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Problemy analiza riska

HCIII/I " 3aja4n )XypHanaa

Ienb: cnocobcTBoBaTh CTaHOBIEHNMIO KYNBTYPHI YIIPaBIeHNs
puicKamu, 0600IeHIIO OIIBITA UCCTIEROBAHMII PYICKA, BHELPEHUIO
MHHOBALMOHHBIX TIOJXO0/I0B, CO3/IaHMI0 (a3 3HAHMII U TaHHBIX,
MH(OPMALMOHHOTO IPOCTPAHCTBA 110 PUCKY, COPOBOXKAEHIIO
Hay‘{HbIX HpOeKTOB, CO30aHUI0 BHeJIpeHI/IIO HpO(beCCI/IOHa]IbHI)IX

7 06pasoBaTe/IbHBIX CTAHJAPTOB M IPOTPaMM, KOOPAVHALIMN
AeATETbHOCTH CIIEI[Va/IVICTOB 10 AHA/TU3Y U YIIPAB/ICHNIO PUCKAMH,
pa3paboTKe HOPMATUBHBIX ITOKa3aTesIeil JOIyCTUMOrO (IIP1eM/IeMOro)
PYCKa, 3aKOHOJATEIBHOTO ¥ IIPABOBOTO 00eCIeYeH s

3a;u;aqa: JaTh MH(POPMAIIMIO O Pe3y/IbTaTaX MOC/IeHNX HayYHbIX
VICCIIEROBAHMIT B OOJIACTY QHA/IN3A 1 YIIPABJIEHVISI PUCKAMI, YTO
TIOMOTa€eT CIIELMaINCTaM 10 YIIPaBAEHNIO PUCKAMU PeIllaTh HACYI[HbIE
po6/1eMbl, BHEAPSATh MHHOBALIMOHHbIE Hay4YHbIe Pa3pabOTKN

¥ IPYIMEHATD HAYYHBIi OIIBIT B IIPAKTUYECKO NeATeTbHOCTI
YIIpaB/IeHNA PUCKaMI B YPE3BBIYAITHBIX CUTYAI[AX, 0OeCIIedeHms
6€301aCHOCTY YKU3HEIEATENIBHOCTI HACe/IeHIIsI, ITI006a/IbHO

Y PETVIOHAJIBHOI Ge30IIaCHOCTY, 3alL/ITe OKPYIKAIOLIel CPefIbL,
TIOCTPOEHNSA U COBEPIIEHCTBOBAHNA CUCTEM YIIPABIEHNA PUCKaMM

B OpraHM3alMAX ¥ Ha IPEAIPUATUAAX Pa3/IMYHbIX OTPAC/Iell SKOHOMUKIL.
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B coBpeMeHHOM MIUpe YCUINBAETCsI BIMsHIE HETAaTUBHBIX ()aKTOPOB HA PasBUTHE CO-
I[Ma/IbHO-9KOHOMIYECKMX cCTeM. IIpo6iieMbl, HOTHMMAaeMble aBTOPAMH B JAHHOM BBI-
IyCKe, IEMICTBUTENIbHO ABIATCA BaXHBIMU U HapacTaIOUVMU: IPOJOBONbCTBEHHAA
6e30I1aCHOCTD, (PMHAHCOBO-0I0I>KeTHasA 6€30I1aCHOCTD, IIPO6/IeMbl pasBUTH (UHAH-
COBOTO PBbIHKA U VICIIO/Ib30BaHMA (HMHAHCOBBIX MHCTPYMEHTOB A/l PUHAHCUPOBAHNS
MHPPACTPYKTYPHBIX IPOEKTOB, TOrUCTIYeCcKue HaKTOpbI 1 PUCKH 1 poBoOIt TpaHC-
¢dbopmanny, KIMMaTHIeCKIe U3MeHeHNsI U Apyrye. PUCKU pasBUTHUS 9KOHOMUKI U CO-
IVIaJIBHON c(epbl yCUIMBAIOTCA B YC/IOBYAX BBEJEHI Pas/IMYHOrO poja OrpaHIYeHIi
(canxumit) Ha yxe chopMupoBasiIyecs I706aIbHble TOPrOBO-9KOHOMIYECKYIe OTHO-
meHys. OTU (HaKTOPbI HAPAAY € TTI06aTbHBIMU BUPYCHBIMY YTPO3aMMU CETOHSA 0COOeH-
HO BOJIHYIOT 11 y4eHBIX, U ITPOU3BOMIUTENIEIL, ¥ BCe MIPOBOE COOOIIIECTBO B LIETIOM.

Poccuiickaa @epepanysa B pasnuyHble NEPUOAbI CBOETO Pa3sBUTHUA UCIIBITbIBANA
IIOCTOSTHHOE BJIMSIHNE IATEHTHON «TOPrOBO-3KOHOMMYECKOIT BOMHBI». OTKpBITOE 3KO-
HOMMYECKOE IIPOTUBOCTOsIHME Hayaa0Ch ¢ 2014 r., Korja Hallla cCTpaHa CTONKHY/IACh
C LIe/IBIM PSIJIOM OTpaHMYeHNIT, HeraTMBHBIM 00pa3oM CKa3aBIIMXCA Ha CPOPMUPOBAB-
HIMXCS MeX/IYHapOJHBIX COLMaNnbHO-3KOHOMMYECKNX OoTHomeHuAX. Ho ¢ 22.02.2022
CaHKIIMOHHOE JIaB/IeHIe 0Ka3amoCh MPOCTO OecIpeliefeHTHBIM, TaK KaK JI0 9TOM JaThl
KOIMYECTBO CAHKIMIT COCTABNANO 2754 efi., a mocne (Ha 15.06.2022) — obuiee 4ncio
cocrasisieT 6omee 10 000 en. YkasaHHOe KONNYIECTBO TOPrOBO-9KOHOMIYIECKMX OTpa-
HUYeHMII cerofHA fenaeT Poccuiickyio Mefepannio muepoM CaHKIMIOHHOTO JaB/IeHNA
Bcren 3a Vipanom. [Iuckyccuy BOKPYT 9KOHOMMYECKUX CaHKLIMIL B OCHOBHOM CBOJAT-
€Sl K OlIeHKE UX BIMAHMA Ha SKOHOMIUKY CTPaHbI B LIe/IOM, TIPM 3TOM CTalO yAEIATbCA
oco60e BHMMaHMe BOIPOCAM COLMATbHO-9KOHOMIYECKOI 6€30IIaCHOCTY PETMOHOB,
KOTOpbIE MMEIOT CBOI0 OTPACIeBYI0 ClennUKY, BHELIHNE SKOHOMUYECKUe CBSI3N,
COLMA/IbHBIN COCTAB HaceneHus. YeTKO olyTuMa mpobieMa peannsanuy MeXaHu3-
MOB IIPMMeHEHNI Ha YPOBHE PETMOHOB JIEVICTBIA CaHKLMIAL, a TAKXKe OTBETCTBEHHO-
CTM 32 HecOOMOfieHMe OrpaHNYUTeNbHbIX Mep. [Ipu aToM crenyeT 0603HaYMUTD, 4TO
MMEHHO Ha PErVOHATbHOM YPOBHE IIPEXK/Ie BCETO CO3MAI0TCA MPEAOChIIKY U YCTIOBUSA
peanusanyy 3afiad MMIOPTO3aMelleHNs, UMEHHO PervoHbI Ipy 3¢ GeKTUBHOI rocy-
TapCTBEHHOI MOAEePXKKe CIIOCOOHBI JOCTATOYHO OBICTPO BHICTPOUTD HOBbIE COLIMATIb-
HO-9KOHOMMYECKIe CBsI3M, C(OPMIPOBATh HOBbIE YCTIOBUS /s Pa3BUTHS OTHE/IbHBIX
CEKTOPOB M OTpacyiell 9KOHOMMKIL.
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Elena V. Karanina. .

Vicmonb3oBaHMe METOf0OB ¥ MHCTPYMEHTOB OIlEeH-
KJ PUCKOB ¥ YIPO3 3KOHOMMUYECKOI 6e30MacHOCTU
U YCTOMYMBOCTM PErMOHA/NbHBIX CUCTEM Ha OCHOBE
Pas3IMYHBIX IOAXOI0B M03BO/IAET COCTABUTD IIPEJCTaB-
neHmne 06 MX CIIOCOOHOCTU MPOTHBOCTOSATh CAHKI[U-
sIM U IIPOYMM BBI30BAM, BBIIEINTH HaboIee CUIbHbIe
u cabble ITO3ULNM, OLPEfe/IUTh IepUOAbl HeTaTUBHOTO
BO3JIEVICTBUA CAaHKIMIL. TaKas OIleHKa MO3BOMAET OT-
MeTUTDb cepbl M HalpaB/IeHUsA SKOHOMUKY PETVOHOB,
Hanbosee yCTONYMBBIE K BO3/E/ICTBUIO HETaTUBHBIX
bakTOpoB, a Takxe Hambonee KpU3MCHbIE MO3ULIUA
U, COOTBETCTBEHHO, CPOPMYINPOBATh HePBOOUEPES-
HBI€ 33/]a4M PasBUTHA U IIPEOIOTIEHNA YTPO3.

CerogHs yrpo3sl orpaHndeHni aua Poccun campim
HeTaTUBHBIM 06pa3soM CKas3annch U Ha II06anbHOI 9KO-
HOMUKe: MUPOBBIE JlepKaBbl UCTIBITHIBAIOT Cepbe3HbIe
TPYAHOCTH 9HeproobecmedeHus, IpobaeMsl MPORO-
BOJIbCTBEHHOIT 1 PMHAHCOBOI Ge3omacHoCTH. B Takmx
YCIOBISIX Heo6XouMo mubo CKopeiiiiee paspeleHne
KpM3HCa ¥ BOCCTAHOBJIEHNE MEeXIYHAPOITHBIX 9KOHO-
MIYEeCKUX CBs3ell, m160 MOCTpOeHUe M pasBUTHE HO-
BBIX COLIMATbHO-9KOHOMMUYECKUX CUCTEM M ITI06aTbHBIX
1jernoveK Ko6aBIeHHON CTOMMOCTH. ITocTpoeHme HOBBIX
crcreM, 6€3yCIOBHO, JaCT TOMYOK SKOHOMUYECKOMY
POCTY, Pa3sBUTHNIO MHHOBALMOHHBIX TEXHOMTOTMIECKIX
U MHPPACTPYKTYPHBIX IPOLIECCOB.

O1eHKe pernMoHaNbHBIX U ITI06aMbHBIX IpobieM,
PUCKOB U (aKTOPOB COLATbHO-9KOHOMIYECKOTO pas-
BUTHA COLMATBHO-9KOHOMIYECKIX CUCTEM MTOCBAIEHbI
paboThI ABTOPOB MPECTABIEHHOTO BBITYCKa:

e BOIIPOCH! IIPOJOBOJILCTBEHHOI 0e30IacHOCTH
B HOBBIX YC/IOBMSAX 3KOHOMMYECKNX CBA3€il paccMa-
TPUBAIOTCA B cTaThe «[106ambHas IPOTOBOIbCTBEHHAS
6e30IacCHOCTb ¥ OCHOBOIIOJIATAOLIAsl POTIb YAOOpeHMit.
Yactp 2. OcHOBOMONIAra0Iasi poib YEOOpeHuit B Ipo-
M3BOACTBE MIPOROBONIBLCTBUA» — aBTOpPHI bamkuu B. H.,
AnekceeB A.O., VIHCTUTYT GU3NKO-XMMUYECKUX 1 6110-
normueckux npobiem mouBosenenusi PAH;

* OIleHKE PErMOHANbHBIX (MHAHCOBBIX PUCKOB B
YCTOBUSAX BIMSAHMA MOOATBHBIX YTPO3 MOCBSIIEHA CTa-
TbsA «OILieHKa PICKOB KaK 9Tall yIpaB/IeHns puckamu ¢pu-
HaHCOBO-OI0/PKETHOIT 6e30I1aCHOCT PErMOHa B YCIOBUAX
CAHKIVIOHHOJ BOVIHBI 3allaIHbIX CTpaH MpoTus Poccunm
(na npumepe Kuposckoit o6mactu)» — aBrop Kbisbio-
poB M. C., BaTckuit rocyapCTBeHHbI/ i YHUBEPCUTET

o KIMMaTUM4ecKye MpobIeMbl PerMOHaNIbHOTO Xa-
paKTepa pacKpbIBalOTCA B CTaTbe «BnusaHMe u3MeHe-
HUS KJIMMaTa Ha [MOMIOLIAONIYI0 CIIOCOOHOCTD 6OMIOT
Ha npuMepe fmano-HeHenlkoro aBTOHOMHOIO OKpY-

Regional and Global Security

ra» — aBTopsl AHApeesa A.C., Komokonbnes A. M.,
Tpyxnsaes 3. A., MIVIMO MI]I Poccy;

e BOIIPOCHI PasBUTHUA NOTUCTUYECKUX IpoIlec-
COB B YC/IIOBUAX PUCKOB LUQPOBOI TpaHChOpMALUY
9KOHOMMUKY paccMaTpuBaloTcs B cratbe «Lludposas
tpancdopmanus chepst noructuku. Jloructrka 4.0 kax
MHCTPYMEHT MUHMMM3ALNN PUCKOB» — aBTOPHI JKy-
xoB H.C., Kapanuna E. B., BATcKknit rocyjlapcTBeHHBIN
YHUBEPCUTET ;

* BaXKHENIIMM Npo6neMaM pasBUTHsA PMHAHCOBBIX
PBIHKOB ) IIPMMEHEHMA UX MHCTPYMEHTOB YHAe/NIeHO
BHMMaHIeE B CTaTbe «AHa/IN3 PAKTUKYU ¥ PUCKU IIPU-
MeHeHMsI MHQPACTPYKTYPHBIX OONMMranmii Ha PhIHKe
IIPOEKTHOTrO (pMHaHCUpPOBaHMA» — aBTOPEI lllemaknHa
T.10., Uypkuna A. A., ®epoposa I1. A, TocymapcTsen-
HBIJl YHMBEPCUTET YIIPaB/IeHUA.

Taxoke cemyeT OTMeTUTD IIpeACTaBIeHHII B 3aBep-
IIeHNN BBIMyCKa MH(QOPMALMOHHBI penus Bepema-
runa B.B., IIpesupgenta APM «PycPuck», 06 nrorax
XIX MexpyHaponHOro npodeccuoHaabHoro gpopyma
Acconyanum puck-MeHe>KMeHTa «Pycckoe 0611ecTBO
ynpaBneHus puckamu» (PycPuck) «Ympasnenue pu-
CKaMJl — HOBbI€ BBI30BbI», KOTOPBIII COCTOANCA 23—
24 wions 2022 r. B IleTep6yprckoM rocygapcTBeHHOM
yHUBepcuTeTe ImyTeil coolienns ViMneparopa Aex-
canppa 1. Baxxnerimreit mosectkoit ®opyma crano o6cy-
KJIeHIe HOBBIX BBI30BOB I TI€PCIIEKTUB PasBUTHUA PYUCK-
MeHekMeHTa B Poccui, 3HaUMMBIX UTOTOB 19 71eT mes-
TenbHOCTU Acconyanuu. Y4actHukamu Popyma cranm
6omee 120 pykoBoaMTesel Ofpasfe/IeHInil YIIpaBIeH st
PVICKaMI 1 6€30MacHOCTH, PUCK-MEeHeIKePOB IIPOMBIIII-
JIEHHBIX, CTPaXOBBIX, MHBECTUIMOHHBIX M OPOKePCKIX
KOMITaHWIT, 6aHKOB, YUEHBIX M IIperofiaBaTeseil Bemy-
VX YHUBEPCUTETOB ¥ HayYHBIX OpraHM3aluii, TIpel-
CTaBMTeJIell OPTaHOB BIACTH, 9KCIIEPTHOIO cOOOIIIeCTBA
1 CMH. OueHb Ba)KHO OTMETUTD, YTO UMC/IEHHOCTD CIIe-
IUaIICTOB B cepe yIpaBIeHNA pUCKaMu 1 obecrede-
HuA 6e30macHOCTY B Poccum pacTeT ¢ KaXK/IbIM TOOM,
[eATEeNbHOCTD B 9TON cepe CTAaHOBUTCA HeOOXOIMMBIM
YCIOBUEM YCHEIIHOrO0 GYHKLIMOHUPOBAHNA U Pa3BUTUA
OusHeca, CCTeMBbI TOCYAAPCTBEHHOTO YIIPaB/IeHNs 1 Ha-
YYHO-JCCIeT0BATe/IbCKOTO MOTeHIIMA/Ia Halllell CTPaHbL.

* CraTbs HOATOTOBIEHA IIPM TOAfep>kKe rpaHTa IIpesuaenta Poc-
cuiickoit Pepepanym (HIII-5187.2022.2) a1 rocysapcTBEHHON HOf-
Iep>KKY BelyIMX HayYHbIX Ko Poccuitckoit Pepeparin B paMKax
TeMBI McCIenoBanns «Pa3paboTka 1 060CHOBaHME KOHIIETIINM, KOM-
IIEKCHOJ MOJIE/M Pe3U/IMEeHC-ANarHOCTYKIM PUCKOB 1 yrpo3 besomac-
HOCTM PETMOHATbHBIX 9KOCKUCTEM ¥ TEXHOJIOTYM ee TIPYMEHEHMA Ha
OCHOBe IM(POBOTO [BOITHMKAY.
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Abstract

The article shows the fundamental role of mineral fertilizers in solving the problems of global
food security. Due to a number of reasons, primarily the increase in the cost of fertilizers and
restrictions on their supply, as well as sanctions restrictions on the supply of raw materials, tech-
niques for more efficient use of fertilizers are given. The role of precision agriculture is charac-
terized, including issues of increasing the efficiency of fertilizer use. The results of agrochemical
experiments with various crops and in various soil and environmental conditions are presented,
their agronomic and economic efficiency is shown. Further directions of work on the evaluation
of the effectiveness of the use of fertilizers, in particular nitrogen, are given. The risk assessment
and management measures are also noted.

Keywords: mineral fertilizers; food security; precision agriculture; fertilizer use efficiency; mathematical
models.

For citation: Bashkin V.N., Alekseev A.O. Global food security and fundamental role of fertilizer.
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BawkKuH B.H., Anekcees A.O.

nobanbHan npodososbcmaeHHan 6e30nacHOCMb U 0CHoBoNoAa2awWasn posb ydobpeHuli

Orxonuanue. Hauano 6 scypnane Ilpobnemuvt ananusza pucka. T. 19. Ne 3

[mobanbHasA Npoo0BOJIbCTBEHHAA
6e3onacHoCTb

1 OCHOBOMOJIaraLan posib
yaobpeHun

YacTb 2. OcHoBoOMoNarawoLas
POSb YO0DPEHMIN B MPON3BOOCTBE
MPOLOOBONLCTBUAC

BbawkuH B.H.*,
AnekceeB A.O.,

VHCTUTYT GU3NKO-XMMUYECKMX
1 6roNIorMYecKmX NpobrieM
noysoBeneHusa PAH,

142290, PoccuAa, MocKoBcKan
06n., . MNyumHo,

yn. HcTuTyTCKaA, 4. 2

AHHOTaumAa

B crarbe mokasaHa (yHIaMeHTa/lbHAsA POTb MMHEPAIbHBIX yHOOpEeHUIT B pellieHnu IpobneM
I7106a/IbHO TIPOJIOBONILCTBEHHOI 6€30IacHOCTU. B cuity pspa NpyynH, IpeXXzie BCero pocra
CTOMMOCTHM YOOPEHMIT ¥ OTPaHMYEeHNIT Ha UX ITOCTABKY, @ TAK)Ke CAHKIMOHHBIX OTPaHIYeHMIt
Ha ITIOCTAaBKM CBIPbs, IPUBOAATCA METORUKY Ooree 3¢ GeKTUBHOTO MCIIONb30BAHNA Y00 peHMIt.
XapakTepHa po/Ib TOYHOTO 3eMJ/IefeNA, B TOM 4MC/Ie BOIPOCHI HOBbILIeHNA 9 HeKTUBHOCTI
UCIIONb30BaHMA ypoOpeHuit. IIpecTaBieHbl pe3y/nbTaThl arpOXMMUYECKMX SKCIIEPMMEHTOB
C pas/IMYHBIMYU KYIbTYPaMI U B Pa3INYHBIX HOYBEHHbIX 1 9KOJIOTMYECKUX YCTIOBUAX, IOKa3aHa
UX arpOHOMUYecKas U SKOHOMMYecKas 9(pPeKTUBHOCTD. [laHbl Ja/lbHeNIINe HallpaB/IeHus pa-
60TbI 110 O1eHKe 3¢ PEKTVBHOCTY UCIIONb30BAHNA YROOPEHNIT, B YaCTHOCTH a30Ta. OTMevaroTcA
TaK>Ke Mepbl I10 OLIeHKe PYUCKOB Y YIIPAB/ICHUIO MMMA.

KnioueBsie crnoBa: MIHEPa/IbHbIE y,u06pel—m51; IpOAOBO/IbCTBEHHAA 6630HaCHOCTb; TOYHOE€ CEIbCKOE XO-
35JICTBO; Slb(beKTI/IBHOCTb JICIIO/Ib3OBAaHMA YﬂOépeHI/Iﬁ; MaTeéMaTU4€CKNe MOIENN.

s uuruposanus: bamxua B.H., Anekcees A.O. Ilto6anbHast IPOFOBONIbCTBEHHAS 6€30I1aCHOCTD 1 OCHO-
BoIIOJIarammast pob yrobpenuit. Yacts 2. OcHOBOMOATAIast PO/b YEOOPEHMIT B IPOM3BOACTBE IPOJIO-
BonbcTBYsA // IIpo6memsr ananm3sa pucka. 2022. T. 19. Ne 4. C. 10—29, (ua anrm.),
https://doi.org/10.32686/1812-5220-2022-19-4-10-29

ABTOpBI 3aABIAIOT 06 OTCYTCTBIN KOH(IMKTA MHTEPECOB.

Content

Introduction

1. Precision farming

2. Case studies

3. Risk assessment and management
Conclusion

References

2 JlauHble MccefoBanus ObUIM HOAKep>KaHbl MuHMCTepcTBOM Hayku Poccnmiickoit Pepepaunu, TeMa
«BuoreoxumMmdeckme Iporeccsl TpaHcOpMaLUM MIHEPaTLHOTO M OPraHNYECKOTO BEIeCTBa B IOYBAX Ha
Pas3NIMYHbIX CTA/UAX 9BOMoL K 6uocdepsl 1 TexHOChepbI», Ne (121041500050-3).

1"


https://doi.org/10.32686/1812-5220-2022-19-4-0-0

HayuHana ctatbA

PervoHanbHasA u robanbHan 6e3onacHocTb

MpobneMbl aHanu3a pucka, ToM 19, 2022, N2 4

Original Article

Introduction

The increasing global production and use of mineral
fertilizers is caused by the food consumption of the in-
creasing population of the Earth and is predetermined
by the shortage of basic nutrients, nitrogen, phosphorus
and potassium, in various ecosystems, and above all, in
agroecosystems and agricultural soils.

At the same time, it is known that, first of all, nitro-
gen is the most important component of protein and
protein food in general, its biophility is extremely high,
the biophility factor, i.e. the ratio of the content of this
element in vegetation, and biota in general, in relation to
the content in the lithosphere, is 160, in this sense nitro-
gen is second only to carbon (780), surpassing hydrogen
(70) and oxygen (1.5) [1]. Nitrogen (N) is an essential
element of proteins and other important biomolecules,
and the availability of nitrogen in soil is a key factor lim-
iting both natural and agricultural productivity in ter-
restrial ecosystems [2—6].

At the same time, it is known that the development
of agriculture in recent centuries has largely been based
on agrochemistry, which provides a scientific basis for
the use of various fertilizers.

The development in the early twentieth century of
a technology for binding atmospheric nitrogen (N,) to
ammonia (NH,), known as the Haber-Bosch process,
led to the emergence of the nitrogen fertilizer industry.
These mineral fertilizers, including nitrogen, phospho-
rus and potassium ones, along with improved crop ge-
netics and agronomy, contributed to the “Green Revolu-
tion”, which led to a multiple increase in crop yields in
many parts of the world, preventing hunger for a large
number of people [7—9].

Currently, almost 270 million tons of mineral ferti-
lizers are used annually in world agriculture, of which
169 are nitrogen, 51 are phosphorous and 53 million
tons are potash [10]. However, due to a number of rea-
sons, primarily the increase in the cost of fertilizers and
restrictions on their supply, as well as sanctions restric-
tions on the supply of raw materials, it is necessary to
address issues of more efficient use of fertilizers, since it
is obvious that it will be difficult to expect an increase in
their production in the foreseeable future.

Fertilizer best management practices aim to increase
nutrient use efficiency and thus reduce adverse environ-
mental impacts. In the case of phosphorus, the examples
of sustainable phosphorus management — fractional
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application and use of efficient phosphorus fertilizers
that do not contain high enough concentrations of cad-
mijum and other toxic elements to pose a long term risk
to the environment and possibly to human health.

The purpose of the 2d part of review is related to the
issues of increasing the efficiency of the use of various
types of mineral fertilizers in details, since it is obvious
that the growth of their production and supply to vari-
ous markets will slow down and even stagnate. Among
the efficiency factors, both agronomic, agrochemical
and biological, as well as social, will be characterized.
The role of agricultural systems with the use of precision
farming will be evaluated.

1. Precision farming

1.1. Precision farming and fertilizer efficiency

Precision farming is an approach to farm management
that aims to identify methods that optimize the use of
resources [11]. As a result, precision control is based
on technologies that provide intensive collection, pro-
cessing and evaluation of data necessary for the correct
characterization and synthesis of temporal and spatial
variability.

At the same time, it should be emphasized the spe-
cial relevance of access to precision farming technolo-
gies in all agricultural regions of the world, including for
small farmers in developing countries. FAO often raises
this issue in its reports and makes great efforts to imple-
ment such approaches [12].

Theoretically, the difference in yield and environ-
mental results is explained by measurable climatic,
edaphic and managerial factors. Precision farming does
not focus solely on the management of nutrients com-
ing from fertilizers or from the soil, but improving the
efficiency of their use is a common goal. Management of
a specific site can help to adapt the introduced nutrients,
improve the efficiency of their use, increase profits and/
or minimize the risks of losses. First of all, this applies
to nitrogen. For this element, it is necessary to diagnose
the nitrogen regime of soils using various indicators,
ranging from assessing the nitrogen mineralizing ability
of soils [2] and ending with leaf diagnostics — see, for
example, the work of V.V. Tserling [13].

At the same time, the calculation of Nitrogen Use
Efficiency (NUE) at the field or contour level requires
spatial tools to estimate the N content in cultivated
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plants. For example, the values of the nitrogen index
can be used to determine whether the concentration of
N in plants will be sub-optimal in comparison with the
critical dilution curve to achieve maximum yield [14],
while the sufficiency N index can be estimated by com-
parison with a well-fertilized field area [15]. The rapid
estimation of NUE for a field or contour depends on re-
mote sensing tools and algorithms that reliably monitor
N concentrations in culture [16—19]. The working hy-
pothesis is that the status of nitrogen sufficiency in cul-
ture is functionally related to the nitrogen content in the
plant, expressed as concentration (%) or accumulation
(kg N/ha) in the leaf or plant.

Although the indicators of chlorophyll or protein do
not always coincide in terms of growth stages and the
rate of fertilization, they can be used as a proxy test for
assessing the status of N due to the strong relationship
between N-containing compounds and N content [20].
Many different vegetation indices are widely used to
assess the content and accumulation of N, accompany-
ing factors (soil properties, humidity), which, as a rule,
are calculated based on the reflectivity of leaves or the
crown as a whole in the visible and near infrared range
[21]. The rapid development of sensor technologies
combined with machine learning (and other methods)
has led to an increase in the ability to accurately predict
yields and non-destructively assess the nitrogen status
of plants. However, problems remain for practitioners,
including the influence of the growth stage, varieties
and the ability to manage these indicators in space and
time, as well as the indices near the saturation levels. In
addition, crown sensing data is often instantaneous, in-
frequent, and does not reflect the nitrogen status of the
entire plant (i.e. vertical distribution), which potentially
reduces the knowledge of the dynamic behavior of N in
the plant necessary to make timely recommendations.
To overcome these limitations, it is recommended to in-
tegrate hyperspectral data with crop growth models and
radiation transfer models to improve estimates [20].

Differences in plant and soil data can also be used
to determine the control zone of field contours using a
combination of sensing, geostatistics and interpolation
methods [22]. However, when developing specific plots,
recommendations for precision farming should also take
into account the dynamic nature of soil nitrogen and the
efficiency of its absorption by agricultural crops in dif-
ferent landscapes. In addition, recommendations based
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on indicators during the growing season cannot serve as
a guide for making decisions before sowing (planting).

In addition, an integrative site-specific approach to
nitrogen management links geo-referenced models to
support decision-making with dynamic biogeochemical
models that model results based on relevant crop, soil,
weather, management and enterprise factors [15, 16].
Models simulating N state can then be tested using field
measurements collected during the growing season.

Thus, precision farming technologies are compat-
ible within the adaptive control N system, in which spe-
cific empirical data on specific areas of the field level or
contour are used to improve the accuracy of the model.
Ultimately, data from these various sources can be com-
bined using machine learning or other methods to pro-
vide the necessary assessments and automated recom-
mendations [22].

Similar approaches can be used for other nutrients,
both macro-elements (phosphorus, potassium) and
meso- and micro-elements.

Crop sensing data and geo-referenced management
data can be used to calculate and display the values of
fertilizer use efficiency in space and time.

1.2. Efficiency of the use of various types
of mineral fertilizers

Although currently the use of all mineral fertilizers has
dramatically increased the biogeochemical flows of ni-
trogen, phosphorus and potassium, but nitrogen has
been most affected.

The massive use of industrial nitrogen fertilizers has
doubled the N fluxes in its global biogeochemical cycle,
transforming it into an agrogeochemical one, with many
environmental consequences [2]. Currently, it is neces-
sary to reduce nitrogen losses during the cultivation of
agricultural crops, while ensuring its sufficient resourc-
es to ensure food security. Modern achievements and
problems related to the efficiency of nitrogen use in ag-
riculture and the identification of research opportunities
in the field of agrogeochemistry of nitrogen, its soil cycle
and agronomy can be useful for achieving sustainable
use of N in agriculture. As an environmental indicator,
NUE assessments can help farmers assess the risk of N
losses on farms or fields. It can also be useful for region-
al or supply chain assessments [23—26]. The technology
of fractional fertilization can significantly reduce nitro-
gen losses with low plant demand on field circuits with
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a low level of fertility with a corresponding decrease in
the rate of fertilization, in particular, for growing peren-
nial grasses on these sites for reclamation or bioenergy.
Thanks to modern technologies, the best way to capture
unused N after the vegetation of the main crop is to use
cover crops grown for rapid growth after the maturation
of the main crop. This will help to remove unused nitro-
gen from the soil solution and reduce its losses in the en-
vironment. In the future, the absorbed nitrogen can be
remobilized from the biomass of cover crops to ensure
the main harvest of the next year.

These agrochemical and agronomic techniques can
also be effectively used for better assimilation of both
macronutrients (phosphorus, potassium) and meso-el-
ements (sulfur, calcium), and trace elements necessary
for plants.

1.3. Integration of knowledge with crop
cultivation models

Next-generation computing platforms can study com-
plex N, P, K interactions in crop systems to inform man-
agement, prioritize research, and improve understand-
ing of complexities. These computational structures
include statistical models, process-based mechanistic
modeling models and their hybrids [27, 28].

So for nitrogen, such decision support tools explore
all aspects of N in the soil-culture interface — from gene
expression, crop physiology and phenology to soil pro-
cesses and behavior prediction. Within the framework
of such modeling (for example, APSIM, DSSAT models,
etc.), the critical nitrogen concentration for crop growth
is considered in the context of genetic, environmental
and management factors (G x E x M) that control the
interaction between nitrogen availability in soil, crop
phenology, nitrogen distribution and yield [29], includ-
ing biological nitrogen fixation (BNF) [30]. Models of
farming systems are integrated assemblies of models of
individual components that take into account specific
biophysical components (for example, water balance,
crop growth and mineralization of soil organic matter).
They can be used to develop hypotheses, test them, and
create management-oriented decision support tools that
improve productivity, profitability, and environmental
quality. Although statistical models are relatively easy
to use and well suited for decision support tools, unlike
process-based models, they cannot be extrapolated be-
yond the context (G x E x M) in which they were deve-
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loped. Consequently, they cannot predict the change in
the values of the efficiency of fertilizer use depending on
the un-programmed combinations (G x E x M). How-
ever, their potential can be significant for two reasons.
Firstly, experiments alone are not enough to solve many
potential combinations (G x E x M) resulting from the
interaction of farmers’ solutions and the weather. In a
given field and in a given year, the results of farming sys-
tems are the result of billions of potential combinations
of hundreds of variables. Some of them are chosen by
the farmer (for example, the variety, planting date, use
of soil and fertilizers), while others depend on weather
conditions and climate. Secondly, in theory, new strat-
egies for managing fertilizer and crop systems can be
considered to increase the effectiveness of field experi-
ments and determine research priorities based on sen-
sitivity analysis, which identifies scenarios with serious
consequences. At the same time, field experiments will
help to identify and fill gaps in the knowledge of models.

1.4. Significant areas of research to increase
the efficiency of fertilizer use

Historically, the values of the efficiency of fertilizer use,
in particular for nitrogen, in agricultural systems have
been transformed from high values in systems with low
costs and low productivity through low values in sys-
tems with high costs and high productivity to moderate
values in systems with moderate costs and high produc-
tivity [31].

In fact, some existing systems with low costs and
low productivity, for example, in Benin or even India,
demonstrate Nitrogen Use Efficiency (NUE) > 1, which
means net use of soil nitrogen and a decrease in soil fer-
tility. Although in many countries there is a sharp de-
cline in NUE values in agriculture with the introduction
and excessive use of N fertilizers (for example, NUE in
China fell below 0.3), it is believed that this is not inevi-
table and that countries experiencing a downward trend
in the values under consideration could learn from
those who were able to “bend” their curves of changes
in NUE values towards higher indicators (> 0.6 in the
USA and France) due to public policy, education, careful
management, etc. [31, 32].

As the historical trajectory shows, simply increasing
the efficiency of fertilizer use alone will not be enough
if it leads to low-production systems and food insecu-
rity among the growing world population. Thus, we are
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faced with a complex, multi-purpose problem, which is
further complicated by dynamic economic and environ-
mental factors. Profitability may be relatively insensitive,
in particular, to doses of N fertilizers. For example, in
the Midwestern United States, when growing corn, ex-
penditure budgets showing the return on investment in
nitrogen fertilizers (for example, the ratio of the cost of
nitrogen fertilizers and the profitability of grain) show
that the economically optimal doses of nitrogen N fluc-
tuates by as much as 50 kg N/ha, based only on the real
differences in the ratio “nitrogen fertilizers: grain prices”
(for example, 0.05—0.20) [33]. 50 kg N/ha is ~30% of
the average economic optimal dose of N for these sys-
tems. Consequently, if there are economic incentives to
optimize nitrogen application doses, they strongly de-
pend on grain and fertilizer markets.

Taken together, these problems require a reliable
interdisciplinary approach to improving NUE using
multi-purpose optimization that takes into account so-
cial and biophysical sciences. Multi-purpose optimiza-
tion is a computational framework that looks for opti-
mal solutions and takes into account trade-offs between
potentially conflicting goals, such as minimizing data on
the supply of nutrients while maximizing data on yield
output. Such compromises are captured by the modeling
of agricultural systems, which are powerful integrators
for the use of multi-purpose optimization methods.
While modeling can only be used to maximize the fer-
tilizer utilization rate, it is instead possible to maximize
profitability and cost-effectiveness while minimizing
nutrient losses at the same time. Multi-purpose methods
have been used to optimize the simulation parameters
of the corn growing system in accordance with empiri-
cal results [34], but can also be applied to optimize goals
aimed at NUE indicators. On a regional scale, these op-
timization methods were used to distribute rain-fed and
irrigated areas in order to maximize yields and minimize
environmental impacts [35], therefore, similar concepts
could be used to maximize the values of the efficiency
of the use of nutrients in different regions or around
the world. For example, compromises in goals have also
been identified in crop breeding, in particular, between
the total grain yield and the concentration of N in the
grain, but recent work with genomic selection on several
grounds opens up significant prospects [36]. Therefore,
it can be suggested that a clear consideration of the set of
goals within the optimization framework will be crucial
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for future progress in increasing the fertilizer use effi-
ciency (FUE) while simultaneously achieving food secu-
rity and optimizing economic indicators [37].

2. Case studies

In this section, it is necessary to consider examples of
the rational use of fertilizers in various agricultural re-
gions. This allows us to emphasize once again the fun-
damental role of mineral fertilizers in obtaining sustain-
able and economically justified yields of various crops.
This has been evaluated in numerous recent publica-
tions [39—51].

2.1. Vegetable crops
Cabbage

Russia

The development of vegetable growing in any country
is aimed at fully meeting the needs of the population in
vegetables and is based on the use of a certain level of
production of intensive crops. Carrots during the grow-
ing season require a continuous supply of nutrients. At
the beginning of growth, it is particularly demanding for
nutrients in a highly soluble form. At this time, the plant
consumes the most nitrogen. During the growth period
of root crops, the need for phosphorus and especially for
potassium increases. In two-year studies (2019—2020) on
sod-podzolic soil in the Moscow region, Russia, authors
studied the effect of foliar top dressing for vegetation with
liquid complex fertilizer, LCD, with a ratio of N and P
equal to 11:37, consists mainly of ammonium polyphos-
phates) on various mineral nutrition systems. The experi-
mental plot soil has the following agrochemical indexes:
humus matter — 1.54%, pHy, — 6.1 and 6.63, content
of mobile forms of P,O.— 437 and 199 mg/kg of soil,
K,0 — 220 and 211 mg/kg of soil, in 2019 and 2020, re-
spectively. In the experiments, phenological observations
were carried out, the characteristics of the development
of vegetables under various food systems were evalu-
ated, the day before harvesting, the biometric indicators
of carrots were evaluated according to the experimental
variants. Guided by generally accepted methods, addi-
tional income from the use of fertilizers was determined
according to the control variants. The maximum increase
in commercial yield in comparison with the control, on
average for two years of research, was obtained in the
variant N92P76K69(S5) with the use of four top dressing
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(N11P37) and amounted to 8.7 t/ha. When reducing the
total dose of nitrogen by 35 kg in the active substance
to N57P90K120(S20)+28Ca0, the yield increase to the
control was 5.6 t/ha. On average, for two years, the larg-
est amount of conditional net income was obtained in the
variant N92P76K69(S5) with the use of four top dressing
and amounted to 83 thousand rubles/ha, which exceeds
the other variants by 35-36 thousand rubles/ha.

2.2. Root vegetables
Table beet

Russia

Table beet in the process of growth forms a large volume
of biomass, which causes its increased need for nutrients.
As a result, during the growing season this crop requires
a continuous supply of nutrients. Nitrogen consumption
continues throughout the growing season, but the maxi-
mum shortage can occur during the phases of formation
of a powerful leaf apparatus, root growth, so it is advis-
able to split nitrogen fertilization during the growing
season, using fertilizer urea. Both the lack of nitrogen
and phosphorus reduces the attaining of high yields.
With low application rates of complex fertilizers, phos-
phorus deficiency can be partially corrected by applying
LCE. In two-year studies held on a sod-podzolic soil in
the Moscow region, authors studied the effect of foliar
fertilization with complex fertilizer under various min-
eral nutrition systems. In the experiments, phenologi-
cal observations were carried out; the characteristics of
crop development under various nutrition systems were
evaluated. The day before harvesting, the biometric pa-
rameters of table beet were evaluated through the ex-
perimental treatments, and, based on generally accepted
approaches, additional income from the use of fertilizers
was determined when compared to the control treat-
ment. The maximum increase in marketable root yield
over control, on average for two years of research, was
obtained in the treatment receiving N88P65K69(S5)
with two N11P37 foliar applications and amounted to
8 t/ha. When reducing the total nitrogen rate by 16 kg/ha
to N72P79K120(S20)+28CaO, the yield increase over
control was 7.3 t/ha. On average for two years, the larg-
est extra income was obtained in the N88P65K69(S5)
treatment with two foliar applications that amounted to
86 thousand rouble/ha, exceeding the other treatments
by 12—29 thousand ruble/ha.
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2.3. Potatoes

Russia

The study of the effect of liquid and granular phospho-
rus-containing fertilizers on the yield and quality of
potato tubers on gray forest soil was carried out in the
Kaluga region, Russia. When setting up this experiment,
one proceeded from the following postulates.

With 1 ton of potato tubers, an average of 3 kg
N; 1.5 kg P,O; 6.5 kg K,O and 0.3 kg S are alienated
from the soil. Under potatoes, it is required to add more
potassium than nitrogen and phosphorus, since pota-
toes are a potassium-loving culture. Optimizing the nu-
trition of potato plants with phosphorus contributes to
the better use of nitrogen by plants, increases the starch
content in tubers, accelerates maturation and improves
the keeping quality of tubers. Balanced mineral nutri-
tion of potatoes reduces the damage of plants by fungal
and viral diseases (Fig. 1).

Figure 1. The mass fraction of commercial potato tubers
in the fertilized versions of the experiment was in a
close range: 83.8—85.8%. In the control version of the
experiment, the marketability of tubers was noticeably
lower (71.6%)

Puc. 1. Maccoeas 0ons mosapHvix Kny6Heti kapmodensa

6 Y00OpeHHbIX 86APUAHMAX IKCHEPUMEHMA HAXOOUNAC

6 6nuzkom ouanasoe: 83,8—85,8%. B konmponvHom eapuanme
JKCcnepumenma poiHouHoOCMb KyOHei 6vina samemmuo Hudce (71,6%)
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The conducted research allowed us to draw the fol-
lowing conclusions:

o When cultivating potatoes in 2020 on gray forest
soil with very low availability of nitrate nitrogen, very
high availability of mobile phosphorus and high avail-
ability of mobile potassium, the maximum increase
in yield of commercial tubers relative to control with-
out fertilizers, equal to 93%, was obtained by applying
N97P75K90S6 (kg/ha) with a combination of the fol-
lowing brands of fertilizers:

- LCF+,NPK(S)+Ca 5:15:30(5)+7CaO for pre-
planting cultivation;

- urea for pre-planting cultivation;

- LCE NP 11:37 — foliar top dressing in budding.

o The most balanced mineral nutrition of potatoes
is achieved by using complex nitrogen-phosphorus-
potassium fertilizers with a high potassium content.

o The introduction of N97P75K90S6 when
combining LCF, NPK(S) 8:20:30(2) and urea before
planting with foliar top dressing LCFE, NP 11:37 gave
a high economic result — additional income relative
to the control amounted to 170 thousand rubles/ha
(excluding the cost of fertilizing, as well as harvesting
the crop increase).

Furthermore, the effect of non-root treatment with
Si-containing agrochemicals on the yield and qual-
ity indicators of potato tubers when growing for seed
purposes is evaluated. The experiments were laid at
the experimental base Korenevo of the Russian Potato
Research Center in the Moscow region in 2019—2020.
The effect of non-root treatments with silicon-con-
taining agrochemicals in increasing doses on the pro-
ductivity of seed potatoes of the Golubizna variety
was studied. Spraying of plants with the preparation
from 100 to 1000 g/ha in the physical weight of the
agrochemical was carried out in the budding phase —
the beginning of flowering at the consumption of the
working solution of 300 1/ha. The scheme of the experi-
ment included eight variants in a four-fold repetition.
The standard power supply system is N9OP90K135.
The structure of the crop of potato tubers was deter-
mined by weighing the fractions from each plot, taking
into account the transverse diameter: small fraction —
less than 30 mm; seed fraction — from 30 to 60 mm;
food-tubers more than 60 mm. Spraying potato plants
with silicon-containing agrochemicals during the bud-
ding phase — the beginning of flowering increases the
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gross yield and marketability of seed tubers, as well
as increases the yield of nutritionally valuable com-
ponents. The maximum gross yield of tubers was ob-
tained in variants with the introduction of 270—384 g
of SiO,/ha. The increase in the yield of tubers at the
same time amounted to 4.9—8.5 t/ha. In turn, for the
variants with a dose of 270—384 g of SiO,/ha, the best
starch yield indicators were achieved (8.6—8.7 t/ha)
and vitamin C (7.9—8.3 t/ha).

2.4. Sugar beet

Poland

Optimization of the mineral nutrition of sugar beet with
macro- and meso-elements during the spring applica-
tion of the main fertilizer was performed on podzolic
soil of light granulometric composition in Poland.

In this project, which was carried out for 3 years
(2018, 2019 and 2020), the following strategy of feeding
sugar beet on podzolic soil of light granulometric com-
position was applied:

o inclusion of both macro- (nitrogen, phosphorus,
potassium) and meso-elements (sulfur, magnesium) in
the plant nutrition program in balanced proportions, it
allows you to achieve the best yield of root crops;

« optimization of plant nutrition with macro- and
meso-elements increases the collection of sugar per hec-
tare.

In favorable weather conditions for sugar beet in
2020, when cultivated on podzolic sandy loam soil with
a neutral reaction of the soil environment, an average
supply of nitrate nitrogen, a very high supply of mobile
phosphorus, an average supply of mobile potassium
and an average supply of exchangeable magnesium, the
maximum yield of root crops (118.2 t/ha) was obtained
using the following mineral nutrition scheme (with by
adding in kg/ha N130P60K141S52Mg12):

« LCE NPK(S) 15:15:15(10) before sowing;

« kalimag before sowing;

o ammonium nitrate for top dressing at the end of
March.

The system of applying mineral fertilizers for sugar
beet, which included the introduction of complex fer-
tilizer LCF, NPK(S) 15:15:15(10) and kalimag before
sowing, as well as fertilizing with ammonium nitrate,
generated a high additional income equal to 708.1 eu-
ros/ha, excluding the cost of harvesting the crop in-
crease.
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2.5. Silage crops
Corn

Russia

In a number of agrochemical experiments, it has been
shown that insufficient doses of fertilizers with low soil
fertility lead to a strong risk of crop shortage of green
corn mass. In this project, carried out for 2 years (2019
and 2020) on sod-podzolic sandy loam soil with high
potassium availability, the following strategies for feed-
ing silage corn were used:

« combination of macro-, meso- and microelements
(nitrogen, phosphorus, sulfur and zinc) is a necessary
condition for intensive biomass accumulation;

o if the soil is highly supplied with potassium, it is
permissible to use brands of complex fertilizers that do
not contain potassium, but it is necessary to take into
account the prospect of depletion of soil fertility;

« foliar fertilizing with phosphorus is a justified
technique that improves the phosphorus nutrition of
plants, especially in conditions of cool spring.

Based on the conducted experiments, the following
conclusions were made:

When cultivating silage corn in 2020 on sod-podzol-
ic sandy loam soil with medium availability of mobile
phosphorus and high availability of mobile potassium,
the maximum yield of green mass (52.8 t/ha) and dry
matter (15.8 t/ha) was achieved through the use of the
following mineral nutrition scheme with nitrogen, phos-
phorus, sulfur and zinc (in kg/ha N163P90S56Zn1,6):

o LCF+, NP(S)+Zn 20:20(14)+0.4Zn for pre-sowing
cultivation;

o Urea for pre-sowing cultivation;

o LCE NP 11:37 — foliar top dressing at a plant
height of 10—15 cm.

Lithuania

In the conditions of 2020, which was characterized
by cold weather in May, with a fractional applica-
tion of phosphorus (80 kg P,O. / ha before sowing +
10 kg P,O, / ha — foliar top dressing) obtained a high
yield increase of green mass of corn and dry matter
equal to 12%. The above-mentioned system of applica-
tion of fertilizers for silage corn (N163P90S56Zn1,6)
with the introduction of a small part of phosphorus in
foliar fertilization allowed to obtain a high additional in-
come of 341.0 euro/ha relative to the standard system of
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application of fertilizers in the region with the introduc-
tion of nitrogen-phosphorus fertilizers in lower doses
(N140P60). The costs of harvesting the resulting crop
increase were not taken into account.

Sunflower

Russia

Also in the Moscow region, Russia, an experiment was
conducted on the use of liquid complex fertilizer and sul-
fur-containing complex granular fertilizer in the techno-
logy of sunflower cultivation on sod-podzolic soil. Based
on the results obtained, it was shown that when sunflower
was grown on sod-podzolic soil with a medium acidic re-
action, low availability of mobile phosphorus and medium
availability of mobile potassium, high seed yield (2.79 t/ha
at standard humidity) was achieved when N76P30K30S20
(kg/ha) was introduced into the soil by using the follow-
ing two fertilizers: urea for pre-sowing cultivation; NPK(S)
15:15:15(10) during sowing. The adjusted system of apply-
ing fertilizers for sunflower with the introduction of all the
nutrients necessary for plants (nitrogen, phosphorus, po-
tassium and sulfur) into the soil was 24% more expensive
than the nutrition system without potassium and sulfur,
but provided additional income in the amount of 1,200 ru-
bles/ha, excluding the cost of fertilizing the soil, and also
for harvesting and refining the crop increase,

2.6. Grain crops

Spring wheat

Russia
The study of the effectiveness of the use of urea with dif-
ferent methods and terms of its use in the fertilizing of
spring wheat was carried out on a typical chernozem in
the Tambov region, Russia. It is known that due to the
balanced provision of plants with all the necessary nu-
trients, it is possible to maximize the realization of the
genetic potential of productivity. It is important to use
the correct form of fertilizers, as well as the timing and
methods of application. In different phases of growth
and development, wheat needs different amounts of ni-
trogen. The amide form of nitrogen, as is known, quick-
ly penetrates through the leaf surface of plants and is in-
cluded in the processes of nitrogen metabolism.

When developing the spring wheat nutrition pro-
gram, the following approaches were taken: fractional
application of nitrogen fertilizers with a combination of
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pre-sowing application and several non-root fertilizing
can be an effective method of increasing grain yield and
quality; identification of the optimal timing and meth-
ods of urea application for maximum realization of ge-
netic potential with a single dose of application.

The conducted experience allowed us to draw the
following conclusions:

o The maximum yield of spring wheat grain on typi-
cal chernozem was obtained by carrying out two non-
root fertilizing with urea (N30 + N30) against the back-
ground of pre-sowing application of a mixed fertilizers
to the soil, consisting of a grade of complex fertilizer
PK(S) 0:20:20(5) and urea (P40K40S10 + N20).

« The increase in yield relative to the control ver-
sion of the experiment, where fertilizers were not ap-
plied, was 250%. The double use of urea in the phases
of the tube and the flag sheet gave a very high operating
income of 11,243 rubles/ha. From an economic point
of view, the transfer of 75% nitrogen to fertilizing on
spring wheat is of interest when it is used once in the
early phases of crop development (before earing). This
technique provides the smallest number of technologi-
cal operations for the introduction of urea solutions and
gives an operating income relative to control without
fertilizers of more than 4.5 thousand rubles/ha.

o Fractional application of nitrogen fertilizers (25%
before sowing and 75% in top dressing) makes it pos-
sible to optimize nitrogen nutrition of plants with a high
initial supply of the upper soil layer with mineral nitro-
gen, which is mainly in ammonium form.

Lithuania

The study of the effect of complex granular and liquid
fertilizers on the yield and grain quality of spring wheat
was carried out on the sod-podzolic sandy loam soil of
Lithuania. In this project, carried out over 2 years (2019
and 2020) on soil with high potassium availability, the
following strategies of spring wheat nutrition were used:

o optimization of plant nutrition with nitrogen and
phosphorus is a necessary condition for obtaining high
yields and high grain quality;

« if the soil is insufficiently supplied with mobile
phosphorus, it is necessary to apply increased doses of
phosphorus in the main application.

Conclusions from this experience:

When cultivating spring wheat in 2020 on sod-pod-
zolic sandy loam soil with medium availability of mobile
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phosphorus and high availability of mobile potassium,
the maximum grain yield (3.85 t/ha), as well as the best
values of quality indicators (grain nature, sedimenta-
tion), were obtained when adding N100P90 as part of
the following fertilizers:

« LCE NP 11:37 sprayer for pre-sowing cultivation;

e ammonium nitrate for pre-sowing cultivation;

o ammonium nitrate in top dressing randomly at the
BBCH 30 stage (the beginning of the exit into the tube).

The above-mentioned spring wheat mineral nutri-
tion technology (N100P90) made it possible to achieve
a good economic result compared to the standard re-
gional technology (N100P60). The additional income
amounted to 120.6 euros/ha, excluding the costs of har-
vesting and refining the resulting crop increase

Winter wheat

Russia

It is known that with 1 ton of winter wheat grain, an
average of 19 kg of N, 8 kg of P,O, and 4.8 kg of K,0
are alienated from the soil. Sufficient provision of plants
with phosphorus improves the overall and productive
bushiness, promotes overwintering, increases the ef-
ficiency of water use by plants, accelerates maturation
and reduces grain moisture during harvesting. During
the spring cold snap, winter crops often lack phosphorus
due to a decrease in its intake into plants.

Liquid complex fertilizer (LCF) with a ratio of N
and P equal to 11:37, consists mainly of ammonium
polyphosphates. In soil, polyphosphate chains are bro-
ken down to monomeric phosphates (undergo hydroly-
sis) under the action of enzymes produced by soil mi-
croorganisms and plant roots, or without the action of
enzymes. Approximately half of the polyphosphates are
destroyed within 1—2 weeks. A small part of phospho-
rus in the composition of liquid complex fertilizers is
represented by monomeric phosphates, which are im-
mediately available to plant roots.

In this project, which was carried out for 5 years on
leached chernozem, the following winter wheat nutri-
tion strategy was used:

« the use of phosphorus in both solid and liquid
complex fertilizers allows for a high increase in grain
yield;

o reducing the nitrogen dose in dry years does not
lead to a decrease in yield, but does not allow you to get
high-quality grain.
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When growing winter wheat on gray forest soil of the
Orel region, Russia, the combination of urea top dressing
with non-root top dressing LCF, NP 11:37 contributed
to the formation of the most full-fledged grain with the
maximum protein and gluten content. The increase in
winter wheat grain yield from foliar fertilizing with LCF,
NP 11:37 in the phase of tillering and the phase of milk
ripeness was in the range of 0.28—0.32 t /ha at standard
grain moisture or 4—5% compared to standard farming
practice, which includes only nitrogen fertilization with
ammonium nitrate. The additional income received due
to carrying out two non-root fertilizing of winter wheat
with liquid complex fertilizer of housing and communal
services NP 11:37 is estimated at 2186—2204 rubles/ha,
excluding the costs of harvesting and refining the crop
increase.

In the arid conditions of 2020, when cultivating win-
ter wheat on leached chernozem in the Krasnodar Terri-
tory, Russia, with increased availability of mobile forms
of phosphorus and potassium, mineral nutrition with
the addition of N49-93 and P92-162 in kg/ha provided
an increase in grain yield by 81—103% relative to the
control without fertilizers. Food grain of the 3rd class
was grown in a variant of the experiment with the intro-
duction of N93P81 by combining the following brands
of fertilizers: LCF, NP 11:37 in autumn for disking
(N24P81); ammonium nitrate — early spring fertilizing
(N69). At the same time, grain yield did not significantly
differ in the variants where diammonium phosphate
NP 18:46 and LCE NP 11:37 (5.27—5.47 t/ha) were used
as phosphorus-containing fertilizers. At the same time,
grain yield was significantly lower in the variant using
ammophos NP 12:52 as a phosphorus-containing fer-
tilizer compared to variants with using LCE, NP 11:37.
The reduced nitrogen dose (48 kg N/ha) in the dry sea-
son was sufficient to obtain a good yield of 5.47 t/ha of
grain. In the latter variant, LCE, NP 11:37 was used for
the main application to the soil and for fertilizing. How-
ever, the phosphorus dose is too high (162 kg P,0./ha)
and it certainly should not be used with the develop-
ment of erosion processes and the risk of phosphorus
losses to surface reservoirs. The best economic result
was also obtained when N24P81 + N69 was added to
kg/ha by combining LCE, NP 11:37 and ammonium ni-
trate. Additional income relative to control amounted to
about 35.8 thousand rub/ha without taking into account
the costs of fertilizing and harvesting the crop increase.
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In field experiments, conducted on soddy-podzolic
heavy loam soils in the Moscow region, the effect of use of
Si-containing agrochemical on yield and quality param-
eters of winter wheat grain was studied. Soil had a me-
dium level of available phosphorus and potassium, as well
as a low level of available sulfur, and therefore a balanced
grade of sulfur-containing complex fertilizer NPK(S)
15:15:15(10) was applied as a basal fertilizer. Weather
conditions in 2018—2019 and 2019—2020 growing sea-
sons were characterized by an excessive precipitation. It
is known that silicon optimizes the metabolic processes
in plants, strengthens the stem that prevents lodging of
cereals. The Si-containing agrochemical was used in in-
creasing rates in winter wheat Moskovskaya 56 variety.
During two experimental years the highest yield of winter
wheat grain was obtained in the treatment with seed coat-
ing with Si-agrochemical at 50 g/t seeds and foliar sprays
at 100 g/ha at the beginning of stem elongation and the
beginning of heading. In the above-mentioned treatment,
the use of Si-agrochemical increased grain yield by 19—
26%. Si-containing agrochemical had a positive effect on
spike length, 1000-grain weight and test weight of grain.

Poland

Study of the effectiveness of early spring winter wheat
fertilizing with complex fertilizers on podzolic soil of
light granulometric composition in Poland allowed us
to conclude that under conditions of insufficient mois-
ture in the 2019—2020 season, when cultivating winter
wheat on soil with a neutral reaction, high availability of
nitrate nitrogen, very high availability of mobile phos-
phorus and average availability of mobile potassium, the
maximum grain yield (5.58 t/ha) was achieved with the
use of the following system of application of mineral fer-
tilizers (with the addition in kg/ha N150P85K145S30):

« double superphosphate before sowing;

« potassium chloride before sowing;

o NPK(S) 15:15:15(10) — top dressing in mid-
February;

o ammonium nitrate — 2 top dressing (in mid-
February and mid-March).

The winter wheat fertilizing scheme, which included
the early spring application of ammonium nitrate and
complex fertilizer NPK(S) 15:15:15(10) and the second
fertilizing with ammonium nitrate in a month, gener-
ated additional income of 118.4 euros/ha, excluding the
cost of harvesting and refining the crop increase.
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Italy

The study of the effectiveness of early spring fertilizing
at two experimental sites of the University of Milan in
2017—2018 with winter wheat was conducted.

Treatments A, B, C, D refer, respectively, to: (i) un-
fertilized (control), (ii) fertilized according to the farm-
er’s experience (with local fertilizers), (iii) like B but with
new fertilizers, (iv) like B but with S- and Zn-enriched
fertilizers.

Fertilizers were:

o Treatment B: DAP (18-46-0) [origin of phosphate
rocks was Tunisia in one site, Morocco in the other] +
ammonium nitrate [provided by the farmer] + urea
[provided by the farmer];

e Treatment C: DAP (18-46-0) + ammonium
nitrate [provided by the farmer] + urea [provided by the
farmer];

o Treatment D: NP+S+Zn (16-34-0)(6)(0.4) [Russia]
+ ammonium nitrate [provided by the farmer] + urea
[provided by the farmer] (Table).

Cultivar Obelix (Syngenta) was sown on 11 Octo-
ber 2017 in the first (named “Bonatti” hereafter; latitude
45°00°47.8” N, longitude 9°57°10.7” E; https://goo.gl/
maps/3nX4UxEmrsm) and second field (“Capannone”
hereafter; latitude 45°01°24.6” N, longitude 9°57°42.5” E;
https://goo.gl/maps/dZ1PrK5AGQC2

The positive effect of sulfur on the number of spikes
per plant and of grains per spike was already observed
for winter wheat by Jarvan et al. [45]. This led to a
slightly higher harvest index (grain biomass to total
aboveground biomass ratio) for treatment D as com-
pared to other treatments.

Sulfur did not affect stem elongation [46—49], as dif-
ferences in plant height were mainly among unfertilized
(treatment A) and fertilized (treatment B, C, and D) plots.

Table. Scheme of fertilizer application

Tab6nuya. Cxema éHeceHust y0oOpenui

Total amounts of fertilizers distributed (kg/ha)

Treatment PO, | N K0 S Zn
A — 0 — — —
B,C 80 160 — — —
D 80 160 —_ 14.1 0.94
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This is a key point since higher plants are more sus-
ceptible to lodging, one of the main abiotic factor
affecting wheat productivity and grain quality. No effect
of treatments was found for grain size or grain weight,
in agreement with what reported by different authors.

Concerning the Capannone site, results from the
2017/18 campaign are in line with those of the Bon-
atti one, with treatment D showing the highest yield and
treatment A the lowest. Plants fertilized with addition of
sulfur and zinc (treatment D) had the greatest number
of spikes per plant and of grains per spike as observed
in the other field Bonatti (Fig.2), although variability
among field replicates prevented results to be statistically
significant. Even in this case no effect of sulfur on plant
height was found, confirming the absence of negative
side-effects of sulfur fertilization (no increase in suscep-
tibility to lodging). As observed in the Bonatti site,
fertilization treatments did not affect neither grain size
nor grain weight.

Such agreement between results obtained in the two
sites is relevant, as it clearly shows that the effect of the
previous crop in the Capannone field (tomato) — which
hidden the effect of sulfur and zinc during the first-year
campaign — is progressively fading.

The positive effect of sulfur on crop productivity was
relevant and, in this second year campaign, also statis-
tically significant. Moreover, sulfur application did not
have any impact on plant height, and thus on potential
increase in susceptibility to lodging.

yield (t/ha) *** (p < 0.01)

A B C D
Lreatment

Figure 2. Yields in the Bonatti site, t/ha

Puc. 2. Yposxaiinocmov na yuacmxe bonammu, m/za
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Romania

The study of the comparative effectiveness of liquid and
granular phosphorus-containing fertilizers in the culti-
vation of winter wheat was carried out on chernozem
soil in Romania. At the same time, liquid complex fer-
tilizers based on ammonium polyphosphates are an ef-
fective form of phosphorus on soils that contain calcium
carbonate.

The study showed that the minimum NDVI values
were obtained in the control version of the experiment.
The NDVI values in the fertilized variants of the ex-
periment were statistically equivalent. Consequently,
when cultivating winter wheat in the dry season of
2019—2020 on chernozem soil with low availability of
phosphorus available to plants and medium availability
of easily exchangeable potassium, the best grain yield
of 4.03—4.07 t/ha was obtained by adding N175P60
and N184P74 to kg/ha using the following mineral fer-
tilizers:

o LCE NP 11:37 sprayer for pre-sowing cultivation;

o urea — top dressing randomly in the phases of till-
ering and the beginning of the exit into the tube.

The increase in gross revenue when introducing
N175P60 as part of LCE, NP 11:37 and urea is estimat-
ed at 307 euros /ha relative to the control. Based on the
costs of purchasing and applying fertilizers, this system
of applying fertilizers was economically the most prof-
itable.

Hungary

The study of the comparative effectiveness of liquid and
granular phosphorus-containing fertilizers in the cul-
tivation of winter wheat was carried out on meadow-
chernozem soil in Hungary. In the field experiment con-
ducted on meadow-chernozem soil, the following strat-
egies of winter wheat nutrition were used:

« liquid complex fertilizers based on ammonium
polyphosphates are the most effective form of phospho-
rus on soils containing calcium carbonate;

« to achieve maximum vyield on soils with low avail-
ability of phosphorus available to plants, it is necessary
to use increased doses of phosphorus-containing ferti-
lizers.

At the same time, the following conclusions and con-
clusions were obtained:

When cultivating winter wheat in the dry season
of 2019—2020 on meadow-chernozem soil with low
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availability of phosphorus available to plants and high
with easy-exchange potassium, the maximum grain
yield of 3.45 t/ha was obtained by applying a reduced
dose of nitrogen and an increased dose of phosphorus
(N123P104) by combining the following mineral ferti-
lizers:

« LCE NP 11:37 sprayer for pre-sowing cultivation;

o LCE, NP 11:37 — top dressing in the tillering
phase;

o urea — two top dressings at random in the tiller-
ing phase and the beginning of the discharge into the
tube.

The increase in gross revenue relative to control
when using the above-mentioned fertilizer application
system is estimated at 162.2 euros/ha. This is the only
fertilizer application system with the generation of addi-
tional income relative to control, taking into account the
costs of purchasing and applying fertilizers.

Brazil

The study of the comparative effectiveness of the appli-
cation of complex and mixed fertilizers in the cultiva-
tion of wheat was carried out on degraded red latosol
in Brazil. At the same time, it is known that wheat is an
important agricultural crop in Brazil, and the south of
the country is its granary for this culture.

When growing wheat in the 2019 season on degrad-
ed red latosol with a very high availability of phospho-
rus and potassium forms available to plants and a high
availability of available sulfur, the use of complex ferti-
lizers NP(S) 14:40(7) and NPK 12:32:16 during sowing
provided an increase in grain yield by 5—7% relative to
farming practice with by adding a mixture of the com-
position NPK 05:20:20 during sowing.

Wheat grain suitable for baking purposes was ob-
tained using a nutrition scheme that included a sulfur-
containing complex fertilizer (with the introduction of
N120P80K80S14 (in kg/ha):

o NP(S) 14:40(7) in rows during sowing;

o potassium chloride scattered after sowing;

o urea — fertilizing randomly in the phases of
tillering and the beginning of the discharge into the
tube.

The above scheme of wheat nutrition with the use of
sulfur-containing complex fertilizer NP(S) 14:40(7) dur-
ing sowing, according to preliminary estimates, was the
most cost-effective.
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Corn

Serbia

The study of the comparative effectiveness of different
grades of granular fertilizers was carried out on cher-
nozem soil in Serbia. Based on this experience, the fol-
lowing conclusions were made.

In 2020, when growing corn on carbonate cher-
nozem with low availability of mobile phosphorus and
medium availability of mobile potassium, the maximum
grain yield (11.03 t/ha) was obtained using macro-ele-
ments in doses of N100P80K60 by applying the follow-
ing mineral fertilizers for pre-sowing cultivation:

o ammophos NP 12:52;

o urea;

o potassium chloride.

The increase in gross revenue when combined be-
fore sowing of ammophos NP 12:52, urea and potassium
chloride (N100P80K60) is estimated at 486.7 euros/ha
relative to the scheme of application of farm fertilizers
with an overestimated dose of nitrogen and an insuffi-
cient dose of phosphorus (N156P64K64).

Brazil

The effectiveness of the application of sulphate sulfur as
part of complex fertilizers on the yield of corn grain cul-
tivated on degraded red latosol in Brazil was studied.

The conclusions obtained:

When growing corn in the dry winter season of 2020
on degraded red latosol with an average content of phos-
phorus and potassium forms available to plants and a
satisfactory supply of available sulfur, a competent se-
lection of sulfur-containing fertilizers is a combination
of NP(S) 14:40(7) grade and elemental sulfur (50% sul-
phate sulfur + 50% elemental sulfur) or the same appli-
cation is only NP(S) 20:20(14) (100 % sulphate sulfur) —
allowed to increase grain yield by 24—26% compared
to the traditional approach of farmers (100% elemental
sulfur). At the same time, the same amount of nutrients
was introduced into the soil — N100P40K40S28.

The maximum increase in gross revenue relative to the
control (N100), equal to 158.9 US dollars/ha, was obtained
with the following system of mineral nutrition of corn:

« NP(S) 20:20(14) before sowing;

o potassium chloride before sowing;

o urea in top dressing randomly in the phase of
4 leaves.
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2.7. Technical oilseeds

Winter rapeseed

Lithuania

The study of fractional application of the recommended
dose of phosphorus in the composition of a liquid com-
plex fertilizer for the cultivation of winter rapeseed was
carried out on the sod-podzolic sandy loam soil of Lith-
uania.

In the field experiment, with high soil potassium
availability, the following strategies for feeding winter
rapeseed were used:

« combination of macro- and meso-elements (nitro-
gen, phosphorus and sulfur) is a necessary condition for
obtaining high seed yields;

o fractional application of the recommended dose
of phosphorus in two doses as part of a liquid complex
fertilizer (before sowing + foliar top dressing) is more
effective than a single application as part of a granular
fertilizer.

In this experiment, the following conclusions were
made:

When growing winter rapeseed in 2020 on sod-
podzolic sandy loam soil with good availability of
mobile phosphorus and high availability of mobile
potassium, the best seed yield (3.11 t/ha) was ob-
tained through the use of a fertilizer application sys-
tem with fractional phosphorus application (in kg/ha
N135P46+10S60):

« LCE NP 11:37 sprayer for pre-sowing cultivation;

» LCF, NP 11:37 — foliar top dressing in the BBCH
20 stage (the beginning of the development of lateral
shoots);

o ammonium sulfate in top dressing randomly in
the BBCH 20 stage;

« ammonium nitrate in top dressing randomly in
the BBCH 20 stage.

The above-mentioned system of applying fertiliz-
ers for winter rapeseed with the transfer of 10 kg of
P,O. / ha to fertilizing allowed to receive additional
income equal to 279.5 euros / ha, relative to the stand-
ard approach, which provides for the introduction of
granular phosphorus-containing fertilizer in a full dose
of phosphorus before sowing. The cost of harvesting the
crop increase was not taken into account.
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3. Risk assessment and management

There is no doubt that there is a need to assess risks of
various nature arising from the change of previously es-
tablished traditions in the fertilizer production and lo-
gistics markets. Along with the risks to public health, the
risks of depletion of soil fertility with a decrease in the
use of fertilizers or abandonment of them have to be as-
sessed.

Today, more than 170 million tons of mineral ni-
trogen fertilizers are used annually in world agricul-
ture [10]. In 2010, the total amount of nitrogen coming
from fertilizers, biological nitrogen fixation (BPA) by
leguminous crops, atmospheric precipitation and ma-
nure amounted to 174 million tons N, but only 74 mil-
lion tons N was detected in the collected products [38].
Most of the remaining nitrogen is lost from agricultural
land to the environment, where it harms sensitive eco-
systems, reduces air quality and contributes to climate
change, which leads to costs for biodiversity, fisheries,
human health and social infrastructure [52—68].

Anthropogenic reactive compounds are easily ab-
sorbed by plants and other organisms, and the need for
nitrogen fertilizers has led to a doubling of N fluxes in
its global cycle. This is no longer safe, because it chang-
es the entire biosphere as the habitat of humanity. The
United Nations (UN) Environment Program has iden-
tified excessive reactive N as one of the five emerging
threats facing the planet [63—65], so the Fourth UN En-
vironment Assembly (March 2019) adopted the resolu-
tion “Sustainable Nitrogen Management”.

Nitrogen fertilization is a “double-edged sword” that
provides food security for most of humanity, while hav-
ing a huge negative impact on the environment and hu-
man health [62]. Globally, fertilizer nitrogen is also the
largest source of nitrous oxide (N,0), which has a pow-
erful (~300-fold) global warming potential compared
to carbon dioxide and is a long-lived greenhouse gas,
whose concentration in the atmosphere increased by
0.8 parts per billion (ppb) per year from 300 ppb in 1980
to 332 ppb in 2020 [64, 68].

Currently, there is an increasing interest in assessing
various factors associated with increasing the efficiency
of nitrogen use. First of all, this is due to the increase
in the use of mineral nitrogen fertilizers, which has
now reached more than 170 million tons. The amount
of organic fertilizers and compost used is also grow-
ing, which are also a source of nitrogen introduced into

24

Regional and Global Security

Issues of Risk Analysis, Vol. 19, 2022, No. 4

agroecosystems. The negative environmental conse-
quences of the irrational use of nitrogen fertilizers are
characterized by the accumulation of nitrate and nitrite
nitrogen in drinking water sources, in crop production
and an increase in the unbalanced intake of N,O into
the atmosphere due to the denitrification process. These
ecological consequences are recorded in almost all soil-
climatic zones. The possibility of assessing environmen-
tal risk using methods and techniques of agrogeochem-
istry is shown. The quantitative assessment of various
articles of the agrogeochemical nitrogen cycle makes it
possible to determine the possibilities of eliminating ex-
cessive anthropogenic pressure on them. First of all, this
is due to the optimization of doses of nitrogen fertilizers,
for example, based on the determination of the nitrogen
mineralizing ability of soils, and a corresponding de-
crease in the content of nitrogen in various components
of agroecosystems subject to denitrification and leach-
ing. The accumulation of nitrates in plant products also
decreases [2, 69].

Conclusion

Global food needs are projected to double by 2050 to
feed 9 billion people, and the question facing agricul-
ture is whether this is possible. These goals will face in-
creasing climate variability and an increase in extreme
temperatures and precipitation in all parts of the world
[70—72], as well as a decrease in the volume and qual-
ity of the land resource base [73—77]. There are many
problems to face; however, first of all it is necessary to
focus on the interaction of genetics x environment x
management (G x E x M), where management means
primarily the use of a sufficient amount of mineral fer-
tilizers in precision agriculture [78]. This opens up the
potential to feed 9 billion people. Understanding and
quantifying the required crop yields provide the basis for
evaluating the planned means and methods of achiev-
ing progress in this direction, and the task will be to de-
termine the most effective and efficient way to increase
yields through more eflicient use of water and nutrients
from fertilizers and soil. A more appropriate approach
to increasing the potential would be to increase the ac-
tual yield rather than increase the potential yield. The
actual increase in yields and overall productivity can be
provided by management systems focused on increasing
land productivity, since our ability to expand available
land resources is not a viable option.



Vladimir N. Bashkin, Andrey O. Alekseev

Global Food Security and Fundamental Role of Fertilizer

BawkKuH B.H., Anekcees A.O.

In addition, it is necessary to pay great attention to
the problem of increasing the efficiency of the use of
mineral fertilizers due to the expected reduction in their
production, or, for the time being, stagnation. Thus, the
EU, within the framework of the Farm-to-Fork strategy,
aims to reduce the loss of plant nutrients by at least 50%
by 2030 and reduce the use of fertilizers by 20% [83].
Although this article focuses on improving the efficiency
of the use of nitrogen fertilizers, with an assessment of
the values of NUE, this approach can and should also be
used for phosphorus and potash fertilizers. It is neces-
sary in the future to pay more attention to the evaluation
of the values of the phosphorus use efficiency, PhUE,
as well as similarly for potash fertilizers with an assess-
ment of the potassium use efficiency, PUE. In the case of
phosphorus, we should talk about sustainable phospho-
rus management, in particular, meaning, for example,
fractional application and use of fertilizers that do not
contain high concentrations of heavy metals. This is de-
scribed in the Case studies section. When using potash
fertilizers, the measure of evaluating the effectiveness of
their use can be an assessment of the potash potential
of soils, which will allow assessing the potash regime of
soils and optimizing the doses of potash fertilizers.

Under these conditions, it is impossible to overesti-
mate the role of mineral fertilizers, in the production of
which it is necessary to use, as mentioned above, meth-
ane — a source of carbon dioxide and hydrogen, as well
as an energy source [79—82].

Without any doubts, the fundamental role of min-
eral fertilizers in food security will only increase in fu-
ture and hopefully these review will form a holistic view
of readers on the problem of global and regional food
safety and the basic approaches for its solution using
mineral fertilizers.
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AHHOTaumA

B crarbe mpefcTaB/IeHa aBTOPCKast METOAMKA OLIEHKM PUCKOB (pUHAHCOBO-OI0/KETHOI Oe30Iac-
HOCTM PETVOHa, 6a3upyoLascsa Ha CMHTe3e MHAMKATYBHOTIO IIOIXO0/d, MMHIMAKCHOTO MeTOofia
U MeTofja HOPMMpPOBKM ToKasaTeseil. Ilenpio cTaThy sAB/AETCA BbIpabOTKAa HOBOIO IHOAXOfaA
K IMarHOCTUKeE YIPo3 (pUHAHCOBO-OI0IKETHOI 6€30I1aCHOCTH, OLIEHKe YPOBHA PMCKa peannsa-
LYY 3THX yTPO3 Ha Me30ypoBHe. IIpy IIpOBefeHNN UCCTIENOBAHN IIPUMEHSNTUCH TaKlie METOfbI,
KaK aHa/lu3, CUHTe3, MHAVKATUBHBII aHA/IN3, MUHUMAKCHBII METOJI, METOJ HOpPMMUPOBKHL. B cTa-
The PACCMaTPUBAIOTCS MOXONBI K COCPYKAHUIO AeATebHOCTY 10 YIIPABACHUIO PYCKaMI, TIO-
POGHBIM 06pa3oM MCC/IEyeTCs BOIIPOC O MOHATUM PUCKA, €r0 CYLHOCTHBIX Ipy3HaKax. [lajee
aBTOpP MCCIIEAyeT CYLIEeCTBYIOIE METOVIKM OLICHKM PUCKOB B 0071acTyi (HMHAHCOBO-OI0/KeT-
HOJT 6€30I1aCHOCTH, Ha OCHOBE Y€ro aBTOPOM IIPeIaraeTcsl yrpo300PUeHTHPOBAHHBII MTOXOR
K OLIEHKe PJICKOB, aBTOPOM PacCMaTPMBAIOTC OCHOBHBIE YTPO3bI QMHAHCOBO-OI0MKEeTHOIT Hes-
OIACHOCTM, KOTOPBbIe aKTYa/lIN3MPOBAIICh OC/Ie BBECHN HOBBIX 3allalHbIX CAaHKIMII IIPOTHUB
Poccun Ha ¢oHe IpoBefieHNA CIeNMaIbHOI BOCHHON Ollepaliui, HalleJIeHHOM Ha leHaIdyKa-
LVMIO ¥ AeMIINTapU3alMio YKPauHbl, @ TAKOKe 3alUTy HaceneHnA JJoHb6acca OT HamafieHuit co
CTOPOHBI HEOHALMCTCKUX (pOpMMUpOBaHMIL. [/ OLleHKM pUCKa peanusalny KaXHoil U3 yrpos
ObUIY BBIOPAHBI MHAVKATOPBI, @ TAKOKe OIpefe/ieHbl CpefiHee IOPOroBoe 3HadeHue, MUHVIMA/Ib-
HbIil ¥ MAaKCUMAaJIbHBIIT IOPOTOBbIe YPOBHNU. Bcero 610 MpeIoskeHO UCII0Ib30BaTh 10 MHAN-
KaTOpOB, C IIOMOIIIbIO KOTOPBIX Ha OCHOBE Pa3pabOTaHHOI METOAMKY ObIIa IIPOBEeHa OLieH-
Ka pycKoB (uHAHCOBO-OI0KeTHOI besomacHocTn Kuposckoit obmacti. B Xofe fyarHocTukm
BBIAB/ICHBI PUCKM (PMHAHCOBO-0I0fkeTHOI HesonacHocTy Kuposckoit obmactu. ITpeaioxkeHHas
B CTAaTb€ METOJMKA MOXXET 6I)ITI) JMICIIO/Ib30BaHa OpraHaMmn FOCY}IapCTBeHHOﬁI BJ/IaCTU B LEIAX I1O-
BbIeHNA 9(GEKTUBHOCTI [ESATeNbHOCTI 110 YIPABAEHNIO0 pUcKaMy (QMHAHCOBO-OI0KETHON
6e30I1aCHOCTH PeTMOHa.

KiroueBpie crmoBa: q)MHaHCOBO—éIOlI)KeTHaH 6€SOHaCHOCTb; PUCKM; OLJ€HKa PIMICKOB; YIIpaB/IEHNE PUCKaAMI;
KI/IPOBCKaH O6IIaCTb; Ppermox; I/IHHI/IKaTI/IBHbIﬁI IOOXOI.
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Abstract

The article presents the author’s methodology for assessing the risks of the financial and budgetary
security of the region, based on the synthesis of the indicative approach, the minimax method and
the method of normalizing indicators. The purpose of the article is to develop a new approach to
diagnosing threats to financial and budgetary security, assessing the level of risk of these threats at
the mesolevel. During the research, such methods as analysis, synthesis, indicative analysis, mini-
max method, normalization method were used. The article discusses approaches to the content of
risk management activities, examines in detail the issue of the concept of risk, its essential features.
Further, the author examines the existing methods for assessing risks in the field of financial and
fiscal security, on the basis of which the author proposes a threat-oriented approach to risk assess-
ment, the author examines the main threats to financial and fiscal security that have become more
relevant after the introduction of new Western sanctions against Russia against the backdrop of a
special military an operation aimed at the denazification and demilitarization of Ukraine, as well as
the protection of the population of Donbass from attacks by neo-Nazi formations. To assess the risk
of implementation of each of the threats, indicators were selected, and the average threshold value,
minimum and maximum threshold levels were determined. In total, it was proposed to use 10 in-
dicators, with the help of which, on the basis of the developed methodology, an assessment of the
risks of financial and budgetary security of the Kirov region was carried out. During the diagnostics,
the risks of financial and budgetary security of the Kirov region were identified. The methodology
proposed in the article can be used by public authorities in order to increase the efficiency of risk
management of the financial and budgetary security of the region.

Keywords: financial and budgetary security; risks; risk assessment; risk management; Kirov region; region;
indicative approach.
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BBepneHue

YrpapneHyue puckaMy Kak HalpaB/ieHNe 5KOHOMUYe-
CKOJI HayKM ABNIAETCA JOCTATOYHO HOBBIM ABJICHMEM.
CaMo ToHATHE PUCK-MeHeI)KMeHTa BIIepBble IOsABU-
noch muub B 1950-x rr. XX B. Kak oTmeyaeT B cBoO-
eit pabore B.B. XMbIpOB, BIiepBble TEPMUH «PUCK-
MeHe[)XKMEHT» OBl UCI0/Ib30BaH B 1956 . B my6u-
Kallyuy aMepuKaHCKoro >xypHana Harvard business
Review. Kak Teopusa puck-MeHePKMEHT IOTY4YNII CBOE
pasBuUTHE elle I03Xe, MMub B 1970-X IT. mpouno-
ro Beka [28]. VIMeHHO B 3TO BpeMsl aMepUKAHCKIMMU
9KOHOMUCTaMU ObUIN CHOPMYIUPOBAHBI OCHOBHBIE
[IO3MI[UY, KACAOLIECS BOIIPOCOB O TOM, KaKuM obpa-
30M CJIefiyeT OIpefeniaTh NePUHUIUIO «PUCK», KaKue
CYLIeCTBYIOT MeTO/bl YIIpaBIeHNsA PUCKAMU, KaKUM
06pasoM Impou3BOAUTCA UX olleHKa. B Poccun puck-
MEHEIDKMEHT B Ka4eCTBE CAMOCTOATEIbHOM HayYHON
obmactu chopmuposancs mocne pacnaga CCCP, yxe
B 1990-x rr., mocie nepexojga 0T KOMaHAHOM 9KOHO-
MUYECKOI CUCTEMBI K PbIHOYHOI [25, ¢. 130]. B 3aman-
HBIX CTpaHaX, TaKUX Kak cTpaHbl EBpocorosa n CIIA,
PUCK-MeHEIPKMEeHT Yallle BCero MCIONb3yeTca A
HOBBIIIEHN YPOBHA YCTOMYMBOCTY Ha YPOBHE IIpef-
npuATHit u opranmsanuii. Ha mam B3rnap, 8 Poccun
PUCK-MeHe[)KMEeHT KaK HallpaB/ieHVe IIOBBIIIEeHNA
YPOBHA 0€30IIaCHOCTU CJIeflyeT MCIONb30BaTh KakK
Ha ypOBHE OTZAENbHBIX KOMIAHMUI, TaK ¥ HAa MaKpo-
U Me30YpOBHE, OH ABNAETCA OFHUM 13 OCHOBHBIX
HaIpaBleHNIT obecriedeHns KaK HallMOHA/IbHOI 6e3-
OIIACHOCTH, TaK 1 6€30IaCHOCTU OTAEIbHBIX PETMOHOB
Haleit crpaHbpl. Ocoboe 3HaYeHMe B CUCTeMe HaI[Uo-
Ha/IbHOV 6€30IIaCHOCTM NPUHAJIEKUT SIKOHOMUYe-
CKOJ1 6€30I1aCHOCTH, KOTOPas AB/AETCA HeO6XOIVIMBIM
yCIOBMEM pa3BUTHUA ¥ CaMOTo cylecTBoBaHuA Poc-
CMIICKOTO TOCYAapCTBa B YCIOBUSX OecrpelieeHTHOTO
CaHKIVIOHHOTO JaBJIeHMs, OCYIIeCTB/IAeMOro 67I0KOM
ctpaH Bo rmaBe ¢ CIIIA. CroxxHas reononmuTudeckas
CUTYaIus, C KOTOPOU CTONKHYMach Poccus mocre pac-
nazia Coserckoro Coosa, IOCTOAHHOE pacIIMpeHne
6noka ctpan HATO Ha BOCTOK IpMBenM K CUTYaL[UH,
B KOTOPOJ /Il COXpPaHEHUs POCCUIICKOI TOCyapCT-
BEHHOCTY HEOOXOAMMO IIPUHSITIE IPAMOTHBIX BbIBE-
PEHHBIX peLIeHNII, IpeX/e BCero B 06/1acTu 9KOHO-
Muku u puHancoB. PuHaHCOBO-OI0/KeTHas Oe3omac-
HOCTDb ABJIAETCS K/II0UEeBbIM 3B€HOM 9KOHOMMIYECKO
6€30IacCHOCTY, IMEHHO C IIOMOIIbI0 GpUHAHCOBO-6107-
JKeTHBIX MEeXaHM3MOB TOCY[apCTBO OCYILIeCTBAET
CBOU peryaupymomue QyHKINK, peliaeT COuMaabHO-

32

Regional and Global Security

Issues of Risk Analysis, Vol. 19, 2022, No. 4

9KOHOMIYECKMe BOIPOCHI. [I/Is1 IOBBIEeHNA YCTONYM-
BOCTU OTE€YEeCTBEHHOJ 9KOHOMMKY K CAHKIIMAM Heo0-
XOMMO CPOPMUPOBATb METOOMOTMYECKIIT OAXOT
K OIleHKe U yIpaBIeHNI0 pUcKaMy (PUHAHCOBO-010]-
XKeTHOI 6€30ITaCHOCTI Ha PeTMOHATIbBHOM YPOBHE, YTO
U SIBJIAETCA LeIbI0 CTAThIL.

1. YnpaBneHue puckamum puHaHcoBO-
6loqKeTHOM 6e@30NacHOCTM U MOHATUE
pucka

Yupasnenne puckamy HUHAHCOBO-OIOMKeTHOI Oes-
ONACHOCTU perroHa CIefyeT PacCMaTpPUBATh Kak
IIPOLIeCC, COCTOAIINI U3 OT/e/IbHBIX 9TAIOB, CTaf Uil
CyIecTBYIOT pa3/4Hble TOYKU 3peHNUA O CTPYKTYpe
Hpoliecca yIpaBaeHNs PUCKOM.

T. Typcoii BeIfensAeT 3 cTagyu yIpaBaeHNUA PUCKOM:

1) BBIsAB/ICHNE U OL[eHKA IIOTEHIIMA/IbHOTO PUCKa;

2) pa3paboTKa I/IaHa U IPVHATIE KOHKPETHBIX Mep
II0 YIIPaBJIeHUIO BBIAB/ICHHBIMI PYCKAMII;

3) HeIpepBIBHBIII aHA/IN3 U KOHTPO/Ib OTYETHOCTU
TI0 MTOTaM JeATeNbHOCTY IO YIIPaBIeHUIO pucKamu [8,
c.4].

Hanb6ornee qacTo B Hay4HOI TUTEpAType BCTpedaeT-
Cs1 IO[XOf, TIOAPasyMeBaIOLINIi BbIe/IeHIe B IPOLecce
yIIpaBJIeHMs PUCKOM IIATU CTafuil:

1) upentTudnKanys pucka — Ha ITOM ITaIle € OIpe-
IeNleHHOII MepHOAYHOCTDIO IPOBOANTCA aHAIN3 CYC-
TEMBI C 1[e/IbI0 BBISBICHUA PUCKOB, CBEIEHN O BBLAB-
JICHHBIX PUCKaX TOBOMATCS O PYKOBOJCTBA JEsTeNb-
HOCTBIO 110 YIIPaB/IeHNIO PUCKAMI;

2) aHa/M3 pUCKa — IIpefIIoNaraeT poBeeHNe paH-
JKUPOBAHUA PUCKOB IO CTEIIEHU BaXKHOCTY JJIA TOTO,
94TO6BI OIPENENTD T€ PUCKHU, KOTOPBIe TPeOYIOT yCTpa-
HeHMA B IIEPBYIO OYeperb;

3) oljeHKa pucKa — HpOLecc, TO3BOJIAIOIMIL OTIpe-
[eMUTDb CTEIeHb BEPOATHOCTY HACTYIIEHNsI HeTaTUB-
HBIX IIOC/IEACTBMUIL, TAKOKe Ha TaHHOM 3Talle JelaeTcs
BBIBOJ] O IONMYCTMMOCTY WM HEZOIYCTUMOCTYU IPUHS-
THS PUCKa;

4) 06paboTKa pucka — BKIIOYaeT paspaboTKy ma-
HOB, HaITPaB/ICHHBIX HA YMeHbIIIEHEe PUCKOB WM TIPef-
OTBpallleHVe VX BOSHUKHOBEHILS;

5) KOHTPOJb ¥ MOHUTOPVHI PUCKOB — ABJIAIOTCA
3aK/IIOYMTENTbHBIM STAIIOM YIIPaBJIeHN PUCKaMU, IIpef-
TOJIaraloT HellpepbIBHOE HAabMIoNeH e 3a MCCIIeyeMbIM
006BEKTOM, KOHTPOJIb 32 BBIIIOJTHEHIEM IUIaHa ¥ PeKo-
MEHJIAIUM 10 HeJTpaau3alny HEeraTVBHOTO BIMAHNS
U yCTpaHEHMIO HellpueM/IeMbIX pUCKOB [3; 6; 11, c. 617].
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B mHOCTpaHHOI MUTEpaType CyIEeCTBYIOT pas-
JTMYHbIE TTOAXOABI K MOHATUIO pUCKOB. B. Xammep
omnpefenAeT PUCK KaK BbIpakeHNe BePOATHOCTU Ha-
CTYIIEHUA YOBITKOB 3a OIpefieieHHOe KOTMYeCTBO
Bpemenu [1]. Tloxoxum ob6pasoM ompexmensieT PUcK
u B. JIoypeHC: KaK «Mepy BEpPOATHOCTU U CEPbE3HO-
CTM BO3MOXKHBIX IT0O0YHBIX 9()(PeKTOB, BOSHUKAOIINX
B Xofie Kakoit-nubo gesarenpuoctu» [4]. 1. Crapp,
P. Pygman u 1. Baiin ykaselBajiu B cBoeil paboTe, 4To
TOHSATHE PUCKA BKIIIOYAeT B cebs Cefyolye KIoue-
BbI€ 97IEMEHTbI: BEPOSITHOCTb HACTYIICHUS COOBITHA,
CTeIleHb BO3MOXXHOTO yiliep6a 1 BeIMYNHY PACXOJOB,
HeOOXOAMMBIX JUI YCTpaHEeHNUA HeTaTUBHBIX IOC/Ie] -
ctBuii [7]. B. PoyB fgaer kpaTkoe onpefeieH1e pucKa:
«BO3MOYXHOCTb HACTYIIJIEHUA HETaTUBHBIX IIOC/IECT-
BT KaKOTO-M160 COOBITHA MM MeponpuATus». Cxo-
XuM 06pasom paccmatpuBaiu puck u M. u [I. Baccep-
Manbl, B. [Tetak 1 A. ATKICCOH — KaK BEpOATHOCTD
HACTYIUIEHNsI COOBITIS, KOTOPOE CIIOCOOHO IMPUBECTH
K HeO/I1aronpyATHBIM IIOCTIEACTBUAM [5, 9].

B oredecTBeHHOJ Hay4yHOI NUTepaType MOHATHE
pUCKa MCCIe0BANOCh TaKXXe MHOTVMM YYeHBIMI.
YacTo pucKk paccMaTpuBaeTCs KaK BePOATHOCTD (u-
HaHCOBBIX IIOTePb, BO3HMKAIOIUX BCJIIE[CTBME pea-
mu3anum yrpos [13; 16, c. 213—214]. E.C. Mutsakos
n C.H. MuUTAKOB onpefie/IsIl0T pUCK KaK BEPOSATHOCTD
peanusanyu yrpossl [23, c. 44].

Ha Ham B3rAf, clefyeT cOINacUTbCA C Te3MCOM
O TOM, YTO OCHOBHOJN CYIJHOCTHO} 4ePTOM pUCKa AB-
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JISIETCSL €T0 BEPOSITHOCTHBIN Xapakrep. [l Toro 4ro-
ObI OIIPeNeNNTb BEPOSITHOCTD peann3anuy yrpossl,
HeoOXOANMO POBOAUTH U3MepeHMe YPOBHs PUCKa.
B cnyvae peannsanuu yrposbl BO3HUKAET yiep6 06b-
eKTaM 6e30IMacHOCTI. YUUThIBAs BHIIIEU3TOXKEHHOE,
cinenyet copMyINpOBaTh CIeAyIollee OIpefene e
pucka GUHAHCOBO-OI0IKETHOI 6€30MaCHOCTI Pern-
OHa: BEPOSITHOCTh HaHeCEeHNs yigepba (pUHAHCOBOIN
CHCTEMeE PervoHa B CBA3M C peannsaiueil yrpossl ¢pu-
HaHCOBO-6I0I>KEeTHOI 6€30IIacHOCTH.

2. MeTo0Nn0rnA oLeHKU pUCKOB
¢u1HaHcoBoO-6104KeTHOIN 6e3onacHoCTH
pervoHa

BakHerlleil 9acThI0 HpOLleCcca YIPaBIeHNs PUCKOM
SBJISIETCS OL[eHKAa PUCKA, 09TOMY, ONpeLeNTNBUINCh
C IOHATIEM KaTeTOPUM «PUCK PUHAHCOBO-OI0KETHO
6€30IIaCHOCTY PETMOHa», CIIERYET PACCMOTPETh OCHOB-
Hble METO{MYECKIE [TOFXOMBI K OL[eHKe YPOBHS PUCKa,
KOTOpBI€e TIPEICTABIEHBI B TAOM. 1.

Ha naw B3risaj, Hanbosmee IpefIOYTUTEIBHBIM U3
[IpEe[CTAaB/IEHHBIX [IOAXO/{0B sBJISAETCS MHANKATUBHBII
METOJ|, OH II03BOJISET IPOBECTU Haubojee TOUYHYIO
UAeHTUPUKALNIO YyTPO3 U OLEHKY YPOBHS pHCKa
B obnmactu puHAHCOBO-6I0MKeTHON Ge3omacHoCcTH [19,
20]. Opgunako s ero 3¢pdeKTUBHOTO UCIONTb30BAHNUSA
Heo6X01MO, BO-IIEPBBIX, [PAMOTHO OLPEeNeINTD IIe-
pedyeHb MHIMKATOPOB, 9TOT II€pPeYeHb LO/DKEH OTpa-
XaTb Hambojiee aKTyaJbHbIEe YIPO3Bbl U PUCKM, KOTO-

Tabnuna 1. MeTopmyeckye MOAXOABI K OLleHKe YPOBHSA PHCKa (PMHAHCOBO-0I0/>KeTHOIT 6€30IIaCHOCTH pernoHa

Table 1. Methodological approaches to assessing the level of risk of the financial and budgetary security of the region

Mopaxopn, aBTop XapaKTepuctuka

CTpecc-TecT1poBaHyie pUCKOB

AHanu3 p1CKoB BKJIIOYaET criedyiolme cTagum:

1) BblABNEHVE Hanbonee 3Ha4MMBbIX PUCKOB, CNOCOBHBIX HEraTVBHLIM 06Pa30M NOBAWATL Ha COCTOAHME
puHaHCOBO-6l0AXKETHOI 6e30MacHOCTY;
2) bopMmpoBaHWe CLieHapWeB CTPecc-TecTa: NeCCUMUCTUYHBIN, KOHCePBATVBHLIA, ONTUMUCTUYHLI;

OLeHKa YpOBHA pYCKa C NMOMOLLIbIO
MeTofa Tpex cMrMm

3) onpefeneHve MeTOAMKM M NMpoLeayps! MOAENMPOBaHMA NMOCNeACTBUA BIMAHNA GaKTOPOB pUCKa Ha
ypoBeHb He3omnacHocTy;

4) KONMYECTBEHHLIA aHanM3, COCTOALLMIA 13 pacyeTa NocnefCcTBUM No 3a4aHHOM NMpoLielype U MeTOANKE;
5) MHTepnpeTaumna pe3ynsTaToB, MPUHATVE KOPPEKTUPYIOLLIMX Mep

BHauane onpenensioTcA 0CHOBHbIE PUCKW 6@30MacHOCTH, 1A OLIeHKIW YPOBHA PUCKOB BhIBMpaloTCA
nokasatesm. [lanee npoBoanTcA c60p cTaTAaHHbIX Mo BCEM perioHam Poccum, paHKupoBaHme AaHHbIX,
COCTaBIIAIOTCA AUCKPETHbIE pALbI pacripedenieHnA. C MoMOLLBIO MOyYeHHbIX JaHHbIX MO KarOoMy MoKa-
3aTenio paccuMTLIBAOTCA cpeaHee apudMeTUHecKoe 3Ha4eH1e, AMCNepCHA U CTaHOAAPTHOE OTKIOHEHVE,
MCXOAA V3 Yero onpeaenfioTCA NoporoBble BeNMUMHL MHOMKATOPOB. 3aTeM MPOBOAUTCA OrpeaeneHre
YPOBHA PUCKa MyTeM CpaBHEHNA GaKTUHECKUX [aHHbIX MO NMOKAa3aTeNAM C PacCHMTaHHBIMU MOPOroBLIMU
Be/IMUYMHaMV, OMpeaensioTCA 30Hb! PUCKa Mo KaraoMy Mokasatenio. anee ¢ NOMOLLLI0 BECOBLIX Ko3ddu-
LIMEHTOB PaCcCUNTLIBAETCA UTOMOBLIN PEMTUHIOBLIN Hann 6e30nacHOCTV per1oHa
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Mopxon, aBTop

}Jeana—HopMaﬂbeM MeTo[ pac4yeTa

KONMMYeCTBEHHOM Mepbl pycKa

VHOMKaTUBHBI Noaxoa K OLeHKe
YPOBHA PUCKa C NMOMOLLIBIO 30HHOM
Teopum

MeTogvKka MHOrohaKTOpPHOM OLIEHKN
C TMMonorv3aumnei pervoHoB
o rpynnam

OueHKa ypoBHS pUCKa C NOMOLLbI0
bYHKLUMW, BRIIOYalOLLeN B ceba
roKasaTesnv TEMMOB pocTa, Ha
OCHOBE AVMHaMMYeCKon Mogenn

OueHKa YpoBHSA prCcKa Ha ocHoBe
aHanusa AvMHaMVKM roxasartenei

OueHra 06LLiero ypoBHA pucKa
HaCcTynneHnA yrpo3 ¢ NMomoLLblo
CpefHeB3BeLLeHHOW OLIEHKM pyCKa

Regional and Global Security  Issues of Risk Analysis, Vol. 19, 2022, No. 4

OxoHnuarue mabauypt 1

XapaKTepucTuKa

ANropuTM OLIEHKI GUHAHCOBO HEe30MacHOCTM BKIIOYAET CeayioLLye cTaamm:

1) onpeaeneHne NepeyHA NoKasartenei, BIMAIOLLMX Ha YpOBeHb 6e3omacHoCTH;

2) BCe MoKasaTenu NpeacTaBnAioTcA B popMe GyHKLMM 3aBUCUMOCTY YPOBHA 6e30MacHOCTM OT COBOKYM-
HOCTV GaKTOPOB PUCKA, MpK 3TOM YCTaHaBMBaEeTCA TpeboBaHWe 0 TOM, YTO BCE M3MEHEHWA NoKasaTenei
NPVYHaANEKaT HOPMarnbHOMY pacrpefeneHyio;

3) MpoBOAMTCA UCCNIeA0BaHME, HAMPaBeHHOe Ha OLEHKY M3MeHEeHUA YyBCTBUTENBHOCTW OTAE/bHbIX MOKa-
3aTenei K M3MeHeHWAM GaKTOpPOB PUCKa;

4) Ha OCHOBE MOJTyYeHHBIX AAHHBIX PACCUMTLIBAIOTCA AMCTIEPCUA U KOBapWaLIMA M3MeHEeHWI YPOoBHA 6e3-
oracHoCTY;

5) TaK*Ke yKa3biBAeTCA Ha BO3MOMHOCTb OCYLLIECTB/IEHWA OLIEHKW M3MEHeHWA YpoBHA 6e30MacHOCTL ¢ Mo-
MOLLbIO MOKa3aTenew, XapaKTepu3yioLLyX MPUPOCT GaKTOPOB PUCKOB;

6) Danee ¢ NOMOLLbI0 K03 dULIMEHTOB KOpPENALMM (aKTOPOB PUCKOB MPOBOAMTCA OLIEHKa AUCrepcum
M3MeHeHWI1 ypoBHA He3omnacHoCTy

[1rs oLieHKM ypoBHA 6e30MacHOCTM BLIBUPAIOTCA VHOMKATOPLI M OMpeaenAoTCs MX MOPOroBbIe YPOBHM.
Bce daKT1YecKe 3HaueHns noKasaTesnen no perMoHy NPUBOAATCA K HOPMUPOBAHHLIM C MOMOLLIIO
GYHKUMI «3DGEKTHBIX» M «3aTPaTHBLIX» MHAMKATOPOB. MofyyeHHbe 3HaYeHUA Mo NoKa3aTenAM
pacnpeaensioTCA Mo 30HaM PrCKa, KarOan 13 KOTopbIX MpeacTaBnaeT coboi orpeaeneHHbIN YpoBeHsb
NOTEHUMasbHOM BEPOATHOCTM peani3aLmn yrposs!

Ha nepBoM 3Tane ocyLLeCTBAAETCA aHanM3 GakTOpOB, KOTOPLIE OKA3bIBAIOT BIVAHKE HA YCTOMYMBOCTL

1 NOCTYNaTensHOCTb PasBUTUA GUHAHCOBOM CUCTEMbI HA ME30YPOBHE, BbIPabaTLIBAIOTCA KPUTEPUM OLIEHKM
pasBUTUA GYHAHCOBOW CUCTEMBI, MPOM3BOANTCA OTHOP MHAMKATOPOB, MO3BOMAILLMX OLIEHUTL YPOBEHb
6e30MacHOCTV Mo paznmnyHLIM chepam. [anee ¢ NoMoLLbio BEIBpaHHLIX MoKasaTeren ocyLLEeCTBIASTCA
OLIeHKa YPOBHS PUCKa M0 KarI0M U3 yrpo3 C NpuMeHeH1eM GopMysibl IMHEHOO MaclTabrpoBaHms.

Ha cnepyioLLieM sTane Mpoun3BoAUTCA arperupoBaHWe MomyYeHHbIX 6an/IbHbIX OLIEHOK W pacCHMTLIBAETCA
MHTErpasbHbI NMoKasaTesb YpoBHA GrYHaHCOBOM 6e30MacHOCTV pervioHa. Ha 0cHOBe MosyYeHHbIX AaHHbIX
NPOU3BOAMTCA TUMO/IOrM3aLIMA PErVIOHOB MO MATU YPOBHAM prCKa

Ha nepeoM 3Tane oTéupaeTcA pAL NoKasaTenel, KOTopbie arperupylTCA B MHTErPasibHbIe MHAEKCH! MO
NPOEKLMAM, UMEIOLLVE BUL IMHEMHOM CBEPTKYM C 1CMOMb30BaHWEM HOpMUPYIoLLer GyHKLMK. Janee aHa-
J3VPYETCA AMHAMUKA KaA0ro MHAEKCA, C MOMOLLBI0 GYHKLIMK, BKIIOYAIOLLEV B cebA MoKasaTenm Temmos
POCTa KaMOoro 13 MHAEKCOB, MPOM3BOAMTCA OLIEHKA YPOBHSA pUCKa 6e30MacHoCTH

Brauane 0T6leaeTCﬂ nepe4yeHb roKasaTesiei Ha OCHOBe aHanmsa MPUOPUTETHBLIX Hal'lpaBJ'IeHVIVI obecrie-
YeHnA ¢MHaHCDBOI7I 6e30mnacHoCTU. Ha ocHoBe aHanm3a AMHaMUKK Bbl6paHHbIX roKasaTesnen aenanTcs
BblBOAbl O Ha/IM4YMN 1 ypOBHE PUCKOB Cbl/IHaHCOBOl;I 6e30mnacHoCTM

Ha 6a3e yrpo3oopvieHTpoBaHHoro noaxoda popMUpyeTca nepedeHb NoKasaTternel, 1Crosb3yeMblx AnA
OLIEHKM YPOBHA PUCKA peani3aLmn Kaxaoi U3 yrpo3s, Aanee € NOMOLLI0 CPeAHEB3BELLIEHHO MOsyYeHHbIX
OLIEHOK OrpeenAeTCA 06LLMIA YPOoBEHb PYCKa pUHAHCOBOV He30nacHoOCTW pervioHa

Mcmounuxk: cocTaBieHO aBTOPOM Ha OCHOBE JJAHHBIX [2; 10, c. 577; 12; 15; 17; 18; 21; 23; 27].

pble [eICTBYIOT B COBPeMeHHOII sKOHOMuKe Poccun.
Bo-BTOpBIX, HEOOXOAMMBIM YCIOBMEM IIPOBefeHNs
9 PeKTUBHONM AMATHOCTUKM SABJISETCS TOYHOE OIpe-
TeNeHye MOPOTOBhIX YPOBHEN IIOKa3aTesell, KOTOpble
COOTBETCTBYIOT 6€30IIaCHOMY COCTOSIHUIO CHCTEMBI.
B-TpeTbux, mis MpOBeNeHMs IKCIPECC-MOHUTOPIHTA
NPV XapaKTepUCTVKe (pUHAHCOBO-OI0MKeTHOIT Hesomac-
HOCTY He0OXO[UMO OTrpaHNYUThCs He6OonmbInM Habo-
POM MHAMKATOPOB B Lie/SAX VIPOIIEHNUS MPOLERYPbI
[pOBeIEHVIS] MOHUTOPVHTA M 9KOHOMUM BpeMeHn. [list
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IpOBeJeHN A TIOTTHON OLeHK! YPOBH: (DMHAHCOBO-010]-
JKETHOII 6€30ITaCHOCTU MOYKHO JICIIONb30BaTh OONIbIIOE
KOJIM4YeCTBO MHAMKATOpoB (70—100), ansa ocymtect-
BJIEHNA SKCIIPECC-TMATHOCTUKM C/Ie[[yeT OTPaHNIUTbCA
He6O/IBIINM KOTMYECTBOM NHAUKATOPOB, KOTOPBIE Ha-
ubojIee IOJTHO OTPaXKAIOT BO3HUKAOLYe B o6mactu ¢pu-
HaHCOBO-6I0/PKEeTHOJ 6€30I1aCHOCTI YIPO3BI U PUCKU
(10—15 unaukaropos). PopMupoBaHie epedHs MH-
AMKATOPOB IieNecO06pasHO OCYIIECTB/IATh Ha OCHOBE
YTPO30OPUEHTUPOBAHHOTO MOAXOMA, ICXOMA U3 aHaJIN-
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3a CYILIeCTBYOLINX YIpo3 B 061acTy GUHAHCOBO-010f-
XKETHOVI 0€30I1aCHOCTY, JaHHBI aHA/IN3 NIpefjIaraeTcs
IPOBOANTD SKCIIEPTHBIM CIoco6oM. JIIs oLleHKM Ka-
XJIOV M3 YTPO3 HeOOXOAMMO BBIOPATh COOTBETCTBYIO-
Ui MTHOMKATOP, KOTOPBIN MTO3BOJIAET U3SMEPUTD YPO-
BeHb PMCKa 10 BEIOPAHHOII yrpose.

PaccmoTpuM 0cHOBHBIE YIpO3bl PUHAHCOBO-010]-
XKEeTHOV 6e30IIaCHOCTM pernoHa, KOTOpble B HAaCTO-
Alllee BpeMs BHITTIAAAT Hanbosee aKTyaJbHBIMU /IS
KOHKpeTHOTO pernoHa — Kuposckoit obmactu —
B CBA3M C BBEJlCHMEM IIPOTYB Hallell CTPAHbl CAHKIINIL.

B xadecTBe OfHOI 13 OCHOBHBIX yIpo3 (puHAHCO-
BO-6107KeTHOI 6e30IMacHOCTY Ha ypOBHE peruoHa
MOXXHO BBIJIEIUTDb CHIDKEHMe 00beMa JOXO[I0B KOHCO-
TUAVPOBAHHOTO OIOXKETa PETMOHA, YTO BeleT K HeoO-
XOIVMMOCTHU COKpallleHVs pacXOfioB OI0JKeTa perroHa,
CBOPAYMBAHUIO ITPOIPAMM IO PA3BUTUIO SKOHOMMUKH,
VMHBECTULMOHHBIX U MH(PPACTPYKTYPHBIX IPOEKTOB,
(¢UHAHCUPYEMBIX B TOM YMCIIe 32 CYeT OI0JPKeTa peru-
OHa, a TAKKe K BBIHY>KJIEHHOMY COKPallleHUIO COljMalb-
HBIX IIPOTPaMM, HalPaBJIEHHbIX Ha IOBBILIEH)E YPOB-
Hs U yIy4lIeH)e KadecTBa XM3HM Hace/leHNs PerMoHa.
Taxoxe aHHas yTpo3a OMacHa 1 TeM, YTO Pe3KOe COKpa-
IIeHMe TOXO/OB BhI3bIBaeT BO3pacTaHUe pUcKa pUHAH-
COBOJI HECOCTOATENIBHOCTH PETMOHA, HEBO3MOXXHOCTH
PerroHa BBINOTHATD 00513aTe/IbCTBA Iepef KpefuTopa-
MU ¥ BBIIIAYMBATh TOCYAAPCTBEHHDIN JOIT.

JIns oLleHKM ypOBHS PMCKA IIO yTPO3€ CHIDKEHUA
00 BEMOB [JOXOLOB KOHCONMAMPOBAHHOTO OI0O/KeTa pe-
IVIOHA IIpeJIaraeTcs UCIOIb30BaTh MHANKATOP, XapaK-
TEPU3YIOUNI OTHOIIEHME JOXONOB KOHCONMUAMPOBAH-
Horo 6romxera pernona k BPII, yctaHOBUB ero nopo-
TOBBIN ypoBeHb Ha oTMeTKe 20%. Iloporosas BennunHa
MH/IMKATOPa ONpeJieNieHa C IIOMOIbIO aHA/MN3a 3KCIIEPT-
HBIX HO3MIMII IO ZaHHOMY Bompocy [24, 26]. Yrposy
POCTa rOCyAapCTBEHHOTO [JO/ITa PEerMoHa IPefiIoKEeHO
aHaJM3MPOBATh U OL€HMBATh, MCIIONb3ysd UHAMKATOP
«OTHOILIEHNUe FOCYAAPCTBEHHOTO JOJITa periuoHa K co6-
CTBEHHBIM Ha/IOTOBBIM /i HEHATIOTOBBIM JJ0XOJaM Peru-
OHa», TIOPOTOBYIO BEIMYMHY IIPE/IaraeTcsl yCTAaHOBUTD
Ha ypoBHe He MeHee 35%, UCXOMA U3 PEeKOMEeHaluil
MuHucTEepCcTBa 5KOHOMMYECKOTO pa3BuTuA Poccuny,
COJlep>KaIMXCsA B MPOEKTE IMAcCIOPTOB MHAMKATOPOB
9KOHOMMYECKOI! 6€30I1aCHOCTH, KOTOPbIE 10 HACTOsIIle-
TO BpeMeHM TaK M He OBUIN YTBEP)KIEHBL

Eme opHOI akTyanbHOI yrpo3oif, CBA3aHHOIN C
BEPOATHBIM COKpAIlleHMEM JI0XOZOB, sAB/AETCA yTpo-
3a HEBO3MOXXHOCTH ITOKPBITHsI PACXOfOB OIO/KeTa 3a

Risk Assessment as a Stage of Risk Management of the Financial and Budgetary Security of the Region...

CUeT JIOXOJIOB, UTO BefleT K HeobxoxumocTu prHaHCK-
POBaHUA PACXOLHOI YacTy OI0JKeTa 3a CYeT CPEJCTB,
HOCTYMAKIUX U3 IPYTUX yPOBHelN 60/ KeTHOI cuc-
TeMbl. [le(pUIIUTHOCTD TOCYAaPCTBEHHOTO GI0/KeTa Ha
CETONHALIHNI JeHb ABIAETCA OMHOI 13 Hanboree omac-
HBIX YTPO3 He TOJIbKO Ha ME€30YPOBHE, HO U B LI€/IOM Ha
HaIlIOHAJIbHOM, TaK KaK IOAaBJIAoNlee OOIbIIMHCTBO
pernoHoB Poccun Ha JaHHBII MOMEHT He MMEIOT JOCTa-
TOYHBIX JIOXOfIOB /ISl BBIIIOMTHEHNA CBOMX (PUHAHCOBBIX
00513aTeNbCTB, @ KOMMYECTBO PETMOHOB-JOHOPOB Ha-
MHOT'O MeHblIIe YC/Ia PETMOHOB-pennnuenTos. Hecmo-
Tps Ha TO, 4TO B 2022 I. KOIMYECTBO PETMOHOB-JOHOPOB
BO3pocito o 23 cybpexToB Poccuiickoit Pepeparun
npotus 13 B 2021 ., 65 pernoHoB HYXXJAKOTCA B JOTa-
nuax. Kpome Toro, sKoHoMmyeckuii Kpusuc, BbI3BaH-
HbI1 000CTPeHNeM CUTYALUM Ha YKpalHe U BBefleHIeM
caHKUMI npoTuB Poccun, nmo HalmM NpoOrHosam, He-
FaTUBHO CK)XETCs Ha 0O'beMe TOXOH0B rOCyAapCTBEH-
HOTO OIOf[)KeTa PErMOHOB, MCIIOMHEHHOTO 110 UTOTaM
2022 r. InA OLleHKN ypOBHSA pUCKa IO JJaHHON yrpose
npejIaraeTca NPUMEHATh MHAUKATOP, XapaKTepuUsy-
IOIIMII OTHOLIEHME NOXOJOB KOHCOMMUAMPOBAHHOTO
OrofKeTa peruoHa K 061eMy 06beMy pacXofoB KOHCO-
JUAUPOBAHHOTO GIOKETa, IOPOrOBOE 3HAUEHNE KOTO-
pOro IpefIaraeTcsl yCTaHOBUTD Ha ypoBHe 100%. 3Ha-
YeHMA TOKa3aTeNs HIDKe IOPOTroBOi BETMYMHbI CBU/IE-
TENbCTBYIOT O HEJOCTATOYHOCTH JJOXO[OB PETMOHA /1A
(MHAHCMPOBAHUA €TI0 PACXOIOB.

Emre omHOI yrpo3soit ¢puHaAHCOBO-6I0KETHON
6e30MacHOCTM peruoHa sIBIAETCS CHIDKEHUE CaMo-
CTOATEIBHOCTH OIOJ)KeTa pernoHa, YBeIMYeHNe ero
3aBUCMMOCTY OT JFOTanuit u3 ¢efepaabHOro OIOMIKe-
Ta. OIleHKy pMCKa IO JaHHOJ yrpose IpejIaraeTcs
MIPOM3BOJUTD C MCIIONb30BAHMEM MHMKATOPA, XapaK-
TepU3YIOIIETO O COOCTBEHHBIX JOXOLOB OI0IKeTa
peruoHa K o6ueMy 06beMy [OX0L0B KOHCOMMAUPO-
BAaHHOT'O OI0JDKeTa peTvoHa, BKIIYas 6e3B0o3Me3HbIe
nepevucnenus. I[Toporopoe sHaueHMe ONpefeneHoO
HaMmu B pasmepe 80%, 4TO, Ha Halll B3I/IAJ,, COOTBETCT-
ByeT 6€30I1aCHOMY YPOBHIO.

Baxneiiieit yrpo3oit ¢prHaHCOBO-OO[KETHOI
6e30macHOCTI PernoHa B COBPEMEHHBIX YCTIOBUSX SIB-
nsgercsa poct uHGALMU. B anpene-mae 2022 r., mocre
Hayajia CIleljajbHOM BOEHHOJ onepalluy Ha YKpanHe,
MHJEKC MOTpeOUTeNbCKUX LieH B Poccuu npubmmsmncs
K OTMeTKe B 18%, mocTurHyB ypoBHA 17,8%. B peparne
2022 1. moce BBEICHHBIX 3allaJIHBIMM CTPaHaMU 3KO-
HOMMYECKIX CaHKIIT TIPON30ILIeN 06BaI Kypca pyorns,
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a TaKoKe IPeKpaTWICA UMIOPT 6O/IBIIOTO KOMMYeCTBa
TOBapOB U3 3apyOeXHBIX CTPaH M3-3a HaPYLIEHNUA JI0-
TUCTUYECKUX IeT0YEK ITOCTABOK, YTO BbI3BA/IO Pe3KOe
yckopeHue nHanyuu. Brnocnencreun bankom Poccun
ObUIM TIPEANPUHATBI S9KCTPAOPAMHAPHbBIE MePBI, BKIIIO-
Yaoue pe3Kuil NogbeM KII09eBON CTaBKM O YPOBHA
20%, 00513aHHOCTD HKCIIOPTEPOB MpofpaBath 80% Ba-
JIIOTHOJ BBIPYYKH, a TaKXXe OTPaHMYEHNA Ha IepeBo,
Ba/TIOTHI B 3apyOeXKHble CTPAHBI ¥ MOKYIKY BaliOThI
BHYTpHU cTpaHbl. [lofo6HbIe Mepbl TTO3BOMUIN 3aMef-
JIUTB TEMIIBI pocTa MHGALNY, nocie yero bauk Poc-
CMM Hayasl IOCTETIIEHHO CMATYATh YCTAaHOBJIEHHbBIE Orpa-
HIYEHNA VM CHIDKATh KII04YeByI0 cTaBKy. Hecmorpa na
9TO0, yrpo3a JajIbHeIIIero pocTa MHQIALNN BBIITIAUT
TOCTATOYHO OIIACHOI B CITydae HeOIarompuATHOTO Clie-
Hapys pasBUTHUS COOBITHIT Ha BHEIIHEIOTUTUIECKOI
apeHe U IMPUCOEAMHEHM K CAHKIMAM JPYTUX CTpaH.
It oueHKM MHQIALMOHHOTO PUCKA MpeIaraeTcs
UICIIONIb30BATh MHANKATOP «MHJEKC MOTPeOUTENbCKIX
LIeH», peKOMeH/IyeMOe IIOPOroBO€ 3Ha4eHMe KOTOPOTo
YCTaHOBJIEHO Ha ypoBHe 4%. OfHaKO B HbIHELIHe CU-
Tyalluy, B KOTOpoJi HaxopguTca Poccus, moctmxenue
TaHHOTO YPOBHS Ha TOPU30HTE OMIDKANIINX ABYX /€T
HepeanpHO. CrlefiyeT COITTacUTbCs, YTO Oe30MaCHbII
ypOBeHb MHQIANIMN HAXOAUTCA Ha YPOBHE, OIpeleIeH-
HoM Bankom Poccum, ofHako Ha mepuop ajlanTanuu
K HOBBIM MaKPO3KOHOMMYECKUM YCTIOBMAM BBUJY He-
TOCTVDKMMOCTY PEKOMEH[[YeMOro 3Ha4eHNsA 110 UHK-
KaToOpy IpeJi/IaraeTcsl ONpefieINTh IIOPOrOBbIl yPOBEHD
Ha IIePEeXONHbIN Nepuof Ha ypoBHe 8%, YTO BBIIIANNUT
ropasgo 6osee JOCTYOKMMOIL LENbI0 B OmypKaiiime He-
cKonbKo 7eT. ITo mocTM>keHnn yKasaHHOTO YpPOBHA
MO>XHO CHUSUTD JAHHbII IOPOTOBbIIl yPOBEHD [I0 YPOB-
Hs, pekoMeHayemoro LlenTpanbHbiM 6aHkoM Poccnii-
ckoit Degeparun.

Eife omHOI BaXXHOI YTPO30ii pUHAHCOBO-OIOMKET-
HOJI 6€30IIaCHOCTY B YC/IOBMAX CaHKIVII CO CTOPOHBI
3aIa/IHBIX CTPaH, HETIOCPENCTBEHHO CBA3aHHOI C BBICO-
KuMU MHQIALVET M KITI049eBOii CTaBKOJA, sIB/IETCS He-
TOCTYIIHOCTb KPEAUTOB /1A HACENEHNA U IPEATIPUATIIN
pernona. OTHOBPEMEHHO C POCTOM K/II0YEBOI CTaBKM
B 3HAYMTE/NbHOI Mepe ObIIM MOBBIIIEHBI CTABKY II0
KpeiINTaM, YTO 3HAYUTENTbHO IIOHM3WIIO IPUB/IEKaTe/Ib-
HOCTb KPEeIUTOB [JIA HaceleHUs M OM3Heca peruoHa.
B kauecTBe OZHOrO U3 Ba>KHENIINX VHAUKATOPOB (u-
HaHCOBO-0I0J>KeTHOI 6€30IIaCHOCTM PernoHa ClefyeT
BbIJIETIUTD MIOKA3aTe/lb, XapaKTepU3YOIUil OTHOIIEHNEe
o6beMa BbIJAHHBIX KpenuToB K 06bemy BPII. IToporo-
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BO€ 3Ha4YeHMe MH/IMKATOPa ONPENENeH0 HaMI Ha YPOB-
He 40% rocpencTBOM aHaM3a IKCIIEPTHBIX OLleHOK [18,
c. 157; 22, c. 45—46].

HepmocTymHOCTD KpemyuToB 11 pocT UHGILNY BIEKYT
BO3HMKHOBEHME Cepbe3HBIX PUCKOB i GUHAHCOBOI
3AIMIEHHOCTY ¥ YCTONYMBOCTY OM3Heca B pEruoHe.
Hambonee omacHoI yrpo3oit Aj1s pasBUTIA IIPeAIIPUHN-
MarTe/IbCTBa B PETMOHE ABJAeTCA OAaHKPOTCTBO IMPeAIpHU-
ATUI, 3apeTUCTPUPOBAHHBIX Ha ero Tepputopun. [na
OLICHKU 3TOJt YTPO3bl (PMHAHCOBO-OI0MKeTHOIT Hesomac-
HOCTM TIpeflaraeTcs UCIONb30BaTh MHAMKATOP, MOKa-
3BIBAIOLINII OO YOBITOUHBIX MPERIPUATIIL B 00I[eM
KONMNYeCTBe NPeANpUATHI, 3aperuCTPUPOBAaHHBIX Ha
TepputopuM pernona. IIpenmaraeM ucronb3oBaTh IMo-
POTOBBI ypOBEHb JAHHOTO MIOKa3aTesiA, OIpefie/IeHHbIN
C.IO. I'asbeBbIM Ha ypoBHe 25% [14].

BbIcokue IpoOIeHTHbIE CTABKM 110 KpeAuTaM BEeRYT
K aKTya/lM3aluM YIPO3bl POCTa JOMU IIPOCPOYEHHOI
3aJJOJDKEHHOCTM TI0 KPeJUTaM, YTO TaKXe CBA3aHO
C yIrpo30il 6aHKPOTCTBA IOPUAMYECKUX U (PU3MIeCcKUX
mun. KpoMe Toro, yBenmdeHne JONMM «IUIOXUX» Kpeau-
TOB BeleT K CHIDKeHNI0 (PMHAHCOBOI YCTOMYMBOCTU
caMux 6GaHKOBCKMX OPraHM3alMil, BBIZAIOINX KpPef-
ThI, 9YTO TaKXXe ABJIAETCA 3HAYUTEIBHOM YIPO30I I
¢dbuHaHCOBO-O0KeTHOI 6e30macHOCTH perroHa. s
OIIeHKM pMCKa peanmsaluy pacCMOTPEHHBIX YIpo3
IpeJIaraeTcs UCIOoIb30BaTh MHAUKATOP «OTHOLIEHNE
BeJIMYMHBL IPOCPOUEHHOI 3aZ0/DKEHHOCTI K 001eMy
006 BeMY IIPOCPOUEHHOI 3af0/DKEHHOCTH IT0 KpeauTam»,
IIOPOTOBBINl YPOBEHb INPEJI0KEHO OINpenenATb Ha
ypoBHe 10%, KOTOPBI He IPE/ICTaBIAET CYIeCTBEHHOM
YTPO3bl 9KOHOMIKE PETMOHa.

B ycrmoBusAx Kpusuca BO3pacTaioT yTpo3bl, CBA3aHHbIE
C pocTOM OefHOCTY HaCe/leHMs PernoHa. YBenudeHue
TO/MM Hace/leHN C JOXOAaMM HIKe MMPOKUTOYHOTO M-
HMMYMa BefieT K YXY/ALUIEHNIO COLMaIbHO-IeMorpadu-
YECKOJ CUTyallM B PETMOHE, MMAJIEHNI0 YPOBHA XKU3HH,
POCTY IIPECTYIHOCTY, OCOOEHHO B SKOHOMIYECKOII cde-
pe, MUTpaLiy HaceleHNsI peryoHa B APYrye CyObeKTbl
Poccuiickort @emepaunmu ¢ Ty4LUIMMY YCTOBUAMM TPYAA.
Pucku peanusanyy JaHHONM YyTPO3bI ClEfyeT OLE€HUBATh
C TIOMOIIbIO MHAMKATOPA, OKA3bIBAIOIIETO JOMI0 Hace-
JIeHNs C JOXOfaMM HIDKe IPOKUTOYHOTO MUHUMYMA,
PEeKOMEHTIyeMOe ITOPOroBOe 3HaYeHMe KOTOPOTO OIpefie-
7eHo MuHucTepcTBOM 3KOHOMMYecKoro passutus Poc-
cuiickoii Peflepanuy Ha YpOBHe, He IpeBbIIaromeM 9%.

3Ha4MMOI1 yrpo30i prHAHCOBO-OOKETHOI 6e3-
OIIACHOCTM HACENeHMS TAKXKe ABIAETCSA BO3MOXKHOE
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CHIDKeHME 00beMa 9KCIIOPTa TOBAPOB M3 permoHa
B IpyT¥e CTPAHbI BCAEACTBYE IPUHATAS CAHKIINIA, KO-
TOpble HaK/Ia/IbIBAIOT OTPaHMYEeHNA Ha PAJ, IKCIIOPTU-
pyembix n3 Poccuiickoit @efepanum ToBapoB, U CHU-
JKEHMe 13-3a 9TOro 06beMa MOCTYMAKIINX B OIOIKET
cpencTB. [InA OLeHKM JJaHHO Yrpo3bl IpeIaraeTcsa
MCIIO/Ib30BATh MH/VKATOP, IOKa3bIBAIOIINIT 06 BEM IKC-
nopTa B fonnapax CHIA. IToporosblii ypoBeHb MHLN-
KaTopa oIpefie/ieH ¢ TOMOIIbI0 MEXYHAPOJZHbBIX COIO-
cTaB/ieHni Ha ypoBHe 3200 gomnapos CIIA.

J1s oIleHKU ypOBHS pUCKa IO BBIFIE/IEHHBIM yT-
po3aM IpepjlaraeTcs NpuBefeHNe BCeX MHAMKATOPOB
K eJMHOII IIKajie Ha OCHOBEe HOPMA/IM3alVy 3HAYCHU
IOKa3areseil. 3a OCHOBY MOXKHO B3ATb MMHJMAKCHBIN
TO/IXOf, MIMPOKO IMPUMEHAEMbll BefyIUMI peiiTUH-
roBbIMu areHTcTBamMu — PUA Peittunr, Oxcnept PA,
HauyoHanbHBIM peNITMHIOBBIM ar€HTCTBOM. [JaHHBIMU
PEeATUHTOBBIMY ar€HTCTBAMM OCYILECTBIIACTCA PAHXKN-
pOBaHMe PETMOHOB Ha OCHOBE BbIIe/ICHUA MIHIMAITb-
HBIX i MAKCMMAaJTbHBIX 3HaYeHMIT TToKa3areneit. OLeHKn
Ka)K7IOTO U3 PETMOHOB 110 K&)KJOMY U3 ITI0Ka3aTesiell BbI-
CTaBIIAIOTCS HAa OCHOBAHMM CpaBHeHNMs (PaKTUIeCKUX
3HAUYEHNI TTOKa3aTenell C MMHUMAAbHBIM U MaKCUMab-
HBIM, MHOTZA CPeJHUM 3HAaYeHMeM C IIOMOIbLI0 CIIelN-
anpHOI popmynel. Ha Haln B3IIAx, JaHHBINA METOJ, MO-
KeT ObITh 04eHb 3(pdEeKTUBHBIM MIPU PAH)XUPOBAHNUK
Pa3IMYHBIX PETMOHOB IO YPOBHIO PUCKA, HO [l TOTO
YTOOBI MCIIOTB30BATh €r0 B LIENAX JUATHOCTUKI COCTO-
siHVsT PUHAHCOBO-6I0MKETHOI 6€30IIaCHOCTH, HAHHbII
MOAX0J, HeO6X0AMMO OOBEIVMHUTD C MHAUKATUBHBIM
METOJ[OM, KOTOPBII MO3BOJIIET Hanbomee TOYHO OlLle-
HUTb, HACKOIBKO (HaKTUUeCKMe 3HAaUeHUsI NH/MKATO-
Pa OTK/IOHAIOTCA OT IOPOroBOro ypoBHs. IIpennaraem
Ha 6ase IIOPOTOBBIX BEJMYMH, YKa3aHHBIX BBILIE, BBI-
IeNMUTh IOMUMO COGCTBEHHO ITOPOTOBOTO 3HAYEHMUS,
KOTOPO€ MOXXHO 0603HAYNTD KaK CpefHEe MOPOTOBOE
3HaYeHNe, TAKKe ellle Be IOPOTOBbIe BeTNINHBI — M-
HUMAJIbHBII ¥ MaKCUMaJIbHBII ypOBHM 6€30I1aCHOCTH.
[Tpu 3TOM MaKCUManbHBIM ypOBeHb 6€30I1aCHOCTU
TO/KEH IMpeBBbIIIaThb CPEeJHUII MOPOTOBbIl YPOBEHD
M MIPENCTAB/IATh COOO0 TAKYI0 BEIMYNHY, IPU JOCTHU-
JKEHUM KOTOPOIt 0becreunBaeTcsi MaKCMMaabHO BO3-
MOXXHBIJ YPOBEHb 6€30IaCHOCTH, a JABHEN NI POCT
IIOKa3aTe/sd He OKa3bIBaeT CYLIeCTBEHHOTO BIAMAHNA
Ha (QYHKIVOHMPOBAaHME CUCTEMBI, TaK KaK OTCYTCTBY-
I0T KaKye-mubo peajbHble U OTEHLMANTbHbIE YTPO3HI,
a MUHMMAa/lbHBII YPOBEHb [IOMKEH COOTBETCTBOBATD
TAKOMY COCTOSIHUIO, IIPU KOTOPOM 6€30I1acCHOCTh BOOO-

Risk Assessment as a Stage of Risk Management of the Financial and Budgetary Security of the Region...

Ie He obecnieurBaeTcs. [y npuBeneHNs GakTIIeCKIX
3HAa4YEeHMIT MTHIMKATOPOB K EAMHOMY BUIY ITpeJIaraeTcs
VICIIONIb30BaTh CTOOAIIbHYIO IIKAITY, PV 9TOM CpeliHee
IIOpPOrOBO€E 3HAYEHIeE C/IeflyeT ONpefe/nTh Ha yPOB-
He 80 6a//10B, MaKCMMAaIbHBII YPOBEHD B 9TOM CITydae
IO/KEH COOTBETCTBOBATh oneHke 100 6annoB, MUHU-
MaJIbHBII — OfHOMY 6ajiTy. MaKcuMMaIbHBbIil IIOPOro-
BBIil YPOBEHb 6€30IIaCHOCTY IIpeJIaraeTcsl OIpefeTnuTh
Ha YPOBHeE, KOTOpPbIN Ha 20% npeBbllIaeT CpefHee M0-
poroBoe 3HaueHMe, a MMHMMAJIbHBII TOPOTOBLIN ypo-
BeHb Ha oTMeTKe 20% OT CpeHEro moporoBoro ypoBHA.
Tax)xe HEOOXOAMMO YUIMTBIBATH TO OOCTOATENBCTBO,
YTO OJHV MHJVIKATOPBI JO/DKHBI OBITH He BBILIE, a APY-
re — He HIDKe MOpOoroBoro ypoBH:A. COOTBETCTBEHHO,
Heob6XomuMO paspaboraTb GOpMYITy, YIUTHIBAIOLIYIO
3TU /IBa BO3MOXXHBIX BapMaHTa.

JIns MHAMKATOPOB, CpefjHIe OPOTroBble 3HAYEHNA
KOTOPBIX JO/DKHBI OBITH He MeHee IOPOrOBOI Be/IUIMHBL,
TIpef/IaraeTcs MCIONb30BaTh CIEAYONIYI0 GOpMYITy:

A-A
ecemAel[A ;A ], A =——"" %994],
min’ “ “ma norm Amax — Amm
TIpK STOM Amax = Atreshold ¥ L2, Amin = Atreshold * 0,2
ecmm A > max, Anorm =100;
ecimA<A_ A =1.

min’ © "norm
,HTIH pacuera 6aI/IbHbBIX OLI€HOK II0 MHANKATOpaMm,

TIIOpOroBbI€ 3HAYEHNA KOTOPBIX JOIKHbI 6bITH He OoJIee
CpEOHETO IIOPOTOBOTO YPOBHA, CIEAYET UCIIOIB30BATDH

obparHyo popmymny:

A-A
=[1-———m x9941,

min; Amax] > norm
A

ecmA e [A

‘min max

IV 9TOM, TaK KaK (popMyIia M3MeHUIaCh, HAJIO0 PaCCU-
TaTh K03 UIMEHTDI, HeOOXOAVMBbIE I/IS OIpeeneHNs
BeIMYMH MaKCUMaJIbHOTO ¥ MUHUMAJIbHOTO IIOPOTO-
BBIX YPOBHeIL. 9TO MOXXHO C/Ie/IaTh, PACCUNTAB JAHHbIE
3HAYEHMST OTHOCUTENIBHO CPEFHETO TOPOTOBOTO YPOBHS
C IIOMOIIIBIO YPABHEHNS:

80=|1—— max
A

min max

*99+1,

ITpy 5TOM Amax =X*A, Amin= Y*A, Y=4X,A= Atreshold'

A-X*A

80=|1-— =~
Y*A-X*A

*99+1.

37



HayuHana ctatbA

PervoHanbHasA u robanbHan 6e3onacHocTb

MpobneMbl aHanu3a pucka, ToM 19, 2022, N2 4

Original Article

C momonipo peneHns JaHHOTO YpaBHEHUA OIpe-
IerneHbl NTOroBble K03 dUIMEHThI, HEOOXOUMBIE IS
IpoBefieHNs 6a/IbHOI OLIeHKI:

A=A

max treshold

EcmA<A A =100,

max’ © “norm

ecmm A > Amm, Anorm =1.

C nomouipio ImpeAcTaBlIeHHbIX GOPMYI Ha OCHO-
Be CpPeflHero MOPOroBOro 3HaYeHVs OBl pacCUMTaHbI
MaKCUMAaJIbHBIN ¥ MMHUMAJbHBII TOPOTOBbIE YPOBHU

IJI K&KLOTO M3 BBIOpaHHBIX MHAMKATOPOB. Ompere-

* 0,625, A A

— *
min ~ ““treshold 2,5.

JIeHHBIE TaKMM 00pPa30M IIOPOTOBbIe BEMNIMHDI IPEN-
CTaBJIEHBI B TaOII. 2.

Ha ocHoBe oduimanpHbix faHHbIX PoccTara, Qe-
InepanbHOTO KasHadelicTBa Poccum, banka Poccun,
DepepanpHOl TaMOXeHHOI cny>X6bl Poccun 6bina
cobpaHa craructudeckas nHpopmaius, HeoOXORM-
Mas /I pacdeTa MHAMKATOPOB, 32 5 IOCIEeIHNX JIeT.
Anpo6annio IpefmoKeHHOTO METOJMIECKOTO TOIXO0-
Ia 6BUIO pelleHo MPOBECTH HA IPUMepPe OJHOTO Peru-
oHa — Kuposckoit o6nactu. [lanHbIe IpefCTaBIEHbI
B TabII. 3.

Regional and Global Security

Issues of Risk Analysis, Vol. 19, 2022, No. 4

Vicxopst U3 IpeCTaBIeHHBIX JaHHBIX C TIOMOIBIO
HOpMupylomieil QyHKIUY ObUIM PacCYMTAHDI Oa/IbHBIE
OLIeHKM 110 MHYKaTOpaM (GpUHAHCOBO-OI0/PKETHOI 6e3-
omacHocty i Kuposckoit o6mactu. Jst TOro 410681
HIPOCIIENUTD AVHAMIKY UHAVKATOPOB, O6a//IbHbIE OLleH-
KJ 10 TIOKa3aTelsiM PacCUMTHIBAMNCDH 3a MOCIeTHIE
5 net. I/ ompeeNieHnst BEKTOPA JUHAMMKY TIOKa3a-
Teselt GbUTM PacCYUTAHBI OA/ITIbHBIE OIIEHKY B CPETHEM
3a 5 net. Ilo MHAMKAaTOpaM, CTaTUCTUYECKUX JaHHBIX
10 KOTOpBIM 3a 2021 T. HeT, 32 OCHOBY OBIIM B3ATHI
IaHHBIE, OMyONMKOBaHHbIe 10 uToraMm 2020 r., a 6amnp-
HBI€ OLIEHKM) B CPefHEM 3a 5 JIeT OIpefeeHbl C TOMO-
I[BIO CPETHETO apUPMETUIECKOTO 3HAUEHNIS 3a TIEPUIO]]
¢ 2017 mo 2020 .

ViToropas oleHKa YpOBHSA pUCKa [0 MHAUKATOPY
oIpefesieHa C IIOMOLIbIO pacyeTa cpefgHero apudme-
TUYECKOTrO 3HAYeHUA Oa/UIbHOI OLIEHKY 3a IIOC/IeIHMIT
TOJ M CpefHero 3HavueHus 6auioB 3a 5 net. [lamee ¢ mo-
MOIIIBIO CpefHero apndMeTUIeCcKoro 6aIbHBIX OLfe-
HOK IT0 OT/Ie/IbHBIM MHIMKATOPAaM PaCcCYUTAHA UTOTO-
Bas 6anmapHas oneHka Kuposckoit ob6nactu. bamipHbie
OLIEHKY 110 MHVKATOpaM IIpeACTaB/IeHbl B Ta0L. 4.

Ta6muua 2. CpegHuii, MAKCUMATbHbI ¥ MUHMMA/TbHBII IIOPOTOBbIe YPOBHU MHAMKATOPOB (PMHAHCOBO-0I0>Ke THOI

6e30macHOCTU pernoHa

Table 2. Average, maximum and minimum threshold levels of indicators of financial and budgetary security of the region

HassaHue nHgukatopa Atreshhold Amax Amin
OTHOLLEeHWe [OXOA0B KOHCONMAMPOBaHHOro broaxKeTa pervioHa K BRI, % 20 24 4
OTHoLLeHWe rocyAapCTBEHHOMO A0/ra PervoHa K Co6CTBEHHBIM HanoroBbIM M HEHANOroBbIM 10X0AaM 35 219 87,5
pervoxa, %

OTHoLeHWe [OXOA0B KOHCONMMAMPOBaHHOMO bloyKeTa pervioHa K obLieMy obbeMy pacxofoB KoHconmaun- | 100 120 20
poBaHHoro blogKeTa, %

OTHoLeHMe cobCTBEHHBIX [0X0A0B blofXeTa pervoHa K 06LLieMy 06beMy [0X00B KOHCoNMaMpoBaHHoro | 80 96 16
6loyKeTa pervoHa, BKtoYas 6e3Bo3mMesHble MocTyrneHns, %

MHaeKc notpebutenscKmx LieH, % 108 105 120
OTHoLUeHVe obbema BblAaHHbIX KpeauToB K obbemy BPI, % 40 48 8
[ona ybbITouHbIX NpeanpuaTHiA B 06LLeM KonviecTBe NpeanpusaTHii, 3aperncTpupoBaHHbIX Ha Tepputo- | 25 15,6 62,5
puvmM pervoxa, %

[ona mpocpoYeHHO 3a00/MKeHHOCTY B 0bLLeM o6beMe 3a00/KEeHHOCTY Mo KpeauTaM, % 10 6,25 25
[ona HaceneHns ¢ 4oXoaaMM HUKE NMPOXKMUTOYHOMO MUHUMYMA, % 9 5,6 22,5
O6beM 3KcropTa Ha AyLuy HaceneHwa B gonnapax CLUA 3200 3840 640

HUcmounuk: coctaBneHo ABTOPOM.
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Tabnuua 3. [laHHbIe, HEOOXOXUMbIe JIsI MPOBEXEHN JUATHOCTUKN (PMHAHCOBO-0IOKETHOIT 6€30IaCHOCTH PEernoHa

Table 3. Data required for diagnosing the financial and budgetary security of the region

HasBaHune nHguKatopa

06beM BPT KupoBcKolt obiactu, MiH py6.

[loxofbl KoHCONMAMPOBaHHOro GlofMKeTa KMpoBCKol 061acTu, MH py6.
locynapcTBeHHbIn fonr KupoBcKor obnacTu, MiH pyb.

CobcTBEHHBIE HAMOroBLIE M HEeHaroroBkLIe 4oXoAL KpoBcKoi obnacTtu
Pacxopbl KoHconmanpoBaHHoro biofkeTa KnpoBcKor obnactu, %
MHOeKc noTpebutensckux LeH, %

061beM KpeanToB GM3MYECcKM NMUaM Ha 1 AHBapA CiedyloLlero roaa,
MJTH py6.

061beM KpeanToB, NPeAoCTaBNEHHbIX IOPUAMHECKUM NULaM —
pesuaeHTaM 1 HAVBMAYarbHBIM NPeAnpUHUMAaTENAM, MIH py6.

06beM KpeanTos, NpeaocTaBieHHbIX tpyuanyecknMM nmuamM —
pe3naeHTaM n nHamsuayanbHbIM npearnpruH1MMaTeniaM B VIHOCTpaHHOVI
BasnoTe 1 AparoueHHbIX MeTannax, MiH pV6

[ons y6uITouHbIX MpeanpuaATHiA B 0BLLEM KONMYECTBE MpearpuATUN,
3aperncTpUpoBaHHLIX Ha TEPPUTOPUM perioHa, %

3a00/1HEeHHOCTb MO KpeamTaMm puandeckux v v UM, mnH pye.
3a[0/HKEHHOCTb M0 KpeauTaM GU3NHECKMX JIUL, MITH pyb.

MpocpoyeHHaA 3a00MHKEHHOCTb MO KpeanTaM IpuaNYecKnx nnu un UM,
MJH pyb.

lNpocpoyeHHanA 3aA0MKEHHOCTb MO KpeauTaM GU3NHECKUX SIWLL, MITH pyb.

[onA HaceneHuA ¢ 4OX04aMM1 HUMKE MPOXHUTOYHOr0 MUHMYMa, %
06beM 3KcropTa KnpoBcKoit obnacT, Teic. Aonnapos CLUA

YrcneHHOCTb HaceneHnA pervioHa Ha 1 AHBapA

HMcmounuk: coctaBieHo ABTOPOM.

3. PesynbraTbl

[Tony4eHHBIe IO pe3yabTATaM JUATHOCTMKY HaHHBIE
CBUJIETENIbCTBYIOT O TOM, 4TO B IiesioM o Kuposckoii
06/1acTy OTMeYeH HeBBICOKMII YPOBEHD pucKa B 06a-
¢ty GUHAHCOBO-OI0KETHOI 6€30IMaCHOCTH, UTO CIle-
IyeT U3 LIKaJIbI 30H PICKA, IPEfCTABIeHHOII B TaOI. 5.
Yem BbI11Ie 6a/1, TEM HIDKE YPOBEHD PUCKA.

ITpu 5TOM Ha MPOTSDKEHUM 5 MOCTIEFHNX JIET YPO-
BEHb PUCKa MEHS/ICA He3HAYNTENIbHO — OT 62 6ajlIoB
B 2017 1. 3o 69 6annoB B 2019 1., Korga 6bi1 3aduxcu-
POBaH HaMMEHbIINII YPOBEHb puckKa. B 2020 n 2021 rr.
yPOBEHb pPUCKa CTaJ BO3PACTATh, YTO, HA HAII B3IJISAL,

2017 2018 20189 2020 2021
3317544 | 3532655 | 3702559 | 395923,70 | 447000
58 269 6434900 | 72111 8161960 | 980463
26 055,7 2513290 | 242847 24284,70 | 25070,30
3994880 | 4269450 | 4507560 | 4487840 | 59690,40
5834800 | 6270700 | 7041100 @ 8360500 | 91051,00
102 104,3 102,7 105,3 108,2

57 526 89 001 95797 108 003 137 199
62 098 74010 75672 84 226 85060
4200 4969 0 0 0

28,6 312 27,8 26,4 —
51970,00 | 55551 61286 64 287 65790
91299,00 111100 127 044 142879 167 394
8890,00 5577 4215 2367 1976
4629,00 4196 4260 5426 6396

15,4 15,2 14,7 14,1 —
808985,46 | 89373756 | 773 421 825303,40 | 12584389
129 1684 1283238 1272108 1262 402 1250173

CBA3aHO C MaHJleMIell KOpOHAaBUPYCa M MOC/IENOBaB-
LIMM 33 Hell HapacTaHUeM TeoNONUTUYECKOI Hamps-
JKEHHOCTM M3-3a CUTyanum Ha YKpauHe. B 2022 r.
ypOBeHb pucka (GpUuHaHCOBO-6IOIKeTHOI 6e30macHo-
CTM PETMOHOB BO3pacTeT B elile GOMbIIIeil CTeNeHH,
4TOo O6yCIIOB}IeHO CAaHKIMIOHHOJ BOJHOI, OPraHN30-
BaHHOI CoegmHeHHbIMM llITaTaMy AMepUKN M MX
COIO3HMKaMu IpotuB Poccum Ha ¢oHe mpoBefeHNA
CIlelMaabHOI BOEHHOI onepanuu Ha Ykpausne. CooT-
BETCTBEHHO, BhICTpauBaHMe 3¢ (HeKTVBHOTO MeXaHN3-
Ma OILIEHKM U MOHUTOPMHIA PUCKOB BBITTIASUT OJHOM
U3 NepBOCTENEHHBIX 3aflad TOCyAapcTBa A/ld TOTo,
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Tabnuna 4. bannbuseie onenkyu KnpoBckoii 061acTu 1o MHAUKATOpaM (prHaAHCOBO-0I0>KeTHOI 6€30IMacHOCTH

Table 4. Points of the Kirov region on indicators of financial and budgetary security

HasBaHue nHgukartopa

OTHoLLEHVe AOXOA0B KOHCONMAMPOBAHHOIO BIoAXKeTa pervioHa 68
K BPT1, %

OTHOLLIEHWE rOCYAAPCTBEHHOMO 0fra PErMoHa K Co6CTBEHHbIM 35
HasIoroBLIM M HEHaIOroBLIM [OX0AaM pervioHa, %

OTHOLLIEHWe [0XO0B KOHCONMAMPOBAHHOIO bBlofeTa perioHa 80

K 0bLLeMy 06'bEMY PaCXO[OB KOHCONMOMPOBaHHOMo bioaxeTa, %

OTHoLLIEHWE COBCTBEHHBIX [JOX0A0B GloyKeTa pervioHa K oblueMy | 66
061eMy [JOXO0B KOHCOMMOMPOBAHHOIO bI0MKeTa per1oHa,
BK/ioYan 6e3803Me3aHbIe NocTyrnieHnA, %

WMHaeKc noTpebutenscKmx LieH, % 100
OTHoLeHWe o6beMa BblOaHHbIX KpeauToB K o6beMy BPT, % 74
[onA y6uIToYHbIX NpeanpuATHiA B 06LLEM KondecTBe 73

I'Ipe,ElI'IpIAHTIAI?I, 3aperncTprpoBaHHbIX Ha TEPPUTOPUK pPeroHa, %

[onA npocpoYeHHoM 3300/KeHHOCTU B 06LLeM o6beMe
3a[J0/THKEHHOCTM M0 KpeauTaM, %

[onA HaceneHua ¢ JOX04aMn HUXKE NMPOKUTOMHOIO MUHUMYMA, % | 43
06beM 3KcropTa Ha AyLly HaceneHud, B aonnapax CLLA 1

Torosas oLeHKa 62

HUcmounux: cocTaBneHo ABTOPOM.

4TOOBI OTC/IEXUBATh HeraTVBHbIE M3MEHEHUs B 006-
nacTy PUHAHCOBO-OIOXKETHOI 6€30MaCHOCTI peruo-
HOB, OCYIIIECTBJIATD OLIEHKY U I'PAMOTHOE YIIpaBJIeHIe
BBIABNIEHHBIMU pucKaMu. B 2021 r. mo cpaBHEHUIO CO
CpefHell 6a/IbHOJ OLIEHKOIL 3a 5 JIeT YPOBEHDb pUCKa

Ta6nuna 5. lllkana 30H pucka
Table 5. Risk zone scale

YpoBeHb onacHocTu Bannbl
OTcyTCcTBME PUCKA 90—100
CrabuibHOCTL 80—89
HeBbICOKMI pUCK 60—79
Bbicokuin puck 40—59
KpuTniecknin puck 20—39
KaTacTtpoduueckuin puck 1—19

Hcmounux: cocTaBIeHO ABTOPOM.

40

2017

83,4

2018 2019 2020 2021 CpepHuit 6ann  Wrorosas
3a 5 ner OLleHKa

71 78 83 90 78 84

L4 52 51 70 50 60

83 83 78 88 82 85

63 59 49 57 59 58

76 97 63 12 71 42

99 96 100 100 96 98

67 74 77 — 73 75

100 100 100 100 100 100

44 47 50 — 46 48

3 1 1 12 3 8

65 69 65 64 66 65

yBenuumiIcs Ha 2 6aja, 4TO TaKXKe yKasblBaeT Ha He-
FaTMBHYIO JMHAMMKY 0011ero ypoBHsA 6€30IacHOCTI
Kuposckoit obmacTu.

Cpenu Bcex pacCMOTPEHHBIX MHAMKATOPOB Hau-
6oree CIOXKHAA CUTYalysA HabMOgaeTCs IO MHAMKA-
TOpY, XapaKTepu3yolleMy BHEIIHeIKOHOMUUYECKYIO
¢buHaHCOBYIO 6€30IaCHOCTD pernoHa. Tak, mo 06bveMy
9KCIIOPTa Ha AyIIy HaceneHuA B Kuposckoit o6mactu
OTMeYeH KaTacTpOo(UYecKUil YpOBeHb PUCKa, IPU
3ToM B 2021 I. 110 CPaBHEHMIO C IIPEJUIECTBYIOLIUM I1€e-
PMOLOM OLleHKa HOBbIcHIach o 12 6amnos. C 2017 mo
2020 r. 06'beM 9KCIIOPTA Ha AYIIY HaceJleHUs CTabUIb-
HO Haxoguica B guanasoHe oT 600 go 700 gonnapos
CIIIA, B 2021 1. mokasarenb mpesbicy 1000 gomnapos,
1o cpaBHeHMIO ¢ 2020 I. 3HaYeHUs II0Ka3aTe/Nsd yBeIu-
yyIuch Ha 54%. OMHAKO IS TOro YTOOBI Cie/IaTh TOY-
Hble BBIBOJBI O IMHAMIUKe MHIVKATOPa, HEOOXO[UMO
MOCMOTPEeThb, KaK U3MEHATCA 3HAaUeHUS MoKas3aTend
B YC/IOBUAX OTPaHMYEHMII, Ha/IOXKEHHBIX 3aMaJHbIMM
CaHKUMAMM Ha TOPrOBJIIO Halllell CTPaHBl C APYTUMU
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rocygapcrBamu, yunTbiBadg, 9yTo CIIA ABnA0TCSA BTO-
poit cTpaHolt mocie MeKCuky 1Mo o6’beMaM MMIIOPTH-
pyeMbIX ToBapoB U3 Kuposckoit o6mactu ¢ mokasate-
nem 108,6 mnH gonnapos CIA. Takxxe B 4mucio nu-
[epoB II0 3TOMY ITOKa3aTe/li0 BXOJAT TaKue 3amajiHble
cTpaHbl, Kak OuHAAHANSA — 76,5 MIIH jo/1apoB (3-e
MmecTo), Mipnaupus — 74,1 miH fo/napos (4-e MecTo),
Benbrust — 64,9 M fomnapos (5-e mecro), JlarBust —
47 mnH pomnapos, Vtammsa — 42,4 miH fomnapos. Ta-
KM 06pa3soM, OCHOBHBIMM TOPTOBBIMU MapTHEpaMU
Kuposckoit obnactu ABIAITCSA 3alajHble CTPaHbI,
a BBe[EHHbIE MM CAHKLUM U JTOTUCTUYECKME IIPO-
671eMbl, CBsI3aHHbIE C IPOBEfEHNEM CIIELNAIbHOIL BO-
€HHOJI oIepanyuy Ha YKpanHe, 3HAUUTEIbHO YBeINYN-
BAaIOT PYCK COKpallleHN 06beMOB 9KCIIOPTa TOBAPOB
u3 Kuposckoit o6mactu B ipyrue ctpansl. ITo ntoram
2022 1. MOXXHO 6yfeT chenaTb BHIBOZBI 06 YPOBHE 3TO-
IO PMCKa B HOBBIX YCIIOBUAX.

ITo ocTanbHBIM MHAMKATOpPaM ypoBeHb Oe3omac-
HOCTM 3aMETHO BbIlle. JJaHHbIE IMAaTHOCTUKY CBUJE-
TE/IbCTBYIOT O TOM, 4TO BECbMa aKTYa/lbHOM yIrpo30il
¢duHaHCOBO-610MKeTHOI 6e3onmacHocTy KupoBckoii 06-
JIACTY ABTISIETCST POCT MHGIALMM, IO nToram 2021 r. nH-
(IIALVOHHBIN PUCK JOCTUT KaTaCTPODUIECKOTO YPOB-
Hs C TTOKa3aTeseM rofoBoit nHGmssuym 9,2%, 4To CTano
HaMXy[IIKMM II0KasareneM 3a nepuop ¢ 2017 mo 2021 r,,
cpefHee 3HaYeHMe MHPIALUY 32 KOTOPBIiT ObITO 3ayK-
cupoBaHO Ha ypoBHe 104,7%. IIpu sTom mocrne Havama
CIenanbHON BOEHHOI omepanuy MHGIALMOHHBIN
PVICK IPOJOLKIII CTPEMUTENbHO pacTi. Tak, mo uToram
Mapra 2022 I. MHAeKC oTpebuTenbcKux ueH B Kupos-
CKOJI 06/1acTV HaxofuIcs Ha ypoBHe 118,3%, B amnperne
2022 r. poctur otMeTky 119,2%. ITogobHas curyauns
HeraTUBHBIM 06pa3oM CKasbIBaeTCs Ha 9KOHOMUKe pe-
IMOHA, COKPAIAIoTCsA peajbHble NOXO/bl HAace/leHNus,
0COOEHHO TeX KaTeropuil rpakfiaH, KOTOPble 3aHSTHI
B cepe Masoro O6msHeca, CHMUKAETCS COBOKYIIHBIN
cripoc. Bricokas MHQIANNMA IPUBOJUT K PE3KOMY pO-
CTY M3[iepKeK NPpefIpUATU, YIOPOKaHUIO KPESUTOB
Yl HEBO3MOXXHOCTY KOMIIaHUIT 06ecrednBaTh UCHOHe-
HIle CBOUX 0053aTe/bCTB Mepel KPeLUTOPaMu, pPe3Ko
yBEIUYNBAETCsI PUCK OAHKPOTCTBA M 3aKPBITHS IIPefi-
IIpUATUIL pernoHa. B nemoM, Ha Hall B3r/Af, MHQIALNU-
OHHBIII PUCK B OmyDKaiilliee BpeMsA Ha4HeT OoclabeBaTb
10 Mepe TOTo, KaK POCCUiicKas SKOHOMUKa OyfeT afjam-
TUPOBATbCA K HOBBIM YCTIOBUAM.

Tak, nadnsanus B mae 2022 r. B Poccun Buepssie
CTajia 3aMeJIAThCA, NOCTUTHYB ypOoBHA 17,5%, 4TO

Risk Assessment as a Stage of Risk Management of the Financial and Budgetary Security of the Region...

Ha 0,3% HIKe alpenbCKOTo YPOBHS, a K/II0Y€eBas CTaB-
Ka B Mae Obly1a CHVO>KeHa 10 11%, 4To Ha 9% MeHbIle
MapToBCKOro ypoBHs 20%. IIposenenne IlenTpanbHbIM
6ankoM Poccuu rpaMoOTHOI HeHEeXXHO-KPeSUTHO 110-
MUTUKU ABNIAETCA BAXHENIINM YC/IOBMEM CHlepP>KMBa-
Hus1 TeMIIoB MHGALuY. Peskuit poct nubALuM, OT-
MeYeHHBIII B KOHIle peBpana — Hadane MapTa 2022 r.,
6BUI OCTAaHOBJIEH 3a CYeT OTPAaHUYEHMII, BBEIEHHBIX
Bankom Poccunm, xacawomuxcs 06513aTeIbHON Ipoja-
K1 Ba/lTIOTHON BBIPYYKMU 3KCIIOPTepaMy, OTpaHUYeHNUs
MOKYIIKM Ba/IIOThl HA TEPPUTOPUM CTPAHBI U IlepeBoaa
BAJIIOTBI 33 PyOexK.

Eme opmHOV yrposoif ¢ BBICOKMM YPOBHEM pUC-
Ka AAB/IAETCA YyTrpo3a yBeNIMYEHUS JONU HacelneHud,
IpoXXUBawIero 3a deproit 6egnoctu. ITo ntoram
2020 r. ypoBeHb ITOKa3aTe/lsl HaXOAMJ/ICA Ha OTMETKe
14,1%. IuHaMuKa 10 MHAMKATOPY MMEET IO3UTUBHBII
TpeHJ: B TedeHne mepuona ¢ 2017 mo 2020 r. Habroxa-
JIOCh ©XeTOJHOe CHIDKeHNe HOoMyu OeHOro HaceleHu .
ITpu stom pmannble 3a 2021 1. oTcyTcTBYIOT. Ha Ham
B3T/IAJ, B 2022 I. BOSMOXXEH POCT 4MC/la HaceleHu,
MMeIOILlero JOXOAbl Ha YPOBHE HIDKe MPOXXUTOYHOTO
MUHUMYMa, U3-33 COKpallleH!s peabHbIX JOXO[0B Ha-
CeJleHNA BC/IeNCTBUe Tajonupyromelt nHanumn. Puck
yBenudeHnss 6eTHOCTY HAcCeleHNsl pernoHa Tpebyer
IIOCTOSIHHOTO HAOMIONeHNA CO CTOPOHBI OPTaHOB I'OCY-
TApCTBEHHOI BIACTHU B Lie/IAX HEJOMYIeHNA €To Jab-
HeJIIIero pocra.

Bbicoxkuit ypoBeHb pMCKa OTMEYEH U IO IIOKa3are-
J10, XapaKTePUSYIOLeMY CTelleHb aBTOHOMUM OI0fpKeTa
peruona. Tax, 8 Kuposckoit o6nactu oTMedeHa focTa-
TOYHO HM3Kas O/ COOCTBEHHBIX HAJOTOBBIX 1 HEHa-
JIOTOBBIX JOXOJ0B B KOHCONIMAMPOBAHHOM OI0IKeTe pe-
r1oHa, B 2021 1. oHa coctaBuia 60,9%. CooTBEeTCTBEHHO
IOJISL JOXOMOB 3a cueT 6e3BO3Me3SHBIX ITOCTYIIEHNI
coctaBuaa 39,1%, YTO HAMHOTO MpeBbIIIAeT He30mac-
HbI1 ypoBeHb 20%. IIpy aTom no cpaBHenuio ¢ 2020 1.
3HaYeHNdA MOKa3aTens yBeIMIMIUCh Ha 5,9%. OpHako
B 1IJIOM Ha0JII0fjaeTCs HeraTMBHAsI AMHAMMKA IO VHLN-
kaTopy. Tak, B 2017 . g0 cO6CTBEHHBIX JOXOROB CO-
craBisana 68,6%, B 2018 r. — 66,3%, B 2019 1. — 62,5%.
CpenHee 3HaYeHNe MHAMKATOPA 3a OC/IETHME 5 JIeT Ha-
XOJUTCA Ha YpoBHe 62,7%. Takum 06pa3oM, pUCK CHU-
JKEHUA He3aBUCUMOCTH OIOf[XKeTa pernoHa TpedyeT co-
OTBETCTBYIOLIEl peaKLM CO CTOPOHBI OPTaHOB B/IACTU
I71 Ipeofi07IeH)s1 HeTaTUBHO TeHAEHIIUN.

HeBpIicOKMiT ypoBeHb PUCKa OTMEYEH IIO yrpose
pocTa roCymapCTBEHHOTO Jonra pernoHa. Ilo utoram
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2021 r. rocypapcTBeHHBI fonr B Kuposckoit obmactu
HaXOAWICA Ha YpoBHe 42% OT COOCTBEHHBIX HaJIOTOBBIX
Y HEHAJIOTOBBIX IOXOHOB OIOXKeTa peruoHa, 4To sBU-
7I0Chb MMHMMA/IbHBIM ITOKa3aTesieM 3a nepuog ¢ 2017 mo
2021 r., cpepHee 3HaY€HME MHAMKATOPA 3a IATWIETHUI
IepUOf, HAXORUTCSI Ha ypoBHe 54,8%. IIpu aTom B abco-
JIIOTHOM BBIp@XXeHU!U 00beM rOCYAapCTBEHHOIO OJIra
Kuposckoit ob6macTu He cCHMXaeTcs, OH OOJblIle, 4eM
B 2019 m 2020 rr. CHM>KeHMe yPOBHA PUCKA CBA3aHO
C yBenMYeHMeM COOCTBEHHBIX HaOTOBBIX I HEHAIOTO-
BBIX JIOXOIOB PE€rMOHa, KOTOpoe mpousomo B 2021 1.
ITpu aTOM [MHAMMKA MHAMKATOPA HA ILATUIETHEM IIPO-
MeXyTKe BpeMeHU [IO3UTUBHA, TaK, B 2017 1. 6a/uipHas
OlleHKa 10 MH[JMKATOPY HaXOAWIach Ha YpoBHe 35 6aj-
710B, B 2019 . — 52 6a1710B, B 2021 . — 70 6as10B. IIpn
COXpaHEHMU CYLIeCTBYIOLlEl TEH[EeHIMM PeanlbHBIM
BBITTIAUT HOCTIDKEHME B OMIDKailIIne HeCKObKO JIeT
30HBI CTAOWIPHOCTH 110 MHAUKATOPY.

[To MHAMKATOPY «HONA YOBITOUHBIX IpPefIpUATUI
B 00lIeM KOJMYecTBe NMPefIpUATUIL, 3aperucTpUpo-
BAaHHBIX Ha TEPPUTOPUM PETMOHA» TAKXKE OTMEYEH He-
BBICOKIIT ypoBeHb pucka. ITo utoram 2020 r. 3HaueHMe
VHMKATOPA CHUSUIOCH IO YPOBHA 26,4%, 9TO IMILIb Ha
1,4% mpeBbIlIaeT MOPOroBbIit ypoBeHb. I1o mugMKaTO-
Py Tak)Xe OTMeYaeTCs MO3UTHBHAA IMHAMIKA, CpefHee
3HaueHue 3a 5 neT coctaBuno 28,5% npu MakcuManb-
HoM ypoBHe 31,2% B 2018 I.

bannbHble oLleHKY 110 OCTa/bHBIM MHAMKATOPAM Ha-
XOZATCA B IIpefie/iaX IOPOTrOBbIX 3HAa4YeHMIl. B 30He mo-
HOT'O OTCYTCTBMA PUCKOB HaXOfIATCS OLIEHKY IO MH/IMKa-
TOpaM «IOJL1 IPOCPOYCHHON 3a[JO/DKEHHOCTH B 0611eM
ob6beMe 3aJJ0/DKEHHOCTH II0 KPeiUTaM» U «OTHOIICHNE
o6beMa BBIJAaHHBIX KpenuToB K 06beMy BPII», mo o6oum
VHAVMKATOpPaM AMHAMMKA IO3UTUBHAasA, B 2021 1. 110 cpas-
HEHUIO C IPYTMMM TOfaMy Ha IIATMIETHEM IIPOMEXYTKe
OTM€4Y€eH HaMEHbIINI YPOBEHb pucka. Ilo magukaTopy
«OTHOLIEHE TOXOJ0B KOHCOMUPOBAHHOTIO OI0/PKeTa
peruona x BPII» B 2021 r. Takxe 3aduKcrpoBaHa 6a-
TbHAsA OLIEHKA, CBUJETENbCTBYIOUIAA O MOTHOM OTCYT-
cTBUM pUCKOB. IIpu 9TOM 6GasIbHbIE OLIEHKY B IIEPHOT
¢ 2017 o 2021 r. eXKerogHO 3HAYMUTEIbHO ITOBBIIIAINCD,
B 2017 r. — 68 6a/oB, B 2018 . — 71 6aw1, B 2019 1. —
78 6amnos, B 2020 . — 83 6aimma, B 2021 . — 90 6amoB.
CpepHuit ypoBeHb MHAUKATOPA 3a 5 JI€T HaXOAUTCA
B 30HE HEBBICOKOTO PICKa.

ITo mHOMKaTOpY, XapaKTepU3YIOLEMY OTHOLICHME
IZOXOZOB KOHCOMMANPOBAHHOTO OI0/KETa pernoHa K 06-
meMy 06beMy PacxofoB KOHCOMUAMPOBAHHOIO O101Ke-
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Ta, B KupoBCcKoit 06/1acTy OTMedeH CTabIIbHBIIL YPO-
BeHb PUCKa, JOXOABI OI0/KeTa MPEBbIIIAIOT PACXO/BI,
YTPO3bI, CBA3aHHbIE C HEBO3MOYKHOCTBIO ITOKPBITHUS pac-
XOJI0B OIO/>KeTa 3a CYET JJOXOJIOB, OTCYTCTBYIOT.

3aKnio4veHue

Takum 06pasoM, HaMOOMBIIYI0 OMACHOCTD A1 Gu-
HaHCOBO-OIOKeTHOI cucTeMbl KupoBckoit obmactu
IpefCTaB/IAeT PUCK CHIDKeHMA oObeMa 9KCIopTa TO-
BapoB M3 PervoHa B [pyrye CTPaHbl Ha (OHe BBeIEH-
HBIX 3aMaJHBIMM CTPAHAMMU CAHKUUI B OTHOIIEHUM
Poccun. Taxxe BbICOKMIT ypOBEHDb pUCKA OTMEYEH 110
yrposaMm uHQALUN, OeJHOCTY HAaCeIeHNs PEruoHa,
CHIDKEHUSI CAaMOCTOSITE/IbHOCTY OIOJKeTa permoHa.
HeBbIcokuit ypoBeHDb pycKa OTMeYeH IO yIpo3e yBe-
NMYeHUsA TOCYAAPCTBEHHOTO OJITa PETMOHA, a TAKXKe
10 yrpo3e 6aHKPOTCTBA NpefupusaTnil pernoHa. Ilep-
BOCTEIIEHHOTO BHUMAaHMsI CO CTOPOHBI OPTAHOB TOCY-
JapCTBEHHOI BiacTu Tpebyer pemenne Bompoca 06
yBeNMYeHUN KOJMYECTBA IKCIOPTUPYEMBIX TOBAPOB
U3 PETUOHA [/ obecredeHns NOfiep)KaHUA ero KOH-
KYPEHTOCIIOCOOHOCTHU ¥ yBeIMYeHNUs MOCTYIUICHNI
B OIO[KET, a TAK)Ke HeOOXOAMMOCTD IPUHSTHS KOO -
HITEIbHBIX Mep, HAIIPAB/IEHHBIX HA CHIDKEHME TEMIIOB
pocra uHmALINY, pa3paboTKy MpPOrpaMM, HaIpas-
JIeHHBIX Ha 60pbOY ¢ 6€FHOCTDIO, IOBBIIIEHNE YPOBHSI
XKV3HJ HaCeJIeHNs B PETMOHe.

[IpencraBnenHas B paboTe MeTOAMKA IPOBEJEHNU
IMAarHOCTMKY (UHAHCOBO-OI0KETHOI 6€30mMacHOCTI
mokasaja cBo0 3¢ (PeKTNBHOCTh U MOXET OBITH MC-
[I07Ib30BaHa OpPraHAMM TOCYAApCTBEHHON BIACTU Ha
yPOBHe peruoHa, a Takke Ha (efeparbHOM ypOBHe
B LleJIAX IOBBbINIEHNA 3P PEeKTMBHOCTY Mep, HaIllpaB-
JICHHBIX Ha OOHapYy)XeHMe yIPo3 U OLIEHKY PUCKOB (pu-
HaHCOBO-6I0KeTHOIT 6e30macHOCTI CyOBeKTOB Poc-
cutickoir Oegepannn.

PaspaboTanHble HayYHbIE PE3yIbTATHI IIO3BOJII-
10T PelnTh IPo6/IeMy COBEpPIIEHCTBOBAHNUS CHCTEMBI
yIpaBlieHusA puckamy pyuHaHCOBO-O0/KeTHOI Oe3-
OIIACHOCTH Ha Me30YpPOBHE.
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BameMy BHMMaHUIO HpeAcTaBIsgeTCs MOHOTpadusa
M3BECTHOTO POCCHUIICKOTO YYeHOTO M CIIeIjManncTa
B 06/1acTV Teopuu PUCKa, IPUKIAXHON MATEMATUKI,
PUCK-MeHePKMEHTA U CTpaxoBauusi, A.¢.-M.H., npod.,
3aCTy>KeHHOTO fiesATess1 Hayku PO, Buile-mpesusenTa
Poccuiickoro Hay4HOro 06IjecTBa aHANMM3a pucKa AHJ-
pest AnekcaHapoBuya BeIkoBa 1 TaTaHTIMBOTO Y4eHO-
ro, K.9.H., foljeHTa TOMCKOTO TOCyAapCTBEHHOTO YHMU-
BePCUTETA CUCTEM YIIPAB/IEHNS U PAfU03IEKTPOHUKI,
CIIeL[Ma/VCTa-MPAaKTUKa B 00/IaCTH TOCTPOEHMS CUCTe-
MBI YIPaBJIeHNUsA PUCKaMyl B pPaMKaxX BCeTo MpeRnpusi-
s Bukropa Onyaprosuda 3aiKoBCKOTO.

B monorpadumu 060061uieHbl U CHCTEMAaTU3UPOBA-
HBI PabOTBI ABTOPOB B 00/IACTY YIIPaBIe€HNsI PUCKAMI
u obecnedeHns 6e30MaCHOCTIE HACETIEHNUS VI OKPYXKAI0-
et cpepsl B Poccyn. IIpuBeneHsI KpaTKuit MCTOpUYe-
CKUIT 9KCKYPC B MICTOPUIO TEOPUM YIIPaBIIeHUS PUCKa-
MU ¥ CTPaXOBaHMs, aHAIN3 U B3AMMOCBSI3b ITOHATHIL,
KOHIIETITya/IbHbIe TTOAXOMBI K KIacCuUKAIUM PUCKOB.
[ToxazaH 0630p MeX[AYHapOLHBIX U HAIMOHAIbHBIX
CTaHAAPTOB B 00aCTV yIpaB/IeHNs PUCKAMU, JAHBI
OCHOBBI PUCK-MeHeKMEHTA IPENIPUATIS C TOUKA 3pe-
HUA IIPYMeHEeHMs MeX/[YHapOJHBIX CTaHAAPTOB, HOP-
MAaTUBHbBIX JOKYMEHTOB U MaTepPUajIOB, UCIIONb3YeMbIX
I7ist upeHTU(UKALMY, aHA/IN34, OLIEHKM U YIIPaBIeHUs
puckamu. [JlaH 0630p CYI[eCTBYOLINX [IAKETOB IIPO-
TPaMMHBIX IPOAYKTOB 1 6a3 [AHHBIX IO YIPABICHUIO
puckamu. PaccMOTpeHBbl KaueCTBEHHbBIE U KOMMIECT-
BeHHbIE METO[BI, IIPYMeHsAeMble TIpY NAEeHTUUKALINY,
OLieHKe U aHa/3e PUCKOB. DBosbliioe BHUMaHIE yHere-
HO IPUK/TAJHBIM aClleKTaM IpUMeHEeHNUs METOOB aHa-
JM3a PUCKOB B OIEPALVIOHHOI [esATeNTbHOCTU OPraHu-
3aLViT, AHAIN3Y BJIVISTHIS PUCKOB IIPU OCYIIeCTBIEHNUN
IPOM3BOJCTBEHHOII AesITe/IbHOCTH. Bompocs! yipase-
HIIS1 PUCKaMM PaCCMOTPEHBI He TONBKO B IIPUIOXKEHM K
IesITeNIbHOCTY IIPEANIPUATHI, HO I OTHOCUTENBHO 0bec-
HedeHNs: 6e30IaCHOCTY HACeNeHUs M OKPY>Kalolleit
cpenbl. [IpuBenens! onenka ana Poccun npuemieMoctu
¥ OIIYCTMMOCTY YPOBHEI PUCKa IIPU peanusalny pas-
JINYHBIX BULOB HESTEIBHOCTI, PEKOMEHIALNN O [OIIY-
CTVMBIX IIpefie/iax PYUCKOB, aHAIN3 MOLXOHO0B, C IOMO-
I[bI0 KOTOPBIX MOXXHO IIPOM3BECTY KOIMYECTBEHHYIO
OLIEHKY LIeHBI PUCKA [/ XKM3HU CTATUCTUYECKOTO Yero-
BeKa. [IpoeMOHCTPYPOBaHbI OCHOBHbIE IPAKTIIECKI
IpUMeHsIeMbIe TTOIXOMBI, VICIIOIb3yeMble IIPU OITUMM-
3aLMy 3aTPAT Ha CHVDKEHNE PYCKA U CBA3aHHOTO C HIM
yilep6a /1 HaceleHMA M OKPY>Kalollelt Cpefibl, X MeTO-
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CKOTO Hay4HOTO 00IIecTBa aHa/IN3a PUCKa
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ITop obuieit pen. wieHa-koppecmongeHta PAH
H.A. MaxyToBa: VMspgarenscTBo ToMckoro rocy-
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AHHOTaumA

B cTaThe MpuBeNieHbI JaHHbIE O CKOPOCTU aKKYMY/IALMYU YIJIepOfia B GOJIOTHBIX 9KOCUCTEMAX
Poccun, o 3atoppoBanHocTy Poccun u otpensHo 3amagHo-Cubupckoit HusMeHHocTu. [1pu-
BeJleHbl Pe3y/IbTaThl MICCIENOBAHMA, IOKa3bIBAIOLINE BIMAHNE N3MEHEHMI KIMMaTa Ha PacTu-
TeNIBHBIN COCTaB O6OMOTHBIX sKkocKcTeM. [IpoBefieHa olleHKa MOITIOMAONIell CTIOCOOHOCTH TeCOB
u 6onot SImano-Henenkoro aBroHoMHOro okpyra (THAO), onucaHo 3KOHOMIYeCKoe 1 Hpo-
MBIIIJIEHHOE COCTOSIHME PETMOHA, JJaHa OlleHKAa BBIOPOCOB VI IIOIVIOLIEHMS YITIEKMCIOTO rasa
B THAO. JlokasaHa TMIIOTe3a O TOM, YTO I7I06a/IbHOE IIOTEIIEHNEe MOXKET HETaTUBHO CKa3aThCA
Ha 60710THBIX skocKcTeMax THAO, n3MeHUB UX POJb C IOIMOTHUTE/EN Ha MICTOYHMKI SMUCCUN
YITIEKMCTIOTO Ta3a. B cTaTbe Tak)ke pacCMOTPEHbI KIMMATUYIeCKie PUCKY, TIPUBEJEHO UX pasfe-
JIeHye Ha IPYIIIbI, IPeJiCTaBIeHbl OCHOBHbIE PUCKM /1 9KOHOMUKM Poccum, B T.4. conmanbHble
PUCKY, PUCKY arpo- 1 HedTeoObIBAIOIEll TPOMBILITIEHHOCTH, a TAKXKe PUCKM JIECHBIX IIOXKapOB.
IIpuBeneHbl NpyMepHbIe OLIEHKM 3THX PYCKOB, a TAK)Ke PACCMOTPEHO VX BIIMAHNE HAa 9KOHOMM-
4ecKkux arenToB B Poccun u AHAO.

KrroueBble c11oBa: 60/IOTHbIE 9KOCHCTEMBbI; AKKYMY/ISILNS yI/IEpOa 60I0TaMy; TIOIVIOIIAIOLIAst CTIOCOOHOCTD
necoB u 60m1oT; BeI6pocet u nornonierne CO,; Smano-Henerkmit aBronoMubii okpyr (AHAO); rmobanbroe
[OTEIUIEH Ie; YCTOMYMBOE Pa3BUTIIE; K/IMMATIIECKIE PUCKIL.

s mutuposanusa: Aunpeesa A.C., Konokonbues A.M., Tpyxnses O.A. Biusuue nusmeHenus KamumaTa Ha
OITIOLIAIOLIYI0 CIOCOOHOCTh 6omoT Ha mpuMepe SImano-Henerkoro aBroHOMHOro okpyra // IIpo6emsr
aHanusa pucka. 2022. T. 19. Ne 4. C. 46—60, https://doi.org/10.32686/1812-5220-2022-19-4-46-60
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CKoOe 0011[eCTBO yIIpaBIeHNUA PIUCKaMy» 1 TIpu MHPOPMAIIMIOHHOI TOAiepXKKe XKypHana «[Ipobremsr anamm-
3a pucka». CTaTbs peKOMEH/IOBaHa K ITyO/IMKaLMU DKCIIEPTHON KOMMCCUET KOH(EePeHIMM.
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The Impact of Climate Change on the
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Abstract

The article presents data on the rate of carbon accumulation in the swamp ecosystems of Russia,
and the West Siberian Lowland, as the most peaty region. The study shows the impact of climate
change on the plant composition of swamp ecosystems, including an assessment of the absorption
capacity of forests and swamps of the Yamalo-Nenets Autonomous Okrug (YNAO). The hypoth-
esis is proved that global warming can negatively affect the swamp ecosystems of the YNAO, not
only reducing the depositing function of swamps, but also changing their role from absorbers to
sources of carbon dioxide emission. Then climate risks, their division into groups and the main
risks for the Russian economy are described. Social risks, risks of agro- and oil-producing indus-
tries, as well as risks of forest fires are analyzed. Approximate assessments of these risks are given,
their impact on economic agents in Russia and the YNAO is considered.

Keywords: swamp ecosystems; swampscarbon accumulation; absorption capacity of forests and swamps; CO,
emissions and absorption; Yamalo-Nenets Autonomous Okrug (YNAO); global warming; sustainable deve-
lopment; climate risks.

For citation: Andreeva A.S., Kolokoltsev A.M., Trukhlyaev E.A. The impact of climate change on the absorp-
tion capacity of wetlands on the example of the Yamalo-Nenets autonomous okrug // Issues of Risk Analysis.
2022;19(4):46-60, (In Russ.), https://doi.org/10.32686/1812-5220-2022-19-4-46-60
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CopgepxaHue

BBepneHve

1. BonoTa Poccvm 1 3anaaHo-CvbnpcKoi HU3MeHHOCTH

2. AKKyMynALWA, BO3ropaHu1e, caMoBo3ropaHue Topda

3. ViaMeHeHnA B cocTaBe TOpGAHNKOB

4. BnnaHve nameHeHui TophAHON pacTUTeNbHOCTY Ha YIepoaHbIi banaHc
5. CeBepHble TOPGAHMKM: POk B YINEpOaHOM LMKe

6. AMano-HeHewLKMin aBBTOHOMHbIN OKpYT

7. MNocTaHoBKa runotes

8. OnmcaHre KIMMMaTUYECKKX PUCKOB, UX MPYMbl, BMAHME HA SKOHOMUKY
9. CoumanbHble, MPOMBILLIEHHBIE PUCKU U PUCKI JTECHBIX MOMAPOB, X OLEHKa
3aKnoyeHre

Jlntepatypa

2 The article was prepared within the framework of the student scientific and practical conference “Risk
Management of Sustainable Development’, held at the MGIMO of the Ministry of Foreign Affairs of the Rus-
sian Federation in 19.05.2022 with the participation of the AWS “Russian Society for Risk Management” and
with the information support of the journal “Issues of Risk Analysis” The article is reccommended for publica-
tion by the Expert Commission of the conference.
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BBepneHue

Ha ceropuamHuit gep B Poccum cobpaHsl MHOTO-
YMC/IeHHbIE JJaHHbIe O CKOPOCTM HaKOIUIeHus Topda
U yI7eposia B 6OMOTHBIX 9KOCUCTEMAaX Pas3INIHbIX TH-
IIOB B CPEfIHEM 32 ro/olieH. TOYHOCTD HaHHBIX JlaleKa
OT COBEPILIEHCTBA 1, K CO>KAJIEHNIO, He TI03BOJIAET OIIpe-
TEeNTh TeKYIYI0 CKOPOCTb HAaKOIIEHUA OpTaHudYe-
CKOTO BelllecTBa B 60/10Tax 1 60jiee TOYHO ONpeeNuTh
xapakTep GYHKUMOHMPOBAHMA SKOCHCTEMBI, @ IMEHHO
ABJIAETCA MU 60I0TO HETTO-CTOKOM VI HETTO-UCTOY-
HMKOM YIJIEKMCTIOTO Tasa /s aTMOC(epbl.

BaxxHo oTmeTntb, uTO pernox fAmano-Heneuxoro
aBTOHOMHOTO OKpYTa BBIOpaH He CIIy4alifHO, IIOCKOIBKY
B JAHHOM PETMOHE COCPENOTOYEHO OTPOMHOE KOMNYECT-
BO 00JIOT, a 3HAYUT, Pe3y/IbTaT IIOITOMIEHNUS WM SMIIC-
cuu 60NI0TaMI YITIEKUCTIOTO rasa OyfieT 6bICTpO 3aMe-
TeH. TakKe B TAaHHOM pernoHe OONbIIast KOHIIEHTPALUs
PasNIMYHBIX TPOMBIIITIEHHBIX IPENIPUATHUIL, B TOM M-
Clle OJHMMU M3 CaMbIX 3HAYMMBIX OTpaciell ABIATCA
He(dremobbrya v HedTenepepaboTKa. VIMEHHO O3TOMY
daxrop nornomaromeit CO, cmocobHOCTH 60OT MOXKET
CTaTb OCHOBHBIM 6apbepoM JOCTIDKEHMU: Ieseil yrie-
PORHOI HEMTPATIBHOCTU PernoHa. 3HaYMMOCTb 60/IOT-
HBIX 9KOCUCTEM M VX BIMAHNUE HA OKPYXKAIOMIYIO Cpefy
HeTb3s1 HEJJOOLIEHNBATh, TaK KaK OHU UIPalOT 3HAYNTENb-
HYIO POJIb B yIJIEPOHOM LIMKJIe, 0coOeHHO B Poccuy, rie
3aTOpQOBAHHOCTD TEPPUTOPUII TOBOIBHO 3HAYNTEND-
Ha. CyllecTBEHHYIO PO/Ib B YBEINYEHNM KOHILIEHTPaLUU
MaPHVKOBBIX 'a30B 60/I0Ta UTPAIOT U IIPY ITOXKAPAX, exKe-
FOJfHO HAHOCAIIMX OIPOMHBIIt yiriep6 Poccun. B oTmnane
OT OOBIYHBIX [IOXKAPOB TOPQsIHbIE KPailHe TSDKENIO MOf-
JaroTcs OBICTPOMY OOHApY)KeHMIO 1 MMKByAanyn. I1pu
3TOM IIpY TOpeHNN Topda BbIfIeNAeTC OTPOMHOE KO-
4eCTBO YITIEKMC/IOTO Tasa.

B Texymieli moBecTKe NHA BCe Yallle COAEpXKaTCA
IPU3BIBBI K YIIEPOSHONM HENTPATbHOCTY, 9K3UCTEHLIN-
anbHO Ba)KHOI He TONbKO 1A Poccun, HO m fid Bcero
Mupa B 1enoM. Llenb JOCTIKeHNs HyTeBbIX BEIOPOCOB
YT/IEKMCIIOTO Ta3a MOCTAB/IEHa /1A MMHMMM3ALUY aH-
TPOIIOTeHHOTO (paKTOpa BIVMAHUA Ha M3MEHEHMe K-
Mara, B TOM 4NC/le Ha rmobanbHOe MOTelIeHNe, Bie-
Kyllee 3a co00il paspyINTeIbHble MOCIeNCTBUA. Vc-
XOf1s1 U3 OOI[eNPY3HAHHOTO OIIpee/IeHNs] YITIEPOFHOI
HeJITPaJbHOCTH, CYLIeCTBYeT TONbKO JBa CIocoba ee
TOCTYDKEHUA: KOMIIEHCAlVA BEIOPOCOB (ylaBIMBaHue)
U COKpallleH1e BBIOPOCOB. BOMOTHBIE 9KOCUCTEMBI SB-
JIAIOTCST 3HAYMMBIMI JI/Is1 IEPBOTO CIIOCO6a.
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[l KaXK/IoTo pernoHa CIocoObl JOCTIDKEHNUA yITIe-
POAHOI HENTPanbHOCTY MHAVBUAYATbHBI MCXOAA U3
aHa/IM3a YIIepOJHOrO IIMK/Ia B KOHKPETHO MECTHOCTH.
Tak, HampyMep, CUTyalysl C BBI6pOCAMM YITIEKUCIOTO
rasa 6yJeT OT/IMYATbCSA B PETMOHAX, Ifje MHOTO JIeCOB
1 607I0T, a TaKXKe OTCYTCTBYET TsDKeask MIPOMBIIIIEH-
HOCTb, OT CUTyall/l B PETMOHAX, Ifie COCPENOTOYEHBI
KpYIHbIe HepTAHBIE Y ra30Bble MECTOPOXK/CHNUA U Be-
IeTcs UX pa3paboTka.

1. Bonota Poccun u 3anapgHo-
CnbupcKon HUI3MEHHOCTH

O6u1as momans oTopGHOBAHHBIX U 3a00/I0YEHHBIX 3e-
menb Poccum — 3,691 MaH kM2, uTO cocTasnsAeT 21%
Tepputopun ctpannl. Cofep>kaHue yrineposa B HUX —
100,9 I't. B Poccun HacuuThiBaerca 1,39 mas kM2 60-
70T co cnoeM Topda 6omee 30 cM, UTO COCTABIsET
8% Tepputopum CTpaHbl. bonee TpeTu cocTaBNAIOT
tTop¢susie 60m0Ta co cnoem topda 6omee 70 cM —
476 toic. XM? [1, c. 9]. Bonpinas MX 4acThb, @ UMEHHO
70—90%, cocpenoToueHa B 3anagHo-CubupcKoi H13-
meHHocTH (103,9 I't Topda, 59% samacos cTpaHsl, 39%
MUPOBBIX 3aI1aCOB), a TAK)XXe Ha CeBepe CTPaHbl, B Ta-
eXHoil 30He 1 Ha [lanpHeM Boctoke [2]. B apkTuye-
CKOJ1 U CTEITHOM 30HaX YBEAMYEHUIO IIOLIau 60m0T
MPenATCTBYIOT MO0 XONOfHAsA TeMIepaTypa, nmubo
CYXOJl KJIMIMaT, TP KOTOPOM 60JI0Ta He yCIIeBaloT Ha-
KOIUTDb JOCTATOYHOE KOMNYECTBO PaCTUTENbHOI Mac-
CHI 32 JIETO.

Tepputopust Poccun nmeer pasnudnyio 3aropgdo-
BaHHOCTb (puc. 1). CaMbIM BBICOKMM IIOKa3aTe/leM Xa-
pakTepusyercsa 3amagHo-Cubupckasg HU3MEHHOCTD
U COCTaBJIsIeT B cpefHeM 22% (584 Toic. km?). Ha TOp-
¢suble 6010Ta 3anagHoit Cubypy npuxonutcs 42% oT
Tepputopun 6010T Poccun, UMEHHO Ha 3TO¥ TEPPUTO-
puu B 60710TaX COCPEROTOIEHO 36% HETOHMPOBAHHOTO
yrnepona Poccyn [2].

2. AKKyMynauus, Bo3ropaHue,
camMoBo3ropaHue Topga

HexkoTtopsle pacTeHNs, MoNajamolyue BO BIDKHYIO
Cpefy, He pasjaralTcs, Kak fpyrue, a BMECTO 9TOTO
[IPeBPAIAIOTCA B OPTaHNYECKYIO0 MACCy He HOTHOCTDIO
Pa3NOXMBLIINXCSI PACTUTENBHBIX OCTATKOB, 00pasys
Topd.

Ha teppuropunu o6pasoBanus topda Boga coxpa-
HsleTCsI fonblie. [I0ABIAIOTCS HOBbIE BIAromo6MBble
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Puc. 1. 3aropdoBaHHOCTb pernoHos Poccun (1o JI.JI. Vinumesoit, M.A. Cepreesoii, O.H. CMupHOBY, 2012)

Figure 1. The peat resources of the regions of Russia (according to L.I. Inisheva, M.A. Sergeeva, O.N. Smirnov, 2012)

pacTeHus 1 GopMUPYIOT elite 6osblire TOpda, KOTOPBII
HAKaIUIMBaeT ellje 6oIbliie BIIari.

TopdsiHuky u 60710Ta MOITOLWIAIOT YITEPOJ TOpas-
1o apdextuBHee mecos. PacTeHus1, KoTopbie TOruodIn
U IPEBPATUINCD B TOP(, COXPAHAIT OONBUIYIO YaCTh
YTTIEKMCIIOTO T'a3a, OITIOIEHHOTO B TeYEHMeE UX JKU3HI,
U COXPAHSAIOT ero ThicaueneTusmu. Hanpumep, ofgHo us3
KpymHeiuux 6omot mupa u Poccun — Bacioranckoe
60710TO, aKKyMy/upyeT B Tof, 3— 10 M/IH TOHH YITIEKIC-
JIOTO Ta3a M NpoMU3BOAUT 1,5—4 MJIH TOHH KUCIOPOJA.
OpHako ecny paspylIUTh SKOCUCTEMY, OCYLUIUTD VIN
IO6BIBATh TOPd, 9TO CpPa3y OKaKeT HEIOCPENCTBEHHOE
B/IMsIHNME Ha KIMMAT peruoHa [3].

Camolt 3HaYUTETbHON 3KOTOTUYeCKOl KaTacTpo-
ot OOH HasBaja ocyuieHue MecOOTaMCKIX 60NIOT,
KOTOpbIe YIIOMMHAINCH ellie B ApeBHeM amoce. Ocyiie-
HME 6OMOT MPUBENO K ToMY, 4To 19 000 km? cranu my-
CTBIHeIl, KIMMaT CTas 6ojlee 3aCYIUIMBBIM Y XKapPKIUM.

TopdsiHble mOXKaphl Ha OCYIIEHHBIX OOTOTUCTHIX
MecTax — TOp¢sHNUKAX, e HeT BJIary, Kak Ha 60jo-
Te, JOCTATOYHO YacToe fABjeHue. fopAT TopdsaHuKM
BHYTPMU C/I0eB Top¢a M INIIb MHOIAA Ha IIOBEPXHOCTIH,
XOTs JOBIM U XKap YKa3bIBalOT Ha MECTOIIONIOXKEHME TO-
peHus. VIMeHHO BHyTpeHHee TeHMe Topda ABIsAeTCA
OCHOBOIT TOP(AHBIX MOXKAPOB. JIUTHCS FAaHHBII IIPO-

IjecCc MO>KeT FOflaMy, Ha HeTO He BIMAIOT HYU HOXKAYU, HU
pacTasBIINIL CHET.

[TprumHaMy TOPQAHBIX IOXKAPOB ABIAITCA He-
CKO/IBbKO (GaKTOpOB, e yalle BCero IPUCYTCTBYET
yenoBedeckuil. OFHAKO ecny TeMIepaTypa JeTOM
HoAHANMAchk 1o 55 °C, To CyllecTBYeT BbICOKasA BEPOAT-
HOCTb BO3HMKHOBEHUA TOPPSAHOTO IOXKapa, IOCKOIb-
Ky Bosropanue top¢a ormevaercs npu 50 °C. Penxo,
HO CJIy4aeTcs, YTO IPUYMHON MOXKapa CTAHOBUTCA
MOJTHUS WJIM JIECHOJ IOXap, CTOALINI Ha TOPPAHOM
cnoe. Heo6xonuMo NpMHMMATh B pacyeT M BIIaX-
HOCTb Topdsanoro cnos. Ecnu ona magaer ke 25%,
TO MOXKap MpaKkTUdecKu HeusbexeH. Elne oguH Bax-
HBIJI IT0Ka3aTelb — YPOBEHb 3ajleraHuA IPYHTOBBIX
Boji. Ecrin oHM pacmonaraoTcs foCTaToYHO Iy6oKo,
TO TOpeTb TOPPAHUK MOXET JOIro 3a c4eT yriybie-
HUSA TIIOLETrO CJI0s, X 3TO CYUTAETCA CaMOli OIACHOM
CUTyal M.

CamoBosropanue Topda — mpoliecc, KOTOPBIIt Ipo-
MCXOJUT UCKIIIOINTENBHO B ZOOBITOM TOp(de ¢ comepika-
HUEM BJIaryu 0Komo 35%. 9TOMy IpOIecCy MpefLIecTBY-
eT paszorpeBaHue Topda 10 KpUTHUUECKOV TeMIIePaTypbl
60—65 °C. OgHaKo ciyyau TaKOTO CaMOpa3orpeBaHusA
U TIOCTIeMYIOIIero CaMOBO3TOPAHNA BCTPEYalnCh TONMb-
Ko B mrabersix fob6srroro gppeseproro topda.
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JlocToBepHbIe Cy4an camoBO3ropanusi Topga B 3a-
nexn (Jake B OCYIICHHOI ¥ pa3pabOTaHHOIL), POBHO
KaK B HEOCYIIEHHOM 00/0Te, Hey3BeCTHBL. 110 MHeHNU0
[OKTOpa TeXHUYECKMX HayK, 3aBefymoliero kadenpoit
reoTeXHOIOINN 1 TOP(SHOro Mpon3BoacTBa TBepcKo-
rO TOCY[apPCTBEHHOIO TEeXHMYECKOTO YHUBEPCUTETa
0.C. MucHukoBa, TOpsSHUKY He CAMOBO3rOparoTcs [4].

3. U3MmeHeHUA B cocTaBe TOPpPAHMKOB

[Ipeobnapatomme KIMMaTHdeCKUe YCIOBUSA ABJISAIOTCA
OCHOBHOJI ABVDKYILEI CUJION PacTUTEIbHOIO COCTaBa
sKkocrcTeM. COCTaB PACTUTEIBHOCTH SIB/ISIETCSI OCHOB-
HOJl XapaKTepUCTHUKON /TI00071 9KOCUCTEMBI, @ TaKXKe
CBA3aH C ee PYHKIMOHMPOBAHMEM. DKOCUCTEMA MOXKET
HOJIIePXKNBATh CBOe QYHKIMOHUPOBAHNE TONBKO JI0
TeX IIop, IOKa OHa 06JIafiaeT JOCTATOYHBIM BUJOBBIM
60raTCTBOM U XapaKTepHBIM /I Hee pasHOOOpasueM.
buopasHoo6pasue ABIAETCA KIIOYOM K YCTONIMBOCTH
9KOCUCTEM U UX PYHKIVMOHMPOBAHNIO B M3MEHEHHBIX
K/IMMATU9ECKUX YCIOBUSIX.

Ecnu BupbI He MOTYT afallTMPOBATHCA K HOBBIM
KIMMaTU4eCKMM yCIOBUAM, UM HeOOXONMMO Iepe-
MecTUTBCS B 6ojee 6/1aronpusATHBIE YCIOBUSI, YTOObI
BBDKUTD. BONMBIIMHCTBO pacTeHMII apKTUYECKUX 3KO-
cucrem, 60IOT He MOTYT OBICTPO /AN THPOBATHCS K U3-
MEHSIIOIIMMCSI YCIOBMSIM OKpy>Karoleit cpensl. Opar-
MEHTUPOBaHHas, MO3alYHasA CTPYKTypa 61MOLIeHO30B
CpeHeIPOTHBIX TOPGAHUKOB U TOT (aKT, YTO Gope-
a/bHble TOPGAHNUKY IPOCTUPAIOTCS KO CEBEPHBIX T'pa-
HII[ MaTePUKa, Ae/lal0T HEBO3SMOXKHBIM IepeMelleHe
pacTeHmit ITUX SKOCUCTEM B H0JIee OAXO/Iee MECTO
II0CTIe M3MEHEeHMsI K/IMMAaTa B UX (PAKTUIECKOM MeCTO-
nonoxeHnu. [I0aTOMy y HUX OCTaeTCs TONbKO JBa Ba-
pMaHTa: IPUCIOCOOUTHCA K HOBBIM YCTIOBMSAM V/IM HO-
TUOHYTb.

Top¢sHuKY ABIAIOTCA Hanbomee OfHOPOSHBIMY
[IPUPORHBIMI 9KOCUCTEMAMIL B MIPE C OYeHb IIOXOXKIM
PACTUTENBHBIM COCTABOM Cpefyl Pas3INYHBIX BOLHO-
6OJIOTHBIX Yrofuii B pasHBIX YacTAX 3eMHOTO IIapa.
CeBepHble TOp(AHUKU COCTOAT U3 OTHOCUTETIBHO He-
6O0JIBIIOTO YMC/Ia BULOB CO CIOKHBIMU B3aMIMOOTHO-
IIEHVSIMU VI KOHTPACTHBIMIU PeaKI[VsIMU Ha U3MEHEHe
kaumara [5].

T. Yoxkep, C. Yopr, H. Octn n P. bapmxett npose-
M SKCIEPVMEHT C I[e/IbI0 IIPOBEPKU TUIOTE3hI O TOM,
4TO JOMUHUPYIOI[YE BUNBL U3 TPEX MPUCYTCTBYIOMINX
(bYHKUMOHATBHBIX TUIIOB PACTEHMIT (KapIMKOBbIE KY-
crapuuky, Hanpumep, Calluna vulgaris, rpaMnHONzASL,

50

Young Specialist  Issues of Risk Analysis, Vol. 19, 2022, No. 4

Hanpumep, Eriophorum vaginatum, moxoobpasHsie,
Hanpumep, Sphagnum capillifolium) xkorTpacTupyloT
B CBOMX PeaKIVIAX Ha IOTeIUIeHNe U HaaMdye VIN OT-
CYTCTBUe APYIUX (PyHKIVMOHATBHBIX TUIIOB PACTEHUIL.

B xopme sKcHepuMMeHTa OCYILIeCTBIAIOCh YBeIU-
YeHJe TeMIIepaTypbl C UCIONIb30BAaHNEM KaMep C OT-
KPBITBIM BEPXOM, KOTOpBIE ITOBBIIIA/IN TEMIIEPATYPY
Bo3ayxa npuMmepHo Ha 0,35 °C, usMepAnuch napame-
TPbl MUKPOKJIMMATA, 0Ka3aTe/lu COCTOSHMSA BO3JY-
Xa ¥ MOYBBI, BIMUAIIME Ha POCT PAcTEeHUIl. YUeHble
obHapyxxmnu, uro Tonbko poct Calluna vulgaris yse-
IMYMBAJICSA C IKCIIEPUMEHTA/IbHBIM HOTeNIeHneM (Ha
20%), Torfa KaK IpUCYTCTBUE Kap/IMKOBBIX KYCTapHU-
KOB ¥ MOX000OpasHbIX yBenunumBano poct Sphagnum
capillifolium (46%) n Eriophorum vaginatum (20%).
Poct Sphagnum capillifolium Taxyxe 611 oTpuIaTeNH-
HO CBsI3aH C TeMIIEpPAaTypOil MMOYBbI, KOTOpas Oblra
HIDKe B HPUCYTCTBUU KapAMKOBBIX KYCTaPHUKOB
Calluna vulgaris. ITosToMy KapnIMKOBbIe KyCTapHUKM
MOryT crioco6cTBoOBath pocty Sphagnum capillifolium,
OXJIaKZIas IOBEPXHOCTb Topda. VM HaobopoT, BIusAHME
HPUCYTCTBMA MOX006pasHbIX Ha pocT Eriophorum
vaginatum He 6bIJIO CBsI3aHO C KaKUM-TNOO0 M3MEHEHM-
eM MUKpoKaumara [6].

4. BnuaHne nsMeHeHun ToppAHOU
pacTUTeNbHOCTM Ha yrnepoAHbii 6anaHc

CeBepHble TOPQAHUKM OTHOCATCA K 9KOCUCTEMAM
C HauOOMBIINM ITOTEHIIVMAIOM [/ TIOBBILICHUS TEMIIOB
M3MEHEeHMs K/IMMAaTa 3a CYeT IOOXUTEIbHOI obpart-
HOJI CBSI3M 13-3a GOJIBIIOrO 3amaca yrjaepoja B HUX
U PacHo/IoKeH)s B Haubojee OBICTPO HarpeBarolleM-
CA pervoHe 3eMHOTO IIapa. SBidercsa nu 3KocucreMa
CTOKOM VJIM MCTOYHMKOM YITIepojia IO OTHOIIEHUIO
K arMocdepe, 3aBUCUT OT TEMIIOB MTOITIOIIEHMUS U BbIC-
BOOOX[IEHMS YITIEpOAa. YITIEPOH, HOITIONIAeTCsT OCPer-
CTBOM (POTOCKHTE3a U BBICBOOOX/AETCSI C BBIfjeIEHIEM
MeTaHa.

5. CeBepHble TOpPAHUKU: ponb

B yrnepogHoM Luukne

Bopeanpuble 1 cybapkTudeckie TOpGSHUKU COCTAB-
JAIOT YITIEPOJHBIN Myl B 455 I'T, KOTOPHINI HaKOMIMUI-
Csl B Te€YEHUe MOCTIEeNIeFHNKOBOTO MIEPMOMA CO CpefHel
YJCTOM CKOPOCTBI0 96 MJIH TOHH/TOf. Vcmonb3sys Mo-
menp Kmaitmo (1984), Tekymuit moxkasatenb OLeHN-
BaeTcsa B 76 MyIH ToHH/rof. Ilo olleHKaM, IyIUTEeTbHOE
OCylleHNe 3TUX TOP(AHNKOB BBI3BIBAET OKMUCIICHNE
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Purc. 2. Bei6pocer CO, 110 BeXymym CTpaHaM ¥ perionam Mupa, maps rous CO,, 1990—2019 rr.?

Figure 2. CO, emissions by leading countries and regions of the world, billion tons CO,, 1990—2019

mo CO, uyTh 6oree 8,5 MJIH TOHH YII€pPOAa B TOH,
[IpY 9TOM CXKUTaHUe TOIUIMBHOrO Topda mpubdasmiser
26 MJTH TOHH/TOMl. DMUCCUS MeTaHa, 110 OI[eHKaM, eXe-
TOIHO BBICBOOOXKIaeT 46 MJIH TOHH yIepona. BansHue
U3MEHEHNI YPOBHA TPYHTOBBIX Bofl Ha moTtoku CO,
u CH, ocTpo HyXfaercsa B UCCIeOBAHUM IMPOKOTO
creKTpa TOpGAHUKOB, 0OCOOEHHO B PErMOHaX, ITe Tasi-
HUe BeYHOJ MepP3/IOThI, 3p03usl TepMOKapcTa (Ipoiecc
HEPaBHOMEPHOTO IPOCENaHMsI TIOYB ¥ IMOJCTUIAIOIINX
TOPHBIX IIOPOJ, BCTIEACTBYIE BbITaMBAHUA MOJ3€MHOTO
JIbJja) ¥ pa3BUTHE TANIBIX O03€p SB/ISAIOTCS BEPOSTHBIMU
pesy/nbratamMu moTenieHus Knumara [7].

6. AMano-HeHeLKnin aBTOHOMHbIA OKpPYT

Smano-HeHerxuit aBTOHOMHBII OKpyT (manee — THAO)
HaXOJMUTCA Ha KpaiiHeM ceBepe KpyIIHelllel B Mupe
3anagHo-Crb6MpPCKOI HU3MEHHOCTH. DTOT Y4acTOK
PaCIIONIOKEH B CEBEPHOI Taiire, B 30HE TYH/IPBI U JIECO-
TyHppsl. [Ipeo6nasaroniye BUAbL fepeBbeB: e/b, COCHA,
Kefp, mucTBeHHNna. O61as IIoagb TeCHOrO MacCUBa
Ha TeppuTOpMM cocTapysger 32 113 Thic. ra mpu obet
IJIOIAJM OKpyra 76 925 TbIC. Ia, TO €CTb IIOYTH I10JI0-
BrHY Bcero JHAO sanumarot neca. Ha gonio 6omot
npuxoputca 12 047,3 ToIc. Ta, 4TO cocTaBuAeT 15,7% or
0011 TTOIA.

Vcxops u3 3TUX HAHHBIX, MOXXKHO YTBEPXAATb, YTO
HeToHMpyoIas GyHKIUA 60IOT Y TeCOB B JAaHHOM pe-
TMOHe KpaliHe Ba)KHa He TOJIbKO B MacIITabax caMoro
Amano-HeHenkoro aBTOHOMHOTO OKPyTa, HO ¥ B Mac-
mrabax Bceit Poccnitckoit @epepanyu. Ha puc. 2 npu-
BeJleHbI CTPaHbl C CAMBIM OOJIBIINM YPOBHEM SMUCCUN
MIAPHMKOBBIX Ta30B, ¥ PP 3aHMMaeT B JaHHOM CIINCKe
6-e MeCTO, 4TO TOBOPUT O TOM, 4TO IpobreMa BIOPO-
COB ITApPHMKOBBIX I'a30B ABJIAETCA 3HAYMMOII [8].

OneHKa moraomamIeil CIocO6OHOCTH TecoB
SAHAO. 9kcnepTbl CUMTAIOT, YTO 3a TOf, 1 ra mecHoro
MaccKBa IIOIJIOAeT U3 BO3JyXa NopsAngka 1—2 TOHH
CO, B CONMHEYHBI NIEHb, a TAKXe 33[IEPKUBAET IO
100 ToHH IIBIIN B cyTKM4, TaK Ha3bIBae€MbIIl IIpOLECC
TepModopesa. MOXHO OLIEHUTD, YTO CYMMapHO 32 TOf
neca AHAO moryT nornotuts 7,52 MJIH TOHH yTJIeKUC-

3 JKonmorus M SKOHOMMKA: JUHAMMUKA 3arpssHeHUst aTMocde-
pbl CTpaHbl B HpeaaBepun patudukanym Ilapyxckoro cornamre-
HuA. bronnerenp 0 TEKYMMX TEHAEHUMAX POCCUIICKON SKOHOMUKM.
[OnexrponHslil pecypc] — Pexxum gocryma: https://ac.gov.ru/files/
publication/a/23719.pdf?ysclid=155qrmcass540525108

4 Food and agricultural organization of the United Nations.
[OnexTponHblit pecypc] — Pexxum moctyma: https://www.fao.org/3/
y0900e/y0900e06.htm#:~:text=Carbon%20sequestration&text=
Typical%20sequestration%20rates%20for%20afforestation,et%20
al.%2C%201996 (Jata obpamenust: 24.05.2022).
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ﬂoﬁbl“la MNos1e3HbIX UCKoMaeMbIX

CTpouTenscTBo 8,10

TpaHCNopTVPOBKa U XpaHeHue 5,10

TOpI’DB}'IF! 0nTOBaA N PO3HUYHaA,
PEMOHT aBTOTPAHCNOPTHBIX CPeACTB M MOTOLIMKIOB

O6pabaTbiBatoLLe NPon3BoACTBa 4,30
[enTensHOCTb aAMUHUCTPaTUBHAA 190
1 CONYTCTBYIOLLME [OMNONHUTENBHEIE YCIYrv ,

[eATensHocTb nporbeccmHaanaﬂ, Hay4HaA 180
N TeXHn4ecKanA ’

ObecreveHune 3NeKTPUYECKON SHepTUei, ra3oM 1 NMapoM; 180
KOHOMLIMOHMPOBaHVie Bo3ayxa ’

[leATensHoCTb B 0611aCTV 30paBoOXpaHeHUA 170
1 coumanbHsIX yoyr ’

[leATenbHOCTb Mo onepaumnAM C HEABMMHKUMbBIM 170
MMyLLIECTBOM ’

llocyaapcTeHHoe yrpasneHu1e 1 obecredeHre BOeHHOM 150
6e30nacHoCTy; coupansHoe obecreyeHe

O6pasoBaHuve 1,30

CernbCKoe, NecHoe X03ANCTBO, 0XOTa,
pLIBONOBCTBO U PHIBOBOACTBO

[entensHocTb B 0bnacT nHdopmaumm n ceasmn 0,60

[eATenbHOCTb MOCTUHNL U I'IpeJ:ll'lpl/lHTl/IlZ 0.40
06LLeCTBEHHOIO MUTaHNA ’

[leATensHOCTb B 0671aCTW KynbTypbl, CNopTa, 030
opraH13aummn 4ocyra 1 passreyeHuit ,

BonocHabeHue; BogooTseaeHue, opraH1sauma c60pa 020
nyTnnnsaunm 0TXo4os, AeATesIbHOCTb NO IMKBMAaUmMmM 3a|'pﬂ3HE‘HI/Il;1 ’

[LentenbHocTb drHaHcoBanA 1 cTpaxosasa | 0,10
lMpenocTtasneHue npounx uaos ycayr | 0,10

[eATensHOCTb AOMALLHUX X03AWCTB Kak paboTopateneir 0,00

Puc. 3. Crpykrypa BPII peruona®

Figure 3. Region GRP structure

JIOTO ra3a, IPMHMMasA BO BHUMaHNe 57 COTHEYHBIX JHEN
3a 2021 rog (popmyna 1).
IIromanp

lornomenue |51 g cpeguem x necHoro Maccusa
YIJIEKMCIIOTO =

rasa jecamMm

x 57 (1).

365 nmeit B rogy

OneHKa MOIIOMAKINEl CoCOOHOCTI 60M0T
STHAO. CoracHo IOC/Ie[HNM UCCIefoBaHnAMS, 60-
JIOTHBIE 9KOCYCTEMbI ITOTeHIIMATbHO 3 deKTIBHEE 1O

° VIHBECTMLVIOHHDII IOPTa/ perMoHoB Poccunm [DneKTpoHHBIT pe-
cypc] — Pexxum goctyma: https://www.investinregions.ru/regions/89/
statistics/?ysclid=155qqegqral 77704508

6 «Jlerkue» Halleii ITAHETBI: 3a4eM M KaK HaM COXPaHATb 60/moTa?
[Onexrpounslit pecypc] — Pexxum gocryma: https://amurinfocenter.
org/directions/ecologicheskoe-prosvechsenie/legkie-nashey-
planety-zachem-i-kak-nam-sokhranyat-bolota/ (Jlata obparmenus:
24.05.2022).
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63,70

CBOeIl JemoHyupyomeil GyHKIMN NOITIOMeHN COZ,
yeM jiecHbIe: 1 ra 60J10T moryoInaeT 3a roj 1,8 TOHHbBI
YITIEKMCIIOTO rasa M BeIpabaThiBaeT mopsAgka 700 kr
KUCTIOposia. MOXXHO OLIeHUTD, YTO 3a OfMH Tof 6070-
Ta fMmano-HeHenkoro aBTOHOMHOIO OKpyra IIOI/IO-
matoT 21,7 MJIH TOHH yriekucioro rasa (popmyna 2)
HEe3aBUCHMMO OT KONMMYeCTBA COTHEYHBIX JHeil. BaxHO
OTMETUTD, uTO ToTnomenHbli CO, Ha MHOTME BeKa
KOHCEepBUPYeTCsA B Bufe TOpda, a 3HAYUT BHIBOJUTCA
U3 17106a7bHOr0 060pOoTa yIIepoaa MpakTuiecKu 6es-
BO3BPATHO.

OKOHOMIYECKOe ¥ IPOMBIIIJIEHHOE COCTOAHME
pernona. OcHoBHoI oTpacnbio IHAO aBnserca go-
Oblua IO/Ie3HBIX McKomaeMbIx (puc. 3). K yHukanpHbIM
He(TAHBIM ¥ Ta30BbIM MECTOPOX/I€HUAM OTHOCAT-
¢ YpeHroiickoe, Measexbe, SIM6yprckoe, 3amnomnsap-
Hoe, XapacaBslickoe, boBaHeHcKoe, X0IMOrOpcKoe
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un np. Hacenenne onenusaerca B 3 723,97 Toic. de-
nosex Ha 2019 r.; cpeHMII JOXOM Ha AyUly Hacese-
Hus 95,6 ThIC. py6., uau B coBokymHoctu BPII —
8 790,44 mnpg py6. CormacHO CTPYKType MPOMBIII-
nerHoctu o P® wa gomo AHAO npuxoputcs 35,85%
IO6BIBAIOIETO IPOUSBOJICTBA’ .

Onenka Bpi6pocos CO, no AHAO. Beuny orcyT-
CTBUS CTaTUCTYKY IO BBIOpPOCAM B 0OIIEPOCCUITCKUX
cratuctnuecknx pecypcax OKATO skcrpanonupy-
€M ycpefjHeHHbIe BBIOpOCHI 10 Bcelt PP Ha mmomans
SHAO.

Tomans STHAO CoBoKymnHbIe
——————— X BBIOpOCH (2).

o PO

Boibpocst CO, o AHAO =
[Tnomangs PO

Cootnomenne nnomanau JAHAO u mnomangn
P® pasno 0,04388. 3nauyut, ymHoxus 0,04388 Ha
2 119,4 mnu ToHH (mauHbIE 3a 2019 1.)® coBOKymHBIX
BBIOPOCOB, IOJTy4aeM OL[eHKY BBIOpOCa YIIEKUCIOTO
rasa IHAO B pasmepe He MeHee 93 MJTH TOHH B IO/,

Ouenka nornomenns CO, no AHAO. Vs panee
IPOBENEHHBIX OL[€HOK IOIMOIAMILIYI0 CIIOCOOHOCTD
necos u 6on0otr AHAO moxHO onenutsb B (21,7 + 7,52)
29,22 MJIH TOHH B TOfI,.

CoOTBeTCTBEHHO, CyMMapHasl pa3HNIA MEeXJY OlLje-
HOYHBIM 3HaueHNeM BbIOPOCOB CO, n nornomaronie
cnocobuocTho ecoB u 6onot SIHAO cocraBiasaer oko-
no 63,78 mnan Tonn CO, B roxl. Beibpocsl, Hanpumep,
uesnon lIBerapuy cocTapIAOT NOpARKa 38 MIH TOHH,
TO €CTb ITOYTH B 2 pas3a MeHbLue’.

7. NMocTtaHoBKa runoTes

[IpuBeneM OCHOBHBIE TMIIOTE3bI:

1. Tno6anbHOe TOTeIIEHNe MOXET HeTaTMBHO CKa-
3aTbcsl Ha 60mM0THBIX 9KocucteMax IHAO, cokpaTus
[eIOHMUPYIOLIYI0 PYHKLMIO 6OIIOT.

2. Vi3sMeHeHMe K/IMMaTa B II€JIOM MOYXET He TOTbKO
CHUSUTD TIOITIOIAIONYI0 CTIOCOOHOCTD 6OTIOT, HO M W3-

7 TIporHo3 coLyaIbHO-9KOHOMIYECKOro passutus SImano-HeHerkoro
ABTOHOMHOTO OKpyra Ha 2021—2023 rr. [9nekTponHbIit pecypc] — Pe-
xnm poctyma: https://www.yanao.ru/deyatelnost/ekonomika-i-finansy/
ekonomika/#272 ([lara obpauenust: 24.05.2022).

8 Poccrar. OCHOBHBIE [IOKa3aTen OXPaHbl OKPY)KAIOLIeH cpebl.
[OnexrponHslit pecypc] — Pexxum mocryma: https://rosstat.gov.ru/
storage/mediabank/oxr_bul_2021.pdf

® CO, Emissions. [9nexTpounsi pecypc] — Pexxum gocryma: https://
www.worldometers.info/co2-emissions/switzerland-co2-emissions/
(Hara obpamtenns: 24.05.2022).
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MEHUTDb PONIb GOMTOTHBIX TEPPUTOPUIL C TIOTIOTUTETIEN
MIApPHMKOBBIX I'a30B Ha MICTOYHMKI VX SMVCCUL.

VismeHeHme KuMara JO/DKHO PacCMaTPUBAThCA Kak
cepbesHas yrposa Jiig 60TOTHBIX 9KOCUCTEM, TaK Kak
IUIPONIOTMYEeCKIie MI3MEHEHNs U TIOBbILIIEHME TeMIlepa-
TYPBl MEHAIOT OMOXMMUIO OONIOT, BNMAA Ha YCKOPeHue
(oTOCHHTe3a TOBEPXHOCTHBIX PaCTeHUII, YTO B CBOIO
odepeib MOXKET CIIPOBOLIMPOBATh YCKOPEHHOE BBICBO-
60x/ieHIe 3aKOHCEePBMPOBaHHOTrO yriaepona. bomora —
3TO TEPPUTOPHUS C ONPeeTIEHHBIM YPOBHEM IPYHTOBBIX
BOJl B 3aBIUCMMOCTHM OT Ce€30Ha. Takue TeppuTOpUM Cy-
LIeCTBYIOT Be3jie, KpoMe AHTapKTHIBL.

3a60/049eHHbIe TePPUTOPUM UTPAIOT BAXKHYIO I10-
TIOXUTENbHYIO PO/Ib B 3aMefl/IEHNM U3MEHEHNA KIuMa-
Ta U3-32 VX CIIOCOOHOCTN JIeIOHMPOBATh MAPHUKOBbIE
rasbl — MeTaH, IBYOKNUCD YIJIEpOJa M 3aKICh a30Ta.

V3-3a BBIPYOKM J1ECOB, JIECHBIX IIOXKAPOB, CTPON-
TE/IbCTBA M OCYIIeHNUs 60T A/Is1 GOPMUPOBAHMUS CENlb-
CKOXO3AMCTBEHHBIX 3€Me/Ib 3TU JJparoljeHHbIe 3aIachl
yI/Iepofa pa3pylarnTCs, YTO IPUBOAUT K YBETNIEHNIO
BBIOPOCOB TTAPHMKOBBIX I'a30B.

Cy1ecTByeT HeONIPEZIEIEHHOCTD B OLIEHKE TOT0, KaK
60710Ta OTpearupyT Ha M3MeHeHNe KIMaTa, IPOJoI-
KaT JI OHM IeTIOHMPOBATD YIJIepOT MM CTAaHYT MICTOY-
HJKOM €TO0 JJOITOJTHUTENbHON SMUCCHUM.

Topenue ToppAHUKOB TaKkXe ABIAETCA OCTPONL
npo6nemoit B PO (puc. 4). Hanpumep, ToIbKO 3a OfUH
meHb 6 aBrycra 2010 r., mo ganHbiM MYC PO, B Poccun
ObLT 3aperncTpupoBaH 831 ovar mMoXXapos, B UX 4KCIIE
42 TopdaHbIX. Yncmo KPYIHBIX MOXApOB COCTABIIIO
80 na mromanyu B 150,8 ThIC. ra. Ilo manubIM Tocynap-
CTBEHHOTO NPUPOJOOXPAHHOTO yupexaeHusa «Mocako-
MOHUTOPMHI», B MOCKBe B IIepBOJi IIOJIOBMHE OTMEYEH-
HOTO JHA MaKCMMa/bHas KOHIJEHTpalMsA yrapHOro rasa
B BO3/lyXe IIPeBbIIajIa JOIYyCTUMYI0 HOPMY B 3,6 pasa,
cofiep>KaHle B3BEIIeHHbIX YacTull — B 2,8 pasa, cuenu-
(udeckux yrineBopoponos — B 1,5 pasa.

ITpu ropenuu Topda U KOpHell pacTeHUIl MOTYT
BO3HMKATb IOJ3€MHbBI€ IT0XXaPhl, PACHPOCTPaHAIOIIN-
ecs B pasHbIX HallpaBleHNUAX. Topd MoXKeT caMoBO3-
ropaTbcsi U ropeTh 6e3 JOCTYIa BO3AyXa U aKe IOf
Bopoit. Hap ropAmyMy TopdsAHNKaMy BO3SMOXKHO 00-
pa3oBaHMe CTONOYATHIX 3aBUXPEHMUI ropsAYell 30JIbI
U ropsmei TopQAHON MbUIM, KOTOPbIe IIPU CUTBHOM
BETpe MOTYT MEePEeHOCUTDCA Ha GOJbIINe PAacCCTOSHNUA
U BbI3bIBATb HOBbIE 3aTOPAHMSA UM OXKOTU Y JIOfEN
U )KMBOTHBIX.
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Puc. 4. Ilmomans noxapos Ha Teppuropun THAO 3a nepuox 2019—2021 rr. [9]

Figure 4. Fire area on the territory of the Yamalo-Nenets Autonomous Okrug for the period 2019—2021

Ba)xHOCTb 60/10T HeJlb3s1 HeJOOLeHNBATh IPU pac-
yeTe BHIOPOCOB YITIEPOLA, TaK KaK, XOTs jieca ¥ MOTYT
Tor/omarh cymmapHo 6onpiune o6bembr CO, B epuo-
Ibl COMTHEYHBIX JIHEJ, OHAKO JI00ast OpraHuka B BUje
OIIABIIVX JINCTHEB VIV CTBOJIOB NMOTMOILINX [lepeBbeB
yepe3 HEKOTOPBII IPOMEXYTOK BpeMeHU HadMHaeT
pasnaraTbCs, M IeTIOHMPOBAHHBIN YI/IepOJi CHOBA BbI-
OpacbiBaeTcs B atMocdepy. 3abonodeHHble e 0671a-
CTH, B KOTOPBIX HEeT JOCTYIIA KUCTIOPOJa, He IIO3BOIAI0T
IIOJTHOCTBIO pa3jiaraTbCsi OpTaHMKe Y HaKaIUIMBAIOT ee
B Buje Topda. Tonrmmua mracToB Topda MOXKeT co-
CTaBJIATH [0 10 METPOB 3a/IeIIOHNPOBAaHHBIX OCTATKOB
OPraHNYeCcKOTO Bell[eCTBA, U3BATBHIX U3 YIIEPOJHOTO
obopora Ha TeIcsTUeneTHsA. TOPPAHUKY, IO TOCTIEFHUM
UCCIIENOBAHMAM, cofepikar fo 600 MIpy TOHH yIiepo-
Ia, 9TO B 2 pa3a IPeBOCXOAUT IIOIJIOLIeHNE YI/Iepoa
BCeMM Jiecamu mupa [7].

Jnsa mocnenyolero aHaamu3a BaXXHBIM SBJISAETCS
xomrdecTBo CO,, HakomieHHOro B 60/moTax. CormacHo
MOC/IEHUM UCCIIEJOBAaHNAM aMEepUKaHCKUX yYEHBIX,
IIpM HarpeBaHMUM OOJIOT He TOMIBKO CHIDKAETCS [EIIOHN-
pyouast yriaepogHas GyHKUNs, HO ¥ BOSHUKAET PUCK
amuccun HakomneHHoro CO, ¢ IOBepXHOCTH 6OMOT.
KoHcepBaumst 6010T o6ecrieunBaeTcst TpeMsi OCHOBHBI-
MU CBOJVICTBaMM OKPY>KaloIlleil Cpefibl: KMC/IOTHOM peak-
el Cpefbl, OTHOCUTE/IbHO HU3KUMI TeMIlepaTypaMu
U BBICOKOI BJIaKHOCTBIO.

54

[To MHeHMIO psAfla YYEHBIX, IMo6aTbHOE MOTeIIe-
Hle NPUBENET K YCKOPEHMIO PA3/IOKEHNUA BEPXHUX
cnoes Topa, YTO, COOTBETCTBEHHO, BBI30BET BbICBO-
60>X/IeHIe 3a/jeTIOHNPOBAHHOIO YITIepofia B aTMoc(e-
py [10].

Kax mpaBujio, 60/10THBIE 9KOCHCTEMBI IMEIOT TEH-
TEeHLMIO JIeICTBOBATh KaK «IOITIOTUTEIN yITIepofja» M3-
3a 3HAYMTENbHOI HaKaIUIMBAaeMOJl PacTUTENIbHOI 610-
Macchl, aKTUBHOCTY Bofopocieit u moys. C IOMOLIbIO
3TON pacTUTETbHOCTY PETyIUPYIOTCA TaKue IMpOLecchl,
KaK aHaspobHOe pasioxeHre ¢ 06pa3oBaHNeM MeTaHa
U 3aKUCHU a30Ta. 3HAYNT, HarpeBaHue MOYBHI B 3a00710-
JEeHHBIX MeCTaX MOXeT IPUBECTU K BRIOPOCY MeTaHa.
BMmecTe ¢ TeM CIIOCOGHOCTD IOITIONIATE M CBA3BIBATD
yI7Iepofi LIMPOKO BapbUPYETCs B 3aBUCUMOCTH OT TUIIA
BOJHO-60/IOTHBIX TePPUTOPUIL, TEMIIEPATYPBL U HA/IN-
41 BOJBL.

OcHoBHas mpobIeMa 3aKII049aeTCsl B TOM, YTO, eC/IN
OTPOMHO€ KOTIMYECTBO YITIEPOAA, XPAHAILETOCA B BOJI-
HO-0O0JIOTHBIX TEPPUTOPUAX, BBICBOOOX/JAeTCA B pe-
3y/IbTaTe NesATENbHOCTY YeMOBEKA, 3TO CIOCOOCTBYeT
r106aIbHOMY MOTEIUIEHNI0. VIMEHHO 3TO 1 IPOMCXOANT
IIpY YHUYTOXeHUU TopPsaHnkoB B VHpoHesun. B Vn-
TOHe3UM IUIOWIafb, MOKPbITasg TOPPAHUKAMMY, OLIeHN-
Bajach B 15 M/IH ra, OJHAKO IOJOBMHA M3 HUX Ha JaH-
HBIII MOMEHT cuMTaeTcs1 ocyieHHout [11]. [TobieHne
TeMIIepaTypbl MOYBBI SABIACTCA OFHUM U3 (PaKTOPOB,
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Figure 5. Linear regression of change in carbon in effluent

YCYTYONAIONIMX BbIfie/ieHIie MeTaHa, YTO BBI3bIBaeT Oec-
HIOKOVICTBO CIIEIMaMNCTOB, €CTU YIeCTbh, YTO IT00aIb-
HOe IIOTeIUIeH)e BBI3bIBaeT MOBBIIIEHNE TeMIIepaTypbl
IIOYBBI B TOM YMCIIE.

[mo6anbHOe M3MeHeHUe TeMIepaTyphl cO3fa-
eT OoJee TeIIBINI M CYXOIl KJIMMAT BOKPYT 30H
pacnpocTpaHeHus 60NOT, HapyLIas fBa U3 TPeX YCiIo-
BMIT KOHCEPBALMM YIJIEKMCIOTO rasa (CM. BbIlle), 4TO
paspylIaeT yCTOMIMBOCTD HOMOTHBIX SKOCUCTEM U MO-
JKeT MPUBOIUTD K BBICBOOOXKIEHNIO TAPHIKOBDIX Ta30B
B aTMocdepy. B mporecce ocyleHNs IOYBBI CHIDKEHNUE
YPOBHEl TPYHTOBBIX BOJ CIIOCOOCTBYET NPOrPEBaHNIO
[IOYBBI, YBEIMYMBAET B HUX OMONOIMYECKYIO aKTUB-
HOCTb, T€M CaMBIM CITOCOOCTBYS IMUCCUY CO,. Ynane-
HIle BOIbI 113 BOZHO-O0/IOTHBIX YTOMMII BBI3bIBAET MOSIB-
JIeHMe PUCKa TOTO0, YTO KUCTIOPOJ], MOXKET JOCTUYb PaHee
3aTOIUICHHBIX OPTaHMYECKMX BeIleCTB. DTO MPUBOAUT
K 60/IBIIMM BBIOPOCAM YITIEKVIC/IOrO Tasa 0 Mepe OKYIC-
JIEHVS1 OPTaHNYeCKOTO BellleCTBa.

B xope uccnenoBanmsi, yIIOMAHYTOTO BbILIe, OblIa
IIOCTaBJIeHa ¥ IIPOBepeHa TUIIOoTe3a OTepH yIepona
C OfHOTO KBA[PAaTHOTO METPA IIOBEPXHOCTH OOJIOT MpK
MIOBBIIIEHNY TeMIIepaTypbl OKPY>KaoIell cpefbl. Ypo-
BeHb 3HauuMMocTu coctasuia 0,0001 (puc. 5). Takum

19 Final Report: Recommendations of the Task Force on Climate-
related Financial Disclosures. June 2017.

06pa3oM, B XOfe IKCIepUMeHTa Obl/ia MO TBEPKe-
Ha cTaTucTudecku sHaummas (99,5%) B3auMOCBA3b
HarpeBaHusA KaumaTa M SMUCCUU MapHUKOBBIX Ia30B
60/IOTHBIMY 9KOCUCTEMaMU. B cpenHeM 3a rox 6oimo-
Ta BhIieNAnN 1Mo 31,3 rpaMma yriaepoja ¢ OHOIO KBa-
IpaTHOIO MeTpa IMOBEPXHOCTY IPY INOBbILIEHUN TEM-
nepatypsl Ha 2,25 °C, 1 Ipu fJaibHelileM IOBbIIEeHUN
TeMIlepaTyphbl BO3pacTana ¥ 3MUCCUSA YTIePOJHOTO
BbIOpOCa [12].

MpaKTu4yeckre nocneacTBnA NpUBEAEHHbIX
BblLLEe pe3ynbTaToB K AMano-HeHeukomy
aBTOHOMHOMY OKpyTy

JIMHaMMKa KIMMaTUIECKOTO peXMMa pPernoHa CBuUfle-
TE/IbCTBYET O IIOBCEMECTHOM POCTe CPEHETOI0BOIL TeM-
mepaTypsl ¢ 60/ee BHICOKOI CKOPOCTBIO, YeM B OCTaIb-
HBIX pernoHax P®. VIHTeHCHBHOCTD NOTEIIEHNS U3Me-
HAETCsA C ceBepa Ha 1or u cocrassaet ot 0,16 °C/rop Ha
cesepe fio 0,08 °C/rop Ha K0T, T. €. B CPeTHEM TeMIIepa-
Typa pacTeT co ckopocTbio 0,12 °C/rop u HabmofaeTcs
CTaTUCTMYECKM 3HAYMMBII POCT TEMIIOB POCTA TeMIIepa-
TYPBI, YTO HOATBEP)KAAeT TUIOTE3y O TOM, YTO K/IMMAT
cTaHOBUTCA Tertee [13].

C nmoMombio 6a30BBIX MaTeMaTU4YeCKUX pac-
4eToB (popMyna 3) HETPYAHO BBIYMCIUTD, YTO Ye-
pes 18,75 ropa temneparypa B JHAO Bo3pacTeT Ha
2,25 °C, 4TO MOXXET MPUBECTU K 0OPATHOI IMUCCUN

55



HayuHana ctatbA

Monopo# cneumanuct

MpobneMbl aHanusa pucka, ToM 19, 2022, N2 4

Original Article

[IAPHUKOBBIX Ta30B C TEPPUTOPUN COBPEMEHHBIX 60-
JIOTHBIX TeppUTOPUIL B aTMOCDeEDY.

2,25°C

KonmnuecTso et =
Temneparypa noTerienns

2,25°C
18,75ropa = ——- 3)

0,12

I[IpyHMMas BO BHMMaHHMe IUIOUA[lb IOBEPXHO-
cTu GONOTHBIX 9KOCKUCTEM (CM. BhILle) B pasMepe
12 047,3 TpIC. Ta, npu ucnapenun 31,3 rpamma CO,
C KBaJ[paTHOTO MeTpa B TOJ; CYMMapHas SMMICCUSA COCTa-
BUT 3,77 MJIH TOHH yIepopa B rof. Heob6xopumo rax-
’Ke y4ecTb MOCUNTAHHYI0 HaMI paHee MOI/IOIA0IIYI0
CII0COOHOCTD 60JIOT, 3TO 03HaYaeT, 4YTo 21,7 M/IH TOHH
YITIEKMCIIOTO Ta3a eXKETOJHO MOXKET I1epecTaThb NelNOHN-
poBaTbCA. B TakoM cirydae cUTyanysa CTaHOBUTCA KpU-
TUYECKOI, U KONMMYECTBO HEMOITIOIEHHBIX BHIOPOCOB
CO, B AHAO cocrasut 67,55 MIH TOHH, ecnu 6o0Ta
MpOAOo/DKAT MOITIOWATh U NEeMOHMPOBATh MAPHUKOBLIE
rassl, 1 89,25 M/IH TOHH, ecyu 60/I0Ta MPeBPATATC
B MCTOYHUK OMUCCUMN.

OpHOBpeMeHHO 06paTMM BHMMaHMe U Ha Kiode-
BYIO pO/Ib 60JIOT B IIpoliecce TepModopesa: Ipu IOBBI-
IIeHNY TeMIepaTypbl TepModopes 3aMe/INTCS, YTO
MOTEHIaIbHO HETaTMBHO CKa)XeTCS Ha 9KOCHUCTEMe
B 1I€JIOM U MOXKET IPUBECTM K HEIPeNCKasyeMbIM I10-
CTIENCTBUSM.

ITo monmy4eHHBIM pe3ynbTaTaM MOXKHO YTBEPXK/aTh,
YTO CUTYaLMA C YITIEPOJHON HEMTPATbHOCTBIO B pe-
TYOHe KpUTUYeCKas, U MPpU NMPOUYMX PABHBIX YCIOBUAX
yepes 18,5 roga eXerofHblll HENOINOLEHHBIN OCTa-
TOK B 63,78 MJIH TOHH YIJIEKMC/IOTO I'a3a IIPEBPATUTCA
B 89,25 MJIH TOHH, TO €CTb yBenn4unTCA Ha 40% TONMBKO
BCJIEICTBIE CHIVDKEHUSA IOIIOIAKILIEN CIIOCOOHOCTI
MECTHBIX 0OJIOTHBIX 9KOCUCTEM U Oe3 ydeTa IOTepb
B BJI€ COIIYTCTBYIOLVX IECHBIX U TOPQHBIX II0XKapPOB.
BoimenpuBefieHHbIE pacueThl HOATBEPKAAIOT TUTIOTE3Y
0 TOM, YTO I7106a/IbHOE IIOTEIIEeHNE COIPOBOXKAAETCS
yBeNIM4YeHeM BBIOPOCOB YIIEKICIOTO Tasa B aTMocde-
Py 3a cueT IpeBpalieHNs 60/I0T B UCTOYHMKI SMUCCUN
yI/iepoja BMECTO YITIEpO[IHOTO JIeNIO IPY MOBBIIIEHNN
TeMIIepaTypbl.
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8. OnucaHue KNMMaTU4YeCKUxX PUCKOB,
ux rpynnsl, BinaHue Ha SKOHOMUKY

Mup CTONKHYICS C HOBBIMY 3HAUMTEIbHBIMU PUCKaA-
MM, KOTOpble OYyT OKasbpIBaTh BIMsHUE Ha MUPO-
BOe COOOIIeCTBO B TeYeHNE CAEAYIOLINX IeT — 3TO
KnuMatndeckue pucku'l. B HUX BKIOYAIOT pucKu
9KCTpEeMaNbHbIX IOTONHBIX SIBIEHWIT, CTUXMITHBIX
OefCTBUIl, HEYCIEIHO MUHUMU3ALUU MOCIEHCT-
BUIT K/IMMAaTNYeCKUX M3MEHEHMUII 1 IIPUCIIOCOOIeHNUS
K HUM. Hanbornee ys13BuMbBIMU K 3TUM BUAAM PUCKOB
OTPACIISIMMU SIB/ISIOTCS aTPOIPOLOBOIBCTBEHHBIN CEK-
TOP, CTPOUTENBCTBO, TOPrOBJIS, SHEPreTHKA, TYPU3M
U TPAHCIIOPTHBIIL CEKTOP.

TaxoKe BO3HUKAET KOCBEHHbII KITMMATIYECKWIT PUCK,
CBSI3aHHBIIT C IEPEXOLOM MMUPOBOJ SKOHOMUKM K YITIe-
POLHOI HelTpanbHOCTU. MeXAyHapogHOe coobie-
CTBO HOJTAJIKMBAET SKOHOMIKY K TAKOMY «3€l€HOMY»
IIEPEXOLY; B CBSI3MU C YeM IIPABUTENbCTBA MHOTUX CTPaH
pa3pabarbIBalOT 3aIpeThl WM OTPAaHNYEHVsI Ha IHBEC-
TULUA B OTPAC/IM C BBICOKVMM YIIEPOAHBIM CIIENOM VIV
KOMITaHWM, KOTOPbIe He IIPUAEP>KIBAOTCS IPUHIUIIOB
ESG (Environmental, Social and Governance, ESG).

Tak, HanpuMmep, GVHAHCOBbIE OPraHM3ALUN MOTYT
CTOJIKHYTBCS C PUCKOM BHE3AITHOTO YAELIEBIEHNS CTO-
MMOCTY MHBECTUIMOHHBIX MOPTdeseil, ecnm aKumo-
HepHast CTOMMOCTh KOMIAHUI OyJeT majarh, HAlpu-
Mep, 13-3a pelyTalMOHHBIX II0Tepb, CBsI3aHHbIX ¢ ESG-
Tpancopmanyeii'2.

CrpaxoBble OpraHM3aLMM 0COOEHHO MOfBEP>KEHBI
KOCBEHHBIM K/TMMATNYECKIM PUCKaM, TaK KaK VX OCHOB-
Hasl IesTEIbHOCTD CBA3aHA C IOKPBITHEM IIOTEPb, KOTO-
pble HECYT K/IMEHTbl KOMIIAHUM B CBSI3U C 9KCTPEMalib-
HBIMJ IIOTOLHBIMY SIBIEHUAMM U CTUXMITHBIMU OelCT-
BUSAMU. B CBSI3M C yBe/IM4eHNeM YaCTOTHI, YXYALIEHIEM
HOCTIeACTBUII IPUPOFHBIX KaTacTpod U 3MUEMIOTIO-
TMYECKUX YCIOBUI BO3MOXKHO yBeIMYeHNe BBIIIAT O
CTPaxOBBIM C/IY4YasiM U YBeJIMYEHNE CTOMMOCTH CTPAXO0-
BBIX [OJIVICOB VJIM JiaKe IPUHATUE PelieHust 06 OTKase
B IIPEJOCTABICHNI CTPAXOBBIX YC/IYT B ONpefe/leHHbIX
OTpaC/IAX WK perroHax. TakuM o6pasoM, peanbHbIi

I The Global Risks Report 2020 / World Economic Forum, in
partnership with Marsh & McLennan companies and Zurich
Insurance Group.

12 BrusiHue KMMMAaTIYECKVX PUCKOB M YCTOIYMBOE pasButie GuHaH-
coBoro cextopa Poccuiickoit Penepannn. [OnekTpoHHbIT pecypc] —
Pexxum pocryma: https://www.cbr.ru/Content/Document/File/108263/
Consultation_Paper_200608.pdf (lata o6parenns: 01.05.2022).
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ceKTop OyfeT HecTH elle OONblINe IIOTEPU B CBA3Y C OT-
CYTCTBIMEM CTPAaXOBOTO IOKPBITHSI, €C/IN MIPETBOPSITCS
B )KM3HDb HaMXY/lIVe KIMMaTidecKie MporHosel. boree
TOTO, BO3MO>XEH OTKa3 CTPAXOBILMKOB OT PabOThI C KOM-
MaHMAMHU, He IpuaepxuBamomuxca koHnennun ESG,
YTO CBSI3aHO C PEIYTALMOHHBIMU pUCKaMy 0benx cro-
pon. COBOKYITHOCTD JAHHBIX (PAKTOPOB MOXKET IIPMBEC-
TI K CHIDKEHMIO CIIPOCA HA CTPAXOBbIE YCIYTY Y CHIDKe-
HYIO YPOBHSA CTPAXOBOJ1 3aLMTHI 001IIeCTBa.

TpaguIMOHHO KIMMaTH4YeCKIie PUCKU PasfesiioT
Ha ciefyromye rpymmbi:

o ¢usnueckne pucku (physical risks) — Bce pucku,
CBsI3aHHbIE HANPSIMYIO C IPUPOSHBIMY SIBIEHUSMI,
KOTOpbIe ABJAIOTCA CIECTBUEM U3MEHEHMS KIMMATa.
OHu Tax)xe NOAPa3NENAITCI Ha 9KCTPEHHblE PUCKU
(acute risk) u cucrematuyeckre pucku (chronic risk).
[TepBble CBsI3aHBI C BHE3AMHBIMM KAMMATUYECKUMMU
SIBIIEHMSIMU U COOBITUSIMI, & BTOPblE — C M3MEeHEHIEM
K/IMIMATa B JOITOCPOYHOI MEPCIIEKTUBE;

o pucku nepexopa (transition risks) — xocBeHHbIe
PUCKM, CBSI3aHHBIE He C CaMMM M3MEHEeHMeM KjIMMaTa
U SIBJICHUSIMU, @ C BIVSHMEM S5KOHOMUYIECKOTO Iepexo-
a K «3€/IeHOI» SKOHOMIKe. B aHHYIO0 TpyIIny BXOAAT
nonmTndeckue u nmpasosble (policy and legal risks), Tex-
Homornyeckne (technology risk), peraounsre (market
risk) u penyraunonHsle pucku (reputation risk).

B Poccun ¢usndeckye pucKy CBsA3aHBL C TIOCTIEMCT-
BUSAMM YBe/IMYEHNsI MacUITabOB U YacTOTbI HaBOLHe-
HMIA, JIECHBIX II0’KapOB, AaHOMAaJ/IbHOJ »Kapoll U TassHMEM
BeYHOIT Mep310Thl. OCHOBHBIE PUCKU TIEPEXOfia — II0-
JINTUYECKVE M PEryIATOPHBIE pepOPMBI B OTHOLIEHNN
oTpaceli C BBICOKVMI YIJIEPORXHBIMY BHIOPOCAaMIL, B TOM
YJICTIe SHEPreTHKY, TPAHCIIOPTA ¥ IPOMBIIITIEHHOCTH.

9. CouunanbHble, NPOMbILLIEHHbIE PUCKU
M PUCKM NTIECHbIX MOXapoB, UX OLeHKa

Dno6anpHOE MOTEMIEHNE HeceT B cebe PYCKM He TOIbKO
1A IIpUPOAbI I SKOHOMUKIL. VI3MeHeHMA KaMMaTa OKa-
3BIBAIOT CHJIPHOE B/IMSIHNE U Ha 3T0POBbe ftofeit. Oco6o
HOZBEP)KEHHbIE TPYIIBI — [ETH, SKEHIHbI, IOXKI/IbIE
mony U GenHeiline IOV HaCeleHNs IIaHeThl. JKCTpe-
MaJIbHO BBICOKIE TeMHepaTypr HETaTUBHO BO3H€I>‘[CTBYIOT
Ha MHOXECTBO OPTaHOB Ye/IOBeKa: OT 3TOrO B GOIbIIIeit
CTelleHN CTPajaloT CepAlle, OYKI, JIerkue. V3-3a moBbI-

13 Final Report: Recommendations of the Task Force on Climate-
related Financial Disclosures. June 2017.

The Impact of Climate Change on the Absorption Capacity of Wetlands on the Example...

LIeHNs CPeIHNX TeMIIEPATyp MIWUIVIOHBI JleTell PO>KHAIOT-
s paHbllle CPOKA, YTO MOXKET IIPUBECTU K OC/IOKHEHMAM
¥ TIOBBICUTD JIETCKYI0 CMepPTHOCTh. Ce30H aieprun yu-
TMHAETCH, a €10 CTpafaloT okono 30% HaceneHus:A. bomnee
TOTO, MH(QEKIVOHHBIe 3a00/IeBaHIsI PACIIPOCTPAHSAIOTCA
ObIcTpee 13-3a 60jIee OIATONPUATHBIX YCIOBMIT /IS Hace-
KOMBIX-TIEPEHOCYVKOB BCE B HOBBIX permoHax [14].

Io ouenxam BO3', rmo6ansHoe noremnerne Gyaer
YHOCUTD >XKM3HM OKOJIO 250 ThIC. 4eIOBEK B IOl B IIEpH-
of ¢ 2030 mo 2050 . 3nopoBbe HaceneHNs TpebyeT IIpe-
006pa3oBaHMIil BO BCEX CEKTOPAX 9KOHOMMKM, OCOOEHHO
B SHEpPTeTHKe, TPAHCIOPTe, GMHAHCAX U IIPOJOBOIBCT-
BEHHOM CEeKTOpe.

VToroMm Hallero MccnemoBaHMs CTAO MOATBEPK-
JeHle TUIIOTESDI O TOM, YTO IIOBBIIIEHNE TEMIIEPATYD
HIpUBefieT K IpeBpallleHNIo 6O0T U3 MOTTOTUTENel!
IapHUKOBDIX Ta30B B MX IIPOAIYLIEHTOB, YTO B COBOKYII-
HOCTM C OOI[MMM TPpeHAaMy TT00aIbHOTO MOTEIIe-
HUA IOBJIEYeT ellle GoJee cepbe3Hble MOC/IeCTBUA LA
SAHAO 1 cX0XXMX C HUM PErMOHOB.

KonmuyecTBo mapHMKOBBIX Ta30B ¥ YBEIMYEHME
TeMIlepaTyp NIPUBERYT K YXYAIIEHUIO YCIOBUI TpyHa
u xusHu B SHAO. 910 MOXeT IpUBECTH K OTTOKY TPY-
IOCIIOCOOHOTO HACe/IeHNsI 3 PETMOHA, KOTOPBIIL 11 B Te-
KYILeM PeTyInpoBaHNM BKIIOYEH B CIIVICOK MECTHOCTeN
¢ 0cobbIMM KIuMaTudeckumu ycnopusamu: g AHAO
IPUMEHAIOTCA palioHHbIe KO3(GGUIMEHTE! U HalaBKU
K 3apaboTHoII mnate — oT 1,3 go 1,8 B 3aBUCUMOCTH OT
Bupa pabot u teppuropun npoxkusauusl’. B IHAO, mo
manHbIM 1B, Tombko 3a 2021 1. cTpaxoBble IpeMuUM 10
morosopam IMC cocraBunn npumepHo 1,3 mnpg pyo.,
Ipy 3TOM 0K0710 80%, M B IeHEXKHOM BbIPaXKEHUH OKO-
710 1 Mipy, py6., IPUXOAUTCA Ha KOMMepYecKoe CTPaxo-
BaHue'S. KnmMartndeckne u3MeHeHNs IOB/IEKYT KaK Iie-
PecMOTp 3aKOHOZIaTe/IbCTBA IO OIIaTe TPYZA B JAHHOM
pernoHe, Tak M MOBBIIIEHNE TapupOB Ha CTPAXOBaHIUE.
A B CBA3M C 3TMM IPOMBIIUICHHBIM KOMITAaHVAM PErno-
Ha IIpUAETCA HOBBIMIATb CBOM PACXOfibl Ha IIpUBJICUeHNE
PabOTHMKOB: YBeYeHe 3apIUIaT Vi/MIH TIOKyTKa omee

4 JsmeHeHue knMumara u 310poBbe. [DNEKTpOHHBIIT pecypc] — Pe-
xunM pgoctyna: https://www.who.int/ru/news-room/fact-sheets/detail/
climate-change-and-health ([lara o6pamenns: 05.05.2022).

15 Tpymosoit komekc Poccuiickoit ®emepanuu ot 30.12.2001
Ne 197-®3 // Cobpanue 3akoHoparenbcTa Poccuitckoit epepanyn.
2022 r. Cr. 148 c u3M. 1 fomnon. B pef. ot 25.02.2022.

16 Crarucruka / Bauk Poccun. [dnexrponnsiit pecypc] — Pesxum
mocryma: https://www.cbr.ru/statistics/insurance/ (Jara ob6pamenus:
11.05.2022).
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noporux nonucos IMC. Bce aTo ononHNTeNIbHEIE 3a-
TPaTHI /I 5KOHOMITYECKVX are€HTOB, CBA3aHHDBIE TONTBKO
C BIIMAHMEM TaKMX M3MEHEHMIT Ha 3[JOPOBbe JIIOTEI.

IJKOHOMMYECKMM aTreHTaM, BOBJIE€YEHHBIM B ar-
pobu3sHec, TaKKe IPUAETCS CTONKHYTHCA C MOTepeit
ycToitunBocTu. Kammarndeckme M3MeHEHNUSA MOTYT
mpuBecty M160 K HEBO3MOXHOCTY OCYILECTBICHNS
IpeXXHero Ipoiiecca, MM60 K CYyIleCTBEHHBIM MOJAM-
¢buKanuAM BHyTpPU Hero. BHepeHMe HOBBIX TeXHONO-
ruil — emle 60JbIINe JOIOMHUTEIbHbIE PACXOIBI /I
OM3Heca TaKMX pernoHos, kak SHAO.

[ToBpilIeHNEe TeMIEePaTyphbl CUIbHEE BCErO OILLY-
IIaeTCA Ha IOJI0CaX Halleil MJIaHEThl, B CBA3Y C YeM
Bce ObICTpee TAIOT JIbABI U BeYHas Mep3JIOTa, KaK ObIIO
omycano Belie. Okono 75% Hedty u rasa B Poccuu no-
ObIBaeTCSA B CEBEPHBIX PETMOHAX, ITie Mpeobafana Bed-
Has Mep3/ioTa. Bce 3T NpeanpuATIA OKas3anuch B 30He
pucka'’. ITo ganubiM arentcTBa Bloomberg, Ha moyo-
cTpoBe SIMas HecyIast CIOCOOHOCTb IPYHTA MOXET CHH-
3uThcA Ha 25—50% x 2025 1.!8 B Poccuu ns-3a TasHus
BEYHOJI MEP3JIOTHI B 30HE PUCKA OKasanach OfHa IATas
JacTh Bcell HeTerasoBoit MHQPACTPYKTYPBI, UIN B Jie-
HEe>KHOM BbIpakeHuu ato okono 84 mnpp gomn. CIIA —
7,5% ot BBII Poccunu, 6e3 y4eTa 3KOJIOTUYECKOTO Bpe-
ma'®. Tlo omenkam MuuBOCTOKpassutusa P®, noTen-
I[MaabHO YOBITKYM IIst Poccum BemencTBue ferpafanm
BEYHOI MEP3JIOTHI MOTYT cOCTaBUTD OT 50 o 150 Mpx,
py6. B rox [15].

TasgHMe BeyHOI MepP3NOTHI MPUBOAUT K KOPPO-
3UM ¥ IOBPEX/EHMAM B LIAXTAX, IOABIEHUIO TPEIIVNH
u yredek. Omops! TpyOOIPOBOAOB TAKXKe IIOABEPIKEHDI
Koppo3uu u fgedpopManuy BCIe[CTBYE OCEefaHNs IPYH-
ta. Hedrerasosas otpacnb TpebyeT HOMOMTHUTENbHBIX
pacxofioB Ha BHEJPEHNME HOBBIX TEXHOJIOTUIT, KOTOPbIE
HOMOTYT CHUSUTDb Ce6eCTOMMOCTD BOOBIYM 1 YBEIMIAT

17 TasHue Be4HOI MEep3J/IOThI: PUCKHM U ITyTH BbIXOAaA Al Hedrera-
30BOTO CEKTOpA. [DneKTpoHHBIT pecypc] — Pexxum gocrymna: https://
dprom.online/oilngas/tayanie-vechnoj-merzloty-dlya-neftegaza/
(Mara obpamenns: 10.05.2022).

18 Climate change: Russia's oil and gas heartlands are under threat.
[OnexrponHslit pecypc] — Pexxum gocryma: https://www.bloomberg.
com/opinion/articles/2019-09-29/climate-change-russia-s-oil-and-
gas-heartlands-are-under-threat (JJara o6pamenmst: 10.05.2022).

19 Russia's thawing permafrost may cost economy 2-3 billion a year.
[OnexTponnsIit pecypc] — Pexxum gocryma: https://www.bloomberg.
com/news/articles/2019-10-18/russia-s-thawing-permafrost-may-
cost-economy-2-3-billion-a-year#xj4y7vzkg (Hara obpameHus:
10.05.2022).
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peHTabebHOCTh. DKOMOTUYECKMEe PUCKU KaTacTpod
B CBA3M C TasgHMEM BEYHOI MEP3/IOThI TAK)Ke OCTAIOTCA
PacxofHOI CcTaTbell SKOHOMUYIECKUX aT€HTOB, 3aHATHIX
B JAHHOM CEKTOpP€ 9KOHOMUKI.

Tonbko us-3a yyamenus B 2020 I. TeCHBIX II0)KapOB
[IPAaBUTEIbCTBO BBIAENINIO CYMMapHO 2,6 MIpPH pyo.
u3 pesepBHOro Gpoupa. Pocmecxos Hampaswt Hanboree
IIOCTpaiaBIIUM CyObekTaM 450 MIIH py6. U3 cBOero pe-
3epBa. B paMkax HalnpoeKkTa «9KOMOTUA» B PETMOHBI
HIOCTaB/IeHO 6osiee 5 THIC. eAVHULL IECOTIOXAPHOI TeX-
HMKM 11 obopynoBaHus [16].

3aKnio4yeHue

B 3ak/r0ueHMe MOXKHO CIe/IaTh BBIBOJ, O TOM, YTO KJIM-
MaTM4ecKye PUCKY, B TOM YMC/Ie BIUAIYE Ha IIO0IIO0-
maronyro CO, cHoco6HOCTb 60/I0T, OKa3bIBAIOT CYIIe-
CTBEHHOE B/IMAHME Ha YCTOIUMBOE pa3BUTHE PervoHa
1 9KOHOMUYeCKux areHToB B SJTHAO.
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AHHOTauuA

HaHHaH pa60Ta HaIlpaBJIEHA Ha MICCJIENOBAHVE PVICKOB, C KOTOPBIMMU CTA/IKMBAE€TCA COBPEMEH-
HaAg C(bepa JIOTUCTUKMU, 1 OIIMCbIBAET KOHIICIIT HOI‘I/ICTI/IKI/I 4.0 KaK I/IHCprMeHTa MIUHVMMNU3aOn
ITUX pI/ICI(OB. B CTaTbe HPOBOJII/ITCH ]IMTepaTyprlﬁ 0630p COBpeMeHHI)IX MCCHCJIOBaHMIZ, IIOCBA-
meHHbIX TeMaM «VHpycTpus 4.0», «Jlorucruka 4.0», IpOBOAUTCA U3ydeHNE COOTBETCTBYOIUX
ompeneneHuit. ViccienoBanue CTaBUT 1ie/1bi0 GOPMIPOBaHME TEOPETUYECKON PAMKY 1 M3Y4eHue
aKTya}IbHI)IX METOJOTOTMYECCKUX I/ISI)ICKaHI/Iﬁ A (bOpMI/IpOBaHI/IH 6a31/1ca A }IaHbHeﬁHleI‘O nc-

ClleloBaHusA «MOJieNeit 3pe/IoCT» KOMIIaHUIA.

Krmrouesblie cmoBa: 1 posas Tpancdopmarysa 6usHeca; Minpycrpus 4.0; Jlorucruka 4.0; yeTBepTas mpo-
MBIIIJIEHHAsA PEBOMIONSA; MOJIENIb 3PENIOCTH; yIIPaB/IeHue el AMU IOCTaBOoK.

s uurnposanus: XKykos H.C., Kapanuna E.B. ITudposas Tpanchopmarst cdepst toructuku. Jlornctu-
Ka 4.0 KaK MHCTPYMEHT MUHMMM3aLuu puckos // IIpo6memsr anammisa pucka. 2022. T. 19. Ne 4. C. 62—70,
https://doi.org/10.32686/1812-5220-2022-19-4-62-70

ABTOpBI 3aABIAIOT 00 OTCYTCTBIN KOH(IMKTA MHTEPECOB.

1 Crarbs IOATOTOB/IEHA npu nopgepkke rpanta Ilpesusnenra Poccuiickoit @epepanym HII-5187.2022.2 pa
TOCYHapCTBEHHO MOANEP>KKM BeAYIINX HayIHBIX MKo Poccuitckoit Peepaniny B paMKax TeMBI UCCIENO-
BaHus «PaspaboTka 1 060CHOBaHMe KOHIIEIIINY, KOMIUIEKCHO MOJe/N Pe3U/INEeHC- [UATHOCTUKY PUCKOB
7 yrpo3 6e30IacHOCTY pernoHaIbHBIX 9KOCUCTEM U TEXHOJIOTUN ee IIPYMEHEHMsI Ha OCHOBe LnppoBOro
JIBOTHMKA».
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Abstract

This study aims to investigate the risks faced by today’s logistics industry and describes the Lo-
gistics 4.0 concept as a tool for minimizing these risks. The study conducts a literary review of
modern research on the topics “Industry 4.0,” “Logistics 4.0,” and examines the relevant defini-
tions. The study aims to form a theoretical framework and study current methodological research

to form a basis for further research of “maturity models” of companies.
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maturity model; supply chain management.
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BeepneHue
Hudposas TpaHchopMalusa cTUpaeT IpaHULbI MeXAy 6usHecom n IT-cdepoit [1,
c. 473], 3acraBnseT IT-TexHOMIOrMY CMECTUTHCS B LIeHTP BHMMAHMA U BBICTYIUTD JBU-
Xyueil cuoit 6usHec-uHHOBanuii. Cama undpoBas TpaHCHOpMAIVs HEIIOCPEHCT-
BEHHO CBfI3aHa ¢ KoHLenToM «VIHpycTpun 4.0», KOTOpasd UTpaeT CYIeCTBEHHYIO POJb
B paspaboTKe CTPATErMy ¥ IOMUTUKA B PA3INIHBIX OPraHM3ALVSX [0 BCEMY MUPY
C LI€JIbI0 VCIIOb30BAHYS IIPENMYIECTB M(POBU3ALNY U COKPALLEHUS COOTBETCTBY-
IOL[X PACXOJIOB.

Lndposas TpanchopManna TpaHCIOPTA ¥ JTOTUCTUKYM — MHOTOIIIAHOBBIN IIPO-
ecc, OXBaTI)IBaIOHH/H‘/JI aBMallVIOHHBbIEC, aBTOMO6I/UII)HI)Ie, JKENIE3HOJOPOXKHDBIE, MOPCKIIE

2 The article was prepared with the support of a grant from the President of the Russian Federation
NSh-5187.2022.2 for state support of leading scientific schools of the Russian Federation within the frame-
work of the topic of the study “Development and justification of the concept, a comprehensive model of the
resolution diagnosis of risks and threats to the security of regional ecosystems and its application technology
based on a digital double”.
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MepeBO3KY, a TakKXXe BCe JIOTUCTUYECKME IIPOLEeCCH
BJIOJIb L[€IIOYKM IOCTaBOK [2, c. 114]. ViccnegoBanus
Y CTaTUCTMKA yKa3bIBAIOT Ha MOJIOXKUTETbHOE BIIUA-
Hile PMHAHCOBBIX U 9KOHOMIYECKIX BBITOI, CBSI3aHHBIX
¢ nudposmusanueit. ViccmenoBarten npenmonaraiT, 4To
BHefIpeHe [{U(PPOBBIX PeLIeHNII B IPOLeCChI, Tpehyio-
e 60pIIoro o6bemMa MHGOPMAN, TTO3BOJISIET CO-
KPAaTUTb BpeMsl BBIIIOTHEHNUS 3aKa3a M CHU3UTH 3aTpa-
Tol [3]. UTO KacaeTCs 9KONOTMYECKUX IPEUMYIIeCTB,
TO, 10 OLleHKaM BcemupHOro skoHOMuyeckoro popyma
(4, c. 7], uudposusarus 6ymeT cioco6cTBOBATb COKpa-
mennio Bbi6pocoB CO, Ha COTHM MU/ITIMOHOB TOHH.
WHucTpyMeHTsl 1MpPOBOTO MOJEINPOBAHUS TPAHC-
MOPTHBIX CUCTEM IO3BONIAIT pa3pabaTeiBaTh Oojee
9KOJIOTMYHbIe TPAHCIIOPTHBIE CPefCTBa, paboTarolue
Ha HeTPaAMLMOHHBIX BUAAX TOIUIMBA, YIPAB/IATD €ro0
BeIOpOCcamu (2, c. 114].

Jlornctuka BHe#psieT Lu(ppoBble MHHOBALIUY MeJ-
JeHHee, 4yeM fpyrue orpacinu. Kak oTMmedanoch Ha
MexyHapoHOM 9KOHOMUYEeCKOM GopyMe, «...9TOT
MeJJICHHBII TeMII BHepeHMs IY(POBBIX TeXHOMTOTUIA
HeceT B cebe OTPOMHBIE PUCKM, KOTOPBIE, €C/IN MX UTHO-
pMpOBaTh, MOTYT CTAaTh MOTEHIINAIBHO KaTacTpodude-
CKMIMU JIa)Ke /IS CAMBIX KPYIIHBIX UTPOKOB B OM3HeCe»
[5,¢c.9].

Hecmortpst Ha 3T0, B HacTOsI1Iee BPeMsI B IOTUCTUKE
HaOJIofaeTCs TeHJeHIMA «K COBMECTHOI JIOTUCTHUKE,
KOTOpasi He MOITIa 6Bl BOSHUKHYTD 6e3 nndpoBusanum
u undposoit Tpanchopmanuu [6, c. 389]. Ilpumene-
HIe KoHLenTa «VHAycTpun 4.0» B IOTMCTIUKE HA3bIBa-
10T JIoructukoit 4.0. ITo ounenkam MCIVI33 HMNY BIII3,
yudposas Tpanchopmalus 06eCIeynT JOMOTHUTEb-
HBIII pOCT IPOMU3BOAUTENBHOCTY TPYAA Ha TPAHCIIOPTe
u B moructuke Ha 20,04% mo 2030 1. [2, c. 114].

JanHas paboTa cTaBUT Iepef 060t LeNbIo U3yye-
HIfe MeX/[YHaPOJHOTO aKa/leMIIeCKOTO OIIbITA, CBA3AH-
HOTO C BBISIB/IEHNEM PVCKOB B JIOTUCTUYECKOII cdepe,
a TaxoKke 00yCIOB/IMBAeT UCIIOIb30BaHNe KoHIlenTa Jlo-
ructuky 4.0 Kak crnoco6a MMHUMMSBALUN ITUX PUCKOB.
OO6BeKT MccnenoBanys — JIOTUCTHUKA U YIIpaBIeHue Lie-
MU IOCTABOK, IPEMET — PUCK-MEHEIKMEHT B J10-
TUCTHKE.

1. Jloructuka v ynpasneHuve uenamMu
NnocTaBoK: onpeAeneHua U TeHAeHLUUN
Yrobbl cHenaTh uccnenoBanme 6omee coKycupoBaH-
HBIM, He06X0MMO 0603HAYUTh OCHOBHbIE OIIpefesie-
HNA JTOTUCTUKU N praBHeHI/IH oernaMm ImoCTaBOK, OC-
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HOBHbBIE KOHIIEIIIIUY U TeHmeHImu. YToOBI Cienarb 910
UCCIeioBaHMe MTPAKTUYECKN SICHBIM 1 UCIIOTh30BaTh
B JJaJIbHelI1IeM, HeOOXOAMMO 0OPaTUTLCS K HEKOTOPBIM
0030paM IUTepaTypsl, BHIIIOTHEHHBIM B 3TOJ 00/IaCTIL.

Kax m3BecTHO, TOIrMCTUKOI HA3bIBAIOT HEKOTOPHIE
olepanum, CBsI3aHHbIEe C (PU3NIECKON TPAHCIIOPTUPOB-
KOJ1 pas/IMIHbIX TOBAPOB, @ TAKXKe TO, YTO VIMEET OTHO-
IIeHNe K «CKTaJUPOBAHUI0» — HATPUMeEpP, XPaHeHe
Ipy30B. B HacToOsAIee BpeMs COBPEMEHHBIMU UCCTIERO-
BaTe/IsIMU TIPefiCTaBIeHO MHOXECTBO ee ONpele/e NI,
B COOTBETCTBUM C KOTOPBIMU ¥ (POPMUPYETCs JaHHAS
00671aCTh MCCIENOBAHMIAL.

C yenpio popmmpoBanus 60jee TOYHBIX TEOPETH-
YeCKMX PaMOK OBIIM CO3aHbl CpaBHUTENbHbIE TAOIM-
1B J7Is1 M3y4eHVsI Pas/IMyYHbIX OIpeelleH NIt TOTUCTUKY
U YIIpaB/IeHMs LeIsIMM TOCTaBOK (Tabm. 1 u 2).

Taxkum 06pasoM, B COOTBETCTBUU C pe3y/IbTaTaMu,
[pefCTaBIeHHBIMN B Tab/. 1, onpenenenue «Jlorucru-
Ka» BKJIIOYaeT B ce0s1 He TONIbKO IUVITAHMPOBAHME U BbI-
nonHeHre Gpu3nYecKol TPAaHCIOPTUPOBKU TOBAPOB,
HO M BCe IIPOLIeCCHl M YCIIYTH, CBA3aHHble ¢ Heil. Ecu
00paTUTHCA K PACUIMPEHHOMY OIIpeNe/IeHNUIO, TOTUCTI-
Ka He IPOCTO BK/IIOYAET B Ce0s1 KOHKPETHbIE TOTUCTH-
JecKue KOMIIAHUM JI/IsI BBIITOTTHEHYsI BCEX YCIIYT, OHA Ka-
CaeTcs ropasyo GOBIIETO KOMMIECTBA UTPOKOB.

MO>XXHO CKa3aTb, YTO «CYLIECTBYET JOBOJIBLHO y3-
Kas TOYKa 3peHMsi, KOTOpas OrpaHNYMBaeT JTOTYCTUKY
TPAHCIOPTUPOBKOI U XpaHeHMeM (U3NIECKNX TOBa-
poB (MaTepmanbHas JTOTUCTUKA), U OOee MMPOKas
TOYKa 3peHUs1, KOTOpasi BKIIOYaeT HeMaTepuaabHble
TOBapBI (YCIyTH), pacCMaTpUBaeT CMEXHBIE IIPOIIECChI
u pacupser cepy AeilcTBUA Ha APYrye KOMIaHUU
B CETH CIIpOca ¥ IpemioxeHus» [9, c. 114]. B pannom
MICCTIeROBAHMM MBI OyZieM UCIIONb30BaTh BTOpOe, 6oree
IIPOKOE OIpefieeHue.

Kak BupHO 13 Tab71. 2, OIpeneeHre yipasaeHus Le-
ISIMM [TOCTABOK BKJIIOYAeT B Ce0s1 pacIIypeHHOe oIpe-
nenenue noructuku. Kpome toro, atTa Touka 3peHus
YYUTBIBAET y4acTye Pas/IM4YHbIX KOMIIAHUI B IIpOLiec-
ce. IIpencraBisieTcs BaXXHBIM YTOYHUTH KOMIIOHEHTBI
CaMOI TOTUCTUKIA:

o MaTepua/IbHbIN IOTOK;

o UMH(OPMAIVMOHHBII IIOTOK;

o (muancoBbI TOTOK [15, . 144].

[TpaBunbHOE yIpaBeHMe STUMU OTOKAMU B CO-
BOKYITHOCTY II0O3BOJIAE€T KOMIIAHUIM JOCTUYDb OONb-
X KOHKYPEHTHDIX IIPEVMYIIECTB 3a CUeT CHIDKEHMs
COOTBETCTBYIOIIUX 3aTPAT M MUHUMU3AL[UU PUCKOB.
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Ta6muua 1. CpaBunTensHas Tabnnua onpenenennii noustust “Logistics” B mccnemoBanmsx

Table 1. Comparative table of definitions of “Logistics” in the studies

WccnepoBanue Onpegenexue

Lummus et al. (2001)

«[pAMOI1 1 06paTHLIN MOTOK ¥ XpaHEHVe TOBAPOB B LIEN MOCTABOK OT MecTa Npov3BoACTBa A0 MecTa

noTpebneHus, obecreumBaeMble GDMHAHCOBLIMU OMepaLmaAMm 1 HdopMaLmen» (8, c. 429]

Hanne and Dornberger (2017)

<<r|J'IaHVIpOBaHl/Ie W BbINoJ/IHeHNE I'IepeMeLLleHVIIZ MaTepuanos B NPOCTPAHCTBE, BpEMEHW U KoNindecTBe 0T

3aKyMK1 MaTepranos, HeobXOAVMMbIX 471A MPOU3BOACTBA, Yepe3 XpaHeHVe MaTepuasos, NPOMEMHYTOUHbIX
MPOAYKTOB M MOTOBOW NMPOAYKLMM 0 GM3NYEeCKOro pacnpeaeneHns cpeam notpebuteneins [9, c. 145]

Christopher (2010)

«[poLiecc cTpaTernyeckoro yrpaBneHna 3aKyrnkamu, nepeMeLLieHeM 1 XxpaHeHeM MaTepuarnoB, AeTa-

NeN 1 roTOBOW NPOoAYKLMK (M COOTBETCTBYIOLLMMM MHGOPMALIMOHHEIMM MOTOKaMM) Yepes opraHM3aLmio
1 ee MapKeTMHIoBbIe KaHaslbl TaKM 06pa30oM, YTOBb! MaKCMMI3MPOBATL TEKYLLYIO 1 ByAYLLYIO MPUBLIIL-
HOCTb 32 CHYET 3KOHOMUYECKM 3G DEKTUBHOMO BBINONHEHWA 3aKa3oB» [10, ¢. 19]

Lambert (2008)

«[poLiecc NnaHMpoBaHKA, peanu3aaLmi 1 KOHTPonA 3GGEKTUBHOMD, 3KOHOMUYECKM LIeNecoobpasHoro

MOTOKA W XpaHeHWsA TOBapOB, YTy U COOTBETCTBYIOLLEN MHOOPMaLMM OT TOUKM NMPOM3BOACTBA [0 TOUKM
noTpebeHnA C Liefbio COOTBETCTBMA TpeboBaHWAM KneHToB» [11, c. 110]

Tudor (2012)

«[pouecc pa3paboTku, BHeApeHUsa 1 yrpaB/eHns 3GpGerTYBHLIM NOTOKOM MaTepuarnos, nonydabpu-

KaTOB W FOTOBOW MPOAYKLMM 11 CBA3AHHOM C HAMW MHPOPMaLIMK OT MeCTa MPOUCXOHAEHNA, Ha MecTe
C HaMepeHVeM yOOBETBOPUTL OMUOAHUA KMEHTOB [12, . 25]

Ta6muua 2. CpaBHnTenbHas Tabnnna onpenerennii noustusa “Supply Chain Management” B nccregoBaHmsax

Table 2. Comparative table of definitions of “Supply Chain Management” in the studies

Wccneposanue Onpegenexve

Cooper and Ellram (1993)

«MHTeraTVIBHaH ¢VIJ'IOCO¢I/IF| ynpasneHna 06LLIMM MOTOKOM KaHana pacnpefeneHna oT NocTaBLLMKa 00

KOHeYHoro noTpebutensa» [13, c. 14]

Harland (1996)

«VnpaBneHme CeTbi0 B3aMMOCBA3aHHbIX I'Ipe,DI'IpI/IHTI/Iﬁ, Yy4aCTBYIOLLMX B KOHEYHOM NpeaocTaBneHnn

NaKEeToB MPOAYKTOB W YCNYT, HEOBXOAMMBIX KOHEYHBIM KIMeHTaM» [14, c. 70]

Hanne and Dornberger (2017)

«nﬂaHMpOBaHME nynpaeneHne BceMn BUOaMK [eATeSIbHOCTH, CBA3aHHBIMK C MOMCKOM MNoCTaBLUN-

KOB 1 3aKyTKaMu, KOHBEPCUE 1 BCEMU BUAAMM JEATENbHOCTM MO YrPaBIeHMIO IOMUCTUKON. BarkHo
OTMETUTb, YTO OHa TaKMKe BRIOUYAeT KOOPAMHALMIO 1 COTPYAHMYECTBO C MapTHEPaMM Mo KaHany cbbiTa,
KOTOPLIMM MOTYT BbITb MOCTABLLMKM, MOCPEAHMKM, CTOPOHHME MOCTaBLUMKM YCAYT U KAMeHTbI» [9, ¢. 146]

,[[}IFI 9TOT0 MOTYT IIPUMEHATDHCA pa3/INMIHbIE€ IIPAKTUKM,
METObI, ITOAXOAbI I TEXHOJIOTUMN.

2. PUCK-MeHeO)»XMeHT B NNOrMcTuke
M LlenAxX NocTaBoK

B HacrosAmee BpeMaA pasnu4HbIe MHTETPUPOBAHHBIE
IT-cucTeMBl MCIONMB3YIOTCA COBPEMEHHBIMM KOMIIa-
HUSAMMU [JIA pellleHNs BOIIPOCOB 3arPy3KM TPaHCIIOPT-
HBIX CPe[iCTB ¥ IVTAHMPOBAHMA ONTUMAJIbHBIX Map-
HIPYTOB, 0COOEHHO B OTPAC/IM TPY30IEPEBO30K. ITO
MHTEPECHO IS U3Y4eHNA, TaK KaK B HacTosllee Bpe-
Ms HabTofaeTcsa OCHOBHAS TEHJEHINA K COBMECTHO
TIOTUCTUKE U3-32 MHOXKECTBA UI'POKOB M 3a4aCTyI0 UX
PasIMYHbIX POJIEil B 9TOM CeIMeHTe PbIHKA, HO 00IIuX
1e/Ieil — CHIVDKEHUA TPAaHCIOPTHBIX PACXONOB, TaK KaK

OHI, TIO JaHHBIM [16], olleHuBaroTca moutu B 40% oT
BCeX PacXofoB Ha JIOTUCTHUKY [6, c. 396; 7, c. 264].

B HacTosmelt paboTe ynpasieHne PUCKAMU Lieln
ITOCTaBOK PaCCMaTPUBAETCS KAK MPOIECC, CIOCOHCT-
BYIOLIVI JOCTVKEHUIO 1Lie/lell YIIpaB/leHusA HelsAMHI Mo-
CTaBOK. B 9TOM cMbICTIe yIIpaB/ieHle pUCKaMU ABJAeTCA
«HEOTheMJIeMOIl 4acTbIO YIIpaBleHNUs LeMAMI I10CTa-
BOK» [17, c. 56]. B oTHOLIEHNN Pas/IMYHBIX Lie/Ieil e
IIOCTaBOK, PAaCCMOTPEHHBIX BBIIIE, IT0/IE3HO TOHMMATh
PUCK KaK MHOTOIPaHHOE SIBJICHUE.

C TOYKM 3peHNsI HEIPEePBIBHOCTU OM3HECA U KpM-
3MICHOTO YIIpaBJIeHNA IjeI0YKa MOCTaBOK yIIpaBIeHNue
pUCKaMM — 3TO MHTETrpUpPOBaHHBIN MOAXON K YIpaB-
JIEHUIO TI0 BCell LleloYKe C I[e/IbI0 YIIPaBIeHUS «IIOJ-
BEP)KEHHOCTBIO CEepPbe3HBIM HapyLIEHMAM OM3Heca,
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BO3HUKAIOIIVM 13-32 PUCKOB BHYTPU LIeIN IIOCTABOK,
a TaK)Ke PUCKOB, BHEIIHNX II0 OTHOLICHNIO K IIeIN I10-
CTaBOK». B 3TOM CMBbIC/Ie LieTbIo YIIpaBIeHNs PUCKaMU
B I[eTI0YKe IIOCTABOK SBJIAETCSA «CIIOCOOHOCTD OBICTPO
pearnpoBaTh, YTOOBI 06€CIenTh HEIPEPBIBHOCTD» [6,
c. 406].

C ToukM 3peHNUsA yHpaBleHNUA pemyTanmei [18,
c. 19] opranmsanuy ynpasysAIoT U CHVDKAIOT PUCK IIPO-
TUB COOBITMII, KOTOPbIe MOTYT HMOBIMATb Ha VMUK
KOMIIaHUM B BOCTIPUATUY 33/ HTEPECOBAHHBIX CTOPOH.
JIpyras mepcrekTuBa OpMeHTUPOBaHA Ha [OCTIDKEHIE
L[e/I HaJeXXHOCTH, @ TaKXKe Ha [JOCTIDKEHMe HauIyd-
IIeT0 KOMIIPOMUCCA MeX/[y KOHTPO/IeM KadecTBa (I1o-
CpefCTBOM MHCIIEKIMII) ¥ CAMOKOHTPOJIEM IIpoliecca.
B 3ToM KOHTEKCTe yIpaBlieHUe PYCKaMU IIeIy I10CTa-
BOK — 9TO IPOL[eCC, HAIIPaBJICHHBII Ha CHIDKEHME BCeX
OTK/IOHEHNIT OT HOPMa/IbHOTO MM OXKMIAEMOTO YPOB-
Hsl, Tle 9aCTO MCIIOIb3YIOTCS MIOAXOM ¥ MHCTPYMEHTHI
«IlecTnb curm» [19].

Jpyrue moaxoppl K yIpaBlIeHNIO PUCKaMy, BO3HU-
KalOIIMMI B IEMAX OCTaBOK, IPE/IIOIaraioT:

+ KOHKpETHBIe YPOBHU OpPTaHU3aLNy Liemell MoCcTa-
BOK, Takue Kak ¢pusudecknit, puHaHCOBDI, nHOpMA-
IMOHHBIN 1 MHHOBALIMIOHHBIN;

o KOHKPETHBIE CHCTEMBI BHYTPU U BHE LIeIIN, TaKue
KaK MH(POPMaIVIOHHAS CUCTEMa;

+ KOHKPETHBIII IPOEKT, LIe/IbI0 KOTOPOTO SBIACTCS
BBIABJICHNE U YIPaBIeHNe PUCKAMHU, YIPOXKAIOMUMU
ycmexy mpoekra [20, c. 385].

V3 sToro xpaTkoro o63opa cienyer, 4TO yIpaBiIe-
Hle PUCKaMM IeMOYKM IIOCTaBOK MOXXHO Pe3l0MMPO-
BaTh KakK «..MIeHTU(PUKALNIO Y YIpaBIeHNe PUCKAMU
B IIeIV NTOCTABOK, BBIABJICHNE IIOCPENCTBOM CKOOPJH-
HMPOBAHHOTO ITOIXOfia CPEMIY YIACTHUKOB LIeNH MOCTa-
BOK» [21, c. 201], uT06BI MOAEP)KATh LeNb IIOCTABOK
B TOCTVDKEHUM ee 1IeJIe.

Yro kacaeTcs OLEHKV PUCKOB B IIEIAX IOCTABOK,
IPUOPUTHU3ALNS Lie/ell IIeIOYKY IOCTaBOK MMeeT Bax-
HOe 3HaYeHMe J/IA BBIAB/ICHUA PUCKOB, KOTOPbIE MOTYT
HOB/MATD Ha JOCTVDKEHME STHX IieTell.

Hanpumep, ¢ puHAHCOBOI TOUYKY 3pEHMs YIPaB-
JIeHUe PUCKaMU, BO3HUKAOIVMY B LIeIAX IOCTaBOK,
BKJIIO4YaeT B cebst yIpaBjieHue KOneOaHUAMN AeHeX-
HBIX [IOTOKOB, IOABJIAIVMICA B pe3yabTaTe oIlepa-
IIVIOHHOJI IesITeNIbHOCTH. bomee TOro, ¢ TOUKM 3peHMms
KOPHOPAaTUBHOTO YIPaBIeHUA PYKOBOACTBO JJO/DKHO
KOHTPONMPOBATh 9P PeKTUBHOCTb U Pe3yTbTaTUB-
HOCTb OIlepalnii LETOYKM IOCTAaBOK C LieJbio obecrre-
YJTh, YTOOBI YPOBEHb PUCKA B 9TUX 0OIACTAX HAXO-
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AWICA B Hpefienax I106aabHO TONMEPaHTHOCTH KOM-
IIaHUM K pUCKy [22, c. 15].

[TocKOMbKY ceroiHsl OCHOBHOI! TeH/IeHIINell BO BCeX
CerMEeHTaX JIOTMCTUKMU SBJIAETCSA «COBMECTHAsA JIOTH-
CTMKa» C LIMPOKMUM ncnonb3oBanuem IT-cucreM, oHa
He MOI/Ia BOSHUKHYTb 0e3 JpYyroil 3HaYMTe/lIbHOI TeH-
TeHIVM B COBPEMEHHOI SKOHOMUKe, IM(poBM3anum
u nudposoii Tpanchopmanyy, B HarpasaeHuu Indus-
try 4.0 [5, c. 12].

3. BHegpeHue Jloructuku 4.0. Mogenu
3pesiocTM KOMMaHun

WccnenoBanne, npefcTaBaeHHOE Ha BceMIpHOM 9KOHO-
MudeckoM ¢opyme [5, c. 12], oTMeuaer, 4TO «JIOTUCTU-
Ka BHefipsieT LupoBble MHHOBALUY MeJIeHHee, YeM
Apyrue oTpaciu. TOT MeATIeHHBII TeMII BHELPEHNS
[POBBIX TEXHOMOTHUI HeceT B cebe OrpOMHbIe PUCKI,
KOTOpbI€, eC/IU UX UTHOPUPOBATh, MOIYT CTAaTh OTEH-
[[Ma/IbHO KaTacTPOUIECKIMH AaXke AJISI CAMBIX KPYII-
HBIX UTPOKOB B 9TOM Ou3Hece». [loaToMy mpepcrasis-
eTCs1 LIeHHBIM M3Y4YUTb, KaKyie TeXHOMIOTUH U CIIOCOODI
UX BHe[PEHMS] MOTYT OBITb OCHOBHBIMIU (PaKTOpamu
[OTEHIMATbHOTO YBENNYEHNsI TEMIIOB POCTA U CpeX-
CTBaMM MMHUMM3AL[UY COIYTCTBYIOIINX PUCKOB. [lis
pelIeHNs TUX BOIPOCOB GBI TPOBEMIEH IIOVCK O KITI0-
4YeBBbIM C/IOBaM C UCIOAb30BaHMeM 0a3 JaHHbBIX LINTH-
poBanus Scopus u Web of Science.

[Tocne copTupoBKM ¥ PUIBTPALUM PE3yIbTATOB
HECKO/IbKO He[JaBHO ONyO/IMKOBAHHBIX HAYYHBIX PabOT
MOYXHO CYMTATh OCHOBOIT st 0630pa KoHwenunu Jlo-
ructuku 4.0: Barreto et al. [23], Kayikci [24], Glistau
and Machado [25], Oleskow-Sztapka and Stachowiak
[26], a Taxoxe World Economic Forum [5].

Insa Hayasa HEOOXOMMMO BBISICHUTD, YTO O3HAYAET
koHLenuusA Jlornctuknu 4.0. boina cocrasneHa cpaBHU-
Te/IbHAs TAO/MNIIA MEXKY BBIIIEYIIOMSIHY TBIMU UCCIIENO-
BaTeNnbCcKUMU pabotamu (Tabi. 4).

Kak BupmHO U3 Tabn. 4, misa mapagurmsl Jlornctu-
Kyt 4.0 MCHONB3YIOTCA pa3MyYHble Ha3BaHUsA, HAIIPU-
Mep, LIudposas noructrka, Ymuas norucruka. Kayikei
[24] He TmpefCcTaBNUI KOHLEMINIO HANPSIMYIO, AaB €Il
oIpereneHye, HO OOBACHUI IIECTh OCHOBHBIX Xapak-
TEPUCTUK: COTPYAHUYECTBO, CBsI3b, aJANTUBHOCTS,
MHTETpauysi, aBTOHOMHOE yIIpaBjieHle ¥ KOTHUTUB-
Hoe yny4lieHue. Barreto et al. [23] ucnonb3oBanu Te
JKe CXeMBI IJIs OTIpefe/ieHNs IOHATIA, YTO U B 6oree
nosgaeMm uccnegosanun Kayikei [24], n Taxke HasbIBa-
mu Jloructuky 4.0 «YMHOI norucTukoit». OgHaKo oHM
moaBepriauch Kputuke co cropousl Oleskow-Sztapka
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Ta6nuua 3. KonnmuecTBo HepUIbTPOBAaHHBIX MYOIMKALIMII B 6a3ax JaHHBIX BUTHpoBaHus Scopus u Web of Science

10 KTIO4Y€BbIM CIIOBaAM

Table 3. Number of unfiltered publications in the Scopus and Web of Science citation databases by keywords

KnioyeBoit 3anpoc Scopus, KoJl.
Logistics 4.0 4173
Digital Transformation Logistics 139

u Stachowiak [26], koTopble ykasany Ha He6OMbIIYIO,
HO PEeIIAONIYI0 PasHULY MEXKAY KOHLIETIIMAMY « YMHAsI
JIorucTUKa» 1 «Jlormctmka 4.0».

Web of Science, Kon.
4411
68

peHHMe IIPOL[ecChl B LENAX MIOCTABOK)». TeXHM4ecKue
MHCTPYMEHTBI ObUIN IINPOKO 06bsicHeHBI Barreto et al.
[23], OHU COCTOAT U3 CIEAYIOMMNX KOMIIOHEHTOB:

Taxxke, kak u Barreto et al. [23] u Kayikci [24], * IUTAaHMPOBAaHINE PECYPCOB;
Oleskow-Szlapka u Stachowiak [26] npepcraBunu u o CKCTeMbl yrpaBieHus cknagom (WMS);
TOTIONTHUTENBHO PACIIMPUIN [[BA OCHOBHBIX aCIIeKTa « cucTeMsbl yrpasneHus rpancnoproM (TMS);
BHegpenus Jloructuky 4.0 Ha IpegUpUATUN: «IIPOLIeC- * VHTe/IeKTya/IbHble TpaHcrmopTHble cucteMsl (ITS);
CYaJIbHBII (IIPOLIeCCHI el IIOCTABOK ABIAITCA Ipef- « nHpOpMaLMOHHAsI 6€30IaCHOCTb.

MeToM penictuit Jloructuku 4.0) u rexandeckuin (MH- OueBuaHO, 4TO BCe IM(pOBbIe MHUIIMATUBBI He

CTPYMEHTDBI ¥ TEXHOJIOIUMN, IIOAAEPKMBAIOIINE BHYT- MOTYyT 6BITH TIPpUHATBI BCEMU JIOTUCTUYECKNMU KOM-

Ta6mmua 4. CpaBHuTenbHasA Tabnua onpenerennii Jloructuku 4.0 B pa3HbIX MCTOYHMKAX
Table 4. Comparison table of Logistics 4.0 definition in the papers

WUccnepoBaHune Logistics 4.0

Barreto et al. (2017) «...COMETaHMe UCMOSb30BaHNA NTOMUCTUKN C MHHOBaLMAMM 1 MPpUIOHeHNAMI, JobaBnaemsiMmn CPS.
Jloructvika 4.0 cBA3aHa € TeMU XKe YCIoBUAMM, YTO 1 “YMHbIe ycryrn” n “YMHble MpoayKThl”. Mbl JOMHKHbI
CUMTaTb, YTO TEXHONOMMYECKUI NOAX0M, UCTOMb3yeMblld ANA onpeaeneHna “YMHbIX NPoayKToB” U “YMHbIX

yenyr”, Ucnonb3yeTca AN onpeaeneHna “YMHoOM NorncTukm» [23, ¢. 1246]

Kayikci (2018) He ynoMnHaeTca HanpAMyio, MCNonb3yeTcA TEPMUH «LiMdpoBasn NOrMcTUKay.

«LIndposm3aLmA B NOMMCTUKE OCHOBLIBAETCA Ha LLECTU XapaKTepUCTUKaX: KoomepaLnm, CBA3HOCTY,
aAanTUBHOCTW, VHTErpaLym, aBBTOHOMHOM YrPaBiEHM Y KOTHUTVIBHOM COBEPLLEHCTBOBaHMM. [TonHoe
BHeLpeHe LIMPOKOro CreKTpa LMGPOBLIX TEXHOMOMMI, TaKUX Kak MOBWbHbIE 1 061auHble, CEHCOpbI,
[A0MOsIHeHHaA peanbHoCTb, TpexmepHan (3D) nevatb, aHanMTVKa AaHHbIX, [oT v Apyrue, B norncTuye-
CKUX MpoLieccax 0becreyrBaeT: MHTErpUPOBaHHbIE CUCTEMBI MNIAHMPOBAHMWA U UCTOSTHEHWA, OrUCTUYE-
CKYI0 BUOMMOCTb, aBTOHOMHYIO JIOTUCTUKY, YMHbIE 3aKYMKM 1 CKNaaMpoBaHue, yripassieHre 3anacHsIMm1

YaCTAMU M NMPOABUHYTYI0 aHaNUTURY» [24, . 784]

«Onpepenenua Jlornctukm 4.0 pacnibiBYaThl, MOCKONBbKY KOHLIeNUMA He ABNAETCA 0AHOPOAHON. OHM
(OKYCMPYIOTCA Ha YrpaBeHM NMOTOKaMM 60SIbLLIMX 06bEMOB AaHHbBIX 1 MHTErpaLmn AeLleHTpanM3oBaH-
HbIX CITOMHBIX cncTeM» [26, c. 771].

«C onepaunoHHol TOUKM 3peHunsA cocTosAHWe JTorneTukm 4.0 NpefcTaBneHo B oTHeTax nccnegosatess-
CKMX LEHTPOB M MOCTaBLUMKOB NOMMCTUYECKMX yCnyr» [26, c. 771].

«Onpegenenue JlorncTukm 4.0 coyeTaeT B cebe ABa acreKTa: npoLeccyabHbIi (MpoLeccs Lienen
MOCTaBOK ABNAIOTCA MPeaMeToM AelcTBUM JTorvcTUKM 4.0) 1 TeXHUYECKUIA (MHCTPYMEHTLI 1 TEXHOMOM N,
noaaepHvBatoLLMe BHyTPEHHWE NpoLecchl B LENAX NocTaBok)» [26, c. 772].

«JlorvcTuKa 4.0 urpaeT Ty e posib B yrpaBieHnM Lienamm NocTaBokK, vto n MiHayctpma 4.0 onAa cospe-
MEHHbIX MPOV3BOACTBEHHbIX NMPEANPUATUIIA, U B CNeKTpe peLueHuit MHaycTpum 4.0 YacTo HasbiBaeTcA
YMHO NIOMUCTUKOWM, YNpaBieHneM NorucTUKON M yrpaBneHreM LiensamMm NocTaBok» [26, c. 772].
«...orpeaeneHve “YMHasA norucTuka” npegnosiaraeT, YTo onpeaesieHHbIN YpoBEeHb TEXHOMOMMYeCcKo-

o pasBUTUA ABAETCA BPEMEHHbIM, MO3TOMY OHO He ABNAETCA TOUHLIM OTpaeHneM JlorncTmkm 4.0,
KoTopas TpebyeT AOMNONHUTEBEHOMO OMpPeaesieHHOMO YPOBHSA TEXHOMOMMYECKOro PasBUTHA, BHeApeH!s
pErynApHbIX TEXHONOMMYECKMX M3MEHEHWI MO OTHOLLEHMIO K 06A3aTe/bHbIM B HACTOfALLIee BPeMs CTaH-
napTam 1 Metofdam» [26, c. 773]

Oleskdow-Sztapka and Stachowiak
(2019)
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MIaHMAMU U3-32 BBICOKOJ CeTMEHTAIY OTPaciy U ee
IIMPOKON fe3VHTerpanuu. TeXHONMOIrUM U MOJXOJ b
K YIIpaBJIEHMIO HECKOTbKO OTINYAIOTCA B KXKTON U3
koMmnauui. IToaToMy npencTaBisAeTcsl BaXKHBIM KJIac-
CUPUIMPOBATh PELIEHMsI 10 CErMEHTaM JIOTMCTHUKI,
Hampumep, TeMbl ¥ nHULMatuBsl Jlornctuku 4.0 pns
Ipy30nepeBO30K, TeMbl ¥ MHMLMATUBEI Jloructuku 4.0
IJI1 MOPCKOTO TPAaHCHOPTa U T. I. DTa 06/1acThb ellje He
npopaboTaHa, I03TOMY eCTb IIOTEHIVAJI I IPEACTOS -
IIETO VICCIIeJOBaHMSL.

B nenom Texyiee cocrosuue Jloructuku 4.0 6s110
npencrasreno Oleskow-Sztapka n Stachowiak [26], mo-
CKOJIbKY OHU 0600II/II COBPEMEHHBIE TaHHBIE B CBOEIL
pabore. VccnenoBare 0TMEYAIOT, YTO «MOJIENb 3pesio-
CTV» MOXKHO pacCMaTpMBaTh KaK 3HAUMTE/NTbHBI 1I1ar Ha
nyTu K Jloructuxke 4.0, o 3Toit Mpu4MHe NpeACTaBA-
eTCsl HeOOXOAMMBIM U3YYNUTh PasBUTHUE «MOJE/Ie 3pe-
noctu» B 3TOM 06mactu. Kak sassBuim B cBoeM muccneno-
Bauuu Oleskow-Szlapka u Stachowiak [26], «3Has, rae
KOMIIaHUY HaXOJATCSA CETOJHA, OHM MOTYT JIETKO HallTU
CBOIO OYAYILYIO Lie/Ib — U TO, KaK OHU TY/a IOMafyT».
Ounenka 3penoctu Jlornctuku 4.0 TOMOXKeT BU3YaIN-
31M[pOBaTh IIyThb KOMIIAHMII BIlepef ¥ ONpefeNnnTh Ipu-
OPUTETHI /I YIy4IIeHN IIPOLIeCCOB U, KaK C/IefCTBIe,
YMeHBIIICHNUA PYCKOB.

3HaYMTENbHBIM IIaroM B pa3paboTke Mojerneii
1u¢ppoBoil TpaHcPOpMaLUYU ABAAETCSA CIOCOOHOCTD
U3MEpPUTDb TEKYLINI YpOoBeHb BHefpeHus Jlormctukm
4.0 KOMIIAaHUAMIY, IYTOOBI aJIeKBATHO K HEMY ITOTOMTIL.
Vccnepoanne Oleskow-Sztapka u Stachowiak [24] sB-
JIseTCA MOC/EeHUM B JAHHON 06macTu 1 oObequusaeT
B cebe mpenbiyne HapaboTku. VccinepoBaTenn co-
CTaBUIM 0030p MUTEPATYPHI IO 3TON TeMe, IPOBETN
IpefBapUTeNIbHbIE MUHTEPBBIO U IPEIOKNU/IN TEOPETH-
YyecKue ypoBHM Mogeneit spenoctu Jloructuku 4.0. Tem
He MeHee IPEefCTAB/IAETCs BaXXHBIM U3YYUTb 06Ine
MeTONIBI pa3paboTKU MOJe/Ieli 3pe/IoCTH, a TaKkXe UX
CBSA3b C KOHKPETHBIMY OM3HeC-IIPOL[ecCaMy U TeXHOIO-
TUMYeCKMMU MHCTPYMEHTaMM, YTOOBI BBIABUHYTD IIpef-
JIO>KEHVSI OTHOCUTETIbHO BATMIHOCTY METOZOB MOJE/IN
Oleskow-Sztapka n Stachowiak [24], a Takxe mpyrux
HaliIeHHbIX MOJIETIENA.

YunTeiBasg Mojenb, mpepnoxeHHylo Asdecker
n Felch [27] mns mporeccoB ucxopsieit TOTUCTH-
K}, 0COOEHHO M/ IPOU3BOJCTBEHHBIX KOMIIaHMNIA,
Oleskow-Sztapka n Stachowiak cobuparorcs npemo-
JKUTD ellle OfHY MOJie/Ib, COOTBETCTBYIOLIYIO IIapajiurme
Jlornctukm 4.0. B cBoeil HemaBHEN cTaThe, 0Hy6m/u<o—
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BaHHOII B 2018 I., TOYTU OTHOBPEMEHHO CO CTaTbell As-
decker u Felch [27], aBTOpBI YKa3anu Ha KOTHUTUBHBIIA
npo6er, CBA3aHHBII C OTCYTCTBIMEM UCCIIETOBAHMIL, Ka-
caromuxcs Moferneit sapenoctu Jloructuxu 4.0.

Oleskow-Szlapka u Stachowiak [24] B cBoem uccie-
TOBaHUY MIPOBEIN ONPOC CPpeAM MOTbCKUX KOMIIaHUI,
[IPeOCTAB/LIIOUX IOTUCTUYECKIE YCIyTH, paboTaro-
MIUX KaK BHYTPY CTPaHbl, TaK ¥ Ha MEXJyHapOLHOM
YpOBHe, JOKa3aB BbICOKYIO OCBEJOMIEHHOCTb O Jlornu-
ctuke 4.0, a Taxoke nmapagurme Mugycrpun 4.0, u mpu-
I/TA K BBIBOJY, 4YTO «...CYIECTBYET 3HAYMTE/NbHBIIl IIPO-
6er 1 He0OOXOAMMOCTD PACIIPOCTPAHEHNsT SHAHWIL I VIC-
ClIeJOBaHMIl B 3TOI oOmacTu» 26, c. 781].

3aKno4yeHue

B 31011 cTaThe OblIa paccMoTpeHa mapagurma Jloru-
ctuky 4.0. bbina noATBEp>KAEeHa IPUMEHNMOCTD KOH-
LleTITa C L[e/IbI0 YBeNMYEHNA TeMIIa POCTa JIOTUCTHYe-
CKOJT cdepbl B MUHMMM3AIMY BOSHUKAIOIUX PUCKOB.
BpUT mpoBefieH 0O PHBIL 0630p TUTEPaTyPhl, YTOODI
ONpefenuTh MapaJurMy HaCTONbKO Y€TKO, HACKOIbKO
3TO BO3MOXKHO Ha JaHHBbIN MoMeHT. Ha camoMm ferte,
napagurma Jlornctuxa 4.0 emte He 6pla MCCIeROBaHa
B JOCTATOYHOI CTEIEHN, TOITOMY OBbIZIO BBELIEHO He-
CKO/BbKO ompefenennii. IlockonbKy HemaBHee Mccie-
noBanne Oleskow-Sztapka m Stachowiak [26] xpaTko
06006111/I0 Bce COOTBETCTBYIOIINE JOKAa3aTeIbCTBA OT-
HOCUTeNbHO Napagurmbl Jloructuxu 4.0, mpefcTaBia-
€TCsI BO3MOKHBIM IIPYMEHUTD MPeyIOKEeHHYI0 aBTOPOM
MOJie/Tb Ha NPAKTHKe, N3YUUB OIBIT POCCUIICKIX KOM-
naHuii. «Mojenb 3penocTu» TOTUCTUYECKUX KOMITAaHUI
HaxXofUTCA B CTaiMM aKTUBHOM JOPabOTKM M TpebyeT
HOATBep>KAeHNs Ha 6onplmx o6beMax faHHbIX. OfHa-
KO NpOBeJleHHbIe Ha TeKYLIuil MOMEHT MCCIefOBaHNUA
y>Ke HOATBEPKAAIT MPUMMEHNMOCTb JaHHOI MOJeIN
IJIs U3MEPEHMSA «yPOBHA 3PEIOCTU» KOMITAHMIA U JJIA
TIOCTPOEHNA MapIIPYTa JOITOCPOYHOTO ¥ YCTONYIMBO-
IO Pa3BUTUA.

B nacTosmee BpeMA B TOTUCTUKE U YIPaBIeHUN
LeMAMHU MTOCTABOK MPOCTeKMBAETCA YeTKas TeH/IeH-
LU K «COBMECTHOIT IOTMCTHUKE», KOTOPast MOXKET OBITH
JBOCTUTHYTa TOMIbKO B TeCHON cBA3u ¢ Mngycrpueii 4.0,
VIMeEIIeil OTPOMHOE KOMMYECTBO IPEUMyLecTB. Mbl
TIOKa3aJn, 4YTO caMa JIOTUCTYUKA He SABJIAeTCS OJHOPOJ-
HOJI, TIOCKOJIbKY BK/IIOYaeT B ce0s IIMPOKUIT CIEKTP
nopo6macTeil, HaIpyUMep CKIafMPOBaHMe, TPAHCIOP-
TUPOBKY U T. [I., KOTOpbleé OCHOBAaHbI Ha Pas3/IMYHBIX
yIIpaB/leHYeCKMX TOXONAX M TEXHOIOTHAX.
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JlaHHOe MCClIefoBaHMe MpeACTaBIAeT B3I/IAJ Ha

TaKue KOHIeNThl, Kak Vinpycrpusa 4.0, Jlorucruka 4.0,

Mopemu 3penoctu Jlornctuku 4.0. OHO MOXKeT ObITh UC-

IIO/Ib3OBAHO KaK JIJIAd ,[[aHbHef;[].LII/IX AKaJEMMNYICCKUX UC-

C/IEOBAHMIL, TAK U B OM3HEC-MHUIIMATUBAX.
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AHHOTauuA

B cTaTbe paccMaTpuBaOTCA POJIb ¥ 0COOEHHOCTY IIPOEKTHOTO (pUHAHCHPOBaHMA OOBEKTOB, He-
00XOIMMOCTb HOBBIX MHCTPYMEHTOB U (POPM IIPMBIICYEHVsI MHBECTULIMIL, KOTOPbIE TTO3BOJIVIN
OBl CBA3aTb JONTOBBIe 0053aTe/IbCTBA C peann3yeMbIM IPOeKTOM. VccmenyoTcs puHaHCOBBIE
MICTOYHUKY CTPOUTENBCTBA 0OBEKTOB B PaMKaX rOCYapCTBEHHO-YaCTHOTO TapTHEpCTBa. YCTa-
HOBJIEHO, YTO aKTYaJbHOCTb NpUMEHEHMA MHPPACTPYKTYPHBIX 0OMUranmit IMOATBEpXKAaeTCs
HeJJOCTaTKOM (DMHAHCOBBIX PECYypPCOB /L1 MH(PPACTPYKTYPHBIX IIPOEKTOB, @ TAKKe PaCTYIIUM
PBIHKOM He00:3aTe/IbHOTO IIEHCUOHHOTO cTpaxoBaHusa. OTMeYaeTcs, 4YTO Ha 3aKOHOATeIbHOM
YPOBHe 3aKpeIUIeHBl JIMIIb YCTIOBMA, HeOOXOAMMbIE IS LJe/IeBOTO MCIIONb30BaHMA JJEHEKHBIX
CPENCTB, MOTYy4YEHHBIX OT peanynsalnuy MHPPaCTPYKTYPHBIX 0OMMranmii, u npasuiaa GUHAHCK-
POBaHMA CTPOUTENBCTBA Y PEKOHCTPYKINMM MHPPACTPYKTYPHBIX OOBEKTOB C IPMMEHEHVEM
o6muraumit COII®. OnpeneneHs! Lemy co3ganus MHGPACTPYKTYPHBIX obmranuit. IIpoBenen
aHa/IM3 COOTHOLIECHMA NPUMEHEHNA KPeAUTOB U OOMUraiuii B IpOEKTHOM (PMHAHCHPOBaHUM,
PaccMaTpMBAIOTCA 3TAIBI IPOEKTHOTO (HMHAHCHPOBAHNUA. BBIABIEHbI MYHMIMIIA/IBHBIC LieTIe-
BbIe 1 KOPIIOpaTUBHbIE (OPMBI BHINYCKa MHPPACTPYKTYPHBIX oOmuranuit u chopMynnposa-
HBI OCHOBHBIE yCTIOBMA (pUHaHCHMPOBaHMA MHPPACTPYKTYPHBIX IpoeKToB. OTMedaeTcs, 4TO,
HeCMOTpsI Ha TO YTO MH(QPACTPYKTypHbIe oOmuranym o6/1afial0T HaJe)KHOCTbIO, HeOOXOAMMO
MIOBBIIIATD VX 3AIUTY OT MHQIALMK ¥ 0603HaUYaTh KOHKYPEHTOCIIOCOOHYIO JOXOHOCTD bymar
IO CpaBHeHUI0 ¢ obnuranuamu ¢egepanpHoro 3aiiMa. IIpeaaraloTcs HOMOMTHUTENIbHbIE MEPBI
HOBBILIEHNA IPUBJIEKATETbHOCTY MHQPACTPYKTYpPHOro mpoekra. OTMedaeTcs, YTO Ba>KHBIM
yC/I0BMeM 3aBeplleHN s MHPACTPYKTYPHBIX IIPOEKTOB AB/IAETCA 3P PEeKTUBHOE pacIpefe/eHIe
prckoB U 3¢ (deKTUBHOE yIIpaB/ieHNe MU, B kadyeCTBe OCHOBHBIX PMCKOB BbIABJICHBI (PVMHAHCO-
BbI€ PYCKY, HOJIUTIYECKIE PUCKY M PUCKM OLIEHKMU BBIIIOJTHEHUA MPOEKTa. PUCKM OLieHKU BbI-
HOJTHEHMs IPOEKTa OTHECEHbI K KaTeropuy 06513aTe/IbHOr0 MOHUTOPUHIA 1 KOHTPOJISL, TOCKO/Ib-
Ky B/IMAIOT Ha He3aBepIIEHHOCTb mpoekra. CHopMymmpoBaHbl IpeNMyIecTBa ¥ HEOCTATKA
ITaHHOTO MeXaHN3Ma IPOEKTHOro (GMHAHCHPOBAHUA.

KmoueBble cnoBa: nHGPacTPpyKTypHble OOMUIALMY; TOCYAPCTBEHHO-YaCTHO® MAPTHEPCTBO; KOHIIECCHO-
Hep; KOHIIEIEHT; CIIelNann31pOBaHHOE 00IeCTBO IPOEKTHOrO QMHAHCHMPOBAH; KOHIIECCHOHHO-MHPpa-
CTPYKTYpHbIE OOMMTaLI NI

Ina muruposannsa: Hemaknna T.IO., Yypkuna A.A., ®egoposa I1.A. AHanM3 MPaKTUKY U PUCKNU IIpUMe-
HeHUA MHPPACTPYKTYPHBIX OO/MMralmii Ha phlHKe IpoeKTHoro ¢uHaHcuposanusa // IIpo6neMsl aHanmmsa
pucka. 2022. T. 19. Ne 4. C. 72—81, https://doi.org/10.32686/1812-5220-2022-19-4-72-81
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Abstract

The article discusses the role and features of project financing of facilities, the need for new in-
struments and forms of attracting investments that would allow linking debt obligations with the
project being implemented. Financial sources of construction of facilities within the framework
of public-private partnership are investigated. It has been established that the relevance of the use
of infrastructure bonds is confirmed by the lack of financial resources for infrastructure projects,
as well as the growing market for non-mandatory pension insurance. It is noted that only the con-
ditions necessary for the targeted use of funds received from the sale of infrastructure bonds and
the rules for financing the construction and reconstruction of infrastructure facilities using SOPF
bonds are fixed at the legislative level. The goals of creating infrastructure bonds have been deter-
mined. The analysis of the ratio of the application of loans and bonds in project financing was car-
ried out, the stages of project financing are considered. Municipal targeted and corporate forms of
issuing infrastructure bonds were identified and the main conditions for financing infrastructure
projects were formulated. It is noted that despite the fact that infrastructure bonds are reliable,
it is necessary to increase their protection against inflation and indicate a competitive yield on
securities compared to federal loan bonds. Additional measures are proposed to increase the at-
tractiveness of the infrastructure project. It is noted that an important condition for the comple-
tion of infrastructure projects is the effective distribution of risks and effective management of
them. Financial, political and project assessment risks were identified as the main risks. The latter
are classified as mandatory monitoring and control, since they affect the incompleteness of the
project. The advantages and disadvantages of this project financing mechanism are formulated.

Keywords: infrastructure bonds; public-private partnerships; concessionaire; grantor; specialized project
financing company; concession and infrastructure bonds.
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ITo ouenke BecemupHoro skoHomMmdeckoro popyma, pe-
a/IbHas IOTPEOHOCTD B MHBECTUIVAX B MHPPACTPYKTY-
py B Mupe k 2040 1. coctaBut 97 Tpnu gomn. CIIA, ox-
HaKO 00beM MMPOBBIX MHBECTHUIINIL, COITIACHO IIPOTHO-
3aM, gocturaet nuins 79 Tpnu gown. CHIA. Haubonee
BOCTPeOOBaHBI MHBECTUIIUM B CETMEHTAX JOPOXHOTO
CTPONUTENbCTBA M 3NEKTpO3HepreTuku. Ilo maHHBIM
Bcemupnoro 6anka u Global Infrastructure Hub, rmo-
6anbHBI feUINT CPeACTB, HAIPaB/IsAeMbIX Ha pas-
ButTHe MHOPACTPYKTYpHI, B 2021—2040 IT. COCTaBUT
13 TpnH gomn. CIIIA, 13 KOTOPBIX OKOTIO 625 MIIPH, JOTIL.
CIIA npuxopurcs Ha Poceniol.

Jnsa BoconHeHus feduiyuTa VHBECTULMIL B UH-
bpacTpyKTypHbBIe 06DBEKTH BO3HUKIA MOTPEOHOCTD
HpYBJICYCHN HOBBIX MHCTPYMEHTOB U (pOpM MHBECTH-
UL K y>Ke MMeoInuMcs Ha pMHAHCOBOM pbiHKe. Oco-
0eHHOCTb TaKMX MHCTPYMEHTOB 3aK/II0YAETCS B IPU-
BsI3Ke JOJITOBBIX 005I3aTENBCTB K HEITOCPEACTBEHHO pe-
arm3yeMoMy NpoekTy. OfHIM 13 TaKMX MHCTPYMEHTOB
AB/AeTCA IpoekTHoe ¢puHaHcupoBanue (I1P), mpu xo-
TOPOM IIPOEKTHBIE PUCKY PA3JEAITCA MEXY BCeMU
YYaCTHMKAMU IIPOEKTa, BO3BPAT KPEAUTHBIX CPEfiCTB
¥ OIUIaTa IPOLIEHTOB II0 KPeANUTY OCYLIeCTBIIAOTCA 3a
CYeT CPefCTB, IONy4YaeMbIX B pe3yabTaTe peaan3annn
IPOEKTa, TaK KaK 3aKa3yyMK IIPOeKTa He HeceT TapaH-
TUIHBIX 0053aTe/IbCTB MOTAIIEeHN 3aJOIDKEHHOCTI IO
IPOEKTY.

Tak kak I[I® mpepgmonaraetr puHaHCUpOBaHUE
MHBECTUI[MOHHOTIO NPOEKTa 3a CUYeT OYAYIIUX JOXO-
TOB, KOTOPbIe IPUHECET NMPOEKT, IPMMEHEHNE 3TO-
ro MexaHu3Ma (pMHaHCUPOBAaHUSA B CTPOUTENbCTBE U
yIIpaBIeHUN NPON3BOJACTBEHHBIMU 00beKTaMM 3Ha-
YUTEeNbHO pacmupAeTca. [IoaToMy B crmoXuBuIencs
CUTyalMU HeToCTaTKa (PMHAHCOBBIX PeCYPCOB AJIs UH-
GpacTpyKTypHBIX 00'bEKTOB IIPUBJIEYEHIE IHBECTH-
U Ha OCHOBe MexaHu3Ma [I® cTaHOBUTCA Ba>KHBIM
HaIIpaBJIeHJeM JICIIOTIb30BaHUA KPEUTHBIX PeCypCoB.
Mexanusm I1O B uHGpacTpyKTypHBIe IPOEKTHI Ipef-
HojaraeT aHAeppanTuMHr obmurauuii (MHpaCcTPyK-
TYPHBIX MU NPOEKTHBIX), GUHAHCUPYIOLUINUX NIPO-
€KT, CBA3AHHDbIN C CO3JaHMEM UMM PEKOHCTPYKIMEN
00beKTa, KOTOPBII COITIACHO 3aKOHY O KOHI[eCCHUAX
(mpepycMaTpuBaeTcs KOHIIECCOHHOE COIJIAIleHMe
MeXJy IpaBoobiafaTeneM 1 monb3oBaTeneM) [1] u

! Viccnenoanme HIJ TYIT AKPA, 2020, pppcenter.ru
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3aKOHOM O TOCY/IapCTBEHHO-YaCTHOM IIapTHEPCTBE
(TYII) (mpenmonaratoTcs pasnudtble GOPMbI MHTETPa-
LMY YYaCTHMUKOB IIPOEKTA, OTBEYAIOIINX 32 OTHENb-
HbIe STAIlBl €ro CO3JaHMsI) MOXKeT ABIATHCSA 06Dbek-
toMm ['YII-cornamenus [2].

NudpacTpykTypHble 06MMranuy BBIMYCKAIOT-
€A POCCUIICKMM 9MUTEHTOM, ABIARINMCA CTOPOHO
YaCTHOTO MTAPTHEPCTBA B KOHIIECCMOHHOM COTJIAIIEeHN
unu cornamenuy o ' 8 P®. B paMxax 3akmo4eHHO-
ro I'YII-cornameHns 4acTHLIN IapTHEpP IPOBOAUT pa-
60THI Ha CTPOUTETBPHOM 0ObEKTE, KOTOPBIN OCTAETCS
B €ro COGCTBEHHOCTH, a MPY 3aK/TI0YEeHUN KOHI[ECCH-
OHHOTO COIJIaLlIeHNsI TPAaBO COOCTBEHHOCTU OCTAETCs
y my6mraHoro napTHepa. [5] IIpu aToM cornamenus or-
JMYAIOTCA B 3aBUCUMOCTHU OT IpuHATON Mogenu 11,
HallpuMep, CTPOUTEIbCTBO-YIIpaBIeHe-Iepefaya,
CTPOUTENbCTBO-YIPaB/IeHNe-00CITyXIBaHNe-TIepefia-
Ya, CTPOUTE/NIbCTBO-BIafleHNe-3KCIUTyaTanus u gp. [9].
Yare Bcero sTo KOHI[eCCUOHep (YacTHBIN HMapTHep),
KOTOPBIII CTPOUT (PEKOHCTPYUPYeT) OOBEKT, a TaKxKe
OCYILIeCTB/AET €r0 9KCIUIyaTaluio, M KOHLeHeHT (IIy6-
NMYHAs CTOPOHA) — COOCTBEHHMK 00BEKTa, Ilepefao-
I[MIT eTO B [IOIb30BAHME KOHIIECCUOHEPY Ha CPOK CO-
rramenus [2].

Ha sakonopnarenbHoM ypoBHe B Poccum sakperne-
HBI JIVIIb yCJIOBUS NMpUMeHeHNs MHPPACTPYKTYPHBIX
obmyranuit, HeoO6XOUMble /s LIeJIEBOTO MCIIONIb30Ba-
HIS IeHEe)XHBIX CPENCTB, IOyYeHHBIX OT UX peannsa-
uu, M IpaBuaa QUHAHCHPOBAHUSA CTPOUTENHCTBA U
PEKOHCTPYKLUY NHPPACTPYKTYPHBIX 0OBEKTOB C IpHU-
MeHeHMeM 06/IUranuii Crenyaau3upoBaHHbIX 00IeCTB
npoekTHoro ¢punancuposanus (COIID) [3]. [TosTomy
Ha BCeX 9Talax peanusanuy MHPpacTPyKTYPHOTo Ipo-
eKTa B yCTIOBYSIX IPUBJIEYEHVS] K YIaCTUIO B CTPOUTE/Ib-
HOM IIPOEKTe Pas3INYHBIX CTOPOH HEOOXOANMO BBISB-
JISITH U OLLeHMBATh BO3MOXKHBIE PUCKIL.

1. AHanu3 npakTMKM pUHaAHCMpPOBaHUA
MHPPaCTPYKTYpPHbIX NPOEKTOB

Jonsa obnuranuii Mo OTHOIIEHUIO K KpefuTaM B Ipo-
eKTHOM (pMHAHCUPOBAHNUM Hayaja PacTU MOC/Ie KPH-
3uca 2008 r. B yacTHOCTH, Ha eBpoIelickoM pbiHKe 1D
Royst MHPPACTPYKTYPHBIX obmuranuit B o61eit cymme
KPEeIUTHOTrO ¥ 06IUralOHHOTo GMHAHCUPOBAHUA 32
nepuop ¢ 2008 mo 2012 1. B cpepneM cocraBuna 4,4%,
a ¢ 2013 mo 2016 r. cpegHAA mona Bospocna fo 19,5%
[9]. BocTpeboBaHHOCTD HmpUMeHeHUs MHPPACTPYK-
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TYPHBIX OONIMranuii MOATBEPXKAAaeTCA U PacTYIIUM
PBIHKOM Heo0s13aTeIbHOTO MEHCMOHHOTO CTPaxoBa-
HUA, ABISIOUIMMCS OTHUM U3 OCHOBHBIX MCTOYHUKOB
MHBeCcTHLMIT B MHpacTpyKkTypHBble obmuranuu. Tax,
06'beM TTeHCHOHHBIX CPEfICTB HETOCYNAPCTBEHHBIX IIEH-
cuoHHbIX ¢ougo (HIID) B Poccun Ha KOHel MIOHSA
2021 r. cocrasBun 4,5 TpiH py6. u yBenmumumnca ¢ 2018 .

Ha 16,9% [4].

Analysis of the Practice and Risks of Using Infrastructure Bonds in the Project Financing Market

CrnemyeT OTMETUTD, YTO MUPOBBIM TPEHIOM CTAHO-
BUTCS COKpallleHe puckos 1o BnoxeHusam HIIOD Bo
nsbexxaHye IOBTOPEHNA KPUSUCHOI cutyaruy 2008 1.
Muposoit onpiT HII® moxasbiBaeT, YTO BIOXKEHUA
B MHQPACTPYKTYPY SABIAIOTCA MPUMEPOM COLMATBHO
OTBETCTBEHHOI MHBECTUIIVIOHHON IONUTUKH, KOTOpas
MIPUBOANT K SKOHOMMYECKOMY POCTY M IOBBIIIEHNIO

6marococTosHuA obuectsa. EBponeiickas cmyxo6a mo

Ta6muua. OcHoBHBIE ycnoBMA (puHaHCHPOBaHMA HHPPACTPYKTYPHI M PUCK-PAKTOPDI (COCTaBIEHO aBTOPAMK
1o FaHHbIM MuHcTpos P®D)

Table. The main conditions for financing infrastructure and risk factors (compiled by the authors according to the Ministry of Construction
of the Russian Federation)

YcnoBua
¢$puHaHcupoBaHua

LleneBoe
Ucnosib3oBaHue
cpeacTB

3eMenbHbIN
y4acToK

Cymma 3ainma

Cpok peanusauuu
npoekrta

Cpok 3aiMa

JlokyMeHTauuA

[OononHuTtenbHble
ycnosua

CTpoUTeNbCTBO 06LEKTOB
MHbPACTPYKTYpbI

CTponTenbCTBO 06HLEKTOB
MHOpPaCTPyKTYpbI (Hampumep,
TPaHCMOPTHOWM U COLMANLHOM)

Y 3acTpoiimKa B cOBCTBEHHOCTM UIN
Ha Npase apeHabl

He MeHee 300 MrH pyb.

0713 go 15 net

He 6onee 15 net

1. [JoKyMeHTbI 0 TeppUTOpUanbHOM
NIaHMPOBaHUN 1 NpaBuna
3eMJ1ernosb30BaHUA 1 3aCTPOMKN

2. 3aABneHVe 0 NpeocTaBneHnn
3aeMHbIX CPeACTB M MacropT NpoeKTa
CTpouTenbLCTBa

3. 3KcnepTHOe 3aKso4eHne
yypeauTens

1. FapaHTKA cybberTa PO

2. Hannune noateepwaeHHoro MO
Ha CTPOUTESNbCTBO HUWMbA OT 6aHKa

3. Oonr cy6bekta PO He 6onee 50%
OT COBCTBEHHbIX JOXOA0B

4. OcyLlecTBNEHMe NPOeKTa B paMKax
obecreyeHn s KOMMIEKCHOMO
pasBUTUA TEpPUTOPUN

CrpoutenbctBo 06bexkToB KX
1 pa3BUTUA MHPPaCTPYKTYpbl ropoaa

CTponTenscTBo 06bekToB HKX,
coumanbHoM HPPACTPYKTYPbI, BHELLHMX
CeTel MHKEHePHO-TEXHUYECKOrO
obecreyeHus, 06LLeCTBEHHbIX
MPOCTPaHCTB, B TOM YMCTIE B paMKax
MUMLLHOIO CTPOUTE/LCTBA

Y povepHero obulecTBa cybbeKTa B
COBCTBEHHOCTY UMW Ha MpaBe apeHAb

Ot 3 1o 10 net

1. [JoKyMeHTbI 0 TEppUTOPUASBHOM
M1aHMPOBaHWM 1 NMpaBuna
3eM/1enosb30BaHA 1 3aCTPONKN

2. 3afABneH1e 0 NpPefoCTaBeHnn
3aeMHbIX CPeCTB U MacropT MpPoeKTa
pasBuTKA (FOpoaCKOM) MHOPACTPYKTYPbI
3. 3KcrepTHOE 3aK/lo4eHVe yupeanTena

1. FapaHTnA cybberTa PO

2. Hannuve noateepaeHHoro MO Ha
CTPOWUTENBCTBO MUMbA OT 6aHKa (Mpy
MUIULLHOM CTPOUTENLCTBE)

3. Jonr cybbexta PO He 6onee 50% ot
COBCTBEHHbIX [JOXOA0B

4. TonoMuTENbHBIN CoLManbHO-
3KOHOMUYECKUI 3 deRT

Puck-daKTopbl (yKpynHeHHO)

CornacoBaHue CTpOUTENBbCTBA
o6beKTa ¢ MacTep-niaHoM pasBUTUA
TeppuTopun

T30 cTpouTenscTBa 06bEKTa
OuieHKa coumanbHO-3KOHOMMYECKON
3pdeKTUBHOCTY CTPOUTENBCTBA

KapacTpoBas perncTpaumA yqacTa
Hanunune mMerkeBaHUIM y4acTKa

Hannuune «unctoi» KpeanTHOM MCTOpUN
Y4aCTHVKOB MpOoeKTa

DuHaHCoBaA YCTONYMBOCTb YYACTHUKOB
npoeKTa

YBenmyeHvie CPOKOB BbINOMHEHWA
MPOEKTOB
DurHaHCOBaA YCTONYMBOCTb MHBECTOPOB

[locTuHeHne cpoKoB OKynaeMocTt
MPOEKTOB

OueHKa BepoATHOCTU AedonTa n
penTVHra y4acTHMKoB caenku MO

CobnioaeHue npaBumn
3eM/1enosIb30BaHVs B COOTBETCTBUM

C TEpPUTOPUASIBHBIM NIAHOM
MpenocTtaBneHne HeobXoAUMbIX
33EMHbIX CPeaCcTB

Hanuuve nonouTensHoro skcnepTHoro
3aK/lo4eHVs

Hannune denepanbHbIx 1
PernoHanbHbIX rapaHTUi

OTKpbITVE DUHAHCMPOBaHNA Ha BECb
CPOK CTPOUTENLCTBA 06BEKTA
CobrntofeHue rpaduKa Bo3spaTa
KpeauTHbIX pecypcoB cybberToM PO
HaperkHocTb yyacTHMKoB caenkm Md
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Haj30py B chepe CTPaXOBaHUA M HETOCYAaPCTBEHHOTO
neHcuoHHoro obecreuenus (EIOPA) BHecna monpaBku
K pupekTuBe Solvency II mo omeHKe pUCKOB U OIperie-
JIEHMIO OCTaTOYHOCTY KalMTasla, YTO HOBBIIIAET Ipu-
BJIEKATe/IbHOCTb MHQPACTPYKTYPHBIX MHBECTULINI ATIst
MHBECTOPOB. PerymsaTopHble HOCIabIeHIs OTHOCATCS
K TeM MHBECTULVISIM, KOTOpbIe 06eCIednBaloT BBICOKYIO
CTeIleHb 3alVIThI KPEAVTHBIX aKTVBOB (HaIlpuMep, JOJI-
roBble 0053aTeNbCTBA JO/KHBI ObITh BBIMYIIEHBI KOM-
HaHMell, MMellell IPaBo BIafeTh, GUHAHCHPOBATD,
PasBUBATh MU SKCIUTyaTUPOBATh UHPPACTPYKTYPHbIE
AKTUBBI).

B Poccun HII® umeroT npaBo BKIabIBaTh HAKOI-
JIeHNA TPAKIaH B aKL[UIU, KOPIIOPaTUBHBIE U TOCYAAp-
CTBEHHBIe 06IMIaluy, POCCUIICKUE BalIOTHBIE 06/N-
raluu, a TakXke pasMellaTb CPefCTBa Ha HelOo3UTax,
H03TOMY MHQPACTPYKTYpPHBIE OOMUrALiUM JOKHBI
3aHMMATb OJHO M3 K/IIOUEeBBIX MECT B MOPTdese TaKUX
¢donpoB. B 2021 1. 60mmee 50% CTPYKTYpHI IIEHCHOHHBIX
HakoIteHui u pesepsos HII® 6b110 cocpenorodeHo
B obmuranysax [10]. C 2016 r. B Poccun paspabaTbiBaer-
A cUcTeMa MHAMBU/YalTbHOTO EeHCYOHHOTO KalluTaa
(MIIK), B cBsA3M C 4eM BO3MOYXHOCTb IHBECTUPOBAHUS
CPefCTB HETOCYAapCTBEHHBIX IEHCMOHHBIX (DOH/OB
B MH(QPACTPYKTyPHbIE IPOEKTHI TOXKE BO3PacTaer.

3apyO6e>KHBIil OIBIT BBITYCKa MHPPACTPYKTYPHBIX
obnuranmit B popMe MyHUINIATbHBIX LieleBbIX ¥ KOP-
HOPaTUBHBIX MHQPPACTPYKTYPHBIX 06MUTAINIL C Iie-
JIBIO YIy4IleHNs1 MHPPACTPYKTYPhI MPEAIIONaraeT, 4To
OCHOBHBIMIM YaCTHBIMI VIHBECTOPAMU B TaKue 00/Iura-
L[V MOTYT CTaTh MHCTUTYL[MOHA/IbHbIE (POH/IDL.

B Poccuu MyHuIUIaabHble 06IUranuy He UCIOJb-
3yI0TCA AaA PUHAHCUPOBaHUA MHQPACTPYKTYPHBIX
IPOEKTOB, TIOCKOJIBKY 110 CYTH He SABIAIOTCA MHppa-
CTPYKTYPHBIMU OOIMIaI[MsAMU, TaK KaK CPOKU pasMe-
IIeHMs MYHUIUIIATbHBIX BBHITYCKOB HE IIPEBBIIIAOT
5 JIeT, 4TO HeJOCTATOYHO I peanmsanuu MHPpa-
CTPYKTYPHBIX IIPOEKTOB, MYHMIUIIaJIbHbIE LIeHHbIE OY-
Maru He 06/1aJjaloT HeOOXOAMMOJI CTETIEHbIO IMKBYUIHO-
CTM M IO HMM He TapaHTHMPYIOTCA CTabVIbHbIE U PETy-
JIAIpHBIE BBIIJIATHI, TAKXKe BBICOKAA JOTOBasA HarpysKa
3aTPyRHSET BBIIYCK OOIUTalmii MyHUIUIIATATETAMIAL.
Ho B xauecTBe ucrouynmka II® MoxxeT paccMaTpyBaTh-
Cs BBINYCK MH(PaCTPYKTYPHBIX 06IUranuii, Tak Kak
OHU TIO3BOJIAIOT Peann30BbIBATh COLMATLHO 3HAYMMbIE
IPOEKTEL
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MHppacTpyKTypHbIe O6IUralUy BBITYCKAIOTCS [i/Is1
¢UHaHCHPOBaHUA KOHKPETHBIX IIPOEKTOB C OIpefe-
JIEHHBIMY TIapaMeTpaMu, II03TOMY HOCAT Iie/leBOi Xa-
pakTep. IIpy 5TOM IOMKHBI YIUTHIBATHCA MHTEPECHI Ka-
XKJIOV TPYIIIBI BKIAJYMKOB. Tak, CTpaxoBble KOMITAaHUM
3aMHTEPECOBAHBI B JOITOCPOYHBIX MHQPACTPYKTYPHBIX
o6muranusx, a MHBECTUPYIOT OHM HEIOCPEACTBEHHO
WIN IlepefaBas NeHeXXHble CPefiCTBA YIPaBIAIOIINUM
KOMITaHMAM, OCOOEHHO B CIy4asX MCIOTb30BaHMUSA
TEeHEeXHBIX CPe[iCTB MHBECTUIIMOHHOTO CTPAXOBaHMUsA
xusuu (MICXK), nockonbky nukn VICXK cosmagaet
C QUK/IOM MHPPaCTPYKTYPHBIX MHBeCTUIVIA. /I men-
COHHBIX (POHIOB HambosIee MHTEPECHBI JONTOCPOUHbIE
BJIOKEHU A, JOXOZHOCTb KOTOPBIX IIPEBBIIIAET JJOXOJ-
HOCTb OT CyBepeHHbIX 6yMar [7]. B mo6om cnyyae pis
CHIDKEHMsI PUCKOB HEMCIIOMHEHNUsA SMUTEHTOM 006s13a-
TENbCTB 0 MHPPACTPYKTYPHBIM OONMMUranMsM Liefe-
CO00pasHO C/IefOBaTh MEXAYHAPOLHBIM MPAKTUKAM
obecmeyenns: GpopMupoBaHme pe3epBa, GAHKOBCKUE
aKKpeIMUTUBBI, TOCYAapCTBEHHbIe TAPaHTUY, CTPaX0oBa-
HI€ PYICKa OTBETCTBEHHOCTH 32 HEMCIIONHEeHNe 00513a-
TE/IbCTB, 3aJI0T IIpaB TPebOBaHMII TOCTYIIEHNI OT UH-
(bpacTpyKTYpHBIX OOIMTALNIT UM IEHEXXHBIX CPEfICTB,
pasMelleHHbIX Ha JeI03M)Te, VU 3aJI0T HeIBYKIMOTO
MMYIECTBa, YCTYNKA [IPaB TpeOOBaHUIT 10 KOTOBO-
paM C HO/Ib30BaTe/LIMU UHPPACTPYKTYPHOTO 00BEKTa,
KOHTPOJIb OPTaHOB TOCY/APCTBEHHOM B/IACTH.

C 2020 r. maHupoBanach aMuccus nHGpacTpyx-
TYPHBIX 06/mranuii B o6beme 10 1 TP/IH pyod. B TedeHne
Tpex JIeT Ha CTPOUTEIbCTBO BOPOT, KIIbA I COOTBETCT-
ByIOLIel MHPPACTPYKTYPBL

ITockonbKy eguHOM MIaTGOPMOIL B cepe VT -
HOTO CTPOMTENbCTBA HA JAHHBIM MOMEHT SABAETCA
JOM.P®, y 3acTpolilIMKOB €CTb BO3MOXKHOCTD IIONY-
YNTb 3a€M Ha JIbTOTHBIX YC/IOBUAX Ha CTPOUTENILCTBO
COLMA/TbHO 3HAYMMbIX 0OBEKTOB, H)XEHEPHOII 11 BHY-
Tpuropogckoit nappacrtpykrypsl. JOM.PO He ToNb-
KO SIBJIAETCS CBA3YIOLIMM 3BEHOM MeX/ly UHBECTOPOM
U PervoHOM, HO ¥ BBICTYIIaeT rapaHTOM UX 00:3a-
TeNbCTB. TakXKe JOIOMTHUTENIbHO MPefOoCTaBIAeTCA ra-
panTus cybpekta Poccuiickoit Pemepanum B pasmepe
90% OT CyMMBI 3a€MHBIX CPE[ICTB, IOSTOMY IIJITAHUPYE-
Mast febroTHasI IMUCCUs MHPPACTPYKTYPHBIX 06ura-
uui yxe nonayymnaa B 2021 r. BbICOYaIIMii KpegUTHbIN
PENTHHL.

CrenyeT OTMeTHTD, YTO Pa3BUTUe PbIHKA MH(pa-
CTPYKTYPHBIX o6muranuit 6ymeT BO MHOTOM 3aBM-
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CeTh OT UX IIPUBIEKATENBHOCTU [/ISI LIMPOKOTO KPyra
BKJIafuMKOB. HecMOTps Ha TO, 4TO MHPPACTPYKTYp-
Hble 06/muranuy o6/IafaoT OIpee/IeHHON CTENEeHbI0
HaJIe>XHOCTH, BKHO IIOBBILIATD UX 3AIUTY OT MHGIIA-
uuu u obecrnednTh KOHKYPEHTOCIOCOOHYIO JOXOf-
HOCTB 6yMar 1o cpaBHeHMIO ¢ oburanusamu Qegepans-
HOTO 3aliMa.

ITpoexTsl Ije1eco06pasHO CTPYKTYPUPOBATH Ta-
KMM 06pa3oM, 4TOOBl PUCKM YACTHOTO IapTHepa
Hepepacnpenensiuch MeX/y TeHepalbHbIM IO -
YMKOM U CyOIOAPANIMKAMY Ha ITAIIE CTPOUTENBCTBA,
XOTS I MUHUMU3ALUY CTPOUTENTBHBIX PUCKOB MOX-
HO 3aKJIIOYUTH T€HIIOPSIAHBIN KOHTPAKT ¢ QUKCUPO-
BaHHBIMU ILleHamu 1 cpokamu. Ha srame akcmryara-
U1 00'beKTa BaXKHO OCYLIECTB/IEHNE OIIEPALIIOHHOTO
yIIpaB/IeHVsI IPOEKTOM I IIOTyIeHMe BHIPYYKY, B CBA3K
C YeM BO3HMKAeT HEOOXOAUMOCTD IPUMEHSTh MEXAHWU3-
MBI yIpaB/IeHNsl PUCKAMI HEJOCTATKA I/IATeXeCIoCo0-
HOTO CIIPOCa.

2. Pyucku nH$pacTpyKTypHOro
$duHaHcMpoBaHuA

I[TpenocraBneHne MHGPACTPYKTYPHOTO PMHAHCUPOBA-
HUS IPOBOAUTCS Ha OCHOBE 0TOOPA IIPOEKTOB, KOTO-
PBIIT OCYILeCTB/IAETCA B IATD 3TanoB. Ha nepsom srame
MIOJAIOTCA 3asABKY, HA BTOPOM IIPOBOMATCA KCIIEPTN3A
IIPOEKTa, aHa/IN3 KOHIIEMINHM, COOTBETCTBUA 6a30BBIM
KpUTepUAM, PMHAHCOBOJ MOJIENM V1 BBISABICHHBIX PU-
CKOB, Ha TpeTbeM 3Tane MuHcTpoit PO npunumaer
pelleH e IO pe3y/IbTaTaM 0TOOpa, Ha YeTBEPTOM TaIle
BBIIAIOTCS FapAHTHUITHBIE 00s13aTeNIbCTBA CyOBekTa Poc-
cuitckoit Pepepanym. 3aBepIIaloUIMM 3TAllOM CTaHO-
BUTCS OTKPBITHE PMHAHCHPOBAHMA U COMPOBOXKTEHIE
mpoekTa, kotopoe ocyuecTsager COIIP JOM.PO.

Ha manpHeitiree passutue nHPPaCTPYKTYPHI BINSI-
10T JOXOZHOCTD OO/IUTaLNil, TOCYAaPCTBEHHBIE rapaH-
TUU U CUTyallus Ha PBIHKe OONINMIallMOHHBIX 3aJIMOB,
a TaKkXKe JeVICTBUA, KOTOpbIe OYAYT IpefIpUHIMAThCA
/I COBEPIIEHCTBOBaHMA MEXaHM3MOB UCIIONb30BaHMAA
MHQPaCTPYKTYPHBIX OOIUTAIIMIL.

B kauecTBe JONONHUTENIBLHBIX Mep, KOTOPble MOITIN
OBI TIOBBICUTD IIPUBJIEKATEIBHOCTD MHPPACTPYKTYPHO-
rO IPOEKTa, MO)KHO OTMETUTb HAJIOTOBbIE TbI'OTHI AJIA
MHBECTOPOB, a TaKXKe BO3MOXKHOCTD BBINTyCKa MHPpa-
CTPYKTYPHBIX OONMUTalNil TPyIIaMu 06IUralMOHHBIX
(bOHIOB, TO eCTb 0ObeAVHEHUAMY HECKOIBKIX MYHU-
LUIAJIUTETOB WK pernoHoB PD ¢ yyerom sapybex-
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HOTO OIBITa MYHUIMITA/IBHBIX JOITOBBIX OPraHM3ALINIT
[8]. ITosToMy rocymapcTBy Heob6XonuMo 00ecIednThb
CTabNIIbHbIE PETYIATOPHBIE U HA/IOTOBbIE YCTIOBYA /IS
BCEX YYaCTHMKOB MH(QPACTPYKTYPHBIX HPOEKTOB, 3TO
IIOMOXXeT CHUSUTb PUCKM He3aBeplLIEHWs U 3aTATMBa-
HIISI IPOEKTA.

Hosbii1 Mmexannusm 1P pomkeH crmocoOCTBOBATH
PasBUTUIO XVINITHON cepdl B perno”ax PO. B to
BpeMs Kak MHorue cyobekTsl Pefiepanyy yBemnaumm
IOTOBYIO HATPY3KY, a IOCKOJIbKY BBICTYIATh FApaHTOM
o o6nuranyusaM OymeT peruoH, PUCK MPUHATHUSA elle
607IbIINX 0053aTe/IbCTB OCTAETCS 3HAYMMBIM, II03TOMY
HeOOXOZMIMO OLIEHMBATh PUCKM KKIOTO IPOEKTa VMH-
AMBUJIyaIbHO [6].

Hanbonee Ba>XHBIM yclIoBMeM 3aBeplieHNs NHPpa-
CTPYKTYPHBIX ITPOEKTOB SABIAETCA 3P PeKTUBHOE pac-
IpefeieHNe PUCKOB U YIpaB/IeHye MY, TaK KaK 3af{07-
JKEHHOCTb B 6OJIblIIelT CTEIIeHN YyBCTBUTEbHA K HA/INU-
4110 3¢ PEeKTUBHOTO MeXaHM3Ma YIIPaB/IeHNA PUCKAMU.

AddexrnBHOE paciipeseneHne prcKoB obecednBa-
eTcs B CTy4ae, KOIia PUCKM MPUHMMAIOTCS CTOPOHOI,
KOTOpasi MMeeT NMPaBO KOHTPOIUPOBATh MM XeXKU-
poBath umu. Ecnu puck He pacipefenseTcs JODKHBIM
06pasoM, KONT 10 IPoeKTy 6yAeT TPyAHO MO6UIN30-
BaTb, YTO IIPUBELET K 60/Iee BBICOKOI CTOMMOCTH (u-
HAHCUPOBAHMS IIPOEKTA U, B KOHEYHOM cyeTe, Oojee
BBICOKMM Tapyi)aM OKa3bIBaeMBIX BIOCTEICTBIYU YCIYT.
ITpu 5TOM HEO6XOAMMO OIPENENATD U OLleHNBATD BIIVI-
HII€ Pa3/IMYHBIX PUCKOB.

K 0CHOBHBIM p1CKaM MOXXHO OTHeCTU (PMHAHCOBBIE
PVICKMU, TIOTINTUYECKIE PUCKIU ¥ PUCKY OLIEHKI BBIIIOJ-
HEHVsI IIPOEKTa.

duHaHCOBBIE PUCKM CBA3AHBI C IJIATEXKOM IIO
KpeANUTy Mau 6yAymuMy Koae6baHMAMN IOTOKOB fie-
HEXHbIX CPEICTB 110 KPENUTY, 0OYCIOBIeHHBIMU (U-
HAHCOBBIMIU (PAKTOPAaMIU, TAKUMY KaK IIPOLIEHTHBII
U BQITIOTHBII PUCKY. DTK [BA BUJA PUCKOB SIBIISIOTCS
Hauboee CyLIeCTBEHHBIMM, €C/IM pedub upieT 06 MHO-
CTPaHHBIX MHBECTUIVAX. VIHBECTOPHI YHEIAIOT STUM
puckam 6obliioe BHIMaHMe, HOCKOTIbKY OHM Hanbornee
OYeBU/IHBI U HEIIOCPEACTBEHHO BIUAIOT Ha JeHEXXHbIE
HOTOKM MIHBECTOPOB.

[Tpobrema IPOLEHTHOTO PUCKa BO3HUKAET B IIep-
BYIO O4epefb Py KOIrOBOM (PMHAHCHPOBAHUM IIPOEK-
Ta ¥ COCTOUT U3 ONTa ¢ QUKCHPOBAHHON cTaBKOI. Tak
KaK KpeUTOBaHMe MHPPACTPYKTYPHBIX IPOEKTOB JO/I-
rocpounoe (10—30 net), mpobnema cTaHOBKUTCS Hontee
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cepbesHoIL JIF060e M3MeHeHe IIPOLeHTHO CTaBKY MO-
JKeT MIMETb paspylIuTeabHble TIOCIEACTBUA I Kpenu-
TOPOB, OCOOEHHO /ISl KPeUTHBIX OPTaHM3ALNUIL, ec/n
aKTUBBI 11 0653aTE/IbCTBA HE MEIOT COOTBETCTBYIOIINX
CPOKOB ITOTallleHNA.

OpHako 6ONBUIMHCTBO MPOEKTOB MMEIOT 3HAUM-
Te/IbHYIO YaCTh KPEAUTOB C IIABAOIIell CTaBKOM. JTO
nepeMeniaeT pUCK IPOLEHTHHIX CTABOK C MHBECTOPOB
Ha YIPaB/IAOLYI0 KOMIIAHUIO IPOEKTa.

BanmioTHBI pUCK CBSA3aH ¢ TpaHCHEPTHBIM PUCKOM
U PUCKOM HEKOHBEPTUPYEMOCTH.

TpaHcdepTHBIT pUCK IPOABIAETCA B 3allpeTe UH-
BecTOpaM Ipu 0OMeHe CPECTB B MHOCTPAHHOI! BaIIOTE
Yyepe3 HallMOHA/IbHbIe OaHKM IIePEBOMIUTD UX 32 IIpefie-
JIBI TIPUHMMAIOLIEN CTPaHBbI.

B cnyvae 6110KMPOBKM MM KOHTPOJIA 3a MECTHOII
KOHBepTalyeil CpeiCTB MHOCTPAaHHBIN KPEeJUTOp He
CMOXE€T KOHBEPTUPOBATDH IONYYEHHYI0 B MECTHON
Ba/IIOTe KPEAUTHYIO BBIPYYKY B COOCTBEHHYIO BaJIIOTY.
W ecnu xpeguT He HOMMHUPOBAH B HAaIlIOHAIbHO Ba-
JII0TE, KPEAUTOP MO-IPEXHEMY IIOABEP)KEH 3TOMY PU-
CKY KOCBEHHO, IIOTOMY YTO YIPABIAIOIIAA IIPOEKTOM
KOMIIaHUsA HE CMOXET KOHBEPTUPOBATh JOXOJbI [/
OIUIAThI [JO/ITOBBIX 005I3aTE/IbCTB.

Onpepenutb, aHATM3MPOBATh ¥ KOTMIECTBEHHO
OIIeHMBATh MOMUTUYECKUI PUCK cMoXHO. [TonuTnye-
CKMIT PUCK — 3TO BEPOATHOCTD U/IM BO3MOXKHOCTD TOTO,
4TO COOBITVA, HEOIATONPHUATHBIE [/ MPOEKTa, MPOosi-
BATCA Ha IMOUTUYECKOM ypOBHe. MOXHO OIlpefiennTh
Tpu 0611Me KaTeropuy IMOIUTUYECKUX VUIN CTPAHOBBIX
PUICKOB: TSDKEJIbIN, aIMUHUCTPATUBHBIN U MATKUI I10-
JIUTUYECKUI PUCK.

TsoKemnbIlt MOMUTUYECKMIT PUCK BKIIOYAET COOBITHA
UIN pellenus, KOTOpble PUBOAAT K YaCTUYHON VIN
MOJTHOJI TOTepe MHOCTPAHHBIX MHBECTULIMIL. DTa IPyII-
IIa PUCKa BK/IIOYAEeT SKCIPONPUALINIO, HAllMOHAIN3A-
110, KOHPMCKALNIO, IPUHY>KIeHIe MeCTHBIX aKI[JIOHe-
POB, BOJIHY.

AJIMUHUCTPAaTUBHBIN PUCK IPUBOJUT K CHIDKEHUIO
peHTabe/NbHOCTH, 3Ta KaTeropus BK/IIOYaeT M3MeHe-
HIA B HOPMAaTUBHBIX aKTaX, HEHaJIZIeXallyI0 IIPaBOBYIO
6asy, KOHTPOJIb 1I€H, [IEHEXHBIX [IEPEBOLOB.

MATKNUI TONMUTUYECKUIT PUCK BKIIIOYaeT TaKue Co-
ObITIS, KaK 3a0aCTOBKY, OECIIOPSIIKY, IVUBEPCUNAL.

AHanus NONUTUIECKNX PUCKOB IIPOBOUTCA B OTHO-
HIEHN M3MEHEHNIT HEOTPENENIEHHOCTY TIONUTUYECKUX
U COLMAIbHBIX COOBITUII, KOTOPble MOTYT HOBIMUATH
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Ha MHOCTpaHHbIe Jie7ioBble onepanyy. Cpeay MeTofoB
aHa/nM3a PUCKOB JICIIONb3yIOTCA CPaBHUTE/IbHbBIE, aHa-
TUTUYECKIE Y SKOHOMETPUYECKIE METOJBL.

Pucku ouleHKY BBIONHEHMA MMPOEKTA — 3TO PUCKMH,
BO3HMKAIOIME B Pe3y/IbTaTe BbIIIOTHEHNA IPOEKTa. ITO
PYICK WV HEOIIPENe/IeHHOCTb B OTHOLIEHNY 3 PeKTUB-
HOCTU U PeHTabeIbHOCTY IIPOEKTa. ¥ MHBECTOPBI, U Kpe-
IUTOPBI ITOJIBEPKEHBI TAKMM PUCKaM, IOCKONbKY HU3KasA
IIPOU3BOAUTENBLHOCTD MOXET IIPUBECTH K edponTy Kpe-
AuTa. DTU PUCKY NO/DKHBI JIETKO YCTPAHATbCS, IIOCKO/Ib-
Ky ¥IX MO)KHO KOHTPONMPOBATDb U IpefioTBpamaTh. K He-
KOTOPBIM U3 HMX MO>KHO OTHECTH C/IE[YIOLIVeE.

o Puck 3aBepiieHns CTpOUTENbCTBA U Iepepacxo-
Ta CpeACcTB. 3aJiepXKKU B CTPOUTENbCTBE 3HAYUTENILHO
COKpAIIaloT OXXMIAaeMyl0 OTAady OT mpoekra. Jlo6oe
HEOXXIJAHHOE YBENMYEHME CTOMMOCTY CTPOUTENBCTBA
B HEKOTOPBIX CIy4asAx JiefaeT NPOEKT HEOCYLeCTBU-
MbIM. Kak IpaBuio, cuTyanuns IpOUCXOAUT M3-3a He-
OXXMJJAHHBIX COOBITUII MM YCTIOBUII B COUETAHMUMU CO
cabpIM IUTAHMPOBAHMEM U TIJIOXOIT OIIEeHKOI peannsa-
LU ¥ IPOEKTUPOBAHMA IIPOEKTA.

o Puck BomomHuMocTy npoexkTa. CTpOUTENbCTBO
IPOEKTa MOXKET OBITb 3aBepIIEHO B CPOK U B Mpefiernax
CMETHOJ CTOMMOCTH, OJHAKO P€3y/IbTaTUBHOCTD WIIN
KayecTBO NMPOEKTa He ABIATCA TaAKUMM, KaK OXMJa-
€Tcs, U, CTIef0OBaTeNIbHO, 3TO IPUBENET K HapYLIEHNIO
rpaduKa IonydeHns JOXOFHOCTY mpoekTa. Hanpumep,
KavyecTBO IPOEKTa TAKOBO, YTO TpebyeTcs 6oee BbICO-
Kasi CTOMMOCTD 3KCIUTyaTaluy ¥ OOCTy>XUBAHUSA, ITO
B UTOTe CHU3UT PeHTa0eIbHOCTDb U B OTHEIbHBIX CITy-
YaAX MOXKeT IIPMBECTV K HEBBIITOTHEHIIO (PYHAHCOBBIX
00513aTe/IbCTB 110 IIPOEKTY.

o PucK M3MeHeHUA LieH Ha MaTepualbHbIE PECYPCHI.
Brino ocyuiecTBieHO [OCTaTOYHOE YMCIO YACTHBIX MH-
(bpacTPyKTypHBIX IPOEKTOB C TIOAICAHNEM COITIALICHIS
C IPaBUTENIBCTBOM MIPUHUMAIOLIET CTPAHbI O PUKCHPO-
BaHHOJI IJeHe ITOCTaB/IEHHBIX KOMMYHA/IbHBIX PECYPCOB.

Takum o6pasoM, moboe yBemrdeH e IeHbl Ha pecyp-
ChbI IIPOEKTA, KOTOPOE IIPUBENET K MOBBILIEHNIO LIEH OKa-
3BIBAEMBIX I10 IIPOEKTY YC/IYT, IOCTABUT IIOJ, YTPO3Y €ro
TOXOJHOCTD. Ba)KHO OTMETUTD, YTO BBICOKOE M HEOXKM-
TAHHOE yBeIMYeHNe LIeH Ha PeCYPChl Helb3s IIPOTHO3M-
POBaTb 3apaHee, U eC/IM STO CIyIU/I0Ch, CHIKAETCA KOH-
KyPEHTOCIIOCOOHOCTD IOAPSAUNKA U IPOEKTA B IIJIOM.

o PbIHOYHBIN pUCK. DTOT TUII PUCKA ABIAETCA pe-
3yZbTATOM IIJIOXOTO NMPOTHO3MPOBAHMUA WM OLLEHKU
Oymyliero cocTossHMA pbIHKA. [110X01t aHa/MN3 phIHKA
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AHann3 NpaKTUKN 1 PUCKN MPUMEHEHWUA UHPPACTPYKTYPHBIX 0BAMraLmiA Ha PEIHKE...

Tatyana Yu. Shemyakina et al.

IIPOABIIAETCSA PV IPOTHO3UPOBAaHNY OyRyIell IeHbI
MM pa3Mepa pblHKA. PBIHOYHBIN pUCK OYE€HDb BaXkeH
UL OTIpefeNieH st OOLIero pucKa IMPOeKTa.

MHorne 13 nepeyncieHHBbIX Bblllle pUCKOB B3al-
MOCBS3aHBbl, I KOPPENALMIO MEX/TY HUMU TaKXe CIIeMy-
€T YYUTBIBATD.

3aKno4yeHue

Ha ocHoBe npoBeeHHOro McCnefloBaHNsA MOXXHO OXa-
paKTepn3oBaTb MHPPACTPYKTYPHDbIE OOMUTALINY, TIPU-
MeHsAeMble B pamKax ['UII-cormamenns, Kak MICTOYHUK
¢$UHAHCUPOBAHMS POEKTOB IO CO3JAHNUIO U PEKOH-
CTPYKLVM 06'beKTOB UHPPACTPYKTYPBL

B xauecTBe Ijesieit npuMeHeHUs UHPPACTPYKTYp-
HBIX 06/IMralnii MOXXHO OIpeNeNNTh:

« PacmmpeHue HOBOTO BUJa TPOEKTHOTO (DMHAHCHU-
poBaHus.

o IloBpImeHMe MPUBIEKATEbHOCTY peanyn3anun
MHPPACTPYKTYPHBIX IIPOEKTOB C UCIIOIb30BaHUEM HO-
BOTO Byfia (pUHAHCHPOBAHMA.

o CHIDKEHME PMCKOB MHBECTOPOB, yYaCTBYIOIINX
B MHPPACTPYKTYPHBIX IIPOEKTaX.

Cospanye u 3axkpeljieHNe Ha 3aKOHOJATEIbHOM
yPOBHe CIeaTn3UPOBAHHOrO 0611eCTBa IPOEKTHOTO
¢unancuposanus (COIID) mo3BoIMIO MOTYIUTD 10-
CTYI K (VHAHCOBBIM pecypcaM KpPeIUTOBAaHUA peajlb-
HOTO JJONTOCPOYHOTO NMPOEKTA Ha BBIIYCK JONTOBBIX
I[eHHBIX OyMar.

K npenmymecrsam ganHoro mexanusma I1® moxHO
OTHECTH C/IefyIolee.

o [IpuBnekarTcs LeeBble CPECTBA MOJ, KOHKPET-
HBIJ IIPOEKT.

o Ilo saBepiieHuy CTPOUTENBCTBA SMUTEHT IOMTY-
JaeT 00beKT MHPPACTPYKTYPbl B KOHI[ECCUIO Ha He-
CKOJIBKO I€CATKOB JIET.

o TpeTbu nuija MOryT B3uMarTh IIATY 3a UCIIO/Ib30-
BaHIe TOTOBOro 00'beKTa (HAIIpUMep, eC/IN 9TO IJIATHAS
mopora).

o JInuTenbHbIil Tepyon obpalieHysa obnmuranuuii us-
3a [JIUTeTIbHOCTY IpoeKTa (B cpenHeM oT 15 1o 30 ner).

+ Bo3MOXXHOCTD pUHAHCHPOBAHUSA CTPOUTENBCTBA
MHPPACTPYKTYPLI HA IbIOTHBIX YC/IOBUAX.

» CoxpaHHOCTb oO/Muranuit, odecreyeHHbIX rapaH-
TUAMU TOCYAAPCTBA ¥ MyHMINIIA/INTETOB, HA TEPPUTO-
PMM KOTOPBIX OCYLIECTBIAETCA CTPOUTENBCTBO, OaH-
KOBCKMMM TapaHTUAMY U NOPYIUTENBCTBAMY, 3a7I0TOM
IIpaB MO IPOEKTHBIM JIOTOBOPaM.

Analysis of the Practice and Risks of Using Infrastructure Bonds in the Project Financing Market

o B03BpaTHOCTB: BHIIIATHI Jiep>KaTe/AM OOIMTaii
ofecriedeHbl JOXOROM SMUTEHTa OT 3KCIUTyaTalluy CO-
OTBETCTBYIOIEro 00'beKTa MHPACTPYKTYPBL

+ BO3MOXHOCTD /17151 SMUTEHTA IPYBJICUECHUS CPEICTB
Ha [UIMTE/IbHBIN CPOK IIPY HU3KOM CTOMMOCTY 3a€MHBbIX
CPefCTB IO CPABHEHUIO C KPEIUTHBIMI PeCypCcaMIL.

o IIpenckasyeMocTb OYAYIIUX ZOXOHOB U XapaKTep
3ajI0Ta CIIOCOOCTBYIOT IIPUCBOEHUIO BBICOKOTO PETHH-
ra 3a nepuoy, obpalieHns LeHHBIX OyMar;

o OTcyTcTBUE BNIMAHUA KonebaHUsA POHIOBOTO
PBIHKA.

K HegocTaTkaMm gaHHOrO MexaHusma I1® MoxxHO OT-
HeCTI:

o Puckum, cBsA3aHHbIe ¢ peanusalyeil UHPPaCTPyK-
TYPHBIX IIPOEKTOB (3KOTIOTMYECKIE, PLIHOYHBIE PUCKIL,
PUCKM, CBA3aHHBIE C MePaMy TOCYAapPCTBEHHOTO pery-
MPOBAHUS U [p.), BAPMATUBHOCTb KOTOPBIX 3aBUCUT
OT CTaJVI} BBIIIOTHEHVSI IIPOEKTA.

o OTCyTCTBME pelpe3seHTaTUBHON MHPOpMannn
0 pbIHKe MHPPACTPYKTYPHBIX OOMIUTaLINil: «B3aMMO-
CBAA3b» (PUMHAHCUPOBAHUA IPY COITACUY SMUTEHTOB
¥ TIOKyTIaTesnell 06/IUranmii Ha 3sapaHee OTOBOPEHHbBIX
YCIOBUSIX, B pe3y/IbTaTe Yero «IpeMusi» MHBECTOpa
MOXXET OT/INYAThCA OT PHIHOYHOI IpeMuu. I HOBBIX
SMUTEHTOB 3TO CO3/IaeT TPYAHOCTY B IIPUBJICYCHNN NH-
BeCTUILIIT B OO/IUTaliuy Ha BHITOJHBIX YCTIOBYAX.

o JeduiuT IpoeKToB IO JAHHOMY BULY pUHAHCHU-
POBaHUs, IIOCKOJIBKY TPAAULIMOHHO MPOEKTHAs MOJIeNb
BKJIIOYaeT B cebst KpeAnTOBaHME KaK MeXaHU3M (QuHaH-
CMPOBaHMNA, YTO M3HAYA/IBHO OTPAaHMYMBAET BO3MOXK-
HOCTB IHOTO CII0CO0a IPUBJIEYEHNST CPENCTB.

B 6mpkaiiiiee BpeMs IOIY/LAPHOCTb 9TUX LIEHHBIX
6ymar 6yzieT IpoIo/DKaTh PacTy, OyAYT MOABIATLCA HO-
Bble 00'beKTBI, PUHAHCUPYEMbIE C YICIIONTb30BAHEM 1H-
(PacTPYKTYPHBIX 0OIMTALNIT, YTO JACT BO3MOXXHOCTD
B IIePCIIEKTUBE ITOBBICUTD JOCTYIHOCTD XXWU/IbS 32 CUeT
IIpUBJIeYEHNS] JOIOTHUTENbHBIX CPECTB B CTPONUTE/Ib-
HYIO OTPacTIb.
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(Canxm-Ilemep6ype, 23—24 utons 2022 ¢.)

23—24 urons 2022 2. 6 2. Cankm-Ilemep6ypze 6 Ilemep-
Oypeckom 2ocyoapcmeeHHOM yHueepcumeme nymeii coo0-
wenust imnepamopa Anexcanopa I cocmosincst XIX Mexwc-
OyHapoOHvlli npodeccuonanvHvlii popym Accoyuavyuu
puck-menedmmenma «Pycckoe o6uecmeo ynpaenenus pu-
ckamu» (PycPuck) «Ynpaenenue puckamu — Ho8vle 8bl30-
8bL», KOMOPbLil OvL NOCEAULEH 00CYHOEHUIO HOBIX 6bI306806
U nepcnekmue pazeumust puck-veneonmenma é Poccuu 3a
19 nem deamenvrHocmu Accouuauuu.

¢dbopyme npuHsanm ydactue 6onee 120 pyKoBOAUTeNIeil MOApasfe/ieHUI 10

YTIPaBIEHUIO PUCKAMMI U PUCK-MEHE)KEPOB NPOMBIILIIEHHBIX, CTPaXOBbIX, H-
BECTUI[MOHHBIX ¥ OPOKEePCKIX KOMITaHMif, 6aHKOB, IperofaBaTesiell U IpefiCTaBIUTe-
7Ie’t OpraHoB BIACTH, IKCIIepTHOTO coobuiectBa 1 CMU. Takxe 6pima opraHn3oBaHa
OHJIAIH-TPAHC/LALMA PopyMa.

B 2022 r. MupoBas MOMUTUKA U SKOHOMMKA CTAJIKMBAIOTCA C Pa3/IMYHbIMU, B TOM
4yclle HOBBIMU, Bhi3oBaMu. Ilpenceparens HabmogarensHoro coseta PycPucka,
npe3ugeHT Beepoccuiickoro corosa crpaxosupykos (BCC) Uropp IOprenc B cBoem
npuBercTBMUM ydacTHUKaM XIX MexpyHapomHoro npodeccuoHanbHoro gopyma
«YTpaByieH1e PrCKaMy — HOBbIE BBI30BbI» OTMETIII Cienyioiee: «HoiHewnuti popym



XIX MeayHapoaHbIn npodeccroHanbHeIN GopyM «YmpaBieHve puckaMm — HOBbIE BbI30BbI»

XIX International Professional Forum “Risk Management — New Calls”

ITanbryes A.1O., pekrop IleTep6yprckoro rocyapcTBeHHOro yHIUBepCUTeTa My Telt coobienns Vmneparopa
Anekcanppa I; Bepemarus B.B., ITpesugenTAPM «PycPuck»; Omapun C.I., npodeccop kadeapbr «IKOHOMIKA
¥ MeHeT)KMEeHT B CTPOUTENbCTBe» IleTepOyprcKoro rocyapcTBeHHOTO YHUBEPCUTETA Iy Tell COOOIeH s
Vmnepatopa Anekcanppa I
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Yekynaes P.A., [enepanbHblii JupekTop
00O «CrpaxoBoii cepuc “TapaHT”»;
Bepemarun B.B., IIpesugent APM «PycPuck»

NPOBOOUMCS 6 CTIONHOTE CUMyayuu 0n8 Hauleli Cmpanst
U 8cez0 Mupa, k020a Hapsi0y ¢ NPOOOIHCAIOULUMUCS 807~
Hamu nandemuu koponasupyca COVID-19 ob6ocmpu-
JIUCL OMHOUeHUS ¢ “Konnexmusrvim 3anadom”. Poccus
HAX00UMCS 00 0ZPOMHBIM NOTUMUYECKUM U IKOHOMU-
ueckuM, npexoe 6cez0 CAHKUUOHHBIM, 0A6/IEHUEM, YN0
npodoniaem He2amueHo 6AUAMb HA HAUle pa3eumue,
300po8be U KOMMYHUKAUUY 71100eti, HA Ux 61a20Nnomny-
4le U Nepcnexmusbl. Mo U HOBble 6bL306bl 0T PUCK-
MmeHedHmmeHmMal».

Tak>xe Ha OTKpBITUU (OpPyMa C MPUBETCTBUIMMU
BoIcTynuau Anekcanap IlanpruyeB — pexrop Ilerep-
OyprcKoro rocyfapCTBEHHOTO YHUBEPCUTETA IyTell
coobmenusa Vimneparopa Anexkcanapa I u JImurpuii
ITamrkoBCKMit — PYKOBOZUTENDb IOApasfie/IeHNs 110
YIpaBlIeHNI0 PUCKaMU M BHYTPEHHEMY KOHTPOJIO
ITAO «Tasnpom», KOTOpble HOAENMUINCD C aYAUTOpUeEl
CBOMM OIIBITOM ITOATOTOBKM KafipOB U [€JIOBOIL Ipa-
KTHUKM B 00/IaCTH YIIPAB/IEHMS PUCKAMU U CTPAXOBAHIS
B HOBBIX YC/IOBVSIX HEOIIPEee/IEHHOCTIL.

[IpakTuyeckuM BONpOCAM yIpaBleHUs PUCKAMMU
B POCCUIICKMX KOMITaHMAX OblTa OCBAIIEHA ITaHeTbHas
nuckyccus «Hacmosuee u 6yoyusee puck-meHeoxmmen-
ma 6 Poccuu». MomepaTopoM NUCKYCCUM BBICTYIINII

84
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BoikoB A.A., Poccuitickoe HayqHOe 0011[eCTBO aHaIM3a
pucka, InaBHbIil pegakTop KypHana «IIpo6nemMsr ananmusa
pucka»; Bepemarun B.B., Ilpesunent APM «PycPuck»

AupexTop 1o ynpasnenuio pruckamu ITAO «ADK “Cuc-
tema™» FOpuit Kocrenko. CocTos/10ch 3aiHTepecoBaH-
HOe ¥ ITpodeccoHaNTbHOE 00CY>KIeHe BOIIPOCOB:

« Byoyuwiee ynpasneHus puckamu: 06uxeHue 6 cmo-
pouy ycmotiuusocmu 6usneca — Aprem Kypb6aros,
00O «b1-Koncant»;

o AxmyanvHvle UHCHPYMEHINbL PUCK-MeHEOHMeHMA
07151 Gu3Heca 8 YCroBUAX BHEWHUX UOK06 (aHMUKpPU3UC-
Hble Wmabvl, obecnederue HenpepoI6HOCMU Oesmenb-
HOCMU 6 YCIo8UAX cankyuti u m.0.) — Vipuna Anpgpo-
noBa, ['K «Pycatom OBepcus»;

o Hosas napaduema monepanmuocmu K pucky u
UHMe2PAYUS YNPAaBNIeHUS PUCKAMU CO CTMOUMOCIbIO U
agppexmusHocmuio dessmenvrocmu — Cepreit Onapus,
[Terep6yprckuit TOCYHUBEPCUTET IIyTeil COOOIeHN
Mmneparopa Anekcanppa I

« Kak agppexmusro ynpasnsamo puckamu npu c6o-
ax 6 noeucmuueckux uenoukax — Cepreit Bemoycos,
00O «Poxsenn-Kannran»;

o Kubeppucku u ungopmayuonnas 6Ge3onac-
Hocmb 6 ycnosusx cankyuii — Brapumup TomoBaHoB,
AO «MuPpoTeKCr;

o Pucku npedynpesxcoeHuss u opeanudayuu spgdex-
MUBHO20 Peazuposanus HA Ype3sbiuaiiHble CUMyayuu
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Mymn [I.B., samecrurens gupexropa ®I'BY «Arentcrso
“dmepkon”» MYC Poccuu;
Bepemarun B.B., IIpesupgent APM «PycPuck»

NPpUpoOH020 U MexHoeeHH020 xapakmepa — JMuTpuii
MyHn, ArertctBo «Imepkom» MYC Poccu;

o II00x00vL K OmpaseHuto KIUMAmuueckux gaxmo-
P06 6 oueHKe KPeOUMHBIX PUCKOS KOPHOPANUBHBIX 3a-
emuijuxos — Anekceit JJo6anos, bank Poccu;

o Oumonoeus u maxconomus ESG — AntoH Bopo-
obeB, OO0 «OMHIKC»

U ApyTHe BOIPOCHL.

Bonb1moit MHTEpec y y4acTHUKOB (hOpyMa BBISBAN KPY-
DIBIIE CTOTT «[Ipo6nemul opeanusayuy cmpaxosoti 3ausummol
KPYNHBIX KOMNAHULL 6 YCTI0BUSX CAHKUUL» — BeRyIINi —
Anppeit Eroxun, nepsblit Bunle-mpesugeHT PycPucka.

B BoicTymneHusax Angpesa Pynosa (OOO «Cmpa-
xo60ti 6pokep “Onvbpyc”™), Anexcesa IIpymsHukoBa
(ITAO «I'MK “Hopunvckuii Huxenv”»), Imurpusa Mene-
xuna 1 AnToHa Kasuesa (CITAO «MHeoccmpax»), Ammex-
ces JIe6emeBa (OOO «Moamuioc J[snusn MnmepHauinr,
Poccusi»), Kanuronunsl Typounoit (MIMIMO MU
Poccuu) u Omurpus Kynuosa (FOpuduueckas gpupma
AJIPY]]) mpegMeTHO 00CY>KaIUCh:

o PUCK-MEHEONMEHM U 0P2aAHU3AUUT CHPAXO060L
3auUMbL 6 KPyNHbIX KOMIAHUSX, NPOOsIeMbL U ONbLI CO-
30aHUST KOPHOPAMUBHDIX 00ULECINE B3AUMHO20 CINPAXO-
sanus 8 Poccuu;

XIX International Professional Forum “Risk Management — New Calls”

Omnapus C.I., mpodeccop xadenpsr «IKOHOMUKA

U MEHe[KMEHT B CTpOUTeNbCTBe» IleTepOyprckoro
TOCYJapCTBEHHOTO YHIBEPCUTETA Iy Tell COOOIIe A
Nmmneparopa Anekcanppa I; Bepemarun B.B.,
IIpesupent APM «PycPuck»

Kapanuna E.B., 3aBenyromuit kagenpoit puHaHCOB
M 9KOHOMMYEeCKOi1 6e30macHocTn Bsirckoro

TOCYyFapCTBEHHOTO YHUBEPCUTETA;
Bepemarun B.B., Ilpesunent APM «PycPuck»
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o 0y0yusee Cpaxo8anusi OUPeKImopos U JONHCHOCHI-
Hoix auy, (D&O); 3apybexcroe nepecmpaxosarie: oxu-
OaHUs U Nepcnexmusni;

o HOBAS PEATLHOCMb: MOUKA 3PEHUS CIMPAX08020
bpoxepa
u Opyzue akmyasnvHole NPpooOembL.

Bo BTOpOIT ieHb (popyMa BIEepBbIe COBMECTHO € Ac-
conyanuel «<VIHCTUTYT BHYTPEHHUX ayAUTOPOB» OBLI
IPOBefeH KPYI/IbLL CTON «Puck-menedsmenm, sHym-
PeHHUTI KOHMPONL U BHYyMPeHHUL ayoum — cono,
Oysm unu mpuo?». Begymumu Kpyraoro CToia CTanm
Anekceit Conus, gupexrop Acconmanun «VHCTH-
TYT BHYTPE€HHUX ayauTOpoB», 1 EBrennii Terenkos,
3amecTtuTenb npencenatens TK010 Poccranmapra.

IInst HedopManbHOTO OOGCYXXAEHUs BefyLIMMM
KpPYIJIOTO CTO/Ia GBI BHIOpaHBI Hanbomee akTyaabHble
BOIIPOCHI B3aMMOEICTBIS YIIPABIEHMS PUCKAMIL, BHY-
TPEHHero ayfuTa U BHYTPEHHET0 KOHTPO/s B paboTe
POCCUIICKIX KOMITAHMII ¥ OPTaHM3alUIi:

o UMO HOem PyKo8oOCMB0 KOMNAHULI O CO2naco-
8aHHbLX Oelicmeutl nodpasdeneHuti o IMUM Hanpasne-
HUAM;

o Kax OONHHOL USMEHUMBCS UX POTib, HOBblE POPMDL
U Mermoouvl pabomboi;

o JIUHUU 3AUAUMBL U KOOPOUHAUUS 0esmeNbHOCU
KOHMPONIbHBIX N0Opa3OeneHutl;

Typ6una K.E., saBegyrouuii kadegpoii ypapneHus
PUCKaMM U CTPaXOBAaHMs, IIABHbII HAyYHBIN
corpynpHuk IlenTpa ycroirunsoro passutusa MIVIMO;
Bepemarus B.B., APM «PycPuck»
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o MOJXMHO 71U C NOMOULLIO AYOUMA YLyHUAUMb PUCK-
MeHeONMEHM: Yelenonazanue U PUck-opueHmuposan-
Hoe ynpaeneHue 6U3Hecom;

o yupposas mparchopmayus GyHKUuu ynpase-
HUST PUCKAMU.

st o6¢cyxpeHus stux mpobmem ObIIM IpuUrIa-
IIeHbl M3BECTHble NMPAKTUKU U3 PA3TUIHBIX CEK-
TOpOB poccuiickoro 6msHeca: Jleiina BapaxumuHa
(AO «Ipynna Peneccanc Cmpaxosanue»), Muxaun
®enopos (TOO ERG Capital Projects, Kazaxcman),
Anna JInmxuesa (Banx Cankm-Ilemep6ypez), Omer
Menexuukos (AO «Ipynna “Vnum”»), Mapua Knes-
moBa (OO0 «Jlenma»), Anekcein KoBemrHukoB
(AO «<ABTOBA3»).

B 1enom o6c¢cyxpeHne Hambomee OCTPhIX MpobieM
PUCK-MeHePKMEeHTa U CTPaXoBaHMsA Ha (popyMe NODKHBI
nomoub Accoryanuu «PycPuck» mepecMoTpeTh ycra-
peBIIIIe IOAXOMb U CTEPEOTHUIIbI, CBOIO POJIb IIPY B3au-
MOJIEIICTBUY C OPTaHAMI TOCYHAPCTBEHHOIO YIIpaBie-
HSI, POCCUIICKMMI 11 3apyOe>XHbIMI Tap THEPAMIL

B pamxax popyma PycPrcka 6p1m HarpaxaeHsl 0-
6epurenu exxerogHoro Konkypca «JIyqmmit puck-me-
HePKMeHT B Poccuu» B 1ECTH HOMMHALVISIX:

o B HOMMHAUNM «3a 00uwuii 6Kk1a0 6 passumue
puck-menedscmenma 6 Poccuu» mobenyurenem npusHaHa
Kanuronnna Typ6ouna (MIIMO MU]I Poccun);

Anpgpomnosa VI.A., cCOBeTHUK BHIle-TIpe3nIeHTa
AO «Pycarom OBepcus»; Bepemarun B.B., IIpesngent
APM «PycPuck»
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Kypatopos A.; Enoxun A.H., Ilepsbrit Bune-npesuneHT APM «PycPuck»; Jle6enes A.B., TeHepanbHbIil fUpeKTOP
kommanun OO0 «Mbatbioc [Iannen Vintepuamuen» (Pyc); Bepemarnn B.B., IIpesugent APM «PycPuck»

o B HOMuHauum «/Iyuumiuii puck-menedxep 200a»
nobemun Anekceit Jle6eges (OO0 «Matbioc [IaHU1
VnTtepHaiunmn, Poccus»);

« B HOMuHauuu «/Iyuwas axademuueckas nyonu-
Kayus 8 001acmu puck-meHeoxMeHma» mobenuTens-
Mu npusHaHbel AHApeli bpikoB, Buktop 3ajikoBckuii
(Poccuiickoe HayuHOe OOILIECTBO aHammM3a PUCKa,
®TBOY BO «Tomcknit rocygapCTBEHHBINI YHUBEpP-
CUTET CUCTEM YIpaBlIeHUS U Pafiuo3TeKTPOHIKN»)
3a MoHorpadumio «MeTomonmornueckre u MpUKIagHbIE
OCHOBBI YIIPaB/IE€HNs PUCKAM U MPEeANpUsATUs u 6es-
OIIACHOCTBIO HACe/IeHNs ¥ OKpy>Kaowelt cpembi» 11 Ene-
Ha Kapannna (OPI'BOY BO «BsATcknit rocyfapcTBeH-
HBIIl YHMBEPCUTET») 3a cOOpHUK cTaTell International
Scientific-Practical Conference “Ensuring the stability
and security of socio-economic systems: overcoming the
threats of the crisis space”. Bce ntoru koHKypca pasme-
LIeHbl Ha caiite PycPucka.

IMogpepxky popyMy Okasaam M3BeCTHbIE KOMIIA-
Huu u opranusary: OO0 «Crpaxosoit bpokep Bummic
CHI», OO0 «b1-Koncant» (6p1Bumii EY), OO0 «Crpa-

xoBoit cepBuc “Tapant’», I[IAO «I'MK “Hopunbckuit
Hukens », [TAO «CAK “Oneprorapant”», Komurer
PCIIII no mpoMBIILIEHHO MTOMUTUKE U TEXHUYECKOMY
PperynupoBaHuio, a Takxxe Mexpynapopsas rpynna «/n-
Tepdakc», ATEHTCTBO 9KOHOMMYECKOI MHpOpMaLuu
«ITpaitm», HaydHO-IpaKTHUeCKuiT )XypHaI «[ITpobaemsr
aHa/M3a pUCcKa», PeITMHroBOE areHTCTBO «IJKCIepT PA»,
W3parensckuii fom [pebennukos, Ilepoe HesaBucumoe
PejiTuHroBoe AreHTCTBO, )XypHabl « PUCK-MEHEIKMEHT.
[TpakTrka», «baHKoBCKOe Hero», «PuHaHCOBas chepar,
HarroHanbHblit 6aHKOBCKMIT Ky PHAIL

IMpourexumit opyM B 04epefHOIL pas3 MOATBEPANIL
MHTepeC [eTI0BOro COO0IIeCTBa K BOIPOCAM IIPAKTIYe-
CKOTO WCIIO/Ib30BaHNA HAaKOIUICHHOTO B HAIllell CTpaHe
U MMpE OIBITA YIPAaBI€HNUA PUCKAMM ¥ CTPaXOBaHNUA
U Ha/lu4ue HeMasIbIX Pe3epBOB 110 BBIPAOOTKE HOBBIX
IIOJXOJI0OB ¥ MHCTPYMEHTOB IIPEOO/IEHNA CaMbIX pas-
HBIX KPM3VICHBIX CUTYaIVIA.

IIpesudenm APM «PycPuck»

O ;/.J'" ; = B.B. Bepewazun
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UHCTpYyKUMA oNnA aBTOpoB

I. PekoMeHanum aBTOpPY A0 IMOAAYN CTATHI

ITpencraBienne cratbu B XypHan «IIpo6meMsl aHammn3a
p¥CKa» HOApasyMeBaeT, YTo:

— cTarbs He ObUIA ONYO/IMKOBaHa paHee B IPYTOM JKypHase;

— CTaThs He HAXOJUTCA Ha PACCMOTPEHUN B IPYTOM XKyp-
HaJle;

— CTaThs He COAEPXUT JJAHHBIX, He MOJIIeXAIUX OTKPBI-
TOJ Iy OIMKaLNY;

— BCE COaBTOPBI COIVIACHBI C ITyOIMKalMeil TeKylel Bep-
CHM CTaThIL.

ITepey OTIPaBKOIT CTATbU Ha pacCMOTpeHMe yOeauTech,
4yto B daitne (Paitnax) comepXnTcs Bcs HeOOXORMMAS UH-
dbopMarusa Ha PycCKOM M aHIJIMIICKOM s3BIKAX, yKa3aHBI
MCTOYHYKM MHGOPMALNY, pa3MellleHHOI Ha PUCYHKaX 1 Tab-
JIMIIAX, BCe UUTATBI 0OPMIEHBI KOPPEKTHO.

Ha tuTyn1bHOM MuCTe CTaTbM pasMelaloTcs (Ha pycCKOM
M QHITINIICKOM A3bIKaX):

1. YIK craTpn.

2. VIms aBTOpa (aBTOPOB).

3. Undopmanus 06 aBrope (aBTOpax).

B sTOM pasperne nepeunciaAnTCA:

— bamuns, UM ¥ 0TYECTBO (IIONTHOCTBIO);

— CTeIleHb, 3BaHME Y 3aHMMaeMas NO/DKHOCTD, TIOJIHOE
M KpaTKOoe HaMeHOBaHIe OpraH13aLny;

— YKo MyOMMKanuii, B TOM 4ucie MoHorpaduii, yue6-
HBIX U3IaHNI;

— 00/1acTh HayIHBIX MHTEPECOB;

— KOHTaKTHas MH(}OpMaIys: Ho4YTOBbI afpec (pabo-
uuit), rerieoH, e-mail, M06. TerreOH OTBETCTBEHHOTO aBTOpA
IJLs CBA3Y C pefaKLyen.

4. Apdunmanus apropa (aBTOpoB).

Addunnanua Bxnodaer B cebs ClaeAymolye TaHHBIE:
monHoe oQuLManTbHOe Ha3BaHMe OPraHN3al{Ui, IIOJIHbII [O-
YTOBBII afipec (BK/IIOYast MHAEKC, TOPOJ, U CTPaHy). ABTOpaM
HeoOXO/[MMO yKa3bIBaTb BCe MecTa paboThl, MMeIoLI/e OTHO-
1LIeHMe K IIPOBeJIeHNUIO MCCTIeOBAHI.

Ecnu B mOfroTOBKE CTAaTby IPUHUMAJIHU YYacTHe aBTOPBI
U3 pasHbIX YYPEXIEHNIT, HeOOXOAMMO yKa3aTh IIPMHAJIEXK-
HOCTb Ka)KJIOTO aBTOPa K KOHKPETHOMY YYPEX/IEHUIO C TIOMO-
MIbI0 HAJICTPOYHOTO MHJEKca.

Heob6xonumo oduimanbHOe aHIIOA3bIYHOE Ha3BaHue y4-
pexpaenns A 61o0ka nHGopMaIy Ha aHIJINIICKOM SI3BIKe.

5. HazBaHme cTaTbim.

HasBaHue cTaThyl Ha PyCCKOM A3bIKE JO/DKHO COOTBETCT-
BOBATb COfIEP>KAaHNIO CTAThIL.

AHITI053bIYHOE Ha3BaHMe HO/DKHO ObITh I'PAMOTHO C TOY-
KU 3peHUs aHITIMIICKOTO A3bIKA, PV 3TOM II0 CMBIC/TY IIOJIHO-
CTBIO COOTBETCTBOBATb PYCCKOA3BIYHOMY Ha3BaHUIO.

6. AHHOTAIAA.

PexomeHpyeMblit 06beM CTPYKTYPUPOBAHHON aHHOTA-
uyn: 200—250 c1oB. AHHOTAUMA COfEP>XXUT CIIeyIole pas-
nenbl: Ilenb, MeToppl, Pesynbrarsl, 3akmodenne.

7. KnrogeBble coBa

5—7 cnoB 1o teMe cratbu. KenarenpHo, 4TO6BI KiTr0Ue-
BbI€ C/IOBA JOTIOTHAIN aHHOTAIVIO ¥ Ha3BaHNe CTaTbIL.

8. KoHdnukT nHTEpECoB.

ABTOp 00513aH yBEIOMUTb PeJAKTOPA O PeaIbHOM VI I10-
TEeHLMaTbHOM KOHQJIMKTE MHTEPECOB, BK/IIOYNB MH(GOPMALIO
0 KOH(/IMKTe IHTePEeCOB B COOTBETCTBYIOLNII Pa3fie/l CTAThM.

Ecnu koH(IMKTa MHTEPECOB HET, aBTOP LO/DKEH TAKKe
coobumth 06 aToM. Ilpumep GopmynnpoBku: «ABTOp 3asiB-
nsgeT 06 OTCYTCTBUM KOHQINKTA UHTEPECOBY.

9. Tekcr craTbm.

B xypuane npunar ¢opmar IMRAD (Introduction,
Methods, Results, Discussion — Bsegenne, Metoppr, Pe3ynn-
tarbl, O6cyxpeHne).

OCHOBHOII TEKCT CTATbM JO/DKEH COlepPXKaTh:

— BBeJICHIE;

— CTPYKTYpMpOBaHHbIE, IPOHYMEPOBaHHbIE Pa3ebl
CTaTby;

— 3aK/II0YeHIE;

— JIMTepaTypy.

10. Pucynkn.

PyicyHKNM ZO/DKHBI OBITh XOPOLIEro KadecTBa, IPUTOHbIe
IUISL TIeYaTi.

Bce pyCyHKY JO/DKHBI MMETD IIOAPUCYHOUHbIE TTOAIIICH.

IToppucyHOYHasA HOAIUCH JJO/DKHA OBITH IlepeBefieHa
Ha aHIIMIACKUI A3BIK.

Pucynxn nHymepyrorcs apabckumy nudpamiu Mo mopsg-
Ky C/IefloBaHMA B TeKCTe. EC/IM PUCYHOK B TEKCTe OIMH, TO OH
He HyMepyeTcsL.

ITepeBOf MOAPUCYHOYHON OAMICH CIeYyeT PaclonaraTb
TI0CTIe TIOZPYICYHOYHOJ IOMIINCH Ha PYCCKOM A3BIKE.

11. Ta6muubr.

Ta6mMIIbI ZO/DKHBI OBITH XOPOILErO Ka4ecTBa, IPUTOfHbIE
A medatyt. IIpenoyTuTe/IbHbI TAOIMIIBI, IIPUTORHbIE /I Pe-
[aKTMPOBAHISL, 4 He OTCKAHNPOBAHHbIE VIV B BIJIE PUCYHKOB.

Bce TabnM1IbI JOMDKHBI MMETh 3aTOTIOBKIL.

HasBaHMe TabMMIbI O/DKHO OBITH MEepPeBEieHO Ha aH-
ITIMIICKMIA A3BIK.

Tabmu1isl HyMepyIoTcs apabcKuMy HydpaMit 0 HOPAAKY
clefoBaHUA B TeKcTe. Ecnm Tabnmia B TeKcTe OffHa, TO OHa
He HyMepyeTcs.

3aro/moBOK Tab/MNLBI BKIIOYAET HOPSAAKOBBIT HOMep Tab-
JIMIIBL U ee Ha3BaHMUe.

ITepeBop; 3ar0/I0BKa TAGMNUIBI CTIEAYET PACIIONATaTh IOCIIe
3ar0/IOBKa TAOMNULIBI Ha PYCCKOM S3BIKE.

12. Cxkpuniorsr u pororpadmm.

Dotorpadun, CKpUHILOTH U APYIMie HEPUCOBAHHbIE U
JIEOCTpaLy HeOOXORMMO 3arPyyKaTh OTHE/IbHO B CHELMAIbHOM
paspienie GOPMBI /1A TIOfiAYM CTaThy B Bufe daitnos Gpopmara
* jpeg, *.bmp, *.gif (*.doc n *.docx — B ciny4ae, ecru Ha u306pa-
JKeHJe HaHeCeHbl HOIONHUTENbHbIe IOMeTKNM). Paspelrenne
u306paxkeHNsA JO/DKHO ObITh >300 dpi. Paitnam nsobparkeHnit
HeoOXOAMMO IIPUCBOUTD Ha3BaHIe, COOTBETCTBYIOL[ee HOMEPY
PUCYHKa B TeKcTe. B omcanuu daiiia crefyeT OTAeNIbHO pH-
BECTH IOJIPUCYHOUHYIO MOIIVICh, KOTOpast JO/DKHA COOTBETCT-
BOBaThb Ha3BaHUIO (oTOrpadyy, MOMeLIaeMON B TEKCT.

13. CHOCcKn.

CHOCKM HyMepyIOTCs apabCKuMy b paMyt, pa3MeliaroT-
Cs1 MOCTPAaHMYHO. B CHOCKax MOTYT OBITh pasMelljeHbl: CCHUIKI
Ha aHOHVMHBIE UCTOYHMKI B CETY VIHTEepHeT, CCBUIKM Ha y4e6-
HVKM, y4e6HbIe mocobus, TOCTHI, cTaTHCTIYeCKNe OTYETH,
CTaThy B OOI[ECTBEHHO-IIOIMTUYIECKIX Ta3eTax U SKypHaax,
aBTOpedepartsl, AyccepTanyy (eC/Iv HeT BO3SMOKHOCTY IPOLIY-
TUPOBATb CTATBYL, ONYO/IVKOBAHHBIE IO Pe3y/IbTaTaM JUCcep-
TALVIOHHOTO VMCCTIE[OBAHI), KOMMEHTAPHUI aBTOPA.

14. CiuCOK MuTepaTyphl.

B >xypHaie ncronp3yeTcs: BankyBepckuit popmar -
pOBaHMs, KOTOPbIT IOApa3yMeBaeT OTCBUIKY Ha MCTOYHUK
B KBaJPaTHBIX CKOOKAX 1 MOCTIeAyIoliee yIIOMUHAHNE MICTOY-
HVIKOB B CIIVICKe IUTEPATYPhI B Opsifike yrnomuHauus. Crpa-
HUI[A YKa3bIBA€TCsI BHYTPHU CKOOOK, depes 3aIATyI0 1 Ipobern
10C/Ie HOMepa MCTOYHMKa: [6, c. 8]



B cnmcox muTepaTyphl BKIIOYAIOTCA TONBKO PeLleH3MpY-
eMble MCTOYHNUKY (CTAaThy U3 HAYYHBIX )KYPHAJIOB ¥ MOHO-
rpadunu), ymoMmHamomuecs: B TeKCTe cTaTbu. HexxenarenbHo
BK/IIOYATb B CIIMCOK JIUTEPATyphl aBTOpedepaTsl, fuccepra-
1un, yae6HnKy, yge6unie nocobusa, TOCTe, nHbOpManuio
C CaifTOB, CTATUCTUYECKIE OTYETBI, CTATbU B OOI[ECTBEHHO-
TONMUTHYECKUX ra3eTax, Ha caiiTax u B 6rorax. Eciu Heobxo-
IMMO COC/IaThCA Ha TaKylo MHGYOPMALNIO, CTIEAyeT HOMECTUTh
MHGOPMALNIO 00 UCTOYHUKE B CHOCKY.

ITpu onmcanuy UCTOYHMKA ClIefyeT yYKasbiBaTh ero DOI,
€C/IU yHAeTCs ero HaiTu (I 3apyOexKHbIX MICTOYHUKOB yHia-
eTCs 3TO cliennaTh B 95% cimydaes).

CchIIKM Ha IPUHATHIE K ITyONIMKaIMM, HO ellle He OIIy-
O1MKOBaHHBIE CTATbM JOJDKHBI OBITH ITIOMEYEHBI CIOBAMMU
«B IeYaTU»; aBTOPbI JO/DKHBI NONTYyYUTh NMICbMEHHOE paspe-
LIeHMe J/I CCHUIKM Ha TaKye JOKYMEHTBI 1 IOfITBepKaeHIe
TOTO, YTO OHV IPUHATEI K 1edatu. VHdopManus us Heonyo-
JIMKOBaHHBIX VICTOYHUKOB JO/DKHA OBITH OTMeYeHa CTI0BaMM
«HeOIyONMMKOBaHHBIE JAHHbBIE/TOKYMEHTBI», aBTOPBI TaKXKe
TO/KHBI MOMYYUTh MICbMEHHOE TTOATBEPK/IeHe Ha MCIIO/Tb-
30BaHNe TaKMX MaTepuasoB.

B ccplIKax Ha CTaThy U3 KYPHA/IOB IOJDKHBI OBITH 00513a-
Te/IbHO YKa3aHbl T'OJ BBIXOA ITYO/IMKALIIY, TOM 1 HOMep Xyp-
HaJIa, HOMepa CTPaHuIIL.

B ommcaHMM KaX<[JOTO MICTOYHMKA JO/DKHBI OBITH IIpef-
CTaBJIeHbI BCE ABTOPBI.

CCBIIKY JO/DKHBL OBITh BepUQUIIMPOBAHDI, BHIXOLHbBIE
JaHHbIE IIPOBEPEHbI Ha OPUIVIATBHOM CaliTe XYpPHAIoB 1/
WV U3JATEeNbCTB.

Heo6xomym mepeBoy CIMCKa TUTePaTypbl Ha aHIIMIICKII
A3bIK. ITocne onucanmsa pyccKOA3BIYHOTO VICTOYHMKA B KOHIIE
CCBUIKM CTaBUTCA yKa3aHMe Ha A3bIK pabotsl: (In Russ.).

Il TpaHCIMTepanyy UMeH 1 GaMMUInit aBTOPOB, Ha3Ba-
HUI )KyPHAJIOB CTIefyeT MCIIONb30BaTh cTanAapT BSI.

II. Kak mogaTh cTaThI0 Ha pacCMOTpPeHMe

Pykommch cTaThy HAIIPaB/IIETCS B pefakuuio depes online
dbopMy 1M B 971eKTPOHHOM Bufie Ha e-mail journal@dex.ru.
3arpyaemblil B CUCTEMY HaIpaB/IsgeMblil Ha 97eKTPOHHYIO
o4ty a1 co cTaThbeil FO/KeH OBbITh IpeficTaBIeH B GpopMa-
te Microsoft Word (umets paciunpenne *.doc, *.docx, *.rtf).

III. BsaumopeiicTBie MEXAY >KYPHAIOM U1 aBTOPOM

Pemakums >xypHana BefieT IepenncKy ¢ OTBeTCTBEHHBIM
(KOHTaKTHBIM) aBTOPOM, OJHAKO IIPJ >KeJTAHUM KO/TIEKTUBA
aBTOPOB MJICbMa MOTYT HaIIPaB/IATBCA BCEM aBTOPAM, /LA KO-
TOPBIX YKa3aH afipec 3/IeKTPOHHOI IOYTHI.

Bce mocrynaromue B xypHan «IIpo6nembl aHanusa pu-
CKa» CTaTb) IPOXOAAT INpeJBAPUTENIbHYI0 IPOBEPKY OT-
BETCTBEHHBIM CEKpeTapeM >KypHajia Ha COOTBeTCTBUE dop-
ManbHBIM TpeboBanmsaM. Ha aTom arare cTaTbss MOXeT OBITh
BO3BpallleHa aBTOpPY (aBTOpaM) Ha JOPAbOTKY ¢ MpOChOOIl
YCTPaHUTH OWMOKYM MM [OOABUTb HELOCTAIOLINE JaHHBIE.
Tak>ke Ha 3TOM 3Tale CTaTbs MOXXET ObITb OTKIOHEHa W3-
3a HECOOTBETCTBMA €€ IIe/IAM JKypHasa, OTCYTCTBYA OPUTHU-
HaJIbHOCTY, MaJIO} HayYHOI IIeHHOCTH.

ITocne npegBapuTeNbHONM IPOBEPKM OTBETCTBEHHBIIN pe-
TaKTOp IepefiaeT CTaThI0 PEIleH3€HTY C yKa3aHMeM CPOKOB
pelleH3upoBaHuA. ABTOPY OTHPABIAETCA COOTBETCTBYIOIIee
yBeOM/IEHHE.

ITpy HONMO>XXUTETBHOM 3aK/IIOUEHNY PelleH3eHTa CTaThs
TlepelaeTcs pefaKToOpy /A MOATOTOBKM K ITeYaTH.

ITpy NIpUHATUM pelleHNs O JOPabOoTKe CTaThby 3aMeYaHNs
U KOMMEHTapuM pelleH3eHTa NepefalnTcsa aBTopy. ABTOpY
TaeTcA 2 MecAlla Ha yCTpaHeHMe 3amedannil. Ecim B TeyeHye
3TOTO CPOKa aBTOP He YBEZOMMN/ PeJaKINIo O INTAHNPYEMBIX
HeICTBUAX, CTAaTbsI CHIMAETCS C O4epenyl My OMnKaIni.

ITpy mpuHATUM pellleHMA 06 OTKase B MyOMMKAIIMM CTa-
TbJ aBTOPY OTIIPABIIAETCA COOTBETCTBYIOIIEE pelleHNe pe-
TaKIVN.

OTBeTCTBeHHOMY (KOHTAaKTHOMY) aBTOPY HPMHATOI K ITy-
O/MMKaLyM CTaTby HalpaBpyseTcs GUHAIbHAA BEPCUs BEPCTKI,
KOTOPYIO OH 00s13aH IpoBepuThb. OTBET 0XXIAETCS OT ABTOPOB
B TedeHue 2 CyTOK. IIpy OTCyTCTBUM peaKIy CO CTOPOHBI aB-
TOpa BEPCTKA CTATbU CUNTAETCA YTBEP KACHHOI.

IV. ITopsApok mepecMOTpa pelieHNii pelaKTopa/perjeH3eHTa

Ecnu aBTOp He COITIaceH C 3aK/II0YeHNeM pelieH3eHTa u/
VIV PeJaKTOpPa WM OTHENbHBIMI 3aMeYaHIsAMI, OH MOXKET
OCIIOPUTD IPUHATOE pelieHe. I/1s1 9T0ro aBTOpy HeOOXORMMO:

— MCIPaBUTDb PYKOIMCh CTATbU COIIACHO 060CHOBaHHBIM
KOMMEHTApVIsIM PeLieH3eHTOB U PeJaKTOPOB;

— SICHO U3JIOKUTD CBOIO IO3MIUIO TI0 PacCMaTPUBAEMO-
MY BOIIPOCY.

PenaxTophl cOfIelICTBYIOT IOBTOPHOI ITOfAa4e PYKOIMCEIL,
KOTOpbIe TIOTEHIMaTIbHO MOITIN Obl ObITH IPUHATHI, OZHAKO
OBLIM OTKJIOHEHBI U3-3a HEOOXOAMMOCTY BHECEHNS CYIeCT-
BEHHBIX M3MEHEHNIT Wi c60pa HOMONTHUTEIBHBIX LAHHBIX,
Y TOTOBBI MOFPOOHO OOBACHUTD, YTO TPeOYyeTCs UCIPABUTh
B PYKOIIUCH [/ TOTO, YTOOBI OHa ObI/Ta IIPUHATA K ITy6/IMKa-
LWL

V. [eitcTBUs pefakium B CIydae OGHapy>KeHNs IIaruara,
dabpuxanym i panbcndpukanyy JaHHBIX

B cnyyae o6Hapy)keHNA HEOOPOCOBECTHOTO TTOBENEHNA
CO CTOPOHBI aBTOpa, OOHApyXXeHMA IIaruaTa, Gpadpukanyu
wn QanbcupuKanyuy JAHHBIX pefaKIsa PYKOBOLCTBYeTCA
npasunamu COPE.

K «Hemo6pocoBecTHOMY IOBeieHNIO» XypHai «IIpo6ie-
MBI aHa/IM3a PUCKa» He OTHOCUT YeCTHbIE OLIMOKM VJIM 4eCT-
Hble PACXOX/IeHV: B IIaHe, IPOBEeeHUN, MHTePIpeTaluy
VIV OLIEHKe MCCIIeiOBATEeNbCKUX METONOB MU Pe3y/IbTaTOB,
UV HelloOPOCOBECTHOE MIOBEieHMe, He CBA3AHHOE C HAYIHBIM
IPOLIECCOM.

VI. VicnpaBneHue oumboK i OT3bIB CTAThI

B ciyyae o6GHapy)XeHUsl B TEKCTe CTATbU OMMGOK, BIINSI-
IOLIMX Ha ee BOCIHPUATHE, HO He MCKaXKAIOIVX M3TI0XKEeHHbIe
Pe3y/IbTaThbl MCCTIeROBAHI, OHY MOTYT ObITh MCIIPABJIEHBI IIy-
teM 3ameHsl pdf-¢aiina cTaTby u ykazaHueM Ha OolIMOKY B ca-
MoM daiisie CTaTby ¥ HA CTPAHNILIE CTATHY Ha CaifTe KypPHATIa.

B cnydae o6HapY)KeHNUs B TEKCTe CTATBU OLIMOOK, MCKa-
JKAIOLIMX Pe3y/IbTaThl UCCIeROBAHNU, MO0 B CIydae IUIaru-
ara, OGHapy>XeHMs HeJOOPOCOBECTHOTO MOBENEHNUS aBTOPa
(aBTOpOB), cBA3aHHOTO ¢ danbcuduxaryeit u/mmm padpuka-
LVell JaHHBIX, CTAaThsi MOXeT ObITb 0TO3BaHa. VIHUIMaTOpoM
OT3BIBA CTATbV MOTYT OBITb PeFAKIIs, aBTOP, OPTaHU3ALIS,
JaCTHOE JINIO.

OrosBaHHasI CTaThsI IOMeYaeTcsi 3HaKOM «CTarbsi 0TO3Ba-
Hay, Ha CTPaHMI[e CTATbY pa3MelaeTcss MHPOPMAIVSL O IPUIN-
He OT3bIBa CTaThbi. VIHpOpMaIs 06 OT3bIBE CTAThI HATIPABIIS-
ercsi B 6a3bl JAHHBIX, B KOTOPbIX MHIEKCUPYETCsI XKYPHAIL.

Iogpo6Has uHCTpyKIMsA Ha caitte https://www.risk-journal.com



Instructions for Authors

1. Recommendations to the author before submission of article

Submission of article in the «Issues of Risk Analysis» magazine means
that: article was not published in other magazine earlier; article is not under
consideration in other magazine; article does not contain the data which are not
subject to the open publication; all coauthors agree with the publication of the
current version of article.

Before sending article for consideration be convinced that the file (files)
contains all necessary information in the Russian and English languages, sources of
information placed in drawings and tables are specified, all quotes are issued correctly.

On the title page of article take place (in the Russian and English languages):

1. Article UDC.

2. Name of the author (authors).

3. Information on the author (authors).

Are listed in this section: surname, name and middle name (completely),
degree, rank and post, full and short name of the organization, number of
publications, including monographs, educational editions, area of scientific
interests, contact information: the postal address (working), phone, e-mail, mob.
phone of the responsible author for connection with edition.

4. Affiliation of the author (authors).

The affiliation includes the following data: the full official name of the
organization, the full postal address (including the index, the city and the country).
Authors need to specify all places of work concerning carrying out a research.
If authors from different institutions took part in preparation of article, it is
necessary to specify belonging of each author to concrete establishment by means
of the nadstrochny index. The official English-language name of establishment is
necessary for information block in English.

5. Name of article.

The name of article in Russian has to correspond to contents of article. The
English-language name has to be competent in terms of English, at the same time
on sense completely correspond to the Russian-language name.

6. Summary.

The recommended volume of the structured summary: 200—250 words. The
summary contains the following sections: Purpose, Methods, Results, Conclusion.

7. Keywords.

5—7 words on article subject. It is desirable that keywords supplemented the
summary and the name of article.

8. Conflict of interest.

The author is obliged to notify the editor on the real or potential conflict of
interests, having included information on the conflict of interests in appropriate
section of article. If there is no conflict of interests, the author has to report about it
also. Example of a formulation: "The author declares no conflict of interests".

9. Text of article.

In the magazine the IMRAD format is accepted (Introduction, Methods,
Results, Discussion).

The main text of article has to contain:

— introduction;

— the structured, numbered sections of article;

— conclusion;

— literature.

10. Drawings.

Drawings have to be high quality, suitable for the press. All drawings have to
have caption signatures. The caption signature has to be translated into English.
Drawings are numbered by the Arab figures on a sequence in the text. If the
drawing in the text one, then it is not numbered. The translation of the caption
signature it is necessary to have after the caption signature in Russian.

11. Tables.

Tables have to be high quality, suitable for the press. The tables suitable for
editing but which are not scanned or in the form of drawings are preferable. All
tables have to have headings. The name of the table has to be translated into English.
Tables are numbered by the Arab figures on a sequence in the text. If the table in the
text one, then it is not numbered. The heading of the table includes serial number of
the table and its name. The translation of heading of the table it is necessary to have
after table heading in Russian.

12. Screenshots and photos.

Photos, screenshots and other not drawn illustrations need to be loaded
separately in the special section of a form for submission of article in the form of
files of the format *.jpeg, *.bmp, *.gif (*.doc and *.docx — in case additional marks
are applied on the image). Permission of the image has to be > 300 dpi. Files of
images need to appropriate the name corresponding to number of the drawing in
the text. It is necessary to provide in the description of the file separately the caption
signature which has to correspond to the name of the photo placed in the text.

13. Footnotes.

Footnotes are numbered by the Arab figures, are placed page by page. In
footnotes can be placed: the reference to anonymous sources in the Internet,
references to textbooks, manuals, state standard specifications, statistical reports,
articles in political newspapers and magazines, abstracts, theses (if there is no
opportunity to quote articles published by results of a dissertation research),
comments of the author.

14. List of references.

In the magazine the Vancouver format of citing which means sending on
a source in square brackets and the subsequent mention of sources in the list of
references as a mention is used. The page is specified in brackets, through a comma
and a gap after number of a source: [6, page 8].

The list of references joins only the reviewed sources (articles from scientific
magazines and the monograph) which are mentioned in the text of article. It is

undesirable to include in the list of references abstracts, theses, textbooks, manuals,
state standard specifications, information from the websites, statistical reports,
articles in political newspapers, on the websites and in blogs. If it is necessary to refer
to such information, it is necessary to place information on a source in the footnote.
At the description of a source it is necessary to specify it by DOI if it is possible to
find it (for foreign sources it is possible to make it in 95% of cases).

References to articles adopted to the publication, but not published yet have to be
marked with the words "in the press"; authors have to get the written permission for
the reference to such documents and confirmation that they are accepted for printing.
Information from unpublished sources has to be noted by the words "unpublished
data / documents", authors also have to receive written confirmation on use of such
materials. From magazines year of a release of the publication, the volume and the
issue of the magazine, page numbers have to be surely specified in the references
to articles. All authors have to be presented in the description of each source.
References have to be verified, the output data is checked on the official site of
magazines and/or publishing houses. The translation of the list of references into
English is necessary.

After the description of a Russian-speaking source in the end of the reference
the instruction on work language is put: (In Russ.). For a transliteration of names
and surnames of authors, names of magazines it is necessary to use the BSI standard.

I1. How to submit article for consideration

The manuscript of article is sent to edition through online a form or in
electronic form to e-mail of journal@dex.ru. The file, naprvlyaemy on e-mail,
loaded into a system with article has to be presented in the Microsoft Word format
(to have the expansion *.doc, *.docx, *.rtf).

III. Interaction between the magazine and author

The editorial office of the magazine corresponds with the responsible (contact)
author, however if desired group of authors letters can be sent all authors for whom
the e-mail address is specified.

All articles coming to the "Issues of Risk Analysis " magazine undergo
preliminary testing by the responsible secretary of the magazine for compliance to
formal requirements. At this stage article can be returned to the author (authors)
on completion with a request to eliminate errors or to add missing data. Also at this
stage article can be rejected because of discrepancy to its purposes of the magazine,
lack of originality, small scientific value.
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