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AHHOTaumA

B nocnenHwe rogel HabogaeTca akTMBHOE BHEAPEHNE LNGDOBBIX Y aBTOMATH3UPO-
BaHHbIX TEXHONOrMV B yrne[obsbiaroLLeri otpaciy Poccun. [laHHoe nccnefoBaHme
MOCBALYEHO WX BIIMAHNIO Ha COLINATIbHO-3KOHOMNYECKOE PAa3BUTHE KITKOYEBbIX yITie-
JOObIBAOLLMX PEMVIOHOB CTPAHB!. bbil MPOU3BEAEH aHaNN3 OPULMATIbHON CTaTUCTU-
kv 3a nepmrog 2010-2022 rr. 1o Tpem OCHOBHbIM pervioHam: Ky36accy, Kemeposckovi
Poctosckovi obnactam. CobpaHbl AaHHbIE O YNC/IEHHOCTH 3aHATbIX, 0Obemax Jobbl4m
VITIF], YPOBHE aBTOMAaT13aLmm, MHAEKCax Mpou3BOACTBA 1 CPEAHMX 3apabOTHBbIX M/1a-
Tax. Takxe Obl1 MPOBEEH PACUeT KOIPPULIMEHTOB KOPPETALIMY MEXTY BbIOPAHHbI-
MV IEPEMEHHBIMU [U1A OLJEHKM CTENeHM ux B3auMOCBA3W. [10/TyYeHHbie JaHHbIe fer-
JIN B OCHOBY KOJTMYECTBEHHOV OLIEHKM BIINIAHNA aBTOMATH3aLmMm Ha PIHOK TpyAa v
COLNATbHO-3KOHOMMYECKOE MOSIOXKEHWNE PEMMOHOB. AHA/IN3 TAOINYHBIX JaHHbIX 10~
Kasasl CHUXKEeHWE YUCIIEHHOCTV 3aHATLIX B CpeaHeM Ha 27,3% rpv O4HOBPEMEHHOM
pPOCTe MPOU3BOANTENBHOCTY TPYAA B 1,5-2 pasa. YpoBeHb aBToMat3aLmm JOCTUT
70-80%, a cbefHAA 3aprnata BO3poc/a Ha 45-74% v coctasmna 56 ThiC. pyb. B cpes-
HEM Mo OTpac/v. BMecTe ¢ Tem oLeHKa B3anMOCBA3EV O3BONINIIA BbIABUTL MOJIOMM-
TE/IbHYI0 KOPPENALMIO MEXLY YPOBHEM MHHOBALIMY 1 JOXOAaMM PabOTHUKOB. Takum
06pa3om, NPOBEJEHHOE UCCAEAOBAHNE 103BONIIO OLEHUTH BANAHNE LINPPOBY-
3aUnm Ha COLManbHO-4eMOrpapuyeckme 1 SKOHOMUYECKME MPOLECCHI B YrObHOM
[POMBILLIIEHHOCTY Ha OCHOBE MHOIOYAKTOPHOIO aHanM3a CTaTuCTUYECKMX JaHHBIX.
KnioueBble cnoBa: asmomamu3sayus 000b14u y2sis, pobomusayus, 3aHAMoCcmeb Ha-
cesieHus, 3apabomHas naama waxmepos, y20/bHble pe2uoHs! Poccuu.

Ona yntnposBaHmaA: OueHKa BANAHWA aBTOMaTU3aunn Jo6blun yrna Ha 3aHA-
TOCTb 1 3apaboTHYIO NaTy B POCCUNCKMX YronbHbix pernoHax / O.H. Mpok-
ckasa, J1.M. ®omunuesa, EJI. Ap3amacoBa n ap. // Yronb. 2024;(3):66-73.
DOI: 10.18796/0041-5790-2024-3-66-73.
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Abstract

In recent years, there has been an active introduction of digital and automated tech-
nologies in the Russian coal mining industry. This study is devoted to their impact on
the socio-economic development of key coal mining regions of the country.
Materials and methods. The analysis of official statistics for the period 2010-2022
was carried out for three main regions: Kuzbass, Kemerovo and Rostov regions. Data
were collected on the number of employees, coal production volumes, automation
levels, production indices and average wages. The correlation coefficients between
the selected variables were also calculated to assess the degree of their relationship.
The data obtained formed the basis for a quantitative assessment of the impact of
automation on the labor market and the socio-economic situation of the regions.
Results. The analysis of tabular data showed a decrease in the number of employees
by an average of 27.3%, while labor productivity increased 1.5-2 times. The level of au-
tomation reached 70-80%, and the average salary increased by 45-74% and amounted
to 56 thousand rubles on average in the industry. At the same time, the assessment
of the relationships revealed a positive correlation between the level of innovation
and employee incomes. Thus, the conducted research made it possible to assess the
impact of digitalization on socio-demographic and economic processes in the coal
industry based on a multifactorial analysis of statistical data.

Keywords

Automation of coal mining, robotization, employment of the population, wages of
miners, coal regions of Russia.
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BBEAEHUE

Mpoueccol rMobanbHOM TEXHONOTMYECKon TpaHchopmaLmm, oxBaTbiBaloLme
BCe OTPAC/IN SKOHOMUKW, B NOCNEAHNE oAbl BCE aKTUBHEE 3aTparmBatoT ropHo-
[06bIBaOLLY0 MPOMbILWEHHOCTb. BHepeHue undpoBbiX 1 aBTOMATU3NPOBAH-
HbIX CCTEM Ha BCeX 3Tanax 4o0ObIYM NONE3HbIX UCKOMAeMbIX HEMVUHYEMO NPUBO-
OUT K U3MEHEHMIO TPaAULNMOHHOM Mofeny GyHKLUOHUPOBAHWA NpeanpuaTui.
D70, B CBOI oUepefib, He MOXET He CKa3aTbCA Ha COLNANIbHO-9KOHOMUYECKOM
NMONIOXKEHNN PETVIOHOB C PAa3BUTON ropHoAo6bIBaoLWEeN oTpacsbio [1, 2, 3.

B Poccuinckon Oegepaumy OCHOBHbIMM MOCTaBLUMKaMM KAMEHHOTO YA ABNA-
totca KemepoBckas, Kysbacckan u Poctosckas o6nactu. IMeHHO Ha 3Tux Teppu-
TOpUSX 3a NnocrefiHee gecaATuneTe HabnogalTca Hanbonee 3HaUNTENbHbIE U3-
MeHeHUs1 B crnocobax Aob6blumn nonesHbix nckonaembix [4]. Tak, Mo oLeHKaM 3KC-
NepToB, YPOBEHb aBTOMATU3aLMN 1 MEXaHU3aLUKN Ha KIOYEBbIX NPeanpuATUAxX
YrONbHOW NPOMbILLNIEHHOCTY BOCTUT 70%, YTO NO3BONNIIO NOBbLICUTL MPON3BOAN-
TeNbHOCTb TPyAa B 2-3 pasa. B To Xe BpemA KoNn4ecTBo 3aHATbIX B 3TOW OTPaCN
COKpaTUoCb NOYTK Ha TpeTb [5, 6, 7].

[aHHas TeHaeHUMA Hen36eXXHO BIIeYeT 3a cobol onpeaeneHHble couunasnbHble
nocnepcteus. C 0OQHOI CTOPOHBI, COKPALLAeTCca Yncsio paboyurx MecT, v yBennum-
BaeTCA Harpyska Ha CMCTeMbl COLManbHOM 3awWwuTbl HaceneHua. C gpyrom ctopo-
Hbl, POCT MPOU3BOAMNTENBHOCTM TPYZA NMO3BOJISIET MNOBbILLATL 3apaboTHYIO NnaTy
OCTaBLUMMCA B CTPOIO LLAXTepam.

Llenb gaHHOro nccnenoBaHuA 3aKi0UaeTcsl B KOMMNIEKCHOM aHanm3e BANAHNS
aBTOMaTKM3aLMu1 Ha PbIHKU TPYAa Y fOXOAbl HACENEHWA B yrnefo0bIBaoLMX pali-
OHax. Ha ocHOBaHUU cTaTUCTMYECKIMX NoKa3aTenen 6yayT BbifeneHbl OCHOBHbIE
TeHAEeHUNUN 1 TpaHCcPopMaLumm, nponcxogaLlme B COUnanbHO-3KOHOMUYECKON
cdepe noa BO3AENCTBMEM TEXHOJIOTMUYECKMX MHHOBAL WA,

C 0ZIHOW CTOPOHbI, BHEAPEHME HOBbIX TEXHOMOMMIM, HECOMHEHHO, CNOCOHCTRY-
€T MOBbILIEHNIO NPON3BOAUTENBHOCTU TPYAA B Yrieao0biBaloLLe MPOMbILLIEH-
HoCTW. Tak, No oLeHKam aKcnepToB Poccninckon akagemum Hayk, NCnosib3oBaHne
POBOTOTEXHNYECKUX KOMIMJIEKCOB U CUCTEM aBTOHOMHOTO YNpaBeHs NO3BOSIA-
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eT yBennmumntb obbembl Jo6bIun yrna Ha 30-50% npu Tex xe
3aTpaTax MmaTepuasbHbIX 1 TPYAOBbIX PECYPCOB. ITO, B CBOKO
ouepefib, 0becrneunBaeT PoOCT NPMObINN NPEANPUATUAIA OTPac-
JIV Y NOBbILLAET NX KOHKYPEHTOCMOCOOHOCTb Ha BHYTPEHHEM
1 BHeLWHeM pbiHKax [8]. B To »ke BpemMA akTMBHasA aBTOMaTu-
3aLus Her36eXXHO NPUBOAUT K COKpaLLEHMIO paboyen cunbl.
Mo paHHbIM PocTpygaa, 3a nepmog ¢ 2010 no 2022 r. uncnex-
HOCTb 3aHATbIX Ha WaxTax Ky3zbacca, Kemeposckoi 1 Poctos-
CKol obnacTen cokpaTtunack Ha 27-30% U COCTaBNsET B Ha-
cTosiwee Bpems nopaaka 180 Toic. yen. [9]. Mpu 3TomM Temnbl
COKpaLleHMA 3aMeTHO YCKOpUncb B nocnegHue 3-4 roga B
CBA3M C MAaCCOBbIM BHeipeHVeM PoOOTN3MPOBAHHbBIX KOM-
NIEeKCoB Ha BCeX 3Tanax ropHoro npoussogcTea. Cnepyer
NoAYEepPKHYTb, YTO YBOJIbHEHME KOCHYNOCh NPENMYLLECTBEH-
HO PabOTHUKOB NOA3EMHbIX yUYaCTKOB, HEMOCPEACTBEHHO 3a-
HATbIX Ha TPYAOEMKHMX onepaumsax no goboiye n nepepaboT-
Ke yrns. MHorve n3 HUX He UMetoT JOCTaTOYHOW KBanndmrKa-
Lun ans nepeocBOEHMA HOBbIX NPodeccuii B pamKax «MHay-
cTprin 4.0». 31O BNeyveT 3a cobom pocT 6e3paboTuLibl 1 COLU-
anbHOW HAMpPAXEeHHOCTY B yrinefaobbialowmx pernoHax [10].

C Apyrow CTOPOHbI, UCKJTIOYEHVE YENOBEYECKOTrO paKkTopa
13 Hanbosiee TPAaBMOOMACHbIX OMNepaL i NO3BOMAET CyLle-
CTBEHHO MOBbICUTb 6€30MacHOCTb TPyAa Ha MPOM3BOACTBE.
Mo paHHbIM MnHnpomTopra PO, 3a nocnegHme nNATb NeT yaa-
NOCb CHU3MTb YaCTOTY HETPYAOCMNOCOOHOCTM Cpeau LwaxTe-
pos B 1,5 pasa. Kpome TOro, octarowumnca nepcoHan nony-
YyaeT JOMNOSHUTESIbHbIE FapaHTUN TPYAOYCTPONCTBA U NOBbI-
LWeHHyto onniaTy Tpyaa. Tak, cpeaHas 3apaboTHas nnaTa rop-
HAKOB B aBTOMAaTU3MPOBaHHbIX NoApasfeNieHNAX Bblpocna B
cpefHeMm Ha 15-20% no cpaBHEHWUIO C py4YHbIM Tpygom [11].

BmecTe ¢ TeM HEOOXOAMMO KOHCTAaTMPOBAaTb, UYTO COKpa-
LEHVe YNCTIEHHOCTM NepcoHarna He BCerga KoMneHcmpyeT-
CA POCTOM NPOMV3BOAUTENIbHOCTU B MOJSTHON Mepe. JKCNepTbl
OTMEUYaloT, YTO B HEKOTOPbIX CIyYasaX U3NNLWHAA ONTUMK3a-
LMA YMCNEHHOCTM 06CNY>KMBAIOLLETO NePCOoHaa MOXeT He-
raTMBHO CKa3aTbCA Ha TEXHMKO-TEXHONMOMMYeCKUX NoKasare-
nAx npegnpusaTua. Kpome Toro, He NCKOUYEHbI pUCKK cO60eB
B paboTe BbICOKOTEXHONOMMYHOIrO 060PYyAOBaHUSA, UTO TakK-
e MOXeT MPUBECTM K CHUKEHMIO 06 beMOB NPON3BOACTBA.

Taknm 0b6pa3om, BINAHNE aBTOMATU3aLMM Ha COLMATNbHO-
3KOHOMUMYECKOE MOJIOXKEHVe PabOTHUKOB yriefo6biBatoLLen
OTPaC/IM HOCUT HEOAHO3HAYHbIN xapakTep. C ogHOM CTopOo-
Hbl, 3TO MOBbILLIEHNE NPOV3BOANTENIbHOCTM TPyAa 1 POCT J0-
XO[OB OCTaloLenca YacT NepcoHana, ¢ Apyron — cokpatle-
Hue paboumrx MeCT U YBENMYEHKe Harpy3Kn Ha PbIHKU TpyAa
N CMCTEeMbl COLManbHOM 3aLNTbl B PermoHax.

MATEPUAJIbl U METOAbI UCCNIEAOBAHUA

[lns KOMNEKCHOro aHanu3a BAVAHWA aBTOMaTM3aUmUn Ha
PbIHKU TpYyAa 1 AOXOAbl HaceneHs yriefobbiBatoLLmx perno-
HOB B pamMKax JaHHOTO NCCNIeloBaHNA Oblfl CMONb30BaH H-
TerpupoBaHHbIV NOAXOS, BKIIOYaloLWmiA B ceba aHanm3 ctatu-
CTMYECKUX NoKa3zaTesiel 1 SKOHOMUKO-MaTeEMATNUYECKOe MO-
enupoBaHue.

B kauecTBe sMnnpryecKoi 6a3bl uccnegoBaHma 6bIv Npo-
aHanm3upoBaHbl odurLmanbHble fjaHHble PoccTtaTa, PocTtpyna,
MuHnpomTopra PO v ynpaBneHuii ctaTucTkm cybbektos PO
3anepuog c 2010 no 2022 r. [laHHble BKNOYanu B cebs crnepy-
loLLVe MOKa3aTeNn: CpeaHsAs YACIEHHOCTb 3aHATbIX Ha Npes-
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nNpuATUAX yrnegobbiBaloLie oTpaciv B pa3pese CybbekToB
(x); 06beMbI peanusauum yris ropHbIM CNocobom (Y); vn-
[EeKC MPOMbILLISIEHHOIO NMPOU3BOACTBA B yriefobbiBatoLLen
oTpacnu (I/IHH,,); cpegHeMecAYHas Haunc/ieHHas 3apaboT-
Has nnata paboumx (37).

[na mogennpoBaHMA 3aBUCUMOCTY NOKa3aTenen pbiHKa
Tpyda U JOXOLO0B HacesleHMs OT aBTOMaTu3auuu 6bina no-
CTpOEeHa COBOKYMHOCTb YpaBHEHWI BUAa:

‘Xi Zf(yi’ Py Ai)’ M
3, = g(X, WL, 4), (2)

rAe: p, — ueHa yrs; A, — IHAEKC YpOBHA aBTOMaTM3aumu Ha
npeanpuATUAX OTPaCn.

OyHKUMK f ' g anMPOKCMMNPOBANMNCb Ha OCHOBE CTaTu-
CTUYECKMX 3aBMCMMOCTEN NOIMHOMUAlIbHbIMU ypPaBHEHNA-
MW TPETbEN CTEMEHN:

J, poA) = a, ta Y, +ap +
tad +a Y +ap>+ad’+ .., (3)

g(X, WIIIT, A) = b, + b X, + b,AIII +
+b, A, +b X? + b2 + b A2 + ... (@)

KoaddurumeHTbl ypaBHeHuii (3) 1 (4) oueHuBanucb meTo-
[OM HaMMeHbLUMX KBaJpaToOB.

MonyyeHHble 3aBNCMMOCTM NO3BOAMIIN NPOrHO3MpPOBaThb
AVHaMUVKY pblHKa TPyAa U [OXO[0B HaceneHusa B yCioBu-
AX QanbHernwen apTomaTusayum Npon3BOACTBA HA OCHOBE
CcLeHapHoro mogenunpoBaHua. NprmeHeHne KOMMNIEKCHO-
ro MHTErPUPOBAHHOIO NOAX0A4A AANI0 BO3MOXHOCTb BCECTO-
POHHE OLUEHUTb BJINSIHUE TEXHONOIMUYECKMX PAaKTOPOB Ha
CoLManbHO-3KOHOMUYECKOe pa3BuTUe yrinefoobbiBatoLmx
pPEermoHoB.

PE3YJIbTATDI

Pe3ynbTaThbl MCCNefoBaHMA NOKa3any, YTo AMHaMMKa OCHOB-
HbIX MOKa3aTesnen pblHKa TPyAa 1 3apaboTHoW nnaThl B yrnego-
6bIBalOLLMX permoHax 3a nepuod ¢ 2010 no 2022 r. B LENOM Co-
OTBETCTBYET NONyYEeHHbIM pacyeTHbIM Mmogenam (3) u (4). Tak,
COornacHo NpoBefeHHOMY aHanu3y [7], CokpalleHne cpeaHen
UNCNIEHHOCTM 3aHATBIX Ha NPEANPUATMAX OTPACU B CPEAHEM
cocTtaBuno 27,5% ot ncxogHoro ypoBHA 2010 1. (mab6a. 1, 2, 3).

Mpw 3TOM Hanboee NHTEHCKBHbIE TEMIbl COKPALLEHUS Ha-
6nopanmcb B 2015-2018 rr. n 66111 06ycnoBneHbl MacluTad-
HOI MOJepPHU3aLMeNn OCHOBHbIX MPON3BOACTBEHHbIX MOLL-
HocTel [4]. laHHaa TeHAeHUNA NOATBEPXKAAET HEraTUBHbIN
3HaK Ko3dduLmeHTa a, B ypaBHeHUM (1), 4TO CBUAETENbCTBYET
0 BAINSHUM POCTa OOBEMOB J0ObIUM YA HA COKpPaLLeHMe 3a-
HATOCTU. B TO »Ke BpemMs 3HauMMbI pOCT NOKa3aTesnien Npouns-
BOAWTENIbHOCTY TPYLa 1 06beMoB peanusauun yrna [11] no-
3BOJIAI COXPAHWTb 06U 06 bEM BbiNyCKaeMol NPogyKLuK,
HeCMoTpA Ha COKpaLleHune pabounx mect. [pr 3Tom ypoBeHb
aBTOMaTM3aLnn, NO OLUeHKaM [6], BbIPOC 3a aHaNM3MpyeMmbli
nepuop B 2,2 pasa un goctur 77% Ha KnoyeBbIX NpeanpuaTun-
AX. DTO NOATBEPXKAAET MNOJIOXKUTENbHbIN 3HAK Ko3dduumeH-
TOB a3 B ypaBHeHUAX (1)-(4).

OpHoBpeMeHHO HabnAancsa YCTONUMBBIN POCT CPegHen
3apaboTHOM Nnatbl pabouux. Tak, COrMACcHO AaHHbIM [12, 13,
14, 15], ee ypoBeHb B 2022 1. BbIPOC MO CpaBHeHuto ¢ 2010 T.
B 1,5 pa3a n coctaBun B cpeiHeM Mo oTpaciuv 56 Tbic. pyo.
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Tabnauua 1
N3meHeHMne YUNCNIEHHOCTU 3aHATDbIX
B yrnego6biBalowmx pernoHax B 2010-2022 rr.

Changes in the number of employeesin the coal mining regions in 2010-2022

PernoH 2010r. 2015r. 2022r. N3meHeHme 2010-2022, %
Kysb6acc 133500 112100 94800 -29
KemepoBckas 06. 65200 53700 48100 -26,3
PocTtoBckas o6n. 29800 25300 23300 -21,8
WTtoro 228500 190100 166200 -27,3
Tabnuya 2

AnHamunka npoussognTenbHocTN Tpypa B 2010-2022 rr., ThiC. T/uen.
Dynamics of the labour productivity in 2010-2022, thousand tonnes/person

Pervion 2010r. 2015r. 2022r. N3meHeHme 2010-2022, %
Kysb6acc 907 1018 1619 +78
KemepoBckas o6. 891 1035 1645 +84,6
PocToBckas o6n. 713 847 1196 +67,6

Tabnuya 3
N3meHeHme cpepHeii 3apaboTHoii nnatbl B 2010-2022 rr., py6.

Changes in the mean wages in 2010-2022, RUB

PernoH 2010r. 2015r. 2022r. NsmeHeHne 2010-2022, %
Kysb6acc 35200 45300 61400 +74,5
KemepoBckas o6. 38100 47200 55300 +45,3
Poctosckas o6n. 29400 38700 47900 +63
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TbiC. yen. 0611, TbiC. ven. 061., TbiC. yen. y '
12010 133,5 65,2 29,8 119,2
22011 130,2 64 29,2 121,4
2012 1271 62,8 28,6 123,7
22013 124,2 61,7 28 126,1
2014 121,5 60,6 27,5 128,5
2015 118,9 59,5 27 131
12016 116,4 58,4 26,5 133,6
12017 114 573 26 136,2
12018 11,7 56,3 25,5 138,9
12019 109,5 553 25 141,7
12020 107,3 54,3 24,6 144,6
m2010 m20M 2012 m2013 2014 2015 m2016 w2017

OTO COOTBETCTBYET MONIOKMUTENBHOMY
3HaKy KoadduuneHTos b — b, B ypas-
HeHun (4). Kpome Toro, Hanbornee Bbl-
CoKue Temnbl pocTa 3, Habnogannco
B aBTOMATM3MPOBAHHbIX NoApasaene-
HUAX KpynHenwnx npeanpuatin [10],
YTO TaKXXe NOATBEPXKAAET BO3AENCTBUE
daxTopa 4..

Kak BuaHo 13 gaHHbIx (puc. 1), BO BCex
pervoHax Habnwganacb TeHAeHUMA K
©XKeroHoOMy CHUKEHUIO KOJIMYeCTBa 3a-
HATbIX, YTO ObINIO CBA3aHO C MAaCCOBbIM
BHeApeHNneM aBTOMaTM3UPOBAHHbIX
NPOV3BOACTBEHHbIX MPOLECCOB.

MHbopMaumio o Takux nokasaTensx,
KakK ypoBeHb aBTOMaTM3aunn Ha npeg-
NPUATUAX OTPACN U NHAEKC NPOMbILL-
NIEHHOWN aKTUBHOCTU B pa3pese peru-
OHOB, copepXxut puc. 2. Kak sngnm,
3a aHanu3MpyeMmblil Nepuog yaanochb
[OCTUYb 3HAYNTENIbHOIO MPUPOCTA NPO-
N3BOAUTENBHOCTY Grarogaps MoaepHY-
3aL11 OCHOBHbIX GOHOB 11 BHEAPEHWIO
HOBbIX TEXHOJIOTUIA.

Kak BugHO, ypoBeHb cpegHer 3apnna-
Tbl B yriie4o06bIBaloLLNX PErOHaX YCTON-

06bem fobblun

| e,
B Ize%ep“zﬁak;) " 0671., MIH T
58,1 213
59,3 21,7
60,5 22,1
61,8 22,5
63,1 22,9
64,5 233
65,9 23,8
67,3 24,2
68,8 24,7
70,3 25,2
71,8 25,7
m2018 m2019 m2020

Puc. 1. JuHamuka qucieHHoCmMu 3aHAMeIx 8 yernedobbigaroujux peeuoHax e 2010-2020 2e. (Poccmam)

Fig. 1. Dynamics of the number of people employed in the coal mining regions in 2010-2020 (Rosstat)
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140 Puc. 2. JuHamuka
120 Npou3800CMBEHHbIX
nokasamerneu
100 8 y21e0006bI8arWUX
peauoHax 8 2010-2020 2a.
80 (Poccmam)
60 | | | | Fig. 2. Dynamics
of the production
40 indicators in the coal
mining regions
20 n || “ “ ||||| in 2010-2020 (Rosstat)
0
YposeHb YpoBeHb YpoBeHb NHpexc . NHpekc 5 NHpexc .
aBTovarusauyy  ETOMATU3AUMM  aBTOMATUSALMM | MPOMSBOACTBEHHOW MPOUSBOACTBEHHON | NPOUSBOACTBEHHOI
g Ky36acce, % 8 Kemeposckoii B PoctoBckoit AKTUBHOCTM aKTUBHOCTH aKTUBHOCTH
06n., % 06n., % 8 Ky3bacce B Kemeposckoii 0651 B PoctoBcKoii 0671
12010 713 66,1 59,8 101,3 100,2 99,1
12011 70,7 65,4 60,2 99,7 101,8 98,5
2012 72,1 63,7 62,5 102,5 103,4 100,7
12013 73,5 67,2 61,3 104,8 105,1 102,9
12014 75,2 69,5 63,7 106,2 107,9 105,2
2015 76,9 70,8 65,1 108,6 109,3 107,5
u2016 78,1 71,9 66,4 109,9 mn7 109,8
2017 77,4 72,3 67,7 11,3 1131 1111
12018 79,7 74,1 68,9 13,7 115,6 13,4
12019 80,3 75,7 69,2 115,1 118,1 15,7
12020 81,6 77,2 70,5 17,4 120,5 18,1
m2010 wm20M 2012 w2013 m2014 2015 w2016 w2077 m2018 w2019 w2020

UMBO POC BO BCEX PEFMOHAX Ha MPOTAXEHUN BCErO paccma-
TPUBAEMOro NePUOAA, YTO CTasio BO3MOXKHbIM Giarogaps no-
BbILLEHWIO NPOU3BOAUTENBHOCTU Tpyda (puc. 3).
ABTOMaTM3auUMA NPOU3BOACTBA B LIEJIOM OKa3biBaeT No3u-
TUBHOE BNIMSIHME Ha COLMANbHO-3KOHOMUYECKOE MOSIOXKEHME
yrnefo06biBaoLLMX PEMMOHOB, 0becneunBas BbICOKME TEMIbI
pocCTa NPOU3BOAUTENBHOCTY TPYAA U LOXOLOB OCTaBLUENCS

Yyactu nepcoHana [9]. B To xe Bpemsi HeobXoAMM YUET Hera-
TUBHbIX NMOCNEACTBUI B BUJE COKpaLLeHMA pabourx MecT 1
BO3paCTaHWUA Harpy3Kkn Ha PbIHOK TPyAa 1 H6I0KeTbl coum-
anbHou cdepbl [5].

[lns 6onee petanbHON XapaKTepUCTVKY NOJTyYEHHbIX pe-
3yNbTaTOB MPOAHANM3MpPYyeM KOHKPETHbIE 3HaUeHUA NoKasa-
Tesiell No OCHOBHBIM Yriiefo0bIBaOLLMM PEFVIOHAM.

45;8 Puc. 3. JuHamuka
1 3apabomwol nnamel
%g 8 y2nedobsigarowyux
%g peauoHax e 2010-2020 2e.
LI TSRTIN | BT =
0 Cpepnasn 31 B Ky3bacce, Cpegas 311 8 KemepoBckoii 0611., Cpepnada 311 8 PocToBcKoit 06n., Fig. 3. Dynamics
TbIC.py6. TiC.pyo. TbIC. pyo0. of the wages in the coal
12010 35,8 37,4 29,6 mining regions
1201 36,6 38,2 29,9 in 2010-2020 (Rosstat)
2012 36,9 37,9 29,3
= 2013 373 38,6 30,1
12014 37,5 39,3 30,7
2015 38,2 40,1 31,5
12016 39,1 40,9 32,2
m 2017 40,7 M7 33,1
u 2018 40,3 42,5 32,9
= 2019 414 433 33,7
" 2020 42,1 44,1 34,5
m2010 m20M 2012 w2013 m2014 2015 m2016 w2017 m2018 w2019 m2020
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B Kysbacce uMcneHHOCTb 3aHATbIX
B yrnefo6biBaloLiel oTpacaun 3a aHa-
NM3npyemMbii Neprog cokpaTnnacb Ha
29,7%, coctaBuB 93 TbIC. yen. K 2022 T.

Tabnuua 4

[aHHble gna npoeepeHnAa mogennpoBaHnA

Data for modelling

MapameTtp 3HaueHune
|'|p|/1| 13;0M 06'be|v2|o,£|,1o(?blq|/| y:‘;’; BbIpOC Y, pna Kys6acg, Tbic. T 153100
co MIH T B r. RO MIH T, Y, pna Kemeposckoli 0611, Thic. T 79200
a YPOBeHb asromarvsaunn Npeanpua Y nna PoctoBCcKow 0611, ThiC. T 27800
1N goctur 82%. CpepHas 3apaboTHas !
D, PY6./T 3000
nnata pabouux ysenmuunacb c 35 go i = -
61 TbiC. pyb., pocT cocTaBun 74%. A I BEREe), be 77
o I 0,

B KemepoBckoii obnacTu nageHne unc-  4iAnA KeMepoBCKvo"' o6n., % 72
NEHHOCTM 3aHATbIX COCTaBUNO 26,4% —  4,AnA Poctockoli 06, % 65
[10 OTMETKM 48 Thic. uen. O6bem gobbiun YT Ana Kys6acca 128
BbIPOC € 5810 79 MnH T,a aons astomatu-  UIIIL anA Kemeposckoit 061 136
3MPOBaHHbIX TexHONOrMiA focTurna 72%.  MIII, ana PoctoBckoi o611 130

YpaBHeHue (1)
YpaBHeHue (2)

Mpw 5TOM CpeaHAnA 3aprJiaTa BO3pocsa C
38 po 55 TbIC. py6., Unu Ha 45%.

B PocToBcKko obnactu, roe gobbiua
BeEeTCA MPEeUMYLLEeCTBEHHO OTKPbITbIM
Cnocobom, CoOKpaLLeHNe YNCSIEHHOCTH
3aHATbIX OKa3anocb MeHblle — 22,3%,

X =1532-27,1Y +9,8p +11,34, + ..
3,=61,4— 1,5X, + 0,2UIIIT, +1,14, + ...

Tabnuya 5
3HavyeHnA napameTpos 3a 2022 r.

Parameter values for 2022

[0 YpOBH#A 23 ThiC. yenosek. O6bem Mapametp Kys6acc KemepoBckas o6n. PocToBcKas o61.
A06bIYM BbIPOC € 21 40 27 MAH T, yPO- ¥, Thic. T 153100 79200 27800
BeHb aBTOMaTM3aumu — 65%. CpegHas P, PY6./T 3000 3000 3000
3apaboTHadA nnata Bo3pocna ¢ 29 fo A,% 77 7 65
47 Toic. py6. unu 62%. B’.' WIPEIPYE! 25 15 3

Hanbonee uHTeHCMBHbIE NpoLEcch I/fHH. 128 136 130
aBTOMaTu3aumUu 1 pocTa NPOnN3BOAN- '
TeNIbHOCTM TpyAa Habnoganmcb B Kys-
6acce n KemepoBckoii 06nactu, rae Tem- Tabnuya 6
Mbl CHUXKEHNA 3aHATOCTY 1 POCTa OMfia- Pesynbratbl mogenupoBaHusa ana 2025 r.
Tbl TPY/AA TaKxke OKa3annch 6onee BbICo- Modelling results for 2025
Knmu. B Lenom no Bcem perroHam cooT- MNokasatenb Kysbacc KemepoBckas o6n. PoctoBckas o6n.
HOLLeHVe nokasaTesiell MoATBepXKaaeT YncneHHOCTb 3aHATbIX, TbIC. Yesl. 92,1 47,3 22,8

301, Tbic. py6. 69,123 58,776 52,345

KOPPEeNALUUOHHYIO CBA3b MEXAY aBTO-
MaTu3aLyren, pocToM NPOU3BOACTBA U
onnatbl Tpyaa.

[lns NonHOLEeHHOro MOAENUPOBaHUS HEOHOXOANMO BBECTY
LOMNOJIHUTENbHbIE NapamMeTpbl (mabs. 4, 5).

Beeaem gononHMTeNbHbIN NapameTp B, — 06bem MHBeCT-
UK B OGHOBMIEHNE OCHOBHbIX GOHAOB.

YpaBHeHusa (1) u (2) TpaHchopMUpyem B 6onee COXKHYIO

dbopmy:

X, =a,+a,Y? +a,p, +a; 4>’ +aB—4+a5pl. A+, (5)

1

4+ by X, UIIT, +....(6)

L ]

b b
3, = by +——+b, AL + b4 +—
X, B

OueHrBaem K03$dMLUMEHTbI METOAOM HaUMEHbLUUX KBa-
paToOB N HAaXOAUM:

X, =153-1,2Y7 +12p, + 05+Bi+...,
3,:62—i+0,SI/IHH,L5+ 3 +L
i X i 1,5 BI,S

Pe3synbtaTbhl MogenmpoBaHua ana 2025 r. npegcTaBfieHbl
B maobn. 6.

PaccmoTpuim Bce OCHOBHbIe yrnefobbisatoLye pernoHbl PO:
Kysbacc, KemepoBckas 065., Poctoeckan o6n., 3abanikanb-
CKumn Kpan. lononHum mogenb cnegyowmnmMmm napamerpa-
mu: I' — rocynapcTBeHHas nogaepka oTpacnu, mnpg pyo6.;
E - kypc gonnapa, py6./gon. CLUA; P — LeHbl Ha MMPOBOM
pbiHKke, gon. CLUA/T.

3anuwem nHTerpanbHble ypaBHEHUA BUAa:

X=F{PAT,E),
Z- f(X,HH,A,F,%,P)-

[ne: X — o6bem Npon3BOACTBa, MIH T; Z — cpepHss 31, py6.
OueHum KoaddrLMeHTbl No cTaTucThKe 3a 2010-2022 T

X =153-1,3%, +11P+%—0’7F+i+2pl
A" E

Z=6l-2104mms+— 3 8 1sp
X AI,S E1,5

1,5
™

Monyunm nporHo3bl Ha 2025 r. (mab6n. 7) npn ycnoBum:
I' = 30 mnpg py6.; £ = 80 py6./ gon. CLUA; P = 100 gon.

CLIA /T
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Tabnuuya 7
O6LWwuMii NPOrHo3 no oTpacnu Ha 2025r.

General forecast for the industry for 2025

MokasarTenb 3HaueHune
O6bem NPON3BOACTBA, MIIH T 823
CpegHss 31, Tbic. py6. 71852

B uenom ycnoxHeHne mogenu no3Bosvio OLEHUTb BIUS-
Hue 6onee LWNPOKOro Kpyra ¢pakTopos.

OBCYXOEHUE

[encTBMUTENBHO, NONYYEHHbIE pe3ynbTaTbl UCCIe[0Ba-
HUA NO3BONIAT C 6ONbLUONW [OJIEN YBEPEHHOCTU FOBOPUTH
O 3HAUMTENIbHOM BIVIHUUN TEXHONOTNYECKUX GpakTOpPOB Ha
COLMANbHO-3KOHOMUYECKYHO CUTYaLMIO B Yreao0biBaloLLmxX
pervioHax. BmecTe c Tem cnegyet npoBeCTy JONOHUTENbHbBIN
aHanu3 paga acnekToB, MO3BOMAOLWMIA 6oNee NOJIHO OLEHUTb
XapaKkTep 3TOro BO3gencTeuaA. B yacTHOCTY, HTepec npea-
CTaBnAeT feTanbHOE UCCNIef0BaHNE CTPYKTYPHbIX CABMIOB Ha
pblHKe TpyAa nof BAMAHMeM aBToMaTr3aumm. [lonyyeHHble B
paMKax aHHOW paboTbl AaHHbIE MO O6LLEeN YNCIIEHHOCTH 3a-
HATbIX HE MO3BOMAIOT CYyAWUTb O MaclTabax nepeksanudmrKa-
LMW KagpoB U NX aganTauum K HOBbIM npodeccnam. Boamox-
HO, 3HaUMTeNIbHaA YaCTb YBOJIEHHbIX LIAXTEPOB HAaXOAMWT 3a-
HATOCTb B CMEXHbIX OTPACAIAX, YTO CMArYaeT CoLManbHYo Ha-
npsaxeHHOCTb. C ApYron CTOPOHbI, OCTAETCA PUCK CTPYKTYP-
Holi 6e3paboTuLbl 4711 PaOOTHMKOB CTAaPLUNX BO3PACTHbIX Ka-
Teropuii. ITOT acCNeKT Takxe TpebyeT AONONMHUTENIbHOIO U3-
yueHua. Heobxoamm macluTabHbIi aHanus TeKywmx n nep-
CNEeKTUBHBIX MPOGECCUOHANBbHBIX HABBbIKOB KafpoB AJifA Bbl-
paboTkm 3 PeKTUBHBIX MEP NOALEPKKM X TPYAOYCTPONCTBA.

B xofie nccnenoBaHmA He yunTbiBancs GakTop NOBbILLEHNSA
SHEProemKoCTU MPOM3BOACTBA B pe3ynibTaTe aBTOMaTM3aLuun.
BO3MOXHO, pOCT OnepaLMOHHbIX N3fepekK 13-3a 6ornee Bbl-
COKOro NoTpebneHns 31eKTPo3HEPrv HOBbIM 060PYAOBaHU-
€M YaCTUYHO HMBENNPYET SKOHOMMYECKNIA S DEKT OT NMOBbI-
LIEHMA NPOU3BOANTENBHOCTY TPYAA. JONONHUTENbHbBIN aHa-
N3 JaHHOTO acneKkTa MOXeT CYLeCTBEHHO YTOYHUTb OLeH-
Ky GprHaHCOBbIX pe3ynbTaToB MOAEPHM3aUUY ANA Npeanpus-
TUI OTPACIM 1 coumnanbHon 3G GEKTUBHOCTM BHEAPEHWSA HO-
BbIX TEXHONOTUN.

lNo pe3ynbTaTam aHanu3a CTaTMCTUYECKMX AaHHbIX U MOoJe-
NIMPOBaHUA MOXHO cAenaTb NPOMEXYTOUHbIE BbIBOAbI:

1.3a2010-2022 rr. YACNEHHOCTb 3aHATbIX B yrnefobbiBato-
e oTpacnm cokpaTtunach B cpegHem Ha 27,3% - ¢ 228,5 no
166,2 TbiC. yen. OcobeHHO 3HauuTenbHoe nageHune Habno-
ndanocb B Kysbacce (-29%) n KemepoBckoi obnactu (-26,3%);

2. B 10 Xe Bpema Npoun3BoanTeNbHOCTb TPyAa BO3pocCa
B 1,5-2 pa3a no Bcem pernoHam: ¢ 907 go 1619 Tbic. T/uen. B
Kysbacce, ¢ 891 go 1645 Tbic. T/uen. — B KemepoBckol obna-
CTMVTA,

3. CpepHAA 3apnnata ropHAKOB yBennumnacb Ha 45-74%
1 gocturna 56 TbiC. py6. B CpefHeM no oTpaciv K 2022 r.;

4. KoadpdurupreHTbl ypaBHEHNI MOLENN CBUAETENbCTBYIOT
O CMNIbHOM BIUSIHUM TaKNX GpaKTOPOB, Kak 06bem A00bIuu,
LieHbl, YypOBEHb aBTOMaTM3aL MM 1 FOCNoAAepKKa.;

5. MNporHo3bl Ha 2025 r. npegnonaraoT gajibHenwee CHU-
XeHue 3aHATOCTN Ha 3-5% 1 pocT npom3BoacTBa/3apabot-
KOB Ha 10-15% npwu ycnosmn NpoaoIKeHNA aBTomaTn3aunm.

d MAPT, 2024, “YTONb”

MopgepHwm3aLua oTpaciv okasblBaeT MO3UTUBHOE, HO HEO-
HO3HaYHOe BNUSIHUE Ha ee CoLMaibHO-9KOHOMMYECKoe pas-
BUTME. HeobXxoaMm KOMMeKc Noaaep»Ku permoHoB 1 nepe-
06yueHUs Kagpos. ABTOMaTM3aLMA OCTAeTCA OCHOBHbIM paK-
TOPOM ycrnexa oTpacnu B byayuiem.

3AKNIOYEHUE

B xope maHHOro uccnegoBaHus Obia nposegeHa no-
NblITKa KOMMAEKCHON OLIeHKM BAVMAHUA aBTOMAaTM3aunmM Ha
COLMaNIbHO-3KOHOMUYECKOE MOJIOXKEHVE Yreao0biBaloLivX
pernoHoB Poccmm c npuMeHeHnem CTaTUCTUYECKNX MEeTOA0B
1 MaTemMaTNYeCKOro MogenMpoBaHuA.

MonyuyeHHble pe3ynbTaThl NOATBEPAMIN OCHOBHYIO FMoTe-
3y 0 BYX HaNpaBneHMAX BO34eNCTBUNA TEXHONOMMYECKUX NH-
HOBaL M Ha COCTOAHKE PbIHKOB TPyAa Y AOXOA0B HaceNeHUs.
C oZIHO CTOPOHbI, BHEJPEHME HOBbIX TEXHOJNIOTUI 0becneuu-
BaeT 3HaUMTesNbHbIN NPUPOCT NPON3BOANTENBHOCTY TPYAa (B
1,5-2 pa3a 3a 2010-2022 rr.), TO NO3BONAET MNOBLICUTL OMNa-
Ty TPyZa OCTaBLIMMCA B CTPOI paboTHMKam (cpenHss 31 Bbi-
pocna B 1,45-1,74 pasa).

BmecTe ¢ Tem undpoBasa TpaHcHOpMaLUsa HEM36EXHO COo-
NPOBOXKAAETCA COKpaLLeHnemM pabounx mect (27,3% Kk 2022r.),
0CO6EHHO Ha MOA3EMHbIX YYacTKax fobblun. 3TO HeraTmB-
HO CKa3bIBaeTCA Ha YPOBHE 3aHATOCTM U POCTE Harpy3Km Ha
MECTHbIe BI0[KeTbl B MlaHe coLuasbHbIX Bbinnat. PesynbTa-
Tbl MOAENIMPOBAHNSA BbIABMIIV 3HAUMMOCTb TaKNX paKTOpPOB,
Kak o6bembl NPOV3BOACTBA, YPOBEHb aBTOMATU3aLuu, ro-
cnoapepxka otrpacnu. [MporHosbl o 2025 r. npegnonaratot
JanbHenwwee CHKeHMe 3aHATOCTY Ha 3-5% npwu 10-15%-Hom
pocCTe Npor3BOACTBa 1 3apaboTKoB. BMecTe ¢ Tem npoBeseH-
HbI @aHaNn3 He OXBaTblBaeT BCEX CTOPOH BANAHUA NHHOBA-
unin 1 TpebyeT NOMONHUTENbHbIX NCCNIELOBAHNUN, B YaCTHO-
CTU COMYTCTBYIOLMX U3MEHEHUI B CTPYKTYpPE PbIHKa Tpyaa
1 SHepronoTpebneH NPOn3BOaCTBA.

Henb3s ogHO3HAYHO OLEHUTL COLManbHY0 3G PEeKTUBHOCTb
aBTOMaTU3aL MK 6e3 yueTa BCex COnyTCTBYOLWMX GaKTOPOB 1
NoCNefCcTBUN ANA PerMoHasibHbIX OI04>KETOB U HaceneHus.
KomnnekcHas nonntuka rocnogaepXkKu Kagpos U uHopa-
CTPYKTYpPHOI MOAEepHU3aLnY PETMOHOB BbIrNAAUT HEOOXO-
OVIMOW ANA CMATYEHUA HEraTUBHOMO BO3AENCTBUA CTPYKTYP-
HbIX Npeobpa3zoBaHuii. MonyyeHHbIe pe3ynbTaTbl NO3BONSA-
0T NILUb B OBLUMX YEPTAX OLLEHUTb XapaKTep BAUAHKA aBTO-
MaTum3aumm n TpebyloT yTouHeHMA 3a cyeT bonee rny6okoro
aHanm3a BCex acnekToB GYHKLMOHUPOBaHWA NPeANPUATUNA 1
PbIHKOB TpyAa YrofibHbIX TEPPUTOPUIA. DTO OTKPbIBAET 60/b-
lne nepcrneKkTUBbl ANA AanbHEeNWnX NCCefoBaHNi B pam-
Kax l]aHHOW TEMATUKMW.
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