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dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucinmiza 51.B.01 Teopust rpadoB 0OTHOCUTCS K YacTH, OPMHUPYEMOU y4aCTHUKaMHU 00pa30BaTeTbHbIX

OTHOIIIeHH 0Opa30BaTe/TbHOM MTPOTPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

6a308blx 3HAHUL
Mamemamuueckux u
ecmecmeeHHbIX HayK,

¢yHOameHmanbHol
UHbopmamuku u
UHOPMAYUOHHBIX
mexHonoeull;
npumeHsimb 8
npogeccuoHanbHoU
desimeabHOCMU
coBpeMeHHble A3bIKU
npo2pammupo8aHus u
Memoobl
napannenbHotl
06pabomku OaHHbIX,
onepayuoHHble
cucmembl,
3/1eKMPOHHblEe
6ubauomeku u
nakembl NPoO2Pamm,
cemegble mexHon02UU

UH(pOPMAYUOHHbBIX
mexHonoz2uil, uMeem Hay4Hble
3HAHUsA 8 meopuu
UHGOPMAYUOHHBIX cUCMeM
IIK-2.2: Ymeem npumeHsamb
no/y4eHHble 3HaHUs 8
obaacmu ¢pyHOameHMAnbHbIX
HAYYHbIX OCHO8 Meopuu
uHGopmayuu u pewams
cmaHOapmHble 3a0auu 8
cobcmeeHHoL HayuHo-
uccnedoeamenbCKoll
desimeabHOCMU

IIK-2.3: Umeem
npakmuyeckuil onbim Hay4Ho-
uccnedoeamenbCKoll
OesimenbHOCMU 8 obaacmu
UH(OPMAYUOHHBIX
mexHono2utl

nymu u Yuk/bl, C8s13HOCMb,
WapHupbl, nepeweliku u 6/10Ku,
mempuyeckue xapakmepucmuku,
KapKacbl, npocmpancmeda
YUK/108 U paspe30e; cnocobb!
npedcmaeneHus 2pagos;
eavicHeliwiue KAacchbl 2pagos:
Oepesbs U secd, 08y00/bHble
2pacnl, nnaHapHble epagbl;
OCHOBHble (hakmbl U3 meopuu
epacpos; aneopummbl peweHust
3adau Ha 2pagax

IIK-2.2:

Ymemb 8binoaHamb
npeobpazoeaHust mexicoy
pasnuyHbIMu hopmamu
npedcmaeneHus 2pagos,
Haxodumb Haubonee
PpayuoHanbHble NpedcmasneHust
07151 pewleHuUst pasAuydHbIX 3a0ay u
peanuzayuu aazopummos,
cmpoumb 2pagosbie modenu
peanbHbIX OMHOWeHUll,
npumeHsimb meopemuyeckue
3HAHUA 04151 UCCe008AHUS
cgolicme epagos

IIK-2.3:

TIpuobpemamsb HasbiKu peweHus
Haubosee 8axcHbIx 3a0ay HaA
2pagax u ymems npuMeHsimp ux
Ha Npakmuke

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-2: CnocobeH k TIK-2.1: 3Haem 0CHOBbI IIK-2.1: 3aodauu
npumeHeHuro HAayuHO-UCCAe008amenbCKoll 3Hamb OCHOBHble NOHAMUSs Tecm DK3aMeH:
obwenayuHbix desmenbHocmu 6 obaacmu meopuu 2pagos: uzomop@usm, 3adauu




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 4

Yacos o yuedGHOMY I/IaHY 144

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 32

- KCP 2

caMocTosTe/IbHasA padoTa 42

ITpomexyTouHas arrecTanys 36
JK3aMeH

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLUIIMHBI Bcero B TOM 4uC/Ie
(wacer) KonrakTtHast pabora (paboTa Bo
B3aMMO/eHCTBHY C TIperoaBaresem),
Yachl U3 HUX
3aHSITHS CamocTosiTe/ibHast
CeMHHapCKOro pagora
3anaTus THIa o6yvyarowerocs,
JIeKLIOHHOTO | (TIpaKkTHueckue | Bcero 1ackl
TUMa 3aHATHsI/mabopa
TOpHBIE
paboThI), Uackl

0 0 0 0 0

2 2 2 H 2
Tema 1. HavanbHble noHsTHs. IToHsTHE Tpada. Turs! rpadgos. Crocobs!
3ajianust. M3omopdusm, naBapranTsl. IToarpadst. IIpobiema
BoccTaHoB/eHus1. Onepatuu Hag rpadgamu. 'padel nepeceuenuii. [Tyt u 8 2 2 4 4
LMK/l CBSI3HOCTb, KOMITOHEHTH], LIIapHUPBI, ITepelelku. PaccTosHus 1
MeTpHUUeCKHe XapaKTepPUCTUKU
Tewma 2. Tlepeuniciienre rpadoB. Uuc/io noMeueHHBIX rpadoB.
AgTtomopdu3mbl. Uuco crioco6os nometuTs rpad. Uncio HermoMeueHHbIX 8 9 9 4 4
rpacoB (6e3 foKa3aTesbCTBA). ACUMIITOTHUECKOe TiepeurciieHue. «I[louru
Bce» rpadsl. IIpumMepsl: rpadbl guameTpa 2, CBsi3HbIe rpadsl
Tema 3. Metoze! 06xoa rpadoB. Obuias cxema 00xoza. TTOMCK B LIMPUHY.
BFS-gepero. Briuncienue paccrosiHuii. [louck B riny6uny. DFS-gepeso. 12 4 4 8 4
BrIsiBlieHMe epellefikoB, IIapHUPOB, 6/I0KOB
Tema 4. Baxxneiive knaccel rpados. [lepeBbs, ux cBoiicTBa. KopHeBbie
JlepeBbsi. AITOPUTM pacrio3HaBaHusl u3oMopdusMa JepeBbeB. Kapkachl. 18 6 6 1 6
[JBynoneHble rpadel, Teopema Kenura. IlnaHapHsie rpadsl, ¢popmyna Jitnepa,
KpPUTEPHU TJIaHAPHOCTH. AJITOPUTM pacIio3HaBaHUs [JIaHAPHOCTU
Tema 5. DiinepoBsl LUK/IbL. KpuTepuii cyiecTBoBaHUs. ANTOPUTM 12 4 4 8 4
MOCTPOeHVs1. I'aMUIbTOHOBBI IIMKJ/IbL. AJITOPUTMBI [TOMCKA TaMHIIbTOHOBBIX




LUK/10B. KBasuLukiiel. [IpocTpaHCTBO LMK/IOB. OyH/JaMeHTa/IbHbIE LIUKJIBL.
AnroputMel octpoeHws 6asuca IMKIIOB. IIpocTpaHCTBO paspe3os. CBsi3b
MeXKy TIPOCTPAHCTBaMH LIMKJIOB U Pa3pe30B

Tema 6. He3aBucumMble MHOXKeCTBa, K/IMKH, BepLIMHHbIE TTOKPbITHSL. CBsi3U
MexXly Tpems 3ajjauaMu. [lepeBo peleHu A1 3a/jlaul O He3aBUCUMOM 1 4 4 8
MHO)KeCTBe. DBPUCTHYECKHe alropuTMbl, puMeps. TouHbli 1

TIPHO/IDKEHHBIH a/ITOPUTMBI /11 33jaUll O BEPIIMHHOM ITOKPBITHH

Tema 7. Tlapocouetanysi. 3a/ja4y 0 ITAPOCOYETAHUH U O PeOepPHOM ITOKPBITHH.
MeTo/ YBEJIMUMBAIOIUX MTyTeH. AJITOPUTM /1S BYJONBHBIX IpadoB. 8 2 2 4
HesaBucumble MHOKeCTBa B IBYZO/BHBIX rpadax

Tema 8. Packpacku. Packpacka BepinH. OLleHKY XpOMaTH4eCcKoro Yucsa.
HepeBo peruenuii. ITocneoBatesibHas packpacka. IIpobsiema 4-x Kpacok. 12 4 4 8
Packpacka pebep, Teopema Busunra

Tema 9. IToToku. 3asaua 0 MakcuManIbHOM NoToKe. Metog dopga-
®ankepcona. AnroputM SaMoHjca-Kapna

Tema 10. OnTuMasnbHble yTH U Kapkacel. Anroputmsl [Ipuma, Kpackana u
[JelikcTphI

Arrecranus 36

KCP 2 2

HWroro 144 32 32 66 42

CopeprxaHue pa3fie/ioB U TeM AUCLUAILINHBI
Lenu u 3a7iaun M3y4yeHUs! AUCLIUILIVHEL.
Lenamu v 3afauaMu U3y4eHUs1 JUCLIUTUIMHBI SIBJISFOTCS:
- 03HaKOMJIeHHE CTY/IeHTOB C TIOHATUAMU U (DaKTaMHU, SIB/ISTFOIIIMMUICS OCHOBOM COBpeMeHHOM Teopuu rpadoB U
WTPAIOIIVMU BaKHYIO POJIb B €€ NPUJIOKEeHHUSX;
- IPUOOpeTeHNe HaBLIKOB MAaTEMAaTUUECKOT0 MO/Ie/TMPOBAHUS PA3/IMUHBIX TTPOLIECCOB U 3aKOHOMEPHOCTEeH
peayibHOr0 MUPA C IpUMeHeHUeM CPe/ICTB TeopuH rpados.
Cojiep>kaHue pas3/ie/ioB U TeM JUCLIUIIUHBI:
1. CMeXXHOCTb, UHIWJIEHTHOCTb, cTerieHu. CriocoObl 3aganust rpadoB. ['padel epeceueHnit
2. TToarpadbl, OCTOBHEIE, TTOPOXK/eHHbIe. ITpobieMa BOCCTaHOB/IEHHUS
3. TTytH U 1UKJIbl. CBSI3HOCTh, KOMITOHEHTHI, IIIAPHUPBI, TIepelieiKy, 610KH

4. PaccTosiHUSA U MeTpUUeCKUe XapakTepUCTUKU

5. M3omopdusm rpados. MiHBapuaHThl. ABTOMOp®U3MBL. [ToMeueHHbIe U HeTloMeUeHHbIe rpadbl. Uncio
roMeueHHbIX TpagoB. Yncsio crocoboB MOMeTHUTH rpad

6. [TousTre nepera. Uucno nepeenes. LleHTp AepeBa. Kapkac rpacda
7. Pacrio3HaBaHue usomop¢usma JjepeBheB
8. IsynonbHble rpadsl. Teopema Kénura

9. [Nnanapxblie rpadbl. Dopmyna diinepa. Kputepuu riiaHapHOCTH. AJITOPUTM NPOBEPKU TJITaHAPHOCTH



10. Metop, roucka B mmpuHy. BFS-mepeBo. BriuniciieHre paccTostHUM B rpade

11. MeTtop roucka B rinyouny. DFS-zsepeBo. Bhisi/ieHHe IapHUPOB U TIepeleiKoB
12. DlinepoBbl UKLl U MTyTH. AJITOPUTM MTOCTPOEHUS S1/IEPOBBIX LIUK/IOB

13. I'aMMU/IbTOHOBBI LIMKJIBI U ITYTH. AJITOPUTMBI [T0MCKA FaMU/IbTOHOBBIX LIUK/I0B

14. ITpocTpaHcTBO 1juKI0B rpada. Keasuiukisl. @yHaaMeHTa bHbIe UKL L{UK/TOMaTHIecKoe Unco.
IMTocTpoenue 6a3bl IUK/IOB

15. TIpocTpaHcTBO pa3spes3os. BeejeHue KOOpAUHAT B IIPOCTPAHCTBAX LIUKJ/IOB U pa3spe30B, B3aUMHast
OPTOrOHABHOCTb ITUX IPOCTPAHCTB

16. He3aBrcHMbIe MHOXKECTBA U KJIMKH B rpadax. AIropuTMm [j1s 3a/1auvl O He3aBUCUMOM MHOXKEeCTBE Ha OCHOBE
JlepeBa pellleHUM. IBPUCTUUECKUE aJITOPUTMBI

17. BepIiuvHHBIE MTOKPBITHS B rpadax. AJITOPUTM i/ 33[jaui O BePIIUHHOM MOKPBLITHH. [IprubIvKeHHbIH
aJITOPUTM

18. ITapocoyeTanus 1 pebepHbIe TIOKPBITHS. YBenrurBarolye mytd. HaxoxaeHue HanbosibIero
MapocoyeTaHusi B JBYJ0JBHOM rpade

19. He3aBrcuMbIe MHOKeCTBa B ABYJ0/bHBIX rpadax. Teopema Kenura-3OrepBapu

20. Packpacku BepiluH rpacdoB. AJTOpUTM [JIs1 3a/ilaud O PacKpacke Ha OCHOBe JlepeBa pelleHuil.
IMocnenoBarensHast packpacka. Packpacka pebep. Teopema Busunra (¢popMymupoBka)

21. 3ajaua 0 MaKCUMa/IbHOM II0TOKe. Y BenuuuBaroiue rnytu. Merog ®oppa-PankepcoHa. AJropurm
OaMoH/ca-Kapna

22. 3agaua 06 onTUMaaBEHOM KapKace. AyropuTMbl [puMa u Kpyckana

23. 3ajauu 06 ONTUMAJIBHBIX TYTSIX. AJTOPUTM [IeHKCTPbI

4. YueOHO-MeTOoaNUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDds MMOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3aZlaHUsIM [IJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLATUIAHBI
MIPUBEJIeHHBIM B II. 5.

1. AnekceeB Bnagumup EBrenneBud. Teopust rpadoB : yueb. mocobue ayist crygerros HHI'Y,
oOyyaroruxcs Mo HarpaBieHu0 noarorosku 02.03.02 "dynaam. nHbopmaTHKa v HHGHOPM.
texHosioruu". - H. Hosropog : HHI'Y, 2018. - 119 c. - 79.85.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=497322&idb=0

2. AnekceeB Bnagumvup EBrenveBuu. ['padbl u anroputmel. CTpyKTYphI JaHHBIX. Mozenu
BBIUMC/IEHUH : yuel. /7151 CTyeHTOB, 00yuaroiuxcs 1o crieijpanbHocTy 010200 - I[Tpukmnag.
MaTeMaTHKa U UH(opmaTtrka U 1o HarpasieHuto 510200 - ITpuknaj. MaTeMaTHKa ¥ MUH(OpPMaTHKa . -



M. : inTepHeT-YHuBepcuteT MHbopMaioHHbix TexHosoruii : buHom. Jlaboparopusi 3HaHu#, 2014. -
320 c. : un., Tabs. - (OcHOBBI MH(POPMAL[MOHHBIX TeXHOJOTHH). - ISBN 978-5-94774-543-6
(bunom.JI3) : 160.00.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=465364&idb=0

3. Sorochan Sergei Vladimirovich. Fundamentals of Graph Theory = OcHoBbI Teopuu rpacos :
teaching aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod, Institute of
Information Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN Publishing House,
2023. - 59 p. - TeKCT : 371eKTPOHHBIM.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=853269&idb=0

5. ®oHJ OLEHOYHBIX CPEJCTB //Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HPOMEeXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.2. OnucaHue MIKaJI OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMN

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
IUI0XO0 XOpoI111o OT/INYHO MPEBOCX0/{HO
POBaHH UTe/IbHO PHMTEe/ILHO Xopouio
OCTH
KoMIeT
eHIHH
(uHgUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHUs
KOMITIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWH B obneme YpoBeHb
TeOPeTHUeCKOro o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuana. . JIOMYCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHU B
HeB0o3MO>XHOCTB 11 ypoBeHb o1emM COOTBETCTB
MUHUMAJTbHBIX o rporpaMme obbeme,
3HaHUS | OL|EHUTb NOJHOTY N 3HAHUM. rnporpamme yrolleM
N TpeboBaHuUiA. TO/ArOTOBKH TpeBbIlIatolLe
3HaHUU [Homny1ieHo MO/IrOTOBKU rporpaMme
Nwmenu mecto . JomyiieHo M TIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MO/JTOTOBK
rpyObie OImMOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuarorierocsi ot o1IboK Herpy6bix HHEIX HeT.
oTBera ormbok
ombok
ITpopemonc | Ilpogemonc | Ilposemonc | Ilpogemonc TDOAEMOHCT
TPUPOBAaHbl | TPUPOBaHbl | TPUPOBaHbI | TPHUPOBAHbI poA P
OtcyTcTBUE HMpOBaHkbI BCe
[Ipu peleHun OCHOBHbIE BCE BCE BCE
MUHUMAJTbHBIX OCHOBHBIE
N CTaH/,APTHBIX YMEeHUSL. OCHOBHBIE OCHOBHBIE OCHOBHbIe
YMeHU. YMeHUs.
3a7lay He Perniensl yMeHusl. yMeHusl. YMEeHUSL.
HeBo3moxHOCTB PerieHs! Bce
TPOIEMOHCTPUP | TUIIOBbIE Petuiensl Bce | PerieHnl Bce | PelieHbl
OLIeHUTb Ha/lnure OCHOBHbIE
YmeHus N OBaHbI 3aJauu C OCHOBHbI® OCHOBHBI® BCe
yYMeHUH 3a/aun.
OCHOBHBI® HerpyObIMU | 3azauu C 3a7aum. OCHOBHbIE
BC/Ie[ICTBHE BeinosiHeHbI
ymenusi. Imenu | ommbkamu. | HerpyObiMu | BbITIO/IHEHBI | 3a/auut C
OTKasza BCe 3a/laHusl, B
MecTo rpy0Obie BeimosiHeHsl | ommMOKaMu. | BCe 3a/laHUSI | OT/AE/IbHBIM
obyuaroiierocs ot MOJTHOM
OIMOKH BCe BbinonHeHb! | B MOJIHOM u
oTBeTa obbeme 6e3
3aZlaHusl, HO | Bce 337laHusi | oObeme, HO HeCyI|eCTB
HeJI0UeToB
He B B [IOJIHOM HEKOTOphble €HHBbIMU




HeZioueTam
u
obneme, HO ’
c BBITIOJIHEH
TIOJTHOM HEeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTP
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HPOBaH
HeB0O3MOXXHOCTb 3a/jay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnr peleHnn
HaBbIku perIeHyst pelLeHnr TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMUOKH u OIMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
NPEeBOCX0/{HO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLUIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOJE€MOHCTPHPOBAaHBI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOBIeTBOpHUTENb | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl O7Ha KOMITETEHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3ajaHusA (OL[eHOYHOEe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPpMHPOBAHHOCTH
KoMmeTeHiuu [1K-2

1. Ha¥ipuTe Bce (C TOUHOCTBIO /10 M30Mop(dr3Ma) HeTlaHapHble rpadbl ¢ 6 BepiMHaMy ¥ HauboJIb1Ien
CTereHbIo 4.



2. HaiimuTe BCe (C TOUHOCTBIO [10 M30MOpGhH3Ma) HellJlaHapHbIe rpadel ¢ 6 BepivHaMy U 11 peGpamu.

3. Hatigute BCe (C TOUHOCTBIO 10 M30MOp(dH3Ma) HerylaHapHbIe Tpadbl ¢ 6 BepiivHamMH U 12 pebpamu.

4. Kakvie U3 cie[yIoLux yTBep>KeHi BepHbI?

JIrobasi BepIiviHa, MHLMAEHTHAs TiepelleiKy, sIB/IsSeTCs apHUPOM.

Eciu BeplinHa sIB/IsIeTCS IaPHUPOM, TO OHA MHLM/IeHTHA [1epeLleliKy.

Ecmu x cBszHOMY rpady 100aBUTE HOBOe PeOpo, YnCI0 OJI0KOB MOXKET YMEHBIIUTHCS.
Eciu B rpade ecTb raMUWIBTOHOB LIUKJI, TO B HEM HeET IepelleiiKoB.

JIuct DFS-zepeBa He MoeT OBITH IIapHUPOM rpada.

Gk W=

5. Kakue u3 cieyioux yTBep>KAeHU BepHbI?

JTrobast BepIvHa, MHIWAEHTHAs BYM TepelieiiKaMm, siB/ISIeTCs [IIapPHUPOM.

Ecnu B cBsi3HOM rpade uepes Kak/lyt0 BepIIMHY [TPOXOJUT LIMKJI, TO B HEM HET IepelieiKoB.
Bcesikuii mapHAp TIPUHAZJIEXKUT He MeHee ueM JIByM OJI0KaM.

Bcesikuii 610K coiepKuT He MeHee 3 BepIIVH.

Ecnu B rpade HeT nepelielikoB, TO B HeM eCTh FaMU/IbTOHOB LIUKJI.

AR .

6. 13 rpada K_6 yaanstorcst 3 pebpa, obpasyrorgue 1ukit. OnpegenuTe: 1) ruiaHapeH Jiv MoyYeHHbii rpad, 2)
ero AuameTp, 3) ero pajuyc, 4) 4YUC/Io LeHTPaJbHbIX BEPILIVH B HEM.

7. B rpacde K_6 Bce pebpa nytH (1, 2, 3, 4, 5, 6) uMeroT Bec 2, a Bce ocTa/ibHbIe pebpa — Bec 5. KakoB
OyzeT cymMapHbIi Bec pebep JiepeBa C KOpHeM 1, MOCTPOEHHOTrO AiJisi 3TOro rpada C MoMOILbI0
anroputma JleMkcTpbi?

8. B monHOM rpade ¢ MHOKecTBOM BepiivH {1, 2, 3, 4, 5, 6} Bec pebpa (1,i) paBeH 2i - 2,i = 2,...,6, a
BCe ocTasibHble pebpa nMetoT Bec 3. KakoB Oyzet cymmapHbIii Bec pebep JepeBa C KOpHeM 1,
TIOCTPOEHHOTO [Ij1s1 3TOT0 rpada C TOMOIIIBIO anropyuTMa JleiKcTphI?

9. Haiigure LMk/oMaThuecKoe unciio rpada rnepeceueHuii cemelictea MHoxecTB {{1,9},{2,8}, {4,5},
{2,3,8}, {1}, {1,7,9}, {5,7,9}, {2,3}, {3}, {4,6}}.

10. B nonHom rpade c 10 BepiMHaMy BblJje/ieH OCTOBHBIN NOArpad ¢ ueTbipbMsi KOMIIOHEHTaMuU
cBsi3HOCTU. Bee pebpa 3Toro nmoarpacda umMeroT Bec 2, octanbHble pedpa rpada — Bec 3. Uemy paBeH
BeC ONTUMabHOI0 KapKaca /ijisi 3Toro rpaga?



11. B gBynonbHOM rpade ofjHa 10711 COCTOUT U3 YeThIpex BepILINH, U3 HUX TPU UMEIOT CTeleHb 3, a
0/lHa — cTeneHb 4, a pyras [j0/1 — U3 MATH BepIlWH, CPeJy KOTOPbIX eCTh BepLIVHA CTeeH! 1,
BeplLIMHA CTeleHu 2 U [iBe BeplIMHbI cTereHy 3. KakoBa cTerneHb OCTaBLLIeMHCs BepIUVHbI?

12. B rpade c 8 BepiMHaMy UMeeTCsl TaMH/IbTOHOB 1IUKJI, a peOpa, He BXO/SII|e B 3TOT LIUKJI,
o6pa3ytoT Kapkac. Tpu BepilvHbI Tpada UMEIOT CTeTeHb 3, a ueThipe — cTereHb 4. KakoBa cTerneHb
OCTaBLLIEeMCS BepPILINHbI?

Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OreHka KpuTtepuu orjeHuBaHUs

MPEBOCXOJHO BepHo pemieHo He meHee 95% 3azmau

OT/IMYHO BepHo pettieHo He MeHee 85%, HO He O6omee 95% 3azau
OYeHb XOpOLIO BepHo peiieHo He MeHee 80%, HO He bosiee 85% 3a/au
XOPOLLO BepHo pettieHo He MeHee 70%, HO He 6omee 80% 3azau
YZ,0B/IETBOPUTEJILHO BepHo pemieHo He MeHee 55%, HO He Gomee 70% 3agau
HEyJ0BJIETBOPUTEBHO BepHo pertieHo He MmeHee 35%, HO He O6omee 55% 3azau
IJI0XO0 BepHo pemieno He 6osee 35% 3azau

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. AnekceeB Biagumup EBrenbesuu. Teopus rpados : yueb. rocobue s cryaenroB HHI'Y,
oOyuaroluxcs 1o HarpaBaeHuo moAroToBku 02.03.02 "dyHaam. nHbopMaTHKa U HHGOPM.
texHonoruu". - H. Hoeropog : HHI'Y, 2018. - 119 c. - 79.85., 20 3k3.

2. Noppanckuii Muxaun AHatonbeBuu. KoHCTpyKTHBHAsE Teopusi rpadoB U ee puioxkeHus. - H.
Hosropop, : Kupunnuua, 2016. - 172 c. - ISBN 978-5-905603-48-8 : 170.00., 2 3k3.

3. AnekceeB Bnagumup EBrenbeBuu. I'padel. Mozenu BbiurcsieHuit. CTPyKTYphI JAHHBIX : yueb. asis
CTyZeHTOB, oOyuaromuxcs o crierianbHocT 010200- [Mpuknaza. maremaTrika u 510200-TTpuksiaz,.
MaTemMaTHKa U uH(opmatrka / HrKeropozckuii rocyjapCTBeHHbIN yHuBepcuteT um. H. U.
Jlobauerckoro. - H. Horopop : M3a-8o HHI'Y, 2005. - 307 c. : ua. - ISBN 5-85747-810-8 : 100.00., 2
3K3.

4. AnekceeB Bnagumup EBrenbeBuu. ['pacel 1 anroputmbel. CTPYKTYpbI JaHHBIX. MOZiesi1 BBIUKMCIEHUH :
yueb. 1Sl CTy/IeHTOB, o0yuaromuxcs o crenyanbHoctd 010200 - TIpukiaj. MaTemMaTKa U
nHdopmaTtyrka u 1o HarpasjeHuto 510200 - [Tpuksiaz. MmaTreMaThKa ¥ MHQOpMaTHka . - M. : IHTepHeT-
YuuBepcuret VHpopmarmionHbix TexHosoruii : buHom. Jlaboparopus 3Hanui, 2014. - 320 c. : w1, Tab.
- (OcHoBbI HGOPMALMOHHBIX TexHoorui). - ISBN 978-5-94774-543-6 (bunom.J13) : 160.00., 1 3k3.



5. AnekceeB EBrenuit PoctrcnaBoBuu. Scilab. PerieHre nH>xeHepHBIX U MaTeMaTHUeCKUX 3ajiau. - M. :
ALT Linux : Buxom. JIa6. 3Hanwuii, 2008. - 260 c., 8 /1. wi. + 1 3nekTpoH. ont. Auck (CD). - (bubmmoreka
ALT Linux). - ISBN 978-5-94774-890-1 : 264.32. - TekcT : HermocpeJCTBeHHbIH., 2 3K3.

6. Kanuranos [lenuc Bnagumuposuu. [Ipumenenue nakera Scil.ab B 5KOHOMHKO-MaTeMaTHUUeCKUX
vccnenoBanusx : mpakTvkym / 1. B. Karuranos, O. B. Karuranora ; HHI'Y um. H. 1. JlobaueBckoro. -
Hwxuuiit Hosropog, : 3a-8o HHI'Y, 2019. - 28 c. - TeKcCT : 3/1eKTPOHHbI.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=795693&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Bepxx Knog. Teopus rpadoB u ee npumeHeHus / riep. ¢ ¢p. 1 nociect. A. A. 3bikoBa ; nog peg. U. A.
Baitnireiina. - M. : 3g-Bo uHOCTp. /nT., 1962. - 319 c. - 1.46., 3 9K3.

2. 3bikoB AnekcaHip AsiekcangpoBuu. Teopusi KoHeuHbIX rpados. [T. 1] / AH CCCP, Cub. otg-aue, VH-
T MaTeMaTUKH. - HoBocubupck : Hayka, Cub. otg-aue, 1969. - 543 c. - 2.37., 3 9K3.

3. 3bIkoB AnekcaHgp AnekcanapoBuu. OcHoBbI Teopuu rpadoB. - M. : Hayka, 1987. - 381 c. - 2.10., 2
9K3.

4. Ope, Otictun. Teopus rpados / niep. c anri. Y. H. Bpy6nesckoii ; oz pea. H. H. Bopob6seBa. - 3. 2-
e, ctep. - M. : Hayka, I'n. pea. ¢us.-mat. ut., 1980. - 336 c. - 16.50., 4 3K3.

5. Xapapu ®psHk. Teopus rpacdos / niep. c anr. B. I1. Ko3sipesa ; nog pen. I'. I1. I"'aBpusioBa. - M. :
Mup, 1973. - 300 c. : un. - 1.56., 2 3K3.

6. Sorochan Sergei Vladimirovich. Fundamentals of Graph Theory = OcHoBbI Teopuu rpacos : teaching
aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod, Institute of Information
Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN Publishing House, 2023. - 59 p. -
TeKcT : 3/1eKTPOHHBII., https://e-1ib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=853269&idb=0.
7. Bykynos C. B. Pa3paboTka rnpuo>keHuii ¢ rpadruecKuM 10JIb30BaTeIbCKUM HHTep(delicoM Ha si3bIke
Python : yue6Hoe nocobue s cno / bBykynos C. B.,bykyHosa O. B. - 3-e u3z,., crep. - Cankr-IletepOypr
: Jlanb, 2026. - 90 c. - Bubuorp.: [ocTymnmHa B KapTOuKe KHUTH, Ha caite OBC Jlanb. - Knura u3s
Kosuiekuuu Jlanb - MHdopmaTuka. - ISBN 978-5-507-54799-9. - TekcT : 3/1eKTPOHHBI., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=1005478&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUU C COJiePKaHUeM IUCIUTTAHBI):

1. AnekceeB Bnagumup EBrenbeBuu. Teopus rpacdos : yue6. mocobue asisi crygentos HHI'Y,
oOyyarormuxcs o HarpaBieHuto moArotosku 02.03.02 "dyngam. nHbopmaTtrka v HHGHOPM.
TexHosioruu". - H. Hosropoyg : HHI'Y, 2018. - 119 c. - 79.85.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=497322&idb=0

2. AnekceeB Bnagumup EBrenbeBuu. I'padbl 1 anroputMbl. CTPYKTYphI JaHHBIX. Mo/ien BEIUMC/IeHUH :
yueb. ISl CTy/IeHTOB, o0yJaromuxcs mo creryanbHoctd 010200 - TIpukiaj. MaTeMaTHKa U
nHdopmaTtyrKa u 1o HarpasjeHuto 510200 - [Tpuksaz. MmaTeMaThKa ¥ MHQOpMaTuka . - M. : IHTepHeT-
YuuBepcuret VHpopmarmioHHbix TexHosoruii : buHowm. Jlaboparopus 3Hanui, 2014. - 320 c. : w., Tabs.
- (OcHoBbI HGOPMALMOHHBIX TexHoorui). - ISBN 978-5-94774-543-6 (bunom.J13) : 160.00.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=465364&idb=0

3. Sorochan Sergei Vladimirovich. Fundamentals of Graph Theory = OcHoBbI Teopuu rpacgos : teaching
aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod, Institute of Information



Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN Publishing House, 2023. - 59 p. -
TeKCT : 5/1IeKTPOHHBIN.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=853269&idb=0

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMH
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH.

[MTomeljeHust 151 CaMOCTOSITeNbHOM paboThl 00YYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [JOCTYTIOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IMporpamma coctaBsieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHIY 1o HampaBieHUro
nogrotoBku/criequanbHocT  02.03.02 - ®yHAameHTasnpHass WHQPOpPMaTMKa U HWH(OpPMaLMOHHbIE
TeXHOJIOTUH.

Agtop(b1): Copouan Cepreii BnagumMupoBuu, KaHuaaT GU3MKO-MaTeMaTHUeCKHUX HayK.
3aBeayroumii Kadeapoii: 3onotbix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozo0peHa Ha 3ace/jJaHUM MeTOAMUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne TIpOTOKOJ
Neb6.
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