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1. Onuc HABYAJIBLHOI JUCHUILIIHA

lNay3b 3HaHB, HaIIpsAM

HalimenyBanHs . . XapakTepucTrUKa HaB4albHOT
. HIATOTOBKH, OCBITHBO- .
IIOKa3HUKIB e oo JTUCLHUTUTIHU
kBaiikamiifHuil piBeHb
lNany3p 3HaHB: -
. . 3 npodeciitHa
KinbkicTh kpeauTiB — 3 11 Maremaruka ta
CTaTHCTUKA
Pik miaroroBku:
.. CrienianbHICTB: 1-ii
3aranpHa KUIBKICTh TOIUH
90 113 IlpuknagHa MareMaTuKa CemecTtp
1-i 2-i
Jlexii
30roxg
[TpakTruHi
TwxHEBUX TOINUH: OcBiTHBRO-KBaTIIKAIIITHUT 26 Tron

ayJIUTOPHUX - 2
camocTiiiHOo1 podoTH - 0,9

PIBEHB!
nokTop dimocodii

CamocriifHa poOoTa

34 ron

Bun xoHTposto: icnut




1. MeTa, 3aBaaHHs Ta 0YiKyBaHi pe3yJIbTATH HABYAJbHOI JUCIUILIIHH.

MeTor HaBuanpHO1 AUCHUILTIHU «Cy4yacHa Teopis rpadiB» € popmMyBaHHS y
acHipaHTIB I'PYHTOBHHUX 3HaHb OCHOBHUX KJIACIB 3a7a4 Teopli rpadis, METOAIB iX
BUPIIIEHHS Ta MPAKTUYHUX 3aCTOCYBaHHS LIUX METO/1B. 3HaUHA yBara NpuauII€ThbCs
CKJIaTHUM Tpadam (Mepexam), siki CKIaJar0ThCsl 3 BEJIUKOT KUTBKOCTI €JIEMEHTIB 1
MaloTh CKJIaJIHY CTPYKTYPY 3B’SI3KIB MIXK €JIEMEHTAMH.

3aBaaHHsA HaBYAIbHOI AUCIUILTIHU: c()OPMYBATH y aCIipaHTIB CTiiKi 3HAHHS
3 METO/IB JIOCHIJIKEHHSI PI3HOMAaHITHUX THUIIIB 00’ €KTIB Ta MIACTPYKTYp Yy rpadax,
aNrOpUTMIB PO3B’sI3aHHA 3a/ay Ha rpadax Ta Mepexax, 3acTOoCyBaHb rpadiB g0
3a/lay IHTEJIEKTYaJbHOTO aHali3y JaHuX (graph mining).

OuikyBaHi pe3yJibTaTH HABYAJIbHOI JUCHHUILTIHH

3arajibHl KOMIIETEHTHOCTI

3K1. Anaui3 i cunTe3. 31aTHICTH IO aHAJI3Y Ta CHHTE3Y Ha OCHOBI JIOTTYHUX
apryMeHTIB Ta InepeBipeHuX (akTiB; HABUUKU YIpPaBIiHHS iH(QOpMaliero (YMiHHA
3HAXOJUTH Ta aHAJI3yBaTH 1H(OPMAIIiIO 3 PI3HUX JHKEPE).

3K2. locaimnnubka 31aTHICTh. KOMIIETEHTHOCTI 1HIIIIOBATH Ta BUKOHYBATH
(imauBiqyansHO a00 B HAYKOBIM Ipyri) HAYKOB1 JOCIIKCHHS, 1[0 TMPUBOAATH 0
OTPUMAaHHS HOBUX 3HAHb; 3/IaTHICTh 3ACTOCOBYBATH 3HAHHS Ha MPAKTHUILL.

3K3. I'nyukicTh MucjeHHs. HaOyTTs rHydkoro crnocoOy MUCTIEHHS, SIKUH J1a€
MO>KJIMBICTD 3pO3YMITH ¥ pO3B’sA3aTH TMPoOJIeMH Ta 3aadi, 30epiratouu mpHu IbOMY
KPUTHUYHE BIIHOIICHHS J0 YCTAICHUX HAYKOBUX KOHIICTIIIIH.

3K4. KpeatuBnictb. IloTeHIian KpeaTHBHOCTI Yy TEeHEpyBaHHI ined Ta
JOCSATHEHHI HAYKOBHX ITUICH.

3K6. KomyHikaTuBHi HaBMYKH. 3/1aTHICTb €(EKTUBHO CHUIKyBaTHUCA 13
CHEIIAIbHOI0 Ta 3arajbHOI0 ayJUTOPISIMH, a TaK0X TMPEICTaBISATH CKIAIHY
iHbOpMaIliio y 3pydHUl Ta 3p03yMUTHHA CIOCIO YCHO 1 MUCHMOBO, BUKOPUCTOBYIOUH
BIJIMOBIJIHY TEXHIYHY JIEKCUKY Ta METOIM; HABUYKHU BUKOPUCTAHHS 1H()OpMAIIHHIX
1 KOMYHIKAIlIMHUX TEXHOJIOT1M; 3/aTHICTh CIUIKYBaTHUCS PITHOIO Ta JPYToI0
1HO3€MHOIO0 MOBOIO SIK YCHO, TaK 1 TUCEMOBO.

3K7. Misknapoauuii Kpyrosip. 31aTHICTh MpaIlOBaTH B MIDKHAPOJTHOMY
CEPENIOBUIIl, CTABUTHCS 13 TIOBArol 0 HAIIOHAIBHUX Ta KYIbTYPHUX TPATUIIIH,
croco0iB poOOTH IHIIUX WICHIB TPYIIH.

3KS8. Ilonyasipu3aniiini HaBuuku. BmiHHs crinkyBatvcs 13 HedaxiBISIMU;
3IaTHICTh TPOBECTH YCHY TPE3CHTAIlII0 Ta HAMHWCATA 3pPO3YMLTy CTaTTIO 3a
pe3ysibTaTaMy MPOBEIECHUX JOCTIIKEHb, a TaKOX MI0JI0 CyYaCHUX KOHIICTIIHN Y
MPUKIIAIHIA MaTeMaTHIll Ui HedaxiBIiB y IIiM Tairy3i; 34aTHICTh CIUIKYBaTHCS 3
eKCrepTaMu 3 IHIIUX rairy3eil.

3K11. ETnuni ycraHoBku. ETHKa MOBEAIHKM B HAYKOBHMX JOCIIIKCHHSX;
TypOOTa PO SIKICTh PE3ybTATY.



3K12. Ocobucti skocTti. 37aTHICTH [0 HaBYaHHS, CAMOPO3BUTKY Ta
CaMOBJIOCKOHAJICHHSI TPOTITOM JKUTTS; BU3HAYEHICTh 1 HAMOJICTJIUBICTH MLIO0
MOCTABJIEHUX 3aBIaHb 1 B3ITUX 000B’SI3KIB.

daxoBi KOMIIETEHTHOCTI:

@®K 1. 3HaHHA 1cTOPil pO3BUTKY Ta CyYaCHOT'O CTaHY HayKOBHUX JOCIIIKEHb 32
CIEIaJbHICTIO Ta 00PaHOI0 CIeliaTi3aIli€elo.

OK 2. 3naTHICT,  3aCTOCOBYBATH CyYacHY METOJIOJIOTIIO, 3arajbHi Ta
cremiaJibHl METOAM HAayKOBOT'O JOCHIDKEHHS 3a CIHEUIaJbHICTIO Ta OOpaHOIo
crenjani3aui€eo.

OK 3. YMminHsa ¢GopMmymoBaTH 3arajbHy METOJOJIOTIUHY ©0a3y BJIacHOTO
HAYKOBOTO JIOCITI/DKEHHSI, YCBITOMITIOBATH HOTO aKTyalbHICTh, METY 1 3HAUCHHS JJIsI
PO3BUTKY IHIITUX TaTy3eil HAyKH.

OK 5. Yminasg OynyBaTd aJeKBaTHI MaTE€MaTW4Hl MOJENi, JOCHIIKYBaTH
noOy10BaH1 MOJIeJli Ta BU3HAYATH MOXKJIIMBOCTI 1X 3aCTOCYBaHHS.

OK 8. 3gaTHiCTh 3AIMCHIOBATH JOCTKCHHS MPUKIAJIHUX MaTeMaTUIHUX
3aa4 3 BHKOPUCTAHHSM CICI[iaIbHUX MaTeMaTHYHUX MAaKeTiB Ta aHalli3yBaTh
OTpUMaHI JaHl.

OK 17. [Tornubnene 3HaHHA (yHIAMEHTAIBHUX MOJIOKEHb Cy4acHOi Teopii
rpadiB, 37aTHICTH OyJyBaTH, JOCIIIKYBAaTH 1 aHAJII3yBaTH MaTeMaTH4YHI MOJEINI
IPOIIECIB 1 ABUII 3 BUKOPUCTAHHSIM METO/IIB Teopii rpadis.

®K 18. 3natHICTh €pEeKTHBHO aHATI3YBATH BEJIMKI HAOOPH PI3HOPITHUX JaHUX
13 BHUKOPHUCTAHHSM METOJIIB MAIIMHHOTO HaBYaHHS, CTATHUCTUKH, IITYYHOIO
IHTEJIEKTY TOIIIO.

@K 19. 3HaHHS CyyaCHUX TEXHOJIOT1M CTBOpPEHHS Ta 3aXHUCTy IMPOTPaMHUX
IPOJIYKTIB, KOMIIETCHTHICTh Yy aJropuTMizaiii OOYHMCIIOBAIIBHUX IIPOIECIB Ta
METO/1B, 3HAHHS Ta YMIHHS BUKOPHUCTOBYBATH Cy4acHI MOBH MPOTrpaMyBaHHS.

[Iporpamui pe3ynbTaTi HABYAHHS:

PH1.3natu Ta po3yMmiTh TpaauIliiiHI Ta TEpPeNoBI TEHIEHII B ramys3i
MPUKIAAHOI MAaTEeMAaTHKH, €Tald ICTOPUYHOTO PO3BUTKY MAaTEMATHMYHUX 3HAHB 1
napaaurM, (GopmMyBaHHS TMOTIUOJICHOI CHCTEMHM HAYKOBHX 3HAaHb 3a HAIPSIMOM
JOCIIKECHb.

PH 3. 3natu ocHOBHI mpuHIMNH, HOPMHU Ta METOIU MPOBEJICHHS HAYKOBHUX
JOCIIHKeHB B TaTy31 MPUKIATHOT MATEMAaTHKH, BOJIOIITA MAaTEMAaTUIHUM arapaTom
B 00’ €Mi, TOCTaTHBOMY JJIs1 TPOQECiitHOT TiSUTHBHOCTI.

PH 4. Bmitu OynyBaTd Ta JOCHIDKYBaTH MaTeMaTW4YHI Mojeli (i3UIHUX,
COITIATbHO-CKOHOMIYHUX, TEXHIYHUX, OIOJOTIYHMX TOIIO IPOIECIB, CHCTEM,
mporiecis, popMalizyBaTu mpoodIeMu, OTUCaH1 TPUPOTHOIO0 MOBOIO, 32 JIOMTOMOTOIO
MaTeMaTUYHUX METO/IB, 3aCTOCOBYBATH 3arajibHi MiAXOAW JO MaTeMaTUYHOTO
MOJICITFOBaHHST KOHKPETHUX TPOIIECIB.

PH 5. Matu HaBUYKM BUKOPUCTAHHS 3arajibHUX O(ICHUX Ta CHEliali30BaHUX
MpOrpaMHKX 3ac001B 3a HAMPSMOM MpodeciitHOT AISITBHOCTI, BMITH KOPUCTYBATHUCS
CIeliagi30BaHUMHU THTEPHET-PECYpCAMMU.



PH9. Bmitu oprani3yBaTH HENEpPEpBHUI BIACHUM CaMOpPO3BUTOK 1
CaMOBJIOCKOHAJIEHHsI, HAOyTTS THYYKOro Crnoco0y MHCIEHHS HpPH TBOPUOMY
JOCIIIPKEHH]1, B TOMY YHCIII IPUKIaJHUX MAaTEMAaTUYHUX MPOOJIEM.

PH 15. Ymitu 3aiiicHioBatu 301p, ONpalOBaHHs, aHali3, CHCTEMaTU3alllo,
3aXMCT CHEIIa]i30BaHOT HAYKOBO-TEXHIUYHOI 1H(oOpMaIii 3 Ppi3HUX JKEPel,
YHUKAIOUM TpU LbOMY aKaJeMIYHOI HeI00pOYecHOCTi, pPOOUTH Bi3yali3aliio
aHanizy iHQpopmarii.

PH 16. BmiTn  3actocoByBaTM  Cy4acHI  TEXHOJOTIl  aJropuTMizaiii
OOYHUCIIOBATBHUX TMPOIECIB, METOJIB MpOorpaMyBaHHsS, MNPOrpPaMHOI peasizaiii
YHUCEJIbHUX 1 CHMBOJIbHUX aJITOPUTMIB.

PH 17. 3naTi OCHOBHI 4YHCENbHI METOJIMU Ta aJrOPUTMU PO3B’S3aHHS 3a]ad
NPUKIAIHOT Ta O0YMCIIIOBATILHOT MATEMAaTHKH.

PH 18. 3natu Ta BMITH JOCHIIPKYBaTH OCHOBHI MaT€MaTH4HI MOJENi, IO
BUKOPUCTOBYIOTHCSL JIJII OMUCAHHS Ta JOCHIIKEHHS JUCKPETHUX CHUCTEM DPI3HUX
THUIIIB, pEaTi30ByBaTH aJTOPUTMHU MOJICIIOBAHHS JJIsl TOCHIKEHHS XapaKTEPUCTHK
1 TOBEIIHKHU CKJIATHUX 00’ €KTIB 1 CUCTEM, ITPOBOJIUTH €KCIICPUMEHTH.

3a pe3yabTaTaMd BHUBUYCHHS HaBYaJIbHOI JUCHUILUIIHK 3700yBav JOKTOpa
¢i1ocodii MOBUHEH:
3HATH.

- OCHOBHI THIH 00’ €KTIiB Ta CTPYKTYP, 1110 BUBYAIOTHCS TeOpi€ro rpadis;

- BJIACTHBOCTI TpadiB Ta MMOB’sI3aHUX 3 HUMU 00’ €KTIB;

- TUIIOB1 METO/IH, SIKI BAKOPUCTOBYIOTHCS IPH poOOTI 3 rpadamu, oprpadamu,
MYJIBTHTpadaMu Ta MEpPEKaMU;

- MEXaHI3MH OIIIHIOBaHHS SIKICHHX IapaMeTpiB JTUCKPETHUX MoJeleh 1
KoH(irypariiid, cmoco0iB OMHWCaHHS, MOOYAOBH Ta JOCITIKCHHS MaTeMaTHIHUX
Mojenei Ha rpadax;

- OCHOBHI TE€OPETHUYHI Ta METOJIOJIOT1UH1 HAIIPSIMKH MEPEKEBOTO aHaIli3y;

BMITH:

- (hopmymroBaTH PUKIAAHI Ta TEOPETUYHI 33724l HA MOBI rpadiB Ta MEPEK,
3MIACHIOBATH MiA01p e(PEeKTUBHUX aNTOPUTMIB JJIS iX pO3B’SI3aHHS;

- PO3pOOIISITH TPOrpaMHy peati3allifo BUOPaHOTO aJIrOPUTMY, MPOBOIUTH
HaJAIITyBaHHS MMPOTPAMU Ta IHTEPIIPETYBATH Pe3yabTaTH ii poOOTH;

- 3aCTOCOBYBATH OTPUMaHi TEOPETUYH] 3HAHHS JJI JJOBEICHHSI BIIACTUBOCTEH
rpadiB Ta MOB’A3aHUX 3 HUMU 00’ €KTIB;

- (opmanizyBaT COIIAIbHO-EKOHOMIUHY TIpO0JeMy Ta 3alporoHyBaTH
aJICKBaTHI MEPEKEB1 METOIU JUTSl 11 aHAII3Y.



2. IIporpama HaABYAJIbHOI TUCUMILTIHU

Tema 1. ba3zoBi monsaTTst Teopii rpagis. Ilpukmanu rpadis. I'padp Tta ioro
300pakeHHda. OpienToBani rpapu. Myneturpadu. I'pad [arepuery. IlceBgorpadu.
Oznauenns rpady. Mapuipytu y rpadax. 38’ s13HicTb, niarpadu. CTymniHb BEpUIMHU.
JlepeBa, exBiBasieHTHI o3HaueHHs AepeBa. LLnax y rpadi. Ilepenymepariis uuxiy.
[TocnioBHICTh CTyNEHIB. 3aAMKHEHUW MapIIPYT.

Tema 2. Ilnanapwui rpadu. [Inanapuicts. I'inoTe3a npo yotupu papou. [lpuknaau
HerutanapHux rpadis. Kpurepiii Kyparoscbkoro. [lnacki rpadu, rpani ta Teopema
Kopnana. ®opmyna Eitnepa. Xpomatuune yucio ruiaHapHux rpadis. KiabkicTb
NepeTuHIB y NMoBHOMY rpadi. Xapakrtepusaiis ABoA0JIbHUX TpadiB. JIBomobHI
riaHapHi rpadu.

Tema 3. Anroputmn Ha rpadax. [Tomyk no rpady B mupuny ta rmubuny. [lepeso
nouryky. [lomyk 6510kiB y 3B’si3HOMY rpadi. 3HaX0KEHHSI MIHIMAJIbHOTO OCTOBY:
anmroputMu Ilpuma Ta Kpackana. HalikopoTmii musixu y 3BakeHHX oprpadax.
Anropurmu [ilikctpu ta @noiga-Yopuiena.

Tema 4. ®opmyaa Keai. YHinukniydi rpadu. Eineposi nukinu. KinbkicTs gepes.
Konysanns nepes. [To6ynoBa kofis [Iprodepa. BzaemHO 01HO3HaYHA BiIMOBIIHICTh
KoaiB Ta jaepeB. JlexomyBaHHs. Dopmyrna ISl KUTBKOCTI YHINMKIIYHUX Tpadis.
E#inepori mukim. Kpurepiii eiinmepoBocti. Llentp nepesa. [lepeBa 3 3amaHorO
MOCJIITOBHICTIO cTymeHiB. KinbkicTh Hei3oMopdHUX nepeB. OpieHTarlis rpady.

Tema 5. 'amizibTOHOBI UK. ["aMiUTETOHOBI ITMKIIH, TeopeMa [[ipaka. MHOXHHU
CyCiliB KIHIIIB MaKCHUMaJIbHOro nuUIAXy. HesamexxHi MHoXuHU. BepmmaHa
3B’s3HICTh. Kpurepiit XBartana. KuIbKICTh TaMiIBTOHOBHX IHKJIIB Y IOBHOMY
JBOAOJIBHOMY rpadi. Uuciio He3ameKHOCTI, 3B’ A3HICTh. | aMUTBTOHOBI ITUKJIH, 1110 HE
NEPETUHAIOTHCS. 3B’ SI30K 3 TEOPIEI0 KOAYBaHHS.

Tema 6. Ilapocnosnyyennsi. Teopemu Xomra m Kenira. 3amada mpo cBagnOw.
[Mapocrionyuenns. HeoOxinHa ymMoBa icHyBaHHS mapocmnoiaydeHHs. Teopema Xoia.
Bepmunane mokputTs, Teopema Kenira. [lapocmonyueHHs Ta CTyNeH1 BEpIIUH.
[Tapocnionyuenns B nepeBax. K-perynsapuuii 1ogoiasHuil rpad.

Tema 7. Mepexki Ta MOTOKHM y Mepexax. 3ajadya Npo MaKCHUMalIbHUN TMOTIK.
3amumIKoBi MEPEki, JOMOBHIOKYI MUISXH Ta po3pi3u. TeopeMa Ta y3araJlbHCHHM
anroputm dDopnaa-Dankepcona. AHani3 poOOTH aNTOPUTMY y BHUMAJAKY IUIAX Ta
parioHaIbHUX TMPOMYCKHUX 3/IaTHOCTEH. Bumamok ippaiioHambHUX MPOMYCKHUX
3natHoctet. [Ipuknag ®opaa ta Pankepcona. Meroa HaAHKOPOTIIMX HUISAXIB.

Tema 8. ExcTpemanbHa Teopist rpadis. Teopema Typana. Uncno He3aIeKHOCTI,
kiikoBe uuciio. Teopema Typana. [lpuknan rpady, Ha SIKOMY JOCSIKHA OIIHKA
Typana. 3amauya npo rpadu Ha momuHi. J(BomonpHuil miarpad. BepummHHe



NOKPUTTS Ay rpady Oe3 TpuKyTHUKIB. I'pad 06e3 mapHuX HUKIIB. XpOMaTUUHE
YHUCJIO Ta YMCIO HE3aJEKHOCTI. XPOMATUYHE YHUCIIO Ta MAaKCUMAJIbHUW CTYIIHb.
XpomaTuuHe 4ucio rpada Ta Horo JONOBHEHHS.

Tema 9. Teopis Pamcesi. Teopema mnpo 3HalloMCTBa cepej NIICTHOX JIOACH.
@opMyIIIOBaHHS Y TEpMIHAX HE3AJIEKHUX MHOXHMH Ta po3dapOyBanb. Yucina
Pamces. Bepxns oninka unciia Pamcest 3a jornomoru pekypceii. HuxkHs oriHka uncia
Pamces. Yucno Pamces nis 3ipku. Uucno Pamcest anis nepeBa Ta moBHOro rpada.
Po3dapOyBanns mioumHu. MOHOTOHHI MOCI1AOBHOCTI.

Tema 10. Bizyanizamis rpagis. Teopema TaTTa mpo «IpyXUHHE» YKIaJdaHHS.
AnroputMm nepeBipku miaHapHocTi «left-right planarity test». Bizyanizanis nepes.
HwxHi oniHKwy.

Tema 11. Kommnekcni mepexi. Beryn no Teopii komruiekcHux cucteM. OCHOBHI
HOHSTTS B Teopii Mepex. BracTuBOCTI 1 MeTpuKH aHali3zy Mepex. JlecKkpunTuBHUM
aHamiz Mepex. Posmoain cryneHiB By3iiB. beamacmitabui mepexi. JlokanpHl Ta
r100anbH1 KOe(IliEHTH KIacTepu3arlii.

Tema 11. MaremaTuuni moaesi Mepe:xk. Mojens BunagkoBoro rpady Eppomia-
Peni. Po3noain bepuymni. ®a3oBuii nepexia, BAHUKHEHHS 3B’ sI3HO1 KOMIIOHEHTH.

Tema 12. MaJjenbknii cBiT Ta auHaAMiuHi Moaeai 3pocTranHsi. Mojenb
bapabammu-Ansoeprt. [lepeBaxkne npuennanss. Mojiens MajaeHbKOT0 CBITY. Mojienb
Barma-Crporama. Ilepexin Bimg perymsipHoro rpada a0 BUNagKOBOro. MeTpuku
IIEHTPAJTBLHOCTI BY3JIiB 1 aHAJI3 3B’ SI3KiB.

Tema 13. TloHsATTS UEHTPAJBLHOCTI Ta mpecTHxkY. MojaensHi rpadu.
LentpansHicTs Mepexi. Anroputm PageRank. Croxactuuni marpuii. Teopema
[leppona-®pobeniyca. Crymeneni itepamii. Anroputm HITS. TlopiBHaHHS
pamxyBanb. Bigcrans Kendall-Tau.

Tema 14. CTpyKTYypHA eKBiBaJIeHTHiCTh. METPHUKHU CTPYKTYpPHOT €KBIBaJIECHTHOCTI
By3miB. EBkiimoBa Bincranb. Bincranp ['emminra. KopensmiiiHuN KoediiieHT.
[loniOHicTh 3a KOCHMHYCOM. AcOpTaTMBHE 3MillyBaHHSI. MOZYJISPHICTS.
AcopTtaTtuBHMI KOe(DIIIEHT. 3MIITyBaHHS 3a CTYNEHSIMU BY3IIIB.

Tema 15. Mepe:xkeBi cniibHOTH. [loHATTS MepexkeBux cmibHOT. IiTBHICTH
3B’s13kiB. MeTpuku. Po3nonin rpady Ha yactuan. Po3pisu B rpadi. MiHiManbHAMA
po3pi3, HOPMOBaHWHN po3pi3. ATJIOMEpaTHBHI Ta PO3MOALTBHI aJTOPUTMHU.
Kopensiniitna matpuus. Knactepuzaiis. [louarts npoMixkHocTi pedbep. AnroptMu
Heiomana-T'ipina.  CnektpanbHi  Metoau.  Onrtumizaimiss ~ MOAYJISPHOCTI.
Kinacudikaiiiss anroputmiB 3HaXOJI)KEHHSI CIIIJIBHOT.



Tema 16. Aaropurvu po3outrTs rpadiB. HaOmmwkeni anropurmu. 3anaya
3HAXOJP)KEHHS MIHIMAJIBHOTO po3pizy B rpadi. Anxroputm Randomized min-cut.
baratopiBHeBuil minxif. 3HAXOMKEHHS CHUIBHOT OararopiBHEBUM METOJIOM.
JlokanbHa KJ1acTepu3allisl.

Tema 17. MepexeBi crpykrypu. Ilonsarrta x-sapa rpady, Alaau Ta Tpiagud y
rpadax, motuBu. CreuianbHi TUOU Mepex. JIBomonpHl Tpadu 1 Mepexi
a¢uriiioBaHocTi. Mepexi 3 JOJaTHUMU Ta BiJ]' €MHUMU 3B’ sI3KaMHu.

Tema 18. Audy3ia y mepexax. [Iponec ¢izuunoi audysii. PiBusHHS nudysii.
Hudysis Ha wmepexax. Juckpernuit omneparop Jlammaca, martpuus Jlamnaca,
po3B’si3aHHS piBHSAHHA Audy3ii Ha rpadi. Bumankosi OnykanHs Ha rTpadi.
PosnoBcromkennsa emigemiil 'y mepexkax. Mogem SI, SIR, SIS na wmepexax.
MojientoBaHHS pO3MOBCIOAKEHHS.

Tema 19. Iloporosi moaesti BnimBy. Posnoscromkenns BrummBy. [loporosi moaesni
npuiHATTS pimenb. Monens ['paHoBerepa. BusHaueHHs HaWOUIbII BIUIMBOBHUX
By3JiB. Po3noBcromkenns ineil. Kackagm B mepexkax. basoBa Mojenb kackamy.
Posmipu kackaniB. JlocsirHeHHs koHceHcycy. HaBuanus y mepexi. Mogens Jle
['pyTta. YMOBHU nocsiKHOCTI KOHCEHCYCY. ColliaIbHUM BIUIUB.

Tema 20. Crtpateriuni moneai ¢opmyBanusa mepex. DyHKIST KOPUCHOCTI.
EdexTuBHICTh Ta cTabLIBbHICTh. MoOJenb 3B’s3KiB. Mojenb crmiBaBTOpiB. Mojerni
npocTopoBoi cerperariii. Moaens [lumtiara. MojgemtoBaHHS 3a JOIIOMOTH arc¢HTIB.



3. CTpyKTYypa HABYAJBHOI TUCHUILIIHI

Ha3zBa remu

KinbkicTs roqun

Ycbhoro

y TOMY YHCJIi

Jlexmil
HpakTuani
3aHATTS

Camocriiina
podoTa

1

Tema 1. ba3osi mousTTs TEOpii rpadis.

Tewma 2. Ilnanapui rpadu.

Tema 3. Anroput™u Ha rpadax.

Tema 4. ®opmyna Keni.

Tema 5. 'aMUIBTOHOBI [IUKIIH.

Tewma 6. [TapocnosrydeHHs1.

Tema 7. Mepexi Ta MOTOKH Y MEpEkKax.

Tema 8. ExctpemanibHa Teopis rpadis.

Tema 9. Teopis Pamcest.

Tewma 10. Bizyamnizariist rpadis.

Tema 11. MaTemaTuuHi MOIEITI MEPEXK.

Tema 12. Maneubkuii cBitT Ta
JUHAMIYH1 MOJICIT1 3pOCTaHHS.

Tema 13. [ToHATTS 1IEHTPATBHOCTI Ta
MIPECTUXKY.

SN E A (O] (6] [a] Kep) Kop) Hop) Kop) Hop) Kop) ] | \N)
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Tema 14. CTpyKTypHa €KBIBAJICHTHICTb.

Tema 15. MepexeBi CIUTBHOTH.

Tema 16. Anroputmu po3ouTTs rpadis.

Tema 17. MepexeBi CTpYKTYpPH.

Tewma 18. ludysis y mepexax.

Tema 19. [loporosi Mmoziesi BIUIUBY.

Tewma 20. Ctpareriuni Mojemi
(hopMyBaHHS MEPEK.
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4. TeMHn NPAKTHYHMX 3AHATH

° KinbkicTb

3/ Ha3Ba Temnu S

1 | ba3oBi nousATTS TEOPIi rpadis. 2

2 | Ilnanapwi rpadu. 2

3 | Anropurmu Ha rpadax. 2

4 | Eitneposi ta ['aMiIbTOHOBI IIUKJIH. 2

5 | MMapocmonyuenns. 2

6 | MepexiTa mOTOKH y MepexKax. 2

7 | EkctpemanbHa Teopist rpadis. 2

8 | Teopis Pamces. 1

9 | Bizyamnizamis rpagis. 2
10 | OcHOBHI MOHATTS B TEOPIi MEPEK. 1
11 | MaremaTuuHi MOJEIi MEPEXK. 1
12 | ManeHbKwii CBIiT Ta JMHAMIYHI MOJIEI 3POCTAHHS. 1
13 | lenTpanpHicTh Mepexi. 1
14 | CtpykTypHa eKBIBAJICHTHICTb. 1
15 | MepexeBi CIUIBHOTH. 1
16 | Anropurmu po30uTTs rpadis. 1
17 | MepexeBi CTpyKTYpH. 1
18 | dudysis y mepexax. 1

Pazom 26
5. Temn 7151 camocTiitHOT po6oTH

Ne KiabkicTn
3/ Ha3sBa Temu S —

1 | Marpuuna Teopema Kipxroda mpo nepesa. Ilomyk MiHiMansHOTO 3

(MakcuManbHOT0) OCTOBHOTIO Jica B rpadi.

2 | Ipocrip napuux miarpadis Ta MHOKUHA (YHIaAMEHTAILHUX LUKIIIB. 3

3 | Be3koutypHi rpadu, TONOIOrYHE COPTYBAHHS. 3

4 | Bagaui po3dapOyBaHHs BepIIuH Ta pedep rpada. 3

5 | Bacrocysanns rpadis s 3a1a4 nporpaMmyBaHHs. 3

6 | [Ipencrasienns ta BigHOBIIEHHS rpadis. 3

7 | JlepeBunna kinacuikamis po3miueHux rpadis. 3

8 | KoncrpykruBHa Teopis rpadis Ta ii 3aCTOCYBaHH. 3

9 | Teopist HewiTkux TpadiB Ta ii 3acTOCYBaHHS. 3
10 | PosapOysanns 3 nehekTOM Ta HOTO 3aCTOCYBAHHSI. 3
11 | MogaenoBaHHs B32a€MO/Iii B KOMIUIEKCHUX MEPEKAX 2
12 | Ananis Gpaykryaiiii B CKIaIHUX MEPEKaX 2

Pa3zom 34
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6. MeToau HABYAHHSA

[Ipy BuKIagaHHI HaBYaJbHOI JucuUIUIiHM «CyyacHa Teopid TrpadiB»
BUKOPUCTOBYIOTBCSI ~ Taki  METOAM  HABYaHHA:  IPOOJEMHO-TIONTYKOBUIA,
MOSICHIOBAJIbHO-UTIOCTPATUBHUM, 1HAYKTUBHUH 1 1€TYKTUBHUM.

8. MeToau KOHTPOJII0

BukopucTOBYIOTHCS HACTYIIHI METOIN KOHTPOJIIO:
1. I[ToToYHMI1 KOHTPOJIH 3HAHD:
- YCHE OINUTYBaHHS;
- BUKOHAHHS TPAaKTUYHUX POOIT;
- TECTyBaHHS;
- BUKOHAHHS JOCIIHUIIBKUX 3aBJIaHb.
2. [lincymMKOBUN KOHTPOJIb 3HAHB (1CTIHT):
- IMJICYMKOBUH TeCcT ab0 eK3aMeHalliiiHi OuIeTH.

9. Kputepii oniHIOBaHHS pe3yJIbTATIB HABYAHHS

Po3monia 6aJiB, siki oTpuMy€ acmipaHT

=
=
=
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[IIkaJya oniHIOBAHHA

Cyma 0OauiB 3a Bci
BU/IU HABYAJIBHOL
JJIBHOCTI

Oninka 32 HAIOHAJILHOIO IIKAJI0I0

A icnuTy

90-100

«BIIMIHHO» - 3/100yBa4 MOBHO 1 BCEOIYHO PO3KPUBAE MUTAHHS
TEMHU, BUTBHO OTIEPYE MOHATTSIMH 1 TEPMIHOJIOTIEIO, JEMOHCTPYE
IIIMOOKI 3HAHHS JPKEpEJ, Ma€ BIACHY TOYKY 30pY CTOCOBHO
BIJIMIOBIIHOT TEMH 1 MO’KE apTYMEHTOBAHO 1i TOBOJIUTH

75-89

«mobpe» - 3araJioM pIBeHb 3HAaHb 3700yBadiB BIAMOBITaE
BUKJIQZICHOMY BHILE, aj€ MaroTh Miclle JesKl YHyIIeHHS IpH
BUKOHAaHHI  3aBJaHb, OOTpYHTYBaHHS HETOYHI, HE
HIATBEPPKYIOTHCS JOCTaTHRO OOTPYHTOBAHUMHU JI0Ka3aMU

60-74

«3aJI0BUILHOY - 37100yBa4 pPO3KPUB MUTAHHS, B 3araJIbHUX pUCaX,
pO3yMi€ iX CyTh, HAMAraeTbcsi pOOUTH BUCHOBKH, aJle IPU IbOMY
NPUITYCKAEThCI ~ TPyOMX  TMOMMJIOK, MaTepial  BUKIAIae
HEJIOTTYHO 1 HE CaMOCTIHHO

35-59

HE3aJ0BUTHHO» - 3 MOXJIMBICTIO TIOBTOPHOTO CKJIQJIaHHS,
3100yBayd HE B 3MO31 JaTH BiANOBIh HA IMOCTABIICHE 3aITUTAHHS
a0o BIAMOBIb HEMIPABUIIbHA, HE PO3YMI€ CYT1 MUTAaHHS, HE MOXKE
3pOOUTH BUCHOBKH

0-34

HE33JIOBUTPHO» - 3 O0OOB’SI3KOBHM TIOBTOPHHM BUBYCHHSIM
IUCHAIUIIHA

10. OpieHTOBHMII MEepeTik MUTAHb 10 MiZICYMKOBOI0 KOHTPOJII0 (icmuTy)

1. OcHOBHI 03Ha4YeHHs, ITOB’s13aHi 3 TpadaMu, oprpadamu Ta MyJbTirpadamu.
2. Criocobu 3aBma"Hs rpadis.

3. Marpuiii cyMKHOCTI Ta 1HIIUJEHTHOCTI, iX BIACTUBOCTI.

4. Po3apOyBanHs turaHapHUX rpadiB Ta KapT.

5. Teopema mipo yotupu hapom.

6. loBeneHHst TeopeMu mpo 11’ sATh (apo.

7. Hoctatni ymoBu ['pertma ta ['prordayma 3-po3dapOboBaHoCTi mmackux rpadis.
8. Kputepiit 1BoobHOCTI Tpada.

9. XpoMaTuuHi IMOJIHOMH, iX BJACTUBOCTI.

10. Hepo3B’s3aHi 3aa4i, K1 OB’ s13aH1 3 XPOMAaTHYHUMH TTOJTTHOMAMH.

11. Jlicu Ta nepesa.

12. ExBiBaJICHTHI O3HAYCHHS JIepeBa.

13. KopeneBi Ta 0CTOBHI JiepeBa.

14. Anroputmu IIpima ta Kpackana 3HaX01K€HHSI MiHIMAJIBLHOTO OCTOBA.
15. Po3dapOyBanns pedep rpadiB u mynbTirpadis.

16. Teopemu Bizinra ta IllenHoHa.

17. XpoMaTuuHui 1HAEKC JBOJOJILHOTO Tpada.

18. InTepBanbHi po3dapOyBanHs. 3B’ 430K 3 3aJjJa4aMU T€OP1i PO3KIAIIB.

19. binapni gepesa. 30epiranss Ta nouyk iHdopmarii y O1HapHUX JepeBax.
20. [epena, 1o 30anancoBani 3a Bucotoro (AVL-aepeBa) Ta 3a Baroro.
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21. IloporoBi Moje1 BIUIUBY.

22. Ilomyk no rpady B LIMPUHY Ta IMUOMHY. BIacTUBOCTI AepeBa MOIIYKY.

23. 3B’S30K MOUIYKY B IIMPHUHY 3 HAMKOPOTIIMMHU JIAHLIFOTaMH rpada.

24. IlepeniueHHs Ta KOAyBaHHS rpadis.

25. Ilpo6iema izoMopdhizmy.

26. Konysanns aepes. Ko [Iprodepa.

27. Teopema Keni npo KiIbKICTh MO3HAYEHUX JEPEB.

28. Touku 3usieHyBaHHS, MOCTH Ta OJIOKH Tpada.

29. BepmaHa Ta pebepHa k-3B’I3HICTb.

30, XapaxTepuszallisi JB03B’ A3HUX rpadis.

31. B3aemHe po3stamyBaHHs ABOX OJIOKiB y rpadi. JlepeBo OJIOKIB Ta TOYOK
3uJIeHyBaHHS. AJITOPUTM MOIIYKY OJIOKIB.

32. Teopema TaTTa npo «IpYyKUHHE» YKIIAJTAHHS.

33. Anroput™m niepeBipku miaHapHocTi «left-right planarity test».

34. Bizyamnizaiis aepeB. HuxkHi OIIHKH.

35. HaiikopoTiii nuisixu y 3BakeHUX oprpadax. Anroputmu JiikcTpu Ta
®drona-yYopuenia.

36. OCHOBHI MOHATTS B TEOPii KOMIJICKCHUX MEPEK.

37. BracTHBOCTI 1 METPUKH aHAIII3y MEPEXK.

38. JleckpunTUBHUI aHAIII3 MEPEK.

39. Mepexki Ta NOTOKU Y MEPEkax. 3ajada npo MaKCUMalbHUHN TOTIK.

40. 3anunIkoBi Mepexi, TOMOBHIOIOUI IIJIIXU Ta PO3PI3H.

41. Teopema Ta y3arasibHeHU# anroputMm dopaa-dankepcona. AHamiz podoTH
AITOPUTMY y BUMAJKY LIUTHUX Ta pallloHATBHUX MPOMYCKHUX 3110HOCTEH.

42. MeToJ1 HAMKOPOTIITUX IIJIAXIB.

43. Mopnenps BunaakoBoro rpady Epnomra-Peni. Po3noain bepuymri. ®a3oBuii
nepexijl, BAHUKHEHHS 3B’ 13HOT KOMIIOHEHTH.

44, HaGopum Oe3nmepeTHHHUX JAHIIOTIB, IO TOEIHYIOTh MBI MIAMHOXHUHU
BepiuH rpada (oprpada).

45. BepmmaHa Ta pedbepHa TeopeMu MeHrepa.

46. Kpurepii BepmmnHOi Ta pedepHoi k-3B’s13H0CTI TpadiB (Teopema YiTHi).

47. MaJIeHbKHH CBIT Ta AUHAMIYHI MOJIEJI 3pOCTaHHS.

48. O6xoau rpadis.

49. EitnepoBi Ta TaMiIbTOHOBI Tpadu.

50. Teopema Eitnepa Ta anroputm @nepi.

51. HocratHs ymoBa raminbToHOBOCTI. Teopemu [lipaka Ta Ope.

52. 'amMiIbTOHOBI ITUKJIA Ta 3a7a4a KOMIBOSKEPA.

53. MogenbHi rpadu. [ToHATTS EHTPATBHOCTI Ta MPECTUKY.

54. He3zanexai MHOKWHHU BEpPIINH Ta pedep rpada.

55. BepmmnHi Ta pebepHi MOKPUTTS, GAKTOPH Ta MAPOCTIOTyUSHHS.

56. YwucnoBl mnapameTpu, NOB’si3aHI 3 HE3AJEKHICTIO Ta MOKPUTTIMH, iX
BJIACTUBOCTI.

57. Teopema I'annai.

58. CTpyKTypHa €KBIBaJICHTHICTb.

59. MeTpuku CTpYKTYpHOI €KBIBaJICHTHOCT1 BY3ITiB.
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60. Haiibinp11 napocnonyyeHHs Ta JaHIIOTH, 1110 YePIYIOThCS.

61. XapakTepusanis HalOLUIBIIUX NAPOCIIOIYUYEHb Y TEPMIHAX JIAHIIIOT'1B.
62. [lapocnionydeHHs1, K1 TOKPUBAIOTH JIOTIO JIBOJIOJIBHOTO Tpada.

63. Unciio He3aJIe’KHOCTI, KIIIKOBE YHCIIO.

64. Teopema Typana. [Ipuknan rpady, Ha sKOMY JTOCsSKHA OlliHKa TypaHna.
65. Teopemu Kenira npo uuciio pebepHoi He3aleKHOCTI JBOAOJIBHOTO rpada
66. AJNTOpuUTM 3HAXOJKEHHS HAMOUIBIIOrO MApOCHOJYYEHHS Ta HAaWMEHIIOro
BEPIIMHHOIO MOKPUTTS Y IBOJOJILHOMY rpadi.

67. 3amaya npo NpU3HAYECHHS.

68. IloHATTS MepekeBUX CIUIBHOT.

69. Knacudikariiss anroputMiB 3HaXOJIKEHHS CIIUIBLHOT.

70. ITnacki Ta manapHi rpadu.

71. HopmanbHi kapTu Ta EiiiepoBi MHOTOTpaHHUKH.

/2. ®opmyna Eitnepa Ta 11 HacIiIKy.

73. Kpurepiii mnanapaocti [lonTtpsrina-Kyparoscekoro.

74. Anroput™ ykiagaHHs rpada Ha MIIOMMHI.

75. IoHATTS reOMETPUYHO JABOICTOrO Tpada.

76. Anroput™Mu po30UTTs Tpadis.

7'7. Po3dapOyBanHs BepiivH rpadis.

78. HaitnpocTirii OLiHKK XpOMaTUYHOTO YHUCIIA.

79. Teopema bpykca.

80. Mudy3is Ha Mepexax.

81. Po3noBcro/KeHHS emifieMiil y MepeKax.

82. MonentoBaHHS PO3MOBCIOKEHHS.

12. PexomengoBaHa Jiteparypa

OcHoBHa JiTepaTypa JTUCUMILTIHA

1. Bollobas B. Modern Graph Theory. — Springer, 1998. — 394 p.
2. Diestel R. Graph Theory (4th ed.) — Springer, 2010. — 375 p.
3. Aggarwal C. C., Wang H. Managing and Mining Graph Data. — Springer, 2010.
— 610 p.
4. Cook D. J., Lawrence B. H. (ed.) Mining Graph Data. — Wiley, 2007. — 479 p.
5. 3sikoB A. A. OcHoBHI Teopuu rpadoB. — M: By3oBckas kuaura, 2004. — 664 c.
6. Kacesno B. H., EBcturneeB B. A. I'padsr B mporpammupoBanuu: 00padboTka,
Bu3yanuzanus u npumenenue. — CI16.: BXB-IletepOypr, 2003. — 1104 c.

JdonmomixHa jiTeparypa AMCHUILTIHH

1. Komyun B. ®@. Cnyuaiinsie rpadsi. M: Guszmatiur, 2004. — 256 c.
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2. Aneckepos @.T., Xabuna 3.J1., [Isapu JI.A., bunapueie oTHOWEHUs, Tpadbl U
KoJuleKTUBHBIE pemenus. M.: 3a. nom ['Y-BIIID, 2006. — 300 c.

3. I'ybanoB /. A., HoBukoB J[.A., UxaptumBmiu A.I'. CounanbHble CETU: MOACIH
MH(OPMAIIMOHHOTO BIUSHUSA, YNpaBIE€HUA U NpOTUBOOOpcTBa. M.: Du3MaTiuT,

2010. — 228 c.



