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ABTOMAaTM3aLNN
3a pabora

C OOUKHOBEHM
Npoodu

Omkwsc om ,PewaBane na sunelinu ypabrhenus
¢ Excel*

MnameH lNeHeB

¥6og. Equn om nauuHume 3a noBuwaBane epekmuB-
Hocmma Ha obyyeHuemo no mamemamuka e usnoazBanemo Ha
uHpopMaUUOHHU mexHOAO2UU. 3a NOMOWHO cpegcmBo o6ukno-
Beno ce npenopwpuBa Geogebra. bes ga ompuuame gocmoilin-
cmBama Ha 2eomMempuuHama yacm Ha Geogebra, cuumame, ue
3a pewaBane Ha aszefpuYHU 3agavyu C yuyeHUUU cpegama He e
ygo6Ha. Auncama Ha mezkgunHu, ,nogkpensuiu“ pewieHuemo pe-
3yamamu nocmaBs nog cbkMHeHue apumupanume 8u3mozknocmu
3a ,npoyuBane, uscaegbane, anaaus u cb3dgaBane Ha xunomesu
OcBen moBa koopgunamume Ha npeceunume mouku ca gece-
muyHu gpobu — ¢akm, kolimo 3Hauumeano oepanuuaBa kpwea
Ha pewaBanume 3agauu. B gpyzama kpalinocm ce namupa wu-
poko pekaamupanomo npuaoXkenue 3a Android — Photomath,
koemo ,pewaBa anzeGpuuHu 3agauu HanpaBo om yue6Huka“.
Kamo caegcmBue om mexHuueckume BugeoozpaHuueHus npu
cmapmdonume myk auncBa zpad¢uunama uacm. ITokupauwpo e
caegHOomo 00aB8aeHuUe, koemo uemem 6 anomauyuume kbM npo-
epamama: ,Pomomam® e 3a yueHuuu, koumo He obuuam Ma-
memamuka, u onpegeseHO HAMA ga ce Xapeca Ha yuyumeaume®

Ilnec 6 npodecuoHasHama cu geliHocm yuumeasm pas-
noaaza Hati-maako ¢ npoekmop, komniomsp u npozpama, cma-
pa koakomo camusa komniombp — Excel. Excel e Bmopama no
usnoasBaemocm npoepama 8 cBema u ce usyuaBa 8 cpegnomo
yauauwe om V kaac. Ho 3a mamemamuuecku ueau npegumno
ce noasBa kamo kaskyaamop ¢ muozkecmBo ¢ynkuuu. ITo nawe
MHeHUe ¢ gobaBsHe Ha HecaozkHu aBmomamusauuu Excel mozke
ga ce npeBbpHe 6 HagekgeH noMmowHUK Ha yuumeAs npu oHaez-
AegaBaHe npoueca Ha pewaBaHe Ha aszebpuuyHa 3agava. B Hac-
moswama cmamus Ha 6aszama Ha Excel nocmposBame mogea
3a pewaBane Ha AuHeliHu ypaBHenus — mamepuaa, kolimo ce
usyuaBa 6 VI u VII kaac. B cayuailli ue 3anamuama ce npoBezk-
gam 6 komniompbpen kabunem, mogeabm noszBoasaBa na yuenuka
ga ekecnepumenmupa u Au4HO ga ce y6egu 8 npaBuanocmma Ha
uszBbppwenume geticmBuda; 6 kpwu, npu nucane Ha goMawHU
3amecmBa yuumeas, cayXku 3a camMokonmpoa u noayuaBane na
camooueHka.

BazraBuemo e nHa pegakyuama
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00yueHHeTo 1Mo Maremaruka / Py-
mana Hecmoposa

PemaBane Ha nnHeliHU ypaBHe-
nus ¢ Excel / ITnamen Ilenes

Two Interesting Inequalities
for Acute Triangles / Sefket
Arslanagi¢, Amar Basi¢

Computer Discovered
Mathematics: an  Alternative
Construction of Malfatti Squares
/ Sava Grozdev, Hiroshi Okumura,
Deko Dekov
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Tabauuen Memog

3a ma6auuno pewaBane Ha AuHelino ypaBnenue om Buga
cx+d=0 w= we paszaegame no-odwusa cayuali — Au-
netinama ¢ynkuus Y =CX+ ?C # 0). IpemecmBame Bcuu-
ku unenoBe Ha ypaBneHuemo B8 egHama cmpaHa u npupaBusa-
BaMe noayueHus uspas Ha Hyaa. Pasznonrazame nocaegoBamenrnu
cmotinocmu na X (X€ Z) 8 egna koaonka, 8 chcegna — us-
yucaeHUmMe cmoliHocmu Ha ¢yHkuuama u mbpcuM masu
cmotinocm Ha X, 3a koamo ¢ynkuusima ce anyaupa.

2X 3X
3agaua 1. la ce pewu ypaBuenuemo: — +1= E
B2 - Je | =2*A2{15+1-3*A2/10
A B & D E F G
1 X Y
3 2 0,666667 1
4 3 0,5
5 4 0,333333 | ps \
] 5 0,166667 | \fﬁ 0) -
; - : 0 N . — Linear(Y)
3 7 -0,16667 D y:-o,lss%?l\ 10
9 5 -0 | %
Quezypa 1
Dopmyru

B koaonka A BbBekgame usbpoenu cmolinocmu 3a X.

B kaemka B2 npeBezkgame ypaBuenuemo om mamema-
muuecku nHa komniomsbpen e3uk (Excel):

B2 «—=2*A2/15+1-3*A2/10

B3 .. B9«-Copy ot B2

Hamupame X = 0.

OueBugHu ca Hegocmambuume Ha 4YuCmMO MabAUUYHUSA
Memog.

1. HeusBecmnama Beauuuna ce Bu6ezkga kamo agpec na
kaemka.

2. Ilonskoea ce Haaaza npegepunupane Ha unmepBasa
3a X.

3. Memogbpm pabomu camo ako kopensm e usga0 yucao.

4. Koeduuuenmume B ocHoBHusa (onpocmen) Bug Ha
ypaBuenuemo 8 mpenga ca gecemuyHu gpoou.

ITogpo6HO we ce cnpeM Ha BB3MozkHOocmume 3a om-
cmpaHnsaBaHe HA nocoueHume HegocmampbUuu.

Cmpozo nozaegHamo, 3a nocmposBane Ha AuHelilHama
dynkuusa ca gocmambunu gbe cmotinocmu Ha X om mHozkec-
mBomo Ha payuoHasHuUme vyucaa. 3HaueHuemo Ha X, 3a koemo
dynkuuama ce anyaupa, moZKe ga ce NOAyuYUu Om aHAAUMUYHUSA
Bug Ha mpenga. B Excel mo3u Bug ce ocueypsba om gBe pynk-
uuu: Slope, kosmo Bppwa koepuuuenma c¢ (nakaon na aunusa-
ma) u Intercept — crkomBemno cBobognusa uaen d. HeusBecmna-
ma Beauuuna ce namupa, kamo pasgeaum — d Ha c.

X+7 X-9
7

2.

3agaua 2. [la ce pewu ypaBuenuemo:

ctp. lll
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B2 - Fe | =(A2+7)/24(A2-9)/7-2
A B C D E F
1 X Y c d
2 1| 0,85?143! 0,642857 0,214286
3 2 1,5
4 -0,33333 0
5
z Y
7
g 1-5 Yy -UDROTTU LSS »
9 ) /
10 - /
11 o5
C
12 o
= 4 |Series"V" Point 0,333333333" I 2
14 (-0,333333333,0)

Quzypa 2

JTonbanumeanu ¢opmyau:

C2 «=Slope (B2..B4; A2..A4)

D2 «= Intercept (B2..B4; A2..A4)

A4 «—=-D2/C2

3abeas3Bame, ue ¢ no-marko BxogHu gaHHu noayyaBame no-go6pu pesyamamu: unmepBasu He
ca HeoOxogumu, koepuuuenmume ca gecemuuHu gpodu, a kopenbm — nepuoguuHa gecemuyHa gpoo.

Ta6auua naroc makpoc

3a no-HamampbwHa aBmomamusauusa usnoa3Bame Bzpagenusa 6 Excel e3uk 3a npoepamupane
VBA (Visual Basic for Applications). Hacmpoiikama u aBmomamusauussma Ha mabdauuama ca goGpo
ynpazkHenue no npozpamupaHe 3a yueHuuu, uzyyaBawu unpopmamuka 8 IX u X kaac. 3amoBa we
gageM passCHeHUs U no u3noa3Banus npozpamen kog.

Bnbezkgane nHa ypaBnenue 8 opuzunasen 6ug:

IfInStr(Range(,B2“).Formula, ,A2“) = _0“Then

Range(,B2“).Value = Replace(Range(,B2“).Value, ,x* ,a2%)

Range(,,B2“).Value = , =“ &Range(,,B2).Value

EndIf

Replace 3amecmBa X ¢ agpec Ha pabomna kaemka A2, a go6aBsnemo Ha 3Hak , = “ usuucasBa

kaemkama no 3agagenama ¢opmyaa. C Bmopu Replace MO}keM ga 3akogupame Bcsaka gpyza 6yk6a,
cbgbpzkawa nHeuzBecmHo.

3a ocmaHaaume u3BbpweHu gomyk ppuHU Oonepauuu:

konupane na ¢opmyrama om kaemka B2 8 kaemku B2..B4:

Range(,,B2“).Select

Selection. AutoFillDestination: = Range(,,B2:B4), Type: = xIFillD e fault

ABmomamuuno Bwv6ezkgane na Slope u Intercept cromBemnuo 6 kaemku C2 u D2:
Range(,,C2“). Select

ActiveCell.FormulaR1C1 = ,=SLOPE(RC[-1]:R[2]C[-1],RC[-2]:R[2]C[-2])*
Range(,,D2%). Select

ActiveCell. FormulaR1C1 = ,=INTERCEPT(RC[-2]:R[2]C[-2],RC[-3]:R[2]C[-3])
ABmomamuuno usuucanBane na O 6 kaemka Ad (0= —d / C).

Range(,A4“) = -Range(,,D2“)/Range(,,C2)

ABmomamuuHo uzuepmaBane AuHusAmMa Ha mpeHga om 3o0Ha Al..B4.
Range(,A1:B4). Select

ActiveSheet.Shapes.AddChart. Select

ActiveChart.ChartType = xIXYScatterSmooth
ActiveChart.SetSourceDataSource: = Range(,,Sheet1!$A$1:$B$4“)
ActiveChart.SeriesCollection(1). Select

cTp. IV Bpou 42, 18 — 24 okmomBpu 2018 e.
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ActiveChart.SeriesCollection(1).Trendlines.Add
ActiveChart.SeriesCollection(1).Trendlines(1).Select

IlokasBane na zpaduunus Bug Ha mpeHga:
Selection. DisplayEquation = True

3anomusaHemo Ha uncmpykuuume 8 makpoc, kakmo u maxnomo pegakmupane, ce uzBspwba
8 meniomo View — Macros. Cmapmupanemo nHa Mmakpoca (Ctrl + r) ocuzypsaBa cbrwusa pesyamam om
due. 2, HO camo ¢ egHO BBBezkgane Ha opuzuHaaHomo ycaoBue B8 kaemka B2.

VBA nomaza u 3a 3anasBane Ha o6ukHoBenume gpo6u 8 ocnoBnusa Bug na ypaBuenuemo u 6
kopena. 3a npeoGpasyBane na gecemuuna gpo6 8 odouknoBena myk ce npugbpzkame kbM caegHus
npocm aszopumbsMm: B gBoen uuksa no i u j (nanpumep om 1 go 50) Bcuuku Bm3MozZKHU omHOWeEHUSA
Ha I u jce cpaBuaBam c abcoaromHume cmoiiHocmu, Bspramu om Slope u Intercept. Bzemame mesu
omHoweHudA, koumo ce go6auzkaBam nali-nabmnuo go msax. Ako e 6v3mozkno, koepuyuenmume ¢ u d
gonbAHUMeEAHO ce cpkpawaBam na HOJI, namepen no arzopumbMa Ha EBkaug:

SubEvklid(a, b) ’a u b ca ecmecmBenu yucaa

DoWhile (a < > b)

Ifa >bThena = a-b

Ifb >aThenb = b-a

Loop

EndSub

Pewenuemo na 3ag. 2 ceea user}kga no cAegHuda HA4YUH:

B2 - Fe | [x+7)/24(x-9)/7-2
A B C D E

1 X Y c d x
2 1| 0,35?14235?1 0,642857 0,214286 -0,33333
3 2 15 9/14  3/14 -1/3

4 -0,33333 0 3 1

3

6 Y

7 ,

a8

5 %W

1 P
10
85 / Linear (Y]
11 g"’f
. Series "Y" Point "-0,333333333
13 (-0,333333333, 0)
duzypa 3
Mozkem ga 3anuwiem mounus pesyamam.
9 3

Onpocmen Bug Ha ypaBHenuemo om mpenga: — X+ ﬂ =0

OcHoBen Bug, noAyueH caeg gonbaHUmMeEAHO cbkpawaBane: 3x+1=0.
OmezoBop: X = —5.
3a MawuHHOMO peweHue crozkHOCMMA Ha u3pasa e 6e3 3HaueHue.

II'sanusa mekem uwememe 8 ,Mamemamuka u ungpopmamuka®] kn. 2

Bpou 42, 18 — 24 okmomBpu 2018 2.
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BapuaHTtu
3a andepeHunpaHo
obyueHune

Omkwsc om ,Cmpamezuu 3a op2aHusUpPaAHE
Ha gugepenyupano obyuenue*

Pagka BacuneBa

Codpunckn yHmsepcuTeT ,, CB. KnumeHT Oxpuackun®

»,2Ko2amo 3anouHeM ga obmucAaMe BapuaHmu Ha gu-
depenuupano obyuenue, 3Hauu cme omkpuau, ue yueHuuume
HU He ca kamo Gezauume Ha kbcu pazcmosHusa, koumo goc-
mueam go ¢unasa c paszauku om no Hsakonko cmomnu om
cekyngama. YueHuuume HU npuauvam Ha 2epou om GacHume
— mnakou ca 6mp3u kamo 3aek, a gpyeu ca 6aBnu kamo koc-
menypka, m.e. gBama-mpuma ca MHO20 Hanpeg, gpyeu 3Ha-
yumo uzocmaBam, a Hakou ca Hakbge meXkgy gBeme 2pynu u
ganeu He ca MHO3uHcmBo ToBa e 3anucaHo MHeHUe Ha eguH
yaumen u moXke ga ce kazke, ue e u 0606weHOMO MHeHUe Ha
no-eoAAdMama vacm om yyumeaume, koumo omeoBopuxa Ha
B8enpocume B8 uHmMepBi0 OMHOCHO cChWHOCMMA U Hyzkgama om
gudepenuuauvusa 6 o6yuenuemo (urmepbromo e npobegero ¢ 46
yuumeau om 10 yuuasuwa 8 Cogus).

One3u yuumeau, koumo uckam He camo omnocumea-
Ho egHakbB oOGyuumensen memn, HO u ga nocmuzHam Buco-
ku koznumuBuu u adpekmubBnu ueau 6 oGyuenuemo c¢ Bcuuku
yueHuuu, ycmaHnoBs6am, ue usnoaszBbanemo Ha gudepeHuupan
nogxog 6 obyueHuemo e Heu36eZkHO u nosHaBaHemo Ha pas-
AUYHU cmpamezuu 3a gupepeHuyuauusa Ha oGyueHuemo e Bazk-
Ha 3agaua 6 npakmuueckama um pa6oma. OcnoBrama npu-
yuHa 3a ch3gaBaHemo Ha npoGAeMU npeg UNBAHEHUEMO HA
masu 3agaua e, ye yueHuuume ce paszauvaBam uzkarouumesno
MHo20 B pamkume Ha eguH kaac u nocmuzanemo Ha ueaume
om Bcuuku usuckBa ga ce Baagesm pasAuvuHU cmpamezuu 3a
HezoBama gudepenuuauus.

3a kakBu pasauuusi cmana Bsnpoc?

Xepbep ombenasBa, ue yueHuuume, makap u obegune-
HU no Bwv3pacmoB npusnak, ce pazauuaBam no ,...couuasen
cmamyc, unmeaekmyaano pazBumue, momuBauus 3a yueHe u
ycneBaemocm, meMn Ha paboma, Brageene Ha mexHOoAOZUSAMA
Ha mpyga, unmepec kbM onpegeaenu npegmemu u memu“ (Her-
ber, 1983: 5). Pazauuuama, kakmo om6eas3zBam mMH020 gpyzu
yueHu, ca uskaouumeaHo pazHooGpasHu u egba Au yyumeasm

Bazrabuemo e nHa pegakyusma
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MHoBaTMBHM BapMaHTH 3a pas-
BUTHE Ha pEuUeBUsl CIyX B Ipeay-
YWINIIHA BB3pacT / Examepuna
Yepnesa

HUCTOPUA

HA OBPA3OBAHUETO
IInanomepHO mCHXHYECKO pas-

sutHe (Ilo ciyuaii 115 r. ot poxne-

nuero Ha [1.51. Tannepun) / Jlob6o-

mup I'eopeues

JIOKTOPAHTCKH
U3CJIE/IBAHUA

dopMmupaHe Ha €3UKOBHTE U
pedeBUTE  KOMIICTEHTHOCTH  Ha
YUYCHHUIIUTE OT ETHUYECKUTE Mall-
LIMHCTBA Ype3 TEXHOJIOTHUS 33 CTH-
MyJIHpaHe IpoIeca Ha OrpaMoTsIBa-
HE B yCJIOBHATA Ha ceMeiiHa cpena /
[Hanuen Ionuxponos

Mopen 3a MpeBaHTHBHA M TICH-
XOJIOTO-KOHCY/ITaTHBHA paboTa B
obmmua Crapa 3aropa / Pymen Ba-
cunes, Becena Mapesa

YYV)KIJECTPAHEH OITUT

Realization of Multicultural
Education in the Aspect of
Intercultural Communication /
Anzhelina A. Koriakina

CIIO/IEJIEH OIIUT

Bpb3ku ¢ obmiectBeHOCTTA — He-
OOXOMMUAT YIPABICHCKH MOIXO0
B ChbBpeMeHHOTO yumiuine / Haodue
Kapazvozosa

[IpasHuIMTE W pa3BICUYCHUATA
B MOATOTBHUTENIHA Ipyna ¢ jAeua oT
POMCKHM TIPOH3XO0[] 3a IpHOOIIaBa-
HETO UM KbM 00pa3oBaresHara cpe-
na / Pymana I'emuwiesa

IMapagurmara ceMHOTHKA — €3HK
— nere pH 6 — 7-rogutuHUTE / JKop-

ocemuna  Amanacosa, Jlobumka
labposa
KHUKHUHA

[lapapoaurenckara rpuka BbB
(boxyca Ha eMH COLMAIHOIIENAro-
rudecku ananus / Tpasn [lonkoues
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6u Mo2bA ga Bkatouu Bcuuku 6 cBosma uscaegoBameacka
gelinHocm u ga naaHupa obyueHue, koemo ga ompasu Bcuuku
max. Yuumeaume ombeasasBam, ue e BaZkHo ga ce npeueHu
kou om msax Baussam Ha yueHuuume 6 nocmuzanemo Ha
gugakmuunume ueau, U moyHO me ga 6bgam xapakmepHo
u npogykmuBro npoekmupanu 8 cmpamezuu, koumo, om
egHa cmpaHna, ga komnencupam cb3gageHu gepuuumu y
egHU yueHUUUu, HO om gpy2a — ga npogbaZkaBam ga pas-
BuBam nampynaHu pecypcu y gpyeu. 3agauama e cAaozZkHa
u HeiliHomo naaHupaHe 3aBucu om moBa kakBu epynu yue-
HUUU Mo2am ga ce gepunupam 6 pamkume nHa egun kaac.
Ako umame uzocmaBane, sa6H0 we mpa6Ba ga onpegeaume
no-mouno kakBo e mo u ga dopmupame nsakoako 2pynu 3a
me3u yueHuuyu. Ako umame u yuenuuu, koumo ca Hanpeg-
HaAu, we mpsaocBa ga obmucaume cb3gaBane u Ha 2pynu 3a
HanpegHaaume, koumo ga Bkatouume 8 nogxogsawa 3a msax
cmpamezus 3a odyueHue. fBHo, we cmaBa Bvnpoc 3a 2pynu
om yuyeHUUU U 3a oGyuyumeAHU cmpamezuu, koumo mozam
ga nognomMozHam nocmuzaHemo Ha ueaume B oGyuenuemo
nocpegcmBom gudpepenuuauyus.

Kak ga pasoupame gudepenuuauvusama?

Kamo pabomHa uges omHocHO gudepeHuuauusma
we npuemem, ue ,gudpepenuyuavuama ce ocHoBaba na mu-
noaozusupaHe Ha pasaudusama Bbpxy ocHoBama Ha egun
uau Hakoako npusnauu u ueau. Upe3 HedA ce ochbwecmBs-
Ba ¢usuueckomo uau ycaoBHO epynupaHe Ha yueHuuume 6
pasauunu BpemeBu epanuuu” (Varbanova, 2008: 13.), m.e.
gudepeHuuauuama e oGyuyumeAHo HacoueHa paboma 6 cne-
uuasHo koncmpyupanu om yyumeas 2pynu u cmumyaupa
nocmuzanemo Ha ueaume 8 obyuenuemo om Bcuuku yuenu-
uu 6 egun kaac.

Benpocume Ha yyumeasa keM camusa Hezo

3awo ca ce nosyuusu moakoba mMHO20 passunus npu
YyueHuyu om egrha u covuja 6s3pacm ¢ nogoben yuebewn onum?
Kak ga 2u npeogosreem? Bunazu au we 6vge moakoba pas-
Auuno? Hama au ga hacmosnu momenm, 8 kotimo Bcuuku we
HU pasbupam u we Hanpegbam ¢ npuOAUSUMELHO egHakBo
memno u paséupa ce, ¢ Bucoko kawecmBo?

Beeku yuumea 6 masu cumyauus pasoupa, ue npob-
AeMume ceza 3anouBam u ue e MHo20 BazkHo ga naanupa
HOB dopmam oGyuenHue — gupepeHyuUpPaHOMO.

Kou ca Baknume Bsnpocu, koumo yuumesam cu 3a-
gaBa, oomucratiku gopmu Ha gqupeperHyuayus 8 o6yueHnue-
mo?

KakBo e 3a men, kamo yuumeas, gugpepenyuayuama?

Kak6u ca moume pecypcu?

Kou ca moume nomeHyuainu napmrubopu — kosezu,
ekecnepmu uau gokasasa ce goopa npakmuka?

Benpocu, koumo uakam cBoa omeoBop, ca u Bwvnpo-
cume OMHOCHO yvyaujume:

Kak6o e 6 momenma csgwvplkanuemo Ha 3HaHUAMA U
ymenuama na yuenuyume mu? Kak ga 20 yemanoba?

KakBu ca mourno pasiuuuama? Kou yuenuyu umam
nyXkga om gugepenyupanu 3agauu, kou ga nosyuam UuH-
gubBugyaasusupana nogkpena, a kou ga 6sgam Bkaouenu 8
gugepenyupana epyna usu 8 gBoiika 3a cempygruvecmbo.

3ampygHeHnusa npu omezoBopume:

Ha zoaama wvacm om mesu Bsnpocu yuumeaiume cno-
gesram, ye He Hamupam Acen u momubupaw 3a epekmubru,
gugepenyupanu B3aumogeticmbus omzobop 8 negazozuuecka-
ma aumepamypa. Ocobero 2u cmywaba auncama Ha kou-
kpemnu cmpamezuu 3a gupeperyuayua, koumo ga nacoubam
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pabomama um. VI306usuemo om meopemuuHu napaguemi He komnencupa auncama HQ NPULOKHL
ugeu sa epekmubna gugepenyuayus, a moba cmonupa Bkaroubanemo u B8 geticmBue. Yuumesume
obacuaBam kamo unmyumubro, ekcnepumernmanno u auuro koncmpyupano Besko cboe geticmBue 6
ooracm kamo gugepenyuayuama. Obuuatino He 2o cBsp3bam ¢ Habarwgabana gobpa npakmuka u pas-
oupam gugepenyuayuama kamo 6ug ungubugyasusayua. Kak ga a npaba, 3a ga e gupepenyupana, e
6snpoc Ha npakmukyBawus yuumes (U38ogu om uHmepBio ¢ yuumeau, npoBegeno npes onu, 2011 2.).

Hauanomo, uau Out-teaching

3a ga noayuum omezoBopume, we ce Haroku ga naaHupame U3BbHpPegHO om yuebHUme uacobe
Bpeme 3a paszzoBop ¢ yyeHUUUmMe OMHOCHO MeXHUMe 3ampygHeHuUs U ugeu OMHOCHO 0OyuyeHuemo.
Ocobeno Bazxkno e ga ycmanoBum kakBo u kak me mucasm no mesu 8epnpocu, npuemam Au 2u kamo
BazkHu 3a camume cebe cu, umMam AU uHguBugyaanu oGpaszoBameanu naanobe, kakBu ugeu umam 3a
nogo6psiBane Ha nocmuzkenusama cu, u ga npeueHum kou om msax mozam ga ce uznoasBam 6 6bgewa
gudepenuupana paboma. Koeamo gbpzkum dokyca Bbpxy msaxHama ugesd 3a UsAu3aHe om 3ampyg-
HeHuemo uau kpuszama, 8 kogsmo ca nonagHaau, umame MHO20 noBeue waHcoBe 3a ycnex. Texnume
ugeu Mozam ga 6bgam obozameHu ¢ Hawu npegaozkenus, koumo ga zapanmupam mpaeH Hanpegbk.
T.e. nppBama Bazkna 3agaua e ga cneueaum yueHuka 3a ugesama, uye we pabomu B cumyauus Ha
gudepenuuauus, kosmo 3a Heeo we o3HauaBa caegHOMO.

1. ®opmyaupane Ha AuvHU Bucoku ueau u nonazaHe Ha noBeue ycuaus 3a MAXHOMO nocmuezaHe.

2. CempygHuuecmBo ¢ yuumeas, cbyueHUUU UAU gpyeUu hapmHbOpU 3a MAXHOMO gocmueaHe.

3. I[To-uecmu cpewu 3a naaHupaHe Ha Hanpegbka u HeeoBomo pezucmpupane upe3 cneyuasHu
npogykmu (omuemnu kapmu, nopmdoauo usu cnevudpuudu npogykmu).

4. Ocp3HaBane om yuenuka, ue Bcuuko ce omnacsi go nezo. Ilaanupa ce 3a Hezo u ce ouakBa
uMeHHO moll ga nocmueHe Bucokama uea.

IIpuuunume

Bazknume 3a nac omauku npu yyeHuuume ca pasAUvHUME UM UHMepecu, HUBO Ha 3HAHUA,
nompe6Hocmu u uHmeaekmyaanu ocoGenocmu. Tazu pasauuHocm ce npoekmupa u 6 obyuenuemo,
kbgemo HanpegBam c¢ pa3auueH memn, yuam Nno pasAudeH HauyuH, Bp3npueMam c pasauyHo paBhnu-
we Ha mpygHocm. /la npuemaMe u usnoas3Bame pasauuuemo, e u Hall-ocnHoBameanama npuuuHa 3a
nyzkgama om gudepenuupano odyueHnue.

Yuenuuyume, koumo ce cnpaBam 6Bp30 u HanpegBam 3HAUUMO, ChWO ce HyXKgadam om gude-
peHuupanu 3agauu, Ho cakaw He mpeBozkam moakoBa yuumeaume, konkomo onesu, koumo usoc-
maBam om gpy2ume 8 memnomo, a BnocaegcmBue u 8 kauecmBomo Ha 3HaHUAMA U yMeHUSAMA.

Kou ca npuuunume 3a uzocmaBanemo? HaBspho Bceku yuenuk u Bceku yuumea umam cBos
npuuuHa 3a moBa u HaMa ga mozXke ga 6bge omkpuma nakakBa ynuBepcasHa npuuuHHocm, HO Bce
nak kou oco6enocmu ce npeomkpuBam npu noBeuemo cayuyau Ha usocmaBane?

Haii-6aknama npuuuna 3a usocmabaHemo HA YUeHUyume HeCbMHEHO e uncama Ha uHbec-
muyuu 8 o6yuenuemo u om gbeme cmpanu 6s6 B3aumogeiicmBuemo ,,yuumens — yuenuk” Yuenuyume
He noaiazam gocmammsiHo YCUAUA, @ yuumelume He npegiazam gupepernyupar nogxog. Ciegbawa
no Basknocm npuuuna e nHampynBarnemo Ha nponycku nopagu omecscmbue, om uacobe 3a npogwAIU-
meusen nepuog om Bpeme uasu kozcamo, makap u 3a kpamko omewscmbue, yuenuyume ca nponycHaill
Basken yueben mamepuada. ToBa ca npuuuru, koumo secro ce ycmanoBaBam, Ho nonakoza sagawama
¢ omkpubarnemo Ha no-geiboku u cybekmubro onpegesenu npuuuHU e gocma no-mpygHa. JJemalia-
Huam ncuxosozo-negazozuuecku amaius moxke ga paskpue ncuxuuecku usu gusuorozuunu ocroba-
Hua, kamo ckpumu 3aborabarnus, HeagekBamnocm Ha nobegenuecko Hubo usu HepeweHu npooiemu
666 B3aumoommuowenuama. Tosu, ga 20 napevem, 6mopu peg npuvuHHOCM 06UUALHO € agpecupar
ksm geyama cwve cneyuasnu obpazobamesnu nompedbHocmu u npegemabraba gpyzo Hubo Ha gude-
peryuayuama 8 obyuenuemo, koemo Bkawouba cwvgeiicmbuemo Ha pogumesume, pecypcer yuumed,
yuuauwyHua negazoz usu Bvrwern cneyuaaucm. Ilupoko pasnpocmpanenuam cayuaii 3a usocma-
Banemo Ha yuenuyume obaue e cBwvp3an ¢ ocHOBHAMA NPUYUHHOCTL — AUNCA HA gUPeperyuayus
(uzBogu om unmepBio ¢ ekcnepmu om cucmemama Ha JIncnekmopama, 1oHu, 2011 2.).

IIpenopruBame Bu poaama Ha mpaHcdopMupawusa yuumen, kolimo 3anouBa ga geilicmBa
maka, kakmo npaBu go6pusam aekap, kolimo 3anouBa He3abaBHo aeuenue, a He 2you Bpeme ga pas-
6epe koii u 3awo e gaar ompoBHa XpaHa Ha 3acmpauleHus om cMbpm nauueHm. 3anouHeme BegHaza
naaHupaHe Ha gudepeHuupaHo obyueHue 6B3 ocHoBa Ha paszoBopa c yuenuka u Bawama cybekmuB-
Ha, kpamkocpouna npoenosa 3a nali-6sp3o npeogoasBane na kpusama. Ob6ozamsBaiime gudepen-
uupaHus cu nogxog nocmeneHHo u BnumamenHo. Taka HaMa ga 3a2cy6ume Bpeme u we nokazkeme
3aepuzkenocm kvm yuenuuume, koamo BnocaegcmBue we 6bge Baw ueHeHn pecypc.

IIpegu3zBukameacmBama

ToasiMa wacm om yuumeAume cMsamam, ue gudepeHuuauusma uie 3anouHe ga npeudu Ha
ocHoBHomo memno, koemo npegBapumenHo ca cu 3agaau, u maka ueauam kaac nama ga mozke
ga nocmueHe ueAaume cu. JIpyeu pasdoupam, ue gupepeHuuanuama oznauaba MHO20 gonbAHUMEA-
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Ha paboma 3a m#Ax, 3awo0mo we mpacBa ga naanupam no HAkoako paszauyHu HauuHa oOyueHue-
mo, maka ue yuenuuume, koumo ca u3zBpn memna uau XKeaaHomo kauecmBo Ha obyueHue, ga
nocmuzam 3agageHume 3a kaaca ueau u nakpasa Bcuuku ga duHuwupam no egHo u cpwo Bpeme
u Ha npubAuzumeAHo egHo u cbpw,o HUBo. Ima puck u 6 moBa, ue ako mpsa6Ba ga pasgeaum kaaca
Ha 3Haewu u He moakoBa 3Haewu u mozkewu, makap u 3a kpambk nepuog, chc cuzypHocm we
BarowuMm u 6e3 moBa geaukamnume B3aumoomnowenus mexkgy geuama, koumo we 3anounam
ga ce obuzkgam u ga cu nocmaBam Henpuamhnu emukemu, kakmo ce e cayuBaano HeBegubk B8
yuuauwe Beue.

T.e. gudepeHuupaHOomo ob6yueHue camo no cebe cu cbgbpzka NOmMeHUUAAHO MHO20 OonacHocmu.

Ila, maka e! Bcuuko moBa mozke ga ce cayuu!

aau obaue ga He ce onumamMe ga mpaHcpopmMupamMe mes3u onacHocmu om 3acmpawaBawu
ueaume 8 HoBu Bv3MozZkHOCMU ga GBgam gocmuzHamu, HO NO pa3AUYEH NbM.

Ila nHanpaBuMm ycuausa u cumyauuama, koamo Buzkgame kamo ymezknaBawa u ycaokuaBawa
AuyHama Hu anzaXkupanocm, ga npeBbpnemMm 6 cumyauus, koamo cp3gaBa HeobxogumMusa 6asraHc Mek-
gy 3HauumMume yuyacmHuuu 858 63aumogelicmBuemo u mBopu 6Bp3 AUUEH Hanpegbk.

Ila cw3gagem akmuBnocm, koamo om npoGaemamusupawa kpexkume B3aumoomnowenus
meXkgy yueHuuyume cbpmBopsBa no-godopu u omzoBopnHu B3aumogeticmBus, koumo ce camoo6HoBABam.

Kak ga usbeenem npoBasa u pucka om Heycnex u ga cb3gagem ammocdepa, koamo npeBprwa
kaacnama cmasa 8 cmasa na npeXkuBaBanuama u ycnexa 3a Bcuuku.

ToBa e zoasmomo npeguszBbukameacmBo, koemo npegcmou!

Cmpamezuu 3a op2aHusupaHe Ha gudepeHuUpaHo obGyuernue

IlTe npegaozkum Hsakoako paszauuHu cmpamezuu 3a gupepeHuupaHo obyueHue.

BrumamenHo u o6ocHoBaHo ga ce u3bepe pabomewa cmpamezus, e Bakna npodpecuonasna
3agaua.

B®6 Bcaka cmpamezusa 3a gupepeHuupano obyuenue e goope, ako:

— ywumeaam Mozke ga gbpzku 856 dokyca nbpBonauasno popMysupaHume ueau;

— moZke ga konmpoaupa memMnomo;
cu ocueypu Bwm3MozkHOCMU ga npoMeHs 3agauume;

— Mozke ga oueHsaBa pabomama Ha Bcuuku yuacmuuuu;

— cucmemama Ha gudepenuuauusa Mozke ga ce camoobozamsaBa om camMume yyeHuuu.

360ppm nHa cmpamezus 3aBucu om moBa, koemo Bue npeuensBame, ue e nogxogAawo 3a
Bawume yuenuuu B8s6 Bawama kaacHa cmas.

Muozo BazkHo e ga ce noguepmae, ue nogxogswusam u36op e cBvpp3aH u ¢ ochk3HaBane Ha
npoueca kamo caoZken u paseppwiawl ce noemanto.

Oo6uuatino Bcsaka egna om cmpamezuume cbgbpzka gBe HuBa.

II'spBomo nuBo npegcmaBsa cmpameeuama B6b8 Bug Ha naan: dopMysupaHu ueAu, pasnpe-
geAeHu poAu u omzoBopHocmu, checmaBeHu 3agauu, onpegeaeHu cpokobe, npegBugeHu HeobGxoguUMU
B3aumogelicmBusa u nocaegcmBus, ceecmabenu ¢opmamu 3a ouenka. ToeaBa nocmuzame scHomama
Ha ,cunbomo He6e, Bbpxy koemo Bcuuko e nepdekmuo u 6ezo6aauno nogpegeno. Bukgame nsakoe u
gpyeo nyxkaBo 6510 o6aauve, HO... HUWO He HU nAawu.

Bmopomo HuBo npegcmaBs nauaromo Ha usnbAaHeHuemo. ,,Cunbomo HeGe“ Beue He uzzaekga
moakoBa nepdpekmno, 3amomo ce nosaBsabam zoremume Geau obaauu u 3anouBame ga 3agpackBawme,
ga npoMeHsMe HanucaHomo, ga gonbaBame. ITo mpacemo Ha paszepbwawus ce gbZkgoBen npouec ce
Haaaza ga cb3gaBame Hali-pa3AuvyHuU mpeHUpPOBBYHU Adzepu, cnacumeAHU UeHmpoBe uAu omgeaeHus
3a cnewHa nomouw,. ,,Cunbomo HeGe“ ce nokpuBa ¢ mbMHU 00Aauu U u3zaekga gocma HenogpegeHo,
HO npogbazkaBame ga pabomum u ga ce npugBuzkBame kbm Bucokama uea, koamo cme cu nocmaBu-
au. ITak we oepee capHUE U HeGemo we cmaHe CUHbLO, HO We MpA6Ba ga npeMuHeM npe3 mpygHoc-
mume Ha gbkgoBHusa nepuog.

Taka u Bcaka egHa om cmpamezuume we ce Haaoku ga npomMeHsme ¢ oz2Aeg Ha HoBonos-
BsaBawu ce npeuku u Bb3mozknocmu. Bazkno e ga ne cBppwBam ynopumocmma 68u u mbpneHuemo,
3aWomo NbmMAm He € AeCeH.

Cmpamezus ,Pa3auuHu ymMeHuUs 3a yueHe*

Mhoz0 geua 6 yyuauwe ca 3acmpauwlieHu ga Hampynam nponycku nopagu aunca Ha HaBuuu
3a yueHe, He3HaHue kak ce yuu epekmuBno uau ¢popmupanu Hazaacu 3a npekasenHo pasuumane Ha
yyumeasd, cbyuyeHuuume uau pogumeasume. C gpyeu gymu, nopagu gepuuyum Ha onpegeseHU COUUAA-
HU yMmeHus, koumo ca ymenusama 3a yueHe. Kozamo yuenuuume Hampynam nponycku 6 3nanusma,
nocmenenHo 3anouBam ga ce npeBprwam B8 yuenuuu ¢ Hucku nocmuzkenusa. Huckume nocmuzkenue
dopmupam cneuyuduuHo noBegenue u gepopmupam B3aumMoomHoUIeHUAMA HA yYeHUUUME HE CaMo C
yaumeas, HO U ¢ gpy2ume cbyueHuuu, pepaekmupam nezamuBno B8bpxy camouyBcmBuemo u camo-
ouenkama Ha yueHuka u owe noBeue 3agbprbGouaBam npotGaema. Ako ycmanoBume, ue goMuHupawa-
ma npuuuHa e mosu gepuuum Ha ymMeHUs 3a yueHe, mo noBeue om Heob6XOgUMO e ga naaHupame u
ocbwiecmBume npoezpama, upe3 koamo yuenuuyume ga ycBosam mexnuku, koumo we um nomozHam
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ga akmuBusupam co6cmBenus cu ,3agpAmManr“ nomeHUUAaA 3a yueHe U nocmeneHHo ga ycBoam u
YMeHUS 3a CaMOCMOSMeAHO yueHe.

KakBo mozam ga nocmaBam 616 ¢okyca cu nogobnu npozpamu?

IIpumepu: npaBenemo Ha AuUYeH naaH, nocmueaHe Ha Bucoku ueau, epekmuBuu memogu 3a
3anaMemsBaHe, usnoazBanemo Ha B3aumMHOmMoO npenogaBane, paboma ¢ mekcmoBe u yueonuk, kom-
niombpa kamo napmubop 6 yuenemo u gpyeu.

KakBo mozke ga BkaiouBa npozpamama Bu 3a ,YmeHus 3a yuene“?

1. Cpewa c npodecuonasucm, kotimo ga paskazke kak e yuua.

2. Tpenune 6 ymenus 3a yuene.

3. I'pynoBa paboma no npoekm nog pbpkoBogcmBomo Ha yuumeas.

4. JInguBugyaaHo 3agaHue 3a geMOHCmMpauus Ha yMeHUd 3a y4deHe.

Eaemenmume Ha npozpamama mozam ga O6bgam naaHupaHu 3a no-npogbazkumeseH nepuog
om Bpeme — Begubk cegmMuuno npe3 yuebHama 2oguna (uau ga ce konuenmpupam 6 uzopan kpamsk
cpok: gBa uau mpu nocaegoBameanu ghnu).

Ille npegcmaBum pasauuHu ugeu 3a Beceku Mmogya om npozpamama Bu.

1. Cpewa ¢ usBecmna aAuuHocm uau npodecuoHasucm, kolimo ga paskake kak e
yuua. Heka ¢okycrm Ha HezoBomo npegcmaBsane ga e 8 pasauynume cmpamezuu Ha yueHe, koumo
e u3noA3Ban u nocmueHaA ycnexu — yueHe Hausycm, MHozokpamHu noBmopenusd, 3anucku, BHuma-
meAHO cAywaHe, napmHbopcka nomow,, o6pamnume Bpb3ku, konkpemnume 3agauu, ouenkama na
usnbAHEHUEemMO UAU Hewo gpyeo. Ilocmapaiime ce ga anzakupame unmepecen paskasBau, koiimo
ga e gupekmen u omkpoBen. Jlatime 8v3mozknocm Ha yuenuuume ga My 3agagam Bbnpocu, 0co6eHo
3a nepuogume, kozamo e mpao6asro Ha nHaBakcBa nponycku uau ga nayuaBa nHoBu Hewa 3a kpamko
Bpewme.

2. Tpenunz 6 ymeHus 3a yuyeHe, opzaHusupaH 3a ueaud kaac no epynu, koumo caeg moBa
cnogeAam HampynaHus onum.

Egna om natli-epekmuBnume ¢opmu na paboma 6 makaBa npozpama e mpeHuHebsm 8 ymenus
3a yueHe. Omgeneme Bpeme u dopmupaiime 2pyna 3a mpeHuHe B ymenusa 3a yuene. Ako nopabo-
mume ¢ geuama 3a moBa kak ce naBakcBam nponycku u nocmuzam BneuamasaBawu pesyamamu,
we nocmuzHeme MHO20 noBeue upe3 anezazkumenma, koiimo we npoBokupame BnocaegcmBue y msx
camume. ITo BpeMe Ha mpeHUH2 uMame mpu MHo20 Bazknu ¢okyca.

1. IIpegcmaBsane Ha pasAuvHU ugeu 3a yueHemo.

2. Tpenupane BHa ymeHuUs 3a yueHe.

3. IIpoBokupane B3aumoomHoweHuA Ha cbmpygHuuecmBo mexkgy geuama c Bucoku u nucku
nocmuzkenus.

IIpoGaeM: MHO20 yuumeAu cnogeAsm, ye geuama ¢ Bucoku nocmuzkenus He uckam ga yuam
3aegHo ¢ geua, koumo umam nucku nocmuzkenus, u ako 2u 3agpakume ga 20 HanpaBam, mo moBa
e ¢popmaano u ¢ kpamkoBpemenen edpekm.

Yuenuyume cMmamam, ue 3Haam kak ga yuam, u namam HyzZkga om nogo6HO obGyueHue.

MozZke Au mpeHUH2bM ga noMozHe B8 masu cumyauus?

Ila, ako 20 naanupame u npoBegeme c ueA nogoGpsbane Ha B3aumoomHoweHuUsmMa Mezkgy
yyeHuuume, pazpabomume UHmMepecHU 3agavdu u Hacouume yyenuuyume kvMm Bucoku nocmuzkenus.

Mogea 3a mpeHuHz 8 ymenus 3a yueHe, koiimo mozke ga oomucaume (usbagku om
sanuc om cynepBusus, npobegena 6 CY ,,C6. Ki.Oxpugcku“om cmygenmu Bvpxy mpenune 8 ymenus
3a yuene).

Tpenunebm e npoBegen 8 Hsakoako nocaegoBamesnu gnu 6 2pyna om 10 yuacmuuuu, koumo
obegunaBam yuenuuu ¢ Hucku u ¢ Bucoku nocmuzkenus.

OcobGenocmu Ha Mogeaa

IIpenogaBamen: a 06cbguM ocobeHOCmMuUmMeE Ha mpeHuHea, kolimo nabdarogaBaxme. Kou geii-
HOCcmu u 3agavuu Hall-MHO020 u gupekmHo uau ungupekmhuo noBausixa Bbpxy ymeHusma 3a yuyeHe u
BBpxy B3aumMoomHoweHusmMa Mekgy yyacmuuuume?

Cmygenm: Tpenunebm BkatouBawe usnbaHenuemo Ha konkpemnu u kpamku 3agauu, koumo
Bcuuku yuenuuu mozam ga usnbaHsBam c¢ aekoma u B8 god6po HacmpoeHue He3aBucumMo om nponyc-
kume no onpegeaeno o6paszoBameano crgbpkanue.

Cmygenm: Yuenuuume c¢ nucku nocmuzkenusa umaxa omeoBopHocmu u poau, koumo uMm nos-
Boauxa ga usnoaszBam nomeHnuyuasa cu u ga 20 nokazkam npeg gpyeume.

Cmygenm: Yuenuuume c¢ nucku nocmuzkenus 6sxa Bkarouenu 6 mpenunzoBu getinocmu, 8
koumo ca Bugumo akmuBxu u epekmubnu 3a epynume, 8 koumo pabomam. Hanpumep uspabomuxa
MHO20 Hewia — nocmep, kapmuuka, nucmo, x8bpuunso, cro0WeHUe, Hagnuc... I6H0 e, ue mpeHbOPHM
2u cmumyAupa ga HanpaBam Bcuuko moBa, 3a ga nokazkam na gpyzume, ue Mmozam ga 6bgam edek-
mubBnu.

Cmygenm: Tpenbopbm HapouHo um noBepu poau, 8 koumo ga ce nyXkgasm om nomow, ga A
uckam om gpyzume u ga 4 noayuaBam. Penemuuyusma Ha HOBo noBegeHue u ycnexbm, koiimo
npegBapumenno 6ewie npegbugeHn, npegusBukaxa ygoBaemBopenue y Bcuuku yuacmnuuuu.

Cmygenm: YecmanoBux, ue Bcuuku umaxa Bucoku nocmuzkenus no Bpeme Ha mpeHuUH2a.
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Cmygenm: Tpenunesm Gewe opeanusupan kamo 3ab6aBaeHue 3a yuacmHuuume.

Cmygenm: Yuacmuemo 6 uepume, mMo3puHama amaka, yecmama obpamna Bpwika, anaau-
muuHume cbkgeHusa Ha Bogewus, 2pynoBama paboma, Bauzanemo B8 poau, emiogume ¢ gpaMamu-
3ayusd, uzpama cbhbC cneuuasHo uspabomenu kykau u nocaegBawume camopedbaekcusda u anaausu,
usnoazBanemo Ha unpopmauus om mpezkama upe3 komniompu gaBaxa ugeu na yvenuuume kak
Mozam ga yuyam epekmuBHO u ga cu nomazam B8 pasauuHu cumyayuu.

Edekmu na mpenunza

IIpenogaBbamen: KakBu edpekmu mozkeme ga pezucmupame om mpeHuHzoBama getinocm?
Onumatime ce ga nanpaBume u npoznosu 3a 6bgewomo noBegenue u B3aumogeticmBus Ha yuenHu-
uume.

Cmygenm: Ilo mo3u HauuH obeguHeHUEMO Ha geua C pa3AuvyHu nocmuzkenus, uau kakmo 8
yuuAuwe 2u Hapuuam 3yobpu u caabauu, He kpue o6uualinume puckoBe, munuunu 3a oGyueHuemo,
koumo cmywaBam yuenuuume c Bucoku nocmuzkenus, kamo: 3a6aBsane na memna, omaazaHe Ha
nocmuzaHemo Ha AUYHUME UeAU 3apagu ,HoceHemo Ha 2pbB0“ uAu nocmossHHama Hyzkga om npoms-
Ha Ha Memogu, cbgbpZKaHue uau Bpeme.

Cmygenm: Ebekmume na mpenunzoBama getinocm ca MHo20 u pedpaekmupam Bwvpxy un-
guBugyasnomo noBegeHue u 2pynoBama gunamuka. Upe3 Hezo cbc cugypHocm we ce ,omkarouam®
HOB mun B3auMoomHoweHnus Mezxkgy yyenuuume, koumo we mozxke ga ce usnoa3Bam Hanpumep 656
dopmu Ha gudepeHUUpaHO OOyueHUE.

Cmygenm: 3a nsakonako uaca paboma we nocmuzHeme cb3gaBanemo Ha ekunu om paGomeuu,
chbmpygHuYewu u 3abaBagbBawu ce yuenuuu.

Cmygenm: Ilanocmuuam ebekm om mpenunzoBama paGoma we gotige no-kbcno, kozamo
yyumeasam we nocmabu 3agauu, koumo ueasm nonsaBanemo na nponycku. TozaBa yuenuuume we
Mo2am ga pabomam B ammocdepa Ha yueOGHO chrmpygHuUYecmBo u ga uenam HoBume cu B3aumoom-
nowenusd. Illle cu nomazam c¢ ygoBoacmBue.

3. I'pynoBa pa6oma no npoekm nog pskoBogcm6omo na yuumeas

Bazkno e ga 3agageme unmepecHa mema 3a npoekm 6 unmepecen konmekcm 3a npegBapu-
meAHO popMupaHna 2pyna.

Hanpumep egna epyna Mmozke ga paGomu no mewma: ,lI3caegBane Ha yueHemo Ha u3Becmnu
AuvHOCMU“; gpyea 2pyna — no mema: ,Xopa, koumo camu ca Hayuuau uyzkg e3uk®; a mpema epyna
— no mema: ,Yuenemo 8 3amBopnuuecka kuaus — 3a u npomu8*®

Oo6cnkganemo B kaaca na Bcska om memume Heka ga cu nocmaBu 3a uea ga gage Ha yue-
HUUUMe pasAuvHU ugeu 3a epekmubBno yuene 8 pasauuen konmekem. Acouuauuume c ycnewen
B8pHWEH MogeA uMam cnocooHocmma ga BgpxBam yBepenocm 8 co6ecmBenume cuau u ga 3apezkgam
c eHepz2us 3a usnbAHeHUe. B masu 2pynoBa paGoma mozkeme ga usnoaszBame ekunu om yuenuuu,
koumo ca ¢opmupanu kamo nogxogawu uau ycnewHu no 8peMe Ha mpeHuHz2a B8 ymMeHus 3a yuene.

4. VInguBugyaano 3agaHue 3a geMOHCmMpauusd Ha yMeHuUd 3a yuyeHe

nguBugyasnama 3agaua e ocobeno Bazkna, 3awomo upe3 Hes we Mobuausupame ungubugy-
aanama Boaa nHa Bceku yuenuk u we moXkeme ga npoBepume epukacHocmma Ha npozpamama cu.
IIpu nocmaBanemo na unguBugyasanama uea u Helilnomo nocmuzane Heka yueHuuume u3noaszBam
HampynaHusg onum u cAeg moBa Bcuuku ga cnogeaam npegusBukameacmBama, koumo ca npeogo-
AeAu, U HauuHa, no kolimo ca ce cnpaBuau. Tyk moZkeme ga nocmaBume unguBugyaasusupana u npe-
guzBukameana uea 3a Bceku yuenuk. Crgppzkanuemo mozke ga e pasauuno 3a Bceku yuenuk — 8azkno
e yueHuuume ga ce cnpaBsam u ga o6cbgam 2pynoBo npodaeMume.

Hanpumep na egun yuenuk mozke ga nocmaBume 3agaua ga Hayuu 50 gymu Ha anzaulicku
u ga HanpaBu anaukauyuu (epaduunu, pomo uau ¢ u3bpaH om He20 HAUUH U Mamepuas) Ha Bcaka
gyma, a Ha gpy2 — ga cbemaBu mekem, 6 kolimo ga usnoas3Ba 500 gymu no onpegeaena mema. Mozke-
me ga cecmaBume MeH10 om Halli-pa3auyHu 3agauu u Bceku ga cu usbepe 3agaua, koasmo naii-MmHO020
gonaga Ha UHmMepeca U cmuAa My Ha yueHe.

IT'sanus mekem wememe 8 ,Ilegazozuka’ kn. 5
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[nHammueH
MaTeEMaTNUYECKU
COPTyep 3a BCEKM

Omkwsc om ,Mamemamuuecku npoekmu
6 gunamuunu cpegu®

Carsten Tottmann

Valentin Hedderich

Poli Radusheva

Krastena Nikolova

Medical University — Varna (Bulgaria)

Olive oil is a vastly distributed product and is used in
many industries, including foods, cosmetics and pharmaceu-
ticals. Extra virgin olive oil (EVOO) consists of major and
minor components. The major components — glycerols, rep-
resent more than 98 % of the weight of oil. It is known that
fatty acid composition is characterized by a high monoun-
saturated — to-polyunsaturated fatty acid ratio. Content of
minor components is smaller than 2 % of the total oil weigh.
They include more than 230 chemical compounds such as
aliphatic and triterpenoid alcohols, sterols, hydrocarbons,
volatile compounds and antioxidants.

The main antioxidant properties of the EVOO are due
to carotenes and phenolic components (Boskou, 1996). EVOO
contains different classes of phenolic components such as
phenolic acids, phenolic alcohols, flavonoids, lignans. A few
authors reported that the phenolic acids are with minor
concentration in EVOO (Cortesi et al., 1983; Tsimidou et al.,
1996). The other authors are published that compounds such
as cafeic, vanilic, syringic, p-coumaric acids are observed in
the EVOO (Briante et al., 2003). Rovelli et al. (1997) report-
ed that flavonoids such as luteolin and apigenin were also
phenolic components. The vitamins from E group also have
antioxidant properties. These are four natural tocopherols
(a, /3,7, 0) and four tocotrienols (aT3, BT3, yT3, 6T3) (Cert et
al., 2000).

Antioxidants in EVOO based on their mechanism of
action can be classified as follow: primary antioxidants,
synergistic and secondary antioxidants (Rajalakhmi et al.,
1996). It is confirmed from many authors that the antiox-
idants in olive oil has a different positive influence on the
human cells. Manna et al. (1999) examined whether 3,4 —
DHPEA can reduce the oxidative damage of human eryth-
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rocytes. This investigation suggests that the hydrophilic phe-
nols may have a protective effect on the thrombosis risk. 3,4
— DHPEA may exert a protective activity against cancer by
arresting the cell cycle (Fablani et al, 2002). EVOO has a high
resistance to oxidative deterioration due to its triacylglycerol
composition low in polyunsaturated fatty acids and due to the
presence of a group of phenolic antioxidants composed mainly
of polyphenols and tocopherols.

Concentration of the phenolic compounds are deter-
mined in literature from the following ways: (i) high liq-
uid performed chromatography; (ii) calorimetrically and ex-
pressed as the amount of total phenols (Chimi et al., 1991);
(iii) rancimat by using ORAC test (Oxygen Radical Absorbance
Capacity) (Papadopoulos & Boskou, 1991).

There are many different kinds of olive oil. These var-
iations depend on the type of used olives and the processing
procedure (Veneziani et al., 2017). Besides those there are also
refined, pure and olive pomace oils. The difference between
them depends on their heat treatment while being processed.
EVOO is not treated with heat above 40°C. The chemical com-
postition is normally that 95 — 99 % of olive oil are triglycer-
ides, glycerin bound to three free fatty acids by esterification
(Smyk et al., 2009). The other components are chlorophylls,
pheophytins, tocopherols, Vitamin E and oxidative compounds
such as oleocanthal and oleuropein (Tena et al., 2012). These
substances are the reason for the fluorescence of olive oil.
Each of these substances emit light when being excited using
different wavelengths: tocopherol and phenols at 300- 400
nm, Vitamin E at 400-600 nm, chlorophyll and pheophytins
at 600-700 nm.

The positive effect of EVOO on the human body is
well-known and one of the most interesting substances is
Oleocanthal. This substance is first recognised in 2005 and
can only be found in EVOO. Under further investigations it
was proven that in vitro Oleocanthal has an anti-inflamma-
tory effect comparable to Ibuprofen. This is due to the fact
that it is an inhibitor of cyclooxygenase (Beauchamp et al.,
2005). Cyclooxygenase is able to form prostanoids, including
thromboxane, which takes part in formation of thrombosis,
and prostaglandins including prostacyclin, which prevent the
formation of the platelet plug during blood clotting and acts
as a vasodilator (Smith et al., 2000). Oleocanthal therefore
acts like a non-steroidal anti-inflammatory drug, which leads
to a reduction in inflammatory symptoms. Furthermore, there
have been studies which show a cancer killing activity of Ole-
ocanthal. It leads to the destruction of cancer cells by their
own enzymes, a process during which healthy cells are not
harmed (LeGendre et al., 2015). Besides that, in vitro and in
vivo studies have shown that Oleocanthal potentially enhanc-
es B-amyloid clearance in the brain. f-amyloid is a substance
whose accumulation is closely related to Alzheimer’s disease
(Abuznait et al., 2013).

Among Oleocanthal there are many different polyphe-
nols in EVOO, which have a positive effect by decreasing
the blood pressure (Ferrara et al., 2000). Furthermore, these
polyphenols are anti-oxidants which prohibit the formation of
free oxygen radicals, and therefore their mutagenic activity.
Additionally, phenols found in EVOO such as hydroxytyrosol,
tyrosol and oleuropein show antimicrobial activity against
intestinal and respiratory infections, including Heliobacter
pylori. Through dialdehydic components phenols are able to
destroy those cells which cause stomach ulcers or even cancer
(Castro et al., 2012).
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Moreover, EVOO contains a huge amount of monounsaturated fatty acids (MUFAs)
which reduce the risk of heart diseases and strokes (Schwingshackl & Hoffmann, 2014). Ac-
cording to multiple studies, this is due to the fact that MUFAs tend to lower the low- density
lipoprotein (LDL) levels while increasing the high-density lipoprotein (HDL) levels. A higher
LDL level increases the accumulation rate of atherosclerosis in the walls of blood vessels,
which may lead to plaque ruptures. HDLs, on the other hand, take part in the clearance of
fat molecules in the artery walls, thus preventing and regressing atherosclerosis (Gordon et
al., 1977).

The quality of EVOO is determine by using spectroscopic techniques, which are ideal
for this purpose, because they are cost effective, non-destructive, rapid and simple. But fluo-
rescence spectroscopy has been applied, because its sensitivity is 100-1000 times higher than
that of the absorption techniques, enabling to measure concentrations down to parts per bil-
lion levels (Sikorska et al., 2004). According Sikorska et al. (2012) it can be used for different
applications: (i) discrimination between quality grades; (ii) detection of adulteration; (iii) au-
thentication geographic origin; (iv) quantification of fluorescent components; (v) monitoring of
thermal and photo oxidation.

The fluorescent analysis of olive oils takes advantage of the presence of natural fluores-
cent components, including phenolic compounds, tocopherols and pheophytins, and their oxida-
tion products. Refined oils are characterized by a relatively weak band between 290-320 nm, a
very broad band spreading to about 500 nm, and a band above 550 nm. All of these bands equal-
ly appear in the total fluorescence spectra (Sikorska et al., 2008). Olive oils contain considerable
amounts of phenolic compounds, with their concentrations significantly reduced in refined oils.
This observation seems to confirm that tocopherols also contribute to the emission observed in
the range 295 nm - 360 nm. Most of polyphenols are fluorescent substances, absorbing in the
260 — 310 nm range and emitting in the near-UV range, with their bands centered at 310-370
nm (Zandomeneghi & Zandomeneghi, 2005). These phenolic compounds can be detected by fluo-
rescence after separation by HPLC, using excitation/emission wavelengths of 264/354, 310/430
or 280/320 nm (Dupuy et al., 2005). A long-wavelength band is observed in the olive oil spectra,
with excitation at about 350 — 420 nm and emission at about 660—700 nm, corresponding to the
band above 550 nm in total synchronous fluorescence spectra. This band was attributed to pig-
ments of chlorophyll group, based on its excitation and emission characteristics (Zandomeneghi
& Zandomeneghi, 2005; Diaz et al., 2003).

Economic aspect is the adulteration of EVOO using lower quality oils. This procedure is
due to the high production costs for EVOO and the fact that the user can rarely distinguish
the difference. To distinguish pure EVOO from adulterated ones, fluorescence analysis is used.
Every oil has a specific spectrum, which is determined previously. It is possible to determine
the exact composition of the sample (Xu et al., 2016). The great advantage of this method is
the use of 3 dimensional fluorescence spectrum (3DFS) in comparison to the 2-dimensional flu-
orescence spectrum. The 3DFS has the advantage at the rate of samples and more wavelengths
can be compared at the same time to distinguish between different oils.

A similar investigation has been made for olive oils from Bulgarian supermarkets (Nikolo-
va et al.,, 2014). From the fluorescence spectrum can be concluded: (a) olive oils containing
sunflower oil exhibit a fluorescence peak correspondingly at 491.8, 428, and 495 nm with an
intensity higher than 3000 arbitrary units; (b) olive oils exhibiting a high contents of chlo-
rophyll show no peaks around 500 to 550 nm; (c) refined olive-pomace oils are obtained from
olive pomace after extraction with authorized solvents and a refining process, which includes
neutralization, deodorization, and decolorization. All olive oil pomace showed a wide peak be-
tween 415 and 550 nm. This means that their content on conjugated hydroperoxides is higher
as a result of a greater oxidation (Boggia et al., 2002).

Adulteration of virgin olive involves addition of cheaper oils, including olive oils of lower
quality or other plant oils. The most common adulterants found in virgin olive oil are refined
olive oil, pomace oil, residue oil, synthetic olive oil-glycerol products, seed oils, and nut oils.
Hazelnut oil is chemically similar to virgin olive oil; its presence is difficult to detect at low
concentration levels using standard methods. A different approach was tested to detect this
type of adulteration using fluorescence (Sayago et al., 2007). The emission spectra of undiluted
olive oil mixtures with virgin and refined hazelnut oils with excitation at 350 nm were measured
(Sayago et al., 2007). The spectra were subjected to mathematical treatment by calculation of
the first derivative.

The addition of cheaper vegetable oils to olive oil causes an increase of the fluorescence
in the 450nm to 600 nm spectral range an and a shift in the wavelength of maximum intensity
by around 30 nm (Nikolova et al., 2013). Fluorescence emission is stronger for the sunflower
and olive oil mixture, rather than for the corn and olive oil mixture. Comparison between flu-
orescence spectra of vegetable oils and EVOO as well as their first derivatives has been made
from Nikolova et al. (2013).
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According to international food regulations EVOO shall not contain more than 25% of
polar components. By thermooxidation through heating, samples were taken and checked on
their fluorescence spectra. The result was that the fluorescence decreased the longer the oil
was heated, so the conclusion is that the amount of essential components like phenols and
pigments decrease when the oil is heated and their positive effect, such as antioxidation, is
lost (Tena et al., 2012).

The studies of thermal deterioration of oils are important because changes during oxi-
dation involve degradation of oil constituents and formation of new products that alter quality
attributes and nutritional profile, as the oxidation products are potentially toxic. Thermal
deterioration of extra virgin olive oils was studied by (Tena et al., 2012). The sample of virgin
olive oil was heated at 190 °C for 94 h in cycles of 8 h per day. The fluorescence intensity in the
spectral region between 290 and 400 nm decreased during the oxidation and a bathochromic
shift of the maximum from 350 — 360 nm to around 420 — 440 nm was observed. The observed
changes in the spectral profile were explained by the decrease of the tocopherols and phenols
and the increase of the oxidation products of vitamin E homologues correlated to hydrolysis
products. The intensity of the band between 630 and 750 nm, associated with chlorophylls and
pheophytins, decreased exponentially with the thermal oxidation time.

IT'sanus mekem uwememe 8 ,Xumua. Ilpupognume nayku 8 o6pasoBarnuemo®, kn. 4
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PeknamHa Tapunda

Ha HaunoHanHo n3parenctso 3a 06pa3oBaHKe 1 Hayka ,,A3-0yku“

Coodusa 1113, 6yn. ,Llapurpancko woce“ Ne 125, 6n. 5, Ten.: 02/420-04-70, 02/420-04-71; azbuki@mon.bg; www.azbuki.bg

BecTHUK ,,A3-0yKn“
1. CtaHpapTHM KapeTa Ha BbTpELIHA CTPaHUL:

Pasmep YepHo-6a510 +1 uBatr | MbnHoUBETHO
1/1 ctpaHnua - 256 mm/388 Mm 780,00 ns. 900,00 ns. 985,00 ns.

1/2 ctpanuua - 256 mm/194 mm 410,00 ns. 460,00 n.. 510,00 nB.
- 125 mm/388 Mm 410,00 ns.. 460,00 ns.. 510,00 nB.

1/4 ctpannua - 256 mm/97 Mm 230,00 nB. 258,00 nB. 270,00 nB.
- 125 mm/194 Mm 230,00 nB. 258,00 nB. 270,00 nB.

1/8 ctpaHuua — 125 mm/97 mm 115,00 ns. 129,00 ns. 135,00 ns.
- 83 mm/147 mm 115,00 ns.. 129,00 ns. 135,00 ns..

kape (83 mm x 50 mm) 30,00 ns.. 43,00 ns. 45,00 n..

2. llenn 32 pexnama Ha nbpBa U NocnegHa cTpaHuua — no [orosapsHe
3. Bnarane Ha ctaHpaptHu Bnoxku ¢ Terno o 20 r — 80 ns. 3a 1000 6p.
4. BnaraHe Ha HecTaHAAPTHN BNOXKW — MO AOroBapsHe.

12 1/4
1/4 1/8 1/8

Kape

HayuHo-meTognueckute cnucaHns Ha n3garencrseo ,,A3-6yku“
1. LleHa 3a BbTpeLwWwHa cTpaHuua

Pasmep YepHo-6s110 +1 uBAar MbnHouBEeTHO
1/1 cTpaHnua 90 ns. 130 ns. 180 ns.
1/2 ctpannua 50 ne.. 70 ne.. 90 ns.
1/4 cTpaHnua 30 ns.. 45 nB. 70 nB.

2. lleHa 3a peknama Ha BTOpa, TpeTa WM YETBbPTA KOpuLa — No A0roBapsiHe.
3. Pasmep Ha egHa nevatHa ctpaHuua B cnucannata Ha HUOH ,,A3-6ykn”:

a. 06psa3aH popmar: 167 MM x 233 Mm b. Heo6psasaH dpopmar: 171 mm x 240 mm
4. BnaraHe Ha BNOXKWN — MO [OroBapsiHe.

3ateJse:kka:
Bcuuxu nocouenu yenu ca 6e3 J{JIC.

Omemuvnku npu 6poil u 0bem nyonuKayuy Ui KOMOUHUPAna pexiama
8 HAKOJIKO U30AHUS HA U30amencmeo ,, A3-0yku " — no doeosapsite.

Tapugpama e 6 cuna om 1 ronu 2017 2.
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