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CPABHUTEJ/IbHBIA AHAJIU3 PACXO/JIA 3AIIACHBIX YACTEHM U TEXHHKO-
IKCIVIYATAIMOHHBIX IIOKA3ATEJIEN IIAPKA 3JIEKTPOMOBUWJ/IEN U
ABTOMOBMJIEHN C ABUT'ATE/JIAMHA BHYTPEHHEI'O CTOPAHHUA

C.B. bynaTtos!

Openbypeckuii 20cyo0apcmeenHulil yHugepcumen,
Poccus, 460048, Opernbype, npocnekm [lobeowt, 0. 149, rumep A.

B craTbe nmpoBoAMTCS CpaBHUTENBHBIN aHANIN3 MTOKa3aTelel mapka 3JeKTpoMoOuIIeii U aBToMoOumIIeit ¢ aBurare-
JSIMH BHYTPEHHETO CrOpaHHsl, TAKHX KaK 3aTpaThl HA TEXHUUECKOE 00CITYy)KUBAHUE M PEMOHT, Ha CTPaxOBaHHE, Ha TOII-
JIMBO, a TAK)Xe TEXHUKO-IKCIUTyaTallMOHHBIE (KO3 HUIIMEHThI TEXHUUECKOI TOTOBHOCTH M BbINTycka). [IpuBoaurcs cra-
THCTHKA MOMYJISPHBIX B Poccun Mapok asekTpoMoOuield, nHpopManus 1Mo BUIaM OTKa30B OCHOBHBIX Y3JIOB U arperaToB

Ha TprMepe TakuxX Mapok kak Nissan, Tesla u Skoda.

HpI/IBeZ[eHHHe B pa60Te OKCIICPUMCHTAJIbHBIC UCCIICAOBAHNSA 6y,£[yT COBCPHICHCTBOBATLCA € YYCTOM CUTyalllU
Ha PBIHKE TPAHCIIOPTHBIX CPCACTB U 3allaCHBIX ‘IaCTeﬁ, a TaK)Ke S9KOHOMHYECKOH 00CTaHOBKHU HpeI[HpI/IFITI/Iﬁ aBTOMOOUIIb-

HOT'O TpaHCIIOPTA.

Kniouesvie cnosa: pacxoa 3amacHbIX ‘IaCTCﬁ, apk aBTOM06I/IH€I>'I, TPAHCIIOPTHOEC CPEACTBO, 3H€KTpOMO6I/IJ'IL,

JABUTATCJIb BHYTPEHHETO CTOpaHus.

COMPARATIVE ANALYSIS OF THE CONSUMPTION OF SPARE PARTS AND TECHNICAL
AND OPERATIONAL INDICATORS OF THE FLEET OF ELECTRIC VEHICLES AND CARS
WITH INTERNAL COMBUSTION ENGINES

S.V. Bulatov

Orenburg State University, Russia, 460048, Orenburg, Pobedy Avenue, 149, letter A.
The article provides a comparative analysis of the indicators of the fleet of electric vehicles and cars with internal
combustion engines, such as maintenance and repair costs, insurance, fuel, as well as technical and operational (technical
readiness and output coefficients). The statistics of popular brands of electric vehicles in Russia, information on the types
of failures of the main components and assemblies are given on the example of such brands as Nissan, Tesla and Skoda.
The experimental studies presented in the work will be improved taking into account the situation on the market
of vehicles and spare parts, as well as the economic situation of road transport enterprises.
Keywords: spare parts consumption, vehicle fleet, vehicle, electric vehicle, internal combustion engine.

Beenenue

ITo cocrosamro Ha 01.01.2024 roxa B Poccuu
HACYHUTHIBAIIOCH 39,1 ThIC. 3nexTpoMoOmel (puc. 1),
yTo cocrtasiser Bcero 0,1% ot obmero xonmyecTsa
JIETKOBBIX aBTOMOOWIEH B crpaHe. OmHAaKo pocT
«3JIEKTpONapKay 3a MOCIETHHIE MOJToa YBEIUIMICS
B 1,5 paza. COOTBETCTBEHHO HOMEHKJIaTypa 3amac-
HbIX yactedt (34) mis Hux Oyzaer pacmuparses. [lo
MPOTHO3aM KOJIMYECTBO JIETKOBBIX JIEKTPOMOOHMIEH
Kk 2030 roxy AOKHO COCTaBUTH mopsAnka 1,5 MulH.
€IMHHUII. 3HAYUTENBHBIN POCT XKAET M aBTOMOOMIIEH ¢
nBuratensiMu BHyTpeHHero cropanms (IBC) mo 70
MJIH. eTUHUI] (IPU HBIHENTHUX 46,4 MITH. aBTOMOOH-
neit) [1-3, 5-10].

EDN PCPQDI

Uro kacaercss MOJIETHHOTO psifla aBTOMOOH-
neit ¢ JIBC, To nuaepom mo-mpexHEMYy OCTaercs
Lada, 3arem umyt Toyota, KIA, Hyundai u Renault.
MoenbHBIN psill SIEKTPOMOOWIIEH TIpeCTaBIeH Ha
puc. 2.

Ha npoTspkeHur MHOTHX JIET JIUJEPOM OCTa-
ercst Nissan. CTOUT OTMETHTh MapKy KHTaWCKOTrO
npousBoauTeNst Zeekr, koTopas 3a To1 mogHsuIcs ¢ 12
MecTa Ha TPEThe, a TAKXKe MOABEM OTCUECTBEHHOTO
openna Evolute ¢ 14 Ha 5 cOOTBETCTBEHHO.

[Tockoneky ¢ 30 uronst 2024 roga BCTynmaeT
3amper coTpyaHuuecTBa Zeekr ¢ KOMIIaHWSMH W3
Poccun, BeposiTHee Bcero CTOUT XAATh ele Ooee
pe3kuit moabeM npogax [1].

1Bynamoe Cepzeii Braoumuposuy — kanoudam mexsuuecKux HayK, acCUCmeRm Kapheopbl MexHU4ecKotl SKCRLyamayuu u
pemonma asmomoduneit, men.: +7 950 189 69 93, e-mail: bul.sergey2015@yandex.ru.
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Pucynok 2 — MonebHblii psif 3JieKTpoMoouei (mo cocrosinnio Ha 01.01.2024 roxa)

OcHoBHasl YacTh

HecmoTpst Ha TO, 4TO 0OJBIIOE KOTHYECTBO
MIPOU3BOJUTENICH IIEKTPOMOOMIIEH, B TOM YUCIIE KU-
Talickux, nosBwinch B 2022-2023 ropxy, yaanock
NPOaHaIM3UPOBATh U COOPATh HEKOTOPHIE JAHHBIE IO
OTKa3am.

Ha puc. 3a u 30 mokazaHo pacrpenerneHue
HEUCTPAaBHOCTEH IO arperaraMm M CUCTEMaM aBTOMO-
owuneii ¢ /IBC B cpaBHEHUU € DIIEKTPOMOOUIISIMU.
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Pucynok 3 — PacnpenejieHne HeMcipaBHOCTeii
1o arperaram u cucremam apromoouiieii ¢ IBC (a) u

3JieKTpoMoouJeii (6)

Ecnu notpebnocts B 34 a5 aBromobuIieii ¢
JABC ocraetcs npaktudeckun onuHakoBoi (50 % He-
UCTIPaBHOCTEH BO3HHMKAET B y3JlaX TPAHCMHCCUHU H

CIIoI DY



CpaeHumeﬂbeuj aHa.aus pCICXOdCI 3andacHsix yacmeii...

JIBUTATENIs), TO MOTPEOHOCTh IS 3JICKTPOMOOHIICH
pacmipenenicHa OoJjiee paBHOMEpPHO (WMHBEPTOp U
PDM-monynbs — 20 %, 6aTapes — 18 %, anekTpoaBu-
ratenb — 17 %). OcHoBHast mpoOeMa 3IEKTPOMOOH-
JIeH — 3TO TeperpeB CUCTEM U 3JIEMEHTOB.

Jns nanpHeiiero peiieHusl mocTaBiIEeHHON
L[EJIA U 33]1a4 MPOBEJIEM CPABHUTEIIBHBIN aHAIU3 T10-
Ka3aTeled IMapKoB MPEANpUATHH (aBTOMOOHMIIH C
JABC — 27 equHUIT; 2IEKTPOMOOHTN — 22 STUHUITHI).

Cpenu 35eKTpoMoOuIIeH OOJIBITYIO A0 CO-
crasiseT mozeib Nissan Leaf — 68 %, cpeau asTomo-
ouneii ¢ JIBC — ato Skoda Rapid — 49 %. Dkcrmtya-
TaIys OCYIIECTBISCTCS B OJUHAKOBBIX YCIOBHSIX.
OCHOBHBIE MTOKA3aTeIIN UCCIICyEMbIX ITAPKOB MTPHUBE-
eHsl B Tadmure 1.

Tabnuna 1 — OcHOBHBIE MIOKA3aTEIN MAPKOB

3arpaThl Ha KamutanbHbIH peMoHT (KP). Ha pemonT
apromobmnieii ¢ JIBC Obuto motpadeHo Ha 63 %
0ombIlIe, YeM Ha PEMOHT AJeKTpoMoomiel. CBsi3aHO
3TO ¢ TeM, 4To B 2023 rogy, MOMUMO MOJOPOKAHUS
Ha 40%, Kaxmas TpeTbs KAaHUCTPa MOTOPHOTO Macia
OBIJIa HU3KOTO KayecTBa, Harpsimyto Biwsist Ha JIBC ¢
MOCIEAYIOUIMMH ~ PEMOHTHBIMUA  BO3JICHCTBHSIMH.
Tax>xe TaHHYIO CBSI3b MTOJITBEPIKAAET CTATUCTHKA 00-
pamenuit kreHToB B CTO UMEHHO 10 IPHIHMHE pe-
MOHTa aBurareneid. OTCyTCTBHE OOJIBIIMHCTBA «Pac-
XOJTHUKOBY», MEHBIIUI M3HOC TOPMO3HBIX KOJIOAOK,
00BSICHICT MaJIoe KOJTMIECTBO OOpaIIeHU KITMEHTOB
ANEKTPOMOOUIICH B CEPBUCHBIC IEHTPHI B TEUCHHC
nepBbIx 3-5 et win 100 TeICc. kM. HeucnpaBHocTu
(Iporap CHJIOBBIX KOHTAKTOB B OaTapee) IpH MaTbIX
mpoOerax, B OOJbIIIel CTENEHH, CBA3aHBI C UYPE3BHI-
YaiHOH 3KCIuTyaTanueii anexkrpomoomis. Pecype 6a-
Tapew B mociennne 2-3 rona ypenudeH Ha 50-55%.
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MHPOPMAIN CTONMOCTE TPaHCIIOPTHBIX CPEACTB Ha
BTOPUYHOM PBIHKE NIPAKTUYECKU OJUHAKOBASI.
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Pucynok 4 — 3aBucumoctu 3aTpat Ha 34 ot npobera ¢ HayaJa IKCILIyaTalMu

Ha pucynke 4a mokaszan npumep Toro, Kak 3a-
Tpatel Ha 3Y Ui 31eKTpOMOOHIS MOTYT OBITH B 2
paza Bbime. Ha mateiid ron skcruryarammu Nissan
Leaf mpu mpobere 179 Thic. KM MOSIBUIIACH HEOOXO-
JUMOCTb B 3aMeHe OaTape, CTOMMOCTb KOTODOii
obuta 600 ThIC.py0. Kak yka3siBanoch BbILIE, pecypc
Oarapeit, HaunmHast ¢ 2020 roma yBenWYeH BJBOE.
Cpok ciyx0s1 nocturaer 20 net. Ha pucynke 46 3a-

TpaThl Ha JBa cpaBHUBaeMbIX TC MpakTHYECKH OJIU-
Hakosble. IIpu npoGere 90 Thic. kKM, ObUIa 3aMeHa
IKH, KoTopele i Tesla B 2,5 pasa gopoxe, yeM Juist
Skoda. TIporHo3upoBaHHEe MOKA3bIBACT, YTO IMOCIIE
150 TeIC. KM 3aTpathl Ha aBToMoomiIb ¢ JIBC npeBbl-
CSIT 3aTpaT AJIsl AIEKTPOMOOIIAL.

Pasznanma 3atpat na 34 aBromobuieii ¢ JIBC
1 3JIEKTPOMOOMIIEH MOXKET OBITh paccunTaHa 1o (op-
MyJe:
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C.B. Byaamos

AC3y = (C'3y— C%3y) - L, (D)
rne '3y, C%y — pacxons! Ha 3U, mpuxoasmmecs
Ha 30 TeIc. KM mpobera aBTomMoOmieii ¢ JIBC u anek-
TpoMoOuUIIeH, pyo.;

L/, L/” — cpemHeromnoBoii mpoGer aBTOMOOH-
neit ¢ JIBC u siekTpoMoOmiIeit, ThIC. KM.

Pasnuiy noxomoB (monydeHHbIe, HAIPUMED,
3a cUeT YBEeJIIMYSHHS TOI0BOTO Ipodera, mepemnpodera
IIVH U T.J.), TOTy4YeHHbIX ¢ apTomobmieit ¢ /IBC u
JNEKTPOMOOHIICH, MOXKHO DPaccuuTaTh IO CIEAYIO-
e Gopmyie:

A= (0,98 - fc—C39) - (L” - L"), ()
rae Jlc — noxonuas craBka Ha 30 ThIC. KM Ipo-
oera, pyo0.;

C3y—pacxozns! Ha 34 Ha 30 THIC. KM TIpo0dera,

pyo.

KonmdecTBO KanmuTaabHBIX PEMOHTOB Y3JIOB
u arperatoB aBToMooOwmiteli ¢ JIBC u anexTpoMobmiieit

MOJKET OBITh paccuuTaHo 1o Gopmyie [4]:
J

Qr :Z[Q(LK)_Q(LH)]'A' 3)
j=1
rae Q(Lp), Q(Lk) — 3HaveHue Beaymei GyHKIumn
MOTOKA OTKA30B Y3JI0B M arperaToB Ha Ha4ajuo M KO-
HEI| roJia COOTBETCTBEHHO;

A — uncno aBromobuied ¢ JIBC nmu siek-
TpOMOOWIIEH, e1.;

Ly, Lk — mpoGer aBromoOmis ¢ ABC wnn
ANEKTPOMOOWIISl Ha HAyalo M KOHEIl TOAa COOTBET-
CTBEHHO, THIC. KM.

CpaBHUTENBHAS XapaKTEPUCTHKA 3aTpaT aB-
tomobmiieit 2015 u 2020 rof0B BEINYyCKa [TOKa3aHa B
Tadnure 2.

Tabnmma 2 — CpaBHHTebHAS XapakTepucTuka 3aTtpar TC

2015 r.B. 2020 r.B.
XapakTepucruka Skoda Rapid Nissan Leaf Skoda Rapid Tesla Model 3
Long Range |

Croumocts TC, MIH.py0. 0,88 0,9 1,9 2,5
O6umii mpober, KM 236088 218070 152147 148973
CronmocTh 1 kM/py0. (TOITHBO) 4,1 2,3 3,7 2,1
Croumocth 1 kM/py6. (061mas) 14,2 9,2 9,72 6,88
3arpaThl Ha CTpaxoBaHHe B roJi, pyo. 2980 2980 3477 500000
Cpennue 3atpatel Ha TO B ron, pyo. 13900 22000 13900 44000
3atpatsl Ha 3U ¢ Havana dKcIuTyaTa- 358641 812406 161800 164452
1y, pyo.

Hcxoms w3 maHHbIX TaOmuIBl 2, TaKxke
MOYKHO C/I€aTh BBIBOJI, YTO JICKTPOMOOHIIL HYX/1a-
€TCsI B PEMOHTE B pa3bl MeHbIIe, HO 3Y 10 CTOMMOCTH
MeHbIIe a1 apTomoobwmiei ¢ JIBC.

Jlanee paccMOTPUM TEXHUKO-IKCILTyaTallH-
OHHBIC TIOKA3aTeNM B MApKe MPH Pa3IUUHBIX Mpode-
rax TC.

Ha puc. 5 nokazansl 3aBucuMocTH K03 du-
[UCHTOB TEXHHYECKONH TOTOBHOCTH OT Mpodera c
Havaja SKCILTyaTalldu 3JIeKTPOMOOHICH U aBTOMO-
ouneii ¢ JIBC.

Ha puc. 6 nokasanbl 3aBUCUMOCTH KO3 du-
[UCHTOB BBIMMyCKa OT Mpodera ¢ Havyana JKCIuryara-
MY 3JIeKTpoMoOmtel u apromoomieti ¢ JIBC.

== = ggTOMO6MAN c OBC aneKkTpomobun
1
0,98 0,98
0,98 0,97
3 ~ \0[96 0,96
0.96 ~ 0,95 0,95 0,95 0,95
T 0TS T— T 0%
5 0,94 =~ —
s U 0,95 S s> <
0,94 S ” 0,94 -
0,92 0,93 0,93
0,92 0,92 0,92 0,92
0’9 7 7 ’ 7’
0’88 T T T T T T T T

30 60 90 120

150 180 210 240 270 300

L, TbIC.KM

Pucynok 5 — 3aBucumocT KO3 PHIHEHTOB TEXHNYECKOI TOTOBHOCTH OT NMpodera ¢ Hayaja KcIayara-
MU dJ1eKTpoMooueii u apromoomei ¢ JIBC
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CpaeHume/szblﬁ aHa.aus pacxoda 3andacHsix yacmeii...
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Pucynok 6 — 3apucuMocTH K03¢(pUIHEHTOB BBINYCKa OT Npofera ¢ HA4aJa IKCIVIyaTalMu 3J1eKTPOMO-
ouseit u aBTomoomei ¢ JIBC

3akioueHue

CpaBHUTENBHBIN aHANK3 [TOKa3aTeNel mapka
anekTpomMoOmiiel u aBromoOwmiei ¢ JIBC mokasan,
4TO B CpPeJHEM OOCITY)KHBaHHE JIEKTPOMOOHIEH Cco-
crarnser 40 % 3aTpar Ha coJiep)KaHUE aBTOMOOMIIeH
¢ JIBC npu paBHOM mpobere.

I'maBHO¥ 3amavueii Ha Onmokaiinee Oyaymiee —
CHIDKEHHE CTOMMOCTH HOBBIX 3JIEKTPOMOOHIIEH 110
ypoBHs aBTomobunelt ¢ JIBC, a takxe pa3Butue 3a-
PSAIHON HHPPACTPYKTYPHI B CTPAHE.
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YK 656.1
HUCCJIEAOBAHHE BJIMAHUA TEMIIEPATYPBI U I'/IYBUHbI PA3PA/IA HA
PABOTY CBUHLIOBO-KUC/IOTHBIX AKKYMYJIATOPOB

A.H. Yeb6okcapoB!

Cubupckutl 20cy0apcmeeHHblil A8MOMOOUTILHO-00PONCHBLU YHUBEPCUEN,
Poccus, 644080, 2. Omck, np. Mupa, 5.

HccnenoBanye NOCBSIICHO aHANN3Y BIUSHUSA TEMIIEPATyPBl OKPY KarOLIeH Cpeabl ¥ IITyOHHbI pa3paaa Ha Xapak-
TEPUCTUKH CBHHIIOBO-KHCIIOTHBIX aKKyMYJISITOpHBIX Oatapeii. [IpoBeeH aHann3 3aBUCUMOCTH OTHOCHTENIFHOH EMKOCTH,
CpOKa CITyOBl ¥ KOJMYECTBA LUKIOB pa3psia OT yKa3aHHBIX MapaMeTpoB. IIpe/ioskeHbl METOIBI peIeHUs Ipodiiem,
CBSI3aHHBIX C NOHIDKCHUEM XapaKTEPUCTUK AKKYMYJIATOPOB IIPH HEOIArONpPUSTHBIX TEMIIEPATYPHBIX YCIOBUSIX U TITy00-
KUX paspsizax. Mcnonp3oBaHne TEIUION30ISINN U ITOIOTPEBA IEKTPOIINTA IPEUIOKEHO I ONTUMHU3AIMN PaObOThI aK-
KyMYJIATOPOB B Pa3JIMUHBIX KIMMaTHUECKUX yCnoBusiX. [lomyueHHbIe pe3ynbTaThl MOTYT OBITH HCIIOJIB30BaHbI IS 1O-
BBILIEHHS 3 (EKTUBHOCTH, HaJISKHOCTU U CPOKA CITY>KObI CBUHIIOBO-KUCIIOTHBIX aKKyMYJISITOPOB B Pa3JIMYHBIX 001aCTAX
MPUMEHEHUS.

Knrouegvie cnosa.: CBUHIIOBO-KUCIOTHBIE aKKYMYJIATOPBI, TEMIIEpaTypa OKpYKarollei cpeibl, IryOrHa paspsina,
OTHOCHTEJIbHAsl EMKOCTB, CPOK CITY>KOBI, KOJIMYECTBO LIMKJIOB pa3psja.

INVESTIGATION OF THE EFFECT OF TEMPERATURE AND DEPTH OF DISCHARGE ON THE
OPERATION OF LEAD-ACID BATTERIES

A.N. Cheboksarov

The Siberian State Automobile and Highway University,

Russia, 644080, Omsk, Mira Ave 5.

The study is devoted to the analysis of the influence of ambient temperature and discharge depth on the charac-

teristics of lead-acid batteries. The analysis of the dependence of the relative capacity, service life and number of discharge

cycles on these parameters is carried out. Methods for solving problems associated with a decrease in the characteristics

of batteries under adverse temperature conditions and deep discharges are proposed. The use of thermal insulation and

electrolyte heating is proposed to optimize the operation of batteries in various climatic conditions. The results obtained

can be used to improve the efficiency, reliability and service life of lead-acid batteries in various applications.
Keywords: lead-acid batteries, ambient temperature, discharge depth, relative capacity, service life, number of

discharge cycles.

Beenenue

CBHHIIOBO-KHCJIOTHBIE aKKyMYJISITODBI,
BIIEpBBIE NpeAJIOKEeHHbIE B XIX Beke, ocTaroTcs oJ1-
HUMH U3 CaMbIX PaclpOCTPaHEHHBIX W LIUPOKO HC-
NOJIb3YEMBIX MCTOUYHHKOB 3JEKTPOIHEPTUU B MHpE.
CBHHIIOBO-KHCIIOTHBIE AKKyMYJISITOPBI IIMPOKO HC-
MOJIB3YIOTCS B Pa3IMYHBIX 00JIaCTAX, HAUMHAS OT aB-
TOMOOWJIBHOW NPOMBIIIJICHHOCTH W 3aKaHYUBas CHU-
CTeMaMH PE3E€PBHOTO MUTAHHUA U BO30OHOBIISIEMBIMH
MCTOYHHUKAMH 3Heprun. VX momynsipHOCTh OOBICHS-
€TCsl HaJIe)KHOCThIO, JOCTYITHOCTBIO U HU3KOM CTOM-
MOCTbIO0. OIHaKo, HECMOTPs Ha BCE MPEUMYILIECTBA,
SKCILTyaTallHOHHBIE XapaKTePUCTUKH CBUHIIOBO-KHC-
JIOTHBIX AKKyMYJIITOPOB 3HAYUTEIHHO 3aBUCST OT
YCIIOBHI MX UCIOJIb30BaHMs, B YACTHOCTH OT TEMIIE-
paTypsl OKpy>Karollel cpenibl U pexxnuma paspsaaa [1].

EDN OCHAWA

TemnepaTypHble YCIOBUS IKCIUTyaTallMH UT-
paroT KIIOYEBYIO poiib B 3()(h)eKTUBHOCTH M JOJITO-
BEYHOCTH aKKyMyJATOpoB. [Ipu HU3KKX TemmepaTy-
pax yMEHbIIAEeTCs JIOCTYyNHasg €MKOCTh aKKyMyJIs-
TOpA, YTO CBSI3aHO C MOBBIIIEHHON BSI3KOCTBIO JJIEK-
TPOJUTA U YBEJIMYECHUEM BHYTPEHHETO CONPOTHUBIIE-
Hus. Beicokue TemmepaTypsl, HallPpOTUB, YCKOPSIOT
XUMHUYECKHAE PEAKIINH, YBEITUYNBAsg EMKOCTh, HO TIPH
3TOM 3HAYHUTENIBHO COKPAILAIOT CPOK CIIY>KObI aKKy-
MYJIITOpa 32 CUET YCKOPEHHS KOPPO3HOHHBIX MPO-
LIECCOB.

I'myOuna paspsiga Takxke SBISETCS Ba>KHBIM
(akTOpoM, BIHSIONIMM Ha KOJIMYECTBO IUKIIOB 3a-
psna-paspsana, KOTopoe aKKyMyJsiTOp CIIOCOOCH BBI-
JepkaTh 10 HACTYIUIEHUs OTKa3a. bojee riaybokue
paspsabl YCKOPAIOT MpoLece AeTrpaJaliil aKTHBHBIX
MaTeprasoB, YTO BEAET K COKPAIIECHUIO KU3HEHHOTO
LUKJIa aKKyMYJIATOpA.

YYeborcapoe Anexceii Huxonaesuuy — KaHOuoam mexuuveckux Hayk, ooyenm, 0oyeHm xageopvl «AemomobunvHblii
mpancnopmy men.: (3812) 65-15-54, e-mail: chan23@inbox.ru, ORCID: 0009-0000-6929-3081.
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HccaedosaHue 8ausHUs memnepamypbul U 24y6UHbl paspsada Ha pabomy ...

Ha pucynke 1 npeacrasiieH rpapuk oToopa-
JKAIOMIUK  3aBHCHMOCTh OTHOCHTEIIFHOM EMKOCTH
CBUHIIOBO-KUCJIOTHON aKKyMYJISTOPHOU OaTapeu aB-
TOMOOHIIS OT TEMIEPATYPHI JICKTPOJIUTA.
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Pucynok 1 — I'paduk 3aBHCHMMOCTH OTHOCUTEIbHOM
éMKOCTH aKKYMYJ/ISITOPHOI 0aTapeun oT TeMIepaTypbl
3J1eKTPOJIUTA

I'paduk mEMOHCTpUpPYET UETKYIO CBSI3b
MEXIYy 3TUMH napaMmerpamu. IIpu orpunarenbHbIX
TemIeparypax EMKOCTb aKKyMYJISITOPa 3HAYUTEIBHO
cumxaetcst: mpu -30°C ona coctapinsget b 52% oT
HOMMHaJIBHOH, npu -20°C yBenuuuBaercs 10 64%, a
npu -10°C gocturaer 76%. [Ipu nanpHeieM noBbl-
eHuy Temmneparypsl 10 0°C éMKoCTh BO3pacTaeT 10

85% [2]. Ilpu oTpUIaTeNnbHBIX TEMIEpaTypax aKKy-
MYJIATOPBI TEPSIOT 3HAYUTEIBHYIO YacTh CBOEU EM-
KOCTH, YTO MOXET HPUBOAUTH K MpoliemMaM B HKC-
TUTyaTaiy, 0COOEHHO B YCIIOBHUSIX XOJOAHOTO KIIU-
Mara.

[Ipobnemy cHmXeHHS EMKOCTH CBHUHIIOBO-
KHUCJIOTHBIX aKKyMYJISITOPHBIX OaTapeil B yCIOBHUSX
HU3KHUX OTPULATENBHBIX TEMIIEPATYP MOXKHO PELIUTh
HCTIOJIb30BaHUEM TEIUIOM3OJIALUH, CHCTEM IOJO-
rpeBa, a TaKke MX KomMOuHauumei. Temmon3onsuus
MO3BOJIUT CHU3UTh TEIUIONOTEPH B OKPYXKAIOIIYIO
cpeny U 00ecreYnuT COXpaHEHHE BHYTPEHHETO TeIlia
aKKyMyJsaTopa. [ TemIon30IsIUHA MOYXKHO UCTIONb-
30BaTh pa3IMYHbIE TEIUION30JIALUOHHBIE MaTepHAaIbl,
TaKue KaK MEeHOMOINYpPETaH, CTEKJIOBOJIOKHO U APY-
rue. YCTaHOBKa TIOJOTPEBATENIbHBIX 3JIEMEHTOB
TaK)Ke MO3BOJIUT MOJJEPKUBATH ONTUMAIIBHYIO TEM-
nepatypy aaekrponuta. [lomorpes MoxeT ocyiiecTs-
JIATBCS C MOMOUIBI0O BCTPOCHHBIX HarpeBaTene, pa-
0OTarOIIUX OT JEKTPUUECKON CETH HITH OT CaMOH aK-
KyMyJnsTopHOH Oatapeu. llpumeHenme 3Tux perre-
HUI B KOHCTPYKIUH aKKyMYJIATOPHOH OaTape Wiu
TPaHCTIOPTHOTO CPEACTBA TO3BOJIUT 3HAYUTEIHHO I10-
BEICUTDE 3()(PEKTHBHOCTh, HAAEKHOCTP M CPOK
CIIy’)KOBbl CBHHIIOBO-KHCJIOTHBIX aKKYMYJISITOPOB B
YCIIOBUSIX XOJIOJHOIO KJIMMATa.

Ha pucynke 2 mpencrasieH rpaduk 3aBUCH-
MOCTH CpPOKa CITy’KObI akKKyMYJIATOpPHOH OaTapeu oT
TeMIIepaTyphl.
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Pucynok 2 — I'paduk 3aBHCHMOCTH CPOKA CIYKOBI aKKYMYJISATOPHOI 6aTapeu OT TeMInepaTypsbl

I'paduk 3aBHCHMOCTH CpOKa CITY>KOBI CBHH-
LIOBO-KHCJIOTHON aKKyMYyJIATOpHOW OaTapew OT TeM-
nepaTypbl PEJCTaBIsAeT COOON KPUBYIO C BBIPAXKEH-
HBIM MaKCUMYMOM B 00JIaCTH YMEPEHHBIX TeMIlepa-
TYp ¥ PE3KUMH ClaIaMU Ha 000HMX KOHIAX TeMIlepa-
TypHOro auanasoHa. B nuanazone ot -30°C mo 0°C
HaOJIIOaeTcss 3HAYMTENIbHOE YBEJIMYEHHE CpOKa

CITyKOBbI, KOTOPBIN PE3KO BO3PACTAET C yBETUICHUEM
temneparypsl. B nuntepsane ot 0°C no +30°C cpok
cimy:xk0bl Oatapen IOCTHraeT CBOETO MakCUMyMa H
ocTaeTcsl mpakTU4ecku ctabmipHbIM. lpn gampHEi-
IIeM yBeJIM4YeHUH TeMIieparypsl, HaunHas ¢ +40°C,
CPOK CITy’kObI HAYMHAET YMEHBIIAThCA [3].
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A.H. Yebokcapos

CHIKeHHE CpOKa CITY»KOBI P HU3KUX OTPH-
[ATENbHBIX TEMIIEPAaTypax CBA3aHO C HECKOJIBKHMU
(hakropamu. [Tpu HU3KUX TeMIIEpaTypax XUMHICCKHC
MPOIECCHl  BHYTPU OaTaped 3aMeUISIOTCS, YTO
yMmeHbImaeT 3()(PEeKTHBHOCTh Mpolecca 3apsAnga, a
TaKk)Ke MPUBOJUT K CHIDKEHHIO €MKOCTH aKKyMYJIs-
TopHOU Oartapen. Huskue TemmepaTypbl yBEIUYH-
BAalOT BS3KOCTH DJIEKTPOJIMTA B CIEICTBUHU YETO BO3-
pacTtaer BHyTpEHHEE CONPOTHBICHUE aKKyMYJISTOP-
HOU OaTapeu, 4To CHUXKAET € CIOCOOHOCTD OTABaTh
SHEPTHUI0. YBEIMUEHUE TEMIEPaTyPhl aKKyMYJISTOP-
Hoii Oatapen BoIre +40°C BBI3BIBAET YCKOPEHHOE HIC-
MapeHue BOJBI M3 JJICKTPOJUTA, YTO IMPHUBOJIUT K
OBICTPOMY CHIDKEHHIO €TI0 YPOBHS. DTOT MPOIECC CO-
MPOBOXKIAETCS YCUICHHONW KOPPO3UEH TOKOIIPOBOIS-
[IFX TOJIOKUTENBHBIX JJIEKTPOIOB U yBETUYCHUEM
camopaspsijia akKyMyJIsITOPHOM Oatapeu.

Ha pucynke 3 mpencrasnen rpaduk 3aBucu-
MOCTH KOJIMYECTBA ITUKJIIOB pa3psia aKKyMYJATOp-
HOU OaTapen OT TITyOHHBI pa3psia.
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Pucynok 3 — I'paduk 3aBUCHMOCTH KOJIMYeCTBA LUK-
JIOB pa3psiia AKKYMYJISITOPHO# 0aTapeM OT INIyOHMHBI
paspsina

I'paduk mpencrapnsier coOol yOBIBAIOIIYIO
KPHBYIO, YTO O3HAYAET, YTO C YBEITHYCHUEM Ty OHHBI
paspsizia KOJIMYECTBO IUKIIOB pa3psijia aKKyMyJIsTOp-
HOW Oartapen ymeHblmaercs. M3 mpencTaBiIeHHBIX
JAHHBIX BUJIHO, YTO TIPY HE3HAYUTENBbHBIX 3HAUCHHSX
riryOunsl paspsiga (10%) KoIM4ecTBO IUKIIOB pas-
psna cocrasisiet okosio 5000. [Ipu rmybune paspsga
10 80% OT eMKOCTH, TUITUYHOE BPEMsI KU3HU aKKy-
MYJISITOpa COCTaBIISIET HECKOJIBKO COTEH LUKIIOB [4].

YBenuueHue TIyOuHbI pas3psaa, 0COOCHHO IpH Tiepe-
X0/JIe K O4CHb TITyOOKUM pa3psiiaM, 3HAYUTEIHHO CO-
KpallaeT CpOK CIy»Obl OaTapen. ITO OOBICHIETCS
TeM, 9TO OoJiee TITyOOKHUe pa3psibl MPUBOJIAT K OoJiee
WHTCHCHUBHOMY M3HOCY aKKyMYJISATOPa, YTO B KOHEY-
HOM MTOTE COKPAIIAET ero CPOK CITYXKOBI.

3akao4eHue

HUccnenoBanne mokaszaio, 4To TeMIepaTypa
OKpY>Kalollel cpeibl ¥ rTyOuHa pa3psaa urpaot pe-
HIAIOUIYIO POJIb B PadOTe CBUHIIOBO-KHCIOTHBIX aK-
KyMyJSTOpHBIX Oarapeil. [Ipn HM3KMX TemmepaTypax
MPOU3BOJUTENBHOCT AKKYMYJSATOPOB CHHXKAETCSI
13-3a 3aMeIJICHNS] XUMUYECKHUX PEeaKLii, 4TO PUBO-
JUT K YMCHBIICHUIO X EMKOCTH M CPOKa CITYXKOBI.
Bricokue TemmepaTypsl Tak)Ke OKa3bIBalOT HETaTHB-
HOE BO3JICHCTBHE, BBI3bIBAasl YCKOPEHHOE HCIapeHUE
BOJIBI M3 DIICKTPOIIUTA M YBEJIMYCHUE caMopaspsiia,
YTO COKpaIaeT CPOK CIyxkObl Oarapeit. Onrumab-
HBIE YCJIOBUS IS JOJITOBEYHOM dKCIUTyaTalluu aKKy-
MYJISITOPOB HAXOJSTCS B IUANA30HE YMEPEHHBIX TEM-
nepatyp. Takke ycTaHOBIIEHO, YTO IITyOWHA pa3psiaa
OKa3bIBACT 3HAYUTCIILHOC BIIMAHUEC HAa CPOK CHY)K6I)I
aKKyMYIIITOPOB: OoJjiee TIyOOKHe pa3psabl CIOCO0-
CTBYIOT YCKOPEHHOMY HM3HOCY aKTHUBHBIX MaTepua-
JIOB, 4YTO HOPHUBOJAUT K COKpPAIICHHUIO XU3HCHHOI'O
nukna Oarapeu. [lomydeHHBIE pPe3yNbTaThl MOTYT
OBITH TOJIE3HBI TSI pa3padOTKX ONTUMAJBHBIX CTpa-
TErui 3KCIUTyaTaliy U MOBbIMICHUS 3P PEKTUBHOCTH
CBUHIIOBO-KUCIIOTHBIX aKKYMYJISITOPOB B PA3ITHYHBIX
chepax UX IPUMEHEHHUS.
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K OLIEHKE A/ITE3UOHHOM IMMPOYHOCTHU F'AJIbBAHUYECKHUX
XPOMOBBIX NOKPBITUH JETAJIEMA U3 BhICOKOITPOYHEIX CTAJIEA

['.B. Jlenem!, M.B. bacoBa?, A.H. TuxomupoB3

Y Canxm-ITemepbypeckuii 2ocyoapcmeennuiil sxonomuueckuti ynusepcumem (CII6IIY),
Poccus, 191023, Canxm-Ilemepoype, nab. kanana I puboedosa, 0. 30-32, iumep A.
2340 «lJenmpanvuuiii HayuHO-UCCTIEO08aMENbCKUL UHCIMUMYmM Mamepuanos umenu J.1.
Menoeneesay, Poccus, 191014, Canxkm-Ilemepbype, Ilapaonas yx., 0.8.

B cratbe npencTaBiaeH METOJ ONPEETICHHUS alr'€3NOHHON MPOYHOCTH TEIIO3AIIUTHBIX IIOKPBITHH MTOBEPX-
HOCTEH JeTaneil ra30JHHaMIYeCKUX UMITYJIECHBIX ycTpoiicTB (IT1Y), paboTaromux B yCIOBUSAX BBICOKHX TeMIIepa-
TYPHO-CHJIOBBIX BO3/IeHCTBIH. MeTO1 OCHOBaH Ha 3KCIIEPUMEHTAIBHBIX HCIIBITAHUSIX HATYPHBIX 00pa3IioB ¥ BOCIPO-
M3BEJICHUIO SKCIIEPHUMEHTABHBIX YCIOBUH B UHCIEHHOM dKcreprMenTe Ha 6a3e CAD/CAE — mporpaMMHBIX TIPOIYK-
TOB, YTO MO3BOJISIET ONPEACTUTh KPUTHIECKUE YCIOBHUS aAre3u U IPUMEHHUTh UX K PEATbHBIM YCIOBHAM (YHKIIHO-
HupoBaHus ['1Y.

Kniouegvie crosa: TeNno3aluTHBIN CIION, aJir€3MOHHAs IPOYHOCTb, FAJIbBAHUUECKOE XPOMOBOE MOKPBITHE,
YHCIIEHHOE MOJEIHNPOBAaHUE, HAIIPSHKEHHO-1e()OPMUPOBAHHOE COCTOSHHE, CXOJ] IIOKPBITHSL.

TO ASSESS THE ADHESIVE STRENGTH OF ELECTROPLATED CHROME COATINGS OF
HIGH-STRENGTH STEEL PARTS

G.V. Lepesh, M.V. Basova, A.N. Tikhomirov
St. Petersburg State University of Economics (SPbSEU),
Russia, 191023, St. Petersburg, nab. Griboedov Canal,. 30-32, letter A.
Central Research Institute of Materials JSC named after D.l. Mendeleev,
Russia, 191014, St. Petersburg, 8 Paradnaya str.
The article presents a method for determining the adhesive strength of thermal protective coatings on the
surfaces of gas-dynamic impulse devices (GID) parts operating under high temperature and force influences. The
method is based on experimental tests of full-scale samples and reproduction of experimental conditions in a numer-
ical experiment based on CAD/CAE software products, which makes it possible to determine the critical adhesion

conditions and apply them to the real operating conditions of the GID
Keywords: heat-protective layer, adhesive strength, galvanic chrome coating, numerical modeling, stress-

strain state, coating loss of adhesion.

Beenenue YUTEJILHON NIOTEPEN MaCChI 1101 BO3IEHCTBUEM IOpsi-

Tenno3amyTHBIE TOKPHITHS TPUMEHSIOT JJIS
3aLIUTHl [TOBEPXHOCTEH AeTasiel, MOJBEpratoLINXCs
BBICOKMM TemnepaTtypam. [Ipu yem B razoguHaMuye-
CKMX HMMITyJbCcHBIX ycTpoiictBax (I'MY), paborato-
IIMX IPU BO3ACHCTBUH OTHOCUTEIBHO KOPOTKUX TEIl-
JIOCWJIOBBIX HMIIYJIbCOB, IPUMEHSIOTCA OTHOCHU-
TEIbHO TOHKHE TOKPBITHS, TONIIMHA KOTOPHIX HE
npesbimaer 500 mxm [1]. Takue mOKpeITHS MOTYT
NOJpa3eNsThCcs Ha aKTUBHBIE, padOTaIOIIUe CO 3Ha-

EDN NWWZEZ

9uX MOTOKOB (abmsiueii) U maccuBHBIC [2, ¢. 114].
[locneanne MMEIOT HE3HAYUTENBHBIH YHOC MAacChl
NpY ICUCTBUH Ha HUX BBICOKOTEMITEPATYPHBIX Pabo-
YHX CPeJ ¥ MPEACTaBIAI0T cO00H 0HO- THOO0 MHOTO-
CJIOWHBIC CTPYKTYPBI, OCHOBHON (DYHKITHEH KOTOPBIX
SIBJIIETCS] CHM)KEHUE TeIUIoNepeaadu K TOBEPXHOCTH
3alIMIIaeMON JIeTalil U, TEM CaMbIM, TEPMUYECKUX
Harpy3o0K B 3alIHUIaeMbIX OBEPXHOCTSIX.

B kxadecTBe mMacCUBHBIX TEIUIO3AMIUTHBIX TI0-
KPBITHI MOT'YT BBICTYNATh OJHOKOMITOHEHTHBIE U
MHOTOKOMITOHEHTHBIE METAJNTUUECKUE MTOKPBITUS
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Ha OCHOBE TYT'OIIABKUX METAJLIOB (MOIHO IEH, BOJIb-
(hpam), KapOuIbl U HUTPUABI METAJLIOB. B psine Tex-
HUYECKHUX PEHICHUN NMPUMEHUMBI TOKPBITHS Ha OC-
HOBE YTJICPOIHBIX MaTepPUAIIOB.

Jua 3amuTel kaHamoB Tpy6 u comen MY,
TPAHCTIOPTUPYIOUINX TOPSYHE KUIKOCTH I Ta3bl,
KaK TPaBWJIO MPUMEHSIOTCS XPOMOBBIC MOKPBITHS,
HAHOCHMBIM TallbBAHUYECKUM CIIOCOOOM. JlaHHBII
METO]] HAHECEHHUSI SBIISIETCS JOCTATOYHO BBICOKOIIPO-
W3BOAMTEIBHBIM U TO3BOJICT MOJy4YaTh MOKPBITHS
ronmuaor ot 50 1o 300 mxMm. Tak kak Xxpom 00a-
JTAeT BBICOKOHM TEILUIOMPOBOJHOCTHIO, TO TaKas TOJ-
IIMHA TOKPBITHUS TIO3BOJISCT 3aIlIUTUTh MIOBEPXHOCTh
JISTAJI OT TIEpErpeBa TOJIBKO IPU KPATKOBPEMEHHBIX
UMITYJIBCHBIX TEPMHYECKUX HArPy3Kax, H3MEPIEMBIX
JECATBIMH U COTBIMH JoisiMU cekyHnabl [3]. Ilpwm
9TOM, BBICOKAs TEMIIEpaTypa IUIABJICHUS XpoMa, a
TaKXXe €ro TePMOCTOMKOCTh, U3HOCOCTOMKOCTD U BbI-
COKasi TBEPIOCTh, 00ECTIEUNBAIOT U3JIEIHIO C XPOMO-
BbIM IIOKPBITUEM JOIOJHHUTCIBHYIO 3allUuTy OT H3-
HOCa U KOPPO3HUHU.

OCOOEHHOCTBIO TEXHOJIOTHH TaJbBaHHUYE-
CKOTO XpOMHUPOBAHUA ABJISICTCA CHJIbHAsA 3aBHUCH-
MOCTb CBOMCTB IOKPBITHUA OT TCXHOJIOTHUYCCKUX PC-
JKUMOB | cocTaBa djekTponuta [4]. [log TexHomO0TH-
YECKUMH PeKUMaMH B IAHHOM CITydae MTOHUMAIOTCS
B MEPBYIO O4YEpeab TEMIIEpaTypa JJIEKTPOJIUTA U
IIJIOTHOCTh TOKa, BAPBUPOBAHUC KOTOPBLIMH I103BO-
JISIET TOTyYUTh OCAJIKHM XpOMa C pa3HBIMHI MEXaHUYe-
CKMMU CBolicTBamu [5, ¢. 114]. YnpaBieHue TeXHO-
JIOTUYECKUMHU PCKUMaMHU U IMIPUMCHCHUC CIICIAJIb-
HBIX TEXHOJOTHYECKUX MPUEMOB, HANIPABICHHBIX Ha
W3MEHEHHE CTPYKTYpoOOpa3oBaHHUs, TMO3BOJISIOT
o0ecreuynBaTh aJre3MOHHYI0 MPOYHOCTh T'ajbBaHH-
YECKOTO TTOKPHITHS K OCHOBE.

IIpobaeMa cxoxa XpoMOBOro MOKPHITUSI M

o0ecnedyeHus ero aare3un

K BBICOKONIPOYHOH cTaIu

OnHo¥ M3 OCHOBHBIX MPOOJIEM TanbBaHUYe-
CKOTO XPOMOBOT'O TOKPBITHS SBJSETCS €ro CKJIOH-
HOCTB K XpYIIKOMY pa3pyLIEHHIO, IPUBOIAIIEMY, TIPU
¢ynkunonupoBanuu 'Y, k nmosBieHuo B HEM Tpe-
IIMH, KaK M0 HOPMaJii K TIOBEPXHOCTH, TaK U BJIOJIb,
MIPUYEM TI0 TPaHHIIE, 00ECTIEYNBAIOIIECH aATE3NIO TT0-
KpBITHUS K OcHOBe. Hammume TpemmuH mo mepe HxX
HAKOTUIEHHUS! TPUBOJANT K CXOAY MOKPBITHS, YaCTH-
HOMY WJIM TIOTHOMY, T.€., K TTOTepe TEII03alINUTHBIX
cBoiicTB. TpemuHbl MOTYT 0Opa30BBIBATHCS H3-32
paznuuuil B MEXaHUYECKUX XapaKTEpPUCTHUKAX CTaIH
Y TIOKPBITHS, a TAK)Ke W3-32 HEJOCTATOYHON aAre3nu
MEXIY HIMH, BBI3BaHHOH HEOOOCHOBaHHBIMH TEXHO-
JIOTHYECKUMU (paKTOpaMu. ITO MOJUYEPKHUBAET HEOO-
XOJIUMOCTH Pa3pabOTKH METOIOB OIIEHKH CTOHKOCTH
TaKUX MOKPBITUH.

OavH U3 TakuX METOMAOB, PacIpOCTpaHse-

MBIX Ha pa3JIn4Hble TOHKUE TOKPBITHS (M3HOCOCTOM-
KHE, 3PO3MOHHOCTOMKHE, aHTU(PPHUKIMOHHBIE, 3a-
LIMTHBIE, 3aIIUTHO-JEKOPATUBHBIE U JAEKOPAaTHUBHEIC
MOKPBITUSL HA OCHOBE XpOMa, B TOM 4Hcie ¢ 100aB-
KaMU TYTOIJIaBKUX COeIMHEHUI 1 BEIECTB, HAHOCHU-
MBIX 3JIEKTPOJIMTUYECKUM CIIOCOOOM) H3JIOKEH B
OCT 3-6772-93 [6]. CoritacHO 3TOMY HOPMAaTHBHOMY
JNOKyMeHTY [6], MpOM3BOANTCS KOHTPOJb KadecTBa
CIICTIIICHUS TTOKPBITHSI TOJMIHHON He 6omee 0,5 MM ¢
MaTepHaJIOM-OCHOBOW (B JaHHOM cClly4dae CTalblo),
HaHECEHHBIM Ha BHYTPEHHIOIO TIOBEPXHOCTD TPYOHI C
IraMeTpoM KaHaja 6ojee 50 MM U TOJIITUHOW CTCHKH
6onee 10 mm. KoHTpomb npoBoguTes o pe3yabTaTam
CKaTusl, O BEIWYHMHBI IUIACTHYECKUX AedopManui,
BBIPE3aHHBIX U3 TPYOBI CErMEHTHBIX 00pasnoB. B ka-
YecTBE KPUTEPHUS MPOYHOCTH aJTre3UU NMPHUHUMAETCS
HaVMEHbBIIIee HaNpsHKEHUE B CEUCHHUH 00pasla Oy,
IPpY KOTOPOM IPOUCXOAUT CXOJ MTOKPBITHUSI.

HenocratkoM naHHOro mMerona siBISETCS TO,
YTO KPUTHUYECKOE HANPSHKEHUE Oy, ONPEACISIETCS U3
YCIIOBUSI OJIHOOCHOTO Je(hOpMHUPOBaHUs MeTaia, B
TO BpeMs KaK B YCIIOBHSX ONbITa HAaOIr0#aeTcs Tpex-
MepHas aedopmarus obpasna. IDTO OrpaHUIHBACT
pe3yibTaThl JAaHHOTO METOAA TONYyYCHHEM JIHIIb
CPaBHUTEIBHBIX UCTIBITAHUM MOKPBHITUNA OJUHAKOBON
TOJIIIMHBI HA CTAaHIAPTHBIX 00pa3uax, 4YTo He MO3BO-
JSIET TEpEeHEeCTH TONMyYeHHbIE B JKCIIEPUMEHTE pe-
3yIbTaThl Ha ycloBUS (QyHKUMOHUpoBaHus 'Y B
peabHbIX YCIOBHSX.

eas nccnenoBanus

Omnpenenuts CTOWKOCTH TEIUIO3AIIUTHOTO
MIOKPBITUSL B YCIIOBHSAX PEaIbHOIO BO3JEHCTBUS Ha
HETO BBICOKOTEMITEPAaTypPHOTO MTOTOKA pabovero Tena
(raza) BO3MOXKHO JIMIIb MO OLIEHKE HalpsDKEHHO-Ie-
¢dopmupoBanHoro cocrosnusi (HJC) moxpeitus B
ycnoBusix ¢yHkumonupoBanusi MY mo kpurepusm,
a/IeKBaTHO YYHUTHIBAIOIIUM 3TO COCTOSHHE M OTIpejie-
JSIeMbIM M3 CHELUAIBHO ITOCTABICHHBIX 3KCIIEpH-
MEHTOB.

Ilpu »TOM BakHOU 3asadeil ABISETCA aneK-
BaTHOCTbH MOJYYEHHBIX PE3YyJIbTAaTOB, OCOOCHHO INPH
OIpeIeJIeHNH KPUTEPUEB CX0/1a MOKpbITUs. Perenue
YKa3aHHOM 3aJ1a41 MOXET ObITh OCYIIECTBIICHO MPHU-
MEHEHHEM YMCIIEHHOTO MOJIeTTpOBaHus Ha 6aze Jo-
crynasix CAD/CAE nporpaMMHBIX CPEICTB, Kak O
OTHOIIEHHUIO K IKCIIEPUMEHTY, TaK H JUISI IMUTAIIUOH-
HOT'O MOJICTUPOBAHMUS TIOKPBITHS B PEaNIbHBIX yCJIO-
BUSIX B TIOCJICACTBUH.

BaxxHbIM 3TaroM B pellICeHUH MTOCTABICHHON
3aJ1au¥ SIBJSIETCS BAJIMAINS YHCIICHHOW IIOCTAaHOBKH
M0 OTHOILEHHIO K YKCTIIEPUMEHTY, KOTOpasi P NpH-
menennn coBpemeHHbix CAD/CAE mnporpamMHbIX
CPEJICTB CBOJUTCS K BBIOOPY T'PaHUYHBIX YCJIOBHUH,
00ecreunBaroNIiNX COOTBETCTBUE PE3yJIbTaTOB pac-
4eTa v SKCIIEPUMEHTA.
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K oyenke adze3uoHHOU npouHOCMU 2A1b8AHUYECKUX XPOMOBbIX NOKpblmuii demaset ...

Iesnpt0 NaHHOTO HCCIIENOBAHUA SIBIISIETCS
olpeJiesieHNe KpUTepysl IPOYHOCTU aATe3UH rajlbBa-
HUYECKOT'O XpPOMOBOTO MOKPBITHS 10 OTHOLIEHHUIO K
ero H/IC c nenpto ganpHEMIEro ero NpuMeHeHus K
OLIEHKE CTOMKOCTH B PEAIbHBIX yCIOBUSAX (PYHKIIHO-
HupoBanusi [1VY.

MeToabl M MaTepHAJIbI

B pamkax uccnenoBaHus HCIOJIB30BAINCH
CErMEHTHBIE 00Pa3Lbl ¢ XPOMOBBIM IOKPHITHEM, BbI-
pe3aHHbIe, U3 TPEX YYaCTKOB TPYOBI, BHIMOIHEHHOM
U3 BBICOKONPOYHOH XPOMO-HUKEIb-MOIUOIEHOBOM
cramu (09, = 1300 MIla; o, = 1390 MIla; ¢ =
38%). Ha xaxxaoM M3 Tpex y4acTKOB TOJIIIMHA MO-
KpBITHS pa3nuaHas u coctaBmsiia — 100, 110 u 120
MKM, COOTBETCTBEHHO. [lepen HaHEeCeHUs TOKPBITHS
yaacTkoB Nel u Ne2 ¢ tomuuHamu nokpeituit 110 u
120 MKM, COOTBETCTBEHHO, ObIJIa BBIITOJIHEHA TIPE-
BapHUTENbHAs IIEKTPOXUMHUYECcKass o0paboTku. Yda-
ctok Ne3 ¢ TommuHo# nokpeitus 100 MkM npenBapu-
TEJBHOM AEKTPOXUMHUIECKOM 00pabOTKe HE MoIBEp-
raucsl.

KoHcTpykuust ~ cerMeHTHBIX — 00pa3ioB
yaactka Nel ¢ tonuiuHo#i nokpeitug 120 MKM, COOT-
BETCTBOBAJIM CXEME, yYKa3aHHOU Ha pucyHke 1. KoH-
CTPYKIIUSI CETMEHTHBIX 00pa31oB ydacTkoB No2 u Ne3
¢ tommuHaMu TOKpeITHS 110 u 100 MKM, cOOTBET-
CTBEHHO, IIPEACTaBIICHA HA PUCYHKE 2.

N/ Ra 25 (/]

30°:30"
/7|00
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40,2

10:0,1

10:0,1

Pucynox 1 — Ickn3 06pa3uoB, BbIpe3aHHBIX € y4acTKa
Nel (TommruHa moxpeiTus 120 MKM)

Koncrpykiuu 00pa3ioB, BBIpE3aHHBIX U3
yuactka Ne2 u Ne3 (pucyHOK 2) HE3HAUMTENIFHO OT-
mryanuck ot ykazanuid OCT 3-6772-93 [6] B wacTu
Oompieit Ha 1 MM BBICOTHI 00pasia ¢ coXxpaHeHHEM
yIiia y BEepUINHBI «TParenun» s YBEIUISHHS TIIO0-
magn  uccieayemMoro mokpeitha.  OOpasubl w3
yuactka Nel (pucynok 1) OblTH cienaHbl Ha 4 MM

MenbIire pekomennoBanHoi OCT 3-6772-93 BeICOTHI
[6] o mprumHe MaiTol MPOTHKEHHOCTH Oy IHBIIIE-
rocst y4acTKa C 3aJlaHHOM TOJIIUHOMN NOKpbITUA. Ta-
KUM 00pa3oM, U3rOTOBJICHHBIC I UCIBITAHUN 00-
pasiibl UMENH OTKIIOHEHUS pa3MEPOB OT PEKOMEH/IO-
BaHHbIX OCT 3-6772-93 u3-3a HEBO3MOXKHOCTH TIO-
Jy4eHHsI CTAaHJAPTHBIX Pa3MEPOB U3 IITATHOTO U3JIe-

JINs.
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Pucynok 2 — Jcku3 06pa3unoB, BbIPE3aHHBIX € YYACTKA
No2 u Ne3 (tommuna mokpertus 110 u 100 MM, cooTBeT-
CTBEHHO)

IIpoBenenue HCHBITAHUI no
onpeaeeHNIO IPOYHOCTH AAre3UH
OKCIIEPUMEHT IO OTPEACTICHHIO MTPOYHOCTH

a/Ire3uy MPOBOJIUIICS B YCIIOBUSIX, COOTBETCTBYIOIINX

OCT 3-6772-93 [6] myrem cxatusi 00pa3loB B

HarnpaBJICHUH 00pa3yroleii kaHana TpyObl, Ha HCITbI-

TaTenbHOM yHUBepcaibHOM MamuHe Z400E co cko-

POCTBIO Hapy>keHHsI | MM/MHH.

Pesynpratel n3mepenuii GpukcupoBaIUChH OT

HAYaIbHOTO YCHIINS COKATHS

Pox = 0,809 " Sy, (1)
rue 0¢,2 — YCJIOBHBIN IIPEIEN TEKy4ECTH OCHOB-

Horo matepuaina, Mlla;

Sy — IUIOMIA/Ib HIKHETO OCHOBAHHUS, MMZ,
OxoHYaHue Mpoliecca 3aJaBajock P BUIU-

MOM (TIpH AECATUKPATHOM YBETUYEHHH) IOSBICHUH

OTCJIOCHHUS (CXOI0B) 3aLIUTHOTO MOKPHITUS (PUCYHOK

3).

B cooteerctBum ¢ OCT 3-6772-93 [6] muro-

IIab TMONEPEYHOr0 CeUCHHS Sg ONpeAessiach I0

HIDKHEN rpaHulle BUAMMOI MOBEPXHOCTH CKOJIA IO

dopmyiie

Sex = ek " b, (2)
rie Qg — IMpUHA 00pasia Ha HIKHEN TPaHuILe
CKOITa, MM;

b - nnvHa oOpasua B HANPABJIECHUH Pay-
yca, MM.
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dck

HXKHSS rpaHMLa
ckona

Pucynok 3 — Cxema n3MepeHUs CerMEHTHOTO
o0pa3ua nocJjie HCHBITAHUSA

Co0TBeTCTBEHHO [6], B 3aBUCHMOCTH OT yCH-
st ckatusl Py, oTmpesiensercs 3HaueHue HauMCHb-
IeTo HanpspKeHus 0., (MIla), mpu koTopom pomn3o-
IIIeJT CKOJI IOKPBITHUS O (hopMyIie:

P,
O = = 3
CK
P — ycunue cxatus, H;
Scx — TUIOIIAJb TOTIEPEYHOTO CEUCHHS HA HIDK-
Hel TPaHHMIE CKOJIa, MM?,
HcnpiTanusiM moaBepriauch oOpasiel Nel,
No2, Ne3 (pucyHok 4), BbIpe3aHHBIC M3 Pa3IMYHBIX
YYacTKOB TPYOBI.

Nel

rae

Ne2

Pucynok 4 — @otorpadun oopasuos Nel, Ne2, Ne3
710 MCTIbITAHUS

dororpaduu 00pa3IOB IMOCIE HUCTIBITAHHUS
MIPUBE/ICHBI HA PUCYHKE 5.

[locne wcnpITanys, Ha TOKPHITUN 00pa3oBa-
JIUCH CKOJIBI ¥ TPEUTUHBI, OTHOCHTEIHHO HUKHEH rpa-
HUIIBI KOTOPBIX (PUCYHOK 5, TpaHuIia 0003Ha4YeHa Cu-
HEH JIMHKEH), Obljla pacCYMTaHa IUIOMAAb S, MOIe-
PEYHOTO CeueHUs Ha HIKHEH TPaHUIle CKOJIa.

Ne3
Pucynox 5 — ®@ororpaduu odpasunos Nel, Ne2, Ne3
nocJie HCNbITAHUS

PaccuntaHHble B COOTBETCTBUU C HM3JI0KEH-

HBIM B [6] METOZOM OIIEHKH MPOYHOCTH aAr€3UH T0-
KPBITHS, HATIPSDKCHUS CKOJIA Oy, COCTABHIIH:
- st obpasia 1

P 138,81 kH

Ocx = S_CK = m = 1354 Ml'[a;
- st obpasma 2
_ P, 11782kH _ .
Ok = S_CK = m = 1386 MlIla;
- st obpasima 3
_ Py 1141kH
O = S_CK = m = 1402 MlIla.

[To pe3yibTaTaM HCIIBITAHWH OblLIa Ompeje-
JIEHA TEHJCHIUS B CHIKEHUU HAIPSLKEHUS CKOJIA 110
Mepe YBEIMYEHHUS TOJIIIHMHBI XPOMOBOTO IOKPBITHUS.
Cormacuo OCT 3-6772-93 [6], npu HaxXOXIeHHM
HaIPSKEHUS CKOJA Oy B AMANA30HE O 5 < O¢ < Oy
CTalli, TOKPBITHE MOXET O3KCILTyaTHpPOBaThcs Oe3
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CKOJIOB B TIpOIIECCe IKCILTyaTallui B OOJIACTH YIIPY-
rux fedopMmaliuii Marepuana — OCHOBEL [Ipu aTom Ta-
KHE TIOKPBITHS TIOJXOJAT YIS AeTayel, paboTarommx
P CTATHYECKUX, TUKIUYECKUX M HEBBICOKUX TUHA-
MHUUYECKUX Harpy3Kax.

s oOpasuoB mokpeitust Ne2 u Ne3, o, <
Oc, UTO JOIDKHO o0ecrieurBaTh paboTy MOKPHITHSA
0e3 CKOJIOB B 00JTACTH YIIPYTHX M MAJbBIX YIIPYToIlia-
crtuueckux aedopmanuii [6]. [TokpeITHE HOAXOIUT
JUI TSDKENIO Harpy>KeHHBIX JeTalieid, paboTarommx
NPY YJAapHBIX WA BBICOKHX IUKIMYECKHX HArpys3-
Kax, MOTYIIHMX BBI3BATh IIACTUYECKUE JehOpMaIny.
[Ipu sTOM, CliemyeT OTMETUTh, YTO MEXaHHUYECKHE
CBOICTBa CTaNH [ /] OTIpenemsiFoTCs UCXOMS U3 yCIIOB-
HBIX, @ HE UCTHHHBIX HarpsbkeHui. COOTBETCTBEHHO,
nepecyeT Ha UCTUHHBIE HANpsDKEHHS TMOKaXKET, YTO
O HAXOJUTCS HA YPOBHE ~0y, CIEJ0BATEIHHO, 3HA-
YUTENbHBIC TUIACTHUECKUE jaedopMaluu HeAoImy-
CTHMBL. JTO OOYCJIOBJIEHO TEM, YTO XPOMOBOE IIO-
KpBITHE, 007aasi TMpeaeioM MPOMOPIHOHATEHOCTH
OJTM3KKM 10 3HAYEHUIO K XPOMO-HUKEIIE-MOINO1eHO-
BOW CTaJIH, BCE K€ UMEET 3HAUUTENILHO OoJiee HU3KHUE
TUTACTHYECKHE CBOWCTBA U CKIIOHHOCTh K XPYIKOMY
pa3pyILICHHIO.

YucneHnoe MoeTUPOBaHNE HATPY:KEHUS

00pa3uoB B mpoluecce IKCIEPUMEHTa

[ToyueHHbIC 3HAUCHUS KPUTHUYSCKUX HATPs-
JKEHUH O, 3HAYUTEIHO TMPEBBIIIAIOT 3HAYCHHUS
HaANPSHKEHUN B peajibHBIX YCIOBUSIX (PYHKIIMOHHPO-
Banust [ 1Y [1]. OgHako npu uX MEHBIINX 3HAYCHUIX
TETUIO3aIIUTHOE TOKPHITHE paspymraercs. llpu dem
MIPOIIECC €T0 CX0J]a MPOUCXOJIUT HE Cpasy, a 1o Mepe
HaKOIUIEHUs1 TOBpexacHuid. ClenoBaTeNbHO, IS
onpeeNeHs] KPUTUIECKUX yCIOBUHA (PYyHKIIMOHHUPO-
BaHUS 3aIUTHBIX TOKPHITHIA HEOOXOIUM MMOAPOOHBIH
ananu3 ero HJIC c menbro u3ydeHus aHTOJIOTHH pa3-
BUTHS TIOBPEXKICHHIA.

g 6onee neranpHoit ornienku H/IC mpose-
JIEM YHCIIEHHOE MOJIEIIMPOBAHNE TIpOIecca Harpyxe-
HUSL 00Pa3IoB B YCIOBHSIX, COOTBETCTBYIOIIHUX TIPO-
BEJICHHBIM 3KCIICPUMECHTAM.

MonenupoBanue Tmporecca CKaTusi ObUIO
OCYIIECTBICHO C TPUMEHEHHEM MPOrPaMMHOIO
obecnieuenuss LS-Dyna, mo3BOJISIONIET0 MPOBOAMTH
WCCJIeIOBAHNE TIPY KOHEUHBIX IIACTHYECKUX aedop-
MaIUsaX, peaTn3yeMbIX B HATYPHOM 3KCIIEPUMEHTE.
st sToro TpeGoBaoch MPON3BECTH 3aJaHHE CIIETY-
IOIIUX MTAPaMETPOB MOJICIIMPOBAHUSI:

- cozganue 3D-reomeTpun obpasna 1 KOHTaK-
TUPYIOIIMX C HUM YYaCTKOB IUIUT HCHBITATEIbHOU
MaIlIMHEI,

- 3ajaHKe (PU3UUYECKUX CBOMCTB MaTEPUAIIOB;

- OMpe/Ie/ICHHE TPAHUYHBIX YCIOBHA, C YIETOM

KOHTaKTHBIX YCIIOBHUH B3aMMOJIEHCTBHS 00pa3iia c
IUTUTaMU TpaBepc Mpecca.

s obecrieueHnss yCTOMYIMBOCTH IIPHUMEHSE-
Moro siBHOT0 MeTona pacyera HJIC npu Gonpimx ae-
¢dopManusaXx U HEIMHEHHOM IMOBEJCHHU MarepHaia
MOTPeOOBAIOCH HCITOIF30BAaHNE MAJIBIX BPEMEHHBIX
miaroB. OiHaKo, 3TO HE MPUBENO K YBEITMUEHUIO Bpe-
MEHH pacueTa 3a CHeT NPUMEHEHHs MapajiesIbHbIX
BBIYMCIICHUN, YTO TAKXKE SIBISETCS MPEUMYIIECTBOM
BBIOPaHHOTO HHCTPYMEHTA MOJCITUPOBAHUSL.

l'eomerpus TBepaOTENBLHONH MoOJENU 00paz-
1I0B ObLIa TOCTPOEHA Ha OCHOBE ICKU30B, IPHUBEICH-
HBIX Ha pUCYHKax 1 U 2, ipu 3TOM pa3Mepsl peaabHO
MOJY4YeHHBIX 00pa3oB ObUIM B MOJIE JOMYyCKa B CO-
OTBETCTBUU C 3CKU3aMH. YYAaCTOK BEPXHEU IUIMTHI
WCIBITATEILHOW MAIIMHBI ObLT CMOJICITUPOBAH B BUJIC
TBEPAOTEJIBHOM IUIACTUHBL. BBUIO NPUHATO pPELICHHE
HE MOJEIMPOBATH B IBHOM BUJI€ HUKHIOIO IUIUTY, KaK
BEPXHIOIO BBUY MaJbIX AedopMannii HIKHUX OCHO-
BaHM1 00pa3IoB ¥ BO3MOXXHOCTH 33/IaHUS 3aKpeIuie-
HUS BMECTO PELICHUA KOHTAKTHON 3aJauH.

Jng nuckpeTusanyu reoMeTpUM HCIIONb30-
BaJINCh TBEPOTEIbHBIE 8-Y3II0BBIE I'eKCadApUIECKIe
3JIEMEHTHI TIEPBOTO MOpsiAKa ¢ pazmMepoM cTopoH 0,2
MM. Kaxmag W3 KOHEYHO-IIIEMEHTHBIX MOJEIIeH
HacuMThIBaJIa OKOJI0 120 ThICAY 37eMeHTOB. BhIOOD
THTIA BJIEMEHTa OBIIT 00YCIIOBIIEH O0ecTieueHreM He-
00X0JITUMOM TOYHOCTH M, KaK OBUIO YK€ OTMEUCHO,
YCTOMYMBOCTU pacyeTa MpU PELICHUU HEIHMHEHUHOU
3aJla4ud ¢ KOHEYHbIMH JieopManmsiMi. B pamkax pe-
I1aeMo¥ 3a/1a4M PUMEHEHBI MOJTHOCTHIO HHTETPUPO-
BaHHBIE (POPMYIHPOBKH IJIEMEHTOB 00pasiia, a s
TUTATHl WCTIBITATEIPHON MAIUHBI BEIOPaHBI 00BHEM-
HBI€ JIEMEHTHI TTOCTOSTHHBIX HAIPSKEHHI.

CIOXXHOCTh YHCICHHOTO MOJEITUPOBAHUS
MOTOOHBIX UCTIBITAHUH 3aKJIFOYAETCs] B HEOOXO0IUMO-
CTH BBIOOpA TPAHUYHBIX YCIOBHU U (OPMYIUPOBOK
3a/laHusl IIPoLiecca, MO3BOJISIOUX MOYYUTh KOppe-
JUPYIOIIUNA B IOJDKHOM MEpe pe3ynbTaT C SKCHEepHU-
MEHTOM.

du3nveckoil MOJENBI0 MaTepuaia oOpasia
OblLTa BHIOpaHa yIpyrormacTuieckas Mojieb ¢ KpH-
BOM IPOU3BOJILHOM 3aBUCUMOCTH HANPSHKEHUH OT Jie-
(dopmaruii. B cooTBeTCTBHY C BRIOpAHHOW MOJIEIHIO
MaTepuana ObUIH MPUMEHEHBI (OpMYJbl Tiepecyera
YCIIOBHBIX HaIpsDKCHUH U nedopmarvii B 1elCTBH-
TeNbHBIC TI0 3aBHCcUMOCTM [9]:

gs = 0.(1 + &), (4)

& =In(1l+¢,), (5)
riue O ¥ € — ICUCTBUTEIbHBIC HATIPSKEHUS H JE-
dbopmaruu;

O, U €, — YCIIOBHBIC HamNpsbKeHUs U aedop-
Malluy.
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AZIeKBaTHOCTH PE3yJIbTATOB YHCIEHHOTO MO-
JICTTUPOBAHUS DKCIICPUMEHTY TIPH KOHEYHBIX aedop-
MalusaxX OLEHHWBAJIACH MO COBMAJCHUIO (POPMBI YHC-
JICHHOTO Je(OpPMUPYEMOT0 3JEMEHTa peajbHOMY.
OTO COOTBETCTBHE TMOATBEPKIACT MPABUILHOCTD
OIIpe/eNIeHNs BETMYNH KOHEUHBIX e opMaIuii, cie-
JloBaTeNbHO, U Bcex kommoHeHT HIC.

Hobutecs coBmageHus: yaaaoch MOAOOPOM
KOHTAKTHBIX YCIIOBUN MEXAY IUIMTOW BEpXHEH Tpa-
BEPCHI UCIBITATEIFHON MAIIMHBl M TOBEPXHOCTHIO
oOpa3sra.

JInst moydeHust JOCTOBEPHOTO pe3yibTara
HPOBE/ICHBI JIOTIOJTHUTENBHBIC CPAaBHUTEIBHBIC YUC-
JICHHBIC ¥ SKCIICPUMEHTAIbHBIC UCTIBITAHUS CKATHEM
crangapTHoro [6] crampHOro obpasma Ned ¢ mOKpHI-
THEM Ha BeJIW4HHY Aedopmanuu (4,75 MM), IpeBbI-
HIAIOUIYIO MONy4YeHHYI0 Ha oOpasmax Nel, Ne2 u Ne3
(pucynok 2). @ortorpadust odpasma 4 mocie cKaTus
NpYBe/IeHA Ha pUCYHKE ©.

Kak BupHO u3 ¢ororpaduu (pucyHok 6),
HaOMo1aeTcss HePaBHOMEPHOE «TEUCHHUE) CTaIU MPH
OombIux neopMaluaxX, B HAIIPaBJICHUH OT MOBEPX-
HOCTH KaHaJla TPYObI B IPOTHUBOIIOJIOKHYIO CTOPOHY,
00YCIIOBJIEHHOE YITPOYHEHHEM CTAIIH y TIOBEPXHOCTH
KaHajga TpyObl omepauuell aBTockperuieHus [8].
L[BeTa moOekaloCcTH TaKKe CBHICTEIBCTBYIOT O He-
PaBHOMEPHOCTH paclpeAeIeHHs UIACTUIECKHX Jie-
(hopmarnuii B oOpasiie ¢ npeodiajaHueM «IepeTeKa-
HUS» TI0 HAaIPaBJICHHUIO OT MOKPHITHS K nepudepu.
Uucnennas cumyisinus B cpeae LS-Dyna mpu atom
MOKAa3bIBAET, YTO 0Opa3ell NpH 3aJaHUH OJHOPOTHBIX
CBOJCTB CTaJIi 1O BCEH TONIMHE, TOIDKEH JiepopMu-
POBAThCS CO 3HAYUTEIBHBIM IIEPETEKaHHEM» CTaJIH
B HAIPABJICHUHU OT Mepudepun K MOBEPXHOCTH Ka-
Hajia TpyOBI 3a CUYET KOHCTPYKTHUBHOW OCOOCHHOCTH
M3TOTOBJICHHOTO M3 TPYObI 00pasla — HaIu4usi BO-
THYTOH IMOBEPXHOCTH — KaHaa TpyOsI (pUCYHOK 6).

Pucynox 6 — ®@otorpadus u pe3yasTar
YHCJIEHHOI CUMYJISIIMM TIPH OJHOOCHOM C:KATHU
o0pa3ua 4 (MOKpHITHE pacrojiaraeTcs Crpana)

st Toro, 4ToObI KOMIIEHCHPOBATH HEOJTHO-
POIHOCTH MEXaHIYECKHUX CBONCTB CTAJIU IO TOJIIHE
TpyOBl U MOJY4YHUTH OOJiee aleKBaTHBIE PE3YJIbTAThI

ananuza HJIC, ObL10 3a1aHO TOPU3OHTAIBHOE TEpe-
MeIlleHHE TIUTHl BEPXHEH TpaBepchl B HAIIPABICHUH
OT TTOBEPXHOCTH KaHaJIa K mepudeprun BeTHIUHON 1
MM), a TaKkKe MoJ00paHO 3HaueHHe KO3 PUIHEHTa
KOHTaKTHOTO TPEHUsI, IPH BeJTMYUHE KOTOPOTO, paB-
HO#1 0,2 MOITy4eHO IPaKTHYECKH MOTHOE (B Mpeaenax
JIoIycKa) coBmajieHue (Hopmbl 1eOPMHUPOBAHHOTO
o0pasua u ero 4nucioBoi Monenu (pucyHok 7). Ilpu
stom H/IC B 00pasme, 0coOOEHHO B €TI0 YacTH, TIPHIIe-
ramllei K MOBEpXHOCTH KaHaia, OyAeT COTIacoBbI-
BaThCS C ONBITHBIMU JAHHBIMH, YTO OCOOCHHO BaYKHO
JUTSL peIlieHHs 3aJ1a41 aHAJIN3a MeXaHh3Ma paspylie-
HHS TIOKPBITHSL.

Pucynok 7 — ®@otorpadust u pe3yabTaT YMCIEHHOI
CHMYJISINMHA MPU CKOMIIEHCHPOBAHHOM HATPY:KeHHH
o0pa3ua 4 (MoKpbITHE pacroiaraeTcs Crpana)

Uucnennsie pacuerst HJIC cpene LS-Dyna
o0pasioB Nel, No2, Ne3 Takxke MPOBOAMIUCH C KO-
¢durmenTom cratuueckoro Tpenus 0,2 u mogobpan-
HBIMU CMEIICHUSIMH B TOPU30HTAIBHOM IIOCKOCTH
TUTATEI BEPXHEH TpaBepChl POMOPIIMOHATBHO 0CAIKE
obpasio Nel, Ne2, Ne3 wa 0,9 mm, 1,47 mm u 1,19
MM, COOTBETCTBCHHO.

Pe3yabTaThl HCC/Ie0BAHUSA

Pesynbrartet pacuera H/IC 06pa3mos o mepe
uXx aeGopMUpPOBaHUS COMOCTABISIIUCH C OMBITHBIMH
M300paKeHUSMH, TIOJTYYSHHBIMH B MPOIIECCE UX Je-
(opMHpOBaHUs HAa UCIBITATENLHOW MalInHe (pHUCY-
HOK 8). U3 MoJy4eHHBbIX pe3ysbTaToB CIEeNyeT, YTO
MpH  JOCTMKCHWU HamnpspkeHwid 3HadeHwmid ~1350
MIla myst o6pasia Nel u ~1400 MIla s o6pasios
No2 m Ne3, cooTBeTCTBEHHO, HAOMIOAACTCSI pa3pyIIie-
HHUE XPOMOBOT'O MOKPHITUS B BUJIE TPELIMH, ONpe/e-
JISIEMBIX BU3YabHO. [Ipy 3TOM rpaHuIia pa3pyiieHus
HE MPSIMOIIMHENWHA U CTPEMUTCS TIOBTOPUTH XapaKTep
pacrpenenieHuss ~ HauOONBIIMX  OKBUBAJICHTHBIX
HaNpsDKEHU Ha TMOBEPXHOCTH OMBITHOTO 00pasia
TIOJ] TIOKPBITHEM.

[To 3aBepieHu0 UCbITaHUM, 00pa3iel Nel,
No2 u Ne3 ObuIH pa3pe3aHbl Ha JBE PaBHBIC MOJIOBUHBI
B OCEBOM HarpasieHus (pucyHok 9). 13 kaxnoit ne-
BOM ITOJIOBHMHBI OBUI C/I€TaH MUKPOLUIH( U HCCIEA0-
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BaHO COCTOSIHHE MOKPBITUS HAa ONTHYECKOM MHKPO-
ckone Carl Zeiss NEOPHOT 21.

1450.00

1401.67 2

1353.33

1305.00 _|

1256.67 _

1208.33 _| i i

1160.00 _| [:

1111.67 _ Lz’

1063.33 _

1015.00 _
966.67 _
918.33 _
870.00 _
821.67 _
773.33 _
725.00 _|
676.67 _
628.33 _
580.00 _
531.67 _
483.33 _
435.00 _

a) 6)

Pucynok 8 — PacnpenesieHue 3KBUBaJEHTHBIX
HanpsikeHuit (mo Musecy) (a) u ¢pororpaduu (0) ¢
MOBPeKAeHUSIMU NIOKPBHITUS B NpoLecce NMPOBeAeHUsI
ucnbiTaHus odopasua Nel npu 1epopMUpOBAHUM HA Be-
auuany: 1 - 0,0 mm; 2 — 0,2 mm; 3 — 0,5 mm; 4 — 0,9 MM

Pucynox 9 — @ororpadun o6pa3unos nocjie pa3pesku

[lo mosydeHHBIM AAaHHBIM MOKHO CJIeNIaTh
BEIBOJI, YTO CKOJI B TIOKPBITHH MOKET MMPOUCXOIUTH B
BUJI€ TPEIMHBI, PACIIPOCTPaHEHHOH Ha BCIO TIyOUHY
MOKPBITHS 110 HOpMaIK K ocHOBe. [Ipu 3TOM yactoTa
pacrmoioKeHNsT TPEIIMH BO3pacTaeT B HAIlPaBICHUU
YBEJUYEHHsI TUIACTHUECKON nedopManuy, a B 30HE
Pa3BUTHIX IIacTUdeckux nedopmarnuii (~0,3%) Bo3-
HUKAIOT CKOJIBI TOKPBITHUS, Yallle Ha MOJIHYIO €To TIIy-
Oouny. OTMEYaloTCsl TAaKXKe CKOJIBI IPUMEPHO Ha TO-
JIOBHHY TOJIIUHBI TIOKPHITUS W CKOJIbI, WUMECIOIIHE
XPYNKHA XapakTep pa3pylieHus, T.¢. Mo yriom 45°
K TTOBEPXHOCTH.

CHapyX#u Ha TOKPBITHH TaKhe MaKpoTpe-
IIVMHBI WACHTUPUIPYIOTCS KaK ceTka TpemuH. He-
CMOTpS Ha HATMYHE CKOJIOB TIOCIJIE UCIIBITAHUH U TIep-
BOHAYaJIbHBIX MHUKPOTPEILUH, MOKPBITUE OCHIMACTCS
pelKo, IPEeUMYIIIECTBEHHO OCTaBasCh Ha oOpasle 3a
CYET CLEIUICHHS C JAPYTUMH YaCTAMHU MOKPBITHSI, KO-
TOpBIE €llIe He MOTEePsUIH aAre3uio ¢ OcHOBOH. [Ipu
CKOJI€ U pa3pyIICHUH CBSI3H C YACTSIMU MMOKPHITHUS, HE
MOTEPSIBIIMMHU aJITC3UH C OCHOBOM, IPOUCXOIUT BhI-
KpalMBaHue [esoro 0oka NoKpsITHs. Eciu xe ckon
MPOMCXOJUT HETOCPEICTBEHHO B TOJIIUHE MOKPHI-
THS, HE JIOXO/S /10 OCHOBBI, TO OH BBITJISIAMT KaK JIBE
TPELINHBI, PACTIONIOKEHHBIE APYT K APYTY TOJ YIIIOM
45° K TOBEPXHOCTH.

Pe3ynbraTel COCTOSIHHS TIOKPBITHST 00pa3IoB
Nel, No2, Ne3, comocrarnennsie ¢ ux HJIC mpuse-
nenbl Ha pucynke 10. ComocTaBneHue pe3ylibTaToB
UCTIBITAHUH C pe3yJIbTaTaMH YHMCIEHHOTO MOJICIHPO-
BaHUS II0Ka3bIBAET, 4YTO pPa3pylICHUE IOKPBITUS
HACTYMaeT NPH JOCTHKEHUH B IIOBEPXHOCTHOM CJIOE
CTaJli SKBUBAJICHTHBIX HaNpsKeHui no Muzecy 3Ha-
genuit 1350...1400 Mlla. U3 momy4eHHBIX pe3yIbTa-
TOB CIIE/IyET, YTO UCCIIelyeMOe rallbBAHMYECKOE XPO-
MoBoe nokpsiTHe TosmmHon 100, 110 u 120 MM, 00-
JalaeT BBICOKOH aJire3MOHHON MPOYHOCTHIO, a TAKKE
IJIACTUYHOCTBIO — CIIOCOOHO Ae(opMHUpOBaThCs Oe3
paspylieHuss ¥ TOTepu ajre3ud npu aedopMmanuu
(~0,3%), COOTBETCTBYIOIIEH TOCTHKEHUIO B MATEPH-
ajie OCHOBBI HCTUHHOTO 3HAYEHHUS Mpesena MpodHO-
CTH.

[Ipu 3TOM KpHUTEpHEM CTOWKOCTH TaJbBaHU-
YECKOT'0 TIOKPBITHS IPU OJHOKPATHOM HATPYyKEHUH B
paccMaTpuBacMoOM cCiydae (IUisi OKPHITHS JTaHHOTO
KauecTBa) CJIeyeT MPUHSTh YCIOBUE

Oy < O - (5)
Takum 006pa3zoM, KpUTUYECKUMHE (HaKTOPAMH, BITHSIO-
IIMMH HA CTOMKOCTh TIOKPBITUH, SBIISIOTCS HAIPsIKe-
HUS B TIOJIIOKKE TTOKPBITUS — B JJAHHOM CJIy4ae BbI-
COKOIIPOYHOM cTaju.
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Pucynok 10 — Cocrosinue nokpbiTusi 0o6paszuoB Nel, Ne2, Ne3 nocise ucnbiranus 1 HIC matepuana
OCHOBBI I0/I MOKPLITHEM
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Oo6cy:xknenue
CaoiicTBa TaJbBaHUYECKUX XPOMOBBIX TIO-

KPBITHI B 3HAYUTEIBHOMN CTEIIEHU 3aBUCAT OT TEXHO-
JIOTUHU uX HaHeceHus. Hanbosee 3HaunMBbIM SABIISIETCS
MOJTrOTOBKA MOBEPXHOCTH MOJI TIOKPBITHE, BEIOOP CO-
OTBETCTBYIOIIHX PEKUMOB XPOMHUPOBAHUS, TOJIIKMHA
CIosl, TepMHUUecKast 00paboTKa XpOMHUPOBAHHBIX Jie-
tanei u T.1. [lonydeHHble B JaHHOM HCCIEI0BaHUH
pe3yapTaThl MOATBEPKIAIOT BBICOKYIO aAre3uio U
TUIACTUYHOCTH FaJIbBAHUYECKOT O IIOKPBITUS, KOTOPOE
NPUMEHSJIOCh Ha JaHHBIX oOpasuax. [Ipumenenue
JpYTUX HapaMeTpoB TEXHOJOTHYECKOIro Ipoliecca
MIpU rajdbBaHUYECKOM XPOMUPOBAHUU MOKET MpUBE-
CTH K TIOJYYEHHIO pe3yJIbTaTOB UCIIBITAHUI B 3HAYH-
TEJIbHOM CTETIEHU OTINYAIOLIUXCS OT U3JI0KEHHBIX B
JaHHOW crathe. OMHAKO, MPUMEHEHUE pa3paboTaH-
HOT'O METOJIa UCCIIEIOBAHUS OCTAHETCS aKTyallbHBIM,
MOTOMY, 4TO OH oOecrneuuBaeT cBsI3b Mexay HJIC
TEIUIO3aLIUTHOTO MOKPBITHUS, OMPEIesieMoro ycio-
BUSIMH €r0 (DYHKIIMOHMPOBAHHS U CBOMCTBOM aire-
3UH, ONPEAEIISIONM CTOUKOCTh JaHHOTO TIOKPBITHS
B YCJIOBHSIX €T0 ()yHKIIMOHUPOBAHUSI.

B peanbHBIX yCIOBHAX (YHKIIMOHHUPOBAHUS
I'MY HAC matepuaia moa NOBEPXHOCTHIO TEIIO3a-
IIUTHOTO MIOKPBITHS HE JOCTUTAET KPUTUIECKUX 3HA-
YEeHUH, BBI3BIBAIOIIUX €r0 IJIACTHYECKOEe Ae(opMu-
poBanue [1], omHAKO yPOBEHD HATPSKCHUH, BHI3bIBA-
€MBIH TPaJUeHTHBIM BO3ACHCTBHEM TEMIIEPATYpBI,
JOCTaTOYHO BBICOKUHM M MOXKET MPHUOIMKATHCS K IIpe-
Jielly TEeKy4ecTH MaTepuana OCHOBBHI. Temmeparypa
TEIUIO3ALIUTHOTO OKPBITHS MOXKET NMPUOIMKATHCS K
KPUTHYECKUM TEMIIEpaTypaM CTaIbHOH OCHOBBL. BbI-
COKas TeMIlepaTypa XpOMOBOI'O CJOSl CHHXKAET €ro
NPOYHOCTHBIE XapaKkTepucTuku. Hamuune nukmmye-
CKUX TEMIIEpPaTypHO-CUIIOBBIX BO3JCHCTBUI Ha Tell-
JIO3aLIMTHOE TOKPBITHE NpU (YHKIMOHUPOBAHUH
I'Y nprBOANT K TOCTENEHHOMY €T0 pa3pyLIEHHIO U
CXO/y C 3alUIIAeMOil MOBEPXHOCTH — BBIHOCY €T0
MOTOKaMU ropsiyeid padoueit cpensl. [Ipu sToM, 3Ha-
YUMO€ BIIMSIHUE HA CTOMKOCTD HOKPBITHSI OKa3bIBAIOT
€ro aJre3uOHHbBIE CBOWCTBA, IUIACTUYHOCTD U HPOY-
HOCTb, KOTOpPBIE MOTYT OBITH OIIpEJeIIeHbI IO pa3pa-
0OTaHHOMY METOY.

JlanpHEHIIMM 3TaroM HCCIICTOBAHHUS MOXKET
CTaTh YCTaHOBJICHHE B3aMMOCBS3H IOJYYEHHBIX pe-
3yJIbTaTOB MCCIIEJIOBAHUS C AaHTOJIOTHEN TEPMOCHIIO-
BOTO HArpy KeHHS 3aIIUTHOTO TIOKPHITHA B YCIOBHIX
¢dynkmonuposanus [NY.

3akaroueHue

Pazpabotan MeTOm OICHKH aJre3MOHHOMN
MPOYHOCTHU TEIJIO3AIIUTHBIX TOKPHITUNA, HaHECEH-
HBIX Ha JIeTalld U3 BBICOKONMPOYHOM cTamu. Meton
MO3BOJSICT YCTAHOBUTH B3aHUMOCBSI3b aJIM€3UOHHBIX
cBoticTB mokpeitust ¢ H/IC matepuana — 0CHOBHI IO
MOKPBITUEM, ONPENEIUTh KPUTEPUN aAre3MOHHON
MIPOYHOCTH MPU OJTHOKPATHOM HATPYKEHUHU.

[TosrydeHHbIe pe3ysibTaThl MOTYT OBITH pac-
MPOCTPAHEHBI HA PEaNbHBIC YCIOBUS (PYHKIIMOHUPO-
BaHMSI TEPMO3AIIUTHBIX TMOKPBITUN MPU IUKJIHYE-
CKOM T€PMOCHUJIOBOM HATPYKEHUHU.
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Pa3paboTaH craTUCTHYECKHI MOAXOA K NPOEKTHPOBAHMIO y3Jia OOTIOpallMy ra30IMHAMUYECKUX MMITYJIbCHBIX
CHCTEM, YUUTHIBAIOIUH HEOIPeeIeHHOCTH, 00yCIIOBICHHbIE pa30pocaMy CBOMCTB MaTEpHAaNoB €ro 3JIEMEHTOB, OTKJIO-
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A statistical approach to the design of the obturation node of gas-dynamic pulse systems has been developed,

taking into account the uncertainties caused by the variations in the properties of the materials of its elements, size devi-

ations, stochastic loads and errors of the software and mathematical apparatus. The approach is based on a strict mathe-

matical justification of the probability of failure of the designed obturation unit, which allows us to give a conservative
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KoHcepsamusHas oyeHka yHKYUOHUPOBAHUS Y310 06mMIopayul ...

OpHOM U3 OCHOBHBIX 33/1a4, PEIIAeMbIX MPH
CO3JJaHUU T'a30IMHAMUYECKON UMITYJIbCHOM CUCTEMBI
(FUC), sBasieTcst obecnieueHne repMeTu3anun pado-
yeit kamepsl [1]. To ecTs, mpegoTBpalieHue NpophIBa
npoaykToB ropenus tormsa (I11I7) gepes yzen o6Tro-
parmu, 3anuparomuii pabodyio kamepy. Ha pucynke
1 npuBeieHa cxeMa TrepMeTU3anuy padodelt KaMephbl
I'YC, rne n300paykeHbl JIEMEHTHI 00TIOPHPYIOIIETO
y31a, npefnorBpamaromero npopsis III°, Haxons-
IIUXCS MO aBICHUEM P MexX Ty KaMepoil U IIITOKOM,
MOCPEACTBOM TUIOTHOTO MPHJIETaHUS 3J1aCTUIHOH T10-
OyIIKA K YIUIOTHHTEIHHOMY YYacTKy KaMephl U

mroky. KoHcTpykuus ys3ma oOTioparnuu, Kak Ipa-
BUJIO, TIPECTABISIET COOON 3IACTUYHYIO YIUIOTHH-
TEJBHYIO MOAYIIKY, BEITOJIHEHHYIO U3 THUIIEPYTIPYTUX
MOJIMMEPHBIX MaTepuaioB B GopMe HWIMHApPA WIH
yceuéHHoro koHyca. Crepemu W c3afu TOTYIIKA
YCTaHaBIUBAIOTCS MeTaJuTMdecKue Kombia (Pucynok
1). Kosbua 6osbliero tuaMerpa MoryT UMeTh KOCOit
paspe3, MO3BOJSIIONINI eMy ympyro AeQopMHpO-
BaThCS B TAHT€HIIMAIIEHOM HAIIPaBIIEHUH, CKOJIB3S TIO
KOHUYECKOH IMOBEPXHOCTH KaMepbl, IJIOTHO K HeH
npuieras u obecrnieunBas ooTopanuto [1I7.

Komuo . Padoias  Kocod pagpes
nepeckee | Kamepd
Sonomrumensti
LHOCITOK KOMEOH
Konsijo _YnomHumenstas
3aikee <\ nodywka
Umok - ¥
i - Jabrenu
YnnomuumensHas .~ 20306
nodyuKa RN ‘
Padvomeoe
pacupeHye nacyuKy \
NMemannmiseckue | > 6)
a) Komua -

Pucynox 1 — D1eMeHThI ra30IHHAMHYECKO MMIYJIbCHOM CHCTEMBI: a) — CXeMa repMETH3aIUH KaMepHhI;
0) - KOHCTPYKIIHS y3Jia OOTIOPUPAIHH

OcoOeHHocTH  (DYHKITMOHUPOBAHUS y3Ia
oOTroparu 00yCIOBIIEHBl HECTAOMIILHOCTSAMHU TIPO-
1eccoB, nmpoucxonauiux npu paéore I'NC. I1pu sTom
Ha OLIEHKY (YHKIMOHHMPOBaHMA y3Ja OOTIOpaLuH
OKa3bIBAET HEONPEAETICHHOCTh (DHU3MKO-MeXaHuue-
CKHUX CBOWCTB €r0 3JIEMEHTOB, U3TOTaBIMBAEMbIX U3
pa3IMYHBIX MAaTEpPHUAJIOB, KaK M3 AJIACTHYHBIX, TaK U
BBICOKOIIPOYHBIX, BBIAEPKHUBAIOIINX MPEAETHHO-BEI-
COKHE Harpy3Kd. 3HaU€HHEe UMEIOT TaKkKe pazOopochl
TEOMETPHH IJIEMEHTOB B Ipenesax JAOMYCKOB Ha MX
n3rotosieHue. C y4eToM yKa3aHHBIX OCOOCHHOCTEH
pacueTHasi OLeHKa (YHKIHOHUPOBAHUS y3i1a OOTIO-
panuy Ha OCHOBE JETEPMUHMCTCKOIO IOJXO0Ja OKa-
3bIBaeTCs Helesecoo0pa3Hoi. TO MPUBOAUT K HEOO-
XOJMMOCTH TIPOBEJCHUSI HAaTYPHBIX HCIBITAHHNA Ha
Ka)KZOM H3JIEIMU TIOCIIE €r0 N3TOTOBJIEHHUS U UX BBI-
OpaKOBKH IO pe3yabTaTaM 3THX HCIIBITAHHUH.

B nanHolt paboTe paccMOTpeH cTaTUCTHYe-
CKHUH TOX0J] K pacueTHOH OleHKe (PyHKIIMOHUPOBa-
Hus y3ma ooTiopanny ['IC, ocHOBaHHBIN Ha OLIEHKE
Ha/IeKHOCTU (PYHKIMOHUPOBaHMSA. 3a OCHOBHOM KpU-
Tepueil HaJeKHOCTU Y3JI0B OOTIOpalMM NpUHHMA-
eTcs KX paboTOCIOCOOHOCTh — CITOCOOHOCTH y3I1a 00-
TIOpaLlMd T€PMETU3HPOBATh KaMepy OT npopskia [1I°
C BEPOATHOCTBHIO HE MEHee 3aJaHHOM. B ocHOBY pa3-

paboTaHHOTO TMOIXOMa TOJO0KEHO MOCTPOCHUE KPH-
BBIX BEPOSTHOCTH OTKa3a y3Jia OOTIOPAINY B 3aBUCH-
Moctd oT aasieHus I u ux oleHka ¢ y4eToMm He-
ONPENIETICHHOCTH Pa3Iu4YHOIO POJa, BHOCUMBIX 3Jie-
MEHTaMH y3J1a OOTIOpaluy U TPOoIleccaMu, IPOUCXO-
Jsimmmu ipu pyHknnonupoBanun [NY. B xavectse
BXOJIHBIX NTapaMeTPOB PaCYETHON MOJIENU MPUHUMA-
FOTCSI CTOXaCTUYECKUE TAHHBIE, TOJyUYEHHBIE ITPU UH-
TEPIOJISILIMYA HEU3BECTHON (DYHKIIMHM HECKOJIbKHX TIe-
PEMEHHBIX. DTO J1aeT BO3MOXKHOCTH pa3padboTaTh pac-
YETHYIO MOJIEJIb, MO3BOJISIIOLIYI0 OLEHUBATh BEPOST-
HOCTb JOCTHXEHUS MPEACIBbHOTO COCTOSIHUS JIJISl He-
M3BECTHOM, B 00IIEM cliydae, YHKIIMM OTKJIMKA Ha
Harpy3ky Q (HampspkeHus, nedopMaiiuy, mepeMerie-
HUS | T.IL.), KOTOpas 3aBUCUT OT psAJia MapaMeTpoB
F€OMETPUHU, MEXaHUYECKUX XapaKTEPUCTHUK, TOTPELL-
HOCTH PAacUE€THOW MOJIENIU U TIP., a TAKXKE OLIEHUBATh
BIHUSHYE (4yBCTBUTEIHHOCTh) BXOJIHBIX MAPaMETPOB
MOJIETIM Ha pe3yJIbTUPYIOLIEE 3HAUEHUE BEPOSTHOCTH
0TKa3a, ONTHMH3UPOBATH BpeMs pacueToB. C IEbI0
OIICHKH ITapaMeTpoB pactipenenenus QyHKimn Q uc-
MOJIb3yeTCsl pa3ioxkeHue B psia Teilnopa g0 BToporo
MOpsJIKa MaJIOCTH, YTO B PSAJIE CIy4aeB MOXET JaTh
JIOCTaTOYHYK) KOHCEpPBATUBHYIO OIIEHKY HCKOMOTO
pe3yJibrara.
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I'.B. /lenew, K.A. E2opos, O.B'oproHo8

O0mue moJioKeHus!

Pa3zpaboTanubIii 10AX0.1 TOIPOOHO OMHCAH B
[2].

[TycTh uMeeTCst OTBETHAS PeaKIlusl Ha HArpy-
)keHue (. BeposiTHOCTh TOro, 4TO XapaKTepUCTHKA
MIPENIETBHOTO COCTOSTHUS (KPUTEPUH MO HampshKe-
HUSM, AeopMalusM U T. J.) OKKETCS MEHbBIIC
R P(R < Q), T.e. HacTynwuT paspyuienue Oyer [3]:

Q
P(R < Q) = Fa(Q) = f pr(2)dz, )

— 00

rie Fr(Q) — dynkumsa pacnpeneicHus ciaydvaid-
HOM BEIWYHHEI R;

pr(z) — MIOTHOCTH paclpeieNiCHUsI BEJIH-
4yuHbI R.

J1a HaxXOXKACHHUS BEPOSTHOCTH Pa3pyIICHUS
CJeayeT ydecTh BCe BO3MOKHBIC 3HaueHus () (Bce
HECOBMECTUMBIE IyTH pealu3alid COOBITHA) IO

(hopmyIe NOIHOI BEPOSTHOCTH
(00}

P(R < Q) — f pQ(Q)FR(Q)dQ =

— 00
[oe]

1= [ m®F(RR. @

— 00

IMocTpoenne MJIOTHOCTH pacnpeaeIeHHs

napaMeTpa npoYHOCTH

B nelicTByromUX HOPMATUBHBIX JOKYMEHTAX
Y CTIPAaBOYHUKAX 3HAYECHUSI BEJIMUNH, XapaKTePU3yI0-
IIMX IPOYHOCTh MaTepraa NpeCTaBJICHbI, KaK Mpa-
BUJIO, B BHUJIEC TapaHTHPOBAHHBIX (MUHHMAJIbHBIX)
WA cpeAHux (MenuaHHBIX) 3HaueHuil. llpu sTom
MIPEJINOoJIaraeTcsl, YTO pacipeiesieHUe YKa3aHHBIX Be-
JIMYMH TIOJAYUHSCTCS HOPMAJIbHOMY WJIH JIOTHOP-
MaJbHOMY 3aKOHY. YUHUTHIBas TOT (haKT, 4TO KPUTE-
pUM TIpENETbHBIX COCTOSHHM (TIpeeN TeKydecTH,
BPEMEHHOE CONPOTHUBJICHUE, OTHOCUTEIIBHOE YIIH-
HEHHUE ¥ JIp.) ABIISIOTCS IMOJIOKUTEIBHBIMH BEJINYH-
HaMH, TIpUMEM pactipesielieHne R JTIOrHOpMabHBIM:
R ~ LN (mg, vR?). ®yHKIHUS TOTHOPMAIBLHOTO pac-
npezenenne umeeT Bug (s v < 0,3):

P(R <r)=LN(mg,vg) =
T
1 J‘ (Inx — mg)?\ dx 3)
Vamvg ) P 2v§ x
[Ipu 3TOM CripaBeJIMBO BBIPAYKEHUE:

Rp = Mg - exp(u(P) - vg), 4)
rue Rp— 3HaueHHWE XapaKTEPHCTHKH COOTBET-
CTBYIOIIEH BEPOSTHOCTH MpeBBIIeHUS P;

Mp — MenuaHna,
Mg = exp(mg);

Vg — KO3 PUITMEHT BapHALIWIH;

u(P) — KBaHTHIIL HOPMAIEHOTO pacIpeene-
HUSI, COOTBETCTBYIOLINH BeposiTHOCTU P, u omnpene-
nsieMblil U3 ypaBHeHus (5)

u(P) 42

P—Lf “Zdt 6
_m_m e , )

Ecnu u3BecTHBI TapaHTHpPOBAaHHBIE 3HAYe-
HUSI, KaK MPaBUIIO, COOTBETCTBYIOIINE 00ecIeueHHO-
ctu 5%, TO IpH 3aJJaHHOM 3Ha4E€HUH Vg MOXKHO OIIpe-
JeNIUTh IapaMeTp JIOTHOPMAIbHOTO PaclpeiesICHuUs
Mp Ha OCHOBE BhIpayKeHUs (6):

mg = —u(0.05) - v + In(Ry o5), (6)

Takum 00pa3om, KpUTEPHUHU MPENEITBHOTO CO-
CTOSIHHSI TIOJTHOCTBIO OIPEAEIECHBI U ATl OLICHKH Be-
POSITHOCTH Pa3pyLICHUsI OCTACTCs ONPEeSIUTh Mapa-
MeTphI Q.

IlocTpoeHne IJIOTHOCTH PpacnpeeeHus

HATpPy3KH

Benuunna Q MoxeT OBITh OIICHEHAa Ha OC-
HOBE HATYpPHOTO OKCIEPHMEHTa WM YHCIEHHOIO
pacuera. B o0oux ciyyasx ykazaHHasi BEIUYHHA SIB-
JIAETCs CIIy4yallHOW BEJIMYMHOM, TOCKOIBKY, 3aBUCUT
OT U3MEHYMBOCTHU M1aPAMETPOB I'€OMETPUH (IAOIYCKH,
YKa3aHHbIE B KOHCTPYKTOPCKOW JOKYMEHTALUH), Me-
XaHUYECKUX XapaKTEPUCTHK, MOTPEUTHOCTH pacyeT-
HOW MOJIenu U pacueTa, IapaMeTpoB KpUBOM Harpy-
skeHud. IIpu 3TOM MOCKOIBKY 3HaUeHHE () SIBISETCS
pe3yabTaTOM BIUSHUS OTHOCHUTEIHHO OOJBIIOTO
YHCiIa BXOJHBIX TApaMeTPOB — B TIEPBOM MPUOITHIKE-
HUHU Ha OCHOBE IMPEJEIBHON LEHTPAIBHON TEOPEMBI
TEOPUN BEPOSITHOCTH MOXKHO IPUHATH paclpenerne-
HUE ( TaKke HOPMAJbHBIM WU JIOTHOPMAJIbHBIM.
ITockonpky OTIMYME HOPMAJIHHOTO 3aKOHA OT JIOT-
HOpMaJbHOTO B cirydae v < 0,3 u B o0nact npax-
TUYECKOr0 MPUMEHEHHUs B TaHHOW 3aJaue He Cylle-
CTBEHHO, TO NPUHUMAETCS, YTO ( WMeEeT JIOTHOp-
ManbHOE pacnpeseneHue. COOTBETCTBEHHO, IUIOT-
HOCTb paclpefielieHusl pq onpeaenceHa. Toraa crpa-
BeanBo paseHcTBO: P(R < Q) = P(R/Q < 1),
WJIH, YTO TOXKE CaMoe

t2

P(R<Q) = “zdt, (7

1 (2]
— j e
V2 J o
re TIpelnen HWHTETpUpoBaHus O omnpenensercs Mo
dopmyie 8:

o — In(My/Mg)

’vé + v3

(8)
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Takum 00pazoM, Ui MOCTPOEHHS KPUBBIX
BEPOSATHOCTH OTKa3a HEOOXOANMO ONPENEIUTh MaTe-
MaTH4eCKoe OXunanue My u kod(pdHUIMEHT Bapha-
LUK V JUTS KQKJI0T0 YpOoBHs Harpysku N, 1.e. My =
My (N),vg = vo(N).

Jns mocTpoeHus: KpUBOM BEPOSITHOCTH OT-
Ka3a B KauecTBE MEJMAaHHON Harpys3ku Ny s, TIPUBO-
JSIIel K pa3pyleHnto ¢ BeposTHOCTBIO 0,5, Hy)KHO
pewnth ypaBuenue My (Nos) = Mpg. Ilpu nenuneii-
HOM MHOTOIIapaMETPUYECKOM HarpyKEHUH 3aBHCH-

M[Q(N,x,)] =

] Q(N,M,,)

rae Xj — BXOJHOH MapaMeTp pacueTHONH MOJIEIN
(reomeTpuyeckre pa3Mepbl, MEXaHUYCCKUE U (HU3H-
YeCKHe CBOMCTBA U T.I1.);

[Q(N Ma) + 5o IM (xk—Mxk)+1/z><

Mocth My = My (N) Taxke HENMMHEHHAs, CTOUT OT-
METHUTbh, YTO MaTEMATHIECKOE OXKHIAHUE 3aBUCUT OT
(G YHKIMOHATHHOW 3aBUCUMOCTH, M B OOIIIEM CITydae
M[z(a,b,..,x)] # z(Ma,Mb, ..., Mx), tne a, b, x
— nepemennbie, Ma, Mb, Mx — COOTBETCTBYIOIIHE
MaTEeMaTHYECKUE OXKHUIAHUS CITydasi Harpy KeHHUS.

B cnyuae crmoxxHOM (pyHKITMOHAIHHON 3aBH-
CHUMOCTH Harpy3KH OT TapaMETPOB Harpy>KEHUs y4eT
BIUSTHYSI N3MEHYMBOCTH BXOJIHBIX JTAHHBIX HA OKOH-
YaTeNbHOW Pe3yJbTaT MOXKET OBITh BBHIITOIHEH HA OC-
HOBE pa3yioxeHus B psg Teinopa

2
] G M) e~

0xy0xm |y, Mxm) +
X

2
SZ,,

)

S%.  — AMCIePCHS IIapaMeTpa Xy.
AnmpokcuManus BTOPOH NMPOU3BOJHON IO
napaMeTpy JaeTcs BBIpaKEHUEM

M,,  — MaTeMaTHYECKOE OXHIAHHUE Tapa-
MeTpa Xp;
d?Q _ Q(Mxk +6M,,) — 2 X Q(Mxy) + Q(Mx), — 5Mx;.) (10)
2 = )
dxk x= Mx (SMxk)Z
roe  OM — mpupallleHHe apryMeHTa, ONpeIessieTcsl 0 BhIPaKCHHIO:
6Mx;,, = u(0,95) X Sx;.  (11)
Taxum o6pazom, Mo(N) u S 5 (N) ompenenstoTcst BBIPaKCHUSIMHU:
Q(N,M,, +6M,, )—2%XQ(N,M,, )+ Q(N,M, —3M
M[Q(N,xk)] — Q(N,Mx )_l_Z ( Xk xk) ( . xk) ( Xk xk)’ (12)
k s
2
1 (Q(N, My, +5M,,) — Q(N, My, — 5M,,))
SH(N. M) = 7 % Z (13)

k
KpuBas BepoaTHOCTH OTKa3a B 3aBUCUMOCTH

oT Harpy3ku N 6YI16T AMETH BUI:
O(N) 42

P(R<Q,N) = e zdt, (14)

=
rue O (N) — nipezien HHTETPUPOBAHUSI, OLIPEIEIIsI-
eTcs 1o Gopmyre

In(My(N)/Mg)

/vé(N) + v3 |

Koadduuument Bapmaunm onpenensiercs 3a-
BUCHMOCTBIO
So(N)

N)=———.

VQ( ) M, )

B ciydae mpumeHeHHs Ui aHATM3a HAps-
*eHHo-aedopmuposannoro cocrosuus (HJC) unc-
nennslx naketoB CAE — mporpamm (Hampumep,
ANSYS) Boipaxenue (15) HE0OXOIMMO CKOPPEKTH-
pOBaTh IyT€M y4yeTa yKa3aHHOW B aTTeCTALlHOHHOM
nacropTe HeONpeIeIEHHOCTH, BHOCUMOH CaMoii Ipo-
rpaMMoi  (3MHCTEeMUYecKass HEONPEIeIeHHOCTD).
Ona MoXeT OBbITh Y4TEHAa B paMKax OIpeeICHHsI

O(N) = (15)

(16)

u§,95
KpI/IBI)IX BepOHTHOCTI/I OTKa3z3a C pa3J]I/I‘IHLIM ypOBHeM
obecrieuennoctu W.

OTHOCHTENbHAs TOTPEIIHOCTh POrPaMMbI
ANSYS — 15 % (vy; = 0,09).B stom ciiyuae ciy-
LIElI\/'IHaSI BCJIMYHNHA Q Hpe):[CTaBJ'IS[eTCSI BI)Ipa)KeHI/IeM:

Q = Myeqey, @an
rie eg, ey — NorapuMHIECKH HOPMAILHO pac-
npeJielieHHbIE BEJMYMHBI C €AMHUIHOW MEIMaHON U
HOFapI/I(i)MI/I‘IeCKI/I CTaHI[apTHBIM OTKJIOHCHHUEM
Vg, Vy, COOTBETCTBEHHO. [Ip1 3TOM BEPOSATHOCTH OT-
Ka3a OyJeT orpejeneHa COOTBETCTBYIOIIUX YPOBHEH
obecnieueHHocT W'

In(My(N)/M

O (N) = (Mo (N)/ R)+u(W)vU. (18)
/vé(N) + v3

[Ipumenenne  pa3pabOTaHHOTO  IOAXOJA

MPEJICTABICHO HIDKE Ha IPUMEpPEe MPOCKTUPOBAHUS
y3na ooTroparuu [ IC peacTaBIeHHOTO Ha pUCYHKE
2.

B menom, peanuzanms mNpeicTaBIEHHOTO
BBIIIIC ITOAXO0Aa COCTOHUT U3 quLIpéX OCHOBHBIX JTa-
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TIOB, K&XIbIif M3 KOTOPBIX JEIUTCS Ha moadTansl (Pu-
cyHOK 3)

Jrtan 1. Bei0op kpuTepues oTkasa
y3J1a 00TIOpanuu
BaxueiM MoMeHTOM Dtana | sBisieTcs BbI-
0op KkpuTepus HapyuieHus paboTOCIOCOOHOCTH
(xputepus otkaza). B coorBercTBUM C [4] Haubonee
M3BECTHBIMHM BHIAMH PA3pYIICHUS YNPYTUX IOJH-

[odywka
| ynnomHume/bHas
BN
SN
\ Memannuqeckue
| komya
6

MEpHBIX MaTE€pUaJIOB IPU KOHLIEHTPALUU HalpsbKe-
HUH SABJIAETCS pa3aup U MPOKOJI.

B cuiy Toro, 4To yniaoTHHUTENbHAS MOMYIIKA
y3na 00Tiopanry QyHKIMOHUPYET B YCIOBHUAX CIIOK-
HOT'0 Harpy>KeHUs U KOHLIEHTPALUU HaNpsKEHUH, TO
B Ka4yeCcTBE KPUTEPHs OTKa3a OBbLJIO MPUHSITO paspy-
IIEHHE MOTYIIKH B pe3ysbTaTe €€ MpOoKoJa OCTPhIMU
KpPOMKaMH METAJUIMYECKUX KOJIEI] IPU MPEBBILIEHUN
JOITyCTUMOTI'O YCHUJIMSI B MECTE KOHTaKTa.

PucyHok 2 — ¥Y3eJ1 00TIOpanuy MUJIHHAPUIECKOi (PopMBbI: a) —y3en B cOope; 0) — YIUIOTHUTEIbHAS MOIYIIKA B pa3-
pese (pa3Mepsl B MM)

3St1an 2. CocTtaBneHune

Stan 3. NoctpoeHue Stan 4. OnpegeneHve

3tan 1. OnpeaeneHune KOHEYHO-3/1eMeHTHOM - KPWBbIX BEPOATHOCTM - HaZIeXHOCTU y3/1a
AOMyCTUMOiA mojenu OTKa3a YHKUMOHMPOBaAHMA
BE/INUYMHBI KpUTEPUEB r
OTKasa OnpeneneHve cpesHux c
3HaYeHWIi BapbUpyeMmblx MocTpoeHue PABHEHME BEPOATHOCTH
napameTpos (mex. anpoKcMmMupytoLLeit OTKa3a NPOeKTUpyemoro
CBOWMCTBMAaTEPUanos, 33BMCMMOCTU MaT. y3nia obTiopaunm ¢
reomeTp. pasmepos u OXUAAHUA pedepeHTHbIM
ap.) MaKCHMMa IbHOM
-1 BE/IMYMHbI KpUTEPUA
OnpeaeneHne 3Ha4YeHUn OTKa3sa OT AaBNE€HUA
BapbUPYEMbIX rasos B pabouyel kKamepe

napameTpoB C
obecneyeHHocTbio 0,05 1
0,95

|

CoCTaB/ieHMe MaccuBa
KOMBUHaLMM
BapbUpyembix
napameTpos

MocTpoeHne KpUBbIX
BEPOATHOCTM OTKa3a y3/a
o6TopaL My OT AaBAeHUA
rasos B paboyelt Kamepe

OnpepeneHue
MaKCMManbHOM

BE/IMUYMHBI KpUTEPUSA
OTKa3a y3n1a 0bTiopauum |

Pucynox 3 — OcHOBHBIE 3TaNlbl METOAOJOTHYECKOTO IOIX0/1a OIEHKH HAEKHOCTH y3JIa 00TIOpanun

BenuunHa q0mycTUMOTO BHEAPSHHSI KPOMOK
KOJICI] MOXKET OBITh OIpe/e/ieHa 10 MPHOIMKEHHON
SMITUPUIECKON 3aBUCUMOCTH HArPY3KH IIPH IIPOKOJIC
OT MOJIYJISl yIIPYTOCTH U paJryca CKPYTJICHUS HHICH-
topa [3]:

Tepnr = 1,34E; - RY® - H, (19)
rae E; — Moy yIpyroctu ¢ y4€ToM mepepac-
MIpeJIeICHNsT HaNpsHDKeHUH, 3a cY€T Kod(QUIeHTa
koHuenrpauuu. E; = 0,10y,

rae
ana;

Gnp — YCIIOBHBIN MPEEN MPOYHOCTH MaTepH-

Ry — panunyc CKpyrieHus: KpOMKH KOJIBLIA.
Ycnosue paboTocnocoOHOCTH y3i1a 00TIopa-
MM MOXKET OBITh NPEJCTABICHO B BUJIE:

T < Topur, (20)
rie T — MakcuMaJbHOE YCHJIME B MECTE IPOKOJIa
HOAYIIKH, ONpEAeNIIeMOe MO pe3ysbTaTaM YHCIICH-
HOT'O MOJICTTHPOBAHHSI.
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Jrtan 2 KoHeyHo-371eMeHTHOe

MO/IeJINPOBAHHE (pyHKIITHOHUPOBAHUS

y3J1a o0TIOpannu

Ha stane 2 moctpoeHa pacuéTHasi KOHEUHO
3JIEMEHTHAsI MOJIENb W OIPE/ICIICHBI HATPY3KH U Tpa-
HU4YHBIE ycnosus (Pucynok 4).

Tak kak OCHOBHOW IENBIO pacuéra sBis-
eTCsl JEMOHCTpAIUsl METOJOJOTHUYECKOro MOJX0/a,
TO KOHCTpYKInH y3ma obtioparu u [ IC npencras-
JIEHBI YIIPOIIIEHHO
30/7/7.9/77} nepemelyexiy

Memannuqeckue
Kofwla k

Janpem nepemeueHil

abnexue

Janpem negerelerul 20308

IEPREKTUKYAFPHO OCY
ombey

Padoyaa
Kamepa

Pucynok 4 — PacuérHasi KOHe4HO-
3J1eMeHTHasi MoJeJIb

AHanu3 BBIIOJNHEH C ITOMOLIBIO IIPOrpaMM-
HOoro komruiekca Ansys Mechanical 2022R1 ¢ wuc-
nmonp30BaHueM perrareis Autodyn B sBHbIX Jlarpan-
JKeBBIX KoopanHaTax. C IeNnpl0 CHIKEHUS 3aTpavyu-
BaeMbIX pecypcoB DBM 3anaua penianach B 0CECUM-
METPUYHOM IIOCTAaHOBKE.

JlaBneHuss B pacIIMpUTENILHON KaMmepe INpu-
HSTO MOHOTOHHO BO3PacTalOIUM.

B vacTu 3amanust cBOMCTB MaTepUalioB IiiaB-
HBI HWHTEpEeC TMpeJCTaBIAeT MOJENb Marepuaia
YIUIOTHUTENBHOW noaymku. [losenenue runepymnpy-
TUX MaTepUallOB MOXET OBITh OMKCAHO C TIOMOIIBIO
U3BECTHBIX Mozeneld — Mynu-Pusiauna, Heo-I'yka,
Orzena u np. B maHHOM citydae, [UIsl BBIIIOJHEHUS
pacuéroB, Obula MpuHATa 3-X HMapameTrpudeckas Mo-
nens MyHu-PuBinHa, kKak oOecrieunBaromas MHUHU-
MaJIbHBIE OTKJIOHEHHS JAPYT OT ApPYyra pacyeTHBIX U
AKCIIEPUMEHTANIBHBIX 3HaueHU komnoneHtoB HJIC

[1].
IIpu mocTpoeHun KpUBOM BEPOSITHOCTH OT-
Ka3a B KauyecTBE HEOIPeIeIeHHOCTEeN ObUTH TPUHATHI
MEXaHUYECKUE CBOWCTBA MaTepHalla YIJIOTHHUTEIIb-
HOU TIOAYIIKH (3aBUCUMOCTh HANPsDKEHUH nedopma-
il — kpuBas «HarpyskeHnue — pasrpyskay), 1uaMmeTp
Kamepbl — Dy, AMAMETP NOLYIIKU — D M TOJIIIMHA
noayuwky — H. Pa3Mepsl METaJUIMUECKUX KOJELl IpU-
HSTBI TOCTOSTHHBIMH.
Ha ocHoBanuu 3aBucumocteid 4 u 6 Obun
ONpezeeHbl 3HAYEHUS BapbUPYEMBIX ApaMETPOB.
Kaxmoii koMOMHAIMKA TPHCBOSH HOMEP, COOTBET-

CTBYIOITUH HOMEPY pacdéTa HanpspKEHHO-IeopMuU-
POBAHHOTO COCTOSIHUS C y4ETOM BapHallUU MEXaHH-
YeCKUX CBOMCTB M TEOMETPUYECKUX IapaMeTpoB.
KomOuHanmu BapbUpyeMbIX MapaMeTpOB — CPEAHUX
U ¢ obecnieueHHOCTBIO 5% 1 95 % npuBeaeHBI HA PU-
cyHke 6. [l 3aBUCUMOCTel HanpsbKkeHH ot aedop-
Manuid B cTondue «3HaueHue» 3HAKOM IUTIOC OTMe-
YeHBI TapaMeTpsl ¢ 5 % 00ecreYeHHOCThI0, 3HAKOM
MUHYC — IapameTpsl ¢ 95 % obecrnieueHHOCTHIO. Mey.

Ynnomuumensha;
nodyKa

— MCIHaAHHOC 3HAYCHHUC.

Tabmuna 1 — Kom0uHanuu BapbupyeMbIX apaMeTpoB
(mpomoymkeHne TabIHMIBI He TIOKA3aHO)

Bapeupyembiii Bapuant | 3Hauenue HOM.?p
nmapaMerp pacuéra
&, MKM Mex.
o, MlIla Men.
D, Mmm 0.0 49,75 1
H, Mmm 16
Dyans MM 50,2
&, MKM ™' -
o, MIla Men.
D, mm 1.1 49,75 2
H, mm 16
Dicans MM 50,2
£, MKM ™ +
o, MIla Men.
D, Mmm 1.2 49,75 3
H, Mmm 16
Dyan, MM 50,2
&, MKM ™' Men.
o;, MlIla -
D, Mm 2.1 49,75 4
H, MM 16

B pesynbrare npoBeneHus pacyéToB ObUTH
MOJy4YeHbl KapTUHBI HaNpsHKEHHO-Ae()OpPMHUPOBAH-
HOT'O COCTOSIHUSI ITOYLIKH JUIsl KaXKJOH KOMOMHAIINH
BapbUPYEMBIX MapaMeTpoOB Ha BCEX CTA/IUSAX HArpy-
KCHUSL.

Ha pucynke 5 mpencraBiena obmias Kap-
trHa HJIC. KpacHbIM, OpaHXeBBIM U KEJITBIM OTMe-
YeHbI HanOoJee HarpyKeHHbIE 00J1aCTH B pe3yibTaTe
B3aMMO/JICHCTBUS C OCTPHIMH KPOMKaMH MeTaJlTn4e-
CKUX KoJIell.

Pucynok 5 — O6mas kapruna HIC (kocoii pa3pe3 Ha
KOJIBI[AX ¥ MAJIOE METAJUTUUECKOE KOJIBIIO
HE pacCMOTPEHBI)
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[Momyguennsie kaptunasl HJIC moarepkaa-
IOTCSl pe3yNibTaTaMU HATYPHBIX uchbITanuil. Ha pu-
CyHKe 6 BUJIHBI CJICIbI pPa3pyIICHUs TOIYIITIKA B BUJIC
MPOKOJIa B PE3yNIbTaTe BHEIPEHUS OCTPHIX KPOMOK
METaJITMUECKUX KOJIell.

Pucynok 6 — Cieabl pa3pyumienus (IIpoKoJia) NOAyIIKH
OCTPBIMH KpoMKaMu: a) — [loxynika o0TiopaTopHas ¢
METATHIECKUMH KOJIbIAMH;

0) — moyIika 00TIOpaTOpHAst OT/IEIILHO

B Tabnuue 2 npuBeneH GpparMeHT pe3yiib-
TaTOB Pacu€TOB YCUJIUA MPOKOJA B 3aBUCUMOCTH OT
JIABJICHHUS, MTOJyYCHHBIN 1711 35 KOMOMHALIUN Bapby-
PYEMBIX TapaMeTPOB.

Jrtan 3 [locTpoeHne KPUBBIX BEPOATHOCTH
0TKa3a oT aBJIeHust
[lo naHHBIM, TPUBEACHHBIM B TAOJIHLIE HA PU-
CyHKE 9, C TOMOILBIO 3aBUCUMOCTHU 12 mocTpoeHa pe-
3yJITUPYIOLIasi KpUBask MaTEMaTHUECKUX OXKUAAHUH
yCHIIHS TIpoKoia oT aasieHus (PucyHok 7).

1,2

0.8
0,6
04

0,2

Tabnuua 2 — Pe3yabTaThl pacyéToB yCHIUS MPOKOJIA B
3aBHCHMOCTH OT JaBJIEHUs ra3oB (poJonkeHue Ta0-
JIMITBI HE TIOKAa3aHo)

' [KomOuna- JlaBnenne, MIla
& 1msg 0 100 150
sl 1 0.0001 | 18799 | 24452
2 2 0.0001 19438 24679
5 3 0.0001 19977 25979
=

E 34 0.0001 25504 28422
> 35 0.0001 23503 23045

Ha pucyHnke 8 npuBeieHbI 3aBUCUMOCTH Be-
POSITHOCTH OTKa3a Mo KPUTEPHUIO MPOKOJIA OT JIaBJie-
HUS, TTIOCTPOCHHBIC HA OCHOBAaHWHU BEIpaKeHUs 14, ¢
ypoBHeM obecnieueHHOCTH 5 %, 50 % u 95 %. Ilpe-
JIeNTbI KHTETPUPOBAHHUSI JIISI COOTBETCTBYIOIIUX YPOB-
Hell 00ecreueHHOCTH OTPE/ICIeHBI ¢ YIETOM BhIpa-
skenuit 14 u 16.

140000

T 120000
100000
80000
60000
40000
20000

0
0,00

Ycunme mpokoia

200,00 400,00
Jasnenue, Mlla

600,00

Pucynox 7 — Pe3yasTHpyomasi 3aBUCHMOCTb
MaTeMaTH4eCKOro 0:KMIAHUS YCHJIMSA NMPOKOJIa OT
JaBJIeHHUsI Ta30B

[Ipu onpeieneHny NpeIeoB UHTEPUPOBA-
HUSI, B COOTBETCTBHH C YpaBHEHHEM ISl KPUTEPHsI
OTKa3a, Ha OCHOBAaHWHW 3aBUCUMOCTH 14, TpUHATO
3HAYeHUE MaKCUMAaJbHO JOMYCTHMOTO YCHJIHS IPO-
kona Mp. JInsg koadduimenta Bapuanun KputTepus
MPOYHOCTH MpHHATO 3HaueHue vVp=0,05.

0 100 200 300 400

5% —-

500 600 700 800 900

— 50%

1000

— — 95%

Pucynok 8 — 3aBHCHMOCTH BEPOATHOCTH 0TKa3a (Pa3pylleHUs) YIJIOTHUTEIbHOM MOAYLIKH
ot aasaenus [T (c yuéTom norpemrHocTH pacyéra IpOrpaMMHOro rnakera Ansys)

26 CIIoI DY



KoHcepsamusHas oyeHka yHKYUOHUPOBAHUS Y310 06MIOpayul ...

Itan 4 Onpenenenne HATEKHOCTH
y3J1a 00TIOpanuu

Jlyig onipeienieHHs HAIGKHOCTHU MMPOCKTUPYE-
MOT0 y3J1a OOTIOpAIlVH, TOJTy4YSHHBIC KPUBBIC BEPOSIT-
HOCTH O0TKa3a HEOOXOUMO CPaBHUTH C KPUBLIMH BE-
POSITHOCTSIMH OTKa3za ped)epeHTHOro y3ia oOTopa-
UM

B cnmyuae orcyTcTBUS pedepeHTHBIX Y3IIOB
oOTIOpaIiy HaJIe)KHOCTh MOXET OBITh OlleHeHa KOH-
CEPBaTHBHO B COOTBETCTBUH C N3BECTHBIMU JIAHHBIMH

[I0 BEPOSITHOCTU BO3HUKHOBEHMs aBapuil THUIIOBOT'O
o0opynoBaHusi, HanboIee OIU3KOTo MO HA3HAYCHUIO.

Hampumep, ecnu npunsate ['MIC kak cocyn
MOJ| aBJI€HUEM, TO B COOTBETCTBUH C [6] Beposr-
HOCTh pa3pylleHHss MOXET ObITh mpuHaATa 2,7-10%
(Tabnwvma 3).

Tabnmma 3 - O0001IeHHbIE JaAHHBIE TT0 BEPOSITHOCTSAM HHUIMHPOBAHUS aBapHii THIIOBOT0 T€XHOJOTHYECKOI0

000py10BaHust
Tun o6opynoBanus Ioarun 06opyoBanus M“"“ggg%‘;‘}f; cobriTue, c“g;;;‘:l/lergge

Cocyst nox aaBreHmem TasoBas (dasa 1,65-10° 2,70- 108
JByxda3Hblii 1,65-10° 2,70-10°8
KomnouHsI JIByx(ha3Hoe conepKUMOoe 1,65- 10" 2,70- 108
Komnpeccop 3,76- 1073 1,75-10°°
@ubTp 1,23-10* 2,54-10°
Bozaymiserit 7,28-10° 1,75-10°
TenmooOdMeHHHK KoxxyxoTpyOHBIit 1,35-10* 1,75- 10
Tpy6uarsiii (3MeeBHK) 1,65-10° 2,70- 10

TazoBas Typ6OuHa 1,93-10° -
Hacoc 1,01-10* 7,80- 108
PesepByap 9,00- 10 1,00- 10
MarucTpaibHbli TpyOOnpoBo, kM | beperosoii HeTenpoBos 6,90- 10 1,50- 10

3akiiroueHue Jumepamypa

Pazpaboran cratucTuieckuii Hoaxo. K mpo-
exkTupoBaHuio ysna obtiopauun [MC, yuuThiBato-
MK HEONpeNeNIeHHOCTH, O0YCIIOBIIEHHBIE pa30Opo-
CaMH CBOMCTB MaTepHaJlOB €T0 3JIEMEHTOB, OTKJIOHE-
HUSIMHU Pa3MepOB, CTOXaCTUYHOCTHIO HATPY30K U IO-
TPEUTHOCTSIMH MTPOrPaMMHO-MaTeMAaTUYECKOTO amma-
para.

CrarucTHYeCKM IOIXOJ OCHOBAaH Ha
OLIEHKE HaJeXKHOCTH (DYHKIIMOHMPOBAHMS y31a 00-
Tropatuu ['MIC. 3a ocHOBHOW KpHTepHel HaJeKHO-
CTH Y3J0B OOTIOpalMu NPUHUMAETCS MX CIOCO0-
HOCTh T'€pPMETU3UpPOBaTh Kamepy ot mpopsiBa [ ¢
BEPOSITHOCTBIO HE MEHEE 3a1aHHOM.

[logxon ocHOBaH Ha CTPOroM MareMaThye-
CKOM OOOCHOBaHHHM, YTO IO3BOJISIET JJaBaTh KOHCEP-
BaTHBHYIO OIICHKY HAQJEXHOCTH Y3Ja OOTIOpaluu
MIPY MUHUMAJIEHOM KOJIMYECTBE PacuéToB.

[TocTpoeHbl KpuBbIE BEPOATHOCTH OTKa3a
y37a 00TIOpaIuu B 3aBucuMocTH oT gasienus [1I" u
MIPOBEJIEHA €0 OILIEHKA C YYETOM HEOIPeaeIEHHOCTH
Pa3IMYHOrO Pojia, BHOCHMBIX 3JIEMEHTaMH y3i1a 00-
TIOpalliM M TPOLECCaMU, NPOUCXOIAIMMU MpHU
¢ynkumonuposanuu ['YC.

YuéT HeomnpeaeneHHOCTEN MO3BOJSET CHU-
3UTh TPYNOEMKOCTb pa3paboTKH y3ia OOTIOpauuu
I'1C, a Takxe CHU3UTH PUCKU OTKa3a Kak pa3padaTsl-
BaeMOro ysia, Tak W BCEHl ra3zolMHAMUYECKOH HM-
MTyJIbCHOW CHUCTEMBI.
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ACIMNEKTbl CEPBUCA
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,Z[OPO)KHbIﬁ MMACCAYKUPCKUH TPAHCIIOPT ,Z[I/IHAMPI‘IECKOFI
BMECTUMOCTHU: UICTOPUA ITIOABJIEHUA U IIEPCIIEKTUBbBI PA3SBUTHUA

C.A. Azemmial

Benopycckuii cocyoapcmeenmwiil ynusepcumem mpancnopma,
benapycw, 246653, 2. ['omensv yn. Kuposa, 36.

B nmannO# myOnmukammu naH JUTEpaTypHBIH 0030p HAYYHBIX ITyOJHKAIHHA 10 TEMaTHKEe, Kacaromeics wc-
I0JIb30BAHUS JJOPOKHOTO MACCAKUPCKOTO TPAHCIOPTA JUHAMUYECKON BMECTUMOCTH — MPHIIETIHBIX MACCAKUPCKUX
TPAHCMOPTHBIX CPEICTB, KOTOPBIE B MEPHOJ] POCTA MACCAKUPOIIOTOKA CIETUISIOTCS, TIOBBIIIAst BMECTUMOCTD, a B TIe-
PHOJBI CIIajia — PACIEIIOTCs, YMEHbIIasi BMECTUMOCTh. [loka3aHbl COBPEMEHHbIC HAYYHbIE U MPAKTUYECKHUE TEH-
JICHIINH ATOTO HaIpaBJIeHUs 3a pyoeskoM. [IpeniokeH HOBBIH MOIX0/T K OpTaHU3aIluH PaOOTHI MMACCAKUPCKOTO TPAHC-
nopra peryisipHoro coo6ienusi B Pecriydnuke benapych, 3akIH04arONMNCs B €XKeJHEBHOM IPOrHO3UPOBAHUH T1ac-
CaXHPOHATIPSHKEHHOCTH Ha KaXKABIN peiic KaKI0ro MapipyTa ¢ MOCIeAYIONNM Ha3HAYeHHEeM Ha TaKue peichl mac-
COKUPCKUX TPAHCHOPTHBIX CPEJCTB AMHAMHUYECKOW BMECTUMOCTH, MAKCHMAJlbHO COOTBETCTBYIOIICH HMeEIOIIEHCs
MACCAXUPOHATIPSHKCHHOCTH.

Kniouesvie cnosa’ maccakupCKuil TPaHCIIOPT PETYIISIPHOTO COOOIIEHHSI, MOAYJIbHBIC MACCAKUPCKUE TPAHC-
MOPTHBIE CPEJCTBA, MACCAKUPCKHM MPUIIET, TacCaKUPOHATIPSKECHHOCTb.

DYNAMIC CAPACITY ROAD PASSENGER TRANSPORT: THE HISTORY OF ITS
APPEARANCE AND DEVELOPMENT PROSPECTS

S.A. Azemsha

Belarusian State University of Transport, 36 Kirova str., Gomel, 246653, Belarus.

This publication provides a literary review of scientific publications on topics related to the use of dynamic

capacity road passenger transport — trailed passenger vehicles that, during a period of increasing passenger traffic,

interlock, increasing capacity, and during periods of recession, uncouple, reducing capacity. Modern scientific and

practical trends in this field abroad are shown. A new approach to the organization of regular passenger transport in

the Republic of Belarus is proposed, which consists in daily forecasting of passenger traffic for each flight of each

route, followed by the assignment of passenger vehicles of dynamic capacity to such flights, which maximally corre-

sponds to the available passenger traffic.

Keywords: regular passenger transport, modular passenger vehicles, passenger trailer, passenger tension

HUcropusi craHoBIeHUsA

JopoxxHBIA MaccaXupcKuil TPaHCIOPT Ju-
Hamuueckoir BMectumoctu (JII1T/IB) Havan mpu-
MEHSTBCS C UCIOIL30BAHUS MIPUIISITHBIX MACCAKUP-
CKHX TPAHCHOPTHBIX CPeCTB (MPHUIIETIOB, TOIYTIPH-
IETIOB) IS TUOKOTO pearnpoBaHUs Ha KOJCOAHMS
MacCaKUPOIIOTOKA, YBEJIWYEHHS BMECTUMOCTH U
CHIDKEHHSI KOJIMYECTBA BOJIUTENEH Hayaiock Ooree
100 net nasan’. [lepBrlii aBTOOYC ¢ MPHUIETIOM ObLT
paspaboran B 1920-x rogax B AmMcrepaame?.

Bo Bpemst Bropoit MUpOBOIi BOMHBI U B ITEp-
BbI€ IIOCJICBOCHHBIE TOABI NMPHILEIHBIE aBTOOYCHI

EDN LSSYTM

HCIOJIB30BAINCh KaK MPOCTOW M 3KOHOMHYHBIN
croco0 aBTOOYCHOIO TpaHCIOpTa Ul 3aMEHbI U3-
HOILIEHHBIX OOBIYHBIX aBTOOYCHBIX mapkos. [lomy-
MPULETIBI OBUTM IPOCTHIMU U HEYZAOOHBIMHU, HO KaXK-
IBIA MOT TIEPEBO3UTH OOJBIIE MACCaKHUPOB, YEM
OJIMHOYHBIA aBTOOyC, M TOYTH CTOJIBKO K€,
CKOJIBKO JIBYX3Ta)XHBIH aBTOOyC, KOTOpBIH Hpu
3TOM HE UMEJ HEA0CTATKOB, IPUCYILMX OCIEAHUM
— YBEJIMYEHHOE BPEMS Ha I0CAJKY-BBICAJIKY 1acca-
JKUPOB  IIPY BBICOKOM 3allOJHEHHOCTH CaJlOHA

Y4semma Cepeeii Anexcanoposuy — kaHOuOam mexHuueckux Havk, ooueHm, 3asedyiowuii kadedpoii "Vnpaenenue

asmomoOUIbHbIMU nepeesoskamu u OOPOJfCHblM

osuoiceruem”, men.. +3(7529) 731-66-77,

e-mail: s-azemsha@yandex.by, ScopusID: 15020262100, ORCID:0000-0002-9368-8910.

! Wikipedia. The free encyclopedia [Electronic re-
source]: Trailer bus — Pexxum noctyna: https://en.wikipe-
dia.org/wiki/Trailer_bus. - lata nocryna: 21.12.2023.

2 Internet archive wayback machine [Electronic re-
source]: Buses galore — Pexum gocryma: https://web.ar-

chive.org/web/20080302231425/http://homep-
ages.cwi.nl/~dik/english/pub-
lic_transport/odds_and_ends/bus.html. - [Tara mocryma:
21.12.2023.
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https://en.wikipedia.org/wiki/Amsterdam
https://en.wikipedia.org/wiki/World_War_II
https://en.wikipedia.org/wiki/Double-decker_bus

ﬂOpOJfCHbllj nCICCCIJfCupCKUlj mpaHcnopm duHamuyvecKkoll emMecmumocmu: ucmopus nosie/1€HuUA ...

skcmryatuposanuck B Muagun®, Jlosane®, ABcrpa-
nuu, Mekcuke, CIIIA.

Takxke MPUIICTIHBIE MMACCAKUPCKUE TpPaHC-
noptHele cpenctBa Teppuropust ObiBiero CCCP
He cTasia uckitodeHneM. B 1966 rony kueBckuii uH-
xenep B. @. Bexnuu mi1s peienus npobiem aedu-
[IUTa BOJUTEIIEH, MTOBBIICHNS pEHTa0CIBHOCTH I1e-
PEBO30K M HAJU4MsI MAapIIPYTOB C YPE3BBIUAKHO
OOJBIIAM TTACCAKUPOTIOTOKOM CO3/Iall CHCTEMY CO-
eIMHEHUS TPOJUIEHOYCOB B IMOE3]] C yIpaBICHUEM
M0 CHICTEME MHOTHX €IWHUI] PECTABISIONIEH CO-
0ol croco® ympaBieHHs KEIe3HOAOPOXKHBIM TI0-
JBIKHBIM COCTaBOM, IIPH KOTOPOM B OJHMH TOE€31T
CIETUIAETCS] HECKOJIBKO JIOKOMOTHBOB WM MOTOD-
HBIX BaroHOB, a YIPaBJeHHE TATOBBLIMH JIBUTATE-
JISIMU BEAETCSI C OJTHOTO MOCTA YIPABICHUS U OJTHOM
JIOKOMOTHBHOH OpHUraiou.

[Ipennoxxkennass Beknuyem cucrema CLENKH
MO3BOJIsIA 33 3-5 MUHYT PacUEIUISITh TPOJLICHOycC-
HBIE TOe37a MPsIMO Ha MapiIpyTe MEXIy YTpeH-
HHUMH U BeYepHUMH yacamu nuk °. [Tociie pasbenu-
HEHHUs BOAUTENb IMOe37a MPOJO0DKAI ABUKCHHE B
MIEPBOM TPOJUIEHOYCE, a BOAUTENH CIEIYIOIIEro 3a
HHUM I10€3/1a IIEPECAKUBAJICS BO BTOPOI TPOILIEHOYC
nmoe3na. OcBOOOAMBIIHMIICS TIOE3[ OCTaBajiCcs Ha
MapuIpyTe Ui OTCTOS WIIM CIIEOBAN B JIETO IS
MPOMUIAKTHYECKOTO OCMOTDA.

JUtst co3panus TpoJUIEN0YCOB, CITOCOOHBIX pa-
0oTaTh B TaKWX peXHMMax yIpaBlieHUs, Bexmmaem
B.®. mpoBenena orpoMHas padora IO PELICHHUIO
CIICIYIOIIUX HAYYHO-TEXHUYECKUX 3aJ]lady: 000CHO-
BaHHE TIAPAMETPOB COCTUHUTEIILHO-YIIPABIISIOMINX
YCTPOUCTB, pa3pab0TKa CUCTEM YIIPaBICHUSI TOP-
MOJKEHHEM BEJIOMBIX 3BEHBEB 10€3/10B, pa3paboTKa
METOJIOB U CPEJICTB AUATHOCTUPOBAHUS CIICIIAATh-
HOro 000pYIOBaHUS MOE30B U JP. 3a/a4l TCXHH-
YECKOTo Xapakrepa. B pesynbTaTe u Ha Beqymie, u
Ha BEJIOMOU MalllMHAX CHHXPOHHO paboTaly JBUTa-
TEJHM U TOPMO3a, Y HAX HEOBLIO TPOOIIEeM C HeXBaT-
KOH TSTH, FO30M ¥ OYKCOBaHHEM, ITPH 3TOM YyIIpaB-
JISUTHCh OHM OJIHAM BOJIUTENIEM U3 KaOWHBI Tepej-
Hell MaluHbl. BMECTUMOCTh OJTHOM €IUHUIILI BbI-
MTyCKa MOBBIIIANIACH B/IBOE, YTO TIO3BOJISIIO CHU3UTH
KOJIMYECTBO BOJUTENEH, a ClenuaibHOe IOBO-
POTHO-CIIEITHOE YCTPOUCTBO, OOECIIEUUBAIIO JBH-
’KeHHE BEIOMOM MAIITUHBI 110 KOJIEE BEIYIIICH.

ABTOpPOM T0Ka3aHO, 4TO (haKTUUCCKUN SKOHO-
MuuecKuil 3pGeKT OT BHEAPEHHs TPOILICHOYCHBIX

3 Internet archive wayback machine [Electronic resource]
Vintage Photos: Time-Travelling With Mumbai’s
Iconic BEST Buses— Pexum moctyma: https://web.ar-
chive.org/web/20180227210958/http://www.natgeotrav-
eller.in/vintage-photos-time-travelling-with-mumbais-
iconic-best-buses/. — Jlata mocryma: 21.12.2023.
4 Urban transport magazine [Electronic resource] : The
end of trolleybus trailer operation — Pesxxum mocryma:
https://www.urban-transport-magazine.com/en/the-end-
of-trolleybus-trailer-operation/. — Jlara mocrymna:
21.12.2023.

1moe310B coctaBuia 2,1-4,9 Teic. py0 Ha OJUH IOE3]]
B rox [1, c. 29]. Takke moka3aHo, 4TO A7 OJHOTO
MaplIpyTa CHIKEHUE CEOCCTOMMOCTU JOCTHIAET
13974 py6as 3a mecsi (Ha 25 %) [2, Tabnuma 4].
Kpowme Toro, aBTop ycranosui [1, 2, 3], uro:

- IPUMEHEHHUE TAKUX TPOJUICHOYCOB, IO CpaB-
HEHUIO C IIapPHUPHO-COWICHEHHBIMU CAUHUIIAMH,
UMEIOT 0ojee BBICOKME TOPMO3HBEIE U JUHAMHYE-
CKHE XapaKTePUCTHKH, a TaK)Ke BMECTHUMOCT;

- 0E30TaCHOCTH IIPH MTEPEBO3KE TAKHUMH TPOJI-
neridycamu B 2,6 pas Boite [1, ¢. 307];

- IPUMEHEHHUE TPOJUICHOYCHBIX ITOE3/I0B I103-
BOJIIET MOBBICUTH CPEAHECYTOUHYIO TIPOJIOJIKH-
TEITLHOCTh CMEHBI BOIUTEIS U COKPATUTEH UX HEO00-
XOAUMOEC YHUCIIO.

OTenbHO ClIeayeT OTMETUTD, YTO TAKUE TPOJI-
JIeli0oycHble moe3na 1o 1976 roma sKcIayaTUpOBa-
JINCh HEJEralbHO, XOTsS TOIBEKO B KueBe ux ObLIO
oonpire 160 emunnn. Tomabko OTCYTCTBHE O-
POKHO-TPAHCIOPTHEIX MPOUCIIECTBHI 0 BHHE UX
KOHCTPYKIMK He co3maio mpobiem. Ilepen mauga-
JIOM HX DKCIUTyaTaliid HEOOXOIMMO OBUIO IIPOBE-
CTH TPUEMOYHBIE UCIIBITAHUS U pa3padoTaTh COOT-
BETCTBYIOIIHE TCXHUYCCKHE YCIOBHS, UTO HE OBLIO
caerano, nockoiibky I'ocaBronHcneknuss CCCP ne
MOIJIa ONPEIEINUThCS ¢ OpraHu3alueld, KOTOPOH
MOKHO OBLIO OPYYHTH 3Ty HECTAHJAPTHYIO 33729y
— BEJIb OIMbITA UCIILITAHUS HEPEIHCOBBIX MOEC3I0B B
CCCP ue 6b110. Tompko B 1975 rogay Ha 3TO yIoJi-
gomoumiti ' A1 YCCP. Benenuem B netictsue TY
«IToesn Tponneitdycusliin® 31 mapra 1976 roaa no-
e371a ObLIN Y3aKOHEHEI.

Cnenyer OTMETHUTL, YTO IIPUBEACHHEIE B [1, 3,
2] mpenIoKeHus He Kacaauch TEXHOIOTUH OPraHy-
3aI[Md  TEPEBO30K C MPUMEHEHHEM IPUIIETHEIX
TPOJUIEHOYCOB, T.€. HE OIUCAaHa METOJUKA pacIpe-
JIEJIEHUS] DTHUX TPOJIICHOYCOB IO MapIIpyTam, IO
yacaM CYTOK M T.J., YTO B HACTOSIIEE BpeMs, C yue-
TOM HU(POBU3AIUU TPAHCIIOPTHOM OTpACIIHU, IIPEI-
CTaBJISICT COOOH IMEPCIEKTUBHOE OOIIMPHOE II0JIE
JIESITENILHOCTH I10 MOBBIIIEHHIO 3P (EKTUBHOCTH Pa-
OOTBI TTACCAKUPCKOTO TOPOJICKOTO TPaHCIIOpTa pe-
TYJISIPHOTO COOOIICHUSI.

TponnelOycHbIe Mmoe3fa SKCIIyaTHPOBa-
JIMCh BO MHOTHX Topojiax ObiBiero CCCP. Ilocnen-
Huit noesn 6s11 crican B 2013 roay B Kpacnomape'.

% O6mecTBennbii Tpancnopt Kybanu u Aswiren [Dnek-
TPOHHBIH pecypc] : NHTepHeT-3HIMKIONEI S 110 acca-
JKUpckoMy TpaHcnopty KpacHomapckoro kpas u Pec-
My OImKn Anpires - Pexum JOCTyTIA:
http://www.kubtransport.info/photos/k207943.jpg. -
[Hara nocryna: 19.12.2023.

6 TY 204 YCCP 679-75 «Iloe3n TposuieiiOycHbIii» (BBe-
JeHsl B neiictere 31.03.1976)

" O6wectBennbii Tpancnopt Kybanu u Anwiren [Dnek-
TpoHHEIH pecypc] : Tpomneiibycusie moe3ga KpacHomgapa
— Pexum noctyma: http://www.kubtransport.info/arti-
cles/trains.html. — Jlata mocryma: 19.12.2023
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D0%B9%D0%B1%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%BE%D1%80%D0%B2%D0%B0%D0%B3%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B4%D0%B2%D0%B8%D0%B6%D0%BD%D0%BE%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%BE%D1%80%D0%B2%D0%B0%D0%B3%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B4%D0%B2%D0%B8%D0%B6%D0%BD%D0%BE%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%A2%D0%91-82#%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B5%D1%81%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%BA%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%A2%D0%91-82#%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B5%D1%81%D0%BD%D1%8B%D0%B5_%D1%84%D0%B0%D0%BA%D1%82%D1%8B
https://en.wikipedia.org/wiki/Acceptance_testing
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D0%B0%D0%B2%D1%82%D0%BE%D0%B8%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%D0%9C%D0%92%D0%94_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B8%D1%85_%D0%B4%D0%B5%D0%BB_%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%8B

C.A. Azemuwia

OCHOBHBIMH TIpUYMHAMH OTKa3a OT IPH-
LEMHBIX TMAaCCAXUPCKUX TPAHCIOPTHBIX CPEIICTB
SIBUJINCH:

- HEOOXOMMOCTh UMETh KOHAYKTOpa B MPH-
LIETIE;

- HeBIHUCHIBAEMOCTbD B Y3KHE YJIUIIBI TOPOJIOB;

- HEKOMQOPTHBIC YCIOBUS JABMXKCHUS IS
MaCCaXXUPOB B MIPHILICITHON SIMHUIIE;

- OTCYTCTBHE HU3KOIOJIBHBIX MPHUIIETIOB;

- OTCYTCTBHE 000TpEBa B IPUIIETIC;

- HEBO3MOKHOCTH KOHTPOJIS TOPSAIKA B TIPH-
LIETIE€ BOJIUTEIIEM.

Tekyumee cocrossnue AIIT/IB

B nacrosiiee Bpemst JIITT/IB npencrasieH
ABYMs KOHICIITYaJIbHO pPAa3HbIMU BUJAMH TpaHC-
IIOPTHBIX CPENCTB:

- NIPULCTIHBIC MACCAKUPCKUEC TPAHCIIOPTHBIC
Cp€ACTBa, U3BCCTHBIC B JIMTCPATYypPC MOJA Ha3BaHU-
smu maxi-Train, BusTrain, trailer bus, Buszug,
Busanhanger, Anhanger Bus, pessenger bus trailer;

- MOIYJIbHBIE MACCAKUPCKUE TPAHCIIOPTHLIE
CpEACTBa, U3BECTHBIE B JIMTEPATYPE MO Ha3BAHU-
amu modular autonomous buses (MAB); modular
autonomous vehicles (MAV); Modular bus units
(MBU); Dynamic Autonomous Road Transit
(DART); modular, adaptive, and autonomous
transit system (MAATS)).

Ceifyac aBTOOYCHI C TPUIIETIOM IO Pa3IAd-
HBIMU Ha3BaHUSIMU SKCILUTyaTUPYIOTCS B:

- I'epmanuu. B Mionxene (Pucynok 1) B
2017 r 3akyrieHo 10 map aBTOOYCOB ¢ HOJIYIIPHIIC-
namu o01eii croumocTsio 4.9 MitH eBpo?, a TaxKke B

8 Busplaner [Dnextponnsiii pecypc] : OPNV: Zehn neue
Busziige fir Minchen - Pexum  gocryma:
https://www.busplaner.de/de/news/busanhaenger-und-
buszuege-wie-gepaeckanhaenger-personenanhaenger-
und-sonstige-anhaenger-linienverkehr-oeffentlicher-per-
sonennahverkehr-oepnv-oepnv-unternehmen-oepnv-
zehn-neue-buszuege-fuer-muenchen-8384.html. — Jlara
nocryna: 19.12.2023

9 Matthias Gastel. Mitglied im Deutschen Bundestag
[Drextponnslii pecype] : Kapazitit im OV mit Bus-
anhiangern erhéhen — Pesxum nocrymna: https://www.mat-
thias-gastel.de/kapazitaet-im-oev-mit-busanhaengern-
erhoehen/. — Jlara noctyna: 19.12.2023.

10 Einsatzubersicht Omnibus-Anhangerzuge [Dnexrpon-
HBIl pecypc] — Pexum gocryma: http://www.stadt-
bus.de/2012/einsatz_anhaenger.htm/. — Jlara moctyma:
19.12.2023.

1 Tramreport [Dnexrponnsiii pecypc] : S-Bahn-Sper-
rung: Expressbus U5 statt Tramverstirker — Pexxum mo-
cryma: https://www.tramreport.de/tag/buszug/. — ara
nocryna: 19.12.2023.

12 Tramreport [DnexrpoHHsli pecypc]
Testeinsatz  in  Graz —  Pexum
https://www.tramreport.de/2018/10/18/buszug-
testeinsatz-in-graz/. — ara nocryma: 19.12.2023.

13 Nexobus [QnexTponnsiii pecypc] : Un autobus con
remolque de la compafiia Hess Bus esta a prueba en la
parte oriental de los Paises Bajos — Pexum mpocryma:

Buszug:
JoCTyma:

OcHa6piok, 3uren, Koncrann u Poiitaunaren®, Xa-
nay'?, 'pé6ennemns, llycmapcxaysena, ['paden-
Oepra, Dpnensee, AJbTEHIITAATa U MHOTHX JIPYTUX
roponax [epmanuu’. B T'epmanuu ¢ 2003 r 3ako-
HOJIaTEJILCTBOM pa3pelieHa epeBO3Ka MacCaKupoB
B CIIEMAIBHBIX IPHUIIETIaX IPH YCIOBUHU HOTYIEHHS
CHELUAIBHOTO pa3pelleHus Ha TaKoi croco0 mepe-
BO3KU;

Pucynox 1 — ABT06ycHI ¢ npunenom B MioHxeHe

- I'pan, Ascrpus’?;

- Hunepnanasr™s,

ABTOOYCHBIE TIPHIIETIBI IPOU3BOMAT B HACTO-
sIIIee BPeMs:

- komnanus HESS (IIseiinapus )t

- Sono motors, I'epmanust®

- MAN Truck & Bus GmbH?*®

- Goppel Bus GmbH, I'epmanus®’

C mapra 2023 ronma ¢puHAHCHUpYETCS HAyY-

Heli poekt «MINGA»8, Gromker 13 muH eBpo,
[peyCMaTPUBAIOIMI  PEAU3alMI0  B3BOIHOIO
JBOKCHHS aBTOOycoB (platooning), 3akirouarorie-
rocsi B CJICJJOBAHUU aBTOOYCOB JIPYT 3a JPYroM Ha
HEOOJIBIIOM PACCTOSHUM M COYIEHEHHBIX BHPTY-
anpHbIM Japiauiom (Virtual drawbar).

https://www.nexotrans.com/noticia/76063/nexobus/un-
autobus-con-remolque-de-la-compania-hess-bus-esta-a-
prueba-en-la-parte-oriental-de-los-paises-bajos.html.  —
Hata nocryna: 19.12.2023.

14 Carrosserie HESS AG [DnexTponnslii pecypc] — Pe-
UM JOCTYTIa: https://www.hess-ag.ch/filead-
min/user_up-
load/Hess/Bus/BusZug/Flyer/HESS_Broschuere_Buszu
g_E.pdf. — Mara nocryma: 19.12.2023.

15 New atlas [Dnextponnslii pecypc] : Sono Motors to
ride a solar passenger bus trailer on Munich streets —
Pexxum pocryna: https://newatlas.com/automotive/sono-
motors-mvg-solar-bus-trailer-munich/. — [ara mocrymna:
19.12.2023.

16 Tramreport [DnexTpoHHbIil pecypc] : Priisentation der
neuen MAN-Busziige - Pexum Jocryna:
https://www.tramreport.de/2014/10/21/prasentation-der-
neuen-man-buszuge/. — Jlara gocryma: 19.12.2023.

1 'pysoBuk skcnpecc [DnexTponustii pecype] : [nasHOe
- xBocT — Pexum gocryma:  https://www.gru-
zovikpress.ru/article/17405-avtobusniy-poezd-goeppel-
go4city-glavnoe-hvost/. — lata mocryma: 19.12.2023.

18 Muenchen unterwegs [DIeKTpoHHEIH pecypc] : Au-
tomatisierung und digitale Vernetzung des offentlichen
Nahverkehrs in Miinchen. Férdervorhaben MINGA — Pe-
xuM  goctyma: - https://muenchenunterwegs.de/ange-
bote/minga. — lata noctyna: 19.12.2023
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K coxanenuto, aBTOpy MaHHOH ITyOJIHKa-
LMY HE yIaJ0oCh HAUTH HAYYHBIX CTaTel, OMUCHIBA-
roruXx (00OCHOBBIBAIOIINX) TEXHOJIIOTUU OpPTaHU3a-
MU MAaCCaXUPCKOTO TPAHCIOPTA, COCTOSILETO M3
MPUIIETTHBIX MACCAXUPCKUX TPaHCIIOPTHBIX
CPEJICTB.

MoayabHbIE ACCAKUPCKUE

TPAHCIIOPTHBIE CPeACTBA

B oOmem 3Bomonus TeXHOJIOTWil macca-
JKHPCKUX TIEPEeBO30K Herwtoxo omucaHa B [4]. Co-
IJIACHO TAKOMY ONMCAHHIO, MOIYJIbHbIE NTACCAKHUP-
CKUE TPAHCIIOPTHBIE CPEICTBA SBJISIOTCA Ha TEKY-
M MOMEHT HanboJiee COBPEMEHHBIM 3TAIIOM CTa-
HOBJICHHUS TACCAXKUPCKOTO TPAHCIIOPTa.

[lepenoBukamu B pa3paboTKe MOAYIBLHOTO
MACCa)KUPCKOT0 TPaHCIOpPTa SBJISETCA KOMIIAHUS
NEXT, Jly6au®®. NEXT — nepenoBasi HHTEIEKTY-
anbHasg TPAHCIIOPTHAas CHCTEMa, OCHOBAaHHAs Ha
MHOXECTBE MOJAYJBHBIX dlleKTpomoomien. Kax-
JIBIA MOJYJTb MOXKET HPUCOETUHATHCS U OTCOEIH-
HATBCS OT JPYTUX MOJIyJiell Ha CTaHJapTHHIX TO-
poackux noporax. IIpu coennHeHHH OHHM CO31AIOT
MEXIY MOAYJISMH OTKPBITYIO 30HY, ITOXOXYI0 Ha
aBTOOYC, MO3BOJIAIOLIYIO IACCAXKUPAM CTOSITH U I1e-
PEXOIUTH OT OJHOTO MOZYJISI K IPYTOMY.

[Iponaxku moaymnel 3amIaHupOBaHbl HA AB-
ryct 2024 roga. BmectumocTts Monyis 15 macca-
*KupoB (5 cupsgunx mecT u 10 cTosumx), ynpasie-
Hue BojuTeneM. CTOMMOCTh MOKYNKH OJHOTO MO-
nynsg ot 1950 EBpo B mecsrl. Omata B Teuenun 60
MECSIEB, T.€. CTOUMOCTh OJTHOTO MOIYJsS BMECTH-
MocThio 15 maccaxupoB oT 117000 eBpo. [JnmunHa
0oIHOTO MOAyJst 3,28 M, T.€. B COOTBETCTBUU C JCH-
CcTByIOmIMMHU [IpaBuiaMu JOPOXKHOTO JIBHIKEHHUS
PecniyOnuku Benapych BO3MOXHa cClielika MaKCH-
MyM u3 5 moxyneid. OO6miasi BMECTUMOCTE CIICTIKH
COCTaBUT 75 MAaccaXXWpoB, a €€ CTOMMOCTb OT
585000 eBpo?.

B03M0OXKHOCTB HCIIONB30BAaHUS MOIYJIBHBIX
NacCaXMPCKUX TPAHCIOPTHBIX CPEICTB MIPU TOPOI-
CKHUX IIepeBO3Kax paccMaTpuBaiach U B CHHTamype
B paMKaX M3Y4EHHUS U OLEHKH AUHAMHYECKOTO aB-
TOHOMHOTO JAOpokHOro Tpancnopra (Dynamic
Autonomous Road Transit (DART))?.

Bo03MOXHBII BapUAHTBHl TEXHOJIIOIMHU Opra-
HU3aluu paboThl TAKMX MOJYJIEH TOCTaTOYHO IIIH-
POKO OCBeIIeHa B Hay4yHOM JjuTeparype. Tak,
HampuMep, B padote [5] Takas TEXHOJOTHS IPOMII-
JrOCTpUpoBaHa pucyHkom (Pucynok 1).

[Ipenmonaraercs, 4To0 MaccaKupsl 3aKa3bl-
BAIOT MOE3JKY 4Yepe3 MOOMJIbHOE NPUIOKEHHE H
YKa3bIBalOT MYHKTHI OTIIPABJICHUS U Ha3HAYCHUS.
3areM cucTeMa reHepupyeT ONTUMAaJbHBIN Mapii-
PYT IJIsl K&KAOTO NacCaXupa M Ha3Ha4aeT MOIYJIb

19 Next [Dnexrponnsiii pecypc] : Next scenarios — Pe-
UM JOCTyTa: https://www.next-future-mobil-
ity.com/copy-of-home-1. — Jlara noctyma: 19.12.2023.

20 Next [Dnektponnsiii pecypc] — Pesxum nocryna: Price
List NX23 short VV3.7.pdf. — Tata moctyma: 19.12.2023.

IUTsE paboTel Ha MapmipyTe. B 30He mepecaiku B
OBIKEHUHM TACCAKUPBI MOTYT IEpPECaKHBATHCS
MEXIY MOAYJISMH B ABMXXCHHH, YTOOBI AOCTHYD
cBOero myHKTa HazHaueHus (PucyHok 2). 91o mos-
BOJISIET COKPATUTh BPEMsI MOE3IKH U YBEIUIHUTH -
(hEeKTUBHOCTD UCTIOJIL30BAHUS MOAYJICH.

B crarbe oTMeuaeTcst, YTO MOAYJILHBIN Tacca-
JKUPCKUI TPaHCIOPT HE HUMeeT (DPUKCUPOBAHHBIX
MapIIpyTOB M PaCIUCAHHIA, 2 BMECTO 3TOTO MUCTIONb-
3yeT alanTHUBHYIO CTPATETHIO, KOTOpas MO3BOJIAET
€My M3MEHSTh CBOM MapIIPyThl B PEXXHME peallb-
HOTO BpPEMEHH B 3aBHCHUMOCTH OT MOTpeOHOCTEH
naccaxupoB. IIpuBefeHHBIN aBTOpaMHU MPUMEP
pacdera Ha MPOU3BOJBHBIX UCXOMHBIX JTAHHBIX IT0-
KazaJl, 9YTO MPH TPAAUIIMOHHOW CHCTEME UCTIOIh30-
BaHUsI OOBIYHBIX aBTOOYCOB Cpe/iHee BpeMsl B IIyTH
cocrtapmnseT 17,09 MUHYT, B TO BpeMsl Kak IIpH Mpe-
naraemoit cucreme MAATS — 14,7 munyTt, T.C.
cpelHee BpeMs Ha MOe3JKy cokparaetcs Ha 18%.

B pabote [6] uccnenyercss BO3MOXHOCTh
WCTIOJIb30BaHMs aBTOHOMHBIX MOJYJBHBIX aBTOOY-
COB ISl YJIy4IICHHUS! TOPOACKOTO OOLIECTBEHHOTO
TPaHCTIOPTA ¥ MOBBIIICHHUSI KOM(OPTA IMacCaKUPOB.
ABTOp paccMaTpuBaeT B HcCcleqoBaHUM 4 BUIa
YCITyT:

1 O6bruHEII aBTOOYCHBIN cepBuC (S1) — aBTO-
OyChl BBITIONHSIOT OCTAHOBKH B COOTBETCTBHH C
YCTaHOBJICHHBIM DACIMCaHWEM M MapIipyToM, a
MACCAXKHUPBI 3aXOMAT W BBIXOIAT W3 aBTOOyca Ha
OCTAaHOBKaX B COOTBETCTBHHU C HX MOTPEOHOCTSIMHU.
DTOT TUN cepBUCca SIBISIETCS 0a30BBIM CIIEHApUEM
JUTSL CPaBHEHUSI C IPYTMMHU BUIaMH YCIIYT, PACCMOT-
PEHHBIX aBTOPOM.

2 ABTOHOMHBIN aBTOOYCHBIN cepBuc (S2) —
aHaJIOrMuYeH aBTOOyCHOMY cepBucy (S1), 3a HCKITIO-
YEHHEM TOT0, UTO aBTOOYCHI OYIyT YIPaBIATHCS Ca-
MOCTOSTENILHO, 0€3 BOJUTEIS.

3 CepBuc ¢ 000paunBaeMbIMH MOJYJIEHBIMH
aBroOycamu (S3) — mpescrapiseT coO0il KOHIIETI-
M0, HATIPABJICHHYI0 HA MUHUMU3AIIIO BPEMEHHU B
MTyTH MTACCaXXUPOB JI0 YPOBHSA, CPABHUMOTO C yCITy-
roif "oT ABepH 10 ABEpH", yTEM YCTPaHEHUS MPO-
MEXYTOYHBIX OCTAHOBOK, KOTOPBIE €CTh B OOBIYHOM
aBToOycHOM cepBuce (Pucynok 3, a).

Hunst aToro paspaboraHa KOHIENIHUS aBTO-
OyCHOH OCTaHOBKH, OTIMYHAS OT TPAAUIUOHHOH.
CoriacHo Takoi KOHIICTIIMH Ha KaXKJJ0W OCTaHOBKE
pasMemaercsi OJIMH WM HECKOJIBKO aBTOHOMHBIX
MoJyJel (M300pakeHbl 3eJICHBIM 1IIBETOM Ha Pucy-
HOK 3, a), B KOTOpBIH TOJNB30BaTEIH 3aXOJAT IO
Mepe MPUOBITHS, YTOOBI TOKIATHCS COCTaBa, COCTO-
AIETO W3 ABTOHOMHBIX MOIYyJEH OJHOTO THIIA
(n300pakeHBI 3eJICHBIM I[BETOM Ha PucyHok 3, a).
Korga Takoli coctaB moabe3kaeT K OCTAaHOBKE, OH

2L A research platform for Singapore [DnekTpoHHBII
pecypce] : Towards the Ultimate Public Transport System
— Pexxum mocryma: https://www.tum-create.edu.sg/con-
tent/towards-ultimate-public-transport-system-0. — Jlara
nmocrymna: 19.12.2023.
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HE CHWXaeT ckopoctH. [Ipu 3TOM OT Hero oTcoenu-
HSIFOTCS. MOJTYJTH, TJIe HAXOAATCS TOJBKO TE Tacca-
YKUPBI, KOTOPBIE XOTAT 3aKOHYHUThH CBOIO TIOC3IKY Ha
3TOW OcTaHOBKe (M300pakeHbI KPACHBIM IIBETOM Ha
Pucynok 3, a). Jlns 3TOro oHM mpeaBapUTEIbHO B
MPOIIECCe ABMKCHUS COCTaBa TPYIIITUPYIOTCS B CO-
OTBETCTBYIOIIUX MOJYJISX IyTEM IEPEX0/1a MKy
MOJIYJISIMU Yepe3 MEKMOAYIbHBIC JBepH (cM. Pucy-
HOK 2). B T0o BpeMst Kak MOAy/IH OyayT 3aMeIAThCS

IUISL OCTQHOBKH, TPOMCXOAUT OOpPATHBIN IpOIEcC:
MOIyJb (MOIYJH), KOTOPbIE HAXOAMJIHNCH Ha OCTa-
HOBKE, YCKOPSIOTCSI, YTOOBI NPHCTPOHUTHCS K CO-
cTaBy cnepeau. B pesynpTare 3TOM onepaunuu mnac-
caxxupsl (B Oenbix Karcynax Ha PucyHok 3) He Tpa-
TSAT BpeMsi Ha OCTAaHOBKH, IJIe UM HE HYXKHO BBIXO-
JIUTh.

; 3
0 MyHKT Ha3HayeHy
- LOPOXKHAA ceTb

= -
’é f-4 s - CABOEHHOE ABMKe
° ## - nepecagka B gBux

MyHKT oTnpaBneHun
® - nepeKkpecTku
£2

. § - TPAEKTOPUUN OBUKI

Pucynoxk 1 — MmiocTpaTHBHBI MPpUMeP MOE3IKHU Maccakupa B mpeajiaraeMoii MoIyJIbHOI aBTOOYCHOI cH-
creme [5, ¢ 82]

= l!—-

[lBa MmoaynbHbIX aBTO6YCa rOTOBbI K COEAUHEHMUIO

[Ba MmoaynbHbIX aBTObYCa cCoeanHeHbI

MeKMoayNbHble ABEPU OTKPbITbI

MaccakmMpbl NePeCcaskMBalOTCA MEXKAY MOLYNAMM

PucyHok 2 — Mi1iocTpaTUBHBII NPUMep M0e3KH MacCaKupa B NMpeiaraeMoii MoayJIbHOW aBT00YCHOIA
cucreme [5, ¢ 85]

OueBHUIHO, UTO MOIENIb S3, 00/1amaeT dKc-
IUTyaTallMOHHBIMU TIPEMMYIIECTBAMU I10 CpaBHe-
HUIO C CYHIECTBYIOUIEH TpagUIIMOHHON MOJAEIBIO
(S1), TakuMu Kak OTCYTCTBHE 3aTpaT Ha OIUIATY
TpyJa BOAUTENEH, yBETNUEHHE CKOPOCTH JOCTaBKU
MacCakKUpOB, UTO, B CBOIO OYEpEb, IIO3BOISAET CO-
KpaTuTh BpEMA Ha JOCTABKY IMACCAXXUPOB 1 IIOTCH-
MUaJIbHO YMCHBIIWUTHL KOJIMYCCTBO TPAHCIIOPTHLIX

cpencTB B obpamiennu. OHAKO SKCIUTyaTalus MO-
JKET OBITh HECKOJIBKO CIIOKHOW W 3aIlyTaHHOM, Tak
KaK MOJYJIM HEOOXOIUMO MPHUCOSIUHSITH CIIePEan
MOJIYJIEHOTO aBTOOYCa ¥ OTCOEAMHSTh C3a]IH, a JIs
MAaCCaXXUPOB OIPENIEIICHHBIM HEeyA00CTBOM OyneT
TO, YTO UM TNPUAETCS MEpPEeMEeIlaTbCs B ABUKECHUU
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U3 MOIyNs B MOAydb. UTOOBI pemmmTh 3TH IpoO-
O5ieMBI, COXpaHUB MPHU 3TOM MPEUMYIIECTBa IMepe-
CaJIOK 10 MapuLIpyTy, Ipeanaraercs cepBuc S4.
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Pucynok 3 — U300paxkenne cepBucos: a — S3 [6, c. 33]; 6 — S4 [6, c.44]

4 CepBuC ¢ MOIYIBHBIMU aBTOOYyCamH, oc-
HOBaHHBIMH Ha "MaTepuHCKoM" aBToOyce (S4) —
MOJYJIHM NMPHULEIUIAIOTCS U OTUEIUISIOTCS TOJIBKO C
3a/IHel YacTH MaTepuHCKOoro aBTo0yca (PucyHok 3,
0). DTa omeparust 03HAYAET, YTO, B OTIIHYHUE OT CEP-
Brca S3, B JAHHOM CiIy4ae OyAyT UCIOIB30BAThHCS
TPaHCHOPTHBIE CPEACTBA, KOTOPbIE (PU3HMUECKH MPO-
€3XKar0T BCIO JIMHUIO cpa3y, 0€3 OCTaHOBOK Ha Ipo-
MEXKYTOUHBIX OCTAHOBKaX (MaTEpUHCKHUI aBTOOyC —
Oenoro nBera Ha PucyHok 3, 6). Takue marepus-
CKHE aBTOOYCHI MPEJICTABIISIFOT CO00# OOBIYHBIC aB-
TOHOMHBIE aBTOOYCHI, KaK B MOJeNn S2.

Takum 00pa3zoM, B 3TOW MOAETH COCYIIIe-
CTBYIOT J[IBa THIIa TPAHCHOPTHBIX CPEACTB: aBTO-

200 nacc/u

4400 4 S1
4200
4000 -
3800
3600 A
3400
3200 A

3000 A

CTOMMOCTb GYHKLMOHUPOBAHUS CUCTEMBI, €BPO/Y

2800 1

TexHuuyeckan COKOpOCTb, KM/"I

CTOMMOCTb GYHKLMOHUPOBAHUA CUCTEMBI, €BPO/Y

HOMHBIE aBTOOYCHI OONBLION BMECTUMOCTH, KOTO-
pble HE OCTAaHABJIMBAIOTCA Ha MPOMEXYTOUHBIX
OCTaHOBKAaX, U aBTOHOMHBIE MOJYJIH, KOTOPBIE MIPHU-
HETUIIOTCS/ OTIETUISIOTCS OT 3aIHEH YacTH aBTO0Y-
COB U OCTaHABJIMBAIOTCS HA IPOMEKYTOUHBIX OCTa-
HOBKax. Bo Bcex ocTanpHBIX acrekTax OyayT mpu-
HATHI T€ K€ AOMYIICHUS, YTO U B cepBuUce S3.

MogenupoBanue pabOTBl MACCAKHUPCKOTO
TpaHCIIOpTa MPU KaXKJOM U3 YETHIPEX PacCMOTPEH-
HBIX BApHMAHTOB CEPBHUCOB MO3BOJIMIIO aBTOPaM BBI-
JIenuTh chepbl 1er1ecoo0pa3sHOCTH MPUMEHEHUS
KaxJ10ro ceppuca. Tak [I0Ka3aHO U3MEHEHHUE CTOU-
MOCTH (PYHKIIHOHHPOBAHUsI CUCTEMbI B 3aBHCHUMO-
CTH OT TEXHMYECKOH CKOPOCTH ABMKEeHUs (PucyHnox
4).

2500 nacc/u

s1

s2
— s3
— 54

20000 A

18000 A

16000

14000

12000 4

10000

10 15 20 25 30 35 40 45 50

TexHnuyeckan COKOpOCTb, KM/"I

Pucynok 4 — CTouMocTh (PYHKIMOHUPOBAHUSI CUCTEMBI B 3aBUCUMOCTH OT TEXHUYECKOI CKOPOCTH 15l MO~
HocTH naccaxkuponoroka 200 u 2500 nacc/4 [6, c. 66].

W3 Pucynok 4 BuiHO, uTO yeinyra S2 Hanbosiee
OonTHMajbHA JUIA BCEH aHAIU3UPyeMOM o0acTu
ckopocTeit npu Hu3koM cipoce (200 macc/g). Cue-
Hapuii ¢ BEICOKUM cripocoM (2500 mace/4) mokasbl-
BaeT, YTO 3aTPaThl SBHO BBIIIE, YEM IPH HU3KOM
naccaxuporiotToke. CepBuc S2 SBISIETCS ONMTUMAITh-
HBIM JIJIs1 cKopocTel 10 18 km/4. [Tpu 60bmnx cko-
POCTSX JIy4IIMM CTAaHOBUTCS cepBUC S3.

Pucynok 5 mokaspiBaeT W3MEHEHHE 3aTpar
orepaTopa (eBpo/dac) U CpellHEro BpEMEeHH Ha T10-
€3/IKy TaCCaKUPOM B 3aBUCUMOCTH OT TEXHUYECKOU

CKOPOCTHU ABHUKCHMUA. B 1ICJIOM, KPHUBBIC UMCIOT TCH-
IECHIIMIO K CHIDKCHHUIO.

Kak MO»XHO 3aMeTUTb, KpUBBIE COAEpXKAT
HEeOO0JIbIINE CKAYKK BIOJIb CBOCH TPAaeKTOPUHU (CM.
Pucynox 5). Ot ckaukm 0OyCIOBIIEHBI H3MEHE-
HUEM OINTHMAJILHBIX 3HAYEHUH KaK HWHTCpPBaja I1BH-
KCHUA, TaK U paCCTOAHUA MEK Y OCTAaHOBKaMU, KO-
TOPBIC, B CBOIO OYEPEC/Ib, BBIZBIBAIOT 3HAUYUTCIILHBIC
W3MEHEHUS B 3aTpaTax, IOHECEHHBIX ONEPATOPOM U
nosb3oBaTensiMi. OJIHAKO 3TU CKaYKH HE MPOSIBIS-
FOTCSI Ha MIOYTH OJHOPOJHBIX KPUBBIX, IIPEICTABIIS-

TEXHUKO-TEXHOJIOTUYECKHE ITPOBJIEMbI CEPBUCA N23(69) 2024

33



C.A. Azemuwia

FOIUX CTOMMOCTb CUCTEMBI T.K. OHU UMEIOT IIPOTH-
BOIOJIOXKHOE HAMpaBlICHUE ISl omepaTopa U s
none3oBatenel. T.e., HarpuMep, yBETUUEHUE CPEI-
HEro pacCTOsiHUA MexXay ocTaHoBkamu Ha 100 M
MOJKET O3Ha4yaTh COKpalleHWe Iapka, HeoOXoau-
MOTO ONEepaTopy, HO YBEIMUYUBAET BpEMs MOAX0JIA
1 0TX0/a maccaxupoB. [loaToMy B UTOTE OHU HUBE-
JUPYIOTCSL U HE OKa3bIBAIOT BIMAHUSA Ha OJAHOPO-
HBIA TPEH/ KPUBOH CTOMMOCTH cucTeMsl (Pucynox
5). 3 sToro pucyHKa Takke BHIHO, YTO IS BCEX
200 nacc/u
2400 s1
2300
2200
2100
2000
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1700

3aTpathl onepaTopa, eBpo/y

10 15 20 25 30 35 40 45 50
TexHUYecKan CKOPOCTb, KM/Y
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10 15 20 25 30 35 40 45 50
TexH1YecKasa CKOpPOCTb, KM/Y

CIIy4aeB HM3KOTO ITacCaAKHUPOIIOTOKA IMPEAIIOUTH-
TENBHBIM SIBIIACTCS CEpBUC S2. DTOT CEPBUC TAKKE
OyJeT npenOYTHTEIHHBIM ITPHU BEICOKOM ITACCaXKHU-
POTIOTOKE C TOYKHU 3PEHHUS] MUHUMHU3ALMH 3aTpaT
oneparopa. C TOUKU 3peHUS] MUHUMH3AILUU 3aTpaT
BPEMEHHU Ha MOE3/IKY MPHU BHICOKOM MMacCaKUPOIIO-
TOKE Ha CKOPOCTSIX 70 42 KM/4 ONTUMaIbHBIM OyAeT
cepsuc S4. Ha Gonbinx ckopoctsax cepsuc S3 u S4
[TOKAa3bIBAIOT MPUMEPHO OIMHAKOBBIA YPOBEHD Bpe-
MEHH Ha MOE3/KY.
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Pucynok 5 — 3aTparsl onepaTopa u cpeaHee BpeMsi MO€3/IKH NACCAKUPA B 3aBUCHMOCTH OT TEXHUYECKOIi
CKOPOCTH MPH 3HAYEHHsIX maccakuponoToka 200 mace/4 u 2500 macc/4 [6, c. 67].

ITokazaHo Takke BIMSHHE BEIMYMHBI I1ac-
CaXXMPOTIOTOKA Ha BETTMYMHY 3aTpaT OllepaTropa v Ha
cpeiHee BpeMst oe3ku maccaxupa (PucyHok 7).

PucyHoKk 7 mOKa3bIBaeT, YTO C TOUYKHU 3pe-
HUS CHIDKCHHUS 3aTpaT OlepaTropa ONTHMAaIIbHOM Oy-
JIeT ucrosb3oBaHue ctpareruu S2. Uto kacaetcs
3aTpaT BpeMEHH acCaKUPOB, TO TIPU MAJTBIX 3HAYE-
HUAX MaccaxuponoToka (o 750 mac/4) onTuMab-
HBIM OyJieT cepBHC S1, MpH 3HAYEHUAX MTaCCAKHUPO-
notoka 750—1200 nacc/4 onTUMaNbHBIM OYAYT Cep-
Buckl S3 u S4. Ilpu nanpHeieM pocte maccaxu-
POIOTOKA ONTHMAIBHBIM OyJeT MPUMEHEHHE cep-
Brca S4.

[loctpoen rpaduk chepsl HenecoodpazHo-
CTH TIPUMEHEHHSI PAacCMaTPUBAaEMBIX CTPaTEeTHil B
3aBHCHUMOCTH OT MOIIHOCTH MacCa)XMPONOTOKA H
TexHuueckoi ckopoctu (Pucynok 6). Kak Bunno S2
SBJISIETCSl ONTUMAIBHON HUKE ONPEAETICHHOTO MO-
pora crpoca, KOTOPbIil CHU)KaeTcs 10 Mepe YBeJlu-
YEeHMs] TEXHUYECKOH ckopocTu. C Ipyroil CTOPOHBI,
yciyra S4 sBisercs HanOojee ONTUMAIBHON npu

BbIcCOKOM crpoce (bomee 3000 macc/4) u HU3KOU
TEeXHHYECKOW ckopoctu (MeHee 20 kM/4), a B Ipa-
BOW BEpXHEH 4yacTH rpaduka JOMHHUPYET yCIyra

S3.
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Pucynok 6 — OnTumMajbHoe 00CTyKNBaHUe B 3aBHCH-
MOCTH OT CHIPOCa U TEXHHYECKOii ckopoctH [6, c. 71]
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MMacCaXUPCKOTO TPaHCTIOPTHOTO cpemctBa (oT 0 mo
1 MJTH €BpO) ¥ CTOMMOCTH MOJYJISA (B JOJISX OT CTO-

[MpuBenensr chepbl  HenecooOpa3HOCTH
MPUMEHEHHS PACCMAaTPUBAEMBIX CEPBUCOB MTPHU pas-

JUYHBIX 3HAYCHUSAX maccaxupornoroka (1500 WMOCTH aBTOHOMHOTO TPaHCIIOPTHOTO CPECTBA) (
nacc/y u 2500 macc/4), CTOUMOCTH aBTOHOMHOTO PucyHox 8).
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PucyHOK 7 — 3aTpaThl onepaTopa U cpeqHee BpeMsl MOE3/IKH M0JIb30BaTeIeil B 3aBHCHMOCTH OT MOIIHO-
CTH MaccaxKuponoroka [6, c. 69]

1500 macc/a

L0
& sS4
= £ 0.8
52 067 >
25z
=22 o4l
ﬁ E g 2 S2
g = 0,2
S5 s1
&

0.0

0 200 400 600 800 1000

CTOIMOCTH ABTOHOMHOT O
aBTOOYCA, THIC €BPO

PucyHnok 8 — OnTumajibHbIi cepBHC B 3aBUCHMOCTH
nyas [6,

BumnHo, uro nipu cipoce 1500 macc/gac cep-
BUC S3 OKa3bIBaeTCs HanOOJee ONTUMABHBIM, €CIIH
CTOMMOCTb TIOKYITKA aBTOHOMHBIX aBTOOYCOB IPEBHI-
miaet 100000 eBpo, a HeHa MOAYJIsl COCTaBISIET MEHEE
20% OT CTOMMOCTH 3THX aBTOOYCOB, B TO BpeMS Kak
S2 ontumarneH B ocTanbHOM YacTh 06mactu (

Pucynok 8). Ipu cipoce 2500 nmacc/a yciayra
S3 cTaHOBUTCS ONTHMAJIBHOM B 00Jiee MUPOKOH 00-
JIaCTU: MPH CTOMMOCTH MOKYIKH aBTOHOMHBIX aBTO-
oycoe Hmxke 300000 eBpO M CTOMMOCTH MOIYJIS
okosio 0,4, 9TO WMEET CMBICI, MOCKOJBKY B CIIEHA-
pUSX C BBICOKMM CIIPOCOM TMOJIb30BATENH HMEIOT
OoupIuii BeC Ha OONIYI0 CTOMMOCTH CUCTEMBI, U T10-
3TOMY yciyra, OoJiee BRITOAHAS I HUX, CTAHOBUTCSI
0oJiee ONTUMAIBHOM.

Cxo0skHe BBIBOJIBI O [IeNIECO00pa3HOCTH Iepe-
X0Jla Ha aBTOHOMHBIN HacCaXXUPCKUN TPAaHCIIOPT CO-
JIEpKaThCId W B JPYTHMX HAyYHBIX ITyOJNUKAIUAX,
Hanpumep B [7]. OnHako cieayer MoHMMarth, 4To B
NPUBEACHHBIX BBIIIE pacyeTax aBTOPBI HCIOJb30-

2500 macc/u

CTOHMOCTH ABTOHOMHOTLO
aBTO0

CTOIIMOCTD MOJYJIA, JTONS OT

1000

200

400 600 800

CTONMOCTEH ABTOHOMHOTO
aBTOOYCA, THIC SBPO

OT CTOUMOCTHU MOKYIIKH ABTOHOMHOI'O aBToﬁyca " MO-
c. 73]

BaJIi MIEPEMEHHBIC, BEIIMYMHBI KOTOPBIX OYIyT CyIIe-
CTBEHHO OTJIMYATHCA Ui ycioBuii Pecnyonmku be-
napych. Hammpumep:

- crouMocTs | maccaxkupo-vyaca — 12,5 espo [6,
tabimna 2]. PaccuntaHa ucxoms w3 cpemHei 3ap-
miatsl B 2000 eBpo B MecHIr;

- CTOMMOCTH Tipoe3nia — 1 eBpo [6, Tabiuia 2];

- CTOMMOCThH TIOKYNKH: OOBIYHOTO aBTOOYyca
550000 eBpo, aBToHOMHOTrO aBToOyca 650000 eBpo,
moayiist 150000 espo [6, Tabnurna 3];

- 3apaboTHas TUIaTa BOAUTENS C YIETOM HAJO-
roB 37,72 eBpo/uac [6, Tabnuua 3].

OueBuIHO, YTO I yciaoBud PecnyOnnku
Benapych 3HadeHUs TAKMX UCXOIHBIX JAHHBIX OYIyT
WHBIC, YTO CTABHUT II0JI COMHEHHE SKOHOMHYECKYIO
1IeIeco00pa3HOCTh peau3anuu crpareruii S2, S3,
S4. Kpome toro, peanmszauusi crpareruii S3 u S4
MpelycMaTpuBaeT  MEpeMelieHHe  MacCaKUpPOB
BHYTPH CaJIOHa BO BPEMsl JIBIDKEHUS TPAHCIIOPTHOTO
CpEeJIICTBA, HABBIKK TIOJIH30BAHUS MOOWIBHBIM TeJje-
(OHOM, YTO KaXKETCsl TPYIAHO PEaNN3yeMbIM JIJIsl He-
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KOTOPBIX KaTEroOpHii MacCaXHpPOB, B TOM YHCIIE TIPe-
KIIOHHOTO BO3pacTa, a Takxke ¢ Oaraxkom. Takxke Tex-
HOJIOTUU OCCIMIIOTHOTO BOXKICHHS aBTOOYCOB HECO-
BepuieHHsl 1 JITII ¢ ux ydacTMeM HMMEIOT MECTO
ObITB. 2223

Eme oxHoii crucTemMoit aBTOOYCOB, aHAJIOTHUY-
Heix cucteme NEXT, sensiercs cucrema DART. [pe-
UMYIIECTBA MPUMEHEHUS TAKUX MOJAYJIBHBIX aBTOOY-
COB CHCTEMBI CXOXHU C ONHCAHHOW BBIILE CHCTEMOM
NEXT, u 3axmouatorcs B [8]:

- Jyd4inas WHTETpanus ¢ WHTEJUIEKTYaIbHOM
aBTOOYCHOI OCTaHOBKOM oOecriednT Ooiee OBICTPBIN
MIPOIECC TIOCAIKN/BBICAIKH, UTO CIIOCOOCTBYET CO-
KpAaIIeHUIO0 BpeMEeHN IPeOBIBaHUS B aBTOOyCE;

- TMHaMUYecKasi pacCTaHOBKA MTPHOPHUTETOB Ha
Jopore oOecrieunBaeT OoJiee TUIABHOE JIBHXKEHHUE C
MUHUMAaJILHBIM HETaTUBHBIM BO3/ICHCTBUEM Ha 4acT-
HBIC aBTOMOOWIIY;

- yHKIUS AUCTIETYCpPHU3AIUY, PEarupyrOIIast
Ha CIIPOC, MOBBIIIACT aJalITUBHOCTH K KOHC6aHI/I${M
CIpoca 3a CUeT MOJICTPONKH BMECTUMOCTH COCTaBOB
MOJTyJIEeH T10J] MOIIIHOCTH MACCaKUPOIIOTOKA,;

———With DCA - Without DCA

- (yHKIHS B3BOJHOTO JIBIKCHHS OO€CIedu-
BaeT 00bEAMHEHNE OJHOBPEMEHHO HAXOAALINXCS Ha
Jopore MoAyjield BO B3BOA(BI), YTO MHHUMH3ZHPYET
TPaHCTIOPTHOE BO3/IEMCTBHE Ha JOPOTH.

MogenupoBanue pabOTBI TpaHCHIOPTa TIO
knaccuueckor cucteMme u cucreM DART moxkasaino,
YTO MOCIEAHNN BapuaHT npuMepHo Ha 40 % nemesie
CYIIECTBYIOMIETO [8, pucyHok 3].

B pab6orte [9, pazmen 5.2] npou3BOAUTCS MO-
JenpoBaHre paboThl MOIYNBHBIX ITaCCaKUPCKUX
TPAHCTIOPTHBIX CPENCTB METOJaMH HETPEPHIBHOTO
MOJCIIHPOBAHUS B OJTHOM M3 palioHOB T. Tamma (mrrat
®rnopuna, CIIA) ¢ menpio oneHkH d(PPEKTHBHOCTH
TaKOU CUCTEMBI [0 CPABHEHUIO C CYLIECTBYIOIICH aB-
TOOYCHON CHCTeMOI. ABTOpPHI MPUHUMAIOT H3BECT-
HBIM aO0CTpaKTHBIE 3HAYCHHUS MMACCAKUPOIOTOKA Ha
2040 ron, paBHbIE HHTEPBAJIbI ABM)KEHUS NTACCAKUP-
CKUX TPaHCIIOPTHBIX CPENICTB MPHU 00OMX paccMaTpu-
BaeMBbIX CHCTEMax 00CTyKHBaHHSI TACCAKUPOB.

Pucynok 9 moka3wsiBaeT pe3ynbTaThl TaKOTO
MOJIETTUPOBAHMS.
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Pucynox 9 — Iloka3aTeau Npou3BOAUTEIbHOCTH € MOAYJIBHBIMH MACCAKUPCKUMH TPAHCIIOPTHBIMH Cpel-
crBamu (DCA, dynamic train capacity adjustment) u 6e3 HuX npH pa3IMYHBIX ciueHapusx cnpoca: ALP (average
load percentage) — cpenHee UCMOIBE30BaHHE BMECTHMOCTH MACCAXHUPCKUX TpaHCHOPTHBIX cpencts; TWC (total waiting
COSt) — utoroBas cTouMOCTh BpeMeHu oxuanus maccaxupami; TEC (total energy cost) — HTOroBasi CTOMMOCTB 3HEp-

THH Ha TIepeBo3Ky [9, pucyHok 16]

Bunno (

Pucynox 9), 9TO HCMOIB30BAHHE MOMYIBHBIX
MAacCaXUPCKUX TPAHCIIOPTHBIX CPEJCTB IO3BOJISET
MOBBICUTh CTENICHb MCIOJIB30BaHMSI BMECTUMOCTH H,
KaK CIIe/ICTBUE — CHU3UTh 3aTpaThl Ha SHEPTHUIO, He-
00X0IMMYIO 715l OCYIIECTBIICHHSI TIEPEBO30K.

B pa6ote [10] cmoaenupoBana pabora macca-
JKUPCKOTO TOPOJICKOTO TPAHCIIOPTA MPU MCIIOIH30Ba-
HUM OJMHOYHOTO TMACCAXUPCKOTO TPAHCIIOPTHOTO
CPEJICTBA, a TAKXKE COCTaBa MOJYJIbHBIX MACCAKHUP-
CKUX TPaHCHIOPTHBIX cpelcTB. IIpuBenena cdepa we-
J1ecO00pa3HOCTH MCIOJIB30BAHUS KaKIOr0 U3 ITHX
crioco6oB (Pucynoxk 10).

22 https://youtube.com/shorts/wN3-
jlveObo?si=y_WEf8EuU74etJLUa

Bunno (Pucynok 10), uTo npumMeHeHHe Mo-
JyJIBHOTO TapKa AT BO3MOYKHOCTH COKpAILIEHHS 3a-
TpaT Ha opraHu3aluio nepeBo3ok Ha 72 % [10, c.
398].

Cxo0#He BBIBOJIBI 11O OLIEHKE 3P PEKTUBHOCTH
WCIIOJIb30BaHUSI MOJYJIBHBIX IACCAKUPCKUX TpaHC-
MOPTHBIX cpeacTB B pabortax [1l, 4] moka3wiBaroT
CJIeIyIoIlle ee OCHOBHBIE TPEUMYIIECTBA!

1 TloBpllIeHHE CKOPOCTH JAOCTABKH IMACCAXKH-
pOB.

2 CHUXEHUE CTOUMOCTH IIEPEBO3KHU.

3 CHMKEeHME 3arpy3Ku JOpOr.

4 YMeHbIIeHHE HEraTUBHOTO BO3JICUCTBUSI Ha
OKPYKAIOILYIO Cpeay.

B pabore [12] moka3bsiBarOTCS BO3MOXKXHOCTH
MOJIYJIBHBIX MAaCCAKUPCKUX TPAHCTIOPTHBIX CPENICTB

3 https://www.ntsb.gov/investigations/Acciden-
tReports/Reports/HAB1906.pdf
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B OOECIICYCHUH PETYIIPHOCTH JBMKCHHS. ABTOPHI
paccMaTpuBaIOT TPH CTpaTeruu oOecrIedeHus: pery-
JSIPHOCTH, KOT/Ia MapIIPyTHOE TPAHCIIOPTE CPEACTBO
OMa3abIBaCT OT IpaduKa ABHKCHUS:

1 OrtcytcTBue ympapieHus. MappyTHoe
TPaHCHOPTHOE CPEACTBO MPOAOIDKACT IBUKEHHUE TI0
MapuIpyTy, He IPHHUMAsi HUKaKuX JIeiicTBUI 1o BoOC-
CTaHOBIICHHIO TpadyKa JBIKCHHS.

2 Ilpomyck octaHOBOK. YacTh OCTaHOBOYHBIX
MTyHKTOB TPOIYCKAeTCs C IENbI0 «HAarHaThy Trpauk
IBIKEHHA. B 3TOM cirydae maccaXupbl, KOTOPBIE XO-
TEJH BBIUTH Ha MPOMYIIEHHBIX OCTAHOBKAaX BBIHYXK-
JIEHBl BBIXOAUTH Ha CIEAYIOMUX OCTAHOBOYHBIX
MMyHKTax, TJle OCTaHOBKa OyneT cosepireHa. [lacca-

JKUPBI, HAXOSIINECA Ha MPOITyCKAEMBIX OCTaHOBOY-
HBIX YHKTaX, IPU TaKOW CTpaTeTuy HECYT AOIOIHH-
TEJbHBIC 3aTPaThl BPEMEHU Ha OKUAAHHE MPUOBITUS
CJIEIYIOIIEr0 MApLIPYTHOTO TPAHCIOPTHOIO Cpe-
CTBa.

3 Paznenenune moaynei. Ilepennuii momynb
IIPOILYCKAET OCTAHOBOYHBIN ITYHKT, HABEPCThIBAs OT-
CTaBaHHUE OT pacnHcaHus. 3aAHUNH MOIYJIb OCTaHAaB-
JIMBAECTCS Ha BCEX OCTAHOBOYHBIX IMyHKTax. Ilacca-
KHPBI, KOTOPIM HEOOXOANMO COBEPLIUTH BBICAIKY
Ha MPOITyCKaEMBbIX OCTAHOBOYHBIX ITYHKTaX BO BpeMs
JBIKEHHs] MApIIPYTHOTO TPaHCIIOPTHOTO CPEACTBA
NepeMEeIA0TCs B T€ MOIYIIH, KOTOphIE HE OyAyT Mpo-

IIYCKaTb OCTaHOBKHU.

1 i 1 L 1 L 1 I 1 L 1 L 1

40 4
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48 52 56 60 64 68 72 76 80 84 88 92 96

15 min)

Pucynox 10 — Cdepa mesnecoo0pa3HOCTH HCHOIB30BAHNS OTHHOYHOTO aBTO0YyCA H COCTABa MOTYJIBHBIX
aBTo0ycos [10, c. 397]: Q(t) — mnoTHOCTH cripoca B MOMEHT BpeMeHH t (T0e3/10k / KB MUITIO B 4Yac), Qn — BEpXHss rpa-
HHIIA CIIpoca IPH KOTOPOH Hesiecoo0pa3eH Nepexo Ha 00CTyKUBaHUE COCTaBOM MOJYJIbHBIM ITACCAXHUPCKHUX TPAaHC-
MOPTHBIX CPEJICTB, (1 — HIKHSISI TPaHUIIA CIIpoca MPU KOTOPOH 11enecoo0paseH mnepexo] Ha 00CIy>KMBaHNE OJJMHOYHBIM
aBTOOyCcOM; S1 — cTparerust paboThl OANHOYHBIMH aBTOOYycaMH BMECTUMOCTBIO 10 maccaxupoB, Sy — crparerust paboThl
COCTAaBOM U3 OJJMHOYHBIX aBTOOYCOB BMECTUMOCTHIO 10 MaccakupoB KaskIbIH.

Pe3ynbTaThl MOJIETMpPOBAHUS MTOKA3QIH CIie-
JIYIOIITUE 3HAYCHUS OICHUBAEMBIX MapaMeTpoOB II0
TPEM BBINICIPUBEACHHBIM CTPATETHSIM  COOTBET-
CTBEHHO:

- CpeltHee BpeMs OXKUIaHUS TTACCAKUPOM TIPH-
obiTuss MTC, mun: 7,3; 3,7; 2,2;

- cpeanee BpeMsa HaxoxzaeHuss B MTC, muH:
23,9; 20,9; 20,2;

- CpeIHsIS TIPOIOIDKUTENFHOCTE BCEH MOE3/IKH,
muH: 39,3; 31; 24,9.

B pa6ote [13] paccMaTpuBaeTcsi TEXHOJOTHS
paboThl CKOPOW METUIIMHCKON TIOMOIIH TIPU OpTaHu-
3alMU TaKOH pabOThI ¢ MOAYJIbHBIMU MEIUIIMHCKUMU
aBTOMOOWIISIMA. PaccMOTpeH BapuaHT ABYX BHUIOB
TaKUX aBTOMOOWIIEH — aBTOMOOWIIb MOMICPKKH
KU3HHA U MEIUITUHCKANA TPAHCTIOPTHBIA aBTOMOOHIIE,
KOTOPBIE PEaTM30BaHbBI B BHJIE MOYJIEH, CIOCOOHBIX
MIPUCOEIUHATHCS APYT K IPYTY U BO BPEeMsI ABUKEHUS

MepeMeniaTh MOCTPAAABIIETO MEXKIY 3TUMH MOIY-
nsvu. [Ipennmokena cxema OpraHM3aIliy BBIC3THOU
MEJIMIIMHCKON TTOMOINM, TPU KOTOPOH aBTOMOOHIIb
MOJIJIEPKKY KU3HU HAPABISAETCS Ha MECTO TPOUC-
IIECTBHS, TaM OKa3bIBAETCS TIOMOINb MAIUEHTY W
HAYMHAETCS TPAHCIIOPTHUPOBKA K TOUKe TpaHchepa. B
3TOW TOYKE aBTOMOOWIIb MTOMJEPKKU KUZHU COSIH-
HSIETCS C MEIMIMHCKAM TPAHCIIOPTHBIM aBTOMOOH-
neM. Ilocne 3Toro MEAUIMHCKUNA TPaHCIIOPTHBIN aB-
TOMOOWIIb TIEPEHOCUT TAIMEeHTa, OTCOSIUHSAETCS OT
aBTOMOOWJIS TMOIJCPKKH JKM3HH M IPOJODKAET
TPAHCIIOPTUPOBKY B OOJILHMILY IS BHITIOJIHEHUS 3a-
a4 10 mpueMy B OoibpHHIE. ABTOMOOWIL TOA-
JIEP>KKH JKU3HU MTOCIIE ATOTO HAIIPABIIETCS HA CIICTY-
FOIIIee MECTO IPOUCHIECTBUSA. MoaenupoBaHue pa-
ootel mast yenmoBuit Sioux Falls (FOsknas [lakora,
CIIA) nokazano 3¢ (heKTHBHOCTB TpeIjiaraeMoi Mo-
JyJIBHOW CUCTEMBI 32 CUET COKpAILICHUS BPEMEHHU pe-
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aKUUKM Ha SKCTPCHHBIE BBI30BbI, YMEHBILIEHUs Bpe-
MEHH TPAaHCIIOPTUPOBKH TMAIEHTOB B OOJILHUIY H
yIAy4IIeHUsT o0mIell MPOM3BOAUTEIBHOCTH CHCTEMBI
CKOpOW MEIULIMHCKOW MOMOIIH.

B pabore [14] paccmoTtpena 3aiaua obdecrie-
YeHUS] PAaBHOMEPHBIX HWHTEPBAJOB  CICAOBAHHSA
MEXKIY MapUIpyTHBIMH TpPAHCIOPTHBIMH  Cpell-
cTBaMu. [{ns perieHus JaHHOM 3a7auyl aBTOPHI Mpe/l-
JlararoT CTPATeruio, KOoTopas OObenuHsET pasierne-
HHUE WIH YAEpKaHHe aBTOOYCOB JUIsI KOPPEKTUPOBKH
uHTEpBaoB. Pa3neneHue aBro0ycoB O3HA4YaeT, 4ro,
KOTJa aBTOOYC Oma3ibplBaeT U MHTEPBAJIOB IO BIIE-
penn HIyIero aBTo0yca CTAaHOBUTCS CITHIITKOM OO0JTb-
IIMM, OH pa3fesisieTcsl Ha ABE€ MOAYJIbHBIC €AMHUIIBL,
KOTOpbIE IBIKYTCS 10 MAapIIPYTy HE3aBHCHUMO IIPYT
ot apyra. [lepBas MoaynpHast eIMHULIA TPOIYCKAET
OCTaHOBKY, Ha KOTOPOH TOJKEH OBIIT OCTaHOBUTHCS
aBTOOYC, @ BTOpasi MOAYJIbHAs €IUHULA OCTaHABIIHU-
BaeTCs Ha 3TOH OCTaHOBKe, 4TOOBI HOA0OpaTh nmacca-
JKUPOB. 3aTeM MepBas MOJyJIbHAs €IUHHIIA OCTaHAB-
JMBAETCS Ha CIENYIOUIEH OCTAaHOBKE, TIE OKUAAET
BTOPYIO MOJYJBHYIO €IUHHILy, YTOOBI OHH CHOBa
00BEIMHIIIKCH B OJIFH aBTOOYC. Y IepKaHe aBTO0Y-
COB O3HAYaeT, 4YTO, KOT/Ia aBTOOYyC MPHUOBIBAaeT Ha
OCTaHOBKY paHblile, 4eM TpeOyeTcsl, OH 3aepKuBa-
€Tcsl Ha OCTAHOBKE, YTOOBI COKPATUTh MHTEPBAJ IO
BIEpEAN HAYLIET0 MAapUIPYTHOTO TPAHCIIOPTHOTO
cpeAcTBa. DTH JIBE TEXHOJIOIMU OOBEAUHSIOTCS B HO-
BYIO CTpaTeruio, KOTOpas IO3BOJISIET KOPPEKTHUPO-
BaTh HHTEPBAJIBI, KOTOPBIE KOPOUE WM JIJIMHHEE Tpe-
OyeMbIX. ABTOpBI TMPOBETU MaKPOIKOHOMUYECKOE
MOJIETMPOBAHNE HA MapUIpyTe aBTOOyca B XaHWKOY,
Kwuraii, 1 cpaBHIM CBOIO HHTETPUPOBAHHYIO CTpaTe-
THIO C APYTHMU CTpaTerusiMu. Pe3ynbTaTsl mokasan,
YTO MpPEJIOKEHHAsI CTPATEeTusl MPEBOCXOAUT JPyTHE
CTpaTEeTHH B CHIDKCHHUH CPEHEH CTOMMOCTH TIOE3/KH
U e Bapuallhy, OTPaHUYMBasi M3IEPKKU CKOTUICHHS
aBTOOYCOB 710 MeHee 10% npu peasrcTHYHBIX YPOB-
HSIX UCIIOJIb30BAHUS CHCTEMBI.

B pabote [15] oTMedeHO, 9TO WHANBHTYaIh-
HBIE aBTOOYCHI IO TPEOOBAHHIO — ATO OBICTPO Pa3BH-
BAIOIIMICS BU OOIIECTBEHHOTO TPAHCIIOPTA, pearu-
PYIOIIEro Ha CIPOC U CHOCOOHBIN MpPeAsokKHUTh THO-
KM€ BO3MOXKHOCTH 0e3 IMepecafiok M MOoe3IKu "OT
JIBEpH 10 IBepU" IJI MacCaKUPOB C OJTMHAKOBBHIMU
NoTpeOHOCTSIMH BO BpeMeHH W mpocTtpaHcTBe. Of-
HUM U3 3HAYUTENBHBIX MIPEUMYIIECTB aBTOOYCOB IO
TpeOOBaHUIO 10 CPABHEHUIO C TPaJAMIIMOHHBIMU CHU-
CTeMaMH, OCHOBaHHBIMH Ha CTAl[HOHAPHBIX MapIIPY-
Tax, SBJSIETCS TO, YTO MACCAXKUPBI MOTYT 3apaHee
OpOHHMpOBATh YCIYTH 4Yepe3 OHJIaHH-TLIAT(OPMBI.
Orta npeaBapuTenbHas HHGpopManys (T. €. 3ape3epBu-
pOBaHHBIE 3asBKH, BKIIOYAIOIINE IMyHKTHI MOCAIKH,
BBICAJKH, W IPEINOYTUTEIbHbIE BPEMEHHBIE OKHA
JUTSL 3TUX OTepalyii) HO3BOJISIET ONITUMU3UPOBATh Pa-
00Ty MaccaXMPCKOro TPAHCHOPTAa W CHWXKATh 3a-
TpaThl Ha ero sKcruryaTanuio. IIpu 3ToM OocHOBHOM
npo0JeMoii Takoro crocoda MepeBO3KH MACCAKUPOB
SIBTISIETCSl YZIOBJIETBOPEHHE 3asBOK, IMOJIAHHBIX B pe-
JKUME peallbHOrO BPEMEHH BO BPEMS BBITIOJHEHHUS

€371Ky, 00ecreynB IIpU ITOM BBICOKOE KadecTBO 00-
CITy’KMBaHMS KaK yXe HaXOAsIuXcs B MpoLecce Te-
PEBO3KHU MAacCaXXMpPOB, TaK M T€X, KTO TOJBKO MOJal
Takue 3asBKU. B maHHON craThe paccMmarpuBaeTcs
JIBa PAa3IMYHBIX CIIEHAPHS MPOTHO3UPOBAHMS: CLIEHA-
puii 1 (onTUMUCTHYECKUH) U cLeHapHid 2 (TIeCCUMU-
ctuyeckuit). ONTUMHUCTUYECKUM CLEHAPHUM Mpearo-
JlaraeT BBICOKYIO CIIOCOOHOCTH K IIPOTHO3UPOBAHUIO,
KOTJja UMeeTCs JOCTAaTOUYHO PECYPCOB U JAHHBIX IS
CO3JaHMSI CIIOKHBIX M KadeCTBEHHBIX NPOTHO3HBIX
Mozenei. st aToro crieHapus pa3paboTaHa MoIeIh
CMEIIaHHOTO LIET0UHCIIEHHOTO IPOrPaMMHUPOBAHUSI C
IPUMEHEHUEM IIPOCTPAHCTBEHHO-BPEMEHHOH CceTH
JUI COBMECTHOT'O OIpEeNeNICHUs MapUIpyTU3alud U
pacnucanysi MOZLyJeH, paclpeneneHus MacCaKupoB
1o MoOIyJsiM U GopmupoBanus Moaynei. [leccumu-
CTHYECKas omepaius npeaycMaTpuBaeT OrpaHUYEH-
HYI0 TOYHOCTh IIPOTHO30B, KOTAa IPUOPUTETOM SIBIISI-
€TCsl IPOCTOTa, CTOMMOCTH IIPOTHO30B OTHOCUTEIBHO
HU3Kas, a 320JIarOBPEMEHHBIE 3a5IBKH OT IMACCaKUPOB
KpaiiHe HeperyJspHbl. JUId pelleHHs STOW 3a1ayu
MpUMEHSETCSl JIByXdTalHasg Mpollelypa ONTHMH3a-
uu. Ha mepBom sTame ucnoss3yercs: AeTepMUHHPO-
BaHHAs MOJENb IS CO31aHNs KOHCEPBATUBHBIX IUIA-
HOB Ha OCHOBE HEONPEAEICHHBIX POTHO30B, BKIIIO-
yasi IepeMeIIeHUs] MOAYJIEH U pacipeaesIeHus nacca-
JKUPOB TI0 HAUM, C MUHAMAaJIbHBIM IITpadoM 3a HEOO-
CIIy’KEHHBIX naccaxupoB. Ha BTopoM stare ucmnoss-
3YIOTCSI CTPaTEery YIPABICHUS Ul KOPPEKTUPOBKH
TUTAHOB, BKJIFOYAsl H3MEHEHUE MapLIpyTOB, OTCOEIH-
HeHHe (TMpUCOEANHEHNE) MOIyJell U NepeHazHade-
HUE NIACCaKUPOB, JUIS BHIMOTHEHUS (DaKTUUECKUX 3a-
MIPOCOB, MOJIYYEHHBIX BO BpeMs paboThl. Monenupo-
BaHHE pabOTHI MO TPEAJIOKEHHBIM CTpaTEeTHsAM Ha
npumMepe [lekrHa moka3ano BO3MOXKHOCTh CHH)KEHHUS
3aTpat Ha mepeBo3Ky 10 21%.

B pabote [16] npeayaraercss HOBasi rHOKast
cucTeMa JHCIIeTYepU3alil aBTOOYCOB, B KOTOPOM
NapK MOJIHOCTHIO aBTOCOTJIACOBAHHBIX MOMAYJIBHBIX
aBTOOyCOB, HapsAIy C OOBIYHBEIMH aBTOOycamH, 00-
CIIy’KMBAeT MacCaXUPCKUil cripoc. ABTOpHI pa3pado-
Tald ONTUMM3ALUOHHYIO MOJENb, HCIOJIB3YEMYIO
JUIS OTIpENieNIEHUsT ONTUMAaJIbHOTO COCTaBa MOAYJIb-
HBIX aBTOOYCOB M ONTHMAJIbHON YacTOTHI OOCITYKHU-
BaHUsI, C KOTOPOil aBTOOYCHI (Kak OOBIYHBIC, TAaK M
MOJIyJIbHBIE) JOJKHBI OTTIPABIATHCS MO KaXI0H aB-
ToOycHOU nuHuU. [Ipy 3TOM SBHO y4WTHIBAETCS JIHU-
HaMHUKa MEPErpyKeHHOCTH JOPOT U CIOKHBIE B3aH-
MOJIEHCTBUS MEXKIY BUAAMU TPAHCIIOPTA HAa CETEBOM
YpOBHE Ha OCHOBE HE/IaBHO MPEI0KEHHOM TpexMep-
HOW MAaKpOCKOIMYECKOW (yHJaMEHTAIBFHON Jua-
rpammbl  (3D-MFD). TpexmepHas MakpocKoIude-
ckast pyHnameHTanbHas nuarpamma (3D-MFD) — sto
KOHIEMNIHS, KOTOpasi UCIOIb3yeTCd A MOJAEIHPO-
BaHUS M aHAJIN3a TPAHCIOPTHBIX CHUCTEM, YUUTHIBAs
CJIOXHBIE B3aUMOJIEHCTBHS MEXIY PA3INIHBIMU BH-
JlaMU TpaHCIIOpTa U MacCaXXUPCKUMHU nnoTokamu. OHa
MO3BOJISIET YYUTHIBATh JUHAMMKY JBUKEHHS TpaHC-
MTOPTHBIX CPEZCTB M TACCAKHUPOB B TPEX N3MEPEHHSX
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MIPOCTPAHCTBE, BPEMEHH U TUIOTHOCTH MTOTOKa. B KoH-
TekcTe AaHHOU ctatbu, 3D-MFD npumensiercs nmis
ONTUMH3AIUU YACTOTHI OTIIPABKU aBTOOYCOB U OITH-
MaJIBHOTO HWCIOJb30BaHMs aBTOOYCHBIX MOJIYyJICH B
THOKOM CUCTEME AUCIICTYCPU3AIIIH.
PaccmarpuBaemasi TpaHCIOpTHas CeTb CO-
371aHa Ha ocHoBe ropoga L{ropux, [IBeitnapus, u co-
CTOWUT U3 NATH aBTOOYCHBIX JIMHUH C PA3JIMYHBIM pac-
MIpeJIeIeHEM TTOJIOC NBIKEeHHI. MoIeIpoBaHue Be-
JIOCh TIO TPEM CIIEHapHsM WHTEHCHBHOCTEW JIBHKe-
aust MTC u nmerkoBeix aBToMoOmieit — Hu3kas (L),

cpenuss (M) u Beicokas (H) (Pucynok 11). s kax-
JIOTO CLICHAPHSI TAK)KE BAPBUPYETCS IO MOTYJTbHBIX
aBTo0ycoB pm € {0; 0,1; 0,2; 0,3; 0,4; 0,5;1}. O6riee
YKCII0 OOBIYHBIX aBTOOYCOB MpH Pm = 0 paBHO Fr = 50
enunul. Vx BMmectumocts 120 mace. [lpu pm e { 0,1;
0,2;0,3;0,4;0,5; 1} F, =50 — (1 — pm). BMmecTumMOCTS
Monynedt 20 macc. MakcumalibHOE KOJUYECTBO MO-
QyJel, KOTOPOe MOKHO OObEANHUTH B €AUHBII aBTO-
Oyc — 6.

low (L)

= = = medium (M)

e high (H)

9000

8000 |

7000

6000

car demand [veh/hr)

5000

[} L Lo 4
[=} th =1 L
= =2 = =
(=] [=] = (=

passenger demand [pax/hr

5000
0 50

100

150

200

2500
0 50

time [min]

100

150

200

Pucynok 11 — ITapameTrpbl MoaempoBaHus: (a) mpoduiis cripoca Ha aBToMoOmIH; 1 (b) mpoduinb cpoca Ha
MacCca)KUPOB 00IIeCTBEHHOT0 TpaHcmopTa [16, ¢. 50]

OmnepauroHHasi CTOMMOCTb EAMHUIIBI Bpe-
MEHH U1 OOBIYHBIX aBTOOYCOB (7r) — TIPEICTABIISACT
co0oH BEIMYMHY, CBSI3aHHYIO C pacxoJaMH Ha JKC-
TUTyaTali0 OOBIYHBIX aBTOOYCOB, BKITIOYAs 3aTPaTh
Ha BOJIUTENICH, TEXHUIECKOE 00CTyKHBaHUE, SHEPTO-
notpebiieHre, aAMUHUCTPATUBHBIC PACXOJBI H JIPY-
THE OIEepalOHHbIE W3AEPKKH, cocTaBiseT 260
niBerapckux gppankos B yac. OnepanyoHHas CTOU-
MOCTb €IMHUIIBI BPEMEHHU JIJIsl OJTHOTO MOJYJIS (Tm) —
30 mBeHapckux GpaHKoB B Yac. YKa3aHHBIC CYMMBbI
sKkBUBaNeHTHHI 234 1 27 EBpo / 9ac COOTBETCTBEHHO.

C yd4eToM yKa3aHHBIX HMCXOJTHBIX JTAHHBIX
MPOBOIMIIACH ONITUMU3AIMS 3aKPEIUICHUST MOIYIIeH
Ha paccMaTpUBacMOM MapUIPyTHOM CETU allrOpUT-
MOM TIOCJICOBATEILHOTO KBaIPaTHUYHOTO MPOTpaM-
MUPOBAHUS C YUCIIOM HAaYaJIbHBIX TOYEK paBHBIM 50.
PesynbraTel mpeacTaBlICHbI B BUJIC AMAarpaMM O0IIen
CTOMMOCTH PabOThI CUCTEMBI OOIIIECTBEHHOTO TPaHC-
nopra (PucyHok 12), 3ajgepKeK MaccaKupos
(Pucynox 13), CTOMMOCTH yCIyr oIleparopa
(Pucynok 14).
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Pucynok 12 — CpaBHeHMe yJIyqylIeHUsI 00111eii CTOMMOCTH CHCTEMBI IJ1s1 Pa3IMYHbIX YPOBHeii NPOHMKHOBe-
HHS MOIYJbHBIX 0J10K0B [16, c. 51]

CueHapuy JABIKEHUS TIPEICTABICHBI B BUE
XY mockocTH, rae X o003HAYaeT YPOBEHH CIIpoca
Ha aBTOMOOWIIM, a Y - YpPOBEHH CIpoca Ha 00Ie-
CTBEHHBIN TpaHcopt: HU3Kuk (L), cpenuuit (M) nnn
Beicokuit (H) (Pucynok 12). Hanpumep, LM o3Ha-

YaeT CLIEHAPUI C HU3KHUM YPOBHEM CIIpOCa Ha aBTO-
MOOWJIM ¥ CPETHUM YPOBHEM CIIPOCA Ha OOIECTBEH-
HbII TpaHcnopT. Kak BUIHO mpeqnaraeMas cucrema
SHAYUTCIIbHO ITPEBOCXOIUT 0a30BbIH BapuaHT C HUC-
MOJIb30BaHUEM TOJBKO OOBIYHBIX aBTOOYCOB, OCO-

TEXHUKO-TEXHOJIOTUYECKHE ITPOBJIEMbI CEPBUCA N23(69) 2024
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CA. Azemuia

OCHHO B CIICHAPUAX C HU3KHM CIIPOCOM Ha aBTOMO-
OwmM 1 OOIIEeCTBeHHBIN TpaHcTopT. [loTeHIansHOe
YIy4IIeHHEe MOXKET Jocturath 19 % B 3aBUCHUMOCTH
OT YPOBHS CIpOCa HAa aBTOMOOWIIN U MaCCaXUPCKUN
TPAHCIIOPT, a TAKXKE YPOBHS NPOHUKHOBEHUS MO-
IyJIbHBIX aBTOOycoB. [lpu yBenuueHwHn ypoOBHS
crpoca (B 4aCTHOCTH, Ha aBTOMOOWJIBHBEIN TpaHC-
MOPT) YIYUIIEHUS CTAHOBSATCS MEHBIIIE, HO BCE PABHO
3HAYUTENFHBIMA. JTO OOBICHIETCA ABYMS TPUUH-
Hamu. Bo-iepBBIX, TpH HAU3KOM CTIpOCe Ha aBTOOYCHI
¥ aBTOMOOWIIM CHCTEMa OTIPABISET TPYIITy U3 HE-
CKOJIBKMX KOMOWHHPOBAHHBIX (a2 TO M OTICIHHBIX)
MOJYJIbHBIX €IMHUIl, TEM CAMBIM ITOBBIIIAs K03(hdu-
IIAEHT MCTIOIH30BaHNUS BMECTUMOCTH TPAHCIIOPTHOTO
CPEIICTBA M CHWXKAasl SKCIDIyaTaIlHOHHBIE PAaCXObI.
Bo-BTOpBIX, O1aronapsi MEHbIIEMY KOJIMYECTBY SIH-

HHII, COJEpJKallNXCcsd B MOJIYJIBFHOM aBToOyce, CH-
cTeMa uMeeT OOJIbIIe eIMHNL B HATMYWH, YTO TI03BO-
JSIET OTMPABIATH OOJIbILIE MOAYJIBHBIX aBTOOYCOB M
COKpaIllaTh BpeMsi O)KUJaHus maccakupoB. C 1pyroit
CTOPOHBI, 3TO OKa3bIBaeT MUHUMAJIbHOE BIMSHUE HA
ABTOMOOMIIBHBIN TpaduK B CiIydae HU3KOTO CIIpoca
Ha aBTOMOOWIIM H3-32 MEHBLICTO B3aUMOACHUCTBHSA
MEXIy BuAaMu TpaHcroprta. llpum 3Tom oTmpaBka
0OJBIIEr0 KONMYECTBA MOMAYJIBHBIX aBTOOYCOB MpH
OoJee BBHICOKOM YPOBHE CIIpOCa HAa aBTOMOOWIN HE
0053aTeNBHO YITyqIIaeT padoTy CHCTEMBI, TTOCKOJIBKY
BO3IICHICTBHE Ha aBTOMOOWJIBHBIN Tpaduk MOMKET
OBITh 3HAUYUTEIIHHBIM, YTO IPUBEAET K CHUKEHUIO 00-
niedl IpOU3BOAUTENBHOCTH CUCTEMBI. AHajJOTM4YHas
CUTYyalus U AJIs1 OCTaJIbHBIX UCCIIELyEeMbIX IIEpEeMEH-
HbIX (Pucynok 13, Pucynok 14).

0 | 01 FImo2 WEEN03 EEEN04 WEEEO0S WEEEN|0 —e— improvement | <
R— =

160 - —_6 =
& 7
= 3
5 . £
2 120f 145 %
& =
L&) F P
E 80 - r 43 E
5 =
ul G
z 2
2 40 H15 2
= £
E E
E 'S
= E
= i i i i i i i i -
- LM LH ML MM MH HL HM HH ©

scenario

Pucynok 13 — CpaBHeHHe yJIyqIIeHUs 32 ePKKH B CHCTEMe /ISl Pa3JHYHbIX YPOBHEl MPOHUKHOBEHHSI MO-
AYJbHBIX 6J10K0B [16, c. 53]
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Pucynox 14 — CpaBHeHue yJy4llleHHs] CTOMMOCTH YCJIYT ONepaTopa AJs pa3jJM4yHbIX YPOBHell IPOHUKHOBe-

HHUSA MOAYJBbHBIX

Takxe crnenyer OTMETUTh, UTO YXKe NPH He-
OONBLION J0J€ MOIYNBHBIX MACCAKUPCKUX TPAHC-
MOPTHBIX CPEACTB, HAOIIOIAaeTCs 3HAYUTENbHBIN -
(exT mo BceM MpHUBEAEHHBIM KpuTepusM. lanbHel-
IIMHA POCT JOJIH MOIYJBHBIX aBTOOYCOB IO3BOJISIET
YJIy4IIUTh 3HAYEHUS MPHUBEICHHBIX KPUTEPUEB, HO
Ha HEOOJIBIIYIO BEUYHMHY. A B psijie CIIy4aeB, yBeu-
YeHHe J0NM MOIYJbHBIX aBTOOYCOB HE HaeT 3¢-
(exTa, KaK 3T0 BUJIHO, HarpumMep, ciieHapuu LL, LM,
ML, MM, HL, HM (Pucynoxk 12), LL, LM, ML, HL,

os10K0B [16, c. 53]

HM, HH (Pucynok 13), LL, LM, ML, MM, HL, HM
(Pucynox 13).

O0600m1as KpaTKuil aHaIM3 HAYYHBIX MTyOJIn-
Kauuil B chepe MOIOYJIBHBIX MACCAKUPCKUX TPaHC-
MOPTHBIX CPEJNCTB, CIEAYET OTMETHTh MX IEpCIeK-
TUBHOCTb C TOUKHU 3PEHHUS CHIDKEHHMS 3aTpaT Ha PyHK-
IUOHUPOBAHUE ACCAKUPCKOT0 TPAHCIIOPTA, a TAKKE
MOBBIILICHHUS KaueCTBAa MPEJOCTABISIEMBIX TACCAKHUPY
YCIYT. MOXHO BBIJICIIUTh MX DSl OCHOBHBIX HEJIO-
CTaTKOB:
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1 Peanmzarnus Ha paKkTHKE TOTOOHBIX Ipe-
JIOXKEHUH Mopa3yMeBaeT CO3aHne NPHUHLUINATIBHO
HOBOM MacCa)KUPCKOM TPaHCIIOPTHOM CHUCTEMBI B I0-
pozax, Tie MOT'YyT OTCYTCTBOBAaTh PEryJIsipHbIE MapIl-
PYTBI, IOCTOSIHHOE PACIUCaHUe, a MacCaKUpy, BO3-
MOJKHO, IPUIETCS MEHITh MOIYJIb B IBUKEHUH. DTO
Bce mOTpedyeT (yHIAMEHTAIBHBIX H3MEHEHHHA B
TPaHCIOPTHOM 3aKOHOJATEbCTBE, a TAKXKE IOBEe-
HUU JTIOAEH.

2 PaccMaTpuBaeMble MOy IbHbBIE TIACCAXKUP-
CKHUE TPAHCIIOPTHBIE CPECTBA AOJKHBI 001a1aTh CO-
BPEMEHHBIMH UG POBBIMH yCTPOHCTBAMH, OOecTIe-
YUBAIOIIMMH COCAWHECHHE (Pa3hbeIWHECHHE), B TOM
yKcie B JIBI)KEHUH, OTAENBHBIX MOIYJIEH, a Takke
BO3MOXXHOCTb OOBEAMHEHMSI NPOCTPAHCTBA BHYTPH
MOJIyJEH, IBIKYLUIMXCS B OXHOM coctaBe. Oue-
BUJIHO, YTO CTOUMOCTbh TAKUX yCTPOMCTB OyneT BbI-
COKa, 0cOOEHHO JJIsl CTpaH, KOTOPBIE BBIHYXKIEHBI OY-
IyT UX SKCIOPTUPOBAaTh. A B COUETAHUHU CO CPaBHU-
TEJIBHO HEOOJBIIONH CTOMMOCTBIO TOILIUBA, 3apaboT-
HOU TUTaThl BOAUTENEH M MAcCaXXMpo-vaca peainsa-
s TAKMX TPAHCHOPTHBIX CHCTEM MOXET OKa3aThCsl
9KOHOMHYECKH HelleJaecooOpasHo.

3 IlpuBeneHHbIe MPUMEPHI PACYETOB OCHO-
BaHbl MO0 Ha AOCTPAKTHBIX HCXOIHBIX JaHHBIX,
00 Ha YacTH MapUIpyTOB Kakoro-in6o ropoaa. T.e.
HET LIEJIOCTHOW METOAMKH YNPaBICHHUS MAapKOM MO-
IYJBHBIX MAacCAKUPCKUX TPAHCHOPTHBIX CPENCTB C
YUETOM IepepacipeielieHns MOAyJiel Mo Mapuipy-
TaM, percaM, OrpaHUYECHHUN 10 PEKUMY TPyNa U OT-
JIbIXa BOAUTEINIEH, EMKOCTH KOHEUHBIX OCTAHOBOYHBIX
MYHKTOB W JIp. OTPaHUYCHHH, BCTPEYAIOIIUXCS B
MPaKTUIECKON AEATENFHOCTH IEPEBO3YMKOB.

4 He yureHbl KoeOaHus CIIPOCa B 3aBHCUMO-
CTH OT MOTO/IHBIX U KaJeHaapHbIX (akTopos [17].

JITAB B Pecny6snke benapycb

Bonbmias pabora mo 0OOCHOBaHHMIO HOBOH
CHCTEMBI IACCAXUPCKOI'0 T'OPOACKOr0 TPaHCIIOPTa
JUHAMHYECKOW BMECTUMOCTH TpojenaHa u B Pec-
nyommke benmapycs [18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35]. llpeanaraemsrii B
3THUX paboTax TUI TPAHCIIOPTA SBJSIETCS] CUCTEMOM, B
KOTOpOii HH(POpMAaIIMOHHEIE TIpoIiecchl (cOop mHpOP-
Marm, o0paboTka WH(OOPMAIIUU, TPUHSATHE pele-
HUI) BBIMOJIHSAIOTCS MOCTOSIHHO M COCTaBJISIFOT OC-
HOBY HMH(OPMAIIIOHHON TPaHCIIOPTHOM CHCTEMBI.
EnuHUYHBIM TPaHCTIOPTHBIM CPEIICTBOM CHCTEMBI SIB-
JsieTCsl aBTOHOMHBIN 3JIEKTpOKap, Ha3BaHHBIA HH)O-
oycom (

Pucynoxk 15) w mepeaBUTAIONIUICS 10
000c00IeHHOMY KEJIe3HOAOPOKHOMY MyTH.

[Mpu atom mHPOOYCH coOHUparoTcs B Kac-
CETBI, COCTOSIIINE U3 Pa3IMIHOro uncia equauil. Co-
e/IMHEHHE BUPTYAIbHOE, KaK B aBTONOe3/ax. MHUHU-
MaJlbHOE 0€30MMacHOE PACCTOSHUE MEKITy HH(POOY-
caMH B KacceTe obecrieunBaet deKTponuka. J{ist 60-
nee 3¢ (HheKTUBHOM OpraHU3aIuy paboThl TON TpaHC-
MOPTHOM CHUCTEMBI TTIACCAKUP, 3aX0/II HA OCTAaHOBKY,
MPOXOJIUT Yepe3 TEPMHUHAN, Ha KOTOPOM OTIa4YHBaeT
3a Mpoe3J1 U YKa3bIBaeT OCTAHOBKY HazHaueHwus. [Ipu

HAKOIJICHUU JIOCTATOYHOTO KOJMYECTBA 3asiBOK HH-
(oOyChI BRIC3KAIOT HAa MapIIPYT U BBIIOIHSIOT IIEpe-
BO3KY MEX]Iy OCTAHOBOYHBIMHU ITYHKTaMH MapIipyTa
B COOTBETCTBUH C MOCTYMUBIIUMH 3asBKaMHU.

J171s1 yMEHBIIIEHHSI IIOMEX CO CTOPOHBI JIPYTHX
TPAHCHOPTHBIX CPEJCTB, MpeIUIaraeTcsl BBIICIUTh
CHEIUATBHBIC TTOJIOCH JBYDKCHHUS, KaK dTO JIeNaeTcs
JUTSL OOIIECTBEHHOTO TPAHCIIOPTa THITa aBTOOyCca WK
Tpoyeilyca, a TepecedeHus] JOpor Mpoe3kKaTh B
Pa3HbIX YPOBHSIX.

Pucynok 15 — Uudobdyc [21]

[IpenyioxxeHHast aBTopaMu cUCTEMa SIBJISIETCS
XOpoIIo OOOCHOBAaHHON TEOPETHYECKOW MOEIBIO
paboThl HOBOI'O BHJA MACCAKUPCKOTO TPAHCIOPTA,
KOTOPBIH O3BOJIUT COKPATUTh 3aTPAThI IIEPEBO3UHKA
Ha JOCTAaBKY MaCCaKUPOB 3a CUET MOJCTPOHKH BMe-
CTUMOCTH HCIIOJIb3YEMBIX IaCCAKUPCKUX TpaHC-
MOPTHBIX CPEACTB MOA (PAKTUYECKU HMEIOIUiics
TpaHCHOPTHBIN capoc. KpoMe Toro, nmpenmnonaraercs
BO3MOXXHOCTb IOBBIIICHNS Ka4eCTBa MPeaoCTaBIIsie-
MBIX IACCAXKUPaM YCIIYT 32 CUET CHIDKEHHSI KOJIHYe-
CTBO OCTAaHOBOYHBIX ITYHKTOB, IIPOE€3KaeMbIX HH(]O-
OycoM Ha mMapuipyTe.

B Tosxe Bpems aHanu3 Takol CHCTEMBI IIOKa-
3bIBAaCT HAJUYME Psila BOINPOCOB M HEIOCTATKOB,
9acTh U3 KOTOPHIX MOKHO OTHECTH U K ONHCAHHBIM
BBIIIIE MOAYJIBHBIM HAaCCAKUPCKUM TPAaHCIIOPTHBIM
cpencTBam:

1 Kak ydecTp BO3MOXHOCTH TOCAJKH Iacca-
JKUPOB HE B cBOM MH(DOOYC?

2 VYKazaHO, YTO CTOUMOCTb | KM METpO IpHu-
MepHo 50 MitH o1, B ToXke Bpems HesICHO CKOJIBKO
OyneT crouth MHGPACTPYKTYpa IS MIPEIaracMoro
BUJIa TpaHCMOpTa (TepMHHAIBI HAa OCTAHOBOYHBIX
nyHkrax [24], uHboOych, o0opymoBaHHWE W IPO-
rpaMMHOE oOecTiedeHue, pa3HOYPOBHEBBIC ITYTH Clie-
JIOBaHUS Yepe3 NepeKpecTok [25], nHpOopMaIluOHHbIE
TabJIO HA KAXKIOM OCTAaHOBOYHOM IyHKTE [25], MOHO-
penC U T.10.).

3 TIpenocrariieHue NPHOPUTETA JBIKEHHS HH-
¢doOycam [20] mpuBeAET K COKPAILICHHUIO TPOITYCKHON
criocoonoctn Y/IC mist Apyrux TpaHCHOPTHBIX
CPENCTB.

4 Tlaccaxkup yKa3bIBaeT CTaHIMIO Ha3HAYCHUS
PO TEPMUHAI HA OCTAHOBOYHOM ITYHKTE, ¥ JKJIET
noka copMupyercsi MaTpHLa KOppeCIIOHACHIUH. A
ecym oHa OyzeT popMUpOBaThCsl OYEHB 10JTO (YCIo-
Bue | B [25] He BhITIONHSETCS)?
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5 Kak maccaxxup y3HaeT B KakOW MMEHHO W3
MOAXO/SIMUX K OCTAaHOBKE MH(OOYCOB HY)KHO My
CaJUThCS, Belb GUKCHPOBAHHBIX MapIIpyTOB HE OY-
JIeT TI0 MHEHHUIo aBTopa? YUepe3 MOOWILHBIN Telre-
(hou? A ecnm ero HeT Wi cena batapes?

6 Ilaccaxkup DOKEH 3HATh XOPOIIO BCE OCTa-
HOBKH, YTOOBI IOHATH HA KAKOH HMEHHO €MY BBIXO-
IUTh, HHAYE OH HE CMOXKET Ha TEPMHHAJIE yKa3aTb
MYHKT Ha3HA4YCHUS.

7 ABTopbl Hcmnosib3oBanu B pacuerax KIIJ]
neuratens 25% [22], B To BpeMs Kak OH peajbHO
oxo3110 50 %.

8 ABTOpamMm TMpemaracTcs pa3Has BMECTH-
MocTh nH(pobyca ot 6 1o 70 maccaxupoB, a 060CHO-
BaHMsI KOHKPETHOH BMECTUMOCTH OTCYTCTBYIOT.

9 Hanuune HapymuTensi, NpUIapKOBABILETO
CBOI aBTOMOOWMIIb Ha IMyTH cienoBaHus nWH(poOyca,
W BOJUTEJNSI, COBEPLIMBIIETO BBIHYKICHHYIO OCTa-
HOBKY, CTaBHT O yrpo3y (pyHKIIMOHUPOBAHHE BCEi
CUCTEMBI.

10 HemoHATHO Kak ycTaHaBIMBAaTh 3Ha4eHUs k
(ko3¢ dUIHMEHT NPONOPHUOHANBHOCTH, KOTOPBIM
YCTaHABIUBACTCS MpEeANoYTeHHue (COOTHOIIEHUE)
mexnay norepsimu ATII u maccaxupamu) u T (Bpe-
MEHH TEPIICINBOrO OXKHIaHNsI), TprBeaAeHHbIC B [31].

11 BoauTens, KOTOpOMY HEOOXOAUMO BHIEIKATD
B peiic, canuTcs B IEpBBIi aBTOOyC B 0Yepenu, KOTO-
peiii OyneT sBIATHCS TOJNOBOM KapaBana [32, crp.
132]. 310 HE MOTUBUPYET BOAUTENST OEPEKHO OTHO-
CHUTCSl K YNPaBIsieMOMY UM aBTOOYCOM, YTO MOXKET
CTaTh NIPUYNHON YACTOTO UX BHIXOJA U3 CTPOSL.

12 B sxoHOMHUeCKUX pacyerax Ha [32, cTp. 133]
HE YYTEHO TO, YTO B Cllyyae C JABYMsl aBTOOycamu
cpelHeld BMECTHMMOCTH OyAeT Ba BOIUTENS, B TO
BpeMsl KaK ¢ OJJHUM aBTOOYCOM OOJIBIIION BMECTUMO-
CTH — OJIUH.

13 HewsBectHO OTKyaa OpaTh pacmpejeneHne
NpUOBITHSA MTACCAKUPOB HA OCTAHOBKY I1OCIIE OTHE3/a
nH(poOyca ¢ KOHEYHOTO IMyHKTA, a TAKXKE KaK PopMHu-
poBaTh MaTpHILly npeanodreHuii [34].

14 3agacTyro B kKa4eCTBE OrpaHUYEHUS paccMar-
pHUBaeTCsl COOTBETCTBHE BMECTHMMOCTH HH(OOyca
00bEMy TMEPEBO30K MAacCAXUPOB, a HE IacCaKu-
poBMectuMocTH. Tak, Hanpumep, B [33, BoIpaKeHUE
2] HWXHee YCIOBHE IOKa3bIBAET, YTO CyMMa Iacca-
JKUPOB, €IylMX Mekay | W i° OCTaHOBKamu He
JIOJDKHA TIpeBbimaTh BMectuMocTH (V) mHdoOyca (B
nIaHHOU craThe 3asBiieHo V=30 nacc). B Toxe Bpems,
€CIIM, HAPUMED, i = 8, ¥ MEXKIy KaKIbIMU NapaMu
octaHOBOK 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8 eyt 10
[accaXupoB, TO CyMMapHbI 00beM MEpPeBO30K Oy-
net paBeH 70 maccakHpoB, YTO HE YJOBJIETBOPSET
paccMaTpuBaeMoMy orpaHudeHuto. Ha camom xe
Jielie, MaKCHMaITbHOE YHCIIO0 TTACCaKUPOB, HAXOIsIIIe-
ecs B caimoHe uH(OOyca, Oyaer paBHo 10, dyro
MEHBIIIE €r0 MacCaKUPOBMECTUMOCTH W TIEpEBO3Ka
BO3MOJXKHA.

15 B [28, ctp 3] yka3aHo, 4TO TOPOACKOI aBTO-
MaTHYECKHH TPaHCIIOPT MOXET OOECHEeYUTh IMOYTH
HYJIEBOE BpEMsI O3KUJIaHUS 1 0€30CTAaHOBOYHBIH MPO-
€3]] M3 IyHKTa OTIIPABIICHHUS 0 MYHKTa Ha3HAYCHHUSI,

YTO MUCXOMAS U3 OMMCAHHOM TEXHOJOTHUU €ro paboThI
HEe TPEICTaBISETCS BO3MOXKHBIM. Tak, Mmaccaxxupy
HY>KHO Ha TEPMHHAJ€ OCTAaHOBOYHOI'O IYHKTa yKa-
3aTh HEOOXOAMMYIO MH(OpMAIMIO, KOTOpas Hakar-
JUBAETCS A0 OIPEEIIEHHOT0O MOMEHTA, TOJIBKO II0-
TOM KacceTa nH(POOyCOB BbIe3)KaeT Ha TepPBbIi OCTa-
HOBOYHBIH ITYHKT ¥ MTOKA JTOEJIET IO TOTO OCTaHOBOY-
HOTO TyHKTa, Ha KOTOPOM TIOJ[aHa 3asBKa, IpoiaeT
HEKOTOpOe BpeMs U He (akT, 4TO ITO BpeMs OKHIa-
Husl Oy/leT MeHbIIe YeM BpeMs OXHIaHWS Tacca-
JKUpa, TIPHOBIBIIETO HA OCTAaHOBOYHEIN MyHKT B CY-
IIECTBYIOIIEH CHCTEME OpTraHW3allii TMEPEBO30K C
Y4eTOM TIOCTOSHHOTO pachucanusi. be3ocTaHOBOY-
HOCTH TIPOE€3/1a TaKkKe TPYTHOBHIMOMHMMA. Harpu-
Mep, €CITi BMeCTHMOCTh nH(poOyca 30 maccaxxupos u
JUTSL €70 3aITOJTHIEMOCTH HEOOXOAUMO YTO OBl MEXKITY
KaXJI0il mapod MyHKTOB OTIPABJICHUS U HA3HAYECHUS
exano 30 macca)xupoB, YTO COOTBETCTBYET O0ObEMY
MEepeBO30K Ha MapupyTe 3a peiic paHoMy 30*N, rae
N — KOJIMYECTBO IIap IIYHKTOB OTIIPAaBJICHUA U Ha3HA-
yenusd. Torma, Ha Mapmipyte u3 10 oCTaHOBOUHBIX
MYHKTOB, MHOECTBO Tap N OyeT BBITTISACTh CIEY-
roumM obpasom {1-2; 1-3; 1-4;....;1-10; 2-3; 2-4;
2-5;....;2-10;... 9-10}. B 0o01iem Buje, YUCI0 TAKUX
nap paBao N*(N-1)/2, uyto ans mapiipyta u3 10 ocra-
HOBOK cocTaBisieT 45 map. Ilpu nepeBoske 30 macca-
JKUPOB MEXy KaKI0H Iapoil OCTaHOBOYHBIX ITyHK-
TOB OOIIMI 00bEM MMEPEBO30K HA MAPIIPYTE JODKEH
obITh 45%30 = 1350 maccaxupos 3a peiic. [IpakTuka
obcreoBanus maccakupornorokos [36, 37, 38, 39]
MOKa3bIBaCT, YTO 3a peiic B 0osee yeM 80 % cirydaes
nepeBo3utcs 10 100 maccaxupos (

PucyHok 16) 1 moka3bpIBacT Mallyto BEPOSITHOCTh
OpraHuszalyy MepeBO30YHOrO Mpolecca 6e3 mpome-
JKyTOYHBIX OCTAHOBOYHBIX ITyHKTOB.

16 Pesynbratel, npuenennsie B [40], moka3si-
BaIOT, YTO MACCAXKUPHI, B TOM YHCIIE T€, ¥ KOTOPHIX B
MOJIb30BAaHUM €CTh JIMYHBIA aBTOMOOWIIb, CUMTAIOT,
4YTO OOIIECTBEHHBIH TPAHCIIOPT IO TPEOOBAHUIO Iie-
necooOpa3eH B cirydae HU3KOTO MAacCaKUPOIIOToKa. B
CITy4asix yK€ CTaOMIILHOTO M BEICOKOTO MTACCaKUPOIIO-
TOKa MACCAKUPCKHUM TPAHCIIOPT JOIHKEH XOIUTH IO
pacnucaHunIo, 94TO OBI €T0 MOJIB30BATEIH MOTIIH IIa-
HUPOBATh CBOE BPEMSI HCXO/ISI U3 ATOT'O PACIIMCAHMUSL.

Konu4ecTso HabnoaeHu
g

27, 1%
I
0 50 100 150 200 250 300 350

KonuyecTso 3a pefic . nacc

Pucynok 16 — I'mcrorpamma pacnpesesieHust Ko-
JIN4eCTBa NMEePEeBO3MMBbIX 32 pelic MaccakupoB

42 CIIoI DY



ﬂOpO.?fCHbllj nClCCCIJfCUpCKUlj mpaHcnopm JuHaMuueckoll eMecmuMocmu: ucmopus nosie/1€HuA ...

B pabotax [41, 42, 17] Taxke NpeaaoxeHa HO-
Bas CUCTEMa MOIYJBHOI'O MAacCaXMPCKOIO TpaHC-
mopta, kotopas B oTimuuu ot [18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35] =e Tpe-
OyeT CyIIECTBEeHHBIX BIIOKEHUH B HHQPACTPYKTYPY U
W3MEHEHUH B TPAHCIIOPTHOM ITOBEICHHH.

Yto OB M30€KaTh OIMMCAHHBIX BBIIIE TIPOOJIEM B
pabote [41] mpenIoKeHO HCITOIB30BAHHE COCTABOB
MonynbHBIX [1TC, KOTOpBIE TO3BOISIOT YMEHBIIATh
WIN yBEJIMYUBATh [1ACCAKUPOBMECTUMOCTD B 3aBHCH-
MOCTH OT BEJINYHMHBI ACCAKUPOHANIPSKEHHOCTH LIS
Ka)K/I0T0 BBITIOJIHSEMOro peiica (

Pucynok 17). B mepmop cmama maccakupormo-
TOKa YMEHBLIAETCS IaCCaKUPOHANPSKEHHOCTh U
peiic BeImonHsIeTCs: coctaBoM MoxyibpHOro [ITC, co-
CTOSIIIMM U3 OIXHOTO MOZYJIS (

Pucynok 17, a). [Ipu pocte maccaxupormnoToka
YBEJIMYUBACTCS U ITACCAKUPOHAIPSIKEHHOCTh M Ha
KOHEYHBIX OCTAHOBOUYHBIX ITyHKTaX B COCTaB MOAYJIb-
Horo IITC pobGaBnsercs HEOOXOIUMOE KOIHYECTBO
Mo IyIeH, 00ecriednBaonuX HEOOXO0IUMYI0 CyMMap-
HYI0 BMECTUMOCTB cocTaBa MoayipHOro [1TC (

Pucynok 17, 6). IIpu 3TOM TeXHOIIOTHS OpTaHH-
3aiuu paboThl TaKUX MOMYJEH, MpeaycMaTpUBaeT
MHUHHUMU3ALUIO pa3HUIBI MEKAY BMECTUMOCTBIO CO-
ctaBa MoayibsHoro I1TC u maccaxupoHanpsKeHHO-
CTBIO.

Pucynok 17 — UcnoJsib3oBanue MoayabHbIX IITC:
a — OIMH MOJYJIb B IIEPUOJIBI CIIaJla MaccaXuporoToka; o
— TpU MOAYJIA B IEPHOABI POCTA MACCAXKUPOIOTOKA

Mopenuposanue paboThI IO TAKOH TEXHOIO-
rud Ha 16 aBTOOYCHBIX MapipyToB T. ['omens nmoka-
3aJ10, 4TO NMPY 3HAYCHUH K03 (HUIMEHTA HCIIOTh30Ba-
Hus BMectumocTu 0,55 HabmomaeTcst caMooKyrae-
MOCTB pabOThI accakupckoro Tpancnopra [41]. Mo-
JeIMPOBaHNE IPUMEHEHUS TAKOH TEXHOJIOTUU Opra-
HU3ALMK TaCCAXUPCKUX MepeBO30K Ha 1747 e3nkax,

BBITIOJTHEHHBIX Ha 81 ropoackoMm maprmipyte T. ['o-
Melis 1 T. MoruieBa, oKa3ano MOBBILIEHUE OKyIae-
MOCTH pabOThI MacCaKUPCKOro Tpancnopra ¢ 69,7 %
mo 81 % [42]. MoxenupoBaHHe MPUMEHCHUS TaKOH
CHCTEMBI C Y4E€TOM 3aBHCUMOCTH TaCCAKUPOIIOTOKOB
OT KaJICHJapHBIX U TOTOAHBIX (PAKTOPOB IMOKA3aJIo
MOBBIIICHHE OKYNAeMOCTH pabOThl HA UCCIIELyeMOM
obopoTHOM petice mapmpyTa Ha 39% (¢ 79.8% o
110.6%), cHmxeHHe ceOECTOMMOCTH €r0 BBITIOJHE-
Hust Ha 41% (¢ 7.74 y.e. no 4.59 y.e.), ronoas 3Ko-
HOMHS D mopsaka 2.38 MITH y.e. B TOZ U BCEro T.
I'omens. OprueHTHPOBOYHBIN CPOK OKYMAeMOCTH HE
mpeBblimaeT AByx Jet [17]. Ans obecrieueHust «Imo-
CTPONKN» BMECTUMOCTH MOIYJBHBIX MACCAKUPCKHIX
TPAHCIIOPTHBIX CPEICTB (CM.

Pucynok 17) mon peanbHBI MaccaXHpOIo-
TOK Ha KaXKJIOM pelice KaKA0ro MaplipyTa Hpeajo-
JKeHa WHTEJUICKTyallbHasi CUCTeMa YIpaBJICHHUS mac-
COKHUPCKUM TPAHCIIOPTOM PETrYJISIPHOTO COOOIICHUS
(Pucynok 18).

Bupno (Pucynok 18), uTo €XeTHEBHO HH-
(dopmanusi OT TATYMKOB TOJACYETA MACCAKHUPOB TO-
CTyTIaeT Ha CepBep, TJIe U3 Hee M3BJICKAIOTCS CBEe-
HUS 0 TACCAKUPOHATPSHKEHHOCTH Ha KaX/IOM peiice
Kaxgoro MapupyTa. Crojia e onepaTop eXXeTHEeBHO
3aHOCHT KaJCHJApHYI0 WHGOPMAIUIO (ICHb HEIeNH,
€ro THII, MECSIII U T.1.), a TAaKXkKe MPOTHO3HYI0 HHPOP-
MallMi0 O MOrojie Ha ciaeayowuid neHs. Ha ocHoBa-
HUU MacCHBa TaKOW BBEACHHOW WHGOpMAIUH exe-
JHCBHO MPOBOAUTCA MPOTHO3MPOBAHUEC 3HAUYCHMI
MaccaXMPOHATPSHKEHHOCTH Ha KaXJIOM peiice Kax-
JIOT'O MapIIpyTa Ha cieAytomui qenb. Ha ocHoBaHum
TAaKUX MPOTHO3HBIX 3HAYCHUH, a TaKKe C y4ETOM
umeronierocst mapka MoxyiapHbeIX IITC cTpykTypsl
MapIIPYTHOM TPaHCHOPTHOM CETU MPOU3BOJUTCS
pacuer cocraBa MoaysbHoro I[ITC mias pabotel Ha
KaXJ0M peiice Kax0ro MapupyTa.

Takum 00pa3oMm, MPUBEACHHBIA B padoTax
[41, 42, 17] noxxox kK opraHu3anuu paboOTHI macca-
JKUPCKOTO TPAHCIIOPTHOTO CPEJICTBA PETYISPHOTO
COOOIIEHUs TMOApa3yMeBaeT HAIMYKE B KAXKIOM MO-
IyJlie JaTduKa TojicueTa naccaxupos. KoHeyno, 3To
SIBIISIETCS JIOTIOJTHUTENTLHBIMY KAITUTaIbHBIMU BIOXKE-
HUSIMU, HO MIX BEJIMYMHA Ha TEKYIUl MOMEHT BITOJIHE
npremiieMa U OKYIaroTCsl TAKUE BIOKEHUS 3a 2 Toja
[17]. Taxxke peanm3aliust TaKOTO MMOX0/1a HE TpeOyeT
cepbe3Hol mepepaboTKU TPaHCIOPTHOTO 3aKOHO/IA-
TCJIBCTBA W MOBCACHUA MACCAXKUPOB, YTO ABJIACTCA
JIOTIOJTHUTENBHBIM acTIeKTOM B TOJIb3Y €ro peainsa-
1. OCHOBHBIMH TIPOOJIeMaMH MTPHU 3TOM OCTAIOTCS:

1 OtcyTcTBHE MPOW3BOACTBA MOJYJIBHBIX
MAacCaXUPCKUX TPAHCHOPTHBIX CPEACTB HA TEPPUTO-
pun PecniyOnuku bemapycb. D10 00ycioBieHO B
NEPBYI0 OYepe/b 3aKOHOMATEIbHBIM 3alpeToM Ha
ydacThe B JIOPOXHOM [JBIDKEHHHM HacCaKUPCKUX
TPaHCHOPTHBIX cpencTB. Kak mokasbiBaeT BhILICIPHU-
BEACHHBIN aHaIN3 MyOJMKaUWi, HaJTMYKe 10100HBIX
3aIpeToB SBJISIETCS] HEOOOCHOBaHHOMN
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Pucynok 18 — Cxema GyHKIHOHHPOBAHUSI MPENJIAraeMoii HHTEJUIEKTYAJbHOM CHCTEMBbI YIpaBJIeHUs
T'ITPC [43, pucyHok 7]

MepOoH, KOTOPYIO HaJl0 IEPECMOTPETH. BOJWTENEH, EMKOCTH KOHEYHBIX OCTaHOBOYHBIX
2 Het 000CHOBaHHO TEXHOJIOTHUH pacnpesie- IyHKTOB H T.1.
JIeHHs1 MOIyJiei mo pelicaMm MapmpyToB ¢ yueroM  CBojHas TabiuIa pe3yibTaToB aHalN3a HAyqIHOU JIH-
00BEKTUBHO CYIIECTBYIOIIUX MACCaXUPOHANpsDKeH-  TepaTypsl B chepe JAIIT/IB npusenen B
HOCTEH, OTPaHUYECHHUN 10 PEeXUMY TpyZa U OTAbIXA
Tabmuna 1.

Tabmuna 1 — O6o01menne HayYHbIX HCTOYHUKOB 10 npumMeHennio AITIAB

) IIpomyck
5w [onyuen- | Ilpucoenune- o
E = ocrtaHo- | Mapum- | Onmcanue uc- [omy4yeHHBIH
© g lleneBast GpyHKIMs | Hble 3HAuUe- | HUE (OTCOCIH- .
> 8 BOYHBIX PYTHI  |XOIHBIX JaHHBIX | HAWUTYYIIAN 3P PeKT
= HUS HEHHE MOJYJIS)
MYHKTOB
[Inansl BbI-
Munaumuzanys ne-|noJHEeHUs
8 CHmxenue Ha 15 %
pecamok B IBHKE- |TIepecaiok, abcTpakTHas I10-
KOJINYeCTBa Iepeca-
HUM + 0o0mero xo-|cuenok  u|Ha mo0Obix |[lomycka- |HemocTo- |pokHas cetb u3
[5] JIOK, CHIKeHHUE Ha 14
JMYECTBA IEepeMe-|OTIENOK, a|0CTaHOBKax  |eTcs STHHBIC 4YeThIpex Tepe-|,
o %0 CpemHEero Bpe-
MEHWH  MOJYJb-|TaKKe Me- KpPECTKOB
MEHH Ha TI0e3KY
HBIX aBTOOYyCOB  |CTa WX BBI-
TIOJIHEHUS
10 auHu# Mapi-
IInaner BbI- N PH Cvkenne Ha 17, 4
pyTHOH ceTH|, N
MIOJTHEHUS % 3HAYEHUS [IeNIeBOH
Bapcenonsl: 5 ¢
epecaiox, (hyHKIHU JUTS MapIi-
HauOOJIBIITNM
6] Munumuzanusa 3y|cuenok  u|Ha mo0Obix |[lomycka- |Dukcupo- cmpocor 5 clPYT@ D40 npu npu-
+9 OTIIENIOK, a|0OCTaHOBKaxX  |eTcs BaHHbBIE P MEHCHHU CTpaTeruu
HAMMEHBIITAM
TaKKe Me- S3 Mo cpaBHEHHIO C
copocom.  Ile-
cTa UX BBI- OOBIYHBIM  aBTOOYC-
puoa paboTHl -
TIOJTHEHUST HBIM COOOIIeHHEM
CYTKH
Cumxkenue Ha 44%
3HAuUEHUs  LeJIeBOM
[Inansl BbI-
CeBepo-BOCTOY- |QYHKIIMM HAa Maru-
Munumuzanus nonHeHus: |Ha nauvanpubix|{He pomyc-|®ukcupo-| .
[8] HBIH CEKTOP|CTPABHBIX MapIIpy-
Smav CICNOK  W|OCTAaHOBKaX  |KaeTcs BaHHbBIC o
CuHramnypa tax u Ha 37% - s
OTIENOK
TO/IBO3HBIX MapIIpy-
TOB
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a0CTpaKTHBIH

MapmpyT B OJ-
HOM U3 PailOHOB
r. Tamma (wrat

Bonee uem B JiBa pasa

Konmuectso CHIDKEHHE 3aTpaT Ha
®dnopuna,
MAV u CIIA) ¢ a6 MnoTpedjeHne  ToI-
[9, |Munumuzamus 3oq|myTh craemo-|Ha mauansusix|He momyc-|®@ukcupo- CTDAKTHBIMHI TBa (SHEPTHH) IpH
11] |+ 3w BaHUS JUISI|OCTAaHOBKax  |KaeTcd BaHHbIE p NPUMEHEHUH MOJIY-
3HAYEHUSIMU .
KaXJO0To OT- 7€l TI0 CPaBHEHHUIO C
IIpaBIICHUS ACCHRUPOTIO® |5 1qpIMI aBTOG
P Toka Ha 2040 y
camu
TOf, PpaBHBIMHU
UHTEpBaJlaMU
JIBIDKCHUS
IInanbr BbI-
MOJIHEHUS Hemnocro-
CHENOK | SIHHBIE
Mutumusanust |
OTIIETOK, win  QuK- .
+ 301 + 35 + 3a- a0CTpaKTHBIN
koraa pabo-|Ha nauansnbeix|He nomyc-|cupoBaH- OxoHoMmus 3,89 nomn
[10] |TpaTel Ha moaXOA MapupyT, B Te-
TaTh Ha THO-|0OCTAaHOBKAaX  |KaeTcs HBIC B 3a- / 9ac Ha MapmIpyT
U OTXOJ K OCTa- YeHHUE Jaca
KHX, a KOTJa BHUCUMO-
HOBKE
Ha (ukcu- CTH oT
POBaHHBIX crpoca
MapuIpyTax
CHIDKEHHE CPEIHEeTo
BPEMEHH Ha MOEe3]Ky
¢ 39,3 mua o 29,4
IInansl BbI- N 0
Munumuzanus 3on HOJIHCHIS abctpaktHeiid  [MuH (25,2 %) npu
[12] + 34 + 3aTpathl Ha ClemoK Ha moobIx | [Jomycka- |®@ukcupo-|mMapmpyt u3 20|peanu3amum cTpaTe-
TONIXONL U OTXOA K| oo OCTAHOBKax  |eTcs BaHHBIC |OCTAHOBOYHBIX |THM pa3JesIeHHs] MO-
OCTaHOBKE . ITyHKTOB Iyneil B ABWKEHHH,
MoyJeit
[0 CPaBHEHUIO C OT-
CYTCTBHEM  TaKOTO
pasaeneHus
CHIDKEHHE CPEIHEeTo
BPEMEHH Ha MOEe3]IKy
¢ 29,7 mun mo 25,2
MuH (15 %) mpu pea-
JHM3alUH CTPaTETHH
[Inansl BbI- 1 p ’
Munumuszanust 3on KoTOopasi KOMOWHHU-
+ 3, + sarparsl na| O o \pa mo0bIx | Jomycka- |@ukcupo Mapuipyr asro- €T pazJielieHue aB
[14] " P CUEIOK | Y P Oyca Ne 3 B XaH- pyer p
MOJIXOJ U OTXO[ K OCTaHOBKax  |eTcs BaHHBIE . TOOYCOB M HX 3a-
OTLIETIOK wKoy, Kurait
OCTaHOBKE . JEpXKKY, TIO0 CpaBHE-
MoJyei
HUIO C BapHaHTOM,
KOTJ]a peajn30BaHa
CTpaTerusi TOJBKO C
3a/IEPXKKONA  aBTOOY-
COB
ITpuroponnas
MapIHIpyTHas [lo cpaBHeHHIO ¢
ceTh I. bal1B3uH, |M0AX0I0M, HCTOJIb-
Kuraii. ¢ 3 ne-[3yemMblM B pexume
MapupyTsl, kabps 2018 roma|peaqbHOTO BpEMEHH,
pacrmica- no 18 sHBaps|mpemiaraemMasi  CH-
Hus, [lmanse 2019 roma mis|cTema MO3BOJISIET
Ha nauansubix|He pomyc-|Henocto-
[15] MunuMuU3anus O  |[BBIIOJHE- 0o0yJeHUs W JTHU|CHU3UTH O3KCILTyaTa-
OCTAHOBKAaX  |KaeTcs SIHHBIE
HHUS CIIETIOK ¢ 21 mo 25 sH-|{IMOHHBIE PACXOJIBI
U OTLEIOK Bapst 2019 romajna 21 % mpu npume-
MoTyJeit JUIA  TECTUPOBA-|HEHUH ONTHUMHCTHY-
Hus. JlaHHBIE O|HOTO CIEHApHs Npo-
MOE3/IKaX B3SATHI|THO3WPOBAHMUS TIac-
n3 JIAHHBIX |Ca)KUPOIOTOKA.
cMapT-KapT
KomngectBo noutd Ha 60 % cHu-
5 MapumpyToB T
[16] Munumuzauuss Ou  yactora|Ha nauansHbix|He pomyc-|®ukcupo- Iiopux ¢ cos JKEHUE JKCILTyaTalu-
+ 3y HCTONB30- |OCTAHOBKaxX  |KaeTcs BaHHBIE p OHHBIX PAacxo/ioB (B
MECTHBIMH H BBI-
Banusg MAV MEepUoAbl  HU3KOTO
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JIEJICHHBIMHA 110~
nocamu. Ilo 1
4acy B TIEpPHOI
BBICOKOTO, Cpell-
HETO0 W HHM3KOTO

TPaHCIIOPTHOT'O
cIpoca) IO CpaBHe-
HUIO C BapHaHTOM
0E3MOYJILHOTO JIBU-
JKSHHST aBTOOYCOB

TPaHCIOPTHOTO
cmpoca.
[oBpIieHue oOKyma-
eMOoCTH paboTBl Ha
JAHHOM 00OpPOTHOM
T 0
FomoBbie  jaH- peiice Ha 39% (c
HBIE O Maccaxu 79.8% mo 110.6%),
CHIDKEHHE cebecTon-
MunnMuzanus POHAIIPSHKCHHO-
A3HOCTH BMCCTH- [lnanel BEHI- CTH Ha 0BOpOT- MOCTH €O BBITIOJHE-
[17] f/{ocm U naccay. [TOTHEHHS Ha navansueix|He momyc-|®ukcupo- P Ha 41% (c 7.74
oHamDsoKeHHo-  |CUETOK  M|OCTAHOBKaX |KaeTes BaHHbIE | p antoGye. Y-S A0 4.59 y.e.), ro-
lgm p OTIIETIOK HOFO  MaDII Y a,IlOBaﬂ SKOHOMHUS O
r. Tom epﬂﬂp yza nopsinka 2.38 MiH
F'O y.€. B TOJ I BCETO
A r. l'omens. OpueHTH-
POBOUYHBIN CPOK OKY-
TMAEMOCTH HE TPEBBI-
11aeT ABYX JIET
[18,
19,
20,
21,
22,
23, Ilnadel BbI-
24, TOJIHEHUS
25, nepecasox,
26, | CIIEIIOK u|Ha mo6bIx|[lomycka- |HemocTo- |AGCTpakTHEIE
27, OTIIETIOK, a|OCTaHOBKax  |eTcs SIHHBIC JTAaHHBIC
28, TaKXe Me-
29, CcTa HMX BBI-
30, MOJIHEHUS
31,
32,
33,
34,
35]
[Tpu 3HaueHnn kodh-
MunnMuzanus WITUCHTA UCTIOIH30-
H Ilnanbr BbI- pru
Pa3HOCTH BMECTH- Yacts (16) aBTO-|BaHHSA BMECTHMOCTH
nosnHeHus: |Ha nauvansnbix|He nomyc-|®@ukcupo-
[41] [mocTH 1 maccaxu- OycHpix Mapmi-|{0,55  HabmomaeTcs
CIIETIOK  M|OCTAaHOBKax  |KaeTcs BaHHbBIC
POHANPIKEHHO- | oo pyToB T. ['oMenst [caMOOKyIaeMoCThb
CTH paboTBl  TaccaXkup-
CKOT'O TpaHCIopTa
Yacte (1747) e3-
Munumuzanus IloBbllieHNE OKyIma-
A3HOCTH BMECTH TInaner Bei- JIOK,  BBITIOMHCH=| \/setr paGoTe! mHac
[42] EIOCTH U naccasc- | OTHEHIA Ha nauvaneubix|He monyc-|®ukcupo-|{pix Ha 81 ro- oKL CKIz)ro TDAHC
oHanbsoKerHo-  |CHEMOK  M|OCTAHOBKaX |KaeTes BAHHbIE  |POJICKOM Mapui-| Telfc 69.7 % I;[o 81
- (1)
p p OTIIETIOK pyre r. 'omens u P ’
CTH %.
r. Morunesa
Konuuectso
MAV u 32
i 6 . YMEHBIIICHHE Ha
yTh CJen0 aBTOOYCHBIN % weneBoii GyHKIH
(o}
BaHUS IS MapmpyT 110 BT Hou pe HaFZeMgM
KaXJI0i Mo- Hanpayn, Ku- pel Y
MunnmMuzanus . CLEHApHUIO IO CpaB-
[44] |cymmbI Smay + 3, + €3]IKH, Ha moobIx | [lomycka- |®@ukcupo-|taii, 13 ocrano- HOHMIO CO  ClieHA
3y '3 fi’u ™ "lcxeMa cliern-|oCTaHOBKAax  |eTcsi BAHHBIE |BOYHBIX ITYHK- It
on + 3n - " TOB. I pUEeM JIBHXKCHUS MO-
» MPOTIDRCH™ /o eii Ges mpomycka
pacuerie- HOCTBIO 7,2 KM, C OZTaHOBquHX ¥
Hust MAYV, 10:00 mo 11 : 10
MTyHKTOB
cxema Tpo-
nycka MAV
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[45]

Muanmmsamms D
+ 30r1 + IH + 3r1

KomnaectBo
MAV u
yTh CIEN0-
BaHHUSA IS
Ka)XI0T0 OT-
MIpaBJICHUS

Ha naganpHBIX
OCTaHOBKax

He nomyc-
KaeTcs

®ukcupo-
BaHHbIE

[46]

Munumuszanus O
+ 30]1

KonmaecTBo
peticoB

MAV u
yTh CIEeA0-
BaHUS  JUIS
KaXKJI0T0 OT-
TIpaBIICHHUS,
KOJIMYECTBO
peticoB

MAV s
pa3BeTBIICH-
HBIX Mapi-

pyTOB

Ha nayanbHBIX
TepMHUHAIAX U
i (eI (9103 ()7

OCTaHOBKE IIe-
PEeKpbIBarOIIIE-
Trocsl CeTMEHTa

He nomyc-
Kaercs

®Dukcupo-
BaHHbIE

[47]

Munumuszanus 3y
+ I + D+crom-
MOCTbH IIEpEeUCIIO-
Kaluyd CTaHIMut
CTOUMOCTb CTpPOU-
TEIbCTBA CTAHIIUN

Pacnonosxe-
HHUC U MOIII-
HOCTb  TO-
CTPOCHHOU
CTaHIIUH,
cxeMma clemn-
JICHUS )44
pacuernJe-
HUa MAVs
cxeMma clemn-
JICHUS )44
pacuernJe-
HUSA Ha TMO-
CTPOCHHOU
CTaHITUHA

Ha mnoctpoen-
HBIX CTaHLHAX

He nomyc-
Kaercs

®Dukcupo-
BaHHbIE

[48]

Munumuszamms D
+ 3on

IIyTs cneno-
BaHU,
cxema  Co-
eIMHEHU U
paszbeanHe-
a1 MAVs

Ha JTFOOBIX
OCTaHOBKaXx

He nomyc-
Kaercs

®Dukcupo-
BaHHbIE

I'pynma ropoaos
B IlIBeitnapumn,
cocrosgias u3 15
y310B U 21 ABy-
HamnpaBJICHHOMN

CBSI3H, MaTpHUIa
crIpoca Ha nepe-
BO3KH B IIHKO-
BRI dYac W3
Arbex wu da
Cunha [2015]

CHIKEeHUE HKCILTya-
TallMOHHBIX  PacXo-
moB Ha 100 % npu
MIPUMEHEHUN TIpea-
JaraeMol  CHCTEMBI
10 CPAaBHEHHIO C JIei-
CTBYIOIIEH CHCTEMOI

[49]

Munnmuzanus 3on
+ CTOMMOCTH
mapka MAV

Cxema
CIETIKH
pacuenku
MAYV, pac-
MTHUCaHUE

)51

Ha JIFOOBIX
OCTaHOBKaX

He nomyc-
KaeTcs

Dukcupo-
BaHHBIE

r Hauptyn (Ku-
Tait), ¢ 5:00 mo
21:00. O6opoT-
HBIi pelc Ha
Mapmpyte ¢ 10
O0CTaHOBOYHBIMHU
MyHKTaMHU B
KaXKJOM peiice.

CHIJKEHHE IIEJIEBOH
¢bynkuum Ha 50 % B
MepUoJbl HaUMEHb-
el ”HTEHCHUBHOCTH
BHE 3aBHCHMOCTH OT
MPUMEHSIEMON Kate-
TOPUU PACIIUCAHUS

[50]

Munumuszanust 3on
+ O + 3arpar Ha
BOCCTAHOBJIEHHE
OanaHca

IlyTs cneno-
BaHUs, KO-
JINYECTBO
MAV Ha
OCTaHOBKAaX

Ha JIFOOBIX
OCTaHOBKaX

He nomyc-
KaeTcst

Duxcupo-|

BaHHBIC

Smav — crouMocTs BiaagaeHus MAV;

313 — 3aTpaThl Ha MOTpeOJIeHUE TOIIINBA (SHEPTUH);

301 — 3aTpaThl HA OKHUJIAHUE NTACCAKUPAMH NPUOBITHS TACCAKUPCKOT0 TPAHCIIOPTHOTO CPE/ICTBA;
O — 3KCIUTyaTaI[IOHHBIE PACXOIBI

[T — mrpadHble caHKIMK 32 NpOITycK HaccaxkupamMu MAV u3-3a ero nepernoyiHeHHOCTH

31 — 3aTpaThl MaCCaXXMUPOB HA TTOE3AKY
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3akiIoyenue

B naHHOl cTaThbe pacCMOTpeHa akTyalbHas 3ajada
npumenenus: JAIIT/IB B npaktuueckoir pabote mac-
Ca)KUPCKOTO TOPOJCKOTO TPAHCIOPTA PEryJISIPHOTO
coobmeHuss. OTMEUYEHO, YTO B CTpaHax OBIBIIETO
CCCP ykazannblii cioco0 noblmeHus 3hHeKTHBHO-
CTH M KauyecTBa OKAa3bIBAEMBIX I1ACCAXKHpaAM YCIyT
MPaKTHYECKH HE paccMaTpuBaercsi. JTO 00YCIOB-
JICHO CJIOXHBIIUMHCSI CTEPEOTHIIAMH HETaTHBHOTO

Tabauya 1). IlokazaHbl OCHOBHBIC TTPOOIEMBI
peanu3alyy MPEUIOKEHHBIX B TaKUX MyOIMKAIMIX
texaonoruii padotsl JAIIT/IB. IIpennoxen xypc Ha
peanmzanuio Ha Tepputopun Pecrydnmku bemapych
WMHTEJUIEKTYaJIbHOM CUCTEMBI YIIPABICHUS ACCAXKUP-
CKUM  TpPaHCIOPTOM  PETyJSPHOTO  COOOIICHHS
(Pucynox 18), mompasymeBarolieil HCIOIb30BAHHE
MOJTyJTbHBIX MTACCAKUPCKUX TPAHCTIOPTHBIX CPENCTB (

Pucynox 17) u exxeqHEBHOE MPOrHO3UPOBA-
HUE IaCCaXMPOHANPSIKEHHOCTH HA KAXKIBIM peiic
KKJIOr0 MaplipyTa ¢ NOCIEAYIOIINM Ha3HaYCHUEM
coctaBa JIIT/IB BMECTUMOCTH, COOTBETCTBYIOLIEH
TaKol MaccakupoHanpsHKeHHOCTH. OpUEeHTHPOBOY-
HbI€ pacyeThbl MOKA3bIBAIOT, YTO PEeaM3aLUsl TaKOM
WHTEJUIEKTYaJIbHON CUCTEMBI YIPABICHUS MO3BOJIUT
c/eNaTh TOPOJCKOM MacCaXKUPCKUN TPaHCIOPT Oe3-
yOBITOUHBIM, & CPOK OKYIIAEMOCTH TaKOTO MPOEKTa
JUTs yCJToBUH T. ['oMentst He mpeBsIiiaeT AByx jet [17].

OTMeYeHbl OCHOBHBIE MPOOJIEMBI, MPEMSATCTBY-
romue ucnosbzoBanuto JIITIB Ha repputopun Pec-
myOonuku bemapycs:

1 OTcyTCcTBHE MPOU3BOACTBA MOTYJIBHBIX ITAcca-
JKUPCKUX TPAHCIIOPTHBIX CPEACTB HAa TEPPUTOPUU
Pecny6nuku benapycb. 910 00yclIOBICHO B IEPBYIO
ouepelb 3aKOHOAATENbHBIM 3allPETOM Ha Y4acTHE B
JIOPOKHOM JIBHKEHHUH TACCAKUPCKUX TPAHCTIOPTHBIX
cpenctB. Kak mokaspIiBaeT BBIIETPUBEICHHBIN aHa-
U3 MyONUKanuid, HaTnaue MoJOOHBIX 3aIPETOB SIB-
nsieTcst He0OOCHOBaHHON MepoH, KOTOPYIO HAJIo Iie-
PECMOTPETb.

2 Het 000CHOBaHHOI TEXHOJOTHH pacIpeiene-
HUS MOJTyJIel TIo pelicaM MapIIpyToOB C y9eTOM 00b-
€KTHBHO CYIIECTBYIOIINX MaCcCaXHUPOHAPSKEHHO-
CTEH, OTPaHUYCHUN 1O PEeKUMY TpyZa U OTAbIXa BO-
JUTENe, EeMKOCTH KOHEYHBIX OCTAHOBOYHBIX IMyHK-
TOB H T.J.

YkazaHHBIE TPOOJIEMEI SBJISIIOTCS OCHOBHBIMU
HalpaBJICHUSIMUA HayYHBIX paboT B 3TOH cdepe.
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VYIK 629.331
3APAJHAA UH®PACTPYKTYPA 3JIEKTPUYECKOI'O TPAHCIIOPTA:
INPOIHO3HAA OEHKA TMHAMUKH PA3BUTHUA ITIAPKA
IJIEKTPOMOBHJIEHN B POCCUUCKOU ®EJEPALIUU

H1.B. /lenucoB!

Braoumupckuii eocyoapcmeennviit ynusepcumem umenu A.I. u H.I'. Cmonemoguix
Poccus, 600000, e. Braoumup, yn. I'opvkoeo, 0. 817.

B crartpe nmpuBeneH 0030p aBTOMOOIIBHBIX pEIHKOB Poccuiickoit @eneparinu u psiaa 3apyOeKHBIX CcTpaH. Y CcTa-
HOBJICHA JJMHAMMKa MPOJAX JIEKTPOMOOHIIEH U UX IO B 00LIeH CTPYKType peannzyeMoii Texuuku. [Iposenen ananus
(haxTOpOB, BIMSIOIIMX Ha MPOLECC IEKTpUPHKAINU aBTOMOOMILHOTO napka Poccun. BrinonHeHa nporHo3Hast oleHKa
JMHAMMKH HachIlIeHUs HacedeHust Poccuiickoit @enepannu 31eKTpoMOOMIIME, TIO3BOJISIONIAst BEIPaOOTaTh CTPATEruio
pa3BUTHS 3apAIHON HHPACTPYKTYPHI U IUIAHUPOBATH OATAIHBIA BBOJ €€ 00BEKTOB B AKCILTYaTalMI0 B COOTBETCTBHU C
KOJINYECTBOM aBTOTPAHCIIOPTHBIX CPEJICTB € AIEKTPUIECKUM MPUBOJIOM B KOHKPETHOM HACEJIEHHOM ITYHKTE CTPaHbI.

Kniouegvie cnoséa: ABTOMOOMIIB, TTAPK JIEKTPUIECKOTO TPAHCIIOPTA, SIEKTPOMOONIIB, 3apsiaHas HHPpacTpyK-
Typa, YpOBEHb aBTOMOOWIN3AIMHU, NPOTHO3WPOBAHNE HACBHIIIEHHOCTH 3JIEKTPOMOOWISMH, SJICKTPHUUCCKHUE 3apsaHbIC
CTaHINN

CHARGING INFRASTRUCTURE OF ELECTRIC TRANSPORT: FORECAST ASSESSMENT OF
THE DEVELOPMENT DYNAMICS OF ELECTRIC VEHICLE FLEET IN THE RUSSIAN
FEDERATION

[.V. Denisov

Vladimir State University named after Alexander Grigorievich and Nikolai Grigorievich Stoletov

Russia, 600000, Vladimir, st. Gorky, d. 87.

The article provides an overview of the automotive markets of the Russian Federation and a number of foreign
countries. The dynamics of sales of electric vehicles and their share in the overall structure of sold equipment have been
established. An analysis of the factors influencing the process of electrification of the Russian vehicle fleet was carried
out. A forecast assessment of the dynamics of saturation of the population of the Russian Federation with electric vehicles
has been carried out, allowing us to develop a strategy for the development of charging infrastructure and plan the phased
commissioning of its facilities in accordance with the number of vehicles with electric drive in a specific locality of the

country.

Keywords: Car, electric vehicle fleet, electric vehicle, charging infrastructure, level of motorization, forecasting

the saturation of electric vehicles, electric charging stations

Beenenue

Bricokuii cnpoc Ha TpaHCIOPTHHIE TIepe-
BO3KH SIBJISIETCS OCHOBHOM IPHUYMHON JTMHAMHUYHOTO
pa3BUTHUSI ABTOMOOWMIILHOW MPOMBINUIEHHOCTH KaK B
Poccuiickoii ®eneparun (PD), Tak u 3a pydexomM.
Konkypeniusi Ha pBIHKE MPOW3BOACTBA KOJECHBIX
TparcnopTHeIX MamuH (KTM) oTinyaercs BBICOKAM
YPOBHEM U BBIHYJAE€T KOMIIAHUU BBIYCKAaTh Kaue-
CTBEHHYIO IMPOJYKIMIO C XOPOILIMMH 3KCILTyaTallH-
OHHBIMH CBOWCTBAMH.

Hcnonb3oBaHue yrieBoAgoOpoOJIOB B KaUECTBE
aBTOMOOWMJIHOTO TOTUTMBA JIJISi CHJIOBBIX arperaTtoB
aBroTpancnoptHbix cpenctB (ATC) sBnsercs B
HacTOsIIIee BPEMsI SKOHOMHYECKH 11eJIeCO00pa3HBIM.
Hocrarounsle 3amacel HeTH ¥ ra3a Ha 3emiie, He0O0-
XOJIUMBIEC JJISi CHAOKEHUS TPAHCIOPTHOM TEXHUKHU

EDN GTVOKE

TOTUTUBOM, HECJIOXKHbBIE TEXHOIOTUIECKHE IPOIIECCHI
MIPOM3BOJCTBA Ma3yTa, AnU3els, OEH3MHOB U CKATOTO
rasza U3 NepevyrcIeHHBIX HCKOMAEeMBIX INpenomnpese-
JWIO WX WCIOJNh30BAHWE B KadecTBE HCTOYHHKA
SHEPTUH ISl TETUIOBBIX MaH. OHAKO, TPUHAMAS
BO BHMMaHHME MacITad aBTOMOOWJIM3AllMU Hacele-
HUs OONBITMHCTBA cTpaH Mupa, Bkirovas u PO, cra-
HOBHUTCS OYEBHUIHBIM (DAKT CYIIIECTBEHHOTO BIIHSHUS
aBTOMOOMIILHOTO TPAaHCTIOPTa HA YPOBEHB 3arps3He-
HUS BO3AYIIHOTO Oacceitna Hamrel [maneTsI.
Okonorudeckass mpodremMa WHTEHCHBHOTO
HaCBIIIEHNs aTMOcdepsl 3eMIId TPOJyKTaMH Cropa-
HUS TOIUIMB [BHUTAaTeliell BHYTPEHHErO CTOpaHus
(IBC) KTM sBnsietcsi akTyalbHOU. EsxerojaHsrit
NPUPOCT MapKa aBTOMOOMIBbHON TexHUKHU (AT) BHI-
3pIBACT yBENWYeHHE OOBeMa BBIOPACHIBAEMBIX

Ylenucoe Hnva Braoumuposuy — KanOudam mexHuueckux Hayk, 0oyenm, 0oyenm xagheopvl « DNeKmpomexHuKi u 1eK-
mposnepzemuxuy, men..: +7(915)-776-24-14, e-mail: denisoviv@mail.ru, ORCID: 0000-0002-7137-657X.
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HU.B. /lenucos

TETUIOBBIMH SHEPTeTHUYECKUMHU YCTAaHOBKAMH 3arps3-
HSIOIIMX BENIECTB, 00Pa3yIONUXCsl B TPOIIECCE BbI-
MOJHEHUSI MMM TPAHCIIOPTHOM paboThl, 4TO HE
TOJIBKO CHMKAeT KayecTBO BO3/yXa, HO U IPHUBOAUT
K 00pazoBaHUI0 MApHUKOBOTO 3 Ppexra. OKCHIs! yr-
Jepo/a W YrIIeBOAOPOIBI, HAXOISIINECS B BEPXHUX
crosix aTMocdeps! 3eMIH, SIBISIOTCSI OCHOBHOH TpH-
YUHOM pocTa CpeaHedl TeMIlepaTypbl BO3IYLIHOIO
OacceliHa, a, cleloBaTeNbHO, U3MEHEHUS KJIMMATa.
3a mepuos 4eTBEepTO MPOMBILIUIEHHOW PEBONIONNU
ona yeenumumiack Ha 0,7 rpam. [9] VYxke ceifuac
HaAOII0JaeTCA aKTUBHOE TasTHHE JISTHUKOB B AHTapK-
TUAE U [ peHnanany, 4To NPUBOANUT K U3MEHEHUSIM B
Te4eHHAX MHUpPOBOro OKeaHa, IepepaclpeeleHUI0
BO3IYIIHBIX MacC U T.I. Takum oOpa3oM, Ipoucxo-
IUT TII00aTbHOE H3MEHEeHNE KIIMMaTa Ha 3eMile, KO-
TOpOE BJeUeT 3a COOOW MOSBICHUE PA3IUYHBIX IO-
TOJIHBIX aHOMAJIHM.

Jns pemieHust yKka3aHHOM BBILIE 3KOJIOTHYE-
CKOM TpoOJIeMBl HEOOXOAMMO CHIKEHHE HETaTHB-
HOI'O BJIMSHHA aBTOMO6I/IJ'H)HOFO TpaHCIIOpTa Ha aT-
Mocdepy 3emin. Bo MHOTHX cTpaHax yKecTOYatoTCs
HOPMBI MaKCUMaJIbHBIX BEIOPOCOB MPOITYKTOB Cropa-
HUsI TOIUIMB aBTOMOOWIBHBIMH nBuratens (AJl) B
BO3IYIIHBIN OacceitH. PO paruduupoara 3K0I0-
rudecknii ktacc EOK OOH Euro-5, ycranasnusaro-
U HOPMBI COJIEpKaHus OKCHIOB YIIIEpoaa 1 a30Ta,
YTJI€EBOOAOPOAOB W B3BCHICHHBLIX YAaCTHUIl B BBIXJIONC
cuiIoBbIX arperatos, B 2016 romgy. C 2015 roma B
cTpaHax EBporbl qeicTByeT 00Jiee CTPOTHiA 3KOIOT -
yeckuit kacc ESK OOH Euro-6.

[IpousBogurenn KTM mis ceprudmkanuu
CBOEY MPOIYKITUH U JIOMYCKa €€ Ha aBTOMOOWIIBLHBIN
PBIHOK, T.€. MOJIyYE€HHUS BO3MOXXKHOCTH PEau30BaTh
KOHEYHOMY MOTPEOUTEIIO, BHIHYKICHBI BHOCHTD H3-
MEHEHUsSI B MX KOHCTPYKIIUFO, YTOOBI YIOBJIETBOPHUTD
J)KECTKHM TpPEOOBAHUSAM JACHCTBYIOMIUX AKOJIOTHYC-
CKUX CTaHJAapTOB. DTO MOTPeOOBAIIO OT KOHCTPYKTO-
POB TIPOBECTH CEPHE3HYIO Pa0OTY 110 MOJIEPHHU3AINN
CHUJIOBOI'0 arperara: U3SMCHUTb CUCTEMbI IMUTAHUA U
3aKWUTaHNs, YCTAHOBUTh TypOOHArHeTaTeNlb C BBICO-
KOH TIPOM3BOIUTENILHOCTEIO, @ TAK)KE BHEAPUTH KOM-
MBIOTEPHBIE CHCTEMBI YIpPaBIeHHsS €ro paboTOM.
®dopcupoBanmne coBpeMeHHBIX A/l MO3BOJISET yBETH-
YUTh UX YICIBHYIO (JIUTPOBYIO) MOITHOCTh 1 YMEHbB-
IIATH DKOJIOTHMYECKYI) Harpy3ky Ha arMmocdepy
3emumn. [To manasiM [1] B PO He menee 30% mapka
MalrH HOOAACPKUBAIOT SKOJOTHYECKUN cTaHaapT
Euro-5.

He Tos1IbKO aBTONPOU3BOAUTENIN MOJICPHU3HU-
pytot AT, HO 1 IpeANPUATHS TOTUTUBHO-YHEPTeTHYE-
CKOTO CEKTOpa MPOBOIAT paboTy MO YIyYIIEHHIO
CBOWCTB aBTOMOOMJIBHBIX TOTUTUB. OHM OJKHBI CO-
OTBETCTBOBAaTh YCTAHOBICHHOMY B CTpaHE KOJOTH-
YECKOMY KJIaccy.

He cMoTpst Ha BBICOKYIO 3 (EeKTUBHOCTE Me-
pOHpHHTHﬁ, HaIlpaBJICHHBIX Ha CHMXKCHHEC BaJIOBBIX

BBEIOPOCOB TIPOIYKTOB cropaHust AJl, TOJHBIM perire-
HHEM 3KOJIOTHYECKOH TIPOoOIeMBbl 3arpa3HEHHUS aTMO-
cdepst 3emun 310 He cTano. [loaTomy B TpaHcmopT-
HOM Tpolecce HeoOxomumo wucmonb3oBath AT ¢
MPUHIUITHAIGHO WHBIMH CHJIOBBIMH arperaTamm,
MTO3BOJISIONUME TPe00Pa30BEIBAThH AIbTEPHATHBHBIC
HCTOYHUKHU B MEXAHUUYECKYIO DHEPTHI0. DJIeKTpude-
ckuit Tparcopt (OT) sBiseTcsS B HACTOSAIIEE BPEeMS
HanboJIee MePCIIeKTHBHBIM.

B mocnennee necatuieTre aBTOMOOHUTENN
MHOTHUX CTpaH Mupa nposBISIIOT HHTEPEC K ANEKTPO-
mobmisim. He sBistercst uckimrouenueM u PO. Cre-
JIyeT OTMETUTB, YTO MEPEXO/] Ha AIEKTPUIECKUH MTPH-
BOJI 1a€T BO3MOKHOCTB CYILIECTBEHHO YJIYULIUTh 3KC-
mryatannoHHele cBoiictBa AT. Bonee Beicokuid KIT/]
ANIEKTPUYECKUX MAIIHH MTO3BOJISIET OMYINTh 3HAYH-
TEJIbHYI0O MEXaHMYECKYI0 MOIIHOCTh, 4YTO CyIIle-
CTBEHHO YJIy4dllaeT 3HEproBoopyxeHHocTs KTM u
HaJENseT X OTIMYHON pa3roHHON quHamMukoi. Kon-
crpykiust ATC npu 3ToM ympomaeTcsi. To MOJI0XKHU-
TEJIHHO BIMSET Ha HAJEKHOCTh MAIIMH B SKCILTyaTa-
ruu. CHIKaeTcss ypOBeHb 3aTpaT Ha MOJepKaHHe
AT B TEXHMYECKHU HCIIPAaBHOM COCTOSIHUU T10 CpaBHe-
HUIO C aBTOMOOWIsiMH, ocHarieHHbiMH JIBC. BhI-
Opocsl omacHBIX BemecTB OT DT, yBeTHMYHBAIOIINX
AKOJIOTUYECKYIO HATPY3KY, OTPaHUYCHBI TOJIBKO IIPO-
JyKTaMH U3HOCA aBTOMOOMJIbHBIX IITHMH U (PPUKIIHOH-
HBIX 3JIEMEHTOB TPAHCMHCCUU U TOPMO3HOTO YIPaB-
TICHUSL.

Pesynbratel uccnemoBanus [18] coxepxkar
¢akTopsl, caepxuBatomue pazputue DT B PO.
Cpenu Hanbomnee 3HAYMMBIX aBTOPHI BBIJEISIOT HE-
JIOCTaTOYHO pa3BUTas WHMPACTPYKTYpa 3apsaHBIX
CTaHLMM, IO3BOJAIOmMas Hcnoib3oBath KTM 1o
Ha3HAYEeHHIO, BhICOKasi cTouMocTh AT ¢ anexTpude-
CKHM MPUBOJIOM M OTCYTCTBHUE NPEANPHUATHI aBTOMO-
OMIIBHOTO CepBHCA, UMEIOIINX JOCTATOYHBIH Ypo-
BEHb OCHAIIEHHOCTH MPOU3BOICTBEHHO-TEXHUYE-
CKOH 0a3bl 715 IPOBEJCHHS paboT 1Mo 00eCTIeYeHUI0
TEXHUYECKOW UCTIPABHOCTHU 3JIEKTPOMOOHIIECH.

B cootBerctBuu ¢ [14] yrBepxaena Tpamc-
noptHas crparerust PO no 2030 r., coriacHo KOoTo-
poii pa3BUTHE TPAHCIIOPTA HA abTEPHATHUBHBIX HC-
TOYHUKAX OHEPTrUM  SABISETCS  MPHUOPHUTETHBIM
HampaBleHHEM [0 JeKapOOHM3AIMA JIKOHOMUKHU
ctpansl. [lepexon Ha ucnonb3oBanue AT razomorop-
HOT'O TOIUIMBA, 3IEKTPUYECKON IJHEPTUH, XPAHUMOM B
aKKyMYJIITOpaX, ¥ BOJAOPOJHBIX TOIUITMBHBIX 3JIEMEH-
TOM IIO3BOJISIT 3HAYUTEIIFHO COKPATHTh BBIOPOCEHI
MapHUKOBBIX I'a30B B aTMochepy.

B [15] mpencrasnena «KoHIenmus mo pa3Bu-
THIO TIPOM3BOJICTBA M HCIIOJIb30BAHUA JJIEKTpUYE-
CKOro aBTOMOOMJILHOTO TpaHcmopTa B Poccuiickoii
®Denepanyn», B COOTBETCTBHH € KOTOpo# k 2030 1. He
menee 10% Boimyckaembix KTM moimkHBI OBITH €
WIEKTPUYECKUM TNPUBOJOM. DTO CO3JAET MpPeJIo-
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CBUTKH HE TOJBKO K CO3/IAHHIO, HO M aKTUBHOMY pa3-
BUTHIO HHPPACTPYKTYPHI 3apsaabix cranmuid (M3C)
s DT, utoOb1 coocTBennrkrn KTM Moriau moiHo-
LEHHO WX HCIOJB30BaTh B TPAHCIIOPTHOM TpoIecce.

Coznanvie M pa3BUTHE CETH JIIEKTPHUECKUX
3apsaaabx ctaHmmid (33C) TOMMKHO OCYIIECTBIATHCS
ucxo/is U3 (PaKTHUECKOTO U IIEPCIIEKTUBHOTO YHCIICH-
HOTO W CTPYKTYpHOTO COCTaBa JJIEKTPOMOOWIIEH B
napke ATC, mOCTymHOCTH 3ampaBOYHBIX CTAHIUN
JUTSL KOHEYHOT'O MOTPEOHTEIs, BOSMOKHOCTH o0ecrie-
4yeHus! OBICTPOI 3apsKi aKKyMyJISITOPHBIX OaTapeit
MaIllfH, PaldOHAIFHOTO BJIOXXEHUS HWHBECTHUIMHA C
MUHHMAJIBHBIMU CPOKaMH OKYTIA€MOCTH.

B cootsercTtBuu ¢ «KoHuenuuei...» [15] k
2030 rutaHupyeTCs MOCTPOUTH M BHEJPUTH B IKCILTY-
aTaluio He MeHee 72 ThIC. 3apsAaHbIX cTaHmwi. [Ipu
atoM 40% M3 HUX JTOJDKHBI TIOJICP)KUBATH OBICTPYIO
3apsanky B Teuenne 30...40 muayT. CoBpeMeHHBIE
93C, moanepxxuBatomie GyHKINIO YCKOPEHHOU TIe-
penaun dHepruM B OJNOK akkymynstTopoB KTM,
UMEIOT 3HepromnoTpediienue 150 kBT u Oonee. Yuu-
ThIBasl IporHosupyemMoe unuciao AT ¢ 3eKTpuIecKuM
npuBoJIoM B apke PO u miianupyemblii 00beM BBOAA
B 9Kkcrutyatanmio O3C, Ui uX HaAEKHOTO PYHKIHU-
OHHMpOBaHHUA HeoOxoamma MomHocTe 5500...6000
MBTt. UYtoOsl obecrieunTh TpeOyeMble IMOKA3aTEeNn
KadecTBa DIICKTPOIHEPTHH y KOHEYHBIX MOTpeduTe-
Jieit [6] B CYIIECTBYIOINICH CUCTEMEe CHAOXKCHHS AJICK-
Tprueckoil sHeprueit (CC2D) HeoOXOAMMO W3bIC-
KaTb W 3ape3€pBUPOBATH MOIIHOCTL JId IMUTAHHUA
N3C.

Takum oOpa3om, HaydHBIE HCCIIEOBaHUS,
[ENbI0 KOTOPBIX COCTOUT B pa3paboTKe CTpaTeruu
pa3BuTHA 3apagHONH HMHQPACTPYKTYpPHI BIIEKTpUYe-
CKOTO TPAHCIIOPTa, MPHHAUICKAIIETO TpaKIaHAM,
SBIISIFOTCSL CBOEBPEMEHHBIMHU U HEOOXOAMMBIMH.

ITocTaHoBKa 32124 HCCICAOBAHNSA.

ABTOMOOWJIBHBIA TPAaHCHOPT SBJISIETCS B
HacTosiee BpeMs Hanboiee BOCTPeOOBAaHHBIM XO-
3AUCTBYIOIMIMUMU cyOBeKTaMu 3KOHOMUKH P®D. Brico-
Kasl JIOCTYITHOCTb, OBICTpas OpPUEHTUPOBAHHOCTH B

100000

OTHOILIEHHUU NOTpeduTeNIel TPaHCIIOPTHBIX YCIYT, a
TaKXe BO3MOKHOCTh IOCTaBKU I'PY30B U [1aCCAKUPOB
B KpaTdaiiiue Cpoku 0e3 MpHUBICUYEHHs JOIOJHU-
TENBHBIX PECYPCOB W JAPYTHX BHIOB TpaHCIOpTa
CTajy NPUYMHAMU CIPOCa Ha aBTOMOOUJIBHBIE IIepe-
BOo3KkH. Bricokwmii cipoc Ha AT criocoOCTByeT akTHB-
HOMY pOCTY NapKa MallluH B cTpaHe Ha 1...3% B rox.

Pe3ynbratel uccienoBaHU aHATUTHYIECKOTO
areaTcTBa (AA) «ABToCTaT) MOKa3ajaM, 4To Ha 1 SH-
Baps 2023 rona B PO 3apeructpupoBano 57,4 MiH.
CII. e]I. KOJIECHBIX TpaHcnopTHBIX MamuH (KTM) (cm.

pucynok 1) [2].

Nerxosbie

ool rpysoBbie
asTomobunu; asTomobunu;
50609 Tvic.ea.

6673 TeIC.2A.

AsTobycoi;
138 Thic.en

Pucynok 1 — Crpykrypa napka KTM P® na
01.01.2023 r

OT B Hauane XX Beka yke MPOUrpai B KOH-
KkypenTtHoii 6oppde KTM c cunmoBbIMu arperaramMu Ha
OCHOBE TEIJIOBBIX ABUratesneil. OCHOBHbIE IPUYMHBI,
MO0 KOTOPBIM 3JIEKTPOMOOMIIM HE MONYYWIH HIMPO-
KOTO pacHpOCTPaHEHUs, COCTOSUIM B OTCYTCTBHHU
MEKTPOXUMHUIECKHX IJIEMEHTOB JOCTATOUHON EMKO-
cTH, 00ecIeurBalolIie UM rapaHTHPOBAHHEIH 3arac
X0Jia B TEYEHHE CYTOK, a TAK)Ke OTCYTCTBUE Pa3BUTON
CETH 3apsAIHBIX CTAaHIUI.

[TosiBeHrEe COBPEMEHHBIX TEXHOJIOTHUECKUX
peuIeHU XpaHEHMsI MIEKTPUUECKONW 3HEPIUU CTajo
UMITyJIbCOM K Pa3BUTHIO aKKyMYJISTOPHOI'O TpaHC-
nopta. C 2010 r. B psine cTpaH HaOMOAAETCs JUHA-
Mu4HBI pocT yrcia KTM ¢ anekTpuyeckuM mpuBo-
JIoM (CM. PUCYHOK 2).

10000

1000

100

Yueno akkyMynAaTOPHEIX aBTOMOBHNEN B

napke, ThIC.84.

0,1
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——HKutaihi -B-Hopeerma —-i—Poccna —<CLUA —=—dpaHuua -e—HAnoHua
PI/ICyHOK 2 )Im{aMmca H3MEHECHHUSA YUC/IA AKKYMYJIATOPHBIX aBTOMOOMJIEH C 3JEKTPUYECCKHUM IIPUBOIOM B pa3-
JIMYHBIX cTpaHax B nepuon ¢ 2010 mo 2023 rr.
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HU.B. /lenucos

B nacTosiiiee Bpemsi MUPOBOI mapK 3JI€KTPO-
MoOwieli HacuuThiBaeT Oosee 20 MIIH. CIIMCOYHBIX
equann (cm.en.). Komudecteo KTM ¢ anektpude-
CKHM TIPUBOJIOM B 3KCILTyaTaI[uH 32 TOCIEIHEE JeCsI-
THJIETHE YBEIMYMWIOCH B 9,5 pas.

B P® na nHagano 2024 r. MOIKIIIOYAEMBIX K
3apSAIHBIM CTAHIMSAM aBTOMOOMJICH HACUMUTHIBAIOCH
39,06 TeIC. cm. en., uTo coctaBnseT gomo 0,07% ot
obmmero xonuaectsa ATC B mapke. [Ipu atom 78,6%
AKKYMYJISTOPHBIX MAITUH COCTABJISIOT 3JIEKTPOMO-
owm (BEV), a 21,4% SsBISIOTCS MOAKIIOYAaEMbIMU
rubpugamu (PEHV) (cm. pucynok 3) [13].

Inextpomobunm
(BEV); 78,6%

\I’Io,ql{moqaennble
rubpuapbl

(PHEV); 21,4%

Pucynok 3 — [lapk akkyMyJIITOPHBIX MalIUH B PD Ha
01.01.2024 r.

Ha pucynke 4 otpaxxeHO pacipeaeneHue
napka KTM c anekrpuyeckum npuBoaom mno dexe-
panbabIM Oxpyram (DO) [19].
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Ceeepo-3anagHsbii
©0; 9,30%

Cubunpcrnii ®0;
13,50%
Ceeepo-
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1,70%

LeHTpaneHbiit ©0;
37,80%

Pucynok 4 — Pacnpenesnenue napka akKyMyJIsITOPHbIX
MamuH B P® na 01.01.2024 r. no ®egepanbHbIM
Oxpyram

CornacHo nanabiM AA «ABTOCTaT» Oonee
64% Bcex 3reKTpoMoOmIIel sKcITyaTupytoTes B 10
peruonax P®. Crosb pa3Hblii ypoBeHb 00€CTIEYCHHO-
CTH HacelleHHs aKKyMYJISTOPHBIMU MalllHHAMH B pe-
ruoHax P® BeposTHO cBs3aH ¢ AuddepeHmanuen
JOXOZIOB, 4TO, 0€3yCIOBHO, CIeAyeT MPUHUMATH BO
BHUMaHMe npu peanuzannu «Konmemnmuu...» [15] Ha
nepuon g0 2030 .

Pacmmpenune mapka 9T MHOTHE HCCiemoBa-
TEJN CBS3BIBAIOT C PSIIOM (PaKTOPOB, Cpei KOTOPBIX
cretyeT oTMeTuTh creayromue [20]:

- TEXHOJIOTHUECKHUE, CBSI3aHHBIE C Pa3BUTHEM
KOHCTPYKLMM U TEXHOJIOTUI MPOM3BOJICTBA MAILUH,
MIO3BOJIMBLINE YBEJIMYUTH 3aI1aC X0/a OT TSATOBBIX Oa-
Tapeil, COKpaTUTh BpeMs 3apsAKH U, CaMOe TJIaBHOE,
YMEHBIINTh UX CTOUMOCTb, CAEIAB JIEKTPOMOOHIN
0oJee MOCTYIHBIMY,

- MIOJINTUYECKHE, HATIPaBJICHHBIE Ha pa3nny-
HbIe (OPMBI TOCYAaPCTBEHHOM MOJACPKKU aBTOIIIO-
Ourenel, OTAAIOIINX NPEANOYTEHUE IICKTPHUUCCKIM
ATC,;

- OKpYy’Karollel cpeapl, BKIIYAIOme B ceOst
YPOBEHb pa3BUTHS UH(PPACTPYKTYpbI, yACIbHBIE IKC-
IUTyaTallMOHHbIE 3aTpaThl Ha 3JEKTPOMOOMIIM IO
cpaBHeHHI0 ¢ KTM ¢ TemyIoBBIMU IBUTaTENSAMHU.

B pab6ore [10] ormewaercs ocobas 3HAYN-
MocTh B paszButuu DT Hammume rocynapCTBEHHON
MOIEPAKKH, KaK JJIsl IPOU3BOIUTENIEN MaIlluH, TaK U
MOKYTIaTeNel, a Takke Halu4yue pa3BUTON CETH 3a-
PSAHBIX CTAHIIUH. ABTOPHI YKa3bIBAIOT HA HEOOXOIH-
MOCTB CO3/IaHUsI COOCTBEHHOTO MPOU3BOJICTBA IIEK-
TpomobOuieii B PO.

B [5] yka3ano, yTo Hambomnee 3HAYMMBIMHU
(akTropamu, onpedensonMeu crpoc Ha DT, sBIs-
to1cs ctouMocth AT M Hanuuue pa3BuToi uUH(ppa-
CTPYKTYpBI, TIO3BOJISIIOIIEH OECHpEernsITCTBEHHO SKC-
IUTyaTUpoOBaTh MAIIMHBl Ha BCEH TEPPUTOPHUH
CTpaHBbI.

Pabora [7] comepkuT mepedeHb (HaKTOpPOB,
BIUSIOMINX Ha mporecc snekrpudukanym napka AT,
Cpeay KOTOPBIX CJIEAYeT Ha3BaTh: HaJIMYUE rocyaap-
CTBEHHOM IOJJEP/KKHU, YCTOWUUBBIM CIIPOC HA JJIEK-
TPOMOOMII B KOMMEPUYECKUX MEPEBO3KaX, CO3AaHUE
nokanasHOro npousBoactsa KTM ¢ anexkTpuueckum
MIPUBOJIOM B CTpaHe, IIUPOKasi CETh 3apATHBIX CTaH-
WA, CHIDKEHHE YPOBHS BHIOPOCOB MAPHHUKOBBIX Ta-
30B U TMOBBIIIEHUE 3KOJIOTHYHOCTH, HCIIOJIb30BaHUE
aNbTEPHATHBHBIX U 0€30MaCHBIX UCTOYHUKOB DIIEK-
TPUYECKOHN SHEPTHU JUIS 3apsiTHON HHPACTPYKTYPHI
u JIp.

[IpoBeneHHbIN TUTEPATYPHBIN 0030p, Mpel-
CTaBJICHHBIX BHIIIE, a TAKXKE IPYTUX padoT, MO3BOJIHII
BBIJICJINTH HECKOJIBKO MPUYMH CTOJIb BIEYATIISIOMIEH
JIMHAMUKHU Opupocta napka AT Ha 3JIeKTpUYECKOU
TATE.

[lepBas mpuunHa, 3aKIr0O4aeTcss B Tocyaap-
CTBEHHOH MOJJIEpKKe TpakaaH. Bo MHOrux crpanax
OCYILIECTBIISIETCST CYOCHAMpOBaHHME TOKYIaTeleH,
nproOpeTaroIux 3jaeKkTpoMoomin. B crpanax EB-
ponel, Hampumep, Ppanunuu u ['epmanuu, Ha HO-
KYIKY HOBBIX M TIOJIEP>KaHHBIX aKKYMYJISITOPHBIX Ma-
IIFMH TOCYAApPCTBO BBIACNSET ACHEXKHBIE CPEJICTBA B
pasmepe He MeHee 6,0 Teic. eBpo. B Kurae cyOcumus
paBHa 4,5 ThIC. €Bpo. Brmactu bensrum yrBepaunu
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HAJIOTOBBII BBIYET HAa NMPHUOOpPETEHHE aKKyMYIATOP-
HeIX ATC B pazmepe 30% [4]. B pane rocynapcts EB-
pormet cooctBeHHNKH KTM c anexkTpudeckuM npuBo-
JIOM OCBOOOKIAIOTCS OT OILTATHI BBO3HBIX TAMOKEH-
HBIX MOLUIMH, HaJOrOBBIE CIY)XObl HAYMCIISIIOT Ha
AIIEKTPOMOOHITN HYJIEBOW TPAHCTIOPTHEII HAJIOT, a X
Mpoe3] MO IUIATHBIM aBTOJOpOTaM U MAapKOBKa B
HACEJICHHBIX IIYHKTaX OCYILECTBISIETCS O€3 OMIaThl U
ap.

B P® Takxe CymecTByeT mporpamma CTUMY-
JTUpOBaHUS cmpoca Ha 3iekTpoModunu. Cpenau
HauOoJee NEHCTBEHHBIX MEp MOIAEPKKU TIpakIaH
9TO OCBOOOXKIICHHE OT OIJIAThI AOPOKHBIX COOPOB M
TPaHCTIOPTHOTO Hajora B HEKOTOPBIX pEruoHax
ctpanbl. C 2022 3amymieHa mporpamMma cyOcuanii u
Ha NOKyIKy HOBbIX KTM oTeuecTBEeHHOr0 IpOU3BOI-
CTBa, MPHOOPETAEMBIX Yepe3 JIbIOTHBIH JTU3UHT WX B
KpeauT, B pazmepe 10 25% ot croumoctr. [59]. Bee
NePEYrCIICHHBIE MEPHI SBIAIOTCS SKOHOMUYECKUMH 1
HaIpaBieHbl HA TOJIYYeHHUE BHITOAbI KOHEYHBIM I1O-
TpeOuTeneM NpH MOKynke u sKkcrurtyatanmmd AT c
3NIEKTPUIECKUM IPHUBOIOM.

Bropas npuuuHa, cocTouT B pazpaboTke HO-
BBIX TEXHHYECKUX PELICHU U UX BHEApPEHHUE B KOH-
CTPYKLHIO 3JEKTPOMOOMIIEH, KOTOpBIE IO3BOJISIOT
YIY4IINTh IKCIUTyaTalMOHHBIE CBOMCTBA MAILIMH, CO-
KpaTUTh 3KCIUTyaTal[MOHHBIE 3aTpaThl U CAeNaTh UX
JIOCTYTHBIMH ISl TOTEHLIUANBHBIX MOKYIaTeNeH.

IlepBas pa3paboTka KacaeTcsl HOBBIX aKKy-
MyssTopHBIX Oatapeit (AKDB) Ha ocHOBE MOHOB JH-
TSI, U3rotoBiaeHHbIX no texHoioruu Cell-to-pack
TpPeThero MokojeHus. lcrmonb3oBaHMe YyKa3aHHBIX
Oarapeil B KaueCTBe UCTOYHUKOB SHEPTUU IS DJIEK-
TPUYECKOTO MPHUBOAA TTO3BOIIIIO 3HAYNTEIHHO yBE-
nuanTh 3anac xona KTM. CoBpemMeHHBIE 2IEKTPOMO-
OWIN CTIIOCOOHBI TIepEeMEIIaThCsl MOCe MOTHON 3a-
psinku Ha paccrossaue 10 1000 kM.

Bropas pa3paboTka cCOCTOMT B cO3JaHHE
MOIIHBIX W SKOHOMHUYHBIX 3JICKTPUYCCKUX MAIIIHH,
WCTIONB3YEeMBIX B MIPUBOJIE BeIymuX Koiec. B 60mib-
IIMHCTBE COBPEMEHHBIX 3JIEKTPOMOOHIIEH NCHONB3Y-
IOTCSl CHMHXPOHHBIE 3JICKTPOJBUraTeNI C MOCTOSH-
HBIMH MarHWTaMH, B COCTaBE€ KOTOPBIX MPHUCYT-
CTBYIOT PEIIKHE U PeIKO3eMeIbHbIe MaTepruansl. OHN
001aJar0T XOPOIIMMHU XapaKTepUCTHKaMH, oOecrie-
YUBasi BEICOKAH MOMEHT Ha BeAYIIUX KOJIEcax B IIH-
POKOM JIMana30He YacTOT BPAIICHHS POTOPA, a TAKKE
MOJICPKUBAIOT (YHKUHUIO PEKyINepalid SHEPTHH
IIpU TOPMOKCHUH, YTO JOMIOJIHUTCIBHO YBCIIMUNBACT
3anac xona KTM.

TpeTbd NmpuUUMHA, 3aKI0YAETCS B Pa3BUTHUH
HHPPACTPYKTYPHI IEKTPUUECKOTO TPAHCIIOPTA, M03-
Bosisirolel ucnonb3oBaTe KTM no HazHauenuro. Ha
PUCYHKE 5 MTOKa3aHbl OpraHu3aIiy, PyHKIHOHUPYIO-
npe ¥ obecrneunBaronie 3ppexTuBHOEe U Oe3omac-
HOE BBITIOJTHEHHE TPAHCIIOPTHOM pabOTHI AJIEKTPOMO-
omsimu, a Takoke TO 1 peMOHT TOJBMYKHOTO COCTaBa.

7
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Pucynok 5 — UndpacTpykTypa 3/1eKTPUYECKOr0 TPAHCIIOPTA

B pabore [7] npemiokeHa METOIMKA OICHKU
TOTOBHOCTH MH(PPACTPYKTYpPHI K pa3sutuio DT B pe-
ruoHax P®. 3apsnHble CTaHUUMU B COBOKYIIHOCTH C
CCDD sBugrorcst HanboJIee BaXKHBIMU €€ KOMIIOHEH-
Tamu. B Hacrosiee BpeMs WMEHHO HEIOCTATOYHO
pa3Butas cetb I3C orpaHUYKMBAET BO3MOKHOCTH HC-
TO0JIb30BaHUs YKe DKCIUTyaTupyeMbiX B PD anektpo-
moOuiiei. [ToaromMy Haspena ocTpast HEOOX0IUMOCTh
YKPYITHEHHSI CETH 3aPSTHBIX CTAHIINNA W YBEITHICHUS
yuciaa U3 HUX, MOJACPKUBAIOLIUX BO3MOXKHOCTH
OBICTPOH 3apAIKH.

Cornacuo «Konnenuu...» [15] k 2030 B PO
IJIAHUPYETCSI TIOCTPOUTH M BHEIPUTH B JIKCIUTyaTa-
Uuo 72 TeIC. 3apsiaHbIX craHuuid. [Ipm 3Tom mons
93C, mnomaepxuBarImuX ObICTpyro 3apsaaky OT,
nomkHa coctaBlaTh 40%. LlemeBoe 3HaUEGHHE COOT-
HOIIIEHUS YMCIIa 3apSAHBIX CTAHIIUN U 3JIEKTPOMOOH-
neit nnanupyercs kak 1:10.

B wauane 2024 r. [8,17] B8 P® ycmemHo
¢dyHKIOoHUpoBanu 6ojee 7500 3apsaHBIX CTaHIIUH,
M3 KOTOPBIX BO3MOXXKHOCTH OBICTPOU 3apsiiKH ITO-
nepxuBain okoso 1200 en. OgHako myOIUYHBIMA B
HACTOSIIEE BPEMsI SIBISIIOTCS. MEHEE ITOJIOBHHBI W3
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HUX, 9TO Tpeamnojaract 3apsanky Oartapeir KTM ot
«TOMAIITHUX» CTAHLIMM.

HoctynHocts 93C U poCT CYTOYHOM mMpo-
MYCKHOW CMOCOOHOCTH OAHOTO ITYHKTa COKPaTHT
BpEMsI 3apsIKA DJISKTPOMOOHIICH, YTO OCOOCHHO aK-
TyaJIbHO JUTA JOPOT MEXIYTOPOAHETO COOOIIEHMS.

[To MHeHuro 3KcnepToB, [17] TeMibl pa3Bu-
tus U3C B cTpaHe omepekaroT JUHAMHUKY IIPHUPOCTa
nmapka aJieKTpudeckoro tpancmopra. Cefigac B PO na
onny 93C npuUXOIUTCs TPU aKKyMYJSTOPHBIX aBTO-
moOwms. Jlns cpaHenus B Kurae, uMerolem B mapke
oomee 15 muH. 6aTapeitaprx KTM, 310 cooTHOIEHNE
0oJIbIIIe B TP pasa.

Cno>XuBIIASICSL CUTYaIlUsl HETAaTUBHO BIIMSICT
Ha MPUTOK WHBECTHUIINN B OTPACIh, TOCKOIBKY CPOKH
OKyIaeMOCTH BBOJIA HOBBIX D3C 3HAYNTEIHHO IIpe-
BBIIIAIOT pacueTHhIC 5...7 neT. DPpPEeKTUBHOCTD IKC-
TUTyaTalluy 3apAIHOW CTaHIIMM BO MHOTOM 3aBHCHUT
OT BpeMEHH, B TEYEeHHE KOTOpPOro OHa 3aHATa. B
HACTOSIINI MOMEHT 3arpy>KCeHHOCTh ITYHKTOB MO0~
HEHUs dHEpPrHel TATOBBIX OaTapel 3JeKTPUUYECKOro
TpaHcropta He mpeBbimaer 30%, 9T0 HUXKE TOYKU
peHTa0eIbHOCTH.

be3 rocynapcTBeHHON MOIIEPKKH, KOMITCH-
CHUPYIOIIEeH M3ACPKKH KOMIIAaHHH Ha pa3paboTKy,
MIPOU3BOJICTBO, CTPOHUTEIHCTBO, TEXHOJIOTUIECKOE
noacoeaunenue (TII) u BBOJ B 3KCIUTyaTaIluIO CETH
3apsAHBIX CTAHIUH, pa3BUTHE WHOPACTPYKTYPHI AJIs
OT 3amennmurcs. B OymymieM 370 MOKET OTTOIKHYTh
MOTEHIMANBHBIX Tokynatenedd KTM ot npuobpere-
HUSI DJIEKTPOMOOHIICH.

B P® npu ycranoske 23C rocynapcTBo BbI-
nensier cyocunuu B pasmepe 60% ot e€ crommoctw,
HO He O0onee 1,86 muH. py0. JIo 2022 . cyOcuaus Ha
TII 3apsAHBIX CTAaHUUNA K JIEKTPOCETSIM JOCTUraja
30%, 4TO B KOJIMYECTBEHHOM BBIPAKECHUHU COCTAB-
5110 110 900 ThIcsY pyOseit [17].

UeTepTas mpuynHa, COOCTBEHHOE TIPOU3-
BOJICTBO akkymyJaTopHbIX KTM u 3apsgHbIX cTaH-
Ui, DTO MO3BOJUT CHIEATh AJIEKTPOMOOUIN OoJee
JIOCTYITHBIMU JIJIS TpaxkaaH Poccun.

Ananmu3 peiHKa AT ¢ 3IeKTpUYECKUM IPUBO-
JoM Tokaszai, 9to B 2023 1. B PO Obuo peanmzoBaHo
14,09 teIc. mTyK [16]. JlaHHBIE TIPOJAX CBUACTEIH-
CTBYIO O HAJIMYMH CIIPOca Ha akkyMysisiTopHble KTM,
YTO CO3J[AaeT MPEANOCHUTKY K CO3IaHHI0 HOBBIX H pa3-
BUTHUIO B CTpPaHE CYIICCTBYIOIIUX MPOU3BOJICTBEH-
HBIX MOIIHOCTEH 10 Pa3pabOTKe U BBITYCKY KOOI -
YECKH YUCTHIX aBTOMOOWIIEH. DTO MO3BOJIUT YMEHbB-
ITUTh UX CTOUMOCTH U JTaCT BO3MOXKHOCTE IpHoOpe-
cta AT Gosee mUpoKOMy KpyTy rpaxkan. B HacTos-
niee BpeMs IMEHHO LIeHa AJIEKTPOKapOB MHOTHX I1O-
TEHLUAJIBHBIX BIIAJIEIbIEB OCTAHABIUBAECT OT UX MO-
KyIKd. YCKOpPEHHE TEeMIIOB TPOH3BOJICTBA OTEYe-
CTBEHHBIX 3JICKTPOMOOMIIEH HHTCHCU(DULIUPYET Tie-
peocHamienue napka KTM u BHeceT BeCOMBIN BKIJIaJ
B JICKOPOAHM3AITNIO SKOHOMHKH PO.

[Iaras mpuumHa, 1UISI 00CCIICUCHHUST YCTOWIH-
BOTO U ITMHAMUYHOTO Pa3BUTHS CETH 3apATHBIX CTaH-
UH OJDKHA YCHeImHO (DYHKIMOHUPOBATh CHCTEMa
CHAOKEHUS JICKTPUUYCCKON DHEPTHEH.

OO0mas ycTaHOBIIEHHAsT MOITHOCTH JIJIEKTPO-
crannuii Equnoit sHeprernueckoit cucremsl (EDC)
P® na mavano 2024 r. cocrasisuia 248164,88 MBrT.
B 2023 roxy snexrpocrantu EQC Poccun ocymie-
crBuin reHepanuio 1134,0 mupa. kBtu. IIpu sTom
notpebienue cocraBmwio 1121,6 mupa. kBru [12].
[TomoxUTeNBHBIN SHEPTETUUECK U OaaHC B pa3Mepe
12,4 Mipa. KBT9 co31aeT IpeIITOCHIIKH IS €T0 DKC-
MopTa B 3apyOexHbIC CTPaHbI M YBEIIMUYCHUS TOTPEO-
JICHUSI JJICKTPUYECKOW SHEPrUM Ha BHYTPCHHEM
pbiake. IToaToMy pa3BUTHE CETH 3apsAHBIX CTAHLUUN
U1l akkymyJsTopHbIx KTM 1 noacoeInHseMbIX Ti-
OpunoB OyIeT CTUMYJIMPOBATH CIIPOC HA JICKTpUYEC-
CKYIO DHEPIHIO, B YeM JOJDKHBI OBITH 3aWHTEPECcO-
BaHBI peCypcocHa0XaroIye OpraHnu3alny.

VYposens skonornuHocty KTM ¢ anekrpude-
CKUM TPHUBOJIOM BO MHOIOM OYyIET 3aBHUCETh U OT
CTPYKTYPbl TEHEpaIlluh DJIEKTPUYECKON JHEPrHd B
ctpane. J[Be Tpetu reHepupyronmx mourHocTen EQC
Poccun mpuxomuTcs Ha TEIUIOBBIE AJIEKTPOCTAHIIHH,
KOTOpBIE BHOCAT OTPE/IeNICHHBIN BKJIA B 00pa30BaHMe
MAPHUKOBBIX Ta30B, IOCKOIBKY UCTIONB3YIOT YIIepO-
ueie Buabl TormBa [12]. C pasButuem mapka OT
HEOOXOJMMO YBEIMUYCHHUE JOIH DKOJOTUYCCKH YH-
CTBIX UCTOYHHUKOB 3JIEKTPHUECKON JHEPTHUHU B CTPYK-
Type reHepaunn EDC PO. Do sBnsieTcst 00s13aTenb-
HBIM yCIIOBUEM CHIDKCHUS YTJIEPOJIHOIO CIIeNa U Jie-
KapOOHHU3aIIMU SKOHOMUKHK Poccuu 11 JOKHO TIpouC-
XOJIUTh OJHOBPEMEHHO C YBEIMUYEHHEM IapKa dJIeK-
TPOMOOUJICH M PACIIUPEHUEM CETU 3apsIHBIX CTaH-
LU,

Pe3ynbTaThl HCC/IETOBAHUS H HX

o0cyxneHue.

s panlMOHANBHOTO pEIICHHs 3a7add 10
ONPENETCHUIO0 KOJUUYEeCTBEHHOro coctaBa D3C ceTu
HE00X0JMMO 3HATh JIMHAMUKY npupocTa rnapka AT ¢
JIEKTPUUECKUM TMPUBOJOM B IiejoM 1o Poccum, a
TaKk)Ke B pErHMOHAX CTpaHbl. [ onpenenenus nquHa-
MUKW W3MEHEHUS YhClia aBTOMOOWIIEH, MOIKITIoYae-
MBIX K 3apsSIHBIM CTaHIMSM, I1€JIeCO00pa3HO BOC-
MOJIb30BAaThCSl METOAMKOMN, mpemtoxkenHoil B [3].
[IporHo3Has olleHKa BBIMIOJHEHA B TOPHU30HTE 0
2030 r. B pamkax HaCTOSIIIIET0 UCCIICTOBAHUS BBITIOJ-
HEH BBIOOP MCXOJHBIX JAHHBIX JJISi OCYILECTBICHUS
pacdera, KOTOpbIe TToKa3aHbl B Tabiwuie 1.

OcymecTBIIeH pacdeT HACBHIIIIEHHOCTH Hacelle-
Hust PO ATC xareropun M1 u akKyMyJIsiTOPHBIMU
KTM 3a yka3aHHBIH BBIIIE BPEMEHHOW Mepuoj (CM.
Tabmumy 2).
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Tabnuna 1 — McxoaHbie TaHHBIE 1JI OCYIIECTBIEHAS MPOTHO3HOW OIIeHKH JMHAMAKH YPOBHS ABTOMOOHIN3AIAN
HacejeHus1 P® 3j1eKTpuyecKMM TPaHCIIOPTOM

Ton | 5917 2018 2019 2020 2021 2022 2023
ITapameTtp
Hacenenue P, Toic.uen. | 1468044 | 146880,4 | 146780,7 | 1467485 | 1461710 | 146713,7 | 1464474
YposeHh  aBTOMOOMIE- | gap 309,1 315,4 321 327,6 326,9 327
3anuu, ci.en./1000 xurt.
ducno  omexTpoMo-0m- | g9, 3600 6300 9400 16500 21700 39060
JIeH, CIL.EI.
HaCLIIlIeHHOCTI) DJICK-
TPOMOBHIIAMH, 0,0063 0,0245 0,0429 0,0641 0,1129 0,1479 0,2667
cr.en./1000 xut.

Tabnuma 2 — Pe3yabTaThl onpeiejieHus1 YPOBHS HachlleHHOCTH HacejeHuss P@® KTM kareropun M1 u 3JjieKTpo-
MOOMJISIMH 32 TeKYIIHii U NpeJIecTBYIOLIMI eMy NepHO/bI

HachimeHHOCTS TpHpocT Hachi- Haceimennocts IIpupocT HachILEH-
KTM xareropun | sHoctu KTM karero-
Togsr, Ti Bpewms, i KTM xareropun HICHROCTH aBTO= | 1y ¢ aieKkTponpu- | puu M1 c anextpo-
’ ’ M1 n;, MOOMIIIMU, BoZOM i, IpHBOTOM,
cr.en./1000 >xur. Anj cr.e/1000 ur. Ani
2019 0 3154 0 0,0429 0
2020 1 321 5,6 0,0641 0,0212
2021 2 327,6 6,6 0,1129 0,0488
2022 3 326,9 -0,7 0,1479 0,035
2023 4=m 327 0,1 0,2667 0,1188

YcTraHoBNeHHE ITUHAMUKNA W3MEHEHHS HACHI-
HIeHHOCTH HaceneHust AT OT BpEMEHH - | BBITIOJHSIOT
C TIOMOUIBIO MAaTEeMAaTHYECKUX BBIYHUCICHUM, UCTIOINb-
3ys BeIpakeHue [3]

NmaxMm
= - = (D
Ny, + (nmax - nm)e[ qNmax(i-m)]
rae Nmax, Mm — OpeAeTIbHOE U (aKTHIECKOE Ha
TEKYILHH i-i TOJ 3HAYEHMS HACBIIICHHOCTH Hacele-
Hus Poccun KTM kareropuu M1, B ToM uncie, ume-
IOIIUX JIEKTPUUECKUi TpuBo, ci.ea./1000 kurT.;
M — uHIeKC (HOMep) TeKYIIEero roja;

n;

g — k03¢ UIUCHT, TTO3BOJSIFOIINAN OLEHUTH
HWHTCHCUBHOCTh M3MCHCHUA YPOBHA aBTOMO6I/IJII/I3a-
1uu oOmiecTea P®, u onpenenseMslil ¢ UCIOIb30Ba-
HUEM CIICAYIONICH pacuyeTHON (POopMyJIbI

m 2 m

i=1(Anini ) — Nax Di=q (An;ny) )
2 m 2 m 3 m 4’

Nimax Zi=1 ny — anax 2i=1 ni + Zi:l n;
Nj — 3HaYEHUE HACBIIICHHOCTH B I-M roJy;
An; — npupocT HacskieHHocTH ot (i — 1)-ro

10 i-ro roxa, T.€.
An; =n; —n;_g. 3)
I'padux mporHosa ypoBHS aBTOMOOMIM3ALUU
Hacenenusi PO ATC kareropun M1 mokasan Ha pu-
CYHKE 6

q=-

rie

345
. 340

| 338,56
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¥ 335

335,71
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240,06 | 3FT
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Pucynox 6 — [Iporno3 HacbIneHHOCTH HacejeHus: P® apromodmisimu kateropuu M1 ¢ TpaauIIMOHHBIMY TEILIO-
BBLIMH JIBHTaTeJIIMH
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AHaJOTHYHBIM 00pa30M OCYIIECTBIICH pac-
YyeT JUHAMHMKH W3MEHEHHUS HACBHIIIEHHOCTH Hacee-
Hust PO osnexkrpomobwisimu. [paduk  mpornosa

3.5

YPOBHSI HACBIIIEHHOCTU HaceleHus PD akkymyssi-
topHbIMH KTM ¢ anexkTponpuBoIoM MOKa3aH Ha pH-
CyHKe 7.

3

1
3,0964

2,5

2

2,3304/(/

1,.|6993 /

1,5

1

1,2082 //
e

0,8426 |

0,2667

, anekTpomobuneir/ 1000 KmT.

0,5

_y—"

~0,0429  0,1129

—
0 4—=t o 0,141;9 - 0,3945 |

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2025 2030

0,5794

[on

Pucynox 7 — IIporno3 HacbineHHOCTH HacejaeHus: P@ akkymyasTopapiMd KTM kateropun M1 ¢ aekTpuye-
CKHM NPHBOAOM

Tabauua 3 — Pe3yabTaTsl nporuno3upoanns napka ATC u anekrpomoduiieii B P@®

Ton | 9024 2025 2026 2027 2028 2029 2030
[TapameTtp
i?ge‘gme PO, 1467403 | 1470338 | 147327.9 | 1476225 | 1479178 | 1482136 | 148510,03
YpoBeHb aBTOMOOH-
mmsarmm, cmen/1000 | 329,64 331,95 333,96 335,71 337,24 338,56 339,71
KUT.
Hucno aBTOMOGUNCH B | paa79 4 | 488078 | 492016 | 495583 | 498837 50179,2 | 50450,34
napKe, TBIC.CH.
HaCBIH.[eHHOCTL SJICK-
TPOMOBHITAMH, 0,3945 0,5794 0,8426 1,2082 1,6993 2,3304 3,0064
cr.exn./1000 xur.
Hucro daexTpomModH- | 57 gq 85,02 123,64 177,29 249,36 341,96 454,37
JICH, TBIC.CI.
Hona  snextpomodu- | 15 0,17 0,25 0,36 05 0,68 0,9
nielt B mapke, %

IlonyyeHHble B pe3yJlibTaTe€ MPOTrHO3UPOBA-
HUS 3HAYCHHS Yrcia akkyMysaTopHerx KTM, mpuxo-
msquxces Ha 1000 sxuteneit B PO, cBUmeTenbCTBYET O
TOM, YTO TAapK JaHHBIX TPAHCIIOPTHBIX CPEICTB K
2030 r. Bo3pacTeT MHOT'OKPATHO.

B tabmuie 3 npeacTaBieHsl JaHHEIE KOJIAYE-
CTBEHHOTO M3MEHEHUS YKCIIa DJIEKTPOMOOUIIEH, pac-
CUHTAHHBIC C YUETOM YCTAaHOBIICHHOW JUHAMHKHU H3-
MEHEHHS HachlmeHHOCTH HaceneHus PD AT c siek-
TPUYECKUM MPUBOJIOM H KO3 (UIMEHTA eCTECTBEH-
HOI'0 IIPUPOCTa HACEIICHUS, KOTOPBIM IO OIICHKE 3a
nocaegaee aecsruiaerne, coctasm — 0,002,

3akiouenne

3ameHa temnoBeIX Asurarencii AT, ucmois-
3yeMbIX B KadecTBe cuioBoro arperata B KTM, Ha
SJEKTPUYECKUI MPUBOJA MO3BOJIUT COKPATUTH Bajo-
BbI€ BBIOPOCHI OTPa0OTABIIMX ra30B, 3arPSI3HIONINX
atMocepy OKCHIAMH YIJIepoja, a30Ta U HECTOpeB-

MMM YTJIEBOAOPOJaMH, a, CJIEOBATEIbHO, MPHUBE-
JIeT K YMEHBIIIEHHUIO BIUSHUS TPAHCIIOPTa Ha IKOJIO-
TUIO 3EMIIH.

HccnenoBanne AUHAMUKH MPOAAXK DIIEKTPO-
MOOMIIEll y Hac B CTpaHe M 3a pyOEKOM BBISBUI
YCTOWYMBBIN TPEHJ| Ha SJCKTPUPHUKALNIO aBTOMO-
OWJILHOTO TapKa. YUUThIBas TO, 4TO B PD exeroaHo
yrcio KTM Ha anektpuueckoi Tsre Bo3pacTaer 00-
Jiee 4eM B Tpu pasa, k 2030 r ux obmiee KOITUIECTBO,
COIVIACHO TIPOBEJCHHOM B paldoTe NPOTrHO3HOM
oLieHKe, cocTtaBut Ooiiee 450 ThIC. CII. €11., a UX IO
B mapke Oynet pasna - 0,9%.

K ocHOBHBIM (dakTopam, CIEp)KHUBAIOLIIM
mporiecc 3IeKTpruprUKanuyu aBTOMOOMIBHOTO TTapKa B
P®, cnenyer oTHECTH BBICOKYIO HAdajbHYIO CTOM-
MOCTb 3JIEKTPOMOOMIIEH, a TaK)Ke OTCYTCTBUE Pa3BH-
TOW CETH 3apsiIHBIX CTAaHLMH, MO3BOJSIOIIEH Oe3
OTpaHMYEHUH IIJIAHUPOBATH MOE3/IKH Ha JITUTENbHBIC
PacCTOSIHUSA 110 BCEH CTpaHe.
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Pacmmpenue mapka 3JeKTpHYECKOTO TpaHC-
MopTa JOHKHO MIPOUCXOIUTE C OJJHOBPEMEHHEIM yBE-
JIUYECHUEM JIOJTU SKOJOTUYECKU YUCTHIX UCTOYHUKOB
ANIEKTPUYECKON HSHEPIUH B CTPYKTYpe TEHEpaIuu
EDC PO 3a cyeT pa3BUTHS THAPO — M ATOMHOM 3JIEK-
TPOSHEPTETHKH M UCTIONB30BaHUS HETPATUIIMOHHBIX
1 BO300HOBJIIEMBIX UCTOYHHKOB. DTO SABJISCTCS 00sI-
3aTeNbHBIM YCIIOBUEM CHIXKCHUS YTIIEPOIHOTO Ciena
U JickapOOHU3aIuu 3KOHOMUKH Poccuu.
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METO/JbI OHEHKH 3KOJIOTUYECKHX PUCKOB
INTPUPOJOOXPAHHOTI'O ITIPOEKTA

/1. 10. UrnaToBal

Canxm-Ilemepbypeckuii 20cy0apcmeeHtbiti IKOHOMUUECKUL YHU8epcumen,
Poccus, 191023, Cauxkm-Ilemepbype, na6. Kanana I puboeoosa, 0. 30-32 rumep A

B crarse mpescTaBieH aHaIU3 METOJOB OLIEHKH 3KOJOIMYECKHX PHCKOB NMPUPOJIOOXPAHHBIX IPOEKTOB, BbIJE-
JICHBI MX JIOCTOMHCTBA U HEJJOCTATKH, TAKXKE aBTOPOM, TIPH MOMOIIH «Criupaiiim («po3bD») PUCKOB M METO/a SKCIEPTHBIX
OLICHOK IIPOBE/ICH aHAJIN3 BEPOSITHOCTH HACTYIUICHHSI COOBITHH NPH peau3aliiy MpoekTa — TeXHOIOTHUeCKHH KOMILIEKC.
Kniouegvie cnosa: 0TX0AbI, METOIBI OLICHKH PUCKOB, IPOEKTHBIC PUCKH, «CIHPATB) («P03a») PUCKOB, KDUTEPUH

OLECHKH, SKOJIOTUIECKNE PUCKH

ENVIRONMENTAL RISK ASSESSMENT METHODS FOR ENVIRONMENTAL
PROJECTS: TRENDS, TENDENCIES AND PERSPECTIVES

D.Y. Ignatova
Saint-Petersburg state university of economics,

191023, Russia, St. Petersburg, Griboedov canal emb., 30-32.

The article presents an analysis of methods for assessing environmental risks of environmental projects, high-

lights their advantages and disadvantages, and the author, using the "Spiral” ("rose™) of risks and the method of expert
assessments, analyzes the probability of events during the implementation of the project — a technological complex.

Keywords: waste, risk assessment methods, project risks, “spiral” (“rose”) of risks, assessment criteria, environ-

mental risks

CymecTByeT MHOT'O METOJHMK OIIEHKH PHC-
KOB, KOTOPBIE MOT'YT IIPUMEHSATHCS B 3aBUCHIMOCTH OT
crieruKy MpoeKTa, B OCHOBHOM OHH Pa3/IeICHbI Ha
JBE OOJBIINE TPYIIBI — 3TO KOJIMYECTBEHHBIC U Ka-
yecTBeHHbIe. KonmmuecTBeHHbIE METOIbI Oa3UPYIOTCSI
Ha UCIIOJIb30BaHUHM MaTeMaTHYECKUX MOJIeIe 1 cTa-
TUCTUYECKUX METOJIaX, MPHU 3TOM IO3BOJISSA TONTY-
yuTh OoJiee TOYHBIN pe3ynbTar. KadecTBeHHBIE Me-
TOJIBI OLIEHKH AKOJIOTHYECKUX PUCKOB IPECTABIISIOT
c000if MHCTPYMEHTBI, OCHOBAaHHbBIE Ha JKCIIEPTHBIX
OlLICHKaxX M aHanmu3e naHHbiX. [2] K HUM oTHOCSTCS
METO/] IKCIIEPTHBIX OLEHOK, METOJI CIICHApUEB, MO3-
rosoro mrypma, metox Jensdu. [5]

Bonee mompoOHO paccMOTpHM HEKOTOPBIE
METO/IbI OLEHKH PUCKOB MPHPOJOOXPAHHBIX MPOEK-
TOB B Tabimmue 1 u Tabnure 2.

B Tabmuue 2 npencraBiieHbl JOCTOMHCTBA U
HEJIOCTATKH MCCIIEAYEMBIX METOJIOB OIIEHKH PHUCKOB.
Haunbonee 3 pexTHBHBIMU M3 HUX MOXXHO CUHTATH!
meton [enbdu, «cnmpanb» («po3ay») PUCKOB IMPO-
ekta, Merog BOCR u MeTop crieHapues.

[IpoBenem OlLIEHKY PUCKOB OJHUM W3 TIpE]-
CTaBJICHHBIX MeTOJI0B. /1y rpadhudeckoro mpeacras-
JICHUsI BEPOSITHOCTY HACTYIUICHHSI COOBITHI UCTIOINb-
3yeM «Crmpanby («po3y») puckoB. st 3Toro MeTo-
JIOM 3KCHEPTHHIX OLICHOK IOCYHUTAEM BEPOSTHOCTD

EDN LBGPQD

HACTYIJICHUS COOBITHH, TOCIEINCTBUS, YPOBCHb
pHCKa U COCTaBUM KPHUTEPHH OLIEHKU IOKa3aTelei
(Tabm.3).

Kputepun oneHku npeacTaBieHsl 1Mo 5 6anb-
HOMH LIKaJIe:

- IIKaja BEPOSTHOCTH HACTYIUICHUS pPHCKa
CTPOMJIACh UCXOS U3 TOTO, UTO 3a | IPUHATO MaJio-
BEPOSITHOE HACTYIUICHUE COOBITHUS, 5 — OUeHb BEPOST-
HOE HACTYIUIEHUE PHCKA;

- IIKaja TIOCJIEACTBUSl HACTYIUICHUS PHCKa
CTPOMJIACh UCXOJS U3 TOTO, YTO 3a | — IPUHATHI He-
3HAYUTEJIbHBIC OCIIEICTBHS, a 3a 5 — KaTtacTpouye-
CKHe.

- YPOBEHb PUCKA, PACCUUTHIBACTCA KaK MPOM3-
BEJICHHUE «BEPOSITHOCTID) M KIIOCIIEICTBUS.

Ha pucynke 1 npeacraneHa rpaduiecku Be-
POSITHOCTD HACTYIUICHHs COOBITHHA. B manHOM ciy-
Yyae pUCKH, PACIIONIOKEHHBIE OJIMKE K LIEHTPY JIETIECT-
KOBOH JarpaMMbl, UMEIOT MEHBIINH YPOBEHb PUCKa,
YeM PUCKH Jajblie OT LEeHTPA.

CornacHO TPOBENEHHOMY HCCJEI0BaHHIO,
9KOJIOTHUYECKHE PHUCKH MPUPOIAOOXPAHHOTO MPOEKTa
MMEIOT HU3KYIO M CPEIHIOI0 BEPOSTHOCTH HACTYILIE-
HUSl COOBITHH, OJJHAKO MMEHHO OHHU MPEACTaBISIOT
HauOONBIIYIO0 YyTPO3Y AJISl OKPY’KAIOLIEH Cpelibl.

YUznamosa Japvs IOpvesua — acnupanm, accucmenm xagedpwvr Meneosxcmenma u unnoeayuii, men.: +7-981-836-04-

93, e-mail: ignatova.d@unecon.ru.
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Tabmumma 1 — MeToabl OlleHKH MPOEKTHBIX PUCKOB

HasBanue Mmeroaa
OIIEHKHU PHUCKOB

Onucanne MeETOoaa

Meron [enbdu

CyTp JaHHOTO METOJIa 3aKJIF0YaeTCsl B MPOBEJICHUN HKCIIEPTHOM OLEHKH KBAJIU(QHUIIUPOBAH-
HBIMH CIIEIMATUCTAMH HUCCIIeTyeMOil 00IacTH BEPOSTHOCTH HACTYILICHUSI PUCKOB, HX HMJICH-
TUQUKAIIH U aHAJIHA3A.

OKCHEepTHBIN aHAIN3 PUCKOB MPOEKTA, BKIOYAET UICHTU(DHUKALUIO PUCKOB, UX PAH)XXUPOBa-
HHE M KaueCTBEHHYIO OLeHKY. Mertox Jlenb(hu COCTOUT U3 HECKOJBKHX ATAIOB: ONPOC, MH-
TEPBBIO M MO3TOBOW MITYpM MEXIYy dKCHepTaMH 00JacTH, a pe3yiabTaThl 00padaThIBAIOTCS
CTaTHCTUYECKUMH METOIaMU.

AHanu3 4yBCTBH-
TETBHOCTHU OTHEIh-
HBIX (DaKTOPOB MpPO-

ekta [3;7]

JlaHHBIN METOM UCTIONB3YETCs AN KOMMYECTBEHHOIO aHaIM3a OLIEHKU TapaMeTpOB OKa3bIBa-
IOLIUX MaKCUMaJIbHOE BO3JIEHCTBUE HAa MPOEKT, a TAK)Ke YPOBHS ero ycrounocTu. Pacuer
pe3ynbpTaTa aHajau3a CTPOUTCS MCXOS U3 YCTAHOBIJICHHOTO IHANa30Ha BO3MOXKHBIX H3MEHE-
HU 3HAYSHUH YyBCTBUTENIBHBIX K pUCKaM (akTopoB. [yist nccnenoBanus GopMupyeTcs 1moJi-
HBII epeyeHb (PaKTOPOB, KOTOPbIE OyIyT aHAIN3UPOBATHCS. 3aTEM IIPOXOIUT KOPPEISLIUOH-
HOE CPaBHEHNE BO3MOJKHBIX PE3YNIBTATOB BHIOPAHHOTO (DaKTOPA IIPH Pa3HBIX YPOBHIX OTKIIO-
HEHHUS JaHHOTO (paKTOpa M HEM3MEHHOCTH OCTaJIbHBIX MOKazaTeneld. PakTopamu MoiBEpKEH-
HBIMU U3MEHEHHUSAM MOT'YT OBITh LileHa MPOIYKINHU, U3IEeP>KKH, HHBECTUIIMOHHBIE 3aTpaThl Ha
MIPOEKT, YUCTHIH AUCKOHTHPOBAHHBIN TOXOM H T.JI.

«Crimpaiby («po3a»)
puckoB npoekTa [10]

JlaHHBI WHCTPYMEHT HCIIONB3YETCS UL OIICHKH BIUSHHS OTACIBHBIX (DAKTOPOB Ha KITFOUE-
BbI€ [TOKA3aTeIH MIPOeKTa. SIBNseTCsS JONOIHUTEIBHBIM HHCTPYMEHTOM, IIPU HCIIOJIb30BaHUN
METOJ[a IKCHEPTHBIX OLIEHOK.

«Crimpansy («po3ay») PUCKOB MPOSKTOB MPOBOAUTCS KaK ISl OIICHKH PUCKOB Ha pa3HBIX dTa-
Iax peajn3anny MPoeKTa, TaK M IS ONpeaeNICHIsI YyBCTBUTEIHLHOCTH K PUCKAaM BHIOpAaHHBIX
¢axtopoB. s mpoBeseHNs aHanIM3a BBIOMPAIOTCS KIIIOYEBBIE MOKa3aTEH, YyBCTBHUTEINb-
HOCTB KOTOPBIX K PHCKaM HEOOXOIUMO OTIPEISIIUTh, & TAK)KE BRIACIIOTCA (PaKTOPHI PHCKa U
YCTaHABJIMBACTCS IHMAIla30H BO3MOXHBIX M3MEHeHMA. Ha oCHOBaHWM BBIOpAaHHBIX JaHHBIX
CTPOHTCS «CHHUPAIIBY («P0O3ay») MPOEKTa, T KaX/IbIH YIol «CIUPAII SBIACTCS KU3HEHHBIM
3TaNoM MPOEKTa, a PACCTOSIHUE OT IIEHTPa YPOBHEM KPUTHYHOCTH PHUCKA.

Merton crieHapueB

JIaHHBII METOJT NCTIONB3YETCS IS OLIEHKU BapHAaHTOB Oy IyIIEro pa3BUTHS HHBECTUITMOHHBIX
MPOEKTOB UCXOI N3 MHOYKECTBA AIbTEPHATUBHBIX CLICHAPUEB, YYUTHIBAIOIINX BIUSHUAEC PUC-
KOB Ha MPOCKT. METO/| CIICHAPHUEB CTPOUTCS MCXOMAS M3 UACHTH(DUKAIIMN KIFOUEBhIX (HaKTO-
POB, IMEIOINX HAaUOOJIBIIIEE BIMSHUC HA IPOCKT, IOCTPOCHUS TS KaXKJOTO M3 HUX HECKOJIb-
KHUX aJbTEpHATUBHBIX CLEHAPHUEB U MPOBEICHUM aHAJIM3a PUCKOB Ul KaX10ro u3 Hux. [lpu
MPOBEJCHUH aHAJIN3a PUCKOB B KaXIOM U3 CLIEHAPUEB OIIEHUBAETCS BEPOATHOCTh UX HACTYI-
JIGHUSI U YPOBEHb BO3MOKHOT'O BIIUSHMUS.

Metox BOCR
[1]

JlaHHBII METOJT HCHOJIB3YETCs ISl KOMIUICKCHOH OLIEHKH PUCKOB M IPYTUX (DAaKTOPOB, BIHS-
omux Ha 3()(PEKTHBHOCTH peallM3alnuyl MPOEKTa B YCIOBUSAX HEOINpeaeneHHocTu. B ocHoBe
MeTOIa 3aJI0’KEHbI KPUTEPHH: IPEUMYIIECTBa, BOZMOKHOCTH, 3aTpaThl U pUcKH. s mpose-
JICHUSI aHaM3a He00X0IMMO c(hOpMHPOBATH ITepedeHb (PAKTOPOB OLIEHKH ISl KXKI0H U3 Ka-
teropu BOCR. 3atem popMupyroTcs crieHapuu BO3MOYKHBIX COOBITHH ¢ y4eToM (pakTopoB
HEOIIPEICIEHHOCTH U YCTAHOBJIEHHEM MHOTOKPUTEPHAIHLHON OLIEHKH KaKIOMY MIPOEKTHOMY
pEIIeHHIO B paMKax BceX clieHapueB. VICTIoIbp3yeMBIM B METO/1€ KPUTEPHSIM YCTaHABIHBAETCS
BECOBOH KO3((GHUIMEHT, OTPaKAIONINH €ro BAXXHOCTh B JIOCTIPKEHNH LIEJIeH POeKTa, U Mpo-
BOJIUTCS pacdeT MHTErpalbHOI OLEHKH Ka)XJO0ro BapuaHTta coObITHi. Mcxoas u3 momydeH-
HBIX Pe3yJIbTaTOB, IPHOPUTETHBIM OyIeT CUMUTATHCS BapHUAaHT, MPH KOTOPOM COOTHOIIECHHUE
BBITOZIBI K 3aTparam OyaeT HauOOJbIIHM.

WNmMuranmonHoe Mo-
JenupoBanHue [6]

B ocnose METOAa JICKUT MHOT'OKPATHOC MOJACIMPOBAHNUE CIIECHAPUEB C PAa3HBIMU YHCJIOBBIMHA
SHAYCHUAMU JJIA MOJYYCHUS BO3MOXXHBIX UCXOJIO0B pe€ain3aliii HHBCCTUIIMOHHOI'O ITPOCKTA,
a TaK)XXE BEPOATHOCTHU HACTYIJICHUA TEX WJIM UHBIX CO6BITI/Iﬁ, CBA3aHHBIX C HECONPECACICHHO-
CThIO.

TEXHUKO-TEXHOJIOTUYECKHE ITPOBJIEMbI CEPBUCA N23(69) 2024

61



/. 0. Hcnamoesa

Tabnuma 2 — ,)_IOCTOI/IHCTBa N HEIOCTATKH METO/10B OLICHKU PUCKOB

Ha3Banue metoaa
OIICHKH PUCKOB

JlocTonHcTBa

HenocraTku

Meron Jenbdu

- y4er creluduKy MpoeKTa, SKCIepTaMu JaH-
HOW 00NacTH, CHOCOOHBIX ONpENCTHTH BO3-
MOXHBIE PUCKH KOHKPETHOTO MPOEKTa M MpO-
BECTH MX aHAJIHU3;

- KOMIUICKCHAsI OI[CHKH PHUCKOB;

- TaHHBIH METOJI MOKET OBITh aTAaNITUPOBAH O]
0COOCHHOCTH 3KOJOTHMYECKOTO MPOEKTa U Me-
HSIOIIHECS YCIIOBHS €r0 PealIn3aIli.

- HOCHUT CyOBCKTHBHBIH XapakTep;

- SBJIICTCS] MHOTOJTAIIHBIM IIPOLIECCOM, Tpe-
OyrommM OOJBIINX BPEMEHHBIX 3aTpaT U pe-
CYpCOB;

-pe3ysibTaT OLEHKH PHCKOB OCHOBBIBAETCS
Ha KOHCEHCYCE MEXAY NPeUI0KEHHBIMH Ba-
pHAaHTaMU KCIEPTOB;

- OTCYTCTBYET BO3MOXXHOCTH OIIPEAEICHHS
CTENCHU BIIUSIHUSI PUCKOB Ha yMEHBIICHUE
WIN yBEJIWYEHHE MPUOBLTH IIPOEKTa B KOJIH-
YECTBEHHOM BBIPOKCHUH, €TI0 BBIPYYKH H
00BEMOB peajn3aliy IPOAYKIHH.

AHanu3 4yBCTBH-
TEJIBHOCTH OTAEIb-
HBIX (haKTOPOB MPO-

ekrta [5;9]

- OmpenerseT CTeNeHb BIMSHHSA (aKTOPOB Ha
3((eKTHBHOCTP MPOCKTA;

- IIO3BOJIACT MIPOAHATN3NPOBATE IETAILHO BO3-
MOXXHBIE HW3MEHEHHS KaXAOro BBIOPaHHOTO
(hakTopa;

- O3BOJIACT HAa OCHOBE MOJyYEHHBIX Pe3yibTa-
TOB 3QJI0KHTH B IUIAH peau3alny MPOeKTa Me-
ponpuAaTUd, HaNOpaBJICHHBIE Ha IMOBBINICHUC
ycTOﬁ‘IHBOCTH IMPOCKTAa U CHUXKCHUSA BEPOATHO-
CTH HACTYIUICHUA PUCKOB.

- HOCHUT M30JIMPOBAHHBIN XapaKTep UCCIIEAy-
eMBIX ()aKTOPOB, HE TIO3BOJISI IIPOBECTH
OIIEHKY WX B3aMMOCBS3U IIPH OTHOBPEMEH-
HOM W3MEHCHHUU HECKOJIBKHUX (PaKTOPOB;

- B IaHHOH METOMKE aHAIU3 OICHKH OTKJIO-
HEHUsSl BBIOpAaHHBIX (DAaKTOPOB BO3MOXKEH
TOJIBKO HpI/I HCU3MCHHOCTHU OCTAJIBHBIX I10-
KazaTeleit;

- TOYHOCTH MPOBEICHHOTO aHAJN3a 3aBUCUT
OT BHIOPaHHOTO JTMara3oHa U3MEHEeHUH (ax-
TOpa PUCKOB, KOTOPBIN YaCTO HOCHT CYObEK-
TUBHBIN XapakTep;

- mpu (QOpPMHUPOBAHHH KOIUICCTBECHHOTO
aHaJM3a METOJ HEe YUUTHIBACT KaueCTBEHHBIC
MOKa3aTeu.

«Crniupainby
(«po3ay) pHUCKOB
MPOEKTa

[8]

- 33 CYET WITIOCTPUPOBAHHS JIETKO IPON3BECTH
PaHXMPOBAHUE PUCKOB Ha Pa3HBIX JTAINaX KH3-
HEHHOT'O LIUKJIA TIPOEKTa;

- MO3BOJISIET OLICHUTh PUCKOBAHHOCTH OT/CIIb-
HBIX (paKTOPOB MpPOEKTa MO Mepe ero peanusa-
[1H, & TAK)KE CPAaBHUBATh YPOBEHb aHAIU3UPY-
€MBIX PUCKOB Ha pa3HbIX 3Tanax XU3HEHHOTO
IIMKJIa IPOEKTA.

- HE YYMTHIBAETCS B3aUMOCBS3b PUCKOB, 1103-
BOJISIET aHAJTU3UPOBATh KaXKABIH (akTop OT-
JIeNIBHO ApYT OT ApYra;

- HOCUT CYOBEKTHUBHBII XapakTep;

- SIBJIAETCS YIPOILUEHHOM MOJEIBIO OLECHKU
PHUCKOB U MOKET HE yYUTHIBATh BCE HEOOXO-
JIUMBIE MapaMeTpbl I MOIY4YEHHs] TOUYHOU
OLICHKH.

Merton crieHapueB

- MO3BOJISACT MpPH aHAJIU3C YYUTBIBATH BJIUSIHUC
MHOYKECTBA PHCKOB Ha MPOCKT, YCTAHOBHUTH UX
B3aMMOCBSI3b;

- IOJXOJUT JUTS TONTOCPOYHBIX M KPYITHOMAC-
IITa0HBIX TPOEKTOB;

- IaHHBIH METOJ MO3BOJISIET BEIABUTH (DAaKTOPHI
NpoeKTa HauboJjee YA3BUMbIC JJIsI PUCKOB, a
Tak)Ke TPOBECTH OIIEHKY PE3YJILTATOB MPH Pa3-
JIMYHBIX BapHaHTaX COOBITHI B yCIOBUAX TEKY-
1iel HeoNnpe1eIEHHOCTH.

- CyOBEKTHBHOCTh IPOBEICHHOTO HCCIEI0-
BaHMA, TaK KaK BHIOOp (akTOpOB AJIsI aHa-
JIM3a CTPOMTCS HCXOAS M3 OKCIEPTHOH
OLICHKH;

- TAHHBII METOJ HE YYUTHIBAET BIIMSIHUE He-
MIpeACKa3yeMbIX (PaKTOPOB HA pEaTH3aLHIO
MHBECTUIIHOHHOTO ITPOEKTA.

Metonz BOCR

- BO3MOXXHO MNPUMEHCHUE METOAA MJISI OLICHKU
PHCKOB B YCIOBHUSIX HEOIPEAETICHHOCTH;

- MHOTOKpHTEpaJbHasl OLIEHKA, MCIIOJIb3yeMast
B METOZE, II03BOJISIET OTCIEIUTh Hauboiee
Ba)XKHbIE KPUTEPUU B Ka)KIAOM INPOEKTHOM pe-
IIEHUH U TIPH HACTYIUICHUH PAa3HBIX BAPUAHTOB
COOBITHIA;

- METOJ] MCHOJb3YETCs] HE TONBKO AJISL OLIEHKU
PHCKOB, HO TaK)K€ M BO3MOXHBIX 3aTpaT, Ipe-
MMYILECTB ¥ BO3MOKHOCTEN ITPOEKTA.

- HCIOJIb30BaHUE IAHHOTO METOAa BBUIY
aHayM3a 00JIBIIOr0 00beMa IToKa3arTeieii Mo-
JKET 3aTPYIHUTh UHTEPIPETALIUIO PE3yJIbTa-
TOB, TIPOBEJICHHOM OIICHKH, JUIS JOJTOCPOY-
HBIX M KPYITHOMACIITAOHBIX MPOCKTOB;

- MPUCBOCHHE BECOBOTO K03 duiueHTa Ho-
CHUT CyOBEKTHBHBIN XapakTep.

MmuTanmmonHoe Mo-
JenupoBaHue [6]

- TOYHOCTh PE3yJIbTATOB B paMKax 3a/JaHHBIX
apaMeTpoB;

- HEeo0X0auMOCTh 00pabOTKH OOJIBIIOTO
O6'beMa CTaTUCTHYCCKUX JOAaHHBIX, CJI0XK-
HOCTh C HX COOpPOM MpH MOICITHPOBAHUHU
pacyeToB MOKazaTelew;
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- CHOCOOEH YUYMTHIBATh BIIMSHHE MHOXKECTBA
B3aMMOCBSI3aHHBIX (DaKTOPOB, HE IMHEHHBIX 3a-
BHCHMOCTEH U JTUCKPETHBIX COOBITHI;

- aHAIIM3 B3aUMOCBS3aHHBIX BXOIHBIX U BBIXOJ-
HBIX JaHHBIX II03BOJIET YCTAHOBUTH CTEIICHBb
BIIMSIHASL OTICIBHBIX (PAaKTOpOB Ha (PYyHKITHO-
HHpOBaHHE MPOEKTa, a TaKXke pa3padorarh
CTpaTeruio MUHUMH3ALUH HEONPEAEIeHHOCTH
BBIXO/IHBIX BEJINYHUH.

- CJIOXKHOCTb Yy4eTa HE KOJHYECTBEHHBIX
(hakTopoB;

-OTCYTCTBHE BO3MOXHOCTH KOPPEKTHOTO
MOJIEITMPOBAHMS HACTYIUICHHSI OYEHB BBICO-
KO WJIM OYeHb HU3KOH BEPOSTHOCTH COOBI-
THH, YTO BIMSET HA CTETICHb OLEHKN HACTYTI-
JICHUSI PHUCKA.

Tabmuua 3 — PacimngpoBka KpuTEepHeB OLEHKH IMOKa3aTest

YpoBeHb
HasBanwue pucka Kateropus pucka BepositHOCTB [MocnencrBus prcka
HeaddexTrBHas copTupoBka TexHoIOru4YecKre pUCcKu 2 2 4
C6ou B pabote 000pyI0BaHUS TeXHOIOTHYECKIE PUCKU 3 5 15
HenonHoe o0e3BpexnBaHuEe OTXO-
J0B 13-32 Hed(pPeKTHBHO BEIOpaH- | TeXHOIOrHuecKHe pUCKH 1 4 4
HOW TEXHOJIOTHH
. OpraHu3anoOHHO-YIIPaB-
[Ipob6meMsI ¢ TOTUCTHKON P yrip 1 4 4
JICHYECKHE PUCKH
3arps;3HEHHE BO3yXa DKOJIOTHYeCKHEe PUCKH 2 5 10
BO3HUKHOBEHHE HEMPUATHBIX 3aIa-
DKOJIOTHYECKHEe PUCKU 2 5 10
XOB
OTcyTcTBHE cripoca Ha OHOTOTUTHBO ODUHAHCOBEIC PUCKH 3 5 15
Henocrarok kBanu$uuupoBanHeix | OpraHu3alyiOHHO-YIIPAaB- 2 3 6
KaJIpOB JICHYSCKHE PUCKH
OtcyTcTBHE JOCTyIA K ITepeioBbM | OpraHu3aliOHHO-YIIPaB- 4 4 16
TEXHOJIOTHSIM JICHYSCKHE PUCKH
HexBaTka ()MHAHCOBBIX peCypcoB
JUISL BBITTOJTHEHUSI KPETUTHBIX 0051- DuHAHCOBBIE PUCKH 1 3 3
3aTeNIbCTB
HecooTBercTBHE TPOEKTA SKOJIOTH-
OKONOTH4ecKHe pUCKU 1 4 4
4EeCKUM HOpMam
ABapuu, BCIEICTBUE HENPABUIIb-
DHH, A P TeXHOIOrMYECKUE PUCKU 3 5 15
HOM 9KCIUTyaTali KOMILIEKCa
=Y DOBEH PHCKA

HesbdexTnBHas copTEpoBKa

3
ABapum, B C/IEICTBUE HEIIPABIIHHON

1
SKCIUTY aTalliH KOMILTeKca 4 / =
7 N
HecooTBeTcTBHE IPOEKTa \ — /I/
IKOIIOTHIE CKHM HOPMaM l‘

HexBarka (HHAHCOBBIX PeCyPcoOB IUIA

BBITOMHCHNS KPEIUTHBIX
00513aTeThCTB

OTCYTCTBHE TOCTYIIA K MePeJOBEIM OF
TEXHOIOTHIM 16 \

Henoctarok KBamubHIHPOBAHHBIX
KaJpoB

15
Co6ou B paboTe 060pyIOBaHHSA

HenonHoe 0Ge3BpekHBAHIE OTXOIOB
u3-3a Hed(hheKTHBHO BRIOpAHHOH
TEXHOTOTHH

~

‘ )
/ 4 ITpoGneMBI ¢ TOTUCTHKOK

£

0
/ 3arps3HeHne BO3AyXa
0

BO3HHKHOBEHHE HEIPHATHBIX
3araxoB

S

OTGyTGTBHB CIpoca Ha GHOTOILTHBO
15

Pucynok 1 — «Cnpajib» («po3a») PUCKOB IPHPOJ00XPAHHOI0 NPOeKTa TexHOI0rn4ecKuii KOMILIeKe
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/. 0. Hcnamoesa

HauGonee Bbicokast BEpOSTHOCTh HACTYILIC-
HUSL COOBITHI M OoJiee KPUTHUECKUX IOCICICTBUS
JUISL peau3alid CaMoro MPOEeKTa, CBA3aHa C TEXHO-
JIOTUYECKUMHU PHCKaMH, TAKUMH Kak cOou B pabote
000pyIOBaHUS, HEIOCTATOK KBaJIM(PHUIIMPOBAHHBIX
KaJIpOB, HU3KHUI MPOIICHT 00E3BPEIKUBAHUS OTXOI0B
BCJICJICTBUE HEMPABWILHO BHIOPAHHON TEXHOJIOTHU.
HauGonee cepbe3Hylo OMacHOCTh IS OKPY KaroIien
MPUPOIHON Cpelbl U HACEICHUSI MOXKET MpeCTaB-
JSATH aBapuu B TEXHOJOTHYECKOM KOMILIEKCE M3-3a
HENPaBUIHLHON 3KCIUTyaTalui 000PYIOBaHUSI.

OUHAHCOBBIC PUCKH UMEIOT CPETHIOI0 BEpO-
STHOCTH HACTYIUICHUS COOBITHI M HE HECYT KPUTHYEC-
ckux nocnenctsuid. [loramenust kpeaura Ha CTPOU-
TEIBCTBO TEXHOJOTUYECKOTO KOMILIEKCA IIAHUPY-
€TCS 33 CUET peallu3allid BTOPUYHOTO CHIPhS, OWO-
TOIUTMBA U 3JIEKTPOIHEPIHH, a TaKXKE BBHITYyCKa KOP-
MOPATUBHBIX «3CJICHBIX OOJiMranmii». B ciiydae He-
BO3MOXXHOCTH TOTAIlICHUSI KPEAUTa B yCTAHOBJICH-
HBIE CPOKH TI0 TEKYIIIUM YCIOBUSM, HPEAIOIaracTcs
nosrydeHne CyOCHINH OT TOCyIapCTBa.

BaxxHO OTMETHTH, YTO MepamMu CHIDKEHUS
HACTYIUICHUSI PUCKOB MOTYT OBITh TEPENOBBIE CH-
CTeMbl yrpaBieHus TexXHOIOTHIeCKUM KOMIUIEKCOB,
B TOM YHCJI€ BHEIPEHHUE CUCTEM HEUPOCETEN, IPOBO-
JSIAX MOHUTOPHHT COCTOSHUSI 000pYIOBaHMS KOM-
TUIeKCa, UCTIOIB30BAHHE MEPEOBBIX TEXHOIOTHN TIO
00e3BpeKUBAHHIO OTXOJI0B, COOTIOACHNE SKOIOT Y-
CKHX HOPM U CTaHAAPTOB MPH IKCILTyaTaIul 000py-
JIOBaHHUS.

TakuMm 06pa3oM, MOKHO CJIENIaTh BBIBOJ, YTO
BEIOOpP METO/1a OIEHKH SKOJIOTHUYECKUX PUCKOB MIPH-
POJIOOXPaHHBIX TPOEKTOB 3aBHCHT OT IIeJieH U 3a1a4
MpPOEKTa, AOCTYNHBIX Ui aHalu3a OaHHbIX [4].
OreHKa 3KOJOTHYECKUX PHCKOB TTO3BOJISET MUHUMHU-
3WpOBaTh HETaTUBHOE BO3/CWCTBHE HA OKPYKalo-
Y0 CpeAy U 3A0POBbE HACEIECHUS, CHU3UTh SKOHO-
MUYECKHE H3/ICPKKH, BO3HUKAIOIIUE TIPU yCTpaHe-
HUU TIOCTIE/ICTBUH, a TAKXKE COCTABUTH TUIAH T10 Tpe-
JYTIPEKICHUIO HACTYIUICHUS! KDUTHUECKUX CUTYalHi
Y TIOBBICUTD 3P(PEKTUBHOCTH MTPOEKTA.
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B naHHOI cTaThe NMpHUBENEH aHAIN3 BIMSHUS Pa3MYHbIX ()aKTOPOB, CBS3AHHBIX C MCIOJIb30BAHUEM WHTEPHETA
1 MH(QOPMaMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U, HA HAYYHYIO0 aKTUBHOCTh Y HHHOBALIMOHHYIO €S TEIHHOCTh Hace-
neHust. Pe3ynpTaTsl aHaN3a MO3BOJISIIOT BRIIBUTH KITFOYEBBIE (haKTOPHI, CIOCOOCTBYIOIINE OBBIICHUIO HAYYHOI aKTHB-
HOCTH 1 MHHOBAILMOHHOM JIESTENBHOCTH, M MOTYT OBITH HCIIOJIB30BaHBI Ul pa3paboTKu 3(p(eKTHBHBIX CTpaTeTHH pas-

BUTHUSA HAYKHU U TEXHOJIOTH.

Kniouegvie cnosa: nHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH, CPEJICTBA PA3BUTUS TBOPUECKOH aKTHB-

HOCTH, MOOHMIIbHBIE yCTPONHCTBA, HHTEPHET.

MODERN TECHNICAL AND ECONOMIC PROBLEMS
OF INTERNET SERVICE
G.V. Alekseev, E.V. Karpachev, P.Yu.Chaplinskaya
State Institute of Economics, Finance, Law and Technology (GIEFT), 5,

Roshchinskaya str., Gatchina, 188300, Russia.

This article analyzes the impact of various factors related to the use of the Internet and information and commu-
nication technologies on scientific activity and innovative activity of the population. The results of the analysis make it
possible to identify key factors contributing to increased scientific activity and innovation, and can be used to develop
effective strategies for the development of science and technology.

Keywords: information and communication technologies, means of developing creative activity, mobile devices,

the Internet.

Beenenue

K ocHoBomomnararomuM 10KyMeHTaM, 3a]1aB-
IIMM JIOJITOCPOYHBIN BEKTOP COBPEMEHHOTO pPa3BH-
TUSL poccuiickoro obuiectBa, oTHocuTea Yka3 Ilpe-
suneHta P® «O HAIMOHAIBHBIX IENAX Pa3BUTHS
Poccuiickoit ®enepannu na nepuoxa o 2030 roxa
u Ha riepcriektuBy 10 2036 roma» ot 7 mas 2024 rona
Ne309, kotopriii B Lemsax odecriedeHus: yCTOHINBOrO
SKOHOMHYECKOT0 M COLMAIILHOTO pa3BuTHs Poccuii-
ckoii denepaunu, yKpeIuieHHs T'OCYAapCTBEHHOTO,
KYJITYPHO-LIEHHOCTHOTO ¥ 3KOHOMHYECKOIO CyBe-
peHHTETa, YBEIWYEHHS UHCIEHHOCTH HAaCEeIeHUs
CTPaHbI U MOBBIIIEHUS YPOBHS KM3HH T'paXKIaH, OC-
HOBBIBA€TCSl HAa TPAAULUOHHBIX POCCHUHCKUX LIEHHO-
CTIX W COLMAIBbHOHN CIpaBeNIMBOCTH, OMpEeseT
OpUEHTUpHI obecredeHus: 0e30MacHOCTH Trocyaap-
CTBa U OTKPBITOCTH €T0 BHEIIHEMY MHpPY, HA OCHOBE
9KOHOMHYECKOI0 Pa3BHUTHUS, NMPEANPUHUMATEIBCKON

EDN ZGJAGS

Y 9aCTHOW WHUIIMATHBE, O0JIAJAr0IINX BBICOKON (-
(hEKTUBHOCTBIO U TEXHOJOTUYHOCTBIO [1].

OpnuuM 13 HauboJiee BaXKHBIX HAIPaBICHHIMA
pealn3anny 3THX MPOIIECCOB SIBICTCS UX UG pOBast
TpaHcdopmaiys. 3aJar0IIUM BEKTOP COBPEMEHHOIO
3Tarna COBEPIICHCTBOBAHUS CUCTEM HU(DPOBHU3AIINH B
pasnuuHBIX cepax JKU3HU OOINECTBa, SBISIETCS
Harmmonanpraas nporpamma «ludpoBas sxoHOMUKA
Poccuiickoii @enepauuny», yTBEpKIAEHHAS NPOTOKO-
moM 3acemanHus npesuamyma Cosera mpu [lpesn-
nente Poccuiickoil denepanuu o CTpaTeruieckomy
Pa3BUTHIO W HAIMOHAIBLHBIM MPOEKTaM OT 4 HIOHS
2019 1. Ne 7. Ona ompenensieT «MeToaudecKue peKko-
MEHJAINY 10 IUQPPOBOH TpaHcHopManuu rocynap-
CTBEHHBIX KOPIOpALUil 1 KOMIIAHUH C TOCYIapCTBEH-
HBIM ydacTuem», Mocksa,2019.

OTOT JOKYMEHT IpenyCcMaTpUBAET, HalpH-
Mep, B KauecTBe IEPBOCTEIECHHBIX CIEIYIOLIUE
HanpaJjieHUs IU(POBOH TpaHCHOPMALIMH:
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euu u gvicuias mamemamuxa, e-mail: gva2003@mail.ru, ORCID:0000-0002-2867—108X;
2Kapnuues Eseenuii Braoumuposuy — kanouoam skoHomuueckux Hayx, IIpopexmop no yuebnoii pabome u yugpoeoii
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- CO3JJaHHEe M Pa3BUTHE HOBBIX OWM3HEC-MOJIe-
Jeit; popMHUpOBaHHE HOBOTO MTOJIX0/1a K YIIPABICHUIO
JTAHHBIMU;

- UG POBOE MOJICIIUPOBAHNE, BHEAPEHUE ITU(-
POBBIX TEXHOJIOTHH M TUTAT(HOPMEHHBIX PEIICHHMIA; CO-
3manre mudpoBoi cperasi» [2].

Lenab u MeTOABI UCCTETOBAHUS

[IpencraBnenne o CymiecTBYIONINX Ha TEKY-
MIMHA MOMEHT JIOCTOMHCTBAX M HEJOCTaTKaX, U TJIaB-
HOE O MyTSIX MPEOAOJICHHUs] BO3HUKAIOIIUX TPYIHO-
cTelt MOXKHO HaiiTH B cCOOpHHKE MaHHBIX CTaTHCTHYIC-
ckoro 063opa HarnpuoHanbHOTO HCClIe0BaTENbCKOTO
yHHUBepcuTeTa «Bplcmias mKoja SKOHOMHKH» 3a
2024 rox [3].

B pamMkax mpoBeJEeHHBIX UCCIEIOBAaHUM €ro
CHENUAINCTaMHU POBOJMIICS aHAJIHU3 MyOIUKaluOH-
HOW aKTHBHOCTH B c(epe MepefoBhIX HAyYHBIX IO-
CTIDKEHUH, a TaK)Ke aKTHBHOCTH WX UCTIOJIH30BAHMUS B
MaTeHTHO-U300pETATENECKON AEATENFHOCTH B CBSI3H
C pa3BUTHEM HUH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
texHonormii. (O0a BBIOpaHHBIX MapaMeTpa JOCTa-
TOYHO OOBEKTHBHO OLICHUBAIOT 3(PPEKTUBHOCThH UC-
MOJIb30BAaHUS HAYYHBIX pa3pabOTOK.

YunThIBas U310KEHHOE, B KAYECTBE IETEBBIX
(hyHKIMH, OTpaKaOMMX HAKOIUIGHHBIA K HACTOA-
1IeMy BpeMEeHH TBOPYECKHUI MOTEHIIUAN, OTHOCHIIH:

Y1 —komu4ecTBO IMyOJIUKAIMA B BEICOKOPEH-
THHTOBBIX )XypHaIaX (MHACKCUPYEMBIX B 0aze «CKo-
myc»);

Y2 — Konu4ecTBO TMOAAHHBIX 3asBOK JJIS 3a-
IIMTHI TIPaBa MHTEIICKTYalIbHONH COOCTBEHHOCTH Ha
CO3JIaHHBIC TEXHUUECKUE PEIICHUSI.

B kauecTBe BappUpyeMBIX TapaMeTpoB, 00y-
CJIaBJIMBAIONINX 3HAYCHUS [IENEBbIX (PYHKIHIA, BHIOU-
panu:

X1 —ucnonp30BaHie UHTEPHETA HACEICHHEM
15-74 ner, %.;

X2 — zansaTeie B mpodeccusx ¢ UKT, Toic.
qer.;

X3 — abOHEHTHI IOCTyIa K UHTEPHETY, THIC.
Yer.;

X4 — aboHEHTCKas TUTaTa 3a JOCTYT K HHTep-
HETy, py0.;

X5 — nocTyn K MHTEPHETY B IOMAIIHUX YCJIO-
BUSIX, %0;

X6 — UCTIONB30BaHNE MOOMITBHBIX YCTPOWCTB
HaCCJICHUEM IJIs1 BbIXOJAa B MHTCPHET BHEC JOMA UJIU
pabotsl, %.

Ilo pesynbpraTam, IpPUBEINCHHBIM B YKa3aH-
HOM CTaTUCTHYECKOM COOpHUKE, chopMHupoBaHa ciie-
nyromas tabmuma 1. Ilomydennsie cBeneHHs ObUIH
MOJIBEPTHYTHl MAaTEMAaTUKO-CTATHCTUYCCKOMY aHa-
JIM3Y C MMOCTPOSHUEM COOTBETCTBYIOLICH KOPPEISIIH-
OHHOM Ta0IULbI 2.

Tabmmma 1 — CTaTucTHYecKue JaHHbIE MO cepe HHPOPMANNOHHO-KOMMYHHKANMOHHBIX TexHogoruii (UKT) 3a

2018 — 2022 r.r.

HMCI0JIb- A00HEHThI A00HEeHT- BBLIXOJ B BBLIXOJ B CTAThH
3aHATHIE 3asiBKH Ha
30BaHMeE JA0CTyNa K cKasl IJIaTa | UHTEPHET | MHTEPHeT | M3 0a3bl
B UKT, NATEeHThI,
Toanbl HHTep- HHTEpPHETY, 3a HHTEp- BHE JI0Ma, BHE pa- Ckonyec,
TBIC. YeJl. T
nera, % ThBIC. YeJI. HET, pyo. % 00ThBI,% T
x1 X2 X3 x4 x5 X6 yl y2
2018 87,3 8045,4 131359 564 76,6 64,8 13388 2062
2019 88,6 8626,7 145633 554 76,9 59,2 17293 2706
2020 89,6 9148,9 149622 553 80 62,3 18695 2489
2021 91,8 9013,3 160745 571 84 69,1 18221 2161
2022 93,5 8643,1 164260 585 86,6 74,2 16423 2203
Tabnmma 2 — KoppeasimmonHasi MATPHIIA CTATHCTHYECKUX JAHHBIX
x1 x2 x3 x4 x5 X6 y1 y2
x1 1
x2 0,481962 1
x3 0,964113 0,663973 1
x4 0,784395 -0,1397 0,606365 1
x5 0,985963 0,443612 0,923887 0,823726 1
X6 0,830381 0,012475 0,662527 0,973903 0,889836 1
vyl 0,430541 0,975088 0,642503 -0,21377 0,358743 -0,10035 1
y2 -0,23056 0,379753 -0,02326 -0,66149 -0,37288 -0,70217 0,54112 1
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OcHoBHasl yacTh

[IpenBapuTenbHblii aHanM3 TaOIUIBL, chop-
MHUPOBAaHHOHU B pe3yJIbTaTe pacyeTa B3aUMHBIX KO3(-
(ULHMEHTOB KOPPEISALNU HCCICAOBAaHHBIX MOKa3aTe-
TIeH, CBUIETENBCTBYET 00 OmpeaeeHHONH KOPPEKTHO-
¢t Habopa BappUpPyEeMBIX ITApaMEeTPOB M BEIOPAHHBIX
(GYHKLUI OTKIIMKA, B YaCTHOCTH YKa3bIBaeT Ha HaJU-
YHe CBSI3U MEXIY HUMH U TECHOTY 3TOM CBSI3U.

CamMble TmepBBIC BIIEYATIICHHUS TOBOPST,
HanmpHuMep, O TOM, YTO Ha YPOBEHb «HAYYHOCTHU IyO-
nukanuii» (Y1) npaktuuecku He BIusitoT X4 (abone-
MEHTHAsI TIJIaTa 3a WHTEpHET) U X6 (BBIXOA B HHTEP-
HET BHE PabOTHI), U3 YEro MOXKHO TMPEINOJI0XKHUTH,
YTO pe3yNbTaThl TAKOTO poja MyOnuKauuili cosna-
10Tcs B pabouee Bpems. C Apyroil CTOPOHBI, HAOIFO-
JTAeTCsl OTpeNleIeHHas aKTHBHOCTh B M300peTaTesb-
ckoii nesitenbHOCTH (Y2) UL, HEMOCPEACTBEHHO 3a-
HATBIX B cdepe nHPOPMAIOHHO-KOMMYHHKAIINOH-
HBIX TeXHONoruid — X2. Pa3BUTHIO CHUTyaIuu, COOT-
BETCTBYIOIIEH B 00JacTH ITU(POBU3ALIUU BCEX cep
JKU3HU OOIIECTBA CIIOCOOCTBYET €CTECTBEHHASI CBSI3b
Mexay camumi tieneBbivi GyHkmmsamu (Y1) u (Y2),
YTO TOBOPHT Kak 00 ONpe/IeIeHHOM BIIMSIHUU Teope-
TUYECKMX HAYYHBIX pa3pabOTOK Ha WX MpaKTU4e-
CKYIO TIEHHOCTh, TaK W TPEACTABISIIONINE MEXKITyHa-
POJTHBIN UHTEPEC HAIM WHXEHEPHBIE pa3paboTKu.

Jeranuzanuio ~ OTMEYEHHBIX  APQEKTOB
MOYKHO OCYIIECTBUThH aHAIM30M BIIMSHHUA Ha Ielie-
Bble ()YHKIIMH OTAETHHBIX BBIJEICHHBIX BapbHpye-
MBIX [1aPaMETPOB.

Haunbonpmmii wHTEpeC NpeACTaBIsET HX
CBs13b C 1ieneBol pynknmei Y 1.

JucnepcuoHHBI U PErpecCUOHHBIA aHAIN3
JAHHBIX C MOMOIIBIO DJIEKTPOHHBIX TAOIHII MO3BO-
JWIA TIOCTPOUTH OOIME ypaBHEHUS PEerpeccud He
TOJIEKO BEIOpaHHOTO THMA Ui (PYHKIMH OTKIIMKA
Y 1(craTbu u3 6a3n1 «CKOIYC»), HO OLIEHUTh HEKOTO-
pble napHbie 3 (GEeKTh BIUSHUAS Ha LeJeBble (yHK-
uuu [5].

C MoMOIIBI0 OIICHKH MapHOW perpeccuu mo-
JYYHIIH CIIeIyOIIUE IIOJIMHOMHUAJIbHBIE YPaBHEHUS U
uX rpadukm.

Y1(X1) = —3547047,5 + 78490,935X1 —

431,88914X12.
5=563.98
r=0488
19225.70 :
1710290 1----- SRRy oL EE R RS EEEEED R
= 1 A TN
1498010 ] .. __ S S S [
12857.30 : :
B.7 b e 416 411
X

Pucynox 1 — U3smenenne koan4ecrsa
nyoaukanuii Y1 oT ncnoab30BaHUsI HHTEPHETA
Hacejenuem X1

Y1(X2) = —181081,16 + 41,247064X2

—0,002122236X22
5=476.00
r=0.8§
15225.70
17102.90 *
&
- ]
b
14580.10 -
12857.30 . . .
79351 8376.5 BE17.9 92559.3

X2

Pucynok 2 — I3MeHeHHe KoTH4YecTBA myoamkamuii Y1
oT 3aHATHIX B npodeccusnx ¢ UKT X2

Y1(X3) = —247768,44 + 3,4892933X3 —
0,000011434X3 2.

r- 0,597

19225.70

17102.90

-

B
14980.10

12857.30

[ T ) Ep U U

R

154389.8 167550.2

g -

128069.0 1412294

X3

Pucynok 3 — I3MeHeHHe KoTu4yecTBa myoankamuii Y1
0T a00OHEHTOB /10CTYyNa K HHTepHeTy X3

Y1(X5) = —918068,21 + 22855,879X5
— 139,345X52

1761.51
r=0.81

19225.70

|
'
'
[ —
'
|

17102.90

-

-
1498010

12857.30

87.6

Pucynok 4 — I3MeHeHHe KoTu4decTBa myoankamuii Y1
OT J0CTYNAa K MHTEPHETY B JOMAIIHHUX yCJIOBHAX X5

[IpenBaputensHO nIepe]] pacu€ToM HOpMaH-
30BaJiM MoKa3zarenu 3aHsiTeix B chepe UKT mpenmo-
Jaras, 4TO OHM BXOZST B YMCIIO JIUI], UMEIOIINX JI0-
cryn k MaTepHety. [lonyyeHHbIe pe3ysIbTaThl IPpUBE-
JeHbI B Ta0IHIE 3.

AHanaru4sble BBIKIaKH ObUTH IPOBEICHBI U
st Y2, COOTBETCTBYIOIIME YpPaBHEHHUS PErpeccu
BBITISIIAT CIEAYIONAM 00pa3oMm:

Y1(X1,X2) = -1,8—-0,97X2 + 13,42X1 +
184,26X2% — 8248X1 - X2;
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Y2(X1,X2) = —0,9 — 0,32X2 + 6,63X1 +
161,82X22 — 2743X1 - X2.

Tabnuna 3 — O6padoTKa cTATHCTHYECKUX AaHHBIX Juia X1 n X2

Bapbupyemblie napameTpsl Cp.BBIX
X2 X1 X12 X2? X1*X2 Vi
6,1 87,3 37,21 7621,29 532,53 13,38
59 88,6 34,81 7849,96 522,74 17,29
6,1 89,6 37,21 8028,16 546,56 18,69
5,6 91,8 31,36 8427,24 514,08 18,22
53 93,5 28,09 8742,25 495,55 16,42
6,1 87,3 37,21 7621,29 532,53 13,38
59 88,6 34,81 7849,96 522,74 17,29
6,1 89,6 37,21 8028,16 546,56 18,69
5,6 91,8 31,36 8427,24 514,08 18,22
53 93,5 28,09 8742,25 495,55 16,42
5,3 93,5 28,09 8742,25 495,55 16,42

npe/JeabHbIe 3HAYEHUS
53 87,3 MHH
6,1 93,5 MaKc
YpPaBHeHMe HeJIMHeilHOM perpeccum
-1,79797 -0,96659 13,41996 184,2655 0 -8248,24
8,87E-14 2,75E-14 6,61E-13 5,41E-12 0 2,4E-10
1 5,63E-14 #H/J #H/ #H/T #H/
2,79E+27 6 #H/I #H/I1 #H/I #H/I
35,47007 1,91E-26 #H/ #H/I1 #H/I #H/I

noas3opatenu MHTepHeTa, %

B rpadudeckom Buae pe3yibTaThl pacyera
n300pakeHkl Ha pUc.S

T

Y1

Y2

i
1 2

paboTHukM MKT,%

Pucynok 5 — Xapakrep u3MeHeHMsl JIUHUH YPOBHS
neJieBbIX QyHKIUH 0T BApbUPYEMBIX IADAMETPOB

AHaIOTHYHON

X1 un X2

00paboTke

IOoABCPrajiucChb

U3MEHCHHUS IeJEBbIX (QYHKIHMHA OT KOJIWYECTBa
paboTarommux B chepe KT u aboHEMEHTHOM T1aThI
3a UnTtepuer (puc.6).

Y1(X1,X2) = —1,26 — 0,06X1 + 59X2 +
74,4X1% — 20665X1 - X2;
Y2(X1,X2) = 0,05 + 0,01X1 — 2,25X2 —

369X1% + 1048X1 - X2.

aboHemeHTHaA naata, pyb
w
1

Y1

Y2

Pucynox 6 — Xapakrep u3MeHeHUs! TUHHUI YPOBHA
neJjeBbIX GYHKIUI OT BapbHpPYeMBbIX IapaAMETPOB

paboTHUKKM UKT, %

X1 un X2
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COBpe.MeHHble MexXHUKO-3KOHOMU4YecKue np06./I€.Mbl UHmMepHem-cepeuca

JloTIOTHUTEIPHOMY aHAJIN3y TOJBEPTaloch
BIHMSHUE Ha IIeNieBble  (QYHKIMH  KOJMYECTBA
paboratormux B chepe UKT u oOmiero kommuectBa
nosib3oBarenei InTepHer.

[IpoBenéHHbIN aHATN3 TO3BOJIMII YCTAHOBUTH
CIeIyIoIre ypaBHEHHS PErpeccHuu M ux Tpadude-
CKYIO MHTEpHpeTaIuio (puc.7).

Y1(X2,X3) = 1,77X2 — 128285X2 - X3;
Y2(X2,X3) = 0,925X2 — 64084X2 - X3.

/

Y1

Y2

/

1 1 1 )
1 p] K] L 3

pabGoTHKMKK VKT, %

KOMMUecTBo aboHemMeHToBR MHTepHeTa, %
[==)

Pucynok 7 — JInHMHM 10BEPXHOCTEl YPOBHA
KOJINYecTBA MyOJIMKAINI U 3asiBOK HA MATEHTHI OT
3aHATBIX B npodeccusix ¢ KT (X1) n aGoHeHTHI
AoCTyna K MHTepHeTy (X2)

BriBoabI

[IpencraBusiercst Hambosiee HHGOOPMATHB-
HBIM TpaQUUuECKUid aHAIN3 STHX TPYI YpaBHEHHH C
MTOMOIIIBIO TTaKeTa MPUKIIAAHBIX TporpaMM Mathcad B
BUJIE€ TIOBEPXHOCTEH YPOBHA Takux (PyHKIMHA OT-
kiuka kak Y 1(X1, X2) u Y2(X1, X2) [5].

Taxk, Hanpumep, rpaduyeckoe n3o0paxeHue
JIMHUN YPOBHS MOBEPXHOCTEH ONUCBHIBAEMBIX 3TUMH
YpaBHEHUSMH MO3BOJISET MOTYYUTH 00IaCTH, OTIHCHI-
BAaIOIME TPEANOYTUTENbHBIE BapUaHTHl JajbHEH-
HIero pa3BUTHS MH(POPMALMOHHO-KOMMYHHKALIUOH-
HBIX TEXHOJIOTUH.

Ha xommuectBo crateit «Ckolrycy oTpHIla-
TEJIBHO BJIMAIOT TAKHE TIOKA3aTeNH, Kak aDOHEHTCKasl
IUIaTa 3a JOCTYH K MHTEPHETY (X4) 1 HCIOIb30BaHUE
MOOHMIILHBIX YCTPOMCTB HaceJeHUEM ISl BBIXOJA B
MHTEpHET BHE JIOMa WM PabOTHl. DTO MOXET OBITH
CBSI3aHO C TEM, YTO BBICOKasi aDOHEHTCKas IulaTa 3a
JIOCTYT K UHTEPHETY MOXET OIPaHU4YHUBATh BO3ZMOXK-
HOCTH aBTOPOB 3HAKOMHTHCA B MHTEPECYIOIINX HX
o0acTsX HAyKU M JOCTIKEHHUSMH B HUX 3apyOek-
HBIX aBTOPOB M MyOJMKOBAaTh CBOM PE3yJIbTAaThI HC-
CJIEI0BAHUM B BBICOKOPEUTHHIOBBIX )KypHaJIax. Bbl-
COKas CTOMMOCTh a0OHEMEHTHOM IIaThl MHTEPHETa
MOJXKET CJIeNaTh MpoIlecc MyOoIuKanuu Oolee opo-
ruM. B pe3ynbraTe, aBTOPBI MOTYT MIPEIOYECTH APY-
THE CTIOCOOBI PacIpOCTPAHEHUsI PE3yIbTATOB CBOMX

rccaenoBanuii. MOOUIBHBIA HHTEPHET YaCTO UMEET
OTpPaHMYEHUS MO0 CKOPOCTH UM 00BEMy HAaHHBIX, YTO
MOXET 3aTPYIHATh pa0doTy ¢ OONBIIUME O00beMaMu
nH(pOpPMAIUHU, HEOOXOIUMO JIJIS TPOBEACHUS HCCIIC-
IOBaHW M HamucaHus crateil. Kpome Toro, MOOMITE-
HbIE€ YCTPOWCTBA MOTYT UMETh OTPaHUYCHHBIE BO3-
MOHOCTH JJI PSIaKTUPOBAHUS U (OopMaTUPOBaHUS
TEKCTa, YTO TaK)K€ MOXKET CO37aBaTh MPOOIEMBI TTPH
MOTOTOBKE CTAThHU K ITyOINKAIINH.

Takum 00pa3oM, BEICOKHE IICHBI HA UHTEPHET
W WCIIOJIb30BaHUE MOOWIBHBIX YCTPOWCTB JJIS JI0-
CTyna B HEr0 MOTYT OTPULIATEIBHO BIUATH HA KOJU-
YEeCTBO IMyOJUKAIUN B BEICOKOPECHTHHTOBBIX KYypHA-
Jlax, IOCKOJIbKY OHHM CO3JAl0T JOMOJIHUTENBHBIE IPe-
MSATCTBUS U aBTOPOB | JIETAIOT MPOIecc myOmmKa-
1 00Jiee CIIOKHBIM U TOPOTOCTOSIITIM.

Bonee ycToiiunBoii Kk M3MEHEHHUSIM BBIOpaH-
HBIX ITapaMeTpPOB OKa3anach IiefieBast PyHKIHUs, CBS-
3aHHAs C KOJMYECTBOM TO]aBaeMbIX 3asSBOK Ha H300-
perenus. Takas cHTyalus MOXET OBITh CBsi3aHa C
TEM, 4YTO 3HAYMTENbHAs YacTh HWH(pOpPMAUU IS
M300peTaTeNhCKON NeTENFHOCTH YepIaeTcs U3 Ipo-
W3BOJCTBEHHOW MpakTUKU. BmecTe ¢ Tem, BbICOKas
CTOMMOCTb ~ UHTEPHET-CEPBUCA, TaKXKE  MOXKET
SIBUTHCSI IPUUYUHON HEJOCTATOUHOI'O UCIIOIb30BAHUS
WH(GOPMAITUH Ha POU3BOICTBEHHBIX MPEAIPUATHIX.

Pe3ynbTaThl aHanuza, XOTS U HOCAT Kaye-
CTBEHHBIN XapakTep, HO Jal0T OMPEAEIEHHbBIE OPUEH-
THPBl B HAIPABJICHUAX NaJbHEHIIEro Pa3BUTHUS KaK
MatepuanbHoit 6a3pl UKT, Tak u u pacmmpeHus Bo3-
MOJKHOCTEH JIOCTYIa K UHTEPHET-YCIIyraM emie 0osee
LIMPOKOIr0 Kpyra Mojiab30BaTeNeH.
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YAK 331.5
PA3BUTHE U PETYJIMPOBAHHUE PbIHKA TPYJA C®EPbDI
3APABOOXPAHEHHUA B PECIIYBJ/IMKE KPbIM

A.A. lHOBCcKaga!

DI'A0Y BO «Kpvimckuii pedepanvrwiii yHusepcumem umenu B.U. Bepnaockozoy,
Poccus, 295492, Pecnyonuxa Kpvim, 2. Cumgpeponons, n. Aepaprnoe, yn. Hayunas, 1

C menblo onpeneneHns AMHAMUKY Pa3BUTHS U PETYIMPOBAHMUS PBIHKA Tpyia cepsl 3apaBooxpaneHus Pecmy0-
yuku KpbIM MpoBezieH aHami3 OCHOBHBIX MOKa3aTellel MeIUIIMHCKIX opraHm3anuii 3a nepuos ¢ 2014 mo 2022 rr. IIpo-
aHAIM3MPOBAaHA ANMHAMHUKA YUCICHHOCTH MEIUIMHCKUX paOOTHUKOB, HX CPEIHEMECSIHON 3apaOOTHOM IIATHI M IPOH3-
BOJHUTEILHOCTH TPYyZla PaOOTHUKOB OpraHu3anuii cepsl 37paBOOXpaHEHHS 32 HCCIEAYEMBIH IEPHO, BEISIBIICHA B3aNMO-
CBsI3b (DAKTOPOB, TOBJICKIINE HETATUBHBIE TCHACHIINN Pa3BUTHS PBIHKA TPYZA, TaHBI PEKOMEHIAINH 110 UX YCTPAHEHUIO.

Kniouegvie cnosa: perynupoBaHue, pplHOK TPy, 34paBOOXpaHEHHUE, IPOU3BOAUTEIBHOCT TPYAa, 3apaboTHas
iaTa.

DEVELOPMENT AND REGULATION OF THE LABOUR MARKET IN THE SPHERE OF
HEALTH CARE IN THE REPUBLIC OF CRIMEA

A.A. Yanovskya

V.1. Vernadsky Crimean Federal University,

Street Nauchnaya, 1, 295492, Agrarnoe, Simferopol, Republic of Crimea, Russia

In order to determine the dynamics of the development and regulation of the labour market in the health sector

of the Republic of Crimea, an analysis of the main indicators of medical organizations in the period from 2014 to 2022
was conducted. The dynamics of the number of medical workers, their average monthly salary and productivity of workers
of health-care organizations during the research period has been analyzed, the interrelation of factors that have caused

negative trends in the development of the labour market has been identified, recommendations for their elimination.
Keywords: regulation, labor market, health care, labor productivity, wages.

B ycnoBusix HeCTaOWILHOCTH TOJ| BIUSHUEM
9KOHOMHYECKHX W TOJIMTHYECKUX CaHKIHMN Tepen
roCcyJapcTBOM CTOMT IIepBOOUYEpenHAas 3ajada —
oOecrieyeHne 6e30MacHOCTH ¥ COXPaHEHHE 340POBbs
HaceseHus. B takoMm ciyuae cdepa 3xpaBooxpaHe-
HUSI BBICTYIIAET KIIIOUEBON COLMAIIBHO 3HAYMMOH OT-
pacibio ¢ MUPOKUM AUANA30HOM TPYAOBOM AesATelNb-
HOCTH, B KOTOPOI HaCUUTHIBAETCSI OONBIIOE KOJHYe-
CTBO MEJHUIIMHCKUX paOOTHUKOB (Bpayu, MEJICECTPHI,
CaHUTAPHI U JIp.) U PaOOTHHUKOB, 00ECTIEUNBAIOIINX
BCIIOMOTATEIbHYI0 ¥ COMYTCTBYIOILYIO JIESATEINb-
HOCTh c(hepbl 3[paBOOXPAHEHHUSL.

CTpyKTypa HCCIIe0BaHMsI Pa3BUTHS U PEryJiu-
POBaHMsI phIHKA Tpyla cdepsl 3ApaBOOXPAHEHUS B
PecniyGuinke KpbIM mocTpoeHa ciemyromum o0pa-
30M: IPOAHAIM3UPYEM OCHOBHBIE IOKAa3aTeNld YHC-
JICHHOCTH ¥ MaTepHalbHO-TEXHUUECKON 0a3bl Meau-
UHCKHUX OpraHu3aiuii, (UHaAHCOBO-9KOHOMHYECKHUE
nokasarenu cdepsl 3apaBooxpaHeHus PecmyOnmku
KppiM 1 1uHaMuKy 3apaOOTHOH ILIaThl, pacCYUTaeM
NPOU3BOAMUTENBHOCTE TPyJa PaOOTHUKOB OpraHm3a-
i B cdepe 3apaBooxpanenus 3a neprox ¢ 2015 mo
2023 rr.

EDN ZVQZIK

[IpoBenemM aHamM3 OCHOBHBIX IIOKa3aTeseit
YHCICHHOCTH PaOOTHUKOB M MaTepHaIbHO-TEXHUYEC-
CKOH 0a3bpl MEMITMHCKUX OpraHu3aiuii Pecyommku
Kpeim 3a iepron ¢ 2014 mo 2022 rox (tabum. 1).

UucneHHOCTh Bpadel U CPeaHETO MEIUIINH-
CKOTO TIEpCOHANA 3a WUCCIEAYeMBIH TEepUO]| MMEeT
TEeHJIeHUIUI0 pocTa. 3a nepuog ¢ 2014 r. mo 2022 r.
IITaTHas YMCJICHHOCTh Bpauei yBennumnach Ha 983
yen. nin Ha 12,3%. [1lTaTHas YuCIEHHOCTh CPEIHETO
MEIUIIMHCKOTO ITEPCOHAIA 32 ATOT e TIePHO]T YBEIIH-
ypjack Ha 1807 uen. wm Ha 10,1%.30 OxgHako 3a
2022 r. YUCIEHHOCTh CPETHET0 MEAUIIMHCKOTO Tep-
COHaJIa pe3Ko cokpaTtwiack Ha 894 ven. unu Ha 4,4%
(oOBsICHSIETCSI CMEHOM JKUTEIhCTBA HEKOTOPOM YHC-
JICHHOCTH paOOTHHUKOB, B T.4. IIEPEE3 3a 'PAHMILY B
cBsi3u ¢ HavajioM CBO). KonnyecTBO MEeTUITMHCKHUX
OpraHu3alMi CYHIECTBEHHO COKpatuiock ¢ 117 B
2014 roxy no 68 B 2020 roxy, ogaako B 2022 romy ux
KOJIMYECTBO YBEIMYMIOCH 0 96 enununi. Habmona-
eTCsl yBEIIMYCHHE aMOyJIaTOPHO-TIONHKINHUIECKIX
opranuzauuit co 108 enunun no 352 opraHuzauui.
Ecnu mpoananmm3upoBaTh MO CTPYKTYpE: CaMOCTOSI-
TENIbHbIE OPTraHU3AlMK WIM BXOJSIIME B COCTaB

YSnoeckan Anna Anamonvesna — Kanoudam 3KOHOMUHECKUX HAVK, OOYEeHM, U.0. 3a6e0ylouje2o Kagheopoii ynpasieHus
nepconanom, men. +79788545765, e-mail: anna_net88@mail.ru, ORCID: 0000-0003-0247-5643
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Passumue u pezyauposatrue pviHka mpyda cgepbl 30pagooxpaHeHusi 8 pecnybauke Kpvim

IOPUANYECKUX JIML, TO JUHAMHMKA CTaTUCTUYECKUX
JTAaHHBIX MOATBEP)KJIAIOT O CYIECTBEHHON peopraHu-
3auMu  amMOyJIaTOPHO-TIOIMKIMHUYECKUX OpraHu3a-
it B Pecrry6nnke KpbiM mociie BoccoennHEHHs C
Poccuiickoit ®Pepnepanumen. Taxxe 3HauMTENBHOE
BIIUSTHHE TTPOU3OIILIO B CBS3M ¢ peanu3sarueit 3 dek-
THUBHBIX MPOTPAMM TOCYAapCTBEHHOI'O PEryJIMpoBa-

HUs cepsl 30paBOOXpaHEHHs], HApUMep, peain3a-
1Sl HALMOHAIBHBIX IIPOEKTOB «3paBOOXPaHEHUE» U
«demorpadus». COOTBETCTBEHHO MOKAa3aTeNId MOIILI-
HOCTH aMOyJIaTOPHO-TIOIMKIMHUYECKUX OpraHu3a-
UM, BBIpAXKAIOIIMECS YUCIOM TOCEIIEHUH MalueH-
TaMH B CMEHY, YBEJINYMIUCH.

Tabnuna 1 — OcHOBHBIE TOKa3aTeJH 3ApaBooxpaHenus Pecny6auxu Kpsiv

IToxka3aTean 2014 2015 2016

2017 2018 2019 2020 2021 2022

YuceHHOCTh Bpauel Bcex
CHeUMaIbHOCTEH, Yel.

8000 8166 | 8447

8444 | 8741 8479 | 8647 | 9056 | 8983

UHCIEHHOCTh CPENHETO
MEIUIIMHCKOTO MepPCOHaa,
yell.

17821 | 19473 | 20497

20171 | 20407 | 19821 | 20041 | 20522 | 19628

Bcero menunuHCcKuX opra-
HU3ALNH, eI,

117 121 112

88 69 68 68 92 96

BonbHMuHBIE Opranusa-
LMW, JUCITAHCEPBI, UMEIO- 61
IIMe KOMKU - BCETo, €.

62 58

57 51 50 49 54 56

AMOyY1aTOPHO-TIOIHMKIIH-
HUYECKHE OpraHu3allny,
BCero (CaMOCTOSITeNbHBIC U
BXOJISIIIUE B COCTAB Opra-
HU3aIWi (fop. InI)), U3
HHUX

108 328 339

336 335 350 319 339 352

CaMOCTOSTENbHEIE, €1 56 59 54

31 18 18 19 38 40

BXOJISILHE B COCTaB Op-
raHu3alui (IOpUIHYECKUX 52
), efl.

269 285

305 317 332 300 301 312

Hctounuk: cocTaBneHo aBTopoM [1; 2]

OTMETHM TEHACHITMIO JTWHAMHKHA MEIHITNH-
CKHX pabOTHUKOB, WMEIOIINX BBICIIYIO U TEPBYIO
KBaJTM()MKAIMOHHBIE KATETOPUH, TO TIO0 TaHHOMY T10-
Ka3aTeno HaOIoJaeTCs COKpalleHHe YHCICHHOCTH
pabOTHHUKOB HE TOJNBKO Ha phIHKE Tpyna Pecyonuku
Kpeivm, HO 1 B nenom no Poccuiickoin ®@exnepauuu.
[NosiBisieTcst mpoGiieMa B OTHOIIEHWH TOTO, YTO OKa-
3aHUE BBICOKOTEXHOJIOTHYHOM MEIUITMHCKON IIO0-
MOIIIY UMEET MPABO OCYIIECTBIATH TOIbKO METULIUH-
CKHii pabOTHHK, UMEIOIINH KBATM()UKAIIMOHHYIO Ka-
TETOPUIO HE HIDKE MEPBOM, a Ha PbIHKE Tpy/Ja Takas
KaTreropusi paOOTHUKOB HAaXOIWUTCS B Aedumure B
CBS3HM C BIMSHHEM MHOTMX (DakTOpOB, HauWHAs OT
OropokpaTwueckux TpeOOBaHW K paOOTHUKaAM
cepbl 3paBOOXpPaHEHUS U 3aBeplas 3KOHOMHKO-
MOJIMTUYECKUMHU (haKTOpaMH, MOBJICKIINE 3a COOOU
OTTOK BBICOKOKBAJIM(UIIUPOBAHHBIX KAJpPOB 3a rpa-
HuLy. /{15 ycrpanenust JaHHOW HEraTUBHOM TEHIEH-
M1 HEOOXOUMO BHECTH MPEIIOKCHHUS B TIOJUTUKY
rOCYJIapCTBEHHOI'O PEryJinpoBaHusi cepsl 37paBo-
OXpaHEHUS OTHOCHUTEIHHO YAEpXAHUS BBICOKOKBA-
TU(HUIUPOBAHHBIX KAJIPOB M COOTBETCTBHS YPOBHS

omIaThl UX Tpyna. PaccMorpum monpoOHee YncIieH-
HOCTH Pa0OTHUKOB MEIWIIMHCKUX OpTaHU3aluil 1o
OTJIEIBHBIM CIEIUALHOCTSM, IIPEJICTABICHHBIE B
Tabmumax 2 u 3.

AHanm3upysl JUHAMHKY TIOKa3aTeled duc-
JIEHHOCTH CPEIHEro MeIUIIMHCKOTO MepcoHana Pec-
myOnuku KpbIM 1m0 OTAENBHBIM CHEIMATFHOCTSM 32
2014-2022, ormetum, uto ¢ 2014 mo 2021 rr. cnazg
MOKa3aTeNs MPorucXoaui nBaxasl — B 2019 roay (co-
KpalleHue coctaBuiio 586 vein. win Ha 3% B OCHOB-
HOM 3TO (Qenbaimepsl 1 gadopanTel) u B 2022 romy
(cokpamenue cocraBwio 894 ven. wim Ha 4,4% 10
BCEM CIIEIIMATBLHOCTSIM, HO B OCHOBHOM 3TO MEJIU-
LMHCKHUE CECTPhl U MPOYHE KaTErOPUU CPEAHETO Me-
JUITTHCKOTO TIEPCOHANIA).

AHanm3upyss JUHAMHKY CTaTHCTHYECKUX
JIAaHHBIX TAOJMILI 3, OTMETHM, YTO B II€JIOM YKCIICH-
HOCTh Bpadeidl IO OTICIBHBIM CIECIHATBHOCTSIM B
Pecmry6imnke Kpeim 3a 2014-2022 tr. 6omee cTabwmib-
Has, 9eM JMHAMHUKA YUCIICHHOCTH CPEIHET0 M-
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LIMUHCKOr'0 TIEPCOHANA, OTHAKO HE3HAYUTEIbHOE CHU-
>KEHUE YUCJICHHOCTH TakxKe mpociexuBaercs B 2019
ronay.

Tabnuna 2 — YHCJIeHHOCTH CpeHero MeIUIHHCKOTo nepcoHana Pecny6aukn KpsiM o oTae1bHBIM cliennaibHO-
crsaMm 3a 2014-2022 rr., 4ejIoBeK

OTKJIOHEeHHe
Moxazaresm | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 2022/2021
qeJl. %
YucmeHHOCTh
cpeaHero Me-
qumuHCKoro | 17821 | 19473 | 20497 | 20171 | 20407 | 19821 | 20041 | 20522 | 19628 | -894 | -4,4
nepcoHama -
BCCro
U3 HUX
¢benpamepsr
(neuebHoe 1234 | 899 | 1076 | 1045 | 1146 | 1185 | 1170 | 1320 | 1324 4 0,3
JIero0)
aKyIepku 902 | 774 | 969 | 804 | 770 | 793 | 710 | 680 | 655 | -25 | -34
z‘:iﬁfmcm 13102 | 14199 | 14825 | 14767 | 15030 | 14464 | 14735 | 15115 | 14660 | -455 | -3,0
MaGOpaHTHI 1005 | 721 | 699 | 619 | 639 | 599 | 599 | 557 | 541 | -16 | -2,9
(enpameps-
mabopaHTHI
(vemuumuckue | 439 | 663 | 705 | 701 | 783 | 705 | 719 | 754 | 726 | -28 | -37
nabopaTopHbIe
TEXHHUKN)
Penrrenio-a- | 20> | 385 | 404 | 418 | 447 | 412 | 424 | 452 | 460 8 18
OOpaHTHI
3yOHBIE Bpadu 355 36 41 26 23 20 15 15 17 2 13,3
npoune 402 | 1796 | 1778 | 1791 | 1569 | 1643 | 1640 | 1629 | 1245 | -384 | -236

Hctounuk: [3; 4]

Kpome 3toro, Gonee nonoxxutenbHas JUHA-
MHKa YHCIEHHOCTH Bpaudeil B MEIMIMHCKUX Ydpe-
xaeans Peciyonmuku Kpemm B 2022 romy, cymie-
CTBEHHBIE COKPAILCHHS TPOU30LILIH 110 TAKUM MeJH-
LOUHCKUM CIIEHUAJBHOCTAM KaK aKylIepbl-THHEKO-
JIOTH, TIEAUATPBI, IEPMATOBEHEPOJIOTH, COITUA-TUTH-
€HUCTHI U OPraHMU3aTOPhI 3APAaBOOXPAHEHHs, CTOMA-
TOJIOTH. YBENIWYWIaCh YHCIEHHOCTh Bpauei B 2022
roJly MO TakKUM CIIEHUAIBHOCTAM KaK TEepareBThI,
AHECTE3NOJIOTH-PEaHNMaTOJIOTH, BpadH 110 JIe4eOHON
(bU3KyIBTYpE ¥ CIOPTUBHOW MEUIIMHE, BpayH CaHH-
TapHO-TIPOTUBORNIUAEMIYECKOH TPYIIBI ¥ Bpadd 1O
o011ei rurvexe.

Cdepa 3apaBooxXpaHEHHS SBISETCS JOCTa-
TOYHO €MKOH 10 CTPYKTYype M COCTaBy paOOTHHKOB,
NPUHUMAIONINX ydacTHe B (QOPMUPOBAHUU U Pa3BH-
TAU oTpaciu. HecoMHEHHO, «TaBHas POJb OTBO-
JTUTCSI MEAUIIMHCKOMY TIEPCOHATy — BpadaM M Cpef-
HEMY METUIITHCKOMY IIEpPCOHAITY, HO, K IPpUMeEpY, 0e3

pabOTHUKOB OpraHHW3allK 3PABOOXPAHEHUS WIIH
TEXHUYECKUX PAOOTHHUKOB, KTO OOCITYXHBAeT JIOpPO-
rocrosimee 000pyZOBaHUE, OTPACHIb CYIIECTBOBATH
He cMoxkeT» [7]. C 3Toil Henpro MpoaHaIU3HpyeM
CpelHEMECSIYHYI0 3apaboTHYIO IUIATy IO MOIHOMY
Kpyry opranmzanuii cepsl 31paBooxpanenus: Pec-
nyonuku KpeiM, koTopas rpaduyecku npeacTaBieHa
Ha pucyHke 1.

JanHbie pucyHka 1 oTpaxaroT IOCTyHaTeNb-
HBIH POCT CpeTHEMECSTHOM 3apabOTHOM IIIaTHI 32 I1e-
puon ¢ 2015 mo 2021 rr. Haubounbiuii poct cpeate-
MECSYHON HAYMCICHHOHN 3apa00THOW IUIaThl HAOJIO-
naercs B 2018 roxy u coctaBun 21%, B 2021 roay mo
cpaBueHuto ¢ 2020 To1o0M poCT CpeTHEMECTIHON 3a-
paboTHOW TNaThl B OpraHH3alusax cdepsl 3/1paBo-
oxpaneHus coctaBun 12%, a mo cpaBHenuio ¢ 2015
TOJIOM cpemaHeMecsdaHasi 3apaborHas 1urata B 2021
rojy yBeauuuiaach Ha 15426,00 pyGueii wiu Ha 66%.
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Pucynok 1 — CpegneMecsiuHast HauMcJIeHHas 3apa0oTHas IJ1aTa MO MOJHOMY KPYry OpraHu3anuii
cepsnl 3npaBooxpanenns Pecnyoaukn Kpbim: Vctounuk: [8; 9]

Tabnuua 3 — UncjieHHOCTH Bpayeii 10 0T/IeJIbHBIM cienuaabHOcTAM B Pecnydnke Kpbiv
3a 2014-2022 rr., 4eJI0BeK

OTKJIOHEeHHEe
IMokasaren 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 2022/2021
eJl. %
YHcleHHOCTS Bpaveii 8000 | 8166 | 8447 | 8444 | 8741 | 8479 | 8647 | 9056 | 8983 | -73 1
N3 HUX:
E;ii?eBT““eCKoro PO~ | 1778 | 1818 | 1918 | 1952 | 2010 | 1919 | 1921 | 1991 | 2056 | 65 3,2
;‘fﬁf’m“ecmm PO \'goo | 775 |835 |893 | 917 |862 |862 | 944 | 956 | 12 13
AHCCTESNOTIONITPCAMA- | 374 | 392 | 372 | 392 |393 |382 |373 | 398 | 415 | 17 4,3
TOJIOT'HY, TOKCHUKOJIOTH
aKyIIePbI-THHEKOJIOTH 561 | 570 |569 |579 |581 |597 |597 601 | 565 -36 -6,0
TeauaTpsl 740 | 804 | 726 | 736 | 743 | 705 | 705 | 768 | 741 | -27 -35
oTansMonOrH 177 | 190 |200 | 195 |197 | 189 |202 | 199 | 196 | -3 15
OTOJIAPUHT OJIOTH 183 187 194 184 188 179 176 189 203 14 7,4
HEBPOJIOTH 285 | 295 |329 |314 |321 |302 |312 | 332 | 338 6 1,8
TICUXMATPBI ¥ Hapkojorn | 241 | 220 | 255 | 251 | 266 | 252 | 246 243 | 239 -4 -1,6
drHsuaTpsl 111 | 124 |106 | 113 |119 | 118 |118 | 114 | 109 | -5 45
JIePMATOBEHEPOIIOTH 134 | 146 | 153 | 144 | 147 | 143 | 155 | 156 | 144 | -12 7.7
ﬁiﬁ?ﬁHonorH MPAAMOT 909 | 200 | 213 | 220 | 241 |234 | 243 | 253 | 268 | 15 6,0
BpayH 110 Je4eOHoi pus-
KyJNbType W CHOpPTHBHOH | 15 26 16 12 12 17 15 22 26 4 18,2
MeIUILIUHE
Bpayd CaHUTAPHO-TIPOTHU-
BOSTHACMITICCKOR 47 |57 |61 |59 |111 |143 |146 | 87 | 140 | 53 61,0
TpyNIbl U Bpadd MO 00-
el TUTHEHE
COMaJI-TUTUCHUCTHI nu
opraHmzaropsl  3apaBo- | 447 | 388 | 361 |326 | 290 | 297 | 307 308 | 285 -23 -7,5
OXpaHEeHHUs
cTOMaToNOrH 963 | 990 | 995 | 990 | 1033 | 1043 | 1047 | 1078 | 1032 | -46 43

Hcrounuk: [5; 6]
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CBs3aHa 1aHHasl TEHAEHIMA C ONITUMU3aLUEH
KOJINYECTBA PabOYMX MECT, MHOTME MEIUIMHCKHUE
COTPYAHHUKH PabOTaIOT MO0 COBMECTUTEILCTBY (3TOT
(hakTop TaKKe yBeIMYUBAET CyMMY CPEIHEMECIYHOM
3apabOTHOW IUIATBI), a TaKXKe pOCT 3apaboTHOM
IUIaThl CBSI3aH C BBINOJHEHHEM yKa3oB lIpesunmenta
Poccuiickoit denepanuu 0 MOBBIICHUH 3apaOOTHOI
TUTaThl MEJUIIMHCKUM PaOOTHHKAM, HHACKCALIUEH 3a-
paboTHO# mIaTel. Kpome 3Toro, HAa9uCIsINCh AOTTOJ-
HUTEJIbHBIE BBHIIIATBI MEIUIMHCKUM pabOTHUKaM,
KOTOpble paboTanu B OONBHHUIIAX BO BpeMs MaHIe-
MHH, a TaKXKe MMEETCsS HEKOTOpas TEHICHLHMs He-
XBaTKM MEJUIMWHCKHX pPaOOTHUKOB IEPBUYHOTO
3BEHA, B CBSA3M C 3TUM COTPYJHHUKH PabOTAIOT MO He-
CKOJIBKO CMEH, 4TO TAKXK€e OTPaKaeTCs Ha CTATUCTHKE
pocta 3apaboTHOH miatel. To ecTb, 3TH TEeHACHLIUHU
SBJISIFOTCS CJICACTBUEM BJIMSHUS MEp TOCYAapCTBEH-
HOU TOJIUTHKH PETYIUPOBAHUS PBIHKA TpyZAa chepsl
3apaBooxpaneHus. [loatromy uenecoobpasHo pac-
CMOTPETH BIIMAHUC peFHOHaHLHOﬁ IMOJIMTUKU Ha pas-
BUTHE U PETyJIUPOBAHUE PBIHKA TpyAa cdepsl 3apa-
BooxpaneHus B Peciybnuke Kppim.

B cootBercTBuuM ¢ pacmnopsbkenuem Coserta
muHUCTpoB PecnyOomuku Kpeim ot 21.06.2016 Ne
632-p «O06 onTUMU3aIUU B OFOIKETHOH chepe» C lie-
JbI0  «COKpalIeHUs HEIPPEKTHBHBIX OHOKETHBIX
pacxoloB MpH COXpaHEeHHH OOBEMa M KayecTsa,
MpeaAOCTABIIACMBIX HACCIICHUIO MEAUIUHCKUX YCIIYT»
[10], B 2016 Tomy ObLIa mMpoBeneHA peopraHU3AIH
CTPYKTYpBl M ONTHUMH3ALUS IITATHOH YMCIEHHOCTH
yupexaeHui cepsl 3ApaBOOXpaHeHHS, B pe3yIbTaTe

KOTOPOH «KOJMYECTBO YUPEKIACHUA OBLIO COKpa-
uieHo Ha 14,1%, COOTBETCTBEHHO ILITAaTHAS YHCICH-
HOCTh COTPYJIHHKOB, 3aHATHIX B cdepe 31paBooxpa-
HEHUS, B TOM YHCJIE MITAT aJIMUHUCTPATUBHOIO, XO-
3SIMCTBEHHOTO M OOCITYKHBAIOIIETO TEPCOHAaNa ObLI
cokpamény» [11].

BwmecTe ¢ Tem, B mporiecce JaHHOTO UCCIE0-
BaHUs, HAMU ObLIa BBISABIICHA TCHJCHIUS COKpaIIe-
HUS YUCIEHHOCTH Pa0OTHUKOB HEKOTOPBIX METUITIH-
CKHUX CIICIUAIBHOCTEH, KOTOPBIC BBI3BAHBI PAIOM
O0OBEKTUBHBIX MPUYHH, @ IMCHHO:

- COKpaIlleHHe YHCIEHHOCTH PaOOTHUKOB IO
COBMECTHUTENIBCTBY, [0 TPUYUHE  YBEITUYCHUS
Harpy3Ku B CBS3H ¢ OoJiee )KECTKUMU TPEOOBaHUSIMU
K COOJIOZCHUIO PETJIAMEHTOB OKa3aHWS MEIUIINH-
CKOM MOMOIIIH;

- COKpalllCHUE MITATHOW YUCICHHOCTHU B CBS3H
C TOCTIKEHNEM PabOTHUKOB IIEHCHOHHOTO U CTapIIe
MIEHCHOHHOTO BO3PAcTa U BBHIXOJIOM Ha MEHCHUIO U3-3a
pocTa Harpy3okK, a TakKe YCHJICHUEM KBaTu(UKaIly-
OHHBIX TPeOOBAaHUI M AKKPEIUTAIIMH METUIIMHCKIX
CIICIUAIUCTOB B COOTBETCTBUM C HOPMATHBHBIMHU
TpeOOBaAHUIMU;

- TIepees]| psijia CIIeUAMCTOB sl pabOoTHI 1Mo
MPUYUHE CMEHBI MECTa JKUTEIIbCTBA WU MOTYUYCHUS
rpakIaHCTBa JIpyroi crpausl [12].

Hcxons w3 BHIIIENEPEYHCICHABIX MPHYUH
COKpAIICHUs YUCICHHOCTH MEAMIIMHCKUX PaOOTHH-
KOB, TIPOBEJIEM aHaJIN3 MPOU3BOAUTEIHHOCTH TPY/a
pabOTHUKOB OpraHu3aIuii chepsl 3paBOOXpaHEHUS,
CTaTHCTUYCCKHUE JTaHHBIC M METOJOJIOTHS pacyeTa,
KOTOPBIX MpeJICTaBIeHa B Tabmuie 4.

Tabnuna 4 — Pacuer nmokasareJieil NpOU3BOAMTEIbHOCTH TPyAa Pa0OTHHKOB OpraHu3anuii cepol
3apaBooxpaHenus Pecnyoauxu Kpbim

IIpoun3BoaNTEILHOCTH HHaexc npon3BoaMTEILHO-
CpeaHsist YuCJIeH-
ot le/lﬁbl.]'l]),“ HOCTb PaGOTHHKOB, TPYyAa OAHOT0 PaGOTHHKA CTH TpyAa
MUJIH. py0Jtei TEIC. TETOBEK (cr. 2/ er.3), (I Trex.rona - I Tupenrona) /
ThIC. py0JIeii M Tupen.roxa) X 100%

1 2 3 4 5
2015 443,6 65,539 6,77 -
2016 893,4 64,219 13,91 105,47
2017 641,1 61,077 10,50 -24,5
2018 699,4 59,999 11,66 11,05
2019 1028,8 60,385 17,04 46,14
2020 1699,0 59,307 28,65 68,13
2021 4662,6 60,257 77,38 170,1
2022 796,89 58,819 13,55 -82,5
2023 2163,6 57,147 37,86 179,4

Hcrtounuk: [13]

AHanu3Upysl CTAaTUCTHYECKUE JaHHBIC Tal-
murel 4 otMeTnM, 4TO 3a mepuox ¢ 2015 mo 2021
TOJIbI HAOTFOIaeTCs €XKETOTHOS YBEIMYCHHE ITOKa3a-

TeJIsl IpUOBUIM OpraHu3aluii cepsl 3apaBoOXpaHe-
HUSI, TIPH OTOM HaONIOJAIOTCS KOJIEOAHUSI CpeHEei
YHUCIEHHOCTH PaOOTHUKOB Ha MPOTSHKEHUHU BCETO HC-
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ciemyemoro nepuoaa. OqHAKO B TAKOM CIIydae Ipo-
CJIEKUBACTCSI CYIIECTBEHHBIH POCT MPOU3BOAUTEIb-
HOCTH TPY/ia B OpraHu3aIusx cepsl 37jpaBooXpaHe-
Hus 10 2021 roxa. B 2022 roxy noka3aTeib pUObLTH
COKpaTWics B 5 pa3, COOTBETCTBEHHO ITPOU3BOJIU-
TEIBHOCTH TPYAA TAaKXKe 3HAYNTEITFHO COKPATHIIACh U
coctaBuia 13,55 TeIc. pyOiieli Ha oTHOTO PaOOTHUKA,
HO K 2023 roay mokasarenab MPOU3BOAUTEILHOCTH
MOCTENIeHHO Bo3Bpariaercs 10 yposas 2020 roga. B
[[EJIOM TMPOU3BOAUTEIBHOCTh TPYAa OAHOTO paboT-
HUKa yBeIuumiack ¢ 6,77 Teic. pyoseii B 2015 roay
1o 37,86 Toic. pyouneii B 2023 roxay (puc. 2).
[ToBbINIeHNE TTPOU3BOIUTENBHOCTU TPYyIa pa-
OOTHUKOB oOpraHu3anuii chepsl 3IPaBOOXPaHCHUS
00yCIOBIIEHO, B TIEPBYIO OYEPE/Ib, 38 CUET BHEAPEHUS
HOBBIX CUCTEM OILIATHI TPy/Ja paOOTHUKOB OTPACIHU U
OIUIaThl MEJIUIMHCKOW TIOMOIIM, OCHOBAaHHBIX Ha
ydere 00bEMOB U KauecTBa MPE0CTABISEMBIX YCIyT,

200

150

100 105,47

50

2015roxg 2016 roxg 20£4

BHEJIPCHUU TEXHOJIOTUH OEPEIKITMBOTO MPOU3BOJICTBA
B MEAMIIMHCKHUX OPraHU3aIlVsiX, KOTOPhIC OPUEHTH-
pOBaHBI Ha MOBHIIIICHHIE YIOBJICTBOPCHHOCTH TOTpe-
OouTeneil MEAMIIMHCKUX YCIYT, CHUXKGHUE TPYIOIIO0-
TEepPh MEIUIIMHCKOTO MEPCOHAJIA, MOBBIIICHUE Kade-
CTBa ¥ TIPOM3BOJAUTENHLHOCTH TPY/Aa B OpraHU3aIUsAX
cdepbl 3IpaBOOXpAaHEHUSI 3a CUET PAlMOHAIBHOTO
pacrpeneneHust pecCypcoB U BpeMEHH.

OTMeTuM, 94TO MEXaHH3MbI TOBBIIMICHUS MTPO-
M3BOJUTEIHLHOCTH TPY/Ia pa3padaThIBAIOTCS Ha TIPE/-
MPUATUSAX B 0a30BBIX HECBIPHEBBIX OTPACISIX 3KOHO-
MUKH, KOTOPBIC HA CETOHSAIIHUNA JICHb MOJIBEPKCHBI
TEXHHKO-TEXHOJIOTUYECKON TpaHChOpMAIUK YIIpaB-
JICHUSI TIPOM3BOJICTBEHHBIMH TPOIIECCAMU, OJHAKO B
comuabHON cepe, B YaCTHOCTH B cepe 3apaBo-
OXpaHEHHUsS, BOTPOCH! MOBBIIICHUS MPOU3BOAUTEIb-
HOCTH TPYy/ia OCTAIOTCS HE YPETyJIHUPOBAHHBIMH.

179,4

ox 2018rom 2019roxm 2020roxm 2021 rom 20221en 2023 rox

-82,5

s [[pon3BOAUTENHFHOCTD TPYAA OJHOTO pabOTHHKA, THIC. pyOIei

e IHICKC MPOU3BOAUTECIBHOCTU TPYyJa

Pucynok 2 — IIpon3BoAMTEeIbHOCTH TPY1a PA0OTHUKOB OPraHu3aluii cepsl 31paBooXpaHeHus
Pecnyosmmxn Kpeim
HcTouHMK: COCTAaBIEHO aBTOPOM Ha OCHOBAHMH PACUYETOB TAOIHIIB! 4

TakuMm 00pa3oM, JaHHOE HCCIeOBaHUE I103-
BOJIWJIO CHIEJaTh BBIBOJ, YTO Pa3BUTHE PBIHKA TPy/Ia
cepbl 31paBOOXPaHCHHS MOYKHO OXapaKTePU30BaTh
M0 POCTY TaKMX (PAKTOPOB: 32 UCCIEIyEeMBIH TIEPHOT
HAOIOJaeTC yBEIUYCHNE KOJIUYEeCTBA MEIUIIH-
CKHX OpraHu3alliid; MPOCICKUBACTCS POCT MOIITHO-
cTeit aMOyIaTOPHO-TOTMKIMHUTYECKUX OpTaHH3aIHid,
BEIPAXKAIOIIUNCS B YBEJIMYEHUH 4YHCIIA TOCEHICHUN
nmanyeHTaMu B CMeHy. HecMmoTps Ha TO, 9TO HamMu
ObLya BBISIBIICHA TEHACHIIS COKPAICHUS YUCIICHHO-
CTH MEJIUIIMHCKUX PA0OOTHUKOB TIO PSITy IPUYUH, KO-
TOPbIC OBLIH ONKCAHBI BBIIIE, OTMETHM, YTO 10 HEKO-
TOPBIM CHELUATIBHOCTSIM, TAKUM KaK T€pareBThl, aHE-
CTE3UOJIOTH-PEAaHUMATOJIOTH, BpadyW IO Je4eOHOU
(GU3KYIBTYPE U CIIOPTUBHOW MEIMIIMHE, BpAauu CaHH-
TapHO-MIPOTUBOAMUAEMUYECKON TPYIIIBI U BpayH IO
o0IIle TUTHEHE, TO MX YHCIEeHHOCTH Ha 2022 ron

YBEJIMYMIACh, OJHUM U3 (PAaKTOPOB YBEIMUYCHUS SIB-
JSIETCST peayu3anysl MeXaHu3Ma [eJIeBOro 00y4eHHs
C 1enb0 obecrieyeHns: MEJUIIMHCKUX OpraHu3alunii
KBAIM(HUIMPOBAHHBIMU KaJpaMHy 110 TE€M CIeLHab-
HOCTSIM, 110 KOTOPBIM HaOJIto1aeTcst eGUInT.
BwMmecte ¢ Tem pazBuTHe pbIHKA Tpyaa chepbl
37IpaBOOXpAHEHHS] HEPA3PBHIBHO CBA3aHO C MEXaHH3-
MaMH PeryJMpOBaHMs TPYJOBBIX OTHOIICHUH U pea-
nr3anyei Mep, CIOCOOHBIX MOBHIIIATH YCTOHYUBOCTD
u 3 peKTUBHOCTE Beell cepsl 3apaBooxpaneHus. B
npolecce JaHHOTO MCCIeJOBaHUsI HAMU OBbLIO BBISB-
JIEHO, YTO MPOIECC PETyJIHUPOBaHHS PBHIHKA TpyJa
cdepsl 31paBOOXpaHEHUs] HOCUT AWHAMMYECKHN Xa-
PaKTep U peanuzanys olpeaeIeHHbIX MEP 3aBUCHUT OT
CTETICHU BIUSHUS BHEITHUX (DAaKTOPOB, BIUSIOIINX
Ha pa3BUTHE PbIHKA TPyAa. 3a UCCIEeIyeMbIi IEPHOA
CIIEJICTBUEM DETYJIUPOBaHMS PBIHKA TpyAa chepsl
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3PAaBOOXPAHEHHS BBISBICHBI CIEAYIONINE TPAHC-
(opManMOHHBIE TPOLECCH: B paMKaxX pealu3aluu
3(PEKTUBHBIX MPOTpaMM TOCYIAPCTBEHHOTO pEry-
JMPOBaHUS — HALIMOHAIBHBIE MTPOEKTHI «3IpaBoOXpa-
HeHHe» U «Jlemorpadus», IpOUCXOAUT peopraHu3a-
¥ aMOYIIaTOPHO-TIONUKIMHIIECKUX OpraHU3anuii,
peanu3yoTcs MeXaHU3MBI yepKaHUs BLICOKOKBAJIH-
(uMpOBaHHBIX KaJAPOB, B TOM YHCJIE 32 CYET BHE[-
PEHUSI HOBBIX CHCTEM OIUIATHI TPYAa METUIUHCKHX
paboTHHKOB, HaOIIOJaeTCsl MOCTETNEHHBIN POCT MPO-
M3BOJUTEILHOCTH TPYZAd, OCHOBAaHHBIM Ha peann3a-
UM KOHIENIUH OepekIMBOTO  IPOU3BOACTBA,
HalpaBJICHHON Ha Pa3BUTHE MOZETH MalUeHTOICH-
TpUYHOCTH, PopMupoBanue 3Q(HEKTUBHON CUCTEMBI
yIIpaBJICHHUS B3aMMOAEHCTBUEM C TAI[IEHTaMH U OC-
HOBaHHOH Ha aHaJIM3€ KOHLENTYaIbHOM posu Oepek-
JMBOTO TNPOHM3BOACTBA B TOBBIIICHUH MPOU3BOIH-
TENBHOCTH TPyJa OpraHu3auii cdepsl 3apaBooxpa-
HEHHS Yepe3 MIPU3MY COITHO MPOCTPAHCTBEHHOTO pa3-
BUTHS 4eJIOBEUECKOTO KaluTasa peruoHa.
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YJIYYIIEHUME MMO3ULIU POCCUNCKOU ®EAEPALIUU B PEUTUHTE
CTATUCTHUYECKOI'O IIOTEHIIMAJIA BCEMUPHOI'O BAHKA IS
OBECIEYEHHUS HALIMOHAJIbBHOM BE3OIIACHOCTH B I'/IOBAJIBHOM
MH®OPMALIMOHHOM IIPOCTPAHCTBE

T.B.'ypent

@I'BY «Hayuno-uccredosamenbCKull UHCMumym npooiem coyuaibHO-9KOHOMUYECKOU CIamu-
cmuxu @edepanvroil cyicovl 20cyoapcmeennoi cmamucmuxuy (HUU cmamucmuxu Poccmama),
Poccusa, 105187, 2. Mockea, Hzmaiinosckoe ui., 0. 44.

B crathe 000CHOBaHO 3HauY€HHE HAIMOHAIBHOW CTaTUCTUYECKOM CHCTEMbI AJsi oOecnedeHus: 6e301macHOCTH
ctpansl. Onpeznenersl mo3unuu Poccun B onienke MHnekca ctaructiyeckon 3 (heKTHBHOCTH U €T0 KOMIIOHEHTOB, chop-

MYJIMPOBAHBI IPEIUIOKEHHUS 110 YIYYIICHUIO 9THX MO3UIHH.
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IMPROVING THE POSITION OF THE RUSSIAN FEDERATION IN THE RANKING OF
THE STATISTICAL POTENTIAL OF THE WORLD BANK FOR ENSURING NATIONAL
SECURITY IN THE GLOBAL INFORMATION SPACE

T. V.Guren

Federal State Budgetary Institution "Scientific Research Institute of Problems of Socio-Economic
Statistics of the Federal State Statistics Service" (Research Institute of Statistics of Rosstat),

Russia, 105187, Moscow, lzmailovskoe sh., 44.

The article substantiates the importance of the national statistical system for ensuring the security of the country.
The positions of Russia in the assessment of the Statistical Efficiency Index and its components are determined, and

proposals for improving these positions are formulated.

Keywords: national statistical system, statistical potential, Statistical efficiency Index, ratings.

BBeaenue

OpnHUM U3 BaKHEUIITNX (PaKTOPOB COBPEMEH-
HBIX TEOTIOJINTUYECKHX YCIIOBUH ABIsIETCS obecrede-
HHE HAallMOHAJILHOM 0€3011aCHOCTH B IJI00aJIbHOM HH-
(hOpMaITMOHHOM MPOCTPAHCTBE, KOTOPOE aKKyMYJIH-
pyeT B cebe MHPOBbIe HH(POPMALMOHHBIE PECYPCHI 1
WHPPACTPYKTYPHI.

ITonuTHKy rocynapcTB, rJIaBHOW LENIbIO KO-
TOPO# ABJSETCS OOCCIEYCHHE >KM3HEHHO Ba)KHBIX
WHTEPECOB SKOHOMHUKHU M 00IIECTBa, 00yCIOBIUBAIOT
HallMOHAJIbHbIE MPUOPUTETHI, KOTOPhIE B TOM YHUCIIE
HamnpaBJieHbl Ha OOeCIeueHue JIO0CTOWHOrO MecTa
CTpaHbI B TNI00aTHFHOM HHPOPMAIIMOHHOM POCTPaH-
ctBe. KittoueBas poJib B yCIIEIHOM YIIPaBIECHUH I'OC-
y,Z[apCTBOM HpI/IHaJlJIe)KI/IT HAallUOHAJIBHBIM CTAaTHU-
CTUYECKUM CHCTEMaM, KOTOPBIE MPEIOCTABIAIOT
B2KHYIO OOIIECTBEHHYIO YCIYI'Y U TEM CaMbIM CO-
371aI0T OCHOBOTIOJIATalONIyI0 MPEANOCBUIKY s
MPUHATHUS MPABUTENBCTBAMU PEUICHUN 110 BOIPO-
caM SKOHOMUKH, OOIIECTBA U OKPYKAIOIIEH CpeIbl.

EDN YUUCBA
Tamvsna Bauecnasosma Iypen — kamoudam
men.: +7 (963) 633-16-65, e-mail: m_guren@mail.ru.

IKOHOMUYECKUX

OneHka 1 yiaydllleHue MOTECHITHAaIa HAIlHO-
HaJIbHBIX CTATUCTHYECKHUX CHCTEM SBJISIOTCSA 4Ya-
cthio rnobansHOM [loBecTkn qHS B 00s1acTH yCTOM-
YUBOro pa3BuTusa Ha nepuof 1o 2030 roxa, npuHa-
toit 'enepanbuoil Accambiuieeit OOH [1]. MucTpy-
MEHTBI OIIEHKH IMOTEHI[Hala ObUIH pa3paboTaHbl Ta-
KUMH opraHuzanusmu, kak [lapmwx21, IIpogoBoss-
CTBEHHasi M CEIbCKOXO3SHUCTBEHHAs OpraHU3alus
O60benuaennpx Harmuit (DAO), EBpomneiickas 3xo-
HoMmHuueckas komuccus Opranusanuu O0beIMHEH-
veix Hamuii (EDK OOH), DxoHoMu4eckast KOMHC-
cus Opranmzanun O0benuHeHHBIX Haruit s Ag-
puku (UNECA) u biopo mnepemnucu HaceneHHs
CIIA.

Tem cambIM T100aJIbHAs IOBECTKA JHS B 00-
JIACTU CTATUCTUKHU MPEAOINpeieNinia CUCTEMY LieNel
¥ 3a7a4, PEIIeHNEe KOTOPhIX TPeOyeT COBMECTHOTO
MapTHEPCTBA HAI[MOHAIBHBIX CTATHCTHYECKUX CH-
cTeM JJid U3MEpEeHHUs Iporpecca.

HayK, GeOywull HAYYHbILL — COMPYOHUK,
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T.B. I'ypeH

[loHATHE HaLMOHAJIBHOM CTAaTUCTHYECKOU
cucteMbl Poccuiickoil denepaiiuu onpesiesieHo B
OenepanbHoM 3akoHe «O0 odHIMATEHOM CTAaTH-
CTUYECKOM YUYETEe U CUCTEME rOCyJapCTBEHHOM cTa-
tuctuku B Poccuiickoii @enepanumy» [2]. D10 «roc-
yaapcTBeHHas (henepanbHas HHGOPMAIMOHHAS CTa-
THCTUYECKAasi CHCTEMa, TIPEICTABIIIONIAs CO00M co-
BOKYITHOCTh MO3BOJISIOIIUX OCYIICCTBIISATH O(QHIIH-
AJbHBIA CTATUCTUYCCKUN yUET NECPBUYHBIX CTATH-
CTUYECKUX JaHHBIX ¥ aJIMIAHUCTPATUBHBIX TaHHBIX,
(hopmupyeMOil Ha WX OCHOBE B COOTBETCTBHH C
opUIUATBHOW  CTATUCTUYCCKOH  METOO0JIOTHEH
OoOUIHATBPHON CTAaTHCTHYECKOW HWHOOpManuu |
obecreunBarOMUX (HOPMHUPOBAHUE TaKOW HHQOP-
Maluyu THPOPMAIIMOHHBIX TEXHOJIOTUH M TEXHUYE-
cKkux cpeacTB». dopMupoBaHue Takoi MHGpoOpMa-
nuu ocymiecTBstor DenepanpHas ciyxba rocy-
napcTBeHHO#M cratuctuku (Poccrat), MuHuHCTEp-
CTBa U BEJIOMCTBA, SIBIISIFOIIIMECS B COOTBETCTBUHU C
YKa3aHHBIM 3aKOHOM CYOBEKTaMU OQHUIIHATHHOTO
CTATUCTUYECKOTO yIeTa.

Oxunaembli  3QPEeKT OT ACATCIBHOCTH
HallUOHAJIBHOM CTATUCTHYECKOM CHUCTEMBI BO MHO-
TOM 3aBHCHT OT ITOTEHI[HAJa, KOTOPHIH 00yCIOBIIH-
BaeT €¢ MECTO B IIO0ATbHOM HH(DOPMAIMOHHOM
MPOCTPAHCTBE. DTO CO3AAET MPEIMOCHIIKU IS pac-
MIFPEHUs TI00ANBHBIX BO3MOXKHOCTEH 110 Tiepeaade
O(QUIMATILHBIX CTATUCTUYCCKUX JaHHBIX. BakHas
pOJIb B JAaHHOM TIPOIlecCE MPUHAMICKUT MEKTyHA-
POTHBIM OpTaHHU3AIMsIM, KOTOPhIE TPUHUMAIOT yda-
CTHE B DPETyJUPOBAaHUHM MEXIyHapOIHOTO OOMeHa
uHpOpMAIUEH, B TOM YHCIIe B 0OSCIICUCHUH ¢ Kade-
CTBa U JIOCTOBEPHOCTH. B 3T0i1 cBsi3m 3amaua ormpe-
JleJIeHUs TIOTeHIINAlla POCCUICKON CTaTUCTHIECKOM
CIIYOBI TPHOOPETACT 0COOYI0 aKTyaIbHOCTb.

HWU cratuctuku Pocctata mpoBOAWIIOCH
WCCJIeIOBAaHHUE C IIENIBI0 COTOCTABIEHUS TOTEHIIH-
aja POCCUNCKOW CTaTUCTUYECKOU CIyKObI C 3apy-
OCXKHBIMH CTY)K0aMHU U pa3pabOTKH peKOMEeH Al
1o ero noBeIeHuro. [Ipu 3ToM nepBocTenennas 3a-
Jlada 3aKII0YaeTcs B HM3YYCHHH MEXIyHAPOIHBIX
MOAXO0JI0OB K U3MEPEHHUIO CTATUCTHUYECKOrO MOTCH-
1yaga CTpaH, HCIOIB3YEMBIX MEXIYHAPOIHBIMU
OpraHU3ANHIMHU.

OnHOI 13 TaKUX Opranu3aIyii sisisercs: Bee-
MUpHBIN 6aHK (fganee — baHk), KOTOPBIN 1S AOCTH-
J)KEHUs CBOEW TIJIaBHOW 1IeNiM, HAIpPABJICHHOM Ha
0oprOy Cc OegHOCTBIO BO BceM Mmupe, (popmupyer
MPEICTaBUTEIbHYIO0 0a3y CTaTHUCTUYECKUX JaHHBIX,
OTpaKarollUX Bce acmeKkThl 3Toro mpouecca. Couep-
JKalascs B Hel HHpopMaIHs SBISETCS OCHOBOU IS
pa3paboTKi OGAa3UCHBIX CIIEHAPHEB PAa3BUTHSA 3KOHO-
MHUYECKOH cHuTyanu, )(HEKTUBHBIX MOTMTUYCCKUX
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Be6-nopran  Bcemmpunoro  6amka. —  URL:

https://data.worldbank.org/.

MEp B TOCYJApCTBEHHOM M YAaCTHOM CEKTOpax, a
TaKKe JJIs ONIPENEICHUS LIEJIEBbIX I0KA3aTENEeH U MO-
HUTOPUHTA PE3yJbTATUBHOCTH MPOBOAUMON B CTpa-
Hax MOJUTHKH. Bce 3To TpedyeT moCcTOSHHOTO MOBBI-
LICHUS KAYeCTBA U KOJIMYECTBA CTATUCTUYECKUX JTaH-
HEIX. B cBOEit 6a3e OTKPBITHIX JaHHBIX >, BceMupHBIi
0aHK eXeroJHO MyOJIUKYeT CTaTUCTUYECKUE TIOKa3a-
TEIU ISl OUEHKH CTAaTHCTUYECKOro MOTEHLHWana U
ero 3¢HEeKTUBHOCTH IO CTPaHAM MHpa, a TaKKe Me-
TaJaHHbIE JUIs UX pacyera.

bank sBnsieTcss MHUIIMATOPOM U OCHOBHBIM
CIIOHCOPOM TaKHUX MEXAYHAPOIHBIX MPOTrpamMM, Kak
«O0mas cucreMa pacrnpocTpaHeHust JaHHbIXY», «Oc-
HOBa OIICHKU KaueCTBa JTAHHBIX», aKTUBHBIM Y4acT-
HUKOM MEXTyHApOAHBIX NHULUATHUB I10 [IOBBILICHUIO
CTaTHCTHYECKOTO TTOTCHIMANA, TakuX Kak [lapmx21,
Mappakeunickuii TiaH JEWCTBUH IO CTaTUCTHUKE,
HaIlpaBJICHHbIA HA COBEPIICHCTBOBAHUE CTATUCTHKHU
pa3BUTHS, a TaKKe TaK HazbiBaeMoro Tpacr-poHna,
KOTOPBIN TpeAcTaBiIsieT co00l HOBBI MHHOBALIMOH-
HBIH TJIOOANBHBIH HMHCTPYMEHT (UHAHCHUPOBAHUS,
MpeTHa3HAYCHHBIN I 00ecnieueHnsT Hanboee Bax-
HBIX B MUP€ BO3MOKHOCTEM BO3/1I€IICTBUS HA JAHHBIE.

Cucrema  mnoka3zatejeii  BcemupHnoro
0aHKa 1A OLEHKH CTATHCTHYECKOTO
NMOTEHINAJIA CTPaH

Baxueliield CTaTUCTUYECKOW MNPOAYKIUEN
banka sBnseTcs exxerogHasi myONHKamus MoKa3aTe-
JIel CTaTHCTUYECKOro moTeHiuanza. Cucrema Takux
nokasateneil Oblia paspadorana bankom B 2004 r. B
KauecTBe HMHCTPYMEHTA JUTSI OIEHKH 3(PPEKTUBHOCTH
€ro KPEJIWTHBIX TMPOEKTOB, CBS3aHHBIX C YITydIlle-
HUEM CTAaTHCTUYECKOTO IMOTEHI[Maa CTpaH, Ha OC-
HOBE KIJIFOUEBOT0 WHAMKaTopa — MHIeKkca cTaTucTu-
yeckoro noternuana (SCI).

SCI ocHOBaH Ha JIWAarHOCTUYECKOM CXeMme,
OLIEHUBAIOIIECH CTATUCTUYECKUI MOTEHIMAI CTpaH B
CIEeIyIOINX O00JacTIX: METOMOJIOTHS, HCTOYHUKU
JIAaHHBIX, a TaKXXe IMEePUOJUYHOCTh M CBOECBPEMEH-
HOCTh X mpenoctaBieHrs. OCHOBY OIIGHKH COCTaB-
TSt 25 ToKas3aTelniell B IepedrCIIeHHBIX 00JacTsIX ¢
WCTIONIb30BaHUEM OOIIEOCTYITHOW MH(OPMAIIMH 10
146 ctpaHam, B YMCIIO KOTOPBIX HE BXOJIWJIH CTPAHbI
C BBICOKMM YpOBHEeM jioxoaa. OHaKO CO BpeMEeHEM
BO3HUKJIAa HEOOXOAMMOCTh COBEPIIICHCTBOBAHUS TIO/I-
X0/J1a K OTIPEJICIICHUIO CTATHCTUYECKOTO TIOTCHITNATIA,
MOCKOJIBKY Pa3JIMYHbIE €ro acleKThl ObICTPO yCTa-
penu, a METOAOJOTUsS M3MEPEHUsI U OXBaT CTpPaH
OCTaJIUCh MPEKHUMH, B TO BpeMs KaK r100abHBIN
MacmTab JMaHHBIX 3HAYUTEIHLHO U3MEHMICA. TeXHO-
JIOTUYECKHUE JOCTIDKEHUS B OOJIACTH BBIYHCIIHTENb-
HOW TEXHUKH W BO3MOXHOCTH XPAHEHHS JaHHBIX

78 CIIoI DY


https://data.worldbank.org/

Yayuwenue nosuyuii Poccuiickoti edepayuu 8 pelimuHze cmamucmuyecko2o NoOmeHyuaId ...

00ycIOBIIIN HEOOXOIUMOCTh COBEPIIICHCTBOBAHUS
HAalMOHAJBHBIMU CTaTHCTHYECKUMHU CITy>KOamu (ma-
nee no tekcry — HCC) meTonoB cOopa NaHHBIX M
NPaKTUKK UX PACIpPOCTPAHEHHS, a TAK)KEe IOBBIILIE-
HUS UX KayecTBa.

Kpome toro, SCI doxycupoBaics Ha Oonee
OCmHBIX CTpaHaX, MOCKOJNbKY OJHHM W3 TJIaBHBIH
npuoputeTos BecemupHoro 6aHka siBisieTCs coO3aaHue
MHpa, CBOOOTHOTO OT OEIHOCTH, Ha MPUTOIHOMN IS
JKU3HH TUIAHETE? U, KaK yKa3bIBAJIOCh BBILIE, B LEIIX
00pBOBI ¢ 6eTHOCTHIO BO BceM Mupe baHk npenocras-
JSeT CTaTUCTHUYECKYI0 HWH(popMaiuio 000 Bcex ac-
MEKTax MpPOIECCOB, MPOUCXOSAIIUX B Pa3BUBAIO-
HIUXCS CTPaHax.

OnHako TakoW TOAXOA OrPaHMYUBAET B
HACTOsIIEe BPEMS aKTyaJbHOCTh IOKa3aTessl U Ipu-
MEHEHHE €ro BO Bce OoJiee MI00ANIU3UPYIOMIEMCS
Mupe. OJTO OrpaHHYEHHE, CBS3aHHOE C OXBATOM
CTpaH, cTajio eule 0ojiee 3aMETHHIM B Halle BpeMms,
KOTJ]a BCC HAIIMOHANBHBIE CTATUCTHYECKHE CUCTEMBI
CTaJIKUBAIOTCS C aHAJIOTHYHBIMH MPOOJIEMaMH, CBS-
3aHHBIMH C DBOJIIOLMEHN M afanTanued K HOBBIM HC-
TOYHHKAM JaHHBIX, TEXHOJOTHsIM OOpaboTKH aaH-
HBIX ¥ TIapTHEpaM 1o oO0paboTke naHHbIX. [lepeunc-
neHHble (hakTOpbl MOTPeOOBAN CO3MAHUS CTAHAAPT-
HOT'0 MHCTPYMEHTA JAJIsl U3MEPEHUsI CTATUCTUYECKOTO
MOTEHIIANA CTPaH OCJIEA0BATEIbHBIM H COTIOCTABH-
MBIM 00pa30M Kak [yt OoJiee 0oraThix, Tak U Juist 00-
nee OemHBIX CTpaH. TakUM MHCTPYMEHTOM SIBHJIACh
paspaboTtanHas baHkoMm HOBasi cHcTeMa YITydllIeH-
HBIX TOKa3zarenel 3((HeKTHBHOCTH AJIsl OILIGHKU CTa-
TUCTUYECKOT0 MOTEHIIHNANA.

Cucrema mokasarejeld cTaTHCTHUECKON 3(¢-
¢dexruBHoctu (SPI) mpemaracT HOBYHO HEPCIICKTUB-
HYIO OCHOBY ISl M3MEPEHHUSI BCEX CTaTUCTUYECKUX
CHCTEM — OT MEHEE 3PENbIX IO BEICOKOPA3BUTHIX — U
OXBaTHIBACT BCIO HAIMOHAIBHYI) CTATHCTHYECKYIO
cucremy. SPI Bkimowyaer Habop u3 51 mokazarens,
JTAHHBIE TI0 KOTOPBIM MyONHKyroTCs, HaunHas ¢ 2016
T. ¥ B HACTOsIIIee BpeMs JOCTYIHBI 1o 217 cTpaHam,
n3 HUX OoKkoso 180 cTpaH pacmonararoT JAOCTaTOY-
HBIMH JaHHBIMH JJIS1 pacueTa MHIEKCa CTaTHCTHYe-
CKOH 3 peKTUBHOCTH (3TOT HAOOP CTPaH OXBATHIBAET
99,2% nacenenus mupa) [4, 5].

Ha Be6-noprane Becemuproro 6anka nokasa-
Tenr 3GGEKTUBHOCTH MyOJIIMKYIOTCSl KaK TI0 OT/IEIb-
HBIM CTpaHaM, TaK M B pa3pes3e reorpaduieckux pe-
ruoHoB: lOxnas Asus; EBponma u llentpanbHas
Asust; bmwkanii Boctok n CeBeprast Adpuka; Bo-
ctouHast Asus u TuxookeaHckuil permoH; CTpaHsl
Adpuku k tory ot Caxapsl; Jlatuackass Amepuka u
Kapubckue octpoBa; CemepHas Amepuka. Kpome
TOTO, MPEIYCMOTPEHO MpPEJAOCTABICHUE JaHHBIX B
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Be6-nopran  Beemmpnoro  6anmka. —  URL:

https://www.worldbank.org/en/home.

TPYNIIAPOBKE CTpPaH MO YPOBHIO OXOJA: HHU3KWH;
HWKE CPEITHETO; BBIIIE CPETHETO; BRICOKHUH.

Poccuiickas ®denepanus BXOAUT B TPYIITY
crpan Boctrounoit EBponel u LlenTpanbHoit A3un, a
0 YPOBHIO J0XOJ[a OTHECEHA K TPYIIIE CTPaH C TI0XO-
JIOM BBIIII€ CPEAHETO. ITO MO3BOJISIET CHOPMHUPOBATE
HEOO0XOJUMBIE PSUTHHTH U BBITIOJIHHUTE OLEHKY TI03H-
LU CTpaHbl B TOM UM HHOM PEUTHHTE.

XapakTepucThKa TIporiecca IyOJUKAITUN
Bankom moxkasareseii ctatuctudeckoit 3 hekTuBHO-
CTH MPUBEACHA HIKE B Tabuie 1.

s monp3oBaTenel Ha BeO-mopTaiie Bcee-
MHUpHOTO OaHKa pa3MelleH NOAPOOHBI MarepHat
METOA0JIOTHIECKOTo Xapakrepa «M3mepenue craru-
CTHYECKUX TIOKa3aTeNIe CTpaH: 0030p OOHOBICHUH
WHJIEKCa CTaTUCTHYECKOTO MOTeHnrata BecemupHoTro
Oanka» [3], a Tarke psag paboyux AOKYMEHTOB IIO
3TOMY BONpPOCY, MOJATOTOBJICHHBIX O3KCIIEPTAMH
banka [4, 5, 6].

CBOIHBIM IOKa3aTeneM, U3MEPSIONHUM -
(heKTHBHOCTH HAI[MOHAIBHON CTaTUCTHYECKON CH-
crembl, aBisercss WHaekc craructudeckoit s dek-
tuBHocTH (SPI). OH mpencrasisier coOoi oOmIuit
6amn SPI, KOTOpbIi U3MepseTCs MO MATH OCHOBHBIM
KOMITOHEHTaM: HWCIOJh30BaHHUE NaHHBIX, HHPOpMa-
IIMOHHBIC YCITYTH, HH()OPMAITMOHHBIC MPOYKTHI, UC-
TOYHUKHU JaHHBIX U MHQPACTPYKTypa JaHHBIX, Kax-
JIBII U3 KOTOPBIX, B CBOIO 0YEPE/b, COCTOUT U3 YETHI-
PEX-TISTH U3MEPEHNH, BKIIIOYAIOIINX OMpPeeICHHbIC
HabopsI OKazateneit (pucyHok 1).

Ha nepBoM 3Tarne BBHIMOTHSAETCS U3MEPCHHE
Kaxnoro u3 51 mokasareneil Ha OCHOBE OaTbHOM
OIICHKH — ITOKA3aTEeII0 MPHUCYKIAETCS KOJINIECTBO
0aJIIOB, COOTBETCTBYIOIIEE MIPEAYCMOTPEHHBIM JIJIs
aTOrO KpuTepusMm. Hampumep, nis mokaszarens, xa-
PaKTEpPU3YIONIEr0 JOCTYITHOCTh JIAHHBIX O Pe3yib-
TaTrax CeIhCKOXO3SHCTBEeHHOM mepenucu 3a 20 JieT,
MpeayCMOTpEeHa CieAyomas IIKkaja oneHkn: 1 0amn
— CeIIbCKOXO3MCTBEHHAS IIEPETHCh, IIPOBEIEHHAS 3a
nocieanue 10 net; 0,5 Oaia — CeIbCKOXO03SHCTBEH-
Has TIepenuch, mposeieHHas 3a nocneauaue 20 net; 0
0aJTOB — €CITH BHINICTIEPEUNCIICHHBIC YCIOBHUS HE CO-
OJIIOJICHBI.

[Moxcyer 6anoB OCyIIECTBISETCS MPEUMY-
IeCTBEHHO 110 mKaje 0amioB ot 0 go 1. g 00omb-
ITMHCTBA TOKAa3aTeNel IIKaja sSBISETCS TPEXypOB-
HeBoi: 1; 0,5 u 0 Oa/mwioB; B psje ciydyae OHa CO-
CTOMT U3 YETBIPEX ypOBHEW: Hampumep, 1; 0,6; 0,3
u 0 6amnos unu 1; 0,67, 0,33 u 0 6amnos. s ot-
JIENBHBIX TOKa3areliell MpeaycMOTpeH WHIMBHILY-
aNBHBIN MTOAXO0 K TIOJICYETY 0ajlIoB.

C ydeToM NepevYUCIEHHBIX NPEANOCHUIOK
METOJIONIOTHSI OIIeHKH MHJekca cTaTUCTHYeCKOro
noteniuana (SPI) BkiIrouaeT HECKOJIBKO ATAIOB.
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Tabmuna 1 — XapakrepucTuKa MyOJMKAIMY oKa3aTeleil craTucTuyeckoii dgpdexrusnocru (SPI)

Ha Be0-nopraje BcemupHoro 6anka

U ynpaBJieHHe

OxBar My6naukanus nasupix — ¢ 2016 roga
217 cTpan B rpynnupoBKe TaHHBIX: Ouenka crpas no 51 no-
Ka3aTesi0 N0 KOMIOHEH-
ITo reorpagpmueckomy moJsosxke-  Ilo ypoBHIO 10X012 A
HHIO ® HU3KHU '
. ® HCIOJB30BAaHUE TaHHBIX
e [OxHas Azus; ® HIKE CPEIHETO
® HHGOPMAIIMOHHBIC
e Erpomna u llenTpansHas A3us ® BEIIIE CPEIHETO CIVIH
e bmxuuit Boctok u Cesep- ® BBICOKUI yeny
® HHGOPMAIMOHHKIC TPO-
Has Adpuxka
JTYKTBI
e Bocrounas Asus u Tuxooke- Y
N ® JCTOYHMKH JIAHHBIX
AHCKWI PErHoH
e uH(pacTPyKTypa JaH-
e CrpasHbl AQpPHKH K IOTY OT bpactpyxtypa 1
HBIX
Caxapsl
e Jlatunckas Amepuka u Ka-
y6naukanus HadbopoB
pubCKHe ocTpoBa
JAHHBIX:
e CesepHasg AMepuka
e 110 Kareropusm SPI
® 10 OTACJIbHBIM CTpaHaM
® 110 TpyMIaM CTpaH
® 10 YPOBHIO JOXOJa
KOMIIOHEHT
MN3MEPEHUE
SPI
Hauunonannb- Hannonasunb- Mesayna
Hbl€ OPraHbl Hbl€ OPraHbl I'paxnan- AkageMu- y
1. Ucnonb3oBa- poAHbIE
HCIOJIHU- HMCHOJIHU- cKoe 00- yecKHe
HUE JTaHHBIX . . OopraHmsa-
TeJbHOM BJa- TeJbHO BJIa- IECTBO Kpyra -
CTH cTH
IMy6amnka- . Ycayru no obec-
2. Uadopmannm- y OHnJjaH-10- KoncynbTaumonubie/ y
U TaH- TeYeHuIo 10-
OHHBIE YCIYTH CTyN aHAJUTHYECKHE YCIYTH
HBIX CTYINA K TaHHBIM
Couuanb- IKOHOMHU-
3. Uadopmanu- JKoJI0THYECKAS HNucTurynnonanbHas
Hasl CTaTH- yecKas CTa-
OHHBIE MPO- crmKa THCTHE CTAaTHCTHKA CTATHCTHKA
JTyKTHI (LLYP 1-6) (LYP 7-12) (I1YP 13-15) (ITYP 16-17)
Hepenucu n MHHHCTPA- AHHbIE, MOTY-
4. UctouHukn P AR P I'eompocTpancTBeH- A ’ y
odciaenoBa- THBHBIE IaH- YeHHbIE YaCT-
JTAHHBIX HbI€ JaHHbIE
HHA HbIE HBIMH JIMIAMHA
3akoHoIaTe b~
5. Uadpactpyk- Cranaaprsl IMapTHep-
T CTBO Aap HaBbikn pruep DuHaHCBI
Typa JaHHBIX M MEeTObI cTBa

Pucynok 1 — CTpyKTypa cHCTEMBI MOKa3aTeei crarucruyeckoii apdexrusuocru (SPI)

[Mocne mojcyera GamioB MO TOKa3aTeNsIM
BBITIOJIHAETCS OLIEHKAa Ka)XJIOro H3MEPEHHs B Iie-
JIOM, KOTOpasl MPeJICTaBIseT cOO0H HEB3BEUICHHOE
cpellHee 3HaUeHUE MOoKa3aTele B paMKax dTOTO U3-
Mmepenus. Hanpumep, usmepenune «CtaHmapTsl U
METOIbI» OyneT GOpMHUPOBATHLCS IyTEM OIpeaeIie-

HUS HEB3BEUIEHHOTO CPEIHEro 3HAYeHHUS, BXOJs-
IIETO B HEro MoKa3aTeseil, XapaKTepHU3yIOIHUX UC-
MOJIb3yEeMYI0 CHCTEMY HAllMOHAIBHBIX CYETOB, Oa-
30BBIM T'0J] HAaI[MOHAJbHBIX CUETOB, 0A30BBIM I'0ja
UIIL, a Taxke nNpuMeHsEMble KIACCUPUKALUN
HAIlMOHAIBHON NPOMBIIIJICHHOCTH, KJlacCu(puKa-
MY TOTPEOIEHUS JOMOXO3SHCTB U T. .
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Ha 3akmrounTensHOM 3Tame  BBINOJIHIETCS
oueHka MHiekca CTaTUCTUYECKOro IOTEHIMAaa
(SPI), xotopslit siBIsIeTCS 00OOIIAOLIMM TOKA3aTe-
niem 3toit cuctembl. O0muit 6amn SPI popmupyetcs
IyTEM IOCIIEI0BATENBHOTO arperupoBaHmsl OKa3a-
TeJeH, paCCYMTAHHBIX 10 KAXIOMY MX IISITH U3Me-
PEHHUM.

Takum 00pa3oM, pacueThl BHIMOIHIIOTCS Ha
OCHOBE CJICAYIOILIETO aJIfOPUTMA, PeaIu3yeMOro I10-
CPEACTBOM BBITIOJIHCHHS CIEAYIOIIUX TOCIeI0Ba-
TEIbHBIX BEIYUCIICHUH (Tabnuia 2).

Tabmuiia 2 — Aaroput™ pacdera Ungekca cratucruveckoii apdpexrusrocru (SPI)

N SPI.INDypq4 — moka3aTelb | m3MepeHus d KOMIIOHEHTa P BO
SPI.INDyq; BPEMEHHOM UHTepBae t
SPI.DIM,,q = Z N; Ni — KOJIMYECTBO TOKa3aTeneil B u3mepenuu d
i=
Ng SPI.PILy, — KOMIIOHEHT P BO BpEMEHHOM HHTepBaje t
SPIPIL.. — Z W,q * SPI.DIM 4 Wpg — Bec usMepenus d B KOMIIOHEHTE P
' K4 e Ny N — KOJMYECTBO M3MepeHuit d B KOMHOHEHTE P
Np SPI.INDEX, — MHupekc craructudeckoro moreHnuana (SPI)
SPI.PIL,, BO BPEMEHHOM HHTepBae t
SPI.INDEX, = le Np Np —  KOIHN4ecTBO KoMIoHeHTOR P B (SPI)

B kadecTBe MCTOYHUKOB WH(pOPMAIMM IS
pacuera nokasareineil craTuctiuuecko addexkruBHO-
cTi BcemupHBI 0aHK MCTIONB3YeT JaHHBIE Pa3lInd-
HBIX MEKIYHAPOAHBIX OpraHu3auuili: MexayHapo-
HOro BamoTHOTO (oHAa, CTaTHCTHYECKOTO OTAesa
OOH, Craructuueckoro uncruryra FOHECKO, Op-
raHW3alul SKOHOMHUYECKOTO COTPYIHHYECTBA U Pa3-
Butus (OOCP), [Ipo10BOILCTBEHHON U CEIBCKOXO-
3siicTBeHHON opranuzanuu (PAO), MexayHapoa-
HOW opranm3anuu Tpyaa (MOT), BcemupHoii opra-
Huzanuu 3apaBooxpanenus (BO3) u np. Uctounu-
KaMHU JTaHHBIX 3TUX OpPraHu3aluil ABisieTcs pa3pado-
TaHHbIC UMU Pa3JIMUHbIE BOIPOCHUKH, KOTOPHIE 3a-
nonssitorest HCC.

B gwactHocTH, Poccrar 3anonHsieT okoio 50
BOIPOCHUKOB MEXAYHAPOAHBIX OpraHM3allfi, UMe-
IOLIMX LIMPOKYI0 TEMAaTHYECKYI0 HAaIPaBICHHOCTD.
Hawunbonee npeacraButenbHbll 00beM HH(MOpMAIINHY,
OXBaTI)IBaIOHII/Iﬁ MHOT'HE€ COITMAJIbHO-OKOHOMUYECKUEC
cdepsl, npenoctasnsiercs B ¢opmarte nouru 30 Bo-
npocHukoB OOCP.

o3uuun Poccuiickoii Pegepauun B peii-

THHTaX CTATHCTHYECKOr0 MOTeHI[HAJa

BcemupHoro 6aHka M BO3MOKHOCTH HX

YJIyqlieHust

Jns ouenku no3unmii Poccuiickoit denepa-
LIUU B CHCTEME TTOKa3aTeliel cTaTucTnyeckoi s dhek-
THBHOCTH Ha OCHOBE J[aHHBIX, MyOJMKyeMbIX baH-
KOM, OBLIIM COCTaBJICHBI PEUTUHTH y4YaCTBYIOIIUX B
oueHke 217 crpan no MHaekcy craTHCTHUECKOH d¢-
¢dexruaoctu (SPI) 3a mepuox ¢ 2016 mo 2022 r., Ha
o B orieake SPI (Tabnwuma 3).

Kakx BUAHO W3 MOMYyYEHHBIX PEUTHUHTOBBIX
OIICHOK, B TOM-10 cTpaH MO ypOBHIO CTaTUCTUIECKOM

3¢ (EeKTUBHOCTH BXOJAAT B OCHOBHOM E€BPOIICHCKHE
crpansl u CHIA, B OTAENBHEBIE TOABI B 3Ty ACCATKY
mommanu ABctpanmus (2016-2018 rr.) m Pecmybmmka
Kopes (2019 r.). ITosummu Poccuiickoit deneparumn
HE CTOJIb BEICOKHU: 48-¢ MecTo B20167T.,47-¢ —B 2017
r.,49-¢e —82018r.,43-e —B820191.,50-¢ 82020 T. 1
43-e 82022 T.

Kpome Toro, Obu1a BBIMOJHEHA CPAaBHUTEIb-
Has oueHka Poccuiickont ®epepanuu no Nuupekcy
cratuctrdeckort apdextuBHOCcTH SPl co crpanamu
EBpomnsl u LlenTpanbHOi A3um, a TakkKe 1Mo TPyIme
CTpaH, UMEIOIIUX TOXOJ BBIIIE CPETHETO (B KOTOPYIO
BXOJIUT Hallla cTpaHa). Pe3ymbTaThl TakoW OIEHKH
MIPHUBEJICHBI HA PUCYHKE 2.

I'padvkn NEMOHCTPUPYIOT JAMHAMUKY OIIe-
HOuHBIX OamnmoB SPI mo Poccuiickoit @enepannu 3a
nepuon ¢ 2016 mo 2022 r. VI3 HUX BUJTHO, UTO HA BCEM
MPOTSDKCHUH TAHHOTO MEPHO]1a OHU MMPAKTUUECKH CO-
OTBETCTBYIOT OOIIIMM OIIEHKaM II0 TpyIme cTpad EB-
ponsl U LlenTpanbHoit A3uu. IIpu 3TOM OLEHOYHBIE
MoKa3aTelld B CPaBHEHUH C TPYMHION CTpaH IO JI0-
XOJ1y BBIIIIe TpUMEpHO Ha 20 6auIoB.

HyxHO 00paTuTh BHMMaHHWE Ha TO, YTO B
2022 r. Poccuiickass @enepauusi A€MOHCTPUPOBAJa
poct Unnekca SPI no cpasuenuro ¢ 2020 r. — ¢ 83,3
1o 84,1 6amna. Torga Kak B LEJIOM IO TPYIIE CTPaH
C I0XOJIOM BBIIIIE€ CPEIHETO JaHHBIA OKa3aTelb CHU-
3ujcs ¢ 69,6 1o 68,5 6anna.

Kpome Toro, Obisia BEITIOJTHEHA CPABHHUTEITh-
Has OIlEHKa MO OTJENbHBIM KoMmmoHeHTam SPl. B
4acTHOCTH, B 2022 r. Hallla cTpaHa MoKa3ajla Hauny4-
IITUE PE3YIIBTATHI B OTICHKE MCIIOIH30BaHUS JAHHBIX U
MH(POPMAITMOHHON WH(PPACTPYKTYPhl — COOTBET-
ctBeHHO 93,4 u 90 6amioB. HanGonee vusko (72,83
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Oayta) OIEHEHO HCITOJIb30BAHME WCTOYHHUKOB JIaH-
HBIX (PUCYHOK 3).

Tabnuua 3 — PeliTunrosbie no3unun Poccuiickoii @enepanuu no Uuaexcy SPI cpean ton-10 crpan
mupa B 2016-2022 rr.

2016 2017 2018
Me- Crpana Hu- Me- Crpana Hn- Me- Crpana Hu-
cTO neKc cTO JIeKC CTO JIeKC
SCI SCI SCI
1 Uranus 90,3 1 Uranus 90,1 1 Uranus 90,2
2 CIIA 89,6 2 | ABcrpanus 89,1 2 Hopserus 90,2
3 IBerust 88,0 3 | Mekcuka 88,7 3 ABcTpus 89,5
4 Asctpus 88,0 4 | UlBeuus 88,7 4 CrnoBeHust 89,0
5 OunnaHINS 87,5 5 OunnaHIns 88,6 5 CIIA 88,9
6 ABcTpanus 87,4 6 CrnoBeHuns 88,3 6 OuHIAHINS 88,8
7 CrnoBenus 86,9 7 ABcTpus 87,9 7 IIBenms 88,7
8 Kanana 86,3 8 CIIA 87,1 8 TTonbina 88,6
9 Ucnanns 86,1 9 [IBefiapus 86,9 9 ABcTpanus 88,4
10 [IBefinapus 86,1 10 | Ucnauus 86,8 10 IBeitmapus 88,3
48 Poccuiickasa ®e- 71,6 47 | Poccuiickasa ®e- 73,5 49 Poccuiickaa ®ene- 75,7
Jaepanus Jaepanus pauus
2019 2020 2022
Me- Crpana Hn- Me- Crpana Hu- Me- Crpana Hn-
cTO JEKC cTO JEeKC cTO JIeKC
SCI SCI SCI
1 Hopserus 90,1 1 Hopseruns 90,5 1 OunIaHINS 93,6
2 Uramusa 89,9 2 OunnaIus 90,1 2 Hopserus 93,5
3 ABcTpus 89,1 3 ABcTpus 89,8 3 Kanama 92,9
4 TTonpmra 89,1 4 Uramua 89,6 4 Hupnepnannsr 92,8
5 CnoBenus 88,9 5 IBemus 89,6 5 CIIA 92,8
6 CIIA 88,9 6 CIIA 89,6 6 CnoBeHus 92,5
7 Ucnanns 88,9 7 TTonpmra 89,2 7 e 92,2
8 IBemus 88,5 8 CnoBeHuns 89,1 8 Uramusa 91,9
9 Ounnaaus 88,5 9 Wpnannns 88,7 9 Janust 91,6
10 Pecny6mmka Ko- 88,3 10 | Hunepnangst 88,6 10 TTonpmra 91,6
pest
43 Poccuiickas de- 78,2 50 | Poccuiickas De- 80,2 43 Poccuiickas Pene- | 84,1
Jaepanus Jaepanus pauus
—4@— Poccuiickaa ®eaepauma —fl - EBponau LeHTpanbHasa A3ua
CTpaHbI C JOXo40Mm Bblle cpeaHero
84,5 84,6
81
789 . = 84,1
25 739 ."’-— a2
E r— - o 7
< 73,5
< 71,6 606 -
65,8
61,3 61,8
58,6
56,1
50
2016 2017 2018 2019 2020 2021 2022

Pucynox 2 — Magexce SPI no Poccniickoii @enepannu u crpanam Epponsl n LlenTpanabHoii A3nu ¢ 10xo10mM

BbIlIe cpeaHero B 2016-2022 rr.

82

CIIoI DY




Yayuwenue nosuyuii Poccuiickoti edepayuu 8 pelimuHze cmamucmuyecko2o NoOmeHyuaId ...

CTpaHbl ¢ ,OXO40M Bbllle cpefHero

KomnoHeHT 1 - Ucnonb3oBaHMe JaHHbIX

W Espona u UeHTpanbHaa A3na

Il Poccuiickas ®epepaums

75,87

TN R T 89,71

TR R R TR RO RRE R 93,4

KoMnoHeHT 2 - UHdopMaLMOHHbIe yCayrn

70,52

TR TR RRRE TR AR - 84,05

T T T T mimimmmm - 87,63

KomnnHeHT 3 - UHdopmaLMOHHbIE NPOAYKTbI

KomnoHeHT 4 - UCTOYHUKM AaHHbIX

78,
TR TR RO 75,43
T TR REERREERRRERRERLARE L 76,49

bann

54,73
TN T I mmmm .- 70,12

T RRRE Oy 72,83

KomnoHeHT 5 - MHpopmaLmoHHas nHbpacTpyKTypa

61,89

mMMMMMMMMMMMMMMMMMMMMMMMMMWWMMMWWI8%45

T T T mmmmm - 90

O6wuit 6ann SPI

0

68,46

TR TE T TRRRRR TR Tnmnnmmmm .- 84,61
[T

84,07

20 40 60 80 100

Pucynok 3 — Onenku komnoHeHTOB SP1 mo Poccuiickoii @exepanuu u rpynme cTpaH
EBpons! u LlenTpanbHoii A3uM ¢ 10X010M BbilIe cpeaHero B 2022 r.

Jiis Gonee meTanpHON OLIEHKH B IPOIIECCE
WCCIIEIOBAaHUN OBLTN BBISBICHBI (PAaKTOPHI, OKa3aB-
HIMe BIHMSHUAE HA YPOBEHBb CTATUCTHYECKOH d(dek-
tuBHOCTU Poccuiickoit ®eneparuu. C 3TOU LETBIO
paccMOTpEeHbI OLIEHOYHBIE OallTbl, MOJyYEHHBIE 110
KaKI0MY [TOKa3aTelno.

B xagecTBe mpumepa paccMOTpUM pe3yiib-
TaThl aHajW3a OIIEHOK, BHICTABJIEHHBIX Poccuiickoit
®eneparmu B 2022 .

B xommnonenTe 1 «Mcnonb3oBaHuE JaHHBIX)»
u3 4 BXOIAIIMX B HEro IoKasaTejed HauBbICIIAs
OLIEHKA MOJy4eHa IO MOKAa3aTesIM, XapaKTepU3yro-
IIFM: HaJIMYKME COMOCTaBUMOTO KoddduienTa oea-
HocTH Ha ypoBHe 1,90 nosapa CLIA B ness (B cpen-
HEM 3a 5 JIeT); HaJlu4yKe JaHHBIX O CMEPTHOCTH AeTeil
B Bo3pacrte 110 5 neT (Ha 1000 poxKIeHHBIX), COOTBET-
CTBYIOIIMX CTaHAapTaMm KayecTBa coriacHo OOH
IGME (B cpenHem 3a 5 51eT); HaM4YUe JaHHBIX O 0e3-
ONAaCHOW THUTHEBOM BOJE ISl UCIOJIB30BAHUS; ypO-
BEHb aKTUBHOM paboucii CHiIb B pa3OMBKE 110 MOJTy U
Bo3pacty. [Ipu 3TOM He CTOJIb BEICOKO OLIEHEHO HaJIH-
Yyhe JIAaHHBIX O KadecTBe OOCTY)KMBaHHs JIONTa IO
JaHHBIM BcemupHoro 6anka, 4To MOBIHSIIO Ha 00-
IIyI0 OLIEHKY KOMIIOHEHTa, cocraBuBiiyo 93,4
Oaa.

87,6 Oamna nmo komnoHeHty 2 «MHudpopmaru-
OHHBIE YCIYIHW» OOYCIOBHJIM HE CTOJIb BBICOKHE
OLIGHKM OHJIAMH-IOCTyna K MH()OPMAIMOHHBIM pe-
cypcaM. [Ipu 3TOM BBICIINE OAJIBI MPUCYKICHBI 32
NPEAOCTaBICHUE YCIYT MO 00EeCIeYeHHI0 JOCTya K
JAHHBIM.

Kommnonent 3 «HpopMaIioHHbIE YCITyTHY,
nosyquBIIMiA 76,4 Oaja, OLEHWBAJICS HAa OCHOBE

pacdera IoNU TMOKasartened, popMHpyeMbIX HAIHO-
HaJbHOM CTaTHCTHYECKOH cuctemoi (B Poccuiickoit
®enepanyu — PocctatoM) 1o 17 1iensM yCTORIHBOTO
pasButus (I[YP), B 0011eM KosuuecTBe Ti100anbHbBIX
IOKa3aTeJlei, PeyCMOTPEHHBIX B Kaxaou ueinu. [1o
oonpimmuacTBY L[YP (32 uckmrouenuem llemu 13:
Boprba ¢ m3menenunem kimmara u Lleau 16: Mup,
npaBocyane 1 3((HEeKTUBHBIE MHCTHTYTHI) TPOIIECC
(opMHpOBaHUsI TIOKa3aTelNel OleHUBAeTCsl HeJJOCTa-
TOYHO BBICOKO.

[Ipubnu3uTensHO HA TaKOM K€ YPOBHE Olle-
HeH KommoHeHT 4 «Mcrouynukm maHHBIXY» (72,8
Oaia), 9yTo 0OYCIIOBICHO HHU3KUMHU OIIEHKAMH [10-
cTymHOCTH 32 nocienaue 10 et maHHBIX 00 obcie-
JIOBAaHWH CEJIBCKOTO XO3siicTBa W 00CIe0BaHUH
MPeTPUATAN/yIpEeIKACHHAN, a TAKKE HEOCTATOUHON
JIOCTYITHOCTBIO T'€OMPOCTPAHCTBEHHBIX NAaHHBIX IO
Poccuiickoii @enepanuu.

B xommonente 5 «HuHdpacTpykTypa HaH-
HBIX», OlleHeHHOM B 90 0amioB, camble BBICOKHE
OIICHKH BBICTABJIEHBI PAKTUYECKH 10 BCEM TOKa3a-
TEJISIM, XapaKTepPU3YIOIIMM: COOTBETCTBHE HAIMO-
HaJIbHOTO CTaTHCTUYECKOTrO 3akoHoaarenbcTBa Oc-
HOBOTOJNAraromuM npuHimnam craructukua OOH;
HCIOJIb30BaHUE B CTATUCTUYECKOM yUETE COBPEMEH-
HBIX KJIacCU(PUKAIUN M CHUCTEMbl HAIMOHAJIBHBIX
cueroB. [Ipu 3ToM B 0 OansioB olEeHEH MOKa3aTelb,
XapaxkTepu3yIomKid 0a30BbI TroJl, NPUHUMACMBIi
IIPY pacueTe MHAEeKca NoTpeduTeNnbCKuX eH. Kpure-
pUM OLIEHKM 3TOTO IOKa3aTelsl OCHOBBIBAIOTCS Ha
TOM, YTO MHJEKC NOTPEOUTENLCKUX LIE€H CIYKUT UH-
JUKATOPOM UHQIISIIH U OTPasKaeT U3MEHEHUS CTOU-
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T.B. I'ypeH

MOCTH IIpUoOpeTeHns: (PUKCHPOBAHHON KOP3UHBI TO-
BapoOB U YCJIYT CPeIHECTaTHCTHUECKUM MOTpeOHTe-
neM. Beca 00BIYHO MONTyyaroTcs Ha OCHOBE 00cIen0-
BaHMI MOTPEOUTENBCKUX PACXOAOB, a 0a30BBINA T'OA
UIIL oTHOCHTCS K TOAY, B KOTOPOM OBUTH MTOTYYCHBI
Beca. B 3TON CBSA3M PEKOMEHAYETCS MEPUOAUYECKU
MEHSTh 0a30BbIi T0Jl, YTOOBI OTPA3UTh U3MEHEHNUS B
CTpyKType pacxonoB. llodydueHHas olieHKa IMO3BO-
JsIeT cAenaTh BBIBOA O TOM, YTO AAHHBIC YCJIOBUS
Poccuiickoit denepanrieit He BBITIOJIHSIIOTCS.

Brimonuensslii aHanu3 mno3uuuid Poccuii-
ckoil Denepaliui B peUTUHTOBBIX OLIEHKaX CTaTUCTH-
geckoi A dexTuBHOCTH BeemupHOTO GaHKa MTO3BO-
JSIeT BBICKA3aTh MPENIOI0KEHHE O TOM, YTO CTaTHU-
CTUYECKUU MOTEHIMANa Hallled CTPaHbl OLICHEH He-
JIOCTaTOYHO M MMEIOTCS BCE MPEINOCHUIKH AJS €ro
noBblieHud. K TakoMy BBIBOAY NMPHUBOZAT CIEAYIO-
e 00CTOATENbCTRA.

MeTtononorus pacuera mokasareiaei mnpeay-
CMaTpHBaeT UCMOJIb30BAHNE NCTOYHUKOB TaHHBIX U3
Pa3IUYHBIX MEXAYHAPOIHBIX opraHusanuii. OgHaKo
MoTOOHBIN MOXO0/ BBI3BIBAET OMACEHHUE B YAaCTHU JI0-
CTOBEPHOCTH M aKTYaJIBHOCTH HCXOIHBIX IAHHBIX.
OT0 MOXET OBITh CBA3aHO, B YACTHOCTH, C TAKUMHU
(haktopamu, kak cpoku npenoctaieHuss HCC wuH-
(hopmanmu mo mokazarensMm (B Poccum oHm pernia-
MEHTUPOBaHbl (eJepalbHBIM IUIAHOM CTaTHCTHYe-
CKHX padoT), a TaKXKe YCTAaHOBJICHHBIN PEriaMeHTOM
HCC nepecmoTp AaHHBIX 1O IPOLIECTBUU HEKOTO-
pOro BpeMEHHOI0 Ieproa.

B cBoro ouepenp, Kak yKa3bIBaJOCh BBIIIE,
HMCTOYHUKAMH JAaHHBIX MEXIYHAPOJIHBIX OpraHH3a-
LU SBJISIOTCS CTATUCTHYECKHE BOIPOCHUKH, 3aI10J-
HsaeMble Poccrarom. IIpu 3TOM MOXHO IpenaIono-
JKUTh, YTO B HUX MOTYT OTCYTCTBOBaTh OTAEIbHBIC
MOKa3aTeNH, MPeIyCMOTPEHHBIE B CCTEME MToKa3aTe-
neit BcemupHoro 6aHka Jyist OLEHKH CTaTUCTUYSCKON
3¢ (EeKTUBHOCTH.

Taxum 00pa3om, ecTb BCe OCHOBAaHUS Npel-
MOJIOKHTH, YTO MIEPEUHCIICHHbIE 00CTOATENHCTBA MO-
T'YT OKa3bIBaTh BIMSHUE Ha HU3KUE PE3yJIbTATHI Olle-
HOK 10 noka3zatensm Poccuiickoit denepanuu.

Kpome TOro, BBI3BIBa€T COMHEHHE HHU3Kas
OLIEHKA JOCTYIHOCTU MCTOYHHUKOB JIAHHBIX I10 IOKa-
3aTENSAM POCCUMCKONM CTaTUCTUYECKOM cuUcTeMbl. B
3TOM CBSI3U HY>)KHO OTMETHUTh, uTO B DeepaibHOM 3a-
KoHe «O0 OQUIMAIEHOM CTATUCTHYECKOM y4eTe W
CHUCTEME TOCYJapCTBEHHOW CTaTUCTUKU B Poccuii-
ckoil denepaunm» OJIHUM U3 OCHOBHBIX MPUHIIMIIOB
O(HIIMAILHOTO CTATHCTHYECKOTO YdYeTa SIBIISETCS
MIOJTHOTA, JIOCTOBEPHOCTh, Hay4Hasi 000CHOBAHHOCTD,
CBOEBPEMEHHOCTb NPEIOCTABICHUS U OOIIEeNOCTYI-
HOCTh O()MIINATIBHON CTAaTHCTUYECKOW MHPOPMALUH
(3a uckroueHNeM MH(POPMAIMH, TOCTYN K KOTOPOM
orpaHuueH QenepajbHbIMU 3aKOHAMH) [2, cTaThs 4].
Cobronas manHblil npuHIUN Poccrat, Kak u qpyrue
CyOBeKThl O(HUIUATBLHOTO CTATHCTHYECKOTO Y4eTa,
MyONHMKYIOT B OTKPBITOM JIOCTyIe BCIO (popmmupye-

MyI0 UMH HHpoOpMaIio Kak B EAMHON MeKBEIOM-
CTBEHHOW HWH(OPMAIIMOHHO-CTATUCTUIECKON  CH-
creme (EMUCC), Tak 1 Ha cBOMX BeO-ITOpTaNax.

C yd4eroM H3IOXKECHHOTO Ba)KHEHWIIMM WH-
CTPYMEHTOM, C IOMOIIBI0O KOTOPOTO MOXHO TOBBI-
CHUTP OLICHKH CTaTUCTHYECKOT0 moTeHnuana Poccuii-
ckoit denepanyu, sSBIACTCS BepUPHUKALUS AaHHBIX
Mo TMOoKa3zaTessiM, MyOonuKyeMbiM BcemupHbIM OaH-
KOM. DTO TO3BOJINT HE TOJBKO aKTyalM3UPOBAThH
UMEIOoIIecs JTaHHble, HO W JOMOIHUTH (B CiIydae
HEOOXOJMMOCTH) CHUCTeMY IOKa3aTellell HeIoCTaro-
IIMH JaHHBIMH.

BriBoabl

PesynpTaThl mpOBEAEHHOIO HCCIENOBAHUS
MO3BOJIMIIM 00OCHOBATh BAKHEHIITYIO POJIb CTATUCTHU-
YeCKOro MOTeHIMala B 00ecrieueHIH HaIllHOHAJIbHOM
0e30MacHOCTH CTpaHbI B INI00AIEHOM HH(POPMAaLIUOH-
HOM mpoctpaHcTBe. [lpu 3ToM ocoboe 3HaueHue
UMEIOT TOJXOJ0B K U3MEPEHHUIO CTaTUCTHYECKOTO
MOTEHIHaIa CTpaH, HUCIOIb3yEeMble MEXIyHApOJ-
HBIMU OpPTaHHU3AIHSIMH.

B kaudecTBe HarnIsgHOrO MPUMEpPa PacCMOT-
peHa nesTenbHOCTh BeceMupHoro 6anka mo hopmu-
POBaHHIO M MyOJIMKALMKN JaHHBIX, XapaKTepU3yIo-
X CTaTHCTHYECKYI 3¢ dhekTuBHOCTH 217 cTpaH,
MOCKOJIBKY 3TH JaHHBIC SIBISIFOTCS MH(OPMALMOH-
HOH 0azoif s pa3paboTKM 0a3WCHBIX CIIEHAPHEB
Pa3BUTHS SKOHOMHUYECKOI CUTYyallil B MUpPE, a TAKXKe
CITy’KaT OCHOBOM JJIs OTIpe/ieIeHHs [IeJIeBbIX MT0Ka3a-
TeJiel 1 MOHUTOPUHTA PE3yIbTATUBHOCTU MPOBOJIH-
MOH B CTpaHax IOJUTUKH.

Brun u3ydeHsl crucremMa mokasarenei craTu-
cTrueckor 3()(HEKTUBHOCTH, a TaK)Ke METOIOJIOTHSI
ux (POPMHUPOBAHUSI, YTO MO3BOJIMIIO BBISIBUTH 110 Poc-
cuiickoit deneparuu 3a nepuox ¢ 2016 mo 2022 r.
OIIGHOYHBIE 3HAYEHUS KaK OTJENIbHBIX MOKa3aTeeH,
Tak 1 MHgekca craructudeckoro morennuana (SPI),
KOTOPBIN SBIISIETCS 000OIIAOIINM TII00aTBHBIM 10-
KaszaresieM, OTPaKAIOIIUM CTATHCTUYECKUH IOTEH-
LIaJl CTPAHBI.

Jns obocHoBaHus no3uiuii Poccuiickoit de-
Jepaly 10 YPOBHIO CTATUCTUYECKOro IMOTEHLMAa
COCTaBJICHB! PEUTHHIOBBIE OLIEHKU CTPaH, MPEACTaB-
JIEHHBIX B CUCTEME TI0Ka3arteseil BcemupHoro 6anka.
AHanmu3 TOJNYyYeHHBIX pe3yJIbTaTOB TMOKa3aj, YTO
Hama ctpaHa Ha npotrsokenuu 2016-2022 rr. 3aHU-
MaJia B OTHX PeHTHHIax He CTOJb BBICOKHE MecTa. B
3TOH CBsI3M ObLIa BBITTOJTHEHA (DaKTOPHAS OIICHKA BO3-
MOJKHBIX TIPUYMH, OKAa3aBIIUX BIUSHUE Ha TIPEACTaB-
neHHble BeceMUpHBIM 0aHKOM OIICHKHM MO IMoKa3are-
JsIM cTatucThdeckoi addexkruBHOCTH Poccuiickoit
Oenepany, a TaKKe BBISABICHbBI IPUYUHBL, 00YCIIOB-
JICHHBIE HCIIOJIb3YEMbIMH HCTOYHHKAaMH WHQOpMa-
UM U UX aKTyaJIbHOCTBHIO.

Bce 310 no3BosIsI€T NpUIiTH K BEIBOLY O HEOO-
XOAMMOCTH TIPOBEACHUSI BepUPHUKALMN AAHHBIX TI0
Poccuiickoii ®enepaunu, omybnukoBaHHBIX Bcee-
MUPHBIM OaHKOM, C IIeTbI0 aKTyaJIM3al[i UX 3Hade-
HUH 1100 BOCTIOTHEHHS HEJOCTAIOUINX ITOKa3aTEeIeH.
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D10 Takke OymeT CcrnocoOCTBOBaTh IIOBBIIICHUIO
OIICHKH OTKPBITOCTH MPEIOCTABICHUS OPUITHATIEHON
CTaTHCTUYCCKON MH()OPMAIIUU U BO3MOXHOCTEH OH-
JaH-70CTyTIa K HEMl.
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MPOEKTHBIN NOAX0 KAK MUHHOBAIIMOHHAA ®OPMA .
OPTAHU3AIMU AHTUKPU3HUCHOI'O YITPABJIEHUAA KOMITIAHUEHN

A.B. Kyuymosg!, U.B. borpos?

L Canxm-Ilemepbypackuii 20ocydapcmeenubiil s3koHOMUYECKUTI YHUSEPCUME,
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Poccus, 190020, Canxm-Ilemepoype, Jlepmonmosckuii np., 0. 44a.

Cratbs OTpaXkaeT aHaJIU3 3HAUEHHUS aHTUKPU3UCHOTO YIIPaBICHUS AJIsl KOMIIaHUNA. PaccMOTpeHBl coBpeMeH-

HBIC TIPHUHITUITEI IOCTPOCHUS CTPATETHH aHTUKPU3UCHOTO YIIPABICHHUS KOMIAHHUEH, IPUBEICH MPOCKTHEIN TOAXO B
KauyecTBe OCHOBBI IPH pa3pabOTKe IuiaHa pa3BuTHs. [IpejcraBieHa cxeMa MCHOJIB30BaHUS MTPOSKTHOrO MOAX0/Aa B
MOCTPOCHUU aHTUKPHU3UCHOW CTPATETHH IPEATIPUATHS, a TAKKE PACCMOTPEHBI €r0 OCHOBHBIE 3a/1a4H. [IpencTaBieHsl
MPEUMYIIECTBA U HEJAOCTATKH MPUMEHEHUS MPOCKTHOTO MOAX07a B (DOPMHUPOBAHHU CTPATETHH aHTHKPHU3UCHOTO
YIpaBJICHUS MPEIIPUAATHEM, UCXOJS U3 €r0 0COOCHHOCTEH.

Kniouesvie cnosa: aHTUKPU3UCHOE yIpaBIeHUE, MEHEKMEHT, PEINPUSITHE, POEKT, MPOEKTHBIN MOIXOI,
MIPOEKTHOE YIIpaBJICHUE.

PROJECT APPROACH AS AN INNOVATIVE FORM OF THE CRISIS MANAGEMENT
ORAGNIZATION OF A COMPANY

A.V. Kuchumov, L.V. Bogrov

St. Petersburg State University of Economics,

Russia, 191023, St. Petersburg, kan. Griboyedov, 30-32;

St. Petersburg University of Management Technologies and Economics,

44 a Lermontovsky Ave., Saint Petersburg, 190020, Russia.

The article reflects an analysis of the importance of crisis management for companies. The modern principles

of building a company's anti-crisis management strategy are considered, and the project approach is given as the basis
for developing a development plan. A scheme for using the project approach in building an anti-crisis strategy for an
enterprise is presented, and its main tasks are also considered. The advantages and disadvantages of using the project
approach in the formation of an enterprise anti-crisis management strategy, based on its characteristics, are presented.
Keywords: anti-crisis management, management, enterprise, project, project approach, project management.
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A.B. Kyuymos, U.B. Bozpoe

AHTHKPU3UCHOE VIIpaBIICHHE OpraHu3a-
IAeH CoZIepkKHT B cebe Habop METOIOB, CIIOCOO0B U
pa3pabOTaHHBIX TAKTHUK O MPEIYTPEKICHUIO KPH-
3HMCOB, CO3/IaHME U Pa3BUTHE 3aBEJOMO IMOJATrOTOB-
JICHHBIX TIPaBHJI TI0 BBIBEJCHUIO OpPTraHU3aIMd W3
KPU3UCHOTO cocTossHUs. CyITHOCTh 3TOTO HAIPaB-
JICHUS B MCHE/DKMCHTE OCHOBAaHA Ha peaM3alluu
CTEHALHOTO KOMIUIEKCA MEPOTIPHUSITUH CTpaTeTH-
YeCKOro XapakTepa JJisi KOMIIAaHUHU C TEelbI0 yCTpa-
HEHUS TPUYHH U MOCICACTBUN KPU3UCHOTO COOBI-
TUSI, COXPAHCHUSI U YIYYILIEHUS COCTOSHUSI OPraHu-
3aITid, ¢ MOJIOKEHUS Ha peIHKe. OCHOBHBIMHE (DaK-
TopaMu 3(PPEKTUBHOCTU pean3aliid aHTUKPU3UC-
HBIX MEPOIPHUITUHN SBISCTCS CTPATETUYCCKUIA MO/~
XOJI, CBOCBPEMEHHOCTh PACIO3HABAHHS OMACHBIX

0OCTOSITENILCTB U MX MPEIIOCHIIOK, OMBIT COTPY/I-
HUKOB, CTEIEHb COTJIACOBAHHOCTH MPHHUMAEMBIX
penieHnii B MOMeHTe. HeManoBaxHyIo poJib Urpaet
u oOmas ’KoHOMHYecKas 3(pdeKTuBHOCTL mpen-
MIPUATHSA, KOTOpas OCHOBaHa Ha 3((OEKTUBHOCTH
MIPOM3BOACTBA, F3((HEKTUBHOCTH CTPYKTYPHI IPOH3-
BOJICTBA U 3P PEeKTUBHOCTHU MOTpeOIeHus [1].
AHTHKPU3UCHOMY YTIPABJICHUIO KaK OTJa-
KEHHOW TporpaMMe IO TOJJICPKAHHUI0 KavYeCTBE
JESITETbHOCTH KOMIIAHUM TPUCYIIM HEKOTOpHIE
¢yHkunu. PaccMOTprM OCHOBHBIE M3 OTHX (DYHK-
WA aHTUKPU3UCHOTO YIPABICHHUS B UX TPAIHIIH-
OHHOM MOHUMaHHHU, KOTOPbIE TIPUBEICHBI B Ta0I. 1.

Tabnuma 1 — @YHKIUH AHTHKPU3UCHOT0 yrpasienust [1,5]

DyHKUUSA

Kparkoe onucanue

[IpenxpusucHoe ynpaBieHHE

HccnenoBanne xapakTepUCTUK HHCTHTYIIMOHAIBHBIX, ()YHKINOHAIIb-
HBIX ¥ MOTUBAIIMOHHBIX ITaPaMETPOB, COOTBETCTBHE CUCTEMBI YIPaB-
JICHUS OpraHu3alliy, BBIABICHHE NMPEIKPU3UCHBIX SBICHUM M Mexa-
HU3MOB TPENOTBpPAIlICHHs, U3y4eHHE KOH(DIMKTOIOIMU M MEXIHY-
HOCTHBIX OTHOLICHUH MEXIYy COTPYIHHKaMH, CO3JaHHE CHCTEMBI
CBOEBPEMEHHOI'0 paclo3HaBaHUs MPU3HAKOB U MPUPOJBI KpU3UCA U
JIOKaJIN3aIMU HEXKENaTeJIbHOr0 BO3ICHCTBHS

YnpaBieHue B yCIOBHUIX KpU3Hca

OmnpenerneHue 1enel ynpaBieHus, MyTeil ¥ TOCTYNHBIX CPEICTB, U3Y-
YEHHE HOBBIX KAUECTB CHCTEMbI YNPABJICHUS M aHAIU3 aJaNnTalioH-
HBIX W3MCHEHHH, OIICHKa CIIOCOOHOCTH KOMIIAHWH BBIICPKHUBAThH
HanpspKeHHE B NIEPUOJ KPHU3HCA, ONpPENeIICHNE IPaHUL] IKCIIEPTHOTO
3HAHMS COTPYAHHUKOB, OLICHKA NMPHIMHHO-CIICICTBEHHBIX CBSI3€H pa3-
BUTHS O0BEKTA M IPOTPAMMBbI YIIPABICHUS

anaBneHHe nmponeccaM BbIXOHda U3
Kpusuca

BBIpa6OTKa HMHHOBAIIMOHHBIX peH.IeHI/Iﬁ u CTpaTeFI/Iﬁ IIOBCACHUS, KO-
TOpPBIC 6y,I[yT BKJIFOYAaTb CBOCBPEMCHHBIC U ITPUCMJIICMbIC 1JI OpraHu-

3allMy NPUCMBI BbIX0a U3 KpPI3HCHOi/’I CUTyallun

[TpuBeneHHble (YHKIUU OTPAXKAIOT pa3HO-
obpaszue mpoOieM MO 3TanaM BO3HUKHOBEHUS H
Pa3BUTHS KPU3UCHOW CUTyaluu B KoMmraHuu. Kax-
JIbIA U3 3TANoOB BKJIIOYAET PsiJi TPYJAHOCTEH, KOTO-
pble ABISIOTCS CXOXHMU 110 MPUPOAE U OTPAXKAIOT
MPUOPUTETHOE 3HAUEHHUE BHIOOPA U PeaTU3aLUuH TEX
WJIM UHBIX METOJIOB B MOMEHTE HACTYIIJICHHUS OIpe-
JICTICHHOTO ATaIla.

CoBpeMeHHBIE METOIbl OOpHOBI C KpU3HU-
COM PAacCKpbIBAIOT 3HAYMMOCTh OTAEIBHBIX 00Ja-
CTeld MEHEIKMEHTa, KaK pPa3HOYpPOBHEBOH CH-
creMbl. [Ipy mOCTpOeHUM CTpaTeruu aHTUKPHU3HC-
HOTO YIpaBJICHHsI BaKHOE 3HAYEHHUE MPHOOpeTaeT
MPOTHO3WPOBAHUE PA3BHUTUS SBJICHHS Ha PHIHKE U B
YCIIOBHUSIX KOMITAHUH, MOJICTTMPOBAHUE MOJIOKCHHUS
KOMITAaHUM OTHOCHTEIILHO KOHKYPEHTOB, COTJIaco-
BaHHUE JIOTHYECKOW B3aUMOCBSI3U TAKTHK BHYTPH
AHTUKPHU3UCHBIX Mep, YIpaBlieHHE CTpaTerued |
MOCJeIyIOIHe MyTH €€ N3MEHEHHS B COOTBETCTBUH
C AMHAMHKOHN BHEIIHUX 00cTosATeNsCTB. Kommekc-
HOCTh M HOBH3HAa METOJUK B AHTHKPU3UCHOM
yIpaBJIeHUH, MOBBIICHUE YPPEKTUBHOCTH (PYHK-
LHUOHUPOBAHUSI KOMIAHWU B JOJTOCPOYHOM mep-

CIICKTHUBEC JIy4lI€ BCEr0o COUCTAIOTCA PHU IMMPUMCHE-
HUY TIPOEKTHOTO moaxoa. [IpenmyiiecTBa mpoeKT-
HOTO yTPaBIICHUS 3aKII0YaeTCs B HOBU3HE HAIPaB-
JIEHUS JUTsI POCCUICKOTO OM3HECA ¥ IOMHUMO HOBBIX
METOAWK TIPH OpraHU3aluud OW3HEC-TIPOIIECCOB,
HaIpaBJIEHUE MPEAYCMaTPUBAET aKTUBHOE BHEIPE-
HHUE aBTOMAaTU3UPOBAHHBIX CUCTEM yTIpaBieHus [3].
CnencTBEHHO, IPOEKTHOE YIPABICHUE UITU IPOEKT-
HBII TTOJIXOJ] B YIPAaBICHUH — 3TO crenuduaecKkas
yIpaBJieHYECKas IeATEIIbHOCTh, OpraHU3aI[MOHHBIN
METO/I, OPHEHTUPOBAHHBI Ha BBITIOJHEHHE 3arlja-
HUPOBaHHBIX PE3yJbTaTOB C HCIIOJB30BAaHUEM JI0-
CTYITHBIX PECYpPCOB, TOCTPOCHHBI Ha CHCTEME
YIIPABJICHHUS IPOEKTAMU U BHEAPEHUH TEXHOJIOTUH,
MTO3BOJIAIONINX 00ECTIeYNBAaTh IOJITOCPOYHOE BUIe-
HHUEC OpraHuvsanum nmoCpe€aACTBOM BBLITIOJTHCHUS KOM-
miekca Mep B hopmate npoektos [2, 4, 7]. [IpoekT-
HO€ aHTUKPHU3NCHOE YIIPaBJICHNE, peaTn3yeMoe de-
pe3 MPOEKTHBIN TTOIX0]1, Oa3upyeTcs Ha PsAe MOIY-
JIeH, COCTaBISIOMIUX AQJTOPUTM PEIIEHUS TIPO-
0JIeMbl BOSHUKHOBEHUSI KPU3UCHOTO SIBIICHUS, BIIH-
SIFOIIETO Ha IEATEeNbHOCTh OPraHU3aluH U €€ MOJIo-
JKeHHe Ha phiHKe. OCOOCHHOCTH alropuTMa 3aKIIo-
YalTCAd B TOM, YTO MOJYJH, COAEPXKAIIUE 3Tarlbl
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[IpoekmHblii N00X00 Kak UHHOBAYUOHHAS hopMa Op2aHU3aAyUU AHMUKPUIUCHO20 YNPABAEHUS...

MPOTHBOJICHCTBUS KPU3UCY BBICTPAMBAIOTCS 10
MIPUHIUMIIAM pa3paboTKku mpoekta. Ha ocHoBaHuu
TEOPETUYECKOTO OOOCHOBAaHUS  HCIIOJIb30BAHUS
MPOEKTHOTO TOAXO0Jla B TIOCTPOSCHUHM CHUCTEMBI
yIpaBieHus OblIa MOCTpOeHa cxema (puc. 1).
HanHas cxema nojpasiessieT Ipouecch 1o
MOCTPOCHUIO CTPATETUH aHTUKPU3UCHOTO yIIpaBJie-
HUSI KOMIIAHHEH C WCIOJIh30BAHUEM IMPOCKTHOTO
MOJX0/a Ha JIBa 3Tamna: IUIAHUPOBAHUE U pean3a-
nuto. [ImanupoBanue onpesenseT HayalbHbIC MPO-
HEeyphl MO0 TIOCTAHOBKE MPOOJIEMBI U BBISBICHHIO
MyTel ee pelIeHus,, BpEMCHHBIX, YEJIOBEUYCCKUX H
MaTepUATbHO-TEXHHYECKUX PECYpPCOB. DTam Iuia-
HUPOBAHUS CKJIAJBIBACTCS U3 OOIUPHOTO MEPEUHS

MPOLIECCOB, CTPYKTYPHUPOBAHHBIX HAa OpraHH3ally-
OHHBIH 3Tall, KOHTPOJIMPOBAHUE U MOHUTOPHUHT 00-
CTaHOBKH B MPOIIECCE pean3aiiy IPOeKTa, BHECE-
HUE U3MCHCHUH, aHAIN3 aJICKBATHOCTH U IIPUMCHH-
MOCTH METOJIOB JIOCTH)KEHHSI pe3yIbTaTa B X N3HA-
YaJbpHON IOCIEN0BATEILHOCTH, BHECEHNE U3MEHE-
HUH. 3aBepIlICHUE MPOCKTa SIBJISACTCS IOCIIC0BA-
TENBHOCTBIO POy MO BBEICHHUIO IPOCKTA B Jie-
SITENFHOCTE KOMITAHHUH.

B cooTBeTcTBUY ¢ TPOBEJCHHBIM UCCIIEIO-
BaHUEM YAaJIOCh COPMYIHPOBATH MPEHMYIIESCTBA
U HEAOCTaTKH HCIOJb30BAHMS MPOEKTHOI'O IIOJ-
X0JIa TIPY MTOCTPOCHUU CTPATETUU aHTUKPU3IUCHOTO
yIpaBICHHS PEATNPUATHEM, KOTOPHIC OTPaXKCHBI B
Tab. 2.

AITOPHTM IOCTPOEHHA CHCTEMEL
QHTHKPH3HCHOTO YIPABIEHHAA HA OCHOBE
TPOEKTHOIO HIOAX0Aa
TTnanuposanme Peamazamis
w Jaepurenne npoexra
Onpepencrme rAHN3AHOHHELH Konrpons u
MpE Moctpoenne cTparernn Oprassats HIP 110 AHTHKPH3HCHOMY
npobmems! aran MOHHTOPHHT
YIPABICHHIO
‘ [ocranoska npoGnemst ‘ Onpenenexuea pecypeos i Nepecmotp u Onpefeneine ¢cpeacTs n ITpuen dunansioro
BPEMEHHU npHBNRYEHME COTPYIHUKOB CECTEM YIpPaBIeHus npojykra
‘ Tocranoska neneit v 3anay ‘ B paBouyio rpynny
Cosnanne paGoueii rpynnel Onpeenenue cpencrTs JlokyMeHTHpOBIHHE
‘ Onpesienente pecypcos ‘ NocTpoeHne opr. KOHTpOIS KOHEYHOro NPOSYKTa
Onpenenenie CTRYKTYpbI rpynnbl
‘ BRIABIEHHE PHCKOR H YIpos ‘ KPHTHYECKHX B Ananu rpatbika NpoekTa ‘ Buenpenne npoykra ‘
CONYTCTRYIOLMX 33124 10 ‘ OpraHuzauua pab. rpynnel H HCTIDMHEHHA
IpoeKTy obnsanHocTe ‘ MOBUTOPHHT HIMEHEHUTE ‘

PaapaGorka T3 no npoexty ‘

Patnpepenesue
obazaHocTed

[preatee pewenni o
BHECEHHH HIMEHEHHI 1

Tlonrotonka oTueTHOH

JOKyMeHTALEY

OTYETHOCTE

Pucynok 1 — Cxema HCI0JIb30BaHUSI IPOEKTHOIO IMOAX0a B MOCTPOEHHH CTPATErHH AHTHKPU3HCHOTO
ynpasjienusi Komnaunmueii [6]

B mponecce uccnenoBaHusi yAanoch BBI-
SABUTH OaNaHC MEXIy KOJIMYECTBOM NPEUMYILECTB
Y HEJOCTaTKOB MCIIOJIb30BAaHUS MPOEKTHOTO IOJ-
X0Ja B peaJM3alud CTPaTerMyd aHTHKPU3UCHOTO
yhnpaBiieHHsT KoMnaHued. TeM He MeHee, HEKOTO-
pBI€ HEJOCTATKH MO3BOJIAIOT MPEJIoaraTh, 4To Ha
COBPEMEHHOM 3Tare Pa3BUTHS MPOEKTHBIA IMTOAXO0T
TpeOyeT 1opabOTKH I €ro MPUMEHEHHS B yCJO-
BUSAX TOATOTOBKH NPEANPHUSATHS K KPU3UCY, T.K.
npenoyiaraeT cepbe3Hble (UHAHCOBBIE 3aTpaThl
IIPU TOM, YTO OTCYTCTBYET €IMHAs METOJOJIOTHS
OILIEHKH Pe3ylbTaTUBHOCTH, a TAPAMETPBI PEKOMEH-
JlyeMbIX WHCTPYMEHTOB 3a0JIarOBPEMEHHOTO KOH-
TPOJIS €70 IPUMEHEHUS.

Takum 00pa3oM, aHTUKPU3UCHOE yIIpaBJIe-
HHUE KOMIaHueH SBISETCS OAHUM U3 IJIaBHBIX MeXa-
HHU3MOB JJISl BBIXOJIa TPEINPHUATHS U3 KpHU3HUCA.
Henpe npeononeHnss BOZHUKIINX KPU3UCHBIX CUTYya-
UU{ ¢ IPUMEHEHUEM MEp IO CIIIaXKUBAaHUIO U IIpe-
JIYIPEXKIEHUIO TOCIEACTBUNA CUUTAETCA Ba)KHEM-
mel s 1r000i KOMITAHWW, U3 YE€TO CIIEIYET, U4TO
HaXO0XJIEHUE W pPa3padOTKa BBITOJHBIX METOJIUK
MTO3BOJISIET MPUOTU3UTHCS K YCIEITHOMY pa3perre-
HUI0 Tpobnemsl. [IpoeKTHBIH ToaX0d paccMaTpu-
BaeTCs MHOTMMH HCCJICIOBAaTEIIMU Kak IMaOI0H
mpu  pa3pabdoOTKe CTpaTeTMd aHTUKPU3UCHOTO
VIIPABJICHHSI, CIIOCOOHBIN YIYYIUTL ITOJOXKCHUE
NPEANPUATHS HA PBIHKE.
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A.B. Kyuymos, U.B. Bozpoe

Ta6n1/1ua 2 - HpenMymecTBa N HEAOCTATKH MCNOJIb30BAHUSA ITPOCKTHOI'0 MOAX0Aa B AHTUKPU3UCHOM

ynpaBJeHHH

Ne |

IIpenmyniecTBa/HETOCTATKH

XapakTepucTHKH

IIpenmyniecTBa

1.

LenenanpaBiaeHHBIN U CTPYKTYPHPO-
BaHHBIN MOAXO0I

SICHOCTB LieeIoIaraHus MoAX0/1a MO3BOJISIET CUCTEMAaTHYCCKU pe-
maTh HpO6JIeMBI, COBMEMIATh 3aJa4U 110 COXPAHCHUIO KOMITAHUH Ha
HYKHOM YPOBHC IIPOMU3BOJACTBA U 60p566 C IMOCJICACTBUAMU KpH3uca

I'ubkocTs u HCHTPAaJIN30BAHHOCTDH

CrpyKTypa cTpaTeriy, HOCTPOSHHONW Ha OCHOBAaX MPOEKTHOTO TOJ-
X0/1a MO3BOJISIET U3MEHSATH HAOOp HMCIOJIb3yEeMBIX HHCTPYMEHTOB U
OBICTPO pearpoBaTh Ha H3MEHEHUS B YCIOBHUSIX KpHU3HCa

KomMmekcHoe IpuBIIeUYeHHE pecyp-
COB

B nporecce peanuzanny CTpaTeruyl N0 aHTUKPU3UCHOMY YIIpaBIe-
HUIO KOMIIAaHUEH ¢ IMpUMEHEHUEM IPOEKTHOTrO MOAXO0Ja €CTh BO3-
MOXHOCTh HCIIOJIb30BaTh BCE IOJIE3HBIE PECYpPCHl KOMIIAHUH U pac-
IpeJeuTh 00s3aHHOCTH MEX /1y BCEMH 3aMHTEPECOBAHHBIMU CTOPO-
HaMu

CucTeMaTiyeckoe KOHTPOINPOBa-
HHE

CHCHI/I(l)I/IKa CTpAaTCruv aHTUKPU3UCHOTO YIIPaBJICHHUS C UCIIOJIb30Ba-
HHUEM MTPOCKTHOTO IMOAXO0JAa IMO3BOJISICT ITOCTOTHHO KOHTPOJIINPOBATH
U MOHUTOPUTH Ka4€CTBO UCTIOJIHCHU A OGH3aHHOCTeﬁ, CIIaXXCHHOCTH
IPOIECCOB ¥ UBMCHCHHS B YCIIOBUAX KpHU3HCa

VYnpasneHue puckaMu U yrpo3aMu

IIpoeKTHBIN NOAX0A KaK OCHOBA aHTUKPU3UCHOTO YIIPABJIECHUS I103-
BOJISIET W3HAYalbHO OLICHUTh PUCKU M CHCTEMATUYECKH OTCIIEXKH-
BaTh BEPOSATHOCTb UX HACTYIUJICHUS B IPOLIECCE PealU3alluU CTpaTe-
THH

HenocraTkn

JlonrocpovyHoe U TPYI0EMKOE IjIa-
HUpPOBaHUE

Oran 1IaHUPOBaHMs 3aHUMaeT HauOOJIbIIee YHCIIO BPEMEHU OTHO-
CUTEJIBHO APYTHX 3TAINOB, YTO MOXET IPUBECTH K HECOOTBETCTBHUIO
UCIIOJIHEHUSI TTPOIIECCOB IpadHKy, HEKOTOPHIC MMyHKTHI B CTPATEruu
MOTYT OBITh peali30BaHbl HETIOJIHOCTHIO

DUHAHCOBBIC PUCKH U OTPAHHYCH-
HOCTh PECYPCOB

Joporocrosiee odecriedeHue IPOLeCCOB BHYTPH CTPATETUH U Ma-
TEPHALHO-TEXHUYECKOTO  O0CCIICUeHUsI MpU  OTHOBPEMEHHOM
HaXO0X/ICHUU B YCJOBHSIX KPHU3HCA MOXXET IPHBECTH KOMIIAHHIO K
0aHKpPOTCTBY

OrtcyrcTBue rapanTtuii 3G dexTuBHO-
CTH

CHOXHOCTh CTPYKTYpHI CTpaT€rMH HE TapaHTHpYyeT Hajjekalnee
BBITIOJTHEHHE BCEX 3a/1a4 M AOCTIDKCHHE Tpebyemoro 3¢ dexTa mpu
JIOCTHKEHHUH PEe3yIbTaTOB

OTCYTCTBI/IC CHUCTCMbI OLICHKU pPe-
3YyJbTAaTOB p€ajIn3alun CTpaTCrun

OTCcyTCTBHE YETKOM CUCTEMBI OLIEHKU PE3yIbTaTUBHOCTH UCTIONIB30-
BaHU IIPOCKTHOTO ITOAX0Ia B YIIPABICHUH HE MO3BOJIIET YETKO OIIe-
HUTH PE3YyNbTAaThl U U3HAYAIBHO XapaKTepU3yeT ero Kak HeHaJlexk-
HBIN

VYcnoxKHEHHas cxeMa peallu3alyu

Bonbioe koan4yecTBO 337a4 M TANOB MIPHU IOCTPOCHUHU CTPATETUH
AQHTUKPU3NCHOTO YIPABJICHUS C HCIIOJIb30BAHHEM IPOEKTHOTO I10JI-
X071 He TapaHTHPYeT UX BIMSHUE HA TIOJI0)KEHHE KOMITAHUH U HECET
PHCKH HECOOTBETCTBHS BHIOPAHHON METOHOJIOTHH CHEIU(PHUKE KOM-
aHUU
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YK 005; 005.96; 005.95
YIPABJIEHME YEJIOBEYECKMMU PECYPCAMM B YCJIOBUSAX
[IUOPOBU3AIIUU

B.A. Mopgogen?, 3.0. Bapgausu?, AJI. [Tactyxos3

1.3Canxm-Ilemepbypeckuil yHusepcumem mexHoi02ull ynpaeieHust U IKOHOMUKU

Poccusa, 190020, Canxm-Ilemepbype, Jlepmonmosckuii np, 0.44, Jlum.A,

2Cegepo-3anaousiti uHcmumym ynpaenenus — ¢unuan Poccuiickoti akademuu HapoOHO20 X03ALicmed
u 2ocyoapcmeeHuol ciyxcovt npu llpesudenme PO,

Poccus, 199178, Cankm-Ilemep6ype, Cpeonuit npocnexkm B.O., 0. 57/43.

B craTbe npuBeneHO onucaHue OCHOBHBIX TPEHJIOB, CBA3aHHBIX C MOHATHEM YIPABJICHUS TaJaHTaMH U OIpeJe-
JICHBI UCTOKU JAHHOU yIIPaBJICHYECKOU apaaurmMel. [IpoaHanu3upoBaHbl 3Tambl CUCTEMBI YIIPABJICHUS TalaHTaMU B KOM-
naauy. OnpeneneHa He0OXOMMOCTh aKTyaTH3allK HOTPEOHOCTH B YIIPABICHUH TATaHTaMH B COBPEMEHHON OpraHn3a-
K. JlaHo aBTOpCKOe ompejeneHne AehUHUIMN «yIpaBlieHUE TaJaHTaMu». BBIABIEHBI MPOOIEMbl MPUMEHEHUs CH-
CTEMBI YIIPaBJICHHS TATAHTAMH B YCJIOBHAX IH(POBU3ALNY.

Kniouesvie crosa: MeHeIDKMEHT, IU(poOBU3aIys, yIpaBlIeHUE IIEPCOHATIOM, YIPABICHUE TaJlaHTaMM, HHCTPY-
MEHTBI yIPaBICHHUS Y€JI0BEYCCKUMU PECYPCAMHU, TEXHOJIOTUHU YIIPABICHHS YEI0BEYECKUMU PECYPCaMU.

HUMAN RESOURCE MANAGEMENT IN A DIGITALIZED ENVIRONMENT

V.A. Mordovets, E.O. Vardanyan, A.L. Pastukhov

St. Petersburg University of Management Technologies and Economics,

Russia, 1190020, St. Petersburg, Lermontovskii pr., 44, liter A;

North-West Institute of Management of the Russian

Presidental Academy of National Economy and Public Administration,

Russia, 199178, St. Petersburg, Sredny prospect VO, 57/43

To accomplish the objectives of the study, the main trends related to the concept of talent management were

described and the origins of this management paradigm were determined. The stages of the talent management system in

the company were analyzed. The need to update the need for talent management in a modern organization has been

identified. The author's definition of the definition of "talent management" is given. Problems of using the talent manage-

ment system in the context of digitalization have been identified.

Keywords: management, digitalization, personnel management, talent management, management tools.

BBenenne

I'mobanbHas moJUTHYECKAs, SKOHOMUYECKAs
Y COIMaJIbHas HeOIPe IeIeHHOCTD, MOTyYHBIIIast KOH-
nentyanpHoe onrcanue (konnemnius VUCA), oka3bl-
BaeT CYyIIECTBEHHOE BIIUSHUE Ha BCE DIIEMEHTHI On3-
Hec-mporieccoB [1]. Bo3nukaeT HE0OXOAMMOCTH B
pa3paboTKe CHCTEMBI, TIO3BOJISIONMIEH HamboIee

EDN BCAXNB

obicTpo W 3¢ dekTuBHO oOecreunBaTh aqaNTAIIIO
pabOTHUKOB MPENNPUATHS K U3MEHSIONIMUMCS yCIIO-
BUSIM BHEIITHEH CpeJIbl, a TAKKE aJIallTaIuIo PPy -
ATHI 32 CYET OM3HEC-KOMIICTEHIINI Pa3BUTHA U (-
(EeKTHBHOTO WCIIOJIH30BaHUS MOTEHIMANAa pabOTHH-
koB [3].
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B.A. Mopdosey, 3.0. BapdausaH, A.JI. [lacmyxos

HeticteurensHocTh UHTyCcTpuu 4.0 quKTYET
JKECTKUE YCIIOBUS (PYHKIIMOHUPOBAHUS B HOBBIX pea-
JIUSIX, KOTOPBIC TPOSIBIISIFOTCS B TOCTOSTHHBIX H3MEHE-
HUSX BHEITHEH CPE/bl U B TPEOOBAHUSIX K KOMIICTCH-
UM COTPYJHHUKOB. DTO 3aCTaBJSCT BIIAJICIIBIICB
KOMITaHU#1 OoJiee pallMOHaJIBHO OTHOCUTHCS K OTOOPY
1 00€CTIeYeHUIO KapbepPHOTO pocTa HanboJIee TaJanT-
JIUBBIX paOOTHUKOB, OPUCHTUPYSCh HA MPUMCHCHHE
UX 3HAaHWWA Ha ONpPENENCHHOW IOJKHOCTH, IOCTeE-
TIEHHO PaCIIUpsIs UX KOMITeTeHInH [3].

AxkTHBHOE (hopMHUpOBaHHE U OypHOE pa3BH-
THe WH(OOPMAITMOHHOTO OOIIECTBA B KAa4YECTBE CO-
CTaBJIAIOIINX CIIO’KHOTO HHTEHCUBHOTO (PaKTopa «Je-
JIOBEYECKUH KamHUTal», CIIOCOOCTBYIOMIETO 3TOMY
Pa3BUTHUIO, BBIABUHYJIM €T0 KOMITOHEHTHI: 3HAHMA,
KpEaTUBHOCTh U MHHOBAIIMOHHOCTH [6, ¢. 4]. B aToM
UCCIIEIOBaHUU aBTOPBI OOOCHOBBIBAIM BO3pacTalo-
HIYI0 POJIb ATHX KOMIIOHEHT YEeIOBEYCCKOIO Kallu-
Tajia B COBPEMEHHOM YKOHOMUKE.

CucreMa ynpaBJeHHUs TaJaHTaMH BKIIOYaeT
CIICAYIOIINE Talbl: MPUBJICYCHNUE W/UIU «BBIPAIH-
BaHME» TAIAHTOB B CAMOM OpraHU3aluu; o0yueHHe 1
pa3BUTHE; yIepKaHue U CTUMYypoBanne. Hanbomnb-
IIero ycmexa JOOWBAIOTCS KOMIIAHWH, KOTOPHIE B
CBOI1 apceHas BBENIM MPOIETypPhl OIIEHKH, W/WIA aT-
TECTAIlMH COTPYTHUKOB, a 3aTEM MX POTAIUU B COOT-
BETCTBUM C UTOTaMH OIICHKH. 3aIlyCTUTh MEXaHU3M
yIpaBJieHHs TATaHTAMHU ¢ IPUMEHEHHEeM IH(POBBIX
TEXHOJIOTHH B MOJHOU Mepe MPEMATCTBYET HEAOCTA-
TOYHAsI KOMIIETEHTHOCTh PYKOBOJICTBA KOMITAHHH.

VYkazaHHoe MpoOJEeMHOE  TPOCTPAHCTBO
ynpasieHus tanantamu (YT) HyxknaeTcss B KOppek-
THUPOBKE, TaK KaK KJACCHYECKasi CUCTEMa yIpaBiie-
HUS TIEPCOHAJIOM B HEJIOCTATOYHOW CTEIICHU YUUTHI-
BaeT 0COOEHHOCTH (OPMUPOBAHHS MHTEIUICKTYallb-
HBIX W TBOPYECKUX KOMIICTCHIIMH pPaOOTHHUKOB,
BKJIIOYasi IU(PPOBBIE HABBIKK U CIIOCOOHOCTH K -
(heKTHBHOMY B3aHMOJICHICTBUIO B IIU(PPOBOIA Cpe/Ie.

Pabora c yenmoBeuecknuMu pecypcamu B opra-
HU3AIUU TIPEAToIaracT JUHAMHYECKOE COBEpIICH-
CTBOBAaHHE CUCTEMBI YIIPABJICHHS MIEPCOHAIIOM C yde-
TOM COBPEMEHHBIX TpeOOBaHWH W TEXHOJOTHUH,
BKITtOUast IIU(PPOBBIE U THOKUE HABBIKH. JTO MPEIIO-
JaraeT HEOOXOIUMOCTh MOJEPHU3AINU CHCTEMBI
KOPIIOPATUBHOTO YIPABJICHUS C yYETOM Pa3paboTKH
COOTBETCTBYIOILIUX KOPITIOPATUBHBIX METOJIUK.

Llenv u 3a0auu uccreoosanus. Heodxomu-
MOCTh HCCIIEJIOBAHHSI COBPEMEHHBIX TEOPETUYECKUX
paboT U MPaKTUYECKOro OMbITa YIPABJICHUS TaJlaH-
TaMH OTIpeJieNInIIa 11eb JaHHOW paboThl — HCCIe0-
BaHME OCOOEHHOCTEW CHCTEMBI YIpPaBJICHUS TajaH-
TaMU B COBPEMEHHBIX YCIOBHSAX IUGPOBOI TpaHC-
¢dhopmanun.

OOBEKTOM WCCIEOBAaHUS B JTaHHOW CTaThe
SIBIISIETCS CHCTEMA YIIPABIICHUSI IPEATIPUSITHEM.

[IpenmeroM uccnenoBaHUS B CTaTbe cTaja
CUCTEMa YIPABJICHHS TATAHTAMH (YEIIOBEYECKUM Pe-

cypcom).

Hosusna uccnedosanus 3axiiodaercs B aB-
TOPCKOM ONpEACICHUN PacCMaTpUBAEMOIO B CH-
CTEME yIPaBJICHUS NPEIAIPUATHEM TTOHATHS TaJaHT-
MEHEPKMEHTA 1 BBISBJICHUH MTPOOJIeM, KOTOpBIE Mpe-
MATCTBYIOT YINPAaBJICHUIO TalaHTaMU B YCJIOBHUSIX
U POBU3AIINY.

Memooonocus. TIpuMeHITUCHL METOJBI OITH-
CaHMs, CPaBHUTEIHHOI'O, CUCTEMHOTO M CTPYKTYp-
HOTO aHaJN3a, CHHTE3a, a TAK)Ke MHAYKIIUU U IEAyK-
ITUH.

O6cy:xnenue

TepMuH «ympaBJieHHe TaTaHTaMI» OBLIT BBe-
JIeH B Hay4HbIM obopot B 1990 romy. B monstme
«yTIpaBlieHHE TAJIAHTaAMID) BXOJIUT OTpeAeNieHHe TeX
HOBaIuii, KOoTophle mosBsoTCs B HR-cdepe, B
cdepe ymnpaBleHUU MPEANPHATHEM M MPEACTABISET
co0OH IeNeHanpaBIeHHbIH, €KeIHEBHBIN MpoIecc,
OpPUEHTUPOBAHHBI HA CBOCBPEMEHHOE Pa3BUTHE CO-
TPYAHUKOB, (OPMUPOBAHUE Y HUX BBHICOKOTO IMOTEH-
nuayia ¥ Ha 3(PQPEKTUBHOC NMPUMEHCHHE TaJIAHTOB,
IU(PPOBBIX HABBIKOB B OPTaHU3AIINH.

B Hacrosimee BpeMsi cucTeMa YIpaBICHUS
TaJaHTaMH CTajla OCHOBOW OOHOBJIEHHON Om3HecC-
CTpaTernd KOMIIAHWW, KOTOpPBhIE OBUIH OpPHUEHTHPO-
BaHBI HA YCIIEX, M PACIPOCTPAHIIIACH HA BCE YPOBHU
ynpasieHus. [loHSATHE «TalaHTINBBIA PabOTHHK
(«TamaHT») UMEET OIpeIeIICHHYI0 KOTHUTUBHYIO Ba-
pUATHBHOCTH. [IpUMEHHTENPHO K KOPIIOpalUsM OH
MIPUMEHSETCS] UCKITFOUYUTENBHO K TEM COTPYAHHUKAM,
KOTOpbIE HaJIeJICHBI YMEHHUSIMU U HAaBBIKAMH, HE00XO-
JUMBIMH JUTSL pealIn3alii CTPaTeTHIeCKUX Lejel op-
raam3anmu [2, ¢. 506]. OcoOeHHOCTBIO HHTEPIIPETA-
UM JAHHOTO MOHSATHS B 3TOM Clly4ae SBISICTCS TpH-
3HaK 00NaaHusi paOOTHUKAaMU OIIpe/IeICHHBIMH CIIe-
MUPUIECKIMUA CBOHCTBAMHU — KOMIIETECHIIHSIMHU.

B HacTosiiee Bpems 1eUHHALIUS «TaaHT» B
KOPIIOPAaTHBHOM cpesie 4acTo HMCIOJIb3YeTCs] UCKITO-
YUTENBHO TSl XapaKTePUCTUKHA TBOPUYECKUX CITOCO0-
HOCTEH COTPYIHUKOB M UX IIPUMEHEHHS B HHHOBAIIH-
OHHOM TIPOIIeCCe KOMITaHUH.

Onpenensst CyITHOCTh W 3HAYEHUE YIIpaBlie-
HUSl TaJaHTaMHd B CHUCTEME YIPaBIIEHHUS OpraHH3a-
1ueil, HeoOXOIMMO BBITIONHUTH aHANU3 (DYyHKIHO-
HAJBHBIX OJIOKOB CHCTEMBI YIIPABIIEHUS TaJaHTaMU
(pucynok 1). M3 pucyHka cieayet: (pyHKIIMOHAIb-
HBIE OJIOKM CHUCTEMBI YIPABJICHUS TAJlAHTAMHU BKITIO-
YalOT KaK OJJIEMEHTBHl KIIACCHYECKOH MOJCHCTEMBI
yIpaBlieHHUs TIEPCOHATIOM TMPENPHUITHS, TaK U dJIe-
MEHTBI KoMaHJ000pa3oBanusi. COOTBETCTBEHHO, IO
HallleMy MHEHHIO, CUCTEMa YIpPaBJICHUS TaJlaHTAMH
MpeAcTaBiIsieT co00i COBOKymHOCTH HR-Tiporieccos,
OpUEHTHPOBAHHBIX Ha MPHUBIICYCHHE U YAEp)KaHUC
BBICOKOA()()EKTUBHBIX COTPYJHUKOB B KOMIIAHWH U
AKTUBHYIO pa0bOTy C HUMH, a TaKkxe KoMaH1000pa3o-
BaHHE M (OPMHUPOBAHHE COOTBETCTBYIOLICH KOPIIO-
paTtuBHOU cpexpl, obecrieynBarouieil B HanOOJbILEH
CTENICHH PACKPBITUE HEOOXOJIUMBIX I Pa3BHTHUS
MPEPHUATHS TAIAHTOB PAOOTHUKOB.
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YnpasseHue yenoseveckumu pecypcamu 8 ycaosusx yugposusayuu

O YHKITHOHATEHEIE GIOKH CHCTEMEL YIIPABICHHA TAJaHTAMH

Toadop nepcoHana

KanpoBbIi peseps

| Ajanranss, o0ydeHHe H pa3BHTHE

| Or1eHEa IepcoHana

4‘ MotaBanHS (I'pefins H KPI, TTOTEI)

Pucynox 1 — CTpyKkTypHO-pyHKIHOHAJILHASI MOEJIb
ynpaBJeHHusl TATaHTAMH

B xoHTekcTe uccnenoBaHus MPakTHUECKOTO
OMbITa MPUMEHEHMsI YIIPABIECHUS TaJaHTaMH B KOp-
MOpAIUSIX MOYKHO BBIIETUTD CJIETyIOIINe TIOXO0/IbI:

1. BeisiBneHHe U aHAIM3 YCHEIIHOCTH KaXJI0To
paboTHUKA [T OTIpeIeNIeHHSI BO3MOXKHOCTH UCTIOJb-
30BaHUS U Pa3BUTHS €ro YCIENIHOCTH (YCIIEXOB) B
MHTepecax KOMIaHHUH.

2. Cenexuus nepcoHaia, KoTopas nmpeanoaaraeT
BbIJIEJICHUE ONPEIEeIEHHOW I'PYMIbl «TaJaHTOB» W3
BCETO TPYAOBOI'O KOJUIEKTHBA Uil (DOPMHPOBAHUS
BIIOCJIEZICTBUH YIIPABJIEHYECKOI'O COCTaBa OpraHu3a-
uuu [4].

COOTBETCTBEHHO, YNpaBiCHUE TaJlaHTAMHU
BKJIIOYAeT B ce0s1 HECKOJIBKO KOMIIOHEHTOB:

- popMHpOBaHHE U Pa3BUTHE TBOPUECKUX KOM-
NETEHIMH, HANpPaBICHHBIX Ha PEANM3aLUI0 IIPOM3-
BOJICTBEHHBIX U KOMMEPYECKUX 3a]a4;

- ¢hopmupoBaHue UU(POBBIX KOMIIETEHITNH,
HalpaBJICHHBIX HA CHCTEMAaTU3aLMI0 IMPOU3BOACTBA,
MOBBIILICHUE MPOU3BOANUTENBLHOCTH TPYyJa U CHUXKeE-
HUe omuOOoK B padoTe;

- YOpaBJIeHHE YCIEUIHOCTHIO, YTO BKJIIOYAET B
ce0s pa3BUTUE MHIUBUIYaTbHOM KapbepHOW Tpaek-
TOpUH;

- noBbIIeHUE 3()(HEKTUBHOCTH HCIIOTIb30BAHUS
NepCOHaNA ¥ Ka4eCcTBa YIPABICHHUSL.

Brickaxkem mpenmnonoxxeHue, uto 3pQpexTus-
HO€ YyIpaBJIICHHE TaJaHTaMM Ha OTEYECTBEHHBIX
OPEANPHUATUAX MOXKET CTaTh CTpaTerHuecKuM (yH-
JTAMEHTOM B TpaHC(OpPMAIMU CYIIECTBYIOIIEH Bcel
HR-cucremsl. [1pn aToM Bce HR-dyHKIIMEN MOTYT H3-
MEHUTHCS U PEaTHM30BBIBATHCS] HA COBEPIICHHO WHBIX
MPUHLIMIIAX, TAKUX KaK yAep)KaHWe TaJlaHTOB M CO-
3[JaHKe JJI1 HUX OCOOBIX YCIIOBUH, a TakKe BKJIIOUe-
HUE TaJaHTIUBBIX PAOOTHUKOB B YIPaBIECHYECKHE
nporiecchl. [Ipr 3TOM MOXKHO BBIJIEIUTH TPU 0a30BbIE
CXEMBI, IPUMEHSEMBbIE K TAKOTO POJia COTPYTHUKAM.
Bo-niepBbIX, 3TO KaapoBBIH pe3epB, KOTOPBIA BbIpa-
KaeTcd 4epe3 YeTKO BBICTPOCHHBIN IJIaH OyIylIux
3aMeH, IPexJie BCEro PyKOBOJMIIEro cocrasa. Bo-
BTOPBIX, 3TO NMPEEMCTBEHHOCTb M CHCTEMHOE TIJIaHH-
poBaHue. B-TpeTpux, HEMOCPeICTBEHHO yIpaBiIeHNE
TaJaHTaMHU.

Ocob6ernocteio YT BBICTyIIAeT MOCTaHOBKA
OTIpeZIeIEHHOT0 KPyTa 3a7iad OTHOCUTENBHO KaXKIOTO
U3 TPEX BapHUaHTOB B3aMMOICHCTBUS C TaJaHTAMHU.

[TocrmegoBaTenbHOCTh B yNPaBICHUN TaJlaH-
TaMH BKJIIOYAET CIEAYIONINe TIEHCTBHS:

1. Pa3paboTka cTpaTermdeckoro IUIaHa IPea-
MPHUATHSL.

2. Pa3paboTka KaapoBOW TOTUTHKH TIPEIATIPHSI-
THS.

3. Pa3paboTka KampoBOM CTpaTeTuu MPeANpHsi-
THS.

4. ®opMupoBaHHE MTPOTHO3a TIOTPEOHOCTH B CO-
TPYIHHUKAX.

5. OmnpenesneHne METOIOB BBISIBIICHUS TATAHTOB
TepcoHana.

6. OnpenereHue METOIOB Pa3BUTHSA PaOOTHHU-
KOB.

[Ipu 3TOM Ba)XKHO YYHTHIBATh, YTO TOBBIIIIC-
HUE YPOBHS HEOMPECICHHOCTA Ha MHUKPO, ME30 U
MakKpo YpOBHSX, a TAK)K€ COMYTCTBYIOIIEE 3TOMY U3-
MEHEHHE COCTOSIHHS PA3JIMYHBIX COIUAIbHBIX HHCTH-
TYTOB MPHUBOAAT K TOMY, 4TO MpumeHsembie HR-
TEXHOJIOTHMH CTaHOBATCS HEAOCTaToduHO dpdek-
TUBHBI, @ HHOTJ]A CIIOCOOCTBYIOT OIIMOKaM B MPHHS-
THW YNPaABICHYECKUX PEIICHUH, YTO, B CBOK O4Ye-
penb, IPUBOAKT K yIIepOy.

Cucrema ynpaBjicHHS TaJlaHTAMH B paMKax
U(ppPOBOH SKOHOMUKH MEHSET CBOE COICpKaHHE B
YCIIOBUSIX, KOTJa KOPIIOpaTHBHBIC MpaBWIa MO pa-
00Te ¢ TIepcoHaIoM He MEHSIOTCSI, BKIIIOUast moaoop,
aJIaTTaluIo MepcoHana u GopMuUpoBaHue KaapOBOTO
pesepaa.

«MHCTpyMEHTaMH ajanTalii CHUCTEM pa-
OOTBI C IEPCOHAJIOM B YCIIOBUSAX COIUAIBHBIX U TEX-
HOJIOTHYECKUX M3MeHeHUi sBisitoTcss ERP-cucteMbl
1 poOOTH3aIus YIPABICHUS TIEPCOHATIOM, a TaKXe
HelpoTexHonorumw» [2].

ERP-cuctema mnpeamonaraer BBITIOJHEHHE
crenyromux GpyHKIui:

- yIpaBlieHHe TPYJOBBIMH pPecypcaMu B KOM-
OWHAIMK C TIPOM3BOJICTBEHHBIMU PECYpCaMH M PBI-
HOYHOH MOTPEOHOCTHIO;

- yIIpaBJeHHUE TallaHTaMH;

- ynpaBieHue (MHaHCOBBIMU pecypcamu B pe-
JKME OH-JIaiiH;

- IpUMeHeHNe TUPPOBBIX MTOJXO00B K YIIPaB-
JICHUFO JIJISl TIOBBIIICHUS €r0 PO3PavyHOCTH U CKOPO-
CTH MIPUHATHS PEIICHUH;

- obecrieueHrne cOaTaHCUPOBAHHOCTH B YIIPaB-
JICHUH PECYPCaMU U TPOIIECCaMHU.

ITocpenctBom ERP-cuctem ynpasieHue co-
TPYJAHUKAMH CTaJI0 BOCIIPUHATHCS KaK JIOIOIHUTE b~
HBII HICTOYHUK, OPUEHTUPOBAHHBII HA BOCIIPOU3BOI-
CTBO KamnuTaja npeanpustus. B pe3ynbrare cran Bu-
JIeH pPOCT MPOU3BOAUTEIHHOCTH TPy M HE TOIBKO Y
TaJaHTOB, HO M y BCEX COTPYAHUKOB. JTO CTAJIO BO3-
MOJKHO 3a CYET TOCJIEeI0BATEIFHO BHICTPOEHHOW CH-
CTEMBI, BKJIFOYAIOIIEH BECh CIIEKTP COMYTCTBYIOIIEH
JIOKYMEHTAIlMK O COTPYIOHHKaX. JTO TMPEXIE BCETO
MOKa3aTelny ONEHKU W d(PPEKTUBHOCTU JIEATEIHHO-
CTH COTPYAHUKOB, HEPUOJUYHOCTH IMEPEOOYUCHHMS,
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TUTAHWPOBaHNE Kaphepbl, KOHTPOJb 32 HAUYMCICHUEM
3apaboTHoi miaTel, KPl coTpyIHUKOB U psa APYTHX
BOTIPOCOB.

B HacTosmiee Bpemst 1ajeko He BCe KPYITHbIE
pOCCHiiCKHe KOMITAaHUH PUMEHIOT ERP-crcTeMb! B
VIpaBJIeHUH, a CPEeIr CPETHEr0 M Majoro Om3Heca
MOYTH HHUKTO HE WCIONB3YeT 3Ty W IMOJOOHBIE CH-
cTteMbl. B KadecTBe MO3WTHUBHOTO IMPHMEpPa MOXHO
MpeacTaBuTh ONBIT Kommanmu I[TAO «Meradony,
npumenuBuieii ERP-cucremy s ynpasieHus 0pu-
JMUYECKON CIy»O0H ¢ TIOBBIIIEHNEM YPOBHS mudpo-
BH3allMN OTAEIHHOTO TMOMPa3AETeHUs MPEITPUITHS
1o 77 % [3, c. 27].

Tperuit ynomsHyTHI KOoMmMmoHeHT - HR-
poboTtu3anus. 3mech peusb HAET o0 mpuMeHeHnH B HR -
cepe HR-6010B 11 po60TOB. OCHOBHOM (yHKIIMOHAT
CBOJIUTHCSL K OCBOOOXKIIEHUIO MPOMUIBHBIX COTPYI-
HUKOB OT PYTHUHHOH paboThI.

B kxagecTBe mpumepa MOXKHO yKa3aTh OIBIT
MIPOBEICHNS TIEPBUYHOTO UHTEPBBIO C COMCKATENEM:
aneMeHThl HR-poOoTH3anmu ¢ ycmexom crpasiisi-
I0TCsI, BRICBOOOXKIast coTpynHukoB HR-otnenos s
npyroii 3pdekTuBHON pabOTEHI.

OO6patumcsi K ONBITY, KOTOPBIM 00JanatoT
OTEYECTBCHHBIC TPEANPUATHS, B TOM 4YHUCIE Ceph
ycIyr, B CHCTEeME YIpaBleHus TtajmaHTamu. llo
YPOBHIO IH(POBU3AIMHM M TPUMEHEHHs 3apyOek-
HOTO OTIBITA B CBOEH IEATEIbHOCTH INAUPYIOIIHUE T0-
3unuu 3aHuMaet «CoepbaHk». B 3ToM akiimoHepHOM
oOmiecTBe MpHUHATA M pealu3yeTcs Iporpamma
«COep0baHK TaTaHTOB», KOTOpas OPHCHTHUPOBaHA Ha
KapbepHbIi pocT Tanantos [5]. B 6anke «BTb» pas-
paboTaHbl U aKTHBHO Pa3BHBAIOTCSI CBOM JIBE TPO-
rpaMMbl  ymopaBieHuss TananTamu: «KapbepHble
MappyTel» U «KanpoBslid akTuBy». IlepBas u3 Hux
OpUEHTHPOBaHA Ha OOJBIIYI0 YacTh COTPYIHHUKOB
«BTDb» - 6aHKa, 1 B KA4E€CTBE €€ KIIFOUEBOM 1IEIU BbI-
CTyIaeT TOCTPOEHNE Kapbephl cOTpynHUKa. OCHOB-
HOW 3a/1a4€il IPY STOM SBIISIETCS MUHUMU3AIIHS TEKY-
YEeCTH KaJpoB U WX pa3BuTHe. Bropas mporpamma B
MaKCHMAJIBHON CTENeHH OPHUEHTHPOBaHA Ha TOCTO-
SIHHBIH TIOUCK W OTOOp TaJaHTIMBBIX MEHEIKEPOB
[5]. I'ockopnopanuus «Pocatom» CBOIO KaIpOBYIO IO-
JUTHKY pa3/ieiiia Ha eIy roIIrue CTPYKTYPHPOBaH-
HBIC YPOBHH:

1. «/locrostHre PocaTomay — ypoBeHB TOII-MeHe-
JoxepoB. COrTacHO OMUTHKY KOMITAHUW Ha PETYIISP-
HOW OCHOBE TIPOBOUTCS] KOMIUIEKC MEPOIIPHUSITHI TIO
passutuio TOIl-mMeHexMeHTa U niepeoOydeHue py-
KOBOJIAIIETO COCTaBa KOMITAaHHH.

2. «Kanurtan Pocatoma» — ypoBEHb CpeIHEro
3BEHA.

3. «Tanantel PocaToma» — ypoBeHb JTMHEHHOTO
nepcoHasna. AKIIEHT CIeNaH Ha TIOWCKE TaJaHTOB
CpelH CIEIUAINCTOB U pyKoBoauTesneil. OCHOBHOM
MIPUHLIMI - HAWTH COTPYAHHUKOB C BBICOKHMM TBOpYE-
ckuM norenimanom [4, C.110].

W3 mpuBeneHHBIX NPHUMEPOB CJEIyeT, YTO
YT npuMeHstoT UMEHHO T€ KOMIIaHWHU, KOTOPbIE SIB-
JISIOTCS IPU3HAHHBIMH JIUIEPAMH B CBOEH JESITEIb-

HOCTH. OTIBIT OTEYECTBEHHBIX KOMITAHUN CBUIETEb-
CTBYET, YTO CUCTEMa YIPaBICHUS TalaHTAMH CTaHO-
BUTCS BAXKHOM COCTaBHOM YacCThIO CUCTEMBI yIIpaBJie-
HUS 9€JI0BEUECKUMH PECYPCAMH.

Brigenum ob1ue TpeHIbl, KOTOPhIE UMEIOT
MECTO B PaMKaX CHCTEMBI YIIPABICHUS TaIAHTAMI:

1) dopmupoBaHHe KOPIIOPATUBHOU KYJIBTYPHI,
BKJIIOYAsi KOPIIOPATHBHYIO Cpexy, HamOoiee Oiaro-
MPHUATHYIO JUTSA Pa3BUTHS TATAHTOB MEPCOHAIIA U TTPH-
MEHEHHS] UMU IIU(PPOBHIX TEXHOJIOTHIA;

2) aKTUBU3AIMS TOPU3OHTAIBHEIX CBS3CH B CH-
CTeMe yTMpaBJICHHS, MTOBBIIICHHE THOKOCTH, KOMMY-
HUKa0eTsHOCTH U A dekTuBHOCTH. JlocTHTaeTcs 3a
CYeT TIOBCEMECTHOTO BHEIPEHHS KPEaTUBHBIX dJIe-
MEHTOB /IS TIPEO/IOJIEHUS HEOTIPEAETICHHOCTH BHEIII-
Hel cpensl. [IpoucxoauT ObICTpas aganTamusa K HAM
Y TeHepalus HoBallWi;

3) axrtuBum3anus npumeHenus ERP-cuctemsl,
TeM Oonee uro mnardopma 1C mpeanaraer B ToM
qrcie o0NavyHble BApUaHThI JAHHOW CHCTEMBI;

4) nmoyiHOMacHITaOHas MepecTporika BCero oopa-
30BaTEJILHOTO TIpoIlecca BHYTPH KOpIOpaluii, cBs-
3aHHasl C aKTUBHM3alWel mporecca MU(poBHU3AUM
SKOHOMHUKH, B TOM YHCJI€ BHEJPEHUS IEMEHTOB HC-
KYCCTBEHHOI'O MHTEJUIEKTA;

5) Ha HOBBIH YPOBEHb OCO3HAHUS U TTOHUMAaHUS
BBIXOJUT JTM3alH-MBbIIUIeHHE. BakHo#l cocTaBiisio-
el ynpasiieHus TalaHTaMU B IIOCTIeIHEE BpEMsI CTa-
HOBHUTCSI yCOBEPILIEHCTBOBaHKUE pabouero mpocTpaH-
CTBa, 3)proHomuka. Pabouas cpena TanaHTIMBOTO pa-
0OTHUKA JTOJIKHA OBITH KOM(GOpPTHA, OPUCHTUPOBAHA
Ha n30eraHue CTPECCOBBIX CUTYalUAX B pabounx Mo-
MEHTax.

6) BBICTpOEHHAs CICTEMHAas aHAJIUTHKA B yIIpaB-
neHnn Tanantamu. [IpuMeHeHne COBpeMEHHBIX TeX-
HOJIOTWH, BKITIOYas UCKYyCCTBEHHBIM MHTEIUIEKT, CO-
3/1aeT ONTHUMANBHBIE YCIIOBHS JJIsl BBICTPAWBAHUS
JIEUCTBEHHON BBICOKOIPOIYKTUBHOM KOMaH[bI, CO-
3MaHHOW Ha 0a3ze 00NaJarOIINX Pa3HBIMH TaJlaHTAMU
COTPY/THUKOB.

B nacrosmee Bpemst a3 dexruBHas cucrtema
YIpaBJIeHHS TATAHTAMH BKIIFOYAET:

1. IlpuBneueHue w/miu pa3BUTHE pabOTHUKA B
caMoii OpraHH3aIlHY.

2. OOy4eHre 1 pa3BUTHE «TAJIAHTOBY.

3. ®opmupoBanue paboueii cpebl.

4. Cucremy ynepkaHusi 1 MOTHBAIIHU.

VYmpapineHue MmepcoHaIOM B CHCTEME YIPaB-
JISHUSI TIPEITPUATHAEM HYXKIAETCS B U3MEHEHHSX, TaK
Kak [u(ppoBH3aNHS M COBPEMEHHBIE IOAXONbI B
cthepe yrpaBieHus IPEIIPUATHEM CTAHOBATCS Ooee
3¢ (EeKTUBHBIMH NPU MPUMEHEHUH CHCTEMBI YIIPaB-
JICHUS TaJaHTaMHU.

Hawnbonpmrero ycmexa g0o0MBarOTCs KOMIIa-
HUH, KOTOPBIE B CBOM apceHa yIpaBiIeHHs MepcoHa-
JIOM BBEJIY NIPOIIETY Pl OIEHKH H/WJIH ATTECTAIUH CO-
TPYAHHUKOB, a 3aT€M HMX POTAIMH B COOTBETCTBHHU C
WUTOTaMH OLIEHKH. 3allyCTHTh B ITOJIHOM Mepe Mexa-
HU3M YT 4acTo MeWarT ONpPEACIICHHbBIE MIEMEHTHI
KOPIIOPATUBHBIX MPABUII, KOPIIOPATUBHAS Cpeia U
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HEJI0OCTAaTOYHOCTh KOMIICTCHIINHA Y PyKOBOJICTBA KOM-
MaHU{ B 00JIACTH YIIpaBJICHUS TalaHTAMHU.
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Beenenune

s obecrieueHusi 0€30MACHOCTH PETHOHOB
Coro3HOr0 rocyapcTBa B YCIOBHAX TpaHCHOpPMaLH-
OHHOTO TIepHoja TpeOyeTcs YCTaHOBHUTH KIIIOUYEBEHIC
(hakTophl, criocoOcTByIOIME (OPMUPOBAHUIO Oe3-
OTMacHOW COLHMAIIbHO-KOHOMHYECKONW M COLMOKYJIb-
TYPHOH CpeAbl B 3THUX YCIOBHAX. TeKyas BHEIIHSISA
MOJUTUKO-IKOHOMUYECKasi 00CTaHOBKa 00ycIoBMIIA
aKTyaJbHOCTb BBIOpaHHOM TeMbl paboThl. Colnono-
TMYECKOE HCCIIeOBAHUE Ha NpUMEpe B3aUMOACH-
ctBusi pernoHoB CeBepo-3amana n Pecybnuku be-
Japych IPOBEIEHO BBHIY HEIOCTATOYHOM CTEIEHH
nmpopaboTaHHOCTH. ABTOpamMu OBLTH CPOPMYIHPO-
BaJIM CJIEIyIOIKe Bompockl: «B mepuon OvicTpome-
HSOIICHCST PEAThbHOCTH, BBICOKOW MOOWMIBEHOCTH
HaCeJICHUs 3aAyMBIBAIOTCS JIM TPaXkKAaHe O Mpolecce
COLMAIIBHO-D)KOHOMHUYECKOH U  COLMOKYJIBTYPHOU
6e3onacHocTu? 3aayMBIBaeTCA JIM COBPEMEHHOE TI0-
KOJICHHE, MOJIOIC)Kb O TEPPUTOPUAIBLHOM, PETHO-
HaJgbHOM uaeHTudHOCcTU? CBsi3aHbl v (M ecliu Ja, TO
KaK) COUMATBbHO-9KOHOMHUYECKAs!, COIIMOKYIbTypHas
0e30MacHOCTh C TEPPUTOPHAIIBHOM, pPErHOHAIBLHOU
UIACHTUYHOCThI0? Kakne MHEHHSI U OLIEHKH 3aKper-
JIeHbl B CO3HAaHMM MOJIOEKH KaK COLHMAJIbHOM
TPYyMNIIBl O B3aUMOJCHUCTBUSX C HACEJICHUEM APYTHX
peruoHoB cTpanbl, CO3HOro rocyaapcrsa?y. Pema-
Jach 3a7a4a BBIABJICHUS OOBEKTUBHBIX IOKa3aTelel
u (daktopoB, obecrednBaromux 0€30MaCHOCTh B
TparcpOpMaMOHHEII IepHO/I, 00IIeCTBEHHO-3HAYH-
MBIX XapaKTCPUCTUK JIMYHOCTHU, OTPAKAIOIIUXCA B
oreHKe (PaKTOpOB U MPHOOPETEHHBIX YCTAHOBKAX, B
HanOOJbIIEH CTETIEHH BIUAIOMIMX Ha (POPMUPOBAHHUE
COLMOKYJBTYPHOM U  COLUMaIbHO-?)KOHOMHUYECKOMN
6e3onmacHocTu. Onpenensuiich OCHOBHBIC TCHCHITUN
1 0COOCHHOCTH B OIICHKAX M MHEHHUSAX CTYIACHUYCCKUI
momnonexu CeBepo-3amana o 0€30MaCHOCTH Peruo-
HOB Ha mpuMepax B3aumonencTBusi CeBepo-3amai-
Horo pernona Poccun ¢ Pecrybnukoit benapycs.

IHocTranoBka npooaemMbl

Lenp wiccaenoBaHwust - yCTaHOBUTH (DAKTOPHI,
B BBICIIIEH CTETIEHW BIUSIONINE Ha ()OPMUPOBAHUE U
oOecrieueHre COIMMOKYIBTYPHOH W COIHMAIbHO-3KO-
HOMHYECKOW 0e30MacHOCTH B TpaHC(HOPMAIOHHBIN
MIEPUO, YTO OMNPEACIHIO OOBEKT HCCIICIOBAHUS
(aHaNM3 ¥ BHIBOJIBI BHITIOJTHEHBI B TEOPETUYECKOM Ua-
CTH cTaThu). MHEHUS COIMaIbHBIX TPYIII HA M3MEHE-
HUs B 00IIECTBE B TPaHC(HOPMAI[MOHHBIN MEPUOJT CO-
CTAaBUJIM TIPEIMET HCCICAOBaHMS (OMUCAHWE W BHI-
BOJIEI COOCTBEHHOI'O COIMOJIOTHYECKOT0 MCCIeN0Ba-
Hust). CorilacHO MHEHHUSM ONPAIIUBAEMBIX, CIeTaH
BEIBOJI O TPHOOpETAEMBIX B OOIIIECTBE YCTAHOBKAX, B
CBOIO OYepe/lb B HANOOBINIEH CTETICHH BIUSIONINX Ha
(hopMupoBaHUE HOBBIX (DAKTOPOB, YKPEILISIOIIUX CO-
[IUOKYJIBTYPHYIO U COLMAIBHO-3KOHOMHUYECKYFO 0€3-
OIaCHOCTh. ABTOPBI CUMTAIOT, YTO Y4ET HMOTPEOHO-
CTel U MHEHUH y9aCTHUKOB MEKPETHOHAIILHOTO B3a-
UMOJICHCTBHS, MOJIOJIEKH, CIIOCOOCTBYET YCTONYH-

BBIM U TIPOJYYKTUBHBIM OTHOUIICHUSIM MEXK]Y PETHO-
Hamu Poccun, Pecnyonmuku benapych, Coro3Horo
TrOCy/IapCTBa.

Teopernyeckue acneKTbI

CoBpeMeHHBIC YCIIOBHS TPeOYIOT pElICHHH,
HanpaBJICHHBIX OOecTeYeHre COIHMANbHO-IKOHOMU-
YeCKOH M COLMOKYIbTYpHOU 0€30MaCHOCTH B TpaHC-
(hOpMaITMOHHEIN TTepHOa KaK HOBOW pPEaIbHOCTH.
Crenyer yuuThIBaTh CTEIIEHb 3KOHOMUYECKHUX, COLIU-
QIbHBIX, LUBWIN3ALMOHHBIX, HWH()OPMALMOHHBIX,
MEHTAIbHBIX U UHBIX YI'PO3 POCCUHCKUM U Oenopyc-
CKUM pEeruoHaMm, B 11eoM - COI03HOMY T'OCYAapCTIBY.
HayuHast 3HaUMMOCTb JAHHOM CTaThH 3aKJIIOYACTCS B
YTOUYHEHUH OCHOBHBIX IOHATHI HCCIIEAOBAHUs, pac-
HNIMPEHUU SMIUPUYECKUX TOKa3aTesel, MOo3BOIsIO-
IIMX OIMCHIBATh M3y4aeMble OOBEKTHI, BBISBICHUH
ry0OKO 3HaYMMBIX (AKTOPOB W MPHOOPETEHHBIX
YCTaHOBOK, B HaWOOJbBLICH CTENEHH BIHUSIOMIMX Ha
obecrieyeHre COLMOKYIBTYPHOW W COLUAIBHO-IKO-
HOMHU4YecKoi OezomacHocTH. K Hanbosee 3HAYMMBIM
(akTopaM, BIHSIONINM Ha CHUKEHUE COLUOKYIIBTYP-
HOW 0€30MAacCHOCTH, OTHECEHBI: IUCKPEIUTALMS MO-
paJbHBIX M HPABCTBEHHBIX YCTOEB, KYJIBTYPHBIX LICH-
HocTel. O030p HCTOYHUKOB HOPMATHBHO-TIPABOBOTO
peryIupoBaHus B 00JAaCTH HAI[MOHAIBHON Oe3ormac-
HOCTH, APYT'MX BUIOB 0€30I1aCHOCTH MPEACTaBIICH B
([9], c. 9-11).

BBenem nousitue TpanchoOpMaLnOHHOTO TIe-
pHoOAa — 3TO MEPUO/, B TEUEHUE KOTOPOTO OOIIECTBO
OCYILIECTBIISIET KOPCHHBIE SKOHOMHYECKHE, MOJIUTHU-
YecKHe M COIHMaJbHbIC MpeoOpa3oBaHMs, a IKOHO-
MUK CTpaHbI IEPEXOAUT B HOBOE, KAYECTBEHHO HHOE
COCTOSIHUE B CBSI3U C KapAHHAIBHBIMH pedopMamMu
COLIMANILHO-DKOHOMHUYECKOW CHCTEMBI.

ObecnieueHre HaIMOHAILHON 0€30MaCHOCTH
3aBUCUT OT y4YeTa €€ COIHMOKYJIBTYpPHOH KOMIIO-
HEHTBHI, BKJIIOYAIOUICH B KaueCTBE 3JIEMEHTOB KYJIb-
TYpY, UMBHIU3ALMOHHYIO CAMOOBITHOCTh U UACHTHY-
HOCTh O0IIIECTBA, U €€ OCHOBHBIM MEXaHHU3MOM SIBJISI-
eTcsl LIEHHOCTHO-HOPMATHBHAsI 3allUuTa 4yepe3 OObl-
Yyau, TpaaAuLH, UICTOYHUKU TpaBa. CyTb COLMOKYJIb-
TYpHOH 0€30IacCHOCTH 3aKJIIOYAETCs] B CyIIECTBOBA-
HUM [IPOCTPAHCTBEHHOM CpEeabl, I'/le YEIOBEK, COLH-
aNbHBIE TPYIIIBI OIIYIIAIOT OE30MACHOCTh B COIHO-
KYJIILTYPHOH cpesie BO BpeMsi TpaHC(HOPMAIMOHHBIX
W3MEHEHUH 00IecTBa, a HEMOCPEACTBEHHO YEIIOBEK,
COLIMANILHBIE TPYIITIBI HE CO3/IAI0T yrpo3 odmiecTy. B
TO € BPEeMsl CYIIECTBYIOT B TEOPUU CAMOCTOSATEIb-
Hble JCPUHMIINN «COLHMajIbHAas OE30MaCHOCTB» U
«KYJIbTYpHasi 0€3011aCHOCThY.

dopmupoBanue Oe30macHOl  COLUANBHO-
HSKOHOMHUYECKOH M COLMOKYJIBTYPHOU Cpelsl B paM-
Kax B3aMMOJICHCTBHS COOOIIECTB MO PA3IUYHBIM BHU-
JlaM >KM3HEACATEIbHOCTH HalpaBleHO HA CO3/1aHUE
ycnoBui it 3G GEKTUBHOTO (PYHKIHMOHHUPOBAHUS
Pa3IMYHBIX COUUANBHBIX TPYI U UHIUBUIOB, obec-
NIeYMBasi UM BO3MOXXHOCTH IPEKHUX U HOBBIX THIIOB
KOMMYHHKAIIUH B YCJIOBHUSIX TpaHC()OPMAIMOHHOTO
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PopmuposaHue 6e30nacHOll cOYUa1bHO-3IKOHOMUYECKOU U COYUOKYAbMYPHOU cpedbl ...

neproaa. BaXkHBIM aclieKTOM SBISIETCA yUeT MOTped-
HOCTEl M MHEHMH YYaCTHHKOB 3THUX B3aUMOJCH-
CTBUH, 4TO CIIOCOOCTBYET YCTOWYUBBIM, ITPOTyKTHB-
HBIM OTHOIIICHUSM MEXIY PErHOHAMHU, BKIIOYAs pe-
ruonsl CeBepo-3amnaza u Pecrrybnuku benapycs crio-
coOcTBys Oe3onmacHoMy pazButuio. Cienyer coria-
CUTBhCS C YTBEPKICHHEM, UYTO «COIMOKYJIbTypHAs
0e30MacHOCTb CTPOUTCS ...Ha MOJUTUKE BIACTEH. .. 1
Ha peajbHBIX aNaNTallMOHHBIX CTpATeTHsAX Hacese-
HUS B HOBBIX COIMAJIHbHO-DKOHOMHYECKHX, IOJH-
THUKO-KYJIBTYPHBIX ycIoBUsIX» ([7], c.2).
BrIsiBIeHHIO COIMOKYIBTYPHBIX (DaKTOPOB
aJanTalyy, BIUSIONNX Ha W3MEHEHUS >KH3HEHHBIX
MTO3UIINK HACEJIECHUs, TTOCBSAIICHBI pa0doThI IleTpoBoit
E.C. u Conomatuna JI.E. [6], BKIIOUass paccMoTpe-
HUE OCHOBHBIX MHCTUTYTOB, TAKUX KaK CEMbs U Ce-
MeiHOe BOCIIUTaHUE; YPOBEHb M Ka4eCTBO (hOPMHPO-
BaHUSI CBS3H JIMYHOCTBH-TOCYJapCTBOY; YPOBEHB JI0-
BepUs  COLUUAIBHO-PKOHOMHUYECKOMY H©  oOIie-
CTBEHHO-TIOJINTUYECKOMY CTPOIO, OOILECTBY U TOCY-
JapcTBy. Pe3ynpTaThl COIMOIIOTUYECKUX UCCIIEI0Ba-
HUIA, IPOBEJICHHBIX CPEIN MOJIOJEKH, YCTAHOBHIIH,
YTO B TPOIECCE COIUAIBHBIX MEePEMEIIeHHI MOJIO-
JIeKb WINET IMyTH WHTETPUPOBAHUS B JAPYTYIO COIH-
aNBHYIO TPYIIIY, YTO CBA3aHO C OaphepaMu M pHC-
KaMu Takoro nepexona [5]. Kpome atoro, ects cpas-
HUTEIbHBIE MCCIIeTOBAHMS MOJIOJEKH 10 BOIPOCAM
KYJBTYPHOTO TPOGUIS CTyJEeHYSCKHX CYOKYIBTYp
Poccun u benopyccun [8], 1 B paMkax ITaHHOTO HC-
cienoBaHusl ObIJI0 OOHAPYKEHO, YTO CHUCTEMBI IICH-
HOCTHBIX OPHUECHTAIMH 1 OIIYLICHUE OOIHOCTH, €U~
HEHHS C peepeHTHBIMU TPYNIaMHu JIFOJACH COBIIa-
JAIOT, OJHAKO €CTh Pa3Uyuusi B HCTOPHYECKOM M
HaI[MOHAIBHOM CaMOCO3HaHHMU. B TakoMm ciydae,
HE00X0MMO 0oJiee OIPOOHO OOPATUTHCS K aHATHU3Y
TIOHSITHS «COIMANIbHAS UJEHTUIHOCTBY U €ro cojep-
YKAHHUIO.
WnenTnyHOCTS HE CTATHYHOE U HE OJTHO3HAY-
Hoe nioHsATHe. OHO BOMpAET v OTpaKaeT KyJIbTypHBIE,
HUCTOPUYECKHE, COITUANIbHBIC, JINYHOCTHBIE U IPyTHe
0COOeHHOCTH. MapkepamMy WIACHTUYHOCTH, KaK Ipa-
BUJIO, HA3bIBAIOTCS: SI3BIK, MECTO POXKICHHUS, KYIIb-
Typa; TOPIOCTb U 0CO0OCTh, POCT MaTpuoTH3Ma. B
OTJIENBHBIX ITyOIUKAIUAX MPOaHATU3UPOBaHA B3au-
MOCBSI3b M B3aMMOOOYCIIOBJICHHOCTh HWACHTHYHOCTH
u 3xoHoMuku. Hampumep, B [10] oTmMedanocs, 9To B
MOJICHCTEMAX «IKOHOMHUKAY, «IIOJTUTHKAY, «COIHATIb-
Has cdepa» U «KyJIbTypHas cdepa» NpU KpU3uce
MIEPBOiA, BTOPOH MIIM UX KOMOWHAIMK OOIIECTBO CO-
XpaHUT KOHCEHCYC MO 0a30BBIM IeHHOCTsM. [Ipu
KpH3KCe TPEThel, YETBEPTOH WM MX KOMOWHAIMH
00IIECTBO HE CMOKET MPEOA0JIETH KPU3HC.
CymecTByeT TiyOOKast CBS3b MOHATHS UJICH-
TUYHOCTH C HPOCTPAHCTBEHHO-TEOrpaduuecKuM
(hakTopoM, U MO3ITOMY B HAy4YHBIH OOWXO BBEICHO
MOHATHE «TEPPUTOPHAIIEHAS HIICHTUIHOCTDY.
OO01mue moIX0ABI K MOHSTHIO UACHTUYHOCTH
CKJIQ/IBIBAIMCh B Pa3lIUYHBIX OOJACTIX HCCIEI0Ba-
Huil. Kak kareropusi couuaabHOro U T'yMaHUTapHOTO

3HaHUA WJEHTUYHOCTh paccmarpuBaercs 1.5, Mu-
HEHKOBBIM, a 11.C. CeMeHEHKO oIpenensieT ee Kax Jie-
ATEJIHOCTh TOCYIApCTBa U APYTHX CyOBEKTOB MONHU-
trdeckoro nporecca. M.H. BopoOreBa nszy4aer tep-
PUTOPHANIEHYIO MICHTUYHOCTh Kak (akTop W cren-
cTBUe coranbHoro yuactus [4]. C mo3urumii odecre-
4yeHus: 0e30MacHOCTH WACHTHYHOCTH OCBEICHA B
Tpynax B.A. ABkcentseBa [1], UaeHTHYHOCTH Kak
(hakTOp 6E30MIACHOCTH B YCIOBUSAX HapacTaHUS CTe-
MEeHN SKOHOMHYECKUX, TTOTUTHYECKNX, BOSHHBIX, CO-
[IUANBHBIX, [WBWIM3AIMOHHBIX, HH()OPMAIIMOHHBIX,
MEHTAIIBHBIX U WHBIX YTPO3 POCCUHACKUM U Oeropyc-
CKMM pErHoHaM, a B 1enoM - COI3HOMY Tocynap-
CTBY, BKJIIOYas BHYTPEHHHE YTPO3bI, HAHOOIBIIIEEe
BHHUMaHHe yzensercs (akTopam, CIOCOOCTBYIOIINM
obecrieyeHn1o 6€30MacHOCTH.

UccnenoBanne BOMpPOCOB, HIACHTUYHOCTH
HaceJieHHus1 TpeOyeT COBEpIICHCTBOBAHUS METOAMK
u3MepeHus. B coBpeMEHHBIX HCCIETOBaHUSIX KOH-
CTpyupyeTCs HaJHAIMOHAJIbHAS WUJIEHTUYHOCTH - B
pamkax COI03HOIO rocyAapcTBa, ypOBEHb COMpsIAkKe-
HUSI HOBOM KaTeropuu ¢ KaTeropueil HalmoHalbHOMN
WJECHTUYHOCTH, Hanpumep, B Tpyaax O. B. baxnosoi
u U. B. baximona [3]. JlaHHBIN TTOIXO TEPCTIEKTHUBEH
JUTSL MCTIONIb30BaHMSI Ha ITOCTCOBETCKOM MPOCTpaH-
ctBe. C 2012 r. uaeT akTUBHOE HCCIEI0BAaHUE IIPO-
O1eM 00IIEepOCCHIICKON NICHTUIHOCTH, KOTJa Hava-
machk paszpaborka CTpareruv rocyJapCTBEHHOW TIO-
mutuku Poccuiickoit @enepanuu Ha nepuof 1o 2025
r. Obmerpaxaanckas UISHTUYHOCTh paccMaTpuBa-
eTcs B pabortax B.A. Auxacoa, K.B. 3aBepumn-
CKOT0. DTH BOIIPOCHI UCCIEAOBAIUCH Takoke B [2] Kak
TICUXOJOTUYECKUMN q)CHOMCH, B IICUXOJIOTUU ITIOSABH-
JIOCh COOOIIECTBO «MHPOBOE TPaKIAAHCTBOY. Jlis
riyOokoi uHTerpaiuu Poccuiickoit ®denepanyu u
PecniyOnuku  Benmapych HeoO0XommmMo 00€CHedHTh
yhpaBlieHHe pazHoo0pa3ueM HIICHTUYHOCTH B CIIOXK-
HBIX, MHOTOCIIOMHBIX 00IIecTBax. | 'yMaHUTapHOE H3-
MEpEeHHe WHTETPAIMOHHBIX IporeccoB B COMO3HOM
rOCyIapCTBE CBS3aHO C pean3aineld COMOKYIbTYp-
HBIX MPOEKTOB. COOTHOIIIEHNE YPOBHEW HIIEHTHYHO-
ctu BHyTpu Poccum n PecnyOnmku benmapyce ompe-
JISAT YTIyOJIeHNne WM CHIDKEHUE WX MHTETPaIlui B
Cor03HO€ TOCYJapCTBO, MOBBIIICHHE WM CHIKCHHE
ypoBHs o0ecrieueHus: ero 0e30MacHOCTH, (GOPMHUPO-
BaHHE W Pa3BUTHE WIH Pa3pylICHUE CYBEpEHHTETA
CoOr03HOTO TOCYIapCTBa.

Martepuajibl 1 METOABI HCCJIETOBAHUS

B cenrsope 2023 r. ObLI HPOBEACH OIPOC
cpenu crynaentoB Cankr-IlerepOypra 1o ykazaHHBIM
BEHIIIIC TEJIM, OOBEKTY W TMPEAMETY HCCIICTOBAHHMS.
[Ipu npoBeeHNN TIEPBUYHOTO MMUIOTAKHOTO HCCIIe-
JTOBaHMS B KAYECTBE PECIOH/ICHTOB ObLTH OTOOpAHBI
)kutenn CeBepo-3amaHOTO PEerruoHa, KOTOPHIE MO-
T'YT MOAEITUTHCSI CBOMMH OIEHKAMHU M OITBITOM B3au-
MonelicTBusi. OOOCHOBaHHEM TOTO, YTO B BEIOOPKY
BOIITM WMEHHO CTYHEHTHI, SBISETCS CIEIYIOIIee:
OHH HanbOoJIee aKTUBHASA YacThb HaCCJICHUA, BKIIIOUCH-
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Has B O0IIIECTBEHHBIE POLIECCHI M OCTPEE BOCTIPUUM-
yrBasg K U3MEHEHUSIM IOJ JCHCTBUEM BHEUIHHUX H
BHYTpEeHHHX (pakTopoB. MeToa ompoca MO3BOJISET
BKJIIOUNTH HEOOXOJMMOE KOJIHYECTBO OTKPBITHIX BO-
NPOCOB U MOJYYHTh KaYeCTBEHHYIO WH(OPMAIIHIO,
OTPaKAIOIyI0 MHEHHSI M OLICHKU PECHOHACHTOB IO
BOMPOCaM TEPPUTOPHATBHON U IPYTUX BHIOB HJICH-
TUYHOCTH.

ITepBrIil 5Tanm - NUJIOTaXXHOE HCCIeA0BaHUE
Ha HEOOJBLION TpYIIE MOJIOAEXKH, YTO IO3BOJISIET
BBISIBUTH BO3MOXHbIE OLIMOKU U YJIy4YIIUTh HHCTPY-
MeHTapuil. [Io uTOraM NMUIIOTa)KHOTO MCCIIEIOBAHUS
BBINIOJIHSIETCS. TPEIBAPUTENIbHBIA aHANIN3 MOJTy4EH-
HBIX JIaHHBIX, KOTOPBIA BKJIFOUAET CTATHCTHUYECKHE
METO/1bl, KAUECTBEHHBIN aHAIN3 JaHHBIX.

OCHOBHBIM METOJIOM cOOpa JaHHBIX BHIOpaH
OHJIAlH OMpOC, TaK Kak JaHHas miatdopma Mmo3Bo-
JSIeT COXPAaHUTh AHOHUMHOCTh OTBETOB PECIOHCH-
TOB ¥ TIPE/ICTABIISIET BO3MOXKHOCTh XpaHEHUS U Tep-
BUYHOW 00paboTKH NaHHbIX. [IpuMeHsiics Takxke Ko-
JMYECTBEHHBIN METOA JJIsl U3YUEHHs TIPECTABICHUI
OTIpaIIMBAEMBIX MO BOIIPOCAM aJaNTaIlH K peabHO-
CTH B TPaHC(QOPMAIMOHHOTO HEPHOAA M PA3BUTHS
0e30macHOM COIMaIbHO-IKOHOMUYECKOH M COLHO-
KyJbTypHOU cpenbl B CeBepo-3amaiHoM peruone PO
u PecrryOnmke bemapycs. Onpoc BEIOpaH OCHOBHBIM
METO/IOM, TaK KaK CIYXKHT IJIsl BBISIBJICHUS COAEPIKa-
TEJIBHBIX XapaKTEPUCTHK OOLIECTBEHHOI'O CO3HAHMS
U [IPEAIoaraeT nojy4eHne HHPOopMauu Hermocpe -
CTBEHHO OT 00BEKTa HCCICAOBAHMS.

OTmeTuM, 4TO MPUMEHEHHE METO/a OHJIAlH
orpoca UMeeT psiA NPEUMYIIECTB TPU MPOBEACHUH
COLIMOJIOTHYECKOTO HMCCleoBaHusl. Bo-mepBhIX, OH
MIO3BOJICT MPUBJIEYb OONBIIOE KOTUYECTBO yUaCTHU-
KOB M TIOJYYUTh HEOOXOAMMBIH OOBEM JaHHBIX.
Kpome Toro, meroj; oHNaiiH onpoca OYeHb JOCTYII-
HBIH: yYaCTHUKHU MOTYT 3allOJIHSTh aHKETY B Y0OHOE
JUIS HUX BpEMS U MECTE, YTO pacIiupseT reorpaduro
uccnenosanusi. IIpoBeneHue oHalH McCIeOBAHUS
MO3BOJISIET MUHUMH3HUPOBATh 3aTPaThl BPEMEHH U pe-
CYpCOB Ha OpraHM3aluIo U IpoBeaeHHe onpoca. Bo-
IPOC aHOHMMHOCTH TaKXe NMpopadoTaH MpH OHJIANH
OIpocax, U TaKoe HCCJeI0OBaHUE CIIPABEAJIUBO Mpe-
TEHIyeT Ha YECTHOCTb M JIOCTOBEPHOCTH MOJy4dae-
MBIX OTBETOB. Pe3ynbTaThl OHJIAWMH OIpoca MOTYT
OBITH MOJYYECHBI OBICTpPEE, YeM MPH HCHOIb30BAHUH
JPYTUX METOJIOB (HabIIoIeHNe WM UHTEPBbIO). Ta-
KAM 00pa3oM, METOJ OHJIAiiH OIpoca MpeCTaBs-
ercs HanOonee d(PPEKTUBHBIM B Cydae MPOBE/ICH-
HOT'O MHJIOTQKHOTO COILMOJOTMYECKOTO HCCIE0Ba-
HUSL.

B xone uccnenoanus 6pu10 onporrero 300
pecnoHieHTOB. B BBIOOpKE NpeCcTaBIeHbl FOHOIIN
(42%) n nesymku (58%), B Bo3pacte ot 17 net no 35
JeT, Tpd 3TOM OCHOBHOM Macce ONPOLICHHBIX
Oompme 22 ner (65%). B BbIOOpOUHYIO COBOKYI-
HOCTh nomnanu obyuatomuecs O6akanaBpuara, CreLu-
anTeTa, MaruCTPaTypbl, aCIUPAHTYPbl OYHOM U 3a-
O0uHOH Qopm 00yUeHus, a TaKKe 00yJaronecs KoJi-

nemka HOY BO «CII6YTYuD». Pactipenenenue pe-
CIOH/ICHTOB 110 YPOBHIO 00pa3oBaHuUs: 0Oyyaromiu-
ecs MHCTUTYTOB 80%, crymeHTHl kostemka 20%
OTIPOMICHHBIX.

[lo pernony npoxuBaHus OOJBIINHCTBO pPe-
CHOHAEHTOB sBIstOTCS kutTensimu  Cankr-Iletep-
Oypra u Jlenunrpaackoii obnactu (puc 1). Ilo 3 pe-
CHOH/CHTa U3 ApXaHresibckoir, MypMaHCcKoi oOia-
creit, 2 n3 KannanHTpagckoit 00IacTy U Mo OTHOMY
u3 benropozackoii, TBepckoit obnacrelt, Pecryonuku
Kapenus u Peciybnmuku Caxa (SIkyTus).

u CaHKT-
MeTepbypr

13 4

)

u JleHUHrpaacKasn
obnacTb

fpyroe

Pucynox 1 — PacnipeniesieHne 0TBETOB 10 PErHOHY
NnposkuBaHus (B % K YHCIy OIPOLICHHBIX)

OcHOBHas 4acTh PECIOHICHTOB POAMINCH
BBIPOCIIH B TOPOJIE, TAKUM 00pa30M, Cpein OMPOIICH-
HBIX OCHOBHAs YacTh ropojckue xxutenu (72 %), u3
HuX 15% BBIpOCTH B cronuue, 57 % — KpyImHOM ro-
poxe, 22 % - B ocenke ropoAckoro tuna, u 6 % - B
CeNbCKOW MECTHOCTH (pHuC.2).

B CTO/IMYHBIN ropos

= KPYMNHbI ropog,
LEeHTp pernoHa

nocenokK
ropoackoro tna

= Ceno, AepeBHs

Pucynok 2 — PacnipesiejieHre OTBETOB 0 IPOMCXOK/Ie-
HUHM PECIOH/IEHTOB (B % K YMCITy ONPOIIEHHBIX)

AHKeTa BKIIIOUaeT HECKOIBKO OJIOKOB BOITPO-
COB, KaCaroIUXCA:

1. commanbHO-IEeMOrpa@UYEecKUX  XapaKTepH-
CTHK PECIIOHJIEHTA;

2. OUEHKH TEKYyIIero COCTOSHUSI COIMAaJbHO-
9KOHOMHYECKOH M COLIMOKYJILTYPHOH 0€30MacHOCTH,
4acTOTHI U HAIPaBJIEHHOCTH (Typu3M, Ou3Hec, oOpa-
30BaHUE, POJCTBEHHBIE CBA3M M T.J.) B3aUMOJEi-
CTBUH MEXAy kuTensiMu peruoHoB CeBepo-3amanaa
Poccun u PecniybOnuke Bemapych, TeHmeHIui u3me-
HEHUSI B3aUMOJIEUCTBUI KUTEJIEH PErMOHOB 3a IMO-
CJIEIHUE TOJIbl, UX OLICHKA;

3. OLIEHKM OOIIHOCTH, OJIM30CTH, CXOXKECTHU
rpaxaaH pernoHoB Cesepo-3amaga Poccum u Pec-
nyOnuku bemapych, MHEHHE O BO3MOXKHBIX OOIIMX
COIMATTbHO-3HAYUMBIX XapaKTEPUCTHKAX WU UX OT-
CYyTCTBUHU.
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4. pambornee 3HAYUMBIX (PAKTOPOB, BIIHSIOITUX
Ha co3fgaHrde O0e30MacHOW COLUMATBbHO-3KOHOMHUYE-
CKOM M COLMOKYJIBTYpHOU cpenwl B permoHax Ce-
Bepo-3anana Poccun u Pecnybnuke bBenapyce u oT-
HOLICHUE HACEJICHUS K PEaTbHOCTH B YCIOBHSIX TpaH-
(OopMaLIMOHHOTO MEPHO/IA: MOTUTUIECKOE, IKOHOMH-
YeCKoe COTPYIHHYECTBO, KyJIbTYpPHOE B3aMMOJACH-
CTBHE, COTPYAHHYECTBO B 00jacTu oOpa3oBaHMs, B
JIPYTHX COITHANIBHBIX cepax.

O0cy:xk1eHue U pe3yJbTaThl

Paccmotpum mocnenoBaTenbHO, KaKue ycTa-
HOBKH OTHOCHTEIHHO COIHAIBHO-KOHOMUYECKOU U
COIIMOKYIbTYpHOU cpenpl B pernoHax Cesepo-3a-
naga Poccum u Pecriy6mmke benapycs copmupona-
JIUCh Y MOJIOZICIKHU U KaK OHU MTOPOKIAIOT ONPEICIICH-
HBIC YCTOWYMBBIE B3TJIS/IBI HA TEPPUTOPHATIBLHYIO (pe-
THOHAIBHYIO) UICHTHYHOCTh U MHCHHUS B PA3JTUYHBIX
OIICHKaX B3aMMOJCHCTBUS pernoHOB COH3HOTO roc-
yIapcTBa.

33CHY)KI/IB21IOH_[I/IM BHHUMaHUA MOPCACTaBJIA-
€TCSl CPAaBHCHME OILICHOK TEKYIIErOo COCTOSIHHS 0e3-
onacHoctH B peruoHax Cesepo-3amama Poccnu u
Pecny6auke bemapych. ITo muenuro 82% pecmnoH-
JIEHTOB OHO OIICHWBAETCS KaK pa3Has CTeNeHb 0e3-
OTIACHOCTH B peruonax (puc.3).

11 = oyeHb 6e3onacHo
16
6e3onacHo
33
39 cKopee

6e3onacHo,4em
HeT

Pucynok 3 — OneHka TeKyuero cocTosiHusI 6e30macHo-
ctu B pernonax Cesepo-3anaga Poccnu u PecnyGumke
Beaapych (B % K 9nCITy OIPOIIICHHBIX )

OTMeTHM, 4TO TEKyIee COCTOsSIHUE Oe301ac-
HocTH B peruoHax CeBepo-3anana Poccuu u Pecmy0-
nuke benapych MOJIOIeKbIO OIICHUBASTCS B OOJIBIIICH
CTEMEHU TMOJIOKHUTENbHO, Tak 39% ompolIeHHBIX
MPEJICTABIISIFOT TEKYIIEE COCTOSIHUE KaK «CKopee 0e3-
OTaCHOE», UTO SBJISICTCS HanOoJee pacrpoCTpaHECH-
HbIM OTBETOM. HeraTtWBHEIC OlLlEHKH O€30MaCHOCTH
TaK)Ke MPUCYTCTBYIOT CPEIOW OTBETOB, OIHAKO TakK
CUUTAIOT MeHee 1/5 ompoIIeHHbIX.

AHanm3upysl OIeHKH BaKHOCTH B3aWMOJIEH-
ctBus pernoHoB Cesepo-3amana Poccun ¢ Pecrry0mm-
ko# bemapycse, 6omee 90% OIMpOIIEHHBIX OIIEHUBAIOT
HaJIMYUe TaKOTO B3aUMOJEHCTBHS TOCTATOYHO BBI-
COKO, 3asBIISISI OIIEHKH TaKOMY B3aMMOJEHCTBUIO KaK
«OYCHb BAXHO» U «BAXHOY (pUC. 4).

3

H O4YeHb BaXHO
Ba*XHO
He O4Y€Hb BaXXHO

51
HeBaXXHO

Pucynok 4 — PacnipenejieHne oTBETOB 00 OLIEHKe
YPOBHSI BajKHOCTH B3anMojeiicTeus peruoHos Ce-
Bepo-3anana P® u Pecnybanke Beaapycs (B % x
YHCIY OIPOIIEHHBIX)

IIponieHT pecrnoHAEHTOB, B3aUMOJCHCTBYIO-
LIMX € Tpa’kAaHaMU APYTHX PETHOHOB B PEaTbHOCTH,
HE JMCTaHIMOHHO, HEBBICOK. Pacmpenenenue orBe-
TOB Ha BOIIPOC O LEJISIX U YaCTOTE B3aUMOJECUCTBUI ¢
xutensimMu Pecnyonuku benapych (roesnku, OusHec,
TYpH3M U T.J.) Ipe/icTaBiieHbl B Tabnwuie 1.

Tabnuna 1 — Pacnpenesienne 0OTBETOB O HEJNSIX H YACTOTE PeaTbHOr0, He IMCTAHIIMOHHOTO B3aHUMOAeiiCTBUS
(B % K 9HCITy OIIPOIIEHHBIX)

Bun B3aumo- PerymsapHo (HeCKOIBKO WHorna (HeCKOJIBKO Penxo (pa3 B ron Hukorna He B3aumo-
JeHcTBUS pas3 B MecsI) pas B ron) WIN pexe) JeicTBOBAI

Typusm 4 7 21 52
busnec 3 6 5 89
Toprosus 3 7 9 76
Oo0pasoBanue u 4 7 7 76
Hayka

Kynerypa 5 8 12 68
Cropt 5 6 9 74
Poxncreennsie 4 12 7 70
CBSI3U

HauGosee dvacteie B3aUMOJCHCTBUS Cpead
MOJIOJIC’KH CBSI3aHBI C IIEJIbIO IMOCEIICHUS POJCTBCH-
HUKOB, a TaKXe TYPHU3MOM, KYJbTYpoH, o0pa3oBa-
HUEM H CIIOPTOM.

Cpenu OTBETOB CTYACHUYECKOW MOJIOJICKH 00
OIIYIIEHUH OOIIHOCTH IpaxaaH Poccum u rpaxmpaH

PecrryOimnku benapychk mpeo0iamgaroT OIIEHKH, CBS-
3aHHBIE C HAIMYHEM OOIIe HACHTUIHOCTH (pHc.S).
Tak Ha Bompoc 00 OIIyIEHHH OOLTHOCTH,
onmu3octu ¢ rpaxaaHamu Pecriy6nuku benapychb ot-
BETHl PacCHpeAeIWINCh ClieayromuM odpasom: 23%
OMPOLICHHBIX CKJIOHHBI YyBCTBOBaTh AAHHYIO OOII-

TEXHUKO-TEXHOJIOTUYECKHE ITPOBJIEMbI CEPBUCA N23(69) 2024
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HOCTh Bcerna, 19 —gacto, 38 — nnorma. Kaxkapii ms-
THI U3 OMPOIICHHBIX BBICKA3aJl MHEHHUE, YTO OOIIIHO-
CTH ¢ Tpaxknanamu PecrryOnuku bemapych Her.

J7st cTyqeHYecKOd MOJIOJIEKH BayKHO HACH-
TU(QUIUPOBATH YYBCTBO OOLIHOCTH C KOHKPETHBIMHU
MOKa3aTeNsIMH, MMO3TOMY OBUI 3aJaH yTOYHSIOIIUI
BOIIPOC O TOM, YTO UMEHHO, [0 X MHEHUIO, CITY)KUT
00BEIUHSIONINM HavalloM rpaxaaH Poccun ¢ rpaxk-
nmaHamu Pecrrybnuku benapych, v ObIT BO3MOYKEH BbI-
0op He OoJIee TpeX BApHAHTOB OTBETA U3 IIPEIIOKEH-
HbIX 10 BapruaHToB (puc. 6).

= Bcerga
J
yacto
38 19 MHoraa
HUKOraa

Pucynok 5 — PacnipenesieHue 0TBETOB 0 YyBCTBE
o0mHoCTH, Os1M30cTH rpa:xkaaH Poccun u rpaxnan
Pecnydauku benapycsb (B % K 4rciny ONpOIIEHHBIX)

| IV

HU4Yero He O6'be,ﬂ|lll HAeT

1

poAacTBEHHbIE CBA3U

B 16

0cob60€e OTHOLLEHUE K }KU3HU

2

YyepTbl XapaKTepa

9KOHOMMUKaA, 3aHATUA, 06pa3
HKU3HU

Bl 18
. 47

Ky/NbTypa, 06bl4an, NpasaHUKM

poAHas 3emMs, TeppuTopUs,

npMpOa I 42

I 52

NUcTopmn4yecKoe npownoe

OTBETCBEHHOCTb 3a cyp,b6y
CTpaHbl

Bl 19
m 1

obuyee rocyaapcTeo

0 50 100

Pucynox 6 — Pacnipesesienne 0TBETOB 0 BO3MOKHBIX
NpUYNHAX 00beJUHEHUSI HA OCHOBe aKkTOopa
HAEHTHYHOCTH (B % K YHCITY ONPOIICHHbIX)

B xauectBe TOro, 4T0 MO0 OBl 00OBEIUHUTD
¢ rpaxngaHamu PecryOnwku bBemapych Obutd BEI-
OpaHBI CIENYIONIME IIOKA3aTeln: «HCTOPUYECKOE
MpOLUIoe», TaK OTBeTWIH 52 % pPECHOHEHTOB,
«KynbTypa, 00bIYau, MPa3THUKW» - 3TO BTOPOH IO
MOMYJSIPHOCTU OTBET, Tak cUUTaOT 47% oOmpolieH-
HBIX, ¥ Ha TPETHEM MECTE OTBET «POJIHAS 3eMJISI, TEP-
pUTOpHS, PUPOIA» - TaK CUUTAOT 42% OMpOIICH-

HbeIX. HecMoTpst Ha TO, 9TO 117151 GOJBIIMHCTBA OTPO-
IICHHBIX POJICTBEHHBIC CBS3HM SIBJISIFOTCS TJIABHOU
MPUYUHOM JTsl B3aUMOICHCTBHM, 11 00BETUHEHUS B
OOJbIIIeH CTETICHN 3HAYMMBIMU CTAHOBSTCS] TEPPUTO-
pPHUAIIBHBIC U COIMOKYILTYpHBIC (hakTopbl. HanMeHb-
IIee YKCIIO0 BEIOOPOB Y OTBETA «O0IIEe TOCYIapCTBO
(11%), To ecTh AJ1s1 MOJIOACKH HET OCO3HAHHOM MICH-
TA(UKAIUU C OOIIMM TOCyIapcTBOM Kak (PakTopoM
JUTSE OOBbEIMHEHHSI TPaKIaH. AHAJIN3UPYS OTBETHI O
BIUSHUH PA3IAIHBIX (DAKTOPOB, 0 MHEHHUIO CTYICH-
YeCKOM MOJIOAEKH, Ha cOo3JaHne Oe30IacHOM COIHU-
aTbHO-3KOHOMHYECKOH cpensl B pernoHax Cesepo-
3amanga Poccum n Pecniy6nmke benapych, BRISIBIEHBI
cremyromue ocodeHHoctH (puc. 7).

I 34

MOJINTHYECKAsT CTAOUIBHOCTD

I 26

Ka4ecTBO HHYPACTPYKTYPHI

YPOBEHb MEIHIIHHCKOTO
00CITyKHBaHUS

I 28

YPOBEHb 00pa30BaHUs U
JIOCTYITHOCTH

3
. s6

Ka4eCcTBO JKM3HH
yposenb npectynHocty [N 29

I 24

YpOBeHb 0€3pabOTHIIbI

YPOBEHb 3KOHOMHYECKOTO
pa3BuUTUsA

I 64

0 20 40 60 80

Pucynok 7 — Pacnpenesnenue oTBeToB 0 hakTopax,
KOTOpbIe BJIUSIOT HAa cO31aHue §e30NacHoM
CONMATBHO-I)KOHOMHYECKOH Cpeibl B perHoHax
CeBepo-3anaga P® u Pecnybiuke Besapych
(B % K 4MCIy OIPOIICHHBIX)

OnenuBas pasnu4sable (HaKTOPbI, KOTOPHIE
BJIMAIOT Ha CO3/[aHne Oe30MacCHOM COIUabHO-IKOHO-
Mu4ecKkoi cpenbl B peruonax Cesepo-3amazna Poccun
u Pecniybnuke bemapych, OONBIIMHCTBO PecrOH/ICH-
TOB BBIOMPAIOT KaK HanboJiee BaXKHBIE YPOBEHb KO-
HOMHYECKOTO Pa3BUTHS M KadecTBO XU3HU (64% u
56%, cootBercTBeHHO). Cpean pecrioHAeHTOB 34%
Ha TPEThe MECTO BBIABHUIAOT J1Ba (pakTopa: MOIUTH-
yeckasi cTaOUIbHOCTH M YPOBEHb, JOCTYIMHOCTH 00-
pasoBanust. Takum 00pazoMm, 110 MHEHHUIO PECIIOHACH-
TOB HauOoJiee 3HAYUMBI Ul CO3JaHusl Oe30IacHOi
COLIMAJIEHO-PKOHOMHUYECKON Cpeibl SIBJISIOTCS CIEAY-
IOIIHE 3KOHOMHUYECKUE (HDaKTOPhI: YPOBEHb 3KOHOMHU-
YECKOTo Pa3BUTHUS U KAUECTBO XKHU3HH (HauboJee M-
POKOE MOHSTHE, OTPaKaloIee YPOBEHb KU3HU Hace-
JICHUS).

PecriornenTam Taxkke OBUIO MPEIOKEHO
BBIOpaTh HanboJiee 3HAYMMEBIE HANpaBIICHUS Pa3BH-
TUSL B3aUMOJICHCTBHS U COTPYAHUYECTBA PETHOHOB
Cesepo-3anana Poccun ¢ Pecnyonukoii Benapych u
YCIICIIHOM afanTaluy HacelIeHHUs] K HOBBIM BBI30BaM
B YCJIOBHSIX TpaHCc(OpMaIMOHHOTo niepuoza (puc.8).
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PasBuTHE COLMANBHOIO B3aUMOLENCTBUA U MEXKKYIBTYPHOTO
Luanora mexay HaceneHnem pernoHos Cesepo-3anaga PO m
Pecnybnukoii benapycb

Pa3BuTME MHHOBALMOHHDBIX TEXHOMOMMI U UndpoBM3aLmA ,
BKNIOYAA Pa3paboTKy HOBbLIX PELLEHWUI U yayYLleHne
NpoLeccoB B pa3anyHbIX chepax AeaTelbHOCTU
3ab0Ta 0 OKpYy»KatoLLen cpeae 1 3KoNornyeckas
yCTOVI‘-WIBOCTb , BKNKOYaA pa3BuUTUE IKOTOTMYECKU HNUCTbIX
TEXHONOTNM
ObecneyeHune coLManbHON NOAAEPKKN U 3aLLUTLI NPaB
HaceneHus, BKAOYAA AOCTYN K BaXKHbIM COLMANbHbIM
ycayram
Pa3BuTME MegnUMHCKOM MHOPACTPYKTYPbI U
34paBOOXPaHEHUSA, BKIOYAsa 06MeH OMnbITOM U Nepeaady
HOBbIX TEXHO/IOTUN

Pa3suTHE KYNbTYPHOTO COTPYAHMYECTBA U TYpU3Ma

Passutune O6pa3OBaTeJ1beIX nporpamm, 06MeH 3HaHUAMMU U
OnbITOM MeXay permoHamu

YnyylweHue TPaHCNOPTHOM AOCTYNHOCTU U pa3BuUTUe
TPAHCMOPTHOW MHPPACTPYKTYPbI MeXAY permoHamu

YKpenneHne sKOHOMUYECKUX cBA3EN 1 pa3suTne Toprosamn

YcnewHoe noMTUYecKoe B3aMMOAENCTBUE U
COTPYAHNYECTBO, BKKOYAA Pa3paboTKy obumx
rocyAapCTBEHHbIX CTpaTerMii u Nporpamm

o
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Pucynoxk 8 — PacnipenesieHue oTBeTOB 0 HanGoJIee 3HAYMMBIX HANPABJIEHHSIX PAa3BUTHS B3aMMO/IeiiCTBHS peruo-
HoB Cesepo-3anana P® c Pecnydsnkoii Berapycb (B % K 9nciry ONpOIICHHBIX)

Pacnpenenenue OTBETOB CBHUIETEILCTBYET,
YTO TI0 MHEHUIO CTYIEHUYECKONH MOJIOAEKH Hanubosee
3HaYMMBIMU SIBJISIOTCS] 9KOHOMHUYECKOE U HOJIUTHYE-
CKO€ HanpasieHus. 64% ONpoOIIEHHBIX CUUTAIOT, YTO
YCIEIIHOE TOJUTHYECKOE B3aMMOJEUCTBHE U CO-
TPYAHUUYECTBO Mexay peruoHamu Ceepo-3amanaa
P® u PecnyOnukoii benapych, Bkiitouas pa3padoTKy
O0IINX TOCYIapCTBEHHBIX CTPATETHI M IPOrpamMM, B
OoJbIIel CTETeHU CIIOCOOCTBYET PAa3BUTHIO B3aHMO-
JIEHCTBANA MeXy peruoHaMH. IToutu cTonbko xke pe-
CIIOHJIEHTOB, 62% OMPOIIEHHBIX, CYUTAIOT: YKpeIlie-
HHE SKOHOMHYECKHX CBS3€H M pa3BUTHE TOPrOBIH
MEXIY PErHOHaMH CTPaH CIIOCOOCTBYIOT YCIIELIHOM
aJlanTalydy HaceJeHUsl B YCIOBHUX TpaHC(HOpMaLu-
oHHOro nepuozna. OTMETHM, YTO Ha TPETHEM MECTE
110 3HAYMMOCTH PECIOH/IEHTaMH BBIOpaH OTBET, CBSI-
3aHHBIA C pa3BUTHEM 00Pa30BaTEIbHBIX MPOTPAMM,
00OMEHOM 3HAHUSMH U OMNBITOM B 3TOH COIMATBLHOM
cdepe mexxy peruoHamu (28%). CounoKynbTypHBIH
acreKT 0e30MacHOCTH Y MOJIOJICKH HE HAXOJIUTCS B
00JacTH TPUOPUTETOB B3AaUMOJEIHCTBHS MEXIY pe-
ruoHamu Poccun u PecrryOnuku benapycs (pa3Butue
MEXKYJIBTYPHOT'O JHAJIOTa, COTPYAHUYIECTBO B 00IIa-
CTH KyJbTypbl, Typusma 22% u 21%, cooTBeT-
CTBEHHO).

B kadecTBe OTKpPHITOTO BOMPOCA PECTIOH/ICH-
TaM OBUIO NPEAJIOKEHO HalWcaTh IO3UTHBHBIE H

HETaTHUBHBIE, HA WX B3I, U3MEHEHHsI BO B3aUMO-
nerctBun pernoHoB Cesepo-3anana Poccun u Pec-
ny6nuku benapycek 3a mocnennue rogst. Cpeau no3u-
THUBHBIX ObUTM mepedncieHo cBeime 180 pasBepHy-
THIX TIpeuIokeHul. OTBETHI OBUIM CTPYMITUPOBAHEI
Mo cofepKaTeabHbIM XapakrepuctukaM. Cpenu mo-
3UTHUBHBIX M3MEHEHUIl OTMEYEHBI: YKpPEIUIEHHE KO-
HOMHYECKUX CBs3EH, yBeIIMUeHHEe 00beMa TOPTOBIIH,
paciivpeHde Typu3Ma, YIy4lIeHHe MOIUTUYECKUX
OTHOILEHUM, PA3BUTUE IPYKECTBEHHBIX CBS3E€H U
npyrue. Hampumep, Takue OTBETHI PECIOHJIEHTOB:
«...B3aUMOJICHICTBHE B TOPrOBJIE€ U SKOHOMHUYECKOU
cdepe aKTHBHO Pa3BHBACTCS», «...pETHOHBI peau-
3YIOT COBMECTHBIE TIPOEKTHI 1 HHUIIMATHBEI IS pa3-
BUTHUS CBOMX OTHOILIEHUID, «IIO3UTHBHBIE MOMEHTBI
MOSIBWINCH KaK pacIIMpeHne COTpyIHIYeCTBa B ce-
pax 3KOHOMHUKH, HAYKH U O0pa30BaHUS», «...MHOTO
MO3UTUBHBIX U3MEHEHUH, Pa3BUTHE COTPYIHUYECTBA
U TypHU3Ma», «...00Jee IpyKeCKUe OTHOMIEHUs. J{ist
oTBeTa B rpade 0 HETaTHBHBIX H3MEHEHHSX OOJIbIIast
9acTh PECTIOHACHTOB OTBETHIIH, YTO TAKUX HE HAOJFO-
nmaetcs. 12 pa3BepHYTHIX OTBETOB KacalWCh TpE-
CTaBJICHUH O HETaTHBHBIX N3MEHEHUAX B SKOHOMHUYe-
CKOM B3aMMOJICHCTBUHU, IMOJUTHUYECKOH HECTAOWMIIb-
HOCTH Y MEJIEHHBIX TEMIIOB COTPYAHUYECTBA B pa3-
BUTHUU MHHOBAIIUH.
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BeiBoabI

Teopernueckuil 1 NpakTUYECKUA pe3yabTaT
U3y4YeHHUs1 BOPOCOB (hopMupoBaHus O€30macHON Cco-
UaJIbHO-DKOHOMHUYECKOH M COLUOKYJIBTYPHOM
Cpebl B YCIOBHUSX TpaHC(HOPMAIMOHHOTO HEepHOAa
Ha MpuMepe B3auMonencTBUs pernoHoB CeBepo-3a-
nana Poccun ¢ PecnyOnukoii Benapycs mpeacras-
JsIeT KOMIUIEKCHOE HCCIeIOBaHUE, BKIIOYAOIIEE
OLIEHKY TEKYILEro COCTOSHHMsS O€30IacHOCTH, Ya-
CTOTHl WM HANpaBICHHOCTH B3aHMOJCHCTBUI MEXIY
kurensmu peruonoB CeBepo-3amaga Poccun u Pec-
myOnmuku bemapyce, TeHIeHIINT W3MEHEHUI BO B3au-
MOJCHCTBUM PErHOHOB, NMPOU3OLIEAIINE 33 MOCTe-
HHE TOJIbl U UX OLEHKA I10 I0KA3aTessIM COLUAIbHO-
SKOHOMUYECKOW U COIMOKYJIBTYPHOW 0€301MacHOCTH
CO CTOPOHBI 00yyaroIeics MOJIOAEKH B BO3pacTe JI0
35 ner. AHanu3 TONYYEHHBIX IaHHBIX TTO3BOJIUT
YCTaHOBUTH, Kakue (aKTOphl OKa3bIBAIOT HAUOOJIb-
niee BIUsHUE 11 QOPMHUPOBAHUS U pa3BUTHS Oe3-
OTacHON COIMANIbHO-YKOHOMHUYECKONW M COLMOKYJIb-
TYpHOH CpeJibl Ha IPUMEPE B3aUMOJACHCTBUS PErHo-
HoB CeBepo-3amaga Poccun ¢ Pecnyonukoii bena-
pych. Pe3ynbTaThl nccienoBaHus 3HAYUMBI JJ1s1 pas-
pabOTKM MpOrpaMM U MPOEKTOB, HANPABICHHBIX Ha
pa3BUTHE B3aWMOACHCTBUI MEXAY pErHoHaMu B
pamkax COIO3HOI'O rocyapcTBa, a TaKkKe Ui omnpe-
JeNIeHUs IPUOPUTETHBIX HANPABJICHUI COTpyAHUYE-
cTBa B pesynbraTe NpoBEeIEeHHOTO HCCIICAOBAHUS BbI-
SIBJIeHa HEOOXOIUMOCTb aKTUBH3ALUU PAa3BUTHS CO-
TpyZAHUUYECTBA B cepe KYIbTyphl, TypH3Ma, IPYyTUX
HaNpPaBJICHUA COLMOKYJIbTYPHOH cdepbl, o0IIe-
CTBCHHBLIX COLHUOKYJIBTYPHBIX WHUIHUATHUB IJId MCXK-
KYJIBTYPHOTO JHAaJOra.

Ha ocHoBe monyueHHBIX pe3ynbTaTax Crae-
JIaHBI BBIBOJIBI O JOCTATOYHO IIyOOKOH, 110 MHEHHUIO
CTY/ICHYECKOI MOJIO/IC)KH, B3aUMOCBSI3U MEXKIy pe-
ruonamu Cesepo-3amnaza Poccun u Pecriy6nuxoii be-
Japych, OOLIHOCTH M OILIYLICHUH COBMECTHOH Oe3-
OIAaCHOCTH, HEOOXOAMMOCTH Pa3BUTHUS COTPYIHHYE-
CTBa HE TOJIKO B 9KOHOMHKE, HO chepe COLIaTIbHOTO
B3aUMOJIEHCTBUS M MEXKYJIbTYpHOro auanora. Oco-
OCHHOCTBIO OLICHOK M MHEHUH oOywvaromieiicss MoJto-
nexxu Ceepo-3amazga o 0O€30MAaCHOCTH PETHOHOB
CTajia HeJOOLIEHKA COLIMOKYJIbTYPHOI 0€30I1acCHOCTH:
9TOT acMeKT He HaXOAMTCS B 001aCTH MPHOPUTETOB
(ma mpumepax B3ammozeiicTBus CeBepo-3amagHoro
pernona Poccuu ¢ Pecniyonukoii benapychk pa3surtue
MEXKYJIBTYPHOTO JTHAJIora, COTPYAHUYECTBO B 00JIa-
CTH KyJbTYphl, Typu3Ma Kak 3HAUYUMBIH (aKTop
HazBamun 22% wu 21% onpammBaeMbIX, COOTBET-
CTBEHHO).

Jnist majpHEHIero ueciieoBaHts aKTyalbHa
BBIpa0OTKa KOHKPETHBIX Mep MO (OPMHUPOBAHHIO
3HaHUH 00yyarowmencst MOJIOJICKU O 3HAYMMOCTH CO-
LUOKYJIBTYPHOH ©0€30IacHOCTH B CHCTEME OOIIei

0€30MacHOCTH PETHOHOB, HAIMOHAIHHOU O€30TIacHO-
cTH TocyaapctBa. Ha ocHOBe pe3yiabTaToB MHIIOT-
HOT'O COIIMOJIOTUYECKOTO HCCIEJOBAaHHUS YCTaHOB-
JieHa BaKHOCTH MPOBEJCHHUS MEPONPUATHIA, HAIIPaB-
JICHHBIX Ha pa3BUTHE COTpynHHUYecTBa Poccun u Pec-
nyonuku benapych B COIManbHO-3KOHOMUYECKOH H
COLIMOKYNBTYPHOH cdepe: TyMaHUTapHOH MOOHIIb-
HOCTH, 0OMEHA KYJIBTYPHBIMH M JTyXOBHBIMU IIEHHO-
CTSIMH, HanOOJbIIEH TOCTYITHOCTH pernoHoB Coro3-
HOTO TOCYJapCTBa C IENIbI0 TITyOOKOTO O3HAKOMIIe-
HUS C UX UCTOPUEH, KYyJIbTYpOH, TpaAULIUSIMU, JOCTU-
JKEHUSIMIL.
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AHAJIU3 TOPOICKOY UH®PACTPYKTYPBI (HA IPUMEPE
MUKPOPAMOHA YKAJIOBCK)

B. /l. Mapuenkol, M.A. 3aBasnioBa?, H.X. Caratesisin3

bE®Y um. U. Kanma, OHK « Mncmumym 6blCOKUX MEXHOI02UILY,
Kanununepao, Poccus, yn. I'enepan-netimenanma Ozeposa, 57.

B craree Ha mpuMepe pa3BUTHs MHUKpopaiioHa UKaoOBCK paccMaTpUBAaeTCs Pa3BUTHE TOPOJICKON MH(pa-
cTpyKTypbl. [lokazaHa TEHAEHIMS MOCTENEHHOTO Pa3BUTHUS COLMAILHON MHPPACTPYKTYphl, NpHHATas B KamuHuH-
rpajickoi 00acTy, OCHOBaHHAs Ha pa3/iesieHus Bceil HHPPaCTPYKTYphl Ha MEHbBIINE YaCTH, YTO MPUBOJIUT K OoJiee

3(1)(1)6KTI/IBHI)IM pCUICHUAM €€ pa3BUTUS.

Kouesvie crnosa: nHGpacTpyKTypa, TOpoacKas HHPPACTPYKTypa, KUIUIIHOEC U KOMMYHAIIBHOE X03SICTBO,

OnmaromnpusTHas U KOM(MOpPTHAS cpeaa

ANALYSIS OF URBAN INFRASTRUCTURE (BASED ON THE EXAMPLE OF THE
CHKALOVSK MICRORODISTRICT)

V.D. Marchenko, M.S. Zavalova, N.A. Sagatelyan

BFU named after |. Kant, Educational and Scientific Cluster "Institute of High Technologies",
Russia,Kaliningrad, General-Lieutenant Ozerov Street, 57.

The article examines the development of urban infrastructure using the example of the development of the
Chkalovsk microdistrict. The trend of gradual development of social infrastructure adopted in the Kaliningrad region
is shown, based on the division of the entire infrastructure into smaller parts, which leads to more effective solutions

for its development.

Keywords: infrastructure, urban infrastructure, housing and utilities, favorable and comfortable environment

Korna peus 3axoaut o ropoickoi mH)ppa-
CTPYKTYype, Yallle BCEro IMojApa3yMeBal0T MMEHHO
acrmekT OJaroycTpoiicTBa ropoja, MyHHIWIAb-
HOTO 00BEKTa, paiiloHa, TO €CTh UMEETCS B BUIY CO-
1uaybHas uHppacTpykrypa. K Heit oTHOCATCS 00b-
eKTBHI KaK JKHJIUIITHOTO, TaK U KOMMYHAJIBHOTO XO-
3sCTBa, KOTOpBIE oOOecrednBaoT KoM(OpPTHOE
MIPOXXMBaHKE HaceJleHUS U (yHKIIMOHUPOBAaHUE 00-
HIECTBA B IIEJIOM; BKJIFOUAET OOBEKTHI 3/[paBOOXpa-
HEHUS, COIUAITBHON TOANEPKKH OTAEIBHBIX TPYIII
HaceJIeHus1, 00pa30BaHUs U HAYKH, KYJIbTYPHI U HC-
KYCCTBa, (DU3MUYECKON KYJIBTYphI U CIIOPTA, @ TAKIKE
pekpeanmu 1 gocyra. [lo cytn, coznanne Hanboee
OJraronpusATHON M KOMQOPTHON Cpelnbl OOMTaHUS
Bcerja ObLIO M OCTaeTCsl caMOi Ba)KHOM M 3HAYU-
MO¥ 3a7a4eil 1y rocyaapcTBa (4eM U 3aHUMAOTCSI
OpraHbl MECTHOTO camoympaBieHus). Komdpopt-
HOCTb M OOIIMI ypOBEHb Pa3BUTHS 0JIarOoyCTpOii-
CTBa ropoJia CKJIAJBIBAIOTCS U3 ATHX K€ IOKa3are-
Jied, HO YK€ OTHENbHBIX €ro 4acTed — pailoHOB.
Konnentwmst pasaenenus Beeil THPPaCTPyKTYpHI Ha
MEHBIITNE YaCTH JIETAeT MPOIECC PA3BUTHS U YIIyd-
IICHHS Ka4eCTBa YKU3HU HACCJICHUS 00JIee JISTKUM U

EDN BUGSVG

KaKoi-To cTemeHn Ooinee 3(P(EeKTUBHBIM, II0-
CKOJIBKY Oouiee riiobanbHast 3a7a4a B IaHHOM CITy-
yae pa30MBacTCs Ha MECHBIINE 110 MacIuTaly.
JlaHHas TeHOEHLUS «[TOCTEIIEHHOTO Pa3BH-
THS» TIpOCTeKuBaeTcs u B KanmuauHrpaackoi ooma-
cti. OHa craHoBuTCs Ooniee KOM(OPTHOH, pa3Bu-
TOW M TYPHUCTHUYECKH NPHUBJIEKATEIbHOM, TaK CKa-
3aTh, MO3TAIHO — YJIYYIIAETCSl TOPOJl 32 TOPOJOM,
paiioH 3a paiioHoM. B3sate B mpumMep xoTs Ob1 3ee-
HOTpajck u ObBImMN bantpaiion. OMHUM U3 TaKuX
CyOBEKTOB cTaJl Kak pa3 MHKpopailoH UkasloBCK.
Ero ucropus HaunHaeTcs ¢ ycaap0b1 TaHHEHBabIE
(puc. 1), kotopas BmepBble ynoMuHaeTcs B XVI
Beke. OH pacnonaraics y 10xHoON onymkn dput-
[EHCKOTO Jieca. Ycaapba ycrena CMEHUTh BOCEMb
X0351€B IIPEK/E, YEM HAUaJl CTPOUTHCS HOBBIN MOCE-
JIOK 3UAYHT B c€BEPO-BOCTOKE OT He€ B 1919 roxy
IocJIe TOCTPOMKH KeNE3HOU Joporu. B umenun Ha
TOT MOMEHT Yy3Ke mposknBaio 432 genoseka. B 1929
rofy, Ha JECSATHJIETHE MOCENKa, ObLIa MOCTPOEHA
HapoaHas 1koisa (Otto Braun-Schule) u ocBsmena
HOBas Kupxa, a k 1938 rogy HaceneHune BEIPOCIIO 10
2669 uenosek. K wmauanmy XX Beka 3/ech Oblia

"Mapuenko Buxmopus Jumumpuesna - kamo. okomom. Hayk, Ooyenm, Kanunumepad, Poccus, e-mail:

VDMarchenko@kantiana.ru;

3asanosa Mapus Cepeeesna — cmyoenmxa nanpasnenus «Cepsuc MK/», Bolcuian wKona MescouCyuniunapHolx
npobnem u unxcunupunea,e-mail: MZavalova@stud.kantiana.ru;
Y Cazamenan Hapune Xapenoena — cmapwuii npenodaeamens, e-mail:_NaSagatelyan@kantiana.ru.

TEXHUKO-TEXHOJ/JIOTUYECKHUE ITPOBJIEMbI CEPBUCA N23(69) 2024

101



B. /I. Mapuenko, M.A. 3asano8a, H.X. Cacamensin

HapOJIHAS [IKOJIA, KUPITHYHBINA 3aBOJI, TEKapPHSI, JKe-
ne3HomopokHass cranuusa. B 1935 rogy psmom ¢
MOCENKOM Hayald COOPYKaTh BOCHHBIH adpoapoM.

B cocrae Kéuurcoepra nocénoxk Bomén 1 amn-
pens 1939 roza.
i 'Nebhkhtie

e - Hitsct k
bl u:&!r .
s 2|

Pucynok 1 — PacnoJioskenue crapoii ycaab0bl

Camo nMeHHE OBUIO MOJIHOCTBIO CHECEHO
MpU CTPOUTENILCTBE HOBOH aBTOMOOWIIBHOW J0-
poru, orubaromiei yBelInIuBIIUNACS a3poipoM. Bo-
nieqmuye B coctaB nocénka Ykanoso (mocie oue-
penHoro nepenMeHoBanus B 1949 romy n3 Ukanos-
ckoro ropojka) nmocénku [Iposepen (Prowehren) u
[ tputrkaiim (Strittkeim) Oonee He cymecTByoT. B
JanpHeWieM Ha3BaHue UKajaoBo OQHUIMAIBHO
TpaHc(hOPMHPOBAIOCH B UKAIOBCK.

UkanoBCK — MUKPOpaOH, BXOASIIMMA B CO-
craB ropoga Kanmaunarpaga. AAMUHHCTPaTUBHO OH
oTtHOcHTCA K LleHTpansHOMY pailioHy ropona, pac-
TIOJIO’KEH HETMOCPEICTBEHHO 32 OKPYXKHOU JOpPOron
(puc. 2), psnom ¢ noporoit Kannnunrpaz - Cseriio-
ropck. MMeercs jxene3sHOAOPOXKHAsT CTaHIMUS Ha
muann Kammawuarpan — [Inonepckuit — Cetio-
ropck (cranmus YkanoBck-3anaanerii). C meHTpoM
Kanuauarpana nocé€nok cBa3aH 4eThIPbMs Maplll-
pytamu (Ne 23, Ne 31, Ne 36, Ne 72). Ilpu Bpe3ae B
UkanoBcK paHblile IPOXOAMIH Tposieroycol Ne 1 u
Ne 2, KOTOpblE CMEHMIIN MapIIPYT M10JIE CTPOUTENb-
CTBa HOBBIX pa3Ba30k Ha CoBeTckoM mpocnekTe. B
caM TIOCENOK MPOTSHYTh TPOJUICHOYCHYIO JTMHHUIO
HENb3s U3-3a IEPECEUEHUS C JIMHHUEH DIIEKTPHUEK.

TannenBanpae (Hem. Tannenwalde) o3na-
gaeT «EnoBerit mec». M 1o 0COOEHHOCTH pacIono-
KEHHUs Tocenka (HbIHe MUKpOpaiioHa) CTaHOBUTCS
SICHO IIPUYMHA JABHETO Ha3BaHUS: CITyCTS CTOJIBKO

smeT UYUKamoBCK MO-TIPEKHEMY OKpPY)KEH JIECOM.
HmeHHO Hanmu4me Jeconojaockl U OTCYTCTBHUS IPO-
MBIIIICHHBIX TPEINPUATHI Na€T eMy mpeumMylie-
CTBO B 9KOJIOTUYECKOM Bompoce. Bo3myx B MUKpO-
paiioHe Topa3/io YuIle, 9YeM B IIEHTPE Topoa.
PaccmarpuBasi MUKpOpaloH C TOYKH 3pe-

HUS 0JaroycTpodCTBa, CTOMT HayaTh ¢ OOBEKTOB
3apaBooxpaHeHusi. B UkaoBcke Ha JaHHBIA MO-
MEHT MEeeTCSI:

- JICTCKasl TMOJIMKIINHUKA,;

- Topojckas 6onbpHuIa (Ne3);

- MEIMIIMHCKO-TUAarHOCTHYECKUH IICHTD;

- 7 anteuHsIX MyHKTOB (1 U3 KOTOpEIX pabdo-
TaeT KPYTIOCYTOYHO);

- 3 CTOMATOJIOTMYECKUX IISHTPA.

{ 5

UKanoBCK
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Pucynok 2 — I'eorpadguueckoe pacnosioxxeHue
MHKpOpaiioHa

Jns cpaBHeHMs, B XOJMOTIOPOBKE €CTh
BCETr0o OJIMH anTeYHBI MYHKT, KOTOPhIH padboTaer
710 IEBSITH Beuepa, MOJIUKIMHUK M MTPOYUX OpraHu-
3alUil HeT.

Uro kacaercs 00bEKTOB 0Opa3oBaHHS U
HayKH - Jielia 00CTOST BEChbMa XOpOIIO, 0COOCHHO
€CII CpaBHMBATh C JIPYrMMH paiioHamu. B mpene-
JlaX MUKpOpaioHa y»e MOCTPOSHBI IIKOJIa, 2 TOCY-
JApCTBEHHBIX JIETCKHUX caaa W 1 4acTHbIH, a c He-
JaBHUX 1OP (YHKIMOHUPYET U aBTOIIKOJIA.

Ha wnawano ywebnoro 2019-ro roma B
mkosie Nel1 6b110 ckoMIIIeKTOBaHO okouto S50 kiac-
coB - 310 npumMepHo 1500 yyennkoB. oOyueHue Be-
netcs B nBe cMeHbl: okoio 1000 yueHnkoB B 32
Kkinaccax B repByto cmeny u 500 yuenunk B 20 kac-
cax — BO BTOPYIO. 3[JaHNE LIKOJIBI, TI0 CYyTH, COCTOUT
U3 IByX «COEAMHEHHBIX)» MEKAY OO0 KOPITYCOB B
4 sraxa. Kak MOXXHO OBLIO 3aMETHTh, YUPEIKIACHUE
MEPeCcTayo CHpAaBIATHCS C TOTOKOM YYEHHKOB.
['maBHBIM BOIIPOCOM CTaJIO yNy4llIEHHE MPHUIIEraro-
el TeppuTOpur (CHOPTUBHONH UHQPACTPYKTYPHI)
U CTPOMTEIBCTBO HOBOro kopmyca. Jlo 2019-ro
rojia Ha 3aJHeM ABOpE 3[aHusl Oblia JUIIbL 3aac-
(danbTUpoBaHHAsT CHOPTIUIOMIAZKA, KOTOpas yxKe
HECKOJIBKO JIET HYXKJAJIaCh B PEMOHTE, OJHAKO K
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Ananus 2opodckotl uHgpacmpykmypul (Ha npumepe mukpopatioHa Ykan08ck)

3TOMY TOAY OBIJIa YK€ YCTPOSHA COBCEM HOBAsI TLITO-
manka. Temepb OHa COCTOUT U3 CTaIMOHA CO CIIeII-
MOKPBITHEM, HEKOTOPOM PaCIIOIOKEHBI HECKOJIBKO
OTOPO’KECHHBIX BBICOKHM 3a00pOM MOJIeH i pas-
JMYHBEIX BHIOB cropta ((hyrOonbHOEe, BOIEHOO0IE-
HOe W 0OackeTOONBHOE IMOJA), a TakKKe KOMILICKC
TYPHUKOB-TPEHaXXEPOB. BOmpoc ¢ HOBBIM KOpITY-
COM OCTpO CTOSUT HECKOJIBKO JIeT, U BOT ceidac, B
2023-eM romy, Havaad CTPOUTEIILCTBO, KOTOPOE
BPEMCHHO JIMIIMJIO IIKOJIY HOBOT'O CIOPTKOM-
TIeKCa.

Jerckmii cag NeS51 cocTOHUT U3 TpeX KOPIY-
coB - 2 crapbix u 1 HOBbIA. Crapblii mercam Jo-
BOJILHO HEBEJHK, OH MOXET BMeCTUTh okoyio 80-
100 gereit. Takum 00pa3oMm, KUTEIM MHKPOpaioHa
CHOBa HYKIaJIFICh B PacIINpeHnn yupexaenns. Ho-
BBII KOPITYC, HECMOTPS Ha TPOOJIEMHOE CTPOUTEITb-
ctBO, OTKpELIH B 2015-oM Tomy. B mercame Oblto
oprannzoBaHo 17 rpymm, paccuyutaHHbIX Ha 460
MECT, YTO MO3BOJIMJIO MOJIHOCTHIO JIMKBUJIUPOBATH
ouepenb B UkanmoBcke. TpexsTaxkHoe 3qaHUE OBLIO
B 4 pa3a Ooublre cTaporo. B cooTBeTCTBHM € COBpe-
MEHHOW MPaKTUKOW CTPOUTENbCTBA, AETCA MpeEA-
JJara€tT CBOMM BOCIIMTaHHHKaM MHOI'O BO3MOXKHO-
cTell: 3aHATHA B OacceliHe, B KOMITBIOTEPHOM, THM-
HACTHYECKOM, TPEHAXEPHOM W MY3BIKAIbHOM 3a-
nax. [Inomaaky u 6eceiku s IPOTYJIKH CTaJIH TO-
pa3no OoJibllie, B OTJIIMYHE OT CTaphIX KOPITYCOB,
OBUTM OTIIMYHO OOYCTPOEHBI IJISI WTP JeTeH U WX
(bu3NUeCcKoi aKTUBHOCTH.

OO0BbeKThl GU3NIECKON KYJIBTYpHI U CIIOPTA

MUKpOpaiioHa MpeACTaBISIOT COOOH:

- 2 putHec-ky0a;

- CIIOPTUBHO-03/IOPOBUTEILHBIA  KOMILIEKC
«Jlermony;

- 2 OompUX cTaguoHa (BKIIOYAs INKOJIb-
HBIH);

- CHOPTHBHBIE W JIETCKUE TUIOMIAAKU B KaXK-
JIOM JTBOpE.
Tak ke mapy JieT CTOUT BOIPOC O CTPOUTENHCTBE
nonHoreHHoro ®OK-a, KOTOpBIA MOJDKEH Mpe-
CTaBJIATh COOOM OTIENIBHOE COOpYKEHHE, B KOTO-
POM MOXKHO OYJeT 3aHMMAThLCS B DacceifHe, CropT-
3arne, UTHEC-3aJIe U CIIOPTUBHBIX CEKITUSIX.

OO0BeKTaMu peKpealny u 10cyra B UkaioB-

CK€ SIBIISIOTCS:

- «Amies TepoeB MOpPCKOM claBbl U aBHa-
UMW ;

- Tepputopus y I'ony6oro pyuss;

- IpOTyJIO4HAasi 30Ha «AHCTEHOK» (Tpoma
3JI0pOBBS) ;

- IToura Poccuu;

- 6 mapuKMaxepckux, 11 caloHOB KPacOTHI U
1 HOorTEBAs CTYANS;

- OKOJIO TPEX JECATKOB MPOAYKTOBBIX Mara-
3UHOB (B T.4. KpynHble «Buktopus — KBapram» u
«Cmapy);

-2 A3C;

- Kage-pecTopaHbl
OnuBa» u «Oxecca Mamay;

- aBTOCEPBUC «HKATOBCKUIIY;

- MOJIPOCTKOBBIN KITYy0O «ABUATOP
K nganHO# KaTeropuu Takxke MomaaaT pa3IndHbIe
Meskue Kade, OpraHu3alivu OBICTPOrO MUTAHHUSA,
IIYHKTHI BbIIa4d, Mara3uHbl «TOBapOB IS JOMa» U
«OBITOBOM XMMHHY», Mara3uHbl CTPOW-TOBapoOB, a
TaKKe JIETCKUX TOBAPOB, KOJISICOK U OJCK/IBL.

C o6beKkTaMu KyJIbTYPhl H HICKYCCTBA CHTY-

arus mompoire. B Mukpopaiione umerorces (puc. 3):

- oM KynbeTypsl UkanoBckuii;

- OubInoTeKa;
MpaBOCJIaBHBIN XpaM - Bianumupckas nep-

«Yukaroy, «Buba

KOBb;
- MeMopHabHas mromaas BOB;
- MEMOpHANIbHBIE TOCKH, 3aKJIa/IHbIEe KAMHH

IIKOJILHBIA My3€H KpaeBeICHMSI.

OpnHako, aHAM3UPYS WUCTOPHIO PA3BHUTHS,
CTOMT CKa3aTh, 4To UKaJoBCK OBbLII TAKUM HE BCETIa,
BCE M3MEHWJIOCH TI0CJIEe COCTaBJICHUS U yTBEpXKae-
HUS TIPOEKTa TeHepalbHOro Tiana KanmHuHTpazaa.
I'eHepanbHBIH TIJ1aH ABJISIETCS TJIaBHBIM IPajoCcTpo-
UTENbHBIM JIOKYMEHTOM, Ha OCHOBE KOTOpPOTO CO-
CTaBJIAIOTCS BCE KOHKPETHBIE MTPOEKTHI TNTAHUPOBKU
U 3acTpoiiku ropoja. OH onpeaenseT naabHeume
NEPCIIEKTUBbI €T0 Pa3BUTHUS, @ B COOTBETCTBUU C
HUM YK€ pelaloTcs TEeKyIIHe BOIIPOCH - TIe Mo-
CTPOUTH IIKOY, Pa3MECTUTH KHIIOW KBapTa, MPo-
JIOKUTH TOPOTY U TakK jajee.

Ocoboe BHMMaHHE OBUIO YAETCHO MepPCIEeKTUBAM
pasButus Ukanoscka. Tak, 3/1eCh yKe 3ape3epBUpPO-
BaHHI JIBa MECTa JUISI BO3BEJEHUS CIIOPTUBHO-(hU3-
KYJBTYPHBIX O0OBEKTOB: CIOPTUBHO-03/I0POBUTEIb-
HOTO KOMIUIeKca B paifoHe ynun ['aBpuieHko-
ABuaroHHOHR-JIykamoBa ¥ MHOTO(YHKITHOHAIb-
HOTO pa3BJIeKaTeILHOI0 KOMILIEKCa B pailoHe pas-
BA3KM Ha nepecedyeHHH COBETCKOTO MPOCTEKTa U
yi1. bonemon OxpysxHoil. Taxke BbIIENEHBI TEPPH-
TOPHUH IS CTPOUTEIHCTBA HOBOTO KOPIYCa MIKOJIBI
Nel1 na 800 yenoBek, Tpex IETCKUX CaZ[0B BMECTH-
MocThio 10 500 MecT Ha ynumax Jlykamora u Jo-
Kyka. ['eHmmaH mpexycMarpuBaeT W YCTPOHCTBO
30H OT/JbIXa, OJIATOYCTPOWCTBA MAPKOBOHM 30HBI,
CKBEpOB, OynbBapoB M HabepexHBIX. | opojckue
BJIACTH XOTAT CO3JaTh U OJAroycTpouTh MapKOBYIO
30HE B pailoHe UkanoBCKa Ha y4acTKe IUIOLIA/IbIO
2,6 ra. Cyns o BU3yasjbHBIM MaTepHaliaM IPOeKTa
l'enrmuiana, miaHupyercss O1aroycTpoicTBo emé
psiza CKBEPOB B MOCENKE. A BOT CTPOUTENIBCTBO OT-
JIENTBHBIX MEJIUITUHCKUAX YUPEKJICHUI B MOCENKE HE
maupyercs. [locne crpouTenscTBa HOBOH 10pOru
o yiune [lmanepHoi, KoTopast CoeTuHsIeT ObIBITHI
nocénok ¢ Cenpmoit 1 OKpYKHOU, HEKOTOPBIE KH-
TeMW TIOCYHUTAIH, YTO TIO 3TOW OpOTe KaJMHUH-
rpajLBl IO 10pore Ha Mope OyIyT MBITaThCS 00be-
xatb npoOKy Ha CoBerckom npocnekte. [1o caoBam
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Bure-m3pa Kpynuna, HUKTO cpe3ars qopory He Oy-
JIeT, IOTOMY YTO TUTAHUPYETCs] PeKOHCTPYHPOBAThH
OKpYXXHYI0 ¥ pacmiuputh COBETCKHH MPOCIHEKT.
JleiicTBUTENHHO, CTPOUTENBCTBO HOBBIX Pa3BA30K
Ha TIPOCTIEKTe YK€ HadalloCh, OJHAKO )K€ KaJTMHIH-
rpannbl Bcé-Taku 00BE3KAIOT MPOOKH depe3 MHUK-
pOpaiioH, KOTOPBIH JoJdroe BpeMs u 0e3 Toro Oyk-
BaJIbHO CTpaall OT IPOOOK, YTO CIIOJIBUTIIN BIACTH
Ha MOCTPOMKY HOBOU noporu-IlnanepHoi.

4KAAOBCKHE
(I

o

AL

Pucynox 3 — O6pa3oBaTe/ibHbIe YUPeKIeHHS:
a — JIK UkanoBckuii; 6 — oubnuorteka Nel9; B — Bia-
JUMHpPCKas IepKoBb; I — MeMopuan Benukoit Oteue-
CTBEHHOM BOIHBI.

PucyHok 4 — HekoTopble MPOEKTHI-MaKeThI MJIaHAa:
a, 0 — MaKeT MemeX0IHON 30HHEI OT XpaMa JI0 MEMOPH-
aya; B — HOBasl TPAHCIIOPTHAsI cXxeMa (pa3Bs3KH U
Tpacchl, MPU3BAHHBIE «PA3TPY3UTH» MOTOK).

Kak 661 TO HU OBIJIO, CTPOUTENBECTBO HOBOM
JIOPOTH 3HAYUTEIHLHO OOJICTIHIIO H CMATYHIIO CUTY-
anuio B MUKpopaiioHe. OHO MO3BOJIMIO J100ABUTh
HOBBII aBTOOYCHBIM MapmpyT (Ne23), crieayromuit
yepe3 CenbMy B LIEHTP ropojia | jajee B ObIBIIHN
BanTpaiion, a Takke BIACTH YCIBIIIATH H TPOCHOBI
rpaxjaan o0 yCTpoWcTBe meniexoaHou 30HbI. Jlo-
pory JUIA TEIeX00B BMECTE C BEJIIOCHUIISIHOMN J10-
POKKOW OKOHYATEIEHO IPOJIOKHIN TOJIBKO K
koHIy 2022 — navany 2023 r. Otabiae nio [Tnanep-
HOIi OOoJIbIlIe HE €34T BEIOCHIEANCTE M HE XOISIT
JIIOJTA Y OOOYHH.

3a70T0 10 HaJaja KPYIHBIX H3MCHCHHH,
OBLI peaan30BaH MPOCKT, aBTOPBI KOTOPOTO CcTapa-
JINCh TPETyCMOTPETh BCe HEOOXOIUMOE JUIS KOM-
(hopTHOTO IPOKUBAHUS — HAJCKHBIC JOMa, BO3BO-
JIUMBIC B CPOK, MPHUATHOE OKPY)KCHHE, Pa3BUTYIO
HHDPACTPYKTYpy M OJIarOyCTPOCHHBIC IPHUIOMO-
Beic Teppuropun — KK «Hoswii Ukanosck». Ho-
BeIi Ukanosck (apxurektop C.B.UeunH) cTpouncs
B €IMHOM apXUTEKTYPHO-TUIAHHPOBOYHOM aHCaM-
Ose, pu pa3paboTKe KOTOPOro 0co00e BHUMAaHUE
OBUIO YIEJIEHO KOM(MDOPTHON BU3YAILHOU Cpele U
sKojJoruu. KupnuaHbie HEBHICOKHE JTIOMa, YEM-TO
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CXO0JKH€ Ha HOBBIE PA3HOIIBETHEIC €BPOIEHCKHUE 10-
MHKH (puC. 5), OKpy>KeHBI YIOTHBIMH OJaroycTpo-
€HHBIMM JBOPHUKAMH C IUIOMIAJKAMU [JIs JIETEH,

CIIOPTHUBHBIMU TIOIIAAKAMHA U ITAPKOBKaMU.
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JlapnmadTHEIN IU3aliH M O3€JICHEHHE — OJHa W3
dumex KK, cocrtaBisiommx ypoBeHb Kom(popTa
npoknBadusg. CorjacHoO T'eHIUIaHy pa3BUTHSA Uka-
JIOBCKa, yiauna JKuieHkoBa cTaja IelIeXOHOH, 1
BBl CMOJKETE IIPOTYIATHCS IO HEH U COBEPIIUTH I10-
KYIIKH, CJIOBHO HaXOJIICh Ha OJHOM U3 YIOTHEIX YJIO-
YyeK B HEOOJIBIIOM €BPOIIEHCKOM TOPOJIKE, OHA Cle-
JIaHA Kak JIMIEBas yIo4YKa ¢ «OyTHKaMU», MPOAYK-
TOBBEIMH U Kademkamu. Opaniry3ckue OanKOHBI U
maHopaMHble OKHA Ha HEKOTOPHIX M3 JIOMOB €IlE
OOJIBIIIE HAIIOMHUHAIOT 00 3TOM. DTO YHUKAIBHBIA
IPOEKT (KOTOPBIA UCITOIHSUICA KOMIIaHUIMHU «PeM-
JKuICcTpoii-HBECT» B «AJTIKOMY) C KBapTaJILHOM 3a-
CTPOMKOM HEBBICOKMMH KHUPHUYHBIMH JOMaMH, C
VIAYYIIEHHBIMA  IUIAHUPOBKAMH,  aBTOHOMHBIM
OTOILIEHHEM, YTEIIJICHHBEIMU (hacagaMM, KOMILIECKC-
HBIM OJIaTOYCTPOMCTBOM IPHUIOMOBBEIX TEPPHUTO-
puii. «Pemxuncrpoii-HBECT» 0c000€ BHHUMAaHHE
YIEIWIA TOMY, YTOOBI BO3BOANMEIE B MUKPOPaiOHE
HoBelii UkanoBCK g0oMa COOTBETCTBOBAIIM HOBOMY
MTOHSTHIO «KOM(DOPT-KITaccay» ¥ OTBEYAIU BCEM TPe-
OOBaHMIM COBPEMEHHOTO0 KHUTes (puc. 6).

Ocrexnenwa w
yronnaune
4OpATNOTD OKKa.

Cawnurapnan
a

vopAMHMX
POMOWEHKA

@ |

Boccranosnonue

Buio3 uycops,
YCTPORCTOO CrPaXACHMA
MYCORHOR ANOWIBAKH

Pucynox 6 — Conep:xanne MK/I

[lo cyru, mMeHHO peanmu3alysl AAHHOTO
MPOEKTa 3AI0KWIA QYHAAMEHT KaK JUIs IOCIeYIO-
IIUX CTPOUTEIHHBIX MPOEKTOB, TaK U JJS AaJbHEH-
mrero OJjlaroycrpoiicrsa MUKpopaiiona. Ha maHHbIH
MOMEHT OBUIM CHECEHBI IOYTH BCE CTaphle HEMell-
KM€ JIOMa U y>ke Bo3BeJieHb! cieayrome XKK:

- «Ha ynmune Jloxyka»;
- «B UkaioBcke» ;
- «Ha ynune Jlykamosa 27» ;
«[lepeynok Jlykamosa» (Ilep. Jlykamona,
12; B nep. Jlykamosa 4; B nep. Jlykamosa §, 10) ;
- «SIHTapHBI JOM 2%.

Tak xe, 65110 0OHOBJIEHO (POHAPHOE YINY-
HOE OCBeIlleHHe, BBICOTKaMU Oblla 3aCTpOeHa KO-
TAa-TO MyCTYyIOImas 4acTh ynuisl Jlykamosa mpu-
MepHO OT ocTaHOBKH JleliTeHanTa Kanuannaa jo 1mo-
Bopora Ha IlnanepHyto, u no ynuue benaHosa, Ha

yiuie Mupa v noma 10 Obuta 3aBepiiieHa peKoH-
CTPYKIHS IBOPOB, TEIEPHL TaM 00JIarOpoKeHa Tep-
PUTOPHS, MEPECTPOEHBI MAPKOBKH M O00YCTPOEHEI
HOBBIE JIETCKHE U CIIOPTHUBHEIE IUIOMAAKK. Hemamo
BAXHBIM COOBITHEM JKHM3HHM OBIBIIETO IIOCEIKA
cTayla peKoHCTPyKuus Ioimyboro pyusd. Kuremn
oonee 15 mer «1r000BaIKChH» BHOAMU HOTHOAO-
mero BogoeMa. YacTo moau cTpagaad OT HEIPHT-
HBIX 3amaxoB, HaOJIOJadd, KaK Ha IHOBEPXHOCTH
BOJIBI MTOSABIISIIOCE BCE OOIbIIE U OOMIbIIE YMEPILIEH
PBIOBL, KaK MyCOp Ha HOBEPXHOCTH BOILI M O HEH
KOITWJICS C KaXkKAbIM rojgoM. Ilo rediniaHy 3a cuer
MMOJYYEHHBIX JEHET IJIaHUPOBAIOCH 3aKPEINTEL OT-
KOCBI KaHaJIa, JUIMHA KOTOPBIX cocTraBiigeT 1,23 kM.,
M 3aCESTh MX TPABOii; THO BOJOEMA 3aKPEINTH I1e0-
HEM, a WJIOBLIE OTJIOKEHHS 3aMECTUTL IIECKOM
CpeIHEN KpYIIHOCTH.
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PaboThl 110 m1aHy BBINOJIHIOTCS BPy4YHYI0. B
TOM YHCJIE TOPOJ OBLI HAMEPEH 00JarOPOAUTE PV,
n3 kotoporo BeitekaeT ['U-2. Tam caeranu memexo-
HEIE JOPOKKH, YCTAHOBUIIN MAajble apXUTEKTYpPHEIC
(hopMEI, 0JTHA U3 KOTOPHIX SIBJISIACH HEOOIBIIION CTa-
Tyel MOXO0KEeH Ha BBIAPY, KOTOpas ITOCBSINIEHA Ma-
JIEHBKOMY SKUTENIO IPYyJAa - aHaaTpe, U MOCTPOMIIH
JONTOXKIAHHBIA pa3gBOCHHEIE MOCTHK. IIpoexkTom
TaKXe OBUIO MPEAYCMOTPEHO OIar0yCTPONCTBO IIPH-
OpeXHOM peKpeannoHHOM 30HEI B UKallOBCKE B rpa-
aunax ynauil bemanosa, ['opoynosa, Mupa, JKwreH-
KkoBa, ['abaiinynnnaa, Kamayesa.

Bce HOBOBBeieHUS MTOIIIN TOJIHKO Ha MOJIB3Y
MIPeOBIBAaHUS JKUTEJIEH HA TEPPUTOPUN UX TFOOMMOTO
MuKpopaioHa. OmHako, HECMOTPSI Ha HHUX, CYIIe-
CTIBYET psia IpoOaeM, KOTOpbIE JIHOO yKe ObLIH U
000CTPHUIIHCE, TINOO0 MOSBUINCEH HETABHO. BEII IpoBe-
JIEH aHOHHUMHGLIN ompoc B 210 yenaoBek, B YUCIO KO-
TOPBLIX BXOASAT YUEHUKH CTAPIINX KJIACCOB IIKOJBI
Nell, a Tarxke >kuTenu MUKpopaiioHa, pe3ynbTaThl
KOTOPOTO MPHUBEICHBI HIKE.

Jpyroe: 6e310MHBIE )KUBOTHEIE, CPEIHEE Ka-
4ecTBO 00pa30BaHUs, pa3INdHbIE KaJ00bl Ha 00pa-
OOTKY TEPPUTOPHHA OT Kiemer (MOAUEnUuTh HX
MO’KHO, HampuMep, MPOCTO I'ydsd II0 YIULaM C IIh-
TOMIIEM, 3arpsi3HeHHBIN BomoeM (["omyOol pyueit),
MEPUOINYECKUE OTKIIOYEHUS IOJa4Yd DJIEKTpHYE-
cTBa, IIyM caMojéroB. IIpoaHanu3upoBaB Pe3YJb-
TaTHI OIIPOCa U COCTOSTHUSA MHUKpOpaloHa Ha TaHHBIN
MOMEHT, MOJKHO CJeNaTh BBIBOJ, YTO KUTEISIM, B
OOJIBIIMHCTBE CBOEM, KOMGMOPTHO MPOXKHUBAHHE Ha
tepputopur YkaigoBcka (0OJIbIIas YacTh OMPOIICH-
HBIX OIIEHUIH KoM(popT omenkoit 8-10).

V Hackoneko Bam koM(popTHO U yI00OHO KU-
Bercs B UkanoBcke 1o mxkaie ot 1-107

OueHKa KoMmpOpPTHOCTU

orlpo3 0

OueHKa4 m 5

OueHKa5 mm 7

OUEHKa 6 mm 12

OUEeHKa 7 Il 11

OUEeHKa 8 I 26

OUeHKa 9 I 06

OueHKa 10 NI 53

0 20 40 60 80 100

M Kon-8o ronocos

V  UygscrByere nu Bbl HeymoOCTBa 1 HEIOCTATOK B
KaKnX-IN00 OOBEKTAX, YIOBJIECTBOPSIOIINX
BamM MMOTPeOHOCTH (TIPOAYKTOBLIE Mara-
3UHBI, alTeKH, CIIOPTHBHBIC IUIOMIANKH, pe-
KpearnoHHbIC PECYPCHI | T.1.)7

OwyuweHne Heygob6¢cTB

b,

29

2 Ha Kopee Aa, Yem HeT
CKopee HeT, yem aa - Het
. 33TPYAHAIOCH OTBETUTD

V Kakue, no Bamemy MHEHUIO, MUHYCHI B MHK-
popaiione YkamoBck?

Camble yacTtblie oTBeTbl

32
» Npo6embl TpaHcnopTHOTO Xa epa

. HexauectBeHHOe coAepxaHme MyCopHbIX KOHTeiHepos
HenpuaTHbIN 3anax Ha naowaam v 86au3u Fonyboro pyybs
o HeBO3MOXHOCTb 3aKa3a AoCTaBKM

Opyroe

JIeNCTBUTENBLHO, HE KaXKABI parioH CHOCO-
O€H II0XBacTaThCs OOJIBIIMM KOJHYECTBOM HHbpa-
CTPYKTYPHBIX OOBEKTOB, CIIOCOOHBIX YIOBIETBOPHUTH
MOTPEOHOCTH HACEJIEHHU, YTO OYKBaJIbHO HAXOIITCS
JIPYT OT ApyTra B aroBou JOCTYMHOCTH. OIHAKO Ke,
CaMOM 4acTO BCTPeYaeMoOM mpoOJIEMOM MO CEU NEHb
OCTaeTcsl TPAaHCHOPTHRIN Bonpoc. 1o renmiany Yka-
JIOBCK 3aIyMBIBAJICS KaK COBPEMEHHLIN KWJIOU MUK-
popalioH B OKPYKEHUHU €CTECTBEHHOU IIPUPOJILI, pac-
noioxeHusli B llenTpampHoM pationa Kamnuun-
rpaga Bcero B 20 MHHYTax €346l OT IIEHTPa Topoja,
HO B MTOre I00paThcsa 10 Tyaa Ha OOIIECTBEHHOM
TPaHCIIOPTE IT0Ka YAAETCSA B CPEAHEM JIHIIb 3a 40 mu-
HYT, 9TO 00YyCIIaBIMBAETCS YaCTOH 3a7€P:KKOI aBTO-
OYyCOB, CKODOCTHIO HX IIEPEIBIDKEHHA U, €CTe-
CTBEHHO, 3aI'PY>KEHHOCTHIO JJopoT. bobIoe koauye-
CTBO JKUTENIEHN OBIBIIIETO TTOCEIKA YACTO KATYIOTCS Ha
aBTOOYCHBIE MapIIPYThI, KOTOPBIX CTaJI0, Ka3al0Ch
Obl, OOJIBIIIE, HO JKJAaTh HMX HOPUXOIUTCSI TOpa3mo
nonemie. CTaHmapTHON KapTHUHOW YacTEHBKO SIBIISA-
€TCs OKHMIAaHHE aBTOOYCOB M MapIIPYyTKH 10 Ukamnos-
CKa OT IoJjiyyaca 10, IIOPOM, Jaca, a TO U MOJIyTopa
gacoB. Emé uvamnte mMapmpyrsl 3a0UTHI JIFOABMH 10T
3aBSA3KY B Yac-IIHK, YTO SABJISIETCS HOPMAJILHOH CHTY-
aryer BO MHOTHX TOpOJax, HUKTO HE MCKIIIOYEHUE,
HO Y JXKUTeJIed MUKpPOpaiioHa HET BBIOOPA, B OTIINYHH
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OT MHOTMX JIPYTHX, KTO JKMBET OJIMD)KE, M YbS OCTa-
HOBKAa HaXOJIHMTCS «II0 JOpore» K UKaJIOBCKY U Y KOTO
€CTh aJbTEPHATHBA B BUJE JPYTMX MaplIpyTOB, YTO
xomaT ropas3go game. B 2023-em roxay, HampuMmep,
npooOaeMa ¢ mapipyrom Ne31 oOpesa cBoii armorei,
KOT'/Ia 10 PAaCIMCaHUI0 aBTOOYCHI YaCTO HE BBIXOIT,
a B TEYEHHUH [BYX YacOB Ha JMHMM MOXKET Haxo-
IuThed Beero 1 aBToOyce, 1ubo BoBce HU ogHOro. Tak
JKe, IIpoOsIeMy yCyryOMJIO HM3MEHEHHE MaplLIpyTOB
TposuieioycoB Nel 1 2, Ha KOTOPBIX MOXKHO OBLIO J0-
opath 10 MOxHOro phiHKa M MOCKOBCKOTO IpO-
crekTa 0e3 nepecagok. Bc€ 3To B COBOKYIIHOCTH ITPH-
BEJIO K HaNPSHDKEHHOM CHTYyalliH, KOTOPYIO JHUIIb He-
MHOTO O0JIeT9aeT HAIW4IHe /1l CTAHIINHA U KypCHPY-
IOIIMX DIEKTPUUEK YepE3 HEE.

B Kanuaunarpane 3anpeTiiim CTPOUTE KUIbE
Ha TEPPUTOPHSIX C MOBBIIIEHHBIM YPOBHEM 11yma. O
TaKOM 3ampeTe mapy JeT Ha3ad COOOIIUI UCITOIHSIIO-
IAA 00513aHHOCTH TJIaBBI TOPOACKOI0 KOMHUTETA TEP-
PUTOPHAIILHOI'O PAa3sBUTUS U CTPOUTEILCTBA AHTOH
KonosasioB. OH MOSICHHWI, YTO TaKHE€ OrPaHUYCHUS
ObLIM ¥ panblre. OQHaKo, IPAKTUKA UX IIPUMEHEHUS
CcTaja aKTyaJbHOW OTHOCHTEIHHO HeaaBHO. JKuBoH
npumep — Ykanosck. Ilociie Toro, Kak nocie pexoH-
CTPYKIMHA BHOBb Hayaj (YHKIIMOHUPOBATH BOCHHBIN
a’poaApoM, JIUCKOMGPOPT CTAJIM MCHBLITHIBATH HE
TOJILKO HAaCEJICHUE MHUKPOpaiioHa, HO U 00J1aCTHOTO
LIEHTpa.

Emé onnoi moka, Kk COXXaJICHHIO, HEU3MEH-
HOM IIPOOJIEMOM SBISIETCS «MYCODHBIA BOIIPOCH.
MHorue MycopHbIE KOHTEHHEPHI (B 0COOEHHOCTH HA
yi. Mupa, yi. I'opbynosa, yin. Jlykamiosa u yi. Ilo-
[10Ba) HE UMEIOT JOJDKHOTO COMIEPKAHM U 000pyI0-
Banus. K npumepy, xurenu goma Ne7-b Goprorcs ¢
VIIpaBISAIONIEH KOMIAaHUEH W MYHHIIUIAJIBHBIMU OP-
ra”Hu3alyusIMA 110 MOBOAY 00OPYIOBAaHHUS MYCOPHBIX
KOHTEHHEPOB (YMCJIO KOTOPBIX VYBEIWYHIH, IIO-
CKOJIBKY M JIPYroi ABOP TaK)K€ MCIOJIL30Bajl KOIra-
TO OIWHOKHM KOHTEHHED), IOCKOJILKY IIEPEHOC OKa-
3aJICsI HEBO3MOJKHBIM, KOTOPBIE CTOAT OYKBAJILHO B
JIECSITH METpax OT J0Ma, K KOTOPBIM BBIXOISAT OKHA
KBapTHUP COOCTBEHHUKOB. B BeTpeHHBIE JHU MYCOp
Pa3sHOCHUT IOYTH 110 BCEH YIJIMIIE, OH YAaCTO OCTAETCS
TakK JIe)KaTh HEIEIIMHU, B JKapKHe JTHU OT KOHTElHe-
POB HCXOJIAT 3JI0BOHBS, UTO JIETAT NPIMUKOM B OKHA
skutener. M Hakoner, npo0jeMa ¢ HENPUSATHBIM 3a-
maxoM y I'oiry0oro pydnsi CTOUT YK€ Iapy IOCJIE-
Hux jaet. IIpobnema o6ocTpUiIach, MOCKOIBKY MHK-
pPOpPaMoH HYKIAaeTCS B 3aMEHE KaHAJIM3aIl[MOHHBIX Ka-
HAJIOB, M3-32 KOTOPBIX 3alax HE YXOJUT U YCHUIIHBA-
ercs. 1o caoBaM 3aMecTHUTENs TJIaBbl aAMHHHCTPA-
U, IIPeaCcCeaaTeIIs KOMATETA apXUTEKTYPhI U CTPOM-
TenbcTBa Aprypa KpynuHa, Ha cerogHsInHuil O€Hb
MPOJIOKAIOTCS pPabOTHI M0 YCTPOMCTBY HAIIOPHOTO
KOJUIEKTOpa OT IEHTPAJLHON KaHAIM3aIMOHHOM
CTaHIMHU B Iocelike Ykamosck (1o re’iviany: Pexou-
crpyknaug cymecrsyromux KHC (KHC mo vi. Jo-
kyka, nearpainbHoii KHC), peKOHCTpYKIMS KaHAIHN-
3allUOHHBIX KOJUICKTOpOB B MKp. qKaJIOBCKe — Maru-
CTpaJbHBIE CETH).

CyMMHpYS BCE BBIIIIECKAa3aHHOE, MOYKHO CKa-
3aTh, YTO HECMOTPS HA MHOTHE NPOOIEMEI U HEIO-
craTky, YkajoBCK ObUI M OCTAETCSA YIOTHBIM MHKPO-
pailoHOM, KOTOPBII OOJIbIIIE OXOAUT Ha MaJe€HbKHUM
000c00IeHHEIH roponok. 3a mocienuue 10 ner co-
CTOsSIHUE OBIBIIErO IMOCENKA CUIBHO YIIYYIINIOCh, U
He MEPECTAET UATH BIEPE] B CBOEM Pa3BUTHU. XOThb
reHepaJbHBIA IUIAaH YK€ ONpENeIna OCHOBHBIE IIEP-
CHEKTHBBI MHKPOpPAHOHA: YBEIMYCHHE >KUJIMITHOMN
3aCTPOMKHU, PEKOHCTPYKIMS H CTPOUTEILCTBO O0OBEK-
TOB (U3UYECKOH KYJIBTYPHl M CIIOPTa, OOBEKTOB
KYJIBTYPBl U HUCKYCCTBa, 00BEKTOB PEKpealiyd U JI0-
cyra, yiIy4lleHHe U peopraHuzaius Mmect coopa My-
copa, a TaKk)Ke paclIMpeHre TPAaHCIOPTHBIX BO3MOK-
HOCTEH 71 JKUTENCH, HET Mpeaeiia COBEPIICHCTRY,
HOBO€ 3aMeHHT cTtapoe. MHbpacTpykTypa Oblia u Oy-
JIET OCHOBHOM COCTaBJIAIOLIEH KOMGbOPTHOCTH IPO-
JKMBaHUS HACEIEHHS, PA3BUTHE KOTOPOI OYIET 3aBU-
CETh OT JKWIHIIHO-KOMMYHAJIBHOI'0O KOMILIEKCA, €0
CITy’k0 ¥ MX KBaTH(UIIMPOBAHHOTO MEPCOHAIA.

Jlumepamypa

1. HosBelil BEIE3I U CIIOPTKOMIUIEKC: YTO OXHAaeT Yka-
JIOBCK o HOBOMY I'ennnany.
https://www.newkaliningrad.ru/realty/publications/91914
00-
novyy vyezd i sportkompleks_chto_ozhidaet_chkalovsk

po novomu genplanu.html
2. B UxanoBcke 00ycTposAT HAOEPEKHYIO 34 CUET MEXIYHA-
POJTHOTO (buHaHCHUpoBaHKs
https://kaliningrad.rbc.ru/kaliningrad/28/10/2019/5db6a07
59a79473f6676c73d
3. B UkanoBcke IIIaHHPYIOT OJaroycTpoUTh CKBEp C ca-
monérom NJI-28 (hoto
https://kaliningrad.bezformata.com/listnews/planiruyut-
blagoustroit-skver-s-samolyotom/73870908/
4. VI3 TeXHUYECKOI 30HBI — B TEPPUTOPHIO AJIS OTIBIXA:
B UKaJOBCKE OYHIIAIOT 03€PO
Bectu Kanuuunarpazg
18 smBaps 2021, 06:06 O6 sTom cooOmraer "Pambnep".
Jlanee:
https://news.rambler.ru/ecology/45624982/?utm content=
news media&utm medium=read more&utm source=cop
ylink https://news.rambler.ru/ecoloqy/45624982-iz-
tehnicheskoy-zony-v-territoriyu-dlya-otdyha-v-
chkalovske-ochischayut-
ozero/?ysclid=1g8m1pipvg138117296
5. TenepanbHbIii U1aH ropockoro okpyra «[opon Kamu-
HUHTpam» (B peaKknuu NocTaHoBieHHA lIpaBuTenscTBa
Kanuaunrpagckoit obmactu ot 05.08.2021 Ne 474)
http://sntoctober.ru/files/2022/Genplan%20Kaliningrad.p
df
6. Pabotel 10 00BbEKTY «PEKOHCTPYKIIMS THIPOTEXHUYE-
CKUX COOPYXCHHH W YIyYIICHHE CAHUTAPHO-IKOJOTHYE-
CKOT'O COCTOSTHHA NpHUTOKa peku ['omy0oif ¢ Gmaroycrpoii-
CTBOM pPEKpEalMOHHOW 30HBI B TpaHMIaX yi. bemaHosa -
yi. ['opOyHoBa — yi1. Mupa — yi. JKunenkosa — yi1. 'abaii-
nynuHa — yi. Kanauesa B r. Kanununrpaae»

https://www.roseltorg.ru/procedure/033530000022000042
6?ysclid=1g8m69yljv219472869
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TPEBOBAHUA
K MATEPUAJIAM, IPUHUMAEMBIM JIUISA TYBJIMKAIIUN B HAYYHO-TEXHUYECKOM KYPHAJIE
«TEXHUKO-TEXHOJIOI'HYECKHE ITPOBJIEMBI CEPBUCA»

K ny0ankanuy npuHUMAIOTCA MaTepHalbl HAYIHO-TEXHUYECKOTO COAEPKAHUS 10 AKTYaIbHBIM NpodjieMam
TeXHHKH M TEXHOJOTHH CePBHCA MAIIMH, MPUOOPOB M MHIKEHEPHBIX CHCTEM KUJIHIIHO-KOMMYHAJbHOTO XO3sii-
CTBa, OBITOBOI0 00C/TY:KMBAHUS, AM3alHA, IKOJOTHH, THYHOTO H 00IeCTBEHHOI0 TPAHCIIOPTA, He MPeAHA3HAYEH-
HbIe ISl MyOJIMKAINM B APYTUX U3TaAHUSX.

Marepuainsl, myOIuKyeMble B JKypHaJIE, JODKHBI 001a1aTh HECOMHEHHON HOBH3HOW, OTHOCHTBECSI K BOIPOCY
npoOJIEMHOTO Ha3HAYEHUsI, UMETh MPHUKJIaHOE 3HAYEHUE U TEOPETHIECKOe 000CHOBaHUE U OBITH 0POPMIICHEI 11O COOT-
BETCTBYIOIINM TIpaBuiaM (cM. http://unecon.ru/zhurnal-ttps).

Marepuanbl At MyOJIMKaMK JOJDKHBI COIPOBOXKIATHCS: AJIEKTPOHHOIN BepcHel CTaThH, NMPEACTABICHHON B
dopmare pexakropa Microsoft Word (ormpasiensoit o e-mail).

CraThsl 10/KHA CO/IEPKATH CJIeyIONINe PEKBH3UTHI:

* HHAEKC YHUBEPCAJIbHOH necsITnaHol kinaccudukanuu aureparypsl (Y IK);

* Ha3BaHUE CTaThH Ha PYCCKOM U aHTJIMHCKOM SI3BIKaX;

* (paMIITHIO UM OTYECTBO aBTOPA (AaBTOPOB) MOJHOCTHIO C YKAa3aHUEM JOJDKHOCTH, 3BaHUSA, Tele(OHA U DJIEK-
TPOHHOTO ajpeca;

* [IOJTHOE€ HANMEHOBAHNE OPTraHN3aIMU C yKa3aHHEM ITOYTOBOTO MH/EKCA U ajpeca;

* anHoTaruo u3 10 — 30 c0B Ha PYCCKOM U aHTTIMIICKOM SI3BIKAX;

* 3 — 7 KIIFOYEBBIX CIJIOBA MIIM CIIOBOCOYETAHHS HA PYCCKOM M aHITIMHCKOM SI3bIKaX;

* TeKCT cTaThu (8 — 15 crpanur (14 nT.), HOMepa CTpaHHIl He YKa3bIBAIOTCS) HA PYCCKOM SI3BIKE;

* nuTeparypa (OndmanorpaduuecKue CChIJIKH AIOTCS B KOHIIE TEKCTa B MOPSAKE YIIOMHHAHUS 10 OCHOBHOMY
TEKCTY CTaThH, B TEKCTE B KBaJPAaTHBIX CKOOKaX YKa3bIBaeTCs MOPSIKOBBII HOMep). BHYTpHTEKCTOBBIE, TIOACTPOYHBIE U
3aTeKCTOBbIe OMONMorpadguIeCKue CChUIKHM (CIHCKH JINTEPATYPhI) TODKHBI opopmMiaThes B coorBercTBuu ¢ [OCT P
7.0.5 — 2008 «bubnuorpaduueckas ccpiika. OOiMe TpeOOBaHUS U IIPaBHUiIa COCTABICHH».

Cratbs IpeCcTaBIsAeTCS B 3IEKTPOHHOM BHE (Ha 3JIEKTPOHHOM HOCHTEJIC MM BBICBUIAETCS SIEKTPOHHOH 10Y-
Tol mo azapecy: GregoryL@yandex.ru.

ITpu oopMiIeHHH CTATBU JOJDKHBI COOIONATHCS CIEAYIOINE TpeOOBaHUS.

ITpu Habope Tekcta ncnons3yercs wpudt TimesNewRoman. HHTepBas TekcTa KpaTHbIH, €3 JOTIOIHUTEIBHBIX
MHTEpBAJIOB. JINmIHMe Mpobesl MEeXIy cIoBaMHu He pomyckatoTcs. dopmarnpoBaHue TeKkcTa (BbIpaBHUBAHHUE, OTCTYIIH,
MIEPEHOCHI, UHTEPBAJIBI U JIP.) JOHKHO MPOU3BOAUTHCS aBTOMATHUECKH.

HnarocTpanuu npencTaBisIoTes B rpadudeckux penakropax MSWindows. Bee mutroctpayy conpoBokaa-
I0TCSI TOJIPUCYHOYHBIMH MOANHUCSIMH (HE MTOBTOPSIOMMMHU (Dpa3bl-CChUIKHM HAa PUCYHKHU B TEKCTE), BKIIOYAIOLIMMHU HOMED,
Ha3BaHUE WILTIOCTPAIMU U TIPH HEOOXOANMOCTH — yCIIOBHbIE 0003HAUCHHSI.

PI/IcyHKl/I BBITIOJIHAIOTCA B COOTBECTCTBHUU CO CICAYIOUNIUMHU Tpe6OBaHI/IHMI/I:

* MaclTad u300pakeHus: — Hauboee MeNKUi (TIPH YCIOBHH YUTAEMOCTH);

* OykBeHHBIE M IM(POBBIE 0003HAYECHHS HA PUCYHKaX 110 HAYEPTaHUIO M pa3Mepy JOJDKHBI COOTBETCTBOBATH
0003HAYCHHAM B TEKCTE CTAThH,

* pa3Mep pucyHka — He 6omnee 15x20 cm;

¢ TCKCTOBasA I/IH(bOpMaHI/IH " YCJIOBHBIC O603Ha‘-IeHI/I$I BBIHOCATCA U3 PUCYHKA B TCKCT CTATbU WJIN NMMOJAPUCYHOY-
HbIE MOITNCH.

Wnnroctpanuu (auarpaMMbl, PUCYHKH, TaOJHUIIBI) MOTYT OBITh BKJIFOUCHBI B (hailyl TEKCTa WK OBITh MPEICTaB-
JICHBI OT/ACJBHBIM (haiiom.

Bce rpagmku, anarpaMmel ¥ npoyre BCTpauBacMble OOBEKTHI JOJKHBI CHA0KAThCSl YUCIOBBIMH JaHHBIMHU,

o0ecreynBaOIIMMH ITPHU HEOOXOJUMOCTH UX (TpaKOB, AMATPaMM H TIp.) TOCTOBEPHOE BOCIIPOM3BECHHE.
DopmyJIbl JOIDKHBI OBITH cO31aHbl B penakrope Gopmyn MSEquation. 3ammra Gopmyn oT peaakTHPOBaHHS HE JIOIYyC-
kaercsi. PopMyJIbI ClIeayeT HyMepoBaTh B KPYIJIBIX CKOOKax, Hampumep, (2). Bennunnel, 0003HaYEHHbBIE JTATHHCKUMHA
OyKkBamu, a Takxke MpocTbie (JOPMyJIbl MOTYT ObITh HaOpaHbI KypcuBoM. Bee aTnHckre OyKkBbl B hopMyrnax BBITTOJHS-
I0TCSI KyPCHBOM, TPEYECKHE M PYCCKHE — OOBIYHBIM MIPU(TOM, (PYHKIIMH — HOITY>KUPHBIM OOBIYHBIM.

TepMuHBI U onpeesIeHUs], eIMHUIBI PU3NIECKUX BEIUYHH, YIOTPeOIsieMble B CTaThe, TOJDKHBI COOTBETCTBO-
BaTh JACHCTBYIOIINM HAIIMOHAJIBHBIM MM MEXyHapOIHBIM CTaHIapTaM.

Ha mocneanei ctpanulie pyKOMUCH TOJKHBI OBITh TOMUCH BceX aBTOpoB. CTaThy CTYACHTOB, COUCKATENEH U
aCTMPAHTOB, KPOME TOTO, JIOJDKHBI OBITH MONMCAHBl HAYYHBIM PYKOBOJIUTEIIEM.

PeI[aKHI/ISI HE CTaBUT B U3BECTHOCTH aBTOPOB 00 M3MEHEHUSIX U COKpal€HUAX PYKOIIUCH, UMCIOIINX pEAaKIIU-
OHHBII XapaKTep ¥ He 3aTParuBarolIUX MPUHIIMIHAIBHBIX BOIIPOCOB.

Hrorosoe peuenue 06 0100peHNN WK OTKJIOHEHUH TPEICTABJIEHHOI0 B PeJaKIHI0 MaTepuaa NPUHH-
MaeTcsl peJaKIHOHHBIM COBETOM H SIBJISIETCS OKOHYATENbHbBIM.
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KypHnau 3apeructpupoBaH
B ®esnepanbHOi ciyxbe 1o HaZ30py B cdepe cBA3U, MHGOPMALMOHHBIX TEXHOJIOTUI U Macco-
BbIX KOMMYHMKaIUH.
CBUAETENBCTBO O perucTpalyy cpeicTBa MaccoBor MHGopMaluu -
[TU Ne TY 78-01571 ot 12 mas1 2014 r.

KypHas BxoauT B PocCUMCKHUIM MHAEKC HAYYHOTO IIUTUPOBAHUS
http://elibrary.ru/title_about.asp?id=28520.

’KypHas BK/IIOYEH B llepeyeHb peljeH3UPYEMbIX HayYHbIX U3/JaHUM, B KOTOPBIX JIOXKHbI
OBITH ONYOJMKOBAHbI OCHOBHbIE HAY4YHbIE Pe3yJIbTaThl AUCCEPTAIUN HA COMCKaHUE YYeHOU
CTeNeHU KaHUJaTa HayK, Ha COMCKaHHe yYeHOU CTelleH! JJOKTopa HayK
10 C/IeYIOLUM HayYHbIM CIEIMaJbHOCTSIM U COOTBETCTBYIOLUM UM OTpPACJISIM HayKH,
110 KOTOPBIM NMPHUCYKAAITCS YyUeHble CTENIeHHU:

2.9.5. 3kcnyaTalys aBTOMOOUIBHOTO TPAaHCIIOPTA (TeEXHUYECKHUEe HAaVKU);

5.2.3. PervoHasibHas ¥ oTpac/jaeBas 3KOHOMHKA (3KOHOMHUYECKHE HAYKH );

5.2.6. MeHe[P>KMEHT (3KOHOMHUYECKHE HAyKH ).

JJIeKTpOHHAas Bepcus KypHaJia pacroJioKeHa 1o ajpecy:
http://unecon.ru/zhurnal-ttps
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