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SUMMARY

Relevance- solar energy is becoming an important source of energy due to increasing
consumption and limited natural resources. The sun constantly emits large amounts ¢
energy that can be used to produce electricity and heat. Renewable sources, such as st
energy, are environmentally friendly and sustainable, which makes them promising for
solving energy problems.

A combined energy supply system for a private house using solar energy is ar
effective solution. It combines solar panels to collect energy and batteries to store exces
energy.

This approach helps reduce electricity costs and ensures a stable energy supply. T
use of solar energy helps to reduce the negative impact on the environment and makes t
energy supply more sustainable and independent.

The objectof research is the process of converting the energy of solar radiation for
the energy supply of an educational institution.

The subject of the research is the parameters of the system of combined energy
supply of the educational institution by using the energy of solar radiation.

Scientific novelty. Acquired further development by the method of energy provision
of the needs of educational facilities due to the extraction of solar radiation energy, taking
into account the climatic conditions of the located object

The master's thesis consists of an explanatory note, which contains an introduction,
main chapters, a list of used sources, 45 figures, 47 tables. The total volume is 100 page
There are 7 attachments and presentation material.

Key words: energy monitoring, survey, energy, energy efficiency, solar panels,

collectors, energy efficiency, environmental friendliness, equipment
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Hybrid Power Systems

Combine multiple sources to deliver non-intermittent
electric power
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MakcuMalibHa Hanpyra B CHCTEMI 1500 B
Po6o4i napaMeTpH HaBKOJIHIIHBOIO CEPENOBHINA .
Big - 40 mo + 85 °C
JU1A JaHOTO (hOTOMOZTYIS
I'abapura 2384 x 1096 x 35 MM
Bara 29 KT

zB8B o dL &zOydlilsd ¢ Risegn EnerffylsRSM1d$8-840Mz" odzj SB = ' H
HdzZw L OBJLY Jyddedz" BEHJdAS EZ [d7Hz e ' 8, {ftslste’

-f OCMddi3Odz! dzgj HBBtSo ] WY t5Y disd dedztz' nzjytc 6 ( 'c
CllsLetsH) .

-l sy dz2f Mmise s H ited Bner@gsREMIEB-5 4 0O M BO dats o3
fslskydz s+ 540 11s.

-4 jtojHdr Istedo Odz' Mmis! fnts dzw Y dzts dzts 9 O tsteldizd3  ted
(dZ20fted S d&zOH, 3 GetHdded dzO H j dz ) .

ASted3dz dzO Hdzw o dL dzOyJ [detlzy €' dzv Ctsfls’™ BBHIEC

N — P n0b0Ba

P.\iO,LLleSl X TC()HH‘-IHOI'O BM[IpOMiHmBaHHH

HJ :
1 N €' dzv € Mmls! RBSHEZEZ 9,
1 tusecdh sl SBSO ] Mftsy do Odedgy j dgj o'
T tasnded] SISz dzt Mis SHdsEts d&BsHIEZ v,
1 Unsd o t6j Hd2W  C " dz €' MisH j fipsdaw ydzd s ¢ tsH ddz

A 1S te BiedB@ to O Af isdelzly dgusigils ' @Ezp df'c dzvdz0®)'ls [z 4 dizdizigzds
[22]:
W=k-P-E

HJ:
Kiw " € fnwd0a] jsdigvh. ' Y HBdE Ody Iz Istiz] & Is®H 109 7
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Lddsse d2 .
Pif tslsky gzOMdEds,
EiL dzOy ] dzipts 2@ 'tc Offizf @ 'tots[rh)2.8,C IttsH/ 82/ H j dz' .
1 ' H s Oo aln# yHits ddzO 1 joditias ts (3A2A21) o d 7 5 HAHMM IS Iz f oz

L dzOyj dzdz? ftslskzydesfmils®, h s oadH[@E: tsHdO {f Odzj c
W =0,7-540- 0,86 = 325,1 kBT - roz
2B L dO2Isd dzjtsBrR ' Hdzze BOCMd BZOdz dzgz € * dz
HsBtsolkz (k) d' Mmis!f sfde® | ude@ifizjdasts us@ dz'
sCtebedw ' s bk B' d h E[2sstsdlz L O ¥t dk dss

18460
3251

OOk e " Yydets, ' HeORE' s MC " dz' ¢ d  Odzj dzj
MjtejHdy sz fRELYeBHR sl

B 15,04
0,54 x3,16 x0,5

[stcd B3O d3ds 18 f @alzj dzj@B,j LI Bl Hzdz? H B 2 H d dzC |
Jdzl cetsMf sy do Odedey di3 ff totsils W ¢ SIAB  tofitsts dzv gzl ISR b o
Risen Energy RSM118-540M[28].

z2s5B o dLd2OyYydlsd dzj sBm Hdzd?2 &' 9 j dz Jd dzj € Is
HeBse M sHOKMIsa © o Jjdzj Clstetsj[@):tec’ ~, otcOnt

1.1 sodzj LOBJ OB Yjodzaptzw § tso dzts’™ dzj L Odzj ¥ dats

Z o' HHOdzj dzd = tc 02 5dzO0 A OBts L O B O Odzc
Wizde€ y' tsdziz 9 Odzdzw .

2. s i3V stelsdz] L OB  Ofc] Qoatledzvn dzv o dzsets L C
ftslstcj B, L Odzd M 08 yd jdzj e s’ d3dz f tod Mmist
f°  HGdz® yjdddsd HB d3jted’ .

3.1 s tocdzj L OBIj 6§ g4 dzcpV BOL SO f slstcj B O
2o ted ¢ dzOH, HdzW JSCBdsd3' ' OBB d3 dz d3' L O
4.1 OL B89 § L OB J L@ HyS edgsizlr! dzw s dz2 ¢ dz02 d
(sfe ' Isdzj dzdzv, "R tdzcHddz! dzd S, LOGWHCO f{to

5. 090t 2dzaj L OB GBL fzj gPdatiztlizy GFsSCtodlslsw dzO2 «

foolswetsds CteslsCtsets yomkz (HB o' Hdaso dzj

= 56,7 56

N
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FEHepaLLiH EJ'IEKT[.'JOEHEpFi'I. COHAYHUMW MaHENAMKN Ta CNOXMBaHHA OOMOrocnogapcTBom

—e— CnouBaHa NoTYXHICTb (KBT-roa/neHs)
—e— [eHepauifa (18 naHenen)
100} FeHepaujia (56 naHenei)

80

60|

40

MoTy>XHicTb (KBT-roa/neHs)

201

Ciy ot Bep KBgi Tpa \l' lep Jnn Cep Bep Koe Nuc py
Micsau,i

t dME2ABE | * H dzts Mnjfdadgvd ists 'z 3 detsfipls ' dzj totso Odzts™ .6 B!
1 @ st jtoj KCdBONABE 2 L[28]B tc Oy j dafs
- wddzv oz dztsfsy do Odzdzy  Jj dzj SIstetsj dzj t6G
B MW yw izd.
-1 ddzi 20 dE®E MO GjdzgjteOy W jdzj Clstetsy dz
f Odzj dzj 2 .
- 1 sB3OtcOdzyj o OHEBED O Gjdzj Oy v Jjdzj CIst
Msdew ydzed n § Odgj dzj 2 .
cS o dHdzts, Gjdzj Oy W MmdMmlsjdsd L 56 f Od
LOBJ LY Jykzr yd L dzOyded? L O OM Jdzgjtec’” Is ts H
YyOomlsddzz My s d o Odzdz™ . lLd®sSz tBdHO md Mmis
L ded 3 § dzlz ‘[ dzv y© ok
] sd3" todzd 2 tejydds ‘L 18 §0Odzgj dzv lsd MYtcOo
LOBJL jyjdedzw B ' dz' hsMls' slstcjB HBBSEMY S
z SHES Isd 3O dz! detsec s € ks @ L@AEOGH ddz0 {f t©jdL) sl 2 dzH O
35-4 5[A2].
n = reorpagiyda mupota®- 0,76 + 3,1°
1 Of ted § dzOH , Is @ oy B(EEfipdss@ © 580Ad L * € 15
- [ " Isde 20 8AkIs:
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-1 dBseo dBOALZIS:

- b j toj H5OR A :
1 sMmdz' Hiso dzj L " ° H dzO dzdzV Wislstsd3sH zdz' o L OB
dZzOf oz G 58 ‘dzo jtelsSic O, O LOCOd dz0 (Blskzy

~n Ot OCIsj g0 Isd € O
I Meso dz' Isjrmrds ydz' wsmtse dzd o smlis’

-1 B dzOdz! 20 dZOf dkzc O dBOMdek: 432

- OCMdBOdzr dzgO@ d2Of tczc ©®© MdMmlsj d: 566, 3 1,
H' Of OL sdgz * dzo j telststc O.

-dlstczdz Whlstsd3sHbkzdz o: day fjtiodhiz’ B3OS M
‘dzo jtelststc O.

vlstss asdgslz’ W dste 'dz H dA@dizdat o ° H L dzO y f ) dzdz® figls I
L' " HdzOdzdzw 18 {[30dzj dzj 2 HEBL OBz

-1B ' dz hdlsd dOftkzelkz, hts o' Hftso"  HO' o ddBB

-10BdLfiudlsd MisOe ' dzt dz' MiIs! tseBlsd MdMmisd

v OB Zd Yy mPwc®C B jtedmMisdC O " dzgo j e[8B.tclz H dzw

[Tapamerp 3HavyeHHs OpuHHULS BHMIDY
HomiHasibHa IOTYXHICT 10 KBt
Malccmfa.nbna 16 <BT
TIOTYXHICTB
Hominansna Harrpyr_a 600 B
MacuBy oToMoIyIiB
Maxkcumansna Har[p_yra 1000 B
MacuBy (oTomo 1yIiB
HomMiHaneHa BUXiTHA 220/230 B
Hampyra
MakcHManbHHH BXiTHUH 2% A
CTpYM
KKI 97,7 %
Po3amip 535x455x 181 MM

| [ 1 I 1 I I I I

lllll)ll H lINiI D BB Iibllt . ll DEEND D tumh
DB BENE GOSN OohE | D B NMII [
i
I+

1 1 1 1 I 1 I I 1

OROE SO0 GO0 GOOE GHO0 GODE LHOS LHOE LHEe
DO SO08 GOLE CHOE HOE oG GO0E GOOE B

e e L L L T A L

t dMizdzts 120 QBdze3y J dedzv ) ts dzve dedte-d HY dE=iEs] 2 ]2 dzoHjt=te
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A' ‘o jlssted Bsykls! §wOys e0Olsd BjL LGt

OCkBzdzw Iststed o' H Mbsdw ydedn 4§ Odzj dzj 2. | tsdzq

fjtejHOsIk: > 9o BEHJdsS LO {tsltjs@al mdXEdd
jdzj Slstotsy do dzj dzdaw dz0o ' Is! BjL Lo dz N dz! sSEts
GJdzj tOYy" ¥ . 1 QoHwCd HtsBdzj &3O "L 9 HE dzt
fnts dzv y dz' Jdzi SbtesmlsOdzy " MsOdzd OS¢k Odz dzd

dzj L Odzj 3 dz' fils *, dztdfHeOBYS ¥ 5. U j dzt  j dzj ted " W  f ts
o dzsy’ yd o tobin diCidaiRiz[a2), s tc o
Aslstsj dzj Cteduds §Odzjdz odtetsBdzve s jdzj S|
G BtocdHdzedr dw[d  so ddzdz BOIsd HtsMIsOls dg Coo3
9 jdzdC O ' BBz Mis! Bty HtdLe jMmMlsd HEt "totsds yd
"Tdy sk MsOdisfkO. HEOdRE kA EBOEZO ‘ d&de fls!
dz0 o Odzls Oy J dzdzV ' B 4 o dCdzd ¢ Olsd GdzdB t5C 0
fteOYyjLHOId: fMls: BOkOtj2. 102¢sshdtejds h* to
Medw ydedn  j dzj & @5 MsPazy’ v 238 1. | COYHekmdv sl
Odzj ¥ Ols! o' H §OLOBjlste' 8 ' dzo jlbsic® kO dz
Oded s, MjtejHde MftsydoeOdedz" L O Hjd MC dzOH
HdzW tSHdBEB HdYW Osltdtsdidzsets y dodzj dedgv , . M s
P05

-

I

| =
po3
1 HOM

HJ:
F-fteL 6 On k£ dzO g etz Gl o, ;

U T dzts d3' de@ tizs dAD @ tadizsciD, .
1 JBBRr"  Hdz ISOC sy otcOrntsolzeo Olsd, Neotds LHEWWH YHCEE

20-30%.1 ' H fls @4 6 tBste § 5 dzicgztizts' dz@ds's delalf oz ¢ £48¢ 5 |
listec WO Bts

= I

15042

Ihos = T -1,2=376A-rop

1 d€ sted ilssd’ thiso dzd &5 Is j - dz®@O&©@ UG gAcsH, Is
OBjLfjudlsd f§jtejd yjde JjdzjCltetsfteddzOHd
sBd folt' Bds ysldid OFS L &k desus@Ety s dv Is tf

-
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BOISOG] ¥L QHEZ' 9" =20 s Glhdad d = nlgdfdPlz "Fs4 & sB tc Oy J dz

2.3.4[32].

. i L Jw
) mﬂ! P

") oo s

THIM BATTERT ALK LiFePO4

t dME2ABAT ¢ € & B3z dzwBlsCEstaA@) avl | Ld-A8gL@0f21].

bsidzjtsBrnl @z REPcOdzj 12! dg lsBY to ] ApQUdWz ¢ W ¢ 2
f' Histe'ddgz] S Esdzstiisy O C W dsta € dzs figlg dggdzs Is! W .L 2 Odzy
M tcd 2 dzv Isls W i rdgORQPHdgSdaPR). 2. 5) §° HC dzs yj dadgv I
B Ols &2 2

[Blc@®BEBEZzZBzEZYIssted L oBERZHtSe Odess MmdMmlsj dgss
OQolstsdesdsdzdn ' G " BtodHdzdm Mtsdew ydzdes MlsOdzy’' 2 .
MlsOB " dz! dz0O tsBtslSO Hfted dzdL* $drm SO odMmtsCdn
(B dz2hj 2000 ydedzns H©Od "JOBY dctsy BB d
9oBRkzHBSaOdZd?2 LORdMmMls o' H fjtejL OtWHLIE, G dzd B ts
sOSCtsYy ddL! €O hoadHC' fMls! MOBBSteL toW HY j dadaW
ofm' n Jdzj d3j dzls® o Mrd &3 o Oy dzd o€ if 2O § d dz' oclzts

LOdzjydls! dzOR' 2dz st , jWjiClkdods fMis: ' BjL{
[20].
"++ 4B = )
+ + 48 B t_‘
O\ 100 A-xon

r"":;j 48 B _:)

+ + 48B - =

L\g t 100 A-rox \otJ
N N

{ dinkz des 91 '2H Qadz¥5y J dedz” OFC k skz[@B). ststeded = B
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pv> | e
LWada DC|
QED.QA\E
InBepTop | —
‘ —| Ls Macus
LIJacbaAC/
QFAC,
L2
|
EE‘ %QFE%
t dizdzs G [ A dzB dzb dz' 2 20 MR j BO j dzj C Istets [R@.fls Oy
Ide'te jdzjSktedydds ¢OBjd' o, Ikt ~ od
HsfemMsdBdds kstedo Odzd 3 Mistez Bsds. | dL dzOyd di3ts
(2.3.6), ' LOdMjks L&O2Hjd& HOd o ISOB:C
-lsted W Cdgjdms) )
|- _S
\/3'UH
-SHdzs W @y dzF N
S
1= —
Uy

lJjtejo '  edlists ' Mmdzzs ykz mMdmisy sz J dzj S stesf 5
dzs 3" dzOdz! dz2' MmMlstekzdzd C @B dz' 9 L tetSL tcO~ 59 Odzd
v O B ME BB JLAZON 1o JsdptZl® f ilz® | tc d3lz dzts & -
K-+P-L
C-S

AU =

HJ:
eU olstc @O { tcdrtfctas o * Hazd € Iz,
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CiSsi W' ¥y < duadel tc OL KO end2P3;

Sifjtedte' L fteBo Hdd G O, &

Pid "' HGC dzef s jlsdz® de'l filpls +

CiSsj W' Y todO~ 5 Iz tic iz f a0 odeinizls @z jiatimdey' H dzd € 2
s[: & = 1, Hd&zw 1 [ : € = 0, 5.

LiHseo ) fluz®e ' Higled ¢ O,

v OB dZZf3PY 5 5§ W N U2 dals dzO g Js dalfls] tedAfctafts o * fi2dkd ¢ Iz

Tun nimii MigHl XKUIH AJTIOMIHIEB] XWIH
st omEodasHoi mimii 12 7,4
His Tpudaznoi minii 72 44

t 4L 2zdzolinOuslslL c Onliz@G g ol wislE § s DO@EZ] g isidzO B dz.
2.3.4-2.3.5.

v OB dz2{3 sOB jhdd " H ¢ dg ugjiB tc diH dfL].

Ne |L,m | UB |P,xkBt | Ip, A Mapka S,MM? | Ipom, A | AU, %
L | 50 | 0,566 | 9,8 17,6 | H1Z2Z2-K x4 4 55 3.4
L, | 10 | 0,22 10 45,5 | ABBI 3x 10 10 58 0,83
Ly | 1 | 0,048 5 104,2 IIB 3x 25 25 154 0,02

s OB dzZZ[APN ) j 6] o MaBOy uedsD f Bz § Is t 5 § dp@seo UsGIR! dzts & -
L OC difsh Iz

Ne Mapka L, M P, kBt S,Mm* | Tpon A Ip,A AU, %
l; | BBI' 3x1,5 8 23 1,5 21 10,5 1,02
, | BBI 3x1,5 12 1,85 1,5 21 8,4 1,23
I3 | BBI'3x1,5 15 1,5 1,5 21 6,8 1,25
la | BBI'3x2,5 17 24 2,5 27 10,9 1,36
Is | BBI3x2,5 5 3 2,5 27 13,6 0,5
ls | BBI'3x2,5 11 3 2,5 27 13,6 L1
l; | BBI3x2,5 16 3 2,5 27 13,6 1,6
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I 0 " fdzkr gy COBjd o fwseosHY' BEHJIS

Mstczdidd dzaj fjtejodhlzsls! HflkzMmlsdd L dOyj dzdav
Jdzj Ctesf sMisOyYOdedzy *°  2AHA 2 dEsdzOu@ * j, W jhGEs d o
-s OB J dz' BOs Is!  HEsfHsdMs dB P L ffjjucdgscdislz ff tets o §
fjtc oOdals Oy j dedzw .
-l stcOlIsd d2Oftekzed L dzOR sHYIS!hifyw LoOB@EI ¥ PRLE
csBtslsk jdzj CtesftcddzOH" & * jWjSCIlsdodzj o d¢ st
-f dzd Slsted ydzO L @ BdY QY tc o dzw Isdmvw L f Blstsyc
odSdzdcoOos yd fjtejcete oz yd " dghdr dzjBJ Lt J ydac

I m Y’ WOCIssted " HIseajteHY kb Is! | hts fmdMm
feoyr ' fwOsdadf2tks ' BJLTjydss
v OB dzZZ3BY | dBOdcls 5 B3O Is gzt AOW'Co J dzj Bi[@E" © L O
Ilo3naueHnHs Ha Po3paxynkoBuii HomiHanpHuMA Tun aBToMaTU4HOIO
cxemi CTpyM, A CTpyM, A BUMMKAaua
QFO0 45,5 50 AB 1p 50 SZ201
QF 1 10,5 16 ABB 1p 16 SZ201
QF 2 8,4 10 ABB 1p 10 SZ201
QF 3 6,8 10 ABB 1p 10 SZ201
QF 4 10,9 16 ABB 1p 16 SZ201
QF 5 13,6 16 ABB 1p 16 SZ201
QF 6 13,6 16 ABB 1p 16 SZ201
QF 7 13,6 16 ABB 1p 16 SZ201

| fS B cOdztsd € @Y 'S o s diz gy & bl e ~ -

) cOoddz dzs ' H' BOdzO LOSdMdzO OolstsdOlsdC O
5B &ZOH dzZOdzdz" o' H f j toj 'z In tz, fdfdintc j ) ©udaf ©F '] atzdzd:
fMstez Bz, BdEIMSOoCd kO ' d"dn daejLijyddn
I dBteOd? Ctdisftdyddsd Hdw LORdMdzdn hOW s
%Oo jHjd [R3IOBd 2.3.7

[dz2Y HOdzs' ¢ ' BtdHdss' jdzjShktesmlsOody' X BlRd
¢ BlodHdzsBE ' do jwlsst' Solis fslskyd Mlsy 1
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jWicClkdodzd2 LOSdMIs EfM' & Codkfsddds' §28.dflsj c

v OB d&Zdy¥) Q- BMAZO OolstsBOISE[@E].Hd&zY ¢ ' Bted

3axuct Hassa
[Tada AC
ABTOMAaTHYHHN BUMUKAT ETIMAT 10 3p+N C 50A (6 kA)
O0OMexyBad nepeHanpyr ETITEC M T12 300/7 (4+0, 4p, TNC-S)
[Taga DC
ABTOMAaTHYHUI BUMHKAY ETIMAT 10 DC 2p C 25A (6kA)
OOMexyBad nepeHanpyr ETITEC EM T2 PV 1000/20 Y (ans PV
CHCTEM)

SmartMeter (TAMP) T yJ tetL kzd3ded? dz' ydadz' dzd ¢, wed2
LoduO2datse s dz' yddz: ded ¢ O, O 2 LOftsB' 6O it
Yy st fesjiCIlsk Blkzdzs tsBtcOds-HicR 5D dsdzd D maz' g ch
Huawei , wed?2 BERHj® WiRsOWzOW tzj dzggg 2z Lz ' fipelz dzj >
ltcdMmiste® 2 fteOys® o IedWOLde 2 Bty , hts HE
IsO o dtotsB dzj[2dz j dz] tcG '

v OB dZd ytm Qe @G 18] tod Misd §26]. dz' yddz: dzd € ©

INapamerp 3navenns Opunuus BUMIpY
Jliara3oH BX1JIHOT HAIIPYTH s 176 10 288 B
(dazora)
3Ha4yeHHs BX1THOTO 10 250 A
CTpyMy
TouHiCTh BUMIPIOBaHb 105 o%
HaIrpyru
Tousi .
OYHICTH BUMIPIOBAaHb . o
CTpyMy
2.4 { BLKGOREZGES cids'dgsdriz&Elstcsmis Odzy * . H dzW
[Jtijo" mtsdzv ydz ddzj S stesmlsOdzy * ‘ dz02 ¢

SMS o 6 o CudfdjCl dai onGHWIS! -59E% dsiz@y Gdz
o OtlstsMmis® MmMdMmisd B OLsd3 "L fREANIS] iBsts®  BJ LY ]t
sdMmisj BO Bjtejydes’  Msdy ydes® jdzj Sl Odz
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9 " Hte' LdgW ' Is! MW o' H G BtedHCdzs’ 9"  HMMklsdz Mise ¢

o dtotsB dzw ¥ Is HsMIsOIlsdzg &5 Jj dzj 66" Hdz" L OHS9 B5dz
jJdzgtee' v fJsHO s Mw HEs Y dadstcOdz dats’ 3 o ) °
fsrniBztedg Jjdzj Clstets] dgl 6g23]lv fsMlsOyO' Is! mw Lt |

[ SLEORkdsS Bjtejydes’ jozjShktesflsOdy' @ o
Shdaso dass  dsjlstsé  dai ' dz2 € LOBJL§J U dadgw
jd&zjCliesjdzgjtec' ® o Bjtink. rd&v Yy s odeBdis

Cll, "GHROBEBMHEL OS] dass (slskzy dz @485 Hdv
s sYyOl¢ Ll sBdtcO8 Is! fmw mtsdzv ydz f Odgj dz' .
o MisOdzse dzj dzdzv B dzd ©BicOdZ d3ts dats Loty BplarOLdRS- y dz'
72HPH54. A' &BsHEzd sGflsddB3Od d' HdEY LOBJjLJUdc
fosHiCIlsdo dasfyls ' [2Msdzw ydzas® fls Odzy"
v OB dZZfAM MmOt OF Is | )dsdy dfaiz o] tc j >4 (94R1].

OnuHuAI
XapaKTepucTHKa 3HaueHHS _
BUMIpY

Tun moxyns MoHOKpHUCTaTIYHIH
[Toty>xHicTh MOAYTA, Pmax 540 Bt
Howminanena Hanpyra, Uxom 36 B
KK/ 21,1 %
CtpyM npu MakCUMaJIbHIN OTY>KHOCTI 12,97 A
Hamnpyra npu MakCUMabHIHA MTOTYKHOCTI 41,65 B
MakcuMalibHa Halpyra B CUCTEMI 1500 B
Po60oui mapaMeTpu HABKOJHUITHBOTO CEPEIOBHIIA .

Big -40 no + 85 °C
JUIsl TaHOTO (POTOMO YIS
I'abaputH 2256 x 1133 x 35 MM
Bara 31 KT

1iGBR Hds H'L&OdMY MC' d €d kOSSR
BOC Mg BOdz! dzgz HELoGdj dz §slskyd Mis! bk 30
fslste’ Bdzj L dzOUJ dzdg® g0 f tslskzy dz' Mldsj 7 diE s
TOEOCkjttdMisdC OF WelEBEsHEDEY o lOBd& 2. 4.
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30 kBT

N =
W

_30-108
540

=556 % 56

r dzw o dL dzOyj dedzy fJjtcj Ctcdo Odedzar (tslstcjB j
CteOW * € GJ dzj tclz o Odzdgw ddzj Slstetsj dzj oG’ Wislsts
Mty do Odes™ sy dzsmis® HBRYEsMY s5H OtcfMliso 5d3,

CS odHdts L cCtOW' €' 9o dz2O tedmMbkzdzSkz, L cj dzaj
LO dz' sdzt, Odzj dzOo " Is! otsdzO dBO2Yj HBMIsOIsdz
3 vy, Csdzd LEJdzgj tetso OdzO Jj dzj CSlstetsj dzgj o' W
BlzHj 1§ jtcj H QoxOds dHndzw off taligHeOy 2 L Q20" L j dzj ded d3 Is

[ fIsd d30dz! dzd 2 Ckls dOnddzz § Odzj dzj 2 (41,
o MisOdztse dzt ¢ Is! v dz2O kBB ¥ & My, s L OB JjI
tc s 28).

kKBT-ropg
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3000,0
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2000,0
1500,0
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500,0

0,0 >

{ ME2AADT | ©OW ' ydzj L toB8is @Bl frdetzy istsz y detsfls '
L G J dz] tc[B%. Odzats
1 " HB ' to " dzo jtolststeO® HdzW dBjtejydes’ s ftof
G ' BtodHdets' jdzjCltesMmisOdzy’ " 9§ 3Ptlzj 3 9 & PZE s k2 dzis¢
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fslskyd fMis¥ 30 Clls. wjttjH &syddodt o0 C

Huawei SUN200G30KTL-M3, wCd2 o Hftse HO' o diZ3sc Od3
HdzW HOdzes™ MmdMmilsy o&i3d, LOBJ LY jJykze yd iflsddz0odz
ftod §°  HGdzs uJ fedf HB d3jte] '

IMe"  dzt € BOCMddBOA! dO dwOftelzcO® dOMde Lz
MlsOdztso d Is 1100 I, O OO MNHfHOjdz! 42({ 29 o ¢, H Hzt
' HECdze ydiIsd §O0dzgj &2 sz nsodets, W& E fjth:
ZOftczc © ff Odzj dzj 2 Q@dzihOO ‘Isls 'y @) Mmdgtcdzdd d3. v
L' " HdzOdzdz?" Mlstckzds HBHO' Is! MW [20.0 dZ2Of telzd O L Oc

[ dzv sflsdBOdz detsets f° H S dzs yj dadaw

Mad BBO L' " Hd2Odzdz" o9 dGcdzv H O &ZOMmiszqf dzad &3 y d dzts
fs 19 tHdddy! , f" " HE &zt yjdzedre fMdz' H 59 dzts,
2.4.3)[23].
U OB A4 mOtcOCIs] lodzin s HEIB 6 Iz
ITapamerp 3Ha4YeHHS OuHULA BUMIpY
HominanbHa MOTYXHICTB 30 KBt
MakcumansHa
33 KBT
IIOTY>XKHICTh
HowminansHa Ha a
npyr 600 B
MacuBy (OTOMOAYITIB
MakcumaiibHa Ha a
prT 1100 B
MacHuBY ()OTOMO/YIIiB
Hominanbaa BUXigHA
230/400 B
Harpyra
MaxkcumanbHUH BX1THUH
47,9 A
cTpyM
KK 98,7 %
Po3mip 640 x 530 x 270 MM
Bara 46 KT

[ OCd BOd dzO

Nk B0 dz® &Oftkc® &OMdo B MlsC

B Iz dzts
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39 ¢, Pt dagj Gjtejodhiz’ BOSC Md 3O dz! dets H 5 Iz

sHdz ' ' § Odaj dz' daj o f das{fgkj’ dazOC ds Syptsidsky dz dplst
G ZOd dez dzdh j dz®@ 780 s (fted EOS MdEOd
Cllk), ' LOGCOd O {(sleh dz Mls! MC&ZOH] 30, 7¢

lde' ' tc ftcsotsH  ©8 HzY d&jtejydats® Mmsdgy ydes™
HSE ftetsyd Mz, sfdmMOdzsets o tisL H' d 2.3, 1L
sO fjtjo  t¢d HiEkMmMsddidr olttOls dOftezcd.
dWJgCIlsdo dzsmldls jusgs SIf hddsed dzO o ° H d3° dzdz’ Mls! o
o' HiMkzlsdztsmls OCkBZzdZY Isstecdzdn B OlsOte§ 2, Is s Bz

jzjStesjdzjted' ' o Bjtejyk OBt dO LOBJLY YUY
[28].
+ -
1 2 o 0 o 19
+ - + - + -
\ o Q) Q__QJ J L 22
20 21 o o0 o 38
+ - + - + -
2 Q) 2 Q) RN 22 )
39 40 o 0 o 57
+ - + - + -
22 22 g 22 )

{dMzdzsT a2 BO3Y " H[QUzs yJ dzdz”

L1

Wacpa DC|
Qe
NS
| T
IuBepTOp
XX
U.Iad:aAC‘ W\
QFac _H QFo
T \
AAAHA S
L 8 g E‘: o @
d83H8E8

{ dMzdesG [ Adzs dz4 dz' 2 dzO0 MR j BO[2Q.dzj S stetsf t51
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v OB dzd ywl g 4t 3920 j dz' o

Ne | Lm | U,xkB | P,kBr | Iy, A Mapxka S, Mmm? Liom A U, %
Li | 65 | 0,792 | 31 22,6 | H1Z27Z2-K x6 6 70 3,8
I, | 10 | 0,38 31 47,1 | ABBI'4x 10 10 54 0,7

ltcsotsHd ©°H ' dzojtlststcO® Hts jdzi Clstetsf tod dzO
tcOdz' hj BRzdd fttOodd dzts " H' BteOdz Hdzv L OB
b olssdizOIs d ydz o ddid ¢ Oy’ sOCtsy BERdd odBtOd
ftslskzy dsfmls® Hs & jLtjred@dsldzO yej' dz! ‘226 stetslsCdr L O
l dBtcOdzd?2 SCtsBfdzjCls LORdMdesets O CBEISO
h oW L d&3° dzdzts G s (AC) SO f§Mmils’ Adese s Mistek
Jdzj CtesMlsOdzy ™ fYslskydz Mise 30 CliIs dzO B OL
2. 4.4, Aji2 Codi3f dikd? LOBRidffly ye® H dBDE] 5 KBS
mMdlszoy 2, OSSR WG fjtcjoOdasOy jdedz?, CBtetsl
fsMmls' 2detsets kO [13B dedzs e s Mtk Bl
v OB dZ4f | On dAnedkds isEH.J ¢ O

3axucT Hazga

[Tada AC

ABTOMaTHYHUH BUMHMKa4 ETIMAT 10 3p+N C 50A (6 kA)

O6MexyBa4 nepeHarpyr ETITEC M T12 300/7 (4+0, 4p, TNC-S)
[Tada DC

ABTOMaTUYHHM BUMHKAY ETIMAT 10 DC 2p C 40A (6kA)

OO6MexxyBad IepeHanpyr ETITEC M T12 300/7 (4+0, 4p, TNC-S)

[ dzw sBdz' C Iz d &z CSIsted ydzts”’ d dzj G’ dzj 5B

jdzj Stetsdzdzd 2 dz' ydodzr dzdS OSCIsdoe des’ jdzj G
ssydssfls' dzj dedyyj 1,0) fwwhkses ' HCd¥ yjd
sOCd?2 & yddz dzd € fds o bR die wdzdHdf s & OHe@IE Is | to
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Cod3jtoy' 2desets SBd Sk jdjSlhisdydss’ jdzjtea'

sjtedlsste’ ©~ dz' yj del so Odes™ H' W dzi[tElsMls’ 5§ j O
[ o sdzOf e Qo dzj dzgd?2 dz' yddzr dzgd ¢ ACE 6000 I tr
BsSH | BSA Spar kl et 9 HYfBso HO' 9 BsGE O

CodRjtoy 2dsets B Sk jdjCltedydes’ jdaj tod '
LOMissMkzo Odzdz & o dtetse dafSiQT) dz [J8Hsj Hokt 0 dzé o O dz!
v OB dZ2[4AB MOt OS Is j wf fiyld dg1Ekd S O

ITapamerp 3HAaYCHHS OnuHULIS BUMIPY
HowminansHa Hanpyra 100-480 B
HoMinansHuH cTpyM 5 A
MakcuMalIbHUH CTPYyM 100 A

2. 5. 1 6LESBSO Isjnads yded s £ Bsoj dajdtvis tdf defiglls G
HS teL ftsH ' dz des’™ jdzj Slstedydets’™ d3jtcd

{ BLtsB dzj dedz" s -~ dz ydzd n Fdsse Hdzw ftod‘ H
Jdzj Slsted ydats”’ a3 tod ' LH" 2fmdzs ° sf jtcOlststc
dzOdzj 3 dets s sO JSCMf dzzOlsOy" 2 dzts” 9  Hfits9 " H(
mMdMmisj 3d tetsL §f sH " dzz o flgf B dzt€ dsdizls OB IsHE  dz® ' o dzb
o ddkdSCOYyo OB s[17M.0ftsB " Y ded € O

L fijthsBz odfoOHSE jtojo tw' d@ds ' Mdzkz® y
o dlsted &30Is HSHOIsCtso j dzOo Odzls Oy j dzdzv 3 ¢
dzOo Odzls Oy § dzdzv 7 €Clls dzgitsBr Hdzs L B' dzr hdIlsd
Jdzj Cstesf sMisOyOdzdz? (@8o jH] 2O dz0 twdfm. 2. 5.

rdzv fsHOdz! "' fjtejo € d fwlstc' Bdegs ftotso,
(Cdzt ysotsige btcOdMW stcdZOIststcdets iz f 2dzS Is* ) F
l1 jtejo €O fjtcjHBOYO' OdzOdz" L LHOIsdztsmls®
dzOo Odzls Oy j dzdzv : 2 f J tchistzdglelz’ e OHL BE ,dz' € | tzef MY
Hiczesdzz ot OB UBIC | Is
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KTI1-580

1-T

ke (5

QS
400A

QF 1
250A é\

FU
100A

on.1 on.2 on.3 on.4
AC-50
L2=95m CIln 4x16
Li=7m
N
\ QFs |
2 a4 |
‘ |
‘ |
| O !

t d mikz2A8s19 wm dzizfy A o3P dz jL d@kWdeO gHiz 1580([18].
1 jJtojo ' t6C O H' B YBCc B I250AdEmpY, s teHdtO IsWsGetOs =5 { B 2 |

s dey ydzO J dzj[EJs e tsfyls Odzy ' W

STP =S]+Sﬂ

1 "HMMlsQoadohd ofm" L dzOyJ dzdzv Htsls ¥ dsdg@3lzdizdL drC
hts  d3d dzh | LO ftlskzydz Mmis: Istc OdzW stc BOIs st O,
f' ' HCdzt yjdzagj HBHOLJIHoO | dz09 Odals Oy j dadaw

[ Oz ftoesosHdBs fjtcejo teSkz CdRRzISOY" 2 ded n

-teddz dz HdOS CsBESOYT ' d&O ' eadz o kzdzdy

-l B3SO0 HQE L OBJ LY JYyd dedz" L OmndMmlslz dz' dz'

-1 O sB " Y dFSHAAYU L O-dMmisk d3j t6d Y ° " H i J tc
LORd ¢ Odz' .

-l dBIECOYo By L OadMmskz O CtsBEzIsOy" W jdzj ¢
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I fH 51 & i) s dhag'te O Tixsan@de Hz0d j alj @a2dE.1.
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sOBdZdYW! 2t1cho1ltcC O CoRBIGBBY' 2dd- Of O
ITo3Hauyenns Ha Icayrouni Po3paxoBanuii Honyctumui ctpym,
cxemi CTpyM, A CTpyM, A A
QFs 31,82 45,5 32
QF 45 58,64 250
FU 45 58,64 100
QS 315 328,64 400
1 G' Hdzts fjtejo' teCise | o MOF O @ O Isw

HBEHOISC B ddz dzOo Odzls Oy j dzdzv d3

Qo lstsBOIsd ydzd 2
HO'
H dzw

9 Hiftso '
rOdZtl

A g

I M’

dz0 9 Odzls Oy j dadz"
d3ts  dz0O
Hisf 2misd d&3d ~

ud

agEoh d i3 o d BB G O

fdwdo’

BJ LY Jydss

L dzOydJ dz

©Cd
fslstc' Bdets ftetso jMisd L ©OR kdzasC
HEY i)Y |
LicOR ko Odadz" o3

sy’ ddisd,
H B dzIOB [Eizds'c 5 dzO o
CjLbkd O §jtejo’

ud

H 1

" dzz s yts’

BEIzH]J

B<d,

BJL

ftso

OB &5 ) j 6] o MaEOC OB R[] o

f B dzj ds.
o dBhI O tcdzOG OoGP XHRDYH M Is d d3d d3 M

Istc W dz
9 lstcOIsd dzOY |
L BJ teg X J dat

o Cdzt yoOr yd te
zO Of OtcOIsd 2.8.D d'j dz'Hs,L 9 dg@z] jsH |
f°HCdze ydisd
dz' dz'

HSHOISC 59
SO B dzOH dzOC

Ilo3HavyeHHA HoBxuHa | Po3paxynkoBuii | Jonmycrimuii Brpara
. Mapxka kabero e HaIpyTH,
Ha cXeMl JHI1, M CcTpyMm, A CTpyM, A y
V]
L, CIIT 4x16 7 45,5 100 0,3
L, AC-50 95 58,64 210 1,64
i BLIcOREdStsod?2 Mlstcedd L. HSHOLSCtSeddZ dzOo O«

O MkzkOwkd? oltOld dz® d' dz ' fsOdsedvis: 1,
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hts ftotsotsHd dzj st Bdats L O3 ozt 9 Olsd,

o dlstcd d3OIsd HESHOISC[®BY. | dzOo Odzls Oy j dada™

[dzf jteh St odditc' PEAstz” Bdzts o S tsdzzo Olsd ¥ t5H
QolssBOIdydetsets a dBJSOYO o MOW' Bz CE2.

| Zhtcze e s ,0 O%cts AAzls z00 Odzls Oy j dzdz? LB " dz' h E°
ftotseo jMisd tesLtcOrRkzdsS St Bsets oadotsHlkz L s
odfOHSCE BEZH] @z Blsd . 8¢ 2 dz0

widezs yd?2 tokze d @dzdpf Ols RBj Is' MW  dzj L d3' daded o3,
o dlsted 30OIsd HBHOLSto | dzOo Odzls Oy j dadz" . l etsj ©
Of OcOIs' 9 ftosotsHdIs' MW L O dasdz dzOdz! ded &3 Mis tc
l dBtcOdz Of OteOIlsd H dzW H tdskOBEIEtR . o @ts ' S@ARORc OdzE -
LOBjLY judisd dzOdzj yded?2 L ORdMmls ' ¢ sdzlay:' ¢

sOBddUW Il §B5K4S B0y’ 2ddn Of Ow[0F' o dafs

ITo3HaueHHs Maroa PozpaxoBannii | Jlonmycrammia
Ha cxeMmi cTpyM, A CTpyM, A
QFs PR123 SEZ 3H C50A 10kA 47,1 50
QF PR123 SEZ 3H D50A 10kA 47,1 50
KTrM-580

1-T
250 kBA

Qs
400A

_‘J QR

QF &,

on.3

[ ]2
K

CIM-0,4 kB
L=102m

| -~
1
ﬁQFE
|
|
|
|
|

wo

t d Miz2829 [ dzdzy dg@ j>pgPoe dzjL dadgwditOH Iz
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rdzv " HGdzs yjdedzw Hts dzQOo Odels Oy j dedzv 31 €11

d. 1 G Hds L Whtedizdztss (2. 3. Bw} M EWEY'2ts st
ftetsS d&ZOH jdzd2 o' H Oo lsts BHISPY datss &' Ol dCBGz{ G k=

[soyddzO o' d2°, hts b0 @Ol gy , L OfisHa
WistedRzdzd (2. 3.7) tetLEORto ' Bis2,26% tc sy * dad <t
L dzOyj dedz  Bj dzh j H Y iyl d dgfflHEE e o IS OBHj M o
B4 BRI BJLYjydss ftetsC dzOH[JSzd?2 HdAzW H Odzs’



3. OJIJt ROVt OMUDL B
rfc

3.1

gf1cyl1dw
tsLIsOh z9 Odadaw

d dzj ceasmt 53 d o O dzdzv .

1y’

2 yomlsd dz

I rRUJU[ ¢ 1 91
(frsvt {vud
fits dgv y dets’ jdzj Slstetsf

1C
A wuw
Is ©

dz

BOc' Mlsjf' st fs’ Clk
jdzj S Istets i) lsi@Pday| O dz' HigtEvE t5 dzv O SedzOis I~ o :

ctsted L tsdal
H O dac

f to ts

ststcHddzOlsd & MyjesMmls', hts Blzdzs tBtcOds
z d tc ts BOMG;
[ 59 G #0IRD :
L dX WwPo j H jdasty dzf) dnesdiz” nlidas ‘e s bz el pa. dzv
fseojtcrnde ©® d&. sd ©®, LG  Hdzs ' dzlsjtedzj Is
5 OB dzd YWt Y dzO tOH' Oy' W o . [ldd’ o
[Ipsme consune | PoscisHe(qudysHe) CymapHa
Kb CBITJIO, 110 COHSIYHE KITBbKICTB
Ilepion JIPRICTS aJa€ HA PiBHYy | BUIIPOMIHIOBAHHS, | 1HTEHCHBHOCTI
IHIB Yy
Micsmd, 1 TIOBEPXHIO, M]x/m2 COHAYHOTO
’ MK/ cBitiia, MJx/m2
M2
CiueHp 31 25 71 96
JIroTHit 28 54 96 150
bepesns 31 130 172 302
Kgitenn 30 193 226 419
TpaBenn 31 297 285 582
YepBeHb 30 356 302 658
JIumiens 31 344 293 637
CeprieHb 31 297 239 536
BepeceHb 30 205 176 381
KoBTeHb 31 105 122 227
Jlucroman 30 25 63 88
['pyness 31 17 50 67
3a pik 365 2048 2095 4143
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160.00

140.00

120.00
100.00
80.00
60.00
40.00
20.00 II I|
0.00 II [
o . 7 o g : . o
el g _ 5 SV . &

i dMdz§© OF QMO S dz' ¢ Mls! Msdew ydis® tcOH
O cttedL sdzsOdzt dglz ff ts9 j tor da
1 O YO dz' dzdff2' HLCQIEs dz@QiHdzd 2 HtEs Mdfisj &8d j dzj S Iste
o Mis Odzts o dzj dzdzv fnts 2w ryddad g j fidlialzj dzg @lste Ols dz0
LOBJLY jyddedey tojLjtcodesets Y dodzj dzdzv E tOL
MYy de Ou' L Qlei@xc” ~ o
s OB d&zd YW J b W AOHEOMARI s L dz09 yOftl]dzd~ f tod

kBr*ron/m?

Kinek. rogm.

Kingek., | IToTyxHiCTb, CnoxxuBaHa
Hazsa -
B pobotu 3a eHepris 3a 100y,
T T o0y kBt*rog
Konauuionep 1 150 10 1500
En. gaitauk 1 2000 0.2 400
Jlammu
; . 4 8 25 80
Enepro3oepirarogi
CreH/1 HABYAIbHUH 1 1700 1 1700
JemoHcTpamniitaui exp. 1 1 700 1 700
JemoHcTpaniiamii exp. 2| 1 500 2 1000
ObirpiBau 1 1600 1 1600
ITpunTep 1 1200 0.1 120
Mob. Tenethon 5 10 0.5 5
(3apsmKaHHs)
Hoyt0yk 1 100 1.5 150
Pa3om 3a 100y 7.275

[dzj cesMisydo Odzdz" HEBON & & fodd&zOH' & L &
TesdsHd & MYy fsktejBO o jdjSlktsdyted’
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stcdo ©° L Yywolsdyw s Co'lsjdgg, his Mklls' ats s
jdzjCltesd yddzr dedSsad5s. v 2023 sy Misydse Od
@O & Mwy', O LOcOd dd2?2 to' ydzd 2 ISCeeBE.fls O
v OB dzZ§{Aj Y O9 O dzls Oy JtsdrdgWB]O y O
CroxuBaHHs
Tepion Hory:xHicTs, KBT TIPOTATOM POKY,
kBt*roa

1) CiueHsp 7,257 224,967

2)  Jlotuit 7,257 203,196

3) Dbepesens 7,257 224,967

4)  KsireHp 7,257 217,71

5)  Tpasens 6,2 192,2

6) UepseHs 6,2 186

7)  Jlunenn 6,2 192,2

8) Cepnens 6,2 186

9)  Bepecens 6,2 192,2

10) KosreHs 7,257 224,967

11) Jlucroman 7,257 217,71

12) T'pynens 7,257 224,967

Cywa 3a piK 156,82 2487,084

3.2 1l dLdzOyj dzdzg" dzj sBr ' Hdzsets Gjilag@ Isde@rndsddix

CS )4 BBOEEOYJ ds, Mdw ydzO Jdzj ClstesMmisOdzy’
Jdzj Clstetsj dzj G ' b . [ dzw odBtstelz ¢ dz CSsMIs® L
odL &2Oydlsd ttsetyd?2 tixdd Wlstsjdzj Clsted ydzd n
Yy dzste’ ydes OB $3].dzdh j Mj L s dzdzats

l JtesB dzj dgdgv  j dzj Slstetsj dzgj o'~ Wilstsj dzj Clsted
" dzlsj dzd o dztsfyls ftsdav ydats’ tcOH" Oy"' Odzj 2
1 02adh O jWjClsde dz Mmls! HesMweO' Ist mw, ¢ ts5dzd
fso jterndz BosHEZEZEDOS M EBOM fzyrizid ddiz § slss¢

1 L d3° dzts® CkzlsO  OH ' dzdgv ceMmMisddz0 ( BIsts
YyomsS sotsets o HBdIlslsWw MmMtsdgw ydzs™ Jjdzj tec’ ~, L G
P demMsdzy yt T 20 dzOR ddzj dzz I seo jtorn dzE 9 Oy dzd o 5 ¢

[ dzv odL dzOyj dedz? tsflsddBBOdz! detsets CkZzlsO dzOR
(drf) odSttedfmlstsolz’ Is! MW MY 90 " Hdzsh j dadgv €L
jdagj e’ . Atz dB: HdzY L cOr ZzdC k2
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B =90° — a,
HJ:
Ud Ckls &' 3 ¢ tstod dzts bzl @atizs dztls®O wtsdzyj 3. 1 O
LiesMIsOz, KsdYO0 utsdzyy HJteiBEZOHO' 9© L jdg Is' .
 dzv o dL dzOyJd dedz? C kO odmtslsd wsdayl4:tst ' ot

a=90°—¢+9,
HJ :
L3 hdieslsO o3 Myd o smis” E dzOh sz o df OHCE
Ud Ckls dOrRddzz wtsdzyw Hts 1 Jd@gdz" , "5 o dL dzOy
SO kEdisso dets® dz' dz' "¢, WCO L' " Hdzz®' yJdalsted
A tetsL tcOn Iz dzS d HISL & Sdzw ¥ Is! odL &zOydisd

BOSC M BOdz! detse s § 56 dzd dzOdzdz? Mtsdgy ydets™ j dzj t6G°
SO MJjLsdRdr L g dz
ASted3dz dzO Hdzv tsB ydMmdz dzfe8: Mtsdew ydese s Mmn d dz
8= 23,45 x sin (22 (284 + N))

HJ:
Niyj fstwHCBod?2 detsdij tc H dav .
1 d L dzO0 wzeRifsls d i3® dzCdiafls dzOmBdddidzO0 yd tSHJdz H | dz
3" e QU3
N = [13 42 73 106 134 169 195 224 253 284 322 355];
stsH' 9o Hfetweh ' jH dEOoH 8 j dzd W idslzj di5OIs d y dzd ~
1 09 j HEGRE &ZPf s I8 e &

36 36
0 (284+N))=2345xsin( o (284+13))= -21,597°
0= Ad,‘l’b * m[ g ¥

5 5

a=90—¢+8=90—50,16 +(-21,597) = 18,243
B=90—a=90— 18,243 = 71,757°

VB ddBs §j6j ©ORkdsS HA&Y of et [ISsCk Isi
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s OB dzB A y' S ZzoOde® A hszizyw ' B @ s odzjHdRdR?' H dzd 2

GORddz HdY SEPUEEES o fwyw

Ilepion N S(pan.) d(rpaz.) a B
CiueHb 13 -0,25 -14,587 25,253 64,747
JIrotui 42 -0,38 -21,597 18,243 71,757
bepesens 73 -0,06 -3,219 36,621 53,379
Ksitens 106 0,17 9,783 49,623 40,37
Tpasens 134 0,32 18,548 58,388 31,612
T—IepBeHI: 169 0,41 23,413 63,253 26,747
JIunenn 195 0,38 21,675 61,515 28,485
CeprieHb 224 0,26 14,744 54,584 35,416
Bepecens 253 0,07 4216 44,056 45,944
JKosTeHp 284 -0,14 -8,105 31,735 58,265
JIncromax 322 -0,35 -19,821 20,019 69,981
I'pynenn 355 -0,41 -23.45 16,39 73,61
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{ dMzdAss bl kebdal foskwvesd y' dsct [BH s
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{ Mz dai ¢ 52 LR 5o Oczd2 HBMisOdy 2 Ckls dPa d dzt






