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uchuusSuuvLeh cLULNre APLNREUSPIrR

BEdwjh wpnhwlwunpyniup:

Wuop wpuwnpnipjwt ninpuninud punpng £ hupnpdwghnt  nbfuuninghwubiph
Yhpwnnipyniup' hnwiph Ynpnwnubpp wnwybjugnyuu utjwgbgubint uwwwwyny, husp
pwwywu Ywplunp £ onluyjwywu  hwpwpbpnigniiubpnud: - Upinwnpnn wwppbip
untpjyubiph wnwy fuunhp £ npywd wnwybinieniu dknp pbiptip dpguygwiht wwjpwpnud
unp  wbluuninghwubiph  Yhpwnnipjwu  2unphhy  Unipwywt  dwfuubph  Jwlwpnuwyp
ujwagbgubint  dhongnd:  Hwu  Ywupbh b hwuubp  ubpnubind - wpryniiwgbn
dwpebdwwnhlwlwu dbpnnubp U dpwagpwihu dhongubip:

Ppwlwu Ywuph wpnwnpnygjwi ywjdwuubpnud Yndphuwwnnp owwnhdhqughwih
fuunppubph dp nwu Bu Juqind &udwu U thwebpwynpdwu fuunhpubpp, npnup
hwdwlwpgswihu ghnnygjwu ninpuind nwuwlwu b ndjwphu fuunhpubph gwuynw
Gu?:  Wu fuunhpubpp  nwnWtwuppdbp B wwobjwy  wwppubp, L wjuop
woluwwnwuptbpp  swpniuwyynud  Bu gquubint unp dnunbgnwdubp b wdbh owy
wpryniupubp: - Jdbpohu wwphubpht wju  puunhpubph UJuwndwdp wénn
htwwppppnipiniup - wwjdwuwdnpywd £ npwug  wbuwlwl  pwpnngyudp L
Yhpwnnipyniuubinh pwqiwquuniejwdp:

Wu wnhwh tuunhpubipp ywwwunw Gu NP |phy nwuht, wjuhupu huwpwynp sk
gwub| wignphpd, npp npn2h owwhdwy (NénwWp  pwqiwunwdwiht  dwdwuwynid:
Lwonnynud £ dhwju qunub) dnunwpynn wignphpdutn, npnup owwhdwiht wdbuwdnwn
huwpwynp nwnwiu GU wnwownynud:

Ywu fuunph pwqiwuwhuh nmwppbpwyubp Ywfudws Yhpwnnigyniuubphg, huswbu
Uwl pwgqdwwhuh dninbtignidutip npwug (nddwt hwdwn: Wn fuunhpubipp pwdwuynud Gu
Gupwnwutiph puwn  swihnnubwunyywu  (bhwswth, bpYswih W Gnwswih) Yufudws
Yppwnwywt dEYuwpwunyeiniuhg: Ugnphpdutpp nwuwlwpgynd Gu twl npwbu
wnguwug (online) U wpwwguwug (offline) fudpbiph: Ungwug wwppbpwynid nbunwubpp
hwpywynp £ dwpebpwynptp Ywd &ub) pun npwug hwjundbint hGppwywunyeju,

! Babaes P.B. OntumanbHblii packpoii mMatepuanos ¢ nomowibto IBM/ ®.B. Babaes. M:
Mawwmunoctpoetue, 168 c., 1982.
2 CkatepHoii B.A., OnTuMM3auMA packpoA MaTepuanoB B Nerkoii npombiwieHHocTn, Msp,.
Nernpom6biTuspar, 143c., 1989.
SKantoposuu J. B., 3amrannep B. A.PaunoHanbHblii  packpoii  NpPOMbILLINEHHBIX

matepuanos. — Hosocnbupck: Hayka, 1971.



sniubiuwiny hupnpdwghw hwonpnubiph dwuht, h wwppbipnigniu wpunwgwug nbwphu,
Gpp nbunwubph wdpnne pwqdnigyniup twfunpnp hwpnuh £, W Ywpbih £ npwug
hbppwlywuniejniup thnfub):

Wu wofuwwmwupp udhpywd £ wpunwgwug  bplswih  dudwu - fuunhpubiph
nwnwitwuppnyjwup, bGpp hwplwynp b uwhdwuwdwy hnwphg, ophuwl, thwjnhg,
Ywzyhg, dbwwnhg Ywd pnphg, &ut wwppbp wybh thnpp swithh nbnwiubp, npnug
gnigwlyp hwjwup £ Ruunph tywwwlu £ hnwph dwpupdw) oquwgnpdnuip  Yud
Ynpnwwnubph  ujugbgnuwip:  <nuwiph  owwhdw] oguwgnpddwlu  futnph nddwup
Ybpwpbpynn pwqiwphy hnnquwdubp B hpwwwpwyyb*®: FSwiht Spwgpwynpdwu
nwuwywu dbpnnubpp, npnup  hwennnipjudp  Yhpwnynd  Gu dwuuwjwlwt
wpunwnpnijwu  nbwpnd, nddwp  Yphpwnbh Gu wlhwwnwlwtu  wpnwnpnyjw
wwydwuubpnwd, bpp  |hund  BU wuhwwwlwu  wwwdbpubp, W npwbu  Yuunu
oguwgnpdynwd £ pwulwnpdtip hnwip: Bgphwn owywnhdw) nwnwip huwpwdnp £ dhwju
hwwwpydwu Gnwuwynyd, husp ypwlwhYuwnwd huwpwynp sk Yhpwntp dwdwuwyh dbé
Ynpnwwnubph wwwéwnny: Un hpwdhbwynd dbd npwnpneiniu £ hwnugynd
EUphuwnhy wignphpdutiph dowydwup b hGnwgnundwup: “pwug wpryntuwybunniegniup
unnigynid £ thnpdwpynwiubiph dhongny:

Lwoynnuywu dwdwuwyh Ewlwu Swfuup L wbfuuninghwywu
uwhdwuwthwynwiubph  wwpdwutbpnd  ungnpwpwp  Yhpwnnd  Gu  Spwgpwihu
hwdwlwpgbin: Uwlwju Gplswih dund hpwlwuwgunn gnynigyntu niutignn hwuwtbh
hwdwlwpgbpp  wotuwwnnud  Gu dhwju  ninqwiuyniwubph  hbwn,  Jdhugnbin pwwn
Yhpwnnigyniuubinnid, ophuwy, Ywodh hptiph wpunwnpnieniunid, wnyw Gu Yudwjwywu
nipqugoény tipYswih dJwpdhuubn:

Wu hpwyhdwynud wpnhwlwt Ep dawlby unp Eyphuinhly wignphed U Spwgpuwiht
hwdwlwpg, npp Yhpwlwuwgubp Yuwdwjwlwu nipugdny  bpYswith  dwpdhuubph
wpryniuwybinn dunidp:

LhEwnwgnuinypju twywwnwlyp:

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

> 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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Upfuwwnwuph tywuwwlu £ dowlybp yudwjwlwt nipdugdny tiplswih dwpdhuubph
wpryniwwybinn - dunwp  hpwlwuwgunn  Spwgpwiht  hwdwlwpg:  Wn  uwywwnwyht
hwuubnt hwdwp dowyyb| U dJwpbdwwnphywlwu dnnbutp, unp EYphunpy wignphpd L
Spwagpwihtu hwdwywpg Yuwdwjwywu nipduagdny dwpdhuubiph dudwu fuunph nddwt
hwdwp:

Lhwnmwgnndw opykiljinp:

Lbnmwgnundwu  opnn  Bu hwunhuwunwd  dwdwt  fuunph  hbn  Juwyws
wpunwnpuwiwu  wnbuunnghwywu  gnpdpupwgubpp:  <hnwgnwinejuwt  wnwplw  Gu
Gudwu U thwpbpwynpdwu  fuunphpubph Jwpbdwwnhlwywu dnnbubpp L nédwu
dtipnnubipp:

Lhwnwgnundwu dEpnnubpp:

Ugnphpdutph U Spwgpwihu hwdwlwpgh dowldwu hwdwp Yhpwnybp Gu
wignhphpdubtiph wbunyeniup, dpwgnpwiht hwdwywpgbiph twuwgddwt dwdwuwlwyhg
wbtuuninghwubipp: Opwagpwiht hwdwlwpgbph twuwgddwu hwdwp oguwagnpdyt tu
NET wwwdnpdh C#, pwquubtiph hbtiin wpluwwbint hwdwp SQL L huwnbipdbjuh
uywpwgpdwu hwdwp HTML [Ggniubipp b Visual Studio dpwgpuwjhtu  dhowdw)nkipp:
Unwgywsd wpryntuputiph  wpryniwwybinngeniup quwhwnbine hwdwp Yhpwnyb) Gu
pYwihtu thnpdwpynuwiubph  wpryniupubiph  quwhwwndwt  unwunwpun - Gnwuwyubpp
hpwlwu wpnwnpniejwu ywjdwuubpnid:

Lhnwgnuinieju ghnwlwt unpnypp:

Ywdwjwlwu nipduagdny bipYswih dwpdhuubph dudwt fuunph ndwu wignphpd
gnpwlwuntgjwu dbkie slwp, tdwt (ndnwd wnwownyynid £ wnweoht wuqud:

Whuwwwupnwd  wnwownlywd bGu unp dnwbignwdubip, huswybiu twl  hwynuh
dtipnnutiph dnnh$hlwghwubp opjtlwnutph dnnbjwynpdwu b nhuypbitnugdwu hwdwp:

Unwowpyyws £ Yuwdwjwlwt nipdugdny Gplswih dwpdhuubph  udwu unp
Eyphuwnhly wignphpu:

Uowlyt k matrix.dll dwwnphgubph hbn wotuwwnbnt $niuyghwubiph gpwnwpw:

Uowlyt b Ywdwjwlywu nipdugdny ipYswih dwpdhuutiph dunwdp hpwlwuwgunn
Spwaghp, h wwppbipnygniu pninp GpYswih dund - hpwlwuwgunn dpwapbiph, npnup
wtuwwnd G dhwju ninnwiuynwiuubiph htiwn:

Uwnwgywé wpryniupubph Yhpwnwlw tywuwYynipyniup:
Uowywd wwpg UL dwwgkih  punbppbjuny MIC  Host  hwdwlwpgp

5



huwpwynpnigyniu £ wwihu dnnbwynptp hpwlwu  dwpdhutbpp, ubipdnstip hnwiph
dnnbipn Juwujwd dwubipnd: Uu hpwywuwgunud £ dunwip, hwodh wnubing hnwiph
Juwuywsé  hwwnywdubpp:  Unblwfununiginiund nhunwplywd  dnnbutpp L
wnwownyyws ndnwiubipp odndwd Gu nwhybpuwinygiudp U Ywpnn Gu Yhpwnyb)
wpuwnpnijwu tnwnpkip ninpunubpnud:

Lkpnpnuwiubp:

MIC Host Opwqgpwjht  hwdwlwpgp  thnpdwplytp b ubpnpdbp £ Gpyne
thwjnwdowldwu dwutwynp wpryniuwpbpnigjut wpnwnpudwubpnud: <wdwlwngh
Yhpwndwt sunphhy pwpdpwgb) £ wpunwnpnipjut wpryniwwybwneniup,  Ynpdwnyby
GU dwfuubipp  wytih pwt 20 winynuny:

Uowldwd matrix.dll gpwnwpwup ubpnpgtip b github wqwun  ogquwgnpddwu
ghwnwpwuutiph nuntpunud:

Muunywunpju ubpyuwjugynn hhduwlwu npnypubkpp:

e Uowhdt b dpwapwyphtt dhgwduyn Yudwjwlut nipdugdny - binkswih
opjaywnubipp dnnbjwynpbiint hwdwn: Wu ubpwnnud £ gnpdhpubip wwpq
Gpypwswihwywu  opywnubiph  unbnddwu  hwdwp, npwug hbwn
thnthnfunigyniiup . Ywwwpbny,  huswbu  twb pwpn nipduagdtip
uwntindtiint hwdwp:

e Unwownyyty £ tnwuwy Gpypwswihwlwu dnnbjubph nhuypbivnwgdwu
hwdwn:

e Unwownyytii Lt Edphunhl wpunwgwug wignpppd  Yuwdwjwlwu
nipduagdny bplswih dwpdhuutiph dudwt fuunph wpryniiwybinn (nédwu
hwdwn:

e Upwlyyby £ matrix.dll dwwphgubiph hbwn  woluwwnbine $niuyghwubph
gpwrnwpwu:

e Upwlyyby £ Spwghp, npp ppwlwuwgund £ Yudwjwywu nipdugdny
GpYyswih dwpdhuubph  dunwip wjwd hnwiph wwydwuubpnwd: Wu niup
wwng b dwwngkijh huntipdbju:

Uwpnpwghuw:
UwnbUwlununipjwu wpryniupubipp qtynigyti Gu.

e bpypnpn dhowqggquwiht nwwunnwlwu uhdwynghnwind “MatemaTtuka u
MHbOPMaLMOHHble TexHonoruu B npunoxenunax”, Coun, 2016.
¢ L QUU hUMDP punhwunip ubdhuwpnud:
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Spwwywpwlnidubip:
UwnbBuwfununipjut hhduwlwu wpryniupubipp hpwwwpwyyb| Gu Gpbip ghwnwlwu
hnnjwdutipnwd, npnug gwuyp ppdws £ ubindwaph Ytiponud:

Uwnbuwununipjwt junnigjwépp b swyjw)p:

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

uchuusuueh <phUtuuut PNYULTUUNRE3NRLE

Llpwénipjw 0]v]) hhduwynpyt E wwnblwfununipjwu ptuwih
wpnhwwuniegniup, ubipuwjwgybt)p Gu hbGnwgnungywu bwywwwlu ni fuunhpubpp,
ghunwlwu  unpnyep, wwownwwunipwup  ubpluwjwgynn  hhduwlwu  npnyRubipp,
htitnwagnuniejwu nbuwlwu b gnpduwlwu Lpwuwynieintup:

Uwnbuwfununipjwt wnwoht gifund dbwybpwynwd b nwuwlwpgynd Gu
Gwiwu b thwpbpwynpdwu fuunhpubph nwup, htuswbu twl Ybpndynd Gu hwjinup
fuunhpubpp L wignphpdubpp: <<QUdwu b thwpbpwynpdwu hhduwywu fuunhpubpp,
wighphpdutipp>> Ybpuwgpywsé wju gnitup pwnyugws k16 pwdhuubiphg U ubpwnnud £
dh owpp hwjntuh wgnphpdubp, huswybiu uwl gnpdnn  hwdwlwpgbiph  wdthnth
htitnwgnunigyniu: Hwug owppnud £ uwl 4. U. Yninndh b 7+ Swnuh wnwgwnl{w67
Eyphuwnply wignphpdp tplswih dey &S ninnuitwt thwptipwynpdwt fuunph hwdwp
(2D-SLBPP-two-dimensional single large bin packing problem)' hhdujwé gngquynp wuljwu
uygpniuph  ypw (BCC-based on concave corner): Uju wignphpdp hhduwpwp
hwunhuwgwy unp wignphpdh uwnbnddwt hwdwp, wn wwwdwnny wpdwluwguy
hwwnty nipwnpniejwu:

Wu qund  Yuwwwpwsd Jbpnwdngniup gnyg £ wwihu  fuunhpubiph
pwquwquunipniup, npwig Yhpwnwywt tpwuwynyeniup b wnwowpyynn (nidnwiubiph
pwnnneiniup: uwjwsd ghrnwlwu hpwwywpwynwubph d6d pyhu, dunwd tu Jdh pwpp
pwg fuunhpubip, npnughg dbyp Yuwdwjwlywu nipduagdny bplyswih dwpdhutubph dudwt

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.



fuunhpu £ Wy wpluwwwuph  hwenpn giniuubpp - udhpdwé Gu win wpnpitdh
hGwnwgnundwup:

Uwnbuwiununipjwt Gpypnpn gqinifup uywpwgnynd £ Judwjwlwu nipdugdny
Gnplswih opjywnutiph dnnbjwynpdwu hwdwp wnwowpyywsd dninbignwip b dowlyws
Sdpwghpp: Wu ubpwnnud £ gnpdhputipn wwng Bpypwswthwlwu opjtiywnubph unbinddwu
hwdwp, npwug htinn mwppbip gnpdnnnipjniutbp Yuwmwpbine hwdwn, huswbu bwl pwpn
nipjwagdtip untindbnt hwdwnp:

Pwdhu 2.1-mud hhduwydnpyby £ dnnbjwynpdwt tywwwyp, nwnwuwuppyt) Bu
w)] hwdwywpgbiph pEpnyeniutpp:

Ywdwjwlwu  nipdugdny  opjiynubiph  unbinddwu  hpduwlwu  ulygpniupp
wnwppwlwu Gpypwswithwlwu ywwnybpubiph hbn gnpdnnnigyntuubp Ywwwpbiu k, pwup
np jnipupwignp pwpn wywwybp pwnyugwd £ wmwppwlwu wwnybpubph npuk
pwuwyhg: Un wwwnybpubipp Yupnn tu dowlyyby dbnpny, dyupyh Ywd Ynnpnhuwwnubiph
ogunipjwdp:

Pwdhu 2.2-md  pbpdwd b wwppwywu  Gpypwswhwlywu  wywwnlbpubiph
dnnbwynpdwt  ywpwgpngyniup:  GpYypwswihwlywu  wwwnlbpubp Jwd dwpdhuubp
untindbint hwdwp dpwgpwiht dhowywypnu dowlyt Gu hwwiny gnpdhpubip, npnug
dhongny Yuwpblh £ Yunngh) hpduwlwu Bpypwswihwlwu Jwpdhuubpp' nipnuuyna,
Elhwu, pEYjw, pun npnuwd Upgwsd 3 wnwppbiphg huwpwynp £ ywwpwuwnb duwgjwi pninp
dwnpdhuubpp' pwnwynwh, opowt b wyju:

Swppwlywu wwwnytiputiphg wytijh pwpn dwpdhtuubp unwuwine hwdwp wbnp k
upwug &Lwihnfub, wyupupt  wbnwownpdt), wwwnbi, thnthnfubip swihubpp: Pwpn
opjijitnubin - Ywnnigbiint  hwdwp  dpwghpp wbwp £ hhoh  pnnp wjiu - wwpqg
Gpypwswihwlwl opylinubinp, npnughg punlwgws £ pwpn opjlunp, dlwthnfup npwup
nywsd dwuwthwphny:

upywd nwnpbiphg jnipwpwugniph hwdwp wnwuduwgyws tu gnpdhpwihengutip,
upwughg jnipupwugnip niuh wpfuwwnwuph dh pwup nkdhd, npwup Yoqubu, npwbugh
Spwahpp thup wnwyt) 8yniu, huly dwpdhuubph Yunnigndp huh wybih wpwg b wnwug
fungpunnunutiph nt dnnGjwynpdwu funpp ghwnbjhputiph wnhpwwbndwu:

Pwdhtu 2.3-nud ufwpwagpywd £ huswhuh gnpdnnnigyniuubn Yupbih £ Yuwnwnpb
untindwsd opjtijinutiph hbwn: Opjlwnubph qwpdnudp ibinh £ niubunwd Gpypwswithwywt
Yeuwnpnup ujwwndwdp, huy wyn Yeuwmpnup npnadnud £ hnbyw; Yepw' ninnuiih upwu
wpunwgdwsd ninnuuywu Yybpht dwfu wulniuh Ynnpnhuwnubphtu gnwdwpnud Gup upw
pwnapnuygywt b wjunyeuu Ytup, L pwuh np dbp nbwpnd npwbu uygpuwytn
punpqws k ybphu dwlu wuyndup, www Yniubuwup hbnlyw) wnbupp'



x =TopLeft.x + Width/2;
y =TopLeft.y + Height/2; (2.1

npwnbin TopLeft.x W  TopLeft.y  nunuwuljwu Jbphtu Swfu wuljwt x L vy
Ynnpnhuwwnubpu Gu: Sknwowpdtiinig htwnn unp Ybwnh Ynnpnhuwwubpp Ynpnoytu
htinlyw| pwuwsuny'

x'=x+dy;

y =y+dy
(2.2)

npbin x" -p b y" -p YGwh unp Ynnpnhuwwntbpu Gu, huy d, U d, nbnwwnpddwu
wnpdbipubinu Gu, npnup npnaynud Gu dyuhlyh pupwghy Ynnpnhuwwubtiphg  hwubiny
ulgpuwlwu Ynnpnhuwwnubipp:

Munundwi dwdwuwly npybu wnwugp punpynd £ Yeuwpnup, Ywd wiu Yhwnp,
nph Ynnprhuwwnubipp dnunpwgnytip Bu ogunwgnpdnnh Ynndhg: Muninnwip Yuwwnwnynd b
Ywd twhuiwwbu wnpwsé wulywu swihnyd Ywd dyupyh wuhyh ogunipjudp Ywd npdwsd
pwuwyny: Lnp Ynnpnhuwwnubpp npnaynid U hbnlyw| pwuwaslbpny’

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

npinkin  A-U wunindwt wulymuu £, Ck, U Cky, hwdwwwinwufuwlwpwn YEunpnuwywu
Ytwnp x by Ynnpnhuwwnubipu Gu:

Luwpwynp £ uwb ubpdnidt] swiph  dhnhnfunyeyniu, npw hwdwp  ypyphu
wuhpwdtion tu Yaunpnuwywu Ytwnh Ynnpnhuwwmubpp: Quwihnfunyeiniup Yywwwpyh
htinlyw| pwuwdltiph oqunipjwdp.

x' =8y xx 4+ (CSy — S * CSy);

y' =S8, xy+(CSy — S, *CS,);



npwnbin S, U S, hnphgnuwlwu U ninnwhwjwg dwuginwpwjunipjwt gnpdwlhgubinu b,
CSy b €Sy, YEunpnuwlwt Ytwnh Ynnpnhuwwnutipu Gu:

Pwdhu 2.4-nd Ywuwpjwd L gnpdnnnuginibubph hwdwp  dowywsd
gnpdhpwdhongubph  Ufwpwgpneiniup  hpbug nbdhdubpny: Hpwup BU' Sknwownd
(Move), Munwnnud (Rotate), fungnpwgntd (Zoom), Mwwndkunwd (Copy), <binwgnid (Delete),
<hobi) (Save), Pwgt) (Open), ludpwlwhu puinpnul (Multi Group):

Pwdhtu 2.5-nud ujwpwgpdwsd Gu wju nwdnwdubipp, npnup wnweownpyywsd L
wnwppwlwu  Gpypwswihwlwu dwpdhuubphg pwpn dwpdhuubph unwgdwt  hwdwp:
Swulwgws  Gpypwswihwywu  dwpdht Ywupbh b ubplujwgul;  wmwppwywu
Gpypwswihwlwu  Jwpdhtuubphg  pwnugwd  wwwltiph  wbupny:  Phljwiubpp
hphduwlwunid ogunwgnpdynd tu, npwbtugh wipgdh dwpduh hhduwlwu nipdwghdp, huy
upw hbnwquw dywynwip Yuwwwpynd £ hbnwgubing, Ywd upwu ygbing wy; pblwutp
Ywd opowttbin: “thunwpyjws Gu dhoht pwpnnipjut wwwnytiph unbnddwu pwybipp,
uywpwagnyws £ huswbu Yinpwgubip wuyyniuubpp Ywd Ynnbipp:

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

e Union uwbnénuw £ wwwpp, npu hp db ubpwnnud £ 2 pwnlwgnighs mwppbiph
pninp Ywnbpp,

e Intersect untindnid & wtnwpp, npu hp dbg ubipwnnid £ 2 pwnlwgnighs tmnwppbiph
punhwunip Ybwnkipp,

e Xor uwbtindnud Lt wwpp, npu hp db Ubipwnnul £ 2 pwnlwgnighs wmwppbiph
pninp wju YGwbpp, npnup wwwnwunw Gu Ywd 1-hu Ywd 2-pn punywugnighs
wmwpphu, pwjg ng wjn ipynwhu dJhwugqwdhg:

¢ Exclude untindnid £ tnwppp, npu hp dbg ubpwnnud £ 1-hu punlwgnighs tnnwpph
pninp Ybwnbpp, pwgwnnipjudp  wju YGwbph, npnup punhwunip Gu 2-pn
pwnyuwgnighy twpph htin:

Pwdhu 2.6. —p tqpwthwynd £ wyu ginifjup wihnthnwing: Wuwhund, dowyyb
Gnwuwly L unbindyt) £ Spwgpwihu dhowdwip, npp hpwjwuwgund £ Yudwjwlwu
nipduagdny tipyswih opynutiph dnnbjwdnpnud: Wu ubipwnnuwd £ dh gwpp gnpdhputip
wwppbp pwpnnipjuu opjiyunutph dnnbjwynpdwtu b npwug hGwn gnpdnnnipjniutbp
Ywuwwpbint  hwdwp:  Opwgph  wnwybneniubphg B wpwgqugnpdnipyniup L
wwpgnypyniup, husp 2w uplunp £ jwju ninpunp ogunynnutiph hwdwp:

Uwybpbuph ypw dwpdhuubph oyunhdw| pwofudwu fuunph nddwu uwywwnwyny
wnwownpydb) £ dnnbjubph nhuypbnwgdwu dninbignwip, npp uwpwgpyws £ Gppnpn
qufunud: Spwd fuunhpp (ndynud £ dh pwuh pwyipny’ wiu whwnp k gunub) nbnwjubphu
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wpunwgdwd dhuhdw| dwybpbuny ninnwuyniup, npu wuhpwdtoun k, npwbugh fuunpp
(nnwip pepdh wpnbu huy méqws fuunph, npu B napnuiuyniubph owwunpdw) pwstunwiu
ninnwulwu Ypw: <bwnn wjiu pwdwuynwd £ wybih dwup funpwuwpnubph, nphg htinn
htinwgynwd Gu wybinpn junpwuwpnubpp, nbnwpp dnnwynp punniund £ hbnbyw)
wnbupp (LY. 3.1), nphg htitnn Upwup nwuwynpynud Gt hnwiph Ypw:

O

on J o

=
==
(]
=]
orar]
=
=
==

9
2
E

LY. 3.1. Unnjwynpqwsd nbinwih mbupp hunbpdbjund:

Pwdhu 3.1-md ulwpwgpwd £ dpupdw; dwybpbun wpunwgdwd
ninnwulywu  npnunwip:  Wu  fuunph ddwt hwdwp npngglig wpunwgdwsd
ninnwulyniutbpp Ywnnighp  wiywbiu, np upwug Ynndbpp |hubt Ynnpnhuwwnubph
wnwugpubipht gniqwhtin, bW mwppp wywwnbing upw YEunpnuh onipgp, unyu wignphpiny
upwu wpwnwgdt) ninpnwuyniup, npngb RE pninp wpunwgdwd ninnwulniuubiphg npu
ntuph dhuhdw dwybpbu: Munnywp Yuunwpynud £ 0 - 90 wunmhdwuubipny, pwuh np wdbu
90 wuwhbwuhg hbwnn  ninuuljwu  dwybpbup  unyunygyudp Ypludnmd £ Uy
qnpdpupwgh tauneiniup Ywfudwd £ wwnywh pwjhg, wjuhtpt huspwl thnpp £
wwnywinh  wuyniup, wjupwu Gogphin Bu, pwyg wybih owwn  hwodwplubpp: U
Yhpwnwywt fuunhpubpnd, npuntin hnwipp hwdwubin sk, wyuhupu Ywupunp £ nbuwih

11



ninnniniup, ophtwl, Yunp, thwyn b wyu, punpgnd £ wj nipnwulyniup, npp
wnuwgdws b nbnwiht wuhpwdbon nipnnipjwdp’ wnwug wunywnubph:

Pwdhu 3.2-nud Uywpwgpywsé £ nhuypbinwgdwu gnpdpupwgp: “Hhuypbunwgnud
wubny hwulwunw Gup, np wpnwagdwsd ninnuuyniup whinp £ pwdwuydh wybih thnpp
Juunwyutiph: Hulypbnwgnip Yuwnwpynid £ pun wit Ganngejwu, npny whinp Enéyh
fuunthpp, wyuhupt npnaynid £ hug swihnd £ Yuwnwpynud ninnwuyyniuutiph pwdwunwp:
Ujuwnbin unyuwbiu oginwgnpdnnp wbwnp £ ndh Yndwpndhuwiht fuunhp' Ywiudwsd gnpdh
Gounipyniuhg U woluwwnwuph Yuunwpdwl wpwgnyeiniuhg' wyupupt  huspwt Ginpp
(hubt pwnwynwhubipp, npnugny wbiwnp £ Yuwwpydh nhuypbunwgndp, wjupwu wybih
nuunwn Yhwwnwnpdh wn gnpdpupwgp, uwluyu dannygniup Yhuh wybh pwpap:
Lnbjwju nhuyptnwgdwu gnpdwlhg k tipgynid 30 whpubip:

Pwdhu 3.3-md Uywpwgpwsd L nhuypbivnwgdwu Jbpohtu thnyp, bpp
Jnipwpwgnip  ninqwuljwup  hwdwwywwnwuluwuniygywu  dbe £ npynd  Bpynuwlwu
dwwphg: dbpgund Gup n L m  swihubpnd  Bplswih  dwwphg, npunbin n-p
hwdwwwuwnwufuwunw £ hnphgnuwywt Juwunwlutiph pyht, huy m-p nw nipnuhwjwg
Jwunwlubph phyu E: “pwuphg hGwn wju pninp nhppbpnud, npunbn wnw £ nbunwg,
nunw Gup 1, huy npnbin Jwunwlubpp hbnwgywd Gu, nund Gup 0: “pwuhg hbwnn
Spwgnpwiht dowynwit wuhwdbdwwn wwpg £ nunund, b Geb hwplwynp £ ophtwy,
wwwnb] wwwytpp 90 wuwnphtwuny, www hp hbGn wuownnd Gup twl upwu Yhg
dwuwnphgp: Wuwhuny, updwd dwinphgubinh hhdwu Ypw inbinh £ niubund pwtunidp, huy
wpnbit pwotunwihg hbinn wugunwd tup dwinphgubiph thnfuwphudwup hpbug wwpptipnd,
npp wnbnh  niubunud pun hpbug 3 swihdwt’ nwpph hwdwph:

Pwdhu 3.4-nid wdihnthwd Gu Gppnpn qfuh  wpryniupubipp: Wuwhuny,
ubpywjwgybg  Yuwdwjwlwu  nipugdny - GpYswih  BpYypwswihwlwu - dnnbjubph
nhuyptinnwugdwu wnwowpyywsd tnwuwyp: Uiu Yhpwnynw £ huswbu hnwph, wjuwbu £
Gubnt Gupwlw nbwwjubph dnnbubph Jpw: Lwfu gquund Gup GpYpwswihwlwu
dnnbht wpunwgdwd  ninnuuynt’  ujuqugnyu Jwybpbund: <wonpn puyntd
wpunwgdwd ninnuuyniup pwdwuynwd £ Jwunwlubiph tnndwsd Goinniejudp, W nwwnwny
Jwunwlutipp  hbnwgynud  Gu:  dbpghu  thnynud  jnipupwtgnip dnnbiht
hwilwwwuwwufuwunyjwu dby £ npynd tipynuwwu dwwnphg: Wu wnbiupp hbinwqunid
dwutwygnu £ wnwownpyywsd tynpphunply wignphpednd, npp ufwpwgpjwsd £ hwenpn
glfunwd:  Snipwpwuginip  dnnbh hwdwpp  wwhynd  E,  &ubing  hbGnn nbuwp
JGpwlwugqubnt hwdwn:
2nppnn qilund Uhwpwgpywsd £ wnwowpyywd Eyppunhl wignphpdp b dawlyws
Spwapwiht hwdwlwpgp' hpdudws wyn wignpppdh ypw: Ppdwd Gu Spwgpwghu
hwdwlwpgh wnbluuhywywu tywpwgpnieniup b wnwowpyywsd ndnidubipp:
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Pwdhu 4.1-md pbpJwd £ unp EYppunhl  wignphpedh  ulwpwgpnieniup:
Ungwd £ dJwpuhdw] hwdwwwuwufuwunyeniu  (fit)  qunwiwpp:  lvunhpu £
wwwhnyb) nbwwubph dhdjutug wnwybjugnyu hynwp, husp pwuwynd £, np dh
ntwwih Ggpwihu 1 EiEdkunhu wudhowwbu wbwp £ hweonpnh djnw nbnwih Ggpwght 1
kitdbuwnp:
bhp E Ynsynid Gphynt hwpluwt nywgiiph ptnhwnip pghdwt gdh Ypuyh bidGuiptiph
hwpwpbpnyginiip tnyt phdwti qdh Ypw qpldnn 1-pp pwbwlpte wpypuwhwypyus
tpnlnutibpny:

fit = Nggy / Npughun * 100%

Uignphpedh Yunnigdwt dwdwuwl ogunynuwd Gup 1.10 pwdunwd ufwpwgpwsé gngquynp
wuynwubiph qunwthwphg: Hhnwubiph pwtundp hnwph ypw ufunud Gup wdbtiwdbs
Ywnphg, Ywd wy Ybpwy wuwd wdbuwown 1-Gp niubignnhg: Wgnphpdp nih hbnbyw)
puwyltpp.

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

Snipwpwtgnip gnguiynp wuywt hwdwp hwayb $hep;

Stnwnpb nbwnwp wju wuyniunwd, nph $hep dedwgnyuu k;

<nwiph wju dwup, npuntin mbnwnpyb £ nbunwp, thnfub) 0-tipp 1-Gpny;

Lwubip nbvwp dlwu Bupwlw hwonpnwlywunieniuhg:

oA W

Wgnphedp swpnitwynwd £ hp woluwwmwupp dhus wnbinh niubuw  hbinlyw)
wwydwuubiphg nplt deyp'
1. wyjlu ng dh nbnw sininwynpyh hnwph nwwnwply dwubpnid, wjuhupu hnwiph
uwhdwuwyhg gpnubiph pwuwyp thnpp |huh wdbuwtnpp nbnwih 1-Gph pwuwyhg;
2. tunphpp nYh wdpnnonipjudp’ nbnwubpp  wdpnnonyejwdp  pwstudbu
hnwiph ypw:
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LY. 4.4. Audwu Ybpguwlywl wnpryniupp

Wgnphpedh wdwpunhg hbnn  nbunwubpp Jipwywuqugnd  Bu pun hpbiug

hwdwpubiph: Audwu Yybpouwywu nbiupp ywunybpgwsd £ uwp 4.4-nud:

Pwdhu 4.2-md Uywpwgpdt) £ dowydwd hunbippbjuh  gnpdhpwdhongubipp:

“Yhwup Gu.

1.

Ejtdtunmubp  uwmbnénn: Upwug dwuht  uqwpwgpdtp £ wnwohtu  gjfunud,
ognwgnndynul Bu EjlGdGunubph uinbindtnt hdwp:

Unupwyniwghnu: Ogunwagnpdynud Gu duwithnfunieyniuubin Yuwnwpbine hwdwn:
Ununph - bph: Ywpbih £ hpotp ywwpwunh nbnwpp b wjunthbnl upwi
oguwgnndtiy pwquwyh wugqwd: «Details» Ynbwyh Jpw ubindbing htwn Ypwgyph
nhwinqwjht wwwnthwup, nph Ypwhg Yupbih £ punpbp wyu pninp nbunwiutpp,
npnup dwutwygbint Gu pwyfudwun:

hudpwynpdw: <uwpwynpnieinit £ nwihu fudpwynpbip nnwutpp: (LYwpwgpjws
1 wnwohu gffunud):

SEnwywpddw b fjunznpugdwi: Upwup wpdwsd Gu hwpdwpwybnnyejwu hwdwp'
wwwhnynd U wybih dGé wnwpwdp woluwwnwuph hwdwp: <uwpwynpnipiniu b
unbindwsd funonpwgubp wdpnne nwpwdpp' wnwyb) Jwupwypyhn wotuwnwuph
hwdwn:

hu$npdwghnu dnunp - Gp: Oguwagnpdnnht £ hudnpdwghw £ wwhu dpwagph
Ywpqwyptwyh Ywd wnwepupwgh dwuhu, huswtiu twl oginwgnpdnnp ubipdnidnid
b wnjyuutin:

Opwgph junwjwpdiwtu: Upwup unwunwpwn tu hwdwpynud: Pwunugws £ tGptip
ynbwlhg' dhuhdwguby dpwahpp, Ypwpbnuwynpb wju b wugwnby:
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Pwdhu 4.3-md pbpJwsé £ dowyqwd MIC Host Spwgpwiht  wwwhnydwu
wbuuhywywu uwpwghpp: Spwgpwiht hwdwlwpgp dowyyb) £ Windows owbipwghnu
hwdwlwpgh hwdwp: <wdwlwpgh twjpwgddwtu hwdwp ogquwgnpdyt; Gu .NET
wwwnpnpdh C#, pwqwubph htn woluwwnbint hwdwp SQL U hunbpdbjuh uywpwgpdwu
hwdwp HTML gniutipp L Visual Studio dpwgpwjht dhowyduyntipp:

Lwuh np C# [tqynid syw wuhpwdbon gpwnwpwu, npp Ywpnn  dwnphgh hbwn
Ywwwpb) pnnp wuhpwdbon  gnpdnnnigyniubipp, npnpytig  unbindt)  gpwnwpwu
wunwny: Uu bu hpbuhg ubpyuwjwgund £ Yuwu, b hp dbe ubpwnnid k dh
pwuh dwwphgubph  hbn  woluwwbint  hwdwp  wuhpwdbon  $niuyghwubpp:
SGpwdphywywu  dwuph hwdwp wywunwupuwuwwnne £ WPF (windows  presentation
foundation), uw wjwwdnpd E wpnwgwugwihu dpwapbp gpbint hwdwp, upw dhongny
Yunnigws Eitdtunmubpp XAML $npdwnny wwhynwd Gu indjuiubiph pwquynid ENTITY
FRAMEWORK-h dhongny, npp  .NET-h unpwgnyu ORM (Object relational mapping)-u L,
npp Yiwuubipp Yuwnw £ ndjuiubiph hEuptiph opjtiyuinutiph htwn: Uwwinphguihtu pwofudwt
huntipdbjuh hwdwp ogunwgnpdyb) t MVC (Model view controller) udnipp:

Pwdht 4.4-p wdthnthhy £: Ujuwhuny, ubpluywgytig unp EUppuinhly wignphredp b
dowlqwd MIC Host  Spwgpwiht hwdwlwpgp: Wgnphpdh hpwywtwgdwu hwdwp
dowlyb| £ matrix.dll dwwphgubiph hbwn wofuwwnbint $niuyghwubph gpwnwpwup, npp
ubpnpyb| b github wqwuwn ogquwgnpddiwu gpwnwpwuubph nbunwppunwd: Opwgpwjhu
hwdwlwpgh wotuwwnwuph wpryniuwybwnniegyniup unnigbint hwdwp wyu thnpdwnplyt £
L utipnpyb GpYynt thwjnwdawydwu dwutwynp wpryntuwpbpnipjwu
wpunwnpwdwubpnu: <wdwlwpgh Yhpwndwt ounphhy pwpdpwgt) £ wpunwnpniegjuu
wpryniuwybinnnieyniup, Ynbwinybip Gu dwiuutipp wybih pwt 20 nnynuny:

Upjuwwmwuph hhduwlwu wpnyniupubpp:
Wuwhuny, watuwwnwupnid unwgytii Gu hbnlyw) hhduwlwu wpryniupubpp.

o Upwlyyby £ Gnwuwy W Spwgpwihu dhowdwn, npp dnnbwynpnd | judwjwlwu
nipduagdny  bGpYswih  opiywubipp: Uju ubpwnnd £ gnpdhpubp  wwpq
Gpypwswihwywu opjynubiph unbinddwu hwdwp, npwug hbwn thnthnfunigyniutbp
Ywwnwpbint, huswbu twlb pupn nipugdtip unbindtiint hwdwp: [1]

e Unwownlyti £ tnwuwy tpypwswihwlwu dnnbjubiph nhuyptinnwgdwu hwdwp: [2]

e Unwguwplyby £ Eyppunhly wpnwguig wignphpd Ywdwjwlywl nindwqgdny Gplswi
dwpdhtubph dudw fuunph wpryntuwybn jnddwt hwdwn:[3]

o Uowlyb t matrix.dll dwwnphgutiph htitn wafuwwntint $niuyghwubiph gpunwpwu:|3]

e Upwlyyby £ Spwghp, npp ppwlwuwgund b Judwjwywu nipdugdnyg  Bplswih
dwpdhuubph dunwip tnjwsd hnwdph wwjdwuubpnid:[3]
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UCCIEQOBAHUE 3AIAYYN PACKPOS! IBYMEPHbIX [ ETAJIE/ NPOU3BOJIbHOIA
$POPMbI U PASBPABOTKA MPOrPAMMHOWN CUCTEMbI

PE3IOME

AKTyanbHOCTb UCC/ielOBaHuA.

Mpobnema ynakoBKM W PaCKpPOA ABMAETCA OAHUM W3 KNACCUHYECKUX W CNOMKHbIX
npobnem B obnactu MHgOPMaLMOHHbIX TexHonoruii. JT1a npobnema bbina n3yyeHa MHOro ner,
M CEerogHA WCCneJoBaHWA MPOJOMMAOTCA, 4TOObl HaliTM HOBble MNOAXOAbI W nyullve
pesynbtatbl. CylLecTBytOT pasnnyHble BapuaHTbl 3a4a4n U NOAXOAbl K UX PELLEHUO, MHOO
paboT onybnMkoBaHO OTHOCUTENbHO 3Tol npobnembl. [lockonbKy 3ajayn ynakoBku U
packpoa oTHocATcA K Knaccy NP-nonHbix 3apay, TO  BO3MOMHO TOMbKO HaxoMjeHue
NPpUBNMKEHHbIX anropuTMoB, Hanbonee BNU3KNX K ONTUMANbHOMY.

3ajayn packpos W YNaKoBKM MOMHO pasennTb Ha MOAKAacChl MO pasMepHOCTM
(1D,2D, 3D) B 3aBMCMMOCTM  OT  NPUKNAZHON  WHTeprnpeTauuu.  AnNropuTMbl
Knaccucpmumpytotca Takike Kak online un offline, korpa cnucok peTaneif, nopnemalmx
pacKkpoto, 3apaHee He U3BECTEH WM U3BECTEH.

[JanHaa pabota moceAlleHa uccnepoBaHuio 3afadn asymepHoro offline packpos,
KOrja MMeeTcAa OorpaHUYEHHOe Cbipbe, Harnpuvep Aepeso, Koxa, Metan uan bymara, n 6onee
Mefkue Jetanu npoussonbHoii opmbl. Llenb 3apaun mMakcumanbHoe MCNonb3oBaHue CbipbA
WM YMeHbLLEHNE OTXOA0B.

B  ycnoBuax  TEXHOMOrMYECKMX  OrpaHWuYeHMii M CyLLECTBEHHOW  TpaTbl
BbIYMCTIMTENBHOTO  BpeMeHM OObIYHO MPUMEHAIT nporpaMmHble  cpepctsa.  OpHaxo
CyLLEeCTBYIOLIME  [OCTYMHblE CUCTEMbl [BYMEPHOrO packpos paboTaloT  TOMbKO €
NPAMOYrofibHUKaMM, B TO BPeMA, Kak BO MHOMMX MPWIOMEHUAX, UMEIOTCA JAeTanm
Npon3BosbHOI (hOPMbI.

LLenb uccnepgosanus.

Llenbto  HayyHoOll  paboTbl  ABnAeTcA  pa3paboTka  MpOrpamMMHOM  CUCTEMBI,
OCYLLIECTBAAOLLEW pacKpoll ABYMEPHbIX AeTaneil Mpou3BONbHOroO KoHTypa. [ina pjoctumeHus
JaHHOW uenu paspaboTaHbl MaTeMaTUYECKUE MOAENMU, HOBbI 3BPUCTUYECKUI anropuT™ U
KOMM/IEKC MporpaMMm 1A PeLeHnA 3aa4n packpos AeTaneil Mpou3BOIbHOrO KOHTYpa.

Haquaﬂ HOBU3Ha uUccnegoBaHua.
AHI'OPI/ITMa pewenna 3apadn packpoa ABYMEPHbIX ,u,eTaneh’ Nnpon3BoONbHOIO KOHTYpa B
nuTeparype HaVI,I],eHO HE 6bIJ10, I'IO,D,O6HO€ PELWEHNE NpefnaracTCca BnepsBble.
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B pabote npepoxeHbl HOBble MOAXOAbI, a TaK¥e MOAUCUKALIMM N3BECTHbIX METOLOB
ANA MOJENNPOBaHUA 1 AUCKpeTU3aLmumn aeTanei.

MpepnokeH HOBbIA 3BPUCTUYECKMIA aNrOPUTM  packpoa [BYMepHbIX JeTaneit
MPOU3BOJILHOrO KOHTYpa.

Paspabotana 6ubnuoteka matrix.dll dpyHKumii paboTbl ¢ MaTpuLamm.

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

MpakTuyeckaa 3HaYMMOCTb NCCeAOBaHNSA.

PaspaboTaHHas ¢ npocTbiM U AOCTYNHbIM MHTepdelicom cuctema MIC Host nossonsaet
MOJENVMpoBaTh peaibHble AeTanu, a Takme cbipbe ¢ gedektamn. OHa OCyLLeCTBAAET pacKpoii
¢ yyeTom pecdpekTtoB cbipbA. Cuctema BHeApeHa Ha [ByX YacTHbIX AepesoobpabaTbiBatoLLx
MPOU3BOACTBEHHbIX Yy4yacTKax. B pesynbTate npumeHeHMs cucTembl  yBenuymnach
3pcheKTUBHOCTb MPOU3BOACTBA, COKpATUANCH pacxoabl bonee yem Ha 20 %.

PaccmoTpeHHble B auccepTaumm MOAENU U NpPeANOKEHHbIE pelleHNUA yHuBepcabHbl 1
MOFyT ObITb UCMOMb30BaHbl B pasnuMyHbIx 0bNacTAX NPou3BoACTa.

PesynbTaTtbl.
B pabote nonyueHbl cnegytoLme OCHOBHbIE pesybTaThbl:

e PaspaboTtaHbl MeTos W mMporpamMHas cpeja MOAENMPOBaHUA JABYMEPHbIX AeTaneit
MPOU3BONBHOTO  KOHTypa. BKnloueHbl  MHCTpYMEHTbl A CO3JaHuA  MpPOCTbIX
reomMeTpuyecknx OObEeKTOB, A1A WX WM3MEHEHWA, a TaKkMe [NA CO3[aHUA CHOMHbIX
KOHTypoB. [1]

e [lpepnoxeH mMeTop, ANA AUCKPETU3ALMM reOMETPUYECKUX Mopeneid. [2]

o [lpepnoxeH sspuctuyeckuii offline anroputm ana adcbekTMBHOrO pelleHuna 3agaymn
packposa ABYMEPHbIX feTaneil Npou3BoabHOrO KOHTYpa.|3]

e PaspabotaHa bubnuoteka cpyHkumii matrix.dll ana pabotbl ¢ matpuuamu.[3]

e PaspaboTaHa cuctema packposa ABYMEPHbIX AeTaeil MPOM3BOIbHOMO KOHTYpa C y4eToM
CBOIACTB JaHHOrO CbipbA.[3]

CrpykTypa n o6bem gucceprauuu.

[lucceprauma cocTouT U3 BBEEHWUA, YETbIPEX INaB, 3aKMHOYEHUA, CMIMCKA NUTepaTypbl C
106 ccbinkamun. 06wwmii 06vem aucceptaumm coctaenaet 100 KoMnbOTEPHbIX 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.
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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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