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3ACTOCYBAHHSA KOMIT’'IOTEPHUX TEXHOJIOI'TI HA
3AHATTAX 3 JUCKPETHOI MATEMATHUKHU ITPU PO3B’SI3AHHI
MPO®ECIMHO-OPIEHTOBAHUX 3AJIAY 1151 BAKAJIABPIB 3
KOMII'IOTEPHUX HAYK

IToctaHoBKa Ta OOIPYHTYBAaHHS AKTyaJbHOCTI mpodaemu. «Teopis
rpadiB» € OJHUM 13 PO3JUTIB JAUCKPETHOI MATEMATHKH, SIKMM B MOEIHAHHI 3
MaTeMaTUYHUM MOJCIIOBAaHHSAM 1HTEHCUBHO po3BUBaeThes. lle moB’si3aHo 3
IIUPOKUM BUKOPUCTAHHSIM KOMIT'IOTepa SIK 3aco0y BHUPIIICHHS HAYKOBHUX 1
MPUKIIATHUX 33]1a4.

[Ipn BuBYeHHI aucHUIUIIHU «JlUCcKpeTHa Marematuka» y Temi «Teopis
rpadiB» po3rIsAalOThCs Taki NMuUTaHHS. «OCHOBHI TOHSATTA Teopii rpadiBy,
«Bumu rpadiBy, «Onepanii Hax rpadamny, «AaroputMmu Ha rpadax» («Ilomryk
Halikopormioro nuisixy», «[loOymoBa Mepexx MIHIMAJIBHOI — JIOBKUHUY,
«ANTOPUTM  TIONIYKY  3aJlaHOT0  MOTOKYy  MiHIMaJdbHOI  BapTOCTI»,
«Po3dapoyBanns rpadis»).

Jlnst MmaiiOyTHIX OakayiaBpiB 3 KOMI IOTEpHHUX Hayk Tema «Teopist rpadis»
€ OJHI€I0 3 BAXJIMBUX IPU BUBYCHI TUCKpeTHOI MaTemaTuku. Llg Tema €
OIAIPYHTAM Uil (OpMyBaHHS TEOPETUYHOTO (YHIAMEHTY IS BHUBYCHHS
JTUCITUTUIIH UKy Tpo¢eCciifHOT MiATOTOBKHY.

binburicTe 3a1ay 1i€i TeMU MaloTh «IlikaBe» (POpMYJIIOBAaHHS, 3aj7a4l Ha

rpadax M03BOJISIFOTH AKTHBHO BUKOPHUCTOBYBATH TrpadiuHe 300pa)K€HHS IS



TONIYKY pO3B’si3Ky. MOro mpeicTapneHHs MOXHA OTPUMATH SIK Ha Tarepi, Tak i
3 JIOTIOMOTOI0 CHCTEM KOMIT'IOTEPHOI MaTEeMaTHKH Ta CIeImiami30BaHuX
KOMIT' FOTepHUX ITporpaM 00poOku rpadis. Kommn’totepHi nmporpamu 103BOJISIOTh
JIETKO pellaryBaT 300paxkeHHs rpada, 110 1a€ MOXJIMBICT, BUBYATH 1 BUSIBIISTH
NEBHI BJIACTMBOCTI Pi3HUX KiaciB rpadiB, GopMyaioBaTH MPOCTI AITOPUTMH
pIILICHHS.

Takuit METOOUYHUNA MIAXiJ PO3MIKPIOE MDKIUCIUILUTIHAPHI 3B S3KU TpU
MaTeMaTU4IHIN npodecifHO-OpiEHTOBAHIM 1TOTOBIT OakasaBpiB
KOMIT IOTEPHUX HAYK.

Tomy npobGriema 3aCTOCYBaHHSI KOMITFOTEPHUX TEXHOJOTIN Ha 3aHATTAX 3
JUCKPETHOT MaTEMATUKH MPU PO3B’sA3aHHI TPOPECiitHO-OPIEHTOBAHUX 33124 JIJIs
0akamaBpiB 3 KOMIT'IOTEPHHX HayK € aKTyaJbHOI0 B YMOBax BHMOT IO
oprasizailii Cy4acCHOr0 OCBITHBOT'O MPOLIECY.

AHaJi3 ocTaHHiX [gocaimxeHb i myOaikamiii. 3amadi  TUCKpETHOL
MaTE€MaTUKH, 30Kpema Teopid rpadiB po3MVISIIAIOTECA y Mpansgx 0ararbox
BUJIATHUX BUCHUX SK B rajly3l MaTeMaTHKHU, TaK 1 — iIHGOPMAIIIMHUX TEXHOJIOT1i
(JI. basunesuu, IO. boumapuyk, A. Bbopucenko, I. Jlpo3n, M. Kupcanos,
T. Kapnayx, [O. Hikonbcrkuii, b. Omiitnuk, B. Ilaciunuk, A. CTaBpOBChKUN Ta
1H1II).

YV nunid HU3LI Opanub BITYU3HSHUX YYEHUX PO3KPUBAIOTHCS CydacHI
HAyKOBO-METOJIMYHI 3acajJid MaTeMaTHUYHO! MIJrOTOBKH MallOyTHHOTO (haxiBIIs
Ha OCHOBI KOMIT FOTEPHHUX TEXHOJIOTiH. [lo HUX MOKHA BIJTHECTH HAyKOBI MpaIli:
B. bes3, M. bypau, O. Marsam, H. Mopse, C. Pakosa, 3. Cnenkans, B. [IIBens,
H. CocHutpkoi Ta iHIMX. «Y IHUX Mpangx rIHO0KO PO3KPUTO 1 MPOaHATI30BaHO
NUTAHHS HABUYAHHS MaTeMaTHKH y MpodiTbHUX BUIIax» [3, ¢.39].

Cy4acHMM HayKOBO-METOJAMYHUM 3acajaM npodeciiiHoi MiAroTOBKU
MalOyTHhOTO (paxiBIl, 30KpeMa arpapis, mnpucBsueno mpami [. 3s310Ha,
I1. Jly3ana, P. Kpasis, H. Huukano Ta iH.

OI[HaK, np06neMa YAOCKOHAJICHHA MCTOJIHWKN BUBYCHHIA I[I/ICerTHO'I'



MaTeMaTUKH 3aco0amMu KOMIT FOTEPHUX TEXHOJOrid MaiOyTHIX OakajaBpiB
KOMIT'IOTEpHUX HayK B arpapHux yHIBepcuTeTax He Oyla MpeaMeToM
CHELIAJILHOTO JOCIHKEHHS.

Mera crarTi: po3kputu crnenudiky BUKOPUCTAHHS KOMIT IOTEPHUX
mporpaMm JJisi CTBOpEHHS 1 oOpoOku TpadiB, M0 JO3BOJISAE PO3B’SI3yBaTH
npodeciifHO-Opi€HTOBAHI 3aja4l 3 JUCKPETHOI MaTeMaTHKU MPU MaTEeMaTUYHIM
MiATOTOBKH OaKaiaBpiB 3 KOMIT I0TEpHUX HayK B arpapaux 3BO.

Metoam noc/igyKeHHsI: aHaNi3, CHUHTE3, y3arajibHEHHsS /Ji1 BUSBJICHHS
npoOIeMU JTOCHIJIPKEHHS Ta YTOYHEHHS CYTHOCTI OCHOBHHMX HAYKOBHUX IMOHSTb,
ICTOTHUX JJis 11 po3pOoOKH; MOJENIOBAHHS 3 METOI0 BIATBOPEHHS 00’€KTa
JTOCITIKCHHS, OIMKMCY HMOro BJIACTMBOCTEH Ta B3a€MO3B’S3KIB 1 BITHOCHH MIXK
HOTO €JIEMEHTaMU.

Buxkiaag ocHOBHOro Marepiajqy  J0CHiIKeHHA. Y  KOHTEKCTI
JOCIIJKEHHST HaMu OyB oOpanuii anroputm «Po3zdapOyBanHs rpadiBy», sKuit
IIMPOKO BHKOPUCTOBYETHCS NPH 30IpIi MIKpPOCXEM, Oprasizauli MNOCUJIAHb
Mepexi Internet, ckiaganHi po3KiaaiB, ePEKTUBHOMY PO3IMOILII PECYPCiB TOIIIO.

[lepmioro mpamero 3 Teopii rpadiB SK MaTeMaTUYHOT AUCIUIUTIHU
npuiiHATO BBakatu ctatTio Jleonapaa Einepa (1736 p.), B skiil po3misiaanacs
3amaya mpo Kenircoepspki moctu. Ili3Himie 3’sBuimcs Tpaili, MOB’s3aHl 3
po3dapOyBanHsiM rpada. SckpaBuM pe3yabTaTOM JOCTIKEHb Y I[bOMY
HampsAMKY € 3amada  4dotupbox ¢apo (Dpencic Tyrpi 1852 p.) [4].
Po3dapOyBanns rpadiB Ha CHOTOJIHI € OJHIEIO 3 aKTYaJIbHUX TeM Teopii rpadis.

3amayi Takoro TUIY HAMAOTh IMIUPOKY MOMKJIUBICTH ISl BUKOPUCTAHHS
KOMIT'IOTEpPHUX TpOTpaM CTBOpEeHHs 1 00pobku rtpadiB. Ha mnpaktuunHux
3aHATTSAX 3 JHUCKPETHOI MATeMaTHKH CTYJCHTH 3HAHOMIIATBCS 3 TaKUMHU
nporpaMaMu Bisyamizamii Ta o0poOku rpadis: Graph Interface (GRIN),
oibmoteka Networks cucremun Maple [2], «I'padoanamizarop» tomo. Lli
porpamMHi  TPOJAYKTH JIO3BOJIAIOTH CTBOPIOBATH Ta pemaryBatd rpadw,

3HAXOJUTH a00 MEPEeBIPATH iX Pi3HI XapaKTEPUCTUKU: 3B’ SI3HICTD, IJIAHAPHICTH,



EfinepoBi uu ["aMiIbTOHORBI IIUKIIM 1 IIUIAXH, XPOMATHYHE YHUCIIO TOIIIO.

Hamu 3ampomonHoBaHO psan  mpodeciiiHO-Opi€EHTOBAaHMX 3343y 3
JUCKPETHOT MaTeMaTUKH JUisi OakajaBpiB 3 KOMIT IOTEPHUX HAyK, PO3B’SA30K
AKUX, TOOYyJOBaHUM Ha OCHOBI airoputMy posdapOyBanHsa rpady Ta
peasi3oBaHUN 3a JOMOMOTOI0 KOMITI'IOTepHUX mporpam. [lns 3acBoeHHs
QITOPUTMY PO3B’A3KY LHX 3a7ad MPOMOHYEMO CIIOYATKY PO3TJISHYTH THIIOBY
3amauy. Hampuknan, ckradanmns nauanvroeo poskiady. HaBuaabHOMY BiAaLTy
BUIIY HEOOX1THO CKJIACTH PO3KJIaa: Tpeda MPOBECTU JEAKY KiIbKICTh JICKIIH 3a
HalkopoTimui yac. Ha KOXHY JIEKIII0 OKpEMO BHUIUIAETHCA OJIHA TOAMHA, aje
JesKl 3 JIGKI1A HEe MOXKYTh BUKJIQJATUCS OJHOYACHO (HANpHUKIad, iX BUKIAJA€
OJIMH BHKJaJad abo moTpiOHa oaHa 1 Ta x aymautopis). [loTpiOHO ckiactu
pO3KJIaa Tak, 00 BUKIAJAHHS BCIX JEKIIH 3alHsIO MiHIMalbHHMI Yac (3a
«OJMHHIIIO Yacy» BBAXKAETHCS OJHE 3AHSITTS).

HeobOximno noOymyBatu rpad G, B sSKOMY BEpUIMHU BiJIIIOBIIAIOThH
nekuisiM. JIB1 BepmmHu rpada OyayTh CYMDKHI TOMAl 1 TUIBKH TOJl, KOJH
BIIMOBIAHI 1M JIEKIIi HE MOXYTh BHKJIamaTHCS oOJHo4YacHO. IlpaBuibHE
po3dapOyBanHsi rpada G BH3HAYAE JOMYCTUMUM PpO3KIAJ: JIEKIi, IO
BIJIOBIJIAIOTH BEpIIMHAM rpada, Ta MatOTh OJUH KOJIIP, YUTAIOTHCA OJJHOYACHO.
Sxmo nns po3dapOyBaHHS n BepIIuH OyaM BUKOPHCTaHI Koibopu 1,2,....B, To
BEepLIMHM, po3(dapOoBani B B-il Komip, AAIOTh CHUCOK JIEKLIH, AKI MOTPIOHO
yuTaTH Ha [-My 3aHATTI. MiHiMansHe po3dapOyBanHs Tpada BimoOpaxkae
MiHIMaJbHHUH Yac Ha MPOBEICHHS BCiX 3aHATH [1].

Posrnsinemo mpukinan: y cryaentcbkux rpynax KH-11 1 KH-12 tpeba
npoBecTH Jiekiii 3 Buimoi marematuku (BM), muckperHoi maremaruku (M),
¢izuku(d) ta icropii Yipainu(lyY) (mo omnid nekiii 3 KOXHOTO MPEIMETY).
Jlexiist 3 mpeAMETY MPOBOASITHCS B KOXKHIM rpymi okpemo. BM 1 JIM npoBoauTh
Bukiagad X, 3 @ - pukiaagay Y, 3 1Y - Buknagau Z.

3HalTH MiHIMAJIBHE YHUCIIO 3aHATh, B SIKI MOYKHA «YKJIACTW» BCl JIEKIIii, Ta

CKJIACTH BiJIOBITHUM PO3KJIa.



Po3g’azok. 3a pomomororo mporpamu «I'padoananizatop» moOymyeMo
rpad 3 Bepmmuamu BM1, BM2, JIM1, JIM2, ®1, ®2, IY1 Ta 1Y2. Pebpamu
3’€IHyEMO BEPILIMHHU, SKi BIANOBIIAIOTH 3aHITTSAM, SIKi HE MOXIJIMBO MIPOBOJIUTH

onHo4acHO. OTpumaemo rpad, 300paxenuit Ha puc. 1.

o Mporpamma "TpadoaHanusatop” 1.3

Qaiin Tpad MzmennuTs  Bua  Pexumebl pabotsl  AnroputMsl  Oco6ele anroputmbl  Cnpaexa Bl Rus B en
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Puc. 1. I'pad 3 3amannumu BepiiHamMu Ta pedpamu
Bepmman BM1, BM2, JIM1 ta JIM2 nporo rpada nopoiKyioTh B HbOMY
niarpad, i3omopduumii rpady K4. Omxe, xpomaruune yucio rpada He MeHIie 4.
Ha puc. 2 300paxkeHo npaBuiibHe po3dapOyBanHs rpada B 4 xombopu. OTxe,
XpoMaTuyHe 4uciio rpada nopiBHIOE 4, TOOTO BCi 3aHATTS MOXHA IPOBECTH 3a 4

napu. BianoBigHuii po3kiiaz 3a3HaueHo B Tabuii 1.



£2 Nporpamma "Tpadoananmzatop” 1.3 — “—

Qaiin  pad M3meHmts  Bua  Pexumbl patotel  Anroputmbl  Ocobble anropuimbl Cripaska Bl Rus 3 En

BEE > | ®E ] R K @

JM2
R8s

]

PesynbTathl paboThl anroputma
{HTML ITEKCF } OetansHas MHQmpMauwﬂ]

XpoMmaTHIecKkoe 9HCT0 rpada 4.
Xon pemenns:

Bepmuse BM1 npuceoen uger 1;
Bepmuae BM2 npucBoeH LBeT 2;
Bepmute JIM1 MpHCcBOSH IBET 3;
Bepmuse ®1 nprcBoeH mBeT 2;
Bepmusee I'V1 npuceoeH 1geT 4;
Bepmuse [IM2 nprHcBoeH IBeT 4;
Bepmuae @2 npHcBOeH HEET 1;
Bepmuse I'V2 npuceoeH 1BeT 3;

Puc. 2. Po3paxyHOK XpoMaTU4YHOIO yucia rpada y nporpami

«I"padoanainizaTop»
Tabnuys 1
Poskiiaa 3aHATH, IKi HEOOXIIHO IPOBECTH B rpynax
KH-11 KH-12
1 Buma maremarnka dizuka
2 di3uka Buma maremaruka
3 IcTopis Ykpaiau JuckpeTHa
4 JuckpeTHa IcTopis Ykpaiau
HacTtynmHuk Kpok — poO3B’si3yeMO NpodeciiiHO-OpieHTOBaHI 3ajadi

3aCTOCOBYIOYM 3arajJbHUN AJITOPUTM.

1. 3aoaua posznooiny obnaowanus. € neska KUIBKICTh poOIT Ta
MEXaHI13MiB Ui X BUKOHaHHS. J[Ji1 BUKOHAHHS KOXKHOI poOOTH MOTP1OEH OAMH 1
Toil ke uac. [Ipu 1boMy XoOJleH 13 MeXaHI3MiB HE MOXe OyTH 3alydyeHui
OJTHOYACHO OUITBII HIX B OAHIN poOoTi. [IoTpiOHO po3moAiIUTH MEXaHI3MH TaK,
1100 3araJibHUi 4ac BUKOHAHHS poOIT OyB MiHIMaiabHUM. {115 nepeknagy 1boro
3aBJaHHS Ha MOBY Teopii rpadiB posrmmsiHemMo Tpad G, BepmMHAMH SKOTO €

poOOTH, MPUUOMY JB1 Pi3HI BEPIIMHU CYMIDKHI TOAl 1 TUIBKU TOM1, KOJU JJIs



BUKOHAHHS BIAMOBIAHUX PoOIT MOTPiOEH Xoua 6 OJMH CIUIbHUN MexaHi3M. [Ipu
npaBUIIbHOMY po3¢dapOyBanHi rpada BepmrHu, po3papOoBaHi OJHUM 1 TUM Ke
KOJIbOPOM, BiJNOBIAIOTh poOOTaM, SIKi MOKHA TMPOBOJUTU OJHOYACHO. Tomy
3aJ1a4ya 3BOJIUTHCS /10 3HAXOPKEHHS XpOMaTUYHOT0 uncia rpada G.

Poszenanemo npuxnao. Ha mianpuemMcTBi miianyeTbess BUKOHATH 8 poOiT 11,
r2,. .. ,r8. Jljs BUKOHAHHA IUX poOIT HEoOXiaH1 MexaH13Mu ml, m2,. . . , mo.
BukopuctanHs MexaHI3MiB JJs KOXXKHOI 3 pOOIT BHU3HAYAETHCS HACTYIHOIO

TabIuIIErO 2:

Tabnuys 2
BuxkopucTranHs MexaHi3MiB U1 KOKHOI 3 po0OiT
MexaHizm Po6ota

rl r2 r3 r4 S r6 r’ r8
m1 + + + +
m2 + +
m3 + + +
m4 + + + +
m5 + + +
m6 + + +

Kogen 3 MexaHi3MIB HE MOXE€ OyTH BHUKOPHCTAHHI OJJHOYACHO HA JIBOX
pobortax. BukoHaHHs KOxkHOI poOotu 3aiiMae 1 romuHy. SIK PO3MOILITUTH
MeXaH13MH, 11100 CyMapHUii Yac BUKOHAHHS BCiX pOOIT OYB MiHIMAJIBHUM 1 KU
came 1eit yac?

Po3zé’azox. 306paszumo rpad G y nporpami GRIN (puc. 3), BepmmHamu
SKOT0 € 3ariaHoBaHi poOotu rl, 12,. . . , 8, a pedpa 3'€qHyIOTh pOOOTH, B SIKUX
Oepe ydacTb xo4a 0 OJIMH 3arajibHuil MeXaHi3M (1 siKi, 3 L€l NPUYUHU, HE MOKHA
MPOBOJUTH OHOYAcHO). Bepunu 1, 12, r4, r5 nopomxkytots miarpad rpada G,
13omopduuit K4, Ormxe, y(G)>4. Ha puc.3 300paxkeHe mpaBUIIbHE
po3dapOyBanns rpada G B 4 papou. Otxe, x(G) = 4. Takum uruHOM, BC1 poOOTH
MOXHa BUKOHAaTH 3a 4 rToauHu. JlJis 1hOTO, BIAMOBIAHO A0 3HANACHOTO
po3dapoyBanus rpada G, Tpeba B mepiry roauHy BUKOHATH pobdotu rl i 16, y

Ipyry — pobotu 12113,y TpeTio — podoTu 14118, y uerBeprty - podotu 5117,
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XpoMaTH¥ecKoe 4YMCIIo = 4
MuHMMATIBHaA BEPNMHHAA DAaCKPacKa:
BepmmHa 1 2 3 4 5 & 7 8
BeT 1 2 2 3 4 1 4 3 i

< 111 3

Puc. 3. IloGynoBa rpada Tta 3HaX0PKEHHSI XpPOMAaTUYHOTO YUCia Y
nporpami GRIN

2. Po3mogin cimbChKOTOCIIOAAPCHKOI TEXHIKM HAa BUKOHAHHS 3€METbHUX
po6iT. 3anani muoxunu [ = {11, [12, ..., [110}, P ={pl, p2, ..., p12} Ta St =2
poOOTH, TIOJIA 1 CUTBCHKOTOCIIOIAPChKa TeXHIKa BiAMOBiAHO. 10 poOiT po30uTi Ha
3 rpynu:

1 rpyma — noBrotpuBaii poOOTH (HampuKIias, opanka 3emii)— 11 rox.

2 rpyna — cepeaHb0 TpuBaii poOoTH (KynbTuBalis) — 9 rou.

3 rpymna — KopoTKo4acHu# BU poboTu (0OpOHYBaHHS) — 7 TOA.

Heo06xigHo po3moaiautu poOOTH Tak, mo0 cepell KUIBKOX JIHIB THXKHS Hi
B OJIMH JI€Hb YMCIIO POOIT HE MEPEBUIIYBAJIO YMCIIO CLILCHKOTOCIOAAPCHKOL
TEXHIKH, 1 pobOTa Ha KOXXKHOMY IOJII BUKOHYBaJlach Xouya O OJWH pa3 Ha
TWXKJEHb. Y Tabyuili 3 Bi3HAYEH1 pOOOTH, SIKI BUKOHYIOTHCS HA OJIHOMY 1 TOMY

* noJit. [ToTpiOHO BU3HAUNUTH 3araibHUN Yac poOOTH BCI€l C/T 3a THXKIICHb,



T = minZTk
P(G) -

ne MiHiMyM o0uucitoeTbes Ha P (G) — MHOXKHHI YCiX MOYKITUBUX

po3dapoyBanHsax rpada G.
Tk - Mmakcumanbauii uac B K-if nenp, Tk = MaX (L1, ko o) ties),
1 P - I1e KUTbKIiCTh poOiT B K- 1eHb.
Tabnuys 3
Po3kaanx pooiT
PoGoru ITons Yac
Pr| P2 P3| Pa| Ps| Pe| P7| Ps| Po| Pig| Pys| Pra| T
r + | + + + + 11
75 + | + + + + 9
T + + + + 7
Ta + + 7
Ts + + + + 7
Ts + + 9
s + + + + 11
Tg + + + 11
T9 9
o + + + 7

Po3ze’azox. Ilobynyemo rpad 3 Bepmunamu r1l, r2, ..

., r10. 3'eqnaemo

pebpaMu BEpIIMHH, K1 BiIMOBIIAIOTH poOOTaM, sIKI BUKOHYIOTHCS Ha OJHOMY 1

ToMYy X moJii. Otpumaemo rpad, 300pakeHuil Ha pUCYHKY 4.
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Puc. 4. I'pad BignoBigHOCTI poOIT Ha MOJISIX MOOYOBAaHUM y MpOrpami
GRIN

Bepmmnu rl, r2, r3, 15, r8, r10 yrBoproroTs noBHUi miarpad, i3omopdumii
rpady K6. Otxxe xpomatuune yucio rpada y (G) > 6, To6TO BCl poOOTH MOKHA
3pobutn 3a 1mcTh AHIB. Ha pucyHKy 5 300pa’keHO OAMH 13 BaplaHTIB

po3dapoyBanHs rpada B 6 KOJIHOPIB.
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MMHMMANEHAaA BESPIMHHASA PpPacKpacKa:

BepumHa 1 2 3 4 5 & 7 a8 S 10
IIeeT 1 2 3 1 4 4 5 5 2 [

Puc. 5. BapianTt po3dapOyBanus rpada

BianoBigHuii po3kiaa poOiT 3a THSIMU 3a3Ha4€HO B TaOmulll 4.

Tabnuys 4.
BapianT po3kiaay pooir

Hui  |Pobotu| K-Tb [IyHkTH Yac
Iouenimo| 14, 14 2 Pl P2 | P3 Ps Ps | Po | P10 P, | 11
BiBTOpOK| I3 9 2 P| P2 | P3| Pa Pe | P7 P10 P | 9
Cepena I3 1 Ps| | Ps|Ps Po P11 7
YerBep s, fe 2 P2 | P3 p7 P1o| P11 [Py, | 9
IlatHuns| Iy rg 2 P| P2 | P3| Pa|Ps P7 Po | P1o | P11 11
Cyb6ota o 1 P Pz P11 7

VY noHeainok BUKOHYIOThCS po0oTH 1, 4, BepimHu sikoro po3dapooBaHi
B YEPBOHMM KOJIIp 1 3a3HaYC€HO MaKCUMAJIbHUI 9ac poOOTH ¢/T 3a mei aeHp 11 =
11. YV BIBTOpOK BHKOHYIOTbCS poGotu (2, r9. BinmoBinHi HOMYy BEpIIMHU
nodapOoBaHi B CHHIN KOJip, a yac podbotu T2 =9. ¥V cepeny BUKOHYETHCS OHA
pobota I3, BiAmoBinHa Homy BepiiMHa nodapboBaHa B CIipud Komip 1 yac

BUKOHaHHS [3 = 7. Y 4eTBep BUKOHYIOTbCA poOOTHU I5, r6, BIAMOBIAHI iM



BepIIMHU po3dapOoBaHi B 3eeHUH KoJtip 1 yac podotu T4 = 9. B yopHuii koJip
nodapOoBaHi BEpIIMHU, BIANOBIAHI peiicam [I7, I8, sgKi BUKOHYIOTHCS B
n'aTHUIO 3a yac 15 = 11. B cyboTy BukoHyeThcsi ogHa pobdora r10 (BeprmHa
0JIAKUTHOT'O KOJIbOPY) 3a 4ac 16 = 7.

TaxuMm unHOM, 3araabHUI Yac poOOTH BCI€T ¢/T 3a THKACHD CKIIAJAE:

T=11+9+7+9+11+7=54ron.

OTtxe, HaMu Oynu oOpaHi Jesiki TUMU MPOodeciiiHO-OpIEHTOBAHUX 3ajad,
K1 MIEpEHECEH] Ha MOBY Teopii rpadiB, Ta 3BOASITHCS JI0 MONITYKY XPOMATHYHOTO
yucia. Peanizaiis po3B’si3Ky UX 3a7a4 3a J0MOMOTOI0 KOMIT IOTEPHUX ITPOrpam
COpHsi€ MIABUIICHHIO €(EKTUBHOCTI HaBYaHHS JUCKPETHOI MaTEeMaTHUKH
3aco0aMM  KOMIT'FOTEpPHHUX  TEXHOJOTIM Ta € OCHOBOK  peai3alii
MDKIUCITUTUTIHAPHAX 3B’ SI3KIB BUIIOI MAaTEMATHKH, JUCKPETHOI MaTEMaTHUKHA Ta
KOMIT FOT€PHO-OPIEHTOBAHUX JUCUUILIIH.

BucHoOBKM 3 10CTiIKEHHS I MePCNEeKTHBH MOJAJbIIAX PO3PO0OK.

1.  JloBeneHo HEOOXINHICTh Ta JOLIIBHICTE BUKOPUCTAHHS alTOPUTMY
po3dapOyBanHs rpady A BUPIIIEHHS 3aBAaHb arpapHoi ramtysi.

2. 3anponoHoOBaHO psia MpodeciiiHO-OpIEHTOBAHUX 3a/lad 3 Kypcy
JMCKPETHOT MaTeMaTUKH 3a TeMoto «Teopis rpadipy.

3. 3anponoHOBaHO aaropuTM po3dapOyBaHHs rpady s pPO3B’SI3KY
npodeciifHO-OpIEHTOBAHUX 3aJa4 3aco0amMy KOMIT FOTEPHUX TEXHOJIOTIN s
OakanaBpiB KOMIT IOTEPHUX HAYK.

[lepciekTrBaMM  MOJAAJBIIOIO  PO3BUTKY €  pO3poOKa  CUCTEMH
npodeciiiHO-OpiEHTOBAHMX 3a7a4 i OakanaBpiB KOMIT IOTEPHHUX HAyK

arpapaux 3BO B yMoBax peanizaiii MXAUCIUIUTIHAPHUX 3B’ SI3KIB.
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BIJOMOCTI ITPO ABTOPA
OHUMIIEHKO TI'aaumna OJgekcanapiBHa — acucteHT kadenpu Buima
MareMatuka 1 (izuka TaBpiiicbKOTO JEp’KaBHOTO — arpoTEXHOJIOTTYHOIO

YHIBEPCUTETY.
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OHHII[EHKO T'anuna Onekcandpigna. 3ACTOCYBAHHA
KOMIT'IOTEPHUX TEXHOJIOT'IH HA 3AHATTAX 3 JJHCKPETHOI
MATEMATHKH ITPH PO3B’A3AHHI IIPO®ECIHHO-OPIEHTOBAHHX
3AJAY JIVIA BAKAJIABPIB 3 KOMII’IKOTEPHHUX HAYK.

Anomauia: y cmammi pozensoacmovcsa npogheciiino-opicumosani 3adaui 3 Kypcy
ouckpemuoi mamemamuxu po3oiny « Teopis epaghiey», axi nepeneceni Ha Mogy meopii epagis,
ma 38008mbcs, Oe3nocepedHvo, 00 po3ghapbysants epagy ma NOULYKY U020 XPOMAMUYHO20
yucaa. /[nsa matioymuix 6akanaepie 3 komn romepuux Hayk mema « Teopis epagiey» € oouiero 3
BANCIUBUX NPU BUBYEHT OUCKpemHOI mamemamuKy. L{a mema € niotpynmsam onsa popmysanms
meopemuyHo20 hyHoamenmy 8 Xo0i 8UBUeHHs OUCYUNTIIH YUKTLY NPOQeCilinoi ni02omOosKu.

Peanizayia po3s’sasky yux 3adau 3a 00NOMO2010 KOMN TOMEPHUX HPOSPaAM CHPUSE
NIOBUWEHHIO epeKMUBHOCMI HABYAHHS OUCKPEMHOI MAMeMaMuKy 3acooamu KoMn omepHux
MEeXHONO02IL Ma € OCHOB0I0 peanizayii MIDCOUCYUNTIHAPHUX 38 A3Ki8 8UWOT MameMamuxu,
OUCKPEeMHOI MameMamuxy ma KOMn 10mepHo-0pieHMOBAHUX OUCYUNILIH.

Buxopucmannusa aneopummy posgapbysanns epaghy € OoyinbHuM O GUPIUIEHHS
3A80aHb A2papHOI 2any3i.

Knrouoei cnosa: meopia epaghis, posghapbyeanus epagis, Xpomamuuyne YUCIO,
KOMN tomepHi npocpamu, 0aKanaspu 3 KOMn 1omepHux Hayx.



OHUIIIEHKO I'anuna Anexcanoposna. IIPUMEHEHHE
KOMIIbIOTEPHBIX TEXHOJIOTHH  HA 3AHATHAX 11O
JIHCKPETHOH MATEMATHKE 1irPu PEINIEHUH
IIPO®ECCHOHA/IBHO-OPUHEHTHPOBAHHBIX 347149 JTA
BAKAJIABPOB KOMIIBIOTEPHBIX HAYK.

Annomayuna: 6 cmamve paccmampueaemcs npo@eccuoHaIbHO-0PUSHMUPOBAHHbLE
3a0auu  u3 Kypca Ouckpemmuou mamemamuxu pazoera «Teopus epaghos», Komopvle
nepeHecenvl Ha A3bIK Meopuu epagos, u c600amcs, HenoCpPeOCmBeHHO, K packpacke zpaga u
NOUCKA €20 XPOMamuyeckoeo uucia. /s 6yoywux 6akxaiaepos KOMRbIOMEPHLIXX HAYK memda
«Teopus epaghoe» aeniemcs 0OOHOU U3 BAICHLIX NPU UYYEHUU OUCKPEMHOU MAMeMAamuKu.
Oma mema s613emcsi 0OCHOBOU OJisl POPMUPOBAHUSL MeOPemUYecKo20 QYHOaAMeHma 8 Xxooe
uzyuenus OUCYUNIUH YUKIA NPOPEeCCUOHATLHOU NOO2OMOBKU.

Peanusayus pewenuss smux 3a0au ¢ HOMOWBIO KOMNLIOMEPHBIX NPOSPAMM
cnocobcmeyem  nogvluieHulo  dpGekmusHocmuy  0byuenus OUCKPEemHOU  MamemMamuKu
Cpeocmeamu  KOMNbIOMEPHbIX — MEXHOA02Ull U sGIAemcsi  OCHOBOU  peanu3ayuu
MENHCOUCYUNTUHAPHBIX — C65A3ell  BbiCulell MAMmeMamuKy, OUCKPDEMHOU MameMamuKku U
KOMNbIOMEPHO-OPUECHMUPOBAHHBIX OUCYUNTUH.

Hcnonvzosanue aneopumma packpacku epagha yenecoobpasHo 07 peuleHus: 3a0ay
azpapHol ompaciu.

Knwuesvie cnosa: meopus cpaghos, packpacka epagos, xpomamuyeckoe Uucio,
KOMNbIOMEPHbLE NPOSPAMMDYL, OAKANABPLL KOMILIOMEPHBIX HAVK.

ONYSHCHENKO Halyna Aleksandrovna. USE OF COMPUTER
TECHNOLOGY IN CLASSES IN DISCRETE MATHEMATICS IN
SOLVING OF PROFESSIONAL-ORIENTED TASKS FOR BACHELORS

IN COMPUTER SCIENCE.

Annotation. «Graph theory» is one of the sections of discrete mathematics which, in
combination with mathematical modeling, is intensively developed. This is due to the
widespread use of computer as a means of solving scientific and applied problems.

For future bachelors in computer science the topic «Graph Theory» is one of the most
important in the study of discrete mathematics. This topic is the basis for the formation of a
theoretical foundation for studying the disciplines of the vocational training cycle.

Most of the tasks of this topic have “interesting” formulations, the problems on the
graphs make it possible to actively use a graphic image to find a solution. His ideas can be
obtained both on paper and with the help of computer mathematics systems and specialized
computer programs for graph processing. Computer programs make it easy to edit graph
images, provide an opportunity to study and identify certain properties of various classes of
graphs, to formulate simple solution algorithms.

This methodical approach extends interdisciplinary communication in the
mathematical professionally-oriented training of bachelors of computer science. Therefore,
the problem of using computer technology in classes in discrete mathematics when solving
professionally oriented problems for bachelors in computer science is relevant in the context
of the requirements for the organization of the modern educational process.

In the context of the study, we chose the «Coloring graphs» algorithm, which is
widely used in assembling chips, organizing Internet links, scheduling, efficiently allocating
resources, and the like. Tasks of this type provide a wide opportunity for using computer
programs for creating and processing graphs. We have chosen some types of professionally-
oriented tasks, which are transferred to the language of graph theory, and are reduced to the



search for the chromatic number.

The implementation of the solution of these problems using computer programs helps
to increase the efficiency of teaching discrete mathematics using computer technology and is
the basis for the implementation of interdisciplinary connections of higher mathematics,
discrete mathematics and computer-oriented disciplines.

So, there is a necessity and expediency of using the graph coloring algorithm for
solving problems of the agricultural industry. Therefore, a number of professionally-oriented
tasks in the course of discrete mathematics on the topic «Graph theory» using the graph
coloring algorithm for solving professionally-oriented problems using computer technology
for bachelors of computer science have been proposed.

Key words: graph theory, graph coloring, chromatic number, computer programs,
bachelor of computer science.



