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Cr.tnepreTnqeH' aHailHg Ha, rplrpoAara
Ha cJrbHqeBo-3eMHI4Te Bp.b3Ktr

,4. f. fo"ter, n. LI. Heuoacrcu

LIuc rnumy m sa Koc Jnu.te ct(u usc,,rcda auu n, E AH

Teoper.uunoto H er{cnepHMeHTaJrHoro lrdyvanane Ha c,rr.bH-
rteBo-seMHnre Bp6sKr,t (C3B), ocBeH qe [peAcTaBnfiBa HayrreH r{Hrepec e H or
IIpaKTLrqeCKa rroJISa.3a OCGUIeCTBflBaHe Ha paAr{Otspb3KHTe, 3a CI{HO[THKaTa, KOC-
MoHaBTI{Kara H BHcorrHHHara aBHaqHrI, 6aouereopoJrorfisra H T. H. B cucreuara
C.rrtnqe-3eMq c.rlqecrByBar cJIeAHHre noAcacrelaz: C.nrnqe ciaxrt,tena o6nacru;

po @epa, arnrocQepa,xu-
ep C3B ca cBbpaaHr c
u [2]' or Halla'Ioro Ha

. o araHe Ha crarr{crnqec*ule ueroAn [3] a
BpGsKr.r Melr(Ay repvsr{paqf
ouaruurHara u/ ?KTr{BHocr,:

3a KaqecTBeHo HStCHtBaHe
BbBe)KAaT IoJryeMrrHpHqHr{ nflpaMeTpn, r,r3pa3rr-

BauIIr KoHKperHI{ Bp'b3Krr MexAy BeJrr{qKHLr, Kolrro xapaKTepn,glnpar cnoricrnara.
Ha Hsrot Or ue6poenuTe rroAcacreMu. t{ecto Te3H BeJrHqaHH c4 Qynrqlrn Ha Hrr-
KaK6B 'O6u1 UapaUetrp, roiiro o6ycaaer ,,Brl_coxarau KopeJlanr4BHocr Ha rro,/r5r:
eMrlrpHrrHnre napaMerpa. Bse Quearara na C3B e AoKasaHol ctulecrnyBaHerq
Ha Mno)KecTBo Kopenaquu - MexAy napaMerpare Ha cfltHqeBvf B.nr6p H eJIeK-
TpoMafHETHaTa aKTIIBHOCI,,npoffBflBaula ce KaTo Hr.rcKoqecToTHa MaTHItTHIt Ba-

P.J,t-1tl1H.; MexAy ceKropHara crpyl(typa Ha MexAyrIJIaHerHoro .MarHHrHo no./re.
(lvIMII/.u uflKou KJrr.rMaroJrofnrrHg fipoqecH v r. n. Her<a noAqepraeM, qe c-blrlef
crByBaHero na o6oco6ega floAcncreMl,r B cacreMara Cntuqe --1.3eMn,. K.bAe.To
fipoqecuTe B eAHa [oAcllcreMa B.rrbpBo rpn6.nuxenre ca HeBaBhcHMrr ror npo!
IICCITTC.B APYTA-.IIOACHCTEMA, HE NOSBOJIRBA AA CE MOAEJII,IPII .C3B B TCPMHi
yI{Te Ha o6uqafisare reoperuKo-MareMarrrr.rHr,r MeroAH. Hanpurvrep nsanuo4efi-,
crBuero Ha cJrGHqeBnfl Bflr'bp c MafHHToc$epara Ha 3eunra , ce o[HcBa c Ma-
rHEroxHApoAIrHaMHqHH (MXA) ypaBHeHnfl, uannlrrocQepHara nJra3Ma - c KHHe-,
rHqeH MeroA, B3aHMOAefiCreHero lr c fiouocsepara - c eAHoqacrHgHo oflHCflFra€;,
eganluoAefrcrBnero na rionocfepara c Heyrpa/rnara arruocSep4 -- c ypaBH€HH€ro:
Ha HaBHe - Crorc. OxpyuHnaaHero Ha iucreuate ypaBHeHr,rfl,1rpe3 BbBexAaHe



Ha HOBH qJIeHOBe LI BpbSKH FOEI4 LO Te)ItKH HSIII,ICJII,ITe.rrH
npH onpeAeJrgHe Ha HalraIHr,ITe u Ha rpaHnr{H[Te ycJI
ralrEu peSyJrTarn ca HeAocTaT'bqrr14 H nporr.rBopeqr.rBr.t.

Or ocHoeen HHrepec e H3crreABaHero Ha MexaHr{gM
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npexBbpJrrrHe Ha eHeprfifl rlpH crbHqeBr4 epyflqua K6M
KOTO npOCrpaHCrBO OKOflO 3eirasra.
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@ur.1. Crpyrrypa Ha ruarHurocrfepara ua 3elmr
1 -mautuni 2 -xacn;3 - rpaHuuen c,trofi orx
ra crpaHa; 4 -- cnt,H.res BflTtp; 5 - srHtrrHa [.ra
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Ir paAuaquoHeH norc; 6 - oza'n ua iro;rrpu
urocQepa
ctlflHufii
ITJIA3MEH7 

- 
nnasNrocSepa; B- paAHarIr4oHeH rrorc; I -cttoii; 10 - oilalrlKa Ha MarHr.rroc$epara; 1I 

-pI4HHa rpaHr.rvna o6,nacr; ,12 - eNcoKour4pr.rHHa
onauKara Ha llarnuroc$epara

B crarnqra e HanDaBeH onrlT lla ce rigno/rsBar HoBH I,IAEH; KOHTO'6H)iA
MOIHAJIH 3A MATEMATHIICCKO ONfiCAHHE HA MAIHI4TOC4CPA (Qur. 1). Buu

HA AKTUBCH

),' r<orito peiy
TOK IIO I{CTHATA

TIJIOCKOCTTA HA
nyHoIIIHt4g MepVAHaH OT Br.rCOqrZHa HeKOJTKOCTOTT{H KrrJrOr

JIyHara e or ctrqaff nopr{Abx. flsaHnsr HaAnbxeH ro OT MATHH
Aoo

e HacoqeHo KbM Hefi nopaAn ToBa, r{e Tfl IiSnbJrHgBa
(cnopea AocerarrrHr.rre HscneABaHHrr npeAzMHo eAHo
eHepruriHlrfl rroror or Crr'Hqero KbM 3eusra. Cyuapu
BcpxHocr Ha MarHaroctpepara e -10?A, [,bJrHr4flr roK

cMlrbnla' -KTypn, r(oHTo

Karo ca HsnoJrsBaHH r.rAen or cuHepreruKara I4l, cTaTrrflTa ce
AHAJIIIS HA HSKOI' THTII,ITIHH LI C KJITqOBO SHAqEHI{C II U"B MA
H TSXHOTO Bar.rMOAefiCTBUe. oTqATa Ce SHaqeHr{eTO Har
reMnre rrapaMerprz '. Qyi{Krlr4ff Ha paanpeAeJreHr.re Ha

BGTperxHH 3a IIOA

n fiouocQepara npn cnoKofiHr.r ycJroB{.tff e 0,7 .100A, a
Crofrsocrra My ce onpeAers or KoHqeHrpr.rpaHero .Ha

AI'IHaMHqHo paBHoBeCHe H OT Bb3HLlKHaJIuTe CbCTOflHHfl
sane (Sur. 2).

MafHr.rTHoTo rroJre, cneKTpaJrHO paSnpeAe/reHHer Ha
H Ha BbHITTHH napaMeTpH .- KOMnOHeHTH Ha MelI(Ay
!I SaKOHa 3a r.t3MeHeHHeTO r.IM, CKOpOCT H rIJrsTrrOCT
CrpyxrypapaHe Mox(e Aa ce rpeAusBur(a ulunu usueuu

or eAHa crpyKrypa B Apyfa np?r SarrasBaHe Ha creneHr
3a HfKor4 rracTn Ha MaIHHTOCoepaTa TaKOBa

HeHrara Ha MMII (Br). 2. CtqeraeaHe BJrHflHHero Ha Hff
H3MeHeHLre Ha flpl,rHqr.rnaTe Ha noAqHHeH[e MexAy TflX
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Ti^ij.?.tT:1a_HeycroriqnBocra H rra sapeA:T :1.1r,{H B6pxy o6paoyBaHero Ha
ABoHHI'| c"loeBe H BlruflHveTo Ha TeSla cJIoeBe Bbpxy Konseiqzgra Ha rlJragMaTa
r'r, Bbpxy Ar'rHaMHKara Ha r{pynuoM aula6nlra e"ep.iro6o,te" t5; 

-6]. 
3. Aocrarase ua

0
/ ffiz NjJ

Orar.2. Toxosa ctrcreMa n uarHurocQepara npu HucKa MarHr,iT_

cQepara; 2-roxone, r.t3.rarranlr
qpTqTo no,,I'IpHocT ce MeHfi, B Sar

BACI.IMOCT OT OpueHTaIILIrTa Ha MafllaTHoTO nOJIe; IUI4pOKI.I
crpe,'rxpr : ToKots c,rorl, r<ortro reqe ro MarHrironay3ara tor Ba-
naA Ha U3TOK; TtbHKl.I CTpe,tI(o' _ TOKOBa ClrCTeI,ra 

''O 
CLIJIOBLTTe

JrLtHHt4 Ha MafHr.lrHoro no,Te Ha 3elagra; HaAr,IbxtHllTe ro^Otsc B
OBAJIA HA NOJI'IPI'I}ITE CHflHU'I CA TPCACTABCHI B I,IIIBAPI{A}IT[IA(lNV) xoop4rzHarHa cr.rcreMa O-,^{Li-

KpHTr'rqHa crofiHocr (rzrrepnan) Ha yrpaBr'rflBaulrrre napaMerpH, IIpH Kosro cHc-
TeMara.MoH{e Aa apgMllHe npoHgBoJrHo B eAFro or HflKoJrKo BGgMoxHH cl,cro-
flHarr. Hanpr.rMep raKbB rapaMerbp e napaMerbpar ua Axaco@y

e:V",uBozLz sina (0/2), 1

0-

KGACTO

Jarctg (l BnlB" | ) np" B")0,
In-arctg (l BnlB,l) np" 8"10.



HeTHOTO. MaTHLITHO nOJIe B cJIbHqeBa KoopAI4HaTHa an L e

oT 3eMflTa AO MalHHTonay3ara, It3MepeHo no JIHHITflTa

npeAcraBnflBar npoqecl{Te B fpaHVqHI'ITe o6racTI'I -- Mar

poiruHHnrl [paHHrIeH CItOi4, AanerlHara onauKa' Kacra

Tyr Z;o,:e cl(opocrra Ha cJltHqeBnfl BflT'rpj .Bo-ro
.n6"te ni 3er,tsra Ha MarHl,ITonaysara i 81, B, ca KoM

BI4)I(AA TIPOMflHATA IIA B.III{'IHHCTO HA EAI'IH I1NIZ. APYI NA

cMrHa Ha npeo6.rlaAaBatrlldre rvrexauueurE. [5].
flpe4.naraurznr noAxoA e: cpeAara (n.rrasrtla) ce oruc

peHql{anHI{ ypaBHeHl{fl c orquraHe Ha Qlyrtyaqaure
flrpno ofipeAeJlrt\{e ycroftunenre perueHlrfl H cflopeA
Merpfi Q* i:1 +2. flo'tyqeHara cacreMa nI'IHeaJIH3Hp

HATA HA MATHU

HTNTC HA M€}I{

pec
aTonaySaTa, H

Qnr. 1). Tau sc ce
MeT'Lp H TA

e roeQnquenr: flean-
r.rMafnHepHaTa - pa3-
.rrnn); Fu ca cn.riu Ha.aL.'..),.ts-_

Ha eHeprl,Ifl,
peAeneHH oKOJIO KpH-

Merp[ qr, i:l+n. nr.rHeaJrH3Hpa

rroJryqaBaMe 3a HflKoLr or rtlx neyctoftuunH petlleHl'Ifl, T.

JTffBaIIII{Te napaMerpH H rIpl,IHtlI'IIlhTe Ha noAqHHeHI',Ie.

KprjilrirHure ToqKLI B peIIJeHI'Ifra, Ha p?3JInqHI'ITe B'b3

HrzKBaHero Ha xaorl4qHu cbcroflHHfl. Onzcagueto sa
B63MOXHOCT Ha Me3OCKOnHqHO HI'IBO' HO CbC SanaSBaHe

r{3cJIeABaHe Ha B'bSHI,I{Ha/IHTe MaKpocKolHIIHI',I CTpyKT

ABEXeHHTI, Ha co6cteeHlzre HM rlecrorll H Ha rflxHara
KJI()qBAHC HA

(1)

K'bAero

Sarr.rxBalql,ITe peuleHl'Ifl noilyrlaBaMe ypa
c)u

# :Cu(v, u)-l Dl,V2ttp* F y(i), p: 1

up xaparrepusupa Syurqun, KoflTo oIIHcBa ABaxe

Sasoe-oro npoctpanireo; 
-Ou 

ca senuseftnn @yuruun; D
Hara My crofisocr xapaKTepI4supa 4n@yeuoneu npoqec,
[pocrpaHeHne Ha HMTIyJIc (uanpuuep eJIeKrpoMarHI4rHI'I ]

eganrvroAejtcrBne Me)r(Ay cncreMaTa 14 BGHTITHHfi pe3epBoa

Heearuxealqlzre perleHl'Iff Ha ypaBHeHue (1) ca .pa:
TVI.qHW TOqKIZ B TeCHU CneKTpanHI,I I'IHTepBaJlR' KaTo Qny
BarrIr.ITe IIapaMeTpIz B ctoTBeTHIdTe TotIKlI npeAIl3BHKBaT

Bara rpaeKTopl,Is Ha cllcreMara. I'pauuunnre I'i HaqaJI

onpeAenflT or KoHKperuara SneuuecKa 3aAaqa, Ho c'b
qrznrr, Ha KoI4To re tpn6na Aa orroBaplr:

zu(s)=0 . jffo(O :g 
' 

ur(x):uu@+ L); ll a ll

Cera ule [peAcraBI,IM no-loApo6uo HrKo,/IKo npoq
npeAloJlaraMer qe cnoMeHarI'ITe I'IAen ca BaJIfiAHI'I. Tprt

CJI'b-HqeBInfi BflT'bp' r. e. KoHBeKIIHflTa Ce sBflBa npl4 Oa'

eHepflrfi oT cJlbHrIeBHf BffTbp [l .4,IiCHnaIII{fiTa L',I 3! C

rpnine ulunu npu npoqecl{re Ha npuc'ber,HHseaue' AeH
uarHnrocSepara ce oflucBa c ypaBHeHHe or BHAa:

*J# : e 
" 

(E t- aos( B o) - f (e 
"*,

Ya[uure Ha yrp4Bnfl-
rQypxauuu nln Qaeo-'e ycroBnfi sa (|) ce
ByBar ocHoBHfi 4plIH-

3alaqara ctltlecrBeHo ce ycfloxHqBa, aKo F, sasucn uu [4].

C( "o, x+@

HpaHeTo Ha

CTKA HA

H nprrMepa, 3a

Aa or6enexnM,
o

ga

Bp'bsKara MexAy resH rlpoqecfi uMa Qopvry.ln, n r.r caMo qpe3

Ha HHAylt
uarHurocQepa

(2)



KbAeTO rsw e eHeprr.rffTa Ha B3ar4MoAeftcTBHe Ha cJrbHqeBr.tf,
cQepara. I4_u,uyur.rpaHoro noJre .E uoxe aa ce 4eQaHHpa c
reurlnanu @ .n V flo.cnqAHrzs HaqflH:
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@ur.3. MoAe;r . na KoHBeKrrHflTa B,r,B, Br.rcoKorrltrpu4uara
AHeBHa fioHoc$epa s lxoopAfinarria er4cren4a O-MLT
a 

- 
B 3aBucr.iMocr or 8, na MMII; fi ::i g2914g14nrocr or .8,

H B, rra MMII
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l{6tigTb E'i v Etr €akoMfloHeHrflre My,,,cGdrBC'tHo neprreH,el{RJrnrtpHr{ rr,.ycro;
peAHri Ha .MarntiTRoto nofierrHa 3eu'sia Bo,, Et Ahsd rroneufimannlln uaA;npeg
MarHr{rocoepara, xoftro e or nopsAbKa Ha 50j00 kv, a E, de ssqsa ,t$r+rrtinn
Ha HaAIGXHI{Te TOKOBe /u, T. e. t, ,i ,,;r
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Onr.4. Vlsonuuuu Ha noreHqllaJIa (kV ) ua KoHBeKTIzB

rroJre B r;rHBaprraHrHa roopAlrnatua cI.icTeMa (D-MLT
a -in*0 n'pn ur"pruuro ti;>58'; 6 - iil:O s o6nacrra

I{ BbSHI,IKBa B ,,3OHtiTe I-|a Ir3qeSBaHe(( Ha

fiour,rsaqus). Bplerata MelI(Ay (D H e.* ce

sapnAnre (o6;r

.u,trcHnarlHflTa Ha tsw B MarH[Toc$epara. clulecrnyqar
AHCr.InaIIHfl. Hera upueueu

(4) O-/ (er*, Fo;), .:,

KbAeTo Fo/ CO BbTpeHHI'lTe [apaMeTpH Ha

,rr,llc14IIaqrIflTa. Taxa nonyl{aBaMe Bropara

(5)

oTo ed'IeKTpuqHo

-(69"

C HCAOCTATEqHA

a Me)r(ry + "
onpeAenF or

cHcreMara,

}IqHH MCXAHHSMH HA

MexaHHSMr, HTpaFUILI
gra er, KogTo ce opBo-

3ra B6pxy nJlasqara.
lHMa sa cBIlBaHe Ha

Qu.nauenraqunrfl ua
ce ofincBa cbc c[e,(-

yqeHltero (neYcr!ftu6:

BpbSKa

aena n (2).
ITpuctedut+nlaHe, To e Qynrunr Ha AI'IcHnarIl

rpnrepHa poJIfl B AuItaMHKara Ha Mari'IHroctlepara. Enep

6ox4ana npu nplrcbeAuHflBaHero, Ce I'Ispa3XoABa 3a pi

ToeH npoqec npoAbn)I(aBa, AoKaro eHeprl'IflTa t/n, Heo6x

nJraoMara, HaABHIITu euepruf,Ta, Koqro ce ocso6oxAaBa n
roKoBere (Sur. 5). !,auaunxara Ha npncbeAltusbaHero
HaTa cucTeMa ypaBHeHuf :

0:g(,/r, Ay)- aAr,,

#:fljt, Y, As)'

KGAero 4, e eexropHl.IflT noreHlrl{an Ha MatHHTHoro
npe3,HeyTp?JIH4ff.:CJloft, Bplerata MexAy er'u 41 ce

Ha rrtpBoro ypanHeHlle (5).'3a no-qararburHllfl rlpeHoc"

BpbSKara :

(6) i',:E(it, Ay)- l'A;.
Togn ror oflpeAenfl Al,Icnflaqlrflra Ha -eHepnunra Ha c
Bocrra Bbrpe B MafHl{roctlepard).



Eruepzemu,+H,u Hu\d. vpanneuunra (5) ca qacreH cnyuafi, Ha cucreMa, o

Barua AHHaM H Kara B peaKrrB H o'4uQyenounll.,Tgynryl " 1_ ? olu_t]4"_1 :1
npocrpaHeHr.rero Ha I{MnyrIcH ' no.u6$eurel [8]. "Elue $asoe-oro_ 1p9_tlp3-T:t1:
cr,ICTeMaTa BaTBopeHa tpler<ropr.rn, KolTo rttiliaia upee oco6el{a rotlKa rl{r
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M#: n+ B (u, u) ,

x'bAeJo L, M ca .nuuefisu o[eparopn; B e ue.tnu-efina S
_- Peureulr na (7) ca SyHr<inuri <p(u,/), rouro rpu t HpaHo ,/ Ce Hap4rraT

BoJrHr4 z. B clrfqas
cBe)r(,u,a lo peuralaHe

Ha cxcreMam (2) c6c cne,AHoro peureHue B eKBuBaJreHT paBHHHa:

(B)
dx- |

; : ; F"XBol 83, F,t: € oVo(s.,", F")-.F*V
du^..

-ma -+:-,
KaAeTo po e MarfrrireH MoMeHT.

ABr{xeHile. B o6u1nn c;ryurifi q(u, t) be HscaeAsar npu nj
Ha Mafnnroc$e_pHara KoHBeKqr,rfl r{3cne,[BaHero Ha (i) cd

Tyr n.lusar flapaMerpr{, KgplTo xapaxrepr{3r{par eneplr,.. Trfi Karo s,.(r,(ir* [10], eciecrseHo e Aa He
BJILISHUe, T. e. B IOCOKa Kt|M IO-BLICOKI eHepreTr.tqHlt
Aa ce HarrH[re cJreAHaTa cHHepreTHrtHa cLIcTeMa OT ypa

(e)
doint
-if :J (ei, Iti, 11ia1, uig), j:1, 2,

/ e_I{HAeKc sa n4eHrn0uqupaHe Ha nocdrreAoBarenflu ei=I -- c"IbHqeB nnrrf Lsw), 7:2 - npucr.a""g"r"i
9leRna KoHBeKqHn (m). d n6:"ira irpr"u'Ha (9) 

"rrru".HJIH ToKoBe, KaKTo cl6,\va:-ur-jr_ HanpeqeH ToK, lls+I)U*.-il) - HeyrpaneH Bflrbp, . .

UqeBHAHo cra6a,rHocrra Ha crpyriypara, onucaHa
KaKTo ua sefrgrre lapaMerpr{, rara H Ha BHeceHara B HeJ6i€1. Cauo npn roBa ycnoBr{e crpyKrypara npeAcraBJrs
cncreMa u ueycroriuiBocrr4Te B Hefl ce 

-onpeneJrflr or I

KHre napaMerpx. fluuoro peilrenue Ha cacreuara (9)
['bpBo cfieK.TpaJrHaTa 3aAaqa Ba r-lflnoTo MHoxecTBo 6/,'AarlaBocrnre (6u@ypraunnre) sa BcsKa crpyKrypa H Aa c
Horo ra noBeAeHHe. CroxacrnqHocrra riu ABnxeHr{sra B
ce onpeAeJrs or csoricrBara Ha cr.rcreMaTa, Ho HeBHHaTH H
BerHoro eHeprHriHo nnao [1. 1]. Toen Hgso4 rrosBonrBa .[
MaHHeTO CH Bbpxy MaJTKHTe [apaMeTpH 67, irt{HTo
crBeHr.r ga onpeAennne na..SaeoBr.rre_ rpaeKTopr.rw,. onucBa
caHaTa cxeMa cbIrIecTByBa,ilIt4rIT KaCKaAeH npeHoc Ha
SeMHaTa IoBRpXHOCT U Bnr.rflHHero My Brpxy qoBeKa o
loAquHeHocr Ha KoMnoHeHTure Ha cr,IcTeMara Caruqe _qe
KJIOqBAME B./IHSHHETO C IAJIAKTI]qCH H HSBbHIATAKTNqCH Ii

qeHrlq, KOeTo Moxe Aa [poMeHH HaKJroHa Ha ocTa Ha

HKIUIfl.

Ta Ha KpbroBr.tff ToK

TBCTHHTE ABH)fiCI{}Ifl

- lioues 4pefi@,,,. .,

ce orqnra o6DarHoro
CreAosarennb uoxe

pt'eTI,IrtHH CTDVKTVDIT .
r J ___J I._- ,

r), /-J-MarHHTo-

CATA HA HAAC)KACH EKCTICPIilMCHTANCH MATCPI,IAfl U CTUI
ToBa^cBpbxycflolxHeHa KaprHHa Ha s3aHMoAeficreHqra,

B nocoseHara no4pej16a n"r"p".-npeAcraBJrflBa pe4yB
HoaKTHBHr,r ( I ), eneprerurrHorracnBHrz 

1 2);' euepf erfl rrnooroop
HooarBopeHn o6aacrn (4). I'ona pa3AensHe:olr€BuAHo € VC
BH,(Hara oSycnoneuocr Ha rpynupaHe Ha o6.rracrure (t) _j 
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nocJreABara ilpoMfHa b.pa6otara Ha Ha SeMf

Hr{re nJroqu [2]. t{pes uanuntoc$epH c HHreHf

sr.rQuqnpanero ia I{aAnbxHI{Te ToKoBe, uHflTa Ha

nJla3Mara, ce BaHe Ha e

Hara eHepnus c$ePHoro Pr

HaAlrxHllte (HHTeH3I'I e

Bnero 3a HAe oBOAIIMOC t1

HOTo noJle. TOga yc;ronue no BFqKa B

TtqflocT I{a HocrITeJIIITe Ha SapgAI'I B

napaMer"bp. FIpu cnyuaft 'Ha naprlaqna

cIeAHaTa npeAcTaBJlsBa eHeprerl'IqHoaKT
[pe4cTaBa 3a ponflra H SHaqeHLIero Ila co6Crseuure 3a BcflKa o6laCr 

_eueprg'
THqHH HBTorrHHrIn B npoMflHaTa Ha uocoKara Ha esanl,toAelicrBHero Me)I{Ay .IoA-
CUcTeM11Te B Ha ltpbB t1ofJIeA CTaIInoHapHara QeuolteHofioruqHa KapT[Ha Ha UJg'.
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