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EHWOQQWKHVL]HG 7KH UHVXOWV RI WKH VWXG\ VKRZ WKDW W
3," FRQWUROOHU KDV EHWWHU TXDOLW\ LQGLFDWRUV FRPSELC
7KH XVH RI WKH JHQHWLF DOJRULXCPD VRRIUW KDHO © RYW KW R LWL R
WKH EDVH RI IX]]\ UXOHV DQG HDV\ WXQLQJ RI WKH SDUDPHW
H\ZRUGBGX]]\ FRQWUROOHU 3," FRQWUROOHU *HQHWLF DOJRU|I

BAEH@?GB? ihdhe_gb_ ~Z g_ kt*tj"Z g_h[oh~bf

= _g_Ilbggbyl Zelhjbltf h: iZ&l"Z k_ "hklb]g_ _dklj_fmf
okKbqg_g f_Ih® azZz j_rz\Zg_ 9Z hilbfbagbbgbyl Zelhjbltf fh _ ~Z Kk
pbogb az”~Zqb k b [_a h]jZgbqg_ipthdr bhk@hj_rz\Zg_ gZ jZabbqggb h
\Zg gZ _kl_KkI\_gzZlZ k_e_dpby aXmglgth aBZz"Zgb az j _rz\Zg_|h gZ
j_" _eys [bheh]bqgZlZ _\hexpbykzZ=ihitNdh”ysb klzZzg~Zjlgbl_oghilbfba.
f gy gZ \kydZ kltidZ ihimebpbylgb hfl brgvb \dexgbl_egh b IEdb\Z i
\brb dzZlh ba[bjz I_ab hl h_dmkhligh_eéhdZIZ nmgdpby _ ij_dtkgZzZlZz
e_gb_ dhblh s_ ijh~te  ZIl jZa\bjlbgpbjimb fZ klhoZklhegh Wbele k
|  s_ k_ baihea\Zl aZ keZM"\ZZIZg¥ g_|
pby & dpbywlZ gZb[jbl_ bg”b\b”"b < fgh]lh jZajZ[hldb k_ jZale_
klz\Z \ta hkgh\Z gZ nmgdpbhgZeb[hbbdbgbmighdkl fb dhblh dhf[bgbjZ
pbhgebh p_e \b nmgdpbb NZ\Zebgogh ddyZ _eb] glgb f_IhA*b  Z bf_
aZ [ebahkllZ gZ bg”b\b”Z k " _egghdg _jgrZze]lhjbltf k jZafbl3 eh]bd:
gb_ 1jZz\beZzZlZ ih dhblh klz\zZ Bap@l gZ
bgrb\b”b hl | _dmszZlZ ihimeZpby kzZJZafblzZlZ eh]bdz gzZfbjz \k_

- 1jZ\bezZz azZ k_< bagbyzl k_]Jheyfh ijbeh” _gb_ ijb mijZ\& gb_ ¢
gZ< "h[jbl_ bg”b\b”b dhblh ~Z nedAlgihzl \ogheh]bggb ijhp_kb Ijh_
ktatZ\Zg_Ih gZ ke_"\Zshlh ihdheg_db_glZehzafblb j_]mezZlhjb \ ih)

AZ [tAZI1 ij_o\tje_gb [_a ijhfygzZkerkgzd k_ baltjr\Z qj_a dhfixltjg
\Zshlh ihdhe _gb_ fmeZpby Fghlh jZajz[hldb k_ hlg
-ijZ\beZ az djtk+hkAZjZgbl | ZebaZpbylZz gz jZafblhiB> IB b

gj_a k_e_dpby bg”"b\b”b k_ djtkhhif¥Xe _dBlh ba[hj gZ kljmdImjZ b
k_ p_eb ~"Z k_ ihemqgZzZl bg“bd\bglb _ dybljizafblbl_ k deZkbqghkdbl_ j
gZke_"yl-"pZjbl_ ozZjzdl_jbklbdhb s @ H[hkh[_gb kzZ ~\_ ]jmib iZ]j
jh~bl_ebl_ kb jb gz jzafblbl_ j_ImeZlhjb kljmdI
-ijZ\beZ azZ fmigplykemqzZcogZzf |jb aZ gZk3@cdZtf>kljmdIm
ijhfygZ gZ gydhb hl ]_gbl_ k_ dBiZdldjjzf _Ijb hij_"-@y@H IRkl h
“hjb b gblh _~bg hl bg”"b\b”"bl_ gZkgmndkdhbaoh~gbl_ ijhf_geb\b I
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nmgdpbbl_ bf gZ ijbgzZz~e_"ghkl [ZAZ|Z"ENZ|_ eqaiddpdZ khh

jZafblb ijZ\bez f _ozgbaftizaz yggmidzdh\by ~"\b]Zl e k_ ihemqz\Z

g_9gZ jZafblb ba\h”~b b f_ngbg(fbj:aﬁg A

jZafb\zg_ Dtf iZjzf_ljbl_ az gZkljhcd AR AR et »>Ahsy,

hij_~_eygWR®H k_ higZkyl dh_nbppl4f_liblgz ihkihygghlhdhiby

Itl gZ ijhihjpbhgZegmikpb ddibl _ \b]ZI_eEng: 0,1215*, 4= 11,tA

gZ bgl_]1jZegZlZ b "bn_j_&pbZey?9221xEQA ° $= 0002953 ?-'-Q)

1Z\db iZjzf_ljbl_ gZ nmgdpbbIN=@%=i128 0.|/# 5= 128 =

gZ”"e_"ghkl b fzZszZ[gbl_ dh_nbpb_glb

Ke_~h\ZI_egh ijh_dlbjzg_lh gZ jZafRks| 18> J2=ME:LH]

IB> j_]meZlhjb fh' [Z%Zek "Z dZlh G.KLJH?G QJ?A =?G?LBQ?G

hilbfbaZpbhggZ azZz”*"ZqZ jy_gb_lh.gZpdd 1k

lh ~zZ\Z hllbb‘IZ_egIhcgthb gZ iZjZf_|p elz ijb ijh_dlbjzg gZ jZaf

jbl_ az gzZkljhcdZ gZ j_]meZlhjb/lgs /l_]meZIhjb ~ 4 k ih_klb]g_ S
P_elZ gZ gZklhysZIZ klZIbymijzA¢ g _a Imezihj k \tafh-gh gZc

kb.gl__alhjllbfZeJ@afbl |B>. J_Z]meijhklz kljmdImjZided&ZcgZ [ihc i

Ihj aqj_a ]_g_Ibg_g Zelhjbltf aZzmijfyeaz gzkljhcdz G7_rmK]

gb_ gZ ihklhygghlhdhb K\blgEZ\e\ g7 kijmdimjziz gz jzafbl I1B> j_]

gyl ijhp_kbl_k | _ab ihemq_gb p(_kb\lblzlf\z(jg/\gz b ~gZ baoh~gZ _ijl

kdeZkbq_kdbj IBmeZlhj s@ -

<oh”gZ ijhf_geb\Z az jmafblby
H;?DL G: BAKE?><:G? . eZlhj _ li_rd&X= NI FUJ
H[_dIl gZ bake_ _"\Zg_ _h'hk”}@"]ﬂglhaJZ’\Z\Zshlh \ta”r_ tfkJ\b
dhi e_dljh"\b]ZKtpezkgh I_hjbylgaghngziz ijhf_geb\z gz kbkl_fz1Z

ihklhygghlhdh\bl_ _e_dljbq_kdk ngi%grb : :
, . “geb\ZYJ) GhjfZebalmjZg
"\b]ZI_eyl k_ hibk\Z k mJ@‘9—9erZmijZ\ey\Zsh \ta”_ckl\b_ _
St 80 -eBF @)= HQI+ %Al U EP
2 = QF o 450 010
X [ , Z
dt”"_Lh bg_jpbhggbyl fhf_gl gZ jhltjZlh aaba,kZ ghjfZebabdagbl
[Ga 9 _nbpb_glb aZ bngibh¢emzZlZz bygl_]jZ
$—dh_nbpbl gz Ijb_g_ gZlZ b "bn_j_gpbZegzIlZ ktklz\db
[0.1.ON=]@ GhjfZebabjzgzlz ]j_rdZ k_ hij
-g dhgklZghZhZjzIigzlzZ \jtadzy dZlh
: |
- Kee _
- e— dhgklZg[DIE#] AJ = P@é»’lfﬁflgl
4o— ZdIb\ghlh ktijhlb\e_g\bgZgZ dhl ’ @5 ’
| Z \_jbl4&; dt"_18= iz, N0) b UWO) kZ Zg

-o- bgtmdibighkllz gz dhi\_g£dgy|  Wihcghkib gz azrz\zshih \

\_ib]Z*]?dhl\ T \b_ b gZ mijzZ\ey _fZ1Z \_ebqbgZz
- dhl\_gbyll+h | > ghjfZzebaZpbylZ gZsmijZ\ey\
Q@-9Zij_"_gb_1h aZOJZg\ZS\lgaA_Ckp@_ih

dhi\_gzZlZ \[$b]Z %)= Q@)
| y— ktijhib\bl_egbyl fhf_ gl dtr 1@ _ th_nbpb_gltI gZ "~ _ghjfze

[O.1];
i t]eh\Z1Z kd hiika. PbYy
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ooo;}

>_ghjfZebaZzpby| HliZgbqzZ\Zg—>

oot
Nb] KljmdImjzZz gZ jZaf@hljB> j_]me
AZ mijZ\ey\Zshlh \ta”_ &kl\bfh’k elajx @$7/$3%6,08/,1. nb]3
ibk\z GZ \ohWrZk_ ih~"Z\Z kbANZ @tda b
Qod J. &) > Qo oh"2XWk_ ihem@z\z
Q)=P @I, QusQO®J) O0Qos 1Zjzf_Ijbl_ gz ljbt]teqgdplbb
Qukd, &) QQus gZ ijbgzZz~e_RPEKIFSE bFSE gZ

dt" IRyab Qo kZ \tafh‘gbl_bfbg\OhAgZIZ Ith_ge-b\-Z. k2> > @

fZegZ b fzdkbfZegZ klhcghklb ¢% Xohrgz® ey\Z \jto b “ykgZ klh

ijhf geb\Z gz h[_dIz aZ mijz\e dBtltegZlZ nmgdpby gZ ijbgz~e_"g
JZale “~Zgbyl jzafbl j_]me h_?: bpL kthI\_Igh 1ZjZf_ljbl_ gZ

lib ijZ\beZ nmgdpbbl_ gZ ijbgZ~e_ ghkl gZ be
|, ALNL WK&QW1 ijhf_geb\zZ kZz
| IALM. 3WK@QW 3 [F2+ Q FL FQ] [FQO, Q] b
| LIALV $= \@KWVQS$= [Q12FQ]

19 $

dZlh jzafblzlz ijhfNgeb\aZl Ah
jbpZl _egh ]he&PLfb-aZ Aihehebl _
gh lhe fb3$b’— azZz Aijb[ebabl_
gmeZ” klhcghklb Nmgdpbbl_
e _"ghkl az ijhf_g¥btbkZ bajp

libt]tegh dZ k&zZnbdkbjzZgb i L X
f_ljbl_ z %_ Itjkyl hilbfZzegbNb] Nmgdpbb gZ ijbgz~é_"ghkl
kilhcghklb nb] f geb\bAb(

Ke_"h\Zl_egh jZale_""Zgbyl jzZafbl
j_Imezlhj bfh kjdf ijz\bezZ b r_Kkl
iZjZf _1tjZz aZ gZkljhcdz dZzZlh

0< 4 Q1,0< 4,0Q1,0< 4,01

0< QQI=TlQukl Qod),

0< QQ1,0< @ Q1,

AZ | ZebabjZg_ gz jzdatyglby j_]me
g_ fh'_ 7~Z k_ bBBhpa\ZdlhjZ gZ
)X]]JVRILMRROGEVWDW @GIZEhIh |1Zf
iZjZf_ljbl_ gZ nmgdpbbl*e gZ ijbgZz
ghkl k_\t\_""Zl k dhgdj kgbdb kiNEP 3 6,08/,lh" e gZ Gidyfj_
klhcghkl AZIh\zZ jzZafblbyhj_]me ImeZlhj
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HilbfbaZpbhggZlZ azZz"ZgZ aZ g
aRL $=bPL kthl\_lghzlh dhgtj lgdZ gZ jZafblby IB> j_]ImeZlhj _ j_1
|_ klhcghklb wZ k_hij_~_eyl qj_8%$7/$%b 6,08/,1. <SM8/,1. _
hilbfbaZpbhgigZpZmjz Ljbl_ ijzgzijz\_g fh"_e gZ aZl\hj_gZlZ kbk
\bezZ gz jzafblby j_]ImezZlhj kz faVNhédljZgdph j_ImebjZggb «th ij
gj_a [ehdR\_R_bR Ke_" jZag* ef _geb\b® @Q aZ nmgdpbbl_§Z ijbg:
gZ kmfElZbaoh”bl_ gZ [Bh&®kh\_|_e_ "ghkl gZ baoh”~gzZbXzZijgd jea
bR ktk kmfzZadh pl_bgZ nbgdpbblby j JmeZjhf _geb\bf &b

gZ ijbgz~re )PHkl )6 (bFSE3 k_ a, hij_A_ey§b ghjfZebabjzZgbl_ ijh
ba\tjr\z ~_jzafb\zg_ ih f_ln~z g¥Phogegd_likegZ Un_{ dAegZ
iz glz° _kllz ktkl1Z\dlb ijhf _geb\ZOZNmgdpbylZ

Gzkljhcdzlz gz jzafblbm I1BPajghkey\ZsZ djbl_jby az hilbfba.
eZlhj k_ k\_"AZ ~h j_ rz\zgZ gZ ¥4IBKEHLILOK g_Th kZ h[y\_gb ]e
pbhggZz az~Z@z Zbd_g djbl_jbcl[Zegbl_ ijhf_g&b¥g 4, Q QO
BaihealZg _|h gZ djbl_jbb hkgHizgbdhkZ4aV¥EZRZ bal\b@\&8/,1.
gZ kblgZez gz ]j_rdZl1Z \ kbkl_ffhrz_ e@gmbgtk_ bagbkey\Z p_e \ZIZ
[boZ m~h\e _I\hjbeb ijhlb\hj gb\bl9 HBEBEbY! Ze]hjbltf k_ kMZjlbjZ q
d\Zgby f_~m lhqghkllZ \ mkizgHt Gggjb ~psdhfzg”_g j_OBT/§%

b "bgzfbqgbl_ihdzaZl_eb gz KbkR fAlyZIg™*$ HilbfaZpbhggZlZ
\j f 1jz _g_ b ij_j ]mebjzg_ AHdmpz"mgZ k_ ij_djZly\Z ijb ~"hklb]Z
ihq_klk_baihea\lZl g_ _"bg z @¢¥dKédHbg_jZgk ijb bagbkey\Zg_
djbl_jby hligblZsb hkh[_ghakbl B_e_\ZIZ nmgdpby _ _
d\ZgbyyZ kthl\ _1gzZlZ az~zqz J_rzVe4g hilbfZegbl_ iZjZf_Ipp kZ ihe
lh gZ ihemq_gZlzZ az~ZqzZ BZ \ 9P hEFZA hifa= 83, 4,=0008 Q=
fbazpby fh>_ 27 klzZzg_ ih jZaeb &§¥ g@%06.0939 O 1.2

GZg_klh k_ ijbez]z 1_]leh\gbyl f GE¥rnk]_ ihdZaZg kbfmeZpbhgg
ijb dhclh az~zZqzlZ k_ k\_"Zz ~#hhAyedkdkl_fzdaZz mijz\e_gbb k hil
pby ijb _~bg djhil=jbgfiyy LL fZegby jZzafbl IB> j_]ImeZlhj
eh\gbl_dh_nbppkglbaihea\zl zZdhAZ kjZ\g_gb_ _ kbgl_abjZgzZ b
bfZ Jheyfz jZzaebdzZ f_"*m klhcg@klbllhfgzbggh mijZ\e_gb_ gZ kdhj
hirn _egbl_ djbt_jbbdb zZdh * ez filgklhygghlhdh\by ~"\b]ZIl_e k deZk

dhc ~Z bfdheélyfz |~ kI <jtadBiZz j_ImeZlh§XIWWRWYRQQRQWODE

f “Am h[h[sygdjbl _jbd izjzf | Ij_Oh"gbyl ijhp_k gz kbkl_fZlZ _ il

jbl_az gzkljhcdz gz jzafbkby 184 pbjm@éib\Z lhemqg_gbl_ ihdzZaZz

lhj _ g_ebg_cgz dh_Ih hij[~_e9Zp ddaktl\hlh kZ ij_jé4@88INZg_

jZaghkllZz hl ijbez]zZg_ gZ lhg_Ibgdhy_K&BF 0473 O

jbltf az gZkljhcdZl1Z fm lj_oh~gbyl ijlgZ kbkl _fzZlZ aZ m
< gZklhyszlzZ jZ[hlZ _ bmihedZX¥e_dp_ k hilbfZegby jZafibl I1B>

| jby3] > eZlhj _ ihdZazZg g4djbbZ Lhc _
Loifeoxe L . L o Zi_jbh”bg_g b ktk agzfppddbgh il

i = NsyBamao Nee™ N \j _f 1jz_g=022 0

dt” IR _ \j f 1jZ g _|h gZ ij_oh”ghy\b~rgh ij_oh~gbyl ijhpZk \ kbk

ijhp_k V I1Z aZ mijZ\e _gb_ k hilbfZegby jZa:

é-ij_j_ ]mebjzg_lh j_lmeZlhjl_a ij_j_]mebjZg_-b k il

6-\j f |h aZz kbfmezpby V \bkhdhjah”_ckl\b_
ljb _~bgbggh kltiZzeh\b”gh \oh”gh
\ta®_ckl\b_ k ij_ "ihez]z q_
|=TkAJ o= 1
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Nb] FhA e gZ kbkl_fZIZ az mijZ\e_gb_ k hilbfZegby jZafbl |
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Nb] 1j_ohAgb ijhp_kb \ K:MWbq-KdbelB> j [meZlhj
— k hilbfZe_g jZzafbl IB> j_]ImeZlhj

A:DEXQ?GB? kZfh Ijb ijz\béHeaHZ\Zg_ ®Z jzaf

< ijhp_kZ gZ bake_"\ADbgZ _ kibyglba\h”"
gZ kbkl_fzZ azZ mijz\e_gb _\tgdhjhkllZ gZ
| g gZ ihklhygghlhdh\ ¢t\@bkzl_e k EBL?J:LMJ:
g_kdb IB>meZlKhgl _abjZzg _ b hi $KPHG + ‘U *DJDQ 6LQJK
IbfZze_g jZafbl IB> j_JmeZlhj k _%EKHPUechZDM 6 6DXUDY 6 $IDU:
b ~bg baoh” b kzZfh Ijb ijZ\beRIb&kORWRU XVLQJ )X]]\ /RILF &
iZzjzf_1tjz aZz gZkljhcdZbWHilbfZ&&RQIHUHQFH RQ $GYDQFHV LQ &
Jmezlhj _ gZkGbWODE 6LPXKOLQARQWURO 6\VWHPV SS -
\_ A" gbkbfmeZphtdzazZzoz gl ij &KDQJOLDQJ ;LD 3 *XR 7LQJ
gbyl ijhp\_kbkl_fzZlz azZz mijz\e_ghQJk 6SHHG &RQWURO RI %UXV
hilbfZzegby jzafbl IB> j_ JnméZIhKVLQJ *HQHWLF $OJRULWKP %D
jbh~bqg_ptjah”_ckl\b_Ih gZ kbkl WUJROOHU 3URFHHGLQJV RI WK
ik]lheyfiml Ih\Z \ kbkl_fZ1Z k deZkQW HKABRLIHQW OHFKWWRRWLRYY
IB> j_]ImeZlhj*h[jbl_ ihdZazl_eRKHAIGX &KLQD SS -
dZq_kI\hlh \ kbkl_fzZlZ k jZefbl 3B*X_]1%DRJDQJ * . , 0DQQ 5
eZlhijha\hey\Z mijzZz\e _gb_ gK kbkHZZOEWKRGRORJ\ IRU $QDO\WL
jZafbllB>j ImeZlhj k ijhklZ kljmdHVjzZJ® RI1 )X]]\ 3, &ERQWUROOHL
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*HQHWLF $OJRULWKP 2SVWALPLDWGRQ@GHPRS|PLEKB® PWURO RI '&

FKDQLFV DQG ODWHULDOVSSORRXUQDO RI (QJLQHHULQJ DQG
- 9RO sSs -

5 6KHUR] .KDQ 6 ) $EGXOD]HH] [/ :

$GHWXQMH HW DOO 'HVLJQ DQG ,PSOHPHQWDWLRQ RI
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IJH?DLBJ:G? G: IHLJ?;BL?EKDBY BGL?JN?CK G:
DHFIXLTJG: B=J:

EZazZj O_dbfh)\
Jmk_gkdb mgb\_jkbl_ | A:g]_e Dtgq_\3

'"HVLIQLQJ WKH XVHU LQWHUIDFH RI D FRPSXWH

Lazar Hekimov
Angel Kanchev University of Ruse

$ E VW Uleraicle presents the steps needeoild the user interface of the computer game "A

tale of a Knight" using modern drawing techniques and programming technologies. The theme of
the game is formulated, a choice of development environment is made, the game design features, as
well as the aeation of help views with Unity and Freephototool. A user guide for the developed
prototype is included, including displaying different views of the game in different modes

. H\ Z R U Govhputer game, Unity3D, Freephototool, Audacity

<T<?>?7GB? fhr _ckl\b_ gfArkdgZ \ j eZpby gZ

Dhfixltjgbl_b]jb kzZ batbgZeB"Z2\Zg_ gZ dhfZg~"Z b ihke_ "\Zs
et] itl hl kta”rz\Zg_|h kb ~h \b%Z_jdhodpby
ihagz\zf_ ~g_k > @ AZihggZeb dZAhgighKibabjZgzIlZ gi&VYbdhyZz
mijZ g _gby dhblh [beb ktatzZ\ZdgfmpglkdZpby bfZ rbjhdZ hhezZkl gz
A glb \ mgb\ bkbazl ih~ihfz]Zg_"g@b_  0Zjzdl _jbabjZz k_ k baihea\l
gZmqggbl_ leb"bA&gby b ij_ jZkgZdélg \ ~bg nbabqgq_kdb k_gawn) aZ hl
kZfhklhylZ éog"mkljby B]jZIZ bfXZg Eh gZ 8d#Zpdpy dZlh k_lgahjbl_
dtf dyffh ] _cftjtl k_ klj_fb b dhylhzfihrZ [t~rZ] dZdlh fgh]h ijbfblb\gb
NZ ihklb]g_ klb]lz ~zZ [t~_ ZhklZdtggh hgkeh gb > @

oh”qb\ eh\td beb kf_e > @ KjBgZljk_cktl qdhfiklt] qgj_a
bljb \ giZaghh[jZagb "Zgjh\_ > ZgZeba gZ Zdlb\ghkllZ gZ fhatdZ
@ _drtg hl itj\h ebp_ _drtg Jomdytel Iinteraction Interface% &,, a kt
ebp_ jhe_\b ipbjbexgkdb b]ljb ~z~ g ij_a ihke_"gbl_ ]h~bgb >

kbfmezZpbhggb b]ljb kihjlgb b]ljKIZkEZAmidhg|zdZeghlh \azbfh”_ckl
]bg_kdb b]ljb ihoh”h\b klIj&l_]Jbfb "Bm _gh\_d b dhfixltj dh_kh k_ hk
gh\j_f_\b kljzl_]bb SODWIRUPIW\ND KeDVXDQbkljbjZzg_ b h[jZ[hlc
bljb b 7] kb]J]gZeb k ijhbaoh” hl gh\_rdby
Qh\_dBrbggZlZ dhfmgbdZpbygZdgklh Ih\Z kZ _e_dljh_gp_nZeh
| _j“"bkpbiebgzZjgz az~ZqzZz ijb dbllh kidtfgZe®?= 2FgR\gRIR Dbf
ijZdlbdbl_ hl dhfixltjgibl |jg[ZlhdiSH*"gDagDqHgbH H aD baiRea\Dgl
NZ k_ ijbeh ZI gzijbf_j I _hpbb b ijbRgpelZz gz ij_"~klz\_gzZlzZ jZajZ[h
ib hl ikboheh]bylZz > @ khgpbhehgbllZijth ZdIbjz ihlj_[bl_ekdby bgl_
lihiheh]bylZ dZdlh b ih”roh”b \ §& hZXjzIZyZA$ WDOH RI D .QLIKWS3
"baZcgZ b bg"mkljbZegby Z2baZchy)ZAdZ kktp”f _ggb | _ogbdb aZzZ jbkn
\Zg_ 9gZ bgl_jzZdIb\gb ijh~mdlb ijh]jzfgb | _ogheh]bb
Qh\_dBErbggbyl bgl _jn_ck QFB
N nbgbjZz gzZqgb@gZlhirohdzlz b dhf Kp_gZjbb gZ b]jzlz
ixljbl_ kb \azZbfh”_ckbazhzZegh lj_~klzZ\_gZlZ bljZ k bf_ A$ WD
[ZabjzgzIlzZz dJEYbdlgZ dhfmgbdzZpblyJKW:3 gb aZihagzZ\Z k gdqZehlh
[m~rb glbheyf bgl_j_k kj_" bake ™M¥ZIga kbgZ gZ ]jZ*"kdby dh\Zq gk
kdzlZ h[sghkl \ kn_jZlZ gZ QFBr"ZLbhbdjbg hi*"Z\ggblya]mf]bg_kdb
ij_"klZ\bl_e _ jZaihagz\Zg_|h gidbklKen\ bag_agZe hl \tjoZ gzZ " _
> @ L_ k_ baihea\dbl azkipjby YgZekdb fZ]vhkgbd ZKe_" b
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Ba\_klby gZ KtxaZ gZ mq "dgbljby Joglbg kdb glZmidb ”

g_lh gz bgAllz kb [jhgy b f_gZ kb I|hez\gby ] _jhec fh _ ~Z kZ ~\b'b
hib\zZ ijb fZ]vhkgbdAailda\ b2z qZ klj_ey fZ]by h]lg_gdnmhddi Z
dZ qzZkl hklzZzgZeZ hl baq_agZelhy ddjbkkjlZeb klhb g_ih*\b gh dZzZI
gj_a dhclh ~"zZ\Z gzZ f_qZ b g_]hWpndhkd[kh\h ~ ckl\b_ k_ b&itegy\z
\_gbd fZ]bq_kdb kihkh[ghklb |Z ZgbfZpby

Ke_~ ~tet] itl feZ”byl dh\Zq j_a fd2glezZpbylZz gz \k glb _e
k[etkd\Z k djZz"_pZ gZ djbklZzezZhldhgéimlh gz ]_jhy kzZ kta”~zZ”~_gb
_ mkiye ~Z hldexgb gbyh\Wdb bA]jZz "Zsb kijZcl ebklZ k hZ™_eghb
k\hckl\Zz K hiblz kb ~Z o\Zg_ptjz™_ptl
kbgtl gZ dh\ZqZ [b\Z aZke_i_g hl yjdBfkyldy gZ zZ1ZzdzZI1Z gZ ]_jhy
ebgz ke_” dhtflln"%kZ &Z kljZggh
g_ihagzZlh fyklh dt”_Ih g_]h\hlh bklbgkdh

iibdexq_gb_ | _itj\Z i]_~klhb —)
BklhjbylZ _ ij _~kIZ\_gZ ih~ nhjfzlz

gZ "\mbaf jgZ b]jz dhylh \ ijhp_kZ kb gZ

iZpZ[hldZ jZadjhpoplZ gZ kbgZ gZ

dh\ZqZ g_]h\bl_ ij f_“Aby ijbdexq_gtF =

iZadjb\zZsb itly gz fez~h fhfq_ dh INDK]_  :gbfZpby ijb Z1ZdZ

ij \jtsZz \ mf_e jbpZj
AZ mijZ\e_gb_|h gz ] _jhy g_

IJH?DLBJ:G? G: H;?DLBL? <ZgbfZpbb b ~_ckl\by kZ baiheal\z
B=J:L: " _klIVh _ellb gAZ lyeh gzZ*\ZjHdy

lhj ~gzZ KkltidZz dhylh Iljy[eZc*ZjZz %R[ b &LUFOH &ROOLG
ij_"Mijb_f_f ij_~b aZihg\Zg_lh gZhjbZgpzpbylZ gZ ihkhdzlZz gZ ] _jh
|Zbfief glZplgy ijbeh _gb_ld _ khiealZ nmgdpbylZz IOLS \'  kdjl
AZ\NZg_lh gZ bljh\bl_ h[_dilb BRODX\HU&RQWUROOHU qgj_a dhylh
“hklz\y ~_k_I h[_dlZ dhbblayihdijhjrbgzZlZlZ gZ ; gZ ]_jhy f_ ""m
fh _ ~Z dhgljhebjZz Ijh_dlbjZg_IhHj@g4  \byl jhf[ _ JURXQG&KHF
\k_db _"bg h[_dI fh _*2bkgZ¥ma ij ~klz\ey\Z ijZa_g b]jh\b h[_d
hij_*_eyg_ 9gZ hkgh\gbl_ fro oZjzdéy\Zlgl hl kdjlbyiHZ SREWUROOHU
db b bajzZ[hldZ gZ \tgrglbydkim \whclh k_ baq_jlZ\Z fZetd djt] [_a n

jbl_ dZlh \k_db h[_dl ijby_"Z\dbihzdgjb[mIlb b hlgblZ Zehy
dhedh I_dklmjb \ aZ\bkbfhkl hl fktjkdhhhgld hd kehyl \tjom dhclh fh"_
lh \ dh_Ih kjZgzf klhb ]1_jhy _ *URXQG :dh JURXQG

f glZz k_ gZfbjz \ kehc hl Ilbhi *URX
H[_dIb I_dklmjb Zgbfhgpbb JZ\kmk_ az~z\Z klhcghkl ZMUXH g

dpbb ijhf_geb\Z JURXQGHGhaaywWhhk_ b
=eZ\_g ]_jhc dhgljhe_jZ gZ ZgbfZpbb azZ hij_"
=eZ\gbyl ]_jhc \ b]jZlZ dhglbedbgZzZdz ZgbfZpby ,GOH

hl b]jZzgz _ bal]jZz”_g hl qgZklb qgjebedhbli jhf[ _ ijZa_g h[_dIl g

kZ ktar"Z#tiZdpbl_ gZ ZgbfZpbbl_dHhpibgzZlb k_ baihel@ayAlZ da&d hk 1

lhc ijbl_"z\Zz NZ\NZg_ 9Z hlg_gbl_ dte[Z hl ki

BOD\HU&RQWUROOHU dZlh ijb gZ

gby [mlhg gZ fbrdzZlZ beb DOW Kk

nmgdpbylZ ILUH%DOO dhylh ijh

f _Ilh gZ ihkrelhtgbal\bd\zZg_ b zZd

]Jheyfh @zar gzZIlZ kdhjhkl azZ klj_e][

azZ”"zZ\Z klhcghkl gz [me_\ZIZ ijhf

VSHOO \ WUXH qj_a dhylh Zgbfzl

hij " e _gZlZ azZ |1Zab kldpbghk!| Zc

, ke ~ dh_Ih k_ gZfZey klhcghkl

Nb] =eZ\_g ]_jhc 0DOD%DU nmgdpbylZ k hij ~ e
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hlg_gzZlZdZzh klhcghkl b k_ bait2Qy\WJIJHU(QWHU ' b 2Q7ULJ.
ijh\_jdZ azZ hjb_glzZpbylz gi ]_jdhbbhk\ahfZlygbklhb\hl gZ h[_dIZ \
j_"_ ey hjb_glzZpbylZz az kta™"zZ\Zbheg&"hj]lg§_ b ijbez]zl nmgdp

gZlZ IhidzZz :dh b]jzqtl gyfg fZzgbGIG'DMDJH ZHDSRQ'D&yhXHIZ ktk |
dpbyl2BDOO g_ fh'_ ~Z [t BaVbAZg@Z gZ hjt batbgly\kk _abhmd
ljb ktaAZg_Ih gZ h[_dIZ k_ baitegyhz2zj

a\md azZ fZ]by

Nb] ?2e f _glb gz ] _jhy

Nb] C_jZjobywZ ]_

AZ kdhd k ]_jhy ijb gzZlbkdzZg_ gZ
6SDFH [mlhgZ k_ ijh\_jy\Z klhcghkllZ gz
[me \Z1Z ijhf_geb\Z JURXQGHG dzZlh ijb o
WUXH ] _jhyl k_ balezkd\z \ ihkhNEBl< k ?\ch_ggzb, baljz ~Zlksb nmgd
kihcghkl b k_ baitegy\Z a\mdz az~z~_ g &Z 1_ihy
kdhd Z ijb IDOVH agZgb gq_ lhc \_q AN A U .
\ta”moZeb”k\Zl_egh hl dhgljhe jz =gzhyl ijbl_"Z\Z "bag_ghk b fZ]b
ZgbfzZpbbl_ \_gq_ k_ baitegy\Z ?&bfbﬂggudhblh hij_~_eyl g_]h\hlh

g

Jump. yghb_ Ih ijb iheh lag_e@dblhifgdb
OHOHH$WWDFN7ULJJHU _ b,;éh_)fb%d Phekid \k_db m"ZjogZg_k_
A j ij_~ 1_jhy dhclh ihng’ljZ_a[b—Jhy _ijh\_jy\Z klhcghklllz gz fl

badexq_g b ijb gZlbkdZg_ gZ e3AY|{mfmg &k\h! b k_ baitegy\Z a\md
ba\tjr\Z ijh\_jdz az \j_f_Ih gz i9e AgAlh b \bamZe_g kb]gZe qj_
1Z z1zdZ b Z{feyfth az~Z~ ghlh\%9_ J_ImebjZg_ gZ ijhajZzqghkllz
mkeh\b_ \j f_ k_ baitegy\z rkhy%a@412Z \ 'DPDIJH6FUHHQ hl Ib
PHOHH$SWWDFN  dhylh azmrz\21k@RegRk?i g%z £ 1ib “hkib]JZg_Ilh bf
e \Z1Z ijhf_geb\Z DWWDENLQJ\kew U 2Zjppfd ijhlib\gbpb beb dz
lhjz ij_ \dexqg\Zz ZgbfzpbylZ®b pme_\ZIZ ijhf_geb\Z GHDG ijb_
%R[&ROOLGHU G dhclh bfz kGhghWUKH]bj ZgbfZihjZ baitegy\Z
k_ zdlb\bjZ aZz ~bgbpz \j ¥_ b K afalkdhy

\Z kdjbilZ OHOHH$WWDEN D2Zlh ijb kts_kl

\m\Zs h[_dl k 1Z] (QHP\ /RRW beb %RVV \

dhezZc™ _jZ k baitegy\ZlI nmgdpbbl_
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Nb] Ktklhygby b ~ ckl\by gZ ]JeZ\gby ] _jhc

Hlg _gZ lhidz 6KRRWDEOH Ih]Z\Z k_ baitegy\Z

Hlg_gzlZ Ihidz _ fZ]bylZ dhePRYHYRUFH  1hidZIZ k_ mgbsh®
qtl fh_ ~Z baklj e\Z ifp zlpEktarz\Z gh\ h[_dI gZ fyklhlh gZ dh
A kgby [mlhg gZ fbrdzlzZ Ly _ijzZyblidyeZg kbkl _fZ hl qZklbpb SD
h[_dl bal]jz~_g hl Ijb dZ~tjZ baM&gWHEBDb ktklzZ\_gZ hl kijZcl ebkl
k_ \t\ pbdte hlZktaftzdz h[_dIZ As r_kl dZ~tjZ Qj_a kbkl Kz1Z az
b]jh\Z1Z kp_gZ ~h mgbsh' Z§Zg b frk dhtgljhebjz kdhjhkllZ ihabp
lihebjzg hl dhgljhe jZ gZ Zghi§iZpbk\Zg |h p\ 1Z b q_klelzZlZ gz

hlg_gZIZ lhidz gy\Zgby ebkl SSOWHYLFEF DHKE]VAN gZ |
fgh]h[jhcgb hipbb qj_a dhblh fh]:

) — [t~ Z] kta"Z\Zgb [ _adjZc ih \b™ _n_d

N b DZ"ib Z ZobfZz 7. Z h d ditl k dhclh k_ _ k[etk
: J|h|%|z J P 2y J ]g ?I IhidZ]_(Q(HPZ\ IRRW betk
%RVV _ baitegy\Z nmgdpbylz D

\tjom kdjbI|Z aZ “b\hl gZ h[_dlz d
fZey "bag_gblgdbmklhij_ "~ e gZIlZ h

_ _ DSRQ'DPDJH ijhf_geb\Z
Nb] Dhgljhe _j gZ ZgbprbyIZ gZ h]lg

9Z1Z Thidz

ljb kta~zZ\Zg_|h gZ Ih]jpgzdZ hl b
\ kp_9gZlZ k_ baitegy\Z b Zm”~bh bg~bdZpby
gj_a 30D\2QH6KRW nmgdpbylZz Z ijb k[e
ktd b mgbsh zZ\Zg_ gZ h[_dIZ k_ baitegy\Z
\lhjb a\md gj_a nmgdpbylZz
Pla&\& OLS$W3RLQW qgj_a dhclh k_ kta”z\zZ gh\
Zm~bh balhqgglkichl®hZg®y k[etktd gZ
lhidzlz k ~jm] b]jh\b h[_

AZ hij_" _eyg_ gZ |hkhdZIZ gZ h[_ d*z
k_\a_fzZ klhcghkllZj®ggZldhh gZ
ouzaz i S ko azi2iz b thasehld e2hiziz  baizr o

[ e c a \

R kheghgd®bah[jz: gby Az hkgh

?n_dl gZ _dkiehaby

. . nh baiheal\z bah[jZ‘_gb_Ih gZ

_LhidZlz kt*tj 2 _"bg dh.eZCA“_z%iHﬂlb]Zg 9Z izjzezdk an_dl k.

ILUHEDOO+LW kdjbilz dzlh i B ¥ bk oz ceh \ g2 jZaebq-
ijh\_jy\zZl kehyl b 1Z]tl gZ "jm]b,\yé'l gl_ - Ih baf kINZ h[_

gbclh dheZc" _j kZ k k[etdeePZM keh y’\bg hl ~iml1 1h lhab ng
gz ~jmlby h[ _Gdbeb n\yh b rgb_Z CjhWo b?1 fzwahjh dzf
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Nb] <lhjb kehc a_fy
Nb] Lj_Ib kehc a_fy

Nb] Kbkl _fZ aZ qzklbpb
ijbdj_i_gz dtf ]_jhy jZaebqghbl_ h[_NjBP Q _I\tjlb kehc a_fy

gZ nhgzZ k_ M\b ZI ih @gagbdZly g
ih[ebadbl_ h[_dlb "h dzf_jzlZ k_ baf_Kkl

\Zl iHtjah ~hdzZMmzehqgbl_ak_ b

f_kI\zZl ilz\gh DZzZdlh a_fgby nhg 1ZdZ b
h[eZzqgby _ bal]jZz™_g hl gydhedh kehy dhblh
k_ baf_kI\ZI k jZaebqggZ kdhjhkl ijb 7\

" gb_ gz dzf_jzIz

Nb] | Ib kehc a_fy

Nb] Hkgh\_g nhg
Nb] R_klb kehc a_fy

Nb] Itj\b kehc a_fy
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Nb]18. Itj\b kehch[eZpbNb]19. <Ihjb kehifeZpbNb]20. Lj Ib kehc h[e:

_j_g9 gZ bljzlz jZaebqggb nhjfb gZ bgl_jZdpbb f_

_j_gtl gZ bljzlz ih dhclh fiZgzth aZzh[bdZeysZIZ ]h kj_*"

Jth| NZ oh”b _ bal]jZz" 2 _kllhk_fg

liZnbqgb bah[jZ  _gbygdZlhkrl kZ Rbih\_

a_fy b "\_ kzZ \hnZ Itj\byl dZizg \ b]jzZzlZz _ ih™ nhjf.
gZ rbih\_ Lhc _ bal]jz™~_g hl g_Ib
nbqgb bah[jZ _gby J]jmibjZgb b ih
gb ihn c_jzjodgmgdimjzZz b h[]jZ"_gkt
hl d\z~jzl_g dhezZc”_j dhcbh kem't

Dtf bah[jZ' _gbylbIhhfd _ AZ]_J gZ kdjbilz (QHP\'DPDJH Qj_a

! : AZ\Z1  klhcghklb y d

k_ kIti\Z kZ ~h[Z\_gWHAR[ &ROQT 1. 5 JfH b SXVK%DFN nlr]Tjgb

dhblh az ~Z g_ ij_fbgZ\Z ]_jhy if ahl[yo |D“\ heZc” jZ k 1Z]e30D\HL
aZ"Z™" g kehc *URXQG aZz "Z % -

hilh\Zjys az ~\b’_gb _Ih gz \Zk b k_ ijbez]zl 4z~_gbl

lhgqgh JURXQG&KHFN h[_dIzZ d P? ?gklﬂ‘lcghk'b' 9Z 1_jhy

kdjbilz ~Z hlgblz \ dhc kehc k_ ngij b

NZ azZ™zZ\Z "Z™ _gbl_ klhcghklb dtf ZgbfZzl

jZ k p_e dhj_dlgh baiteg_gb_ gZ ZgbfZpbb

| ,GOH b 5XQ dhblh babkKd\Zl [me_\ZI1Z ij

f geb\Z dhgljhebjZgZ hIJURXQG&KHFN ~Z

[t WUXH Nb] Rbih\_
<h~gbl_ _e_f _glb ijbl_"E\ZI "\Z d

eZc™_jzZ ?"bgbyl _az ~Z g_ fh _f ~Z ij_

fbg_1ij_a g_y Z \lhjbyl _ Ijb]_j dhgljh

ebjZg hl kdjbePX'BHRDJIJH dhclh ijb

Ahibj k h[_dIl k 1Z] b]ljZzq fmdij_~Z\Z nmg

pbylZ DGG'DPDJH b SXVK%DFN i

gZjzZgy\zf_ ]1_jhy b ]1h ba[etkd\zZf_ k'\'i’

NZN gZ klhcghkl ih dhhjrbgzlzlz <

JZ]Oby gZ rbih\_1_

ljhlb\gbpb
DZdlh i\ ITh b]jb 1ZdzZ b \ IZab
ijhlb\gbpbl_ b dzZizgbl_kzZ\ _~gb hl hkgh

gbl_ e f glb qgbylh p_e _ ~Z aZljm~gyl b

“hjb ~Z ihij_qZl gZ bljZqz ~"Z ihklgpg_  Kihc ¢! hklb gZ kdjbilz
NZN _gZlZ kb p_e < $bWDOH RI'$ NQLJKW ij

ktkI\ZI q_Ibjb \bN®\ghpb dhblh k|| eys dzizg

kt*tj Zl jZaebqggb _ekfhggthkidb <lhjbyl dZizg \ b]jzlz _ baljz"
qj_a dhblh |I_ nmgdpbhgbjZl qJZerb“cF\gf _ @ k nhjfzlz gz Ijt[Z b

ijZa_g bljh\b h[_dl gbylh ihabpby
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ihea\ZIld IlhgdZ azZ kta”z\Zg_|hggZgme”Z ke ™ dhedig\K nbngdpbylZz

\Zjbl_egh kta”~z”_g h[_dl 7UDSBXG®HWIJIJH Z bljh\by h[_dIl [b\Z
DheZc™ _jZ gZ dzizZzgZ _ hl Ibigljbhl_pmgdpbylZz "HVWUR\ 1Z1

dhclh g_ij_dtkglEVhjy\jZz "~Zeb bhZgbsh zZ\Z b ijb k[etktd k dheZc”"

bljh\b h[_dl \ g_]lh b Zdh bfz kKEZdth k IZ] /HYHO beb hl kdjbilz '

]h\by 1Z] 1jb gZ\ebazZg_|h gZ bkgZqgzZhVjdtled Y g _Jh \j_f_ az "b\hl

eZc™ _jZ |hc hlgblzgdq_bllzhk¥by h[_dIZ \ §Z1Z kp_gZ

h[f_dl _ hl Ibi 3WD\HWUVzZbdh]Z _ [be

ihke_~gby baklj_e b Zdh Ihc _ [be ij_"b

ih\_q_ \j_f_ZW~aghlh h]jZgbg_gb_ k_

baitegy\Z nmgdpbylZ 6KRRKW dhylh ij_

fylz ke_™\Zshlhfzfdogh \j_f_ ke_ 7

dh_Ih fh™_ ~Z k_ baitegb nmgdpbylz az

klj_ e[Z b ijh\_jy\Z jhlZpbylZ gZ = dhhj .

ApgzlZ1Z 9gZ dZiZgZ qj_a 5LIJLGERG\ ' a¥bhz 1Zljhg

hij_~ _eb ihabpbyld \ d@Zkhqg_g lhc

gj_a dh_Ih k_ hij_~ ey b IlhgqdZlZ gZ ktanZz

\Zg_ b jhlzZpbylZz gZ b]ljh\by h[_dl dhclh

fh™_ ~Z gZjzZgb bljzZzqz

Nb] Klj _eys dZiZg

Nb] 2e _f gl b kg glizk iy Z

[Zljhgtl _ bal]jZz™~_g hl ]jZnbqgh
bah[jZ  _gb_ h[]jZ"_gh k dheZc” j:thield\i dzftd
ljb]_j 1jb kta”~zZ\Zg_lh fm hl dZiZgZhhted\byl dzftd _ itj\bybidhlb\
\a_fZ klhcghkllZ gZ = jhBZop | Zd@p£IH fh™  ~Z [t*_ mgbsh g hl b
ijb dh_Ih k_ hij_~_ey ihkhdZ|Z fmcgZ Ba]jz"» g hzc\Zjddezbh _»
‘_gb_ ih ; dhhj*bgZlZlZ bl k_~lybyl _ Ijb]_j Z ~jm]by kem'b dZlIh
mfgh Z\Z k ijhf_geb\ZlZ 3URM@ZHHEZ qkibrZz ij fbgz\Z ij_a g_]lh |
dhebaby ijh\_jy\Z qgj_a nmgepdpllh gz bljh\by h[_dl k 1Z] :
2Q7ULJIJHU(QWHU " b 2Q7ULJAHYDBYEDINB] IZIK baitegy\Zl nmgdp
gZ h[_dIZ k gbclh dhezZc”_j k_ gzk[edksliZZ (QHP\'DPDJH qj_a dh

:dh 1Z]tl gZ h[_dlZ _ hl Ibi 33@D¥YN®I k_ klhcghklb az nmgd
baitegy\Z nmgdpbylZ UHPRYH)&Ridbamrag¢H dhylBXVK%DFN dhblh g
aZ™"Z\Z gh\b klhcghklb azZ "\b'bal_gllZ Ihgdb gZ bljZqzZ b bai
h{_dlZ ih ; dhhjrbgZzl1ZI1Z ~Z [t"@ImZ\@d gZg _k g m~Zj hl ijhib\gb

Nb] ?e_f _glb gZ iZljhgZz
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jZgZ ke_” dh_Ih ]h hl[etkd\ZI| glbdZ ckhhgZfZey\Zl ktk aZ"kK™_gbl_
"bgzlzlz BJljzqtl fh  k "ZndZjggdb \ ijhf_geb\zZl1Z ZHDSRQ'DPDJH
[h*eb\by dzftd gj_a m~Zj k f_qZ k e_\by

[mlhg gZ fbrdzZlZ]lg_qZahidz qj_a

gZlbkdzg_ a@lZzy*nklhg gZ fbrdzZIlZ ijb

mkeh\b_ q_ bfZz gm gbl_ Ihgdb fZgZ dhblh

babkd\Zzby ]
Nb] KeZc”™_j bg”bdzlhj az b\
Nb] e\ dzftd
Nb] Klhcghklb gz kdjbilz
(QHP\+HDOWK
Nb] C _jZjoby gz dzftdz

lib itj\hlh gZfZey\Zg_ gZ ‘bag.
lib gZIbkdZg_ gZ ey\ [mlhglgZhfpdb gZ ijhlb\gbdZ k_ Zdlb\bjZ
dZ1Z \ kdjbilZ 30D\HU&RQWUR®BPHKU K_ Iba\kigZz~ j dhclkt bfZ az
ijh\_jA ~Zeb ijb ggibkdyZz [mihgZhk! fhf glgblg gtha Ihqdb gz ij
fbgZeh ~zZ~_gh \j_f_ hl ihke_~gAbAg@BZ dBIh kem'b aZ bgZbdZphb:

zdh  _ k_ baitegy\Z nmgZipdhyddh hkliz\Zs “b\hl bfZ ijhlb\
PHOHH$SWDFN dhylh ij_\dexqbhldHgljhkeagZ gbl_ lhgdb gZ ijhlb
gZ ZgbfZpbb qj_a [me_\Z ijhfki@ggl@\Zihbedh beb jZ\gb gZ agmeZ k
\dexqg\ZZglb\gby dheZc”_j ij_" bW nmgdpbylZ hl kdjbilZ HQHF

aZ _"“bgbpz \j_f  KekdjhhhNZ PDNH'HDG dhylh ~h[Z\y Ihqgdb
OHOHH$WWDFEN k_ ijh\_jy\Z 1ZgddSepre hi[_kidFZbilZz *DPH&RQWUROO
dhclh k_ _ gZfbjZe \ dheZc”_j4_dmabllZabhqdb gZ b]ljZzqZ bke_» dF
_"bgbpz \j_f_ Zdh _ bfZel h[_slh"2)j& o[ _dIZ b kta”zZ\Z gZ g_]h\hl
ebgb_Ih gZ h[_dl k 1Z] (QHP\ i§Zat@A]bl _egh kta”zZ” gZ kbtkl _fZ a:
[Meb\byl dzZftd k_ baitegy\Z nmipde¢byZbgrbdZpby aZ mgbsh Z\zZ
DGG'DPDJH \tjoth kQpbP\+HDOWKK] _dIZ b qj_a nmgdpby azZ ] g _jb
kemqgZcgb gbkeZ k"Zkig ™Z eky Kkt
ANZ~N _ gh\ h[_dl hl Ibi GURS dhclh
NZN _gZ bljZqZ hij_"~_e_g [jhc Ihqgd

beb fZgZz
>b\h ijZk_
Nb] Klhcghklb gZ kdjbilZ >b\hlh ijZzk_ _ \lhjbyl ijhlb\gh
(QHP\'DPDJH dhclh fh™_ ~Z [t"_ mgbshgZg hl b

Lhc _ ba]jz”_g hl Ijb dheZc”_jZ dZz

ljb mp_e\Zg_ gZ dzZftdZ k hbJ_oZ1Zbgbykem ™ s gZ ijZzk_|h az
lhidz b baitegy\Zg_|h gZ &ZkbidZg gZ ihabpbylZ gZ bljzqz
ILUHEDOO+LW ih*h[gh gZ am”"tjikek b _gaZZ khldblZg_ gZ dhebaby |
itegy\Z nmgdpbylZ DGG&IPHADIH | Ibyl dheZc” j kem b aZZj _qdzZ
HQHP\+HDOWK b "bag_gbl\ lhopd "gZijjibly ij a lyehlh gZ ijzk _I}
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g_Ih fm k_ kta~z\zZ kbkl_fzghl gqzkl
"bdbjzszZ hghllh mgbsh _gb_ dzdlh
rzgk az*kKtzZg_ gZ b]jh\b h[_dIl hl
drop dhclh fh™_ ~z ~z~_ gZ bljzZzqZz
e _g [jhc "bag_gb beb fZgZ lhqgdb

7TKH3LJIJVWHU IjZk_1lh r_n

lh~h[gh gz ~b\hlh ijzk_ ijzZk
Nb] >b\h ijZk_ r n _ bal]jZz™_gh hl ktsbl_ _e_ f_ gll
h[bdgh\_ghlh ijZk_ ]gayfh ihih
Dh]zlh b]jh\by h[_dI _ k ijzk§rakt [fpah b fgh]thitkgh Lh k_
lhygb_ LGOH hl dh@fﬂpeth(gZJZZf%JZd‘JZy gZ W]jth\gb\h dzlh az
baitegy\Zz ~zZ~ gZagbyZgAlh qj id_f f mki_rgh gb\hlh gb_ ljy[\Z

] g_jZlhj gZ kemqgZcghb qbkeZ |J!Zh<[iﬁ‘tkff @y"z \a_f_f a\_a~zlz

ihabpbylzZ kb \ dhylh ]Je_~Z
x A\_a™\ a"ZlZz mgbdZe g b]

h[_dlI ba]jZ"_g hl M\Z dhezZk”_jZ d

gbyl _ Ijb]_j b _~bg kdjbil dhclh |

a\_arzlz ktkIde‘J[bPH&RQWUROOHL

NDb] Klhcghklb gZ HQHP\SLJJ&DR\@WszaO@zth\ a”z1zZ hl ®]jZqz |
kdjbilZ \Z ndwbylZ 9LFWRU\bjZHAyIh ki

\ b]jzZzlZz b ZdIb\bjz _dj¥zZ azZ ih]
ljb gZ\ebazg_|h gZ bljh\by h[_dl k
l1z] 30D\HU \ ]Jhe_fby dhezZc™_j Ijb]_j k_
baitegy\ZI nmgdpbbl _ gZ kdjbilz
HQHP\3LJ&RQWUROOHKpbWiZ ~ ey k_ iha
\ dhylh k_ gzZfbjz b]jZzqz Zdh ijhlb\gbdZz
]Jle_ "Z \ "jm]Z1Z ihkhdZ k_]hJjtsZz dtf b
jZgZ qj_a nmgdpbylZz IOLS)DFLQJ
Ktk aZ~ZA gh azdtkg gb_ k_ aZkbe\Z B‘?ﬁ Al_a"z
f’#’ez?ﬁbf”i?ygigﬁ'zzlhz?é’éé%’tyf o1 r% o GURS FUDWHY
- kIZ \ b]jh\hlh gb\h bfz 7t

imkdzg_Ih gz bljzqz hi dheZc” G B Toin Wy b]jh\b hdbdib b
k_Ih k_ kletkdz k blizqz k AL o G s "7 b kdjbi
nmgdpbbl_ gz kepilxP DQH Zch jZ b S5LILGERG\ ' gz dm
dhblh k. aznzybkibihaz nmgdp B

DGG'DPDJH b SMIdlKI%Dg:Z\fZey AFZ\Z \]JZbA k?jtlkztd\ Eghb['bdlnzbagtdfzd
“bag_gbl_ Ihqdb gZ b]jzqZ b g\*ﬂgﬁcy AL

A lhe ~Z [t~ _ jj_f_kIl_¢
?z\cr:zd ii gAZgﬁkmg ]rﬁ r?lj[etktljj\hzllb ﬂJal%Zg li$9aZeZ " Zj k f_q
"bgz1Z1Z beb h |h|dZ b gzfzey\Zg |h gZ °
gbl_ Ihqdb gZ dmlbylZ ~h gmeZ
mgbs _gZ qj_a kdjbilzZ "HVWUXFWL
dhclh ih*h[gh gZ “Z&\hbh[h*eb\by
dzftd qj_a ]_g_jZlhj gZ kemqgZcg
hij_~ ey ~"Zeb b]pdadt\npb dl fh" _
Nb] :gbfZpby gZ [y]Zsh ijZK_[t"_ kta”Z”_c\bkh gfyklh dZlh
9Z]jZz~"Z aZ ]_jhy dhylh ~Z fm ~Z
>b\hlh ijZk_ b [h”eb\byh dZftdalgi gb beb fZgZ Ihgdb
N eyl h[sb nmgdpbb aZ gZgZkyg_gZ s_|Ib
\tjom b]ljZqZ b ijb_fZg_gZ s_Ib hl g_]h
dzlh b ijb g_]h k_ Zdlb\bjzZz keZc”_jzZ ke_"
itji\zlz zZlzdz hl bljzqzZ b ijd mgbsh zZ\
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ijb klZjlbjZzg_9gZ kp_gZbiz kb Zdlk
klhb \t\ \ _gq_g pbdte Ijb gZ\ebaZg
h] _dl \ dheZc” jZ gZ fRgeghA\lZ k_ b
ngdpbylz 2Q7ULJJHU(QWHU C
\_ jy\Zz "Zeb ~Z~_gby h[_dlhgZ\eya:
eZc™_jZ _ hl Ibi 3OD\HU § Zdh

Nb] Dmiby \Z Zm~bh a\md qj_a kta~z\zg_lh
balhqggbd gZ fyklhlh gz fhg_1ZIZ
Dhe[b aZ “b\hl b fZgZ jZs \a_fzZzg_Ih ¢ Ke_” dh_Ilh klhcgt

AZ i azj ‘AZg. g7 ‘bag gbhadplr gZIZhg k_ ijb[Z\yl dtf kih

]Jbg_kdb Thgqdb gZ bljzgqzZ ih \j_ ghjgkz JgZ VFRUHODOXH gZ *DP

fbgz\Zg_Ih gZ b]jh\bl_ gb\z aX

lh bf _ gm ghlb}Zatgbsh zZ\Z dmlbb

b ijhib\gbpb bhH BHZ rzgk AZ [tAZI

kKtarZA _gb jZaebqgbl_ b]jb h[_dlb . A

\Zsb gZjhy hij_~ e gbyl [jhc “bag_ 5?6’]

beb fZ]bq _kdb Ihqdb elb
Dhe[bl_ kZ bal]jZ*_gb hl MZ dh

jZ dZih ijb k[etkd\Zg_Ih gZ h[, f%m?'f('lbzlzhgl bg-Zh\E?th‘b\gh‘Ahlé

30D\HU k dHgZlct gZ gydhc hi bd ANEL h]\Jb i gpif. 92

\bl_ h[_dIb ij qg@hg&z ~h[Z\ygPll4zZ ~9b blj [_ [hagz

bah[jZ _gbe[4Z dElith
bag gb bellyg fkdb IThgdb k_ bait )P\%d%\”é gZ hi K§\ ~gZ kI b
} j

:gbfZpby gZ fhg_Ibl_

nmgdpbbl_ DGGODQD beb DG

k_ ba\bd\zl kthl\_Igh kdj 'BZC 9 lte[slzzIZ kalltbel[lzkﬁ
PDQD3LFN8S beb KHDOWKSL ngb uz@f S HiregZlz Kitel

N N
ijbdZq_gb dtf ~Z~ _gbl_ h[_dlb e_gZ hI _~bgby kb djZc

Nb] DjZc Nb] Kj_n
kite[Z kite[Z
DjZcgzZlZ b kj _~gzIZ kite[Z bfzl

b ktsb _e f glb dzZHyZkzljxaéh

ih ]jznbqghih kb bah[jzay\Fg  L_

iz~ gb hl dhezc”_j hl Ibi Ijb]_j dt

dhgljhebjz hl kdjbilZ /DGGHU d:

gZ\ebazg Ih b ij_klhy gZ b]jh\b h

ijh\_jy\Z 1zg# h[_dlz :dh Ihc _ 3

gj_a gZlbkdzZg_|h gZ [mlhgbl_ 3:" |

] jhyl fh_ AZ k_ ijbA\b \ZZgZ]hj_

"hem ih klte[ZlZ ~h gZimkdZg_Ilh ¢
Fhg _Ib dhazon i
lib ij_fbgz\Zg_ gz b]jh\hin% 4H4R

bfZ ihklZ\_gb fhg_lb ogh jZkeb — _,r7 170 _xpsapc

dZlh ijb 1j _fbgz\Zg _kZgid la]jlyo : . N

lhc Jb \a Z b lyogZIK kluﬁzgwm Hk\ _9 gi_a kite[b bljzqtl fh _

- yog %Zq\z "h bgZq_ g_ ’\hklb‘bfb
‘i

Nb] =hey Nb] =hey
kj_"gZ b fZedZkj_"gZ b fZedZz
die[Zz aZ "b\h dle[Z aZ fZg

dtf h[szlZ klhcghkl hl lhqgdb
Fhg_lzlzdjzB_gzZ hl dheZc”_j WE Y_a ihklzZ\_gbl_ gZ hij_

lib] j b dhgljhe j gZ Zgbprbe ColEghZ [2Imlb gj_a dhblih "b i
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\Zg_ gZ bljzqZ \tjom [ZImIZ IhtZkdZGBfhfgZl dZIh fm ih~"kdZa\zl .
\bkhdh hl \tafh ghlh az g_]h gZ ihkhdZ beb IZcgZ

Nb] ;ZIml GUI/HUD
_ “lhlj_[bl_ekdb jpglck +8°

- =t[zlz _ bal]jz”_gZ hl dheZc”_j RbkPifziz \ xgblb az ekdlp_ [bl_
ljb]_j dhezZc”_j kdjbil b Zm”"blhpajRddRdina\hey\z [tjah ba”hkltig
dZlh ijb dhebaby gZ b]jh\bch[_diZzkz@ghey jjpdzqzg_ gz ]jznbqg_kdb
A_JZ b)) gZ Jt[ZIZ k_ ijh\_jy\4plZ§il §Zdhblh fh]zl "D aleg "yl
h[{_dlZ dhclh k_ k[etkd\Z k ]t[étZZIEkIZq_CUghklbl_ gZ jZaebqgb ijhf
lhec _ k 1Z] 30D\VHU |hpknz [krazg it ozgbZgzZiMI) BB ey
kb]J]gZe bg”bdbjZs dhebabylZ b k_ ba\bd\Zz
nmgdpbylZ SXVK%DFN dhylh ih~"h[gh gZ
ijhib\ghp_ ba[etkd\Z ]_jhy X dhhj*bg
1Z1Z <

> dhjZpbb

Dzdlh \kydZ b]jz 1ZzdzZ b IZab k_ gm
"Z b hl _e f _glb [_a_1Z8pb¥ bgl
gbylh p_e _ ~Z ktaZ@XzZ4mkdYhlh
aZ gZ\ebaZg_\ b]jZegby k\yl

> dhjZpbhggbl_ h[_ddb gdz balj
_"bgkl\_gh hl blZiZadqggb Dahl]j
" _gby p_eysb ~Z jZaghh[jZayl b]ljZegZlZ
kp_gZ Bljzqtl g_ fh _ ~Z k_ k[etkd\Z k
lyo dzdlh b ~Z bf \azbfh~\cklI\Z ih dzdt
lh b "Z _gZgbg >_dhjZpbhggbl_h[_dIb kZ

NDb] ?e_f _glb gz ijhahj_pZ gz |
[bl _ekdlgy jpn_ck

=eZ\gbyl ijhahj_p kt™tj Zs
glbl_ dhblh ke_"yl ijhf_geb\bl_
| fZzgZ b b]ljh\b IhgdbhgXjbljzqZz
gZ bljz _ SOD\HU+8'&DQYDV
bal]jz~_g hi_gkbl_ ih ih?*jZa[bjzZg_
ijb ktarz\Zg_|h gz &DQYDV ijhat
baWzay\Zg _|h gZ h[_dlbl_\ bgl_jn_
ijhahj_p k_ baihedXZ6kipHHQ6SDF
2YHUOD\ dhclh bamhgakddl ]jz
b \tjom kp_gZliexpbhyljiZ a

e f
Gydhb hl ~_dhjZpbbl_ kem" Zab¥idz it~ iinT Z beb diz
qZ dZlh mitl\Zgby b iHﬂkldeha]erZa(%%— t? & [t"_1ihf_g_g eb _djz¢

f_
\h
f
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ij_hjzaf_j_g bgl_jn_ckgby ijhatdhpglgpzKe_» dh_Ih aZ*"ZElb klhcg

~djzgz s_ [t~_ ijjhgzafh[_dlblgz "\Zlz kjgzeZ [t"ZI| jZ\gb gz fzZdk

dhblh kz \ gZzZawl kwsBlh®"kbZzagbil _\tafh'gb azZ ]_jhy h<k_db

kthllgr _gb _ 1Zlh gz ] _jhy NZb]jZXZ kgg m~Z]j
dhclh hi_gyhf_glglh ktklhygb_ gZ
"baghbl_ fm lhqgdb nmgdpb
DGG'DPDJH ijhfglgllklhgcz keZc
N jZ1lh\Zjys azZzjBaw{Zg_lhhgz f
f glgbl_adgb Ihgdb J§Zgdlh bl h
jZaihezZ]Z Dh]Zlh b]jZigitda ky gk[et
dhy hl dhe[bl_ az “b\hl ih \j_f_ gz
baitegy\ZgdhpbylZ DGG+HDOWK
\a_fzZ kgmmkllz gz ~Z~_gby h[_dl b
[Z\y dthHf geb\ZIZ hRNEjysZ &z f
f _glgbl_ "bag_gb Ihgqdb dzZlh zd
ghkllz gHBfijged¥Y gZ ab gbl_glh
db gZ ]_jhy s\tjejp ddkbfZegzZlZ kb
"himklbfzZcghkl Ih]z\zZ fhf Zyg
kleghkl k_ ijgyXX gZ fzZdkdlfzZe
dhlh ihalhey\Z ~Z g_ k_ ijhm\_ebo

Nb] C_jZjobqgZ kljmdimjz gfz 9hgjZl[Zchhkl

| _ekdby bgl_jn_ck

2e_f _glbl_ bal]jz ~Zsb ihlj_[bl_e
kdby bgl_jn_ck ih \j_f_gZ bljz kZ ih?j_
A_gb \jzjobqgZ kljmdgmjd_dktl Np] K
_ ktarz”~_g hl "\Z keZc”_jZ[ke_"ysb b ba
jZay\Zsb fhf _glgbl_"bag_agb b fZgZ Ih
db _7~gZ ijhf_geb\Z hl Ibi y dkl qj_a dh
lh k_ bah[jZay\Z gZ _djzgZa fhf_glgbl_ b
jh\b IThgdb dhblh b]jzqtl _ kt[jze ih \j_ , .
f gz ij_fbgz\zZg_lhh\®Zh bgjp\h NDb] KeZc”_jb az "b\hl b fZgZ g
Ktsh bfz b ~\zZ _djzgz dzlh _~bgbyl k_
ZdIb\bjz hl b]jh\by dhgljhe j ijb ~hkl
1Z29g_ 9Z "bag_gbl_Ihqdbm@Z ] jhy ~h g
dhclh hlgblZ q_ blmthe nE ~j _
]bylijb \a_fZg_ gZ bljh\by h[_dNRIN\ arXKeZc”_jb aZ "b\hl b fZgZ g
hl bl]jZzqz dhclh hlgblzZz gq_ bljzqtl _ ih]
Ab e FzgZ kezc™_jtl jz[hlb ih ih~h[b
AZ ihabpbhgbjzg_|h gz jZk&edyydZ az "b\hl dZlh ijo hibl a
e _f glb baljz ~Zsb ihlj_[d|_ekddV b byf k_ ijh\_jy\Z ~"Zeb bf
|_jn_ck kZ baihead\lwgbsQmKRUYZebaggb dm'ihlmdb ke " dh_Ih Zdl
qj_a dhblh k_ dhgljhebjzZl jZzae®dePIagbek _ baklj_e\Z fZ]bylZ b Ih
f_gb b IgBgitbpby ijb hjzaf_jy\Z§f 84927z ~ijhf_geb\Z hiJh\ZjysZ
gZ _djZzgZ beb ijhf _gb \ j _ahexpB@i&l 4nk_ 9ZfZeyl hl kdjbilZ SOD\
gj_a nmgdpbylZ ODQD%DU b k_a
3/4KeZc"_jb aZ ‘b\hl b fZgZ | Z kbghk| gZ keZc"_jZ |jb \a_fZg
ljb  kI1Zjl gz bljzlz «kdj#helZ dhylh “h[Z\y lhqdbegZgZ k_
SOD\HU+HDOWK az~Zghlglbqg2eypINkgepbylz DGGODQD cdhylh \
ijhf _gabl_ IJm\Zjysb az | _dmsklKllZ g2 ~Z7_gby h[_dl b y ijb[Z
ktkhygb gz ‘bag_@]ﬁql_ktibfIhth')th—gb\le hllh\zZjysZ azZ fhf_glg
gz 1_jhy ~z [t”rZ] jz\gﬁzggbﬂz_di%gz lhgdb dZlh Zdh klhdghkllZz

%Zc"_jb aZ b\hl b fZgZ ¢
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f geb\zZlZz gz fZgZ lhqdbl_ gZ ] _jhy s_
ij_o\tjeb fzdkbfzZegzlZz kb ~himklbfZz
klhcghkl ITh Ih]lzyZgHZ klhcghkl k_
ijbjz\gy\Zz gz fzdkbfzegzZlzh dh_Ilh iha\
ey\Zz ~Z g_ k_ ij_m\_ebqz\z fhf_glgZzlz
klhcghkl

Nb] 2e _f _glb gZ b]jh\bl_ lThq

¥%?djzg ijb gZgzZkyg_ g9gZ s_|
\tjom ] _jhy

Dh]ZIh ]_jhyl \ bljzlZ [b\Z mA
hk\ g qj_a gZfZey\Zg\bly g&E\Iyl ]

Nb] ?7e_f_glb gZ keZc”_f§Z|h bg~bdZpby k_ baiheadZ b g_
jZg gbylh ijhajZzqghkl k_ gzZfZey k
Y%lhe_azZ lhqgdb lh k \jtsZ \ ghjfZegzZlZz kb klhc

AZ ktklhygb_Ih gz lhqdbl_ idgZ\No\Zjw\ \jIH
kdjbilZ *"DPH&RQWUROOHU b g_]h\ZIZ nmgdpby
DGG6FRUH ljb \a_fzZg_ gZ b]jh\b h[_dI
beb mgbsh zZ\Zjhlbdgbd dhclh bfZz
ijhf _geb\Z VFRUH k_ baitegy\Z nmgdpbylZz
DGG6FRUH dhylh ijb[zZ\y dtf |_dmszlZz
klhcghkl ggdblh klhcghkllz ~tj zZgZz
hl b]ljh\by h[_dlI
H[_dItl 6FRUH _ bal]jz®_g hl _e_f_gl
hl Ibi I_dkl dh%xtljh Zzkthipbbl Z az”
A gb gZ h[_dIZ dZlh gZz*ibkhZ A6FRUH 3 g_]
\by rjbnl klbe gXZbaibjkzaf_jZz gZ
[md\bl_ jZaklhygb_Ih f_""m Ilyo dzZdlh b
p\_1Z fm Kt"tj"Z hs_ b kdyhilZ o di A -
*DPH&RQWUR®OQ@HU qp_a edhclh Nﬁ_’] '?gz\?jgr‘% ]bdjajyzs 929zkyg_
ijbez]Z kygdZ az” |_dklzZz dhylh _ ~h[Z\_gZ -
aZ ihh[jzZz q_Ibfhkl ih \j_f_gZ b]jz

Nb] 2djzg ijb kftjl gz ]_jhy
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¥2?2djzg ijb kftjl gz ]_jhy [hk \ djZzy gZ gb\hlhfzighlRagz
Dh]zlh fhf_glgbl_ “bag _gb la\gc 4lZ kdjbilZ ijbdZq_g dtf g_y
] jhy klzZzgz!l jZz\gb gZ gmeZ ]_jhypgedbyzZb 9LFWRU\ hi kdjb
ih \j f_ gZ baiteg_gb_|h gZ Z§bPApSREIWUROOHU dhclh kibjzZ \j_
bah[jZay\ZsZ ld\W\kjzZz Db djzgz |§zb Zdlb\bjZ _djZzgZ JDPHOLFWR
dhclh baibk\Z gz bljzqtl q_ kpaglZgwiZz bljziz
lhgdb gZ ] _jhy fm kZ k\tjrbheb b Ihc _ m
Jye
Dh]zZlh "bag_gbl_ IThgdbzgzZ ]_jhy Kkl
gZl jZ\gb gZ gmeZ \ kykjfHedlth gZ SOD
k_ baitegy\Z nmglpbyDZGGPD dhylh
baitegy\Z ~"Z" _gZlZ ZgbfZpby qj_a ijhfy
gZlZ gZ [me_\ZIZ ijhf_geb\Z GHDG ke_"
dh_Ih ktk aZzdtkg_gb_ azZ "E k_ baj b Zg, 4; P A .
fZpbylZ k_ mgbsh Z\Z bljh\by r'l?'t[ﬁ_%l ?djzg jb Th[ "z gz ]_jh
ij_"klZ\ey\Zs ] _jhy b k_ baybd\Z nmgdpb
|1Z SOD\HU'LHG dhylh k_ gZfbjz HilZ .
*DPH&RQWUROOHU Ly Zdlb\bjZz _'Z;’ﬁ%%)«a&%g
gzZlZz JDPH2YHUG6FUHHOQ Ib XibjZ \]j
bljzlz

NDb] lZmaz _djZg

ljb gZlbkdzZg_Ih gZ danlhgZz

(VEDSH k_ hlgblz hl kdjbilz 3DX
k_ ba\tjr\Z ijh\_jdZ qj_a [me_\Z ij

eb\Z azZ ktklhyghdb\@Z1Z kp_gZ \

b]jz1Z :dh [rZeiffZgeb\Z _ IDOVH
_ _k_ ba\bd\Zpbmlg 3DXVH bdhylh Z

Nb] ve_t_glék§Z dZ djZ94557 3pXVHEFOUWHQhb dl b KibjZ
b]jh\hNy_f_ :dhe[mZIZ ijhf_geb\Z _
WUXH k_ badlpdyaznsigV XPH dhy
A 7ZdIb\bjZ 3DXVHG6FUHHQ bljh\by
hTgh\h Zdlb\bjZ b]jh\hlh \j f_

Nb] ’?e_f_glb gZ nth gZ _djpdijIh i_ZmaZ f_gxlh _ Zdlb\g
g 1hbfz b Ijb [mlhgZ dZIh \hckI\Z

Ih kZ bf az~zZ~ gb kZ _~gb b ktsh

\_ gZlZ bf jZaebdZ _ lyog£lZ nmg
ghkl
;mlhgbl_ gZ iZzmaz fagxlh kZ b
Nb] ?e f glb gZ nhgZ gz gldjhyB, bah[jZ _gb_ b [mlhg kdjb

AZ~A g hl [b[ebhl_dz1Z gZ xgblb az
f glb dzlh aZzhkggh{mlhgZek baih

¥%?djzZg ijb ih[_"Z a\Z bah[jZlhgWh Ih _ k q_j_g p\yl
AZ ~Z ij_fbg_ mki_rgh gb\hklibgjZz 9Z [mlhgz _ k \dexq_gZ hl
qtl Ijy[\Z ~Z \a_f_a\yerznz aemiZairZ\Zg_ gZ bgl_jzZdpbb

[tA_ gZf_j _gZ ijb ih[_"~Z\Zg_lh gZ ]he
fhih ijzk_ A7KH3LJIJVWHUS3 dh_Ilh _ nbgZegby
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p\yl _ q_j_gkiBFZghlh gZ ghjfZeghb
p\yl gZ [mlhgZe _g&z§_Jh\zZIZ p\_Ih\
ietlghkl dhylh ]1h ijZ\b ijhajZqgZ «
bljzqtl ij ofb kjdmz \tjom g_]h g
]h\zl1z p\_Ih\Z ietlghkbgk\Zzmd_e
ke _"h\Zl_egh Ihc kiletNZ gk bhgZkb
| _g p\yl Z ipkdyzg_|h fibkne
lhg gz iz p\_IhWZlEdghkl k_
m\ _ebqzZ\Z hs_ dZlh bg¢lbgzeby az
pby B ljmhhglZ gz f_gxlh bfzl _~gb
ktsb e Ifb g AZ | _dklzZ gof_ [mlhg
. : NZN g rjbnl  jzaf_j ogh”?jb\gy\z
Nb] ;mlhgb gz'zmaz'tggﬁﬁ dzdlh b kygdZ az ih JheyfZ q.
ljb gZlbkdzZzg_Ih gz ~Z~_g [mll
baitegy\Z g_]h\ZIZ nmgdpthhgZegh
" gZ \ kdjbilz dZlh n@gdypdby 8],
[b[ebhl_dZlZ gZ xgoOh FN gj_a
dhylh az”rz\zf_ dZd\hzZzbkd kemqgb
ijb gZlbkdzZg_ |h gz ~Z~ _gby [mlF
fh> _f ~Z ba[_j_f nmgdpbhgzZeghkl !
gZ hl xgblb beb ~Z k_ baitegb n
dhylh kfibgZeb \ kdjbil mdZa\ZsZ
[mlhgZ dzd\h ~Z k_ kemqgb
Y% 5HVXPAH gZlbkdZg_lhhgZ [ml
gZ 5HVXPH k_ ba\bd\Z nmgdpbylZz
Nb] C_jZjoby gZ iZzmaZ f_ axkdjbilz 3DXVHOHQX dhylh ih~
gZlbkdzZg_|h gz spb8gzilf \j_ f_ gz
iZmazlzZ gZ bljzlz ~_Zdlb\bjZ iZma
b Zdlb\bjzZ bljZzeghlh \j_f_

Y% 0HQXh]Zlh [tA"_ gZlbkgZ!| [ml
gZ OHQX k_ ba\bd\Z nmgdpbylZ /R
hl kdjbilz 3DXVHOHQX ijbddh_Ih |
\Z nmgdpbylZ /RDG6FHQH \ dhyl

gZ p_e \ZIZ kdhgldyf\z ~zZ fkt~ a

j_"_9Zz
Nb] 2Q&O0OLFN gZ [mlhgz O
Nb] ?e _f _glb gZ [mlhgbl_gZ iZmaZz
f _gxlh
Nb] 2Q&0LFN gZ [mlhgZ 4
Nb] 2Q&0OLFN gZ [mlhgz 5H¥X%KHWDb gZlbkdZg_Ih gZ [mlh

AXLW k_ ba\bd\Z nmgdpbylzZz 4XL\

DZlh ZgbfzZpby gZ [mlhgz kdpkijgz@PXVHOHQX ijb dh_Ih k_ |

nmgdpbylZfagyd®a gZ nhgz gz [mMbedZz_gb_Ih gj_a nmgdpbylZ 4XLW
dhclh \ IlThab kemqgZc _ bah[jZz _gb_Ih gbclh
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A DEXQ?GB? Djtkl_\ = < >bg \Z :HE [Zal
JZajzZ[hldzlz _ \ gZqZe_g kighék bgkZ aZ h[mqg_gb_ ih jhe_\Z
j_ZebabjzZgb [Zah\bl_emmkddpdhdZKH 4XHVW $GYHQWXUKKAZ Ba\

bljzlz hl lhab \b”* Ahcédbkl "gZgZ mq_gbl_ | k Jmk _ k

A"h[jZ hlijz\gZ IhqdZ az jZz&\b\Zg_ Dgzkilj\ = < >bg \Z Qh\_

"mdlz Kta*zZ”_gZ k thfhslz §zZrB8gQIlgWwdgb jn_ck k /HDS ORWLRC(

)UHHSKRWRIWfRRkaZKggZ p_e Iby gZ ktxazZ gZ mqg_gbl_ | K_j
AZ ih~h[jybeZgbljzlz k_ij_"\b k

AZ jZajZ[hI\Zg_ gZ m\_ebqZ\Zdll. gdOMWHY2 * O0DJGDOHQD $C
h{_dIbl_ \ b]jZIZ ~h[Z\yg_ZgZ ®RIZThHHUH 7RRO IR Wy UeBp{ ULP H
\vg_ gZ ih\_q_ gb\Z b ~h[ZYyg_ QGRWIgR¥e ,QWHUQDWLRQDO -R:

Ihj 6FLHQFH ,QIRUPDWLRQ 7HFKQR
1R YRO .
EBL?J:LMJ: .UDVWHY * 9 9RLQRKRYVND

1. >bg _\Z < AZ \Zeb”ghklkZ g® "HZJH¥D &RQWUROOLQJ D ' F
Ibqgbl_ djbl_jbb ijb dhfixlbjgz ZZWK D /HDS ORWLRQ ,265
fhkl b ~Abknmgdbhyibej [ZggZ BRPSXWHU (QJ2QH&ULQRO

| jg_I GZmqggb Ijm~h\_ | g k_, MV JnBkHU ,, SS
kdb mgb\_jkbl_| k 13. .UDVWHY * 9 9PBRdsigitE RY VNI
Djtkl_ \ = F L_h”"hkbnlZ KIGXFIDWLRQDO &RPSXWHU *DPH

hl "Zggb baihealZgb bEgjh§jZTeaching and Learning ,2 6 5urnaR of
b]jb aZ fh[begb bgnhjfZpbhggb &RAPNXWHU (QIJLQHH&ULQJ ,265

\Z GK JM A: Dtggq_\" GZmqgqgR BROXPH | , SS

kK_jby DhfmgbdZpbkggZ1ld .dNONVWHY * 9 9RLQRKRY
ItjgZ | _ogbdZ b I _ogheh]bb Jm¥ksankov. :HE %DVHG 5HDOLW\ :LWK
3. Djtkl_\ = F_Ih~*bdZ aZ kta”SEhdgaqr g RatibHal Qournal of Computer
dhfixltjgb b]jb | _qgZlgZ [ZgZ ij$cidmeékand Technology,-&67 1R
kdb mgb\_jkbl_| ,VVXH SS
4. Djtkl_\ = < >bg_\Z Kta*"zZ\ZgJDQgWHY * 9 9RLQRKRY
dhfixltjgb b]junitk 3D |_qZlgZ [Z&gankov.Designng the User Interface of a
ijbIJmk_gkdb mgb\_jkbl_|I /IRJLF *DPH ,265 -RXUQDO RI

Djtkl_\ + ogbqg_kdb j_r_ _gbyYHAWKRG LQ (GXFBWLRQ 265
gh\_dBErbg_g bgl_jn_ck gj_a ZgZeN¥ XY 9

Zdlb\ghkllz gz f3daogd |jm~ h\_ | KWWSV GRFV XQLW\ G FRP 0
3 k_j Jmk_gkdb mgb\kjkhbhtml 4
: KWWS EUDFNH\V FRP
Djtkl_\ = < >bg_\Z ljb]ljzfghKWKWSY DVVHWVWRUH XQLW\
IJmjy\Zzg_ azZ g_\jdnbbhpdagp by KWWSV LWRK/ HR/G DWPBIJ
ktk kemrZedb OLQG6HW GZmqgbKWWBY NHQQH\ QO DVVHWYV"
K_j Jmkb\gkéblmg k KWWSV OLIHVW\Oi$torlyd DUFK L
na elektronniteigri chastl galeriya.html
Djtkl \ = < >bg \Z <bamZebKIMMWW$WZ ZZZ \RXWXEH FRP
fhatqggb \tegb ihemqg_gb hl kenkWedddV HQ ZLNLSHGLD RUJ
OLQG6HW GZmqgb Ijm~Ah\_ | KWWSV ZZZ DXGDFLW\WHDP
Jmk_gkdb mgb\_jkbl_|I k KWWSV ITUHHVRXQG RUJ
Djtkl_ \ = < >bg \ZZr®&h\gdh KWWSV VWDFNRYHUIORZ FRF
bgl jn_ck k jtdZ\bpZ 3HUHJULQH Ba\_klby
gZ ktxazZ gdl mql_g k Jmk _
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BAKE?><:G? <EBYGB?LH G: KETGQ?<:L: J:>B:PBY <TJ
I JHBA<H>BL?EGHKLL: G: NHLH<HEL:BQGB FH>MEB

DhgklZglbg Dh_\
Jmk_gkdb mgb\_jkbl_ | A:g]_e Dtgq_\3

,QYHVWLIJDWLRQ RI WKH VRODU LUUDGLDQFH LQIOXHQFH
E\ SKRWRYROWDLF PRGXOHV

Konstantin Koev
Angel Kanchev University of Ruse

$ E VW WADpRaAtdvoltaic system on the roof of a manufacture building, is investigated. The total
system pick power is 117.24 kWp by pognd monocrystalline modules. The electrical energy
production of the modules and solar irradiance are analyzed for 8 years and 9 months. The quantity
of electric energy is increased such as increasing of the solar irradiance for local climatic cond
tions.

. H\Z R U @wtovoltaic modules, solar irradiance, electrical power generation.

<T<?>?GB? BAEH@?GB?

?7"gZ hl rbjhdh baihealZgbl_ kH|] dl gZ bake_ 7~\Zg Ih
f ggb I _ogheh]bb az ijhbadh*kli\h ggZake_"\Zgbyl h[_dl _ nhlh\hel.
ljbgq_kdzZz _g_jlby hl \tah[gh\y Kbkl _@§Zj k h[sZ fZdkbfZegzZ fhsq
]bcgb balhqgbpb _ ij_h[jZam\Zg IhN:&Z Kbkl _fzlZz _ jZaiheh _g
ketgq _\Z1Z jzZ”"bZpby qj_a nhlhithejiRbggb ijhba\h”~kl\_gz k]jz~rzZz \
fh meb Bgl_j_ktl dtf Ihab_f_ Ihfbree ig jZchg bal\tg gZk_e_gh fy

dtkgZlh gzZjzkl\Z dh_Ih k_ ihi\tgz*ZhZkdkZ \bkhqgbgz P FhglbjZ
ljZcgZlZ | _g~_gpby aZ m\ [ebgisdh. gZ[jlhy fh meb nb] dZlh
sZlZ bgklZebjzgzZz fhsghkl gZ Kpa&l _fkad_ ihebdjbklZegb Ibi .\R
[5]. .& *+ Z hklZgZeblfhghdkb

Hkgh\gbyl nzdlhj dhclh \ebyZebthorhbi 6 RODU- 6 ZL VO/ >6 6 (@
ijhba\h”~kl\hlh gZ _e_dljbgq_kdaheldjblkyZegbl_ kiZ*"kefizdkbfZegZz
ijhba\h~bl_eghkl hl nhlh\helfhlzgdtkil_ :S b kZ jZaiheh  _gb \
fhmeb _ ketgq \ZIZ jZ"bBpby mb] @ |I]j
\ ~ gb kzZ bake_"\Zgby dhblh ZgZebabjzl
\ebygb _Ih gZ Ihab b ~jm]b nZdlhjb \tjom
ijhba\h”"bl_eghkllZ gZ fh mebl_ b lyoghlh
| ogbg_kdh ktklhygb_~ dZlh kZ mklZgh\_gb
hij_~ _e_gb az\bkbfhklb J_amelZlbl_ k_
baihea\zZl aZ hp_gdzZz gz » _lkkl\bl_eghlh kt
lhygb_ b BlghpbjzZzg_ gz klzZj__g_Ih b
gZ”_"~ghkllZ gZ fh"mebl_ > @

P _elz gZ bake_"\Zg |hb_ ~Z k_ ZgZe
abjz baf_g_gb_|h gz ijhba\h”bl_eghkllZz
gZ nhlh\helZzbggb fh"meb fhglbjZghb Z . . A
ihdjb\ gZ bg~mkljbzegz k]jz"Z _'\'IbAZ\baﬁa'heh _gb_ gz th*mebl_
fhkl hl bgl_gabl 1Z gz ketgq \ZMAIPA8gyZ dhgkljmdpby eihebdjk
pby igE~te bl e g i_jbhr gZ _dki%%thmeb — fhghdjbklZegb fh~n

1Zpby ijb dhgdj_lgb ] _h]jZznkdb mkeh\b
PRy 1 gdj_lgb J_hljzn MESR P hi fhghdjbkiZegbl  fhAme

fZzdkbfZegzZz fhsghkl 'S WZ\kbqgd
jZaiheh  _gb \ k_\_jgZlZ qzZkl gzZ il

29
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dZlh h[jZzam\ZI| rbjhd j_~ Lhc kltkaklhbhimh\helZbqggbl_ fh”*"meb b ij

[jhy fh meb ih”j_~ gb \q j_"ZgZKb e _dljbg_kdzZ _g_jlBy ? kZ
dbl_ [jhy fhmeb kZ hjb_ghbjgdg@mz\ \k_db f_k_p gZ nb] Klhc
ihkhdz x] klZpbhgzZjgh fhglbjggbijhih~rgyl ]J]h”"brgh pbdebqggh dh
gZdehg hl h kijyfh a_fgzIlzZ ihbt4pgdlkljgh az jZale]l hHEgmkdb
=he_fbgzZlahgB t]te k_ hij_"~_eybjblgh b k_ ~te'b gZ ]h”*brghlh »\
mkeh\b_Ih az fzdkbfZegh p_gb]lh”d2gA _ fylZ hdheh Ketgp_I|h >
ijhba\h”~kl\h gZ _e_dljbg_kdzZ I|dah]bppgbgZ \ JjZnbdbl_ ylgh k_ :
jZale_"~Zghlh ]_h]jZnkdh f_klhi\gkdhfZdbkbfmfb ij_a e_Ilgbl_bf_k_pb
> @ gbfmtbij_a abfgbl_

F_Ih*bdzZ b kj_"~klI\Z aZ bake_"\
g_Ih

< Kki_pbZebabjzgz f_I|_hjheh]bqggZz
klZgpby 6XQQ\ 6HQVRU \WRJZ ijhba\h” Kkl

60% *HUPDQ\ _ \]jZ™~_g ij_h[jZam\ZIl_e
aZ baf_j\Zzg_ klhcghklbl_gZ bgl_gabl_1Z gZ
ketggq_\ZIl1Z jZ*"bZpby =j_rdZlZ gZ ij_hJj
am\zZl_ ey _ * ijb h[o\Zl gZ baf_j\Zg_

m2 Baf_ j gbl_klhcghklb k_
azibk\zl gz hij_~_e_gb bgl_j\ZeRth! \j Haf g _gby gZ bgl_a@abl _IZ
gji_a fh*me 6XQQ\ :HE %R]|[g AZilhk QZZ Zb\bzphﬁ *Hihbal_~ gZlzZ
nhjfZpby k_ ij_"klZ\y \ m*"h[_g az% Zoﬂ?t?cﬁakdz _g_jlby ( N:K ih f_
\b” qj_a Ki_ _pbZebabjzZzg khmIim_j >
q_kl\_hlh ijhba\_~_gZ _e_dljbq_kdZ agrib%\z k_ q_ kihcghklbl_
k_ hij_~_ey gj_a bgnhjfzpteylz |iamAdY gz ketgq \ZIZ jZRbZpby
gZ hl bg\ jlhjbl_ FzZdkbfZegbl_ph\kj_ "ggjqz e _dljbg_kdzZ _g_jlby 7
klhcghklb gZgawl_IzZ gz ketQQJ,\Zd_Zabfgbl jbh”b gZ k "fZIZ b
jZ"bZpby Z ktsh b ijhbal\_Mm gZIfﬁ "Bgl gabl Itl gZ ketyq_\Z1Z
ebl_ _e_dljbgq_kdzZ _g_jlby @@ybéftzl @B i _jbh”b _ belb gydhe
\k_db PLQ gbpb m® Z ijhba\_~ gZlz _e dljbqg
~g_jlby ? _ N:K Lh\Z \_jhylgh k_

J_amelZlb hl bake_"\Zg_Ilh gz ij dtk\Zg_\ jZ[hlZ1Z gZ baf_j\Z

>\_|_ baf_j\Zgb \-elydbgab i jZam\Zl _e azZ ketgq \ZIZ jZ"b:
I_1tl gZ ketgq_\ZIZ JZ“prby b\lﬂz m\zrz gZ kthi\_1gZI1Z qZ&l hl b
gZlZ _e_dljbqg_kdzZ _g_jlby kZ pph &\”zglaf[z
ktk kji_~gbl_ kb f_k ng klhcghklb g 16 Janqgh _ij 2kIz\_g
ihemqz\zl hl kj_" ‘gbl_ klhcghklbb@l&fh\kui gZ kj_"~gbl_ klhhghklb ¢
"_g hl jZa]e_""Zgbl_ ]h"bgb bpa\f K o747z e dljbg_kdZ gg jlby
dZlh k_ hlgblz ijh’\te‘bl egthIZ %ébh_ulz 9Z kKetgq \Z1Z jZAbZpb
eZlZ qZkl hl » _ghghsb _ GZqgZgphjyh qZkl azZ i_jbh” hl _]h”bghb
jbh~"Z gZ gZ[ex"_gb_ kt\IZ“Z k *Z®pZeR[hg@4zenhlh gz dkiehzIZpby
_dkiehzZlZpbylZ gZ nhlh\helZbqg¥ Zzﬂfgéj | Z fizb k|

fz . Klhcghklbl_ gZ bgl _gabd 1Z gz
Klhcghklbl _gZ ketgq_\ZIZ qu’\tzz;@beZAprby * k_ baf_gyl \ bg

b ijhba\_"_gzIlZ _e_dljbqg_kdzZ _g_jlby eb m?2 z gz ijhba\_~ gZlI:

k\Zl aZ gydhb hl qZkh\ | kb "gbé d|ljjkp(9 kdZ _g-jlby ?

gbl_ kz ij_dtk\zg_ \ jZ[h1ZZZ g& kaf_Ke Ah\z| egh ijb baf_g_gl

| _egbl_ ij_h[jZam\ZIl_eb beebk@ggthj\fz|z JZ"prbym ke ddj

pbhggZlZ kbkl_fz _ q kdZ1Z _g_jlbpaf &y k N: K
Bafg_gbylZ gZ kj_~gbl Thipldzz k "h[eb Z\Z ~h ebg_cg

gZ bgl_gabl_IZ gZ ketgq_ \_ZIZ W7 R4%PBYZ*jZak c\Zg_ gz klhcghk




Ba\_klby gZ KtxaZ gZ mq_gbl_—- Jmk_ 7 K_jby L_ogbq_kdb gZm

ijhba\_"~ _gZIlzZz _e_dljbg_kda _g klbiy gZL ihebghj& Mhz kI _i_
\Z k_ "te'b gZ baf_g _gby \ degizIbdigbdbl egh MklZgh\ _ gh . q._
mkeh\by dhblh kZ ozZjzdl_jgb aBlipake*rghlZgbl nmgdpbb dh_nbpt
b az abfgbl_f_k_pb NhlhthelZbdghflogzZpby 5fZetih hl dh_1Ih
"meb k_ hoeZAhEl ihj_a ij_oh~gbhhdZAa\ q_ ZgZebabjZgbl_ZgZeblb
f_ k_pb hl JTh™ghl& Igbh b _k_gglbkbfhklb g kZ ih~oh”ysb aZzZ ij_"k
ljbgbgzlZ _ q_ bgl_gabl_Itl gZgkkebpd Zgbl_ klhcghklb > @ AZ
|Z jZz"bZpby * b ijh~te bl_eghkléBadp4zt-"ij_ azZ\bkbfhklbl_ f_"~r
gy kz-]ime_fb \ kjzZ\g_gb_ ktk abédmbgbl_ | _ogbl_ klhcglzklb kZ
f_ k_pb Z | _fi_jZIlmjbl_ gz ZzZIfhkgbjdbhy]l]h”bgb nb] nbj nbj
\ta”mo bfhg*Znebl_ g_ kZ \bkhdbp_&2dlkZ badexqhgkidbklhcjb bgl_g
ij_a eylhlh >hJ[jb abl | gZ ketgq _\ZIZ jZ "bmpby *
[ebadb Ah dZdlh gZ nb] AZ\bk
f "~m bake_ "\Zgbl_ \ _ebgbgb kZ h
fgh]h Ah[j_ \ ebg_cgb ]jZnbdb dh_
T ™NZ k_ mklzZgh\b b ZgZeblbqggh hl
bl gZ dh_nbpb_glzZ gZzy 5l jfbgZz
L_ kzZ [ebadb ~h dh_Ih _ ~hdZaz
fghlh ~h[jh kt]l]eZzkm\zZg_ fg”"m |_h
gbl_ b baf_j _gbl_ klhcghklb > @
pb_glbl_gZ mjzZ\g_gbylZ k dhblh
\zZl ~Zggbl_ kZ [ebadb ih KWlhcghkl
dZ1Z gZ nb] JhekfiprZzdehg hl IZab

Nb] Baf_g_gb_ gZ ijhbaV_~_ghty _dhdlh k_ ih\tj"*Z\Z hg dh_nb
ibg_kdZ g _jlby ( N:K \ az\bKbBfhk@Z |bgl_gabl_ID gZ ketgq_\ZI:

ketgq \ZIZ jZz"bzZmhy * : pby * -lhe_fbyl gZdehg gZ ebg_c
liZnbdz ihdza\Z q_ dhebqg_kl\hlh
mkeh\by aZ hoezZ ~Zg_ k .heﬂwéuuddlbq kdZ _g-lijeyfl? _ ih

ij_a gydhb e _Igb f_k_pb ZzZwh |Ifbf< b ktsZ klhcghkl gZ bgl_g
| g_ kZ hkVWoklydb GZzijbf j az9% ketgq_\ZIZbjZ*bZp
k _pbl_ xgb gZ q_I\tjlZIZ b xeb gZ hkfzlZz
]h*bgzZz hl gZgqZehlh gZ _dkiehzZlZpbylZ gZ
kbkl_fzlz kz ihemq_gb -~gb hl gZc
]he fbl_ dhebq_klI\Z e dljh_g _j]lby

N:K b N:K kthl\_Igh < gydhb
kemqZb mkeh\bylZ aZz ho@&dzZz ~"Zg_ gZ nhl
\helZbqgbl_fh”meb ij_a ij_oh~gbl_ f_Kk
pb gZ ]h”bgZzZlZz g_ kzZ fgh]lh ~h[jb gZijb
f j f_k_p fzZjl gz hkfzlZz ]h*bgZ Lh]z\z
kj _~gbl_ klhcghklb gz | _fi_jZImjbl_ gZ

ZIfhkn_jgby \ta®mo b gz fh"met“b aefbg gb_ gZ ijhbal _~ _gZIZ
kjZ\gbl_egh \bkhdb kthl\_lgh Ked ilby ( N:K \ az\bkbft

hK Z ijhbaVZIlZ _e_dljbq_de (PT bl Z 7 ket \Z1Z iZ7b7
by kj_~gh az f_k_pZ _ kjz\gbl_ 5’5" P7edh b1 Ihrbgh ;
N:K -
=jZnbdZlZ gZ nb] h[o\ZsZ p__ %KbdZIZ aZ ihke b hap
jZale_""Zg i_jbh" k jZak _a\Zg ékl gby i_jbh~ nb]g b k ]OZjZ
ghk!bl_ gz .'Jhb?‘\ "_g9ZlZ € % khfj eyfh jZak_c\Zg_ gZ_kIhc
_ilby 2 1jh\_j_gh _ kthl\ Tk |Ate b gz baf_g_gbylg gZ de

bl
b az gydhedh fZI_fZIbq_kdb bgb ebg ¢gzlZ Jiznbd.
A N A e SR
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:gZeblbggh Ih\zZ k_ ihlI\tj "&Z\Z htekKbi_e_g i_jbh” gz _dkiehzZlZph
ghkllZz gZ ihdZazZl_ey 5 dhylh khgdkl\Ngdph] _h]jZnkdb mkeh\by ~*Z
k_ jZaebqz\Z hfZedz \ikjZ\g_dlZgb_ "Z k_ gZijZ\yb&eh™ghbl _

ktk klhcghklbl_ azZ ]jZnbdbl_ gZ nb]Bgb gabl_Itl gZ ketgq_\ZIZ j.

nb]j pby \eby agZqgbl_egh \tjolm ijhba’
lh gz _e_dljbgq_kdz _g_jlby dZIh
nbgghlh ¢ baf_g gb__ m* N:K

ijb |jZ\h|jh|hjpbthegZ hisz |_g”"_
gZ aZ\bkbfhkllz Baf_g _gbylz gz *
ebqggb \t\ \j_f;llh_kbh"bngZb k_ o
jZzdl_jbabjzl k ykgh bajzZza_gb fzd
ij_a e_lgbl_ f_k_pb b fbgbdmfb
abfgbl_
AZ\bkbfhklbl_ gz ijhba\_"_
_e _dljbg_kdz _g_jlby hl bgl_gab
ketgq \ZIZ jZ "bZpby az itj\bl_ q_
ak I r_klzlz Th~bh lylzgZq:
ZpbyIZ gZ kbkl_fzlz k_ ij
N[j_ k ebg_cghb nmgldpbb K
éz dh_nbpb _glZ ij ~ gjlmf_gl
gabl | Z gZ ketgg_\ZIZ jZ"bZpby
_jbh~Z _ JZaebqgZ\Kl fZeHKh
pbanghlh baf_g_gb_ gZz e _dljb
_0g_jlbyaz itj\bl_ qgq_Ibjb ]h"bgb
N:K m> Z az i 1Z1Z b r_kIZIZ ]h~|
N:K m?’
<ebygb |h gZ bgl_gabl_1Z g-
qg_\zZlz jZ’\prby \tjom ijhba\_"_gZz
ljbg_kdzZ _g_jlby az k_"fzZlZ hkfz
itegzlz ~ IZ ]h*bgb hi gZgZehlh
ehZIZpbyIZ gZ kbkl _fZlZ k_ oZjZc
k JTheyfh jZak_c\Zg_
Nb] Baf_g_gb_ gZ ijhba\l_"_gZlZz _e_d
jbg_kdz _g_jlby ( N:K \ azZ\bkbfhikdpi?2ZLMJ:
ketgq_ \ZIZ jZ"bzZmbwz k. ~fZIZ > @ Dh_\D G G_~_\ D :g~hgh\
hkfzlZ b g_itegZlz ~_\_1Z |hAbgbBake_~\Zg_ \ebygb_lh gz gydh
Jb \tjom ijhba\h”*kl\hlh gz _e_dljb
lh |_ab ijbgbgb g_ _ ijZ*eh’_@Z]by hl nhlh\helZbggb fhAmeb
| fZlbgq_kdZz nmgd-ﬂ)}tnqunZhu}h)k\Zg]_mdz [jhc klj -
aZ\bkbfhkllZ f_*~m \_eb[etZdAl_> @ Fbldh\ :I L_hjby gz _dki_jt
|_g”_gpby gZ ]JandZ|Z hl nb] |_ iZWI’th[QZaZ gZ Jmk_gkdbgngb\_jk
dZlh az ~jm]bl_ ~\_ ]jZnbdb nb] e Dbgq_ Jmk KIj
ijhba\_"_gZIlZ _e_debq_de _g>jldann 0., @tZaI International energy agency
\bkb ijhihjpbhgZegh hl bgl_gad¥sSZ WBDVN DQDO\VLVr-RI WKI

Nb] Baf_g_gb_ gZ ijhba\_"_

jbg_kdz _g_jlby ( N:K \aZ\b

bgl _gabl_ IZ gZ ketgq_\ZIZ jZ’\
'maz i _1Z1Z b r_klzlz ]h"b

ketgq_\ZI1Z jZ"bZpby * formance of the iea database pv systé W K
(XURSHDQ 3KRWRYROWDEF 6RO
A:DEXQ?GB? HQFH DQG ([KLELWLRQ *ODVJR
ljh\_~ ghlh bake ~\Zg _"aZ iGgRoR\D\ S

ki\hlh gZ _e_dljbg_kdZ _ogh jlby @ obUNYDUW L / &D¥WDxHU
\helZbggb fh*meb fhglbjZgb gZRRINRIBKRWRYROWDLFRV )XQG
bg"mkljbzZegz k]jz"Z \ azZybkbfh®LmMDWLRQV (OVHYLHU /WG

| gabl_1Z gZ ketgq \ZIZ jZrbZpby aZzZ ij
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> @ 3KRWRYVYRIGWDWF )UD X Q K R wav.kyQoénasbley.dew H

IRU 6RODU (QHUJ\ 6\VWHPV [& WALIMEKJEY XSSRUW RI
36( 3URMHFWYV *PE+ www.ise.fraurjBpfenwdesolarswiss.ch

> @ UHQ = 6RODU (QHUJ\ )XQ@DPrAQWOPMVDIQHE R
ORGHOLQJ 7HFKQLTXHV IRQGRQ 6SULQJHU

AZ dhglzdlb

"hp4 bg" Dhgklzglbg Dh_\

Dzl _"jz 3?e_dljhkgzZ[*y\Zg_ b _e_dljhh[az\_""*Zg_
Jmk _gkdb mgb\_jkbl _ | 3:g]_e Dtgq_\"’

| e 82 888

e PDLO kkoew@msaibg



http://www.ise.fraunhofer.de/
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BAKE?><:G? <EBYGB?LH G: L?FI?J:LMJ:L: G:
NHLH<HEIBQGBH>MEB <TJOM IJHBA<H>BL?EGHKLL: B

DhgklZglbg Dh_\ :gdzZ Djtkl_\Z
Jmk_gkdb mgb\_jkbl_ | A:g]_e Dtgq_\3

,QYHVWLIDWLRQ RI WKH LQIOXHQFH RI WKH WHPSHUDWXUH
HQHUJ\ SURGXFWLRQ

Konstantin Koev $QND .UDVWHYD
Angel Kanchev University of Ruse

SEVWUDBWRWRYROWDLF VI\IVWHP RQ WKH URRI RI D PDQXIDF)\
VI\VWHP SLFN SRZHU LV - DQGNPERERFIROWDOOLQH PRGXOHV

SURGXFWLRQ RI WKHVH PRGXOHVY DQG WKHLU WHPSHUDWXU
TXOVLWN RI HOHFWULF HQHUJ\ LV LQFUHDVHG LQ SURSRUWLR
ORFDO FOLPDWLF FRQGLWLRQV

H\ZRUGKXRWRYROWDLF PRGXOHV VRODU LUUDGLDQFH WHPS
SRZBHWQHUDWLRQ

<T<?>?GB? F IhA"bdB kj_"klI\Z aZ kZake "\
Nhlh\helZbgdgh?meb kzZ _kt\jg _Ih
f ggbl_ | _ogbg_kdb kj_~kI\zZ qj_aBdhbj\Nzg _|h gz |I_fi_jZIhmjzZlZ gz
ketgg_\zZl1Z _g_j]lby k_ i\_lljldAamYihelZbqggbl_fh*meb k_ ba\tjr\z
jbg_kdz > @ baf_j\ZIl_egb ij_h[jZam\Zl_eb k_ge

?7bg hl nzdlhjbl_ dhblh \ebyyl Lijhf_gyle dljbg_kdhlhhkb ktij
omjhba\h~"kI\Zh e dljbg_kdZ _gbjeygb_ih” \tar dkfibjZgdjz1Z
ijhba\h~bl_eghkl hl nhlh\helZt@gkl_gahjbl_ k_ k\tja\zZl dtf fhAr

fhrmeb _ lyogzlz |_fi_jZllmjz 6HQ& RBa dhclh k_ fhglbjz \ bg\_
e "\Zgh b ZgZebabjzgh _ \ebyd@xllh\g&tlhgad baf_ j\Zgbl_ klhcghkl
b Ajm]b nZdlhjb \tjom ijhbd?h~bl_egh'™W =j rdzlz ijb baf_j\Zg_ k

gZ fhAmebl_ k p_e hij_~ _eyg_ Ibjbmjshtihgle ko fZ gz k\tjdkzg_ _ “
ijhlghabjzg_gZ [t®_shlh ktklhZgbZdkjpdzZegzlZ c¢ klhcghkl ijb k-
fhAmebl_ > @ ko fz K > @

P _elz gz bake_"\Zg |hb_ ~Z k BAa§Zegbl_ klhcghklb k_ aZzZibk\
abjz baf_g_gb_|h gzZ ijhba\h”"hlijeyghklbghb bgl_j\gefbghla fh me
gZ nhlh\helZbggb fh"meb fhgbQ@B gHE %R[ AZibkzZgZlZ bgn
ihdjb\ gZ bg"mkljbZegZ k]jZ*"Zfh" aZ\bkib ZgZebabjzZ qgj_a ki_pbZ
fhklhl | _fi_jZImjzlZz bf az ijh tkehblm_j > @ Dhebqg_klI\hlh ijhb:
e_gi_jbhnr gz dkiehzlzpby ijb @hdldpbglgbdZz g _jlby k_ hgj_"_ey

] _hljZnkdb mkeh\by nhjfZpbylZz ihemqz\ZgZ hl bg\_jl

FZdkbfzZzegbl_ b kj_~gbl_ klhcghk

BAEH@?GB? | _fi_jZImjzlZz gZ fh*mebl_ hZ ktsh

H[_dI dsake_~\Zg_Ih ba\_~ _gzZlzZ hl fh*mebl_ _e_dljbqg_k
Bake_"\zZdhydl _ nhlh\helZblbgyz k_ azZibk\zl gz \k_db PLQ

kbkl_fZ k h[sZ fzZdkbfzZegzZz fhsghkl
N:S I1h”jh[gh hibkZgb_ gZ khlklamelZlb hl bake_ "~\Zg _I|h
fzlz _ ij_"~klz\_gh \ > @ Baf_j\Zgbl_ \_ebqgbgb |I_fi_jZIm
gZ ntVhelZbggbl_fh"meb b ijhba\_
l1Z e dljbg_kdz _g_jlby kzZ ij_"klZz
kj_~gbl_ kb f_k_qgb klhcghklb L_
emqZ\Zkjhrgbklhcghklb aZz \k_db ~_

34
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hl jZzalJe_"~Zgbl_ ]h”~bgb b f &kZighd Ihipdb dhblh kZ jZaiheh _gb
hlgblzg_ ijh~te bl _eghkllZz gzZ &\ _keZlinhjfy ijZ\hijhihjpbbhgZegZ
gZkl hl »"_ghghsb_Ih GzZqgZehlhkdZhkljbgZz ijhba\_"_gzZlzZz _e_dljb
gZ gZ[ex™_gb_ b gZqZehlhbgz _dKigbx|2Zp hl |_fi_jzZIlmjzlZz gz fh~"
ylZ gZ nhlh\helZbqgZIlZ kbkl_fzZ Ust\iZ["eZdkllZ hl Thqdbl_ _ kjzZ\gbl_e
Baf_g_gbylz gz kj_"gbl_ klhoggdklb rgihdZ \ p_eby bgl_j\Ze gz
| _fi_jZImjzlZz gZ fhhnbebjjnba\ gb_ gz | _fi_jZlwmjZljZnbdZI|IZ ihdZa
N gZlZe dljbq_kd4]lby ? kz 4j_~REZ qgq_ azZ\bkbfhkllz f_"~m \_ebqgbgl
\_ gb azZ \k_db f_k_p gagmblbl_KlhghagZqgZ | _ aZzZ ]JheyfzZ qgZkl h
k_ijhf_gyl 1h~*brgh pbdebqggh ihBh[gZzglZfi_jZImjiZUZI\L IKI\Al i

bgl gabl_IzZkeggq \ZIZ jzZ*"bZpby g* hl _~gZ klhcghklb gZ ijhba\_

> @ Lh\Z _ijbqbgzlZ azbgZebebdl}blgZzkdZ _g_jlby ? Lh\Z jZak,
dbl_ gZ fzdkbfmfb ij_a e _lgbl_kihkgpklbl_ gZ _g j}byexfmzih
fogbfmibij a abfgbl_ | fi_jZImjb \ bgl_j\ZeX

NDb] Baf_g_gby gZ |_fi_jEImjZlZ gZ n

lh\helZbqgbl_ fkAKeb ijhba\_~

gZlZ _e _dljbg_kdZ _g_jlby ( NNblih Baf_g_gb_ gZ ijhbaVl_"_gZlZz

k pb jbg_kdzZ _g_jlby ( N:K \ azZ\bkbft

< djZy gZ jZale ""~"Zgby i_jblnAi_ “]ZIgnJZIZ %Z nhlh\helZbqggbl_fl

abfgby k_ahg f_""m ihke_“bgbl_ ~\_ ]h~"

gb ebik\Zl gydhb klhcghklb gZ ijhba\_~

gzZlz e dljbg_kdz _g_jlby ? < ijhpZak_g¥Zg_Ih gZ klhcghklbl_ g

dklehZIZptn)hI@XheIqulgbZHIZfZ ba\_*_gZIlZ _e_dljbgq_kdZ _eg_j]by °

KZ j_]bkljbjZgb ij _dtk\Zgby \ jz[hIBiEagzg_gby \ debfZIbngl mk

baf j\Zl_egbl_ ij_h[jZam\Zg_eb HkakWwhadlhjdhclh hij_~_ey |_fi

nhjfZpbhggzlZ kbkl fz 1h 1ZabZImigdgz9Z fhrmebbgl gabl_Itl gZ

ebik\zZl klhcghklbl_ gz | _fi_jzIm§r9m_y&!Z jZ"bZpby * > @ Lh\Z ft

fhAmebl_ b ijhba\_~ gzZlZz _e \®jbq3%kdlZnbdZlZ gZ nb] AZ[_e

~g_jlby azZ gydhb hl qzZzkh\_|_ b ¥g@k_c\Zg_ gZ klhcghklbl_- dh_I¥f
AZ\bkbfhkllghda\ ~ gzlz _elheyfh ijb bgl_lggél ketgq_\&EIZ jZ*"
libgq_kdzZ _g_jlby ? hl |_fi_jZIAPDIY *gz : PljbgbgZ az Ih\Z
nhlh\helzbqgfthimellr _ ij _~klz\_gZjb ihgbkdb klhcghklb gZ bgl_gabl
gZ nb] lhdZazZgb kZ kj_~gbl_ijklhdfnieln “gb b f_k_pb I_fi_jZlImj
aZ \k_db f_k_p az i_jbhArhlihehhNhg®mZ pZkim’a ghi_jbh?

f k_pz hl gzqzZehlh gz _dkhiehztZlphiy JgZanhlZIZ gZ fhaniebl "E
lh\helzZbqgzlZ kbkl_fz KI&cghlklal +bgde beb ~hjb hljbpzI_ egz
| fi JZ|mJZ|:|Z Lbaf_gyl \ bgt j\zEwe _fbl_ klhcghklb gZ bgl_gabl_I:

"W z gz ijhba\_~ gBIzZ @Z[®X"Z\Z| ij-laiéh f_k_pb dh]Zlh
q kdz g flby ? N : K Keh Al _fi_jZImjbl_ kZ iheh bl_egb b Kkj.
\Zl _egh ijb baf_g_gb_ gz 1 f.IJ,zngszmdb "gzALh]Z\Z ijb * |
Lo k "K _e_dljbg_kdzlz _g_jlby ? WafjZak_c\Zg_Ilh gZ klhcghklb

T_J@Zb@IJZFyL iHZgdh nb]

gy k N:K =jzZznbdzl[z gl_
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AZ\bkbfhkllZz gz ijhba\_ZdgzI1zZfi_jZImjbl_ g_ kZ hkh[_gh
_e_dljbg_kdz _g_jlby ? hl bgl @aibflg gz f_k_pbl_ xgb gZ q_I\tj
ketgg_\zZIlZ jZz*"bzZpby * ( _I * xebhZgaZehkfzZlZ ]h~"bgZ hl g4qZehlh

NZgZ aZ ktsby i_jbhr > @ AZ JeéaylzZzpgmkiZzhdZz kbkl_fzZlZ kZ ihemq
g_]lh _ mklzgh\_gh q_ _g_jlbyhz gQ&Z\Hbkb_ dhebq_kI\Z _e_dljh_g
ebg _cgh ijhihjpbhgZegh hl bgl -gabl_ IM:K b N:K kthl\_Igh Lh
G_]h\bl_ klhcghklb fh]lzl ~zZ k_\Rakjg¥ghf_k_qgbl_ klhcghkb gz I
gydzZdt\ bgl_j\Zze ijb ~z~_gZ imklhlyggZ ZIfhkn_jgby BtgZmio L
| _fi_jZImjZ bb] :dh ly b kjztgneblp kiz [beb kthlI\_Igh azZ f_k_p
| _egh \bkhdfZedtbl klhcghkdb gz WK b "K b az f_k_p XKbb
| gabl _1Z * \ 2z~ g g_]h\ bagl_j\Ze'KyZ< b jm]b kemqzb aZzZ lbibqggl
f g _gb_-mgz&kxdh k_ ~te ZI gz \j_ff_&gpb debfZlbggbl_ mkeh\by g_
m\ beq gb_ gZ h[eZqgghkllZ ihr"oh”~ysb b _n_dlb\ghkllZ gZ fh~m
ihfZzedz GZzijbf_j f_k_p Z\]mkl gZ |
]h*bgz dh]zlh |_fi_phlhkad kik
kthi\_Igb klhcghk® b "K Z
kj_~ghlh dhebqg_klI\h ijhba\b”_gzZ _
g_kdz _g_jlby azZz f_k_pZ _ kZfh

Ih~“h[gZ klhcghkl N:K k_ ihel
ij_a ktszZlzZ ]lh~"bgzZz b az f_k_p fzZjl
_ hl ij_oh~gby i_jbh®r AZ ~jm]b f_

ktsby i_jbh” mkeh\bylZ aZ hoez »
nhlh\helZbggbl_fh"meb g_ kZ fgh]
b n_dlb\ghkllZ -iZedZh gZijbf_|j
f k_p k_il_f\jb gz hkfzlZ ]h~bgZz
ki _"ghf_k_qgbl_ klhcghklbmgz 1_fi
jbl_ gz Zlfhkn_jgby z\bagnzZonfLh »
Nb] Baf g gb_ gz |_fi_jr2|mqu9|%1@g<@ [beb kjz\gbl_egh \bkhdb
Ih\helzZbqggbl_ fh*kebaz\bkbfhki_Igh 'K b K Z ijhbal\_"_gklz _e_
hl bgl_galgzlketgq \ZIZ jZ’\prJS))ﬂKide _9g_jlby kj_"*gh az f_k_pZz
P =jZnbdZlZ gZ nb] _ ajZ p_eb
Nhih\helZzbqgbl_fhAmeb jz[RLyI"4@ i_jbh® gh klhcghklbl_ gZ i
_n_dlb\gh zdh k_ hoéap ~zljph "_9Z1Z _e_dljbg_kdz _g_j]Jby ? kZ
gbgzlz _ \ebygb _IhjgEmjzkz L _-"9Z aZ "ZAXigiZlmiZ | _ gZfe
\tjom \h2fi_jgbl_ 0ZjzZdl _jbklbdbZ\dzk_ agZabl_egh jZak_cAzg_ :¢
hkghigble f glbhl dhblh kZ ba]jzh gp kthi\_TkiI\b_Th f_"~m 1_hj_lbqg
fhAmeb4 ihemijh\h~gbdh\b rhih\R&f_i_gbl_ kihcghklb az gy¥dhedh
bggb de_Idb > @ Kdhjhkllz IPRikd® Angepbgbcgz _dkiag_gpb:
0Zjzdl_jz gz \yltjz hij_~_eyl 194 jkl_i_ggZ ihebghibhha Kkl
iZ1Z gZ fh metl _1zdz \ebyyl' PP Adexqbl_egh ARydkgdznhl
ez ~Z¢gh gZ fhrmebl_ > @ pb_gltl gZ ~_I_jfbgZpkigedd hl
DebfZlbggbl_ mkeh\byrij_a ij _8hih IZab ijbgbgZ jZa]eg ""Zghbl
gbl_ f _k_pb hl ]hrbgzzigh b dpbb g_ kZ ih"oh?ysb az ij_nklZ
“k_ggb k_ onZdI_jballmjfZ_Ij_gbi_Flaf_J_gbL klhcg_hklb > @\ <tafh
| fi_jzImjb \ kjzZ\g_gb_ k e_lIgbihlpaghyygZebabjZg_ az\bkbfhklb
Bgl_gabl_Itl gZ ketgq_\zZlz jz~gZ@pbyebapgbl_ _ ~Z k_ ijh\_jb baf_
ijh~"te bl _eghkllz gz ~-]Joye KB iRf ihhI*bgb nb] nb] n o] =]z
ij_a ij_oh~gbl_ f_k_pb \ kjz\g94kX a&ki_1Z21Z b r_kizIZ Jh*bgb n
abfgbl_ L_ab mkeh\by ih\brz\ZIN[&P AW4 f@dbdh *h ijzZ\Z ebgby dh_
ghkllZ gZ nhih\helZbqggbl_ fhrebihidhiy(#\Z hl kihcghkliZzbgZz dh_
fh*_ ~Z [tA_\bkhdZ b ij_a e Igbt9!€ WZph_l_ifbgZppy 5  baihdz
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\Z "h[jh kt]l]eZzkm\zZzg_f_""m ZgZeblbqgghbl_
b baf_j _gblcgkklib =jZnbdZzlz az it
\bl_ gq_Ibjb J]h*bgb nb] Ko ozjzdl_jba
jZ ktk kjzZ\gbl_egh ]Jheyfh jZzak_c\Zg_ dzd
Ilh ihdzZza\zZ klhcghkllZ gZ dh_nbpb_glZ gZz
N |l _jfbgZpby 5 Ly hij_~_ey q_

hl baf_g gbylZ gZ klhcghklbl_gZz
_e_dljbg_kdzlz _g_j]lblylA dZ\bkyl
jZImjzlg bL k_ hibk\zl k ij_"~klz\_gZzZlZz
ebg_cgz fzZ1l_fZIlbg_kdZ nmdgdpby Z hklZg
ebl_ hl baf_g _gbylzZz gz ? k_ ~te ZI| gZ
\ebygb _Ih gZ ~jm]b nZdlhjb dhblh g_ kZ
hlig | _gb

Nb] Baf_g_gb_gZ ijhbal_"~_gzZlz
jbg_kdz _g_j]lby ( N:K

\'aZ\bkbft

| fi_jzImjzZlZ gZ nhlh\helZbqggbl_ f
L,"K  azZ k_~fZ1Z hkfzlZ b g_iteg?z

\_1Z ]h~bgh

=jZnbdZlZ aZ ihke

e MZgby i-jtkh™fzIZ
itegzlZ ~_)ntbghb]

kl_i_g hl jzZale_""Zgbl_

NgZKZ qZKkl

hkuIZ b g
\-gZeyfz

nbj |

nb]j k_ jZaebqzZ\Z hl ijZ\Z ebgby

\Zg_Ih gZ klhcghklbl_

-khelyfh gZc

dzdlh ihdza\zZz klhcghkllZ gZ dh_n
5 Ih IZab ijbgbgz g_ _ ij_"ef

Nb] Baf_g _gb_gZ ijhba\_~ g#Z4AFK fZ&lbd) _kdZ nmgdplygh Zkiln
jbg_kdz _g_jlby ( N:Khkl &Z\bREfH_azZ\bkbfhkllZz f_"~m \_ebqgbgbl.
| _fi_jZImjzlZ gZ nhlh\helZbqgbl_ fhtphab” gb kZ ~hitegblgegb ijh
Lo "K aZz itj\bl_ ]h~bgb \Zgby aZ kl_i_glZ gZ ktleZkm\Zg _
gh azZz \kydZ ]h~bgZ hl jZale_""Zghb

MklZgh\_gh

q_ kzfh azijljb 1h~b

lzlz i_1z1Z b r_klzlZ klhcghklbl_
nbpb_glZ dZjfbgZpblkz5ihhe fb

hi b kthi\_Ilgh kZzZ

ithdzZza\zl q_ jZak_c\Zg_

lh gZ klhc

kjZ\gbl _egh fZedh Z kt]leZkm\zZg_|I

ZgZeblbqggbl_ b baf_j _gbl_ klhcgl
\_ebgbgbl_ _ fgh]l]h ~h[jh Dh_nbpl
gZ mjzZ\g_gbyllhd K dhibk\zZl *Zggbl_
kZ [ebadb ih klhcghkl
H[szlz |_g~_gpby 9Z ]jZnbd
nb] nb]j ndbddih gz | _ath hl ~
eghlh iIjhmg\Zg_ aZ \kydZ |

Nb] Baf_g_gb_ gZ ijhbaVl_" g iihba\ A Z1Z e dlib K

jbg_kdz _g_jlby ( N:K \aZ\bk;Bgfhiifﬁl J nhIh\%eIqu_ngI thq/\_m

| fi jZ|ij|Z gZ nhIh\heIqugbI\_*O prthegh hi | fi j_ZIij
Le"K @z i_1Z1Z b r_k1Z1Z ]1h"Qg - -

GZdehgtl gZ ebg_cgbl_ ]jzi

nb]j nb]j nb]j ih~h[_g dh

hij _~ ey hl [etkddbghkjB dtb_n
pb_glibl_ ij_~ | _fi_jZImjzlZ gZ fh~
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Lp GZbheyf _ gZdehgtl gZ ]jZnbdZIEBJ2Z2J:LMJ:
nb] dh_Ih ihdZza\z q_hdlebqg>k@®h¢heh\ H B Klhyghk\ G FboZz
bal\_ " gZ _e _dljbg_kdZ _g-jlbyeh®?e_ dikl ogbqg_kdb faM-jbzZeb

]Jheyfhlh ijb "z~ _gZ klhcghkl ggZzéabfjizgZzdmjk aZ h[mqg_gb _ KW
ImjzlZ gz fhomebl_ L OHDUQUXY M EL kiIj

> @h_\ Hake_"\Zg_ \ebygbglh gZ k

A:DEXQ?GB? g_\ZIzZz jz*"bZpbyjhbj@a\m"ibl _eghkllz

Bake_"\Zg_Ih azZ \ebygb_I|h @gZ hhfih\helZbggb fhBmebklby gZ
jZImjzZlZ gZ nhlh\helZbqgbl_ fh/KntedZ\tgdrmrme Jgbbk K _jby L _ogbq_
ijhba\_"*_gZlZ hl lyo _e_dljbqg_kdlZz gZgmd]by klj,66-1 -5
hl nhlh\helZbgghbelfihhglbjZzgb gz @h_\ D G G_~_\ D :g%1hgh\ D
ithdjb\ gZ bg"mkljbzZegz k]lj&"Z la¥ Bhke_"\Zg_ \ebygb_ I|h gz gydh
"bl_e_ igjbhg§z _dkiehzZlZpbyg ijbbdhtjom ijhba\h”*kI\hlhjlggq_kaZ dl
dj_lgb ] _h]jZnkdb mMK&hhtkygh\Zgbg jlby hl nhlh\helZzbggb ffh*meb

NZ k_ gZijz\yl ke_"~gbl_ ba\h~b ]_IbdZz [jhc KIj -

L fi_jzZImjzlZ gZ nhlh\helZb@dpbdh\ :I L_hjby gzZ _dki_jbf_.
fhmeb \eby_ agZqgbl_egh ktjoml ipg¥vhftZzaZ gZ Jmk_gkdbgngb\_jk
I\hlh g#£ dljbg_lgd4]by dZlb ki _Jpe Dtgq_\ Jmk_ klj

nbgqghlh ¢ baf_g _gb °& Z Nsk > @ ODUNYDUW 7 / & DV W D X

1Z | _g”~ _gpby gZ azZ\bkbfhkilZz +Di@ERRN RI 3KRWRYROWDLFV

ihjpbhgZegzZz Baf_g_gbylZz gz "$3SOLEDPWLRQV (OVHYLHU /WG

gb \t\ \j_f Ih kZ i_jbh”bggb b k @ZFXDFHN - = 3URFKD]ND

| _jbabjzl k ykgh bajza_gb fZdkbKMfbrHPEHUDWXUH 'HSHQGDQW

e Ilgbl_f k pb b fbgjpfanbbfgh 3KRWRYROWDLF DORBROHVHUP

| (YDOXDWLRQ RI ([SHULPHQWDO
<ebygb Ih gz | fi jZIMmjZIBHQZHZDEOH {[{QHUJ*RBRN (G

Ilh\helZbggbl_ fhmeb \tjom ijhb@@7MFZIZZZ LQWHFKRSHQ FRP E

_e_dljbg_kdzZ _@ZjlbyzlZz b r_kIZI@ 3KRWRYROWDLFV UHSRUW

]h~bgb hl gZqZehlh gz _dkiehdRRpByRDDMZ (QHUJI\ 6\VWHPV ,6(

kbkl _fzlz k_ ij_"klz\y fghbhh "H6( RUKRMHFWY *PE+ ZZZ LVH IUL

g_cgZ nmgHpbybnbgghlh baf_g>g@_uHQ = 6RODU (QHUJ\ )XQ

gZ e _dljbg_kdzlz g _j]b& _ ORIGKHOLQJ 7HFKQLTXHV /RQGHF
AZ\bkbfhkllz gz ijhba\_~_gZzZlz

_e_dljbq_kp 4l | _fi_jzZImjzlz gZz@ 60% 6HQVRU PRGXOH 6 (

nhlh\helZbggbl_ faZmiepbl bg I7THFKQRORJ\ $*

jb Th "bgb kb afZlz hkfZlZ b g _itE;WSYV ILOHV VPD GH GRZQORI

AN \_llAarbgb hl gZqZehlh gzb _dkj$enZIZPG |

ylZ gZ kbkl_fd¥4Z&l_jbabjzZz k JTheyf®@ Z2ZzZ VPD GH

jZak _c\Zg_

AZ dhglzdlb

"hpYy bg- DhgklZzglbg Dh_\

DzIl_njz 3?e_dljhkgz[*y\Zg_ b _e_dljhh[az\_"~Zg_
Jmk_gkdb mgb\_jkbd Dtgg_ \~

| _e -

-PDLO NNRUX¥%NK@EJ
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GHIJF:LB<GB >HDMF?GLB HIJ?>?EYSB BABKD<:GBYL:
:KBGOJHGGB ><B=:L?EB

<yjZ IJmkg\dZz Djtkl_\Z
Jmk_gkdb mgb\_jkbl_I A:g]_e Dtgqg_\?

1RUPDWLYH GRFXPHQWY GHWHWDKLQ ER U RPR XV IPHRRAHROWW

Vyara Ruseva Anka Krasteva
Angel Kanchev University of Ruse

$ E VW UbeRp&per indicates the main energy parameters of the induction motors. An analysis of
normative documents, defining the different energy classes for inductionsmbés been made.
Obtained is the analytical dependence for calculating the power losses which have to be reduced in
order the engines of class IE2 to reach energy efficiency class IE3. The results of the calculated
power losses for a specific type of emeg are presented in graphical form.

. H\Z R U é&h¥rgy efficiency, induction motor

<T<?>?GB? BAEH@?GB?

Hkgh\gbl_ g _jlbcgb ihdzZzazl_ép hdgzam\zg |Ih gZ _e _dljbq_
Zkbgojhggbl_ ~"\PAZI|_led dhbnbp_g_jlby \ f_0ZgbqggZ \ Zkbglojhgghbl
_gltl gZ ihe_agh ~ _ckl\b_ hd i 1_eb nzZldltj&Zgh® _eyg_ 9gZ aZ]m]b
jtl gZ fhsghk2i@ >Dh_nbpb_gltlelgizgbl_ qgqZklb gZ fZrbgzZlZz AZ]n
ihe_agh ~_ckl\b_ _ fyjdZ aZz _n_clbdgjblglxdbl_ fZrbgb kzZ hij_"_ey
k dhylh Zkbgojhggbyl "\b]zZl _e ilhjhigZanm\Z]bcgzZlZ _n_dlib\mhkl dt
_e _dljbg_kdzlz _g_jlby \ fZoZgbglgZzgZhithe _agh ~ _ckl\b _ijidAZIh\Z
lh nZdlhj& fthsghkllIZMiFR \k by Ibjzg_ b ijhba\_"~"Zg_ gZ d_jlbcg
khbrZegb Ihdh\_  fyjdZz az _Ib\dk\VywlZl_eb _ g_h[oh”®&Zftk *h[]
ihlj [e_gb_gZ _e _dljbg_kdzlz ihqagiZby tWklhlh gZ \tagbd\Zg_ gZ
fi_ “ZlZFgh]lh bake "\Zgby bagzZnggbZjm[b b ijbgbgbl_ dhbth ]Jb ij_
jZ[hld#s 8@ kZ gZkhqg_gb dtf ih\BZd\ZIgh\brz\Zg_Ih gZ _g_jlbLgbl_ il
gZ _g_jlbcgzlZz _n _dib\ghky gzl Z&kibgbojlm\Z gbkeh azZ kf_IdZ gZ m\
gbl e dljh™\b]zZl el dhgdhhkgZ p_gZlZ b jZaoh”Z gZ Zdlb\gb f.
gZd¢he_ fbl_ dhgkmfzZlhjb gz _e_béadlgaZdgZ ij_"~_g ieZg ?ebdljhl_o
~dg_jlbK\ _Th\gbl_ b _\jhi_ckdb ft_rlkjfb jZajZ[hI\Z]l gh\b k_jbb "\b
\Zsb klzg”"ZjbmidZ\Zg_b hij_ "~ _eyg dhblhI}Ez\ZjglZz babkd\ZgbylZ a
di” gZ Zkbgojhggb _e_dgh”\bhxbhbkéd _g_jlb_g deZk |Ih\brz\Zg_
\Zl bgnhjfZpby aZz _g_jlbcgbl_ihdZaz¢yZeZkbgojhggbl_ ~\b]ZIl_eb
gh ih Ilyo g_ fh]zZIlkfZ2Zgkgbyjlzil\fibabjZzg_ gZ ijh_dlbjZg_Ih \t\_
aZ g _jlbcgZlZz _n_dlb\ghkl gz W2 kegbiZlb\gb |_ogheh]bb b baihe
:> aZshlh d i~ k_ hhijjZaepggbgh\b fZl_jbZeb
gZqbgb ?g_jlh_n_dlb\gbl_ ~\b]2i_eb dl

AZ gzZfZey\Zg_dhgkmfzZpbyltbjgz ifdedh fhsghkl hidheghlh kI
libg_kdZ _g_j]lby hl Akbymljhlggb™Zjlgbl_ *"\b]ZI_eb aZ ithemqZ\Zg_ «
eb k_ ijb_fzZl ghjfZlb\gb ~hdmf kgbBZf_opgjZgbdgdhBZghkl L_ bfZl gbkdb
dhblh k_ ~ nbgbjzZl fbgbfZegbhlgh\Wkblaggb aZ]lm[b \ hkghbgbl_ qZ

~n_dlib\gAKklf lh k_ ihemqgz\zIl azZz kf_IdzZ gz gzZfz

P el@Z jzajz[hldZlz _ ~Z k_ _gZidxjibfZ]gblgdh\Zg\Zzgby ?g_jlh_
ZgZeba gZ ~_ckl\Zsbl_ ghmfZlbngdlN\gd!_ ~\b]Zl_eb k_ ijhba\_""
f_glb ~_nbgbjZsb jZaebqgbl_ _gbkhwdgbZzqg_kl\_gb fZl_jbZeh b gh\k

deZkh\_ijb Zkbgojhggbl_ ~\b]ZleklpbhjZ*b dh_Ih bfAEéyh kjhd gZ
kem' [Z gZ baheZpbylZ b eZ] _jbl_

39
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gbkdh gb\h gZ \b[jZpbb b rmfrdhk Ihhiljop*_eyl b baf_jyl aZ]lm[bl_
ijZ\b igz”~_""~gb b~ keith "b\hl gZ "\b]zl_ebl_
lh klzZlbklbg_kdb ~Zggb p_gZlZ leZf_gl ?H <« > @Z\?

Mblzl_ey _ kzf@® hi>kmfzZj@gbl_ jjZi_ckdzZlZ Dhfbkby hij_ "~ ey babk
oh"b aZ p_eby "bag_g pbdte gz "daB]|ZiMgéhkdhjhklgbl ZKbgmjflagb
?g_jlh_n_dlbYgbllZl _eb kkdtitb gb ~\b]zZIl_eb kkgzdighg jhihj k g

k 1® gh ih\br_gZIlzZ pmgZ khghkedyZ fhsghkl gZ \ZeZ f_""m
im\Z kjzZ\gbl_egh [tjah azZ kf_IdZ gM:kb kihkhg\Z ]jZnbd az \t\_"~
| gZlZe dljbg_kdZ _g_jlby <j HabkdaZgbylZ gZ j HeZf ywydmhZjb
hildmim\Zg_ aZ\bkb hl [jhy gZ hljZ[h]l_N\bl]Zl _ebl_k ghfbgZegZ fh:

gZkh\_ aZ ]h~bgZz gZ \ZeZ f_""m b jy[\N" g k4
BgklzZzebjzg Ih gz g_jlh_nk dilb\gbgbtkktd hl IThab azZz gd\h gzZ _
_e_dljbg_kdb ~\b]zl_ eb _ k\tjalbgghk!l 2 ( beb Ijy[\Z ~Z hlph\Zjyl
itegbl_ejZg ol gh \h*b "h\h gZ _n_dlb\ghk!l ,( ~b ~Z
ih\bkhdzZ _n_dlb\ghkl b ktil\_Ig&Zgdbgkqgj_JmezZlhj gZ h[hjhlbl_ < g
| _egb _9kjlLkly\Zgby 1 _jbhatl ggAt ] h[o\zZItl gz ~_cklXb_ gZ
\jtsZ_fhkl \ bg\_klbjzg_ \ _g_jflhglz_& jZarbjy\Z b \tjom ~\b]ZI_¢
Ib\gb az”\b'\Zsb kbkl_fb _ h[lghdbyZemgZz fhsghkl f_""m b
“h ]h~ @b > < ijbeh” _gb _Ih gzZ j_lezZf _glZ kZ ih

?g_jlh_n_dlb\gbl_ ~\b]zZl_ebfblglb\fZeegb kihcghklb azZ dbi\h gz
g_ kZkidhtibh[bdgh\ k@hk Jheyfz _n_dlb\ghkl ,( b ,(
fzkzZ blitheyf imkdh\ IThd AzZhh\Z h[bdglezf_gl gZ ?\jhi_ckdby ktxa
\_gh hlklti\ZI"dgZfbqgb ihdZazl ddhbBbazcgz ?K hif_gy ]2
gZ klzZzg"Zjlgbp_e gZfZey\zZmg_ dhgl ?H <« b hij_~ ey gh\b
fZpbylZz gz _e _dljbq_kdZ _g_ j]lbyabkdiklyppy aZ g jlbcgbl_oZzZjzdl
jhggbl_ "\b]zl_eb k_ ijb_fzl ghgfZljpAgbbjy\ZszIlzZz k_ ]1ZfzZ hl "\b]zl
Ahdmf_glb dhblh \t\_""Zl az~tgbkHbhegtZij_ "~ _gb_ hKkO. Gh\byl
babkd\Zgby aZ fbgbfZegb gb\Z jgZeZh _gllbbfzZrbjhd h[o\ZI dhclh
ghkl az _e _dljh*\b]ZIl_ebl_ \dexqg\Z [_aqg_Ildh\b Zkbgojhggb _e
Qj_a klzg~zjl ,(& 5 \b]Zl _eb [_a dhe_dlhjb dhglzZdlghb
kZ hij_~_e_gb Ijb dezkz _g_jlgbgBebn_e_ dlpbygtadb k jhlhj dhblt
Ib\ghkl ,( ,QWHUQDWLRQDO KZLHLH@QFAgZoZ gb*~Z jZ[hlgl ktk k
ghkdhjhklgbl_ ljbnZagb ZBbgofZegh 6¥ij "~ gb_ k g-]klhl2{
1Z1 _eb k gzZdtkhkt_"~bg_gglplhj diiblh kzZ k "\Z qg_lbjb r_l beb h
fze_g di ™~ \okhd di”* b ,( exkZz
SUHPLXP d i~ < ktsby klxg~zZjl _Gbjhéh gZ _g_jlbcgZ _n_dlb\gh
aZg b deZk3GXIPHUP ( AZlbdpday\Zz \ f_""mgZjh”_g deZk gZ _
ijb g_1h kZzeldb k hdheh kjz\  _n_dlIb\ghkl ( dZlggéekdbyl

g_gb_k dezZk ,( dezk zZ ,( \blgnzcbyl Kt]leZKkgh ~_clk
lhdtkgh klzg~Zjl ,(&0:2008 \Zsbl_ j_lezf_glb ~\b]zZl_ebl_ ljy[
_hlif_g_g k ,(&30 @ dhclh*hklb]gzl gb\h gZ _n_dIlb\ghkl ,(

k_ higzky aZ _~ghkdhjhkligb _e(dljhamkbfhkl hl TyogZlZ ghfbg

| "eb k Jiheyf ~bzizahbsg&klbl_fhsghkl b Ajm]b 0zjzdlihBkhhgh
« N: dhblh jZ[hlyl Ktk kthgkzZgb \@HI| xeb InZagbl_

brZegh aZojzg\Zsh gZzZij_~ _gb_MNWZiZi2édh k ghfbgZegzZ fhsghkl f.
9Z « 9 < g_]h kZ ihkbhqg_gbhZgdd bebhidyfz hl N: b jz\gZz
gZegb klhcghklb az d i * &AazZ _teeldlifiiz®e\dZ hl N: dhblh kz k
| _eb dezZk ,( k b bebhedlkexkzZHKY[\g@ ~Z “hklb]gZzIl d
lh\z klzg"zZjl ,(& hij_~ ey qg_n_dlb\ghkl ,( ~h xeb ¥ ?g9_j]t
Mblzl_ebljy[\z "z k_ b&ithe\zk 1z n_dlb\ghkl gz ljbnzagb "\b]z
gh klzg~zjl 2 >@ \ dhclh hj_y\Zg baoh”~gZ fhsghtkeyfih beb
AZ\ZI ih”~jh[gb bgkljmdpbb dzdjZdgiZ a¢jgh N:fadedZ hl N: k
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beb ithexkz |Iljy[\z ~Z kthI\_IkI\Z
gZd¢Zedhlh gZ gb\h gZ _n_dlb\ghkl ,(
HI xeb _b_jlbcgzlz _n_d
Ib\ghkl gz "\bkzihedhkl JheyfZ
beb jZ\gZ gZ ihNzeldZ beb jZ\gZz

gZ N: Kk beb h ihexkZ b _*g
nZagb ~\b]zZl_eb k h[y\_g& baoh”gZz fh
ghkl JheyfZ beb jzZ\gZ gZ N :

ljy[\Z ~Z kthI\_IkiAZedHth gZ gb\h
gZ _n_dlb\ghkZ {jbnZagb "\b]ZI Nb] GzZfZey\Zg_gZ adm[bl_ \
eb dhblh g_ kZ "\Db]Zl_elZ kkk khlgjgZad ~\b]zl _eb az ij fbgz\Zg_ h
h{y\_gZ fhsghRheytiZz beb jZ\gZ gZ 1b_g dezZk ,( \ deZk ,(

N: b ifedZ beb jZ\gZ gZ N: Kk

beb ithexkz ljy[\Z *Z kthI\_IkI\ZHg4¢zZnbdZzlZ k_ \b ~Z q_ g_ fh
fZedhlh gz gb\h gZ _n_dlb\ghklk,( |Hh4B az gkHiBEHXZ aZ\bkbfhkl
NZjltl “_nbgbjZ babkd\ZgzlZz IJﬂW"mm”‘g\IZfngegZIZ fhsghklzb gZfz
bgnhjfZpby dhylh 7~z [t"_ ihkhyg\aggzhh[sbl_azZ]m[b gZ :> azZ "t
ijhba\bt_ebl_ aZ dhgdj_I_@I"\b]g¥_eqg jlb_g deZk ,( Kj_/\gZ|Z kKlh

xeb ] k_ babkd\Z h[y\y\Zggz¢Ze§\z§ Ih gZ h[sbl_ aZjm[b az
ijb ite_g b hl h[y\_gby IpA¥igb hl dezk ,( \ dezZk g( azZ Z
ghfbgzZegh gzij_"_gb_ hij_"_e gblgZ {¥4Z| _eb k [jhc ihexkb j
1Z gZ jZ[hlZ ijb +]1 b f& kIZ79’\ZJIgZ i b az +
|_fi_jZImjZ gZ aZh[bdZeysZIZ ki MN\Z idkmidby \tijhkz dzd fh>_ ~Z ihl
b d&[blgZ fhsghkl bajza_db dZhhzij
p_gl hl h[y\_gZlZ ?Plgsghikdgh H[sbl_aZ]m[b ijb ~\mihexkg
_n_dlb\gb Zkbgojhggb "\b]ZIl_eb\k|gidébh dezk flisghkl ~h, N:
kt_~"bg_g jhlhj k deZk gb\h gFy[nz dig k gzfZeyl kkgjgTh
ghkIE3 bfzl d i~ k \bkhih az]m[bl_ gZ ktsbl_ ~\b]Zl _eb k de
hidhedhlh _e_dljh*\b]ZIIEEbI_ k ek b ijb gbillbéxkgbl_~\b]ZIl _eb |

AZ "hklb]zg_ dgZKbxhyZ _n_fhsghkl gz~ , aLJm[bl_ ljy[\Z ~Z k_

Ib\ghkl ,( aZ Zkbgojhggbl_ "\®rZregh k gz~ lib ~\b]ZIl_ebl
fhsghkl « N: _ g_h[oh*bfhfAdghkkl \ "bzZiZzahgZ « N: azZ]lm]
j_"mpbjzl az]lm[bl_ K dhedh Ijlyy\¥z"2zkk  gzfzZeyl k _~gzZdt\ ijhg
gZfZeyl az]mfblkijyfh aZ]m[bl_ @4mihexkgbl_ b r_klihexkgbl_~\b]Z
Mb]Zl _ebl_ k dezZk ,( fh _ ~2Z k_ babpkefzedh ih\brzZ\Zg_ 9gZ _n_c

dZlh k_ baihealZ nhjfmeZzlZ gkllz di~ fh _ ~Z ~h\_~_ "h ag.

PaZ]loolgg K> 100% gh ki_kly\Zzg_ gz _e_dljbq_kdzZ _¢

A 3 100 5 ngZey\Zg_ gZ jZaoh”bl_ azZ _dki

dt™ Ik, d i~ gz ZkaOJZhg gh~\b1f_ 9Z p_eby "bag_g pbdte g:
| e k hij_~ e _§Zz gH‘fA\b Zl_ebl_

thengb If(hsghlf'bb [éhc ‘DEXQ?GB?
I(exkt]eZkE% J|]z[egtjapze Zijz\_g _ zZgZeba gZ ghjfzlb
;O@ \ "hdmf_glb ~_nbgbjZsb jZkebqgbl_
A g _jlbcgZz _n_dib\ghBkl ijb
Kes d/\l\b Z?Z kts_bi’) Zkt;g %%dz% Mb]Zl_eb Thiabkdddgkz b
1Z1_e & _jlb_g deZk> .- g_jlbcdib\ghXIM\b]Dl_e

IE3, kt]e Zkgh@> \ _dhblh ~Z [t*"ZI] ihklkigRIbkK
_ jZnbdZ gZ ~_ckIlVEZhygl gZ
lhemqg_gbl_ j_amelZlb KkZ ij A‘M% kdby ktxa 2K

gb gZ nb] lhemq_gZ _ Z}@ZébllaZ\bkbfhkl

aZ ij_kfylZzg_gZ aZ]lm[bl_ ®Z fhsgt
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Analysis of the Potential of Distance Education Types to Offer a HigRuality
Education Process from the Engineering Education Perspective

Ventsislav P. Keseev
Angel Kanchev University of Ruse

Abstract: The different distance learning types are analyzed, based on practical requirements, ad-
vantages, disadvantages and based on our new experience with them, in order to be clarified which
distance learning type is best for certain education field. The beneficial sides of the different di
tance learning variants could add value and improve the regular present face to face education. The
information aims to save time to teachers and to help them create an efficient and useful distance
learning education process that could improve even the regulaiotéaee one.

Keywords: distance, learning, education, synchronous, asynchronous.

Introduction not have sufficient knowledge abouhe

The Covidi9 pandemics suddenly distance education, [8]. We have noticed this
required all schools and universities to make to be true at least at the beginning of this
transition towards distance learning education pandemic, but still there are many colleagues
process. This fast transition process has led tothat don’'t have enough information and are

many prdlems and many questions arose wondering which way to take.

concerning what type of dance learning is

The potentials of the different distance

the most appropriate option for certain study learning types to offer high-quality education

subject how much time is needed for certain
transition do we have everything needed for
this to happen, dw is that distance education
process goingo be reported as work done by
the teacher as well as work done bgch
student There are many problems on both
sides, the teachers’ and the studemse.
Different parents faced differentypes of
barriers aspersonal, technical, logistical, and
financial, in their endeavors to assist their
children with distance learning during the
pandemi¢ [1]. Another question is if the
distance education actualbould be as good
as the common fade-face education process.

process and to improve even the regular-face
to-face education processare analyzed. This
initial analysis is needed in order the
appropriate high quality distance education
form to be chosen from teachers for certain
education cses. Theright distance learning
education form might be connected with a
long term strategy for present faimeface
education process improvements which
integrates the newly created distance learning
materials and education formis. such a way
the heavywork done for the development o
distance learning materials and work
methodologies won't be lost after the

There are studies showing that the students pandemic end.

who used problesmbased distance la@ng
tutorials exhibited lower levels of proficiency
in key area than students who utilizethe
conventional facgo-faceapproach[2].

From the point of view of students,

METHODOLOGY

The potential of the different distance
learning typess analyzed through comparison
with the requirements for theommon high

advantages of distance learning are time and quality faceto-face education process. h€

place independences, repetitiopportunty of

practical concerns and aspects of the different

virtual classroom sections, but at the same distance education processare investigated

time me students do noprefer distance
learning [3-5]. Other studies report that most

and some solutions of different problems are
presented, based on our experience with them.

students are positive about their online course For greater accuracyand more structured
experiences and found the interaction during approachthe advantages and disadvantages of

the course useful[6, 7]. There are studies

the different distance learning types are

which concluded that teachers and students do analyzed separately.he analysis conclusions
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are drawn in contragb requirements for high

quality education process and our vision about materials

the correct education process methodology.

to-face education procesand the studying
could be comparatively easy
transformed and applied for this type of

The main aspects of distance learning that learning. Itrequires regular appointments as

could add value and improve the quality of the
regularpresent faceo-face education process
are underlined.

DISTANCE LEARNING TYPES

The main types of distance learning are
synchronous, asynchronous and hybrid. In
order all of them to be successful a special
training systemshould be created based on the
principle of completeness ofraining, the
principle of nondelayed feedback, the
principle of closed control of the educational
process, the principle of directed information
flow and the principle of diagnostics of goal
formation [9]. The problem is that at all
components of the traditional educational
process remain effective when transferred to
the online environment [10]. From another
point of view, not all courses offered by the
university are suitable for distance learning
courses, and noall students are adept at
distance learning[11]. The teachers need to
recognize and account for different types of
learners ancédapt their curricula and learning
environment tadhem and at the same time they
should guidethe learning process towards

goals that emphasize the successful acquisition

of skills and knowledgg12].

well as good scheduling of the deadlines for
the different tasks.Usually a more powerful
computer, multimedia equipment and good
internet are required.

% $VI\QFKURQRXV 'LVWDQFH

Asynchronous means that the education
process is not done at the same time with all
students and everyone works when it is
convenient for him. This type of education
process does not require regular appointments,
but it requires good scheduling of tasksdan
pre-designed learning materials which may
include explanatory video filesand freely
available softwareif needed for the students
work. It requires a strict set of deadlines
however, it allows learners to learn at their
own pace.lt may require initialand final
synchronous meetings with all students. It may
require a more powerful computer if videos
need to be recorded awdrected,cloud-basel
platform for its wide dissemination as well as
multimedia and good internet

& +\EULG 'LVWDQFH /HDUQLC

The hybrid distance learning is a
combination of the synchronous and
asynchronous onesso it has all their
requirements.

$ 6\QFKURQRXV 'LVWDQFH /HDUQLQJ

Synchronous means that the education

process happens at the same time for all

students in certain group. It could be done in
different waysbut the most appropriate ones
seem to be through virtual classrooms or

SYNCHRONOUSDISTANCE

LEARNING

$ SCGYDQRMDOHKURQRXV GLVY
OHDUQLQJ

The main advantage of this type of

teleconferencing. The synchronous distance distancelearning is that the direct contact

learning done with the help of certain
teleconference systenseems to have become
the most popular one nowadags at least in
Bulgaria. This is probablydue to its eadsess,
versatility and comparatively fast
implementation, which was required by the
sudden Covidt9 emergence situatioOther
reasos for its wide applications atbat there
are already developegrofessionalsoftware
cloudbased instruments that offer
immediately most of the needed
functionalities It is close to the common face

betweernteaches andstudentsarenot lost. The
education process, although being conducted
online, is still faceo-face. The teacher talks
directly to students and can help them and
direct them in real time-e could lead courses
in an interactive manner by involvirgjudents

in the lectures which is important for their
development because the ones working are the
oneswholearn.A teamwork atmosphere could
be created which islso important for all
students’ developnmt. All  developed
education materials could be easily digitized
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and presented. Students may not need totheirownpowerful servesand even may need

possess special
probably powerful expensive computers in

expensive software and more than one. All of them must be connected

to a strong internet connectiansOur

order to complete their tasks, because in such aexperience is that different widely available

case the teacher could make them work in
team and he could apply and present their
solutionsthroughthe software available on his
computey by screen sharing An online
reachable powerful server could be setup
which allows student through its resources to
use expensive and owverelming software
with less powerful computersn such a case
they will work on their own which is the best
case scenario. The teacheould also do
practical setupsvith the available equipment
in front of studenteyes, based on their team
work, so they could test thesolutionsin real
time and in such way to learn their lessons on
the principle of trial and errorin case of
problems he could see what is not well known
and to clarify it for students througtirect
example. He could also take notes who of the
students is working by himself more diligently
and succeeds on his own with the given tasks.

cloud-based software solutions get
comparatively easy overwhelmed, which could
make the education process a nightmare.

This eaucation process is prone to
failures due to technical problems on either
side, the students or teacher one. This inherent
weakness raises certain questions.

What happens if because of a technical
problems the teacher cannot conduct classes
with student®8 Many schools, at least in
Bulgaria, can't afford to buy powerful and
expensive computer equipment, while some of
them don't even have access to a strong
internet connection. The lack of opportunities
makes the learning process susceptible to
breakdownslf such failures are many during
the semester who is to blame for the poor
education process and how students could be
expected to pass the exams?

What happens if students constantly

In such a way the teacher could better evaluatereport that they cannot afford powerful

the students work at the end of the semester.
From the students perspectigeme of
them need regular appointments in order to be
stimulated to study evenly throughout the
semesterto work diligently and on their own
on the different tasks they must complete.

computer equipment and don’t leaaccess to
good internet connection? In such a case, do
they really have a problem or are they just
looking for the easy way around the
commitments they have in the education
process?Luckily, we haven’'t noticed many

Some of them need support and someone tosuch problems, but there are such sasdow

confirm that they @ on the right track in order
theyto feel confidentn what they are doing.

are those studemgoing to pass the semester
and vho is to blame for these situations in

Students are acquainted and attached to thesuch a case?

faceto-face education process and like many
others they do not like much and don’t expect
to accept immediately the change.

% 'LVDGYIRYWDRIKHWR QR XV
GLVWDQFH OHDUQLQJ

The main disadvantag®f this learning
process ighat often it requires comparatively

powerful computer equipment, good internet .

connection and probably proprietary powerful
servers. Often computer screen sharing is
needed for the education process, but it
overwhelms weaker computergats up the
interret connection resourcesd overcharges
the caonmon widely available servers.

Usually, the different online presentation
systems allow screen sharing but for this to

work propery the schod may need to setup

What happens if students are usually
attending classesbut from time to time
because of technical problepas they report,
they are missing from certain class? Should
the teacher in this case make a second class
just for them, because they miss? How are
those studestgoing to pass the semester and
who is to blame for these situations in such a
ase?

The faceto-face education process
through an online conference system is a
slower process compared to the standard
present learning process. Switching the screen
view mode and displaying different learning
materials takes timand the specified study
hours are v likely to be insufficient for full
transmission of the study materiallhis
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problem can force the teacher to teach faster,

which will further worsen the learning process.

ASYNCHRONOUSDISTANCE
LEARNING

guestions to be minimized the teacher must
arrange ery well the whole education process
and the creation of explanatory video files help
alotin this regard. The video lectures and

other explanatory video files could add value

$ $GYDQRIDDWWFKURQRX {p all types of education processes. Video

GLVWOKRFHQLQJ
This type of distance learning process
doesn’'t require appointments on a regular

lectures create order and are good transition
option between different generations of
teachers. They save the knowledge and allow

basis. All studying materials should be passed future improvements in the education process

on to the students at the beginning of the
semester, which we believe is the better
option, but they may be presented certain
time intervals tooln this case everyone works
in his convenient time, but they must report
their activities over certain periods of time,
because the evenly distributed work during the
semester is very important for students’
development. The@roblem is that the human
brain has limitations concerning how much
information it could acquire for certain period
of time and when they work on a regular basis
during the semesters they have time to
understand the studying material and to
acquire certai level of experience.

This education process is not prone to
failures because there aren'’t initially scheduled
appointments  for  education  materials

over time, concerning its correct, full and
understandable presentation to students. They
could always be used in uncommon and
emergency situations. They are always
available to answer questions and allow
teachers to do their scientific work, instead of
answering the same questions many times.
One of the main problems of the regular
present facde-face education process is that
the lectures and other verbal explanations
come and go no matter if the students have or
have not understood the whole material. Often
students don’t have enough time to realize all
aspects of the study materibkecause their
minds have limitations concerning the quantity
of information they can acquire for certain
period of time. Different people have different
levels of limitations, so the education process

presentations that are mandatory for students should move forward with the speed of the

to attend. Weekly distance consultation
meetings might bedipful but they are usually

slowest minds in the groug:his problem is
readily solved with the video lectures because

for those students who need to ask somethingwith them everyone moves with his own pace.

in real time, something that requires a longer
and complicated answemrom the teacher.
Students can always ask questions {oyadl or

a faceto-face distance virtual meeting could
be arranged in a convenient time, if needed.

In this case, the students don’t need very
powerful computer equipment and strong
internet connection. No one could be missing
from classes because there aranandatory
meetings. Students learn to independently
allocate their time between different tasks
which is important for their growth as
individuals.

The teachers may spend less time in
direct faceto-face work with students, but
they may need a lot oimie to check the work

The unknown usuallyshows up during the
exercises and then studented to hear again
all related lectures in order to clear sgme of
the misundestandingsand in order to upgrade
their own skills They may need to listen to the
same lecture a couple of times in different time
periods in order to acquire all agpe of the
presented knowledge. Students have textbooks
but not every aspect becomesatleenough
from the textbook. The learning by example is
the easiest and more effective way for them to
acquire new knowledge

From the teacherpoint of view if they
arrange the education process well with the
help of video materiaJghey might have more
time for other scientific work or additional

of students and to give corrective guidance and education process development. When the

recommendations. A lot of time is also needed
for written answers of the many questions
students ask on a daily basis. order those

teachers present lectures in front of an
audience, they often make verbal mistakes,
they miss to explain certain aspects of the
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presentedknowledge clearly andhey een
forget to say something importamt say it in a
completely wrong wayswhich is normal
because they are not machindhey make
mistakes and if they realize them on tjrttesy
will correct themselves, but if not, then some
aspects of the knowledge Wwiemain unclear
for some students. Everyone is prone to
mistakes and they are part of a live broadcast.
When teachers record a video lecture,
after that they listen to their creation and they
see all of its shortcoming$hen theyimprove

solutions fom their better classmates. They
don't understand that this is not good for
anyone. Besides thathere are online sites
where other current or past studergost
similar materials so they have some type of
close to their task solutioavailable online.
Many students use those readily available
solutions because theyelike the electrons —
they move along the path of least resistaifce.
there is such a path, many of them takand
this undermines the education proceshis
disadvantage is actually valid for all distance

their work and record the same lecture again learning typeslit could be overcome through
and again until it is close to perfect because direct communication with alktudents and

they are as critical of themselves as they are of evaluation based on their own

students.The teachers know that this lecture
will be listen by many and they will all see its
shortcomings if they don’t clear them well
enough, so they will give their best in this

level of

understanding of the studynateral and
presented solutions
The teacher still nesda comparatively

powerful computer anda good multimedia

regard and this improves the whole education equipment.

process and adds value to it.
The useful applications of video files are
practically unlimited. When the students solve

certain given task the teacher could apply their Fortunately

Some type of distance learning
presentation system for the large memory
consuming study materials is needed.
there are tik many freely

solution on available research model and he available software products and resources on

could record the final result and send it to

students as prove that they have succeeded

with the task or ageferencepointing what
they need to improve.

All study materials the teachers develop for
this type of education could be supplemental
and could add valum® the regular present and
synchronous distance education peseEs.

%

GLVWDQFH OHDUQLQJ

The asynchronous distance learning is
not faceto-face learning processand the
teacherstonnection with students is somehow
weaker, although this doesn’t seémbe a big
problem.The bigger problem is that teacker
don’t have a direct view of the students' work
and they cannot correctly evaluate it. The
problem is that usually thegannot afford to
preparedifferent tasks for all of the students
Endless number of tasks is equalindinite
time for their preparation and a lot more time
for the students’ work checking afterwards.

Nowadays technology allows the existence of
distance learning but at the same time the same
technology undermines it. Students have very

good connectionsbetween each other and
often the lazier and weaker ones take the

the markets that could handle this issue.

The development process of high quality
distance learning materialsk&s a lot of time
and effort [13, 14] A study reports that the
provision of highquality education in higher
education institutions can be undermined by
the poor or haphazard use of support
technologies like podcasts for teaching and
learning [15]. Technology is neutral until it

'LVDGYIRQWINIQWFKUR Q RaeMers content and loses its effectiveness if it

is not applied in aplanned and systematic
manney [16]. Careful reflection andesearch
are needed to find the best ways to leverage
emerging support technologies likodcasts
so that they can boost teaching and learning
productivity, foster better communitiesf
practice and support continuous learnifid].

HYBRID DISTANCE LEARNING

$ $GYDQRVIDKHEW LG GLVWDQF|
OHDUQLQJ

The hybrid distance learning is a
combination of the synchronous and
asynchronous onesand has all of their

advantagesand disadvantagesNot every
subject is entirely good for one or another type
of distance learning process. Some of the

a7
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lectures and exercises might be better for
synchronous while others for asynchronous
teaching. Although the synchronous type
might be the better option, additional

present faceto-face work of students on
practical realife caseswith real models and
machiness the besteaching method because
who works he learns. The students need

asynchronous video and other study materials practical lectures ahpracticesn anambiaice

might be helpful too, at least in case of failure
of the synchronous educatiosystem or
missing from class student®ur experience
points out that the hybrid version is
appropriatefor most of the subjectst is the
most versatile and effective one.

%
OHDUQLQJ
The hybrid distance learniriggs most of

the disadvantages of the other ones. Its biggest

as close as possible to real lifether studies
report that they have achieved equal results
comparing distance learning to traditional
classroomteaching7, 1Q 14, 2023].

During this pandemic we have applied
thehybrid distance learng method for studies
in the fields of automation and electronics. For

'LVDGYIRQIWDBHNVG GLVWHe Qitdhation field the studying process was

closer to the synchronous one, while for the
electronics field a lot closer to the
asynchronous one. The time was limited and

disadvantage is that often teachers need to,q deveopment of the asynchronous study

duplicate their work. They have to prepare
materials for the synchronous and

materials difficult, but while others had a lot of
initial problems, we succeeded to avoid them.

asynchronous distance Iearnlngs which is a At the end of the semester students stated that

very time consuming work especially if they
have to lead real time courses in parallel. Most
likely, at least during the first or®o years,
they won't be able to do good work in both
fields because they will be overwhelmed.

CONCLUSION

The different distance learning education
processes have their important role in time of
emergency, but they could also add value to
the regular present education proess©Our
experience points out that the present face

the education process was well arranged and
the asynchronous study materiad very
undestandable and useful.
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KBFME:PBHG?G F?LH> A: IH>H;JY<:G? ?N?DLB<GHKLL
>:E?DHIJH<H>BL? HL ?E?DLJBQ?KDBL? FJ?@B

<Zkbe B\Zgh\
Mgb\ _jkbl | Aljink~g AezlZjh\3 — ;mj]zk

$ VLPXODWLRQ PHWKRG IRU LPSURYLQJ WKH HIILFLHQF\ RI

Vasil lvanov
8QLYHUVLW\ 3URI "U%XWHQOWVODWDURY -

$ E V W ERdEWnetworks are the main unit in the transmission and distribution of electrical ene

gy along transmission lines. The effioognof their operation is related to low energy losses and
high quality of the supplied current and voltage during their operation.

Modern modelling, monitoring and recording methods are used to control and manage network pa-
rameters. The purpose of modelling is the selection of the most effective option for reducing losses
and optimizing the operation of the specific network..

.H\Z R U @Wer system, efficiency, quality control

<T<?>?GB? gby ih "Ze_dhijh\h”~bl_ k fingbfZeg
DZqg_kI\_gbl_ ihdzZzazl_eéb g4b_e _dlj
g_kdbffj "bkz k\tjazgb k ih~"tj"Zg KbgojhggZIlZ jZ[hlZ gZ be_dljbc
nZdljz gz fhsghkllZz [ebatd ~“h | "kdkpzfb \dewg\Xb”r"2 _dljbqg_kdb
Dhfixltjgblkbkl_fbkb_ \dexq\Zh \ blh\Zjb ijk h[ez"Z\Zs ZdIb\_g-b Zdlb)\
f j\Zg_Ih b fhgblhjbghZzjZzueyyhzl bg"mdlb\_gozZjzdl_j
Z\IhfZlbggh \dexq\Zg_Ih beb badexghzZgbklh ZdIb\_g oZjzdl_j gZ

Ih g@kljhckI\ZIZ aZ dhfi_gkZpbywmZZjhpd e dljbq_Kddgnmiidz
IblgZ fhsghkl ihkeZ[lgZIh\Zj gb~Ze \g\ nZaZ k gZij_ " _AD |t dlj
mqZkltplijgzI1Z Zdib\gzlZ fhsghklkdZlZ fj_“Z Ih\Z _ _n_dlb\gbyl \

_\Vih\_g_ b dhfi_gkZpbylZ E kaZbhlhbhyVWafZpbgad Zdlb\gZ _g_jlby
Z\Ihfzlbggh 1Ijb gzZlh\Zj_gbl_ fj_"bbpgbdZegZ b FRV3 dehgb dtf _"b
g_"hklb]ljy[\z ~Z [t~_ ~h[zZ\_gZ _g_|jllbyZdlb\dg~ mdlb\_g oZjzdl_j g
gj_a “bklzgpbhggh \dexq\gg_ dBg#dmffizlhjbl _\ _e _dljbg_kdzlz fj

kbjZsh mkljhckl\h \dexqg\Zle _dljhfhlhjb [jZgknhjfZIh]j
b bg"mdpbhggb i_sb < lhadb kemqg
BAEH@?GB? jbg_kdbyl Ihd balgdig\Z b dZ

t]te3 NzdlhgtZ fhsghkl \ehrz\z
<ta”™_ckl\b_ gZ j_Zdlb\gzlz dhslh \h~ b “h aZ]m[b gZ _¢_j]by b
ghkl \tjom nzdlhjz gz frRW&I jby \ IjbnZagbl_ebgbb
ijb ij_~zZ\Zg_|h gZ _g_jlby gZ ~te]lbHkKgeh\lgZZp_e azZ ih""tj bg_ gZ

klhygby ~Ze_dhijh\h”b khdZ klhcghkkdghjz gz fhsghkl _
Itj\bggZlZ_g_jlby AgbqggZ dhgkmfzlhjbl_ k ij_h[eZ"ZbZs dZi:
k\_ dbggZ IhiebggZ obfbhgmpZz b Yjg oZjZdl_|j ] _ g _jbjZsb be_dljb

ljZebl_ kji_hjZzam\z \ _e dljbqgikéezZlZ | bab k ij_h[eZ”"Z\Zs bg"mdlk
gj_&bgojhglgly _jZlhjbhe agZIlzZ Zazjzdl_Jj g _jbjZsb _e _dljhfZ]gblgb
Ib\gZ fhsghkl k_ ihemqgz\Z hl f_owegghbdigbhlkt\f_klgzZlZ kb jZ4hkZ
azZ\tjlzggZ jhlhjz _zZdIb\gzlZ fh [ZeZgkbjEIgme _\Z j_Zdlb\gZ fhsghl
ghkl k_ 1 g _jbzdgblgbyl ihlhd \t\

\ta[m~*bdgZIlZ gzZfhldZz gZ bg"mdlhjgbgb azZz \ehrzZ\Zg_gZ nzdlt
Ke_™\Zsbyl _1Zi hl ij_h[jZzam\ZggZhfhsghkl FRV3

\brz\Zg_ gZ gZij_"_gb_Ilh dj_a ljZgkmé&_fbl_ dhgkmfzZlhjb gz j_2zd
fZlhjbl_ azZ ij_gzZkyg_ gZ Vyhe fbgjZJdbkgdbxqg\ZIljA[hlgbl_ kb ]jZnbpb
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fZkh\Bhkbgojhggb ~\b]Zl_eb ZljZzgknh;jf Kbgojhggbl_ dhfi_gk&hijb

lhjb \aZ4tqgb Z]j_bzZMry GZ ijZaktgdjggb fZrbgb jZ[hl_sb \ "\Z j_"k

oh™ Zkjhgagbl_ fZrbgb dhgkmitkgih ] _g_jbjzdhgadmflbjjzzdlb\gz

fZedlZdlb\gzZz fhsghkl dZlh ihenmyg4)\Zy qgj_a j_]mebjZg_ ]he_fbg

hdheh ~h hl j_Zdlb\gzlz fhiagmkbl_dgdy\ bg mdlhjz b klZ[be

kthi\_IkI\ZszZ gZ fZzdkbfzZzegh gzZldbpgmzglhjz gz fhsghkl FRV3

ljZ\beghiph_djEg_ b _dkiehzlZpbylX Dhfi_gkbjzZshlzZdlhjb_a

gZ jZ[hlgbl_ fZrbgb \ kt\j_f jggibl\Zl hl \ta[m~bl_egZ gZfhldZz

ij_"Nijbylby _ ij_"ihklz\dZ azZ ih™tjoyfZpggblhijh\h~ k \ta*mrgZ f_""by

gZFRV3 dhylh ~zZ\zZ \tafh 'ghkl aZ]lhdmebjZg
FZkh\h baihea\zZgbl_ \ §blZ flbgyHdz bg mgHbh ktijhib\ellgb

\h~klIVhlh kt\j_f_ggb mkljhckI\Z IhhBbdZqgbg k_ dhfi_gkbjz 4_Zdlb\

gZ bfimekgbl_ ij_h[jZzam\ZI|l_eb iZmbljb\igZ21Zz _gryldpijh\h*b

lhdkg _kbghvkhegZ nhjfz dh jlh k_ k\t LjZgkihablpbyZ dZ[_egbl_

a\Z ktk azimprb ihy\zZIXblgrd ebgbtzlh f_IhZafygz f_kIZIZ ¢

oZjfhgbpbhyl ghgkmfzZlhjblh jZ[abl_ ij_a jZ\gb bgl At ety 2hZ

| _sb k gbktd FRV3 gzZjzkl\Zz dZ4b_bmdjhkmBE1.

\dexqg\Zl Ihdhbaijz\bl[le[blg,b

ZiZjZIbl_ gZ jZaebgogdhb aZsblb

ij_dtk\Zzgb_e_dljhfzZz]lgblghzagz”\b"

b \kbgdb mkljhcklI\Z baihealZsb _e_dljhghb

dhfihg_glb dh_lh _ ijbgbgZ aZ \ehr_gb

dZq_kI\_gb ihdZaZl_eb gz fj_"ZIAb] 1. Ko_fZ gz IljbnZagZ ljZgkiha

f_ " "m _e_dljhijhk\h”~bl_

AZjy™_ g dzizpbl_I dzZlh ozjzdl

j_g izZjzf_Itj gz _e_dljhijh\h”bl_ Kts_kI\m\ZszZlZ g_kbf_kiby \ jZ
ljb \ta”mrgble_dljhijh\l2 |hygbZdz \kydzZ hi”*_elglz "dEndh
gZij_"_gby  NS-bbkihdb\a_fZ jh\h~Z ijhfbgymdib\ghlh ktijhlb\e

ih~ \gbfZgjk}ZlZprb\gZIZ IJh\h"b@bKL bdzZiZpblb\gZlZz |jh\Bd‘tbfth
BC =he_fbgZlzZ E aghbb@edhlh \h b ktshg'tkbfbly f “~m nzZah\bl
9Zij_"_gb_ jZaij_"_e_gb_IBE gZIfidh_nb gZij. lhgliwab gZqbg k_ gZ
ab gz dzZ[_egbl_ ebgbb b "te'bgaliZ\&f ghjfzegzZlz jZ[hlZ gZ IjbnZ
dhgkmfzZlhjbg_ _wWwEkZebabjZgb gZ g_
F_Ih~b az dhfi_gkZpby gZfjljBdlz_ g _h[oh~bfh bjjhhh~ g Z
Ib\gZ1Z _g_jlby ih ~Ze_dhijh\h~"pzafk\gy!| f_klzijz e&kjZ\gb bgl_j\Zeb
hl "te'bgZlZZgeZ dhiHhZ.h\Z \h~b
KIZIbggbl_ dhg”?jbgadhh ~h iRh[jZ _n_dlb\ghkl gZ jZ[hlZIZ
N"_gaZlhjgb [Zlk¥blgZ¢ZaijhkljZ I|jbnzagbl_ kbkl _fb
g_gbl_ mkljhcki\Z az dhfi_gkZpby adk§h\yz1z p_e gZ klzZlbylz _ »

gh gzij_"_gb_ \ _g_jlh_fdbl_ iphfbk®&fmezZpbhd~g afZlih~ h[jy\Zg_
gb ij_nijbylth®] Hkgh\gZlZ aZ”"Zqa gdb\ghkllZ gZ ~Ze_dhijh\h~bl_ ¥
klZlbgqgbl_ dhg”~_gazlhjb _ ~Zljagdj kd&Zl_ fj b qj_a

ijb g_h[oh~bfhkl _e_dljbq_kdzZIZ fj_"Ztakz\Zg" eb g& HHijm\
dZiZpblb\gZ fhsghkdhtizigkbjzZl rp k ~te bgb tb Kk b o e2b |
j_ZdIib\gg "mdlbig&ghkiLhab_f g Ih hfijh]jZzfgZ kj_~Z gZ Simulink.
lh” gz j_r_lkgb_y\ydZIthij_"_eys - aZ~"Z\Zg_ gZ gydhedh ghfb

nZdlhj RdbfbazZpby gZ _n_dlb\glzkjlZ gbyklZg”~Zjlgb ~tgZ @b

g_ kzfh \ jZzaebqgbl_ a\_gZ gz gggJH_Jlrb\Mlbzt fh~r_ebjzl _n_dAlb hl &
b _e_dljhh[hjm”\Zg_Ih gh b gi@n[lzkglz\gly jlby b gZgbghlZ az dh
|_ogheh]bqggb ijhp_kb bbaehea\gs

jba_kdZ _g_jlby
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- fh~_ebjZig bf gz dtkhbkt_~»
g_gb_ dhclh k_ mijz\ey\Z hl j_e_cgbl_
aZsblb dtf "Ze_dhijh\h”bl_

- kjZz\gy\ZgamelZlbl_ hlzkbfme
pbylgZ a "h[Z\yg_ b k \dy&xd\Wzg _
|_gkbjZsb _e_f_glb :gZebabjZgp19Z j amelzlb hl baf_j\Zgby k h
amelZlbl_b ktklZ\yg_ gZ ba\h”"b d’h?%%e?(cgh"z b baoh”"Z gZ ~Ze _dh
gby B

_ ljb hlg_I_gbl_ gZ nb] kbgml
F?LH>BD: 9Z gZij " _gbylZ k_ gZ[ex"Z\Z g_at

A . _ gh azZdtkg _gb_ gZ baoh”~gZlZ \teg
Fhn_ebjzg_ gz _e_dljh_g_dibGOd pjgabkib\gby o0zjzdlhj gZ ij
kbkl_fz ~te bgZ gZ "Ze_dhijh AgadZ
df .
. . . KbfmeZpbyZeZ dhijh\h”e k "t
ljbgpbi¢yZ ko _fZ 9z _e_dljh\_bgg__z df gzij ' _gb KV
lbcgZ kbkl_fz 2?K k\tja\ZsZ ]—g—JZI‘lI'Hgthbhﬁz_egZ_lz [ehd ko fz
dhgkmfzihjrze _dhijh\h® _ B, np)  “fh~ balgizighd gz ijhf_geb\
dZazZgZ gz nbh" _WjZgZ qj_h ijhgzij * "gaz kv, bfblbjZs kbgojhg_g
jZfgby ijh~mdl Simulink [3, 4, 5]. ] g _jZIhj hl _e dljbq_kdz p _gljze

1 g _jzZlhjAdexq_ g ih\brzkEsh\
libnzalj@gknhjfzlhj /10kV qb

lh baoh” _ ijéthHi*"fhZ ebjdhb
"te bgZz df Fh~_etgbyzZ\ &b
eh\ ljbnzZa_g ljZgknhjfZlhj N9 )

k\tjaZzg\lkjbqgZlZ kb gzfhldz dtf
f ljbq_g dhfie dk fgltihgkm

Nb] Fg kih- fih" _ebjZsZ

"Ze dhijh\h” k ~te bdZKKElGKmM
] Z g ZSimulink
Nb] Fh” _ebjZg_gZ _e_dljbq_kd.

?e_f_glbl_ fh"_ebjZsbbizjZfa¥j k¥~Ze dhijh\h” k ~tefbgZ
|_ gZ "Ze_dhiJhhib} kZ aZjy*gbl_[ ahdi _gkZpby aZ aZ]m[b gZ fhsg
K K RL dhclh hljZay\Z aZ]lm[bl_ \
ijh\h*"gbdZt& bgZzZ df dZln Zdlb 2?1Zib hl gZkljhcdbl_ gZ [ehdh

ghbg”"mdlb\_g _e_f_gl | _hl nb] \ijh]jZzfgZ kj_"~Z 6LPXO
Kbgmkhb”~Ze g IljbnZa_g balhc
9Zij_ _gb_

Nb] Fg kfilh-fZ gz baf_j\ZIl_eqgzZlZz
kbkl_fZ hl ijb[hjb \ Simulink ND] Fg flizZkgz [ehd ljbnZa g ]_

ehdh\_RMS hl nb] i ,\lg_jZIhjf_kgx aZ aZ™"Z\Zg_ 9gZ iZjzZf_|Ij
"bkie_bl_ baf_jpzh[pZzam\Zl \ _n_d : . .
Ib\gb kihcghkibihdZ b gZij_"_gh_| h*brZggZ ljbnZa_g baf_jbl_e

jht_geb\h gZij; gb_
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Nb]  =jznbdb hl gZij_"_gb_lh az
dhijh\h~"Z k "te'bgZ hdf_pka d

Nb] khyz ~Ze_dhijh\hr 2oz dPHF"Ykgh _ihdZazgz m\_edq_gz *

Zehlh\ ijhalik aZk'z” gb izjzf_”gz kzZfh gZ iheh bl_egbl_ ihemi_jb

4 Fh2bi Z libnZa kbeh\ 1iZ gZebabjZcdb j_amelZ]bl_ hl
AhifZInG bl hgb 2678 \hA 12¥b1 9z kbfmempbyiz k_ higblz
g_ aZ gZij_ _gbzygzahlh b djZy g=
NZe _dhijh\\h~rgzdtkb jZaklhygby -
df gyfZz g_h[oh”~bfhkl hl dhfi_gk

sb mkljhckl\Zz

KbfmeZpbyZeZ dhijh\h”e k ~t
"bgZz df aZzgZij_"_gb_kV [_a
dhfi_gkZpby gZ nzdlhjzZz gZ fhsgl
(FRV3

Nb] bZeh]h\ ijhahj_p k izjzf_Ijb az
ljbnZa_g kbeh\ IjZgknhjfZlhj Nb] 11. KbfmeZpby gZ ~Ze _dhijh\¢t
"te'bgZz df hfa dkZpby
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Nb] 1 =jZnbdZ gZ gZij_ _gbylZz
b baoh”"2zgBhdh\h™ k "te bgZz d

baf _j _gh hl hkpbehkdhiZ gZ n
Fh” _ebjzg |h gZ ljbnZaglZzgd ¥ [k e
"te 'bgZ "h df _ hhgdZZ anzj
dzZzlh hlq_I|_gZlz JjgantbdZ _ 1jb
"te'bgZ gZ ij_ghkgzlz fj_"Z hl
\_gk_ baf_j\Z jZeagdg °
ngZehIh b djZy gZ’\IZlenEhgjby
\h”az
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_gbylZ Nb]J 14. —jandZ gZ ngjg_Z ey 1 Z

dhljh\h" k "te'bgZz df [gZa dhf
< ykgh _ ihdZazZgZ m\_ebq_g
_egbl_ihemi_]

hl
HigblZ k

b azlm[Zz ng fhsghkl

M\_ebqzZ\Zg_ "te BF212dQZ kbt Ijby f_"~m |hdZ b gZij___gb_lh
jih\h~g_~ba\bd¥2Z gZ gZij_"_gbn Wehrzwzdlhjz gz fhsghkl FRV
djZy gZ ebgbylZ b \ehrz\Zg _ dZm&kA\QImQ%A aZ g_h[oiipkihkl hl
_9_jlny y\Zg_kdjhckI\hlh azZ dhfi_gkZpl

JZaeld¥ klhcghkllZ gakbg@Z

NZI1Z gZjgZigb _|h
ij_"“baWwd aZlm[b gZ fhsghkl hl
f _Ijby gZ ljbl_

nZab hl ~Ze dhuhabzz df aZgZij_

A

ih~"h[jy\Zg_.gZ FRV3

\ djZy b gZqgZehlh

g_ klbbfmeZpbY‘ZQEZ dhijh\h% k ~t
_gb_kV k dfh
gkZpby gz nZdIhjZ gZ FRY@Bh kI

KbfmeZpbyZeZ dhijh\h”e k "t_

"bgZz df aZgZzZij_
dhfi_gkZpby gZ nzdlhjz gz
(FRV3

J amelZlbl_hl fh* _eb\ZZg_
e_dhijh\h™ k ~"te ' bgkxzZ hdfy_I|_gb
gZ "bzljzfzlZ hl nb] :gZeba
fmeZpbylzZz "hdzaf\Z Eg fb hhde
g_gby 9gZ gZzZij_"196_jbjZ la_
ebrg4_zZdlb\gzZz g _dJbykehrz\z
_n_dlb\ghkllz

_gb_kV [_a
fh

b

sghkl

Ilh gZ

"bgz dédhf_gkZpby gZ nzZdlhjz g
fhsghkl FRV3

Nb] =jZnbqgh ij_"klZ\_gb iheh"

gbl_ihemi_jblgZhjhl _gbylZ gz »

e dhijh\h" k "te bgzdhfdfgk
y gZ nZdlhjZ gZ FR3gh k|

pb
Nb] 13. KbfmeZpby gZ "Ze_dhijh\h” k>6fZ]jZfZ|Z gz Zfieblm~bl_

‘bgz df [_

ia ghZpby i

" _gbylznh]l ihemq_dgafk_gk
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Ba\_klby gZ KtxaZ gZ mq_gbl_—- Jmk_ 7 K_jby L_ogbq_kdb gZm

pby gZ j_Zdlb\gZ _g dhgy_ gjasa BA<H>B
lhjgzZ [Z|_jhdzZa\zZz klZ[begd b kbf_«AZ ~Ze dhijh\h*b k “"te bgZ
jbggbhemi_jbh~b \ kjzZz\g_glZ_ k _gkiel _gbkV j_Zdlb\gzZlZ _g_j]by
Ibl_ hl ]jZnbdZlZ gZ nb] k_ [ZeZgkbjz ih _kl_kI\_g [tl b g_
KbfmezZpby gZ dtkh kt_"bo~gbh dhfi_gkbiZZg_Zdlb\gzZz _g_j
d k \~Ze_dhijh\h*bl_ aZz kV]by
Fh~r _ebjzZg_ImMZeZ dhijhAh™b e Dhfi_gkZZbyh f_IhdBIZ aZz
\dexq\Z b dtkbl_ kt_"bdghyby_dZhHzZ\yg_ gZ dhg”_gaZlhjgmihzl_jby
lhhl lyo k_ ~te Zlgd ddrhdhdpZc \h beb bg”b\b"mZegh dtf dhgkmfz:
ngmr gby gZ baheZpbhggbl_ KkZgkbhhZgbhh gz fh”r_ezZ ke_" k\tja
f ""mjh\h*"gbpbEdZ b k [ebadb gZadhfi_gkbjzZzszI|IzZz [ZI| _jbygthajzZ\gy
f_ gb h[.dHpbdgh\_gh Ih\Z kZ exé&ZlZslzZ gZij_" _gb_Ih \ gZqZehlh b
k_ dehgb e_lysb ilbpb ez gbzZe[jdAamh¥kh”*Ze bgZ hl. DdA§_Kk
gby azftjky\Zgby gZ baheZlhjbl\hlh g% 9 _k_gzZlzZ _g”h|bdHigk
<b”bfbyl n_dl hl dtkhlh kt_~bglhgbl k ih~h[jy\Z ghjfZebabjZz
fhsgZz e_dIqu_de A"t]1Z dZlh )heh\fbgpdhz gz j_Zdlb\gZ _g_jlby o

kemqu I kzfz hlkljzgy\zZ ijbgbagz]l@d[alZ gZ Zdlb\gZ fhsghkl d
dtkhlh kt_~bg_gb_[1,2] m\_ebqd¥dzpbl _1Z gZ fhsghkl gz *.
<k_db _e_dljhijh\h”r _ ij_ridaijd\Ww"r"Z b k_ dhfi_gkbjzZl ~"bgZfk

dtkh kt_"bg_gb_ k j_e_dgkhdy¥sbhe _[Zgby gZ fhsghkllZz

]h badexq\Z hl fj_"ZlZ fblgh\_gh bf ®@hklZltdlgalh_Ih" aZ dh
Al fm klj&Zdbxq\Zg_|h _ z\lhfhgkZpby _ \tgaglhdVBgydhlkh gZ
Ibggke_@&Zklb hl k_drd9”~Zhzhij_ fZjgh ij_dhfi_gkbjzg_ gZLW\Z ZIZ
N ey ij_oh”gtkith kt_~"bg_gb_ dZlgZzek]z \t\_"*"Zg\lhfgZbqg_pnite

i_rghKt\j_ f ggbl_j e cgblazZzsbhhglz j Zdlb\gZlZ _g j]lby kth[jZa
gblzl IThqghlh jZaklhygbh Nz fyklbtZ gZ gZlh\zZj\Zg_ dh]adh ihlj_
dtkhlh kt_~bg_gb_ b izjzf_Ijbl__fhgzfdzedyzgzij_ "~ _gbfjh ' X1Z k_
]Jhe _fbgZ b ijh~"te blgZghtkdZz bm\_ebqgz\Z k gzZg¢hfbdZeghlh Kt
gZij_ _ghohjzdl _jbabjZlkbhiy_ ~ ~z\zIl k_ ij_"ihklz\db azZ \tagbd\Z
N e_g bfi_"Zgk ij_gZij_ _dgbk gZeZ]Z badexq\Zg_

dhg”_gazZlhjgbl_ [Zl_jbb

¥ Iljh_dlbjzg_Ih gj_a fh™_ebjZz
dhfi gkZpby gZ j_Zdlb\gZ jg_j]lby
aZgh ktk ki_pbnbggb bhZqgEe gby
jZg_ 9Z hilbfZzegbyl \Zjbzgl Kt\j_f
| f Ih~b gZ bagbke_gby \ _g_ \de

Nb] Kbfmezpby gz f_"~mnz4d r}{g@t';lgtplh Ioflhb/\rgdlt? az’\ll)(PkﬂT{]hezpby
kKt "bg_gb_\ "Ze dH@igOAhA Sb ] j2g_Ihg_

gZ Ijh]jZfZ|Z 6LPXA@KkQNbf _glbjZz
g_|h k jZaebggb \ZjbZglb gZ dhfi
b d k dh_Ih gZfZey\z nnggkh\bI_
\ZaZz ijZdIbq_de j_4dbBpaZpdn

e _fbl_ dZiblZeh\eh  _gby azZ | _Zel
gZ _e_dljbg_kdbNk fjihb q_ nbjfb
ballhyl k\hbl_ ijh_dlb qj_a kt\j_f_
f_ Ih~ fh™_ebjzg_ ktk khnlirmh_jgb ij
jZfgb ijh~mdlb

ND] =jZnbdZ gZ f_""mnZagh dtkpgto3:- L. MmJ:

"bg_gb_ \ "Ze_dhijh\h* N9 hhadpah hl G ~ eq \Z KI  A2e_dlj

[ehdZ aZ Jj_rdb "h[Z\ke \fEdZfh-" | |phdzgzkl-, ] ,6%1 —
gZ nb] T :
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[2] Ydh\ < Kl_nzZgh\ < ?eqdljhf_dZ@b %RRN %XUJDV
gb khjhcklI\Z b kbkl_fb Jmk_ Bulgaria, ,6 6 1 -

8] ,.YDQRY 9 AORGHGQGHheséd R*» BYRHMHH< Klhygh\ B\ SKi_dlj.
inverter power supply system in ZgZeba b fh”_ebjZg_giZhp kbl _

6LPXOLQN3 23 LERQIODAMHHUILPIONZ agb bg\_jlhjb gZ gkij_"_gb
6FLHQFH DQG (QJLQHHULQJjZ\ey\Zgb ktk kbgmkhb~ZegzZ F
GRL - KibkZgb_ 3Ba\_klby gZ KtxazZ g
; ; gbl-"JImk_ | hf «33.
[4 , YDQRY 9 S6LPXODWLRQ PRGBHOOLQJ DQG
DQDO\VLY RI D VHULHY RVF:EIDWDBYIBLURXIBNZgh23 L Beb
&RQI 6HULHYV ODWHULDOV BWAJMHBRFH DRbG®Zceh\ 3Fh”_etk

(QIJILQHHULQJ ihn jZgqENZIZ gZ kbelkl\phggb ij_h]
/[doi.R U J ; jZam\Zl _eb gZ _e_dljbg_&dZ _g_
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