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BUKOPUCTAHHS TEOPII T'PA®IB Y HOJIITPA®IYHIN TEXHOJIOI'TT
4. 10. XKmuxos, 1. B. 1la6mii, [. B. Oripko

Yxpaincoka akademis opyrapcmaa,
eyn. 11io Tonockom, 19, Jlveis, 79020, Ykpaina

Teopis epagie — ye o0un i3 po30dinie mamemamuxu, AKul 0ociiodxcye epagpu. Teo-
pito epagie 3anouamxysas Jleonapo Otinep y 1736 poyi, xonu 6in po3e’s3a6 ma onyo-
JKYy8as 3a0ayy npo KeHiecoepzvki mocmu. Takooic 6in 6usie 3a2anvHull Kpumepiil iCHy-
8aHHA 0U1ep06020 YUKy y epagi. Beruxuti nocmyn y yitl eanysi 6i00yecs y cepeOuri
XX cmonimms, i 6i0 ybo2o yacy meopis epaghié € HAUNONYIAPHIUION MAMEMATNUYHOKO
MoO0ennio y 0yice CKAAOHUX cgepax Hayku. 300padicents 3 HAOOPOM PI3HUX MOYOK HA
RAOWUHT | TIHIT, 3 €OHAHUX MIdC CODOI, CIMANO eMAalOHOM O/ BI00OPANCEHHS PI3HUX
00 ’exmie, a6uwy i npoyecis, AKi i00Y8aOMbCs.

Y mepumopii epagie oepeso — ye 36 ’azanuil epagh 6e3 6yOb-AKUX YUKTIB.

Opienmosane (abo, sAx wje 1020 HA3UBAIOMY, «CHPAMOBAHEY) 0epeso — ye OpIicH-
mosanuil epagh, AKull He MAa€ HCOOHUX YUKIIB, MOMY MINbKU 00HA 1020 6epUIUHA MAE
HYILOBULL HANIBCMENiHL 6X00Y (11020 HA3UBAIOMb KKOPEHEM Oepesay), a peulma — Ha-
nigcmeninb 6xo0y, AKull 00pieHioe 1, i 3 AKUX He 8UXOOUMDb JHCOOHEe pebpo (Hazusarmo
«KIHYEBUMU BEPULUHAMUY YU «TUCTAMY).

Taxuii HecmpumHULl picm NOG SI3VI0Mb i3 NOWUPEHHAM eNeKMPOHHUX 00UUCTIOBATILHUX
MAWuH, a came ROHAMMS «0OCIY208Y8AHHIY 8 MAMEMAMUYI NIAGHO NEPetIo 8 IHWI cghe-
PU 100CHKOI QISIbHOCI, 8358UiU 3 CODO0I0 HAUIKpaWi Memoou, i 0OUH i3 HUX — ye epagu.

Y ecmammi 0ocnioarcyiomscs ma nponoHylomsCs WAAXU UPIULIEHHSL, SIKI 8 C8O10 Yep-
2y noKpawams eekmugHicms noaicpag)iuno2o OizHecy 3a2aiom 3a O0NOMO2010 KilbKOX
Kaacugikoeanux wuHHuKie. Takooic HAOUHO 6i0MEopeHo epagh 30inbUEHO20 MEXHON02TY-
HO20 npoyecy 8U20Mo6LeHHs OPYKOBAHO20 BUOAHHS MdA Opepagh) OKPEMO20 MeXHON02iY-
HO20 npoyecy y OpYKapHi.

Knrwuogi cnosa: meopis epaghis, noniepagpiuni mexnonoezii, I pagpoananizamop, de-
peso, yuka, epagh, opicnmosgane 0epego, CNpsamMosane 0epeso, peopa, GepuiuHuU, eleKkm-
POHHI 00UUCTIOBATIbHI MAULUHIU.

MocTranoBka nmpodsemu. CbOrofHi B yMOBax MOPCTKOI KOHKypEeHLIi HEOOXiqHO
Joknazary Habarato Oinble 3yCHIIb, HIXK paHille, o0 BUTOTOBIATH HOJirpadiuHy
MPOAYKIIIO, sIKa 3Moryia O 3aBOHOBYBaTH PUHOK 1 aKTUBHO HAPOLIYBaTH TEMITM OOCSTiB
BUPOOHUITBA. AKTyaJIbHI YMHHUKHM Ul TOKPALIeHHS €()EeKTUBHOCTI momirpadidHoro
0i3Hecy yMOBHO MOKHA PO3IUTUTH Ha JACKIJIbKa IPYII.

[lepmia noB’si3aHa 3 acOPTUMEHTOM Iponykuii. Hanpukian, y BUIaBHULTBI KHUT —
TEMaTHKa, aBTOPUTET 1 MPOQeCiiHICTh aBTOPA, AKICTh XYAOKHBOTO 0OPMIICHHS Ta Ma-
pameTpu nonirpadivHOro BUKOHAHHS.
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pyra rpyna — 1ie ekcruTyaTtaniiiHi XxapakTepUCTUKA OCHOBHUX NOJIirpadiuHuX Ma-
TepiaiiB, i3 AKMX BUTOTOBIISIOTHCS OPYKOBaHI BUAaHHs. Jl0 HUX HAJCKHUTH Marip IS
OCHOBHOTI'O TEKCTY, UTIOCTpaliii Ta ¢pop3alis, IpyKapchbki ¢papdu, namiTypHi Marepiaiu,
KJIeT Ta HUTKH.

Tperst rpyna OXOIUTIOE CKJIaA0BI KOHCTPYKLIM IPYyKOBAaHUX BHIAHb: T€OMETPHYHI
napamMeTpH CTOPIHOK, OOCSTH 30IIUTIB KHM)KKOBHX OJIOKIB Ta iXHS KiNBbKICTh, 0COOIH-
BOCTI CKpIiIJICHHS, 00OPi3KH, BCTaBICHHA OJIOKIB y NaITYPKH.

YeTBepTa rpyna CTOCYETbCSl OpraHisamii TEXHOIOTii BUTOTOBJICHHS BUIAHb 1 TeX-
HIYHUX MOXXJIMBOCTEW Ta OCHAILEHHS ApyKapeHb, kBajidikauii gaxiBuis. Baxmusumu
B Cy4aCHUX YMOBaxX € 3aCTOCYBaHHSI aBTOMaTH30BaHHX CHCTEM KEPyBaHHS BUPOOHHUIIT-
BOM: TEXHIYHHX 1 iHpOpMaLiiiHUX, 3aCO0IB caMOTECTyBaHHS, POOOTH3ALlii TPAaHCIIOPT-
HuX (QyHKuiil. Buiesasnaueni napameTpy BU3Ha4aIOTh TEPMiHN BUTOTOBJICHHS HAKJIa Ly
BUJAHb.

[I’sita exoHOMIiYHA TpyHa MOENHYE 3aTpaTH KOIITiB HA MPUIOAHHS OCHOBHHUX Ta
JOMOMDKHUX MaTepialliB, TEXHOJIOTIYHOTO 1 PEMOHTHOTO 00JIaAHAHHSI, TEXHOIOTTYHOTO
OCHAIIIEHHS, BAPTICTh €JEKTPOCHEPTii, 110 CIOKMBAE TEXHOJIOT1YHE 1 peMOHTHE 00J1a1-
HaHHS, Ta HA OCBITJICHHS 1 KOHJIUIIFOBaHHS MOBITPS, MAIUBA sl OOITPiBY MPUMIIIEHB,
KOLITH Ha OIJIaTy Hpalli epcoHaly ApyKapHi, 3aTpaTi Ha TPAaHCIOPTYBaHHs BCEPEIHHI
JIpyKapHi 1 Ha30BHi.

Hagith Taka gocuTh Benmuka kiacudikallis YUHHHKIB, [0 BU3HAYAIOTh €(DEeKTHB-
HIiCTb pOOOTH MONIrpad)ivHOTO MiANPHUEMCTBA, BKA3y€ Ha CKIAAHICTh HOTO ONTHUMi3aii.
Bimomi mparii, mo mpUCBSAYEHI 3aCTOCYBAaHHIO MareMaTHYHHX METOJIB JJIS BIOCKOHA-
JICHHSI TEXHOJIOTIH JIPYKOBaHUX BHIAHb, CTOCYIOTbCSA MEPEBAKHO IXHBOI KOHCTPYKIII.
Ha namy nymky, et 10CBi MOKHA MOIIMPUTH 1 Ha iHIII BUIE3a3HAYCH] IPYIIN.

AHaJi3 oCTaHHIX JOCHiIKeHb Ta MyOsikamiii. binpIIicTh CydyacHUX JTOCIHIKEHb
npucBsueHi Teopii rpadis Ta ii 3acTocyBaHHIO [ 1], neskuM anropurMam Ha rpadax [5],
onTuMi3auii npouecy BepCcTaHHs CTOPIHOK KHM)KKOBUX BHIAHb 13 BUKOPUCTAHHSM T'pa-
¢iB [6], npuHLIMIIAM MOAETIOBaHHS TEXHIYHUX cCHCTeM Yy nomirpadii [7], MoaentoBaHHIO
npoliecy CKpiIJIeHHsI KHUT 3a JOTIOMOT0I0 TEPMOKIIEI0 MeTogaMu Teopii rpadis [8].

Merta gocJizkeHHs] — BU3HAYNTH aKTyaJlbH1 YHHHUKH AJIS1 TOKpAIeHHS e(EeKTUB-
HocTi nostirpagiyHoro Oi3HeCy Ta 3alpOIOHYBAaTH PillleHHs y BUIVIAII rpadis.

O0’€eKT D0CTiIKEeHHsI — 3aCTOCYBaHHS IpadiB AJsl TEXHOIOTIYHOTO MPOLIECy BUIO-
TOBJICHHS! IPYKOBaHOTO BUAAHHSL.

IpenmeT qocCTiIzKeHHS — ONTUMI3allis TEXHOJIOTIYHUX TPOIIECIB 32 TOTIOMOTOI0
oprpadis.

Buknaa ocHoBHOro marepiauay pociaigxenHs. [lig yac mpoekTyBaHHS TEXHOJIO-
rYHUX MPOLECiB MOXKHA 3acTocyBaT nporpamy «lpadoananizatop», sika Aa€ 3MOTy
3HAYHO 1X aBTOMAaTH3yBaTu. SIK MpUKJIa] HUKYEe HaBEAECHO Ipad) BUTOTOBJIECHHS IPYKO-
BaHOI NPOAYKLUii B yMoBax nonirpagiunoro mianpuemcrsa. Ha rpagi 1o6pe BunHO, sKi
orepauii MOKHa BUKOHYBATH MTOCIIIOBHO OfIHA 32 OTHOIO 1 sIKi mapajenbHo. SKio Bep-
LIMHYU Tpady MaroTh JEKiIbKA BXiIHUX 3B’S3KiB, TO olepauii € He3aJIe)KHUMH. ToMy iX
MOXHa BHKOHYBATH IapaieibHo. [lapanensHi onepaiii MOXyTb OYMHATUCS Y PI3HUN
qac (puc. 1).
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Puc. 1. I'pa¢ 36i1p1I€HOr0 TEXHOIOTIYHOTO MIPOLECY BUTOTOBICHHS JIPyKOBAHOTO BUIAHHS

st mnaHyBaHHs ONTHMAIBHUX TEXHOJIOTTYHUX MPOLIECIB 32 TEPMiHAMH BUKOHAHHS
JOLTBHO 3aCTOCOBYBAaTH TaKUi BUJ rpadiB, sk HaBaHTa)keH1 oprpadu. 3B’ s13KU B oprpa-
(hax MaroTh HAIIPSIMOK 1 HABAHTAXKECHHSI, 110 Ja€ 3MOT'Y KOHKPETHU3YBaTH 4ac BUKOHAHHS
OKpEMUX TEXHOJIOTIYHHX OlepaLiil y rpadax. A e, y CBOIO 4epry, 3a0e3nedye IpoCcTOTy
IUIaHYBaHHs IpadiKiB MOYATKY 1 3aBEPILIEHHS TEXHOJIOTIYHUX omepaniil (puc. 2).
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Puc. 2. Oprpag okpeMoro TeXHOJIOTIYHOTO IPOLECY Y IApyKapHi

Ha puc. 2 HaBeneHo oprpad TEXHOIOTIYHOTO HpoLECy KiIacHYHOTo ApykKy. Llndg-
PH Ha 3B’A3Kax y HAIIOMY BUIAJKy BiATBOPIOIOTH Yac BUKOHAHHS OIEpaliil y MoJeb-
Hill apykapHi. Ilepioro omepaii€ro BUTOTOBICHHS 3aMOBJICHHS € Hapi3ka mamepy, sKa
TpuBae 30 XBWIMH, a APYToI0 € Horo akmiMaruzamiss. Uepe3 75 XBWIMH Micisl cTapTy
akJliMaru3anii HeoOXiTHO iHIIiFOBATH KOPETYBAaHHS BIACTHBOCTEH (apOwu, a mie uepe3
25 XBUIMH — HiATOTOBKY ApyKapcbkoi ¢popmu. [loganbiui TexHosoriuHi onepauii y gaci
JIETKO BU3HAYUTH 38 LIEI0 METOIUKOIO.

BucnoBku. OTxe, BUKOPHCTAaHHA Teopii rpadiB y nomirpadivHuX TEXHOJIOTISNX Aa€
3MOTy ONTUMI3yBaTu OKpPeMi TEXHOJIOTi4HI IPOLECH Y IpyKapHi Ta MOJIMIINTH iX.
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Graph theory is one of the branches of mathematics that studies graphs. Graph
theory was begun by Leonard Oiler in 1736, when he solved and published the problem
of the Konigsberg bridges. He also deduced a general criterion for the existence of an
oiler cycle in a graph. Great growth in this area took place in the middle of the twentieth
century, and since then graph theory has been the most popular mathematical model in
very complex fields of science. An image with a set of different points on the plane and
lines interconnected has become a standard for displaying various objects, phenomena
and processes that occur.

In the territory of graphs, a tree is a connected graph without any cycles.

An oriented (or as it is also called “directed”) tree is a directed graph that does not
have any cycles, therefore only one of its vertices has zero input step degrees (it is called
the “root of the tree”), and the rest have an input step degree equal to 1 and from which
an edge does not come out (called “end vertices or leaves”).

Such an unstoppable growth is associated with the spread of electronic computers,
and the concept of “service” in mathematics smoothly moved to other areas of human
activity, taking with it the best methods, and one of them is graphs.

This scientific article explores and proposes solutions that, in turn, will improve the
efficiency of the printing business as a whole with the help of several classified factors.
In addition, the graph of the enlarged technological process of manufacturing a printed
publication and a digraph of a separate technological process in a printing house are
clearly shown.

Keywords: graph theory, printing technologies, graph analyzer, tree, cycle, graph,
oriented tree, directional tree, edges, vertices, electronic computers.
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