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CTPYKTYPA KOMIT'IOTEPHOI ITIPOI'PAMM J1JIs1 BUBHAYEHHSA
OIITUMAJIBHOT'O HIUISIXY OPIEHTOBAHOI'O I'PA®A TP BUKOPAUCTAHHI
AJITOPUTMY JEUKCTPHU

3abe3neveHHss MIHIMAIbHO20 Hamszy npu nepepobyi HUMKU HA MEXHO/N02iYHOMY 00/1a0HAHHI 00380./51€
3MeHWuUmu npocmoi 06/1a0HAHHS 3d PAXYHOK BUK/AHYEHHS YU CYMMEBO20 CKOPO4YEHHS 06pusie HUmMokK. Minimizayis Hamsizy
3a6e3neyyembvbcsl onmumizayiero opmu AiHIT 3anpasku HUMKU, hpu SKili cymapHull Kym oXonjaeHHsl HanpsiMHux 6yde
MiHiManbHUM. 51 3a0a4a supiulyemsbcsi 3a A0NOMO020H0 8UKOPUCMAHHS asz2opummy Jelikcmpu npu howyKy onmumMa/abH0o20
wasxy opieHmosaHozo epaga. Komn’'romepna npozpama 0as peasizayii ybozo aszopummy 00380/5€ onmumizyeamu
@opmy 3anpasKu HUMKU HA MexXHO1021YHOMY 061a0HAHHI.

Karuosi cnoea: komn’rtomepHa npozpama, onmumaabHull wasx, opieHmosaxuli epag, aazopumm Jletikcmpu.
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STRUCTURE OF A COMPUTER PROGRAM FOR DETERMINING THE OPTIMAL PATH DIRECTED GRAPH
USING DIJKSTRA'S ALGORITHM

Ensuring the minimum tension during thread processing on technological equipment allows to reduce equipment downtime due
to the elimination or significant reduction of thread breaks. Minimization of tension is ensured by optimization of the shape of the thread
filling line, in which the total angle of coverage of the guides will be minimal. This problem is solved by using Dijkstra's algorithm in finding
the optimal path of a directed graph. The computer program for implementing this algorithm allows you to optimize the form of filling the
thread on the technological equipment. The development of application packages of computer programs allows to reduce the time for the
design of technological processes in the light and textile industry as much as possible. This is due to the modernization of the thread filling
line on the technological equipment, which allows to minimize thread tension in the working area. Minimization of tension is ensured by
optimization of the shape of the thread filling line, in which the total angle of coverage of the guides will be minimal.

This problem is solved by using Dijkstra's algorithm in finding the optimal path of a directed graph. Construction of the optimal
path of the directed graph will allow to obtain the minimum tension in the working area. Constructive structural elements in the form of
guides, elements of tensioning devices, break control devices, which have a cylindrical, elliptical shape, and discrete segments of a straight
line act as obstacles in the path of the thread. Straight line segments can have an inclination relative to the vertical axis. Taking into account
the large number of structural elements of the thread feeding system on light and textile industry machines and their location, there is a need
to develop a special computer program for determining the optimal shape of the thread feeding line using the Dijkstra algorithm when
searching for the optimal path of a directed graph.

The objective function in the problem is the minimum necessary tension, which is the minimum sum of the angles covered by the
thread of guide surfaces that have a cylindrical, elliptical shape, discrete segments of a straight line. The use of a computer program allows
you to determine tensions and changes in relative tension in the filling zones of light and textile industry machines, which allows you to
optimize the shape of the thread supply line even at the stage of designing the technological process. The use of algorithms for computer
programs for finding the optimal path of an undirected graph, for cylindrical, elliptical guides, discrete segments of a straight line, allows you
to determine the influence of coverage angles on the target tension function. Determining the effect of coverage angles, for cylindrical,
elliptical guides, discrete segments of a straight line, on the objective function during the computer determination of the optimal path for an
oriented graph is an important component of the optimization of thread tension in the working area of machines of the light and textile
industry, the formation of knitted and textile products.

Keywords: computer program, optimal path, directed graph, Dijkstra’s algorithm.

IHocTanoBka mpodJjemu
Po3pobka mpuKIagHUX NaKeTiB KOMIT FOTEPHUX MHpPOrpaM JA03BOJSIE MAaKCHMMAJIbHO CKOPOTHUTH 4Yac Ha
NIPOEKTYBaHHS TEXHOJIOTTYHUX IPOLECIB B JIETKIH Ta TEKCTHIbHIN IpoMuciioBocTi. Lle moB’s13aHo0 3 MonepHi3auieo
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JiHIT 3aMpaBK¥ HATOK Ha TEXHOJOTIYHOMY OOJaTHAHHI, IO JO3BOJISIE MiHIMI3yBaTH HATAT HUTKH B POOOUIl 30HI.
MiniMizanist Hatsiry 3abesneuyeTbcs onTuMmizamiero (OpMH JIiHII 3ampaBKM HHUTKH, TPH SKi CyMapHHH KyT
OXOIUICHHSI HampsAMHUX Oyne MiHiManbHUM. L 3amada BUpIlIyeTbes 3a JOMOMOTOI0 BHKOPUCTAHHS AITOPUTMY
JleWkcTpy TpH NOIIYKy ONTHMAJIBHOTO MHUIIXY oOpieHToBaHOro rpada. I[loOymoBa oNTHManbHOrO NLIAXY
opieHTOBaHOrO rpada J03BOJIMTH OTPUMATH B poOOYii 30HI MiHIMaIbHUN HaTsT. [lepemkogamMu Ha IUISIXY HUTKH
BUCTYMNAIOTh KOHCTPYKTHBHI CTPYKTYPHI €JIEMEHTH y BUIJISJI HANpaBISIOUMX, €IEMEHTH HNPUCTPOIB Uil HATATY,
NPUCTPOIB AJIsI KOHTPOJIO OOPUBY, SIKI MAlOTh LWJIIHAPHYHY, €NTHYHY (OpMH, JUCKPETHI BiAPi3KH MPSIMOT JIiHiI.
Bimpisku mpsmoi JiHIT MOXYTh MaTH HAaxWiI BiIHOCHO BepTHKANBbHOI oci. BpaxoByroum BenmmKy KUTBKICTB
CTPYKTYPHHUX €JIEMEHTIB CHCTEMH I0Jadi HUTKH Ha MAaIIWHAX JIETKOI Ta TEKCTHIBHOI NPOMHCIOBOCTI Ta iX
pO3TalIyBaHHA BHHHKAa€ HEOOXIOHICTE PO3POOKM CHEHialbHOI KOMITIOTEPHOI MpOorpamMH UIsl BU3HAYCHHS
ONTHMaJIBHOI (OPMU JIiHIT 3aIPaBKU HUTKH 3 BUKOPHCTaHHAM alroputMmy JeHKcTpH MpH MOIIYyKy ONTHMAlIbHOTO
NUIIXY OPi€EHTOBAHOTO Tpada.

LinboBoro (QyHKIi€ B 3a7a4i BUCTYNA€ MiHIMAIbHO HEOOXIAHUHM HATAT, sSKa NPEACTaBIse COOOIO
MiHIMQJIBHY CyMy KyTiB OXOIUIEHHS HMTKOIO HAaNPSMHUX ITIOBEPXOHB SIKI MAlOTh IWJIHIPUYHY, ETINTHYHY (HOPMH,
JIICKPETHI BiZPI3KM IpsMOi JIiHIl. BUKOpHUCTaHHS KOMI'IOTEpHOT MPOrpaMu JO3BOJISIE BU3HAYATH HAIPY>KEHOCTI Ta
3MiHH BIIHOCHOTO HATATY MO 30HAaM 3aIllpaBKU MallHMH JIETKOi Ta TeKCTHIILHOT MPOMHUCIOBOCTI, 1110 JI03BOJISIE 1IIe Ha
cTafii NpOEKTYyBaHHS TEXHOJIOTIYHOTO TMpOIecy ONnTHMidyBatd QopMmy JiHII monmadi HUTKH. BukopucraHHs
ITOPUTMIB JUII KOMI'IOTEPHHMX IpOrpamMH IOLIYKY ONTHMAJIBHOTO WUIIXY HeopieHToBaHoro rpada, s
ITIHAPUYHUX, SMNTHYHAX HANPSIMHUX, OUCKPETHUX BiNPi3KiB MpsMOi JiHii, JO3BOJsIE€ BH3HAYATH BIUIMB KYTiB
OXOIUICHHS Ha IIbOBY (DYHKIIIO HATATY. BU3HA4YeHHS BIUIMBY KyTiB OXOIUICHHS, Ul IMIIHAPUYHHX, CIINTHIHIX
HaNpSIMHAUX, TUCKPETHHX BiAPI3KIB TPSAMOi JiHIi, Ha MiTbOBY (QYHKII0 TpH KOMIT IOTCPHOMY BH3HAYCHHI
ONTHMAJIBFHOTO IIUIAXY AJSI OPIEHTOBAHOTO Tpada € BaXKIMBOIO CKJIAJOBOIO 33Ja4ei0 ONTHMi3alii HATATy HUTOK B
poOOUiif 30HI MaIIWH JIETKOT Ta TeKCTWIHHOT IIPOMHUCIIOBOCTI, (POpMyBaHHS TPUKOTAKHUX Ta TEKCTHIILHUX BUPOOIB.

3MEHIICHHS BEIMYUHN CHIIM TEPTA MIX HHTKOIO Ta HANpPSMHUMHU MOBEPXHAMH INPAKTHYHO pPeasi3yeThes
noOy10Bo0 Takoi j1amMaHol (OpMHM HHUTKM, TPHU SIKIH CyMapHHMH KyT OXOIUICHHS UMIIHAPUYHHX, EITINTHYHHX
HanpsMHHUX, JWUCKPETHUX BIJPI3KIB NpPsIMOI JiHIT KOHCTPYKTUBHHUX CTPYKTYPHHX EJIEMEHTIB TEXHOJIOTIYHOTO
o0agHaHHsA Oyie MaTh MiHIMaJbHE 3HAYCHHS.

AHaJti3 zKepen

Henockonana ¢opma miHIT 3ampaBKd HHUTKA Ha TEXHOJOTIYHHMX MAIlMHAX JIETKOI Ta TEKCTHIBHOL
MPOMUCIIOBOCTI Ta HU3bKa SKICTh CUPOBMHH IPH 3pOCTaHHI HATATY MO TNIMOMHI 3alpaBKU MPU3BOIUTH 10 OOPUBIB
[1, 3]. HaTsr cupoBuHM Ta ¢opma JiHil 3ampaBKy MOB’s13aHi Mk coboro[1, 2, 9]. Llei 3’30k Mae BUTIIAA KYTiB
OXOIUICHHS HUTKAMH YW TIPSDKEI0 MITIHIPHYHHUX, SNINTHYHUX HANPSIMHUX, JUCKPETHHUX Bipi3KiB MpsMOl JiHii
KOHCTPYKTUBHUX CTPYKTYpHUX eneMeHTiB [4—8]. [Ipu HemockoHanocTi popMu JiHIi 3aripaBKH HATAT B poOoUiil 30HI
Oyze cTpiMKO 3pOCTaTH, IO MPU3BOIUTH 10 0OpuBiB. MiHIMaIbHO HEOOXITHHUN HATAT BH3HAYAETHCS MiHIMAIBHOO
CYMOIO KYyTiB OXOIUICHHS HHTKOI INUIIHAPUYHUX, CNINTHYHUX HANPSIMHHUX, AUCKPETHHX BIAPI3KIB TIpsMoi JiHIT
KOHCTPYKTUBHHMX CTPYKTYPHHX EJIEMEHTIB Ta 3aJieKHTh Bij (opMu JiHIT 3ampaBKu. YJIOCKOHAJIEHHS IpPOLECY
nepepoOKH HUTOK IMOJISIra€ B MiHiMi3alii HATATY 1 MOBHMHHO 0a3yBaTHCS HAa TEOPETHYHUX Ta €KCHEPHUMEHTAIbHUX
JIOCJTIJDKEHHSIX MPOLIECY B3a€MOJIT HUTOK 3 €JIeMEHTaMH CHCTeMH Mojadi. BukopucTaHHs ajaroputmis Ta po3pobka
KOMIT FOTEpPHHUX TporpaM Jyisi MOHIYKY ONTHMAJBHOTO IUIIXY rpada 3 BUKOPUCTAHHSM alroputmy JledkcTpu
JI03BOJISIE BU3HAYATH HATIPYKEHICTh Ta 3MiHH BIJHOCHOT'O HATSATY MO 30HAM 3aIllpaBKU MallliH JIETKOI Ta TeKCTUIILHOT
MPOMUCIOBOCTI [2].

[epemxomy y BUMIAA MIUTIHAPUYHUX, CNINTUYHUX HAMPSIMHUX, TUCKPETHHX BIiIpi3KiB mpsMoi JiHI{ B
opieHTOBaHOMY Tpadi BiTOOpakaloTh peallbHy KapTHHY B3a€EMOil CHPOBHHH 3 HANPABIAIOYHMH Ta pOOOYHUMH
OpraHaM¥ TEXHOJIOTIYHOTO 00JiafiHaHHS. BH3HAYEHHs BIUIMBY peabHUX YMOB B3a€MOJIii Ha IUIbOBY (YHKIIIO IPH
KOMIT FOTEpHOMY BH3HAYE€HHI ONTHUMAJBHOIO IILIAXY JUIS OPIEHTOBAHOTO rpada I03BOJsIE OTPUMATH CyMapHHH,
MIiHIMQIPHUH KyT OXOIUIEHHS Ta CKOPOTHTH 4Yac NPOEKTYBaHHSA TEXHOJOTiYHMX mpoueciB. lLle mo3Boise
NPOTHO3YBaTH HAINpPY)KEHICTh Ta BIJHOCHUHM HATAT 1O 30HAM 3alpaBKM MallWH JIETKOi Ta TEKCTHIBHOI
MIPOMHUCIOBOCTI [1-4].

MeTto10 po60oTH € PO3poOKa KOMIT IOTEPHOI MPOrpaMy JJIS BU3HAYEHHS ONTHUMAJBHOTO MUIAXY IS
Opi€HTOBAHOTO rpad)a IPH BUKOPHCTaHHI anropuTMy JledkeTpu.

BukJiag 0cCHOBHOro MaTepiaiy

Ha puc.la mpencraBnena mouatkoBa (opma TForm2 = class(TForm) moxmyns Unit 2 xoMm'toTepHOi
MPOTpaMH ISl BU3HAYEHHS ONTHMAIBHOTO IUIXY 3 PO3TAIOBAHUMH KOMIIOHEHTaMM, HOMEPOM Bepcii nporpamu Ta
kHomkoto Buttonl: TButton, sika peamizye npouenypy procedure ButtonlClick(Sender: TObject) mepexoxy mo
OCHOBHHX MOJIyJIiB Iporpami. [lepenik KOMIIOHEHTIB NpeacTaBiIeHni Ha puc. 10.

Komrm’rorepHa nporpaMa Jijisi BU3HaYEHHS! ONTHMAJILHOTO NUIIXY OPIEHTOBAHOTO rpada IpH BUKOPUCTaHHI
anroputMy JleHKCTpH CKIaJaeThes 3 TPhOX OCHOBHMX MoAayiniB: unit MainUnit; unit Unit3; unit Unit4. Moxynb
unit MainUnit npu3Ha4eHWH JUI1 BU3HAYEHHS ONTHUMAJBLHOTO IUIAXY OpIEHTOBAaHOro Tpada NMpu BUKOPHCTaHHI
anroputMy JlefikcTpu, Koau B SKOCTI HANPaBIAIOYHNX €JIEMEHTIB BUKOPHCTOBYIOTH IMIIIHAPUYHI MOBepxHi. Moayis
unit Unit3 npusHaueHWH g BHU3HAYEHHS ONTHMAIBHOTO IIISAXYy OpPIEHTOBaHOTO rpada MpH BUKOPHCTaHHI
anroputMy JIeMKCTpH, KOJMU B SKOCTI HANPAaBIAIOYUX €IEMEHTIB BHKOPUCTOBYIOTH CJIINTHYHI MOBEpXHi. Moaynb
unit Unit4 npusHayeHW i1 BU3HAYCHHS ONTHMAILHOTO IUIAXY OPIEHTOBAHOTO rpada TpH BUKOPHCTaHHI
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anroputMy JIeHKCcTpH, KO B SIKOCTI HAIIPABIITIOYNX €JIEMEHTIB BUKOPHUCTOBYIOTh JUCKPETHI BiAPI3KH mpsAMoi JIiHii,
SIKI MalOTh MO>KJIMBICTD 3MIHIOBATH KyTH HaXWJy BiJTHOCHO BEpPTHKAJIi.

B T T T R T S S L e Y H-B| S & @ | @|| stendad Addiinsl | win2 | Sustem | Data Access | Data Controls | dbEsoress | Data
i o o [ i > E
| KOMITIOTEPHA MPOTPAMA [L151 PEAMI3ALUT AMOPUTMY AERKCTPH HEn e |k =EF B e - « [A I 4
NPHU BU3HAYEHHI $0PMH HATKKU HA TEXHOMOT IYHOMY OBMTAQHAHHI Object TreeVie
" HA OCHOBI MOWYKY ONTUMANBHOMO WNAXY FTPAGA [ oo Tz 2 Uni2 | s | Ui | riet | MyPrecs |
: : : : i : ! : i S ; ; FRT ~ |4 (] Variables/Constants unit Unic2;
5] Buttont () Uses interface
=] Image1 uses
4 El Labelt Windows, Messages, SysUtils, Variants, Clas
Haykoenii kepisank: npogecop Hlepoans B.IO. =] Labermt Dialogs, StdCtrls, jpeg, ExtCtrls:
: 2 RO : i ; e : [Z] Label2 ‘type

=] Labets TForm2 = elass (TForm)
=] Laberr Labell: TLabel:
] Labela Label2: Tlabel:
Buttonl: TButton;
Label3: TLabel;
Imagel: TImage;
Labelll: TLabel:
LabelT: Tlabel;
Label8: TLabel;
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }

i S ] i S public
Biia as mporpa S { Public declarations }

Fom2 TFom2 3 end;

Bepcis 1.0

Knins 2022

Praperiies | Everts | R
= Form2: TFormz:

a) 0)
Puc. 1. Komn'ioTepHa nporpama juist BU3HAYeHHsI ONITHMAJIBHOIO HUISIXY: a) Moayas Unit 2;
0) nepestik komnonenTiB Ha ¢popmi TForm?2 = class(TForm)

I[Tpu BukoHaHHi Moaysst unit MainUnit npumyctuMo, iCHye THIIMN OUIIX p'=(S, Vi, V2', ., Vi, oo, Viel ', Vi),
SIKOMY BiJIIIOBiae 3HAUEHHS 1LT0BOI GyHKIUT F(p ), ip;’ =p’ U (Vi vik+1). Tomi, sKkimo
1
F(pylag ISF(p)+|ak |, (1)

Ie o’ — KyT Mix pedpamu (v,', vi) i (Vk, Vi+1), OYIb-KE TOTOBHEHHS NUIAXY p; MUIIXOM ¢ Ma€ He OiIbIlie 3HAYCHHS
1Ib0BOT (DYHKIIT, HIXK JTOTIOBHEHHS p;’ LIJISIXOM ¢.

Bpaxoytoun (1), pedpy (Vk, Vk+1) JOIUIBHO TIOCTABUTH y BIAMOBIAHICTh MiHIMajdbHE 3HAYCHHS MLIHOBOT
GYHKUIT Ha (S, Virg) - OUISIXY, IO 3aKiHYY€EThCS MM peOpoM. [lo3Haunmo ne 3HaueHHs K f(vi, Vi+y). Ko Bigomi
3HaueHHs QYHKLIT f Ha BCix peOpax, 0 BXOIATh Y BEPIIUHY Vi, TO f(Vk, Vk+;) BA3HAYAETHCS TAKUM YHHOM

SOk Vi D) = mind f (v, vie) + (Vi) Ok Ve IV Vs Vi) € E,

ze a((vr,Vk),(Vk,Vk+] )) — KyT Mix pebpamu (v, Vi) i (Vi Vi+1)-

Junst peanmizanii moayns unit MainUnit BUKOPHCTOBYIOTHCSI HACTYIHI NpoLeAypy Ta (QyHKUIT: (yHKis
FindAngle (x1_l,yl 1x1 2yl 2x2 1,y2 1,x2 2,y2 2:real):real mpu3HaueHa i1 MOIIYKYy KyT MDK IBOMaA
motnuanmy;  ¢yHKmis FindNaklon(x1,yl,x2,y2:real):real - po3paxoBye KyT HaXwiy MJOTHYHOI; (QYHKIISA
FindCross(x1,y1,x2,y2,xc,yc,R:real):boolean - mepeBipse mmepeTHH BiApi3ka TOTHYHOI 3 KOJOM; IMpoIexypa
DrawAxis(sx,fx,sy,fy:integer) - pucye Ha KOMIOHEHTi Image oci KOOpIUHAT Ta KOOPIWHATHY CITKY; MpoIeaypa
DrawMygEllipse(xc,yc,R:real;mytype:string) - pucye koilo 3 3aJaHUMH MapaMeTpaMu (KOOpIWHATH IEHTpa Ta
paniyc) Ta cTaBUTH HOMep Iiboro koia; npoueaypa ReDrawEllipse(shift x,shift y:integer) - mepepucoBye komna, siki
BX€ ICHYIOTh, JOTHYHI (SIKI[0O BOHM MOOyAOBaHI) Ta UUIAX (SKIIO BiH 3HaiiieHWil); npouexypa
BuildTangent(ell,el2:string;xcl,ycl,R1,xc2,yc2,R2:real) - 3HaxoauTh KOOPAMHATH TOYOK JOTHKY CHUIBHOT
JIOTHYHOT /10 JIBOX KU Ta 3aHOCHTh Wi JiaHi y CIHCOK AOTHYHUX; npoueaypa Koord(u,v:real) - mepeBomutsh
MaTeMaTUy4HI KOOpJHMHATH JI0 KOoopauHAT npuiany; npoueaypa MathKoord(ks,et:real) mepeBomuts koopanHAaTH
npuiIaay 10 MaTeMaTHYHUX KOOPAMHAT.

Hnst momynst unit Unit4 BHKOPHCTOBYIOTH AHAJOTIYHI NMPOLEAYPU 3 YpaxyBaHHSIM TOTO, INO B SIKOCTI
HanpsiIMHUX BUKOPHUCTOBYIOTH JUCKPETHI BiAPi3KHM mpsiMoi JiiHii. [yl BU3HAUEHHS ONTHUMAIBHOI TPAEKTOPil HUTKU
MIPOTIOHY€ETHCSI CKOPUCTATHCS MOJICIUTIO Y BUIJIAAL opieHToBaHoro rpadpa G = (V, E), ne V = {vi, v2 ., v2n+2} —
Oezniu BepmmH, E = {el, e2 ., em} — 6e3miu pebep. Onna BepmmHa vs rpada G Bianosimae jxepery, Ipyra
BepUIMHA V! — IIiJIi, a BC iHII — KIHIIEBUM TOYKaM mepemikoa. 'padp G wmictuth pebpo (Vi, vj), KO MOXINBE
NIPOCYBaHHS. HUTKH BiJl TOUKH, SIKa BiJIOOPA)KAETHCSI BEPIIMHOIO Vi J0 TOUYKH, sIKa BiJOOpa’ka€ThCs BEPLIMHOIO Vj.
Ipupict ninpoBoi GyHKIIT IpK JONOBHEHHI NUIAXY PeOpPOM OJHO3HAYHO BH3HAYAETHCS KOOPIUHATAMH HOBOi TOUKH
vk+1, KOOpaMHATAMH OCTaHHBOI TOYKM VA 1 KyTOM HaXWiIy OCTaHHBOTO pebpa (vk-1, vk) mmsaxy p. Ipumyctumo,
icHye iHmmi msx p’ = (vs, v'I, v'2.,v},.,v V), IKOMY BiANIOBizac 3HAYEHHS UUTL0BOT QyHKUii F(p'), i p'l =p’
Uk, vk+1). Toni

, E(p) + |ou| < Fp) + |al,
e & — KyT Mix pebpamu (v'r, vk) i (vk, vk+1).

Ha puc. 2a mpencrasieHi pe3yiabTaTH PO3paxyHKy HpH peamizanii momyns unit MainUnit. Ha puc. 26

MIpeCTaBICHI Pe3yIbTAaTH PO3paxXyHKyY IpH peaiizariii Moy unit Unit4.
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Puc. 2. Pe3yabraTu po3paxyHky: a) aJs MoayJist unit MainUnit; 6) nas moayJs unit Unit4

BucHoBku
Po3pobiiena komm’10TepHa mporpaMa Juisi BU3HAYSHHS! ONTUMAIBHOIO HUISXY AJIsl OpieHTOBaHOro rpacda
NPY BUKOPHUCTaHHI anroputmy Jleiikerpu.
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