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AHHOTALIUA
B cTaTbe NMPUBENEH aHAJIU3 CYUECTBYIOIIUX IOJI-
XOJZ0B K OlleHKe IMOTEHIINAJbHOTO SKOHOMUYECKOTO
3HAUEHUS BPEIHbIX OPraHu3MOB (HACEKOMBIX U KJIe-
mieil) Ipy IIPOBEIeHNN aHaln3a GUTOCAHUTAPHOTO
pucka. ITokazaHa HEJJOCTaTOYHOCTbh CYIIEeCTBYOOUIEH
MEeXIYHAPOIHON U OTeUEeCTBEHHOU MEeTONNYECKOM
OCHOBHBI [IJIS IIPOBEIEeHUS TaKOU OlleHKU. [IpoBeeH
aHaJu3 NPUMEHUMOCTU M TOYHOCTH MMEIOI[MXCS
MEeTOJOB OlleHKU. [ToKkaszaHa HamboJbIIas MPaKTu-
YyeckKas IIPUMEHUMOCTb METOLa COCTAaBJIEHMS Ya-
cTuuHOU hmHaHCOBOM cMeThl (partial budgeting). Ha
OCHOBE CYIIECTBYIOUIMX METOMOB M MTPAKTUK TIPe-
JIOXKE€HA YCOBEPIIEHCTBOBAaHHAs METOJAUKA, KOTOPas
YUYUTBIBAET SMIIUPUYECKUE TaHHbIE O BDEJIOHOCHOCTHU
HaCeKOMBIX U KJIelllel AJI CeJIbCKOX03IMCTBEeHHBIX
KYJIbTYP U BEPOSITHOCTDb aKKJIMMaTU3aIluu (TPUHU-
MaeMyH KaK IIPUTOJJHOCTD YCJIOBUIL), OTIpeeIeHHYI0
B COOTBETCTBUU C MAaTEMAaTUYECKOM MOJIEJIbIO TTIOTEH-
LIM1aJIbHOTO apeaJja Buaa. JJaHHbIH I101X01 060CHOBAaH
06'beKTUBHOM KOPPEJSIIuei MeXXay BPeJIOHOCHOCTHIO
¥ YMCJIEHHOCTBIO BPEJIUTENIEH, B CBOIO OUepeb, 06yc-
JIOBJIEHHOU TIPUTOIHOCTHIO YCIOBUH cpexbl. [Ipemio-
JKeH MOJIXO0J K KaueCTBeHHO! OIleHKe IIOTeHIINab-
HBIX DKOHOMHUYECKUX ITOTEPb Ha OCHOBE COOTHECEHUST
pacueTHBIX MOKa3aTeJiell TOTeHIINaJIbHOTO yiep6a
¥ BaJIOBOT'O BHYTPEHHETO MPOJIyKTA B 30HE aHAIM3a
¢uToCaHUTAPHOTO pUCKA. V3JI0)KeHHAsT MeTOLUKa
T03BOJIIET 3HAUUTENHHO IOBLICUTD JOCTOBEPHOCTD
Y TOYHOCTDb OII€HKHU ITIOTEHIIMAJbHOI0 SKOHOMUUE-
CKOTO 3HAUEHMS IMOTEHIIMAJbHO OITACHbBIX BUJOB Ha-
CEeKOMBIX U KJIEIIEH IIPU IIPOBeIeHnY aHaau3a PuTo-
CAaHUTAPHOTO PUCKA, COOTBETCTBYET TPeOGOBAHUAM
3aKOHOJATEJNIbCTBA U METOJUYECKUX NOKYMEHTOB
B chepe KapaHTHMHA PacCTeHUU WM MaTeMaTUYECKU
SKBUBAJIEHTHA METOIaM OLIEHKHM, IIPUMEHSIBIINMCSI
paHee B MpakTUKe aHAMU3a GUTOCAHUTAPHOTI'O PUCKa
B Poccutickoit ®emepaiiuu. OTMeUYeHbl IEPCIIEKTUBbI
IaJIbHEUIIEr0 YCOBEPIIEHCTBOBAHUS METOJOB OIleH-
KU HETaTVMBHOTO BO3/IEMCTBUS BPEIHBIX OPTaHU3MOB
MIpU IIPOBeAeHUN aHaau3a PUTOCAHUTAPHOTO PUC-
Ka Ha OCHOBe 6oJiee IeTalM3UPOBAHHBIX MoOejel
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ABSTRACT
The article provides an analysis of existing approach-
es to assessing the potential economic significance of
pests (insects and mites) when conducting pest risk
analysis. The insufficiency of the existing international
and Russian methodological framework for conduct-
ing such an assessment is shown. The applicability and
accuracy of available assessment methods were ana-
lyzed. The greatest practical applicability of the meth-
od of drawing up partial budgeting is shown. Based on
existing methods and practices, an improved metho-
dology has been proposed that takes into account em-
pirical data on the harmfulness of insects and mites
to agricultural crops and the adaptation probability
(taken as the suitability of conditions), determined in
accordance with a mathematical model of the poten-
tial species distribution. This approach is justified by
an objective correlation between harmfulness and the
number of pests, in turn determined by the suitabi-
lity of environmental conditions. An approach to the
qualitative assessment of potential economic losses is
proposed based on the correlation of calculated indi-
cators of potential damage and gross domestic product
in the pest risk analysis area. The presented methodo-
logy can significantly increase the reliability and accu-
racy of assessing the potential economic significance
of potentially dangerous species of insects and mites
when conducting pest risk analysis, meets the require-
ments of legislation and methodological documents
in the field of plant quarantine and is mathematically
equivalent to assessment methods previously used in
the practice of pest risk analysis in the Russian Federa-
tion. Prospects for further improvement of methods for
assessing the negative impact of pests when conduct-
ing pest risk analysis based on more detailed models
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CeJIbCKOX035IICTBEHHOTO MPOM3BO/ICTBA U HSKOHOMU-
YeCcKUX B3aUMOCBSI3EN.

Knrouesvie cnosa. KapaHTUH pacTeHUWU, aHAJIU3
(uTOoCaHUTAPHOrO PUCKA, BPeHble OPTaHU3MBbI, Ha-
CEeKOMble U KJIEL[M, SKOHOMUYECKOe 3HaueHue, IIpo-
THO3MPOBaHUE.

BBEJEHUE

COOTBETCTBUU C MeXIyHapOAHOMI
KOHBEHIIVEN 110 KapaHTUHY U 3alUTe
pactenuii (MKK3P) ee cTOpOHBI 06s5-
3yIOTCS MCIIOJIb30BaTh JINIIb Te (PUTO-
caHWUTapHBIE MEPbI, KOTOPblE UMEIOT
JIOCTaTOYHOE TeXHUYecKoe 060CHO-
BaHUe. B cBoOW0 ouepenb, MOJ TaKUM
060CHOBaHUEM B TEKCTE€ KOHBEHIIUU
TIOHWMAETCS aHaInu3 (GUTOCAHUTAPHOTO prucka (ADP)
(unu «Ipyroe cpaBHUMOE U3yYeHUE U OIleHKa MMe-
omeics HaydHoM mHbopManuu»). TakuM o6pasom,
COIJIACHO MeXyHapOoAHOMY 3aKOHOZATeJIbCTBY ADP
SIBJIgETCS TIEPBUYHBIM U Haubojee BaKHBIM IOKY-
MEHTOM B obecredeHUY (UTOCAHUTAPHOU Gesomac-
HOCTH.

CrpykTypa ADPP omnucaHa B MexAyHapOLHOM
cTaHzapTe o purocaHuTapHbIM MepaM (MCOM Ne 2).
OIHOM M3 IBYX KJIIOUEBBIX €€ YacTel ABJISIETCS ITall
OlLleHKY PHCKOB, HA OCHOBE Pe3yJIbTaTOB KOTOPOTO
MIPUHUMAETCS pellleHre 0 Heo6X0IUMOCTH TIpUMe-
HeHUsd QUTOCAHUTAPHBIX Mep U 06 UX XapaKTepe.
B yacTHOCTM, UMEHHO Ha 3TOM 3Talle JIeJlaeTCs BhIBO/,
0 COOTBETCTBUM aHAJIU3UPYEMOTO OPTaHU3Ma OCHOB-
HOMY KPUTEPUI0 KADAHTUHHOTO BPEAHOI'0 OPraHM3Ma
B onpezeneHny MKK3P: «BpeHbIY OpraHuaM, umern-
WUl NOMeHYUaIbHOE IKOHOMUYECKOE 3HAYEHUE IJIS 30HBI,
TIOIBEPYKEHHOM OTIACHOCTH, B KOTOPOU OH ITOKA OTCYT-
CTBYeT UJIU IIPUCYTCTBYET, HO OTPaHUYEHHO pPacIpo-
CTPaHEH U CJIY>KUT 06'beKTOM 0(pUITNATBbHOM 60PBHObI».

BMmecTe ¢ TeM MeTOIUYeCKIE OCHOBBI 3TOU YacTu
paboT ocTamTCcs HeLOCTATOUHO NpopaboTaHHBIMU.
MexayHaponubii ctaggaptT (MCOM N2 11) comepKuT
JINIIb TIepevrciieHre MEeTO/I0B KOJIMYEeCTBEHHOI'O aHa-
JIM3a SKOHOMUYECKOT0 BozzekcTBus (pasmen 2.3.2.3
«AHaJIUTUYECKME METOIbl») C BeCbMa KPAaTKUM UX
onucanueM. Crenyrwomuil pasgen (2.3.2.4 «He Top-
TOBBIE U DKOJIOTUYECKUE TIOCJIENCTBUS») IIpeaycMma-
TPUBAET BO3MOXXHOCTD MPUBIUBUTENIbHONU OIeHKN
«C TIOMOIIbI0 COOTBETCTBYHOIETO HEPBIHOUYHOI'O Me-
TOZA OLIEHKU» 3KOCUCTEMHBIX U COIIMAJIbHBIX I10-
CJIeICTBUY aKKJIMMATU3aluKU BPEJHOTO OpraHu3Ma.
B 3akjIroueHMe CTaHLapT OTMeYaeT Heo6X0AUMOCTh
«II0 BO3MO>XHOCTH» BBIPA3UTh SKOHOMUUYECKNE I10-
CJIEICTBUS B IEHE)KHOM BBIPAKEHUM.

Ony6smkoBaHHas B 2018 r. EBPOITEICKUM COIO-
30M METOJMKA KOJIUUYeCTBEHHOTO aHajiu3a GUTo-
canuTapHoro pucka (EFSA, 2018) onmuchiBaeT OIeH-
Ky TIOTEHIIMAJIbHOTO S3KOHOMUYECKOT'0 BO3JIeCTBUS
enre 6osee nmpubau3uTeabHO (pazzen 3.3.3.4 Impact):
«Mopenu BO3elCTBUSA 00BIYHO IIPEACTABISIOT COGOM
MPOCTBIE 3aBUCUMOCTH «Z103a — 3P PEKT», B KOTOPBIX
«Z103011» IBJISIETCS YUCIEHHOCTh BPEJHOTO OpTraHu3Ma,

of agricultural production and economic relationships
are noted.

Key words. Plant quarantine, pest risk analysis,
pests, insects, mites, economic significance, forecast-
ing.

INTRODUCTION

ccording to the International Plant Pro-

tection Convention (IPPC), its parties un-

dertake to use only those phytosanitary

measures that have sufficient technical jus-

tification. In turn, such justification in the
text of the convention is understood as pest risk ana-
lysis (PRA) (or “other comparable examination and as-
sessment of available scientific information”). Thus,
according to international law, the PRA is the primary
and most important document in ensuring phytosani-
tary safety.

The PRA structure is described in the Internation-
al Standard for Phytosanitary Measures (ISPM No. 2).
One of its two key parts is the risk assessment stage,
based on the results of which a decision is made on
the need to apply phytosanitary measures and their
specific character. In particular, it is at this stage that
a conclusion is made about the compliance of the ana-
lyzed organism with the main criterion of a quarantine
pest in the IPPC definition: “a pest of potential economic
importance to the area endangered thereby and not yet
present there, or present but not widely distributed
and being officially controlled”.

However, the methodological foundations of this
part of the work remain insufficiently developed. The
international standard (ISPM No. 11) contains only a
list of methods for quantitative analysis of economic
impact (section 2.3.2.3 “Analytical techniques”) with a
very brief description of them. The next section (2.3.2.4
“Non-commercial and environmental consequences”)
provides for the possibility of approximating, “with an
appropriate non-market valuation method”, the eco-
system and social impacts of pest establishment. The
standard concludes by noting the need to express eco-
nomic consequences in monetary terms “where pos-
sible”.

The Guidance on quantitative pest risk assess-
ment published in 2018 by the European Union
(EFSA, 2018) describes the assessment of potential
economic consequences even more roughly (Section
3.3.3.4 Impact): “Models for impact are usually simple
dose—effect relationships, in which the ‘dose’ is the
abundance of the pest and the ‘effect’ is the plant
response in terms of yield or quality”. Methods for
constructing such models are not described in the
manual.
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a «a3(exToM» — peakIusg PacTeHU B BUJIe YPOXKali-
HOCTH WK UX KauecTBa». CII0OCOOBI IIOCTPOEHMS TAKUX
MozeJiel B PyKOBOZCTBE He ONUCAHBI.

CymiecTBytomias B Poccuiickoit denmepaiiuu opu-
IyajbHasg METOIVKA OCYIIECTBIEHUS aHaIM3a (PUTO-
CAaHUTAPHOTrO pUCKa (IpuKa3 MuHcenbxo3a Poccuu
oT 5 ¢eBpasnsg 2018 r. N® 46) He IpeaycMaTpUBaeT
KaKo#-1160 KOJIMYeCTBEHHOM OIIEHKY DKOHOMUYECKO-
r0 3HAYEHUS BPeSHOTO OpraHu3Ma, OTPaHUYNBAACDH
KaueCTBEHHOU OIeHKOM BO3/EUCTBUSA I10 PAMY mapa-
METPOB II0 IIKaJie «HeOOJbINOE, CPeHee, 6OJIBIITOE.

TakuM o6pasoM, Ha CErOmHSIIHUUN JeHb HET
HU OTE€YECTBEHHBIX, HYI MEXIYHAPOAHBIX CTAHAPTOB
VIV PYKOBOZISIIUX JOKYMEHTOB, COIEPIKAIIUX TEXHU-
YyecKoe OIMCaHKe CII0OCOO0B KOJIUUYECTBEHHOM OIIeHKU
MOTEHIIMAJIbHOTO HEraTUBHOTO SKOHOMUYECKOI'0 BO3-
IelcTBUS BPEMHOr0 opraHuama B pamkax ADP. 3To
MIPEJCTaBIISIET OOJIBIIYIO CIIOXKHOCTD JIJIS TTIOATOTOBKY
A®P xak He0OX0IMMOTO TEXHUUECKOr0 000CHOBAHU
puTOCAHUTAPHBIX MEP.

MATEPUAJIbBI U METO/IbI

Pa6oTa ocHOBaHa Ha aHaJi3e UMEIIIUXCS JIUTepa-
TYPHBIX UCTOYHUKOB U [IPAKTUKU BBINIOJNHEHUA ADP
BO BcepoccuiickoM IieHTpe KapaHTUHA pacTeHUN.
Anpobanus nNpemjioKeHHbIX METOJIOB U IIPUEMOB
IpoBeJleHa B paMKax ITPOJOJDKEHMA HauaThIX B 2022 T.
(TpebennukoB, Kymakosa, 2022) paboT 10 OleHKe
pHUCKOB AJist Tepputopum Poccutickoit demepaiiuy,
CBSI3aHHBIX C BOBMOXXHBIM ITPOHUKHOBEHUEM U pac-
NPOCTPAaHEHUEM MHOTOSITHOTO BPEAUTEIISI — aMePU-
KaHCKOT'0 KOPUYHEBOTO KJiona Euschistus servus (Say,
1832) (Insecta: Heteroptera: Pentatomidae), Immpoxo
pacmnpocTpaHeHHOTO B CeBepHOM AMeEPUKe, C UCII0JIb-
30BaHMEM paHee pa3paboTaHHON MO ITOTEeHIIN-
aJILHOTO apeaJia BUa. JIJis IIpoBeIeHUS HE06X0OUMbIX
pacyeToB IIPUMEHIJIUCH CTAHLAPTHBIE CPEJICTBA ITPO-
rpaMMHOTO obecmieueHust Microsoft Excel.

PE3VJIBTATBI U OBCYKJEHHNE

B CBSI3U C Te€M, UTO XapaKTep BO3LEUCTBUS BPEIHbBIX
OpPraHM3MOB Ha PacTeHHUS 3aBUCUT KaK OT GMOJIOTHU-
YeCKMX 0COGEHHOCTEN caMUX BPeIHbIX OPTaHU3MOB,
TaK 4 0T 0cObeHHOCTEN PaCTEHUN-X0349€B U UX KYJIb-
TUBUPOBaHUS, pa3paboTka YyHUBEPCAJIbHOTO METO/A
OIIeHKHU MOTEeHIIMAJIbHOM CTEeIIeHU BO3IeHCTBUS eBa
JI TIpeJICTaBJsIETCSI BO3MOXHOU. TakuM 06pa3omM,
IPUBeJIEHHbBIE HUIKE PE3YJIbTAThI U BBIBOJBI OTHOCSITCS
TOJIBKO K BPEAUTENISIM (HACEKOMBIM U KJIEIaM) CeJib-
CKOXO3SIMCTBEHHBIX KYJIBTYP U UX MPOAYKIINU. OlleHKa
MOTEeHIINAJbHOTO SKOHOMUYECKOTr0 3HAUEHUST UHBIX
TPYIIIT OPTaHU3MOB (BpeUTENIH Jieca, BO30OYAUTENH 3a-
0oJieBaHMI PAaCTEHUH 1 TaK JaJjiee) He BXOAMJIa B 3a/1a-
UM UCCIEI0BAHMS 1 MOXKET ITIOTPe60BaTh IPUMEHEHUS
WHBIX TIPUEMOB U METOZOB.

OCHOBHBIMU 3aJavyaMy HCCJIeIOBaHUS ObLIK
yCTaHOBJIeHUE Hambojiee COBPEMEHHBIX U ITEPCIIEK-
TUBHBIX TPAKTUK OLIEHKY MOTEHIINAJIbHOTO 9KOHOMU-
YeCKOTO 3HAUEeHUS BPeNUTEeIel CeJibCKOX03IMCTBEH-
HBIX KYJIBTYP U UX anpobaiius Ha npumepe E. servus.

KpaTku#t 0630p BO3MOXXHBIX TEXHUK 3KOHOMU-
YeCKOU OLleHKU MNPHU IIPOBEeIeHUU aHajau3a (PUTO-
CAaHMUTAPHOTO PUCKA, TIepPeUYeHb KOTOPhIX IPUMEPHO
COOTBETCTBYET aHAJIMTUUYECKUM METO/IaM, IIepeync-
JeHHbIM B MC®M N2 11, naH B cTaThe Tapeka Conu-
MaHa ¢ coaBTropamu (Economic..., 2010). B pa6oTe

The official methodology for PRA existing in the
Russian Federation (Order of the Ministry of Agricul-
ture of Russia dated February 5, 2018 No. 46) does not
provide for any quantitative assessment of the pest
economic importance, limiting itself to the impact
qualitative assessment by the parameters on the scale
of “small, medium, large.”

Thus, to date, there are no Russian or internation-
al standards or guidance documents containing tech-
nical descriptions of techniques to quantify the poten-
tial negative economic impact of a pest within the PRA
framework. This poses a great challenge to the PRA
preparation as the necessary technical justification
for phytosanitary measures.

MATERIALS AND METHODS

The paper is based on the analysis of available litera-
ture sources and the PRA practice at FGBU “VNIIKR”.
The testing of the proposed methods and techniques
was carried out as part of the continuation of work
launched in 2022 (Grebennikov, Kulakova, 2022) to
assess risks for the territory of the Russian Federation
associated with the possible introduction and spread
of a polyphagous pest — brown stink bug Euschistus ser-
vus (Say, 1832) (Insecta: Heteroptera: Pentatomidae),
widespread in North America, using a previously de-
veloped model of the potential species distribution.
To carry out the necessary calculations, standard Mic-
rosoft Excel software was used.

RESULTS AND DISCUSSION

Due to the fact that the pest impact on plants de-
pends both on the pest biology and the host plants
and their cultivation, developing a universal method
for assessing the potential impact degree is hardly
possible. Thus, the results and conclusions below ap-
ply only to insect and mite pests of agricultural crops
and their products. Assessing the potential econom-
ic importance of other groups of organisms (forest
pests, plant pathogens, etc.) was not among the objec-
tives of the study and may require other techniques
and methods.

The main objectives of the study were to establish
the most modern and promising practices for assess-
ing the potential economic importance of crop pests
and their testing using the example of E. servus.

A brief overview of possible economic assess-
ment techniques for conducting pest risk analysis,
the list of which roughly corresponds to the analytical
methods listed in ISPM No. 11, is given in the article
by Tarek Soliman et al. (Economic..., 2010). Soliman’s
work compares their capabilities, as well as the data,
methods and skills of the performers required to use
them. In our opinion, the method of drawing up partial
budgeting can be considered the minimum necessary
and basic, since to use all other techniques, the perfor-
mers should have economic training as a prerequisite.
The essence of the method is to simply calculate the
difference in profits and costs in the current situation
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ConmMaHa TIpUBENEHO CPAaBHEHNE X BO3MOXXHOCTEH,
a Takxe TpebyeMbIX IJIsT MCIIOJb30BaHUS JJAHHBIX,
METOJIOB ¥ HAaBBIKOB MCITOJHUTEJEH paboT. Ha Ham
B3TJISA]T, MUHMMAJIbHO HEOGXOJUMBIM Y OCHOBHBIM MO-
JKEeT CUMTAThCS METOJ COCTaBJIEHUS YaCTUYHOU (hu-
HaHCOBOU cMeThI (partial budgeting), MOCKOIBKY s
WCII0JIb30BAHMS BCEX TIPOUNX TEXHUK HEOOXOLUMBIM
YCJIOBUEM SIBJISIETCS HAJIMUYME Y UCIIOJHUTENEH DKO-
HOMUYECKOH TTOTOTOBKHU. CYIIIHOCTh METOZA COCTOUT
B IIPOCTOM IIOJICUETE Pa3sHUIIbI TPUOBITIENH U 3aTpaT
B TEKyIel cuTyanuu (o aKKJIMMaTU3aluK BPELHOTO
opraHu3Ma) U B IIpefoaaraeMoi (mocjae akKJIuMaTu-
3anum). [Tox mpubsLIbIo B ciryyae ADP rmompasyMeBa-
€TCs B TIEPBYI0 0YePElb CTOUMOCTD ITPOU3BEIEHHOM
TIPOAYKIINY TTOBPEXK/IaeMbIX PAaCTEHU, IO 3aTpaTa-
MU — PACXOZbl HA MEPOTIPUSITHS TI0 3aIUTE PACTEHUHN
OT BO3JEUCTBUS aHAJIM3UPYEMOTr0 OpraHuaMa. ITOT
MEeToJ, He TIpefycMaTPUBAEeT IOACYeTa KOCBEHHBIX
SKoHOMUYECKUX 3 (EeKTOB (M3MEHEHUHN SKOHOMUYUEe-
CKOTO PaBHOBECHSI) IO BIUSHUEM MIPSIMOTO yiep6a.

B mpakTuke KapaHTWHA pacTeHU# B Poccuiickon
denmepalyy TakXKe MPUHITO UCIIOJIb30BAHIE METO/A
¢uHaHCOBOM cMeThI B ontcanuu A.C. BacioTuHa U €o-
aBTOpOB (2001) 1 K.A. [TepeBepTuHa (2006). CyIIHOCTb
JIaHHOU peanus3alyy MeToJla COCTOUT B pacyeTe 3KO-
HOMUYECKUX MoTeph (R) Ha OCHOBE HECKOJIbKUX TTOKA-
3atesieit: C (1leHa eqUHUIIBI TPOAYKIIUY), V (BaJIOBOM
c6op nponykiun), K (koahGuIieHT moTepu yposkas),
S, (mnomazns 3apaxkeHus), S (IoceBHad ILIOWA/E), T
R COOTBETCTBYET CTOMMOCTH yPO’Kast, TOTEPSIHHOTO
B Pe3yJIbTaTe BO3/IEHCTBUS BPEJHOTO OPTaHU3Ma.

OCHOBHBIM HEJIOCTAaTKOM YKa3aHHOTO METO/Ia SB-
JISIETCSI TIPOU3BOJIbHBIN KOHCTAHTHBIN XapaKTep KO-
s dunuenTa rmorepu ypoxkas (K) mjis Bcel miomanu
3apaxkeHus (S,), XOT YUCIEHHOCTb ¥ BPeJJOHOCHOCTD
BPEAHbIX OPTAaHU3MOB OUEBUIHO ABIAIOTCSA JUHAMU-
YEeCKUMU TTOKA3ATESIMY, 3aBUCAIUMY KaK OT CIToco6a
¥ TIPUEMOB BO3/IeJIbIBAHUS KYJIbTYPbI, TAK U OT a6UOTH-
YeCKUX U GUOTUYECKUX ITapaMeTPOB CPELbL.

CylnecTBYIOT COBpeMeHHbIe MaTeMaTU4YeCKuUe
METO/bI MOZEIUPOBAHUS TIOTEPH YPOXKasi IyTeM op-
MUpOBaHUA «Ipodunsa moBpexmenuii» (Aubertot,
Robin, 2013; Injury..., 2013; Savary, Willocquet, 2014).
OnHaKo, B ciiyyae aHaim3a GUTOCAHUTAPHOTO PUCKA
nis 6ojiee WU MeHee OOIIMPHON TePPUTOPUH, IIPU
WCIIOJIb30BAHWY JAHHBIX METOJIOB UMEITCS JIBE CY-
IIECTBEHHBIE TPYILHOCTH.

1. «IIpousb TOBPEXAEHUI» CTPOUTCS B 3aBU-
CUMOCTHU OT YCJIOBUY CEJIbCKOX03ANUCTBEHHOT'O ITPOM3-
BOJICTBA, BKJIIOUAIOIINX HE TOJBKO arpOTEXHUYECKUE
(CpoKu ¥ BUIBI IPOBEEHUS PaboT, B TOM YKCJIE TTPU-
MeHeHUe CPEJICTB 3alIUTHI PACTEHUI), HO M arPOKJIN-
MaTHYecKure (XoJl TEMIIepPaTyp, KOJMUYECTBO 0CAIKOB
U TaK Jajee) 0CO6EHHOCTH, a TaK)Ke B3aMMOIeiCTBUE
BPEIHBIX OPTAHU3MOB U X AHTAaTOHUCTOB B arpo-
nenose (Modelling..., 2017; Savary, Willocquet, 2014).
[Tpu 3HAYUTETHBHOM TEPPUTOPHUATHHOM OXBATE TaKast
3a/lavya MOXET ObITh PellleHa TOJbKO KilacCuduKaIim-
el TePPUTOPUY U XO3SUCTB I10 YKa3aHHBIM BBIIIE OCO-
GEHHOCTSIM U MOJIEJIMPOBaHUEM TTPOMUIIA HE3ABUCUMO
JLJTS KQKZOT0 KJtacca.

2. «IIpocunb Bpenurensi» (CiocobHOCTb BUIA
MIPUYUHUTD ONpPeleNeHHbINl yinep6 B KOHKPETHBIX
YCJIOBUSX) B TAKUX MOJEJISIX OMPENENIeTCs SMITUPU-
YEeCKUM ITyTeM — I10 CTATUCTUYECKUM JaHHBIM O (hak-
TUYECKU HAaHOCUMOM UM yliep6e B CXOIHBIX YCIOBUIX

(before the adaptation) and in the expected one (after
the adaptation). In the case of PRA, profit means pri-
marily the cost of the produced products of damaged
plants, and costs mean the costs of measures to protect
plants from the effects of the analyzed organism. This
method does not provide for the calculation of indirect
economic effects (changes in economic equilibrium)
under the influence of direct damage.

In the plant quarantine practice in the Russian
Federation, it is also common to use the financial
estimate method as described by A.S. Vasyutin et al.
(2001) and K.A. Perevertin (2006). The essence of this
method is to calculate economic losses (R) based on
several indicators: C (unit price), V (gross yield), K
(harvest loss coefficient), S, (infestated area), S (sown
area), where R corresponds to the value of the crop
lost due to the pest.

The main disadvantage of this method is the arbi-
trary constant nature of the harvest loss coefficient (K)
for the entire infested area (S,), although the number
and harmfulness of pests are obviously dynamic indi-
cators, depending both on the method and techniques
of crop cultivation, and on abiotic and biotic parame-
ters of the environment.

There are modern mathematical techniques for
modeling crop losses by forming a “damage profile”
(Aubertot, Robin, 2013; Injury..., 2013; Savary, Willoc-
quet, 2014). However, in case of PRA for a more or less
extensive territory, there are two significant handicaps
when using these methods.

1. The “damage profile” is made up depending on
the conditions of agricultural production, including not
only agrotechnical (timing and work types, including
the use of plant protection products), but also agrocli-
matic (tfemperature variation, amount of precipitation,
etc.) features, as well as interaction between pests and
their antagonists in agrocenosis (Modelling..., 2017;
Savary, Willocquet, 2014). With a significant territorial
coverage, such a problem can only be solved by clas-
sifying the territory and farms according to the above
features and modeling the profile independently for
each class.

2. The “pest profile” (the ability of a species to
cause certain damage in specific conditions) in such
models is determined empirically — based on statisti-
cal data on the damage it actually causes under simi-
lar conditions (Aubertot, Robin, 2013; Savary, Willoc-
quet, 2014). For widespread pest species, this value
can vary widely. However, its extrapolation based on
the principle of territories conditions similarity where
the species is currently absent (in the PRA area) will
be speculative and introduce additional error into the
assessment.

For these reasons, the use of existing methods for
modeling crop losses during PRA requires their signifi-
cant adaptation. Such adaptation and its practical test-
ing can make an important contribution to improving
PRA techniques. However, due to the complexity and
labor-intensive nature of this task, it can only be solved
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(Aubertot, Robin, 2013; Savary, Willocquet, 2014). [lis
IIUPOKO PACIPOCTPAHEHHbBIX BUIOB BPEJHBIX Opra-
HU3MOB 5Ta BEJIMUMHA MOXKET K0JIe6aThCS B ITMPOKUX
npenenax. [Ipy 5TOM ee SKCTPATIONAIUSA 10 TTPUHITAITY
CXOJICTBA HA YCJIOBUS TEPPUTOPUH, Ile BUJ B HACTOSI -
mee BpeMsi OTCyTCTBYeT (B 30He ADP), 6yieT HOCUTh
CIIEKYIATUBHBIN XapaKTep U BHOCUTD JIOTIOJTHUTENb-
HYI0 TIOTPEITHOCTD B OILIEHKY.

B cuity yka3aHHBIX IPUYNH IPUMEHEHUE CyIIe-
CTBYIOIIUX METOJ0B MOJIEJIUPOBAHUS ITOTEPH YPOXKasT
npu npoBeseHun ADP TpebyeT UX 3HAUYUTEIbHOMU
amantanuy. Takas amanTalus U ee IIpaKTudecKas
ampobaIrysa MOTYT BHECTU Ba)XHBIM BKJAJ B COBEp-
IIEHCTBOBaHUE METO/IOB aHa/IM3a (UTOCAHUTAPHOTO
pucka. OJHAKO, B CBSI3U CO CJIOXKHOCTBIO U TPYIOEM-
KOCTbIO 3TOM 3a/1a4H, OHA MOXKET ObITh PellleHa TOJIbKO
B PaMKaXx OTIeJbHOW KOMITJIEKCHOW HayYHO-UCCIIENI0-
BaTeJIbCKOM PabOTHI.

C mpaKTUYEeCKOU TOUKU 3PEHUS B HACTOSIIEe
BPEMS €UHCTBEHHBIM JIOCTYITHBIM U 000CHOBAHHBIM
METOIOM IIOCTPOEHYS MOJEJIM ITOTEHIINAJIbHOI'0 Hera-
TUBHOTO BO3[IeHICTBUI HACEKOMBIX U KJIelllell B 30He
ADP gBiisseTcsa coueTaHMe METOJla COCTaBJIEHHUS Ua-
CTUYHOY (PMHAHCOBOUM CMETHI, 3aBUCUMOCTH «Z[03a —
9 HEKT» U CTATUCTUYECKY IOCTOBEPHOUM BEPOSTHO-
CTV aKKJMMaTu3aliuu Bujga B 30He ADP (c yueTom
JIIOCTYITHOCTY KOPMOBBIX pecypcoB). [Ipu 3ToM MeTof,
(opMUPOBAHUSI MOJIENIY TOTEHITUAIBHOTO HETATUBHO-
T'0 BO3EWCTBUS CTPOUTCS C UCII0JIb30BaHUEM (haKTU-
YeCKUX JaHHBIX O BDeIOHOCHOCTH B 30HE PacIIpoCcTpa-
HeHUSs BUA.

[IpUMEeHUMOCTD 3aBUCUMOCTU «ZI03a — 3DPHeKT»
060CHOBaHA MPAKTUKON 3alIUThI PACTEHUN. B MOHO-
rpaduu B.A. 3axapeHKo 1 coaBTOPOB (1985) puBeeH
0630 MOJXOIOB K OMPeNeeHNI0 ITOPOoTa 9KOHOMUYE-
CKOU BPEIOHOCHOCTH — «IIJIOTHOCTY TIOTYJISIIINY BPEI-
HBIX OPTaHM3MOB, KOTOPAas BbI3bIBAET ITIOTEPH YPOXKas,
paBHbBIE B CTOMMOCTHOM OIIEHKE pacxojlaM Ha 3alluT-
Hble MeponpuaTusg». COBpeMeHHble MaTeMaThuue-
CKMe MEeTObI MOZEIMPOBAHMS IIOTEPD YPOKasT TaKXKe
paccMaTpuUBalOT IIOTEPU OT BpeauTesiel (HaCeKOMBIX
¥ KJIellleli) KaK IPOIOPIIMOHAaIbHbIE Macce MJIN YKC-
JIEHHOCTHY MOMYJISAIIMY B Ipezeiax arpoieHosa (Mo-
delling..., 2017). TakuM 06pa3oM, Mbl UMEEM OCHOBaHUS
UCXOIUTD U3 UCTUHHOCTU KOPPEJISAIIUYN MEX/LY YUCIIEH-
HOCTBIO BPEeIVTENS ¥ HAHOCUMBIM UM yIIep6oM.

B cBOM0 0Uepeb, TOTEHIIMAIbHAS YMCIEHHOCTD
(IJIOTHOCTB) MOMYJSAIMY CBSI3aHA C IIPUTOHOCTHIO
9KOJIOTUYECKUX YCIOBUM — UX COOTBETCTBUEM Tpe-
6oBaHUSM BUJA (SKOJOTUUECKOMY ONITUMYMY). bes-
YCJIOBHO, TIOIYJISIITAY KUBBIX OPTAHU3MOB SBJISIOTCS
CJIOKHBIMY OTKPBITBIMU CHCTEMAMU, JUHAMUKA KO-
TOPBIX OTNIPEAENIIETCI MHOTUMH (DaKTOPaAMU U MOXKET
OBITH OCTOBEPHO OITMCAHA JIUIIb CJI0XKHBIMU MaTe-
MaTUYEeCKUMU 3aBUCUMOCTAMU (PU3HWYEHKO, Py-
6uH, 1993). [Ipu 5TOM TOUHBIN IPOTHO3 BCEH CUCTe-
MBI (DAKTOPOB B HOBBIX [IJIS BUJIA YCJIOBUSIX €/IBa JIX
MpaKTUYeCKH BO3MOXXeH. OJHaKO, paBHOMepHAas
YUCJEHHOCTh U BPEJOHOCHOCTh BUA B ITpefesiax
BCEU 30HBI, ITOJBEPKEHHON OMAaCcHOCTH, IIPeACcTaB-
JITIOTCSI CTOJIb )K€ MAaJIOBEPOSITHBIMY — IT0 MEHbIIeH
Mepe B YCJIIOBUSX OTKPBITOTO 'PYHTA, TOPOJICKUX JIMHO
€CTEeCTBEHHBIX BKOCHUCTEM. B cityuae BpenuTesneil 3a-
LIUIIEHHOTO IPYHTA, HATIPOTUB, 11€JIECO00Pa3HO IIPes-
roJiaraThb PABHOMEPHYIO CITOCOGHOCTh BU/Ia HAHOCUTD
TIOBPEXIEHUS PACTEHUSIM U SKOHOMUYECKUH y1iepo.

within the framework of a separate comprehensive re-
search work.

From a practical point of view, the only current-
ly available and reasonable method for constructing a
model of the potential negative impact of insects and
mites in the PRA area is a combination of the method
of drawing up partial budgeting, the dose-effect rela-
tionship and a statistically significant probability of the
species adaptation in the PRA area (taking into account
the availability feed resources). At the same time, the
method for forming a model of potential negative im-
pact is constructed using actual data on harmfulness
in the area of the species distribution.

The applicability of the dose-effect relation-
ship is justified by the plant protection practice. The
monograph by V.A. Zakharenko et al. (1985) provides
a review of approaches to determining the threshold
of economic harmfulness — “the population density
of pests that causes crop losses equal in value to the
costs of protective measures.” Modern mathematical
methods for modeling crop losses also consider losses
from pests (insects and mites) as proportional to the
mass or size of the population within the agrocenosis
(Modelling..., 2017). Thus, we have reason to assume
that there is a true correlation between the number of
pests and the damage they cause.

In turn, the potential population abundance
(density) is associated with the suitability of environ-
mental conditions — their compliance with the spe-
cies requirements (ecological optimum). Naturally,
populations of living organisms are complex open
systems, the dynamics of which are determined by
many factors and can only be reliably described by
complex mathematical dependencies (Riznichenko,
Rubin, 1993). At the same time, an accurate forecast
of the entire system of factors in conditions new to
the species is hardly possible in practice. However,
uniform abundance and harmfulness of the species
throughout the entire endangered area seem equally
unlikely, at least in open ground conditions, urban or
natural ecosystems. In the case of protected soil pests,
on the contrary, it is advisable to assume a uniform
ability of the species to cause damage to plants and
economic damage.

A numerical indicator of the living conditions
suitability for a pest can be the probability of its
adaptation, shown by a mathematical model of the
potential habitat and corresponding to the suitability
of environmental conditions (Lisovsky et al., 2020).
Although the linear correlation between this indicator
and the relative abundance of the species is a strong
simplification of the model of the economic impact of
the species, in conditions of significant uncertainty in
the forecast of the population dynamics of the species
in new territories, such a hypothesis can be consid-
ered acceptable. If there is reliable information about
a different nature of this correlation in the species
distribution area, it is possible to use the appropriate
adjustment.
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YrCJIeHHBIM MTOKa3aTeJieM IPUTOJLHOCTH YCJIO-
BUY 1Jis1 06MTaHUS BPEHOTO OPraHu3Ma MOXET CJIy-
JKUTh BEPOSITHOCTD €T0 aKKJIMMaTU3aI1H, IIOKa3aHHAasI
MaTeMaTUYeCKOW MOJIeJIbI0 ITOTEHIIUAJIbHOTO apeaja
U COOTBETCTBYIOIAsA MIPUTOLHOCTHU YCIOBUU Cpelbl
(JImcoBckmit u mp., 2020). XoTa TuHEHHAasI KOPPes-
U MEX/LYy JaHHBIM ITOKa3aTejieM U OTHOCUTEIbHOM
UMCJIEHHOCTBIO BU/IA SIBJISIETCS CUJIbHBIM YITPOIIEHN-
€M MOZIeI 9KOHOMUYECKOT'0 BO3/IeICTBYUS BUA, B yC-
JIOBUSIX 3HAUUTEJIbHON HEOTIpeNesIeHHOCTH IPOrHo3a
MOMYNAIMOHHON NMHAMUKY BH/la HA HOBBIX JIJIST HETO
TEPPUTOPUSIX TAKasi TUIIOTE3a MOXKET CUUTATHCS JOTIY-
CTUMOM. B ciiyyae HaJIUYUSI LOCTOBEPHBIX CBEIEeHUM
00 MHOM XapaKTepe 3TOU KOPPESIIIUU B 30HE PaCIIpo-
CTpaHeHUs BHUA, BOBMOXKHO MCIIOJIb30BATh COOTBET-
CTBYIOIIYI0 KOPPEKTUPOBKY.

KoaduiiveHT moTepu yporkasi B ciryuae aKKJIu-
MaTu3amuy Buna (B YCIOBUAX €T0 SKOJOTUUECKOTO
ONITMMYyMa), BEPOSATHO, B paMKax AD®P MoXXeT GbITh
YCTAHOBJIEH JINIIb 3KCTPATIONAIEN SMITUPUIECKUX
IaHHBIX O BDEIOHOCHOCTH B 30HE PACIPOCTPAHEHUS
Buga. HaubombIIyi0 CIOKHOCTD MPY TaKOW SKCTpa-
TOJISIIUY TIPEeICTABJSIOT CYlleCTBEHHbIE OTIUYNS
3HaUeHUH ITOKa3aTeJiel BPeLOHOCHOCTH BO BpeMe-
HU U ITPOCTPAHCTBE, YTO 3aTPYAHSIET BHIOOD «TUTINY-
HOTO» 3HAUEHUS B ONTUMAJIbHbBIX JJI BU/A YCIOBU-
X IIPYU pejieBaHTHOM AJis 30HBI AOP arpoTeXxHUKe
(BKJITOUAST METO/MbI U CITOCOOBI 3aIlUThI PACTEHUM)
BO3[leJIbIBAHUS KyJAbTYyPbl. OUeBULHO, YTO UCIIOJIb-
30BaHMe B KAUeCTBE IIeCCUMUCTUUYECKOTO CIIeHAPHU
IJis Bcel 30HBI AOP MaKCUMAaJIbHBIX UCTOPUUECKU
U3BECTHBIX MOTEPh YP0oxKas 66170 6bl OUINOOUHBIM.
OnTuMaNbHBIM SBJSETCA IIPUMEHEHNE ITOCTOBEP-
HBIX CTaTUCTUYECKUX JaHHBIX O COBPEMEHHOU Bpeio-
HOCHOCTHY B PerrMoHe ¢ HaubOJIbIIeH YHNCIEeHHOCThIO
BpenuTess. B 3TOM ciryyae BO3MOXHO HUCITOJIb30BaTh
3HaueHue KoapduimeHTa, paBHoe foje hakTuye-
CKUX M3BECTHBIX MOoTephb. OMHAKO, B GOJILIIIOM YUC-
Jie cJIydyaeB TaKue CBeJeHUs OTCYTCTBYIOT. [[aHHBIE
o630pa Oerke (2006) MOKa3bIBAIOT, UTO B YCJIOBUAX
COBPEMEHHOTO CEJIbCKOTO X039MCTBa CPeIHEMUPO-
BBIE TIOTEPU YPOXKAsi OCHOBHBIX KYJIBTYD OT BPeIUTE-
Jel (HaceKOMBbIX U KJIeIel) COCTaBIII0T 0KoJio 10%
(8-15%). laHHbIe II0 peruoHaM B TOI ke paboTe I10-
KasbIBaIOT, UTO MIJI TeppuTopuu Poccuiickoit deme-
panuy MOXeT ObITh ITPUMEHEHO 3TO CPeTHEMUPOBOE
3HaueHue. BripoueM, OHO COOTBETCTBYET BCEMY KOM-
TIJIEKCY BUOB, TIOBPEXAAMIIUX KYJIbTYPY. [I0CKOJIB-
Ky, Kak ObIJIO TTOKAa3aHO BhIIIE, BPeJOHOCHOCTD BUIA
KOPPeupyeT C MJIOTHOCTHIO €0 MOIYJISIINY, MOXHO
0XKUIATh, YTO JOJISI IOTEPh, KOTOPhIE CIIOCOOEH BbI-
3BaTh AaHAJM3UPYEMbIH OpraHu3M, 6yIeT Koppesu-
POBAaTh C €T0 OTHOCUTEJIbHON UYMCIEHHOCTHIO B KOM-
TIEKCEe BPEUTENEN, BO3IEHCTBYIOIINX HA KYJIbTYDY.
B ciyuae eciiv UMeIOTCS TaHHBIE COOTBETCTBYIONIUX
Y4eTOB B 30He PACIPOCTPaHeHUs OpraHu3Ma U ecThb
OCHOBAHU4 IToJiaraTh, YTO B 30He ADP BpepuTenp
OyIleT BXOJAUTHh B COCTAB CXOJHOTO MHOTOBULOBOTO
KOMILJIeKCa, ero yyacTue B IOTePIX yPoXKas MOXeT
OBbITb NIPUOJIUBUTEIBHO OIIEHEHO HAa OCHOBE TaKUX
KOJIMYECTBEHHBIX YUETOB. [IpU OTCYTCTBUY WJIU TIPO-
TUBOPEUYMBOCTHU JAaHHBIX B 30HE PACIIPOCTPaHEHUSI
aHaJIU3UPYeMOro BpeqHOTO opranuama koadduiu-
€HT ITOTEPU YPOXKas B CIydae akKJINMaTU3aAIlluY BUA
(B yCIOBUSIX €T'0 9KOJIOTUYECKOTO OTITUMYMa), 10 MHE-
HUIO aBTOPa, MOXKET OBITh BECbMa ITPUOIU3UTEIHBHO

The yield loss rate in case of the species adapta-
tion (under conditions of its ecological optimum) can
probably be established within the PRA framework
only by extrapolation of empirical data on harmful-
ness in the area of the species distribution. The great-
est difficulty in such extrapolation is the significant
differences in the values of harmfulness indicators
in time and space, which makes it difficult to select
a “typical” value under optimal conditions for the
species with agricultural technology (including plant
protection methods and practice) of crop cultivation
relevant for the PRA area. Obviously, using the maxi-
mum historically known crop losses as a pessimistic
scenario for the entire PRA area would be erroneous.
It is optimal to use reliable statistical data on current
harmfulness in the region with the largest pest po-
pulation. In this case, it is possible to use a coefficient
value equal to the share of actual known losses. How-
ever, in a large number of cases such information is
not available. Data from a review by Oerke (2006) in-
dicate that in modern agriculture, the global average
for major crop yield losses due to pests (insects and
mites) is about 10% (8-15%). Regional data in the
same study show that this global average can be ap-
plied to the territory of the Russian Federation. How-
ever, it corresponds to the entire species complex
damaging crop. As shown above, since the species
harmfulness correlates with its population density,
it can be expected that the losses proportion which
can be produced by the analyzed organism will cor-
relate with its relative abundance in the pest complex
affecting the crop. If there is data from relevant sur-
veys in the pest distribution area and there is reason
to believe that in the PRA area the pest will be part
of a similar multi-species complex, its participation
in crop losses can be approximately assessed on the
basis of such quantitative surveys. In the absence or
inconsistency of data in the distribution area of the
analyzed pest, the coefficient of yield loss in case of
the species adaptation (in conditions of its ecologi-
cal optimum), in the author’s opinion, can be very
approximately accepted (based on the world average
value for multi-species complexes) as 5% (0.05) under
a pessimistic scenario or 2% (0.02) under an optimis-
tic one.

Considering the above, it is proposed to use a
modified version of the method for drawing up partial
budgeting based on a statistical model of the potential
species distribution to build a model of the pest poten-
tial negative impact.

To apply this method, first of all, it is necessary
to carry out zoning or regionalization of the PRA area
according to the species adaptation probability. Zon-
ing (allocation of territories with similar probabi-
lity values) seems preferable. However, to apply this
approach, reliable data on production in the con-
text of individual areas of the territory (farms, etc.)
is required. In practice, available reliable statistical
data on crop yields are usually distributed across
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OPUHAT (MCXOM s U3 CPeIHEMUPOBOTO 3HAUEHUS JJIs
MHOTOBUIOBBIX KOMILJIEKCOB) Kak 5% (0,05) rmpu mec-
CUMUCTHUYECKOM ciieHapuu wiu 2% (0,02) IIpu onTHU-
MUCTUYECKOM.

C yueTOM U3JI0XKEHHOTO IpeJjlaraeTcs UCTI0b-
30BaTh IJI IIOCTPOEHUST MOJENY MOTEHIINAaJIbHOTO
HeraTMBHOTO BO3/eMCTBUS BPEAHOTO OpraHm3Ma
MOAUMDUIIMPOBAHHBIN BapUaHT METOLA COCTABJIEHUST
YaCTUYHON (DMHAHCOBOYM CMEThI Ha OCHOBE CTaTHUCTHU-
YecKO¥ MOZeNiu TIOTeHITAJIbHOT0 apeajia BUIa.

JlJig IpUMeHEHUST 3TOT0 METOJla HeoOX0oMO
TpeXxe BCero IIPOBECTH 30HUPOBaHUe JINO0 peruo-
HaJi3anuo 30HbI ADP 110 moKasaTest0 BEpOITHOCTU
aKKJIMMaTU3alliy BUAA. 30HUPOBaHue (BbIIeeHne
TEPPUTOPUL CO CXOAHBIM 3HAUYEHNEM BEPOSITHOCTH)
TIPeJCTaBJIIETCS IPEeAIIOUTUTEbHBIM. OHAKO IJIs
PUMEHEHUS TaKOT0 MO X0/la HE0OX0AUMbI JOCTOBEP-
Hble JaHHbIE O ITPOMU3BOJICTBE B Pa3pese OTAEeJbHBIX
YYaCTKOB TEPPUTOPUY (XO3SIUCTB U TOMY IIO/I06HOTO0).
Ha mipakTuKe ke IOCTYITHbIe JOCTOBEPHbIE CTaTUCTU-
YecKue JJaHHbIe 06 yposkae KyJIbTyp 06BIUYHO pacripe-
JleJIeHbI 110 aMUHUCTPATUBHO-TEPPUTOPUATIBHBIM
envHUIIAM 30HBI AOP (Hanmpumep, cybbekTaM Poc-
cutickoil ®enepanuy ¥ MyHUIIUITAJIBbHBIM PaloHAM).
[TosToMy GoJiee LOCTYITHOM SIBJISIETCS PErMOHANM3a-
11 — OTIPeieJIeHYE CPETHEr0 MY MeJUaHHOI0 TTI0Ka-
3aTeJIsT BEPOITHOCTY aKKJINMAaTU3AIUY IJI KaXKI0r0
U3 PETUOHOB.

VITOTOBBIN ITOTEHITUAIBHBIN YiIlep6 ITPY UCII0Jb-
30BaHUU TAKOTO MeToJa MOXeT OBbITb OlleHeH KakK
cyMMa BKOHOMHUYECKOTr0 yuiepba A KaXkIoTo 13 BbI-
JeJIeHHBIX PETMOHOB 1 KaXKJIOW M3 MOBPEXIaeMbIX
KyJbTYp B peruose. O6GIIUY MOPSALOK pacuyeTa COOT-
BETCTBYET MOCJIeL0BATEIbHOMY BBITTOJITHEHWIO BbIpa-
JKEeHUI:

[TaYpr=BC x CT x Ky, x KBep;

KyJbTypa 1 peruoH 1
[M1ayp= Z [M3Ypk; I13Y = Z [19Yp,
KyJIbTypa 1 peruoH n

rie [T9Ypk — mokasaTesib dKOHOMUYECKOTO YIIep-
6a 1)1 KyJIbTYPhI B PETUOHE;

BC — BaJioBO¥ CO60p KyJIbTYPhI B PETUOHE;

CT — cpenHssi CTOUMOCTD eIVHUIIBI c6opa KyJb-
TYpHI B 30He ADP;

Ky, — koad duiireHT yiepba (015, Ha KOTOPYIO
ypoxKal KyJbTyPbl MOXKET ObITh CHUIKEH aHAJIN3UPY-
€MBIM OPTaHU3MOM B ONTUMAJIBHBIX JJISI HErO yCJIO-
Busx (oT 0 10 1)) — MOXKeT 6bITh IPUHAT Kak 0,05 mpu
ecCUMUCTHUYECKOM clieHapuu uiu 0,02 rpu OnTUMU-
CTUYECKOM WJIY CKOPPEKTUPOBAH NPU HAJTUYNY HEOO-
XOAMMBIX IaHHBIX;

KBep — K03 PUIMEHT BEPOSITHOCTU TTOBPEXK-
neuus (ot 0 1o 1) — MOXeT GbITh ITPUHSIT PaBHBIM
AKKJIMMaTU3al[MM BUJA B PETUOHE COTJIACHO CTaTHU-
CTHUYECKON MOJeNid MOTEeHIINaJbHOTO apeajia UJIn
CKOPPEKTUPOBAH, AJI BpeouTeel 3alluIiIeHHOr0
TPyHTa paBeH 1;

[19Yp — mokasaTejib 3KOHOMUYECKOTO yinep6a
IIJISI PEeT1OoHa;

T19Y — mokasaTesib 5KOHOMUYECKOT0 yilepba JIJis
30HBI ADP.

OmnucaHHBIM MeTOoJ MaTeMaTUYeCKU SKBUBa-
JIEHTEH MPUMEHSABIIEMYCS paHEE B MMPAaKTUKE aHa-
au3a purtocaHUTAapHOTO pucka B Poccutickoii de-
nepanuu (Baciotud u gp., 2001; [TepeBeptuH, 2006)

administrative territorial units of the PRA area (for ex-
ample, constituent entities of the Russian Federation
and their municipal districts). Therefore, regionali-
zation is more accessible — determining the average
or median indicator of the adaptation probability for
each region.

The final potential damage when using this meth-
od can be assessed as the amount of economic dam-
age for each of the selected regions and each of the
damaged crops in the region. The general calculation
procedure corresponds to the sequential execution of
expressions:

IEDcr=GCxACxDC x DPr;

crop n region n
IEDr= Z IEDcr; IED= Z IEDr,
crop 1 region 1

where IEDcr - indicator of economic damage to
crop in the region;

GC — gross crop yield in the region;

AC - average cost per unit of crop harvest in the
PRA area;

DC - damage coefficient (the proportion by which
the crop yield can be reduced by the analyzed orga-
nism in optimal conditions for it (from 0 to 1)) — can
be taken as 0.05 in a pessimistic scenario or 0.02 in an
optimistic one, or adjusted if the necessary data are
available;

DPr — damage probability coefficient (from 0
to 1) — can be taken equal to the species adaptation in
the region according to the statistical model of the po-
tential species distribution or adjusted; for protected
soil pests itis equal to 1;

IEDr - indicator of economic damage to the re-
gion;

IED - indicator of economic damage for the PRA
area.

The described method is mathematically equiva-
lent to that previously used in the PRA practice in the
Russian Federation (Vasyutin et al., 2001; Perever-
tin, 2006) and complies with the recommendations
of ISPM No. 11. At the same time, it can significantly
improve the accuracy and statistical reliability of as-
sessing the pest potential economic significance for
the PRA area.

To assess the economic significance of poten-
tial damage that may occur in the analyzed PRA area,
a universal method based on the share of damage in
the gross domestic product can be proposed. In this
case, a scale from 1 to 9 to answer the question in
Appendix 3 to the PRA methodology approved by the
Russian Ministry of Agriculture (“How large can be
the losses from the direct impact of the analyzed pest
on the crop and/or its quality in the PRA area?”), may
correspond to gradation:

1 —1less than 107° GDP;

2 —noless than 10719 but less than 102 GDP;

3 —noless than 107, but less than 10-% GDP;

4 —no less than 1078, but less than 1077 GDP;
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U COOTBETCTBYeT pekoMeHmgaunuaM MCPM N2 11.
B TO ’ke BpeMsI OH IT03BOJISIET 3HAUNTEIBHO TTOBBICUTD
TOYHOCTH U CTATUCTUUECKYIO JOCTOBEPHOCTD OIL[€HKU
TIOTEHITNAJIbHOTO SKOHOMUYECKOTO 3HAUEHUS BPEIHO-
ro opranusma JJis 30Hbl ADP.

JlJI OIIeHKM SKOHOMMNYECKOM 3HAUMMOCTHU II0-
TEHIIMAJIbHOTO yIep6a, KOTOPBIX MOXET OBbITh ITOJIY-
UeH B aHaJU3upyeMoi 30He ADP, MoxeT G6bITh TIpe]-
JIO)KEH YHUBEPCAJIbHBIN METOJ, OCHOBAHHBIN Ha JI0JIe
yiiep6a OT BaJIOBOTO BHYTPEHHETO MPOAYKTa. B aTOM
ciiyyae mkaja oT 1 1o 9 Ajig oTBeTa Ha BoIpoc B [1pu-
JIO)KeHUU 3 K MeTOAVKe ocyliecTBiieHUA ADP, yTBepx-
IeHHOM MuHcenbxo30M Poccuu («HacKoJIbKO BEJIUKUA
MOTYT OBITh IIOTEPU OT IPSIMOTO BO3[eHUCTBUS aHAJN-
3WPyeMOTO BPEJHOTO OPraHM3Ma Ha ypoxkayl u/uiu
ero KauecTBo B 30He A®P?»), MOXKeT COOTBETCTBOBATh
rpajiauu:

1 — menee 107° BBIT;

2 — He MeHee 107'°, Ho MeHee 10~° BBII,

3 —He MeHee 107%, Ho MeHee 1078 BBIT;

4 — ge meHee 1078, Ho MmeHee 1077 BBII;

5 —He MeHee 1077, Ho MeHee 107¢ BBIT;

6 —He MeHee 107°, Ho MmeHee 10-° BBII;

7 — He meHee 107°, HO MeHee 10 BBII;

8 — He MeHee 1074, Ho MeHee 10-% BBIT;

9 — 6osee 102 BBII.

Ina Poccuiickonn demepalluu, 10 AaHHBIM
Ha 2022 1. (PoccTaTt, 2023), B IeHE)KHOM SKBUBAJIEHTE
(py6uI1) 5TO COCTABUT MTPUOIUBUTETBHO:

1 — meHee 10 TBIC.;

2 — He MeHee 10 TbIC., HO MeHee 100 TrIC.;

3 —He MmeHee 100 TrIC., HO MeHee 1 MJIH;

4 — He MeHee 1 MJIH, HO MeHee 10 MJIH;

5 — He meHee 10 muiH, HO MeHee 100 MIIH;

6 — He MeHee 100 MJIH, HO MeHee 1 MJIPT;

7 —He MeHee 1 MJpzh, HO MeHee 10 Mipz;

8 — He MeHee 10 muipg, HO MeHee 100 Mupz;

9 — 6osee 100 Mmupz,.

IanHasa mKajga MOXeT 6bITh MOAU(MUIIMPOBaHA
C COOTBETCTBYIOUIMM 060CHOBAHUEM, €CJIU DKOHOMMU-
YecKuil yuiepb B 30He OTEHI[MaJIbHOU BPELOHOCHO-
CTY BUJla MOXKET BbI3BATh JOIIOJHUTEIbHbIE HETaTHUB-
Hble 3PP eKThl (KyJIbTUBUPOBAHUE TTOBPEXIAEMbIX
pacTeHull 9BJSETCS OMHOM M3 OCHOBHBIX OTpaciei
PETMOHAIBHON SKOHOMUKU 1 TOMY I0JI06HOE).

O6BbeKTHUBHASA KOJMYECTBEHHAS OIleHKA MHBIX
9KOHOMUYECKUX TOCHEACTBUN aKKJIMMaTU3alUU
BPEIHOT0 opranu3Ma (M3MeHeHUSA MPUGBIIN IPO-
U3BOJUTEJEN, MOTPe6UTENTBCKOTO CITPOCa, PHIHKOB
SKCIIOPTA) IIPEACTaBISIETCS TOJIbKO METOLAMU MOJIE-
JIMPOBAHUS YaCTUYHOTO MJIM OBIIET0 SKOHOMUYECKOTO
paBHOBecus. B HacTosIee BpeMs COOTBETCTBYIOIIME
MaTeMaTUYeCcKre MeTOAbl B aHaau3e (UTOCAHUTAP-
HOT'0 PHCKa B OTEUECTBEHHON 1 MUPOBOU IIPaKTUKE
He TIPUMEHSIOTCSA. B cujly 5TOro Ha MpaKTUKe MIpes-
CTaBJISIETCSI BO3MOXXHBIM PEKOMEHIOBATh ITPOBEEHNE
OLIEHKMU MHBIX SKOHOMHUUECKUX II0CTIEICTBUI JINIIb Ka-
YeCTBEHHBIM METO/I0OM Ha OCHOBE DKCIIEPTHOTO MHEe-
HUS, C COIIOCTaBJIEHNEM C TIPUBENEHHOM BhIIIIE IIKa-
Jioi. [IpuMeHeHue 60Jiee TOUHBIX METOIOB BO3MOXKHO
JIVIIB TTOCJIE X Pa3paboTKy 1 anmpobaluy ¢ yuyacTueM
HCCIeNoBaTeNe-3KOHOMUCTOB.

[ToTeHIMANIBHBIN yuIepb OJisT OKPYKarIIel cpe-
bl U COLIMAJIbHBIN yIep6, KOTOPBIM MOYKET BHI3BATh
aKKJIMMaTu3allisg BPeJHOTO OpraHM3Ma, B HACTO-
SNUA MOMEHT TakK)Xe He MOTYT 6BITh 06bEKTUBHO

5 —no less than 1077, but less than 10-° GDP;

6 —noless than 10°¢, but less than 10-> GDP;

7 —no less than 107®, but less than 10 GDP;

8 — He meHee 1074, but less than 10-% GDP;

9 —more than 103 GDP.

For the Russian Federation, according to data for
2022 (Rosstat, 2023), in monetary terms (rubles) this
will be approximately:

1 —less than 10 thousand,;

2 — no less than 10 thousand, but less than
100 thousand;

3 —noless than 100 thousand, but less than 1 mil-
lion;

4 —noless than 1 million, but less than 10 million;

5 —no less than 10 million, but less than 100 mil-
lion;

6 —no less than 100 million, but less than 1 billion;

7 —no less than 1 billion, but less than 10 billion;

8 -noless than 10 billion, but less than 100 billion;

9 —more than 100 billion.

This scale can be modified with appropriate justi-
fication if economic damage in the potential harmful-
ness area of the species can cause additional negative
effects (cultivation of damaged plants is one of the main
sectors of the regional economy, etc.).

An objective quantitative assessment of oth-
er economic consequences of the pest adaptation
(changes in producers’ profits, consumer demand,
export markets) is represented only by methods of
modeling partial or general economic equilibrium.
Currently, the corresponding mathematical methods
are not used in Russian and world PRA practice. Be-
cause of this, in practice it seems possible to recom-
mend assessing other economic consequences only
using a qualitative method based on expert opinion,
with comparison with the above scale. The use of more
accurate methods is possible only after they have been
developed and tested with the participation of eco-
nomic researchers.

The potential environmental and social damage
that pest adaptation may cause cannot currently be
objectively quantified using any generally accepted
methodology and can only be assessed qualitative-
ly based on expert opinion. In both cases, the de-
gree of uncertainty in such an assessment remains
very high.

The negative economic importance of the spe-
cies, caused by the need to apply additional plant
protection measures in case of adaptation, can be
approximately established by comparing the com-
plexes of pests in the species’ distribution area and in
the PRA area with the plant protection methods from
pests used in them. If in the PRA area producers are
already using methods that can reduce the abundance
of the analyzed organism to an economically signifi-
cant threshold, such an assessment should be consid-
ered inappropriate.

If, during the species adaptation, additional plant
protection measures are required to effectively reduce
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KOJIMYECTBEHHO M3MePEHbI C ITOMOIbI0 KAaKOU-JI160
OOIIETIPUHATON METOAUKU U MOTYT OBITh OIleHEeHBI
JINIIb KAYeCTBEHHO Ha OCHOBE HKCIIEPTHOI'O0 MHEHUSI.
B 060oux ciaydasx CTelleHb HeoIpeJesIeHHOCTY TaKou
OILIEHKM OCTaeTCs BEChMa BbICOKOM.

HeraTuBHOE SKOHOMUUECKOE 3HaUeHMUe BUIA,
BbI3BAHHOE HEOOXOJLUMOCThIO TPUMEHEHUS IOTI0JI-
HUTEJbHBIX MEP 3al[UThl PACTEHUH B CIIydyae aKKJIU-
MaTU3aIl UK, MOXET ObITh IPUMEPHO YCTAHOBJIEHO
MIyTeM COIIOCTABJIEHUST KOMILJIEKCOB BPEeHBIX Opra-
HM3MOB B 30HE pacIpoCcTpaHeHus BULa 1 B 30He ADP
C IPUMEHSIEMBIMU B HUX METOIAMU 3aIIUThI PACTEHUN
OT BpenuTesel. B ciyuae eciu B 30He AOP mpousBo-
IUTENSIMU y)KE TIPUMEHSIIOTCS METO/bI, CITOCOGHBIE
CHUBUTH YUCJIEHHOCTDh aHAJIN3UPYEMOr'0 OpraHu3Ma
JI0 BKOHOMHWYECKU 3HAUMMOTO [T0POTa, TAKyI0 OIIEHKY
cllelyeT CUUTaTh HelleJaecoobpas3HoM.

Ecnu )xe mpu aKKJIMMaTU3aLUY BUma I 3¢-
(eKTUBHOTO CHI)KEHUS €T0 YUCJIEHHOCTH NOTPeby-
I0TCS JOMIOJIHUTENbHbIE MEPhI 3allMThl PACTeHU,
OlLleHKA HeOOXOIMMBIX 3aTPaT MOXKET OBIThH IIPOBee-
Ha MCXOMs U3 ITePeYUHs METOMIOB U ITPUEMOB, KOTOPhIE
WUCITOJIb3YIOTCS JIJIST CHYDKEHUST YUCIEHHOCTU B 30HE
pacrnpocTpaHeHUs aHAJIW3UPYeMOT0 OPraHU3Ma,
HO OTCYTCTBYIOT IIPY IPOM3BOJICTBE TEX XK€ KYIbTYP
B 30He ADP. B 3TOM ciyuae cymMMa JOIIOJHUTEJbHBIX
3aTpaT MOXeT ObITh PAaCCUMTAHA KAaK YMHOXEHUE
IeHEeXHOU CTOMMOCTY 3TUX MEPONPUATUN Ha eIu-
HUILY IJIOWAaAU, Ha KOTOPOU 6yIeT Heo6X0AUMO TIPO-
BECTHU JIOTIOJHUTEJIbHbIE MEPOIIPUATHUS 10 3aIIUTE
pacTeHut.

O1leHKa IJIONaI1 BO3MOXKHA Ha OCHOBE MOJEIU
MOTEHIMaJbHOr0 apeajia Buga. COrjacHO MIMPOKO
pacIpocTpaHEeHHOMY METO/LY eCTECTBEHHBIX NHTEP-
BaJioB (Jenks, 1967), 30HY BbICOKOI U CpeHEN BPEO-
HOCHOCTH (B KOTOPBIX Harbojee BEPOSITHO JOCTHKE-
HHe ITopora 9KOHOMUYECKOH BPEeJOHOCHOCTH) MOXKHO
OIIpenenTh Kak YacThb ITIOTEHITUAJIBHOT0 apeaJa ¢ co-
OTBETCTBYIOIIVUM ITOKAa3aTeJIeM BEPOITHOCTY aKKJIM-
matusanuu — 0,2 (20%) u 6oJiee. ITmomansb, 3aHaTas
TTOBPEXIaEMOM KYJIbTYPOU B 3TOM 06J1acTH (BbIIEIEH-
Has METOAOM 30HMPOBAHUSA WM PErHOHANN3AINH,
KaK 6bLJIO IOKA3aHO BbIIIE), COCTABUT ILJIOLAh HEOO-
XOJIUMBIX 06paboTOK.

O1leHKa CTOMMOCTY PaboT Ha eAVHUILY TIJI0IAAN
npencTaBisieTcs 6ojiee CI0XKHON 3amadedt. OueBuU/I-
HO, UTO OHA 3aBUCHUT OT OOJILIIOTO YKrcjia PakKTOPOB
(cTtomMoCTh IIperapaToB, cnocob 06paboTKY U TaK
Jlajiee) 1 B TOUHOCTU MOJKET GBbITh OIIpefiesieHa JIUIIb
SMITUPUYECKU [IJIS YCIOBUM OMHOTUITHBIX XO35SUCTB.
[Ipy HAIWUYUY TaKUX CBEIEHUN IMPEAIIOUYTUTETbHO
UCXOAUTh U3 HUX. OMHAKO BeCcbMa MPUMEPHO CTOU-
MOCTb PabOT MOJKHO OII€HUTh MCXOIS M3 CPEeIHUX
obuIMx 3aTpaT Ha 3al[UTy pacTeHul. [lanHbie B.A. 3a-
XapeHko (2021) moKasbIBalOT, UTO STHU 3aTPAThI JJIs
OCHOBHBIX CeJIbX03KYJIbTYP B Poccutickoit denmepaiiuu
B 2016—-2018 rT. cocTaBUJIM COIIOCTaBUMbIE 3HAUEHUS
B Iyaria3oHe OPMEHTUPOBOYHO OT 2 0 3 ThIC. pybJieit
Ha rexkrap. OCHOBBIBAsICh HA 3TOM, MUHMMAaJIbHYIO
CTOMMOCTD €IMHUYHOMN JOIIOJHUTEIbHON 06paboT-
KU MOYXHO KOHCEPBATHUBHO OIIEHUTH Kak 1/10 oT 3ToM
CYMMBI, C y4eTOM MHOISIUY HA MOMEHT OLIEHKM.
[TokasaTenu, mybaukyembie PocctaTom, kK 2023 T. 110-
3BOJISIOT OI[EHUTDb 3Ty CyMMY KaK NPUOIU3UTEIHBHO
300-400 pyb6selt Ha TeKTap. YMHOXeHUeE TaKoi cyM-
MBI, 3aTPAYE€HHON HA eqUHUYHYIO JTOIIOJHUTEIbHYIO

its number, an assessment of the necessary costs can
be carried out based on the list of methods and tech-
niques that are used to reduce the number in the dis-
tribution area of the analyzed organism, but are not
available in the production of the same crops in the
PRA area. In this case, the amount of additional costs
can be calculated as multiplying the monetary cost of
these measures per area unit on which additional plant
protection measures will be necessary.

Area assessment is possible based on a model
of the potential species distribution. According to the
widely used natural interval method (Jenks, 1967), an
area of high and moderate harmfulness (where the
threshold of economic harmfulness is most likely to
be reached) can be defined as a part of the potential
species distribution with a corresponding adaptation
probability of 0.2 (20%) or more. The area occupied by
the damaged crop in this area (allocated by zoning or
regionalization method, as shown above) will be the
area of required treatments.

Estimating the cost of work per unit area seems
to be a more difficult task. Obviously, it depends on
a large number of factors (cost of drugs, processing
method, etc.) and can only be accurately determined
empirically for the conditions of similar farms. If
such information is available, it is preferable to pro-
ceed from it. However, the cost of work can be esti-
mated very roughly based on the average total costs
of plant protection. Data from V.A. Zakharenko (2021)
show that these costs for major crops in the Russian
Federation in 2016-2018 amounted to comparable
values in the range of approximately 2 to 3 thousand
rubles per hectare. Based on this, the minimum cost
per unit additional treatment can be conservative-
ly estimated as 1/10 of this amount, taking into ac-
count inflation at the time of assessment. Indicators
published by Rosstat by 2023 allow to estimate this
amount as approximately 300—-400 rubles per hec-
tare. Multiplying the amount spent on a single addi-
tional treatment, the number of expected additional
treatments and the area of potential harmfulness of
the species allows to arrive at a rough estimate of the
negative economic significance of the species caused
by the need to apply additional plant protection mea-
sures in the event of the pest adaptation. The result-
ing number can be used to estimate the magnitude of
the potential increase in production costs (including
control costs) associated with the pest of interest in
the PRA area, on a scale of 1 to 9 similar to the one
above.

The total potential economic risk of a pest for the
PRA area can be qualitatively assessed on a scale:

potential economic losses in quantitative terms
amount to a total of less than 1077 GDP (10 million ru-
bles for the Russian Federation in 2022 indicators),
the likelihood of significant qualitative changes in eco-
nomic equilibrium, ecosystem or social consequences
of adaptation (according to expert assessment) is low —
low economic risk;
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06paboTKy, KOJIMYECTBA MPeAIIolaraeMbIX JIOITO0J-
HUTEJNIbHBIX 06pab0oTOK U IJIOIMAAU MOTEHIIMAIbHOMI
BPEIOHOCHOCTH BUJA TI03BOJISIET IIPUUTHU K Ipyboit
OIleHKEe HEeraTMBHOIO YKOHOMUYECKOrO 3HAUYEHUS
BUJa, BEI3BAHHOT'O HEOOXOIMMOCThI0 IIPUMEHEeHHUS
JIOTIOJTHUTEJIbHBIX MeP 3allUThl PACTEHUH B cllydyae
aKKJIMMaTU3alUuyu BPeIHOTO opraHusama. IloydeH-
HO€e YMCJIO MOXET ObITh MCITI0Jb30BAHO MJISI OIIeHKU
BEJIMYUHBI IOTEHI[UAJIBHOTO YBEJIUUYEHUS U3IEPKEK
TIPOM3BO/ICTBA (BKJIIOUAS PacXoAbl Ha 60pb0OY), CBA3aH-
HBIX C aHAJIM3UPYEMbBIM BPEIHBIM OPTaHU3MOM B 30HE
A®P, o mkaje ot 1 10 9, aHAJIOTMYHOM MPUBEAEHHOMR
BBIIIIE.

CyMMapHO MOTEHIMAJbHBIM DKOHOMUYE-
CKUY PUCK BPEeIHOI0 OpraHu3mMa m1Jist 30Hbl ADOP MoXeT
OBITH KQUECTBEHHO OIIeHEH IT0 IIKAJIE:

MOTeHIMaJIbHble YKOHOMUYECKIE II0TePU B KO-
JINYECTBEHHOM BBIPAXXEHUU COCTABJISIOT CYMMapHO
MeHee 1077 BBIT (10 muH pybselt mas Poccuiickoi
denepanum B 1Tokazarensax 2022 1.), BEPOSITHOCTb CY-
IIeCTBEHHBIX KAUeCTBEHHBIX U3MEeHEeHU SKOHOMU-
YeCKOTr0 PAaBHOBECHS, 3KOCUCTEMHBIX UJIN COIUAJb-
HBIX IIOCJIEACTBUY aKKJINMaTHU3aIInu (110 S9KCIIEPTHOMH
OlleHKe) HU3Kasl — HU3KUY SKOHOMUYECKUH PUCK;

TMOTEeHIMaJIbHble DKOHOMUYECKYE TTOTEPU B KO-
JINYECTBEHHOM BbIPAXXEHUU COCTABJISIIOT CYMMapHO
He MeHee 1077 BBII (10 muiH py6uieit nJist Poccuiickoit
Odenmepanuu B IokasaTeasax 2022 r.), HO MeHee 107°
(1 mapn py6neit gus Poccuiickoit demepaliuu B I10-
kasarenax 2022 1.), wiu (11pu 60jiee HU3KUX KOJIUde-
CTBEHHBIX ITOKA3aTEJISIX) BEPOSITHOCTD CYIECTBEHHBIX
KaueCcTBEHHbIX U3MEHEHU S5 KOHOMUYECKOTO PaBHO-
BeCH, 5KOCUCTEMHBIX MJIN COIIMATIbHbIX IIOCIEACTBUN
aKKJIUMaTU3anHU (110 SKCIIEPTHOM OIIeHKE) BHICOKAS —
CpeIHUY SKOHOMUUECKUH PUCK;

MMOTEeHIIMaJIbHble YKOHOMHYECKYE IT0OTEPU B KO-
JINYECTBEHHOM BBIPAKEHUU COCTABJISIOT CyMMapHO
6osiee 10°° BBII (1 mapp py6Jieit gyt Poccuiickoi
Odenepanuu B mokasaTtensx 2022 1.), miau (mpu 6oJiee
HU3KUX KOJIMYECTBEHHBIX ITOKA3ATEJISIX) BEPOSITHOCTh
CYIIECTBEHHbBIX KAUECTBEHHBIX U3MEHEHU T 9KOHOMU-
YeCKOro PaBHOBECHSI, DKOCHCTEMHBIX WJIN COIMAJIb-
HBIX TIOCJTIEICTBUM aKKIUMaTU3aI UK (110 SKCIIEPTHOMN
OIleHKe) BHICOKAS — BICOKMI DKOHOMUYECKUN PUCK.

3AKJ/IIOYEHUE

I[Toka3aHHBIE BbINIE METOMAbl OLlEHKU MO3BOJISIOT
3HAUUTEJbHO MTOBBICUTD JOCTOBEPHOCTDH U TOUHOCTh
OIleHKM MOTEHIIMAJbHOTO SKOHOMUYECKOTO 3Haue-
HUS KapaHTUHHBIX BUJI0B HACEKOMBIX U KJIEIIEN TIPU
ocyuecTBiIeHun ADP. B TO )Xe BpeMd OHU COOTBET-
CTBYIOT TPeOOBAaHUAM 3aKOHOLATENBCTBA U METOIV-
YeCcKUX JOKYMEeHTOB B chepe KapaHTMHA PacTeHUM.
[Ipu 3TOM OHU MaTeMaTUYeCKU SKBUBAJEHTHBI IIPU-
MEHSBIIVMCS PaHee B IPaKTUKe aHain3a QUTOCAHU-
TapHOro pucka B Poccutickoii ®emepanuu (BacioTuH
u 1p., 2001; ITepeBepTuH, 2006), uTO 06ECIIeUNBAET
NPEEMCTBEHHOCTD U COMIOCTABUMOCTh PE3YJIbTATOB.
OpHaKO, KOJIMYEeCTBEHHA OlleHKa ITOTEHIIUAJIbHOTO
HETaTUBHOI'O BO3IeHCTBUSI MHOTYX BUJOB BPEIHBIX
OpPraHW3MOB, KaK M €ro MaKpO3KOHOMUYECKHUX T10-
ClenCTBUI, OCTaeTCd 3aTPYLHEHHOU 13-3a OTCYT-
CTBUS COOTBETCTBYIONIEW HAYYHO-METOLUYECKOHN
6a3bl. PellieHre 3TUX 3a/1a4 SIBJISETCS I€PCIIEKTUB-
HBIM HallpaBJeHNWEM Pa3BUTHUS aHaM3a PUTOCAHU-
TapHOTO PUCKA.

potential economic losses in quantitative terms
amount to a total of at least 107 GDP (10 million ru-
bles for the Russian Federation in 2022 terms), but less
than 10-° (1 billion rubles for the Russian Federation in
2022 indicators), or (if lower quantitative indicators)
the probability of significant qualitative changes in
the economic equilibrium, ecosystem or social con-
sequences of adaptation (according to expert assess-
ment) is high — medium economic risk;

potential economic losses in quantitative terms
amount to a total of more than 10~ GDP (1 billion ru-
bles for the Russian Federation in 2022 indicators), or
(with lower quantitative indicators) the likelihood of
significant qualitative changes in the economic equi-
librium, ecosystem or social consequences of adap-
tation (according to expert assessment) high — high
economic risk.

CONCLUSION

The assessment methods shown above can signifi-
cantly improve the reliability and accuracy of assess-
ing the potential economic importance of quarantine
species of insects and mites when implementing PRA.
At the same time, they comply with the requirements
of legislation and methodological documents in the
field of plant quarantine. Moreover, they are mathe-
matically equivalent to those previously used in the
PRA practice in the Russian Federation (Vasyutin et
al., 2001; Perevertin, 2006), which ensures continui-
ty and comparability of results. However, quantitative
assessment of the potential negative impact of many
pest species, as well as its macroeconomic conse-
quences, remains difficult due to the lack of an ap-
propriate scientific and methodological base. Solving
these problems is a promising direction for the PRA
development.
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