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HAUUWOHANBbHBIA CTAHOAPT POCCUUCKOU OSGEDEPALMUMU

CUCTEMbI ®OTOIJNEKTPUHECKUE ABTOHOMHBIE
AkecnnyaTaunoHHbIe XapaKTepUCTUKN

Stand-alone photovoltaic systems. Characteristic parameters

Lara BBegeHns — 2015—01—01

1 O6nacTb NpMMeHeHusA

Hactoswmin craHgapT pacnpocTpaHseTcss Ha aBTOHOMHble  (DOTO3MEKTPUYecKUe CUCTeMbl
(Danee — cucTeMbl) 1 yCTaHaBMBaET OCHOBHLIE 3MEKTPUYECKME, MEXaHUYECKNE U 3KOMOTrUYecKne Xxapakre-
PUCTUKN CUCTEM A5 OMUCAHNS 1 aHanunaa npu KX akcnnyatauuun. YkasaHHble B HAacCTOALWEM cTaHaapTe napa-
MeTpbl NpeAcTaBeHbl 418 OLEHKM CUCTEMBI 1 ee paboTOoCNOCOBHOCTU:

- U3MepeHne KpaTKoCPOUHON 1 JONTOCPOYHON paboThl CUCTEMBI B MECTE ee PacnoNoXeHNs;

- CpaBHEHMWS MexXdy U3MepeHHOW Ha MecTe 1 NPOeKTHON paboTocnocoBHOCTLIO, KaXaas U3 KOTOPbIX
npuBeaeHa K cTaHAapTHBIM YCNOBUAM UCMbITaHni (aanee — CYW).

Mpu HeobxogMmocTn MoryT BbITh 4ONONMHUTENBHO pa3paboTaHbl cneuuanbHble TexHu4eckue Tpebosa-
HUS, YUNTbIBaOLME 0COBEHHOCTU MPU 3KCnyaTauum cucteM (Mpyu NPOeKTUPOBaHUA, NPOrHO3UPOBAHUN 3KC-
nayaTauloHHbIX XapaKkTepucTUK 1 U3MepeHUn nokasaTenen).

MpumeyaHu e —MuHUManNbHbIE HEOGXOANMBIE TPEGOBAHNS YKa3aHbl B pamkax Ha PUCYHKAX M NO TEKCTY, a TaK
e NnpuBedeHbsl JOMNOMHNTENbBHBIE PEKOMEHAYEMble TPeGOBaHuA.

Mpumep
U,, — HommnHanbHoe HanpsbkeHne MUHUManbHOe TpeboBaHue;
W — macca aononHutensHoe TpeboBaHue.

2 XapaKkTepucCTUKU CUCTEM

2.1 Cuctema ycTaHOBOK

CM. npunoxeHue A. MNpumep 3nNeMeHTOB CUCTEMbI YCTAHOBOK.
2.1.1 Mopynu
Xapaktepuctuki mogynein onpeaeneHbl B TEXHUYECKON AOKYMEHTaLuN.

Prax — MukoBas molHocTb npu CYW, BT;
A, — obuwas nnowaaps (BKNoYas kopnyc), m2

2.1.2 NaHenu

n — yucrno moaynen B naHenu;
Ap — obuwas nnowanes naHenn (BKOYaa Kopnyc, BHYTPEHHUE paccTOSiHUA B MoAyne, oTpaxaTtesm
2
MT.4.), M4

2.1.3 YCcTaHOBKU

Ny — uucno moayneir;
A, — obuas nnowaas, M2.

Uspaune odmumansHoe
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2.1.4 CucrtemMa ycTaHOBOK

-

N,, — obLuee y1cro moaynen;

Np — ofLee KONM4YecTBO NaHenen B cMCTeMe YCTaHOBOK
_ Nm
Np ="
Py — HOMUHanbHas NMKoBas MOLLHOCTb, BT,
PO = Nm ) Pmax;
A — ofwas nnowags A paBHa cymMMe NsoLlagen ycTaHoBOK, M2;

— pacyeTHas cKopocTb BeTpa, M-c';
— pacyeTHas CHerosas Harpyska, kr - M2,
Uy — HanpsxeHue xonocToro xoaa, B

2.1.5 OpueHTauua

B — yron HakroHa K ropu3oHTanu, rpagychbi;

o — asuMyT, rpagycel:
- oT tora B CeBepHOM nonyLiapuu,
- 0T ceBepa B KOXXHOM nonyLapum, «MUHYCOM» K BOCTOKY, «NIHOCOM» K 3anaay;

— cnexeHune, eCnu BO3MOXHO;

— perynupyemMasi opueHTaumnsi, ecnm Bo3MOXHO (KONUYECTBO eXEerofHblX nonpaBok U AnUTerb-
HOCTb KaXX[oro nepuopaa).

2.2 MopcucTeMa HaKONJIEHUA IHEpPrum

CwMm. npunoxeHve A Ansa npumepa ¢ anieMeHTaMmmn CUCTeMbl YCTaHOBOK.
2.2.1 Akkymynsartop
XapaKTepUCTUKL akkyMynaTopa onpeaeneHbl B TEXHUYECKUX AOKYMEHTaxX (YCNOBUAX).

U, — HomuHanbHoe HanpsixeHue, B;

Cig — HOMMHanbHaa eMKOCTb, A - Y;

C4go — PacyeTHas MOLWHOCTL (nepuod 100 u), A-y;
— TUMN 3MEKTPOXMMUYECKOTO akkyMynaTopa

2.2.2 Barapes

ne — YNCNO akKyMynaTopoB (nocnegoBaTesnbHOEe coeAnHeHne);
n, — yucno 6aTapen, coeAMHeHHbIX NapannenbHo;
Ug unn U,, — HOoMUHaneHoe HanpsxeHue, B,
Ug=n-U,;
Us — HanpsbkeHue B koHLe paspsiakv 6atapewu, B;
Cioo — pacdeTHas MolHocTb (nepuog 100 4), A -4, NpU HOMUHaNbLHOW TemnepaTtype, °C
w — BeC, Kr;
1% — o6bem, M3.

2.2.3 CucTteMa ynpaBreHUsi HAKONNIeHUeM SHeprum
XapaKTepUCTUKL onpeaeneHbl B TEXHUYECKUX AOKYMeHTaxX (YCrnoBusax).

— NPUCYTCTBME YCTPOMNCTBA KOHTPONMSA U3BLITOUHOM 3apaaKu;
— NPUCYTCTBWE YCTPOMCTBA KOHTPONA rNy6BoKoi paspsaaku

— NPUCYTCTBWE YCTPOUCTB CNeXeHust M 6e30nacHocTu

Uy — HOMUWHaNbLHOE HanpshkeHue, B;

Unnax — MaKkcumarnsHoe BXoaHoe HanpshkeHue, B;

— MakcumarbHas KoOHTponupyemMasi MOLHOCTb BO BpeMsi 3apsigkn U paspsgku, BT;
— MakcumarbHble KOHTPONMPYEMbIE TOKA BO BPEMsI 3apsigkn U paspsgki, A
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2.3 YnpaBneHue aHepruen u ee npeobpasoBaHue

2.3.1 UnBepToOp
XapakTepucTuki MHBepTOpa onpeaeneHbl B TEXHUYECKUX OOKYMEeHTax (ycrnoBusix)/

— HOMWHaNbHas BbIXOAHAsA MOLUHOCTb, BT;
— MakcumarbHas BbIXxogHasi MOWHOCTL, BT, 1 onpegeneHHbld 4ONYyCTUMBIA MEpUo BpeMeHN;
— BX0OJHOe HanpshkeHue, B;
— MakcuMmarnbHoe BXogHoe HanpsikeHue, B;
imin — MVHAManbHoe BXxoaHoe HanpsixeHue, B;
»  — BbIXoAHOE HanpsxeHue, B;
—yacToTa, 'y,
dopma BOMHbI;
— uuncno gas;
— KO3 PULMNEHT HENMMHENHBIX UCKaXKEeHUI

imax

B Sl el el

2.3.2 pyrue ycTponcTBa

(Mouck TovkM MakcumanbHon mowHocTu (ganee — MTMM) npeobpaszoBaTeneil MOCTOAHHOIO TOKa
nT. Aa.)

XapakTepmucTukn Apyrux yCTponcTs orpeaeneHbl B TEXHUYECKUX AOKYMeHTax (YCroBusix).

— HOMUHanbHas BbIXOAHAA MOLLHOCTb, BT;
— BXOAHOE HanpshkeHue, B;
- HOMUHaInbHOE BbIXOAHOE HanpshkeHue, B;

Unins Umax — MUHUMansHoe 1 MakcuMarnbHoe BXoAHoe HanpshkeHue, B;
Lin: Imax  — MWHAMAnbHBIA M MaKcMMaribHbIA BXOAHOW TOK, A;
f — vacroTa, [y

MpumeyaHune—/[Ona2.3.1u2.3.2 xapaktepuctukm onpegeners B M3K (Ha paccmoTpeHum).

2.4 Harpy3sku
2.4.1 MNMonHasa Harpy3ka

— HOMWHanbHbIEe obLMe NapaMeTpbl NOTPEbNEeHNs 3HEPTUM;

— B TeYeHMEe KOHTPOSbHOro nepmnoaa BpeMeHMU;

— MakcuMarbHas Tpebyemasi NpoekTHas MOLHOCTb, BT;

— MWUHUMAIbHBIA 1 MakKCUMaTbHbINA MPOEKTHBIA TOK, A;

— MUHUMarbHOe U MakCcuMarnbHoe JoMNyCTMMOe HarnpsbkeHue, B

2.4.2 EAVMHUYHAA Harpy3ska
XapakTepuCTUKN Harpysok onpegerieHbl B TEXHUYECKUX AOKYMeHTaxX (YCroBuUsaX).

— HOMWHanNbHOEe BXoAHOe HanpsxkeHue, B;

— MUHUMAaIbHOE U MakcMMaribHoe BXodHoe HanpshkeHue, B;

— HOMUHanbHasa BXoAHas MOLUHOCTb, BT;

— MaKkcManbHas BXoAHas MOLLHOCTL, BT;

— HOMUWHanNbHLIA BXOAHOW TOK, A;

— MakcUMaribHbIA BXOAHON TOK (M ANNTENbHOCTL), A;

— HOMWHAnNbHLIA COS ¢ (NPU HaNMYUK);

— XapakTepUCTUKL Harpysku (MOCTOsIHHast MOLLHOCTb, KOMMIIEKCHOE COMPOTUBIEHUE U T. 4.);

— ™n;

— BWZ NOCTaBsSIEMON NOMb30BaTeNo 3Heprn1 (aneKkTpudeckasi, MexaHudeckas, TennoBas, ny4vmc-
Tas, rmapaenuyeckas,...).

2.5 Pe3epBHbIN reHepaTop

— TN 1 PYHKUMK;
— HOMUHanbHas MOLHOCTb, BT;
— HOMUHanbHoe HanpskeHue, B

MpumeyaHn e— Pe3epBHblll reHepaTop He NpeaHasHaueH ans o6ecneyeHns NONHOro 3NeKTPOCHabXeHNs BO
Bpemsi 4aHHOTO nepuoja.



rOCT P M3K 61194—2013

2.6 dnekTpuyeckasa cxema cUCTeMbl

2.6.1 MpuHUMNuanbHasa 6nok-cxema

2.6.2 Cucrema NnpoBOAKM YCTaHOBKM (NpUHUUNUanbHasa 6rnok-cxema ¢ guogamMmm)
2.6.3 YcTtpoiicTBa 3awmThl U 6esonacHocTu. NMonHana cxema

MonHas cxema ¢ MecTaMu pacnonoXeHUs:

- YCTPOWCTB 3aluUThl,

- ycTpoicTe 6esonacHocTy,

- YCTPOWCTB 3aLl1Thl OT NepeHanpsbKeHUst U MONHUEOTBOAOB,

- 3a3emieHus,

- MPOYNX YCTPOWCTB.

3 BHewHue Bo3aencTBYyOWME (haKTOPbI

3.1 PaccmatpuBaemble nepuoabl
3.1.1 BasucHbIN nepuog

Mepriog BpeMeHU, UCNonb3yeMbli ANs pacyeTa 1 NpoekTUpoBaHus cucTem. MNpoeKTHbIN Cpok paboThl
cnenyeT onpedensTs B nepuoae: N, (4acsl) n Ny (AHn).

B cnyyae ecnuv 6asncHbIl Nepyuod NpeBblllaeT TPy Mecsilia, pekoMeHayeTcs NPUBOAUTb CPeaHUn Unn
MeCSI4HbIN CPOK paboThl.

3.1.2 MNepuop akcnnyaTtauuu

B AaHHbIN Nepuo BpeMeHn oXxunaaeTcs, YTo aHeprus, BelpabaTbiBaeMasn cuctemoi, byaet notpebnatb-
cs. Takve nepuofbl MOTYT OCHOBLIBATLCS:

- Ha gHAX;

- Ha Hepensx;

- Ha BpemMmeHax rofa.

3.2 MecTononoxeHue

— LMpoTa, AONroTa, rpagycel
— BblcoTa (06513aTeNbHO, eCN €CTb OrPaHNYeHnsl), M
Tamd — CPeaHas aHeBHas TeMnepaTypa BHelHel cpeabl B 6asncHbIn nepuos spemenu, °C;

Tamj — cpefHsist CyTouHasi TeMmnepartypa BHellHen cpeabl B 6a3ncHbIl nepuod Bpemenu, °C;
— MakcumMmanbHasi TemnepaTypa BHeLlHel cpeabl* Ha mecTe, °C;

— MUHUMarbHasa TemnepaTtypa BHelHeln cpeabl* Ha mecTe, °C;

Viax — MakcumarbHas CKopocCTb BeTpa Ha MecTe, M .c1

* Bo Bpemsi 6asncHoro nepuoaa.

— cpeaHerogosas ckopocTb BeTpa, M- ¢~ 1;
— oBLMIA NNaH MecTOMNONOXeHUs;
— nrowaab TeppuUTopun, 3aHUMaeMoii cucTeMon, M2,

I punmMmevaHune —ﬂaHHble napameTpbl MOryT ObITb onpeaeneHsl No B3anMHOMY COrmalleHuio N JOIKHbL, eCrnn
N3BECTHO KOHKPETHOE MECTOMNONOXEHNE, MakCUMaribHO COOTBETCTBOBATL AOCTYNHbLIM METEOPONOrMYECKUM JaHHbBIM nvinn
MECTHbIM NPOEKTHbIM pernameHTam.

3.3 basucHble NUpaHOMeTpUUYeCcKue AaHHble

G  — oblas ocBeLleHHOCTb Ha rOPU3oHTANLHON NAOCKOCTH, KBT - M~2;

H — 3HepreTUYecKas 3KCMO3ULMSA Ha FOPU3OHTaNLHON NNockocTH, KBT -4 - M2,
a Takke ByayT Ucnonb3oBaHkl cnegyolwme 0603HavYeHUs:

1 — Ha MIIoCKOCTU;

dir — npsimon;

diff — anddysHbIR;

N — HOpManbHbIN.
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JomkHel 6bITb onpegeneHbl ABe KpUBble, pacCcMaTpMBaeMble B Ka4eCcTBe 3TarloHHbIX Mo cornalueHnto
MexXay npousBoanuTenem un 3akaz4mkom CUCTEMBbI:

G  — obLasi ocBeLLeHHOCTb Ha rOPU3OHTaNbHOM NIOCKOCTU B 3aBUCUMOCTY OT BpeMeHu aHs, BT - M—2;
G, — oblas 0CBeLeHHOCTb Ha NITOCKOCTY B 3aBUCUMOCTY OT BPEMEHN B TedeHue aHsl, BT/M2.

OTun ABe KpuBble JOMKHbI 0TOBpaXaTh 3HaYeHUs CpeJHeCYTOUHON OCBELLUEHHOCTU (CM. TakxkKe KPpUBYIO
«ConHeyYHble cyTKM», Haxoasiykocs Ha paccmoTpeHun M3K).

H  — cpepaHsisi ropusoHTanbHas AHeBHas obLias ocselleHHocTb B BasncHbIl nepuod, kBT -4 -M~2 B
[eHb;
H, — cpepHsisiAHeBHas 06LLas OCBELEHHOCTb Ha MOCKOCTW B 6asnCHbIN Nepuod, KBT -4 - M~28 AeHb

Hqix — cpeaHsisi AHeBHas Anddy3Hasi OCBELLEHHOCTb Ha NMOCKOCTM B 6asucHbIi nepuog, kBT -4 - M2 8
AeHb;

Hpax — MakcumarnbHasi obllas AHeBHan AndpdysHas 0CBeLLIeHHOCTL Ha MIIOCKOCTH, 3auKCMpoBaHHas
X0Ts1 6bl pa3 B 6as3nCHbIA Neproa;

JO — KONM4ecTBO nocrneaoBaTerbHbIX AHen 6e3 NPSAMOro ocBelleHus1, 3adPUKCUPOBaHHOE XOTS 6bl
pas B rod, N BepoATHOE ANA 3TOro BpemMeHu roga.

4 3kcnnyaTauMOHHbIe NapaMeTpbl

Bce napameTpbl, NpMBeAEHHbIE B HACTOSILLEM pasaene, MoryT 6biTb NonyveHbl MO0 Ha cTaavu Npoek-
TUpoBaHWs, NMM60 B pesynbTaTe UCNbITaHUA NO NOATBEPXKAEHNIO COOTBETCTBUS.

Cioaa He BXoaAT:

- MeTodbl BbIMUCIEHNSA ANs NOoMyvYeHNs BbilleykasaHHbIX NapameTpos,

- MeToAbl 3KCTPanonsaLMu K 3TanoHHBIM YCIOBUSIM,

- npegensbl NOrpeLwwHoCT (TOYHOCTb, AOMYCTUMBIE OTKIMOHEHUS 1 T. A1.) NapaMeTpoB, NOSTy4eHHbIX Npu
nposepke.

BblweykasaHHas nHdgopMaums npu Heo6XoAMMOCTI COrNacoBLIBAETCA C NPOU3BOAUTENIEM N 3aKa34u-
KOM cucCTeMbl MMBO OCHOBaHa Ha CyLLeCTBYIOLWUX unu paspabatbiBaeMbix cTaHAapTax (Haxoautca Ha pac-
cmoTpeHun M3K).

4.1 MrHoBeHHaa paboTa (¢pyHKUMA MoLLHOCTH)
4.1.1 Cucrema ycTaHOBOK

Mpadrkn HoMUHaNBLHON W/WNM MAUHUMAnbHON MOLLHOCTU Ha BbIXOAE CUCTEMbl YCTaHOBOK, HO nepea
NOACUCTEMON HaKONSEHUS SHEPTUKN, UHBEPTOPAMMN 1 HArpy3KamMu rnpu cneayowmx yCeroBusiX OCBELLeHHOCTU
1 TemnepaTypsbil:

a) ropusoHTanbHas OCBELEeHHOCTb:

3HavYeHuA: 1000 BT -M~2;

800 BT-M2;
500 BT-mZ;

bz cooTBeTCTBYylOWan Temnepatypa cotosnementa T, ana T,,,, = 20 °C npu ckopocTu BeTtpa

Tm.ch:

Tc1000
T.g00 = HPTO,
€500
PekoMeHOOBaHHbIE AOMOMHUTESbHBIE 3HAYEHUS1 OCBELLEHHOCTH:
250 BT-M2;
100 BT - m2.
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4.1.2 CuctemMa ynpaBrieHUs1 HAKONMeHUeM 3Heprum
U  YpOBHM KOHTpONS HanpsbkeHus, B,

A npu Tamb =20 °C, Tamb MakcumarbHoe’ Tamb MHWHVMarbHoe

Uy, — 3Ha4eHne Ansi curHanuaaTtopa NpeBbILLEeHNs YPOBHS

U}, — BEPXHUIA KOHTPObHbLIA YpoBeHb* (YPOBEHb HanpsiKeHust
NpU OCTaAHOBKE 3apaKu);

N
UR — YPOBEHb KOHTPONA HanpshkeHus (YpoBEHb HanpshkeHus
Ansi BO306HOBNEHWSA 3apsAaKN);
Uy — YPOBEHb HOMMHANBHOIO HaMNPsHKEeHMst;
I

U, — ypoBeHb* HanpshkeHUst NSt BO3OGHORNEHUS Pa3psiaku

Ualh — 3Ha4YeHue and curHanusaropa CrUMLLKOM HM3KOro YpoBHA

Up, — HWKHUIA KOHTPOIMBHLIYA YPOBEHb* (YPOBEHb HANPsHKEHNs
NpY OCTAHOBKE pa3psaKv)

— TUN KOHTPONS
— — mny6buHa paspsagku 6atapeun

4.1.3 MNoacuctema HakKoNNEHUA IHeprun
Mpun T, M ANS YCHIOBWIA, OnpefenerHbIX B 2.4.

Dy — AHesHas rny6uHa paspsaaku (r. p.), % Cqqq

D, — roanunasa rny6uHa paspaaku, % Cqqg.
Ha aToM ypoBHe paspsaku sHauYeHVe HanpPshkeHUs NOACMCTEMbI HAKOMNEHNA SHEPTN A0MKHO
6bITh Bhile, YeM Uy,

4.2 KymynatuBHas paGoTa B nepuop BpemMeHu (PpyHKLUA MOLLHOCTH)

Ecnu He 0BycnoBneHo nHoe, NpoekTHble paboyne XxapakTepUCTUKA B aHHbIe Neproabl BpeMeEHMW yKkasbl-
BaOT NpU OTKITIOYEHHOM PE3EPBHOM reHepaTope.

4.2.1 KpaTtkoBpeMeHHaA paboTta

Cnepytolime npoekTHble paboune xapakTepucTUKA AOmKHbI GbiTh NpeAcTaBneHbl Ans NofHOW ocBe-
LLIEHHOCTM B BUAE:

H,, kBT -4 -M2 B A€Hb;

Hay = 1,2 Hi, kBT -4 -M~2 B fieHb;

H., = 0,8 Hi, kBT -4 -M~2 B fieHb.

4.2.2 NonroBpeMeHHas pabota (B TeyeHue 6asncHoro(bix) nepmona(os))

OnpepaeneHsbl criegyowine napaMmeTpbil:

a) sHeprum

Ncrnonbayemble 3Ha4YEHUS1 OCBELLEHHOCTU CrieayoLume:

H — CyMMa BCeX 3Ha4YeHNM OCBELLIEHHOCTI Ha NIOCKOCTY B BasncHbIV nepuog (rp = 6asncHomy nepu-

irp
oay), KBT -4 -mM=2:
HH = ZHI;
Hpp — CymMa BCex 3HaueHuii ropusoHTasnbHoON OCBELUEHHOCTM B 6asucHbIil Neproa

Hyp = TH.

* ObsizaTenbHO, €Crv 3T YPOBHU CYLLECTBYIOT.



roCT P M3K 61194—2013

OnpegensemMble NapameTpbl:

Ky — ko3bduLmMeHT opueHTaLum Ans 6asncHoro nepuoaa, onpegensieMblil kak:
KO — HIrp;
Hp
Eyy — 9MeKTposHeprus Ha BbIXOAEe CUCTEMbI MPK HOMUHATBHBIX YCroBUsiX, KBT - 4.

PekomeHayeTcs ykasbiBaTh NpeanonaraeMble 3Ha4eHUs pe3ynbTaToB BeluMcieHuid, Hanpumep MNTMM,
NOCTOSIHHOE HanpsbkeHue U T. 4.;
b) kosadduumeHT NpeobpazoBaHna 3HePrumn

Kg — koaddurumneHT nonHoro npeobpasosaHust 3Heprumn
=&
C PRyt

roe t — KonMYecTBO YacoB BO Bpemsl 6asncHoro neprnoaa;
c) adpeKkTMBHOCTb
h — KNa acdpexkTuBHoCTU NpeobpazoBaHusa 3NeKTPO3HEPTUM cucTemMon, %,

he = 100 EPy;
HIrp

[

d) akcnnyaTtaluuoHHas roTOBHOCTb (POTO3MEKTPUHECKON CUCTEMBI
[ins 6asucHoro nepuoaa 1 Ans 3TanoHHbIX NapameTpoB NoTpebneHns aHepruu:
Ty = 1= (&ng * &np * &ns)eny,
rae g,y — CyMMa 4acoB HeJOCTYMHOCTW NONEe3HoW 3Heprin B B6asnCHLIN Nepuoa 13-3a Toro, YT0 YpoBeHb
HanpskeHUsa Hke, Yem Uy, 00 AOCTKEHUS YPOBHS HarnpskeHus U,;
CYMMa 4acoB HeJOCTYNHOCTY NONe3HOM aHeprun B 6a3nCHbIN Nepunog n3-3a HapyLleHust U BoccTa-
HOBMEeHUS paboTbl CUCTEMBI;
&€hs — CYMMa 4acoB HEOCTYMHOCTU MOSe3HON 3Heprun B 6asncHbIN nepunos Us-3a NpodunakTuki un
obCcnyXnBaHNsi CUCTEMBI;
&hy — CYMMa YacoB NoTpebHOCTUN B 3M1EKTPO3HeprumM B 6asucHbIN Nepuoa, paccymTaHHas Ha ocHoBe 3Ta-
TNOHHBIX NapamMeTPoB NOTPebNeHNs 3Hepruun.

Shp —
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