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Sazetak:

Dosadasnja iskustva u korekciji ravnih tabana svode se na koriSce-
nje uloZaka za cipele i vezbi pri kojima se, kao pomagala, koriste kugli-
ce, valjci, kose ravni i sl. Sprava za jac¢anje miSi¢a stopala predvidena je
za korekciju ravnih tabana kod dece i za jadanje miSi¢a kod odraslih.
Sprava je izradena od drveta i metala, sa mehanizmom i tehnickim reSe-
njima, koji omogucavaju da se primenom odredenih vezbi aktiviraju misi-
¢i koji su odgovorni za formiranje svodova stopala. Pogodna je za kuc¢nu
upotrebu i moguce je dozirati opterecenje pri veZzbanju pomocu bazdare-
nih opruga. Sprava je patentirana kod Zavoda za intelektualnu svojinu u
Beogradu kao mali patent — br. 193 MP, 13. 03. 1998 godine.

Kljuéne reci: patent za jacanje miSic¢a stopala, biomehanika, mehani-
zam sprave.

Uvod

auka koja se bavi prou¢avanjem statike i dinamike ljudskog tela je bio-

mehanika. Ako je sustinski shvatimo kao sistem za izu€avanje pokre-
ta prouzrokovanih dejstvom sile (miSi¢i) na poluge (kosti), moZemo i Coveka
spustiti u ravan konstrukcije i posmatrati ga kao mehanicki sklop. Sama oblast
mehanike, kada se primeni na Coveka, deluje kao dehumanizacija i moze suge-
risati da je Covek ,gotov proizvod”, kao kakav maSinski materijal, to on svakako
nije. Naprotiv, Covek je upravo bi¢e koje je u stalnim promenama, bilo da se ge-
nerise, regenerise ili mu odumire tkivo i zbog toga se u svakom segmentu Zivo-
ta, poCev od detinjstva pa do starosti, mora voditi racuna o uslovima, koji do-
prinose pravilnom razvoju i odrZzavanju korektnog anatomskog sklada.

Do samo pre sto godina udeo miSicne aktivnosti u svakodnevnom
radu bio je oko 80 do 90%, a danas je u civilizovanom svetu oko 10 do
15%. | niSta tu ne bi bilo problemati¢no da je ¢ovek ,gotov proizvod®, ali
priroda je tako podesila organizam da je za pravilno odrastanje i odrzava-
nje telesnih odnosa neophodna misi¢na aktivnost, koja ¢e svojim tonu-
som odrzavati prirodan sklad medu polugama, tj. kostima. | ako je Covek
u detinjstvu i mladalatkom dobu bio fizi¢ki aktivan i ako je proces rasta i
razvoja doveo do skladnog i zdravog tela, to ne znaci da je time napra-
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vljen ,gotov proizvod®, koji ¢e da traje unedogled. Jednostavno, prirodni
zahtevi organizma potrazuju fizi€ku aktivnost zbog odrZzavanja korektnih
biomehani¢kih odnosa. U protivnom, slabljenjem i neaktivho3¢éu misica
dolazi do, medicinski re¢eno, degenerativnih promena, a mehanicki rece-
no do poremecaja statike i dinamike tela, $to nadalje otvara posebne pro-
bleme, naj¢eSée na stopalima, kolenima i ki€mi.

Sa jedne strane, civilizacija je ogranicila prirodno kretanje, a sa dru-
ge nivo tehnologije dao je razne sprave i pomagala za korekciju i nado-
mestanje onoga Sto se propusta u prirodnim uslovima. Jedno od tih po-
magala za korekciju ravnih tabana je sprava za jaCanje miSi¢a stopala,
koja na neki nadin imitira i zamenjuje prirodne pokrete i aktivira one mi-
Sicne grupe koje su odgovorne za odrZzavanje svodova stopala. Najpri-
rodniji pokret, koji je i odgovoran za pravilno formiranje svodova stopala
je hodanje i tréanje. U civilizovanim druStvima upravo je to najprirodnije
kretanje sputano; prvo samim smanjenjem kretanja zbog obaveza koje
traZze sedecéi poloZzaj — kancelarija, automobil, itd. i neadekvatnom obu-
¢om, koja je tako dizajnirana da iskljucuje miSi¢e, koji su odgovorni za
formiranje i odrzavanje svodova stopala.

Dakle, sagledavajuc¢i problematiku stopala, imamo u vidu jedan biome-
hani¢ki sistem, koji tokom rasta, a i kasnije u Zivotu, mora da bude stimuli-
san prirodnim pokretima, koji su kompatibilni sa biolo3kim potencijalom. U
slu¢aju ruralnog ambijenta za odrastanje i Zivot, takvi stimulusi su uglavnom
dostupni, ali u urbanim sredinama, gde je kretanje sputano, ograni¢eno i for-
matizovano odredenom obuéom (obi¢no neodgovaraju¢om), neophodno je
da se prirodni pokreti nadomeste odredenim veZbama i spravama.

Sprava za jaCanje miSica stopala

Sprava je namenjena osobama sa konstitucionalnom slaboS¢u sto-
pala (ravni tabani), kao i osobama sa funkcionalnim ispadima (pareze).
Sprava, ili patent za jacanje miSi¢a stopala, izraden je od drveta i metala.
Mehanizam sprave omogucava da
se savladuje otpor sistemom opruga,

w 7o ¢ime se jacaju miSicne grupe, koje

o\ S su odgovorne za odrZavanje uzdu-

25 EAN O Znog i popre¢nog svoda stopala (sli-
y & i— S ka 1.i2).

Y43 . Slika 1 — Sema sprave za jadanje misi¢a

L _ NP s stopala

—R, A e Figure 1 — Schematic presentation of the foot
. muscle strengthener
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Sprava je kompaktna sa podesivim mehanizmom, kojim se obezbe-
duje puna funkcionalnost. Najbitniji delovi su oslonci za petu stopala i dr-
Zaci opruge i papucice (A, B,C), papucica (D), metalne vodice (1,1') po
kojma Klizi zahvata€ (2) i ekscentar (5) kojim se podeSava prednapon
opruge. Opruge koje se stavljaju za savladivanje otpora su bazdarene,
tako da je na kraju amplitude (10 cm) otpor od 2 do 5 kg (slika 1).

Slika 2 — Sprava za ja¢anje miSi¢a stopala
Figure 2 — Foot muscle strengthener

Biomehanicki koncept stopala

Stopalo je anatomski prilagodeno da odrzava:

— statiku tela — trodimenzionalni prikaz rasporeda pritiska na stopalo
(prema Abramsonu) na slici 3. [1]

— dinamiku tela — funkcija miSi¢a stopala pri kretanju je korekcija pol-
0Zaja stopala pri hodu po neravnom terenu i u mraku dok se ne uspost-
avi stabilan oslonac, kao i uloga osnovne odrazne poluge.

N\
Slika 3 — Raspored pritiska na tabanu Slika 4 — Konusni sklop kostiju stopala
Figure 3 — Distribution of pressure on the foot Figure 4 — Conical shaping of foot bones
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F.HLL.

Slika 5 — Sematski prikaz svodova stopala _ Slika 6 — M. fleksor hallucis longus
Figure 5 — Schematic presentation Figure 6 — Flexor hallucis longus muscle
of the foot arch

.Formacija kratkih kostiju klinastog oblika, sa uzom stranom okrenu-
tom nadole, uslovljava luénu konstrukciju® [1] — sliéno svodovima u gra-
devinarstvu (slika 4).

Takvim konusnim sklopom formirana su dva svoda — uzduZzni, od pe-
te prema prstima i poprecni svod, Cineci sistem koji obezbeduje amortiza-
ciju i oslonac (slika 5).

Od ukupno dvadesetak miSi¢a stopala i potkolenice najodgovorniji
miSi¢ za odrZavanje uzduznog svoda stopala je M. fleksor hallucis longus
(dugi pregiba¢ palca), Sematski prikazan na slici 6. Popre¢ni svod stopa-
la, svojim zatezanjem odrZavaju miSic¢i, M. tibialis posterior i M. peroneus
longus [2], Sematski prikazani na slici 7.

Slika 7 — M. tibialis posterior i M. peroneus longus
Figure 7 — Tibialis posterior muscle and peroneus longus muscle

Uzroci i posledice ravnog stopala

Pored genetske uslovljenosti, neadekvatna obuca, kao i kretanje po rav-
noj podlozi (beton) ne aktiviraju miSi¢e, Sto dovodi do njihovog slabljenja i iz-
duZivanja. Zajedno sa njima izduZuju se i ligamenti. Tako oslablijeni ne mogu
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da izdrZe pritisak teZine tela, Sto dovodi do spustanja svodova stopala. ,Na sli-
ci 6. prikazani su otisci stopala od ravnog do ispup&enog (od A do D)*. [1]

A B c D

Slika 8 — Otisak stopala — od ravnog do ispup&enog
Figure 8 — Footprint — from flat feet to high arched feet

Spustanje svodova stopala, narodito uzduznog, prouzrokuje tzv.
upadanje stopala (hod na unutrasnjoj strani tabana) Sto je uocljivo sa le-
dne strane vidljivim iskrivljenjem Ahilove tetive. Pored toga, i samo stopa-
lo se deformiSe. Skocni zglob trpi neravnomeran pritisak, $to se po verti-
kali kompenzatorno prenosi na koleno, kuk i ki€meni stub.

Pri spustanju svodova prvo oslabe misi¢i, zatim ligamenti i na kraju
dolazi do promene na kostima. [2]

Korekcija ravnih tabana

Pri noSenju uloZaka miSici i ligamenti se viSe isteZu i time joS viSe slabe.

NoSenje uloZzaka mora biti ispraceno adekvatnim veZbama, kao i obuc¢om,

Sto ¢e uticati na ja¢anje miSi¢a. U protivnom, samo noSenje uloZaka neée
doprineti poboljSanju, osim Sto ¢e pasivnim podupiranjem drzati svodove.

KoriS¢enje sprave za ja¢anje miSica stopala

FLEKSIJA — jaCanje miSi¢a tabana (slika 8), narocito dugog pregibaca
palca (slika 6)

Peta se postavlja na oslonac, a prsti na zahvatac, koji je oprugom vezan
za oslonac na suprotnom kraju sprave. Pregibanjem prstiju i povlatenjem za-
hvataca, koji klizi po metalnim vodicama, savladuje se otpor opruge.

DORZALNA FLEKSIJA — ja¢anje miSi¢a podizaca stopala i opruzaca
prstiju
Na stopalo se postavlja papucica, za koju je vezana sajla, koja je
preko koturaCe vezana za oprugu. Podizanjem stopala savladuje se ot-
por opruge, koja je drugim krajem vezana za ekscentar, kojim se reguliSe
prednapon (slika 9).
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Slika 9 — Fleksija (savijanje) prstiju Slika 10 — Dorzalna fleksija (podizanje) stopala
Figure 9 — Flexion of toes Figure 10 — Dorsal flexion of the foot

SUPINACIJA - jacanje miSi¢a potkolenice

Na stopalo se postavlja papucica, koja se osovinom postavi u alku, a
koleno (desha noga) u desnu stranu — malo preko vertikale, Sto €ini po-
Cetni poloZaj. Rotacijom stopala unutrasnjom stranom nagore savladuje
se otpor opruge (slika 10).

Slika 11 — Supinacija (uvrtanje) stopala Slika 12 — Pronacija (izvrtanje) stopala
Figure 11 — Foot supination Figure 12 — Foot pronation

PRONACIJA — jacanje miSi¢a potkolenice

Na stopalo se postavlja papucica, koja se osovinom postavi u alku, a
koleno u levu stranu — za desnu nogu, (udesno za levu nogu) malo preko
vertikale, Sto €ini pocetni poloZaj. Rotacijom stopala spoljaSnhjom stranom
nagore savladuje se otpor opruge (slika 11).

Zaklju€ak

Problem ravnog stopala sve ¢eSce se javlja kod dece, narogito u ur-
banim sredinama, gde nacin Zivota ne dozvoljava da se ispoStuju oni pri-
rodni zahtevi koji bi uticali na pravilno formiranje svodova stopala. Korek-
cija se vrSi kretanjem i veZzbama na prirodnoj podlozi (trava, pesak i sl.),
kao i rehabilitacijom u medicinskim ustanovama.
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Pomocu sprave za jaCanje miSi¢a stopala moguce je ispraviti nedo-
statke uzrokovane savremenim nac¢inom Zivota.

Sa funkcionale taCke glediSta sprava je svojim tehni¢kim reSenjem i
mehanizmom kompatibilna sa pokretima, koji u obliku veZzbe doprinose
jaanju misi¢a odgovornih za formiranje i odrzavanje svodova stopala.
Konstruisana je tako da je prenosiva, pa je moguca njena primena, kako
u medicinskim ustanovama, tako i u kuénim uslovima.
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FOOT MUSCLES STRENGTHENER

FIELD: Biomechanics
ARTICLE TYPE: Professional Practice, Project

Summary

Previous experience in the correction of flat feet consisted of the
use of insoles for shoes and exercises with toys, balls, rollers, incli-
ned planes, etc. A device for strengthening foot muscles is designed
for the correction of flat feet in children and, as its name suggests, for
strengthening foot muscles in adults. The device is made of wood
and metal, with a mechanism and technical solutions, enabling the
implementation of specific exercises to activate muscles responsible
for the formation of the foot arch. It is suitable for home use with con-
trolled load quantities since it has calibrated springs. The device is
patented with the Intellectual Property Office, Republic of Serbia, as
a petty patent.

Introduction

The science which studies the statics and dynamics of the human
body is called biomechanics. If it is essentially understood as a system
for studying the movements caused by force (muscles) on levers (bo-
nes), then the man can be regarded as, and reduced to, a mechanical
assembly.

Device for strengthening foot muscles

The device is intended for people with constitutional weakness of
the foot (flat soles) and people with functional disturbances (paresis).
The device contains a mechanism that allows the use of spring-mete-
red load, thus strengthening the muscles responsible for the longitudi-
nal and transversal foot arches.
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Biomehanical concept of the foot

Short bones of the feet are placed with the narrow end facing
down, and the wider end facing up - similar to arches in the civil engi-
neering. Such a cone shaping allows the formation of the longitudinal
and the transversal arches of the foot, which are responsible for the
statics and the dynamics of the body.

Using the foot muscle strengthener

The device offers four basic exercises for strengthening lower leg
and foot muscles which form the foot arch. These are exercises in fle-
xion, dorsal flexion, supination and pronation.

Conclusion

The problem of flat feet is increasingly present in children, especi-
ally in urban areas. The device for strengthening foot muscles contribu-
tes to efforts to address deficiencies caused by modern life.

Key words: patent to strengthen foot muscles, biomechanics, device
mechanism.

Datum prijema ¢lanka: 05. 05. 2011.
Datum dostavljanja ispravki rukopisa: 09. 11. 2011.
Datum konac¢nog prihvatanja ¢lanka za objavljivanje: 10. 11. 2011.

VOJNOTEHNICKI GLASNIK/MILITARY TECHNICAL COURIER, 2012., Vol. LX, No. 2

350




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Candid
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CHelv
    /CHelvBold
    /CHelvBoldItalic
    /CHelv-Italic
    /Chicago
    /Chiller-Regular
    /CHVojska
    /CHVojska-Bold
    /CHVojska-BoldItalic
    /CHVojska-Italic
    /CirTimes
    /CirTimes_New_Roman
    /CirTimesBold
    /CirTimesBoldItalic
    /CirTimesItalic
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CTVojska
    /CTVojska-Bold
    /CTVojska-BoldItalic
    /CTVojska-Italic
    /CurlzMT
    /Decor
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English157BT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /FormalScript421BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Gautami
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /HelveticaLat
    /HelveticaLatBold
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LHVojska
    /LHVojska-Bold
    /LHVojska-BoldItalic
    /LHVojska-Italic
    /LTVojska
    /LTVojska-Bold
    /LTVojska-BoldItalic
    /LTVojska-Italic
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Marigold
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MonotypeSorts
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MT-Symbol
    /MVBoli
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldChurchSlavonicCyr
    /OldEnglishTextMT
    /Onyx
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Serbian-Elegant
    /Serbian-Elegant-Bold
    /Serbian-Elegant-Bold-Italic
    /Serbian-Elegant-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRomanBold
    /TimesNewRomanBoldItalic
    /TimesNewRomanItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /UstavIzvorni-Medium
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YUTimesNewRoman
    /YUTimesNewRomanBold
    /YUTimesNewRomanBoldItalic
    /YUTimesNewRomanItalic
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1734.803 2245.040]
>> setpagedevice


