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ONTUMI3AIIIS IIIOJAEHHOI O ITAHY BAITY CKY MPOAYKIIIE METOJIOM I'/TOK I MEXK

Cemenwk B.S1L., Lonom I1.C., MameBchknii M.B. OnTumizanisi 101eHHOro miiany BUNMYCKY MPOAYKIII MeTOA0M
rijiok i me:xk. Ha ocHOBI MeTOxy T1JI0K i MEX MOOYJ0BaHO CHCTEMY BiAIIyKaHHS ONTHMAIBHOTO IUIaHY BUPOOHUITBA IPOAYKIIT,
sIKa MiHIMi3ye 4ac Ha NepeHaNalTyBaHHs CHCTEMH I1iJ BUTOTOBIICHHS npoaykuil. Posrisiayro 10 BuziB BUpoOiB i BU3HAUCHO Yac
Ha TIePEHATAITYBAaHHS BEPCTaTy Ha KOKEH 3 HHUX. P0O3po0IeHO alropHTM Ta peanizoBaHO OOYHCIIOBAIBHY HMPOLETyPY IIOAO
PO3paxyHKy ONTHMAJBHOTO IUIAHy BHPOOHHITBA. [IpoBeeHO OMiHIOBaHHS BUTPAT Yacy HA IEPEHANAINTYBAHHS BHPOOHHIHX
JIiHIH Ha 1HIII BUAX TOBapIB.

KiouoBi ciioBa: MeTon TiOK i MeX, ONTHUMI3allisi BUPOOHWYOI CHCTEMH, AITOPHTM 3HAXOKEHHS MIHIMAJIBHUX 1
MaKCUMAJBbHHUX OLIHOK dacy.

Cementok B.S1, Iosom I1.C., MameBckuii M.B. OnTumMH3anusi cyTo4HOro mjiaHy NPOU3BOACTBA NPOAYKIHUHU
MeToJ0M BepBeii U rpanun. Mcnoms3ys MeToq BeTBeH MOCTPOCHO CHCTEMY ITOHCKa ONTHMH3HPOBAHOTO ILUIAHA IPOM3BOCTBA
HPOAYKIMH, KOTOpas MHUHHMU3HPYET BpEeMs Ha IyCKO-HAacTpoe4yHble paboThl. Paccmorpeno 10 BUIOB u3aenuii U ompenencHo
BpeMsl Ha IEPEHACTPOIKy CTaHKAa Ha KaXABIM 13 HHUX. Pa3paboTaH anropuT™M M BBIYMCIHTENBHAS IPOLEAypa MOHMCKa
ONTHMAJIFHOTO IUIaHA IpOoM3BOACTBA. CrenaHa OIeHKa HCHOMB30BAHMS BPEMEHH HAa CMEHY OOOPYIOBAHUS IIOJ HMPOU3BOACTBO
JIPYTUX TOBapOB.

KnioueBble c10Ba: MeTOI BETBEH, ONTHMHU3AIUs NPOM3BOJCTBEHHOW CHCTEMBI, aJTOPHTM IIOUCKY MHUHHUMAJBHBIX H
MaKCHUMaJIbHBIX OIIEHOK BPEMEHHU.

Semenyuk V.Y., Sholom P.S., Mashevskij M.V. Daily plan Optimization of the production by the branch and
bound method. Using the method of branches and bounds a system of finding the optimal plan of the production, that minimized
the time for the starting-adjusting works, is designed. 10 types of products is considered and the time to reconfigure the machine
to each of them is defined. The algorithm and the computational procedure for finding the optimal production plan is designed.
The estimation of the use of time to replace equipment for the production of the other goods is done.

Keywords: method of branches, optimization of the production system, the minimum and maximum time estimates
finding algorithm.

IMocranoBka HaykoBoi mpoOjemu. Po3risHyTo BHpOOHMYY CHUCTEMY, MpPH CKIaJaHHI IUIaHy
pobOTH AKOi HEOOXiTHO MPOBECTH ONTHUMI3alil0 HIOAEHHOTO IUIaHy BUIIYCKY MPOAYKLII Tak, mo0 cyma
4yacy MpPOCTOK BUPOOHHUITBA Oyina MiHIManbHOI. Lle MO3BOIUTH CKOPOTHUTH KUIBKICTh YHIBEpPCAJIBHHUX
BepCTaTiB, HEOOX1MHUX AJIS1 BUPOOHUIITBA, @ TAKOXK ONTHMI3yBaTh POOOTY HAJIarOKYBaIbHOI CITY>KOH.
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Puc. 1. Yac nepenanaityBaHb CHCTEMHU.

Ha rpadiunomy mnpexacraeneHHi (puc. 1) mokazaHO MOXIMBICTH TEpEHANAIITYBaHHS BEpCTaTy 3
BHITYCKY NPOAYKUii A; Ha BUIyck A;. 3a yac a(A;, Aj) npuiiMeM 4ac NepeHaIaIlTyBaHH BEPCTaTy 3 BUITYCKY
npoxykuii Aj Ha Bumyck Aj. Matpuns BigcTaHeil Mik BepmmHamu He Oyzae cuMerpuuHoto. Ilpu posrmani
€aMoro MpoCTOro BUMAAKY, KOJIX AJISl BUITYCKY JESIKOTO BUAY MPOAYKTY MOTPiIOHO BCTAHOBUTH Ha BEPCTAT
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JCAKE JOJATKOBEC O6J'Ia,[[HaHH$I, a TaKOXK HaJlalllITyBaTU ﬁOI‘O, a i1 ICpexXoay Ha BUT'OTOBJICHHS IICPIIOTO
MMPOAYKTY H€O6Xi)1HO A ACMOHTYBATHW BCTAHOBJICHY ACTaJlb, MOYKHa HepeCBi}_I‘-II/ITI/ICL y XHUOHOCTI
AYMKHU IIpO CI/IMCTpI/I‘-IHiCTB CHCTCMH.

OxpiM Yacy € 1me KiTBKICTh OJUHHIIL MPOAYKIli KOKHOTO BUIY, SKY HEOOXiJIHO BUTOTOBUTH 32
3MiHy, 1 YaC Ha BHT'OTOBJICHHS OIWHMWIN MpoAykiii. He BTpauatouu 3araiabHOCTI B anroputMmi OyaeMo
paxyBaTu Bigpasy 4ac, HEOOXiJHUI Ha BUTOTOBJIEHHs yciei mapTii ToBapy gaHoro Buay. Ilpu ineambHUX
yMOBax, KOJIK MH MaeMo N BHIIB TOBapiB i HA BUTOTOBJIEHHS KOXXHOTO BUAY TOBapy TPaTHUTHCA SKpa3
OJHa 3MiHa, TO HISIKMX 3aTpar yacy Ha IepeHalallTyBaHHs BepcTartiB He Oyae. B cydacHux ymMoBax pigko
Jie 3yCTPiYaloThCsl Taki BUPOOHUYI cHcTeMH. SIk MpaBUIIO yHiBepcallbHI BepcTaTH MOTPIOHO KinbKa pasiB
MepeHaaIlTOBYBaTH il BUPOOHUIITBO HACTYITHOTO BUAY NMPOAYKLii. BUTOTOBIATH AesKy MapTiio TOBapy
YacTUHAMHU Bipa3y Ha KUIBKOX BepcTaTax, IPH MOXKIMBOCTI BUTOTOBHUTH Ii HA OJHOMY 3a 3MiHY TEX
HEIOLLUIBHO.

Bunukae 3amada MiHIMI3yBaTH dac, SIKUA BUTpPAdaeThCsl Ha MEpeHaJalUTyBaHHA, MO0 3aisiTH
MiHIMaJbHY KUTBbKICTP NpPALiBHUKIB HAa BUPOOHULTBI Ta OOIWTHUCH SKOMOTa MEHIIOI KUIBKICTIO
obyiagaanHs. Taki 3a7a4yi yacTo MOKHA 3YCTPITH B Cy4yacHHX yMoBax BonuHi, Hanpukian ajisl MakyBaHHS
Ha TOB «I[TAKKO Xonaunr» ta Buroronenns kadento Ha TOB «Kpom6epr enn llydept Ykpaina».

Tax sk B IKOCTi KpUTEPil0 ONTHUMAJIBHOCTI B 3a/1a4i BUTOTOBJICHHS MPOAYKLii MPUHHATHNA MiHIMYM
CyMapHOro 4Yacy IepeHallalliTyBaHb BEpPCTAaTiB, 3ajJadya 3BOIUTBHCA A0 HACTYNHOI: 3HAUTH MIHIMyM

UiTBbOBOT PYHKIIT
n
z aik . (1)
k=1

[IpeameTom maHOTO JOCHIHKEHHS € METOA BITOK 1 MK 3HaXOKEHHS TaKOro IJIaHy BUPOOHUIITBA,
10 320€3MeunTh MiHIMaTbHUN Yac IepeHalallTyBaHb.

AHaniz ocranHix gociaimkens. Jleski 3 NP-nmoBHuX 3amad Aisi BUPIMIEHHS BHKOPHUCTOBYIOTH
METO/ BITOK 1 MeX. Y OUIbIIOCTI 3a7ad OCHOBHHMM CIIOCOOOM BHpillleHHA € MOBHHMN mepeOip. s
3MEHILEHHS Yacy 3HaXOKEHHS ONTUMYMY BUKOPHCTOBYIOTh METO/I BiTOK 1 MexX. JlaHa 3aa4a € onHi€ro 3
mifg3azad IUTaHYBaHHS THYYKHX BHPOOHMYMX JiHIA. DopMasi3oBaHMX aiNrOpUTMIB 3HAXOMHKEHHS
ONTUMAaJIFHUX IUIaHIB AaHOI 3ajadi He icHye. B OinbmocTi BUMaakiB 1i 3agadi po3B’A3yIOThCA BPYUHY 1
Haifuacrilie MeToIoM MOBHOro mepebopy. B nmaniii crarti Mum cnpoOyeMo IaTH OIMUC ajIrOPUTMY
PO3B’si3aHHS KJacy OAHOTHUIIHUX 3a/ad J€ € YHiBepcalbHi BEpPCTaTH 3 MOXKJIIMBICTIO MEepEeHAIAIITYBaHHS 1
Yyac MepeHajallTyBaHb BepcTaTa 3 Oyab-KOro craHy B iHIII . Po3pobnene mporpamHe 3abe3nedeHHS
JIO3BOJINTH 3HAXOJUTH IJIaH BUITYCKY POAYKIIi Ha IeHb 3 MIHIMaJIbHUM 4aCOM IPOCTOIO.

OcHOBHi [0MyImeHHsI Ta PpIiBHAHHA. AJITODUTM TIOBUHEH [JaTW BIANOBiAb HA MNUTAHHS
3HAXO/PKeHHS MiHIMyMy ¢yHKIIT (1) Ha nomycTuMild MHOXHHI po3B’s3KiB cuctemu. Omepartii po3OUTTs
BUXIZHOI MHOXKMHH Ha MiAMHOXWHH(TUIKK), Ta 3HAXOIKEHHS OLIIHOK(MEX) € OCHOBOIO alroputMmy. IcHye
OLIHKA MHOXKMHHU 3ropu Ta owuiHka 3Hu3y. OIliHKa 3ropd — TOYKa, L0 TapaHTOBAaHO HE MEHIIa 3a
MaKCHUMYM Ha 3a7aHiii minMHOXuHI. OLiHKa 3HU3Y — TOYKa, [0 TapaHTOBAHO He Oibla 32 MAKCUMYM Ha
3aJaHii MIMHOKHHI.

[MpumyctuMo, 1O y HAC € OJHAKOBAa KUIBKICTh BEPCTAaTIB 1 THUMIB MPOAYKIii, TOMI JyIs
BUT'OTOBJICHHS] KO)KHOTO 3 BHJIB TOBapy HISIKMX IepeHANIAIITYBaHb He MOTPiOHO. AOO crcTeMa 3aMOBJICHb
€ He3MIHHOIO 1 3HAlICHU ONITUMAJIbHUHN TJIaH BUKOPUCTOBYETHCS 3 JHS B IeHb. B Takux BUNagkax Hisike
nporpaMHe 3a0e3neueHHs] He moTpibHe. [IpoTe B OLNBIIOCTI BHUMAIKIB CUCTEMH BUMAraloTh MIOJECHHUX
KOPUTYBaHb y IJIaHaX BUITYCKY MPOMYKIIii, IO 3yMOBJIEHO MOCTIHHMNM OHOBJIEHHSIM CIIUCKY MPOAYKIi Ta
3MIHOIO TIOMHUTY Ha JAEsKi 3 BUIIB NMpoAyKiii. OCKUIBKY IOJCHHUHN TUIaH BHUITYCKY MPOIYKIII 3 POCTOM
iH(pOpMaLIHIX TEXHOJOT1 MOXKHA KOPUTYBATH O OAWHUIIb, TO MPOrpaMHe 3a0e3MeUeHHS, 10 103BOJISE
MiHIMi3yBaTH POCTOI BUPOOHWYHX JIIHIH € TOCUTH aKTyalbHUM.

[NepmM migxomoM o BUpilIeHHS wiei 3agayi Oyno came pydHe il BUPIMICHHS 3 BUKOPUCTAHHSIM
noBHOro mepebopy. bByno pospobmeHo mnporpaMHe 3a0e3ledyeHHs, SKE JOMYCKajo BBiA dacy
NepeHaalTyBaHb CUCTEMH 1 4acy Ha BHTOTOBJICHHS MapTii KOXXHOro 3 BHIIB ToBapy. Ha Buxomi mu
OTPUMYBaJI ONTHUMAaJbHUN TUTaH poOOTH Ha JeHb. Ilpu 3HaXOmKEeHHI ONTUMyMY OYJIO BHUKOPHUCTAaHO
noBHUHN mepebip. CrodaTKy ONTHMYM 3HaXOAWBCS VIS MEPIIOrO BEPCTaTy, BUKOPHUCTOBYIOUH mepedip
MHOXHMHH YCiX BuAiB mpoxykuii. [Ipu BuOOpi mpomykuii Assi BUTOTOBJIEHHS Ha TEPIIOMY BepcTaTi
BHMHHKaJA Ta )X caMa 3ajjaya, TUIbKH 3 MEHIIOI0 KUTbKicTIo BUAIB nponykuii. [Tpu BuOopi aeskoro miany
KpiM CyMapHOT0 4acy BUTOTOBJICHHS MPOAYKIIi, sIKI[o BiH OyB MeHIIHNI 3a podody 3MiHy, OpaBcs 1ie i
Yyac Ha IMepeHajaluTyBaHHs cucteMu. Llell yac paxyBaBcs yke 3 BUKOPHUCTaHHSM METONY TLTOK 1 MEX.
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OTxe, AN KOKHOTO BUOOPY BUAIB MPOMYKIil MU Malyd CyMapHH 4ac 3aTpadeHUil Ha BUTOTOBJIEHHS Ta
MiHIMaJIbHUHM Yac Ha TMepeHalallTyBaHHS cucTeMd. ONTHMYM IIyKaBcs 3a JIBOMa IMapaMerpamu. 4ac
poboTH, AKHI 3aTpauyeHU Ha BUTOTOBJICHHS 1 MTepEeHANIAIITYBaHHSI, MEHIINH 3a podouy 3MiHy y 8 roamH,
MpH [IbOMY Yac 3aTpaueHUii BIaCHE Ha BUTOTOBJICHHS MPOLYKIIil € MaKCUMaIbHUM.

Bugano, mo nepebip 0AHOro i TOro * MPOAYKTY BUKOPHCTOBYBaBCS JOCHTH OaraTo pasiB. Okpim
TOrO0 TPU ONTHMAIBHOMY IUIaHI BUIYCKY JAJS TMEPIIOrO BEpCTaTy 3 KOXKHUM HACTYITHUM BEpCTATOM
3aralbHUK TUIAH TOTIpIIyBaBCS, 1 MOIJM BHHUKAaTH JOCHTHb BENWKI IMPOCTOi, TIOB’si3aHi 3
MepeHaNalTyBaHHsIM CHCTeMH. ToMy He MokHa OyJgo CTBEpAXKYBaTH, IO 3HAHAECHMH TUIaH
ONTHMAJIbHUN.

[ikaBuM pimieHHsAM cTana 3MiHa eramiB. CriouaTKy OyB 3HaiIeHHH MiHIMaJIBHUH Yac 3aTpayeHuit
Ha MepeHalalliTyBaHHs CUCTEMH, a Aaji BXKe 3all0OBHIOBAJIMCH 3MIHH JIJIs1 BEPCTATIB.

MiHiMi3amis 4Yacy 3aTpadyeHOro Ha TMepeHAIAlITyBaHHS CHUCTEMH PO3B’S3YEThCA SIK KIIaCHYHA
3agada KOMiBOsDKepa. Tak sIK yci BiTOMi METOIM BiJIIyKaHHS MiHIMaJIbHOTO LUISXY HE AAIOTh mepedopy
ycix BepiIuH rpada, a po3B’sI3KOM 3a/1a4i KOMIBOSDKEpa € TIOBHHUM 3B SI3HUH [IUKIL.

3amauy KomiBosKepa (DOpPMYIIOOTH Tak: TaHO MHOXHHY MICT, a TaKOX BiJICTaHb MK yciMa
MOXJIMBUMH MapaMu MicT. HeoOxiaHo 3HaTH NUIsX, KU MpoJsrae yepe3 yci MicTa, Ta MOBEPTAETHCS Y
MOYaTKOBE, OKPIM TOTO CyMapHa J0BKMHA MIPOHICHOr0 NUISIXY Ma€e OyTH MiHIMaJIbHOIO.

3amady MOXXKHA TPEACTaBUTU y BUMIAAI Mozeni Ha rpadi. Po3pi3HsAoTh pi3Hi BapiaHTH 3a1adi,
HAaBaKIMBIIIMMU 3 SIKUX € CHMETPHYHA Ta acCHMETpHYHa 3ahadi. Y BUMNAJKy CHUMETPHYHOI 3a1adi BCi
napu pedep MK THMH CAaMHMH BEpLIMHAMHI MalOTh OJJHAKOBY Bary. B cUMeTpuYHOMY BUNAIKy KUIBKICTh
MOKJIMBHX MapuipyTiB BiBiui MeHma. [1] B Hamomy Bumanky sik Oyino 3a3Ha4eHO BHINE 3aaadya
ACUMETPUYHA.

Bci icHyroui MeToau po3B’si3yBaHHSA 3a/1a4i KOMIBOSKEpa MOXKHA MOJUIMTH Ha AB1 TPYIH: METOAU
3HAXOKCHHS ONMTHMAIBHUX MapIIPyTiB; HaOmmwKeHi meroau [5].

Cepen anropuTMIB TOIIYKY ONTUMAIBHOTO PO3B’SA3KY 3a/adui KOMIBOSIKEpa BIIOMHUMH € METOJ
TIIOK Ta MEX, NMPOrPEeCHBHI METOAM IMOKpAIICHHS Ha OCHOBI METOIB JIIHIHOTO IMpOrpamyBaHHS,
KOMOIHaIlii METO/IB T1TOK Ta MEX Ta BIJICIKAJILHUX TUIONIMH. AJle BCi iX TMOEAHYE TOH (aKT, 110 BOHU HE
3aCTOCOBHI JIO 3aJ]a4 BEIUKOI PO3MIPHOCTI, OCKIJIBKM OOYHCIIOBANIbHA CKJIQJHICTh WX aJTOPHTMIB
3pocTae eKCIOHEHIIIHHO. BBaxkaroun 1o Hallla cUCTeMa HE Taka BiKE 1 BeTMKa MOXKEMO JIETKO OO0IUTHCH 1
HUMH, a caMe BUKOPUCTaHUH OyB METOJ] T1JIOK 1 MEX.
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Puc. 2. I'inkyBanHs
Ha pucynky BuaHo, mo mis 3agaHoi cucTeMu Oyjno 3HAMICHO ONTHUMalbHUU IIJIaH
NepeHaallTyBaHb i yac 3arpadeHuil Ha 1e piBHUH 200xB. Kpim ontumansHOro miuany Oyio 3HaiineHo i
BapiaHTH T'UTKYBaHb.

for (i=1, N, ++) {
for (j=1, N, ++){
PKIi,jl=-1,}}
for (i=1, N, ++) {
for (j=1, N, ++){
if GIJ[i,j]==0 {
Xmin=9999; ymin=9999;
for (i=1, N, ++) {
if (GIJ[i,I]<=xmin) and (GIJ[i,I]<>-1) and (I<>}) {
xmin=GJ[i,1];}
if (GI[l,j]<=ymin) and (GIJ[l,j]<>-1) and (I<>i) {
ymin=GJ[L,j1;}
if xmin==9999 { xmin:=0;}
if ymin==9999 { ymin:=0;}
PK [i,j] =xmin+ymin;}
max:=-1,
for (i=1, N, ++) {
for (j=1, N, ++){
if PK [i,j]>max {

max:=PK [i,j];
r:=i; m:=j;
3

Po3pobiene mporpamue 3a0e31edeHHs 1aJ10 BiAlOBiIb Ha IUIaH BUITYCKY MPOXyKuii (puc. 3).

445 360
1 50 ]
2 a5 . 85(8)
3 70 70(2)
4 50 50(7)
5 a5 85(3)
& 75 75(6)
7 70 70(4)
8 a5 85(3)
g 50 50(3)
10 50 50{10)

Puc. 3. OnTuMansHUM IJIaH Ta Yac 3aBAHTAKEHHS KOXKHOTO 3 BepCTaTiB

B niBiit yacTuHI pHCYHKY BiZOOpakeHO 3aKOHTPAKTOBAHMI TIaH BUITYCKY MPOAYKIIl Ha AeHb. [is
3IiMICHEHHsI LBOTO IUIaHy HeoOXimHo 2 BepcraTH. Yac poOOTH KOKHOTO 3 HUX BiOOpa)KEHO 3BEPXY.
Haragaemo, mo 4yac pobotu BinoOpakaeTbcs y XBWJIMHAX 1 HE MOBHHEH IEPEBHINYBAaTH OAHY 3MiHY,
T00TO 480 XBUnMH. B nykKax BimoOpa)xeHO 4eproBicTs 3MiHH BUPOOHUIITBA POIYKIIii.

form3.StringGrid2.Cells[j,0]:= floattostr(s);
s:=s+ strtoint(form3.StringGridl1.Cells[1,NewPut[i]])+
strtoint (ObjEdit(‘Edit’,NewPut[i],NewPut[i+1]).Text) ;
if s<max then begin
form3.StringGrid2.Cells[j,NewPut[i]]:=form3.StringGrid1.Cells[1,NewPut[i]]+’(‘+ inttostr(i)+’)’;
i:=i+1; end
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else begin j:=j+1; form3.StringGrid2.ColCount:=form3.StringGrid2.ColCount+1;
s:=strtoint(form3.StringGrid1.Cells[1,NewPut[i]])+
strtoint (ObjEdit(‘Edit’,NewPut[i],NewPut[i+1]).Text) ;
form3.StringGrid2.Cells[j,NewPut[i]]:=form3.StringGrid1.Cells[1,NewPut[i]]+’(‘+ inttostr(i)+’);
i:=i+1;end;
end;

€avHe, 110 HE BPaxoBYe JaHa MporpaMa — IIe 4ac MPOCTO0, KOJIW MalcCTep 3alHATHHA Ha 1HIIOMY
BepcTati. SIKII0 MPOMYKIisl 10 BUMYCKAETHCS HE OAHOPA30BHH BHIYCK, TO MPOCTOIB 3aBXKIM MOXKHA
YHUKHYTH 30UTBIIMBIIN KUTBKICTH BUTOTOBIICHOT MPOAYKLIi AEIKUX 3 BUIIB TOBAPiB.

BucHOBKH Ta mepcrnieKTHBU MOJANBIINX A0CTiIKeHb. Ha OCHOBI MigX0MdiB TEOpii HOCIIHKEHHS
orepauiii moOyIOBaHO aNTOPUTM BiAIIYKaHHS ONTUMAJIBHOIO IUIAHY BUPOOHHUITBA JOCHTH IIMPOKOTO
KJacy 3agad Ta MoOYyZOBaHO MPOrpaMHYy MOJIENb po3paxyHKiB. [laHa Mojenb BpaxoBye 3MEHILICHHS
KUIBKOCTI  pO3paxyHKiB, MaxkCHMajbHi 1 MiHIManbHi OIIHKK (QYHKIIOHYBaHHS CHCTEMH, fAKi
BCTaHOBJIOIOTHCS KOHKPETHUMHU TEXHOIOTTUHUMH MOKa3HUKAMH.

[IpoBeneHo OWIHIOBAaHHS ONTHUMAJIBHOTO IUIaHy BHUPOOHUITBA NPOAYKLii A7 KOHKPETHOTO
TEXHOJIOTTYHOTO TIPOIIECY.

BigmoBigHo A0 3amponoHOBaHOI MaTEMaTUYHOI MOAEN PO3pOOIEHO Ta PEani3oBaHO aJrOPUTM
YHICIOBOI'0 PO3PaXyHKY MiHIMaJIbHOI OLIIHKY 4acy BUPOOHUIITBA:

— 3HaWTH MiHIMAJIFHUH Yac MepeHalalliTyBaHb METOIOM TUIOK 1 MEX;

— MEePETBOPUTH OTPUMaHy MaTPHULIO IUIIXOM COPTYBAHHSI Ta 3aMiHHU €JIEMEHTIB;

— 3HaWTH ONTUMAJILHHUH TJIaH BUPOOHUIITBA KEPYIOUMCH PO3B’A3aHOIO 3aJauei0 KOMIBOsDKEpa.

HeoOximHo Bifg3HauWMTH, MO0 B JaHIi Wpari JeTaai30BaHO OMHUCAHO METOAW 3HAXOIKCHHS
MiHIMaJbHUX OLIHOK TUIOK MOAUTY Ha KOXXHOMY eTami TUIKyBaHHA, a TaKoX MNOOYAOBY IUIaHy
BUPOOHMITBA IO PO3B’SI3KY 3adadyi KoMmiBosKepa. [loOynoBaHWM anropuTM [O3BOJIMB BHPIIIYBaTH
IIMPOKUH KJIac 3aAad Teopii omTuMmizamii BUMycKy mnpoaykmii. [IpakThdyHa WiHHICTH alrOPUTMY Yy
3MEHILIEHHI 00YMCIIOBAILHUX MOTYKHOCTEH IS LBOTO Kacy 3ajad, 10 AaCTh MOXKJIUBICTh BUPIIIyBaTH
LIMPILI 331241 CIUPAIOYMCh HA PO3B’s3aHy.

JocnimkeHHs Teopii miaHyBaHHS BHPOOHHUITBA TOKa3ye, IO NPU BUPILIEHHI MIMPOKUX KIACiB
3aJa4 3aCTOCYBaHHS METOAIB MPSIMOro mepedopy € Ayxe HeedeKTUBHE i3 30UIbIICHHAM YMCIIa BEPIIUH.
Meroau TUIOK 1 MEX JO3BOJNSIOTh 3HAYHO CKOPOTUTH KUTBKICTH OOYHCIICHB, aie I OUTBII IIMPOKUX
KJIaciB 3ajad Mocrae npodieMa o0YHCIIOBAIBHOI CKIAIHOCTI aTOPUTMY. TOMY MOXIIMBHH IMepexia 10
eBPUCTUYHHX METOJIB PO3B’sI3aHHA 3a7a4i KOMiBoOshKepa.
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