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UCRHUSULEh CUMULIM RLAMUIARLR

Whnonwbph wpnbwhwopmbp:  UnpumpjuG  Yontpm] mdtinuglud  pupwiuuwn
hudwijwpgbpp  wbjuGhuwh wwppbp plwquiueGbph  Yuwenygltph  hwGwhuwyh hwGnhuynn
wwppbphg 66 bpwlp puy6 Yhpwompymb 66 quly wpymGwpbpulwé, pumlfxpmg]xml{u:ﬁ,
hpnpnnbjufibuwlywi, Swiuwwphwihl hwpupmpymind, Guduhnpjwe, dbiptiiwzhGmpyua,
hipGwphnuiphGnipjuG  Uke: Unnuynp  Yuomgywoplbph  Gujuwgdtwb dunfwlwly  Yuplap
GwGuympyml  mbh wwppbp  wyuwwwlpwihl  wwpiwGibpmd  gpubg hundwynndwth
nunuGwuhpmpymip, hwpjuphught Gop dnnbifbph wnbndnuip, dunfwGwlwlhg dkipnnGhiph

nnuip L dpwlnudp:

e uy?wuéziiuxl;p hlimwppppmpjmﬁ LG Ghpljuywgimd Ynnwynp vwibph owwhdwy Gwiuiwgdiwé
hwpgtpp, npnfg pGnphp] Ywphh t bwybo dhowglhp npulg wipnppu, ynpunmipjumté L
Guymbmpjwi pmpwugplipp’ wuywhngtpm] Gniph wowy k) nGnbunuip:

Unwyty s wpyniGun]nnipyuiG Yupbih t hwulby, Gpp Guenigguoplbpp wwnpuumjod
L6 Yyndynghghnl @nipliphg AL/ dwiwlwywyhg whjubhuh plwquyunGtpnn wjn Gymphtph
Yppunndp  wwpiwlujepywe b dh 2wpp Yuplop  wnwybpemGGam] wpununpnpjnuinud
oquuugnpdyny wjwbnulwb Gmptph Giundwdp: GniwnghnGiph hhdGwhw wewdbnipnGibnG
60" bpjupultgnipymép, §nonghn nhdwglymbmpyntp, hpwhwnitnipymip, pwpdp nbuwlywpup
udpmpynip L Ynpmmpymbp, Gmiph L YnGuwpniyghwih vhwdwiwGuljw uulbqadu.n(.:\ ‘
hwpunnpnipymp, npnlg 2Gaphhy hGwpugop b punfnd kuybu GjwqbigGby funmgywoph Yphep
dhwdwidw Gl wyywhngbm] Gpo pupdp YpogmGulnpmp: ;

Chlwpwpmpmind  Yndwynghwlbpp hwinbu GG quihu npybu Gop, hinwfwpuyh,
wjplmpulpughl Gmpbp: Wo-hg wwwpwunmyd b6 pnuwpwihwbg mwﬁhpﬁbpj uwpndhiitip
vjwnnihwGGbph hwdwp, gpwdwmuimpupiui L Ynjngne Junpnjwlyfitp, wjinndw Gwupupbwghi
Yudmpetph tpplbiybh dwutp b wjG:

; p‘ihplép ﬁ;:uxoltlxqmt pugunpymd Yonbpnl mdtnugywd pgmnpny wlhwdwubn L Yo-hg
yunpuumjwd pugiwzbpn vwitph® pun wipnipwi b juyniGnpjwl oupnhdwy Gwjuwqddwi
hwipgtphG Gubpwo Gipw winbGwmuwipuG wliunwiph wpghwhwinpymbp:

Wiowwwiph Guwwwuwlypn: UwbGwlnunipyul  Guuowyi b Yozumpjul  Ynnhpny
mdtnugyud wihwiwutn hquopny L Yo-hg wwnpwunws Jhpnwep wwitph unipmipju,
YuynifinipjuG  hwpgbph  munwiGwubpnipiniGp, Yunmgywdph  owwnpiwg Gpipwywihwbué L
bhahyujulG  wwpuibnptph  npozoodp, npnp wwwhadond 66 Gpw wnuwtijugnyf
YpnqmGuinipymGp’ puybwiwb ondwd, hayty Gwb vwih $hehG hwppmipjmbnud qupony utindng

Luyplipmy:
mdhphgl(::fm][m wowgunpuid  Gupunwihg’  wnbfwjnumpjnind  pGGwplyl; &6 hhnlgug
[ulinhpGpp.

¢ wiybpy Gphwp, wuppbpwpwp whgugpiwd gnpumpjui Yogtpny mdtnuggwd, towpbpn
vwih owpnfiwy Gwuwgdndp uyGwhwé ondwé nbwpnid, tpp uwh bpnbpp L Yogbpp
wunpuunjwd G0 wmwppbp hgmnpny Gynipbiphg,

*  UUL-hg yuwwpwundud witpe tphwp, wwppbpupwp nbpuapwd Ynyumpjwub Ynntipmj
nidbnuigiud, Jbpmuwnp uwih ovpnpiwy bhahmbwb L bpypwguhwiwl wywupwskoptph apmyauip,
npnfip juyGulul ondwt nhwpod wywhoymd G6 Gpu wnwybjuqnud YpnnniGuloipnilip,

*  Unpmmpjul Ynnbpng mdtnugywd ngnwllymé jsmnunp wihgmnpoy tlmlhllll ondw(
fuGnhpliph mumdGuuppnippiGl wyG qhupbpoud, tpp Yonbpp whnungpiwo &6 Swlhwumughl
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tgptiphg dkyned, tpym SwhunnujhG topbpmi, prhsph dhgunbnmd: Uy hufighpGbprd npnpyms GG
YJuonigjwoph owwmhidusg tiphpusunhwlwG b Shohljwlwt wuwpwdtinptipp, npnlp hwunmunam G Yrh
0t qupwphuwhG sunhbiph phwypnd wwwhngns b6 JbpghGhu wounjbpugnyG YpnnmwynipmGp,

* ynnunjnp mgquélmG uwih Yuynimpjwl fulnhpGbph numdGwubnpimpymbp, bpp uwp
huwwpdwd L Shohl hwppmippub Gjuwndunip hwdwywih nuuwynpjwd tmntiphg, npntp hptGg
htpphG  Ywqufwd 6 wwh qifuundnp  wnwGgpGhph (juumiudp  hwdwsuh hwignprupup
nuuwynpywd  Yyniunghghné  Guph wwppwub  pbpabphg, bpp  Ynmbpp wtnugmjwd &G
Gwlunnwht bqpbiphg Wk, uwfji prhsph dkgwbinoud, tpim Swhunnujht bgpbpnad,

s GuymGmpjwG fuGnhpGtpnn Yphuhlwlwb pho6dwdoph wnwybpugni i wpdhpl wupuhming
Yunmgywoph  oujnpiug tphpwsunhwlywG L phahhwijwmé ywpwitnpbph npnymd6’ wowg
hmpinfubine Gpuw YphoG m qupmphuw JhG swthbpp:

nWqnumpIn d p ponlbpp:  Whiwnwlpnd  Ghpluyuggud
tulinhpltpnid, hwpdh wnhym] wjl, np bwpqupyGbph dwiwwy §miynghinblphg wunpuungwd
Pupmijuwunn junnigyudpltpp unntipuynpymd &6 npuybu 2bpnunnp wiGhqnnpny, oqunugnpodwd
i UU  <QunipupdnmiijuGh wlhgnnpny  tmnunjap uwibph ntumpyuG hpiGuipuG
hwjwuwpnuiGlip6 m wnfiympymGatpp: UwuGunp nhwpnud wjn hunjwuwpnuiGhpG oquuugnpdjwd
bl Gwl hgnopny wihwdwubn 2bpuiwdnp vwbiph huwzqupliGlpp dwdubuy:

Unnuiynp uwwibph wipmpjmb hupgbpl nuniGwuhpbihu oquuugnpoyly L6 YndwnghinGliph
hunfwp Yhpwolnn wipnipjwé suwbhpGitpp, hul ppwég owuhlwg Gwhiwgdiwub hundwp® ny
9w hG dpwgpuninpiwG Shpnnbphg Whiyp' qhpnpdwging puqiwGhump Stponp:

Lbnwqnumnipul pwrhG hwjwpliGbpn Yunnupgty 66 “Wolfram Mathematica 77, “MathCad
13” dpwigpliph oquiwgnpdiundp:

Whnmnmbph . ohmubmG  Gnpnypp:  Guinupfus nundGuebpopmilsph  wprymGpod
unwgyud ghmwimG Gnpnypttph npmplpt LG.

® npn2qt; 66 Junmgywaph bnypwswwljug wwpuitnptipp, npeGp hwumunnmG nh
nhwpnud wuywhngod 66 Gpu wnufbpugnyl YpngneGalnpymGp Yud ippwnepymp: LEnmuqmingud
E ynpwnipjw6 Yenbpni mdtinugywd, mumppkp mpliphg wWwwpwunwd Lowztimn wiytpg tipljup
vwih pw)Guiwi omiwd fubnhpg,

¢ npnjud b6 UL-hg  wwwpwengue wiigpg bplwp, wwppbpupup wbnunnjwo
Ynzuinipjuli Ynnbpny mdbugdwd, bpnuninp vwgh owmhduwy Shqhljulub EpYpwswhwul
wwpwitiptpy, npnip  puGwhwG  ontwe nupnid  wupwhngned b6 Gpw  wnunjbjugny6
Ypnnm Gulmpjnitp,

* munGuuhpjwd B6  Ynpwnipywi ynnghpny  midtnwgiws  mgnuitlynG 2bpuunp
YndwnghinuphG uvwiknh ontwl L YuyninipyuG  fuGnhpGhpG wjf phwptpnul, bpp Ynnbpp
nbinunmjwoe 66 Gwhunnwihe tiqptiphg dkymd, tplm Gwlunnuihl tgpbpong, pnhsph dhowbinnud:
Opnpywd &6 Yuongqudph owwnpdug wwpwitnptpp Augh 2tpntiph L Ynnbph swihbpp, YU-h
nwuwidnpdwl  wllymGGkpp/, npnlp wwwhnymy 66 Gpw wnudbjugnyl pujGwhws pbnh L
bphwhlwiwé pupswl wndtpllipp” hwunmwinmé Yynh m qupwphnwihi sunhbph ghupmd,

® gayg E wpdwd, np Yonbph quuwdnpiwé nhnwpldws ponp nhupbpmd uwih L Ynntiph
tpynwsunulwl  wwpwdtnpbph, hGyytu 6wl wwh bpobpnd Yndwnghwh  guuannpus
owuihiuy plwpnipjudp Yupbh & hwubly tpmnouGwlnpjul twhw6 dhdwgng, pig npnd’
twjwgnyfi wwppbipuly kuwih bpln: wquan bgptpnid Ynyunmpjut Ynntpmy mdtnqugnuip:

Uwnwugjwd ypmym ipGhiph } hun] pmln:  Whiwmwipnd  unwgyws
wpiymbpltph wpdwlwhwunnnpmbp hhdGuidrpynd E pbpmuwnnp wlhqnnpny vwibph nuuwipuG
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wbumpjul bhpundwdp, wipmpjul b YunlmpjwuG, hiyybu Gub owmphdw) Gwjuwgddwa
JulnbpGph  modwG  &qppin  Shponlhph, UL-h  wipmpyuG sunhpwilhpGGph, ny  gdwyhG
opuigpudnpiwi wignpppip oquuugnpdiwdp, npnlg hwjwuwhmpymtp gnyyg b wpybp uwgtiph L
pumusliptiph mbumpjut puqiwphy fulinhpGbph movtwi ophGwlyitpm]:

WluwumwGph gnpdiwlw Gulwlmpmp: Tntiwfununput dhe mojwo b6 hgqnupny L
Ymiynghghnfi Gjuipliphg wwwnpwungwd vwibph epwdumbhnpiughn Yhdwygh b fwynilopyui
htwwgnuniwlip Jbpwptipnn dh pwpp fulinhpitp: Unwgdwe wpnymGpitph ytipymompymGp Jupng £
oquugnpoiy Y ynGunpmbghwltph  pwpwhwupunm  wwppkph hwpJupytpnug:
UwuGunpuwybu, npufp Yupng 66 Yhpundty  udppuphGnpywd, YndwnghuwhG ublmihs-
wuhifitph wwnpeumiwg, Yanunjop oOwdlibph L gubljwwuinn ynGunpniyghwibph wpuwqodwi
dudwlwl: Ubpjwmdu  wbfuGhljuh  wowplpwgl  wupuhngymd L Gnp Gmpbph L
UnGuwpniyghwotph Yhpwodwdp: Wnwhuh Gip t phjhlftpny mdtnugqwd wnhdbpp, nphg
wunpwunn 66 quiwqui YnGunpmymphy wupptp: Gpulg bpypusuhwluG L $hahlmlwd
wwpwiknptph owpnpiwy pGwpnipymip hwpwynpopynt b pdtnog unbndl) Gjwquigniyl Ypnm]
YnGumpnihghwbbp, npnip wnwykjpugnyiy hudweuwnwuuwind 56 YtpohGltphu pwhwgnpdiui
Ghptw wywydwbGiphb:

Whwnnwlph dwpdwinofuimpmbn:  UnbGwlhnumppuG  hhiGwipné  wpymGppp
qbimgyhy LG.

o dhowqquipl  ghwwmbluGhiwliwt  Ynlipbpubumd («Gupnupwwbnnpmi L
Zhtwpupmpmé-wpnh hpdGwhuGnhplbpy, Lupdniy, 2008p.),

¢ GplauGp  Swpnwpuybmmppul L phfwpupmpiuli  yhowluwt huwdwuwpwbh
noiunnpuGniph b wuyhpuGniliph ghuwdnmmina (Qbpdndy, 2009p.),

¢ bphnwuwpn ghwbwlwGitph shewgquihG nupng-ghwudnynygnus (UnuGwdnp, 2009p.),

e <4< QUU-h UkjuwGhipugh hGuwmpmnunh «UthpwihG wpngbufibp ghnwljwb utthGwpnnd
(2013p.),

e GplwGh cwpnwpwuinmput b ohGwpupmpjul  whnwywi  hwuuwpuGh
2hwpwpulul duwthbugh, Gmipbph ghdwngpoppul, whuwlwb dtfuwGhjuwgh wiphnGGbph
huwfunntin Ghumned (2013p.):

Muynuwiinpjut Gipwyngnn hhiGwlwl nmpGhnp:

*  Suppbp Gmplphg wwwnpwunywd Gougtpn L Yo-hg wunnpowaguwd puquiwpbpn
frznnipywl Ynnbpn] mdtnugiud whbpg tpwp vwih wytwlput soswG junhpGlph oiomdp:
Cun undpmpjud  sunhwipph’  dhowgoyl  YpqmGulhnipymGi m YnpumpymGf  wwwhodng
Epypwsunhwlwi b Shahwlw wumudtwptph apnynudp:

°  Unpumpjul Ynnbpny mdtnugjwd nnnuilymG stpnuninp Ynduynghniwghé uwgliph
omiwG L YuymGnipjwl oupnpiuy Gwhiugdvwé jufinhpStph npdwopp b pidnwip wy nbuwptipnid,
tpp Ynnbpp wnbhnuapduws 66 Gwiwwmughl biqpbphg dtymd, tphn SwhwnwhG tigptipnud, pohyph
Whgmbinnid:

*  Gunmgjwoph owwhdw) wwpwitwpbph /uwh zbpmbph L Yontph sunhbpp, Gu-h
nuuunpdwl whlpmGGtpy/ npnynidp, ppalp wwwhngmd 66 Gpw dhowgnyG juyGwlwt phich L
Yphuhjwlw pupdut wpdtplbpp’ huunummb Yreh m qupwphnwhG swithtph nhiwpnid:

e [Cun wipmpjub L pun YugniiinipyuG owpunpiuy GwhewgdtwG fuGnhpGtipnus uwih Unntph
wbnunpiwG wwppbp ghupbph hwdwp vnwgywd wpgmGpGhph hwitfwnwlwe ytpmiomipmibp:

{pwwwpulnnifbnp:  UnbGwlnempju  wpymGplhpp L hhiGwhwi npnyplhpp
wpunwgniby b6 8 hnjuottpnud, npnGp 624w 56 hpuwnwpuipwd wylunnwpGhph gwiyans:
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L mpjnl  Yuoniggug 1 mn:  UnbGwnumpymip jueiud t Ghpw-
ompjmGhg, snpu  gyluhg, pinhwlmp  GqpuiwgmpniGGhphg, 122 wGnG oquuwugnpoywd
apuhwlnipyub gwllhg L Ghpnpiwé wipnhg: Wvunnwbpp punyugué t 123 tohg fibpunkim] 27
wiygmuuwiy L 41 Gywp:

UCRUSTLRP LUUUNAS O TLATUNRe 3NKLE

UnwghG gjfunud Ghphwywgwd b unnbbuwunumpyut ptdughG Yhpwptpnn whuunuwGpitnh
hundwnmn — wlGwpyp, pifwpyud  &A hqmapny L wlhgmnpmy 2tpuuninp  wwpbiph
LupudwnkpnminghnG  Jhwih, JuymbGnmpjut L nputg owwhdwy  Gwhiugdaiuip Gdhpgud
wyiuwnnwGpltipn:  {pdGwynpdnnd E unnbfwhmumpyniing  Yunwpgwd hgonupny L Wl-hg
wunpwuujwd  Yogquidnp 2ipwynp  uwbph oupumnjiwg Gwuuqoduip tpupbpng
htnwgnumipmbtph wihpwdtpmmpymibp:  Qwpyp wnfibing, np YndwnghghnG jmplphg
wuwnpunnfwd vwitpp dnntjwdnapdmd LG npuytiu wlhgmnpny 2tipmuwninp, wjunbin phngnuf 66 U.U
QwnipwpdnuijuiGh wlhgnnpnuy vwihph hpiGulwe hunjuwuwpnuiGhpG m wnliympymGGpy, npoGp
oquuugnpdymd b6 wfuwnwGpmy’ Unquidnp  ppununynp uwibph  hwydupyh duiwbwly:
<1m§u1ululmu1u]uluﬁmpmp Ghpljuijugywd 66 w2 fuwwnwGph Guumuwyp b Tutinhplhpp:

Gplpopy  gjfumd nhunwpidnmd &6 Gogwmpjwé Ynnbpny  nudtiquggud wlybpy bplun
wihwiwutn hgnopny b YndwnghghnG Gymiphg wuupuunjwd  tpumunjnp uwibph’  pum
wiinmpjui, oyuiug GufuwqodwG fuGnhpGhpp:

2.1 tGpwuqumd nhuwplpmd &t b [uympjudp L A hwunmpjunip wljkpy bplup
mnnuyymb vwy, np6 wqun hbGguwd y=0 L y=b tpyujGwywl bopbpny, dhdjwbghg a
htinwnpoipjwl Ypw nidbqugqud L yhwlwl YoznmpjuG Ynnbpnyg L phnGugnpjwd t q(y)
jGwywb phnbjwopm] (Gl.1): Glpuwnnyni$ E, np uuqp Yuqijus £ z=0 thohli Swltiplanjph
Ghwwniwdp hwdwguwh guuwgnpjwd tipbp 2tpntiphg, pln npnus 2bpnbpp b Ynanntpjwl Yonkpp
wuwnpwuujwd 6 wuppbp  hgnunpny Gymplphg: luGnhp E nuinug YnGunpnighuh wmpud
hwununnnG Yreh nhupnid npnpty oupnniwg phpwywhwlwb wwpuwniknptpp, npnlp wwywhnynnd
L6 Gpw wnwybjugniy YponmGuimpniGp Yund Gnzinmp ymlip:

‘.,V
' ' N ] .
: i
b i %
]
Wi g L o o B M
: 4 4 sy
h
: Y ! hj2
| X R TIETT b ..‘l ........... e e o) o R
i ; -
a a2 al2 a
E

V.1 bmupbpu Gnpunjnp woh hwpuplughl upubidnG

¥=0 L y=b Ynqitiph pw bgpujhG L x=0 goh ypw hwdwsunhmpyuG wwdwGGhpha
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1

pwjwpwpnn vwih ondwd dhohl dwikploygph hwugwuwpdwi

D Nw=g(y) m

imomidp Geplwpugynid £ htinlywy wbupny.
w= Z( q,:‘ +A,,ch2.,,x+B,‘xsh}|,‘stin Ay, )

=\ D4,

nputin w-6 uwih Sydwopt E, ¢, -6 pun Smpyth 2wpph g(y) pnGiwoph nuiyghuh Yhppmovws
qnpowlyhglbpl &G, D=-§-[B(Z)h: + B(’)(hf -k )]-ﬁ toupbpn uwih quuGwih6 YnpnmpmGa L,

() N i
) = ?‘ : ))z (+=12), E9 1 E®y®.6 uwh wpwwphG L dhehi sbpnbpp Gmphph
1-"
wnwdquijul pmpwaptipl Gh, A =6,+35,, b, =4,, 4, L B, qopowlpglbpp npnpdned uwih Ynntph
Ypui htifidwl wpwjdwGibphg.

ow ow EJ, d'w a
Tl L. s e s, (&)
ox ox 2 oy 2

nptn E,-p Ynnh Gjniph wowédquiwbnipjwl dngoyf b, J_-p’ Yanh wnwiigpuighG hGhpghwjh

dndkiwp:
Uuwh tpntipmd L ynpwnnipyw6 Yontipm pupnuiGbpp npnpdnud 66 htnbyw) puGwéabbpny.

/52 2 25 2 2w
0@ =g TV 00 W) 6 g L AN L. G Y SR .
e i o i ¥ |-

Uwih yjmpupwGgymp z6pnf L npwmpjut Ynnh wépnpjut wwpiwiihphg
ry?x[(a},))z +(a§;_))’ _o-g)ag) s(R(s))i {s=12), max o, <R,

npmymd GG hwiwwwwnwufuwi  wdkfundbs  poypunpbh  pinGwoph 50, =g B (s=l,2),

Go. = 9o/R pbmusd wndbpGbpp:

Uyunbn g,-6" q(y) plinijwoph dadwqnyG wpdtpt L, R®) 1 R_-p hwiwuywwnwufuwbwpup

uwih 26pmbph L Yngtiph Gyniptiph bwpquwpluizhG nphiwnpmpymG6tpG LG6:
Yumnigwoph Ypw gopdng phpjwd phinGjwoph pnypumphih wpdbpp YihGh.

9= mi“(am’qoz%r): @
Uwih witfwdko sipfwopp w, =max w L pmjpuuptih pinGwopp (4) $ubyghwbtp 66" Gpuw
xy

bppupuhwlut wwpudtngbphg w, =w{x), 7,=2,(c), nuatn ¥={4,.4,6,6,}, 4,2 yonp
pwjGwlwd hwnmph dwibptiug t:

UnGunpmyghwh wpjwd hwunwmmb §peh ghypms Gpu owpnhiwy  bppusuhwiput
x= A,,a,é',,&,} wupwitnptph npnpmdp, npnip wwwhogmd 46 w, S4dwoph Gnppwgnyt Jud 50
pmyjunnptith phnGdwoph dtowgny6 wpdpp’ phpymd L htwigwy ng qdwihé dpugpudnpiwb
fuGaphG.
qunGiki. W =minw, Yud Q=mfx5{,, x=1{4.a,5,5,} (5)

htnlywy vwhiwfiwgiuyneitbph ghuypmd’
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