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7. 3aMiHMTH BHIUICHY JAUISHKY Ha 30BHIITHBOMY KOHTYpY JeTalli Ha
BiJIMTOBITHUIA JTAHITIOT 3yOIIiB.

Po3pobieHi mapameTprudHi MOJENi AeTalei Ta ZeKOPATHBHUX CIEMCHTIB
Oynmu peami3oBaHi B NPOrpaMHHUN HPOMYKT JJIsl  aBTOMATH30BAaHOTO
IIPOEKTYBaHHA iX.

BucHoBku

3amporoHOBaHe MaTeMaTHYHEe Ta IMpOrpaMHe 3a0e3ledeHHs Ui
ABTOMATHU30BAHOTO IMPOCKTYBAHHS JETalcii Ta JIEKOPATHBHUX CIIEMEHTIB
JKIHOUAX CYMOK Ma€ TpPaKTHYHY 3HAYMMICTh, TaK SK BOHO HaIpaBlIcHE Ha
MiIBUIIIEHHS KOHKYPEHTOCIPOMOXKHOCTI BITYM3HIHOTO MaJIOr0 BUPOOHUIITBA.
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METHOD FOR GENERATION OF RATIONAL SCHEMES FOR
CUTTING ROLL MATERIALS ON DETAILS OF leather goods

HAYMEHKO B.B., YYTIPUHKA B.I., YYTIPUHKA H.B.
METO/J 'EHEPYBAHHS PAIIIOHAJIBHUX CXEM PO3KPOIO PYJIOHHUX MATEPIAJIIB HA
JETAJI TAJJAHTEPEMHUX BUPOBIB

Cmamms  npucesiueHa  po3pobyi  memoody  a8MOMAMU308AHO20 — 2EHEPYEAHHS
PAYIOHANbHUX — CXeM PO3KpOK  PYIOHHUX —mamepianie Ha Oemani wKipeaianmepei.
3anpononosanuii memoo peanizosanuii ¢ npoepamuuii npodykm. Ilpoepamuuii npodyxm mae
Opyorcuill iHmepgheiic ma He nompebye 000amKOBUX 3HAHb 3 KOMN TOMEPHUX HAYK npu pooomi
3 HUM.

Knrouegi cnosa: cxemu poskporo, pyioHHull mamepiai, 2aianmepeiiti 6upoou
Purpose. Develop an algorithm for generating rational schemes for cutting
rolled materials into haberdashery details
Keywords: haberdashery details, cutting scheme, roll material, algorithm,
software
Objectives. Develop algorithms and implement them into software for
generating rational schemes for cutting rolled materials into haberdashery parts
Methodology. The research is based on the basic provisions of leather goods
production, methods of mathematical modeling, analytical geometry, theory of
algorithms and programming.
Research results. In the task of automated design of schemes for cutting rolled
materials into details of leather goods, taking into account the complete output,
the following structural components can be distinguished:
- analytical representation of information about external contours of placed
details;
- parameters determining the position of the detail on the plane;
- analytical description of the conditions of mutual non-intersection of details in
the cutting scheme;
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- analytical description of the system of combining details in the cutting scheme;
- analytical description of the configuration of the material, taking into account
the width;

- analytical description of the conditions of non-intersection of details with the
material boundary;

- analytical presentation of a permanent inter-template bridge between details;

- analytical representation of the requirements of the complete output;

- mathematical description of the set of admissible solutions of the problem;

- analytical representation of the objective function.

When developing the algorithm, all these structural components were described.
Let's highlight the main steps of the algorithm for generating rational schemes
for cutting rolled materials into parts of haberdashery:

- generation of an admissible set of layouts (fig. 1);
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Fig. 1. Examples of layouts: a — layout with a rotation of parts by 180° in a row;
b — layout without turning parts in a row
- generation of an admissible set of sections (puc. 2);
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Fig. 2. Examples of sections from a combination of: a — one type of details;
b — two types of details; ¢ — three types of details;
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- generation of rational schemes for cutting rolled materials into details of
haberdashery products from a permissible set of sections.
Let us consider in more detail the task of generating rational schemes for cutting
rolled materials into parts of haberdashery products from an admissible set of
sections. The mathematical model of this problem can be presented as:

l

L= Z L, - x;, > max
i=1

under the following restrictions
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where L =) B, -|S’|- useful area of the material in the i section;
j=1

A - permissible deviation of the number of details from the task plan;

B;; - number of j parts in i section

x,20; B;20; R>0; Q >0; x,,0,,B; - integer.
This is a large integer programming problem. Since the number of admissible
sections reaches 10 thousand, there are currently no effective, accurate methods
for this problem. A heuristic method was specially developed to solve this
problem.
The developed algorithms are implemented in software that has a friendly
interface and does not require additional knowledge when working with it. An
example of the designed cutting scheme is presented in fig. 3.

Fig. 3. The designed cutting scheme
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Conclusion
The developed method of automated generation of rational schemes for
cutting rolled materials into parts of leather goods was implemented into a
software product. This software product has a friendly interface and does not
require additional knowledge of computer science when working with it.

MAMOHOB T.A, UYITPUHKA B.1.
AJITOPUTM MOBYJIOBU OIYKJIOI OBOJIOHKM JIJISA
MHOI'OKYTHHUKA

MAMONOV T.A., CHUPRYNKA V.I.
ALGORITHM FOR CONSTRUCTING A CONVEX SHELL FOR A POLYGON

The paper considers an algorithm for solving one of the problems of constructing dense
stacks of flat objects close to convex ones, namely, constructing a convex shell for a polygon.
Key words: dense packing, convex shell, polygon.

Beryn

Yacra 3miHa Mojieneit BUpoOiB JIETKOT MTPOMHUCIOBOCTI TOTpeOy€e 3HATHOTO
MIiJABUIIEHHS MiATOTOBYMX Po0iT. CKOPOUYCHHS TEPMIHIB ITUX POOIT, 3MCHIICHHS
BapTOCTI Ta TIiABHIIEHHS SKOCTI TEXHOJOTIYHWX pIMIEHb NOBHHHO OyTH
JOCSATHYTO IIISIXOM ITiIBUIICHHS MPOAYKTHBHOCTI 32 PaXyHOK BIIPOBAJKCHHS Y
BUPOOHHUIITBO MaTeMaTUYHUX METOJIB, OOUMCIIIOBAJIBHOI TEXHIKH Ta PO3pOOKH
MPOTrpaMHUX 3ac00iB TEXHOJIOTIYHOI MiATOTOBKM BUPOOHHUIITBA.

Iiutto aBTOMaTH3aIil MPOSKTYBAHHS €, 3HIKEHHSI MaTepialibHUX 3aTpar,
CKOpPOYCHHS TEPMiHIB MPOCKTYBaHHS Ta JIKBIAIlisS TCHICHIIT A0 30UTBIICHHS
KIJIBKOCTI {H)KEHEPHO-TEXHIYHMX PpOOITHHUKIB, fKi 3aWHATI NPOEKTYBAaHHSIM,
MIIBHUINCHHS MPOAYKTHBHOCTI iX mpari. Lle mo3BomuTh, mo-mepiie, miABAIIATH
SKICTb 1 CKOPOTUTH TEPMiHHM PIIICHHS IIPOEKTHHX 3a]a4 3a PaXyHOK MOXIIMBOCTI
PO3TISIATH SIK BECh 00'€KT y LIJIOMY, TaK 1 B3a€EMO3B's3Ky ioro enemenTis. [lo-
Jpyre, po3podKa CTPYKTYpHO-TpadiuHuX MOJENEH TEXHOJOTIYHHX O0'€KTIB €
(¢opmamnizoBaHUM TXHIM OIKMCOM, INO JO3BOJIAE 3MIHCHHTH IIepexim mo
MaTeMaTHYHAX MOJeNie — $SK OCHOBH alTOPUTMi3alii I1HTEIEKTyaIbHUX
MIPOIIECIB Y TEXHOJIOTIYHOMY POCKTYBaHHI.

OcHoBHa YacTHHA

B pobGoti posrmsamaerbes oAHa i3 3amad  MaTeMAaTHYHOTO Ta
MPOrpaMHOTO 3a0e3nedeHHsT IS MOOYAOBH IIUJIBHUX YKIAIO0K ITJIOCKHAX
00’€KTiB, ONM3BKHUX 0 OMYKIHX, a caMe IMO0yIoBa OMYKJIOl OOOJOHKH JUIs
MHOT'OKYTHHKA.

Aneopumm no6yooeu onyKkioi 000I0HKYU OJisi MHO2OKYMHUKA

Iocmanoexa 3adaui. . Hexait MaeMO MHOTOKyTHHKa P 3 KOOpIUHATaMH
BepumH (Xp;, Yp;), i=0,1,2..n-1. 3HaiiTn onmyKiIy 0060JI0HKY R i3 KOOpaHMHAaTaAMU
BepluH (Xob;,Yob)), j=0,1,2..p-1 Ui MHOTOKYTHHKa P.
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