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VaZeni citatelia,

do prvého tohtorocného cisla nasho casopisu
sme sa rozhodli vyziadat' clanok na zaujimavu téemu.
Aspon v redakcnej rade sme si mysleli, ze by mohla
byt zaujimava, lebo nas uz tato téma provokuje
dlhsie.

Veda a spiritualita. Dva pojmy, ktoré maju
v sebe potencidl konfliktu. Na jednej strane je
odveka tuzba cloveka poznavat, objavovat,
odhalovat  nepoznané, skryté, zastreté. Na druhej
strane v fiom hloda pochybnost, ako daleko sa da,
alebo moze, ¢i smie prenikat’ do tajomstiev prirody
a cloveka. A ak uz prenikol dost daleko, ¢i hlboko,
ako s tymto poznanim naloZit?

Osvieteni a mudri ludia uz v minulosti casto
riesili dilemu, komu, za aku cenu a ci vobec
poskytnit’ Tudstvu svoje objavy. Casto boli pritom
konfrontovani s  takymi hodnotami, ako je
vilastenectvo, povinnost, ale aj cest, moralka a sve-
domie. Spomerime si na zdkladnii otazku Capkovej
Bielej nemoci.

A o sucasnost? Zohrdava veda a vyskum vidy
len pokrokovii funkciu? Neocitlo sa [ludstvo
v jednom velkom laboratoriu, nie je objektom
posobenia elitnej skupiny, ktord podnika experiment
s nejasnym vysledkom?

Na niektoré otazky vieme odpovedat, na iné
odpovede stale hladdame. Pre vicsinu ludi je celkom
prirodzené dodrziavat' zdkony, pravidla a zasady
etiky, humanity. Mnohi nosia v sebe nieco, co
povazuju za ,,vySSi princip mravny“, ktory im
nedovoli konat proti zaujmom cloveka, proti Zivotu.
Je v tom spiritualita?

Ini dokdzu pre dosiahnutie svojich, alebo
i cudzich pochybnych zdujmov (Casto za ,,slusné
peniaze*“) urobit cokolvek.

Ma veda, maju vedci davat k dispozicii
poznatky, ktoré mozu sposobit bolest, utrpenie, smrt
¢i dokonca zanik sveta?

Pokusim sa odpovedat citatom: ,,Lebo veda, to
nie je iba vediet to, co sa ma alebo moze robit, ale
aj to, ¢o by sa mohlo robit a co by sa radsej robit
nemalo ... ucenec musi dajako utajit tajomstva, ktoré
odhali, aby ich nezneuzili, ale odhalit ich treba ... “.
(U. ECCO: Meno ruze. Bratislava, Slovart, 2002, s.
92)

Tesim sa, spolu s redakciou casopisu, na Vase
prispevky.

doc. Ing. Ladislav Hofreiter, CSc.
Sefredaktor
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SPIRITUALITA A VEDA

SPIRITUALITY AND SCIENCE

pplk. ThDr. Stanislav SVERHA, PhD.

Na strankach odbornej publikacie sa snad’ od
autora tohto prispevku neocCakdva dosledna
charakteristika pojmu veda. Autor ma blizsie
k spiritualite. BlizSie, vSak neznamena, ze dokaze
tento pojem dostatoCne predstavit’.

Spiritualita preziva svoj navrat, stiva sa modnym
slovom. Zacina tUspeSne konkurovat svojim
populdrnym partnerom ako s psychohygiena,
ekologia, vegetarianstvo, alebo napokon aj zdhradna
architektura.

Co si treba predstavit' pod spiritualitou? Presna
charakteristika tohto terminu je takmer nemozna.
Spiritualita sa da& z latininy prelozit ako
duchovnost, duSevnost, ako protivaha toho, Co je
hmotné. Ide teda o duchovny zivot, Zivot spojeny
s Bohom, s modlitbami, ritualmi? Ide o meditacie,
jogu? Dobrym, a vobec nie vyhybavym, postupom
by bolo, keby sme definiciu spirituality nasilne
a ucelovo nekonstruovali. Skor je vhodné trpezlivé
Cakanie na Cas, kedy Clovek vytusi kontlry svojej
vlastnej definicie. Mame na fiu pravo a vytvorime si
pre nas ti najlepsiu ak pripustime, ze tvori dolezita
sucast’ nasej I'udskej podstaty.

Je wuzitotné a motivujiice vediet, ze slovo
spiritualita pochadza z latinského spiritus — duch,
duchovny a to zase pochadza zo slovesa spirare —
dychat. Dychanie sa nas tyka. Vsade, stale, kazdy
svojim rytmom, Stylom, kazdy za seba, kazdy
nevyhnutne. Cas ked’ za ¢loveka dychaja pristroje je
extrémny, nebezpeény. Cas bez dychania hrozi
smrtou. Je dolezité, aby som dychali teraz.
Spominanie na to ako sme dychali pred desiatimi
rokmi, ¢i akurat vcera je uplne prazdne. Rovnako
absurdné je naSe odhodlanie dychat’ az zajtra, Ci
obmedzenie nasho postoja k dychaniu na uznanie
smerom k priatelovi, ktory nemd s dychanim
najmensie problémy.

Latin¢ina nam hned neprezradi, ¢i slovom
spiritus mysli na dychanie, alebo na duchovno, alebo
na Zivot. A to je dobré. Dychanie a duchovnost
patria k sebe a tvoria podstatu zivota. Zanedbanie
jedného, ¢i druhého mdze urobit z ¢loveka len
Statisticky tidaj alebo uschynajuci objekt suci pre
depozit skanzenu svetovych dejin.

Krestanstvo  rozliSuje  spiritualitu  zdola
a spiritualitu zhora. Spiritualita zhora je oslovenim
zo strany Stvoritela. Clovek vo svojom Zivote
reflektuje jeho mystické slovo a v fiom spoznava
seba samého. Vystup k Bohu teda vedie cez vstup
do jeho slova. Komunikécia s Nim pontika kazdému

clovekovi priestor pre vytvorenie vlastného
Specifického slovnika.

V spiritualite zdola clovek reflektuje seba
samého prostrednictvom svojich myslienok, citov,
tela, snov a dokonca aj prostrednictvom svojich ran
a slabosti. Spiritualita zdola bola praktizovana
predovsetkym v zivote mnichov, ktori sa najskor
zaujimali o svoje vasne, o sebapoznanie, aby boli
nasledne schopni poznat Boha: ,,Chce§ poznat
Boha? Poznaj najskor sam seba.” Vystup k Bohu
vedie zostupom do vlastnej reality. Cesta k Bohu
nie je priama, vedie skor oklukami, réznymi
zlyhaniami a sklamaniami.

Dejiny zéapadnej FEurépy nam predstavuji
neprehladné mnozstvo spiritualit. Zname su rdzne
krestanské skoly spirituality, napriklad
dominikanska, ignacianska,  kapucinska, ¢i
benediktinska. Benediktinska spiritualita sa preja-
vuje predovSetkym v spravnej miere. Ak ¢lovek
reSpektuje spravnu mieru, zije v harmonii sam so
sebou i s ostatnym tvorstvom. Neobsahuje napokon
heslo sv. Benedikta: ,,modli sa a pracuj* dimenzie
spirituality a vedy?

Spiritualitu  mozno chapat ako komunikéaciu
s Tym, ktory je posvitny, alebo s tym, Co je
posvitné. Boh, dusSa, posledné veci Ccloveka,
vecnost,, svedomie... . Ak sa spiritualita v klasickom
krestanskom pohlade dotyka Boha, ak je Boh
Tajomstvom (hebrejsky ehje-aser-ehje — ,,som ktory
som*, Exodus 3, 13), potom vztah cloveka
k tomuto Bytiu je poznaceny tajomnom a mystikou
a pre kazdého jeho vlastnou originalnou cestou.

Spiritualitou je poznaceny aj zivot mimo
striktnych nabozenskych realii. Mo6ze tu ist’ o sposob
zivota, v ktorom ¢lovek preziva urcité povznesenie
nad vSednost’ dni, zazitkov, mdze ist o umelecku
inSpiraciu. V kazdom pripade aj tu treba uvazovat
o hlbokej intimite a mystike l'udskej osobnosti,
o jej vztahoch, hodnotach, tazbach, etike a chveni.

Duchovny spisovatel’ H. Nouwen napisal: ,, Cim
dalej ujdem od miesta, kde prebyva Boh, tym menej
som schopny pocut hlas, ktory ma nazyva
milovanym synom a ¢im menej pocujem tento hlas,
tym viac sa zaplietam do svetskych manipulacii
a mocenskych hier.

Spiritualita je pre krestanstvo zodpovednou
vmutornou komunikaciou s Otcom, je ochotou
vykroCit' v jeho intenciach k vSestrannej l'udskej
aktivite a je aj nadejou, ktort predstavuje moznost
navratu a milosrdného oddychu.
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Ak je spiritualita pre veriaceho vytvaranim
priestoru pre Bozi hlas, potom by ona pre
neveriaceho alebo hl'adajuceho ¢loveka mohla
znamenat’ vytvaranie priestoru pre jeho svedomie,
pre vSetko pokojné i nepokojné, ¢im sa rozochvieva
jeho vnutro.

Je tol’ko spiritualit, kol’ko je I'udi na zemi.

Smu sa doteraz naznaCené  myslienky
o spiritualite vztahovat k tak striktnej oblasti akou
je veda? Urcite. Mozeme uvazovat o troch
zakladnych vztahoch koexistencie spirituality
a vedy: rozpor, indiferentnost a symbioza. Pre
ktortkol'vek z uvedenych kombinacii sa daji uviest’
mnohé argumenty a zdovodnenia.

Dejiny nam poskytujt vela dovodov pre
akékol'vek tvrdenie. StaCi si vybrat’ uhol pohladu
a ciel. O tej istej udalosti mézu historici pisat
s pocitom triumfu, alebo s pocitom zhnusenia.
Zhromazd’ovanim chyb, omylov a zlocinov sa daji
napisat zloCinecké dejiny toho istého Statu,
o ktorom iny autor citovanim jeho ekonomickych
a kultarnych uspechov napise dejiny hodné hrdosti
jeho obyvatel'ov.

Podobnym tendenénym spOésobom moZeme
hl'adat’ a uviest' dostatok dokazov pre akékol'vek
kombinacie vztahov spirituality a vedy.

Mnohi ludia si pod vplyvom historickych
reminiscencii a dlhoro¢nej ateistickej propagandy
myslia, Ze spiritudlna oblast moéze pre vedu
znamenat’ jedine uhlavného nepriatel’a. Zavinili si to
do velkej miery aj samotni veriaci, ktori ,,bezbozni*
vedu dlhy ¢as povazovali za svojho protivnika.

Nebolo to tak vzdy. Pri pohlade na to ako
vznikalo Tudské poznanie v dlhom obdobi od
staroveku do modernej doby s istym prekvapenim
zistime, Ze existovala personalna jednota medzi
Pud’mi, ktori sa v staroveku zaoberali teologiou
a zaroven tym, comu sa dnes hovori prirodné vedy.

V priebehu 20. storocia sa pod vplyvom rozvoja
prirodnych vied na jednej strane a teologického
myslenia na druhej strane vztah vedy a ndbozenske;j
viery zésadne zmenil. Dnes uz nie je veda ziadnym
ohrozenim nabozenskej viery. Skor naopak — obidva
spOsoby nazerania na svet nachadzaji vyznamné
styéné body a vzajomne sa podporuji.’

Tam, kde bol v minulosti medzi spiritualitou
a vedou konflikt, tam boli na jednej alebo druhej
strane chyby. Mozno by sta¢ilo povedat’ - chyba.
Neslo o ni¢ iné ako len o d’alsi variant biblicky prvej
a nespoCetne krat opakovanej chyby ludstva -
pychy. Pycha sa pre cloveka stala tragickym
blokom, ktory ho robi neschopnym vidiet, pocut

! Porov. Grygar J.: O védeé a vire, Kostelni Vydfi,
2001,s.9, L1.

a porozumiet inym. Pycha je pre cloveka
zrkadlom, v ktorom wuctieva svoje myslienky,
postoje a uspechy. Zrkadlo je nepriechl’adné.

Opakom pychy je pokora. Ona je o¢ami, ktorymi
by sa mali na seba pozerat’ spiritualita a veda.

Ak bude fyzik hovorit’ o vzniku sveta a bioldg
o vyvoji zivociSnych druhov, musi si teoldég dat
ruku na Usta a mlcky pocuvat’, pretoze k tomu zo
svojho oboru nemé vobec ¢o povedat. Akonahle by
vSak fyzik zacal hovorit’ o tom, Ze jeho objavy st
skvelou ponukou pre zlepSenie dalSicho druhu
zbrani hromadného niCenia a bioldg o tom, ze je
nielen technicky mozné, ale aj moralne klonovat
Pudskych jedincov, vyrabat embrya a pouzivat ich
ako pokusny materidl, tam musi teoldog svojich
kolegov z oblasti science upozornit, ze prekrocili
medze svojej kompetencie a vstupili na podu, ku
ktorej ma tieZ on Go povedat’.’

Rozvijanie uctivého vztahu medzi spiritualitou
a vedou moze ponuknut Tudstvu a svetu velmi
potrebny vSeobecny ohl'ad a vytvorenie uzitocnych
perspektiv.

Netreba zabudat, ze aj rozum a striktné vedecké
uvazovanie potrebuje pri svojom hladani podporu
prostrednictvom ddverného dialogu a uprimného
priatel'stva. OvzduSie podozrievania a nedovery,
ktoré niekedy Spekulativne skimanie obklopuje,
zabida na ucenie antickych filozofov, ktori
pokladali priatel'stvo za jednu z najpriaznivejSich
podmienok filozofovania.’

Ak by sa v oblasti vedeckého badania presadila
mentalita, ktora by ignorovala akékol'vek odvola-
vanie sa na metafyziku a moralku, potom sa moze
stat’, ze pre urCitych vedcov, ktori by odmietali
akykol'vek eticky rozmer by osoba a celok jej zivota
uz neboli stredobodom ich zaujmu. Ba ¢o viac,
oCareni moznostami technologického pokroku,
modzu podlahniat’ pokuseniu stvoritel'skej moci nad
prirodou a nad Fudskou bytostou.*

V takom pripade by hrozilo nebezpecenstvo
vzniku narcistickej sebeckej spirituality seba-
zboziovania. Jej vyznavaci by nemali daleko
k pohrdaniu vSetkymi, ktori by sa k ich
intelektudlnej, ¢i mocensko ekonomickej trovni
nemohli priblizit’.

Clovek je od narodenia spity s rozliénymi
tradiciami, od ktorych dostava nielen re¢ a kultrnu
formaciu, ale aj mnohoraké pravdy. Skutoc¢nosti,
ktoré prijimame jednoduchym uverenim su ovela
pocetnejSie ako tie, ktoré nadobudame prostred-
nictvom osobného overovania. Kto by bol schopny

% Halik, T.: Noc zpovédnika, Nakl. Lidové noviny,
Praha 2005, s 92.

3 Jan Pavol. IL.: Fides et ratio, Vyd. Don Bosco,
Bratislava, 1998, ¢l. 33.

* Porov.: Jan Pavol. II., Fides et ratio, Vyd. Don
Bosco, Bratislava, 1998, ¢l. 46.
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kriticky preskimat’ nespocetné vysledky vied,
alebo osobne overit’ tok informacii, ktoré denne
prijimame, ¢i zopakovat’ skusenostné a myslienkové
pochody, ktorymi sa nahromadili poklady mudrosti
T'udstva?’ Clovek je odkdzany na vieru, doveru a
hodnoty ducha. Clovek je tiplny, komplexny nielen
ako spolocenstvo muza a zeny, ale aj ako
harmonicka  integrita  svojich  spiritualnych
a kritickych dimenzii.

Stlad medzi spiritualitou a vedou je nazeranie na
hladinu Zivota z oboch jej stran. Zo strany prilivov
a odlivov, z pozicie burok, aj pokojnych vin, ale
tiez z druhej strany — charakteristickej tichymi
hibkami, plnymi mystického diania, z ktorych
kedysi vystuapil Zivot do svojho nového priestoru.

Kniha knih, Biblia, tak vyrazne akceptovana
mnohymi svetovymi kultrami, prinaSa niekolko
zmienok o prelinani spiritudlneho a materialneho
prvku vo vesmire. Jej text zacina slovami: Na
pociatku stvoril Boh nebo a zem. Zem vsak bola
pusta a prdzdna, tma bola nad priepastou a Duch
Bozi sa vznasal nad vodami. Tu povedal Boh: ,,Bud’
svetlo!“ a bolo svetlo. (Genezis 1, 1 - 3) Judaisticka
a krestanska kultira vnima pritomnost’ spiritual-
neho a hmotného prvku na zaciatku stvorenia (nebo
a zem).

V Janovom evanjeliu ¢itame: Na pociatku bolo
Slovo a Slovo bolo u Boha a to Slovo bolo Boh. Ono
bolo na pociatku u Boha. Vietko povstalo skrze neho
a bez neho nepovstalo nic z toho, co povstalo. V nom
bol zZivot a Zivot bol svetlom ludi (1, 1 - 4). Sv. Jan
nazyva JeziSa Krista Slovom. Pre tento termin
(Slovo) mé grécky original vyraz logos, ktory
znamena slovo, ale aj logiku, myslienku, aj
konstrukciu. Logos v sebe zahria spiritualitu aj
vedu.

Pochopitel'ne, uvedené texty nemusi kazdy
¢lovek chapat’ v rovnakych intenciach a konklu-
ziach. Pre niektorych Tudi mo6zu znamenat
tendencné podsuvanie krestanského pohladu na
vztah spirituality a vedy. Pravdou je vSak aj to, Ze
maloc¢o je (bolo) pre nase kultirne prostredie tak
prirodzené ako prave takéto nazeranie.

Jedineénit  hodnotu  prelinania  spirituality
a zivota mozeme vnimat’ aj v takej intimnej oblasti
akou je sexualita, ktora zvlast predpoklada
harmoniu duse a tela. Tam kde v  tejto oblasti
chyba duchovny rozmer, hlboky vztah a laska, tam
sa zo sexuality stava prostiticia. Vtedy sa
intimnemu Zivotu berie to, ¢o je na nom najkrajsie -
neha, tajomstvo a krasa. Len samotna fyzicka
sexualita rozbija intimny zivot manzelov a vedie
k roz8ireniu zloCinnosti spojenej so sexualnym
nasilim na Zene, robi zo zeny zivy obchodny artikel

3 Jan Pavol. L., Fides et ratio, Vyd. Don Bosco,
Bratislava, 1998, ¢l. 31.

pre osoby poznafené réznym stupiiom posunu od
komplexnej 'udskosti.

Podobne, aj nedostatok l'udskej pozornosti voci
spiritudlnym hodnotam, voci ich aplikacii v
celé konanie ¢loveka nasmeruje len na zneuzivanie
a nekorektny obchod.

Dnesného ¢loveka ohrozuje paradoxne to, ¢o je
jeho vlastnym vytvorom - vysledok prace jeho ruk, a
eSte viac vysledok ¢innosti jeho rozumu a sklonov
jeho vole. Vysledky tejto mnohostrannej l'udskej
¢innosti sa moézu obratit’ proti Clovekovi aj tym
najnicivej$im sposobom. V tom spociva drama
sucasnej l'udskej existencie v jej najSirSom rozmere.
Clovek Zije stile vo vd¢Som strachu. Boji sa, Ze
niektoré jeho vytvory, a to prave tie, do ktorych
vlozil zvlastny podiel svojho génia a usilia - sa moézu
radikalnym spdsobom obrétit’ proti nemu.’®

Nemohla by tieto obavy, bo dokonca uz takmer
pochmurne perspektivy odvratit’ vécsia pozornost
ludstva voci spiritudlnemu rozmeru svojej
existencie, svojich ambicii a mnohorakej ¢innosti?

Co vlastne Tudom brani rozvijat spiritualny
rozmer vo svojom zivote? Musime tu uvaZzovat
o mimoriadne silnych stGperoch: nedostatok casu,
nahlenie, laviny informacii, ktoré nie sme schopni
zoradit do logického a wuzitoéného suvisu, zla
zivotosprava, slaba disciplina, medidlne ohrozenia
a zapadny hedonisticky $tyl Zivota, ktory postupne
preberaju aj dalSie krajiny smerom a vychod.
A samozrejme, aj kontroverzné svedectvo l'udi, ktori
o spiritualite ¢asto hovoria.

Velkym problémom dneska je neistota, Ci je
narastajuce mnozstvo informécii pre ludstvo este
pozehnanim alebo prekliatim. Medzi odbornikmi
pribudaji  nazory, podla ktorych nadmerné
mnozstvo  informacii  €loveka zatazuje. Za
poslednych 30  rokov  bolo na  svete
vyprodukovanych viac informacii, nez za 5000
rokov predtym. Na celom svete je denne
vydavanych asi 1000 novych knih. Objavuje sa novy
syndrom — tUnava z informacii. Mat’ prili§ mnoho
informacii je rovnako nebezpecné, ako ich mat
malo. S rozSirovanim internetovej siete tento
problém stale narastd. Stale sofistikovanejSia
zlozitost’ civilizacie prinasa nové problémy. Rozsah
vedomosti a znalosti sa tisicndsobne zvicsil a clovek
im nestai prispdsobit’ svoj zivotné navyky
a dispozicie. Stres vyvolany velkym prebytkom
informacii naruSa ludské osobné vzt'ahy a spdso-
buje zdravotné problémy. Zaplava nesuvislych
informacii ¢loveka skor hypnotizuje, nez podnecuje
k vlastnej tvorivej ucasti. Informacnému stresu 'udia
podliehajui zv1ast v situaciach ked’ musia k urcitému

® Porov.: Jan Pavol. II., Fides et ratio, Vyd. Don
Bosco, Bratislava, 1998, ¢l. 31.
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terminu dokoncit’ svoju pracu, ked’ na ich rozhodnuti
zavisia velké finanéné Ciastky, alebo dokonca
zivoty. Chybné rozhodnutia vtedy nie su zriedkavé.
Piloti alebo chirurgovia sa v takychto situaciach
mdzu dopustit’ osudnej chyby.

Nemoznost globalneho spojenia rozmanitych
informacii, vytvara v clovekovi neschopnost’ pre
hlbsiu reflexiu a pokojné uvazovanie nad
tajomstvom sveta a poslanim cloveka. Vznika
osobnost’, neschopna celit presile informacii,
neschopna koncentrovat’ sa na podstatné spravy.
Moze dojst’ az k situacii, ze narkotizujuci vplyv
niektorych masmédii a agresivnych informacii
svojou prenikavostou udrzuje omameného prijemcu
v stave, v ktorom si toto omamenie uZ ani
neuvedomuje. Stava sa zavislym av masmédiach
hl'ada unik z jednotvarnosti kazdodenného Zivota.

Mnohi vedecki pracovnici sa stavaju takmer
robotmi na uUkor intimno-ludského prejavu.
Objavuji sa priznaky vycCerpania, sklamania i
strachu. V doévernych rozhovoroch sa priznavaja
k vnutornej prazdnote, maji obavy sami zo seba. Su
zavisli na praci. Pre mnohych sa praca stava celym
zivotom. Su zméteni, tusia, ze st velkymi dlznikmi
vo vztahoch, v Case, ktory by mali venovat rodine,
umeniu, vnutornym ludskym hodnotam a oddychu.
Psychoanalytik Sandor Ferenczi uz v roku 1919
charakterizoval takzvanu ,nedelni neurdzu®“. Jej
prejavmi su bolesti hlavy, pocit nevolnosti, nutkanie
na zvracanie u pacientov, ktori nevedia ako prezit’
vikend. V roku 1971 objavil americky psycholog
Wayne Oates paralely tejto zavislosti s alkoho-
lizmom. Novi chorobu pomenoval analogicky -
workoholizmus. Clovek méze vplyvom svojej
pracovnej prepiatosti stracat’ zmysel pre nieco, ¢o
bolo odjakziva podstatou modlitieb, romanov,
piesni, krasnych vztahov, prepojenia s prirodou,
hibania, smutku, aj §tastia, ¢o jednoducho tvori jeho
identitu.

Pre zachovanie dusevného a telesného zdravia je
nevyhnutny odpocéinok. Odpo¢inok nema byt
prazdnym, ale hodnotnym ¢asom. Jeho tGroven zavisi
aj od toho kolko a akej pozornosti venujeme svojej
dugi. Ci uz ti ¢innost nazveme spiritualitou, alebo
ina¢, prdve ona nam pomdaha uchovat v sebe
spravodlivost’ a uslachtilost’, robi nas schopnymi
odolavat’ strhujicemu tempu vykonov na ukor
rozvijania osobného, rodinného, ¢i spolocenského
Zivota.

NajvyraznejSou podmienkou pre objavovanie a
prezivanie spirituality je urcite ticho. Uslachtilé
ticho.

Ked’ sa biblicky Elia§ zdéveruje Bohu so svojou
obavou o zivot a Caka od neho radu, ich dolezita
komunikacia sa deje v tichu: ,, Prdve prechddzal
Pan. Pred Panom isiel vietor, velky a prudky, ktory
trha vrchy a ldme skaly. Ale Pan nebol vo vetre. Po
vetre zemetrasenie, ale Pan nebol v zemetraseni. Po

zemetraseni ohen, ale Pdan nebol v ohni. A po ohni
tichy, lahodny sum. Ked' to Elias pocul, zahalil si
tvar plastom, vysiel a zastal pri vchode do jaskyne.
(1. kniha Kronik 19, 11-14).

Clovek potrebuje ur¢ité obdobia utiahnutia sa do
ticha, do samoty, aby sa sustredil, aby porozumel
sebe samému a opitovne identifikoval svoju cestu.
Ticho nemusi byt zvladnuté podla ziadnych
zlozitych meditacnych metdd, ale jednoducho tak,
aby v flom ¢lovek nasiel pokoj.

Svoj hold tichu vzdava taliansky spisovatel
Carlo Carretto v knihe Listy z puste: ,,Jednou
z velkych prednosti novicidatu v Sahare je
nepochybne samota a radost zo samoty, ticha.
Ticho, to pravé ticho, ktoré prenika cloveka skrz-
naskrz, celu jeho bytost, ktoré hovori dusi novym
a silnym sposobom — Ccosi, co roztrZity clovek
nepozna. Tu je vzdy ticho a clovek sa pomaly nauci
rozlisovat' jeho odtienky: ticho kostola, ticho cely,
ticho prdce, vnutorné ticho, ticho duse, ticho Bozie.
Je nevyhnutné v sebe si vytvorit' trochu puste, obcas
zanechat' ludi; vyhladavat' samotu a ticho, aby sa
v modlitbdch obnovili sily duse.

Nase mlcanie, nie vSak urazené, ale poznacené
mudrou zdrzanlivostou a ohl'aduplnostou, moze
byt pre nas samych a pre nase okolie velkym
darom. Takéto mlcanie moze byt predpokladom pre
dobré rozhodnutie a neublizujicu reakciu.

Naopak, odmietnuté alebo nezvladnuté ticho
mdze niekedy znamenat postupné oslabovanie
potrebnej citlivosti na seba a na svet okolo nas.
Cloveka to potom nevyhnutne vedie k praktickému
materializmu, individualizmu a hedonizmu.

Neschopnost’ prezivat' aktivne a tvorivo tiché
chvile, spésobuje u Coraz vicsej Casti mladych ludi
tendenciu hl'adat’ silné vonkajsie vzruSenie. Ten, kto
sa nevie dopracovat k vnatornym zazitkom,
k wuvazovaniu, ten si bude hladat vonkajsie,
extrémne zazitky, ktorymi chce suplovat’ nedostatok
vnutorného vzrusenia. Prave tu prichadzaji k slovu
agresivne pocitacové hry, filmy, ale aj nové,
nebezpecné, tzv. adrenalinové Sporty. Precenovanie
sa a vasnivé hladanie novych nebezpecenstiev je,
okrem in¢ho, azda aj prejavom vnutorného
nenaplnenia a nudy.

Néadejnou perspektivou nasich Cias je skutocnost,
7ze sa objavuju skupiny l'udi, ktori hl'adaja ticho
a seba samych. Stale viac l'udi chce travit’ dni vol'na
v tichu prirody, uniknut' stresu vsSedné¢ho dna,
premyslat’ o svojich radostiach a starostiach.

Znamena to - ziadny mobil, ziadny fax, Ziadna
televizia ani rozhlas, ale ¢lovek.

Napriek tomu, ze moderna kultura kladie
mlcaniu, sustredenosti a tichu atraktivne prekazky,
l'udia zac¢inaju tazit’ po vnatornom pokoji. Zacinaju

7 Carretto C.: Ako Frantisek, SUSCM, Rim 1989, s.
25, 79.
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tusit, Ze ich pozornost venovand vnutornym
Pudskym dimenziam je minimalne tak dolezita ako
pozornost venovana ozoénovej diere, ¢i vyznamu
dazd’ovych pralesov.

Prvym uspechom spiritualneho zivota moze byt
napriklad tuSenie stvislosti.
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MOJAEJIMPOBAHUE HAHOPAZMEPHbBIX 9®®EKTOB B HAHOKOMIIO3UTAX
U WX IPUMEHEHUE B BOEHHOM TEXHUKE

MODELLING OF NANOSCALE EFFECTS IN NANOPARTICLE-REINFORCED
MATERIALS AND MILITARY APPLICATIONS

Maksim KIREITSEU, Vlado KOMPIS, David HUI, G. TOMLINSON, L. BOCHKAREVA, S. LURIE

Abstract: This research work concentrates on local multi-scale effects of continuum media such as nanoparticle-reinforced
composite materials. Local cohesion and adhesion effects at the interfaces are investigated for stress-strain relation on the
material interfaces. Block fast multi-pole method was used for numerical prediction of interface nanoscale effects such as
advanced dynamics, strength and damping of the materials. Advanced methodology, algorithm, computational technique and
3D simulations of nanomaterials have been developed and tested in automated computer environment. Results of the work
will provide a platform for the development and understanding of nanoparticle-reinforced materials that are lightweight,
vibration and shock resistant. The outcome of the project is expected to have wide-ranging technical benefits with direct
relevance to industry in areas of transportation (aerospace, automotive, maritime), military and civil infrastructure

development.

Keywords: modeling, nanoparticle, composite, damping, CAD/CAM, dynamics, computer simulation.

1. BBEAEHHUE

IIpumeHeHe HaHOTEXHOJOTMH M HaHOMaTepua-
JIOB C MENbIO YIYYIICHHS OKCIUIyaTal[HOHHBIX
CBOMCTB, CHIDKCHHUSI PECYpCO- M JHEPrOEMKOCTH
IIPY U3TOTOBJICHUH BOCHHBIX W TPAXKIAHCKUX Ma-
IIWH, TEXHUKW W alrmaparypbl, — aKTyajbHasd IIpO-
O6nema. Creumanu3upoBaHHBIE  KOMIIBIOTEPHBIC
CpeICTBa, METOAUKHU pacyeTa AUHAMHKH, IPOYHOCTU
U mporpaMMHoe oOecrieueHHe MO3BOJISIOT Ha dTale
MIPOEKTUPOBAHUSI CIIPOTHO3UPOBATH MHOTHE BasKHBIC
CBOICTBa HOBBIX KOHCTPYKLMH, CO3AAHHBIX C IpH-
MEHEeHHeM HaHoMaTepuaios [1, 2].

HccnenoBanusi, NpoBEACHHbBIE B HACTOSLIEH pa-
0oTe, MOCBAIICHBI TPOOIEME MOACITUPOBAHUS Ha-
MIPSHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHMS HAHO-
KOMIIO3UTOB, a TaKXe pPa3pabOTKe METOJMYECKUX
OCHOB co311anus nporpammHoro obecrieuenus (I10),
KOTOPOE TO3BOJISAIOIIEI0 CMOAEIHPOBATh 3aJaHHBIC
Marepuaigbl ¢ HaHOPa3MEPHOW CTPYKTYypOW Ha Oc-
HOBE MeToAa MyibTunoneid. [Ipu koMmbrOTEpHOM
MOJISIMIPOBAHUN HAHOMAaTEpHall IPEACTaBISETCS,
kak 3D-rpajuyeckas MoJenb KPUCTALIMYECKOH
PeLIeTKH, 3aIOHSIONEeN YKa3aHHBI 00BEM.

2. MOJAEJMNPOBAHUE
2.1 OcHOBBI pacueTa HANPS2KEHHOT'0 COCTOSIHUA

Ha rpanune paszena AByx (a3 marepualios, T.e.
B 0o0Ojactu Mex(a3HOro ciioss (HAaHOYACTHIIA U OC-
HOBHOM Marepuail), COCTaBJsoLIHe OOIIero moss
TepeMenIeHni B3aNMOICHCTBYIOT MEXIy COOO0M Tak,
YTO BBINOJIHAIOTCS CIEAYIOIIUE YCIOBUSL COMpSIKE-
HUs, ciaenyronme u3 GpyHkiuonana [3, 4]:

D,RR,=Ann,RR, +B (5; —nn,)RR,, (1)

10

rae A — oneparop Jlaraca; P;¥ — BeKTOp MIOTHOCTH
BHEITHUX Harpy3ok mo o0memy Tena; Pi' — Bexrop
IUIOTHOCTH TOBEPXHOCTHBIX BHEIIHHX HArpy3okK; n;
— KOMITOHEHTHI BEKTOpa HOPMalM K 'PaHUYHOU I10-
BepxHOCTH F.

Benuuuna D,RR, onpenensieT MIOTHOCTh MOBEPX-
HOCTHOM SHEPruu aeopmaiui. ITUM ClaracMbIM B
sHepruu neopMalid MOACTHPYIOTCS are3UOHHBIC
3¢ dexTrl Ha rpaHunax das.

[lpu BapbUpOBaHWM MEPEMELICHUH W HX HOp-
MAJIbHBIX IPOU3BOIHBIX MOTYYHM:

- [oR L . OM (R
()] 28|31 )| 50+ PP g
on os

! )
re P @) - BEKTOp KJIACCUYECKUX HAIPSHKEHUH
OTtcroma cremyer HENpephIBHOCTh KacaTeNbHOU
MIPOU3BOJHOM Ha riajKoil yactu KoHrtypa. [lostomy
B IUIOCKOM CJlydyae Ha MOBEPXHOCTHM HAHOYACTHUIIbI
JIEACTBYIOT JIMIIb KIACCUYECKUE CHUJIIBI p@).

ALt

Vpasuenue (3) sBIIETCS OCHOBHBIM TIPU COTIPSI-
JKEHUM KJIACCHMYECKOW M KOTE3MOHHOW COCTaBIISIO-
HIMX OOIIEero Mojs MepeMEIlCHH Ha MMOBEPXHOCTU
MeK(pa3HOro CIIos B IFIOCKOH 3aJja4e KOT'e3HH.

2.2 TIpuMeHeHHe MeTOA MYJILTUIIOJEH AJIsI
MOJeJUPOBAHHUS HANIPSI’KEHUH B
HAHOKOMIIO3UTE

st BIUMCIIEHUS MTOJIE HANPSDKEHUN W OLIEHKH
SHEPruy B MaTepHalie ¢ HAHOYACTHLIAMH TpPHUMEHS-
eTcsi OJOYHBIA aHATMTUKO-YUCIICHHBIN MeTO [5, 6].
OH OCHOBaH Ha pa3OMEHHM HCXOJHON 00JacTH Ha
noa001acTH-0JI0KM ¥ TIPEICTABICHUH PEIICHUs B
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BUJC PAAOB II0 CHCTEME CIEHHUANBHBIX (QYHKIHI,
Ha3bIBAEMBIX MYJIBTHIONSAME. JIOoKambHBIE TIpen
CTaBJICHUs] MHTETPUPYIOTCS MEXAY coOoi mpH mo-
MOIIM CHCTEMBI q)yHKIJ,l/IOHaJ'lOB METOAa HaAMMCHb-
IIMX KBaJIpaToB, OCYIICCTBISIOMICH OJIHOBPEMCH-
HYIO CIIMBKY (DYHKIUH ¥ MX HOPMAJBHBIX IPOM3-
BOJIHBIX Ha TpaHuie 010koB. OCHOBBI MeTOHA JUIS
MPOCTEUIINX 3a7]a4 TCOPUH YIIPYTOCTH, SIEKTPOCTA-
TUKHU, THHAMHAKA ¥ aKyCTHKH U3JI0KEHHI B [7].
Ucxonnas obmacte G pa3OmBaeTcs Ha CHCTEMY
OIHOCBSI3HBIX mopmobacteit By, =B, IIOKPBIBAIO-
MIUX BCIO O0JIACTh W TIEPECEKAIONIMXCS TOJBKO MO
cBoeit rpanuue B "B =7 npy k#! BryTpu xaxmoro
Onoka BcriomoraTenbHble noteHuuans! fy, fy, fo, f,
MPHUOIMHKAIOTCS psilaMu TI0 cucTteMe GyHKuui [7],
TOYHO yIOBIIETBOPSIOIINX ypaBHEHHIO [ erbMrombiia
nnu Jlamaca:
©
(i) _ [OF N
fOP)=Re Y A"} (P=F) RETEIN

>

@3 (x, y) =T(s+1) (k/2) I (c7) €7 -

rae I'(s) — ramma-dynkuus Ditnepa, Iy(r) - Mmogudu-
mmpoBanubie  Qymkmms  beccems  [8], r=Vx’+y%
¢=arctan(y/x), s - LleJIOé HEOTPULATEIHHOE YHCIIO.
Cucrema ¢yHKui (5) sBIseTCS IMOJHOM B IIpo-
crpancTBe L,(S) Ha KOHTYpe IpOU3BOJIBLHOIO Kpyra
C IIEHTPOM B Havaine KoopauHaT. OHa yHOBIETBO-
pser ypaBHEHHIO [enpMronpma C TMapameTpoM
K?=C/p mmm k*=C/(2p+)), a B mpeienbHOM  Ciiydae
npu k—0 — ypaBHenuro Jlamaca Vi) =0,
VYpaBHeHnue (4) siBisieTcss aHanorom psiga Tei-
nopa s pemeHuid ypasHenus Jlannaca unu I'enbm-
ToNblia, TOCKOJIBKY OHO TOYHO YJOBJIETBOPSET
YpaBHEHHIO, TO ero Ko3(pQHUIHUEHTHI MOTYT OBITH
BEIYUCIICHB C MOMOINBI0 AuddepeHITupoBaHns 10
KOMIUIEKCHOM NIEPEMEHHON w=x+iy:
2-6, &SP

AD =
! 5! ow'
e P=P, 6:() =1, s=0, 6:() =0, s#0
. .
Ilocnennee YTBEPKACHUC CICAYET U3 (bOpMyJ'lbI
HI/Iq)(bCpeHHI/IpOBaHI/IH MyJILTI/IHOJIeI?'I CDSS 10 KOM-

TUIEKCHBIM IIEpeMEHHBIM W 1 W =X 71V

0d; =s®] 0Py :7’(2 s+l
ow s#0 ow 4@+ M

o 1o o) o _1({o 0
ow 2\ox lay ow 2\0x Oy
Jlroboe pemenne ypaBHeHHA |enmpMmromnbna Mo-
JKeT ObITh MPEACTABICHO B HEKOTOPOW OKPECTHOCTH
toukn 1 €C B Buse cxomsmerocs psna (4).
AnmpokcuManus TapMOHHYECKHX MOTEHIIMAIOB
fy, fy ocymectBisieTcss psgom ypaBHenuit (4) u (5)
npu k=0, a anmpokcumarus noreHuuana fo - mpu
k=VC/(2u+\) u anmpokcumamus f, - npu k=VC/p.
OO1iee yKcI0 BEIIECTBEHHBIX CTENEeHEH cBOOOIbI B

ypaBHeHHH (4) paBHO (2M+1), ecitm MBI OOpBIBaeM
psin is uiedoB s>M. Tlpu atom dynkuun @° npu
s=0 ABIAIOTCS BEIIECTBEHHO3HAUHBIMH, a IpH s#0 —
KOMIIJICKCHO3HAa4YHbIMU.

B kauectBe OJIOYHOH KOHEYHO-3JIEMEHTHOM

CTPYKTYPBI G=\UB, UCTIONB3yeTCsl pa3dueHne 00-
JIACTH HAHOKOMIIO3UTa HA TPEYTOJIbHUKH W YEThI-
PEXYroJIbHUKN 0€3 NMPEIbsBICHNUs CTPOTHX OrpaHuU-
yeHuid Ha ux Gopmy u pasmep. [Ipu sTomM npsiMosu-
HeWHblE CTOPOHBI OJIOKOB, NPUMBIKAIOUIHE K
HaHOYACTHIIE, 3aMEHSIOTCS B IPOLIECCe pELICHUsS
3aJa4d  HA  KPHUBOJIMHEIHbIE [Oyrd TpaHMIEI
HAHOYACTULIBI.

OcHOBHOI peliaeMoil 3aaueil sBisieTcs 3aaaya,
chopMynHupoBaHHas Ha TMPSMOYTOJNBHON SYEHKe ¢
pasmepamu L u H, a Taxke ¢ yuyeToM nepuoauye-
CKHX YCJIOBHMM CKauKa Ha CTOPOHAX SIYEUKHU:

R(x+L,y)=R(x,y)+é, R(x,y+H)=R(x,Y)

(6)

e
rae * — OpT OCH X.

3amade ¢ ycrmoBueM (6) COOTBETCTBYET OAHOPOI-
HO€ pacTsDKEHHE KOMITO3MLHOHHOTO MarepHuaia C
MIEPUOANIECKUM PACITIONIOKEHHNEM HAHOYACTHUI] B Ha-
MIPaBJIEHUN OCH X. JTa 3a/1aua SABJIAETCS OCHOBHOM B
TEOPUH ACUMITOTHYECKOTO OCPEIHEHUS] KOMIIO3HU-
LMOHHBIX MAaTEPUAJIOB C IEPUOJUYECKON CTPYKTY-
poii [9]. Ha ocHOBe pemieHust 3TOM 3aJa4yul BBIUUC-
Jst0TCsE (P (GEKTUBHBIE XapaKTEPUCTUKH KOMIIO3H-
LMOHHOTO Marepualla ¢ y4eTOM JIOKaJIbHBIX 3 dek-
TOB BOJIM3H MEK(Pa3HOTO CIIOS.

KpaeBbiM ycnoBusiM ypaBHenust (3) Ha rpaHuie
HAHOYACTHUIIBl COOTBETCTBYIOT Cleylomue (QyHK-
LMOHAJBl KBAJIPATUYHON HEBA3KM ISl JIOKAIBHBIX
kk = Uk

penrenuit % B GoKax:
, e . e ~ e
HR &P Ok, _OR >y U, oy, ou, 04, ~ min
L AT én 0On sy 7 on on L T on dn L)
50 -p0) M, (R)-M,, &)
- v +H - . H +
| p@W0-p O]+ M0 RO-M,, R
g,-0, [ |, -, | i
+ZH - + || i, —ii = min
- ks - kL s

rae Sy - o0was 4acTh IPaHUIbl HAHOYACTHIBI, IO-
najaromas B OJIOKH B u Bf, Sy - obmIas gacTe rpa-
HUIBI 0110K0B By 1 B;, nexamux cTporo BHyTpH 00-
JIACTH HAHOYACTHUIIBI WJIM B MaTpHIIE.

ITepuoandyeckum ycioBusiM (6) COOTBETCTBYIOT
crenyonme QpyHKINOHAIBI KBaPATHYHOW HEBS3KU
JUTSL JIOKAJIBHBIX PEIICHUI B OJIOKaX:

du, 0Ju,

on on

=min

ou, £y

o0, a0,
n T

Ur-i-e |  +la-a [+
H k i S s kN s Z F)

on .
L5

L5
o’ o |
au; _Ou,

on 0n

L)

*'ZH U0, H;(Sﬂ, + 2l a - Him,) = min
L) ! ¢ ! .

11
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B atux dynximonanax Sy u S; - mapaniensHbIe
CTOPOHBI 0JI0KOB By ¥ Bj, IpuMBIKaromux K napai-
U;

JICJIbHBIM TI'paHHUlaM MPAMOYT'OJIbHUKA, nu U/, U

nu iy COOTBETCTBECHHO 3HA4YCHUA JIOKAJIbHBIX
MepeMeNIeHU Ha TpaHMIe OJoka Sy W Ha mapai-
nenbHOM rpanune S;. Ilpeamnonaraercs, 4ro B ciaydae
JUHAMUYECKOTO HAarpyKeHHs OJIOYHOE pa3OuecHHe
Bcell KOHCTPYKIIMU OTBEYaeT TPeOOBaHHIO, UTO Ta-
paJUIeTBHBIE CTOPOHBI IMapajulelenunena pa3ouThl
MPUTPAHUYHBIMA OJIOKAMH TaK, YTO KaXIOH Tpa-
HMLE Sy HalieTCs napajjiebHas IpaHuna S;.

Munumuzanust  chopMyIUpOBaHHONH —CHCTEMBI
(YHKIIMOHAIOB B L[EJIOM OOECIEYMBAET CIIMBKY I10-
Jeil mepeMenieHuii U UX HOPMalbHBIX MPOU3BOJI-
HBIX, a Tak)Ke BBINOJHEeHUE ycioBuid (3) u (6) mis
BCceX OJIOKOB. YcIoBHE MUHMMyMa (DYHKIIMOHAIOB
peanusyercs B BUAC OJOYHOW CHUCTEMBI JTMHEWHBIX
YpaBHCHHUI JUIsI HAXOXKACHUS HEM3BECTHBIX KO-
¢unmeHToB B pasnoxkeHusx (4) u (5) mwis Bcromora-
TEJNBHBIX TIOTCHITHANIOB B BUIC YPABHCHHUS:

il y[s  xSHv ], uof o wofl
R V[Cfn prrt ]+{.ﬁ+ v }

rae v — koaddunment Ilyaccona, cBsI3aHHbI ¢ MO-
JyneMm cusura | u koddpdunuentom Jlsme A hopmy-
aoit 2v/(1-2v)=M/p, f;, f, — rapmonudeckue MoTeH-
mmanel, f,, f, reJILMIOJIBLIEBCKUE ITOTCHIIMAJIBI:
V3200 V2f, =00 V2 =Clu+2) fo=0> V*f.~Clu f. =0"

I[J'IH BBIYMCJICHUS I'PaHUYHBIX UHTEIPajioB, BXO-
JSIIUX B OmpeneicHre (GyHKIHMOHAIOB HCIIOJb3Y-
10Tcsa KkBaapatypsl ['aycca [10] BbICOKOTrO mopska
JUISL TIPSMOJIMHEWHBIX M KPUBOJIMHEWHBIX TPaHUY-
HBIX JYT Sy, Sij ¥ Sy 67I0KOB.

2.3 IIpumepbl MO1eJIMPOBAHUS

IIpormecc MonmenmupoBaHusT HAHOCTPYKTYP MOYKHO
paszaenuTh Ha Tpu dtama: 1) amszaitH 3D-rpadmuue-
CKOH Mojenu, 2) pacyeT U OICHKAa 3aJaHHBIX JKC-
IUTyaTallMOHHBIX CBOWCTB, 3) TECTHPOBAHUE U OITH-
Musaluga MoAe€IM € YUCTOM pPE3YyJIbTaTOB BbIYMCIIC-
HUM 1 9kcriepumeHToB [11].

C neJsplo MOBBIIICHUS KA4eCTBA U CKOPOCTH pas-
paboTKH MMporpaMM pacuera HaHOMAaTEPHAIOB ObUIN
WCIIOJIB30BAaHBl  CPEICTBA  ABTOMATH3MPOBAHHOTO
mpoekThupoBaHuss u pa3paboTku (Rational Rose
[11]), xoTophle TO3BOMMIN OBICTPO IIONYYUTH
MPEJICTABIICHHE O CHUCTEME, CO3/IaTh U IMPOTECTUPO-
BaTh KOMIIBPIOTEPHBIA KOJ] HA OCHOBE METOJa MYJIb-
TUTIOJIEH W KOHEYHBIX DJIEMEHTOB. PaspaboTaHHast
MporpamMMa, peanusyiomas TpaguuecKkoe MOIeIH-
PpOBaHUEC HaHOMaTEpHaJioB, nUMeeT MOAYJIbHYIO
CTPYKTYPY, COAEPIKALLYIO MOIYJIH:

— IIOCTPOCHHUSI KPUCTAUTMYECKOW slUeHKH Ha
ocHOoBe oaHOW u3 14 pemerok bpase [12] u
KPHCTAJUIMYECKON pelIeTKH HaHOMaTepraa;
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— OTOOpaKEHUSI KPUCTALUTUIECKON PELISTKH MPU
nomom  GyHKIMHA rpaduueckoil  OHOIMOTEKH
OpenGL;

—pacyera  HampsHKEHHOTO  COCTOSIHHS — C
MIOMOIIBI0 TIPEJUIOKEHHBIX MoOJeJIed M  oOMeHa
JAHHBIMH C BHEITHUMH MOAYJIsiMU Tria MatLab st
MO/JIETTMPOBAHHST HAHOKOMITO3HTA.

Ha puc. 1| mpuBenen mnpumep pabOTHI
[IPOTPaMMBbI [TPU TIOCTPOSHUH CTPYKTYPhI ATFOMUHHSI
(red) B Buae mapaurenenunena ¢ pazmepamu 500 x
500%500 HM, WMEIOIIEro BKIIOYCHHS YTIEPOIHBIX
HaHoYacTull (green) ¢ paguycoMm 15 um. Kaxnas us
pELIETOK MaTepuaIoB CTPOUTHCS OTAENBHO, a 3aTeM
BBIOMPACTCSI MECTO B CTPYKTYPE AIIOMUHUS, Kyja
Oyner mnoMemiarbcsi HaHouactuua. Ilpu  atom
BBITCCHCHHBIC HaHO'-IaCTPIL[eﬁ aTOMbI AJIFOMHUHUA
CMEIIAIOTCS ~ COIJIaCHO ~ 33aKOHaM  KBaHTOBO-
XMMHYECKOTO  B3aWMOAEHCTBHUS, KOTOpBIE  HC-
MOJB3YIOTCS M3 BHEWHMX makeToB (tuna Hy-
perChem). ITo Tomy ke IpHUHIMITY BHEAPSIOTCS Ha-
HOYACTHIIBI B JIPYTHE METAJLIbI, OJIUMEPBI U Kepa-
Muky [13].

Puc. 1 AnromuHU#, ynpoYHEHHBI HAHOYACTHIIAMHU

Ha cnenyromem stane paboTbl IPOrpaMMBI IIPo-
BOJATCSL CPaBHHUTEIBHBIE PACUETHl IMPAMOYTOJIBHOMN
sUeWKU Marepuasna pa3mepom LxH ¢ HaHOowacTHUIEH
(naHoTpyOKo#). C momompo 0O0IIero anropuTMma
peuICHus IUIOCKOM 3aJa4i  BbIHICIPUBECACHHBIM
OJIOYHBIM aHAJIMTHKO-YHCICHHBIM METOOM ypaBHe-
Hust (3-10) OB cO3MaH KOMITBIOTEPHBI alrOpUTM.
WHTepec npencTaBisuio UccIeJOBAaHUE BIMSHUS KO-
Te3UOHHOI'0 IIOJIsI, OHPENeIIeMOro IapaMeTpoM
c,=C/u=l,?, Ha pacmpejeieHie HANPSOKCHUH 1
IUIOTHOCTH DHEPTUHM B MAaTpHUIe M YIIEpOAHOH Ha-
HovacTune. Taxke OBUIM COIOCTABJICHBI HAIIPSDKEH-
HBIE COCTOSIHUSL M PACIIPE/IeNICHUs SHEPIHHU B siuelike
IVl MOJENH, YYUTBHIBAIOIIEH JIOKaJbHBIE B3aMMO-
JCUCTBHSI KOTE3MOHHOTO THMa (Co#0) M Kilaccuye-
CKOM 3amaun (cp—0), 4T0 (HOPMAIBLHO COOTBETCT-
BYET IpeJieJIbHOMY Iiepexoay cp—oo. Kiaccuyeckas
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3amada (Cp—00) perrajach OTAETBHO C ITOMOIIBIO
0JI09HOTO METO/1a MYJIBTH TOJIEH.

Ha puc. 2 a-B mpuBeJcHO pacrpeieeHue IIoT-
HOCTH DSHEPrMU B siUCHKe MPH Pa3HBIX 3HAYCHUSIX
KoresnoHHoro mapamerpa (cy=100, 1000, ) mis
HAHOYACTHUIIBI Kpyrioi ¢opmel ¢ pagumycom R=40
HM. HaHO9acTHIIBI pacroyiarainck B LEHTPE MPsIMO-
yroyieHOH MaTpuusl ¢ pasmepamu L=2000, H=1200
HM. [Ipu 3TOM mojaraioch, 9YTO B MaTpuie L,=l,
vin=0.3, a B HaHOUacTHIIe U=2, v~=0.3.

Ha puc. 2 xopomo BUAHO mepepacupeneieHre
SHEPruM MeXAy MaTpuled M HaHodacTuueil. s
KJIACCHYECKON 3aaun (Cy—>00) IHEPTUs COCPEenOTOo-
YeHa B OCHOBHOM B MAaTpHIIE, a I MOJCIBHOMN 3a-
a4l C y4YeTOM MAacHITa0HBIX 3(PQEKTOB KOre3uu
SHEPrus MepepacpeesaeTcs B HAHOYACTHILY.

Ha puc. 2 r-3 npuBeneHo pacnpenencHue KOM-

o, (R)

IIOHCHT o (R) u KIIACCUYECKOI'0 TCH30pa

HaNpsDKEHUH TP TeX e 3HAUYCHHSAX KOTE€3HOHHOTO
rnapamerpa. 31ech TakXke HaOmomaercs pasrpyska
MaTpHUIbl IPU YMEHBLICHUH MapaMeTpa Cg, T.e. pu
YBEJIUYCHUH IIUPHHBI MEX(Pa3HOTO CIIOS.

)

Puc. 2 Pacnpeznenenne mIOTHOCTH SHEPTHH

Puc. 3 Pacnpenenenne ¢pyHKunu Ny, (P)

Ha puc. 3 npuBeneHo pacnpeneneHue nepruoau-
yeckoil QyHKIMH Ny (P)=R,(P)-x, umeromeii Bax-
HOE 3HAueHHWE B ACHMITOTHYECKOW TEOPHH OCpe.-
Henus [14], a Takke QyHKUMHM OOBEMHOTO paciiu-

perns ?(R) npy Tex ke 3HAYCHHMSX KOrE3MOHHOTO
napamerpa. Habmonaercst (puc. 3) u3MeHeHue WIu-
puHbl MexdazHoro ciosi U 3QGEKT CriaKUBaHUSL
pelieHHsT TMPU  YBENUYCHUHM [ONH KOTE3MOHHOTO
TOJIAA, T.€. IPH YMEHBIICHUH Cg.

JanpHeilne pacyeThl MOKa3ald 3aBHCHMOCTH

KOMITOHEHTBI TeH30pa Hanpsokenui %= (puc. 4) n

KO3 PHUIHeHTa 00BEMHOTO PACIIHPEHHUS O(R) (puc.
5) Ha cpenmnert muaMN {0<x<2, y=0.6} mpu pa3nnd-
HOM 3HAa4€HHWH KOTE€3MOHHOTO mapamerpa c,=100,
1000, co.

--- KJIACCHY. PELICHHE C,=00; . . . HEKJIaccHd. perenue ¢,=1000; _ uexiac. pemr. ¢,=100;

27

2.4

21

18

15

0 0.2 0.4 0.8 0.e 1 12 14 16 18 -

Puc. 4 KoMnoHEeHTHI TeH30pa HapsKeHUH

--- KJIACCHY. PEIICHHUE C,=0; . . . HEKJIACCHY. pereHne ¢,=1000; __ ueknac. per. ¢,=100;

0

0.4

0.3

02

L] 0.2 0.4 06 0.8 1 1.2 1.4 16 18 2
Puc. 5 Koaddunuenra o00beMHOTO paciipeHust

Ha puc. 6 npuBeneH rpadyk M3MEHEHUsI OTHOCH-
TEJILHOM JIONM SHEPTUHM B HAHOYACTHUIIE € [0 OTHO-
LIEHHUIO K SHEPTUH B MaTpHIE €, (T.e. KoaddurueHt
AKKyMYJISIIUU SHEPTUH M=eg/€,,) PU BapbUPOBAHUN
napameTpa c, B npezenax ot 100 1o1000.

13
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Puc. 6 [lons sHepruu B HAaHOYACTHLIE

Takum 00pa3oM, pe3yibTaThl KOMITBIOTEPHOTO
MOJICITUPOBAHUS C UCIIOIB30BAHUEM IPEIOKEHHBIX
METOJIOB IIOKa3aJI KOPPEKTHOCTh MaTeMaTHUECKUX
(OpMYyJTHUPOBOK,  MPaBUIBHOCTh  OTOOpaXKEHHUs
HAHOCTPYKTYP X BO3MOXXHOCTH ONITUMH3AINU Tapa-
METPOB HAHOKOMIIO3UTOB.

3. IPUMEHEHUE HAHOMATEPHAJIOB

Pa3paboTka u UCHIBITAHUS MaTEPHATIOB, CTOMKIX
K TIOBBIIICHHBIM yIApHBIM, BHOpAIlMOHHBEIM H
B3PBIBHBIM BO3JEHCTBUSM SBIIIETCS CJIOKHOM 3aja-
4ei, KOTOPYI0 MOXKHO PEIIUTh ITyTeM HCIIOJIb30Ba-
HUS HAHOYACTHI], TaKUX KaK YyIJIEPOJHBIE HAHOT-
pyoku [15]. B pamkax mpoekra 1o NPUMEHEHHIO
HaHOMATEpHaJlOB B BOCHHBIX U I'PAXKIAHCKHUX LEJIAX
ObUIM  M3TOTOBJIGHBI M KCIBITAHBI  0Opa3Ilbl
MaTepuaos, YIPOUYHEHHBIX HaHOTPYOKaMu
nuametpom  30-50 uM, pmuHo# 70-120 HM M
YIebHOM MIOMmabo moBepxXHocTH 2200+£100 m/r.
C y4eToM NpoOBe/IEHHBIX YUCICHHBIX PACUeTOB ObLIN
MONyYeHBl  JKCIEPUMEHTAIBHBIE  3aBUCUMOCTH
YIapHOH TPOYHOCTH W DHEPTUM Pa3pyIICHHS
HCCIIEAYEMBIX KOHCTPYKIUH.

Juia psaoa mMaTepuanioB, YIPOYHEHHBIX YTIIEPOA-
HBIMH HaHOTPYOKaMH Pa3iIHYHBIX pa3MepoB U GopM
C POCTOM KOHIICHTPALMU HAONI0JaeTCsl YBETHICHHE
[lPIHaMPI'-IeCKOﬁ MMPOYHOCTH U ypOBHeﬁ JAUCCHUITIALIUN
SHEpruM OT yniapa, BUOpaluil ¥ HpOYHX BO3JEHCT-
Buit (puc. 7). [Ipu xoHIEeHTpauuu HaHOYacTHL 5-6%
PE3KO BO3pACTAaeT PHEPIUi pa3pyLIEHUs] U IIPOUCXO-
JUT CYIIECTBEHHOE IIOBBIIICHHE NPOYHOCTH Mare-
pHAaJIOB, YTO COIMOCTABUMO C PE3yJIbTaTaMU JIPYTHX
aBTopoB [16]. Koaddumment ynpounenus K=E/E,,
rae E - Momynu ynpyroctd YNpOUYHEHHOW U HE
YIPOYHEHHOTO HAaHOTPYyOKaMu MaTepuania.
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Puc. 7 3aBucumocth ko3 duirenTa yrnpounenns K
(1 — crieueHHast OKCHIOKEPAMUKa, 3 - aTFOMUHUM, 5 -
nonmaMun) U 3Heprun paccessHus U/Uy (2 - monu-
amuj, 4 - noJTMMETHIMETaKpeaar, 6 - MOJINypeTaH).

140

120

100

g0

60

Impact toughness (TAn?)

40

20

Toung's modulus E (GPa)

o

0 0.5 1 2 4 vol%
Polyamide+CNT CNT CNT CNT

Puc. 8 YaapHas npo4HOCTE M MOZYJIb YIIPYTOCTH

BBenenue MaibIX KOHIEHTpauuii HaHOTPYOOK
(o 2%) B monmMMep CYIIECTBEHHO yBEIWYHMBAET €TO
COIPOTHBIICHHE YHAapHBIM H BHOpPALMOHHBIM Ha-
rpy3KaM, U3HOCY U pa3pyLICHHUIO, YTO CBSA3AHO C yC-
KOpEHHEM  A-TIpOIecCOB  penakcarmuu  [17] wu
NOBBIIICHUEM AAre3UH HA TPaHHULe HAHOTPYOKU U

roymMepa 3a cuer aIcOpOIIMOHHOTO
B3aUMOJICHCTBHS nonuMepa ¢ (pyHKIMOHAIBHBIMU
rpynmnaMu Ha MTOBEPXHOCTHU yIIepoTHON
HaHOYACTHIIBI.

Bosiee BbICOKast KOHIEHTpALMs YIJIEPOIHBIX Ha-
HOTPYOOK NMPHUBOIUT K YBEIMYEHUIO HE TOJIBKO MO-
JAyJsl yOpyrocTH, HO M AMHAMUUYECKOW NPOYHOCTH
MTOTUMEPHBIX MaTepraioB (puc. 8). MexaHu3MHI 110-
BBIIICHHON AWCCHNALMKM HEPIUH 3a CUET HAHOYa-
CTHI] TIOKA MOJHOCTBIO HE n3ydeHsl. OHAKO B X0ze
NIPOBE/ICHHBIX HCCIIEIOBAaHUH OBUIO YCTAaHOBJIEHO,
YTO ajre3us MEXIy HaHOYAaCTULEH M MaTpULEN oc-
HOBHOTO Martepuaa SBJISIETCS] CyIECTBEHHBIM (hak-
TtopoM. Ilpu 3ToM sHeprus, 3arpaunBaeMas Ha OT-
PBIB OJTHOM YIIepoJHONH HaHOTPYOKH OT YacTHIL MO-
nuMepa, MOXkeT gocturath g0 100 Jm® uro B 3-4
pasa Gosible, 4eM Ul 9acTUIl JPYTHX JUCHEPCHBIX
HanojHuTenei [18].
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Kak YHUCJICHHOEC MOOCINPOBAHNUE, TaK u

HOJTyYEeHHBIE 9KCIIEPUMEHTAJIbHBIE JaHHbIE
CBHJIETEIbCTBYIOT, 4YTO TIOBBIIICHHYIO JHHAMHUKY,
MPOYHOCTh u BUOpoaeMIdupyroIue
XapaKTepPUCTUKH  MOTYT  HMETh  MOJHMEpHbIE

MaTepuaisl ¢ moayneM ynpyroctu 1-3 I'Tla mpu 5%
KOHLICHTPALlM HAHOTPYOOK.

HccnenoBanHble HaHOMaTepHAIbl MOTYT OBITH
PEKOMEHIOBAHbI Ul NPUMEHEHHSI B CHUCTEMax 3a-
IINTHl aBUAJBHIATENCH, JOMaTkax TypOWH, 3aIinT-
HOM OJIeK/Ie AJIsl CONIAAT, IMOKPBITUSIX U 3KpaHax [uls
IPa)kIaHCKOTO HACEJICHUsI, a TAK)Ke IPYTHUX.

3AK/IIOYEHHUE

[IpennoxkeH BapuaHT MOJETM KOT€3HOHHBIX H
aITe3MOHHBIX  B3aMMOJCHCTBMH B  MEXaHHKE
MaTepualioB,  YINPOYHEHHBIX  HAHOYACTHIIAMHU.
OcymecTBiseTcss MOJISIMPOBAHIE HEKIACCHYECKUX
a¢p¢dexroB nepopMupoBaHHS B 30HE KOHTAaKTa
pasNUUYHBIX ~ KOMIIOHEHTOB  Marepuana. s
YHCIEHHOTO MOJICIUPOBAaHKUS OBUI  HCIIOJIb30BaH
METOJl MYJBTHUIIONEH, B paMKax KOTOPOro ObLIO
MOTy4eHO M PEalM30BaHO o0O0liee IPe/CTaBICHNUE
Ul TepeMeIleHHH TOoA00HOe IPE/ICTABICHHIO
Heiibepa-TlankoBuua. D10 mpeacTaBieHue Ompese-
JSIET T0JIe CMEIIEHUI 4Yepe3 4eThlpe He3aBUCHMBIX
MOTEHIMANa, YAOBJIETBOPSIOIINX COOTBETCTBEHHO
ypaBHeHussM Jlammaca u  T'enemrombsua.  Bcemo-
MorareJibHble TOTEHIMANbl IIPEICTaBIEHBl Pa3iio-
JKSHUSAMHU TI0 CTIEIHAIBHOW cucTeMe (QYHKIUH, Ha-
3BIBAEMBIX MYJIBTHIIONAMH. KOre3nOHHBIE MOMEHTEI
W CHIBI ONHUCHIBAIOT JEUCTBHE MEK(a30BOTO CIIOS
Ha TPaHMLE HAHOYACTHUIBI M MAaTPHUIBI B pPaMKax
MOZIETM MOMEHTHON KOT€3HH.

VYuer MacitabHbIX 3(PPEKTOB MO3BOIMI YCTAHO-
BUTh 3(PQEKT mnepepacrpeneieHls HalpsHKEHHOTO
COCTOSIHMSI B OKPECTHOCTH rpaHull (a3 u
unrepgeiicop MarepuanoB. IlokazaHo, 4Tro mpH
OIpEJIETICHHBIX TEOMETPUYECKHX U MEXaHHYEeCKUX
rnapamMerpax  HMMEeT  MECTO  JIOTIOJHHTEIbHOE
HarpyxeHue xectkod ¢asel. Ilpm sTomM dasza c
MEHBIIIEH KECTKOCTBIO pasrpyxkaercsa (puc. 2). B
LEJIOM 3TO MNPUBOJWT K IIEPEpaACHPE/CNICHHUI0 Ha-
MIPSHKEHHOTO COCTOSIHUSI B KOMITOHEHTaX KOMITO3HTa,
nepepacnpezeacHuto suepruu aedhopmarmu (puc. 4)
U 00BsCHSET dPPEKT YBETHMUCHHUS KECTKOCTU KOM-
MO3UTOB, APMUPOBAHHBIX KECTKMMH MHKPO- M Ha-
HOYaCTULIaAMH.

Dddexr nepepacmpeecHus SHEPIrUu
nedopmanmy gaeT OCHOBY Jiisi KadyeCTBEHHOT'O
o0bsicHeHUsT d3¢deKTa yBeNIUYeHHs NpeIeIbHBIX
nepopmanmii B Mmarepuanax, €CIM  OHH
MOJIU(UIIPOBAHBI  ITyTEM BBEICHUS JKECTKUX
HaHOYacTHUIl. Pa3rpy3ka «MArkoi» ¢a3sl 3a CUET JIO-
KaIbHBIX A((EKTOB aeT BO3MOKHOCTH YBEIHYHUTH
npenenbHble  nedhopManuy HpH  JOIOJHUTEIEHOM
Harpy’keHun 0e3 ee pas3pylIeHHs OCHOBHOTO

MaTepuana Kommo3uTa. IlosTomMy Marepuaisl,
YIPOYHEHHBIE HAHOTPYOKaMH WMEIOT TOBBIIICHHBIC
BO3MOXHOCTHU JI1 AUCCUIIALIUU 3Hepr1/m 3a CUCT
JIOKAJIM30BaHHOTO cIBUTa U penaxcarnuu
HAHOTPYOKH MPU ANHAMUYECKOM Harpy»KeHHH BCETO
KOMITO3ULIMOHHOTO MaTepuaia.

Ilytem wucnonb30BaHUSI aBTOMATHU3UPOBAHHBIX
KOMIBIOTEPHBIX ~ CPEACTB  OBUIO  IPOH3BEACHO
MPOEKTHUPOBAaHUE, pa3padOTKa © TECTHPOBAHHE
YCOBEPIIEHCTBOBAHHBIX MPOTPAMMHBIX CPEICTB IS
BHPTYQJIFHOTO MOJIECIMPOBAHUSI HAHOMATEPHAJIOB H
KOHCTPYKLMH Ha UX OCHOBE. Peanusanust co3nanHoOi
METOJIOJIOTHH, aJTOPUTMa pacdyeTa U Tpaduyueckoit

3-x  MepHOM BU3yalM3alMM HaHOMAaTepHaJoB
MOATBEpIUIIA KOPPEKTHOCTH MIPEUI0KEHHBIX
YUCJICHHBIX METOOOB, a TaKXC MO3BOJIMJIa

anpoOHUpoBaTh MX NPH M3yYCHHH HaHOKOMIIO3TOB U
copMyIHMpoBaTh PEeKOMEHIAINH 1o
MIPaKTHYECKOMY NTPUMEHEHHIO.

Yacte pabot, BemomHeHHBIX JI.B. Boukapesoii
monaepkena MHTAC B pamkax mpoekra Ne 04-83-
3067 mom pykoBomcTBOM Tpodeccopo B.U.
Maxnaua (OUUIL, HAH benapycu), B. Komnumna
(Boennas Axamemus uM. reH. Credanuka,
CrnoBakusi) u X. Anbprenbaxa (YHUBEpPCUTET
Mapruna-JIrorepa Camne-Burrenbepr, ['epmanus).
Yacte pabor mpod. C. Jlypbe mnommepkaHa
EBporneiickum oducom UCCIIeI0BATEIbCKUX
nporpamM aBuanuoHHbIX cmin CIHIA B pamkax
npoekta Ne 2154p u PODU Ne 03-01-00165.

Summary: Local multi-scale cohesion, adhesion
interfacial effects of continuum media such as
nanoparticle-reinforced composite materials at the
interfaces were investigated by numerical block fast
multi-pole  method. Advanced methodology,
algorithm, computational technique and 3D
simulations of nanomaterials have been developed
and tested in automated computer environment.
Experimental studies revealed an advanced
dynamics, impact strength and damping of carbon
nanotube-reinforced composite materials at 5 vol.%
concentration. Results of research work are applied
with wide-ranging technical benefits and direct
relevance to industry in the areas of transportation
(aerospace, automotive, maritime), military and civil
infrastructure development.

References

[1] BHUSHAN, B.: Handbook of Nanotechnology.
New York: Springer-Verlag, 2004.

[2] WESTMORELAND, P.: Applications of
Molecular and Materials Modeling. — NSTI
Final Report, Baltimore, MA, USA, 2002.

15



Scientific papers

Science & Military 1/2007

[3] JIYPBE, C. A.,, BEJIOB, II. A.: Maremaru-
YEeCKHUE MOJICNIM MEXaHUKH CIUIOIIHON Cpelbl U
¢usnueckux mosieii. Mocksa, M3a-so BII PAH,
2000.

[4] LURIE S., BELOV P., TUCHKOVA, N.
Application of multiscale models for description
of the dispersed composites. // Int. Journal of
Computational Materials Science A, 2004,
36(2): 145-152.

[5S] BJIACOB, B. M., BOJIKOB, . b.: Merog
MYJIBTUIIONEH  JUIS ~ pELIeHUs  ypaBHEHUS
[Tyaccona B 00JacTsIX CO CKPYIJICHHBIM YIJIOM
// XK. Bbu. mareM. u mateM. ¢us. 1995. T. 35,
Ne 6. C. 867-892.

[6] VLASOV, V. 1., VOLKOV-BOGORODSKY,
D. B.: Block multipole method for boundary
value problems in complex-shaped domains. //
ZAMM. 1998. Vol. 78, Suppl. 3. Pp. 1111-
1112.

[7] BOJIKOB-BOI'OPOJCKUI, JI.B. PaspaGorka
OJIOYHOrO  AHAJMTHUKO-YUCICHHOTO  METoJa
pelIeHus 3aJa4 MEXaHWKH M aKyCTHKH. //
COopHUK TPYZOB IIKOJIBI-CEMUHApa
“Kommo3uiimonnple  Marepuanbl”. MockBa:
UITPUM PAH, 2000. C. 44-56.

[8] BUDIANSKY, B.: On the elastic moduli of
some heterogeneous materials. J. Mech. Phys.
Solids 1965: vol. 13, p. 223-227.

[9] BAXBAJIOB, H. C., [IAHACEHKO, I IL:
OcpenHeHnEe MPOLECCOB B IEPHOIMYECKHX
cpemax. — Mocksa: Hayka, 1984.

[I0]BAXBAJIOB, H.C., XWUJKOB H. II,
KOBEJIBKOB, I'. M.:UucieHHble METOIBI.
Mocksa: Hayka, 1987.

[11]TPOOUMOB, C. A.: CASE-texHonoruu:
npaktudeckas pabora B Rational Rose. —
Mocksa: bunom-IIpecc, 2002.

[12]KITTEL, C.: Introduction to solid state physics.
—New York: J. Willey & Sons, 2nd ed., 1956.

[13]KIREITSEU, M.V, KOMPIS, V,;
ALTENBACH, H.; BOCHKAREVA, L. V,,
HUI, D.; EREMEEYV, S.: Continuum mechanics
approach and computational modelling of
submicrocrystalline and nanoscale materials.
Fullerenes, Nanotubes and Carbon
Nanostructures 2005, 13(4), 312-329.

[I4]MURA, T.. Micromechanics of defects in
solids. Martinus Nijhoff Publishers, 1982.

[I5]TALAY, T.: Systems Analysis of Nanotube,
Technology, NASA, Washington, D.C. 2000, p.
240.

[L6]PETERS, L. A., VICIC, J. C.: Proc. Int. Conf.
on Rubber Div. Amer. Chemical Society, Dallas
1988.

[17]MICHLER, G. H.: Journal of Macromolecular
Science - Physics, 1999, B38: 787-802.

[18] BARBER, A. H.:; COHEN, S.R.: Compos. Sci.
Technol. 2004, 74, 1931-1937.

16

Maksim KIREITSEU
Vlado KOMPIS *
David HUI ¥
G. TOMLINSON "
L. BOCHKAREVA®
S. LURIE ®
D Department of Mechanical Engineering,
Sir H. Kroto Research Campus
The University of Sheffield
Mappin Street, Sheffield SI 3JD
The United Kingdom
E-mail: m kireitseu@sheffield.ac.uk
? Department of mechanical engineering
The Academy of the Armed Forces of General Milan
Rastislav Stefanik
Deménova 393
031 01 Liptovsky Mikulas
Slovakia
E-mail: kompis@aoslm.sk
? Composite nano/materials reseach laboratory
The University of New Orleans
LA 70112
USA
E-mail: dhui@uno.edu
“United Institute of Informatics Problems Academy
of Sciences of Belarus
E-mail: |_silver@rambler.ru
JDorodnicyn Computing Centre Russian Academy of
Sciences
Vavilov 40
Moscow 11991
Russia
E-mail: lurie@ccas.ru



Science & Military1/2007 Scientific papers

QUANTUM THEORY BASED ON FUZZY SETS
Ferdinand CHOVANEC, Maria JURECKOVA

Abstract: A probability model based on the theory of fuzzy sets is presented. In this model, a difference of comparable
fuzzy sets is the primary operation. The idea of a difference of fuzzy sets (fuzzy events) is simple: If we have two comparable
events @ and b (a <b), then our knowledge on a and b entails the complete knowledge of the complement of a in b,
i. e., b © a . This algebraic structure of fuzzy sets is called a difference poset (a D-poset) of fuzzy sets.

Some properties of a lattice-ordered D-poset of fuzzy sets (a D-lattice of fuzzy sets) are presented. An MV-algebra of
fuzzy sets (a bold algebra) is characterized in the D-poset of fuzzy sets set-up. The sufficient and necessary conditions for
a D-lattice of fuzzy sets to be a bold algebra are given. The basic notions of the quantum logic theory - a state and an

observable are defined in D-posets of fuzzy sets.

Keywords: A D-poset of fuzzy sets, a D-lattice of fuzzy sets, a bold algebra, a state, an observable.

1. INTRODUCTION

The model of fuzzy sets was created by Zadeh
[23] to describe the events that are not given exactly,
that are commented vaguely, non-uniquely. If 4 is a
subset of a non-empty set X, then from the
mathematical point of view the set 4 can be
positively identified with its characteristic function
7.:X —>{0,1} such that y,(x)=1 ifx € 4 and

;(A(x)zo ifxed.

On the other hand, a fizzy set A can be
characterized by a function s, :X —[0,]1]. The
function u, is called a membership function of a
fuzzy set 4 and the value z,(x) is called the grade

of membership of x in A. In the fuzzy set theory a
fuzzy set is completely identified with its
membership function. Relations between fuzzy
sets and operations of fuzzy sets are defined by
means of their membership functions. However,
these operations of fuzzy sets should be defined in
an appropriate way, i.e., they should coincide with
the "classical" set operations in the case of the
"classical" (the crisp) sets. The elementary
operations of fuzzy sets 4 and B (fuzzy union, fuzzy
intersection and fuzzy complementation) were
defined by Zadeh as follows:

AUB =C iff e = max{u, (x) up(x)}
(denoted by ¢ = g1, p1p),
AN B =D iff = minju, (x), 15 (x)]
(denoted by ), = p, N ),
A =X—-A iff U, (x):l—,uA(x) forall xe X
(denoted by u,").

These operations are connected with the ordering
c of fuzzy sets, that is made identical with the

natural ordering of membership functions

Ac B iff ,uA(x)S ,uB(x) forall xe X .

Recall that these Zadeh's connectives are not the
only possible ones (see, for example, [11]).

In the mid eighties of the last century there
appeared attempts to build the quantum theory using
ideas of the fuzzy sets theory. In the von Neumann's
quantum logic theory [22], an important example is
the set £(H) of all closed subspaces of a (real or
complex) Hilbert space H. From the algebraic point
of view, the system £(H) is a complete orthomodular
lattice. Another important example is a g-c-algebra,
suggested by Suppes [21], that is a non-empty
collection Q of subsets of a non-empty set X which is
closed with respect to the complementation and the
countable unions of disjoint subsets. On the other
hand, for the fuzzy sets theory, Piasecki [15]
suggested a model of a soft fuzzy o-algebra.

A soft fuzzy c-algebra is a system M of fuzzy
sets of a non-empty set X (i.e., M is a system of
functions defined on X with values into the interval
[0,1]) such that:

(2.1) 1, e M.

2.2) If 1 (x):l for every x € X , then
2x 2

1
— &M
2x

(2.3) If M, then f'=(1-f)e M.
(24) If f,, € M, n=1,then | f, =sup f, € M.

neN

Piasecki investigated the fuzzy probability
measures from the Bayes principle point of view and
he showed that the fuzzy probability measures
fulfilling the Bayes principle are only so called fuzzy
P-measures.

A mapping p: M — [0,1] is a fuzzy P-measure,
if the following properties are satisfied:
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(i) plrufn=1forall fem
1) If fiem,n=1, f, < f',n#m, then

WU )-Zalr).

neN

The triplet (X, M, p) is called a soft fuzzy
probability space. RieCan [18] combining the von
Neumann approach with the Piasecki concept of the
fuzzy soft-c-algebra proposed to study a model of
F-quantum spaces (fuzzy quantum spaces).

An F-quantum space is a couple (X, M), where X
is a non-empty set (a universum) and M < [0,11,
which fulfills the conditions (2.1) — (2.4). If § is a
o-algebra of subsets of a non-empty set X and M =
{x4 A€S}, then (X, M) is an F-quantum space.
Pykacz [17] suggested to substitute the property
(2.4) by a weaker one:

QA IffeMmn>1, f, <f', n#m, then
U f,em
neN

The set M fulfilling the conditions (2.1) — (2.3)
and (2.4)" is said to be a fuzzy-g-o-algebra and the
couple (X, M) an F-quantum poset (a fuzzy quantum
poset).

Let Q be a q-c-algebra of subsets of a non-empty
set X and F = {ysy Ae€Q}. Then F is a
fuzzy-q-c-algebra and (X,F) is an F-quantum poset.
F-quantum spaces and F-quantum posets were
studied by many authors. They mainly investigated
problems which were important namely from
quantum logic point of view. There were introduced
such  notions as  F-states, [-observables,
compatibility and summability of F-observables,
mean value, entropy, etc. (see, for example [4], [6],
[71, 81, [91, [14], [19]).

In the early 1990s the attempts to create fuzzy
sets probability models without the obligation of the
domain of fuzzy sets to be a lattice occurred. Kopka
[12] introduced a new probability model based on
the theory of fuzzy sets, a difference poset of fuzzy
sets (a D-poset of fuzzy sets), in which a difference
of comparable fuzzy sets is the primary operation.

In this paper, we introduce some properties of
a D-lattice of fuzzy sets (i.e. a D-poset of fuzzy sets,
that is a lattice as well), we characterize MV-
algebras of fuzzy sets (bold algebras) in the D-poset
of fuzzy sets set-up and we give the sufficient and
necessary conditions for a D-lattice of fuzzy sets to
be a bold algebra.

2. DIFFERENCE POSETS OF FUZZY SETS
Let F be a partially ordered system of fuzzy sets.

We say that ¥ is lattice-ordered (or ¥ is a lattice), if
for every f,g e F the least upper bound f v g and

18

the greatest lower bound f A g exist in the system
F. Let us note that f v g need not coincide with
fug and dually fAg#fng, in general
However, if fuge (fngeF)then
fug=fvg (fng=fArg).

Example 1 Let F [0,1][0’1], F= {O, l,f,g}, where
0(x)=0, 1(x)=1, f(x)=x, gx)=1-x forall
xe [0,1]. Then

(r 0 )o)= max(w1 - )= 3 + -
for every x € [0,1] andso fugeF but fvg=1
and 1€ .

1

If a system of fuzzy sets is lattice-ordered, we
can define the difference of fuzzy sets equivalently
to the difference of crisp sets by the formula

f—g=fng'= min{f;g'}.

In this case,

f-(f-g=g (1)
is not true for comparable fuzzy sets g < f, in
general.
Kopka [13] defined the difference of comparable
fuzzy sets such that the property (1) is fulfilled.

Definition 2 Let F < [O,I]X be a system of fuzzy
subsets of a non-empty set X. A partial binary
operation © is said to be a difference on T, if the
element f © g is defined in F for g<f, and the

following conditions are satisfied.

D1 fegsf.

D2) fe(fog)=g.

D3) If ,gshe Eh<g<fthen fog<feh
and (fe hye(feg)=goh.

With respect to the probability theory, we need
to consider such a system ¥ of fuzzy sets for which
the next conditions hold.

(D4) If 1#(x)=1 foranyx €X, then 1€
(D3) I (f,)x S E [, < fraon 21, then

V .
HEaneT

Definition 3 A system F of fuzzy sets fulfilling the
conditions (D1) — (D4) is called a difference poset of
fuzzy sets (shortly a D-poset of fuzzy sets).
Moreover, if a D-poset of fuzzy sets T is lattice-
ordered, then Fis called a D-lattice of fuzzy sets.
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The system F fulfilling the conditions (D1) — (D5) is
called a D-o-poset of fuzzy sets.

It is evident that the element 1+ is the greatest
element of F and the element 1 © 1¢ is the least
element of ¥, denoted by 0 and, moreover, 0#x) =
0 for any x € X.

Example 4 Let F be a system of fuzzy subsets of
a non-empty set X. Let @ : [0,1] — [0,1] be an
injective increasing continuous function such that
®(0) = 0. 4 partial binary operation © defined by
the formula

(f© &)1 = P (A1) — D(g(1)))
foreveryf,g € F g<f, t € X is a difference on F.
Specifically, if ®(x) = kx, k> 0, then © is the usual
difference of real functions

re 2 (t)=1(t)-2l),
and if q)(x): x> then

(ro 9))=+r*()-g*().

A function @ is called a generator of a difference.
Moreover, if ©(1) =1, then ® is called a normed
generator.

Proposition 5 Let F be a D-poset of fuzzy sets and
let f,g,h,k € F Then the following assertions are

true.

(1) Ifg<f<h,then fog<hog,and
(hogle(reg)=her.

() Ilfg<hand f <heg,then g <ho f,and
(heg)ef=(heflog.

(iii) If g< f<h,then g <he(feg),and
(he(fegheg=hoer.

(ivV)If g<h and f <h,then ho f =hog if
andonlyif f=g.

WMIfk<f<h,k<g<h,then ho f=g0ok
ifandonlyif hog = fok.

(vi)If g< f,then f©g=0¢ ifandonlyif
f=g.

(vi)If g< f,then f©g=f ifandonlyif
fIOF.

The proof of this theorem can be found in [5].

Denote f* =1+ © f forany f e The unary

operation L is an involution (i.e. (f L)L = f) and
an order-reversing operation (i.e., if g < f then

fr<gh.

If #is a D-lattice of fuzzy sets, then we can
define a (total) binary operation — on F by the
formula

f-g=rel(fnrg). )

It is easy to prove that the binary operation —
has the following properties.

(H)If g<fthen f-g=fog.

2) f-g<f forany f,geT.

G f-(f-g)=Snrg.

@ If g<f,then g— f=0¢.

(5) fAg=0gifandonlyif f—g=71".

A dual binary operation + to the operation — on
a D-lattice of fuzzy sets is defined by the formula

fre=(+-o9* 3)
forany f,g € E

Evidently f+ 0z = f, f+ 1= lgand f + f+ = 14
every f € F.

Proposition 6 Let F be a D-lattice of fuzzy sets such
that f N g € Ffor every f, g € F. Then the operation
+ is commutative and associative.

Proof. This result follows from the fact that the
operation M is defined pointwisely. Indeed,

(f + g)() = fx) + g(x) = (g (x) — fx)) -
=(frfWerrt®lgn®
=ftwert®ngnt

=(f F () emin{f (), g0}

There are always just two possibilities for real
numbers f l(x) and g(x): either f L(x) < g(x) or

gx)y < f L (x). The first inequality implies
(f + 2)(x) = 1 and the same result we obtain for

(g +/)@) = (g™ ()~ fx) ™"
= (g (&) e min{ g (x), )}
=g e gt =1
On the other hand, from g(x)< f*(x) and (ii) of
Proposition 5 we have
(f+ o)) =" @) g
= (gt @) AT = (g +HW).

Similarly (f+g)+h=f+ (g + h).
An MV-algebra (introduced by C. Chang [2]) is

a very important algebraic model of many-valued
logics.
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Definition 7 An MV-algebra A is an algebra
A, +, *, 0,1), where A is a non-empty set, 0 and
1 are constant elements of A, + is a binary
operation, and * is a unary operation, satisfying the
following axioms:

(MVAL) a+b=b+a.

(MVA2) (a+b)+c=a+(b+c).
(MVA3) a+0=a.

(MVA4) a+1=1.

(MVAS) (a*T:a.

(MVAG6) 0" =1.

(MVA7) a+a" =1.

(MVAR) (a* +b)* +b= (a+b*y +a.

The lattice operations v and A are defined in an
MV-algebra A by
avb=@ " +b)"+bandanb=((a+b")*+b")".
We write a<b iff avb=>b. The relation < is
a partial ordering on A and 0<a <1, for every
ae A An MV-algebra is a distributive lattice with
respect to the operations VA .
Let a,b be any two elements of an MV-algebra A. If
we put

boa=@+b")" fora<h, 4)
then © is a difference on A with properties (D1) —
(D3).

Example 8 Let G=1[0,11". We put 0(x) =0, 1(x) = 1,

(f + g)x) = min{s (x)+ glx)1}, ©)

[1(x)=1- 1), (6)

for any xe X . Then (G, +, *, 0, 1) becomes an
MV-algebra.

Every subalgebra of G is according to [1] called
a bold algebra (of fuzzy sets).

Proposition 9 Every bold algebra is a D-lattice of
fuzzy sets.

Proof. Let B < [0,11" be a bold algebra. By the
above, B is lattice-ordered. First we prove that
f<g (in B) if and only if f(x)<g(x) for any
xelX.
Due to (5) and (6) we have for any x € X

(-0 ="+2" +2)x

= min{(f* + g)" (x) + gx), 1}

=min{l —min{l — f{x) + g(x), 1} + g(x), 1}.

If fix)< g(x) then 1<1—f{x)+ g(x) and
(v &) = min{g(x), 1} = g(x).

20

Conversely, if f v g =g then
1 —min{l - flx) +g(x), 1} + g(x) =g(x),
min{l —fx) + g(x), 1} =1,
I =flx) +g(x) = 1,
g(x) = flx).
Suppose that f < g . In view of (4) we get
€ -NE=(+g")" @)= 1-min{l+fix) —g(x), 1}
=1 -1+ flx) —g(x)) = g(x) - fx)
for any x € X . Now the validity of axioms (D1) —
(D3) is evident.

The converse assertion is not true, in general.

Example 10 Let # < [0,111 91 = {0, 1, a, b, c},
where 0(x) = 0, 1(x) = 1, a(x) = x, b(x) = 1 —x,

c(x)= % for all x € [0,1]. Evidently b=1 —a and

c =1 —c. His a D-lattice of fuzzy sets, but it is not
a bold algebra. Indeed,
(av(d-a)Arc)=1Ac=c
and
(anc)v((l—a) Ac)=0v0=0,
so H is not a distributive lattice.

Let Fbe a D-lattice of fuzzy sets such that fuU g €
F for every f, g € ¥ then ¥ is a bold algebra.

Indeed, it suffices to put f+g = (f - g>* for any

f,geFand f* =1s—f . The converse assertion is
not true, in general.

Example 11 Let # < [0,11", 37 = {0, 1, a, b, c,
d}, where 0(x) =0, 1(x) = 1, a(x) = x, b(x) =1 — x,

c(x) = %X, dx)y=1- % and operations + and *

are as above. Then (3, +, *, 0, 1) is a bold algebra,
in which a U b does not belong to .

There is a natural question: When will a D-lattice
of fuzzy sets be a bold algebra? The answer relates
to the notion of the compatibility of fuzzy sets.

3. COMPATIBILITY IN D-POSETS OF
FUZZY SETS

A very important relation from the physical
applications point of view is the compatibility
relation. It is well known that an orthomodular
lattice of pairwise compatible elements creates a
Boolean algebra. A similar result was obtained in
orthomodular posets, where a stronger relation of so
called f~compatibility has to be used instead of the
pairwise compatibility (see [16]). Very interesting
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results were attained during the research of the
compatibility relation in D-posets of fuzzy sets
introduced by Kopka [13].

Definition 12 Let F be a D-poset of fuzzy sets. We
say that fuzzy sets f,g € F are compatible, and
write f <> g, if there exist fuzzy sets k,h € F such
that k< f<h, k<g<h and ho f=gok
(equivalently heo g = f ©k).

Theorem 13 Let F be a D-lattice of fuzzy sets. Then
fuzzy sets f,g € F are compatible if and only if

(fvgleg=rfoe(frg)

The proof of this theorem can be found in [5] for
a more general case.

Theorem 14 [n a bold algebra, any two fuzzy sets
are mutually compatible. Conversely, a D-lattice of
mutually compatible fuzzy sets is a bold algebra.

Proof. Let B < [01]° be a bold algebra and

f,g € B. There are always just two possibilities for

real numbers f (x), g (x): either f(x)< g(x)

or g (x)=< f (x). The first inequality implies
(fveglog)x)=(fvg)x)og(x)=

=g(x)og(x)=0

and fo (fArg)x)=f(x)o f(x)=0, for any

xeX.

If g(x)< f(x),then

(fveg)og)x)=f(x)Og(x)=

=fo(fArg)x)forany xe X ,s0 f<g.

On the contrary, suppose that B < [O,I]X is
a D-lattice of mutually compatible fuzzy sets. Let us
put f =1—-f and f+g=(f —g) for every
f,g € ®, where — is a total binary operation on B
defined by the the formula (2). The completion of

the proof requires routine verifications of the axioms
(MVAT1) - (MVAR).

Let us assume fuzzy sets a,b,c from the
Example 10. Then a <> b, but @ and c¢ are not
compatible. Indeed,

(avec)yoc=16c=cC
and
a®(anc)=ael0=a.

Definition 15 A4 maximal subset M of mutually
compatible fuzzy sets of a D-lattice of fuzzy sets F is
called a block of F.

Theorem 16

(1) Every subset A of mutually compatible fuzzy sets
of a D-lattice of fuzzy sets F is contained in a block.
(1) Every D-lattice of fuzzy sets F is a set-theoretical
union of its blocks.

Proof. (i) Let @ # A < T be a set of mutually
compatible fuzzy sets of F and
A ={B < . A < B, Bis a set of mutually
compatible fuzzy sets}. Then for every chain B ¢ A4
the set U B belongs to 4. By the maximality
principle there exists a maximal element M € A.

(ii) Let f e . Denote by M ,the block containing

theset 4 ={04 f, f . 14}.Then U M, =&
feF

The exact proof of this theorem can be found in
[20] for a general case of a D-lattice.

4. STATES AND OBSERVABLES ON
D-POSETS OF FUZZY SETS

States and observables are the fundamental
notions of the quantum logics probability theory. D-
posets of fuzzy sets have been studied as carriers of
states or probability measures in the fuzzy
probability theory.

Definition 17 Let F be a D-o-poset of fuzzy sets.
A probability measure (a state) on F is a mapping
m: F— [0,1] such that

(P1) m(lr)=1.

(P2) H(fn)neNgT, f < n+l and ”\E/an:fﬂ

then m(f)=m(f)+ im(fn © fu1)-

n=2

Example 18 Let ¥ [O,I]X be a D-poset of fuzzy
sets. Let ty, € X such that f(t,) there exists for
every f € Then the mapping s: F— [O,l] defined
by

s(f)= (1) forany f e,

is a state on F.

An observable is a quantum paraphrase of a random
variable.

Definition 19 Let F be a D-o-poset of fuzzy sets and
B(R) be the Borel o-algebra of the real line R . The
mapping x: B(R)—> F is said to be an observable
on F, if the following conditions are fulfilled.

(O1) x(R) =1y
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(02) If (A4,),en is a sequence of Borel sets such
that 4, c A4,,, forevery ne N, then
x(4,) < x(4,.1), and
X A4 1=V x(4,).
U |- Y4

(O3) If A,B are Borel sets, A B, then
x(B\A)=x(B)o x(4).

Example 20 Let ¥ be a D-poset of fuzzy sets and
S € F Amapping x,: B(R) — Fdefined by

L if {01}nE={01},

foif 0N E =11},

1-f, if {01}nE={0},

0, if OLINE=0

x(E)=

is an observable on F called an indicator of f .

The set R(x)={x(E): E € B(R)} is said to be the
range of an observable x. We note that if x is an
observable in a c-orthomodular poset £, then the
range R(x) is always a Boolean sub-c-algebra of L.

However the range of an observable on a D-poset of
fuzzy sets is not a sub-D-poset, in general.

Example 21 Let F be a D-poset of fuzzy sets (see
Example 4), where ®(t)=t for every t e [0,1]. Let x
be the observable on F defined as in Example 20,
where f €F is a constant function, for example,

£ =08 Then ®(x)=1{0,0.2,0.8,1}, but
t 0.860.2=0.6 is not contained in R (x).

Proposition 22 Let x be an observable on a D-
poset of fuzzy sets F. Then the range R(x) is
contained in the set of pairwise compatible elements.

Proof. Let f,ge®R(x), f =x(4),g =x(B), where
A,Be®B(R). Weputh=(4 N B)and k=x(4 N B).
Evidentlyk < f <h,k<g<h and
ho f =x(AuB)ox(B) =
=mox(AnB)=g ok,
therefore, f <> g.

It is easy to prove that if x:B(R)—>F is an
observable on 7, then the mapping
m, :B(R) = [01], m (E) = m(x(E)),

is a probability measure on B( R ).

The mapping m, is said to be a probability
distribution of the observable x in the state m .

22

Now a mean value of the observable x in the
state m can be defined by the integral

E(x) = [yim, ()
if it exists and it is finite. The dispersion (variance)
can be defined in a D-poset of fuzzy sets in
a similar manner. So, a D-poset of fuzzy sets is
a suitable model for the probality theory on non-
Boolean structures.

THE OPEN PROBLEM

It is known (see Theorem 16) that every D-lattice
of fuzzy sets is a set-theoretical union of its blocks
(bold algebras). Now, a natural dual question arises:
How can we construct a D-poset of fuzzy sets from
a given collection of bold algebras?

We note that a method of quantum logics
construction based on the "pasting" of Boolean
algebras was originally suggested by R. Greechie
[10]. A generalization of this method for pasting of
MV-algebras has been performed in [3].
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FOUNDATIONS OF IMAGE RECOGNITION

BY PULSE COUPLED NEURAL NETWORKS

Radoslav FORGAC, Igor MOKRIS

Abstract: The paper is oriented into image recognition by Pulse Coupled Neural Networks (PCNNs). The dimension
reduction of image space is realized by vector of features that is created by PCNN from multidimensional image space to low
dimensional feature space. This approach can radically reduce the number of features for image recognition.

Keywords: Pulse Coupled Neural Network, feature generation, dimension reduction, image recognition.

1. INTRODUCTION

The automatic image recognition system consists
usually of an image pre-processing subsystem and
an image recognition subsystem [12].

The image pre-processing subsystem consists of
the filtering, segmentation and separation modules.
The filtering module reduces the noise in the image.
The segmentation module segments an image into
regions and the separation module extracts the
significant objects from segmented image regions
[13, 14]. The image recognition subsystem consists
of the dimension reduction module and of the
classifier module (Fig. 1). The dividing image
recognition process is conditioned by computational
complexity of image recognition, which is
depending on the space dimension of recognized
images. This issue of image recognition was an
affect on theory of image recognition and progress
in neural networks area [5].
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Fig. 1 Image recognition process

Direct image processing in multidimensional
image space is very difficult or impossible
practically. The image processing would be very
complicated and its computational complexity
depends on the dimension space of processed
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images. For that reason the image processing is not
solved in the input space of processed images with
high dimension, in generally. Dimension reduction
in our case is transformation of input image space to
feature space with lower dimension

fR° > R? (1)

where d < D, what brings the easier image
processing and analysis and at the same time the
classification process will be easier, too. Every
image from testing set must be clearly described by
generated or selected features after dimension
reduction process. If this transformation is
unambiguous then a recognition task is solved.
There are several criteria for image recognition
process by using features approaches [12]:

e precision of image representation by features,

e relevance and minimization of the number of
features, which describe the image,

e invariance of features against geometric
transformations and distortions,

e minimization of computational demands of
feature generation and selection algorithms.

There are available several methods for dimension
reduction [3] — feature generation and feature
selection (Fig. 1).

The feature generation module generates a set of
features that characterize the recognized image. It is
possible to consider the feature generation as a
transformation for change the input image to set of
features. The most important criterion for feature
generation is the minimal classification error. It
means that feature generation is joined with used
classification method.

The feature selection is defined as the selection
of the relevant subset of features d from input set of
features n, where d < n. It’s going to dimension
reduction of classification space. The result of this
transform is the new feature space with lower
dimension, which includes the vector of relevant
features only. The process of feature selection may
be very time consuming. Therefore it is better to
make feature generation and then to obtain the
relevant features by their selection [13, 14].
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The images that are represented by features they
are in the last step of image recognition classified
into classes.

2. PCNN MODEL

Analysis and comparison of tested neural
networks [3, 5] pointed out suitability of Pulse
Coupled Neural Network (PCNN) [1, 2, 7] and its
modifications [3, 9, 10, 11] for feature generation
and selection purposes. The PCNN is biologically
inspired neural network, different from conventional
approaches like Back-Propagation models, Self-
Organizing Maps, etc. The basic model was
proposed by Eckhorn to explain the experimentally
observed synchronous activity in the mammalian
visual cortex [1, 2]. Eckhorn defined the new model
with coupling term, synaptic connections modelled
as leaky integrators and pulse generator called a
neuromime [7]. This model was more described by
Johnson [7, 8, 9]. The PCNN is advisable to solve
tasks as the feature generation for image recognition
[3, 4, 5], image segmentation [11], etc.

The standard PCNN is one layer, two-
dimensional neural network with lateral connection
of weights. The PCNN structure (Fig. 2) is the same
as the structure of the input object matrix S. That
means if object matrix S has a x b pixels, then
PCNN neurons create the matrix with raster a x b,
too.

Every neuron (i, j) is associated just with only
one object pixel (7, j) of object matrix S. The neuron
receives input signals from its own neighbourhood
O, which consist of feeding input O and linking
input O;. In general are O and Oy, circle areas with
the same radius ). Weights of connections between
neuron (7, j) and its neighbourhood O are described
by matrix of weight coefficients M. Weights of
connections between neuron (i, j) and its
neighbourhood O, are described by matrix of weight
coefficients W. Output quantity Y; of neuron (i, j)
have impact on activation quantity Uy, through its
neighbour neurons (k, I) which belong to the
neighbourhood O;.

PCHNN 2
Object Linking input Oy 2

matrizx S of neuran {i, j ] -
2

| NE

2

2

b th=—==— Y “o
)

Feeding input O
of neuron (i, j) '

Fig. 2 PCNN structure

The structure of pulse coupled neuron in the
PCNN is shown in the Fig. 3. The PCNN neuron
consists of input part, linking part and pulse
generator.

threshold generator
) °

j YIJ

output

step-function
generator

input part | pulse generator

Fig. 3 PCNN neuron

The feeding and linking input of PCNN neuron is
defined by input feeding potential Fj(n) and input
linking potential L;(n)

Fy(n)=S; +Fij(”—1)'€_aF +Vy 'Kfj('M)(") )
L(n)=L,(n-1)-¢“* +V,-K" (n) A3)

where §; is element of image matrix S, which
represents the intensity of given image pixel, n is
iteration step. Parameters o ¢« are decay
coefficients and parameters Vg, V; are coefficients of
the feeding and linking potential. Matrix elements
K™ n) a K™ (n) are calculated by convolution

K (m)=(M *Y(n=1)), =Y my, Y, (n=1) 4)

K" (n) =W *Y(n=1); = > wy, Yy (n=1) ()

where M, W are the matrices of weight coefficients
and myy a wyy are the elements of constituent
matrices M, W for the feeding and linking input,
Yu(n-1) is the output quantity of the neuron (%, /) that
belongs to the neighbour O; of neuron (i, j) in the
previous iteration step n-/. The values of weight
coefficients my;; and wy, depend on the value of
linking radius #y and on implemented PCNN kernel
for neighbour Orand O;.

The linking potential L;m) is controlled by
linking coefficient f and sequentially modulated
with feeding potential F(n) in the linking part (Fig.
3). Then the neuron internal activity is possible to
define by activation quantity Uy(n)

Uy(n) = F;(n)-(1+ - Ly(n)) (6)

The pulse generator of the neuron consists of two
sub-generators: threshold generator and output step-
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function generator. The output of neuron is
described by output quantity Yj(n) and the dynamic
threshold is described by threshold potential T;(n)

(LI U, ()>T, (1)
Yy (n)= { 0 otherwise ™
T,(n)=T,(n=1)-e“ +V,-Y,(n) ®)

where the parameter or is the decay threshold
coefficient and parameter Vr is the coefficient of
threshold potential.

The feature generation principle by PCNN is
based on the pulse generation of constituent neurons
(Fig. 4). The multilevel input image is disassembled
by PCNN to the series of binary images, which are
represented by matrix Y(n) in constituent iteration
steps n. The sum of output values Y;(n) of activated
neurons in the given iteration step represents one
feature for classification. The time signal obtained
from sums of output quantities Y; of activated
neurons in every iteration step n is defined by
equation

Gn) =D ;i) ®
i

The time signal described by (9) represents the
functional dependence of generated features G(n) in
the iteration step n. The G(n) is the one-dimensional
function that represents the vector G of generated
features. This vector of generated features is suitable
for formal representation of images in the feature
space. The feature space has much lower dimension
than image space. The number of generated features
depends on number of PCNN iteration steps N [3, 5,
9].
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Fig. 4 Feature generation by PCNN

The advantages of PCNN are based on the
minimal number of generated features, on the
minimal set of used etalons and on fixed structure of
input object matrices. The PCNN do not need the
learning typical for standard neural networks.
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The main disadvantage of PCNN is estimation of
its optimal parameters for feature generation. This
problem was very often solved through experiments
[6, 9]. The much better solution of this problem is to
modify the PCNN model [3, 9, 10, 11]. Between
modified models of PCNN was applied especially
PCNN model with modified feeding input (M-
PCNN) [11], next Intersecting Cortical Model (ICM)
[10] and Optimized M-PCNN (OM-PCNN) [3].

3. THE RESULTS OF RECOGNITION

Recognition of images by PCNN was performed
by set of images of coins and textures which were
divided into training and testing set. The principal
idea of experiments is based on fact that the
invariance of features generated by PCNN enables to
reduce the training set of images. It means that was
defined only one etalon for each class of images.
The etalon represents the appropriate class of images
and next it can be geometric transformed into testing
set.

The etalons set and testing sets of images consist
of coins and textures. Both of these databases are
created from combination of rotated, translated and
scaled images. The set of coins consists from 7
classification classes and the set of textures from 13
classification classes. The image raster of coins was
180 x 180 pixels and raster of textures was 450 x
450 pixels. The whole set of coins had 2912 images
and set of textures 4784 images. For classification
purposes was used the Euclidean metric. The analysis
of recognition precision was focused on percent
evaluation of recognition the rotated, translated and
scaled images and their combinations. The results of
experiments for both test image sets are shown in
Fig. 5.
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Fig. 5 The recognition precision of images by using
various numbers of features

The recognition precision was the highest for
number d = 50 of generated features. In this case
was achieved precision 98,4% for coins recognition
and 96,5% for textures recognition. All rotated
images were in both experiments recognized
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successfully. The dilatation of coins images under
level 30% and textures images under level 45 % of
original image size causes the defects in
classification process.

4. CONCLUSION

The image recognition in majority approaches
consists of two steps. The first step is the reduction
dimension of classification space. The second step is
the classification into predefined classes based on
vectors of significant features, which represent
recognized images. This method is possible to solve
the image recognition by suitable models of neural
networks. The analysis and comparison of the
various neural networks shows that the PCNNs are
suitable for the classification of space dimension
reduction and invariant image recognition. PCNNs
have several powerful properties such as high degree
of space dimension reduction, invariance of
generated features against rotation, dilation and
translation of images, do not require the learning
process and they are suitable for analysis,
segmentation, edge detection and filtering of images.
On the other hand, the PCNNs have several
disadvantages such as high number of parameters
and related problem with their optimal estimation,
high computing complexity for feature generation
and a problem how to find the optimal number of
generated features. New modifications of the
standard PCNN are focused on the PCNN
optimization with aim to reduce the number of
generated features to reach high image recognition
performance.
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AFGANISTAN - FAKTY A SUVISLOSTI

AFGHANISTAN - FACTS AND CONNECTIONS

Cubomir CECH

Abstract: Declared ambitious targets of the last NATO summit in Riga concerning mission in Afghanistan and comparison
of situation development in this country, five years after fall of Taliban, evoke by some safety specialists (undoubtedly also
by informed uninitiated) various questions, answering of which is uneasy and a discussion to it does not obey conformity of
current alliance agenda. Aim of the article is to point at historical and social, demographical and social-economy
determinants of a future Afghan development with a focus on their epistemological factors. Their knowledge, along with
other particularities of Afghan environment, may significantly contribute to fulfilment of ISAF troops tasks. As proven by
lines below, it is rather a ,,long distance run‘ than a quick and elegant solution.

Keyword: International Security Assistance Force, Province Reconstruction Teams, Islamic Belief, Fundamentalism, Jihad,

Tribal Traditions, Economy and Drugs.

1. CHRONOLOGIA POSLEDNYCH PIATICH
ROKOV (namiesto uvodu)

11. septembra 2001 zattocili clenovia tero-
ristickej organizacie Al-Kaida na Svetové obchodné
centrum v New Yorku a na d’alSie ciele na uzemi
Spojenych $tatov americkych. Militantné afganske
vladne hnutie Taliban bolo obvinené, ze ukryva
teroristov spolu s vodcom siete Usamom bin
Ladinom.

Kedze hnutie odmietlo vydat’ clenov Al-Kaidy,
Spojené Staty a Velka Britania zacali v oktobri
2001 v ramci celosvetovej kampane proti terorizmu
operaciu pod nazvom Trvald sloboda. Za podpory
opozi¢nych sil tzv. Severnej aliancie v priebehu
dvoch mesiacov vlada Talibanu padla.

V snahe ¢o najskor vyplnit’ vzniknuté mocenské
vakuum sa pod patronaciou OSN uskutocnili
v nemeckom Petersbergu rokovania o budicnosti
krajiny. Vysledkom pomerne zlozitych politickych
rozhovorov bola dohoda o =zlozeni 30 clennej
docasnej vlady Sirokej jednoty na Cele s uznavanym
pastunskym vodcom Hamidom Karzajom.

V jini 2002 bola v Kabule zvolanéd Loja dzirga
(Velka dzirga) kmenovych nacelnikov a vojenskych
velitelov, ktora potvrdila mnohonarodnostna
docasnu vladu a zvolila Hamida Karzaja za nového
prezidenta Afganistanu.

Predpoklad, Ze nova afganskd vlada nebude
staCit na to, aby vlastnymi silami zaistila kl'ud
a poriadok, sa potvrdil. Preto bol stcastou
petersbergskej dohody plan vyslat do Afganistanu
medzinarodné mierové jednotky, ktoré mali dozerat’
na bezpec¢nost’ vlady a poriadok v hlavnom meste
Kébule a najbliz§om okoli.

Rada bezpecnosti OSN vo svojej rezolicii
¢. 1386 z 20.12.2001 rozhodla o wvytvoreni
Medzinarodnych bezpecnostnych a pomocnych sil -
ISAF (International Security Assistance Force) za
ucasti jednotieck USA, Velkej Britanie, Nemecka,
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Francuzska, Talianska, Turecka a  dalSich
eurdpskych krajin, vratane Slovenska.

V oktobri 2003 NATO a OSN schvalili plan na
roz§irenie posobnosti ISAF mimo uzemia hlavného
mesta. Rada NATO (NAC) rozhodla, Ze svoju misiu
rozs§iri o timy na rekonstrukciu provincii.

NATO postupne prevzalo od koalicnych
vojenskych sil vedenych USA velenie v severnom,
zapadnom a juznom Afganistane. Bola to reakcia na
skuto¢nost’, ze sa nedarilo rozsirit moc ustrednej
vlady mimo hlavného mesta. K zaviSeniu tohto
procesu doslo vo vychodnom Afganistane v oktobri
2006.

ISAF je v sucasnosti najvdcSou operaciou
NATO, ktorej sa tcastni viac ako 33.000 vojakov
226 clenskych krajin Aliancie a 11 partnerskych
krajin (Pramen: TASR, 22. 2. 2007). Zavery
posledného summitu v Rige prikladaji misii NATO
v Afganistane kIiCova prioritu. Vojensko-politicki
odbornici spajaju tispesnost’ misie s d’als§im osudom
Aliancie.

2. CO BUDE OVPLYVNOVAT DALSI VYVOJ
V AFGANISTANE

Aliancia si pre misiu v Afganistane stanovila
naro¢né ciele a pre naplnenic by mala reSpektovat’
$pecifikd poznaného v podstatne inom prostredi,
nez na aké bola doteraz zvyknuta. Su to faktory,
ktoré v tejto krajine fungovali po starocia a maju
vyrazny vplyv aj na stcasnu situdciu. Zdoraziiujem,
ze ich pocet nemusi byt’ kone¢ny.

a) Prirodzena nezavislost’ Afgancov

Doposial’ sa nepodarilo nikomu zjednotit' cel
krajinu pod Ustredni vladu. Aj sucasného riadne
a demokraticky ~ zvoleného  prezidenta [l'udia
s ironiou ale aj trochou smutku nazyvaju “kabulsky
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starosta“ [1]. Jeho moc nepresahuje za hlavné mesto,
¢i okolie d’alsich vacsich miest. Jedinu realnu moc
predstavuji  narodnostné mensSiny so svojimi
vodcami, kmenové vdzby a vplyvni duchovni.
V Afganistane vzdy platilo, Ze to, ¢o sa odohravalo
dalej v horach, to vzdy bolo v tradi¢nej sprave
afganskych kmeniov a ich nacelnikov. Tito
s pomocou svojich malych sukromnych armad Casto
bojovali proti cudzincom, ale aj vzdjomne proti
sebe.

b) Vojna ako sucast’ Zivota v dosledku
geostrategickej polohy krajiny

Vojna ovplyvniovala zivot afganskej spolocnosti
po staroc¢ia. V. 19. a 20. storo¢i to bolo v dosledku
tzv. ,velkej hry* svetovych mocnosti (Ruska,
Velkej Britdnie a Ciastocne aj Nemecka), ktoré sa
pokusali o jej ovladnutie pre jej strategicky vyznam.
Velka Britania sledovala predovSetkym svoje
zayjmy v Indii a afganské izemie malo pre fu
charakter naraznikovej zony pred narastajiicim
vplyvom Ruska v Strednej Azii.

V tejto shvislosti upozorfiuje na zaujimavé
historické paralely ¢esky publicista Jan Rybat [2].
Odvolava sa pri tom na analyzy viacerych
odbornikov, ktori zaraduji uzemie sucasného
Afganistanu do akejsi ,,novej vel’kej hry*, kde vedla

tradi¢nej a historicky znamej angazovanosti Ruska,
sa druhym vplyvnym hraom namiesto Velkej
Britanie stavaju Spojené S$taty americké. Ako
ukazuje nasledujuca mapka, vyuzitie bohatstva
kaspickej ropy a zemného plynu Strednej Azie by
bez kalkulacie s jeho dopravou cez afganské tizemie
nebolo tplné.

Zivot so zbratiou v ruke samozrejme poznamenal
celé generacie Afgancov. Predstavu o ich tradi¢nej
a historickym vyvojom vynutenej vybojnosti naviac
uspesne S§iria medialne prostriedky v suvislosti
s vycvikom a pdsobenim teroristickych organizacii.
Podra tejto predstavy je vlastnictvo strelnej zbrane
a boj hlavnym zmyslom zivota priemerného
afganského muza.

Samozrejme, ze tuzba zit' v mieri a venovat’ sa
svojej praci nie je Afgancom cudzia, ale na druhej
strane, stirocné tradicie urobili svoje. Chlapci sa
ucia strielat’ od mladosti a vedenie boja tvori
dolezita sucast’ ich vychovy. Vela mladych muzov
dnes nevie ni¢ iné ako zaobchadzat s roznymi
zbrafiami a bojovat’ [3].

¢) Moslimska viera
Arabsky islam je hlavnym naboZenstvom krajiny

od 7. storofia a zohrava v krajine rozhodujucu
ulohu. Nabozenskym predpisom sa podriaduje
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kazdodenny zivot vac¢Siny obyvatel'ov a ndbozenské
predstavy rozhodujucim sposobom ovplyviiuju
myslenie ludi. K sunnitskej verzii islamu sa hlasi
80 % obyvatel'stva, k s§iitskej zvySnych 19 %.

Délezité pre pochopenie vplyvu islamu v krajine
je, ze vSetky vyznamné nabozenské aktivity
moslimov sa odvijaju z ich dosledného sledovania
politického zivota. Pokial dojde k situacii, ze
komunitu moslimov postihne nespravodlivost,
poskodenie ¢i poniZenie (napr. aj neveriacimi
nepriate'mi), pocituji to ako ohrozenie ich viery
v zmysel zivota. Ako uvadza Karen Armstrongova
[4], politika je pre moslimov Cosi, Co by krestania
mohli nazvat' svitostou. Je to priestor, v ktorom
moslimovia zazivaji Boziu pritomnost a Bozie
pOsobenie na tomto svete. Dejinné skusky
a utrpenia, ako boli politické vrazdy, obcianske
vojny, invazie cudzich votrelcov, vznik a pad
dynastii, neprezila moslimska komunita mimo
nabozenstva. Suviseli s islamom a jeho viziami.
Znamena to, ze politika a S§tat nie st v opozicii
s islamskou  spiritualitou, ale su predmetom
nabozenského zaujmu.

Porazeny Taliban v Afganistane bolo radikalne
fundamentalistick¢ hnutie, ktoré videlo poslanie
Islamského nabozenstva zo subjektivistickych
a obmedzenych hl'adisk. Ich vzorom sa stal egyptsky
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myslitel a najvyznamnejsi predstavitel fundamen-
talizmu Sajjid Kutb (1906-1966). Ten trval na tom,
ze koranové nabadanie k tolerancii sa moze
realizovat’ iba vtedy, ak zvitazi islam a nastoli sa
prirodzeny islamsky poriadok, an-nizam al-islami
[5].

Véagsina prislusnikov Talibanu (7dlebane hakk,
tzn. ti, ¢o hladaju pravdu) bola z pastinskych
kmeniov. Za svojich nepriatelov oznacili iné etnika,
ktoré bojovali proti ich rezimu na severe
Afganistanu. Pritom etnicky Sovinizmus a agresivna
politika vo¢i menSinam je proti duchu Koranu,
Prorokovej praxi a zvykom najstarSej ummy (arabské
pomenovanie islamskej komunity).

Pre vicsiu objektivnost’ je potrebné upozornit, Ze
aj medzi odbornikmi na islamské nabozenstvo nie je
jednotny nazor na jeho mierumilovny charakter.
Robert Spencer - jeden z najlepSich americkych
predstavitel'ov na moderny a politicky islam naopak
uvaddza na prikladoch sur (Casti) Koranu, ze
moslimské nabozenské tradicie st spaté s
agresivnostou, vybojnostou a netolerantnostou [6].

V afganskej praxi sa presadzovala nabozenska
povinnost' vedenia vojny a zabijania nepriatel'ov.
Svitd viera islamu tradovala, Ze ak moslim zabija
v boji svojich nepriatelov, nedoptsta sa tym
ni¢ohozlého. Naopak stava sa vojakom islamu a ak
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v tejto vojne (dzihddu) pride sam o zivot, stava sa
muéenikom (Sahidom), ktory polozil vlastny Zivot
za posvatni vieru. Odmenou za to mu bude ista
cesta do neba avecne blazeny Zivot v raji. Podla
tradicie k mucenikovi prichadza sedem panien, ktoré
mu vyplnia vSetky Zelania. Bojovnici v mene Allaha
(mudzahidovia) interpretuju zabijanie nepriatelov
ako prejavy zboznosti. Tragické skusenosti tohto
charakteru zazili sovietske vojska po intervencii do
Afganistanu v rokoch 1979-1989 [7].

d) Etnicka a jazykova roznorodost’

Podla tudajov OSN (2005) dosahuje pocet
afganskej populacie takmer 30 miliénov obyvatel'ov.
Obyvatel'stvo je velmi mladé, takmer 45 % tvoria
deti do 14 rokov. Stredny vek je 17,5 roka.
V doésledku dlhotrvajucich vojnovych konfliktov
aslabej zdravotnickej starostlivosti je priemerna
dizka Zivota iba 43 rokov.

Zastancom tedrie ,,demografického dzihadu*
nepochybne vyhovuju udaje o natalite afganskych
zien (v priemere na jednu zenu 6,75 dietata a v
uteceneckych taboroch na uzemi Pakistanu to je az
13,7 dietata). Medziro¢ny prirastok obyvatel'stva je
takmer 5 % [8].

Afganské obyvatel'stvo je mozné rozdelit do
dvoch zakladnych etnickych skupin:

1. Kaukazoidna skupina
2. Mongoloidna skupina.

Kaukazoidny typ zastupuje turko-iranska etnicka
skupina, ktora zahtiia 2/3 afganskeho obyvatel'stva.
Tvoria ju vacsinovi Pastuni (42 %), Tadzici (27 %),
Baltcovia a Nuristanci (asi 2 %).

Mongoloidny typ tvoria Hazarovia (9 %), Uzbeci
(9 %), Turkméni (3 %), Kyrgyzovia (2 %) a Ajmaci
(4 %) [1].

Hlavnu tGlohu v krajine maju vacSinovi Pastuni.
St jedinou S§tatotvornou narodnostou a boli to oni,
ktori vytvorili novodoby afgansky S§tat. Preto sa
povazuju za nositelov afganskej Statnosti a dodnes
maju v politike rozhodujuci vplyv. O tento vplyv
superia s civilizovanej§imi,  vzdelanejSimi
ausadlejsSimi Tadzikmi a inymi obyvatelmi
hovoriacimi perzstinou. Tito sa v minulosti
usadzovali v nizinach, venovali sa
pol'nohospodarstvu, obchodu a  snazili sa
o ovladnutie administrativy. PaStuni sa musia
taktiez vysporiadat’® so stredasijskymi Uzbekmi,
zijucimi na severozapade krajiny a taktieZ so
Siitskymi  Hazary zo  stredného  hornatého
Afganistanu. PredovSetkym Pastuni, Tadzikovia a
Uzbeci odnepamadti spolu zapasili o politickl moc
a ekonomické vyhody v krajine. Doposial’ Ziadna
vlada nebola uspesnd v snahe eliminovat ich
vzajomnu neddveru a nevrazivost.

V Afganistane sa hovori viac ako 30 jazykmi
z roznych jazykovych skupin. CeloStatny vyznam

maju patstina (pasto) s 50 kmenovymi dialektmi
a darijstina (dari), o je vlastne afganska perstina.

Asi 1/10 obyvatel'stva (takmer 3 milidny) nema
ziadne trvalé obydlie a zije koCovnym spoésobom
zivota (tyka sa to predovSetkym Pastunov
v afgansko -pakistanskom pohranici).

e¢) Kmenové tradicie

Véznou prekazkou pre ktorukol'vek afgansku
vladu boli silno zakorenené ¢rty kmenového
zriadenia (najmd v horskych oblastiach). Horské
kmene nikdy v historii neuznavali autoritu krala
a reSpektovali iba rozhodnutia starSich svojho
kmena. Konaji tak takmer v nezmenenej podobe
dodnes. Afganska vlada zatial' ponechava horskym
kmeniom ich samospravu, napriek tomu, Ze takéto
usporiadanie vazne ohrozuje strednu §tatnu moc.

Pod vplyvom majoritného pastunského etnika
tvoria kmenové vézby akusi volnu pyramidu. Jej
Strukturovanie od urovne rodiny az po kmenovy
zviaz ukazuje obrazok 3.

V hodnotovom rebricku PasStunov stoji na
prednom mieste osobnd a kmenova sloboda
a nezavislost. Uznavaji tzv. pastunvali — to je akysi
nepisany  zakonnik  postaveny ako  suhrn
obyc¢ajového prava (adat). Ten im uklada tri hlavné
povinnosti:

1. pohostinnost’ (mélmastja) — kazdému putnikovi
poskytnut pristresie a vSetko, ¢o potrebuje,

2. azyl (nanavadtaj) — povinnost’ pomdct’ ¢loveku,
ktory je prenasledovany, ukryt ho, a to
aj vtedy, ak tento Clovek vykonal zloc¢in stihany
zakonom,

3. odplata (badal) — zobrat spravodlivost do
vlastnych rik a pomstit' zabitie, zranenie,
kradez alebo tnos. Osobitne, ak sa to tyka tzv.
troch Z — zeny (zan), majetku (zar) alebo pody
(zamin).

Pastunvali byva v praxi velakrat nadriadeny aj
niektorym ustanoveniam islamského nabozenského
prava (Saria).

f) Nefungujica ekonomika a ,d0piova zavislost™*

Mozno trocha Cudne znejici podnadpis nie je
vobec nadneseny v kontexte nasledujticich faktov.
Podla udajov OSN a NATO tvori podiel
Afganistanu na celosvetovej produkcii opia takmer
90 %.

Odhadom asi 52 % afganského hrubého doma-
ceho produktu, tj. asi 2,7 mld. US dolarov,
pochadza z nezdkonnej vyroby a obchodu
s opiom. Paradoxne sa od padu talibanského rezimu
vroku 2001 jeho produkcia pravidelne zvySovala.
V poslednom roku vlady Talibanu, ktory pestovanie
opia zakazal, dosiahla 185 ton.V roku 2004 to
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Loja dzirga — kmenové zhromazdenie

prezident, ¢lenovia vlady a parlamentu, nacelnici kmenovych zvizov, zastupcovia provincii
(34), sudcovia, duchovni, vedci ...

kmefovy zviz -
vulus

maju viastnu

nacelnik —
chan

dzirgu <

kmen - chél

Kklan - kaum

celad’ - kabila

obec - karija

rod - kahol

rodina - koranej

knieza - emir

pan - malik

vodca - mesr

starosta - karijadar

starSina - ri$saféd

najstarsi clen

Obr. 3 Struktira kmetiového zvizu (pramen: Marek, J.: D&jiny Afghanistinu. Praha, Nakladatelstvi Lidové

noviny, 2006)

bolo uz 4200 ton, v roku 2005 asi 4100 ton [9].

Pricom  zniZzenie bolo  spdsobené  suchom
a nasytenim svetového trhu.
V roku 2006 sa naprieck snahe  ustrednej

afganskej vlady a alianénych spojencov nepodarilo
vyraznejSie narusit’ Struktiru afganskej narkomafie.
Dokonca mézeme ocakavat’ d’alsi narast v dosledku
finan¢nych problémov obycajnych rolnikov. Politika
»cukru a bica“ voci rol'nikom zo strany vlady (za
vydatnej financnej pomoci zahraniia) neprinasa
ocakavané vysledky.

Dovodom je finan¢ny zisk. Ak z 1 ha makového
polia ma polnohospodér zisk 5400 US dolarov,
z rovnako osiatej plochy psenice ziska asi 600 US
dolarov [10]. To vsetko v prepojeni na neexistujiicu
ekonomiku, obrovskii nezamestnanost a biedu,
takmer 70 % negramotnost’ spolu s nefunkénostou
bezpecnostnych zloziek a korupciou najhrubsieho
zrna vytvara ztohto problamu jeden z tstrednych
faktorov afganskej budiicnosti.

g) Vztahy s Pakistanom

Afgansko-pakistanské vztahy boli a s pre
vyvoj v oblasti mimoriadne dolezité. Ovplyvnuje ich
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vzajomny spor o kontrolu nad Gzemim paStunského
etnika, ktoré Zzije na obidvoch stranach spolo¢nej
hranice (odhadom asi 10 miliénov PaStunov zije
v Pakistane).

Uzemie vychodnych Pastunov bolo v rokoch
1893-1947 pod spravou Britskej Indie. Po jej
rozdeleni pripadlo Pakistanu, ¢o Afganistan nikdy
neuznal.

Kmenové vizby na obidvoch stranach hranice
pretrvavaji a sposobuju, ze juzny a juhovychodny
Afganistan je terCom utoku talibskych militantov
a d’alsich teroristickych skupin cvi¢enych v tdboroch
afgansko-pakistanského pohrani¢ia. Cezhrani¢ny
terorizmus modze vyznamne poskodit  usilie
ustrednej afganskej vlady a jednotiek ISAF
o stabilizaciu bezpecnostnej situacie v  krajine.

Nie je Ziadnym tajomstvom, Zze Cast’
pakistanskych politikov a predstavitelov pakistan-
skej armady by zlyhanie NATO v Afganistane
zrejme privitala. Netaja sa zdujmom o posilnenie
pozicii Islamabadu wusvojho suseda. Niektoré
vyjadrenia pakistanského ministra zahrani¢nych veci
v zéavere roka 2006 k situacii NATO v Afganistane
je mozné charakterizovat ako vyzvy na odchod
ISAF z krajiny.
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3. ZAVER

Mier v krajine pod Hindukisom je doposial
velmi neisty. Kabulska vlada ho vlastnymi silami
nezabezpeci, pretoze nema celu krajinu pod svojou
kontrolou a je vo velkej miere zavisla na podpore
medzinarodnych mierovych sil. Tie vSak nie su
vSetkym obyvatel'stvom vitané.

Podla agenturnej spravy SITA zo dna 29. 12.
2006 bol uplynuly rok najkrvavejSim od padu
Talibanu v decembri 2001. Lepsie to nevyzeralo ani
v roku 2005. Podla autorov ,Panoramy
bezpecnostného prostredia 2005-2006° bola situacia
bezpecnostnych sil v Afganistane dokonca horsia
ako v Iraku. Odvolavaji sa na americky Institat pre
mier, ktory zistil, Ze kym pomer poctu zabitych
americkych vojakov v Iraku bol 0,9 na 1000
vojakov, v Afganistane to bolo az 1,7 [10].

Ozbrojené sily medzinarodnej koalicie vyznamne
prispeli k nastoleniu demokratickych zmien
v Afganistane. Skutocnou demokraciou sa
Afganistan moéze stat az vtedy, ked si jeho
obyvatelia zvyknui rieSit svoje problémy nie
pomocou bojovnych nacelnikov svojich kmenov, ale
prostrednictvom svojich demokraticky zvolenych
organov.

V ¢om spociva zakladna chyba? Predovsetkym
v tom, ze l'udia, ktori spolu roky bojovali, nemaju
Sancu v sucasnych podmienkach vytvorit’ Specificky
afgansky model demokracie. Naviac ak zoberieme
do tuvahy vsetky afganské reformatorské pokusy
minulého storocia, vich pozadi vzdy rezonoval
zékladny rozpor medzi modernitou a tradicio-
nalizmom. Tento rozpor bol a je jeden
z najvyznamnejSich ~ konfliktnych  potencialov
stcasného Afganistanu [11].

Stucasna afganska administrativa sa javi ako
tradicionalisticka, ¢o bude zrejme znamenat
kontinuitu s vyvojom poslednych 15 rokov po pade
posledného komunistického predstavitela krajiny
Nadzibulldha — tzn. priklon k fundamentalistickému
nabozenskému a politickému spektru.

Medzinarodné spolocenstvo na cele s OSN
aNATO svojim rozhodnutim angazovat sa pri
rieSeni situacie v Afganistane zobralo na seba
mimoriadne zloziti ulohu. Predpoklad, ze sily ISAF
pomozu stabilizovat mier, ziskaji si podporu
obyvatel'stva a zarucia bezpe¢nost’ pri rekonstrukcii
krajiny sa dari naplhat’ podstatne pomalsie, ako sa
ocakavalo. Rezim Talibanu bol sice politicky
porazeny, ale jeho vojenské Struktury posobia
nad’alej aznamenaju hrozbu pre stcasny rezim
Afganistanu najmé na juhu a juhovychode krajiny.

Je vel'mi tazké predikovat’ vyvoj situdcie v tejto
krajine. Odchod NATO z Afganistanu by v sti¢asnej
situdcii zrejme sposobil viac tazkosti a problémov
zpohladu jeho narodného vyvoja, ale aj SirSich
regionalnych a globalnych suavislosti. Zotrvat,

znamend s najviacSou pravdepodobnostou dlhsiu
angazovanost Aliancie, bez zaruky vysledkov. S
tym st samozrejme spojené aj rizika vysokych
finanénych nakladov a moznych strat na I'udskych
zivotoch.

Clanok prindsa nie celkom bezne dostupné
informacie o krajine, ktori takmer nepozname
a ktorej vyvoj je v sucasnosti vyrazne spojovany
s buducnostou NATO. V obsahu clanku st na
pomerne malom priestore vygenerované urcujice
determinanty buduceho vyvoja tak, ako ich
formovala historicka prax.

Zameranie ¢lanku chce nasmerovat’ Citatelovu
pozornost’ na pochopenie roéznorodosti inej kultiry
a civilizacie. Gnozeologicky pristup méze priniest
viac svetla do vzajomnej tolerancie nabozenstiev
a kultar a v kone¢nom dosledku k odstraneniu
vzajomnych predsudkov.

Summary: The first war of a new millennium began in
Afghanistan as a reaction to negative standpoint of the
then governing militant regime to extradite devisers of the
attack in USA dated 9/11/2001. Following effort of
international community, under the control of UN
and NATO, to stabilize situation in this complicated
countrywas supported by sending of ISAF troops. The
focus was put on stabilization of safety situation, economy
recovery of the country and creation of democratic and
parliament structure, if possible, with a friendly relations
to western democracies.

More than five years after Taliban fall, the situation in
the country seems to be intense. Massive consolidation of
military presence of NATO and partnership countries
dashes against problems with knowledge and respect of
Afghan past and presence peculiarities. These are the
factors that blend throughout centuries long Afghanistan
history and significantly influence the current situation

Most of all it is the natural independence of Afghans
in connection with ethnic specificities. Significant role is
also played by Islamic belief with its determining
influence at historic events of the country. Even though
Afghanistan has no important sources of natural resources,
it was and still is in the centre of attention of global
geopolitics. Its geographic position at boundaries of
Middle and South-East Asia explicitly predestines it to this
position. On one hand dysfunctional economy, on the
other hand the best globally functioning and most
productive system of opium production and sale — all this,
in combination with high illiteracy of citizens and
corruption, is almost a dead end. The basic problem
consists in the fact, that people who fought against each
other for years, have no chance in current conditions to
create a specific Afghan model of democracy. This fact is
moreover influenced by the fact that behind all Afghan
reforming experiments of the last century always echoed
the basic dispute between modernity and traditionalism.
This dispute was and remains most significant conflict
potential of current Afghanistan. Therefore, more likely,
current Afghan administration, in terms of last 15 years
continuity, will lead the country to fundamental religious
and political direction.
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Under this circumstances, I consider fulfilment of
ISAF mission task, as declared by NATO in Riga, an
uneasy task, fulfilment of which can be considered a ,,long
distance run®.
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THE POSSIBILITIES OF SIMULATION OF A FIGHTER PLANES FLIGHT
DURING THE ATTACK OF AN AIR TARGET

Miroslav JANOSEK

Abstract: In the article there is defined mathematical model to research the possibilities of overflow of the air targets by
fighter - interceptor. There are introduced starting conditions for the activity of model and there is also described principle of
activities with single parameters for the flight of fighter - interceptor. In another parts there is effected analysis of overflow of
air target with usage of simulation model during manoeuvres air fighting. In the end there are presented results of
mathematical simulation in form of graphic output from PC and shortly analyzed the possibilities of overflow of air target

using the cannon equipment.

Keywords: aircraft, air target, overflow, fighter - interceptor, mathematical model, simulation.

1. INTRODUCTION

The success of a plane in the air combat
depends mainly on the ability to reach so called
tactical advantageous position against the target in
as short time as possible. This is the reason why it’s
necessary to make full analysis of the possibilities
of the movement of a fighter plane in dependence
on movement of an air target. Also in the case of
being attacked the plane has to be able to do a quick
escape manoeuvre followed by a chance of quick
counter attack. The successful operation of the
fighter plane is then contingent on the manoeuvre
ability.

For the opportunity to find out the movement of
an aircraft in the area and for evaluating
possibilities of successful attack, there was
designed mathematic-physical computer model,
which based on opening condition, engaged
parameters of aircraft and its cannon equipment
counts course of an air-attack. As an air-target is
called an aircraft, whose airspeed and proportion is
possible to determine, as well as its behaviour
during an attack (it means the fact, whether it will
be making manoeuvres or not).

There was chosen an attack with usage of a gun,
because it’s most demanding to the aircraft
manoeuvrability and evaluation of attack effect is
able to make very exactly. This sort of attack
supposes flight along the curve of attack, which
means that pilot is maintaining the target in the
aiming figure of his head up display (HUD). In case
of this presumption is the gun firing affected by
fewer influences than usage of an anti aircraft
guided missile. The simulation of the attack is
carried out by the numerical analysis and the
outcome is the time sequence (with an addition of
time Af) of immediate flight parameters of the
compared fighter aircrafts.

Verification of the required qualities of the real
aircraft is being carried out only by test flights.
Examination of the manoeuvrability in whole range
of the flight speed and flight level consumes very

much time and also first of all money. In many
cases is needed to examine the manoeuvrability of
an aircraft, about which are known (or even
estimated) only his aerodynamic, engine and weight
characteristics.

2. INITIAL CONDITIONS OF THE
MODELLING FUNCTION

An air target can be defined as an aircraft,
which’s airspeed and dimensions as well as its
behaviour during the flight can be determined.
There was chosen the alternative of an aerial attack
using the cannon, since it is most demanding for the
aircraft’s maneuverability. The evaluation of the
attack effect is also able to be made very exactly.
This sort of attack presumes a flight along the
pursuit curve, which means that the pilot is
maintaining the target in the aiming reticle of his
head up display (HUD). In this case, the cannon fire
is affected by fewer influences than an engagement
by a guided missile. The simulation of the attack is
carried out by a numerical analysis, while the
outcome is the time sequence (with an addition of
time Af) of immediate flight parameters of the
target.

yO
Starting position
of the aircraft

Starting position
of the target

Zo

Fig. 1 Definition of the relative position of an
aircraft and target
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A positional vector determines the position of
the airplanes in a system of coordinates, which has
its origin it a point, in which the target is situated at
the time of 0 seconds, as shown in Figure 1.

The velocity vector determines the airspeed and
direction of the airplanes. The target’s airspeed is
designated v. and the airspeed of the fighter-aircraft
is designated v . The G-load n, represents a force,
which is taking effect on the airframe and the pilot
in the vertical axis of the system of coordinates.
During a stable horizontal flight, it is a multiple of
gravitation force, as shown in Figure 2.

y()

Fig. 2 The system of coordinates used in the model

The distance between the aircraft and the target
is designated as D. The aspect angle is the angle
between the longitudinal axis of the target and the
line connecting the target and the fighter aircraft.
It’s marked ¢, and its value is 0 in the case, where
the aircraft is situated behind the target and is
pointing towards it.

There are four force vectors, which take effect
on the airplane: the lift force ¥, the drag force X,
the gravitation forge G and the trust of the engine
needed to maintain the demanded speed of the
aircraft. Another main indicator is the probability of
target destruction by a 1-second burst (designated
as W), which is analysed with respect to the relative
position of the fighter aircraft and the target.

3. PRINCIPLE OF THE MODELLING
FUNCTION

The model is based on the presumption, that
after the target has been detected, the intercepting
aircraft is then guided either with the use of its own
navigation equipment or by vectoring by the centre
of combat guidance to a position, in which it has
either visual or radar contact with the target and
where its longitudinal axis is pointed on the target.
This position is determined by D, ¢, and AH. From
this position, the approach phase as well as
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the aiming process and cannon fire begins. The
trajectory of flight is subjected to the fact, that the
pilot has to aim with the whole aircraft because of
the fixed cannon.

It is possible to guide the aircraft along the
pursuit curve just until it gets over oa.x and begins
to stall. Another limitation is the maximum G-load
(ny), the airframe is able to withstand. If one of
these limitations is exceeded, the attack will be
interrupted. It will also be aborted, if the interceptor
reaches the minimum allowed distance from the
target Dp,,. This distance should guarantee a safe
break turn away from the target.

At the same time, it is our effort to guide the
interceptor to the target as close as possible,
because the effectiveness of cannon fire rises
sharply with the decreasing distance of the target.
As mentioned above, the flight trajectory is
dependent on the target’s maneuvering. If the target
was a fighter airplane, it is very probable, that it
would use its own maneuvering potential during
our attack and would transform our interception
into a maneuvering dogfight with very rapid
changes of direction and speed.

This maneuvering combat is highly unsuitable
for the application of the mathematical model due
to the influence of human factor — fighter pilot’s
skills. This is the reason why the aircraft’s
maneuvering was restricted only to horizontal flight
and a sustained turn. The turn radius is given by the
velocity of the target and the G-load. It is possible
to set the exact time, at which the target will begin
to maneuver. Provided that the limitations of D,
Nymax OF Olmay are not exceeded, the simulation will
be cancelled after two minutes after the beginning
of the interception. If the Dy, is not reached in this
time, the interceptor is likely to be called back.

The goal of the model is to analyze the process
of interception under different conditions in order
to be able to compare the combat capability of
different types of aircraft. This problem requests the
solution of the unstable flight, which means a flight
during which the speed and the direction of flight
changes all the time and its trajectory is determined
by the condition of maintaining the target in the
aiming reticle (i.e. the interceptor’s longitudinal
axis is pointing in the direction of the target). This
is sufficiently close to the real attack for the
purpose of this model. This kind of flight imposes
very high requirements on the maneuvering abilities
of the interceptor.

The movement of the airplane is described as
the movement of its center of gravity with the help
of the Newton’s equations in the vector form. The
resultant force F,” (which is a resulted of a vector
sum) then determines the vector of the acceleration
of the aircraft a” in the given moment according to
the Newton’s motional rules. The lift force ¥ acts
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perpendicularly to the vector v;” in the level given
by the vector v;” and the y-axis y of the airplane’s
system of coordinates. It takes plus values in the
half-plane of the plus values of the y-axis. Its size is
given by the equation:

Y=Y%.p.v..Cy.S (1)

where p is the density of the ambient air, C, is the
coefficient of lift given by the actual angle of attack
o and S is the aircraft’s wing area surface of the
airplane’s wing. The size of the aerodynamic drag
is given by this equation:

X=%.p.vi Cs.S , )

where C, is the coefficient of aerodynamic drag,
which depends on the actual C, and the Mach
number M. This force acts in the direction of vy,
but in the opposite sense. The engine’s thrust
generates the vector T', which acts in the direction
of the y-axis of the airplane’s system of
coordinates, but in the opposite sense than that of
vs'.

4. ANALYSIS OF THE AIR-TARGET
INTERCEPTION WITH THE USE OF THE
SIMULATION MODEL

In the following part, there will be analyzed and
described the outcomes of the mathematic
operations, which is the model able to afford. For
this purpose, there was chosen the assault of the air-
target, which is moving with the speed of 576 kph.
It can be for an instance a light transport plane
flying in the altitude of 2 000 m (accordant with
MSA).
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Fig. 3 Outcome from the 2D image for the
interceptor in time of 16.1 s.

Such a plane could for example carry the
paratroopers or be engaged in the recon activity. In
this case, the interceptor is guided to the starting
position for the assault with the superelevation of
1 000 m against the target, in the distance of 2 000
m and is heading to the target from the course angle
of 120°.

There is also the presumption, that the crew of
the target will find out they are being chased in 10s
after the assault begins, and will react to this fact by
the start of the jink manoeuvre, it means the left
turn with a maximal multiple of overload, which is
their plane in the given configuration able to carry
out, and after the ninety-degree turn will change the
sense of turning to escape the interceptor.
Meanwhile the interceptor is flying by the speed of
720 kph along the curve of assault with regard to its
manoeuvre abilities. If these manoeuvre abilities
are not sufficient, the interceptor must interrupt the
chase and take the new starting position for another
assault or cancel the mission.

For every moment, there is analyzed the
probability of the hit by the one-second lasting fire,
and it is up to the pilot’s decision, which way will
he use his unit of fire. From the result of the
analysis is possible to make the definitive decision,
how to time the fire of single rations to destroy the
target as soon as possible and with the highest
probability.

The chased plane started the manoeuvre by
turning to the right in 10™ second, which is evident
from the curvature of the trajectory in the picture 3.
This manoeuvre forced the interceptor to react,
which was the reason of increasing of the multiple
of overload to the value among 3 and 4G. In both
cases the trajectory of flight is closing from above
to the horizontal dash axis, which in the side view
of the assault marks the target’s level of flight. The
interceptor is carrying out the assault from the
superelevation, and in principle it is the first phase,
the diving flight along the curve of assault. In about
16™ second is the interceptor almost in the same
level as the target, which is carrying out its jink
manoeuvre. From this point further there is no
expectation of any other horizontal situation
progress. In this moment the probability of target’s
destruction takes value of 0.11 for the modern
supersonic aircraft and 0.038 for the L-159, but it is
still not sufficient for the beginning of fire.

Between the 16™ and 19™ second the target’s
sense of turning has changed. This represents the
way, how to simulate the endeavour of the chased
plane’s pilot to surprise and escape the interceptor.
According to the scale on the left we can see, that
during this time interval reached the multiple of
overload it’s maximum (it is the value between 5
and 6G- see picture 4).
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Fig. 4 Outcome from the 2D image for the
interceptor in time of 32.6s

In the moment when the target started the turn
of opposite sense, the pilot of interceptor is forced
with help of ailerons sharply turn the plane around
the longitudinal axis in such way to be able to
continue chasing the target. We can see that during
this manoeuvre the multiple n, is dropping off to
the values of 1 to 2G and the sense of incidence of
the lift forces is also changing (the lines
symbolizing this forces are facing to the opposite
side from the trajectory of iterceptor’s flight).

In this moment the assault is finished, because
the interceptor reached the distance 100 m from the
target, which was set in the starting condition as the
minimal safe distance to get out of the assault. This
event came into being 32.6 seconds after the assault
begun.

For better image of the space co-ordination and
the process of the situation, created programme
generates 3D outcomes, in which is possible to see
the trajectories of planes from any place in space
and fluently put forward the limit of the assault
depiction, which give very exact image about the
time progress for the interceptor. In these outcomes
is the trajectory of chased plane represented by the
vertical “band”. The depiction of the flight-
trajectory of interceptors by the “band” was chosen,
because in this way is very easy to illustrate axis-
orientation from the plane axis system. In this way
is very clearly arising image about the tilt of planes
in turns and about its changes during the flight
along the curve of assault.

On the picture 5 there is 3dimensionaly
depictured the beginning phase of assault (time
section 8.1s). The interceptor is chasing the target
from the position, which is higher compared with
target. It is possible to see that the multiple of
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overload is increasing and in the time of 8.1s is
reaching the values from2 to 3G. The probability of
target-destruction is in this moment approximately
about 0.02, which is still too low value for the start
of fire.

4

Fig. 5 Outcome from the 3D image for the
interceptor in time of 16.1s

The chased plane started the manoeuvre by
turning to the right in 10™ second, which is evident
from the curvature of the trajectory in the picture 5.
This manoeuvre forced the interceptor to react,
which was the reason of increasing of the multiple
of overload to the value among 3 and 4G. It is
evident that the trajectory is closing from above to
the traget’s level of flight. In this assault it concerns
during the first phase about the diving flight along
the curve of assault. In about 16™ second is the
interceptor almost in the same level as the target,
which is carrying out its jink manoeuvre. From this
point further there is no expectation of any other
horizontal situation progress. In this moment the
probability of target’s destruction W takes value of
0.038 for the interceptor, but it is still not probable
enough for the beginning of fire.

Fig. 6 Outcome from the 3D image in time of the
end of assault

In this moment the assault is finished, because
the interceptor reached the distance 150 m from the
target, which was set in the starting condition as the
minimal safe distance to get out of the assault. This
event came into being 32.6 seconds after the assault
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begun. From the picture 6 is evident, that during the
diving flight immediately after the assault begun
the speed had increased to the values, which are
higher than the values requested in the submission.
This event came true despite the fact, that the trust
of the inteceptor’s engine was lowered down to the
free-running mode. But when about 15" second
gets the interceptor back to the approximately level
flight, there is possible to see the fall of speed and
in the moment when the speed is lower than the
speed required in the submission, the thrust is being
increased so that the interceptor reaches the
required speed again. This regulation is in the real
plane depended on the amount of practise and
attention of pilot. At the computer simulation there
is possible to regulate the trust so exactly, that the
speed is maintaining in the very tight interval
around the required speed, but there was purposely
created only simple algorithm of regulation, which
much more responds to the reality, that the pilot is
during the chasing first of all focused on the
guiding of his interceptor along the curve of assault,
aiming and eventual firing, so he cannot maintain
the required speed with the maximal precision, as
he does for example during the landing approach,
where is the speed one of the priorities.

5. CONCLUSION

With the help of the built-up simulation model,
the flight processes of the interceptor aircraft during
the interception were simulated. Hence comes the
necessity of evaluation of the outcomes, which the
program is able to generate and with its analysis
evaluates the process and the success of the
interceptor’s attack. The main idea is then to find
out the possibilities of performing a successful
attack with the use of air cannon. The reason is, that
this kind of assault puts the highest demands on the
manoeuvrability of the interceptor, which has then
direct influence on the success in the manoeuvring
dogfight. With regard to performing of highly
difficult tasks of combat usage including the
protection of airspace, a modern fighter aircraft has
to have an excellent manoeuvrability in order to
achieve a so-called tactically advantageous position
for the initial phase of the air combat. The necessity
of excellent manoeuvrability is confirmed by the
mathematical simulation model’s analysis as well
as by the practical experience from real dogfights.
The fighter pilots have to take advantage of the
weapon, navigation and other systems as much as
possible in order to achieve high probability of
fulfilment of the given combat objective.

Summary: The goal of my contribution was to describe
the mathematical model, its practical possibilities, but

mainly its practical utilization at the research of overflow
possibilities of the air targets by fighter - interceptors.
The results of mathematical modeling can be used for
preparation of the fighter’s crew to the air combat and
also for the preparation of air navigators of the combat
guidance at guiding the interceptors to their air targets.
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SECURITOLOGY AS A SCIENTIFIC DISCIPLINE.
THE CONCEPT OF SAFETY

Leszek Fryderyk KORZENIOWSKI

Abstract: The author, on the basis of available publications, carries on the presentationof securitology as the scientific
discipline as well as the categories studied within that science, like: security, need value and sense of safety, risk, danger,
personality of a manager, etc. Securitology, a new scientific discipline being created, undertakes the research of objective
situations as well as needs, values and the sense of safety. As results from the undertaken by the author analysis, the sense of
safety in the closest surrounding shapes itself differently from the general scale.

If it can be acknowledged that the research of certain cathegories has contributed to a marked decrease of loss or even
control of threats (for example category of the risk in banking), it also has to be said that the problem of objective category of
dangers and the sense of safety still require further research and the exchange of scientific ideas between various science

centers from all continents, and especially from Europe.

Keywords: securitology, security, science of safety, new scientific discipline.

Safety understood as a certain state based on the
lack of threat is the subject of interest for many
research areas, like: natural science, technical
science, medicine, agriculture and social science, as
well as particular scientific disciplines with roots
reaching the very beginnings of the scientific studies
of reality. It is also a practical knowledge derived
from many different areas of business activities and
every-day life.

For each scientific discipline encompassing more
specific research areas within it is possible to ascribe
representatives of this disciplines, their standpoints
and publications regarding safety.

First publications undertaking the task of
recognizing securitology as a scientific discipline —
concerning the problem of safety, come from the
year 1989 [33] — what can be explained by the new
requirements, expectations and conditions, created
after the revolutionary changes of socio-political
regimes in Europe. The characteristic feature of
these publications is the multidimentional way of
perceiving and understanding safety as a subject of
research, resulting from the observation that the
interactions of threats depends on many different
factors,  both:  objective  and  subjective,
sociopsychological and cultural, political and legal,
natural and technical, macro- and microeconomical,
remaining in mutual and unbreakable connections.

Amongst other authors using the name of
securitology in regards to the science treating safety
as the social aim and the subject of research as well
as employing adequate research methods, are:

e in Czech Republic — Josef Janosec [8], Roman
Jasek [9], Viktor Porada [23, p. 263];

e in Poland — Tadeusz Ambrozy [1], Tadeusz
Hanausek [4, p. 36-39], Leszek Korzeniowski
[10, p. 183-205; 11, p. 20-23; 12, p. 21-26; 13,
p. 437-444], Jan Maciejewski [16], Stanistaw
Piocha [22, p. 9], Janusz Swiniarski [27, p- 20],
Janusz Tomaszewski [29, p. 383-398];
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e in Slovakia — Jan Buzalka [3], Ladislav
Hofreiter [5], Vladimir Janecek [7, p. 345-351],
Jan Mikolaj [20, p. 17], Ladislav Simak [24, p.
39], Frantisek Skvrnda [25, p. 10-46], Samuel
Uhrin [31, p. 84-96], Tatiana Varcholova [32];

e in Ukraine - Vasiliy Mironovytch Zaplatinsky
[34].

Tadeusz Hanausek uses the concept:”science
about the administration of safety” and emphasizes
that “whenether thus exists a possibility (at least
theoretical) to minimize or eliminate threat by
purposeful, regulative human interactions, then the
management of safety (opposite of danger or threat),
is possible and advisable. Furthermore, since this
type of management is possible, it should be based
on theory, so the science of safety management
should exist and develop [4, p. 36-39].

The University of Zilina (Slovakia), prefers the
name of Security Management ‘“Bezpecnostny
Manazment”, by which “the specific intelectual
activity, directed to reverse or the minimize risk or
threats of various nature - in regards to life and the
possessions of citizens, groups and society, is being
understood, that employs elements of risk
management, crisis management, disaster (accident)
management, values management” [19, p. 20].

Geert Hofstede, a Dutch engineer and
a psychologist, refering to the presentation
of risk as a degree of probability that a certain
occurance or a situation will take place, emphasizes
that the avoidance of uncertainty should not be
mistaken with the aversion to taking up the risk [6,
p- 184]. Uncertainty is to the risk as anxiety is to
fear. Fear and risk are directed to something
concrete: a thing or a person — in the case of fear or
any occurance in case of risk, while anxiety and
uncertainty are vaguely explicit feelings. Anxiety is
subjectless and uncertainty does not have any



Science & Military 1/2007

Expert papers

relative probability. It is a situation, in which
everything can happen and we have no idea what it
may be. When uncertainty is being translated into a
concrete existing risk then it is no longer the source
of anxiety. Risk may become then the reason of fear
but, in the most cases, it is accepted as a part of
routine, like: driving a car, a sport activity,
undertaking managerial functions.

Urlich Beck described a risk society as the one
endangered by the side-effects of
a scientific and technical development. At the same
time, conclusions can be drawn that these are not
only health consequences for people or nature but as
well, social, economic, political side-effects of these
side-effects: Market crush, capital devaluation,
bureaucratic controls of business enterprises,
opening of the new markets, gigantic costs, court
proceedings, the loss of reputation. In the society of
risk, gradually or stepwise — by an alarm warning
about the smog, an accident with a poisoning
substance, etc. — a political potential of a
catastrophe is being created.(...) The risk society is
a society of catastrophe. What threatens its is that an
exceptional state becomes the norm” [2, p. 33]. This
is how Urlich Beck, in the most precise way,
described the nature of connections: safety — threat —
risk: “(...) risk society. Its normative antiproject that
lays at its basis and drives it is the safety” [2, p. 64].
Normative antiproject of safety is non-safety
(threat).

Science is a highly specialized exploring activity,
conducted by scholars and aiming
at objective exploring and understanding the
environmental and social reality and at creating
premises of using the acquired knowledge in order
to transform the reality in accordance with human
needs [15, p. 12]. Security apprehended as a state of
lack of risk, is a subject of interest of many areas of
science such as natural, technology, medical,
agricultural, social and also particular science
disciplines dealing with ancestry reaching the
beginnings of scientific recognizing of reality [14, p.
128].

Safety means a certain objective state understood
as a lack of danger, sensed subjectively by
individuals or groups [Vide 13, p. 437; 12, p. 21; 10,
p- 183; 11, p. 20-23]. It should be noticed that the
word: “state” is very closely related here to the
concept of situation which describes the
configuration of common relations between a human
and other elements of his/her environment within
a certain bracket of time [30, p. 17]. About the
situation we say then, when we analyze this kind of
relation from the point of a human (who is one of its
elements), while the “state” means here that the
subject of the situation may also be non-human.

Victor Porada defines the state of safety as
a system of bound up together and interdependent to

various degrees factors and their characteristics that
decide about the health, the life and all other values
in a certain society (form of government, freedom,
faith, property, etc.) [23, p. 263]. Negative
phenomena are, as a rule, described and penalized in
the country’s legislature.

The meaning of the word “safety” is related here
to the subjects marked by this title (designators of
this title). The entirety of these subject (designators)
constitutes the range of the name. The word:
»safety” is derieved from the Latin: sine cura
(securitas) [35, p. 27] and in the contemporary
dictionaries it means: “the state of non-threat, calm,
certainty” [26, p. 147] or: “the psychological or
legal state in which an individual has the sense of
certainty, support in another person or in the
proficiently operating legal system; the opposite of
threat” [26, p. 147] . Thus, the designators of the
concept of “safety” is the set of contradictions to
“threat”.

Threat is the potential reason of the unwanted
state. Threats are not a category by themselves,
because they always relate to a certain subject, to
which they apply their destructive character. They
may cause negative consequences because each
subject (a person, a system, an organization, the
vastness of nature), is characterized by a lower or
higher susceptibility, certain weaknesses that make it
possible to change a potential threat into the harm.

For the purpose of generating threats, certain
possibilities are necessary which are incapsulated in
the subject itself, in its surroundings or in the
relation between the subject and his/her surrounding.
This kind of threat can be characterized by a
negative potential (destructive, threats), understood
as an ability to destructive reaction to the system
[28, p. 97].

Victor Porada emphasizes that the state of
safety bound up with the environment in which it is
being created, progresses and develops further. The
environment may have a character such as:
geographical, social, political, etc., or the
combination of these. The sources of threats and the
conditions of the environment determine the state of
safety, circumstances have rather accidental
character and may, but do not have to influence the
course of action directly [23, p. 263].

Ryszard Zieba points at the two noticeable
formulations of understanding the concept of
“safety”. The narrow one, named as negative by
Joseph S. Nye [Vide 21, p. 54], treats the safety as
the lack of threats and concentrates on the subject
interaction analysis for the purpose of protection of
important for him/her essential inner values. Safety
is defined here as being contradict to the threat.

The second formulation, a positive one, notices
the shaping of the certainty of survival, of
possessions and of a subject’s freedom to
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development. Safety is defined here by the subject’s

ability to creative activity.

The definitions of safety concept concentrate on
its objective and subjective aspects.

e Objective state of safety relates to the

existence or nonexistence of real threats independent

from anybody’s perception. These will be the threats
caused by:

l. inanimate nature independent from a person
(for example: space objects, Earth’s tectonic
plates movements, volcanoes, typhoons),

2. animate organisms (microorganisms, plants
and animals),

3. human products (for example: buildings,
machines, equipment, chemical substances,
explosives),

4. human and society (tensions in interpersonal
relations, conquests, slavery, religious wars,
terrorism). It may be real activities of other
participants of a social life, unprofitable and
dangerous to the vital interests and the basic
values of an individual, a group, a society or the
whole mankind.

e The sense of safety is the expression of a
subjective  aspect and relates to the
consciousness of existence — the lack of it or the
lack of the awareness of any possible
contraction to the danger.

The concept of situation is very complex. As
Tadeusz Tomaszewski notices, each situation is
defined first of all by its elements and their
features, by the state of particular elements within a
certain moment of time and by the interactions
taking part in that moment among its elements [30,
p- 18]. The situation consists of:

1. scheme, in which a subject of this situation
exists (a person, a group, a society),

2. activity of the subject, especially basic activity,
by the existence of which we investigate the
activity of the subject.

Taking under consideration two basic aspects of
a situation — the kinds of a person’s activity - two
basic situations can be distinguished:

e existential (vital). Life means processes of the
vital importance for staying alive and the
satiation of needs [ Vide 30, p. 19].

e behavioural (functional). Activities mean
actions of a subject, thanks to which he/she
regulates  his/her interactions with an
environment, shaping by that the environment
or himself/herself.

Behaviourists define situations as sets of stimuli.
In reality, there exist two different levels of
behaviour:

a) reactive on the elementary level,

b) purposeful on the higher level.

That is why the situations - on one hand, can be
described as a set of stimuli to which he/she reacts,
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but it has to be remembered that this is a simplified
description, not taking under the consideration any
higher organization of a person’s behaviour. It
means that a situation is the area where a person
develops any activity, realizes a certain task.

The stimulatin character of a person’s situation is
taking place by susceptibility and reactivity.
Susceptibility means the ability of animate
organisms to the reception of certain stimuli (for
example: visual, auditory and tactual receptiveness,
etc.). At the same time, reactivity means,
characteristic for many people, relation of the power
of reaction to the power of creating it stimuli. What
it means is that the reaction of different people to
similar stimuli varies, so the behaviour of different
people in the same environment may be different
[18, p.s. 277].

Also, the task situation described is by the
characteristics of the surroundings, the subject, as
well as by the way an individual sees this relation
and understands it [vide 30, p. 21].

In reality, we often come across a situation, in
which the individual’s behaviour even if agreeable
with the perception of reality, and not with its
objective features, results in objective features and
not the perceived or imagined ones. The objective
features shape the person’s behaviour depending
on how he/she sees his/her situation, while the
understanding of a situation by an individual
depends on: a) what are the objective features of the
environment, b) what are his/her own characteristics,
and c) what course of action he/she takes
himself/herself. Furthermore, certain elements of a
situation influence a person directly, without the
intervention of an individual’s consciousness, for
example if, estimating the situation as being safe
he/she will not react then he/she will be hurt
accordingly to the objective characteristics of the
threat and not the imagined features of an
environment.

Already in the year 1942, Abraham H. Maslov
presented a theory suggesting that a person is
motivated by his/her needs that are hierarchically
shaped according to their priority or intensivity,
amongst which the basic one, following the
physiological needs, is the need of safety [vide 17, p.
12]. He believed that the basic needs have a special
psychological and biological status.

That means that they have to be satiated,
otherwise we become ill. He wrote: "If it is bread
that is lacking, it is true that a person lives by the
bread alone. But what are his/her needs when there
is enough of bread and his/her stomach is always
full? - Right at that moment new needs appear,
higher ones (not like the physiological hunger), that
dominate an organism. In turn, when these are
satiated, again, new ones appear, even higher, etc.
Exactly this is what we mean by saying that basic
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human needs are organized in the hierarchy of
relative predominancy”.

When the physiological needs are relatively
satiated, a new set of needs appears, which can be
described as the need for safety (stability,
dependency, care, delivery from anxiety, fear of
chaos; the need of structure, order, law, boundries,
dependency on the caregiver, etc.).

The needs for safety may become almost
exclusive factors organizing behaviour involving in
its service all abilities of an organism — what lets us
to describe the whole organism as the one always
seeking safety. About a person existing in that state
it can be said that he/she is almost entirely engulfed
in the mission of his/her own safety.

Maslov emphasizes that a peaceful, well-
functioning, steady, good community, usually
provides proficient sense of safety to its members,
guarding them against wild animals, extremal
temperature changes, criminal attacks, murder,
chaos, tyranny, etc. That is why, in a very real
meanning, they do not feel any needs for safety as
active motivators. The same way a satiated person
does not feel hunger, a safe person does not feel in
any danger.

The needs for safety constitute an active and
dominant factor mobilizing the organism resources
of a person solely in really critical situations, like:
a war, an illness, natural diseasters, attacks, social
unrest, neurosis, brain injuries, the loss of authority,
prolonged difficult situations.

The needs for safety become very urgent in
a social life whenever a real threat to the law, order
and power appears.

It can be expected that for the majority of human
beings the threat of chaos or nihilism causes the
regression of all other needs of the higher order to
the more powerful needs for safety.

Based on the analysis of literature and the scale
of dangers threatening a person, conclusions can be
drawn about the lack of proficient theoretical basis
in the area of needs, values and subjective sense of
safety of individuals, social groups as well as
humanity.

It appears also that in spite of the level reached in
the science of physics, geophysics and others, as
well as in spite of the enormous progress in technics
and technology, the objective state of safety is still
not researched proficiently enough nor still
proficiently predictable. Earth-quakes, tsunami-
waves and other elements still engulf thousands of
victims among people and cause immense loss in
their property.

If it can be acknowledged that the research of
certain theories has contributed to a marked decrease
of loss or even control of threats (for example the
risk in banking), it also has to be said that still the
problem of objective category of dangers and the

sense of safety require further research and the
exchange of scientific thought among various
science centers from all continents, and especially
from Europe.
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SECURITY OF TELEWORK

Jaroslava KUBATOVA

Abstract: Telework is widely used in companies nowadays. There are many benefits of telework; however, it is connected
with serious cyber security risks as well. But security should not prevent adoption of telework. We have to consider that each
organization has different cyber security needs, and there is no single solution to address them all. Nevertheless, there are
some general security rules and some general security tools which can follow every company to make its data and networks
more secure. Some cyber security threats caused by telework and the easiest but sometimes unkept methods of their

prevention are discussed in this article.

Keywords: Telework, cyber security, security rules, security tools.

1. WHAT IS TELEWORK
AND WHO USES IT?

Telework provides flexibility in locations where
employees may perform their jobs and allows them
to work at home or at an alternative office or other
location (at a customer, in a train, plane etc.). It is
also called teleworking, telecommuting, flexiwork,
flexiplace or enabling a remote workforce.

Telework is widely used in private industries.
Telework is popular with employees because it
frees them from the drudgery of commuting and
provides flexibility for personal activities.
Employers also like telework because it helps to
keep workers happy, increases productivity,
reduces overhead and saves money. Society also
benefits from reduced traffic congestion and
pollution. Very important benefit of teleworking is
that it can greatly facilitate continuity of operations
in times of crisis.

1.1 What are the benefits of telework?

According the study Telework: A Management
Priority - A Guide for Managers, Supervisors, and
Telework Coordinators [1] there are many benefits
of telecommuting, including:

e Reduction in turnover by average of 20 percent.

e Lowers absenteeism by 60 percent

e Potential savings to agencies of up to $10,000 per

employee per year in reduced absenteeism and

retention costs.

Boosts productivity up to 22 percent.

Enables compliance with Clean Air Act, the

Family and Medical Leave Act, and Americans

with Disabilities Act.

e Top recruiting tool valued by prospective
employees.

2. WILL TELEWORK COMPROMISE
THE SECURITY OF COMPANIES?

Cyber security is an issue for every
organization, regardless of size, mission, or

resources. However, each organization has different
cyber security needs, and there is no single solution
to address them all. Cyber Security is nowadays an
elusive goal that now requires a radical shift in the
mental models of IT practitioners. The main issue
stems from the idealized concept of security with
the implicit belief that a system can be made
invulnerable to attack. This is an unattainable goal
if we are dealing with any complex IT System, and
as a complex we have to consider any network
containing more than two computers to which
human users have access. This may be considered
an extreme position by some, but the challenge of
defending ICT systems does require some
stocktaking at this point in time. In particular, the
concept that cyber security should be viewed as a
complex adaptive system should be strongly
advocated. [2]

In spite of the many attractive benefits opening
up a company’s information systems to various
forms of remote access presents significant security
risks. But security should not prevent adoption of
telework. Although most incidents that compromise
sensitive information stem from weaknesses in
human-based systems, proper security technologies
should also be implemented to protect systems and
information used for telework. By using
technologies that are available today, organizations
can prevent the typical incidents of accidental
exposure of sensitive information. [3]

Telework can be approached in a number of
ways, with a variety of tradeoffs between security
and convenience. The appropriate choice for a user
and organization depends on requirements for the
tasks conducted by the user away from the office.
From a security standpoint, the guiding principle to
keep in mind is “least privilege”. That is, privileges
accorded to users should be the minimum necessary
to do their jobs. Even if fully trusted, users who
have excessive privileges may accidentally misuse
them, leading to problems in the organization’s
database or daily operations, or intruders who
compromise user accounts may deliberately use the
excessive privileges to cause even greater damage.
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We discuss possible approaches to three most
frequent components of telework — voice
communication, electronic mail, document and data
exchange - with security advantages and
disadvantages of each.

Voice communication

Depending on the sensitivity of communications
between the offsite and main offices, telephone
security may be a consideration. The variety of
choices for telephones that has developed over the
past period spans a wide spectrum of privacy
capabilities. At the low end are ordinary cordless
phones, whose calls may be picked up by everyone.
The most secure home-use telephones are
traditional corded models, but there are a number of
other options (See Table 1).

Within the past few years, a number of services
have begun offering telephone calls, including long
distance, over the Internet. Known as voice over IP
(VOIP), the services convert speech to Internet
messages and transmit them to a facility that
interfaces with the telephone network. Any PC can
become a telephone with the addition of a
microphone and special software to access the
service. The party on the other end is normally not
required to have a PC to receive the call; the
services connect calls directly with ordinary
telephones on the receiving end. From a security
standpoint, this type of connection is only as secure
as the weakest link in the chain from the user’s PC,
to the Internet service provider, through various
Internet nodes, and eventually to the telephone
network. Because of the potential for vulnerabilities
in one or more of the Internet components, VOIP
should not be considered secure unless some form
of encryption is used.

Electronic Mail

Most workers need to be able to send and
receive e-mail at either their main office or offsite.
E-mail can be handled in a number of ways, with
varying security considerations. Some approaches
can affect the vulnerability of main office systems.
The most common method of receiving e-mail
offsite is to have the telecommuter log in remotely
and receive e-mail messages from a central server
just as at the office. This approach requires the
organization to be especially careful in password
management and in blocking access between mail
servers and other critical organization computers.

If several hundred users have remote login
access, there is a significant chance that a few will
be careless with passwords, making it possible for
intruders to gain at least some access to the e-mail
server. Also note that many remote e-mail tools use
the POP3 protocol, so passwords may be sent
unencrypted.
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One simple approach is e-mail forwarding
which means to set up the e-mail system on the
user’s main office computer to automatically
forward a copy of each e-mail received to the user’s
ISP account. Although this method does not protect
the privacy of messages through encryption, it
avoids the need for users to log in to a computer at
the main office. This option may be appropriate if
privacy of e-mail messages is not a significant
concern, but the organization wants to minimize the
chance that an intruder could gain access to main
office systems by compromising a user’s offsite
computer. If e-mail forwarding is used, the user
should have a mail box that allows several hundred
megabytes of e-mail storage.

High degree of security can provide properly
implemented Virtual Private Network (VPN). A
VPN uses encryption methods to provide secure
communication between offices. E-mail and other
traffic will be encrypted, minimizing the risk to
privacy. However, the offsite computer, especially
if it has a full-time connection to the Internet, may
be left open to intruders if not configured properly.
Use of a VPN does not obviate the need for normal
precautions. For example, a worm or virus sent by
e-mail over a VPN can infect the user’s computer,
leaving open a back door for intruders to exploit, or
damaging files.

Document and Data Exchange

In addition to e-mail, almost all users will need
to move some data files between main and offsite
computers. Files may be documents, database
entries, or in some cases, graphics, audio, and
video. Users also vary in how frequently they need
access to files. The frequency and type of data
exchange required by a user’s job are
considerations in making tradeoffs between
convenience and security for data exchange.

Some users need offsite access to most or all of
the files on their office systems. For example, a tax
consultant or lawyer with a large number of clients
may receive calls at any time from clients
requesting help. Software packages such as PC
Anywhere allow partial or complete access to the
main office computer from offsite. The tradeoff for
this convenience is that configuring an office
system for remote access may make it easy for
intruders to break in. Hacking sites distribute
methods and tools for breaking into remote
connection packages. If remote access is needed,
system administrators should provide users with
VPN tools and encryption software and require
their use.

The File Transfer Protocol (FTP) is an Internet
standard for transmitting files between computers.
It can be used either as a stand-alone tool or, as is
becoming more common today, embedded in web
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sites set up for uploading and downloading files.
Like remote connection tools, FTP can leave
systems vulnerable if not properly configured and
operated. At the server end, FTP should be
configured to limit access to only those directories
or folders that are essential; avoid providing access
to the entire PC. As with remote access tools,
strong authentication and passwords are needed for
users. It is important to remember that the standard
implementation of FTP transmits user account
names and passwords in clear text.

Some users work with only a few documents or
files at a time. For example, a researcher or
technical writer may have a small number of
projects over the course of several months. These
users can e-mail documents and files between their
office and offsite e-mail addresses, as long as they
are careful to send the latest copy of a file after
completing work on it for the day. This
arrangement avoids the need to make office PCs
accessible from outside the organization firewall,
denying a significant path of entry to intruders.
Encryption is strongly recommended for files that
are sent via e-mail because the file can be copied or
even manipulated at any point as the e-mail
message travels to the destination address.

Table 1 summarizes security features of choices
for voice communication, e-mail, and document
and file transfer. Choices should be based on the
company’s needs, but they can be loosely grouped
into three architectures - Disconnected, Remote
Access, and Integrated — reflecting the degree to
which the offsite system is coupled to the main
office system. Tighter coupling generally means
more convenience, at the cost of greater
administrative complexity.

Tab. 1 Alternatives for Voice, E-mail and File
Transfer

Communication Security
Voice
Cordless Poor
Cordless with spread spectrum  Good
Cellular Poor
Digital PCS Good
PC phone Moderate
Corded phone Good
E-mail
Remote login Moderate
E-mail forwarding Moderate

Virtual Private Network Good
Document and data exchange

Remote connection Moderate
FTP and web file transfer Moderate
E-mail Moderate
Virtual Private Network Good
Physical Good

2.1 Three types of Telework Architectures

Depending on the necessary frequency of
interaction between the teleworker and the
company’s system, suitable telework architecture
can be chosen.

Users who do not need daily interaction with the
company’s systems or database may be able to
telecommute successfully using only e-mail and
telephone contact with the office. For example, a
user who telecommutes one or two days per week,
and whose job consists largely of writing and
document preparation, may never need to log in to
company systems from a remote location. Provided
that they are not sensitive, documents can be
e-mailed back and forth between the company
system and the user’s e-mail account, or simply
carried by the user on physical media (e.g., on
a laptop computer or USB flash memory). As
a result, users never need to log in to a system at the
main  office.  This  approach = minimizes
vulnerabilities at the main office, by eliminating the
need for outside access, but clearly is not suitable
for users who need to operate sophisticated
applications across the network securely.

When users need to access a large number of
files on the main office computer, it may be
necessary to allow for remote logins from the
offsite computer. In this case, strong authentication
should be used if possible, to minimize the
vulnerabilities in providing external access.

A virtual private network can provide a high
level of security and convenience for the user.

Encryption protects all interaction between the
offsite computer and the main office, so that in
many ways the user’s offsite computer is as secure
as one on the main office local network. This
approach makes it possible to allow offsite users to
operate applications such as scheduling, budget
analysis, or other complex systems from the remote
site. The tradeoff for a VPN is in cost and
complexity of administration. Note also that
operating a VPN does not guarantee protection
from viruses and e-mail worms. This solution is
appropriate for users who need to operate complex
applications across the network. It provides better
security but produces greater expense too.

3. TWO MAIN TYPES OF TELEWORK
SECURITY

As we can see, two types of security are crucial
for securing telework: network security for intra-
company communications and connections used by
teleworkers, and physical security for data on
mobile devices. Telework devices that require
protection include handheld computers, notebook
computers, desktop computers used at home,
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telephones (regular, cell, VoIP), and desktop video
conferencing. The following tools help to secure
telework:

Security for the Network

e Firewall - Blocks unauthorized traffic from
entering servers from the Internet.

e Intrusion Detection/Prevention - Technologies
that monitor network traffic content for
infections and block traffic carrying infected
files or programs.

e Policy Management - Enforces security rules
and regulations of IT systems, including every
remote endpoint device used by teleworkers.

e  Virtual Private Network - A secure network for
an organization that transmits data through the
public network.

e Vulnerability Management - Processes to find
and remediate cyber vulnerabilities on mobile
devices.

Security for Data on Mobile Devices

e Anti-virus - Software automatically checks
new files entering a PC for infection.

e Authentication - Technologies used to verify
identities of authorized users, Web sites and
computers.

e Encryption - The process of encoding data so
that only the intended recipient can read it by
using a pre-defined algorithm and a secret
piece of information, whether data is in transit
or at rest

e Firewall - Blocks unauthorized traffic from
entering computers from the Internet [4].

4. TELEWORK SECURITY REVIEW

All companies establishing telework
arrangements should review the security issues for
each telecommute position in their own
organization. The Telework Security / IT Checklist
Roles and Functions (Table 2) can be used to
identify individuals responsible for completing the
Telework Checklist. Each company should use
Telework Checklist to ensure that they have
addressed relevant Security and Information
Technology issues before any arrangement is
finalized. [5]

4.1 Telework Checklist

Answers to following questions help company
find out if it is possible to start or continue with
secure telework:

e Has the company owned equipment and
services for telework been included or planned
in the IT Budget?

e Ifnot is surplus equipment available?
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Does long range planning include funding to
phase out use of employee owned equipment
(mandatory requirement)?

Has the Security Plan for the General Support
System (s) used to support this arrangement
and Company Program Plan been updated to
reflect the following? Physical Security,
Encryption requirements, Office Automation
Support (setup, maintenance, monitoring)
requirements, Software requirements,
Identification of Operating System, Connection
Type (Dial, DSL, Cable Modem), Protection of
Official Files, Identification of system’s
accessing company network.

Has the Telework Program been integrated in
the normal system development life cycle for
the company?

Has this program been integrated into the
Company’s  Security Program, including
vulnerability assessments?

Have the appropriate General Support System
and Major Applications Security Plans,
including risk assessments been updated to
include the teleworkers?

Has management reviewed the job duties,
responsibilities and authority to determine the
level of information sensitivity in the telework
assignments?

In addition, have Privacy requirements been
identified and  documented for the
arrangement?

Does the teleworker understand that there is
neither expectation of nor Right to Privacy on
the computer used to perform official functions
while they are at their telework location during
duty hours?

Do they wunderstand that their personal
computer can be subject to seizure for
inappropriate activities such as Pornography or
Copyright Violations that are done during work
hours and while connected to company’s
network?

Has the employee been trained to recognize
and handle security sensitive information in a
telework environment?

Will the teleworker access e-mail?

If so, will be every e-mail access encrypted?
Does the company have Software Management
and Software Use policies?

Does the company have a Software Acquisition
policy?

Does the company have a Software Manager?
Does the employee understand that access to
company network can be blocked if there is
any indication of intentional or unintentional
security breaches that affect the overall security
posture of the department?
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Tab. 2 Telework Security/IT Checklist Roles and Functions

GROUP DESCRIPTION

ROLE and FUNCTIONS

Executives Senior Managers, CIOs

Provide support and Buy-In
Remove Telework Barriers
Approve IT Funding

Managers.

Program/Functional Managers | Business Owners/Program

Plan Telework/IT Budget
Complete Checklist with supervisor

Programs Managers

Security Managers Information System Security Assist AIS personnel in completing

Checklist

Train teleworkers and managers
Update Security Plans

Estimate security costs

Ensure security controls are in
place

Review final checklist for
completeness

Investment Managers Investment Managers
Budget Analysts

Update I-TIPS Overall IT Program
(Security Costs)
Participate in cost development

Information Resource System Owners

Automated Information HELP Desk Technicians
System Mangers

Managers, System Administrators/Developers | Configure system

Provision hardware, software

Develop security controls with
ISSPM

Complete Checklist (each
arrangement)

End User Teleworkers

Adhere to telework security
requirements
Protect information and equipment

Telework Managers Functional Supervisor

Perform Job Suitability Review
Determine Information Sensitivity
Brief on Privacy Restrictions
Complete Checklist

Arrange Security and IT Training

e Has the selection of wireless and other home .
communication technologies been determined
after consideration of security requirements?

e Will the employee require a dedicated .
telephone/modem line? Is a direct Internet
connection required? If so, then a firewall must
be planned for the workstation and the network.

e Have arrangements been made with the

company IT staff to provide ongoing 5.

maintenance, system/security patches/upgrades,
repair and replacement of the company

Did the Teleworker sign an acknowledgement
document indicating that they understand all
requirements and responsibilities?

Does the telework agreement include
a provision for the teleworker to assume
liability for misuse of the personal computer
used to perform official functions?

CONCLUSION

Companies should provide teleworkers with

equipment? guidance on selecting appropriate technologies,
e Does the teleworker understand that company software and tools that are consistent with the
equipment is limited to use for official business company network and with company security
only? policies. Users have a wide variety of approaches to
e Has the teleworker(s) been given Security choose from in establishing an offsite office.
Awareness Training emphasizing the security Sophisticated technologies such as virtual private
requirements  of  their  flexible  work networks can provide a high level of security, but
arrangement? are more expensive and complex to implement than
e Is that training repeated at least annually? other solutions. Many users, particularly if they do

not require interactive access to company databases,
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can be provided with an adequate degree of security
at very low cost and with little additional software,
easing burdens on both the user and system
administrators at the central computing system.

Summary: Two types of security are crucial for securing
telework:  network  security for intra-company
communications and connections used by teleworkers, and
physical security for data on mobile devices. All
companies establishing telework arrangements should
review the security issues in their organization. Answers
to set of questions called Telework Checklist help
company find out if it is possible to start or continue with
secure telework.
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AKTIVITY KRIMINALNYCH SKUPIN NA UZEMI SLOVENSKEJ REPUBLIKY

CRIME GROUPS ACTIVITIES ON THE SLOVAK REPUBLIC TERRITORY

Miroslav LISON, Jozef METENKO

Abstrakt: :Following the analysis on the theoretical and methodological police science bases, as well as the research results,
performed activity in the basic research crime groups on the Slovak territory. The authors give scientific view on possibilities
in research and merits of the development of new organize criminal activities and analyze technical methods for problems
identification on the basis of research and individual features. Moreover he presents possibilities, which, in fact, exist in the
research of concrete criminalistics analyzes methods, and which define current needs of criminalistics and police science

theory as well as criminal practice.

Keywords: Police, police-security studies, crime groups, activity, police science, criminalistics, determinants, merits, core
methods, attributes, structure, police-security activity, police-security research.

1. METODOLOGICKE VYCHOQISKA PRE
CHARAKTERISTIKU AKTIVIT
KRIMINALNYCH SKUPIN

Pri charakterizovani aktivit kriminalnych skupin
je potrebné implikovat systémovy  pristup.
Systémovy pristup zjednodusuje zlozit
aneprehladni realitu tym, Ze zredlneho objektu
vytvara systétm. Slovné oznaCenie ,,system”
zvyrazituje kvalitativnu stranku organizovanosti
jednotlivych prvkov, ktoré ho vytvaraju. Vytvorenie
systtmu  znamend  urenie  jeho  Struktury
definovanim jeho prvkov. V danom pripade ide
o ucelovu interpretaciu objektivnej reality, ktorej
vlastnosti st vysvetlované vnilitornou Struktirou
objektov, ktord je dand usporiadanymi prvkami
a definovanymi vdzbami medzi nimi.

Aktivity  kriminalnych  skupin’  realizuji
konkrétne subjekty, v urCitom case a priestore.
Interakcia tychto subjektov, vztahy a postoje, ktoré
voci sebe aktivne zaujimaju, predovSetkym zavisi
od:

- reSpektovanych  principov — pri  vytvarani
a existovani skupiny (spolcenie, Strukturovanie -
zoskupenie, utajenie),

- poctu subjektov (viacej ako dva),

- sledovanych cielov (zisk, ochrana),

- postupov, ktoré su volené k dosiahnutiu cielov
(legalne a nelegalne cinnosti),

- situacii, za ktorych su realizované postupy
(suhrn okolnosti, podmienok, ktoré Cclenovia
ucelovo vytvaraju),

- objektov

napadnutia  (viktima),

8 Liso#i, M., Meteiiko, J., Stieranka, I.: Projekt vyskumnej tilohy :
Organizovany zlocin v SR : Projekt vyskumnej Glohy. - 1. vyd. Bratislava:
Akadémia PZ, 2002. - 20 s.
° Lisoi, M., Stieranka, J.: Niekolko uvah k pri¢indm a podmienam
organizovanej kriminality. In: Policajna tedria a prax. Ro¢. 12, ¢. 4 (2004),
s.21-33, ISSN 1335-1370.

- Casového a teritoridlneho pésobenia (dlhé casové
obdobie, medzinarodné) a pod.

Z uvedeného konStatovania vyplyva, ze vztahy
a postoje, ktoré voci sebe krimindlne subjekty
aktivne zaujimaju pri dosahovani sledovanych
kriminalnych cielov, konkrétne charakterizuju
samotny systém organizdcie a riadenia krimindlnej
skupiny. Prave systém organizécie a riadenia, ktory
je reSpektovany pri realizacii aktivit kriminalnych
skupin tvori objekt, ktory prislusnici Policajného
zboru odhal’ovanim, v pripade potreby identifikaciou
poznavaju.

Podla nazoru odbornikov  vyplyvajucich
z realizovaného vyskumu, rozne kriminalne skupiny
maji rozdielne $truktary'®. Z kriminalneho hladiska
maju rdozne zameranie, pouzivaju roézny modus
operandi apod. Clenovia kriminalnych skupin
paralelne s legalnou cinnostou realizuju nelegalnu
¢innost. Aj zuvedeného dovodu realizacia aktivit
kriminalnych skupin vyzaduje znaény stupen
kooperacie a organizacie, aby ich subjekty mohli
., uspesne “ poskytovat’ zdkonom nepovolané sluzby
a tovar. Dominantnou vyhodou kriminalnych skupin
je, ze ich existencia je utajend, latentnd, pricom tento
atribuit je ucelovo vytvarany organizatormi,
manazérmi skupiny.

Z vysledkov vyskumu'' je zrejmé, Ze utajenie
existencie krimindlnej skupiny je realizované
navonok, ale v mnohych pripadoch aj vo vnutri
samotnej skupiny. Zo skimanych kriminalnych
spisov vyplyva, Ze niektori pachatelia nemali
vedomost’, ze trestny ¢in spachali
v spolupéachatel’stve, ako clenovia organizovane;j,
resp. zlocineckej skupiny. O tom sa dozvedeli az od
organov cinnych v trestnom konani (v pripravnom
konani, resp. v konani pred sidom).

1" Lison, M., Stieranka, J.: Organizovand kriminalita v Slovenskej
republike. - 1. vyd. - Bratislava: Akadémia PZ, 2004. - 258 s., ISBN 80-
8054-315-1
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Aj zuvedenych charakteristik vyplyva, Zze
aktivity  krimindlnych  skupin  je = mozné
charakterizovat’, ako systém samostatnych, avSak
vzajomne zladenych, logicky na seba nadvizujicich
a doplnujucich sa legalnych a nelegalnych Cinnosti,
ktorymi dosahuju jej jednotlivi ¢lenovia stanoveny
uréeny spoloény ciel’. '?

2. REGISTROV.ANY \{YSKYT KRIMINALNYCH
SKUPIN NA UZEMI SLOVENSKEJ
REPUBLIKY (1997-2005)

Aka je situdcia na tomto useku v Slovenskej
republike? Pri hladani odpovede na tito zdanlivo
jednoduchu otazku autori tohto prispevku vyuzili udaje
zvyskumu realizovaného od roku 2002."° Pre novsie
porovnanie analyzovali dostupné informécie, ktoré
ziskali §tidiom sprav, hlasent, v ktorych boli spracované
informécie o aktivitdich kriminalnych skupin na tzemi
Slovenskej republiky. Osobitne cenné informacie ziskali
analyzou kriminalnych spisov - vybranych trestnych
¢inov, ktoré uspesne realizovali prislusnici PZ na tseku
boja proti organizovane] kriminalite (celkom 113
pripadov trestnych ¢inov)..

Zuvedenych zdrojov informacii je zrejmé, Zze
k zasadnej zmene bezpecnostne] situacie v Slovenskej
republike, najmd zhladiska pdsobenia kriminalnych
skupin aich nasilnych prejavov, zacalo dochadzat’ od
roku 1996. Je mozné predpokladat’, Ze aj z toho dévodu
prislusnici PZ prehl’ad o pocte a rozlozeni kriminalnych
skupin ao ich aktivitich zacali systematicky
a ciel'avedomé ziskavat’ postupne az od roku 1997, kedy
boli zaznamenané prvé uspechy spojené s rozlozenim
niektorych kriminalnych skupin na tzemi Slovenskej
republiky. Tato realitu vplnom rozsahu autori
predkladaného prispevku akceptovali pri skimani tychto
trendov vyvoja aktivit kriminalnych skupin.

Z policajnych informacii je zrejmé, Ze na Gzemi
Slovenskej republiky v uvedenom obdobi podsobili
krimindlne skupiny vrdéznom c¢asovom rozpiti.
Dominantné postavenie mali skupiny zlozené
zob&anov Slovenskej republiky. Cast znich
zakryvala svoju Cinnost’ prostrednictvom aktivit v
sukromno-bezpecnostnych sluzbach, ale aj inych
foriem podnikania.

V Slovenskej republike vSak posobili i skupiny
zlozené z  cudzich  S$taitnych  prislusnikov

2 Lison, M., Stieranka, J., Organizovana kriminalita
v Slovenskej republike. - 1. vyd. - Bratislava: Akadémia
PZ, 2004. - 258 s. , ISBN 80-8054-315-1

13 Lison, M., Metefiko, J., Stieranka, J., Projekt vyskumnej
ulohy: Organizovany zlocin v SR : Projekt vyskumnej
ulohy. - 1. vyd. Bratislava: Akadémia PZ, 2002. - 20 s.
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(Ukrajinci, ob¢ania byvalej Juhoslavie, Ciiania,
Vietnamci). Okrem uvedeného je mozné uviest, Ze
kriminalnu scénu ovplyviiovali aj kriminalne
skupiny posobiace zo zahrani¢ia (napr. obcania
Turecka abyvalej Juhoslavie organizovali obchod
sdrogami a  prevadzacstvo). Z teritorialneho
hladiska bolo mozné sledovat  pdsobenie
kriminalnych skupin v kazdom kraji Slovenskej
republiky.

Specifické postavenie v skupinach organizovanej
kriminality mala ¢inska a vietnamské komunita. Ziskané
operativne poznatky nasvedcovali tomu, Ze sa na naSom
\izemi formuju dve skupiny obéanov Ciny (z toho jedna
v Bratislave) ajedna skupina obfanov Vietnamu. Boli
ziskané poznatky o podozreni zpachania trestnej
¢innosti vydierania formou racketeeringu a inej nasilnej
trestnej ¢innosti v ramci tychto etnik.

Vboji o presadzovanie zaujmov a sfér vplyvu
prebiehali medzi krimindlnymi skupinami nelutostné
boje majice Casto likvidacny charakter. Takto bola
najviac postihnutd skupina v Dunajskej Strede, z ktorej
boli zavrazdeni desiati clenovia, dalej skupina z Kosic,
z ktorej boli zavrazdeni Styria clenovia a na jedného bol
spdchany pokus vrazdy.

Z registrovanych operativnych policajnych
informacii vrokoch 1996-1998 doslo k znacnej
kumulacii krimindlnych Zzivlov pod jednotné riadenie
kriminalnych skupin a vytvorili sa vel'mi nebezpecné
zoskupenia snevidanou  vntornou  organizaciou
a nekompromisnym postupom pri zabezpecovani
svojich zaujmov. Podla odhadov policie cinnostou
kriminalnych skupin, predovsetkym v ekonomike, boli
sposobované mnohomilionové skody.

NajintenzivnejSie prejavy registrovanych aktivit
boli v Bratislavskom, Banskobystrickom
a Kosickom kraji..

Aktivity kriminalnych skupin v uvedenom obdobi
zasahovali  do  vSetkych  druhov  kriminality.
S organizovanou kriminalitou boli spajané vrazdy,
lapeze, vydierania, kradeze motorovych vozidiel,
drogova  kriminalita, kriminalita v  ekonomike,
prevadzacstvo, atd’.

3. REGISTROVANE AKTIVITY
KRIMINALNYCH SKUPIN NA
JEDNOTLIVYCH USEKOV
KRIMINALITY (1997-2005)

Aktivity _krimindlnych skupin na_useku ndsilnej

kriminality

Nasilie proti zivotu azdraviu je pomerne
frekventovane vyuzivané krimindlnymi skupinami
pri dosahovani zisku a zabezpeCovani ochrany jej
¢lenov.
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Tab. 1 Registrovany pocet kriminalnych skupin n uzemi SR v rokoch 1997 - 2005

Registrovany pocet krim. skupin na tizemi SR v rokoch 1997-2003

Pocet zlo¢ineckych skupin Pocet organizovanych skupin
Rok Registrované | RozloZené Registrované | RozloZené
1997 | Viac ako 50 kriminalnych skupin
1998 | viac ako 50 kriminalnych skupin 11
1999 | 52 kriminalnych skupin 13
2000 19 3 20 6
2001 11 5 16 8
2002 11 4 15 7
2003 11 2 11 3
2004 11 5 11 6
2005 10 3 11 3

Zdroj: spracované medzivysledky z vyskumu, publikované ¢iastoéne v : Lison, M., Stieranka, J.: Organizovand kriminalita v Slovenskej
republike. - 1. vyd. - Bratislava: Akadémia PZ, 2004. - 258 s., ISBN 80-8054-315-1
Terminom ,,rozlozené* autori charakterizuju aj skupiny, ktoré prestali vyvijat’ aktivnu ¢innost. V rokoch 1997 - 1999 neboli prislusnikmi PZ

kriminalne skupiny diferencované naorganizované/ zlo¢inecké.

Prislusnici PZ prvé spravy o vydierani, na
ktorom sa podielaju kriminalne skupiny, registruji
uz na zaciatku 90 - tych rokov. PachateI'mi uvedene;j
trestnej Cinnosti boli predovSetkym ruskojazycené
kriminélne skupiny a skupiny, ktorych c¢lenovia
pochadzali zbyvalej Juhoslédvie. Pomerne rychle
tieto skupiny boli nahradené skupinami z domaceho
podsvetia (zda sa, Ze vo vécsine pripadov dohodou).
V sGcasnej dobe tato trestnd Cinnost je Castym
prostriedkom kriminalnych skupin pri dosahovani
protizakonnych ziskov. V sucasnej dobe pocet
zistenych a ohlasenych pripadov tejto trestnej
¢innosti  vSak pravdepodobne nekoreSponduje so
skutocnostou. Je nutné podotknut, ze platenie
poplatkov za ochranu sa Casto zamiefia a prelina s
vymahanim dlZnej ¢iastky, pricom pachatel’ formou
nasilia  pdsobi na  poskodeného sumyslom
zastraSit ho. Kedze poskodeni a svedkovia maji
strach o seba, svoj majetok, rodinu, tato trestnu
¢innost’ neoznamuji a odmietajii spolupracovat’ s
policiou. Pripady, v ktorych bol poskodeny ochotny
spolupracovat’ s policiou boli uspe$né vyrieSené.

Vrazdy na objednavku si zamerané jednak na
dlznikov a veritelov, na zneuzité , biele kone*,
ktorych sluzby uz nie je mozné dalej vyuzivat,
pri¢om existuji obavy z prezradenia. Okrem toho sa
taktiez jedna o vybavovanie si UCtov vo vnutri
skupiny alebo boj o sféry vplyvu.

Najvacsim problémom pri zistovani pachatelov
tychto trestnych cinov vrazd sa javi nedostatok
informacii k poskodenym, k spésobu zivota,
podnikatel'skym  aktivitam a vzajomnému
prepojeniu. (K tejto problematike bol zorganizovany
pod gesciou SEPA v Bratislave roku 2006 odborny
medzinarodny seminar — vid’® sprava publikovana
koordinaénym centrom SEPA vo  Viedni)'.

' Auftragsmord, MEPA — Internationales Fachseminar, 02.- 05.
Mai.2006, Bratislava / Slovakei. Zentrales Koordinationsburo der
MEPA, Bundesministerium fiir Inneres, Wien 2006.

Aktivity __krimindalnych useku

mravnostnej kriminality

skupin na

Organizovana prostiticia (kupliarstvo) je
vykonavana predovSetkym v roznych erotickych
podnikoch, hoteloch a  inych ubytovacich
zariadeniach. Na organizovanej prostitiucii sa
podielajii  kriminalne skupiny zloZzené z ¢lenov
pochadzajucich z  kosovsko-albanskej oblasti,
z Ukrajiny a Slovenska. Na organizovani uvedene;j
¢innosti sa mnohokrat podiel'aju majitelia zabavnych
podnikov, restauracii a taxikari.

Obchodovanie s DPud'mi bolo a je
uskutoc¢iiované v prepojeni na skupiny v zahranici.
PredovSetkym mladé dievcata a zeny su pod
zédmienkou sprostredkovania zamestnania vyldkané
do zahraniia, kde st natené pod hrozbou nasilia
k vykonavat’ prostiticie. Paradoxom je, Ze
predovsetkym vzhladom na zId finanénl situciu
v niektorych rodinach a moZznosti dosiahnut’
okamzity zisk, vyznamny podiel na organizovanych
aktivitach maju rodicia, alebo ini pribuzni obeti tejto
trestnej Cinnosti (nie st to len romovia).

Aktivity krimindlnych skupin na siseku majetkovej
kriminality

V pripade kraddezi ~motorovych vozidiel,
suciastok a veci z nich je potrebné uviest’, Ze sa aj
nad’alej jedna o organizovanu latentni trestnu
ginnost s  medzindrodnou ucastou.  Skody
sposobené kradezami motorovych vozidiel znacne
prevySuji  Skody sposobené inou majetkovou
trestnou Cinnostou. Trestnl Cinnost na useku
kradezi motorovych vozidiel registruju prislusnici
Policajného zboru na celom uzemi Slovenskej
republiky. Prvenstvo patri Bratislavskému kraju, ¢o
vyplyva zo samotnej geografickej polohy kraja.

So zna¢ne velkym odstupom nasleduje Zilinsky
kraj, Trnavsky kraj, Banskobystricky kraj,
Nitriansky kraj, Kosicky kraj, Trenciansky kraj
a Presovsky kraj.

53



Expert papers

Science & Military 1/2007

V sGicasnom obdobi je zaznamenany zvySeny
vyskyt trestnej Cinnosti aj na useku kradezi
vlamanim do objektov, v ktorych sa nachadzaji
predmety kultirneho dedic¢stva. Hoci sa doteraz
nepodarilo v ramci Slovenskej republiky preukazat’
jednoznacne organizovanost’ tejto trestnej Cinnosti,
je zrejmé, ze bez spoluprace viacerych o0sob
(péchatel’, priekupnik a odberatel’) by bolo pachanie
tejto trestnej cCinnosti pre pachatela neefektivne
vzhl'adom k problémom pri odpredaji predmetu
zaujmu tohto druhu. V tomto poznani nas utvrdzuji
aj medzinarodné poznatky ako i zaujem pachatelov
o urCité predmety a sposob pachania kradezi
vlamanim do tychto objektov.

Od polovice 90-tych rokov si na uzemi
Slovenskej republiky zaznamenané nové, velmi
negativne a spoloCensky zavazné konania —
vykradanie archeologickych lokalit, hradov a inych
kultirnych pamiatok, ktoré su motivované snahou
niektorych jednotlivcov prispdsobit’ sa moédnemu
trendu vo svete svojimi zberatel'skymi zaujmami.

Uzeru péachaju ¢lenovia kriminalnych skupin tym
sposobom, ze po vytypovani podnikatel’a, ktory bol
v docasnej finan¢nej krize, mu ponuknu ,,vyhodnu“
pozicku. Nasledne vSak Umyselne vytvoria
podmienky znemoziujuce dlznikovi podnikat, ¢im
dojde k neplneniu jeho zavizkov arastu urokov
z poskytnutej  pozicky. Potom  dochadza
k nezakonnému vymahaniu pohladavky od dlznika
s cielom previest’ jeho majetok za zlomok skutocnej
hodnoty na uréeného clena krimindlnej skupiny.
Osobitnu kvantitativau a kvalitativau uroven tzery
registruji  prislusnici PZ uromskeho etnika.
Specifi¢nost’ tychto kriminalnych aktivit vyplyva
7 postavenia obeti a pachatel'ov najmi v predmetne;j
etnickej skupine.

Aktivity krimindlnych skupin na  vseku
kriminality pichanej v ekonomike

Taziskovymi oblastami kriminality v ekonomike
su daiové podvody a  oblast nezakonnych
finanénych operacii.” Nie je viak mozné opomenut
porusovanie autorskych prav’.

? Stieranka, J., Zachar, A., Zaistovanie a konfiskdcia majetku

pochadzajuceho z trestnej cinnosti:  Zbornik prispevkov
z medzinarodného seminara konaného dna 9. novembra 2006 na
Akadémii Policajného zboru v Bratislave. / Edit. Jozef Stieranka,
Zost. Andrej Zachar. - 1. vyd. - Bratislava: Akadémia PZ — K.
kriminalnej policie, 2006. - 99 s.

* Meteiiko, J. akol.: Kriminalistické metédy a moznosti kontroly
sofistikovanej  kriminality. 1. vyd. Katedra kriminalistiky
a forenznych disciplin, Akadémia PZ v Bratislave. Bratislava
2004. ISBN: 80-8054-336-4, EAN: 9788080543365. s. 180
anasl..
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V oblasti bankovych podvodov a nezakonnych
finan¢nych operacii su zadokumentované pripady
aktivit podnikatel'skych subjektov, ktoré sa pokusili
o ziskanie znacného mnozstva financnych
prostriedkov formou bankovych uverov, priCom sa
dopustaju roznej trestnej Cinnosti, najmi podvodov
v spolupachatel’stve.

Pri uzatvarani uverovych zmluv, ako aj pocas
celého obdobia trvania tverového vztahu medzi
bankou a klientom sa v praxi uplatiiuji rozne nekalé
az podvodné praktiky.

Sposoby  podvodnych  aktivit  shvisiacich
s obchodovanim so zmenkami st rdzne.
NajcéastejSie sa  vyskytuji jednoduché pokusy
o obchodovanie s faloSnymi zmenkami, alebo
zmeniek, ktoré mali pochybné krytie. Zacinali sa
vsak objavovat aj komplikovanejsie
a profesionalnejsie formy.

Postup podvodnikov je zalozeny na ziskani plne;j
dovery banky sdobrym menom na zaklade
osobnych kontaktov, zaujmov o Kkapitadlova
spolutcast’ v banke, zaistenie vyhodnych obchodov
pre banku apod. Po ziskani vzijomnej dovery
dochadza medzi klientom abankou k vytvaraniu
vhodnych podmienok potrebnych na uskutocnenie
finanéného podvodu. S bankou sa dohodnu zmluvy
o ukladani ,,cennych papierov®, ktoré si vystavené
na vysoké finan¢né hodnoty do depozitu banky za
uhradu. V skutocnosti st vSak bezcenné. Po ich
ulozeni do depozitu pachatel poziada banku o
vystavenie potvrdenia o uloZeni cennych papierov,
¢o banka v dobrej viere potvrdi. Tymto spdsobom
pachatelia ziskavaju za bezcenné papiere ulozené
v banke v depozite vel'mi cenné potvrdenie banky.

V hodnotenom obdobi bolo dokumentovanych
viacero pripadov poskodzujicich zaujmy Statu, resp.
Statne podniky. ISlo o uzatvaranie zjavne nevyhodnych
zmlav pre $tat, tunelovanie S$tatnych podnikov
aakciovych spolo¢nosti s majoritnou ucastou Statu,
lukrativne S$tatne objednavky ziskané neregularnym
sposobom, ale i podvody v dafovej a financnej sfére.

Aktivity krimindlnych skupin na useku korupcie

Po roku 1990 su registrované pripady
korupéného  konania  predovSetkymv suvislosti
s transformaciou  ekonomiky  §tatu.  Vznikaju
$pecifické formy korupéného konania. Od polovice
90-tych rokov sa jednotlivé Specifické formy
korupéného konania presuvaji do réznych oblasti,
v ktorych §tat plni urcita regulac¢nu funkciu. Vykon
tejto funkcie je spojeny s administrativnym
rozhodovanim organov Statnej spravy ateda
i Statnych tradnikov, ktorych je tak mozno vyuzit
(zapojit) pri pachani korupcie. Jednalo sa uz
o klasické formy korupcie v oblasti ziskavania
Statnych  dotacii, uverov, zakaziek, pokusy
o ziskavania informacii 0 cennych
papieroch v oblasti kapitalového trhu a konecne
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pripady korupcie Statnych uradnikov v priamej
stvislosti s pachanim organizovanej kriminality.
Ako priklad je mozné uviest’ korupciu colnikov pri
pasovani roznych komodit, ako aj prislusnikov PZ
pri legalizacii dokladov v pripadoch ukradnutych
motorovych  vozidiel a pri neopravnenom
vystavovani uradnych dokladov.

Aktivity kriminalnych skupin na dseku drogovej
kriminality

Drogova scéna v Slovenskej republike sa
neustale vyvija. Napriek tomu, Zze znacna Cast
trestnej ¢innosti suvisiacej s drogami je registrovana
v Bratislave (cca 2/3), narast po¢tu osdb drogovo
zavislych bol registrovany vo vSetkych krajoch.

Bezpecnostna situacia v oblasti trestnej ¢innosti
spojenej s drogami Uzko suvisi s kvalitativnymi
zmenami drogovej scény. NajvyraznejSie sa to
prejavuje v Struktire drogovej kriminality zastupene;j
nedovolenym obchodovanim s drogami,
nedovolenym tranzitom drog cez tizemie naSho Statu
adrzbou drog, ale aj organizovanim nezakonnej
prepravy drog aj mimo ,, Balkdanskej ceste’ mimo
uzemia SR, pri¢om boli slovenski ob¢ania vyuzivani
ako kuriéri.

Aktivity krimindlnych skupin na  iseku
nelegilnej migracie

Na nelegdlnom migracnom pohybe cez naSe
uzemie sa vyrazne podielaju  prevadzacské
krimindlne skupiny. Tie za Ttplatu prevadzaju
skupiny obcCanov ,tretich S$tatov* cez Statne hranice
viacerych statov, z vychodiskovych krajin nelegalne;j
migracie az do krajin cielovych.

Znacna Cast’ protipravnych prekroceni Statnej hranice
mimo  hraniénych  priechodov  je  uskutocnena
organizovanym prevadzacstvom. Prevadzaci cez nase
Uzemie prepravuyji  vacSie skupiny nelegalnych
migrantov, Casto v poctoch az 30 — 40 osob. Ich podiel
na celkovom pocte 0séb predvedenych za protipravne
prekrocenie  Statnej hranice dosahoval az  80%.
Hlavniorganizatori prevadzacskej ¢innosti sa zdrzuji na
nafom Uzemi, Gzemi Madarskej aCeskej republiky
anavzajom koordinuji Cinnosti prevadzacskych skupin
podsobiacich na jednotlivych statnych hraniciach.

Prevadzané osoby su osobitnou kategoriou obeti
trestnej Cinnosti. Peniaze, ktoré platia organizatorom,
predstavuju ich cely majetok. Po ich zadrzani zostavaja
na nasom uzemi bez finanénych prostriedkov.

Formy a metody prevadzadstva sa neustale
zdokonal'ujii. Zo strany pachatel'ov uvedenej trestnej
¢innosti su Casto pouzivané klamné akcie (policia
zadrzala len tzv. ,,volavky*). Clenovia kriminalnych
skupin zriad'ujG pre migrantov tzv. , zberné
strediska“ (v opustenych rekrea¢nych zariadeniach,
rodinnych domoch alebo v hoteloch, ktoré sa
nachadzaji nedaleko Statnej hranice), v ktorych su

umiestneni migranti aj niekol’ko dni. Nasledne su
vytvarané nové zmieSané  skupiny,  ktoré
pokracujuv presunoch cez naSe uUzemie alebo
v prechode Statnej hranice. Pri zadrzani tychto
skupin sa vypovede migrantov znacne odli$né,
kazdy uvadzal iny spdsob prechodu $tatnej hranice
do Slovenskej republiky, ¢im je stazené
dokumentovanie trestného ¢inu prevadzacstva.

Sofistikécia aktivit kriminalnych skupin *

Formy ametédy kriminality organizovanych
skupin, ¢i uz vo vztahu k modu operandi, alebo
pouzivanym prostriedkom sa tiez vyrazne menia.

V analyzovanom  obdobi je to  vyvolané
predovsetkym narastom potreby ,,Vyssej
kvalifikacie organizovanych foriem trestnej

¢innosti. Obdobie pred rokom 1997 a pociatky
hodnoteného obdobia st typické nastupom
a expanziou z hl'adiska rozsahu a obvyklych foriem
organizovanej kriminality. Naproti tomu, druh4 cast
obdobia, vyrazne uz okolo prelomu tisicrocia, je
typickd zmenou kvalifikovanosti organizovania,
v §tadiu pripravy i realizacie trestnej ¢innosti.

Doévod je pomerne jednoduchy — na
konci  90-tych rokov doslo k prvym vyraznym
uspechom pri odhalovani organizovanych foriem
trestnej Cinnosti. Preto  dochadza k  zaujmu
o formy a metody olicajnych Cinnosti, rozvoj
metdd zakryvania zlo¢inu a likvidovania moznosti
odhalenia aj velmi odbornymi  spOsobmi.
Kvalifikované — az vedecky podlozené, vopred
testované a precizne realizované formy trestnej
¢innosti su stle typickejSie pre organizovany zlocin
na Slovensku. Meni sa kvalita vyuzivanych
technickych prostriedkov — druhy komunikaéného
spojenia, prostriedky prekonavania zabezpeCovacich
zariadeni, prostriedky likvidacie protivnikov alebo
obeti, vratane ich zostatkov, prostriedky na
zabezpecenie krytia a falSovania identity, atd’. Deje
sa to jednak vyuzivanim anajimanim o0s6b
z prostredia mimo kriminalnu sféru — CastejSie
a jednak zvladanim novych nastrojov a postupov
vlastnymi silami — relativne menej ¢asto.

Na druhej strane dochddza k  prieniku
kvalifikovanych a vysoko vzdelanych o0s6b do
kriminalneho prostredia — ako spOsobu Zivota
a sposobu ziskania financii na profesionalnej Grovni.
Tieto osoby sa stavaju organizatormi alebo
poradcami veducich o0s6b v  podsveti. Pri
niektorych sofistikovanych formach kriminality sa
vytvaraju Specifické organizované skupiny, ktoré su
uzavreté pre iné formy a druhy kriminality, teda ide

* Metetiko, J. akol.: Kriminalistické metédy a moZnosti
kontroly  sofistikovanej kriminality. 1. vyd. Katedra
kriminalistiky a forenznych disciplin, Akadémia PZ
v Bratislave. Bratislava 2004. ISBN: 80-8054-336-4,
EAN: 9788080543365. s. 356.
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o $pecializované skupiny na jeden alebo skupinu
trestnych ¢inov a prienik inych os6b do tychto
skupin je vel'mi obmedzeny.

Moézeme konstatovat, Ze takyto vyvoj bol
prognézovany v  polovici  90-tych  rokov
v niektorych Studiach venovanych prave otazke
sofistikacie organizovanej kriminality na Slovensku.

Nizkorelevantné organizované aktivity

V' hodnotenom obdobi mozné nebezpecenstvo
predstavuji  zaujmy  extrémistickych, ale aj
organizovanych a zlo¢ineckych skupin, ktoré sleduja
presadenie vlastnych zaujmov a tieto utoky moézu
nasledne prerast’ do teroristickych utokov.

Slovenska  republika sa  doposial  len
v minimalnej miere stretd s medzinarodnym
terorizmom. Z vyhodnoteni operativnej situacie na
tomto useku mozno prejudikovat, Zze Struktira
a dynamika vyvoja trestnej ¢innosti, ktora spada do
vecnej posobnosti odboru boja proti terorizmu, sa
v sledovanom obdobi prenikavo nezmenila.

V zavere tejto Casti prispevku autori povazuju za
potrebné zdoraznit, Ze vdanom pripade ide
o hodnotenie aktivit krimindlnych skupin, ktoré st
zjavné, registrované prislusnikmi PZ Slovenske;j
republiky.

Podl'a predpokladov odbornikov policajnej tedrie
a praxe Specifikom aktivit kriminalnych skupin je
ich vysoka miera latencie.

4. PRICINY, PODMIENKY VZNIKU
A EXISTENCIE LATENCIE AKTIVIT
KRIMINALNYCH SKUPIN

V procese vyskumu pri rieSeni ulohy, ktora
vyplyva zcielov tohto prispevku, boli zistované
nazory odbornikov z policajnej praxe na priciny
apodmienky, ktoré najvyraznejSim spdsobom
ovplyviiuju latentnost’ aktivit kriminalnych skupin.
Cielom skumania tejto ulohy bola konfrontacia
nazorov, sekundiarne porovnanie  vysledkov
vyskumu’ , ktoré boli ziskané pri skamani pri¢in
a podmienok, ktoré ovplyviiuji odhalovanie
a dokazovanie trestnych ¢inov clenmi krimindlne;j
skupiny.

Z vysledkov vyskumu je zrejmé, ze odhalovanie
aktivit kriminalnych skupin prebieha za konfliktnej
situacie, ktora stazuje zistenie samotnej existencie
udalosti, trestného &inu.® KonfliktnG —situdciu
predovsetkym ovplyviuju:

5 Lison, M., Meteriko, J., Stieranka, J.: Projekt vyskumnej
ulohy: Organizovany zlo¢in v SR: Projekt vyskumnej
ulohy. - 1. vyd. Bratislava: Akadémia PZ, 2002. - 20 s.

® Lisofi, M., Stieranka, J.: Organizovana kriminalita v
Slovenskej republike. - 1. vyd. - Bratislava: Akadémia
PZ,2004. - 258 s. , ISBN 80-8054-315-1
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rozpor medzi rozsahom, kvalitou aktivit, ktoré
realizuju clenovia krimindlnych skupin
v procese pdachania trestného Cinu
Jednotlivych Stadiach,
aktivity, ktoré mézu realizovat'  pracovnici
zabezpecujuci ulohy na useku odhalovania,
resp. identifikacie aktivit krimindlnych skupin,
pravne vztahy, ktoré vznikaju medzi clenmi
kriminalnych skupin a prislusnikmi PZ, ktori sa
podielajii na odhalovani (identifikovani), ktoré
vymedzuju prdava a povinnosti oboch stran pri
realizacii trestnej cinnosti.

v jeho

Pri  skumani tychto vzt'ahov boli zistené

(riadeny rozhovor) nasledovné udaje:

prislusnici PZ mézu plnit ulohy na useku
odhalovania (identifikacie) len v sulade a
vrozsahu, ktore su stanovené (limitované)
v zakone, uvedené limity su zname pdachatelom
trestnych c¢inov (€o potvrdili vSetci respondenti
(100%),

clenovia krimindlnych skupin pri  realizacii
vytycenych cielov Ziadne zdkony ani limity
neuznavaju, ich aktivity su mnohokrat tajné
nielen pred verejnostou, ale aj pre prislusnikov
PZ (s ¢im sthlasilo aj 100% respondentov),
pachatelia sa dopustaju trestnych cinov v case
a priestore, v  ktorom sa nenachadzaju
pracovnici zabezpecujuci odhalovanie krimina-
lity, (tato  skutonost oznacilo 87,5%
respondentov),

pri rieSeni uloh, ktoré su spojené s odhalovanim
(identifikaciou) aktivit  krimindlnych skupin
participuju  (priamo, resp. sprostredkovane)
pachatelia  trestného  cCinu;,  informdcie
o aktivitach prislusnikov policie vyvolavaju
reakciu zo strany kriminalnej skupiny, ktorej
cielom je utajit odraz aktivit, ktoré vykonali
v procese pachania trestného cinu, resp.
paralyzovat aktivity prislusnikov policie (k tejto

skutoc¢nosti sa kladne vyjadrilo aj 70%
respondentov),
¢lenovia  krimindlnych skupin - pdchatelia

trestnych cinov v procese pripravy a pdchani
trestnych cinov vyuzivaju stdle castejSie a
v SirSom rozsahu vedecké poznatky a moderné
technické  prostriedky, nezriedka  natolko
kvalitativne nové, ze im umoznuju pachat
a ucinne zastierat trestnu cinnost, ktora bola
doposial’ malo frekventovana alebo sa doposial’
vobec  nevyskytovala, napr. markantnym
prikladom je kriminalita pachand vyuzitim
modernej  vypoctovej techniky (pocitacova
kriminalita), o ktorej odbornici predpokladaju,
Ze jej skutocny rozsah znacne prevySuje pocet
odhalenych a stihanych skutkov (¢o potvrdilo aj
67,5% opytanych respondentov),



Science & Military 1/2007

Expert papers

- rast profesiondlnej urovne pdachatelov je zrejmy
(s tym suhlasi aj 62,5 respondentov),

- profesiondlna uroven clenov  krimindlnych
skupin sa premieta aj v samotnej racionalizacii
organizacie a riadenia v procese pdachania
a zakryvania trestnej cinnosti, (tato skuto¢nost’
potvrdilo aj 62,5% respondentov,.

- vzhladom k miestu, casu, kde, resp. kedy
dochadza k trestnej cinnosti a k jej subjektom u
tejto trestnej cinnosti neexistujii svedkovia;
uvedenu situdaciu ¢lenovia krimindlnych skupin

- mnohokrat ovplyviiuju tym, Ze napr. do trestnej
cinnosti  velmi  cielavedome a systematicky
zapdjaju  dalSie subjekty — potencidlnych
svedkov, ktorych predovsetkym  korupciou
dostavaju do wrcitej zavislosti - napr.
vydieranim, zastrasovanim, podplacanim apod.,
(s¢im suhlasilo aj 57,5%  opytanych
respondentov),

- do krimindlnych aktivit zapdjaju clenovia
kriminalnych skupin aj iné subjekty — firmy,
organizdcie (aj v zahranici), c¢im vyrazne
stazuju odhalenie a ndsledne dokumentovanie
trestnej  cCinnosti (o potvrdilo aj 55%

respondentov),
- wyuzivaju korupciu ako prostriedok
k presadeniu svojich zamerov, napr.

k zabraneniu realizovania objektivnej kontroly,
resp. samotného procesu odhalovania trestnej
cinnosti a to a zo strany prislusnikov
Policajného zboru apod., (tento nazor si
osvojilo aj 95% respondentov) a pod.

Z dokumentovanych vysledkov je tiez zrejmé, ze
dobu latencie aktivit kriminalnych skupin do zna¢nej
miery ovplyviuju aj aktivity prislusnikov PZ, ktora
zavisi od vcasného odhalovania a identifikacie
existencie tychto aktivit, ich povahy, vyspelosti
pachatelov aich schopnosti zahladzovat trestnii
¢innost a pod.

5. ZAVERECNA DISKUSIA

Primerand odpoved’ na socialne, politické
a eckonomické  problémy, ktoré  predstavuje
organizovana  kriminalita, vyzaduje dokonalé
pochopenie jej korenov, povahy a pravdepodobnosti
uspechu zvlastnych typov protiopatreni. Bez
pochopenia vztahov medzi tymito jednotlivymi
faktormi nie je mozné situdciu efektivne rieSit.
Z uvedeného dovodu je potrebné analyzovat’ ¢innost’
kriminalnych skupin, definovat, resp. posudit’
hrozby, ktoré so sebou prinasa realizacia ich aktivit
ana zaklade toho navrhnit a prijat’ opatrenia,
ktorymi sa zmensi ich operacny priestor (prerusia sa
ich aktivity). To je aj hlavny ciel amotiv pre
spracovanie tejto Studie.

Ciastkové  vysledky vyskumu, ktoré su
sumarizované v predlozenom prispevku potvrdzuju,
ze konstatovanie o  potrebe  komplexného
dlhodobého  strategického rieSenia problémov
suvisiacich s organizovanou kriminalitou (aj napriek
dosiahnutym pozitivnym  vysledkom) nie je
v pozadovanom rozsahu v podmienkach Slovenske;j
republiky realizované. Na zaklade faktorov
analyzovanych v tejto S$tidii je mozné vyrazne
zhodnotit’ opatrenia realizované doteraz na teritoriu
Slovenskej  republiky v oblasti  kontroly
organizovanej kriminality. V  zavere chceme
konstatovat, ze dodnes popularizované
a v ucebniciach vo vSeobecnej rovine pertraktované
nazory na organizovanui kriminalitu a jej aktivity
preberané najmé z Ceskej literatlry, nie si dnes pre
situaciu a stav v Slovenskej republike davno
aktualne.

Summary: The authors tried to make a short analysis of
the core factors having an influence on the origin and
activities of criminal groups in the Slovak Republic. The
study presents the results of several-years research. The
authors conclude it is inevitable to analyze the activities of
criminal groups, to define and examine threats arising
from realization of their activities. Upon that, it is
necessary to propose and adopt measures, which would
minimize their operating space, or even break their
activities off.

Partial research results summarized in the study prove
the fact that in the Slovak Republic the mention need is
not, despite obtained positive results, realized in the
required extent.
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ANALYZA PROCESU STRATEGICKEHO MANAZMENTU

STRATEGIC MANAGEMENT PROCESS ANALYSIS

Jan PILLAR

Abstract: Strategic management process is very oft presented not only word-oriented but by visual demonstration with
picture. Unfortunately, it is normal that pictures of various authors not correspond with their word descriptions. For this
reason reader or student can understand this process wrong. On the basis of analysis this article shown new proposal of

strategic management process presented with graphic.

Keywords: strategic management process, analysis, new design, relations of phases.

1. UVOD

Strategicky manazment je proces, ktory je
zamerany na prijimanie takych rozhodnuti, ktoré by
zabezpecili pre dany subjekt (organizacie, podniku)
dosahovanie dlhodobych a pozadovanych vykonov.
Pritom nie je rozhodujuce, ¢i ide o podnikatel'sky
alebo neziskovy subjekt. Za prijimanie strategickych
rozhodnuti a riadenie celého procesu strategického
manazmentu zodpoveda top manazment prislusné¢ho
subjektu. Tato jeho Cinnost’ je procesom, ktory sa
vyznacuje jednotlivymi postupnymi fazami.

Procesom  strategického  manazmentu sa
zaoberaju mnohi praktici aj teoretici a je ho mozné
najst’ zvycajne aj nazorne graficky zobrazeny snad’
v kazdej ucebnici strategického manazmentu.
Problémom vsak je, Ze autori tento proces zobrazuji
a vysvetluju Castokrat rozdielne.

2. OBSAH PROCESU STRATEGICKEHO
MANAZMENTU

Strategicky manazment predstavuje c¢innosti,
ktorymi sa je nutné v procese jeho uplathovania
zaoberat. Ide o nasledovné aktivity:

1) Skumanie prostredia

2) Formulacia stratégie

3) Implementacia stratégie

4) Hodnotenie a kontrolovanie.

V nazvoch jednotlivych aktivit st medzi autormi
odliSnosti, preto podstatnejSie je chéapanie ich
obsahu, nadvaznosti aj podmienenosti. Nasledujuce
podkapitoly stru¢ne popisuju ich zameranie.

2.1 Skimanie prostredia

Sktimanie prostredia je ddlezitou fazou v procese
strategického manazmentu, pretoze svojou kvalitou
podmienuje aj kvalitu a vysledky celého procesu.
Predstavuje analyzu externého a interného pros-

tredia, v ktorom subjekt pdsobi, ¢i zamysla
poOsobit. Analyza externého prostredia sa snaZzi
odhalit a pomenovat mozné prilezitosti i hrozby
makro i odvetvového prostredia.

Sktimanie interné¢ho prostredia subjektu ma za
ciel’ poukazat’ na jeho silné i slabé stranky.

V tejto faze procesu strategického manazmentu
je nutné vSetky analyzy vykonavat v tzkej
nadvdznosti na mozni alebo uz existujicu
konkurenciu.

2.2 Formulicia stratégie

Ulohou tejto fazy je zistit' akymi cestami by sa
mohol subjekt vyvijat, teda definovat’ stratégie,
ktoré by mohli pripadat do uvahy a vybrat' ta
najvhodne;jsiu.

Obsahom definovania novej stratégie subjektu je
stanovenie jej vizie, poslania a strategickych cielov.

Existuje viacero pristupov a postupov vhodnych
na tvorbu stratégie, avsak kazdy pristup vychadza zo
zaverov skiimania prostredia. Nie je mozné kvalitne
a zodpovedne vytycit’ stratégiu, ktora by mala vel'ka
$ancu na uspech, bez vierohodnych, kvalitnych a ¢o
najobjektivnejsich podkladov z predchadzajicej
fazy.

2.3 Implemetacia stratégie

V minulosti sa najmi na tato fazu strategického
manazmentu Casto zabudalo alebo sa jej neprikladal
taky vyznam, aky by si zasluzila. Nestaci iba mat’
realnu, naroénu a pritazliva stratégiu subjektu, je
potrebné, ba az bezpodmieneéne nutné, minimalne
rovnaki pozornost venovat' aj jej implementacii,
teda realizacii v praxi.

Obsahom fazy implementécie stratégie do praxe
je tvorba planov, programov, rozpoctov a procedur
sluziacich na podrobné rozpracovanie cinnosti
suvisiacich s naplnenim stratégie.
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Velmi Casto je, okrem inych oblasti, potrebné
venovat sa aj otazkam tvorby organizacnych
programov, ¢o je niekedy silne podcenované.
Naplnenie novej stratégie si zvyCajne vyzaduje
aj mensSie, ¢i vacsie zmeny doterajsej organizacie.

2.4 Hodnotenie a kontrolovanie

Cinnosti, ktoré su obsahom tejto fazy procesu
strategického manazmentu by mali zabezpecit, Ze
nova stratégia subjektu bude zavedena do praxe tak
ako bola naplanovana, v pozadovanej kvalite,
kvantite a v stanovenych terminoch.

Cely proces strategického manazmentu obsahuje
zvyCajne mnoho neznamych, ¢i iba pravde-
podobnych prvkov a ukazovatelov, ktoré nie je
mozné dokonale definovat. Podnikatel'sky, ¢i iny
subjekt poésobi v dynamickom prostredi, ktoré sa
neustale vyvija, prekvapivo meni a tak je jeho
manazment nateny tento vyvoj monitorovat’, nalezite
hodnotit’ a kontrolovat’ jeho vplyv na implementéaciu
zvolenej stratégie.

Aj v tejto faze sa v maximalnej miere v praxi
uplatiiuje umenie top manazmentu predvidat,
intuicia, ¢i ,,zdravé riziko®.

Podl’a kvality (obsahu, formy a pod.) napliiania
obsahu procesu strategického manazmentu (P-SM)
je mozné klasifikovat' aj strategickych manazérov
jednotlivych subjektov.

Niektoré pohl'ady na graficka prezentaciu P-SM
réznymi autormi priblizuje nasledujuca kapitola.

3. GRAFICKA PREZENTACIA P-SM

Cinnosti P-SM popisané vyssie si zvycajne
autormi znazornované aj prehladnejSie - graficky.
Casto vsak je prave tento krok silno podcefiovany
apozorny Citatel' je tak touto formou uvedeny do
omylu, pripadne je slovny popis P-SM v rozpore
s grafickym zndzornenim prezentovanym autorom.
Nasledujuca strucnd analyza niektorych pristupov
naznacuje  rozdielnost v prezentovani P-SM
grafickou formou.

a. MARILYN M. HELMS [1]

V Encyklopédii manazmentu [1, s. 838] je pro-
ces strategického manazmentu definovany velmi
podrobne (obrazok 1). K 6smim zakladnym fazam
su podla tohto zdroja doplnené eSte dve priebezné
¢innosti — skimanie prostredia a priebezna
implementacia.

60

r 1
PriebeZna implementacia

Skimanie prostredia

PriebeZna implementacia Skdmanie prostredia
L 1

Obr. 1 P-SM podl'a Helmsovej

Ide o nasledovné ¢innosti:

Zistenie potrebnych vstupnych hodnot
Definovanie vizie a poslania

Formulacia stratégie

Analyza sucasného stavu (SWOT)

Analyza rozdielov suc¢asného a pozadovaného
stavu

Definovanie cielov a postupnych krokov
Mimoriadne doplanovavanie ako reakcia na
neocakavané udalosti

8. Implementacia

il

N

Doplnené priebezné Cinnosti:
9. Sktimanie prostredia
10. Priebezna implementécia

b. J. DAVID HUNGER, THOMAS L. WHEELEN
(2]

Podl'a tychto autorov je mozné P-SM graficky
zobrazit’ ako je prezentované na obrazku 2 [2, s. 5]:

Skamanie Formulacia a Hod i
prostredia ' stratégie ' stratégie ' a kontrola

— f F

Obr. 2 P-SM podl'a Hungera a Wheela

V tej istej publikacii na inom mieste uvadzaju
autori graficky nacrt P-SM (obrazok 3), ktory
pozostava uz iba z troch faz [2, s. 12-13]. Skiimanie
prostredia je v tomto pripade sucastou formulacie
stratégie.

Formulacia Tmpl aci; Hod i
stratégie ' stratégie ' a kontrola

Obr. 3 P-SM podl'a Hungera a Wheela

c. H. MINTZBERG, B. AHLSTRAND, J.
LAMPEL [3]

Aj tito autori sa vo svojom diele [3, s. 26]
nevyhli potrebe graficky zndzornit P-SM, pricom
kuz zndmym fazam procesu pridavaju este vplyv
spolocenskej zodpovednosti a manazérskych hodndt
tvorcov stratégie. Ich ponatie P-SM ukazuje
obrazok 4.
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Skumanie
interného
prostredia

Skiimanie
externého
prostredia

Formuldcia
stratégie

Spolocenska Ohodnotenie
zodpovednost’ a vyber
stratégie

Implementacia
stratégic

Manazérske
hodnoty

Obr. 4 P-SM podl'a Mintzberga a kol.

d. ARTHUR, A., THOMPSON, JR., A.]J.
STRICKLAND III. [4]

Ucebnica strategického manazmentu od tychto
autorov uvadza odli$ny pristup k definovaniu faz P-
SM [4, s. 4]. Podla nej je mozné tento proces
zobrazit’ ako proces s piatimi fadzami a nevyhnutnou
spétnou vdzbou (obrazok 5).

1.faza 2.faza 3.faza 4.faza 5.faza

Ohodnotenie

realizacie, postidenie
Definovanie Stanovenie Formulacia Implementacia situdcie a iniciacia
vizie > cielov > stratégie > stratégie > korekénych zésahov

 F T T 3

V pripade potreby
navrat na fazu 1-4

V pripade potreby korekcia

V pripade potreby
zdokonalenie/zmena

1 v

Obr. 5 P-SM podl'a Thompsona a Stricklanda

e. W.KRUEGER, N. BACH [5]

Velmi jasne a jednoducho prezentuji P-SM
dvaja nemecki autori [5, s. 9], pricom vychadzaja
iba z troch faz procesu (obrazok 6). V tomto pripade
sa v grafickom znazorneni P-SM vobec neobjavuje
spétna vizba.

Formulcia

Strategicka . Implementacia
. > a vyber - -
analyza vl stratégie
stratégie

Obr. 6 P-SM podl'a Kruegera a Bacha

f. J.PAPULA [6]

Slovensky odbornik  na  problematiku
strategického manazmentu vo svojej praci [6, s. 18]
uvadza grafické znazornenie P-SM (obrazok 7),

ktoré je obsahovo zhodné s chapanim autorov podla
bodu b.

Skumanie Formulacia > Impl ci > Hod! i
prostredia ' stratégie stratégie a kontrola

N SO

Obr. 7 P-SM podl'a Papulu

Jeho podrobnejsie rozkreslenie uvedené v tej
istej publikacii [6, s. 30] je mozné, pre porovnanie,
zjednodusit’ bez narusenia obsahovej Casti tak, ako je
uvedené na obrazku 8. V tomto pripade uz autor
vobec nepocita so spitnou vidzbou k faze skimania
prostredia a vynechava aj orientaciu spétnej véazby.

Skumanie Formulacia > Impl ci > Hod! i
prostredia ' stratégie stratégie a kontrola

spitna vizba

Obr. 8 P-SM podl'a Papulu

4. ZHODNOTENIE A NOVY NAVRH

Nutnost  nového  vystiznejSicho  néavrhu
grafického zobrazenia P-SM vyplyva zjeho
nevyhovujucej prezentacie réznymi autormi, tak ako
to bolo naznacené vyssie i z neustaleho zvySovania
zédujmu manazmentu subjektov i odbornej verejnosti
o tito problematiku.

Na zéklade udajov uvedenych v predchadzajice;j
kapitole je mozné konstatovat, ze P-SM je roznymi
autormi vysvetlovany rdzne, no mozno v tom najst
predsa len spolo¢né Crty. Neznaly citatel’ vSak bude
pri Studiu tychto podkladov zna¢ne zmiteny, ked’ze
nielenze dochadza k rozdielom v jeho chépani, ale
Castokrat aj grafické vyjadrenie nezodpoveda presne
slovnému popisu.

Cinnosti, ktoré je bezpodmienetne nutné pri
uplatiiovani P-SM vykonavat’ boli stru¢ne popisané
v 2. kapitole. Takto popisané Cinnosti predstavuji
»klasicky pristup® v strategickom manazmente.
Okrem tohto najrozsirenejsieho pristupu existuje aj
japonsky pristup ,hoshin kanri®, ktory sa vSak
doposial’ v nasich koncinach neuplatnil a z velkych
firiem ho uplatiuje napr. iba Hewlett Packard
a Xerox. Jeho podstata spociva v definovani vizie
anaslednom plneni niekol’kych najdodlezitejSich
cielov rozdelenych na vSetky urovne subjektu,
pricom ich postupné dosiahnutie sa zabezpecuje
formou jednoro¢ného planovania a postupného
plnenia.
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Na zéklade vykonanej analyzy, porovnania
roznych pristupov k definovaniu P-SM a s ohla-
dom na ¢o najlepSiu nazornost’ a sucasne spravnost
a vystiznost’ jednotlivych Cinnosti je mozné pre
teoreticky rozbor i prax odporicat nové grafické
znazornenie uvedeného procesu, podl'a obrazka 9.

Skimanie Formulacia Implementacia
prostredia . stratégie . stratégie

| tv tv tv |

Hodnotenie a kontrolovanie

Obr. 9 Autorom prispevku navrhované grafické
znazornenie P-SM

Na tomto obrazku su jasne naznacené viazby
medzi jednotlivymi fiazami P-SM 1ivzijomna
postupnost’ a podmienenost’ prvych troch. Féza
formulacie stratégie ajej nasledna implementacia
moze prebiechat’ az po ukonceni predchadzajicej
fazy.

Zvlastne postavenie v P-SM ma faza hodnotenia
a kontrolovania. Tato ¢innost je vykonavana
neustale, priebezne, v priebehu celého procesu.
Predstavuje neustaly zber informacii z jednotlivych
faz, ich hodnotenie, kontrolu sucasného stavu
s ohladom na stav pozadovany apodla potreby
vykonavanie korekénych zasahov. Zvlast je
potrebné zdoraznit’ tilohu tychto ¢innosti vzhl'adom
na neustale monitorovanie prostredia, ¢o je autormi
a top manazmentom subjektov velmi casto
podcenované.

5. ZAVER

Je nutné zdoraznit, ze navrhované grafické
zobrazenie P-SM (obrazok 9) nie je v rozpore s jeho
klasickym chapanim inymi autormi. Respektuje a aj
vo svojej jednoduchosti a vystiznosti obsahuje
vSetky ¢innosti tohto procesu, ¢o je jeho vyhodou.

Podstatnd zmena je v zakomponovani ¢innosti
predstavujucich  hodnotenie a  kontrolovanie.
Zodpoveda pritom modernému chapaniu P-SM ako
neustaleho dynamického procesu, ktory prebicha
pod vedenim top manazérov podnikatel'skych aj
nepodnikatel'skych  subjektov. Uvedené vidzby
predstavuji tok relevantnych informécii ako jednu
z podstatnych ~ zloziek  dneSnej  informacne;j
spoloc¢nosti.

Jednotlivé fazy takto znazorneného P-SM je
mozné dalej podrobnejSie Specifikovat’ podla
potrieb a urovne teoretickej analyzy. Jeho vyuzitim
by nemalo dochddzat k jeho nespravnemu, c¢i
rozporuplnému chapaniu.
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Summary: In this article can reader find new proposal of
strategic management process presented with graphic.

In Chapter 1 is presented that authors very oft make
mistakes when they presented this process used graphic.

Shortly description of strategic management process
activities  is accomplish in Chapter 2 and subsequently
in next part are presented variety authors graphic of this
process in their books. It is possible to state that
everybody it graphs other.

On the basis of analysis is in Chapter 4 proposed the
new graphical design of strategic management process that
correct corresponded with word-oriented characteristic.
This graphic is easy and transparent and accentuates the
phase of evaluation and control with her relations to other
phases.

In this way proposed graphic-oriented strategic
management process is able to explain in more details
according to level of theoretical analysis without
disorientation of readers.
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SIMPLE DETECTION OF ADAMSITE

BASED ON SUBSTITUTION-TYPE REACTIONS

Vladimir PITSCHMANN, Emil HALAMEK, Zbynék KOBLIHA

Abstract: Simple detection of adamsite (irritating warfare agent) in air is described. Two different methods using detector
tubes based on substitution-type reactions were developed. The first method is based on electrophilic reaction of adamsite
with sodium nitrite in acidic solution which results in red nitroso or isonitroso derivate. The second method is based on
nucleophilic reaction of adamsite with ammonium thiocyanate, affording a yellow product. The detection limit for
adamsite in air is 0.5 pg for the first described method and 5 pg for the second. Visual evaluation of detector tubes is

based on intensity of color developed on the indication layer.

Keywords: Adamsite, detector tubes, sodium nitrite, thiocyanates.

1. INTRODUCTION

Adamsite [10-chloro-5,10-dihydrophenarsazine,
code labeling DM] is a warfare agent of the first
generation, with irritating effect on the upper
respiratory tract (for selected properties see Tab. 1).

Tab. 1 Some selected properties of adamsite [1]

Parameter Value
CAS Number 578-94-9
Molecular weight  277.54
Structural formula H
@ﬁﬁ
As

|
Cl

Boiling point, °C 410

Melting point, °C 195

Volatility, mg.m> 19 300 (0 °C), 26 000 (20 °C),
72 500 (25 °C)

acetone, furfural, hexane
(insoluble in water)

22 -150

11 000 — 35 000

Solubility

ICts, mg.rnin.m'3
LCltsg, rng.min.rn'3

The first compound of this type is 10-bromo-
5,10-dihydrophenarsazine, prepared in 1913 at
Bayer works in Germany. Adamsite itself was
synthesized two years later by German chemist
Heinrich Wieland and at the end of World War I
independently developed by a team of American
chemists at Illinois University, headed by Roger
Adams who suggested its possible military use.
During the World War I, its non-nitrogen analogue
excelsior  (5-chloro-10-methylacridarsine)  was
introduced in Germany. Six thousand one hundred
tons of adamsite have been stockpiled by the Soviet
Union, 300 t by the U.S.A. and 3 700 t by Germany.
In March 1939, the Czechoslovak Army possessed

one ton of adamsite. At present, this substance is
subject to the Chemical Weapons Convention.

Only scarce data on the military use of adamsite
are at disposal. It was probably first deployed by
Italian troops already before the end of World War 1.
It was used by British intervention forces during the
Russian civil war and by the American Army in
Vietnam. In all these cases adamsite proved to be an
insidious and very effective warfare agent. It is also
known that for its incapacitating effect adamsite was
used by police forces as riot controlling agent. At
present, it may be misused by terrorists. Thus, e.g.,
an information was disclosed about plans of some
militant Islamic groups to use adamsite against
selected embassies and state buildings in Belgium
[2]. For this reason, investigation on chemical
analysis of adamsite and structurally similar
compounds cannot be underestimated.

The practically only warfare state of adamsite is
a toxic smoke capable of attacking efficiently the
upper respiratory tract. This fact significantly limits
the potentialities of technical means for detection of
adamsite in air, in which also detection tubes play an
unsubstitutable role. As regards the reaction
principles, only a few functional variants of
detection tubes are known. A simplest device
contains glass wool for effective trapping of the
aerosol, and an ampoule filled with sulfuric acid
which with adamsite affords red coloration of
unknown composition [3]. A similar reaction is also
produced by action of formic acid (on heating) and
perchloric acid which gives a pink colored product
[4]. This system is little selective and therefore
a detection tube has been developed that contains an
ampoule with mercury(I) nitrate solution in
concentrated sulfuric acid. The presence of adamsite
manifests itself by a characteristic green product of
unknown composition. A detection tube based on
this principle has been introduced in the
Czechoslovak Army (labeled by two white stripes)
and even today a similar device is offered by the

63



Expert papers

Science & Military 1/2007

Russian Krismas company under specification IT-
15-30 [5]. Recently, a tube for detection of adamsite
(and CR) has been described in the literature that
contains silica gel impregnated with 4-chloro-5,7-
dinitrobenzofurazane [6]. Another suitable reaction
is based on formation of red sodium salt of the
nitration product. Adamsite is first nitrated with
concentrated nitric acid and the formed nitro
derivative is then treated with concentrated solution
of sodium hydroxide to give the red sodium salt [7].
This reaction has also been utilized for colorimetric
determination of adamsite at 530 nm [8] but its use
in a detection tube has not been described. Of less
used reactions, one may mention the reaction of
adamsite with HI under formation of diphenylamine
which is separated by distillation and proved e.g. by
blue coloration on reaction with nitrates in
concentrated sulfuric acid [9].

The aim of the present study is to describe the
preparation, properties and use of two types of
detection tubes for detection of adamsite in air,
based on electrophilic or nucleophilic substitution
reactions affording colorimetrically (visually)
evaluated colored products.

2. EXPERIMENTAL
2.1 Chemicals and instruments

The indicator packings and detection solutions
were prepared using the following chemicals:
ammonium thiocyanate, sodium nitrite, hydrochloric
acid 35% (all p.a., Sigma — Aldrich), and anhydrous
ethanol (Riedel-de Haén). The detection solution for
the reference tubes was prepared with mercury(I)
nitrate and 96% sulfuric acid (p.a., Sigma-Aldrich).

The employed silica gel (Grace, Germany), had
particle size 0.5-0.7 mm, specific surface 200 m*.g"
and 120 % sorption capacity (H,O). The coating
tubes, sealing elements and other mechanical
components were furnished by the Tejas company
(Jablonec, Czech Republic).

The detector tubes were tested using 10-chloro-
5,10-dihydrophenarsazine (NBC Defence Institute,
University of Defence, Brno) of 96.3 % purity, as
checked by classical iodometric method [8].

2.2 Procedures
Preparation of detection tubes with sodium nitrite

The detector tube contained an indication packing
(layer) and a glass ampoule with detection solution.
The indication layer consisted of silica gel which
had been purified by boiling with dilute hydrochloric
acid, washing with distilled water until the washings
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were neutral, and which was finally activated by
heating at 130 °C.

The purified silica gel (100 g) was impregnated
with 110 ml of 1% aqueous solution of sodium
nitrite. The mixture was dried, first on air until the
material became loose and then in a drying box at 90
to 110 °C for 2 hours.

The thus-obtained milky white indication packing
was poured into a glass tube to form 10 mm high
layer and fixed by polyethylene starlets and a
polyamide net. Finally, a glass ampoule
containing 20% hydrochloric acid was inserted and
the tube was hermetically flame-sealed. Detector
tubes construction — see Figure 1.

— = B0l =

Fig. 1 Construction of detector tubes

Preparation of detection tubes with thiocyanates

The detector tube contained a carrier and a glass
ampoule with detection solution. Activated purified
silica gel was employed as the carrier; the detection
solution consisted of 5% ammonium thiocyanate
solution in ethanol. Other construction elements
were the same as described for detector based on
sodium nitrite.

Preparation of reference detector tubes

The reference detector tube contained a carrier
and a glass ampoule with detection solution.
Activated purified silica gel was employed as the
carrier; the detection solution consisted of 0.1%
solution of mercury(I) nitrate in concentrated
sulfuric acid. The remaining construction elements
were the same as described for the newly devised
detectors.

Testing of detection tubes

The detector tube was opened by breaking both
sealed ends of the glass body and 20 pl of an acetone
solution of adamsite of concentration 5, 25, 50, 150,
250, 500 and 1500 ug.ml”’ was applied on the
indication layer using a micropipette. Then, 1 dm’ of
uncontaminated air was pumped through the layer
using a manual air pump Universal 86 (Kavalier
Votice, Czech Republic). The ampoule was crushed
with a metal spike and the detection solution was
thoroughly shaken down onto the carrier. The
change in coloration of the indication layer (carrier)
was evaluated visually.
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3. RESULTS AND DISCUSSION

In the search for suitable color reactions of
compounds structurally close to adamsite we made
use of the known fact that polyvinylcarbazole [10]
or indole [11] in an acidic medium afford deeply
colored nitroso products on reaction with nitrite
ions. A similar reaction also takes place with
adamsite. The devised detector tube is based on
formation of an orange to red colored product,
probably a nitroso or isonitroso derivative, formed in
an electrophilic substitution reaction of adamsite
with nitrous acid arising by treatment of sodium
nitrite with hydrochloric acid:

(|2|
As.
©: @ + NaNO, + HCI ——>
N
|
H

Cl
Als NO
@ jg/ + NaCl + H,0
N
|
H
1
As /N—OH
N

Some irritants of the group of aromatic arsenic
compounds (eg diphenylchlorarsane) react with
sodium thiocyanate under formation of colored
substances [12]. With the mentioned nucleophilic
reagent, adamsite affords a yellow product, probably
phenarsazine thiocyanate. The probable reaction
course may be represented by the following reaction
scheme:

H
|

N
©: :@ + NH,SCN —> ©: :@ + NH4Cl
As As
| |
SCN

Z—I

Cl

Both the devised substitution reactions take place
in the detector tubes within wide range of reaction
conditions. In the case of the nitrosation reaction that
takes place in the presence of acids, the ampoule
with 20% hydrochloric acid ensures sufficient
stability of the reaction medium. The reaction of
adamsite with thiocyanates requires no special
adjustment of reaction conditions. The high rate of
both the substitution reaction types makes it possible
to practically immediately evaluate the color change

of indication layers in the detection tube. The arising
coloration is stable.

The detection limit for the sodium nitrite method
amounts to 0.5 pg of adamsite, for the ammonium
thiocyanate method it is 5 ug. The results obtained
(Tab. 2) can be interpreted so that for taking 1 dm’
sample of contaminated air, under assumption of
ideal trapping on the carrier, the detection limit for
adamsite aerosol will reach 0.5mgm” and
5mgm> for the respective methods. In the
reference tube, silica gel instead of glass wool was
employed as the carrier to ensure comparable
reaction conditions.

Tab. 2 Results of tests with detector tubes for
detection of adamsite

DM Coloration of detector
(ug)  NaNO, NH,SCN Reference
0.1 no no light orange
0.5 light yellow no orange
1 yellow no yellow-green
3 yellow no brow-green
5 deep yellow  light yellow  green-brown
10 orange yellow deep green
30 deeporange deepyellow deep green

This change results in variable coloration of the
indication packing. As detection limit for the
reference tube we may regard 1 ug of adamsite
which gives rise to still perceivable green coloration.
The orange coloration at lower concentrations has to
be ascribed to the action of concentrated sulfuric
acid alone.

The course and results of the tests are not
influenced by harmful substances, commonly
present in the atmosphere. The sodium nitrite
detector tube may exhibit a color response in the
presence of some aromatic amines or hydroxy
compounds. Thus, e.g., with phenol it shows a red
coloration as the result of the Liebermann reaction
[13]. Substitution reactions similar to those of
adamsite are not known for any of the known
warfare agents (except for diphenylchlorarsane) or
other compound of military significance.

All the devised reagents, used as detection
solutions or immobilized on a carrier, are stable.
This makes possible a production of detector tubes
of long lifetime and usability.

4. CONCLUSION

The proposed detector tubes are suitable primarly
for chemical detector CHP-71, which belongs to
standard equipment of the combined and special
chemical units of Czech and Slovak military. The
detector tubes can also be used in new semi-
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automatic chemical detector CHP-5, which recently
became a part of standard equipment of the Czech
military.
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POZADAVKY NA ZAKLADNI UZITNE VLASTNOSTI PRIPRAVOVANEHO
TEZKEHO BOJOVEHO STEJNOKROJE ARMADY CESKE REPUBLIKY

REQUIREMENTS FOR BASIC MANUFACTURE QUALITIES OF THE CZECH
ARMY’'S DEVELOPED HEAVY COMBAT UNIFORM

Bedtich SEDLAK, Petr HARASTA

Abstract: Part of the results achieved in the project of internal grant agency VGA No 17/2000 is presented in the text. The
project reflects the current modernization needs, as well as the needs of interoperability and standardization of military

vehicles and materiel with other NATO armies.

One of the project objectives was to propose requirements for a combat uniform for the first quarter of the 21st century,
and to specify a time-schedule for the basic structural design of the ,,Heavy Combat Uniform of the Army of the Czech

Republic®.

Keywords: Design, interoperability, materiel, modernization, project, qualities, demand factor, standardization, applicable
merchandise value, protection-level, uniform, combat dress items required, personal equipment of a soldier, military science,

new types of combat operations.

UVOD

Vsechny armady NATO, véetnd ACR, dbaji na
Casté modernizace vyzbroje a vystroje svych vojaka
v zajmu udrzeni, ¢i zlepSeni bojovych dovednosti
jednotek. Soucasna polni vystroj 2000, zaloZena
stale jeSté na vyuziti stejnokroje 95, neodpovida
v plné mife, potfebam piedpokladanych budoucich
bojovych operaci. Dnesni vystroj specialnich
jednotek ACR do pole neposkytuje pouzivateli
zejména dostateCnou miru ochrany pred ohrozenim
z vnéjStho prostiedi, je stale jeSte prili§ tézka
a jednotlivé prvky jsou casto konstruovany pro
univerzalni  pouziti, coz nutné vede ke
kompromisiim snizujicim uzitnou hodnotu finalnich
vyrobkil. Z téchto divodu je nutno ji zameénit za
novéj§i  vyvojové typy 1épe  prizplsobené
podminkam valcisté prvni Etvrtiny 21, stoleti.
Donedavna nebyly stanoveny vychozi pozadavky na
vlastnosti novych bojovych stejnokroji, které je
potfebné odvozovat od podminek budouci bojové
¢innosti, predpokladanych materidlovych
a konstrukénich moznosti a moznych taktickych
zdméri boje. Zminéné inovované pozadavky na
bojovy odév se mohou stat zdvaznym podkladem
pro tvorbu specifické uzitné hodnoty bojového
odévu s vysokou urovni jakosti.

1. ANALYZA ZMEN  POZADAVKU NA

STEJNOKROJE

Vychozim stavem pro analyzu jsou soucasné
platné pozadavky na hmotné a uzitné vlastnosti
vojenskych stejnokroji. Zminéné pozadavky jsou
formulovany s jistou davkou zobecnéni. Podkladem
pro jejich stanoveni byly pravdépodobné obecné
platné (civilni) hygienické, zdravotnické a odév-

nické dokumenty, ¢i normy. Cilem provedené
analyzy bylo, v prvni fazi, zjisténi novych
podminek c¢innosti vojska pii plnéni budoucich
bojovych tkoll a jejich odrazu ve zméné narokd na
ustroj vojaka pozemniho vojska. Nasledné, ve druhé
fazi, bylo nutno poznatky analyticky vyhodnotit
a vyspecifikovat nové, ¢i inovovat stavajici
pozadavky, které budou zakladem pro pochopeni
tvorby uzitné hodnoty budoucich soucastek polni
vystroje.

1.1 Soucasné platné poZadavky na stejnokroje

Tyto pozadavky predstavuji soucasné chapani
zékladnich predpokladi pro tvorbu stejnokroji
a jsou tedy pro potieby analyzy vychozim stavem.
Jedna se o:

a) Fyziologicko hygienické pozadavky
o teplota pod odévem,
e relativni vihkost odévniho mikroklimatu,
e obsah COy v odévnim mikroklimatu,

o vyména vzduchu,
o hmotnost ustroje.

b) Funkéni pozadavky

e pohodlnost a volnost pohybu,

e maskovani v terénu,

e trvanlivost,

o snadnad udrzba a opravy,

o univerzalnost pouziti a jednoduchost
soucastek,

® moznost kombinaci podle povetrnostnich
podminek,

® nizka porizovaci cena.
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¢) Estetické pozadavky
o vnéjsi vzhled vojadkai.

Shrnutim dosud prezentovanych informaci bylo
stejnokroje (platné i v soucasné dobé) vychazeji
z koncepce velmi pocetnych armad a znacnych
ekonomickych restrikci (univerzalnost soucastek,
nizkd cena, vngj$i vzhled vojaki, jednoduchost

vvvvvv

CSLA, pred rokem 1989.

2. ZNAKYVBOJOVE CINNOSTI V OBDOBI
PRVNIi CTVRTINY 21. STOLETI

Charakter ozbrojenych stfetll bude v budoucnu,
stejné jako v celé historii valek, urcujicim zptisobem
ovlivilovat vyvoj osobni vybavy vojakd. Tato
tendence ptisobi také v soucasnosti a z toho ditvodu
je potiebné zryst boje vychdzet pifi vyvozovani
zmén v pozadavcich na bojové odévy blizké
budoucnosti. Nase vojenské jednotky se v budoucnu
mohou ucastnit vojenskych akci typt ,lokalni
konflikt (uvnitf i mimo naSeho tzemi), teroristické
napadeni, mirova mise (v podminkach vsech
podnebnych pasem), humanitarni mise (v Evropé
a blizkych castech Asie a Afriky), zabranéni
migracni vIn€“, vSe samostatn¢ nebo spolecné se
spojenci z NATO.

Nize uvedené znaky boje blizké budoucnosti jsou
vyvozeny z typt bojové Cinnosti, které prichazeji
v uvahu, z moznosti novych zbrafiovych systému
a z predpokladané taktiky boje:

e bojové akce budou vedeny pievazné mensSimi
uskupenimi pozemniho vojska, za trvalé a silné
podpory vzdusnymi silami,

e budou se wuskuteCiovat letecké presuny
vojenskych jednotek do vzdalenych ¢asti svéta,

e od vojékt bude pozadovana schopnost plnit
ukoly ve vSech klimatickych pasmech,

e bude pozadovana vysokd  manévrovaci
schopnost a pohyblivost jednotek v terénu,

e bude kladen dlraz na zvySeni palebné sily
a zaroven odolnosti malych jednotek,

e predpokladem tuspéchu bude vysoka bojova
efektivita  jednotek, jednotlivych  vojaka
i techniky dosazena vybavenim armady
modernizovanymi  nebo  zcela  novymi
prostiedky vyzbroje a veskeré vybavy vojaki,

e vysokou dulezitost bude ptfedstavovat schopnost
autonomniho pisobeni malych jednotek, napf.
pti likvidaci geril, kdy nasi vojaci budou nuceni
uzivat obdobnou taktiku boje jako protivnik.

Soucasna vojenska véda ve vyspélych statech se

intenzivné zabyva problematikou vyvoje osobni
vybavy vojaka vhodné pro podminky bojové
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¢innosti v novém tisicileti. Progndzy provedené na
nékolik budoucich desitek let piedpovidaji, ze
v prvni poloving 21. stoleti bude mit ohroZeni stati
jiny charakter nez dosud. Ozbrojeny zapas, s velkou
pravdépodobnosti, nebude mit podobu globalni
(velké) valky, nybrz pljde o vojenska nasazeni
mens$iho rozsahu vyjmenovana vySe. V souvislosti
s tim nabyvd na vyznamu Ccinnost jednotek
specialniho urceni, kterym je nutno poskytnout
odpovidajici vybavu, jez by usnadiiovala plnéni
jejich poslani ve vsech klimatickych pasmech.
Vyse uvedena fakta bude nutno zohlednit pfi
navrhovani bojové vystroje pro nastavajici obdobi.

2.1 Nové pozadavky na vojenské bojové obleceni

Zménéné podminky bojové ¢innosti pozemniho
vojska a vznik novych typl bojovych operaci
povede ziejm¢ v piiStich letech k nutnosti
respektovat nové pozadavky na funkénost bojovych
odévu pfi jejich konstruovani. Napf. to mohou byt
tyto nové pozadavky:

e znacnd specializace soucastek — ustup od
univerzalniho pouziti (Ize vidét jiz dnes dle
podnebi a Gcelovosti),

e podstatné zvySeni ochrany vojaka (kvalitativni
zmény ochrany — proti mechanickym
a povétrnostnim vliviim, pisobeni ZHN, dale
zvySeni maskovaci schopnosti),

e vzrist slozitosti a technologické ndro¢nosti
soucastek vystroje (diky pozadovanym novym
ochrannym a uzitnym vlastnostem roste
konstrukéni slozitost vyrobki 1 materialni
slozitost, napf. uplatnénim kompozitnich
materialli,  paropropustnych membran a
laminovanych textilii). Nadale budou putsobit
dvé protichidné tendence, a to ke zvySovani
slozitosti a k maximalni jednoduchosti vystroje,
pfi¢emz by ob¢é mély byt uplatnény v patficné
mife a na pravém miste,

e podstatny vzrist dtlezitosti snizovani hmotnosti
novych soucastek vystroje vyplyva z rostouciho
mnozstvi vybavy vojaka do boje a omezené
unosnosti. Ze studii zpracovanych pozemnim
vojskem USA vyplyva, ze piilisné zatizeni
vojakl vystroji a vyzbroji mize vést v boji az
ke ztratam na zivé sile. Zdlraziuje se, ze vojak
nema nést vice nez 30 % své hmotnosti, napf.
pri hmotnosti 75 kg ma nést nejvyse 22,5 kg.
V praxi je vSak tato hodnota piekraovana, i
kdyz nestejné v zavislosti na vojenské
odbornosti. K nejvice pretéZzovanym
odbornostem  patfi  obsluhy  radiostanic,
kulomet a protitankovych zbrani, které musi
nést od 35 do 50 kg,

e nebranéni se vzrustu ceny specialnich odéva
podminénému vyS$im narGstem jejich jakosti
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(specifickd ucelovost vyzaduje specifické
materialy a konstrukeci, tedy nejmodernéjsi
pristupy a vyrobni technologii, coz je témét
vZzdy znaén¢ eckonomicky naro¢né), tento
pozadavek se da vyjadiit i tak, 7e ACR
preferuje vybavu s vyssi funkcnosti a tedy vyssi
cenou oproti vyrobklim levnéj§im s omezenou
funk¢nosti, ktera muze mit v boji nedozirné
nasledky,

e integrace soucastek vybavy vojaka (napi.
zvySenim ochrannych vlastnosti odévu tak, ze
nebude tieba pouzivat prostiedky protichemické
ochrany jednotlivce lze uSetfit znacnou cast

hmotnosti a objemu vybavy).

3. MpZNgSTI KO’NS:FBU!(("?NiHO ]
PRIZPUSOBENI TEZKEHO BOJOVEHO
STEJNOKROJE

Nové potieby ACR na zagatku 3. tisicileti budou
vyvolavat, kromé jinych aspektl, také zmeény
v konstrukénim provedeni tézkého bojového
stejnokroje. V soucasnosti je pomérné nesnadné
presné specifikovat jak konkrétné bude novy
stejnokroj feSen. Je vSak mozZno vyvozovat jisté
zavéry vyuzitim kompara¢ni analyzy znalosti
diivgjSich i novych trendd vyvoje konstrukce
stejnokrojii s potfebami plynoucimi z novych
charakteristik bojovych stfetd blizké budoucnosti
a novych taktickych zaméru.

Materidlni rozvoj nasi armady v  blizké
budoucnosti budou pravdépodobné ovliviiovat
aspekty charakteristické pro rozvoj celé nasi
spolecnosti. Mozné je pusobeni nasledujicich vliva
»zrychleni a zefektivnéni vyvoje novych vyrobka*,
»rychlé uplatiiovani novych védeckych
a technickych poznatkli ve vyrobni praxi®, ,,pfes
rostouci ekonomicky potencial, pokracujici finan¢ni
limitace zavadéni novych prvkl vyzbroje a ostatni
vybavy armady®, ,rostouci vyrobni potencial
disponujici  dostatkem kapacit a modernich
technologii“, ,zna¢na ekonomickda naro¢nost
moderniho vybaveni armady“a ,,potfeba vyrovnani
trovné vojenského materidlu ACR s Grovni armad
nejvyspélejsich spojeneckych stati.

Vysledkem pusobeni uvedenych aspektd bude
pravdépodobné snaha o soustavnou a rychlou
modernizaci armadniho vybaveni, ktera bude
vyrazn¢ brzdéna omezenymi finan¢nimi prostiedky
uvolnovanymi staitem do vojenského rozpoctu.
Proto, nové feSeni uvazovaného tézkého bojového
stejnokroje miize byt zavedeno do vystroje ACR
priblizné v roce 2020 s toleranci minus 5 let.
Konstrukéni feseni odévu pro boj bude vyzadovat
nemalé financni prostiedky, vyrazné presahujici
1 milion korun na jednoho vojaka. Ptesto
v dusledku jisté irovné uspornosti, bude stejnokroj

Casteéné jednodussi nez srovnatelna vybava vojaku
spojeneckych armad.

Navrh mozného konstrukéniho feSeni tézkého
bojového odévu 2020 je prezentovan na obrazcich 1
a2.

Obr. 1 Celni pohled na moZnou podobu tézkého
bojového odévu ACR — svétlé plochy naznacuji
integrovanou protistfepinovou ochranu

Obr. 2 Boc¢ni pohled na moznou podobu té€zkého
bojového odévu ACR — tmavé plochy naznacuji
integrované pevné chranice kloubt
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ZAVER

Vysledky projektu VGA 17/2000 [1] byly
predlozeny na sekci logistiky GS ACR (nyni sekce
podpory MO), kde byly s velkym zajmem piijaty
jako jedna z moznych alternativ stejnokroje vojaka
po roce 2020. Tyto vysledky byly vroce 2005
zohlednény pfi zpracovani koncepce logistického
zabezpeceni persondlu [2]. Podle této koncepce bude
v oblasti vystrojni sluzby po roce 2010 hlavnim
ukolem zabezpecit dokonceni vybaveni vybranych
utvart vystroji (vyzbroji) vramci projektu ,,Vojak
21. stoleti“, ktery je zafazen do prioritnich projekta
rozvoje pozemnich sil. Realizaci tohoto projektu
v oblasti vystroje se vyrazné¢ zvysi ochrana vojaka
a moznost jeho nasazeni vriznych bojovych
situacich v extrémnich klimatickych podminkach.
Dale bude probihat zabezpeceni vystroji na trovni
doby s perspektivou 10 - 15 let. K tomu se
predpoklada realizovat projekt ,,Polni vystroj vojaka
2020, KvyfeSeni tohoto ukolu chtél pfispét
fesitelsky tym projektu [1] pfedevSim vytvoienim
inventafe uzitnych znakd bojového stejnokroje pro
prvni Ctvrtinu  21. stoleti a dale prognozou
zakladnich konstrukénich feSeni tézkého bojového
stejnokroje roku 2020 pro vojaka specialnich sil
ACR.

Summary: Some outcomes of the IGA No 17/2000 [1]
are summarized in the paper. All NATO armies, including
the Army of the Czech Republic (ACR), are constantly
modernizing their soldiers” equipment in order to maintain
or improve the combat capability of their units. This paper
notes that the present equipment of the Czech Army
Special Forces which is being used in the field does not
provide soldiers with a sufficient level of protection
against external threats; is still too heavy; and that many
individual items are often designed for a general use,
which necessarily leads to compromises during combat
conditions. Thus it is necessary to exchange this
equipment for more modern models better tailored to the
21st century battlefield. In this case, until recently the
ACR had not identified any initial requirements for a new
combat uniform. It has been necessary to define these new
requirements so that they accurately reflect the conditions
of future combat activities; take advantage of new material
and construction possibilities; and properly support
emerging tactical concepts of combat. This paper shows
that the future material development of our army will
likely be affected by the same design, development and
manufacturing capabilities which are characteristic of our
society as a whole. This means that the ACR’s effort to
modernize military equipment systematically and quickly
will be markedly hampered by limited financial resources
in the military budget. The new combat conditions and
objectives confronting the ACR will necessarily enforce
new principles of military activities in combat: e.g.
soldiers will be required to fulfil their missions under all
climatic conditions; small combat units will be required to
utilize increased fire power; and the demand for small
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units to operate independently will demand an increased
level of combat effectiveness for our units, as well as the
individual soldiers and their equipment. These new
combat requirements for the ACR’s ground forces new
types of combat operations will likely require the redesign
of the military’s combat uniforms.
The new uniform requirements will very likely
require:
o the considerable specialization of accoutrements,
e a significantly increased protection-level for combat
soldiers,
e increased complexity and technological demand factor
of accoutrements (it will increase utility of
equipment).
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