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Pedepar. M3yuenne cTpyKTypsl H 3aKOHOMEPHOCTEH (DyHKIIMOHUPOBAHUS PETHOHAIBHBIX CHCTEM
ra3ocHa0)KeHUSI HEOOXOANMO JUISl PEIICHUS psijia SKCINTyaTallMOHHBIX 331a4, OCHOBHBIMH U3 KOTO-
PBIX SIBISIIOTCSI: COCTABJICHUE 3asBOK INIAHUPYEMOTO 00beMa MOCTABOK ra3a; pa3paboTKa MPOEKTOB
Pa3BUTHS M PEKOHCTPYKLMU CHUCTEM I'a30CHA0XEHHSA M XpaHEHHUs rasa; GOopMHpOBaHHE JEHCTBY-
I0MUX TapudoB HA ra3 Ui pa3IMYHBIX TPYIMI noTpeduTeneil. PernonansHas cucremMa ra3ocHad-
KEHHs PACCMOTpPEHa C TMO3MIMH CHCTEMHOTO aHallM3a U TpeJCTaBlIeHa KaK CIIOXHas JUHAMU-
YyecKkas CHCTE€Ma, COCTOSIIAs W3 HECKOJIBKHUX IojcucTeM. MccimenoBansl OamaHcoBast CTPYKTypa
NoTpeOIeHNs Ta3a B PErHOHE 3a JASCATHIIETHHN IepHo]] 1 3aKOHOMEPHOCTH CYTOYHOTO IOTpedie-
HUS Ta3a B PETHOHE B 3aBUCHMOCTH OT CPEIHECYTOYHOM TeMIlepaTypbl Hapy>KHOTO BO3IyXa 3a
IBYXJIETHUH HEepHOJ. YCTaHOBJIEHO, YTO HAMOOJIBLIYIO JOJIO B CyMMapHOM HOTPEOJICHHH Ta3a
COCTaBIISIIOT SHEPTeTHYECKHH KOMIUIEKC, TPOMBILIUIEHHOCTh M CENIbCKOE X03sicTBO. PaccunTans
3Ha4YeHUS KO3(P(UIHMEHTOB KOPPEISLMN MEXy TeMIepaTypoi HapyKHOTO BO31yXa M PacxoJoM
rasa o »JeMEeHTaM 0alaHCOBOW CTPYKTYpHI. [l CyTOUHBIX 3HaYEHHH pacxofa raza Ha HyXIbI
HACEJIEHUS U KUIMIIHO-KOMMYHAIBHOTO XO035CTBa OTMEYACTCS CaMblii BHICOKHH KO3(duumeHT
KOppEJSIIUU MEXIy HcciienyeMbIMu npu3HakamMu R = (—0,98—(—0,96)). Ananu3 moneil cooTBer-
CTBHS CyTOYHOTO TIOTPEOJIEHHs Ta3a B PETHOHE CPEHECYTOYHOM TeMIlepaType Ha TOJJOBOM HHTEp-
BaJIe BPEMEHH MO3BOJIMII BEIIEIHTE JIBE XapaKTepHBIe 00IacTH: 001acTh pabOTHI CHCTEMBI OTOILICHHS
1 00JIaCTh TIOJOXKUTETBHBIX TEMIIEpaTyp (CHCTEMa OTOIUICHHS OTKIIoUeHa). [l ka0l u3 obnacreit
orpezieNieHbl 3aBUCHMOCTH CyTOYHOTO PAcXojia rasa OT TEMIEPATyphl U BIMSHUE H3MEHEHNUs TeMIlepa-
Typbl Ha MI3MEHEHHE MOTpeOIeHNs Ta3a. Y CTaHOBJIEHO, 4To quanasoH temmneparyp ot 0 1o 10 °C coot-
BETCTBYET 30HE HEOINPEAENCHHOTO COCTOSHHS PETHOHAIBHOM CHCTEMBI Ia30CHAOMKEHUS, TaK Kak
B ATOH 30HE MEPEKPHIBAIOTCS ABE 007acTH: 00IacTh PabOTHl CUCTEMBI OTOIICHUS M 00JIACTh MO-
JIO)KUTENNBHBIX TeMIIepaTyp.
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Regional Gas Supply System Considered from the Standpoint
of System Analysis and Regularities of its Functioning

D. R. Moroz", N. V. Hruntovich”
VState Enterprise “Research Institute “Belgiprotopgaz” (Minsk, Republic of Belarus)

Abstract. Investigation of the structure and the functional patterns of the regional gas supply sys-
tems is necessary for addressing a number of operational tasks, the main ones being the following:
preparing requisitions for the planned volume of gas deliveries, project design for development
and reconstruction of gas supply systems and gas storage facilities, developing of functional gas
tariffs for different groups of customers. The regional gas supply system is considered from
the standpoint of system analysis and presented as a complex dynamic system consisting of several
subsystems. The balance structure of gas consumption in the region for the ten-year period and
the patterns of daily gas consumption in the region depending on the average daily outdoor tem-
perature for the two-year period have been studied. It is discovered that the power economy, indus-
try and agriculture account for the largest share in the total gas consumption. The values of corre-
lation coefficients between the outdoor air temperature and gas flow rate according to the elements
of the balance structure are calculated. For the daily values of gas consumption for the needs of
the population and housing-and-communal services, the highest correlation coefficient between
the studied characteristics R is noted = (—0,98—(—0,96)). Analysis of the matching fields of daily
gas consumption in the region to the daily average temperature over a given one-year timeframe
made it possible to identified two key areas, viz.: the area of operation of the heating system and
the area of positive temperatures (the cheating system is off). For each of the areas, the depen-
dences of the daily gas flow rate on the temperature and the effect of temperature changes on
the gas consumption alteration were determined. It was found out that the temperature range from
0 to 10 °C corresponds to the zone of uncertain state of the regional gas supply system, since
two areas overlap in this zone, viz.: the area of operation of the heating system and the area
of positive temperatures.

Keywords: balance structure of gas supply system, gas supply modes, field of daily gas consump-
tion depending on temperature, heating system functioning area, positive temperature area, zone
of an uncertain state

For citation: Moroz D. R., Hruntovich N. V. (2018) Regional Gas Supply System Considered
from the Standpoint of System Analysis and Regularities of its Functioning. Energetika. Proc. CIS
Higher Educ. Inst. and Power Eng. Assoc. 61 (4) 359-371. https://doi.org/10.21122/1029-7448-
2018-61-4-359-371 (in Russian)

BBenenne

CTpyKTypa TOIUIMBHO-3HEPreTHYecKoro Komiuiekca PecmyOnmku benapych
MIPEICTaBIICHa CHCTEMaMH Ta30CHAOKeHUs, cHaOXeHus HePThi0 W HedTenpo-
OYKTaMH, CHCTEMOH IMPOM3BOJACTBA 3JEKTPUUECKOW, TETJIOBOM DHEPTMU W HX
TPAHCHIOPTUPOBKOW KOHEUHBIM IOTpeOHTENsIM. PernoHaibHBIE CHCTEMBI Ia30-
cuabxkenus (PCI'C), Bxomsmue B Ta30CHA0XKAIONUH KOMIUIEKC CTpPaHBI, SBIIS-
IOTCSl CIIOKHBIMH TEXHOJIOTHYECKUMH CHUCTEMaMH, O00ECTICYMBAIOIIMMHU YCTOM-
ynBoe (YHKIIMOHUPOBAHHME BCEX OTpaciiell xo3siicTBoBaHUsA. Bompocam ¢yHK-
nuonrpoBanuss u pazButua PCI'C mocBsimIeHbI COBpeMEHHBIE ITyOIHKAIIH
poccuiickux U 3apyOeKHBIX y4eHbIX [1—7]. MoTHBaumei Kk M3y4eHUIO CTPYKTY-
psI 1 3akoHOMepHocTel (GyHKimonnpoBanusi PCI'C u cuctemMbl ra3ocHaOXeHHS
peCIyOIIMKH B TIEJIOM SIBIISTIOTCSA Takue 3a7adu, Kak [7, 8]: cocTaBieHHe 3asiBOK
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IUTAaHUPYEMOT0 00beMa TIOCTaBOK rasa; pa3padoTka MPOEKTOB pPa3BUTHS U pe-
KOHCTPYKITUM CHCTEM Ta30CHAOKEHUS M XpaHEeHWs rasza; GopMUpOBaHHE EH-
CTBYIOIIMX Tapu(OB Ha Ta3 AJs Pa3IMyHBIX TPYI MOTpeOUTeNeil mpu yuere
peHTa0ENBHOCTH WX TTPON3BOACTB.

CucreMHBIN OAX0/ B JHepreTHKe

Hcnonb3oBaHre CHCTEMHOTO MOAXO/a TIPUMEHUTENBHO K SHEPTeTHKE OBLIO 3a-
JokeHo B 60-e¢ TT. mpomuroro croneTwsi akageMukoMm JI. A. MeneHTheBBIM [9]
U Pa3BUTO B TpyJax €ro y4eHUKoB U nocnenosatenei [1-3]. CuctemHbIi Moaxof,
WM KOMITJIEKCHOCTh WCCIIEZIOBaHWH, TPEAIoNaraeT BCECTOPOHHEE paccMOTpe-
HUE H3yYyaeMOil CHUCTEMBI C YUYETOM €€ BHEUIHMX W BHYTPEHHHUX CBS3eH, BCeX
BO3MOJKHBIX IIeJIell, KpUTEPHEB YIPaBICHUS, Pa3sHOOOPA3HBIX OTPAHWYCHHUH U
MOCIEACTBUN OT IPUHUMAEMBIX pemeHuit [9].

CornacHo kiaccudukanuu A. JI. MeneHTbeBa, IJIaBHBIC CHCTEMBI HEpIe-
TUKHU (B TOM YHUCIIE CHCTEMa ra3oCHaOXeHHUs) MPHHAMICKAT K OONBIINM YeJo-
BEKO-MAIlIMHHBIM CHCTEMaM 0co00ro Kiacca, 00JIaJalonIiM TaKUMH MPHU3HAKA-
MU, Kak [9]:

1) TecHast B3aMMO3aBHCUMOCTD Pa3BUTHUSI BCEH COBOKYITHOCTH CHCTEM JHeEp-
TeTHKH,

2) MaTepualbHOCTh CBSA3EH OCHOBHBIX 3JIEMEHTOB CHCTEM (Il CHCTEMBI Tra-
30CHa0KEHUS — OTO TPyOOTIPOBOIHAS CBA3D);

3) HempephIBHOCTb, @ YacTO M HEPa3pbIBHOCTH MPOLECCOB MPOHM3BOICTBA,
TPAHCTIOPTUPOBKH U IOTPEOICHUS PECYPCOB;

4) COXHOCTH LeJICHAIIPAaBICHHOTO PaBHOBECHOTO JIBIKEHHS CHCTEM, OTIpe-
JIeISIEMOTO HE TOJIBKO B3aMMOCBSI3bIO TIPOIIECCOB, HO M TPEOOBAaHUSIMHU HAJEK-
HOTO (PYHKIIMOHUPOBAHUS U PA3BHUTHSL.

CMBICH ¥ coliepyKaHe CHCTEMHOTO TOJIX0/a, MpesioxenHoro JI. A. MeneHTs-
€BbIM, KOHKPETH3UPYETCS IIyTeM BBIJIICICHUS TaKUX YETHIPEX KOMIIOHEHT,
Kak [9]:

— U3YYEHHUE U YUeT BHELIHHUX CBA3EH paccMaTpUBAEMON CUCTEMBI,

— HMepapXuUecKoe MpeACTaBICHHE O BHYTPEHHEW CTPYKTYpE CIOXKHBIX 00b-
EKTOB U Ipolieccax yIpaBICHUS HMU;

— y4eT HEONpeAe]ICHHOCTEH, OOYCIOBICHHBIX HEMOIHOTOW HCXOAHON HWH-
(hopMaIrui, MHOTOKPUTEPHATIHHOCTBIO M IPYTHUMHA (haKTOPaMHU;

— IpUMEHEHUE MaTeMaTHUYeCKUX MeTo10B 1 OBM.

CucremMHbBIE HCCIEIOBaHMS B DHEPTETUKE MOTYT OBITh MPEICTABICHBI TPEMS
00JBIIMMU 00IACTAMHU, KaXKash U3 KOTOPBHIX BKIIFOUACT 1O HECKOJIBKY HAIpPaB-
nennii [9]. IlepBas 0671aCTh — 3TO TEOPETHUECKHE OCHOBBI CHCTEMHBIX HCCIIC-
JIOBaHUI B JHepreTuke. | aBHbIC HamNpaBliCHHS HCCIECAOBAaHMN B JaHHOW 00-
JIACTH: 3aKOHOMEPHOCTH M TEHICHIINU Pa3BUTHA CHCTEM DSHEPTETHKH; CBOWCTBA
OOJIBIIMX CHCTEM SHEPTETHKH; COBEPIICHCTBOBAHHE METOAOB CHCTEMHOTO aHa-
nu3a; mpoOIeMbl WHGOPMAINH ¥ aBTOMaTU3WPOBAHHBIE CHCTEMBI YITPABIICHUS.
Bropas o6macTh 00beIUHACT HAMIPABIICHUS HAYYHBIX HCCIICIOBAHMIA, CBSI3aHHEIC
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C YIIpaBJICHHEM Pa3BUTHEM U (YHKIIMOHUPOBAHHEM CHCTEM DHEPTeTHKHU. T peThs
00J1aCTh — 3TO KOMITIEKCHBIE TIPOOJIeMbl dHEpreTuku. OUeBHUIHO, YTO TIepBast
o0nacTh mpu3BaHa 00eCIeYnTh Hay4HYI0 0a3y U pa3paboTKy OOIIMX MPUHIIUIIOB
1 METOJIOB JUISI ApYTHX HampaBieHuid. Hemb3s ynpaBiarh cucteMon 6e3 3HaHUi
00IIKX 3aKOHOMEPHOCTEH e¢ HYHKIMOHUPOBAHHUS.

Cremyer cpa3y BBIICTUTH JBa HanmbOoJiee BaKHBIX CBOWMCTBA cUCTEMH [1, 2].
OnHO M3 HUX XapaKTepHU3YyeT KauecTBO CHCTEMbI KaK OOBEKTa MCCIICAOBAHUS —
3TO AMEPHKEHTHOCTh, & BTOPOE — MHEPIIMOHHOCTD CUCTEMBI (OJMH W3 MPHUHIIU-
MIOB Pa3BUTHUS). DMEPHKEHTHOCTD — OJIHA U3 POPM MPOSIBICHUS TUATCKTHYECKO-
ro 3aKOHa Tepexo/ia KOJTMUYCCTBEHHBIX H3MEHEHUHN B KadecTBEHHBIEC [6]. O TOM,
4YTO OOBEIMHEHUE DIIEMEHTOB CO3Ja€T HOBOE KayeCTBO, UYEIIOBEUECTBO 3HAIIO
JIAaBHO, eIlle cO BpeMeH Apwucrorens. YeM mpoine cucTtema, 4YeM M3 MEHBIIEeTO
YHcTia IEMEHTOB U CBSI3€il OHa COCTOUT, TEM MEHBIIE MPOSBISAET OHA CUCTEM-
HO€ KaueCTBO; W YEM CIIOKHEE CHCTEeMa, TeM 0oJee HEMOXOXHM SBIISIETCS ee
cUCTEeMHBIN 3()(EeKT 0 CPaBHEHUIO CO CBOMCTBAMHU Kakaoro snementa. [Ipun-
[IUT UHEPIIUU CUCTEMBI — CIIOCOOHOCTh CHCTEMBI H3MEHATH CBOM MOTEHITHAI Ye-
pe3 HEKOTOpOE BpeMs TI0Cie Hadana BO3/ICHCTBUS HAa HEE CO CTOPOHBI BHYTpPEH-
HEH WM BHEIIHEH cpelipl, a 3aBeplIeHNe N3MEHEHUH B cUCcTeMe OyAeT MPOHCXO-
IUTh TaKXKe dYepe3 Kakoe-TO BpeMs Ioclieé OKOH4YaHUs Bo3aeicTBusa. OUeHb
Ba)KHO 3HATh (PAKTOPBI, BIHSIONINE HA MHEPIIUOHHOCTh CUCTEMBI.

PernonajbHasi cucTeMa ra3oCHA0KeHUS
C MO3MIMHA CHCTEMHOI0 aHAIHN3Aa

["a30BBIi KOMITIEKC CTPAHBI — CIOXKHAS TEXHHYECKAsi CHCTEMA, COCTOSIIIAs U3
cucteM OoJiee HU3KOTO YpPOBHS, 00€CNeUnBarOmUX €ro GyHKIHOHUPOBAHUE Ha
Pa3IMYHBIX YPOBHSX BCETO TEXHOJIOIMYECKOTO MpoIiecca razocHadkeHus (puc. 1).
CucremMa MarucTpajgbHBIX Ta30MPOBOJIOB B OOIIIEM BHIC MOXKET OBITH TPEICTaB-
JIeHa MOJCHCTEMaMU: TOJOBHBIE COOPYKEHHS, KOMIIPECCOPHBIE CTaHIIWU; Ta30-
pactpenenutenbabie crannuu (I'PC), momzemMHaple XpaHWIHIA Ta3a, JTHHCHHbBIC
coopykenus. Kaxnas u3 HoAcucTeM UMEET CBOM KOHEUHBIE AIIEMEHTBI, KOJIN4e-
CTBO KOTOPBIX MOXKET H3MEPATHCS JecsaTkamu Toicsd. Emne Oonee cIoXHBIMH 11O
KOJINUECTBY KOHEYHBIX 3JIEMEHTOB SBIISIOTCS PETMOHAIBHBIE Ta30paclpeelin-
TEJbHBIE CUCTEMBI, COCTOAIINE U3 TPEX OCHOBHBIX MOJICHUCTEM: JIMHEHHON YacTH
(razoBasi ceTh); MOACUCTEMBI paclpeleNicHus U PeryIUpOBaHUs; MOACUCTEMEI
xpaneHus rasza (puc. 1). [Ipuuem cpasy ciemyer OTMETHTH MHOTOYPOBHEBOCTH
PETUOHANBHONW CHUCTEMBI, ONPEACISIOMIEHCS BXOIIIIMME B HEe Ta30IpOBOAaMHU
BBICOKOT'O, CPEHET0 U HU3KOTO JABJICHHUS, O0IIast MPOTSKEHHOCTh KOTOPBIX IS
paccmaTpuBaeMol permoHanbHOM cucteMbl gocturaer 8980 km. Iloacucrema
pacrpeneneHus U perynpoBaHus 00BEANHSIET Ta30pETyIATOPHBIE MyHKTHI, ra-
30peryIATOPHBIE YCTaHOBKH, IIKa(QHBIE Ta30peryIsTOPHBIE MYHKTHI, TOMOBBIE
perynsitopel. KonauuecTBeHHbIE MOKa3aTeNd CTPYKTYPHBIX SJIEMEHTOB KaKIOU
U3 TOJICHCTEM, BXOIANINX B CTPYKTYPY PETMOHAIBHOW CHUCTEMBI Ta30cHabxke-
HUSI, IPEACTaBICHBI Ha pHC. 1.
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Puc. 1. Tloncucremsl, GopMHUPYIOIIHE PETHOHAIBHYIO CUCTEMY I'a30CHA0KEHUS

Fig. 1. Sub-systems forming a regional gas supply system

Ananu3 mo00H cHCTEeMBbI MOXET OBITh MMPOBEJCH Ha OCHOBE €€ MOP(OJIOTH-
4eCKOro, HHPOPMAITHOHHOTO U ()YHKIIMOHAIEHOT'O OITUCAHUH.

Mopdonorniyeckoe ONMUCAHUE OTPAKAET CTPYKTYPY, OCHOBHBIC DIICMEHTHI
U CBSI3U CHUCTEMBI U ABJsieTCs 0a30i IJIsl MPOBEIEHHS MOCIEAYIOMETO (PYHKIIHO-
HanpHOTO ommcaHus (aHanmm3a). CTpyKTypa, KaKk MaTepHalbHOE CTPOCHUE pe-
QIBHBIX MEPAPXUUECKUX CHCTEM, 3aBHCUT OT YPOBHS U aCIIEKTa HCCIICIOBAHUS
cuctembl. JI. A. MeleHTbEBBIM MPEIUIOKEHO YCIOBHO PA3NUYaTh TPU ACTCKTa
CTPYKTYp: IPOU3BOICTBEHHYIO, 0aJaHCOBYIO M CUCTEMHYIO [9].

[Ipou3BojCcTBEHHAs] CTPYKTypa HM3ydaeT BHYTPEHHHE W BHEIIHHE CBS3H B
SHEpreTHKe, OaJaHcoBas — paclpeaeeHre MOTEHIHNAIbHON SHEPTHUH, 3aKITI0YEH-
HOW B TIOJBEJICHHBIX JHEPreTUYECKUX pecypcax IO BHAAM JHEPrONpPOH3BO-
ISIIUX ¥ DHEPromnoTpeONIoNINX YCTAHOBOK HMJIM IO OTpaciisiM XO3SHCTBOBA-
Hus. CHCTeMHasi CTPYKTypa H3y4aeT OJHEPreTHKY KaK HepapXuio OOJbIINX
CHCTEM.

[MpuMeHHTENBEHO K 3aj]aue PEerHOHAJbHOTO MPOTHO3UPOBAHUS PAacXoja rasa
HEO0XOIMMO paccMaTpUBaTh 0AIAHCOBYIO CTPYKTYPY, KOTOpasi O3BOJISET Mpel-
CTaBUTh pacHpeieieHue ra3a Mo KOHEUHBbIM mHoTpebutensm. [msa wuccnemye-
MOW CHCTEMbI PETMOHAIBLHOTO Ta30CHA0KEHUs] OajaHCOBas CTPYKTYpa MOMKET
OBITh TMPEICTABICHA CIEAYIOIIUME CTPYKTYPHBIMU 3JIEMEHTAMU. JHEPTeTHKOM,
MPOMBIIICHHOCTBIO M CEJIBCKHM XO3SIHCTBOM, KHJIMITHO-KOMMYHAIILHBIM XO-
ssiictBoM (JKKX), HaceneHneM, cOOCTBEHHBIMU HYXXJaMH, TOTepsiMH (pHC. 2).
Koneunoe ucnons3oBanne Heprud (TIPUPOTHOTO Ta3a) — 3TO MPOIYKIIUS OTpac-
JIel X03HCTBOBaHMSA U OKa3aHHE YCIyT HACEICHUIO.
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IMoTpebaenue ra3a no peruoHy

CoOCTBEHHBIE
HYKJIBI

OHepreTHka TpombiuueHHoCTS, KKX Hacenenne

CCIIBCKOC XOZS{ﬁCTBO,
npoyHe notpeduTent (6e3

[ToTepu

BEJIOMCTBEHHOIO llOLlLlldHeHl/lﬂ)

Ipoayxkuus orpacieii Xo3s1iicTBOBaHHS PErHOHA M OKA3aHHE YCJIYT HACEICHHIO

Puc. 2. YxpynneHnHas 6anaHcoBasi CTPYKTypa PerHOHAIBHOTO ITOTPEOIeHHS ra3a

Fig. 2. Aggregative balance structure of regional gas consumption

Cremyer oOpaTuTh BHUMAaHHUE, YTO IMOTPeOICHUE Ta3a DHEPreTHKOH — 3TO
JIUIIb TIPOMEXYTOYHAS CTYTICHb JIJISl TIPOM3BOJICTBA M PacIpeielcHHs mpeoopa-
30BaHHBIX BHJIOB SHEPruM (Map u ropsyas BOjAa, JIEKTPOIHEPTHs) IS YSThIPEX
CTPYKTYPHBIX 3JICMEHTOB — MPOMBIIUICHHOCTH U CEIILCKOro xo3siictBa, KKX,
HaceJIeHHs, COOCTBEHHBIX HYX/I.

Hns omucanus PCI'C copmupoBana mHpopmariionHas 0a3za JaHHBIX, CO-
JieprKalias CBEJCHHS MOKa3aTeJIeld PeKUMOB T0JIa4H Ta3a; CyTOYHbIE, MECSIYHbIC,
KBapTaJbHbIC, TOJIOBbIC O0BEMBI MOCTABKH T'a3a MO PErHOHAIBLHBIM JJIEMEHTAM
cTpyKTypsl 3a 2010-2015 1T. 1 cBeleHUs O TeMIepaType HapyKHOTO BO3IyXa.
Omaako TpeOYIOTCS TOMCK W O0OCHOBAHHE AOIOJHHUTEIHLHBIX (PAKTOPOB, KOTO-
pBIe TTO3BOJIAT Y9€CTh WHAWBHIyaTbHBIE OCOOCHHOCTH TOTPEOICHUS ra3a Kax-
JIbIM CTPYKTYPHBIM DJJIEMEHTOM €ro OajlaHCOBOW CTPYKTyphl. Bec kaxo-
ro CTPYKTYpHOTO 3J€MEHTa B o0IIeM oO0beMe MOTPEeOJICHUs Ta3a 10 PErHoHY
3a 2006-2015 rr. nokazan Ha puc. 3 [10]. Kak BumHO M3 puc. 3, HanOOJIbIIHIA
BEC B CTPYKType MOTpebleHns Ta3a 3aHUMaeT 3HepreTuka: ot 47 mo 64 % ot
o01miero moTpebiIeHns Ta3a 3a pa3IudHble ToAbl. [IpudeM ycToiiunBoe CHIKEHHE
Beca dHepreTuku HaumHaetcs ¢ 2010 1., 9To 00yCIIOBIEHO, CKOpPEe BCETO, BBO-
JIOM Ha MPEIIPUATUAX COOCTBEHHBIX TCHEPHUPYIOIIUX MOIIHOCTEH. BTOpBIM 110
3HAYUMOCTHU CTPYKTYPHBIM BJIEMEHTOM SIBISIOTCS] IPOMBITINIEHHOCTh U CEIILCKOES
X03s51icTBO. J{0MI TaHHOTO CTPYKTYPHOTO 3JIEMEHTa B OOIIEM ToJJOBOM 00Beme
notpebmsiemoro raza — ot 20 mo 32 %. Uto xacaercs Takux CTPYKTYpHBIX dJe-
MeHTOB, Kak JKKX u HaceneHue, To HaMe4YaeTcs TEHACHINS K He3HAYUTENbHOMY
pOCTYy WX JIOJIM B PETMOHATBHOW CTPYKTYpe IMOTPEOJICHUS Ta3a H3-3a BBOJA
JKWIIbSI U Ta3uuKaIym, ux A0 nocruraet 7 % (Hacenenue) u 14 % (KKX).

WHTEpec mpencTaBiseT Takke aHaJ i3 JUHAMUKHA JOJIH TPOMBIIIIEHHOTO T10-
TpeOJeHus Ta3a B 3aBUCHMOCTH OT CyMMapHOTO 3Ha4eHUsI B TeueHne roa (puc. 4).
Hauwnnas ¢ 2012 r. B metHuit nepruon (Maif — OKTIOph) HAOMIOMAETCS POCT AOTH
MPOMBIIIICHHOCTH B 0011IeM 00beme notpedenus — ¢ 20 1o 50 % (2013-2015 rr.).
DTO0 MOXKET ObITh O0YCIIOBICHO MOSBICHHEM B PETHOHE KPYITHOTO MOTPEOUTEINS
rasa c TEXHOJIOTHYECKUMH HYK/IaMH.
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Puc. 3. luHamMuKa perMoHaIbHON CTPYKTYphI pacxoza rasza 3a 2006-2015 rr.:

B — sHeprerTuka;

— IIPOMBILIICHHOCTb U CEJIBCKOE XO35HCTBO; - — HACENICHUE;
— KX, cobcTBeHHBIE HY/IbI, HOTEPH

Fig. 3. Dynamics of regional structure of gas consumption for 2006-2015:

B — power engineering;

;ggé%s

Tons np oMelIIIeHHOCTH B o61mem obteme
notpelnennd rase, %
]

—industry and agriculture;

— population;

—housing-and-communal services, own needs, losses

S
g
o

“>

Puc. 4. [lunamuka 10JI1 IPOMBIIIJICHHOTO TIOTPEOIeHHS ra3a
0T cyMMapHoOro 3HadeHus 3a 2009-2015 rr.

Fig. 4. Dynamics of the share of industrial gas consumption
in the total value for 2009-2015
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O4eBHTHO, YTO OCHOBHOU (PaKTOp, BIUSIONINI Ha MOTPEOJICHUE Ta3a B PErH-
OHE, — 3TO B MIEPBYIO OYEPEs TEMIIEPATypa HAPYKHOTO BO3TyXa.
[Napupie 3HadeHus ko3(pduIMEeHTa KOPPEISAIMH MEXAYy TEeMIICPaTypoit
Hapy>KHOTO BO3[yXa M PacXoAOM rasza Mo 3JIeMeHTaM 0aJaHCOBOH CTPYKTYpHI
npencrarieHsl B Tatu. 1. Kak BugHO w3 Tabn. 1, mo pacxomy rasza Ha HYKIbI
Hacenennss u JKKX ycraHoBieH caMblii BBICOKHH KOA(QHUIMEHT KOPPEISAIHH
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MEXIy HCCIeayeMbIMU Tpu3HakaMu (R, = —0,98; R .« = —0,96), oTpumarens-
HO€ 3HAYCHUE KOTOPOTO YKA3bIBACT, YTO C POCTOM TEMIIEPATyphl HAPYKHOTO
BO3/lyXa MOTpeOJICHHE ra3a CHIKAaeTCsl, ¥ Hao0opoT. [1oJIHOCTBIO OTCYTCTBYET
CBSI3b MEXKJIy IMOTEPSMU U TEMIIEpaTypod Hapy»)HOro Bo3ayxa. Eciau mocmot-
peTh Ha CyMMapHOe TMOTpeOJIeHre Ta3a Mo PErHoHY, TO CBSI3b C TeMIepaTypoit
JIOCTATOYHO BBICOKas. Temreparypa HapyKHOTO BO3yXa SBIsieTcss o0mmM (ak-
TOPOM, KOTOPBIH TOJKEH BKJIFOYATHCS B MOJIE/b /IS IIPOTHO3UPOBAHUS pacxoa
rasa Ha IepCICKTHBY.

Tabauya 1
KoadduireHt koppessiun R MeXIy pacxoJoM rasa 3a Mecsitl Wy
U TEeMIIepaTypoil Hapy>KHOTo Bo3ayxa T’
TI0 JIeMEHTaM 0alaHCOBOM CTPYKTYpBI
0
:
ITepuon, ron = o =
] QS) S = E
SEE| & - 583
(ST = o} Q — = = 5 =
SO = o Q 2 3 =2 Q
= a 5 55 & < S 2%
255 2 s | 85| B 2 | 28%
OBE| & = k3 = = == %
2009-2015 0,85 —0,60 —0,98 0,85 0,17 —0,96 0,85
2014 -0,97 -0,97 -0,99 -0,93 0,37 0,96 0,90
2015 -0,97 -0,98 0,98 -0,91 0,58 -0,98 0,86

Eme ectb ogWH BaXHBI MOMEHT: B 3aBHCHMOCTH OT BPEMEHHU YIIPEKIIe-
HUSI TPOTHO3a MOJICNTb MOXET TpaHcHOPMHUPOBATHCS OT TPOCTEHIIETO BHIA,
HaIpUMep JINHEHHOTO TpeH/a (A1 KpaTKOCPOYHOTO MMPOTHO3UPOBAHUS — OT OJI-
HOTO Mecslia JI0 Toja), 10 MHOTO(aKTOPHBIX MOAETeH, YYHUTHIBAIOMINX Kak
BHYTPEHHHE, TaK W BHEUIHUE (HaKTOPHI (CPEAHE- U JIOJITOCPOYHBIC MPOTHO3HI).
B cootBercTBUM ¢ NpUHATON KIACCHU(UKAIMCH ONEpaTHUBHBIA IPOTHO3 UMEET
MIEPUOJ YIPEKACHUS 10 OTHOTO MECAIa, KPAaTKOCPOUHEIH — OT OJHOTO Mecsia
JI0 TOJla, CPEAHECPOUHBI — OT Tofia JO MSATH JIET, JOJATOCPOYHBIA — OT MSATH
o 15-20 mer, manbHECPOUHEIH — Oosee dToro mepuoaa. sk KpaTKOCPOYHOIO
MIPOTHO3MPOBAHMUS PAcXo/ia ra3a yIpoUIeHHEe BHIa MOJIEIH CTAHOBUTCS BO3MOXK-
HEIM 0J1arojapsi TaKOMY CBOMCTBY CUCTEMEI, KaK HHEPIHOHHOCTE [6].

PaccMoTpuM 3aKOHOMEPHOCTH CYTOYHOTO (hOPMUPOBaHUS TIOTPEOICHUS Ta3a
B PETMOHE B 3aBHCUMOCTHU OT CPEIHECYTOYHOW TeMIEPaTyphl HAPYKHOTO BO3IyXa
32 2014-2015 1.

[Tosre cOOTBETCTBHSA CyTOYHOTO TOTPEOJICHNUS Ta3a B PETHOHE CPEIHECYTOU-
HOH TeMIiepaType Ha TOIOBOM WHTepBaie BpeMeHu 3a 2014 u 2015 rr. npen-
CTaBJICHO Ha puc. 5. CrexyeT 00paTUTh BHUMAaHUE HAa YETKOE PACCIIOCHHE TOUCK
MOJIsl CyTOYHOT'O pacxo/ia ra3a Ha ase oonactu u B 2014, u B 2015 rr. [8].

[lepBas oOnacTtp BKIIOYAaeT cyTouyHoe moTpebieHne raza ot 5000
10 14300 tbic. M® (2014 r.) mwmm ot 5000 mo 12000 teic. M° (2015 r.) u xa-
pakTepu3yeTcsl IMana30HOM CPETHECYTOYHOH TeMIlepaTyphl HapYKHOTO BO3MY-
xa ot wmoc 13,0 mo munyc 17,7 °C (2014 1.) wm ot mwroc 13 mo munayc 15 °C
(2015 r.). D10 OOJIAaCTH PabOTHI cUCTEMBI OTOILIEHUS. BTopas 06iacTh BKItOUa-
eT cyrodnoe motpebienne rasa g0 5000 ThIC. M° M XapaKTEpH3YeTCs MOJIO-
JKUTEIILHBIM JTUANIA30HOM CPEIHECYTOYHOW TEMIIEPaTyphl HAPYKHOTO BO3JY-
xa (ot 5 mo 27 °C). HazoBeM ee 00:1aCThIO MTOMOKUTENBHBIX TEMIIEPATYDP.



D. R. Moroz, N. V. Hruntovich
Regional Gas Supply System Considered from the Standpoint of System Analysis... 367

a

1 Cyrounoe norpe6nenue rasa
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Puc. 5. TIone cOOTBETCTBUS CYTOYHOTO HOTPEOIICHHS Ta3a B PETHOHE CPEAHECYTOYHON
TeMIepaType Ha FoZoBOM HHTepBasie BpeMenu 3a 2014 r. (a) u 2015 . (b):
I — o6nacth paboThl cucTeMbl oToruteHus; 11 — 061acTh MONOKUTEIBHBIX TEMIIEPATYP
(cucTema OTOIUICHHS OTKIIIOUCHA)

Fig. 5. The field of correspondence of daily gas consumption in the region
to the average daily temperature in the annual time interval for 2014 (a) and 2015 (b):
I — heating system functioning area; II — positive temperatures area
(the heating system is off)

Bo BTOpOIi 00MacTH CyTOYHBIM pacxoj ra3za U3MEHSICTCS HE3HAYUTEIhHO Ha
BCEM JIMala30HE TEMIIEPaTypPhl, & €CIIU YYeCTh, YTO HA JJAHHOM JHAara3oHe TeM-
MepaTyp OTCYTCTBYET OTOMUTEIbHAs COCTABISIONIAs pacxo/ia ra3a, TO MOXHO C
YBEPEHHOCTBIO CKa3aTh, YTO ATOT pacxo]i GOPMHUPYIOT MPOMBIIIICHHBIE TIOTpe-
OouTenn (TEXHOJOTUYSCKUHA PacXo]l Ta3a) W HYKIBI TOPSYET0 BOAOCHAOKCHUS
(B MeHbIIel creneHu). [y mepBol 00JaCTH ClieAyeT OTMETHUTh OOPaTHO TPO-
MOPIMOHANILHBIA TeMIlepaType pocT norpebneHus raza. [Ipuuem mepsas 00-
JIACTh PACIIOJIATaeTCs B MOJIC KaK MOJIOKUTEIBHBIX, TAK U OTPULIATEIILHBIX CPEe/I-
HECYTOYHBIX TEMIIEPaTyp, NMOCKOJIBKY OTOIUICHUE BKIFOYAETCS, €CJIU B TEUCHUE
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AT THEH MOAPSI CpeaHecyTouHas temrneparypa Obura ke 8 °C. Hanboms-
mIasi MJIOTHOCTh TOYEK MOTpeOJeHus ra3a B MepBOil 00JIACTH HAXOJUTCS B TEM-
nepaTypHOM JHAaIla30He OT MUHYC 5 10 1wioc 8 °C. DakTuuecku moTpebdicHue
rasa B MepBOd 00JIACTH TIPECTABIISET COO0M ero CyMMy Ha TEXHOJIOTHIO, OTOII-
JIeHWe, Topsuee BogocHaOxeHue. Takum o0pa3oM, MOSBICHUE HU3JIOMa B TIOJC
CyTOYHOTO TOTpeOIeHus ra3za B auamnazone temmeparyp oT 0 mo 10 °C cpssa-
HO C TIOSIBJICHHEM OTOIUTEIRHOM cocTaBisronmiei. Jlmama3on temmeparyp oT 0
10 10 °C cooTBETCTBYET 30HE HEOIPEACICHHOTO COCTOSHHSI Ta30CHaOXarommei
CUCTEMBI, YTO SIBJIICTCS OJIHUM M3 MPU3HAKOB CIOXHON TEXHUYECKOW CHUCTEMBI.
CoOOTBETCTBEHHO, JIIOOBIC TIOMBITKH OMKMCATh CYTOYHOE MOTPeOJIeHUE ra3a JIUIIb
OJIHMM YpaBHEHHEM Ha BCEM JHaIa3oHe TeMIEpaTyp He IMO3BOJIST MPOTHO3UPO-
BaTh NOTPEOIICHNE Ta3a ¢ OTPEUTHOCTHIO 10 5 %o.

OmHodaKkTOpHBIE YpaBHEHUS 3aBHCHMOCTH MOTPEOJICHHUS ra3a OT TeMIlepa-
TYpHI 110 JIBYM OCHOBHBIM 00JacTSIM IMPEICTaBJICHbI B Ta0u. 2. CpaBHUM IMOIY-
YCHHBIC 3aBUCUMOCTH CYTOYHOTO MOTPEOJICHHS ra3a OT TeMIIepaTyphl s mep-
BOH M BTOpO# oOmacreii (Tabdi. 2).

Tabauya 2
O61acTh MOJOKUTEIBHBIX TEMIIEPATYP
Tox O6nacts pabOTHI CHCTEMBI OTOHOJIGHI/ISI (CHCTEMa OTOILICHHS OTKITIOUCHa)
(ot mwiroc 13 no munyc 17,7 °C) (o1 5 110 27 °C)
2014 | Wi =276, lispcr + 8421 ThiC, M| Wi = 45,171 o + 4431 o1 M,
R =0,925 R =0,497
2015 | W =232, Ly + 8326 Thic, M| Wi = ~25,35lcp e + 4011 ThiC. M,
R =0,749 R =0,192

B o0mactu monoXuTENbHBIX TeMIepaTyp (CHCTeMa OTOIUICHHUS OTKJIFOUCHA)
u3MeHeHue Temrepatypsl Ha 1 °C IpUBOAMT K M3MEHEHHIO CPEIHECYTOYHOTO
pacxoa rasa Ha 68,1 Teic. M° B 2014 1. 1 Ha 79,8 Thic. M B 2015 T. (Tabm. 3).
B 10 ke BpeMs misi oOiiacth pabOTBI CUCTEMBI OTOILICHHUS MOTPEOJICHHE Tas3a
YBETMUNBACTCS TIPH CHIDKEHHH Temnepatypsl Ha 1 °C 10 406,6 Thic. M° B 2014 T.
u 10 238,3 Thic. M° B 2015 r. Takas pasHHIA B UyBCTBHTEIHLHOCTH PACX0Ja rasa
B 2014 r. o0BsIcHsIETCS OOJIee XOOHOM 3UMOH. B neTHuit nepron motpedieHue
raza (popMHUpPYIOT OBITOBEIC MOTPEOUTETN (TAa30BBIE IUIUTHI), TEXHOIOTHICCKUE
HYXKIBI TIPOM3BOJICTB, a TAaK)KE€ TEXHOJOTHYECKHE CEIbCKOXO3IMCTBEHHBIE yCTa-
HOBKH (3€pHOCYIITHJIKH, 3aTOTOBKA KOPMOB).

B oGnmactu paboThl CUCTEMBI OTOIUICHHS YBEIWYHBACTCS HE TOJBKO «KpY-
TU3HA» XapaKTEPUCTUKH, HO U €€ CMEIEHUE OTHOCUTEIHHO CYTOYHOI'O TOTPeO-
JeHust 00JacTH TOJOKUTENBHBIX TeMmieparyp. llpakTudecku B aBa pasza mo-
BBITIIACTCS CBOOOMHBIN WiIEH B ypaBHEHHWH ToTpeOiieHus raza. OH cocTaBis-
er 8400 mporuB 4400 Thic. M IS OGIACTH IONOKHTEIBHBIX TEMIICPATYP.
OrneHka TUHEHHBIX K03((OUITMEHTOB 3JJaCTUYIHOCTH MOJIEICH ToKa3ala, 4To JyIs
Mozeu obnmactu cuctembl oToruieHus B 2014 r. B cpelHEM YBEITHYCHUE TEMIIC-
patypsl Ha 1 % TpUBOANT K yMEHBIIIEHUIO pacxona ra3a Ha 0,22 %, a mia obmna-
CTH TIOJIOXKHUTENBHBIX TemmepaTyp — Ha 0,07 %.

CoBmemenne obnacteit paboThel cucteMbl oToruieHus 3a 2014-2015 rr. (6e3
y4eTa CyTOK HEOIpeaeNICHHOTO COCTOSIHUS CUCTEMBI) TIPEICTABICHO Ha puC. 6.
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Tabauya 3
N3menenue Cpennecyrounsiii | W3menenue | M3meHenue
CpEeAHECYTOY- pacxon rasa CYTO4YHOT'O paCXOZ[? rasa,
M _ 3
O6J’IaCTI>, nepHox HOU TEMIIEpa: B 06)‘[30’1‘]/1’ TBIC. M pacxoz[a_ra3a ThIC. M™, IPU
TYPbI Alep cyrs AW = U3MEHEHUH
°C, ) = Wnax — Wiin,| TEMIIEPATYPBI
Wmax Wmm o
B IIEpUOJIE TBIC. M Hal °C
Ob6nacth paboOTHI CHCTEMBI
oTomieHud, 2014 . 18,0 14304,7 | 6986,7 | 7318,0 406,6
O06J1acTh MOJOKUTEIBHBIX
TeMmImeparyp (CucTema OToI-
JIeHHs OTKIIF0YeHa), 2014 . 26,0 4718,3 | 2948,7 1769,6 68,1
Ob6nacts pabOTHI CHCTEMBI
oronenus, 2015 . 28.1 117076 | 50124 | 66952 2383
OG6J1aCTh MOJOKUTEIBHBIX
TeMmImeparyp (CucTema OToI-
JISHUsI OTKJIroueHa), 2015 r. 25,3 4898.5 2880,8 2017,7 79,8

CytouHOe noTpebneHne raza |
A A 110 PETHOHY, ThiC. M* A 2014 1. — 88 MHeid, Zep eyr = 5,1 °C
b sy
A AA A _ o
(a 4] I %‘ 12000 1 @2015 1. — 71 feHb, fy e =—1,9 °C
] ?M 10000 1 ]
a
6000 1
4000 1
2000 1
=20 -15 -10 -5 0 5 10

CpennecyTouHas TeMIIEPATypa HAPYKHOTO BO3MYXA fp ey, “C

Puc. 6. Comelienune obnacteit paboThl CHCTEMBI OTOIICHHs (0€3 yueTa CyToK
HEOIPEEICHHOTO COCTOSIHHS PETHOHAIBHON CHCTEMBbI Ta30CHA0KEHHM )

Fig. 6. Combining the areas of the heating system functioning (disregarding the time of day
of the uncertain state of the regional gas supply system)

Kak BumHO U3 puc. 6, 061acTh pabOTHI CUCTEMBI OTOILICHUSI OOJIee BHITSHY-
ta B 2014 r. B cTopony Huzkoil (—17,7 °C) cpemHeCyTOUHOWH TeMIlepaTypbl
u o0wseauaseT 88 aHeit. B 2015 1. 061acTh pabOTHI CHCTEMBI OTOIICHHUS HE J0-
xonut 10 —15 °C, a OCHOBHOE CKOIUICHHE TOYECK OTPAaHUIMBACTCS THUATIA30HOM
oT —5 1o +5 °C u o6bequnseT 71 nenHp (Ooee Teruias 3uma).

CoBMereHre 00J1acTel MONOXKUTENBHBIX CPEIHECYTOUHBIX TeMiiepaTyp (0e3
ydeta cyTok Heomnpeaenennoro cocrosiaus PCI'C) npeacrasieno Ha puc. 7.

Kax BumHO U3 puc. 7, Ipu OAMHAKOBOM KOJHMYECTBE qHEH n = 156 cpemHe-
cyTouHas Temreparypa BeIOOpKH B 2015 T. okaszamach HE3HAYHUTENHHO BBIIIE,
yeMm B 2014 1., 1 cocraBmia 18,3 °C. Ho eciu B 2014 1. 3Ha4eHHe CBOOOIHOTO
YJIcHA B YPaBHEHUU pacxona raza owuio 4431 ThIC. M’, T0 B 2015-M OHO cocTa-
BiTo 4011 ThiC. M’, 9TO MOXKET OBITH OOYCIOBICHO TOJIBKO SKOHOMHUECKHMH
¢dakTopamu.
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CyrouHoe noTpebiieHHe ra3a
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Puc. 7. CoBmerenne obnactel IOJI0KUTEIBHBIX CPEAHECYTOUHBIX TEMIIEPATYP
(6e3 yuyera CyTOK HEONPEISICHHOTO COCTOSIHHUSI PErHOHATIBHOM CHCTEMBbI ra30CHA0KEHN )

Fig. 7. Combining the positive daily temperature areas
(disregarding the day of the uncertain state of the regional gas supply system)

BbIBO/JbIL

1. PernonanbHast cucrema ra3ocHaOXeHHsI PacCMOTPEHa Kak MHOTOYPOBHE-
Basl CJIOKHAS TEXHOJIOTUYECKas CUCTeMa, OOBEIMHSIONAs] TPH TTOACUCTEMBI: JIU-
HEHHYIO 9acTb, paclpe/ieieHue U PeryIinpoBaHne, XpaHeHHe ra3a.

2. ChopmupoBana OamaHcoBas CTPYKTypa pPETHOHAIBHONH CHCTEMBI Ta30-
cHaOkeHHs (10 TOTPEOJIEHUIO Ta3a) M IOKa3aHBl OOIIHME 3aKOHOMEPHOCTH €€
(hopMupoBaHUs, BKIIIOYas OT/IEbHBIE BXOSIINE B €€ COCTAaB CTPYKTYpPHBIE dJie-
MEHTBI: TIPOMBIIUIEHHOCTh U CENBbCKOE XO3SHWCTBO, KMIHITHO-KOMMYHAJIBHOE
XO035IIICTBO, HaceJIeHne, COOCTBEHHBIE HYKIBL.

3. Ha ocHoBe chopMHupOBaHHOH 0a3bl MAaHHBIX, COAEPIKAIIEH CBEICHUS II0
MMOKa3aTelsiM PEXUMOB TOJa4d raza (CyTOYHBIE, MECSYHbIe, KBapTaJbHbBIE,
rOJIOBBIE) MO 3JI€MEHTaM OallaHCOBOW CTPYKTYpPbI PETHOHAJIBHOM CHCTEMBI T'a30-
cHaOxenus 3a 2010-2015 rr. u cBeneHus 0 TeMIeparype Hapy>KHOTO BO3IyXa,
NpOBEJIEHBI UCCIIEAOBAHMS BIUSHNS CPEIHECYTOYHOM TeMIlepaTyphbl Ha MOTpeo-
JICHUE ra3a B PETHOHE.

4. TIpemoskeHO Ha IMOJie COOTBETCTBHUS CyTOYHOI'O MOTpeOsieHHs ra3a cpel-
HECYTOYHOH TeMIlepaType Ha T'OJ0BOM WHTEpBajie BPEMEHH BBLICIHTH JBE OC-
HOBHBIE 00J1aCTH: PabOTHI CUCTEMBI OTOIUICHUS U MOJOXKUTEILHBIX CPEIHECYTO-
YHBIX TEMIepaTyp (CHCTeMa OTOILIEHHUS OTKIIOYEHa). JTH 00JacTH UMEIOT pas-
JUYHBIE 3aKOHBl W3MEHEHHWS CYTOYHOTO TOTpeOJeHHWs raza ¢ YacTHIHO
nepeKphIBaroTcs B anamnaszone temmeparyp ot 0 go 10 °C (30Ha HeonpenereHHo-
IO COCTOSIHHSI pETHOHALHON CHCTEMBI Ta30CHA0KEHU).
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