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B cratbe npedcrasneHo passuTME MeToda OLEHKU aHepreTnyeckon Gesonac-
HOCTU C MCMOMb30BaHMEM YpaBHEHWs1 B3aIMOCBA3M MHOMKATOPOB. okasaHo, 4To
BMECTO COBCTBEHHbIX 3HAaYEeHWUI UHOMKATOPOB B rMaBHOW AvaroHan MOXHO Uc-
Nonb3oBaTb PYHKLMOHAMbHYIO 3aBUCUMOCTb 3TUX MHANKATOPOB OT BPEMEHM.

KnioueBble cnoBa: aHepreTudeckasi 6e3onacHOCTb, MeTod OLEHKM, WH-
avkaTopsl.

Wn. 12. Tabn. 2. Bubnwuorp.: 10 Ha3B.
This paper describes a method for assessing the development of the energy
security equation using the relationship indicators. It is shown that, instead of the

eigenvalues of the diagonal indicators can use these indicators, the functional de-
pendence on the time.

Keywords: energy security, estimation method, indicators.
Fig. 12. Tab. 2. Ref.: 10 titles.

Bgeenenne. IIpo0nema sHepreTuueckold 6€30MacCHOCTH KaK cOCTaBHAs 4acTh
9KOHOMHUYECKOW W HAIMOHAIBHON OE30MacHOCTH B TOCIEIHHWE TOJbI CTaHO-
BUTCSI Bce Ooisiee akTyanbHOH. OHa BaskHa Kak JUIsl CTpaH C OrPaHUYCHHBIMH
TOTUTMBHO-YHEPTETHYECKUMH PECYpCaMi, TaK W JJIsl UMEIONINX MX B H30BITKE.
B nocnennee Bpems B neyaTu BCTpeyaeTcsi OOJIbIIOE KOJUYECTBO IyOaMKanuii,
MOCBSIIEHHBIX OTJENbHBIM acleKTaM HCCIIe0BaHUs dHepreTndeckor Oeszomac-
HOCTH: 3HEpPreTHYecKoW Oe30IacHOCTH KaK COCTAaBHOW 4YacTH HallMOHAJIBbHOM
0€301acHOCTH, SHEPreTHUECKOH M IKOHOMHUYECKOW 0€30IacHOCTH, SHEpreTH-
YecKoW O€30MacHOCTH W DKOJOTMYECKOW YCTOWYMBOCTH, OSHEPTETHYECKOH
0e301acHOCTH U 3HEProdPPEeKTUBHOCTH, YCTOHUYMBOMY SHEPrONpOU3BOACTBY H
dHEpreTHuecKoi 6e3omnacuoctu [1-4].

[To mpobnemam 3HEpreTHYEcKOil 0€30MacHOCTH MPUHUMAIOTCSI POTrPaMMBL,
CTpaTEeruy W KOHIEMNIMH HE TOJIBKO B OTAENBHBIX CTpaHaX, HO TaK)Ke Ha YPOBHE
EBpomneiickoro corosa, CHI', HATO, BcemupHoro skoHOMHUYecKoro (opy-
Ma u crnenuanbHoii komuccun npu OOH. Hampumep, B bemapycu B 2005 .

* JlanHas paGoTa BHINIOIHEHA IIPH GHHAHCOBOIT motepkke DoHma passuThs Hayku pH [pe-
suzenre Asepbaiipkanckoi PecryGiuku. I'pant Ne EIF-BGM-2-BRFTF-1-2012/2013-07/05/1.
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BIIEpPBBIC B MUpe Oblila yTBepxkaeHa KoHIen s sHepreTnieckoil 0€30macHOCTH
Pecny6nuku benapyce Ha nepuoa no 2020 .

UccnenoBanusa sHepreTHueckoil ©0e30MacHOCTH MPOBOJATCS BO MHOTHX
cTpaHax. HawmbGonee ¢yHmameHTanpHble pabOTBI B 00JACTH 3HEPTETUYECKOH
0€30acHOCTH HUMEIOTCS Y POCCHUHCKUX yueHBIX. B [5-7] oTmeuaercs, 4to K
pobJieMe SHePTreTHIeCKoi 0€30MaCHOCTH OCYIIECTBIISETCS CUCTEMHBIN TIOXO0/,
MPENICTABICHbl W Pa3BUTHl PA3IUYHBIE METOABl OIICHKH JHEPreTUYeCKOU
0€30IIacCHOCTH, KaK TO: HEWPOCETeBOW aHaJM3, IUCKPUMHUHAHTHBIA METOJ,
WCIOJIb30BaHUE TEOPHH HEYETKHX MHOXKECTB, METOJ CEKYIIHX IUIOCKOCTEH,
KOTHUTHBHBIA MeTon M Jp. Ho OCHOBHOW MeTOA OLIEHKH 3HEPreTH4ecKOu
0€301acHOCTH — MHAWKATUBHBIN aHAHU3.

HNuaukaTuBHBIA aHaan3. OCHOBOH METOIa MHAMKATHBHOTO aHa/n3a SIBJIA-
eTcs BBIOOp CHUCTEMBl MHAWKATOPOB SHEPTETHYECKOH 0e30macHOCTH. DTO MO0
MIEPBUYHBIC XaPAKTEPUCTHUKH COCTOSIHUSI DHEPTETHKH, JIMOO CHHTETUYECKUE I10-
Ka3aTely, pacCUMTaHHbIE HA OCHOBE MEPBUYHBIX XapaKTEPUCTHK. B 3aBrcHMO-
CTH OT 00€CIIEYEHHOCTH SHEPrOPECYPCaMH, COCTOSIHUSL SJHEPTETUIECKUX CUCTEM,
HX CBSI3U C COCETHUMM dHEProCHCTEMAaMHM B Pa3HbIX CTpaHax MPUMEHSIOTCS pa3-
JIMYHBIA COCTaB W Pa3HOE YHUCJIO WHIMKATOpOB. Tak, ecilid B IMEpBOM peaak-
uun  Konumenmuu sHepretndeckoil OesomacHoctu PecmyOmuku  benapyce,
yrBepxkaeHHor B 2005 r., 6buio 11 MHAMKATOPOB, TO BO BTOPO €€ pelaKluu
(2007 r.) ux yxe 12. B sHepretndeckoii crparernu Poccun Ha mepuoz mgo 2030
T. JUIS OLEHKH DHEPreTUYecKo Oe30MacHOCTH HMCIOJb3YIOTCS MATh MHIUKATO-
POB, XOTS B PAa3JINYHBIX MCCIEIOBAaHUIX pacCMaTPUBAIOTCS NECATKU, & HHOTAA U
COTHHM WHIWKATOpoB. B DHeprernueckoii crparernu PecryOnmnku MonmoBa ais
obecrieueHus] SHEPreTHUECKorl 0e30MacHOCTH PaccMaTpPUBAETCS PACLIMPEHHBIN
Habop uuaukaropoB — 49 [8]. B crpanax EC riaBHbIi BONIPOC SHEPreTUYECKOM
0€30I1acCHOCTH — 3TO TOIUIMBOOOECTICUEHNE W CBSI3aHHBIE C HUM HHIIUKATOPHI —
IuBepcU(UKALMS UCTIONB3YEMBIX TOIUIMB M MyTEH WX NOCTaBKH, NPUMEHEHHE
ATbTEPHATHBHBIX W BO30OHOBIIIEMBIX HCTOYHIKOB YHEPTUH | 1Ip. [9].

Kak mokazano B Tabm. 1, mis AszepOaifmxanckoii PecnyOmmku BBIOpaHO
26 MHAMKATOPOB, KOTOPBIE CIPYIIHMPOBAHbI B ceMb 0JI0KOB. OHOM U3 Ba)KHBIX
3a/1a4 IHEPTeTUIECKON 0E30TacHOCTH SBISIETCS OIpelelIeHne TeHACHIINNA H3Me-
HEHUS WHAUKATOPOB. [Ipu 3TOM 1JIs KPAaTKOCPOUYHBIX MIEPHOIOB B3aUMOBIHUSHU-
SIMH MHUKAaTOPOB OOBIYHO MPEHEOPETaIoT, HO AJISl CpellHe- U IOITOCPOUYHBIX 3TO
MOJKET MPUBOANTD K CYIIECTBEHHBIM MCKaKEHUSAM. B cTaTthe mpeacraBieHo pas-
BHUTHE METOJ]a OIIEHKH JHEPTreTHYECKOH 0e30MMacHOCTH Ha JIOJITOCPOYHYIO Tep-
CIIEKTUBY C YY€TOM B3aUMOBJIMSHUSI HHAUKATOPOB [1].

Tabnuya 1
Howmep
6roKa HaumeHnoBaHue nHaukaropa
1 Brok TorummBoobeciedeHust
1. TTorpebneHne TOIUTMBA HA TyIIy HACEICHUS
2. Jlons npeoGiaiaroliero Bujia TOIUIMBA B 00IeM OajlaHce MoTpeOJIeHNs TOILTHBA
3. Jlomns Mpou3BeAEHHOTO TOIUINBA B 00IIeM OanaHce
2 BJ10K Mpou3BOACTBA SHEPTHU
1. IIpon3BOCTBO IEKTPOIHEPIUU
2. o I'OC B ob1meit ycTaHOBIEHHON MOITHOCTH

26



Okonuanue maoan.

1

Homep
O10Ka

HaumeHnoBanue unaukaTopa

3. lons KpyMHOTO arperara B o0IIei ycTaHOBICHHOH MOITHOCTH

4. Jlons camMoii KpyIHOM CTaHIIMU B OOLIEH YCTAHOBICHHONW MOIIIHOCTH

5. Jlons anexrposnepruu ¢ '9C

6. YpoBeHb pe3epBa yCTaHOBICHHON MOIITHOCTH

brok nepenaun U pacnpeseneHus 31eKTPOIHEPTUN

1. YpoBeHb H3HOCA MOACTAHINHI

2. YpoBeHb n3Hoca TpaHc(opMaTopoB

3. YpoBeHb H3HOCA TUHUH 3JIEKTponepeadn

4. YpoBeHb U3HOCA BHIKITIOYATENICH

Bbrok HUMIIOpTa U 3KCOPTa JICKTPOIHEPTUN

1. Jlomst IMIIOpTa 3JIEKTPOIHEPTHH B 00IIEH TOTPeOIeHHON 3IeKTPOIHEPT I

2. YpoBeHb pe3epBa 10 MEKCUCTEMHBIM CBS3SIM

3. YpoBeHb pezepBa MOIIHOCTH

briox sxomormdeckmit

1. Beiopocer CO, Ha eAMHUILY COXOKEHHOTO TOIUIHBA

2. Briopocer CO; Ha qyury HaceJIeHHs

3. Beibpocet CO, Ha eAMHUITY TPOU3BOJMMON MPOIYKIUU

4. Beibpocsl NO, Ha eMHUILY COXOKEHHOTO TOIUIHBA

Brok motpebnenus

1. ITorpebneHne IeKTPOIHEPTUH HA YTy HACSIICHUS

2. DHEeproeMKoCTh 3KOHOMHKH

3. COOTHOIIICHHE CTOUMOCTH OHEPTOPECYPCOB U AYIIEBOI0 J0X01a HACCIICHUA

Brox ynpasnenns u puHaHCOB

1. CymmapHnas 1e6uTopckast 3a10JDKeHHOCTD

2. CymMMapHas KpeIuTopcKasi 3aJ0KCHHOCTh

3. OTHOIICHUE CpeCTB, HanpaBieHHbIX Ha TOK, k o6meit cronmoctn TOK

CBsi3u MEKy BIOPaHHBIMH OJIOKAMH ITOKa3aHbl B Ta0JI. 2.

Tabauya 2

Biok

MNupukatop 3 7

. TonmBoobGecneueHne

. IIpousBoacTBO 3HEPrUU

+

. Ilepenada u pacripeesieHne HEKTPOIHEPTUH

+ 4|+
+|+|+ |

. UMnopt, akcnopt 3Hepruu

. Dxonorus

. orpebnenne

~N(fojo|h~[wWIN|E

. Yrpasnenue u GpUHAHCHI

o I I e R R IR RN

+ |+ |+ |+

+ + + +

HecMoTps Ha TO 4TO Kakaplil 6J0K MOKHO NMPEACTaBUTh HECKOJBKUMH BaK-
HBIMU WHAWKATOPaMH, AJisl y1oOCTBa popMaIn3aluy 3aaul OT KaKA0To OJIoKa
BI)I6I/IpaeTC$I OOUH HanOoJIee OTBETCTBEHHBIHN HUHIUKATOp:

Y1 — moTpebIieHre TOIUINBA Ha AyIly HaceJIeHus,

Y, — IOTpeOJICHNE IEKTPOIHEPIHU HA Ty HACEICHHUS;

Y3 — YPOBEHb TEXHHYECKOT'O COCTOSHHISI OCHOBHOTO 000Dy IOBaHHS,

27



Y4 — YPOBEHB pe3epBa MOLTHOCTH;

Y5 — konuaectBo CO, Ha TyITy HACEICHHUS,

Y — DHEPTOEMKOCTH YKOHOMUKH;

Y7 — OTHOIIIEHWE CpeJACTB, HampaBieHHbIX Ha TOK, k oOmei croumo-
ctu TOK.

Ecim 3amada sHepreTndeckoil 6€30MMacHOCTH pacCMaTpUBAETCsl KaK IOJ3a-
Jlada YKOHOMHUYECKOH 0€30MacHOCTH, TOTa B3aUMOBIIUSTHUE HHIUKATOPOB SHEP-
TEeTHUYECKOM OE30MacHOCTH OIPEAEIeTCS PELICHUEM COBMECTHBIX YpPaBHEHHIA
BCceX MHIUKATOpOoB. Ecim ke paccMaTpuBaTh B3aMMOBIIMSHHE TOJHKO WHIMKA-
TOPOB PHEPreTUIECKON OE30MaCHOCTH, TO MOXHO BOCIIOIB30BAThCS CIEAYIOICH
cucteMoil ypaBHenu# [8]:

d

% =ay +a,Y, (1) +a Y, (t) +ay,y, (1) +asYs (1) +a, e () +a, Y, (1)
d

% =y Yy (1) + 8y +ayY,(t) +ay, Y, (1) +aysYs (1) +ay Ve (t) + a5y, (t);
dy

d_t3 =g, Yy (t) +ag, Y, (t) +ag3 + 834 Y4 (1) + 55 Y5 () +ag6 Y () + a5, Y7 (t);

d

% =2, Y, (t) +a,Y, (1) +ayYs(t) +au, +a,5Ys(t) +a,Ys (1) +ay,y, (1)
1)

dy

d_ts =85, Y, (1) + 85, Y, (1) + 8555 (1) + 85, Y4 (1) + 85 + 85 Y6 (1) + 857 Y (1);

d
% =85 Y, (1) + a5, Y, (1) + 8g3 Y5 (1) + a5, Y, (1) + 8gs Vs (1) + 8gg + 357 Y5 (1);

d
% =, Y, (1) +a, Y, (1) +ay5Y; (1) +ag,y, (1) + a5 Ys (1) +as Y (1) +a,;.

Cocrasienne u pemnienne ypaBHenuii B cucreme MathCad mokasamo B cire-
JYIOLINX BBIPAXKEHHAX:

0,165-0,135y; — 0,05y, +0,14ys +0, 2Yg;
0,165yy +0,135-0,13y, + 0,05y, +0,2Yg;
0,135y; +0,13+0,17y3 + 0,05y, +0,2yg;
D(t,y) =| 0,135y, — 0,13y, + 0,17 +0, 2yg; )
0,135y; — 0,13y, +0,05+0, 2ys;

0,16y +0,135y; +0,14 + 0, 2yg;

0,165yp +0,135y; - 0,13y, +0,17y3 - 0,05y, +0,14y5 +0, 2;

[Ipu NpHUHATHIX YCIOBHAX WU3MEHEHUS BBIOPAHHBIX MapaMeTpoB IO ToAaM
MoKa3aHsl Ha puc. 1, 2.

B kauecTBe HayalbHBIX 3HAYEHWH WHIUKATOPOB, BXOJSIIMX B CHCTEMY
ypaBHEHUH |, MpUHUMAIOTCS 3HaUYCHUS MHIUKATOPOB Ha TEKYIIHH roJ;:

Y10 =0,165; Y2 = 0,135; Y30 = 0,13; Y40 = 0,17; Y50 = 0,05; Ye0 = 0,14; Y7, = 0,2.
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Puc. 2. TenneHINs I3MECHEHUS! HHAUKATOPOB V1, V2, V4, V6

WIS

Crenyer OTMETHUTD, YTO 3HAUCHHE WHIANKATOPA TJIABHOM TUATOHAN CHCTEMBI
ypaBHeHHH (2) SBISETCSA TEKYIUM OTHOCHUTEIbHBIM BECOM WHAUKATOPA B SHEP-
reTyeckoi Oe3ormacHocTH. Ho M3BECTHO, YTO M3MEHEHHE KaXKJIOI0 HWHIUKATO-
pa Mo ToJaM 3aBHCHT W OT MHOXECTBA IPYTHX Pa3sHOOOpPa3HBIX (HaKTOPOB.
Jlns ydeta 3THX 3aBUCHMOCTEH MOXKHO MOCTPOUTH (DYHKIIMOHATIBHYIO 3aBHCH-
MOCTb M3MCHCHUA MHIUKATOpa OT BPEMCHHU COIJIACHO PETPOCICKTUBHBLIM JaH-
HBIM HMHAUKATOpPAa W HCHOJIB30BATh IMOJTYYCHHYIO q)yHKIII/IOHaJ'II)HyIO 3aBUCHU-
MOCTh BMECTO COOCTBEHHBIX 3HAYCHHUH WHIMKATOPOB B TJIABHOW JAMArOHAIH.
JluHAMKKa W3MEHEHHUS! BHIOPAHHBIX MHIMKATOPOB 3a TOCJIEAHUE TOJBl U UX all-
MPOKCHMHUPYIOIINE 3aBHCUMOCTH ToKasanbl Ha puc. 3—9 [10]. IMocie yuera
B IJIABHOW JUATOHAIN JTUHAMHUKH U3MEHEHHUS (DaKTOPOB CUCTEMa ypaBHEHHH (2)
npumeT Buj (3).

T. H. 3./4€lL.

ThIC. KBT-u/9ei.

30
28-
26
24-
22
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y =0,11x*— 0,6919x + 3,4117

2,415 2374
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2,00-
1,90
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Puc. 3. Ilorpebnenne ToIuMBa Ha TyNIy HACEICHUS

1.81
y = 0,0016x* + 0,0831x + 1,7286
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Puc. 4. TlorpebneHne 31eKTPOIHEPT U Ha TyITy HACEICHHS
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PesynpraTel pacdeToB BBIOpaHHBIX IO TOAaM WHIEKCOB TPUBEACHBI Ha
puc. 10-12. Kak BUAHO W3 PUCYHKOB, IIPHU YUETE PETPOCTICKTUBHBIX 3HAYCHHUI
WHAWKATOPOB, HapsAIy C MHIWKATOPAMH TEXHHYECKOTO COCTOSHHS OCHOBHOTO
obopynoBaHusI 1 00beMa CpeCTB, HampaBisseMblx Ha TOK, nHIuUKaTOp moTpeo-
JIEHWs TOTUIMBA BBICTYIIAeT B KauecTBe HamOoOliee OTBETCTBEHHOTO WHIMKATOPA

SHEPreTHIECKOi 0€301MacHOCTH:
[10,11(t +5)% —0,691(t +5) + 3,411]
2,706

[0,0001(t +5) —0,06(t +5) +1,758]
2,3061

~0,13Y, +0,05Y, +0,2Y,;

0,165Y, +

0,135Y, +[~0,009(t)? +0,086(t) +0,791] +0,17Y, +0,05Y, +0, 2Y,;
D(t,Y):=| 0,135Y, —0,13Y, +[-0,001(t)? +0,026(t) +0,91] + 0, 2Y,;
[-0,0022(t + 6)* —0,086(t + 6) +1, 771]

~0,135Y, - 0,13Y, + +0,2Y,;
1,1758
2 —
0165, + 0135y, + [0.0028(t+5) 00;12220 +5)+0.763]

0,165Y, +0,135Y, — 0,13Y, +0,17Y, — 0,05Y, +0,14Y; +

+[-0,006(t)? +0,11(t) +0,583].

2013 2014 2015 2016 2017 Tomer 2018

—&— )1 —4—)2 —e— )3

Puc. 10. TenneHys N3MEHEHHSI HHAUKATOPOB V1, V2, V3

2013 2014 2015 2016 2017 Tomet 2018

Puc. 11. TenpeHnns N3MEHEHUSI HHIUKATOPA Vs

~0,135Y, —0,05Y, +0,14Y, +0,2Y,;

©)
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Puc. 12. TenneH1us u3MCHCHHUS UHIUKATOPOB Vo, V4, Ve

BbIB O bl

1. Tlpu pemieHNH AONTOCPOYHBIX 3a7ad JHEPreTHUECKON O0€30MacHOCTH
MOXHO BOCIIOJI30BaThCSl YPAaBHEHUSMH B3aUMOCBS3€H CHCTEM HHIUKATOPOB.
[Ipu sTOM pacdeTHbIe 3HAYEHUS WHAMKATOPOB ITOKA3BIBAIOT MX COOCTBEHHBIN
BEC B DHEPTEeTUIECKOH 0€30IacHOCTH.

2. Ilpn Heydere peTpPOCHEKTUBHBIX 3HAYEHWH WHAMKATOPOB Hamboiee OT-
BETCTBCHHBIMU HWHIUKATOPAMH JHEPreTHYeCKOi Oe3omacHOCTH mist AsepOaii-
JOKAHCKOM PecmyOnuKkn sSIBIIIOTCS MHAMKATOPHI « TEeXHUYIECKOE COCTOSIHHE OC-
HOBHOTO 00opymoBaHus» U «O0beM cpelcTB, HampaBiasieMslx Ha TOK», a mpu
ydere, Hapsay ¢ HuMH, u «lloTpebienne Tormaay.
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