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T.B. 3onotosa’, [1.A. BonkoBa?

"duHaHcoBbIN yHUBEpcuTeT npu Mpaeutensctee PO, Mockea, Poccust

2Poccumnckuin yHuBepenTeT apyk6bl Hapogos, Mocksa, Poccus

MeToabl MHTENNeKTyaribHOM oopaboTKn
AAHHbIX OANA KOPPeKUUU aTUNNYHbIX
3Ha4YeHUN KOTUPOBOK aKUumn

Lleav uccaedosanus. lleav uccredoganus cocmoum @ nNpogedeHul
CPABHUMENbHO20 AHAAU3A DA3AUYHBIX MemO0008 KOoppeKyuu amu-
NUYHBIX 3HAYEHUU CMAmMUCMUYecKux OaHHbIX Ha QOHO0BOM pbIHKe
u gvipabomie peKkomMeHoayui 0 Ux UCHOAb306AHUSL.

Mamepuaaot u memoodot. B cmamve nposeder ananus poccuiickoul u
3apybescHol bubauoepaguu no npobaeme uccaedosanus. Ilpeoraea-
emcesi paccmompeHie Memooog MauuHHo20 00y4eHus 015 00Hapyice-
HUSL U KOppeKyuu 8b10pocos 60 epemerHbix padax. Mamemamuyeckyro
0CHOBY Mem0006 MAUWUHHO20 00YHeHUs COCMABAIom Memood Z-score,
Memood U30AUpyruwe2o neca, memod ONOPHbIX 6eKmMopos 0 00Ha-
DYHCEHUs. 8blOPOCO8 U MemoObl GUHCOPUZAUUU U MHONCECIMEEHHOO
eéMenenusi 04 KoppeKyuu eulopocos. lns nocmpoenus mooenel
UCNOAb306aH npoepammubil uncmpymenm Jupyter Notebook, noo-
deporcusarouuil A3vik npoepammuposanus Python. /s peasuzayuu
Memodo8 MAUUHHO20 00yHeHUs UCHOAb3YIOMCS OAHHbE KOMUPOBOK
akuuii Mockoeckou oupoicu.

Pesyavmamut. [Ipodemoncmpuposarsl pe3ysbmamot pabomsl ane0-
PUMMOB MAWUHHORO 00y4eHus 0451 HAO0PO8 PeanbHblX CIMAamucmu-
YeCKUX OGHHLIX, NPeOCMABASIOWUX COO0U YeHbl 3aKpbimus aKyui
mpex poccutickux komnanui « Coepoank», «Aspogarom», «laznpom»
6 nepuod ¢ 01.12.2019 no 30.11.2020, noayuennsie ¢ caiuma c cauma
Hneecmuuuonnoti komnanuu «PUHAM>». [Iposeden cpasrHumens-
Hbl AHAAU3 Memo008 0OHAPYICeHUs U KOPPeKUUUu 6blopocos Mo
cpedneksadpamuueckomy omkaonenuro. Cmamucmuyeckuii memoo
Z-score no360asem Mo4HO Onpedeaums paccmosiHue om nooo3pu-
menbHo20 HabAodeHus 00 YeHmpa pacnpedeseHuss, Ymo sAAemcs
npeumyujecmeom. Hedocmamok dannoeo memoda — s3mo eausnue ul-
0pocos Ha cpedHee 3HaveHue U CMaHoapmHoe OMKAOHeHUe, KOmopoe
MOdCem Choco6CmB08aMb MACKUPOBKe 8blOPOCO8 UAU HEKOPPEKMHOMY
ux obHapyscenuro. Memoo uzoaupyrouwe2o aeca pacnosnaem 6vlopo-
Cbl PA3AUMHBIX GUA08, A NPU Pearu3ayuu mMemooa omcymcmeyom
napamempul, mpebyowue noobopa; HO HeQOCMAMKOM S6ATeMCs

Oonee HU3KAA CKOPOCMb OOHAPYICEHUS 6bIOPOCO8 NO CPAGHEHUN) C
opyeumu memooamu. Memoo OnopHbIX 6eKMOPOE CHUMACMCS 04eHb
ObICMPBIM MEMOOOM U C00UMCS K PeuleHulo 3a0a4yu Keaopamu-
HO20 NPOSPAMMUDPOBAHUS, KOMOPAs 6ce2da umeem eOUuHCMEEHHoe
pewerue. Memoo eurcopuzayuu 0415 KOppeKyuu 6bl0pocos CHUdICaem
GAUsHUE 8bIOPOCO8 HA CPeOHee 3HAYEHUe U OUCNePCUID, YMO S6AACmCs
NpeumMyu,ecmeom, Ho MOJNCem GHOCUNb CUCIEMAMUHECKYI0 OUUOKY
U3-3a n006OPa NOPo2OBbIX 3HAYEHUL 0451 pasdeneHus HabAH0eHull 6
evlbopke. Memod mMHodCecmEeHHo20 éMeHeHus co30aem 0as Kajic-
0020 NPONYUWEHHO20 3HAYEHUS He 00HO, d MHOJCECE0 GMEeHeHUl,
umo no3goasiem u30exucams CUCMeMamu4eckoll OWUOKY, HO 3a cuem
BbICOKUX BbIMUCAUMENbHBIX 3ampam. [I1s ucnoab306aHHbIX 6 padome
UCXOOHBIX OGHHBIX AYHUULL Pe3YAbMAm HOKA3aAA Peatu3ayus aneo-
DPUMMA MHOJICECBEHHO20 6MEHEHUs N0 0OHAPYICEHHBIM 8blOPOCAM
Memooom ONOPHBIX 6eKMOPO8.

3akarouenue. B meopuu anaiusa OanHbiX Hem YHUBEPCANbHO20
Memoda 00HapyJceHus u/uiu ycmpaneHus 6vlopocos. B obuwem
cayuae onpedenenue 6bl0pOCO8 CyOBeKMUBHO, U PeleHUe NPUHUMA-
emcs UHOUBUOYANbHO 045 KAXCO020 KOHKPEMHO020 HA00pa OAHHbIX
¢ yuemom e20 0coOeHHOCMel Ul UMeIoweeo0cs Onbima 6 OaHHOU
obnacmu. Peaausosanuvie 6 pabome memodsi 0OHAPYICEHUS U
YCMpaHeHuUs: 6bI0p0CO8 MO2YM HAUMU NPUMEHEHUEe NPU 6bIMUCACHUU
Oosnee mouHbIX 3HAYEHUL NoOKa3amenel 6 pasiuuHbIX cepax des-
meavHoCmu, Hanpumep, 045 NOCMPOeHUs. b01ee MOYH020 NPOSHO3A
uenvl akyuu. B nepcnexmuee naanupyemcs uccaedosarue eAusHUS
napamempos memodog 00HAPYICeHUS U KOPPEeKYUul 6bi0pocoé Ha
pe3yabmamul pabomol mModenell, a MakKjce ONMUMUSAUUSL IMUX
napamempos.

Karoueesvie caosa: oonapyscenue 6vi6pocos, Koppekyus 6bi6pocos,

A3bIK npoepammuposanus Python, cpednexeadpamuueckoe omkao-
HeHue.

Tatiana V. Zolotova', Daria A. Volkova?

'Financial University under the Government of the Russian Federation, Moscow, Russia

2Peoples’ Friendship University of Russia, Moscow, Russia

Intelligent Data Processing Methods for the
Atypical Values Correction of Stock Quotes

Purpose of the study. The purpose of the study is to carry out a
comparative analysis of various methods for correcting atypical values
of statistical data on the stock market and to develop recommendations
for their use.

Materials and methods. The article analyzes Russian and foreign
bibliography on the research problem. Consideration of machine
learning methods for detecting and correcting outliers in time series is
proposed. The mathematical basis of machine learning methods is the
Z-score method, the isolation forest method, support vector method for
outlier detection, and winsorization and multiple imputation methods
for outlier correction. To create the models, the Jupyter Notebook
software tool, which supports the Python programming language,
was used. To implement machine-learning methods, data from stock
quotes of the Moscow Exchange are used.

Results. The results of machine learning algorithms are demonstrated
Jor sets of real statistical data representing the closing prices of shares
of three Russian companies “Sherbank”, “Aeroflot”, “Gazprom” in

the period from 01.12.2019 to 30.11.2020, obtained from the website
of the Investment Company “FINAM”. A comparative analysis of
methods for detecting and correcting outliers by standard deviation
has been carried out. The Z-score statistical method allows you to
accurately determine the distance from the suspicious observation to
the distribution center, which is an advantage. The disadvantage of
this method is the influence of outliers on the mean and standard
deviation, which can contribute to the masking of outliers or their
incorrect detection. The isolation forest method recognizes outliers
of various types, and when implementing the method, there are no
parameters that require selection; but the disadvantage is the slower
detection rate of outliers compared to other methods. The support
vector machine is a very fast method and is reduced to solving a
quadratic programming problem, which always has a unique solution.
The winsorization method for correcting outliers reduces the effect
of outliers on the mean and variance, which is an advantage, but
may introduce bias due to the selection of thresholds to separate
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Methodology of statistics

observations in the sample. The multiple imputation method creates
Jfor each missing value not one, but many imputations, which avoids
a systematic error, but at the expense of high computational costs.
For the initial data used in the work, the best result was shown by
the implementation of the multiple imputation algorithm based on the
detected outliers by the support vector method.

Conclusion. There is no universal method for detecting and/

or existing experience in this area. The practical implementation of
the methods for detecting and eliminating outliers used in this work
can be a tool for calculating more accurate indicators in any area,
Jor example, to improve forecasting the stock price. As part of further
work, it is possible to consider the optimization of the parameters

used in the methods of detecting and correcting outliers to study their

or eliminating outliers in data analysis theory. In general, the

determination of outliers is subjective, and the decision is made
individually for each specific dataset, considering its characteristics

BBeneHune

B mpocreiiiiem ciydae BBI-
Opoc mpencraBisgeT co0oil Ha-
OytofeHue, KOTOPOEe CYILECTBEH-
HO OTIMYaeTcsI OT OCTaJbHBIX
HaOMoNcHU Habopa HJaHHBIX.
OcHoBHas po06ieMa BBISIBICHUS
BBIOPOCOB COCTOMUT B oOmpenesie-
HUU TOTO, MAEHCTBUTEIHLHO JIN
HaOJTIOICHNST, HECOBMECTUMEIC C
OCTAJIbBHBIMU TaHHBIMHU, SIBJISTIOT-
csl BblOpocamu. Takke sIBIsIeTCS
Mpo0JIEeMOIT M TO, YTO B TEOPUU
aHaM3a JAHHBIX HET YHHUBEpP-
CaJTbHOTO METOIa OOHAPYKEHMUS
U/WIN yCTpaHEeHUsl BbIOpOCcOB. B
KadyecTBe TpUMepa MOXHO TIpH-
BecTH paboty [6], K KOTOpoOi
MpeACTaBICHBl aJTOPUTMBI  JIJIsT
aHajiu3a BBIOPOCOB, BKJIIOYAs
CBEIEHUSI O TOM, KOTHIa W TIO-
YyeMy KOHKPETHBIE aJTOPUTMBI
paboraior 3(PpPeKTUBHO; 00CYK-
JAIOTCS TIOCIIEAHUE WIOEH B 3TOM
o0ylacTu, TakMe Kak aHcaMOJu
BBIOPOCOB, MaTpyUuHas (pakTopu-
3alMs, STIepHBIC METOIBI 1 Hell-
POHHBIEC CETH.

ITpoGiema OOHapyXeHMUsI
BBIOPOCOB Ha OCHOBE CTaTH-
CTUYECKUX METOIOB UM METOIIOB
MAaIIMHHOTO OOYYeHMST 3aTparu-
BaJlach BO MHOTHMX OTEYeCTBEH-
HBIX M 3apyOekHbIX padoTax.
HexoToprsie MeTonbl oOHapyXe-
HUS BBIOPOCOB MOXHO HaWTH,
Hanpumep, B pabotax [2, 9, 10,
14, 15, 17, 18]. OmnmcaHHBIe B
3THUX paboTax IMOAXOILI K OOHa-
PYKEHHMIO BBIOPOCOB OCHOBAHBI
Ha CTaTUCTUYECKUX MeETomax u
MeToJaX MAIIMHHOTO OOyUYeHMS
W TIPEACTABIISIIOT COOON METOMBI
00OHapyXeHKUe BIOPOCOB € MOMO-
11O KJIACTEPU3ALUU C yUUTEJIEM
u 0e3 yuyuTessi, Ha OCHOBE MC-
KYCCTBEHHBIX HEMPOHHBIX CETEM,
CrocobOM TOCTpOeHHUsT Mpohu-
JIei, peaCcTaBIsSIIOIIMX pealbHOe

U UeaJbHOE TOBEACHUS, C UC-
MOJIb30BAHUEM METOJIOB MalllWH-
HOro OOY4YeHHUSI C IIOCTPOEHUEM
CaMOCOBEPILEHCTBYIOLIEHCS CU-
CTeMbl Ha OCHOBE TMpPEAbIAYIINX
3HAHWI, TMOPUIHBIE METOJIBI.
ITocne omnpeneneHust BBHIOPO-
COB, CJIEIYIOLIUM I1arOM SIBJISI-
eTCsl UX yCTpaHeHHe, T. €. 0o
KOppPEKIIUSI TOUEK JAHHBIX 0 UX
NpaBWIbHbIX 3Hauy€HUU, JMOO
ylajeHue TaKux HaOIoaeHu
u3 Habopa maHHbIX. JIjs1 cria-
KMBaHUSL aTUIIMYHBIX JaHHBIX
npenjiaraloTcsl pa3jiuyHble 3BpU-
CTUYECKME METONbl, BIUIOThH JO
WUCKJIIOYEHUS aTUIUYHBIX TOYEK
(cMm., Hanpumep, [3, 5, 7, 12, 15,
19]): ucnpasieHue BbIOpoca 10
NpPaBWIbHOTO 3HAYEHWUS; ynaje-
HUe BbIOpOca W3 JIaHHBIX; MOJI-
XOll, TpeOYIIIMi MpomoIKaTh
Npu3HaBaTh HajJiuyue BbIOpoOCa,
HO HWYEro He JIejaTh C ero 3Ha-
YeHUEM; METOJ aHaiu3a pe3yJsib-
TaTOB C BbIOpocaMu U 0€3 HUX;
BUHCOpHM3allus, Tpearnoararwo-
1mas IpeoOpa3oBaHUe KpalHMX
3HAYCHUI B 3aJaHHBIN IIPOLICH-
TWIb JAaHHBIX; YyCeUeHue, Mpu
KOTOPOM IMPOUCXOAUT yCTAaHOBKA
HaO/IogaeMbIX 3HAYEHUI B TIpe-
Jejlax IPaBIOIOAOOHOro aua-
Mma3oHa ¥ WCKIIOYEHUE IPYTUX
3HaueHUIl u3 Habopa JaHHBIX;
npeobpazoBaHue, MpeanoJara-
IOIIMM  TIPUMEHEHUE JIe€TepMU-
HMpPOBAaHHOM  MaTeMaTUYECKOM
¢dyHKMM (Hampumep, Jorapud-
MUYECKOU (PYHKIIMHU) K KaxIo-
MY 3HAU€HUIO, YTOObI HE TOJILKO
COXPaHUTb BBIOPOC JAHHBIX B
aHaju3e, HO TaKXe YMEHbIIWUTb
JUCIEPCUI0 OIIMOOK; Moaudu-
Kalus, T.e. UBMEHEeHUe 3HaYeHUs
BBIOpOCAa BpPYYHYIO Ha JpYyroe,
MEHee 9KCTpeMaJIbHOE 3HaUEHUE;
JIByX3TamHasi poOacTHasl IIpolLe-
JIypa; IpsSMOil poOaCTHBIM METOI
C HCIIOJb30BaHUEM UTEPATUBHO

effect on the results of the models.

Keywords: outlier detection, outlier correction, Python programming
language, standard deviation.

B3BEIIEHHBIX HAaMMEHbBIIINX KBa-
IpaTOB U HEKOTOPBIE JpPYyTHE.

Kak u3zBectHO, nipobjieMa BbI-
OpOCOB BO3HMKAET B 3amavyax 1o-
CTPOEHUsI 9KOHOMUYECKUX TPEH-
noB. B perpeccmoHHOM aHam3e
paboTta Hanm BbIOpocaMu Tpaau-
IIMOHHO COCTOUT M3 TPEX ATAIlOB:
oOHapyxXeHue BBIOPOCOB, yCTpa-
HEHHE BBIOPOCOB, MOCTPOCHUE
perpecCMOHHON  3aBUCHMOCTH.
B paGore [13] mnpemioxeH
KOMOMHUPOBAaHHBIH TOJIXO
K ImpeoOpa3oBaHUIO [TaHHBIX B
perpecCMOHHOM aHaiu3e, O0b-
eqUHSIOIMKA (Imociae oOHapyxe-
HUST BBIOPOCOB) IPOLEAYPY KOp-
PEKLMU BLIOPOCOB U ITOCTPOCHUE
perpecCMOHHON  3aBUCHMOCTH.
IIpu 3TOM KOppeKIiusl BEIOPOCOB
CTPOUTCS HAa OCHOBE JMHEIHBIX
Mpeodbpa3oBaHM MCXOMHBIX TaH-
HBIX.

OOHapyxXeHHe U KOpPpPeKLUs
BBIOPOCOB, T.€. 3HAYEHUI JaH-
HBIX, KOTOpPbIe HE COOTBETCTBY-
IOT OOIIEMY UX pacIlpelelIeHUIO,
SIBJIIETCSl BaXKHBIM BOIIPOCOM B
TOM YHCJI€ BO MHOTMX SKOHOMMU-
YeCKHUX 00JIacTsIX, T. K. BBLIOPOCHI
MOTYT MH(DOPMHUPOBATH O KPUTH -
YeCKM BaXXHBIX COOBITHSAX. Tak,
Hampumep, Ipoueaypa OOHapy-
JKEHHUS YacTOTO MCITOJIb30BaHUSI
KpPeIUTHON KapThl B (puHAHCO-
BBIX TPAH3AKIUAX IS TIPOTH-
BOICHCTBUS MOILIIEHHUYECTBY
B 0aHKE OTHOCHUTCSI K paboTe C
BbIOpOCAMU B JAHHBIX; 00 3TOM
HUIET pedb, HaIIpUMep, B paboTax
[1, 4]. IIpu sTOM B OOJIBIIMH-
CTBE CJIy4aeB 3JOYMBIIUICHHH-
KM IIpucnocabiMBalOTCsI TaKUM
o0pa3oM, UTOObI HaOJIOAEHUS,
SBJIIONINECS BBHIOpOCaMH, Ka-
3aJIMCh HOPMaJIbHBIMM, UYTO 3a-
TPYAHSET 3amady OIpeacIeHUs
aHoMaJibHOTrO ToBeneHus. Ta-
KM 00pa3oM, aKTyaJIbHOCTb MC-
CJIeMOBaHMUI, CBSI3aHHBIX C aHa-
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JIU30M BBEIOPOCOB, HE BBI3BIBACT
COMHEHUS.

BosHUKaeT BOIPOC CUMTATh
JI1 BBIOpOCAaMU Te HaHHBIE, KO-
TOpble Ha TICPBBIA B3IJISIO CY-
IIECTBEHHO HE OTINYAlOTCS OT
OCTaJIbHBIX HaOJ0JeHUI Habo-
pa maHHbIX. OOCyXIEHHUE 3TOTO
BOIIPOCA B CTaThe ITPOBOIUTCS C
HCIIOJIb30BAaHNEM METOIOB Ma-
LIMHHOTO oOyueHusi. B olOiuem
cayJae oTpelejicHre BBEIOPOCOB
CYOBEKTMBHO, W peIlIeHUEe IpH-
HUMaeTCsl WHAWBHIYATBLHO IS
KaXXIOro KOHKpPETHOro Habopa
JAHHBIX C YYETOM ero 0COOEeHHO-
CTel MM MMEIOIIEeTOCsT OIbITa B
JAaHHOU obJjacTu.

3agaya McClieIOBaHMUS COCTO-
WT B TIPUMEHECHWW METOIOB Ma-
IIMHHOTO OOYYEHMS UTST aHAIN3a
KOTUPOBOK aKIWii Ha (uHaH-
COBBIX pPBIHKAX W HaXOXICHMUS
HaWJIydIIero ITIOAXoda K pellle-
HHUIO BOIpOca OOHApyXeHUsT U
KOPPEKIIMU BEIOPOCOB IO KPUTE-
PUIO CPEIHEro KBaapaTHIeCKOTO
oTKJIoHeHus. B manHOil pabGote
JUTST OOHApY:KEHUS W KOPPEKIIUH
BBIOPOCOB paccMaTpHuBaIOTCS
METOABl MAIIMHHOTO OOYYCHWMS,
MaTeMaTU4ecKylo OCHOBY KOTO-
PBIX COCTaBJISIIOT MeTof Z-score,
METOJ M3OJIUPYIOIIETO Jieca, Me-
TOII OTTOPHBIX BEKTOPOB IS 00-
Hapy>XeHUs BEIOPOCOB U METOMIBI
BUHCOpU3ALIMM W MHOXECTBEH-
HOTO BMEHEHUS IJIT KOPPEeKIUU
BBIOpOCOB (cM., Hampumep, [8,
11, 12, 14, 15]).

CratucTuaecKuit METOJI
Z-score  TpoBepsieT  KaxKIbIid
MpeIoIaraeMelii BEIOPOC W TT0-
3BOJISIET TOYHO OIPEACINTh pac-
CTOSTHUE OT TOJO3PUTEIHLHOTO
HaOJTIOIEHNST 0 IIEHTpa pacripe-
JIeJIeHUs, UYTO SBJISETCS TIpeH-
myliectBoM. Ho merton Z-score
MMeeT HeIOCTaTOK, KOTOPHIi 3a-
KJTI0YaeTcsT B TOM, YTO CpemHee
3HAYEHNE M CTaHZApPTHOE OTKIIO-
HEHHMe, KOTOpPBIE WCITOIb3YIOTCS
B BBIYMCJICHWH, TTOABEPKEHBI
BIIMSTHUIO BEIOPOCOB, YTO MOXKET
CITOCOOCTBOBATH MacKHPOBKE
BBIOPOCOB WJIM HEKOPPEKTHOMY
nX OOHAPYKEHMUIO.

Meton WM30IMPYIONIETO Jieca
pacIio3HaeT BBIOPOCHI  pa3iy-
HBIX BHIOB. KaK W30JIMPOBaH-

HBbIE TOUKW C HU3KOM JIOKATHLHOMU
IUTOTHOCTBIO, TaK M KJIACTEPHI
BBIOPDOCOB  MaJjbIX  pa3MepoB.
Taxke TIpyU peanu3allii MeToda
OTCYTCTBYIOT ITapaMeTphl, TpeOy-
omue mnoadopa. Ho Hemocrat-
KOM SIBJISIETCSI CKOpPOCTh OOHa-
PYKEHHST BRIOPOCOB, KOTOpask He
SIBJISIETCSI €TI0 CUJIBHOM CTOPOHOM
II0 CPAaBHEHUIO C IPYTUMU METO-
JaAM.

MeTton OITOPHBIX BEKTOPOB
CUMTACTCSI OYCHb OBICTPBIM Me-
TOIOM M CBOOUTCS K PEIICHUIO
3a7ayd  KBaIpaTUYHOTO  TIPO-
rpaMMHUPOBaHUs, KOTOpast BceTma
AMeeT eAWHCTBEHHOE pEIICHHE.
HemocraTkoM Meroma SIBIISIET-
cd OTCYTCTBUE YCTOMUMBOCTH K
LIyMYy.

Wcmonb3oBaHne MeToIa BUH-
COpUM3aIN IJIST KOPPEKIIUHA BBI-
OpOCOB CHIXXAeT BIMSTHUE BBI-
OpoCcOB Ha cpeaHee 3HaueHUe
W JIHUCIIEPCUI0, KOTOpPBIE OYeHb
YYBCTBUTEIbHBI K HAJIWYUIO BbI-
OpOCOB, YTO SIBJISIETCS IIPEUMY-
IIECTBOM, HO B TO K& BPEeMSI MO-
KeT BHOCHUTH CHUCTEMAaTHUYECKYIO
OlIMOKY M3-3a Moadopa Moporo-
BBIX 3HAUEHWW IJIST pa3meicHUs
HaOJII0IEHUIT B BHIOOPKE.

Merton MHOXECTBEHHOTO
BMEHEHUsI ABIIIETCS HaAeXKHBIM
1  WHGOPMATUBHBIM METOJIOM,
T. K. JUII KaXJOro IIPOITyIIeH-
HOTO 3HaueHMWs CO3[daeTcsa He
OIIHO, 2 MHOXECTBO BMEHEHUI U
MO3BOJISIET M30eXKaTh CUCTeMaTH -
YeCKOI OIMOKM, HO 3a CUYET BBI-
COKUX BBIYMCIUTENBHBIX 3aTpar.
Korna nmeercst 60Jbl1110i1 00beM
JAHHBIX MHOXECTBEHHOE BMEHE-
HUE CJIIOKHO pealn30BaTh.

st TocTpoeHUsT Momemei
HCIIOJIH30BaH MIpOTrpaMMHBII
nHCcTpyMeHT Jupyter Notebook,
MMOIEPKUBAIOIINI  SI3BIK  TIPO-
rpammupoBaHusi  Python. Bo-
o0111e, MallMHHOE OOYyYeHHEe He
MPUBA3aHO K KOHKPETHOMY SI3BI-
Ky TIpOrpaMMUpOBaHUS, HO CY-
IIECTBYIOT S3BIKU, TPATUIIMOHHO
MPUMEHSIOIINECST B MaIlMHHOM
O00yYeHUHN ¥ MMEIOIIINE Pa3BUTYIO
cucteMy Oubanorex, peiiMBOp-
KOB U JPYTMX MHCTPYMEHTOB.
OgHMM W3  pacHpoCTpaHEHHBIX
SI3BIKOB IIJIST JAHHBIX IIeJIei sB-
nsietcst Python, B 32Kocucreme

KOTOPOr0 MPUCYTCTBYIOT BCE HE-
00XonuMble OMOIMOTEKHU JIJIsI UC-
MOJIb30BAHUS TIPAKTUYECKUA BCEX
CYLLECTBYIOIUX aAJITOPUTMOB U
METOJIOB MAallIMHHOTO OO0Y4YeHMUs
U aHaiu3a JOaHHbBIX. B gaHHOM
CTaTbe pE3YJIbTAaThl PAOOTHI aj-
TOPUTMOB MAIIMHHOTO OO0yye-
HUY TIPOAEMOHCTPUPOBAHBI IS
HaOOpOB MAaHHBIX, MPEACTaBIISI-
IOIINX COOOM KOTMPOBKU AKIIWAM
TPEX POCCUMCKUX KOMITAHUM.
IIpoBeneH cpaBHUTENbHBIM aHa-
JIN3 TIOJIYYEHHbBIX PE3YJIbTATOB.

Peanusauusa metonoB
oGHapy)XeHusi BbIGpOCcoB

IlposeneM cHayaja onucaHue
U TIpeABApPUTEIbHYI0 00pabOTKY
JAHHBIX, a 3aTeM MPUMEHUM Me-
TOJ Z-score, METOM U30JIMPYIOLLIe-
ro Jieca, METOJ OMOPHBIX BEKTO-
pOB I OOHAPYXKEHMST BHIOPOCOB
BO BpeMEHHbIX psigax. McxomHbl-
MM TaHHBIMU SIBJISIIOTCS €KEeTHEB-
HbI€ LIEHbI 3aKPbITUST aKIIUH KOM-
naHuii «CoepbaHK», «A3podaoT»,
«I"azmpom» B mepuon ¢ 01.12.2019
no 30.11.2020, monydeHHBIE C
carita www.finam.ru [20]. Ilpo-
WLTIOCTpUpPYEM 0oJiee MOapoOHO
MPOBEJICHHbIC MCCIEA0BaHUS s
JAHHBIX KoMmIaHuu «COepOaHK».
Ha puc. 1 npeacraBieH rpapuk
M3MEHEHUsI LEHbI 3aKPbITUST aK-
uuii  kommnanuii «COepbaHK» 3a
yYKa3aHHbBII MEPUO.

1t IoCcTpoeHUsT Mojieieit Oy-
JeM TIPUMEHSITb MPOrpaMMHbII
uHcTpyMeHT Jupyter Notebook,
MOJIEePKUBAIOIIMIA  SI3BIK  TMPO-
rpammupoBaHusi Python. Ilep-
BBII 1lIar TpearoyiaraeT 3arpys-
Ky HEOOXOOUMBIX OMOJMOTEK:
numpy, pandas, matplotlib.pyplot
u u3 sklearn — preprocessing,
IsolationForest, svm, a Takxe
HWCXOIHBIX JaHHBIX yepe3 (yHK-
uuto pd.read_csv.

7151 BU3yanu3aluy UCXOIHbBIX
JaHHbIX OyleM HCMoJb30BaTh
(yHkumio scatterplot, apryMeHThbI
KOTOpOIt ecTh X _data — 3HaUeHMUsI
Mo ocu x, y_data — 3HauYeHUs MO
ocu y, X_label — Ha3BaHUe ocH X,
y_label — Ha3BaHue ocu y, title —
3aroJIoBOK rpacduka.

s Bu3yalu3aluu BbIOPO-
COB Mbl OIpeAeJuM (PYHKIIUIO
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Puc. 1. I'padmk nen 3aKkppiTHs aKnui

«CoepbaHK»

Fig. 1. Schedule of closing
Sberbank shares

scatterplot_with_color_coding,
YacTh apryMEHTOB KOTOpPOl aHa-
JIOTMYHA aprymMeHTaM (GyHKIIAN
scatterplot, 1 100aBJIeH apryMEHT
«color_code column» mist u30-
OpakeHUsT HOPMaJIbHBIX ITaHHBIX
1 BBIOPOCOB I10-pa3HOMY.

PaccMoTprM cTaTUCTUYECKUIA
memod Z-score [14]. Kak mn3Becr-
HO, CTaHIApTU30BaHHAs OIlleHKA
3HAYCHUST X PACCUUTHIBACTCS II0
dopmyne

xX—Xx
z= R
o

X

Ime ¥ — MaTeMaTU4ecKoe OXKH-
JaHue (WIM cpelHee 3HauyeHue),
o, cpemHee KBaJpaTUUecKoe

otkioHeHne (CKQO), BbIYMCIeH-
HbIE 111 MHOXECTBA JaHHBIX {X;}.

prices for

BoeiopocamMu OyayT cuuTathes
Te 3HAYCHUSI NAHHBIX, KOTOpPBIC
UMEIOT paccTossHue OT X OoJee
00bIYHO 2 wuau 3
CKO. Jlns peanuzauuu MeTona
B Jupyter Notebook BocroJib-
gyeMmcsl (yHKuUMel z anomaly
apryMeHTaMHM KOTO-
poii sBisilOTCA: df — Tabnuula
column_name
B

3aaHHOTO,

detection,
C JaHHBIMU,

Ha3BaHUC

mean

CT0J011a,
POM  OTBICKMBAIOTCSI BBIOPOCHI,
number_of stdevs away from
koanyecto CKO or
Bospmem

Axumnu "Cbepbank” c pobasneHHbiMK Buibpocamu
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z = 2. Torma Bce 3HaYEHUS IaH-
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CKO, mnomeuarorcsi Kak BbIOpPO-

CHI.

Axuun "CbepbaHk" ¢ MapkupoBKoit Bbibpocos

300
2

250 A
k™3 —_
é 200 1 g

4

: a
- o
o 150 -
v )
= - |

100 1

m P

A o O o o o RS 2
,9\9 ‘919 1310 'ﬂ“‘o ‘p’LQ _@10 ‘&1’0 'Q‘L\

Dara

Nata

Puc. 2. I'padmk nen 3akpoiTus akumii «CoepoaHk» ¢

J00aBJICHHBIMA BBIOpOCAMHE

Fig. 2. Schedule of closing prices of Sberbank shares with

added outliers

I[IpoBepum paboty MeTOna,
J00aBUB BO BPEMEHHON Pl
OSTb aHOMAJIbHBIX 3HAYEHU
(puc. 2), oxuaasi, 4YTO 3TU TOY-
KM OyIyT OIpeaesieHbl aJropuT-
MOM KakK BbIOpochl. [I1s1 3TOrO
co3maguM  cioBapb anomaly
dictionary, B KOTOPOM KJII0YOM

SIBJISIETCSI MHIOEKC, a 3HAYCHM-
— eM — IleHa.
KOTO- IMpoBepka ajroput™Ma 00-

Hapy:XeHUs C MCIOJb30BaHUEM
(¢ynkuuu z_anomaly_ detection
MoKaszaja, 4TO MeTod Z-score
OOHApYXWJI YEThIPE U3 MSATU KC-
KYCCTBEHHO CO3JaHHBIX BBIOpPO-
coB. OOHapyXeHHbIE BHIOPOCHI B
WCXOMHBIX JaHHBIX TpeAcTaBlie-
HbI Ha Tpaduke (puc. 3), a Takxe
B Taou. 1.

Axuun "CbepbaHk" ¢ obHapyxeHHbIMKU Bulbpocamu
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Puc. 3. I'padmkn MCXOAHBIX JAHHBIX ¢ OOHAPYKEHHBIMH METOIOM Z-score J00aBJIeHHLIMA BbIOpocamMu (CjieBa)
BBIOPOCAMH B MCXOJIHBIX JAHHBIX (CNPaBa)

Fig. 3. Graphs of the original data with added outliers detected by the Z-score method (left) and outliers in the

original data (right)
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BriBenem Tabnuiy ¢ oOHapy-
JKEeHHBIMHA BBEIOpOCAMM B MCXOJI-
HBIX TaHHBIX (Tabauua 1).

Tabauua 1 (Table 1)

O0OHapyxKeHHbIE BBIOPOCHI B
HCXOJHBIX JAHHBIX METOAOM Z-score

Detected outliers in the original data
by the Z-score method

<DATE> <CLOSE> <CLOSE>_Z_Anomaly

32 2020-01-21 268.06 True
71 2020-03-18 174.27 True

[Ipumenum Ttenepb Mmemod
uzoaupyroueeo aeca [11], wuaesa
KOTOPOTO  OCHOBBIBaeTCSl  Ha
CcAyJyailHOM  pa3OMeHUM  Tpo-
CTpaHCTBa TPU3HAKOB, TaKOM

YTO B CPEIHEM H30JMPOBAHHbBIC
TOYKM OTCEKAIOTCHd OT HOPMaJsib-
HbIX, KJIACTEPU30BAaHHBIX JIaH-
HbIX. OKOHYATeNbHbIN pe3yabTaT
YCPENHSIETCd MO HECKOJbKUM
3aMyCKaM CTOXaCTUYECKOTro all-
roput™Ma. AJITOPUTM HU30JUPY-
omero gepea (Isolation Tree)
3aKJII0YaeTcsl B TOCTPOEHUU
cllyyailHoro OWHapHOro pela-
ouiero aepesa. KopHem nepe-
Ba SIBJISIETCS BCE MPOCTPAHCTBO
MPU3HAKOB; B OYEPEAHOM Y3Jie
BbIOMpAETCS CIyJYallHbIM MpHU-
3HAK M CIy4YalHBIA IOpPOr pas-
OveHUs, COMIUIMPOBAHHBIA U3
PaBHOMEPHOIO  paclpeaeaeHus
Ha OTpe3Ke OT MWHUMAaJIbHOTO
JI0 MaKCUMAaJIbHOTO 3HAauYeHUs
BbIOpaHHOIO IIpu3Haka. Kpure-
pUeM OCTaHOBA SIBJISIETCS TOXIIE-

Axumm "CBepbank” ¢ Mapkuposkon Buibpocos

CTBEHHOE COBITaJIcHNE BCEX 00h-
€KTOB B y3JI¢, TO €CTh pellalolee
JIEPEeBO CTPOUTCS TTOJTHOCTBIO.
OTBeTOM B JIMCTE, KOTOPHIN TaK-
K€ COOTBETCTBYeT anomaly_score
aJropruT™Ma, OOBSIBISIETCS TITyOu-
Ha JINCTa B TTIOCTPOSHHOM JiepeBe.
Hnga  peanuzaudu  JTaHHO-
T0 MeTOJa WCIOJNIb3yeM MOICNTb
IsolationForest u3 makera scikit-
learn, KOTOpYIO MMPOTECTUPYEM Ha
HaleM Habope gaHHbIX. 715 aT0-
ro OymeM HCIOJb30BaTh (hyHK-
uuto isolation_forest_anomaly
detection, apryMeHTaMH1 KOTOPOI
sBisitorcst df — tabnauua ¢ maH-
HBIMHM, column_name — Ha3Ba-
HUE CTOJIOA, B KOTOPOM HIITYTCST
BoIOpochl, outliers fraction —
JIOJISI TOTTYCTUMBIX BBIOPOCOB.
Kak w panblie mpoBepuMm
pabdory meropa. [JobaBuM K mc-
XOITHBIM JTaHHBIM ITISITh aHOMaJIb-
HBIX 3HAYEeHW, OXWIas, 4YTO
3TU 3HAYeHUS OYyIyT oTpemese-
HBI aJITOPUTMOM H30JTMPYIOLIETO
Jleca Kak BbIOpochl. [ist 3TOTO
co3maanM  cioBapb anomaly
dictionary, B KOTOPOM KJIIOYOM
SIBJISIETCS] WHAEKC, a 3HauYeHU-
eM — ueHa. [lpumeHsiss (pyHK-
uuto isolation_forest_anomaly
detection Ha MCXOJAHBIX JAHHBIX
¢ I00aBJICHHBIMM 3HAYCHMSIMMU,
TojiydaeM CICAYIONINA  pe3yib-
TaT: aJTOPUTM W30JUPYIOLIETO
Jleca OOHApyXMBaeT BCE WMCKYC-
CTBEHHO CO3IaHHBIC BEIOPOCHI,
HO TIpU 3TOM MeToA Kjiaccudu-
UpPYeT KaK BHIOPOCHI HE TOJIBKO

To0aBJIeHHBbIE aHOMaJbHBIE 3Ha-
yeHus. Bo3aMoOXHO, 4TO maHHOE
SBJICHAE OTHOCHUTCSI K JIOXKHBIM
cpabaThIBaHMUSIM, a, BO3MOXHO,
TOYKU, HE OTHOCSIIUECS K TSATH
J00aBJIEHHBIM 3HAYEHUSIM, Jeii-
CTBUTEJILHO SIBJISIIOTCS BBIOpOCA-
M. BusyanmusupyeM UMCXOIHBIE
JAHHbIE C OOHAPYKEHHBIMU BHI-
opocamu (puc. 4).

BriBenem Tabauily ¢ oOHapy-
>KeHHBIMU BbIOpocamu (Tad:. 2).

Tabauua 2 (Table 2)

O0OHapyXkeHHbIE BBIOPOCHI B
HUCXOJHBIX JAHHBIX METOAOM
H30JIMPYIOMIETO Jieca
Detected outliers in the original data
by the isolating forest method

<DATE> <CLOSE> <CLOSE>_lsolation_Forest

26 2020-01-13
30 2020-01-17
31 2020-01-20
32 2020-01-21

262.40 True
262.50 True
266.28 True
268.06 True
33 2020-01-22 266.54 True
34 2020-01-23 26373 True
35 2020-01-24 26549 True
38 2020-01-29
67 2020-03-12

71 2020-03-18

259 94 True
175.91 True
174.27 True
78 2020-03-27
79 2020-03-30
249 2020-12-01

180.38 True
183.00 True
260.81 True

OOHapyXXUM BBIOPOCHI C MC-
MMOJTb30BaHUEM  OTHOKJIACCHOTO
ANTOPUTMA Memooa ONOPHLIX GeK -
moposé (SVM). B ocHoBe meTona
SVM nexut muest mepeBoaa Mc-
XOIOHBIX BEKTOPOB B IIPOCTpaH-
CTBO OoJblleld pa3MEepHOCTU U
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Puc. 4. I'padpuku MCXOTHBIX JAHHBIX ¢ OOHAPYKEHHBIMH METOIOM M30JMPYIOLIEro Jieca 100aBJIeHHbIMH BbIOpOCAMH
(cieBa) m BBIOPOCAMH B MCXOHBIX JTAHHBIX (CHpaBa)

Fig. 4. Graphs of the original data with added outliers detected by the isolation forest method (left) and outliers in

the original data (right)
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Methodology of statistics

TIOCTPOCHUS pa3mesIsTiolieit Th-
neprutockoctu.  Ilociae  3TOTO
MepexonsaT K TOCTPOCHHIO IBYX
TUTIEPILIOCKOCTEH,  TTapajuieib-
HBIX paseNsiolleil TUIIepILIO-
CKOCTM TaK, 4YTOOBI OIIOpHBIC
BEKTOPHI (OTHOCSIIMECS K pas-
HBIM KJaccaMm, Ommkaiimme K
pasmessonieit TUIEPITTIOCKOCTH)
npuHamiexxatn uM. [lpu TakoMm
MOCTPOCHUHM  THIIEPILTIOCKOCTEI
obpasyercst moJsioca, CBOOOIHAs
OT HaHHBIX TodeK. [lomydyeHue
ONITUMAJTBHOM pasneIsioneil Th-
MEePIUIOCKOCTH, T.€. TAKOH pasme-
JIAIOIIEN TUNEPIIIOCKOCTH, IJId
KOTOpOM IIMPWHA TTOJOCHI MaK-
CHMaJIbHa, CBOIMNTCS K PEIICHUIO
3a7aue KBaIpaTUIHOTO TIpoTpam-
MupoBaHus [8].

Hdng  peanu3anmm  METO-
ga SVM ucnonbdyeM MoJesb
OneClassSVM(), wu3 mnakera
scikit-learn. ITocTpoum mMozenb u
MPOTECTUPYEM €€ Ha HallleM Ha-
O0ope MaHHBIX, NCITOIb3YSI (PYHK-
uuto one class SVM_anomaly
detection, apryMeHTaM#1 KOTOPOIA
sBisitorest dataframe — TaGnuia
¢ JaHHbIMM, columns to filter
by — Ha3BaHUe CTOJIOLA, B KOTO-
pOM HIIYTCs BBIOpOCHI, outliers
fraction — Joas1 JOIMYCTUMBIX
BBIOPOCOB.

IIpumeHnsiss  ¢yHKUUIO one
class SVM_anomaly_detection,
mojgydaeM TpadUK  HMCXOTHBIX
JAHHBIX C  OOHapy>KeHHBIMH
T00aBIeHHBIMU BBIOpOCAMU
(puc. 5). BumHo, uyTO MeTOn

Axuun "ChepbaHk” ¢ MapkmMpoBKoit Bbibpocos

OITOPHBIX BEKTOPOB OOHApPYKM-
BaeT He BCE MCKYCCTBEHHO CO3-
JaHHBIE BBIOPOCHI, OJHAKO TaK-
Xe, KaK W W30JUPYIOLIUIA Jec,
OH KJIacCU(PULMPYET U JIOKHBIC
cpabaTeIBaHUSI, KOTOpHIE BO3-
MOXHO SIBIISIIOTCS  BBIOpOCaMU
Ha camoM nene. s ompemene-
HUS BBIOPOCOB B MCXOTHBIX JTaH-
HBIX TTOJIYYMM IpaduK MCXOIHBIX
JAHHBIX ¢ OOHAapy>KeHHBIMU BBI-
Opocamu.

BriBenem Tabauily ¢ oOHapy-
JKeHHBIMU BbIOpocamu (Tab:. 3).

Tabauua 3 (Table 3)

O0OHapyxkeHHbIE BBIOPOCHI B
HCXOIHBIX JIAHHBIX METOIOM
ONOPHBIX BEKTOPOB

Detected outliers in the original data
by the support vector machines

<DATE> <CLOSE> One_Class_SVM_Anomaly

14 2019-12-20 24471 True

15 2019-12-23 248.80 True
16 2019-12-24 24867 True
20 2019-12-30 25475 True
21 2020-01-03 255.00 True
31 2020-01-20 266.28 True
35 2020-01-24 265.49 True
67 2020-03-12 17591 True
71 2020-03-18 17427 True
98 2020-04-24 188.91 True
99 2020-04-27 188.90 True
211 2020-10-07 210.60 True
249 2020-12-01 260.81 True
IIpoBoaunuch aHaJIOTUYHbIE
pacyeTsl ¢  MCIIOJIb30BaHUEM
€XEeMHEBHBIX 1IeH 3aKPBITUST aK-
LU KoMHOaHUi <«A3podiioT» U

«Tazmpom». JInsi JAHHBIX 3TUX

KOMITaHUM MeTon Z-score o00-
HapyXMBaeT BCe WCKYCCTBEHHO
CO3IaHHble BBIOPOCHI; METOMIbI
HM30JIMPYIOIIETO Jieca W OTMIOPHBIX
BEKTOPOB OOHApYyXWBAlOT BCe
WCKYCCTBEHHO CO3JAaHHBIC BHI-
Opochl, HO KJIACCU(DUIINPYIOT U
JIOKHBIE cpabaThIBaHUSI.
IIpenBapuTeIbHO YIAIUB BbI-
OpOCHI, TIPOBEIEM CpaBHEHUE Me-
TOAOB OOHapyXeHUs BbIOPOCOB
B MCXOOHBIX JAHHBIX IO CpeJ-
HEKBaZPaTUIECKO OTKJIOHE-

n
1 —\2
LY (x, - %), Tae x; —
i=1
I-1i BJIEMEHT MHOXECTBA JIAHHBIX,
X — cpelHee 3HAYeHUe, n — KO-
JIMYECTBO 2JIEMEHTOB MHOXECTBA
JAHHBIX.

HUIO: O, =

Tabauua 4 (Table 4)
3nayenns CKO nns meronos
oOHapyKeHHs BHIOPOCOB

Standard deviation values for outlier
detection methods

Aspo- Cbep-
¢np0T fasnpom 6aHF:<
Z-score 15,06 | 24,65 22,87
Isolation Forest 15,78 26,8 21,56
SVM 15,35 26,55 22,29

CornacHo Tabauie 4 moJjyda-
€M, UTO IJISI JaHHBIX KOMITaHUM
«Aspoduior» u «I'aznpom» meTon
Z-score TPUBOAMT K MEHBIIUM
3HayeHusiM CKO u, TeM caMbIM
JIy4Ille BBIABISIET BBIOPOCHI, a
711 gaHHbIX KommaHuu «Coep-
0aHK» JIYYIIMM OKa3aJICSI METO.
usoaupytoiiero Jieca. Takum
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Puc. 5. I'padmkn MCXOAHBIX TAHHBIX ¢ OOHAPYKEHHBIMA METOJOM ONOPHBIX BEKTOPOB JA00ABIEHHBIMHA BHIOPOCAMHA
(cmeBa) m BHIOPOCAMH B MCXOAHBIX JTAHHBIX (CHpaBa)

Fig. 5. Graphs of original data with added outliers detected by the support vector machines (left) and outliers in the

original data (right)
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Memooonozus cmamucmuxu

00pa3oM, Ha JaHHBIX BBEIOOpKaX
HU OOWH W3 METOHOB HE SIBIISI-
eTCST HAWIYYIINM, T. K. KaXKIBIA
METOJ MOXET JIaBaTh HETOUHBIC
pe3yJbTaThl OOHApYXKEHUSI BbI-
opocos. [ToaToMy, UTOOBI TOYHO
TOBOPHTH SIBIISTIOTCS JIM OTIpeIe-
JIEHHBIC BK3eMIUIAPHl  JaHHBIX
BBIOpOCamMu, Iliejaecoo0pa3HO Ha
KaXXIOM Habope MaHHBIX ITPOBe-
PATH HECKOJBKO METOHOB.

MeToAabl BUHCOpU3aLmum m
MHOXeCTBEHHOro BMEHeHUA
AnsA KoppeKkuun BbIOpocoB

ITociie oOHapyXeHHUsST BBIOPO-
COB B JaHHBIX MepeineM K cie-
JylolleMy daTamy paboThl C Bbl-
OpocaMu — YCTpaHEHMUIO.

OCHOBHOI1 MpoOJEeMOIi yCTpa-
HEHUsI BBIOPOCOB SIBJISIETCS TO, UTO
B OOJILIIIMHCTBE METOJOB MpHMe-
HsIeTCs yoaJeHue OOHapy>KeHHBIX
BBIOPOCOB, UTO Ha CaMOM JeJie He
Bceraa sipisiercst BepHbiM. Hampu-
Mep, yIaJeHUEe BBIOPOCOB MOXET
MPYBECTU K BAXKHBIM U3MEHEHUSIM
B pesyJsibTatax sKcrepumenTa. Io-
3TOMY Aajiee OymyT pacCMOTPEHbI
METOJbl YCTpaHEHHUsI BBIOPOCOB,
KOTOpbIE HE YAATISIIOT OOHAPYKEH-
Hble BBIOPOCHI, & KOPPEKTHUPYIOT
ux 3HayeHus. OCHOBHbIMHU Ta-
KMMU METOAAMM SIBJISIIOTCSI BUH-
copuzalMsl (winsorizing) ¥ MHO-
JKEeCTBEHHOe BMeHeHue (multiple
imputation).

Buncopuszauyus — 310 mpouesy-
pa, KoTopasi yMEeHbIIIaeT BIUSIHUE
BBIOPOCOB Ha CpelHee 3HauyeHMe
u pucrnepcuro [12]. BuHcopusa-
LIMST BKJIIOYAET oMpeaeseHue Io-
POTOBBIX 3HaUeHMA. BEIOOpOUHBIE
HaOJoAeHus, 3HaYeHUsI KOTOPBIX
Jexar 3a TipenejamMu omnpene-
JIEHHBIX 3apaHee YCTaHOBJIEHHBIX
3HAYECHUIi, MpeodpasyloTcs, 4TO-
Obl TIPUOIM3UTL UX K 3HAYEHUIO
orceyeHus. KcxomHble AaHHBbIE,
Jiexaliue 3a mpeaesaMu moporo-
BbIX 3HAUEHMU, Mpeodpas3yroTCs,
YTOOBI OHU OOJIbIIIE HE CYUTAIUCH

BBILIIE WJIM HIDKE KBAaHTWISA k Ha
KaXIol CTOPOHE pacIipeeieHs
MepeMEHHBIX 3aMEeHsIeTCs 3Haue-
HUeM camoro k-1o KkBaHTwIs. Ha-
npumep, ecim kK = 5, To Bce Ha-
OmonaeHuUs BhIIe 95-10 KBAaHTUIISA
M3MEHSIIOTCS Ha 3HA4YeHHE 3TO-
ro 95-ro xBaHTWJISA, a 3HAYCHUS
HIDKE 5-TO KBAaHTWJISI aHAJIOTMYHO
W3MEHSIOTCS Ha COOTBETCTBYIO-
mee 3HaueHue. 1o cpaBHEeHMIO C
MPOCTBIM yIaJ€HUEM BBIOPOCOB
KOPPEKIIMIO C TIOMOIIBIO BHH-
copM3alliM MOXKHO CUMTATh Me-
Hee DKCTpeMAaJIbHbIM BapUMaHTOM,
TIOCKOJIbKY OHa <«IIepEeKOAUpPYeT»
BBIOPOCHI, a He ymajiseT MX IOJI-
HocTthlo. Yacto Gepyr kK = 5 m,
CJIeAOBaTEIbHO, OHO KCITOJIb3YyeT-
¢S KaK 3Ha4yeHMe 110 YMOJTYaHUIO.
B pesynbraTte BUHCOpUM3AIMUA MBbI
rnojyyaeM MOIU(PUIIMPOBAHHYIO
BbIOOPKY, B KOTOpPOI BBIOPOCHI
W3MEHEHBl HOPMAaJbHBIMU 3HAa-
yeHUsIMU. JajmbHeilme pacyeThbl
MPOBOIATCI JUIST MOIM(MULIMPO-
BaHHOIO oOpasla.

s peanm3aliiy MeToIa BUH-
copmzauuu B Jupyter Notebook
OyZeM UCIOJB30BaTh (PYHKIIMIO
winsorize U3 OMOJMOTEKM SCipy,
apryMeHTaMu KOTOpOM  SBJISI-
10TCsl HabOp JaHHBIX U limits —
KOPTEXK MPOIIEHTHBIX 3HAYCHUIA,
KOTOpBIE HY>KHO BbIpe3aTh Ha Ka-
KO CTOPOHE MaccUBa.

Ha puc. 6 nipeacraBiieHbI pe-
3yJabTaThl IIPUMEHEHUsI MeToaa
o akumii komranum  «Coep-
0aHK».

PaccmoTtpum  Tenepb  memoo
MHOMCEeCmBeHH020 emeHenus. Me-
TOI BMEHEHMSI YacTO WCIIOJb3Y-
eTCsT IpM 00pabOTKe TTPOITYIIEH-
HBIX 3HAQUYEHUI; HO OH TaKXe
MOXeT OBITb TPUMEHEH W TIpU
pabore ¢ BeiOpocamu. IIpn aTom
BBIOPOCHI yHansItOTCs (CTAaHOBSIT-
¢S Kak OBI MPOITYIIIeHHBIMU 3Ha-
YEeHUSMU), a 3aTeM 3aMEHSIOTCS

OLI€HKaMM1, OCHOBaHHBbBIMM Ha
OCTaBIIMXCA OAHHBIX.
MCTOI[I)I BMEHCHUA MOXHO

pa3meuTh Ha IIBE TTOATPYITIIHL:
OIHOKpAaTHOE BMEHEHWE W MHO-
JKeCTBeHHOe BMeHeHHue. boib-
IIMHCTBO METONOB OTHOKpAT-
HOTO BMEHEHUs BCE BBIOPOCHI
WIA TIPOMYyIICHHBIE 3HAYCHMUS
3aMEHSIOTCS CPEeTHMM 3HAuYCHU-
€M, He YYUTHIBas HeollpeaesieH-
HOCTh BMCHEHHBIX 3HAYeHWIA.
DTO 03HavaeT, YTO METOIOB Ol-
HOKpAaTHOTO BMEHEHUS pacIio3-
HaIOT BMCHEHHBIC 3HAYCHUST KaK
(akTMUecKme, He TMPUHUMAs BO
BHUMaHWE CTaHAApTHYIO OIINO-
Ky, YTO TPUBOINT K CMEIICHUIO
pe3yiabTatoB. [loaToMy mydiieit
aJbTepHATUBOU U OoJiee Hamexk-
HBIM METOIOM BMEHCHWS SIBIISI-
€TCST MHOXECTBEHHOE BMEHEHUE.
MHOXecTBeHHOe BMEHEHHE —
3TO METOI BMEHEHWsSI, OCHOBaH-
HBIII Ha CTaTHCTHKE, KOTOA JIJIsT
KaXkIoTo TIPOITYIIEHHOTO 3Haye-
HUST CO3MAaeTcsl He OJHO, a MHO-
’K€CTBO BMEHEHUIA. DTO O3HAYaAET
MHOTOKpPaTHOE 3aITOJIHEHUE TIPO-
MyIICHHBIX 3HAYCHUI, CO3JaHMe

Axumm "CbepbaHk" ¢ ycTpaHeHHbIMKW Bbibpocamu
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1) BMeHeHHe HAa OCHOBe MeToJa Z-score

Axkuunn "Cbepbank” ¢ ycTpaHeHHbIMK BuIbpocamu

B &
o =}

Llena (B pyfinsx)

)
o
o

180 A

£ L4

4
WY

2) BMEHEHHE HA OCHOBE MeTOa H30JIHPYIIOIIero jgeca

Axkuunn "Cbepbank” ¢ ycTpaHeHHbIMK Buibpocamu

280
.
260 4

240 1

2201

LleHa (8 pybnax)

200 A

180 A

“;
!

4
r

T T T T T

A A z! N N
‘ﬂ\q} _9';“'“ '910'“3 '&'LQ'Q& _&10'0 ’p_LQ,Qg -&10'\ 19‘1.\'0

Nata

.p\

3) BMEHEHHE Ha OCHOBE MeTO/la OIOPHBLIX BEKTOPOB

Q"’\ .9’10'“\ 19'10’03 'p'lﬁ'e" '910’6‘ 'p'l_ﬁ‘“q

A o
L
Nata

Axumm "ChepbaHk” ¢ ycTpaHeHHbIMu Boibpocamu

240

220

Llena (8 pyBnsx)

200 1

180 1

A
$ ey
"

4
&

,p\q-\" 1010-“‘ 19”‘“'65 ‘&109" _9-,9”1 ,910'“:’ ,pqp—"\ _ﬂ—;\'@'

Y

T T Y T

Nava

Puc. 7. I'padpukn MCXOAHBIX JAHHBIX C YCTPAHEHHBIMM BHIOPOCAMH METOIOM BMEHEHHsI HA OCHOBE TpeX METOI0B

oOHapyKeHHs BHIOPOCOB

Fig. 7. Graphs of initial data with the eliminated outliers by imputation method based on three outlier detection

HECKOJIBKUX <«ITOJTHBIX» HAaOOpOB
maHHbIx [15]. st MHOXeCTBEeH-
HOTro BMEHEHUS OB pa3paboTaH
psan anroput™MoB. OTHUM U3 XO-
pOIIIO M3BECTHBIX aJTOPUTMOB
SIBIIIETCS MHOXKXECTBEHHOE BMe-
HEHHe TI0 IICITHOMY YpaBHEHUIO
(Multiple Imputation by Chained
Equations (MICE)) [15].

Ha mpakTrike MHOXeCTBEHHOE
BMeHeHre B Python peamm3yer-
¢ He TakK IIPOCTO, OMHAKO B OM-
ommoteke sklearn ecTb (YHKIUS
IterativeImputer, KoTopass MoxXeT
OBITH MCITOJTE30BaHA JJIT MHOXKE-
CTBEHHOTO BMEHEHMS. [JIaBHBINA
ee¢ apryMeHT, KOTOPBI MBI OymeM
WCTIONB30BaTh 3TO max_iter —
MaKCHMaJIbHOE KOJIMYECTBO pa-
VHIOB BMEHEHHMS, KOTOpbIe He-
00XOIMMO  BBITIOJTHUTH  TIepes
BO3BpaTOM BMeHeHUil. OOBIYHO
BBITTONTHSIETCT 10 BMEHEHMI W
Mo yMOJYaHWUIO (YHKIMSI WC-

methods

nojb3yeT max_iter=10, mosTomy
OyzeM MCITONTb30BaTh 3TO 3HAYeE-
Hue. M pa3 MBI IpUMeHsIEM MHO-
JKECTBEHHOE, a He OTHOKpaTHOEe
BMEHEHHEe, TO apryMeHT sample
posterior Hamo M3MeHUTH Ha True,
KOTOPBII TT0 YMOJYaHUIO TIPUHM-
maeT 3HaueHue False.
OOHapyXeHHbIE paHHee B
WCXOOHBIX JAHHBIX  BBIOPOCHI
HY>XXHO YIaJINTh, CAENIaB UX TIPO-
MyIHIeHHBIMI 3HauYeHusAMU. Tak
KaK MBI TIPUMEHSITH TPW MeToaa
OOHapy:XeHMsI BBEIOPOCOB, TO U
BMEHEHUE MBI OyIeM ITPOBOINTH
IJIsl Kaxkgoro Habopa BBIOPOCOB
COOTBETCTBYIOLINX KOMITAHWIA.
Ha puc. 7 moxa3aHbl pe3yiib-
TaThl MHOXECTBEHHOTO BMeEHe-
HUS ¢ OOHAPYXKeHHBIMU pasiTid-
HBIMU METOJIaMH BEIOpOCAMM JIJIsT
akuit komranun «CoepOaHK».
MeTtonpl BUHCOpPU3ALMU U
MHOXEeCTBEHHOTO BMEHEHUS

OBITM TIPUMEHEHBI ¥ JIJIST TaHHBIX
Ak KOMITaHui «A3podJioT» 1
«J"a3rmpom».

PesynbTaThl cpaBHEHHUS Me-
TOIIOB KOPPEKIINKA BHEIOPOCOB IO
CpeIHEKBAAPATHUECKOMY OTKJIIO-
Henuto (CKO) mis akumii pac-
CMaTpUBaeMbIX KOMITAHUI TIpei-
CTaBJICHBI B TabIuIIe

Tabauua 5 (Table 5)
3navenus CKO ang meronos
KOPpeKI1H BbIOPOCOB

Standard deviation values for
outliers’ correction methods

Aspo- Cbep-
dnot fasnpom 6aHK
BuHcopusauyma 16,234 | 27,371 | 22,456
Zscoremsme- |, 9031 259 | 22,883
HeHune
Isolation Forest 14,809 | 25,493 | 22,369
n BMeHeHune
i\:";" MBMEHE- | 14772 | 25,364 |22,072
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Memooonozus cmamucmuxu

Kak MoXHO yBUIETH JIy4-
LU pe3yabTaT AaeT COBMECTHOE
MNpUMEHEHUEe MeToAa OITOPHBIX
BekTOpoB (SVM), KoTopblii 00-
HapyXMBaeT BbIOPOCHI, U MeToAa
MHOECTBEHHOI'O BMEHEHUSsI, KO-
TOPBII UX yCTpaHSIET.

3aknroyeHune

B pabore paccMoTpeHBI Me-
TOIbl OOHApYXEHUSI U KOppeK-
LIMM  BBIOPOCOB, IIOKA3aHbl HUX

BO3MOXHOCTU U peaju3alus Ha
peaTbHBIX TaHHBIX.

Jns UCrofb30BaHHBIX B pa-
060Te MCXOMHBIX JAHHBIX JIYJIITUIA
pe3yJbTaT Iokasajia peajau3alus
aJropuTMa MHOECTBEHHOT'O
BMCHEHUsI TI0 OOHapYyKeHHBIM
METOJOM  OIIOPHBIX  BEKTOPOB
BBIOpOCaM.

IIpakTuueckasi  peanausalus
METOJIOB OOHApYXEeHMSI U yCTpa-
HEHUsI BBIOPOCOB, TIPEITOXKEH-
Hag B JaHHOUW paboTe, MOXKET

SBJIITHCS WHCTPYMEHTOM BBIYMC-
JieHus1 0oJjiee TOYHBIX IOKa3are-
JIelt B 1000 cdepe, HATIpuMep,
JUISL YJIydlleHUsI TTPOTHO3MpPOBa-
HUS 1IeHbI aKIN.

B pamkax panbHeiileit pa-
OOTBI  MOXHO  pPacCMOTPETH
ONITUMM3AIINIO rnapamMeTpoB,
HUCMOJb3YEMbIX B METOJIaX 00-
Hapy:XKeHHUsI UM KOPPEKIMU BBI-
OpOCOB, I HCCIEOOBAaHUS MX
BJIMSIHUSI Ha pe3yabTaThl pado-
Thl MOJIEJIEHA.
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H.C. Aino6oBa

BakuHckui M'ocynapctBeHHbI YHuBepceuTeT, baky, AsepbarmkaH

JKOHOMETPUYECKUMN aHanums3
n MmoaenupoBaHMe ANHAMUKN pa3BUTUSA
nnarexHoro 6anaHca B AsepbanaxaHe

Ileav uccaedosanus. Hccaeoosanue nocesuyeHo 3KOHOMEMPUYECKO-
MY GHGAU3Y U MOOeAUPOBAHUIO QUHAMUKU PA3GUMUS NAGMEIICHO20
banrarca Azepbatioxncana, opmuposanuio MamemamuxKo-cmamu-
cmu4eckoeo mpeHoda, CnocoOHOU 0amb NepCneKmuUHy OUEHKY
paszeumus naamedicHozo daranca. B coomeemcmeuu ¢ ueavio Oviau
nocmaeneHvl 3a0auu 6bI00pa HAUAYHUIe20 COCMABa 00BSICHIIOUAUX
paxkmopose 045 Modeau, ¢ NOMOULbIO XAPAKMEPUCIMUK U KpUumepues
KOPPEASYUOHHO20 U Pe2PecCUOHH020 AHAAU3A, IKOHOMEMPUUECKUX
mecmog pacuem oyeHOK XapaKmepa u mecHombl Ces3U Meucoy 006-
ACHAIOUWUMU (PAKMOPAMU, 3ABUCUMBIM U He3AGUCUMBIMU PAKMOopamil,
npo6epKU CMAYUOHApHOCMU PA0d.

Mamepuaast u Ovt. Hcnoavzoseanvl oguyuatvHvle cmamu-
cmuueckue dannvle Tocyoapcmeennoeo Komumema Cmamucmuxu u
Llenmpanvroeo banka Azepbatidncana, HayuHvie mpyovt u ucciedo-
6AHUSL YUEHBIX, CHEYUAAUCIO8, KAK A3epOaUiONCAHCKUX, MAK U 3apy-
0edNCHbIX, 6 00NACMAX IKOHOMUKU U MAMEMAMUK0-IKOHOMUHECK020
Mmooeauposanus. s IMAUPUMECK020 AHAAU3A HECMAUUOHAPHBIX
BPEMEHHbIX P006 6 padome NPUMEHEHb! CIMAMUCIUYECKUe Memodbl
obpabomku ungopmayuu, 015 NPOGEPKU A0eK8aAMHOCMU U MeCmu-
DOBAHUS MHO2OMEPHOU MOOeAU UCHOAB308AHBI COOMEEMCMEYIoUlUe
Kpumepuu u cogpeMeHHble IKOHOMEMPUUEcKUe npoyedypbl ¢ y4emom
6030eLicmeust IK302eHHbIX aKkmopos. Jis pacuemos ucnonb308aHsl
nakemol PUKAAOHbIX npoepamm, maxkux kax Excel u Eviews 8.
Pesyavmamor. Co30aHa MHO20MEPHAS peePecCUOHHAS MOJeab,
n036045810WAsT NPOGOOUMb IKOHOMUKO-CIIAMUCIUYECKUL AHAAU3
JuHaMuKu cyema MeKyuwjux Onepayull nAamed’cHo2o 0aianca;
onpedenenvl popma u HanpaeaeHus GYHKUUOHANLHOU 3A8UCUMOCU
MexcOy 3a8UCUMbBIMU U HE3ABUCUMBIMU NEPEMEHHbIMU, OUEHeHA
U3MEHUUBOCMYb NEPEMEHHbIX, NPOAHAAUSUPOBAHbI De3VAbmambl
MHO20MEPHO20 PeePecCUOHHO20 AHAAU3A NO IKOHOMEMPUHeCKuMm
MemoouKam; usMepeHsl U UHMeEPNPemupoSaHsl KOAUYeCMEeHHbIe
XapaKmepucmuKy MexanuzMoe GAUSHUSL 00BACHAIOWUX (aKmopos
Ha NAamedicHblll 6aNanc; 6 Mooeau Uccie008anbl KOppeasyUoHHble
3a6UCUMOCMU 0451 NPUYUHHO-CAEOCMEEHHbIX 3AGUCUMOCMEL, Gbl-
noanen mecm [petindicepa u 6vis6aeHbl HaKmopwvl, 00CHOEEPHO

00BACHAIOWUE UCX00 C BLICOKUMU BEPOSMHOCMAMU HA OCHOGe KPU-
mepus Puuepa; cmayuoOHapHOCMb MOOeAU U3MepSAaAcs Ha OCHOGe
mecma Juxu-DPyanepa. [Ipu paznocmsx nepeoi u 6mopou cmenexu
CIMAYUOHAPHOCMYb MOOeAU ABmopespeccuy Onpeoensnach Ha 0CHoO6e
kpumepuss CmbvlodeHma nymem U3MeHeHUs GeAUHUHb! Aaed.

B npoyecce modeaupoganusi usHa4aibHO NOCMPOEHHAs MOOenb,
oxeamuiearoujas 1995—2017-e 20061 ¢ 5-10 hakmopamu Kak, uHo-
CMPaHHble UHBECMULUL, SKCHOPM, UMNOPM, KYPC MaHama, oouue
UHGeCMUYUU, NOKA3AAA HeOOCMAMOUHYI0 A0eK8AMHOCMb, MO eCMb
He CIAyUOHAPHOCMY PA0a meKyujeeo ciema niamedcHo2o 6aianca.
Kypc Hayuonanvhol 6anromol, KOmMopwli yuacmeyem 6 mooeau KaK
00BACHAIOWUL hakmop, nodeepe 3HAYEHUS 3A8UCUMO20 psda 001b-
wum Koaebanusm, pocmy Oucnepcuu 6 OCMmamkax, 4mo co30ana He
CMAYUOHAPHOCIb U KOMOPOe MOJCHO 008CHUMb OeHOMUHAYUell
Hayuonanvrou eanromol 6 2006 200y. B nocaedyrowem waee 6bvin
uccaedosan nepuod oxeamoiearouuii 2006—2017-e 200br. Takce
6 npouyecce uccredosanus 6 mooead Oblau A00AGAEHbl HE3ABUCUMbLE
gaxmopet, kak deghuyum eocyoapcmeerHo2o 0r00xicema u 8anom-
Hble pe3epevl. B pezyavmame Gviia nocmpoena MHOLOaKmopHas
IKOHOMempPUUecKas Mooenb.

3ararouenue. Ilocmpoennas aemopezpeccuoHHas Mooeab 00Cmamou-
HO adeKgammua, 0eMOHCIMPUpYem cMayUOHApHOCMY 051 6DEMEHHO20
pA0a 3a6UCUMOU NePEMEHHOU U MOJICem CHUMAamycs nPpUeoOHou 04
NPOCHO3HBIX 3HAHEHUL MeKYUee0 CHema NAameNcHo20 0aiaHca.
/s evipabomku KOHKPEMHbIX PeKOMeHOAuull nepcneKmueHo20
Pas3eUmMUs NAAMEICHO20 OANAHCA, NOAYHEHHbIe Pe3YAbMAMbL UCCAed0-
6aHUS, 0OOCHOBAHHbIE NPOBEOCHHIM AHANU30M OUHAMUKU PA36UMUS
naamexcHo2o 6asamca, O0aom G03MOJCHOCHb BGbIABUMb peanbHble
meHOeHyuy naamexcHo2o oanranca Asepbationcana no mekyuemy
cuemy u onpedeaums e2o 63aumMo3aeUCUMOCHb ¢ OpYeUMU MAKPOI-
KOHOMUYECKUMU NePeMeHHbIMU.

Karouesvte caosa: naamescuoiii 6aranc, mexywuii cuem, sK0HOMe-

mputeckas mooeab, ONUCAmMenbHas CMamucmuKa, 6apuadesbHoCmy,
cmayuonaprocms, mecm Juxu Pyanepa, mecm Ipetindncepa.

Natavan S. Ayyubova
Baku State Universitety, Baku, Azerbaijan

Econometric analysis and modeling of
the dynamics of the balance of payments’
development in Azerbaijan

Purpose of the study. The study is devoted to econometric analysis and
modeling of the dynamics of the balance of payments’ development of
Azerbaijan, the formation of a mathematical and statistical trend that
can give a perspective assessment of the development of the balance
of payments. In accordance with the goal, the tasks of choosing the
best composition of explanatory factors for the model were set, using
the characteristics and criteria of correlation and regression analysis,
econometric tests, calculating estimates of the nature and closeness
of the relationship between the explanatory factors, dependent and
independent factors, testing the stationarity of the series.

Materials and methods. The official statistical data of the State
Statistics Committee and the Central Bank of Azerbaijan, scientific

works and studies of scientists, specialists, both Azerbaijani and
foreign, in the fields of economics, mathematical and economic
modeling were used. For the empirical analysis of non-stationary
time series, statistical methods of information processing are used in
the work; to check the adequacy and test the multivariate model, the
appropriate criteria and modern econometric procedures are used,
taking into account the impact of exogenous factors. For calculations,
application packages such as Excel and Eviews § were used.

Results. A multivariate regression model has been created that
makes it possible to conduct an economic and statistical analysis of
the dynamics of the current account of the balance of payments; the
form and directions of the functional relationship between dependent
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and independent variables were determined, variability of variables
was estimated, the results of multivariate regression analysis using
econometric methods were analyzed; the quantitative characteristics
of the mechanisms of influence of explanatory factors on the balance
of payments were measured and interpreted; correlation dependencies
Jor causal dependencies were investigated in the model, the Granger
test was performed and factors were identified that reliably explain
the outcome with high probabilities based on the Fisher criterion; the
stationarity of the model was measured based on the Dickey-Fuller
test. With differences of the first and second degree, the stationarity
of the autoregressive model was determined based on the Student’s
criterion by changing the lag value.

In the process of modeling, the initially constructed model, covering
the years 1995-2017 with five factors such as foreign investment,
exports, imports, manat exchange rate, general investments, showed
insufficient adequacy, that is, non-stationarity of the current account
series of the balance of payments. The exchange rate of the national
currency, which is involved in the model as an explanatory factor,
subjected the values of the dependent series to large fluctuations, an
increase in the variance in the residue, which created non-stationarity

and which can be explained by the denomination of the national
currency in 2006. In the next step, the period covering 2006-2017
was examined. In addition, in the process of research, independent
Sactors were added to the model, such as state budget deficit and
foreign exchange reserves. As a result, a multifactorial econometric
model was created.

Conclusion. The constructed autoregressive model is quite adequate,
demonstrates stationarity for the time series of the dependent
variable and can be considered suitable for predictive values of the
current account of the balance of payments. To develop specific
recommendations for the long-term development of the balance of
payments, the results of the study, substantiated by the analysis of
the dynamics of the development of the balance of payments, make it
possible to identify real trends in the balance of payments of Azerbaijan
on the current account and determine its interdependence with other
macroeconomic variables.

Keywords: balance of payments, current account, econometric
model, descriptive statistics, variability, stationarity, Dickey Fuller
test, Granger test.

Introduction

The dynamic integration of
Azerbaijan into the world eco-
nomic system, accompanied by
the activation of transboundary
flows of capital, the character-
istics of economic development
of the country’s trading partners,
changes in prices on world mar-
kets and other external factors has
an absolute effect to the processes
in the sphere of economic activity
of the country.

In order to conduct analyti-
cal and scenario-forecasting re-
searches and make management
decisions, it is important to take
into account the interdependen-
cies in the domestic economy,
as well as to identify the factors
that shape the country’s foreign
relations in a comprehensive and
systematic manner]|1,2,3,4,5,6].
It should be noted that modern
modeling “Tools” of macroeco-
nomic analysis and forecasting
are less focused on a comprehen-
sive consideration of the charac-
teristics of foreign economic ac-
tivity and the traditional system
of macroeconomic indicators.
The researches conducted by ex-
perts in this area focus on the key
indicators of trade balance, the
mechanisms of influence of ex-
ports and imports on the devel-
opment of the national economy,
the identification of threats that
create high dependence of pro-
duction on world markets con-
juncture[7,8]. The issues such

as the systematic study of other
aspects of foreign economic ac-
tivity, as well as the establishment
of econometric models, are rare.

The research on the regulation
of the balance of payments in the
late 1990s and early 2000s was a
part of a general analysis of the
transit economy. However, the
recent researches ha focused on
the impact of national exchange
rates on the balance of payments
in the context of already estab-
lished market relations[9,10]. By
evaluating the impact of exchange
rate fluctuations on the compo-
nents of the balance of payments
through the researches conduct-
ed, a model was developed, the
theoretical and methodological
bases of exchange rates were ana-
lyzed[11], methods for estimating
devaluation expectations of fi-
nancial market entities were de-
veloped taking into account the
dynamics of the currency struc-
ture of investment assets, an eco-
nomic mathematical models has
been established to determine the
dependence of exchange rates on
inflation processes.

The dedication of the research
to the topical issue is determined
by the processes in the field of
foreign economic activity, which
are characterized by significant
and growing impact on the devel-
opment of the national economy
and with the importance of taking
them into account in assessing
the country’s economic develop-
ment trends in the future.

The need for modeling of
processes related to foreign eco-
nomic activity, assessment of
socio-economic results, devel-
opment of adequate manage-
ment decisions to prevent risks
of the economic system forms a
demand for methodological and
modeling tools[12,13]of forecast-
ing researches and expansion of
analytical capabilities. Based on
them, it is important to create
the necessary opportunities to
study and fully take into account
the dependences between macro-
economic indicators of develop-
ment and parameters of foreign
economic activity. Along with the
trade balance, the parameters of
foreign economic activity include
indicators such as the services
balance of the balance of pay-
ments, transactions with financial
instruments, and the capital ac-
count.

Although the general linear
trend of the balance of payments
of Azerbaijan for 2012-2018 is
characterized by a decrease, the
increase in all items abovemen-
tioned of the balance of payments
from 2017 can be seen in fig.1.

The increase in revenues from
the oil and gas sector has in the
past again begun to ensure an
increase in the total balance of
payments surplus in Azerbaijan.
In the second half of 2018, the
trade balance surplus compared
to the appropriate period in 2017
reached to $ 3.665 mird. with an
increase of $ 1.462 billion, thus a
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Fig. 2. Cash inflows and outflows to the country in 2017 and 2018 on
current transactions (million US dollars)

Ta6auua 1 (Table 1)

JIunamuka n3mMeHeHus: Toprosoro 6anmanca B 2016—2019 rr. mo cpaBHeHuI0
C MpeabIIYIMM COOTBeTCTBYIOIMM nepuoaoMm (Toic. Ao, CIIIA u B %)

Dynamics of trade balance changes in 2016-2019 compared to the previous
relevant period (thousand US dollars and in%)

2016 2017 2018 2019
Total %-with Total %-with Total %-with Total %-with
Export 13210511 84,8 15152059 | 114,7 |20793769 | 137,2 | 19868261 | 95,5
import 9004176 92,1 9037316 100,4 | 10952441 | 121,2 | 11335316 103,5
Trade balans| 4206335 -17,9 | 6114743 31,2 9841328 37,8 8532945 | -15,3
Commersial | 22214687 - 16055795 | -27,7 | 31746210 | 49,4 |[31203577| -1,73
turnover

Hcemounuk: TIoAroToBICHO aBTOPOM Ha OCHOBE MHGbOpMALUU, MoJydeHHoU oT LleHT-
panbHOTO OaHKa AsepbOaiimkana (LIBA)

Ilpumeuanue: 3naK «+» B Tab. | yKa3pIBaeT Ha yBeIMYEHUE, a 3HAK «-» HAa YMEHbIIIE-
HUe.

Source: Prepared by the author on the basis of information obtained from the Central
Bank of Azerbaijan (CBA)

Note: The “+” sign in Table 1 indicates an increase, and the
decrease.

@« »

sign indicates a

66% increase was achieved. Dur-
ing the period under review, rev-
enues to the country reached to
$ 21.407 billion, and outflows to
$ 16.319 billion (see fig. 2). All
statistics used in the analysis and
graphs were taken from the offi-
cial website of the Central Bank
of Azerbaijan and State Statisti-
cal Committee of the Republic of
Azerbaijan[14,15].

In 2018, compared to 2017,
while the country’s cash inflows
from current operations increased
in the amount of § 5.416 billion
or 33.9%, the increase in out-
flows from the country was $
1.391 billion or 9.3%. As a result,
cash inflows into the country are
significantly higher than the out-
flows, the current account surplus
has increased by almost 5 times
and risen from $ 1.063 billion to
$ 5.088 billion. According to ex-
perts, this factor played a decisive
role in ensuring the stability of
the country’s national currency
during the period under review.

Till the end of 2018, the
trade turnover formed as a sum
of import and export indicators
reached a high level and increased
to 31746 billion US dollars with
an increase of 9.4%(see tab.1).

The main results of the study

In our initial research on
modeling the dynamics of the
balance of payments [16, 17], a
regression analysis was conducted
in order to conduct econometric
analysis of the dependence of the
current account of the balance
of payments on total and foreign
investments, exports and imports,
the exchange rate of the Azerbai-
jani manat. Current account of
y-balance of payments involved
in the analysis, x,-foreign in-
vestment (FORINV), x,-export
(EXP), x3-import (IMP), x,-ex-
change rate of manat to US dol-
lar (MANAT), xs-total investment
(CENINV) are dependent and
explanatory variables covering the
years of 1995-2017.

In the study, it is important to
pay attention to the Darbin Wat-
son coefficients with increased
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and very low results, expressed by
a very high multidimensional co-
efficient of determination in time
series. Thus, relying on a high
coefficient of determination and
ignoring the low Durbin Watson
coefficient, which points to au-
tocorrelation, can lead to “false”
regression and express incorrect

dependencies[18].
According to the results of
regression analysis with  the

above parameters(see tab. 2),
the number of observations was
23; R* (determination coeffi-
cient) = 0.98; F-sratistic (Fisher
criterion) = 245.1; prob. = 0.00;
DW (Durbin Watson statis-
tics) = 2.92. The results obtained
are quite satisfactory. The coef-
ficient of determination indicates
that the independent variables in-
cluded in the model explain the
dependent variable by 98%. Cri-
terion F received a fairly reliable
estimate with a high probability.
However, the result obtained for
the DW criterion can’t be con-
sidered satisfactory. The critical
limits for the DW criterion with
n =23 and k=5 are D; = 0.90
and Dy = 1.92. Since the cal-
culated value of the DW crite-
rion is greater than 2, the value
4 — DW = 1.08 is compared with
critical values: D; < 1,08 < Dy.
Alternatively, we get a analogical
result: 4 — D,; < DW <4 — D;: be-
cause of being 2.08 < 2.92 <3.1,
DW falls into the zone of uncer-
tainty, and it is impossible to de-
cide whether there is an autocor-
relation.

The units of measurement of
the independent variables x;, x,,
X3 Xs included in the model for
regression analysis are expressed
in US dollars. Taking into ac-
count the denomination of the
Azerbaijani manat in 2006, the
research period was shortened
due to the fact that the exchange
rate of the x, manat, one of the
explanatory factors was expressed
in the national currency, which
created a problem for the stabili-
ty of the time series, the number
of observations was reduced to 12
and covered the years of 2006-
2017.

Pe3ynbTaThl perpeccuonnoro ananusa 3a 1995—-2017 rr.

(c nATHIO OOBACHAIOIMME (haKTOPaAMH)

Tabauua 2 (Table 2)

Results of regression analysis for 1995-2017 (with five explanatory factors)

FORINV EXP IMP MANAT | CENINV C
Coefficient |-1.041597 |0.855962 |0.040745 |0.127631 |-0.074593 |-978.5116
Std. Error |0.214275 |0.071390 |0.054360 |0.220403 |0.144352 |1126.953
t-Statistic | -4.861035 |11.98994 [0.749535 [0.579079 |-0.516739 |-0.868281
Prob 0.0001 0.0000 0.4638 0.5701 0.6120 0.3973
R-squared 0.986318 | Mean dependent var 4332.196
Adjusted R-squared 0.982293 | S.D. dependent var 6943.397
S.E. of regression 923.9354| Akaike info criterion 16.71462
Sum squared resid 14512163 | Schwarz criterion 17.01084
Log likelihood -186.2181| Hannan-Quinn criter. 16.78912
F-statistic 245.0926 | Durbin-Watson stat 2.928609
Prob(F-statistic) 0.000000

Pe3ynbTaThl perpeccuonnoro ananmsa 3a 2006—2017 rr.

(¢ nATBIO 00BACHAIOIMMH (haKTOpaMK)

Tabauya 3 (Table 3)

Results of regression analysis for 2006-2017(with five explanatory factors)

FORINV | EXP IMP MANAT |CENINV |C
Coefficient | -0.043786 | 0.940172 | 0.075568 |-3669.255 |-0.505909 |-365.0545
Std. Error | 0.851259 | 0.130751 | 0.097305 |3126.497 [0.394494 |3458.028
t-Statistic | -0.051436 | 7.190547 | 0.776614 |-1.173600 |-1.282425 |-0.105567
Prob 0.9606 0.0004 0.4669 0.2850 0.2470
R-squared 0.977251 Mean dependent var 9106.875
Adjusted R-squared 0.958293 S.D. dependent var 6616.478
S.E. of regression 1351229 | Akaike info criterion | 17.56227
Sum squared resid 10954912 | Schwarz criterion 17.80472
Log likelihood _99 37361 | Hannan-Quinn criter. | 17.47250
F-statistic 51.54956 Durbin-Watson stat 2.922200
Prob(F-statistic) 0.000075

Number of observations ac-
cording to the results (see Table 3)
of the 2nd regression analysis 12; R?
(determination coefficient) = 0.97;
F-statistic (Fisher criterion) = 51.5;
prob = 0.000075; (Durbin Watson
statistics) = 2.92. According to the
results, no significant change is ob-
served, so the quality of the model
does not increase or decrease sig-
nificantly, and DW statistics still
fall into the zone of uncertainty.
This doesn’t tell us whether there
is an autocorrelation over time. In
such cases, steps such as extending
the time series and editing the ex-
planatory factors in the model can
be used to improve the quality of
the model.

In general, the current account
deficit formed under the influ-
ence of the trade balance can be
financed by capital inflows in the
following forms: Foreign borrow-

ings from other countries, the In-
ternational Monetary Fund, the
World Bank; Assets sold to foreign
investors; Direct investments that
provide foreign exchange inflows
into the country for the establish-
ment of new production facilities;
Foreign exchange reserves.

The application of these
measures supports the reduc-
tion of foreign assets of the state.
However, if the government in-
creases its foreign debt, which
significantly exceeds the current
account deficit, then the country
is in danger of a foreign debt cri-
sis with the balance of payments.
Proper regulation of these finan-
cial processes is very important
for the balance of payments and
the dynamic development of the
country’s economy in general.

Thus, in order to improve the
quality of the model, we have ad-
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justed it and included in the mod-
el an important macroeconomic
financial indicator of the country,
the factor of state budget deficit.
The indicators we received from
the Central Bank of Azerbaijan
for the budget deficit cover the
years of 2006-2017 and the unit
of measurement is million manat:
-85.5; 78.6; -79.6; -12.2; -178;
-363.5; 306; -135; 352.8; -308.4;
-286.5; -241.2. This indicator
is included in the model as x4
budget deficit (BD). The changes
in the regression model are shown
in Table 4 below.

In the next step, the mod-
el includes a macroeconomic
indicator of international for-
eign exchange reserves. Statisti-
cal data for official internation-
al foreign exchange reserves for
2006-2017 (in USD million)
were obtained from the Central
Bank and included in the mod-
el as follows: xforeign exchange
reserves(REZ) 1967.3; 4015.3;
6137; 5161.7; 6407.6; 10481.5;
11694.8; 14152; 13758.3; 5016.7;
3974.4; 5334.6.

The developmental dynamics
of the explanatory factors in the
model are described in a complex
way in fig.3.

The model is formed as fol-
lows:

Y=-949.6 + 0,017FORINV +
+ 0,99EXP + 0,12IMP —
— 3185,8 MANAT —
— 0,55CENINV + 2,64BD —
— 0,12REZ

According to the results of
the last regression analysis, the
number of observations was 12;
R = 0.98; F statistic = 30.95;
prob. = 0.0025; DW = 2.66. The
critical limits for the DW crite-
rion with n» = 12 and k = 7 are
D; = 0.103 and D, = 3.033. As
the price of DW statistics is closer
to 2 than the previous prices, the
quality of the model is improving.

In order to build a successful
model, it is important that the in-
dependent variables in the model,
the regressors, have a sufficient-
ly wide range of variations. The
range of variation can be meas-
ured on the basis of variability

Tabauua 4 (Table 4)

Pe3ynabraThl perpeccuonnoro ananusa 3a 2006—2017 rr.

(¢ mecThI0 00BIACHAIOIMME (HPAKTOPAMH)
Results of regression analysis for 2006-2017(with six explanatory factors)

FORINV | EXP IMP MANAT |CENINV |C
Coefficient |0.185987 10.995924 [0.122918 [-3744.041 [-0.684332 |-405.5565
Std. Error | 0.862494 [0.138169 |0.104898 |3074.143 |0.420372 ]3399.490
t-Statistic [ 0.215638 [7.208013 | 1.171791 |-1.217914 |-1.627923 |-0.119299
Prob 0.8378 0.0008 0.2941 0.2776 0.1645 0.9097
R-squared 0.981681 | Mean dependent var 9106.875
Adjusted R-squared 0.959698 | S.D. dependent var 6616.478
S.E. of regression 1328.277 | Akaike info criterion 17.51235
Sum squared resid 8821597.| Schwarz criterion 17.79521
Log likelihood -98.07410 | Hannan-Quinn criter. | 17.40762
F-statistic 44.65689 | Durbin-Watson stat 2.715850
Prob(F-statistic) 0.000348

Pe3yabTaThl perpeccuonHoro anaam3sa 3a 2006—2017 rr.

Tabauya 5 (Table 5)

(c ceMbI0 OOBSICHAIOIMME (HDAKTOPAMHE)
Results of regression analysis for 2006-2017 (with seven explanatory factors)

FORINV EXP IMP MANAT | CENINV C

Coefficient |0.017248 |0.997093 |0.122752 |-3185.879 |-0.554208 |2.640400
Std. Error |1.263255 |0.153776 |0.116669 |4368.352 [0.787641 |2.618642
t-Statistic [ 0.013653 |6.484073 |1.052139 |[-0.729309 |-0.703630 |1.008309
Prob 0.9898 0.0029 0.3521 0.5062 0.5205 0.3703
R-squared 0.981872 Mean dependent var 9106.875
Adjusted R-squared 0.950148 S.D. dependent var 6616.478
S.E. of regression 1477.297 | Akaike info criterion 17.66854
Sum squared resid 8729625 Schwarz criterion 17.99181
Log likelihood -98.01122 | Hannan-Quinn criter. 17.54885
F-statistic 30.95050 Durbin-Watson stat 2.660883
Prob(F-statistic) 0.002511
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Fig. 3. Development dynamics of economic parameters included in the model
for 2006-2017

(coefficient of variation), defined
as the specific gravity of the ratio
of standard variations of param-
eters to mathematical expecta-
tions:

o,
v, =—2100%.
! X.

i

GZ/Z@—Q.
K n—1

The results of the descriptive
statistics in tab.6 were used to
analyze the overall statistics and
variability of the model. All re-
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sults obtained should not be less
than 10% to ensure variability,
otherwise if this condition isn’t
met for any variable, it may be
more appropriate to remove the
variable from the model or re-
place it with another variable.

There is no need to replace all
variables as the required condi-
tion is met.

A multicollinear  analysis
which expressing the correlation
dependences between the ex-
plained and explanatory coeffi-
cients was also performed based
on the Pearson coefficients. The
calculated double-line correla-
tion coefficients in tab.8 demon-
strate strongly straight depend-
ence between y and x5 (r = 0,74)
and y and x, (r = 0,92), strong-
ly inverse dependence to y and
x, (r = —0,74), dependence at
straight medium density between
yand x; (r=0,55), weakly straight
dependence between y and x4
(r=0,32), and very weak inverse
dependence between y and x;
(r=—0,11) and x; (r = —0,08).
All coefficients were calculated
without taking into account the
lags.

To evaluate the cause-and-
effect relationships between the
variables in our model, we per-
formed the Granger test based on
the Fisher criterion. According to
the test, the H, hypothesis rejects
the existence of causal dependen-
cies between all possible pairs in
the model with Prob.(F-statistic)
assumption[19].

Among the many results we
obtained, the number of observa-
tions, F-Statistic and Prob(F-sta-
tistic) is indicated in the tab.9
which can be a one-sided reason
for the current account of the
balance of payments and formu-
late based on the corresponding
results that reject the H, hypoth-
esis. According to the F-Statistic
criterion for the current account
of the balance of payments, the
pairs that confirm the H; hy-
pothesis with 95% probability are
Y- X, (foreign investments), y- X,
(exports), y- x5 (fotal investments),
Y- X, (foreign exchange reserves).
Given the small number of obser-

Tabauua 6 (Table 6)

PesyanaTm ONMCaTeJIbHOM CTATHCTHKH
Results of descriptive statistics

J X7 X6 Xs X4 X3 X X
Mean 9106.875 | 7341.767 |-79.37500 18121.17 | 0.977250 | 5201.833 | 23623.33 | 8626.508
Median 10298.20 | 5735.800 |-110.2500{ 16906.70 | 0.812000 | 9020.500 | 23872.50 | 8897.200
Maximum 17146.10 | 14152.00 | 352.8000 | 27907.50 | 1.720000 | 10417.00 | 34494.00 | 11697.70
Minimum -1363.400{ 1967.300 |-363.5000| 8300.400 | 0.784000 (-7574.000 13014.00 | 5052.800
Std. Dev. 6616.478 | 4091.665 | 229.6012 | 6393.992 | 0.329809 | 7062.213 | 8045.514 | 2190.651
Skewness -0.383181{ 0.595558 | 0.729514 | 0.279494 | 1.579096 |-1.071375(-0.086722(-0.330311
Kurtosis 1.710498 | 1.931446 | 2.479581 | 1.891123 | 3.802741 | 2.306700 | 1.456093 | 1.819013
Jarque-Bera | 1.125064 | 1.280283 | 1.199800 | 0.771038 | 5.309284 | 2.536019 | 1.206866 | 0.915576
Probability 0.569765 | 0.527218 | 0.548866 | 0.680098 | 0.070324 | 0.281391 | 0.546931 | 0.632682
Sum 109282.5 | 88101.20 {-952.5000| 217454.0 | 11.72700 | 62422.00 | 283480.0 | 103518.1
Sum Sq. Deyv. |4.82E+08|1.84E+08| 579883.9 |4.50E+08| 1.196514 |5.49E+08|7.12E+08 | 52788467
Observations 12 12 12 12 12 12 12 12
Tabauya 7 (Table 7)
KOS(l)(l)l/l].ll/leHTbl Bapuanuvn Oﬁ’bHCHﬂlOll.llle NepeMEHHbIX (B %)
Coefficients of variation on explanatory variables (in%)
i X X X3 X4 X5 X6 X7
v, 25,4 34 135,7 33,7 35,2 289,2 55,7
Tabauya 8 (Table 8)
Koppensunonnas marpuna
Correlation matrix
GENINV | FORINV | EXP | IMP | MANAT | BD | REZ
Y Xs X X, X3 X4 Xs P
y 1 0.74 -0.11 0.92 | -0.08 -0.77 0.32 0.55
GENIN x5 | 0.74 1 0.07 0.76 | 0.26 -0.81 0.34 0.62
FORINV x, | -0.11 0.07 1 0.23 | 0.74 0.21 0.09 0.65
EXP x, 0.92 0.76 0.23 1 0.16 -0.68 0.32 0.79
IMP x; -0.08 | 0.26 0.74 0.16 1 0.22 -0.12 | 0.54
MANAT x4 |-0.77 | -0.81 0.21 -0.68 | 0.22 1 -0.46 | -0.42
BD x; 0.32 0.34 0.09 0.32 | -0.12 -0.46 1 0.4
REZ x; 0.55 0.62 0.65 0.79 | 0.54 -0.42 0.4 1
Tabauya 9 (Table 9)
Pe3syabraThl TecToB npuunnHocTn I'peiinkepa (aaru:1)
Results of Granger Causality Tests (lags: 1)
Null Hypothesis: Obs F-Statistic Prob.
X, | FORINYV does not Granger Cause y 11 8.37980 0.0201
X, | EXP does not Granger Cause y 11 7.20144 0.0278
X3 | IMP does not Granger Cause y 11 1.09125 0.3267
X, | MANAT does not Granger Cause y 11 0.03827 0.8498
X5 | CENINV does not Granger Cause y 11 9.34623 0.0156
X | BD does not Granger Cause y 11 0.48063 0.5078
X5 REZ does not Granger Cause y 11 6.41873 0.0351

vations (2006-2017, annual), the
test doesn’t allow for more lags,
so we were able to conduct the
test with only 1 lag. This necessi-
tates an increase in the number of
observations. Due to the current

technical problems with the pro-
vision of statistical information,
we plan to increase the number
of our observations in order to
address this problem in our future
research. For Y-X3(import), y- x,
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(manat) and y- x4 (budget deficit),
the test results are not very satis-
factory, because the H,; hypothe-
sis can be accepted with very little
probability.

In general, if autocorrelation
is determined at the time series
levels in the research process, it is
important to eliminate it in some
way before applying the regres-
sion equation for the forecast. If
there is a strong autocorrelation
between the levels, then it is bet-
ter to use their differences in the
calculations instead of quantita-
tive indicators of the series. Dif-
ferences in the form of y, = y, —
Ve Xa T X1 = X1 e X T
= X,7 — X,_1 7 [20] are applied in-
stead of the y, x|, X5, X3, X4, X35, Xg,
X, variables in the model. The au-
toregression model for first-order
differences is applied in the form
of the following equation:

Xg =

Y= ogt oy, te.

When the parameters of this
model are calculated by the
method of the smallest squares,
the model is formed in a form of
Y, = oy + a;y,, wWhich is suitable
for forecasting. It should be noted
that it is purposeful to apply the
method of differences on the ba-
sis of preliminary data when DW
statistics approach 0 or 4[18].

The stableness of the time
series was tested on the basis of
an extended Dickey-Fuller (DF)
test. In this case, the H, hypoth-
esis accepts the assumption that
the time series under study has a
single root. In the initial stage of
the test(see tab.10), the H, hy-
pothesis is accepted that the time
series has a single root for the
current account balance(y). The
stationary nature of the time se-
ries is not confirmed, so the value
of the r-Statistic criterion is ob-
tained with a very small proba-
bility # = -3.107 with p = 0.1646.
This indicates that the result ob-
tained was observed with large
errors, and the hypothesis H,,
which confirms the single root,
is not allowed to be rejected. At
the same time, the fact that the
test result for 7-Statistic at the 1%,
5%, and 10% significance levels is

Tabauua 10 (Table 10)

Pacumpennsiii Tect {nku-®ymiepa (¢ pazmmunsamu 1-ii crenenn)
Extended Dickey-Fuller test (with 1st degree differences)

t-Statistic -3.107422 Log likelihood -85.97255
1% level -5.521860 F-statistic 6.662377
5% level -4.107833 Prob(F-statistic) 0.033771
10% level -3.515047 Mean dependent var -487.3889
Prob.* 0.1646 S.D. dependent var 8078.168
R-squared 0.799897 Akaike info criterion 19.99390
Adjusted R-squared 0.679835 Schwarz criterion 20.08156
S.E. of regression 4570.878 Hannan-Quinn criter. 19.80474
Sum squared resid 1.04E+08 Durbin-Watson stat 1.736959

Tabauua 11 (Table 11)

Pacumpennsiii Tect {ukn-®ymnepa (¢ pa3mmunsma 2-ii cTeneHn)
Extended Dickey-Fuller test (with 2nd degree differences)

t-Statistic -3.550973 Log likelihood -78.52002
1% level -4.582648 F-statistic 17.29797
5% level -3.320969 Prob(F-statistic) 0.005666
10% level -2.801384 Mean dependent var  [2238.012
Prob.* 0.0370 S.D. dependent var 13326.02
R-squared 0.873724 Akaike info criterion  [20.38000
Adjusted R-squared |0.823214 Schwarz criterion 20.40979
S.E. of regression 5603.045 Hannan-Quinn criter.  [20.17908
Sum squared resid 1.57E+08 Durbin-Watson stat 1.570826

to the left of the critical values for
t-Statistic brings the time series
closer to stationary. f = -3.107
value is to the right of three
critical values, -5.521860(1%);
-4.107833(5%); -3.515047(10%);
It should be noted that the ex-
tended DF test was performed on
the basis of the autoregression
model(AR) and Schwarz criteria
with constant and trend, Ist de-
gree differences. The maximum
number of lags was taken as 3.
Due to this, the number of obser-
vations decreased to 9.

By changing the test parame-
ters, the test in the next stage was
conducted based on the autore-
gression model(4R) with 2nd de-
gree differences, stable, without
trends and here the maximum
number of lags is 2(see tab.11).

From the results obtained in
tab. 11, it can be seen that the
stationary nature of the time se-
ries for the current account of
the balance of payments can be
accepted according to the results
obtained. The value of the 7-Sta-
tistic criterion is obtained with
the probability ¢ = -3.55 with
p = 0.037. This indicates that the

result occurred with minimal er-
ror and allows the H, hypothesis
to be rejected. The result obtained
for t-Statistic is to the left respec-
tively of -3.320969; -2.801384
critical values at the 5% and
10% significance levels. The ad-
equacy of the autoregression
model is also quite satisfactory.
R?>= 0,87 indicates that the over-
all quality of the model is high.
The corrected determination co-
efficient is 82%, the value F-sta-
tistic = 17.3 was obtained with a
high Prob(F-statistic) = 0.005 as-
sumption. DW = [.57 and is close
to 2.

The main results.

A multidimensional regression
model has been established that
allows economic and statistical
analysis of the dynamics of the
current account of the balance of
payments;

The form and directions of
functional dependence between
dependent and independent vari-
ables were determined, variability
was assessed, the results of mul-
tivariate regression analysis were
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analyzed according to economet-
ric methodologies; quantitative
characteristics of the mechanisms
of influence of explanatory fac-
tors on the balance of payments
were measured and interpreted;

Correlation dependencies for
cause-and-effect  dependencies
in the model were investigated,
a Granger test was performed,
and factors that significantly ex-
plained the outcome with high
probabilities were identified based
on the Fisher criterion;

The stability of the model was
measured based on the Dick-

ey-Fuller test. With the first and
second degree differences, the
stableness of the autoregression
model was determined on the ba-
sis of the Student’s criterion by
changing the lag sizes.

The built-in autoregression
model demonstrates sufficient
adequacy, the time series for the
dependent variable is stationary,
and can be considered suitable
for the forecast values of the cur-
rent account of the balance of
payments.

The results of the research
case provide an opportunity to

identify real development trends
in the balance of payments of
Azerbaijan at the present stage
and to determine its interde-
pendence with other macroe-
conomic variables based on the
analysis of the dynamics of the
balance of payments and devel-
op specific recommendations
for balance of payments. The
model also allows analyzing
and forecasting the dynamics of
Azerbaijan’s national currency
exchange rate and foreign eco-
nomic activity within the bal-
ance of payments.
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CmepTHOCTbL B Bonrorpagckoun obnactu
Ha cboHe naHaemum Covid-19

Ilanoemuss COVID- 19, komopas nauanacs ¢ Poccuu ¢ mapme 2020
200a, 0Ka3ana 02poOMHOE 8030eliCmeue Ha COYUANbHO-IKOHOMUYECKUe
npoueccol. B MHO20MUCACHHBIX UCCACO08AHUSX, NOCEAUWEHHBIX AHAAU3Y
CMEPMHOCMU, 6bI36AHHOU KOPOHABUPYCHOU UHpeKyueli, desaemcs
661600 0 3aHUdICCHUU uucia yMepuiux. Bvicokas 3abonesaemocms u
CMEPMHOCMb, 00YCA06AEHHAS KOPOHABUPYCHOU UHDeKuyuell, umeem
danexo udyuue nocaeocmeus 045 IKOHOMUKY PeUOHO8 U CIPAaHbl @
uenom: yxyouierue 300p06bs, CHUICEHUE YUCAEHHOCIU MPYOOCHOCO0-
HO20 HaceneHusl, U3MeHeHUe CIMPYKmypsl nOmpebieHus mogapoe u
yeaye u m.o. B céa3u ¢ smum aKmyaavbHoIm 5615emcs aHaAu3 npo-
1ecco8, C6A3AHHBIX CO CMEPIMHOCHIBI) OM KOPOHABUPYCHOU UHGEKYUU.
Ileavto uccaedosarnus s613emcs gois6AeHUE OCHOBHBIX MEHOCHUUT 6
HO30402UMeCKOU U NOA0BO3PACIHOU CIMPYKMYpPe CMePpMHOCMU Hace-
senust Boaeoepadckoti obnacmu 6 200bt, npedutecmeyoujue naHoemuu
COVID-19, oyenka exkaada cmepmHoCmU OM KOPOHABUPYCHOU
uHpexyuu 6 obwyro cmepmuocms ¢ 2020 200dy. Ouenka uzobimoy-
HOU CMepmHOCMU NPOB00UAACH C YHemoM OUHAMUKU G03PACIHbIX
Ko3ghuyuenmos cmepmuocmu.

Mamepuaavt u memooovt. OCHOGHbIMU UCMOYHUKAMU UHGDOPMAUUY
ons uccaedosanus cmepmuocmu ovina Poccuiickas 6asa 0anHbix
no poxcoaemocmu u cmepmuocmu u danuvie Poccmama. B pabome
npu ananuze cmepmuocmu om COVID-19 ucnoavsosanucy makaice
dannvle onepamueHo2o wmaoa. AHaau3z OUHaAMUKU CMepmHOCMU npo-
600UACS C NOMOWBI) MAKUX NOKA3amenell KaKk CpeoHsis 0icuoaemas
NPOOOANCUMENLHOCHb JICUSHU NPU POHCOeHUL, 00Ul KO3ghuyuenm
CMepMHOCIUL, 803PACHIHbIE NOKA3AMeNU CMEPMHOCIU 8 A0COMOMHOM
u omuocumenvrom (na 1000 uenosek) evipaxcenuu. Obpabomka

CMamucmu4ecKux OaHHbIX NPOGOOUAACH C NOMOWbIO NAKema
npuxaaduvix npoepamm Microsoft Excel u 6ubauomex matplotlib,
pandas, numpy (a3vik npoepammuposanus Python), pyramid (a3eix
npoepammuposanus R).

Pesyavmamotr. B 2020 200y uucao ymepuiux ¢ Boaeoepadckoi
obnacmu okazanoce 6oavuie, yem ¢ 2019 e0dy na 6647 uenosek.
Ecau 6vi menoenyuu 6 OuHamuKe UHMeEHCUGHOCIU CMePMHOCMU
COXPanuAUcey 6vl U 6 200 nandemuu, mo odujee KOAUUeCmeo ymep-
wux no Boaeoepadckoii obaacmu oxkazanocy ovi pasHvim 32044
uenogex. [lpu smom u3bbimoynas cmepmHocms cOCmaguaa 0Ovl
7368 uenosex.

3akarouenue. B pezyavmame uccaedoganus 0OblA0 GbIAGAEHO, YMO
cyuecmeeHHbill pocm uucaa ymepuiux ¢ Boaeoepadckou obaacmu 6
nepuod nandemuu obssacHsemca Poccmamom ¢ kavecmee npuuunbl
Koporasupycrou ungexyueti moavko Ha 33,2%. Hdannoe necoom-
6EMCMBUSL MOJICEeM ABASIMbCS CAeOCMBUEM HeNpasuibHO20 y4ema
CcMepmHOCIMU Om KOPOHABUPYCHOU uHpekyuu. Jpyeum akmopom
YeeauueHuss CMepmHOCmU 8 nepuod nawdemuu Mmoxcem Obimb
CHUJICEHUe Kauecmea MeouyuHckoeo obcayycueanus. Ilpouzowna
nepeopueHmayus padomol MeOUUUHCKUX YUPelcOeHUll Ha AeqeHue
NayueHmos ¢ KOPOHAGUPYCHOU UHGpeKyuell, Y8eauuulacs Haepyska
Ha CKOPYIO MEOUUUHCKYIO NOMOUb.

Karoueeoie caosa: COVID- 19, koponasupychas ungexuyus, cmepm-
HOCmb, 00Wul Ko3(pduuuenm cmepmuocmu, cpedHss oxcudaemas
NPOOOANCUMENBHOCTND JCUZHU NpU podcdeHuu, Boaeocpadckas 06-
aacmy, u30bIMOYHAS. CMEPMHOCIb.

Alexey V. Alpatov

Volgograd State Technical University, branch of the Volga Polytechnical Institute, Volzhskiy, Russia

Mortality in the Volgograd Region Against
the COVID-19 Pandemic

The COVID-19 pandemic, which began in Russia in March 2020,
had a huge impact on socio-economic processes. In numerous studies
analyzing mortality caused by coronavirus infection, it is concluded
that the number of deaths is underestimated. The high morbidity
and mortality caused by coronavirus infection has far-reaching
consequences for the economy of the regions and the country as
a whole: deterioration in health, a decrease in the working-age
population, a change in the structure of consumption of goods and
services, etc. In this regard, it is relevant to analyze the processes
associated with mortality from coronavirus infection.

The purpose of the study is to identify the main trends in the
nosological and age-sex structure of mortality in the Volgograd
region in the years preceding the COVID-19 pandemic, to assess the
contribution of mortality from coronavirus infection to total mortality
in 2020. Estimation of excess mortality was carried out taking into
account the dynamics of age-specific mortality rates.

Materials and methods. The main sources of information for the study
of mortality were the Russian database on fertility and mortality and
Rosstat data. In the work, when analyzing mortality from COVID-19,
data from the operational headquarters were also used. The analysis
of the mortality dynamics was carried out using such indicators as the
average life expectancy at birth, the crude death-rate, age-specific

mortality rates in absolute and relative (per 1000 people) terms. The
processing of statistical data was carried out using the Microsoft
Excel application package and matplotlib, pandas, numpy (Python
programming language), pyramid (R programming language) libraries.
Results. In 2020, the number of deaths in the Volgograd region turned
out to be more than in 2019 by 6647 people. If the trends in the
dynamics of the intensity of mortality would persist in the year of the
pandemic, then the total number of deaths in the Volgograd region
would be equal to 32044 people. In this case, the excess mortality
would have amounted to 7368 people.

Conclusion. As a result of the study, it was revealed that a significant
increase in the number of deaths in the Volgograd region during the
pandemic is explained by Rosstat as the cause of coronavirus infection
by only 33.2%. This discrepancy may be the result of incorrect
accounting of deaths from coronavirus infection. Another factor in
the increase in mortality during a pandemic may be a decrease in the
quality of medical care. There has been a reorientation of the work
of medical institutions to the treatment of patients with coronavirus
infection; the burden on emergency medical care has increased.

Keywords: COVID- 19, coronavirus infection, mortality, crude death-
rate, life expectancy at birth, Volgograd region, excess mortality.
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BBeaeHune

IManpemus COVID-19, «ko-
Topas Hayajsach B Poccum B
mapTe 2020 roma, cylieCTBEHHO
MOBJIMSIA HA XapaKTep Colralb-
HO-3KOHOMUYECKUX IPOLIECCOB.
ITpousolna nepectpoiika mpak-
TUYECKU BceX cdep yesoBeye-
cKoil nesrenbHOcTU. Haunbonb-
1Iee HeraTUBHOE BO3ICHCTBME
MaHAeMusl oKasaja Ha MpoTeKa-
Hue nemorpaduyeckux Ipolec-
COB: YBEJIMYEHME CMEPTHOCTU U
CHIDKEHUE poxaaeMocTu [1].

B HayuyHBIX HcCIeIOBaHUSIX,
B KOTOpBIX paccMaTpHUBaeTCs
BJIMSIHUE KOPOHABUPYCHOM WH-
(bexu Ha CMEpTHOCTb, HaM-
OoJiblliee BHUMAaHUE YIENSIETCS
CJIeIyIOIIMM BOIIpOCaM: TMOACYET
yyciaa yMepluyx OT MIPUYKH, CBSI-
3aHHBIX ¢ COVID-19, ux cTpyk-
Typa IO BO3pacTy U MOJy, BIu-
SJHUE TIaHAeMUU Ha HM3MEHEHMeE
o0IIMX TIoKazaTesell CMEpPTHO-
CTH, BbIIBICHUE (PaKTOPOB, KO-
TOpbIC YBEJIMUMUBAIOT PUCK CMEp-
™™ or COVID-19.

B ny6nukanusx [2,3,4] nena-
€TCs1 BBIBOI O 3aHIKEHUU 4Huciia
YMEPIIUX BCIEACTBUE KOPOHABU-
pycHoii uHdexkuueit. Hanpumep,
B pabote [2] oTMeuaeTcsl, 4TO B
Poccun B 2020 romy wutoroBasi
CMEpPTHOCTb OKaszajach BbILIE
no cpasHeHuto ¢ 2019 romom
Ha 323,7 TbIC. YeJOBEK WJIM Ha
18%. Ilpu sTOM 4YHCIO yMep-
mwux or COVID-19 no maHHBIM
Poccrata B M30BITOYHOU cMepT-
HoctH coctaBisgeT 50,2%. B pe-
ruoHax Poccum nmonst cMmeprteit,
OOYCJIOBJIECHHOI ~ KOpPOHaBMPYC-
HOM MH(EKLMreil B M30BITOYHONI
CMEpPTHOCTH, CYIIECTBEHHO pas-
Jmyaetcsi. B MockBe noss Ko-
BUIHBIX CMepTeli TOUTH COBITaa-
€T C M30BITOYHON CMEPTHOCTBIO
n coctasisieT 98,4%. J1oBOJBHO
BBICOKMIA YpoBeHb B EBpeiickoii
AO (92,4%) n Cankr-IleTepOyp-
re (91,0%). K pernonam, B KO-
TOPBIX M30BITOYHASI CMEPTHOCTh
MEHbIIIE BCEro ObLIa OOBSICHEHA

KOPOHABUPYCHOI MH(pEKIIN-
el oTHocATcs JleHMHTrpamacKast
obimact  (5,8%), Ps3aHckoit
obnact  (4,5%), YeueHckas

Pecniyonuka (3,9%). B pesyib-

TaTe COMOCTaBJICHUS TAHHBIX O
CMEpPTHOCTA MEXIy pPeTMOHaMU
Poccun m npyrumu cTpaHamu B
nepuoz MaHAeMUU aBTOp B pabo-
Te [2] menaer MpearojoXeHue o
«CYIIIECTBEHHOM PAaCXOXICHUU B
METOJ0JIOTUN yyeTa CMEPTHOCTU
B pa3IMYHBIX cyOBbeKTax Poccmii-
ckoii Peaepaliin». DT0 KaK MU-
HUMYM, a KaK MakKCUMYM <«peudb
MOXET MITA O HaMEpPEHHOM WC-
KaxKeHWW TaHHBIX».

IIpu MexayHapomHOM cCpaB-
HEHMM CMEPTHOCTH OT KOpOHa-
BUpycHoll uHbpekuun Poccus
MOKa3bIBAET HE caMble Jy4llue
pe3ynbTaThl. B pabore [5] Obuia
MpoBelcHa OICHKA CHIKCHUS
CpefHel OXUaaeMon MPOIOJIKU-
TETbHOCTH KU3HU TIPU POKICHUN
(manee — OITXK) B 2020 rogy Ha
(one manaemun COVID-19 nns
37 cTpaH MuUpa ¢ YPOBHEM KU3HU
BBIIIIE CPEAHEr0 W IJIT KOTOPBIX
€CThb HaleXXHBIe W TIOJHBIC TaH-
HBIE O CMEPTHOCTH B TIEPHOI C
2005 o 2020 roa. YpoBeHb CHU-
xenus OITXK ompepensica Kak
pasHuIa MeXAy (aKTHICCKUM
sHauyeHneM OIIK um mporHos-
HeIM. [lpu TIporHO3MpPOBAHUU
OITX wucnonb3oBasach Monelb
JIu-Kaprepa [6]. Hauxymmmit
pe3yabTaT Obul  3aUKCUPOBaAH
B Poccun. CHumxenme OITXK y
MYXXYMH cocTaBwio 2,33 Jer, y
KeHIuH — 2,14 net. Bropoii o
CTCTIEHN CHIDKEHUS OKa3aJnch
CIOA (MyxumHbl — 2,27, >XeH-
wuHbl — 1,37). B Takux ctpaHax
kak Hanwusi, Mcnanmus u FOx-
Hasg Kopes ymenbuieHue OITTZK
HE BBISIBJIICHO.

B pa6orax [7,8,9] mccieno-
BaJINCh (PAKTOPHI, BIUSIONINE Ha
MOBBIIIIEHWE CMEPTHOCTH B YC-
JoBusix maHaemuu B Poccun. K
SKOHOMMYECKUM  ITOKA3aTelIsIM,
KOTOpBIE BIMSTIOT Ha CMEPTHOCTD,
OTHOCSITCS BaJIOBOI PETMOHAb-
HBIA MPOAYKT Ha IyIIy Hacele-
Hust [8], ypoBeHb 0e3pabOTHIIbI
[7]. Cpemnm pemorpaduuecKmnx
rnoxkasatejieil HauboJiblliee BIUSI-
HHe OKa3bIBaeT J10Jisl TOPOJICKOro
HacesjieHus [9], a Takxke Bo3pacT-
Hasl CTPYKTypa HaceJIeHUsl: ypo-
BeHb CMEpPTHOCTH TTOBBITIIACTCS
C yBeJIMYEHMEM BoO3pacTa. BDTO
OLIEHMUBAJIOCh C TOMOILbIO IOJU

MeHcuoHepoB [8], monu il
cTaplie TPYIOCIIOCOOHOIO BO3-
pacra [7].

Hayunble nmybnukauuu, B KO-
TOPBIX aHAIM3UPYETCS CMEepT-
HOCTh B permoHax Poccum B
nepuon maHgemun COVID-19,
HalleJeHBI TIpekIe BCETO Ha BHI-
SIBJICHHE OOIIMX 3aKOHOMEPHO-
creii. [lpu sTOM He ymensieTcs
CYIIECTBEHHOE BHHUMAaHME OCO-
OCHHOCTSIM OTHCNBHBIX PEruo-
HoB. IloHumaHue pemorpadu-
YeCKHUX IIPOIIECCOB B HACTOSIIEE
BpeMsI KpaifHe BaxkHO TIPU TIjia-
HUPOBAaHUU COIMATHLHO-2KOHO-
MHWYECKOTO pa3BUTHSA. BrIcokast
3a00J1eBa€MOCTh M CMEpPTHOCTb,
00yCITOBJIeHHass  KOPOHABHPYC-
HOIl MH(peKuue, uMeeT AaaeKo
WOYIOAE TIOCIEACTBUS: YXYIIIe-
HUE 3I0pOBbsI, CHIDKCHUE YHC-
JIEHHOCT! TPYIOCIIOCOOHOTO Ha-
CeJICHUS, U3MEHEHHE CTPYKTYPBI
MMOTPeOJIEHNST TOBApOB M YCIYT U
T.1. AHaIU3 NyOJuKaluMii Ha MO-
MEHT HaIMCaHWS CTAaTbHU ITTOKa-
3aJl OTCYTCTBHE IIOJPOOHBIX [Ie-
MorpaMUecKnX WCCIeI0BaHUIA
no Bonrorpaackoit obmactu. B
CBSI3W C 3TUM aKTyaJbHBIM SIB-
JIIeTcsl aHaJIM3 TPOIIECCOB, CBSI-
3aHHBIX CO CMEPTHOCTBIO OT KO-
pOHABUPYCHOM WHMEKINKA Ha
pETMOHATLHOM YPOBHE.

Ilenpto Hacrosieir pabOThI
SIBJISIETCS BBISIBICHUE OCHOBHBIX
TEHICHIINI B HO30JOTMYECKOMU
W TIOJIOBO3PACTHOM  CTPYKType
CMepTHOCTH HaceneHUs Boi-
rorpajckoii o0jJacTM B TOJbI,
TIPEIIICCTBYIONINE MMaHIeMUN
COVID-19, oueHka BkJIaga
CMEpPTHOCTH OT KOPOHABHPYC-
HoOIt MH(deKUur B 001y CMepT-
Hocth B 2020 romy. M3mepenne
M30BITOYHONM CMEPTHOCTH TIPO-
BOOMJIOCH C YYETOM IWHAMUKHU
BO3PACTHBIX K03(hGULIMEHTOB
CMEpPTHOCTH.

1. CTatuctnyeckme gaHHble
n MeToabl uccrnenoBaHus

OCHOBHBIM MCTOYHUKOM HH-
bopmauum 111 MCciIea0BaHUS
cMepTHocTH Oblta Poccuiickas
0aza JaHHBIX MO POXKIAEMOCTU U
cmeptHoctu [10]. OmepaTuBHbIC
JaHHbIE TI0 Y4YeTy 4ucia ymep-
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mwwux 3a 2019, 2020 u 2021 ron,
a TaKke OUHAMHUKA CMEpPTHOCTHU
110 OCHOBHBIM TIpUYMHAM OBLIH
B3ITHI ¢ caiita @DenmepaabHOU
CIYXOBI TOCYHAapCTBEHHOM CTa-
tuctuku [11]. B pabote mpu aHa-
mm3e cMmeptHocT or COVID-19
HCTIONIB30BAINCh TaKKe HaHHBIC
orepatuBHOro mraoda [12].

AHamM3 IWHAMWKW TIO0Ka3a-
TeJdeil CMEepPTHOCTH HaceJeHUS
Boarorpaackoit obiactu 1po-
BOIOWJICS TIPU COIIOCTABIIEHUU C
00IIEPOCCUNCKUMMU TTOKa3aTesI-
M. CMEpTHOCTb MCCJIeIOBaIach
B 1IeJIOM IO PEeruoHy, B pa3pese
MY>KUYMHBI/>KeHIINHEI, TI0 OCHOB-
HBIM KJlaccaM TIpUYMH CMEpPTH.
Hcronb3oBanmch Takue ITOKa3a-
teau kak OITXK, oOmwmit koag-
(pueHT cMepTHOCTU (majiee —
OKC), Bo3pacTHbIe ITOKa3aTeau
CMEpPTHOCTA B abOCONIOTHOM U
oTHocuTeabHOM (Ha 1000 ueso-
BeK) BBIpaXKCHNMN.

Pacuer OIT2K mo Bousrorpan-
CKOli 00JlacTM M B 1IEJIOM IIO
Poccun npoBoauics aBTOpoM
Ha OCHOBE OTHOJECTHUX TaOJIUII
cMepTHOcTH. Ecnmm cpaBHMBATH
3TH pe3yabTaThl C JaHHBIMHU,
onybaukKoBaHHbIMU PoccTtaTom,
TO €CThb HeOOJbIINEe OTINYUSI.
Hdnsg MyxXuuH cpeaHee apudme-
TUYECKOE pa3Inuyvil B I1OKasa-
tese OITXK paBHo AOITK = 0,00
CO CpeOHMM KBaIpaTUICCKUM
otkioHeHue o = 0,04. Jlnst >xeH-
IIWH, COOTBETCTBEHHO, AOIDK =
= —0,02, ¢ = 0,06.

OleHKa BIUSHUS — TIaHIe-
muu, BbizBaHHOU COVID-19,
Ha cmeptHOCTh B 2020 romy ocy-
LLIECTBJISIach CJIeayIIInM obpa-
30M. CHauaJjia ObUIM pacCUMTaHbI
CPEIHETOMOBBIE TEMITBI  POCTa
BO3PACTHBIX K03((ULIMEHTOB
CMEpPTHOCTH JUTST MY>KUYWH U XKeH-
IOIMH BO BPEeMEHHOM IMaIta3oHe
¢ 2015 mo 2019 roa. 3arem Ha
OCHOBE CpEIHErOoJOBEIX TEMITOB
pocta ObLI chaefaH IMPOTHO3 MO
KaXJI0M BO3PACTHOWM TpyIIIIE: Ka-
KUM OBIIIO OBl YWCJIO YMEPIIUX,
ecan OBl TEHACHIIMM B COKpalle-
HUU CMEPTHOCTH COXPaHWINCH.
PasHmiza MexXmy TpOTHO3HBIM
3HAYCHNEM 4YHClIa YMEpIIUX B
2020 romy u (haKTMYECKHUM KO-
JudecTBoM ymepiuux B 2019 sB-

JIACTCA Mepof/’I OLI€HKHN BJWAHUA
INaHOCEMHWMN HAa HNTOTOBYIO CMEPT-
HOCTb B PETHMOHE.

2. iIvHaMuKa CMepTHOCTU B
Bonrorpagckon obnactu

B Hacrogiiee Bpemsi omHOM
M3 ocTpeimux Ipodiem Boi-
rorpaackoit 00JacTu  SIBJISIETCS
MpoAoJKaroIasiCsl AeHOMyIsLMS
HaceneHus. CokpallleHue Yuc-
JICHHOCTU HaceJeHUsl TMPOUCXO-
JIUT BCJEACTBUE €CTECTBEHHOM
yObLIM, a TaKXKe 3a CYET MUIpa-
LIMOHHOTO OTTOKa HacejJeHus B
npyrue peruoHsl Poccum. Py-
KOBOJACTBO CTpaHbl M 00JacTU
NpeanpuHUMaeT TMOMBITKU IS
yIydlieHus1  aemMorpaduyeckoit
cutyauuu. IlpuHuMaroTcsl 3ako-
Hbl U MPOEKThI, KOTOPbIC TOJIK-
Hbl CTUMYJMpOBaTb  poXiae-
MOCTb U CHMXKAaTb CMEPTHOCTb.

CyllecTBEHHOE BJMSHME Ha
yBeJIMUEHUE TloKazaTesell pox-
Jaemoctd B mepuoa c¢ 2007 mo

Boszpacr, ner

2017 rom okaszana OJIaronpusT-
Hasl TIOJIOBO3pacTHasl CTPYKTypa
HaceJieHUusI — HaJlnuue OOJIbLIOoN
KOTOPTBI SKEHIIWH (hepTUIHLHO-
T0 BO3pacTa, KOTOphle POIUIINCH
BO BTOPOi1 1ojioBUHE 80-X romoB
npourioro Beka. Kpome Toro,
npuHaTe PeaepalbHOTO 3aKOHA
Ne 256-®3 ot 29.12.2006 «O mo-
MMOJTHUTENTBHBIX MepaxX Tocymap-
CTBEHHOUW TIOAAEPXKKU CEMEM,
WMCIOIINX JeTel» ITOBIUSIIO Ha
KaJIeHOApHBIA COBUT POXIAEMO-
CTH. DTO TIPOSIBWIIOCH B POCTE
CYMMAapHOTO KoahduLreHTa
poxngaemoctu B 2007—2015 ro-
max [13]. B Ommxkaiiiee BpeMs
YMCJIO POAMBIINXCS OYIET COKpa-
IIAThCS, TTOCKOJIBKY B BO3PAcCT C
HamOOIbIIel WHTEHCUBHOCTHIO
IETOPOXICHUI OyIyT BCTYMNaTh
MaJIOYMCICHHBIC TTOKOJICHUSI
JKEHIIIMH, POIWBIINXCSI B cepe-
auHe 90-Xx romoB. DTO MOXHO
YBUICTh U3 PUCYHKA 1, Ha KOTO-
pOM TOKazaHa BO3PacTHO-I0JIO-
Basl CTpyKTypa HacejeHusi Boii-

MY?KUHUHBI JKCHILIUHBI
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YHCIEHHOCTh BO3PACTHLBIX I'PYIIII, ThIC. YCTIOBCK

Puc. 1. Bo3pacTHo-noJioBasi cTpykTypa Hacejenusi Bojrorpaackoi
ooaactu 32 2021 ron. TemHas 3a71MBKa CJieBa MOKA3bIBAET NMEPEBEC MYKUHH
HaJl KEHIIMHAMM B JAHHO# BO3PACTHOIA rpymnme, CnpaBa MOKa3biBaeT,
COOTBETCTBEHHO TepeBec KEeHIUH HAX MYKYMHAMH.

Hcmoynuk: paccuUMTaHO aBTOPOM Ha OCHOBE NaHHBIX [11].

Fig. 1. Sex and age structure of the population of the Volgograd region for
2021. The dark shading on the left shows the predominance of men over
women in this age group, on the right shows the predominance of women

over men, respectively.

Source: calculated by the author based on the data [11].
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TorpamcKkoif o0JacTM Ha Havajo
2021 roma. BospacTHo-110710Bast
CTPYKTypa WMeEET BOJHOOOpa3-
HyI0 (opMy, YTO SIBISICTCST Xa-
pakTepHBIM IS Poccum m 1
OOJBIIICII YacTU €€ pPEeruoHOB.
Ha pucynke mpuBeneHa IOMOJ-
HUTENIbHAS IIKaja C yKa3aHUeM
rojia poXXIeHUs TOKOJICHUS.
HanGonee CYILIECTBEHHBIC
pe3yNnbTaThl, CBsSI3aHHBIE C JIe-
MorpaIeCKUMHI  TIpolieccaMiu
B permoHe, OBLIM JOCTUTHYTHI B
00J1TaCTH CHMKEHUST CMEPTHOCTH.
OITX B nepuoa ¢ 2003 no 2015
TOJl BBIPOCJIA Y BCETO HAacCeJeCHMUS
Boarorpanckoit obinactu Ha 5,8
JetT u coctaBmaa 71,9 net [14].
Ha puc. 2. mokazaHa quHamMu-
Ka Yrcjia yMepIINX 0 PETHOHY B
nepuon ¢ 1989 nmo 2020 rox (ob6a
noJyia). MOXHO OTMETUTb, UYTO B
TeYeHWe paccMaTpUBaeMOTO Tie-
puoja MaHHBIA IOKa3aTelb Cy-
IIECTBEHHO BapbUpyeTCsl. 3HaUe-
HUSI U3MEHSIOTCST OT 29,72 ThIC.
ymepmnx B 1989 romy mo 42,97
teic. B 2002. Takast mpoTuBOpe-
yuBast IMHAMMWKA YMCIIa YMEPIIIX
0o0ycJIOBJIeHa  BOJIHOOOpPa3HOM
TTOJTIOBO3PACTHOM CTPYKTYpPOit
HacejieHus (cM. puc. 1), a Takxke
BBICOKOI CMEPTHOCTHIO B 90-X ro-
Jax XX CTojeTus, MpPexXIe BCETO
cpenr MYKYMH TPYIOCITOCOOHOTO
BO3pacTa, YTO CTaJIO TIPEAMETOM
MHOTOUYMCJICHHBIX WMCCIIeIOBaHUIA
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Puc. 2. /lunamuka o0miero Yncjia yMmepmmx Bcero HacejieHus Boarorpanackoit

obnactn (kKpuBasi 1) W 107 MyXKIAH B

00meM gncie ymepmmx (KpuBas 2).

Hcmoynuk: paccuuTaHO aBTOPOM Ha OCHOBe maHHBIX [10].

Fig. 2. Dynamics of the total number of deaths of the entire population
of the Volgograd region (curve 1) and the proportion of men in the total
number of deaths (curve 2).

Source: calculated by the author based on the data [10].

Kak Ha ypoBHe Poccuu B 1esoM,
TaK M Ha PEerMOHAJIbBHOM YPOBHE
[14].

KpuBasi, mokasbIBaiolass Ha
puc. 2 IMHAMUKY JTOJY MYKYUH B
001IIeM YHCIIe YMEPIIUX, TOBOIb-
HO XOPOIIIO TTOBTOPSIET XapaKTep
BPEMEHHOIO psifa abCOTIOTHOTO
MoKa3aTellss CMEPTHOCTH. DTO
BO MHOTOM OTpaXaeT TOT (akKT,
YTO CYIIECTBEHHBIN BKJam B 00-

14

LLIYI0O CMEPTHOCTh BHOCUT CBEPX-
CMEPTHOCTb MYXKUYMH, OCOOEHHO
B CJOXHbIE TMEPUOAbl Pa3BUTUS
Poccum. C 1993 mo 2016 ron
J0J1sS1 YMEpIIMX B TeUueHME Troja
MY:KYMH cocTtaBisiia 6osee 50%.
C 2017 roma HaMeTWJICSI TeHAEP-
HBI Pa3BOPOT B CTOPOHY MpeoOd-
JlalaHusl KEHIIMH B CTPYKType
obureit cmeprHoctu. JaHHBI
daxkr, o4eBUAHO, OOYCJIOBJICH

by |
1
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3
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Puc. 3. J/IunaMuka cpeaHeii 0:KuaaeMoii MpoI0JDKATEIbHOCTH XKu3Hu npu poxaenun OILK, ner (a) m pa3nuna B
OILK mexny xenmuHamu u my:kunnamu AOILK (b).

Hcmounuk: pacCUMTaHO aBTOPOM Ha OCHOBE HaHHEIX [10].

Fig. 3. Dynamics of average life expectancy at birth, years (a) and the difference in life expectancy between women

and men (b).

Source: calculated by the author based on the data [10]
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TEeM, YTO JUIMTEIbHBIA TIEPUOJ
BBIMUPAHUST MYXXKUMH TIpUBET K
CYILLIECTBEHHOM TE€HAEPHOM JuC-
MPOTIOPLINHU B CTApIINX BO3PACT-
HBIX TpyMIIax.

Ha puc. 3a nmokasaHa guHa-
MHWKa WHTErpaIbHOTO TToKa3aTe-
JIT CMEPTHOCTU — CpeIHEH OXKU-
JlaeMOM NPOJIOJKUTEBHOCTH
KU3HU, JauddepeHLIMpoBaHHON
mo momy. Jmg cpaBHeHUs TIpH-
BeleHbl BpeMeHHbie psiabl OTTZK
BceTo HaceJeHnsT Bonrorpamckoi
obomactu u Poccum B 1esOM.
OOmiee yayyllIeHWE COLMANb-
HO-3KOHOMHWYECKOM CUTyalliu B
CTpaHe TTO3UTUBHO OTPA3UIOCh U
Ha guHamuke OITXK. C 2004 mo
2019 roa BKJIIOUMTENIbHO HAOJIIO-
JAJICST TIPAKTUIECKU CTaOMITBHBIN
POCT TaHHOTO TToKa3aTess y 000-
ux 1noJjoB. I1pu atrom OITK myx-
yuH BbIpocaa ¢ 60,1 xer (2003
ron) mo 69,3 (2019 rom), T.e. Ha
15,3%, a y XeHIIUH B TeYeHUE
paccMaTpuBacMOTO BpPEMEHHOTO
WHTepBaja pocT coctaBuia 8,2%
(c 72,9 net B 2003 mo 78,9 neT B
2019 rony).

Takum o0pa3oM, MyKCKoe
HaceJIeHWe CYIIECTBEHHO COKpa-
TUJIO CBOE OTCTaBaHME B CpeaHEN
OXUIAeMOM  TIPOJOJIKUTEIbHO-
CTU XU3HU. DTO OCOOEHHO BU/I-
HO 13 pucyHKa 36, Ha KOTOPOM
nokasaHa pasauna B OITXK mex-
Iy KEHIIMHAMU Y MY:KUYMHAMU —

AOITXK. HanGonrplrast reHaepHas
pasHuua B OITXK 1o peruony
Haomonanack B 2000 rooy u co-
craBiusia 13,3 ner. K 2020 romy
BCIIEZICTBHE TOTO, YTO CHIKCHME
VPOBHSI CMEPTHOCTH y MYKYMH
MPOUCXOOMIIO 0o0Jiee BHICOKMMU
temrnamu, AOITXK ymeHblIuiach
M cocTtaBmwia 9,6 Jer.

ITpu cpaBHeHun OITXK Hace-
nenus Boirorpaackoii oomactu ¢
00IIIepOCCUIICKMI 3HAYCHUSIMU
BUIHO, YTO KpuBas I Hace-
JICHUSI peruoHa Ha TPOTSKeHUM
BCETO HCCIIEAYyEeMOTO Tiepruoaa
OCTaeTcsl BBIIIE 3HAYCHUM TI0-
kazarens OITXK mus Poccuu B
uenom. M3 puc. 3b cienyer, 4yto
BeanunHa AOITXK o Bonrorpan-
CKOIT 00J1TaCT MEHBIIIE YeM Cpel-
HU nmokaszareJib 1o Poccun. O9to
pa3nmnure 0COOEHHO CYIIEeCTBEeH-
HO B 1994 rony (AOITXK nis Poc-
cuu ObUTO paBHBIM 13,7 5eT) u B
2005 rogy (AOITXK = 13,3 ner),
Korga 1o Boirorpanckoii o0ja-
CTH yX€ HECKOJIBKO JIET MPOMC-
xonuno cokpamenne AOTTXK.

Heo6xonuMo OTMETUTbH, 4YTO
OOJBIION TEHIOCPHBIN pa3pbiB B
nokazaresie OITK sBasiercst xa-
pakTepHOli ocobeHHocThlo Poc-
CUM W psga TOCYyIapCTB ITOCT-
COBETCKOTO TIIpocTpaHcTBa [15].
OmHMM W3 caMBIX CYIIECTBEH-
HBIX (PaKTOpPOB, KOTOPBI BIUSI-
€T Ha CBEPXCMEPTHOCTh MYKIMH

19
a)

OKC, %0

B IIEJIOM MO cTpaHe W B Bojro-
IpajacKoil 00J1acTH B YaCTHOCTH,
SIBJISIETCSI  OBITOBOE  MBbSHCTBO.
ITonpoOHBIE uccaegoBaHUS O
CBSI3U CMEPTHOCTU U TOTpeodIe-
HUM aJIKoroJis nposoasatca Hem-
noBeiM A. B., Hampumep, [16,
17]. B pabore [17] oTrmeuaercs,
yro ¢ 2004 roga MpoMCXOmOUT 3a-
METHOE YMEHbllIeHUe MoTpedJie-
HUs1 ankoroisg B Poccum. Oto
corjiacyeTcsl ¢ KpPUBBIMU, IIpei-
CTaBJIEHHLIMM Ha puc. 3.
CHIXeHe KOJIMYecTBa yMep-
mux, kotopoe ¢ 2004 roma mpo-
nokaimoch go 2019 roma, oOy-
CJIOBJICHO, KaK OBIJIO TOKa3aHO
BBIIIE, YMEHBIIEHUEM CMEPTHO-
cti. B TeueHWe maHHOIO Iepu-
oma HacelleHuMe Boirorpamckoi
o0JacT! cokpaTtmioch ¢ 2673,1
1o 2507,5 ThIC. 4eaoBeK. DTO SIB-
JIIeTCsl JOMOTHUTEIBLHBIM (haKTO-
POM CHVZKEHUSI YMCia YMEPIINX.
OpHako o0lIast MoJ0XUTEIbHAs
JIWHaAMMKa OblIa OCTaHOBJICHA
B 2020 romy. DTo TOH Hayajia
MaHJEMWN, BBI3BAHHON KOPOHAa-
BUpYcHOM wmHbeknuein. Ywuciao
ymepinx B 2020 romy B peruo-
He coctaBmwio 39410 yenoBek, a
9T0 Ha 6647 dYemoBeK OOJIBIIE,
yeM B IipedwimyiieM romy. Ta-
KOTO  OIHOJETHETO TIPUPOCTa
YHCclla YMepIINX He OBII0 Jaxke
B camble KpusucHble 90-e¢ rojsi,
TeMm OoJjiee Ha (poHE eXerogHOoro
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Puc. 4. lunamuka OKC: a) Mmyxunn n xenumuH no Boarorpaackoii odnacru; b) Bcero naceiaenuss Bosrorpaackoii

oo0sactu u Poccun.

Hcmoynuk: paccuMTaHO aBTOPOM Ha OCHOBE IaHHBIX [10].

Fig. 4. Dynamics of the crude death-rate: a) men and women in the Volgograd region; b) the entire population of the

Volgograd region and Russia.

Source: calculated by the author based on the data [10]

Statistics and Economics 4 V. 19. Ne 2. 2022

27



Hemozpagpuueckas cmamucmuka

COKpalllcHWs HaCEJICHUS B peru- Tabauya 1 (Table 1)
oHe. OITXK B Bosarorpanckoii 06- OnepaTuBHbie JaHHbIE MO YHCIY YMEPIINX B TeYeHHE YeThIPeX MecsueB st
nmactu 3a 2020 rom yMeHbIIMIACh Haceyienusi Boarorpaackoii odsactu (00a mosia), JesioBeK

W Y MYKYWH, U V KEHIIWH, CO- Operational data on the number of deaths within four months for the
OTBETCTBeHHO, Ha 1,9 u 1,8 ner population of the Volgograd region (both sexes), people

(cMm. puc. 3a). Takas xxe TeHACH- Mecant 2000 2010 2011

s HaOJIoIaeTcsl U B LIEJIOM MO

crpane. Ha peskuii poct cmepr- MIOHD 3246 3416 2901
HOCTH, 0e3yCJIOBHO, TMOBIMUsIIA HIOMD 3584 3427 3156
snuaeMmust. OJHAKO, TaHHBIN BO- I 2667 4673 3229

npoc Oynet Gosee AeTaJbHO pac-

pabotel. Celiuac octraHoBUMCS  McTodHuK: cocTaBieHO aBTOPOM Ha OCHOBE JaHHBIX [11]
Ha HEKOTOPBhIX aclHeKTax IuvHa- Source: compiled by the author based on the data [11]
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Puc. 5. JluHaMuKa MATHIETHHX BO3PACTHBIX KO3((HNIHEHTOB CMEPTHOCTH HaceJienuss Bosrorpanackoii odnacTu
crapme 30 et B pa3pe3e MyKYHH/KEHIINH.

Hcmoynuk: paccuMTaHO aBTOPOM Ha OCHOBE JaHHBIX [10].

Fig. 5. Dynamics of five-year age-specific mortality rates of the population of the Volgograd region over 30 years old
for men and women.

Source: calculated by the author based on the data [10]
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MHUKI CMEPTHOCTM B TeEUCHHE
10—15 ner, KoTopble IIpelle-
CTBOBAJI Havyajly MaHICMUM.

Ha puc. 4 mokazaHa auHa-
MHKa o01ero koadduineHTa
CMEpPTHOCTU [JIT MYKCKOTO U
JKEHCKOTOo HacejeHWsT Boiro-
IpajacKoil 0bJacTu, a TakKe IS
000uX TOJIOB IO PETMOHY U T10
Poccun B nemom. OOmmii koad-
(pULMEeHT CMEPTHOCTU TIPUMEHSI -
€TCST JUISI COTIOCTAaBJICHUS JTaH-
HBIX O CMEPTHOCTH B Pa3IMUHBIX
CTATUCTUYCCKUX COBOKYITHOCTSIX.
ITokazatenr OKC He 3aBUCHUT
OT OOl YMCIIEHHOCTH Hacese-
HUS, a 3aBUCUT OT BO3PACTHOMU
CTPYKTYpPBI HacCeJICHMS, a TaKkKe
OT pacripeieJiecHUusT WHTEHCHB-
HOCTH CMepTel IT0 BO3PACTHBIM
rpymnmmaM. XapakTep KPUBBIX C
2003 mo 2019 rom st MyXXUMH
¥ XEHIIIMH HECKOJIBKO OTJIMYAeT-
cs Apyr OoT Apyra. B dactHocTH,
nuHamuka OKC y HaceneHus
MYXCKOTO TI0JIa B IIEJIOM TIOJIO-
KuTenbHas. Belmamaror u3 o0-
meil TeHaeHun Tonbko 2013 u
2017 roapl, B KOTOPbIX CHUXKEHU -
eM OKC 0bU10 HECKOJIBKO 3aBbI-
meHHbIM. Ha kpuBoit OKC s
JKEHCKOTO HaceJleHUs eCTh JBa

OCHOBHBIX yuacTtka: 2003—2012
u 2012—2019. Ha mnepBom wu3s
HUX KO3(P(PUIUEHT CMEPTHOCTU
CHIDKAeTCs, a Ha BTOPOM JIEMOH-
CTPUPYET JOBOJBHO IIPOIOJIKH-
TEJABbHBIN POCT.

OOpaiaeT Ha cebs BHUMaHUE
AHOMAJbHO BBICOKOE 3HAYCHUE
OKC B 2010 romy mist HaceJaeHMs
JKEHCKOTO MoJjia. DTO corjiacyercst
W C IPYTUMU JaHHBIMH: Ha puC. 2
B 2010 most cMepTeil My>KUMH Cy-
IIECTBEHHO COKPaTUJIach, Ha PHC
3 MOXHO YBUAETb HEOOJIbIIOE
cHmkeHne OITXK xenuH. Jleto
2010 roga ObUI OYEHb KapKUM
BO MHOTHMX permoHax Poccum, B
ToM uuciae u B Bosrorpaackoit
oomactu. CyliecTByeT psii WC-
CIIeIOBAHMUIA, TIOCBSIIICHHBIX BIIV-
SHAIO KITUMAaTUYECKUX YCITOBUMA
Ha IWHAMUKY CMEpPTHOCTH. YBe-
Jm4eHre cMepTtHocTH JietoM 2010
roga B Poccnn aHaIm3npoBaioch,
Harpumep, B padore [18]. B uact-
HOCTH, OBLTO OTMEUYEHO, UTO B aB-
rycte 2010 roga mo cpaBHEHUIO C
aBryctoMm 2009 roma, cMEpTHOCTh
BbIpOCJIa B 1I€JIOM IO CTpaHe Ha
27,4%. B tabmuie 1 mpuBeacHbBI
OTiepaTUBHBIC JaHHBIC IO YMCITY
YMEpIINX B TeUCHWE YEThIPEX Me-

canes 3a 2009, 2010 n 2011 Tox
no Bonrorpaackoit objaactu ajis
oboux ToJ0B. B wutone-aBrycre
2010 roma pervoH Iomnaj B 30HY
C aHOMAaJIGHO BBICOKOM TeMITepa-
Typoii. Pe3ynbraToM BO3IEUCTBUS
HeOJIaronpusITHLIX ¢akTOpOB
OKPY2KAIOILIEH Cpelbl CTajla BbI-
cokast cMepTHOCTb B aBrycte 2010
10 CPaBHEHUIO C aHAJIOTMYHBIM
nepuogom B 2009 u 2011 rogax.

AHaJIM3 ITWHAMUKU BO3paCT-
HBIX KO3((ULMEHTOB CMepT-
HOCTM KEHIIMH (cM. puc. 5)
nokaseiBaetr, yro B 2010 romy
HaOJ1to1aeTCsl BCILIECK MHTEHCUB-
HOCTH CMEPTHOCTH B BO3PACTHBIX
rpyrmax ctapiie 70 yer. JaHHbIe
CMepTU U BHECIU HauboJjee Cy-
IIECTBEHHBIM BKJIAI B CHIDKEHME
OILK. V¥V MyX4yuH CHIKEHUS
OXMIAEMOM  MPOMOJIKUTEIBHO-
CTH XWU3HM He TIpomsonnio. [1pu
3TOM KaKMX-JM0O CYILIECTBEeH-
HBIX TpaHchOpMaIuii B BO3pacT-
HoM Tipoduie Koa(hhUIIMEHTOB
CMEPTHOCTH HE BBISIBJICHO.

Ha pwuc. 6. mokazaHa IuHa-
MHUKa OO0IIMX KO3((PULIMEHTOB
CMEPTHOCTU MO OCHOBHBIM KJlac-
caM MNpUYMH cMepTu (oba moJja).
Kak BumHO M3 pucyHKa XapakTep
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Puc. 6. /lunamuka k03¢ (UIMEHTOB CMEPTHOCTH MO OCHOBHBIM KjiaccaM mMpu4uH cMeptd (00a mosa), na 1000
yenoBek: 1 — HOBOOOpa3oBaHus, 2 — BHEIIHHE MPUYMHBI, 3 — 00JIE3HN OPraHoOB AbIXaHusA, 4 — 00JI€3HM OPraHoOB
nUIIeBapeHnsa, 5 — 00Je3Hn cUCTeMbl KPOBOOOpamieHns, 6 — WH(pEKIHOHHbIE W MAapa3HTAPHbIE 00JIE3HH.

Hcmounuk: paccCunTaHO aBTOPOM Ha OCHOBE HAHHBIX [11].

Fig. 6. Dynamics of mortality rates by main classes of causes of death (both sexes), per 1000 people: 1 — neoplasms,
2 — external causes, 3 — diseases of the respiratory system, 4 — diseases of the digestive system, 5 — diseases of the
circulatory system, 6 — infectious and parasitic diseases.

Source: calculated by the author based on the data [11].
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JVHAMWKHW JJIST Pa3IMYHbIX Kjlac-
COB TIPUUMH CMEPTH OTIMYACTCS.
HauGonbivii BKJIag B CMepT-
HOCTb Ha TIPOTSDKEHWUW BCETO MC-
cJeIyeMOoro repuoaa BHOCAT 00-
JIE3HW CUCTEMBI KPOBOOOPAILICHISI
(kpuBast 5). MOXHO OTMETHUTb,
YTO BO BPEMEHHOM JHaIla3oHe C
1993 mo 2010 rom WMeHHO IaH-
HBII KJIACC MPUINH OOeCTIeunBal
BBICOKWIA YpOBEHb CMEpPTHOCTH,
KOTOpBI HaOmonancs B Bosro-
rpanckoii oomactu. Ilocme 2010
roga HabGmogaeTcss  CHUXEHUs
CMEPTHOCTU OT OoJie3Hell cucTe-
Mbl KpoBooOpaiueHusi. B 2020
ToJy MpOM30LLIe] Pe3KUil pocT co-
OTBETCTBYIOLLIETO Koa(duireHTa
cMmeprHOocTH ¢ 7,01%0 10 8,57 %o.

Koa(pduumeHT cMepTHOCTH
OT HOBOOOpa3oBaHUil (KpuBasi 1)
B TEUYeHUE WCCIEAyeMOTO TIepH-
ola BpPEeMEHM OCTaBaJCsI ITIpaK-
TUYECKM Ha OIHOM YpOBHE U
JAIIb B TIOCJIEOTHHWE IIECTh JIET
HaMETUJIOCh CHIDKEHHUE TaHHOTO
noxaszarens ¢ 2,37%o B 2015 1o
2,08%0 B 2020 Tomy. Ilpaktm-
YeCKHM B 3TOT Xe TePUOI TPOU-
301IUI0 CHIDKEHHME CMEpPTHOCTH
OT 0OJIe3HEl OpraHOB IBIXaHUS
(xpuBag 3): ¢ 0,67%o0 B 2014 nmo
0,36%0 B 2019 Tomy. IManmemus,
BBI3BaHHAasI KOPOHABUPYCHOM
nHpEKIIUe, TpuBeIa K TOMY,
yro 2020 romy aHaJIM3UpyeMbIi
MOKa3aTeJlb CMEPTHOCTU BBIPOC
10 0,46%o0 (Ha 25,7%).

Haubonee cyuecrBeHHO Ba-
PBUPOBAJICA B TEUCHHNE MCCIICIY-
eMoro mnepuoaa Ko3(( ULMUEHT
CMEpPTHOCTH OT BHEIIHUX IIpH-
yuH (kpuBasg 2). B 2001 romy
JAHHBIN TTOKa3aTeIb JOCTUT CBO-
€r0 TIMKOBOTO 3HAYCHHMST W CO-
craBmi 2,04%o0. Haunnas ¢ 2002
roja CMEpPTHOCTH OT BHEIIHUX
MPUYMH CTajla COKpAIlaThcs W B
2020 ko3 PpuIIeHT CMEPTHOCTHA
661 yXe paBeH 0,88%0. C 2000
roga IIO3UTUBHYIO TEHICHIIUIO
JEeMOHCTPUPYET CMEpTHOCTD
BCIIEACTBE WH(MEKIIMOHHBIX U
napasuTapHbIX OoJjie3Heil (Kpu-
Basg 6). KosdpdummeHt cmeprt-
Hoctu cHu3wics ¢ 0,39% B 1999
rony 10 0,18% B 2020.

Ha mmHaMuKy cMepTHOCTH T10
MpuYrHe OOoJIe3HEl OpraHoOB M-
1eBapeHus (Kpupasi 4) He oOka-

3bIBAJIU CYIIECTBEHHOTO BIMSIHUS
HU KPU3UCHbIC TO/Ibl, HU MEPUO-
JIbl COLIMAIbHO-3KOHOMUYECKOTO
noabema. KoadpuumeHT cMept-
HOCTH OT OoJie3Hell opraHoB Mu-
lIeBapeHusl MPaKTUYECKU BecCh
nepuon poc. Haumnas c 2015
rojia MOXXHO OTMETUTb CTaOWIU-
3alMio JaHHOTO KoadduimeHTa
U J1axe HeOoJIbllloe CHUXeHue. B
2020 roay cMepTHOCTb OT 00Jie3-
Hell opraHoB IUILIEBAPEHUS yBe-
JIMYuIach 1Mo cpaBHeHuto ¢ 2019
rogoM Ha 22,2%.

3. Bknag COVID-19
B cMepTHOCTb 3a 2020 ron

Ilepeitnem Temepbr K pac-
CMOTpEeHUIO Haubosiee BaXKHO-
ro B HacTosllee BpeMsi BOIPO-
ca — BJUSHMUIO TAHAEMUU Ha
cMepTHOCTb B Bousrorpanckorii
obmactu. B Tabmuue 2 mnpuBe-
JeHbl OOllIMe NaHHbIE MO YUCITY
YMEPIIUMX OT KOPOHABUPYCHOM
MH(EKIUU onepaTUBHOIO 1Taba
u Poccrara 3a 2020 ron. Ha6maro-
JAeTCsl CYLIECTBEHHOE PACXOX-
JEHUEe MEXIy OSTUMHU NaHHBIMU
Kak B 1eaoMm 1o Poccuu, Tak u
no Bosrorpanckoii o0aacTu.

M30biTOuHAsT CMEpPTHOCTb B
2020 romy mo cpaBHeHuto ¢ 2019
rogoM 1 Bosrorpanckoii o6-
JIaCTU cocTaBwia 6647 4eoBek,
a 1o Poccum 340286 uenoBek.
Panee ObL1O OTMEYeHO, 4YTO B
1IeJIOM YpOBEHb CMEPTHOCTU B
peroHe cHuxaiucs. Ilpu aToMm
yMeHbIlIaJIach U 00I1asl YUCIIeH-
HoCcTb HacejieHUs. OOBbICHUTH
Takoe yBEeJIMYEHHUE Yucia yMep-

IIUX TOJILKO W3MEHEHUSIMUA B
BO3pacTHOM CTPYKType Hacee-
HuA He nonyuutcs. [ToaTomy m3-
OBITOYHYIO CMEpPTHOCTH MOXKHO
cBsI3aTh ¢ maHaemueil. OmHako,
€CIM pasIeiuTh CMEPTHOCTH OT
COVID-19 no nanHsiM Poccra-
Ta Ha U30BLITOYHYIO CMEPTHOCTD,
TO OKaxeTcs, 4To 1o Bonrorpan-
CKOIl 00JIaCT JOJIS COCTaBIIsA-
eT 36,8%, a mo Poccun 42,5%.
Takum o06pasoMm, Oosee 50%
M30BITOYHBIX CMEpTeil OCTaloT-
cs HeoObsICHEeHHBIMH. JlaHHOE
pacxoXIeHue XapaKTepHO TIpaK-
THYECKM [JISI BCEX PETHOHOB.
B pabGore [2] moxa3zaHO, YTO
nons cmeptHoct o COVID-19
B WM30BITOYHON CMEPTHOCTH B
nexkabpe 2020 roma BapbupyeTcs
no pernoHam Poccun or 98,4%
(r. Mockga) 10 3,9% (YeueHnckast
pecnyonuka). B maHHOM «peii-
THHTe» Bonrorpamckas o06JacTb
3aHMMAaET CpefHee TOJIOKEHHE.
B pabore [19] nccinenoBanach
3a00J1eBaeMOCTh, BbI3BaHHas
COVID-19 B Bourorpaackoi
obnactu B mepuon ¢ 24.03.2020
no 18.10.2020. OTmeuaercsi, 4TO
BCE MAIIMEHTHI CO CMEpTETbHBI-
MU CITy4assMU MMEJT HECKOJIbKO
COITYTCTBYIOIINX  3a00JIeBaHUIA.
IIpy 5TOM <«B TIOIABISIIOILEM
OOJIBIIMHCTBE CJIyJaeB JIeTalhb-
Hble ucxoapl oT COVID-19 6bu1n
ACCOLIMMPOBAHBI ¢ 3a00JIcBaHMS-
MM CEepIACUYHO-COCYIUCTON CH-
cteMbl (65,3%) w Taronoruei
SHAOKPUHHOU UM CEPACYHO-CO-
cymuctoit  cucrembel  (21,1%)».
DTO KOppeaupyeT C POCTOM
CMEpPTHOCTU BCIIEACTBUE 00JIe3-

Tabauya 2 (Table 2)

CmeptHocth oT COVID-19 3a 2020 rop,
Deaths from COVID-19 in 2020

Yucmo Ob61iee yncino o
YMEpILUX OT YMEpILINX B o= ¥%| o o
COVID-19, TeueHne roa, § E% % § :5\“
YEJIOBEK YEJITOBEK z 5 o 5| & g 9:-
Peruon 8 - g g B 7| 3 gl
2E| EG 8528 552
SE| 5| 2019 | 202 |[S2E5E57
5} S S 2 =
== Ha 3)
5
Poccust 56271 | 144699 | 1798307 | 2138586 | 340279 42,5
Bosrorpanckasi obnactb 458 2448 32763 39410 6647 36,8

Hcmoynuk: cocTaBIeHO aBTOPOM Ha OCHOBe maHHbIX [10, 11, 12].
Source: compiled by the author based on the data [10, 11 and 12].
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Heil cucTeMbl KpOBOoOOpalle-
Hudg (cMm. puc. 6) B 2020 romy mo
cpaBHeHu1o ¢ 2019 rogom. B ot-
HOCUTEJIBHOM BBIPaXXEHUU POCT
Koa(dulLMeHTa CMEPTHOCTU CO-
craBun 22,2%. CuibHee BCEro
BBIPOC KO3(P(PUIIUEHT CMEPTHO-
¢t 1o Kiaccy «bonesnm opra-
HOB AbIXaHus» — Ha 25,7%. Poct
KO3(pPUILIMEHTOB CMEPTHOCTH 10
JAHHBIM TIpUYMHAM OBIT OTMe-
YyeH u B LejioM 1o Poccun.

B 2020 romy B Poccuu Obuin
JIBE BOJIHBI pOCTa 3a00JIeBa€MOCTH
or COVID-19. Tlepuonsl pa3Bu-
TUS 3TUX BOJH B PasHBIX PErHO-
Hax OTIMYaINCh. PaHbIle Bcex
sanuIeMusl 3aTpoHyja MOoCKBY:
MK 3a00JIeBAEMOCTH  TTPUTIICIICST
Ha Hauayio masi. B Boirorpaackoit
objacTu mepBasi BOJIHA Hayajuach
B cepelMHe amnpesisi U MpoaoJIKuy-
Jlach 10 KoHIA utofist. Clieayroimii
BCIUIECK 3200J1eBaéMOCTH MPOU30-
IIeJT B OKTAOpe M TIPOUIHICS IO
koHua 2020 roma. Bropas BomHa
COIPOBOXK/ANACh  yBeJIWUYEHUEM
yyciaa 3a00JIeBIIMX M YMEpPIIUX
0 CPaBHEHUIO C TEPBOM BOJIHOW
[19]. TIukoBble 3HAUYEHUS €Xecy-
TOYHO BBISIBIISIEMBIX 3a00JIeBIIX
BO BpeMsI BTOPOI BOJIHBI TTPEBBI-
IIaJIM TIPUMEPHO B TPU pas3a 4uc-
JI0 3a00JIEBIINX BO BpeMsI ITepPBOit
BoJIHbI. B Tabnuiie 3 mpuBeaeHbI
oTepaTUBHBIC JAHHBIC TT0 KOJH-
YECTBO YMEpIIMX B TEUCHUEC Me-
caua 1o  Bonrorpanckoir  o6ia-
ctu 3a 2019, 2020 u 2021 rompl.
B 1mgaTom cronOue TpuBeneHBI
WHIEKCHI, KOTOpHIe TTOKa3hIBAIOT
OTHOIIICHNE YMCIIa YMEPIINX B Te-

Tabauua 3 (Table 3)
OnepaTuBHbIE AaHHbIE MO YHCTy YMepmnx B Boarorpaackoii odnacti

(o0a moxna)
Operational data on the number of deaths in the Volgograd region
(both sexes)

Mecsnt Yucio ymepmnx, 4eloBeK Hupeke, %
2019 2020 2021 2020/2019 | 2021/2020
SIuBapb 3041 2934 3838 96,5 130,8
®deBpaib 2680 2 655 3165 99,1 119,2
Maprt 2847 2 643 3263 92,8 123,5
Aripenb 2834 2 793 3323 98,6 119,0
Maii 2924 3119 3237 106,7 103,8
WioHb 2608 2753 3145 105,6 114,2
Wionb 2693 3 566 3 883 132,4 108,9
ABryCT 2637 2813 4 543 106,7 161,5
CeHtsi0pb 2338 3220 4384 137,7 136,1
OKTs16pb 2912 4139 — 142,1 —
Hosi6pb 2634 4137 — 157,1 —
Jlexabpb 2704 4 342 - 160,6 -
Hcmounuk: cocTaBIeHO aBTOPOM Ha OCHOBE TaHHBIX [11]
Source: compiled by the author based on the data [11]
yeHue mecsua B 2020 romy K ymc- IIpoananu3upyemM  I1OJIOBO3-

JIy YMEPIIUX 32 aHAJIOTUYHBIN T1e-
puon B 2019 romy. BuagHo, uto 1o
arrpesis BKITIOUNTESIHO B PETHOHE
HaOIIOIAIOCh €XeMeCSYHOe CHU-
JKEHWE YMEpPIINX TI0 CPaBHEHUIO
¢ 2019 romom. OngHako yxe ¢ Ha-
YajioM TIEPBOM BOJHBI TTAaHAEMUH
Ha0momaeTcsT pocT CMEPTHOCTH:
B Mae — Ha 6,7%, utoHe — 5,6%,
nionne — 32,7%. Bo BpeMst BTOpoii
BOJTHBI TIPUPOCT YMCIIA YMEPIINX
ObUI CYIIECTBEHHO BHIIIE, Ha-
npumep, B JeKaOpe OH COCTaBMJI
60,6%. Taxum o0Opaszom, orepa-
TUBHBIC TaHHBIE TI0 YYeTy 4Ymcia
YMEpIIIX COTJIACYIOTCS C 0COOEH-
HOCTIMHU TIPOTEKaHUS TIaHIEeMUN
COVID-19.

pacTHoil Tpowib yMeplIuX B
Bonrorpaackoii obmacté OT Ko-
pOHABHMPYCHOM WHGEKIUH TI0
JmanHeiM ~ Poccrata.  OtmeTum,
4TO A0 BO3pacTta 35 JIeT 4YHuCIIo
YMEpIIUX TI0 TaHHOW TIpUYMHE
HeOonbioe. IIpu 3TOM  M30BI-
TOYHAsI CMEPTHOCTH OBLIa OTpHU-
nareabHoil. ITosToMy B TiepBylO
BO3PACTHYIO TPYINTY BKIIOUYCHBI
yMeplle B Bo3pacte mo 35 JeT;
WHTEepBaJl CJIEOYIONINX BO3PACT-
HBIX TIpynn coctaBuia 10 Jer.
HaubGonbiiee yuciio cmepreit ot
COVID-19 y MyXuuH OpUXOIUT-
Cs1 Ha BO3pacTHYyIO rpymmy 65—74
JIeT, a y XeHIInH — 75—84 Jer.
B 5THx ke BO3pacTHBIX KaTero-

Tabauua 4 (Table 4)

ITonoBo3pacthoii npodpuas ymepmux or COVID-19
Sex and age profile of those, who died from COVID-19

Bospacr, Yucao ymepmx or COVID-19, W30bITOYHAS cmeé)g;[;)crn, B 2020 roxy {‘l:;:n?::rplgngl; Sf‘;‘;‘;ﬂul;gi?::::g;
ner 4eJI0BeK 10 CPABHEHHIO C roJioM, 4eJoBeK cmepTHOCTH, %
MYKYHHbI | JKEHIIMHbI | 00a mosia | MYXYHMHbI | JKEHIIMHbI | 00a mojia | MYXYMHbI | JKEHIUMHbI | 00a moJja

0—34 11 6 17 -3 -7 —10 — — —
35—44 30 21 51 119 67 186 25,2 31,4 27,4
45—54 96 85 181 145 134 279 66,2 63,5 64,9
55—64 256 233 489 651 477 1128 39,3 48,9 43,3
65-74 383 360 743 1281 1036 2316 29,9 34,8 32,1
75—84 305 420 725 607 1084 1691 50,2 38,8 42,9
85+ 94 148 242 410 647 1057 22,9 22,9 22,9
Bcero 1175 1273 2448 3210 3438 6647 36.6 37.0 36.8
HcmoyHuk: cOCTaBIEHO aBTOPOM Ha OCHOBE JaHHBIX [10]

Source: compiled by the author based on the data [10]
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pusix HaOJtomaeTcss HauOOoJIblIast
U30BITOYHASI CMEPTHOCTb. JloJist
ymepiux or COVID-19 B u30bI-
TOYHON CMEPTHOCTH BBIllIE BCETro
B BO3pacTHOM HWHTepBayie 45—54
JET W cocTraBiuger 66,2% s
MyX4rH U 63,5% JUIa XKeHILIVH.
B MmeHbliIeii crenieHr u30bITOUHAs
CMEpPTHOCTb OOBSICHSIETCSI KOPO-
HaBUPYCHOI MHGeKLUeld B BO3-
pacTHbIX rpynnax 35—44 u 85+.

MOXHO OTMETUTb, YTO KEH-
muH yMmepio ot COVID-19
Oosible, yeM MyxkuuH. [Ipu aToM
o 75-JIeTHEro Bo3pacTa IepeBec
ObLI HAa CTOPOHE MYXKCKOTO Hace-
JieHusi. MToroBoe TpeBbIllIeHUE
yucaa yMeplIMX >KEeHIIUH Haj
MYXXUMHAMM MPOU30IILI0 Oiaro-
Japsi BO3pacTHBIM rpyIimnam oT 75
JIeT U crapiie. Takoe MoJIOBO3-
pacTHOe pacrpefeieHUue Jucia
yMEpILIMX OT KOPOHAaBUPYCHOM
UHGpEKIIUU 00YCIOBIEHO OCO-
OCHHOCTSIMM BO3PACTHOM CTPYK-
Typbl HacEeJEHUsI peruoHa.

YToObl OLIEHUTh WHTEHCUB-
HOCTb CMEPTHOCTM, BBI3BAHHOM
COVID-19 B pasiuyHbIX MO-
JIOBO3pPACTHBIX TIpyInax ObUIn
paccynTaHbl KO3(hGULIMEHTbI
cMmepTHOocTU. Ha puc. 7 nmokaza-
HBI BO3pacTHbIe KO3(PPUILIMEHTHI
CMEPTHOCTU BCJIEICTBHUE KOPO-
HaBupycHoii uHpekunu (AMC)
B paspe3e MYKUMHBI/XKEHILWHDI,
a takxe nojss AMC B Bo3pacT-
HOM KO3(h(GULIMEHTe CMEPTHO-
cTU OoT Bcex npuunH KAM.

YciaoBHbIE 0003HaYEeHUSI:
AMC — BospacTHble KO3(pdu-
IIUEHTHI CMEPTHOCTU OT KOpPOHa-
BUpPYCHOW MHpeKuuu, rae A —
Bo3pact (age); M — CMEpTHOCTb
(mortality); C — COVID-19.
KAM — ponss AMC B Bo3pacT-
HBIX KO3((ULIMEHTaX CMEPTHO-
CTH TI0 BCeM TIPpUYMHAM.

MHTEHCUBHOCTE  CMEPTHOCTH
or COVID-19 y MyX4yuH BbIlLIE,
yeM y keHIIMH. [1pn yBemmaeHnm
BO3pacTa 3TO pa3nyue eie 00Jb-
IIe ycwimBaeTcsa. B Bo3pacTHOM
rpyre 80—84 yeT ¢ HauBbICHIEH
MHTEHCUBHOCTBIO CMEPTHOCTH Y
myxkunH AMC paseH 9,8%o, a y
KeHIIMH — 5,2%0. B psime mccne-
JIOBaHUI Takke ObUI BBISIBIIEH 0O-
Jice BBICOKMI YPOBEHb CMEPTHOCTH
OT KOPOHABUPYCHOM WHQEKINN
Y MYKYMH TI0 CPaBHEHMIO C KEH-
mmHamu. Hammpumep, B padote [1]
oTMeYaeTcsl, 4To «MYKUMHBI IO
CPaBHEHUIO C JKEHIIMHAMH ITOTE-
psii Ha 45% OoIbIIIe JIeT XXU3HMU.
T'enmepHast pa3HMIIA B TTOTEPSTHHBIX
rofax MOTeHIINATbHOM KN3HU CBSI-
3aHa C IBYMST 3aKOHOMEPHOCTSIMMU:
Bo-TiepBhIX, oT COVID-19 ymupa-
€T OOJIbIIIe MYKYUH 1, BO-BTOPBIX,
MY>KUMHBI yMUPAIOT B 60J1ee MOJIO-
JIOM BO3pacTe».

OpHako, HECMOTpPsI Ha ToO,
YTO BO3pacCTHBIE KO3((PUIINEH-
Tbl cMepTHoctu oT COVID-19
Y MYXXYHMH OOJIbIIIe, YeM y KeH-
IONH  CcJIemyeT OTMETUTh, YTO
MaHAeMUs] oKa3aja CyIIeCTBeH-

HOe BIMSHUE W Ha CMEPTHOCTh
XeHIIMH. KopoHaBupycHass WH-
(bex1IsT BHOCUT CYIIECTBEHHBIN
BKJIaZ, B MHTEHCUBHOCTb CMEpT-
HOCTM B BO3PACTHBIX TpYIITax
oT 45 g0 75 JeT u cocTaBisieT
nopsinka 10—12% (cm. puc. 7).
Y MyX4WdH 3TOT BKJIad B TIPO-
IIECHTHOM COOTHOIIIEHNE HIDKe:
6—7% B BO3pacTe 45 NeT 1 BHILIE.

O6wass uM30bITOYHAsE CMepT-
HocThb B Bomrorpaackoir o06ia-
ctu 3a 2020 rom mo cpaBHEHMIO
¢ 2019 cocraBisgeT, Kak OBLIO
OTMEUYEHO BEIIIe, 6647 dYeIoBeK.
JaHHOe 3HAaUYeHWE HE YIUTHIBACT
JUHAMMKY BO3pacTHBIX K03 u-
IIMEHTOB CMEpPTHOCTH. B romsr
TIPE/IIICCTBYIONINE TTaHIEeMUN
CMEPTHOCTh BO BCEX BO3PACTHBIX
rpyTIiax B LIEJIOM CHMXKaach (CM.
puc. 5). KocBeHHO Ha CHUXeHUe
CMEPTHOCTA YKa3bIBaIOT TaKxXKe
orepaTUBHBIC JaHHBIE 3a TIep-
Bble ueTbipe Mecsia 2020 ropa:
KOJIMYECTBO  3apeTHCTPUPOBAH-
HBIX YMEpIINX OKa3ajiach MeHb-
1IIe, YeM 3a aHAJIOTUYHBIN ITepUOo.
npeaplayiiero roga (cM. Tabauia
3). B 2020 roay y My>K4uH U >K€H-
ILIMH cTapiie 45 JieT BO3pacTHhIE
K03 PULIMEHThl CMEPTHOCTU 3a-
METHO YBEJIMYWINUCH (CM. pHUC. 5).

B nanHoli pabote ObLia mpo-
BelleHa OlLIeHKa  M30bITOYHOM
CMEPTHOCTH C YYETOM ITWHAMUKHU
MMATWIETHUX BO3PACTHBIX KO3(]-
(puIMeHTOB CMEPTHOCTH BO Bpe-
MeHHOM wuHTepBajie ¢ 2015 mo
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—O— KeHummub
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Puc. 7. Bospactubie Koa(hdumeHTsl CMEPTHOCTH OT KOpOoHaBHpYCHO# mH(pekmun 3a 2020 rox no Boarorpaackoii
obaactn (AMC), %o u nona AMC B Bo3pacTHbIX KO3(purenTax cMepTHocTH o BeeM npuunHam (KAM), %.

Hcmounuk: paccuuTaHO aBTOPOM Ha OCHOBE JaHHBIX [10].

Fig. 7. Age-specific mortality rates from coronavirus infection in 2020 for the Volgograd region (AMC: A — age;
M — mortality; C — COVID-19), %o and the share of AMC in age-specific mortality rates for all causes (CAM), %.

Source: calculated by the author based on the data [10].
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Tabauua 5 (Table 5)

Pe3yJIl>TaTl)l OLICHKH H30bITOYHOM CMEPTHOCTH C YY€TOM JUHAMHUKH BO3PACTHBIX KOBd)(bH[[I/IeHTOB CMEPTHOCTH O Bou-

TOrpajcKoii 00J1acTH

Results of excess mortality assessment taking into account the dynamics of age-specific mortality rates in the
Volgograd region

Bospacr IIporno3 uncaa ymepumux B 2020 rony Ha ocHOBe Pa3nuna mMexay npor{Ho3HbiM YucjioM ymepmmx B 2020
ner ’ CpeJHero TemMna pocta m,, YejJoBeK roay u akTnyeckum yuciom ymepuux B 2019, yenoBek
MYKYHHbI JKEHIIHMHbI oba mosa MYKYMHbBI JKEHIMHbI oba mosa

0—34 586 247 833 71 21 92

3544 1073 364 1437 151 85 236
45—-54 1577 628 2205 206 146 352
55—64 3294 1420 4714 806 555 1361
65-74 4154 2814 6968 1095 934 2029
75—84 3494 5561 9055 889 1411 2300
85+ 1596 5236 6832 416 582 998
Bcero 15774 16270 32044 3634 3734 7368

Hcmounuk: cOCTaBICHO aBTOPOM Ha OCHOBE JaHHBIX [10]
Source: compiled by the author based on the data [10]

2019 ron. B manbHedum u30bI-
TOUYHYIO CMEPTHOCTb, OLIEHEHHYIO
Ha OCHOBE JMHAMUKU BO3PACTHBIX
KO3 PUIIMEHTOB ~ CMEPTHOCTH,
Oy/leM Ha3blBaTh MOTEHLIMATbHON
U30BITOYHOU cMepTHOCTHIO. B Ta-
Oonuue 5 TpUBENeHbl Pe3y/IbTaThl
OLIEHKM JJAHHOTO TOKa3aTeJsl.

HMToroBbie pesynbTaThl cCle-
nyiome. Ecam Obl TeHAeHINU
B JIWHAMHWKE WHTCHCHUBHOCTHU
CMEPTHOCTU COXPaHWUJIUCH Obl U
B 2020 romy, To oOlllee Koau4e-
CcTBO ymepuiux 1o Bosrorpanu-
CKOW 00JIaCTM COCTaBWJIO Obl
32044 yenosek. Takum oO6pa3zom,
N30BITOYHYIO CMEPTHOCTh MOXK-
HO OLIEHUTh B 7368 ueoBek.
Hons ymepumx ot COVID-19
B MOTEHUMAJbHOU WN30BLITOYHONI
cMepTHOCTH paBHa 33,2%.

CpaBHeHUE BO3PaCTHOTO TPo-
¢uns moreHIMaNbHONM M30BITOY-
HOI CMEPTHOCTHU ¢ (PaKTUUeCKOM
(Tabnuua 4) mokasbIBaeT, YTO /10
65-71€THEr0 BO3pacTa IoTepu Ha-
ceJIeHUsI OKa3aJlucCh ropasio Cy-
1LIECTBEHHEU, YeM 3TO CJelyeT U3
(hakTHUEecKOro  pacrnpeaeneHus
U30BITOYHOU cMepTHOCTU. [laH-
HbIi (pakT OOyCJIOBJIEH TeM, YTO
CMEPTHOCTb CHMXajlachb MpexIe
BCEro0 y HaceJeHUusd TpYyIaoCIo-
COOHOTro BO3pacTa.

Ha MOMeHT moAroTroBku cra-
TbU (nekadbpb 2021) Poccust nepe-
JKMBAeT YETBEPTYIO BOJHY 3a00-
JIEBAEMOCTU OT KOPOHABUPYCHOM
nHpekuu. OHa XapakTepusy-
eTcsi 0ojiee BBICOKMM YPOBHEM
3a00JIeBa€MOCTH, TSKEJIBIM TPO-

TeKaHWeM OOJIe3HU M BBICOKOU
cMepTHOCThI0. OUeBUIHO, UTO 3a
2021 rom ypoBE€Hb CMEPTHOCTU
BCIIEZICTBHE TAHICMUM OKaXKeT-
ca Boire, yem B 2020 romy. Ha
OCHOBE OTICPAaTUBHBIX JTaHHBIX
yugeta cMepTeil, TIpUBEICHHBIX
B Tabimie 3, MOXHO OIIEHUTH
CKOJIbKO ympeT 1o Bousrorpan-
ckoii obnactu B 2021 roay. Ilo-
CJie/ITHUE TaHHbIE — 3a CeHTSOPb.
Ecnmu  mipenmonoXuTh, 4YTO B
ocTaBllIMecs J0 KOHIA rona Tpu
MecsdIla YMCICHHOCTh YMEePIIUX
OyneT exXxeMecsiluHO (pUKCcupo-
BaThCcsl Ha YPOBHE CEHTSIOPSI, TO
obuee yucio ymepiuux 3a 2021
ron coctaBut 45933. D10 3Ha-
YeHHNe CYIIECTBEHHO BBIIIE, YeM
B 2020 romy, B KOTOpPOM OBILIO
yureHo 39410 ymepiuux. B yc-
JIOBUSTX CHIDKEHUS POKIaeMOCTH
U TIPOJOJIKALIEHCS MUTrpamu-
OHHOI yObIM B Bosrorpaackoi
00J1aCTH MOJIyYuTCs aemorpadpu-
YECKUI KPU3UC COMOCTABUMBIN C
KPU3UCOM, KOTOpPbI ObLT B 90-e
ToJibl TIPOIILJIOTO CTOJIETHSI.

3aknroveHune

B pesynabTare gaHHOro uccie-
JIOBaHUSI OBbUIO BBISIBJIGHO, 4TO
CYLLECTBEHHOM POCT uuciaa ymep-
mmx B Bosrorpanckoiit obiactu B
nepyuoa MaHAEMUU OObSICHSIETCS
Poccratom B KayecTBe NMPUYMHBI
KOPOHaBUPYCHOW uHpeKmen
ToibKo Ha 33,2%. EcrecTBeHHBIM
00pa3oM BO3HMKAET BOIIPOC: YeM
OOBSICHUTL OCTajibHble 2/3 cMep-

Teii? Benp o0 Havama maHaeMHUU
ToKa3aTeI CMEPTHOCTH CHIDKA-
mmck. B 2020 romy mMmeer MmecTo
3HAUYNUTENIGHOM POCT CMEPTHOCTH
10 TaKMM KjlaccaM Kak O0oJIe3HU
CUCTEMbI KPOBOOOpalleHust U 60-
JIE3HU OpraHoB JbIXxaHus. B psine
WCCIeIOBAaHMIT OTMEUYaeTCsl, UTO
yMepIIime 0T KOpOHABUPYCHOM MH-
(bex1My 4acTo MUMEIT COITYTCTBY-
folnre 3a00JIeBaHMS, CBI3aHHBIC C
CEPACYHO-COCYANCTON CUCTEMOIA,
XPOHUYECKNUMU OOJIE3HSIMHN HITK-
HUX IbIXaTeIbHbBIX ITyTeit [19, 20].
Takum oOpa3oM, BO3MOXKHOI
MIPUYMHON aHAJTM3NPYEMOTO He-
COOTBETCTBUST SIBIIAETCST HeTIpa-
BWIBHBI y4eT CMEPTHOCTH OT
KOpPOHABUPYCHOM WHDEKIINN.
Hpyrum  (akTopoM yBeJIUYEHUS
CMEPTHOCTH B TIEPHOJ TaHIEMUN
MOXeT OBITh CHIDKEHHNE KauecTBa
MEIWIINHCKOTO  OOCITy>KMBaHUSI.
IIpown3soriuia iepeopreHTaIs pa-
OOTBI MEIUIIMHCKUX YUIPEKICHUIA
Ha JieueHWe TIALMEeHTOB C KOpPO-
HaBUpYCHOW WHbeEKLNeH, yBeau-
YMIach Harpyska Ha CKOPYIO Me-
JTULIMHCKYI0 momolllb. HaunbGosee
YYBCTBUTEIHLHBIMH K KAUeCTBY Me-
TUIIMHCKUX YCITYT SIBJISIIOTCS JTIOIM
MPEeKJIOHHOTo Bo3pacTta. B Tabnu-
e 4 TIpPUBEICHO TTOJIOBO3PACTHOE
pacrmpesiesieHre IO YMEPIITUX OT
COVID-19 B U30bITOYHOIT cMepT-
HocTu. B Bo3pactHoI1 rpymme 85+
JAHHBIN TTOKa3aTellb MMeeT Hau-
MeHBIIIee 3HAUEHWE M COCTaBIISICT
22,9%, 4TO B HEKOTOPOI CTENEeHU
TTOATBEPKIACT CACTaHHOE BEIIIIe
TIPEIITOIOXKEHHE.
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[oHeuKMI HaunoHanbHbIN yHUBEpPCUTET, [oHeLuK,
HoHeukas HapogHasa Pecnybnvika

MupoBble TeHOeHUUn anddepeHumaymmn

AoxoaoB HaceJieHUus

Lleas uccaedosanusi. Boisigaenue mupogoix meHoeHYull HepageHcmea 6
pacnpedeneruu 0oxo0006 Haceaenusi. B coomeemcmeuu c yeavto, nocmas-
Jenbl caedyowgue 3a0ayu: 1) uzyuumo cospemerHbie MedcOyHapooHble
uccaedo8anusl, 8 KOMOPLIX PAcCMampueaemcs npooaema HepageHcmea
pacnpedenenusi 00x0006 HaceneHus; 2) oueHums ouggepeHuuayuro 0o-
X0006 HaceaeHUst Ha 2A00GAbHOM U PeUOHANBHOM YPOBHSX; 3) Ha OCHOGe
undercoe ncunu u Tetina npoanairusuposams OUHAMUKY HepABEHCMEA
Hacenenuss no 00xo0am 6HYmpu u Mexcoy CmpaHamu mupa.
Mamepuaavt u memoodst. B npoyecce nodeomosxu cmamou agmo-
POM UCNOAb308AHBI OAHHBIE MENCOYHAPOOHBIX 00KAAO08 U OMH4emos,
aHarumudeckue cmamucmu4eckue Mamepuanbl, Hay4Hole mpyobl
pocculickux u 3apyoedcHbix yueHvix. B pabome 6viau ucnoav3oeamul
HayuHble Memoobl NOZHAHUSA: AHAAU3 (0151 OUEHKU USMEHeHUsl NOKA3a-
meseti d0X00H020 HepaseHcmea HaceaeHus), cunmes (045 onpedene-
HUSL 83AUMOCBSI3U MEICCMPAH08020 U BHYMPUCMPAHOB020 HEPABEHCME
HaceneHus no doxodam), epaghuyeckuti (045 nOCmMpoerus 2paghurkos,
OMPadNCAOuUX OUHAMUKY U3MEHEHUs pacnpedeneHuss HAYUOHAAbHO20
doxoda u akmueog cpedu Hacenerus, Koagpuyuenma Jxcuru, un-
dexca Teiina). Ykazannvie memoosi n03604UAU BbISGUMb MACUMAObL
u menoenyuu ouggeperyuayuu 00x0008 HaACeNeHUS 6 MUpe.
Pesyavmamuir. bvina uccaedosana npobaema HepasHOMepHOCMU
pacnpedeneruss 00x0008 HaceneHus. YCmaHo6aeHo, 4mo 00X0OHOe

Hepasencmeo CyujeCmeeHHo OMmAu1aemcs: mMexcoy pecuoHamu mupda,
a ypoGeHb HepageHcmea HaceneHus no 00X00am GHYMpU CMpaH
3HAYUMENbHO Gblllie, YeM YPOGeHb HePAGeHCMEa Medcdy CMpaHa-
mu. Jana oyenka mekyueeo cOCMosiHUA U Gbla6AeHbl MeHOeHYUuU
Jugppeperyuayuu 00x0006 HaceneHus 6 mMupe Ha OCHOGe UHOeKca
Jicunu u unoexca Tetina.

3axarouenue. Ycmarnoeaeno, umo npobaema Jugppeperyuayuu
00x0006 Haceaenus HAXO00UMCs 8 YeHmpe GHUMAHUS KAK HAYYHO20
coobuecmea, maxk u MeicoyHapoOOHbIX OPeAHU3AUUU, A UMEHHO:
Opeanuzayuu Obsedunennvix Hayui, Opeanusayuu 5KOHOMUHECK020
compydnuuecmea u paseumus, Bcemuproeo 6anka, Oxcgham. Ypo-
6eHb Jughhepenyuayuu HaceseHus no 00X00am mexncdy pecuoHamu
mupa cyuwecmeenHo omauvaemces. Macumaosl e106a16H020 00X00-
HO20 HEPABeHCMBa HaceAeHUsl Ha OAHHbIL MOMEHM 00CMUuAU YPOGHSL,
Komopulll Habaoancs npu pacyeeme 3anacHo20 UMNEPUAAU3MA.
C nomowvio undexcoe Jcunu u Tetina 66110 6bI364€HO, YMO HYMPU-
CMPAHOB0e HePABEeHCMBO CYW,eCMBEHHO DoabULe, HeM MEeNCCMPAH080e
Hepasencmeo HaceaeHuss no 00X00aM.

Karouesvie caosa: 00xo0vl nacenenus; HepaseHcmeo 6 pacnpede-

AeHuu 00x0008; dughgpeperyuayus 00x0008; MUpO8aAsi SKOHOMUKA,
nokasamenu 00X00H020 HePAGEHCMEA.
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Global Trends in Differentiation

of Population Income

Purpose of the study. Ildentification of global trends in inequality
in the distribution of the population income. In accordance with the
goal, the following tasks are set: 1) to examine current international
research that addresses the problem of income distribution inequality
of the population; 2) assess the differentiation of the population income
at the global and regional levels; 3) on the basis of the Gini and
Theil indexes, to analyze the dynamics of income inequality of the
population within and between countries of the world.

Materials and methods. In the process of preparing the article, the
author used data from international reports, analytical statistical
materials, scientific works of Russian and foreign scientists. The
scientific methods of cognition were used in the work: analysis (to
assess changes in indicators of income inequality of the population),
synthesis (to determine the relationship between inter-country and
intra-country income inequalities of the population), graphical (to
build graphs that reflect the dynamics of changes in the distribution
of national income and assets among the population, Gini coefficient,
Theil index). These methods made it possible to identify the scale and
trends in the differentiation of the population income in the world.
Results. The problem of uneven distribution of the population income
was investigated. It has been established that inequality in the

population income differs significantly between regions of the world,
and the level of inequality of the population in terms of income
within countries is much higher than the level of inequality between
countries. An assessment of the current state is given and trends in
the differentiation of the population income in the world based on
the Gini index and the Theil index are revealed.

Conclusion. It has been established that the problem of income
differentiation of the population is in the focus of attention of both
the scientific community and international organizations, namely:
the United Nations, the Organization for Economic Cooperation and
Development, the World Bank, Oxfam. The level of differentiation
of the population by income between regions of the world differs
significantly. The scale of global income inequality of the population
now has reached the level that was observed during the heyday of
Western imperialism. With the help of the Gini and Theil indexes,
it was revealed that intra-country inequality is significantly greater
than the inter-country income inequality of the population.

Keywords: income of the population; inequality in income distribution;
income differentiation; world economy; indicators of income
inequality.
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BBeaeHune

HduddepeHumanys TOXOHOB
HaceJeHusl MpeacTaBisieT cobOoi
OIHYy U3 KJIOUYEBBIX IMpoOJeM
pacnpeneuTeNIbHbIX  OTHOILIe-
Huil. Okcneptsl JlabopaTtopun
MMPOBOTO HEpaBEHCTBa IloJjara-
0T, 4TO TIpO3payHasi, HamaExKHas
U OTKpbITasi MHMOpMaIIUs O He-
pPaBEHCTBE JIOXOJOB HaceJeHUs
SABJISIETCS  TJI00QJIbHBIM  OOlIIE-
ctBeHHBIM Omarom [1]. Crhemo-
BaTeJbHO, OOBEKTMBHASI OLIEHKA
TaKUX CTATUCTUYECKUX HTAHHBIX
UMeeT TPUHUUMUATBLHO BaXKHOE
3HAYCHWE IS PeTYIMPOBAHUS
nuddepeHIMau 10X0I0B Ha-
CeJIeHUS Ha Pa3TNIHBIX YPOBHSIX
XO3SCTBOBAHUSI.

B mocnemHme rombl B paMKax
Hay4YHOIO COOOIIECTBA BBIILIO
HECKOJIBKO KPYMHBIX paboT, TT0-
CBSILIEHHBIX MPpoOJieMe HepaBeH-
CTBa B pacIipefeieHUN JT0XO0B:
T. ITuxkertu «Kammtan B XXI
Beke» (2013 r.), Ix. Cruraui
«Ilena HepaBeHcTBa. Yem pac-
cjloeHue OOlIecTBa  YrpoxaeTr
Hamremy Oyamymemy» (2015 1.),
b. Munanosuy «I'obanbHOE He-
pPaBEHCTBO: HOBBIM TMOIXOM ISt
snoxu riaobanuzauuu» (2017 r.),
D. ArkmHcoH <«HepaBeHcTBO:
Kak ¢ HUM ObITh?» (2018 T.).

DpaHiry3ckuit 9KOHOMMUCT
T. TlukeTTn Ha OCHOBE aHaIu3a
CTaTUCTUYECKUX HaHHBIX O PO-
CTe KOHIICHTpalluM OOTaTCTBa
B EBpone n CIIA, HaumHasi ¢
XVIII B., npuien K BbIBOLY,
YTO B HACTOsIIEe BpeMs YMECT-
HO TOBOPUTH O «ITIOTOMCTBEHHOM
KanuTaJu3Me», Korjga 0orarcTBo
KOHIICHTPUPYETCST B OTHUX PyKax
U B OCHOBHOM IIepeiaercsl Mo
HacJIe[ICTBY, a He MpuoOpeTaeTcs
TPYAOM WJIU 3aciayramu [2].

Jlaypear HobGeneBckoit mpe-
mvun  Ix. Crurmuun B pabote
«Ilena HepaBeHcTBa. Yem pacciio-
€HUe OOILECTBa YIPOXKaeT HallleMy
OymylieMy» akKIEHTUPOBaJ BHU-
MaHMe Ha yrpo3aX, KOTOpbIe HeCeT
Yype3MepHOe HEepaBeHCTBO B J0O-
xonax. OH MOMYEPKHYJI, UTO «He-
PaBEHCTBO TOCTUTJIO TOW CTalnH,
Ha KOTOPOIl OHO TiepecTaso ObITh
3¢ (EeKTUBHBIM 1 MPeBpaTUIOCh B
CEPbE3HYIO TTOMEXY ISl 9KOHOMU-
yeckoro passutus» [3, c. 13].

CepOcKO-aMepUKaHCKUI 9KO-
HomucTt b. Munanosuu B pabote

«I'mobajibHOE HEPaBEHCTBO: HO-
BBII TTOAXO IJIsT TIOXU IJI00aIu-
3allMd» OTMEYaeT, YTO B Hayaje
XXI B. rino6aabHOE HEPABEHCTBO
B J0XOAaX MEXIy JIOJbMU He
TOJIBKO YBEJIMYMJIOCH B MacllTa-
0ax, MO CpaBHEHMUIO C TOKaza-
TeasaMu Oosee dem 150-neTHeit
JABHOCTU, HO U TIOJHOCTbIO U3-
MEHUJIACh ero CTPYKTypa: U3 He-
paBeHCTBa, MPUMEPHO B paBHOM
Mepe OmpenessieMOro pa3anyusi-
MM B KJIACCOBOM NMPUHAMLIECKHO-
CTU M CTpaHe IMPOXUBAaHUSI, OHO
MpeBpaTUJIOCh B HEPaBEHCTBO,
orpeneaseMoe  MCKIIOUMTEIbHO
cTpaHoOl npoxkuBaHus [4].

B pabore D. AtkuHcona «He-
PaBEHCTBO: KaK C HUM OBITh?»
OCHOBHOE€  BHUMaHMWE  ObUIO
yIeJeHO pelIeHUIO0 3aJauu I10
YMEHBIIIEHUI0O HEepaBeHCTBA B
pacnpeiesieHun T0XOA0B, KOTO-
poe B HacTosdllee BpeMs Ipuod-
pelio HeBepOSTHBIE MacIITaObl
[5]. OcHoBHBIMM (pakTOpaMU
YBEJIMUEHUSI JTOXOJHOTO Hepa-
BEHCTBA, C TOYKHU 3PEHUST YICHO-
ro, SIBJISIIOTCS: TE€XHOJOIMYECKUe
U3MEHEHMS, YBEJIMUYEHUE CEKTO-
pa (GUHAHCOBBIX YCIyT, TIJI00a-
JU3alusl, U3BMEHEHUsT B HOpMax
OILJIaThl TpyJa, ocjabieHue posu
MpodCcor030B, CBOPAYNBAHUE TTO-
JIMTUKU TIepepacipeacaeHus 10-
xonoB. HecMoTpst Ha Jo0CcTaTOYHO
0O0JIbIIOI 00BEM HAYYHBIX UCCIe-
JOBaHUI 110 JaHHOU mpobieMe,
CHCTEMHasl OlLIEHKa MaclluTaboB
U TeHIeHLui auddepeHuraumn
JIOXOJ0B HaceJieHUsl B MUpEe OT-
CYTCTBYeT.

B nanHoii pabore npennara-
€TCS1 BBISIBUTH MMPOBBIC TEHIEH-
LIMM HepaBeHCTBa B pacnpenesie-
HUU JOXOIO0B HACEJICHUS.

OcHOBHas YacTb

ITpoGiaema HEpPaBHOMEPHO-
CTH pACIIpeNie/IeHNsI JTOXOIO0B Ha-
XOAUTCS B LIEHTPE BHUMAaHUS HE
TOJILKO HAy4yHOIo COOOIIIEeCTBa,
HO M MEXAyHApOIHbIX OpraHu-
3aluid. Psim MeXXayHapomaHbIX Ha-
YYHO-CTAaTUCTUYECKUX  TPOEKTOB
MOCBSIIEH Tpo0sieMe HepaBeH-
CTBa JOXOIOB B Mupe: Muposas
0aza JaHHBIX HEPaBHOMEPHOCTHU
pacrnipeneneHus npoxomoB OOH
(United Nations World Income
Inequality Database); baza maH-
HBIX pacripefe/icHUs JIOXOIOB,

(opmupyemass ODCP (OECD
Income Distribution Database);
cratuctuka BcemupHoro OaHka
(World Bank PovcalNet) o Hace-
JIEHWU, KOTOPOE XXUBET B HUILIETE;
JlaGoparopusi MUPOBOIro HEpaBEH-
ctBa (World Inequality Lab, WIL).

BrllenepeynciaeHHbIE  MEX-
JyHApOAHbIE OpraHMU3alu Bbl-
MyCTWIM  CEepUI0  TOKJIANOB,
MOCBSILIEHHBIX Tpo0JeMe MUPO-

BOTO HEpaBeHCTBA — €ro mac-
mrabaMm,  pasauyusIM  MeXAy
CTpaHaMM, TEHACHLMSIM, Hera-

TUBHBIM TIOCJICACTBUSIM pacTy-
1IIEr0 HepaBeHCTBA U pa3pabOTKe
pPEKOMEHIAIINI 110 YIIPaBICHUIO
M. Cpeay HUX: JOKJIAN Helpa-
BUTEIILCTBEHHOM HEeKOMMeEP-
yeckoii  opraHuzauuu  Oxfam
International «DKoHOMMKaA I
1 %. Kak npuBwierni 4 BIacThb
B DKOHOMHMKE TIPUBOIST K paau-
KaJbHOMY HEpaBeHCTBY U Kak
3TO MOXHO OCTAaHOBUTH»; JOKJIAJ
Bcemupnoro 6aHka «begHoCTh U
BceoOl1Iee mpolBeTaHue: 0opnda
C HEpaBEHCTBOM»; €XeroaHble
nokianel Credit Suisse o pacrpe-
JIeJeHUM MUPOBOro OOraTrcTBa;
Jokimagkl 0 MHUPOBOM HepaBeH-
ctBe (World Inequality Report
2018; World Inequality Report
2022), BeimyiuieHHbIe JlabopaTto-
pUeil MUPOBOTO HepaBEHCTBA.

Htorom pa6otsl 109-i1 MOHB-
CKolf ceccum MeXITyHapOTHOM
KoHdepeHuu tpyna ot 2021 r.
cran IV pgoknan «HepaBeHcTBO
n chepa tpyna» [6]. Ha ocHo-
Be TIPEICTaBJICHHOTO B IOKJIAZe
r100aabHOIO  0030pa  JAaHHBIX
W pe3yJbTaTOB WCCIeIOBaHUN
MOKHO OTMETHUTH Clieaylollee:

a) YpoBeHb HepaBeHCTBA JO-
XOJIOB pa3jnyeH BHYTPM CTpaH U
JOCTUTaeT MaKCMMyMa B HEKO-
TOPBIX PA3BUBAIOIIMXCS CTpaHax
[71;

0) JlatuHckasg Amepuka U
Adpuka SIBISIIOTCSI IBYMSI peru-
OHaMHM MHUpPa C CaMbIM BBICOKUM
YPOBHEM JOXOTHOTO HepaBeH-
ctBa [8; 9; 10];

B) ¢ 1980-x romoB m0XoaHOE
HepaBEeHCTBO YBEJIMYMUIOCH B OOJIb-
IIMHCTBE CTpaH MUpa, OCOOEHHO B
CTpaHaxX C BBHICOKMM YPOBHEM JIO-
xona [11]. HepaBeHcTBO B moxomax
3a 1990—2015 rr. yBeIMuMIoCh B
77 u3 140 ctpaH [12];

r) B OOJBLIMHCTBE CTpaH C
BBICOKMM YPOBHEM JTOXOIOB TCH-
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JIEHIMs K TIOBBIIIEHUIO YPOBHS
JIOXOTHOTO HEpaBEeHCTBAa COIPO-
BOXIAJlaCh CHIDKCHWEM  JOJU
cpeaHero kiacca [13].

OmHUM M3 KPYITHEHIINX TIPO-
eKTOB, paboTamlluM Han IIpo-
OJeMOli HepaBEHCTBAa B MMUpE,
sapisieTcs JlabopaTopusi MUPOBO-
ro HepaBeHcTBa. [IpoekT oObe-
nuHset cBoiire 100 ucciaenosare-
Jieit uz donee 70 cTpaH, KOTOpbIe
(dopmupyror MupoBylo  0a3y
JAHHBIX O OOraTCTBE M JOXOIAX.

B «Jloxiiame o HepaBeHCTBe
B mupe 2022» (World Inequality
Report 2022) JlaGopaTopueit Mu-
pOBOro HepaBeHCTBa JaH 0000-
LIEHHBINA 0030p MEXIyHApOIHON!
HCCIIEIOBATEILCKOM  AeATEITbHO-
CTU TI0 OTCJIEXMBAHUIO TJI00ATb-
HOTO JIOXOXHOTO HepaBeHCTBa
HaceneHus [14]. JlaHHble cBUIE-
TEJTBLCTBYIOT O TOM, UTO:

1) B Hacmoswee epems cyuje-
cmeyem — 02POMHOe  HepaseHcmeo
8 YposHsx doxoda u bocamcmea 6
Mmupe. B viccenoBaHnM HaceleHUe
MMpa paszaesieHO Ha TpU TPyIl-
Mbl TI0 YPOBHIO J0X0A0B (puc. 1):
nepBasi — HaceJeHUe ¢ HU3KUMU
noxomamu (50%); BTOpast — Ha-
CeJIEHWe CO CPEeOHUMMHU IOXOIaMU
(40%); TpeTbst — HaceJIeHNE C BbI-
cokumu goxomamu (10%).

B nmanHOi1 cxeme pacmpenerie-
HUsS MupoBoro goxoma B 2021 r.
OIIMH YeJIOBEK M3 TPYIIIBI Hacese-
HUSI C BBICOKMMU JOXOAaMU I1O-
JydaeT B cpeaHeM 122 100 mos.
CIIA (umu 87 200 eBpo) B rom,
a TIpeICTaBUTENb TPYIIIBI Hace-
JIEHMSI ¢ HU3KUMM JoXodamMu — 3
920 nonn. CIOA (unu 2 800 eBpo)
B roa. 'omoBoil qoxon cpemHecTa-
THYECKOTO B3POCIIOTO TpakIaH!-
Ha (pacCUMTaHHBIA TIO TAPUTETY
MOKYIaTeJIbHOM  COCOOHOCTH)
cocraun 23 380 momn. CILA
(mm 16 700 eBpo), a cpemHMit
pasMmep cbepexenuii moctur 102
600 momn. CILA (72 900 eBpo).

3a 5TUMM CpegHMMU I10Ka3a-
TEJISIMU CKPBIBACTCST IOXOTHOE He-
PaBEHCTBO KaK MEXTy CTpaHaMH,
TaK YU BHYTPU CTpaHbl (puc. 2).

B 2021 r. rpynma Hacene-
HUS MUpa ¢ HA3KUMU JOXOZaMU
(50%, vmu okoio 2,5 Mipad Yel.)
noJiydajia Bcero 8,5% MupoBoro
noxona u Binazgena 2% akTUBOB, a
TpyTIIIa HaceJeHUST MUpa C BBICO-
kumu goxoxamu (10%, wim 517
MJIH 4Yes.) moiyduna 52% Bcex

10%

40%

50%

B nepBas rpynmna — HaceneHune ¢ HU3KUMMU L0X0AaMM

[ BTOpaA rpynmna — HacesieHne co cpeHMMM JoX0oAamMn

H TpeTbA rpynna — HaceneHune € BbICOKMMU A0X04aMKN

Puc. 1. I'pynnbl HaceJieHUs MHPA MO YPOBHIO 10X0/0B
Fig. 1. Groups of the world’s population by income level
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Clrpynna HaceneHus ¢ HM3Kkumu goxogamu (50 %)

M rpynna HaceneHus co cpegHumm goxogamu (40 %)

M rpynna HaceneHus ¢ BbICOKMMM goxogamm (10 %)

Puc. 2. I'nodanbHoe HEPaBEHCTBO B YPOBHSAX J0X0/a M AKTHBOB HACEJIEHHS B
2021 r. [14]

Fig. 2. Global income and asset inequality in 2021 [14]

JOXONOB U Biamena 76% Bcex
aKTUBOB (IO TMApHUTETy ITOKYIIa-
TeJlIbCKOU crnocobHocTu). Heob-
XOIUMO OTMETHTH, UTO BJIaIeIhb-
IIbI CaMbIX OOJIBIIIMX AKTHBOB HE
BCeTaa BBICTYITAIOT TOJyYaTeIIsI-
MU MaKCUMaJIbHBIX JOXOI0B.
I'moGanbHOEe HEpaBeHCTBO B
071arocoCTOSIHUM  (MMYILLIECTBEH-
HO€ HEepaBEHCTBO) IPOSIBISIETCS
enié cujabHee, YeM JTOXOAHOE He-
paBeHcTtBOo. B 2021 r. Ha rpyI-
Iy HaceJeHUs MHUpa C HU3KUMU
noxonamu (50%) mnpuxoaunoch
TOJNBKO 2% aKTHUBOB, a Ha IPYII-
Iy HaceJIeHUsT MUpPa C BEICOKUMU
noxonamu (10%) — 76% axTtuBoB
B mupe. Tak, B cpeagHeM B3poOC-
JIBI YeJI0BEK M3 IPYIIIbI Hacelle-

HUS ¢ HU3KUMU goxonamu (50%)
Bnageet 4 100 gonn. CIHA (unm
2 900 eBpo), a mpeacTaBUTENDb,
BXOJSIIIMIA B TPYIIy HaceJeHUs
¢ BbicoknMmu poxomamu (10%),
prageer 771 300 monn. CIHA
(mm 550 900 eBpo).

2) bBauxcruit Bocmok u Ce-
eéepHas Agppuxka — peeuon mupa,
KOmopblii Xapakmepuzyemcs: Hau-
bonee @vlCOKUM nokazamenem 00-
X0OH020 HepaseHcmea HaceneHus,
a 6 FEepone damnbie noxasamenu
camote Huskue. Ha puc. 3 moxka-
3aHBl YPOBHM HEPaBEHCTBA B IIO-
XOJaX HaceJIeHUsI MEeXIy peruo-
Hamu mupa B 2021 r.

YpoBeHb JIOXOAHOrO Hepa-
BEHCTBA HAcCEJICHUs 3HAYUTEIIb-
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HO OTJIMYaeTCs MeXIy perrmoHa-
mu mMupa. Tak, B EBporie 1oxoabl
TPYMITBI HaceJIeH!sI MUpa ¢ HU3-
kuMu goxoxamu (50%) u BbICO-
kv goxomamu (10%) coctas-
JIFAI0T, COOTBETCTBEHHO, 19% u
36% HaIMOHAJILHOTO IOXOMA.
B 10 Bpems kak B biamxkHem Boc-
Toke n CeBepHoli Adpuke, Ha
TPYIIIY HaceJeHUs MUpa C HU3-
kumu poxomamu (50%) u rpyriny
HaceJieHUsT MHupa C BBICOKMMU
moxomamu  (10%) mipuxomuTcH,
COOTBETCTBEHHO, 9% u 58% Ha-
IIMOHAJILHOTO JTOXOMa.

B npyrux peruoHax mupa mMo-
JIeTW  paclipeficieHUs JTOXOIOB
cpedy HaceJeHUs pas3IuyaroTcs.
B Bocrounoit Asnm, CeBepHoii
Asun, Poccuu u lleHTpaib-
HOM A3uUM Ha TpyIIy Hacele-
HUSI MUpaA C HU3KUMU JOXOAaMU
(50%) mnpuxommTcs, COOTBET-
cTtBeHHO, 14%, 13% n 15 %, a Ha
TPYIITy HAaCeJCHUS MHUpa C BBICO-
kumu poxonamu (10%), coorBet-
cTtBeHHO, 43%, 46% wn 47% BCcero
HallMOHAa/IbHOTO noxona B 2021 r.

B 1OxHoit u IOro-Boctou-
Hoi Aszuu, JlaTuHCcKOil AMepu-
ke u CrpaHax AQpuUKM K IOTY
ot Caxapel Ha TpymIly Hacese-
HUS MUpa ¢ HA3KUMU JOXOZaMU
(50%) mnpuxomuTcsl, COOTBET-
ctBeHHO, 12%, 10% n 9%, a Ha
TPYIIIY HaceJeHUs] MUpa C BBICO-
knmu goxogamu (10%), cooTBeT-
CTBEeHHO, 55%, 55% wn 56% Bcero
HalMoHa/bHOTO noxona B 2021 r.

3) Ilokazamenvb HAUUOHAALHO-
20 00x00a Ha Oyuly HaceaeHus He
006eKMUBHO  Ompadicaem peans-
HYH CUMYauur ¢ YpoeHeM Hepa-
B8eHCMBA HAceAeHUs: 6 00X00aX
eHympu camoi cmpansl. Cpeau
CTpaH C BBICOKMM HAaIIMOHAIb-
HBIM JTOXOIOM Ha AYIIy Haceje-
HUSI HEKOTOpHIE CTPaHbl OTINYA-
JOTCS KpaifHe BBICOKUM YPOBHEM
HepaBeHCTBA HacCeJIeHUsI 110 JI0-
xogaM (Hampumep, CIIIA), B TO
BpeMs KaK B IPYrux (Hampumep,
B IlIBenum) moxonbl HaceJleHUs
pacripefie/isIloTCs  CPaBHUTENILHO
paBHOMEpPHO. AHajormyHas CHU-
TyauMsl XapakTepHa [Uisl CTpaH
C HU3KHM W CpPETHUM YPOBHEM
HALIMOHAJILHOTO A0XO0/a Ha IYIIy
HaceJIeHWs: JJId ONHUX CTpaH
XapaKTepHO KpaiiHee IOXOIHOE
HepaBeHCTBO (Hampumep, B bpa-
3w U1 MHaum), ojist BTOPhIX —
JOBOJILHO  BBICOKMII  ypOBEHbBb
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M rpynna HaceneHus ¢ BbICOKMMU goxogamm (10 %)

Puc. 3. Pacnpenejenne HAMOHAJIBHOTO J0XO0JA CPEIH HACEIEHHS MO
pernonam mupa B 2021 r. [14]

Fig. 3. Distribution of national income among the population by regions of
the world in 2021 [14]
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1910 r.: cpeAHuMit JOXOA, rpynnbl
HaceNeHWs C BbICOKUMM
poxogamu (10 %) B 41 pas
NpeBbIWaeT CPeAHUI A0X04,
rpynmbl HACENEHUA C HU3KUMMN
poxogamu (50 %)

1980 r.: cpefiHWit 4OXOA rpynMbl HAaceneHus
¢ BblcOKMMU goxoaamu (10 %) B 53 pasa
NpPeBbILWAET CPeAHUI A0XOZ, rpynnbl
HaceneHus ¢ HU3KUMK goxogamm (50 %)
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/
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2020 r.: cpeHUii AoX0Z4, rpynnbl
HaceneHnA M1pa C BbICOKUMM
poxogamu (10 %) B 38 pas npesblwaet
CPeAHUI OX0Z, rPynMbl HACENEHUA C
HU3KUMK goxoaamu (50 %)

20
pred

HaceNeHWs C BbICOKUMM
poxogamu (10 %) B 18 pas
NpeBbIlAET CPeAHUI A0X0s,

obecneyeHHOro HaceneHus K cpegHemy

OTHolueHue cpegHero aoxoaa 10 % Hanbonee
poxopy 50 % HaumeHee obecrneyeHHOro

poxogamu (50 %)

1820 r.: cpeAHUI1 LOXOA, rpynnbl

rpynnel HaceneHua ¢ HUSKUMn
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Puc. 4. I'nodaibHoe HEPABEHCTBO B YPOBHAX JI0X0Aa HaceJienns 3a 1820—2020
IT.: OTHOHIeHHe cpeanero noxona 10 % Haubosee 00eceueHHOT0 HAaceJeHns K
cpemaHeMy aoxony 50 % HanMeHee oOecrneueHHOro Hacesienns [14]

Fig. 4. Global income inequality of the population for 1820-2020: ratio of
the average income of the top 10% of the population to the average income
of the bottom 50% of the population [14]

JIOXOTHOTO HepaBeHCTBa (HaIpu-
mep, B Kutae), a 1j1s1 TpeTbux —
YMEPEHHbII M  CPaBHUTEIbHO
HU3KWIT ypOBHU HepaBeHCTBA
HaceJieHus Mo noxonaM (Hampu-
Mmep, B Mamaiisun, Ypyrsae).
Taxk, B bpazunuu u Bo ®panHuun
TpymIia HacelleHUs Mupa ¢ HU3-

kuMu goxomamu (50 %) monyda-
€T JOXOIbI, COOTBETCTBEHHO, B
29 u 7 pa3 MeHblle, YeM rpyIria
HaceJleHUsT MHpa C BBICOKMMU
noxonamu (10 %) [14].

4) CospemenHble ypoGHU 00X00-
HO20 HepaseHcmed HAaceAeHUs Npu-
oauxcaromest K ypogHam XX-eo eéexa
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Ha nuke 3anaoHO20 UMNEPUANU3-
ma. Ilpu ToM, 4TO 3a IOCJIEIHUE
IBaAaTh JeT BO MHOTHUX CTpa-
Hax MHpa YpOBEHb HEpaBEHCTBA
HaceJlcHWsI TI0 JOXOIaM BO3poOC,
100aJIbHOE HEPaBEHCTBO MEXKIY
CTpaHaMU CHU3WIOCH. Tak, pas-
PBIB MEXIy CPEOIHUM IOOXOIOM
TPYIIBLI HAaceJIcHWs] MUpa C BBI-
cokumu poxomamu (10%) u cpen-
HUM JOXOIOM TPYIITHI HACEICHUS
MHpa ¢ HU3KUMU goxonamu (50%)
YMEHBIIWIICS:  TPUOINU3UTETHHO
50-KpaTHBII pa3pbiB COKPATUIICS
1o MeHee yeM 40-KpaTHOro pas-
peiBa (puc. 4).

I'nmoGanbHOE 1OXOAHOE Hepa-
BEHCTBO, M3MEPEHHOE Ha OCHO-
Be OTHOIICHUS CPEeTHEro I0Xoaa
IPYIIIbI HACEJICHUSI MMpa C BbICO-
knmu poxonamu (10%) k cpenHe-
My JOXOHY TPYIIIbl HACEJICHUS C
HU3KUMH poxogamMu (50%), Bo3-
pociio GoJjiee YeM B JBa pasa B IIe-
puon Mexay 1820 r. u 1910 1. (c
MmeHee uyeM 18 mo okojo 41), a B
nepuon mexay 1910 r. u 2020 r.
CTaOWJIM3MPOBAJIOCh Ha YpPOBHE
40 pa3. PaspeIB moctur pekopn-
HO BbICOKOro ypoBHs B 1980 r. (B
53 paza) u B 2000 r. (B 50 pa3).
B mupe B 2020 r. cpegHuii moxon
TPYIIITBLI HACEIEHUST MUPa C BBICO-
kumu goxomamu (10 %) B 38 pas
MPEBHIIAT CPEeTHUI JOXOHA TPYII-
bl HACEJICHUSI C HU3KHUMHU JTOXO-
mamu (50%). I'mobampHOE Hepa-
BEHCTBO HACEJICHUs I10 J0XOIaM,
n3MepsieMoe  MHHeKcoM  JIKu-
HH, BbIpocsio mipumepHo ¢ 0,6 B
1820 r. no 0,72 B 1910 r., a 3aTeM
CTaOWIM3MPOBAJIOCh Ha YpPOBHE
okoso 0,7 B mepuon ¢ 1910 r. o
2020 r. (puc. 5)

C 2008 r. HabGmomaeTcst TeH-
JOCHLIMS YMCHBLICHHMSI HEpaBeH-
CTBa HaCeJIeHWSI TI0 JOXOIaM
B Mupe (4TO B OCHOBHOM OO0Y-
CIOBJICHO (DMHAHCOBBIM  KpH-
sucom 2008 r.). ITosToMy, Kak
yTBepXKaalT 3KcnepThl Jlabopa-
TOPMM MUPOBOIO HEpPAaBEHCTBA,
TOBOPHUTH O COXpAaHEHUM ITaHHOMU
TEHICHUMM  IPEXKICBPEMEHHO
[14]. TIpu 3TOM pa3pbiB MeXAy
CPEIHMM JOXOIOM IPYIIIbI HACE-
JIEHUST MUpa C BBICOKMMHU JOXO-
namu (10%) u cpeaqHUM 10X0I0M
TPYMITBl HACEJICHUSI ¢ HUBKUMU
noxonamu (50%) BHyTpuM cTpaH
MpakTUYECKU yaBowics: ¢ 8,5 10
15 pa3 [15]. DTO0 O3Hauaer, 4TO
YpOBeHb HepaBeHCTBA Hacele-
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Puc. 5. /lunaMuKa HepaBeHCTBA HACeJIEHHS MO J0xoaaM B mMupe 3a 1820—
2020 rr.: unnekc JIkunm [14]
Fig. 5. Dynamics of income inequality in the world for 1820-2020: Gini
index [14]
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2020 r.: HepaBeHCTBO
MeX/y CTpaHamMu COOTBETCTBYET
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Puc. 6. I'nodanbHOE HEPABEHCTBO B YPOBHAX J0X0/1a: HEPABEHCTBO MEKIY
CTPaHAMH MO CPABHEHHIO C HEPABEHCTBOM BHYTpH cTpaH (MHiaekc Teiiaa) 3a
1820—2020 rr. [14]

Fig. 6. Global income inequality: inequality between countries versus
inequality within countries (Theil index) for 1820-2020 [14]

HUS MO JOoXodaM BHYTPH CTpaH
B HACTOsIILIeEe BpPeMsl 3HAYUTE]Ib-
Hee, YeM YpOBEHb HEpaBEHCTBA
MexXay crpaHamu (puc. 6).
3HavyeHre TOXOIHOTO Hepa-
BEHCTBA MEXIy CTpaHaMMu B 00-
1eM TJII00aJIbHOM HEepaBeHCTBE,
M3MEPEHHOE C IIOMOILbIO MH-
nekca Teitna, BBIPOCTIO B TIEPUO
mexny 1820 r. (12%) u 1980 r.,
(57%) a 3areM 3HAYUTEJILHO
cHusunocb. B 2020 r. HepaBeH-
CTBO TIO JIOXOJaM MEXIy CTpa-
HaMU COOTBETCTBYET IIPUMEPHO
1/3 m100asbHOrO HEpaBeHCTBA
MEXIy OTIHCJbHBIMU YICHAMU
obmectBa. OcrajgbHasi  4acTh
COOTBETCTBYET  BHYTPUCTPAHO-

BOMY JIOXOJIHOMY HEDPaBEHCTBY.
Hojisi MMpPOBOro [1oxojma, IIO-
Jlyyaemas TpyIIou HaCeJeHUs
MHUpa C BBICOKMMU JOXOAaMU
(10%), B mepuon Mexmy 1820 r.
n 2020 r. konebanmacy or 50%
a0 60% (B 1820 r. — 50%; B
1910 r. — 60%; B 1980 1. — 56%;
B 2000 T. — 61%; B 2020 T. —
55%). A nmoyist MMPOBOIO I0XOJa,
rmojiydyaeMasi TPYIIIOH Haceje-
HHUS MUpa C HU3KKMMU JOXOAaMU
(50%), cocraBisi;Ia TPUMEPHO
10% n Huxe (B 1820 r. — 14 %;
B 1910 r. — 7%; B 1980 r. — 5%;
B 2000 r. — 6%; B 2020 1. — 7%).
I'moGanbHOE HEpaBEeHCTBO Hace-
JIEHUS TI0 JOXOJaM BCerjga Haxo-
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Fig. 7. Global population inequality in income levels for 1820-2020 [14]

1960

IOTCSI; YpPOBEHb IOXOIHOTO He-
paBeHCTBA HAaCEJICHUsS BHYTPHU
CTpaH 3HAYMUTEILHO BBILIE, YeM
YpOBEeHb HEpaBEeHCTBA  MeEX-
Iy CTpaHaMu, J0Js JOXOIOB,
MPUXOAAIIASICS Ha TPYINY Ha-
CeJIeHUST ¢ HU3KUMHU JOXOJaMU
(50 %) ucropuyecku OcCTaETCs
HU3KOM;

3. YcTaHOBJE€HO, UYTO, He-
CMOTPSI Ha JOCTHXEHHUS MHO-

1980 2000 2020

JIUIOCh Ha BHICOKOM YPOBHE.
Heo0xommMo OTMETUTD, UTO B
2020 r. mojis MUPOBOIO I0XOJa,
MoJjiydyaeMasl IpyIInoi HaceJaeHusI
¢ Huskumu poxomamu (50%),
MPakKTUYEeCKU B 8 pa3 MeEHbIIIe
TOI, KOTOPYIO MOJydYWIa TpyIia
HAaceJICHUsI C BBICOKMMU T0XOJa-
mu (10%) (coorBeTcTBeHHO, 7%

YpOBHM HEpaBeHCTBAa HaceJie-
HUS 1O J0XOJaM HpPaKTUYECKU
JOCTUTJIA TaKOTO YPOBHSI, KOTO-
phIii HAOMIOmAICS TIPU pacliBeTe
3aMagHoro MMIepuainu3Ma B H.
XX-ro Beka (puc. 7).

3aknroveHune

TMX CTpaH MHpa B 3KOHOMMU-
yeckoit cdepe, MacuTadbl
IndbepeHIAINT IOXOO0B
HaceJeHUs1 Ha JaHHBbIK MO-
MEHT TIPEeICTaBISIIOT Cepbe3-
HYI0 OOILIECTBEHHYIO MNpo0Jie-
my. Tak, B 2020 r. cpemHmit
JOXOHI TPYIIbl HaceleHUus c
BeicokuMU moxomamu (10%) B
38 pas mpeBBIlIa CPeAHUNA J0-
XOJl TPYNNBI HACEJIEHUST MUpa C

u 55%). ITpoBeneHHoOe wuccaegoBaHuE
BhiiiensnoxeHHOe IO~  ITIO3BOJISIET CHENaTh CJCOYIOIINe
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OueHKa Aonn My>4mMH B YNCJIEHHOCTMU
negarorm4eckMx paboTHMKOB B LLUKOMAaX

Ileav uccaedosanusn. OOnOU U3 AKMYAAbHbIX NPOOAEM PA3GU-
mus peeuonoe Poccuu seasemcs nogviwenue s¢ghexkmusrHocmu
DecUOHAaNbHbIX cucmem 00weeo cpedneeo obpasoeanus. llpu
2MOM Heo0X00umMo npogedenue Meponpusmull no COKPaueHulo
2eHOepH020 paspulea 6 KaodpoBOM NePCOHANe COBPEMEHHbIX WKOA.
Jast NOHUMAHUS CAONCUBULE20CA 8 Pe_UOHAX 2eHOePHO20 Pa3pbléa
KOMNApamuGHblil GHAAU3 PA3AUYULL MeNCOY PecUOHAMU Ueaecoo-
0pasHo npoeodums Ha ocHoge ydeavHbix nokazamenell. [lpu smom
HeobX00uMoO y4umvleamov uMeruyrcs ouggepenyuayuio doru
nedazoeuecKux pabomHUK08 Mysccko2o noaa no eéospacmy. Lleavio
Haweeo uccaedoganus Obiaa OyeHkKa nokazameneil, XapaKmepu-
3YIOUUX 00N10 YHUMeAeU-MYICUUH PAZHBIX 803PACMHbIX 2PYNN 6
o0well vucieHHocmu nedazoeueckux pabomHUKo8 WKoa 6 peeu-
onax Poccuu. Dmumu nokazamensmu 0viau 004U HUCAA MYICUUH
namu 603paAcCMHbIX 2PYNA 6 00WeM Yucie WKOAbHbIX yuumenel
amux eo3pacmubix Kamezopusx ¢ 2020 200y.

Mamepuaavt u memoodwvt. B uccredosanuu ucnoav3osancs npeo-
JN0JNCEHHBI A8MOPOM Memoduueckui nooxod, 06azupyrowuics Ha
paccmompenuu y0eabHvlX nokKazamenei, ONUCHIBAIOWUX 00410
MYACUUH-YHUmMenell pa3HviX 603pacmos, pabomarouwux é ooueod-
DA308AMENbHBIX WKOAAX, 6 00Wel YUCACHHOCMU Nedazoeuteckozo
nepconana maxkux wxoa. Hccaedosanue exarouano nams smanog. B
uccae008aHuU UCnOAb308ANACH OPYUUUANLHAS CMAMUCMUYECKAs UH-
dopmayus no ecem peeuonam Poccuu. Dma ungopmayus ompaxcaem
umoeu GedepanrvHoco CMamucmu4eckozo 00c1e008anus, Komopoe
nposodunocy Munucmepcmeom obpazosanus Poccutickoii Pedepa-
yuu. B kauecmee modenell Obiau UCNOAB308AHBL DYHKUUU NAOMHO-
cmu HOpMabHo20 pacnpedeserust. B uccaedosanuu ucnonb3oeanucs
memodsl cmamucmuueckoeo anaauza u ¢ yacmiocmu ANOVA. B

uccaedosanuu nPoBoOULOCs MamemMamu4ecKoe Mooeauposanue pac-
npedenenus paccmampugaemvix nokazamenei no peeuonam Poccuu.
Pesyavmamut. B xode uccaedosanus 0610 00KA3AHO, MO 6 HA-
cmosiee 8pemMs OMMeHaemcs CyuecmeenHas pemMuHu3ayus cpeo-
Heeo o6paszoeanus 6 Hawell cmpare. I[Iposedennoe modeauposanue
IMAUPUYECKUX OAHHBIX NPOOEMOHCIMPUPOBAAD, YMO 3HAYEHUs NO-
Kasamenetl, XapaKkmepusyrouux 00110 y4umenel-myxncuut 6 oouei
YUCACHHOCMU NedazoeutecKux paboOmHUK08 WKOA, 3A6UCAM Om
sospacma yuumeneu. Makcumanvroe 3naveHue nokasamensi ObiAO
omme4eHo @ 6o3pacmHoll epynne 0o mpudyamu aem. Ilpu pocme
603pacma 3Ha4eHus NOKA3amenel CHUNCaAomes u 00Cmuearom Mu-
HUMYMA 8 803PACMHOL ePYnNe Om copoKa 0o copoka deéamu nem. B
Oonee cmapuiem 6o3pacme 0045 yHuUmMenNel-MylNCHuH y8eauueaemcs.
B cmamve paccmampuearomes peeuonanvhoie ocobeHHocmu hopmu-
DOBAHUS NPEeNn00asamenbcKoeo nepcorHara wikoa. boiiu onpedenervt
DEeUOHBL ¢ MUHUMANBHBIMU U MAKCUMANbHBIMU 3HAYEHUAMU KaXHCO020
u3 namu nokasameineil.

3axarouenue. Ilpedrazaemvii memooduueckuii nooxo0 u noay-
YeHHble pe3yabmamol 004a0alom HAyYHOU HOBU3HOU, NOCKOAbKY
OUeHKa meppumopuanbHoiX 0co0OeHHOCmell 2eHOepHOU CMpPYKMYypbl
nedazocuueckux pabomuukos wikon 6 peeuornax Poccuu panee e
nposodunace. [Ipedcmaenennoiii 6 cmamove mMemoou4ecKui nooxoo
K OUeHKe 2eHOepHOU CMpPYKmYypbl nedazoeutecko2o NepcoHana 00-
Weobpazn6amenbHblx WKoA Ha 0CHO8e NPeON0NCeHHOU Memo0oa02ul
MOJICEm NPUMEHAMbCS 8 OANbHeUUUX UCCAe008AHUSX.

Karouesvie caoea: cpednee obpazosanue, ceHdepHas cmpyKxmypd,
MYACHUHBL WKOAbHYLE Yuumens, peeuonsl Poccuu, gynkyuu nopmans-
H020 pacnpedenenus, 603pacm yuumenell.

Yulia S. Pinkovetskaya

Ulyanovsk state university, Ulyanovsk, Russia

Assessment of the Proportion of Men
in the Number of Teaching Staff in Schools

The purpose of the study. One of the urgent problems of the
development of the regions of Russia is to increase the efficiency
of regional systems of general secondary education. At the same
time, it is necessary to take measures to reduce the gender gap in
the personnel of modern schools. In order to understand the gender
gap that has developed in the regions, it is advisable to conduct a
comparative analysis of differences between regions based on specific
indicators. At the same time, it is necessary to take into account
the existing differentiation of the proportion of male teaching staff
by age. The purpose of our study was to evaluate the indicators
characterizing the share of male teachers of different age groups
in the total number of teaching staff of schools in the regions of
Russia. These indicators were the shares of the number of men of
five age groups in the total number of school-teachers in these age
categories in 2020.

Materials and methods. The study used the methodological approach
proposed by the author, based on the consideration of specific
indicators describing the proportion of male teachers of different
ages working in general education schools in the total number of
teaching staff of such schools. The study included five stages. The
study used official statistical information for all regions of Russia. This
information reflects the results of a federal statistical survey conducted
by the Ministry of Education of the Russian Federation. The density
functions of the normal distribution were used as models. The study
used methods of statistical analysis and, in particular, ANOVA. The

study carried out mathematical modeling of the distribution of the
considered indicators by regions of Russia.

Results. The study proved that there is currently a significant
feminization of secondary education in our country. The conducted
modeling of empirical data demonstrated that the values of indicators
characterizing the share of male teachers in the total number of
teaching staff of schools depend on the age of teachers. The maximum
value of the indicator was noted in the age group up fo thirty years.
With increasing age, the values of indicators decrease and reach a
minimum in the age group from forty to forty-nine years. At an older
age, the proportion of male teachers increases. The article discusses
the regional features of the formation of the teaching staff of schools.
Regions with minimum and maximum values of each of the five
indicators were identified.

Conclusion. The proposed methodological approach and the results
obtained have a scientific novelty, since the assessment of the territorial
features of the gender structure of school-teachers in the regions of
Russia has not been carried out before. The methodological approach
presented in the article to the assessment of the gender structure of the
teaching staff of secondary schools based on the proposed methodology
can be used in further research.

Keywords: secondary education, gender structure, male school-
teachers, regions of Russia, functions of normal distribution, age of
teachers.
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BBeaeHune

B koHue aBaalatoro M Ha-
yaje JBalalaTbh MEPBOTO BeKa B
OOJIBILIMHCTBE Pa3BUTBIX U pas-
BUBAIOILIIMXCS CTpaH HalIona-
Jlacb  TEHJEHUMS TEHIEPHOTO
HEpaBeHCTBa B IpernoaaBaTesib-
CKOM cocTaBe 11Koyu. Bo MHO-
TMX Hay4YHbIX MYyOJMKaIUSIX IO-
clegHUX JieT, Hampumep [1-2],
JIEJIAl0TCS. BBIBOABI O HEXBATKE
YUUTENEH-MYXKUMH B CHUCTEME
cpenHero obOpasoBaHus. Hbl-
HEIIHSIST TeHAEHLNS OOBSICHSET-
cd uUccaenoBaTeasiMu (prHaHCO-
BbIMU TIpOOJIeMaMu, HaJIUYUEM
COLIMAJIBHBIX TaOy U 3TUYECKUX
npobsieM, a Takxke 0e3pas3andyuemM
MYXYMH K Kapbepe IIKOJIbHBIX
yuuteneit [3-5].

Hamre wuccienoBanue Obu10O
TMOCBSIIEHO OLIEHKE CYILIECTBY-
IOIIMX TEHIEPHBIX XapaKTepu-
CTUK B CTPYKType TIpernojaBa-
TEJIbCKOTO ~ COCTaBa  CPEIHUX
1mKoJ. M3yyeHue coBpeMEHHOTro
YPOBHSI 3TOTO SBJIEHUS BaXHO
KaK JUIS TOCYyJapCTBEHHBIX Op-
TaHOB, PETYJUPYIOIIMX CUCTEMY
LIKOJBHOTO 00pa3oBaHMsl, TaK U
JUI1 TOTEHLMAJIBHBIX CTYyIE€HTOB
nemrarornyeckux By3oB. Haina
CTaThsl OTBEYAET Ha MPU3BIBHI,
MPO3BYYABIIME B Psie HAYYHBIX
MyoJauKaLuii, Hanpumep [6], u3-
YUYUTb HEXBATKy MYXYMH B 00-
11IEM YMCJIE IIKOJIbHBIX YUUTEIIEH.
HecmoTps Ha Hanmuuue ucciieno-
BaHUI MO mpoOJeMe TeHIEePHOM
CTPYKTYpbl TI€JArOTMYECKUX pa-
OOTHUKOB LIKOJ, PETMOHAJIbHBIM
OCOOEHHOCTSIM M3YYEHMSI DTOW
npobjieMbl MO-TIPEXHEMY  yle-
JISETCSd HENOCTaTOYHOE BHUMa-
Hue. OgHaKoO, Kak ToKazal psia
WucclienoBaHuit, Hampumep [7],
pEeTMOHAIbHBIE PA3IUYMsl B T'€H-
JEPHOW CTPYKTYpE IIKOJbHBIX
YUUTEJEH UrpaloT 3HAYUTEIIbHYIO
poOJib.

Llenblo Hallero wuccienoBa-
HUS OblLIa OLIEHKa IOKa3aTesei,
XapaKTePU3YIOIIMX JOJI0 MYX-
YWH Pa3HbIX BO3PACTHBIX TIPYIIN
B OOIllIeli YMCIEHHOCTU Meaaro-
TMYECKMX PpabOTHUKOB IIKOJ B
peruoHax Poccum.

CTpyKTypa 3TOi CTaTbu MpU-
BeneHa Huxe. B cruenyroiem

pasmesie TpeacTaBlicH 0030p Ha-
VUHBIX TTyOJIMKaALMi, XapakTe-
PU3YIOIINX TeHACPHYIO CTPYKTY-
py IIKOJNBHBIX YUHMTeNel. 3areM
MpeacTaBIcHa METOIOJIOTHS,
WCXOOHBbIC HaHHBIE W JW3aiH
ucciaenoBaHus. PesynbTaThl MoO-
JIETUPOBAHUS M UX OOCYXICHME
npencrasieHbl Huxe. Ilocuen-
HUE pasmeibl COAepsKaT BBIBOIBI
1 oubanorpadmyecKre CChIIKU.

IIpoGnema HexBaTKU MYX-
YUH, paboTaOIINX YIUTEIIMHI
B IIKOJIaX, HaIllJla OTpakeHWE B
HayyHbIX myoaukauusx. O0630p
HamboJjilee WHTEPECHBIX W3 HUX,
npuBeneH nanee. B cratbe [8] Ha
MpuMepe IBYX TOPOIOB, PacIio-
JoxxeHHBIX B Bpaswmum n Ilop-
TYTaJINU, paccMaTpUBAIOTCS TeH-
JIepHBIE 0COOEHHOCTH CTPYKTYPHI
MeJarOTHICCKUX pabOTHUKOB
1mKoj. Jenaercsi BBIBOA O TOM,
YTO IMPUCYTCTBUEC YIUTEIICH-MYyXK-
YUH B IIKOJAX JEMOHCTPUPYET
YUaIInMCs, 9TO MY>KIYUHBI MOTYT
YCIIEIITHO BBIOMPATH 3TY IESITeIb-
HOCTh, M JOKAa3bIBAEeT, YTO Y HUX
€CTh BO3MOXHOCTH IIpEIogaBaTh
B cpeaHux 1ikojax. Crarbst [9]
MOCBSIIIIeHa U3YICHUIO TIPOOJIeM,
C KOTOPBIMU CTaJIKMBAIOTCS YUH-
TedsT MYXCKOTO Tioma. B aroif
cTaTbe OBIT CIeJaH BBIBOM, YTO
CYIIECTBYIOIINE COLIMAJTbHBIC
YCTaHOBKU M YCTOSIBIIAECS CTe-
PEOTHUITBI TIPUBOAAT K IIpeKpa-
IIeHNI0 oOpa3oBaTebHON Jes-
TETBHOCTH HEKOTOPBIX MOJIOIBIX
VUATENEH-My>KUMH.  YUYUTHIBast
3TO, OBUIO TIPEIIOXEHO YBEIIH-
YUBaThb POJIb TIpeIomaBaTellb-
CKUX KOJUIEKTHBOB B ITOIICPKKE
CBOMX HauMHatomwmx koser. ITo
MHeHUIO aBTopa ctaTbu [10], oc-
HOBHBIMM YETBIPEMS (haKTOpaMU,
3aTPYOHSIOIMNMA  paboTy MYK-
YUH B KaueCTBE IMKOJIbHBIX yUU-
Tejeit, SBISIOTCS COIMATbHBIN
CTaTyC, OTHOCHUTEJbHO HU3Kasl
3apaboTHas IuiaTa, pabora B OC-
HOBHOM B X€HCKOM KOJIJICKTUBE,
a TaKkKe TPYIHOCTH B YCTaHOBJIE-
HUU KOHTAaKTOB C JEThbMU. AHa-
T3 pa3InuMii MeXOy IIeJaro-
TUMYECKUMH PAaOOTHUKAMM IIKOJT
JKEHCKOTO M MYKCKOTO TT0J1a, Kak
nokasajio wucciegoBaHue [11],
MMO3BOJIMJI  CHeiaTh BBIBOM, 4YTO
yUuTENsI-3KEHIIMHBI ~ 0oJjiee  3a-

OOTIVBBI, a YUYUTEISI-MYKINHBI
bonee crokoiHbl. Orpoc, Tpo-
BeJICHHBIIT aBTOPOM 3TOTO MCCJIe-
JIOBaHUS, TIOATBEPANIT MHEHHE O
TOM, 4YTO B INKOJaX TpeOyercs
OoJIbllle MYXXUYMH, paboTalolInux
yuantensamMu. HeMenkuii MpoexT,
pe3yNbTaThl KOTOPOTO OIMMCAHBI B
cratbe [12], ObLT MOCBSILIEH MO-
THBALIMSM PabOTHI MOJIOIBIX CTY-
JIIEHTOB TIeJarOrm4ecKnX BY30B B
Ka4yeCcTBE IIIKOJBHBIX YUIUTEICH.
Omnpoc 3THUX CTYIEHTOB TTOKa-
3aJI, YTO OHM HaxXOISIT paboTy C
JIeTbMU  yBJieKaTeJbHON. AHa-
JIOTUYHBIC BBIBOIBI TIPUBEICHBI
B ctatbe [13]. B Heil oTmeuaer-
CA TIOJNIOXKUTEIbHAST MOTHBALIMST
MOJIOIBIX YUYUTEICH-MYKINH K
paboTe ¢ AeTbMU, MHOTHUE U3 KO-
TOPBIX YKa3aJ1 Ha TTPaBWIHBHOCTh
CcBOero BbIOOpa Ipodeccuu n3-3a
XOpOLIMX YCJIOBUI Tpyna. B He-
KOTOpPBIX HAy4YHBIX ITyOJIMKa-
IIUSX BBICKA3BIBACTCSI MBICTH O
HEOOXOIUMOCTH HMCTIOJIb30BAHMS
MYXYMH B KadyeCTBE ITPUMEpPOB
sl ygammxcs mkoi [14]. Oco-
OCHHO CHMJIBHO MYKYWHBI BIIWS-
OT Ha TPOABIIKEHUE TTO3UTHB-
HOM MOTHUBAIMM MajdbyuKoB [5].

OmnpenesieHHOE BHUMaHUE
3TOU TIpobJIieMe yaensieTcs B 1My-
OMMKAIMSIX POCCUMCKUX YUCHBIX
[15-18]. B aTux cTaThsix oTMeva-
eTcs mpeobiagaHue XEHIIUH B
POCCUIICKIMX TITKOJIaX U YKa3bIBa-
eTCST Ha HEeOOXOIMMOCThb YBEIIH-
YeHUS yIeIbHOTO Beca MYKYMH B
MPeroaaBaTeIbCKOM TIEPCOHAIE.

B Hameii cratbe paccmaTpu-
BalOTCST TIOKAa3aTesId, XapaKTepH-
3YIOIIKE OO MYKIWH, TIPUHAI -
JIeXKAIINX K TISITH BO3PACTHBIM
rpynmnamM, B oOlleil 4uCIeHHO-
CTU TIEHArOTMYeCKNX pPabOTHM-
KOB IIKOJ B permoHax Poccum.
K >TiM mokaszaTessiM OTHOCSITCS:

— JIOJISI MY>KUMH B YMCJIEHHO-
CTHU TIeJarorm4ecKoro repcoHasia
B BO3pacTe MeHee TPUIIATH JIeT
(rmoxazatenb 1);

— IIOJISI MY>KYMH B YMCJICHHO-
CTH TIeJarOTMYECKOTO TIepcoHaa
B BO3pacTe OT TPUALATH IO TPH-
JILIATU JeBSITH JIeT (ToKas3aTelib 2);

— JIOJISI MY>KUMH B YMCJIEHHO-
CTH TIeJarorm4ecKoro repcoHasia
B BO3pacTe OT COpOKa J0 COpoKa
JEBSITH JIET (MoKas3aTenib 3);
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— JIOJISI MY>XKUYMH B YMCJICHHO-
CTH TIeJarorm4ecKoro repcoHasia
B BO3pacTe OT MATUACCATH MO
MATUACCSATH IEBSATH JIeT (MTOKa3a-
Teb 4);

— JIOJISI MY>XKUYMH B YMCJICHHO-
CTH TIEJAarOrMYecKOro IepCcoHa-
Jla B BO3pacCTe IIECTHACCAT JIeT 1
crapie (rmoxkasarelb 5).

ITpouecc HCCIIeIOBAHUS
BKJTIOUAJ TATh 3TamoB. Ha trep-
BOM 3Tare O0blu chOpMUPOBAHBI
WCXOOHBIC IaHHBIC, OIMICHIBAIO-
IIMe YUCICHHOCTh W TeHACPHYIO
CTPYKTYpPY TIPEITOAaBaTEIbCKOTO
COCTaBa CPEIHMX IIKON B PETH-
oHax Poccuu B 2020 romy. ns
KaXIOTO0 W3 pPETUOHOB OBLIN
pacCMOTPEHBI JTaHHBIC, XapaKTe-
pU3YIOIINE YYUTeNIeit, TIpUHAI-
JIeXKAIINX K TISITH BO3PACTHBIM
rpymnmam (MOJIOXKe TPUALIATH JIeT,
OT TPUALATH 0 TPUIAIATH IeBATH
JIET, OT COpOKa J0 COpOKa JIeBsI-
TH JIET, OT TSITUACCATH IO TISITH-
JIECATH JEBATH JIET, IIECTHICCIT
Jet u crapue). Ha Bropom sra-
e OBIIM pacCYMTAHBI 3HAYCHMUS
ToKa3aTeJIei, XapaKTepU3yIOIIIX
JTOJII0 MY>KUYMH B OOILIEi YMCIeH-
HOCTH YYMTEJIel TI0 BO3PACTHBIM
TpyTIIaM Ui KakIoro U3 Perruo-
HOB. Ha TpeTheM aTarme Ha OCHO-
Be pa3pabOTKM MaTeMaTHYeCKUX
MOJIeJeil ObIUIO OIICHEHO pacIipe-
JeeHne ToKa3aTeyieil o perno-
HaMm. Ha dJeTBepTOoM 3Tame ObLIH
OIIpeNie/icHbl CpeIHNe 3HAYCHMUS
MoKkasaTeJieil mo permoHam Poc-
CHM, a TaKKe ITHMamna3oHbl, B KO-
TOPBIX HAXOMATCS 3HAYCHUS 3TUX
MoKaszaTesiel 1T OOJIBIIMHCTBA
n3 HUX. Ha mgaTom srtame ObH
OIpeNieJicHbl PEeTrMOHBI, KOTOPBIC
XapaKTepU30BAINCh MaKCUMallb-
HBIMW Y1 MUHAMAJIbHBIMA 3HaYe-
HUSAMU TOKa3aTeNIeil TT0 TaHHBIM
3a 2020 ron.

B wucciaenmoBaHUM MCITONB30-
BaJlach Oo(UIIMabHAsT CTaTUCTH-
yeckast uHgopMmauus [19].

B wHamem wucciemoBaHUU
OBLIM TIPOBEPEHBI  CJIEAYIONINE
TUTIOTE3HI:

rurore3a 1 — BO BCeX peru-
oHax Poccum B 2020 romy cpe-
IU TIeJArOTUHYeCKNX PabOTHUKOB
LIKOJ mpeobiafaiyd KEeHILUHDI,
TO ecThb HaOmopanach (heMUHU-
3alMs IITKOJIEHOTO 00pa30BaHUs;

runoTesa 2 — 10 MYXYUH
B 00l11IeM YMCIe IIKOJbHBIX YUU-
TeJiell 3aBUCUT OT TOTO, K KaKou
BO3PAaCTHOM Tpymnmne MNpuHaIie-
KaT 3TU YYUTE;

runore3a 3 — 3HaYeHUs IIO-
Kazareyiel,  XapaKTepU3YIOLIUX
JOJI0 MYXXYMH B OOLIEM 4ucje
Me1aroruyeckmux pabOTHUKOB
LIKOJI, pa3jIMYarTcsl MO peruo-
HaM, HO Ko3(h(GUUMEHT Bapua-
LMY JJIS1 KaXIOTo U3 TISITU TTOKa-
3aTesiell 0 peruoHaM He OYeHb
3HAUUTEIbHBIN (TO €CTh He TIpe-
BhIaeT 33%);

runore3a 4 — pPErMoHbI, Xa-
paKkTepu3ylolIMecss MaKCUMasb-
HBIMU Y1 MUHAMAJIbHBIMA 3HaYe-
HUSIMU JIOJIM MYXYMH B OOLLEM
qucie Tegarormyeckux pador-
HUKOB 1IIKOJI, PACIOJOXEHbl B
pasHbIX (eaepaJbHbIX OKpyrax.
To ectb TeppuTOpHasbHOE pac-
MOJIOKEHNE PErMOHOB HE BIUSIET
Ha MaKCUMaJbHbIe 1 MUHUMAJIb-
Hble 3HAYEHUSI KaxJA0TO U3 MSTU
noKasaTeJieid.

OlieHKa 3HaUYeHUN TISITU pac-
CMaTpUBaEMbIX rnoxasareJsiei
NpoBOAUIACh HAa OCHOBE Mare-
MaTUYECKOr0  MOJEJUPOBAHUS
WCXOOHBIX BMITMPUYCCKUX JTaH-
HbIX. B KauecTBe Mojeseil Mbl
WUCIIOJAb30BAIM  (DYHKUMU TUIOT-
HOCTHM HOPMAaJIbHOTO paclpese-
JIeHUsI, MeToJ pa3paboTKU KO-
TOPBIX JJISI OLIEHKM 3HayeHUi
OTHOCUTEIbHbBIX rnokasareJsiei
ObU1 TIpemsiokeH aBTopoM. He-
KOTOpbIE aCMHeKThl HCIOJIb30Ba-
HUSI METOJOJOTUM TPUBEASHBI
B crarbsix [20-21]. Hns oueHKu
KayecTBa JTOCTUTHYTHIX (DYHK-
1WA, T.e. YPOBHS anmpoKcUMa-
WU SMITUPUIECKIX TaHHBIX, MBI
WCIIOJb30BAJIM M3BECTHBIE U XO-
pOLLIO 3apeKOMEHI0BaBIINE CeOsl
craTUCTUYeckue TecThl Ilupco-
Ha, Komnmoroposa-CmupHOoBa u
ITanupo-Buka.

JAWCTIepCUOHHBINM aHalU3 TMO-
KasareJie IJisd PErMOHOB C MM-
HUMAaJbHBIMA W MaKCHMAaJTbHBI-
MU 3HauyeHUSIMM TIOKaszaTesei,
MPOBEACHHBINA Ha MSTOM 3Tare
WUCCJIeNOBaHUs JJIsI KaxXaoro u3
rnokasarteJieil, ObLT OCHOBaH Ha
metone ANOVA [22]. Ilpoueny-
pa 0JHOMAKTOPHOIO AUCIIEPCH-
OHHOTI'0 aHaIM3a BKJIKoYaja ornpe-

NEJICHUE COOTHOIICHUST MEXIY
BHYTPUTPYMIIIOBOM  JUCTIEpCUEi
M MEXTPYIIIOBOM JUCTIEpCUei
Mo TpynmnaM ¢ MaKCUMaJIbHBIMU
U MWHUAMAJIBHBIMUA 3HAYCHUSIMU
nokaszareyieil. JucrepcuoOHHBbIM
aHaJW3 TIO3BOJMJI HaM TIpOBE-
pUTb, HACKOJILKO THMCHEPCHS,
BbI3BAHHAS  pa3IdnuYMEM  MEX-
Ny Tpymnramu, Oblia OoJjblie To
CPAaBHEHUIO C IUCHEPCUEH, BBI-
3BAaHHOW BHYTPUTPYIIIIOBOW W3-
MeHUYMBOCThIO. TO ecTh mokasaThb
CYILIECTBEHHBIE Pa3IN4NsT MEXIY
TpynIiaMM pPEruoHOB C MAaKCH-
MaJbHBIMAU W MWHUMAJIbHBIMUA
3HAYECHUSAMU T10KA3aTEJIEN.

Pe3ynbraThl uccnegoBaHusA
M nx obecyxaeHue

B xXone BbBIYUCJIUTEIIBHOTO
SKCIIEPUMCEHTa ObLIO poBECaAC-
HO 3KOHOMMUKO-MAaTEMATUYECKOEC
MOOCINPOBAHUE Ha OCHOBE 3OM-
IIUPUYCCKUX OaHHBbIX. MO,Z[CJ'H/I,
OIIMChbIBaOmMe pacnpcacjaCHuA
(V15 Y25 Y35 Va5 Vs) TISITH TIOKa3aTe-
neit (x;, %; x5, %; x3, %; x4, %;
Xs, %) TIpUBENCHBI Hajiee:

— 10JId MY2KYMH B YHUCJICHHO-
CTH II€aarorun4yeCkKoro rnepcoHaia
B BO3pacT¢ MCHEC TpualaTu JICT
(xl—l4,89)2

201,57  owr
(x )= i A 2><2,91><2‘9]; 1
SR YV = (1)

— JOJIST MY>KYWH B YMCJICHHO-
CTH ITIeIarOrMYeCcKOro IepcoHaua
B BO3pacTe OT TPUALATU OO TPHU-
ILATUA JEBITU JIET

(xp-12,14)
2x2,92x2,92.
R )

()= 213,43
Sl 2,92x\27

— [10JId MY2>KYMH B YUCJICHHO-
CTH I€aaroru4yeCkKoro rnepcoHaia
B BO3pacT€ OT COpoOKa 10 COpOKa
OEBATU JIET

(23 -8.10)2
2x2,22%2,22.
e TRIEEL(3)

()= 207,50
S 2,22x\27

— J0JIsd MY>KUHMH B YMCJIICHHO-
CTH IeAarornycCkoro rnepcoHajia
B BO3paCT€ OT IIATHACCATU 1JO
IIATUACCATU OCBATH JIET

2
(x4-9.06)

2><2,01><2.01; (4)

()= 193,67
alts 2,01x~/27

— J10J1d MY2KYMH B YUCJICHHO-
CTHU II€garorm4ye€Cxkoro ImnepcoHa-
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JJa B BO3pacCTC LICCTBACCAT JICT U

cTapiie
(x5 -13,02)
T 2x3,59x3,59 (5)

()= 237,14
sl 3,59 x/27

KauectBo dyukuuit (1)—(5)
Mbl TIPOBEPWIM C UCHOJIb30-
BaHueM kputepueB Kosmoro-
poBa-CmupHoBa, IlupcoHa u
Ianupo-Buika. PacueTHble Be-
JINYUHBI TI0 KPUTEPUSIM TIpUBE-
JeHbl B Tabauue 1.

MHudbopmauusi, npuBeneHHasi
B cTOJIOLE 2 Tabnuibl 1, moka-
3aja, 4YTO BCE pacCUMTaHHbBIE
3HAYEHUSI MEHbIIEe KPUTHUYECKO-
ro 3HaueHwus 1o kpureputo KoJ-
moroposa-CMupHoBa 0,174)
Npu ypOBHE 3HAYMMOCTHU, paB-
HoMm 0.05. JJanHble B cTOJIOLE
3 MeHble KPUTUYECKOTO 3Ha-
yeHus Ttecta Ilupcona (9,49),
npu ypoBHe 3Hauumoctu 0.05.
JlanHble B KOJIOHKE 4 TIIpPEeBbI-
1IaI0T KPUTHUYECKOe 3HauyeHUe
0,93 Tecra Ilanupo-Yuika npu
ypoBHe 3HaunMocTu 0,05. Takum
00pa3oM, BBIYMCIUTEIbHbBIN 9KC-
MEepUMEHT ToKa3ajl, YTo BCe pas-
pabotaHHbIe (PYHKIIUM 00JIaJaioT
BBICOKMM KauyeCTBOM.

Ha cnenytoiiem sramne uccie-
JIOBaHUSI Mbl TIPOU3BEJIM OLIEHKY
paccMaTpuBaeMbIX rnoxkasare-
JIeil Ha OCHOBe pa3pabOTaHHBIX
(yHkumit. 3HayeHuUsI ToOKazaTe-
JIEW, CpelHUe IO CTpaHaM, MpU-
BEIACHBI B KOJIOHKE 2 TaOJUIIBI 2.
CpenHue 3HaYeHUsT ObLIM OIpe-
JeJIeHbl Ha OCHOBe (yHKUUN
(I)—(5). B tpetbem cTOJIOLIE Ta-
OuIbl 2 yKasaHbl CTaHIapTHbIE
OTKJIOHEHUSI  JUISI ~ U3y4aeMbIX
rnokazarejieii. 3HaueHUs  TIO-
Kazareyiel,  XapaKTepU3YIOLIUX
BEPXHIOIO M HWXKHIOIO TPaHUIIbI
WHTEPBAJIOB, COOTBETCTBYIOILIUX
OOJILILIMHCTBY PETMOHOB, MpPHBE-
IeHbl B cTojione 4. HikHue mpe-
JIeJIbl BBIUMCIISIFOTCS KaK pa3HU-
Ha MexX1y CpeIHUM 3HayeHUuem
WU CTaHJAPTHBIM OTKJIOHEHUEM, a
BEpXHUE Mpelesbl — Kak cymMma
CpeHero 3HauYeHMsl U CTaHIapT-
HOTO OTKJIOHEHMUSI.

IIpuBenenHas BbllIe MHOOP-
MalMsl TOKa3bIBaeT BO3MOXKHOCTb
OLIEHKU pachpeesieHnsl oKasa-
TeJiell TeHAEPHON CTPYKTYpPHI Tie-
JarOrMYeCcKrX pabOTHUKOB LIKOJI

Tabauua 1 (Table 1)

PaCC'lHTa]-[]-[]:le 3HAYCHUA KPUTEPHUECB
Calculated criteria values

ITokazaream

TecTbl

Kousmoroposa-
CmupHoBa

IManupo-

ITupcona Buika

J0JIs1 MYXKUHUH B YUCJIICHHOCTU
neaarorn4yeckoro rnepcoHajlia B BO3pacTte
MCHEC TpUaLaTu JET

0,07 4,08 0,95

J0JId MY>KYMH B YUCJIICHHOCTU
TICIarorut4eCcKoro rnepcoHajia B BO3pacTe
OT TpUALATHU OO0 TPUALATU JICBATU JICT

0,04 0,47 0,98

J0JId MY>KYUH B YUCJIICHHOCTU
eaarorut4eCcKoro rnepcoHajia B BO3pacTe
OT COpOKa 10 COpoKa ACBATU JIET

0,06 3,91 0,96

J0JId MY>KYMH B YMCJIICHHOCTU
eaarorut4eCckKoro rnepcoHagia B BO3pacTe
OT IATUACCATI N0 MATUACCATU NEBATU JIET

0,05 3,78 0,97

J0JI1 MY>XKUMH B YMCJICHHOCTU
TIeJarorn4yeckoro rnmepcoHaaa B BO3pacTe
IIECTHACCAT JIET U CTAapLIC

0,05 4,11 0,96

Hcmoynuk: JJanHable B TaOIMIIe OCHOBAHBI Ha pa3padoTaHHbIX QyHKLUIX (1)—(5)
Source: The data in the table are based on the developed functions (1)—(5)

Tabauua 2 (Table 2)

3HavyeHnsA MOKa3aTeseil, XapakKTepU3YIOMMX JA0I0 MYKYHH B OOIIEil YHCIeH-
HOCTH HIKOJIbHBIX yuuTeJieii mo peruonam Poccum

Values of indicators characterizing the share of men in the total number of
school-teachers by regions of Russia

ITokazaTenn

Cpennue no
pernoHam
3HAYEHHS

3HaveHus no
DOJILIIUHCTBY
PeruoHoB

3HavyeHust
CTAHJAPTHOrO
OTKJIOHEHHS!

J0JI1 MY>XXUHMH B YUCJICHHOCTU
eaarornyeCckoro nepcoHaaa B
BO3pacT€ MCHEC TpUalLaTu JeT

14,89 2,91 11,98—17,80

JIOJISl MY>KUMH B YMCJIEHHOCTU
Mearornyeckoro nepcoHasa B
BO3pacTe OT TPUALIATHU A0 TPUILATU
JEBSITU JIeT

12,14 2,92 9,22—15,06

J0JI1 MY>XXKUMH B YUCJIICHHOCTU

eaarorn4yeCckoro nepcoHaaa B
BO3pacTe OT CopokKa 10 COpoKa
JCBATH JIET

8,10 2,22 5,88—10,32

J0JI1 MY>XKUMH B YUCJIICHHOCTU
eaarorn4yeckoro rnepcoHajia
B BO3pacTe OT MATUIACCATU 10
IATUACCATU ACBATU JIET

9,06 2,01 7,05—-11,07

JOJIsI MY>KUYMH B YUCIIEHHOCTH
egarorn4yeCckoro rnepcoHaaia B
BO3pacTe WICCTHACCAT JIET U CTapLIC

13,02 3,59 9,43—16,61

Hcmounuk: PacueTsl BBITIOJTHEHBI aBTOPOM Ha ocHoBe (pyHKumii (1)—(5).

Source: Calculations are made by the author based on functions (1)—(5).

10 peTMOHaM C MCITOJIb30BaHUEM
(yHKIMIT TIIOTHOCTH HOPMAaTh-
HOTO pacrnpeneeHus .
OdunmanbHass  CTaTUCTUYE-
ckas uHbpopMmauusi [19] noka-
3aja, yto B 2020 roay My>KUMHBI
paboTany MIKOJbHBIMU YIUTEIS-
MU Bo Bcex 82 pernoHax Poccum.
B cpenHem nons yuutenein-Myx-
YMH BO Bcex 1kojiax Poccun co-
crapisia 11%. AHanu3 maHHBIX,

MPUBEIEHHBIX BO BTOPOUl TabIu-
11e, TIO3BOJISIET HAM OXapaKTepu-
30BaTh JOJIO YUYUTEICU-MYyXUUH
B 1LIKOJAX JUISl KaXIOW W3 MSTU
BO3pacTHbIX TIpymi. B cpexHem
MO0 BCEM pEruoHaM J0Jisl MYX-
YMH B BO3pacTe [0 TpUALATH
Jet B 2020 rogy B o0uIeM yucie
BCEX YYUTEJIEW B3TOTO BO3pacTa
B 1Ikonax cocrasmwia 14,9%. To
€CTh KAaXIBIU CEIbMOW YUYWTEIb
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MpWHAIIEXal K 3TON TeHIepHOU
crpate. B OOJBLIMHCTBE PEruo-
HOB 3HAYEHUS 3TOTO ITOKa3aTeJIst
Kosnebamick oT 12,0% no 17,8%.
B cpeaHem mo pernoHam ao:s
MYXXYMH B BO3pacTe OT TpHUAIA-
TH [0 TPUALATH IEBITH JIeT B
001IIeM 4mciie BceX IeJaroruye-
CKUX pabOTHUKOB 3TOM BO3pacT-
HO# Tpymmsl coctaBmia 12,1%.
CrenoBaTeIbHO, B 3TOM BO3-
pacTHOM KaTerOpUM M3 KasKIbIX
BOCBMHU  IIIKOJBHBIX  YUHUTEIEH
TOJBKO OAMH ObLT MyXUMHOW. B
OOJIBIIMHCTBE PETHMOHOB 3HAYe-
HUS COOTBETCTBYIOIIETO ITOKAa3a-
TeJIS BapbUPOBAINCH OT 9,2% mo
15,1%. CpenHee 3HaUCHHE TPETh-
€ro TIOKa3aTeNsl II0 permoHaM
Poccun B 2020 romy cocraBmio
8,1%, TO ecTb TOJBKO KaXKIbIi
JIBEHANIATBIA YINUTETh OBIT MyXK-
yyHo#i. [lo OONBIIMHCTBY perm-
OHOB MHTEpBaJl M3MEHEHMS 3Ha-
YeHUS O MYXXYMH B BO3pacTe
OT COpOKa JI0 COPOKa JIEBATH JIET
HaxomuJics B Auarma3oHe oT 5,9%
1o 10,3%. CpenHee o peruoHam
3HAYCHWE IOJIM MYXYMH B BO3-
pacte OT MATUACCATH IO TISITH-
necsatu peBaty aeT B 2020 romy
B OOILLE YMCIEHHOCTU BCeX Tie-
JArOTMYeCKUX pabOTHUKOB IITKOJI
3TOro Bo3pacTa coctaBuiao 9,1%.
To ecThb Kaxaplii OMMHHAIIIATHII
IIKOJBHBIN yYWUTETb TIpUHAIJIC-
XaJl K OTOM TEHAEPHOWM CcTpare.
B GonbIIMHCTBE PEeTMOHOB 3HA-
YeHUsI DTOTO ITOKazaTellss KoJe-
6amuch ot 7,1% no 11,1%. dons
MYXYMH B BO3pacTe IIeCTUIECS -
TU JIET U cTapllie B oOlleM Yucie
BCEX YUYUTEJIEW 3TOM BO3PACTHOM
rpymmnbl coctaBuna 13,0%. Cre-
JIOBATEIbHO, B 3TOM BO3paCTHOM
KaTerOpUM W3 KaXIBIX BOCH-
MM YYUTENIeil TOJNBKO OIWH OBLI
MYyXunHo#. B OosblIMHCTBE pe-
TMOHOB 3HAYCHMST COOTBETCTBY-
JOIIeTO TTOKa3aTesisi BapbUpOBa-
Jmch ot 9,4% 1o 16,6%. B 1ieinom
10 BCEM BO3PACTHBIM KaTeTOPH-
SIM JIOJIST MYXKYUH CpelIr Y4IUTe-
Jieli OblJIa HeBeJIMKa 1 He TIPEBBI-
mwana 15%. IlpuBeneHHbIE BbIIE
JAaHHBIC TTOATBEPKIAIOT TIEPBYIO
TUTIOTE3y, ChOPMYINPOBAHHYIO
paHee, O TOM, UTO CpeaW Iieda-
TOTUYECKUX PAOOTHUKOB IIKOJI
npeodagaloT KEeHIIUHBI.

IIpencraBisgeT MHTEpEeC CpaB-
HUTEJIBbHBIM aHaJIMW3 3HAaYeHUU
YIEJIBLHOTO Beca MYXXYWH B ISTH
paccMaTpUBaeMBbIX  BO3PAaCTHBIX
rpyniiax IeJarorudeckmux padbor-
HUKOB IIKOJI. DTOT aHaJIN3 TTOKa-
3BIBAET, UYTO 10 MEpe YBEJIMIYCHUS
BO3pacTa YUYUTEIEU-MYXUMH HX
JIOJIsI B OOILIEM 4YHCJIE YYUTeNei
CHayajla YMEHBIIAEeTCs, a 3aTeM
yBeJIM4YMBaeTcsa. MMWHUMAaJIbHOE
3HaYe€HNWE COOTBETCTBYET TIPYII-
e y4uTeei-My>XYrMH B BO3pac-
T€ OT COpOKa IO COpPOKa AEBSITHU
JeT. MaxkcumanabHOe 3HadyeHue
COOTBETCTBYET BO3PACTHOM TPyII-
ne MeHee Tpualatv jeT. YToObl
OOBSICHUTh 3TOT (heHOMEH, He-
00X0anMO OOpaTUTBHCI K MCTO-
pMH POCCUIICKOrO O0pa3oBaHUS.
MakcumanbHOe 3Ha4YeHHE TOJIU
YUYUTENIEH-MYXKUYMH B BO3pacTe
MeHee TPUALATH JIeT 00yCIoBIIe-
HO TeM, YTO B ITOCJICAHME TOIbI
IIpaBUTENBLCTBO NPUHSIIO MEPBI
0 TIOBBILICHMUIO 3apabdOTHOM
IUIaThl YYUTEsIel, padoTalolmx B
cpenHux mkosnax. Kpome toro, B
OOJBIIMHCTBE peTnoHOB Poccuu,
3a MCKJIOYEHHWEM MEraroyjncoB
W TeppUTOpUIA ¢ OOJILIINMM 3a-
nacaMM IIOJIE3HBIX MCKOITaeMBbIX,
HaOJomaeTcsl TeHISCHILIMS CIIOXK-
HOCTH TPYAOYCTpPOMCTBa B IIpe-
CTVDKHBIX OTpacjisix SKOHOMM-
ku. IToaTroMy MHOrme MoJjoable
JIIOOM MYXKCKOTO TIIojia CBSI3aiu
CBOIO Kapbepy € MIpenomaBaHueM
B LIKOJIaX, TeM OoJjiee YTO MOATO-
TOBKa YYUTEJIEH IO COOTBETCTBY-
IOLIMM TporpaMMaM B BBICIINX
YYEOHBIX 3aBeICHUSIX OOBIYHO
OecriaTHas. OTHOCUTENIBHO
BBICOKAsI JOJIST YUUTEICH-MYK-
YMH B BO3pacTe IIECTUIECATH
JIET U cTapiie OOBSICHSETCS TeM
¢daxkTOM, YTO BTM JIIOAW Havyalu
CBOIO TIPEITOJAaBATEIbCKYIO Jes-
TEJIbHOCTb 0oJjiee TPUALATH IISITU
JeT Hazang. B To Bpemss MHorue
MYXYMHBI CTAaHOBWJINCH YYHWTE-
JIIMW, TIOCKOJIBKY 3apaOoTHas
IiaTa y4yuTesiei Obljla Ha TOM Xe
YpPOBHE, YTO M B APYIMX BUAAX
IesaTeIbHOCTU.  MMWHUMAaJbHOE
3HAaYE€HWE JOJIM TPYMNIIbl Y4u-
TeJieil B BO3pacTe OT copokKa I0
COpOKa IEBSITU JIET OOBSICHSICTCS
TeM, YTO OHM BBIOpaJiM 3Ty Ka-
pbepy B Hayajie OeBSTHOCTBIX T'O-

JIOB TIPOIIJIOTO BeKa, KOrma Ipe-
CTIK TIpoeCCUU yUUTEIsT ObLT
Ha HU3KOM YpOBHE W3-3a HU3-
Kol 3apaboTHoil maTel. Cpas-
HUTCNIBHBIN aHaIN3 BO3PaCTHOMU
CTPYKTYPBI TIEIarOTUYECKUX pa-
OOTHMKOB IIIKOJ II0Ka3zaj, 4TO
JIOJISI YIUTENIe-My>KIUH 3aBUCUT
OT TOTO, K KaKOi BO3pacTHOMU
IpymIie oHW TIpuHamiexar. Ta-
KM 00pa3oM, BTOpasi TUIOTe3a
MTOATBEPINIIACE.

HaHHble BTOpPOIi TaOJULIBI ITO-
3BOJISIOT CAeNaTh BbIBOA O AuG-
(epeHIMaIMM  3HAYCHWH  TI0-
KazaTeleid mo permoHaM. bbura
MMpoaHaIM3NPOBaHa CTENEeHb Ba-
pUanMy KaXmoro M3 ToKasaTe-
Jieit. J171s1 3To 1eIn UCII0Ib30Ba-
JINCh CTAaHIAPTHBIE OTKJIOHEHWUS,
yKazaHHbIe B cTojione 3. MHmek-
CHl BapHMallUM CJEOyIoIIne: I10
nepsomy nokazareno — 20%, 1o
BTOpOMY ToKasaTesio — 24%, 1o
TpeTbeMy IoKaszateno — 27%, 1o
YeTBepTOMY TTOKazaTeno — 22%,
o TSATOMY Tokaszatemo — 28%.
DTOT aHaJIU3 TTOKAa3all, YTO B pac-
CMaTpUBAaeMbIX pEruoHax ypo-
BeHb AuddepeHInauud 3Have-
HUI BceX MSTH TToKasaTesieit ObuT
Hmke 33%, TO ecTb He OYeHb
3HauuTeleH. TakuMm o0Opa3oM,
TPEThSI TUTIOTE3a TOATBEPANIIACD.

CraenymolmuM 3TarioM padoThl
OBIJIO OTpeneieHe PETHOHOB, B
KOTOPBIX OB OTMEYEHBI MaK-
CUMallbHbIe W  MWHUMAJbHbBIC
3HAYEHUST KaXXIOTO IToKa3aTess.
MaxkcuMaabHBIMU ~ 3HAUYCHUSIMU
SIBJISTIOTCST T€, KOTOpPBIE IIPEBHI-
IIAfOT BepXHWE TIpelelbl ITuara-
30HOB, YKa3aHHBIX B CTOJIOLE 4
TaOMUIBI 2, a MWHUMaJIbHBIMU
3HAYCHUSIMU SIBJISTIOTCST T€, KOTO-
pble MeHbIIIe HIDKHUX TIPEAciIOB
YKa3aHHBIX TUaTa30HOB.

Hicke, B KadecTBe TIpuMe-
pa, TIepeUMCIIeHBl PETHOHBI, IO
KOTOPBIM OBUIM OTMEYEHBI MaK-
CUMaJllbHbIe W MWHUMAJbHbBIC
3HAYCHMST TIEPBOTO ITOKa3aTelIst
B 2020 romy. IlepBblii mokasa-
Tedb WMeET MaKCUMaJbHbIC 3Ha-
yeHus B KypraHckoit obGmacti
(Y®PO), Hosocubupckoii obia-
CTH, pecITyonmke AJTail, pecy-
onuke TwiBa, ToMcKoil oGnactu
(CDO), pecnyonuke MWHryire-
tusi, YeuyeHcKoll pecnyOiuKe,
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pecrryonuke Jdarectan (CK®PO),
ropoxe Mockse (LIPO), Mara-
JaHcKoi obOjact, YyKoTckom
ABTOHOMHOM OKpYT€, pecITyOJIm-
ke Caxa, CaxaJuHCKOI objacTtu
(ADPO), pecnyonmke Ambires,
pecniyonuke Kamvosikus (FODO).
MuHMMaIbHBIE 3HAYCHUS TIep-
Boro Tokazarenas B 2020 romy
oTMevanuch B Topome CeBacTo-
noyse (FOPO), Espeiickoii aB-
TOHOMHO# 001acTh, AMYpPCKOit
oobmactu (APO), ApxaHTeIIbCKOM
obmactu (C3PO), KemepoBcKoii

oomactm  (CDO), pecnyonm-
ke Mapuit 95, [lepmckoM Kpae
(IM®PO), BbpsHackoit obmactw,

Tsepckoii obmactu (LLDO).

B mpuBemeHHBIX BBINNIE Tie-
pEUYHSX pEruoHOB B CKOOKax
nocJie UX Ha3BaHUM YKa3aHO UX
TEPPUTOPUATILHOE  PacMoJioxkKe-
Hue. [IpoBemeHHBIN aHaIU3 TI0-
Kazaj, 4TO PEeTMOHBI C MaKCH-
MaJbHBIMA W MHUHHUMAaJIbHBIMUA
3HAYCHWSIMU KaXIOTO M3 TISITH
rokasatejieil  pacriojioXeHbl B
pa3HbBIX (eaepasbHBIX OKpYyTax.
To ecTh MakKCMMaIbHBIC 1 MUHU-
MaJTbHbIe 3HAYCHMST TTOKa3aTelei
HE CBSI3aHBI C TEPPUTOPUATHLHBIM
pacnonoxXeHueM peruoHoB. Crie-
JIOBaTeJIbHO, YeTBepTasl TUIore3a
MOATBEPANIACE.

3aTeM ObLI MpOBEAEH TaK Ha-
3piBaeMblii aHanu3z ANOVA. T1pu
3TOM II0 KaXJIOoMy U3 paccma-
TpUBaeMbIX TOKa3aTejJeil cpaB-
HUBAJNCh 3HAYCHMS TToKa3are-
JIe IS OBYX TPYHIIT PETHOHOB
COOTBETCTBEHHO C MAaKCHMahb-
HBIMU 1 MUHAMAJIbHBIMA 3HaYe-
HUSIMUA TIoKasaTeneil. Pesyiabra-
1ol aHamm3a ANOVA npuseneHbl
B Tabnuue 3. B Hem comepxatcs
CTATUCTUYCCKIE OIEHKM JUTS Ka-
KIOM W3 STUX TPYII PETHOHOB.
IIpu 3TOM B TepBOl M BTOpOI
CTpOKax TabJUIIbI YKa3aHbI COOT-
BETCTBEHHO CpeIHUE 3HAYCHMUS
roxasaTteJieil 1o rpyrniam peruo-
HOB ¢ MaKCUMaJIbHBIMUA I MUHU-
MAaJTbHBIMU 3HaUYCHUSMU. TpeThs
W YeTBepTasd CTPOKM ITOKa3bIBa-
[OT 3HAYCHUS OUCIIEPCUI IS
KaXIOW W3 TPYMNIl PErMOHOB C
MaKCUMAaJbHBIMU W MWHUMAaJb-
HBIMW 3HAUYCHUSAMHU TI0Ka3aTe-
Jeii. B maToit cTpoke TMoKas3aHbI
MEXTPYIIIOBBIC JTUCTIEPCUM JIJIST

Tabauua 3 (Table 3)

CrarucTuyeckmne XAPAKTCPUCTHKH, ONMUCHIBAIOIIME Irpynmnbl PpErHOHOB C MAK-
CHMMAJIbHBIMH ¥ MMUHHUMAJIbHBIMH 3HAYEHMSAMHM MOKa3aTeJiei

Statistical characteristics describing groups of regions with maximum and
minimum values of indicators

CraTucruyeckune

IToka3aTean

XAPAKTEPUCTHKH

2 3 4 5

CpenHee 3HaYeHUE MO TPYIIaM
1 | pernoHoOB ¢ MaKCUMaJIbHBIMU
3HAYEHUSIMM TToKasaresien

20,30%

17,06% | 12,73% | 13,16% | 21,29%

CpenHee 3HaueHUe IO Ipyrnnam
2 | perMOHOB ¢ MUHUMAJILHBIMU
3HAYEHUAMU MoKasareneii, %

10,57%

8,21% | 5,40% | 6,43% | 8,39%

[ucnepcus mo rpymnmnam
3 | perMOHOB ¢ MaKCUMaJIbHBIMU
3HAYEHUSIMU

8,30

3,35 3,63 10,38 | 20,18

Jucnepcus mo rpymnmnam
4 | peruoHOB ¢ MUHUMAaJIbHBIMU
3HAUYEHUSIMU

2,46

0,71 0,22 0,11 0,49

Jlucriepcust M1y TpyrrnaMu
5 |cTpaH ¢ MaKCUMaJIbHBIMU U
MUHMMAaJIbHBIMUA 3HAYEHUSIMU

567,85

470,47 | 281,34 | 293,89 | 1081,66

Jlucrniepcust BHYTPU TPYIII
6 | perMoHOB C MAaKCUMAaJIbHBIMU U
MUHMMAaJIbHBIMUA 3HAYEHUSIMU

6,01

2,03 | 1,84 | 524 | 10,34

PacueTHOE 3HAYCHME KPUTEPUS
Duirepa

94,44

231,79 | 153,17 | 56,05 | 104,65

Kputnyeckoe 3HaueHue
kputepust Ouiepa

4,28

430 | 438 | 426 | 426

9 | YpoBeHb 3HAUUMOCTU

less less less less less
0,001

0,001 | 0,001 | 0,001 | 0,001

Hcmounuk: PaccuntaHo aBTopoM Ha ocHoBe aHann3za ANOVA.
Source: Calculated by the author based on ANOVA analysis.

TPYII PErMoHOB C MaKCHMAaJlb-
HBIMMU U MUHMMAQJIbHBIMU 3Ha-
yeHusIMHU Tokasareneil. Illecrtas
CTPOKa TMOKAa3bIBAET IUCIIEPCUIO
BHYTpU rpymn pernoHoB. Cenb-
Masi, BOCbMasl M JeBSITasl CTPOKU

TabAMLBl  TEMOHCTPUPYIOT pe-
3y/bTaThl TECTUPOBAHUS Kaue-
crBa ANOVA.

AHanu3 JaHHBIX, IIpeacTaB-
JIEHHBIX B Ta0au1Ie 3, TOKa3bIBaeT,
YTO IJIS1 TPYIIN PETMOHOB, XapakK-
TEPU3YIOIINXCSI MaKCUMaJbHbI-
MU U MUHUMQJIbHBIMU 3HAYEHU-
MM TIOKazaTesiel, CYIIeCTBYIOT
OTHOCUTEJIBbHO HEOOJIbIINE pa3-
JIUYUST BHYTPU KaXKIOM TPYTIIIHI.
DTO CBUAETEILCTBYET O TOM, UYTO
B KaXIyl0 U3 3TUX TPYIIN BXOIST
pEeruoHbl C HEOOJBIIMMU pa3-
JUYUSIMM B 3HAYEHMSIX TOKa3a-
teneit. CpenHue 3HAYSHUS IS
TPYMIl PETMOHOB C MaKCUMaslb-
HBIMM 3HAUEHUSIMU TOKa3aTe-
JIell CYILIECTBEHHO OTIMYAIOTCS
OT CPeNHUX 3HAYEHUI IS TPYIII
PErMOHOB C  MMHUMAaJIbHBIMU
3HaYeHUsIMU. Jlyucriepcust Mexmy

rpymnIaMu pPerMoHOB C MaKCH-
MQJIbHBIMU ¥ MMHUMaJIbHBIMU
3HAYEHUSIMU 3HAYUTEIBHO OOJIb-
e, 4yeM JUCIepCHsi, XapaKTep-
Hasl [ KaxAoW M3 TPYIN IO
BCEM paccMaTprBaeMbIM MMOKa3a-
TeasM. JlaHHbIe, MPUBEACHHbBIC B
Tabauie 3, MOKa3bIBalOT, YTO IO
KaxXJIOMy M3 pacCMaTpMBacMbIX B
CTaTb€ MOKa3aTeJiell CYyLIEeCTBY-
IOT  CYLIECTBEHHBIE  Pa3IUIMs
MEXIy TpylnrnaMu peruoHOB C
MaKCUMaJbHBIMM  3HAUYEHUSIMU
U MUHUMaJIbHBIMUA 3HAYEHUSIMU.
OT0 cnenyeT U3 Toro ¢akra, 4To
COOTHOIIIEHUE MEXIY MEeXIPYI-
MOBBIMU W BHYTPUTPYMIIOBbI-
MM OTKJIOHEHUSIMU IO KaxKIOMy
U3 TIoKazartesel, MpPUBEACHHBIX
B CEIbMOM CTpPOKE TaOJIMIIbI,
3HAYUTEIbLHO OOJbIe eIUHU-
Lbl. DTU COOTHOLICHUS TIpe.-
CTaBJISAIOT COOOI paccUMTaHHBIE
3HaueHus1 Kputepust Duiiepa,
KOTOpble OoJibllle  TaOJIMYHBIX
3HAYEHUI 3TOTO KPUTEPHs, MPH-
BEIEHHBIX B BOCBMOW CTpOKE
Tabauipl. Heobxomumo oTme-
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TUTh, YTO YPOBEHb 3HAYNMOCTHU
cocrapisier MmeHee 0,001, To ecTh
¢ BeposTHOCTBIO 99,9% HabI0-
JIAIOTCS  CYIIECTBEHHBIE pasiiv-
Y§sI, XapakKTepHBIEC IS TPYIIIT
PETMOHOB C MaKCUMAaJIbHBIMU W
MUHUMAaJIbLHBIMUA ~ 3HAYEHUSIMU
nokasareneii. Takum oOpasoM,
CTATUCTUYCCKIE XapaKTepUCTH-
ku aHamm3za ANOVA, ocHoBaH-
HOTO Ha MEXTPYIITOBBIX pa3im-
YUSIX, & UMEHHO Ha KPUTEPUSIX
®umepa 1 ypoBHE 3HAUMMOCTH,
MOKa3aJil  BBICOKOE KadyecTBO
MoJIydeHHBIX oleHoK. Creno-
BaTeJbHO, TPYMIBI PETMOHOB C
MaKCUMaJbHBIMA M MUHHWMAaJb-
HBIMU 3HAYCHUSIMU TTOKa3aTelei
WMEIOT OOJIBIIINE OTIMYUS MEKITY
co00#i. DTOT MOJIOKEHNE OTHO-
CUTCSI KO BCEM TISATH paccMaTpH-
BaeMBbIM TTOKA3aTeJIsIM.

3aknroyeHune

Hame wmccnegoBaHme BHOCUT
BaXXHBI BKJaAd B ITOHUMaHHE
TEHIEPHON CTPYKTYphl Teaaro-
TMYECKUX pabOTHUKOB IIKOJ B
pernoHax Poccuu. Llenp wmccie-
JOBaHUS, CBSI3aHHAsI C OLIEHKOM
rnokasaTteJieil, XapaKTepUu3yrILInX
JOJII0 MYXYMH Pa3HbIX BO3pacT-
HBIX TPYHOII B OOIIE YMCIEHHO-
CTU IIKOJbHBIX YUUTEICH B PEru-
oHax Poccum, ObUIa JOCTUTHYTA.
Crenymolne BbIBOALI 00JIamaloT
HAayYHOW HOBU3HOM U OpUIHU-
HaJIbHOCTBIO. Bo-mepBhIX, OBLIO
YCTAHOBJIEHO, 4YTO  MY>XYMHBI
paboTainu BO BCEX POCCUMCKUX
KoJax, W WX JOJSI JTOCTHUIJIA
11% ot 4uciia Bcex memaroruye-
CKMX paOOTHUKOB 1IKOJ. B xome
HUCCeAOBaHUS ObLUIM  paccMO-
TPEHBI ISITh BO3PACTHBIX TPYII
yuuTenaen-My>XKUMH U Tpeaio-
KEH METOJ OLIEHKU IISITH II0-
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(yHKIMIT TIOTHOCTH HOPMAaTh-
Horo pacmpeneieHus. Ha ocHo-
Be MPEIOKEHHON METOMOJIOTUN
OBIJIO OLIGHEHO pacIpenesieHre
aTux mnokazarejgeir B 2020 romy
no BceM pernoHam Poccum.
PesynbraThl  BBIYMCIUTEIHLHOTO
SKCIIepMEHTa TTOKa3alld, YTO B
CpPeIHEM TI0 POCCHICKUM pPErmo-
HaM HaOJromanach 3HAYUTeIbHAST
(beMUHMBAIIMSA  TIpEITOAABATEITb-
CKOTO TiepcoHaja IKoj. Jlois
yuuTenein-MyxKuMH B oOllei
YUCIIEHHOCTH  TIperiofaBaTellb-
CKOTO COCTaBa IINKOJ COCTaBH-
Jla cooTBeTcTBeHHO 14,9% mis
BO3pacTHOM  TPYMIIBI  MJIAAIIIe
tpunuatyu jer, 12,1% nna Bo3-
pPACTHOM TPYITITEI OT TPUALIATH JO
TPUALIATH JIeBsATU JieT, 8,1% mius
BO3pacTHOIM TPYIIBLI OT COpOKa
JI0 COpoKa JeBATH JieT, 9,1% mist
BO3pacTHOM TPYMITBEI OT TISITUIC-
CATH IO TISATUAECATU IEBATU JIET
n 13,0% mi1st BO3pacTHOM TPYITITBI
OT MISCTUACCSATH JIET W CTapile.
CrnenoBaTeIbHO, HU B OJHOM M3
BO3PACTHBIX TPYIIT JOJIST MYKINH
He mpeBbimana 15%. B xone uc-
cJemoBaHUs OBLIO JOKAa3aHO, YTO
3HAYEHWST TToKa3aTesici, Xapak-
TEPU3YIOIINX OO MYXYWH B
001IIeil YMCICHHOCTH IITKOJIBHBIX
yUnTeNel, 3aBUCAT OT WX BO3-
pacta. MakcuMallbHOe CpemHee
3HAYeHME ITOKa3aTeslss ObLIO OT-
MEUYEHO B BO3PACTHOU TpyIIIIE A0
TPUAIIATH JIeT. 3aTeM 3HauYCHMUS
MoKaszaTeJiel CHU3WINCh U [IO-
CTUTJIN MUHAUMYMa B BO3PaCTHOMU
TpyTIIie OT COPOKA IO COpOKa Jie-
BATH J1eT. B Oonee crapiieM Bo3-
pacte JHOoas YYMTEIeH-MYXUYUH

YBEJIMYMJIACh.
HabGmonanacy onpeneieHHas
g depeHIaIs 3HAYCHU I

AT paCcCMaTpuUBA€MbIX TIOKaA-

teacher education: an
Education Inquiry. 2011. Ne. 2(2). C. 263-276.

4. Martino W. Male Teachers as role models:
addressing issues of masculinity, pedagogy and re-
masculinization of schooling. The Ontario institute
for studies in education of the University of Toronto.
2008. Ne 38(2). C. 189-223.

Saigol M., Danish S. Feminisation of
teaching: factors affecting low male participation
in early childhood teaching at private schools in

3aTeseil Mo permoHam. B To ke
BpeMs OH OB HE OUYeHb 3Ha-
YUTENbHBIM, ITOCKOJBKY KO3(-
(pumeHTH BapuallMy 3HAYCHUN
nokasarejiei  He  IpeBbIIaId
28%. bwimu ompenelieHb peTH-
OHBI, KOTOpBIE XapaKTepHU30Ba-
JINCh MaKCUMAaJTbHBIMU Y MUHU-
MaJbHBIMA  3HAUCHUSIMU  ITISITH
paccMaTpyMBaeMBIX  ITOKaszaTe-
neit. CpaBHHUTENBHBIM aHAIU3
rmoxKasall, YTO TeppUTOpHATh-
HOE pacITOJIOXEHNEe pPETHOHOB
HE BIMSAECT Ha MaKCUMaJbHBbIC U
MUWHUMAaJIbHBIE 3HAYCHUS TIOKa-
3aTelIeu.

IIpakTnyeckass  3HAYMMOCTH
UcciIenoBaHus i (emepaib-
HBIX W PETHOHAJIBHBIX OpPraHOB
BJIACTA 3aKJIIOYAETCSI B y4eTe
TeHAEPHBIX W TEPPUTOPUATTBHBIX
ocoOeHHOcTell  (hOpMUPOBAHMUS
KaZpoB CpeIHero 0Opa30oBaHMUS
B Poccumu. PesynabraThl pabOThI
MOTYT OBITH WMCITOTB30BaHBI TIPU
000CHOBaHMU  HEOOXOAUMOCTHU
JOTIOJTHATETLHOTO TIpUBJICYE-
HUSA MYXXYUH K TIpEroJaBaHUIo B
CpemHUX ImKojax. st roHOIIe
aOUTYpUEHTOB OCOOBIII MHTEpecC
MOTYT TIpEACTaBIATh JTaHHBIC
00 YyBEJIMYEHUU JOJU YUUTe-
JIel-My>XuuH B 1iKoJsax. Ilomy-
YeHHBIC HOBBIC 3HAHWUS TIpeI-
CTaBJISTIOT MHTEPEC U MOTYT OBIThH
HCTIONIB30BaHBI B 0Opa3oBaTeilb-
HBIX IpOrpaMMax BEICIIETO o0pa-
30BaHMSI TT0 COOTBETCTBYIOIINM
crienMaabHOCTAM. JlambHeite
HUCCIIEIOBAHUSI MOTYT OBITh Ha-
MpaBJIEHbl HA OLIEHKY TeHIEPHOM
CTPYKTYPBI IIKOJNBHBIX YUHUTEIEH
B OTHCNBHBIX MYHUIIMITATBHBIX
00pa30BaHMSIX, OTHOCSIINXCS K
KaxaoMy u3 permoHoB Poccum.
ITpu 3TOM MOXET OBITH MCITOJTb-
30BaHa TIpEIOKCHHAST B CTaThe
MeTOaMKa.

impossible mission? //

Statistics and Economics 4 V. 19. Ne 2. 2022

49



COI{u(lﬂbHa}l cmamucmuKka

Pakistan // Journal of Education and Educational
Development. 2016. Ne 3 (2). C. 147—178.

6. Nayoung H., Fitzpatrick B. Male teacher
assignment and teacher turnover in elementary
schools // AERA Open. 2021. Ne 7(1).C. 1-14.

7. Mcgrath K., Moosa S., Van Bergen P.,
Bhana D. The Plight of the Male Teacher: An
Interdisciplinary and Multileveled Theoretical
Framework for Researching a Shortage of Male
Teachers // The Journal of Mens Studies. 2019. No
28(2). C. 1-16.

8. Rabelo A. Discriminated teachers: A study
of male teachers in the early grades of primary
school // Educagio e Pesquisa. 2013. Ne 39(4).
C. 907-925.

9. Cruickshank V., Kerby M., Baguley M. How
do Pre-Service Male Primary Teachers Cope with
Gender Related Challenges? // Australian Journal
of Teacher Education. 2021. Ne 46 (1). C. 74—88.

10. Cushman P. Let’s hear it from the males:
Issues facing male primary school teachers //
Teaching and Teacher Education. 2005. Ne 21(3).
C. 227-240.

11. Wood T. Teacher Perceptions of Gender-
Based Differences among Elementary School
Teachers // International Electronic Journal of
Elementary Education. 2012. Ne 4(2). C. 317-345.

12. Faulstich-Wieland H. Should Male Primary
School Teachers be There Principally as Role Models
for Boys? // Universal Journal of Educational
Research. 2013. Ne 1(2). C. 65-73.

13. Mulholland J., Hansen P. Men who become
primary school teachers: An early portrait // Asia-
Pacific Journal of Teacher Education. 2003. Ne
31(3). C. 213-224.

References

1. Davis 1., Hay S. Primary masculinities:
how male teachers are regarded as employees
within primary education — a global systemat-
ic literature review. Sex Education. 2018; 18(1):
280-292.

2. Moosa S., Bhana D. Masculinity as care: men
can teach young children in the early years. Early
Years. 2020; 40(1): 1-15.

3. Lahelma E. Gender awareness in Finnish
teacher education: an impossible mission? Educa-
tion Inquiry. 2011; 2(2): 263-276.

4. Martino W. Male Teachers as role models: ad-
dressing issues of masculinity, pedagogy and re-mas-
culinization of schooling. The Ontario institute for
studies in education of the University of Toronto.
2008; 38(2): 189-223.

5. Saigol M., Danish S. Feminisation of teach-
ing: factors affecting low male participation in early
childhood teaching at private schools in Pakistan.
Journal of Education and Educational Develop-
ment. 2016; 3 (2): 147-178.

6. Nayoung H., Fitzpatrick B. Male teach-

14. Martino W., Kehler M. Male teachers
and the <«boy problem»: An issue of recuperative
masculinity politics // McGill Journal of Education.
2006. Ne 41(2). C. 113—131.

15. 3axaposa E.1O., ITopm JI.A. @emuHM3aIIMS
poccuiickoro 06pa3oBaHMsI: 3Talbl CTAHOBAEHUS //
I'ymanuTapubiil Bekrop. 2016. No 11(1). C. 58—62.

16. PazanmeB A.A. BepHumTe B IIKOIy MYyX-
yuH // Hayka u kona. 2018. Ne 5. C. 189—192.

17. CemenoBa JI.D. OcobGeHHOCTH camoIIpe-
3eHTAllMM MYXXYWH-TICIaroroB CpeaHeil IIMKOIBI //
ITcuxomornueckass Hayka M oOpaszoBaHue. 2008.
Ne 13(1). C. 82—89.

18. Caenko JI.A., Cymenko JI.B. ®demunHusa-
LISl COBPEMEHHOM pOCCUMCKON 1IKOIbl // Acnu-
panTckuit BecTHUK IToBomkbs. 2012. Ne 12(7-8).
C. 137—142.

19. Oruer 1o popme (penepaabHOrO CTaTUCTHYC-
ckoro oocnegoBanusg Ne OO-1. MuHuMcTEepcTBO 00-
pazoBanust Poccuiickoit @enepamyu. 2022. [Drnex-
TpoH. pecypc|. Pexxum poctyna: https://docs.edu.gov.
ru/document/ed3ca74f26a1dc055a313991f66d2fa3/.

20. Pinkovetskaia I. Estimation of the share
of women in the number of students of higher
educational institutions: data by regions of Russia //
Perspectivas em Dialogo. 2022. Ne 09(19). C. 7-20.

21. Pinkovetskaia I., Nuretdinova Y., Nuretdinov
I., Lipatova N. Mathematical modeling on the
base of functions density of normal distribution //
REVISTA DE LA UNIVERSIDAD DEL ZULIA.
2021. Ne 12(33). C. 34—49.

22. Ostertagova E., Ostertag O. Methodology
and Application of One-way ANOVA // American
Journal of Mechanical Engineering. 2013. Ne 1(7).
C. 256-261.

er assignment and teacher turnover in elementary
schools. AERA Open. 2021; 7(1): 1-14.

7. Mcgrath K., Moosa S., Van Bergen P., Bhana
D. The Plight of the Male Teacher: An Interdis-
ciplinary and Multileveled Theoretical Framework
for Researching a Shortage of Male Teachers. The
Journal of Mens Studies. 2019; 28(2): 1-16.

8. Rabelo A. Discriminated teachers: A study of
male teachers in the early grades of primary school.
Educagio e Pesquisa. 2013; 39(4): 907-925.

9. Cruickshank V., Kerby M., Baguley M. How
do Pre-Service Male Primary Teachers Cope with
Gender Related Challenges? Australian Journal of
Teacher Education. 2021; 46 (1): 74-88.

10. Cushman P. Let’s hear it from the males: Is-
sues facing male primary school teachers. Teaching
and Teacher Education. 2005; 21(3): 227-240.

11. Wood T. Teacher Perceptions of Gen-
der-Based Differences among Elementary School
Teachers. International Electronic Journal of Ele-
mentary Education. 2012; 4(2): 317-345.

12. Faulstich-Wieland H. Should Male Prima-
ry School Teachers be There Principally as Role

50

Cmamucmuxka u ykonomurxa 4 T. 19. Ne 2. 2022



Social statistics

Models for Boys? Universal Journal of Educational
Research. 2013; 1(2): 65-73.

13. Mulholland J., Hansen P. Men who become
primary school teachers: An early portrait. Asia-Pacific
Journal of Teacher Education. 2003; 31(3): 213-224.

14. Martino W., Kehler M. Male teachers and
the “boy problem”: An issue of recuperative mascu-
linity politics. McGill Journal of Education. 2006;
41(2): 113-131.

15. Zakharova Ye.YU., Porsh L.A. Feminization
of Russian education: stages of formation. Guman-
itarnyy vektor = Humanitarian vector. 2016; 11(1):
58-62. (In Russ.)

16. Ryazantsev A.A. Return men to school. Nau-
ka i Shkola = Science and School. 2018; 5: 189-192.
(In Russ.)

17. Semenova L.E. Features of self-presentation
of male teachers of secondary school. Psikhologich-
eskaya nauka i obrazovaniye = Psychological sci-
ence and education. 2008; 13(1): 82—89. (In Russ.)

18. Sayenko L.A., Sumenko L.V. Feminization
of the Modern Russian School. Aspirantskiy vest-

CBepeHus o6 aBTOpE

FOausa Cemenoena Iunvkoseuras

K.3.1. douenm, douenm Kagheopvl IKOHOMUUECK 020
AHAAU3A U 20CYOAPCMBEHHO20 YNPABACHUS
Yavsanoeckuti eocydapcmeernublil yHusepcumem,
Yavanosck, Poccus

An. nouma: judy54@yandex.ru

nik Povolzh’ya = Postgraduate Bulletin of the Volga
Region. 2012; 12(7-8): 137-142. (In Russ.)

19. Otchet po forme federal’nogo statisticheskogo
obsledovaniya Ne OO-1. Ministerstvo obrazovani-
ya Rossiyskoy Federatsii = Report on the form of
the federal statistical survey No. OO-1. Ministry of
Education of the Russian Federation. 2022. [In-
ternet]. Available from: https://docs.edu.gov.ru/
document/ed3ca74f26aldc055a313991f66d2fa3/.
(In Russ.)

20. Pinkovetskaia I. Estimation of the share of
women in the number of students of higher educa-
tional institutions: data by regions of Russia. Per-
spectivas em Dialogo. 2022; 09(19): 7-20.

21. Pinkovetskaia 1., Nuretdinova Y., Nuret-
dinov I., Lipatova N. Mathematical modeling on
the base of functions density of normal distribution.
REVISTA DE LA UNIVERSIDAD DEL ZULIA.
2021; 12(33): 34-49.

22. Ostertagova E., Ostertag O. Methodology and
Application of One-way ANOVA. American Journal
of Mechanical Engineering. 2013; 1(7): 256-261.

Information about the author

Yulia S. Pinkovetskaya

Cand. Sci. (Economics), Associate Professor
Associate Professor of the Department of Economical
Analysis and State Management, Ulyanovsk State
University, Ulyanovsk, Russia

E-mail: judy54@yandex.ru

Statistics and Economics 4 V. 19. Ne 2. 2022

51



Cmamucmuka u mamemamuyecKue memoovl 6 IKOHOMUKE

VIK 311.313
DOI: http://dx.doi.org/10.21686/2500-3925-2022-2-52-60

A.A.MukptokoB, M.E. Ma3ypoB

Poccuiicknin akoHommnyeckuin yHmeepcutet um. .B. NnexaHoBa, Mocksa, Poccus

KOM6VIHI/IpOBaHHaFI KOrHUTUBHAaA MoAellb
NMPOrHO3NpPoBaHUA AeATeJIbHOCTU

yHUBepcuteta®

Ileav uccaedosanus. Lleavio uccredosanus seisemcs paspabomka
modeau NpoOCHO3UPOBAHUsA NoKazamenel OessmesbHOCmU yHUeep-
cumema Ha OCHO8e KOSHUMUBHO20 NOOX00d, 68 OCHO8e KOMOpO20
AedNCUm nocmpoerue KOCHUMUGHOU Kapmol, ompacaiouiei 6AusHue
Ha 6a308ble NoOKazameau COBOKYNHOCMU AAMEHMHbIX (HaKmopos
u obecnevugaroujeli peuieHue 3a0auu CYEHApHO2O NPOSHO3UPO-
eanus. Cmenenv 0OCMudICeHUs MpPeOyembiX 3Ha4eHul 0a308biX
nokasameneti, onpedeisOuUX peimune yHusepcumema, 3a8Ucum
OMm GeAUHUHbL NPUPAULCHUSL BbIABACHHBIX NAMEHMHBIX DAKMOPOE.
Paspabomarnnas modenv nozeonsiem evibpams Haubosee npeonou-
MumenbHulll 6APUAHM CUECHAPHO20 NPOCHOZUPOBAHUS NOKA3amenell
dessmeabHOCMU YHUBEPCUMEMA 8 YCA0BUAX CYUeCMBYIOUUX 02pa-
HUYeHUll Ha pecypcol, @bidensemble HA NpupaujeHue AameHmHbIX
gaxmopos.

Mamepuaavt u memoodvt. /lns docmudicenuss nOCMagAeHHoOU ueau
UCNOAb306AHBI MEMOObl KOSHUMUBHORO MOOCAUPOBAHUSI HA OCHOGE
cepvix Hewemkux koeHumuenvlx kapm (HKK) e xombunayuu c
memodamu UHMEPBANbHOU MAMeMamuKy U Kay3aibHou anceopbl.
Ilpumenenue paccmompennoeo nooxooa NO360AUAO CHU3UMb He-
0OnpedeNeHHOCMb IKCHEPMHbIX OUEHOK CUNbL B3AUMOCEA3U MeNCOy
KOHUenmamu KOSHUMUBHOU Kapmbl 3G C4em UCHOAb306AHUS NpU
OnUCAHUY 83AUMOCEA3eL MedCOy KOHUENMAaMU He MOYEeUHbIX OUEeHOK,
a CneyuanbHovIX KOHCMPYKUUl 6 eude UHMEPBANbHbIX OUCHOK, YMO
obecneuuno nosvluienue 00CMOBePHOCMU Pe3YAbMamos Mooeaupo-
eanus. Paspabomannas modeab nOCMpoeHa HA OCHO8e AHCAMONA
cepoix HKK, umo 6 ceoro ouepeds no36oauno nosvicums mo4Hocms
u docmogepHocmb npoeHosHou modeau. I[lpednoxceruviii no0xod K
peuieHulo 3a0auu obecnevenus NPoeHO3UPOBAHUS 0essmeabHOCmU

VHUBepcumema no3eoaun paspadomams a0eK8amuyo KOCHUMUGHYIO
Mmodens.

Pesyavmamut. Pazpabomannas koeHumueHas mooens 0essmenbHoCmu
VHUGepcumema no360AuAa GHAAUUPOBAMb OUHAMUKY U3MEHeHUs. (haK-
mMopoe U ux éausiHus Ha 6azogvle NoKazamenu, a Makice OUHAMUKY
paszeumus cucmemvl nokazamenei 6 yeiom. Ilposedennwiii pacuem
N03604UN 8bIOPAMb HAUOOAEe NPUEMACMbLI C MOYKU 3PEeHUsl 3ampam
CUeHapuii npupauerus 3Ha4eHull 1ameHmHsIX PaKmopog os noay-
YeHus HeoOX00UMO20 3HAUeHUsl pelimuHea yYHUugepcumema @ pamKax
MeNHCOYHAPOOHO2O UHCIUMYUUOHAALHO20 PelimuHea YHUGePCUmemos
0S. Ilposeden cpasHumenvHblii GHAAU3 PE3YAbMANO8 CUEHAPHO0 NPO-
2Hosuposarus Ha ocHoee 00biurou HKK, cepoti HKK u ancamons cepuvix
HKK, komopblii nokasan npeumyuecmeo npeonoiceHHo20 nooxooa.
3axarouenue. B xode evinosHeHus uccaedo8anus paspabomaua
Heuemkas KOSHUMUBHAS MO0eAb CUEHAPH020 NPOCHO3UPOBAHUS
meponpusmuil no 00CMUICEHUI) MpedyemblX 3HAYeHUl Ueaeblx
nokasameneti 0essmeAbHOCMU YHUBEPCUMEMA 8 MeNCOYHAPOOHOM
UHCIMUMYUUOHANbHOM petimunee QS Ha 0cHoge aHcambOas cepvix
HKK. Pazpabomarnas modens obecneuusaem 6 ycaoeusx 3a0aHHbIX
0epaHuueHull noay4eHue Haubosee nPUemMAeMO0 CUEHAPUs NAAHUDO-
6aHUS NpUpaerus 6a308vix noKasamenell 00 yeaeswixX 3Ha4eHull 3a
cuem UOeHMUpUKAUUU BAUSIOWUX HA HUX AAMEHMHbIX aKmopos
u pacuema HeoOX0OUMbIX 3HAHEHUU UMNYAbCHbIX 8030eUcmeuil Ha
AameHmHble GaKmopol.

Karoueevie caosa: newemkoe koeHumugHoe MO@(:‘/!MPOSGHU&‘, cue-

HapHoe npoeHo3upoearue, aHcamobaw CepblxX HeHemKUx KOCHUMUBHbIX
Kapm, Heuemkoe UHmepeanibHoe MHOMICeCcneo.

Andrey A. Mikryukov, Mikhail E. Mazurov

Plekhanov Russian University of Economic, Moscow, Russia

Combined Cognitive Model for Forecasting

University Activities

Purpose of the study. The purpose of the study is to develop a
model for predicting university performance indicators based on
a cognitive approach, which is based on the construction of a
cognitive map that reflects the influence of a set of latent factors
on the basic indicators and provides a solution to the problem of
scenario forecasting. The degree of achievement of the required
values of the basic indicators that determine the ranking of the
university depends on the magnitude of the increment of the
identified latent factors. The developed model makes it possible
to choose the most preferable variant of scenario forecasting under
the existing restrictions on the resources allocated for the increment
of latent factors.

Materials and methods. To achieve this goal, cognitive modeling
methods based on gray fuzzy cognitive maps (FCM) were used
in combination with methods of interval mathematics and causal
algebra. The application of the considered approach made it
possible to reduce the uncertainty of expert estimates of the strength
of the relationship between the concepts of the cognitive map due
to the use of special constructions in the form of interval estimates
rather than point estimates when describing the relationships

between the concepts, which ensured an increase in the reliability
of the modeling results. The developed model is created based
on an ensemble of gray FCMs, which, in turn, made it possible
to increase the accuracy and reliability of the predictive model.
The proposed approach to solving the problem of predicting the
activities of the university made it possible to develop an adequate
cognitive model.

Results. The developed cognitive model of the university’s activities
made it possible to analyze the dynamics of changes in factors and
their influence on basic indicators, as well as the dynamics of the
development of the system of indicators. The calculation made it
possible to choose the most cost-effective scenario for incrementing the
values of latent factors to obtain the required value of the university
ranking in the framework of the QS international institutional ranking
of universities. A comparative analysis of the results of scenario
Jorecasting based on conventional FCM, gray FCM, and an ensemble
of gray FCM was carried out, which showed the advantage of the
proposed approach.

Conclusion. During the study, a fuzzy cognitive model was
developed for scenario forecasting of measures to achieve the

*Pabora BbinojHeHa npu ¢puHaHcoBoii nogaepxke @I'BOY BO «PBY uwm. I'.B. I1nexaHoBa»
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required values of university performance targets in the QS
international institutional ranking based on an ensemble of gray

FCMs. The developed model provides, under the given constraints,

obtaining the most acceptable scenario for planning the increment
of basic indicators to target values by identifying the latent factors

BBeneHune

B crarbe paccmaTtpuBaeTcs
aKkTyajibHasl 3ajaya, CBsI3aHHasl
C HEOOXOIMMOCTbBIO TTOBBILLIEHMS
nosuuuu POY um. I'.B. Ilnexa-
HOBa B aBTOPUTETHOM MEXIY-
HapOIHOM WMHCTUTYIIMOHATHLHOM
peiitunre Quacquarelli Symonds
(QS), uTOo HMOMKHO OOECHevYuThb
MOBBbILLIEHWE  KOHKYPEHTOCIIO-
COOHOCTM yHUBEpcUTeTa TIpu
BBIMOJIHEHUM [IporpaMMbl pas-
BUTUS yHUBepcuTeta Ha 2021—
2030 roabl B paMKax peajauzaluu
ITporpamMMel CcTpaTernyecko-
ro akajaeMMYeCcKOro JuIepCcTBa
«ITpuoputer-2030». Hnsa peiie-
HUSI TIOCTaBJIEHHON 3amauu ObL1
MpoOBeACH aHajlu3 CYIIECTBYIO-
IIUX Mojenel, MCIOJb3yeMbIX
Il onucaHus (PYHKIMOHUPO-
BaHUS IUTOXO (POpMaM3yeMBbIX
U cJ1abOCTPYKTYPUPOBAHHBIX CO-
LIMaJIbHO-3KOHOMUYECKUX U CO-
[IUATBbHO-TEXHUYECKUX CHUCTEM,
K KJaccy KOTOPbIX OTHOCSITCS
BBICIIME YUYEeOHbIE 3aBEICHUSI.

I[Ipn MomenMpoBaHWM TaKUX
CHUCTEM IIHMPOKOE pacIpocTpaHe-
HUE HaXoIsT NpHUMEHEHUE KOT-
HUTHUBHBIE MOJIeJIM Ha OCHOBE
KOTHUTHBHBIX KapT, TIpeACTaB-
JIeHHble B paboTax OTeYEeCTBEH-
HBIX W 3apyOeXHBIX YUCHBIX
[1-11]. TlpoBenmeHHbII aHaIU3
JIATEPATYPHBIX MCTOYHUKOB II0O-
Kaszajl, 4To OJHMM U3 MOAXOJO0B,
JIOCTaTOYHO XOPOILIO TOKa3aB-
UM ceOsT TIpY MOAETUPOBAHUU
wioxo (GopMaliu3yeMbIX U cla-
OOCTPYKTYPUPOBAHHBIX CUCTEM,
SIBJISIETCS HEYeTKOE KOTHUTUBHOE
monenupoBanue (HKM), obwbe-
IUHSTIOIIEe METONBbI WX JIMHTBU-
CTUYECKOTO, aHaJUTUYECKOTO U
CTaTUCTUYECKOTO omnucaHus |[3,
7-10].

HeocriopuMbiM  TIpemMylIie-
crBoM HKM B cpaBHeHUM C
IPYTUMH  TIONXOJaMH  SIBIISICT-
csl BO3BMOXHOCTh (hOpPMabHOIO
OIMMCAaHMST HEM3MEPUMBIX (PaKTo-
pOB, TIpeACTaBJIeHHE B3aUMO3a-

BUCHUMOCTEU MexXIy oObeKTaMU U
KOMIMOHEHTAMU B BUIIE HEUETKUX
OTHOLIEHUI B3aUMOBJIUSHUS C
WUCITI0JIb30BaHWEM METOIOB HEUeT-
KO Kay3aJIbHOI aJireOphl, a Tak-
Xe WCNOJIb30BaHUE HEMNOJHOM,
HEYeTKOl, B TOM 4YHCJE MPOTHU-
BopeunBoil mHMopmanuu. HKM
MO3BOJISIET HAWIYYIIMM 00pa3om
OTPa3UTh HEOoNpeneIeHHOCTh
JUHAMMKHU, a TaKXe COCTOSIHUE
KOHIIENITOB KOTHUTHMBHOW KapTbl
U UX B3aNMOCBSI3EN.

Monens HKK maetT Bo3MoOX-
HOCTb OIUCATh MOBEIEHNE CIOX-
HOJIi CUCTEMBI B LIEJIOM, a KaXKAbIi
konuent HKK — ee dakropnyo
XapakTepucTuky. B HacTosiee
BpeMs1 Ha ocHoBe HKM 0a3u-
pyeTcst OOJBIIMHCTBO COBPEMEH-
HBbIX CHUCTEM MOJEJUPOBAHUSI
U TMPOTHO3UPOBAHUS  CJIOKHBIX
CJ1a0OCTPYKTYPUPOBAHHBIX  CHU-
CTEM, OTJIMYAIOIIMXCS BbICOKOW
CTENEeHbIO HEONPENeJIEHHOCTU U
CTOXaCTMYHOCTU, K KJlaccy Ko-
TOPbIX OTHOCSITCSl COLIMaJIbHbIE
CUCTEMBI, COLIMAJIbHO-2KOHOMM-
YyeckMe U OpraHMU3alMOHHO-TEX-
HUYeckue cucreMbl u np. Hc-
MOJIb3yeMble TIPU KOTHUTHMBHOM
MOJICIUPOBAHUN  UHCTPYMEHTBI
MOTYT OO€ECMeuYuTb IPOBEIeHUE
pPa3BeIOYHOTO W  OLIEHOYHOTO
aHaJM3a pa3IMYHbIX CTpaTerui
MOBEJAEHUs TaKUX CHUCTEM, IIO-
3BOJISIOIIETO B TOM 4YHWCJIE TPO-
THO3UPOBATh ClIEHApUU HX pa3-
BuTHs [8].

OpHoli U3 pacIpoCTpaHEH-
HBIX TPpO0JEeM MpPU TOCTPOEHUU
KOTHUTUBHBIX MoJeNel  SBIs-
€TCS  HEeJOoCTaTOYHas CTeleHb
aZIeKBaTHOCTA MOJIeJIU OOBEKTY
HUCCJIeI0BaHUs, a TaKXKe HEeCOOT-
BETCTBUE TPEOOBAHUSIM TIO TOU-
HOCTU W JOCTOBEPHOCTH, YTO HE
MO3BOJISIET MPUHMUMATh HA OCHO-
B€ TaKMX MOJIEJEH palroOHaslb-
HblE YIpaBJIEHUYECKUE DPELIECHUS.
Kak mnpaBuiio, yka3aHHbIe He-
JIOCTaTKU  HaMpsIMyl0  CBSI3aHbI
C OTCYTCTBUEM HEOOXOIUMBIX
JIOCTOBEPHBIX JAHHbIX, HAJIUYU-

influencing them and calculating the required values of impulse
effects on latent factors.

Keywords: fuzzy cognitive modeling, scenario forecasting, ensemble
of gray fuzzy cognitive maps, fuzzy interval set.

eM OOJIbIIIOTO KOJWYecTBa He-
OIPEJEEHHOCTE U  CKPBITHIX
KOJIMYECTBEHHbIX W KayeCTBEH-
HBIX 3aKOHOMEPHOCTEM, MPUCY-
IIMX TakKUM cucrtemaM. Takum
obpa3oM, 3amadya oOecIeueHUs
aJIeKBaTHOCTU pa3padaTbiBaeMoOi
MOJIEJIA, a TaKXe €€ TOYHOCTU U
JIOCTOBEPHOCTU SIBJISIETCSI AKTYy-
AJIbHOM.

B crathe mnpemioxeH HOBBIIA
MOAX0J K MOCTPOEHUIO KOTHU-
TUBHOM MOJENN JeSITeIbHOCTH
YHUBEpPCUTETAa KakK ILI0X0 (op-
MaJIu3yeMoOll U CJIa0OCTPYKTYypHU-
POBAaHHOM CUCTEMbI Ha OCHOBE
WUCIIOJb30BaHUSI PAa3HOBUIHOCTU
o6o6meHHbix HKK, nonyuus-
mmx HaszBaHue cepbix HKK,
OCOOEHHOCTbIO KOTOPBIX SIBJISIET-
Csl BO3MOXHOCTb TPeICTaBICHUS
CWJIbl CBSI3€i MeXIy KOHLeNTa-
MU C TMOMOIIbIO CHELUATbHBIX
KOHCTPYKLIMIA B BUIE MHTEpP-
BaJIbHBIX OlIEHOK [5, 12]. B atom
clyyae CYLIECTBEHHO CHIXKAeTCs
MOTPELIHOCTh B OLIEHKE CUJIbI
CBSI3€M  MeXIy KOHLEHNTaMU,
KOTOpasi HOCHUT BbIpaK€HHbIU
CyObEeKTUBHBI XapakTep U He
CBOAUTCSI K HEKOTOpPOHN ycCpen-
HEHHOM TOYEYHOW YHUCJIOBOU
BEJIMUMHE, a MpPEACTaBJsIeTCS B
BUJE MHTEPBAJIbHBIX 3HAUEHUIA.

g NOBBILLIEHUS TOYHOCTHU
U JOCTOBEPHOCTH IOJyYEHUS
KOHEYHOro  pesyjbTaTa Ipo-
THO3MPOBAHUSI Ha OCHOBE KOT-
HUTUBHOII MoOIe/InM pa3paboTaH
MOJAXO0J, Ha OCHOBE aHcaMOJis
ceprix HKK, B xoTOopoM peanu-
30BaHO HECKOJbKO BapMaHTOB
(opmManuzalMu 3HaHUNA U OIbI-
Ta 9KCIEPTOB, a TakKXe MeTOo-
Jla B3BELIEHHOTO TOJIOCOBaHMS,
MO3BOJISIIOIIETO TOJYYUTh OoJiee
TOUHBIM pe3yJbTaT IO CpaBHe-
Huio ¢ enuHuyHOoi HKK.

PazpaboraHHass KOrHUTUBHAs
MOJIeJIb TO3BOJIMJIA B YCJIOBUSIX
3aJJaHHbIX PECYpPCHBIX OTpaHu-
YyeHUII HAUTUM HauOojiee MpUeM-
JIEMbIA CLEHApUi MO3TallHOIO
TUIAHUPOBAHUS MpupaleHus
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0a30BBIX ITOKa3aTesiell IesITeIb-
HOCTH YHUBEPCUTETA J0 LIEJEBbIX
3HAYCHU.

KoruntnBHasi Mmogenb
CLieHapHOro NPorHo3MpoBaHusA
nokasartenen geATernibHOCTU
YHUBepcuUTeTa Ha OCHOBe
cepomr HeYeTKON KOTHUTUBHOMN
KapThbl

Hnst  pewieHWs] TMOCTaBJIEH-
HOI 3amayd MpemoXeH MOIXO.
K CLIEHapHOMY IPOTHO3MpPOBa-
HHUIO Ha OCHOBE CEepoil Heyer-
KO KOTHUTWMBHOM KapThl, OT-
JIMYUTESIbHOMI 0COOEHHOCTBIO
KOTOpOI SIBJISIETCSl MCMOJIb30Ba-
HUE CclelraabHON KOHCTPYKIIUH,
TO3BOJISIONIEN CHUXATh HEOITpe-
JeJeHHOCTh (pa3dpoc) OLEHOK
9KCMepTaMU COCTOSIHUI KOHLIET -
TOB KOrHMTHMBHOI KapThl. HKK
3aaeTCs C IIOMOLUBIO KOPTEXA
MHOXeCTB [8]:

HKK = <C, F, W>,

rne C = {C} — MHOXeCTBO KOH-
LIENITOB — BeplIMH rpagda, B
KayecTBE KOTOPBIX BBICTYIIAIOT
(akTophbl, gBAAIOIIMECS HaMOO-
Jiee 3HaYMMBIMM B paccMaTpuBa-
eMOJ 3ajaue;

F = {F,} — MHOXecTBO Ha-
MpaBJIeHHbIX Oyr Tpada cBsazei
MEXIY KOHIIETITaMM;

W = {W;} — MHOXeCTBO Be-
coB cBaseilt HKK (cBs3u moryr
OBITb TOJOXUTEIbHBIMU  (YCH-
nuBaomMu, W; > 0) u orpu-
HaTeJbHbIMU  (OCIA0JISIOIIUMU,
W, < 0) Bnusnue konuenra C;
Ha KoHuenr C,.

3HaueHus BecoB W 3amaror-
Cs C TIOMOIIbIO HEYETKOM JIMHT-
BUCTHMYECKOM IIKayibl. Kaxmomy
3HAYCHMIO JUHTBUCTUYECKON
NEePEMEHHOM CTaBUTCSI B COOT-
BETCTBUE HEKOTOPBIM HMHTEepBa
[0,1] mns TTOIOXUTEIBLHBIX CBSI-
3eil wian uHtepBany [-1,0] — musa
OTPULIATEJIbHBIX CBSI3EH.

B nmpousBoJIbHBI AUCKPET-
HBIIA MOMeHT BpemeHu ¢ = 0, 1,
2..., n cocroguue HKK onuchl-
BaeTCs ypaBHEHUEM

X, (e+1)=7 | X, ()X, %, ()] ()

i=L2,..,n,

rae X(f) — 3HaYeHHWe TNepeMeH-
HOM COCTOSIHUY [ — IO KOHILETTA
C; B MoMeHT BpemeHu (7 + 1);
n — uucino koHuentoB HKK,
f — HenuHelHast (PyHKUMUST KOH-
uenta. HauanbHble ycioBuUs st
pacyeTa OIPEIeISIIOTCS BEKTO-

pom X(0) = (X,(0), X0),....,
X,(0).

Kaxnprii  KoHIEeNT xapak-
Tepu3yeTcsl TepM-MHOXKECTBOM

JIMHTBUCTUYECKON TTEPEMEHHOM
T,={T/, T5,..., ij’} 2)

T m; — YKUCIIO TUTIOBBIX COCTOSI-
HMI i-ro KoHuenTa. /Iasa onuca-
HUS Kaxaoro tepma 7; cTpoutcs
TEPM — MHOXECTBO C (PyHKIIMEH
MPUHAMLJIEXKHOCTU ,uTi(x). Cas13u
MEXIY TUIOBBIMU COCTOSIHUSIMU
KaxIoi IMapbl KOHLEINTOB 3aja-
I0TCSl HEYETKUMMU TIePEMEHHBIMU,
OINMCHIBAEMbIMUA  COOTBETCTBYIO-
IIMMU HEYETKUMM MHOXKeCTBa-
MU.

3HayeHus: BecOB (CUJIbI CBSI-
3eit) W) 3amarorcs ¢ MOMOLIBIO
HeyeTKoM JIMHTBUCTUYECKON
LIKaJbl, TpeacTaBisioleii co-
00i1 ynopsimouYeHHOe MHOXECTBO
JIMHTBUCTUYECKHUX 3HAYEHU I
(TepMOB) OLIEHOK CWJbl CBSI3H,
Hanpumep Buga: CHJIA CBA-

31U = {He »Bauser; Cabas;
Cpennssa;  CunbHasg;  OueHb
CUJIbHAas}.

KaxnaoMy u3 aThX 3HaAYeHUN
CTaBUTCS B COOTBETCTBUE He-
KOTOpPBI YMUCIIOBOM TMAMAa30H,
npuHamaexaiuuii orpesky [0, 1]
JUIS8  TIOJIOXKWTEJbHBIX — CBA3eU
(tabn. 1), wim otpesky [—1, 0]
JIUISL OTPULIATEbHBIX CBA3EH.

B oOmeM ciyyae B3BellEH-
HBI oprpad C MPOU3BOJBHBIMU
3HayeHusiMu BecoB W € [—1, 1]
OINMCHIBAETCS JTUHAMUKOW W3-

MEHEHMSI ero COCTOSTHUS BO
BpeMeHu. CocrosHue oprpada
(HKK) mipu 3Ttom ornpenensieTcst
COBOKYITHOCTBIO COCTOSIHMI €ro
konuenrtoB C,, (i = 1, 2, ..., n),
KaXXJ0€e M3 KOTOPbIX OMUCHIBACT-
cs TIepeMeHHON cocTosTHUS X|(7),
MPUHAMAIOIIEH 3HAYCHWST B WH-
tepsaine [0, 1].

C 1enplo yCTpaHEHHUS yKa-
3aHHOTO HeJOoCTaTKa Mpeaioxe-
HO HCIIOJIb30BaHUE TIOAXOAa Ha
OCHOBE CITeIIMATbHBIX KOHCTPYK-
Ui, peaTn30BaHHBIX B HEUETKUX
KOTHUTHUBHBIX MOJIEISAX Ha OCHO-
Be cepbix HKK, mnozBonsirommx
OIMCHIBATh Beca CBSI3El MeEXIy
KOHIIETITAMA KOTHUTUBHOW Kap-
THl HE TOYCYHBIMU OLIEHKaMU, a
WHTCPBATLHBIMA UYKMCIIAMU, 3a-
JAHHBIMA Ha HEYETKUX WHTep-
BaJIbHBIX MHOXecTBax [5].

B aTom cnyuae ypaBHeHUe co-
crostnuss HKK (1) Moxet ObITh
npencTaBieHo BbipakeHueM (3)

X, (r+1)=

- f(Xi(t)@(/__lC-(Bm)(Wﬁ ®Xj(t)))) (3)
i=1,2,..,n,
roe: f — (YHKIWS aKTUBALIUU,
a Beca cBsizedt W, a takxke me-
peMeHHbIe cocTosiHMS  X{(#+1),
X(f) mpencTtaBiadlOT CcOOOW WH-
TepBaJbHbIE UMCJIa, KOTOpPHIC
MPEACTABISAIOT COOOM 2JIEMEHTBI
HEYeTKHUX WHTEPBAIbHBIX MHO-
xkectB. Onepauuu cioxeHus @
1 YMHOXEHUs @ WHTEePBaJbHBIX
yycea 3aJaloTcsl Ha HEYeTKUX
WHTEPBAJIbHBIX MHOXKECTBAX.
Cepoe MHOXecTBO A € X MO-
JKeT OBITh MPENCTaBIeHO B BUIE

A={{x[x.3])rex}. @)

DneMeHTB xe[x,X|< A4 ce-
POr0 MHOXECTBA MOTYT IIPHU-

Tabauua 1 (Table 1)

Ol.lel'[l(a CHJIbI CBA3M MEXKIY KOHIECNTAMHA
Evaluation of the strength of the relationship between concepts

JIunrBucTuyeckoe YucaoBoii O003HaYeHUE Toueunas oneHka
3HAYEHHE JMANa3oH TepMa CHJIBI CBsI3eii+

He Bnuser 0 Z 0

OueHb cnabas (0; 0,15) VL 0,12
Cnabast (0,15; 0,35) L 0,23
Cpeanss (0,35; 0.60) M 0,47
CunpHas (0,6; 0,85) H 0,72
OyeHb CWIbHAA (0,86; 1,0) VH 0,93
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HUMaTh 3HAUYeHUs B IWaIta3oHe
[x,X]€[0,1], tme x u ¥ — HIXHsIs
W BEPXHSIST TpaHMUIIA CEPOTO YHC-
Jla, X — yHUBepcaJlbHOE MHOXe-
crBo. Yucio Ox=(x,—X) HOCHUT
Ha3BaHUWE CEpPOCTM 4Yuciaa X, a
uncio x° =(x,—x)/2 — «orGeseH-
Hoe» (LIEHTpaJibHOE) 3HaueHUe
3TOro 4ucia.

Beca cBsizeii Mexay KOHILIET-
tamu cepoir HKK 3amarorcs B
BuzE cepbIX umcen [, 7, | Tle-
pEeMEHHBIE COCTOSTHUSI KOHIIETI-
TOB TaKKe OITMCHIBAIOTCS CEphI-
MM YUCJIaMH, 3HAYCHUST KOTOPBIX
JeXar B MHTEpBaje [X!.,.,A_’l.j "
oIpeaessitoTcsl ypaBHeHUeM (3).

B o6mem ciayyae mnpumeHe-
HHe MHTEePBaJbHOIO MOAX01a 00-
JIaaeT pSIOM IperuMylIecTB [5]:

— He TpeOyeTcs 3HaHWE Be-
POSITHOCTHBIX XapaKTepPUCTUK
HeoTpeaeIeHHBIX (aKTOpOB, KO-
TOpBIE peAKO OBIBAIOT TOYHO W3-
BECTHBHI Ha MIPaKTHUKE;

— TIp¥ MUHUMAKCHOM TIOJI-
XOZIe TIOJYJaloT CTPOTHE OICHKHU
JUTST CaMUX MCKOMBIX BEJIMYHWH, a
He Ui BEepOSITHOCTEW WM Ma-
TEMaTUYECKUX OXWIAHWN, YTO
AMeeT BaXHOE 3HaueHHWE IIpU
HaJIMYMU MaJIoTo YHrciia U3Mepe-
HUI MapaMeTpoOB U OOHOW WA
HECKOJIBKUX pean3aiuii;

— CTaTUCTUYECKUE XapaKTe-
PUCTUKM HE MOTYT TapaHTHPO-
BaTh OIPEIEJICHHBIN WCXOHI OfI-
HOTO KOHKPETHOTO OITHITa;

— BO BCEX CIyYasix HaloTCs

rapaHTUPOBAHHbIE  IBYCTOPOH-
HUE aIllpOKCUMALlU WCKOMBIX
pELICHUIA.

ToyHOCTb MHTEPBATLHOTO pe-
3yJbTaTa MOJHOCTBIO OMpeacsi-
eTcsl CeNyILIMMU (aKTopaMu:
HEOIpeJeIeHHOCTbIO B 3aJaHUU
WCXOMHBIX JTaHHBIX; 3HAYEHUSIMU
OKPYIJICHUI TIpU BBITIOJHEHUU
orepalyii, M3MEHSIOIIUX WU
MOPOXIAIOIIMX  MHTepBaJbHbIE
O0BEKTbI; MPUOJIVMKEHHBIM Xa-
pakTepoOM MCIIOJb3yeMOT0 4uC-
JICHHOTO METOJIa; a TaKXKe cTele-
HbIO yuyeTa 3aBUCUMOCTEN MexXay
YYACTBYIOIUMMU B BBIYUCICHUU
MHTEPBAJIbHBIMU O0bEKTaMHU (T1e-
PEMEHHBIMM U KOHCTaHTaMM).

Ha nepBoMm 3rtame wuccieno-
BaHUsI MpoBeleHa WAeHTUdUKa-
LYsI U UHTEPIIpeTalusi CKPbIThIX

Puc. 1. KoruutuBHasg Kapra Ha ocHoBe rpacga B3aumMocBs3u ¢GakTopos,
0a30BBIX NMOKa3aTeneil U (PyHKIMOHAIA
(O6o3Hauenus: F/R — dyukumonan/peittunr, (F1-F24) — nateHTHbIe (hakTOpbI)

Fig. 1. Cognitive map based on the graph of the relationship of factors, basic
indicators and functional
(Denotations: F/R - functional/rating, (F1-F24) - latent factors)

(1aTeHTHBIX (haKTOPOB), BIIMSI-
IOIMX Ha IIeJIeBbIe ITOKa3aTesu,
¥ OlIeHKa WX 3HAYMMOCTHU C WC-
MTOJTb30BaHMEM METOIOB (paKkTop-
Horo aHanm3a [13-15].

Ha cnenyromem starne pas-
paboTaHa KOTHUTWMBHas MOJEJb,
BKJTIOUAIOIIast aHcaMOJIb CEePBIX
HKK, TOCTpOEHHBIX C YYETOM
pa3MMYHBIX BapuaHTOB opma-
JU3alMM 3HAHWIT W OIbITa BKC-
MepToB B YKa3aHHOW TpeaMeT-
HOIt o0JyiacTu.

Ha puc. 1 mpencraBiena ce-
pasg KOTHUTWBHAsI KapTa B BHUJE
3HAaKOBOTO  OPUEHTHPOBAHHOTO
rpacda, oTpaxawuiasi BIMSIHUE
COBOKYITHOCTH (pakTOpoB Ha 0Oa-
30BbIC TTOKA3aTeIN AeSTETLHOCTH
YHUBEPCUTETA U PEUTUHIOBBIN
noxasarteiyb [16-18].

KorautuBHasg KkapTa oOTpa-
JKaeT B3aMMOCBSI3M JIATEHTHBIX
(bakTOpOB, 0A30BBIX TTOKA3aTEEH
U QyHKIMOHAA ¢ yYeTOM TOJy-
YeHHBIX Ha OCHOBe (PaKTOPHOTO
aHaiusa B pabore [15] 3HaueHU
KOPPEIIINOHHBIX 3aBUCUMOCTEMN
Mexny (yHKIMOHaIoM U 6a3o-
BBIMHM TIOKa3aTeIsIMU, a TakKKe
9KCTIEPTHBIMU OILIEHKAaMM B3au-
MOBIIMSTHUSA JIaTeHTHBIX (DaKTO-
pPOB M WX BIUSHUS Ha IICJIEBBIC
rokKazaTeJiu.

B3anmocBsi3b  6a30BBIX  TTO-
Kazateneir u  (pyHKUMOHAaja

ornpenensitcs  ¢dopmysnoir  (5)
B COOTBETCTBUM C TIpaBUJIaMU
MEXIYHApOIHOTO WHCTUTYIINO-
HajJbHOTO peitTuHra QS.

R=Ywx, 5

IJe w; — BEC COOTBETCTBYIOLIETO
1oKasaressi; X; — ero 3HaueHHue.

Ha puc. 1 npuHSTH cienyio-
e obo3HavyeHust: F — ¢yHKu-
oHan; R— peiiTuHr yHUBEpCcUTe-
Ta, ba3oBbIe TTOKa3aTean 3amaHbI
MpaBUIaMU MEXIyHapOIHOTO
WHCTUTYLIMOHAJLHOTO PEUTHHTA
QS [19]: AP — akamemmueckas
penyrauusi; PP — penyrauust y
paboronarenst; OCII — orHoe-
HUE YMClIa CTYIEHTOB K YHCITY
npenoxasareneii; III1 — moka-
3aTeNlb TUTHPYEMOCTH TIperoa-
Batesieil; MII — uymcio mexmy-
HapOIHbIX nperoaaBarTelici;
MC — 4ucio MexXIyHapOIHbIX
ctyneHToB. MaKTOpPHI TIPEICTaB-
JISTIOT COOO TPYIIITBI OTIpeIeIICH-
HBIX TIEPEMEHHBIX, KOPPEIUPYIO-
LIMX MEXIy co0oli Oosblle, YeMm
C NepeMEeHHBIMU, BXONSILIMMU B
npyroit  ¢daktop. Takum oOpa-
30M, CoOmepKaTeJIbHBIII CMBICI
(bakTOpOB OBILT BBISIBICH ITyTEM
HUCCIIEIOBAHUST KOPPEISIIIMOHHOM
MaTPUIIbI MCXOAHBIX JIAHHBIX.
BecoBbie 3HaueHUS CUIIBI CBSI-
3eil Mexny ¢dakTopaMu 3amaHbl
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Ha OCHOBE 3KCIIEPTHBIX OLIEHOK
C YY4eTOM WHTEepPBAJIBHON IIIKa-
JBI (HIDKHEe W BepxHee 3Haue-
HUSI, T.. CEPOCTb U «OTOEJICH-
HOe» 3HaueHHWEe OTOTO JHCia).
F1 — dakrop «HayuHble 1mIKoIbI
W JIUCCEPTAIlMOHHBIC COBETHI»
(0,5-0,7; 0,6); F2 — pakrop «Co-
BMECTHBIE HaydHBIe TIPOCKTHI»
(0,2-0,4; 0,3); F3 — Hamuuue
6azoBbix Kademp (0,1-0,3; 0,2);
F4 — Yucno nyosukauuii
B BJ Scopus (0,5-0,7; 0,6);
F5 = BocrpeboBaHHbIE Ha-
TpaBJICHUSI noaroroBku(0,3);
F6 = ypoBeHb KBammudUKauu
HITP (0,1-0,3; 0,2); F7 = Yucno
HIIP (0,5-0,7;0,6); F8 = YpoBeHb
komniereHuUMn ctyaeHTtoB (0,4-
0,6; 0,5); F9 = HIIP ¢ a3p1k0-
Boii moaroroBkoii (0,3-0,5; 0,4);
F10 = Mecra B oO0weXATUN
(0,1-0,3; 0,2); F11 = Boctpe-
OOBAaHHOCTh  BBHIITYCKHUKOB Yy
pabortonareneit  (0,2-0,4; 0,3);
F12 = ITnomamm mst oopa3oBaTesib-
Hoii gestenbHocTtr (0,2-0,4; 0,3);
F13 — VYposennr ormutater HIIP
(0,3-0,5; 0,4); F14 = Crumynu-
pywouue ¢daxkropsl (0,1-0.3; 0,2);
F15 = PacmupeHue colmnakera
HITP (0,2-0,4; 0,3); F16, W3-
MEHEHHNE CTPYKTYpPHl 3aHATOCTH
HIIP (0,2-0,4; 0,3); F17, Hons
HITP, nnaHupylolumx CcTpoUTh
WHTCPHALIMOHAIBHYIO HAYJIHYIO
Kapbepy (0,1-0,3; 0,2); F18, Aka-
nemuyeckasi moowibHocTh HITP
(0,2-0,4; 0,3); F19, KonBep-
TeHIINST 00pa3oBaTEeNIbHBIX IIPO-
rpaMM ¢ WHOCTPAaHHBIMM By3aMU
(0,3-0,5; 0,4); F20, NHocTpaH-
HasT aOUTypHUEeHTCKash KOMITaHUSI
(0,2-0,4;0,3); F21, VYBenuueHue

DopmansHoe onucanue
KOFHWUTMBHOM KapTbi

yuciaa On-line kypcoB MOOCs
(0,2-0,4; 0,3), F22, BHenpeHue
WHAWBUIYATBHBIX 00pa3oBaTeib-
HbeIXx TpaekTopuit (0,3-0,5; 0,4);
F23, BHenpeHue IMCTAaHIIMOH-
HbIXx TexHosoruit (0,2-0,4; 0,3);
F24, TecHoTa B3aUMOCBS$I3U C pa-
ootonareneMm (0.3-0,5; 0,4).

1T TIOBBIIICHUST TOYHOCTH
MMOJTYYEHHOTO  PeIIeHUs]  KOT-
HUTWBHAs MOJIEIh TIOCTpOEHA
Ha OCHOBE IIPOTHO3MPYIOILIETO
aHcamOIst, wmes TIPUMEHEHMUS
KOTOpOTO OCHOBaHa Ha KOMOW-
HallUM Pe3yJbTaTOB TIPOTHO3M-
pOBaHMUSA HECKOJBKUX MOJeei
KOTHUTUBHBIX KapT (puc. 2).

B pa6orax [20,21] oTmeuaet-
s, 9TO TIEPCIIEKTUBHBIM HaITpaB-
JICHUEM TIOBBIIICHUS] TOYHOCTH
pelIeHNi ABIsIeTCI OObeIMHEe-
HUue (KOMITO3ULIMSI) MHOXECTBa
OTIEIBHBIX aJTOPUTMOB B OIHY
cucteMy. B aTom cirydae ommoOku
OTIETBHBIX aJITOPUTMOB B3aMHO
KOMIIEHCHUPYIOTCS. AHcamMOJieBast
OpTaHM3aIMsI pacCMaTPpUBACTCS
B psime pabot [22-24]. B pabGote
[23] akcriepyMeHTaIbHO JTOoKa3a-
Ha 3¢ EKTUBHOCTD ITPUMEHEHUS
aHcaMOJIeBOM OpraHu3aluy JJIs
pacIto3HaBaHUS M300pakKeHUIA.

B Hacrosee BpeMsl M3BecCT-
HO HECKOJBKO METOHOB TOCTPO-
E€HUST TIPOTHO3MPYIOIINX aHCaM-
oneii. IlpemmylnecTBa aHcamOJIsa
MOJIeJIeil TI0 CpaBHEHWIO C OT-
JIEJIbHO MOJIEJIbIO, BXOIMIIEN B
aHcaMOJIb, OOYCJIOBJICHO CJEHy-
o1MMHU TpyuuruHamMu [23]:

I. AmnHcamOab  yMeHbIIaeT
CPEIHEKBAAPATUUECKYIO  OIINO-
Ky. YcpegHeHue IT0 MHOXECTBY
MOJIeNIeil, TTOCTPOEHHBIX Ha OC-

MporHosupytowmii aHcambnb

Kcnepr 1

Jkcnepr 2

i
i

i

i

]

i

i

KoruurueHan kapra 1 !
1

i

KoruutusHan kapra 2 5
1

BoixoaHoM
pesynbrar

Arperuposanue
pesynbraros

AKcnepr 3

KoruurusHan kapra 3 /

Puc. 2. IIporno3upyiomuii ancamo,b Ha OCHOBE KOMIO3HIH CEPbIX
HEYETKHX KOTHATHBHBIX KapT

Fig. 2. Predictive ensemble based on the composition of gray fuzzy cognitive
maps

HOBE HE3aBHCHMBIX OOYYaroIINX
MHOXECTB, BCerJa yMEHbIIa-
eT OXHuaaeMoe 3HaueHUe Cpel-
HEKBagpaTUYECKOM OIIMOKU.

2. AHcamMOiu Mopeneii, 00-
YYEHHBIX Ha pas3jIMIHBIX ITOAM-
HOXECTBAX MCXOIHBIX JaHHBIX
MMEIOT OOJIBIIMIA IIaHC HaWTHh
I100abHBIA ONTUMYM, TaK Kak
HIIYT €r0 M3 pa3HbIX HavyaIbHBIX
TOYEK.

s hopMUpoBaHUST BBIXOJI-
HOro 3Ha4yeHWsI aHcaMOJsg ucC-
MONMB30BaH METOH B3BELICHHO-
ro TOJIOCOBaHMS, HOCTATOYHO
XOPOIIIO 3apEKOMEHI0BABILN A
ceos. Kaxnoit momenmm HKK 1o
pe3yJbTaTaM TeCTUpPOBaHUSI Ha
MCTOPUYECKMX JaHHBIX IIPUCBan-
BaeTcs BeCOBON KOA3((MULMEHT C
YYETOM CpegHEeKBaIpaTUIeCKOM
OLIMOKU.

BrixogHoe 3HaueHUe ompene-
JISIETCSI B COOTBETCTBUM C (DOPMY-
JIaMU:

=—>a(x)y (x),

(05,
Zai (x):l, VxelX, (6)
i=1

e x = (x, Xy, ..

BEKTOD,

{X) — BBIXOIHOE 3Ha4YE€HUE i-0i1

HKK;

a; — BeCOBON KO3 PULNEHT i-0i

., X;) — BXOIHOM

MOIENIHN;
k — ayncno HKK,
Y(x) = (v, ¥2, --»)x) — BEKTOp

3HAUEHUIN BBIXOJAHOIO CHUTHajIa
MPOTHO3UPYIOLLIETO aHCaMOJIs,
F — byHkuus aist nojydeHwust
Pe3yJbTUPYIOLLETO PElIeHUS.
Peuwraemast 3amaua 3axioya-
eTcsl B TIOMCKE Ha OCHOBE paspa-
0OTaHHOW KOTHUTWBHOUW MO
HauboJjiee MPpUEMIEMOro ¢ TOUKU
3peHusl 3aTpaT CLEeHapusl Mpu-
pallleHus1 3HaYeHUU JaTEeHTHBIX
(hakTOpOB WIS TMOJIydeHUS] He-
00XOIMMOT0 3HAYEHUsT peUTUHTa
YHUBEpPCUTETA B paMKax MEXIy-
HapOJHOI0 MHCTUTYLIMOHAJIbHO-
ro peiiTuHra yHuBepcuteton QS.
Hanuuue  npuymMHHO-clen-
CTBEHHBIX CBS3€M MEXIY Jia-
TeHTHbIMU (akTOopaMu u 6a3o0-
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BBIMU MOKAa3aTeJIIMU TTO3BOJISIOT
pEIINTh TOCTAaBJIECHHYIO 3aJady
CIIEHApHOTO MPOTHO3WPOBAHUSI
B VYCJIOBUSIX 3adaHHBIX OTrpaHU-
YEHU.

ITogxon X cueHapHOMY IIpO-
THO3UPOBAHUIO HAa OCHOBE KOT-
HUTWBHOM KapThl BKJIIOYAET CJIe-
naywoiue aTansl [17]:

— TEHEPUPOBAHUE CIICHAPUEB
W OlLIeHKa BIIWSTHUS TIpUpalieHNi
3HayeHU (HaKTOpOB Ha YBEIU-
YyeHHe PEeUTUHTa YHUBEPCUTETA,

— KOPPEKTUPOBKA ClICHApUEB
yepe3 IOUCKPETHBIE WHTEPBAJIbI
BpeMeHU (B HalleM ciyJae, exe-
TOMHO) C YYETOM JOCTUTHYTBIX
3HAYEHUI MeCTa YHUBEPCUTETA B
MeXIyHapoaHoM peiiTuHre QS.

I[lo wucreyeHUM OYEPETHOTO
MHTEpBaJla BPEMEHU CTPOUTCS
HOBBIW CLIEHApPUI 11 TOCTUXKE-
HMSI HOBOTO 1I€JIEBOTO 3HAYECHUS
peiTruHra.

Pe3ynbTaThbl cLeHapHOro
NPOrHo3MpoBaHuA
nokasartenen geATernibHOCTU
YHUBEpcUTETa Ha OCHOBe
He4yeTKOW KOrHUTUBHOW MoAenu

ITocne omnucaHus B3auMMOC-
BsI3ei Mexnay (akTtopaMu C TIO-
MOIIBIO ypaBHECHWUI, 3adaHUs
MHTEPBAJILHBIX 3HAYECHUII BECOB
MX B3aUMOBJIMSIHUM W 3HAYEHUN
HayaJbHBIX MpUpalleHuil ¢ak-
TOPOB, MOXHO aHaJIU3UpPOBaTh
JUHAMUKY U3MEHEHUST (paKTOPOB

3HaueHUs WCXOOHBIX HaH-
HBIX, HE WMEIOIINX KOJJe-
CTBeHHbIN xapakTep (YpoBeHb
kBanupukauun HITP, YposeHb
KOMIIETEeHLIMI CTYyIEeHTOB, Ypo-
BeHb KBanudukauuu HIIP wun
JIp.) ompeneeHbl 3KCIePTHBIM
nyteM. [IpeaBaputesibHbIe 3HAa-
YeHUS WHTEHCUBHOCTY B3aNMOB-
JASHUST MEXOY W3MEPUMBIMUI
(bakTOpaMM KOTHUTHUBHON MO-
Jea ObLIM yCTaHOBJEHBI Ha OC-
HOBE KOppEeJSLUMOHHOIO U (hak-
TopHoro aHaymm3a [15]. [Hanee
KO3(pGULIMEHTHI ObIJIM YTOYHEHBI
CO00pa3HO JIOTUKE Tepexoja CU-
CTeMbl M3 OJHOrO CTaloHap-
HOTO COCTOSIHUSI B JIpyroe B pe-
3yJIbTaTe BHELIHUX WMITYJTbCHBIX
BO3IEUCTBUNA.

B tabn. 2 npencraBieHbl Beca
CBsI3el, 3aJaHHbIe BKCIIepTaMu,
MEXIy KOHLIENITaMU B OOBIYHOM,
cepoit HKK, a Taxxe B aHcam-
on1e cepeix HKK, cocrosmiero n3
Tpex pasHoponHbix HKK.

Beca cBsizeii Mexay KOHILIET-
tamn aHcamOinst HKK 3amanbr
TpeMsI pa3HbIMU 3KCIEpPTaMMU.
CleHapHOe  MIPOTHO3UPOBaHUE
Ha OCHOBE TpeX BapUMaHTOB KOT-
HUTHUBHBIX MojeJieil (Kjaccuye-
ckoii HKK, cepoit HKK u aH-

cam0s1s1 cepbix HKK) nosonunu
MTOJTYYUTh B YCIOBUSAX 3aTaHHBIX
OTpaHMYCHUII Ha pecypchl Ham-
OoJjiee TIPEAMOUYTUTETbHBIC 3HA-
YeHUs TpHpalIeHnii (paKTopoB,
BIMSIOIIMX Ha 0a30Bble ITOKa-
3aTesii, HeOOXOAWMBIC IJIST JIO-
CTVDKEHMST TPeOyeMBbIX 3HAUYCHUI
MOCTIeTHUX Ha OCHOBE pe3yJIbTa-
TOB aHaJM3a CTETICHW BIIMSTHUS
Kaxaoro ¢akrtopa Ha pPEWUTHHT.
B 1abi. 3 mpeacraBiaeHbl pe3yib-
Tatbl 3(PHeKTOB B KiIacCUUeCKOn
HKK. Ananormynesie Ta0Oam-
bl OBUIM TTOCTPOCHBI IJIST JIBYX
OCTAJIbHBIX BapWaHTOB KOTHH-
TUBHOW MOJIEJIN.
ITocnenoBaTeabHO 3aia-
BaeMbIe  «Cylabble»  Mpupale-
HUSA 3HAYCHUMN TepeInCICHHBIX
BhIlIe (hakTOpoB Ha ypoBHe 10%,
MO3BOJIMJIN  OLIEHUTH YYBCTBH-
TEJLHOCTh IIeJIEBOTO ITOKa3arte-
Js1 (pedTUHra yYHUBEpCUTeTa) K
VIPaBISIONINM  BO3ICHCTBUSIM
10 JAHHBIM HampaBIeHUSIM pe-
TYJIMPOBaHUSI, Ha OCHOBE 4YEro
Obl1a BhIOpaHa HaumOoJjiee IIpel-
MMOYTUTETHHAS aJTbTepHATHUBA
CLIEHAPHOTO TIPOTHO3MPOBAHMSI.
Bepuduxkanmnss KOrHUTUBHOMI
MOZENT BBITIOJTHEHA Ha OCHOBE
KpUTEpUEB TTOJTHOTHI M HETIPOTH -

Tabauua 2 (Table 2)

Beca ceaseii mexny konnenramu HKK
Link weights between FCM concepts

W pasBUTHsI CHCTEMbI MMOKa3aTe- Bec cpsizn | OOPrIHAA Cepas Ancam6utn, cephix HKK
Jeil B 1IEJIOM. A HEK HEE HKK2 HKK2 HKK3
! W; [H/;'j’ W;'j] [Wii, W},-] [Wip Wii] [_Wii’ Wii
Hnsg Toro 4TtoOBI CopMU-

F1-AR 0,6 [0.5-0.7] [0.5-0.7] | [0.6-0.8] | [0.3-0.5]
poBaTh BO3MOXHBIE CTpaTeruu T 07 0608 0607 0406 04°0.6
pPa3BUTUS CUCTEMBI, HEOOXOIUMO AR 0’3 [0'2'0’4] [0'2'0'4] [0'3_0’5] [0'4-0'6]
B NEPBYIO OHEPEIlh NPOTHOSHPO- F2_ IT 0,4 [0.3_0’5] [0‘3-0‘5] [0.4_0’6] [0'3-0-5]
BaTh €€ cCaMOpa3BUTHE, T. €. U3y- - ’ 10.3-0.3] 10.3-0.5] 10.4-0.6] 10.3-0.5]
UWTh IMHAMUKY H3MCHCHHS 3HA- F2-F4 0,5 [0.4-0.6] [0.4- 0.6] | [0.2-0.4] [0.3-0.5]
YEeHUI 0a30BbIX OPUCHTUPOB MPU
OTCYTCTBMM BHEIIIHUX YIIPaBJIsI-
JOLLMX BO3IEHCTBUIA. F23-AR 0.3 [0.2-0.4] [0.2-0.4] [0.2-0.4]] [0.4-0.6]

B pe3yJbTaTe TaKoro MpOrHo- F23-ER 0.3 [0.2-0.4] [0.3-0.5] [0.2-0.4] [0.3-0.5]
3a TIOJNyYeH BEKTOp 3HAYCHUI F24-F11 0,4 [0.3-0.5] [0.3-0.5]] [0.4-0.6] [0.5-0.7]
BXOJIHBIX BO3NEHCTBUIA Ha Jia- F24- F3 0.2 [0.1-0.3] [0.1-0.3] [0.3-0.5] [0.2-0.3]
TeHTHble dakTopbl F = (F}, F,, Tatwuua 3 (Table 3)
..., Fyy) nna moctuxenus Tpedy- Tat ) )
eMOTO 3HAYCHIS TIECBOTO (haK- a0auna 3¢ ¢dexToB HEYeTKOM Korn.n'mnnon KapThl
Topa (pelTMHra YHHUBEPCUTETa) Table of effects of fuzzy cognitive map
B MOMEHT BpPEMEHHU ! C Yy4YETOM HmnynbcHOe Bo3aeiicTBre F1 F2 F22 F23 F24
TpeOOBaHUI II0 OIPAHMYCHUIO | Ha JIATCHTHBIA (akTop
Ha pecypchl. [Tpupaienue peiitunara AR 0.001 | 0.0007 0.00004 | 0.00002 | 0.0006
Statistics and Economics 4 V. 19. Ne 2. 2022 57



Cmamucmuka u mamemamuyecKue memoovl 6 IKOHOMUKE

Tabauua 2 (Table 2)

CpaBHHTeJIbHaﬂ OlICHKA pe3yJbTaTOB CIHICHAPHOIO0 MPOrHO3MPOBAHUA
Comparative evaluation of the results of scenario forecasting

. Pa3opoc oneHok Cpennsia omudKa
Ne THun KOrHUTHBHOM
m\n Monen COCTOSIHHS IIEJIEBBIX MPOrHO3UPOBAHUS
konnenros HKK B % B %
HKK 17,3 14,1
. | Cepas HKK 14,6 11,7
3. | AHcam6b ceprix HKK 10,4 8,2

BOPEUMBOCTU BIUSIHUAS (PAKTOPOB
— TNpUYMH Ha (akTopbl — Cle/-
CTBUSI W HAPYIICHUS TPaH3UTHUB-
HOCTM Kay3aJIbHbIX siBleHuUi [19].
C uenablo TMPOBEPKU alleKBaTHO-
CTH W TOYHOCTH KOTHUTUBHOM
MOJIEJIM OHa Obljla MPOTECTUPOBa-
Ha Ha peTPOCIIEKTUBHOM TepUOJIe
2014—2021 rr. Ha OCHOBE MMEIO-
IIUXCSI CTAaTUCTUYCCKUX JTAaHHBIX
110 U3MEPUMBIM (haKTOpaM MOJIe-
. O01Iast KOPpPEeKTHOCTh MOJIE-
JIX Ha 3TOM 3Tarie MOoATBepAnIach
OJIM30CTBI0O  PacCUYMTAaHHBIX Ha
MOJIET TEeMIIOB MpHpocTa (hak-
TOPOB K JEHCTBUTEITHLHBIM TEM-
ITaM TIpUPOCTa.

CpaBHHUTENBHBI aHAIU3 pe-
3yJbTaTOB CLIEHAPHOIO TPOTHO-
3MPOBAaHUSI HAa OCHOBE OOBIYHOM
HKK, cepoit HKK u aHcam-
onst ceppix HKK, mokasan, uto
OTKJIOHEHHE TMOJIyUeHHOTO pe-
3yabTaTa  MOICIWPOBAHUSA  —
3HAUEHMSI 1IEJIeBOr0 KOHIENTa
(peiiTMHTa YHMBEPCUTETA) OT €TO
pearbHOTO 3HAUYCHUs Ha MCTOPH-
YeCKMUX MAHHBIX SIBJISIETCS HaW-
MEHBIINM Y KOTHUTUBHOMN MoJIe-
JIU Ha OCHOBE MPOTHO3UPYIOILIETO
aHcam0id (tabin. 4).

CpenHeB3BellleHHas  OlLIEHKa
COCTOSIHMSI 1IeJIEBOTO KOHIIeM-
Ta Ha OCHOBE aHCaMOJIsl CephIX
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HbIX BO3IECUCTBUIA HA JATCHTHbLIE
(bakTOpBHI MO CpPaBHEHUIO C OT-
nenbpHOU cepoii HKK m xmaccu-
yeckoii HKK 3a cuer cHmkeHus
BIUSHUSI (paKTOpa CYyObEeKTUB-
HOCTM 3KCHEPTHBIX OLIEHOK Ha
pe3yJIbTaThl MOJACIWPOBAHUS C
ucrojb3zoBaHueM cepbix HKK,
a TakKe YMEHBIICHUS OILIMOKN
MOJICTMPOBAHUS 32 CYET aHCaM-
0JieBOIi OopraHM3aluyd KOTHUTHUB-
HOU MOJIEu.

CueHapHbIi aHAJIU3 BapuaH-
TOB Pa3BUTHUSI CUTyallUu IT03BO-
JIWJI BBIOpaTh HauboJee Mpearnoy-
TUTEJIbHBI BapuaHT, KOTOPLIA B
YCJIOBUSIX 3aJaHHBIX OrpaHuye-
HUI oOecrieunBaeT JOCTUXKEHUE
TpedyeMoro ILIaHOBOTO 3Haye-
HUSI 1IEJIEBOTO ITOoKa3aTessl IIpu
MUHUMAaJbHBIX 3aTpaTax pecyp-
COB Ha MpupalleHue JaTeHTHbIX
¢axTOpOB.

3aknroyeHune

B xome BBHIITONIHEHUS HCCIe-
JIOBaHUs pa3paboTaHa HeuyeTKast
KOTHUTHUBHASI MOJIEJIb CIIEHAPHO-
IO IIPOTHO3MPOBAHMSI MEPOIIPHSI-

TUIA MO JOCTUXEHUIO TpeOyeMbIX
3HAUEHUH 1IeJeBbIX MoKa3aTeei
JIeSITeIbHOCTU  YHUBEPCUTETA B
MEXIYHAapOAHOM  MHCTUTYLIHMO-
HaJbHOM peliTuHre QS Ha OCHO-
Be aHcam0Js1 cepoix HKK. ITpu-
meHeHue cepbix HKK nossonuio
MepeiT OT TOUYEUHBIX OLEHOK
MHEHUI 3KCHEPTOB O CUJIE B3a-
MMOCBSI3U  MeEXAY KOHLEenTaMu
K MHTEpBaJbHBIM OLIEHKaM, 4YTO
MO3BOJIWJIO 00Jiee TMOJHO yuyecTb
uMerlIMecs JaHHble U CHU3UTh
(haxkTOp HEOIpeneJIeHHOCTH TIPU
pasdpoce MHEHUI SKCHEPTOB.

HAnsa upeHTUUKAUUMU Hanbo-
Jiee 3HAYMMBbIX JIATEHTHbIX (hak-
TOPOB MCIIOJb30BaH IIOAXOJA Ha
OCHOBE METOJIOB (DAKTOPHOIO
aHanuza. s MoBbILIEHUS] TOY-
HOCTU U JOCTOBEPHOCTHU pe3yJib-
TaTOB TPOTHO3MPOBAHUSI pas3pa-
0oTaHa HeyeTKas KOTHUTHUBHAS
MOJIeJIb B BUJI€ TIPOTHO3UPYOLLIE-
ro aHcamb6us cepoix HKK, otiu-
YUTEJIbHOW OCOOEHHOCTBIO KO-
TOPOTO SIBJISIETCSl HAMISIAHOCTD,
BBICOKME MHTEpIpeTalOHHbIC
CBOIiCTBa mpolecca U IpoMe-
JKYTOUHBIX/UTOTOBBIX pe3yJibTa-
TOB HEUETKOro KOTHUTMBHOTO
MOJIEIUPOBAHUSI, a TakKXkKe ajaeK-
BaTHBIM YYeT pa3jM4YHbIX TUIIOB
HEOoIpeJeeHHOCTE B paMKax
€IMHOW KOTHUTUBHOW MOJIEJIN.

[TpakTnueckasi 3HaUMMOCTD
MOJIYyUEHHBIX Pe3y/JbTaTOB  3a-
KJII0UaeTcsl B BOBMOXHOCTU BbI-
0opa Ha OCHOBE BBINOJHEHHbIX
pacueToB HauboJjee MPeArnouYTU-
TEJIbHOTO ClLEHapusi Mpupalle-
HUSI JIATEHTHBIX (PaKTOPOB JIJIst
JOCTUKEHUST TpeOyeMbIX 3Haue-
HUI LIeJIeBbIX MoOKazaTejell pas-
BUTHUSI YHUBEPCUTETA.
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