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Anomauin—Y po6orti 3acobamu C# 3 BHKOPHCTaHHSIM MeTOIY
aHami3y iepapxiii, po3pobGieHo Ta peaTizoBaHO aJITOPUTM
BiJIHOBJIEHHSI SIKOCTi 300pa:keHb, a TaAKOXK 3/iiiCHEHO KOPOTKHIl
orIsiA  iCHYWYHX MporpaM, $Ki JI03BOJISIIOTH pelaryBaTu
300pa:KeHHSI.

Abstract—In this work with the use of C# and the method of
hierarchy analysis the algorithm of restoring and improving of
image quality is developed and implemented. A brief overview of
existing program applications for image manipulation is also
provided.

Kmiouoei cnosa—zpagiani  popmamu;  ungposa
300parricens; HOKPAIEHHS AKOCH 300pajcenns

o06poora

Keywords—grafic formats; digital image processing; image quality
improvement

L

[3 mogBoro 3acobiB OTPHUMAHHS Bi3yadbHOI iH(poOpMaii
CTAJIH AKTYaJTbHUMH 33241 MOKPAIICHHA SIKOCTiI 300paKCHHL.
Omniero 3 TakWX 33734 € 3a7a4a (iTbTpyBaHHA IIyMiB Ta

Bervin
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BIJTHOBJICHHS BTpaucHUX (parmenris 300paxkens. Illym B

mu(poBoMy 300paKeHHI MOXKE  3SIBISITHCS — BHACHITOK:
HCIOCKOHAMOCTI  mpuCTpoiB  (popMyBaHHA  IH(PPOBOTO
300pa’KCHHS, 3a0pyIHCHHS CepeIoBHINA HABKOJIO

(ororpaoBanoi miAAHKH, 200 ONTHYHHX KAHATNB Tepeaadqi
CBiTAa CHCTEMH (DOPMYBAHHSA Ta 3aXOIUICHHSA 300pa’KCHB,
migyac poOOTH 3 JWHAMIMHHMH CIEHAMH, KOIH TOTPIOHO
(¢opMyBaTH BHXITHC 300paKCHHSA JOCTATHBO INBHAKO 1,
BIJMOBIZHO, HA TpPOIECC (OPMYBAHHSA SICKPABOCTI KOKHOTO
MKCETA 300PAKCHHA MOYHHAE BIDITHBATH OOMCIKCHICTH Ta
JUCKPETHICTh KUTBKOCTI (DOTOHIB, INO NOTPAIULIOTH HA
CBITJIOUYT/INBI KOMIPKH MATPHIL, Ta iH.

Y Oyap-1KOMY BHIAAKY, 3aBJAHHA TOJHTA€ B MOMIYKY i
VCYHCHHI INYMOBUX (DparMeHTIB 300paKCHHSI 3 METOHO
30CPCKCHHS SKOCTI 300PAKCHHA, MiHIMAJIBHOTO CIOTBOPCHHA
KOPHCHOI MOYATKOBOI iH(popMarii.

II. TIPOI'PAMH POBOTH 3 I'PAGIYHUMHU ®AMITAMU

Ha cporoguimmHi#i 4ac BiAOMO IOCTATHRO 0AraTto mMpoTpaM,
SKI TO3BOJUIIOTH TIEPEILIAATH Ta PEAAryBaTH 300pa’KCHHS



KOPHCTYBaYaM 3 pIi3HHM pIBHEM KOMIT IOTCPHHX HABHUOK.
HaBenemo KOpOTKHH ONHC MOXMUIMBOCTEH peAaryBaHHA
300pa’kCHb HAHOLTHIIN BIJOMAMH 3 HUX.

e [Ilporpama Adobe Photoshop mae pi3Hi 3acodu 1t
MOKpAmeHHA SIKOCTi  (pororpadiunux 300pakeHb 1
YCYHCHHA Te()CKTiB HA HHX. 34 il TOMOMOTOF) MOXKHA
3MIHUTH ~ HACHUCHICTh  300pQKCHHS,  ITOCHIIUTH
KOHTPACTHICTh 1 PI3KICTh, BIJKOPHTYBATH KOIBOPH,
MOM'IKIIUTH TiHI 1 BIAONMCKH, SKI BHHUKAIOTH TIPH
BHKOPHCTAHHI CIAJaxy, 3TJIAJUTH 3MOPIIKH HA OOIIYH1
1 YCYHyTH e(EeKT «4YEepPBOHHX OUYCH», NPHUXOBATH
MOAPSIIAHY 1 CTOPOHHI NMPEIMETH, MI0 TOTPANMIN B
Kaap, 1 BUKOHATH OE3MY iHINWMX Omeparii KOpermii 1
peryuryBaHHA (HOTO3HIMKIB. [T TIOM SIKIICHHSA PI3KHX
MCPeXomiB  300pPaKCHb  TPOTPaMa  BHKOPHCTOBYE,
30kpeMa ¢imeTp Gaussian Blur (Taycose pa3MurTs).

GIMP MOe BHKOPHCTOBYBATHCS SIK PEIAKTOp I
MAJTFOBAHHA (3aBogkH T ATpAMII rpadiuanx
IUTAHIIETIB) 1 SIK IHCTPYMEHT Uil 00poOKu (ororpadiit
(B ToMy umcai makeTHoi 0OpoOkm). Mae MOMKIHBOCTI
POSIIMPCHHA, MAJIOBAHHS, AaHIMamii, BHALICHHA,
TICPETBOPCHHS,  MAakeTHOI  OOpOOKH  300paskeHb.
3HIOKEHHS PIBHA INYyMIB 3AIHCHIOETHCS 32 JOTOMOTOFO
¢inpTpa "Budipkose 'aycose pozMurTs".

Picasa — nporpama Bix xommawii Google, sika 103BOIIIE
VIOPANKOBYBaTH Konekiii (ororpadiii, aBromMarwaHO
3MIHFOE€ iX PO3MIp;, HAJAE MOMIIHBOCTI 3MIHFOBATH
SICKPABICTh 1 KOHTPACTHICTh 300pa’KEHHS, YCYBATH
e(peKT YepBOHUX OUCH Ta iH..

Photo!  Editor JIO3BOJIAE 3MIHFOBATH (popmar
(ororpadii, marpumye ¢popmatu jpeg, .bmp, .png,
.gif, tiff, Hamae wmoxumMBICTH KOpEKHii KOTIPHOTO
0amaHCy, KOHTPACTHOCTi, ACKPABOCTI 1 HACHYCHOCTI,
BHOAITH  CBITIOBI Ta  KOTBOPOBI IIYMH  HA
(hororpa(igax, MaE HOBITHFO TCXHOJIOTIF0 HAJIAIITYBAHHS
pizkocTi (ororpadiit (HaBiTh JUIA JIyoKE
pO3IIHBYACTHX), OC(POPMYBAHHA 300paKCHb I
CTBOPCHHSI KAPUKATYP, PETYIIYBAHHS MOPTPETHUX
300paXeHb, OAaJaHC OCBITICHHA A1 CTBOPCHHSA
XYIOKHIX CBITIOBHX e(pekTiB i 3D pempedy i 1.1

LightBox Free Image Fditor — 103BOJN€ pemaryBaTH
300pakeHHA, Ma€ (PYHKUIFO BHAAICHHI C(CKTY
YCPBOHUX OYCH 3 TCXHOJOTIE€K BHABICHHS OOJMYYSA,
HAKIAMAHHA TiHEH 31 30CpPeKCHHSIM  PEaTbHOCTI
300pa’KeHb 1 T.1.

III. TIAKETH B C# J1J181 POBOTH 3 30EPAYKEHHSIMH

Ho ckmany .NET Framework sxomuts APl GDI + mna
poborn 3 rpadikoro. 3a momomororo GDI+ MoxkHA
CTBOPHOBATH MAJIIOHKH, MAJIIOBATH TCKCT i YHIpaBJIATH
rpadiuaIME 300PAKCHEAME K 00'€KTAMH, BUBOAUTH TpaidHi
300pakeHHs B (opmax Windows Forms i1 enxemeHTax
vopasmiHaa. ~Xoda GDI+ MOXHA ~ BHKOPHCTOBYBATH
oc3mocepenHb0 B BEO-(popMax, MOKHA BHBOAWTH rpadidHi
300pKCHHA 3 BHUKOPUCTAHHAM CEPBEPHOTO BEO-CIEMECHTA
yrpasmHHA Image.
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[Ipu crBopeHHi enemenra ynpasmiHast Windows Forms
MOKHA BHKOpuCTOBYBaTH iHTEp(eiic GDI + mia mocrymy mo
300paKCHHA 1 WOTO BITHOBICHHSA, A CTBOPCHHS BIACHHUX
300paKEHb HE3AJCKHO BLI MPH3HAYECHOTO I KOPHCTYBada
iHTEp(eiicy ToaaTKy.

Jdns  wvamosanest 300pakenHs B .NET Framework
BHKOPHUCTOBYIOTh 00'ekT Graphics. Knac Graphics mae Oe3miu
MCTOMIB UIA MATIOBAHHA 1 POOOTH 3 300pa’KCHHAMHU.
Hampuknan, meromm At MamioBaHHA IiHIH: DrawArc,
DrawBezier, DrawEllipse, Drawlmage, DrawLine,
DrawPolygon, DrawRectangle i DrawString; meromm mmst
3amoBHeHHS (iryp: FillClosedCurve, FillEllipse, FillPath,
FillPolygon i FillRectangle; meron must OuYMIICHHS HMOBEPXHL
mamroBanas. Clear, MeTong mIa CTBOPCHHA HOBOTO 00'€kTa
Graphics 3 3006paxeHrs Fromlmage Ta iH.

Knac Bitmap iaxancymoe GDI + TOYKOBOrO MAaIOHKA,
SIKMH CKIIAJA€THCS 3 JAHUX MIKCENiB rpadiHOro 300paXKeHHs, 1
Horo atpuOytu. A Bitmap - 00'€KT, SIKHI BHKOPHCTOBYETHCS
I poOOTH 3 300paKCHHAME, fSKI BH3HAYAIOTHCA JAHHMH
TKCETIB.

IV. ®OPMATH TA CTPYKTYPA TPAGIUHUX ®ANIIB RGB

@®opmarn Ta crpykrypa rpadiveux (aiiiB BH3HAYAIOTH
cnoci6 30epirasHs iH(poOpMamii y (¢aitm (pactposmi abo
BEKTOpHHI), a Takok (opmy 30epiraHHa iHdopmarii, ToMy
METO/H iX aHAJI3Y TAKOK € PI3HAMH.

Jns 30epiraHHs 300pakeHb B KOMIT FOTEpHIN rpadimi
BHKOPHUCTOBYIOTh JACKITBKA ACCATKIB (popmartiB (paimiB. 3a
TUnaMu rpadivei opMaTH MOXKHA PO3IUIHTH HA: pacmposi,
GeKmMopHi, Memagaiinosi, cyewu, animayii, MyabmumMeOitiHi,
mpueUMipHi.

o Qopuam GIF (posuwupenns iveni Qaiiny .GIF) €
pactpoBuM (POpMATOM, SKHH PO3POOABCA I MECPSK
3 HU3BKUMH  IIBHAKOCTSAMH  HEpetadi  JaHHX,
miarpumyerbest Web. GIF 3naTeH edexTuBHO cTHCKATH
rpadivHl JaHI, BUKOPHUCTOBYIOUH anroputM LZW,
SIKMH TIOJIITA€ B CTUCKAHHI PAAY OXHAKOBHX CHMBOIIB
B OIWH CHMBOJI, IOMHO>KCHHH HA KiTBKICTh IIOBTOPCHb.
Amnimanitiai gaimn GIF go3Bomaors B omHOMY (haiimi
30epiratu JIEKLIbKA 300paKCHB, SKI
BIATBOPIOIOTHCS ITOCTIIOBHO.

Dopmam JPEG (posuwtupenns imeni @aiiny JPG) €
PACTPOBHM; [O3BOJISE PETYIIOBATH CITiBBiTHOMICHHS
MDK MIPOFO CTHCKaHHS (haiay 1 SKICTIO 300pa’KCHHI,
CTHCKY€ 300paskeHHS, 30epiraroun Horo moBHY YOPHO-
6iy Bepcito 1 OimbImy YacTHHY KOMpHOL iH(opMarii; €
(opMaToM 3i BTpaTaMm, MO MPOSBILIETHCA V BHTIIAMI
PO3MHUTOrO 200 BHMAIKOBOTO PO3IIOJLICHHS MiKCEIB.

Dopmam PNG (posutupenns imeni ¢paitny .PNG) €
PACTPOBHM, MPU3HAYCHUH I MyOmikamii 300pakeHb B
[HrepHeTi; mATpEMYyE TpH THOH 300paXKCHB
KOIILOPOBi 3 TuOMHOI0 8 abo 24 Oith 1 4opHO-Oim 3
rpagamiero 256  Bigriakie  ciporo.  CTHCKaHHS
iH(opMaIii 3HHCHIOEThCS O€3 BTpAT.

Dopmam TIFF (poswupenns iveni aiiny .TIF) €
pacTpoBHM 1  TPH3HAYCHUI  aud  30CPCIKCHHA



300paKCHb BHCOKOI SIKOCTI Ta BEJIUKOTO PO3MIpY.
3abe3meuye 30epiraHHs YOPHO-OLIMX 300pakeHb Ta
300pakeHb 3 TIIMOMHOK Kombopy 8, 16, 24 1 32 Oir.
Jnst 3MeHmeHHs po3Mipy (aiiy BHKOPHCTOBYETHCA
BMOHTOBAHMHU anroput™M LZW.

©@opmam Windows Bitmap (posutupents imeni ¢aiiny
.BMP abo .DIB) € pacTpoBHM, [03BOJBIE
BHKOPHCTOBYBaTH mamitpu B 2, 16, 256 xonpopis abo
TIOBHY HAJITPY B 16 MITH. KOTIBOPIB.

©@opmam PCX (poswupenua imeni ¢paiiny .PCX)
pacTpoBHii, BHKOPHUCTOBYEThCA pegakropoM Paintbrush
miarpuMmye mamitpu B 2, 16, 256 kombopiB ab0 MOBHY
majgiTpy B 16 MITH. KOTBOPIB.

©@opmam WMF (poswupenus iveni aiiny .WMF)
MATPUMYE BEKTOPHY 1 pacTtpoBy rpadiky vy
cepenopummi Windows, BUKOPHCTOBYIOUH MAITPH B 65
THC. 1 16 MITH. KOTBOPIB.

©@opmam CGM (posutupenna imeni @atiny .CGM)
MATPUMYE BEKTOPHY 1 pacTpoBy rpadiry 3
BHKOPHCTAHHSM MOBHOI HMAJITPH B 16 MJIH. KOJIBOPIB T
mamiTpd 31 3MIHHOK  KUTBKICTIO  KOJBOPIB,
OpI€HTOBAHHH HA CKJIAOHI Ta  BHCOKOXYIOXKHI
300pa’kCHHS, CTBOPIOE KOMMAKTHI (haiim.

©@opmam  EPS  (posuwupenns  imewi  ¢paiiny
.EPS) ommCye BCKTOpHI 1 pacTpoBi 300pa’kCHHA HA
moBi PostScript, omHO4acHO MoOke 30epiratm SIK

BEKTOPHY, TakK 1 pacrtpoBy rpadiky, mpudry,
mapaMeTpu  KamiOpyBaHHA  oOnagHaHHA, mpodimi
KOJBOPY.

©@opmam PDF (posutupenna imeni @aiiny .PDF) €
amapaTHO HE3AJCKHUM 1 MPH3HAYCHUH 114 30¢piraHHsa
JOKYMEHTIB, OJHAK HOTO MOKIHMBOCTI 3a0€3NEUyIOTh
e()CKTHUBHE MPCACTABICHHS 300Pa’KCHb.

Dopmam PSD (posuupennsa imeni gpaiiny .PSD) mae
TOTY>KHI MOXKIIMBOCTI 30epiraHHs pacTpoBoi rpadiuroi
iH(popMarii, mO3BOIAE 3amaM’ ATOBYBATH HApaMCETPH
IIACTIB, KAHAJIB, MIPH IPO30POCTi, MHOKHHH MACOK 1
miarpumye 48-01TOBE KOIYBAHHS KOJBbOPY, PO3TIICHHS
KOIILOPIB 1 PI3HOMAHITHI MOZEII KOJbOPY.

Pacmposi gpaiinu popmamy BMP now’s13aHi 3 dpainamu
300pakeHb, TAKUMH K (ororpadii, KIinmapTu Ta iHON
rpaiuni enementn. Koxen (aitn BMP cknamaerscs 3
3aronoBKa (paitny, iH(opMari 3aroJ0BKa, BH3HAYCHHS
Tabmuii  KkombopiB (3a BuHATKOM BMP (aiinie B
pexkumMi 24 OITHOrO KOIBOPY) 1 HAOOPY pacTpoBHX
IIIKCETiB, IO CTBOPIOIOTH 300paskeHHs (haitmy. Paiimu
(dopmary BMP Cx1agaroThcsa 3 KOJBOPOBHX TMKCCIIB 3
BiATIHKAMH YCPBOHOTO, 3¢7CHOTO i CHHBbOTO (RGB), s1Ki
B CYKYITHOCTI CTBOPIOIOTH 00pa3. OCKiIBKH OKpeMi
mikcem 00 emHyrOThCA, MO0 chopmysarn  (aiin
(opmary BMP, xopucTyBaui MOKYTh BHOCHUTH 3MIHHU B
OJIMH THKCENb O¢3 3MIHH 1HIIOT YACTHHH 300pPaKCHHL.
Kpim Toro, popmar BMP nae Hecrucmit aiir.
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V. AJTOPATM BITHOBJIEHHS 3AIITYMJIEHUX 30EPAXXEHB HA
IIZICTABI METO/Y AHAJII3Y IEPAPXIHI

Penaryrounm 300paKCHHA BAXKIMBO, B MCPILy HEPry,
BISIBUTH 1 YCYHYTH IIYM 13 300pa’KeHHS, OCKIJIBKH 3aLIyMJICHE
300paKECHHA Mae€ HEORKAHY BI3yaNbHY SKICTh, 3HIDKYE
BHOUMICTh 00'ekTiB. ICHY!OTP OBAa OCHOBHI WiAXoAm 10
3HIDKCHHS 3alIyMJICHOCTI 300paKCHHS: TOUYKOBI METOIH
(dinpTpyBaHHA (HETMiHIHHI Ta MHIHHI (UIBTPH), METOAM
(dinbTpyBaHHS, SKI MEPEAOAYArOTH IIEPETBOPEHHS 3AIIyMIICHOI
obnacTi (aganTHBHE I HEAJANTHBHE NMEPETBOPCHHA JaHUX) [1-
6].

Po3rastHEMO OMH 3 aITOPUTMIB BiTHOBJICHHS 300PAsKCHHS,
3TIAHO 3 SIKMM  QHAN3YIOTBCA MIKCENi, IO OTOUYIOTH
TIOIIKO/PKCHUH, OOMPAETHCS KOIIP MOIIKOKCHOTO IIKCEIIS
CCpeA CCPEAHBOTO KOJNBOPY BOCBMH HAMONIKUHX CYCIOiB 3
VpaxyBaHHSIM TOTO, IO i BOHH MOKYTh OYTH ITOIIKOKCHI.
Tak, I MKCETs, AKHH 3HAXOAUTHCA OiNS MOMIKOMKESHOTO,
MOTPIOHO BUABILITH Pi3Ki Mepenaan Koiabopy. Takoxk 10 yBaru
Oeperbes HAOIp CyCiaiB, SIKI MAFOTh TAKHH CAMHH KOJIp, IO
JO3BOJISIE BHABHTH O00JACTI CYUUTBHOI 3aHBKH, a TaKOXK
BiTHOBJIFOBATH MCKi KOJIPHHX O0IACTCH.

OTKe, PO3TATIAEMO MKCEI, IO OTOUYIOTH MOIIKOKCHHH.
[Tpmiaomy OyzmeMo aHAM3yBaTH SK HAHOMMDKYI THKCENM, Tak i
HACTYIHI 33 HAM, SIK IOKA3aHO HA Tadmim 1.

TABLE L. AHAJII3OBAHA KAPTA IIIKCEJIIB
d1 d2 d3 d4 d5
d6 cl c2 c3 d7
d8 c4 X c5 d9
d10 c6 c7 c8 dl1
d12 d13 dl4 |(d15 |d16

Komip momkomkeHoro mkcemst X OOHPAaEMO 3 BOCHMH
KOIIbOPIB HAHOMIKYMX Cycidis. Beememo Tpu kpurepii, mo
XApaKTCPU3YIOTh HAWOmmiumx cycimis cl, .., c¢8, sxi
JIO3BOIIAITH BUOPATH TITHKH OJHH 3 HUX:

K1 (BusBIrI€ pi3Ki mepenagn KOIbOPIB) — BIAMIHY KOJIbOPY
JIAHOTO IMKCEJI BiJ] CEPEIHBOTO KONbOPY HAHOMIKIMX CYCIIB,

K2 (Bussmsge obnacti CymimbHOI 3aMMBKH) — KITBKICTH
CYCITHIX TIKCEITiB, O MAKOTh TAKHH CAMHH KOJIp,

K3 (BuiBmie BUNMAJKH, KOJH TOIIKOKCHHH MKCEb
3HAXOJUTHCS HA MEXI JBOX KOIIPHUX oOOmacreif)— BiAMiHY
KOIIBOPY JAHOTO INKCENSI Bi TMIKCEN, PO3TAIIOBAHOTO 3
IHIIIOTO OOKY BiJI IIOIIKOAKEHOTO TKCETLSL.

BBakaemo, mo BCI Kpurepii piBHO3HAYHI 1
ogHakoBl  BaroBi  koe(imientn.  Bu3Haummo
Koe(ImieHTH OUX KPUTEPIiB.

MAaroTh
BaroBi

Jdust xpurepito K1 OyaemMo Xapakrepu3yBaTH KOKEH

. Ac,
MIKCENb ¢, BEIUYHHOK X, =1-
m

mo OTOYYIOTh

. ae Ac, — cepemne

3HAYUCHHA KOJBOPY TMIKCCIIB, c,, m

>

MAKCHMAJBHC 3HAYCHHA KOMBOPY B mamirtpi. EjemeHTH

. . "
MaTpHLi NAPHAX MOPiBHAHb Oy XyTh 3HAXOMAMTHCS SIK A, =—-.

X;



3 MaTpumi TAPHHUX TOPIBHAHB 3HAXOJAWMO BAaroBi
KOC(iIEHTH Pi3HHUX PIMICHB B paMKax kputepiro Kl:
b )
U = : (i=1..8).

L X X, X X, X X X+ X

B xpurepii K2 posrmsigaemMo ciM ImKcemiB, 5Kl € CyCiIaMu 3
JaumM. KOKHOMY IIKCEMI0 C IOCTAaBUMO V BiAIOBITHICTH
BCIIMYMHUHY ,, KA JOPIBHIOE KLTBKOCTI CYCiZiB, MO MAKOTh TOH

camuii komp. EmemeHTH MaTpuii NMapHUX ~IIOPiBHSIHB

MATUMYTb BHIJLA; B,.j = (i=1,...,8). Barosi xoeiuieHTn

Vi
OyIyTh MaTH BULILIA;

v, Yi

= (i=1..89).
VitV Vst Yyt Vst Yo+ Yo+ Vg

B kpurepii K3 6ynemo posrisimaTi A KOKHOTO IKCEIA
¢,, HOro BiAMIHHICTH Bij IpOTHIEXKHOro mikcens dc,. Toai

KOKEH TIKCENb OyJe XapakTepHU3yBaTHC  BEIHYHHOIO
de, . . ..
z,=1— (i =1,...,8). Barosi xkoc(imieHTH;
m
z, _
Wi = d (l :1,,8)

2y & 2 s 2 SoZs Pz, BBk
JI7Is1 KOSKHOTO PilleHHS PO3PAXOBY€EMO BEIIMIHHHI
Ple)=v,+w, (i=1,..,8).
Jaxi MOKITUBHH OTWH 3 ABOX IMiIXOIB:

1. ITponymeHuii MKCeIb 3aN0BHIOETHCA KOIBOPOM € =C;,
U AKOTO P(c¢) MAKCHMAIIBbHA.

2. Jlna 3amoOBHCHHS TMPOMYIICHOTO TIKCETSA 3aMICTh

8
KOIILOPY BHOMPAETHCS 3BAXKEHA CYMa € = Zc,.P(c,.).
i=1

IMepmmit migXin TO3BOMAE UITKIMNIC BiTHOBIIIOBATH MEXKi
KOIIPHUX 007acTeH, a APYTruii — pOOUTH MIABHIMI NIEPEXOH.

Peamizamirto  amroputmy  3mificHeHO  3acobamm  C#
Pe3ynbTaToM BUKOHAHOI MPOTPAMH € BiTHOBJICHE 300payKCHHS
HA pHC.3 13 3aIyMICHOTO 300pakeHHS Ha pHC. 1.

Puc. 1.

300paskeHH 3 IMITYJIbCHUMH ITyMaMH
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Puc. 2. Pesynprtar dyuxuii “TIpuGpati iMmyabcHi mrymu”

Puc. 3. Pesynbrtar dyukuii “BinnoButr BTpaucHi GpparMeHTH”

(1

[2]

[3]

[4]

[3]
[6]
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