t t;'h 2 “u g 90 aotir atu i "xt X:.)Q)V;;Ahld;h i 'Et t
Bm Qv Ahdhgi"i'tlrzha';"t'h'

! POXMXWYX [TAX] PAXM=M, ZXINTdy X' YOI Y PAMEA M.

CUVTO.

XXIl dDbkzydzOv Ctsda j toj dzyd

catsotcy dzg dzdz” J (d dzW tstec d&3C
sjndsdzsedd: s dzH j d
f it jSlkdbde wOL o d

21-2201( tc j20B G .

[OjtedOdr StsdzW jtsj dzydd

IZOXZH ZPY, 6 201



ur s
004.588
11s 32
456
t d HOS yd sdzgdzOW € sdzdzj ¢ d W :
steC[d.jlde. [ EteOltso ® 4. 1., [twkfmOdd®nsd?2
lddzdud 1 .d4., uvsftsdktss 1. 5.
456 5o te] a3 dzdz’ J d deff st BY upH f5 degl ¢
fjtwemMf jSisder tc@JOdds d X X:I | d&30 lsiz0 Iz y dzts ;
CtodeW jtoj dedyofder 2 W JjRjlddgd zifmdlsjls.
{ s sdzlz RL HOI | dz Misats Sy desats Wt
dzd o j oy d Is jile8D,Mm ISBN 276-5-92751946-0
l MmMetedzed ¢ ) Htoj HMIsOo dzj dz' eetsT dZOH T
CodgW jtoej dzgydd cutotej dzj dadar J quBmgeuqt
Isd deH § dzydd d fePtedhHdlgdis o™ dzr 2 ¥ jHJ 6O
G. | Mm@ ozl 2 22 10RWj1d" ¢ . ) .
l zedzd S zjlsmw o OolststeMCs?2 tjHOSYydd.
ISBN 978-5-927519460 vrs 004.58

l11s 32

ER[f[ds1 dd3. Imwwtss dyo
SIR1I AL SAuL, 201



) O I O I R RO

40t 01 RAZ rBEvPBROILRAZ RHU[[RR 10

J1 {VY3vr ¥y raduvflsr wrfrevtflam sotell JRrRrprdJrsArRe 1
frmfdgr dSav 14
¢BtcOBWdz ¢. 1., bBtcOBZVdz [ . C . , lddzdud 1. &. , C yudsd dzj o
Vet rRfrVvev R fruwfrdd sdttrsArRR LR LT OfSSI 1/ C v uYyz(
VyJovu v JIrEM 4t ¢r [\ RB 18
dbBECO®BYd ¢.)., sOtfjdSts ¢. 1.

trzr1 R 1¢6royrR touwl 10l o1V RC tusf}I R IM ARAL Jruflr of
fozry1 {1 L JfruvY[r1URC 19
dbBtcOBBYdz ¢ . | , YjlcdzBoa O [ . .

1vd1 3t Iy ffrvdewuovr S rsvtf1r1vd4d 17¢rd¢vy1Rsd PROGRAMMI NC
TASKBOOK Adbsl 3 rJYLfT1r1RrRHE R J1r12Z21RT J TVl 12 vy (4 3N
dBtcOdBvW dz [ . €.

R1uvrt1v¢wwtIre3 rJc Yteddrolovcfc ¥tda1toffrtlIlorrRC,

gl cyr1dr11 3¢ g S rsuvut {113/ 16r ¢oy1rrs {{ PROGRAMMISNG TASKB
bBtcOBYd [.C., JOdvje ¢.1., [JdrOdSsody u. u.
sdf¥Jrese vyrat1rzam Pt Jatoffram Yt frsull rfc YJfowvanfltf 3
VtrETt tUOfJRYOARR [ [ 0 ATRRCS RE VL1 VIVI(RS [T O me 27
¢BtcOBBWdz [ . C ., l OmMddzy dz2S 5 ¢ . ¢

Red [Py J 1 orvrRr VLI 3m Ty flr1fevre areuvr {3 Pt L1t 0ffRrRE
PASCALABC. NET Ilt{mRR RyHJulrm1 3M HUf ULSUULL ror13m
sdf¥?dvrtvde zsdJr fimfouvd SaAv 29
pBtcOBYd [.C., [drOdkStsoady 4. 4.

ltdd41v 4y SanprsvrIlyfevrR 01 Jvg Gobrepvduv fRrRC

vl {lrsoe 32
$2HOSCddz (.., skdHiEzi' wdz [. ] ., skdHik§g+rwdz 5.[ ., 7
VJevt JTURD 401 0uRrRY[ dHsrRlvfId officd rRed L[ 2?21 L1 oL RrRC
reetferovrlff sl ovdRARSOU LT[ 35
zrnOMtse w. ., Ajdzra ¢.7.

t 1 ZrL1RE 106r ¢y sJ s rRARSOARR o Ruel JAIBPIR[ ] O R[ [ MATL
MICROSOFT AZURE 38
zrOMsOe w. °v., Ajdznama ¢6.1., 1S90 . ¢.

PVt RICVIOUVRE 4C0VUEIOBRY[HSRM O L JtRUf ] af su[MmModuvRY[Hs[HB
ALY sARLEBE 1iturwmlfff11{dvRrR 1 J¢c J1TUR[RYTOARR HUtULSUULLT 3
1Lt f113m vrurs 44

o dzn OfMtse . . , Ajdzra ¢.1 , Ajdzra ¢. ¢.
pluvffovrRYyras o 1omfrr 1Rl fRARB[LROVWIMNIS 10
frrrRAR VS RM 1ol fdtdARY [ HESRM RY LI Or[1 RCAK

¢ dz' v jodsdfdzde ., 11 ddzd H d

Rl [y [l orvrRr fruofrd) rRVPaL/dr Sawd/ry o rd113Mm 1] C

¢l v [ fJoduRrRY[Hs[E tULVItRSOARR 1 [l Juur[ B 49

pdHtej joO . f.*,**, [dteLOddjs ¢.**



53

s. 1.
]

59

56

51
frlilerud

CJrsuvtflRrRUG

WE B

1
Red [ (1 L1 RrRE

JdojdHtstemE d?2

t-f.
1oLvYL 3IM
H .

¢far st orYyruslad
1.

. R.

] -

YLrrceotrsRr

¢ .
dgufsmr110f C

VI rRowsIn L[t L L8] ¢t R [

"
m

bdzHtcj j © O
1 Ols
[ZtcOltse O
. JOd hjoe

S .
Yot ofroer vl

Judg[r1RYLTIHB

t .

2 (E2ZNFRAS[TRUCTURE s E-SCIENCE

s RBU[ | 3

1 0Bdyd e

62

fLreolfrt LI o1 RY

Mr.,

-

]

I
o

65
69
72
76
b
YI{frzr1RR
86
90
94
1., [oLOod

Vi1t oeff
84

sl owuvrtd

r

1L 3¢
R1LASLT S OARI

rdsvfirruvl
j|

FdrelfrRt L1 o1 RC

o .
NET:
o .
o .
1 OMisO9 dzts 2
Joyo I
1
rfc

T G - S R I R
sdiruvt /21 3m
1 totsyj dg€ s

1t A uvu3

R .
1.

o .

rruvlitolfcced 3t

PASCALABC.

o

trdatoffoo

3L,

el lad
(

gtrreuvl
OdkStsody o.
OdkStsody o.
Odz¢ soaduy o.

m
m

fdn
Id
U[1R

Ptfatoffrt LI O1REC

fd

1.,

1.,

1 -

, J O0CMmd iwse
s{f1?2huvrt1¢dc

vt flircm

R

toezRE [ LRI
U.

gLz uaeauluvdzrmm As[dom
R .
, 8 [ oz d dzd dzO

STt RU[[RR §
]

Il jd&zvCtso O J.
gRuBU[ [ O
201516 @6 G.

1 sdzH Ote j o

Y I P I B G B R

l sStcH® a859 O



sl lug

I'J RCURC
StrRuevO[ [ (97

]

RYT LY [ 1 RC(C
o .

SY[1RHE

C

x 2

—n O

—

o D

QD o~
Hr\

6 +—
0O
=g
L

I -
—

S o
—_—

>

X o

X —

- 0

—

S —

— .
(G 1] —
R -
0~ 4
—6 —

—_— > 1)
—N

S o
<an
o - I
. )B
.I..ann
RRd
Rs...ul..m
x b e —
— A
— > = -
— oy
QD= 24
—t — —%
——~ =D
X o —s
—_— ~®
.0.RT..B
rArI.h
— UO
RMb.mv
—_ o
CSI%
X
IRfaJL

1 [ [2zR DIUWRECTX

}1tR

o .
gl ¢1 911 3Mm

SR1[f OURSR
[ .

1 Ofls Oo dats 2

11 v 8B
| 2! Wdztso U . ,

tcoJ rRYOARC

tosnfsvert [ ¢
105

R

Juove [ RI O RT

{ OmSddz ¢. ).

[,

4 apj dzS s .

—_—
— —
— 0
2 B
— &
= —s

- —
—-_ B

~ B

— ey 'd
S <<
11..q
—xn 8

110

pREGIISRIRUV L BLLE

J 1oy

113

YOUTUBE 1R

R
.

AtoLfrvuelld

LN vdinfiftsee @ 4 .

L
Cl13s8V
o

.

tovzrAt{

116

rfc

rl.ldo

r xS

)
s
GBte

11 1R

119

{r1oyrire R sfruvtlfcC

fruvlrrsr

LI ov Ry

.

l1tezyoStso O

AL,

1.

[ dEERge C s

[ G99 O d .RR .,

122

[ fJHURTI [ 1 R

R
[,

C .

[ B2MOdzd &M< d 2

R1TU[t ®suRrRII[Aaruf??

ANTTOSR

127

Jvyruvy 3fer

vitelfriRre

[ ovu [ 1] C
10 JAVA

s

M

{fvrsd
revrRC

| R
I d

s MW dzj de€ 5

-

R
t

= —

YJWH" dzyjoa O [ . R.

N

(

x & (1

[
1
sttOo ud

gl Re [ Y 3S
130

1 or

Csawl (tRI[CLUDM

YRE[ [113M

stewCoddz 1. 1.

1.,

S .

ster y Odztse MS d 2

—
o
— .
— -
o =2l
o~
—_ M
w @
T 1]
5 B
— T
- £
o
— 0
w
- e
- )
—
@
° 5
_ 0
24 (93
24 —b
!
—s N
— >
s
—~ O -
M[
- —e
UU .
—h oy
=
.Rw[O
R.R.%
< o
S
=
.l...r.B
traG
—
AR.B
—
—
X —~



(CASE
135

g4 R U [

1Rt S OARJWUL DS RURY [ HSRM

suURrRT [ ¢
{JL1RrRR)
dzj dz€ ts

[ —

d
M
IIZQJW

t
l

1
U

R0,

A j dzr

N B

r

M

5

140
[Ctelsqyuvdz J. .

vt Lt RUS Om

rf1RCM

C
I
¢
¢

s
S
M
r

o —s

[ S W dzso

16zuffr11 3
144

19

1t o1 RA

I'srctloirre

{
¢

[ 8
1t
[Eh f Odgs & O,
IRY VOGS 21 {1

1
1 d

— X

) Jezd H g

fLrof Rt LI 01 RY

146

rori13am
1., [tdmhjjdts . R.

.

[ O¢CMd d&3j dz€ s

tmire
[149

Forrtvds
152
J Iz :

1t R
40OJ dzC 5 ¢.

1o tcrrLuRrReE
1.

4y TANS Y2
Sdzz dzdzd S 859 O 5.

tffovitovgrm

— S

ARAT {

154

gmp S AL tHERM L] oL RC
I

1 uvm

[ Ctelsdywdz |

ITredrip Ll

157
]l .
ftrrRARYL &8

]

so1 0] ¢
Jtedh j dz2S 5 o .

1-1-

CAaAnrsuUuRI1 JHUR
gREU[ [
rrversuvrRt T o1 RC

10
159

Lt o1 RA
[ .

4 dswdzj dzS s ¢ .

toéorr1RrRCM

Ytorf L
guvlrivds 1J{ra1duv{lsr 162

(

R

1] dbvuUR

. C .

SO vy
ANO2

R trryvf 2uézx0uUSs5 Iy St fovuvfluaes B
VIt ®arU zs8f] 3
[dRO2dkse 0 u. ¢. ,

b1 ¢/
1

1t dsuURYT

SI@6L &

C
C138690

I'3¥ LJ1rr1R

béc wRrRuU[ [ O T[] C
I Arrvt13c toéezRE[1RC
ldesetseo 1. A

vrsduvd 10
169
[ . g, xx pdzd M jdz2C 5 o . |

JLs ol rRYGARR
o

rfc

CteC j dztso

(&)

=)
St

—
po]

S
Yfa
¢|1o_m
- —

—
=
T x
MS
RaY
x,

(9]

-2

<
—

o

S
IAH .
>

n e

—

o .

x E=2
—_

-~

= O
=0

T no

—s oy

—
— ot

—h
o I

—s
— __
[_lwra..m.
-0
T e —
—h

—

- —
S

g —s
D —
—

— -
po]

— S
ljro
IR
—h

x D
. hop
— [g
— B >
L -
pr

)
> =

Ura..m.
St

©
IIU
. o
LD

1

(S .
24 —s
—
- 0O
N© o
[1.5
- &
©
o
@
- 9
S
%)
w £
a N
o & —
vAU
wd -
a1 35
L~
=
=2l
S s
Ul
=20
S._.Ia.@
¢t
IU_.q
ot
0w
T
C[
R.I..Ia
o F
O]
=3
¢ ~
-
—
4
—
a2 -
T =
— .
—_ e
5 2
v —8
- T
[Ug
21 T
4
T
&
St
O]
— s
[1
— 2



10ArRc 1 VU LAt OfSRrVM RURR[ B LIV 3Mm s[fY V1Y
179

{ttsrrv o rp Lo v L4 Y Lrmlre 1R

RIAJTS ARSI VLEIM R f 1 wfltrfrilram
183

— %eh
o =
T &b

A R rdteHjo . 1.

0]
teer1t o1 Juosr [a13rsuvRrIvEIm A v fyr3am wtrreuvl 16 [

YLormLr 3

Ol uv [ oo RrRYRE LT O 1L L1 { srdguo Rt 1T o1 RrRC I gReU[ [ 160 ODLE
] Qo dzsoa mMC OwW [ . .

Redw[] [ THUR[ RuesOrr1RE [ ROLTOSSI 1 OIL OS] 1L JHUR
Yrfrr1ousfte Y ftvouvrIVfE wRuev I3 (ORI IV RUJUBRY | &
10dz" yjo® ¢.RrR., 1 0tOdztsea d. ¢.

frolrd] ffrmsnry( bl rsuvz wf1roe1RC SAanrsuvRrRITIE Ytry1r1rud/
s¢s IrRr ¢ woffuwv fcuor/?1dB t¢1fvzy wvuvrrruvdl 194
l1omr € [ . )

IR {fJrsARR 4l [RIR f(us ¢/ 197

1 jozjddyr dz ¢. [ .

Jruovyoddzrr Yt RIJrrpAuRrRr & CfrfrrvvedfrR towl 110l o1 RC 13T 0O
[ RA rfc rrovrs 8 todevuwuvt [Beuvl)l 06f R duvuitrRgURY [ &5 [20(Q gl [svu
Isfso0O ¢.1.*, [jMmdvdddd s.¢..R.** sO0ddddd s. 1. *,
gReu o Jaovyrl1rRCe toONtosfuvsyr VL[ Pr{louvr[RPes {1l RLU[LA

YtJ4atoff 16 cr3st JAVA 204

1 sMOHMEd?2 1.6¢., YjtH" dzyjoaO [ . R

frovfrzg JLrrewdrroyrirrRe Jr1 Yoy Juour 1oy sfluesrm RYUA[LTS OAR
g R U[ [ 205
ltesatoso © . 1., Ajdzra ¢.71.

I I 3vu¢( YtJdlrocrriRrRe AdsuvfRuduvsrILTIMm Yo cuRrREBE 1 JCc []Jor g
sutell JTirmfoud 209

l Mo Odzsoa O [ . 4

Yot oSfJer L YtdatoeffRtLI OGR4 ONET 10 YEURICTLLD CU4 L]
Juysd YPuvuUuRrRA 210

t OLHtbtesd , Atd3ddz | . 1.

sdf¥?yuvrtvde fdrefRrRtULI OV RE VIR OJIURIRYTOARR 1 Ot Ofrut{
fvdadddrvdrtam ey ftortecridam Joyrtdl 1A et dm Sl frvy
1tuvll 3 it RyUrrRY[LHBHUS. B "dRubU[ ] 3 212

t OMmMster cddzO . ¢., ROOdsSO R. |

afltrfrrr3tr RiAJtSIOARSVLV I vimU L ILRR 1 oluv foduvr) AR
I R 0] 214

tor1t o1 Jusd d¢tmrRurSsSvULUL 3 stzRUJLIJOLRC T o110 3Mm 1 JCc VYER[ [
ASP.NET 218

4OBtc [ SR OBBJjH MOBIJH, 10MlsOodes?2 . ¢.



{Artrvsd 1 orrryvfeovr T fatoffrvam It frousuv [l 220
OB 2dzj dgCts ¢. 1., 10Odg" yjo ¢.RrR., 1Odz yjo . ¢.

Rl [ [ 271 drrr Sfrsutfr13m Altf vyrasirg/fl 122 1 vy
djtejHO ¢.1.*, wOydioO v.Il.** 10wWdz . [ .***

Jaoreglpry RO ML Lt L EBLT O JHUR )| Red [T 21701 d 1 rRR w11 ¢ R 1
R1euvtuvfrrvuoddl & VY fL2z?2d L1 B8fRARSOPARR 229
dlsOtelzh CdqdzO0 ¢ . 1 ., Ajdzra ¢.1.

tovt o Jusd JRWBITRILIrrVRC Gt Ol REOLR[ ) 01 CURB 35
dbkzdzj 2 3O dztseo . ¢ . , [ BeshddzO [ . ¢. , [ OCMmMddiBtse ¢ . 1.
Tl RLUALTIZI0 3?2017 LCJ rsut rRY ([ &8RRIl ALOtU[dtARR[[1 A 3RC

bl rsvz Yt LaJrf3 238

utsf sdziseo S

treuvt o3 R1LU[rt1Truved ¥ [ 1201 Cf sutRrRY[HES HB yuvluwuvl rRu ]
P21y derredt RS 240
uvsftsdzse 1. 5. *, RMOjJjOO ¢.1.*, [(tdd3OEBO R. . *, A
treuvt 83 RYU[IT1VLUud 1 [ e fltrfrvl 34 120170 CJ rsutRY[HSR
Crrtadearrtrd ¢odawrft RIGS o 242
ussfsdzse 1. 5. *, sttdetsttkzyStt ¢. 1. **

Reuw[ rr L)ool RT g} [ ARARSR Ut USUUTL 3 vyriJ1ds rrcuoref ?1d
gosorrpufl 1t R T3y vt /rRy sM1wsdr ¢1 R 10 Jey [

b1 ¢ RYO s drrruvd JTtrfrinr 244
AR dzO ¢. uv., ¢2HOLECHdd [ . 5.

tor1t o1 Jusd 1 oduRrRI L1 Yt rRIJrr1RC rdicrR vArrd st Lt L s
fdVRUJtTRLTLO 247
mstctsh jo O uv. ¢., skftedwdetse ¢. ¢.

YRue[ (11 d1 t tZ01REC 161rdvyr J triavfctrvdf ttrRrR[249
Arojditso0O [. ¢.

yre[ v dtr fdrefrRtLITOVRE ¢ dbyom RrRued] (17 J]O1RC

Tt feovtorvuvl-brrdrrr am bt dsur R"%URS dsuvRILIM ®1 (T
1oy ftortcriam J oyt 252
yiBtslsOtjo 4 .r1., [ OLEzh .]

IRtovuvdf[?2v0c [T oaftodvftrdodc to1Juo col v [ R[] U2BHI2ZRE
vyiBtslsOtejo | .r1r., [ObEh (.., [OLEGdYSd2 [ .R

Rl [ [ 271 drrr My L] ILRR Oyt 01 Jusr Tt L410f YT [N
sragu Rt S oL R ] S [ & ¢GCl1 38R R Jrulrsz 3+ tJ411 0256 rRE L1 O
YJWGH" dz2yj 90O [ . R

toYt o1 fusd 1ord v rRE [frrrReARITRUGIVLLL Pt Lrsud rfcC
trtld1d svuvted 257
Yitel@?®Y ¢o., uvO®BOPRZOBWOAY.dz PGB dse
fvd1drtdAreeftv 30 RS 3 1]/ Cc trzrvRrRe fdref?21r3m
IT3yre[RU[[?213M VY or oy o Red [[ 2701 RS JURMATIRI W[ SR

P rYtrd1toff AZODEC IV VItLArHu 259
ydgeddoOf . 1 *., z2z0BOM R.1. *, vOtj&Sdd ¢.¢.*, vyd<



1902zRUZ SJIVUART VARO[ P21 LB RUAJTLSOARR 1 101 s ] us
263

M
dZto© (. 4., Ajdzras o¢.1.

GPU VS CPU. R [ 2 v 1o v R Zzruwvrotdl rJc Vi4tOARY [ HSRN

Il 3YyRe[ [ 1 RE 268
ZzZOzOeddz . rR., Atdizddze ;. 1.

J13uv 1 JJouvdluv ffduvRrRY[# 1 Ytflrctsr 19 Y[ oL RrRO TETR I 3ZIJ

O Lt RUSJRY[LHSRM 16017 01 R 270
z;msq@o r.n1 .-

gf1yroéorvRrRr Jatory Ll ouvr 2 L4d YItuvof o [odvzuds o 203dr (f RR
z2JtwBddzO 1 . dlsOtesMisddz ¢.1., ¢2HOLCddz . 5.

frrrovotdridtr #fovtoryvrRyrwuvl [ R dsodrcfRrRYyraeasodoe [ La1R] P

fomf ooy SAUL 274
sOtewCddz [.R., 1OHBSdZdd s.¢., 10MiuCdd ¢. |

RLU[ T 1T ®WLIRBUTL QUL O Yodsuy 3m [ [T RARLHESRM S RIXE | .ud] o
17¢ddz® [ .1. [OSmddse ¢.). [scshddd [. o.



4t 1 RA3 rRi#BB 61 RAZ RBUJ[ RR

13.05. 1951| 19.02.2016

1 OkzydzOw Ctsde¥ j toj deydw cutsotej d3j dedz" 4 d
j dzH j dzydd d fjtemyfjCisder twOLadlsdwe (+
sjcts fr]IzﬁJfr]lsalsaG)dz,q’W fiesatsHdIls BjL [y
thGB dL ydrLrded 19 W jotcOdzv 2016 GtHO
[ ¢Bt€@d3t58O[IMHSQMMJMI&JC{@@ISO[HJfngd:
mMste, LOo jHEZBENMN2 COWJjHEB2 of MBECT
Ogdsegigletezd C Oydsdedz” = sy mdesdzse 2 R
Cd d Ctikffde skhbietss ddgOL9 ¥y dzesects W j H
mMdlsjls0O.

NdLrdz [ 1 90 ¢BtcOBSOd YO MoawL OdzO
sdz SCdyddz o&Gj - BO  shissosMitses
Jd&B3 OMfdtcOdzlsztclz, ftcdh jdz tcOBtSISOIs! )
szdelsfqlslstGIZHdzq’QO His ftesW j Mt O. [ dzts Gt
WBsted3Oydtsdede » Isjrdesdzsed?2, BT dz fetstej €
odzr @3 HJjdzsdZ YdrLdzd [ 90 ¢BtOBBS dyo
1 AAJ dzlste O q’dzwtstsdz,OIsc{LOuc{c[ HdJtej Clstste

> ® 0.

N &&= NS »©n
I —Qi11s=x
NSO O@F =%
$-Q F o
i =

telsucifr]fr] OCIsdo dztse ts BZOMMtse G s o d
stcdzOyddedz" = d Ctsdi3BBzdzd S Oydssdede 7 Isj n
OL 59 Oded W, d&ZOoyodazmw o ttmMmMdd o 1991
|ZHOthI]|SSJdZdZTSG'13 Csd3dlsjlsO s or fh j2
| BO Isj tctc el deQdz'jdiy dzdzr = yYJ dzlstetse  dztse
sdzsed?2 (AL RU) d&O BOLJ ojHEMNA [ da
dzr i3 CssteHddzOydsdzder B3 A j dzelstetsdz o [ sME

1 Istse s otej d&3j dzd A1 RUT fils ©dzd tsfd
tcOMmistczCIsktcj d daWtsac@zadsd L tOmIId ds,B tcOs Is 5
O]
tc
dz

rog “~REO0T {UgS

sﬁ'EEHWZQ

2

TI-Fo grangra

T 9

L—~=hI§§-q:Q,:|:|

& dzj2h jd&5 ® CtwOlyO2hdj MesCd tj Odd
SCteOBB dd¥ stekOdL Oydd .

IdYdesds W JjHJteOd desdz -Adgdue)d telin@dsqf ds J y A
IEGBEHIIMNCT2 ©jcdsdOd dF 2 yj delste

10

Is ©

3 oo o«



(S1RYA SAVL) , Colsster 2 B' &z tsBtOL s Odz dzO
Yyj dzstc® t sMmstsomMSsets EtsMkzHOtefise j dzdetse s [z ok
HijWlilsj dz' desfls! Btsdzjj 50 dzjls.

[ Jo ¢BtcOBsoaody fHtosHsdyddz Hjds Jjtco G
ftesl j MMste® REBEY ¢ dzOls e tg joldisutlc 1§ dg Sts(drA jA9)
2000 CEBHEZ. 16 jeét dadydolsdej d §sSH jc
Bsdzl s SCdzdyjfMmlsots OCkkzOd dzr » ftotsj Silsts
Isj - desdztse d 2 . stej Hd dzd ~: tcOLtcOBBISCO (

SBOLtsSoOIsj dz dz" 2 oY JROYJfisE OHjcdrg ] 9§ @
fsHEtSISS9C O o MECBCoOddW dydtetso Odzgdzr = € OH
BsH ] zdiecso Odzd™w d RU; MsLHOdd) JHddzs2 sB
MteJ HT SAUL, GstetsH O, sBd&zOMsd d sSttkzec O,
or Mol sftesdL o sSH et |p getzoztzE - o il d3 ( A1 1 &) .

4 MjtejHddzr 1990 6. GCtdzdzj SIsde SR A
fjtcjfcHeslssoCd SCoOdd¥dyditsse Odzdz - iy j
ZOf Qo dzj dzgdW d&3 R U . 10 1Isd GEBHT ® S RLA
M j yd Odzd misr d3efts dedDl s od@Cszj vzt ffls tc @ ls d © HzU3H
stee OdzdL Oyd?2, O IsOCyJ MmMtslistelz HiddE ] ISHz@WEEO L dzd
[ sdzz d [ ssse M ts2 sB dzOMmisd . dtcjHd dzd A
Eydlsj dzj 2, BilssHdMistses t©OAsds d ¢ Gttsds,
Hiczddn MobttkzHddS e BKOLEBO Oljd d' » Eyte

stsd3j -fipWuj tor ftotsW j Mmtste [ . ¢ . stezC dj to
L Odzd &3O dzfyw 2Ok ydzr dzd dmMmdzj Hise Odad W d&3q 9
BsH | dzdtetseo Odedw d ydmdzj dzdzr = d3j SBH S . [ G
dLe jMmisder o twshmd2Mcds d L Otekzejydzr » dzO
slsteWw H Yjedsd ¢ tize d f sfdzj H &b Olsde@r @ls™ § toc i
dMmmdzj Hiso Odad v .

[IsH j dz' dzts? Mistc Odzd yfj 2 9 OH j ¢ bs t§ @relgtednydf)i4sdn W
stec Odzd L Oydw CtsdeW j toj dzyd 2 HRU [ . 1 4]t

dde¥ stedzsOydtsdzdz” d3 Isj -~ dzsdztse d W d3, St Odzd L 59 C
BsMEtsoMEddz 1 BRricOr H)y Qdedsw , ity fif sz 1 909 4
GBHLE. U ts HO9 dzj J &k tesftcdwisd J HOdts Mmls
CsdgW jtoejdeydd cutsotcj dzgj dedz" | d daW¥ stc 3Oy d ts dzdz’
3y dg" 2 WJHJtOdz dzr 2 sCtekzc e (drRUJ) . )
CodeWW j toj dzgyd d toc Qfphhdjtaadiditfifiyd 2 mEsets dBOMh IsOB C
dzOL 9 Odzd J C tsdal y oy telgydfjddzdz" § d dzW stc 30y J 5 dzdz’
sjdenjdeydd d fjwemyjClder wOLadldwe. I |
Fyomisdy ftedded O Ils dLejMmisds j Euyjd J d B
OCsEzOdz! dg" J° i tte@LB alaj lsizf W c{&WStdj(Bdg@quf@d}dzdedzf
sjrdesdzse d?2 d or" ydmdzdilsj dz' dzr = MmdMmlsj d3.
sOC lsdg yodz MOdz [ Jo ¢BtcOdse dy, G dzO 9o
MmO dits j G &zO 9 dzts § BisGe Olsfifigls tislz € IsfiptdariH IOtszdzts 2

11



o' MeCsCoaO0dzdW dydtetse Odzdz" j My J yd odzd misr
Isd desdzsc d2, Isjdzj Ssd3RBzdzd C Oyd?2 d dBBOIsj iZkOIs
ltGIShJHthJ GBH' dzj B'" dzd dzj ¢ € d dsd H dzw
MsOdaso dzj dzgdv d twWOLoadldw. [T yjdse HBE
d CdzlsOCIsOid, HtokzyBB2 d Mlstezudzdriy Mise
MW ter Htolze d = tesmmd?2mME dn Izdzda;tefnc{ls;
JHdetsd3r h dzj dzdzed S 89 d HtekzL 2, mMzsy doh j o
mMedsd dzd dBdesetsj MHj O d HBMIsdY' .

s Mty 0djdds, fts"juhdj cetH' ftedda M
Mydydoddmbsses d tﬁlzﬁisaimwdsl%;dﬁmﬁitsdzdzrd%teﬂs‘
] SLHOHd®B HOd tdoOdwvisdf i dqHtse o jHENMN(
ddW sted3OlsdL Oydd tBtOL o Odzgdw  sMimdd, Iz
GBHT
l1 jJtojekzHuBo 1 Jtoor 2 L Odzj MiIsd s j dz
RO Odzts-o d Y [ ddzd mls te | BB ttOL 59

ts ) dzts alassth slzd d dzW tste
SBiOL o Odzdw wuwuwt d 11
bctcOdzsody |t S s tsHdIsj dz! v sdBME G |
[P asady dzso ' A d dzW tstc &30y d ts dzdz’
(@3S d2 §sddlsj ~ded yJ |
bW OdzOM* j o t S tsoatHdIsj dz¢ s j d3j toc st
s tsdzmils Odzlsd dz|yj dzls tc O dztso ' R d oz
9Gjdzi-Joadyllsj mndzsdzise d 2 (&
ctsmizH OteMmise j dzdz" 2 E dzd 9,
l jtoj eBso 52 [Izsilsalqu’lsc;dzJ b dzls O Jindzls
R Odzts-9 d y dzts o r o d dz% stc 30y d s dzdz’
(ddzsO2MEC 2 cectsMkzHOteMmls
dzd o jtemdlIlsjls)
] Oo ted dzts o it ECtsoHdIsj dz¢ 115!3)Blsdtﬁl1’fr]3L
I stedmMseady |yd dzlstc O dzts o ' R d oz
Isj m dzsdzs ¢ d 2 1setsmde d
CsfmMkzH OteMmlise j dadz" 2
Edzd o jtefmdlIlsj ls)
| Blodzj dzS 5 ¢|f S BOtsSH dIsj dz! RtcC z1Is M
[ R 02 &z dy|yj dzlstc © dzseo ' - d dz
Is j A dats dzts ¢CdIR2Is M E R 12 ctsMmizi
sdrddudMScd?2 Eddoejttimd]|
] ZzOG sdzj o it S s BHdIsj dz! v zdz! ¢
Il S btstetso d ylyg delstc O dztso ' R d oz
Isj mn dzts dzs ¢ d 2 (vkzd ¢ d?2
Edzd o j tefpdIsj Is)

[ERN
N



s

===

AUz
dz
z

t s
d

sd@dg! dzyJ dzls tc O

o GHJIS] &
2

j de
R

d dz

(1dYd et

4 dz!
HMG SG ts
dzts o ' n
> dzdz’ 2

WJ HJ O dzr 2
Is
L

1 d

d tc 59 O dzldzts G 5
fr
|

Oy d s dadgr
jestesHMS d2

noH

u’@d3w Is /

¢t
CRUKS]
s t b4 ¢ 5@ s dzdzlaBO !

b dzd o j
4o jlsdzoOw

ded yJ M d2
dzO ).

]
m

o M

[+ 90 ¢BWOMBBS dyo

H dzw

n SH
FlstcOIls ©
MjHYO=R .

U

- - T
5
M.NUU. CC .
.JAMrJ
~38 ®
m.&..loBr.m
ga8, =
Foog
88 oo
088
o T
F s
nn.Brn.n m
mm, =
oy
BS.JW.Z
S “.@..Zo
b —
®od
283
- .B )
yo'Bs
go g
o B
WAMBB
oy
o=t
~ON 3
- n T =
B OB
- = .@-muh
rq&kurq.la
« < n@.
=0
s 08 _

Jtoe Csd3d Is 2046 4 R U J

13



{1 [VY3uvr VY [ri1duvllsRr (frauvt ] 3Im sut

IRt dJrsArRE 1o [Trmfouvpr dSav
Bmo®mmwm0@w@1 ¢ ., 1qmq”1 C°
JoJuv 1 J c¢coydegr 2 WJiHJtOdz dzr 2 c[ tc
dzhisdlskls RO FOOd§ d & QB@UJBBJ @ o

[
¢
A
R
ddrr . Stetso d yo
E-mail: avabramya@sfeduru, mabr@mathsfeduru,
pilidi @sfeduru, nnyachmenev@sfeduru

ldujtdzy Sydd SNOX st OW W s tc &3O i tc]
BOIsj tod O dzO ZyJj B dztse ts Ckzteh©O® o dZzOMmissw h j
tcOMf tsMistc Odzj dadats 2 , -lsas Isgzfnzy W, Is p ¢ MAsBHE Y
(fJyoOlsdz j d 1 dzj Slstetsdadze ) . [ OdzdzOW Is j dzt
Blztcdz" d3 tOL o8 dIsd j d3 onlindhistOgiieDE)kzdzr @ s O¢ ¥ .
dzOdzd yd 4 dgd tcd fitse (o Y O fMmlis dats iMeufTubg, o d H

fpzh § Mise j dedets Eftetsh O h dn WOL &34 " jdzdd d H
1 OMO2Is] &BIjrBOIO dHAav © Ijyjddj w©WHO
odH]Bd) Sydd fesw) Gy @ad M ds.cls., )
4. §JrOdzCtso d ydte™ C old.dgOy j toaz” M 52, f smo
slsHjdzt dz" o5 Isj B3Oz dif].C yw dzpladdr Fls € liztfothdg's dzlz Is ¢
10 aq’HJ?ij’zouSQ‘qur]dztsadzfds Is 4 &3O d3 l]’tg;'rsGtGOd‘?,d3r
ddW stedzOlsdSd, oHGEBIlstsodzj dedzr 2 o tOd3C O~
Gl2. [HdOSCts HEts dzgjHOodzjets otcj d3j dzgd dzj BT
zOBtste odHJtsdzj Syd?2, BroOlr e h dddy j iy
L Issd3 dzOf tc©o dzj dzd d dezc{ ftiocjHiRBDPdEIszys &
SOYH' O3 dL Qo lststets o ZOMmisswh j gt H S
My &3 Mistetso " 2 Cktem odHjtsdzj Syd?2 s Hd M
B - BOIS] dSav SstOSts] BIdmMOdedy SCktMmise
s O0OdWwO Y idmOded) CktwmMses odHJ Sz
[ i¢ls rdmydy dzd dz©, dzO|s S-ezts 1 dzd Is
fsHEBIssoCd, Chkdzj ¢ desls
dBtcOdicl Jftoj tor 9 dzOW dBZOIs |
o J . AflzdzH Od3d dzls Odz dzOVW ¢ 19 1460
dd deW stedzOyd sdedz” j Ig ®Bd de.
(ARRU)19 1. 8
¢ OB Olsj BOIsdUd ME 2 (
[ .C. 1 tod € d&zOH dzOw  dBOIsj d3( 22 1800
dd dzeW¥ stedzOHZ ©, 1. 1

14



O
I

¢l Olsj B3OBdUyMEdy t g 720
ddW stcdsOydde ( ix9) , d3d dz.
¢f Olsj BBOIsdud MECOW ¢

ARRU,122 . 8 19 1590d5 d

jo3

:—‘c—)s_-o—a
~ c|x 2

73
S

LOfdmd Skwmse [¢, 1R d Yyomlsdydzss
dzj dz@  fted Ulsjdedd dzj Syd2 Mmbsizuj daud i
Ijtch{o3lzh;fnlsaO, IsO¢ d dzj HisMIsOIs ¢ d

o[? s dzj HsMIsOIsC O3 Mmdg H P jzskzOs Is d
fpw off tesyj o3, HisMisOIstsydaets dzdL € d
Is 4 OCIsdodzsets HJOsEeO f OkHd
dzO
OH

wg T
- an
S e

Hsf sdzdzd Isj dz! dzr | oBftesmr, ofr
0o Ols! € t5dzls tc sakd idaf @ dzlo' s f Wlsdn] Is t

o - I NS —
O_\c o‘-’_dq—&wq—

g

CQcFOT

L

Md odH]jBdzj Syd?2 o rhiipdi@utibec@rizd fiP dzC
HizB dzd tcts 9 O dzd ! dzhttp:fie@RniBncs. sfegil il 30 Is ©
yo covyjsde j Skteimr oBiBjn-BOKO SaAve,
sOBdzdyd 2 fJtdoejyj deOdatiplsPlsdumls d tgisfipd
dzi Syd?2 o bjyjdfjoO&S 26O dtsH Oz
halyrsf) © 2ysuibecom s tej Hd MiskzHj dastse, fMazkzh
dw dzd , Br dzs fteso jHjdzs OdzgS § Isdtk
o IsOBd&zdyy 3.

FE GTRAFROo0no
S o o0px =g

dz
Y
f

F208 0O S+~ doa "

= o g o
OT T —gii—"
® . T o
-GS g

v Oled 4.0 RsOldMsdC O frushdslstss

{BNiJ | stezs | ¢ 0o (
rdmudy ShdEf tshde, j dso
5 0
8 2

1506 12/0
8215 94/2
&sd dz| 412 51/0
34 ¢ 423 3/0

Yy |t [y [
/|0 e

s OB AR YOt jLEdz IsOIsT 0OdzS j Isd tes e Odzd

Ifmdilvf | Té A RIS
s Od jIsqielzj| 170 | 49 | 39 | 43 | 39

dsdzj Sydd wod
sdzdzj dzd § o5 €
j L dz"  dzd

96/69 | 96/60 | 100/95| 93/60| 95/62

d
q
S
s
q
te

¥ Ig=IE

14/75 | 14/71 | 26/90 | 12/70| 5/69

=, e, T

Y dzts
| sdzy Sydd
9 Odzd

J
J J
MdOls & d fry

15



Mmd @34 MsteO / s
fsHeBIss9 C jJ (WY €
NIRRT ISEEINEY
-U. B W b J.
o CwdmfjClj / d 69/51 | 69/41| 95/59 | 58/49| 56/56
ftesfz2mMCj] L OdavIsd
 mMdzd B" o©odHj t5dzj
HesMmMiszf dz@r Y6 HEk
Lt Byjdd fedds 54/43 | 48/44 | 74/26 48/51
9 SL d3gtsy dats, ftcdcts
I'dHjtsdj Cydd Mmih
fsdiscdzd ¢ tod  tsSH|34/46|29/49| 74/21 |21/51| 13/63
1 CLOM) dzgz /| dzj d3dz
[ YjdeSd odHjtsdzj €

To vyjdsd 46 | 45 | 48 | 45 | 4,4

T SOy mMlsots dL dzts| 4,7 | 4,8 4,9 45 | 4,7
TS¢Ooyjfmlsots LokS| 41 | 41| 39 | 44| 41

T COyj Migjetss o dH 39 | 39 3,9 39 | 39

f zutseBMmlsoats ¢ sdfm 43 4,3 4,7 39 | 41

T Hisfiskz ] dztsfyls ! Hi 4,8 | 4,9 4,9 4,7 | 4,6

tJLEzdz sOIst OdzC j sdtetso Oded W ModHjlsj dz
tcOMMdzOIstcd 8 O IsMW OCMIs bbH jndzlsEDOi3d f sdzj L dats | [
MicjHMmMises BlEZYJ ded W . dlskzH j dzlsT dzd mMydls
sBr ydzr « dzj Syd?2, dzs OCIsdodets My sdz! L k2%
ftoj Y HJ ofmjaets, H dzW fsolststej dad W d cofs
dzj HisMIs Ols ts Yy dats slstc @k s 7 v dlds dzfipth tc OL ¢
odHJtsdzj S yd?2 fsLotsdzddzts tj h dls! f tctsB dzj

MiskzH j dzlsT BdzOHNdr CkZtemtse HwOSCIsdyd MSd
tcOB SIsOIs M EydsddCOdd d fYted dL kzyj ded
dme dz ydlsj dz' dets dzO ffesmdzlzh Odzedz" j dzj S yd

lted o MsCts?2 sy j dz€ j§ dzj Syd2 o yJ dzts
smiskzq dsmisd, MiskzH j dzlsT slsd3i yodzd MmMtcOo dz
HJ s, O 1OCYJ dzj H sMIs Ols 5y dats § ZHtsB Mis
fpdzy Hdz¥ ¥ ftetse dzj Bz Bsy dets YOMmisd Qagg Jtcj "
HtectsB dzz¢® OdzdzslsOydy (ylsts B'" dzs f tesH § dzf
h jddw fJtetsedzjds i COyjMmlsoasds asdujts d
~ndzd yd mSdJd Mtcj HMise O, Colsster d3d i tcg
L d3ts Y dzts, ftodh dzts o tcj d3w sBMmizHdIs) tsB
Hytdzy Syd?2 dzO 3 - BOIs J , o Cdzg yoOs h dyj

O —FTES 0T
QFE-F I

16



sjodduimSdns Mmtjrufmlses, GftjHjdjdd] %sttd
fsdzdsdSd df fkeddSoydd.

[ dlsj cOlktcO:

L[ tekMOdd BN d2 ¢. 0. tAde@essigCaydd dnY o
| Oz yiggds sH d yd MILQidzy s dait p S50 tej d3j dzdz" § o daw
kjndsdksdcdd o GBteOLBo Odedd: Sydg 2 WiHJ
C tsdz¥ j tofjtdasyfglsits ©  dizhs (1481290 1 O .

2.s0tewCddz f.R., ¢0BGOBYdA [.C.(jQPEzd0OGC]D .
CteOdEls O s §sHElstso Cj ol §J thyft] ayrcmistnps
M¥jte] dJd¥ steBOydodedz 7 Isjndzsdzeexd o
1 Oz ydzOw CtodaW j toj dzyd v cutsotej d3j dedz’ | d dz¥
sjdeH jdzydd d §jtemMfjSlkdor tOL d¢Isdsdss [ C
dz/ 1, i8 (8455,

17



Vi RECVOURD fa Ulrlﬂﬂf§@t{ HUi{t of f 3
[J C vJuYyz[1RC 1IIUUI1l M RYIJItdr
¢ B tc O3 dz, ¢§O&UJ&QB o .
ALOJU 1T [ codyde 2 WJHJtGGdZ’ dzr 2 kZdzde j tefy
Rdzfnlscflslzls BOIs j BOIsdYd C sdgif £ ®©ded Tdzr = dzOLkz
ddrr . Stetso d yo
E-mail: avabramya@sfeduru, sunl16@mail.ru
#4tSL HOdzts G jtic © Widtaudj dirf$ysi dzd 4 fsLotsdzwe h j
ftsor h jdad J CtsdzlstcOMmis dztsmis d fszElstsdzts 9 tSG ¢
HylOdzj 2 dJLBBWOY JddWw d2O tshmdetse § Ctstetey Sy
or fsdzdzj dzO dzO wL ' Cj w#.

LoV dud mMSEtsy feddtsyjdd] ftejHishisOs dzvj
)LOCEELSO Yo jlsdtsets ddzd fsdkklstsdss st d
) MEntcOdsj dzdj SBLOBGlSOdREZ 7 cwOWdyjmnsdn
Y Jtej otSH L OGlzy jdzdzse s Yo jlsdzsets dL 5B 6C
HeOmyjls d oadLbOdkdL Oyd»y o lsHjd dsd 6
55fsor hjdedd thdaflstcPiztzstsdztso sets dL 5B O

SlsHjd d' R jEt WttOc B dzstso .

I sorh jdad] CoddswOmsdsiisd Heflsde O lsh
s jwOyd?2:

)fdedy jdzdj L Oh EdBdzj dedetsmlsd dL sSBLOY j ded ™ W
2)E dzsB Odz! dZzOY 1 CoOdzdL Oyd» cdflssc OBk d
) dkzsC Odz dzOVWd™ Co Pidfts OO BE dL sBteOY j ded W ;
HEdsBOd dzgsj ftedojHjddj cdflstscicOdd
WEdzeCydd ftcjtsBteOL s Odad V ;

5)dzts ¢ Odz dasj fedojHjddj cdMmlsscEOnd o L

]l tOBtslsy ftosojHjdes McOoadej dedj + WWJ <l
ftedojHjddWw cdfisHatis@®@d®y j dzd 2 tGG)LdztsGB Is
tcOMMdisistej dzr ftod dzg tor fsCOL" 908 hdj
1 Coa0OdzdL Oydd cdMmistsc tcOdzd3r H dzW dL sBtcOy
BdzdL Sy € dzgsteBOd descBz wOMY toj H j dzj dad .

[ dlsj 8Ok O:

1.) sdzhOdzy iy . , lznfy 1. Ao t¢ HA QW : BB
CUjmndetMW jtcOe, 2005.

21 el Isls v. AdWtcso OV BBiOBBISE Of L B tIc O |
1982.

18



trzrt1 R 19r¢yrR (o) {11011 RC tus !} RrRH
ARAt fruvfroéfr fozrRVVI4L JHTUY[1RC
dBtcOBUdz, .Yy jlocdzsso O [ . d.
ALOJU 1] codyder 2 WJjHJjtOdz ,dz@ 2 Ededo j teihd
RdzMisdgls d@ZOIsj 3OOk S ds d St ¢ iIsj tedz n
ddrr . Stetso d yo
E-mail: avabramya@sfeduru, chernoval.s@list.ru

) tcOBtslsy twWjhOjlsmMw L OHOYO MtsLHOdwY d
f o HdzOL dzOyJ dzdats 2 H dzw tcOMY sL dzOdad W dL B
[BEZyos hdjr facdudigtc dL BOLT" HOdedz" = [ 2] . 1t
MatLab.

]l aBHdzr | HOdgdz j] HtejHMsOQodwels dL Mmjew

fskzzssdsor 7 JLBBLOY jdd2 tkzSsfdhmd & 1
JLsSBE©OY jdd2 20 dz® 20 §dSMjdzj2. 7 dzv
] ¢ Ldy®dz® dscdmsdyj MSOw tojctej gt dedz
WEdS ydd OCIsdeOydd orBteOdzO 1 S MY sdzj dzyd Odz

I OBl fhbtetsjd Itejamas2d 2 ]t

Otcrndlsj S skztets?:

1) fijtcor 2 (ontsHdB2) mMzs?2 MmMsmistsdlIls du
(Mstslse jIsMmilseo 2§ Isdze yg O dztzs B 2 yOs N dn  § tod d3d

2) olstes? (MEter Isr 2) M2 ;

3) stejIsd?2 (9" aBHMsS?) Mhzs?2 Mmistsdls duL
Csdzdyd Mlseo b H GBS ggtdzo = yYydwts) .

[ dzw &ZzOMmistes2 € d f OcOd3j stetso mdisd dmy ts
O tetsMisteOdzj dzd ¥ " d3§ Hte€8 ] I b dzO yg3dadet] B¢
WwizdSyds MmissdBkshisd, o ydmdzv e lsmw My jyd!
Mat Lab (WEdydw f mi nunc).

1 smdzy 50 dlsjtOyd?2 ttBbkYyjddw mMilkd Ity
sifmisdelze h jd3 d3dztsy j Misaj  MBGBO (29 5 bzj B O]
ssydzsmisd ©LUsOo d ey J dzd 2 , Clstster d3d d ded yd
dzd 2tetsdedzts?2 MmJIsd) .

[ dlsj €Ok O:

102 d@Bsdz mO2Cddz | JREetsdedz" | My Isd. 1 tsdzdzg 2
2.1 OL O H Odzdz" ~ tczC s dMmMde” = ydgwte [ Cc
http://yann.l ecun. com/ exdb/ mnist/ (1O
3.0z € ddz ¢. R. wddzlsj L todupdcss iS00I~ friisdBfi
[ .CQdzgj ecdw, 1974,

19



J s
K:
A

J HUR {
ASKBO B
113 v

<0

t
¢
M

W > C

[ ¢coydzr 2 WJiHJjOdz ,dg" 2 [kdzd
dlskzls &OIj B3OIsdS¢ d, B4 nOdzd S d d
drRrR . Stoctse d yO

-mail: mabr@mathsfeduru

) zOMmlstswh jj otjdw ojfMm! 30 OCIsdo dzts ¢
MowL Odzdz" 2 M HdMISOdzyd sdzdz’ d3 s BtdzBUZ Wigdogdd3 d|
ftiosctcOBRBBBdtetso Oded ¥ W d S[QH dz®8 & Y jJiPgdjvy d §f tots G o C
Memistsdls o Istsds, yYbts tsmMotsjdedj dqLEZYyOj dists
tcOL tcOBBISC ] Btd hsets YydhmdzO ftosctcOdd3 o
COydmsej TooHBAd ~ MJH J OISy dz' dzs d M
O dtsCod wWitsde S, smMEsd S ftod Mtsotcj d3j
Isj » dzsdzts G d 2 sdzd 8 Bd hdJdzmlsoz § Ot Od:
OdzOdzts G ( . sOCddz tBEKOL 543, sMlsOj Ismw C
sBlkzyoe h dn eteg WiMzde@PRsdze, sted J dzlsd tetso Odzdz’ n
dmtf sdz! L s Odzgd’j dzdm Mzt & @disddz f 6 tc OB tes 9
f sSHEEB dzts G s sBkzYyos h jet tc] MztemO wg dzw j
Programming Taskboold], Colstster 2 MtsHjty dls tBh dtcdz
tcOL dzd ydz d3 Isj &30 d3, MowL Odzdzr @3 m BOL SO
ftesctcOBB] tetso Odedsd,j dzdets dzp i@ e B S o
tcOL OBIEEH.d3d St sdzj dzsOdzd L OHOydzd € O
foshBdslstcd Wotthzdzdtoseo ¢ L OHLOGRRIs th € | &
tcOL &zdydzr = wLrGCtso d MiejH floetcOBRBRJtcso O

[ SCdZOH fYwoMmowh jdz dztsor iz o t3 tcdgty P dzts iPls “Odg
fsLotsdzvweshdds ftoj f sHOOOIsj dz¢ dzj eS¢ 85 OHOY IS
C btcjBdetslswdy Moatsjaets CktemMO® d ¢ ktetse o

] oJtemdd 4. 14, orhjuhj?2 ) 2015 G
f sHCdzt yols: € &O@ORA | H s 2 azdzg Eed) WO dr
MsH J oy Oh d Hs sdzdzd Is§ dz! dz' j-L OBESSGLUSO dzd[W  +
CodeS toj Isdz n L OH Odzd 2, 9 ~tsHWh dna ) s tc
fsHsBd » WO2dzse HOjIs obL B3y datsfls!  toj
f SHAGBHT ftcd dMftsd L seaOdzdd { dzj GHzs 6B dzdzts
LOdgW Isdwrn. [dz dssy s, dzOf tcd d3jdmef,B Bz i e fplizf
MdzOBHdoe dmr ESCOL OdzdW dzd -LJOcGeasQsdzvo§dzo Wesc O
sBjMfjyde O hdj o9otsH dMatHAZ = HOdzdz =
ML HOIs! L OeGtslstse C Iz fn L Oolgids d3ts j hdgj dfdte
ftcjHdzsydes Eyoh jdikzmMw dhftcOodls: tshde¢d.

20



ddeJ LOo jteh jdadzr 2 IsjCMls tojhjdedw; o 11s
s HtsBOoadls! tlmizlsMmisokzshdj WttOcd3j dalsT
L d3tsy dztsmis d , Mo W u Bfiztiztizgz) dgd Mz 2 O GE dz' L (s
J Hdzs2 o jtemMdd LOHOYddSO H&Y [BlsHGESIST
sz o Jjtemd® oCdz¥ yj dzO ctekzf f© drL 30 L Ot
GO ; Ctotsd3j stsc ts, H dzw dzj C Slsster
H dzO d Axclasftpts ozff MtsH jtey O dj S diodedy
SHdz" = HOdzdz' = .

ojtemMdd LOHOYdRJEO 4.1
By des mis + W ON sixsA) dzdizdg - G tc

d od g @4 Zud B dz' n f B 2OBdO Y j dedz" n
Sdz' L so Odzd W dzO € t5dz€ te ] Is dzts dFf jdzOB lds teWOB Isdztslz
ts dzdzd dzd 2 , W O2 dz o dzj N dzd = Ctolzf {f dzJ fr
ffts?2 LOHOdzd?2, omatsHWHh j2 9o L OHOYdzGS;
yofmls: L Ol dedc? cdoilzf § OCtHH2 o Ists X J o
Odzdvw d1tL teOL dzd ydzr = G tedztfdf . G tglctistidly —dstisa
sL dzOC sd3dIsj dz' dz j ftlesetcOBRBAR" o7
| Cstetsdzdztsets L OHOYdzed S © d ddzdz¥ mlstedtolzs n
' n~n MjHmMlsse wL '™ CO. vO0Cdd3 BBKGOL
ClBf sdztso Ols tcOL d&zd ydz'dd o8 dns'tc O y P
 HS9 Ols j dz' detsfis! Hj2Mlsad?2 Eyohdeamw
02 dz HY Sdzdzj ded 2 , d WOo2dr 9 dzj " dzd n
sor j W02 dz , 9 Clstster n H dzw dzO M Is t
Lz lsmw dzj B tsdz! h 52 dzOB tstc Z{f tcOo d
WO2dzr HBYBzd) dd?2 d WO2d
fsSHHjteydo Oj d3' n 1 dzj € Istetsdzdz’ o3 L
® BHddz WO2dz 90tcdOdzlst Hdd&zWw tOL d
WO2ddztse € LOHOYydzdSCEZ HtsMs QIOtSQds 6§ OL
OHOYdd ¢ O ddzd o tcOBtsYyj &3 S OlsOdztsG j§ ZyOo!
sdzeyOoOjls oL c3sy dztsmls ! ftosmdzOIsted & Ols L OH
sd3sh 4 8 -t s ¢ dRPABero d PT4Load, 9 ntsHWh dna ) fn
[ sd3j Is d d3, Yls ts H dzWdzd W O 9 Is t5
S sdzdzd Isj dz' dz' - W02 dtse ) tcOB Yy a3 ¢ Ol
fsdz CBBOEGd 5B d&zisa dgfsordzs Mis! OB SIS M
o d dzO ! ) o Jjtimdd 4. 15 -m( fpdy.d M Qi~s ¢ dz@
j f sHO9 Olsj dzv flesetcOBBJtetso Odad v ) .
&ZzjHkjls ftsHyYyjtcR @GBS, dZylsBC O] Y68jIs o W
fqr stsdz €8 MtsH j ey Olsj dz' dzgzy yOMmls+ ¢o
IsOo dzvw s h d j ftotsctcORBBZIAzS G ftosj CIsO H
CtcOBBdtctso Odzd™w MsL HOE Isw L OHOyded € 53
LOdedz" = M L OkcBdafasdsds o OH O teged SO, d3ts ) o
LOelssoatse (ddzd fftedeotsHdIs! Istsdz' ¢

W o
N«

.a_°m-=—1m-
EW’

O ot —

Farglloaasgi3d3+~0 3IES

oOg "TTESNIIEN-FI rm'chu:hg.l—L—:l:m—-m
T
o
(7]

nETOgEs g0

5, orhjuhj?2
EEUUBu@$QMd?qJ
B

—_

O]

Q—

3
1

O/ 0o ==+0
w
©
)
©
o
)

7]
()

O inr GSQ—
<
O]
T -

FISI A SBIBOICSSC S0 THFOF SQOTOCNQAIOQO0
©
I
©
e
&
o
N
©

o @FSs SO
N EFEINE =

=
(73

21



yodz' dz" A Csd3dzj dzls Otcd 4 o ¢ ftotsc tc ©Odzd3y
fsdz! L 59 Ols! MW MISOdzH Otels dzOW L O tslsts9 & O
[ dzw ssets yYldsg’ HEAN tcHfrds) f sH O Ols j dzw tc
fsdzdzj ded2 d W O2 dztse o dzPTVdzllaker ¢ EESfH,w holz ©
Codifdzj ¢y Hdzv §to] § sSH OedlePazk € 58 OB Gzgsd
yqdqodz dzf §| oL BBy detsmisd. 1 ted LOctkzL €]
segsmhmgr WO2dzse HAvw ddr dMfsd LEjIst
o sdzw 8 h QW dzj ¢ C 5 ftcso jtedIs! ftcOo
Qodzwv s h drn C sd3OdzH ; Ctesdgy Isets, ftoj HI
MiislstcO® L Octslsso ¢, ML HOa O jfdgdetsh 1 dzv
chg @iyarMakerdztsy dets Me j dzgj edtetso Ols H J d3ts dzf
sdzdzy dzd?2 d W O2dzr odzgi"dedms ctobkztf f, ddzc
tcOL tcOBBISC d.

) aG)th’Odzls L OHOydzd ¢ O, Pastpa\ARBGNETAddE 2 )
Cdzé yjdz@ WO2dzr odgjhdedrm Gtz §f dz@dzyf j tiz® T
Iskzq j dzd u’tetsGtGOd3d3q’tslsaOdde 9 I MmCtej Mdats:
AU
r 9

=&

NEgsg=sdds @ 30
SEFEFS T F

OIS I IO

(L ZOSCsdiBMlsaets M Mk lsktts?2 fwsctcO
tSH d s jtcOsste ftcdMmeo ©Odo Odzd v, sfj
ZzOdzd telz j smw s sdzdzj dedj 1 Issets dzOB KO W
] sHtesesdE'dimMOdzedw W O2dzse HEY tsdzdzl dzd?2 (
ftcdojJHjd d&O MO2Isj] L OHOYdzd O Beacke®L H j C
Pack(ptaskbook.com/ru/teacherpack

[ dlsj €Ok O:

1. ¢ B tc Od3WGdzC dizj € Is to s dzdz’ 2ProgradwmiBgidzkb®ok 15 dzj Is
tcOL o d YW OlgdzOVY CtsdeW jtoj dzeydw cutso toj d3j dadz
Isd ndesdzse d (: Isd dzH § dzyd d d fdtemyfdSisd
Ctodg jtoj dzydd.  sipslBe dz/ 1, 2013. w.

2.0 B tc O3V fz. 1 JOH O yRmmfjamming Taskbook € O ¢ 1 dzj CSlstetsd
sBtcOL 59 Ols j dz/ dgr 2 tcj Miztc d g jtH M Bts
ftosdctcOBBBdtcso Odzeds / Cdzj Slstotsdedz” | toj Mizte
(¢cCt-2Qq15¢é). IVufcywHhHEdOttsH dztsdiisls ts ez@ by j iz6 ts
MR sLdezBO. (-sstHlshsmu dzo/ 2018 R.L H8. 13

3.0BtcOR3VW &. [ RMitsdz L so Odad j M i ydodzdL d tots
sBj fijfdgdy Htod fsHeskseCj ¢ (46 6 ddaW
sSBtOL s Odgd j&4.91I®D 12, -~ 6.

4.) sdzH Otejleo. , R.1 J v Itso O [ HrOdz&tseo dy d mids.J df
f tc s G toc O d3d3d Ramcal ABEMET: 10 dzjls 0\, 9ROV /
CBdei J 6] deydW ¢ usote] d3j dzde'dgs dabdait] i o 3Gy fidsi
fjtemf jCIlsdor tcOLodIlsdwe. [ Olsj tod Odzr ¢ s
g 69 71.

22



— +~ 3
_e_r—!-c—'

{ tcOdz dzr 2 Edzedo jteimdlsy
szls d3dOIsj BOIdSCd, Bj-"O0ddScd d ¢ st
J steso d yo

E-mail: mabr@mathsfeduru, valyaevanto®@yandexru,
miks@mathsfeduru

RMY sdz L 59 Odzd j ftcd sBlzyj dzd d

YyqdoOdzdL qieso Odzdz" n I4f et ts GYtdsQ dydisddrvaj Is ) tdnjlz fry
a»)ffrjcflsJ LWWJSIlsdo dzsls sB kzygj ded v d B,
' Zme 5§ dzd 4 BOIsj ted O dzO. 1 tod d3j tets d3
J letstsdzdzf Progra@mi@jipsizdook(1, 2] |, sHdzdd3 dL HBY
ststetsG 5 w9 dzw j lsﬁ]Wtec;ﬁtsm@aﬂ@&Ij@dzlﬂ'&cldz[@], i

totsh O h (2 SteeOdzdL Oyd s d ftetso jH,jdzad ]
dzv Isd 2 . l jtoor j 9 jtefnd d HOdzdzs e s € 5 A3l «
fsdz Lo Odzd] © ©OBBE On dsCOdz ds?2 Mmjlsd,
Eyoh jetsmw ( oty Ritsy diOMIL' s BYO B t6Igtc jls 5df (s
Jd sd, d bkdz €5 o M Jjydqodz dzs o' H J dzj dz
] f sHO9 Olsj dzw (oL di3gs) dets M is smikzh j Mise dzj
sswdzdJ d5 o' § sdzdzV J d3" - L OH Odzd 2 Istsdzt € ts
EﬁiudaO“hJGEfHWW%@MGW%GQ%Bbﬁu: zyoh
dz

Q—.

m
%
7]
Q—

jiodzOlsdots?2 ISOCtsets fSHASHO, Mo B SH
Of' B" t©jOddLOYydwY §J4tej ydmdzj dedze" » o'
J Wdzdels d Mso .

2013/ 1M yapOdgvelz id - OdzS soady tJ Odzd L
BOLBo oL B3y desMmisd §ssHBBdRE2 Mjlsjots?2 mMdm
o J8] dzZstcO o] f suPHPgGEY f sLosdzv 20 ftoj f BH
ctezffr EkEyohdafmw, ftcjHjdvis! HAZY COYH2
HdzZv COYHBEB kRteBCO Yt dzj MC &dztzf & gz is j ¢t
HsdRON dzdj d ddzHdoeodHEZOd dz@ j LOHOdzdwY) d
L OH Oded 2, tej L zdz! SOIst Celsstetse s B ' dzd H S
sctcOdzd yJ dedetsdzs o e jjnw @Ot d dslpy j Isdzr | H Odzdz"
L OH O yRIEtREsOIts EZyOh d2 Mvw {f tsdzizey Ofifidts te tdsal i3 tstfy jdats jinHs
z0 Mo ts® MistePraflstz) 0 fpgrej oy 0N 2& MY dM< d
Ctotsd3j Ists@ 5, i sfmdzj fsHBBdE?2 tjedmlstcOyc
COYHBEB LOHOdZdWw Oo9lstsdiOIsyjudelint dd 3 kg Bnts E2P
COC dzO MbteOdzd y4 RHe@azdjysits fifwig j fIISHCO odO Isdg@izvin Is

§ORPES RIOSURE TS

o TeFIENIOr NN~
L—[,Tg ‘-Q—5hQ—5h =

23



I 1ltsd yj 2018tdtcwiss co ®BOES OF HJ{
ASP. NEqdzsy jdedj EZyjlsO or fftsdzdzj dzgd™w L OH
Ok Ydz 2 tobkC sp R Gty durlf y) . dudids j olf j 21 H O¢
dfmisd B (FPdB. tdfm. 1

CrpaHuua npenoaasarensgt—————
Mpynna:

HomuHauma: MporpammuposaHue 3 cTyneHs

YPOoK: [Beoausin ||  acssmareypo
12.03.201

¢
(
fr

0 Bcem ypokam

{df). Add wlhtf ] § 5H Oo Ols | dzyj dals )t dzls te ts ¢
[ crvmameomren  vewon o ]

CTpaHMLI,a YYEeHUKa
Bansies AHTOH (25 6annos)

Ana Ti or pons Bsepte caOR smail

Tpynna: KH 2 Ma
HomuHauma: TIporpaMMHpoRarHe 3 CTYTICHE
MpenopaBatens: AGpavsn Mixant DTyaprorm

nnnnnnnnnnnnnnnnnnnnnnnnnn

tdfm. 2. ubttOddy® EZyOhiydEdLjs S fsdls

J HZOGOj d&3" 2 HisC dzOH fsmewh jdz datsor
IsStesdedets G 5 YQJHAESUE €Ot joff SHgOwLOdsdgodrvds,
s, M COlOizsc Odzd tsB dztso dzj dzd 2

L d3tsy dztsyls d § O ts @roatisssocd@sdaddt() siad=rrine

dd L OHOydzd € O 4. 15. ) COyd Mo J
dz! L s Ols! mMw COC BM Yydz' 2 COIsOzse (9
)
s
u
a3

mr\—
S &

52 COkOd&schpf e tdlr 2 If s SPk O ds

HOo Ol j dzr L Odsidl WY O2dr, f§tejHdO

ik COkOdsejdq B OMmEHyY.dz wwdhd tcOL

jlster COOd&SEO B dss dj dad PTLodd) {f s dz
24

= g oo
ONORTmil= 1t
§ 0 =t —% 0
OFS+FSF aNg



dzi yYyjets Bedsodzj dzdw IstcjBlz]j & BEOF s
SdzdzV Is+ MW  Op Is tsdp@idshwy iff disd §f Od3 5B dzts 9 dzv
dzets tslsdzj mMisd Hd&ZOBIJ Yy MSd) BdBARZItSI] ¢ d
dzr Htsftsddzj dzd?2 dd WO2dz f odzj hdad dizd @
f90r, fYsvedehdmfmw o o] tafpddzO4)15.,0 figdg
2 dzr |, sftcjHjdwehdyj o Otc d O dals ts L] datE{mldz ©
i sdz' L fipdf Bededss € 5 dzO  f 5L 9 tstiay drbsusGhsy ©F jj dgiz jnw
dzts 0 dzj dzd W ZO dzeBtsdz Sty slsjte], Clsk
f sdzdzj dzdw L OH Odzd 2 .
) o\ jBdzls tc B ' dzd icfB O d&zPdzr Efjtctsh O h d
ftoJ f SsHO9 OIsj dzv fJted dOMes26¢] COBPESGEESS
feslssCdzlz. | d&zv-yylsacds gL dizf Jalz & jsel tsdzj dzls,
ZOMlstcOdo O h d2 fip-MPEEOREOsOCdd3 GBiLOL &3,
Zyoh j dzmw B Ewjs® Hitsigldisto jjdizdd 2 C OlOdzse (SE
stsdz! €5 dz@ yYlsj dedj . R ey @ dsdzOls ‘Qflds|BdatChdipslsds j Is
W O2 dzr Hdzv odyz® OectdzAIldf'r M C OOdzscetd3 tsB dz
ZQh j casmiyisH j dz' daetsisd .

oyjBdzlste 1SOC Y] oCdzt yj dz' Hlzf sdzaaef islsdz' dp
ZzOdzd o,0tcff®dadstsdw ¢ h d j B Mistcts MtsL HOo O
dodHEOdz dz" » LOHOdd?2 Hdd&W EyoOhdeamw Gt
f dMmoOdzdz j oL Iy desisd fsLeotsdzvels EZyo
2
s

KT RO X o =P

O FOo=aq =g o
TIFOS0F T @A

| —

tcOB syd? COOdzts @ dzO dzge B sdz € tsd3ff ¢
dz' L s O dzdedalzdw L OH Odzd 3, s iz N ffj thjstp iz &9
Is tc ts5 dz LO or ftsdzdzgi dzdJ d53 L OHOdzd?2 oM n
dzs B SR s Is] tc0O, f SHGdz¢ yj dedzse s ¢ R 0zl
H dzw stce Odzd L Oydd HdMIsOdzyd s dzdzts G 5 sB Iz Yy,
qdzsj cteBYdiflzs s o]  sHBDEPBJ d2Vf o6 to@BR] 6t
ProgrammingABONET WDE [4, 5], sOC Y J ddzj s h j2 ) o t
1 dzj Clstetsdzdz" 2 L OH Oydzd € .

[ dlsj tQkicO

1. ¢ B tc O gV d&f dzj. SCls to ts dzdz" 2 Progré&dmm@glesbook 15 dzj Is

tcOL o d g O ydzOw ¢ tsdgW | tejj ddaigdiv o dasto i@z d 5
Isj mdetsdztsce d d : Isj dzH §J dzyd d d fitemf jSCisde
CsdgW jtojdzydd. ([ sipklBe do/ |, 2013. 4.

2. ¢0BttO®BWd [.C. [B OteadlsjSlkztcj Ekdzdoe j tcf
s fesetOdBdetso Oded // ROz Sted3OIsdL Oydw
3( 2 7 )134 150.

3. ¢BtcOBY dzrRf €zt L 59 Odzd | mMfiydoOodzdL dtese Od
sBd MY Jj ud ded v H dzw ftcjtf sHOoO Ols j dzw f tod w

25



zOB tstc Olststcdz’ n L Odgv Isd 2 f SR dzf Bt G3OB REHRP G
SBKOL 59 Odzdbju. 783M 11, -

4 . bBtcOBWd dOCH, 1 u, ] dzf §BEORZRBY gug' wtso O da
mMtcj HT Pascal ABC. NET H dzw HdMmlsOc
focsctcOBBBJteso Odzeds [/ / [ dmMlsOdzydsdzdztsy
3. #24. 14

5. ¢BtcOBYdz [ . C ., [-igt& oY tstB @ nytc @B Is S dl JB
[ IsCter Isr j dnuimis.y d2 Q1 25659. 10. o.

26



Y——
~ e
c o+

stetso d yO
abm@mathsfeduru, avas@sfeduru

ma o > e
3=—Qc
73
N
73
S .
O]
7}
Q—
&
O]

@ L o0 dzgr m SBYJjlsjdyd?2 ©OLtOBBIsYJS
O dzO n fties] CSIsdqeso Odzd § &3 tcj Odzd L O
L8 Olsjdz MEdr ddzlsj teW j 2 Mo . 4 yJ dz' ¥

(ONor {017 My Jjydodz dzsmisd CARdzH Od3j dzls O dz
Ste 3Oy d s dzdz’ j Isj mdetsdztse d d e af;dzﬁiudz ¢
dz! L s Olsj dz2 ME sE d dzls § to WJ?fI] : [ dzw H
dz: h d dzfls o © Cktemtso , Mo w L dzdzf"‘ n f tod ¢
nesdzse dW 3 s o s @y ROjIs tOCIsdyd fm
Isi. o' tcOBBISCO Mtslse jlsMmMisoeke hda Ekd3j dzd?2 d
tSH dats 2 dL L WWiGCIlsde dz n dB3d IstsH d € tsB Iz yj dac
2 ftcd Qtslslstelsdz, MiskHj dzls L dzOC tsd
ftcj HiNIsOo ( Is gzrs thts @ sdf seor n f o6 tc ©dzdzdz
Hi dsdzmistcdtelze h dn 131]'Isq’d3(3dzJ dz" § M smtse ' tc
fsmdzy yjets Hteddd dv j Is t]’tsdzlzu;dzdzfci L dzO dzd
EyjBdz' » ff totsc tc Od3d3. [ OdzdzOW BJjIssHJSC O EMmY
Qolssicse zOMmils swde@ ¢ tf to 1l4E Az OCdado] CWHO dzjls
i tcts G tc O d3dzdats 2 f d&zOIs W tstc d3" fsidzj His9 Olsj dz! dat
BorlandDelphi( W L DephiPascad B d B dz¥fisuld Cdin@onentibrary)

[1] d MicrosoftVisual Studio( W LC#€ B d B dz2@/isdsyys&EaEmg [2].

Il dzOmistey gy J serdzts?2 dL dz0dBtsdzj J f Y 2 dzw
ddels j oW J 2 Mse W oQizthifpidnig) . i) of iPsigde®® Md Milsj ©3O
WLrGt (dd3d ¥ sy sOSYd 44 ] OdzdL Oydd Hdzv¥
sBh dtcdzr 2 ZOBtstc HJjlsOdz dzgs ff totstcOB t5ls Odzdz" A
fisL HO9 Ols ftod dztsy J dzd W H dzw tcOL dzd ydz' n (¢
f &zOIsW stedz. 1 OyddzOw M eojtemdd 4.5, 9o JiJ M
Qt Creator o ¢ dzg yos h Ow tcj HOC st CHO, fi
ftes] CIsdeso Odzdw ddzlsj teW j 2 MO d Hkdd] Mis:
Rd5j Jlshv QL d Ddzs e s dats BNUWEPY dal §f 52 U Mdzj dacs
g@OQBJ&dedQWHJ¢@th®U o4 M BBO ftdo dzj
dz
J

5 @ O «h ok =P
%wwggwo

== R_E%

¥ -

Sdz! L s OdzdwY © tOREO- SCkMO, G§oMmoawh j dz

]
sdeWi2mse. 1 It 34 ot ™. sl @y didzy ;B
! BO etwOdd yj dzs (L dzj Bdzts @ sy d fpdzj dzdz’ A

27



tjHfteddzWsO f ts4
ftetsj € Ists aDelphitc O dzj J
IrLeizdzJIS.G)ls.r f sHtSB

slsdzj §A)ls' 1 st stsdisz B' &ZO
mMdmils j d34 dZzOB tstc Isdf sor -
d VisualStudia | HBC &z@w js M dofy
ijd it j ddetsflsd .

ltotsj CIst mMtsL HO9 Odzd 9 MmMdMmls Jd34' Qt 9 .

32 ftsj CIstso, fsLotsdzvs hda dqLEydls: o MmyJ
ML HOdzd j O3 Ctsdemtsdz' dz = c{ s ¢ dzdzf: Gt
dmf sdz! j 3o @tePdzH Otclsdzr = odL EZOdzr dzr = € A3 |

tcOLBdIls! dzO Mmdzj Hize P Gtslzu’t]’f:

(sdzmtsdzy dzr §| fteddztsyjdedw (2 ftesj ClsO)

90 jJHjdzed ] o ©OLtcOBBISCEZ Stct®s jdougan)s d =

BicOBSISCO M Isd?2 wls d3" " d Dg & dzO o (
Drop( 3 s CIs0) ;

tOBISO ) tshdso dzr d@zd o dL kz Offizc &zf Rl s & Ys BY

OB tsls O M (f o @ g GRIEPgInter] OpenGL)d 1iHsO dzd |
CteOW dyd MS 6 6l eBIFOIS ststc O (

OB t5ls O fn d3d dzs d f Odzj dzv d&3qd d dzfm
WstedzgOIlsdtelze h jets Isj € fifléctisg t§dstis oty j H OC Is
1 HsY tsdzdzd Is § dz' dz" § EVIB IL-tfoftdsch) cdisnilsodd W mts

Codi3tf sdzj dz2lstse dzO 1 IsOff j orf ff sdzdgj dzd v ,
odLEZOdM d@ &3 SR fzHEgEBERYG ) d Is.

[z COyHBE ftsjCkO ftedosHdkmw s§ df
fsHB s Y Hodedy GzdLOydd ftesjClsse sf
PHjdvdash: Mfjydod d &3 o €t @y ugd Ml dztgfls
sjrndesdzsecdd MdcecdzOdzseo d Mdzslstse) d Mot
ftesjClsdteso OdzdY flescteORBd &7 ddasj el j 2 Mt
OL &3 N j dzd ¥ € ts Y tgglageglatizts 9 B33y dzj Hy § s G ¢

= =4 = =2 =1

=4

N J otcj d3v , H dzw tcOL tcOB BIs Odzdz" = ftotse tc O
WEdC ydsdzOdz! detsfyls: , ylsts d [y of Alists2Ae OIS
ftcj HsMIsOo dzv j Is o BL iIsy detsMmiIs McOo dzd Is § d
BdBdzdtslsj € odL IjGak'tsdegr A Ytsstotdsdiz jIs o7 HJ dz
ftes] CIsdtctso Odad W dqdzlsj teW j 2 Mtso d 9" Wodls
CodeS tojIsdes? BB dZdtSIsj € d.

[ dlsj ©OkiO

1.¢ B tc © d3¥ dz Defphi ¢ . s Oted3Odzdz” 2 @ M tcOo syded €
csurRAtdye, 2006. 288 Mm.

2. (B OMsWHCEZA .f tcdulk sc.O~) j BJ tcBzZtce, 200 E&

3. Zzdzj g [ . Qt 5.3. 1ltWjmMhd sdod dats
I mf jlsjteBbkteg, 2015. 929 f.

28



[ V)
dzw drOdzC soady . .
v 1 gbxdzf WJdHJOd d2" 2 kdzdo |
dlskzls d&OLj BOIsdSd, &BjrO0ddsd d ¢
l steseo d yoO

M A > S |9 +~

mabrm@mathsfeduru, miks@math.sfeduru

Isj BO { totsc P&SAUMBEAIBTJIPEZA W d o dzts tcOL 9 d 9 O,
wjlmw datse " d3d atSLdesalAmaTISNWSdgidWJIslfr]SVfr]Q
52 MjHs?2 tOLKOBEISSd o CEkEtemOr |
Is © sumsochoamicssfeduru), d Misj Mise j dzdzts, yls

m
d
s
s
a3
By detsisd HOddzsQL IndfsHdzy ¢ Supbgw Mz dzd
U
H
o5
fn
H

A=30

JBdz jJ CSkteifpr Ctif! s sjtedets?2 hdetsedzr j |
fise ©, f EascaliBENEFg MM ds §3d. ) odO j sw YT
jdzj dzdv fted tsBkZzyjddd fosctcOBRItcs Odz
dzts o dzf o5 dzts o ts 9 9 PascAlABINER3 o § tc ) § df dz@A( W

J By @ dANQHEOISW NETRT f sLosdzwe h OW  jHJdz
OB OIsT 9 0Is wWOLdEZJyYyde" § YMdzj HB9 Olsj dz' dzts
: I BYLOIsjdz dg" &3 L HJ M dz2vakdewu Plsmw
Oy J WS yd s dz0 dz’CdgrOdigf] , sHtsjL H ©9 O d3F oi3d
sdz' L zj d&3r dzd ) COyJ Mlse § f OtcOd3] stets o
B4 dzj dzd j BNQ OFf ejsdgp dBdescdr Mazsy dg” = L O
OBtslsC 52 MstezCIskte HOdzdz =~ , MisOdztse d Isfr
sdz! "ts2 ftslsjtey 1 WWJCIsde detsfis(.

tnyJ tSH dats 2 o 5 L fdgix0) ItsSridedE T fsweadoh j2f
SHdztso to] A3 INRZ fgB ZMdztso dz] dzdzts 2 J d f slstcj B C
MLHOdd ] IsO3]EBBGH S O jted Y dste pdgdiw ¢ h 7 6 OM
WizdeC yd sdzOdz! detsfyls mkzh jMmMlselzs h A CdzOmmtse
MisOdzH Otcls dittsds | BET.B dz | € dz¥ yJ dzd J dB3J IstsH B9 tc C
PascalABONET f sL o sdzd dzts H tsB O9 ( Is !NETatdy Hd3ddtsl dsdfsiH 8% C
fsdzi Ldzr = Htod tsBRZyjddd HtotsetcOd3dzdtetso Odzd &
T jtdydmdz dzdz | oBL By detsmisd B' dzd d My tsd
Cktemtso ftetsGe e OB te s 0 Odadjvig dzts ¢ s I Ltd@lyrj od3d &
stcOHdydsdedets tstodj daelsdtetseo OdzO 2O dL kzyg dad
BOMMdeotses, LOYdmMmj2, Mest¢ d WO22 dkss.
ltejyHy ofMmMjet, MmMdzjHkjlk Eftdkwdkzls! 5 dj
Wed¢ydwva d ftesyjHEBGOR), f§toj HAdOL dOyJ dzdz
d etHO ftmdzj Htso Ol dz desmisj 2 d, o Yomisdz

29

D FoASFRF I QN lIgea
3
v}
=
v}
(W)

grF=o0orgas =30 0qF=

I E3S TO0"F 88



O {dzj i3 delstso HJdzOR] yj M¢ sc 8 BEB3PdgHd o
dz! L ts9 OlReadArrinegfdn),d ¢ C slststcOW o H jrzw § Is
J dzlsts o, mMudlsr 9 ©4 Is stcj BlzJ gegsy dHd makz
Jd dzlsT BOMMde © d otLeotOh Ojls { tsdzlzy,.
B34 dzls FJeseLOBW , sBd My Judo O h d2
do®O dL 10 1 dzj &3 dzlstse , cBsy JIs BT Is!
0]

FG=""~"2o0

dzw 9" 9 BHIOZ] &3 gz s o H d dzO d3d @ j dgs sz s (
sdz' L s9 Ols! s O dewrda@)s dzlngls s ta =OY jtad ] tg)lzdzts
dzj ClsORr 1 OME Odzw . stcsdzj] 1 Ists@ s, d3ts ¥ dzi
Println.

O d2Odzsc qydz" j tOMh dtoj dzdvw §f jteOyd?2 oot
o JUbstotsdzdz" 2 Pro@amémgizdskbook o MistetsJ dzdz" 2 9
PascalABONET, Yybsts fsLeotsdzddas MmMiEzh jMmise j dadets
LOtcOydo Oj d&isy dz0 dzOBBK WicOGc i3] dzZlstso  { to
9" 9 BH . wdzj Hizj Is sO¢ Y 4 LOdJ Isd s |, 1
PasclABC.NET dzOteW H Iz M BOLBO" &3 o Pragfhmmasts L
Taskbook[2] B " dzts o € dzt yJj dets § GLEO HHORydas{dzdzjtfdi=] J n
LINQ[3], MtH jtey Ohd2 250 EkyjBdz m L OHOdz]?2.

VYJ HOodes dLEyjdedj dBOMMdJotse o ¢ sy
dimYy sdz' L so Oded § B HBOdRAHPpusjo ¢  sB dZOH O M d -
ftoj dd&3zh jmlse s MicOodzj dzd¥ M BLteOHdydtsd
1 OMC Odzv . 1 sV epdzjticd@d] jj datf'? dzH{INQ O Licastindscp dzts  j D
Btsdz! h j2 diBjte] obMmitdy Ltso Ol! iMWw o tsL d3tsy dats
Yyomlsdesmisd, sBOdz WwOBtE®B WIkdt yd? H dzw G J
1 dzj d3j dals ' Ctolstster n o ydmdzw & Isfmw IS
(ted Sztotej dzlsdz" o3 d dzqd LOQadMmwhddz s d dzH
MY stcdzd tctso Ols Y J dzts adffgdzjldgdzr R dzjdz@)foigst®e |, 1
flsd §4dd ydmdzd 2, GEz0dE dpdzj Hz sdazdidy otisBte O L

var a := ArrGen(10, 1, e e * 2);

] 2015/ 2016 bkyjBdsds EsHE dzO olststets
tcOMMdBBOIsted &8 ©dzd My zOtew H Iz m IstcOH d yd 5 dz
BZOMMmdoe tso Odze tsted Is d3r sMmdzse Odedz" § dzO
f dzO ks Mz3ENET, O IsO¢CY] OdzesstedlIsdyr , LINRY S d&'sL Iz
f sL 9 tsdzd dzts HOIs! Zyoh d dzmw CGtcOL HS B 5C
ftcj HMIsOo dzj dzd j s MmMotej d3d dzdz’ n ftcd j &3O
H Odzdz" - . t OLlzd3j j smw ddeW¥ sted3Oyd tsdzdzOw  dz
tSH 20O, CO¢C fsCOLOdz sfrls, Zyoh djmw HtsM
Ssdzyd fydd, e W L-©UzEzO Y J day v dgf d3edfHiBINQ,L Of ot
BdZzOGtsHOY BBdz htsdsze Ctdzdyj mMlselz Eyj B dz
o ff 5dzdz" dzd iy tcOL dz" o3d mMf smse O] . 4 dzj H

30

o &

J



o @AOIsd o dzetsls fsSHARtSHB ¢ tjh jdad® L OH Oy
Btsdz! h ddzflseo © Miotcj d3j dzedz" = WL M Cs9 ftosGctceO3

(] BHd2 90y dts?2 CtsdNQfydj Dddrsy O audedt
PascalABONET, weo dzw j Ismyw Csdeyd § ydw Slsdztsy 4 ©
" ydmdzj ded w 1 iz igzidsts® Ols j dz' dztsmisd . 1 5
f smdzj Hs9 Olsj dz! desMmisd dzfj r~rOdz2vIsMWw o  OdIW IS
MtsB 52 Odze sted Is a3 f sdzlz yJ ded w LIsdn H O dzdz
dzj sBRBHJBsMIsJ . ltied 1 ssd3 CBGEGHO oy tcOB S|
fORRWIsd ~tcOded Isizts dzjodzlsC Qlydgnhri2 Isj S k2h j J H O dzd
mMos2MmMlse s f smdz) Hs9 Ols | dz! dztsfylsj 2 OC Isd o dzts
WO kO, 1 Ofteddzjte, o©f atsH WORAEZO dzO 1 Ct.O
ReadLineg aixto Printin(NewLine), Cslstster 2 CGOtOdzlsdtclzj Is,
BlzHjIs  sSdpdets®Hz 7 dj@ydiedsls d o 9 GCOYHT 2 B
BkHjls Mydlsr a Ols: mMw Isj CEhOwv MstetsC O W O2 dzC
1 € tc Odz.

1 tod d3d dzv § o3 2 ) Codsf ! v Isj todats 2 h € tsdzj
hCtsdz degd S s flosctcOBBJetso Odzedes f dMmf sdzd Lt
PascalABONETY stedzd ez i Is & dzdms MJjter v L dzkz¥ dBslsd e
luvy dfgfpuydOdz detsisd, o yYyombdatsmisd, dzO dzO
JqdzW stedBOIsd S O d dqdaWstedZdOydtsdzdz jJ Isd -~ dzsdzitsG C
yls s dzO fijtotsdz Cktmj f tadstsdB kz yWi@idaO© o dzjna
f otedgzkd tcso OdzgdWw  IsOC X J PHSpAB@HETL[4H,] Isdgs By § C
Hdzw dL dztsy jdedWw BtsdzjjJ] Mdzsy dz' 1 Odzested Is dizts o

[ dlsj ©OkEO:

1.0 sdzH Ote j o R. I ., 1 jJdzv Ctso O 5. [ dn
u'tslsGtGOd3d3c{Ra$saiA(BGNEW6 10 dzjls tG(ZiXpGIIjS'q[dZOW//
CsdeW jtoj daydwy cutotej d3j dede” j d dgW ste 3Oy d s dzdz
fjtemtf jCIlsdoer tcOLodIlsdwe. [ Olsj ted Odzr ¢ ts dz
g 69 71.

2 . O BtcORWdzg Ist6ts dzdz" 2Progr@nmdglesgbook 15 dzj ls
tcOL o d¥gW O ydzOw CtsdeW j toj dziyd o dz¥ 8 sy ® ) di35 ik
Isj R desdztse d d : Isj dzH j dzyd d d fjtemyf j CIsde
CtsdgW jtoejdzydd. ([ sipsiBe dz/ 1, 2013. 4.

3. ¢BtcOd§vddg Cfls.tftsdzdz" 2 L OHOYded S 5 Isjn desdz
d dmfsd LseOdedj [/ RdzW sted3OIsdL Odw tsB
( 2 2)23354 .

4 . [drOkStseady . d. sktei ¢ [ Mdesor f totsG to
PascaBhRBC. NET [/ atsotcj d3j dzdz’ j JdaW StedsOyd tso
SBtOLtsoOdzgdj. 2009, -~ 5. 4. 385

31



UR [ ¢4 Jug HuULT [

o}
e
gH b dgh 2 C wdz 5. [ .,

GOdZ 2 WiH]jtOdz ,dz 2 kdzdo ] tef
Bdsdzsecdd d BdBIsjrdtsdatsedd d
-2 s dziz

lkundupyan@sfedu.ru

dZQ'lSJtGOISEtGJ fnzh § Mmis& bk Y delsiHs O dtigte 5 &z wyls t
Ji3smls: o wBERZYJjddd, ©BEZOHOEIS of

O

d . ] sts %4 oty ddWw MmilskzHj dals’ fn ded
d s

B

O(_ﬁq—-cmﬁ
&

z
g
] d d3d ¢ dzed L C z® Emt j o O] dytsshifisizts.o j 1 C
M dets ) ls J ¢ wsBlzyjdd® ( ¢ dzH{f tethtppdfmj2
dqdzW stcd3OIsdL Oydd BBOL s OdgdWw HdzW toj Odzd
sBkzyjddd dmMftsd Lkzjlsmw Btsdz htsj [ § ety fr
Ftoctseo jdz@ twOLoadlsdwYw ftetsMistcOdzmise j dzdzr = MY s
letsMistcOdzMiso j dedzetsy 3" h dzj ddf ils B tsezts B k& to O sjfs
dqdzgydzj todets?2 d dzOkzydets?2 HjWIsj dz desmistfd ( Ba
MOBsMIssWIls j dzt dgts?2 tOBBIs] MlskzHjdzZlsO o 5L da
o tcl d3j dzd (24 toBddzO, [¢RHHLC@EZ, B 82H0N1j2l9 O
fsLosdzw jls sy j dzdls! LW Wzd ¢ Is doygtssipiss ¢ s d frptitds
ftotsyj My MORtsMissWIs j dz' dzts 2 tcOB SIS Milskzt
mMsedjd3 s CktemMiz ¢ ¢ ZOSSRBqY yj dizse j € O«
fydzj H tBe Q| W fdzd s, COoCdj dOK ksl d sodaxo
h jjdgdteB Odz dz@ = d dzj 99 todf ddz'yde'mAnd L @GOG S Is
dz stsdzdw yj dzse j COe.
] dMmmdzj Hise Oded d  § tod dzd d30 ez ts dits\g @frylg oS 1
Wdd24 ftwOClsdyjmMSéd LHBser i % Mdjls .z,
Oyd Mise j dBSHjdd HJWI]jd dtsisd dmYfsc
jtoBO@GH @~ L fjtots?2 Mjtedd dzgj sBrBHJA
MzO2HB HEW COYHB2 LOHOYd, dm¢ dzs
COlsddzé 2 dz20 MmdzO2H 4, O ofs olbfttetfs
sdzdzd Is! IsitsteilsdudmMsédd d ftoCisdud Mcd
sB dWw (Cuvl) ¢ ¢ dzOIs s dzd W yHakeg e P& ez dz
Isj 3Oe. It otejdigy or ftsdzdej dzdv Isj MO
[JydWtetseo OdzdzOY ¢ C 43 d 1t 1 <C¢Mmfstlsdts
LAB, G6H] fttsotsHddzOMmM! HOA dzj2h OW fs8B
,,[fn@BizdztsfnlsJB dLizyjddy CkttmO ¢ ¢ dzOIlstsdzdw
sBkyoOs hddisdmw hmdzseodz » fteddzydf tse f sMistet
Mtetsjdzdw oMmjnrn tteeOdese d MmdMmlsj o3, Ists{f t

32

)
v
g
9

g ©+~30

T NI oarg—a 0 gos

S
¢
9
0
|
g
s
g
1 -
T

>N0 @ "~ gOo%-



BlsO M Cul £ oz@fsdi3g ¥ tor (dets
d dzOlsddzmCdj dzOL o OdzdWw tstec
3 4 dzd § stce Odzts o ) (r zdzB ©O2 ,
tejhjdedw oJjteBOdz dg' » d dzj o
M HJWejdeldefSfnls colz ififfjte @z" j € MmiskzH j dzlsT
sots tOMY sL dzOo Odzedw™w Mmdzse d C Otclsd dats€
oddz dzr 7 tslse jltse d fHtsfkzmMitse Mdc daC
d?2 Ekttsejdz tjhjdzdvw o jtcB OdB tddI-dz'L JOH O
d
d

Nno ~or @

§&
20 "SI =E"T0OF

©

d yohj efistej yoddm: {JesfzmMtd Mmdcd
COyjMmsoats tojh jdedw C€0OC o jteBOdz dz' n,
n BTl dzs RBdesets dzj ftcOQoddz dgF = Blse jlstse (
jdzdwV 1Rt d syjodiszOjsts@xf f tsCOL Odz, ylbsts ¢
o dzv dzd M LOHOddJ &3 dz2O0 ¢ tslsdzd ydetse
yJ Mlsets ot d3j dzd . dlskzH j dalsT cftcj Hdzj 2 €
ddzd, GC0OC d cbkMmfihder jé& MmMlskHjdadsr, BH
kOdzd Ytoj Hdztsy j dedzz® czd lsj teOlsbktelz. ¢ j kzh
SHd®ZO L O of" fsdzdzgj dzgdj &3 OB SIsT, ftOCIsd
j CIsdo desfls: twOBtsls ckmMf jhder neé MmlskHj dals
dz LE¥ls tOL dzd ydzojj tciBl@®Idz & d f tegj ho jj deg O ¢
ted N J ded W o jteBOdz dz" - LOHOY Gtz O ¢
' L@OHfide @ tHH Misdediz] - 18 BiAd @O
Hdzs 8 MdMmisj d@gz o dzd BOded v, yYlsts O tsHJIs
| datils Odf dzj dzdz" = L OHOY. Jtlkzff O ¢Mtcj Hdzd R ¢
Odz dz' = LOHOY dMfitd Lsoa OdzO 0OdzOdztsc d
jhdzr né fMmlskzu j didstse, Yybsts ftodotsHddzts ¢
dzo[c; ftcd tjhjdedd tsBtOL dz » dz@ HOuM 2 téshiglr
md mils j d3r o dzd B3O dzd Vv , Yylsts ftodotsH ddzts
BOdz dz » LOHOY. sttsd3y btets, ctokzfiif O
dZJdde CtsddzgdIsdodzr 7 LOHOY. | jtetswisdzs,
WicClsdo dgtisfifls 4 IsisPW lg jedz'fdzts dzj HtsMisd e O]
Hq’lsan 2O MtejHdaj B Ztesodzaj . 1 j1WWJCIs
s MoawLOdzO M Isjd3, yYlsts dad dzgj B
Csedegdlsdodz » L OHOY, d ®BikBs Ismw
d LOHdzj 2 MdMmlsj d&3r o ded 3Odedw, ylsts
HdzdIsj dz' detsd3 otcj d3gd dzd tej N j dzdvw o -
BtcOLtsd3, EMmfjhdetsy tihjdedj oJ tcB
] 2 L OHdzd 2 Mmdifdsjaigr’ da d&dff peeiim@ag 2 ©
odzad BOdzedWw . 1 j MBdzEHjdadj 1 Isd~A
Ctsecdedlsdodzes?2 HjWIsj dz¢ detsfyls .

=

Q—.
W%GE&QQL

SR =« s R
7]
)
-
Q-
(7}
3
Q.
=
N
3
=)

G—. =t 07 O—-Q—.

L)

SO0 I T3
7§

g.w
O]
S+ 0 ang-q— JJ"‘%BQ—
&wéé

- =

Q—. Q—
g_'l\.)

Q—.Q-. T

2P N0) gq53Q;m&rgnmﬁqgﬂgnq&mngﬁwgr
< g2

oo
£IFCOF TN
Ll =NC)
nSF o
°oH G
Owa

33



[ dlsjtcQlsktcO

1.¢2H0OSCddz . 5., zjtBddO 1.1 ., SlzdzH Iz
[ 2 dsB O2 l .. [y &zt © BY¥ HY JISO J dztf¥ d3j C
1 dzj Clstesdgdzse s kZyjBdesegts ffsmsedw 6 o
XXl 1 0kydzOw CtsdeW¥ J toj dgydw cutsotej d3d dedzr |J
Isd deH § deydd d ¢ J ey j oty dzlrts O 2d0dpligidso e df/
RL-8atsS SAav,iu20M4L.
2.0 dzH jeitsdz 1. § §1§ 6 tedzds g o 2OV ( Isij4@86M 2 00 2
3. 3B OR. , ] skdzHizt' wdds,jfc.OF.Isd o dzts j zZyJ B dz
C OO i yYJ dzmiee dCA@.Is | dzf #iAOW® dzth)d Mis j dzO e .
tc | ¢ d M isttad@edlgftc s dzdzts ¢ 19438&ij [mzfipeOO,” 7 0o ¢ lkzMmlk
41 dcOtcjo o¢lsy, tOBHBYJj?2 JOBWId M §tsdis
toj 2Oy jtetsea COC MtejHMmMlsoats o] sHIEsdzj dad W

Is

dL zyj dzdd RBOIsj i3OI ud MSdn HId2BOYidey Al dz / /
(84),1 32 36.

52jtBddgQ [02HOSCdde OMmYtedHjdzjdedd BS HYJ
B3 s j dz2C d IstczHtsL Olste®Ols EZyoh deamw ftod
Coif! slsitej. -Faldjehgfsio Cdebisrs) Isfsuw) MS 56
M Bd dZ2Ot® cutsotcj d3j dadz J Isjrdesdzse dd o
U 0O6 OdRtewds U B AL, 20121 & 259 262

6. Baddeley A.D.. Working mempygr looking back and looking forwardNature
Reviews Neurosciende2003i V.1.i P829 839.

7.Huk T. Who benefits from learning with 3D models? The case of spatial
ability. Journal of Computer Assisted Learnir®)06i V.22, N 6. P. 392
404.

34



T

m-l—'

I{ 9 N >1 dz 2 J
| dzjlgjdasdzs dzts e  yj S O
U006 Odztets G

-mail: alkhasov@sfedu.ruant@sfedu.ru

OHOuc[ CazommdW dS Oydd wodzwe Isfpw sH dzd d3
dzdzj CIszOdz! dztsets OdzOdzdL © H Odzdz" = . z dtc

n o fted S ZOHd ° ftsBdzj B dZORBHWIS
b jdsts st dAfsE daRtsieizs dz0B Stc@ s j Ste] s
s SflsdBOdz dzs?2 Otrdlsj Clskzter R
jdzj &5 dz0 ssMdatse Odzd ¢ dzOo dz' o3
dr ftOosddz d ddoijs*"jeshmv & dzj
def BEYBEE d jf SO&ksdzY s Is OolstsdiOIsdL
Is

h

O d 2 bdede jtehd
OC OH j &gd W

Ese

I_(IT—J

s

g+
ﬂ(ﬁﬁkm

ar ~oF— §o
Q—QOQ—.S

D-GTNFO FOGIS-0OR

U='=.UT@('D*D,8_‘—I IsSs3s

o g

Tge s T g

ddBsOdz dsets sdfO Mmilsd [1, 2].
d 3 dmmdzj Hse Odedd ©BI jCIssd ¢
1y SClsOds dzjHoadyddsmisd. stdls,
sMmls ¢ 4 o dmdlapdgizdsiz( ¢ tezOdgiz ¢ (1
i de@fr]fnf dzy Wodzv dzdf! 0o dats
lsfn Bcldzodz,l’sfnlsJ HOdzdz' 7 ftsB zMmdztss
J Miso C dzOMmMd v S Oyd d,o dgginld® C
Is e d Q@f:y)é&ﬁml@ﬁﬁdrnbﬁdd C(Gnpdedu r[ 3] .
. TP+ TN (1)

TP+ FP +FN FN'

c-_TP 2)

TP+ FN’

JJ%E'QIQ—-T
ﬁ- 20 207 g
Ecn

1S

Rl

-

axmmmq_s*ogrwl
§’r

TR
Q

29
8_-}"7

BTG DO T
Boo.
L ©)
I
o
&'Q s,:

i udmdzs o jtdy &7 MteOBs Olsr BND dgdf Iy dfs dz® fj fipdiad &
(EMFP Boud mdts disy dr &kt © BQ[ deisd dzig® y oz T
f &z

danBdZJ L 5 oydd2O fdpsfiplsitsfettO 6 § dzj Isd yd M¢
st dMOdzdzsc 5 9 tcOB tSISO~R ry . M 1S C

J
j2 tj OdzdL Oydd weo dzv¥v dztsfp! CtsH dtcts o O da
dodedz" = Y GSHARBHBY. J LOodMmd i3 Mmis d

j d3j dadz’ j ) @ SChttctsdpsEpeakienRhn - e Gl dzf d3 SBteOL S
5 dzj 2Qtetsdztse o MCter Istsd3 Mmdzts g mn  dmy
Jese Oded v, MC bwGhlMisaspdadz el v dzO dzd u
J Biidedets@ - tsH p JHzPedzsets CtsHdtetso Odedw [ 4]

-0 TO QNN

35


mailto:alkhasov@sfedu.ru
mailto:ant@sfedu.ru

ANzdzS ydvw ftod mf sits & dzjndzdzts fiplng  (dfd3j tdaOe sfrpls
TOKEOCkjte, fMCtd Ck H&¥ B QixdOyHYy
o jMmser j Cwi WWdyd] dalsr COYHMN2 t©0OL ddady
ftcj Hr HENM d~A LOUIZfI’]QISE) R . ¢ tcG zd3gj dzls O d3c
syj dzdo O BOVY ~te@YfpEmE®od RYUGMAzE Iso j lsBds ;
L dzOyd dzd 4 (LG) or Yyjbssd3 or Btotsmtse ) W Iz dzt
COyj Mo © ttOMMmydls" 9 Odzinpw dzO Bfndztsa(Ddzq’q’ W

[ 2yh dJ HSJ Ao dBsMsd3’ Msslse jIsfmise z8
L dzOyJ ded Vv d3 2 dzC yd s dz0 dzO, y dfigits 7 & O dzv dad@plz’ dz
IstsOdzantstsd3®uc[? v O¢ 52 f SHRA H dL e jMmisj
ldsdztcedyj MSdd3 O0dzOdztse tsd3 H Odgdets?2 i j teOYyd

[ MsOdz! dz" | n ot Mis d3r fsHo jtod Odzd !
oLHj2Mlsads ff jtcOlststetse ¢ tf g gy detys o jf @ |
SHdSIssyYyJ ydz@ 2 Cwsmmddzcetse jto M o tesWIsdzts
9" Btstc O f Ot n ot Misd3 H dzW Mt h doe Odac
ddzBtcd H d dzg O: MCtejh do Odzd M+ AntosBsmMsdsr M
fted M sMtse dzj dedzs Mls d . 5OC?2 (hmBmdBshist

O stedlsBO. 1 tjyHjotj ddj dzdzO" MotsHdBsHs
dzs ¢ Odz! dgr 2 d3d dzd d3iz d3, dzd mMuydls OdzO ! G dzO
stcjBtco Odztsfy! fodzzydl® fMbketsflsdBOod dts|
LOHOYd L O tseteOdedyj dedzr 2 § jtedBH o tej d3j dad
[ lsOydw g wsdzdugsmhddese jtcO dzj d3ts
flsOdzH Otelsdzr &5 MY sMsetsd, (eMisd Sk ¢jd
udmdses?2 Isdf: BddOtdy 2, dOkztwOd dz 2
sMhdetso Odzadd ff jtco sdzgOyOdz! dets?2 Hsflzdwydd i
B Sttty o § sdzd" &Y 6§ j 6Ot d
GJ dzba O3y dizO  dzlz dzw zO0 jHdddylz, dq dzOtssB
Hij2Mmise dlsj didgddz yQd asdz ydmdzs L ddalsj tee
&ZOdetsdz h jets L dzOyjded?2 IjCkhjets ftedL dzOC
stedlsjtedw dd tMisOdse ®d ls ez s{fdr) @Fdsc s C
Hjdz detsj ydimdzs ff sC tsdzj dzad 2, L OH Odzdzts §
Isizq dz" n o ydmdzdls j dz¢ dzr n toj Mztemso
jdzedw B MlstetsH j2Mmlsadw Cl1[ d 0OdzOdzq
dud MEsets d Odeasteds f bsdgO yffydzy dlsjteOy
wyd) N4 dzOlsj dz dzs fted B3 dzj ded i Mo te

1.0 sy3ydy 1. RrR. , [dBJdHJjO [.1., Zzdzdyd te 9
Odze stedIlsdzO B EZY  ded W dzj 2 totsdzdz’ Milsj?
GtsMmizH Ote MmO jddadsty ctslzdta j ME 5 ¢ ROOWA dzd 944 td IRRIY J. L
4. 11740

36



2 dh jdeS s 1. ¢., sttesBSCddz ¢. ¢. RMItd L tso
9 sBlkyjddd dzj ? tetsdzdz’ n Mgy [/ Htso toj
sSBtcOL S5201dzW . 6. 116.

3l stetsdzytse 5. 1. [dildsisBOIs dEE OYHdedY (65§
(sjstedw telyjddw KBOMdde)i t[§ deghsS Istastshptsdz {20
http://www.machinelearning.ru/wiki/images/6/6d/Vordil -1.pdf (HOIsO
sBtcOM j dzd2016). 2 0. 0 3.

4zek3¢ts9o . 6., vyvydmlsd¢ RrR. 5. R sdz' L s9 Odzd
sBbkydddw dzgj 2tetsdedz" = Milsgi2 [/ 1 sdzd Is j G301
ROz ydzr 2 Y ktedzOdz sk OdkMSE sets GetsmMbkzH OteMmise |
120137 9ild.. 14615

5t S samMCOw 1 npC g2 1Hddzddzt 2lsC 8o MG d?2 [ . ]
Gjdd sdudmeédy Odestedlsdr d dzj uiksdj Mmd
] stew yOWl vsgediaizd s di,4 520 g .

6.4 GOOdz U . ltesctcOBBdclzj d3 € s didmjlisels.d. o dz" 2
g4 d dBolsddz n, 13G@8 M.

37


http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

trzr1 R 1 ¢srfodpyve e RARS OARR

Rel [[ 271 o1 rR[f MATLAB R MICROSOFT ¢/
O dzn OMBBO w. ., SHALEEOD ¢ ..1¢..
ALOJu 1 [ c¢coyde 2 WjHjtOd d& 2 Ekdzdoe j tefy
R dzy | dzildgjdgsdzs dzse d yj MS OV OC OH j &g W
G . 0 0Odzte s @

E-mail: alkhasov@sfedu.ruant@sfedu.ru
elenapopkovatg@gmail.com

I'ejHidPHOUud ¢azomMmMd¥dscoydd Wodwelsmw
zOff tt©o dzj dzd 2 gqdzlsj dzdzy S sEOdz detse s OdzOdzd L
CzOMmisj ted L Qupipd,d tafj ctf tetse detsL Jtetso Odzed j 3
s ZOMmMmdw ds Oydw fteddid da¥ § IsfqWw Hdzv o' Vo dzjd
dzj CBIstster 2 sB) JCIs 20 Mmdeseo Odedd dzOB St
Oz stedIlsdz® S dzOmMMdW d<COydd d BEZYyOB M j2
sBl j Sk fggtlsdajflofleg dzj dzdzr 2 € dzOmfm.

glzh jmsolzjIs RBdzts ) j Miso 5 B3 sBH B9 C dzO My
ZzOdeBsdzj j tOMftsMmistc Odzj dz BO2JMseamMed?2 ¢
mMsmjH] 2, BON ddz0 tfistd -~ oJClkttetse
(R &) .

JHdddZ dL dzOd B tsdzj J s Mt wisd Is 8O dzf tzbigls
dzj 2 tctsdzdz’ n Milsj 2 wo dzw j Isfpyw i tod d34 dzj dz
tcOMmYf tctsMistc ©dzj dzd v , LO Mmydls Cclsttes? H
CdzommdW < Oydd. Clssls f tSHASH ftcj HY 5dzOCc
shde Cd tsls or ntsHis9 R1 ¢ (tcOL dgsdgjse ' d3dzg
L d&z2Oyd ded v &3 MmJIsd) ¢ J d o ntSH O3, ) daC
tcOMf sMistcOdzj dzd¥ Mde dzOzs9[l]l.o B M Ydesd3 t6

gjls/ M BBtcOldy &3 tcOMYf tesMistcOdzj dad j d3 tsh
COYHBR dlbjttOydd fttsotsHdlsmMw Cottej SIsdtet
¥ dzd &3d L Oyd tcOL dzsfyls Bj Y HE 9" ABBHdz o
stetej CIsdtetso € O fticsdmrnsHdIs ) zOf o dzj
fiecrntSYyHjdadWY onBHSES MdedzOdzO. 1T 7 tSH das
or atsHdesets Mdzsw j Mis! FXKds dipHNEY' s dzgz® Y dziizliz &
oBHtse dzO HOdRY 2 dzj 2 tosdz

NET=qw +gw .+ g

a..
OUT,, = F(NE'I;k) =Fadl W, OUT,
Q p

Az dzS FHvdzd O dze stedIsdZO BB cOlsdasets tcOMY
0¢, yYybse' tdkO B" &ZO oMt HEZ HIWWJte] dydts
zdzC ydd dmyfsdz [Bllz sy Mdc BsdH

38

=0


mailto:alkhasov@sfedu.ru
mailto:ant@sfedu.ru
mailto:elenapopkovatg@gmail.com

1

F(OuT)= Tie

NET

HOUT _ OUT (1 -OUT)

UNET
] sHMMies2C 0 o jMseara CBLWWdY
4 2OyYyodzO tsftej Hjdw jlsimpw o j dzd yd dz

“OUI (TARGET, - OUT,)

] dzlistOd st to ts
0]

q,k

10IsjdB3 o jdz§ QPdetsets or antsHdzsets dgj 2 totsdzO
9" AnftsHdz | L dzOyJd @dTy f wzj @ eiskdsp ¢ ) fpdagvs s d3
Cs1 WWdydj dalsO MCwiesfisE stes & yisded Wdets o d3j J |
HJOf OLtsdzgj O, 01é1, 00.

Dw, . # ¢ OUT
rodzj j ojdzdyddz0 o j Meatsets SCsi WWdyd,j dzls©
Woo i (N+1) 2w, (1) +uR,

1 4 d&zd y ¢ daodzw dzj 2 o dzts @ tcOMY sdztsy j dzdz’ n

tcOMmMydlsr e Oj Ismw 5 W stcd3kzdzj

d,, =0uT, (1 -OUT,, )a AW

I W Hj L OHdEfy Hmsseasdz;e;gqqq 9 jMiso 8¢ &
Dw,, (n4) o j dzd yd dz' , ftesf SteydtdOd dats? ftc]
dL 3 daj dzdPei(®) jfQ o sczv j s o Mdls! Issydeshls
sELWWdydjds § ] st eds dedPugeL o 0 Is
d B3y & dz'migreedguny[4].

qu(n 1) A g OUT,, "aWpR(")

Wi (1) 2w, () +wpy(n 1)

RMMdzj Hise Odzd jd dzdf dzdzr dgepw tsB 2 yJ dad W R dz
QdZanfndegﬁ@ZdedLlZquZdW o dzd W dzd W  d B zdz' M
ftcd ¢ dzOH dzOW LOHOYOoO CazommdWw de Ooydd sBi J ¢
HOdzdztsdz tf tod d3j tcj ) fts dr fted dzOHdz] y detsilsd
tor dzC Iz dzj H o d ¥y d d3is fif k2 ) t6 € IsEOjnlinff s 0 j dzdzts ) . 1 o
Cslstster oy ftesdL ®tsH d dzO M CdzOfmMmdW d S Oydw,
dzaj Ho d )y d d3sts s d otsL sy detsfyls - ststcc O, 1 50Oy,
sBhOW d 3d&Ow dsh OH! , §dshon! §k=7dd,
dzZsHY dd, dzd W Is®O, d Mg e g ydhas §teshds

Rdzlsj tedzj Isd . I Odzdz" | B d&zd ftdoejHJde ¢ H
minmaxdzste 3Odzd L Oyd d .

[ dzv CtsdfmMstczdtetseo OdzgdWw dgj 2tetsmiilsd B'" dzd
f tcsc MATE&B d 5B dzO y diBcrosofjAzijrel MATLAB ftsH j toy d Is
Btstizis? dzOBBte MicjHMIse HdzW fJtesj Clsdtetso Odzd

39



RZOdetdjj §sfbdvid ° MtejH Midosoft BzOm sls
W dzw jlsfpw  dgdzs ¢ sygz@ds W 5@ BEddzdzOf dzl Bl s
Bj2tesmjls! HOyj] o Glimklshissdj )EPo 1 & j1
o O dz' o8 1 toj d EMibrgsdifls dmrds W o dzv j sTw o SL B
wOMY toj Hj dzj dedzr B o' ydmdzj ded 2, tc MATHAPL 2 j BC
[6].

rdv ©jh jddY ©OMMEOkieds Oj G2 L OH Oy
SBEOldscdts ©OMYfesmisteOds) dd v shEwLtdy @ dsd
130 dzjtsdetseo. REBfd i o0k qese Odzw s

A\ Pattern Recognition Neural Network (view) E@
Hidden Output 1
Input Output
¢ <
13 u n 2
130 2 il
[

t dm. 1. dnJ B0 R1 4, MATAR OB tsls O dzdzts 2

W © copy
»
|
2] lumns .
o - L4 lass Mew ral
| '
!
L8 k f“ 1 g Dat //
. . /
|
.'I i\ /'f
.’.I (/
/ BB 4
= B
/ » o Vi
‘] r
A /
_/\ /
J —h— Vs
— - hY !
dal e g -
= - |
L]
\, - E \\
- / ™, o
. /! 1 lodel
\-. { \, =
v v ‘\‘ /
ey P \ -
| rJA_ / A\
t & L
N | Medsl
~ - “
—~ 1
-\"'.\_\_\_ ','
A
N /-
\ f
! {
[E] evaluaie Model

tdm. Mm-jREsY sy MMO sy ddy J Isj Mk

Microsoft Azure
40



17 20 orfsdzdegj 2O Mmjtedw orf ydmdzdIs jardz! dz' ~
9J dzdyddz dif zdz' MO. [ s sdzdzd Isj dz' dzts BT dz
sBl jCIsso, slsdesmi2e f P&HY H EREE deOdgylzh | 2 ydmdz
CzOMIBO [ dzv HOdzgdes?2 ftoed S dzZOHdes?2 L OHOYd €
fteOCIsdyj MEs?2 bySd Ltojddw Cxz@ninr o §ze dz® ¢
CazOmMmMdW dydietse Ols COC sy dzte, B ty gz isB®F ]
ydmdzs Bi jCIstse .

vtsydesisd ¢ zOmmdd 8 @Yy CIPdz@sH M@ W j dzv dzd -

W s tc d3iz[4k0O d3
a= L+
1:l-l-fl-t2 fl-2

4

t1+ fl

a1:
Meslse j Isflso j dzdzs.

10 thddse Odzdd ftotseo j HJ dzdz” - o ydmdzj dzd 2
L @dnd BsMmis & dls tslpdeH i3l z dz! MOidsB zyj dedv ( tod .

Figures—Figurel EI@
File Edit Miew [Inset Tools Debug Desktop Window Help AR X
O de || RKRODE L- || 0E i ==l =N ]

0.89

e
@
=)

ObLw,an ToYHOCTL KnaccudrkaLmm

i i i i i i i i i
0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1
Vmnynec oByvenus

tdm. 3. 10edMmddishis! B j2 Itsydshisd ¢ dzO
H dMATLAB ( dzd y dgv v Mixfodzdft Azure(de j ten dgv W dzd dad V)

41



Figures - Figure 1 =8| E=R ||
Vi b Hel =

File Edit Vi Insert Tools Debug p indo elp " x
DN dS | M RARRATBDLRL-|2|0OE o HDB =[O

06

058

0.56
Bl
ot
D e S e S D

QB e

TouHocTb knaccuchmkaLmm ana knacca 1

e

044 i i i i i i i ]
0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1
Mmnynec oBydeHuA

tdm. 4. 10admdEsmls! bkoydsmnlsd ¢ &zomid
B Iz yJ dzqMATLABEl® | tc -~ dzv Y Mipdosntf Azure(dzd 4 dzW W ) dzd dzd

Il T otsmwRL. todfyp. 3 MmdzjHEzjls, MicksoftAzioa] tcOEB
sBh OV Issydssmls 9 YJdzsds tOMmlsjls M ko j
MATLAB H O dzdzOW Isj dzH j dzgyd WV dzj dzOB @G% H B iy fipts )|
fted MtsftshisOs dds" ~ MfrpirAdairel) Oy MALAB] o

JHBZOCtS, COC Brdzs EZCOLOds tcOdzj j, BB
HOdzdzets?2 L OHOYd obtstedydzO fts slsdatsh j dad
sBl jClstse, slsdztsfgreh din hw Isvs il de@dm s j dz! dats ¢ t
st Isd 3O dz! dzts 2 o ydmdzdlsj dz' dets?2 ftej H' d
tOMmMisistej Is! Istsydsmls! CEONMMEYE§BOYdq ad
tcOL Btotsf) L dzOyJ dzd 2 Micmspfiszdndddfizstod®v offt8 jjH e OL
L dzO Y Jj dzdMATLABLZY [GHEzOM sMisOoe dd3r j L dzOyJ dac
dz¢ B' n o J dzd yd dzOn d&3f zdzr MO @ LIssdz Mmdz
MATLAB, U J dElicresddt Azure l HdOfOLtsdzy dd&3f zdz' T
dzOB dz¥ H OB Isfnqw  dzOd o Mh dj L Oy dedw Istsydatsfr
9 HJdOY OL sdd), el 2@z MO Oy HES2 dL M H t6l
mdzed 3 § dad J Is 5y dzts i) Is YATLAB Csjdedis , f toddsy) S ®J s
ddBf zdz? MO B sdzj Micrfsot@rudets, yYJj d3 o

s O0Cdds sBtcOL t5d3, Bts ) dzts fstcj C tsd3j dzH s
CdzommdW dS Oydd sBi jJCIstso dzj Ho d R ff &31s ) L

42



M stcdzdtctso Odedzlze o  OC j SWMATHAB Y ¢ kO Hfdigj & "zt t
oJdzdyddzz d&B3f zdzr MO tBERZYJddw, t©Oedzze® 0, 5
Il sdzyj dzdzr | © HOdzdzts?2 OBl tjLEd SOI
tesodz?w C dzOmMMdW¥WdeOydd. [HdAdOSCt Mlstsdls tsilso
ddzd ¢ Is MdyijldiSHQIs - OtcOCIsjtc d dBsekzls BT Is!
tcOB tSls j , ftojHYf sd&ZOc O h j2 Btsd hjd ydmds
9 ¢ ZOHO ftodL ZOSC s tsBI JGEGIstse © COyJ mMsoats ¢

[ dlsj tQlkicO

l.stezedzseo 1 .1 ., 1dzd [ .R., | Bd&zzdsse . 5.
dzj 2tzs gz Mjlsd. AR [ du[ RB24 219.0 1.

2.Crlwjo0O 1 .6C. [Mdetsor 196 dzjteSd 15 tc irpd2] s dielg 1§ Iz
td X dds H ts il Ivifv®. intuit.ru/studies/courses/88/88/info( H Ols O
sBtcOM j dzd2016). 2 0. 03

3.0 Otemdewdz ¢. ¢ . , skftcdw dzts o [ .., gls jt
Ul mnzsdzse dd O dzDatadviini®g, Visbalddming,: Text Mining,
OLAP.T2-j dLH., {§jietpjteOB:] jdo]JHoBfz.t6d8,8 42 N0 8 .
4.] stetsdzytse s. 1. [ Olsj &30Isd yJ MSadjjyj d3j tzks 6 o3

(sdstedw tBlYJddy KON Jqd)i [N degS Istastshpiscz 20
http://www.machinelearning.ru/wiki/images/6/6d/Vordil -1.pdf (HOIO
sBteOh jdzdw: 20.03.2016) .

5.0 Odzdzts y 6 d3fm Ig O Wws Azure 1 dzv -firffuy yd Odzd misseo  /
Odgdflz. : Cs[f 1 OB dddlh5j4tcin. 201 4.

6.f JHoaJHJjoO 1 .4., 1 tslsj d3¢C MAITLAB.G/] sy J & & & dzdz
tcJH. 1. ] .7) BIsjmBREzPR, 209@ . M

43


http://www.intuit.ru/studies/courses/88/88/info
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

L1Vt oRrRY[E#sRM O L fTRrRUS [
s ALYTSAR[EBE YTitRrRuel Ju[a]

RYOARR wuvfusvui 3z 18t f113A

(

Hx
S

;U;U'_'

[
U
U

- ¢ +
hncf—r

R
Y [
!

mMtse 4. & /(J/ﬂzjc&f N I

v 1 J gbxdzf WdHJtOd dz" 2 kZdzdo J tofy
dzjldgjdasdzts dzts e d yj MS OWY  OC OH j dsq W

O Odzte s G

mail: alkhasov@sfedu.ruvant@sfedu.rutselykh@sfedu.ru

(
¢
d
0
¥

CETR

1

t
C ]
¢ o
A |
R J
G . U
E-

j Clsdodetsy tjh jdzedj LOHOY GCtejHJIsdzts
Cdzd j dzlsts o, tcOMYf sL dzOo OdzdWw SBOL |
B OHj C 9 Olsdzts 2 BtsH j dzd CdzOmMmdW d
CzomMmMdW dS Oydd L Odd 30 Is dmMe kM
Hdzw h dzd 2 Hj dz tcOL tcOB BIsOdzts B ts5dz¢
o’ n Otcndlsj SIskzts. l &3 Mlisj M Is
s jJHdds?2 Isjstedd §ftsHBBO dzj 2t
sBtsBh j dad W O tctBH J fndzj HiIMIlse d W
R dz' j dz0 d w©OL dzdydz § @3 dedn
dOoddMmis™ f§t d&O" ddedets Bz 59 B g joded ©
d $blzter [IrR f s H&z&z iy ls dstOBe
tsfjlsd YsHBIEO]jIsMWw 1 &BYfc
Hdz' A H Odzdz" =, sMMB § dzdzts My ls
rydmdzdlsj dzv dz" n tcj Mztcmso

Isd o dzr J ftcj HMIsOo dzj dzgdw dMmMmdzj H S8
deséts 9adHO Mmjisd.

Jd&B 1 Ists2 LOHOYd diBsyjls wodzwliss
tsio ts H(dztspe)s d L sflsdddL Oyd sdzdzr n
J Mlseo ts 1 ¢ LOC dz¢ yO  Ismw w9 1
j dzydtolzj dssmlsd yjdzjots2 WkdSydd. |
Jd T EisdLlotdBdlMs]? o tstew 19 9o s
J dgv s Isfqw  H dzW5i8B Quy dfdied RWltsdz tsdzd toj !
yk fsdme O oddzd Bz 30 W E dgf y diyskzaud@® - ¢
r9 O Isfmw  d3j dzj J 1L WWjSIlsdoe dzr Yd &3 Ist
sSH'™ tBlzYy9 v um|isks o jIsfise jdadzts | ¢ BE
JAHJ oMmjcet, JMmdd BdddBdLdeiz] 3" 2 ¥ EZd
56 0dz dg' ~ Bd ded Bz Bse d [ deipd to i jUR" azdzY § Is W
] dZzOMmilstsw h j 2 L OHOYJ 1¢ fsoLotdvdz i
ter stsdz Mmdzsy, Isdf WEdSydd 0O0CIsde Oydd,

Ndls Mmdzzy dls! Htclzg 52 1¢), mMe stetsMmis

| 6 o34 dedz’ n (ftedL d&zOC ts9 ) . O @ B ds dz@3c dz
ommd¥ d¢oOoydd Bl jClsses djHoadyddshisd,

44

ST
— W
O NOm "

g °=

TN O

J
d
d
is

GO NSO
INH_I =0
&q_q_ﬁ-sw'd G ==
NoOO@ed g Fo. T 03
SEFTFaQ I FFO
5

5hq_.8:|:.

fr
s
?
s

9

§oONO-Fgo*

i Y
Otcn d
tc©® daj
¢d n
r oA )

7 B N SR,
o N

Is Iz

=3 o W WE
O] EEQ,@'Q—-Q
§ N+ QO
“o—. =B ﬁ'
&rgf“"‘

LEgT IEQECSGISE [7;~==.I5"5“‘==-',:"U>[7f3§-'_'
g osgr-agg <
oI

gia@e


mailto:alkhasov@sfedu.ru
mailto:ant@sfedu.ru
mailto:tselykh@sfedu.ru

fjtcoduyudesdzlz tor dzl kz p Is ©Otc doydddshigliily . ¢ 260y des?2 s
LOHOYd wodzw dzmvw Issls WOSCI, ybts 1Isd ¢ dzOmMm
o jtodzs C Z2OMMdW dydtetseo Ol MEZOC s H Y fizls s 8 ts fzoz(
ofMmMstej yos h jetsmw tjygy © BRZYOBHM j2 §Otc]
ftedL dzOC 59 sBl JCIstse . ] 51 Istsd3lz B' dzO 9!
CzommdW S Oydd, dzOL " 9[8) BBOVW f sdzdtslss?2 (r e

] &zO9o dz" a3 tslsdzd yd Jj o3 1 Ists?2 L OH OYyd sls
s Is JARgd s dzdz" n LOHOY WwWoddzmw Mlstsn OMisd yJ |
WEZdC ydd ftod M smtse dzj dzdets M ls d (yJ dzj o 52 W
ftoJ HdzsY J dz2 Y BHABH, 9 wORBEOR (bt ts 1,
Mddzj Cydw fHseosHdlmMw 5 Mtcj Hdzj B2 L dzOyj &
tcOfigfipy © O B2 dzj MEsdzr ¢ 5 tOL (€ ts5dz] ded W
(I sCtsdzj dzdY HdMf jtemMdd). vOCB2 {fHHABH
tcOB SisT 10 MisOdzH Otcls dzts G s sdf O, ) Ctclsts
ZOf cOo dzj dzgdd dzOdadzzyh j2 CdzOmMMdW S &ydd d
tcOLBlotsMO oL dBsydzr = LdzOyjded?2 WkdzeSydd ¢t

Il HOdz dzj 2h J 3 § dzOdzedtelzj Isfqpw EMmtse j teh j dzfMmls
flsjds fsHBBtO GflddOd dsects Mstslsdash j dzd
Mtcj Hdz] G 5 d y d fydzts o3 f ¢ tsdzj ded 2 Hd MY j tof
LWWJ Clsdo dastpdfld 3OO dAGY teJ Y H J ofmj cts, Is t5 y dzts
MlsOB ddz! desfplsd d B MistetsH j 2 Mlsea dw) .

[ dlsj ©QkiO

l.stezegdzso | . 1 ., 1

dzd [ . RrR., J|Bdkzzdzse t . 5.
dzj 2 totsdzdz § . J by [ ¢

g

{

v R252 4 29.0 1.

2.¢d yd dz0e O 1. R. 1J2tsMjlsjor j HjOEdetsted I
toj My sdzH § delyle . 61 § dzs Od2. 122G 1 ..

3.l stesdzyts o s. 1. Olsj 3OIsdud MS d4 B3 StSH T
(sytstedw tBlydddy KON Jqd)i t [N degS Istasthpisz 20
http://www.machinelearning.ru/wiki/images/6/6d/Vorbtl -1.pdf (HOIsO
sBtOh jddw: 20.03.2016) .

44CtsBYBo S. ¢ . , g JtcOdzm ¢ d 2 r. 1. Cots
[ dzj Clstetsdzdz” 2 . tej Mztefy 4 4 dd3 HisMmIskz{ C
http://www.intuit.ru/studies/courses/14227/1284/info( H Ols O sBtO j dz
20.03.2016).

50t cstetsH Yjtfotc j H § dzj dzd J sflsd 3Odz! dztsG ts tc (
sBicOlsdtsets twWOMftetsMisteOdzj dedw yYjtejL st t
BBHEZd] 2 oJ Mo md dzOf MX®Woe [ j//H & df@R tcd O
Coda¥ J o] dzydd 5 dzj 2 tc 562 ssjidzg AOBIIIE. 4T .6 .
4. 16340

45


http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf
http://www.intuit.ru/studies/courses/14227/1284/info

6. dh jdeS s 1. ¢., sttsBSCddz ¢. ¢. RMYtsd L ts
9 sBlkyjddd dzj ? tetsdzdz’ n mylsj? [/ 5ot
sSBtcOL 5201z W . 6. 116.

7.z Boad., yYydmisde RrR.s. RMId Lo Odzd j
sBlkzyjddw dzj 2tetsdzdzr = MJglsgi2 [/ 1 sdzd s a3
ZOkzydzr 2 Y ktcdzOdz skBOdME Bets EcMkzHOMmise
120137 7  9ily.. i4615

8.1tsydy 1. rR., [dBdHILY . [ .110L, OB Y YP G )
Odkze stedIsdz® B EZYJ dad W dzj ? tctsdzdz’ ~ mdIsd 2
GsMmkzHOteMmise j dzdzse 5 t©OH d 15181 j2600Zd y 4 S (S ) .=z
4. 11740

Q. lsC B MC OW r. , 1 ddzd dz' MS d?2 I ., t 2Is@
G4 dzj sdud MCdid Qapeugtsfisfds” MdMmisg ai3v [ /1 1 jt
] stew yOWl vdediaizd s di,4 520 e .

10. | &zZOH S 59 [ . ¢., sktej2yd¢ ) I S Izt
Odze stcd Is d3" / 1 sH tjikd HiLH. , s yd GO
ARTSf U RU,3200€6.

11. Shi H. Evolving Artificial Neural Networks Using GA and Momentum
2nd International Symposium on Electronic Commerce and Sedu2§09.

I P.475478.

46



bl {fovRrRYruesf( 1OmMm{rrr1RL tUrALLLLYUL 3
[ RT R R VL] ] 19 [ [ TRAR]LTHSRM
frrvirvJdd1t oArRY[HSRM RY)JJITOr1LRCM
¢ &z v g Bdiadzd HId ¢
ALOJU 1 [ codyder 2 WiHJjtOdz ,dzr 2 Edzedo j teiy(d
RdzMisdIskzls d&OIsj dizOIsd ¢ d, d3J ~d® d2d Cadgo & € ts di3Y
ddrRr . Stotso d yo
Gl tmis-tzg® s dzlz
E-mail: ammar com_it@yahoacom, pilidi@sfeduru
dzw OQdzOdzd L © &B3d Hdyd dzm € d - tcj dzlsG § dzs Gt
Hdztsy J dg' d dmftsd Lkzelsmw O d&OL'™ 9 Oj C

Clsd e jtsd3jIstcdyd M dJ ~n OtcOC Isj tod M
Wimed) smd, dddad gQaeies sl e ds
ded W QIFH) o  czd dadf v dpdj iy bl Isi@sedss o) czq dad
| dzw B Is CO¢ o5 Witctsdzls Odz! dzts 2, s ©¢ (
is § OO Is jiz€ don g b([2], i 6, 9).

130°
(124-136°)

84°
(80-89°)

81°
(79-83°)

87°
(85-90°)

89°
r‘g L& (86-92°)

a B

-

tdm. 1. AttsdzlsOdzh @y yfj FSHT sHB®) . df PdzOIs ts o
BjHtoj dgdes?2 d BBdzr M jBjtoytsots?2 GCMmisj?2. [tod

OOssdBdUj MSdr sMj2 (9).
47


mailto:ammar_com_it@yahoo.com
mailto:pilidi@sfedu.ru

imedy ~nOtcOCIsjtedMmlsdS d toj W
ftcjHjdzd Is! ZOdzd ydj BlIs¢ dzsdzj
Sydd d tyjddls' ftsdzizyd dzdz 2
csectcOBRBBO, fsLotsdveh Ow dzO2 Lk
dLEzOdzdL Oyde d dzO2Isd Mmtslse jIs
S5G tc O d3A3’ dmf sdz! L z8 Isiyw : dzd dzj 2 d
Ouydw HJdd&zagayddn (s[side'," dis f ted d

tcOL tor 9 59, A58 0 yd VdzjL COSHS £t d
dstsecsotsy dLBBOYJdd™ ftedo

t dmMzdes¢ 2. RMatsHds] dL BtOY J dad |
toj WJtcJ dzlsdg’'tsd® tsBI j &

4 tSL HOdzdz" 2 f tetsG tc ©Odzdzdz" 2 ftocsHEZCIs BBs Y
ftcj Ho OQtcd Isj dz' dzts?2 Hd Oc desfis d-§ of d ¢ QB ddgts
Of f Ot OIls O, f zOdzd tetso O dzed W s jteOyd?2 sfmis
s jteOyd?2.

[ dlsj tcOlskztcO:

1.D. Paley. Principles of deformity correctiorSjpringerVerlag, 20051 806p.

2.0 .1 . 4 s dzts d3d da. [t H]dzj dad toj W Jj toj dalsd
stekByOkr i Cfmlj2: §omsedj HEY otly,
2jJ0SCddz0 . ¢. , I skzdzjh 1 . s. [ .

1.1, wiCtdiistesh Cts RIlu [l .dd§./ tu.lid6fpl) t4 y HR) dzO.
3. J. Canny A ComputationalApproach to Edge Detection// IEEE Trans
Pattern Anal. Mach. Intell. V. PAM8.1 1986. N6.i P. 679 698.
4.1 | MO dzjliigzHm.{ . AW tctse OW sB B FgIsC O (
Ul mndzsmW J EBDO0O7 20105.

48



Red [ [ IV o1 RrRr fruwdrdd rRryuvp[fJrsvuvef 21 1
b1 ¢/ RO rdr1v3m rfc dluvffoduRrRY[HSs B
tviItRsOGARR 1 J 1 [JuvuUur B
bdzHted J o @ *r,. ff.dteL Odzdjo ¢ . **
*AlL0Jouo I [ codydgr 2 W jHJtOdMdz dr 2 Ekdzdo j tei
* 1 sMMistsoamME d?2 cetsmizuOtmise j dzdz" 2 1 € tsdzts d&3d y
Gl stz ts dzlz
E-Mail: andreea@sfeduru

Rdgls j dzdzj S sz Odz! dg' 2R ¢Q detadzding)i 5 @ dz@" L ( i) Od3"
OCIszOdz' dzf = Isj d3 o unjstodsfflabik] dedzis B3ls WA de'jdz" 2
HOdzgdz" = of jteo" J o9 jH]JRO[IGEEESEES &sgdrisj BE
Shapiro). ou SlcUB8Hdas,| JediliA 13 z dzO dzdiL 1 Is ® dzdz" -
M dtcOIlsj dz' dzts j zOL o Odzq 4 , dmfsdz' L 2] d3ts§
B ssH B9 sB dzOtclz ) j ded W ) H Odzdz’ ~ tcOdzj J§ C
fcOCIsdyud Méd tosdzjrLdzr = d HGMiskzyf dzr = ddzlsj t
HdzZw ftoddawIsdw toj h jjdm@- oy jteddm adgdujdsy Sats M WH j W Lk

1 OHOYyd, toj h O o3 § &3 ssH O] Dat a Mi n |
s dMOIsj dz dz" § d 1 tc jsH if@uUsq lsiz dizr & jL.OH Oy On
-1l Iss HOI! dOcdzvHdetsy fdMOded] dd3jesh dnmmw
oty BY COC o dffter HNOOOQRBY dzdzO ff j oo s ff dzO
ftcjHMCOLOdd HAzY Isjma MdzEyoOjeo, HAVW (Bt

Isl;’o[fr]OIstzJ dz2" &3 L OHOYOd3 tslsdesmw Isfmw :
m¢ Ofnfr]lsuq’Olsc{adzf: f tcOo d dz;
Misd tedz” 2 OdzOdzd L
tGJHfI]Q@L Olsjdz' dz" d©5 L OHOYOB tslsdatsmw Is fypw
mimd W c{QGuq’W ts B L JOH IOEEdz" (RH dWzOLnGnides@ deJ; J
tGanﬁ]dISdZer OdzOdzd L, OdzOdzdL ot d3d d

RGr dzj 0Ol dzO Mmlsr € j ©OCdr dzO{ t
s ( dzj 2 tetsdzdz § mdIsd d BON" d dzdzts §
CO d bjstedy BOL HOdzdz = .

dL zOf tc ©o dzjwdzed &4 Isdemttsodz! O t® Grdzd O
O dz@edzdnining)s g &g jse ™ 5d octelzf f Od3d L «
COBjetedL ®@gaj W dztfj ¢ MigdEHA S5tc BO"
2 fsdme, sBtcOBSISC O dL d&3j dz
OLtcOBBISC O Mmitdg) isfiplez® Yyt m fgds O & dz pzdzd s
stedL Oydw OF tiz€ RMBGJ telpts o o silsdzj MJ dzd d

C BHds?2 dJddozd d mMitsd Sdd3 ctkzf i
52 IsjCMmlstse (ROftddite, 6 Isjdij
s+ jJidgo zgy®mMlsdds yd BjL dzgj ets.
OydJ 2 BsHig GtzB fzdzls ®oH, ts gz§ R O sis dzj Ml

49

an
R
QO

S
o &
folla)

s =

QUGS QR

Nk Q0 O £ =
FE-TF Ogoo
O F X gv nééﬁ_ﬁ_%@(ﬁ%__.‘__."m__.'__."mq—
SaoxT ﬁ_oxm = =S I %+ 9%
SEIN-G-§ “—gogn
0 11 90—
=FIc A OIIFUE T
o T L <
O WO O,

v

&

&



HECERRS dzBy d it jHjdzy deder &3 € dzOfmMOdz. 1 Isj
HdzW Ll Istsets dzj 5B~ tsBEHEE] ditgtsdip o jimddds j dzj d
f sdz' L 59 Ojsjjddz’ { taijtsdiRig s (Ra@lls ' dzdztsy j Mlse s € dzOf
sBtcOL Yr HBCEHBR] dzstse, ftoeddzOHdzj y O da 1 Is(d

l OBk 0Or dqLEzyjddw HdMydf dzdde ¢ Rrdzsj
B’ s tcOL tevbifstsddisy j dzd j Qo lsts®OIsd yj MS 53
dzso sMmisj 2 5 L OH Qalfddridly J teldz g tc JdgCT dglJav@lizts  dzC
dimf sdz L ts9 Odzd j wekaBWEkaizd sis | ¢apf d i © dzdzOW  dzO
fosdtcOBBO M lsCter s d3 dMrHd &3 ¢ tHBG
tcOL OB BISOdzdzOY o vdzdo jteMmMdlsjlsy uvVO2C OIS
Weka MtLHO@E| ddhigdz) Hsd20 f cOSIsdydzO d ¢ to

g4 5L HOdzdzlz ® d Mtk tcOdzj dadalz & 9 Weka st
i tcd d3d dzv Is ¢ detso " d3 H Odzdz" d3. JHABZOCtS B
Csltster d3 d3¥ otmMitsdzy L so OdzdMm! , WwWodzw § Isfw
ftosctcOBBEz s Odelff stzlsis?2 ftoetsctcOBRBB HdzwW 1
BsHjdzd dzjL Ooadmdds s ddzsje¥ j2MmMO  Wel
ftoj JBzh jMlsets, §smMCtsd Sk Java B’ Yt
flfej HOS BOL HOddzr = d OLTP, 1kOSdR ¢€C
f sMlsOo dzv j Ismw-¥ @2 deOd Hfj HAMRStcdB EZIsde sd3 (v
ftiocjHBMisOoadzw jIs Hisfisky ¢t ofMmjd3 o dzzlstcj dadk

{ OL tcOB ls O dzdzts j ftod dztsy j dzd j Mstesdls
L OGtckzy O] dissdz d3detsy j Milse | , CslststcOwW tcOMmY to
Bdetsy j Miso O 5 OB j dzfctizdstc gt O. | Odedzts
mMsHjteydls ddzlsj teW j 2 M, fsLotsdzve hd?2 o9tftsH
f smistcts j dzdzOW d3ISH4dz sizls 3 j wWOMftcjHjdzdls

HBLHOMWk] fJtoddasyjddy WwWeodvwjlsmw sHdd
Bj stsH 59 o[dzlstzdzJleIzOcdk”ZiztsdtsJ OAsDmi s WO j
sjrdetsdzsedd OdzOdzdL © HOdzdzr = OSCIsdodes 0O
teOL dzd ydz j§ MW ter f sofmjHdzj o dats 2 Y dL dzd .
Isd dzH 4 dzyd W o3d tcOLodIlsdw weo dzw ¥ Isfw ; zOMmh
tcOMY toj HJj dzj dadz" j By IssHT Midimgsls J < dils dzts deddy «
fpzh § Mise z¢ h d &3d d dztv 5t d3Oy d tsdzdz’ d3d mdmisg
ftocddzsy jdgdw Data Mining o IsO¢dr B d&ZOMI
o ydmdzj dedwv, MmMydodz dzr §j d ddeW sted3Oyd s dac
tcOLtOBBISCO 1 [, dBspddidasdgtsedd j M tcso SH d

[ dlsj cQlkicO

1.1 OQemMjewde ¢. ¢., skfitedwdzssoeo [ .&., mbBdst
b dz0dzd L H Odadz" R 3-jd dfitedd.pj. ik B Iz toic 20
512 .

2.y B &z CRsgp @ata Mining. R dzls j wzddgdl® j efdlsjls o dz¥ sted
s j O dzts des{cleffo®.B st OUsds@dRE0BI3 2 8 ).

50



vitoélfr iR quvear lRrRYL B Y[ ounftflE +
Red [ [PV [T drv R FtWHRB[[ [ {1 RE
dbdzssdzgso © | . R., ¢dgHtc]j jOO . [.
ALOJU 1 [ codyder 2 WiHJjtOdz dz@r 2 Ededo j teiy(d
Gl shmis-tg@ ts dzlz
E-Mail: imyanina94@gmail.comandreeva@sdu.ru

| bkfdksesdwi: B' Mtscets ©OLoadldw Isjdzj S sd
bojddujddy dhNisd LseoOdd"Y BjMftss sHd -

M stesmls fJtd HOYd weo dzw j Isfpw Cdzt yjor o
Mistsd diissmisd MmdMmilsj d3r co¢ Hdzw d3gOdzjrdz’ € d A,
tcsB tslstso .

1 OH Oy O, tc] OdzdL 2z j d@ZOW tetsB tSis 53, o Cdzt YO
HOdzdzr » fdz LtsoOlsjdzg, O dqd3j dedets, odH | BIste

[Mdzsea ™ 9 OW fy! dzO MisOdzH Otcls O R tc OL dzd y dz'
foslssCsdss §jtejHOYd HOdd & d &O Wd.L
Bsh dsfylsd, L Qftrdad Is yss o COyjmlsej

6y "jddw HdY weifMfjujdd¥ MewiLd M el

MtejHr, dkyhdd mMismsesd BRHjl Wwodwlis! fqw
Milkj2 yYikojthkBets §sCtdjddy (4

[ dzv fteOCldyj MStsets §tsHiso g [ 5 gztad 5 o O dEcW
Milkj2 yYikeojtkset §sStdjddy §toddjddls,]
bftwcOodzj dzgd™ B' 2O o' BGORO CckMjddydov
Cddzj 3OIdEts?2  (tdfm. 1) fm MmdMmis] e 2§ tsd
5jndasdzse W n

t dtyy Mg ded ydzOW f dzOls ¥ ts thdgQ@izj iz ClsLc jtscaw & 1§ 2
51


mailto:andreeva@sfedu.ru

T MsCovw ftosf Ml dzOw Mf shtse detsyls B J
fJijHOYd G @dzezgtsidzv 4 Is tcj OdzdL so " 9 Ols! { ts
COdzj ter ZO EMmMbtes2Mmlsots bkftOodzj dzdw
MH jtey Ohdj ddWstcedsOyds .sB EZf§ tcOo dzj dzad d

sadMisj BO EZfteOodj ddy, ftodj B30 d fjtejH
Otcrndlsj Skztclz. A1 dL € d2 Ftetse J dz' O tc j Odzd

my
Is 5
)

e
C

dqdzls jtef toj sdtclzj d3" n w L r C Python fCtes 5 ¢ to @iddsdirfdstac
Ftoctseo jdz' 0 Htoj HindbOOIKS, Iy ffeAsgAcl j 2 sl O
(tedfm. 2) , ybt ttLotdvjls thmikzh jMmise dzv Is:
fjtedWjtodj ? f dBBets dsBddz desets bkfmists
Jdzlsj ctedtotso Odzdzts G 15 ftesctcOBBBdsets B f
Aor MtsC d d3o d AdedL € dd3o Iz tc 5 o teif] joif © dpoz@w | Is
mMd Mis j &30 H dzW Robte tCOpdsdsirg oSystem . Jdz tBJ M j
Ho lzfMmlststcts dadz® © fjtjHOYk H Odzdz" ~ 3 Y HEz
f dzOIs W tstc d3ts 2

Robot Camera

Arms

{ dBRdzs j oW j 2T bftOodzj ded¥ GBS

I fewiLd f kjd Ut ©eOBSICO HOM
sl cd ] G Bfe'selslsO, B dZs HEMsde dklss

dfmlsj dr , ybkts Wodwjlkmw tj OddL Oydj2 L OH
2O ftoddjtej GhkMmjddudts2 § zOY stedd f dL

52



s{dfdr?ouvrt138 Joasftouvft13 litodsuvurRsU
Clrsuvit {l1TRUGLT RS vHUT B R HRUYU]J
srfJresdffuvilRSOARE

10Bduyg o, t1. Ornddz R.R., [ JjojdHtstemMCd2 5.

AL OJUu cldpde" 2 WJjHJteOdz dzf 2 Ededo jteimdlIs] Ise

G. 1 t-fipd odzlz

E-mail: 405092@mail.ru

I dOmlsswh jj otjdW ftod dJLbEzuyjddd  dzj ¢
hdJesCtjjdddadds dzO-tsHWIs MmdMmlilsj d3 Cd3f ! 8 Isj
QdzOdzdL O 1 dzj Steslsjndzdyi MSdr d 1 dzj € Istetsdac
dZOB tstc© 1 dzj d3j dzlsts o me j d3, sB dzOH O h d A shd
1 dzj o34 dzlsts o dmilstsyded & tso Cru d sts¢ 5o,
JdzH 2C Isff @ dztslg] d3C sMlis j 2 d s. H. , BB H j &
1L dzj SIstetslsj mded yd MmS d 4 d 1d24£2lsts15dzdzf | ma
- OtcOCIsjtedMmisd € d, Is ts J Mis+ | i ts mthMBe

OB 5Ol sed Y &d .
HBEH | Zdtcse O dzO 1 CtcOdsj Bsdedlsic® (L
L OtekzB j ) dz' = b Jjddsilss yd festsdL otsHdIlsj dzj 2
L dzj Sltesls j Rdedyj MS ks ddzd ©OHdIs] o ded g fC L
OzOd&dL, HjlOd dts dLEydl' dzj sBEtHdE j
dizd fjtojotHdEd t6jyddh] ©OBGIT .
sOC d tj Odz' dz | zOB stcOIststedz’ J OB tsiIsT
fwesyj MM dL zyd dedw fprd d3Sls§ mded &, B
odlskOd dr | SoBf!“lkjd’ | ©OBGk' kddks
L dzj Clotetsdzdz & d { dzj Sltetslsj odzdyujmMSde Mo j kO
| dOmsv & HISCEOH] fledosHviht )

11

JLc
cOHdBWdL S WdLdpylg mE@®ctsoAnd OCE Sy s |
ZzOB B OIststcdzis G 15 l]’tGG)leq’CIzd30 fs Cktemkz " ¢ dzj
Isj dzd ¢ sd3dzz dzd € Oyd2 " i ts d&ZzOf tc Qo dzj dzd ¢ ]
RdeW 5C scdisdzslz dzd € Oydesdedz § jrdesdzedd d mMdMmis

] ZzOB stcOlsstcdz' n tcOB BIsOR 1 A R ) ) dz,
fdyQod3r =~ or fewdzsdlsj dzj 2 0 d -2 Aute] m W

te
dmMmdzj Hise Odzd J sznlsOdzlsaq’ahcﬁ fg 6 j A We@Lrydernd
@O~ or W dsdz ded ™,

1 e jted i3] delsOdz! detsj tsftcjHjdzjdedj €. . H.
Jtejddj odz " dhf - o ~OWEOEEY Jedtinb d § tod
e dzOctelzL € Iz,

53


mailto:405092@mail.ru

syd dz¢ O Mmisd § 4 dzd o dzd W dzd W f OOd3d Ists
Isdo desmisd twWOMMj W dad W Istc Odzm W tstc BOIs ts
OLdz' » 9" ftlewdBBdIs] dzd 2,

mMdzj Hise Odzd j EmMisOdzso dohdf = g6 J A We@Lryde'
iR § BO~ o7 § t6W d3dzj dad v .

] ZzOB tstcOIststedzr = tOBBISOR ~ 3 ARMMdz] HE
Wddz ste@0, T4 ARMMdzy H s Odzddidz! IRBOO NG dZC
ARMMdz) HsoPAAQY @8 M jets WJdz' Istce@O0 ftotso s
T4 CMY J ted d3gj dzls ©Odz! dzts § s tcj HJ dzj dzd | ¢ ts4
. W.dHdz! Istets e
TdmMmdzj Hise Odzd j fjtjrHd » sy Mmtse
fdlsOdzedw d tcOBSlsy Wddz' Istce® dzO d &BYf zdz' Mmdzkz

TIdLsjtejddy d¢ym d Ayvym MecdzOyde O hdn W

]l OB BicOIsstedzs?2 tOBBSIS] ~ 6 ARMMdz] His9 C
Wddz! stce@0 fftosotSHWISMW :

14 ¢ fMpfdJd3d dzls ©dz! dats § sftc] HJ dzj dzd | Cs1 WWo
C. . H. OCIldodzr » Wddzt stetse M §tshmdzj His9 OF
ZzOctclzL € d,

fdLrzyd dedd (fJjtedrmnBBHd n syl MMse dzO o
dmssydzd O fdlsOdzdw d t0OBElIs] d&O d &Y kzd M

) dzOls st dAts 2 tcOB Sls § -7 Al OtcOd3j Isted y
ftcso BHWIsSMW :

TdLrikzyjddy fsyjmmsse o Maj ki 1§ OO
ZOf oWy jddvw oMmistw ddses Iss¢ 0,

T sy dzg€ © o dzd W dzd W f OlcOd3j stctso Mis OB d d
MsOBddzdL Olststc® o yj dzts d3.

5'-22-}’7

N

tdm. 1.

54
































































































































































































































































































































































































































































































































































































































































































