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sB d&zOMlis d 1 CMmY J ted d3J dzls Odz! dats 2 Isd ~ded € d,
o' ydmadzdlsj dz' dg" = MdMmlsj 3 d d&jlssHdscd + My J
utstslse ilsfilsedji HOMstelsk Mf j ydoOdz: detsmisd
 mmj clsOydw f sfmewh j dzO tcOL o dlIsds )
Sflsdud MS da2 da 3Ot jedsdi d dzOd3d U4 MEs5d3 + S MY §-
f OcOd3d stetse  HodYJdd¥w d HJWBted3Oydd o C
dmMfsdz LzjlsmMw o LOHOYOR ftesd3 h dzj dedzg" = O1
Oo dOyd sdzdzets 2 tcOC jIsdzts 2 d ¢ tsfmdzd y JOffndy tss L
M j ydoOdz' desfyplsd 2. 5. 13, 0O dqd3j dedes  zdzS IsOc
4, ¢crfMMdzj Hiso Odzd | o dzd W dzd W zO Isj ndedyg
Coziglz C Isd o dzts | Cots tdf fiskathgis) -dfddic of O tsH d d2O0d3d yj M S
ftesjClsdelzj &3 = S tsdemlstczC ydgwrne.
10.cuvjmndzsdzscdud MEdJ HBE Y JsiPiad 2 ¢ & dzlsfig tiscz
sBj M jyjddw fted ftosdLotHMmlsej dzj lsOlsj dz' c
bftesB OYydw OB .
tdLlzd sOIst tcOB BIsT f etsh dzd Of esB OYyd
B3d Y HEZXRZOtGESH dz2" = d Ho Iz~ SlstcOmMdzj " = C s
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] Z0ea @ {f sMmeawh j dzO s dmOdzed & tsfdzts o dzr .
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ltedo j HJ dzO ( dztctstse GO GAASE Olsstcdz’ = dMMdzj H tS¢

| ZOo ©® f tsMme v h tflapmOdzd & f totsB dzj d3" tcOL t
otcOh O h jesmMw oddzsO® € 0OC yJj dzsedast PmliisD
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tejhjdedj, BGMmdzso Odzdetsy dO Cddzj BOISdEJ olsk
st OMisiHAc s H dzf) OtzO ff tcdtelzd dalr'] FPY e 52 H W s
CokzyjgagdOmisj 2 oddlsO.

| ZO b smo W i fedg@3] dzj dzd © s dMOdzdzts?2 ff Ots
Ho gxizdv dztsf GBiylsiSs dafstat ¢ fae-jodeds'dz sted ud MS d ~
Hody jdedw dBsHjdzj?2 dsfoOmisj?2 oddstses o jtolst
g W tsted3z dzd te s 9 Odz smtse J dzdztsMisd dMf sdz! L 59 O
ltede jHjdgr to]j L [zdziolgi@dds d SQ des j dipREzdistic B! jtc t35H d d
Istc z B1D4. U

| ZO0o d tsG)o W Mnjed@® dzj dzd ¢ ,d L fi3g tog pifdtgidadaiztsy j d
B ssHtsdz d Misstetsdedzj 2 Mis | tej Mstedesdjdztzy ds'tc d to
MtcOo dzd Isqd fotf dAs O RF 2 9 zOB stcOIsstcdz B tc G dgfjas® I
OL tesHd ZORI UH-NE B2 ZBeEBH j dzv & Ctor &zO B j MGt
f OMMOydieMS et MOBsdzj IsO. [ yj daj dz@ o tsL d3ts)
HyWtstedzOyd2 SCtwkydiddw d dLcedsO. 1 totso j HJ
Ho zrn o OtcdfOtdzsdzdd? .d L

] dzO 9o Off s o W hsjfdg@n O dzd ¥ B IssHO o9dHj Gt
Misjtc] sctcOBRBBI Isted d . [ Isd3d yd dz stse j dzdzts M
HodYJded?2 o o0OttdOdzls i tofls gzts § {5 dzts O Al jlsldsteid d &
dMf sdz' L so Odad j 3 Of tod stodats? I tddl asde 30 Wb d s ft
IStej -~ d3j todz’ n 1 QcE[DGH D IS .if § Bl dz!) G § OtcOd3] Is
HyWBtedsOydd dsHj dzd o9 ddzlsO o j tols sldpjSs O odzG
dmMimMdzi Hso Odzd?2 otSLHEMNd 7 o ddzstse dzOIs kz te dzts
[Isdsj yj dz@ s j dedesmisd dL d3jtej dzd?2, ¢ 0OL(

¢ csBYOYLOB SIsT

[ Mdzso dgOI$ j tedf O dz' tcOB SIS HisC dzOH "™ 9 O ded M
StcOmMzZBa) $HIHdOSHA 7 L Oda hizj szud iz yd di3" |
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odH ] SctcOBRBj Istedde, skdih I1.1., sktk4d @2




15

4 1imkddS [MSsomMitets ¢odOYydsddscs R
Hodyjded® d HjUBLEOYydd dsfomlsj?2 oGLHEN
Mlsjtej scwOBB] sedde, skdjh 1. 1., sktkd
2024¢.

1l B dzd S Oydd Scopus
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] Olsj dzlsr t A

1) cuftshse dqLdjtejdd? Wstd J §sdsyjddw
skazj" 1.1. d z o GdsHj'deskz dgtme "4 .2(7.4,9654, [ 1
17, 2021,

2) cuftets2Mmsots Hdv dLBjte]jddY ¢jskjlst:
HiWstedOoydd otwOh O h oMyl dzgh j IS sis.0 .8, ¢ B figts
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[ jbtsw dH  SCtOdR] WisdctcORB] sted d s f)dzk
ftesj Slsdodzs? G jtsd3jlstedd, It jfMks! dz© L O
stej ndsj odzs s f tesMisteOdzMise | dzQ Is ¢ BB.d3] 1o Gein © «
dmssigd tjlsj 3Odud MS¢dr dMmMmdi Hise Odzed?2 Y tetsy
Ctdzj y XVI Il 9j¢C0O, -lod%lssy ez tcdbpBikias b ASHS
s f€dsdodz n Mots2MisgOn 1 YOHBHER § § HA I IedL
ftosj SCldodets? G jd3jlstedd SSCONUOH&E) OREBOLZH
1867) d z1O880 ) 17 938|L[35]. o j € j

] dzOfMlstswh jj otjd3" o dBjlssSHOR odH] B
"M foRYN csbOd o dH] dL @B Y dedz® B3
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L dzj CtesBOC dzdlsdzr & otsdeds ) sdkEyOj & j dL s
odHj. BOSH]EOd discj figsBb&gddd € Odj tckzS O
Pilstes2Miseots, dd3d sl 1y tedf J igelzs d Missted tg @HR( o
fsdsy " jdedelzs o Mo jlstsdzj § (e thkd yQqjjdg R I tdschadf A
dzOL " o Ajdawmis! & i cdmiste OFE,d HdgQsd t§ EzH Jf dad
sflsdud &2 thd

2.1 OcoGeHHOCTH OJIyYeHHSI H300paKeHHH B 00beKTHBE

MOt OC Is | tgfd fiiplddestof j dzd 2, tsdzEyoj &3" =+ M y
filsd §$adj Hj davorsdfis Pildhfgls f € 8. @1 | Cfiptsffgls s d Is
mMdmMis e JtcOs h drn d ©WOMMJjde O h dr dzd daL , 1
SHdats2 it fddssPy j MCs?l jt€fis d 0 OL deld3 doHQEE[AD pdAls g
wog dzw jlslssitz? dzd oz CslststcOW MsBdteOjls dzzyde f
i tctsMmlis tc @,dzMmftglsolg SletsyjCiz s BRAQAQLEB tc Oy j dzd MO détsodds) . c
~nOtOCIsjtedMmisd S Od3d Is sWi€ SiB ffy akzg @zl fripldrOvodaECy'Os fits!
o fdtsmsmMisfflsdzyfgzinps O M , tOMmf sdzsy j ddzOv
df j 6§ Mj Us@FYQAMe s~ 53 P dath P UJ 6 L sl Hdgl Oy &
L OC s8dz0d3 dzd dzj @ @Atpfd Is s dBdfJC dsls  dzsM S sMisd  dz
(fdtedHdzj § OB thyfj jo OdAfipftpls tstadded js)ls  dzd dzL @ H
(LOHdz] J tcOB syjnjo Wi Goig Is i) dpcH jiz) 1§ ts daEiA WA 5 to 3

1 1 1

F:L1+L2 (1)

Pucynok 1. dn j &30 EMmlstes2Mlso © d odzj " dzed?2 o
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[Mdeso dzr &3 Mots2MmMlsoatsds IstsdzC 52  dzd daL ' wog
Colssigts j Hddgztsy | Miso 5 Istdpyjfinr Gt glLolsiGs Mis o z
ftosaBHYIS YJ o] LS. wsddBaOdelz sdzdlsiim ek Eilstetsd s yJ d
Mn teOdzj dzdfij @yt jldmitfdrsng 2 Mo jlsO ¢ tflsdyud Ms 2
9" AaBBHJ . | dzDioyigOdzls s syt ¢ yd d .

td Odzt dz" §j dzddar dBjels MmWjtedud MEze W
tcOMf sdzsy j dz fetsL cOyYdzr 2 BOIs) o Otklshtcf BEC O
sls Jj HJrR& @Qr .4 thfdzsO WS EkMmMdlkzjls Mo jls Wk
or L'’ éc@®@)ltslsdcOL O IssYSdd[@3P ILOERGOYfjietsL tc Oy
zddzL ¥ B @O HsMis: & ¢ OnO | dzizd dzitc | loas dzf
otsdzdztso 52 HdHtsdtcMd P2 W OCISO Mdzedy O Is SOy f
sls toj Odz! ded 251 Wethidglr . f sdzlz yj ded W COyd mise §
Bl jSIsde | dadjpmEdkidasBegEeOs hdn d ttOmfsEf&s@ds
f)ts lssOsmdizs 3 dz" § Sinsdnedifig@dd O " Jest skze tsd
dzj M¢ s dzdfdaz®@ i3 § tc fadfm tcXohpizid@@M fJsd I M § O Jshls
dL 5B ©0OY J dod 'S ls dRfsydissdisd s i g jote Adethnf§ s/ Efd3d
dimf sdz' L ts9 Odzed j d3 1 tots ListdfQoyj di’ j oz jrigaass? jfijdsdo Godsxfo  {ff
ftcj dzts 3z Gz 3. tsBECOm Msjdgg € Oy Jj Mis e s B LISB dzIOY j
HOY J tBifiy CdsddatRdsisdsd Gfdgf2 2 j Is W dzb = ) RO tizfs 3P dz
Yydw tcs®Odg] (d®F tc Jalglgtes d dz' dzr = )Is jdi) RV vsddzO s Is
ftedBstcOBC fw@addas s smw tsBl jSHE o , B hdzH j t
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PucyHok3. & n j 30 N JioCtSkzetsdz desets B

{ JOdz dr &8 B jCIsdo OUsk]deCkondsts dsfi) scEAsfplsaf |
dLBtOy Jjdd¥ M KOS MJd Bk ikdEgzdd dits §f Hat j fzin G & 2
[39], ks wo dj dzfjj g Iy lsGiBctse @aE Y Mlso 5 B
ylsts f dzsh On! Bl jClkdo O, YjtjL Sclser 2
9ty HJazy 2 (Q)dM. v Y] Wodzjdedy odds jlsd
dzi Mssise | Isihpodjdiztacipls alzd e jOdz! tes R | 3O wdf)y.( { d fr

[ jOd dz | EBOPSChioqL s s OCdd § da
[40], Us t 5L o suidlm) j Slsdo §sdzyOlk!' dLEBBLOY  d
©ZO defoudas @fflssw dzdv 5, HJdZOS BasR W SE T O
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edfzdS ] 5 sdisg P2 Offgo j SO o 0@ o @lg d A dels{O AH o
HJOWteOcd™ M DndOMp g § dzsmesmis! tjcd
ftojHj d&ZOR tedOffipls sWshEftvtctsdz © tsdzlzfy te O i tioHadi@s t
ftodHidz ©Od tejsty dgd@L dzd udw o totgls ff isif)fig I o Clalfyits
Hd Of OL dsdlH O f Gntdis o j Isiseo &8 f & M s k@ dzidztefy d L
ZOLoOdzb p G ila Csflsd tBI jCIsdo O.
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DL,

Pucynok 5. dn j BBO HdzW fftcjHjdzj dzgdWVv & dzlzs d dz

10deBsdzj § Mkh jMmlse j dzdzts? ©Mse j dzdztgils s
o d IO BB Istedd Weodzwelsiw 6jBdibedud MEdy
dzOtelz " j dzd jy Jzdpsins® df' Wdzts @ Isfdzeftsjd G y dzdf dzO f OH O# f
slsdetsh jdzd¥ € BSfldyud MEs?2 Md 4O mwr-dgHdJz] di
n BHBEZ yJ ? Mo jIls®O ~ROKOSCISjtdzts HAdZWs Mg RL "ta
dMm¢ Ox § tedzl YOG LAIS Rt @y j U d dMEQoY g™ 6L H | d
Colzfifd B33 Isfafspds d s j dz' dzts T PH GOz OY ed d f
fd Bk stadldrdge § dzyd Odz’wazOwY HdMiststeMmd

rdms s o Of smv  5dzd dats s d3 Vg o g Hej g
dziz yJ 2 Udtgej:Is O

d°d, @ dy ‘&, * t. 2

{H{izzg Lb) r( uo) S%Z;U,V'I'QBIStGHq'dZGISr Is ts Y S dio, daC

Vo I CBtsteH JalaRBs dzts 2 stsyscd dL st g dad®j yils

Bfisdud ME 52w M CH dzj J ttOMmMmls 5w dedsd W WiEBY dijs
GJd R sted ud MS dho dris ©Of Y oyl Pagdic O L d3j

rtezedd3s o Oted O dpls)S=RE)EEqgdPSY dzdz) W s o d3iz dz

1 o O3] T f sdzd tzfpfiglsts?2 Misjf jded M H s SSEddad tis']

slso jlsu@F Is Odze j defyifCOQy [GizdjwsW 8 BPOdy t Oz dzO f Ote

Cit@Bilstedyj MSdrs dMEOYjded?2 dE Otf @Uslefj telqts Lz
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D = {dy,do,dsprp2}. } tod el ls Ols findzd yE st § 50y, d jleds H dfr
d3j jIs Isdf cysHECdeéd<O Isjidifdzdec BSsmuy SWaWed y dujls
f5COLOdts dz0 wdMmMizdeSj 6. s Ohyg thedserjesdsisls tg gt
dmS Oy jded 2 .

d=d; t e ‘re S opt 2 2Aw /W) 2pLe u)(v- vl wi

3
dy=d; T, “rey ° orpk 7 2w w)R/W) 2p(d U)(V- V) Wt )

d,>0
d,=0

Pucynok 6. RL BtOy) jdzadj oW Bskzetsdz dzd € O {fdied

RL tjLizdz sOlstse dEQ istists & laidhdin) 3 g@ERgZs o d
Ybts L dzOouyddssmis!: Bizj szshls o ® L Hzis M gsiglos. 16l Jj el
Ul §tcOC Is oyt ek dsj dizgs flzgasaid H | 56 to O dgaizOls i iPO o3r 2
LdzZOydd3" 2 9C d&zOH odzsfmdls f jteor 2, ¢ 9d@d;itc O
1 sl lssdzgz o Btsdzr "ddzmlse ] G dMOdzder = o OBt
5Bl j CHsypl o0y dejfniv ot ts fig l3tfdy O

q=d 3.
q,=d 0Ot )

J fn dzlzdg@dgts 2 HJdfdls sty tavy @ s ddn ¢ O g =izd
dLsBtcOY 4 dzd Vv , BwBs Y dats otsmipns Otz 8§ dIs dzj BB
dL tsB tc Ofejtdedef wh 521 Hnlisls 8 ydiss iistxte: &3z dzO d3

u°u, {u w) (1Gd,)-

vy, ) (L6d)- ®)
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2.2 MaremaTH4ecKHe NPUHIUNBI BHICOTPAMMETPHH

[ jIstsH 9odH | BCtORBJ stedd Mmdese Odz dz0O
ftesj Cydd btjr-di3itecdzsets B jECISO 9 i to s
JLtsBtOY jddY B LOCBROB sy SIsdodats?2 G j ¢

2211 OB BYO®BOSISjtedmisdC O
[Mdzso dztd? BnlssH O o dH j W didsitsicl i tzic gz§
fosmisttOdzilse j dzdaxyz s@&Bis®H PEEO IS 50 j toF dats fls

C steH d daAEBQEOL s BYEE?2 dz0 yd W o o[y ¥ i legBuycer
fsmistesj dzad§ yYJ dzlsteOdz' daz® tf dpfislg &UH d7 ftodo

OIITUYECCKas1
OCh

6 TOYKA O0OBEKTA,
00BEKTUB Mapkep (X,),z)
TOYKa

n300paxkeHus

(u,v)

HEHTP MPOEKITNU g
(X0,Y0+20)

Pucynok7. dn j B3O Y j dzstcOdz! des?2 ftesj Cydd o

g dMmilsj iF CtsasitcH WERBYgds' o o j Clsstodzs? SR
PtcOo dzj dzgd2 ( 6) :
X=3+M3 X (6)
G HY=(xY.2), X=(Xh,Q) i s e@Fed | -cOwstety nEHsY ds
CosteHdd&zOls tBI j SO d SXOHEN W 2)iNs®isdlh B 5
Yj daste® fwsiCydd o Mdnlf]ikdo St @pods” ¢
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Ctsfd dfeshts ol slststc OV  ff sizisfy@zj bBigw O g iz s s o
CststcHd dzOls COdzjter Hdzw f jtoj mnB(A)O o MmdMmis] c
é"Vlll M12 M136
& o)
M(a’b’g)zé/lﬂ M22 M23(:::) (7)
@Am M, M339
Il 1S jtod d3j dels Odz! des?2 RO listsdi  z0 a3 O jo dpdk
o dHJ mMdzj Hize A j2 f smdzj Hiso Olsj dz! [dBls M IsTiy dzEHfyEx
fsotstetsls oasCtokzd Oyidls dz% Gdzi ditisd wtefipd dizdzO0 k¢
sz o RsdGISsEecsdz 000 sCteclze tsMd
M(a,b,9)=X(g)Z(a)X(b) (8)
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EX- X =M ;X + M, + M, @;
iy- Yo =M, &X+M,,&+M,, @, (12)
bz- 2, =M, &+M,,B+M_,@.

] dzO o dfy ddts olAf tg @ J dff wiftplsdsts) jj dztfwc Odz! dzs?2 (o5 ]
EPidzse dj stlstsmM sy dydzts mis ds O MY 85 5 jnigdetOwzisezef fi ¢
ftesasHWh dR yYjtejL fibdysFfel:s sehmj Clsdd O -

X=X _X_U-U Y-Y,_h_v-V,

2% q W g% W

(12



24

ANzdzS ydes fewiLd CtttHddzOl { dgisids O it
dno sHWwhdzase d W Mg B YL Wik dasmdls dzOL o Odzc
nOOSjEdmMbEEGHEOBA) stedud MEBs2 MdMisj B3 :
MllQU l"Io) M'lz (VOVO)_MlB Wo
M31("DU l'*'o) M'sz (VOVO)'Mas Wo
— M21®U l:'0) M'zz (VOVO)'Mzs Wo
VIR HE ZNLQU uy) M, (VOV) - Mo, W,
{ OBSYOWY DS OEOS s, tadohfldibroazey dosRH ji (teldg)).
e WoEB dzj 2 dMyfsd L 5o Ols! tOBBYkEZY S OLOC
§U= W Mi(X- %) MLIY 3,) M (4 z-) & -
i OMél(X_XO)-'MSzGY Yo) Myi(Z2 7-) >
1V= _\%Mil(X-XO)+M22(Y Yo) My(Z 7)) .
I Mjl(X-X0)+|\/|326Y 'yo) M'as(z Zo')
[ Obteq®09o dz0@ 5B tcOls dste=? MAPdFk, | Is wGdsf § 5 dzd
BOIs teM.y J

2221 OOBjEAE Y] 2 ROLOClkjtedmisdscd

(D:

X=x €Z %)
(13

— =) ———)

(14

{ OBSYOY LHO®OCkjtedmsdS O L Oy, 8 b,dsls
UoVoWo}, M HABOGC Y J tslsdztsmw Is f OtcOd3j Ister G J
D={dy0hdsp,ps}.] odH | BCteOBRj stedd fteddgvlsts tOL |
Ctezdffr: OLO®R] Ister o dzj P sz, Uhieo} j dzlsCofedst
TOEOCljtedL izl wOMysdsy jddj] SO&tr o @t
o dzlz s te j dzdzj ¢ 5 s taQ={ dzin, dotdatsled b dpsf v Ctlstster j§
nOEOCkjtedmisd UOdEOBMRdyjjter 1  j o ydfdzj dzr
TOEOCkjtedMisdSd ) ESOLOddjd df WdL duj Mg
2.2.3 s Odzd B tedso & Otc d Is ndymdzs 23"

) OOij e’ tOBBYJ 2ZO0R BBOGEY tcdpM s LY j
L Bj &8 Riz@BE@S]. sOkdetso O, §sddks dzO-
MowLd CtststcH d da@diz, € @MW) Is H o §



25

vOB dOMOE ste’ ©OBEBYj2 ROLOCkjtdmisdSd

4 d d&3o AdLdyd mMed2 f Jtekffd[BBL
X0 stistcH d dzOIs T yj d
Yo (9 ntSHdzts 2 G dzO 9
VA, sBl jCIsdoa®) o d(l OttOd] Ists
(9 d3gdf3) 9dej "Ndzj 65 P

U L G dzr f sfdzj H|tsted j dzls d to
b fscotstetlsO g4s G

g sBl jCISO (9 tW©WOH)
Uo sttstcH d &zOIs T G dz
Vo dqLsBtOY Jdzdw (o

Wo |1 OHdzdd MBftewyd

sBl JCIsdoa O (9o ¢l OOd3j Istg
d; sL WWdydj dalsr o dzzIstej dzdf Q
d; HdMIlststemdd stedd dalsd to
ds (BjLW©GOL d3j tedz" j )

P1 Sl WWdydy dzlst  Is
P2 |dME O jdzd?2 (BJLT

T 1jtcoiOkts ftodowL SO dL d&3jtedlsj dz' dets?2 fmdfls
CssteHd dzOls B jSIO dMidzj Hse Odzd2. |1 O
dzj sBratsHd s ftesotsHdls! dLdgjtej ddw o MmMlstetsa
B' Is! MmdMmisj BO ¢ tststc@W dzPdsd SRR tiets O Is tsi3g dp@sdzCh
Bsyjls Brls: MowLOdO M wBi jCIsds ddzd Ist
fsmiskzyf Olsj dz dzOw MmdMmilsj &30 S tsstcH  dzOls) ;
1 Ibtt®W,j dS0O MY jted®j dzsOdzr dzts?2 f tsctgj b
ltesyd M COkggEEsEORE] sted ud MEs2 MdMmisj
9 ftesMmistcOdzMmisa j dL Bjtejdd?2 fsd3jh O s d3dats y
CstcH d dOBSYHBYH, {tjecdMmistedtclzs Is S H dats d dzd



26

dqLBBtOY jdzd?2 d i tcjuy vyl dzk ts s & 1 iif ks oisjslddr
LIsdrn Issyd & dz2O0 fsdzzyd dzde" = dHf EBEGOY 2w &,
BOMMder ¢ &tyterAalddared { i) MdMis) B2 EteOo dzj c
COyj mise j L OHOdzdzsc s W 2z dz§ yd 5 dz0 dzO, dzOr ts
CoOHWOIstse ) L dg@ippdmedizdz” g MC sdzr = S 4 WW dydj dals
odHjBSCcttOdBd3j Isted yj M 2 shisdifejddOdzdz] Ed ¢ B85
ftosMistcOdzMise j dzdz" 7 CttsteH d dzOls  d3d dzd dz0 dz! dzr
ftoesMmMistcOdzmiseo j L OH O Is ) BB O i) jdy difdsds
dz0B BIO W C j todz' 1 bt gd &j tcdzr j C ststf e ded® Ot d 1€
dL &3] cfzgesBMtsB i WHB M o dzkzy dzs?2 Md MB jodfj ¢ OEA
sidgB) jCIs EMlsOdkzOs zdo O sw o tOL dzd ydzr §
dzz Y dzts 2 M dfgle JdgPIsC ts

sOdzdBtetseo € O BT 90jls Isteij & ts dastAPdEts © dzH 8 Iz =9
QolssC OdzdBtetso ¢ O.

1 5 dzdzOW COdzdBtetso € O dL &3 ted Isj dz' dzts 2
ftesosHdlsmMY dzgO@ @i Misj dLdBBjtejded?2 dzO + St J
Cdzstotsdz! dzts @ s i tod M tifsfBtidzdAddlsY] dz! dz" - )
gL &3j tedlsj dz' dzf = Efmlstts?2 Mise . tdLizd sOlstsd
CsL WWdydd dalsr tc OB 5 YJP2d Q- O CSdedp@yd M @ dzd B t
Istolz H ts] 3¢ ©dzGs BAg Y § UdE® g tsdz! N Iz 8 ls €2Q dzi3fp) 2!
ddzmistclz d3j dets O tdzj Clzlzs M+ L d3j toj dzd 2 .

llsstes?2 90ttdOdzls f tctfd jHojzRd s O @ary B t€ O
wo w3 wa®B thtc@BCIsdC ] o doOkzydzsdz + €My 4
Cdzstetsdzy dztse s teftiniftf tisdpdsp st jddlgfidts dRtf § dz! dzr = [
B3 Misy GJosd& My jdeffsd dzlsO B'" 9 O Is tshozisy dzj dat
fdoatsd3 L Of) GfwLjHjdvelshy OO E5E]
Hy &zOJ sy B stcOIls stcdzr n Emdzse dw n m d f
Ctodzlstesdzy dz" » ftoedmMf smtsBdzj dzgd?2 d H s 8 dedpgfily
o fsdzdzj dzgdv f jtcosets SO O dzOMistes?2 € ddzj 51
B4 dev sty fHese jHijddd MY jteddj RO, dzDIs



27

ftetso j HJ ded W L Sy j tod d3j dzls O f SfgzdztstnfiiE® @ dzts ¢ ¢z §
dLBj edlsj dz des?2 fdMlsjds2. 10 {lksd {0
Stedj dsdBso@lEagls SO o §sdzdzy j kv ] § 5Bt
i tod o) fdsifpryls & f)dzd 3 Qi slisthpdzEsiP€its,2  § SH R S H
dL d&3j toj ded 2 o ) dzts Y@z L@ Iffigissoddo ~dz" » M d Mls j o3

vy =

0) MlsOydsdo B) stsBddz datsj

0) MbOydtsdOts B) 5B ddz! detsd
Pucynok 8. stdzlstetsdz! dz@ §| ftedmtf smtse dzj dzdv f dzO

stejlsd?2 9 0ttdOdids desfdls ez0u s@dzd p O Pl E
kjdgBI jCO orfiskfOjl MOdk i jCIk dhnMdy H
sBi jCO dzOdzsMW Is dzd B us@®H GRS J tedty [ls ®B Y €,
Hisdzy dz@ B' Is' €2 tcltrydigiss s 1 s Clsj OLdis o
tcOMYf sdztsy j dg@ dzdh '+ © tsetcOdedyj dedets?2 B dzOMl



28

HJOYf OLtsdzO HodyJdedWw, sl ilssdisz tjL kzdz' IsOIsT
dzd h ¢ o BetOdzd Y dedzts 2 tsB dzOdds] e[l GfOded] " Hais
qLdijtejded?2 BEHjIs oBLtOMISOIS . [ dzv  fftsor b
fesotsHdls! o fsyjMming s3] widR®cith s Bk i
Sftcj HyJdvw IsjSkhdj LdzOyd ddw §OROMR] Stttso
2241 zIsd tOL tdg sjf ded v j dzj dzdzts s d

Il MOotsB M j 2 (MmMisOdatse € j LOHOYO it H,
sBi J CIsO ddzjdy tety foee[jBHQ Cdz] C@DS H dzw  dzO = t5) H J dac
{x,y,22 Mmkh jmMlsolzt s Iktsdz' ¢ts Hoa O kZtOo dzgj dedw (
tcOL toj N j ded wdzjf et jlad f3tizj dedetsmisd o dBjlstsH i o (

}jteo " 2 iMifjusises) gl § &3¢ d Jdzd fEl) o) teeftc @&g
flsd tej sl j BSd daj 5B r tsHJUWEC L ddedpds i to dtetes ¢
dLBBOY jdedWw BBI j CIsO. MY tctsp BB R dhdaf itsin dgtsdz!zq
COgj fodzdtc OL dzr = ddediztsy J dedPL dz" | Bsd3j dzisr € 6
COdj tor dqdzd f tsdztsy j dzd W &ZO~R tsH dIsfw o sw
MsMmisOe dzv j sw Mo wWzw Ml ag@ dzf dzq ¥  tefdely %O J!
Y Is" optsdzgz EZteOo dzj dzd 2 .

lIststets? ififfffifisde L so Odzedd MstelzCIskzicld t& s 3O
Brl8fj Ckh Ow Mo j Is tfadts ddzdrezif sy ©®dzdz” 2 ff 2 yts!
1 d BB SH B WdzdHls | dz@ dzOW d dz¥¥ ts tc 3@ ks dztd 3 p tdz
tcOMf esMistcOdgp O . dizf Y JssH ) MJj Ckh j2 Mo jls
L Otcj Ct5j deH 59 Oz d MM d sy’ fh teiz] dgafiasEisis] o s H i
¢ ts dzls 58, dbB].

stejIsd? fi) f dsfffistedz! L s Odzd j Of tod s tc disstR
ddeW stcds0Oydd, fsdzz yj dgdets? dL Htekzedr dMist
tcOL dzd ydzO, zOf ted d3J te, 56 teOdzd yd ded J Mmlsj
ddzgt stedBOYyd™ s oMY tsdztizs & dzfidOy gYeive jfte n ddsOheS dj
Hodyjdd¥ d HJWSGdDy dsdndzszse dedizf o dauf totefds@
W st 3d eiz@ s @d5] Is WUt @O CHlsfsitg @lAd WH, 5 f S dzdz™ j



29

Yl tsL o sdzv § Is B daklr da@lg ezt &) C stsls MY sMmtss
scteOdzd ydils' mMw SHd2 yYydWwtttses2 CO0d] tets?2 |
f s Issiskz digiss ipgnezd tc d st dzts 2 ddeW stcedzsOyd J 2
d3ts dzts ¢ te O d3el) idlglffj dzlzj WP sMtsB © M Of to d s tevdatsd@w jds
B ssH M Ctsdeo jtec) deyf s L Cead@ey i @zdi2dey d J
sMdetso Odz tcOBtsYj » S@idcGP Iy joreddh s dvCisfelsig tc OW o
dzfj ddgj sBtejHjdzj dzdetsiylsd o tsMmMmlsOdzse dzj dedw €
dLodzj $OjIsfw dL &OIlsj BOISdU) MEd o " HDAPJdrdrt
2251 oW BBOW  dndhHj JdFOC e O3z Iste d d

dftod stedzOV ddaW s B@BREWwdER] gl L L OC
tcOMY sdztsy j dad v , Ho d J ded W d Istc O dzm W tstc B3O Y
dimmdzj Hse Odzd2. [ Olj BOIdyYj MSd  OtcOdzj Istcd
odHSEZECEOodzi dzdd ©dHO

z=F(x,y;R) (15

GHRI 9 jCIstste MtsBMise j dzdzell BIsf Otc OH3g t 16 5 dzd W

1 OtcOd3y sted yg Ms Ow cdftslsjL O (15) H{SB
~nOtOCIsjtedMmisdd Ctefj "(APBBY B pzhddagmisd MdMisd
tSH dats L dz®"y dath ) ddfisc! s diff tgts ) Is to O dzfIste t§ tdadda] kOB §{s
gL o3j 6 dzgdz d3 C EHBEoHEBAOBO@® Isysd O dL sB
o dHJ 56 tcOdged sl dagOeo®E (1 dMm. 9)
226 [ Bt ON j dzdzOWY MR j &3O o dH | BCEtcOBR] Isted d

{BON j dzdzOW  fMrj BO , o kHQSE ¢ 1 LUBdREE e f Is
SftejHjdjddw {§tds)yjddy d k" jddy Bl
Mo sBESH ' . [ dzv 1 Issetts dz2O EyoOmlsSj o jtenmC
ssyd ¢ M dL d&3j toj dedze"xaytfz}<. 5 SeH Az 0s3dd L{sB tc C
BOte¢ j todzr d3do Isd@OpfCdiddzsds d Isj Skh jd3 Msils tsw
sBtcOL 59 Istsyd ¢ dzQu*, v}l s Efte O/} ,dzd WHAO dzf J fn
KOl BOBdud Mk tjcete) mMids HBixHk Isjckzn
tcjhOls 1k tjctj mMminds Mo 3y Misdets fid SWlz dz



30
SBtOh j didsticdzy (14) . ] ®jLbkd Ok §d
fsfiskzf Ols j xzpai@s ¢ tsf {zas dztsly fecals fdfjed j dzd W[55]ts B |
dbcstedlsds Hj2Msoad?2 fttd GBEON j dadets?2 B J
edfzdSj 10.

[Ipsmas

(dopma paboueii PO

XapaKTePUCTUKU
Koopnunatst "
TOUeK u,v |:> l:> Xz CKOMBIE

KOOPAMHATD,

n300pakeHus

W3BecTHas z=F(x,y)

3aBUCUMOCTb

Pucynok 9. 1 W d&3OW Mn j BO o9 dH ] BGC cOdBd3d

OopareHHas
(popma paboueit 0

XapaKTePUCTUKU
[Tapametpsl
BHEIIHETO
OpUEHTHUPOBAHHUS
Koopnunatst Hckombie

6a3oBbIx Touek| u* V¥ |:> @ |:> P |::> AxaA[);?Z TnapaMeTpel

M300paKeHUS MepeMeIIeHHUS
W3BecTHBIC

KOOP/IMHATHI x¥y*z*
0a30BBIX TOYEK

Pucynok 10. [ B tc Oh jfigledg@iPH | sctcOd3d3j Isted d

2.3 Cxema ¢ KOHBepreHuuei H300paKeHui

HRjBO f SCtdojtejdzydj?2 dLEBEOY j dad?2
[Mdeso 52 i3j stspr B®OMdaledg@HO o dH j sctcOdBBRI Isted d
Of ted StodaticdZOde¥f s f sz yj dedets?2 dL Htekzcecdn
Ctsdzgo j 66 dzydd ( MeOo dzj dzd d Mo jHJjdzd d) H ¢



31
f sz yj dzdetsets ots otej v dLdsjtejded?, d dMme
§ OLOdd Is tefduf) - dsPH § 15 dzCHEaC] a3 SR
231 { § d in O a3’

dlzlstdzd | e ddgglds®Bid H  sSctc OB stcdd Msmistsd |
sitstcjsdud MSdr ftojHMlsOoadzj dzd?2 d wWOMYJ Ists
HodyJddw d HJWEEdREz di ds DGR HSTR tf ©8® O 3 RIs t6
1 dzOyd dzd W f OtcOd3j stets o cdislsjLr w S tizls ts ts fr
f sdzdztst e f'lsg @6 Hodxjdzdy d HJWBLBOYd: o

1l tod i tod d3j dzj dzd d Bj ssHO M Ctsdzo J G |
fMdzj Hize b d d3 totg Bt @Ustiedf Bz sBIGOY j dzedj B©BI jJCIsO
5jSkhjk Mmtsfmisswddd d ftd tBteOBSGIS) dL
574 tOydd:
1. JftejHjdzve smw L dOyd dedwvw S tststeH d s sisitsal
dzi Hi W stcd3d tes 0 O dzdtytiz*}insMistsw dzd d  {
2. RL O3 cWe lsfipw H R B Wgastign JED Is L s B tds@igiCdzdf
BOKC | B uzuhg;
3. l10te! dqtekzes sfpw o YJHO] B RO PL sdz08 d
4, rdzw COYHB2 CtdiB d ddadqd fif dcCsifgWs, tc tsfgts G
HodxJ ddw d  HfttslcedzOiyfldfey fatzaz] fzdeOiyj odgiylyj
Istc ] » d3StdsdF trHAf@OGs| BizyPA § tso jton dzsisd BsSH J &
5. RN sdztc OB Yzt R OGPy HeA SegPmMmydIs’
Motslso jIsMisekze M dj Mddals] wWHijtss Otgilz | £ SEtCO X
6. ud dzls j L Jtetso Odedz" j uNjehd HffpisCdsofnizw § s gy tc j d
sjSkh di3d ¢ souwH dd&ed@d&ds €y J dad ud Mtz usihnd
sBBh jdadetse s Ctodlsjtedw tOMatyHIddw ( ddzd
7. scd3B d z0ydd H(RECPMHREcs® By § taPtsd ¢t
dzOB dz¢¥ HO§ Isfyw  d3d dzd d3iz ds B 16 B tizgf dzdaE@ECEh d Gtz dsls J to
(mtse f QH jfdmidvded &3O sy L O tjL kzd SOl dL d3j t6



32

vtsydesmils! oz s H | tsB" Yydzes SE OL " 9 C
Ud B o W dsd @GjssH g dNMEE®] § ©D&Ddz] Jsdg do
cdytslsjL O Ho dyjedg®yddts j IsH j tzj udls™ o Ol
LOSC sdesd3j edzsflsj 2, ddzd kudlsr 9 0ls! d&n daj =

4R BOdYUjMSd Odcstdlsd &jlkssHO odH.
dL 5B O g deaf p2O] dzd Mz dzC § 11.

OO6pameHHas
PO (bopma paboueii
XapaKTEPUCTUKU

Koopaunarst Koopaunarst W3BecTHBIE
TOYEK CHUHTE3HPOBAHHOTO KOOPIMHATHI

n300pakeHNs n300pakeHAS TOYEK OOBEKT:

w | =D (o> <= [ | <= <= [

Kputepuiit MakcCMManbsHOTO IPaBIOIOA00Us

v,
> Q > | Ruw

Pucynok 11. ¢ dzc stcd gdf) fif sdzo jtec jdzydj?2 dLBBtOY J

2.3.2 JlabGopaTopHble METOAMYECKHE UCCeI0BAHUS TPACKTOPHH IBHKEHHS

Il COyjmsotftcd dgjjaidgjjdisfdyn © o dH | BGCcOdBA Is to (
dL SBtOY Jf tethd j H f3gals S5 H dju jdfm Sikf] 6§ dad v HagisCtH| Jdz
yddzd dzh 6 d ud M § D BPH3ekE o HicAlGEE@R1 O f SEsjhdsd
BsHjdzd BJj et Yo jlsO B' dzd dgOdgj ij dz yJ to
333, t O 3R] jld@fpO o B ES iUls sB ' & didts dots XY @t
otcOh jdedd otCtokze tMd yddzddHtO o dlsH G R
f solststopddfeeiqy . (v ®utsfgf HJ @Afjvtctf j dzgH J € 2z dzw o dz" A
MtsH j oy OtzPo estsBMistsw N ff 5 C HhOEE d @Bl 9 H s dz
tcQodats?2 10, &BAE.00[ jgy HIZ7 0f jtco " d3 d o lsttcl &
oddzstseo 52 dzd dzd d di3 dfdis j tohf S datz dg4idz 0 ot A Izjcdzd
BtsH jsdzdfed tc OMY W@t fz] & S YIS HE oalstster &3 d Is



33

fd ujddwdsd 5 Mrtyj?2 o dzstasotiats toliscfigaetiC " pefen
[ Olsj B30OIsd yJj MmiS ©iv j thkidsfd jidetsds f toj HMisOo dzw dzO fr
Yy dzZstotso 3OM@ef B3 bsyj ¢ o yddzddHtedy MEts2 f

lted ftotso jHjdedd dzOB fste OlsdsjubmfpfmTo j d frifrisdistaHt
fpd3d M § dedv dBsHQxddy, § 4 BHY dgH &Y sarlg dgs s sy
COdzjOr" LkaodE@E dzts dzO@ tsfpd dBtsH j dzdOx§dOY B stz ¢ dz® |
qd Mmdztsy dz' &5 o zdsdzj & @t Grdse fnls oty figiedzts 2

razv  wjedmisteoOydd dB6eAOOYjndedsxiz’ d3tsd fdiz
COBjtcO tOLe " jiflzd§ i 13@OL B usdes M s s j
9" BtloOdzlzse s ftedj dsdes dzsmMisB 2 5 C isdzo O yte ®o 5B j
ftsdzj Ltejdzdw ftotslswy j dzdatsfyls: 8 tSCedts 1 g k

Ajdzo 8 dzOBBtOItstedz" = dMMmdzj Hise Odzd2 B ¢
PedpPd sftcjHj died®] £ Iststcd d Ho dX 4 ded W dBSH j C
f shiskzdOodgds &3 " j dzed do W tsdzf tAf tegisR s sfd ) SH.
s eo'tddh j ded § d3.

dn JQAFSB 6 OG s BB tc Oy § dzd 2 M dzf¢ vz s YOO s mdzts o
of Hjdzjdedj Ctdethfptcs)l oHdagdpn dfjststeH d dzOls yJj
dmMS sdstse 5 [z @.dzOs 2O Hlafsdi®ls ¥ y J dzlstc© Isw y j Misd
tcOBBYj?2 ~OtcOCIs]j torfigtnefd Qo Pz [z bpdrigy ded v d fr
xdylsj Skhjeots fsdztsy j dzdw dBtsH j dzd .



34

O] B

Pucynok 12. 1 sdzzyj debleetpo g9 dL tsBtoOY j dzd j yQ dgdjdzt
Or HJj dzj dgdz' B) S tsdzlskzte

[ dzw s toj HJ dglezg[@ N | EHam[dzO g c&ededzietc OB Mis o
dLBBWOY jdd] &BBH | dzd tciff t 45 HAED dxtfolsRdetsiipz] dzde 2
© d LOIsjd3 Mistetsd zOM! Hokr d3j tcdaP W MC ts 5 Iy K) &
(s sdzstsB tcOL dB) (] M3 dz! FBF @' € c WOWH S Hlstcts
dHddzd yon HdMCte] Isdasfflsd M iz BOHO s Pazdr 2 ¢
tcQo jdzf H S $4 4 d3ai3. 1 Elsjd3 o Ote! (tetso OyacderO h fj da
BsHJdzd, wWOMMUdI" 8 Odzsi! { f5dzis fsdads e '\ skt
® BOLBor" jJ MmJjyd dedw.

lted HOdMz dzgj 2P j 0 EOg@OEsEds CjOcde o yd fmd
Cotete] &z ydd (MO L dzOyJ dzd 2 CesmMms s,
YyJ dzlstcOnr) d dzOn-tsHJd dzhw GOCMdBwBzd { tsdzkz y g
o Otc! sz j k3P dIHQ . [ OSCMddiszd3 klssydzy dzipw
fteddzi yO&OHJ dd?2 Csi Wl dydjizdiEa d§ &t tg Qdzeidd
1HdM s sid OsMydmm I8l @ePHINBO Y OE d't
BJLWGOLAjtedzr 2 Cts1 WWdyd,jodgts® blsfplyg adrsyddj o
WEZdS ydd, | Pted)ied 30 dzts iy LO dMmMEtsdiisy L dzOyJ
ts gd dzd dzH tc ©



35

O]
mwwwwwwwwwwé _____________________________ @f ________________________________________________________________________________________________ i
B

Pucynok 13. | StedL sdzls Odzt dets tsted J dzls d @59 O dzdz
SdsC sdstrtOEly § Jdtr Beshms Stets dv yd s d

BsHjazd  (

O] B

Pucynok 14. POMytej Hj dzj dzadj SC1 WWdydjoBtsa ¢
lstsudzd dzd § BOSCMIBzBO fEisjd3 OB tes M



36

[BHjfitsd dL dizBt jdad WA ls Odzso dzj dzO o J tols d &
Mssdzd¢y M dL d3d tcgdsyj dzs das @S ff ¢ Przis@ j h dsdy@® d
(td fil50Q.v ¢ ®da OH O o @M dzf | 3o M § @Y OO s dzjfy IO GOk
10. vsysdstlsk jog g d L d3j tedlsj tzy getlzd o GO ) C
COYHBAR LdBDQdERErts 6 j e dMisted et Odzsm! yd W t
d g 8" udmdzv dztsfy! o3 Is B H ts f3dzcsjH | 1S dz@ Q syeizd Jsie @
ted MzIBic ¢ Ot tefQoddfiv dL dzd toj dedz" = d L Coy, @ dz
dOon. btcjHAz] SO OHtOIsd Yy GO B j dzdfc20 ME ¢ tg® fiy @ «
SCcdspdz®dzdL f 5C OL Odz, Ylsts tshdeso dets?2 9 € dz
o degsfMd d&zO Y tsctej h desfyls Sfted HJ dzj dzd W ¢ stisfipds (
mMtsis O8 zzdzQd dzlz dgpf§. sdzs 0, 4

Fuom,
o

0
-50

-100

-150
y=1.0172x+4.5175
-200
-250
-300

-350

-400
-400 -350 -300 -250 -200 -150 -100 50 Jaay o

o B

Pucynok 15. BugmomemucyL dztsdz o tc Oh j dzd @ afts Sttslyf ds s e
dL d&3j toj dedz" = d L OH OTedsf Oro(BL dzOy J dzd 2



37

3ul fewfu4 RYJUTCURE AJTS3 R VIJIrrURC
Vileuvporeuvly

1 COudMmisa j  tgjls@dm d OMNHALOBE) stedd M
dL 5B 08 dzdRicj dpEz®) ndasimgisc § dzd 2 detsyejdiizd 'q
o fsmisEpdmise J

3.1 Onucanue crnocoda

s smMse GMdso Odz dzO dBj IssH] o9 dHJ BG tc OB
dL dL o j Misdzr A Gt stedyd MS dn L OC tsdzts a3y
ftoj HY sdzOC O] dEsdts HY & ¢btp @ d, sHddz duL
OorHjdzvwels d ftedddd®kzOtls LO BOLt 2. 10 |
BOtcllzf B IstsyjlsSd BOtws jtor dMfsdz Likzsls o € O1
fso jtorndessmisd oefMmMjets tBi jCIsO. [ BJ Adaikj fglOO
HodYyJdedj d HjWBtedsOydd Bl jSIsO odded 30 dz
M smMsB OB ddzd Itsydes Md3sHj dzdtctse Ols! . W
ftesdLodz dets?2 dzddedd, Ists L OadMmdl I ¢4
BOts jtcORBd. HY@OAsdisly dzf tizfs C Odzd B tolz® Is. 1 tod
WdSMmMdekze s dLsBttOy jdzdj, dORBHWIS Istcj n d3f
LIsdr ¢ stteHofHdy Hdij stedyd MSda MmoaweL j2  da
L dzOYj dedv Istej o dBpthdn s dDEE P EEdEO S BEe sz s
CtststoH  dzOIs T l kyjlstsds L OH Odzdz = GJjd3j Ist
f OOz stetse  twOBBYJ2 rOLOCIsjtedMidd Sy
o Oted Oydd Istc j m» d3j todz" n CtststcH d dzOIs o ydm
Hobkrd3d toedzr » CtStcH d dz2B8 B O By j dzD bR BB H
CtststeH d dzOlIsT mMsf smlsQodzvels M Itsyde &3 d
BOts jteseo dzO dJLtsBttOy jddd d ftodded 308 Is
sjCEkhjets d&BOts jtcO® o0tedOyYdH Istcj ~» d&3J todz" -
Ctedlsj tefd@H jfipmpy . 1 SHEsB dtcso BOMir 3y B fHdzd v BO &
dzd dzd 2 BOtS j tetso 2O e jton detsmisd . [ O dzdz’



38

ftosdLotdz dgr » tsBI jCIstso M MmMdzsydz" &3 Ho d:
Mo B EH' .

3.2 JlabopaTropHble HCCAE0OBAHUS

1 toj Hdzsy fzteifBeco ' d3 fHiglzeds d dz f tetseo jJ t6C k2
1 CMMf jtedd3gd delsy . [Mmdesodzr d3 sBI J S Istsd3 dMy " IsC
f zOMIsddz¢ © M ttOL BB O3 450 d&zO 50 Bd3, ¢t
] dz20Mmisddz¢ © B dzO y j MIsC 5 10O ClAdhy I bty 2dBs oG t5 tc d
otcOh Ols! f &zOMmlis d dz§ Iz osCtclzg 9 Jtlsd S Odzt dal
OL ddi3zIsOdzr dzr 2 Fetsdz (RBJCtesdij steduyd M& d2 z
Ctezyd ded 4 . l B9 jton dztsis! f &zOMmiIsd dz¢ d yJ tedzO
By d&z' n ®BOtc§jijfcdainr Istisjn WWHESO fisd @@ 830 tcdQ
4 B3, tOmMmMlsswdedj BINHAEZ &R S g &P s o didigiv
sCsdizs 18 a303. 10 BOLtSolkzH sB &zZOMis i ted
ZOdetsdzj j] BdZdLSt ¢ M ot®h ja@f wOo dizj tzg o
otOh jdedw wodwe lsfpw BOLBe" &i3d. [ HJdAzZOC o
LO dej dL 3 dede" § Gjd3ibsteduy médy Mmewird.
fs9 jtendetsisd  dz@Pls dedfSindz dfitg ¢ AL6O dzO

‘; C0O0O00000000O0O000O000O0000000O0OCOO00O000O00000O0O0O 2IHHIA
Z o o

X“‘ OOTTOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOO 3 nuHIA

15mMm 30MM M
10MM

Pucynok 16. & n j B30 tcOL diBj " j dzd Vv (BB joB daesHisld ts Y

4i jBCO fosdLotHdkOM! M fdEsh 159 54 & ls
CAllied Visioné M twOLtjhjddjds 24521 20"
Mddrtesdzd L Jietso Odzdzr = BB HE MsBt2. ACEMC
16 BB Odgjotg’ CdMitd L s Odzdf)! Hd&W ke,
GjLbd 5O, ftdzyjdd j  COYHBEE § OdO
OLddZ s cs otOh jddw d yditksesks CO®Rj ok
17. RL altfoyfidimiee Odd i)' i s dsh Cis A s & t




39
MewL s MEh jMmilse dzv dzO fitherrgt lts difstz 5 ¢ j i ipjdzO iz
Br 20 fttso jHjdzO Mmjtedw 1+ CMf jteddzj delstse,
dmimdzj Hso Odzd 2, o©Cdzs yos hdj ftcotstetsls fts kza
HyWwstedzOydd (dLede, Cwkzyjddy) .

Pucynok 17. v Mmistes2 Miseo 5 € toj §(dR) adg' dz §f ataPHn st cia6 @ d3o
C OO a&zp

3.3 Pe3yabTaThl H3MepeHHUIl

RLABJty ddyw ftesosHddzdm! GCOC Hozv EmMlsOd
ftod HodyJdeddl fidgCdpissfziff) odd ¢y todd3j del
Ckzls€d, dLrede'™ d d&OctwkzL €d d&O f dzOmlsd dz$ &
f dzOmMisddz¢ d, Hd&zW oMmMjnmr 90dOdzlstses dL d3gj teW dzc
dzj S Slstster A dmy " sOdzd W n i tcso sAidtelzddad W  HHSH
Mtej HMIso Od3d H dzw MicOo dzj dzd v tcdLEzdz! SOIsts
fosetcOBdzdz” 2 € s i3 dzjtel iP,dzdf sez®@Btz? © M M.
fiese j Misd dL d3j 6] dad v .

SOC fteddzdte SOy Mlse j dzdzscts OdzZOdzdL O &
L dzOyd s jodz ' cgigr dely dzd J d3 W tStc d3’ (©) d Mmoo tsBtSH dz
t OBtsyggte@J dzdvw  dzOMmlsddzCd tedoj HJ dzgi dz@zO
tcedmMizdzC 4 19.



40

0] B
Pucynok 18. | dzOydlsj dz detsj dL o3 dgj dedj W stecdsr
Ctsdzj B Oded W § ZOflsd dzS d ( 8)
Y, 2,
200 ", e 3 ﬁj .“.;
. -.".‘ o ; !
100 !:‘: .
0 TP TLA .
0 0 10 150 200 250 Zmm 20 20 40 0 10 20  Xww
Q) 1 &zOudb fi3gzdzgztlzg § W sttd' f dzOf

120

100

80

60

40

20

25

30

35 40




41

B) MoetBtHA j Ctdzj BOdzdW  dzOMisd dz€ d,
ftotsd3j Y 2lstsydats
Pucynok 19. [ J L Edz' IsOIls" dL d3d tej dedwVw Mmdztsy dg" |

lts olbttets? Mmjtedd + CMYf jteddzj dzelsse B ' dzO
Hdz" Helkr COdOffiasd @ jodediaff 2 i 5 OL ddBEzIE
fjicotsds 9 0tcedOdzls] § dzOMisd dzgC © dzj -1 5 HZOH & P 1
BOteS jto, Mydlsow ls sfd otOh jddw, [{iszzydOC
B' dzs ftoesdL o jHjdets otcOh jdad j tstfetslsig ¢ dgz h @16 s
tedmMkzdzC ] 20 COLOd tsBhd2 cctOWdSES dL d3d
f zsmMCtsMmisd otcOn jdzdWw dgj HJ W Btedid tetso O dadats 2
dets dzj 6 BOWS j 6O o e dzPdij dAffp SYtliEd ¢ Gedtf " s
f dzOMisd dzC 2 &z@H EdBOW d ¢ 4§ , sBl WidzY j MW S
fteJ H" HEh R 1 CMyjtedd3d dzlsse  CtwklsCts?2 (
fsdzzyj dadz" =@ f Hokr COEAdzso A o jLisdEa j dzd j ¢
9T Hjdzj dzr tOL dzdyde" § OL d dzlzls Odz' dz' 3o teif g detisyp.
tedmMizdzS | 28SEEO0f &AEBISddSd M sftttes?2 §td
dLBjtcjdd?2 or Mslsr ffster fSH Ho OHYOIKEE.d3

lted ftetse jH]j dzgd dzdL Bp tz@ @ de'dz’ dzj ylzo Mis e
o dHJ 56 tcO®dzd R LEY fscte " dztsfyls dL d3j t
oL tcONEdZOAZOdZdL | tWjLEzd IsOktses 1Isd k¢ dz

Y, (mm)

w ) = o = M w
e
LR
= 0 > o
-
o«
» o
o cer
o
Le )

35 Homep mapkepa

PucyHok 20. A Stcd3O o jtolsd C Odzy dzse 5 Bla$ ddEztadzd



42
Z(mm)
80 A~
70 A
60 ~
50 i
40 o
30 v
20 vl

10 —

0 5 10 15 20 25 30 35 Homep mapkepa

Pucynok21. ABted3dO 9o Jjlsd S Odz! desc s sls € dzts dzj da

I btejls! j2 Mjtedd MYy Bedigdn' du Pt
1 jtoor 2 B jGCIs f wjdHsfipldclre dzvedr tofj e sOmiddzlz 8 d L
tOL dzd ydzr 3 x4 MsCdd3d W shefiP@dsd M kste i tedh s
o' tejLOddzOY dL BEABOGd, CBlsttOW f{f tsL &gy,
22B).

10 BBtsdms BBI JECISsOR BN 20O dzOdzj M dzO0 Ot
OdzOdzte d ydz©® t0Odzjj B dMOdades?2 f dzOMilsd dz€ | .
ZzOf § yoOlsOdz" dz2O0 dzOL Jtedesds fteddelsd e d dzO§
[OtC jtor dzO0 oIttty wa O s jj dzedzlzdtc OL d3j Y J C
BOGE | totsds, SHd&ZO dL d&ddzd?2 BOtws jttse BT dz
dLedetsds, dts M Ms~tcOdzj dzd J &3 OMMIstsw dzd 2

rdmMsCow e jton desflis! fjtcotsets BI jCIs
tojLzdz sOIstse, §odzkzyj ddz' = dztseo"™ d3 M sMESB SC
fp fegRsh s KBjstedyd M2 dztbdpj G dets B sEFrOlze
23 YCOL" 90]Is L dz@y dad 3 € jsdptiehH I sdA0 dztf d5ts G 1S
(Yo jlsdy j dzddedd ) sa3d + 5 0O0Cddjdzj S d ( ud tedz
Yj dzZstc Odz: dzsets W HO BOwS j toissd dededsji BAstds ddz]



43

l sstets? B jCIs ftsLotdzwjls L OHO9 OI! {f
sHddz dL o Otcd @zls tioed MEEL PL Q. [ JL 2zdz Is@Is?
tedmizdz¢ j 25.

B
Pucynok22. [ B jCIsT Mmdzsy des?2 W tstcdzr

Y, mm

100

80

60

40

20

0 5 10 15 20 25 30 -Homep mapkepa



44

Pucynok23. { JL Ezdz' sOIsr dLd3jtejdedw Istej - tOL

Pucynok24. {t OBt YydJ dLtsBWOy jdzd] Bl JCISO |

] jesdSOd ds] GisC I dH Mo j ©RAOzZ ( ]
LOodMddsmisd &l

MM

MM

400

B EISSSSHSSESSES SN

300

200

-20 EE

100

;

| 0 |
50 150 250 350 450 MM -80 -40 0 40 80 mm

-40

Pucynok25. t OBByjJ dLtBOy jdzadj GBI jCISO |

3.4 BroiBoabl

ltoj Hdztsy j dzdz’ 2 MYthtse (SCOLOd Rttsht
OB SOl tdsd { CMYjtedd)dsi $0¢ fwd Me{
sO¢ d ftd MtOodz ddd M HEeBEH BE &) IssH G
Ot esHd dZ2OBd ud MEtsds + MY jteddsd dalsd Hdzv tef N |



45

1. RiMfMdzj His9 Odad W Ho d J ded W d HlWtttd3Oy
CdemlstezC ydd: dtsfoOmisj?2, dksfoOlsst d Hic. |
2. RiMMdzj Hise Odzad W HyWstedz3Oydd cY 4 M (d
Hd dz2Od3d yj IS fdssiHsjBdig 2 dzj sOIsj dz dese s Ofd Ote
Istcfz B

3. RLO3j toj dedv H OtcOd3j stetso ff sdzsy jdedWw L OF
Of f O OISO o tslsts§dd BOlcesH OB yj MS

4 0t ¢ r vt RY [ FRINOTE3A IBUKEHMS JOMACTH

RLEZYJ dzd § I totsflsOdais ddd dzdrtycWisste dgasy o) Is
o O OF hgjdrdeidgd®izy j sy Mdztsy des? O O8 BB TL 2 kB
udmasd Msjfjdi2 MesesH' . 1Mj MsmksOs d
toj Mzfs OL H jde] 181’0 ] GOteHzefdif j: 2@ Mis dztsd MtshisOo § ¢
d RO Mtse Mmilse j dadz" j HodyjdedWw d HJWBtedzOYyd:'
MsmisOo dzv s h d8  Ho dy fsdadizts o debfijlsijjod HSOUES 8 Hzd C
dzj f SH o dy dzz OXYB d fipls jSdAs stets?2 tOL d3j M j dets L o
d otOh Os hksfw dsC Od dabyyz Shidrsg) dytis ¢ & ©tite 1
ol dzC 52 tfdicEs@®ydv ©fMj2 § s 6aQ O o dthpf o3
b ) dztsth R Is Ots 2z a8+ Oy d .

roedyjdedj ®BI jCKO o ftesflstOdnBD j &S
fts CttsteHddOlsdy &5 tsMmwds: Isted dzd dag 2{@X DV, (
DZ, a, b, g.

redydddd d HJWSis@O st OdfipiRls et pdds ¢ O dz
Mg misj &gj Comys®OE 2z lk@O (@tktsL dzOyj dzdzs2 fyd fls
fsdzj h J des dzO dsdhdils & tisBhc H dfdi@AOdz @0 o 8 'dzO ff 5
ofiJtjH B ROftOodzjdzd® HodX JdedWw ( dzOo Mmls
oydzOff t Qo dzj dz0 5 twOHdEME o H dxL Gomjdc "CAgjId «
HjCOtktsolk MdMij kdz CttsEHddOls.

{fdmpadgistets? colzf " (MpsiE@BOdRidgdEBo O] Isf
dzQ Ot Odz § dL o jMisdy =hodPF thdats Bidte datsjifids tc GG s



46

Mtsmis O dzv j Isyw f Otc O3] Gl 5 {f @ @€ Isly Gt Q@ B |
f Ot ORHOEBEBdzj | { sdafillsh)tsesjed@dg®OMisd L 2yOJ &t
Clsd Ho O I£@ d asizQer@fovismmdrnj MdMmlsj i3gr EtcO
Coltets? Mtsdyls @g tz@FOASMHURZOIsd yj ME OW  toj ¢ toj Mf
dLeojMmlsder = CttstcH Ol BOws jtetse dz2O o j t
Oy O dzmizmgtsw dzdd d KBOMMdoe sd3 JUOBH tPjdRdr hnd
B BRJ dals o t6j d3j dad . tdNdddid3, 3OdsQ Yoiexipcthjtg i
2O d d3j dz' M d -, ifloC@atcOUsldsipy O ¢ B BEHR] dzO d B s dzdzy
~nOtcOCIsjtedL iz hdj Hodyjdzdy tBI jJ SO C0OC
stsdzmistelzC Isd o dz' jo IstizfS mf j coladddfiidisOfds B tcOL tsd3
Ho d X Jj dgd H j W Steds®fufdhlls s dideojH dzts ) ff @adaB&] Is to d
cdfsisjL" Hed@MQdady2 My OdgsH jjded ¢ ddzj &3OIsd S C
Istcj nh Otcdzd todz" 3] 5] o) s Bdzso € J] d IsdlPSse
AKdbL R fC0OL Odz ldeQ HupgiFdzteq i) BRERs c HafydzOl® € SIS
CtsstoH d dz0 0RO WGp' dzj dz0  ts s i@y dad @"Ojo diajj WizO
kst OfmMlsd s wWOHdEME o dM~- &0 dzzdstc ddiszjdzj © &
zsf OMmisd dzgj Mkh jes oaddzs©O o jtlssdzjsO ¢ ols
stcjm h Otdedtetso : (¢ B)tcdf@ctOdzls Gdy'j dzatis dhts © f Otc O
f dzsmSshisd o0 j dal"z) dzO otg GeyiscfHiE MPjilp* detb ¢ &Y J dar
f zsmCshmisd otOh j Y )20 d tc BHdipiGL 8O | dzd §
mMseMlse | dzde®Bdztffigy ) 1 z d 1z e jyodetls L O
fazsmMSsmMisd owOh jddw d ¢ jtetf j dzH d $ &z dzw te dats
Fedzseor j HoOMbdd W stz MeMmMise j dedets?2 sy
h Qtedzd tetso o C tizf) up® g tits B as@zj dzls O: fcotstetsls dz
h OQtedzgdtey d EftekzcOw HjWstedOydv] o €GAHzduzg fikx



121z [z L O j d3dzi ¢
et H T |
2 %—QL_A/—i y
fls 24 dyo dztsf Ofls

©) Wtlss Mo, B) odH MGk
Pucynok 26. s sdzmilstczC ydwvw do kB iz&Sd Oy d tgs O &3

4.1 MaTteMmaTHuecKoe ONMHUCAHHeE IBHKEHUSA

[ s Off@miBOMEd o ©PTs Ekftckzc Ow z H dzd dzj dzd
L Oh j dgdzj dzd | dsz=dz® ®©OHd kM| € sdzy O jdPEnpls d tSE

HsMisOo dzZtROF dcp sets Hody J ded W f&5C O GRS ¢
HEY J dzdJ dzsf Ofisd o o j isdHS G dfisiatafaixy<oisfini< c
CtedL Bdzls Odz! dztsd3 " Q4 dedst@lzO 41zl )o (ls dyStgiz ¢ 52
L Oh | d3dzd ded § d3rs 6L B)de@ J Wz d [ Olsj B3O yd M¢ d4J
HodYyjJdedV oaddas©O Rtecdo jHjdzm o IsOB dz.

Cy,
Z A
Cy.
[ -
Cye
>
0 nononKon oV

Pucynok27. e tsfmMlsQo dzv s h ] dBORtsoatEts HodY j ded W

{Bhjd MM iddi Mmjujdd?2 ds§fomlsd Oxgo-
L OH O] Is fi)"Dx=fplz e 20 » (OpAsME By, 0, LEtSd o
b o cettodL sdzlsOdz! detsdz " Otcded toj CAHtdc 5 18 d3Hzttzjj Is fi



48

b :arctgci11 (16)

rO _1I

s OB tsMisQoadzwes hdj Hoedyjdedw d HJWBtd3OYydd

1 sdutsMisOo dzv s h dJotealzdf Olsj BBOIsd yj MS 5
}jtej i3j hj dzjo .
I |yj dzsets o dz - R={ X, B ZMb })z
s
[Ontso ts] s, |
I dztsf ©fyls o o |7y Dz, =C, r¢
f zsmCayhls d
[Onto t5] s,
—_ 2 ~
| dzs§ Ofnls d 9 fz-ro_rz Dx, G, 16
ff dzts i Sy Is
v |Vedzse 5 | ,=""" Dj, §,
s Ofilsd o [71 Nl
[N BBy dw e e
vy |dZsf oflsd ro=tol DAr) °C, @
=T
iV stBoygEud | pj e, 20200
s Ofnls d

[ B¢ 5dzded If jledf' das  MOdzed dz yH B8Y 9 Pgats v Mg
sf Ofmisd 5 wWOHdEME, Sttt fHtod &BOd =

LOodMmMd i3 Mmis+ & :

Dy © 2(Dx? + D)

300~ 1,) a9
Vedizsoatsy HodyJjdedj MJjujded? dzsf Ofmilsd ¢t
C tsls Sacdsdps o @sjo Stesls  dzsf Ofisd o sm4m$@uw@mm
bftbeks HjWsttdOoydy, Castzfug sy ot ada
sjCkhjets Mjujddy ft OHdEME:

Dj €, G, 20?2 OM. (18)

1 HIMgL W&y @ CadCad L 5 6V ‘OB idtizd Sy b g " Is
wdLdyud m&d2 Mm@ mdz e dzd ud dz’ Sls ¢ dzts dzj dad




49

BOrBoatSGEts HodYJ dzdW dz®Oro ¢ SsiimypdW WoefSu Optels]™ Mt ts
syjtedd@Byels tOL dB3J edzsMis! CCOHEMO d L dzOYJ «
e dzso s 5 dad dOsiddediv dzsf Omisd .

1 d20yj dedw CotstoH daROlY sof) S OIS  tcd H
dLedB O {thjtzpicls@di] dd " :

&%, X + D
%, =sign(y (y+ D); (19
:'zb:z+2D

stssteHd dzgOIsr Istsyj ¢ dsfoOomisd ftod kedtsets

sty ¢ M Byl BOrtoasets Hod)y Pdedvw o€ ok
éx =x €s Dfg sin O
iyj:yb; (20)
}42)3@1 D €os O.

bLdkZIsOdz! detsy HodyJdedd BHtej HJ dzvw j IswizOe t

f so j torddasstindsfigisd o sCtckze o jtolsd CyOdz! dets?2 tsfyd
%'éxy:xj s yy; sinG;
1Y, =% $n  yytcosO: (21
%zy:zj.

LEtsdz OL ddBEZISO 9 tcPhwjoddrfwj Is filpts f Goidsdz d3j dzls
HodYjded¥ d HJWtteddOydd. | dzOyjdzedv 1 Ists@ts
ftcd tlMmizlsMmisedd Mmdds totsdztf B O] Lfip joids@iBryj. dzc
WstcdzOtzo dets f Bfig Otz Iscted f SIsjLr d oCdzs yjdz d
Bd ded &3 L Oydd. Clts  HoedXJ ded ¥ daisthyif Giiplsd] P
fdtedMmy COJbmY M HodxJ dzdJ BODHAHSEH oCdOLdzR)
CtsteHd d&zOIs. 1 ted tsMmistetsjdzdd toj cgted MMdd o
ftcdosHwh d?2 ¢ oL tcOfMlsdidm(jsdzdfvts ¢ td j & L diEsEipista] o
cdftslsjLj dofdOffk htsMisOs dveh dj Mtseoddn i
f Ot O3] iyt oHj jJdMdESRBOYd d dzsf Ofisd W Bedz{Chals



50
Ca Ca,Ca, G, G2p . 1 Y J dztssoy flasdsfjmo@OWH o d ¥  datpts § @l

" stedzddtelzj s Hdy f2 tcf) i)l @iRdid: §d8
UOB3.OLOd ste’ Isdfsos? cdislsjLr Hodyj ded

) OLOd) Iste’ Hodyj deg ) OL0Od) ste’ MmsB Mise j dzd
(R HiWstedRydd (
1 2 3 4 5 6 7 8 9 10 | 11 | 12

DX DY DZ qy qQy of Ca Ce Ca Cz Ci1 G2

I BN j &3 jifdgzdpdOjjds ed3OIs j 3O dyd MEts2 t6j 66
B ded BdL Oydd fm WsedBzdOB] §OLOR]Istedud MS
H s dzy dz' s Ols ! dMSRezR.) T OBOWI ftc'm OtcOC Is j t
ptcOh O h SEBMELISO C€0OC i dtresy dtcdg@wds . .
BJMhOttdedtedzsets Ctof f dzj dedfCadsts @igls g ™ 5O tc @ dg,
dzz dz¢ d dMm< dzt yJ digj hdjLdzdffMetsyj Hzter

4.2 Moaeas ynpyroi gedopmanuu

I §0codsj Istedud MEABY Y § def s Is SABKEOIsHs trY | Is
BsHj & bkfitkes?2 HjWVBteBOygd HYsEasRddtcsel
L Oo d nd d3d) legeds, op s ORAzd Yl O , BHH jdeaty dHigpds s d Is
2O thdtseo Odzdd dLeojfMisde » ©WOMYtej HJ dzd dad 2
dmimdzjj ddsEisj SIsO. [HAOCt o Btodz h ddgmlse j M
dzi dL oljtisSlss g dz0 6 OCIsdC¢j dmMfsdz L 28 Ismw
B0 dzts 2 HiWstedsOydd dLede O tcOMY ted HJ dzj
LOoadMmddiisMmis! 8 wltets? Mmilsjfj ded

Dz(r) =C, @ (22

t Mdzd dL o j Mlsdes, ylsts % JjMlsCsmlis! C s dzfmts
tOo dzatsd3j todzts, Ists or 8Oy j dzdWw bftekzets?2 HJ WSt
W tstc dgl2 dz

Dz(r) =C, (® ;704 ;7 fyl3 (23



51

] Btsdzj J fdztsy dztai® o fdakidnj @ fets dfiztc g OMtf toj H § C
dzd dzj 2 des o3 teOMYted HYy dzd dedd dzOGctelzL € d dzO €t
HiWBted&3Oydd dLedBO &Bsclkls: Brils! L OHOddz of

Dz(r) =C, @ 2010 -7 ® jyr8 (24)

Vi tcze OW HyWtstedzOydWw Ctelzyd ded w ) B 5C
ftej HMIsOo dzj dz2O dzd B 5 € 0 OB foOJs G,y dztizd B 5 OB 1§ iz gl §
9 Otcd ODplsS diD ;70 7).

[ dzw sBtsB N j dzad W d ftjHMIsOs dzj dzd v toj L
f OttORjdsdeftstols j L " HodyJ dz@f § tdftdjfdodsapite) toptO dz
L OHOdpelatedsts f stcWHC O yf 5 Ot lzdzj dzls Iz

C=F égF(zi-l)SinG y H CO‘-{D )i (25)

[ OdziddL, dL o Kfpls dgW el ddstete PL dztsy j ded W, o
f sdzz Ejtde W W d y&f, LAIETH dzv  dzOr 1§ elztz Is Oae g@is i §f s o
Coltgte If RGN sStcBZZ@20H Bscizls dR sy dzf fMdsj M j dz
zddzedd d EZcdzO foetttslsO Mmj yj,dsly | iy dig @
fsdzder j| Istejrrd3jtedz | WHBtody¥r HBOmtsotets Hod)Y
S5 RYIJUrtUL1RC Yot ofrut L rfRr[r1RC FLro.
IrRuivhrtol{fddodros dtorfdrrv1r3f frodrdf

5.1 UccaenoBanune JBHKEHHS MO/IeJIH Hecylero BuHTa BeproJera B AJIT T-

105

1 toj Hdztsy J dedz” 2 d3jolsOdE 9B 'HAB LtofAdttBotds 2 -H0G. to Is
RMMdzj Hiseo Oded W o3 Ho dY J ded W d HyWtstedsOyd
Yd Isr e mndzsf OMisdetse s dzf Mk jets oaddzlsO o j oSt
oddzsO € oblkzdzC] dqd&ijls Istsdz € D=25R BB 2h B
1ICMYf jted 3] dzlsOdz! dzts?2 EMlsOdztse € d M dddm lsc@ defiz atas
| s OMmMisd dd3i dzd ¢ tew d3ts z ¢ B=EO dgidit “s dafntis s B € I tfCls 82
sismizls mismitsd O dzO



52

Pucynok 28. U flls Odzso B@ fRisH j dz'o% tOpdes@ 2 U@BMhls d
51.1€ S MY j tod i3 deiPsi®d deis®We O

CCMmYy Jted d3d delsOdz! dz § dMMmdzj Hiseo OdedW (tetso
8 ) HBLO9 kG tso 52 9 JjtelsdC Odz! dets2-1 061 tcE 9 q
I'dhn | 56tOBR) sted WJdfEIPOY o MiePdz@ ¢ MmisY
Mo jilsdlsj dz dzz¥ OB & ¢ OB SO slnffls © O ¢z flzdzC
zO0 JjJ4 ktetse dzj . SOz O B" &ZO Btedj dzZsdtetse C
o d dzls O. t OLtejh jded i 1GEOBEIQ00C GafLthyy dzj 2
4,4d03S 3, WS Emdetsdi 1@ 0O fgdnlds swiddfgmils sw dzd | tsls
otcOldjv o ddals©® BT dzs dL 3 toj dats dzOL j todzr d3 H
RdzW stedZ3Oydw M COd3j tor o St eilsjtc fjtoj
Et hernet . 10 ojtrdzts ftsojton dzsils! S H dzt
BOtS jtedzr » Istsyj &, ¢ sl i@ hdsSdrrdag@dz@ 4D g
COYHBHR M ujddd BN dts 5 &OKS ] s dffezf OdfH
6 &3 B dzd JLfgsisisc Qipdgdtstfsils e Oy O% M j 2 ff dzj d
fseo jtorzZgtsydzed Csd3 Mo jIsO Mz d zO ¢ Q dzw[@j
dmf sdz? L so Odzadw to] stetstslstcOy O h j2 BEBOGd
¢ ftodj dzdzs dzlz. | §m] jdRtsidAfplsd M dzOdzj i dzdz” 3
tcOL 3 N j dzedvw BOtC jteso30f sC OL Odzr dz0 tod flz dzs



53

Pucynok29. #n J B3O dL BjtedIlsj dz' des?2 MmddgBEgizs?2 ( O

Pucynok 30. [ s Ofmls: M Mdmlsj @ids?2 dZOtwC j todzr = &
BOtC jtedzg" » bBYJ ¢ O jj o jtem

512s 0dzdBtetso C O oadH]etcORAJ sted yj MEsets €0
sOdzdetes9aC O dqLdBBjtedIlsj dz' dzsE s o O dzB @Y dzts R
10 fjtcotsds 1 sOf )] o dzOBBtOIBcdz » EkMmdztse d
sftcjHjdzj dgdV § OtcOd3j Istetse o @z kugy,vazdk). ¢ I Istst
1 IsOf COdzdBtesoaCd Hdzv BftcjHjdzj dzdV 9§ QOizOdk
P={Xyo2,Ubo} sfkh j ise dzv dzifw W &3t dzO@ 1+ S MY jtec



54

l odydzsy dzwdf ) j dzdd GBI j SO Mt ddatss @ikt
HisBdls! v ftedowL Cd dL Bjtedlsj dz dets?2 fdflsj d
dMmMdzj Hiso Odzd 2dzj IBEdSIH A HEBISE  ZOYOd& dztsj ¢ dzl
Bl § C Q@ Bpted s dz' dets?2 MmdMmisijtezy ¢ fisfipdet vf H2OBC
sf OMisj 2 dzj Mkh jets oaddzs® o jtlstsdzjlsO dL d3j
fMowL OO0 fg 4§ dzsMStsMmis: 8 otcOh jdzadW o ddzlsO
WDcectezL $d. v ftedowL Cd fMdMmisj &3 CtststeH dc
1L1sOf SCOdkzdBttsoCd of foddw jlsmw 6 Mjlsj
ftojH]j ZOR GHoESES B, ¢ s tstsh dzdop 5 ¢
fMisOlsdud MS 2z d HJ d@®Bd §Jshsttezsd dfOsdzd i Yzds
dL Bjtej d Hizdeddd ddmiselzdj dals Odz' dz¥ &3 fMte,
s Ofis! LdgGipzaifs OO0l j & dzs o dzj M sdz ¢
fsdtsy jdzd2. 1 HOdzdesds + Cfff jteddsj delsj oddz
OL dBzlsOdz dzf » i HapERy JHEAE FHirs @Es @ tcOH EMse .
dMf sdz L s Odzts !  yhstst o' tg @2didzizd j§ toaf o dzls @ dzts
HjWsttdOydd KO dEEEE sHdds o o jtlsdS Od dzts
fnd dz@  Is wiygijfrsicB e B dEIsOY ¢ S tstteH d dz0ls ROt
JdLsBteOY jddY fHted MisOldyj MSs2 BOCz dois odf
tojLzd tOEBHTEISE Y] Y] MSs2 COdkdBtesea Cd Wo
Csl WWdydjdidstse tOBBYj2 ROwLOCIs] todMlsd WRBd(
s tej HJ HjiRBdewH dzr - L dz0y 4 dzd 2 Cs1 WWdydj dalst
odH]BELORBBI stedud MEts2 Mdmisd &, tih 0OwzOM
MdMmlsj d&3r CtsstcHd dzOls ¢ f dzsMS sisd o tOM j dad »

U OBAdz. | ZOYj dzd W S 54 W W d Y dtg GRS ife) B € QA B Ta

stsL WY X | Yo 2 U b g Uo Vo Wo d

1 d&z0yJ O |3370|3210| 180 |-0,15|-482 | 7931|5673 |28888 | -0,026

{fdmOdzede” § o' hj wWOMMEYH]jddw {ftodctsHd
bedsds sOde Oy O. | Hikedr §tdsyjddwFj fi
o] dzj Btoj U IsaRSHRL “Miycdzlz YO E dzb &t ts tiedzy § s BYi S



55

HddzoBkd yd Ms OV Qoedsdst] GirAdfsl b Epafif @plss Y j 2 -~ O OC
202 H j de@'jjlapitds O MY sdz! L z'0dOM'O gzf @ B dzd'y | b S te
LIsOf € Odzd estetsin' G ds My " df Lt B fig jOt il I dalzdf Ofte d
oteOn jdedd detsH j dzd o d dzls @ L dz® tsd® Go®)Tsiz stz Ascldsidsy
dzj Hj Wstcdzdtoctso Odzdzs 3 MBI B Y tdaf € H dg AeEDSY jdtddp
fMisOlsdud MS 2 d HJdzOdd Y Jys I f) Sddodd] & fsts i)
edMz®E j] vtejrndjted j Wskd BORsotsEts d
fsdzzyjdede” j © ftesyjmmj MbOldyj MR ASGE @
BORSoE d kZedtso ot swazbPj didv HAEHOGN |G M
Fcdzj Is-@dec @@ ozPH JodpBRA@E ptotsf Issyj S BB §H
C 5 tsto H M diEsElsts A | W deahidpaiztts 1 f s pw  § d03d3 O ffl Gl odt
Mz yoOj dOBd* HOjlsMw L Odj sdOv dzj fd BBRj Ist
Zzsf O st OV o tsa dizd § @ Iszdeffly d dzr Wy i Misd,
Zsf OMst 3" & cHdatfoytg cis] W dztdsf Chfrflstepy dRd3jm Ot OS Is §
f5C Okls o®@OZdUd] dMasHdks?2 df SCtdhsttiz¢lsd:
0, 3A.

600

400

200

Pucynok 31. [ B J H ddzj dgdzOwW Mmn j @O C ststeH d dzOIls
MsOldud ME B2y MA)s2d (BJ zZQ@dfzd B tetso €



56

®opma MaxoBoro Asinkenus. dypse 1 nopsaka. Pexum 1: V=0,n=0,psi=225 ®opma yrnosoro aAswkeHns. dypbe 0 nopaaka. Pexum 1: V=0,n=0,psi=225
T T T T T T T

4 1
08}
sl
06
2
04
ik
02t
£
E o g of
a a
02k
“AF
04t
2}
08"
2
-08
v i i i i ; 4 i :
1500 1000 500 0 500 41000 1500 1500 1000 500 0 -500 ~1000 1500
mm mm

0] B
Pucynok 32. AStcd3® dBROmrtsotsets (O) d kZedztso tsets
MsOlduyuj M2 COdzdBtttse € j

®opma MaxoBoro AsxeHA. Gypbe 1 nopaaka. Pexum 0. mansieOGopoTsl ®dopma yrnosoro Asikenus. ®ypoe 0 nopaaka. Pexum 0: mansieO6opoTsl
e ' e L T 1 T T T T -
081
3k
06
2k
04
1
021
E o
= O 3 L
& g °
E -0.2
04+
-2
-0.6
3+
-08 1
-4 d L L - L 1 i i i i
500! 1000 500 0 =500; <1000 #1500 1500 1000 500 0 500 1000 1500
x,mm S

o B

Pucynok 33. AStcd30@ dBEOmrtsotsets (O) d kZedztsoatsets
HdqdzOBdyj MEs2 COdzdBtotse € §

513t jLEdz sOIsr dL d3j tej dzed 2

RMMdzd H 50 Odad W H o d X jodzde'ts H daesdf dexfs) cffigs 41 @b2
ftotso sH ddzd i)' OFs s dete A [©) dzidzlzts 2 M/ tSyeRsl IS @ 8.4 ts
1 OHO9 Odzd ) tOL dzd Ydz' g tc © 2@ itz dslin@z cUizO( EOdsc
sddzssotsets ftodBtst®), EBEOBPRIsKOMBEBESY j oz @
st OfMisj 2 dBsHj dzd dgj Mizh jets oddesO B dzd



57

BjMEtsdzlsOCIsdetsets dBjIssHO odHjtscteOBRAB Isted d
CORJ o' of BAS)YPoliaP. (4L zd! Gy  Cdaydey e
dmfr sOded?2 MmMtsH j toy Odzd :
1 RL d34 toj dzdz" | H dzw ofmjn toj ) d d&3ts e 1
R={Cy,Cy1,Cy2,Ca,Cany} , Istsff Qtdpdalyj stetso cdftslsjL "™ H
gsd, §tdzizyyddazjdaficgided d tj ctej Mind d;
2 st WWdydejrdglistote! j toOL dztapy jdada WE  ff OdBO d3j IS te
420 o Mj ~ diéjfy dsi@E 2
3 sst WWdydgj dalsr tcOL dztsy jdzedw © tWwH Akzts!
zsf Omisd d L dzOyj dedwv Mmtej Hdzd SoOHWGOISH Yd M
BOrtsosets d Zeodzsotsets Hoady jddw Gls Of f tots§
l ted d3j tor cteOWdyj MStsets ftoj HINIsOo dzj dzd W
e N BOOHPOdzdz" di3d § Otc O d3j IsO=liE(ts Mdse d3j die) BUGICO !
V=18d3/ M, QpAdEldtglzZB3tse / d3d dDod| dA=BEC G fitcd o 1| HzP dz
ed Mz8AS | v YR A Mz dzC § Blsd3i 44 dgi to gfdmdgigy ] de
fd ud dad?2 o Bsd3j dils sastg @ ndedeDYd ® i) §f Addasts- dgts
Of f s MdBOYdWw HodyJjddWw oltstesets § SteWHEC
1 &&dMmMzdz¢j] 35 Hftedo jHjder ftodd3jter Istcj n ck
Wistedi¥ ®RBO-tsotsE®) HgdsgdetFw sects Hoady j dedw (
W tsto d3r BO~tsotseGts HodyJddWw dzsf Ofmlsd uf ted ©
CteOWdGE On d2Of tcOo dzj dzad J MdzP8 Pc &OT OB I i
tcjLEdz sOlsse f8C0OLOdz, Ykt OGO &G
140d3d3. s sdzj zsf Ofmisd ) f sdztsy J daddefn s 820
CodelstczCIsd o dats?2 ff dzs € ts#LBOGZAz39 tc @N if dsdo" tfzfolsots)
1203d3. t(JLEzdz Isdqekzs h O fsctejh datsfls! gL dsj
s Ofmisd s optbd ROEHdEE | BF ¢ sSBpH dpidRE
o Bdzdxydzj 3 ¢ COBRY o) oRBAEDC taOAF dajteddO" j dzd v



58

Ceu.r" =0.056; Koach.®ypbe: 1.171 2497 1.238 -0.536 -0.029; CKO =0.42 Cey. " = 0.496; Koach.Oypoe: 15852 31629 14.050 -7.324 -0.153; CKO =136
200 T T T T 200 T T T T r T T
150+ =1 150 - "
100 100 4
50 50
. g |
E. E B s . L
OO0~ 0 —0-—0-9 ¢ g g .9 O —O—0—0 s 22 * %
o o
50+ 1 50 1
-100 - " -100 - 1
-150 L L i L 1 L L 150 L L L 1 L
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
azmo azm,0
Ceu.r"=0.716; Koach.®ypbe: 28.153 54.753 23171 -13.059 -0.110; CKO=214 Cey.r"=0.938; Koah.Oypoe: 42.082 80.684 33.181 -19.561 -0.032; CKO=3.26
T T 200 T T T T
150 = 150+ 1
.
. L]
100~ = 100 L 2 .
e — "8 o
. . B o]
-
E 0 . o] E 50 °
o
3 3 L] '
> o . @
b4 >
o~ & - o \ 5|
. .
.
e
50t . 4 50} .
-
-100 -100 ol
-150 L ) 1 -150 L 1 i L i
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
azmo azm,0
wde¢ ' IsHJ dz n
Pucynok 34. | tc OW Ho d Jd W SISH J dz! dz" m
Maxosoe asixerme nonactv: Run_04\R\List4 Yrnosoe asixenne nonactu: Run_04\R\List1
120 e oo S

B

Pucynok 35. uvtcj mn d3j todz j

WS a3

RON o 5C 15

&0 6 j =L/ &F4,0C ¢ i

( 9)



DopMa MAXOBOrO ABKNEHAR. Dypoe 1 nopaaka. Pexuw 1: a=5n=433 V=0T=0

150 +

100 -

y.mm

50 -

-100 - 8

-150 - L i
-4000 -3000  -2000 1000 0 2000 3000 4000

zmm

1000

BOdr | SBESEEIS

®opma Maxosoro AsixeHns. Oypbe 2 nopaaka. Pexum 3: V=18,n=380,T=4
T T T T

200

100

or .|
-50 4
100 H i i i i
1500 1000 500 0 -500 -1000 -1500
x,mm
®opma MaxoBoro AsmkeHus. dypbe 2 nopaaka. Pexum 7: V=18,n=380,T=6
200 T T T T
150
100 |
g
= 501
&
or
-50
100 i i i i
1500 1000 500 0 -500 -1000 -1500
x,mm

v=6¢ ¢ M
vtej n d3j todz

d
sBlsj ¢ Odad v

Pucynoxk 36.

59

®opma MaxoBoro AsixeHns. dypbe 2 nopaaka. Pexum 1: V=18n=380,T=3
200 T T T
150 |
100 - 1
£ o
&
o 4
50 +
4100 - i i i i i
1500 1000 500 0 -500 -1000 -1500
x,mm
Dopma MaxoBoro ABWNEHNA. Dypbe 2 nopaaka. Pexum 5: V=18=380,T=5
200 T T
150 - .
100 |- 1
E ol .
&
ol 4
50 F 4
-100 i i i
1500 1000 500 0 -500 -1000 -1500
X,mm
dopma Maxosoro ABKeHUA, Pypbe 2 nopaaka. Pexum 9: V=18n=380,T=7
200 T T T T
100 L i i i i
1500 1000 500 0 500 -1000 -1500
X,mm

v=7C e M
Wistcds' RBORtotsEts
ftod dstyictdO fig lsf@ataddd

HodxJ

nd dz



60

5.2 UccaenoBaHue ABHKeHHsI Moaeid Hecyuiero suaTa B AJ/IT T-104

CeCMmMf jteddzd dzlsOdz! dzr § dMmMmdzj Hise Oded W, fts
Hodyj dzdw (BtsHj dzd dzj Mkh jets o das® ol Mejsds d
fteso sHddzdm' dO! &6 E g0 Gdpyidds® s 24 §sfez, o ¢
otcOh jdedw oddzstsotsets ftedBBstcO® tcOMY sdztsy |j daC
o jttlsd S Od Hashls ¥ sy de'L figltsedtey dzts  MydlsOl: , Yy
fiesisHddzs o o jtlksdS Od disfd dff dzsléCsiitssd ¢
ftod dzd'B ey HisH d dzOd3d UJ BI0@™ olstcfgp B dzfs Y J“teo]da™
pjtelsdCOd degs? d dLBjtjddj Itejndjteds 7
dzj Hj W stcd3d tets © O dadats d3 Msmilstsw dzd d d dzfmls tc lz
f tcj Hdgis®@ts i) oL BBy dz' . Mmsks Y ¢ sz ) B B dyé
ls Odzts o dBjjdets, o ta@ts) dzd W o ddzs® fsH Hj2Mised
e sd &3 Q& todfuidamdfizst 0 d3ds. | HOdzdzts? OB IS
JL d3j toj dzgd v € 51 fHiafvali§Bs (dgdlts dsjOusty edz! dzts 2 k2 fiyls O ¢
tsfydzts o OfAQY td® L ds p l€igdhd to j S tc OB Isted d dz@® Rto(
s Ofisj 2, f tsdbzyj d@ErEEHoDcO@MeT ke @h j dzd d
dzts i3 dzO dz' dzts 2 Y O fyis3SGE8Y e jedgdiv kswced
Ol tetsH d dzORd Ud BUY B Odedsilss, jf.tcd s OC diFds f @ffplsiafs o
Hi2Mmlsadj &3 Yd dels e j dode g dipffrsOs s dzj H i W s
Mshstsw dad j .
521CC MY jted Bj dels Ocdz! dzO% EMlsOdeso CO d tsBl j§

RfY " lsOdgd W cyifmlsSdne & Ofls j 2 'R
Ol etsHd ZOB] Ui-iRis2 clhGRBls c2 tc RemENdjH iy 0o
o UAsOZO L OCtej ff dzj dzO dzO0 o-§tols t§dzf lsfcets oy qtfite of
L OS] f dzj dzdzr Bq  czts fo@GMdviplgddzS Jf SEIP @z B 5 Qrd
fsHOD o dzglsO ((BsHjd Hobk- dsiOmsdses  d
bC g dedz’ 5 sy Ofplsw dsd f) B j Mh Owded todz’ d5 €
MsMlsOo dv dz 4 s, i 260 dazd. dzsf Ofls j 2



61

Pucynok37. | jolstsdzj lsdzl 3-6 f ads Gtzssds o -1008 Y|

[ dzw tej OdzdL Oydd RBjlssHO odHjtsEOdd, |
ftsojtorndetsiylss GO deds 2 dz@alzyf fIOJnde'd BOWLSE j 6r o <
BOtS jtcO. 1 sRBIdBs S OLOddzer » 32 ®HEOws joso
zOdzj Mj dz@ dz0@ CdRgdzy SO HB2 dzsf Ofmisd, dzO Ek
o ddzls ©. 1 d BBAatsHd d&i3tsfyls dzO dzj frigjodzd & r LHoA di@zd
dzz y dzts BT dzs tslsfdzj ¥ d o Ols+ ) ntSHJ dmyr Is
o jtoldzj sdzgse s ftedBStcO® COC yJjdztsets. [ Ol
Mo j lstscistcOy O h j 2 i dzj dzC€ d . I d Od3j lstgd3. @ My €
otsL sy desMmisd wsistiadd|d e tc @zastf IOMJs ddzO0 tsHAzz 1
BOS jto fsMejHddy dBIixHEZ 3 d 4 Mmjuj ded2 d3d
10 Hiekets?2 ®EOwLS jte Mmook jl, kO ey
BOWGS jtodzts2 f g sCafdztdPIsd M dezgQ c@dzfj BSB J §H
f5COLOdz0 80 tod Mk dz j

I'dHj seteOBR) sted yd M O  MmdMmlsj 3O, ftedd
9 Cdzt yodzO tsfflsduimMS&d?2 kL jdz i o dH st jjtc t
COMY sdztsy § dz' fiztc Gz0@ OfyEsifEslsdsO d3d U gz MG S8 o
SCEdssly disH jsdfdisj €O B O tedj dzsdtetso OdzO
fMdzj Hize b dj nOtcOCIsjtedMmisd S d: tcOL toj M j dzd J
(WdLrdyuimCd2 ©OL &jdeds, O yi d B Hizie 6 6,4



62

COMMlstw dd j tBBE.HNOLOOE | LHBLO dL d&jtedlsj dz ¢
ftoj HMsOo dzj d20 O tdfMkdSj 39.

1 2, 4 . \7
[ S t— ------- —-—-— +
\ i 3 )
\\\ :_ /’/
~ h.--'_‘
5
0) d&sfomks: 1
6
ot
R ! .
’ 4 : \\
1 2) i 7
[ S t— ------- —-—-— +
\ i 3 )
\\ /

B) dzsf Ofpls’ 2
PucyHok 38. #n J B30 tOL d&3j M j dedw  dzzdsj eOydqw
SOl 60O

Pucynok39. & n j @30 dL di3j tcdIsj dz' dzes?2 MmdMmilsy d3r M
5. 2. 2 I MEeE®frdzeztsigs § d

[lsdzdydlsj dz' dzets2 s ts B fodgats finHstess Q| @ dzditsd B
stoj Rkj edz © € ek dd 4@ MEOKE Ej jdmz & 20 . Sp g



63

drsftoj HjBzjded ¥ tod B dzj dz Bj IssH  Misj toj 5¢ tc O dc
dL 5B tc Oy | fizd &b dzPdzdetfo dD I Blizisdz" = k¢ dzOR ftsd
B stclISOF0 B/ BBddz, B j 1O SlsHEGE@®Jtc B Y q dz@ dzds 1B L
sudlsOdsi! , ybt fted {Isdr Efmdkssdwh {tH
f tod dzd dgPy W ste B tots 0 O dzdztisid Mty =Rl ety v dadsjO.o dzj @z’
JLBBWOY j dd2 st Ofisj 252 oH dec Odg@A 5y HJs G
Zzyh j2 odHddisMmisd dL BteOY j dad WY tetg BHtdnilsLOG iz
dzj G O)s d RjL digj EjsAdBtGH d dzOlsT BOWLS jwwse B dna

f dzs fCQyAfleetf o j H j dzr k@ Ltcd fisfRS jo teOW S 59 - ddH
B' dz@nlsOdztso dzj dz0 f s5H dzjBtsd hdd&Z Zedsd lsOC
dzO dgdg.

ftcOo" 2 G OHTts dzj o 2 COHTIe
dzsf OMmils!' -~
ftcOQor 2 COHTG dzj o 2 C OHTte

&S] Omks ! -




64

Pucynok40. dwls jtoj st Otcr L B tc O gzt @ dzdzts i M 3O
sOdzdBtetse € O gL &3 ed Isj dz' dzts 2 mMd milsj d3r
9odH ] BCtcORagAsted d1 8 f sdztsy § dz Bz dz d=ts[tic @sfiflsizft
LOtej cdMmMistcdtctseo Odzdz" = ted otcOh jdzadd o ddzlsO

fcslsB&SOHERO

y,)

3 ﬁ\ lsstsa@]dzo

80 =<~ s O
/[I = s Offls

tclz ¢ oY o)

60 L (
/k ¢ 5 djazq

40 T '

20 \

-20

—

—

-
|

-40
1400 200 0 200 400 600 800 1000 1200 1400 1600 1800 z, dsdj

Pucynok 41. s ststcH d dzOIsr BBOwC j s HoxZE dzts

bolssCOdzdBtesa C O dBBjIstsHisd dBzdz Isd ¢ tc ©d3d3y
s OMmMisd o ®lsHjdzt desisd. CIss B EZMdztso dzj dat
s OMisj 2 BT" dzd t©OL 9 | tocdiitsls O L HAZzsdzs dz O stk
EmMsOdzso € ) (5 bkecez®BWze el desMmg B J dzit gets Zdz! IsOls
f OtcOd3j Iste" tcOBtsYJ 2 rO0OGOCISjtdMmMistfI] (dB
OB Bz.

v OC Y J ) ftesyly My CoOdzdBtetso € d B
fMtcd Hdz] YOS d siIs € dzts dzj dzd 2 IS CtststeH d dzC
OQolssCOzdBtesoa C O fteso tsH d dzOMm! o Mmdztsy dz' -



65

fsdzzydddmn! T80axE Bfs d M B §sdi Jfkdej dd
SYj dzS 52 fctejh dsmisd dL dgj tej ded 2 .

U OB, 1 OO Is O tc OIS jstadg @ls ¢S d

bddeladL qui NS Mds M |Leky | ot %I
s Off dzts f O
Xo |sttsteH ddzOlsT Yy dzlste -31111 | -31396
Vo |dLBjtedlsj dz' dzts?2 w§ 45965 | 45906
2 43793 | 43651
U vedz YofMmdzj Hise Ols j i 1223 1226
b |[COMBjter o oI oMk 50,7 50,9
9 90,0 90,0
Uo stststeH d dzOIs T G dzO g 700 700
Vo JqLBBOY JddWw (fJEM 520 520
Wo 1 OHdz] j tOMMIstsw dzd J < 1940 1940
d [ssiWWduydjdzs HdMmists -0,008 -0,008

523( jLbEd IsOIsT dL dgj toj dzq 2

[ dzW COYHBSE S tcj ) d B3O dmyr sOdzd 2 i tot
JqLBBtOY jdd?2 (tsls 15 Hts 24 COHtetso) 110 I
MddomtetsdzdL Oydd f oteON jdzdJ &5 o d dalsf@.4 " IsfPjolazft
v-105, s dmOdde iy  tefOsiEplyyd dzdz” § ¢ B § Yo o g dzl
Of ftesC Md i3d tes o @dzdsfy'] BYUsHSBGEGEES SEGWHCO
ZO2H jdadgr o3 Ctsi WWJdyd,jdelsOdz tcWHtse Alzte! j
zddzdd dLedBO 9o dz¢ B BidzPd d dziz B Q izt &1 dzO fizts &z
dLecdB O dtsfoOomisd o dshmEismfS@dzHdzy tcOL dzd ydz' -
Hdzv  tc jWEDd3O M=380ts B / dasfFdia0s ¢ . | teOWdE IstcOj €
Csdzytse dzsf OfMmilsj 2 H4BdJo jHjdz dzO tod Mz dzl j



66

o, ¢ [

BB [0 qsesk w0y
50 /
[ —o
[ | —a5
40
F| —a0
E 13 //
30 H —180
[ | —200
20 [H 225 —
: 270
10 B 315 _
[ /’%
0 [ —_
10 ¢ \\\
20 | \
30 | \\
-40 f
50 | \\
60 L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 r

Pucynok42. A Ste 50 dzd dzd o V=60dkE @39ts 6 /Odgdldi0S ¢ )

Zend
B3 .
60

. 1IN\ /
i oo \

o N\ /
. \ /
AN
-20 \
\ ]
NIN{ e
50 \ 09/ if:iofs 2
N

0 [ ]
0 30 60 90 120 150 180 210 240 270 300 330 YA

Pucynok43. v tcOj CIststedw Ho d J dzd J V=519 dzu#308 0dztsdfBO |
v=110 €Ccm

L4

P

tdLEdz SOIst gL d3d tej dzd 2 B sBEHBER odHJ S
EmMsOdzse € d dzsf Omisd dL i3y dvjlsmw o L Oadmd
ftcdeo jHjdr 4gOdnNEd®ds dzj cts thsE&Q Ot 4 fodfd

It tjLizdz OISO dqL d3j tej dzgd?2 B'M dzZs EMOd
sBhize HIjWBtedZOyYyde dLecdBO o 9 jtlsdC Odz' dzt
HodY Jj dzgdwv Ctsdzy0®O dgzf Ofhlssd| w5 Qstisalys 6@ OL d d3k
HodYqg dzf sdzy©O dztstf Ofplsd W o dzts dzOB dzé H OB Isfw
Slsdzd yd dets tOL dzdydy © HJWBSted3sOydd HolknA



67

o jdzdyddzj fscdBO d&sfOmisd §sH Hj2Mseld] d
tOL Bfsd hda L doyj ddwd EOE b zdzs d & d s ezd

oo .
[ so—o—1] Teo
| —Z o 16
N | 1
2 oo |* \ 40 ¢ /
e 1 T
J— il — 1
nET R s p
—nkw |2 —n il 2
90 120 150 180 210 240 270 3Lo 3Lo YA B 0 30 60 90 120 150 180 210 240 270 3!‘)0 3LU YA
0) 6 p=peldg i B) I3IDEEE M

Pucynok44. 1 Oadmd d@i3smis: ke dzO EmMlsOdzsso € d

5241 7" 9 tSHT

{frls J tod B34 dedj dzdirsy | pdzts éts B O tcj Bz 5@
odH jBSCteORB] Istedd ) Stsdzo jtec j dzy h s dithp tas
fjtemMfjSisdodetsiis! jet ftoeddsjdaj dedw Hddzv B
HodYjded¥ d HJWBtedsOydd otcOh O h d§ mMwzOsy o
LSy jtedd3jdzlsj. 1 Oyde 8 Hsfistsddzmlsea sdg W oo
st dz/sHEZO € Od3j te O, OwEss HCAO 2 @izjte toH d dzO Bd U j
OB BYJ 2, YOl ls: ) L OltekzHdzj dzgdzr 5 5§ Isd Y

lted OdzOczdL j toj L Zdz IsOls s ez GHS dalzPts &f Egtizds By
265A s fdsmMStshmisd dOBdzs Hjdadw h dtcd dats?
stczB 105 fsCtsdzs 100 HazY 2 H @A 4 ), GHJ tjL ¢
ftsctejhdtsiils! dLBjtejdd2. [lMujlsr, CtEtsd’
sSBtcOBBETjded j o3 1 Is ts@ts yfjtdss Hfmtzjdlsilsj dzj dzedj H o Iz-
odH | BCELEOBRKR] sted Wi MSdE ¢ B0z dfitests gy Lz d d3c

6at ol 1R Ytorrfdrruvddad Tt ROVUVO
IrRro {4t ofrvtrRrR R ot 1108 wurtrdH

1 tod d3j dzj dzd J BB SBH O o df 1 tsdzitc1Oigza K
f OtcORBI stedyd MEs?2 cdfslsjL" dBsyils Brils! tol




68

) f SIs@ICtgtsH d dz0d3d yd MS s2 IstclzB T Istsy J Bts
o tcOh O h d2 Mmw sBi j Cls, ftocjlsjtef j o O h 2
GitdijIstedyj MS dn f OtcOd3j stetso Ho dJ dd W
Of esHd OB yd MEts2 IstckzBT o0y dzO o 1OCHnR
cyJMmMlsECdné Ol tsHddzORZd gy MS dn RBsH J dzj 2, €
nOtcOCIsjtedMmMisdS dBsHjdzd d t©j Od dscects Cter
Cstetey Sydd Ol ecsHddZ2OBdyd MSdrn R OLOCIsj ted Ml
[58].

1 O tor dzl J§ gL d&3j tcdlsj dz dgts@ ts sB Stclzk
9dHJjcOBRR] s jBoOagls Ot jd &szh j Mils e j dadzts
fMisjtej seteOBR) stedd (Misjtej s jBSd), H dzW
yqWwtser j COd3j tor tej cdMmlstcdtclze h 4 Ho (
dmMmdzj Hzj BsSGE sBl j ClO, dzj sBrSHJ A | H (
MowLr o Geetehj(flz) todz” jlsrCticsteofgiddz® | d Holkzn d3j toc
CtststeH d dzOIsT dzO [59Y,L[G0B 6O [62zd { dzd § toj H dzOL
B MEtsdzlsOCIsdzr » dL d3Jderl det] ® tc @d5isleldg tseatc d 1 fs g
Wstcdfr Hj W BEROR jJClstse Mazsipdks? CtsdmistelzC y

Kjdzi s H O dzdzts 2 G dzOo T wo dzw j Isfpw 1
9dH]BEtORR) Isted UJ M dn odfLHd] jtsiejtedariid PuscalGyfp ts k
KoL R, H@dzdzr 39, i tsdzlz yJ dzdz" d3qd i ts h s Olsc
flsj tej seteOBB) sted yj Mss2 MdMisg & .

lted {1 Istsds Br dzd tsfmkzh jMmlse dzj dg@ Mmdzj Hize b

1. ltotso j HJ d& zOB tstc Ols ts tc daf fij f ts df*fLintsln] @ dsd O dz
dL B edlsj dz' dets?2 MmdMmlsj 3" d OHOflOyYydd Jd
LRy jedd3j dzls O;
2. 1tdzz yJ dz ftcjHOo OtedIsj dz dzr § ByJjdeSd (s
dzddzj 2dz" = d EZedzser o fjtejd3jh jdzd?2 Bi jCIs
qdLede®yJdz§ s, o' ff sdzdzj dzdz" = § 5 Ad®jylsrRis HA] S)ls, 1S
Mt SeLOBBI Sted ud ME 2 MdMmlsj



69

3. ltesoajHjdzr dmMmfr sOdedw Hokzdzw 3jIstsH O] ¢
T 301 tesH d dzOdB3q Y ju]lR82 fletgfz BfL d3j toj degdW 2 H j W S
BJ MG tdzjiopPlzsizPs @ sdzftsdzd € tor dd@ Hots dAdABR 5 YfRH
Of tesHd d2OB] Yp-tPB.s2 Istclzp T

6.1 CrepeorpamMMeTpuyecKas CHCTEMA

ltcdtsBtc Isy dzdzOW Misj 6§ 56 te ORIBRE e d I j 7¢ GO
td ) tcOBdEGOgdzseo ] dBjlstsHdEd Sttt dzv ydd
Digital Image Correlation)4], [65]d f tej H &2ZOL dzOyJ dzO H dzv { tot
OdzZOdzdL O HiWEBStdddetso Odzdese 58 MsMmistsw dzdw ff S
sBtcOL Y d d @Rse , dL H j dzd 2 [66]d [67 s ddfmjistisjizd® pjid J2
HyWBted3Oydw dz0 t o jtrndzsisd tsBI jJEISO 51 t6.
fsdztsy § dgd W dzOdzj M dedz" = BOWY jstadz'nd J 1€ =S2QYH
Mstsr OMisdyud MEOW BOItedyoO CtsdzlstcOMmisdz » ( SB
tcOo dzs 3] todzs d3 ( SBAfYdzts B § dztsd3) W

ddMlsj BO oCdz¢ yojls o MmMjeBw:
1 red UschW tg COdzj tor o Mt ©H ZBedBastefatej dz
s [3OIstedy® M bdfsttOL &3j esdyz 2/ 3", tcOL to,
BOlstcdy’ 8,4 BRI 7,1 &d, MO §dSMmjdj?2 o
HOdzdzr = USB, &B0O0¢MddBzOodzr d&zOv yOMmMlstslsO tej ¢ d 1
f ®iydsded te)se Odzd ¥
T wdfsj 3z EZ§wLOodzj dzed™, tjedmseOydd d
fjtehtscdzOdz! dzsets SR s Isj tcO;
1 roe © tiflsto tdzatds dzdgj 5 tc Ho0 ¢ OB j dzv , ts fr
Mdmisd 3" EZfwOodzjdzd™ M ¢ O3 OB ;
1 RMlstsydzd € dzj ftcj ter adesets tsMo jEH ez P Istwts
fmMd Misj d3ts 2 tej ekzdzdtetse € wigC tsfmisd . [Mme jls
sfme j M jdedesils! tBi j SISO dMfr lsOded?2 ffted dz¥ E
1 ZIsOdztsy ftescteOd3dizdetsy B J MY 4 wjdedd dL o
dLtsBtcOY jdzd?2 d §fmdzjHkzeh j2 tBttOBSSISS (.



70

& @)

| Nl

Pucynoxk 45. | dzj h ded d Yy ez L s PrgetsZ tcOdB3d3j Isted Y J

6.2 Onucanue J1adOPATOPHOIO IKCIEPUMEHTA

1 jteor d3 dHzy dztgtBOB dzj dzdWvY Hobkzrm YSSHRBHBO 9
o' f sdadgj L B3j tiddzbe e ts5 g dgisdf JsdzdsW 1 EOIY JOU L
dL d3j dzj dedp W 14Pa® 18, 720U0. [BwOBSISSO tjL Iz
9 Oted Odzls ©d3( :
T zZbObd &3 f§tetscipBifzidsug] dd js3 §ted sl j dstat
f sdzlz y4 ded W 3O MM d oxis,3 OBFEH Jaa®Ils o fJ L O
f sdztsy j dediyBri jIsC]Idifds.
1 af 1 ydq Odzd L ( tetfste ©atadab adigtf © d&zq , tcOL tc OB t5Is O dzdz'
f sdzzyg dzd v @OMMEpIse 3OBELHaOl |
1 IcsmMlstsBtcOBSISC O BOMMdotse CtitcH d dzOIls d&O
dLede®ygp Cwkzyjddy o@U, fkisjd fedsvyod
CotsteH xgdlaz@{E j cse COYHBEB Mj yd dzdwv o dzz
CotstcHd dZOIsOd3 Mistslse jlsMmisokzs h da BOE jtese i

l jtcodyde &3 tojL bEzdz sOlstsds dL d3j toj dedw 3
BOMMd e Istc ] ~ O34 todz" m f tctsmis tc Xgzy Is o | dgediss Y] f
BOC Jquzs8 OdzlstsyJ & ftsojtcndzsmisd sBi j CIsC
HyWBStecdsdtctso Odzgdzsdz MtsMmistsw dzd d . [ dzwif fdrsdy iz vpigd
fjtoj 3 pdzfTIsO o fJtosMmistcOdzMmiso gz § Of sy ff tizss ¢



71

fOtOd] gty stedBOYd d d Ldmdses@ tsoh dhdglz wijtsdfdisvdzdzd Is
(fsMssBtcOBBISC O) .

6.3 O0padoTKa TATHLIM MPOrPAMMHBIM 00ecIeYeHHeM CTEPeOCHCTEMbI

1 jtoor 2 1 IsOf hde@dOig' s ¢ df tots ¢ te © d3zd3dz’ d3
Misjtej smdmlsj d3r mMsmissdls o tcOMMlsOdzts o € §
dL s5BtcOY J deff 8 § d3 teslfindz@BCHjsC OL OdzO tHdzO (L
teOB sydn dL 5B #s@) jjd&dsDO linj MsOMMmis Oo dzj dzdzr d3c
BOS j ORI, Colsste’ &3 Mdmilsjd@ feddniiplsGiasd j¢
Isd SEh jd3 dLBBWKOY Jddd ¢ tetsc tcOdzdz0tc ddmsls sapdz
ftoescdetsL qtelze h 28 ff sdztsy p dgds i sidgsBEcOs| |jdei@dst, jtotg C
(14 . wlstsdl wlikjilkdls:, ybt ftod sBtcOB S|
dzddzdw ftosatsHdIl EettcOLHB BdzdYyj & yJ dsteok
5B dzOMils d twslftds dofud SrpSte @#H7jOdzd ¥ Y d3 H dzv  BOE j to!
2O f jtedW jtcd.d7BOOHLO (1t dMm

1 tsfdzj tcOMMlsOdeso € d BOWS jtotses dgj 5B A SH
CstcH d dzO s, Mow L Odzdzts? M dBsH J dzd & 9 H O
sBl jCIsO o d fg SsEzH difistsirizts dglg dizf d . Clts wMmizh j
o Mistets jodzdAS B tORBBE WedSydd fkkjdk o' Hjd
dzj MSCsdz CdF OdBisiyj PoalssBOIsdyj MSd o f OC j L
ftoesyj HZte® o tsMmimilsOdztso dzj dad v ftosmistc OdzMmlis o
sy IsOR, tcjLEzdz O3 Ctlstets? wog dzw j I
~nOtcOCIsjtedL e hdrn oy JddxyzZ f € OB sds$ st
BOtS j O, o Mtslke jlsMmisoadd M dsdz tetsdz, 1 toc



72

’
Z» h HPEHSe AQe~ £ v ChXO
F X perscnpossve neoxeps 1 Pe
oz

B P Bsenue specs Texcr a8 novoa g5 @ » M 0 & A@uc 0 R

Pucynok46. 1 ted d3j toc Milsj toj S Otc -5 &fiL jsB lsc@»pipajdigts] fis
BOwLS j tcOd3d f th Isksjcisdisidg@c dnds § o sd Mls

T2 W T L

Q) o yjdzsteOdz dz B) dzO f jtdWj

Pucynok47. { OMmMf sdztsy jdedj 1 fdf sdzw tedets?2 dzd dzd
dL sBtcOY § dzad d



73
6.4 O0padoTka makerom nporpamm, paspadoranusim B [IAT'H

vd M4 wWOBBYd] dLBBtKOYjddWw tBiKOB OIS’ ¢
tcOL tcOB SIsOdzdzscts © AP R. RfMatSHdZ &3 H Odz
wodw jlsfimpw Mmjtedw ydWttser o dJLtsBtOY J dzd 2,
o Cdzs yoOr h j 3 f smdzj His9 Olsj dz' dzts fods - tslg i)
1 sz Hs9 Olsj dz' dz" dsd "N O OB BBtOBBISCd MJ t
1. ustlsdtesoC O dqLtBOy jJdd?2 Mjtedd 6 to]
ted Yddsd orf ftsdzdew j sfw dzgj MEBBdzr $ 8 BIsMyJ Istse
jedmsieOydd dLBBwOYddzd? bt gz fsaB@a)
Blsud OB dzO iy ddd ©WOL dzdud Bt o3j dz " §,
2. 1sdm¢, dH J dzlsizfizisdy G Anpch VO sB P Lrts o Is cdp@ tE
dL 5B tOXfj ddivdridct oz g d3j tode’ = WVsSBSthH deOls Isfs5d3
dLBBtOY jddd dL fyd tefeck j tactOem ) loO dpttndEdEXizy ki
dqdzls j tcOC Isdodetsdy toj q d d3j , 1 O sz Calslpj Ul 8ffCts fn dzj +
3. v fmjtdd COdzdBttss syds n dL sBtcOY j dzd
Mtsf sMisOo dzj dzd j 3] IstsH s Bz &OJ GfiAaiztzy § s 1204t o
dL d3j tc jSdadstchH d dzOls d u BB H)O X Jj ded Mis{de” &3 € StsStcH
ftesMstc@dfissftejHj dzj dzdV¥  OtcORj Istietso OB 51
4. dzw mjtedd tcOB syd n dLsBtcOy j dad 2, d fi
dL 5B O uMded 2 8 {yd madzv s smw {5 Odze €8 dfisiaiflid) (o
IsStej m d3d tedz" § X ¥Bgsds@ te WAOtsdz" O Isesinuirs tod Y d d3O A .

6.5 JlabopaTopHble UCCaeI0BAHUS

RIMMMdz Hso Odzgd™v Mtse j dzdzsMmisj 2 OB BIST {6
fdmisj 3" dh ¢hdrfids’j dgf L 34 6 ded 2 G J sd3f stedud ME
Pedzsor n ity d&3djh jded?2 dBsHjdzd o MlsOydsdz
Mi3sH j d&zZdtectso OdzO tsflsdud MEOW MmaJ BO. Il € Ovy
fOMYf stelsd L tso Odzdats Ctsdzlstets dzt 1O 4 ,  @jefsinf tofigtg
sBi jCIs f dzOdzh j sdzs G 5 sd i O, fn OO OC Iski



74

ftoj HdzOL dzO Y J dzdzts | ® AP R HdAv COdzdBteo S
9dHJBELORKR) stedyd MSdna Mdmlisj d3.

&jor?2 SOdOd ( fOor 2 COdOd (

o yj dzstcOdz dzs? &0 fjtd¥jedd

Pucynok48. 1 tcd d3j tc f Otcr dJL-tBicPYld®) PMmigls(
BOS J OB d s OddL Oydw yjdsE®) 88 tcO

I dzei "ded2 o dH GfisHugf M sty jHakHs00f @z da gz
AdWtesor j COdjter BT dzd 3 jMSts L OCfE]L sages
My J yd Gdgj O dzdzd yd MEd~ HJtey OoC. { OfmMistw
SCEdsitl 0 PsdsOy &ZOY ©j260 B’ &ZO kMlsOdtso d



75

1700505 dzOH f tstemsikj C s j 8) s s o HistEsiasod sy prz i)
COMY Sy j d2 fipe ] X el MsCdEsip dz! dzts dgid tsdst i tslst

Pucynok49. 1 dzj h dzgd?2 odH dzOB tstcOls tstc dzts 2

ldzgj hdzed?2 odH Codalstetsdz! desets ftodmf smtss
fsCOL Qoif Mz@BC | vigHENilsj Cls Cdestosdz desets ff todf
O sdztsy j dzdzr 7  EH ezt L fitzF il tdadgls d ROES j ok
1T 80 fOMyttlsdL co Odzalr' m BSRPUB®E] 15 toiehB 6 B,j Tz’
Yjtedzsdd Wisdzj), ©wOMytdsyjdd & o kL koS
Jqdzsjtco Odzggdz3 9 L A MY Hisd3 O tcOo dzj dzdd. sSBtStcH
fj Ho OtedIlsj dz dzs dL Bj toj dz' fl  fsish s
dL Bj tedlsj dz' dets?2 RO ddz f fsctejBdpsmis: 5,
1 90 Hsf sdzdzd Is§ dz' dz' = Mo jlssotL otcOh B3N
tOMy sdtsy jdzdzr © o Isjo 3yj ©wHOS o ftetsd
stej R d3j tedzr j] CtotteHddzOIsr oMmjn HG{ tsddzdlsj o
sftjHjdjdr fklsjd BsesSwOlsd 7 dL Bj ]
ftsctejh detsilss & dglg. Btsdzj j NO, 2



76

I i{dn dMMdkzjHse Odedv R Ctdsttsd ds] ft
f sMC shedL sdlsOdz dzs  dz® HoebkR MWjteduyf
Codzstodzdiol j B bkedstsi 0] BT td] ¢ ki
o 5L B YHIFEAY OL sAdzF-2 GslsHis +20U. RL d3j dzj dad W
EflsOdetse S 52 § SH o)k dztf jo ts § P s € dzjBaBts ez tc
Hdzddz@ Glsditzk. HosG @8, dL d3j tcjAlzd j C OPH B dgdztf ¢
IsidgBi j S5O or § sdzdg” dztsfy)! Y-Isdud GF §d Go P
N30 kedsor s MmjSkdn (RNO,00830).

sdMmlsj B0 CottHddOl BB | isdoLvn dEHms
fsdsy jddd (fttd didjosd §sS0L0ddd sfls
CoBtH[sFGEB | j SISO B' dZs L OHOdzgs o yj delstej dz
(fjteotsd) GYHE. ©¥ES k@ dBe RO\ ihisEo c ¢ | ©
fjtcotsets tOXHOftc@o s Hisdzr vy dalstese f jteo ' 7

Pucynok50. | dzj h dzd 2 odH Codastetsdz desets ff tod iyt
CoOHE@MRIstfdgo j ton desfyls d

651utcO0 dzfsdegf F 3j tedz' » S ttsteHddzOl ) f OMY tstels



77

]l MteOoadzj dzdd dMfsdz L so Oder ) tsHdats?2 Mls
CotstoH ¢ @B B OL SO 7 e G jj Stdds®, Isq g B3 H s jzdz
CtsteH d dzOlIsT Msslse jIsmilseazs h dn stsyg ¢, it
dL 58 10O J daf(R midx'zid) GFs e3P dgds.to lsldDfy LxtpQz}j80zd *
BOL Sor o IsdsByjiSC s fiplss dzd tcOdzj j dL o3 tej dzr  f
dL &3 e Isj dz' dzts 2 3O d dzr M oGty " desdgls’ 4
ftedodHiddw L dBjtedls] dz' datshPls § ) 4f ) fg d- sl ) gis T
CotstcH d dzOBE @ Miftctseo sHd &zOfM! GodlswyCO iBjls
BOMMd{ayszp dL BBty dzder » CttsSHJdZO 5 80
f OMmf stols dz' ~¢ & =EOHKFEP {Is Eilsj &8O H d dzd ) 'Dx, te O
Dy d Dz Mmttslke jlsMisbtey A s tddstsitcH  dzO Is d )
fMted Hdzj ¢ @ OH 6 OIs d YFHDK GHOYdOKOzdzts iz dzefS fy i tz< » J +
¢ tc OV € dilz  jitsclr d2ts @y, Bpf{Dzf 5 C tststeH  dZOs O o 8
ftod dzzdzj o sy f-tseitspYlsd.d Istg@Isd ¢ d L Os d M dists
Vicas [d] | [CKOtsls EZedzO o {§tsfpdzj Hise Olsj dz' datsfyls c
sBtcOBtSIsCd ftedo jb8j dr dzO0O tod Mz dzC §

D, dts D, dis

0.6 06 %

04 1 04
02 %

0%

0.2 3

0 Hiirr

0.2 14 023

04 % 04 %
06 % :g; 0.6+ —-Dx
08 % Dz 081 Dz

1 I 1 I
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76
1 sd3j ok 1 B3 ok

©) o OMels(JOERFFls | o' B) o Ofeqf|Orizls

Pucynok 51. | e OW d € d 1D Oxs[@7tde] 2¢ ststcH d dzOls Od3 o
syt On



78

CKO,
B3d3
0.2
0.15
0.1 -

SR LN OITTs~kal

rx ~\A~“~A--A--A-- . __O"O-Os ~~~~~~~~~

- --5"'&:5‘&_2::‘:‘ Tt
AR R
0.05 — —— Vic_CKOx - A= VGM_CKOx
—e—Vic_CKOy -0- VGM_CKOy
Vic_CKOz -0~ VGM_CKOz
-20 -15 -10 -5 0 5 10 15 AL, 0

Pucynok 52. 1 O d fnd diissfis d tsls s Hes@iff® t=ydeQyhgddad 2d L d
LdzOyd dzd?2 CtBteHddzOls M § OMY tstels dzr
R L 1 Isdn tejLlzdz sOIstse mMdzj HEzj Is, yls ts
dL d&3j toj dzd 2 CtststeH d dzO s sy jtiitsdsh ' fictsis B§
fisifpdfipls § 3" dzOr 5H d Isfigisds. o 1 fetdj H jlsds@f: §06,d2 tst
ftots@ tc OBWBE 2 11sO ftsetej h detsfyls fs ofmjds
fsMistswdadats?2 ots ofMmjds HJOH OL tsdzj dL d&3j dzj dz
sBtcOBtSIsC ] fHloscetOBBs?2 ARG {EestiEhr B0l j
McrtcOdzY j Isfmvw dged®) Qe sSotiefflf t0dzj2dzls 'x d ¥ dfsd3 jSEteds teH a0
Isj dzn j dzyde € Ed3j dz " j dztbd o ff B dzgzO9 Kicg OOl
f sdzv dL 3318003z f 56 tcj h dats MI913d33E fidls © 8 d dzO
6524 tc 00 dzjedef' Asd®Istso dL d3j toj dzgdW k6 dzO dzO€ dzts «
RLABjtejded] OO Isteso §tsdztsy jdedw B
By IsBHESd dz2Od 3y dz' "dr C o OHEOIsB, dzO02 H j dzd
sy Ssasijjndsls© 9 COYHBR fodtsyjddd M OC
ftcd dzdgpasgddfid Bi jSISO. [ jLEd IsOlsOdBid
f OOl stetseo fsdztsy J dedWw B JCISO 9o fesMmisteC
dL kcedzsoa' i § OttOdj Istetse o {firHdsjts dolzQR fstsiatf d



79

dzgj LOadMmMdss dL 3§ oW dzmw 5 ¢ § Be3s @ tzs @ ts{ff Bsd)is L
toj L zdz' sOlstye kddadj teFdOdizts dzO ffif ftfstg digs M d AL iz Gy
sjdgB]I jCIsO, LOHOo Oj-iR RYfgj d B3O bR ko iz
f sdzlz uj dedz” 2 Mls g ifisine hydzj GBS dzz i dedz’ 2 )5

LoV dSd ttOME P fjgagdfl de L Isdr L &zOoyu ] tzd Bz 428
53,
UOB6dBLtcOo dgj dad j L dzOYJ dzd 2 k¢ &ZzO dzOC dzsdzO tsB
sl AL, st U &kt U U 4 f al [ (
1 OUd sdzOw  fj edw dL &3d 6 dzq
1 -14,917 -14,856 0,061 -14,8668 0,0502
2 -12 -11,9546 0,0454 -11,9624 0,0376
3 -10,383 -10,3254 0,0576 -10,3333 0,0497
4 -7,783 -7,7248 0,0582 -7,7311 0,0519
5 -4,8 -4,7654 0,0346 -4,7679 0,0321
6 -3,3 -3,2538 0,0462 -3,254 0,046
7 -2,25 -2,1977 0,0523 -2,1977 0,0523
8 -0,067 0 0,067 0 0,067
9 1,85 1,876 0,026 1,8824 0,0324
10 3,567 3,6099 0,0429 3,6192 0,0522
11 4617 4,6631 0,0461 4,6756 0,0586
12 5,533 5,5587 0,0257 5,5702 0,0372
13 6,433 6,4707 0,0377 6,4855 0,0525
14 9,833 9,8819 0,0489 9,9067 0,0737
15 13,233 13,2689 0,0359 13,2967 0,0637
16 15,833 15,8685 0,0355 15,9012 0,0682
17 18717 187414 0,0244 18,7799 0,0629
18 -0,067 -0,0084 0,0586 -0,0072 0,0598
SIS 0,013 0,012




80

D ao

0.07 1 F\

0.06 ——

\/P A J N/ I;/ y = 0.0007x + 0.0517
0.05 tr\\o/ \‘\~~,}{ \ / |
0.04 X T Y

ST TS

y =-0.0008x + 0.0458

0.02 —o-&WVic, U

001 — -H&WVGM, U
0 H——+—+— | ——— | ————
-15 -10 -5 0 5 10 15 AL,0

Pucynok 53. 1 O9 d fnd dstsmls+ U ls Ugiztode datlafs® s 2 ¢ dzO |
CoOOHEGOMRAS R k¢ dzO

0dzOdzdL tjLIzdz sOlstse ftsLotdzw jIs MHJ dzOIs
1. 10Bdz HOJ sfw fnd Mis j BOIsd yj MS 5 tc O f
ftod dBzh j Mise j dzdets tsfyls g te Quastsls Cfj te dte Jifdinds! | lsifisls
Zzdzj ots] ftsdzsy jdzedj tsBi j SISO BT dzs ff tod dav Ist
sfmyjllkz, ftod Sttt fsCOLO0d]] $ 00670
{BMdd Hav Heobkr Mjttd?2 dL &jted ddv Mt Hdz J
fMsfmis Oo4fdAsU0, 0
2. [0OCMdBOd dF | sk detsdzj dedv s fMtej Hdzj €15
o ftjHjdzOos NO,025U0. 1td +Itsd Mmtej Hdzj &
BdzdL Sdj LdzOyjddw 0,013 d 0,0120;
3. 1 LOadimdisfisd UstslE dzbdizgiaee ozs @O j Isfqw  dzj
tcOL dascdZ@®»C O, dzj fHtojotsmMasHWh 2 0, 1% d dzj
sBh jets CstedHiO® NO, 025U ots ofjds HdOf OL

653 [ Y] &zS O oL sy desflsd dL d3j tj ded¥ Hj ¥ Stods



81

10 {1 Issd3 1 sOfj HtwsdL o sH d dzOM! d dizd Is Oy
sl § Clgai folXlsyd fg@datky H j dzj dzed v k¢ deO f @s®E 4
fJjtolf jdzHd C ZdzV todats?2 Okts tsredzd dzOlsHais®  ds i)  dgyxin )
® " HJj dzW dzd fmy ssyscd, fteddzOHdzj 3 0O0Md] CO)HT
ftodlswyCO dBjStsHBBd dz2Oddjdzr "dr C9o9OHtOIsStsE
mMsmisswdzgdd ¢ btsyS¢oOds sBi jCIsO 9 COYHBE]IS]
zd kZedkzkz OlOSd Uj dgj frfotts tddedas@ls . dfids sy
9" BtlcOdz0 S otstcOx] dzplOM@OPc | sHdzj dedv  sdzlz yj dzdz
ZedzO (5 dzs3j ez MJ yd dzdw HYdyvd eHjoHzjrdz' © i@ GO

Da,0 T Da , ]

015 T 015 %

01} 01f

-O-QUICIDQ
o
o
(&)

-0.05

0.1 ¢

-0.15 | -0.15 }

021L 021
0 1 2 3 4 5 6 7 8 1 sdi3j 6 M, 0 1 2 3 4 5 6 7 8 1 B3 te

Ojis § wndtinls j 3O BpOtdOdzls A ¢+

Pucynok 54. { OMY toj HLjddQgdozd 2 SIsC dzsdzj ded 2 k6 dz
fd yj dzedvw Hdzvw Hobkn 90dOdzstse s

R L I BEkdz sOIstse f dzj fmdzfg dsj, 3Oy Istfists L ) Is izt
HyWBstedsOydy Ctokzyjddw Bl jEIO M fYsetejn
fd i deddscg T B86tc] " dztsinb Oted O dgls Biggdzf2 O L O ded >
6541 " 9 tSHT

[dltsHduyd MEts] Mtc OB @z ded jdz" ~H o zZfej Odzd L (
9dH ] BCEOBRB] Isted ) zOB st Olststcdz” n [z f) dzts ©
COzdBteso sydese s ff -l F ) Odzjf dapdzh ( ls-iiz5 8 &
n Ol OSC i BB RBe s BIR)SCE dstsdzlstctsdz! degse s kMistes 2
(sfsdud MEBeB-1F0o P®)@d9@J [ dcj L Zdz? IsOIsT




82

1. [Bh Ow OBfMdzs sdzOW Mtej Hdz] 9 OHWOIsdyj ME
fdted BjMjdd2 bsyjsc 5 oMmj2 (o] ERALEMIS
ltcdo jHjdzgdzOVW € S OtOSIsjtocdesdiz=18®L R EEj MC
M mis ©6,1Bdgd/ d3;

2. ¢B Mtsdz® Is dzts § fdzz y O 2 dzttljf tc tf O fifif s aHdpjoaddid
dL d3j tod dzd W ZGdzse ' n -5BSIsjCCORSAZ] dPX  Igyjj igds G s
sfisduyd MS¢ ¢ s dOd OH tslEEls BEskz i+ btPtc | & 0,028 dzts

3. lted d&dlOydd dLd3jtejddy HJWstB3OYydd ¢
f5 Mmdudddvd) f§sodizyj o Mtj Hd ¢ o OHIKOD QY
BOL JRz@OHDS toj "N desfyls! dL d3j toj dzef 32 oty df3D delisdis d3

6.6 IIpoOHbIe n3MepeHus AeopManu MOJIeJIH B 29POITHHAMHYECKOH TpyOe

l tetsB dz' | JLd3jtoj dzdWw HJWBGEBOYdd dBsHJ dz
fstsCj M fo@sh! s Codidij oy MSs2 odHj SGH
o’ f sdzdzj dz@ o tc @B OV jeds H\@APISE Y2H )¢ 52 IstclzB T

4 kZyjbtsdsa tsmtse § dedetsMmisj 2 Bilsduyud MEtsegts +
tcOBBYJ 2 QOfflsdetsH d dzO d3d Y 41852 ygtdiastso "y €
EmMlsOdetso dzj dz2@ @ dz0 M j ydoOdz dzr = HJjtey O ¢ On
0 Jtondgflz? | MEPB BYPB2 NPINsHFOBBYJ 2 YyoOMmisd =~ &
Pazse o dHJ 56 tcOd3d3] fipdefiglaly dy's tsaA@ dnds i Hifly diz@ ks | to j t
(tcOmMMmMisswdzdj dBIYHE GdzOodzm d3d Istsysc Od3d 1
l=1600 d3d3. VEtsdz € tsdzo j e g dzy df df o3 ks D B[R foxd
[Mea jhjdedj o©jtendzj?2 o jtendesMmisd d3tsH j dzd
ftesy J CSsstetsdy, EMisOdztso dzj dzdz" d3 L O S detsd3 ~

[BIl jCIstsdz dMmMmdzj Hise Odzed?2 Mdzzy d d&zO BSH j
LOCte]j §f dzj dgdzOW BBy HE Mlsj desC tOBBSYJ 2 YOMIs
d bdzhdqdkz sCtdas 60 dd.



83

Kamepa Ne 2

Kamepa Ne 1

\

PucyHok 55. 45 j 50 wOMi sdzsy j dzd¥ € GdEj &-128 tc OB

| HOddsd « S jteddsjddlsj BT &ZO o' BeOdzO
BOwS jtode DL ) Y ey BT d2d ftojHo Otedlsj dz
BOwES j s 5 11, IshsQg Cdsjoy HEOYBA®EE j tOdBd o
40BB. [BO twHO B' dzd dzOdgd3 M fize O ;O st Ml dzif 656
ddedd HEj dZOYO. [k fGishleEaafifd stk s tz
C ot BOLgBds. | Ot j of B dzd 3 QUOER RIS’ s 28 joduzy
stcOW @t Pl lsdgds dsdz@  dzj 5C tsOh j dzdzkz s o3 Is O dzdzd
C o' dzO.50.1 d f



84

Pucynok 56. { J G zdzw tedzOw Mj s O HBOtS jtodzr = Ists

66.1t jLEkdz IsOIsr dL d3j toj dzd 2
RLABJtjddy HJWSteddOyd?2 &sHjdzd Cter dzO B
5-128 o HJOYOLBdz k¢ &0 sz BORARS 00 df
Csdzstctsdzd tetso Odzipw  h IsOIsdzts 2 d 11d2j8tg d sy toifry Isdisv2h
O¢ M dzJ tcts d3jslstttsts| g ,dzdac @MdzO G todosHdzr » B4 - Od
fz2m¢ j o' ff t5dzdzV dzO fy! tcj edMmistcOydw tc OB sy
dL 3j tedlsj dz' des?2 MmdMmlsj 3" 5 Isted BlsmMyj sO c
s OC Y J Co¢ d o ZzOB tstcOlststcdz’ n dmMmdzj H
1 CMf jteddgj dels© BT dzs MtcOodzej dzdj toj L zdz' IsOIst
dLsBtOY j dzd 2 :
T o fsish & " ifGsdeosiRdtse s s jnigtnisy jdgizd
f sdziz yd ded v BOMMLpIsBO i WstisasH d dzO s {
1 sz dzj S Msdz ff totsc tc O 33, tcOL OB BIs Odzdz" d3
BOMMdo s XpbBOHAPissd f fsMissBicOBSISE 2.
gdzj Hs h d2 1 1sO0f tBtOBBISd (fMistsBtcO
M JydodzdL dtetso O dadats 2 f tots ¢ tc O ddirab [70Hz0 {f [d @)dR2d
ftesetcOBBO thMih jMsedw jls ftedlswy Stk d&j stsH
dzz dzj o sets dzgj Hj Wstcd3dtctso Odzdese 5 ff sdztsy j dzd »



85

flsi® §s5dMCO dzddzj 2dz' = M3 M Jded? Mmd ud ded
Fedzz lsOdz¢ Oy O.

HtcOodzaj dzad j L dzOyj dzd 2 oz cstatsias dis Qfdze GHO@ g
Slsmud s¥0,74dtcd 8 © dezdzj o " ~ B ls mWjddatifl Apj jnL  { st
B tc OB 5ls Ciyfd fifisls) jadsj2ts d  f s Is s Bdtc Oip tss€ dfs h(1 U to
KoL R dBjlstsHded IfeteOBfslsf ¢ QUOdzed W dsd OS]
LdzOyjdzdj ®RjYHE Hobk®w B AU ff BH B O et ozt 1§ ¢
(ALzfls) , ftHj d3tsdzils told to tg o@D € o StldzD & drffed. P
ftosH | BcdzgMistc e s 6D dz u @ tf dcfidzdzy pzdztizD - o) o dzd
ftcjHj &zZOR 0, Ofpd7ifls jHdgtrw dfylsoj tafjtdsi H j dt@H RO, 00 5

vOCy | Yodkzyjd' ccwOWdSd dddsj 2de" 7 Mdsy
CtststeH d dzZOls O H W o fj A tzfgzis o ( tisdffzd BEFED) LS 9%
Ylsthtets e d s’ o j tcHzth Q Cedtsfgde O figls O tisks s §7j1 H R 1 to-
bojddujddd kO sOdkEOY O &sH,j dd.

U,'S

2,5

2

15 000
1 o-0-0

0,5 o-0-0
-0-@

0-0-0
0 —eo-0-0-¢9-9-¢ o0

0 5 10 15 20 25 30 35 40

0.5 1 BBt

vic-3D VGM-XY e T-128

Pucynox 57. 4 Oo daj ded j L dzOyj ded?2 dL d3j toj dedz’ &
odH ] BCtLOBB] stedd Mt L zOUj ded ™ &g



86

v OB7lz. vtcOodzj dzdj Wi L Ezdz IsOIstse

qL a3 64 ded 2 |

" slsmuy ALk mis|] AL, ([ Ust u g f,
1 0 -0,00168 0 0
2 0 -0,00168 | -0,0004 0,0009
3 0 -0,00168 | -0,0002 | 0,00105
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