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IIpenuc/ioBue HAYYHOTO PeIAKTOPA

KomniekcHass oOneHKa MNPUPOJHO-aHTPOINOTEHHBIX U COLMAJIBHO-
HKOHOMHUYECKUX CUCTEM OTHOCHUTCS K 0O0JIACTH COBPEMEHHON HAyKH, KOTOpas
WHTEHCUBHO Pa3BUBACTCS KaK MEXIUCLUILUIMHAPHOE HampasieHue. M3BecTHo,
YTO Ha CTBIKE Pa3jIMYHBIX OOJacTed 3HAHUM MOYBa U MPOTPECCUBHBIX HIEH
BCerja IUIOJOTBOpHA. JlaHHOE HampaBlieHHE 00J1aJlaeT TaKK€ BCEMHU YEPTAMHU
3apO’KIAFOIICHCS] HOBOM HAYKHW — COOCTBEHHOH Pa3BUBAIOIICHCS METOIOIOTHEH,
rpoMagHeiM  (pakTorpadUueckuM  MaTepuajIoM  JAHHBIX  HAOJIOJACHHI
MIPUMEHHUTEIBHO K CUCTEMAM Pa3JIMUYHON MPUPOIbI, MHOKECTBOM MPAKTUYECKUX
3a/1a4, TPEOYIOMINX PEIICHHUS.

TeopeTndeckoe 3HaYeHHWE JAaHHOM padOTHl 3aKIIOYaeTCd B TOUCKE
peteHus GyHAaMEHTaIbHOU MPOOJIeMbl HAYKH, CBSI3AaHHOM C UCIIOJIb30BaHUEM B
UCCIICIOBAHUSIX DKOJIOTUYECKUX, MPUPOJHO-aHTPOMOTEHHBIX M COIUAJIBHO-
SKOHOMHUYECKUX TMPOIECCOB M SBJICHUNW €CTECTBEHHOHAYUYHBIX METOJOB, U
pPa3BUTUH METOJOJIOTUA KOMIUIEKCHOM OLICHKH MPUPOJHO-AHTPOIOIE€HHBIX U
ypOaHU3UPOBAHHBIX CHUCTEM U  O00BEKTOB. OpUTHHAIBHOCTh  HAYYHBIX
pe3yibTaTOB CBA3aHA C WJEEH MPEACTABICHUS CTAaTUCTUYECKUX HAOIOICHUN B
BUJI€ MHOTOMEPHOM BBIOOPKH JaHHBIX OIbITA U3 HEMPEPHIBHON TUIIOTETUYECKOM
Cpellbl, XapaKTepU3yIOLIEel COCTOSIHUS OOBEKTOB IO MHOKECTBY IOKa3aTeNeil.
DTO JaeT BO3MOXXHOCTh MCIOJIb30BaTh MaTE€MaTUUYECKUM armapar, KOTOPBIH
MIPUMEHSIETCSI CETO/IHS B €CTECTBEHHBIX HayKaXx.

Hacrosiiiass kHura HamvcaHa MOJOJBIM JIOKTOPAHTOM M TOCBSIIEHA
TEOPUU U TMPUIIOKEHUSM BEPOATHOCTHBIX METOJIOB KOMIUIEKCHOW OILIEHKH
CUCTEM, HCXOJd W3 aHajin3a CIOXHBIX COOBITUNA, KOTOpbHIE XapaKTepU3yHOT
COCTOSIHUE U Pa3BUTHUE ITUX CUCTeM. [[aHHBIN MOIX0/T ABISETCS HOBBIM U MOKET
3aMHTEPECOBATh MHOTMX CIEHHUAIUCTOB, ACSATEIBHOCTh KOTOPHIX CBSI3aHA C
peuieHreM 3aiad B cdepe ypOAHUCTUKM, PETHOHATMCTHKH, TJIO0ATUCTUKH,
OXpaHbl OKPY’KarOIIEH Cpebl, HAIIMOHAJIIBHOW M AKOJIOTHYECKON 0€301acCHOCTH,
a TaKKe C Pa3IMYHbIMU CHCTEMHBIMH U TPOTHO3HBIMH HCCJIEAOBAHUAMMU.
XodeTcss HaAesIThCS, YTO JaHHAs MOHOrpadus OyJeT C HMHTepecoM NpHHSITA
HIUPOKUM KPYTOM CIHEHHUAIMCTOB, 3aHUMAIOIIMXCS MpoOJieMaMu CUCTEMHOTO

aHaJiu3a, KOMITJICKCHOM OLCHKHN CUCTEM M CTPATCTHYCCKOT'O IIPOTrHO3UPOBAHMA.

Asepun I'.B., 0.m.H., npog.



Hayka nauunaemcs moeoa, koeda
Yyenoeex noOX00uUm K A6J1eHUIM
nPUPOObL C YUCTOM U MEPOIO

B.U. Bepnaockuii

BBEJAEHHUE

[IpoOnemMa KOMITJIEKCHON OIEHKU Pa3JIMYHBIX MPUPOTHO-AHTPOIOTEHHBIX
CUCTEM, a TaKK€ aHaJM3a PHUCKA OMNACHBIX MPUPOJHBIX U AHTPONOTE€HHBIX
MPOIIECCOB SBJSIETCST OAHOM M3 (yHAaMEHTaJIbHBIX MPOOJIEM COBPEMEHHOMN
Hayku. CeroiHd »STO HampaBJEHUE MCCIEIOBaHUA B CBOel 0a30BOi
METO/I0JIOTUHN OIMPAETCS MIPEUMYILECTBEHHO HA 3KCIIEPTHBIE METOMABI, KOTOPBIE
IIOBCEMECTHO HCIIOJIb3YIOTCA B HAy4YHBIX M NPaKTHUECKUX wLemsax. JlroOble
HKCIIEPTHHIE OLEHKM IO CBOEH MpPHUPOJAE SBISIOTCA CYOBEKTUBHBIMH, HX
JIOCTOBEPHOCTb  3aBUCUT OT OIIBITAa JKCIEpTa M €ro  aHAIUTUYECKUX
BO3MOKHOCTEMN IIPU OLICHKE PA3BUTHS CUTYALUH.

CymiecTByeT W Jpyrod MyTh pEIICHHUS JaHHOW MPOOJIEMBI, KOTOPBIH
OTJIMYAETCS MEXIMCLUMUIUIMHAPHBIM XapaKTepOM HAYYHBIX HCCIEIOBAHUNA U
CBSA3aH C HCIIOJB30BAHUEM IIPU M3YYEHHM [PUPOJHBIX, HKOJIOTHYECKUX,
AHTPOIIOTEHHBIX W TEXHOTCHHBIX IIPOLIECCOB €CTECTBEHHOHAYYHBIX METOOB.
MopnenupoBaHue TaKMX NPOLECCOB MOYKET OCHOBBIBATHCS HA BEPOSTHOCTHBIX
MOJXO/AaX aHaju3a M ONHCAHMS KOJIMYECTBEHHBIX HJAHHBIX, MOJYYEHHBIX B
npolecce HaOMIOACHUI WM omnbiTa. JlaHHOe HayyHOe HallpaBi€HUE B HAyKe
uMeeT OOJIbIIOE 3HAYEHHE, TaK KaK MO3BOJSET MPEMAJIOKUTh OOBEKTHBHBIC
TEOPETHUYECKHE  METOABl  MCCIEIOBAaHUS  MHOTOMEPHBIX  MPUPOJIHO-
aHTPOINOTeHHBbIX cucTeM. Co3/1aHMe HOBBIX METOJOB KOMILIEKCHOW OLEHKH, a
TaK)K€ METOJUK OOBEKTUBHOTO PaHXUPOBAHUS OOBEKTOB IO KOMIUIEKCY
MoKasaTelied MOXET CIOCOOCTBOBATh PEIICHUI0 MPOOJIeMbl  pa3paboTKu
JIOCTOBEPHBIX MPOTHO30B Ha CPETHECPOUHYIO U JOJITOCPOUHYIO MEPCIIEKTUBY BO
MHOTHX 00JIACTSAX 3HAHUU.

Pa3paboTka BEpOATHOCTHBIX METOJOB KOMILJIEKCHOW OLEHKH M aHajIu3a
pUCKOB TpeOyeT MpUBJICUCHHUS ammapaTa MaTeMaTHYeCKOTO MOJAETUpPOBaHUS,
CPEICTB OIMCAaHUSl CTATUCTUYECKUX HaHHBIX M HH(OPMALMOHHBIX METOOB

aHanu3a pa3HoIuIaHoBOW uHGopmaru. OCHOBHAS TPYAHOCTh COCTOUT B TOM,



YTO TECOPETUUYECKHUE METONBI B JAHHBIX O0JACTSIX HAyKW MPOpabOTaHbI BeCchMa
cmabo. TeopeTnyeckne M HKCIEPUMEHTAJIbHBIE MCCIENIOBAHUS B JIaHHOM
HarnpasyieHUU npooauinch [[x. @oppecrepom, J1.X. Menoy3om, I1. AHOXUHBIM,
P. Yurrekepom, A.A. AxaeBbiM, M.3. 3rypoBckuM, B.JI. Morunesckum,
K. boynaunurom, B.W. Ky3nenossim, E.A. fitnu, 0. U3pasnem, B. Mapmanowm,
CJIL. ABammanu, A.b. KaunnckuM, A.B.KuceneBbIM M MHOIMMH JIpYTHMH
aBTOPAMH.

OnHako, HECMOTPST Ha MHOECTBO HCCIIEIOBAaHWI B JaHHOW oO0JacTu,
CYILIIECTBEHHOI'O0 TIporpecca B peHIeHUH MpoOJeMbl TMOKa HE HaOJIOAaeTCs.
OcHOBHasi MpUYMHA JTOTO JIEKUT B  OTCYTCTBUM  KOHUENTYalbHbIX
NpEACTaBICHU U  OOIIEeH TEOpUH  OLEHKH  COCTOSHUNA  MPUPOJHO-
AHTPOMOTEHHBIX CUCTEM U MPOIECCOB UX Pa3BUTHA.

N3 Bcero MHOrooOpasusi HEPEIIEHHbIX TPO0IEM aBTOPOM OBLIN BBIOPAHbI
T€ W3 HUX, KOTOPbIC HApPaBJICHbI Ha PA3BUTHE METOAOJOTHH MOJCIUPOBAHUSI
MPUPOTHO-aHTPONIOTEHHBIX CUCTEM, OXBAThIBAIOIIECH Pa3HBIE KIAcChl OOBHEKTOB,
KOTOpasi MO3BOJIMIA OBl MCCIIENOBATENIO0 CO37aBaTh BEPOSITHOCTHBIE MOJIEIH
M3y4aeMbIX CUCTEM M MPOIECCOB HA OCHOBE JaHHBIX HAOIIOACHUI. DTO CBSI3aHO
C TEM, YTO CErOJHs B IOBECTKE JHS OCTPO CTOMT BOIPOC CO3JAHUS HOBOMU
METOJOJIOTUM  TPUKIATHOTO  MOJEIUPOBAHUS  MPUPOTHO-AHTPONOTECHHBIX
CUCTEM, KOTOpas MO3BOJIJIa Obl MCIOJIb30BaTh OOIIYIO JOTHYECKYIO CXEMY
aHajgu3a JaHHBIX M TIOCTPOCHMSI MOJEJIEH MO OTHOIICHHI0 K pa3InyHbIM
MPUPOJIHBIM, aHTPOIOTEHHBIM M 3KOJOTHMYECKUMM IpoleccaM. BeposiTHOCTHBIE
MOJIENIA OTJIMYAIOTCS BHICOKUM YPOBHEM (popMaimn3alid U YHUBEPCATbHOCTHIO
MPEICTABICHUS, OHU MOTYT OBITh OpPUEHTUPOBAHBI Ha OIKCAHUE CaMBIX
pPa3JIMYHBIX MAaCCHBOB KOJIMUYECTBEHHON HWHQOpMaIuu, TA€ TPUCYTCTBYIOT
JAHHBIE AKOJOTUYECKOT0, COLUUAIBHOTO U SKOHOMUYECKOTO XapakTepa. Takxke
COOBITUIMHBIE MOJENM TO3BOJISIIOT MPOBOAUTH CUCTEMHBIM aHAIU3 Kak
KOJIMYECTBEHHBIX, TAK U KaU€CTBEHHBIX JIAHHBIX.

[IpenmyiiecTBO JAHHONW KHUTU COCTOUT B TOM, YTO MPEIOKECHHbBIC
METOJbl TO3BOJISIIOT TOCTPOUTH BEPOSTHOCTHBIE MOJEIIM ONUCAHMS JIaHHBIX,
XapaKTEPU3YIOMINX PEe3ylbTaThl OMNbITA WM HAOMIONEHUN IS  CaMbBIX
paznuuHbix cucteM. OCHOBHOE TpeOOBaHUE K JaHHBIM — 3TO BO3MOXKHOCTb MX
MPE/ICTABICHUS] B BUAE TPEXMEPHBIX MACCHUBOB «OOBEKTHI-IIOKA3ATEIN-BPEMS.

s 10 IaBJISIOIIETO OOJIBIITMHCTBA COLMAJTbHO-?)KOHOMHYECKUX,



IKOJIOTHYECKUX, OMOJIOTHUECKIX U TEXHOJIOTMYECKUX CHUCTEM HHpOpMamus 00
WX COCTOSHUU W Pa3BUTUM MOXKET OBITh TMPEICTaBlieHa B IMOJAO0HOM BHJEC
(cTpa"bsl MHpa, ropojia, MPUPOJIHO-AaHTPOIIOTCHHBIE CHUCTEMbI, OMOJIOTHYCCKHE
BHU/IbI, TEXHOT€HHBIE 00BEKTHI, TPYIIIbI JIOACH U T.J1.).

Tak kak B OCHOBE IpeJjIaracMoro MeTojia JISKUT BEPOSITHOCTHAS OIleHKA
CJIOKHBIX COBMECTHBIX COOBITHUM, TO MPU KOMIUIEKCHOM aHajIu3€ BO3MOXKHO
OJIHOBPEMEHHOE M3YyUYEHUE CaMbIX pPa3IUYHBIX TOKa3aTeled  CHUCTEM,
Ka4eCTBEHHO OTJIMYAIOIIUXCS MEKTy COOOH.

BaxxHoii  0cOOEHHOCTHIO  MOHOTrpaduu  SBJSICTCS  3HAUYMTEIHHOE
KOJIMYECTBO MPAKTUUECKHUX MPHUMEPOB IO KOMIUICKCHOM OIIEHKE CTpaH MUpa,
ropoJ0B, OMOJIOTHYECKUX 00BEKTOB, YTO YKA3bIBAET HA MIUPOKHUE BO3MOKHOCTH
MIPUMEHEHUSI BEPOSTHOCTHBIX METO/IOB B IPUKJIATHBIX 00JIaCTSX.

IlepBasg rylaBa KHUTM NOCBSLIEHA HM3YYECHHUIO MPOOJIEM KOMIUIEKCHON
OIICHKU MPUPOIHO-aHTPOINIOTEHHBIX CUCTEM. BTOpas u TpeThU IJ1aBbl CBS3aHBI C
U3y4eHUEM OOBEKTOB M (POPMYIHPOBKON TMIIOTE3 U METOAOB MCCIEIOBAaHUSA, a
Takke (QOPMYIUPOBKOM TEOPETHUUECKUX OCHOB KOMILJIEKCHOM  OIIEHKH
MIPUPOTHO-AHTPOIIOTEHHBIX CUCTEM.

ITocnenyronye riaBbl KHUTH CBSI3aHBI C MPUKIAIHBIMU TPUIOKECHUSIMU
BEPOSITHOCTHBIX METOJ0B KOMIUIEKCHOM OILIEHKM. B 4YacTHOCTH, Ha OCHOBE
CYIIECTBYIOIIMUX ONBITHBIX J@HHBIX BBHITIOJTHEHA OIIEHKA PHUCKOB 3arpsi3HCHUS
aTMOC(EpHOro BO3/yXa B TOpoJiax M HACEJEHHBIX IMYyHKTaxX MO Pa3IUYHbIM
omacHbIM coOBITHAM. [IpoBeneHa KOMIUIEKCHAsI OIIEHKA COCTOSHUSI U Pa3BUTHS
ropoaoB EBponsl u Mupa. [lokazaHo, kKak BEpOSTHOCTHBIE METObI MOTYT OBIThH
HCTOJIb30BaHbI MIPU CTPATETUUECKOM OIIEHKE CTPAaH W PETHMOHOB I10 MOKAa3aTeJIsIM
YEeJOBEYECKOTO pa3BUTUS. B JaHHBIX TaBax MNPEIsiOKEHbl aabTepHATUBHBIC
METOJMKHM pacueTa HHACKCA YeJIOBEUECKOTO Pa3BUTHUSA, MEXKIYHAPOIHOTO
WHJEKCA CYacCThs, HWHJEKCAa Pa3BUTUS TOPOJOB, KOMIUIEKCHOTO HHJACKCA
3arps3HEHUsI aTMOC(EpHOro BO3AyXa, PAHKUPOBAHUS CTPAH IO AKOJOTHUECKUM
nmokasaTressiM U T.J1. Takue METOAUMKHM MOTYT MCIIOJb30BaThCs HE3aBUCUMBIMU
AKCIIEPTaMHU B CBOSH paboTe MpH ONpeIeICHHH HHICKCOB U OIICHKH PEUTHHIOB
Pa3IMYHBIX TPUPOIHO-AaHTPOIIOTEHHBIX CUCTEM.

OtnenpHBIM  pa3fen KHUTH IOCBSIIEH MpoOieMaM OHOJIOrHYECKOro
pa3zHooOpa3usi, BEpOSATHOCTHBIM METOJIaM KOMITJIEKCHOM OIIEHKH B 3TON 00J1acTH

N U3YUYCHHIO OBOJIIOIMOHHOT'O PA3BUTHA OMOJIOTHYECKHX CUCTEM.
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Bbaarogapuocru. Ilpy HanMcaHUM PyKONMCH MCIOJIb30BaHbI PE3YJIbTATHI
HAy4YHBIX HCCJIEIOBAHNUN, BBIIOJIHEHHBIE aBTOPOM B J/IOHEIIKOM HalMOHAJIbHOM
TEXHUYECKOM  YHUBEPCUTETE M B  bBenropoackoM  HalMOHAJIbHOM
MCCJIEI0BATEIIBCKOM YHUBEPCUTETE.

Sl BBIpaXXar MCKPEHHIOI OJaroJapHOCTb BCEM TEM, 4Ybsl IOMOIb U
MOJIJIEPKKa CIOCOOCTBOBANIA MOJATOTOBKE M U3/IaHUIO JaHHOW MOHOTpaduu.

B nepByto ouepenp, cioBa riryoOKoi 01aroapHOCTH U MPU3HATENBHOCTH
aZpecyro CBOeMy YUHTEN0 U HaydYHOMY pelakTopy MoHorpaduu mpodeccopy
['.B. ABepuHy, BBICKa3aBUIEMY HACK CO3JaHMS KHUTH M  OKAa3aBIIEMY
HEOIIEHUMYIO MTOMOIIh B (JOPMUPOBAHUH aKTyaJIbHBIX HAIPABICHUH UCCIICOBAHUH.

OtnenbHbIE c0Ba 0JIarOAAPHOCTH BBIPAXKAIO pELIEH3EHTaM — podeccopam
N.C. KoncrautunoBy, B.M. Xanumon u @®.B. Henonekuny, B3gBIIMM Ha ceOs
HEJIETKUHA TpyJ MO PEUEH3UPOBaHMIO pPyKONUCH MoHorpaduu. WX 1neHHble
COBETBbl, KPHUTHYECKHE 3aME€UaHusd M KOHCTPYKTHBHBIE MPEII0KEHUS
CIOCOOCTBOBAJIM  YJIYYUIEHUIO COJAEpXKaHUS M CTWIA MOHorpaguu, a
obcyxaenust u auckyccuu ¢ npod. M.C. KoHCTaHTUHOBBIM MO3BOJIMINA TaKkKe
Iy0’)kKe BHUKHYTh B NMPOOJEMY KOMIUIEKCHON OLEHKH CIOKHBIX CHUCTEM Kak
MEXIUCIUIUIMHAPHOTO HAIIPaBJICHUS HAYKH.

S BBICKa3bIBal0 CBOIO MPU3HATENBHOCTh COTPYAHHKaM  Kadeap
KOMITBIOTEPHOI'O MOJEIMPOBaHUS M JAu3aiiHa J[OHEUKOro HalMOHAJIBHOIO
TEXHUYECKOTO YHUBEPCUTETA, OOILEH MaTeMaTHKK bearopoJckoro HalmoHAILHOTO
HCCJIEIOBATENILCKOTO YHUBEPCUTETA, a TAKXKe (PU3UKH HEPABHOBECHBIX MPOIIECCOB,
METPOJIOTUH U IKOJOTUHU J[OHEIKOro HalroHalbHOTO yHUBepcutera. C psaoM
npenojaBarenell 3TUX Kadeap MEHs CBS3bIBACT Hay4YHO-IIeAaroruyeckas
NeSITENIbHOCTD, JUIUTEIbHBIE TBOPUECKHE KOHTAKThI 1 COBMECTHBIE Iy OIMKAIIH.

A OnaromapHa kana. ¢us.-maT. Hayk, goreHty M.B. lllesunosoit (HUY
«benl'Y»), crapmemy mnpenonaBatemo A.C. XOpy»KEHKO, MarucTpaHTy
B. boiiko (JonHTY), oka3zaBumM pa3HOCTOPOHHIOK MOMOILb MPU HAMMCAHUU U
NOJIFOTOBKE MOHOrpauu, a TakKe MPUHOLIY OJaroJapHOCTh COTPYAHHKAM
W3/ATENIbCTBA, YYAaCTBOBABILIMM B MOJArOTOBKE KHUTH. CrieruanbHas 6J1aro1lapHoCTh
CeMbe 3a MOJICPKKY U MOHMMAaHHE Ha BCEX ATarnax padoThI.

Bce 3ameuanmns 1 OT3bIBBI O KHUIE 6y,Z[yT IIPHUHATBEI C IIPHU3HATCIIbHOCTLILO,

npock0a MPUCHLIATh UX 10 IEKTPOHHOM MOoYTe Ha aapec: anna_zv@ukr.net.

A. 38s2unyesa,
lloneyx — beneopoo, 14.05.2016 e.

11


mailto:anna_zv@ukr.net

I'maBa nepBas

MPOBJEMbI KOMILJIEKCHOM OLIEHKHA
IMPUPOAHO-AHTPOIIOI'EHHBIX CUCTEM

1.1. HpI/IPOIlHO-aHTpOHOFeHHBIe CUCTEMBI U UX XapaKTCPUCTUKA

B »sKkonornyeckoil 0€30MacHOCTH 4alle BCEro, roBOps O COCTOSHUU
IPUPOIHO-AHTPOIIOTEHHBIX W YpOAaHHW3UPOBAHHBIX CHUCTEM, IOJPA3yMEBAIOT
3arpsi3HEHUE NPUPOJHBIX cpes, HAOII0AAEMbIi YpOBEHb AHTPOIIOT€HHOTO
BO3JICHCTBHSI HA MPUPOAY M  4YEJIOBEKa, a TaKKe aHTPOIOIEHHBIC
XapaKTEPUCTUKU U BUA0BOE OMOpPa3HOOOpa3ue, CBOMCTBEHHOE TAKUM CHUCTEMAaM.
Pa3nnuHble BUABI IPUPOJHO-AHTPOIIOTEHHBIX CUCTEM OOBIYHO BKJIIOYAIOT B ce04
MHO>KECTBO OJHOTHIHBIX OOBEKTOB, KOTOpPHIE MOXKHO CYUTaTh OOBEKTAMH
OJIHOTO KJIacca.

Hanpumep, B ypOaHUCTHKE OCHOBHBIMH OOBEKTaMH MPHUPOIHO-
AHTPOITOT€HHBIX CHCTEM BBICTYIAIOT MPOMBILIIEHHO-TOPOACKUE ariioMeparu,
ropojia ¥ HACeJIICHHbIE NYHKThl, B TJOOAJIMCTUKE — CTPaHbl MHUpa, B
PErMOHAJIUCTUKE B KadyecTBE OOBEKTOB paccMaTpHUBAIOT OOJACTH, IUTAThl H
JIpYyrue aAMUHUCTPATUBHBIE €IMHULIBI PA3IIMYHBIX CTPAH WM KPYITHbIE PETHOHBI
KOHTUHEHTOB, B JKOJOTMYECKHMX MCCIEJOBAaHUAX OOBEKTAMH H3yUYEHHUS
BBICTYTIAOT OJTHOTHUITHBIE SIKOCUCTEMBI, IPUPOTHO-IIPOMBIIUIEHHBIE KOMILJIEKCHI,
IPUPOJIHBIE 30HBI U TEPPUTOPHUM, NPU U3YUYEHUU OMOpa3zHOOOpazus — BUIBI,
BXOJISIIIME B ONIPENEIIECHHBIE IPYIIIbI )KUBOTHBIX WJIM PACTEHUI U IPOKUBAIOIIHE
Ha W3y4aeMOW TEPPUTOPHH, U T.1I.

OOGBIYHO TOJ TMPHUPOJHO-AHTPOIIOTCHHOM CHCTEMON B 3KOJIOTHYECKHUX
UCCJIEIOBAHUSX TMOHUMAIOT  (PYHKIIMOHHMPYIOUIYI0 KaK €IWHOE  LIEJoe
COBOKYITHOCTb NPUPOJHBIX U HCKYCCTBEHHBIX OOBEKTOB, (POPMUPYIOIIUXCS B
€CTECTBEHHOM Cpelie B Pe3yJIbTaTe€ CTPOUTENIBCTBA U SKCIUTyaTalMU PA3ITHYHBIX
COOPYKEHUI U TEXHUYECKUX CPEJICTB, U B3aMMOJECHCTBYIOLIUX C IPHUPOAHBIMU
oObekTamMu. B Takux cucrtemax OOJBIIYI0O pPOJb HIPalOT HE TOJBKO
€CTECTBEHHbIE MPUPOAHBIE MPOIECCHl, HO U UCKYCCTBEHHBIE aHTPOIOTC€HHBIE U
TEXHOT€HHBIE MPOLECCHI.

B cooTBeTcTBUM C 3aKOHOJATEIBCTBOM IMOJ MPUPOJAHO-AHTPOIIOTC€HHBIM

O0OBEKTOM TMOHUMAIOT MPHUPOJHBIN OO0BEKT, MpeoOpa30BaHHBIN B TMpolecce
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XO3SHCTBEHHOM M MHOM JIEITCILHOCTH, WM 00BEKT, 00JaJar0NUi CBOMCTBAMU
MPUPOIHBIX OOBEKTOB, CO3/IAaHHBIN UEJIOBEKOM M UMEIOIIUNA PEKPEAlOHHOE W
3aIIMUTHOE 3HAYEHUE.

[IpupoaHO-aHTPOIIOTEHHAsA CHCTEMAa HENPEMEHHO BO3HUKAET  Kak
CJIOKHOE Te000pa3oBaHUe B JIIOOOM PETMOHE B CBA3U C MPOUCXOJAIIEH B HEM
XO3SIMCTBEHHOW JIESITEIbHOCTBIO UEJIOBEKA M MPUXOAUT HA CMEHY MPHUPOIHBIM
r€0CHUCTEMAM, CYIIECTBOBABIIUM TaM JO0 MOSIBIICHUS B IPUPOJHOMN CPEJIE JIFOAEH,
VH)XEHEPHBIX COOPYKEHUN U TEXHUKH.

AHanu3 paboT MHOTMX aBTOPOB YKa3blBa€T Ha TO, 4YTO HPUPOIHO-
aHTPOIIOTEHHbIE CHUCTEMBI MOXHO paccMaTpuBaTh KaK CHUCTEMHBIM Ha0op
a0MOTUYECKUX U OMOTUYECKUX KOMITIOHEHTOB, B3aHMMOCBSI3aHHBIX MEXKIY COOOM
MOTOKaMM BEILIECTBA W DJHEPruM B Tmpolrecce (yHKIMOHUPOBaHUA. Takumu
KOMIIOHEHTaMU SIBJISIFOTCS: T€0Jornyeckast u JlaHnamadTHas cpebl; BO3AYIIHAs,
BOJIHAs W TIOYBEHHAs CpeJbl; OUOJOTUYECKUE OpPraHWU3MbI, aHTPOIOTCHHBIC U
TEXHOT€HHbIE OOBEKTHI (3[aHUSI, YCTAHOBKH, COOPYXKEHHs, TPaHCIIOPT,
TEXHUYECKUE KOMIUJIEKCHI U T.11.).

K  mnpuponHO-aHTpONMOT€HHBIM U  ypOaHU3UPOBAHHBIM  CHCTEMaM
OTHOCATCSl CTPaHbl, IPOMBILUICHHO-TOPOJICKHE arjoMepauu, ropoaa H
HACEJICHHbIC MYHKTHI, CEIbCKOXO3SUCTBEHHBIE TEPPUTOPUH C PA3HOOOPA3HBIMU
CEJIbCKAMU TTOCEIICHUSIMHU, OTAECIbHBIC KPYIHBIEC MPOMBIILICHHBIE MPEANPUITUS
M WUHOYCTPUAIIBHBIE 30HBI, TPAHCIOPTHBIE KOMMYHHUKALIMM C 30HAMU WX
pa3sMelIeHus, DHEPreTUYECKUE MIPUPOJHO-TEXHUYECKUE KOMILJIEKCHI,
TOPHOPYIHBIEC MPEANPUATHS BMECTE C 30HAMU UX BIIUSHUSA, TUIAPOTEXHUUECKUE
COOPY)KEHHUS C BOJHBIMH OOBEKTaMH, PEKPEAIMOHHBIE CHUCTEMBI C
aHTPOMNOTEHHBIMU OOBEKTaAMU U JIP.

JlaHHBIE CcHCTEMBI OTIAMYAKOTCS Ayamn3MoM. C  OIHOM CTOpOHBHI,
MepBOHAYAJIbHBIC MPUPOJHBIE OCOOCHHOCTH TaKUX CHUCTEM B 3HAUYUTEIIHLHOU
CTEIIEHU HW3MEHEHbl W COCTOSIHUSI CHUCTEM ONPEAECISAIOTCS aHTPOIOTEHHOU
Harpy3Kkoi, nerictByromeil Ha HuX. C Ipyroil CTOpOHBI, OCHOBHBIE OCOOEHHOCTH
uX (YHKIMOHUPOBAHUS BO MHOTOM 3aBHUCST OT MPUPOJHBIX YCJIOBHUH, B
KOTOPBIX 3TH CHCTEMbl HaxonasTcs. KoMmoHEeHTHl JaHamadTa, reoJornaeckoe
CTpPOCHHE, KJIMMAT, BOJHBIE OOBEKTHI, JICCHBIE MACCHUBBI WJIM 3€JIEHBIE 30HBI
MOT'YT OBITh M3MEHEHBI, OJHAKO COXPAHSIIOT CBOM OCHOBHBIE OCOOCHHOCTH B

npenenax MpPUPOJHO-aHTPOMOTeHHBIX CHCTEM. TakuMm o00pa3oM, MPUPOJIHO-
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AHTPOIIOT€HHAsI Cpella TAKUX CHUCTEM COCTOUT M3 YaCTUYHO H3MEHEHHBIX
YEJIOBEUECKOU JAESITENIbHOCTHIO MMPUPOJHBIX CHCTEM, KOTOPBIE PAa3BUBAIOTCS MO
IIOCTOSIHHBIM BO3JICHCTBUEM YEJIOBEKA.

Cpenu npupoAHO-aHTPOIOIE€HHBIX CUCTEM B OTJEIIBHBIN KIIACC BBIACIISIOT
ypOaHU3UPOBAHHBIE CUCTEMBI, T.K. B HUX MPUPOJHBIE ITPOLIECCHI U OKpYXkKaromiast
cpena HanOosee u3MeHeHbl. Peiimec cpean MpHpPOAHO-aHTPONOIEHHBIX CHCTEM
0c000 BBLAETST YPOOIKOCUCTEMBI — «HEYCTONYMBBIC TPUPOTHO-AHTPOIIOT€HHBIE
CHUCTEMBI, COCTOAIIUE M3 aAPXUTEKTYPHO-CTPOUTEIBHBIX OOBEKTOB U PE3KO
HapyIIEHHbIX €CTECTBEHHBIX JKOocHcTeM». YacTo mox ypOaHU3MPOBAHHOM
CUCTEMOM MOHMMAIOT 3KOJIOTUYECKYIO CUCTEMY, 0Opa30BaHHYIO YEIOBEUYECKUM
IIOCEJIEHUEM C COOTBETCTBYIOLIEH MHPpacTpykTypoil. Cpena oOUTaHUs TaKUX
cucTeM IpeoOpazoBaHa MM HCKYCCTBEHHO co3/1aHa yenoBekom [119].

[Ipn KOMIUIEKCHOU OLICHKE IIPUPOJHO-aHTPOIIOTE€HHBIX u
ypOaHU3UPOBAHHBIX TEPPUTOPUHA M OOBEKTOB M3YUCHHUIO TMOJJICKUT P
COCTABJISIIOUINX PA3JIMYHOTO YPOBHS UEPAPXHUH, & UMEHHO:

® CTpaHbl, PETHOHBI, IPOMBIIIEHHO-TOPOJCKHE arjoMepaluu;

® T0pOJa U HACEJIICHHbIE TYHKTHI;

® TOpHOpYIHbIE U HE(PTEAOOBIBAIOIINE KOMIUIEKCHI C TEPPUTOPHUIMU UX
pasMeneHust (IIAXThl, Kapbepbl, PYAHUKH, HEPTe- U Ta30J00bIBAIOIINE
IPOU3BOJCTBA U T.1.);

® POMBIIUICHHBIE U CEIbCKOXO03SMCTBEHHbIE TPEANPUATHS C 30HAMU UX
BIMSHUS  (METaJIypruueckue, HEPTEXUMUUYECKHE MAalIMHOCTPOUTENIbHbIE
OPEINpUITUS, B3PHIBO-MIOKAPOONACHBIE M XUMHYECKH OIACHbIE OOBEKTHI,
CEJIbCKOXO3SIICTBEHHbIE M KWBOTHOBOJYECKHE KOMIUIEKCHI, MPEANPUATUS
MUIIEBOI U nepepadaTbIBaIOIIEe OTpacien 1 T.1.);

® TPAHCHOPTHBIE CHUCTEMBbl (AaBTOMOOWJIbBHBIE M JKEJE3HbIE JIOPOTH,
TpaHCIOPTHAsA UHPPACTPYKTYPa, MOPCKHUE U PEUHBIE MTOPTHI, a3PONOPTHI, TUHUU
3IIeKTporepeaay, ra3o- U HeTernpoBoAbl U T.1.);

e 00BEKTHI FTOPOACKON 3aCTPOUKH (31aHHUSI, CKIAACKUE, KOMMEPUECKUE U
KHUJIbIE TEPPUTOPUH, OOBEKTHl MyHHUIIMIIATILHOW COOCTBEHHOCTH U T.11.);

® MeCTa CKJIAIUPOBAHUS OTXOJOB (OTBajbl, TEPPUKOHBI, OTCTOMHUKH,
IIIJJTAMOHAKOIIUTEIIH, TOJMTOHBI TBEPI0-ObITOBBIX OTXOJIOB).

[Tpu KOMTIIIEKCHO# OLIEHKE TPUPOTHBIX O0HEKTOB U3YUCHHIO TTOIJICHKAT:
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e Jieca, JIECONOKPBIThIE TEPPUTOPUU U 3€JICHbIE 30HBI (JIeca, YpOouHIla,
JIECO3AIUTHBIC TTOJIOCHI, 3EJICHBIC HACAXKICHHS TOPOJIOB, MAPKH H T.1.);

® BOJIHBIC OOBEKTHI (PEKH, BOJAOXPAHUIIHINA, 03€pa, CTaBKH, MPY/IbI U T.1I1.);

® 3eMIJIH CEILCKOXO03SHCTBEHHOIO HA3HAUECHHS,

® pEKpealMOHHBIC TEPPUTOPUH, PUPOTHO-3AIIOBEIHBIC 30HBI;

® pPACTUTEIBHBIH W KUBOTHBIH MHUP HU3YyYaeMOW TEPPUTOPHUH (BUIBI
PACTEHHI U )KUBOTHBIX).

Knaccudukanus mpupogHo-aHTPONOTEHHBIX CUCTEM JaHa B Tadsmie 1.1.

B m000if MOMEHT BpeMEHHU IIPUPOJHO-aHTPOIIOTCHHAsT CHCTEeMa
HaxXOJUTCS B OINpPEJASICHHOM COCTOSHMH. [loJ COCTOSSHHMEM CHCTEMBbI MOKHO
MIOHUMATh COBOKYITHOCTb €€ IOKaszaTelie, XapaKTepHU3YIOIHUX CTPYKTYpy H
IpoIecChl (PYHKITMOHUPOBAHMSI CHUCTEM B OMPEIACICHHBIA MOMEHT BpPEMCHH.
Kaxnaprii 0O0BEKT B MPUPOJHOM, OHMOJIOTHYECKOM, AHTPOTIOTEHHOM H
TEXHOTEHHOM  OTHONIICHHMH  MOXET  XapaKTEePH30BaThCA  MHOXECTBOM
noKaszaresiei, CBOMCTBEHHBIM TOJBKO JIAHHOMY BUAY MPUPOIHO-aHTPOIIOTEHHBIX
cucrteM. Jlis XapaKTepHCTUKH CaMbIX pPa3HBIX acCIEeKTOB CHCTEM B MHPOBOM
MpaKkTHKE pa3pab0oTaHbl KOMIUIEKCHI ITOKa3aTejleld W HHIUKATOPOB, KOTOPHIC
NPUHATHL K HCIIOJIB30BAaHUIO Hay4YHBIM coobmecTBoM [17, 58, 75,99, 126 —
133, 138, 147]. HekoTopble OCHOBHBIC KOMITOHEHTBI Pa3BUTHUS TPHUPOIHO-
aAHTPOIIOTCHHBIX ~ CHCTEM, aHAIM3UPYEeMbIE TIpH KOMIUIEKCHOW OIICHKE,
npuBe/IeHbI B Tabmuie 1.2, 0oiee moapoOHO HEKOTOPHIE MOKA3ATENIN MPUBEACHBI
B [Ipunoxenuu A.

BeiObop wuHIUKATOPOB M TMOKa3zaTeled Mg KOMILUIEKCHOM OIICHKH
MPUPOJIHO-aHTPOTIOTCHHBIX ~ CHUCTeM  (CTpaH,  MPOMBIIUICHHO-TOPOJICKUX
arioMepanuii, TOpoJOB, TEPPUTOPUA U T.O.) OCHOBBIBaeTCS Ha cOope
CTaTUCTUYECKUX TaHHBIX. [lepeuyHn MHIMKATOPOB TMPUBOIATCS B CHCIHATBHOU
mutepatype [17, 47,58, 99, 116, 127, 138]. /lanHble moka3aTed HOCAT OOIIWI
XapakTep M CcoOHMparTCsd Ha OCHOBE OQUIHMAIBHOM CTaTUCTUYECKOM
nHpopManuu, a TaKXKe JIaHHBIX Pa3JIMYHBIX CYOBEKTOB  COIIMAJIBLHO-

9KOHOMHYCCKOI'O, THTUCHHYCCKOI'O 1 OKOJIOI'MYCCKOI0 MOHUTOPHHIA.
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I.1. -

ypOaHU3UPOBAHHBIX CUCTEM

Tabauna

Knaccudukanus

IIPUPOJHO-aHTPONIOTEHHBIX U

[IpupoaHo-aHTPONIOTEHHBIE

3aHrMaeMble TEPPUTOPUU U TIPOCTPAHCTBA

CUCTEMBI
CtpaHbl, KpyIHbIE PETHOHBI, IIpupogHO-aHTPONIOTEHHBIE W IPUPOJHBIC
aJIMHUHHUCTPATUBHBIC CAUHUIIBI TCPPUTOPUH CTpaH, ITaToB, 06HaCTeI71,
rocyaapcCTB PETUOHOB, 3€MCJIb, OKPYI'OB U T.a.
[IpupoaHO-TTPOMBILIITIEHHBIE TEPPUTOPUU
HpOMBIIHJ'IeHHO-FOPO,Z[CKI/Ie HECKOJBbKHUX 6JII/13JI€)K3.HII/IX ropoaos,
araoMepanum HACEJICHHBIX IIyHKTOB u KPYITHBIX

IIPOMBIILTIEHHBIX PEAIPUATUN

I'opona u HaceleHHBIE TYHKTHI

Tepputopuu ropoaoB, TOPOICKUX COBETOB,
YpOAHM3UPOBAHHBIX PAHOHOB, CETHTEOHBIC
KOMMEPYECKO-JIEJIOBbIE W MPOMBIIUICHHO-
CKJIAJICKE€ 30HBI TOPOJCKOW 3aCTPOIKH, 3eMITH
00BEKTOB 0OCITYXHBaHUS (IIKOJBI, OOJBLHHIIBI,

KyJIbTYpHBIE 3aBE/ICHUS) U T.JI.

CenbCKOX035MCTBEHHBIE 3EMJIU C
CEJIbCKUMU TTOCEJICHUAMU

[IpupoHO-aHTPONIOTEHHbIE U HPHUPOIHBIC
TEPPUTOPUU CEIILCKOXO3SIMCTBEHHBIX PAHOHOB U
JIECOTIOKPBITHIX MPOCTPAHCTB

IIpupoIHO-TIPOMBILUIEHHBIE U
MPUPOAHO-TEXHUYECKHUE OOBEKTHI

Teppuropuun  KpynHbIX  HOPEOUPUATAR U
TEXHOTCHHBIX OOBEKTOB C 30HAMH MX BIIHSHUSA:
1IaXThl, KAPbEPbl, PYAHUKU, TUAPOTEXHUUECKHE
COOPY)KEHHSI C BOJHBIMH MPOCTPAHCTBAMHU,
SHEPreTHUECKUE MIPUPOJIHO-TEXHUUECKUE
KOMILJIEKChI, METAJUTYPTHUECKUE U XUMUYECKHE
NpEANpPUITHS,, TPAHCHOPTHBIE CHUCTEMBI U
O0OBEKThI, MeCTa CKJIAJUPOBAHUS OTXOJIOB,
OOBEKTHI KIJIUIIHO-KOMMYHAJIBHOTO XO3SHCTBa
U CHCTEMBl pPaCHpENeNICHUs] DICKTPOIHEPTHH,
TEeIJia ¥ ra3a u T.J.

[IpupoaHO-aHTPONIOTEHHBIE
00BEKTHI

Teppurtopuu TPUPOIHBIX KOMIIJIEKCOB,
pEKpealMoHHBIX ~ OOBEKTOB,  JaHAIMAQTHO-
PEKpEallMOHHbBIC, 3allOBEJAHBIC W OXpaHSIEMbIC
30HBI

1 .
CenuteOHas TeppuUTOpHs TPEIHA3HAYECHA IJISI Pa3MENICHHS S>KUIUIIHOTO (poHAa, OOIIEeCTBEHHBIX 3MaHUN H

COOPYXKEHU,

OTACJIBbHBIX KOMMYHAJIIbHBIX MW IIPOMBINUICHHBIX O6’BeKTOB,

HE TpeOYIOImMX YyCTPOHCTBa

CaHWTAPHO-3AIUTHBIX 30H; YCTPOMCTBA IyTeW BHYTPH TOPOJICKOTO COOOILIEHHS, YJIMI[, IUIOLIAJEH, MapKoB,
caJioB, OyJIpBapOB M APYrux Mect obiiero mojib3osanus (CIT 42.13330.2011 "CHull 2.07.01-89).
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Tabmuna 1.2. — KoMImoHeHTsI pa3BUTHS IPUPOJHO-aHTPOIIOTEHHBIX CUCTEM

. . OCHOBHOE KOJIMYECTBO
['pynme moka3zaTteneit 1 KOMIIEKCHOW OTICHKU .
noKa3aTeNel U OIICHKU

ConmanbHO-3KOHOMUYECKas cepa 15-20
NudpacTpykTypa U TEXHOTEHHAS JICITEIBHOCTh 10-15
31paBOOXpaHEHUE U 30POBbE HACEIECHUS 8-15
O6pazoBanue 10-15
KunmuiHo-KOMMYHAJIbHOE XO03SIMCTBO 10-15
[Tpou3BoaCTBO M OTpeOICHNE 6-—10
[TpOMBIIIICHHOCTD 1 DHEPreTHKA 15-20
Tpancnopt 5-8
Cenbckoe X0351UCTBO 10-15
be3zomnacHocTh rpaxaan 5-10
KauecTBo atmMochepHOro Bo3ayxa 15-20
Boiononbs30BaHuE U Ka4€CTBO BOJ 10-15
[Tpupona u 6uopaznoobOpazue 15-20
W3menenus kmmMara 4-6

OCHOBHBIEC TOKa3aTenu Il KOMIUIEKCHOM OIIEHKH I10 KOMIIOHEHTaM
pa3BUTHS TPUPOTHO-AaHTPOIIOTCHHBIX CHCTEM TPUBEICHBI B MCTOYHHMKAX [8, 9,
16, 19, 23, 3742, 59, 61, 68, 75, 76, 119, 129, 130]. Kpome Toro, B Poccumn
MoKaszaTend  JJIi  KOMIUIEKCHOW  OLIEHKM  ONPEAECIICHbl  CIECAYIOIIUMU
nokyMeHtamu [27, 78, 93, 94] u 1.11.

Kpome nepeuncnennsix B IIpunoxkennn A mokazarenieid Mo KaxxaoMy U3
KOMIIOHEHTOB  MPUPOJHO-AaHTPONIOTEHHOM  Cpellbl  MOXKHO  MCIIOJIb30BATh
JIOTIOJTHUTENIBHBIE  MHAMKATOPBI, KOTOPBIE PEKOMEHAYIOTCS  pPa3JIMYHBIMU
UCTOYHUKAMU (HOPMATUBHO-METOAUYECKONW JOKyMEHTAI[ueH, HWMEIOIIUMUCS
HOpPMaTHUBaMU U HOPMaMH, TPOCKTHON JTOKYMEHTAIMe! U T.11.).

EcTtecTBeHHO, 4TO BHIOOp MOKa3aTesIeii U UHIUKATOPOB I KOMIUIEKCHOM
OIICHKH MOJKET OBITh 3HAYMTENIbHO PACIIUPEH, OJHAKO /I MPAKTUYECKOTO
MIPUMEHEHUS KOJIMYECTBO UHIUKATOPOB YACTO OTPAHUYMBAIOT YHCIIOM HE OoJee
8—-10 nmnokazareneil 1O KaXIOMy KOMIIOHEHTY pPa3BUTHUS PUPOIHO-

aHTPOIOTEHHBIX CUCTEM U YPOAHU3UPOBAHHBIX TEPPUTOPHUH.
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B mnHactosimee Bpemsi uMeEETCS MHOXECTBO pPabOT, HAmpaBICHHBIX Ha
CTaHJAPTU3AIMIO TMAPaMETPOB W WHAMKATOPOB I KOMIUICKCHON OICHKH
COCTOSIHUS U Pa3BUTHS MPUPOJHO-AaHTPOIIOTeHHBIX cucTeM [8, 9, 17, 18, 37 — 42,
58, 99, 116, 138]. CyiiecTBYlOT HMHIUMKATOPHI JUIS OLIEHKH 3arpsS3HCHHUS
npupoanblx cpen  [8,9,47,51,53,59,94], anamuza pa3BUTHS TOPOJIOB
[131, 147] u ctpan mupa [38 — 42, 47], oneHkn Onopa3HOOOpa3us M KadecTBa
skojorudyeckux  cuctem  [37,84,85,92,96,113,115,135] wu  cocrosHus
TEXHOJIOTHYECKHX M TeXHOreHHBIX cucteM [21, 103]. JlocTaTtouHO MONMHBIN 0030p
HAyYHBIX ¥ HAYYHO-METOJIUYCCKUX UCCIICIOBAHUMA B 00JIaCTH XapaKTEPUCTUKH H
OIICHKW Pa3BUTHS TOPOJOB, PETHMOHOB M CTpaH MHUpa BBHINOJHEH B Jlokimamax
[Iporpammer pazsutuss OOH u Bcemupnoro 6anka [38 —42], a Takke Tpynax
aHaTMTHYeCKUX opranm3anuii: Brookings Institution, Economic Policy Institute,
Forrester Research, Gallup, GlobeScan, Institute for Economics and Peace, New
Economic Foundation, The Chicago Council on Global Affairs, The Heritage
Foundation, The Legatum Institute u ap.

1.2. CymecTByomasi MeTO10J10TMsi KOMILUIEKCHOW OLleHKH

KommiekcHast OlleHKa COCTOSIHUS MPUPOJAHO-AaHTPOINOTEHHBIX CHUCTEM
OOBIYHO TIPEACTABIACT COOOW OUEHb TPYJIOEMKYIO MPOLEIYyPY H3-3a HAIMYHUS
OOJBIIIOr0 KOJMYECTBA IMOKAa3aTeNIe, OTpa)kalolUX CaMble pa3HbIE aCIEKThI
pa3BUTHS CUCTEM U TpeOyronmx aHanusa [/]. B Takux ucciieqoBaHUsSX OOBIYHO
MpUMEHSIOTCS Tpu ToaxoAa. [lepBblii MOAX0 CBSI3aH ¢ pa3padOTKOM OOIIMPHBIX
JOKJIaJI0B O COCTOSIHUM U TIpeamnosiaraeMoM pasButuu cuctem [30, 37 —
42,47,61]. Btopoil momxom, C MEIbI0 YIPOIICHHWS IMPOIEIYPhl aHAIIM3a,
OCHOBBIBAETCSI HAa WHIUKATOPHOM METOJE, KOTJa MJis OIIEHKH COCTOSIHUSI U
Pa3BUTHS CHUCTEM BBOJSTCS B PACCMOTPEHHE CaMble pPa3IMYHbIE WMHJIEKCHI,
KOTOpbIE HMHTETPUPYIOT pasauuHblie Tokazatemu [38 — 42,59, 75, 83, 84, 93,
115, 131, 147]. Tperbe TeOpeTHUECKOE HAIPaBICHHE KOMIUICKCHOM OIICHKH
TECHO YBSI3aHO C CHUCTEMHBIM aHAJM30M MPOOJIEM PAa3BUTHSA, METOOJIOTHEH
OLICHKH puckoB [62, 70, 72, 77, 87,93, 102, 103, 108, 136, 140, 144, 145, 148 — 150]
U TEOpHEel cucTeMHOU auHamuky [7, 15, 22, 110, 112].
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OcHOBHBIC HamNpaBJICHWs] W TEHACHIIMM HWCCICAOBaHWA B 00JacTH
KOMIUIEKCHOM  OLEHKH  CBSI3aHBl C  COBEPIICHCTBOBAaHUEM  CPEACTB
AHAJIUTUYECKOTO M SKCIIEPTHOTO aHAJIM3a Pa3JIMYHbIX CHUCTEM, HAKOIUICHUEM U
CO3/laHhEeM Bce OoJjiee OOIMUPHBIX 0a3 JaHHBIX IIOKa3aTejed COCTOSHUA,
W3MEHEHUS W Pa3BUTUS TPUPOJHO-AaHTPONOTCHHBIX CHUCTEM, HPUMEHEHUEM
HOBBIX METOJIOB BHU3yaJdW3allMk W OOpabOTKH JaHHBIX, HCIOJIb30BAHHEM
CTaTUCTUYECKUX METOJOB aHaln3a JaHHBIX, CO3JAaHHEM WH(POPMAIMOHHO-
AHAJTUTUYECKUX CHUCTEM XpaHCHHWs, NPEACTaBICHUS M OOpaOOTKH JaHHBIX,
pa3paboTKOM HayYHO-OOOCHOBAHHBIX METOJIOB KOMIUICKCHOM OIICHKH, TEOPUU
OIICHKH PUCKOB U METOJI0OB CUCTEMHON JUHAMUKH.

B umeromnieiicst auteparype MMPOKO MPEACTaBICHbBI JOKJIAbl AHATUTUKOB
U DKCIIEPTOB O COCTOSIHUM M TEHJCHUUSX PA3BUTHSI PA3JUYHBIX MPUPOIHO-
aHTPONOTCHHBIX  cucteM [37 —42,47,97,98,127]. Ananu3 MOPOBOIUTCS
MPEUMYIIIECTBEHHO JJIsl CTPaH, PErMOHOB, TOPOJOB, OTJEIbHBIX TEPPUTOPUN U
OJHOTHITHEIX OOBEKTOB.

Kak ormeuaercs B pabore [7], mpHMeHEHHE KOMIUIEKCHOW OIICHKHU
MO3BOJISIET CYIIECTBEHHO PACIIMPUTh MPOCTPAHCTBO ISl BBIBOJOB DKCIEPTOB,
OJIHAKO ATOT IYTh YacTO MPUBOJAUT K OOMIMPHBIM JOKJagaM I0 H3y4yaeMOu
npobisieme. B Takux okianax pa3essl, MOCBSIIEHHbBIE OIIEHKE CYIIECTBYIOIIETO
COCTOSIHUSI, 1O O0O0BEMY BCerja CYIIECTBEHHO MPEBBIMIAIOT pPa3feibl ¢
MPAKTUYECKUMH Pe3ybTaTaMH, KOTOPbIE HECYT MPOTHOCTHUYECKUE BBIBOIBI.
OneHka COCTOSHMSI OOBEKTa BCEraa SBISICTCS TEPBBIM 3TarloM JHO00T0
ACCIenoBanna. B [okiIagax MO KOMIUIEKCHOW OIEHKE OOBIYHO JaeTcsd
“H(pOpMaIusI 0 COIMaTbHO-YKOHOMHYECKOM Pa3BUTHUN O0OBEKTOB UCCIISIOBAHMUS,
3arps3HEHUM TPUPOJHBIX cpel, (popMuUpyeTCs PETPOCIEKTUBHBIM aHalu3,
JaeTCsl OLIEHKAa COCTOSIHMSI M TIPOTHO3 PAa3BUTHS OOBEKTOB, W3MEHEHMS
COCTOSIHUSI OKPYXKAIOIIEH Cpebl U PpeCYpPCOB, pa3padaThIBAIOTCS MEPOTIPUSLTHUS U
MpeIoKEeHUsI B 001aCTH UcciaeayemMon nmpoosiemsl U T.4. Co3aHue pa3inuyHbIX
JIOKJIQJIOB SIBJIIETCS pacpOCTPAHCHHON MHUIIMATUBOM MHOTHX AHAIUTHYECKUX
opraHuzanuii, (OHIOB, MEKIYHAPOJIHBIX MPOTPaMM, HWHCTUTYTOB U
YHUBEPCUTETOB.

KommiekcHast orieHka OpUPOIHO-aHTPONIOTEHHBIX CHUCTEM MPOBOJUTCS
TAaK)K€ Ha OCHOBE CaMbIX pAa3HbIX HHACKCOB, KOTOPHIC Pa3IMYAIOTCA KaK

CIIocobamMu HuX onpeaciICcHrusA, TaKk W MCTOJOJOIrMYCCKHMMMH IIPHUHOUIIAMHU HX
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noctpoeHusi. CylllecTBYIOT COTHH JOCTAaTOYHO W3BECTHBIX HHJIEKCOB M MEp B
00JIaCTH COIMATHPHO-Y)KOHOMUYECKOTO Pa3BUTHS CTpaH W PETHOHOB, B 00JIacTH
OXpaHbl OKpPYJKalIIEH Cpenpl, 2KOJOTMH W OuopasHooOpasus. [umoressl,
KOTOpbIE TIOJIO)KEHBI B OCHOBY MoOJieiel, OOBIYHO HOCAT YacTHBIA U
CyOBEKTHUBHBIM XapakTep U HE MOTYT CIYKUTh OCHOBOM I HaACKHBIX
KOJJMYECTBEHHBIX METOJOB OIICHKH XOTS OBl MOTOMY, YTO OHOJIOTHYECKHE,
AKOJIOTUYECKUE U COI[MATILHBIE CUCTEMbI HEIb3sI OLICHUBAThH [0 OJIHOMY, XOTA U
KOMIUIEKCHOMY TIOKa3arento. /[l MOCTpOeHUs KOJIMYECTBEHHBIX MOJEINIEH
HEeoOXoMMa pa3paboTKa INKajd HW3MEpPEHHUs IOKas3aTeJed COCTOSHUSI CHCTEM,
KOTOpBI€ ObI HE SIBJISIUCH B CBOEHM OCHOBE CyOBeKTHBHBIMU. [Toka B Ouojoruw,
9KOJIOTMU U OOIIECTBEHHBIX AUCIUINIMHAX IMOJOOHBIX CHUCTEM KOJHYECTBCHHOMN
OIICHKM HE CYIIECTBYET. B HAKOJOTMYECKHMX M COLMAIBHBIX HAyKaX, KOTOPHIC
U3y4alOoT COCTOSIHUSI TPUPOJHO-aHTPONOTEHHBIX CHUCTEM, (OpMyIUpOBKa
OOBEKTHUBHBIX 3aKOHOB CBsI3aHa CO 3HAYUTEIBHBIMU TPYIHOCTAMH, TaK Kak
METOJI0JIOTUSI KOMIUIEKCHOM OILIGHKM B CBOEH OCHOBE HampaBjeHa Ha
Ka4eCTBEHHOE OMMCAaHUE MPOIECCOB U HEAOCTATOYHO OPUEHTUPOBAHA HA TMOMCK
M YCTAaHOBJICHME  KOJIMYECTBEHHBIX  3aKOHOMEPHOCTEH B  MAacCHBax
CTATUCTUYECKON MH(MOPMAIIHUH.

B npaktuueckoil AesTEIBHOCTH ISl OLIEHKH MPUPOIHO-aHTPOIIOTEHHBIX
CHUCTEM UCIOJB3YIOTCS PA3JUYHbIE HWHJEKCHI, HAlPUMEp: YEIOBEUYECKOIO
pa3BUTHS, TJI00ATBHOM KOHKYPEHTOCIOCOOHOCTH, SKOHOMHYECKOW CBOOO/IHI,
AKOJIOTHYECKON I(PPEKTUBHOCTH, KayecTBa M OC30MaCHOCTH >KM3HH, OOIIECTBA,
OCHOBAaHHOI'O Ha 3HAHUAX, HECTAOMIBHOCTH CTPaH, BOCHPHATHS KOPPYIILIHH,
JEMOKpAaTHH, CBOOOJBI MpECcChl, TIiI00anu3aiu, 3KOJOTHYSCKOro cliena,
CUACThsl, DKOJOTHUYECKMX JIOCTHXKEHMM U T.J. B 3Kojormuecko u
MIPOMBINJICHHOW 0€30MacHOCTH MPUMEHSIOT MHJIEKC 3arps3HEHUs aTMocdephl,
WHJIEKC TIOPOTOBOM MAacChl OMAaCHBIX BEHIECTB IS OOBEKTOB IMOBBIIICHHOM
OMAacHOCTH, CYMMAapHBbI MHIEKC OMNACHOCTH OTIEIbHBIX KOMIIOHEHTOB,
3arps3HSAIONINX Ty WM HHYIO OMOTC€OXHMHYECKYIO cpeay (BOJHYIO, BO3AYIIHYIO
Cpenbl ¥ TPYHTHI) U T.A. NHIEKCHI KOJIWYECTBEHHO CBEPTHIBAIOT WH(OPMAIHUIO,
KOTOpasi MOKET TIIOMO4Yh OOHApY>KWUTh CIIOKHBIC SIBJICHHS WJIH J1aTh
OJHO3HAYHBIC OIICHKH.

N3BecTHO, 4TO MHIIEKC — ATO Mepa OTKJIOHEHHSI CUCTEMbI TI0 KOMILIEKCY

CBOMCTB OT YPOBHSI, IpUHATOTO 3a 0a30BbIi [119]. Cerogus HaydHbIe pabOTHI B
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JTAHHOM HANpPAaBJICHUH BEIyTCS B OOJACTH WCCIENOBAHUS WHIUKATOPOB W
WHJICKCOB B paMKax o01mieit Teopun cucteM bepramandu [17 — 19, 58, 116, 138].
B pe3ynbrare COBMECTHBIX YCHIIMI YYEHBIX MHOTHX CTPaH MHUpa MpPU aKTUBHOM
yuyactun 58-ro komutetra CKOIIE (ISEM, r. Haitpo6u, Kenust) npu UNEP u
Komuccun mno ycroiuuBomy pazutuio (CSD) HayuHOU 0O0II€CTBEHHOCTU
yIAJIOCh JOCTHYb COTJIACHSI OTHOCUTEIHLHO OOIMX 0a30BBIX CBOWCTB, KOTOPHIMH
JTOJDKHBI  00JagaTh  WHOWUKATOPHl W WHACKCHL.  TaKkOBBIMU  TIPUHSTHI
YyBCTBUTEIBHOCTH, CIIOCOOHOCTh K arperupoBaHUIO, MPOCTOTA WHTEPIPETAINH
U Hay4Hast o0bocHoBaHHOCTH [119].

OOBIYHO METOJIMKM pacueTa WHTErPalibHbIX MHJIEKCOB OCHOBBIBAIOTCS
UCKIIIOUUTENFHO Ha OKCHEPTHBIX MeTonax. (OO030psl METOJIOB IMOCTPOCHUS
WHTETPAIbHBIX HHACKCOB MPUBECHBI B padorax [59, 62, 119].

CoBpeMEHHbIE METOJUKH pacdyeTa HWHIEKCA Pa3BUTH YEJIOBEUYECCKOTO
notennuana (MPUIl), unaexca onenku Humietsl Hacenenus (MHH), pacuera
WHIEKCAa pa3BuUTUs ¢ yderoMm reHaepHoro ¢akropa (UPI'®D), ouenku
HKOJIOTHYECKOTO cliefla, OICHKM pUCKAa HETaTUBHBIX TMOCIEICTBUN M Jpyrue
METOJIMKH, MOTYT HCIIOJb30BaTh MHOXECTBO TMOKa3arejed, KOTOpPhIe OOBIYHO
KOMITIOHYIOTCSL B Heckosibko Tpymn [38 —42, 75, 131]. Hanpumep, unHmekc
YEJIOBEUECKOTO Pa3BUTHS BKIIOUAET arperaTHYIO OIEHKY 10 TPeM WHANKATOpaM
B cepe 00pa3zoBaHMs, SKOHOMUYECKOTO U COIMAIIBHOTO Pa3BUTHS, WHJEKCHI
NHH u UPT'® ucnons3yroT OT Tpex A0 MATH UHAUKATOPOB.

Meroanuecku OIleHKa WHJIEKCOB Yallle BCEro IMPOBOJUTCS Ha OCHOBE

HOPMHUPOBaHUs MOKA3aTEIICH:

pi - pi min
li = , (1.1)
pi max — pi min
rac pi — 3HAYCHUA | -Oro IokxasaTtciii OJis1 OIIPCACIICHHOI'O 06’beKTa;

Pi min+ Pi max — COOTBETCTBEHHO MHHHUMAJIBHOC M MAaKCUMAaJlbHOE 3HAYCHMS

3TOrO TOKa3aTeias B M3y4aeMoil rpymnmne oObeKToB; |, — COOTBETCTBYIOIIMMI

VHJIMKATOP.
Hns nonyuenuss 3Hauenuit WPYIl nHeoOxomumo paccuutaTh TpHU

OCHOBHBIX TIapaMeTpa — HHAWKATOPHl MPOJODKUTENFHOCTH Ku3HU (|q),
obpazoBanus (l1,) m BBII (l3). [Insg xaxaoro M3 HHUX yCTaHaBJIMBAKOTCS

00IIIeMUPOBbIE MUHMMAJIbHBIC U MaKCUMaJIbHbIC 3HaueHus (rmianku) [38, 39].
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Jlo 2010 roma wWHTErpalbHBIA HWHIEKC YeiaoBeueckoro passutus ()

BbIUUCHsICA 1o hopmyne (1.2):
3
|=Zai-|i, ai:l/\?). (12)
i=1

Kaxnpii n3 maaukaropos MPYII BepakaeTcs BEIWYMHOM OT HYJSA N0
eIMHUIIBI, U paccunThiBaeTcs o ¢popmyrnam (1.3) — (1.5).
WNHaukaTop npoaoIKATEIBHOCTH JKU3HU ONIPEACIISIETCS B BUAE!
I, = P — Pmin ’ (1.3)
Pmax ~ Pmin
rie P — OXHIaeMas IPOJOJDKUTEIBHOCTh JKM3HU B CTPAaHE, PETMOHE,

ropo 1€ WU PaiOHE, IIPU 3TOM Py, IPUHUMAIOT PABHBIM 85, 8 Ppiy — PABHBIM
25 (ner).

I/IHI[HKaTOp 06p330BaHI/IH HUMECT BUA.
2 1
I, ==p;+= P>, 14
2773 Py 3 P2 (1.4)

rac pl — A0JI1 I'paMOTHOI'O B3POCJI0I'0 HACCIICHHA (OT 15 ner n CTapIic,
JOJIN eI[.); P, — momisd 06yqa}om1/1xc51 B Ha4aJIbHbBIX, CPCAHHUX W BbICIIHUX

y4eOHBIX 3aBEJICHUSAX B BO3pAcCTe OT 5 /10 23 JeT, 10U €.

[Ipu pacuere nnsi crpan Mmupa nokaszarenb noxona (BBII wa mymry
HACEJICHUs) KOPPEKTUPYETCs, TaK KaK MPU JOCTHUKEHUU JOCTOMHOTO YPOBHS
Pa3BUTHS YEJIOBEUYECKOr0 MOTEHIMaNa He TpeOyeTcsl HEOrPaHUYEHHOTO J10X0/1a.
[TosTOMy TIpM OLICHKE COOTBETCTBYIOIIETO WHIWKATOPA MCIIOJIB3YKOTCS

JorapudMbl 10X0/a:

_ log( p) —log( pmin) (1.5)
* " 109( Prua) — 109( Prnin)

e Prax = 40000 non. CILIA mo napuTeTy HOKyHATeNbHOM COCOOHOCTH
a Pmin =100 pon. CIIIA no napureTy NOKynaTeabHON CIIOCOOHOCTH.

Meroguka WPUIl mmpoko npuMeEHSETCS NPU OLEHKE YEIOBEYECKOIO

noTeHIMana pasueix crpan [38 — 42]. Iocae 2010 romga Metoarka pacyera Oblia

1 . . .

[MapuTeT MOKymaTensHOM criocoOHOCTH (aHTII. purchasing power parity) — cooTHOIIIEHHE BYX MM HECKOIBKHX
JCHEeXKHBIX eIUHMIl, BAJIOT PAa3HBIX CTPaH, YCTAHABIMBAEMOE II0 WX MOKYIATEeJIbHON CIIOCOOHOCTH
MIPUMEHHUTEIBHO K OTPEICIEHHOMY Ha0Opy TOBapOB U yCIyT
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u3MeHeHa, B pesynprate ¢opmyna (1.2) 3amenena Ha ¢opMyny
reomerpudeckoro cpeasero | =3/1;-1,-15.

AHanOrMYHBIM 00pa30M PACCUUTHIBAIOTCS MHAECKCHI HUIIETHI HACEICHUS
(MHH-1, NHH-2). Ecau WUPYII u3mepsier cpeqHuil ypoBEHb AOCTUKEHUN, TO
NHH-1 u3mepsieT ypoBeHb O€THOCTH HACETICHUS COTIIACHO CIEMyIOmIeH (hopMYJIbL:

1 (04 (94 o a
MHH-L = [ (pf' + pg + PS e, (1.6)

rae P; — OIS HAaceleHUs, KOTOpas, KaKk OKUAAeTCs MPHU POXKICHHUHU, HE
noxuset 10 40 net, %; P, — 4051 HETPaMOTHOT'O B3pOCIIOro HaceneHus, %0; P,

— HEB3BEIICHHOE CpenHee apupMETUIECKOEe TOIHM HACEJICHUs, HE HWMEIOIIETO
YCTOMYMBOIO JOCTYyMa K YJIy4YIICHHBIM MCTOYHUKAM BOJbI (WU JOJU JACTEH C
MOH>KEHHOM ISl CBOETO BO3pacTa Maccoi tena), %; a = 3.

Nunexc MHH-1 ucnonws3yercs mpu pacyeTe ypOBHSI HUIIEThI HACEIEHUS
pa3BuBaromuxca crpadH. Meroguka ouenku WHH-2 no3Bonsier wu3Meputh
YPOBEHbB JIMIICHUHA MO YETHIPEM HampaBieHUsM >ku3Hu mroaeil. Uugexc MHH-2
paccuutbiBaetcs no gopmyse (1.6), HO yxe I YeThIpeX WHJUKATOPOB: JI0JIE
HACEJIEHUs, KOTOpas, KaK 0XKUJIACTCS MPU POKACHUU, HE NOKUBET 10 60 e, %;
JI0JIE HETPAMOTHOTO B3POCIIOrO HAaceleHus, %; I0JE HACEIICHUS, >KUBYILETO
HUKE 4epThl OeqHocTH 1o goxoay (50% oT MeauaHHOTO CKOPPEKTUPOBAHHOTO
pacrojaraeMoro J0xojJa JIOMAaIllHEero XO3sicTBa), %; YpOBHIO 3aCTOWHOM
0e3paboTuilsl (B TeueHue 12 umu 6oiiee mecsiien), %o.

Bce ykazanHbie Bblllle MHIEKCHI C(HOPMYITUPOBAHBI SKCIIEPTAMHU, UCXOJIS
13 OOUIEMPUHATOrO COTJIAIICHUS MEXTY CIIeIIMAIUCTaMHU.

[Ipu omnpeneneHun HHAECKCOB PAa3BUTHS TOPOJOB B MPOILECCE OLIEHOK
paccMaTpUBaIOTCST OOBIYHO HECKOJIBKO acCleKTOB (KOMIIOHEHTOB) UX Pa3BUTHS,
JUI 4Eero BBIACIACTCA psAx nokaszareine. Ha oCHOBE JaHHBIX TMOKas3aresen
dbopmupytoTcs Oe3pa3MepHble HHAMKATOPHI, KOTOpbIe, B CBOIO OuYepeb,
HOPMUPYIOT MO ompeaeiieHHon 1mmkaine. OOmMil HMHAEKC CTPOUTCS Kak
aqUTUBHAS KOJIWYECTBEHHAs CyMMa BCE€X HWHJHUKATOPOB C YYETOM 3aJaHUA
BECOB, HA3HAUYCHHBIX SKCIIEPTAMU.

Hanpumep, d¢upmoii Economist Intelligence Unit coBmectHO ¢
Kopropaiieir Siemens paspaboTaHa 3KCIEPTHAs METOMOJOTHS KOMILICKCHOM
OLICHKM TOpoJIoB. B mpomecce OLEHOK paccMaTpUBAKOTCA BOCEMb ACIIEKTOB

pasBuUTUA TOPOJAOB, I YCro COOTBCTCTBCHHO BBIJICIAIOTCA CICAYIOHIHC
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KaTeropuy MmokaszaTesieii: BEIOPOCH MAPHUKOBBIX Ta30B; MOTPEOICHUE SHEPTUY;
TOPOACKOE  XO34KMCTBO;  TPAHCHOPT;  BOJOIIOJIB30BAHUE;  OTXOABl W
3€MJIETIOJb30BAHUE; KAaueCTBO BO3/yXa; HKOJIOTMYECKOE yrpaBiaeHHe. YToObI
CpaBHMBATh JaHHbIE, BCE NIOKA3aTENN HOPMUPYIOT 110 1mkaie ot 0 1o 10. OOuwmii
MHJEKC TOCTPOCH KaK KOJIMYECTBEHHAas CyMMa BCEX KaTEropuid € Y4ETOM
3ajanus Becos [131].

B cBoro ouepenp, B HOpMATUBHO-METOAUYECKOM TOKYMEHTE «BpeMeHHbIe
METOAMYECKUE YKA3aHUSA 110 ITPOBEACHNUIO KOMIUIEKCHON YKOJOTUYECKOU OLICHKH
COCTOSIHMSI aTMOC(EpPHOT0  BO3AyXa OOJIBLIOTO TOpOJa»  HCHOJB3YETCs
KOMIUIEKCHBI MHJIEKC 3arpsi3HEHHUs] aTMOC(Epbl, MHTETPAJIbHBIN IOKa3aTelb
YPOBHS JKOJOTMYECKOM OIIACHOCTH II0YB IOPOJA, II0KA3aTelUd COCTOSHUSA
pacTUTEIHLHOCTH W OpHUTO(AyHBI Ha TeppuTopuu ropoaa [27]. CymmapHas
KOMILJIEKCHAsI OLIEHKa MPOBOJAUTCA MO 3aBUCUMOCTH (1.7) mo kaxmomy wu3
YEThIPEX MPUBEIACHHBIX BBINIE KOMIIOHEHTOB C YYETOM 3aJaHUs BECOBBIX
K03(PUIIMEHTOB.

[Ipu oueHke ypoBHSI HKOJIOTHYECKON O€30MacHOCTH TaKkKe HCIONb3YIOT
UHTErpajbHble IOKa3arenu. [liusd 3Toro Ha u3y4aeMOM TEPPUTOPUM BHAYaJIe
BBISBJISIIOT HauOOJIee CEpbEe3HbIE YTPO3bl U MPOBOIAT UX paHxkupoBaHue. [lotom
OLICHMBAIOT PUCK, IJI€ YUYUTHIBAIOTCS SKOHOMHYECKUE YOBITKM U CMEPTHOCTH B
CIEACTBUE  HETAaTHBHBIX  BO3JACHCTBUM W  YPE3BBIYAWHBIX  CUTyalUU.
WNHTerpanpHple  TOKa3aTenu I OLEHKM  yIrpo3  ONPEAENSIOTCS IO

COOTHOIIIECHUSIM [62]:

m
| :Zai'li, (17)
i=1
rac Ii — MHAUKATOPBI B BUAC HOPMHUPYCMBIX 3HAa4YCHUU HOKa3aTeJ'IeI>’I; o —

BECOBBIE KOA(P(HUILIMEHTHI, ONIpeesieMble Pa3IMYHbIMA METOIaMU.

[Tpu oreHKe FKOJOTHUUECKON OE30MaCHOCTH TEPPUTOPUH HcTIONb3yeTcs 21
MOKa3aTellb B BOCbMHM acCIEKTaX, HAa OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS
WHIUKATOPbI, XapaKTEPU3YIOIIHE:

® pa3BUTHE TeXHOC(epbl M OMACHOCTh MPOU3BOACTB (CTOMMOCTD
OCHOBHBIX (JOHJIOB, KOJIMYECTBO MPOMBIIIICHHO-IIPOU3BOACTBEHHOIO MEPCOHAA,
00BEM MPOTYKLIMH, N3TOTOBIEHHONW HAa TEXHOTEHHO-OMACHBIX MPOM3BOICTBAX U T.]1.);

® 3arpsi3HEHHUE OKpYKaromlell cpenbl (BBIOPOCH M COPOCHI BPEIHBIX

BEIIIECTB B aTMOC(EPHBIN BO3AYX U BOJHBIE OOBEKTHI);
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® pa3MEUIeHUE B3PBIBONOKAPOOMACHBIX W XHMHYECKH  OIACHBIX
IPOU3BOACTB  (KOJIMYECTBO  MPOM3BOJCTB,  YUCJICHHOCTb  HACEJICHMS,
MPOKMBAIOIIETO B 30HE BO3MOYKHOT'O TOPAXKEHU);

e celicMuYecKHe SIBJICHUS (HallM4UME CEHUCMO30H U YHUCJIEHHOCTH
HaCeJICHUs, MPOKUBAIOIIETO B 30HE BO3MOKHOT'O MTOPAKEHUS );

® [0apbl MPUPOJHOTO NPOUCXOKIEHUS (HATHYHE 30H MTOXKAPOB);

® pAaJMOAKTUBHOE 3arpsi3HEHUE MPU MOTEHUHUAIBHBIX aBapusx Ha ADC
(TuToIIaiv 30H BO3MOYKHOTO 3arpsi3HEHNUS );

® MPUPOIHO-PECYPCHBI  moTeHIMan  (oOecredeHne  HacelIeHUs
pecypcaMu, yaelbHble Tokazarenu 3¢ (HEKTUBHOCTH).

Ha ocHoBe ncnons3oBanus 3aBUCUMOCTH (1.7) mpOBOJSAT CpaBHUTEIbHBIN
aHalIM3  NPHUPOJAHO-TEXHOTEHHOM  OMAaCHOCTHM  PA3MYHBIX  MPUPOJTHO-
AHTPOMOTEHHBIX TEPPUTOPUH.

B cBowo ouepenb, HOpMaTUBHBIA JOKYMEHT «Kpurepum oneHku
HKOJIOTUYECKON OOCTAHOBKH TEPPUTOPHUH ISl BBISABICHUSI 30H UYPE3BBIYANHOM
IKOJIOTMYECKOM CUTYaIlMM W 30H JKOJIOTHYECKOro OenctBus» [78] B obmactu
U3MEHEHUs1 Cpelbl OOUTAaHUS U COCTOSHUS 370pPOBBSl UEJIOBEKA HCIOJIb3YEeT
MOKA3aTelM B IISITH AacClEKTaX COCTOSIHUSI TEPPUTOPUM M HKOJIOTUYECKOU
00CTaHOBKH:

® MEIUKO-AeMOorpaduyecKkue KpUTEPUU COCTOSIHUS 310POBbsI HACEICHMUS
(16 mokazarenei);

® 3arps3HEHUE BO3JyXa CEIUTEOHBIX TEPPUTOPHI (2 mokazareis, OduH
WUHTETPaJIbHBIN);

® 3arpsi3HEHHE MHUTHEBOM BOABI M BOJOMCTOYHHMKOB IUTHEBOIO M
PEKpeaMOHHOr0 HazHaueHus (0T 5 1o 15 mokasareneil B 3aBUCMMOCTH OT THIIA
BOJIOMCTOYHHKA);

® 3arpsi3HEHUE TOYB CEIUTEOHBIX TeppuTopui (7 Mmokazaresneil, oAuH
WHTETPaIbHbIN);

® paaualnMoHHOE 3arps3HeHue (1 mokaszarens).

JlanHast mMeTonuKa B O0JACTH OIEHKM W3MEHEHUS TPHUPOJTHOU CpPEIbl
UCIIOJIB3YeT TMIOKA3aTeNM B JIEBSATH AaCMEKTaX COCTOSHUSL TEPPUTOPUM U
HKOJIOTUYECKON OOCTaHOBKH: 3arps3HEHUE BO3AYIIHOW CpEbl; 3arpsi3HEHHE
BOJHBIX OOBEKTOB, UCTOIIEHUE PECYPCOB BOJ U JIETPaialiisl BOJHBIX SKOCUCTEM;

34aIrpsA3HCHUC W ACrpadaluda I104YB; HN3MCHCHHUC Ire0JIOTUYECKOM CpCabl;
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Jerpafanuss Ha3eMHBIX DJKOCUCTEM; PACTUTENIbHBIM MWD, JKUBOTHBIM MUD;
OMOreoXMMHUYECKasi OLIEHKA TEPPUTOPHUI.

Ha ocHOBe cpaBHEHMs MOKa3aTesei, MOTYyYEHHBIX JKCIIEPUMEHTAIBHBIM
WIM PacUETHBIM IIyTEM, C KPUTEPHUSIMH OLEHKU HKOJIOTMYECKON OOCTaHOBKU
TEPPUTOPHUI OIPENEISIETCS YPOBEHb U CTENEHb OINACHOCTH TOTO WJIM HHOIO
COOBITHSI WJIH TIpOIIEcca.

Bce wHTerpanpHble HMHIEKCHI OLEHKM KadyeCcTBA NPUPOIHBIX CpENX
dbopMupyroTCa aHANOrMYHBIM 00pazoMm. Hampumep, B MOCTCOBETCKUX CTpaHax
JUISL COOTBETCTBYIOLIEH OLIEHKH LIMPOKO HCIIOJIB3YETCs, YK€ YIOMHUHAEMBIN
BBIIIIE, KOMIUIEKCHBIN HHACKC 3arpsisHeHust atMocdeps! [94]:

C pi

n

KmA=Y| —Si | (1.8)
i=1 HﬂKc.c.i

rae N — YUCIO 3arps3HAIOMNX aTMOC(epy BEIIECTB, YUUTHIBAEMBIX MPH

onpeneneHny uHAekca (00brgHO 5), C; — cpemHerojoBas KOHLEHTpAIHs I-0i
IpUMeECH B BO3IyXe; [; — IKCHEPTHBIM MOKa3aTelb BPEAHOCTU I-OW MPUMECH,

3aBUCALIMM OT KJacca OMNAcCHOCTH BewlecTBa (Ui BemecTB 1-ro kiacca
OIacHOCTH paBeH 1,7; s BemiecTB 2-ro — 1,3; Tpetbero — 1,0; uerBeproro — 0,9).

JIaHHBI WHIEKC, KaK WHTETPaJbHbIA IIOKa3aTelb, ONPENEIET HE
aOCOJIIOTHBIN, @ OTHOCUTEINIbHBIN YPOBEHb 3arpsi3HEHHsI aTMOC(EPHOTO BO3IyXa
u3ydyaeMoil MecTHOCTH. COrjacHO NMPUHATON KilacCHU(PHUKAIUHU MO MOKa3aTelro
KU3A BELIENAIOT YeThpe KaTerOpHH ONAcHOCTH: Kiacc HopMbl (K34 <5),
xnacc pucka (5< KM34<8), wmacc kpusuca (8< KM34<15) m xmacc
6encteus (KM34 >15). Takum oGpasom, mokasarens K34 naer SKCIEpTHYIO
OLICHKY YPOBHS OITACHOCTH 3arpsi3HEHUSI BO3AyXa.

B benapycu mnocine 2006 roma yka3aHHbIA HMHAEKC MNPAKTUYECKU HE
UCIIOJIb3YETCS JUIsl OLEHKU 3arps3HeHHs] aTMOC(Ephl; ceiiuac TaM MPUMEHSIOT
CYyMMapHbIH TOKa3aTeNb 3arps3HeHus atmocheproro Bo3ayxa P [59]. B To xe
Bpemss B apyrux crtpaHax CHI' wmcnons3oBanme KH3A mnponmomxaerca. B
4acTHOCTH, B Poccun n YkpanHe WHTErpajibHasi OLEHKA COCTOSIHUS BO3IYLIHOMN
Cpellbl Mo-NpeKHEMY Oa3HpyeTCsl Ha pacueTe UHJIEKca 3arps3HeHus: aTMochepsl
(#134), xoTopslii cBs3aH Mmetoanuecku ¢ KH3A4 [59, 94].

B Vkpaune, B cooTBeTcTBUM ¢ HOpMAaTHBHBIM nokymeHTtom JICIT-201-97

[44], BBenennbIM B AetictBue MO3 Ykpauusl B 1997 romy, orieHKa 3arps3HeHHsI
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aTMOC(EPHOTO BO3yXa MPOBOJIUTCS TAKXKE C YUYETOM KPATHOCTH MPEBBINICHUS
MoKasaTels 3arps3HeHust [I3  OTHOCHUTEIBRHO HOPMATHBHOTO  3HAYCHHS
npeaeabHo JonycTumMoro 3arpsisaenus 17/]3. Unnekc 113 paccMaTpuBaeTcs yke
KaK OTHOCHUTCJIbHBIM  HHTETpPajJbHbIH  KPUTEPUH  OLICHKU  3arps3HEHUs
aTMOC(EpHOr0 BO3/yXa, KOTOPBIM XapaKTepu3yeT MHTCHCUBHOCTh M XapaKTep
COBMECTHOTO BIIUSIHHSI BCEM COBOKYMHOCTH MPHUCYTCTBYIOIIUX B HEM BPEIHBIX
npumeceii. OTieHKka ypoBHSI 3arpsi3HEHUs aTMOC(HEPHOTO BO3MyXa MPOBOIUTCS
MyTEeM COTIOCTABJICHUS TIOKA3aTelNs 3arpsS3HEHUsS OJHUM BEIICCTBOM WJIH
CYMMapHOT'O TOKa3aTelis 3arpsi3HEHUs CMECBhIO BEIECTB C TokazarteneM [1/]3,
KOTOPBI HOPMUPYETCS, UCXO/sI M3 ISATH JHara3oHOB omacHocTu. M3 pacuera
3HaueHuN [13 ompenenseTcs ypOBEHb W CTENEHb OMACHOCTH 3arps3HEHUS
Bo3ayxa. Ecmu 3mauenue [13<1,0 I1/[3, TO cTeneHb OMACHOCTH 3arps3HEHUS
BO3MyXxa cumrtaercs OesomacHou; ecim ke 1,0 17/[3<[13<2,0 I1/]3, TO CTENCHb
OMACHOCTH 3arpsi3HeHus — cjabo omacHou; eciu 2,0 I1I/{3<II3<4,4 I1]]3 —
ymepeHHo omnacHoi; ecim 4,4 [1/[3<[13<8,0 I1/[3 — onacHOM; U, HAKOHEII, CCIIH
113>8,0 II/]3 — creneHb OIMACHOCTH 3arps3HEHUs] BO3AyXa SBISECTCS OYCHBb
onacHoi. Benmnunna /7/]3 onpenensiercs cornacHo JICI1-201-97 [44] ¢ yueTom
MEepPEYHs] BEIIECTB, NPHCYTCTBYIOMIMX B BO3AYIITHOW Cpele, a TaKke
OKCIIEPUMEHTAJILHO ONPENCICHHBIX W YTBEPXKACHHBIX B YCTAaHOBICHHOM
nopsiike K03p(UUUEHTOB KOMOMHUPOBAHHOTO IEUCTBUS BPEIHBIX BEIIECTB.

[Toka3zaTens 3arpsI3HEHHS PACCYUTHIBACTCS IO (hopMyJIe:

N 113, -
13 = i3-S (1.9)

5K, MK, .,
rie K; — 3HaueHMs] BecOBBIX KO3()(PUIMEHTOB, KOTOpBIE YYHUTBHIBAIOT

KJIACC OTIACHOCTH | -OTO BEIECTBA U COOTBETCTBEHHO PaBHBI: JIJISl BEIIESCTB 1-TO
kiacca onacuoctu — 0,8; 2-ro kmacca onacHoctu — 0,9; 3-To kiacca onacHOCTH
—1,0; o BemecTs 4-10 Kiacca ormacHocTH — 1,1.

[Tokazarens /13 maeT OLEHKY YPOBHSI OIACHOCTH 3arpsi3HEHHS BO3AYyXa,
OJTHAKO HOpMa KpaTHOCTW MpeBbIIECHUS [[/[3 BBEAEHa BpPEMEHHO, MPOLECC
HAaKOIJICHUS HOBBIX JAHHBIX HMAET OYECHb MEIJIEHHO H  CYOBEKTHI
roCyJapCTBEHHOTO MOHUTOPUHIA JAHHYIO HOPMY HCIOJb3YIOT CYIIECTBEHHO
peke, 4eM KOMIUIEKCHBIN uHaekc KH3A.

[Toxoxkum o0Opa3oM, HO C Yy4deToM chenuduueckux ocoOeHHOCTEN

9KCIICPTHBIX METOAUK, IMOCTPOCHBI APYIrU€ HMHACKCHI AJIA OLCHKH 3arpsA3HCHUSA
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aTMoc(epHOro BO3Jyxa: MHJIEKC KadecTBa arMocdepHoro Bozmyxa AQI (Air
Quality Index), AQHI (Air Quality Health Index), oOmmii uHACKC KadecTBa
Bo3ayxa CAQI (Common Air Quality Index), unaexcet ATMO, BELATMO, API,
Z,Q,HI, Hur.n [44, 59, 87,93 — 95, 113].

[Ipu olieHKe 3arps3HCHHM IOBEPXHOCTHBIX BOJ YacTO HCIOJIb3YCTCS

WHJICKC 3arpsi3HeHus Bojwl [8, 9]:

18
== (1.10)
6 i 1IK;
rme C; — KOHIEHTpauus a30Ta aMMOHMMHOTO, a30Ta HHUTPHUTHOTO,

HEPTENPOAYKTOB, ()EHOJIOB, PACTBOPEHHOT'O KUCIOpoaa, a Takke bIIK:; I/]K;

—  MPEeAeNbHO-AOMYCTUMBIE  KOHUEHTpAlMM COAEpPNKAHUS  3arpA3HSIOIINX
BEILECTB B BOJIE, COTJIACHO HAIMUOHAIBHBIX HOPM.

C yuerom cnenupuUUeCKUX OCOOCHHOCTEM OSKCIEPTHBIX METOAUK
AHAJIOTUYHO IIOCTPOEHBI TAKKE M APYTME MHIEKCHI JUIS OLEHKU 3arpsi3HEHMS
NOBEPXHOCTHBIX M TOJA3EMHBIX BOJ: HHICKC KadectBa Boasl [8, 9];
(dopMann30BaHHBIH CyMMapHbI 1OKa3aTelb XHMHUYECKOTO  3arps3HEHUs
(IIX3-10); WHTErpanpHEIA  TOKA3aTelb, YUUTHIBAIONIMI  CIHOCOGHOCTH
3aTPA3HAIONINX BEIIECTB HAKATIMBATLCA B TOHHBIX oTnokenusx (KJA) u ap.

B cBorwo ouepenp, IpU 3arpA3HEHUM II0YB HCIIOJIB3YETCS HMHACKC
omacHoctd Buaa (1.10), mpu 3TOM OIIEHMBAETCSd YpOBEHb 3arps3HEHUsS MOYB
XUMUYECKMMH BEIIECTBAMM: KOOAJIbTOM, MapraHUeM, MeIbl0, HUTpaTamu,
cyab(daramu, pTyTblO, CBUHLIOM, (OcPOpPOM, XpOMOM, LIMHKOM, ECTULUIAMHU U
T.A. YacTO JaHHBIM MHIEKC Ha3bIBAIOT CYMMAapHBIM MOKa3aTeIeM XMMHUYECKOTO

3arpsisHeHns mouB (Z ).

[Ipu onenke Omopa3zHOOOpa3Usi TEPPUTOPUN MPUMEHSETCS MHOMKECTBO
pa3sMUYHBIX HHJEKCOB, KOTOPBIE OTJIMYAIOTCA IIMPOKUM METOJIUYECKUM
pazHooOpaszuem. HM3BecTHO, uTO OMOpazHOOOpa3ue SBISETCS XapaKTEPHOM
YepTON KU3HU Ha 3eMJIe, OHO OIpEIesieT BO3MOXKHOCTh CYIIECTBOBAHUS U
(GYHKIIMOHUPOBAHUS KaK OTACIBHBIX DKOCHCTEM, TaK M OWOChEphl B IEIOM.
OOBIYHO B KOJIMYECTBEHHOM OIIEHKE OMOJIOTMUECKOE pa3HOooOpa3ue — 3TO
MOKa3aTellb, XapaKTCPU3YIOIMIMICSI YWUCIOM BHJIOB JKUBBIX OpPTraHU3MOB,
OOWTAIOINX HA €IMHUIIC IUIONIAIN CYIIN WU 00BEMa BOJOEMA.

N3 Bcex M3BECTHBIX MHJIIEKCOB Pa3sHOOOpa3usi (KOTOPHIX HACUUTHIBACTCS

HECKOJIPKO JIECATKOB) BHJIOBOE OOraTCTBO (S) — caMblid monyJisipHbii. OH
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OMpeNeIIeT YHUCIO BUOB, MPOKUBAIOIINX HA U3ydyaemMoil Teppuropuu. OgHako
TEHJICHIIUSI K MCIOJIb30BaHUIO MEP, YUYUTHIBAIOIIUX OOWIIME BHUJOB, MPHUBENA K
HIMPOKOMY pacnpocTpanennto nuaekca lllennona. JIocTaTO4HO U3BECTEH TAKKE
unjexkc Cumicona. CyliecTBEHHO peke MPUMEHSIIOTCS HMHJEKChl Mapraneda,
Maxkunromia u  bpunnysHa, beprepa-Ilapkepa. BenuunHbl HMHIEKCOB
pa3zHo00pa3us 4acTo KOPPEIUPYIOT APYT C IPYTrOM.

Nunexc CumricoHa onpeaestoT mo hopmyie:
K ()2
D=1->|—+1, (1.11)
=N

rac ni — CpcansAd YHUCJIICHHOCTL HIIN onomacca OTACJIBbHBIX BUIOB, N —

oOlasi cpeHssl YMCIEHHOCTh WM OuMomacca BceX BHJIOB. B cBoro ouepenp,

unjekc [llenHoHa onpenensercs o Gopmyre:

H :_% pi In p;, (1.12)

i=1

rIe P; — OTHOCHTENbHOE obmue i -oro Buga; N — oOImee 9uciio BUIOB B
BBIOODKE.

HecmoTtpss Ha TO, 4YTO MHAEGKCH OHOPa3HOOOpa3us MCIHOIB3YIOTCS
JIOCTATOYHO IIMMPOKO, MHOTHE aBTOPHI CUYUTAIOT, YTO HWHIUKATHUBHAS OIlCHKA
Oropa3zHooOpasusi B MPOCTPAHCTBE BUJIOB B 3HAUUTEIHLHON Mepe HEKOPPEKTHA, B
MEPBYI0 O4Yepeab IMOTOMY, YTO HHKAaK HE YYHUTBIBAeTCS MOP(OIOTHIECKOE,
(GYHKIIMOHATBHOE, YKOJIOTHYECKOE CXOCTBO/pa3uire MEXIY CAMUMHU BUIAMH.
YacTo nHAEKCH pa3HOOOpa3rs OCHOBBIBAIOTCS HA DKOJIOTHICCKHA COMHUTEIBHBIX
KOHIICTIITUSAX U pacuyeTHBIX M