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Hasanov, V.

1 BnBenenue

B Ta3u cratus nzcneaBaMe UTEPAMOHHN METOIN 32 MAaTPUIHOTO
ypaBHEHHE

€8 X -A"XA-B*'XB=Q,

KbaeTo A, B can X n KOMIUICKCHU MaTPHIIH, () € TOJI0KUTEIHO OIpe-
JeneHa matpuna u ¢ A* e orGensizana cripernara Marpuia Ha A.
VpaBHeH#ue 1) e yacTeH ciy4aii Ha 1Mo-00II0TO YpaBHEHUE

@) X — ATXA; — AjXAy— - — AL XAy = Q,

KoeTo e u3cieaano ot Ran u Reurings [1]. B [1] ca momyuenu mpocra-
THYHH YCIOBHS 32 CHIIECTBYBAaHE HA EIMHCTBEHO pelieHue Ha (2), KoeTo
€ M TOJIOKUTEITHO ompeneneHo. [lpyr yacteH cinydaii Ha ypaBHeHHe (2)
u Ha ypaBHeHue (1) e mobpe mo3HaroTo ypaBHeHHE Ha Stain:

3) X-A*XA=Q,

ITO3HATO OIIe KaTo AUCKPETHO ypaBHEHHUE Ha JIATyHOB.

EnHo oT npuitoxkeHusITa Ha BCSKO €IHO TOPHUTE MAaTPUYHO ypaB-
HEHUE € IIpH Mpujiarae Ha Metoaa Ha HI0TOH 3a periaBaHe Ha HEJTMHEN-
HU MaTpUYHU ypaBHeHHs. Ha Bcsika urepanus npu metona Ha HrotoH 3a
YPaBHEHUETO

X+B X 'Bi+B;X 'By+---+B,X'B, =P

ce Hajara Jja ce pelaBa ypaBHeHHe oT Buja Ha (2) [2, 4]. B ciy4aii Ha
m = 2 cleaBa Aa ce peuaBa ypaBHeHue ot Buza (1) [3],ampum = 1
ypaBHEeHHE Ha Sein [5].

Bcesiko nuHEHHO MaTpUYHO ypaBHEHHE MOXKE Ja CE CBEZE 10 N° X
n? cucTeMa OT JIMHEHHM ypaBHEHHUs Ype3 U3MON3BAHE HA KPOHEKEPOBO
npousBeaeHne. ToBa eKBUBAJIEHTHO MPEACTABSHE € MOJIE3HO 3a OIpee-
JISTHE Ha yCJIOBHSA 3a ChILECTBYBAaHE HAa PELICHHs, HO OT U3YHCIMTENHA

2
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Iterative methods for solving a linear matrix equation

IVIeZIHA TOYKA HE € 3a mpenanounTane. B ciyuait Ha m = 1, T.e. 3a ypas-
HEHUETO Ha Stain ca mpemiokeHN ePeKTUBHN TUPEKTHH METOMH, Upe3
pasznarane Ha marpuiiata A (BikTe [6]) WK MpUIarane Ha UTEPAIMOH-
HU Metoau [7]. [IpubnmxeHnusTa Ha pelIeHNATa Ha INHEHHN MaTPUIHU
ypaBHEHUS Upe3 UTEPAllMOHHU METOAX C€ M3II0JI3BAT 3a MOoAupUKayu
Ha Marona Ha HrotoH, HapeueHu Hetounu meTtoau Ha Hrioton (Inexact
Newton’s methods) [8].

MortuBupaHu 0T u3cienBanusaTa B [3, 7, 8] pasmiexname urepa-
LIMOHHM MeTOoAH 3a pemasane Ha (1). OcBeH ToBa IpoBeXaMe YUCICHN
eKCTIIEpUMEHTH 3a MIIIOCTPUPAHE Ha TEOPETUIHHUTE Pe3yITaTH.

B pamxure Ha tasu crarus C"*"(R"*"™) o3HauaBa MHOXECTBO-
TO Ha M X M KOMIUIEKCHH (peanHu) maTpuiu, C" — MHOXKECTBOTO Ha
n MEPHUTE KOMIUIEKCHH BEKTOpH, a H"™ — MHOXKECTBOTO Ha 1 X 7 €p-
mutoBu Marpuiu. A > 0 (A > 0) o3HayaBa ye A e epMHTOBA MOJIO-
JKUTEITHO ompesenieHa (nonyonpezaenena) martputia. A > B (A > B)
osHayaBa A — B > 0 (A — B > 0). C p(A4), [|A|, |A|lr n A ® B 6Ge-
JIEKHM ChOTBETHO CIIEKTPAIHUS Pajiyc, CrieKTpanHara Hopma (|| Al =

p(A*A)) u Hopmara Ha Dpobennyc (|| Al p = /22 |a;|?) Ha mar-

punia A ¥ KpOHEKEpPOBO MPOU3BEICHHE (A ® B = (aijB)) Ha MaTpu-

uure A u B. 3a marpuia A = (aq,a2...,a,) € C™™"™, xpaeTO 0;,

i =1,2,...,n cacreiboBere Ha A, nepunnpame pyukuus vec(A) =
2

(aT,al ... al)T € C™.

2 IIpeaBapuTe/IHU pe3yaTaTH

B Tasu TouKa IIe mpeACcTaBUM HAKOM TPEIBAPUTETHN PE3YIITATH.
Jlema 1. /9] Hexa A u Q) ca xeadpamuu mampuyu.

(a) Axo p(A) < 1, mo ypasnenue (3) uma eourncmeeno pewenue X ;.
X4+ >0 (X4 >0), kocamo @ > 0 (Q > 0).

(6) Ako cvwecmeyéa P > 0 maxasa, ue P — A*PA > 0 (> 0),
moeasa p(A) <1 (p(A) <1).

-5-



Hasanov, V.

Badeaexka 1. Axo p(A) <1, Q1 < Q2 (Q1 < Q2)u P;,i=1,2, ca
eOUHCMBEeHUme PeueHsl CbOmeemto na ypasienusma P — A*PA =
Qi 1= 1,2, mo om nema 1 umame P, < Py (P} < Py).

3agenexka 2. B cayuail na p(A) < 1 eduncmeenomo pewenue X ; na
ypasHeHue (3) uma ciedHomo npedcmaegste

Xp=Q+ ) (A1) QA
j=1

Ran u Reurings [1] o6o6maBar gema 1 3a ypaBaenue (2). Tyk mie
NPEICTABUM CHOTBETHUTE PE3YIITATH IIPH 1 = 2, T.€., 32 ypaBHeHue (1).

Jlema 2 ([1]). Hexa A, B u Q) ca keadpamuu mampuyu u
L=A"® A*+B" @ B*.
(a) Ako p(L) < 1, mo ypasnenue (1) uma eouncmeeno pewenue X, .
X4+ >0 (X4 >0), kocamo Q > 0 (Q > 0).

(6) Axo cvwecmsysa P > 0 maxasa, uve P — A*PA — B*PB > 0
(>0), mozasa p(L) < 1 (p(L) < 1).

Hexka ¢ (A, B)j, 6enexum nmpousBosieH eaHowieH Ha A u B ot cre-
nen k u M¥ e MHO)ecTBOTO Ha BeMuku TakuBa enHowiend. Harpu-
Mep:

M}LXB = {A7 B}7

Mip ={A* BA, AB, B*};

M3 g ={A% BA% ABA, B?A, A>B, BAB, AB%, B%};

3abenexka 3. Hexa L e om nema 2. B cnyuaii na p(L) < 1 eduncmee-
nomo pewernue X Ha ypaeueHue (1) uma creonomo npedcmassne

X =0+Y Y (A4B)QAB),.

‘7:1 (AvB)jeMilB

-6 -



Iterative methods for solving a linear matrix equation

3 HNrepaumonuu meroau

CesrimacHo siema 2 ypaBHeHue (1) nMa eIMHCTBEHO peleHne, Koe-
TO € MOJIOKUTEITHO ONPeIeTICHO TOraBa i caMo Torasa, koraro p(L) < 1,
kpaero L = AT @ A* + BT @ B*. [lo-nararbk mie Ipearoarame, 4e
p(L) < 1u X4 eeauncrBenoro perrenne Ha (1) u X > 0.

[IspBHA MeTOA, KOITO I1Ie pa3miegaMme e 0a3upaH Ha MPUHLIKIIA Ha

HETIOABUMKHATA TOYKA:
(4) XO > Q7
Xpp1 = Q+ A*XpA + B* X, B, k=0,1,....

ITo uuayKIMsS MOXe aa ce JAoKaxke, ye npu Xo = @ (Bwkre [1,
nema 2.5])

k
Xk =Q+>, Y. (AB)QAB);.

I=1(A,B)jeMyp

OcgeH ToBa B ciiydait Ha X TakoBa, ue Xg — A* XgA — B* Xy B < Q,
penunara { X} onpenenena c (4) uma CBOWCTBOTO

(%) Xo< Xy <o S Xp <o <X

nokaro 3a penunara { X} }, onpenenena c (4) mpu X = X|) Takosa, 4ye
X\ — A* XA — B*X{B > Q, umame

(6) Xo> X1 > >Xp > > X,
T'opuuTe cBoiicTBa cieaBar ot jgema 2 u ciueacteue 2.4 B [1].

Teopema 1. 3a scaxo Xo > Q u k > 0 3a mampuunama peduya { Xy},
onpedenena ¢ memoo (4) umame

[ Xks1 — Xoll < (JAIP + 1BI*)1 X5 — X4 .
Oceen mosa

limsup /|| Xx — X4||p < p(L) < 1.

k—o00
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Loxkazamencmeo: 3a pemennero X u Xy ot (4) nonydaBame
@) Xiy1 — Xy = A"( Xy — X4)A+ B (X — X4+)B,
OTKBETO

1 Xp+1 = Xl < | A" (Xk — X)) A|l + | B*(Xi — X4) B
< AIPIXy = Xl + [1BIP(1 X — X+l
= (| + I BI*) 1 X5 — X

PaBencTBo (7) € eKBUBAJIEHTHO Ha

vee(Xpy1 — X4) = (AT ® A* + BT @ B*)vec(X}, — X4)
= Lvec(Xj — X4).

Cnenosarenso vec(Xy, — X, ) = LFvec(Xy — X ). OtHOCHO
eBkinnoBara Hopma ||z || Ha Bektop ([|z| = /Y, [#4]?) umame

Ivee(Xy, — X4 )| < IL¥[|[lvee(Xo — X))

otkbaeTo cnena || Xy, — X ||p < ||LF|||| Xo — X4 || . OTTyK momyqa-

BaMeE
limsup /|| X — X4 |r < p(L).

k—o0
C ToBa Teopemara e JoKa3aHa O

[Monexe p(L) < 1, To merox (4) uma R-nuHEHHA CKOPOCT Ha
CXOANMOCT.

Bropus meton, KOHTO mIe pasriieaMe ce ChbCTOM B pelllaBaHe Ha
JIBE YpaBHEHUs Ha Stein ¢ MOCTOSHHA MATPUYHU KOS(DUIIMEHTH ChOTBET-
HO A 1 B Ha BCsIKa UTEpaIus:

XO > Q7
(8) Vi — AV A=Q+ B*X.B, k=0,1,....
Xktr1 — B*Xk+1B =Q+ A*Y;A.

-8-



Iterative methods for solving a linear matrix equation

Teopema 2. Mampuunume peouyu {Yy} u { Xy} 6 memoo (8) ca oobpe
OnpeoeneHu u umMam cieoHume cé0lUcmaa.

(a) 3a Xy maxoea, ue Xg — A*XgA — B*XoB < Q,

Xo<Yp< X1 <Y <o < Xy

(6) 3a Xy, makoea, ue Xg — A*XgA — B*XoB > Q,

Xo>2Yo2>2X12>2Y1 > > X,

Hoxasamencmeo: [1o npeanonoxeHne B HAYaI0TO HAa TOYKATa ypaBHeE-
aue (1) uma pemenne uto e X4 > 0, T.e.

) Xy —A'X;A-B*X,.B=Q.
CrnenoBareHo

X_|_ - A*X+A - Q + B*X+B > O,
Ortyxk n nema (2) cnenpa p(A) < 1u p(B) < 1.
Cnenosarento {Yy} u { X} B (8) ca no6pe onpenencHu.

(a) Jloka3arecTBOTO IIe U3BBPIINM 1o HHAYKIM. Heka Xy > @)
cbrtacHO (8) u Xg — A* XogA — B*XpB < Q. Orryk 1 (8) nmame

Yo — Xo — A% (Yo — Xo)A=Q — Xo + B"XoB + A" XoA > 0,

OTKBJIETO chIyIacHo Jiema 1 ciensa X < Yj.
Crnen NO4JICHHO M3BaKIAHE Ha YPaBHEHUSITA

X+ - A*X+A - B*X+B — Q,
Yy — A*YoA = Q + B* X, B,

-9.-
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InojrydyaBame
X, — Yy — A*(X4 — Yo)A— B*(X4 — Yo)B = B*(Yy — X¢)B > 0.

CrrmacHo jema 2 TOCIEAHOTO ypaBHEHNE WMa €IUHCTBEHO PEIICHHE,
KOETO € TTOJIOKUTEITHO TOIyorpeaeneHo, T.e. Yy < X .

Hexka 3a npoussonno k ca uanbinenn X < Y; < X, . Torasa3a
Xg41 1Yy ot (8) mMame

(10) Xps1 — B Xps1 B = Q + A"V A,
(11) Y, — A*Y3 A =Q + B* X} B,
(12) Yie1 — A*Yii1A = Q + B*Xpy1 B.

Crnen mouseHHO W3BaxaaHe Ha ypaBHeHusTa (11) u (12) ot ypaBHeHne
(10), momygaBame CHOTBETHO:

Xit1 — Yy — B (Xpy1 — Yy)B=B*(Yy, — Xx)B > 0,

Xpp1 = Yip1r — A" (X1 — Y1) A = A" (Vi — Xpg1) A,
OTKBJETO CHhIVIACHO JieMa | mocnenoBarenHo moiaydaBame Yy < Xpy1 1
Xit1 < Yigr.

OTHOBO crien MOWIEHHO M3BaXKAaHe Ha ypaBHeHue (9) u ot (12),
nojy4aBame

Xy =Y — AY(Xy = Vp1)A= B (X4 — Yiy1)B
= B* (Y41 — X441)B >0,

OTKBJIETO ChINIACHO J1eMa 2 uMame Yy < X . C ToBa J0Ka3aTeICTBOTO
Ha (a) e 3aBbpIIeHO. JJoka3aTecTBOTO Ha (6) € aHaIoru4YHO Ha (a). [

4 YuciieHn ekcriepuMeHTH

B Ta3u Touka npoBexaaMe YUCIEHN eKCTIEPUMEHTH C TIPeasoxKe-
HHUTE METOIM 32 MPECMATaHE HA €AUHCTBEHOTO MOJIOKHUTEIHO OIpee-
JIEHO pelieHue Ha ypaBHeHue (1).

- 10 -
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Heka res(X) = || X — A*XA — B*X B — Q|| 0, KbACTO U310
3panara HopMma € || Al = max; ) _; [a;;|. 3a cron-kputepuii Ha nBara
MeToza (4) u (8) usmons3pame

| XK1 — Xk”oo < tol = 10_8,

KbAETO k € OposT Ha UTepaLuuTe.

3a peanuzanus Ha MeToq (8) m3mom3Bame GyHkusaTa dlyap. OT-
Oensa3Bame, ue OM MOIVIO Jja ce pealn3upa upe3 OPTOTOHATHH METOAU.
ITopamu daxra, 4e MATPUIHUTE KOSPUIMCHTH Ca SAHH U CHIIH Ha BCSIKA
UTepaIysi, TO TAXHATa TpaHChOpPMAIlHs Clie/[Ba Ja Ce U3ITBIHU CTHOK-
patHO (32 oAPOOHOCTH BHUXKTE [6]).

Mpumep 1. Pazenescoame ypaguenue (1) cvc creonume mampuyHu xo-
epuyuenmu

1/4 1 1/1 2 705
A_7(3 5>’B_9<4 1)’Q_<5 10)‘

3a marpunute A u B ot npumep 1 umame p(A)? = 0.8107,
p(B)?* =0.1809, p(A” ® A*+ B" @ B*) = 0.9884,

B Tabnuna 1 ca npepcraBeHu pe3yATaTUTE OT SKCIIEPUMEHTHUTE 32
mpumep 1 ¢ meroaute (4) u (8).

Tabnuua 1: Pesynraru oT ekciepuMeHTUTE 32 mpuMep |
Merogn (4) Mertoz (8)
k = 1826 k=301
||Xk_Xk—1Hoo = 9.94e — 09 ”Xk_Xk—IHOO = 9.40e — 09
res(Xigas) = 9.8233¢ — 09 res(Xso1) = 1.3723e — 09

-11 -
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Tpumep 2. Pazenexcoame ypasuenue (1) coc cnednume mampuinu Ko-
epuyuenmu

L (3T 1312 L[5 2 4
A=—|-10 34 12|, B=—|3 7 3],
120\ 11 17 99 1313 4 5
L1231
Q=15 (3 22 2

1 2 6

3a marpunute A u B ot npumep 2 umame p(A)? = 0.1415,
p(B)? = 0.8631, p(AT ® A* + BT @ B*) = 0.9680.

B Tabnura 2 ca nmpeacTaBeHN pe3yATaTUTE OT eKCIIEPIMEHTHUTE 32
npumep 2 ¢ metoaute (4) u (8).

Tabnmuma 2: Pesyntartu oT eKcliepuMeHTHTE 3a IpUMep 2
Merton (4) Merton (8)
k =589 k=172
| Xk — Xi—1lloo = 9.77¢ — 09 | || Xk — Xk—1]|cc = 7.41e — 09
res(Xsg9) = 9.4580e — 09 res(Xra) = 8.6514e — 10

Mpumep 3. Pazenesicoame ypasuenue (1) cvc creonume mampuynu Ko-
epuyuenmu

A= (04991 — S1)S; Ay, B = (04991 — Ty + B(Ty — T1))T5 ' By
u Q@ =1, kvoemo

Al — (a;(]l)) c RTZXTL’ a;(]l) — a;(ll) — 22 "I_], Z g j,
B, = (bgl)) e Rnxam) b/(l) _ b/»(-l) — (Z 4 2)], i <7,
1

©j 7t

S1 = diag(0, 55, 85,...,80), s = al(i,j), i=2,3,...,n,

r n



Iterative methods for solving a linear matrix equation

n
Sy = diag(s),s5,...,s)), s/ = Za’(i,j), 1=1,2,...,n,
j=i
i—1
Ty = diag(0,t5,t3, ..., ), ;= V(i,j), i=23,...,n,
j=1

n
Ty = diag(t}, 15, ..., tn), t{ = V(i,j), i=1,2,...,n.
j=t

IIpumep 3 e pasmienan B aBa cinydas Ha beta = 0 u beta = 1,
Karo u B aBata ciuy4das n = 40. 3a marpuuure A u B nipu 5 = 0 umame
p(A)? = 2.0573e — 05, p(B)? = 0.9950 u p(L) = 0.9901, a ipu
B =1-p(A)? = 0.7036, p(B)? = 0.7036 u p(L) = 0.9901, kbaeTO
L=AT® A*+ B" @ B*.

B tabnuua 3 ca mpeacraBeHn pe3yATaTUTE OT EKCIIEPUMEHTHTE 32
npumep 3 tpun = 40 u 8 = 0 ¢ merogure (4) u (8), a B Tabnuna 4 npu
n=40u 8 = 1.

Tabnuna 3: Pesynraru oT ekcriepuMeHTUTe 3a pumMep 3 ipu 5 = 0
Meroz (4) Mertoz (8)
k = 1892 k=3
”Xk_kaIHOO = 9.92e — 09 HXIC_kaIHOO = 1.04e — 13
res(Xigg2) = 99.8217¢ — 09 res(Xs) = 2.2093e — 13

Tabnuua 4: Pesynraru oT ekciepuMeHTUTE 3a puMep 3 1ipu 5 = 1
Meron (4) Merton (8)
k = 1852 k =501
||Xk_Xk—1Hoo = 9.93e — 09 ”Xk_Xk—IHOO = 9.75¢ — 09
res(Xigs2) = 9.8287e — 09 res(Xs01) = 2.3895¢ — 09

[Ipu mpoBeeHNTE EKCIIEPUMEHTH ce HadMonaBa, e ¢ Meto (8)
ca HeoOXOAMMH B ITBTH MO-MaJIKUA OpOH Ha UTEpAIiH, OTKOJIKOTO C Me-

- 13 -
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Tof (4) 3a mocTHTraHe Ha xenanara TouHocT. [IpequmcTBaTa Ha MeToz (8)
ce 3aCHTBaT MpH Manku croitnocTy Ha p(A) wm p(B), a p(AT @ A* +
BT B*) e 6mu3sko 10 1.
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NHO®OPMAIIMOHHA BA3A 3A AHAJIUBUPAHE HA
SAJUIBKHAITOCTTA HA ,,XOJIUHI" BJAK”EAJ]

MEPJIMH A. AHTOHOBA, ITABJIUHA I1. IMMUTPOBA

1 BnBenenue

CbCTaBbT Ha KpPAaTKOCPOUYHUTE AaKTHBH W MACHBH, 0COOEHO
B3€MaHUATA M 3aJbJ/DKCHUATA, MMAT 3HAYUTEIHO BIUSHUE BBPXY
(MHAHCOBOTO CHCTOSHME Ha mpexanpustHero. Hampumep, BUCOKUTE
HUBa Ha B3€MaHMA MOraT Ja MOAOOPIT JHKBUIHOCTTA, JOKATO
BHCOKHTE HMBAa Ha 3aJBJDKEHHS MOraT Ja HaJoXaT (HHAHCOBO
HallpeXxeHue. Pa3MepbT U ChCTaBbT HAa B3EMAHUATA U 33 IbJDKCHHSTA HA
NPENPHUITHETO Ca OT CHIECTBEHO 3HAUEHHE BB BCHUKH (a3 U eTaIn
OT HEroBOTO pa3BuTHE. BBHIIHM (akTopu Kato WKOHOMHYECKAaTa
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KOHIOHKTYpa, JIMXBEHUTE IPOIICHTH, 3aKOHOJATEJICTBOTO W JAPYrd
UTpasiT BaKHA POJIs B POPMHUPAHETO HA TE3M B3EMAHUS U 3aIbJDKCHU,
KOUTO 4YeCTO HE C€ TMOJYMHSABAT HAIBJIHO Ha KOHTpPOJIa Ha
npeanpuatrero.  CYETOBOTHM  M3MEPHUTETH 3a  (pMHAHCOBATa
3aJUTHKHSIOCT, W3BECTHU OIE KATO IMOKA3aTelNH 3a MOKPUTHETO Ha
3abIDKEHUSTa (OKYCHUPAT BHHMAHHETO BBPXY CHCTOSHHUETO Ha
JIFICHATA ITOIOBHMHA Ha CUeTOBOAHMS Oajtanc [1].

2 H3iaoxenune

[Mpobnemute ¢ QuHAHCHTE c€ 3acuUiBaT, OCOOCHO KOTraTo
JIUITICBAT OBbP30 OOPBIIAEMH aKTUBH HJIM KOT'aTO T€ HE MOTAT Ja Obaar
OoCUTypeHH HaBpeMe. ToBa MOXe J1a TIOBEE 10 CEPUO3HH TPYTHOCTH 32
MpennpuaTuss 1 (UHAHCOBH MEHHUDKBPH, KaTO C€ 3acAra TAXHATa
TEKyIIa TUTaTEeKOCIOCOOHOCT W CIIOCOOHOCTTAa WM Ja HW3ITBIHSBAT
AHTaKUMEHTHUTE CH.

HenTta Ha paspaboTkara € Ja ce aHaIM3UpPa CHCTOSHHETO Ha
¢upmeHaTa 3aTpKHIOCT Ha ,, Xonauar bJXK”EAJI.

2.1.®uHAHCOBATA 3aUTLKHSJIOCT - CHIUIHOCT M MperJen B
PETPOCTIEKTUBEH ACTIEKT

3aIbIDKEHUSITa BB3HUKBAT, KOTATO MPEANPHUATHETO IOJYYH
J'BJITOTPAMHN aKTUBH, MAaTEPUAIHH 3allacu M JPYTU IICHHOCTH 0e3 ja
TH TUTaTH, W3BBPINN Pa3xoAd 3a JeHHOCTTa Oe3 IUlaliaHe Wik Hpu
HAYHCIISBaHE Ha 33IbJDKUTEITHN BHOCKH KbM Pa3jIMYHU OpTaHH3aIlHH.
Te morar mga OBIAT KpaTKOTpalHU ChC CPOK Ha ypexXaaHe /IO elHa
roJliHa W JBITOTpalHU CHC CPOK HaJl enHa ToanHa. B Oananca
3aIbJDKEHHUATA CE OTYMTAT KATO MMACHBHM OAJaHCOBH CMETKH, JTOKATO
B3E€MaHMITA CE€ OTYUTAT KATO aKTUBHHA CMETKH.

Pa3zuetuTe Ha MPEANPUATUETO, CBBP3aHU C B3EMaHHS OT Pa3HU
KIINEHTH, TEOUTOPH, TOAOTISTHH JIUIIA U IPYTH, CE OTPa3siBaT B pa3ei
"B" Ha axTuBa 3a Oananca. Te ce 00001aBar B eT MO3ULMH; B3EMaHUs
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MO MPOAakOU, B3eMaHHs, CBbP3aHU C YUacCTHsl, B3EMaHHS 110 JIUIICH U
HaudeTH, CbJcOHN U IPUCHACHU B3EMaHUs, U IPYTH B3EMaHUsI.

Ot apyra cTpaHa, pa3ueTUTe CBbP3aHH C Pa3HU 330bKCHHUS KbM
JIOCTABYHIIH, KPETUTOPH, TIEPCOHAN, OIO/DKET, COIIMATHO OCUTYpSBaHE
U Jpyru ce rpynupaTr B pa3zen "b" Ha macuBa Ha Oamanca. Te ce
0o0o0m@aBaT B IIECT TMO3UIMH: 33AbJDKEHHS KBM JOCTABYHIIH,
3aIBIDKEHUS, CBBP3aHU C YYaCTHS, U IPYTH 33 IbIDKEHHSL.

3anTEKHSIBAHETO Wrpae BaKHA PO KAKTO IO BpeMe Ha
KPU3UCHU CHUTYyallid, Taka M TP HKOHOMHYECKH PpacTeX, Mopaau
CBOATA BpB3Ka C JHKBUIHOCTTa M YCTOWYMBOCTTa Ha (UpPMUTE.
[lpencraBeHara TemMa wWMa 3a 1€l Ja HampaBu OLEHKAa Ha
3aJIHKHSUIOCTTa HA He(DMHAHCOBHTE MPEANpHUsITHs B bbarapus.

ChCTOSIHEETO Ha 3aBKHSIIOCT Ha (hrupMarta ce m3passiBa upes
cyMara Ha 3aeTHTE CpPEJCTBA, HACOYBAHHM C IIeN TeHEpUpaHe Ha
nevyan6a. B ocHOBHM nwHHM (UHAHCOBUAT aHaIM3 Ha ¢upmara
aKIIEHTUPa BBPXY IBITOCPOYHATA 3aUTHKHSIOCT, TOKOJIKOTO TS
nmopaxzaa 3alulalllaHC€TO Ha JIMXBU W IOraliCHusA I10 IJlaBHUIATa B
JIBITocpodeH nepuoy. [IpueTo e Ta3u JacT Ha aHanM3a Ja ce Hapuya 1
IBITOCpoYHa marexocmnocobHoct (long term solvency). [Ipenmer Ha
aHalM3a ca M3MEHEHHUATa B CTPYKTypara Ha KamuTana (COOCTBEH U
3a€MEH) M OIleHKaTa Ha BH3MOXKHOCTUTE Ha (upmara Ja TOKpHBa
I'BJITOCPOYHHTE CH 3aeMU. VIMEHHO 3apajiv TOBa Ce U3II0JI3Ba TEPMUHBT
“IIaTex)oCcrnocoOHOCT”.

HezaBucumo, 4e yecTo ce mocTaBs 3HAK Ha PaBEHCTBO MEXKIY
MOHATHUATA “‘TUKBUTHOCT W “IUIATEKOCIOCOOHOCT’, MEXIY TSIX
ChINECTBYBA pa3niuka. [1marexxocnoco0HOCTTa € MO-ITHPOKO TOHITHE
OT JIMKBUAHOCTTA U U3pa3siBa Bb3MOXKHOCTTA Ha (pupmara Jia TeHeprpa
JOXOAM ¥ Jla u3Ulama 3aabibkeHusiTa cu.  CleloBareiHo,
TUIATEKOCIIOCOOHOCTTA 3aBHCH OT €AHA CTpaHa OT CHOTHOLICHUETO
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MEX/1y COOCTBEH M MPHUBIICYCH KAIMTAJ, U OT JIpyra — OT CTPyKTypaTa
Ha aKTHBUTE W BB3MOXKHOCTTA 33 TCHEpUpAHE Ha JOXOOH C el
HaBPEMEHHO M3IUIAIaHe Ha 33 JbJDKCHUSTA 110 JIMXBU U TJIaBHUIIN.

Krnacudukarnusara Ha BUIoBeTe CPOUHH 38 IBJDKCHHUS ClIe/IBA Ta31
Ha BUZIOBETE CPOKOBE, KaTO IIPH BCAKO €IHO OT NMPETIOKEHHUTE ISTICHUS
Ha BUJIOBETE 3a/IbJDKEHHS C OTJIe]] Ha 00yCIIOBEHOCTTA My OT CpOKa e
OBaaT pas3riIeKIaHu MapaiesTHo U BBIIPOCHUTE 3a Tajie’ka U BpeMeTO Ha
H3IIBJIHCHUEC Ha KOHKPCTHUA BU 3aIbJKCHUC.

Cnopen kpeautopuTe, GUpMeHaTa 3aTbKHIOCT MOXe J1a Oblie
00o0mieHa kaTo oOmM (UPMEHH 3aIbJDKCHUs M MexXIypupmeHu
3aapbkeHus.  DupMeHaTa  3aJUIBXKHIOCT,  Hapu4aHa  OIle
KOPIIOPATHBEH JBJIT WM OO IBJIT, C€ Pa3IndaBa OT MeXIy(pupMeHaTa
(BbTpemHOUpPMEHaTa 3aTHKHSIOCT), ThH KaTO BKIIOYBA BCHYKU
BUJIOBE 3a/IbJDKEHHMS, OTPa3eHH BbB (PMHAHCOBHUTE OTYETH, JOKATO MIPU
Mex Ty prpMeHaTa gyacT OT 3aIbJDKEHUSTA Ce H3KITIOUBAT, 3aII0TO HE e
CUMTAT 33 THPrOBCKU KPEAHMTH (HampuMmep (PUHAHCOBH WHCTUTYIIHH,
MEepPCOHAJ, NAaHBYHO-OCUTYPUTEITHU 3aibiDkeHus). W nBata Buma
3aIBJDKCHHS C€ W3MepBaT 4pe3 aOCONIOTHU CTOMHOCTH, KOHMTO Ce
onpeesAT Ha 6a3aTa Ha (PUHAHCOBUTE OTUETH HA CEKTOPHUTE.

IonsTreTo npuBIeyeH KanmuTal (4y>X] KaluTai) ce MPUIIOKpHBa
B roJisiMa CTENEH ¢ pupMeHaTa 3a/UTbKHSUIIOCT, HO BKITIOYBA M TIPUXOAN
OT OBJIeIIN NMEPUOAN KAaTO MPEABAPUTEIHO CHOPAHU TaKCH, OIyYSHU
NpEeBApUTETHO 3a€MHU U JpyrH. ToBa pa3nnyaBa B HSIKAaKBa CTEIIEH
nBere MOHATHA. OTHOCHO TBXKIECTBOTO MEXIY IAaCHUBHTE U
3a/IbJDKCHHATA, OCHOBHATa XapaKTEPUCTHKA HA TMACHUBHUTE €, Ye
OPEANPUSITHETO UM CHIIECTBYBAIIO 33IbDKEHHE, KOETO MOXKE J1a ObJ1e
OpaBHO WM BB3HUKHAJIO B PE3yATaT Ha YCTAHOBEHH OW3HEC
OTHOIICHUA U THhPIrOBCKU IIPAKTUKH.
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2.2.3HauyuMoOCT Ha moKa3areiqa ""3aganxasaiaocT"

[Ton abcomoTHH TOKa3zaTeNu ce pa3oupaT [AaHHHUTE 32
3aIBDKCHUSITA HAa MPEIUPUITHITA, KOUTO CE€ TMPEAOCTaBAT B
rogumIHATe (UHAHCOBM OTYETH B HOMHHAJIHA CTOMHOCT, 0e3 ma ce
otunTta nH(pIanuara. ToBa o3Ha4YaBa, 4e Ce M3MOJI3Ba CTOMHOCTTA HA
JMAHHUTE KaKTO ca MPEJCTaBEeHH B OTYETHUTE, 0€3 Jja ce KOPHUrupar 3a
W3MEHEHUS B IIEHUTE HA CTOKHTE M YCIYTUTE B WKOHOMHKATA.
WsmepBanero Ha (¢upMeHaTa 3aITBXHSUIOCT dYpe3 abCONOTHH
MoKa3aTesld MMa HSKOJIKO HemocTaThbka. IIbpBO, Te ce m3mepBar B
HOMMHAJIHU CTOﬁHOCTH, 663 Ja C€ B3uWMa NpCABUA BIUAHHUCTO Ha
uHnanuiaTa win neduanusra. Bropo, He ce oTyMTaT NBOWHHUTE U
TpOﬁHH 3aIllMCBaHMusI, KOUTO MOTIraTr Ja C€ IIOABAT, KOraro c¢€IaHO
3aIbJDKEHUE Ce OTYeTe IMOBeYe OT BEAHBXK B OanaHcuTe Ha pupmure,
BBIIPEKH Y€ PealTHO CHIECTBYBA CaMO BEeAHBXK. 1e3u pakTopu Morat
Jla TIpENCTaBISIBAT HESCHOTA MPH OICGHKATa Ha OONWTaIlHhTe Ha
MIPEIITPUITHETO.

CraTUYHHUTE OaHHHU, ITPEAOCTaBAHN KbM OIIPEACIICHA JlaTa, KaTo
31 nmexkemBpu, Morar nga ObJaT MaHWUIYJIHPaHH OT (PUHAHCOBHTE
MCHUJIKBPU U COGCTBGHI/IHI/ITG, 3a aa NpeacTaBsiT HO-GHaFOHpI/IHTHa
KapTHHA 3a TpeanpusaTHero. ToBa MOXKe Ja HU3KPUBH peanHara
nHpOpMAIHs, KOATO C€ TPENAOCTaBsd Ha 3aWHTEPECOBAHUTE CTPAHH,
KaTo TOTEHIMATHM WHBECTUTOPU WIH Kpeautopu. V3mepBaHeTo Ha
(upMeHaTa 3a/UTkKHSUTIOCT Upe3 a0COOTHH MOKA3aTeNld MOXKe /1a Ob/ie
OTPaHWYEHO TIOPaIW HSIKOJKO IPUYWHH, BKIFOYHTEIHO JIAIICaTa Ha
B3eMaHE TpeIBUI Ha Opos  TpeanpusTHs, BKIIOYEHH B
KOHCOJIIUpaHusi (PMHAHCOB OTYeT. M3Mon3BaHeTO Ha OTHOCHTEIHHU
MOKa3aTeNd MOXKE Ja TPEAOCTaBH IMO-7A00pa MepCreKTHBa, KaTo
CpaBHsBA 3aJUUIBXXHAJIOCTTA Ha MNPECANPUATUA B KOHTECKCTAa HAa TCXHHA
pasMep, IPUXOH WK APYry GakTopH. Te3u OTHOCUTEITHH [TOKA3aTeNN
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Morar na ObJaT MO-TIOJIe3HH 3a aHajiu3a Ha 3aJBKHAIOCTTa M 32
CpaBHEHHE MEKAY Pa3IUIHU NPEATPUSITHSL.

[Tokazarenu 3a ompeAensHe Ha 3aTHKHAJIOCTTA - OCHOBHH
MIOKA3aTEeNH 32 3aTBXKHAIOCT ca:

- Obwa 3a01pdHCHATOCH,

- [Jon20Ccpouna 3a01HCHAIOCT KoM COOCMBEH KANUMall,

- bpymna neuanba Kem naauanus Ha TUX6U;

- Bpymnua neuanba kvm gouxkcupanu 3a0va0CUmentu nIauanus,

- Koeguyuenm na ¢punancosa agmoHomMHocm.

OOWMAT IBArC KbM OOIIWTE aKTHBH € BaXKEH IIOKa3aTel 3a
¢uHaHCOBaTa CTPYKTypa Ha KoMmmaHusTa. [10-BUCOKUAT KOeHUIIMEHT
Ha JMBBPUDK OOMKHOBEHO YKa3Ba Ha IO-TOJSIMO HHBO Ha (pUHAHCOB
PHCK, TBH KaTO IMO-TOJSIMaTa 4YacT OT aKTHBUTE HA KOMIIAHUSATA €
(¢mHAHCHpaHa C IIBJIT, KOWTO TpsiOBa Na ce BBPHE C BpeMeTo. 3a
MHBECTUTOPUTE M KPEAMTOPUTE TO3M IMOKa3aTel IPE/CTaBiIsIBa
KIIOYOoBa uWHGpOpMAIMsS 3a OICHKaTa Ha CTaOWIHOCTTa U
PEHTAOMITHOCTTA Ha KOMITAHHSTA.

Tabmuna 1
(B XHJI.JIB.)
IIpencraBsine Ha koeduument JI/A no npeanpuaTUs
Mpeanpuarue A b B
Oounr 50000 600 13000
AKTUBM 95000 2000 9000
Koed.O/A 0,53 0,30 1,44

W3tounuk: Xpucto3os, S. (2020).CecTosiHMe Ha pHpMeEHaTa 33 UTHKHSIOCT, ¢.210

CBOTHOIIEHUE MO-TOJISAMO OT €AMHHIA [T0Ka3Ba, Y€ 3HaYUTEITHA
yacT oT Abiara ce ¢puHaHcupa oT Ibar. C Apyru JyMH, Jpy>KECTBOTO
¥Ma MoBeYe 33AbJDKEHNUS, OTKOJIKOTO aKTHBH. BHCOKOTO ChOTHOIIIEHNE
IIOKa3Ba ChILO, Y€ E€IHO JIPY>KECTBO MOXKE [1a CE€ M3JI0XKM Ha PUCK OT
HEU3MBIHEHHE Ha KPEOUTHTE CH, aKO JIMXBEHHWTE NPOIEHTH Ce
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MOKayBaT U3BeAHBXK. OT mpuMepa Mo-rope ce BUK/a, Ye MPEAIPUITHE
,»,B‘ ©Ma MHOTO TO-BHCOKa CTEIeH Ha JIOCTOB edekT oT ,,A“ u ,,b“ n
CJIETOBATETHO MO-HUCKA CTENeH Ha (uHaHcoBa rbBKaBocT. C moBeue
ot 13 000 sB. 00T ABAT MMa TOJIAM IIMaHC ,,B“ ma 00sBU daauT mpe3
clenBaInuTe Mecenn. VIHBECTHTOPUTE W KPEAUTOPHTE IIE CUUTAT
MIPEPUATHETO 32 PACKOBO 3apajiil BHCOKUS MY JTHBBPHIIK.

3aemure ¢ OaHKM M KpPEAUTOPH OOMKHOBEHO MMAT IO-MajKa
TBBKAaBOCT 32 TMPOMSIHA B CpaBHEHHE C JIPYTH 3aIBbJDKEHUS KaTo
JU3UHTOBU NOTOBOpH. ToBa oO3HA4yaBa, 4Ye MPEANPUATHS C BHCOKA
CTCNICH Ha (UHAHCOB JIMBEPHJDK Ca IO-ySI3BUMHU IO BpeMe Ha
MKOHOMHYECKa PEIeCHs], 3al0TO TE TPYAHO MOTaT Jia C€ CIpPAaBsT C
M3IUIANIAHETO Ha 3aeMHUTE IIPU HaMallsBaHE Ha MPUXOIUTE.
DUHAHCOBUAT IUBEPUDK MOXKE Ja MMa 3HAYUTEITHO BB3JeCTBHE
BBPXy WHBECTHIINHTE Ha [aJIeHO TMpennpusthne. B HEKpHU3ucHU
MEPUOAN OTPUIATETHUTE €(EeKTH BBPXY WHBECTHIIMUTE CE YCeIaT
OCHOBHO TIpY BHCOKHM HWBa Ha Jbira. Hampumep, ¢pupma ¢ mo-BUCOKO
CHOTHOIIIEHHE BT KbM aKTUBH MOXE Ja MMa IO-HHUCKH MHBECTULIMU
nopaju Mo-rojemMuss (UHAHCOB HATHCK, KOWTO m3nutBa. OT apyra
CTpaHa, 3a ONPEJICIICHU MIEPHUO/IU U CUTYaIUH MHBECTUIIMOHHUAT €hEKT
MOJKe J1a ObJIe BAXKCH M 3a MPESANPHUSITHS C T0-HUCKO HUBO HA JIBJIT, B
3aBUCHMOCT OT crienn(rKaTa Ha KOHKpETHATa HHAYCTPUS WIH T1a3apa.
HuBara Ha TUBBPUIK U BB3/IEHCTBUETO HAa BUCOKHUS TUBBPUIK CIIPSIMO
WHBECTHUIIMUTE Ca CIIENU()UIHH CIIPSIMO WKOHOMUYECKUTE CEKTOPH Ha
JIEWHOCT U pa3MephT Ha TPeaIpHUsTUsITa [2].

KoeduimeHTsT ©Ma BaKHO MSCTO IIPH aHAIM3a Ha CTOMAHCKATa
JIEMHOCT, TBM KaTO KAaKTO COOCTBEHMAT KalWTal, Taka u
IBITOCPOYHUTE 33aeMH CE€ H3MOI3BaT 3a (QuUHAHCHMpaHe Ha Hai-
PUCKOBHSI KOMITOHEHT HAa aKTUBHUTE — JIBJITOTPAWHNATE aKTHUBU. Taka,
pasriiexiaH ChbBMECTHO C KoeUIMeHTa 3a 00I1a 3aiIbXHSIOCT, TO3U
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MoKa3aTen pa3KpuBa B KaKBa CTENEH IBITOCPOYHHUTE aKTHBH Ca
(uHaHCHpaHH che 3aemu [3].

KoepuuueHTsT ABIT KbM COOCTBEH KalUTal M PELHIPOYHUSIT
koe(unmeHT 3a ()MHAHCOBAa aBTOHOMHOCT Ca KITFOUOBH ITOKA3aTEIH 3a
(uHAaHCOBaTa HE3aBUCHMOCT Ha MpeANpuATHATa. DUHAHCOBHSAT JIOCT B
NpeNNpUATHATAa € SICEH HWHAMUKATOp 3a 3aTBXKHSUIOCTTa M € YeCTO
NpUarad IoKas3aTell NpU aHalu3a Ha OTIACTHM mnpeanpusrtus. Ha
Huarpama 3 mpexacraBsat nuBata Ha JI/CK mo 00o00meHN NaHHH 3a
BCUYKH HE()MHAHCOBU CEKTOpH 3a 4-ToauiieH nepuoj. Konkoro e mo-
Huchk JI/CK u mo-Bucok K®A, Tonkopa no-100b6p mokasaren € Toa 3a
(mHaHCUTE HA IPEANPHUITHATA.

Koedpunuent Anar/CK na HepunancoBurte
npeanpusTusa B brarapus
1,29 m [l/CK
1,23
1,17
I I 1,13
2015 2016 2017 2018

®ur.1. Busyaauzupane Ha GuHAHCOBMSA MOKa3aTe
JAbar/Co6crBen kanutaia. U3rounuk - HCHU

KoeuieHTsT IBIAT KbM COOCTBEH KaluTal € BaXKeH
WHCTPYMEHT TIpu (UHAHCOBUTE pEIICHHs, I[OHEXKE OTpa3siBa
OTHONIICHUWETO MEXAYy JhJra W COOCTBEHWS  KamwWTal Ha
npennpustuero. Korato To3n koeuIMEeHT € HaJ| eIUHHIIA, KAaKTO B
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ciiydasi ¢ He()UHAHCOBHUTE TIPEINPUATHS, TOBA YKa3Ba, Ye CTOMHOCTTA
Ha JbJTa € IMO-ToJiIMa OT CTOMHOCTTa Ha COOCTBEHHS KaIlUTall
Bucokusar koeduIMEeHT MOKa3Ba IMO-TOJIIM PUCK OT MPEKOMEPHO
3aITH)KHSABAHE M HEIUTaTEKOCIOCOOHOCT.

Haif-romssm mpuHOC 32 TO3W BUCOK KOS(HHUITUEHT MMAT CEKTOPUTE
G. TpproBust; peMOHT Ha MOTOLIMKJIETH U aBTOMOOWIH, J. Ch3maBaHe
pasmpocTpaHeHHe Ha wWH(OpPMAanus W TBOPYECKH IPOIYKTH;
nmanekocbo0menus u L. Onepamun ¢ Henmwkumu umMotu. Camo mpu
TAX CpeaHaTa CTOMHOCT Ha mokaszatens 3a 11 rogunu e Hax 2. Ilpu
BCHUYKH OCTaHAIM CEKTOPH € Mo eauHuIa [4].

2.3. U3caenBaHe Ha 3aJIBKHJIOCTTa Ha 0232 CYETOBOHHUTE
oTYeTH

[Ipu mpuemanero Ha PemyOnmuka bearapuss 3a uneH Ha
EBpomneiickus cpro3 (EC) HUBOTO Ha 3aammxHsI0CT Ha ,,bJ[DK” EAJl e
0mII0, KaKTO € MOCOYeHO B cliefHara Tabnuma. Bieture 3aemu npenu
2007 r. ca B pa3mep Ha 421 665 xun. nesa. o kpas Ha 2006 r. ca
m3mwiarenn 67 761 xwn. nmeBa kpemutu oT ,.bJDK” EAJl. Kbm
31.12.2006 . 3aTEXKHSITIOCTTA Ha IPY>KECTBOTO € B pazmep Ha 353 904
xwi. nesa. Ilpe3 cnensamute 3 roguau nepuoga 2007 — 2009 r. ca
u3IIiaTeny ome 82 594 xui. neBa TIaBHUIM 32 00CTY)KBaHE HA TE3U
kpeautu. JJo kpas Ha nazaexa Ha kpegutute ,,bJIJK” EAJl octaBa na
mwiaty ome 271 310 xuin. neBa T.e. €QHA 4YacT OT PEANTUIUPAHUTE
CpEeJICTBA OT JIPYKECTBOTO CJIEJ[BA JIa CE HACOYAT KbM IIOracsiBaHe Ha
ckimoyeHnte 3aemMu mpenu 2007 1. BMECTO Ja ce HW3MON3BAT 3a
MOJICpHU3AITIS 1 OOHOBSIBaHE Ha JIOKOMOTHBHUS M BarOHHUS TapK.

OcHoBHHTE 3aBDKEHUS Ha Tpynara Ha ,,XonauHr bJK” EAJ]
ca kpM (uHancosute Kpeauropu KfW IPEX Bank, obnuranmonepure
nmo Bropus oOmuranmonen 3aem (FMS Wertmanagemant, DEXIA
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Credit Local, KA Finanz, BHII [Tapu6a — knoubsarapus u KTb AJl),
EUROFIMA, IIUB AJl Cw3naneH ot ppkoBoHUS exull Ha ['pymaTta Ha
,wXonauar bJIJK” EAJL 459 (3anbpmkeHHeTo ce OCIopBa OT CTpaHa Ha
BJI2K o cpneben pex) 1 DEPHA Bank (IIspBus o0nurainoHeH 3aem).
I'pynara va ,, Xonguar 5/DK” EAJl (manuBuayanso ,,Xonauar bJK”
EAN n ,,bJIXK — ToBapuu npeBo3n” EOOJI) uMaT crapu mpoCpodcHH
3ampDKeHNs  kKbM  Hamumonanna — xommaHus . KemesombTHa
uHQpacTpykTypa”, 3a Kouto mpe3 mepuoma 2012 — 2013 r. Osixa
CKJIFOUEHH CIOpa3syMEHHs 3a TAXHOTO MNPH3HABaHE M Ppa3CpOUCHO
M3IUIAIIaHe, BKIIOYUTEIHO Ype3 CXeMara ,,JbJIT Cpelry coOCTBEHOCT .
HXonauar BJ/DK” EAJl uma u mnpocpoueHM 3aAbDKEHHS KbM
MunucrepctBoro Ha (punancure (HAII) mo axtuBupaHu Abp)KaBHA
rapaHIliy 32 HEW3IUIATeHHW KPEIUTH KbM CTPYKTypu Ha (CBeToBHaTa
Oanka (Bp3HHUKHAIM Mpe3 cpenara Ha 90-Te ToAuHN).

Ha naamBumyamna 6a3a 3aansKHAIOCTTa HA L, Xomauar bBJDK”
EAJl mamansBa ot 536 243 xun. iB. mpe3 2007 r. Ha 440 526 xu. nB.
npe3 2014 r., T.e. HamaneHueTo € 95 717 Xui. JIB. WM MPUOTUZUTETHO
18%. Hamanenuwero e BCIEACTBHE Ha 3alMOYHAIOTO H3IUIALIAHE Ha
3aabipkeHusTa Ha ,, Xoaauar /XK EAJ] ciex 2010 r., ApJpKaIio ce Ha
0CBOOOJICHHUTE CPEJICTBA OT M3BHPILICHUTE B TO3U MEpPHOa pehopMu U
MIPUJIOKEHUTE MEPKH 3a onTuMm3anus. U B To3u ciydaii creiBa ia ce
UMa TpeIBUA, Ye TMpe3 TOAMHHWTE ca HampaBeHH IPOMEHU BHB
BBTPENTHO-TPYIIOBUTE B3aUMOOTHOIICHHUS, Kacaellly 33 IbJDKCHHUATA Ha
I'pymara. C HSIKOIKO BBTPEUIHH CHOPAa3yMEHHUS MEXIY ,,XOJIHHT
BJIK” EAJl, ,,bJI2K — IIpramuecku mpeso3uw” EOOJ u ,,BJIK —
Toapun mnpeBozn” EOOJ| 3agbpimxeHusTa 10  KpPEeIUTHHUTE
cnopasymenus ¢ KfW IPEX Bank, Eurofi ma u [TspBust o0nuraiimonex
3aeM ca MPEXBBPJICHH 3a M3IUIANaHe KbM JBIICPHHUTE JPYKECTBA Ha
0a3ara Ha OCHOBaHMATA 3a TAXHOTO BB3HHMKBAHE, CBBP3aHU C
anopTUPaHUTE MIPH MOCIEIHOTO peodpa3yBaHe akTHBU. KbM MOMeHTa
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eMHCTBEHO 3aAbDKeHHsATA N0 Bropusi oOnuranmoneH 3aem ca
€MHCTBEHO B nmaTpuMoHuyma Ha ,, Xonauur bJIXK” EAJl. Kaptunara
Ha MHIUBHyaHa 0a3a o0aue He AaBa JOCTAThYHO ITBJIHA IPEACTaBa 3a
TEHACHIMUTE TPE3 aHAIW3UPAHUSA NEPUON W MMEHHO IOpajgu TasH
OpUYMHa € IM0-7o0pe uuTaTeNaT Ja ce 3alo3Hac C aHaluu3a Ha
KOHCOJIMMpPaHa OCHOBA 3a AEWHOCTTa M pE3yNTaTUTE Ha Ipymnara Ha
H2Xommuar BJK” EAJL.

Pesynratute ot aeitHocrra Ha ,,XonauHr BJIK* EAJl ca
NOBIHUSIHM OT e(eKTUTe, CBbp3aHd C UWHGIANUATa, pPbCTa Ha
EHEepruilHUTE IIeHW M U3ApBKKaTa Ha HACTAaHEHWTE JIUIA, MOTYYUIN
BpeMEHHa 3aKpuia Ha TepuTopusita Ha PemyOnmka Boearapus,
BCJICJICTBUC HA BOCHHUTE JICHCTBYsI B YKpaliHa, B MOYMBHUTE 0a3u Ha
Ipy)kecTBoTO, cbriaacHo Pemenue Ne318 ot 20.05.2022r. nHa
Munucrepcku ceBer (MC). B Tabmuma 2 ca mnpencraBeHH
3aIBIDKEHUATA 32 2 IOPEIHHA TOJUHMU:

Tabmuma 2
(B XMI1.JIB.)
AHaJIM3 HA 3aAbJKEHUATA
Kbm 31.12.2022 r Kbm 31.12.2021r. N3meHe

HU
HeTteky Teky 06wy, | Hetery Teky 06w, | Hetekry

3agbKeHun Ty wu o Wy Wy o wue+/ -
202
2 202

Tbproscku 17014 1227 18241 | 20519 1053 21572 | -3331
334 b/IKEHNA
,BT.4.:
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Kbm 31.12.2022 1 Kbm 31.12.2021r. N3meHe
HU
HeTekry Teky 06w, | Heteky Teky 06w, | HeTery
3aabKeHua L L o) T17] T17] o] wue+/ -
202
2 202
1

AN "HK X" | 17014 80 17094 | 20519 80 20599 | -3505
Yyxxam  xn | O 636 636 0 619 619 17
agMMHKUCTPA
Lumm
CBbp3aHu 0 224 224 0 218 218 6
nvua B Mpyna
B
Opyru 0 287 287 0 136 136 151
NMonyyeHun 0 3 3 0 3 3 0
aBaHcu oT
KANEHTU
Kbm 108 525 633 170 450 620 13
nepcoHana n
OCUTYPUTENHUN
npeanpuatna
JaHbyHu 0 60 60 0 204 204 -144
334b/IKEHUA
Opyrn 0 670 670 0 1257 1257 | -587
334 b/IKEeHNA
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Kbm 31.12.2022 1 Kbm 31.12.2021r. N3meHe
HK
HeTekry Teky 06w, | Heteky Teky 06w, | Heteky
3aabKeHua L L o) T17] T17] o] wue+/ -
202
2 202
1
CbaebHu 0 1 1 0 3 3 -2
nena
Mposusumn 0 6 6 0 4 4 2
BCUYKO: 17122 2492 19614 | 20689 2974 23663 | -4049

M3rounuk: AHanu3 Ha nerHocTTa Ha ,, Xonnuar bJIDK“ EAJ] 3a 2022 1.

3agbkeHusITa Mo KOHTparenTu kpM 31.12.2022 1. HamansBar ¢
4 049 xui. nesa crpsimo 31.12.2021 r., KaTo H3MEHEHHUETO OCHOBHO €,
KaKTO CJIe/Ba:

®  TBHPrOBCKUTE 3abJDKEHHUS Hamanasar ¢ 3 331 xu. neBa,
B T.4u. JIIT HK ,)KWU* - namansBat ¢ 3 505 xuJ. nesa;

e JIpyrd KpaTKOCPOYHHM 3aIbJDKEHHA HamaisBaT ¢ 587
XUJI. JIEBA;

e JaHbBYHU 3aObDKEHHS HaMmalsaBaT cbe 144 xuil. jesa.
3aabIDKeHUS KBbM (huHaHCOBH UHCTHUTYLIHU:
3agpmkenusaTa Ha ,, Xonauar BJK” EAJL o 3aemu KbM
31.12.2022 r. ca B 00m1 pasmep Ha 8 423 Xwuil. JieBa.

CrpykTypara Ha 3aJbJDKEHUSITA 1O 3aeMa € IIOKa3aHa B
clieBalara Tabiauna:
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Tabmuna 3
(B XHJ1.JIB.)
Ctpykrypa Ha 3aabkeHusaTa Ha BJUK EAJl kpMm 31.12.2022 1.
MpocpoueHun TeKywm Oo6wo
3aabaxKeHusa
rnaBHu1La 7306 0 7306
2INXBa 1117 1117
MbpBa 8423 0 8423
MHBECTULMOHHA
6aHKa A[j,

M3rounuk: AHanu3 Ha nerHocTTa Ha ,, Xouauar bJIK“ EAJ] 3a 2022 1.

KeM Momenta Ha mpeoOpasyBanero mpe3 M. maili 2011 T.
HXonauar BJ/IDK” EAJl ocraBa HNIBKHUK IO BCHYKH HaTpyMaHU
KpPaTKOCPOUYHHU M ABITOCPOYHH 3abJDKEHUS, C M3KIIIOUEHHE Ha TE3H,
KOMTO Ca BB3HMKHAJIM IO JOTOBOPH, CKIIFOYEHH OT CHOTBETHHUTE
nonenenus Ha ,, Xonauar bJIJK” EAJl, xouto npu mpeoOpazyBaHETO
NPEMHUHABAT KbM AbLIEPHUTE ApYyskecTBa. C BBTPELIHU CIIOPa3yMEHUS
mpe3 2012 1. m 2013 1. BCHMYKM KpeAWTH KbM (HDMHAHCOBHTE
MHCTUTYLMH, C H3KIIOYeHHEe Ha Bropus obnuraunoHeH 3aeM U
3aaBJDKEHUSITa KbM  CTpykTypure Ha CBeroBHarta OaHKa, ca
NPEXBHPICHA KbM JIBIIEPHUTE JIPYKECTBA, CHOOPA3HO MPHUIOOUTHTE
OT TSIX aKTHBH TIPH MOCIIETHOTO peoOpazyBaHe.

Tabnumna 4
(B XHJIJIB.)
Texymu ThbProBcku 3aabj:keHust B OTyera 3a pMHAHCOBO
CbCTOSIHUE
TeKkywm: 2022r. 2021r.
3agbaKeHuA KbM | 636 619
Yy OECTPaHHU
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KeNnesonbTHU

aoMUHUCTPALMK

3aAbaKeHuA no goctaskn | 287 136
923 755

N3tounuk: AHanus Ha JeiiHocTTa Ha ,, Xoamuar BJIDK“ EAJ] 3a 2022 r. [6]

H3uucnenume no-oony noxkazamenu ca 3a nepuoo om 2015 2. 0o
2022 2.:

[1] OAbar/coberBen kamutan (financial gearing) — 3amTbKHSAIOCTTA,
W3YHCIICHA KAaTo CBHOTHOIICHHE Ha JBJTa CIOPsIMO COOCTBEHHMS
KanuTai,HaMansiBa oT 71,5% mpes 2016r. na 33,2% npes 2022r.,
T.€. HamasneHueTo e53%.

e JIbNr/akTUBH —  3aIBXKHAJIOCTTA, HM3YHCICHA  KaTo
CHOTHOILIEHHE Ha IbJIra COPSMO aKTHUBHTE, HamaisiBa oT 41,4% mpe3
2016r. Ha 24,8% npe3 2022r., T.e. HamaneHueto e 40%

BB  Bpm3ka ¢  pemaBaHe Ha  npoOiemMa  CBC
CBPBX3aUTHKHSIOCTTA HA JKEJIe30ITbTHATa KOMITAHUSI OT MHUHAJIOTO,
3all0yHaxa aKTUBHH TPETOBOPHU C OCHOBHHTE (DUHAHCOBH KPEIUTOPH,
KaTo Ienrta 0e MoCTUraHe Ha B3aUMHO IPUEMITMBO CIOpa3yMeHHE 3a
pascpouBaHe U MPECTPYKTypUpaHe Ha 3aJbJDKeHHsTa Ha [pymarta Ha
LwXomamaar BJIK” EAJT [5].

Ibar/cobecrBen kanurain (financialgearing) — 3aurbXHsII0CTTA,
M3YMCIICHA KaTO ChOTHOIIECHHE Ha 3aJbJDKEHHSTA CIPSIMO COOCTBEHUS
KanuTan, Hamansasa ot 142% npe3 2015 r. Ha 13% mpe3 2022 r., T.€.
HamasieHueTo € 91%.

e Jlear/aktuBu  —  3aIIBXKHAIOCTTa, HM3YUCIEHA  KaTo
CHOTHOIIIEHNE HA 3aIbJDKEHHUTA CTIPSMO aKTHBHTE, HamalsiBa oT 52%
mpe3 2015 r. wva 7% mpe3 2022 r., T.e. HamaieHuero e 86%.
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3&HJ'I’I))KH$UIOCTT3 Ha JPYKECTBOTO CC HOI[O6p$1Ba OT YBCJIIMYCHUCTO Ha
CBO60)1HI/I$1 Napru4CH MOTOK U IJIAINaHETO Ha YacCT OT 3aAbJIDKCHUATA.

2.4. B3anMoBpPb3Ka 3aJTbKHAIOCT- (PUHAHCOBO CHCTOSIHUE

[Ipensun TEXKOTO ¢uHaHCOBO MIOJIOXKEHUE u
CBpBX3auTkkHsocTTa Ha ['pymara Ha ,,Xommuar B/DK” EAJl mpes
2010 r. Oemre majeH cTapT HA Taka ABITO OTJIAraHWTE MEPKH 3a
criacsiBaHe Ha HAalMOHAHUS KeJe30IIbTEH MpeBo3Bad. 3a menra Oeie
W3rOTBEH ,,J1naH 3a mpecTpykTypupane 1 (UHAHCOBO CTaOWIM3UpaHe
Ha , Xomguar BJDK” EAJI”, KOWTO MOCIyXHM Karo OCHOBa Ha
npeanpueTuTe pemutenaau pegopmu B ['pynara mpes nepuoaa 2010 —
2012 r. CnenBa na ce uMa ImpeaBU, Y€ TO3U NEPHUOJ ChBMOAAa C Haii-
IBJI00KATa 4acT OT MKOHOMUYECKaTa Kpu3a U B ciIy4ai, de pedopmure
He OsiXxa TpeNnpHeTH, TO IleHaTa 3a OOIIeCTBOTO, M3pa3siBamia ce B
JOIIBJIHUTENHN (PMHAHCOBU 3aryOM M NPEKbCBAaHE HAa TPAHCIOPTHATa
ycIyra, mienie jia Ob/ie 3Ha4uTeTHO IM0-BHCOKA.

[Ipe3 pasrnexmanus nepuon B ,,Xommauur BJIXK” EAJl Osixa
3all0YHATH M OCHIIECTBEHU YSTHPH OCHOBHHU THIIA pEPOPMHU:

[TepBata pedopma Oemnie CBBbp3aHa € MPECTPYKTYPHPAHETO HA
I'pynara, KoeTo ce peanusupa upe3 ChCpeoToUaBaHE Ha ThProBCKaTa
U OllepaTHBHATa JEHHOCT B JB€ aOCOIIOTHO CaMOCTOSITETHH €JHO OT
npyro npyxecrsa — ,,bJIJK — Toapuu npeso3n” EOO/] u ,,bJIUK —
IIpTHMUeckn mnpeBozn” EOOJ. Bcuukn onepaTMBHH aKTHBH U
TIepCcoHal OT ,,mamnkara’” Ha ,,XonauHr b/DK” EAJ] 6s1xa npexBbpieHn
B JBeTe JIpy)XecTBa M Te 3amoyHaxa /Ja pa3BUBaT HAIbIHO
CaMOCTOSITETHO M HE3aBHCHMO €JHO OT JAPYro CBOSITa ACHHOCT Ha
Ma3zapeH MPUHIIAIL

Bropara pedopma Oemie w mpoabiKaBa Jia € CBbp3aHa C
ONTUMM3HPAHE HA BCUYKH OIIEPATUBHHM, IIPOU3BOJICTBEHN U THPTOBCKU
JEHHOCTH U TIPOLIECH B JIBETE JIPY>KECTBA U B XOJAWHIOBATA ,,IIaMKa”.
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Ilenta Oemie fma ce TOBHUIIM SEKTUBHOCTTA 4Ype3 YYBCTBHUTEIHO
HaMaJsiBaHEe Ha Pa3XOJUTE W MaKCUMHU3MpaHE Ha mpuxoaute. B ToBa
otHomreHue npe3 2010 r. O6sxa MOCTUTHATU CEPUO3HH YCIIEXHU, KOSTO
MIPaKTUYECKH € ¥ IbpBaTa roguHa Ha pedopmu B bJK.

Tperara pedopma Oeme m TPOaBDKaBa Ja € CBBbp3aHa C
KaTajdm3upaHe Ha T[poleca 3a pellaBaHe Ha TmpodiieMa ChC
CBPBX3aUTHKHIIOCTTA HA KEIe30ITbTHATA KOMITAaHUS, KOATO € Omia
reHeprpaHa B MHHAJIOTO. 3all0YHaXa aKTUBHU IIPETOBOPH C OCHOBHHTE
(UHAHCOBM KpEeOUTOpH, KaTo Lenra Oe IMOCTUTaHe Ha B3aUMHO
MPUEMIIMBO CIIOPa3yMEHHE 3a pa3CpOuBaHEe U MPECTPYKTypHUpaHE Ha
3aabipkeHusITa Ha ['pynara Ha ,, Xonauar B/DK” EAJL.

13% 7% 6% B amopTM3auum
(o]

H 4pyry pasxoam

13% nepcoHan

4a% H BbHLUHK yCayru

maTtepuanu

®ur.2. CTpyKTypa Ha pa3xoauTe 3a feBeTMeceuneTo Ha 2023 r.

YerBbpTata pedpopma Oemie u NpoabibKaBa Ja € CBbp3aHa C
aKTyaJlu3upaHe W U3MBJIHEHHE Ha WHBECTHIIMOHHATa IMporpaMa 3a
passutue Ha b/IJK. be3 ocurypsiBane Ha cpeicTBa 32 MHBECTHUITUHU B HOB
MOJIBUKEH ChCTAaB KOMITAHUSATA HE CaMO HAMA JIa € B ChbCTOSIHHE J1a Ce
pa3BrBa KaTO ChBPEMEHEH M KOHKYpPEHTOCIOCOOEH MpeBO3Bad, HO U
BCE IO TPYZHO, aKO HE M HEBB3MOXKHO, Ie ObJe Ja HM3MBJIHABA U
BOXHUTE COLMAIHU (YHKIUH, BB3JIOKEHH W OT Abpxkasara cbc 30Y
norosopa. Ilo moBox mnposexxpanute pedopmMu Oemie MMOCTUTHATO
cnopasymenne cbc CBeToBHaTta OaHKa 3a ChbOTBETHaTa (PMHAHCOBA
MOJIKpena, KaTo HeMHHWTE eKCIEepTH BHCOKO OILEHWXA IMPEIBHUICHHUTE
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MepKH B ,,IlnaHa 3a mpecTpykTypupane U (JMHAHCOBO CTAOMIIM3UpPAHE
Ha ,, Xonauur BJIJK” EAJ]”, HO mopaau MpUYKMHU U3BBbH KOMIIAHUITA
HE Ce€ CTUTHAa JI0 MOAMKCBAHE Ha CIIOPa3yMEHHUETO.

OTHOCHUTEITHHUAT ISUT Ha Pa3XOJUTE TI0 HKOHOMHYECKH €JIEMEHTH 3a 9-
Te Mecenia Ha 2023 T. e TTOKa3aH B TOJTHATA Tpaduka:

Bsemanmsra kem 30.09.2023 r. ca B 00m1 pasmep 61 653 xw.
nesa. Cnen u3BbplIeHa 00e3lEHKa Ha B3EMaHUITA Mpe3 W3MUHAIUTE
(MHAHCOBU TOAMHU, OajJaHCOBaTa UM CTOWHOCT € B pa3Mep Ha 9 790
xui1. ieBa ¥ crpsimo 31.12.2022 r. ca Hamaznenu ¢ 2 992 xui. nesa.

B3emanusTa OT KIMEHTH U CBbp3aHu Jina Ha ,, Xomauar bJ2K”
EAJl ca oT KOHTpareHTH 9yKIW KM aJMUHHCTpAMd — B OOII Ha
pa3mep Ha 32 024 xuJ. JeBa. B3eMaHHUATA Ca HAITBITHO 00E3IIeHEH .

AHaJIU3 HA 32]b/LKEHUSATA

B tabnunara mo-moiy e mpeacTaBeH aHalu3 Ha 3abJDKCHUATA
Ha ,Xommuar BJIKI EAJl, chopsmo TsaxHaTa JUKBHIHOCT W
n3uckyemoct KbM 31.12.2022 r.

Tabauna 5
Bunose 3aabkenus Ha BJIXK (B xuu.aB.)
3agbakeHma | Kbm 30.09.2023r. Kbm 31.12.2022r.
HeTeky Teky 06w, | HeTeky Teky 06wy, EzmeHEH
wm wm o] my} my} o
2023 2022

Tbproscku 17014 1044 1805 | 17014 1227 1824 | -183

3a4b/IXKEHUA 8 1
AON"HK KN~ 17014 37 1705 | 17014 80 1709 | -43
1 4
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3agbmkeHmsa | Kbm 30.09.2023r. Kbm 31.12.2022r.

HeTery TeKy 06w, | HeTery TeKy 06wy, EzmeHeH

wm wm o wm wm o

2023 2022

Yyxkgn  xn | O 627 627 0 636 636 -9
aAMUHUCTPA
uun
CBbp3aHu 0 0 0 0 2 2 -2
nvua B rpyna
BOX
Opyrn 0 380 380 0 509 509 -129
MonyyeHun 0 3 3 0 3 3 0
aBaHcM  OT
KANEHTH
Kbm 126 413 539 108 525 633 -94
nepcoHana u
OCUTYPUTENHUN
npeanpuatna
[JaHbyHM 0 294 294 0 60 60 234
334 b/IKEHUA
Opyrn 0 687 687 0 671 670 17
334 b/IKEHNA
CbaebHu 0 0 0 0 0 1 -1
nena
Mposusnm 0 5 5 0 6 6 -1
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3agbmkeHmsa | Kbm 30.09.2023r. Kbm 31.12.2022r.

U3MEHEH

HeTery TeKy 06w, | HeTery TeKy 06wy, e

wu wm o wm wm o
2023 2022
Bcuuko 17140 2446 19586 | 17122 2492 19617 | -28

W3rounnk: MexnuaeH qokian 3a aeiinocrra Ha ,, XOJIAVHI BIXK” EAJ]
2023

3agpmokeHusTa no Kourparentd kpM 30.09.2023 r. HamansBar ¢
28 xun. nesa copsamo 31.12.2022 r. KaTO U3MEHEHHETO IO HAKOU
OCHOBHM KOHTPAareHTH €, KaKTO CIIE/IBa:

* TBHPrOBCKH 3abJDKCHUS HaMaleHu cbe 183 xui. neBa;

*  3aIBJDKEHUS KbM [IEpCOHANIa U OCUTYPUTEIHU NPEATIPUATHS -
HamaJjieHue ¢ 94 Xui. JieBa;

* JTaHBYHU 3aTbJKEHUS — yBeNWYeHUE ¢ 234 X1 JIeBa;

* JpyTHU 33bJDKEHHA, YBETUUEHHU cbe 17 Xuil. 1eBa.

3 3akjao4eHue

Xonpuar BJIPK"EAJl eauncTBeHOTO ApyxecTBO B bbirapus,
KOETO M3BBPIIBA MbTHUYECKHU JKEJIE30MIBTHHU MPEBO3U U CE KOHKYPHUPA
Cc aBTOOYCHHs TpPaHCIOPT M aBHOTPaHCIOpPTAa. BbIpeku BUcCOKaTa
OIICHKa Ha TMoTpeduTenuTre 3a KoMmQopTa, Oe30macHoCTTa |
€KOJIOTUYHOCTTA Ha JKEJE30IbTHUS TPAHCIOPT, HUCKATa CKOPOCT Ha
I'bTYBaHE U JIOIIOTO ChCTOSHUE HAa MHAPACTPYKTypara OrpaHHYaBaT
BB3MOKHOCTHUTE 32 pa3BUTHUE HA IPY>KECTBOTO.

EBponeiickuaT CcpO3 KMa NPUOPUTETH 34 pPa3BUTHE HA
JKEIE30IbTHUS ~ TPAHCIOPT,  BKIIOYHMTETHO  HW3TpaXIaHe  Ha
BHCOKOCKOPOCTHa MpeKa U T[IOBHIIABaHE Ha OIEpaTHBHATA
CBBMECTUMOCT MEXJY HallMOHAJIHUTE cucTeMu. MHBecTHULIMHUTE B
pexabunmuTarusi Ha  OKEJNE30MbTHUTE JWUHUW B  bwirapus u
MpeICToAIIATa JInOepanu3aius Ha razapa Ha KeJle30ITbTHUS MPEBO3 Ha
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OBTHULM Ch3AaBAaT Bb3MOXHOCTH 3a IOSIBATA HA HOBHU JKEJIE30IIBTHU
OIepaTopH.

TpancnoptauaT mazap B bearapust mperbprisi 3HaYUTETHH
MIPOMEHH TIpe3 nocieaauTe 20 ToaquHu 0e3 KeNe30ITbTHUTE KOMITAHHH
Jla yCIesT Jla ce MPECTPYKTYpHUpaT M IPHUCHOCOOSAT CBOATA IEHHOCT
Taka, 4e Ja OTrOBOPAT aJCKBaTHO Ha CHBPEMEHHHTE Ma3apHU
m3uckBanug. bJDK EAJl u HK ,,)K” ce npeBbpHaxa B eAHU OT Haii-
c1abo eQeKTUBHUTE KEJIe30IbTHU KOMIaHuu B EBpomeickus cpro3
CbC CBOSl Pa3OyT TMEPCOHAN M OCTapsul TOABMKEH CBbCTaB, C
JKENe30IbTHA MHQPACTPYKTYpa B TEKKO OOIIO CHCTOSHUE U ChC
3HAYUTEJIHU CyOCHINH, KOUTO U IBETE KOMIIAaHUY U3I0I3BAT HE BUHATU
edexTuBHO. BenencTeue Ha riobanHaTa (MHAHCOBA KpH3a TOBAPHUSAT
JKENe30MbTCH TPAHCIOPT B bbirapust cbio oTOeIs13a 3HAYNTEIICH CIIaj
(c okomno 40 mporieHTa), KOSTO 3aBJI0OOYM OIIE MOBeue U 0e3 ToBa
cepuoznute npodiemu B bJIXK EAJ] u HK ,2KI1”.

Brnpeku de yBenuuaBa NpeBO3CHUTE TOBAPU M IIBTHHULIU TIpe3
epBOTO Moyroaue Ha 2019 r., npy»xecTBarta oT rpynara Ha "X oI auHT
BJIXK" 3aBbpuiBaT Ha o011a 3aryda ot 9 MIiIH. JIB. U 110 TO3M HA4YWH HE
yCIsABaT Jja U3MBJIHAT IUIaHA CH 3a MOCTUraHe Ha nevan6a ot 10 muH.
nB. 3a mepuoja. [lpuunHara € B 3HAYUTENHO YBEIUYEHHTE CIPSMO
3aJI0’KEHOTO OIEPAaTHUBHU Pa3XOlH 3a MEPCOHAI, 33 €JIEKTPOSHEPTUs U
3a BBHIIHM yciIyru. ToBa mokasBar JaHHUTE OT (PMHAHCOBUS OTYET Ha
IbpKaBHATa KN Tpyla 3a IMepuoja, MyOJMKyBaHM Ha caliTa Ha
MWUHHCTEPCTBOTO HA PUHAHCHUTE CTIOPE/] M3UCKBAHUSATA 32 Iy OJIMYHHUTE
Jpy>KEeCTBa.

HxoHomuueckara pealHOCT B ChBPEMEHHUS CBAT € OTIIMUYCHA
ChC 3HAYUTENHA JUHAMHUYHOCT M HEOOXOJMMOCT OT TOCTOSHHO
YCBBBPUICHCTBaHE. blojpkeTHaTa cucTeMa M YHpPaBICHUETO Ha
OBbp)KaBHUSL JBIT WUIpasT BakKHA pOJIi B  PEryJUpaHeTO Ha
WKOHOMHYECKOTO pa3BUTHE. TAXHOTO MPaBWIHO YIpAaBICHUE € OT
CBIIECTBEHO 3HAa4YeHHWE 3a CTAOWIHOCTTa M HMHBECTUIMOHHATA
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MPUBIIEKATEIHOCT Ha CTpaHaTa. EQEeKTUBHOTO yIpaBleHHE U
roracsiBaHe Ha JbJIra, 3a€IHO C PAlIMOHAJIHU MOJUTUYECKH PEIICHUS U
sCHa cCTpaTerus 3a OWJ/DKETHOTO (MHAHCHUpaHe, ca KIHYOBU 3a
CTaOMIHOCTTA HA HKOHOMHMKATA.

KoHTpombT BBpXy pazMepa U IUHAMHKATa HA 3aJbDKCHUATA,
3aeqHO0 cbC cTuMyaupaHeTo Ha BBII m ykpenBaHeTo Ha W3HOCHUTE
B3aMMOOTHOIIICHUS, IIIE TOMPUHECE 3a MOJ00psBaHe Ha (hMHAHCOBATa
YCTOMYMBOCT Ha cTpaHaTa. IIpoabkaBaHETO HA aHaNU3HUTE Ha
TCHICHIIMUTE B JUHAMHMKATa Ha IBJITa € OT CBIIECTBEHO 3HAUCHHUC 3a
MOCTUTaHE HA UKOHOMUYECKH MPOCIIEPUTET U YCTONYUB PACTEK.
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RESEARCH&DEVELOPMENT IN WORLD ECONOMY"
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ABSTRACT: Industrialization is a fundamental goal for a significant
portion of developing economies. However, these countries only began the
industrialization process that England began in the 1600s in the mid-1900s. In
the industrialization stages defined as Industry 1.0, Industry 2.0, Industry 3.0
and Industry 4.0, most developing countries are currently somewhere between
Industry 2.0 and Industry 3.0. Most developed economies are currently in the
Industry 4.0 industrialization stage. From this point of view, it is seen that the
difference between developing and developed economies is high. Although
there are many reasons for this difference, it should be noted that the essence
of the difference between the two groups of countries is related to the
importance they give to education and research and development. In this study,
the importance of R&D in the economic development-industrialization
relationship and the details of the industrial structure of the world economy
today will be examined.

KEYWORDS: Economic Development, Industralization, R&D
activities, German Historical School, Education
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1 Introduction

No country in the world exists alone. Therefore, countries
interact with each other and each country determines its relations with
other countries depending on its level of economic development. And
the level of economic development of each country determines the trade
and other relations of other countries. Therefore, it can be said that the

“This paper is partially supported by Scientific Research Grant Ne RD-08-
144/02.02.2024 of Konstantin Preslavsky University of Shumen.
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phenomenon of economic development is not only related to the
country in question, but also a phenomenon and process with an
international dimension. This situation is valid not only in the global
economy conditions but also in the conditions of the 20th century.

The phenomenon of economic development was mainly related
to industrialization after the industrial revolution that emerged in the
16th century. After the industrial revolution that took place in Britain,
industrialization became the desired goal for other countries as well.
The 1900s were a period in which the importance of industry over
agriculture was emphasized in economic literature. The most well-
known theoretical postulate of this is the Singer-Prebisch thesis. The
2000s, on the other hand, represent a period in which technological
products were more valuable than traditional industrial products in
industrialization. Today's world economy conditions are global
economy conditions and the global economy includes global
competition. Therefore, it is of great importance for countries to
compete in the global economy.

2 Economic Development and Industrialization

Economic growth and economic development are different
concepts. Economic growth is a sub-element within economic
development. In determining economic growth, the national income
level in a country and the general change of this level from year to year
are important. However, in determining economic development, the
phenomenon of economic growth -although it can be an important
criterion - is not a sufficient criterion on its own. Therefore, in order to
classify economies among countries in terms of economic development,
it is necessary to take into account not only the concept of economic
growth, which expresses the national income level and its change from
year to year, but also some other basic indicators. In classifying
economic development among countries, the composition of production
sectors within national income and the position of the industrial sector
within this composition are of great importance. The importance of this
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element is valid not only in the 20th century, when industrialization was
of relative importance, but also today.

In classifying the development difference between economies
(which has great importance in affecting production), human living
conditions must be another criterion. For example, in countries with a
weak economic development level, the consumption of basic consumer
goods has a higher weight in total consumption expenditures. In a
society with an underdeveloped economy, per capita national income is
low. In this case, it is expected that income distribution will be very
bad. In these conditions, the people are faced with malnutrition and poor
housing conditions. These negative conditions will obviously
negatively affect the production level in the economy. In such
economies, socio-economic living conditions largely express low
standards, while on the other hand, health problems are an important
issue under the influence of this low standard of living. And again, in
these countries with a low economic development level, there is also a
great deal of inequality of opportunity in education. The factors that are
effective in classifying economic development among countries can be
further increased.

It should be noted here that when economic development is
discussed in a broad sense, it is necessary to focus not only on a
mechanical process such as the increase/growth of production (input-
output analysis); but also on the quantitative and qualitative
developments in the form of leaps in the labor, natural resources, capital
stock, technological knowledge level and the socio-economic structure
in which the economy operates, which constitute the production
function. In this context, it can be said that the development of the
human factor as a production factor is of great importance in order to
achieve economic development. The development of the human factor,
also called human capital, is important not only for the acceleration of
general economic development, but also for industrialization, which has
a special place in terms of the production and use of information (and
is also linked to economic development). Therefore, when talking about
production factors in the economic development process, it is a
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necessity to emphasize the human factor, which is the subject of these

factors, and its development [1]. The human factor describes human

capital and constitutes the main element of Research and Development

activity.

3 R&D Activity in the Relationship Between Economic
Development-Industrialization And Competitiveness

The world economy entered a new structure called the global
economy in the 1990s [2]. While the countries of the world lived in a
relatively inward-looking economic structure until the 1970s, they
started to open their economies to each other more after the 1970s. This
opening up, which first manifested itself in the form of more trade,
paved the way for the world economy to become a global economy over
time, and the world economy became a global economy by the 1990s.
There are many determinants in the world economy becoming a global
economy. Among these, multinational corporations are of great
importance. Because while multinational corporate entrepreneurship
sees the world as a market and a source of raw materials, they have been
the greatest supporters of overcoming national economic borders. Apart
from multinational corporate entrepreneurship, the development effect
of technological development on the world economy, liberalization and
the increase in the efficiency of financial capital, the liberalization of
legal systems and the increase in the efficiency of international
institutions and the collapse of the USSR should also be added as a
factor [3].

While the world economy has become a global economy,
protectionism between countries has been reduced (customs walls have
been lowered) and therefore international trade has become easier
compared to previous periods. At this point, it is necessary to think and
take into account the Uruguay Round and later the World Trade
Organization. While trade between economies has increased,
competition in international markets has also increased. Increasing
competition has pushed companies to new searches in order to exist and
compete in the markets.
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The concept of competition essentially describes the struggle of
more than one element to get ahead. While companies, institutions and
individuals struggle with competition, it is an activity that includes the
problem of living and existing, but also has the opportunity to develop
the competing elements. In today's global world, new technologies
develop in a short time and products become obsolete rapidly and there
is high-level competition in the markets [4].

Today's global competitive environment has brought more effort
for companies and at this point, companies have started to aim to reduce
costs with new production techniques and to obtain new products and
present them to the markets first. Developing new production
techniques and new products essentially involves research and
development (R&D) activities. In other words, companies’ ability to
develop new products and production technigques necessitates them to
allocate resources to R&D. When viewed from this perspective,
companies’ ability to compete in global economic conditions depends
on focusing on research and development beyond classical cost
advantages and developing new technologies. Of course, R&D
activities and technological development in production were important
before global economic conditions, but they have changed significantly
depending on countries’ relative inward-looking economic conditions
and global economic conditions in the world economy [5]. In this
context, there is a need to examine R&D activity, which has an
important place in competitiveness in the global economy.

Research and development activities in an economy are
systematic and creative studies carried out to develop and produce new
products and/or to develop and improve production processes[6].
Development activity is the activity of making an existing element or
structure more functional, effective and sophisticated. At this point,
Research&Development activity can be defined as the activity of
increasing the information about an element and making that element
more functional, effective and sophisticated. According to OECD,
“Research and experimental development (R&D) comprise creative
and systematic work undertaken in order to increase the stock of
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knowledge — including knowledge of humankind, culture and society —
and to devise new applications of available knowledge” [7].

With the R&D activity, the development of production
techniques and products in production in economies is in question. In
this surround, it can say that R&D activity, supporting to technology is
main factor of innovations. The value of innovation can be determined
by how it changes the environment[8]. Innovation is shows itself in 4
forms: product innovation, process innovation, organizational
innovation and marketing method innovation[9]. Developing
technologies that provide innovation opportunities is also possible with
R&D activities, if there are no coincidental discoveries. According to
Gutterman “Research and development activities, commonly referred
to as “R&D?”, are an essential part of any company's efforts to enhance
its knowledge base and ultimately create, acquire, and integrate
innovation into its products and processes. R&D is an inherently
creative process generally engaged in by skilled and trained
professionals from a widerange of scientific and engineering
disciplines” [10].

The main purpose of R&D activity in an economy is to support
the growth and adaptation of businesses and institutions operating in a
constantly changing environment to the changes in the markets. Apart
from this main purpose, some other purposes of R&D activity can be
listed as follows [11]:

-“To develop new products and processes in production and
marketing processes and to find new areas of use

-To find new production techniques in production or to improve
existing production techniques

-To maintain competitive power in the markets

-To reduce costs in the business and increase efficiency”.

According to OECD a R&D activity must be novel, creative,
uncertain, systematic, transferable and/or reproducible[12]. According
to U.S. Business Enterprise R&D, the following activities typically
would be considered research and development within the scope of this
topic[13].

-42 -



ECONOMIC DEVELOPMENT...

1)“Laboratory research aimed at discovery of new knowledge

ii)Searching for applications of new research findings or other
knowledge

iii)Conceptual formulation and design of possible product or
process alternatives

iv)Testing in search for or evaluation of product or process
alternatives

v)Modification of the formulation or design of a product or
process

vi)Design, construction, and testing of preproduction prototypes
and models

vii)Design of tools, jigs, molds, and dies involving new
technology

viii)Design, construction, and operation of a pilot plant that is not
of a scale economically feasible to the entity for commercial production

iX)Engineering activity required to advance the design of a
product to the point that it meets specific functional and economic
requirements and is ready for manufacture

x)Design and development of tools used to facilitate research and
development or components of a product or process that are undergoing
research and development activities”.

In a sense, internal technological advances can be experienced in
the relevant economy together with R&D activities. In economies,
innovations can be realized in production when technological
development can be achieved. Innovations encourage production in the
economy and support the improvement of production processes and
products. The phenomenon of technology and technological change,
which has become almost a fundamental factor in production in today's
world, has been kept as an external factor in neoclassical growth models
for a very long time [14]. But this perspective in neoclassical
economists has been criticized by economists such as Nicolas Kaldor,
Paul Romer, R. Barro, K. J. Arrow and others. These economists have
seen technology as an internal factor in production. While technology
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is seen as an internal factor in these economists, it has also been brought
to a central role in their economic growth models [15].

At this point, it can be said that the Neo-classical growth model,
in which productivity growth and technology are considered external
phenomena, was changed in the 1980s. According to new growth
theories that advocate long-term growth, R&D expenditures are
considered as a factor that encourages developments in science and
technology. R&D investments in technology and science fields are
important criteria for evaluating economic development and
competitiveness for an economy [16].
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Figure 1: The Determinants of Research&Development and
Innovation, Source: Kibrit¢ioglu; 1998,:217 (Schema 5.1).

The most fundamental criticism of neoclassical growth models
on the subject of technology has been that they explain factor
productivity through technological change and treat this situation as an
“exogenous” variable. As O. Ulger’s stated, economists such as Arrow,
Kaldor and Conlisk have included the rate of technological change as
an endogenous variable in the neoclassical growth model, and
indicators such as R&D expenditures, human capital, and advanced
technology imports have been included in the neoclassical growth
model as an endogenous variable as an element of technological
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change. Technology has become more important for economies
especially in the 1990s and after. So much so that the effects of
technology are no longer only seen in the production dimension, but in
every area of life, including social life. In fact, the years when
technology began to make its weight felt in production were the 1970s
and 1980s. In a sense, technology began to make its weight felt clearly
in economic life in these years. While technology made its weight felt
in production in these years, economists also began to draw attention to
the importance of technology in production. For example, in 1986 and
1988, Romer and Lucas and later (in 1990 and 2009) Philippe Aghion
and Peter Howitt created growth models that emphasized
technology[17]. P.Aghion and P. Howitt used to technology as key
factor in their model [18].

It can be said that there are many factors that determine the
Research & Development activity in an economy. Among these, it
should be noted that (as can be seen in Figure 1) the cultural, historical,
religious, sociological and social psychological factors of the countries
are at the forefront. This set of factors supports creativity in the relevant
society. Apart from this set, another factor that greatly affects human
capital is Public Health and National Education Policy. All these factors
determine the Technological Environment in an economy. The
technological environment forms the background of the Research and
Development activity. Research and Development activity in
economies will determine the technological change in the relevant
economy, which will manifest itself as innovation in the economy [19].

According to OECD R&D clasification there are 3 types R&D
activity [20]:

i)Basic research—activities aimed at acquiring new knowledge or
understanding without specific immediate commercial applications or
uses.

il)Applied research—activities aimed at solving a specific
problem or meeting a specific commercial objective.

iii)Experimental development—systematic work, drawing on
research and practical experience and resulting in additional
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knowledge, which is directed to producing new products or processes
or to improving existing products or processes”.

In the world economy of the 21st century, the level of global
competition is measured by technology transfer. According to this
criterion, the country that produces and sells technology is the powerful
country that possesses the technology and information resources. The
world ranking in technology exports continues unchanged as the USA,
Japan and the E.U. [21].

The importance of technology in economic life and the fact that
it creates differences between countries has also been experienced in
history between Britain and Germany, and the competition between
these two economies should be an example for developing economies.
In Britain, there were significant developments in industry after the
industrial revolution. Towards the mid-1800s, the share of the industrial
sector in the British national income reached 40 percent. In the process
of transforming the principalities into national states, Germany was
starting to implement a strategy that prioritized industrialization with
the “Zolverein (National Custom Unity Approach)” policy within the
national state approach, also known as the Historical School. With this
strategy that it implemented in the mid-1800s, Germany drew closer to
Britain. The German historical school and therefore F. List’s
formulation of industrialization have great importance in this success of
Germany.

As A. Goker’s stated, F. List believed that in order to learn the
newly imported technology and apply it to economic life and develop
new technology, this can be achieved primarily through the
establishment of a national research and development network that
includes the education-training system as a whole and industry, state
machinery and universities. Germany's success has also shown that this
approach is correct. While Friedrich List proposed this policy to ensure
economic development and industrialization, he was largely inspired by
the policy put forward by the famous American Treasury Secretary
Alexander Hamilton (1755-1804) for the US economy. In the US, A.
Hamilton argued in his Report on Manufactures (Hamilton, A., 1791)
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presented to the House of Representatives on December 5, 1791, that in
order for countries such as the United States and Germany, which were
not developed in industry, to develop their industrial power, industry
should be encouraged and protected. Friedrich List studied Hamilton's
ideas in America between 1825-1832 and put forward his own doctrine
(in "The National System of Political Economy" published in 1841)
based on the information he obtained from there [22].

F. List focused on the infant industries thesis in his theory. It
should be noted here that the dynamic productive forces theory (Theorie
der dynamische produktiven Kréfte) put forward by F. List and his
emphasis on the importance of human capital education and
infrastructure in the development process have been of great importance
(in the sense of being an example) in terms of countries being able to
develop technology and accelerate their industrialization. The effects of
F. List's ideas also influenced the administrators of developing
countries in the twentieth century with their import substitution
policies. Later in the literature, List's views were also defended by J. S.
Mill (1806-1873), C. F. Bastable (1855-1945), G. Haberler, M. C.
Kemp, W. M. Corden and many other economists [23].

However, as A. Kibrit¢ioglu’s stated, the applicability of the
policies F. List put forward for Germany and which were successful
(within the logic of the protectionist infant industries thesis) is also
debatable in today's global world. Because under global economic
conditions, it is not possible for countries to implement protectionist
practices. When viewed from this perspective, it seems that countries
can compete in the world economy by developing technology, rather
than protectionist policies, by developing countries' education and
training systems and by supporting R&D activities through studies that
can be implemented jointly by state institutions, universities and
representatives of the industrial sector.

Conclusion

In the face of Britain, which made significant progress in
industrialization in the 1600s, and Germany, which accelerated
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industrialization in the 1800s, countries in most parts of the world
did not have the same opportunities. While these countries were
introduced to industrial products through imports, their
production structures consisted only of agricultural sectors, small
factories and artisan activities.

However, by the 1950s, industrialization quests and
initiatives had begun in a significant portion of developing
economies. These industrialization quests, which came to the fore
in developing economies, were actually a quest to ensure the
economic development of these countries, like developed
economies, and expressed the desire to become a welfare society.
It can be said that the 1950s, 1960s and 1970s were the years
when developing economies focused on industrialization.
However, 50 years after the 1950s, that is, in the 2000s, while
industrialization was still a goal in developing economies, the
world economy entered a new phase in industrialization with the
focus on developed economies and prioritized technology in
industrial development.

Now, in the 2000s, development in the industrial sector is
more related to technology development. And this situation has
meant the main differentiation between developed and
developing economies. The 2000s were the years when the world
economy transformed into a global economy, and the global
economy and extreme competition that emerged in the 1990s
formed the general appearance of the world economy in the
2000s. Under these conditions, developed economies focused on
developing more technology in order to exist and compete in
international trade. This orientation meant that these economies
concentrated on R&D activities. Because the technological
development that brings innovations depends on the increase in
R&D activities.
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In a sense, the 21st century for the world economy is a
century in which the focus on R&D and technology has increased,
based on the importance of knowledge. R&D studies, which mean
a differentiation in terms of economies, have become even more
important for developing economies that are already behind in
industrialization. In the 1900s, these economies, which had to buy
industrial products by selling agricultural products, have tended
to buy technological products by producing and selling
agricultural products and traditional industrial products in the
new century. In fact, it is clear that the solution for these
economies is to focus on research and development activities and
turn to industrialization focused on knowledge (R&D).

However, in a world where protectionism is not possible to
be implemented (under global economic conditions), it is clear
that the solution will be a holistic approach as suggested by F.List.
This is possible in two dimensions. The first dimension is directly
related to the development of the education-training system. The
second dimension is related to do cooperation of universities and
the industrial sector, under the leadership of governments in order
to increase R&D activities in economies. It must say that these
activities which support to increase of R&D is an important
solution option in global economy conditions, for develop
industrial structures and competitional positions of developing
economies.
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METHODOLOGICAL GUIDELINES FOR THE
ORGANIZATION AND CONDUCT OF STEM TRAINING"

KRASIMIR V. HARIZANOV

ABSTRACT: This article examines some methodological guidelines
related to the organization and implementation of STEM education in schools.
Attention is paid to the preliminary preparation of the development of a STEM
lesson and how to implement it in a learning environment. A model is proposed
describing the sequence of actions in the development of a STEM lesson.

KEYWORDS: STEM education, STEM environment, Project-based
learning, STEM technology.

2010 Math. Subject Classification: 97P20 u 97B20

Introduction

STEM education has been gaining attention in recent years through
innovative technologies and teaching methods. Students, faculty, and teachers
are rediscovering the possibilities of solving practical problems, applying
critical thinking to specific situations, and building team relationships.

Using unconventional approaches that combine science, technology,
engineering, and mathematics, lay the foundation for a higher professional
qualification for the trainee and an opportunity for good future realization.

STEM education

STEM education is relatively new to Bulgarian education, but it is
slowly and surely starting to grow and gain more and more popularity.
According to many authors, the first use of this acronym was introduced by the
American biologist Judith A. Ramaley in 2001, replacing the then abbreviation
SMET.

In many studies, the authors point out that in STEM education, the main
actor is the student, and the teacher is only the organizer of the learning
process. The organization of this process includes the combination of science,
technology, engineering and mathematics, integrated into “knowledge,

“This paper is (partially) supported by Scientific Research Grant of RD -
08-112/31.01.2024
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methods and approaches from different disciplines in order to create a richer
and more connected learning experience.” [1]. The goal of this type of
education is not for the student to use his knowledge from one discipline when
solving tasks, but to direct his efforts to solve problems with a “practical focus,
application of what has been learned and understanding of knowledge and
skills in life situations™ [2].

Creating challenges related to everyday life is a difficult process, given
that the teacher must take into account the life experience of students, their
social environment, as well as their knowledge in various fields. Very often,
with younger students, situations are presented in the form of a game. And like
any game, it must have conditions, a goal, resources, rules, etc. “For each type
of game, it is important how exactly it can be used for educational purposes.
In order to obtain truly effective and motivating learning, the teacher should
have a number of competencies.” [4]

With older students, STEM approaches are geared towards working in
collaboration and solving problems that require a wide range of knowledge and
competencies.

However, why does STEM education have difficulty entering the
educational process? There are several reasons. On the one hand, “the modern
teacher is challenged to be competent in these four disciplines and to set tasks
whose goals are solutions related to the challenges and problems of the modern
world.” [5]. In support of this, the authors in [3] present a study in which, “out
of a total of 156 respondents, only 27.5% know what STEM means”, and 22%
indicated that they teach lessons through STEM.

Another important prerequisite for organizing STEM education is the
availability of STEM rooms and, if there are any, to what extent they can be
useful to teachers. In the last few years, the Ministry of Education and Science
has paid serious attention to this direction. Several operational programs have
been launched aimed at “building STEM centers and high-tech equipped and
connected classrooms (HTECC) in schools through the supply of
equipment/furniture/software” [6].

The teacher and STEM centers

STEM centers are the place where students can apply their knowledge,
using the available resources and equipment. In order to fulfill the goals of a
STEM lesson, it is necessary to go through a preliminary preparation of the
teacher, which may include:
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1. Choosing a challenge;

2. Studying the curricula;

3. STEM room capabilities;

4. Formulating the task;

5. Evaluation criteria.

The first step (choosing a challenge) includes the main idea that must
be solved within one or several hours (as is the case in most cases).

The second stage is related to studying the curricula for the current
school year, as well as those studied at an earlier stage. Here it is time to
understand what knowledge and skills can be used in solving the task.

The capabilities of the STEM office, here every teacher should know
what equipment, applications and resources are available. Very often, due to a
lack of supplies or a certain technique, the condition for the implementation of
a task changes.

The final formulation of a task is related to the analysis of the previous
steps. Depending on the material base and the expected results provided for in
the curricula, the goal of the task may change partially or completely.

The criteria for evaluating the assigned task can be formulated by each
teacher according to the observations he has on the student groups. As with
any project task, the main challenge for evaluation is the contribution of each
student in solving the task.

Using this model could support the work of every novice teacher so that
he can plan and implement all the interdisciplinary goals he has foreseen in his
tasks.

An important aspect of the correct implementation of more than one
STEM lesson is the level of knowledge that the students have. Even if some of
them have hesitant knowledge, these types of lessons consolidate the
knowledge and make it more permanent in their consciousness.

Conclusion

The use of STEM approaches in education gives each student the
opportunity to present their knowledge, skills and competencies in solving real
challenges. Working with various technologies, combined with natural
sciences and creative activities, motivates and engages students' attention to
science and the problems of everyday life. Working in an appropriate STEM
environment is a suitable start for the future realization and professional
orientation of both schoolchildren and students in higher education.
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COLLABORATIVE 3D MODELING SOFTWARE"
DELYAN H. SARMOV

ABSTRACT: Collaborative product development, referred to as
collaborative product design or CPD, is a business strategy of product
creation, and a set of software tools that allow multiple developers or
companies to work together on a product. One of the most challenging areas
of design is 3D modeling and CAD/CAM systems. To address this issue, a
number of software tools and research projects have emerged that offer
collaborative solutions. This article aims to summarize existing solutions
with a focus on collaborative 3d modeling software with remote rendering.

KEYWORDS: Collaborative, 3D software, Co-design systems, Web-
based visualization;
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CO®TYEP 3A CbBMECTHO 3D MOJEJIUPAHE '

JEJsIH X. ChPMOB

1 BnBenenue

CbBpEeMEHHOTO Pa3BUTHE HA TEXHOJOTMUTE 3a €KUIHA padoTa
HaBam3a W B oOmactu karo 3D guzaiin u CAD cucremn.
Pazpaborunny, nusaiiHepw W HMHKEHEpH ce Hajara jga paboTsAT Ha
ornanedyeHn paboTHn Mecta. Pa3paboTku, KOMTO  HM3HCKBAT
CHELMAIUCTH B Pa3jIMYHU AMCUUILUIMHM, CHUIO € HEOOXOIUMO 1a

fCrarusaTa e yacTuuHo puHaHCHpaHa no npoekt Ne PJI-08-107/30.012024
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KOOpAMHUpAT padoTaTa cH B peasHo Bpeme. HapacTBa ThpceHETO Ha
NPOIYKTH KOWTO TO3BOJSIBAT MHM3aliH, aHAJIW3 M IPOM3BOJICTBO HA
OPOOYKT B paslpeneneHa cpera. B mocnemure TroAWHH B
chlIecTByBalys copryep ce no0aBs TakaBa (YHKIHMOHAIHOCT M ce
pazpaboTBaT HOBH TMPIJIOKHU TIPOMYKTH 3a chBMecTHO 3D
moaenupane u CAD/CAM cucremu.

Hpyra TteHneHIMsi ca HOBH pa3paboOTKu B o0mactra Ha
BUpTyaJHaTa M Jo0aBeHa peanHocT. Te uMmar Hykaa oT ToisiM obem
BU3yanHa wuH(popMaiusa — n3o0pakeHus, Buaeo U 3D Moxenu, KosATo
Jla ce M3MOJ3Ba 3a TeHepupaHe Ha chabpikaHue. HaOmiogaBaTt ce u
OITUTH 3a BKJIFOUBAHE HA M3KYCTBEH MHTEIICKT B MpOIieca Ha Ch3/1aBaHe
Ha 3D momemn w cuenu. [lpm TakwBa 3amaum € HEOOXOIUM €
BHCOKOIIPOM3BOIUTENICH XapJyepeH Iopaau, KOeTo ce pa3padoTmar
pasmpeeseHy CUCTEMU OCUTYPSIBAIIM HEOOXOAUMHUS pECypcC.

B Ta3u crartus ca 0000IeHN H3UCKBAHUATA TIPE]] CUCTEMUTE 3a
CBHBMECTHO MOJICTIMPAHe, TEXHOJOTUUTE KOWTO C€ W3MON3BaT |
CBILECTBYBAIUTE PEIICHNS B 00JIACTTA.

2 OcHoBHH ¢QyHKIMH Ha codryepa 3a cbBMecTHO 3D
Mo/ e/ UpaHe

Moxe 1a ce ChCTaBU CIMCHK C BB3MOXHOCTUTE Ha codTyepa
KOUTO Ca ONpe/eidlly 3a Ja OINpelesiuM JajieHa CHUCTeMa KaTo
cucTeMa 3a ChbBMecTHO 3D Monenupane:

- MHOronoTpeOHuTeNICKN TOCTHIT B PEXKHUM Ha PeJaKTHPaHE;

- VHTerpupann MHCTPYMEHTH 3a MPOSKTUPAHE M TMperies Ha
MPOCKTHTE;

- CbBMECTHMOCT ¥ OOMEH Ha JaHHA B MHOTOIIOTPEOHTEICKH
pexuMm;

- Be3amoxkHOCT 32 cbBMecTHa paboTa B peajHO BpeMe U
KOHTPOJI Ha BEPCUUTE;

- CucreMa 3a peHaeprpaHe ¥ BU3yalTn3aIlis;

- Obmayno 6aszmpana u Mamadupyema HHOPACTPYKTypa;

- VHTerpanus Ha M3KYCTBEH HMHTEJCKT W MAIlMHHO O00ydeHue
(TIpenmopBUNTENHO).
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OcCBeH TIOCOYCHHUTE XapaKTEPUCTUKH He TpsiOBa J1a ce
HPOITYCKAT U MO-00MTH N3NCKBAHMS:

- llena Ha codyepa;

- CenuuyHy  M3UCKBaHMS KbM  (DYHKIHMOHATHOCTTA U
MoThpkaHuTe (HaiIoBH GopMaTH;

- Ilognprxka Ha 3D neuar;

- Konpunenumannocr ©a paboTata U  CHUTYPHOCT Ha
KOMYHUKaAIUATA,

Pazpaborunmure n3bupar cuctemara ¢ KOATO Aa padOTAT Ha
Oa3aTa Ha TOpHHUTE U3MCKBaHUs. ChINECTBYBAIUTE PEIICHUS MOTaT Jia
Ce pa3eNsT B HAKOJIKO KaTeropuu:

3 Cucremnu 3a 3D moaenmnpane.

ChIIlecTBYBAIIUTE PEIICHUSI MOTAT Jla C€ PA3JENAT B HIKOJIKO
KaTeTOpHUH:

- CuctemMr 32 CBBMECTHO MoJieiupaHe Oa3WpaHd Ha
XapaKTePUCTHKY;

B Tasu kareropus momagaT moBeueTo yrBBpAeHn CAD/CAM
cuctemu u mporpamu 3a 3D wmogpenupane. Ilpumepm 3a TakuBa
nponykti ca: AUutoCAD, CollabCAD, NX CAD, Solid Edge,
SolidWorks, Blender, Autodesk Maya u ap.[1,2] Tloacucremara 3a
ekunHa pabota OOMKHOBEHO € peajm3upaHa karo nodaska (plugin)
KbM OCHOBHHSI MPOAYKT. BB3MOXHO € Ja ce 3ariama OT/CIHO,
NPEMMHO B CIIy4auTe KOTaTo Ce MPEIOCTaBsi KOOPAMHUPAII ChPBBD U
JIMCKOBO MPOCTPAHCTBO, OCUTYPEHU OT KOMITAHUATA Pa3pabOTUHK.

OpranuzainusaTa Ha JeHHOCTTa MOXe Jia ObJie CHHXPOHHA U
acuHxpoHHa. [Ipu acuHXpoHHaTa paboTa BCEKW Au3aliHep paboTh
BBPXY OTJCIICH €JIeMEHT, a B TIOCJICJCTBUE CE M3BHPIIBA CriIo0Ka Ha
sUIaTa CIeHa MITH MOJIE.

CunxpoHHaTta paboTa ce OCUTypsiBa ¢ U3MOJI3BaHE HA ChPBBPHA
yciayra chXxpaHsBamia (aiioBeTe ONKMCBAIIM CIEHATa B IOCTOSIHHO
aKTyaJIeH BHJ, KATO ChPBbpa Ce TPWKHU Ja MPEIOCTABU HA KIIMCHTUTE
nociieiHaTta Bepcusi Ha mpoekta. He ce momyckar KOHQIUKTHpAIIN
OIlepalvi Ha OTICIHHUTE KIMEHTH. MHOTOCTBIIKOBUTE OIEpAIMU Ce
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MPENICTaBAT KaTo (PYHKIIMU U CE MPEAABAT U BU3yaTU3UPAT HA BCUYKU
KIIMEHTH 10 OTAeJeH KaHal. ToBa € Hali-TeXKara 3ajada 3a
cucteMuTe Oa3upaHM Ha XapaKTepHCTHKH. Ha mnpakTHka BCHYKH
MIPUJIOKEHUST UMAT HAKaKBU MHOTOCTBIIKOBH OIEPAllMU, KOMTO HE CE
BU3yalM3UpaT NPABUIHO NIPU OCTAHAIUTE KJIMEHTHU JIO0 3aBBPIIBAHETO
UM.

- Web 6a3upanu nponykru;

[Tpumepu 3a TakuBa npoayktu ca: Onshape, Scetchfab, Gravity
Sketch, Spline.

[pencraBnsBar Web npunoxxenne (Single page application).
Morar ga ce HM3MON3BaT OT NPOU3BOJIHO YCTPOWCTBO C HMHTEPHET
CBBP3aHOCT  JIOCTATHYHM  MapaMeTpu 32 Ja  BU3yalu3upa
penakTHpaHuTe OOeKTH. BmH3yamuzanusra ce  U3BBpIIBA  HA
KJIHEHTCKUTE cucTeMu ¢ mamoisBane Ha WebGL. PabGoTHata cpena ce
3apexia B Opay3bp, HO 4eCTO ce MpejyiaraT MOOWIHN MPHIIOKCHUS U
HACTONTHU TIPWIOKEHHs. Te ChIo ca pa3pabOTeHU Ha CHBMECTHMH
oubmmoreku. [3]

Paspaborenu ca cnenuanHu QaisioBu (GopMatd KOUTO Ja
no3BoJisiBaT npenasane Ha 3D nadopmamms. Hanpumep VRML, X3D,
W3D, ZGL, OpenHSF. JlobaBeHa BB3MOXKHOCT 3a OIMCAHHWE Ha
TpunsMepHa uHpopmanusi B MPEG-4. Te3u dopmaru ca 3a oOmia
ynorpeba W He ca MOAXOAIIM 3a mpejacTaBsHe Ha cioxkHu CAD
monenu. Jlunicat uM QyHKIMHU 3a mipencTaBsHe Ha oneparun B CAD
CHUCTEMHUTE W WHQOPMAIUS 32 CTII00KAa MEXIy OTICIHUTE EIeMEHTH.
[MpenaBaneTo Ha JaHHU MEXIY MOTPEOUTENHUTE CE W3BBPIIBA Ype3
cragnaptans HTTP mportokon, B mocoueHure mo rope (aiioBu
¢dopmatu. MupopMmalus 3a TEKyIIUTE ONEPALUU U3IBIHIBAHU BbPXY
MoJenuTe ce npegaasar Mexay kimentute B JSON mwin HML dopmar.

- IMorouno 3D npenasane (3D streaming);

CTpUMHMHI'PT KaTO TEPMUH ce JaeuHHpa KaTo IOTOYHO
nmpelaBaHe Ha aynuo wiu Bujueo. He e HeoOXommmo fa ce M3Teriv
nenusaT (ait 3a 1a 3amovHe B3MPOU3BEKIAHETO HA WHPOPMAITUTA.
B konTekcra Ha norouyHoto 3D mpemaBaHe MOTPEOMTEIUTE MOratr ja
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TMOJTy9aT YacTTa OT CIeHAaTa, OT KOATO ce HyX/IasT. B TakuBa ciy4au e
W3BECTHA TJIEIHATA TOYKA MO KOSATO MOTPEOHUTENAT BIXK/IA CIieHaTa 1
HapaMeTpHUTE Ha M3MOJI3BaHaTa TIPOEKIIHSL.

3a HamassBaHe Ha Tpaduka ce H3MOJ3Ba ,,0MPOCTABAHE HA
mozmena‘““ (Mesh simplification). Ileara Ha To3u METO € [1a C€ HAMAJIAT
Opost Ha TPUBIBIHUIMTE, KATO CE 3ala3d NPUEMIMBO HHBO Ha
KauecTBO Ha Mojena. [lpu npubimkaBaHe Ha HU3IJIEAa CC M3BBPINBA
obOpaTHHsI TpoIleC Ha ,yChbBbpIICHCTBaHe Ha Moxaena™ (Mesh
refinement). 3a menra ce mporpecuBHO ce TpeaaBa MHGOPMAIHS 3a
Mojienia ¢ moBede jeraiii. HaaudHuTe anropuTMu 3a ONpOCTSIBaHE
MoraT Jaa ObJaT KaTeropuU3upaHd B TpPU Kjaca: JeIUMalus Ha
BBPXOBE, HTEPATHBHO CBHBAaHE Ha PHOOBE M IPYNHMpaHe Ha BbPXOBE

[4].

OcHoBHHTE (YHKIMHU peann3rpaHd Ha ChPBBP 3a motouHo 3D
npenaBane ca: Mesh simplification, Mesh refinement u
KOMYHHKAIMATa MEKAy KineHTute. 3a momenra 3D streaming e mo-
MOJXOIAIIA 32 MpeJaBane Ha HHPOpMaLUs 10 KIMEHTH OTpeOnuTenn
Ha H(pOpMaIUs OTKOJIKOTO 3a peJaKTUPaHEe Ha TPUM3MEPHH MOJICIIH.

- Nvidia Omniverse;

[Tnardpopmara Omniverse Ha kommanusta Nvidia e momynHa
mwiargopma 32 pa3padOTYMIM, KOSATO BKIIOYBA  [POTPAMHHU
uHTepdeiicu, cpean 3a pa3padoTka W MHKPOYCIYTH C IOMOIITA Ha
KOMTO MOTaT Jia c€ HW3MOoJ3BaT OOJIAYHO Oa3MpaHd W3YMCIUTEIHH
pecypcu. HMHTerpupa TEXHONOTHH 3a peHJEpUpaHe, OIlepaTuBHA
CbBMECTUMOCT Ha J[aHHH, MO;Ipkkka Ha OpenGL, Physics u
CBTPYZHUYECTBO B pEAHO BpeMe, IOJIIOMAaraHo OT TeHepaTHBEH
W3KYCTBEH HMHTEJIEKT. B o0nmauHuTe yciayrm morar jJa ce H3I0JI3BaT
CHUCTEMHUTE 3a MOJAEIHMpaHe 0a3upaHM Ha XapakTepHCTHKH. Taka ce
NPEOCTaBs OTAAJICUEH U3UUCIUTENEH pecypc A0 pabOTHU CTaHLMH C
no-Hucku mapametpu. OCHOBHa ChCTaBHa dYacT OT oOJjavHara
miardopma e Universal Scene Description (USD), koiiTo ocurypsisa
NOJ/IPBXKKA Ha paznuyHu rpaduunu ¢aitnosu GopMatn U oOMEH Ha
UHQOpMAIUST MEXIy NPWIOKEHHs. 3a peHJEepHpaHe Ha CICHH ce
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u3nonsBa anropurbMa Ray tracing (PTX render). KomyHukanusita
Mexay o0nadHo OaswpaHa CHPBbpPHA HMHCTAHIUS W TOTpEOHTEN €

MoKa3aHa Ha [5,6]

Application

© () %)

RTX Render Queries Scene Edits

usb usD USD Notify Omniverse
Render Write Channel

"

Stage

®ur. 1. [porpamen untepdeiic Ha Nvidia Omniverse

ITo cemectBo Nvidia Omniverse e mo-ckopo miarhopma 3a
usnoiiBane Ha apyr 3D codryep ¢ HeoOXoaumuTe OUOIMOTEKH 3a
UHTETpalksiTa My | O0JauyHM YCIyrdW 3a MPeAoCTaBsSHE Ha
U3YUCITUTENICH Pecypc.

4 3akaoueHue

Paspabotkute B 0o01actTa Ha 3D MozmenupaHeTo Beue BKIIOYBAT
KaTO CTaHAapTHa (QYHKIMOHAIHOCT MOAYIH 3a Kosabopamus. B
CBILIECTBYBALIUTE HporpamMu ce m00aBsi WiIM obOorarsiBa TakaBa
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¢ynkimonanHoct. Hosute mnpoayktu mnpeodnamgaBamo ca Web
Oazupanu. V3YHCIUTETHUS TPOIEC M PEHACPUPAHETO CE U3ITBJIHIBAT
U3IUI0 HA KIHCHTCKUTE paOOTHH CTAHIMH, JOKATO CHhPBBPH CE
U3M0JI3BAaT 32 CHHXPOHU3ALMS Ha OMNCpalUUTe W MOIIbpKaHe Ha
aKTyaJTHO KOIIME Ha peJaKTUpaHaTa CIeHa.

ITorounoTro 3D mnpemaBane ¢ Bce omie ci1abo 3acTHIICHO.
CpezcrBara 3a peakTHpaHe Ha MoJielia Ha ChpBbpa Mpear NpeaaBaHe
Ha JaHHUTC KbM HOTpC6I/ITCHﬂ Ca HEJOCTaTb4YHU.

ITnardpopmara Nvidia Omniverse mpemiara Bb3MOXHOCTH 3a
M3IIBJIHABAHC Ha HM3YHCIICHUATA Ha CbPBHPU OCUT'yp€HU oT
KoMmaHusaTa. Karo HemocTaTbk MoXKe J1a ce 0TOeJeKH BHCOKATa 1IeHa,
U3MCKBaHHWATA 3a cHemuduyeH Xapayep, H3MOJ3BaHETO  HA
HEIOKyMEHTUPAHH OUOIMOTEKH ChC 3aTBOPEH KOJI M BCE OIIE MATKHST
Opoit ppoHTEH ] MPUIIOKEHUS U OUOTUOTEKH.
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AUTOMATION OF REHABILITATION DEVICES: A CASE
STUDY OF MOTORIZED SYSTEM FOR KINESIOTHERAPY

MIROSLAV M. CHOLAKOV
HRISTO I. PARASKEVOV

ABSTRACT: This paper presents the development and integration of
an automated rehabilitation device for kinesiotherapy. By replacing the
traditional mechanism, based on a shock absorber, with a screw mechanism
and upgrading the traditional BLDC motor with a significantly more powerful
one and integrating an Arduino- based control, the precision, efficiency and
scope of tasks the device can do, have been significantly improved. Key
components include an encoder, a Hall sensor and LCD for feedback. Patient
data shows faster recovery times and increased therapy effectiveness. This
paper compares the device’s functionality before and after modifications,
showing its potential for widespread application in rehabilitation..

KEYWORDS: Rehabilitation, Kinesiotherapy, Automation, BLDC
Motor, Screw Mechanism;
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ABTOMATU3ALINS HA PEXABMJIMTAIIMOHHU YPEJIU:
HPUMEP 3A MOTOPU3UPAHA CUCTEMA 3A
KUHE3UTEPAIIUA *

MUPOCJAB M. HOJIAKOB
XPUCTO U. [IAPACKEBOB
1 BnBeaenue
MO,Z[epHI/I3aLII/I$ITa Ha MCAUINUHCKHUTC TCXHOJIOTNA (] oT

ChIICCTBCHO 3HAYCHHC 3a HOJIO6p$IBaHeTO Ha pexa6I/IHI/ITaHI/IOHHI/ITe
ImpouecCu, KpA€TO KIIFOUOBA POJIA UI'pasiT TOYHOCTTA U eq)eKTI/IBHOCTTa
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HAa TeEpameBTUYHUTE YycTporictBa. [1, 2] MexaHoTepanusTa,
W3IIOJI3BAINA CICIUATU3NPAHA ypPEau KaTO MaIlUeHTCKHs JudTep
“Vermeiren Albatross”, e QokycupaHna BBpPXy TpeTHpaHe U
Bb3CTAHOBSIBAHC HA TWANMCHTH C JBUTATeIHHM Hapymienus [3].
HactosmusaT mpoekr mMa 3a men mnoAoOpsiBaHe Ha ypeda, upes
aBromatusanus ¢ Arduino Uno R3, maarpaxkmane Ha BLDC moTtopa u
MOJMSIHA HA TTOBJIUTAIINS MEXaHU3bM C BUHTOB.. Te3n MOIUPHUKAIINI
IMO3BOJISIBAT MPEUU3HO YIIPABJIICHUC U PpAa3HIMPABAHC Bb3MOXKHOCTUTC HAa
ypena B mpoieca Ha pexaOwimuranus [3, 4]. M3nonsBanero Ha
CHBPEMCHHU TEXHOJOTMH MpeJJiara Io- rojisiMa T'bBKABOCT BBbB
BBH3CTAHOBHUTEIHUS TPOIEC, KATO OCUTYpsiBa Obp3M U ePEKTHBHHU
pe3yiaTatu npu IMannueHTHU C JABUT'aTCIIHN u HEBPOJIOTMYHUN
yBpekaanus.[5, 6]

2 CbBpeMeHHH TeHJEHIMH 3a AaBTOMAaTH3alHUs Ha
KHHe3uTepanusTa

ABTOMaTH3MpPAHUTE CHCTEMH TNPEAOCTABIT HOBU BH3MOKHOCTH
3a pexaOWiuTanus Ha MalUeHTH KaTo IMOANoMarar M oOJeKdyaBat
KMHE3WTEpareBTa W OCUTypsABaT IEPCOHAIM3MPAHO U IPELH3HO
JIEUCHHUE.

B pexaOwinTauvoHHUST TpoLEC CJeX HEBPOJIOTHYHA H
OpTONEIMYHA TMATOJOTUS ABTOMATHU3UPAHUTE CHUCTEMH IIpelylaratr
pelieHnss 3a BB3CTAHOBSBAHE HA MOTOPHUTE (YHKIUH Ype3
KOHTpPOJIMpaHa cpeda 3a JABIKEHMATA W QJalTHBHOCT HA
TPEHUPOBBYHHUTE MIPOTPAMHU CIIPSIMO CHCTOSIHUETO HAa BCEKH IAlMEHT.
ToBa mo3BosIsiBa MO- TOYHO HACOYBAHE HA TEPAIKATA U HAMAJISIBA PUCKA
OT pa3BUTHE Ha MOBTOPHHU TpaBMH.[/] ABTOMarH3amysATa momodpssa
mpoleca Ha  KMHE3UTEpanusaTa  3HAYMUTENHO,  HaMaJsBallku
HEOOXOJMMOCTTa OT MOCTOSHEH HAJ30P OT TepareBTa U MOBHUILIABAHKN
Ka4eCTBOTO Ha yIpakHeHusTa [7].

CpBpeMEHHHTE  TEHACHIMH  3a  aBTOMaTH3alMs  Ha
TEpaneBTUYHMS TPOLIEC BKIIOYBAT CICTHUTE TUIIOBE CUCTEMHU:
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PoGoTusupanu cucremu:

PoGotusupannte ycTpoWcTBa WrpasT BakHA POl B
peXaOUIUTALIMOHHHMS TIPOLIEC HA MAIMESHTH C TEXKH yBpexkIaHus. KoM
TSAX CHalaT €K30CKEJICTUTE U TePareBTUYHUTE POOOTH.

®urypa 1: Po6orusupana cuctrema REAER

Bbuoduiindex cucremn:

Wuterpanusra Ha OnoduilnOex cUCTEMH, ChCTaBEHH OT TIO-
KOMIUICKCHA CEH30pH B KHHE3UTEpamusra [aBa Bb3MOXKHOCT 3a
noJyyaBaHe Ha oOpaTHa BPB3Ka 3a M3BBPLIBAHUTE JBIKCHHUS, KOSTO
criomara 3a TOYHa aJlanTanus Ha TepaneBTH4Hus nporec. buopuiindex
cucremure ce paznensat Ha EMG(Electromyography ) O6unoduiinbex,
RTUS (Real- Time Ultrasound Imaging) 6uoduiindex , Cardiovascular
onoduumodex. [8]
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®urypa 2: Callibri EMG Wireless Buoduiiaéex cucrema
MexaHoTepanusiTa 1 aBTOMATU3MPAHUTE CUCTEMM:

q

ABTOMAaTH3MpPaHUTE CUCTEMH IIOBHIIABAT €()EKTUBHOCTTa Ha
MeXaHOTepanuaTa Ype3 OCUrypsiBaHe Ha MPEU3HOCT 1 0€30IMacTHOCT B
pexabunurtanuonnuss mnpouec. CPM MammHuTe ca mnpumep 3a
ABTOMAaTH3MPAaHU YCTPOMCTBA CIOMaramy 3a Bb3CTAaHOBSBaHE Ha
MOBM)KHOCTTA HA CTABUTE ClIE]l XUPYPTUYHH HHTEPBEHIHH. [8]

®@urypa 3: CPM mammuHa 3a 10J1eH KpaiiHuK.

3 AHanu3 Ha nanueHTcKus Judrep Vermeiren Albatross
npeay Moau(puKanuuTe

[IppBOHAaYaTHO B CTPYKTypaTa Ha MNAUEHTCKUs Judrep ca
3aJI0KEHHU CJICIIHUTE KOMIIOHEHTH:
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IloBaurain MexaHu3bM:

[MoBouramara  (QyHKIMOHATHOCT  c€  M3IBJIHSABA  OT
aMOPTUCBOPEH MEXaHU3bM C MakcumalieH xof oT 20 cM. MexaHu3MbT
OCHTYpsIBa OTpaHMYCHA MNPELHU3HOCT W KOHTpois. [IpennsHocrra Ha
armapata € 0coOCHO 3aHWKeHa TpH pabora Oe3 ToBap, Thil KaTo
MEXaHU3MBT TI03BOJISIBA HEBOJIHO IOBIWTAaHE HArope, BOJACLIO 0
HEKOHTPOJIMPYEMU JIBHKCHUSL.

Mortop u 3axpaHBany MOAY.JI:

AnaparsT Vermeiren Albatross e oOopyaBaH ¢ 0e3ueTKOB
(BLDC ) motop ¢ padotHa mormHocT 50 W, 3axpanBan ot 2000 mAh
aKyMmynaTopHa Oarepusi ¢ paboteH Bontax 24 V. Ilopanm Huckara
MOITHOCT, ITBJIHUS XOJ1 Ha MOTOpa C€ U3BBPIIBA 3a | MUHYTA.

IIpu nocrossHHa paboTa Ha MOTOpa OaTepusTa HU3ABPKA 5
MHUHYTH 1 € He00X0IuMO 3apexaaHe 3a 18 munytu. HecbpazmepHocTTa
MEXIY BpeMeTo 3a padoTa M BpPEMETO 3a 3apekKAaHe 3HAUYUTETHO
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OrpaHMYaBa BB3MOXKHOCTTA 3a IPOABIDKUTENHA paboTa Ge3
NpEeKbCBaHE U HaMmajsiBa €(QEeKTHBHOCTTa Ha YCTPOHCTBOTO NpHU
TepaneBTUYHU IPOLEIYPH.

YunpasasiBam MoayJi:

Beprukanuzaropa Vermeiren Albatross pasmonara ¢ pbYHO
yIpaBJieHNe, KOHTPOJIMPAIIO MOCOKaTa Ha JABIKEHHE Ha MOTOpA.
MoaynbT € 000py/BaH C TEIJOBSH JATYMK U JAaTYMK 33 HUBOTO Ha
Oartepusita, KouTo ca pasmonoxkenu B TiMotion Control Box,
Pa3IoJIoKeH B IIpeIHAaTa YacT Ha amapara.

» .
®urypa 5: TiMotion Control Box

®urypa 5: TiMotion Remote Module

HabmroaBa ce nurica Ha Bb3MOXKHOCT 32 KOHTPOJ Ha CKOPOCTTA
Ha BPTEHE Ha MOTOPA M IIPOrPaMHUPYEMOCT Ha JICHCTBHETO Ha MOTOPA.
Heo0x0aumo e mpobJKUTENHO 3aabpkaHe Ha OyTOHA, OTrOBapsIII 32
JKeJlaHaTa I0CcoKa Ha BbPTEHE.
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Tabauua 1: XapakTepucTHKHU Npean MoaupuKamus

Bpeme 3a uznbiHeHne Ha 2 MUHYTH
paboOTeH UK
Y 100cTBO 3a MoN3BaHe Hucko
M3appKIIMBOCT Ha O6aTepusiTa 5 MUHYTH
Bpewme 3a 3apexnane 18 MunyTH
[Iporpamupyemoct Hsawma

4 AHanu3 Ha nanueHTcKus Judrep Vermeiren Albatross
cjaeq MoTu(pUKAITAATE

B xoma Ha U3cneBaHeTO Ca HalpaBeH! CICTHUTE MOTU(DHUKAIIN
o mudTepa.

IToBauram MexaHH3bM:

[ToBouramusi MeXaHU3bM € 3aMEHEH C BHHTOB MEXaHHM3BM C
neibkrHa 20 cM U Mexaype3OeHo pascrosaue 4 mMm. Taszu mpomsiHa
eIMMUHHAPA HEJOCTAThIUTE HA CTapusi MeXaHU3bM Oa3upaH Ha
aMOPTUCBOP U TIO3BOJISIBA I10- NPELU3HHM ABWKEHHA Ipu padoTa.
N3paboTeHn ca MpUKpErsly IJ1aBU B ropHaTta W JOJHATa 4acT Ha
MEXaHU3Ma, OCUIypsBallld CTAaOMIHOCT Ha amapara [0 BpeMe Ha
pabora. 3a OOnbBIHWUTENHA CTa0WiaM3auus ca A00aBeHH IO JIBE
NOJIMYPETAaHOBH IJIACTUHH, KOUTO €IMMUHHUPAT BUOPALIMUTE TI0 BpeMe
Ha pabora.
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®urypa 7: Ilopauram BUHTOB
MeXaHM3bM NPHKpeneH KbM
BLDC moTop ¢ npenaBka

®@urypa 8: ChnocTraBka Ha
HOBHS MeXaHU3bM ChC CTApUS

Mortop u 3axpaHBaHe:

H30pan e 6e3uetkoB (BLDC) MOTOP ChC 3HAUUTEIIHO I10- BUCOKA
pabotHa MomHOocT OT 350 W, 3aXxpaHBaH OT aKyMyJaTopHa OaTepws
ZN2000MP- 10S2P. MoHTHpaHa € peMb4Ha NpelaBKka 3a e(heKTUBHO
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3aJBIDKBAaHE Ha BHMHTOBUS MeXaHuW3bM. I30panata Oatepus e
nBykineTbuyHa ¢ kamanureT 4000 mAh u paboten Boarax 36V. Ilpu
TECTBaHE Ha CHCTEMaTa € YCTAaHOBEHO 3HAYHMTEIHO IMOJ0OpEeHHE BHB
BpPEMETO HEOOXOMMO 3a ITBJIHMS X0/ Ha MoTopa. [Ipu meiaHa ckopocT
To ¢ 10 cexynmu. [Ipu mocrtosHHa paboTa Ha MOTOpa, OaTepusTa
m3abppxka 30 MuHyTH ¢ Bpeme 3a 3apexxnaHe 20 muHyTH. Tekymiara
KOH(QUTYypanus € 3HauYWTeNmHO To- e¢duKacHa TI0 BpeMe Ha
TEpaneBTHYHN TPOLIEAYPH.

YunpasasiBam Moay.Ji:

Ce3nmazeH e HOB ympaBisiBam] Moaya ¢ saapo Arduino Uno R3,
KOHTpOJIMpall JBMKEeHHATa Ha moTopa 4pe3 L298N X11B ngpaiibp,
cen3op Ha Hall m ocurypsBam obpatHa Bpb3ka mocpenctsom LCD
ekpan 1602, crioen 3a [2C nnTepdeiicen moayn K2126 u koHTpOI 4pe3
EHKOJIep C BrpajicH OyTOH.

Mogyna o6paboTBa BXOJHHTE IaHHU OT IMOTPEOUTENs dYpe3
eHKkojgepa W OyTOHa, TO3BOJSBAlKM NpPEHU3HO 3aJaBaHe Ha
napaMeTpUTe Ha NOBAUIraHE M CBaJISHE Ha YyCTpoucTBOTO. Upes
yrpaBIsiBaiys copTyep ce oChIIecTBsIBa IIIABHO ABIKEHUE HAa MOTOPA
, KAKTO U BB3MOXKHOCT 3a KOH(UTIypHUpaHe Ha MPOrpaMH, KOETO BOIH
JI0 3HAYUTEIHO NOoA0OpeHre Ha (YHKUMOHAIHOCTTA U aJallTHBHOCTTA
Ha cHUCTeMaTa CHpsMO HYXXJIWTe€ Ha mnanueHta. [Iporpamupanu ca
yeTupu 0a30BU MPOTPaMH C Bb3MOKHOCT 32 MOJU(HUKAIUS U 3aIliC Ha
Opoii 000poTH HAa MOTOPA B €1HATA TI0COKA, BPEME 3a U3UAKBAHE MEKIY
XOJIOBETE Ha MOTOpa, CKOpOCTTa Ha BBPTEHE Ha MOTOpa, Opoi
IMOBTOPCHUA HAa HUKBJIA.
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®urypa 9: Arduino Uno R3 ®urypa 10: LCD 1602 ¢
KOHTPOJIHA MJIATKA pasmupureiex 12C moxya K2126

\

®@urypa 11: L298N X11B ®urypa 12: Poranmnonen
JpaiiBbp Enxonep KY-040

Cnen TecTBaHE Ha HOBOCH3ZaJeHaTa KOH(pUTypamus ce
3a0eJ1s13BaT 3HAUNTEIIHU MMOA00PEHUs B LJIOCTHATA (DYHKIIMOHAIHOCT
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Ha mudrepa Vermeiren Albatross. Ha mbppBo MmscTto BpemeTo 3a
U3ITBJIHCHNE Ha LIMKbJIA MOBJUrane/ CBaJsIHE € 3HAYMTEIIHO HAMaJICHO
Oaromapenue Ha I

[lpeun3Huss BHHTOB MEXaHU3bM W MOTOpa C MO-TOJsIMa
momrHocT. Habmonasa ce mo- roisiMa Ipoab/DKATETHOCT Ha paOOTHUS
MPOIIeC C IMO- HUCKO BpeMe 3a 3apekaaHe mopaau OarepusTa ¢ JBOHHO
Mo- BUCOK KamaruteT. CHcTeMaTa Mo3BoJIsiBa U 10- PEIIM3eH KOHTPOI
BbPXY JBWKECHHETO MOPaaH MPOrPaMUPYyEMOCTTa Ha MapaMeTpHuTe C
WUHTErpUpaHusi KOHTpoliep. [I[poMEeHUTe TOTIPUHACST 3a TIOBUINIABAHE HA
yI00CTBOTO Ha MOJI3BAHE TOPAJIM CTMMUHUPAHETO HA HEOOXOAUMOCTTA
3a 3aabpKaHe Ha OyTOHM 1O BpeMe Ha pabora. Hamaneno e
(U3NUECKOTO HATOBapBaHE HA KUHE3UTEPATICBTUTE.

Tabauua 2 XapakTepucTHKH cJie MoAUPUKALNS

Bpewme 3a usnbiaHeHue Ha 20 cexyHnu (MaKcUMalHa
paboTeH UKBI CKOPOCT)
Y 106cTBO 32 ON3BaHE Bucoko
W3 nppknuBOCT Ha OatepusiTa 30 MuUHYTH
Bpewme 3a 3apexane 20 MUHYTH
IIporpamupyemoct ITbnHa

5 3akjaoueHue

Buenpenute — mpoMeHHW, — BKJIIIOYMTENIHO  3aMsHara  Ha
aMOPTUCHOPHHS C BUHTOB MEXaHM3bM, MHTErpalluATa Ha MO-MOILIEH
BLDC motop u nporpamupane ¢ Arduino mnardopma, 1oBegoxa Jo
MO-TOJIIMa  MPENU3HOCT, HAAEKIHOCT W (YHKIMOHATHOCT Ha
YCTPOHCTBOTO. AHAJIN3BT MOKa3Ba 3HAYMTEIIHO HAMAaJEHO BpEME 3a
M3IBJIHEHNE HA LUKJIM, MOBHIICHA HM3IBbPKIMBOCT Ha Oarepusita U
nogoOpeH KoHTpos. Te3u pesynraTu moguepraBaT MOTEHIHMAla Ha
HOMOOHM TEXHOJOTMH 3a TOA0OpsBaHE Ha KadecTBOTO HA
pexaOWIMTalMOHHUSI TIpOLEC M HaMmalsiBaHe Ha (QHU3MYECKOTO
HaTOBapBaHE Ha TepamneBTHTE. MoJepHHM3alMATa Ha ypela OTKpUBa
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HOBH BB3MOKHOCTU 3a TEPCOHAIM3MpaHa M e(EeKTHBHA Tepamusi B
MEIUIIMHCKATa MpaKTHKa.
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DEVELOPMENT OF AN ALGORITHM FOR
PSYCHOMETRIC PROFILING THROUGH SUBCONSCIOUS
COGNITIVE PERCEPTION OF COLORS IN VIRTUAL
REALITY *

PAVEL G. GRADINAROV
HRISTO I. PARASKEVOV

ABSTRACT: This paper explores the development of a psychometric
profiling algorithm using subconscious cognitive responses to colors within a
virtual reality (VR) environment. The study leverages VR to bypass the
observer effect, enhancing data accuracy by analyzing participants’
involuntary color choices. The proposed method contrasts traditional
conscious participation, offering insights into personality traits, emotional
states, and potential stress levels. The results support the use of VR as a tool
for psychological assessments, demonstrating its effectiveness in reducing
biased data collection and refining psychometric evaluations.

KEYWORDS: Psychometric profiling, subconscious cognitive
perception, virtual reality, color psychology, algorithm development,
psychological assessment, VR environments;
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1 BLBenenue

Ilenta Ha TOBa H3clelBaHE € Ja OLEHM NPUIOKEHHETO Ha
BUpTyaiHata peanHoct (VR) 3a ncuxoMeTpuuHU TeCTOBE, Oa3upaHu Ha
HECh3HATeIHUA W300p Ha IBETOBE OT ydacTHHuuTe. M3mom3Baiiku
IIBeTHus Tect Ha Jlromep kaTo OCHOBA, TO3U EKCHEPUMEHT pa3KpUBa
€MOLIMOHATHOTO CBCTOSHUE U JIMYHOCTHUTE XapaKTEPUCTHKH Ha
YYacTHUIIMTE Ype3 TeXHUs n300p Ha nperose. VR mpemara norandma
cpeda, B KOSTO YYaCTHULMTE 3a0paBAT 3a EKCIEPUMEHTa M TOBa
ocurypsiBa aBTCHTUYHU PpCaKIHUu, CBO6OILHI/I OT BJIUJIHHUETO Ha
COLIMATHOTO XkenaHue. OCHOBHUTE LIEIH ca:

1. la ce amammsupa maimm VR cpemara Moke IMO-TOYHO aa
pa3kpue eMOLMOHATHOTO CHhCTOSHHE B CPaBHEHHE C TPAAUIIMOHHHUTE
METO]TH.

2. Ha ce wumeHTUGUIWPAT BPB3KH MEXKAY IIBETOBUTE
MMPEANIOYUTAHUA U IICUXOJIOTHUYCCKUTE XapPaAKTCPUCTUKHU.

3. Jla ce cpaBHAT pe3yaTature MeXAy VR u TpagunuoHHHUTE
MOIXOIH.

ObocHoBKa Ha H300pa HA METONO0JIOTHSsI

N3non3zeanero Ha VR 3a INICUXOMETPUYHM TECTOBE HOCH
3HAYMTENHN TPEAUMCTBA, KOHUTO Ca OCOOCHO MOIXOMAAIIN 32
M3CleBaHe Ha HECh3HATEIIHNU PEAKLIUH.

1. “Uzonanus ot camonabsoaeHne”: VR cb3naBa cpena, B KOSATO
YYacTHUIUTE 3a0paBsT, ye ca HabJIo1aBaHy, eTMMUHUpA ce eeKTa Ha
COLIMAJIHOTO JKEJIaHWE U TOBA IT03BOJISIBA I10-ECTECTBEHH PEAKLIUH.

2. “Kontponupanu ycinoBus: VR ocurypsiBa HICHTUYHU
YCJI0BUA 3a BCUYKHU YUYaCTHUIU KAaTO INpeMaxBa BLHIITHUTE Q)aKTOpI/I —
OCBETJICHHUE, 3BYK M IPUCHCTBUE HA JPYTH XOpa.

3. “Iloncw3natenen n300p”: VR nmo3BossBa n300p Ha IIBETOBE Ha
MOJICH3HATETHO HUBO. YYACTHUIUTE NMpPEMWHABAT Tpe3 JIAOMPUHT C
[BETHU KOPHUJIOPH, €3 HACOKH OTHOCHO 3HAYEHUETO Ha M300pa, KOeTOo
NPaBU peaKkLMUTE NO-CIIOHTAHHU U OJIM3KHU 10 PEATHOTO €MOLIMOHATTHO
CHCTOSIHHE.
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4. “Uzonanus Ha HaOmoarens”: VR H3KII04YBa MPUCHCTBUETO
Ha EKCIIEPUMEHTATOpa, YYACTHUIIUTE HE ca HAOIIOaBaHU U JAHHHUTE
3a peaKIMUTe UM Ca ITO-TOYHH

5. “I'eBkaBocT W agantuBHOCT: VR mo3BonsgBa necHa
ajanTanUs Ha Pa3iMuHU CICHApUM 3a HU3CJICABaHE HA JIMYHOCTHU
XapaKTEPUCTHKH U CTPECOBH peakinu. B koHTekcTa Ha L[BeTHHS TeCT
Ha Jlromep ToBa [00aBS MONBJIHHUTETHA CTOMHOCT, TBH KaTo
EKCIICPUMEHTHT MOXKE J1a ObJIc HACTPOWBAH CIOPE] U3UCKBAaHUATA Ha
KOHKPETHOTO U3CJIEIBAHE.

JlnTeparypen nperiesn

W3cnenpanusara moOTBBpKIaBaT, 4Ye VR e edekrtuBeH
MHCTPYMEHT 3a pa3KpuBaHE Ha EMOLMOHAIHUTE pEakIud |
ncuxuaante cheTosuus. Crnopen [1], VR e npunoxkuM B KITUHUYHATA
TICUXOJIOTHS, OCUTYpPSBalKH KOHTPOJIMpaHa Cpefa 3a JWarHoCTHKa U
teparmus. B [2,3] ce moguepraa, e VR ch3maBa aBTEHTHYHH peaKIiu
Ha TOACBH3HATENIHO HHBO, MPEIU3BUKBANKM pEaTHH EMOLIMOHAIHU
peaxiuu.

IBetnusar Ttect nHa Jlromep, paspaboren mpes 1947 r.[4],
pasKpyBa €MOLMOHATHOTO M MCUXWYECKO ChCTOSHHE 4pe3 u30opa Ha
1BeToBe. YepBEHOTO € CBBP3aHO C EHEPTHsI U arpecus, a CHHbOTO — ChC
criokoiictBue u BbTpemen mup. Cropen [5,6], TecTsT € eeKkTuBeH
MHCTPYMEHT 32 OLIEHKAa HAa KOTHUTUBHUTE ChCTOSHHSA, KOETO MOJKPEIs
uzesTa 3a u3nonaspaxHe Ha VR 3a monoGen Buj tectose. MHTErpanusra
Ha VR ¢ tecta Ha Jliomep[7,8] ocurypsiBa HOBAaTOPCKH TOJXO, TIPH
KOITO M300puTE CTAaBaT MOACH3HATEIHO, EIMMUHUPANKY YCUIIUATA Ha
YYAaCTHHUIUTE /1a CE MIPEACTABST B OIIpe/iesieHa CBETINHA.

2 Metonosi0rusi M eKciepuMeHTATHA OCTAHOBKA

ExcriepuMeHTHT BKIIIOYBA BUPTyaJIeH JAOMPUHT C IBETHU
KOPUAOpPHU, KBIETO YYACTHULMTE TpAOBa Jla HampaBaT H300pu BbH3
OCHOBa Ha CBOHUTE INpENIOYMTaHMs 3a LBAT, O0€3 Ja OChb3HABAaT, ue
n300pbT UM I1le Obje ananm3upad. Upes noramsHe B6B VR cpena ce
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CJIIMMUHHUPA BJIIMAHUCTO Ha CaMOHa6J'IIOI[€HI/ICTO nce C’b6I/IpaT JaHHHU 3a
IOoCJICA0OBATCIIHOCTTA HA I/I36paHI/ITC IIBCTOBC.

®@ur. 1 [orsex oTrope ®@ur.2 Iloryieg oTBBTpE

Kontponna rpyma mpemMuHaBa naOupuHTa 0e3 HAacoka KbM
3HAQUEHMETO Ha IIBETOBETE, KOETO OCUTypsiBa BB3MOXKHOCT 32
CpaBHEHHME MEXIy Ch3HATEIHU U HeCh3HAaTeNHH n300pu. CHUMKOBU
JOKa3aTeJICTBA IIOKa3BaT pPAa3IUYHUTE CEIMEHTH Ha JaOuUpUHTA H
HOTBBPK/IaBaT 0OEKTUBHOCTTA HA cpeara.

3 PesynraTu n anaims

Uacrra "Pesynratm u anamm3" ce  (Qoxycupa BBpPXY
MMpeACTaBAHETO W HUHTCpIpETAlMATa Ha C’L6paHI/ITe JaHHU OT
eKCIICpUMEHTa, MpOoBeleH BbB BupryanHa peanHocT (VR). Upes
M3M0JI3BaHE HA IIBETOBM KOPHIOPH YYAaCTHHULIMTE Ca HANpPaBHIN
I/I360pI/I, KOHUTO OTpa3saBaT CMOUHMOHAJTHUTE UM CbCTOAHUA U JIMYHOCTHHU
XapaKTePUCTUKHU. AHATU3BT pa3riexia pe3ydTaTHTe Ha pPa3Iu4HU
IpyNy YYaCTHHULIN U KOHTPACTHPa TEXHUTE U300pU Ha IIBETOBE CHPSMO
JUYHOCTHU XapaKTEPUCTHKH, KaTO BCEKU PE3YyJTaT € IOAKPENEH C
BU3yallHM  [UarpaMmu, IpeJOCTaBsilld  SICEH  Iperjes  Ha
IPEINOYNTAHUATA HA YYACTHULIUTE.

Benuky ygactHHLM ca mpeMHHaIN nipe3 1abupuHT ¢ 11 uBeTHH
KOpUAOpa, BCEKM OT KOHUTO CBOTBETCTBA Ha IICHXOJIOTHYECKA
XapakTepucTuka cropej Tecta Ha Jlromep. [lanHuTe OT BCsKO
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NpEeMUHaBaHe ca MpeACTaBeHU Moj (opMaTa Ha IIBETOBH AUATPAMHU,
WIIOCTPUPALIN TPEANOYUTAHUATAa Ha YYACTHUIUTE 32 BCEKU LBAT.
W36opure ce 3anucBaT U KIacH(PpUIUpPAT CIOpes MOCIEI0BATEIHOCTTA
U €MOLMOHAIHOTO 3HA4YEHUE Ha LBETOBETE, KAaTo C€ W3BEXAarT
JUYHOCTHU TPOQHUIN 32 EKCTPOBEPTH, HHTPOBEPTH, arpecMBHH U
NOJATIMBY HA TOPMO3 yYaCTHHIIH.

ITocrenoBarenHocT Ha M300pW Ha IBeTa 3a ydacTHHK [laBen
(¢wur. 3) — moka3Ba npennoOYHTaHUE KbM TOILTH LIBETOBE KATO JKBJITO U
YepBEHO, KOETO HACOYBA KbM €HEPTUYHO M ONTUMUCTUYHO OTHOIICHHE.

®ur.3 [HocaegoBaresHOCT HA U300pHU HA LBeTAa 32 yuyacTHUK [laBes

I'pynupane Ha y4aCTHULMTE 110 JINYHOCTHH XapaKTEPUCTUKU

Ha 0a3ara Ha mnpennoynTaHUTE LBETOBE YYACTHHULUTE C€
pa3lensaT Ha TPU OCHOBHU TIPYIU: EKCTPOBEPTH, HUHTPOBEPTH U
MEXUHHHU.
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ExcrpoBepTnn

YyacTHULUTE B Ta3U IPyna AEMOHCTPUPAT NPEAIOYNTAHUE KbM
AKTUBHH W TOIUIM IIBETOBE KaTO YEPBEHO, OPAaHKEBO M XKBITO. Te3n
I[BETOBE CE CBBP3BAT C CHEPTHsI, UMITYJICUBHOCT U ONTHUMHU3bM.

IIpumep: I'eoprm B. (¢dwur. 4) mokasBa mpeanodnTaHue KbM
YEpBEHO U OPAHXKEBO, KOETO COYM KbM JAOMMHHUpAIl M COLMAJICH
xapakTep. B konTekcra Ha VR cpenara Toif npemuHaBa n1abupUHTA C
BHUCOKa CKOPOCT, IMOTBBPXAABAHKH HMITYJICUBHOCTTA, CBBp3aHa C
exkctpoBepTHOCTTA. [Ipennounranusrta Ha bupcen (dur. 5) Ha cuHBO 1
3eJeH0 Ouxa S ONpeneNnuiId KaTo WHTPOBEPTHA JHYHOCT, HO
MOCTaBsHETO HAa YEPBEHOTO M HA OPAH)KEBOTO HA MO-TIPEJieH U300p s
OIIPENIeJIAT KaTo MO-CKOPO EKCTPOBEPTEH THII.

®@ur. 4 [MocaenoBareJHOCT HA H300PH Ha BeTA 3a yyacTHHK I'eopru B.
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Select Account ID:

birsen v

Seloct Login ID:

Login on 14.10.2024 7, 1120104 »

@ur. 5 [MocienoBaTEeIHOCT HA U300pH HA I[BeTa 3a yyacTHUK Bupcen

HurposepTn

Ta3u rpyna BKJIIOUBa YYaCTHUIIM, KOUTO MPEINIOYUTAT CTYEHU
W HEYTPAJIHU LBETOBE KaTO CHUHBO M 3€JIEHO, KOUTO CHUMBOJIM3UPAT
CIIOKOMCTBUE M MHTpOcHEKIus. Te mpekapBaT MOBEYE BPEME B TE3U
CEerMEHTH OT JIJAOUPHUHTA, KOETO MOKa3Ba CKIIOHHOCT KbM CaMOKOHTPOT
U CIIOKOMCTBHE.

[Mpumep: Ilers (pur. 6) u Pagocnara (¢pur. 7) neMoHcTpHupaT

CTaOUITHOCT W CKJIOHHOCT KBbM BBTpEIIHA XapMOHHMS, H30Mpailku
NPEIVMHO CHHBO U 3€JICHO.
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®@ur. 6 [MociienoBaTe IHOCT HA M300pH HA 1BeTa 3a yuyacTHHK [leTs

Select Account ID

Radoslava v

Select Login ID;

ogin on 25.10.2024 7, 05:39.39

®@ur. 7 IMocieqoBaTeJJHOCT HA M300pH HA I[BeTa 3a yyacTHMK Panociasa
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MeKkaMHHU Y4aCTHUIH

Te3n yyacTHUIM TOKa3BaT OaJlaHCHPAaHO MPEANOYUTAHUE KBM
KaKTO aKTHBHH, TaKa U CIIOKOHHHM LIBETOBE, KOETO 'Y [IOCTaBs B cpeaara
Ha CIIEKTHpa MEXIY €KCTPaBePTHOCT M HHTPOBEPTHOCT.

[pumep: Kpuctusia (pur. 8) u Anexcanasp (¢ur. 9) uzdupar
KaKTO TOIUIM IIBETOBE KaTO YEPBEHO M OPAH)KEBO, TaKa U CTYAECHHU
I[BETOBE KAaTO CHHbO U 3€JIEHO, KOETO JEMOHCTpPHpa aAANTHUBHOCT U
YMEPEHOCT B PEaKIUHTE.

®@ur. 8 [MocienoBaTeJHOCT HA M300pH HA 1[BeTa 3a yuyacTHUK Kpuctusin
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Select Account ID;

aleks v

Select Login ID:

i

®@ur. 9 ITociegoBaTEJHOCT HA M300PH HA LIBETA 32 YYACTHUK
AJlIeKcaHIbpP

KoHTpoiHa rpymna u aHanu3 Ha MEXaHUYHOTO TTOBEICHUE

KonTponnaTa rpyrma e BKJII0OY€Ha C I[eJT Ja pa3KpHe Janu n300pbT
Ha IIBETOBE MOXE Ja ObJe HeCh3HATeIeH WIM MEXaHUYeH.
VYyacTHHUIMTE B Ta3d Tpyna ca HACOYBAHU Ja NpPEeMUHABaT IIpe3
Ja0UPUHTAa BBH3MOXKHO HaW-OBp30, 0€3 Ja oOphINAT BHUMAHUE Ha
nBeroBeTe. TAXHOTO JCHCTBHE € CBBP3aHO C TOBA J1a MU30UpaT BHHATU
KOpHJIOpa, KOMTO ce HaMupa Mpex TsX.

[Mpumep: PassMazeDirection (¢ur. 10) u PassMazeDirection]
(¢ur. 11) nemoHcTpupaT Moaen Ha Obp3 M300p Ha IBETOBE TUPEKTHO
npen TsAX, 0e3 sICHO mpearnodynTaHue. TeXHWTe aAuarpamMu ITOKa3BaT
MOBTOPEHHsT ¥ JIMIICA HA OCH3HAT W300p, KOETO € THITUYHO 3a
MEXaHIYHO TIOBE/ICHHE.
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Login 7
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®ur. 11 PassMazeDirection

-87-



Gradinarov, P., Paraskevov, H.

[Icuxonoruyeckn MOPTPETU: ATPECUBHOCT M MOAATIMBOCT Ha
TOPMO3

Ha 06a3a Ha mBeTOBHTE MpPEANOYHTAHMS, AHAIU3BT YCTAHOBU
BPB3KH MEXKAY arpecMBHOCTTa W MOJATIUBOCTTa Ha TOPMO3.
VY4YacTHUIM, KOMTO HM30MpaT YECTO YEepBEHO M YEPHO, IOKa3BaT
NpPU3HAIM Ha BBTPEHIHO HANPEKEHHE M CKIOHHOCT KBM arpecus,
JIOKAaTO Te3W, KOWTO TPEIIOYUTAaT CHHBO W CHBO, JIEMOHCTPHpAT
CKJIOHHOCT KbM INOAYMHCHUC U NTOAATINBOCT HA BbHIIICH HATUCK.

[Ipumep 3a arpecuBnHOCT: ['eopru Bacuner (dur. 4) u [laBen
(dwur. 3) (B HAKOHU OT TECTOBETE) TIOKA3BAT CKIIOHHOCT KbM arpecusi upe3
n300p Ha YEPBEHO U YEPHO, KOSTO MPEATOJIara BbTPEIIHO HAPEKEHHE
1 UMITYJICUBHOCT.

[Tpumep 3a momaTmBoCT Ha TOpMO3: Pagocnasa (¢dwur. 7) u [lets
(pur. 6) mokazBaT TOBeACHUE HA TMOAATIMBOCT, KaTo wu30Upar
NPEIVMMHO CHHU U HEYTPAIHHU LIBETOBE, KOETO MOXKE JIa € WHAWKAIHS 32
MACUBHOCT M M30ATBaHEe HAa KOH(IUKTH.

3aki04eHHe OT aHAJTU3Aa HA pe3yJITaTuTe

AHaM3bT MOKa3Ba, Y€ M300pBT HA LBETOBE MOXKE Ja pa3KpHe
pa3IMYHU aCIEKTH Ha JIMYHOCTTA U €MOLMOHAIHOTO CBCTOSHUE HA
YYaCTHULIMTE, NOJKPEISIMKM OCHOBHUTE XUIIOTE3U Ha HU3CJIEJIBAHETO.
['pynupaHeTo Ha y4acTHUIIMTE B KATErOPUH CIOPE] TEXHHUS M300p Ha
LBETOBE [10KA3a 3HAYUTEIHA BPb3Ka MEXK/y LIBETOBUTE IIPEAIIOYUTAHUS
U XapaKTEpOBUTE YEPTH.

ExcrpoBeptn mposiBUXa SICHO NPEAIIOYUTAHUE KbM TOIUIM H
€HEPIUYHU LIBETOBE, KOUTO CbOTBETCTBAT HA AKTUBHOCT U COLIUAIIHOCT,
JIOKaTO MHTPOBEPTUTE MPEANOUYETOXA CTYACHH U CIIOKOWHHU LIBETOBE,
KOMUTO WHIWKHApAT BbTpemHa cradmimHoct. KoHTponHata rpyma
MIPENOCTABU SCEH KOHTPACT YPE3 MEXAHUYHOTO CHU MOBEJIEHUE, KOETO
NoJuepTa pasivKaTta MeXAy Ch3HATEIHW M HECh3HATENHH M300pH Ha
LIBETOBE.
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4 3ak/roueHmne

To3u exkcliepuMEHT JIEMOHCTpHUpa, Y€ H3MoJ3BaHeTO0 Ha VR
cpela 3a IPOBEXAaHEe HA IICUXOMETPUYHM TECTOBE MOXKE 1a Pa3Kpue
HECH3HATEITHU TPEINOYHTAHHS W EMOLUOHAIHHU CHCTOSHUS, KOUTO
TPaJULMOHHUTE METOAU HE MOraT JAa YJOBAT ChC ChIATa TOYHOCT.
TecTpT mOKa3Ba, Y€ LBETOBETE MOraT Ja ObJaT HMHOUKATOp 3a
JIMYHOCTHU XapPaKTCPUCTUKU W CEMOLMOHAJIHU CBHCTOAHUA, KAaTO VR
NPEJOCTaBs KOHTPOJIMpPaHa cpea, KOsITO MUHIUMHU3UPA BIUSHUETO Ha
COLIMAJIHUTE ¥ BHHIIHH (pakTopH.

I'pynupane Ha y4acTHHLIATE CIIOPE] XapaKTEPOBUTE YEPTH

-“ExctpoBepT’: Y4acCTHUIIUTE, KOWUTO TMPEANOYUTAT SIPKU
IIBETOBE KAaTO YEPBEHO M OPAH)KEBO, IOKAa3BaT MMIIYJICUBHOCT U
eHepruvHOCT. Te mpemMuHaBaT MO-OBpP30 Tpe3 JTadUpHHTA, KOETO
nperoiara no-KpaTko BpeMe 3a pa3MHIILICHHE.

“NuTpoBepTn’”: YUaCTHHUIM, KOUTO MU30HMPAT CTyICHHU ILBETOBE
KaTO CHHBO U 3€JICHO, IEMOHCTPUPAT CKIOHHOCT KbM CIOKOMCTBUE U
BbTpemieH Oananc. Te mpekapBaT MoBede BpeMe B TE3U CETMEHTH,
KOETO Ce CBHP3Ba C MO-IBIO0KA pedIIeKCHsl.

CpaBHHUTEIIEH aHAJIU3 C KOHTPOJIHATA IpyIa

KonrtponHata rpyma e HacoueHa Ja NpEeMHHABA JaOUpUHTA
0bp30, 0e3 POoKyC BBPXY IBETOBETE, KOETO IMOKA3Ba MAITMHAIHOCT B
JeHcTBUATA. YYacTHULIMTE OT KOHTpPOJHAaTa TIpyla MOKa3Bar
NOBTapsALIM ce M300pH W JMIca Ha pazHooOpasue, 3a pasjiuka OT
OCTaHaJIUTEC, KOMUTO IIPOABABAT CB3HATCIIHO MPEANIOYUTAHUE KbM
I[BETOBE.

CpaBHHUTENEH aHAIN3 Ha CKIIOHHOCT KbM arpecus U HOAaTIIMBOCT
Ha TOPMO3

Bb3 ocHOBa Ha M300pa Ha IBETOBE, YYACTHHIIUTE IMOKA3BaT
CKJIOHHOCTH KBM arpecusi WiH MoJaTIMBOCT Ha TopMmo3. M300pbT Ha
YepBEHO W YEpHO IOKa3Ba BBHTPEIIHO HANPEKEHHE M arpecHBHOCT,
JO0KaTo CITOKOWHH U HEYTpaJIHU OIBETOBE KaTO CHHBO U CUBO I'OBOPAT 3a
CKJIOHHOCT KbM MOTYMHEHHE.
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ExcrniepiMeHTBT TOKa3Ba, uye M300pBT Ha IBETOBE € BAIUACH
METOJl 32 pa3KpUBaHE HA EMOIMOHAIHHM CBHCTOSIHUA M JIMYHOCTHHU
XapakTepucTUKU. EKcTpoBepTHUTE y4acTHUIM, KOUTO U30UpaAT TOILUIN
I[BETOBE, JEMOHCTPHUpPAT EHEPrUYHOCT U aKTHUBHOCT, JIOKaTO
WHTPOBEPTUTE, W30MpaIld CTYJCHH LBETOBE, MPOSBSIBAT BBHTPEIICH
bamanc. VR ce moka3Ba karo e(eKTHBEH WHCTPYMEHT, KOMNTO
CIMMHUHMpA COLMATHHUTE (AKTOPU M OCHUIypsiBa TMOTaIlsiHE 3a
ABTCHTHUYHU PCAKIIU.

“KoHTposiHa rpyna ¥ MallMHAJIHO NOBEACHHE : AHANIU3BT Ha
KOHTPOJIHATa IpyNa MOKa3Ba SCHU Pa3jIMKU B MPEANOYUTAHUATA HA
OCHOBHATa TpyIla COpsMO Ta3u 0e3 Hacoku. KOHTpoIHUTE y4acTHULIN
MOKa3BaT JIMTICA Ha MPEANoYNTaHHe KbM OINpPEEIEHU 1IBETOBE, KOETO
NOJUepTaBa pa3rvKaTa MeXIy Cb3HATEITHU U HECH3HATEIIHU HU300PH.

5 IIpakTn4ecko npujioKeHue

“Ilcuxotepanus™ VR Moxke na Oblle HHCTPYMEHT 3a
OUAarHOCTHLIMPAaHE Ha EMOLMOHAIHU CBCTOSIHUS, 0e3 cTpec 3a
YYaCTHHKA, KaTO TECTOBETE C [[BETOBH JIAOMPUHTU OCHUTI'YPSIBAT JaHHU
3a ICUXUYHOTO 3/IpaBe.

- “Mapketrunr”: Pa3OupaHeTo Ha IBETOBUTE IPEIITOYUTAHHS
MoOXe /1a ObJie IPUIIOKEHO B peKiiaMaTa U pa3paboTkara Ha MPOSYKTH
3a Mo-100po pa3dupaHe Ha IEICBUTE aAyAUTOPHUH.

6 bobaenn n3ciaenBanus

beaemm npoyuBaHus MoraT Ja ce (OKYCHUPAT BBPXY
pa3lupeHre Ha MU3CJICBAHETO C HOBH CIICHAPHH M TO-TOJISIMO
pa3zHooOpasue ot 1BeroBe. M300puTe Ha 1BETOBE MOrar jJa ce
HaOJII0/IaBaT JBJITOCPOYHO, 32 Jla C€ MPOCIEISIT MPOMEHUTE B
NICUXUYHOTO ChCTOSHUE HA YYaCTHHUIIUTE MO BPEME Ha Teparnus
WJIU TIPH )KATEHCKU IIPOMEHH.
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BUHAPHU METOJHU B OBYUYEHHUETO ITO
HUKOHOMUMWYECKU JUCHUIIVIMHU B CPEJHUTE U
BUCHIA YUUJIUILA®

PyMSIHA CT. 3JIATEBA

BnBeaenue

OOydeHnero 1O HMKOHOMHYECKH AWCLUUIUIMHA  M3MCKBa
OanaHcupaH MOJXO0Jl, ChUETaBall TEOPHUS U MPAKTHKA, 32 J]a TIOATOTBH
o0yuyaeMuTe 3a CIIOKHHS CBIT HA MKOHOMHKATa 1 Ou3Heca. bunapHuTe
MeToau Ha OOy4YeHHEe MOorarT Ja ce€ ONpeleNsiT Karo €IuH OT
WHOBAaTHBHUTE MOAXOAM, U3IOI3BAHNA B CHBPEMEHHOTO 0Opa3oBaHMUE.
Bugno e, ye Te oOeawHSIBAT pPa3IMYHU TETATOTHUECKH TEXHUKUA M

“Crarusita € 4acTMYHO (PMHAHCHPAHA TI0 MPOEKT ,,MaTeMaTHYeCKU MOJIENH
Y MKOHOMHYECKH W3CIIEABaHMs 3a yCTOW4YMBO pa3BuTHe c BX. NePJ[-08-
144/02.02.2024r., ¢unancupan or HUXT/] na IllymeHCckH yHHBEpCHUTET
,Emckon Koncrantun [IpeciaBcku™.
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ZLATEVAR.

N03BOJISIBAT MHTEIPUPAHE HA PA3JIMYHU IJICAHU TOYKH, KOSTO T PaBU
M3KITIOYMTENTHO MOAXOSIIM 3a MPErnoiaBaHe U yueHe B KOHTEKCTa Ha
UKOHOMHYECKHUTE TUCIHIUTNHH.

Temata 3a OUHAPHHUTE METOM B 00YYEHHETO IO UKOHOMUYECKH
JUCHUIUIMHE MaKap U akTyallHa Iopaju peana GakTopH, OTpa3siBally
ChBPEMECHHUTE HYXK/IM Ha 00pa3oBaTeHATa HA CUCTEMA M Pa3BUTHUETO
Ha NKOHOMHYECKATa HayKa, BCE OIIe € HeIOCTAThYHO MPOYYCHA.

OT 00I1IeCTBOTO HU BCE MTO-OCTPO CE€ ycela HeOOXOJUMOCTTa OT
e(heKTUBHOCT Ha O0yuYeHHETO. BUHApHUTE METOAM Ce OCHOBAaBaT Ha
JIByalITepHATUBEH n30op KaTo na/He, BSPHO/HEBSAPHO,
MPaBUTHO/HENIPABWIIHO W T.H.. 3aTOBa MOXE Ja C€ MOCOYH, 4Ye Te
noJrioMaraT pa3BUTHETO Ha MPOOJIEMHO MUCIICHE M YMEHUS 32 B3eMaHe
Ha pelleHHs. B MKOHOMUYECKUTE JAMCIUILTHHU, KBJCTO HEPSIKO Ce
AHAITU3UPAT CIIOKHU 3aBUCUMOCTH M OBJCHIM CLIICHAPHH, TE3U METOIN
MO3BOJIIBAT Ha OOydaeMHTE Ja Ce ChCpPeJoTOoYaT BHPXY OCHOBHH
IMPUHLOUIIA 1 KIIIOYOBU 3aBUCHUMOCTH.

B ch3ByuHe ¢ TOPEU3NOKEHOTO € HEMPEKhCHATOTO ThPCCHE Ha
Ppa3jIn4YHU NOAXOAX 3a MOCTUTAHE HA BBBJICUYCHOCT U MHTCPAKTUBHOCT
B O6y‘IeHI/IeTO. CT)BpeMeHHI/ITe YUCHUIM W CTYACHTHU M3HUCKBAT
WHTEPAaKTUBHU (POPMHU Ha MPEMOIaBaAHE U YUCHE, KOUTO Ja CTUMYJIHPAT
TAXHATA aHTKUPAHOCT. BUHAPHUTE METOAM TH BKJIIOYBAT AKTUBHO U
E€HEPrUYHO B TE3H IPOIECH 4pe3 POpMaTH KaTo BBIIPOCH C JBOWYCH
u300p, cUMynalMd W ObP3M TPOBEPKH HA 3HAHUATA, KOWTO THU
CTUMYJTUPAT U YBEIMYABAT TIXHATA MOTHBAIHSI

He e YyaHO, 4€ HUMCHHO 6I/IHapHI/ITe METOAHU Ca HaII'bJIHO
CbBMCCTUMHU CHC CBBPEMCHHUTEC TCXHOJIOTHH. I[I/IFI/ITaJ'II/I?:a]_[I/ISITa Ha
00pa3oBaHKUETO MPEJOCTABS UCATHA CPe/ia 3a pUiIaraneTo um. Te ca
JIECHW 32 WHTErpupaHe B ImiaTrGopMu 3a ENEKTPOHHO OOydYeHHe.
W3non3BaHeTo UM KaTo 4acT OT CHCTEMH 32 aBTOMATHYHO OIICHSBAHE,
MOJKE J]a HalpaBH MpoLeca Mo-e(heKTUBEH.

B nkoHoMHKaTa 4eCTO ce U3IMON3BAT KATErOPUH, KOUTO MOXKE Ja
ce OmnpeessIT KaTo JBOWYHH, HANlpUMep Tevanta/3aryoa, KoeTo rmpaBu
OMHApHUTE METOIM M B TO3H CITydail 0COOEHO MOAXOSIIN 33 aHAIN3 U
MozenupaHe Ha naHHu. [IpenogaBaHe, KOETO BKIIIOYBA TE€3U METOIH,
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nomMara Ha oOydaemMHTe J1a pa3doupar no-100pe peasHd HKOHOMUYECKU
CUTYyaINH.

TpsbBa na ce orbenexu, 4e OMHAPHUTE METONW CTHMYJIHPAT
MIOJTrOTOBKATa 3a NpodecuoHanHaTa npakTuka. B ceBpeMenHus 6usnec
CBAT Ce Hajlara B3eMaHe Ha peIleHHs B yCJOBUS HAa HECHTYPHOCT,
TypOyJIGHTHOCT U XaOTHKa. BUHapHUTE METOAN TPEHUPAT yUCHULIUTE U
CTYACHTUTE Aa PA3INIEXKIAT Pa3lIUIHA BB3MOXKHOCTH, Ja OLIEHSBAT
TEXHUTE MMOCICACTBUA U 1A 1/1361/1paT OIITUMAJIHO PCIICHUC — YMCHUEC,
KOETO € CHITHO ThPCEHO Ha Ma3apa Ha TpyJa.

BaxxHo 3a pa3bupaHeTo Ha poisATa Ha OMHAPHUTE METOH € J]a Ce
MOCOYH M TAXHATA aIaITUBHOCT KbM Pa3JIMYHU 00pa3oBaTeH! (GOPMH.
Te3n Meroan ca MOAXOAANIM KakTO 3a TPaJUIMOHHO, Taka W 3a
JUCTAaHIIMOHHO oOydeHue. He Ha mocnenHo MsCTO Te Morar ga ce
W3IIOII3BAT 32 OBpP3W MPOBEPKH, pazpaboTKka Ha Kazycw W/WIN
WHTEPAKTUBHU 33aJa4l, KOCTO TH NPaBU MPHUJIOKHMHU B Pa3HOOOpa3HU
00yYUTETHA KOHTEKCTH.

»,DAHAPHOCTTa" TpaBU OOYYEHHETO IO HKOHOMHUYECKHU
JUCHUINIMHA HE CaMO CHbOTBETCTBAIlO Ha CbBPEMCHHUTEC N3HMCKBAHUA
3a UHTCPAKTHUBHOCT, JUT'UTAJIU3alA U aHAJIUTHUYHOCT, HO CHIIO TaKa
noAroMara M3rpakaHeTo Ha MPaKTHYECKH YMEHHUs, HeOOXOAUMH 3a
pa3OupaHeTo Ha CIIOKHHM HKOHOMHUYECKH sIBJIeHHs. ToBa BOAM [0
HapaCTBaHC Ha OYaKBAHUATA TC3W YHUBEPCAJIHU MCTOAM Ja HaMHUpaT
BCE MO-IINPOKO NPUIIOKEHNE B CbBPEMEHHHS 00pa3oBaTeieH MpoLec U
HEM3MEHHO T'H OIIpeeNsT KaTo aKTyalHa TeMa 3a Pa3HCKBaHe.

BI/IHapHI/ITe METOAU U BPb3KaTa UM C OﬁyquHeTO mo
HKOHOMHUYCCKH TUCHHUIITIMHHA

bunapaure wMeromnm B OOyYe€HHETO 1O HWKOHOMHYECKH
JUCLUIUIMHY, CIOpPEJ] HAac, ClieABa Ja Ce pa3dupar Karo OHOBa
U3IIONI3BAHE HA TOAXOAH, IPH KOETO CE€ OlepHUpa C J1Ba OCHOBHHU
€JIEMEHTa, IBE KaTeropuu win sa u3dopa. Te morat aa 0b1aT 0cOOEHO
MIOJIE3HH HE CaMo IMIPH YUECHETO U OLCHIBAHETO, HO U IIPU MOA00psIBaHe
Ha e(eKTUBHOCTTa Ha OOy4HMTEeNHUS Tmporec. B KoHTekcta Ha
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ZLATEVAR.

oOpazoBaHueTo, OWHApHUTE METOOM MOraT Ja ce H3MOI3BaT 3a
Pa3INYHU 1IeTH, KOUTO BOAAT A0 3a1bJI00OYaBaHE HA MHTEPAKLUATA C
obyuaemute. [Ipy TOBa cunTame, ye y4eOHO ChABPKAHUE, KOCTO CE€
NpEeACTaBs B JB€ OCHOBHU KaTETOPHUU MJIM BB3MOXXHOCTH, CIIOMara 3a
TOBa 00y4yaeMHUTe MO-JIECHO J1a pa3depaT OCHOBHUTE UACH.

B Ta3u Bph3Ka € mobpe ma ce M3THKHE M TOBa, Ue KaTo OMHApHU
METO/AM Ha 00y4eHHe MOTaT Jia Ce PasriiekaaT 1 Te3H, KOUTO BKIIIOYBAT
CBHBMECTHOTO y4yacTHe Ha JiBaMa MpernoAaBaTeld, MPEICTABAIIN KaKTO
JIBA aCTIeKTa Ha €/IHAa U ChIIIa TeMa, TaKa 1 KOMOMHHPAIIH IBE PA3ITAIHH
o0pa3oBaTenHy CTpaTeruy. B TO3M KOHTEKCT T€ MOTaT J1a CE U3IMOJI3BAT
B ypOuUCH/NEKUHOHEH (opMaT, yHpaKXHEHHs, POJIEBU WIPH,
NPaKTUYECKU 3aHATHS, Kazycd. Taka ce Henu jJa ce Chb3Iaje Io-
I'BJIOOKO pa3OupaHe Ha y4eOHOTO ChIBbpPXKAHHE Upe3 ChIIOCTaBSHE HA
Pa3INYHU TIEIHU TOYKH WM NpUIaraHe Ha TEOPETUYHUTE 3HAHUS B
MpaKkTHIecKa cpea.

B oOydeHneTo 1m0 WKOHOMHYECKH IVCHHUIUINHH OWHApHUTE
METOJIU C€ MPOSBSABAT HA-YECTO MPH:

— OuHapeH u300p (1a/He, BAPHO/TPEIIHO U T.H.), TOBA € TOAXOI,
pH KOWTO oOyuaeMHUTE HM30UpaT MEXKIY JBE Bb3MOKHOCTH, M CE
W3II0JI3BA B TECTOBE W 33aHUS 32 OIICHKA;

— BBIIPOCH B TECTOBE M M3MHUTH, HA KOUTO MOXE JIa C€ OTTOBOPH
camo ¢ ,,1a“ Wi ¢ ,,He,, W Ce M3MON3BaT 3a OBP30 MpoBEpsiBaHEe HA
pa3bupaHeTo Ha 00yYaeMHUTE T10 JaJicHa TeMa,

— OwmHapHO copTupaHe, HHQOpMAaIUATa C€ COPTUpPAa B JBE
KaTeropuv  OT  IpemojaBareis wWid oOydaemusi, HampuMmep
,TIPeTMMCTBa/ HEOCTATHIM ® HA JaJICH TPOIIEC, U C€ TOIPUHACS 32 110-
SICHO CTPYKTYpUpPaHe Ha 3HAHUSATA;

— OuHapHM 3aJa4H, 4pe3 TAX 00ydyaeMHUTE ce U3MPaBAT Npel ABe
BB3MOXKHOCTH — IPaBUJIHA W TPEIIHA, M3MOJI3BAT Ce 3a MPEroBop Ha
OCHOBHU TPUHIIUIH U (HaKTH.

[IpenumcTBaTa Ha GMHAPHUTE METOAM CE CBBP3BAT C:
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— SICHOTa, 3all0TO, KOTaTO MaTepHaabT Ce MPEACTaBI B JBE
OCHOBHU KAaTErOpHHM WIM BB3MOXKHOCTH, MOXE TIO-JICCHO Ja ce
pa3depaT OCHOBHUTE HJIEH;

— OBp30 OIICHSBAHE, C KOETO CE OCUTYPSIBA CPABHUTEIHO JICCHA
MPOBEPKa Ha 3HAHUSTA,

— CTpPYKTypHpaHE Ha 3HaHUATA, YJIECHSABAIIO 3allOMHSHETO U
paz0OupaHeTo.

N3xoxknaiik oT OMHAPHOCTTA, MOXE Jla C€ MOCOYaT M HAKOU
HEJOCTaThIIM Ha OWHAPHHUTE METOMAW, CPeJ KOUTO BOICIIO 3HAYCHHE
3aeMar OTPaHWYCHHUTE BH3MOKHOCTH 3a Pa3lO3HaBaHE U pa30upaHe Ha
cnoxHocTTa. Ha To31 oH ce MOke J1a ce ouepTae u OrpaHUYaBaHETO
Ha KpeaTUBHOCTTa. Te3W METOAM OOMKHOBCHO HE W3HMCKBAT OT
o0ydaeMuTe J1a MUCIISIT H3BBH MIPEIOCTABEHNUTE H300pH, C KOETO MOXKE
Jla Ce OTPaHNYU TBOPUECKOTO MHUCIICHE.

Knacuduipanero Ha OWHapHUTE METOIU B OOYYCHHETO IO
WKOHOMUYECKH JUCIUILTMHA MOXKE J1a C€ U3BBPIIHU CITOPE] MHOKECTBO
KpUTEpUH, Cpell KOMTO ca Ied W HAadyuH Ha TpWwioxkeHwne. Taka
HanpuMep, Te MOXKE Jia C€ CHCTEMaTU3UPAT CIIOPEI:

- 1enTa Ha o0y4eHue:

3a pa3BMBAaHC HAa aHAJIMTUYHU YMCHMUA:
3a YCBOsIBAHC HAa KOHICIIITNNA U TCPMHUHOJIOTHA:

3a p€lIaBaHC HA NPAKTUYCCKU 3a1a4Yu.
- Ha4drHa Ha IPUITO0KCHUEC:

3a IPSKO NPUIOKEHNUE B yUeOHHUS TIPOLIEC;

3a HEMPSKO MPUIIOKEHHE.

CeplecTByBaT M APYTrd BB3MOXKHOCTH 32 KiIacH(UIMpaHe, HO
TE3W TO03BOJIABAT JIOCTATHYHO IIEJICHACOYCHOTO WM H3IOJ3BAaHE B
3aBHCHMOCT OT HYXJUTC Ha Y4eOHHS TMPOIEC MO0 HWKOHOMHYCCKH
JUCLUIIIMHUA.

Hobpe e ma ce 00001HM, Ye IpUIaraHeTo Ha OMHAPHH METOIU
MOKE JIa C€ CUMTA 32 MOJIE3HO B OMPE/ICIICHH KOHTEKCTH Ha 00yUYCHUETO
II0 HWKOHOMHYCCKH JHUCHUINIMHM, HO € BaXHO TE€ Ja 6BJIaT
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KOM6I/IHI/IpaHI/I C Apyru noaxoau, ¢ KOMTo CC MO3BOJIABA HO'I[’I)J'I6OKOT0
pas3rickKaane Ha TCMU U C€ CTUMYJIMpPaA HpO6ﬂeMHOTO MHUCJICHE.

3akjouenune

BI/IHapHI/ITC METOOAN B 06y‘ICHI/IeTO 110 NKOHOMHWYCCKHU
JUCHUITIIMHA HpeI[CTaBJ'IﬂBaT I[eflCTBeH I/IHCTp}IMGHT 3a OBJIaAsIBaAaHEC Ha
3HAaHUA U I/ISFpa)KI[aHC Ha YMCHI/ISI 1 HarJacH. Te aaBaT Bb3MOXXHOCT 3a
WHTETpalXs Ha TEOPUS U NPAKTHUKA, CTUMYJIUPAT MUACIECHETO U IPABAT
y4eOHus mpolec no-epekTuBeH. BhIpekn HepocTaThIUTe, CBHP3aHu C
H3II0JI3BAHCTO UM, TCXHHUAT ITIOTCHIIMAJT 3a HOILO6p51BaH€ Ha KAQ4€CTBOTO
Ha OOy4YeHWe TH TIpaBH IICHHAa CTpaTeTusi 3a CHBPEMEHHHTE
MIperoIaBaTeiy. 3a YCIEeNHOTO MPHIIOKEeHNE Ha ONHAPHUTE METOJN Ce
N3NUCKBA BHUMATCIIHO HJIaHI/IpaHe, )106p€ IIOATOTBCHU HpCHOI[aBaTeJ'H/I
Y T'BBKaB MOJX0J KbM oOydaemute. C BHEAPSBAHETO HA TE3U METO/IH B
O6y‘ICHI/IeT0 10 HKOHOMHWYCCKHU TUCHUIINIMHU MOXXEC 3HAYUTCIHO Ja CC
IIOBHUIIIM HUBOTO HA IMIOAT'OTOBKA.
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