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uchuusSuuvLeh cLULNre APLNREUSPIrR

BEdwjh wpnhwlwunpyniup:

Wuop wpuwnpnijwt ninpuninud punpng £ hupnpdwghnt  nbfuuninghwubiph
Yhpwnnipyniup' hnwiph Ynpnwnubpp wnwybjugnyuu utjwgbgubint uwwwwyny, husp
pwywywu Ywplunp £ ondjuywywu  hwpwpbpnignisubpnud: - Upinwnpnn wwppbip
untpjyubiph wnwy fuunhp £ npywd wnwybinieniu dknp pbiptp dpguwygwiht wwjpwpnud
unp  wbluuninghwubiph  Yppwnnipjwu  2unphhy  Unipwywt  dwiuubph  Jwlwpnwyp
ujwagbgubint  dhongnd:  Hwu  Ywpbh b hwuubp  ubpnubind wpryniiwgbn
dwpbdwwnhlwlwu dbpnnubp U dpwagpwihu dhongubip:

Ppwlwu Ywuph wpunwnpngjwi ywjdwuubpnud Yndphuwwnnp owwnhdhquighwih
fjuunppubph dp nwu Bu Juqind &udwu U twebpwynpdwu fuunhpubpp, npnup
hwdwYwpgswihtu ghnnyejwu ninpuinud nwuwlwt W nddwphu fuunhpubiph gwuynid Gu'3:
Wu fuunhpubpp nwnwiuwuhpylp Bu wwutjwy wwphubp, W wjuop wluwwnwupubpp
owpniuwlynwd Gu quubint unp dnunbignwiubp b wdbh jwy  wpryniupubin: dbpohu
wnwphubipht wyu fuunhpubph uuwndwdp wénn hGunwppppnipnitup wwjdwuwynpywsd b
npwug wnbuwlwu pwpnnigjudp b Yhpwnnigjniutiph pwgqdwquuntejwdp:

Wu wnhwh tuunhpubipp ywwwunw Gu NP |phy nwuht, wjuhtupu huwpwynp sk
gwubip wignphpd, npp npn2h owwhdwy (Ndnwip  pwqiwunwdwiht  dwdwuwynid:
Lwonnynud £ dhwju qunub dnunwpynn wignphpdutn, npnup owwhdwiht wdbuwdnun
huwpwynp nwnwiu GU wnwownynui:

Ywl fuunph pwqiwuwhuh nmwppbpwyubp Ywfudws Yhpwnnigyniuubphg, huswbu
Uwl pwgqdwwhuh dninbtignidutip npwug (nddwt hwdwn: Wn fuunhpubipp pwdwuynud Gu
Gupwnwubtiph puwn  swihnnubwunyywu  (hwswth, bpYswih W Gnwswih) Yufudws
Yhpwnwywt dEYuwpwunyeyniuhg: Ugnphpedutipp nwuwlwpgynud Gu twl npwbu
wnguwug (online) U wpwnwguwug (offline) fudpbiph: Ungwug wwppbpwynid nbunwubpp
hwpywynp b hwebpwynptp Ywd &ubp pun npwug hwjndbint hGppwywunyeju,
sniubuwiny hupnpdwghw hwonpnubph dwuht, h wwppbpnigniu wpunwgwug nbwphu,

! babaeB ®.B. OnTumanbHbIii packpoii Matepuanos ¢ nomolubto OBM/ d.B. babaes. M:
Mawwmnoctpoetue, 168 c., 1982.
2 CkatepHoii B.A., OnTummzaumua packpoa maTepuanoB B NErkoil mpombiwneHHocTn, Map,.
Nernpom6biTuspar, 143c., 1989.
3Kantopoeuuy JI. B., 3anrannep B. A. PaumoHanbHblii  packpoil  MpPOMbILLNEHHbIX

matepuanos. — Hosocnbupck: Hayka, 1971.



Gpp nbunwubph wdpnne pwqdnigyniup twfunpnp hwpnuh £, W Ywpbih £ npwug
htippwwunteniup thnfubi:

Wu  wofuwwmwupp udppdwsd £ wpunwguwug  Gplswih  dudwu - fuunhpubiph
nwnwitwuppnyjwup, Gpp hwplwynp b uwhdwuwdwy hnwphg, ophuwly, thwjnhg,
Ywzyhg, dbwwnhg Yuwd pnphg, &ut wwppbp wybh thnpp swithh nbnwiubp, npnug
gnigwlyp hwjwuh £ Ruunph tywwwlu £ hnwph dwpupdw) ogquwgnpdnuip  Ywd
Ynpnwwnubph  ujwgbgnuip:  <nuwiph  owwhdw| ogquwgnpddwt  fuunph  nddwup
Ybpwpbpynn pwquiwphy hnnjwdubpn Gu hpwwwpwyds*e: Iowihu dSpwgpwynpdwt
nwuwywu dbpnnubpp, npnup  hwennnipjudp  Yhpwnynd  Gu dwuuwjwlwt
wpuwnpnjwu  nbwpnd, nddwp  Yhpwnbh Gu wlhwwnwlwtu  wpnwnpnyw
wwjdwuubpnw, btpp  jhund Bu wuhwwwlywu wwwdbpubp, L npwbu  Ywunu
oquwgnpdynwd £ pwulwnpdtip hnwip: Bgphwn owywnhdw) nwdnwip huwpwynp £ dhwju
hwwwpydwu Gnwuwynd, husp ypwlwhyuwnwd htwpwynp sk Yhpwnt dwdwuwyh dbs
Ynpnwwnubph wwwdwnny: Wn hpwdhbwynd db&d npwnpnipiniu £ hwnugynw
EUphuwnhy wignphpdutiph dowydwup b hGnwgnundwup: “Hpwug wpryntuwybnnieggniup
unnigynid £ thnpdwpynwiubiph dhongny:

Lwoynnuywu dwdwuwyp Ewlwu Swfuup L wbfuuninghwywu
uwhdwuwthwynwubph  wwpdwutbpnd  ungnpwpwp  Yhpwnynwd  Gu  Spwgpwihu
hwdwlwpgbn: Uwlwiu Gplswih dund ppwlwuwgunn gnynigyntu niubignn hwuwtbih
hwdwlwpgbpp - wofuwwnd  Gu dhwy  nipnuuyniubph - hbwn,  dhugnbin . owin
Yhpwnnigjniuubinnud, opnhtuwy, Ywodh hpbiph wpunwnpniejniunid, wnyw Gu Yudwjwlwu
nipqugoény tipYswih dJwpdhuubn:

Wu hpwyhdwynud wpnhwlwt Ep dowlbg unp Eyphuinhly wignphed U dpwgpuwiht
hwdwlwpg, npp Yhpwlwiuwgubp Yuwdwjwlwu nipugdny  bGpYswih  dwpdhuubph
wpryniiwybin dunwip:

LhEwnwgnuinieju twywwmwlyp:

UWouwwnwuph tywwnwu £ dowlybp judwjwlwt nipdugdny tiplswih dwpdhuubph
wpryniuwybitn dunwdp hpwlwuwgunn dpwgpwiht hwdwlwng: Wn uywwnwlht hwuubnt

4 Belov G., Problems, models and algorithms in one- and two-dimensional cutting, Dresden,
118p, 2004.

5 Khan A. Approximation algorithms for multidimentional bin packing, PhD thesis, 2015.

6 Lodi A., Martello S., Monaci M., "Two-dimensional packing problems: A survey". European
Journal of Operational Research (Elsevier), vol. 141, pp. 241-252, 2002.
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hwdwp dowlyyt| Gu dwpbdwwnhlwlwu dnnbjutn, unp Eyphunhy wignphed U Spwgpwihtu
hwdwlwpg Yuwdwjwlwu nipdwagdny dwpdhtuubiph dudwt fuunph nédwu hwdwp:

Lhwnmwgnndw opykiljinp:

hnmwgnndwu  opjijinn Gu hwunhuwunwd  dudwu  fuunpph  hbn  Huwlwd
wpnwnpwywu  nbluuninghwywu  gnpdpupwgutipp:  <hwnwgnuinipjwt  wnwplw  Gu
Guiwu U thwpbpwynpdwu  fuunphptubph Jwpbdwwnphlwywu dnnbubpp L nddwu
dbennubipp:

Lhwnwgnundwu dEpnnubpp:

Uignphpdubiph L Spwgpwiht  hwdwlwpgh dowldwu hwdwp Yhpwnyt Gu
wignphpdubtiph wkunyeniup, dpwgpwiht hwdwlwpgbiph twhwgddwu dwdwuwywyhg
wbtuuninghwubipp: Opwagpwiht hwdwlwpgbph twuwgddwu hwdwp oguwagnpdyt tu
NET wwwdnpdh C#, pwquubtph hbn wpluwwbint hwdwp SQL L hunbpdbjup
uywpwgpdwu hwdwp HTML |Ggniubpp L Visual Studio dpwgpwjhu dhowdw)nbipp:
Unwgywsd wpryntupubiph  wpryniwwybnngeniup quwhwwnbine hwdwnp Yphpwnyb) Gu
pwiht  thnpdwpynuwiubph  wpryniupubiph  quwhwwndwt  unwunwpun - Gnwuwlyubpp
hpwlwu wpunwnpnijwu wywydwuubipnud:

Lhnwgnuinieyu ghnwlwt unpnypp:

Ywdwjwlwu nipjuagdny GpYswih dwpdhuubpp dudwt fuunpp nbdwu wignphpd
gnpwlwuntgjwu dbe slwp, tdwt ndnwd wnwowpyynid £ wnweoht wuquwd:

Whuwwwupnuwd  wnwownlywd Gu unp dnwbignwdubip, huswbiu twl  hwynuh
dtipnnutiph dnnh$hlwghwubn opjtilnutiph dnnbtijwynpdwu b nhuyptitnugdwu hwdwp:

Unwowpyyws £ Yuwdwjwlwt nipdugdny bplswih dwpdhuubiph  dudwu unp
Eyphuwnhly wignphyeu:

Uowlyt k matrix.dll dwwnphgubph hbn wotuwwbint $niuyghwubiph gpunwpw:

Uowyyt b wdwjwlywu nipdugdny tpYswih dwpdhuubph dunwp hpwlwuwgunn
Spwaghp, h wwppbpnygniu pninp GpYswith dund - ppwwuwgunn dpwapbiph, npnup
wtuwwind GU dhwju ninnwiuynwiutbiph htw:

Uwnwgyjwé wpnyniupubph Yhpwnwlw tywuwlnipyniup:

Uowywd wwpg UL dwuwgkh  punbpdpbjuny MIC  Host  hwdwlwpgp
huwpwynpnipniu £ nmwihu dnnbjwynpbip hpwlwu dwpdhuubipp, ubipdnétip hnwph dnnbip
Juwuywsd dwubpny: Wu hpwywuwgunud £ dunwip, hwoyh wnubing hnwiph Juwudws
hwwndwdubipp:  Uwnbuwfununigniunwd nhunwpywsé  dnnbijutpp b wnwowpyyws
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(ndnuwiubipp odinywd Gu niwhybpuwinipjudp b Ywpnn Gu Yhpwnyb) wpunwnpniygjwu

wmwppbp ninpunubipnud:

Lkpnpnuwiubp:
MIC Host Opwgpwjht hwdwlwpgp thnpdwpyyty W ubpnpdbp £ Bpyne
thwynwdowldwu dwutwynp wpryniwpbipnpjwt wpnwnpwdwutipn: <wdwlwpgh

Yhpwndwt gunphhy pwpépwgb) E wpnwnpnigjut wpryniiwybunngggniup, Ypdwnyt) Gu
Swiuubpp  wybh pwtu 20 wnnynuny:
Uowlywd matrix.dll gpwnwpwup ubpnpdtp b github wqwun  ogquwgnpddwu

ghwnwpwuubiph nGuntpunud:

NMuunywunipju ubpYuyugynn hhduwwu npnypubkpp:

Ugwlyb £ dpwgpwht dhowjwip Yudwjwlwt nipdugdny  Gplswip
opjGlwnubpp dnnbjwynpbint hwdwp: Wu ubpwnnd £ gnpdhpubp wwpq
Gpypwswihwlwu  opynubph  unbnddwu  hwdwp, npwug hbwn
thnthnfunieyniuubip Ywwnwnbnt, huswbu bwb pwpn nipdwagdtin unbindtijnt
hwdwn:

Unwowpyyby b Gnwuwly Gpypwswihwywu dnnbiubph nhulypbnwgdwu
hwdwn:

Unwowpyyky £ EYphuwpy  wpuwgwug  wignphpd  Yudwjwlwu
nipduagdny tplswih dwpdhuubiph dudwt fuunph wpryniswybinn nédwu
hwdwn:

Uowlyty t matrix.dll dwwnphgubph hbtin wotuwwnbint $niuyghwubiph
ghwnwpwu:

Uowyyty £ Spwghp, npp ppwywuwgund b Yudwjwlwu nipdugdny
GpYyswih dwpdhuubph  dunwip wdwd hnwiph wwydwuubpnwd: Wu nwup
wwng b dwwngkih hunbipdbju:

Uwypnpughw:
Uwnbuwununipjwt wpryntuputipp gtiynigyby Gu.

Gnpypnpn dhowqguiht nwwunnuywu updwynghnwind “MaTtematuka u
MHpopMaLMoHHble TexHonorum B npunoxenunax”, Couun, 2016.
<L QUU UMD punhwuny ubdhuwnpnid:

Lpwwywpwlynidubp:
Uwnbuwfununipjut hhduwlwu wpryniupubipp hpwwwpwlyt| Gu Gpbip ghwnwlwu
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hnnjwdubipnid, npnug gwuyp pbipdwsd £ ubindwagnh ybponud:

Uwnbuwfununipjwt junnigwépp b dwywp:

Uwnbuwfununyggniut - hp dbe  ubpwnnud £ ubpwdnygyniu,  snpu ginifu,
bapwlwgnieyniuubp, gpwlwunyeywu gwul' hp 106 hnnuiubpny: UwnbUuwfununipjwut
punhwuny Swywp' 100 k:

uchuusuueh <pUutuuut PNYULTUUNRE3NRLE

Lhpwénipyju dbe hhduwynpytyy wwnbuwfununipjwu ptuwih
wpnhwlwuniegniup, ubiplujwgyb) Gu hbGnwgnunigjwtu Uwwwwlu ni fuunhpubpp,
ghwnwlwu  unpnypp,  wwounwwunjwup  ubkpluwjwgynn  hhduwywu  npnypubipp,
hGnwgnungjwu nbuwlwu b gnpduwlwu pwuwynieiniup:

Uwnbuwfununipjwt wnwoht gifund dbwybpwynd b nwuwlwpgynd Gu
dwiwu b thwpbpwynpdwu fuunhpubph nwup, huswbu twl Ybpndynd Gu hwjinup
fuunhpubipp W wignphpedubpp: <<AWdwu b thwpbpwynpdwu hhduwywu fuunhpubipp,
wighphpdutipp>> Ytpuwgpywsé wju gnttup pwnlugwsd k16 pwdhuubiphg U ubpwnnud
dh owpp hwjnth wgnphpdubp, huswybu uwl gnpénn  hwdwlwpgbiph  wdthnth
htitnwgnunigyniu: Hwug owppnd £ uwl 4. U. Ynnndh b 7+ Swnuh wnwownluwd’
EUphuwnhy wignphpedp bGpYswih by d6d ninnwuljwi thwpebpwynpdwu fuunph hwdwp
(2D-SLBPP-two-dimensional single large bin packing problem)' hhdujwé gnquiynp wuljjwu
uygpniuph ypw (BCC-based on concave corner): Uju wignphedp hhduwpwnp hwunhuwgwy
unp  wignphpdh  uwbtnddwu hwdwp, wn  wwwbwnny  wpdwtuwgwy hwwnnly
nwnpNLRjwl:

Wu qund  Yuwwwpwsd Jbpndngyntup gnyg £ wwihu  fuunhpubiph
pwqudwquunipniup, npwug Yhpwnwywt tpwuwynipniup b wnwowpyynn (ndnwiubinh
pwnnnipiniup: Quwjwsd ghnwywu hpwwwpwynwiubph d6§ pyYhu, dunw Gu dh pwpp pwg
fuunhpubin, npnughg dtyp Yuwdwjwlwu nipdugdény Gplswith dwpdhtuubph dudw fuunhpu
£ Uyu wofuwwnwuph hwonpn gintfuutipp uyhpyws Gu win wpnpitidh hGnwgnundwp:

Uwnbuwfununipjwtu Gpypnpny gqnitfup uyupwgpynid £ Judwjwlwu nipdugény

7 Kotov V. M., Dayong Cao. A heuristic algorithm for the two-dimensional single large bin
packing problem. Buletinul Academiei de Stinte a Republicii Moldova. Matematica, No. 3(64),
pp. 23-28, 2010.



GpYyswih oplywnubpp dnnbjwynpdwtu hwdwp wnwowpyyws dnintigndp b dowyyws
Spwaghpp: Wu ubpwnnud £ gnpdhpubip wwng Gpypwswihwywi opjtiyuinubiph unbinddwu
hwdwp, npwug hbwn wmwppbip gnpdnnnigyniuibin Yuwwwpbint hwdwn, huswbu twl pwpn
nipjwagdtip untindbnt hwdwnp:

Pwdht 2.1-nud hhduwynpyb £ dnnbjwynpdwt bywwwyp, nwnwitwuhpdb) Bu wy
hwdwYwpgbiph plipnyegniuubpp:

Ywdwjwywu npdugény  optiywubiph  unbnddwu  hhduwlwu  ulygpniupp
wnwppwlwu Gpypwswthwlwu ywwnybpubiph hbn gnpdnnnigyniutip Ywwwpbiu , pwup
np nipwpwugnp pwpn wwwybp pwnyugwd £ wwppwlwu  wwnybpubph nplk
pwuwyhg: Un wwwnybpubpp Yupnn Gu dowlyyty dnpny, dyupyh Ywd Ynnpnhuwwnubiph
ogunipjwdp:

Pwdhu 2.2-md pbpqwé b wnwppwlwu  Bplypwswihwlwu  wwnybpubph
dnnbjwynpdwt  ywpwgpngynitup:  Gpypwswhwlywt  wwwnlybpubp Ywd dwpdhuubp
untindbnt hwdwp dpwgpwiht dhowdwypnud dowlytp Gu hwwny gnpdhputip, npnug
dhongny Yupbih b Yunngb) hhduwywu bpypwswihwlwu dwpdhuubpp' nupnuiuyni,
Ethwu, pBYjw, pun npnuwd Upgwéd 3 wnwppbiphg huwpwynp £ ywwpwuwnb duwgjwg pninp
dwpdhutubpp' pwnwynwp, 2powt b wyu:

Swppwlywu wwwybpubphg wybih pwpn dwpdhuubp unwuwint hwdwp wbnp £
upwug &Lwihnfub, wjupupt  wbnwowpdt), wwwb|, thnihnfubp swihubpp:  Pwpn
opjlwnubin Yunnigtiint hwdwp dpwahpp wtinp £ hhoh pninp wjt wwng Gpypwswthwywu
opjijuinutipp, npnughg  pwnugws £ pwpn optiwp, &uwihnfuh npwup  wnYwd
Swuwthwphny:

upywd wnwnpbipnhg jnipwpwugniph hwdwp wnwuduwgywsd tu gnpdhpwdhongutip,
upwughg jnipupwugnip niuh wpfuwwnwuph dh pwuh nkidhd, npwup Yoqubu, npwbugh
Spwaghpp thup wnwyt) 8yntu, huly dwpdhuubph Yunnignip (huh wybih wpwg b wnwug
fungpunnunutiph nu dnnGjwynpdwu funpp ghwnbhputiph tnphpwwbindwu:

Pwdhtu 2.3-nud uupwgpywd £ huswhuh gnpdnnnigyniuubp Yupbih £ Yuwnwpb
untindqwsd opjtiinutiph htin: Opjlwnubiph gwpdnudp inbinh £ niubunwd Gpypwswthwywt
YGuwpnup ujwwndwdp, hul wn Yeunpnup npnaynid £ henlyw) Yepy' nipnuiyp upwt
wpuwgdwd ninnuuywu ybpht dwu wulniuh Ynnpnhuwnubipht gnidwpnud Gup upw
pwnpdpniejwu b wjunipjwt Ybup, W pwuh np dbp nbwypnud npwtiu uygpuwybin punpdws
E ybphu dwju wuyniup, wwyw Yniubuwup hbnlyw| wnbupp’

x =TopLeft.x + Width/2;

y =TopLeft.y + Height/2; (2.1
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npwntin TopLeft.x W TopLeft.y ninnwuljwu ybipht dwfu wuljwu x by Ynnpnhuwwnubnu
tu: Sknwaowndbinig htiwin unp Yawh Ynnpnhuwwnmubpp Ynpnodbu hbnlyw| pwuwsuny’

x'=x+dy;
Yy =y+dy (2.2)

npintin x' -p U ¥’ -p YGwnh unp Ynnpnhtuwwnubpu Gu, huy d, b dy, nbnuowpddwu
wnpdbipubipu Gu, npnup npnpynuwd Gu dyuhlyh pupwghy Ynnpnhuwwubiphg  hwubing
ulygpuwlwtu Ynnpnhuwwnubpp:

Munundw dwdwuwl npwbiu wnwugp punpynid £ YEunpnup, Ywd wiu Yewnp, nph
Ynnpnhuwwnubipp dnunpwgnytip Gu ogunwgnpdnnh Ynndhg: Munnnwip Yuwwpynud £ Hud
wjuwwbu wpjwsd wulywu swihnd Ywd dyuhlyh wuhdh oqunigjudp Ywd wpdwd
pwuwyny: Unp Ynnprhuwwnubpp npnaynid Bu hbnlyw| pwuwslbpny’

x" =x +tan(4) — (y — Cky);
y' =y +tan(4) — (x — Cky); (2.3)

npnbin - A-U wunundwu wulyniuu k, Ck, U Cky, hwdwwwnwufuwtwpwp Yeunpnuwlywu
Ytwh x by Ynnpnhuwwnubpu Gu:

Cuwpwynp £ uwb ubpdnidt] swiph  dhindhinfunyeymis, npw hwdwp  ypypu
wuhpwdtion Gu Yunpnuwywt Ytwnh Ynnpnhuwwubpp: Quwihnfunyeiniup Yywwwpyh
htwnlyw| pwuwalbph ogunipjwdp.

X' =S xx+ (CSy — Sy xCSy);
y' =8, %y +(CSy — S, = CSy); (2.4)

npwntin S, U Sy, hnphgnuwlwt U ninnwhwjwg dwupnwpwunyejwu gnpdwlhgubint bu,
€Sy b €Sy, YEunpnuwlwt Ytwnh Ynnpnhuwwnubipu Gu:

Pwdhu 2.4-nd Ywuwpjwd L gnpdnnnugjnibubiph . hwdwp  dowywsd
gnpdhpwdhongubiph  Uwpwgpneiniup  hpbug nbdhdubpny: Hpwup U Stnwownd
(Move), Munwnnud (Rotate), funpgnpwgnud (Zoom), Mwwndtunw (Copy), <bnwgnid (Delete),
<hotif (Save), Pwgh) (Open), udpwlwjhu puwnpnid (Multi Group):

Pwdhu 2.5-md ujwpwgpdwsd Gu wju ndnwdubipp, npnup wnwowpyywsd Lu
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wnwppwlwu Gpypwswihwlwu dwpdhuubphg pwpn dwpdhuubph unwgdwt  hwdwp:
Swulwgws  Gpypwswihwywu  dwpdht Yupbh b ubplujwgul; tmwppwywu
Gpypwswihwlwu  Jwpdhtuubphg  pwnugwd  wwwltiph  wbupny:  Phljwubpp
hphduwwunid ogunwgnpdynid tu, npwbtugh wipgh dwpdup hhduwlwu nipdwghdp, huy
upw htinwgw dowynwip Yuwnwpynu £ hbnwgutiing, Ywd upwu Ygbing w| pbljwutp Yud
opowutbp:  Hhuwpyywd Bu dhohtu  pwpnnipjwu wwwnybiph  unbnddwu  puybipp,
uywpwagpdws £ huswbu Yinpugubp wulniututipp Ywd Ynnbpp:

UnbtindJwd Bu uwl dhongubip, npnug oqunipjudp Ywpbih £ wybih pwpn
wwwybpubpp  unmwuw]  Jdh  pwuph  wwppwlwt  wnwppbph hwdwnpnyejwdp:
Lwdwnpnigyntubipp 4-u Gu.

¢ Union uwbnénuw £ wwpp, npu hp dbg ubpwnnud £ 2 pwnlwgnighs mwppbiph
pninp Ytnkipp,

¢ Intersect unbindnid £ wwpp, npu hp dbg Ubpwnnid £ 2 pwnfugnighs wwpnptiph
punhwunip Yhwnkipp,

e Xor uwbindnu t wiwpp, npu hp dbe Ubipwnnid £ 2 punfuwgnighs tnwpptiph pninp
wju Yuwinbpp, npnup wwwnwunwd Gu Ywd 1-ht Yud 2-pn pwnlugnighs tnwnppht,
pwjg ns wyn ipynwhu dhwuqudhg:

¢  Exclude untindnid L tnwppp, npu hp dbg ubpwnnu £ 1-hu punyuwgnighs tnwpph
pninp Ybwnbpp, pwgwnnipjudp  wju YGwbph, npnup punhwunp Gu 2-pn
pwnyuwgnighg twpph htin:

Pwdhu 2.6. —p tigpwithwynid £ wyu ginifjup wihnthnudny: Wuwhuny, dowyyb)
Gnwuwy L unbndyb) £ dpwgpwiht dhowdwyp, npp hpwlwuwgunud £ judwjwlwu
nipduagdny tipyswih opynutiph dnnbjwdnpnud: Wu ubipwnnuwd £ dh gwpp gnpdhputip
wmwppbp pwpnnipjuu opjiyunubph dnnbjwynpdwu b npwug hGun gnpdnnnipniuttp
Ywuwwpbint  hwdwp:  Opwgph  wnwybneyniubphg U wpwgqugnpdnipyniup L
wwpgnyeyniup, husp 2wwn upunp b jwju ninpunh ogunynnutiph hwdwp:

Uwybpbuph ypw dwpdphuubph oyunhdw| pwofudwu fuunpp nddwu uwywwnwyny
wnwownpydb) £ dnnbjubph nhuypbinwgdwu dninbignuip, npp Uwpwagpywsd £ Gppnpn
qufunud: Spwd fuunhpp (ndynud £ dh pwup pwyipny’ wiu whwnp § guub) nbnwubphu
wpuwgdwsd dhuhdw| dwybptiuny ninnwuyniup, npu wuhpwdtion t, npwbugh futunnpp
(nwnwip pepdh wpnbu puy méqws fuunph, npu B nupnuiuyniubph owunpdw) pwotunudu
ninnwulwu Ypw: <bwn wjiu pwdwuynwd £ wybh dwup funpwuwnpnubph, nphg htwunn
htnwgynwd 5U wybnpn funpwuwpnutipp, nGwnwip dnnwynp punniund £ hGunlyw| wnbupp
(LY. 3.1), nphg htivin upwup nwuwynpynid Gu hnwiph ypw:
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(8] D)

LY. 3.1. Unnbjuynpywsd nbwnwih nbupp hunbpdbjunid:

Pwdhu 3.1-md  ujwpwgpjwd £ dhupdw; dwybpbun wpunwgdwd
ninnwulywu  npnunwp: - Wu  fjuungph mddwu hwdwp  npnadbg wipnwgdwd
nipnwulyniuubpp Ywnniglp  wuywbiu, np upwug Ynndbipp |hubt Ynnpnhuwwnubph
wnwugpubiphtu gniqwhtin, W tnwppp wyunnbiing upw YsEunpnuh onipgp, unyu wignphedny
Upwu wnunwgdti| ninnuuyniup, npnaby L pninp wpnwgdwd ninnwiuyynuutiphg npu niup
dhuhdw dwybptu: Munyunp Yuunwnpyn £ 0 - 90 wuwnmhéwuubpny, pwuh np wdbu 90
wuwnhéwuhg htnn ninnuuywu dwybpbup unyuniyeywdp Ypyuynd £: Uu gnpdpupugh
Gownnipniup Ywfujwsd £ wwnnywnh pwjhg, wjuhtupt huspwu thnpp  wwnynh wulndup,
wjupwu G2gphwn GU, pwig wybh owwn hwoywpyubpp: Wu Yhpwnwywt fuunhpubpnid,
nputin hnwipp hwdwubin ¢k, wjuhtupu Yuplnp £ nGuwh ninnnieniup, ophtwy, Yunnp,
thwyin L wyu, punpynid £ win ninnuiuyyniup, npp wpnwgdwsd £ nbunwht wuhpwdbn
ninniejwdp’ wnwug wwnywnubiph:

Pwdhu 3.2-nud Uywpwgpyws £ nhuypbinwgdwu gnpdpupwgp: “Hhuypbnwgnud
wubny hwulwunw Gup, np wpnwagdwsd ninnuuyniup whinp £ pwdwudh wybih thnpp
Juunwyutph: Huypbunwgnudp Yuunwpynid £ pun wju 6oinnieyw, npny wbwp £ ndyh
fuunhpp, wyuhupu npnaynid £ hug swihny £ Yuwwpynd nipnuiuyyniuubph pwdwunp:

11



Ujuwnbin unyuwbiu oginwgnpdnnp wbwnp £ nish Yndypndhuwiht fuunhp' Ywiudwsd gnpdh
Gonnieiniuhg b woluwwnwuph Yuwnwpdwt wpwgnieiniuhg' wyuhupu huspwt thnpp (hubu
pwnwynwhubipp, npnugny wbwp £ uwwpyh nhuypbinwgnidp, wjupwu wybih nwunwn
Yywwwpyh wyn gnpdpupwgp, uwhwiu annuegniup Yihuh wybih pwpdp: Lobjwu
nhulpnwgdwt gnpdwlhg t Ytingdnud 30 whpubip:

Pwdhu 3.3-nid ulwpwgpjws bt nhuyptnnwgdw Jbpohu  thnyp, bpp
jnipupwugnip  nipnuitljwup  hwdwwwnwufuwunyywu  dby £ npynd  Bpynuiwywu
dwwphg: dbpgund Gup n L m  swihubpnd  Bplswih  dwwphg, npnbn n-p
hwidwwwwwufuwunw £ hnphgnuwywt Juunwlubiph pyht, huy m-p nw nipnuhwjwg
Jwunwyutiph phyu k: Hwuhg hbwn wju pninp nhppbipnid, npuntin wnfw £ nbuw), nunw
Gup 1, huYy npwnbin Jwunwyubpp htinwgyws Bu, nunw tup 0: Hpwuhg hbinn dpwgpw)hu
dowynit wuhwdbdwun wwpg £ nwnunid, b Geb hwpywynp £ ophuwy, wunwnb| wwwnytpp
90 wuwnhtwuny, www hp htin wyunwnnd Gup bwl upwu Yhg dwinphgp: Uyuwhuny, updws
dwwnphgutiph hhdwt Jpw wbnh £ nibund pwytundp, huYy wpnbu pwtunwdhg htinn
wugunud tup dwwnphgubiph thnfuwphudwup hpbiug tnwpptpny, npp wbinh £ niubund pun
hpbug 3 swihdw' twpph hwdwnph:

Pwdhu 3.4-nid wdihnthwd Gu Gppnpn qfuh  wprynipubpp: Wuwhuny,
ubpywjwgybg  Yuwdwjwlwu  nipdugdny - GpYswith  BpYypwswihwlwu - dnnbjubph
nhuyptinnwugdwt wnwowpyywsd tnwuwyp: Uju Yhpwnynd £ huswbu hnwdph, wjuwbu £
aubnt tupwlyw nbwnwutph dnnbijutph ypw: Lwfu ginunid Gup Gpypwswthwlwu dnnbhu
wnpunwgdwd  nuipquulnt’ uuqugnyu  dwybpbuny:  <wenprp pwynd - wpuwgdwsd
ninnwulniup pwdwuynwd £ Juunwlubiph wjws 6ounnipjwdp, W nwwnwpy Juunwyubpp
htinwgynwd Gu: dbipoht thnynwd jnipwpwuginip dnnbiht hwdwwwwnwufuwunypjwu dbe k
npynwd Gpynuwwu dwwnphg: Wu wbupp hbnwquynud dwutwygnud £ wnwowpyyws
EYphunhy wignphpednud, npp ufwpwgpqwd £ hwenpn gjfunwd: Snipwpwgnip dnnbih
hwdwpp wwhynwd £, dubnig hwnn nbnwip yepwlwugqutint hwdwp:
2nppnn qilund Uhwpwgnpyws £ wnwowpyywd bynppuwhl wignphpdp b dawlyws
Spwagpwiht hwdwlwpgp' hpdujws win wignpppedh Jpw: Popdwd Gu dpwgpwihu
hwdwlwpgh nbluuhywywu bywpwgpnyeniup b wnwownplyywsd |ndndubipp:

Pwdhu 4.1-nud pbipdwd £ unp EUphuinhly wignphpdh ufwpwgpnieniup: Uingdwd
E Jwpupdw) hwdwwwwwuuwunyeyniu (fit) qunwthwpp: vunhpt £ wwywhnygby
nbunwiubph dhdjuwug wnwybjwgnyu hynwip, husp tpwuwynwd £, np dh nbnwih Ggpwjhu
1 biGdbunhtu wudhowwbu whiwnp E hwenpnh djnw nbwnwih Gqpwhu 1 biGdtuwnp:
bpp £ Ynsynid Gplynt hwpliwt nGpwgtibph punhwanip pthdw qdh Ypwgh bbdGupubph
hwpwpbpnyggnip  bnyl p2thdwt qép Ypw qupuynn 1-Gph pwbwlypl wpypwhwypdus
tpnlynutipny:
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fit = nusy / Npunhuunp * 100%

Uignphpedh Yunnigdwt dwdwuwl ogunynuwd Gup 1.10 pwdund twpwagpwsé gngquynp
wuynubiph qunwthwphg: Hhanwiubiph pwfunwdp hnwiph ypw ufunud Gup wdbtiwdbs
Ywnphg, Ywd wy Ybpw wuwd wdbuwwn 1-Gp niutignnhg: Wgnphpdp nh hbnbyw)
puwyltipp.

1. Qwub| wdbuwowwn 1-tp niubignn dudwu Gupwlw nbnwp;

Snipwpwtgnip gnquiynp wuywt hwdwp hwayb $hep;

Stinwnpbip nbwnwp wju wulyniunwd, nph $hep dedwgnyuu k;

<nuwiph wju dwup, npnbin mbnwnpyt £ nbuwp, thnfut) 0-tipp 1-6pny;

Cwub nbunwp dudwu Bupwlw hwonpnwlwunipniuhg:

oA W

Wgnphedp swpnitwynwd £ hp woluwwmwupp dhus wnbinh niubuw  hbinlyw)
wwydwuubiphg nplt deyp'
1. wyjlu ng dh nbnw sinbinwynpyh hnwph nwwnwply dwubpnid, wjuhupu hnwiph
uwhdwuwyhg gpnubiph pwuwyp thnpp |huh wdbuwthnpp nbnwih 1-6ph pwuwyhg;
2. wunhpp nyph wdpnnonipjwdp’ nhwnwubpp wdpnnonipjwdp pwotudbu hnwiph
dpu:

LY. 4.4. Audwu Ybpguwlyw wpryniupp

Uignphpedh wdwpwhg hbwnn  nbunwubpp  yGpwlwuquynd Gu pun  hpbiug
hwdwpubpp: Awdwu YybEpouwlwu nbupp ywwnybpdwsd £ uwp 4.4-nud:
13



Pwdhu 4.2-nud uwpwapybi| E dowldws huntipdbjuh gnpdhpwdhongubinp: “Hwup

Gu.

1. EGdGunubp uwwnmbnénn: Upwug dwuhu  Ufwpwgpybp b wnwohu  gifunid,
ogunwgnndynid bu EjdGuwnubph unbindtint hdwp:

2. Unuhynywghnt: Ogunwgnpdynud Gu duwihnfunipniuubin juwwnwnbne hwdwn:

3. Unuwnph - bGph: Ywpbh £ hpol) wwwpwunh nbonwp b wjunthbnl upwt
oginwgnpdtii pwqiwlh wuqud: «Details» Ynbwlh Ypw ubindbing htwnn Ypwgyh
nhwinquyhti wwwinthwup, nph dpwihg Ywpbih £ punpb wi pninp nGuwutipp,
npnup dwutwygbint Gu pwofudwun:

4.  hdpwynpdwt: <uwpwynpnieniu b nwihu fudpwynpb nGunwiubpp: (LYwpwgpgwd
1 wnwoht gffunud):

5. Stnuwpwpddwi b fjunznpugdwi: Upwup wpdwd Gu hwpdwpwybwnygiwu hwdwp'
wwwhnynud U wybih d6é wnwpwdp woluwwmwuph hwdwp: <uwpwynpnipiniu
unbindwsd funonpwgubp wdpnne nwpwdpp' wnwyb) Jwupwypyhn wotuwnwuph
hwdwn:

6. bu$npiwghnt dnunp - Gip: Oguwgnpdnnhu b hunpdwghw £ wwihu dpwgph
Yupqwyhtwyh Ywd wnwepupwgh dwuh, huswbtiu twl oguinwgnpdnnp ubipdnidnud &
wnyjwubip:

7. Opwqgph Yuwnwyjwpdwyu: Upwup unwtnwpwn Gt hwdwpynw: Pwunugws £ tptip
Yynéwyhg' dhupdwgub| Spwaghpp, ypwpbnuwdnpb) wju bW wugwnby:

Pwdhu 4.3-md pbpJwd £ dowyqwd MIC Host Spwgpwiht  wwwhnddwu
wbluuhywywu uwpwghpp: Opwgpwiht hwdwlwpgp dowyyb) £ Windows owbipwghnu
hwdwlwpgh hwdwp: <wdwlwpgh twjuwgddwtu hwdwp ogquwgnpdyt; Gu .NET
wwwndpnpdp C#, pwquubph hbwn wotuwwnbint hwdwp SQL L hunbpdbjuh tywpwgpdwu
hwdwp HTML (tgniubipp b Visual Studio dpwgpwjhu dhowywyptipp:

Lwuh np C# |tiqynwd syw wuhpwdtionn gpwnwpwu, npp Yupnn £ dwwnphgh hbn
Ywuwwnbp pninp - wuhpwdtigm  gnpdnnnigyniubipp,  npnodbg  uwnbindti;  gpwnwpwu
wlintuny: Wu Lu hpbuhg ubpyuywgtnd b Ywu, b hp dbe ubpwnnd E dh
pwuh dwwnphgutiph htiin wotuwwnbint hwdwp wuhpwdtioun $niuyghwutipp: Spwdbhlulwu
dwup hwdwp ywwnwufuwuwwnnt E WPF (windows presentation foundation), uw wjjuwndnpd
£ wpwnwgwugwihu dpwapbip gpbint hwdwp, upw dhongny Yunnigyws jkdtuwnutpp XAML
$npdwunny wwhynwd Gu myjwubiph pwquynd ENTITY FRAMEWORK-h dhongny, npp
.NET-h unpwgnyu ORM (Object relational mapping)-u L, npp Yuwuubipp Yuwnwt k
wnyuiubiph htiuptiph opjtiywnutiph htitn: Uwwphguiht pwofudwu hunbipbtijup hwdwp
ognwagnndyti| E MVC (Model view controller) udnipp:
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Pwdht 4.4-p wdthnthhy £: Ujuwhuny, ubipluywgytig unp Eyppuinhly wignphredp b
dowlywd MIC Host  Spwgpwiht hwdwlwpgp: Wgnphpdh hpwlwiwgdwu hwdwp
dowlyt £ matrix.dll dwwphgubiph htin wofuwwnbint $niuyghwubiph gpwnwpwup, npp
ubpnpytp £ github wqwu ogunwgnpddwl gpwnwpwuubph nbuntpunid: Opwgpwihu
hwdwlywpgh woluwwnwuph wpryniuwybnniegniup unnigbine hwdwp wju thnpdwpyyt £
L ubpnnyby Gpynt thwjnwdowydwu dwutwynp wnryniuwpbpnigjwu
wpnwnpwdwutipnu: <wdwywngh Yhpwndwu gunphhy pwpépwgb) b wpnwnpnigjwt
wpryniwybinneiniup, Ypdwndby Gu dwiuubpp wybh pwt 20 winynuny:

Upjuwwmwuph hhduwlwu wpryniupubpp:
Wuwhuny, wotuwwnwupnid unwgyb) tu hnlyw| hhduwlwu wpryniupubipp.

o Upwlyyby £ tnwuwy W dpwgpwihtu dhowdwn, npp dnnbwynpnud £ udwjwlwt
nipydwgdny BipYswih opjyinubipp: Uju ubpwnnid £ gnpdhputip wwpg Bpypwswihwywu
opjlwnubiph unbinddwu hwdwp, npwug htinn thnihnfuniejniiutip Yuwwpbnt, huswbu
uwl pwpn nipdugdtip unbindtint hwdwp [1]:

e Unwownlyti £ Gnwuwy tpypwswihwywu dnnbijutiph nhuyptitnwgdwu hwdwn [2]:

e Unwgwplyty £ Eyppunhly wpinwguiug wignphed Ywdwjwlywl nindwqdny Gplswi
dwpdhtubiph dudwu fuunph wpryntwybn nsdwu hwdwp [3]:

e Upwlyb t matrix.dll dwwnphgubiph htinn wafuwwnbint $niuyghwubph gpwnwpwu [3]:

o Upwlyyby £ Spwghp, npp ppwlwiwgund b Judwjwywu nipdugdny  Bplswih
dwpdhtubiph dunwip wjwsd hnwiph wwjdwuubpnud [3]:

Cpwwnwpwljws woluwwmnnipyniuubph guulp

1. Keyan A. “Modeling of Irregularly Shaped Two - Dimensional Objects”, Transactions
of IIAP NAS RA, Mathematical Problems of Computer Science, vol. 44, 2015, pp.
154-160.

2. Keyan A. “Discretization of geometric models”, Transactions of IIAP NAS RA,
Mathematical Problems of Computer Science, vol. 45, 2016, pp. 99-105.

3. Keyan A. “Single large bin packing problem of irregularly shaped two — dimensional
objects”, Martepuanbl Btoporo MemayHapofHOro CTyAeHYECKOro CUMMo3nyma
“MatemaTnka U MHOpPMaLMOHHbIE TEXHONMOTMK B Npunoxeruax”, ctp. 74-76, Couw,
2016.
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UCCNEQOBAHUE 3AIA4YN PACKPOSA! IBYMEPHbIX [LETAJIE/ NPOU3BOJIbHOM
$POPMbI U PABPABOTKA NPOrPAMMHON CUCTEMbI

PE3IOME

AKTyanbHOCTb UCCielOBaHuA.

lMpobnema ynakoBKM 1 PacKpoA ABNAETCA OAHUM U3 KNacCUYECKUX U CNIOKHbIX Npobnem
B 0bnacTu MHPOpMaLLMOHHbIX TeXHONOrMid. ITa npobnema bbina U3y4eHa MHOrO NET, U CErofHA
UCCNefoBaHUA MPOAOMKAIOTCA, 4TOObl HaliTM HOBble MOAXOAbl U Nyullve pe3ynbTaTbl.
CyuiecTytoT pasnuyHble BapuaHTbl 3ajadn U MOAXOAbl K WX PpeLUeHuto, MHoro pabot
onybrMKOBaHO OTHOCUTENbHO 3TOl Mpobnembl. [MOCKONbKY 3ajauM YNakoBKWM U pPacKpos
oTHocATcA K Knaccy NP-nonHbix 3apay, TO BO3MOMHO TONBKO HaxoMaeHue NpubanMeHHbIX
anroputMoB, Havbonee BNU3KMX K ONTUMANbHOMY.

3ajayqn packpoA 1 yNakoBKU MOXHO pasennTb Ha nopknaccbl no pasmepHocty (1D,2D,
3D) B 3aBMCUMOCTM OT NPUKNALHON UHTEpNpeTaLnn. AropuTMbl KnaccuuUMpyroTCa Take
kak online u offline, Koraa cnucok petaneii, nognexalLMx packpoto, 3apaHee He U3BECTEH UK
U3BECTEH.

[anHan paboTa nocesALLeHa nccnesosaHuio 3agaun asymepHoro offline packpos, korpa
MMEETCA OrpaHNYeHHOe Cbipbe, HanpuMep Lepeso, Koxa, Metan unu bymara, u 6onee menkue
JeTanu npoussonbHoii ¢opmbl. Llenb 3apgaun makcumanbHOe WCNonb3oBaHWE CbipbA WM
YMEHbLLIEHUE OTXOJ0B.

B ycnoBuax TeXHONOrMYecKux orpaHuyeHuil n CyLLLeCTBEHHOW TpaTbl BbIYUCIUTENBHOrO
BpeMeHN 0bbIYHO MPUMEHAIOT NporpamMmHble cpeactsa. OfHaKO CylecTBytoLLMe JOCTYMHbIE
CUCTEMbI [BYMEPHOIO PackpoA paboTatoT TONMbKO C MPAMOYrofibHUKaMM1, B TO BPEMA, Kak BO
MHOFMX MPUNOMKEHUAX, UMEIOTCA [ETaNu NPOU3BOJbHON (hOPMbI.

LLenb nccnepoBatus.

Llenbto  HaywHoOl  paboTbl  ABnAeTcA  pa3paboTka  MpOrpamMMHON  CUCTEMBI,
OCYLLIECTBAAIOLLEN pacKpoll ABYMEPHbIX AeTanell Mpou3BONbHOrO KoHTypa. [nA JocTumeHua
JaHHOW uenu paspaboTaHbl MaTeMaTUYECKUE MOAENW, HOBbI 3BPUCTUYECKUI anropuTM U
KOMMNEeKC nporpaMM ana peIJJeHVIﬂ 3apa4un paCKpOﬂ ,u,eTaneﬁ I'IpOl/I3BOJ'IbHOFO KOHTypa.

HayyHas HoBu3Ha uccnegoBaHus.

AnropuTma peLLeHUA 3afa4un packposa ABYMEPHbIX AeTaneli NPon3BOAbHOTO KOHTYpa B
nuTepatype HailiaeHo He 6bln10, nofobHoe peLleHne npepiaraeTca BrepsbIe.

B pabote npepnioxeHbl HOBble MOAXOAbI, @ Takme MOAMUMUKALUN U3BECTHBIX METOLOB
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ANA MOJENNPOBaHUA U AUCKPeTU3aLmMn JeTaneit.

MpepnoxeH HOBbLIA 3BPUCTUYECKMIA aArOPUTM  packpoa [BYMepHbIX JeTaneit
MPOU3BONBHOrO KOHTYpa.

Paspabotana 6ubnuoteka matrix.dll dpyHKumii paboTbl ¢ MaTpuLamm.

Paspabota nporpamma packpoa ABYMEpPHbIX [eTaneii MpOU3BONHOrO KOHTypa, B
OTIMYMM OT [pYyrux MporpaMMm [BYMEPHOrO packpos, KoTopble paboTatoT TOMbKO C
NPAMOYrONHUKaMK.

MpakTuyeckaa 3HaYMMOCTb MCCeAOBaHNS.

PaspaboTaHHas ¢ npocTbiM U JOCTynHbIM nHTepdeiicom cuctema MIC Host nossonser
MOJEenMpoBaTh peasibHble feTanu, a Takke cbipbe ¢ gedektamu. OHa ocyLLEecTBAAET packpoit
c yyeTom pecpekToB cbipbA. Cuctema BHeApeHa Ha [ByX YacTHbIX AepesoobpabaTbiBatoLLx
MPOU3BOACTBEHHbIX Yy4yacTKax. B pesynbTate npumeHeHMs cucTembl  yBenuymnach
3pcheKTMBHOCTb MPOU3BOACTBA, COKpATUANCH pacxoabl bonee yem Ha 20 %.

PaccmotpeHHble B auccepTaLumm MOAENU 1 NPEANOKEHHbIE PeLLeHNA yHuBepcaabHbl 1
MOFyT ObITb MCMOMb30BaHbl B pasnnMyHbIx 0bNacTAX MPOU3BOACTA.

PesynbTaTtbl.
B pabote nonyueHbl cnepytolLme OCHOBHblE pesynbTaThl:

e PaspaboTtaHbl MeTos W mMporpamMHas cpeja MOJENMPOBaHUA JBYMEPHbIX AeTaneit
MPOU3BONBLHOTO  KOHTypa. BKNloueHbl  MHCTpYMEHTbl A CO3JaHuA  MPOCTbIX
reoMeTpUYeCKNX OOBEKTOB, AJIA WX W3MEHEHWA, a TaKkke [NA CO3[aHUA CIOMHbIX
KOHTypoB. [1]

e [lpepnoxeH mMeTop ANA AUCKPETU3ALMM rEOMETPUYECKUX MoAeneid. [2]

o [lpepnoxeH sspuctuyeckuii offline anroputm ana adcbekTMBHOrO pelleHuna 3agaymn
packpos ABYMEPHbIX [ieTaneil Npou3BoabHOIrO KOHTypa. [3]

e PaspabotaHa bubnuoteka cyHkumii matrix.dll ana pabotel ¢ matpunamu. [3]

e PaspaboTaHa cuctema packposa ABYMEPHbIX AeTaneil NPOM3BOIBbHOMO KOHTYpa C y4eToM
CBOICTB JaHHOro cbipbA. [3]

CrpykTypa n o6bem gucceprauuu.

[lncceprauma cocTouT U3 BBELEHWUA, YETbIPEX INaB, 3aKMHOYEHUA, CMIMCKA NUTepaTypbl C
106 ccbinkamu. 06wwmii 06bem aucceptaumm coctaenaet 100 KOMNbIOTEPHbIX CTPaHUL,
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INVESTIGATION OF THE CUTTING PROBLEM OF IRREGULARLY
SHAPED TWO-DIMENSIONAL OBJECTS AND DEVELOPMENT OF

SOFTWARE SYSTEM
SUMMARY

The relevance of the research.
The cutting and bin packing problem is one of the classic and challenging problems

in the field of computer science. This problem has been studied many years and to this date
work is going on to find new improvised approaches and better results. There are different
variants of the problem and similarly several approaches for tackling them, a lot of papers
have been published relating to this problem. Since bin packing belongs to the class of NP
hard problems, it is really difficult to come up with a polynomial time algorithm which solves
the problem to give an optimal solution. So as a result, approximation algorithms are presented
to find the possible solution closest to the optimal.

The cutting and packing ploblems can be classified into subclasses by dimension (1D,
2D, 3D) depending on the application interpretation. Algorithms are also classified as online
and offline, when the list of items for cutting are previously unknown or known.

This work is devoted to the investigation of the problem of two-dimensional offline
cutting when there is a limited raw materials, such as wood, leather, metal or paper, and a
list of arbitrary shaped details. The purpose of the task is to maximize the use of raw materials
or the reducing of waste.

In the conditions of technological constraints and significant waste of computing time
ussually, software systems are used. Actually there are some existing softs that can solve this
issue, but they do not work with irregular shapes, only with rectangles.

The aim of the research.

The aim of this research is to develop a software system implementing the cutting of
two-dimensional irregularly shaped objects. To achieve this goal, mathematical models, a new
heuristic algorithm and a software package are developed for solving the problem of cutting
two-dimensional irregularly shaped objects.

Scientific novelty of the research.

Algorithms for solving the problem of cutting of two-dimensional irregularly shaped
objects were not found in the literature, such a solution is offered for the first time.

In this work we propose new approaches, as well as modifications of known techniques

for modeling and discretization of details.
18



A new heuristic algorithm for cutting two-dimensional irregularly shaped objects is
proposed.

A library matrix.dll of functions for matrices is developed.

A software tool of cutting two-dimensional irregularly shaped objects is created, unlike
the other two-dimensional cutting programs that work only with rectangles.

The practical significance of the research.

Designed with a simple and accessible interface MIC Host system allows to model the
real details, as well as raw materials with defects. It performs cutting taking into account the
raw material defects. The system was applied on two private wood production areas. As a result
of the application of the system the efficiency was increased, the costs were reduced by more
than 20%.

The considered in the dissertation models and the proposed solutions are universal
and can be used in various production fields.

The results of the research.

Thus, the main results of the work are the following:

« A method and a software environment is implemented for modeling of two -
dimensional irregularly shaped objects. It includes tools for creating simple geometrical
objects, for manipulating with them and for creating complex shapes from real life objects. [1]

« A method of discretization of geometric models is proposed. [2]

« A heuristic offline algorithm for the effective solution of the two - dimensional
irregularly shaped objects cutting problem is suggested. [3]

« A library matrix.dll of functions for matrices is developed. [3]

« A software system for cutting two-dimensional irregularly shaped objects is created,
taking into account the properties of the raw material. [3]

The structure of the dissertation.

The dissertation includes the introduction, four chapters, the conclusion, bibliography
with 106 sources. The work consists of 100 printed pages.
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