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Level of higher education
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21. MecTto aucuumiannsl B cTtpykrype OOII
Huctmmumnaa  b1.B.04 «Teopust rpadoB» otHocutes k yact OOIl 1Mo HampaBiICHHIO MOIATOTOBKH

02.03.02 «®DynnamentanbHas wuHPOpMaTHKAa W WHPOPMALMOHHBIE TEXHOJIOTHWY», (QopMupyemMon
ydacTHHKaMy 00pa3oBaTeNbHBIX OTHOIICHMH. J(ucuuruimHa yuraercs cryaeHTam | u 2 Kypca Bo 2 U 3

ceMecTpax, 7 3a4eTHBIX eANHHUIIL, 252 yaca, 3aueT (2cemecTp) U 9k3ameH (3 cemectp).

Discipline b1.B.04 "Graph Theory" refers to the part formed by the participants of educational relations.

Ne MecTo 1MCUMILIHHBI B Y4eOHOM CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
Bapu JIaHe 00pa3oBaTe/IbHOM 3anoJiHeHus1 B KOHcTpyKTope PILI
aHTa NPOrpamMmbl
1 brnox 1. ductummuasl (Momynu) | Aucnumnuna b1.B.04 «Teopus rpados» oTtHOCHTCS K
Yacrs, dopmupyemas | vactu OOIl wampasnenuss mnoarotoBku 02.03.02
y4aCTHHKaMHd  0OpazoBaTenbHbIX | «PyHIaMeHTalIbHAs HHPOPMATHKA U WH(POPMAIIMOHHEIE
OTHOIICHUN TEXHOJIOTHI, bopmupyemoit y4acCTHUKaMU
00pa3zoBaTebHBIX OTHOIICHHUH.

2. Ilnanupyemble pe3yabTaThl 00y4eHUsl 0 JUCHHUIJIMHE, COOTHECEHHbIE ¢ MIAHUPYeMbIMH
pe3yJibTaTaMu OCBOEHHsI 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHUMAMU U HHAUKATOPaAMHU
JOCTHKEHUS] KOMIIETeHU)

IInanupyemMble pe3ybTaThbl 00y4eHHs MO JUCHUILINHE (MOAYJIIO), B
COOTBETCTBHU € HHIAMKATOPOM J0CTHKEHUS] KOMIIEeTeH MU /

UHPOPMAYUOHHBIX
mexnonozuil /
Ability to use

modern
instrumental and
computing tools of
information
technology

Student knows basic
principles of automation
and computerization for
collecting and
processing of physical
information

@opmupyenmbie Pl dl i for the discipli dule), i d ith
anned learning outcomes for the discipline (module), in accordance wi
KOMIIeTeHIIMH g L. . pline ( ), HaunmenoBanue
(KOJL, COZiepIKaHue the indicator of achievement of competency F—
HNuaukarto
KOMITETEHITUH) / P cpexcTa /
AOCTHKEHHS
KOMIIeTeHIIU I
Formed Pe3yabTaTnl 00y4YeHuUs IO TUCHHILIAHE / Name of the
competencies (koz, coneprkanue
UHIUKaTopa) / . s evaluation tool
(code, content of A pa) Learning outcomes by the discipline
Competency
competence) . A
achievement indicator
(code, indicator content)
TIK-5 TIK-5.2. 3naem 3namo ocrosnvie nonsmus meopuu 2pagos: cobecedosanue /
interview
Cnocoben OCHOGHbLE NPURYUNLL U30MOP UM, HYMU U YUKTBL, CEA3HOCTMY,
agmomamuzayui u .
UCTONb308AMb wapHupbl, nepewteiku u 610Ku, MmempuiecKue
KOMNblomepuzayuu
cospemenitble Xapaxkmepucmuku, Kapkacsl, NPOCMpancmed
npoyeccos coopa u
UHCIMPYMEHMANbH 3 . 5 )
e i obpabomiu usuueckoii | YHKI06 U PA3pesos; cnocodsl npedcmasnentis
gbruucIumenvuvie | UHGopmayuu / epagos; sadcneliuiue K1accuvl epagos: depesvs u
cpedcmea Jeca, 08y0oabHble 2paghvl, naaHapHvle 2paghvi,

OCHOBHbLE (hakmbl U3 meopuu 2pagos; areopummol

pewienus 3a0ay Ha epagax /

Students must know the basic concepts of graph
theory: isomorphism, paths and cycles,
connectivity, cutpoints, isthmuses and blocks,
metric characteristics, skeletons, cycle spaces and
cut spaces; ways to represent graphs; most

important classes of graphs: trees and forests,

bipartite graphs, planar graphs, basic facts from




graph theory; algorithms for solving problems on
graphs

IIK-5.4. Ymeem
obpabamvisame
nonyyentvle 8 xooe
IKCnepumMeHma OaHHvle ¢
UCNOB308aAHUEM
COBDEMEHHBIX
UHPOPMAYUOHHBIX
MeXHOA02UlL; NPOBOOUMNb
YUCTIeHHble Pacyemyl
Qusuyeckux eenuyun npu
obpabomxe
IKCNEPUMEHMATTLHBIX
pe3yrbmamos /
Student is able to
process data obtained in
experiment with the use
of modern information
technology,; make
calculations of physical
quantities when
processing experimental
results

Ymemu gvinoansms npeobpazosanus mexncoy
PABIUYHbIMU (PopMaAMU RPEOCMAaGIeHUsl 2pao8,
Haxooumv Hauboiee payuoHaIbHbLe
npeocmagnenust 0l peuwenUs pasiudHblx 3a0ay u
Ppeanuzayuu aneopummos, Cmpoums 2pagosvle
MOO€U PeanbHblX OMHOULEHUT, NPUMEHSIND
meopemuueckue 3HaHusL Ol UCCIe008AHUS

ceoticms epagos /

Students must be able to perform transformations
between various forms of graph representation,
find the most rational representations for solving
various problems and implementing algorithms,
construct graph models of real relations, apply
theoretical knowledge to study the properties of
graphs

mecm /
test

3a0aqu /
tasks

3. CTpyKkTypa U coaepKaHue TUCUUILUTHHBI

3.1. TpyaoeMKOCTb JUCHUNJIMHBI

Ounas popma 00yueHust

Bcero 2 cemecTp 3 cemecTp
Oo0masi TPy10eMKOCTh 7 3ET 33ET 4 3ET
Yacos 1o yueGHOMY IIaHY 252 108 144
B TOM 4YHCJIe
ayJAUTOPHbIE 3aHATHA (KOHTAKTHasi padora): 67 33 34
- 3aHSATHS JeKIHOHHOI0 THIIA 32 16 16
- 3aAHATHUS CEMHUHAPCKOIrO THIA 32 16 16
- 3aHATHUSA JA00PATOPHOIO TUNIA 0 0
- TeKyluid KoHTpoJb (KCP) 3 1 2
caMocTosiTe1bHasi padoTa 149 75 74
IIpomexyTouHas aTTecTanus — 3a4eT, IK3aMeH 36 (3x3ameH) 0 (3auer) 36 (3x3ameH)

3.2. ConepxaHue QTMCUMILTHHBI

HauMenoBanue u KpaTKkoe¢ coaepkaHue pa3jaejioB u

TeM AUCHHILIMHBI

B ToMm uncie

Bcero
(yachl)

KonTakTHas pa6ora (padota Bo
B3aHMO/IeliCTBHH C NpenojaBaTeiiemM),
yacbl. U3 HuX

s1 pador
obyuar




BansgTus
THIA
3anaTus
THIIA
3ansaTus
THIIA

2 cemecTp

108

O~ PIEKIITOHHOTO
O~ [CEMHHAPCKOTO
< nabopaTtopHoro

—
—

ﬁ Bcero

75

Tema 1. Hauansnbie nousitust. [Tousrue rpada. Turs
rpagoB. CriocoOsl 3ananusi. FizoMophu3M, HHBapUAHTHI.
Toarpadsr. [Ipobiema BoccTanopneHus. Oriepauy Ha
rpadamu. ['padsr nepecedennii. [IyTu 1 IUKITHL.
CBSI3HOCTb, KOMITOHCHTHI, INAPHUPBI, IEPELICHKH.
PaccrosiHUS M MeTpUYeCKUE XapaKTEPUCTHKH /

Initial concepts. The concept of the graph. Types of
graphs. Ways to give a graph. [somorphism, invariants.
Subgraphs. Recovery problem. Operations on graphs.
Intersection graphs. Paths and cycles. Connectivity,
components, cutpoints, isthmuses. Distances and metric
characteristics.

19

13

Tema 2. Ilepeunciaenue rpagos. Uucio noMeyeHHbIX
rpadoB. ABToMop¢u3Mbl. HUCII0 CrIOCOOOB TOMETUTH
rpad. Uncio HemoMeueHHbIX TpadoB (0e3
JI0Ka3aTeNnbCcTBa). ACUMITOTHYECKOE NTepEeUHCICHNE.
«[Touru Bce» rpadul. [Ipumepsr: rpadsr auameTpa 2,
CBSI3HBIC Tpadsl /

Enumeration of graphs. The number of labeled graphs.
Automorphisms. The number of ways to label a graph. The
number of unlabeled graphs (without proof). Asymptotic
enumeration. "Almost all" graphs. Examples: graphs of
diameter 2, connected graphs.

17

13

Tema 3. Metoabl 06xo1a rpagoB. O6mas cxema 00xoa.
ITouck B mmpuny. BFS-nepeBo. Beraucnenue paccTosHUi.
ITouck B rmy6uny. DFS-nepeBo. Brisanenue nepemieiikos,
HIaPHUPOB, OJIOKOB /

Graph traversal methods. The general principal of
traversal. Breadth first search. BFS-tree. Calculation of
distances. Depth first search. DFS tree. Identification of
isthmuses, cutpoints, blocks.

19

13

Tema 4. Baxknelimmue kiaaccosl rpagos. Jlepesbs, ux
cBoiicTBa. KopHeBbIe epeBbsi. ANTOPUTM pacIIO3HABAHHS
n3oMopdu3mMa nepesbeB. Kapkacsl. J|ByoibHbIe Tpadsl,
teopema Kenwnra. [Imanapasie rpadsr, popmyna Ditepa,
KPHUTEPUH TUIAHAPHOCTH. AJITOPUTM PACIIO3HABAHHS
TUIAHAPHOCTH /

The most important classes of graphs. Trees, their
properties. Rooted trees. Algorithm of recognition for
isomorphism of trees. Skeletons. Bipartite graphs, the
Koenig theorem. Planar graphs, Euler's formula, planarity
criteria. Planarity Recognition Algorithm.

19

13

Tema 5. Iluxkasl. Ditneposs! 1uKiel. Kpurepuit
CYILECTBOBAHHA. AJTOPUTM NOCTPOCHHS. | aMHIIBTOHOBEI
LUKJIBL. AJTOPUTMBI IOUCKA TAMUJIBTOHOBBIX [TUKJIOB.
KBasunukisl. [IpoctpancTBo nukioB. OyHIaMEHTAIbHBIC
LUKJIBL. AJITOPUTMBI IIOCTPOCHUS Ga3nca UKIIOB.
IpocTpaHcTBO pa3pe3oB. CBs3b MEKIY MPOCTPAHCTBAMH
LMKJIOB U pa3pe3oB /

Cycles. Euler cycles. Criterion of existence. Algorithm of
finding. Hamiltonian cycles. Algorithms for searching
Hamiltonian cycles. Quasi-cycles. Cycle space.

33

10

23




Fundamental cycles. Algorithms for constructing the basis
of cycles. The space of cuts. The relationship between the
spaces of cycles and cuts.

Texymmii korTpoIH (KCP)

O | —

IIpomexyTouHas aTTecTalys — 3a4eT

3 cemectp 144 16 16 0 32 74

Tema 6. HezaBucuMble MHOKeCTBA, KJIMKH,
BepIIMHHBIE MOKPBITHs. CBsI3M MEXAY TpeMs 3aJ1a4aMu.
JlepeBo pelienuii s 3a1a4u 0 HE3aBUCUMOM MHOKECTBE.
OBpUCTHYECKHE AITOPUTMBL, TipuMeps. ToUHBIN U
NPUOIMKESHHBIN alrOpUTMBI IS 3a]]a4H O BEPLIMHHOM 20
TIOKPBITHH /

Independent sets, cliques, vertex covers. Links between
the three tasks. Solution tree for the independent set
problem. Heuristic algorithms, examples. Exact and
approximate algorithms for the vertex cover problem.

Tema 7. Ilapocouyeranus. 3agauu 0 NAPOCOUYETAHUH U O
peOepHOM MOKPHITHHA. METO YBETMYHBAIONIHMX Ty TEH.
AJTOpPHUTM U151 ABYNONEHBIX rpados. HezaBucumsle
MHOECTBA B JIBYIOJBHBIX Tpadax / 16 2 2 0 4 12
Matchings. Matching and edge cover problems. The
method of augmenting paths. Algorithm for bipartite
graphs. Independent sets in bipartite graphs.

Tema 8. Packpacku. Packpacka Bepiiua. OnieHKH
XpOMAaTHYECKOTro 4Kcia. JlepeBo pelieHui.
[MocnenoBarensHas packpacka. [Ipodiema 4-x Kpacok.
Packpacka pebep, Teopema Busunra / 20 3 3 0 6 14
Colorings. Coloring vertices. Estimates of the chromatic
number. Decision tree. Sequential coloring. The problem
of 4 colors. Coloring of edges, Vizing's theorem.

Tema 9. ITorokn. 3a7aua 0 MAaKCUMaJIbHOM IOTOKE.
Merton ®opaa-Pankepcona. AiaroputMm damonca-Kapmna
/ 20 3 3 0 6 14
Flows. The maximum flow problem. Ford-Fulkerson
method. Edmonds-Karp algorithm.

Tema 10. OnTuMaJibHbIEe IYTH U KAPKACHL. AJITOPUTMBI

IIpuma, Kpackana u J{efikcTpsl /

OII))timal Ir))aths and ﬂ(eletoﬁs. Algorithms of Prim, 30 5 5 0 10 20
Kruskal and Dijkstra.

Texymmii kourpons (KCP) 2

[TpomexxyToyHas aTTecTamus — SK3aMeH 36

Utoro 288 32 32 0 64 | 185

Texkymuii KOHTPOJIb YCIEBAEMOCTH peajn3yercs B opMmax OMPOCOB HA 3aHATHUAX CEMUHAPCKOrO THIIA.
[IpoMexyTouHas aTTecTalus MPOXOIUT B TPAAULIMOHHON dopMe (3a4eT MO0 OKOHYAHUH 2-TO ceMecTpa U
9K3aMEH 10 OKOHYaHHUH 3-TO CEMECTPA).

4. YuyeOHO-MeTOAMYECKOE O0ecreYeHne CAaMOCTOATEIbHOM PadoThl 00y4YAKIIMXCH

BoinonHnenue 1oMamHuxX NpakTUYECKUX 3a/1aHui C MOCIeNyIoIIel TPOBEPKOIl 1 00Cy K IeHUEM.
N3yuenue nureparypsl U MpopabOTKa TEOPETUUECKOTO MaTepuaa JICKIIMOHHBIX 3aHSITHIM.

OO0pa3oBarenbHBIA MaTepUA JUISI CAMOCTOSTEIBHON Pa0OTHI CTYICHTA:



1. Copouan C. B. OcHoBHI Teopun rpadoB. YaeOHO-MeTOuIecKoe Mocooue (Ha aHTITUHCKOM
A3bIKe). DNeKTpoHHOe u3ganue. 2012.
http://eng.unn.ru/images/files/bach_it/Fundamentals_of Graph_Theory.pdf

2. Axnekcees B. E., TananoB B. A. I'padsr u anropurmbl. CTpyKTypsl JaHHBIX. Moenn

Boruncienuit. M.: UHTYUT.PY, bunom. JITaGopaTopus 3nanuit, 2012.
http://www.intuit.ru/studies/courses/101/101/info

3. AnexkceeB B. E., 3axaposa [I. B. Teopus rpacdoB. OnektponHoe uznanue. 2012.
http://www.unn.ru/books/resources.html  482.12.08.

KoHTtposbHBIE BONPOCHI M 3aJaHMs I IPOBENCHMS TEKYLIErO0 KOHTPOJIS U IPOMEXKYTOYHOU

aTTeCTAallMU 110 UTOraM OCBOCHUA JUCHUITIIIMHBI IPUBCACHBI B II. 5.2.

5. ®oHa OLIEHOYHBIX CpeacTB AJast l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JTUMCHMUIIJIMHE (MO}IyJIlO),

BKIJIFOUAKOIIIU .
5.1. Onucanue miKaa oueHUBaAHUS Pe3yJIHLTATOB 00yYeHHsI M0 TUCIHILIHHE
YpoBennb Ixana oueHuBaHusi chOPpMHPOBAHHOCTH KOMIIETEHIUI
copmupoBan
HOCTH HeY/I0BJIETBO | Y/IOBJIETBOPH
IJI0X0 Xopoio 04eHb XOPOLIO OTJIMYHO NPEeBOCXOTHO
KOMIIeTEeHI M PUATEJIBHO TEJIbHO
(uHAMKaTOpa
OCTHIKEHMS
A N He 3aureno 3aureHo
KOMTIETEHIIHI1)
OtcytcTBHE
3HAHUI
VYpoBeHb YpoBeHb
TEOPETUIECKO . .
YpoBeHb MuHHMMaJIEHO | 3HAHWH B 3HAaHUH B YpoBeHb
ro Marepua’a. . . o
3HAHUN HIDKE | JOMYCTUMBIH o0beme, o0beme, 3HAHUU B YpoBeHb
MHUHUMAaJIbHBI OBCHb COOTBETCTBYIO COOTBETCTBYIO o0Beme 3HAHUU B
HesosmosxHOC P N yrott yrott ’
Th OLCHUTH X 3HAHUH. eM Iporpamme €M MporpaMme COOTBETCTBYIO | 00BEMeE,
3HaHus nomHoTy TpeOOBaHHH. Jormymieno MOJATOTOBKH. TOATOTOBKH. meM TIPEBBILIAOIIE
— WMmenu MmecTo | MHOTO Jlomymexno Jomnyueno nporpamme M IporpamMmmy
rpyOsIe HETpyOBIX HECKOJIbKO HECKOJIbKO MOATOTOBKH, TOATOTOBKH.
BCJIC/ICTBUC
oTKasa OINOKH. OIIUOKH. HETpyOBIX HECYIIECTBEHH 0e3 ommooK.
OIIHO0K BIX OLIHOOK
oOyyaromieroc
s OT OTBETA
IIpomemonctp | IIpomemoHCTpH Iponemonctp | IMpomemoncTp
Orcyrereue Ipu pemeHuy ITpoaeMoHCTPH
HPOBaHbI pOBaHHI BCe HPOBaHKI BCe HPOBaHBI BCE
MHUHHMAaJIbHBI CTaHJAPTHBIX PpOBaHbI BCE
. OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIE
X YMCHHHU. 3a71a4 He OCHOBHBIC
Y a YMEHHUSL. YMEHHUSI. YMEHHUSI, YMEHHS,
Heso3moxHOC | mpogemoHCTp YMEHUS.
Pemenst Pemens! Bce pelleHsl Bee pelIeHsl Bce
Th OLIEHUTh HUPOBaHbI Pemiens! Bce
THUIIOBBIC OCHOBHBIC OCHOBHBIC OCHOBHBIE
HajJuuue OCHOBHBIC
VYMeHus . OCHOBHBIC 3a71a4u C 3a71a4u C 3a71a4i C 3a1a4u.
MEHUI MEHUS. 3a/1a4H.
y yme HETrpyObIMHU HETrpyObIMU OT/IENbHBIMU BuImoaueHs!
BCJIEICTBHE Brinonnens! Bce
OIINOKaAMH. OIIMOKaAMH. HECYIIECTBEH | Bce 3aHaHU,
OTKa3a HMmenu mecto 3aJaHusl, B
BeimosiHeHb! BrimosHeHs! Bce HBIM B IIOJIHOM
06yqa}o]_]_[eroc l“py6LIe IIOJJHOM
BCE 3aJ1aHUs, 3aJl1aHus, B Heao4YeTaMu, o0beMe 0e3
s OT OTBETA OIINOKH. 00BeEME, HO
HO HEC B IIOJITHOM BBITIOJIHCHBI HEI0YETOB
HEKOTOPBIE C
T1OJIHOM o0Beme, HO BCE 3aJIaHUS B



http://eng.unn.ru/images/files/bach_it/Fundamentals_of_Graph_Theory.pdf
http://www.intuit.ru/studies/courses/101/101/info
http://www.unn.ru/books/resources.html

oObeme. HEKOTOpBIE C HEJ04ETaMH. MOJIHOM
He0YeTaMH. oOBeMe.
OrcyTcTBHE [Ipu permenuu
BJIQJICHUS cranmaptaeix | Mmeercs IIponemonctpu | IlponemoncTpu TpoemoncTp
MaTepUaIOM. 3a1a4 He MUHMMAJIBHBl | POBaHbI pOBaHbI HpoBaHi IIponemoHCTp
HeposmoxHoC | mpomemoncrp | ¥ Habop 6a3oBbIe 6a3oBbIe HpPOBaH
HaBBIKH IIPH .
Th OIIEHUTD HpPOBaHbI HaBBIKOB IS HaBBIKU TIPH HaBBIKH TIPH B TBOPYECKHUH
HaJM4ne 6a30BbIE peleHus peLeHuu peleHuu HOJXO K
Hasbixu HECTaHJapTH
HaBBIKOB HAaBbIKH. CTaHIApTHBIX | CTaHAAPTHBIX CTaHIapTHBIX - PpeLIeHUI0
BCIIEJICTBHE 3a71a4 C 3a7a4 ¢ 3aza4 Oe3 HECTaHIapTH
OTKa3za HNwmenn mecto HEKOTOPBIMU HEKOTOPBIMU OomubOoK U oumOoK u BIX 3aJa4.
06yqa}01.ueroc pr6BI€ HEI0UYETaMH. HeJaoYeTaMu HEI0YETOB. HE/IOHUCTOB.
s OT OTBeTa OIIMOKH.
IMkana OLHCHKH IPpH l'[pOMe)KyTO‘{HOﬁ arTrecranumu
Ounenka YpoBeHb NOATOTOBKHU
Bce xomreTeHnnmM (4acT KOMITETSHIINH ), Ha YOPMUpPOBaHUE KOTOPHIX
IIpesocxoxnmo HarpasjeHa JUCHHUIUIMHA, COPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOHO»
Bce xommereHnuu (YacTH KOMIIETCHIMI), HAa (OPMHUpPOBAHHE KOTOPBIX
OTnuyHO HampapjieHa TUCHUIUIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIHYHOY,
OpU 3TOM XOTA OBl OJHAa KOMIIETCHIMsA CGHOPMHpPOBaHA Ha YpPOBHE
«OTJIIMIHO»
Bce kommereHImu (4acTd KOMIIETCHIIMI), Ha (OPMHPOBAHUE KOTOPBIX
33aYTEHO OueHb XOpoII0 HalpaBJCHa IUCIHIUINHA, c(POPMUPOBAHBEI Ha YPOBHE HE HIDKE «OYCHB
XOPOIIIO», TIPHU STOM XOTs OBl 0JTHA KOMITETCHIINS c()OPMUPOBAHA HA YPOBHE
«OYE€HBb XOPOLIO»
Bce kommereHImMH (Y4acTH KOMIETCHIM), Ha (opMHpoBaHHE KOTOPBIX
Xopo1o HaTpaBJcHa AUCIUILTHHA, COPMHUPOBAHEI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OJHAa KOMIIETCHIHS CGOpPMHpOBaHA Ha YypPOBHE
«XOpOLIO»
Bce kommereHIuu (YacTH KOMIETEHIHNH), Ha (OPMHpPOBAHHE KOTOPHIX
Y 10BIETBOPUTENBHO HampapjieHAa JUCIMIUIMHA, C()OPMUPOBAHBI HAa YpPOBHE HE HHXKE
«YZOBIIETBOPUTEIHHO», TPU OTOM XOTd Obl OJHA KOMIIETCHIIUSA
c(OpMHUpPOBaHa Ha YPOBHE «YJIOBJIETBOPUTEIHLHO)
Xors Obl omHA  KOMIETeHIMsS  cHOpMUpOBaHA  HA  ypPOBHE
HE 3aUTCHO HeynosnerBopurenbsHo «HCYIIOBJICTBOPUTEIBHO», HU OJHA M3 KOMIICTCHIIMNA He chOpMHUpPOBAaHA Ha
YPOBHE «ILIOXO)»
IInoxo XoTs Obl 07IHa KOMIIETEHIIHS CHOPMHUPOBAHA HA YPOBHE «ILIIOXO0»

5.2.

pe3yabTaToOB 00yUeHust

5.2.1. KoHTpoO/IbHBIE BONPOCHI

Tunosbie KOHTPOJbHbIC 3aJaHUSA UJIX HHBIE MaTepHuaJibl, Heo0XoAuMble ISl OLeHKH

B0NPOCHL

Koo ¢opmupyemoti komnemenyuu

nepecedeHui /
Adjacency, incidence, degree. Ways to specify graphs. Graphs of intersections

1. CMeXHOCTh, HHIMACHTHOCTH, cTeneHu. CriocoObl 3ananus rpados. I'padb

[K-5

2. Noarpadsl, ocToBHBIE, HOpOXKAEHHbIE. [IpobieMa BoccTaHOBIICHNS /

[K-5




8ubgraphs, spanning, induced. The problem of recovery

3. Iytu 1 nukisl. CBI3HOCTh, KOMIIOHEHTBI, IIAPHHUPHI, EPEeIeHKH, OJIOKH /
Paths and Cycles. Connectivity, components, cutpoints, isthmuses, blocks

[K-5

4. PaccTOSHMS U METPHUYECKUE XaPAKTEPUCTUKH /
Distances and metric characteristics

[K-5

5. N3omopdusm rpados. MaBapuanter. ABToMopdu3mMbl. [lomeueHHBIC 1
HeromedeHHbIe Tpadpl. Yiceao moMedeHHbIX rpadoB. Yncio crmocoboB MOMETHTH
rpad /

Isomorphism of graphs. Invariants. Automorphisms. Marked and unlabeled
graphs. The number of labeled graphs. The number of ways to mark a graph.

[K-5

6. ITonsTie nepesa. Yncio nepesreB. LlenTp nepesa. Kapkac rpada /
The concept of a tree. The number of trees. The center of the tree. The skeleton
of the graph.

[K-5

7. Pacrio3HaBaHue H30MOp(U3Ma IepeBLEB /
Recognition of tree isomorphism

IIK-5

8. JIsymonwHbie rpadel. Teopema Kéuura /
Bipartite graphs. Konig's theorem

IIK-5

9. IInanapusle rpadur. @opmyita Ditnepa. Kpurepun mianapHocTH. AJTOPUTM
NPOBEPKH TUIAHAPHOCTH /

Planar graphs. Euler's formula. Criteria for planarity. Algorithm for checking the
planarity

IIK-5

10. Metox noucka B mmpuHy. BFS-nepeBo. Brruncnenne paccrosauii B rpage /
Breadth First Search. BFS-tree. Calculation of distances in the graph.

IIK-5

11. Metox mowncka B riryouny. DFS-nepeBo. BrlsBienue mapHIpoB 1
TIePeeKoB /
Depth First Search. DFS-tree. Identification of cutpoints and isthmuses.

[K-5

12. DiinepoBsl HAKIIBL M yTH. AJTOPUTM ITOCTPOCHHSI SHIIEPOBBIX UKIIOB /
Euler cycles and paths. Algorithm for constructing Euler cycles.

IIK-5

13. 'aMHIBLTOHOBEI IUKIIBI U ITYTH. AHFOpI/ITMLI IIOHMCKa raMUJIbTOHOBBIX ITUKIIOB
/ Hamiltonian cycles and paths. Algorithms for the search for Hamiltonian cycles.

IIK-5

14. TIpocTtpancTBo nukiIoB rpada. Keazunukisl, OyHIaMEHTATBHBIC [THKIIBL.
HuxnomaTtuyeckoe uncio. [locrpoenue 6a3pl HUKIOB /

Cycle space of a graph. Quasi-cycles. Fundamental cycles. Cyclomatic number.
Constructing the base of cycles.

IIK-5

15. IIpoctpaHcTBO pa3pe3oB. BBeneHne KOOPAUHAT B MPOCTPAHCTBAX LUKIOB H
pa3pe3oB, B3aUMHast OPTOTOHAIBHOCTH ATUX MPOCTPAHCTB /

Cut space. Introduction of coordinates in the spaces of cycles and cuts, mutual
orthogonality of these spaces.

IIK-5

16. HezaBruciMbIe MHOKECTBA U KIIMKH B Tpadax. AITOPUTM IJIS 3a/1a9H O
HE3aBHCHMOM MHO)KECTBE Ha OCHOBE JIEPEBA PEIICHUH. DBPHCTHIECKIE
ANTOPUTMEI /

Independent sets and cliques in graphs. Algorithm for the independent set
problem based on a decision tree. Heuristic algorithms.

IIK-5




17. BepuivHHbIe TOKPHITUS B rpadax. AJTOPUTM JUIs 331a41 O BEPIIUHHOM
nokpbITiM. [TpubamKkeHHslit anroputm /

Vertex cover in graphs. Algorithm for the vertex cover problem. Approximate IIK-5
algorithm.

18. TTapocouetanus u peGepHbIe TOKPHITH. Y BETHUHUBAIOIINE Ty TH.
HaxosxaeHne HanbOoIbIIEr0 MApOCOUETAHUS B ABYAOIBHOM rpade /

Matchings and edge covers. Augmenting paths. Finding the maximum matching [IK-5
in a bipartite graph

19. He3aBucuMble MHOXKECTBA B IBY10JIbHBIX rpadax. Teopema Kennra-
Drepsapu / Independent sets in bipartite graphs. Konig-Egervari theorem [IK-5

20. Packpacku BepiinH rpagoB. AITOpUTM JJIsE 33J]a4H O PacKpacke Ha OCHOBE
nepeBa pernenuid. [TocnenoBarenpHas packpacka. Packpacka pebep. Teopema
Busunra (popmynauposka) /

Coloring the vertices of graphs. Algorithm for the problem of coloring based on [IK-5
decision trees. Sequential coloring. Coloring edges. Vizing's theorem
(formulation).

21. 3amaya 0 MaKCUMaJIbHOM NOTOKE. Y BennuuBatouiye nytiu. Meron @opaa-
®dankepcona. Anropur™m SamoHaca-Kapna /

The problem of maximum flow. Augmenting paths. The Ford-Fulkerson Method. I1K-5
The Edmonds-Carp algorithm.

22. 3amaga 00 onTUMaIbHOM Kapkace. Aixroputmsl [Ipima u Kpyckana /
Optimal skeleton problem. Algorithms of Prim and Kruskal. I1K-5

23. 3agauyn 00 ONITHUMATBHBIX MyTAX. Anroput™ JeikcTpsl /
Problems of optimal paths. Dijkstra's algorithm. I1K-5

5.2.2. TunoBble TeCTOBBIE 3a]aHus (TeCThI) AJis1 OlleHKU chopMupoBaHHOocTH kKomneTeHuuu ITK-5.

1. B oObikHOBEHHOM Tpade ¢ 5 BepIImHaAMHA MOKET OBITH /
A simple graph with 5 vertices may have

a) 15 pebep / 15 edges;
6) 11 peGep / 11 edges;
B) 9 pebep / 9 edges; (+)
r) 0 pebep / 0 edges. (+)

2. B MaTpuiie cMexxHOCTH TIOJTHOTO Tpada ¢ 5 BepIIMHaMU UMEETCS POBHO /
Adjacency matrix of complete 5-vertex graph has precisely

a) 30 equawi / 30 ones;
0) 20 emuautr / 20 ones; (+)

B) 10 exuami / 10 ones.




103. UHIMOEHTHOCTh — 3TO OTHOLICHUE MEXIY /
Incidence is a relation between

a) IByMs BepIIMHAMU / two vertices;
0) nBy™ms peOpamu / two edges;
B) BepIIMHOM U pedpom / vertex and edge; (+)

r) peObpoM u BeprmHO#i / edge and vertex. (+)

5.2.3. TunoBble 3a1a4M 1151 oueHKHU chopmupoBanHocTH KomnereHuuun ITK-5.

1. CkonbpKo CymecTByeT abCTpaKTHBIX AEPEBLEB C 7 BEPIINHAMH, PAIIYCOM 2 U OJHOU IEHTPAITbHON
BepmmHOi? / What is the number of abstract trees with 7 vertices, having radius 2 and one central vertex?

2. CKOJIBKO CYIIECTBYET a0CTPAKTHBIX JIEPEBLEB C 7 BEPLIMHAME, UMEIOLIHX JIBE IEHTPAIbHBIC BEPIIUHBI? /
What is the number of abstract trees with 7 vertices, having 2 central vertices?

3. CKOTBKO CyIIEeCTBYeT aOCTPaKTHBIX HEIUTAHAPHBIX TPadoB ¢ 6 BepIInHAME, IMEIOIINX S5 BEPIINH CTENeHH 47
/ What is the number of abstract non-planar graphs with 6 vertices, having 5 vertices of degree 4?

4. CKOJIBKO CYIIECTBYET a0CTPAKTHBIX HEIJIAHAPHBIX rpad)oB ¢ 6 BEpIIMHAMH, U3 KOTOPBIX HE MEHEE IBYX
uMeloT cterieHb 5?7 / What is the number of abstract non-planar graphs with 6 vertices, from which at least two
vertices have degree 57

5. CKOJIBKO CYIIECTBYET a0CTPaKTHBIX IpadoB ¢ 9 BeplIMHAMH, IUKJIOMATHICCKUM YHCIIOM 2, UMEIOIIHX
raMWJIBTOHOB IIUKI? /
What is the number of abstract graphs with 9 vertices, having cyclomatic number 2 and Hamiltonian cycle?

6. CKOJBKO CymiecTByeT abCTpaKTHBIX Tpad)oB ¢ 7 BEPIIHHAME, TUAMETPOM 5 U IUKIOMATHIECKUM YACTIOM 27
/ What is the number of abstract graphs with 7 vertices, having diameter 5 and cyclomatic number 2?

6. YueOHO-MeTOAUYecKOe U MH(OPMAIITMOHHOE O0ecTevyeHue JUCIMITHHBI

a) OCHOBHasI IUTepaTypa:

Adrian Bondy, U.S.R. Murty. Graph Theory. Springer London, 2011. ISBN 1846289696, 9781846289699.
http://www.springer.com/in/book/9781846289699

0) JOMONHUTENbHAS TUTEpATypa:
Bela Bollobas. Modern Graph Theory. Springer Science & Business Media, 2013.
http://www.springer.com/la/book/9780387984889

B) mporpammHoe obecrieuenne u aTepHeT-pecypcsl (B COOTBETCTBUH C COIEP)KAHUEM JUCIUILIAHBI):

1. Copouan C. B. OcHoBsl Teopuu rpadoB. YueOHO-METOANUECKOE TOcOOUE (Ha aHTIIMICKOM SI3BIKE).
DnekTpoHHoe u3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Fundamentals of Graph Theory.pdf



http://www.springer.com/in/book/9781846289699
http://www.springer.com/la/book/9780387984889
http://eng.unn.ru/images/files/bach_it/Fundamentals_of_Graph_Theory.pdf

2. AnekceeB B. E., 3axaposa JI. B. Teopus rpados. Dnekrponnoe uzganue. 2012. 11
http://www.unn.ru/books/resources.html 482.12.08.

7. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHne U CIUNIUHbI

[Tomenenns mpeACTaBIAIOT COO0H yueOHbIe ayTUTOPHH JJISl MPOBEACHUS YUEeOHBIX 3aHSATHM,
[IPEyCMOTPEHHBIX ~ MPOrpaMMON  (JIEKIMOHHOIO M  CEMHUHApCKOro  THUIIA), OCHAILEHHBIE
000pyIOBaHNEM U TEXHUYECKHUMH CPEICTBAMU OOYUEHHUS.

[Momemenus [uIst CcaMOCTOSITENFHOW pabOTHl O0YYarOmMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYeHHS K cetn "MHTepHer" W o0OecredeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTENIbHYIO Cpey.

[Tporpamma cocrasiena B coorBerctBuu ¢ TpedoBanusmu ®I'OC BO /OC HHI'Y

ABTOp: K.(p.-M.H., JIO1I. Copouan C. B.

Penensent (b1)

3aBeaytouuii kadeapoit: 1.¢p.M.H., mpod. Ky3zuenos M. .

[IporpamMma onoOpeHa Ha 3acelaHuu METOANYECKOH KOMUCCHH WHCTUTYTa MH(GOPMAIIMOHHBIX
TEeXHOJIOTUH, MaTemMaTuku u Mexanuku oT 01.12.2021 roga, mpoTtoxos Ne 2.
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