 3MU300THYCCKON Tpuaabl (BO30YyIUTEINb,
MEPEHOCYUK, HOCUTEITH).

Vcronp30BaHbl apXWBHBIE MaTepHaysl HaloOHAIBHOrO IEHTpa MO KOHTPOIIO U
npopuIakTuke 3a0oyieBaHU MUHHCTEpCTBa 37paBOOXpaHeHus: PecryOmmku ApmeHus
10 I0T0-BOCTOYHOMY peruoHy ¢ 1970 mo 2022 roxsr.

JI71st CTaTHCTUYECKOTO aHANIN3a MCIOIb30BaHbI CIIEAYIOMNE METOIBI:

Koppemsmns panros CrimpMeHa — HellapaMeTPUIECKHH METOJ, BEIOpaH B CBSI3H C
TEM, YTO HCCIIeyeMble pacipeielIeHUs OTIINYAI0TCsl OT HOPMaJIbHOTO. Vcronb30BaH uis
COIOCTABJICHUSI BPEMEHHBIX PSJAOB C LENbI0 IOATBEP)KACHHS WIM OTCYTCTBHS
KOPPEJISILIMOHHBIX CBSI3eH MEXAY UCCIEAYEMBIMHU PsIaMu.

Tecr ManHa-BunkokcoHa-YUTHU - HCIOJIB30BaH [UIS BBIABICHUS Ppa3IMIui
MEXly MEIMaHaMH BPEMEHHBIX PSIOB.

ABTOKOPPEIAIMOHHBIA aHAIW3 - U BBIABICHHS IUKIMIHOCTH SIH300THYECKON
aktuBHOCTH (JlakuH, 1990);

KBapTunpHbIii aHamM3 BPEMEHHBIX PSIOB - I (GOPMATBLHOTO OIMHCAHUs ypOBHEHl
ToKa3aTesied  SMU300THYECKOH AaKTUBHOCTH oOdYara ¥ WH(QUIHNPOBAHHOCTH BHJIOB
KHUBOTHBIX;

JlocTOBEpHOCTH BEIOOPKH - pacCUUTHIBANIACH IO (hOpMyITe

P ps
n= F.I. L
A2

IJie Z - JOBepHUTeIbHAs BEPOSTHOCTD 10 CTBIONEHTY (B ANCCEPTAMOHHON paboTe paBHA
1, 96, uto coorBercTBYeT 95% IOBEPUTEIILHOMY HMHTEpBaly), P - A0 OOBEKTOB C
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HaJIMYHMEeM IIpU3HaKa (HalpHMep, 3apaXEHHOCTH), ( - IO OOBEKTOB C OTCYTCTBHEM
IpH3HaKa, A - IpeebHas omroka Beioopku (onrymesckuii u ap., 1967).

Henapamerpuueckas nocjef0BaTeIbHas CTaTUCTUYECKas npolueaypa
pacnoznaBauust (HIICIIP) - mus momcka WHGOPMAaTHUBHBIX (PAKTOPOB OTHOCHUTEIIBLHO
SMU300TUYECKOH AKTUBHOCTH MM UHCIEHHOCTH HOCHTENEH ¥ IEepeHOCUUKOB,
JETaJbHOTO TIOMCKa CBA3ed MeXIy H3yYaeMBIMH BeJIMYHMHAMH; IPOTPaMMHOE
obecnieuenue ans pacyeroB HIICIIP paspabortaHo u 1r00€3HO IPENOCTaBICHO aBTOPY
HAyYHBIM PYKOBOJUTEJIEM JUCCEPTALOHHOTO uccaenoBanusi B. M. JlyOstHckum.

Kaprorpaduuecknii aHaau3 AaHHBIX IPOBOIMIN C HCIIOJIB30BAHHUEM IIPOTPAMMBI
ArcGIS 10.1 (ESRI) u QGIS.

I'/TABA 3

BHUJIOBASI CTPYKTYPA U YACJIEHHOCTH HOCUTEJEN U
HNEPEHOCUYHUKOB B OUATE TYJISAPEMHH B IO O-BOCTOYHOM YACTH
PA

B 5701 ri1aBe ONMUCHIBAIOTCS BUIBI HOCUTENEH U MEPEHOCUYHUKOB, OT KOTOPHIX OBLTH
BBIZIEJICHBI KyIbTYPHI TYJIIPEMUH.

Hamu mpoBefieH aHaIN3 YHCIEHHOCTH OCHOBHOTO HOCHTENS TYISPEMHH, a TaKXKe
HEKOTOpBIE NPUYMHBI ee KoieOaHus. I[lokazaHo, duro OOmBIIAs YacTh IITaMMOB
BO30yauUTENs TYISIPEMHH BBIICICHA OT OOBIKHOBEHHOW moneBku - 554 (86,7%). Ot
BOJISTHOH TTOJIEBKH, XOMsiKa bpanara n Gypo3yOku BBIIENEHO BCETO IO OTHOMY HITAMMY
(0,16%). Ot wirenteii B obmieii cnoxHocTu Bbienen 61 mramm (9,55%), ot Grox - 21
mramm (3,29%).

HNudunmpoBaHHOCTh 0OBIKHOBEHHOU moJieBKH Kosiebaercs ot 0,03% mo 1,34% ot
BCEX BBIIBICHHBIX 0cobeil. Koppemsius Mexay KOIMYecTBOM OTJIOBICHHBIX MOJIEBOK U
WX 3apaXEHHOCThIO OTCyTCTBYeT. (CleloBaTesIbHO, JUHAMHKA 3MU300THYECKOU
aKTHBHOCTH HCCIIeIOBaHA OOBEKTHBHO, M OHAa HE 3aBHCHT OT WHTCHCHBHOCTH
obcnenoBanus. B To ke Bpemsi ecth 3Haummasi koppensammsa (R=0.49, p <0.01) mexmy
KOJIMYECTBOM OTJIOBIEHHBIX IIOJICBOK M KOJMYECTBOM BBISBICHHBIX IITaMMOB.
BeposTHO, 3TO CBf3aHO C 3aBHCHMOCTBIO AKTHBHOCTH SMH300THH OT YHCICHHOCTH
3BEPHKOB.

B npuHnune, BUaoBas CTpyKTypa HOCHTelel OeaHast, OCHOBOW IKOCHCTEMBI o4ara
TYJIIPEMHH B FOT0-BOCTOYHO# 4acTH siBIsieTCs: 0ObIKHOBEHHas mosieBka (Microtus arvalis
(Pallas, 1779)). JlornuHo NpeaoNokKKTh, YTO JOBOJILHO O€jiHas MapasurapHas CUCTEMa
ouara TyJISIpeMHH B IOT0-BOCTOYHOM PETHOHE JIeNIaeT €ro MeHee yCTONIMBEIM K BIHUSHHIO
(haKTOPOB OKPYKAIOIIEH CPEIbL.

Tak Kak OCHOBOH SKOCHCTEMBI 09ara TyJIsIPEMHH B I0T0-BOCTOYHON YaCTH SIBISIETCS
OOBIKHOBEHHAs1 ~ IIOJIEBKA, B  pa3fene MpPHUBOAATCS  CBEJACHHS O  JWHAMHKE
YHCICHHOCTH/TUTOTHOCTH TOTO TpbI3yHa (puc. 1).

Jnst u3ydeHnsi TUHAMHUKH YHCJICHHOCTH HOCHTeNleld HaMH (opMan30BaHbl/IaHbI
XapaKTePUCTUKH/ TOHITUS «HU3KHN», «CPEAHHI», «BBICOKHI» M «ITHKOBBIH» ypPOBEHb
SMU300TUYECKOH AKTHBHOCTH W YHCICHHOCTH HOCHTENsl U1 MCCICAYeMOro odara
TYJISPEMHH.

KBapTHiIbHBIM aHAN3 TOKA3all CIIeAyIomee:

[TnoTHOCTH OOBIKHOBEHHOH MOJICBKH B TOPHOCTEITHOM ITOSICE MOXKET CUHTAThCS:
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- HU3KOW - IIPH YUCIICHHOCTH 110 43 0co0eii Ha ra BKIIIOYUTEIHHO;

- CpenHeH - IpH YNCIEHHOCTH OT 44 1o 65 ocobeil Ha ra BKIIIOYNTEIBHO;

- BBICOKOH - TIPH YUCICHHOCTH OT 66 10 120 ocobeit Ha ra BKIIIOYUTEIHHO;
- IUKOBOI1 - TIpH YMCIEHHOCTH cBBhIme 121 ocobu Ha ra.

[TnoTHOCTH OOBIKHOBEHHOH MOJIEBKH B BEICOKOTOPHOM II0SICE MOXKET CUMTATHCSA:
- HU3KOM - IIPU YUCIICHHOCTH 110 53 ocobeii Ha ra BKIIOYUTEIBHO;

- CpeIHeH - MpH YHCIEHHOCTH OT 54 10 82 ocoOeil Ha ra BKIIOYUTENBHO;

- BBICOKOH - IIpH YHCcIeHHOCTH 0T 83 10 154 ocobeit Ha ra BKIIOUUTEIBHO;
- IMKOBOH — IIPH YNCIIEHHOCTH CBBIIIE 155 ocobel Ha ra.

[ToTHOCTE OOBIKHOBEHHOM ITOJIEBKU B CPETHEM MOXKET CUUTATHCS:

- HU3KOW - TIPH YUCIICHHOCTH JI0 51 0coleiil Ha ra BKIIOYUTEIHHO;

- CpenHel - IpH YNCIeHHOCTH OT 52 1o 70 ocobeil Ha ra BKIIIOYNTENEHO;

- BBICOKOH - IIpH YHcIeHHOCTH 0T 71 10 128 ocobeit Ha ra BKIIOUYUTEIBHO;
- MUKOBOH — MTPH YUCIICHHOCTH cBhInIe 129 ocobeii Ha ra.

Yucno oTA0BACHHBIX 3BepKOB HA 1ra
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Puc. 1. JInHaMuKa NJIOTHOCTH OOLIKHOBEHHO# M0JEeBKH B I0r0-BOCTOYHOI yacTn PA

IIpraunbl KONEOAHUS YNCICHHOCTH OOBIKHOBEHHOH ITOJEBKH MOTYT OBITh
pa3MMYHBIMH W MHOTOYHCICHHBIMHU. JlOCTaTOYHO cociaThesi Ha (YyHIaMEHTAIbHYIO
cBoaky A. A. Makcumosa (1984). B Hamem HccrienoBaHMM OTCYTCTBYIOT JAAHHBIE O
OMoTHUECKNX (haKTOpax, KOTOPbIE TEOPETHYECKH MOTYT OBITh HMPHYMHAMH KOJICOAHMUS
YHUCIEHHOCTH OOBIKHOBEHHOH moieBkM. HaMu u3ydeHO BIMSHHE HEKOTOPBIX
a0MOTHYECKHUX (aKTOPOB, BIMAIOLINX HA YUCICHHOCTh OOBIKHOBEHHOMH MOJIEBKH.

B nepByro ouepenp, onpenennuM, CyImecTBYIOT JIH JOJITOBPEMEHHBIE TEHICHIN
WU3MCHEHHUs. TEMIepaTypbl Bo3ayxa B ouare (puc. 2). OTMETHM, 4YTO H3MEHCHUS
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CpeHET0I0BOH TeMIIepaTypHsl BO BeeX Tpex Toukax m3mepenus (Iopuc, Cucnan, Merpn)
MIPOUCXOAAT NPUMEPHO OJMHAKOBO, YTO IOJITBEPXKIAETCS KOPPEISIUOHHBIM aHAJIH30M.
Koppemsnusa usmensierca ¢ 0,58 - MexIy CpelHEroJoBOM TeMIepaTypoil Bo3lyxa B
I'opuce u Cucuane no 0,9 - Mmexxay 3TUMU ke nokasarensamu B ['opuce u Merpu. Bo Bcex
ciydasix ypoBeHb 3HaunmMocTa P <0,01.

BericHMIOCH, YTO YHCIEHHOCTh OOBIKHOBEHHOU MOJIEBKM B FOPHO-CTETTHOM H
BBICOKOTOPHOM IOSICax UMEIOT 10cToBepHYIO (P<0.05) oTpuIaTenbHy0 KOPPEISAILHIO CO
cpenHerooBeiMU Temieparypamu (ot -0,29 mo -0,44).

AHanmm3 JaHHBIX C HCIOJNB30BaHMEM KpUTepus MaHHa-YUTHH-YMIKOKCOHA
IOKa3aj, 4TO CPEIHerojoBas TeMIepaTrypa, 10 JaHHBIM MereocTaHmun Cucual, 3a
mocieaaue 24 roma Beipocna Ha 0,85 rpamyca (¢ 7,02°C no 7,87°C, p<0.01), mo
MeTeoctannmu Merpu - Ha 1.18°C (¢ 14,17°C no 15,35°C, p<0.01), mo meTeocTaHIIUU
T'opuc - na 1,1°C (c 8,55°C 1o 9,65°C,
p<0.01).
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CpenHeroa,0Bas TeMneparypa Bosayxa (rpaaycsl C)
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Puc. 2. CpeaneronoBasi TeMnepaTypa Bo31yXa B Mpejesiax oyara TyJsipeMud B
I0r0-BOCTOYHOI yacTu PA.

[Tpu 3TOM yBenMueHHs 0CaAKOB, 110 JaHHBIM MeTeocTaHmii Cucuan, Merpu u I'opuc, He
npowusoiwio. J[pyrumu cnoBamu, Ha (oHe II100aNbHOT0 NOTEIUICHHUSI B 04are MPOUCXOJUT
apuauzanus  kiuMara. TakuM o0pa3oM TOBBINIGHHE TeMIepaTypbl BO3IyXa U
apuau3anys KIUMMaTta HETaTHBHO CKa3bIBAlOTCS HAa YHCICHHOCTH OOBIKHOBEHHOM
MOJICBKH.



TJIABA 4

XAPAKTEPUCTHUKA SMM300TUYECKOM AKTUBHOCTH OUYAT A
TYJISIPEMHHU B IO O-BOCTOYHOM YACTH PA B 1970-2022 TOJIAX

Onu300THYECKass AaKTUBHOCTh OdYara TYIIPEMHH XapaKTepU3yeTCsl OYeHb
KPaTKOBPEMEHHBIMH MEXAIMN300THIECKUMH TEpHOJaMH — OT Toja IO IITH JeT, H
OCTPBIMH 3MU300THSIMU: M3 50 JIeT HaOJIONSHUH KOJIMYECTBO BBIICICHHBIX IITAMMOB
BO30YANTENS-TYISIPEMUH BBIIIC MEIMaHHOTO YPOBHS OTMEYAIOCh B TeUSHHUE 26 JIeT.

JlaHHBIE IUHAMHKHA 3MTU300THYECKON aKTUBHOCTH U INIOTHOCTH OOBIKHOBEHHOM
nosnieBku 3a 1970 — 2022 roxsl npeacTaBieHbl Ha puUCcyHKe 3. 3apeructpupoBaHo 11 jmet
BETBCH MOAbeMa SIHU300THYCCKON aKTHMBHOCTH, 14 jeT mukoB u 24 roja craga W
MEXAMH300THYECKHX MepuogoB. OTMETHM, 4YTO AJUTENbHBIE MEXIMH300THIECKHE
TIEPHO/IBI IPUXOIUINCH Ha BpeMs
peopraHu3aly MPOTUBOYYMHOM ciyk0bl PecrryOmmkn Apmenus (1990-1994 u 1998-
2002 rompl), MOTOMY BO3MOXKHO, YTO YMEHBIICHHE HWHTEHCHBHOCTH SIH300THH Ha
caMOM Jienie  SIBISIETCSL  CJISNCTBUEM  CHIDKCHUS aKTUBHOCTH — 3IU300THYECKOTO
o0cCIeIOBaHus B 9TH IIEPUOMBL.

W3-3a  HamuuWsg  Takoro  «HCKYCCTBEHHOTO»  MEXIIMH300THYECKOTO  IepHoja
JTUHAMUYECKHH PsI KOJIMYECTBA IITAMMOB TI0 TOJ[aM YCIOBHO Pa3feNeH Ha /1Ba epHoa:
- epBbIi Tepuon - ¢ 1970 mo 1989 roasr;

- BrOopoii mepuon - ¢ 2003 mo 2022 roasl.

Kakas-mubo BBIpakeHHass HUKIMYHOCTh, TeM OoJiee, NEpHOANYHOCTh, HE
BBISIBJICHA - KaK B LIEJIOM 3a HCCIENyeMblil epUo/, Tak U 3a OTAeNIbHbIe Tepuoibl 1970-
1988 wu 2005-2022 romoB. Pasmax KosebGaHMii SMH300THYECKON AKTHBHOCTH,
BBIP2)KEHHBIH B KOJIMYECTBE BBIIEJCHHBIX IITAMMOB, paBeH 88-KpaTHOM BenuduHE (OT
0/1HOTO /10 89 MTaMMOB).

YHCABHHOCTD OBBIKHOBEHHBIX NOAEBOK Ha ra

1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020

roawei

e [C BIrn

Cpennee

LLITamMMbI TYIAPEMIAL

Puc. 3. /luHaMuKa 3MU300THYECKOIl AKTUBHOCTH U MJIOTHOCTH 00BIKHOBEHHOI
nosieBku 3a 1970 — 2022 roasi.
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Onm300THYECKass AKTUBHOCTh OdYara IIPaKTHYECKH IIOJIHOCTBIO  OIpeJelsieTcs
OOBIKHOBEHHOH 1onieBKoil. KoaddummenT koppermsinun Mexay IpOoneHTOM 3apakKeHHBIX
OOBIKHOBEHHBIX TOJIEBOK U KOJMYECTBOM BBIIEICHHBIX ItaMMoB pased 0,89 (p<0.01)
(puc. 4).

Hamu u3yuanach Takke KOPPENSIMOHHAs 3aBUCUMOCTH MEXKIY SMU300THYECKON
AKTUBHOCTBIO OYara ¥ YMCIEHHOCThIO OOBIKHOBEHHOI! nosieBKH. Eciti OpaTh Beck nepuo/,
UCCIIeJOBAHMS, TO HUKAKOI Koppesiluu He oOHapyxkuBaeTcs. OIHAKO, €CIu MPOBECTH
aHanmu3 10 1988 roga, To 0OHapyXKUBaeTCs JOCTOBEPHAsl KOPPEISLUOHHAS CBSI3b MEXKIY
MHTEHCHBHOCTBIO SIHM300THH W YHCIEHHOCTHIO OOBIKHOBEHHOU moineBku. HambGonee
BEIpP@)KEHA CBS3b MEXKIY MHTEHCHBHOCTBIO SIM300THH TYISIPEMHH B BHJE KOJIMIECTBA
IITaMMOB ¥ YHCJICHHOCTHIO OOBIKHOBEHHOM IIOJICBKH B TOpHO-cTerHOM nosice (R=0.72, p
<0. 05).

Anamu3 paHHbIX ¢ 2003 mo 2022 roxmpl IMOKa3adl MEHee BBIPAKECHHYIO
KOPPEJSLIMOHHYIO CBSI3b MEXIY OSIH300THYECKOH aKTUBHOCTBIO B BHJE KOJIMYECTBA
3apa)KCHHBIX CEKTOPOB M UYHCICHHOCTBIO OOBIKHOBEHHOH MOJIEBKH, MpH4eM Hauboiee
BBICOKHiT KO3(OUIMEHT KOPPEIALMU C YHCICHHOCTBIO OTMEUEH B BBICOKOTOPHOM IOSICE
(R=0.57, p <0.05).

OO0 ompeneneHHOW 3aBUCHMOCTH  SNM300THYECKOM AaKTHBHOCTH —odara
TYJIIPEMHHM M YHCICHHOCTH OOBIKHOBEHHOW IIOJICBKM MOXKET CBHUJIETEJILCTBOBATH M
OTCYTCTBHE KaKOH-THOO JOCTOBEPHO TIOATBEPXKICHHON IMKIMYHOCTH, TaK Kak
YHUCICHHOCTh OOBIKHOBEHHOW IOJIEBKH MMECT IMKIHYECKYI0 COCTABISIONIYIO B IICCTh
JIET TOJILKO B TOPHO-CTEITHOM I105ICE.

100 1,6
90
- 1,4
80
1,2
70 4 5
© e
S &0 ‘ -1 g
H 3
© E
5 l 3
g %0 0,8 x
g §
g 2
§ 06 %
I LA N
30 -
A l B o] ) oo
20 A i
K\ Konuyectso
10 \ \ A A l l - 0,2 wrammos
MpoueHT

o
1970 1y
o

2002 !
2004
2006
2008 |
2010
2012 |
2014
2016 |
2018
2020
2022

1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992 |
1994
996 |
1998
2000 |

Toabi

3apaKEHHbIX

Puc.4. Kosin4yecTBO BbIIeJIEHHBIX IITAMMOB BO30YIUTEIs TYJIsIpeMHH U MPOILEHT
3apa:keHHbIX 00BIKHOBEHHBIX I0JIEBOK.
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Takum  obOpasom, B  o0meM, HaIMIO  KJIacCHYeckas  KapTUHA
(YHKIMOHMPOBAHUS odara TYJIIpeMHU. DNH300THYECKass aKTHBHOCTH HPSIMO CBsI3aHa C
YHUCJICHHOCTBIO OOBIKHOBEHHOH ITOJIEBKU. DNM300THS pa3BUBacTCs Ha (poHE BBICOKOH
YHUCJICHHOCTH. 3aTeM YHCIIEHHOCTH MOJIEBOK ITaaeT, AMN300THus npekpamaercs. Ha gone
HHU3KOH 3MN300THUECKOH aKTUBHOCTH YHCIIEHHOCTH MOJIEBOK CHOBA HAUMHAET BO3PacTaTh
C BPEMEHHBIM JIarOM OKOJO JBYX JeT. Jlanee nmki moBTopsercs. MakcHMalbHbIN
KO3 GHUIUCHT KOPPETALHHA YHCICHHOCTH OOBIKHOBEHHOH IIONIEBKH € JIOOBIM U3
MoKa3aTesieil 3Mu300THYecKoil akTuBHOCTH He mpeBbimaetr 0,72. To ecTb, MOXHO
(uKCcHpOBaTE 0003HAYEHHYIO BBIIE TEHICHIMIO, HO OTKIOHEHHH OT Hee JOCTaTOYHO
MHOTO.

I'JIABAS.
HPOCTPAHCTBEHHbII AHAJIU3 U JU®DPEPEHIUALIMA TEPPUTOPUA
IOr0-BOCTOYHOM YACTH PA 110 CTENEHU SIIU300TUYHOCTH U 110
PUACKY 3APAKEHUSA TYJSIPEMUEN

AHanu3 SMUAEMUYECKHX IPOSBICHUH oyara TYIIPEMHH B IOr0-BOCTOYHOM
pETHOHE ITOoKa3al, YTO aKTHBU3ALUs ONPEIEIeHHBIX YIaCTKOB IIPUPOIHOTO 0Yara HHOTIa
OOHapyXMBACTCSl JIMMIb IIOCTIE€ PETHCTPAllMM ClIydaeB TyISpeMHH Yy IHOAeH, u
MOCJIEYIONIEE SMU300TOJIOTUYECKOe HU3Y4YEHHE TEPPUTOPUH YacTO HE II03BOJISIET
BBIIBUTh BO3OyAUTENs, M, TaKUM O00pa3oM, OCTaeTCsi HEYCTAHOBICHHBIM HCTOYHHUK
HHQPEKIHH. DTO CBA3aHO C TEM, YTO 00CIIEIOBaHIE 0YaroBOil TEPPUTOPHU HA TYISPEMHUIO
MIPOBOJUTCSI Ha OCHOBAaHMWHU OIBITA -  SMIUPHUYECKU: OOCIHEYIOTCS YYacTKH, TIe
SMU300TUH TYJSIPEMUH PETHCTPHPOBAINCH PaHee, a TAakXKe YJIacTKU - BHE 3aBHCHMOCTH
OT PEruCTpalMy SMHM300THH TYJISPEMUH - HAa KOTOPBIX PErHCTPHUPOBAINCH SMU300TUH
gymbpl. YacTto Smu300TOJOTMYECKOEe OOCHeIOBaHHE Ha TYJSPEMUIO IPOBOIMTCS
napajuieJIbHO ¢ OOCNIeJOBaHHEM TEPPUTOPUM Ha 4yMy. B CBS3M ¢ 3TUM BO3HHKIA
HEOOXOMMOCTE pa3pabdOTKH HAYyYHO 0OOCHOBAHHOTO MOAXOJa K SMH300TOJIOTHYECKOMY
o0cIeJoBaHUIO Ovara TYJISIPEMHH JUIS IIeJICHAPaBIeHHOr0 OMCKa SMH300THil. Pemenne
9TOM 00mIel 3aa9M COCTONUT U3 ABYX KOHKPETHBIX U B3aUMOCBS3aHHBIX, 3aat:

- PaHKHPOBAHUS TEPPUTOPHU IO PUCKY BO3HUKHOBEHHS SIH300THI BEpOSATHOCTHBIMHU
METOIaMH;

- TPOCTPAHCTBEHHOTO IIPOTHO3a pHUCKAa BO3HUKHOBEHHS SIHM300THH W TOMCKa
MOTEHIMAILHO OYaroBbIX, paHee He WCCICNOBAaHHBIX TEPPUTOPUIl Ha OCHOBE
MHOT0(aKTOPHOTO aHaJIN3a.

Bcero uzyuanich JaHHble 0o 71 cekTopy nepsuunoro paitona (7100 km?). Tlog
KPaTHOCTBIO O00CIIENOBaHMUS MBI IIOJ[PAa3yMEBAIN KOJIHIECTBO CE30HOB, B KOTOpEIE
MIPOBOMIIOCH OOCIIEZIOBaHIE CEKTOpa MEPBUYHOTO paifoHa B TeueHHe roxa. Hampuwmep,
ecnu o0cIe0BaHNie Ha TYISIPEMHUIO TPOBOAMIOCH BECHON M OCEHBIO, MBI CUUTAIIN CEKTOP
00CIeJOBaHHBIM JIBYKPATHO.

Mexay KpaTHOCTBIO PETHUCTPAlMM 3MHU300THM TYJSIPEMHUM U KPATHOCTHIO
oOcnenoBaHus ~ CekTopa  HAONIIOJAETCs  JIOCTOBEpPHAas  KOPPEIALMOHHAs — CBS3b
(ko3¢ ¢punment panrosoii koppemsiiuu Cnmpmena r=0.47 npu p<0,01). OxHako xapakTep
CBSI3M JIOCTATOYHO CIOXHBIH. CyIIecTBYeT psii CEKTOPOB, B KOTOPBIX JMH300THH
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PEeTHCTPUPYIOTCS. TPH  OTHOCHUTENBHO penkux oOcimenoBaHmsx. OdeHb dacTo
HaOJIIOMAIOTCS. ¥ TIPOTHUBOIOIOKHBIE CHTYAlUH: SMH300THN He OOHAPYKHBAIOTCS Ja)ke
IIPU MHOTOKPAaTHOM OOCJIEZIOBAHMHM WM OOHApyXXHBAIOTCS B €AMHUYHBIX Cilydasx. B
KavecTBe IpuMepa rokasareseH cekrop 0613802114, xotopsrit obcnenoBaics 84 pasa, a
SMU300THUS BBISBISUIACH TPH pa3a. DNMU300THUsI PETUCTPUPOBAIACE, XOTS ObI OJHOKPATHO,
B 37 cekropaX, B 34 cekropaXx He BBIABISUIACh HU pa3y. MUHHMAalbHas KpPaTHOCTh
obcnenoBaHus Obula paBHa 22, MakcuManpHas — 84. MakcuManbHass KpaTHOCTb
3MM300THil B ceKTope paBHa 17.

CHayaja paccMOTpPeH KJAacCHUeCKHWil HMHIeKc »smm3oornuHoctd (UD),
paccUUTaHHBI 10 opMyIte:

N3=KpaTHOCTS BBISBIEHHS 3ITH300THH/KPATHOCTH 00CIIEIOBAHNSI.

N3 konebnercs ot 0 go 0,215, T.e. HOBOIBHO HU3KHI. OTMETHUM, YTO B JTAHHOM CIyJae
WD He MOXKeT OBITh KOPPEKTHO HCIIONb30BaH sl AU(QepeHIHaiuu TEPPUTOPUHN U3-3a
HEPaBHOMEPHOTO  paclpefieNeHus]  KPaTHOCTH  OOCIEHOBAHUS  CEKTOPOB,  4TO
JIEMOHCTPHPYET PUCYHOK 5. I3 Mor OBl KOPPEKTHO HUCTIOIB30BATHCS, €CITU OBl KPAaTHOCTD
o0cre1oBaHUS CEKTOPOB OblIa OTMHAKOBA.

CorylacHO METOIMKE pacyera, CEKTOPHI, U KOTOPHIX MOXKHO YMEHBIIHTh
00BEMBI PabOT 1O SMU300TOJIOTHYECKOMY OOCIICIOBAHHIO, JOJKHBI MMETh 3HAUCHHE
MaKCHMAaJIbHOW BEpOSATHOCTU BBIIBICHUA 3IM300TUU MeHbuiee, yeM 0,05. OpHako mox
9TO YCJIOBHE IIONAJaeT MHOTO CEKTOPOB, IJi¢ SIHM300THHU BBIBISUINCH, YTO CBS3aHO C
HEOCTaTOYHOH 4yBCTBUTEIBHOCTBIO METOJA, TAK KAaK BBIIBICHHUE SIH300THH B JAaHHOM
ouare A7 OTAENBHOTO CEKTOpa — JOBONBHO pefkoe cobObitue. [lostomy mms OGomee
yBepeHHOH AuhepeHIMAINN TEPPUTOPUH OUara MPUMEHIICS JBOHHON QHibTp.
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Puc. 5. Koppeasiuusi Me:k1y KpaTHOCTBIO 00C/1eI0BAHUSA M KPATHOCTHIO BbISIBJICHUS
IMU300THH.
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CHavaya OTOMPAINCh CEKTOPHI C BEPOSITHOCTHIO BBISIBICHUS SIIU300THH MEHee
0,05, a 3areM, cpenu BBIOpAaHHBIX - CEKTOpHI, TIe HHU pa3dy HE pPEruCTPUPOBAIUCH
SMU300TUH. B pe3ynbraTe MBI BBIISTHIM TEPPUTOPHIO C HAHNMEHBIIEH BEPOSTHOCTHIO
BBIIBIICHHSI OSIH300THH, U1 KOTOPOH MOXKHO YMEHBIIMTH OOBEMBI paboT Mo
3MU300TOJIOTHUECKOMY 00cIen0oBaH IO (puc. 6).

OtMmeTnM, 4TO eciu Obl B audepeHIHanny TeppUTOPHU HCIIONB30BAJICH TOJIBKO
WD, To B MpUBEACHHBI BbIIIe NepedeHb Momnano Obl 37 CEKTOPOB, B TOM YHCIE ¢ Maoi
KPaTHOCTBIO 00CIEI0BAHMS, YTO HE UCKIIIOYAIO ObI MPOSBICHHUE SIU300THH TYIAPEMUH C
BEPOSATHOCTHIO, Oosbmiei, yem 0,05.

MOHHTOPHHT 3MH300THYECKOH M AIUIEMUOIOTHYECKOH AaKTHBHOCTH, a TakKXke
aHaIM3 JAHHBIX, IIOKA3aJM, YTO TEPPHUTOPHS OT0-BOCTOYHOTO pPErHoHa ApMEHHH
SIBIISICTCSL HanboJIee akTUBHOI B cTpaHe 3a nocieanue 13 set. U3 10 Mmap30B ApMmeHun 3a
aHAIM3UPYEeMbI TEpPHOJ TOJIBKO C TEPPUTOPHM IOr0-BOCTOYHOM o6mactu ObLIO
BeiztenieHo 120 kyabtyp Fr. tularensis u3 91 smu300THYECKHX TOYEK, U 32 STOT MEPHUOJ
3apeructpuposao 34 (12,7%) cnopagudeckux cirydas 3a001eBaHUS TYIIPEMUCH.

/,’3}» CEKTOPA C HAMMEHbBLUENA BEPOATHOCTbLIO BbIABNEHUA ;\

3MNU30OTUN TYIAPEMMNUN B CKOHUKCKOM PEFMMOHE
APMEHMU

(% Peruon Clonuk
AOMUHUCTPATUBHBINR
ueHTp
CexTopa ¢ HaumeHbLIe!
BEPOATHOCTBLIO
BoIABNEHUA
2nM3ooTUI
Tynapemun

o s 10 20 Kilometers

Puc. 6. CexTopsI ¢ HAaNMeHbIIEil BePOSITHOCTHIO BbISIBJIEHUSI TH300THH .

Amnamms PETPOCTICKTUBHBIX JTAHHBIX SMH300TOJIOTHIECKOTO "
SMHAEMHOJIOTUIECKOTO0 MOHHTOPHHTA, @ TAKXKe TUHAMUKH 3a00JIeBAeMOCTH U SITH300THH
TYISIPEMHH TIOKa3ald, 9TO HAaWOOJBIIee YHCIO BBIACICHHBIX INITAMMOB BO30YyIHTENS
tymspemun (118, mmm 98,3%), cydaes 3a001eBaeMOCTH TYJISIpeMUeH Cpeay HaceIeHHs
(31, nmm 91,2%) u snuzootuyeckux nposiuenuit (90, uu 98,9%) Ha TeppuTOpHHu 10r0-
BOCTOYHOT'O 04ara perucTpupoBagoch UMEHHO B CHCHaHCKOM PETHOHE.
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IMux 3aboneBaemMocty Tyisipemuei (7 cilydaeB) cpemn XKHUTeIed I0r0-BOCTOYHOIO
peruoHa otmedeH B 2004 roxy, a ¢ 2005 mo 2007 roasl cTabMIIBHO PETHCTPUPOBATIOCH S—
6 cimydaeB B roa. C 2009 no 2012 roasl Ha TEPPUTOPUM FOrO-BOCTOYHOIO PErHOHA
OTMEYEHO HECKOJBKO IOJBbEMOB JSIHM300TUYECKOW aKTUBHOCTU TYJIIPEMUU C
MIOCTOSIHHBIM HapacTaHHEM YacTOTHI BeiaeneHus Fr. tularensis ot rpei3yHoB u kieiei, B
CpefHEM B TOJ PETHCTPHPOBATIHUCH 15 3MHM300THYECKHX TOUYEK, UTO SIBISETCS CaMbIM
BBICOKHM IIOKa3aTeJieM o cTpaHe (puc. 7).

Koppensnuonnslii anamm3 CoupMeHa NOATBEPIWI, 4YTO 3a00JeBaeMOCTb
JoNIel TyJsIpeMHel B I0r0-BOCTOYHOM PErHoHe OOYCIIOBJICHA SIH300THIMH TYISPEMUH
cpenn oObIkHOBeHHOMH moneBku (R=0.3, p <0. 05). IIpu ananmm3e pucyHKa 7 CTaHOBUTCS
OUYEBHAHBIM, YTO HHM3KHIl KOY(OHIMEHT KOoppersunuu OOYyCIOBIEH TeM, 4TO He IpH
Ka)KI0H SMHM300THU TYISIPEMUH 3a00JeBaIn T, B To e Bpems, 3a0o1eBanHus JitoeH
PETHCTPHPOBAIINCH TONBKO B SMM300THIHBIE TOMBL.

Kaprorpadudeckunii aHanm3 JEMOHCTPUpPYET, 4dTO 3aboyieBaHMS JIOACH
CKOHIIGHTPUPOBAHBI B OCHOBHOM B CEBEpO-3allaJHOIl 4acTH H3y4aeMOH TEPPUTOPHH, a
CEKTOPHI ¢ HANMEHBIIIEH BEPOATHOCTHIO BBISIBICHUS SIIM300THI — B FOTO-BOCTOYHOM (pHC.
8).

Takum  0oOpa3oM,  MaTeMaTMUECKUMHM  METOJAaMH  ITOJTBEPIKIAaeTCs
MIPUYPOYECHHOCTD 3apaXKEHUS JIFOIEH B ouare K 3IM300TUYECKU aKTHBHBIM TEPPUTOPUSIM.
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Puc. 7. JIluHaAMHKa 3NMH300THYECKOii AKTHBHOCTH H 3200/1eBaeMOCThb Jroei
TyJasipeMueii B 10oro-ocTouHoi yactu PA 3a 1970-2022 roasl.
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Puc. 8. IlpocTpaHCcTBeHHOE PacoJio;KeHHe CEKTOPOB ¢ 3200/1eBaeMOCThIO JII0ei
(KpacHBIIi IBET) H CEKTOPOB ¢ HAMMEHbIlIel BePOATHOCTLIO BbISIBJICHUS NU300THIi
(3eJieH bl LIBET).

I'/TABA 6
BPEMEHHOE ITPOIHO3UPOBAHME JIIA300THYECKOM AKTUBHOCTH
OYATA TYJSAPEMHM B IOTO-BOCTOYHOM YACTH PA

[Iporuo3usie MOZEeNN c HCIIOb30BaHHEM HeTlapaMeTpHIecKoi
MOCJIEIOBATEIbHOM CTaTHCTMYECKON IpPOIEAyphl paclno3HaBaHHs JOCTATOYHO aBHO
UCHONIB3YIOTCS YISl NPOTHO3MPOBAHUS SIU300THYECKON AKTUBHOCTH OYaroB 4yMbl H
3aboseBaeMocTr TeMopparndeckoin muxopanku Kpemv-Konro (KKIJI) (I'yonep, 1978;
Hy6stackuit M.A. u ap., 1992; Jy6stackuit B.M. u ap., 2018; Ilpucneruna u ap., 2021).
ANTOpUTM JaHHOM MPOLEAYphl, HAa HAII B3IVISJ, MOXET OBITH HCIOJIBb30BAaH U UL
MOMBITKA TIPOTHO3MPOBAHMS SMH300THYECKON AKTHBHOCTH OdYara TY/SIPEMHHM B IOTO-
BOCTOYHOM PETHOHE.

Hamu GbutH cocTaBIIeHBI IPOrHOCTUYECKUE MOJIETN OTHOCHTEIBHO MOPOTOBBIX
YPOBHEIA:

- Oyzmet nnu He OyaeT BbieNeH X0Ts Obl oxun mrramm Fr. tularensis ¢ ynpexnenuem B 1
rox;

- MNpPEeBBICUT WM HE MPEBBICUT KOJHWYECTBO BBIJCICHHBIX IITAMMOB BO30YIUTENS
TYJISPEMHUN MeJIMaHHOE 3HAUCHHE;

- MNPEBBICUT MM HE MPEBBICUT KOJUYECTBO BBIACICHHBIX MITaMMOB BO36y)1PITeJ'[$[
TYJISIPEMHH CpEHee 3HaUCHHE;

- MNPEBBICUT MM HE TMPEBBICUT KOJUYCCTBO BBIACICHHBIX MITaMMOB BO36y}1HTeJ’lS{
TYJIAPEMUN 3HAYECHUE TPETHEIO KBAPTUJIA.

ITpoBepka mporuo3Hoit Mozxenu «bynmer winm He OyAeT BblIeJEeH XOTs Obl OAWH
wramm Fr. tularensisy ¢ ympexxzaenuem B 1 roj mokasajia ee HECOCTOSTENBHOCTb, BCE
MPOTHO3bI OBLIN HEOTPEIeICHHBIMH.

ITporno3zHas mozpens mo mnopory «lIpeBbICUT WM HE MNPEBBICUT KOIMYECTBO
BBIJICJICHHBIX IITAMMOB 3HaYeHHe 3 kBapTuist (17 mraMMoB)» MoKasaia, 4To M3 4eThIpex
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IIPOBEPOYHBIX JIET TPH Pa3a MPOTHO3 OBbLI BEPHBIM M CTATUCTUUECKH MOJTBEPIKIECHHBIM,
OJIMH pa3 BepHBIM, HO ¢ p>0,05.

Ecnm ke wmcnomp3oBaTh yIpeXIeHHE B 2 Toja, TO HPOTHOCTHYECKHE MOJEIH
CTaHOBSATCS ropasfo Oorade. OAHAKO pacueThl ITOKA3ald, YTO B IPAKTHKE MOXKHO
HCTIOIF30BATh IPOTHOCTHYECKUE TaOIUIEI OTHOCUTENHHO MOPOTOB «OyIeT Wi He Oyner
SMU300TUSl TYISIPEMHM» M IIPEBBICUT MM HE IPEBBICUT KOIMYECTBO BBIICICHHBIX
IITaMMOB BO30YIUTEIS TYISIPEMHN MeIUaHHOE 3HadeHHe (5 MTaMMOB)» (IIPHBEICHEI B
npuwioxeHun 3). Jag IPOTrHO30B OTHOCUTENBHO OCTANbHBIX IIOPOTOBBIX 3HAYEHMI
HUMeIoIuXcs (hakTOPOB HEJOCTATOUHO.

B astHx Mogmemsix wWHQOPMATHBHBI IIOKa3aTeNH YHCIEHHOCTH OOBIKHOBEHHOM
TMIOJIEBKH B TOPHO-CTETTHOM U BHICOKOTOPHOM TI0SICaX.

B nenom u3 12 paHHBIX NPOrHO30B § OKa3alUCh BEPHBIMHU CO CTATHCTHYECKOH
JOCTOBEPHOCTBIO (66,6%), OIUH - COMHHTENBHBIN, T. €. BEpHBIH, HO CTATHCTHYECKU
HenocToBepHbIH (8,3%). HemocroBepHbIX pOorHO30B - TpH (25%).

W3 getpipex mporHo3oB «[IpeBBICHT MM HE MPEBHICUT KOJIMYECTBO BBIACICHHBIX
mTaMMOB 3HauyeHne 3 kBapTuis (17 mrTamMMOB)», JaHHBIE C YNPEXICHHEM B OJHH IO,
BEpHBIMU OKAa3aJIUCh BCE, XOTS OAWH BCE )K€ OTHOCHTCS K COMHHUTENBHBIM. TO ecTs, ¢
YOpEeXAeHHEM B OJWH TOA YJaJoCh IPOTHO3UPOBATh, UYTO OOIIUPHBIX H
BBICOKOMHTEHCUBHBIX SIU300THI HE 0XKMIAETCs, CIIEA0BATEIbHO, MEHBIIE BEPOSITHOCT
SMUAEMUIECKUX OCIOKHEHHH.

U3 derslpex mnporuo3oB «bymer mimm He OymeT SNU300THA», IaHHBIE C
YHOpEXICHUEM B JIBa T0J1a, TOJIBKO OAMH — Ha 2022 10/ — HEBEPHBIA.

U3 derbipex nporHo3oB «IIpeBBICUT WM HE TPEBBICHT KOJIMYECTBO LITAMMOB
Me/IWaHHOE 3HaueHHe (5 mTamMMoB)» omnO0uHbIX 1Ba — Ha 2021 1 2022 rogel. JaHHas
MIPOTHOCTHYECKass TabIHIla HE MOXET WHCIIOIb30BAThCA B IPAKTHKE HEMEMICHHO U
HYXXJaeTCsi B COBEPIICHCTBOBAaHMM — HCIOJIB30BaHUU JIONIOJIHUTENBHOTO KOJIMYECTBA
TIPEAUKTOPOB.

OOpamaer Ha ceOs BHMMaHHe TOT (DaKT, YTO JiBa HEBEPHBIX HPOTHO3a M3 TpeX
nonanatoT Ha 2022 rox. [IporHo3 mo mopory «OyAeT Wiu He OyIeT MU300THS) UMEET
BBICOKYIO BEPOSTHOCTh McnonHeHus — 98,7%. M3BectHO, uto B 2022 roxy ObLIT BBISBICH
OJIUH MTOJIOXKUTENBHBIH pe3ynbTat [1L[P Oe3 BesiBneHns mramMma. BeposTHo, ammu300THS B
2022 rony Bce jxe Obula, HO HE BBIIBIEHA MPHU SIHU300TOJOTHYECKOM O0OCIEIOBAHHH.
DTOT TpHMep JEMOHCTPUPYET HACYIIHYI0 HEOOXOAMMOCTh CO3IaHHs CHCTEMBI
MIPOCTPAHCTBEHHO-BPEMEHHOTO IPOTHO3MPOBAHUS AIIN300THH TYJISIPEMUH.

B 1enoM aHamM3 TPOTHO3HBIX MoOJENEH TOKa3bIBaeT, 4YTO BpeMEHHOE
MIPOTHO3MPOBAHNE SMH300THYECKOH aKTUBHOCTH OYara TYIIPEMHH B IOTO-BOCTOYHOM
PETUOHE BO3MOXKHO U MNEPCIIEKTUBHO. KOHCLIHO, B IMPOTHO3HBIX MOJCIIAX 110 aKTUBHOCTH
oyara TYJIApEMHUHU B IOro-BOCTOYHOM PEruoHE 3aME€THA HEXBaTKa HepBOHaqaﬂbHOﬁ
nHdopmaruu. B To ke Bpems, YHHKaJIbHOCTH JAQHHOTO HANPaBJICHUS HCCIIEAOBAHHI
3aKJII0YaeTCsl B TOM, YTO BO3MOXKHO NPOTHO3MPOBAHUE aKTUBHOCTH Oyara TYJISIPEMUH C
YIpex/IeHHeM B OJIVH U J[Ba T0J1a, 9TO HE pa3pabdaThIBAJIOCh paHee He TOJIBKO JUIS 049aros
TYJIAPEMUHN, HO U JJIs1 O4aroB YyMbl.
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3AK/IIOYEHUE

[IpoBeneHHBIM HCCIEOBAaHUEM YCTAHOBIECHO, 4YTO HA TEPPUTOPUM IOroO-
BOCTOYHON 4YacTH PecmyOumkm ApMeHHS pacHoJIoKeH AaKTHBHBIA odar TYJISIPEMHU.
OCHOBOM IKOCHCTEMBI O04ara U HOCHTEIEM BO3OYAUTENs TYIIPEMHU B IOr0-BOCTOUHOI
YacTH SBISETCS OOBIKHOBEeHHass moseBka. OT 3TOro BHIAa BbIIeneHO 86,7% Bcex
MTaMMOB BO30yIuTens TynsipeMud. JIOTMYHO MpPEANoNOXKHUTh, YTO JOBOJNBHO OemHast
napasuTapHas CUCTEMa O4ara TYJIIPEMUH B IOrO-BOCTOYHOM PETUOHE JIENIaeT €ro MEeHee
YCTOWYMBBIM K BIUSHHIO (PaKTOPOB OKPY>KAIOILEH Cpeabl.

Ha npotsxenun Bcero nepuoaa uccuenosanus — ¢ 1970 roga no Hacrosiuee
BpeMsI - HaOJTIOAeTCsl BRIpa)KEHHAsI, CTATUCTHYECKH JOCTOBEPHAsS TEHACHIS CHIDKCHHS
YHUCIICHHOCTH OOBIKHOBEHHOHM moneBKH. lccienoBaHus, MpPOBEAEHHBIE B paMKax
JIMCCEPTAlMOHHOW pabOoTHI, IOKA3ald, 4YTO YHCIEHHOCTh IIOJEBOK CHIDKAeTCs B
pe3ynbTaTe TIIOOATBHOTO IOTEIUICHHA. YCTaHOBIEHO, YTO B PETHOHE IPOUCXOAUT
MOBBIILICHUE CPEJHEr0JI0BOM TeMIepaTyphl BO3JlyXa IpPU INPAKTUYECKH HEU3MEHHOM
KOJIMYECTBE OCAAKOB. OTO MNPUBOAUT K apUAM3alUM KINMaTa. ApHUIHBIA KIAMaT
HEeOJIaronpusiTeH Ui SKH3HEASSTENPHOCTH OOBIKHOBEHHBIX IIOJIEBOK, OCOOEHHO ero
BO3JEHCTBUE CKa3bIBA€TCS B TOPHO-CTEIMHOM IIOSICE, a B BBICOKOTOPHOM TIOSICE -
HECKOJBKO MeEHbIIe. B To ke BpeMs 3HAYNMOrO BIMSHUS MOTEIUICHUS Ha
SMM300TUYECKYIO aKTUBHOCTh O4ara He BBIABIICHO.

Onm3o0THYecKass AKTUBHOCTh OdYara MpsIMO CBfA3aHA C YHCIEHHOCTHIO
OOBIKHOBEHHOH ITOJEBKH. DIH300THs pPa3BUBaeTCs Ha ()OHE BHICOKOW YHCICHHOCTH.
3areM YHCICHHOCTh IOJEBOK IIafaeT, 3MU300TUs mHpekpamaerca. Ha ¢one HuU3KOM
SNM300TUYECKONH AKTUBHOCTH UHUCICHHOCTh II0JICBOK CHOBAa HAUMHAET BO3PACTaTh C
BPEMEHHBIM JIarOM OKOJIO JBYX JieT. Jlanee wnukn mnoBTopsercs. MakcuMalbHBIN
KOO(Q(UIIMEHT KOppENsIIMHA YNUCICHHOCTH OOBIKHOBEHHOH TIIOJNICBKH C JIIOOBIM U3
MoKasaTesiell SMU300TUYEeCKON akTMBHOCTH He mpeblaer 0,72. To ecTth, MOXHO
¢uKcHpoBaTh 0003HAYEHHYIO BBIIIE TEHACHIMIO, HO OTKJIOHEHHH OT Hee JOCTATOYHO
MHoOro. B yacTHocTH, HE OOHapY>KEHO MUHHMAJIBHOTO 3HAYCHUS YMCIEHHOCTH IOJIEBOK,
HIDKE KOTOPOTO SMH300THH HEBO3MOXHBI. TakmM 00pa3oM, HECMOTPSI HA IOCTOSHHOE
CHIDKEHHE YHCIICHHOCTH, IUIOTHOCTh TPBI3YHOB JOCTaTO4YHa Uil 3(QeKTHBHOTO
TOJ/IepsKaHusl STIN300THYECKOTO TPOIIECcca MPHU TYIIPEMHN.

Ommpasice Ha 93TH  (akTh, MOXXHO IPOTHO3MPOBATH JBa  CIEHAPHs
SMU300TUYECKOH aKTMBHOCTM ouara B cpexHecpounoir (10-15 ner) nepcnekrtuse.
IepBolii  creHapuii  HOApa3yMeBaeT, 4YTO TIONMYJSIUS OOBIKHOBEHHOH IIOJICBKH
l'lpl/ICl'lOCOGI/ITCﬂ K KIUMMATHYCCKHM H3MCHCHUAM U CTaGI/IJ'Il/I3I/IpyeTC$[ Ha YpPOBHE,
JIOCTaTOYHOM JUIS TPOTEKaHUs 3IH300THUYECKOTO Mpollecca NpH TylmsipeMuu. B stom
ciydae odar OyJeT Mpoaosnkath GyHKIIMOHHPOBATh, BO3MOXKHO, C HECKOJIBKO MEHBIIIEH
WHTEHCHBHOCTBIO ¥ MEHBIINM pUCKOM st mmofed. Eciom ke  4HCIeHHOCTH
OOBIKHOBEHHOH IMOJEBKH OyJIeT KaTacTpo(pHUYEeCKH YMEHBLIAThCS, TO Odar TYJSIPEeMHUH
MOXKET PAaclacTbCsi HAa HECKOJNBKO HEOONBIINX OYaroBbIX TEPPHUTOPHUiL, a 3areM H
TIOJTHOCTBIO TIPEKPATHTH CBOE CYIIECTBOBAHMUE.
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Ha nmpumepe ouara TynsipeMMH IOTO-BOCTOYHOM 4acTM  IPOBEIEHA
i depeHanys TEPPUTOPUH TI0 PHCKY perucTpanuy smu3ooTuu. IlokasaHo, 4TO
HHJIEKC SIH300THYHOCTH HE MOXKET KOPPEKTHO HPUMEHATHCS INPH HEPaBHOMEPHOM
o0cre[0BaHNM BCell TEPPUTOPHH ouara.

C mnpuMeHEeHHEM BepOSTHOCTHOM METOAMKH, paHee pa3pabOTaHHOH Uit
auddepeHnnaun  04aroB 4yMbl, BBIABICHBI CEKTOPbI, B KOTOPBIX BEPOATHOCTH
peTHCTpaniy YTU300THH TYJIIPEMUN Majla U UX o0ClieJOBaHHEe MOXHO COKpaTHTh. Becero
BBIABJIEHO 12 Takux cekTopoB obumeil miomanso 1200 kM2, KOTOPbIE MOTYT CUHMTAThCS
YCIOBHO HEIH300THYHBIMH. PeKOMeHmyeTcs COKpaTHTh 4acTOTy OOCIIeNOBaHUS STHX
CEKTOPOB JI0 OJHOTO pa3a B rof. Takas Mepa MO3BOJHT BEICBOOOIUTEH CHIIBL M CPEICTBA
IUIsl yCHJIEHHOTO OOCIENOBAaHHSA 3H300THYHOM uacTH owara. OmnpejeneHHe YCIOBHO
HEOH300THYHBIX yYAaCTKOB MO3BOJSIET IEPeHTH K M3YYCHUIO MPOCTPAHCTBEHHOM
CTPYKTYpBl OdYara TyIIPEMHH B IOr0-BOCTOYHOI 9acTW ApPMEHHH, B YaCTHOCTH, K
BOIIPOCY O HPOCTPAHCTBEHHBIX (AKTOpaX, CIIOCOOCTBYIOIIMX WIIM IPETSTCTBYIOIINX
SMU300TUIHBIM MPOSABIEHHUAM JTOM HHGeKuuu. [lepcrieKTHBHBIM MOXET OBITh
ucroab3oBanue Monenu MaxEnt
https://biodiversityinformatics.amnh.org/open_source/maxent/.

CTaTHCTHYECKIMU METOJaMU TIOATBEPXKJCHO, UYTO 3a00JIeBaeMOCTh JIIOAEH
TyJsspeMHeil B I0ro-BOCTOYHOM YacTH OOYCJIOBJICHA SIHM300THSAMH TYISIPEMHH CpPEId
TPBI3yHOB 3TOT0 BHJA. BakHOH cocTaBisionied snHUAHAA30pa 3a 04aroM TYJISIPEMUU
SIBIISIETCSL. TIPOTHO3 AMM300THYECKOH aKTHBHOCTH od4ara. B pesynbrare NpoBeIEHHBIX
HCCIIEAO0BAHUN BBIACHHIOCH, YTO TAaKOE IPOTHO3HMPOBAHME BIOJHE BO3MOXHO. bomee
TOTO, AaXKe MPU OTHOCHUTEIBHO HEOOJBIIOM KOJNYECTBE MCIOIB30BAaHHBIX OMOTHYECKHX
U abuoTHYeCKuX (aKTOPOB OKpYKAIOUIEH Ccpelasl yAalnoch pa3padoTaTh CHCTEMY
MIPOTHO3UPOBAHUS, TO3BOJIAIONIYI0 MPEICKa3bIBaTh YMM300THIECKYI0O aKTHBHOCTh Odara
0 Pa3HbIM MIOPOTaM ¢ BepHbIM pe3ynbTatoM 75—-100%.

Hcxoms w3 mpoBemeHHOW pabOTBI, MOXKHO MPEUIOKHUTh IE€PCIEKTHBHBIE
HaIpaBJIeHUs JaJbHEHIINX UCCIeJOBaHUH o4Yara TyJSIpeMUH B IOT0-BOCTOYHOMN YaCTH:

- yTOYHEHNE OMOI[EHOTHYECKOTO COCTAaBA OvYara MU300THH;

- KOJIMYECTBEHHOE M3y4YEHHE JTH300THYECKOT0 MpoLecca;

- OIIEHKAa POJIM OT/JEIBHBIX BUJIOB HOCHTENEH M NEePEeHOCUNKOB BO30OyAWTENs B ouare
SMH300THH;

- M3y4eHHE W MOHHUTOPUHI BIMSHHS DPA3JIMYHBIX OMOTHYECKMX U aOMOTHYECKUX
(haKTOPOB Ha COCTOSIHUE OYara SIH300THH;

- PaH)XHPOBAHWE O0YAaroBOil TEPPUTOPHH IO CTENEHH PHCKa BO3HUKHOBEHUSI SIHU300THIA,
IleJICHaNPaBJICHHBII MONUCK HanOoJIee OTMACHBIX yIaCTKOB AIN300THIH;

- CO3/IaHHE CHUCTEMbI MPOCTPAHCTBEHHO-BPEMEHHOTO IPOTHO3HMPOBAHUS AKTUBHOCTH
ouara 3MU300THH.
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BBIBO/IbIL

1. OcHOBOH 3KOCHCTEMBI O4ara TyJISIPEMHUHU B I0TO-BOCTOYHON 4acTH APMEHHU SIBISETCA
HOCUTeNb BO30yauTENs - 00BIKHOBEHHAs mosieBka Microtus arvalis (Pall., 1779).

2. YcraHOBIIEHA CBSI3b 3a00JIEBAEMOCTH JIFOJICH TYISIpEMHEH B I0r0-BOCTOYHOM 4acTH C
SMU300TUSIMU TYIAPEMHHU CPEIH IPHI3YHOB 3TOro Buja. [loaTBepskaeHa NpHypoYeHHOCTh
3apakeHHsl JTIOfe B ouare K SMU300THUECKUM AKTUBHBIM TEPPUTOPHSIM U TojaM c
SMU300TUSIMHA TYJIIPEMHN.

3. UwucrneHHOCTh OOBIKHOBEHHOH TIIOJIEBKM B oOdare IOABEPXKEHA IHMKIMISCKHM
n3MeHeHIsIM (14-KpaTHBIM B TOPHO-CTEITHOM TMosice, 27-KpaTHBIM B BBICOKOTOPHOM
rnosice) 6e3 BBIPaKCHHOH MEPUOJUIHOCTH, YTO TOBOPHT O HEYCTOHUMBOCTH 3KOCHCTEMBI
JAHHOTO Ovara.

4. YCTaHOBIICHO, YTO AJISL PA3BUTHSI SMU300THH TYIIpeMHH HauOolee BayKHA ITHMKOBAs
YHUCJICHHOCTh OOBIKHOBEHHOH IOJEBKH. ONH300THM Yallle BO3HUKAIOT HA IHKE IEper
caMBbIM CIIaJIOM WM Ha HaJase MajeHus YUCIEHHOCTH TPhI3yHa.

S. BrlsBieHa TeHACHIMS CHU)KCHHS YHCICHHOCTH OOBIKHOBEHHBIX IIOJIEBOK BCIIE/ICTBHE
rinobansHoro morterieHus. [loka3aHo, YTO MOBEIIIEHHE TEMIIEPaTyphl HEOIArompUsITHO
CKa3bIBaeTCS HA YHCICHHOCTH OOBIKHOBEHHOW IIOJICBKM, TOTAA KakK IIOBBIIIEHHOE
KOJIMYECTBO OCAJKOB OKa3bIBAaeT MOIOKHUTENbHOE Bo3AelicTBHe. [loTemnenne kmumara He
OKa3aJIo BIVSIHUS Ha MIN300THYECKYIO aKTUBHOCTH 04ara TyJISIPEeMUH.

6. M3ydeHa mpoCTpaHCTBEHHAss CTPYKTya Odara TyIIPEMHH B IOT0-BOCTOYHOHM dYacTH
Apwvennu. BrepBrie mpoBeneHa mudQepeHIranys 04aroBoil TEPPUTOPHH W TOKa3aHa
HEOJHOPOJHOCTh OdYara II0 BEPOSTHOCTH PETHCTpalUM AMU300THH. OmpeneneHs
YCJIOBHO HE3H300THYHBIE YYACTKH - 12 cekTopoB obmieil miomanasio 1200 km? (16,7%
TEPPUTOPUH OYara), Ha KOTOPEIX WHTEHCHBHOCTH SMH300TOJIOTHIECKOTO 00CIIeI0BaHUS
MOJKET OBITh COKpaIlIeHa.

7. Tloka3zaHa BO3MOXXHOCTb KpPaTKOCPOYHOTO MPOTHO3MPOBAHMS AMU300THYECKON
aKTHBHOCTH odara ¢ wucnoias3oBanueM wmeroma HIICIIP. Paspabortana cucrema
MIPOTHO3MPOBAHUA C YNpeXIeHHeM B | W 2 Toja, IMO3BOJSIOMIAs MpeICKa3bIBaTh
SMU300TUYECKYI0 AaKTHBHOCTH Odara TYJSIPEMHH B FOT0-BOCTOYHOH YacTH ApPMEHHH 10
pa3HBIM moporam ¢ To4HocTbi0 75-100%.

8. Ha ocHOBe pe3ynbTaTOB M3y4YeHHWs oOdYara TY/SIPEMHH B OrO-BOCTOYHOM YacTH
ApmeHnn pa3paboTaH HaydHO OOOCHOBAHHBIN MOAXOJ M NPEAJIOKEHHI NEPCTIEKTHBHEIE
HaNpaBJICHHs] IJIS HWCCIEJOBAHUS JAPYTHX OYaroB TYJSIpeMUH B ApPMEHHH, a Tarke
JIPYrux 0co00 OMACHBIX MPHPOAHO-04aroBeix nHpekuii (B yactHoctH, uymbl, KKI'JI u

ap.).
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Cwjwunwuph <wupwwbwnenund wnqwpbdhwtu hwpnuh £ 1949
pYwlwuhg, bpp Ypdnnubphg U hhjwun dwpnng  wnwoht  wuqud
wugwwnybtight wnywpbdhwih hwpnigsh ownwdubpp: Gpywpwnl
hbwnwgnunnieyniutbipp gnyg Gu wndbp, np hwupwwbinnejwu hwpwljwnplbywu
wnwpwownowunwd wnlw £ wnywpbdhwih punwpdwy W Juyniu ptwlwu
opwfu: Unyu wwpwdwopowuh bpynt dwpgbphg' Upntuppp W dwyng énpp
hjnwhuwpubywu hwndwsdp, guuynud Gu Eugnninhly mwpwdpnud U pungpynd
Gu snpu lwunpwbinwihu gnwnpubip' (Ghuwwnwthwuwnwuwhu,
dwpgqugbintwinwthwuinwuwht,  wiunwnwht b GUpwwwu:  Swppbip
wnwnphubipht wyjuinbin gpwugyb) Gu tnwppbp hunbuuhynypjwu bwyhgnninhwubn
U puwysnipjwt Jupwydwu nbwpbn:

Quujws Ybpp upwd wmwpwdpnid twfuyhunwd  hpwlwuwgyb) Gu
wnywptdhwh hwjnuwpbpdwu wywhy Ewhgnnuininghwlwu
htwnwgnunigniuttip, ubipywynidu wnywpbdhwih oowfuubph wnyw yhdwyh L
pnuldwtu puniypwagptiph  Ybpwpbipjw) wdthnth  nduijutp  sywu:  Swpwdph
nwpwdwlwu  wwppbpwynwit pun  hGnwgnuinwu  Yuwplnpniygjwu L
wnyqwpbdhwih twhgnninhwubiph gpwugdwtu nhuyh gnpduwlwund dowlyyws
ok

Upluwwnwuph tywwwlu £ hwdwynndwupnpbt nwnufuwupplp <<
hwpwywplbywu  hwwndwdnud wnnqupbdhwh puwywu ogwfup. Ywwwnb
ogwfuh phngtiuninhly Ywqgdh b innyuptidhwih pnuydwt dwdwuwy Ewhgnnnply
pupwgph pwuwlwywu nwnwitwuppneniu,  wnywpbdhwih  hwpngsh
Ypnnubph U thnfuwugnnubiph nbph  G2gpunnud;  quwhwwnb) wyn  oswfuh
tyninghwlwt L tyhgnnuininghwlwt ghéwlp;  hwdwlungbi buyhgnninhy
wywhynipywt, wjwi Jwpwyh  hwpnigsh Ypnnutiph b thnfuwugnnutiph,
huswbu uwl gbnphngbunwpy L wwpwdwlwu Ywnnigwdph Ybipwpbpjug
wnlw njw)ubpp:

Mupqgytp £, np << hwpwlwplbywu  nwpwdpnd  nnywpbdhwih
opwluh Eynhwdwlywngh hhdpp wjw qupwyh hwpnigsh Ypnn' ungnpulwt
nwowmwdlwu  (Microtus  arvalis (PALLAS, 17789))  wnwnijwghwu £, nph
funnieiniup - Bupwplymd £ ghyhy  hnihnfungegniuubph (14-wuquidju’
[Enuwwnwhwunwuwihu  gnnd, 27-wuqudjw’ pwpdp  (Gnuwhtu  gnunwd)'
wnwug pungdjwd wwppbpwlwunigyjwu, husp gnyg bt wwihu, np ogwfuh
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nwonwdwu wynwyniywghwih funngjuwu wuynwhg wudhswwbiu wnwe Yud
wulydwu uygpnd, huy dwpnne Jupwydb)p  Yuwwsd £ Ewyhgnnunpy
wbuwuyniuhg  wlwhy wwpwdpubiph, huswbu  twb  wnywpbdhwih
Ewhgnnunpwubipny wpdwuwgpywsé wmwphubiph hbwn:

Mwpqwpwudl)  Gu  ungnpuwlwt  nwonwdywu  wnwnywghwh
pdwpwuwlh U ogwiuh  twhgnnuhl  whwhdnipuwt  phbwdhlugh
wwwbwnubpp W ophuwswihngyniubipp: S8nyg £ wpdbp Yhdwih ginpwy
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wnwpwgnudp sh wanti nywpdhwih ogwiuh twhgnnnply wlwhdniejwl Ypw:

8nyg E wnpybi nnywnbidhwih oowfup wlywhynipjwu
nwpwdwdwdwuwlywiht Yupdwdwdybn jwufuwnmbudwu huwpwynpnie)niu:
Uowihdt £ 1 L 2 wwpph Yupdwdpny Ywuuwwmbudwt hwdwlwpg, npp
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Unwgywsd wpryntupubipnu nt dowynwiubpp Yuywuwnbu ny dhwju
Cwjwunwup  hwpwjwplubpwu  wwpwdpnwd, wjl  hwupwwbnnyeniunid
winqupbdhwih  wy ogwluubph, huswbu uwl wy' hwwnly Junwugqwynp
puwlwu-ogwfuwiht Jupwyubph (Jwutwynpwwbu, dwuwnwfuwn, 4Y1LS L
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EPISOTOLOGICAL CHARACTERISTICS OF THE NATURAL FOCUS OF
TULAREMIA IN THE SOUTHEAST PART OF THE REPUBLIC OF ARMENIA

MANUCHARYAN ARSEN
RESUME

Tularemia has been known in the Republic of Armenia since 1949 when strains
of this pathogen were first isolated from rodents and a sick person. Long-term research
has come to prove that there is a large and stable natural focus of tularemia in the
southeastern part of the republic. Two marzes in this area, Syunik and the northeastern
part of Vayots Dzor, are located in the enzootic area and embrace four landscape zones:
mountain steppe, meadow steppe, forest and subalpine. In different years, epizootics of
different intensity and cases of population infection have been recorded here. Although
active epizootological researches for detection of tularemia were previously carried out in
the above-mentioned area, currently there is no data on the present state of tularemia foci
and the characteristics of the outbreak. Spatial differentiation of the territory according to
the importance of research and the risk of registering tularemia epizootics is not
practically worked out.

The aim of the work is to comprehensively study the natural focus of tularemia in
the southeastern part of RA, to characterize and evaluate the ecological and
epizootological state of that center, to coordinate the available data on epizootic activity,
carriers and vectors of the causative agent of this infection, as well as geobiocenotic and
spatial structure.

In order to target epizootic searches, to increase the -effectiveness of
epidemiological control, to plan preventive measures, a scientifically based approach to
the epizootological research of the tularemia focus was developed, the boundaries of the
focus area were revised, identifying potentially non-prospective segments.

In order to evaluate the epizootic state of the tularemia focus, the levels of
epizootic activity of the focus, as well as those of carrier density have been defined:
"low", "medium”, "high™ and "peak/extreme".

There has been carried out a quantitative study of the biocenotic composition of
the focus and the epizootic process during the outbreak of tularemia, as well as a
specification of the role of carriers and vectors of the pathogen.

It has been found out that the basis of the ecosystem of the tularemia focus in the
southeastern region of Armenia is the common vole - Microtus arvalis (PALLAS, 1779),
whose density undergoes cyclical changes (14-fold in the mountain steppe zone, 27-fold
in the high mountain zone) without pronounced periodicity which comes to prove that the
ecosystem of the focus is unstable and under the influence of many biotic and abiotic
factors.

There have been defined factors influencing the number of common voles- the
main carrier of the tularemia pathogen and the dynamics of epizootic activity of the
focus, as well as the patterns of change. There has been shown the influence of global
climate change on the alterations in the number and density of the common voles; an
increase in temperature and climate drying have a negative effect on the number of
common voles.
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At the same time, global warming has not affected the epizootic activity of the
tularemia focus.

A spatiotemporal system for forecasting the activity of the tularemia focus has
been set up for the purposeful search of epizootics and the implementation of short-term
(for 1-2 years) preventive measures.

It has been shown that the probability of registering tularemia epizootics in
16.7% of the area of the natural focus of tularemia in the southeastern part of Armenia is
low, and the intensity of research can be reduced.

It has been confirmed that epizootics often occur just before or at the beginning
of a decline in the density of common voles, whereas human infection is accounted for by
epizootically active areas, as well as the years when tularemia epizootics were registered.

Based on the results of the carried-out work, it is possible to offer favorable areas
for further research of the tularemia focus in the southeastern part:

« clarification of the biocenotic composition of the focus and quantitative study of
the epizootic process in tularemia, the role of certain types of carriers and vectors of the
pathogen;

* monitoring the impact of global climate change on the state of the outbreak;

« creation of a spatio-temporal system of forecasting for the activity of a
tularemia focus, aiming at realizing a targeted search for epizootics and taking preventive
measures.

The possibility of spatio-temporal short-term prediction of tularemia focus
activity has been introduced. There has been worked out a 1-2-year forecasting system
which makes it possible to predict the epizootic activity of the tularemia center in the
southeast of Armenia with 75-100% accuracy.

The gained outcomes and developments will contribute not only to the south-
eastern territory of Armenia, but also to the purposeful search for other foci of tularemia
in the republic, as well as other especially dangerous natural-focal infections (in
particular, plague, CCHF, etc.), to increase the effectiveness of epidemiological control,
and to plan preventive measures.
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