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CHEMISTRY

CMHTE3 W CBOWCTBA HOBbIX HE®TECOBWPAIUWNX U HESTEAMUNE
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SYNTHESIS AND PROPERTIES OF NEW PETROLEUM -COLLECTING AND PETROLEUM -
DISPERSING REAGENTS BASED ON HYDROXYALKYL AMINES AND DODECYL BROMIDE
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AHHOTauwna4

B3aumoneiicTBueM noaemiOpoMuaa ¢ THAPOKCHANKWIIAMUHAMH (dTaHOIM30MponanonaMut (Ou3ollA),
sTaHoMKu3onponanonamMuH (Daun3ollA) u Tpunzonponanonamut (TuzollA)) npu MoIbHOM cooTHOIIEHHH 1:1
CHHTE3MPOBAaHBI OBEPXHOCTHO-aKTHBHEIE BemiecTBa (ITAB) nonno-xuakoctaoro tuma. CoctaB U CTpyKTypa Io-
mydeHHBIX HOHHBIX xuakoctedl (MDK) maentuduimpoansr metomom MK-cnexrpockonmu. [lomydeHnbIe mpo-
AYKTbI OXapaKTCPpHU30BaHbI Han60nee Ba’XHbIMHU (I)I/BI/IKO-XI/IMI/I‘ICCKI/IMI/I IIOKa3aTCIIsIMU. TCHSI/IOMeTpI/ILIeCKI/IMI/I us3-
MCPCHUSAMU BbIAABJICHA BBICOKAS IOBCPXHOCTHASA AKTUBHOCTb CUHTC3UPOBAHHBIX IPOAYKTOB HAa 'PAHULIC BOJIa-BO3-
AYX U pacCUMTAaHbl UX KOJJIOMAHO-XUMHUYECKUEC MapaMeETphI. KOH[[yKTOMeTpI/I‘{eCKI/IM METOAOM BBISBJIEHA HUX
BBICOKAs yACJIbHAS SJICKTPUIECKAS IPOBOANMOCTD. A TaKXKeE, OBUIH BBISIBJICHBI XapakTep U3MEHECHUS KOJIJIOUIHO -
XMMHUYECKHX MTapaMeTpoB 1 HepTecoOnparonieli 1 HedTercneprupyronel crrocoOHOCTH B 3aBUCHMOCTH OT yBe-
JINYEHMS] YUCIIa TUAPOKCUU30NPONIMIIBHBIX TPYII B I1aBHOM rpynne ITAB.

Abstract

By the interaction of dodecyl bromide with hydroxyalkyl amines (ethanolisopropanolamine, ethanoldiisopro-
panolamine and triisopropanolamine) at a molar ratio of 1:1, surface-active substances (surfactants) of the ion-
liquid type were synthesized. The composition and structure of the obtained ionic liquids were identified by IR-
spectroscopy. The resulting products are characterized by the most important physical and chemical indices. Ten-
siometric measurements revealed a high surface activity of the synthesized products at the water-air interface and
their colloidal chemical parameters were calculated. The conductometric method revealed their high electrical
conductivity. Laboratory tests have shown that these reagents have a high petroleum-collecting and petroleum-
dispersing ability.

KNty e B ble: Moaka@ BHAKOCTh, IOBEPXHOCTHASI aKTUBHOCTD, YICIbHAS MIEKTpUUYECKas IMPOBOIH-
MOCTB, Z[OI[GIII/IJ'IBTI/IJ'IOHH3OHpOHHHOHaMMOHHI7[ 6pOMI/IZI, I[OI[CLII/IJ'ISTI/IJ'IOJ'II[I/II/I30HpOHHJ’IOJ’IaMMOHHﬁ6pOMHI[,
HedTecobupanue, I0ISMITPUU3OPOTIHIIOIAMMOHHMHOpOMHIT, HePTEeTUCTIEpTUPOBaHNE.

Keywords: lonic liquid, surface activity, electrical conductivity, dodecyl- ethylolisopropilolammonium bro-
mide, dodesiltriisopropilolammonium bromide, dodecylethiloldiisopropilolammonium bromide, petroleum- col-
lecting, petroleum dispersing.

TTocnenuue roael kaTnoHOAKTUBHEBIE [TAB-BI 1IH-
POKO MIPUMEHSIOTCS B Pa3jIMYHbIX cdepax HApOIHOTO
X035icTBa ( MOIOIIME CPEICTBA, AHTHCTATHUECKHE
areHThl, J00AaBKH KpPAcOK, KOCMETHYECKHE I00aBKH,
OakTepHCHAHBIC CPEICTBA, MUHEPAJIbHBIE (IOTAIMOH-
HBIC areHThl U. T.1.) [1-8].

BBenenue B rufipoUIIbHBIC YaCTH HOBBIX (hYHK-
OHUOHANBHBIX TPYII SBISIETCS OAHUM W3 HOBBIX METO-
noB nonydenus: [TAB. IlonoxutensHO 3apspKEHHBIE
aToMsI a3ota B [IAB nipu BBeZIeHUHM pa3IHIHBIX (QyHK-
[UOHANBHEIX TPYI TAKUX KaK KW, THIPOKCHATIKILT
U T.JI. JaeT BO3MOXXHOCTh MonMy4ynTh [TAB ¢ HOBBIMHU

cBoiictBamu. TakuMm oOpa3om, mpHu BBEICHWHU (Qpar-
MEHTOB, COJIEp KaIlle THIPOKCH TPYIIIIBI BOJIOPOAHAS
CBSI3b MEXIY MOJSIpHEIME TpyriamMu [1AB eme Gosee
YCWIJIMBAETCSI U 3TO MPUBOJMUT K 00pPa30BaHUIO HOBBIX
arperauMoHHbIX cBocTB[9-18].

Hampumep, b. bypuuk u K. A. Yunk ormevanu
YTO, B KaTHOHAKTUBHBIX [IAB mpu 3amMeHe THAPOKCH-
STUIBHOW TPYHIIBI, COSMHEHHOW ¢ aTOMOM a30Ta Ha
THJIPOKCHIIPONIMIIBHYIO TPYIY, 3HA4eHHE KpHUTHYe-
CKOHM KOHIeHTpanun wmunemtaoopazoBaraus (KKM)
ymenbaercs| 19].
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YuuThIBas BBIICTIEPEUUCICHHOE, CHHTE3 U HCCIIe-
JIOBaHUE CBOMCTB KaTHOHOAKTUBHBIX [TAB nonHoXua-
KOCTHOTO THIIA, COJIEPIKAIIUE THIPOKCUIIPONMIBHYIO
TpyIILy, COEANHEHHYIO C aTOMOM a30Ta UMEET MIPAKTH-
YECKyI0 U Hay4YHYIO [IEHHOCTb.

IIpencraBieHHass CTaThs MOCBSIIEHA CHHTE3Y
ITAB WX Ttuma, coxepaiiye pazaudHbIE TOJOBHBIE
(YHKIIMOHANBHBIE TPYIIBI, HA OCHOBE JIOJCHHIOPO-
MH/Ia ¥ THAPOKCHATIKMIIAMUHOB, NCCIIEIOBAaHMIO UX I10-
BEPXHOCTHO-aKTUBHBIX IapamMeTpoB, HedTecoOuparo-
MHUX U He(TEIUCIIEPTUPYIOIINX CBONUCTB.

MaTtTepunanbs ”n MeTOLbl

Du3ollA, Daun3ollA u TuszollA ucnonas3oBanu B
BHJIC PCaKTUBHBIX MpoaykToB (pupmer Merck (['epma-
HUS) ¢ YUCTOTOH >98%.

Honemmnopomua (b) ncnons3oBanu B BUAE pe-
aKTHBHOTO npojaykra ¢upmsl Sigma-Aldrich ¢ uucro-
TO# > 98%.

HK-cnekrpsr 06pa3mos peructpupoBann va K-
dypee criekrpomerpe LUMOS (pupma BRUKER T'ep-
MaHUs) B JHana30He BOTHOBEIX gncen 600-4000 emL,

IToBepxHOCTHOE HaTsDKEHHE (G) BOJHBIX PAcTBO-
POB CHHTE3UPOBAHHBIX BEIIECTB M3MEPSUIN HA TEH3HO-
Mmerpe DuNouy ring KSV Sigma 702 (®unnsuaus) Ha
I'PaHULE BOJIA-BO3AyX METOAOM OTPbIBA KOJIbIIA.

Y 1esIbHYI0 IIEKTPOIIPOBOJHOCTH BOJHBIX PACTBO-
POB TIOJIYYEHHBIX HPOAYKTOB HM3MEPSUTH C ITOMOILIBIO
kouxykromerpa tuna AHMOH 4100 (Poccus). Y aens-
Hasl JNIEKTPHYECKasi TPOBOJUMOCTH (K) JUCTHIMPOBAH-
HO¥1 Boab! paBHa 3-4 MkC/M.

JlabopaTopHble HUCHBITAaHHUS CHUHTE3UPOBAHHBIX
coeTMHEeHNH Ha He(pTeCcOOHparonIyro akTHBHOCTE TIPO-
BOJWIM Mo chepytouieit meromuke [20]. B wamky
[erpu nomemntanu 40 mut Boasl u 1 M Hedru. [Tocne
00pazoBaHus HEYTIHON IUIEHKH HA TOBEPXHOCTH BOJIBI
nogasayi 0.02 r peareHrta (B BUJie pacTBOPa) U Cpasy
MU3MEPSUIN TUTOIAas COOpaHHON B msTHO HehTH (So).
HWcxonst 3 HadaJIbHOM TUIOIIAAN MOBEPXHOCTH HeTs-
HOM TIEHKH (Syau), PACCUMUTHIBATIM HAYaNbHYIO Kpat-
HOCTb cobupanus (Kuas = Spau / So) pearenTa. [Jasee ve-
pe3 ompeneneHHbIe OTPE3KH BPEMEHHU MPOBOIMIN H3-
MEpeHMs  IUIOIAAM  IOBEPXHOCTH  COOpPaHHOTO
HeTAHOTO IATHA S (JI0 MOJIHOTO pa3iuBa MsTHA HeTH
) ¥ BEIYUCIISUTH TEKYIIHE 3HAYCHUSI KPaTHOCTH coOnpa-
HUSL (Krex = S/Srex).

B ucnpITaHUAX HCMOJIB30BANH AUCTUILIHPOBAH-
HYIO, TIPECHYIO U MOpcKyto (Boja Kacnmiickoro mops)
BO/JIBL.

Ucnons3oBanHas HehTh MecTopoxaeHus «[lu-
pasiaxsi» uMeda mioTHocTh p20 = 0.924 r/em®,

PesynbTaTtsbe n

B maHHO# paboTe OMHCHIBAIOTCS PE3yABTATHI UC-
CJIeZIOBaHUI [0 CUHTE3Yy HOBBIX NPECTaBUTENEH KaTu-
OHHBIX NOBEPXHOCTHO-aKTHBHBIX BemiecTB (KIIAB)
WK-Horo THma u 1aercsi XapakTepucTHKa ux (GU3uKo-
XMUMHUYECKHX, a TakkKe HEKOTOPhIX MPHKIAIHBIX
cBoiictB. HoBbie KITAB nosydensl peakiueil kBaTep-
Huzanuu Ou3ol1A, Bau3ollA u TuzollA ¢ momonrso

H/b:
(C2H4OH)(C3H70H)xNH + C12HosBr —
(C2H40H)(C3H7OH)HN*[C12Ho5]Br e x = 1-2.

N Cc C N eBoe@aaxam NpABEICHBI IIPU SKBUMOISPHOM CO-

OTHOIICHHH PEareHTOB U MEPEeMEHIMBaHUU B OTCYT-
CTBHC pACTBOpHTENA. B TakuX pacTBOPHUTENAX, Kak
BOJA M 3THJIAIETAT, IPOUCXOIUT paccIOeHHe U peak-
s He mpotekaeT. C yBenMYeHHeM TEMIIEPaTypHI B H-
tepBaine 20-1103 peakuus ycKopsieTcs U 3aBEPIIACTCS
B TeueHue 2 yacoB( eciu nipu 20 3 peakuusi HpoTeKaeT
B TEUEHHE MecsIa, To npu temmeparype 110 3 peak-
WS 3aBepIIaeTcs 3a 2 Jaca).

J1oAeMIII TUIIONM30IPOITUIIONAMMOHHUKE  OpOMHE T
(AA2m30l1AB) — mpoaykT B3auMopericTBus Du3ollA ¢
JJb sBrsieTcss KpUCTAITUIECKON KUIKOCTBIO CBETIIO-
KOPHUYHETO [BETa. JTa COJIb OUYEHb XOPOIIO PaCTBOPSI-
ercs B BOJE, alleTOHE, ATWJIOBOM CIIUPTE M JTHIIale-
tate. J{/19u30ITAb o6pasyer 40%-Hb1i1 (Mac.) BOIHBIH
pactBop. [Ipu BcTpssxuBaHUM BOJHEBIN PaCTBOP CHIIEHO
MIEHUTCAL.

Jlo eI THIION TN 30 IPOIIIONIAMMOHIH ~ Opo-
mua (JJ9aun30lIAB), snstomuiics IpoIyKTOM KBa-
tepHu3anuu DaumollA ¢ momompro /1B, mpencras-
JsIeT co00M CBETIIO-XKENTYIO, BA3KYIO XKUAKOCTb. I1po-
IYKT TakKe XOPOIIO pacTBOPSETCS B BOJE, STHIOBOM
CIHpTE, alleToHe M dTHianerare. V3 nanHo# comm no-
nyqaetrcst 50%-HbIi (Mac) BOAHBIA pacTBOp, YTO yKa-
3BIBaCT Ha €€ BeChMa XOPOIITYI0 PACTBOPHMOCTE B BOJIC.
BopHbIil pacTBOp 3TOrO MPOJAYKTa MPU BCTPSXUBAHUU
TaKXKe CHIIBHO MTEHUTCH.

JlonenunTpu30IpOTHIIOIAMMOHHUH Opomu
(AATu30l1AB) Tak xe sBIISETCS MPOIYKTOM KBaTep-
Huzanuu TuzollA ¢ nomomsto AJIb u npencrasiser
co0o¥i IepIaMyTpOBOE, BA3KOE BELIECTBO CBETIO-KEIN-
toro ugera. [lomyuennsiii [IAB MK Ttuna xoporuo pac-
TBOPSAETCS B BOJIE, STUJIOBOM CIIHPTE, alleTOHE U ATHUJIa-
erare.

CocTaB ¥ CTPYKTYpa IOJIy4eHHBIX COJICH NAEHTH-
¢unupoBansl meronamu UK- cnexrpockonuu. MK-
cnextp JA2u30IIAb npuBoautcs Ha puc. 1.

obcyxpeHwne
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Ha UK-cnektpe 00pasiia HaOIOAa0TCS CICIYI0-
IIHe TIOJIOCHI oTToIeHus: 2733, 2685 cM™! BaleHTHBIX
xonebannii N-H cBasu; 3018, 2954, 2921, 2852 cm™?
BAJICHTHBIX KoyeOanuii, a 1458, 1400, 1377 cm™? ne-
¢dopmarmonnabix konebanmit C-H cessu CHz u CH»
rpym; 3313 u 1067 cm™ BaneHTHBIX KoJe6aHuii COOT-
BerctBeHHO C-O u O-H cBszeit C-OH rpynnei; 2733 u
2685 cm! BaneHTHBIX Konebanuit N*-H a3y amMoHu-
eBoro (parmenta; 721 cM! «MasTHUKOBBIX» KOJE6a-
uuid «(CHy)x— rpymi.

Ha pucynke 3 nokazan UK-cniextp A TuzolIAb-
a. Ha UK-cniektpe 00pasia HaOmoqaroTces CIeayromne
TIOJIOCHI TOTJIoNIeHus: 2742, 2673 cM™ BaJIeHTHBIX KO-
ne6annii N-H cBsi3u; 2955, 2922, 2855 cM™ BaJleHTHBIX
konebanuii, a 1457, 1378 cm™! nedopmanronnbIx Ko-
nebanuii C-H cBs3u CHz u CHp rpym; 3327 u 1083 em
! panenTHBIX KonebaHuit cootserctBenHo C-O u O-H
ceszeit C-OH rpymmer; 2739 u 2683 cm™ BaneHTHBIX
koneGanmiit N*-H csi3u ammormeBoro gparmenta; 720
cm? «MasTHUKOBBIX» Konebanuii —(CHz)x— rpym.
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Kak BumHO, C pOCTOM KOHIIEHTpAIMK 000UX pea-
TEHTOB 3HaueHHWe K YBETHMUYMBAETCS, YTO CBS3AHO C
HMOHHOW CTPYKTYpPOH 3THX BEILECTB.

Crenenp nuccounanuuu [TAB paccuuteiBaeTcs o
dopmyie @ = 1-b = Sy/Sy, rne a — crenens muccorma-
un ITAB, rie b — cTernenp cBI3bIBaHUS IPOTUBOMOHA,
S1u Sy — TaHTEHC YIJIOB JI0 ¥ MOCJIEe TOYKH Ieperuda.

Ilo N3MEPCHHBIM 3HAYCHUAM TMOBEPXHOCTHOI'O
HATSDKCHUS ObLIa MOCTPOEHA M30TEpPMa IOBEPXHOCT-
HOTO HATsDKEHHsI B KoopauHarax o- InC [20] (puc. 5).

80
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50 -+

v, MH/M

—_—p— 1
=i 2

20 T T

InC (momns/m)

tdBRLGIS] o | tor 28 did M dd LBy ¢ £ L G drir v dL ®I).¢ .

MexdazHoe HaTsHDKEHHE Ha TPaHULE BO3/IyX-BO/Ia
B OTCyTCTBHE peareHta paBHO mig 71.5MH/m. Crabu-
JU3anusl 3HaYCHUS! TIOBEPXHOCTHOTO HATSHKEHHS IUIS
J2u30l1Ab, 113 auu30l1Ab u AJITuzolIAb npouc-
XOJIUT COOTBETCTBEHHO MpH 3HaueHusx 27.8, 25,9 u
27.3 MHO™,

[To maHHBIM 3TOTO pHCYHKa rpa)uecKuM METO-
nom ompezeneno 3uauenne d/dInC [20]. IMoxcraBus
9TO 3HA4YCHHE B ypaBHeHHe [ mOOca, paccUMThIBaeTCS
3HaueHue ajcopoiuu - 1

r —(““—

rae d/dInC — moBepxHOCTHasi aKTHBHOCTH (TaH-
T'eHC yrila HaKJIOHa 3aBUCUMOCTH 6 oT InC mpu mocro-
sTHHOM TeMmmepatype T); R — yHuUBepcampHas ra3oBas
noctostHHas (8.314 Tx@ioms K); n — umcIo HOHOB, 06-
pasytomuxcs npu auccoruanuu [IAB — JAJIDADB u
JITOAB. Bo Bcex ciywasix n = 2, 9T0 CleayeT U3
CTPYKTYpbl aMMOHHEBOM COJH.

MuHUMaNbHas TUIOLIA b MONEPEYHOTO CEYCHUS
MTOJISIPHOM TPYIIITEI CHHTE3NpOBaHHBIX [TAB OpLa pac-
cuurtana mo dopmyrne [20]:

Amin = 10*®/NaGrax 3

e Na — uncio Asoraapo (6.023Q0%).

3nauenne 3koHOMUYHOCTH (PCop), XapaKTepu3y-
IOLIEN KOHLIEHTPALMIO, IIPY KOTOPOH IOBEPXHOCTHOE
HaTsDKeHue cHibkaercss Ha 20 MH/M, BbIumciaeHno mo
ypasHenwuo [20] :

pC20=- 19C(-D5=20).

[ToBepxHocTHOE naBieHue MM 3(PHEKTUBHOCTH
(PkKM) BOIHBIX PACTBOPOB CHHTE3UPOBAHHBIX BEIIECTB
Ha TPaHHUIIE BOJa- BO3YX OMPEAEIICHO 110 PopMyIe:

Pxxm = Go - Okkm

IJIe Go— MOBEPXHOCTHOE HATSXKCHUE B OTCYTCTBHE
ITAB, oxkm — TMOBEPXHOCTHOE HATSHKEHHE pacTBOpa
npu KKM.

W3 nutepatypsl M3BECTHO, YTO JUII HOHOTEHHBIX
ITAB u3menenne cBoOoaHOI SHepruu ['nb0ca mis mu-
1eJ71000pa3oBaHus - AGyuy PACCUUTHIBACTCS 0 YPaB-
HEHUIO

DGMHH = (2-a)RT lnCKKM

riae InCkkm - konnentpanus [TIAB B Touke KKM.

3uauyenue DG,; ObLIO pacCcUMTaHO C UCIOJIB30BA-
HueM ypaBHeHHd [20]

DGaH = (2-a)RT In CKKM — O.GOZSDKKMAKKM
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Tabmnwuma 1.
Komnmongao-xummaeckue napametpsl 113 mum30l1AB (1), AA2m30IIAB (2) u JATuz0Ab (3)
Oxxm, | Tkkm DG DG,

- 3103 3100 3102 e M o,

Pea B KKM 10_3, [Myaxe® 10 S A %O » | MHGY | MHGY | pC20 KIxO | kKO

TeHT MOJIB/ IM MOJIB/CM HM 1 1 1 1

MOJTb MOJIb

1 0.64 | 1.76 1.34 124.18 278 | 44.82 | -4.88 -41.89 -75.42
2 0.32 2.71 2.39 69.61 259 | 46.83 | -4.64 -32.02 -51.65
3 0.67 2.28 1.73 96.21 27.3 | 45.29 | -4.22 -41.09 -67.32

Kak BuaHO 13 MOJTy4ECHHBIX JaHHBIX, YBEIHUCHHUE
qucila THAPOKCUU30IPONUIbHBIX I'PYII B I'OJOBHOM
rpynne cuHre3upoBaHHblx VK mpuBoauT K yBenuye-
HUIO 3HaUeHMs KOd((UIIEHTa MOBEPXHOCTHOIO HATH-
XKeHusl. 11 370 B CBOIO ouepeib IPUBOJUT K yMEHbIIIE-
HUIO OBEPXHOCTHOTO JaBJICHHE HA IPAaHUIIE BOAA-BO3-
AyX.

B maGopatopHBIX yCIOBHAX HCCIenoBaHa Hedre-
coOuparoriasi 1 HeTeIUCIIEPTUPYIOIIAsi CIOCOOHOCTh

cuHte3upoBanHbix KITAB, uro sBisiercs BecbMa mo-
JIE3HBIM Il PELICHUS TAaKOM JKOJIOTMYECKU BAKHOM
MpOOJIEMBI, KaK yAJIEHHE TOHKUX HE(TSIHBIX IVIEHOK C
BOJHON moBexHOcTU. MccnenoBaHus NMpoOBEJEHBI Ha
npumMepe TwieHkn (tommuHoi 0.165mm) Iupamnaxwa-
CKO¥ HedTH B cpeiaXx MUCTHILTUPOBAHHOH, IPECHOH U
Mopckoii Boa. J1/I3u30ITAB Bo Becex Bogax oOHapyu-
BaeT OYCHH XOPOLIYIO He(pTeCOONPAIONTYI0 aKTHBHOCTh
(tabn. 2).

Tabumn. 2.

PesynpraThl nccnenoanuii HedrecoOnparonux u nuctieprupyronux csoiicts JJ19n30l1AbB (B Buzne 5%-Horo

BOJIHOTO pacTBOpa); HehTh —MecTopokaeHus [Iupamiaxer (okoJo r. baky), 223
COCTOSHNE MIPHMEHSEMOr0 PacTBopa JuctimiinupoBanHas IIpecnas Mopckast
T, 4ac. K T, 4ac. K T, Yac. K, Kb
0.00 17.4 0,00 12.2 0,0-6 93.6
5%-Hblii BOJHBI pacTBOD 0.4-125 39.0 0.4 17.4 7-125 | 40.5
1-5 20.26
6-125 | 30.4

Kak BunmHO u3 Tabmuiel, JJ15u30l1AB B Mopckoit
BOJIE TIPOSIBISIET CMeMaHHBIN 3¢ddexT HedTecobupa-
nus-nereaucneprupoBans  (Kyae = 40.5, K =
93.6%.) B aucTumiMpoBaHHON M IPECHOM BOJax pea-
TeHT JEMOHCTPHPYET CHIIBHBIH HedTecobuparomei

3pdekT (Kyvare = 39.0 u 30.4). Bpems neiictBus pea-
reHTa- 5 CyTOK.

JJI0mmu30lIAB mposBiser xopouryio HedTeco-
OUparoIIyi0 U HEPTEIUCIICPTUPYIONIYIO CIIOCOOHOCTh

(Tabmn.3).

Tabnuna 3.

PesynbTaTel nccnenoBanuii HeprecoOnparonux 1 gucneprupyrommx csoiicts J13ann3olIAbB (B Buae 5%-noro

BOJIHOTO pacTBOpa); HeTh- MecTopoxieHus [Inpamtaxel (okoio r.baky), 223
JuctunnupoBaHHas ITpecnas Mopckast
CocTosiHIE IPUMEHSIEMOT0 peareHTa T, wac. K, (Ko) T, wac. K T, wac. K& %
0,00 30.4 0,00 55.5 | 0,00-0.25 | 95.4%
506- b1 BOHALH DACTEO 0.25 39.5 0.25-125 | 60.8 1.0-4.0 30.4
AP PACTROP 1.0-60 | 955% 25.0-125 | 405
25-125 60.8

Kak BumHo w3 tabmunel, JA2auu30lIAB B am-
ctiuupoBaHHON (Kyaxe = 60.8, Kip =95.5 %) u mop-
cko (Kyaxe = 40.5, Kg =95.4 %) Boax nposBisieT cme-
maHHbil 3¢ ekt HedTecoOupaHus-HedTeUCTIepTH-
poBaHus. B mpecHOW Boje peareHT NEMOHCTPUPYET
cuibHbIN HedrecoOupatomeit a3pdexT (Kyae = 60.8 n
30.4). Bpems melicTBUS peareHTa- 5 CyTOK.

Kak BuaHO 13 HOTyYEeHHBIX JaHHBIX, TIOBBIICHHUE
MUHEpaJIM3alMi BOABI yMEHbIaeT 3((HEeKTHBHOCTH
He(TecoOnpaHus peareHTa.

JTu3olTAB Taxxe nposBIseT XOpouIyro HedTe-
cOOMparoIIyl0 W He(YTEAUCHEPTUPYIOIIYIO CIIOCO0-

HOCTH (Tab1.4). Kak BHIHO U3 TaONUIIBI, peareHT B JH-
ctiupoBaHHON (Kyae = 19.5) u mopckoit (Kyaxe =
30.4) Bogax mposBisieT HepTecoOuparomei 3PQexT.

B mpecHoit Bone peareHT IEMOHCTPUpPYET CMe-
maHHb 3¢dext HedTecobupanus-HedTeaUCIICPTH-
poBanus (Kyaxe = 40.5, Kp = 95.6 %). Bpems nefictBus
pearenTa- 5 cyrok. Kpome toro, JI/ITuzolIAbB B oTiu-
4He OT JBYX PEareHTOB B MOPCKOM Bojie Ooee addek-
TUBeH. U 9T0 ele pa3 NOATBEpkKIAeT HOIOKUTEILHOE
BITUSTHHE CTEIICHH MHUHEPAJIN3al[iH BOJIBI Ha HedTeco-
Ouparoriye 1 AUCIepPrUpyIOIUe CBOWCTBA peareHTa.
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Tabmnuma 4.

Pe3ynprarsl nccnenosanuii HedrecoOuparonmx u aucteprupyroniux csoicts [1J1TuzollIAb (B Bune 5%-noro
BOJIHOT'O pacTBOpa); HeTh- MecTopoxaeHus [Inpamwtaxel (okoio r.baky), 223

CoCTOsHHE MPHMEHACMOT0 pacTBOpa JMcTriuinpoBaHHas BoJa [IpecHas Boaa Mopckast Boaa
T, 4ac K T, 4ac K T, 4ac K, Kp
0.0-7 8.6 0 8.6 0.0-25 | 95.6%
8-25 15.0 0.4 13.4 | 26-125 | 40.5
5%-Hb1if BOIHBIH pacTBOP 29-125 195 3.0 16.0
5.0-7.0 | 19.36
25-125 | 304
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ECOLOGICAL AND ECONOMIC EFFICIENCY OF THE INTRODUCTION OF WIND POWER
PLANTS IN THE TERRITORY OF THE REPUBLIC OF CRIMEA

Vyngra A.
Federal State Budgetary Educational Institution

Educati on State Maritime Tecl

of Higher

AHHOTaumnsA4

¢Kerch

PaccMoTpeH Bonpoc 9K0JIOTHYECKOH M SKOHOMHUECKOH 11e71ecO00pPa3HOCTH UCTIONIB30BAaHHSI BETPOBBIX JIEK-
tpocranuuii (BOC) Ha Tepputopun Pecrrybnuku Kprsim Ha mpumepe Kepuenckoro moiayoctpoBa. YKazaH Iepros
OKYIaeMOCTH TaKOH CTAaHLIMK MOIIHOCTEIO 15 MBT, a Takke CHIDKeHHE BBIOPOCOB YIVIEKUCIIOTO ra3a B arMocgep-

HBII Bo3ayXx nociie BHenpenus BOC.
Abstract

The ecological and economic feasibility of the use of wind power plants (WPP) in the territory of the Republic
of Crimea is considered on the example of the Kerch Peninsula. The payback period for such a station with a
capacity of 15 MW is indicated, as well as a decrease in carbon dioxide emissions into the atmospheric air after

the introduction of a wind farm.

Knwo4yeBble 3(p(1]ﬂK|DI/IBHﬂCTB, BO300HOBIIIEMBIE UCTOYHHUKHU OHCPIruu, BETPOBBIC DJICKTPOCTAHLNU,

MOIIHOCTb, 3aTpaThl, OKYIIa€MOCTD.

Keywords: efficiency, renewable energy sources, wind power plants, power, costs, payback.

VYXyImeHne COCTOSHHS OKPYXKaloIeH NpHpoa-
HOW cpejibl ITOKa3bIBAET OCTPYI0 HEOOXOIMMOCTh KO-
JIOTH3aINK BeeX cdep yemoBedeckor xu3Hu. g 6o-
Jiee 3KOJIOTUYHOTO TOTyYEeHUS JIEKTPOSHEPTHUH 1ieTie-
co00pazHo HCIOJIB30BaHNE BO300HOBIISIEMBIX
ncTouHUKOB 3Heprun (BUD). OxHnM U3 caMbIX pa3BH-
THIX M NEPCIEeKTUBHBIX oTpacieit BUD sapnsercsa Bet-
pOBasi SHEPTeTHKA.

W3ydeHneMm mnoTeHIMana BETPOBOW SHEPreTHKU
KpbIMCKOTO MOJIyoCTpOBa 3aHMMAIIUCh TaKHE YUCHBIE
kak ['opoynosa T. 1O., Kpacosckuii H. B., Cabunun I'.
X., M. B. Kennep u apyrue. beuin u3y4eHbl 3aBHCH-
MOCTb BBIOOpa aJIbTEPHATUBHBIX HCTOYHUKOB OT PEJlb-
eda, KIMMaTUYECKUX YCIOBHH, a TaKXKe JKOJIOTHYe-
CKH€ acIIeKTHI MCI0JIb30Banus BUD [2-5].

Lenpro naHHOIM pabOTHI SIBISIETCSl ONpE/eIICHHE
9KOJIOT0-9KOHOMHYECKOW 3(P(PEKTUBHOCTH BHEIPECHUS
BETPOBBIX AIEKTpocTaHIui B Poccuu Ha mpuMepe Tep-
putopuu KepdaeHCKOoro noiyocTposa.

[TocTpoenue cucTEMBI TE€HEPAMH HIICKTPOIHEP-
THH C BETPOBOW DIIEKTPOCTAHIMHU IPEAyCMaTpHBaeT
YCTaHOBKY ITPOMBIIUICHHBIX BETpPOTreHepaTopoB. Jlims
MIPOBEJCHUST pacyeToB 3(P(PEKTHBHOCTH HCIOJIb30Ba-
wus BOC Ha teppuropun Pecnyonuku Kpeim Ha mipu-
Mepe Kepuenckoro mosyoctpoBa BeIOMpaeM BeTpore-
Hepatopsl tuma HW82/1500 kBt. [uamerp portopa

yCTaHOBKH cocTaBiseT 82 M. [Ipon3BOACTBO 35IEKTPO-
SHEPruy HAuyMHAEeTCsl MPH CKOPOCTH BeTpa OoT 3 m/c.
VYixe mpu ckopoctr 20 M/C IPOUCXOAUT aBTOMATHYE-
CKO€ OTKIIIOYEHHE YCTAaHOBKH. ONTHManbHas MOII-
HOCTB JIOCTUI'a€TCs MIPU CPABHUTEIBHO HU3KOM CKOPO-
ctu Betpa 11 m/c. s mpeoOpa3oBaHus U mepenadn
3JIEKTPOIHEPTHUHU B CETh IIEPEMEHHOTO TOKA B KaUeCcTBE
WHBEpTOpHOU TpaHchopmaropHoit moactanim (TII)
BbIOMpaeM HMHBEPTOPHYI ycTaHoBKy PVS800-MWS-
1250kW-10.

Bceero ans opranmuszanuu BOC ucnonsdyrores 10
BeTporeHeparopos 1 10 TpaHcopMaTOpHBIX MOJCTaH-
Ui, cyMMapHasi MOIITHOCTh CUCTEMbI T€HEPaLlH HIeK-
TpodHepruu cocrasisieT 15 MBT.

ITo apXWBHBIM JaHHBIM IIOTOJBI HAXOANUM MOBTO-
PSAEMOCTb Pa3INYHBIX FPafaluil CKOpOCTH BETPa BhIpa-
JKEHHOE B IPOIIEHTAaX OT KOJIMYECTBA JHEH B MECsLE U
B roay. Baxxuslil sHEpreTudeckuii nokasarens «Iloro-
pSIEMOCTh Pa3NIMYHBIX TIpajaluil CKOPOCTH BETpa»
MOJKHO paccMaTpHBaTh KaK MPOLIEHT BPEMEHH, B TeUe-
HHE KOTOpOro Habmiofanach Ta WIM WHas Tpajalus
ckopocTu BeTpa. I[IoBTOpsieMOCTh CKOPOCTH BETpa 10
rpajlalivsM MpeJCTaBIsIeT CO00i BpEMEHHYIO XapaKkTe-
PHCTHKY CKOpPOCTH BerTpa. llosydeHHbIE pe3ynbTaThl
CBEJICHBl B Ta0iMIly 1, OBTOPSIEMOCTh BETpPa, BBIPA-
JKeHHasl B yacax, Ipe/icTaBjieHa B Tabnuie 2.
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Tabnuma 1.

IMoBTopsieMocTs (%) pa3IuMyHBIX rpaganuii ckopoctr Berpa B KepueHckoM mosryoctpose

<

&8 S
ITR=) A A . X
R & i ) -y s | s z 5 o = & ‘& > =
gsl el g S| S| S22 218|812 &]¢
0-1 6,45 0 3,2 0 3,2 3,3 0 0 0 0 3,3 0 1,64
2-3 22,6 | 13,8 3,2 13,3 | 25,8 20 226 | 645 | 13,3 | 22,6 | 16,7 | 22,6 17
4-5 323 | 241 | 419 30 19,3 | 43,3 | 25,8 29 433 | 484 | 43,3 | 355 | 34,8
6-7 1931241 | 16,1 | 33,3 | 355 | 26,7 | 355 | 452 | 36,7 | 25,8 | 26,7 | 25,8 | 29,3
8-9 19,3 | 20,7 | 19,3 20 9,7 3,3 129 | 12,9 6,7 3,2 10 6,45 12
10-11 0 13,8 | 16,1 3,3 6,45 3,3 0 3,2 0 0 0 6,45 4.4
12-13 0 3,4 0 0 0 0 3,2 3,2 0 0 0 3,2 1,1
14-15 0 0 0 0 0 0 0 0 0 0 0 0

Tabmura 2.
TToBTOpsIEMOCTh BETPA, BBIPAXKEHHAS B Yyacax
CkopocTs BeTpa 0-1 2-3 4-5 6-7 8-9 10-11 12-13
KonmuecTBo gacoB B roxy 143,664 1489,2 3048,48 2566,68 1051,2 385,44 96,36

[To xpuBo¥ mpousBoauTENHLHOCTH BeTporenepaTtopa HW82 (Puc. 1) HaxoauMm cpeqHEroioByr0 BhIpabOTKY
anekrposneprun BOC. [Torpebdisiemas sneprus 6e3 npumenenns BOC Ha reppuropun KepueHnckoro noimyoctpoa
coctasisieT 769,68 [1] Teic. MBT 4 B roz.

1600

1400
1200 /
1000
/ e HWT7,/1500

800
e l = HWE2,/1500

400 /
200 /
0

1 3 5 7 9 11 13 15 17 1% 21 23 25 C(HopocTe BeTpa, mfc

WMo wnocts, KBT

tdMedsedd’ | fsdLotsHdljd dshisd ojlstHo) @REABHOHOEE | KW

Ha ocHOBe MOJy4eHHBIX AaHHBIX MPOU3BEICH pacueT MOTPEeONIIEMOil SJIEKTPOIHEPTHU MOCIE BHEIPEHHUS
BSC B sneprocucremy Kepuenckoro momyoctposa. [lomydeHHBIC pe3yabTaThl PacyeToB 3a | T MPUBEACHBI B
Tabmie 3.

Tabnuma 3.
PesynpTaThl pacyeToB NOTpeOIsIEMOH IEKTPOIHEPTUH 110 ¥ nociie BHeapenust BOC
HommunanbHas Iepron [otpebnsiemas sHeprus Oueprusi, Belpaba- [Morpebnsiemas
momHocTh BOC, 6e3 npumenenus BOC, TeiBaeMasi BOC, 3HEprus nocie
MBT TeIC. MBT 4 TeIC. MBT 9 BHenpenust BOC,
ThICc. MBT 4
15 1 ron 769,68 23,78 745,9

KanmuTansHBIMU BIOKEHUAMH SIBIISTIOTCS ICHEKHBIE CPENICTBA, CIYXKAIIKE IS YUPEKACHUS U HAKOIUICHHUS
OCHOBHBIX (DOHIOB W HEMATECPHAIBHBIX aKTHBOB, KOTOPBIC MOUIekKAT aMopTH3anud. CTOMMOCTh BHEAPSIEMOTO
000pyI0BaHUs MPUBEACHA B TAOIHIIC 4.
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Tabmnuma 4.

Crommocts obopynoBanusi BOC momuocThO 15 MBT

HanmeHoBaHUe CyMMa Ha MOKYIIKY 000pyIOBaHHs, MIH. pyo.
BerpstHbIC 2MEeKTpOCTaHINT 890
Tpauchopmatopsr 60
JIoM 30
KabenpHast mpoayKIus, pacxoJHBIC MaTEPUAITBI 14

C y4eToM TpaHCIOPTHO-3arOTOBUTEIILHBIX PACXO-
JIOB, MOHTQ)XHO-HaJaJOYHBIX paboT, apeHay WU I0-
KYIIKY JOTTOJIHUTEIBHBIX [UIOIIAJICH, CTOUMOCTD Kalu-
TaJBHBIX 3aTpat cocTaBisieT 1242,5 MiH. py0. DKCIuTy-
aTalMoHHble 3arpathl a1 BOC 3a omun rof
coctaBysiroT 20,7 MiH. pyo.

CpenHsisi CTOMMOCTb TOKYIIKH 3JIEKTPOIHEPTUU
SHeprocHadXaromell opraHm3anueii ¢ yaerom cyocu-

quii B 2021 rogy cocrasisier 3 pyons 3a 1 kKBT@.

[To nanHpIM B Tabiuue 5 MpOBENEH pacyeT 3aTpar Ha
3JIEKTPOIHEPTHIO.

Tabnuma 5.
Pe3ynbpTaThl pacueToB 3aTpaT Ha AIIEKTPOIHEPTHIO U €€ SKOHOMUIO nocne BHenpeHus: BOC
HommnanbHas Ile- 3arpatbl Ha IEKTPOIHEP- 3arpatsl Ha IEKTPOIHEP- OKOHOMHUS DJIEeK-
MomHocTs BOC, | puog ruto 10 BHeApenus BOC, THUIO [IOCIIE BHEAPEHUS TPO3HEPIUHU, MIIH.
MBT MJH. pyo0. BOC, miH. pyb. pyo.
15 1 ron 2309,04 2237,7 71,4

ITonnas ropoBas skoHoMmusl OT BHenpenus BOC
PACCUUTHIBACTCS C YIETOM IKCILTyaTallHOHHBIX 3aTpaT
u cocraBimsier 50,7 muH. py6. Ilepwon okymaemoctn
24,5 ner.

Hcnonb3oBaHue albTepHATUBHON SHEPTETUKY I10-
MOTaeT CHU3UTh KOJINYECTBO BHIOPACKIBAEMOTO B aTMO-
c(hepHBIi BO3AYX YTIEKHCIOTO Ta3a, a 3HAYUT YMEHb-
LIMTh BEPOSTHOCTH Pa3BUTHs MAPHUKOBOrO 3(deKra.
Poccuiickuil moka3arenb yriepoJg0eMKOCTH 3JIEKTPO-
sHeprun paseH 0,358 1/MBt+u [6]. Takum oOpazom,
BHeApenne BOC wmomuocTthio 15 MBT mo3sonur
yMeHbIHTh BEIOpockl CO2 B rog Ha 8513,24 1.

3aknioueHue. BHeapeHue BETPOBBIX JIIEKTPO-
CTaHUUH Ha TeppUTOpuUM KepueHCKoro moyiyocTpoBa
TIO3BOJINT CHM3UTH 3aTpaThl HA 3JIEKTPOIHEPTHIO Ha
50,7 mnH. py6. B ron. [lepuon oxymaemoctu BOC co-
craBisier 24,5 ner. Taxke, KpoMe 3KOHOMUYECKHX
MPEUMYHICCTB AJIbTCPHATHBHAA SHEPIr€TUKA ITO3BOJIACT
CHU3UTH BBIOPOCHI YTIIIEKUCIIOTO Ta3a B aTMOCchepy, 4To
cHIKaeT napHUKoBbId 3ddekT. CoriacHo pacueram
npu BHeapennn BOC momHocThio 15 MBT BEIOpOC
CO: B atmocepy cokparraercs Ha 8513,24 1. B TOI.
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The study aims to develop a scientific approach to the definition of environmental threats based on the law
of entropy. The study proposes a list of criteria and calculates the main indicators of environmental efficiency of
Ukraine's economy taking into account these criteria. The method of calculating the energy intensity of Ukraine's
GDP has been improved. By analyzing the results, the main environmental threats to the economy have been
identified. Based on the results of the study, the main measures to counteract these threats were proposed.
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Problem statement.

The result of human negligence has been an in-
crease in anthropogenic pressure on the environment,
and the consequences of the scientific and technologi-
cal revolution have caused significant environmental
problems and significantly worsened the relationship
between nature and man. As a result, the number of
man-made accidents and catastrophes, natural disas-
ters, which entails several economic and social threats,
increased economic costs aimed at eliminating the en-
vironmental consequences of destructive effects on the
environment. To counteract environmental threats,
overcome the possible consequences of anthropogenic
impact and minimize them, it is necessary to use the
methods of rational nature management and intensify
the processes of greening the economy. It is worth
switching to new energy and resource-saving technolo-
gies. Further, to introduce technologies of waste pro-
cessing and utilization, to search for alternative sources
of fuel and energy.

In the context of the development of globalization,
accelerated pace of scientific and technological devel-
opment and economy digitalization, the need to over-
come the conflict of goals between ecological and eco-
nomic systems, preservation and restoration of the en-
vironment is relevant.

Scientists, considering management systems in
terms of environmental and economic aspects of nature
and the conditions of the economy pay attention to quite
negative trends. Their essence is to develop the econ-
omy by increasing the use of resources per unit of out-
put, increasing energy costs and resource consumption
of products. Resource consumption of products and to-
tal energy consumption per unit of GDP in Ukraine sig-
nificantly exceeds the world level [1].

Another negative consequence is the increase in
sales of raw materials, energy and material-intensive
and environmentally harmful industries, in particular,
such industries as coal mining, logging, non-ferrous
and ferrous metallurgy, woodworking, and pulp and pa-
per industries, chemical and petrochemical industries,
construction materials. In addition, as is known, these
industries are the biggest polluters of the environment
[2; 3].

Accordingly, the need to develop a more universal
approach to the identification of environmental threats
to more effectively combats these threats.

Theoretical framework.

The works of several scientists are devoted to the
study of the main environmental threats and the meth-
ods of their identification. In particular, the researchers
studied the main indicators of sustainable development
of the region, their relationship with indicators of sus-
tainable development of the country and their effective-
ness in identifying environmental threats [1]. Scientists
have also studied the experience of EU countries in the
field of safe management of solid waste and combating
environmental threats [4]. An important area of re-
search was the study of methods for assessing the effi-
ciency of energy use of the planet for the formation of
sustainable development [5]. Researchers have also
studied the system for assessing sustainable develop-
ment using multi-criteria methods [6]. The problems of
assessing the effectiveness of greening the economy
and comparing the economic and environmental effects
of such activities were also studied [7].

Study objective.

The study aims to form a scientific approach to the
definition of the ecological threats based on the law of
entropy, which requires the analysis of resource and en-
ergy consumption.

Resultsand discussions

Ensuring environmentally friendly economic de-
velopment and combating environmental threats is the
main prerogative of modern society. To do this, it is
necessary to identify environmental threats and effec-
tively counter them. We consider it necessary to de-
velop a scientific approach to identifying such threats
based on the law of entropy. That is, to establish those
activities those are most conducive to energy dissipa-
tion and increase the level of entropy. Accordingly, the
formation of economic development that would take
into account the basic laws will help eliminate global
environmental problems.

Therefore, the purpose of the study is to identify
the main environmental threats that have arisen as a re-
sult of destructive economic activity. Moreover, we

THREATS TO THE STAT
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propose to form a scientific and methodological ap-
proach to the definition of environmental threats based
on the main provisions of the law of entropy, which
provides for the analysis of resource and energy con-
sumption. That is why the analysis and assessment of
the state of the environment should be carried out ac-
cording to the following main indicators:

- waste generation and management;

- emissions of pollutants;

- share of renewable energy;

- energy consumption;

- carbon capacity.

The main indicators of waste generation and man-
agement are presented in table 1. The indicator of waste
generation shows different dynamics. At first glance,
there is a positive downward trend in this indicator.

Table 1.
The main indicators of waste generation
Indicators Year

2015 2016 2017 2018 2019 2020
Waste generated, thousand tons 312268 | 295870,1 | 366054,0 | 352333,9 | 441516,5 | 462373,5
Disposed of, thousand tons 92463,7 | 84630,3 | 100056,3 | 103658,1 | 108024,1 | 100524,6
—in % to the total amount of gene 296 28.6 273 294 244 217
ated waste
Burned, thousand tons 1134,7 1106,1 1064,3 1028,6 1059,0 1008,0
—in % to the total amount of gene 36 37 3.0 2.9 24 2.2
ated waste
Removed to specially designated | 455595 o | 1573793 | 169801,6 | 1695238 | 2389972 | 275985,3
places, thousand tons
—in % to the total amount of gener- 48.8 53.2 46,4 481 54.1 597
ated waste
The total amount of waste accumu-
lated in specially designated areas, | 12505,9 | 123939 | 12442,2 | 12972,4 | 15398,6 | 15635,2
million tons
Volume of generated waste per unit
of GDP in actual prices, USD per 1 344.,6 317,1 326,4 269,3 321,6 323,8
ton
Volume of waste collected from 141.4 149,0 138.2 1311 140.4 142.7
households per person, kg per person

Source: Adopted from [8].

However, by comparing these data and the dynam-
ics of the index of physical volume of production, we
can conclude that the main reason for the reduction of
waste generation in this period is the reduction of the
index of physical volume of production. In turn, such
changes in the physical volume of the production are a
consequence of the aggression of the Russian Federa-
tion against Ukraine and the beginning of the so-called
hybrid war. Accordingly, the resource efficiency of the
domestic economy during the analyzed period does not
change. This situation will contribute to the formation
of a significant number of environmental threats, which
will pose a threat to the economic security of the state.

Similar conclusions can be drawn for the indicator
of waste generated per unit of GDP, it is mostly corre-
lated with the index of physical output, which, given
the high inflation rate, determines the corresponding
dynamics. It should be noted that in recent years in
Ukraine the volume of solid waste recycling and waste
reuse is increasing, the number of cities where the prac-
tice of solid waste sorting has been introduced is grow-
ing. However, the situation in rural areas is extremely
negative. The volume of solid waste exports is too low,
and their sorting and processing are practically not car-
ried out. This situation also creates several environmen-
tal threats to the economic security of the state. Accord-
ingly, to counteract environmental threats, it is neces-
sary to solve problematic issues, as well as to ensure the
resource efficiency of the economy, which is reflected

in the reduction of generated waste, compared to the in-
dex of physical production and GDP. This can be
achieved through the introduction of resource-saving
technologies and recycling technologies.

Note the downward trend in the share of recycled
waste in the overall waste structure. It averages 30%,
but this value is lower than in developed countries [4].
This once again demonstrates the need for greening the
domestic economy.

It is worth noting the high proportion of waste that
is disposed of in specially designated places or facili-
ties, and its growth. The increase in the amount of waste
taken to landfills and dumps also poses several environ-
mental threats.

During the study period, the share of waste taken
to landfills averages 45-50% of the total amount of
waste generated. In general, the dynamics of this indi-
cator are growing, which causes some environmental
threats to the economic system. Disposal of waste in
designated areas or facilities is not the best solution for
environmental safety; as such actions have a destruc-
tive effect on it, creating several environmental threats.

It is worth paying attention to global trends in the
removal of waste to special landfills. In several coun-
tries, including Switzerland, Sweden, the United States,
and Germany, landfills have virtually been abandoned,
instead of investing in the development and implemen-
tation of recycling and resource-saving technologies. In
particular, Germany returns more than 60% of waste for
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further production, and this figure is on average in Eu-
ropean countries is 45% [9].

Emissions of pollutants are one of the most im-
portant components of environmental pollution. More-
over, carbon dioxide emissions cause the so-called
"greenhouse gas" effect, which is accompanied by the
warming of the planet's atmosphere and entails a large
number of environmental threats. In contrast to the nat-
ural causes of ozone hole formation, it is widely be-
lieved that emissions of nitrogen oxides and chlorine-
and bromine-containing CFCs, which are formed as a
result of jet flights and space rocket launches, have
caused its growth [10]. Therefore, the destruction of the
ozone hole can also be considered as a consequence of
anthropogenic impact. Accordingly, emissions of pol-
lutants are a major threat to the ecosystem of our planet.
The analysis and assessment of the state of the environ-
ment need to compare the emissions of pollutants with
the value of GDP and the amount of energy generated.
This comparison is carried out on the indicator of car-
bon capacity of GDP and carbon capacity of energy
consumption.

The carbon capacity of GDP is calculated by the

formula:
Q Q
I{MEEH = Kapﬁ! BEEII = Kapﬁ!
BEI BEII Q)

where: KM 4, — carbon capacity of GDP, kg CO2
per 1 monetary unit;

Q «aps — the amount of carbon dioxide (CO2) emis-
sions, thousand tons;

Accordingly, the carbon capacity of energy con-
sumption is calculated by the following formula:

Q Q
I{Meflrc == —KEPE,I{M EI.'rIZ. = Kapﬁ]
¢ L@
where: KM e/c — carbon capacity of energy con-
sumption, kg CO2 per kg of fuel;
Q carb — the amount of carbon dioxide (CO2)
emissions, thousand tons;
Q e/c — total supply of primary energy, thousand
oil equivalent (toe).

ele

The results of the calculations are shown in Table
2. Emissions of pollutants in Ukraine reach a fairly high
level. However, there is a positive dynamics of reduc-
ing emissions of major pollutants, which is undoubt-
edly a positive result for the economic and environmen-
tal systems. The main indicators for assessing the envi-
ronmental efficiency of the economy are the level of
carbon dioxide emissions per unit of GDP and energy
consumption. The calculation of these indicators was
carried out according to formulas (1) and (2).

Carbon intensity indicators have a positive ten-
dency to decrease, but they are too high, especially car-
bon consumption of energy consumption. The reason
for this is the use of outdated equipment and technolo-
gies, as well as the predominance of energy-intensive
industries in the structure of the industry, which actual-
izes the greening of the economic security of the state.
Based on the results of the analysis, it is advisable to
conclude that the carbon content tends to decrease, but

BBII - is GDP. their values are quite high.
Table 2.
Dynamics of pollutant emissions and carbon capacity, 2015-2020
Indicator Year
2015 | 2016 | 2017 | 2018 | 2019 | 2020

GDP, billion USD 90,6 93,3 112,1 | 130,8 | 153,8 | 155,6
Total supply of primary energy, toe 90090 | 94383 | 89462 | 93492 | 89072 | 105683
Emissions of pollutants, thousand tons 4521,3 | 4686,6 | 4230,6 | 4121,2 | 4108 4017
Emissions of sulfur dioxide, thousand tons 854 1093 | 743,1 | 7157 | 6958 | 621,9
Emissions of nitrogen oxides, thousand tons 23,7 16,6 16,9 17,6 18,2 17,4
Carbon dioxide emissions, million tons 162 150,6 | 124,2 | 126,4 | 121,3 | 109,1
Carbon capacity of GDP, kg per dollar 1,79 1,6 1,1 0,97 0,78 0,7
(kjgré)fo:ug?pacny of energy consumption, kg CO2 per 18 16 1.39 1.35 1.36 1,03

*toe - tons of oil equivalent
Source: Adopted from [8].

One of the most important steps for identifying en-
vironmental threats based on the proposed approach is
the calculation of energy intensity. The most common
is the calculation of energy intensity as the ratio of en-
ergy consumption to the final result, is products, ser-
vices, or GDP. Given the different approaches to the

calculation of GDP and energy consumption, there are
many approaches to the calculation of this indicator in
scientific sources. In particular, the State Statistics Ser-
vice of Ukraine calculates the following indicators: to-
tal primary energy supply, final energy consumption
and GDP at purchasing power parity in 2017 (table 3).
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Table 3.
Energy intensity indicators, 2014-2019
Indicator Year

2014 | 2015 | 2016 | 2017 | 2018 | 2019
IGDP at purchasing power parity 2017, billion int. dol- 5336 4815 | 4922 | 5044 | 5215 | 5384
ars ’ ' ' ‘ ’ '
Final energy consumption, toe 61460 | 50831 | 51649 | 49911 | 51458 | 49359
Energy consumption, final energy consumption, toe / 0.115 0106 | 0105 | 0099 | 0.099 | 0.092
thousand int. dollars ' ' ' ' ' ’
Total supply of primary energy, toe 105683 | 90090 | 94383 | 89462 | 93492 | 89072
Energy in_tensity, total supply of primary energy, toe / 0,198 0187 | 0192 | 0177 | 0,179 | 0.165
thousand int. dollars

Source: Adopted from [8].

While comparing the data values of the energy in-
tensity indicator and a similar indicator calculated by
the International Energy Agency EnerData, significant
discrepancies are observed. Accordingly, it is proposed

Ukraine and the World Bank. We offer a calculation
according to the formula:

E QK.E,-"L‘
EEI

. QE‘:.E,-"L‘

ved. A : OSe BBy ="  BBlgy 3)
to calculate the energy intensity of GDP using the indi- . ; '
cators of final energy consumption according to the E un —energy intensity of GDP, koe / USD;
State Statistics Service of Ukraine and the GDP indica- Q «.cc— total energy consumption, toe;
tor calculated according to the Ministry of Finance of BBII 4. 4.~ GDP, billion USD

Source: Adopted from [11].
Table 4.
Estimated data for calculating the energy intensity of GDP by different methods
Indicator Year
2014 2015 2016 2017 2018 2019

GDP for PPP 2017 533,6 481,5 492,2 504,4 521,5 538,4
GDP, billion UAH 1566,7 | 19795 |23832 |29829 | 35587 |3974,6
GDP, billion USD 131,8 90,6 93,3 112,1 130,8 153,8
Final energy consumption, toe 61460 50831 51649 49911 51458 49359
Total supply of primary energy, toe 105683 | 90090 94383 89462 93492 89072
Energy intensity of final energy con- | 115 | 105 | 0105 |0099 | 0099 | 0,092
sumption, koe / international dollars
Energy intensity of the total supply of
primary energy, koe / international dol- | 0,198 0,187 0,192 0,177 0,179 0,165
lars
Energy intensity of GDP, koe / USD 0,46 0,56 0,55 0,44 0,39 0,32

*koe - kilogram of oil equivalent
Source: Adopted from [8; 11].

Accordingly, we can conclude that the calculation
of energy intensity based on GDP at purchasing power
parity in 2017 does not reflect the real energy intensity
of Ukraine's economy. Comparing different calculation
methods, we believe that the proposed method of cal-
culating the energy intensity of GDP is more optimal.

Despite the downward trend in Ukraine's energy
intensity, Ukraine's economy is at the level of outsider
countries. Accordingly, the reduction of energy con-
sumption per unit of GDP is an important task of green-
ing as a security activity, as the high value of such an
indicator poses a significant environmental threat to the
economic security of the state. Based on the analysis,
we conclude that the energy intensity of GDP tends to
decrease, but their values are quite high.

Let's analyze the share of renewable energy. To-
day's environmental threats are mostly caused by sig-
nificant energy consumption from non-renewable

sources. This is accompanied by depletion of the earth's
interior, emissions of large amounts of carbon dioxide
and the monopolization of the energy market by those
entities that own their significant reserves. Quite differ-
ent consequences of the use of energy from renewable
sources. First of all, we are talking about wind and solar
energy. With the use of wind and solar energy, there are
almost no emissions of pollutants, the resource of the
Sun and wind is quite large, and the use of these re-
sources for energy production does not preclude such a
possibility for other users. That is, alternative energy
will make it possible to maximally de-monopolize the
energy market and remove the eternal struggle of man-
kind for energy resources. Calculations of the share of
renewable energy in Ukraine during 2014-2019 are
shown in Table 5.
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Table 5.
The share of renewable energy in total energy consumption
Indicator Year
2014 | 2015 | 2016 | 2017 | 2018 | 2019
Total supply of primary energy, toe 105683 | 90090 | 94383 | 89462 | 93492 | 89072
Hydropower, toe 729 464 660 769 897 560
Share, in % 0,7 0,5 0,7 0,9 1 0,6
Biofuel energy and waste, thousand toe 1934 2102 | 2832 | 2989 | 3208 | 3362
Share, in % 1,8 2,3 3 3,3 3,4 3,8
Wind and solar energy, thousand toe 134 134 124 149 197 426
Share, in % 0,1 0,1 0,1 0,2 0,2 0,5
Total energy supply from renewable sources toe 2797 2700 | 3616 | 3907 | 4302 | 4348
The share of energy supply from renewable sources 2,6% 3% 38% | 44% | 46% | 4,9%

Source: Adopted from [12].

According to the results of the analysis, it was
found that the share of renewable energy in the struc-
ture of energy supply during 2014-2019 is growing.
However, it should be noted that in 2019 the share of
energy from renewable sources was 4.9%, and the share
of wind and solar energy in the structure of renewable
energy was only 0.5%. This ratio is extremely unsatis-
factory, as the share of wind and solar energy in devel-
oped countries reaches an average of 25-30%. From a
security point of view, this ratio is too low. Therefore,
it is advisable to intensify the transition to the use of
wind and solar energy.

Based on the formed scientific and methodical ap-
proach it is expedient to allocate the ecological threats
which make the greatest threat to the system of eco-
nomic safety of the state:

- high volume of waste generation and pollution;

- low share of waste processing and utilization in
the general structure of waste generation in comparison
with developed countries;

- high level of CO2 consumption per unit of gen-
erated energy and unit of GDP;

- high level of energy consumption per unit of
GDP;

- low share of wind and solar energy in the struc-
ture of energy consumption.

Given the effect of the “ecological boomerang",
environmental threats are transformed into real prob-
lems and cause damage. They also cause significant
economic damage to the state and businesses. Given the
current global trends in reducing carbon emissions, do-
mestic products may lose markets. In particular, the EU
plans to reduce carbon emissions to zero by 2050, is
carbon emissions and removals will be the same, and
one of the planned measures will be to ban the import
of products that produce large amounts of carbon diox-
ide into the atmosphere. Given such trends, a signifi-
cant share of Ukraine's industrial products will be lost
in markets and not only in the EU. It should also be
noted that high energy intensity increases the cost of
production, given the intentions of many countries to
increase the number of environmental payments and
taxes for the use of non-renewable resources for pro-
duction, the cost of domestic products will continue to
grow. Accordingly, environmental threats will be trans-
formed into economic losses and threats to the eco-

nomic and national security of the state. Therefore, re-
ducing the energy and carbon intensity of the economy
are the main goals of greening.

Conclusions.

Having studied the situation, we can say that the
economy of Ukraine operates today in an increasing
number of environmental threats. As a result of ineffi-
cient use of natural resources and irrational measures in
the country, an unstable economic system has been
formed, which is generally inefficient, causing signifi-
cant damage to the environment. Many environmental
and economic problems have accumulated, the urgency
and need for which requires increased attention from
public authorities and the public.

Given the geographical, natural, historical and
economic conditions at the stage of Ukraine's integra-
tion into the world community, it can be assumed that
it is designed to become a kind of base where rational
economic activity combined with regional, state and in-
ternational interests will ensure an appropriate level of
environmental and economic security. It is a question
of a choice of the correct strategic course, development
of economic policy taking into account requirements of
the environment and natural, economic, scientific and
technical potentials.

Regarding the indicators of waste generation and
management, it is advisable to make the following gen-
eralizations:

- it is recorded that the increase in waste genera-
tion is caused by an increase in the index of physical
production;

- there are too few enterprises for waste processing
and use for energy production;

- low level of solid waste export in rural areas;

- low share of waste recycling in the overall struc-
ture of waste generation compared to developed coun-
tries;

- the number of cities in which separate waste col-
lection has been introduced has increased;

- the volume of waste removal to landfills and
dumps has increased.

On the basis of the formed scientific approach, it
is expedient to single out the ecological threats that
pose the greatest threat to the economy of Ukraine: high
volume of waste generation and pollution; low share of
waste processing and utilization in the general structure
of waste generation in comparison with developed
countries; high level of CO2 consumption per unit of
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generated energy and unit of GDP; high level of energy
consumption per unit of GDP; low share of wind and
solar energy in the structure of energy consumption.

In order to effectively counter certain threats, bar-
riers to entry for the studied market should be removed
for small businesses and households, which will con-
tribute to the de-monopolization of the energy market
and improve the environmental situation and economic
security of the state.
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AHHOTaumnsA4

OmnpeneneHa OCHOBHasI IPUYMHA COLMAIBHOTO HEPABEHCTBA — DKCILIyaTallMs TOCIHOJICTBYIOIIUM KIIACCOM
HapOJHBIX Macc, 9TO 0TOOPak€HO B OCHOBHOM AKOHOMHYECKOM 3aKOHE KaKIOH HCTOpHYIecKOi (GOpMBI Kilacco-
BOT'0 O0IIECTBA; IPU 3TOM B ITpoIiecce CMeHbI (hOpM 00IIeCcTBa CriaXXMBaHHE COLIMAIILHOTO HEPaBEHCTBA, CMsrye-
HHUE KCIUTyaTallid, HapacTaHHEe TYMAaHNUCTUYECKUX TEHICHINH MPOMCXOAWIO IUKINYECKH, TO YCHIMBASCh, TO
ocnabeBast, TpaHC(HOPMHUPYSICH MO BIMSHIEM Pa3BUTHUS IPOU3BOANTEIBHBIX CHJI 00IIECTBA. Y CTAHOBJIEHO, YTO B
LIUKIAYECKOM Pa3BUTHH COBPEMEHHON KAMTAINCTHYECKONH MUP-CHCTEMBbl HAUWHACTCS IEPHOJ BEIMKUX TPAHC-
¢dopmarnmii: B 2020-2050-e Toap1 IpOW30UIET pa3BepThIBaHUE TeX (Pa3 KOHIPATEEBCKOTO IIUKIIA, [UTHHHOTO IHKIIA
MI/IpOBOﬁ TMOJUTUKH, CUCTEMHOI'O IMKJIa HAKOIUICHU A KalluTalla, «KIUKJIa rereMOHUN», B X0J€ KOTOPBIX TpaHC(bOp-
MHUPYIOTCS TEXHHKO-TEXHOJIOTHYECKasl, COMHUAIBbHO-I)KOHOMHYECKAst, HHCTUTYIIMOHATbHAs KOMIIOHEHTHI 00IIe-
CTBEHHOT'O OBITHS, TPOU30HMIYT TIIyOOKHE H3MEHEHHS B T€OTIOJIUTHYECKOI CHCTeMe, 4To co3/1acT B cepenune XXI
B. YCJIOBHS U CKaYKO0Opa3HOH TpaHCc(hopMaIMy KaUTaINCTHIECKOTo 00ImecTBa B HOBYIO GopMy oOmecTsa.
BeIBHHYTA THIIOTE3a O TOM, YTO JUIsl COXPaHEHHUs CBOEH SKOHOMHYECKOH 1 TIOIMTHYECKOW BIACTH MTPEACTABUTEIH
TOCIHOJICTBYIOIIETO Kiacca MOTYT M30paTh B KauecTBe HOBOM (pOpMBI 0OIIECTBEHHOTO OBITHS — Heo(heoJaIn3M;
nupOBU3AINST U MEAUKATM3AIMS CIIOCOOHBI 00ECTICUNTh TEXHOJIOTHUCCKIE M WHCTUTYIIMOHAIEHBIC OCHOBAHUS
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MOCTPOCHUSI TII00aNbHON Heo(]eoJaIbHONM CHCTEMBI, COCTOSIICH U3 BHICOKOPA3BUTHIX aHKJIABOB U M30JIMPOBAH-
HBIX TeppHTOpHﬁ, O6p€‘IeHHLIX Ha CONUaJIbHO-3KOHOMHMNYCCKOC U TEXHOJIOTHYCCKOC OTCTaBaHUC. Hepexoz[ K BBbI-
COKOTCXHOJIOTUYHOMY HeO(l)eO)IaJ‘ILHOMy, BO3MOJXKHO, IMOCTYCTIOBEYECCKOMY OGIIICCTBy, B KOTOPOM KECTKasd COLU-
aIbHAs MepapXusl U HEeIpeoI0INMOe COIMATbHOE HEPAaBEHCTBO CTAHYT OOMIETIPU3HAHHON KOMIIOHEHTOH yCTOH-
YUBOCTU 06HI€CTBCHHOFO 6LITI/IH, 6yayT Y3aKOHCHBbI U MNOAKPCIUICHbI IMPUMCEHCHUCM TPAHCTYMAHUCTUYCCKUX
MEIULIMHCKUX TEXHOJIOTHH, MOXKET OBITh OCYIIIECTBIICH OJ1aroAapsi yCTAaHOBJICHUIO TII00ATFHOTO PEKUMAa YPE3BhI-
JaiHOM CUTYyallu1 U C IOMOUIbIO TOTaJ‘IPITapHOfI HOHI/ITI/IKO-MGI[PILIPIHCKOI;‘I CHCTCMBI.

Abstract

The main cause of social inequality is determined - exploitation of the dominant class of the masses, which
is represented mainly by the economic law of each historical form of class society; at the same time, in the process
of changing the forms of society, smoothing social inequality, mitigation, the increase in humanistic trends oc-
curred cyclically, then intensifying, then weakening, transforming under the influence of the development of the
productive forces of society. It has been established that in the cyclical development of the modern capitalist world
system, the period of great transformations begins: in 2020-2050, there will be a deployment of those phases of
the Kondratieff cycles, the long cycle of world politics, the system cycle of capital accumulation, "hegemony
cycle”, during which are transformed technical-technological, socio-economic, institutional components of public
existence, will occur deep changes in the geopolitical system, which will create in the middle of the XXI century
conditions for the hopping transformation of capitalist society into a new form of society. Hypothesis put forward
that representatives of the dominant class may elect as a new form of public existence neo-feudalism; digitalization
and medicalization are able to ensure technological and institutional foundations for the construction of a global
neo-feudal system consisting of highly developed enclaves and isolated territories doomed to the socio-economic
and technological lag. The transition to a high-tech neo-feudal, possibly posthuman society, in which a rigid social
hierarchy and irresistible social inequality will become the generally accepted component of the sustainability of
public existence, will be legalized and supported by the use of transgumanistic medical technologies, can be carried
out due to the establishment of a global emergency regime and with the help of totalitarian political medical sys-

tem.

KNntiwyeBble caudBEAHEPABEHCTBO, KAUTATUCTUYECKAas MUP-CUCTEMa, KOHIPATHEBCKUH UKL,

HeO(I)GO,I[aJ'II/ISM, HOJIMTUKO-MCIUIIMHCKAasA CUCTEMA.

Keywords: social inequality, capitalist world-system, Kondratieff cycles, neo-feudalism, political medical

system.

MocTaHoOBKa Gopuanbuoeespmeiue
HEpaBEeHCTBA MEXLy JIOJBMH M TPYIIIAMH JIIOAEH Io-
POKIACTCA HEPASPCIHICHHBIMU IMMPOTUBOPCUUAMU KaXK-
JI0H KOHKPETHO-HCTOPUIECKOH (POPMBI KJIACCOBOTO 00-
mectBa. CriaxxuBaHie HEPaBEHCTBA B OOIIECTBE — pe-
3ynbTaT CIIOKHBIX MPOLIECCOB paspemeHus
0OI11eCTBEHHBIX ITPOTUBOPEYH, HApaCTaHHE HEPaBEeH-
CTBa CBHJICTENILCTBYET O HAKOTICHUH U TIOCIIEYIOIIEM
ofocTpeHnn 00IIECTBEHHBIX POTHBOpeunii. B coBpe-
MEHHOM KalmUTaJIUCTUUYECKON MHUpP-CHUCTEME COLMAIIb-
HOE HEPAaBEHCTBO SBILIETCSI OJHOM M3 KIIIOYEBBIX Ie-
CTPYKIMIA OOIIECTBEHHOTO PAa3BUTHS, €T0 YCHIICHUE
CBUJICTENBCTBYET 00 000CTPEHHUH KIIACCOBBIX IIPOTHBO-
peunii U TIIyOOKOM KpHU3HCE KalnTajlu3Ma, KOTOpPBIHA
CEerOJHsI TTIOPOXKAET BCe OOJBIIIE HOBBIX MPEBPAIICH-
HBIX ()OPM COIMAIBHOTO HEPABEHCTBA.

B uuximdeckom mponecce cMenbl Gopm oOrie-
CTBa IPOUCXOIWI TIepexo] OT Ooiee rpyOrIx (opm
9KCILTyaTalliy TOCIIOCTBYIOIIMM KJIACCOM HAapOIHBIX
Macc K MeHee TpyObIM, 0oJiee COBEpIICHHBIM (opMaM
9KCILTyaTalu. B ncropuueckoil peTpocnekTuBe ciu-
paNeBUOHOTO NMKINYECKOTO Iporecca OOIIECTBEH-
HOTO Pa3BUTHS MPOMCXOJMIO CIIaXHBAaHHE COIUAIb-
HOTO HEPAaBEHCTBA, CMATYEHHE HKCILUTyaTalluu, Hapac-
TaHWE T'YMAaHHUCTHYECKHX TEHJICHIMUH, 3TH IIPOIECCHI
MPOUCXOJNIIN U MNPOAOJDKAOT PasBOpaAvYUBATLCA HE
MPAMOJIMHEHHO, a IUKINYECKH, TO YCHIIMBAsCh, TO
ocnabeBasi, TpaHC(HOPMUPYSCH IO BIMSIHUEM pa3BH-
THS IPOU3BOANTENBHBIX CHII 00mecTBa. Kannramicru-
yeckast (popMa MPOM3BOJICTBEHHBIX OTHOIIEHHH Cero-
JIHS BOIILIA B INIyOOKOE MPOTUBOPEYHE C YPOBHEM pa3-
BUTHS ~ TIPOM3BOJMTENBHBIX  CHJI,  CYIIECTBYIOT

MIPEANIOCHIIKH, YTO Pa3pelIeHHe 3TOTO MPOTHBOPEIHs
MTOW/ET IO ITyTH MOCTPOCHHs HeodeoJaTbHOTO 001I1e-
CTBa, B KOTOPOM COLIMAIIbHOE HEPABEHCTBO OYyJET WH-
CTUTYIIMOHAJIM3UPOBAHO B KaueCTBE 3aJI0Ta YCTOWUH-
BOTO pa3BHUTHS; B HEKOTOPOM CMBICIIE UCTOPHYECKHUIM
TIPOIIECC HOIIEJI BCISTh, €CIIM HCXOANUTH U3 IIOHUMaHUS
€ro Kak HCTOPHYECKOro Ipoliecca pa3BUTHS YesioBeYe-
CTBa, HO, €CJIN UCXOAUTH M3 TPAHCTYMAHUCTHYCCKUX
MO3UIUH, TO HAYMHACTCSl HOBBIM ATall — 3Tal NOCTYe-
JIOBEYECKOT0 OOIIECTBA.

AHanuns3 nocnepgHMUXx
U 1 WlpencraBieHHbIC B JAHHOM CTaThe Pe3yJbTaThl
WCCIIEIOBAaHNUS JIOCTUTHYTHI, ONHpAasCh Ha HaydHbIE
Waeu, u3NokeHHble B Tpynax M. Bamnepcraiina, JL
Bonxkosoii, A. I'punnna, JI. ['puanna, H. Konnparsesa,
K. Mapkca, JI. Hedenosa, 3. ®pomma, M. ®yko, D.
Oykysmel, FO. Xapapu, K. 11Isaba, ®. Durensca u zp.

BoipeneHwne HepeuweHHBbIX
npo 6 n épo@iema cCONMATEHOTO HEPABEHCTBA JI0-
BOJILHO ITyOOKO MCCIICIOBAaHA YIEHBIMH, OJTHAKO B CO-
BPEMEHHBIX YCIIOBHSX KpH3HCa KalHMTaUCTUYECKON
MUP-CHCTEMBI, IPUIIEAIICH B CBOEM Pa3BUTHH K TOUKE
6u¢ypkanuy, HeoOXoauMO Oosiee TIIyOOKO HCCIeno-
BaTh IMEPCIIEKTHBBI COIMAIILHOTO HEPAaBEHCTBA B KOH-
TEKCTE BO3MO>KHOIM CMEHBI KallUTaIH3Ma HOBOH (op-
MOH NOJMTUKO-3KOHOMUYECKOM CUCTEMBI IKCIULyaTa-
LU 1 HEPAaBEHCTBA.

Lle n b C VésenoBATE CYIIHOCT U MPOSIB-
JICHUs] COIMAIBbHOTO HEPABEHCTBA, A TAKXKE Pa3BUTHE
9TOTO COLMAIBHOTO SIBJICHUS! B KOHTEKCTE MEPCIIEKTUB
MUKIIMYCCKOT'O pasBUTUA KalATAIIMCTUHYECKON MHUP-CH-
CTEMBI.

mccneposBat

paHee
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M3 noxeHne
OrnoconnaNbHOE CYIIECTBO, MOATOMY COLIMAIBHOE He-
PaBEHCTBO MMEET BHTAJIbHBIAH 0a3uCc M MHCTUTYLHO-
HaJIbHYIO HAACTPOWKY €r0 Pa3BUTHUS H MPOSIBICHUS B
pa3nuHbIX popMax, KOTOpast OPOXKIAETCS OCHOBHBIM
SKOHOMHMYECKUM 3aKOHOM KaXJIOH MCTOPUYECKOU
¢dopmeI obmIecTBa.

OCHOBHOM 5KOHOMHYECKUN 3aKOH KaXKJOU MCTO-
pUdecKoil (opMBI KIIACCOBOTO OOIIECTBA MperycMaT-
pHBaeT SKCIUTyaTallMi0 T'OCHOACTBYIOIIMM KJIaccoM
HapOJHBIX MAacC, YTO SBJISIETCS OCHOBHOW NPUYMHON
colMabHOTO HepaBeHCcTBa. KitoueBol xapakrepucTu-
KOl OCHOBHOTO SKOHOMHYECKOTO 3aKoHa paboBia-
JeTbYECKOTO 00IIecTBa — MepBOii (POPMBI KITaCCOBOTO
oOrmiecTBa — SBJISIETCS SKCILUTyaTalusl paboBIIaaeib-
mamMu paboB Ha OCHOBE IIOJHOW COOCTBEHHOCTH Ha
CpeACTBa MPOMU3BOACTBA U HA PA0OB C IIETIbIO IPUCBOE-
HUS paboBIIaieNbIaMi IPHOaBOYHOTO MPOAyKTa. B co-
OTBETCTBUM C OCHOBHBIM 3KOHOMHUYECKHM 3aKOHOM
(beonanuzMa 3KCIUTyaTalysi 3aBUCHMBIX KPECThSIH Ha
OCHOBE COOCTBEHHOCTH (peojsiasia Ha 3eMIII0 M HEHOJ-
HOW COOCTBEHHOCTH Ha KpENOCTHBIX olecrednBaa
nprcBoeHue (peoanamu nprudaBoIHOTO MpoaykTa. Oc-
HOBHOW 3KOHOMHMYECKHH 3aKOH KalMTajM3Ma — 3aKOH
MpruOaBOYHONW CTOMMOCTH: O KamutanusMe K. Mapkc
TUCall — «IIPOU3BOJICTBO TPHOABOYHON CTOMMOCTH HITH
Ha)kKMBa — TaKOB aOCOJIOTHBIN 3aKOH 3TOro crocoba
mpousBojacTBay [8]. [loHmMaHme mpuOABOYHOW CTOM-
MOCTH KaK pe3yJbTaTa HEOIUIaYeHHOTO TpyJda HaeM-
HOTO pabodero MmpsMO YKa3blBaeT Ha IKCILTyaTaLUIo
KaK OCHOBHYIO JIBIDKYIIYIO CHITY KalIUTAIUCTUIECKOTO
BOCTIPOM3BOJCTBA, B XOJE€ KOTOPOTO IIPOUCXOAUT
TaKke BOCIPON3BOJICTBO HEPABCHCTBA B OOLIECTBE.

PaboBnanenplrsl, heogansl, KamuTaIUCTBI — COO-
CTBEHHHUKH CPEJICTB IMPOU3BOJCTBA, TOCIOCTBYIOIINI
KJIaCC COOTBETCTBYIOIUX UCTOPUUECKUX (popM aHTaro-
HUCTHYEeCKHX 00mIecTB. CocperoToYeHrne COOCTBEHHO-
CTH Ha CpeICTBa MPOU3BOJCTBa (paboBnaneHue, Geo-
JaTi3M, KallMTalu3M) B MOJTHOH (paboBnaseHue) win
HETIOJIHOH COOCTBEHHOCTH Ha HENOCPEICTBEHHBIX pa-
OOTHHKOB OOIIECTBEHHOIO MPOU3BOACTBa ((peosa-
JIM3M) B pyKax rOCHOACTBYIOIIETO Kilacca SBISETCs 3a-
JIOTOM BBICTPaWBaHHUS COIHATBHO-IKOHOMHYECKOH CH-
CTEMBI, 3IKIYLIEHCs] Ha 3KCIUTyaTallld, a 3HA4YuT, B
TaKOW CUCTEME NPOUCXOUT YKOPEHEHUE COLAIBHOTO
HEpPaBEHCTBA, €0 MHCTHTynHoHanmu3anus. CoBpeMeH-
HBII YPOBEHb Pa3BUTHUS MPOM3BOANTEIBHBIX CHII H0O3-
BOJISIET CTJIAKUBATH COL[MATIBHOE HEPABEHCTBO, OPMHU-
poBath OoJiee TyMaHHYIO U CIIPaBETUBYIO COLMAIIBHO-
SKOHOMHYECKYIO CUCTEMY B IJIOOANBHBIX MacriTabax.
OnHako cOBpEeMEHHbIE KaIUTAIMCTHYECKNE ITPOU3BOI-
CTBEHHBIC OTHOIICHHS OOYCIIOBJIMBAIOT Pa3BUTHE Je-
CTPYKTHBHBIX TPOLIECCOB WHCTUTYLHOHAIN3AIUU CO-
LMaJIbHOTO HEPABEHCTBA KAaK HEOTHEMJIEMOHW KOMIIO-
HEHThl ~ OOIIECTBEHHOTO  OBITHS,  MOPOXKIESHHOM
KOHKPETHO-UCTOPHUYECCKUMH YCIOBHSIMHU, B YaCTHOCTH
YCIOBUSMU Upe3BbIYaiHOTO ToJiokeHus. CeromHs
YCHUIIHSIMH NIPABUTEIBCTB, MEKIYHAPOAHBIX OpraHU3a-
uuid, B yactoocty BO3, u ¢ nomoursto CMU ynanochb
pacupoCTPaHUTh PEXUM YPE3BbIYAWHON CHUTyaluH,
00yCIIOBIICHHBII COBPEMEHHOH MaHAeMHueil, ToUTH Ha
Bce crpanbl Mupa. [Ipu 3TOM Mephl MO HPEOJ0JICHUIO

O C H 0 B HURHOBBK —M atdH/@Nwil apAodpeTaroT YepThl CTAHOBJIEHHS TJIO-

GanbpHOTO 00IIECTBA, BO3POKAAIOIIETO HA TEXHOJIOTH-
YECKON OCHOBE YETBEPTOM MPOMBIIIIEHHON PEBOIIIO-
UM CPEIHEBEKOBBIE W TOTAIWTApHBIE HWHCTUTYLHO-
HaJIbHBIE MIPaKTHKH, a TaKxKe CO3Jal0T
MHCTUTYIIMOHAIBHBIE YCIOBHS Ul IIHPOKOMAcIITa0-
HOTO BHEJPCHMS HHHOBAIIMOHHBIX MEIUIWHCKHX M
IU(POBBIX TEXHOJOTWH, OTHOCAIIMXCSA K SAPY ILIe-
CTOTO TEXHOJIOTHYECKOTO YKJIa/a, YTO IO3BOJHT IIe-
peiiTu K HoBOMY (6-My) KOHAPATbEBCKOMY LIUKITY U HO-
BOMY CHCTEMHOMY LHUKJIy HAKOIUICHHS KaIlUTana.
VYcnoBuss Upe3BBIYAMHOIO MOJOXKEHUS TO3BOJISIOT
BHEAPSATh MEIUIIMHCKHME MHHOBAIIMH U OCYILIECTBIATH
WHCTUTYIMOHAIBHBIE TpaHCGOpPMANUK B NPUHYIH-
TEJIBHOM MOPSAKE, 4TO HE IPOCTO YCUIIMBAET HEPaBEeH-
CTBO B O0IIECTBE, HO M MPUBOJIUT K HAPYLICHHUIO IIpaB
YeJoBeKa M TpaKaHWHA W TOSIBICHUIO HOBBIX (opm
Cerperamuy.

B 2020 r. OOH omy6nukoBana JIOKyMeHT, B KOTO-
POM BBIPAKEHBI OIACEHHS, YTO MAaHAEMHUS MOXKET IO-
CIIyXXHTh TIPEIUIOTOM JUIS TIOAPHIBA IEMOKPATHYECKHX
MHCTUTYTOB, TIOJABJICHUS 3aKOHHOTO HMHAKOMBICIHS
WM BIIABIIUX B HEMUJIOCTB JTFOJIEH MM TPYIIII C TAJIEKO
UAYIIUMH MOCIEICTBUSIMHU, IIPU 3TOM BBICOKA BEpOSIT-
HOCTbH 3JI0yNOTPEOICHUH, TTOCKOJIBKY MEpBI, KOTOPBIE
ObLTH OIIpaB/IaHBI BO BPEMs UpE3BbIUATHON CHTYaINH,
MOTYT OCTaThCs B CHJIE U TIOCJIE OKOHYAHUS KpU3HUCa, a
MacIITaOHbIE YCHIIUS 110 YCTPAHEHUIO HEJIOCTOBEPHON
uH(pOpMaNMK UK Ae3WH(POPMAIIMU MOTYT MPUBECTH K
CO3HATENBHON WM HENPENHAMEPEHHOM LIEH3ype, N0-
peiBarouieit nosepue [17].

ITon BIMsSHUEM NPHUHUMAEMBIX [IPABUTEIHCTBAMA
OOJIBIIMHCTBA CTPaH MHpa Mep MO MPEOJOJIECHHIO CO-
BPEMEHHO! MaHAEMUN YCHJIMIIOCH COIHMaJIbHOE Hepa-
BEHCTBO, YTO MPOSBWJIOCH B Takux (opMax: pesKoe
YCHUJICHHE HEpaBEHCTBA MEX]Iy BJIACTBIO U Tpaxkaa-
HaMH B cdepe mpaB, 00s3aHHOCTEH U OTBETCTBEHHO-
CTH, CaMO CYIIECTBOBAaHME AEMOKpPAaTUM IOCTABICHO
TI0JT BOTIPOC; YCUJICHUE TUCTAHITUH MEX Ty OOTaTHIMH U
OCTaJbHOM YacThIO HACENEHUS, UYTO MPOSIBIAETCA yXKe
HE TOJIBKO B Pa3IMUYUAIX KauecTBa XKHM3HM, HO U B BO3-
MO>KHOCTSIX ITPOCTO BBDKUTH M BECTH HOPMAJIBHBIN 00-
pa3 XKU3HH, CTABIINI HEJOCTYIHBIM JUIS BCEX, KpOMeE
JIUTHI; POCT HEPABEHCTBA MEXKAY PAOOTHUKAMH BBICO-
KOKBJIM(HUIIMPOBAHHOTO YMCTBEHHOTO Tpy/a 1 paboT-
HUKaMH, HETIOCPEJCTBEHHO 3aHSITHIMHU B ITPOMBIIIUICH-
HocTH, cdepe yciyr, cenbckoM XossiictBe. Kpome
TOTO, MOSBUJINCH HOBbIe (POPMBI HEPAaBEHCTBA: Hepa-
BEHCTBO MEXy KHUTEISAMHU CTOJIUI] M PETHOHOB — XKH-
TENH CTOJMII OKA3aJIMCh B CAMBIX TSKEJNBIX YCIOBHSX
pPEeXKMMa «CaMOM3O0JIILINMY BCIIEACTBHE 0OO0JIEE BBICO-
KOTO YPOBHS pa3BUTHS LM(POBBIX TEXHOJOTHIT; 0CO-
OEHHO CHIJIBHO MPOSBHIIOCH BO3PACTHOE HEPABEHCTBO —
TIOXKHJIBIE JIFOJIM B HAaYaJle MaHIeMHUU ObUIN MTOJTHOCTHIO
JMIIEHBl BO3MOXHOCTH OBIBaTh Ha BO3AYXE, IOJIB30-
BaThCA TPAHCIIOPTOM, OOMIATHCS, TO €CTh OKa3aJIHCh
yIIEeMJICHBI B TIpaBax 4eloBeKa U TpakJaHuHa O0JIbIle
JPYTHX BO3DAacTHBIX KaTErOpHi; BO3HUKIIO HEPABCH-
CTBO MEXJy JIFOJbMH, CTPAJAIOLUINMH PA3INYHBIMU 3a-
0oJsIeBaHMSAMH — Ha HA49AJIbHOM 3Talle MaHJEMHUH CBEp-
HYTO OBUIO OKa3aHWE MEIUIMHCKMX YCIYT IS JIMII,
CTPAJAIOMINX TSKEIBIMH XPOHHYECKHMMH OOJIE3HAMH,
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(haKTUYECKH JICUMIIM TOJILKO OT KOPOHAaBUpYCa; BO3-
POCII0 TeHIepHOE HEPABEHCTBO — IIEPEBOJL ACTEH Ha JTU-
CTaHIIMOHHOE 00y4YEeHNE PE3KO yBEJINYNII Harpy3Ky Ma-
Tepell U B 3HAUUTENBHOIN Mepe MPEnsTCTBOBAN UX IIPO-
JOYKTUBHOMY Tpyay (Kak Ha pabouyux MecraX, Tak U
yIOaJeHHO); (OpMHUpYeTCsl HOBOE HarpaBjeHUE Hepa-
BEHCTBA — OMO3THUYECKOE, B YACTHOCTH B OTJIEIBHBIX
CMMU nosensroTes myOnMKalyy, NOCBSILEHHBIE Pa3in-
YHUAM B BOCIPUMMYHBOCTH Pa3HBIX AITHUYECKHUX TPy
K HOBOMY BUpYCY [4]. B nocnennee BpeMs akTyanusu-
pytoTcst GOpPMBI COIMATTFHOTO HEpaBEHCTBA, 00YCIOB-
JICHHBIE TJI00aNbHON KaMITaHWEH BaKIMHAIWH: MEX-
CTPaHOBOE U BHYTPUCTPAHOBOE HEPABEHCTBO BAKIIHU-
POBaHHBIX " HEBaKIIMHUPOBAHHBIX JIOJIEH;
WH()OPMAIMOHHOE HEPAaBEHCTBO KacaTelbHO IpoodieM
BaKI[MHAIIH.

B xanuTaniucTiueckoM 00IIeCTBE KJIACCOBOTO aH-
TaroHW3Ma M SKOHOMHYECKOTO HEPaBEHCTBA B YCIIO-
BHSIX KOMMEPIHAIN3AINN METUIMHBI, POCTa SKOHOMH-
YECKOM BJIACTU MEIUUMHCKUX KOPHOpauMi AOCTYI K
MEIUIMHCKUM yCITyraM SIBJISETCs HEPaBHBIM, YTO YCH-
JIUBAET collagbHOe HepaBeHCTBo. [1o MueHmo FO. Xa-
papH, pa3BUTHE TEXHOIOTHH OHOJIOTMYECKOTO YIydIIe-
HUSl 4YeJIOBEKa W Pa3BUTHE HCKYCCTBEHHOIO WHTEIN-
JIEKTa, KOTOPOE€, BO3MOXXHO, OyZeT O3HadaTh, YTO
OTPOMHOE YHCJIO JIF0JIEH pa3HBIX PO(decCHii TIOIpoCcTy
CTaHYT SKOHOMHMYECKH OECIOJIE3HBI, MOT'YT IPUBECTH K
Ppa3/IeNICHNIO YeJI0BEYECTBA Ha OYEeHb MaJICHbKHUH KJ1ace
CBEPXJIIOJICH M OTPOMHBIC HU3IITHE CJIOU «OECIIOIC3HBIX
moneiy [14].

ITo nporuo3am A. I'pununa u JI. I'pununa, B mpo-
I[ecce pacIpOCTPaHEHHS B INI00aTbHOM SKOHOMHKE IIIe-
CTOTO TEXHOJIOTHYECKOTO YKiIana OyJneT MpONCXOIUTh
IPpOPhIB B MECAUIUMHCKUX TEXHOJIOTUAX, CITOCOOHBIX
00BEIMHUTD BOKPYT ce0s psif APYTUX, KOTOPHIE B Iie-
oM coctaBaT kommuieke MAHBPUK (menuko-aamu-
THBHO-HaHO-010-POO0TO-UH(PO-KOTHUTUBHBIX)-TEXHO-
JIOTM{; MEIUIIMHA CTaHEeT BEIYLIMM CEKTOPOM B Ie-
CTOM TEXHOJIOTHYECKOM YyKJIaze, B Hee OymyT
HalpaBJIeHbl OTPOMHBIE SKOHOMHYECKHE M WHTEIUIEK-
TyanbHbIe pecypchl [5]. PasBepreiBanme ueTBepTOit
MIPOMBIIVICHHOW PEBOJIIOIMHK, KOTOpask Hayajach, 110
MmHeHuto K. [11Baba, Ha pyOeske HOBOTO THICSIUENIETHS U
onmpaercs Ha OUGPOBYIO peBomonunio [16], cozmaer
YCIIOBUSL ISl TIepexo/ia K IEeCTOMY KOH/IPATheBCKOMY
nukiTy. CorflacHO MepBoOi SMIMPHUECKON TPaBIIIEHO-
CTH B pa3BepTHIBAaHUH KOHJPATbEBCKUX IUKIIOB, «B Te-
YEHHUE NPUMEPHO JIBYX AECATUIIETHH IEpe]l HadajaoM
MOBBIIIATEFHON BOJIHBI OOJIBIIOTO IIMKIIA HAOIIOMa-
eTCsl OKUBJIEHHE B chepe TEXHHIECKUX M300pETeHHUH.
Ilepen HavanoM M B caMOM Hayalle MOBBIIIATENBHON
BOJIHBI HAOJIIOIaeTCsl IIMPOKOE MPUMEHEHUE OSTHUX
n300peTeHuii B chepe MPOMBIIIICHHON TPAKTHKH, CBS-
3aHHOE C PEOpraHU3alueld MPOU3BOJACTBEHHBIX OTHO-
wieauid» [7]. JI. Tpunun, A. I'punu [5, 6], JI. Hedbemos
[18] oTBOAAT MEAMIIMHCKUM TEXHOJOTHUSM BEIYLIYIO
pOJIb B Ppa3BEepPTHIBAHMU IIECTOr0 KOHJPATHEBCKOIO
nukia. OIHAKO TOJNBKO MPH YCIOBUHM MOCTPOCHHUS 00-
LIeCTBa, OPUCHTUPOBAHHOTO HA STraJMTapHBIC IIEHHO-
CTH, COBEPIIEHCTBOBAHWE MEIWIMHCKUX TEXHOJOTUH
MOXET TOCIY)KHTh [EJNsIM TOBBIIIEHHUS KauecTBa
JKU3HU BCEX WIEHOB 00IIecTBa.

YeTBepTasi IPOMBIIITICHHAs] PEBOJTIOLUS 00YCIIOB-
JMBAET POCT TEXHOJIOTHYECKOH Oe3pabOTHIIBL, YTO YCH-
JUBaeT COIMAJIbHOE HEpaBeHCTBO; MO MHeHHI0 K.
[I1Baba, «ceromHs T€, KOMY MOCYACTIMBHUIOCH TPYHO-
YCTPOUTHCS, SBJISIIOTCS JINOO BBICOKOKBATU(HUIIPO-
BaHHBIMH U BBICOKOOIUIAYMBAEMBIMH, JTHOO HU3KOKBA-
TUIMPOBAHHBIMU U HHU3KOOIUIAYMBacMbIMU» [15].
CoBpeMeHHas cHcTeMa KallUTaJIUCTUYECKOTO IMPOU3-
BOJICTBA, B KOTOPOH YK€ MPOM30ILIA IIU(PPOBAs PEBO-
JIIOIMSI, HE HY)XJAeTcs B TaKOM KOJIMYECTBE OTHOCH-
TEJILHO 3JJ0POBBIX U 00pa30BaHHBIX JIFOAEH, KaK BO Bpe-
MEHa WHAYCTPHAJIBHOTO KamuTalu3Ma. B ycioBusx
[IECTOr0 TEXHOJIOTHYECKOTO YKJIaAa sl BBITIOTHEHUS
OCHOBHOT'O 3aKOHAa KallMTaJIM3Ma — IPOU3BOCTBO IPH-
0aBOYHON CTOMMOCTH — OTPEOyeTCs BBICOKOIIPOU3BO-
JUTENIBHBIN TPY/ rOpa3io MEHBLIEr0 KOJMYECTBA 3aHA-
TBIX, Y€M B YCIOBHUSX IIATOTO TEXHOJOI'MYECKOTO
yKIlaZa M TATOTO KOHJPATbeBCKOro IMKma. Bcee
OoutbIIIe JIIO/ICH B CTpaHax, COCTABIISIONIMNX SIIPO KallH-
TaJIUCTHYECKOW MHP-CHCTEMBI, a TaKke B CTpaHax,
MIPUHAUISKAIINX K ee ToJynepudepun, B yCIOBHAX
pa3BepThIBaHUSA YETBEPTON NMPOMBIIIEHHOIN PEBOIIIO-
[IUH ¥ YCTAaHOBJICHUS JOMUHHPOBAHNUS IIECTOTO TEXHO-
JIOTMUYECKOTO YKJIaZia MOABEPratoTCsl PUCKY NPUHYIU-
TEJILHOTO 100 MaHUITYJIATUBHOTO UCKIIFOUCHUS U3 CH-
CTeMbl OOIECTBEHHOTO IPOM3BOJCTBA U PEAILHOMN
OOIIIECTBEHHON JKU3HM;, I HEUTpaIu3alld IPO-
TECTHOTO NOTEHIMAIa TaKKUX JIFOAEH MOTYT OBITH IpH-
MEHEHBI [IBE CTpaTeruu — 1) TpymoycTpoHCcTBO B BHP-
TyaJIbHOH 3KOHOMHKE U NOTPY)KEHHE B BUPTYaIbHYIO
JKHU3Hb, 2) TIPU3HAHKE HETPYAOCIIOCOOHBIMH, B YACTHO-
CTH XpPOHUYECKH OOJIbHBIMH, YTO BO3MOKHO B CHITy M€-
JUKAJIM3AIIH 0OIIEeCTBEHHOTO CO3HaHMsI, (DOPMHPOBa-
HUS TTALMEHTCKOTO CO3HAHMA y Bce OOJIBIIEro KoJmye-
cTBa Jonel. [ peanuzanuu nepBoil CTpaTeruu yxe
cerofHss (POPMHUPYIOTCS CEpbe3HbIE IMPEINOCHUIKH, B
yactHOCTH Facebook B 2021 r. 00baBMIIA O co31aHNU
¢onna XR Programs and Research Fund B pazmepe 50
MJIH.JIOJUT., KOTOpBIA Oyner ¢uHaHCHpOBaTh paspa-
00TKM B 00NacTH pacHIMPEHHOM peallbHOCTH M Me-
TaBCEJIEHHON — BUPTYAIbHOTO IPOCTPAHCTBA, BOCIPO-
W3BOJIIIETO pEabHBIM MHpP; B 3TOM BHPTYaJbHOM
MPOCTPaHCTBE MOJIB30BATENIM CMOTYT padoTarh, pas-
BIIEKATHCS, TBOPUTH, YIUTHCS, HOKYIATh TOBAPHI U T.11.,
HE3aBUCUMO OT (hu3mdeckoro mecromnonoxenus [10].
IIpumeHeHne BTOpPOM CTpaTerMu YBEIUYHUT PBIHOK
cObITa JUII MEIUIMHCKUX Kopropanuid. [lepBpM 3ta-
MIOM IIUPOKOTO BHEJIPEHHUS Ha MPAKTHUKE 3TOM cTpare-
THH MOXXET OBITh PEryisipHasl BBIIUIATA JIIOASIM, 100po-
BOJIHO JIMOO IPUHYAUTEIBHO IOJYYHBIIMM CTaTyC
XPOHUYECKH OOTBHBIX-HETPYIOCIOCOOHBIX, KOTOPBIX B
MeIMKaJIM3UpOBaHHOM obuiecTBe OyneT Bce Ooublie,
JETEPMUHNPOBAHHOTO UX COLMAIBHBIM PEUTHHIOM 0a-
30BOT'0 JI0X0JIa, YaCTh KOTOPOTO JI0JDKHA 0053aTeNIbHO
pacxo/oBaThC HAa MEIUKAMEHTBl M MEIULUHCKUE
yCIIyTH.

O/HUM 13 OCHOBHBIX IPOTHBOPEUHiA, 000CTpEHNE
KOTOPBIX TIPUBEJIO CETOHS KaNTAIHUCTHYECKYIO MUD-
cHcTeMy K Touke Ondypkaunuu, sBIsEeTCsl MPOTUBOPE-
YHe MEX/y HAKOIUICHHEM KalluTalla B OTPAcisiX 9KOHO-
MHUKH TSTOTO TEXHOJIOTMYECKOTO YKJIaJa M HaKoOILIe-
HHEM KaluTaja B OTPacisX IIECTOr0 TEXHOJIOTHYe-
CKOTO yKIIaa. CoBpeMeHHBIH KaIlMTaJIN3M
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(YHKIIMOHHMPYET KaK TI00anbHast MOJIUTUKO-IKOHOMH-
YyecKkasl CHCTeMa, KoIeOaHHsT KOTOPOH «...CTallkl Cero-
JIHS HaCTOJIbKO CHJIBHBIMH U OECKOHTPOJIBHBIMH, YTO
HUKTO yXe HE MOJKET CIpaBUThCS ¢ HUMI» [1]. B co-
CTOSTHMU OM(YPKALINH «...Y CHCTEMBI €CTh JIBa B3aHMO-
HCKITIOYAIONINX BapHaHTa BBHIXOJIa U3 KpU3Hca, U 00a,
10 CYIIECTBY, COBEPIICHHO PEabHBD», IIPH 3TOM «Te-
4yeHue OudypKalu XaoTHYHO, a TIOTOMY B 3TO BpeMsi
mo00e caMoe MaJEHBKOE SIBICHHE MOXET MMETh 3Ha-
YHUTENIbHBIE TIOCIECTBUSY. B TakiX yCIIOBUAX cucTEMa
NOJBEPKEHA CUIIBHON Ka4yKe, BpeMsi KOTOPOH SIBISIETCA
TIEPEXOHBIM TIEPHOJIOM, HCXOJ KOTOPOTO COBCEM HE
SICEH, HO PaHO WJIM MO3[HO 3TOT IIEPHUOJ| 3aKaHYHBa-
eTcsl, U JIFO/IM OKa3bIBAIOTCS B COBEPIICHHO HHOM MCTO-
puueckoii cucreme [3]. [IporHosupys, kakoi OyzieT ata
CHCTEMa, CIEAYET UCXOIUTh U3 TOTO, YTO yXe celdac
KalUTAINCTHI «...0CMAaTPUBAIOTCS B MIOMCKAX CEPbe3-
HBIX albTEPHATHUB, MPU KOTOPBIX OHM CMOTYT COXpa-
HUTbH CBOE IIPUBMJICTUPOBAHHOE TIOJIOKEHNE B CHCTEME
apyroro tumay [1].

ConnanpHOe HEpPaBEHCTBO SIBISIETCS OJHOM M3
KJTIOYEBBIX JCCTPYKIIHI COBPEMEHHO I100aTbHOM Ka-
MUTATACTUIECKOW CHCTEMBI, €ro pOCT BEAET K
000CTPEHHIO KIIACCOBBIX MPOTUBOPEYHH, YTO YCHIIH-
BaeT KoJieOaHWs 3TOH cucTeMbl. To, Kakod BapHaHT
pa3peleHns] KIacCOBBIX NPOTHBOPEUUM, a 3HAYUT U
po0JIeMbl COLMAIBHOTO HEpaBEeHCTBA OyleT BhIOpaH
TOCIIO/ICTBYIOIIIMM HBIHE KJIACCOM IIPH TOCTPOEHUH HO-
BOI 0OIIIECTBEHHOW CUCTEMBI, OIIPE/ICITUT CYIITHOCTh €€
TJIABHOTO SKOHOMHYECKOTO 3aKOHA, €€ OCHOBHBIE CYIII-
HOCTHbIE XapakTepucThku. Eciu Oyzner co3maHo Juc-
LUIUIMHAPHOE MPOCTPAHCTBO TOTAIBHOTO KOHTPOIS B
TIpezieNnax CTpaH sapa U Moyrnepudeprur COBpeMeHHON
KaIMUTATUCTUYECKON MHP-CHCTEMEBI, TO OHO Oyner Oa-
3UpOBAThCS HAa BBICOKOTEXHOJIOTHYHOM OOIIECTBEH-
HOM TPOM3BOJICTBE, COCTOSIIIIEM N3 YaCTUYHO OE3II0/1-
HBIX, YaCTUYHO MAJIOTIOJHBIX OTpPaciei, 9To 00ycio-
BUT 3HAYMUTENBHBIA POCT COLMAILHOTO HEPABEHCTBA; B
TakoM oOmecTBe chopMHpyeTcss YCTOWUYWBas eIlle
OouibIIas, Y4eM B COBPEMEHHOM OOIIECTBE, COLMaIbHAs
MIPONACTh MEXK/Y TOCIIOACTBYIOIUM KJIACCOM ¥ Hapo-
HBIMH MaccaMH. B ycloBHsSX COBpEeMEHHOW MaHIeMUH
MeJUIMHA NpOosiBUIIa cedsl Kak OJUH U3 Hanboiee dg-
(DEeKTUBHBIX WHCTPYMEHTOB COIMAIBLHOTO KOHTPOJIS U
YIIpaBJIEHUsI HAPOIHBIMH MAacCaMH, UMEIOIINI 3HaYH-
TEJIbHBI TOTEHIMAN AT MPUMEHEHUs B IIpoLecce
(dopMupoBaHUs TIOOATFHOW HEO(PEOTATHHON ITONH-
THUKO-9KOHOMHYECKOIl CHCTEMBI.

W Bamepcraiin Obin1 yOSKIEH, YTO «KAIATAIU-
CTUYCCKas MUBUIM3alUs NPUJCT K CBOEMY KOHIY, €€
ocobenHas (particular) mcTopmdeckas cHCTeMa Ipe-
KpaTUT CBOE CYIIECTBOBAHUEN; IIPU STOM MOXKHO JIIIb
B OOIINX YepTax «...HAMETUTh HECKOJIBKO BOSMOXKHBIX
AIBTEPHATUBHBIX ~ MCTOPUYECKHX  TPAEKTOPHH...»,
HanboJjiee BEPOATHBIMU CPENU KOTOPBIX SIBIISIOTCS TPU
conuanbHble (GOpMBI: Heodeo ami3M, IeMOKpaTHUe-
CKUil (hamm3M, AENEeHTPAIN30BaHHBIH BBICOKOATAJIH-
TapHBII BCeMUPHBIA Topsaok. Heodeomanmsm — Heara-
JIUTapHasl CHCTEMa, BOCIIPOM3BOAsIIAsl B ropasno 0o-
Jiee ypaBHOBEUICHHOW (popMe COOBITHS CMYTHOTO
BpeMeHH (IaplesuIIpU30BaHHbIE CYBEpPEHUTETHI, Oostee
aBTapKUYHbIE PEXHUMBI, JIOKAJIBHBIC HEPAPXHH),
BIIOJIHE cOYeTaeMast C COXpaHeHneM (HO, BEPOSITHO, HE

C TIPOJIOJDKEHHEM) OTHOCHUTEIIBHO BBICOKOTO YPOBHS
TEXHHUKH; JETUTUMHOCTh Heo(heoqaan3Ma, BO3ZMOXKHO,
Oynmer obecriedeHa BO3BpaTOM K BEpE B INPHUPOJIHBIC
nepapxun. JleMokpaTHdeckuili QammsMm — cucrema
KacTOIOA00HOTO0 JIeNIeHNsI MUpPa Ha JIBa CJIOs; BEPXHUU
cloit (BO3MOYKHO, MATasg 4acTh MHPOBOTO HACEICHUS)
Ha OCHOBE OOITHOCTH HWHTEPECOB, MOPOXKIAEMON 10-
CTYITHBIM TOJIBKO 3TOMY COLIMAIIEHOMY CJIOIO STaluTap-
HBIM PACIpeeICHUEM BBICOKOH CTETIEHH, MOXET OKa-
3aThCs CIIOCOOHBIM JiepikaTh octanbHbie 80 % B 10JI0-
JKEHUHU TIOJHOCTBI0 00€30pPYKEHHOTO TpPYISIMIETOCS
npoaerapuara. Mcxoas u3 1OCTUTHYTOTO YpOBHS T€X-
HAYECKUX 3HAHUW U MOJIUTHYECKON HCKYIIEHHOCTH,
JCLCHTPAIN30BaHHBIH BBICOKOSTAJIUTApHBIM BCEMHUP-
HBIN TIOPSZ0K JOCTHIKUM, HO BOBCE HE HEM30€XKEH, OH
HauboJee yromuyeH [2].

ITo muenuto U. BannepcraiiHa, MUp NOTPY3HIICS B
Xaoc Ha OnKaiiime 1BaaaTh — COPOK JIET, COBPEMEH-
Hasi MHP-CHCTEMa IIepEeKUBAET CTPYKTYPHBIH KpHU3HC,
OHa HEXHU3HECTIOCOOHA, HAXOUTCS B TOUKe OudypKa-
LIUH, TO €CTh B CUTYyalluH, KOTJa U3 UMEIOIIErocst KpH-
3Hca CYIIECTBYET J[Ba albTEpPHATUBHBIX BBIXOJA, MO3-
BOJIIIOIIMX CO3JaTh HOBYIO CTaOMJIBHYIO MHPOCH-
cTeMy, KoTopas Oyger WJIM  BOCIIPOU3BOAUTH
HEKOTOpbIe 0a30BBIE 0COOEHHOCTH CYIIECTBYIOIIECH CH-
CTEMBI, IIPH 3TOM He OyAeT KalHuTaJHuCTHYECKOH, 01-
HAKO OCTAaHETCS CUCTEMOW MepapXHU U 3KCIUTyaTallly,
WINA CTAaHET OTHOCHUTEJIFHO JJEMOKPAaTHYEeCKON U OTHO-
cutenbHO 3ranuTtapHoit [1]. To ecTs, «cTpos cucteMy
(mmm cucTeMbl), KOTOopasi HacJIeAyeT Hamel CyliecTBy-
OLIeH MUPOCUCTEME, TPUIETCSI CENIAaTh BBIOOP MEXIY
HepapXUIecKoil cUCTeMoil, Tae Omara W HpUBHIICTHN
KaXJIbI Oy/IeT ITOJTydaTh COTIIACHO CBOEMY MECTY B CH-
cTeMe, Kak Obl 3TO MECTO €My He JOCTaJIoCh, IyCTh
Jaxe OrIarogapst XOpOoLIMM CIIOCOOHOCTSIM, M OTHOCH-
TEJIHO JIEMOKPAaTUYHOW CHUCTEMOii, rae OymeT cymie-
CTBOBATh OTHOCHUTEIHHOE PaBEHCTBOY [3].

O. ®poMM NOHUMAJl PABEHCTBO C TOUKU 3PEHUS
TYMaHUCTUYECKOM TPaIUIMU: «...BCE MBI PABHBI B TOM
CMBICIIE, YTO KaKIbIH YeJIOBEK — IIeJb cama 1o cede 1
HE JOJDKEH OBITh CPEACTBOM JUIS JOCTHIKCHUS UbHX-
6o neneil. PaBeHCTBO — 3TO ycioBuUe, YTOOBI YeOBEK
He OBUI CPEeNICTBOM, a IETIbIO caM 110 cede, HE3aBHCHMO
OT BO3pAacTa, IBeTa KOXH, rmonay [11]. PaBeHcTBO — 3TO
YCIIOBHE JUISl TOTO, YTOOBI 0CO3HAHHO M TBOPUECKH HC-
MI0JIb30BaTh COLMATIBHOE BPEMS CBOCH >KH3HH, PABCH-
CTBO — 3TO HE OIMHAKOBOCTb, @ TApMOHIYHOE EJMHCTBO
MHOroo0pa3us B OOILECTBE, MCIOJB3YIOUIEM KOH-
CTPYKTHBHBIE CIIOCOOBI Pa3pelIeHUs] aHTarOHUCTHYE-
CKUX IPOTHUBOPEYHH, PABEHCTBO — 3TO UCKYCCTBO KOJI-
JIEKTUBHBIX 'YMaHHBIX IE€HCTBUH.

Konnenuus pasenctBa, o MHeHuro WM. Bamnep-
CTaifHa, He MPOTUBOPEYNT KOHIIEIIINH CBOOOIBI: «KOH-
LIENIUI0 PaBEHCTBA YacTO MPENOJHOCAT KaK MPOTUBO-
pevanyro KOHIIETIIHA CBOOOIbI, 0COOCHHO €CIIA Pedb
nAeT 00 OTHOCHTEIIFHOM PAaBEHCTBE JOCTYIIA K MATEPH-
alnbHBIM OnaraMm. A B JIEHCTBUTENILHOCTH 3TO MPOCTO
Jpyras CTOpOHA TOH e MEJAJH. ...TOJIBKO PABHBIE CO-
UAJIBHO U YKOHOMHYECKH MOTYT OBITh PaBHBIMH I10-
muTHaIeckm» [3].

PaBencTBO mrozell, moHUMaeMoe Kak paBEHCTBO,
MOPOXKAaeMOe UX MPUHAAICKHOCTBIO K OHOIIOTHYe-
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ckomy poay Homo (stroan) Buaa sapiens (YeoBeK pa-
3YMHBIH), €CTECTBEHHO M TYMaHHO; PaBESHCTBO H CBO-
00/1a B3aMOCBsI3aHbl, B yacTHOCTH, @. Dykysama cun-
TaeT, 9YTO «PaBEHCTBO B CBOOOIE MOKET CYIIECTBOBATh
TOJIBKO ITOTOMY, YTO CYIIIECTBYET ECTECTBEHHOE PAaBEH-
CTBO JIIOJIEH; UITH, eI repedpa3upoBath Oosee MO3u-
THUBHO, (PaKT €CTECTBEHHOT'O PaBEHCTBA TPEOYeT paBeH-
CTBa MOJIUTUYECKHX TpaBy [13].

Eme au omHa u3 ucropudeckux Ghopm odmecTBa
HE BOIUIOTWJIA B KU3Hb B TIOJIHOM Mepe MPHUHIUIIBI Pa-
BEHCTBA U CBOOOBI. B cOBpeMEHHBIX yCIOBUSX, KOT/Ia
MPOUCXOAUT MUGDOJIOTH3AIMS MBIIUICHUS W apXau3a-
LUsl KalUTalu3Ma BO3HUKAET BCE OOJIbILE MPEAOCHI-
JIOK JUTS YCTaHOBJICHUS HOBOW (POPMEI KECTKO Hepap-
XMYECKOTO OO0IIEeCTBA, YCTOMYHUBOCTH KOTOPOro OymeT
rapaHTHPOBaHA COBEPIICHHBIMI TEXHOJOTHSIMHU COIIH-
AIBHOTO KOHTPOJISI TOCIOJCTBYIOIIET0 Kiacca Haj
HapOAHBIMH MaccaMH U (OpPMHUpPOBAHHEM HOBOM roc-
ITOJICTBYIOIICH IICEBAOPETUTHO3HOMN MICONOTHH, 6a30-
BBIMU KOMIIOHEHTAMU KOTOPOM MOKET CTaTh CaKpasu-
3anus MEAUIUHBI U CAHUTAPHOW MUCIUATUTHHBL, SKOJIO-
THYECKUX TMpoOJeM, aHMMaiu3alnus 4YejoBeKa |
ryMaHHW3alus >KUBOTHBIX. [lomumHeHMe OOIIeCTBEH-
HOTO CO3HAHUS UICOJI0THH, HAIIPaBJIEHHOH Ha Jeryma-
HU3AIUI0 HAPOJTHBIX Macc MyTeM MX TPaHCTyMaHH3a-
LUK, aHUMAaJIM3allK, MTPUMEHEHHs JII00oro crocoba
pa3pylIeHusl LEIOCTHOCTH OHMOCOIMAILHOM CYLIHOCTH
YeNoBeKa, KaK HUKOTAa HEOOXOIMMO TOCIIOJCTBYIO-
LIeMy KJIacCy B COBPEMEHHBIX YCIOBUSIX OMypKauuu
1 B OyIymieM Ajs COXpaHEHHs SKOHOMHYECKOW H TO-
JUTHYECKOU Biactu. ClietyeT MOMHUTb, YTO «MBICIIH
TOCIOJICTBYIOIIETO KJIacca SBIAIOTCS B KAKIYIO AIIOXY
TFOCIOACTBYIOIIMMH MBICISIMUY [9].

10. Xapapu cuntaeT BO3MOKHBIM C YI€TOM OBICT-
poro pa3BUTHS OHWOTEXHOJOTHH W OHOMH)KECHEPHH
TpaHCPOpPMAIMIO HKOHOMHYECKOTO HEPaBEHCTBA B
o6uoaornueckoe. borareie cion o0IecTBa, UMesT BO3-
MOXKHOCTh INIPUMEHSTh K cebe crocoObl Ouosiornye-
CKOTO YIIy4IIeHHs 4elloBeKa (M3MEHEHHE OHOoIoTHYe-
CKOIl CTPYKTypBl IlyTeM BHeceHus koppekTtus B JJHK
WM COEAMHEHNE OPraHNYeCKIX U HEOPraHMYECKUX Ya-
CTeii), MOTYT CTaTh B MPSIMOM CMBICIIC JTYYIIE OCTANb-
HBIX: 00pecTH OoJiee pa3BUTHIH yM, OoJiee KpEeTKoe 3110~
POBBE H OOJBIIYIO MPOJIOIDKUTEIBHOCTD KU3HU. B Ta-
KHX YCIIOBHUSX YCHJIUBAIOTCS apryMEHTHI B IIOJIB3Y
Mepefaydl BIIACTH TaKOMY «YIYYIICHHOMY» KJIaccy
[14]. A cuna 310t BiacTé OymeT ONPENENATHCS Mac-
H_ITa6aMI/I JACTYMaHH3alu HapOAHbIX MaCC U CTCTICHBIO
JOCTUTAaeMOTO C TOMOINBIO TEXHOJIOTHI COBEpIICH-
CTBOBAHHUA 4YCJIOBCKaA (1)I/13PI‘IeCKOFO N UHTCIJUICKTYaJIb-
HOTO MTPEBOCXOJICTBA AIIHUT.

Hcxonas U3 yCKOPEHHUs U pocTa MacTaboB COBpe-
MEHHBIX TIPOIIECCOB MEIUKATN3AINHA OOIIECTBa U pa3-
BUTHS LU(POBBIX TEXHOJOIHH COLMAIBHOIO KOH-
TPOJIS, a TaKkKe (HOPMUPOBAHMS WHCTUTYLIMOHAIBHBIX
MPAaKTUK WX TMPUMCHEHUS U JOCTUTHYTBHIX YCIIEXOB B
MOJITOTOBKE OOIIECTBEHHOTO CO3HAHUSI K WX IIUPO-
KOMY BHEIPEHHIO, OJTHIUM M3 CIICHAPHEB MOCTPOCHUS
HOBOM MUP-CHCTEMBI, TAPaHTHPYIOLIEH COBPEMEHHOMY
TOCIOJCTBYIOIIEMY KJIacCy NPUBHWIETHPOBAHHOE IIO-
JIO)KEHHUE B 00IIECTBE, MOKET OBITh ITOCTUEIIOBEYECKOE
HeodeoaaabHOE 00IIECTBO.

O®. OykysaMa, pa3MbIILIAL O IIEPCIEKTUBAX MOCT-
YEJI0BEYECKOT0 MHPA, IPEANOaraeT ABe €ro BO3MOX-
HBIE (POPMBI: «...MHp, TJI€ yTpaueHo Oyner irobdoe Io-
HATHE «OOIIEYEI0BEYECKOro», MOTOMY 4TO MBI Hepe-
MeEIaeM TeHbl YeJIOBEKAa C I'€HAMH CTOJIbKUX BHIOB,
YTO YK€ HC 6y}1€M SICHO IIOHHUMATh, YTO K€ TAKOC 4C-
JIOBEK» MO0 «...MsTKas THPAHUs BPOJE ONHCAaHHON B
«/luBHOM HOBOM MHpe»...». [Ipu 3TOM «...nmocTyeno-
BEUYECKHH MHP MOXKET OKa3aTbCsl Kyzaa Ooiee mepap-
XUYHBIM M KOHKYPEHTHBIM, Y€M Halll CErOAHSIIHIHN, a
ITOTOMY TIOJTHBIM COIIMATBHBIX KOH(IUKTOBY [13].

Heodeonannam Moxer crate HOBOH (opmoi
MUP-CHUCTEMBI, B KOTOPOI NPEACTaBUTEISAM HbIHEIII-
HET0 TOCIIOJICTBYIOIIETO Kilacca yAacTcsi COXpaHUTh U
nepenarb CBOUM ITOTOMKaM SKOHOMHYECKYIO M TMOJIH-
THYECKYIO BIIACTh, FAPAHTHPYIONIYIO UM IIPUBUIICTHPO-
BaHHOE I0JIOXKEHHE B obmecTBe. /IBa mpouecca — rio-
6anmpHas nudpoBuzalys (ocHoBa rirobamm3anuu 4.0) u
MEAMKaIN3alns BEAyT K IIOCTPOCHMIO TJI00aNbHOM
Heo(eoAaNbHON CUCTEMBI, COCTOSIIEH U3 BBICOKOPA3-
BUTHIX QHKJIABOB M M30JIMPOBAHHBIX TEPPUTOPHIH, KO-
TOpble O00pedYeHbl Ha COLHMAIbHO-IKOHOMHUYECKOE U
TEXHOJIOTHYECKOE OTCTaBaHWE. Pa3BopaumBaromascs
Ha OCHOBE HMHTEpHETH3alMH W LU(PPOBH3ALUH BCEX
ctep oOmecTBeHHON XKU3HH, TIIo0anu3anus 4.0 mpuBo-
JWT K TIOJISIpU3aly ¥ (PparMeHTalMy KaluTaIucTHye-
CKOW MHP-CHCTEMBI, YTO OOYCJIOBJIMBAET apXau3aluio
KalMTanM3Ma ¥ BHeJpeHne Heo(eoJalbHbIX HHCTHTY-
[MOHAJBHBIX TPaKTUK. Meaukain3amust oOIiecTBeH-
HOTO CO3HAHWS CTajla OJHUM W3 Hamboiee FPpPeKTHB-
HBIX METOJOB COLMAIBHOTO KOHTPOJIS, YTO C 0CO00H
CWJIOW MPOSIBUWIOCH B YCJIOBHUSIX COBPEMEHHOM IaHze-
MHUH: IMEHHO MEJUKAIN3aIHs 00IIeCTBEHHOTO CO3Ha-
HUSI CO3/Iajia OaronpHUsITHBIE YCIOBHSI ISl IOJITOCPOU-
HOTO NPUMEHEHHS MOJUTHKO-MEIUIINHCKON CHCTEMBI
KapaHTHHa. ECiii rocno/ICTBYIOIIUI KI1ace ¢ IIOMOIIBIO
rnob6ansHEIX CMU npo10KAT YIIPaBIsATH OOIMIECTBEH-
HBIM CO3HaHueM, GpopMHUpysl atMoc(epy cTpaxa, Oec-
IMOMOIIMHOCTH, TIOKOPHOCTU U «OXOThI HA BEAbM), UTO
HAITOJIHSET HEKUM PENIMTHO3HO-MHUCTHYECKHUM CMBIC-
JIOM COBPEMEHHYIO MaHJIEMHUIO, TO BIIOJIHE PEaUCTHY-
HBIM CTaHOBHTCS (POPMHPOBAHNE M PACTIPOCTPAHCHHE
B Macmrabax (opMHPYeMOTo B pa3BHTHIX CTpaHax
JMCHUITIIMHAPHOTO IPOCTPAHCTBA, a BIIOCJIEACTBUU U B
rJI00aIbHBIX MacIITa0ax TOTATUTAPHON ITOJIUTHKO-Me-
IUAIIMHCKOM CHCTEMBI, H3TOHSIOIEH U3 0O0IIecTBa
OTIpeJieTICHHBIE KaTerOpUH HaCeIEHHs, IIPOTHBOCTOS-
[IMe MPUHYIUTEIHON HH(POBU3AIMH U MEIUKATN3a-
UM OOIECTBEHHON JKU3HH, a TAKXKE TPAHCTYMaHUCTH-
YEeCKUM MpeoOpa3oBaHusM, Kak H3roHsu B CpeiHeBe-
KOBBE MIPOKAKECHHBIX.

VIMeHHO Takasi MOJMTUKO-MEIUIMHCKAsT CHCTEMa
HCKITIOUeHMs (cucTeMa peauruo3noro tuma) [12] cmo-
coOHa o0ecneyuTh Iepexo] K BBICOKOTEXHOJOTHY-
HOMY Heo(eomaTbHOMYy OOIIECTBY, B KOTOPOM KECT-
Kasg coUuanbHas HWepapxus, a, CJICJOBaTelbHO, M
HEIpPEeoI0JMMOE COLMAaIbHOE HEPABEHCTBO CTAHYT 00-
LICTIPU3HAHHBIMI KOMIIOHEHTaMH YCTOHYHMBOCTH 00-
IIECTBEHHOTO OBITHS, OyAyT Yy3aKOHEHBI, HOIKpEI-
JeHbl TPUMEHEHHUEM TPAHCTYMAHUCTHYECKUX MEIH-
LIMHCKUX TEXHOJIOTHH.
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BoiBoAgb n
BUTHH KallUTaJIMUCTHYECKOH MUP-CUCTEMBI TEPUOHYC-
CKHM HACTYIAEeT 3Tall BEJIMKHUX TpaHchopMmanuii, koraa
MIPOMCXOANT Pa3pelICHUE €€ OOOCTPUBIINXCS BHYT-
PEHHUX NIPOTHBOPEUUI TAKMM 00pa3oM, KOTOPBIi 103-
BOJISIET Pa3BUBATHCS KATUTAIM3MY B HOBOH TpaHchop-
MHpPOBaHHOH (hopMe, HO HE M3MEHSIET €ro OCHOBHOH
SKOHOMMYECKHH 3aKOH. B pesynbrare IUKIMYECKHX
TEXHUKO-TEXHOJIOTHIECKUX, COLUAIbHO-IKOHOMHYE-
CKUX, HHCTHTYIIHOHAJIbHBIX, [€OIIOJINTHYECKUX TPaHC-
(opmanmii ycraHaBINBACTCS HOBBIA TEXHOJIOTHIECKHH
YKJ1aJl, YKOPEHSFOTCSI COOTBETCTBYIOIINE EMY HHCTHTY-
[IMOHAJIbHBIE MPaKTUKKU obecriedeHus OecrepeOoiHo-
CcTH OOIIECTBEHHOTO BOCIPOW3BOJICTBA M OOIIME MH-
CTUTYHUOHAJIbHBIC TPAKTUKU 061LleCTBeHHOl71 JKHU3HU
Ha HAlMOHAJIBHOM YPOBHE, a TaK)K€ HHCTHTYIIHOHAIb-
HBIE MPAKTHKHA MEKIYHAPOIHOTO B3aMMOJCHCTBUS, U
KaK UTOT TpaHC(POPMHUPYETCs OOIMECTBEHHOE CO3HAHHE
U coLMalIbHAsi KOMITIOHEHTA YeJI0BeKa Kak OMOCOIUab-
HOTO CyIIecTBa. B cBOeM LIMKIMYECKOM Pa3BUTHH CO-
BpEMEHHasi MUP-CHUCTEMa TPUOIM3HUIIach K IIEpHOTY Be-
JTMKUX TpaHcopmarmii: B 2020-2050 — e roxsl mpo-
N30MIET pa3BepThIBaHME TeX (a3 JONTOCPOYHBIX
COLMAIBHO-9KOHOMHUYECKHX IUKJIOB (IIOBBIIIATENbHAS
BOJIHA HIECTOTO KOHJPAaThEBCKOTO IHKIA, (a3a «Mak-
pOpELICHHE» COBPEMEHHOTO [UIMHHOTO IMKJIa MHPO-
BOIi MOJMTUKH, HAYaJIO MaTepualibHO# (a3l cucrem-
HOTO IMKJa HAaKOIUICHHs KaluTaja, CIEIyIOIIero 3a
aMEpHUKaHCKHUM, Mepexo]] K MepUoIy TPUALATHICTHHX
MHPOBBIX BOIH, HI'PAIOIIHX KIIFOUEBYIO POJIb B Pa3BEp-
THIBAHUHM «LUKJIOB TEreMOHHMH»), B XOJI€ KOTOPBIX
TpaHC(HOPMHUPYIOTCA TEXHUKO-TEXHOJIOTHYECKAs, CO-
IUaJIbHO-9KOHOMHUYECKAsl, MHCTHTYIIMOHAJIbHAS KOM-
ITIOHCHTBI O6H_ICCTBGHHOFO 6BITI/I$[, a TaKiKE€ MMPOUCXo AT
rirybokue TpaHcopManuy TEONMOIUTHIECKOH CH-
CTeMBI (B YaCTHOCTH, CMEHA €€ IereéMoHa), YTO B COBO-
KYTHOCTH CHOCOOHO TpHBecTH B cepenuHe XXI B.
CKauKkoOoOpa3HOil TpaHCOpMaLMU KalUTaIHCTHYE-
cKO#l (popMBbI 00IIIECTBA B HEKYIO HOBYIO (hopMy 0OI1IIe-
CTBEHHOH KM3HU. DTH TpaHC(HOPMALIMH MOTYT IIPHBE-
CTH, B OTJINYHUE OT NPEIBIAYLINX TPaHCHOPMATUOHHBIX
9TaloOB B Pa3BUTUU KAIUTAIMCTUYECKOW MHUP-CH-
CTEMBI, K M3MEHEHHUIO HE TOJBKO COIMAIbHOM, HO U
OMOJIOTHYECKO TPHUPOIBI YelloBeKa, K (POpMHPOBa-
HUIO HOBOTO TTIOCTYEIOBEYECKOTO BU/Ia Pa3yMHBIX OMO-
COLMANIBHBIX CYIIECTB, TO3TOMY, €CIIH COBPEMEHHOMY
YeJI0BEYECTBY BaXKHO HE JIONMYCTUTh YHUUTOKEHHUE T10-
HATHS «OO0ILEYeNIOBEYECKOro», CIEAYeT IIOMHUTD, YTO
«UCTHHHAS CBOOOJIAa 03HAYAET CBOOOY MOTUTHICCKOI
0OIIECTBEHHOCTH 3alllMIIaTh [IEHHOCTH, KOTOpbIEe ei
BCEro JOPOXKe, © UMEHHO 3TOW CBOOOJO0I MBI JOIKHBI
BOCIIOJIb30BaThCS CETOJIHS 10 OTHOIICHHIO K OHOTEX-
HOJIOTHYECKOH peBomronnu» [13] u K JOOBIM TOIIBIT-
KaM TOCHOCTBYIOIIETO KJIacca YyCTaHOBUTH elle Ooee
KECTKUH KOHTPOJIb HaJl HAPOJHBIMU MacCaMH, UCIIOIIb-
3ysl MEIMIIMHY B KaU4eCTBE €0 HHCTPYMEHTA.

[ITecToil KOHIPATHEBCKUI LMKII CTAHET KIIKOYe-
BBIM JUTS PEIICHNUS JalbHEHIIEeH cyqp0bl KaNTaIHCTH-
YECKOW MHUP-CHCTEMBI — OHA JIOJDKHA JIOKa3aTh CBOIO
CIOCOOHOCTh BO3POXKAAThCsl HA OCHOBE BHYTPEHHETO
LUKJINYECKOT0 MEXaHW3Ma pa3pelIeHHs MPOTHBOpE-
YUl  KalHUTATMCTHYECKOTO BOCIPOM3BOJACTBA  WIIU
COWTH C UCTOPHUYECKOM apeHBbl, YCTYIHB MECTO HOBOH

np eBoMKOu¥CcEeMIpa-.

dbopMe OOIIECTBEHHOTO OBITHS, KOTOpas MOXKET
ocTaThCs MO0 (POpPMOI OOIIECTBEHHOTO OBITHS JIFO-
Jedl, u Toraa mpoblieMa COLMATBHOTO HEpPaBEHCTBA
OCTaHETCsI OJJHOM M3 KIIFOYEBBIX OOIECTBEHHBIX IPO-
61eM (0coOEHHO B yCIIOBHSIX Heo(eoaalbHOro 0o01Ie-
CTBa), TMOO CTaTh MOCTYEIIOBEYECKON — B TAKOM CIIydae
00IIEeCTBO BBIAIET 32 MIPEENBI YETOBEYECKOT0, TO ECTh
npoOeMbl paBeHCTBA U CBOOOBI YTPATST 0OIIeUeso-
BEYECKOE M3MEpPECHHE.
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PROPERTY TAXES: REGIONAL FEATURES
Starkova O.

Perm state agrarian and technological University. D.N. Pryanishnikova,
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AHHOTaUuunA

B craTtbe paccMaTpuBacTCs poJib UMYHICCTBCHHBIX HAJIOT'OB B (I)OpMI/IpOBaHI/II/I JA0XO040B PErUHOHAJIBHBIX U
MECCTHBIX 6}OIl)KeTOB Ha MpumMepe HepMCKOl"O Kpas. C,uenaH BBIBOJl O COKpAIlI€HUN KOJIMYCCTBO HAJIOTOIIATCIIb-
IIMKOB HAJIOTa HA UMYILECTBO OpPraHU3alyi U YBEIMUYEHUU CPEIHETr0J0BOM CTOMMOCTH uMyllecTBa. [IpoBenen
aHaJIn3 UCUYUCIICHUA U YIUIAThI HAJIora Ha UMYIIIECTBO (l)I/I3I/I‘IeCKI/IX JIUII. Cﬂej‘[aHH BBIBO/JIbI O pa3Mepe NMpecaocTaB-
JIAEMBIX HAJIOTOBBIX JIBI'OT. HpOBC,Z[eH aHaJIN3 CTPYKTYPHI 3aJ0JDKEHHOCTH 110 UMYIIECTBEHHBIM HaJIOT'aM.

Abstract

The article examines the role of property taxes in the formation of revenues of regional and local budgets on
the example of the Perm Territory. The conclusion is made about the reduction in the number of taxpayers of the
tax on the property of organizations and the increase in the average annual value of the property. The analysis of
the calculation and payment of property tax for individuals is carried out. Conclusions are drawn about the amount

of tax benefits provided. The analysis of the structure of property taxes debt has been carried out.
Knwo4yeBble pﬁ“]ﬂ)%]&»le HaJIOTH, MECTHBIC HAJIOTHW, HAJIOTOBBIC JIBI'OTHI, HAJOTI'OIIATCIBIIUK,

HaJioroBas 6a3a, HCIOUMKaA.

Keywords: regional taxes, local taxes, tax incentives, taxpayer, tax base, arrears.

B ycinoBuAX naHAeMHH Ha TOCYIapCTBEHHBIN
OFOIDKET JIOXKATCS JOTIOHUTEIHHBIC PACXOIBI, CBA3aH-
HBIC ¢ (PMHAHCHUPOBAHUEM CHUCTEMBI 3/IPABOOXPAHCHUS,
1 TOXOJ0B HaceIeHMs o Iep kKo ou3Heca. Poct pac-
XOJIOB TpeOyeT YBEIWYCHHUS MNOXOMHOM dYacTH Oron-
kKeTta, KOTopasi B OCHOBHOM (hopMHUpYyeTCs 3a cyeT 00s1-
3aTeNbHBIX IUIaTeXeH, MOCTYMaIUX OT HaJOTOBOU
cuctemsl. barpakosa JI.I'. u Kanbcun A.Y. noHuMaior
HaJIOrOBYIO CHCTEMY B Y3KOM CMBICJIE CJIOBA, KAK COBO-
KYITHOCTh HAJIOTOB, COOPOB, OIIUIMH U APYTHX 0053a-
TEJBHBIX IJIATEKEN, B3bIMAEMbIX B YCTAHOBJICHHOM 3a-
KOHOM mnopsake. OpraHu3allMOHHBIMU MPUHIUIIAMU
HaJIOroBOM cuctembl Poccuu SIBISIOTCS CIELYHOIIME
MIPUHIUTIBI STUHCTBA, CTAOMIBHOCTH, BEPXOBCHCTBA
(enepanbHBIX HAJIOTOB, COOTHOIIEHHE MPSMBIX U KOC-
BEHHBIX HAJIOTOB, COuYeTaHWEe (DemepalbHBIX, PETHO-
HaJbHBIX U MECTHBIX HAJIOTOB, IIMPOKOE HMCIIOJIb30Ba-
HUE HAJIOTOBBIX JBIOT, THOKOCTB, TPO3PAYHOCTH U IIPO-
cTaTta HaJOTOBOW CHCTEMBI, €IHMHOOOpasue s BCEX
HaJIOTOIIATeNbIUKOB [2, ¢.36-44]. Hanoromas cu-
cTeMa BBITIOJHACT s QYHKIHN: (QUCKAIBHYIO, PETy-
JUPYIOLIYI0 U CTUMynupyroulyto. CTuMmyaupyromas
(YHKIUS COCTOUT B UCTIOIE30BAHIH HAJIOTOBBIX JIBTOT,
00eCIICUNBAIONINX BHEPEHUE JIOCTHKCHUI HaydHO-
TEXHUYECKOI'0 IIpOorpecca U yBeJIMYEHUE WHBECTULIUH.

HanoroBsle JBrOTHI - 3TO MPENOCTaBICHUE MpPEUMY-
IIECTB OTACTBHBIM KaTeTOPHSIM HaJOTOTUIATEIIBITUKOB
MO0 CPaBHEHUIO C JPYIrMMM HAJIOTOIUIATENbIIUKAMU, B
TOM YHCIIE U TIOJTHOE 0CBOOOKICHNE OT YIIJIaThl Hajlo-
roB. OQQEKTUBHOCTh HCIOJIb30BaHUSI HAIOTOBBIX
JBFOT MOXHO PaccCMaTpUBaTh C TPEX MO3ULHUIL: OrOa-
JKETHOH — BITUSHUE HA JOXOMBI OFO[DKeTa; IKOHOMHYE-
CKO}l —BNMSHUE HA PE3YNIBTATHI AEATEIBHOCTH HAJIOTO-
IJIATETBITUKOB; COIMABHON —CO37aHne OJIarOTpHUsIT-
HBIX YCIIOBHH Pa3BUTHSI COLIMAIBEHON HHPPACTPYKTYPHI
u Ou3Heca, TIOBBIIIICHUE YPOBHS KU3HHU HACEICHU [3,
c.139-149]. B Poccuiickoit @exnepanuu, B COOTBET-
CTBUM C HAIMYMEM TPEX YpPOBHEH OIOMKETHOU CH-
CTEMBI, BBIIENAIOT (efepanbHble, PETHOHAIBHBIC U
MecTHbIe Hasord. Hamoroseie 1oxoapl cyobekToB PO
(hopMHUpYIOTCS 32 CYET PETHOHANBHBIX HAJIOTOB U OT-
YHUCIIEHNH OT (efiepasibHBIX HAIOTOB. PernoHaibHbIe
HaJIOTH aKKyMYJIUPYIOTCS B OroKeTax cyobekToB PD
W WCHOJIB3YIOTCS JUISl BHITOJIHEHUS! (DYHKIMH, BO3JIO-
JKCHHBIX Ha JaHHbIe OIO/DKETHI: KOMIIJIEKCHOE Pa3BH-
THE PETHOHOB, MOIACPKaHUE MPOTIOPITHA MEXTy TIPO-
W3BOJICTBEHHOHM M HENPOU3BOJCTBEHHOW cdepamu [1,
¢.67-70]. CoOcTBEHHBIE HAIOTH PETHOHOB —3TO HAJIOT
Ha UMYIIECTBO OpPTaHHU3allH, TPAHCIIOPTHBIA HAJIOT U
HaJIOT Ha WTOpHBIN Om3Hec. Hambompiiee 3HaueHme
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HMeeT HaJIol Ha MMYIIECTBO OpTaHU3alui, HCUHCIIe-
HHUE U yIiaTa KoToporo coBepuieHcTByeTcs. Tak ¢ 1.01
2019 ronma u3 oObekTa HAJIOTOOOIOKEHHS JAHHBIM
HaJIOTOM HCKIIIOYEHO JBIKMMOE MMYIECTBO HE 3aBH-
CUMO OT aMOPTU3ALUOHHON TPYNIBI, YTO IO MHEHHUIO
Pyxunoit C.H., ctumynupyeT BHEApEHHE TPOTPECCUB-
HBIX TEXHOJIOTHH ¥ SBISIETCSI MEPOH CHIDKEHHUS HAJIO-
roBoil Harpy3ku [4, c.76-84]. MecTHbIe OIOKETHI pac-
MOJIarafoT ABYMs HaJOTaMH: HAJIOTOM Ha MMYILECTBO
(u3MYeCKUX JIMI] U HAJIOTOM Ha 3emito. Takum obpa-
30M, UMYILIECTBEHHBIC HAJIOTH BBIMOIHSIOT (DHCKAIb-
HyI0 (QyHKIHIO, GOpMHPYS TOXOIbI PETrHOHAIBHBIX U

MECTHBIX 6IOI[)KCTOB. PaCCMOTpI/IM POJIb JaHHBIX HAJIO-
TOB B KOHCOJHMIMPOBAaHHOM Oromkere Ilepmckoro
kpast. 3a 11 mecsueB 2019 roga Gromker Ilepmckoro
Kaps mo goxoiaMm Obi1 mcmoimHeH Ha 90,1%, dro
Gousbiie cooTBeTcTBYIOIIEro nepuoxa 2018 roma Ha
17%. Hanorossle TOX0O6I UMEJIH TTOJIOKUTEIBHYIO A1~
HaMHKY, OJTHAKO MMYIIECTBEHHbIC HAJIOTH COOpaHBI B
MeHblIeM pa3Mepe. Hajor Ha uMyliecTBo opraHuza-
LU ¥ HAJIOT Ha UMYIIECTBO (PU3NIECKHUX JIUI] B TOXO-
Jlax KOHCOJIMIUpoBaHHOTO Orojpkera [lepmckoro kpast
cocrasisiet 6omee 10% [5, ¢.38-40]. PaccmoTpum Ko-
JIMYECTBO HAJIOTOIUIATEIBIINKOB 10 HAJIOTY Ha HMYIIIe-
CTBO opranu3anui(tadm.l).

Tab6mumna 1
Hayoromiarenbiyky Hajiora Ha MMYILECTBO opranu3auuii B [lepMckoM Kpae, eMHHIL
Iloxazarenu 2020 rox | B % x 2019 roay
KonnuecTBo HaIOrOIIATENBIIUKOB 7696 94,7
KonnuecTBo HaloromiaTeabIiiKOB, IPUMEHSIOIMX CTaBKy B pazMepe «0» % 38 44,2

(cocrariieHo mo [6])

Amnanu3 Tabauis! 1 MoKas3bIBaeT, YTO KOJIMYECTBO
HAJIOTOTUIATEIBIINKOB HAJIOTA HA MMYIIIECTBO OPTaHH-
3anuit B [lepmckom kpae 3a 2020 rog cokpaTuinocs no
cpaBuHeHuto ¢ 2019 rogom Ha 5,3%, 4TO MOKET MpHBE-
CTH K COKpAaIeHHI0O COOMpPaeMOCTH JAaHHOTO HAJoTa.
Eme B GoJblieil CTEMEHH COKPATHIIOCH KOJIUYECTBO

HAJIOTOTLIATEIIBINUKOB, TIPUMCHSIFONTUX CTABKY HAJIOTa
«0» %, T.e. TIOIHOCTBIO OCBOOOXKIEHHBIX OT YILIATHI.
Pasmep Hanora 3aBUCHT HE TOJIEKO OT CTaBKH, HO M OT
obnaraemMolt 6a3bl (CpeHET0JIOBON CTOUMOCTH HMY-
ecTBa), YTO OTPKEHO B Tabiwmie 2.

Tab6muma 2

Hamor Ha NMYHICCTBO 0pFaHH3aHHﬁ B HepMCKOM Kpac

ITokazarenu 2020r. B % k2019 1.
CpeHero1oBasi CTOMMOCTh MMYIIECTBA 3a TICPUO/T, MJIH. PYO. 704410,9 106,4
KanactpoBasi CTOUMOCTh HMYIIIECTBA, MITH. PYO. 811414 106,1
Hanorosas 6a3a, MiH. py0., B T. 4. 703668,8 107,6
-CpEIHETr0I0Basi CTOMMOCTh UMYIIIECTBA 621893,6 106,9
-KaJacTpoBasi CTOUMOCTb 81775,2 112,9
CymMma Hasiora, nojiexanias K ymiare, MiH. pyo. 11000,0 99,8

(cocraneno 1o [6])

JlanHble TabnuIB! 2 CBUAETENLCTBYIOT O TOM, YTO
3a 2020 rox o cpaBHeHuto ¢ 2019 rogom cpenHeroio-
Basg CTOMMOCTb UMYIIECTBA U KaJacTpOBas CTOUMOCTb
umymecTBa B [lepmckoM kpae BbIpociia Gonee, 4eM Ha
6%. Ilpu sTOoM, HanoroBas 6a3a BbIpOCIIa eme B 00JIb-

el crenenu (Ha 7,6%), ri1aBHBIM 00pa3oM 3a CUeT po-
cTa KajacTpoBoit croumoctu. CymMMa Hajora, mojie-
JKaras yruiate B 0ropket, cocramia 11000 miH. pyo.
U coKpaTuiach 1o cpaBHeHuto ¢ 2019 rogom Ha 0,2%.
OrmpeneiiM 0COOCHHOCTH HAJIOTa HAa UMYIIECTBO (u-
3WUYCCKUX JTUI(Tabm.3).

Tab6muma 3
Hanor Ha umynectBo ¢usnyeckux auu B [lepMckoM Kpae
IToxa3zarenu 2020 rox B%x
2019 .
KoundecTBo cTpoeHuid, MoMeIeHHH, YITEHHbIX B 0a3e JaHHBIX, eI 1472992,0 100,6
KosniecTBo cTpoeHuil, TOMEIISHH, [0 KOTOPBIM ITPEAbsIBIEH HAIIOT K yiuiare, en. | 847017,0 99,0
KanactpoBas cTOUMOCTb CTPOEHUM, MIOMEIIEHUH, IO KOTOPBIM MPEABSABIIEH HAJIOT 1331264.7 .
K YILIaTe, MJIH. PyO. '
CymMma Hajiora, ojuIexanias K yrjare B OI0/pKeT, MIIH. pyo. 1746,0 109,8

(cocraineHo 1o [6])

AHanu3 1aHHBIX TaOMHULBI 3 TTOKa3bIBAET, YTO KO-
JIMYECTBO CTPOSHHUN M TIOMELICHUH, YUTCHHBIX B 0a3e
nanHbIx 1o Ilepmckomy kparo 3a 2020 roa moytu He
HU3MeHmIoch, npupoct cocrasun 0,6%. Kommuectso
CTPOEGHHH ¥ TOMEUICHUH, 10 KOTOPBIM IPEIbABICH
Hauor k ymare B 2020 roxy cocrasun 57,5 % oT kou-

4YecTBa CTPOCHHM U IOMEIICHUH, YATCHHBIX B 0a3e JaH-
HBIX, 3TO KOJMYECTBO COKpaTHioch Ha 1% 1o cpaBHe-
Huo ¢ 2019 romom. Cymma Haznora, MoJUIeXkallero
ymiare B Oromker cocraBmwia 1746,0 miH. py0., 4Tto B
6,3 pa3a MeHBIIIe JaHHOTO ITOKAa3aTells [0 HaJory Ha
HUMYILECTBO opraHuzanuii. Micnonap3zyemble JIbrOTH OT-
pakeHsI B Tabnuie 4.
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Tabmura 4
JIbroThl M0 UMYIIIECTBEHHBIM Hajioram B [lepMckoM Kpae, MitH. pyo.
JIeroTh! 2020 rox | B % oT2019T.
Hanor Ha uMyIecTBO OpraHmu3anui, B T. 4. 1914,9 108,5
-JIETOTHI B COOTBETCTBHUH C MEXIYHAPOIHBIMH JOTOBOPAMH 1 MTHBECTOPAM 353,8 116,6
-JITOTHI, YCTAHOBIICHHBIE OPraHaMH BJIACTH CyOBEKTa 1561,1 106,8
Hanor Ha uMymecTBO (PH3UIECKUX JIAI] 492,5 122,6

(cocrasieHo o [6])

JlanHble TaObNHIB! 4 CBUACTEIBCTBYIOT O TOM, YTO
pa3Mmep JIbroT IO MMYIIECTBEHHBIM Hanoram 3a 2020
ron B [Tepmckom kpae BIpoc 1o cpaBHeHuto ¢ 2019 ro-
J0oM Ha 8,5% 1o HaJory Ha UIMYIECTBO OpraHu3anuil u
Ha 22,6% -110 HAJIOTY Ha UMYIIECTBO (HPU3NICCKUX JIHIL.

Pa3mep JBroTH 1O HAJIOTYy HA WMYIIECTBO OpraHH3a-
uuii coctaBui 17,4% oT cyMMBbl HaJIOTa, MOUIEKAILETO
yIiaTe B OIO/KET ¥ IO HaJIOTy Ha UMYIIECTBO (hru3nde-
ckux Jul -28,2%. Kak yBenuueHue JbroT Mo Hajioram
OTPa3UIIOCh Ha TOX01aX OFO/KET, OTPAXKEHO B TAOJIUIIE
5.

Tabmuma 5
[MocTynieHnue HMYIIECTBEHHbBIX HAJIOTOB B KOHCOJIMIMPOBAHHbBIN OFOJUKET
B KoHCOMMIMPOBAaHHEIN OIOKET B
MECTHBIE OIOKETHI
Moxasaten ITepmckoro kpas
2020 ., B % Vn. Bec 2020 T, B %
MJIH. pyo0. K 2019r. B % MJIH. pyO. K 2019r.
Hasoru Ha nMyIecTBo 18653,7 95,2 12,6 8266,9 108,2
-HaJIOT Ha UMYIIECTBO (PM3MYESCKHUX JIHII 1225,3 127,9 0,8 1225,3 127,9
-HaJIOT Ha UMYIIECTBO OpraHu3alui 10380,8 87,0 7,0 0,0 0,0
(cocrasieno mo [6])
Amnanus nokasareneil TaOIuIBl 5 MO3BOJAET CAE- B JOXOAbl MECTHBIX OIOPKETOB, CJEIOBATEILHO,

JIATh BBIBOJ O TOM, YTO COBOKYITHOE ITOCTYIICHUE UMY~
LIECTBEHHBIX HAJIOTOB B KOHCOJIMIMPOBaHHBIN OFOJKET
Ilepmckoro kpas B 2020 roxy cOKpaTHIIOCH IO CpaBHE-
Huto ¢ 2019 ronom Ha 4,8%. CoxpallieHrue nNpou3011I0
M3-32 CHIDKCHHS MOCTYIUIEHUS Hajlora Ha MMYILECTBO
OpraHu3alui, T.K. MOCTYIJICHHE HAIOTa Ha UMYIIIECTBO
¢dusnyeckux Jui Beipociao Ha 27,9%. Hamor Ha umy-
1ecTBO (PU3WYECKUX JIUI] B IOJTHOM 00BheMe ITOCTYIIaeT

MOJKHO yTBEP)KJaTh, YTO IOXOIbI MyHUIMITAILHBIX 00-
pasoBanuii B 2020 rogy o 3ToMy Hajory Belpociu. B
(hopMHPOBaHNH TOXOAOB KOHCOJHUIUPOBAHHOTO OIOJI-
xera [lepMckoro kpast 00JIBIIYIO POJIb UI'PAET HAJIOT Ha
MMYIIECTBO OPTraHMU3AIMH, IOJIT KOTOPOTO COCTaBHIIA B
2020 roxy 7%, TOrAa Kaxk J0Jsl Hajora Ha UMYIIECTBO
¢usuueckux i —tosibko 0,8%. ITo umMyrecTBeHHBIM
HaJIOTaM CYIIECTBYET 3aI0JKCHHOCTH(Ta0I.6).

Tabnuia 6
3a10IKeHHOCTh 10 IMYIIeCTBEHHBIM HasioraM B Ilepmckom kpae Ha 01.01.2021 1.
B tom uncne
3a10KEHHOCTD Bcero 0TCpo- npuocranoBieH- | HeBo3moxHas
HEIOMMKA

YCHHas Hasl K B3bICKAHUIO K B3BICKAHHUIO
E;)6 peFl/IOHaJ'l])H])lM HajioraM, MJIH. 2065,3 1521,8 1,5 516,3 _
IS;’OZ. BeC B 00IIel 3aJ0/KEHHOCTH, 15.9 22,6 05 8,5 )
ITo MecTHBIM HayOTaM, MITH. PYO. 1358,6 915,5 17,3 426,1 18,0
3/’;;[. BeC B 0011l 33J0JDKEHHOCTH, B 105 13.6 5.4 7.0 176

(cocrarieHo mo [6])

JlanHbIe TaOMHIIBI 6 CBUICTEIBCTBYIOT O TOM, YTO
o0mIas cymMMa 3a/I0JDKCHHOCTH TI0 HaJIOTy Ha UMYIIIe-
CTBO opranusanuii cocrasiusiet 18,7%, a no Hanory Ha
UMYIIECTBO (Hu3nIecKuX aun — 77,8% 0T cyMMBI Hallo-
OB, ITOJUIeXKAIINX yIulaTe B Oro/pket. B oOmeit cymme
32JI0JDKEHHOCTH 3TH HAJOTH COCTAaBJISIOT CYIIECTBEH-
Hyto ponto: 22,6% u 13,6% coorBercTBeHHO. B 3a101-
JKCHHOCTH Mpeo0samaeT HEAOMMKA T.C. HE YIUIaYCH-
HBI B cpok Hator. HemonmMka coctasmina 73,7% ot 00-
el 3aJ0JKCHHOCTH M0 MMYIIECTBEHHBIM HAJOTaM.
CyIecTBeHHYI0O CyMMY COCTaBIISICT 3aI0JDKCHHOCTH,
MIPUOCTAHOBIICHHAS K B3BICKAHUIO.

Takum 00pa3oM, HaIOTr00OIOKEHHE MMYIIECTBO
OpraHM3aluil ¥ (U3UIECKUX JIHI SBISCTCS BaXKHBIM

HNCTOYHHUKOM A0XO0O0B PETUOHAJIBHBIX U MECTHBIX 6}0,[[-
#eToB. CTOMMOCTh UMYIIIECTBA OPraHU3aLUA M KOJIH-
YECTBO CTPOEHHMH M MOMENICHUH (HM3WYECKHX JINI] 32
2020 ron B IlepmckoM kpae yBemmumiaock. OmHaKO
CyMMa HaJlora, HOJUIeKAIIEro ymniaare B OIOJUKET BbI-
pocia TOJIBKO 10 HAJIOTY Ha MMYIIECTBO (PM3NYECKUX
. CyIecTBEHHO BO3POCIH JIBIOTHI, OCOOEHHO IO
HAJIOTy HA UMYINECTBO (pusmueckux yuil. PeruoHasis-
HBI ¥ MECTHbIE OIO/UKETH HE MOJIy4aloT 3HAYUTEIb-
HbI€ CYMMblI MMYHICCTBCHHBLIX HAJIOTOB H3-3a UMCIO-
LIEHCsl HEIOUMKH, 1T03ToMy DeepalibHON HAJIOrOBOM
ciryx0e HeoOX0IMMO YCHIIMTH paboTy IO ee B3bICKa-
HUIO.
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AHanu3 coCTOsSHHS SKOHOMHUKH Poccnm mocne nepexoza K prHO‘IHOﬁ SKOHOMHKE ITOKa3aJl 3HAYNTEIbHBIN

crag SKOHOMUYCCKOro MOTCHI[MAIa B pE3YJIbTAaTC CTarHalliv NPOMBIIIITICHHOCTHU, CEJILCKOT'O XO035ICTBA U Apyrux
oTpacieii. 3a MpomeAmTie TOAbl YIaI0Ch BEIBECTH SKOHOMHKY H3 OTPUIATEIFHON B IIOJIOKUTENBHYIO AUHAMUKY.
HNmerot mecTo Kak BHYTPCHHUEC, TaK U BHCIITHUE HpOGJ‘IeMLI, TOpMO3dIue /:[anLHeﬁmee Pa3BUTHE, YCTPAHCHUEC WIN
ocnabieHne BIUSIHUS KOTOPBIX MTPHOOPETAET aKTyaJIbHOCTh B COBPEMEHHBIX YCIOBHIX.

Hpe,Z[J'IO)KGHBI IMyTH NOAbEMA SKOHOMUKHU POCCI/II/I, B YaCTHOCTH 3a CUCT pCajin3allv aAMUHUCTPATUBHBIX MEP
YyIipaBJICHUA, I/IHTGHCI/I(bI/IKaLII/II/I WHHOBAIIMOHHOI'O PAa3BUTUA, OCBOCHUA HOBBIX MeCTOpO)K}IeHI/II\/'I )5 TeppI/ITOpI/Iﬁ 3a
CUeT CO3JaHUsA €ANMHOTO TPAHCIIOPTHO-JIOTUCTUYCCKOT'O IMPOCTPAHCTBA, HMHTCTPALIUU PA3JINYHBIX CTPAH B obnactu
Pa3BUTHA DKOHOMUKHU CTPAHbI. B uncne AIMUHHUCTPATUBHBIX MEP Ha3BaHbl: HAllMOHAJIU3allUs CbIPbEBBIX 0Tpacne171,
3IpaBOOXpaHeHHs, 00pa30BaHUs, yeHiIeHnEe OOPHOBI ¢ KOppyniuel, 0aHIUTH3MOM, MOIIEHHUYECTBOM, BEIBO30OM
KaluTajJa0B 3a I'paHUully CTPAHbI U ApYyrue.

Abstract

An analysis of the state of the Russian economy after the transition to a market economy showed a significant
decline in economic potential as a result of the stagnation of industry, agriculture and other industries. Over the
past years, it has been possible to bring the economy from negative to positive dynamics. There are both internal
and external problems that hinder further development, the elimination or weakening of the influence of which
becomes relevant in modern conditions.

The ways of raising the Russian economy are proposed, in particular through the implementation of admin-
istrative management measures, intensification of innovative development, development of new deposits and ter-
ritories through the creation of a single transport and logistics space, integration of various countries in the field
of economic development of the country. Among the administrative measures mentioned are: nationalization of
raw materials industries, healthcare, education, strengthening the fight against corruption, banditry, fraud, export
of capital abroad, and others.

Kntwy e B ble lleghed &a@GMAKA, HHHOBALIWS, HHTETPALs, KIACTePH3ANHs, JIOTUCTA3ALIUS.

Keywords: Economic recovery, innovation, integration, clustering, logistics.

BBepgeHune

[TepecTpoiika 1 nepexoj K ppIHOYHON 3KOHOMHUKE
B Halllel CTpaHe HAaHECIN OTPOMHBIN ymepo, 00ycioB-
JICHHBIM DPa3BajoM IPOMBIIUICHHBIX MPEANPUATHIA,
CEJIbCKOXO3SNUCTBEHHBIX CTPYKTYP, HACEICHHBIX ITYHK-
TOB, 00BEKTOB ympasieHus. JJonrue roasl Habir0qa-
JIaCh CTarHalys 3KOHOMHKH, I1IJI0 BOCCTAHOBIIEHHE XO-
3stiicTBa. OTHOBPEMEHHO 1A peopMa 00pa3oBaHus U
HayKH, KOTOpasi He IIPUHECIIA TI0JI0KUTENIBHBIX PE3YJIb-
TaToB. OTHAKO B PE3yIbTATE COBMECTHBIX YCHIIUHI BCEX

YpOBHEH yIpaBJIeHUs y1AT0Ch BEIBECTH SKOHOMUKY U3
cTarHanuu. B HacTosiee BpeMst OCTPO CTOUT BOITPOC O
MOJbEME DKOHOMHUKHM TMociie mazeHus. OIHAaKO 3TOT
npouecc C}Iep)KI/IBaeTCH BJIIMAHHUCM BHCIIHUX H BHyT-
peHHUX (haKTOpOB. BHEUTHIE TIPOSIBIISTIOTCS B HETATHB-
HOM BJIUSTHUH 3apyOCIKHBIX CTPaH Ha SKOHOMHUYCCKYIO
TIOJINTHKY, BO3/ICHCTBHAH TII00ATN3Ma, B BOCHHBIX JeH-
CTBUSX Ha FOTO-BOCTOKE, B Pa3IyBaHUM pycoPoOHH U
BBCJACHUA SKOHOMHNYCCKUX CaHKHI/Iﬁ, a TaKKe pa3ryna
mauaeMun. K BHyTpeHHUM (pakTopaM ClieayeT OTHECTH

(v}
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MOOBEMA 3KOHOMWKW POCCUNCKOW SELL
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HaIA4YKe OOJIBIINX MACIITA00B KOPPYIILIMH, BBIBO3 Ka-
IUTaNta B APYTHE CTPaHbI, MPOSIBICHUE OaHIUTH3MA,
poKkeTa, BOpPOBCTBa, OOPHOBI 3a mepenesl cOOCTBEHHO-
CTH U T.I. B 3THX ycIOBHSX HEOOXOAMMO NPHHSITHE
Mep 10 OCJIabJIEHHI0 BHEITHUX M MCKIIOYECHUIO BIIHS-
HUS BHYTPEHHUX (aKTOPOB M HEPEXoay K Pa3BUTHIO
HaIMOHAIFHON SKOHOMHKH. [1J151 3TOTO 11eecooOpa3Ho
NPUMCHATH KaK MHTCHCHUBHBIC, TaK U OBOJIIOIITMOHHBLIC
MepsI pa3BUTHsL. VIHTEHCHBHBIE MEPBI MOTYT OBITh pea-
JIM30BaHbl aJAMUHHUCTPATUBHBIMU METOJAaMHU IyTeM
pa3pabOTKH M COBEPIICHCTBOBAHUS 3aKOHOJATEIBHBIX
U JpPYTUX TPaBOBBIX JIOKYMEHTOB, a JKCTEHCHBHBIC
OBOJIFOIIMOHHBIC MEPBI — MMYTEM MPONOPHHUOHAIBHOIO
BJIO)KEHUsI (DUHAHCOBBIX CPEACTB B Pa3BUTHE HAYKH,
MMPOU3BOACTBA MPOrpeCCUBHLIX BHUJAOB MNPOAYKIWH, a
TaKkKe PaMOTHOTO yIPaBJICHHUS OM3HECOM B HaIpaBJie-
HUM Pa3BUTHS HAIIMOHAIBHONH SKOHOMUKH W IOBBIIIE-
HUSI COLMAIIBHBIX ONlar HaceNneHusI.
AOMUHNCTPaAaTWUBHLBIE Mepbl

IIpexne Bcero, Hago HCKIIOYUTH HEIOCTATKU H
MeEphl, HE CIOCOOCTBYIOIINE Pa3BUTHIO 3KOHOMHUKH
ctpausl. [Tocie 3Toro He0OX0IMMO MPUHATH 3aKOHO 1A~
TEJIbHBIC W aAMUHHACTPATUBHBIE MEPHI, CIIOCOOCTBYIO-
LIMe OABEMY SKOHOMUKHU. BaykHEHIIMMU U3 HUX, MO-
T'yT OBITH CIIEAYIOIIHE.

1. Harmonanuzanust HedTH, Ta3a, yris, pyn, Me-
Tajyla U JPYyruX pecypcoB, MEpeBOJ MX B COOCTBEH-
HOCTh TOCYJapCTBa, pacIpelesieHne JOXOJOB OT X
9KCIOPTa Ha Bcex xkurenei Poccun.

Pecypcsl sBstroTcst 00IIEHAPOIHBIMY, HA HUX HE
JIOJDKHBI Ha)KMBAThCS OTJENbHBIE JIMYHOCTH. B Oora-
TOH pecypcaMul CTpaHe HaceleHHe OeHOe, 3a UCKII0-
YeHHEeM OTAEIbHBIX Juil. Hampumep, B ctpanax Apa6-
CKOTO TIOJTYOCTpOBA aKIMM Ha J0XOJ OT HMCIOJIB30Ba-
HUsL  (IPOJAKH) PECYpPCOB HMEIOT BCE O KUTEINH.
AHAJOTUYHO HAJIO CHIENaTh U B HAIlIeH CTpaHe.

2. JIukBuAanysa KOPPYIIHN, PIKETA, TPECTYIHBIX
IPYNIIUPOBOK, BOPOB, MOLIEHHUKOB B KOPHE C MIOMO-
IObI0 3aKOHOAATCIBbHBIX, CUJIOBBIX U JPYrUX MEP BO3-
JecTBUS.

Bceex BOPOB U ITPECTYITHBIX 3JIEMECHTOB BBIBECTHU 3a
TIpeAeNbl cTpaHbl (Kak 3TO CAENaHo, HanpuMep, B [ py-
3UM) WM HOCaaAuTh B TIOpbMYy. OHU NPHUCBAaUBAIOT U
BBIBOAAT U3 OOpAIeHNs 3HAUUTEIbHBIE CYMMBbI (PHHAH-
COBBIX PECYPCOB.

3. VikecToueHHE Mep TI0 YCTPAHEHUIO BBIBO3A Ka-
MIUTAJIOB, IOJNYYeHHBIX B Poccuu, B 3apyOesxHbIE
CTpaHbl Ha XpaHCHHUEC WJIM PAa3MCIICHUE, TTOKYIIKHU HE-
JBYKUMOCTH 1 IpYTHe KPYITHBIE 3aTPATHI.

MaCIHTa6I)I BbIBO3a KaIllUTAJIOB OJIMIr'apxXxaMu U
JIPYTMMH TIPEIIPHHAMATENSAME COTIOCTAaBUMBI C OrO-
JKETOM CTpaHbl, YTO HETraTUBHO CKasbIBaeTcs Ha Qu-
HaHCOBOM TNoyiokeHnH. Crenyer naTh BO3MOXHOCTh
UCIIOJIb30BATh PHIHOYHYIO ASKOHOMHKY TOJBKO TEM
MIPEANPUHIMATEISIM, KOTOPBIE PACXOMYIOT (MM XOTS
ObI XpaHsT) NOJTy4YeHHBIE cpeacTBa B Poccnn, a y Tex,
KOTOPBIC OTOT'O HC XOTHT, KOH(bI/ICKOBaTI) " HallUOHAaJIN-
3UpoBaTh OM3HEC.

4. 3ampeTuTh MHUTPaHTaM IEpEChUIKY (IIEpeBO)
(uHAHCOBBIX CpencTB 3 Poccum.

CyMMa 1iepeBojia MUTpaHTaMH 4acTh 3apaboTaH-
HBIX B Hamieu CTpaH€ CpECACTB 3HaqHTeHBHBIﬁ, BBIBO/J|

KOTOPBIX U3 oOparieHus B Poccun HeraTnuBHO CKa3bIBa-
eTcsl Ha (PUHAHCOBOM MOJIOKCHNH, CHHXKSHUH MOKYTIa-
TENBHOW crocoOHocTH HaceneHus. ClieyeT HaBeCTH
TIOPSI/IOK B IIPUBJICYEHUN PAOOTHUKOB U3 JPYTUX CTPaH
— TOJIBKO TI0 HEOOXOANMOCTH, T10 3as1BKE MPEINPHUITHN
1 OpraHu3aluiil.

5. KonduckoBaTs M HanMOHATH3HPOBATh CpEll-
cTBa (OHIOB, OM3HECAa MHOCTPAaHHBIX MPEAIIpUHIMATE-
Jel TeX CTpaH, KaKWe BBICTABHIM SKOHOMHUYECKHE
CaHKLUM Hallel ctpane. MHOrHe MHOCTPaHHBIE TOCy-
JlapcTBa MPAKTUYECKU BOIOIOT ¢ Poccuelt. et s3koHo-
Mu4ecKas 1 HH(QOPMAaIMOHHas BOMHA (a MOKET OBITh 1
HE TOJIBKO), B KOTOPOIl PYKOBOJICTBY HaIlell CTpaHbI
cllelyeT NMIPUMEHNTH OoJiee KapJUHAIBHBIC MEpPBI BO3-
JNEUCTBHS, KOMIICHCUDYIOIINE YOBITKH HENocpea-
CTBEHHBIC WJIN OT YITYIIIEHHOHN BBITOJIBI.

6. Yanyumnth cepy 3apaBooxpaneHus. B ycino-
BUSIX PIHOYHOW SKOHOMUKH OOJIbHUIIBI, TOJTHUKINHUKI
OIPRBS EXMERHISBIPCBPHUIAINTA K MOBEKTHI TIOTyYe-
HHSI KaK MOXKHO OOJIbLIE JICHET 3a MPOBE/ICHNE aHal-
30B, UCCJIEJOBAHNH, Je4eHUs, MPOPIIaKTHKH, OTepa-
muid. OcoOEHHO SIPKO 3TO MPOSBHIOCH B IEPUOT
0OpBOBI ¢ pas3rynoM KOPOHOBHpYyca. ANTEKH MOIHO-
CTBIO CTaJ O0OBEKTAaMH TOProBiIH. MeIUIUHCKUE U
(hapmarieBTHIECKUE MPEANIPUSATHS OPUCHTUPOBAHbI Ha
MOJIy9eHHEe KaK MOXKHO OOJIbIIE JICHEr, a 3TO He HMX
¢bynkumsa. B aTHX ycnoBusix LenecooOpaseH nepeBoj
MEIMIMHCKUX YIPEXICHUH U BCeX 00BEKTOB HX 00ec-
MeYeHHus: B rocyaapcTBeHHbIH cektop. Criemyer pac-
CMOTpPETh BO3MOKHOCTh YIYUIIECHUS COIIMAIBHOTO
oOecrieueHnsl BCEro HaceJeHUs! CTPaHbl, B YaCTHOCTH
0ecIuTaTHOTO METUIIMHCKOTO OOCITY)XKHBAaHHUA M TOJY-
YEHUS JIEKAPCTB 32 CUET FOCYAAPCTBEHHBIX CPEICTB.

7. B mocnemHue rojpl NUIO IIAHOMEPHOE Tpeod-
pa3oBaHHE POCCHHCKOTO 00pa3oBaHMs B MOXOXKeEe Ha
eBpOIICHCKOE, YTO YXYyIIIHIO ero. BmecTo nosydenus
KOHKPETHBIX 3HAaHWH ydalluecs CPeIHHWX IIKON II0-
CJIe/IHME IBa T0/1a 3aHUMAIOTCSI ITOJITOTOBKOM K JJIeK-
TpoHHBIM 3K3aMeHaM (ET"). CTyneHTsI, MOCTYIUBIIIHE
o EI" 6e3 BcTynuTenbHBIX 9K3aMEHOB B BBICIIUE Y4e0-
HbIE 3aBEJICHUS, HE TOKA3bIBAIOT )KEJIAEMbIX Pe3yJIbTa-
TOB B 00y4eHnH. Bee 310 IprBOANT K TOMY, YTO CTpaHa
COPHEHTHPOBaHA HA OTCTaBaHHE B 00pa30BaHUH U pa3-
paboTKe MHHOBAIIMOHHBIX IIPOYKTOB ¥ TEXHOJIOTHI. A
9TO KaK pa3 U SIBJISETCS OCHOBOM JaJIbHEHIIIEro SKOHO-
Mudeckoro passutusa. [loatomy oOpasoBaHHe Tarke
HYXHO pehopMHpOBaTh, BO3MOXHO, OcTaBUTh EI" B Ka-
YECTBE TECTOBOTO KOHTPOJISI, BBECTH 9K3aMEHBI B IIIKO-
Jax ¥ BCTYHNHUTEIbHBIE K3aMeHbl B BY3ax, mepecmot-
PETh NEPCUCHDb JUCHUIIIINH JI TOATOTOBKHU 6aKanaB-
pPOB, pAaCIIMPUTh CHCHMAIUTET, a TaKKe BBECTH
JOTIOJTHUTEBHO PsIJl TUCLUIUIMH 1O TTOATOTOBKE CIIe-
[MAJIFICTOB MHHOBAIIMOHHBIX Pa3pabOTOK, B YACTHOCTH
TBOpUecTBOBeieHUE. Bricmee oOpazoBanue B Poccun
JOJKHO OBITh TOCYJAPCTBEHHBIM U OECIIIATHBIM, I/I€
HET CTPEMJICHUS YUPEKICHHUIO MOJyIUTh OOJBIIE Je-
Her.

[Tpunstne W peanu3anus aAMHHUCTPATHUBHBIX
Mep T03BOJIMT CKauyKoo0OpasHo (B 2-3 pa3a) yBeINYHUTh
OIODKET TOCYHapCcTBa M, TEM CaMbIM, IOBBICUTH (H-
HAaHCUPOBAaHUE pealn3alliil WHHOBAIMOHHBIX Mep,
HanpaBJICHHBIX Ha POCT SKOHOMUKH Poccum ¢ moiy-
YEHHOTO YPOBHSI.
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Mcnonb3oBaHMeE
c hbepax

JanpHelmee pa3BuTHE 3KOHOMUKM Poccun
JOJDKHO OBITh TPH YCIIOBHM HCIOJIB30BAHUSI HOBBIX
IIPOrPECCUBHBIX TEXHOJOruH. MIMeeTca B BUAY TEXHO-
JIOTHH TIPOU3BOJICTBA MPOIYKIINH (JTa3epHBIC, HAHOTEX-
HOJIOTHH, aJINTHBHBIE M Jp.), pecypcocOeperaromue
(co3maHMe M MCIOJIB30BAHME ANbTEPHATHBHBIX BHUJOB
SHEPreTUKH, TOPIOYETO AJISI JBUraTelel BHYTPEHHETO
cropaus u jip.), oosee 3¢ eKTUBHBIE TPAHCIIOPTHBIE
TEXHOJIOTUU TEPEeBO3KH (KOHTEHHEPHBIC, HWHTEPMO-
JaJbHbIE, OECIIMIIOTHBIE U JIP. ), IPOTPECCUBHEBIE TEXHO-
JIOTHH B arpapHOM CEKTOpEe, XMMHUH, OHOXuMuH, dap-
MaleBTHYECKOI 001acT | T.1I.

3T10 NoTpedyeT 3HAYNTEIbHBIX BIOXKEHUH B pas-
paboTKy ¥ pealn3anuio 3TUX HAIpaBICHUH Pa3BUTHA,
YTO B MIEPCIIEKTUBE JAOJIKHO OKYIMUTHCS C JIUXBOM.

B mocnennue roxsl B Mupe MOSBUIINCH paspa-
OOTKHM HOBBIX TEXHOJIOTHH, MCHOJB30BaHUE KOTOPBIX
3HAYUTEIBHO TMPOJBUHYT HAYYHO-TEXHHYECKHH IIPO-
rpecc [1]. Tak, pa3paboTaHBl TPOEKTHI JBHUTATEIICH
BHYTPEHHETO CrOpaHusi, ClIoCOOHBIE paboTaTh Ha BOJIE.
Nmeetcs B BULy pa3yioskeHNE BOIBI HA BOJOPOJ U KUC-
JIOPOJ, B3aUMOJICHCTBUE KOTOPBHIX (CropaHue BOJO-
poZa B KHCIIOPOJE) OCYIIECTBISIFOT ABMKECHHE MeXa-
HU3MOB, 00pa3ys SKOJOIMYECKH YHCTOE BEILIECTBO —
Boay. IIpopaGoranbl BOIpPOCHl IPUMEHEHHUST AIIEKTPO-
SHEPTUH JUTA IBYDKCHUS! aBTOMOOWIIEH U JIeTaTeNbHBIX
anmaparoB. Takue IpoeKTHI y)Ke HallI IPaKTHYECKOoe
UCIIOJIb30BAHUE B PA3BUTHIX CTPaHaxX (B TOM YHCIE U B
Poccun). C kaxabIM roZioM yBeIU4HUBAETCSI IPOU3BOJI-
CTBO W WCIOJIB30BaHUE 3IEKTPOMOOMIEH, 31eKTpoOy-
COB, Pa3BUBAETCsSl CTPOUTEIBCTBO IYHKTOB 3alpaBKU
aKKyMYJIITOPOB, C HCIOJIB30BaHHEM KOTOPBIX pPabo-
TaeT TpaHcnopT. CaMu aKKyMyJISITOPBI IIPETEPIIEBAIOT
PEBOJIIOIMOHHBIE 3TAllbl COBEPIICHCTBOBAHMSA IO Pa3-
HOOOPA3HIO UCHOIB3YEMBIX MAaTEPHAIOB U JJIEKTPOIIH-
TOB, YBEJIMYEHHIO MOIIHOCTH, BPEMEHH PabOTHI, CKO-
pOCTH TIepe3apsiIKu, CHIDKEHUIO CTOMMOCTH. Pa3pabo-
TaHBl ~ aBTOMAaTHYECKHE CpPEACTBAa  yIpPaBICHUEM
ABTOMOOWMJIEH, YTO MO3BOJISIET IPOU3BOIUTD U MCIOJIb-
30BaTh OCCIMIIOTHBIC TPAHCIIOPTHBIE cpeacTBa. Ilpu-
HAT KypC Ha 3HAYUTEIbHOE YBEIHUYEHHUE CKOPOCTH IIe-
PEIBIDKEHHS TPAHCIIOPTA, YTO MO3BOJIUT CIKOHOMHTH
BpEMsI M HCIIOIB30BaTh ero Oosee 3¢ dekTuBHO. Pazpa-
00TaHBI OPUTUHAIBHBIE TEXHOJIOTUH MEPEIBIKEHNUS B
TpyOax 1Mo BOJIOH U MO dcTakagaM Haja 3emieid. [lomy-
YHJIM 3HAYUTEIBHOE PA3BUTHE aJUTUBHBIC TEXHOJIO-
run 3D-meyatn u3genuii U3 pasNIUYHBIX MaTEPHAIOB,
YTO MO3BOJISIET B ABTOMATU3UPOBAHHOM PEXKUME TTOBBI-
CHTB CKOPOCTH NPOM3BOACTBA M CTPOUTENBCTBA HPHU
3HAYUTENBHOI SKOHOMHM MaTepHaJIbHBIX PECYPCOB.
3HaYNTENTBHOE PACIINPEHHE UCTIOIH30BAHMS MOTYIHIN
MH(QOPMAIMOHHBIE TEXHOJIOTHH YIPaBIICHHS IIpoliec-
caM{ B CaMBIX Pa3HOOOpa3HBIX OONACTAX AESTETbHO-
CTH.

MHHOBAUMWMOHHOE pa3BUTMUE

TpaIuMOHHO MHHOBALMOHHBIN MpOLIECC COIEp-
KUT (PUHAHCHPOBAHUEC B HAyKy, pa3pabOTKy HOBOM
MIPOAYKIMH, Iepefady €€ MpPOM3BOANTENIO (TpaHc-
¢bept) n peanmzanuio Ha peiHKe. OxHako B Poccum
HMeeTcs pa3phblB MEXAY Hay4YHOH pa3paboTKOM U mpo-

H O B bl X

T € X HI3BOMCOBOM/ WAHOERLIM(MIBID JIPOMyRTa XTO SABJIA-
p' edT eNnNnbHOC ©TTAg TOPMO30M MHHOBAalITMOHHOI'O PA3BUTHA. Bo mHO-

THX CTpaHax 3Ta POJjb BBINOJIHAETCS MOCPETHUKAMH,
BBITIOJTHSFOIIIMHA (PYHKINY KOMMEPIHAIH3AINN Hayd-
HBIX paszpaboTtok. B Poccum Takxke pemwim pasBUTh
3TOT cmoco0, opranu3oBaB Oosiee 80 Takux WHOpa-
CTPYKTYPHBIX OOBEKTOB, KOTOpBIE Hadalu (YHKITHO-
HHpoBaTh. OnHako Haubosee F3pdexTrBHAsT cXeMa UH-
HOBAIIHOHHOM NESATEIHPHOCTH MOXET OBITh IPENCTaB-
JIeHa HayYHO-TIPON3BOICTBEHHBIMU O0bEIMHEHUSIMU, B
cocTaBe KOTOPBIX HAXOIATCA HAyYHO-HCCIIEIOBATENb-
CKHE WHCTUTYTBI, HPOU3BOJICTBEHHbBIC MNpPEANIPUSTHS,
KOTOpBIE 3aTE€M MOCPEICTBOM MAapKETHHIOBBIX CIYKO
peaTn3yIoT 3Ty MPOAYKIMIO HA PHIHKE. XapaKTePHBIM
[IPUMEPOM TAKUX CTPYKTYP SIBJISIETCS IPOMBIIIIICHHBIN
KOMIUIEKC, TNIe PYKOBOAAT OOBEIMHEHUSIMH TJIaBHBIC
KOHCTPYKTOpa, HalleIMBaIOIIUe HaydHbIE W ITPOU3BOI-
CTBEHHBIE TOJIpa3/ie/ieHNs] Ha BBITYCK WHHOBAIMOH-
HOTO TPOAYKTa, KOHKYPEHTOCIIOCOOHOTO Ha MHUPOBOM
poiHKe (M 0€3 BCAKHUX TOCPEAHUKOB). J[pyroi, Toxke 3¢h-
(heKTHBHOW CXeMOW WHHOBAI[MOHHOH AEATEIEHOCTH
ABIIsIeTCS KIacTepHas. B kiactepe mnpemaycMOTpeHO
B3aMMOACHCTBIE IPOM3BOICTBEHHBIX, HAYIHBIX, CHa0-
JKEHYECKUX OpraHM3ali ¢ MoKymnarensmMu (IoTpeou-
TeJSMH) MPOSYKIIUH, YTO HE MEIIaeT pa3padaTbiBaTh,
MIPOU3BOUTH U PEATH30BEIBATE HHHOBAIIHOHHYIO ITPO-
JOyKUHo, Obuto Obl GuHaHcUpoBaHue npouecca. Ox-
HaKO HEeXBaTKa (PMHAHCHPOBAHUS U SBIICTCS TEM Ca-
MBIM TOPMO30M HMHHOBAIIMOHHOTO pa3BuTHA. Kpome
TOT0, IMEETCS CIO0co0 CKagK000pa3HOTO MHHOBAIIMOH-
HOro pa3BuTUsi SKOHOMHKH Poccuiickoit denepauuun
IIyTeM MPHOOpETEeHUs 3a pyOe’KOM TEPEeNOBBIX Ipe-
MIPUATHHA TI0 TPOU3BOJICTBY MHHOBAIMOHHOTO KOHKY-
peHTocmnocobHoro npoaykra. [Ipuuém 3nanus, 00opy-
JOBaHWE, TEXHOJOTHS, WHHOBAIMOHHBIA TIPOIYKT,
NpUOBLIbL TAaKOrO IPOW3BOJCTBA HAXOMISATCSI B COO-
CTBEHHOCTH Poccum, B OTIHMYHE OT COBMECTHOTO cOO-
pOYHOro Nnpou3BoAcTBa. Jlanee poccuiickue yueHsle U
IMPOU3BOACTBEHHUKU MOT'YT IMOAACPKUBATH OTOT IPO-
JYKT Ha MUPOBOM YPOBHE U COBEPIICHCTBOBATb.

B MupoBoil mpakTHKe yke pa3paboTaHO MHOTO
HIcH WHHOBAIIOHHOTO PAa3BUTHS B Pa3IMYHEIX ce-
pax. Haubonpmmii HHTEpeC MpeICTaBIISIIOT IPeJIIoKe-
Hus Kaxa @pecko, Minona Macka. Hekoropble u3 HuX
OTIEepEeXAI0T Halll yPOBEHb HAyYHO-TEXHUYECKOTO IPO-
rpecca, KaXyTcsl HepeaIbHBIMH, OJHAKO OIBITHAS pea-
JU3AIHSL STHX IPOEKTOB MTOKA3hIBACT, YTO 32 HUMH Oy-
Iymiee.

NorumcrTtunusaynma Poccuwnu,
nMopFwHOOTr CTUYECKOT O
Pa3Butue sxkoHoMuku Poccum B 3HauMTENBHON

CTENEHN 3aBHCUT OT COCTOSHHS TPaHCHOPTHO-JIOTH-

CTHYECKOW CHCTEMBI, KOTOpasi B HACTOAIIee BpeMs, K

COXaJICHUIO, TOPMO3UT I10,IbeM SKOHOMHKH. OcBOeHNE

HOBBIX MECTOPOXKICHHUH MOJIE3HBIX MCKOIAEMBIX, Ce-

BepHBIX Tepputopuii, Cubupu, JanmpHero BOCcTOKa HE

MPEHCTAMIARTSIBR3MOKHRIE Opll KOMPEMEHHOM CO-

CTOSIHUH JTOPOT, TPAHCIOPTa U JIOTHCTHIECKOH nHppa-

CTPYKTYpBI. Peannzanus HOBBIX TPOEKTOB pa3BHTHUS

SKOHOMUKH TpeOyeT CO3MaHus JIOTUCTHIECKOH HHpa-

CTPYKTYpBI (ZOpOT, BOK3aJIOB, TOPTOB, IPHYAJIOB, JIO-

TUCTHYCCKHUX U CCPBUCHBIX IICHTPOB U T.}I.), a TaKXe

MIPOTPECCUBHOTO TpaHCTOpTa. MOXKHO CAeNaTh PHIBOK

co3pgaHue
npocTpat
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B DPa3BUTHU TpPaHCIOPTAa M JIOTHCTHYECKOW WH(pa-
CTPYKTYpBI ITyTeM pa3pabOTKH M peaTi3aliy [eJIeBOiH
KOMILIEKCHOU nporpammsl «Jloructuzamus Poccun 1o
2035 roma», ¢puHaHCOBOE OOECIIeYeHNEe KOTOPOH Cire-
JyeT OCYIIECTBUTh B IPHOPHUTETHOM IOPSJKE, IO-
CKOJIbKY JalibHEHIIIee pa3BUTHE SKOHOMHKH 0€3 pa3BH-
THSI TPAHCIOPTA U AOPOT HEBO3MOXKHO [2]. Jloructusza-
LU0 MOXHO YHOMOOUTH 3JICKTPU(PHKAINU, OIHAKO
€CIIM B 3JIEKTPOCETH TEUET IEKTPUUECTBO, TO B JIOTH-
CTHKE — MaTepualibHbIe TIOTOKH.

Co3maHne TpPaHCHOPTHO-JIOTHCTHYECKOM  CHC-
TEMBI CTPaHbI TOBJICYET 32 CO00I pa3BUTHE MPOMBIII-
JICHHOCTH, CTPOHUTEIBCTBA, TPAHCIOPTA, COLMAIBHOU
HH(PACTPYKTYPHI, B YACTHOCTH:

A pasBuTHE DHEPreTHKH: CTPOMTENHCTBO BETPSI-
HBIX, COJIHEYHBIX, BOJHOBBIX M Ip. albTEPHATHBHBIX
ANIEKTPOCTAHLUM;

A poct 106N HedTH, Ta3a, YIS, Py;

A yBemmuenme Gonee riIy6oKoil mHepepabOTKH
rasa, HedTu, 0oJiee BHICOKHX MEPEAEIOB METaIIONPO-
YKL

A poct skcropta mpoayKimH Gojee BBICOKHX
TIEPEIeIIOB;

A pacmmpenne HCHONB30BAHMS HMHHOBALMOH-
HBIX TEXHOJIOTHH B MAaIIMHOCTPOCHNUH;

A samemenne ummopra;

A paszpaboTka M POM3BOJACTBO CKOPOCTHBIX BH-
JI0B TPAHCIIOPTa;

A panmoHaNBEHOE HCHONB30BAHHE PECYPCOB B
TIPOM3BOCTBE;

A BoccTaHOBNIEHME JIECHBIX PECYPCOB;

A pocr xmwiMImHOrO M GBHITOBOrO CTPOUTEINb-
CTBa, IPOM3BOJICTBA CTPOUTEILHBIX MAaTEPHAIIOB;

A co3nanue COBPEMEHHBIX MBOTHOBOIYECKHX,
NITHLEBOAYECKNX TPOU3BOACTB Uil HyxJ Poccum u
IKCIOPTA;

A yBenmuenue c6opa CenbCKOXO3AHCTBEHHBIX
MIPOIYKTOB;

A pacmmpenne pelHOUHON HMH(PACTPYKTYPHI,
YBEITMYEHUE KOJIMYECTBA U 00BEMOB XPAHWIIHII H 00b-
€KTOB I1epepadOTKH NPOTYKIHH.

3aknwouyeHune

ObecrieueHre yCTOMYMBOTO pPOCTA SKOHOMUKH
Poccun BO3MOXKHO IyTeM yBENUUYEHHs OrOIDKETa
CTpaHBI 33 CYET PACIIMPEHHs TOCYIapCTBEHHOTO CeK-
TOpa M NOBBIIEHHS PPEKTUBHOCTH €ro (yHKIMOHH-
pOBaHMs, TUKBUIAINH KOPPYIIUH, BOPOBCTBA, PIKETa
U, C 3TOTO YPOBHS, OCYILECTBJICHUS MHHOBAIMOHHOM
MOJIUTUKH, HHTETPAlUK B HAyYHO-TIPOU3BOJICTBCHHBIC
00beMHEeHNS, CO3/IaHus KilacTepoB. JlanpHelee pas-
BUTHE TPAHCIOPTHO-JIOIMCTUYECKOH cuctemsl Poccun
OyzeTr crmocoOCTBOBAaTh OCBOCHUIO HOBBIX MECTOPOK-
JIEHUI pecypcoB, HEOCBOCHHBIX TEPPUTOPHIA, a TaKkKe
Pa3BUTHIO 3KCIOPTHO-MMIIOPTHBIX OTIEPAIMH BO BHEIII-
HE3KOHOMHYECKOH nesTenbHOCTH. Ha ocHOBe 3TOTO
MOSIBSITCSA 3aKa3bl HAa MPOTYKLIHUIO MPOMBIIIJICHHOCTH,
CTPOUTEIBCTBA, CEITLCKOTO XO3SICTBA, KOTOPHIE TIOJTY-
4aT OYEPETHON BUTOK PA3BUTHSL.
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AHHOTaumna4

Jeranu 001a1al0T KOHCTPYKTUBHOM OTIPE/ICTICHHOCTBIO B TOM CIIydae, €CIIM AKCIUTyaTallHOHHBIE TOKa3aTe
HE BBIXOJIAT 32 MPEJISNbI 33JaHHBIX 3HAYCHUH. DTH MOKA3aTEIH SIBIISIOTCS 00I3aTeIbHBIME [T 00CCIICUCHUS Ka-
YyecTBa JIF000H MJIaCTMACCOBOM JCTald U He(hTEIPOMBICTIOBOro 000pyaoBanus. OCHOBHbIC TPEOOBAHHMS - BBICOKAS
MEXaHUYECKasl POYHOCTh, Pa3MEepPHasi TOYHOCTh, BRICOKAsI HU3HOCOCTOMKOCTD U CTOHKOCTH K BO3/ICHCTBHSM arpec-

CHUBHOU CpeJpbl.
Abstract

Parts have constructive certainty if the performance indicators do not go beyond the specified values. These
metrics are essential to ensure the quality of any plastic part and oilfield equipment. The main requirements are
high mechanical strength, dimensional accuracy, high wear resistance and resistance to aggressive environments.

K ntou e B bl e: [IeacrMa®&dBbie n3/eins, HehTepOMBICIOBOI0 000PYI0BaHHsI, MOJIUMEPHBIE MAaTEPH-

aJIbl, YACIBbHOC JaBJICHUC.

Keywords: Plastic products, oilfield equipment, polymer materials, specific pressure.

AK Ty anb H O cTipeboBarra, Mpse(bIBIIs-
€Mble K IUTACTMACCOBBIM H3IEIHSAM, UCKIIOYATEIHHO
BBICOKHE. B Ka)k1oM KOHKPETHOM Ciydae B 3aBUCHMO-
CTH OT XapaKTepa U BEIMUYMHBI HATPY30K, YCIOBUM DKC-
IUTyaTallMd ¥ KOHCTPYKTUBHBIX OCOOEHHOCTEH wW3ze-
JIKA K IJTACTUYECKUM MacCaM NMPEABABIIAIOTCA pa3jiny-
Hble TpeboBaHWs. K ducimy OCHOBHBIX TpeboBaHHI
OTHOCSITCS- BBICOKasi MEXaHHUecKasi MPOYHOCTh, Pas-
MepHasi TOUHOCTb, BBICOKAsl H3HOCOCTOMKOCTb U CTOM-
KOCTB K BO3JICHCTBHUSIM arpecCUBHON CpeJibl.

[TpakTHyecku Bce METO bl 00pa30BaHUs COSIUHE-
HUH MOTYT OBITH OO€cIieueHbl NPH NPUMEHEHNH Ija-
CTHYECKUX MacC.

Ha ocHoBe aHanu3a KOHCTPYKUMU JAeTaneld u y3-
JIOB HE(TETIPOMBICIIOBOTO 000PYJOBaHHS YCTaHOBJICH
NIepeueHb JeTallei, U3rOTOBICHHBIE KOTOPBIX U3 IJa-
CTHYECKNX MaccC IMO3BOJIMIIO OBl MOBBICUTH JIOJITOBEY-
HOCTh KOHCTPYKIIUH, ¢ o0ecrieueHueM OO0JIBIIIOTO 3KO-
HOMHYECKOTO dPdeKTa.

B cnydae, xorma MeTayuibl 10 COOOpaKEHUSM
MIPOYHOCTH | IO JPYTMM IPHYHHAM HE MOTYT OBITH 3a-
MEHEHBI TIOJIMMEPaMH, [UIsl TIPEIOXPAaHEHHS UX OT BO3-
JIEHUCTBUS arpecCUBHON M abpa3uBHOU cpenbl Heo0X0-
JMMO TIPEAYCMaTpUBaTh BO3MOXKHOCTb MOKPBITHS Me-
TAJITUNYCCKUX ,ueTanefI IIJICHKaMH u3
COOTBETCTBYIOIINX MOJIUMEPHBIX MATEPHATIOB.

W3nenusi ¢ BBICOKMMHM TOKazaTesIMU KauecTBa
MOTYT OBITh TIOJTydEHBI TOJIBKO MPU ONTHMAIBHbIX Ia-
pameTpax ¢opMmoBaHus. Beumgy cioxHocTH (H3HKO-
MaTeMaTH4eCKUX NPEBPAICHUN, MPOUCXOIIIINX B
nporecce (OPMOBAaHUS TOJMMEPHBIX MaTepHalioB B

W3/IeNHs, YCTaHOBUTH 3aBHCHUMOCTh CBOMCTB ILIACT-
MacC OT TEXHOJIOTHYECKHX IapaMeTpoB 3aTpydHU-
TenbHO. [ToaTOMy Ha ITpaKTHKE YacTo PEeXXUMBI iepepa-
OOTKHM IUTACTMACC OTPEACISIOT ONBITHBIM IIyTE€M, UTO
MIPUBOJUT K IIOTEpE BPEMEHHU U MaTepuaia. MHOroumc-
JICHHOCTh q)aKTOpOB, BJIMAOIIMX Ha Ka4yCCTBO INIACT-
MacCCOBBIX H3JeNuii, 00ycioBiIuBaeT 3PPEeKTHBHOCTD
IUIAHUPOBAHMSl ~ MaTeMaTHYECKOTO  JKCIEpHUMEHTA.
OOBIYHO CTABATCS HKCIEPUMEHTHI HEOOIBITUMH CEPH-
SIMH, UX ONTHUMAaJbHBIH aJITOPUTM 3apaHee COCTaBIIs-
etcs. [Ipu BeIGOpe anropuT™Ma yIUTHIBAIOTCS LIETb HC-
CIIeOBaHUS U MAaTOK MH(OpPMAIMK O MEXaHU3ME U3Y-
qyacMoOI'0 sABJICHUA.

OcHOBHas 3aJla4ya MaTeMaTHYeCKUX METOJOB HC-
CJIC/IOBaHUIT-3TO ONITUMHU3AIINS, 3aKIF0YAETCSI B HCXOI-
HOM II0JI0’KEeHUH COBOKYITHOCTH BapbHPYeMbIX (aKTo-
poB. [IpH 3TUX MOJIOKEHUSX IKCTPEMaIbHOE 3HAUCHHE
MOXXET NMPUHUMATh BbIOpaHHas meneBas (QyHKOus. B
9TUX CIYYasX OCYIIECTBISIETCS MHHUMYM YUCIIO OIIbI-
TOB. DTH OMBITHI TO3BOJISIIOT IMMPOU3BECTHU Ha KaXXJI0M
OIIPE/ICTICHHOM 3Talle HaeKHYI0 CTATHCTHYCCKYIO UH-
TepUpeTay NOJTYYSHHBIX PE3yIbTaTOB.

Ilpy npoBeseHHH SKCIIEPHMEHTOB € IPUMEHe-
HUEM TEOPHH IUIAaHUPOBAHUS B 3aBHCUMOCTHU OT KOJIH-
YecTBa MEePEMEHHBIX M XapakTepa Mpolecca NCIob3Yy-
I0TCS pa3iIMYHbIC METO bl IUTAHUPOBAHHSL.

B nmaHHOM HCCleIOBaHMH MCIIOJIB30BANICS METOJ
OPTOTOHAIBHOTO LEHTPAIBHOIO KOMIO3ULIMOHHOTO
TUTAHUPOBAHMS, /1€ 32 KPUTEPUH ONITHMAIIBHOCTH T1JIa-
HUPOBaHUS NPUHUMAIN OPTOTOHATBEHOCTH CTOJIOLOB
MaTpHUIbl TUTAHUPOBAHMS, B KayeCTBE MMEPEMEHHBIX


http://orcid.org/0000-0002-7531-3429

Znanstvena misel journal Ne60/2021

33

(hakTOpOB-yIEIbHOE ABIICHHE, TEMIIEPATypy U BpeMs
BBIJICPIKKH.

OO0111e€ YMCIIO OIBITOB OMPEAesieTCs Mo hopMyIie

6 o6 h (1)

I'me A=3- uncno ypoBHEW BapbUpOBAaHHUA IEpe-
MEHHBIX; K-41cii0 He3aBUCHMBIX MIEPEMEHHBIX; B JIaH-
HOM ciydae K=3.

Bribop MaTemarnueckod MOJENM 3aBHCHT OT
CJI0KHOCTH O0BEKTa MCCIECOBAHUS M allPHOPHON MH-
(dopmarim o HeM. B maHHOM ciTydae pe3ynbTaThl Ipe-
BapUTEIbHBIX 3KCIEPUMEHTOB M WH(OpMAIUs TT03BO-
JIUIN BBIOpPATh MaTEMaTHYECKyI0 MOJEIb B CIEAYyIO-
LIEeM BHJE:

W & B ¢ B & o B

I'ne y-BeIXOAHBIE TApaMETPBI;

Xij- BXOJHBIC TapaMeTpsl (JaBJICHHs, TeMIepa-

@ o (2)

TYpHI).
ao, &, aij, aii- Koaddurment perpeccun.
Just  mocTpoeHMss  MaTpulbl  [UITaHUPOBAHMS

0OBIYHO MOJIB3YIOTCS KOANPOBAHNEM, KOJIMPOBAHHBIMHU
3Ha4YeHUAMH (PAKTOPOB

¢ ——h 3)

['e 0— KOAMPOBaHHOE 3HaUeHUEe (PAKTOPa;

() - HATypaJIbHOE 3HAYEHHE HYJIEBOIO YPOBHS;

Q) - HaTYpaIIbHOE TEKYIIEee 3HaYeHne (PaKTOPOB;

YG>- mar BaphHpOBaHHSL.

IIpu cocraBieHWM TIIaHAa DKCIIEPHMEHTa OCO-
OCHHO Ba)KHO INPABIJIHLHO BHIOPATh OCHOBHOM YpOBEHB
M [Iar BapbUPOBaHUS, B JAlbHEHIIEM aJeKBaTHOCTH
TIOJTy9EHHBIX MOJIENeil Gy/IeT 3aBHCeTh OT G i Y& oc-
HOBHOW YpPOBEHBb BBIOMpAETCS Kak MOXXHO OJNMKe K
IEHTPY 00MacTH (GaKTOPHOTO MPOCTPAHCTBA, B KOTO-
POM MMeEETCsl MaTEMaTHYECKOE OTMCAHUE, AT BapbH-
POBaHHS- U3 YCIOBUS aJ€KBATHOTO OMHCaHHs B 00Ja-
cTH iaHupoBaHus. Ecin oTBepraercs rumoresa aeK-
BaTHOCTH, MOJKHO TNEPEXOAUTh K CJIO0XHOU (opme
ypaBHeHUs cBsi3u. Ecnu mpencraBisieTcss BO3MOXKHEIM,
TO CJIe/TyeT IIPOBE3TH AKCIIEPUMEHT C MEHBILUM ILIaroM
BapbUPOBaHUs. Eciy NOABISIOTCS HOBBIE TPYIHOCTH C
YMEHBIIICHUEM II1ara BAppbUPOBaHUS TO OTHOIICHHUE ITO-
MEXH pacTeT IO OTHOIIEHHIO K IOJE3HOMY CHUTHANTY.
3TO MPHUBOAUT K YBEIHMYCHHUIO YHUCIA TyOIUPYIOIIHX
OKCIICPUMEHTOB, YMCHBIIAIOTCA 3HAYCHUA JIMHEUHBIX
ko3¢ unmenToB. OHM HEMOCPEICTBEHHO 3aBUCAT OT
nrara BapbUpoBaHusl, KOAPPUIHEHTH! OyIyT HE3HAYH-
MBIMH.

PesynbTaThl TPOBENCHHBIX IPEABAPUTEIHHBIX
OKCIICPUMCHTOB ITO3BOJIMJIM YCTAHOBHUTH IIAar Bapbupo-
BaHUS B CIEAYIOIIMX 3HAYCHUSIX: TSI IIpoIlecca mpec-
copaums 0,1........0,2 a 1 JUTHS IO JaBJIEHUEM
0,15...... 0,25 oT nuamazoHa BapbUPOBaHHS (PAKTOPOB.

Hcxoas U3 BBIICU3IIOKEHHOTO N0 COCTAaBICHHOM
3apucuMocTh ©  "QG mMmeer cremyromuii Bu:

® mwdY ™ P nd T @ Y M m
Pt ™ XP 0" TP T

POt Mm@ 1P YOI @ p
Pnd MY T
pn T

Bo mHOTHX clryvdasx obecreueHus KauecTBa n3ac-
M B mpouecce U3roToBJICHUA JIUIIL 1O OJHOMY €Iro

NoKazaTeto HeJjocraTouHo. Harpumep, uist miacrmac-
COBBIX IPOOOH U KPHIIEH, IPIMEHSIEMBIE TSI 3aI[ T
Pe3b00BBIX MOBEPXHOCTEH IITAHT TITYOMHHBIX HACOCOB,
obecrieyeHne JHIIb 0THOTO ITOKAa3aTeNs KauecTBa ~TOU-
HOCTH IOCAJIOYHOTO Pa3Mepa, SBISIETCS JOCTaTOUHBIM.
OIIHaKO opu  MMPOCKTUPOBAHUMU TEXHOJOTMYCCKOTO
MpoIlecca Ball U3TOTOBICHUS MPOTEKTOPHON MY(THI,
HEo0X0AUMO 00ECIeuUTh Pa3MEPHYI0 TOYHOCTb, I0-
BBIIICHHYIO TPOYHOCTH M BBICOKYIO H3HOCTOWKOCTB.
Takas 3aga4a MOKeT OBITh pellieHa IIyTeM IPUMEHEHNUS
BEKTOPHOW ONTHMH3aIMH. B 3THX ciydasx TpeboBa-
HUS, TIPEABSIBISIEMbIE K TUIACTMAcCOBOM JIETalld, yUIH-
TBIBAIOTCS B BUJIC HAOOpa LEJIeBbIX (PYHKITUH, IMOKa3a-
TeNel KauecTBa, KOTOPhIe 00pa3yeT BEKTOPHOH KpUTe-
pHii KauecTBa — BEKTOPHYIO (DYHKIUIO LIENH:

0 Q¢ i=1,2,3...... 4

TexHOMOTHYECKAs CTPYKTYpPa UCCIECITyeMOTO TPo-
ecca MOXeT OBITh MpeJCTaBlieHa BEKTOPAMHU U BXO/I-
HBIX TIIEPEMEHHBIX, COCTaBJIAIOIINX KOOPIMHATHOE
NPOCTPAHCTBO. 3aJja4a COCTOUT B ONPEACICHUN TaKUX
TEXHOJIOTHYECKUX [IAPAMETPOB &, IPU KOTOPHIX MOKA-
3aTeN KauyecTBa NPUHUMAIOT HaWiIydllue 3HAUYCHHMS
oo

ChopmynupoBaHHas 3a/1ada ONTHMHU3AIMH IIPO-
1ecca M3rOTOBJICHHUS IJIACTMACCOBBIX JETalled mpea-
CTaBJIsIeT cOOOH 3a/1a4y BEKTOPHON ONITUMH3AIIUH TTPO-
mecce, KOTopas sIBIISICTCS MHOTOIICICBOH 3amaueii He-
JIMHENHOTO NPOTPaMMHUPOBAHUs U PELIAETCsS METOIAOM
OTIpe/ICICHNsT WICaTbHON TOYKH B HOPMHPOBAHHOM
MPOCTPaHCTBE.

B pesynbprate pemieHuss METOAOM HICAIBHOU
TOYKH MOJIY4YaroTCsl LelieBble (YHKIMN, MaKCUMaJIbHO
OJIM3KHEe K HAWIY4YIINM 3HaYeHUsM. J[Jis BHIOpaHHBIX
KPUTEPHEB G (* ONPENENAIOTCA (°, KOTOphIE 00ecIe-
YUBAIOT LEJIEBBIM PYHKIMAM ° & G . 3aTEM IIPO-
W3BOJUTCS HOPMHUPOBAHHE KPUTEPUAILHOTO TIPO-
CTpaHCTBA.

B pesynbpTare ananm3a BEISBICHO, YTO TIOKa3aTeNIN
XapaKTEpUCTUK KadecTBa IPU OJHOKPUTEPUAIBHOMI
ONTUMU3AIHH JIy4Ille, YeM IPU BEKTOPHOU, 3HAUCHUS
KOTOPBIX MaKCHUMaJIbHO l'IpI/I6J'II/I)KeHI>I K HACAJIbBHBIM.
BekTopHas onTHMHU3aIis TO3BOJISIET BaphHUPOBATH I10-
Ka3aTeJIsIMU KauecTBa 110 CTEIEHU BaYKHOCTH JUIS KaX-
JIOTO KOHKPETHOTO CITyJasl.
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PROTOTYPE OF EQUIPMENT FOR EXPRESS TIRE PRESSURE CONTROL

Saint Petersburg State Unitary Enterprise passenger road transport,
Chief Specialist of management industrial safety and labor protection

Abstract

Orekhov V.

To develop a stand for express control of the air pressure in the tires of city buses, it is required to analyze
the relevance of the production of a prototype. This analysis was carried out in the form of a patent search, which
showed that there are no analogues of the proposed design for the stand for express monitoring of air pressure in
city buses in the base of the Federal Institute of Industrial Property, which means that the prototype is highly
relevant. The implementation of the prototype will allow achieving a technical result, namely, increasing the safe
operation of city bus tires by automating this control during daily technical control of linear rolling stock, before
being released to the line and returning from the line at motor transport enterprises. It will also provide this control
with a low labor intensity of work, therefore, the coefficient of production of city buses per line will increase, and
will allow timely warning of deviations in the state of air pressure in the tires, which will increase the service life

of tires.

Keywords: development of a prototype, air pressure, city bus tires, patent search, analog signal conversion,

hardware and software platform.

Introduction

Bus transportation is one of the main types of ur-
ban regular transportation of passengers; they play an
essential role in the unified transport system of the city.
Their part accounts for more than 65% of the traffic
volume from all types of mass passenger transport in
the city.

So, for example, SPb GUP «Passazhiravtotransy -
carries out activities for the carriage of passengers in
the city of St. Petersburg, public bus transport, as well
as ordered and other commercial transport by bus.

In the complex of bus depot workshops, work is
underway on the maintenance and repair of rolling
stock.

Today SPb GUP «Passazhiravtotrans» has Six bus
fleets, which provide transportation of passengers

along one hundred and sixty routes of the city, includ-
ing the suburbs. The rolling stock of the enterprise con-
sists of two thousand buses.

Analysis of the relevance of making a prototype

Before the manufacture and testing of a prototype
stand for express control of air pressure in tires, a patent
search was carried out to analyze the relevance of man-
ufacturing a prototype.

The objects of patent search are systems, methods,
devices, stands for monitoring the air pressure in the
tires of the wheels of city buses.

Valid patents found in the electronic database of
the Federal Institute of Industrial Property (FIPS) (see
table 1) [1].

Table 1

Valid patents found in the electronic database of the «Federal Institute of Industrial Property» (FIPS)

Information about the valid-
Search subject | Country of issue, Patent office / ity of the title of protection
(research object, | type and number of |applicant, country. Appli-| Invention title | (according to FIPS data at
its constituent | the title of protec- | cation number, priority. | (utility model) the time of the search)
parts) tion, MPK Date of publication (only for analysis of patent
purity)
Federal State Budgetary
educational institution of
Tire pressure higher .
monitoring. RU 158843 U1 vocational education étlg npdri%sru;;i?t
Tire pressure. GOLL 17/00 N0v03|b|rsl_< State Agrar- matic tire acts
Tire pressure ian vehicle
stands. university (RU),
2014153412/28,
26.12.2014
RU 2 554 164 C1
B60C 23/04 NISSAIE\IT:\D/IOJFE? RCO., Tire pressure
B60C 23/02 2013155 466 /'11 monitoring acts
GO1L 117/00 20.02.2012 ' system
G08C 17/02 e
RU
2550107 C1 NISSAN MOTOR CO.,
B60C 23/04 LTD. (JP), Tire pressure acts
B60C 23/02 2013152161/11, monitor
GO1L 17/00 20.02.2012
G08C 17/02
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RUB%gézzg/ngm NISSAN MOTOR CO.,
B60C 23/04 LTD. (P), Tire pressure ot
2013110521/11, monitor
GO01L 17/00 20.02.2012
G08C 17/02 e
Rléolllf g/%(l)'Jl Tire pressure
B60C 23/04 STEELMATE CO., LTD | monitoring sys-
B60R 16/023 (CN), 2011126504/11, | tem and related acts
HO4B 7/00 14.05.2010 vehicle tire
G08C 25/04 pressure gauge

From the submitted documents, three patents, an-
alogs or prototypes were selected that were the closest
in terms of technical result, namely:

1. RU 158843 Ul «Stand for testing the air pres-
sure in a pneumatic tire of a vehicley;

2. RU 2554164 C1 «Tire pressure monitoring
systemy;

3. RU 114779 Ul «Tire pressure monitoring sys-
tem and corresponding device for measuring tire pres-
sure of a vehicle».

The proposed design of an experimental prototype
stand for express control of air pressure in city buses
tires has the most general similarity with the utility
model patent document RU 158843 U1, namely, the
fact that in this patent the utility model is a stand for
checking air pressure in a pneumatic tire of a vehicle,
with using base plates and electronic sensors, but the
proposed design of a prototype experimental sample is
characterized in that a long-term stop of the vehicle is
not required.

The proposed design of an experimental prototype
of a stand for express control of air pressure in city
buses has no structural similarity with the utility model
patent RU 114779 U1 and the patent for invention RU
2554164 C1, but it has a similarity in functionality,
since these patents describe devices intended for moni-
toring air pressure in the tires of vehicles, but also dif-
fers in that the proposed model RU 114779 U1 is most
effective when operating a personal vehicle or in enter-
prises where the number of rolling stock is not large,
since this device installed on each wheel of vehicles re-
quires regular monitoring and careful operation, prac-
tice at large enterprises of passenger road transport, es-
pecially in northern cities, shows that this device is not
effective, as it often becomes inoperative.

Also, the proposed invention RU 2554164 C1 for
tires installed on city buses with a dimension of 275 /
70R22.5 and 295 / 80R22.5 has an error within the
measurement range between paired tires in dimensions

from 20 to 30 percent, which is not permissible during
operation, so at the slightest the lack of tightness of one
tire, the proposed invention RU 2554164 C1 will not
immediately signal a change in the pressure in the tire
of the wheel, and it also requires changes in the design
of the vehicle on which this device is not installed from
the manufacturer.

The design of the experimental prototype does
not require changes in the design of vehicles, and has
the most durable performance, since centralized op-
eration is provided.

Prototype device

The prototype contains: a supporting metal
structure with a support platform, a strain gauge sen-
sor is placed inside the frame of the supporting metal
structure, it is influenced by a moving rod along the
guide sleeve.

The upper base of the rod is flush with the sup-
port platform, the axis of the rod is located strictly in
the center of the place where the force is applied to
the strain gage sensor, in turn, the strain gage sensor
and the rod with a guide sleeve are located strictly in
the center of the support platform.

The cross-sectional area of the bar should not
exceed the contact patch area of the used vehicle tire
with the support area, and also should not be very
small due to the variety of tire tread channels and
their sizes.

A strain gauge sensor, when measuring read-
ings, produces an analog signal, which is transmitted
through signal wires, through the connectors of ana-
log ports, to instrumentation and automation, which
further converts the analog signal into the value of
the air pressure in the tire, and also gives an opinion
on its condition.

Sectional view of the prototype structure de-
vice, along the center of the axis of the moving rod
(see figure 1).
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Front sectional view

Fig. 17 Sectionaliewof the prototypedesigndevice centeredon the axis of the movingbar
1 - supportplatformwith a hole, 2 - supportingmetalstructure,3- control andmeasuringdeviceand automation
(instrumentatiorand A) with a liquid crystaldisplay,4 - connectordor analogports, 5 - signalwiresand power
wires, 6 - strain gaugesensor,7 - movingrod, 8 - guidesleeve

Prototype stand for express control of air pressure
in the tires of city buses, provides this control without
leading to a long-term stop of city buses (vehicles) at
the equipped technical control area, also increasing the
production rate of city buses per line.

Selection of a strain gauge sensor for a proto-
type

For the prototype, a Sierra strain gage sensor
model SL6D with a maximum load of 15 kg (hereinaf-
ter referred to as sensors) was chosen, which is de-
signed to measure and convert the gravity force acting

on the sensor from the object into an analog electrical
signal.

The principle of operation of the sensor is based
on converting the force acting on an elastic element into
its deformation and converting this deformation using
strain gauges into an analog electrical signal.

The place of the strain gauge sticker is sealed.

The sensor consists of an elastic element, strain
gages glued to it, connected by a bridge electrical cir-
cuit.

Diagram of the electrical bridge connection of
strain gages (see figure 2).
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Fig. 27 Diagramof the electrical bridge connectiorof strain gages

The sensors belong to the Bend beam family Modifications of sensors of each of the families
(SBML11 and SL6 modifications), since the type of per-  differ in maximum load, permissible error limits, over-
ceived load is based on the bending of the sensor. all dimensions and weight.

General view and schematic drawing of the sensor
model SL6D (see figure 3).

T
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Fig. 37 Generalviewand schematidrawing of the sensormodelSL6D

Technical characteristics of the sensor model SL6D (see table 2) [2].
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Table 2

Model SL6D Sensor Specifications

Description of characteristics Feature value
Rated loads (NPI, kg) 15
Sensitivity (RCP, mV / V) 2,0 +/- 0,15
Accuracy class C3
Number of verification intervals 3000
Min. verification interval 7500
General error (% RCP) ¢ ° 0,020
Creep (% RCP / 30min) ¢ ° 0,0167
Change in RCP from temperature (% RCP / 10 ° C) ¢ ° 0,016
Change in NKP from temperature (% RKP / 10 ° C) ¢ ° 0,020
Zero balance (NKP,% RKP) °1,0
Input Impedance (Ohm) 402° 6
Output Impedance (Ohm) 350° 3
Insulation resistance (M) 2 5000
Temperature compensation range (°C) -10Y +40
Working temperature range (°C) -35"Y +65
. Recommended 5 15
Supply voltage, (V, direct current) Maximum 18
Ultimate load (% NPI) 150
Breaking load (% NPI) 200
Protection class IP65
Angle correction (% of load) 0,02/100 mm
Platform size (mm) 350 3 350
Cable type 4-core shielded 24,2 mm
Load cell material Aluminium alloy

Calculation of the diameter of the rod, which
transfers part of the specific pressure in the tire contact
patch to the sensor is given below.

The value of the specific pressure at the tire con-

tact patch, [ .. with a supporting surface defined in
past research projects. At tire pressure 0,88 MPa,
[ye= 861 kpa.

The larger the cross-sectional area of the bar,
Sc.c' the more pressure is taken by the strain gauge

sensor, which means that it was required to select such
a cross-sectional area of the rod, at which the rod will
be involved in any position of the tire tread of the
wheel, after measuring the width of all channels of the
tire tread Tyrex All Steel VC-1 with a caliper, the max-
imum width of the tire tread was found to be 11 cm.
From what the decision was made to perform the

calculation for the cross-sectional area of the bar, SC_C

vat D, =145mmu D, =15mm, to determine
the maximum possible cross-sectional area of the bar.

Bar section area, SC_C, is determined by the for-
mula [3]:

. D
Sc.c :pQ?C)Z- 1)

S..= 3,14@%45)2 =1,65cm

Sc.c = 3’14Q:L_25)2 =177 e,

The maximum pressure that the sensor can with-
stand is determined by the formula [3]:

t maxH :t 71.¢ (SC_C. )
1 o = S 78Q,65=14,49 kgfiem?
{ maxH — 8,78(.177: 1554 kgficmz.

Based on the calculation of the maximum pressure
that the sensor will withstand, we conclude that with a
rod diameter of 14,5 mm, the maximum pressure is
14,49 kgf/cm?, therefore, a sensor with a nominal load
of 15 kg can be mounted on a prototype.

The calculated maximum pressure that the sensor
will withstand is recommended since the sensor has a
maximum permissible return strain of 150% and a de-
structive load of 200% according to the specifications
of the sensor.

Conversion of an analog signal from a sensor

Conversion and automation of the received analog
signal from the sensor is processed on the «Arduino»
hardware and software platform, which is a tool for de-
signing complexes of electronic devices for closer in-
teraction with the surrounding physical environment,
using the Arduino software (IDE) for a personal com-
puter (PC) with operating system (OS) Windows,
which prescribes algorithms for processing and con-
verting incoming data to the hardware and software
platform «Arduino» into the required indicators or ac-
tions.
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Arduino UNO board is used in the prototype stand
for express control of air pressure in city buses, which
today is widely used in the «Arduino» hardware and
software platform, and the HX711 Arduino module is
used to amplify the analog signal from the SL6D model
sensor.

The required data indicators from the «Ar-
duino» hardware and software platform can be out-
put both directly through the Arduino software (IDE)

o™it

Strain gauge

[we i)

X7

on a PC, and on various modifications of LCD
screens without connecting to a PC, but then it is re-
quired to connect the Arduino UNO board to a power
source in accordance with technical characteristics.

Diagram of connecting the components of the
hardware and software platform «Arduino» to the
Arduino UNO board in a prototype stand for express
monitoring of air pressure in city buses' tires (see fig-
ure 4).

FL comnection

0O

GND
Vee
SOA

GND
orT

Vee

Module 120 101 - liguid screen for displaying the reguired valves

Fig. 47 Wiring diagramof the componentsf the hardwareand softwareplatform¢ Ar d utatimeo &
ArduinoUNO boardin a prototypestandfor expressnonitoringof air pressurdn city buses

Using the Arduino software (IDE), a program

for the «Arduino» hardware and software platform
was developed on a PC, which has a specific struc-

ture.

In the Arduino software (IDE), these programs

are called «Sketches».

The developed experimental sketch for the
hardware-software platform «Arduino» used in the
prototype of express-control of air pressure in tires
(see figure 5).
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#include<HX711 h>
#include<Wire_ h>
#include<LCD_1502_RUS h>

HX711 scale(Al, Ad);
LCD_1602_RUS lcd(0x27, 16, 2);
floatmyScale;

voidsetup() {

scale set_scale{307);

scale tarel);

miyscale = round(scale_get_units{10));

Serial.begin{2600);
lcd.imitl);

lcd . backlight();

Wire setClock{400000);
Serial.printing0.00);

H

void loopl) {

miyscale = scale.get_units(10);
Serial.printini{myScale);

if [ myScale<=500.0){
charmiystr[5];

lcd.setCursor{0,1);

led.clear [ );

lod.print(“3aeosTe Ha nAowWagry");

1

/i We connect the HX711 library to work with the hx711 ADC
// Port library
/f Display library

/' We indicate in which pins the ADC hx711 is connected
[DT{DOUT) - pin &1, 5CK - pin AQ)

S 12C LCD display address 0x27, 16 characters per line, 2nd
strings, connection of Russian characters

/{ Variable for storing the weight value

/! Setting the calibration factor

/{ Reset the value to O

J/ 'We remember the average value without load, but taking
into account of the rod

// Initializing the port monitor as an output device

S LCD initialization

/{ Turn on the =creen backlight

Jf 5et the bus baud rate 12C = 400kbit,s

J We reset the value on the port monitor

J We translate the cursor
/{ Clear screen
// We derive the designation

if | myScale== 12000.0 &&myScale>= 6600.0) {

charmystr[5];
lcd. setCursor{0,0);
lcd.clear [ );

lcd. print("Koneco cMnbHO HakaveHo");

1

/' We translate the cursor
Jf Clear screen
/{ We derive the designation

if | myScale<=6500.0 &&myScale>= 6200.0) {

charmyStr[6];
lod.setCursor({0,0);
lcd.clear [ );
lcd.print(“2.3 bar”);

1

J/ We translate the cursor
/i Clear screen
/' We display the value of the pressure in the tire of the wheel

Fig. 517 Thedevelopedxperimentakketchfor the hardwareand softwareplatform"Arduino”
usedin the prototypeof expressontrol of air pressurdn tires

The sketch was developed on the basis of a pas-
senger car, since it became difficult to organize an
experiment on a city bus.

This sketch is based on the empirical depend-
ence of the tire contact patch area and the pressure
applied to the strain gauge sensor.

General view of the assembled experimental
prototype (see figure 6).
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Fig. 61 Generalviewoftheassekperi

The technical result of the prototype stand for ex-
press monitoring of air pressure in tires is to increase
the safe operation of vehicle tires by automating this
control during daily technical control of rolling stock,
before being released to the line and returning from the
line at motor transport enterprises, providing this event
with low labor intensity, therefore, timely warning of
deviations in the state of air pressure in tires.

Conclusion

The stand for express-control of air pressure in
tires will allow to strengthen this control before the pro-
duction of all linear rolling stock of the enterprise on
the routes of the city (traffic lines), therefore, financial
costs and emissions of harmful substances for addition-
ally burned fuel will decrease. And in the future, the use
of this stand will allow the formation of clear statistics
of data on the identification of deviations in the air pres-
sure in tires, the analysis of which can contribute to ad-
justments of measures in the complexes of the work-
shops of the enterprise, and can also contribute to the
necessary operational interaction of departments.
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