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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.[1B.03.01 Teopusi rpadoB 0OTHOCKTCS K YacTH, JOPMUPYeMOi yUyaCTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

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

mamemamuku u
UHpopmamuku

ecmecmeeHHbIX HayK U
UH(pOPMAYUOHHbBIX
mexHonoautl 015 peuieHust
aKkmyanbHblx 3a0au
npukaaoHoli MamemMamuku u
UHpOopMamuku

IIK-1.2: ¥Ymeem npumeHsamb
6a3oeble 3HaHUA
mamemamu4eckux u
ecmecmeeHHbIX HayK U
UHOPMAYUOHHDIX
mexHonozuil 015 pelieHust
aKmyanbHbIX 3a0au
npukaadHol Mamemamuxu u
UHpOpMamuKu

IIK-1.3: Umeem
npakmuueckuil onbtm pewleHus
aKmyaabHbIX 3a0ay
npukaaoHoll Mamemamuku u

UHpOpMamuku

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-1.2:

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-1.3:

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-1: Cnocobex TIK-1.1: O6aadaem 6azoebivu |ITK-1.1: 3adauu
pewamb akmyaabHble | 3HaHusIMU, NOAYYEHHbIMU 8 3Hamb OCHOBHble NOHAMUS Tecm 3quém:
3a0auu NPUKAAOHOT | o6aacmu mamemamuveckux u | meopuu 2paghos: usomopeusm, 3adauu




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16
- KCP 1
caMocTosTe/IbHasA padoTa 39
ITpomexyTouHas arrecTanys 0
3auéTt

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 4 1 1 2 2
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 4 1 1 9 9
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. 9 2 2 4 5
BrIsiBlieHMe epellefikoB, IIapHUPOB, 6/I0KOB
Tema 4. Baxxneiive knaccel rpados. [lepeBbs, ux cBoiicTBa. KopHeBbie
JlepeBbsi. AITOPUTM pacrio3HaBaHusl u3oMopdusMa JepeBbeB. Kapkachl. 13 3 3 6 7
[JBynoneHble rpadel, Teopema Kenura. IlnaHapHsie rpadsl, ¢popmyna Jitnepa,
KpPUTEPHU TJIaHAPHOCTH. AJITOPUTM pacIio3HaBaHUs [JIaHAPHOCTU
Tema 5. DiinepoBsl LUK/IbL. KpuTepuii cyiecTBoBaHUs. ANTOPUTM 9 2 2 4 5
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
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. 6 1 1 2
HesaBucumble MHOKeCTBa B IBYZO/BHBIX rpadax

Tema 8. Packpacku. Packpacka BepinH. OLleHKY XpOMaTH4eCcKoro Yucsa.
HepeBo peruenuii. ITocneoBatesibHas packpacka. IIpobsiema 4-x Kpacok. 9 2 2 4
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 0

KCP 1 1

HWroro 72 16 16 33 39

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)

5.1 TunoBbie 3a/laHUA, HEOGXOAI/IMBIQ AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHl/IH npu mnpoBejeHHuU
TEKYyIIero KOHTPOJ/iA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
komnetenuu ITK-1:

1. CkosbKoO cyljecTByeT abCTPaKTHBIX JlepPeBbeB C 7 BepIIMHAMY, PaZiyCcoM 2 U OJHOMU IieHTpaIbHOU
BepILHHON?

2. CKOJTBKO CyIIiecTBYeT abCTPaKTHBIX [IePeBLEB C 7 BEPILIMHAMH, UMEIOIINX /[Be LieHTpa/bHble BepPILUHbI?

3. CKOJTBKO CyITecTBYeT abCTPaKTHBIX HeTIaHapHBIX TpadoB ¢ 6 BepIIMHAMH, UMEIOIUX 5 BEpIIUH CTeTieH! 47?
4. CKOJBKO CyIIIeCTByeT abCTPaKTHBIX HeTlJIaHAapHBIX rpadoB C 6 BepIIMHAMH, 13 KOTOPBIX He MeHee /IByX UMe
10T CTeleHb 57?7

5. CKOJIBKO CyI[eCTBYeT abCTpaKTHBIX TPad)oB ¢ 9 BepIIMHAMHY, [IMK/IOMATHUECKUM UHMCIOM 2, UIMEFOLIX
raMWIbTOHOB LIMKIT?

6. CKOJIBKO CyIIiecTBYeT abCTpaKTHBIX rpadoB ¢ 7 BepIIMHAMMU, TUAMETPOM 5 U [IUK/IOMaTHUECKUM YHUCIOM 27

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afa4n)

Onenka Kputepuu orjeHuBaHus
MPeBOCXO0JHO BepHo perieHo He meHee 95% 3azmau
OT/IMYHO BepHo peliieHo He MeHee 85%, HO He 6osiee 95% 3aau

OUYeHb XOpOLLIO BepHo peiiieHo He MeHee 80%, HO He Oosiee 85% 3a/au




OueHka Kputepuu onieHuBaHUs
XOpOII0 BepHo pemieno He meHee 70%, Ho He 6omee 80% 3agau
YA0BJIETBOPUTEBHO BepHo pertieHo He MeHee 55%, HO He 6omee 70% 3amau
HEeyZI0B/IETBOPUTE/ILHO BepHo pemieHo He MeHee 35%, HO He Gomee 55% 3agau
TJI0XO BepHo peltieHo He 6osee 35% 3amau

5.1.2 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - Tecr) sl OLeHKH C(HOPMHPOBAHHOCTHU
komnereniu ITK-1:

1. B 0ObIKHOBEHHOM rpade C 5 BepIIMHaMU MOXXET ObITh:
a) 15 pebep;

6) 11 pebep;

B) 9 pebep;

r) 0 pebep.

2. B MarpuLie CMe>KHOCTH T0JTHOTO rpada ¢ 5 BepIIMHaMH UMeeTCsl POBHO:
a) 30 eguHMUIT;

6) 20 eguHMIL;

B) 10 egunwMII.

3. VIHIIU/IEHTHOCTD — 3TO OTHOILIEHVE MEXY:

a) IByMsI BepIIMHAMU;

0) ABy™Ms pebpamu;

B) BepIIMHON 1 pebpoMm;

r) peOpOM U BepLIMHOM.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Ouenka Kpurepun oniennBanus

3a4TeHO BepHo petiieHo He MeHee 60% TeCTOBBIX 3aJjaHUi

He 3auTeHO  PereHO HernpaBW/ILHO WM He pelieHO Oosiee 40% TeCTOBBIX 3aflaHUN




Ouenka Kputepun onieHuBaHUs

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
oruboK
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHBIe ommbKaMu. | oummbKamu.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme C
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB
He/0ueTaMHu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afieHusi [0 COOTBETCTBYIOLMM KOMIIETEHL[USIM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa

AUCLWIVIWHA, CCl)OpMI/IPOBaHLI Ha YPOBHE He HIKXe «OT/INUHO».

04YeHb Xopouio

Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa

3auTeHo
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yJAoB/IeTBOpUTeNb | Bce kommereHiy (W4acTé KOMIIeTeHLMH), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMITeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHON.
JIBHO
He 3aUTeHO
TJI0X0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX

OIl€eHUBAHUA:

5.3.1 TunoBble 3asaHus (OL[eHOYHOE CPeACTBO - 3ajauu) /sl OLEeHKH C(OPMHPOBAHHOCTH

xKomnereHnuu I1K-1

1. HaiimuTe Bce (C TOUHOCTBIO /10 ©30MOpGhU3Ma) HelslaHapHbIe Tpadbl ¢ 6 BepIvHaMU U Haubo/IbIei
CTeIleHblo 4.

2. Haiigure Bce (C TOYHOCTBIO ZI0 M30MOpdH3Ma) HellslaHapHbIe rpadbl ¢ 6 BepmmHamu U 11 pebpamu.

3. Hatizure Bce (C TOYHOCTBIO /10 M30MOp(dH3Ma) HerlylaHapHbIe Tpadbl ¢ 6 BepivHamu U 12 pebpamu.

4. Kakue 13 C/leyIOIIUX YTBepKIeHUM BepHbI?

1. JIrob6as BepiIMHa, MHL{U/IEHTHAsI TIepeLIeiKY, SB/SeTCs [apHUPOM.
2. Eciu BepiIMHa ABJSETCA LIAPHUPOM, TO OHA UHL{UZEHTHA MepelleikKy.

3. Ecmu K cBsizHOMY Tpady f106aBUTH HOBOe pebpo, Uucio 6/I0KOB MOYKET YMEHBIIUTHCS.




4. Ecnu B rpade ecTb TaMUIBTOHOB LMK/, TO B HEM HeT TepelleikoB.
5. JIuct DFS-nepeBa He MOKeT OBITh IIIaDHUPOM rpada.

5. Kakue u3 ciiefytolux yTBepX/ieH!i1 BepHbI?

JTrobas BepIlivHa, UHIIUAEHTHASA ABYM Tepeleikam, SB/sIeTCs IapHUPOM.

Ecmm B cBsizHOM rpade uepe3 KaXk/yl0 BepIIMHY ITPOXOUT I[UKJI, TO B HEM HeT repeleiikoB.
Bcsikuii apHUp MPUHAZJIEKUT He MeHee YeM JIBYM OJIOKaM.

Bcesikuii 610K COIEP)KUT He MeHee 3 BepIIHH.

vk N

Ecnu B rpade HeT nepelielikoB, TO B HeEM eCTb FaMU/IbTOHOB LIUKJI.

6. 13 rpada K_6 yaanstorcst 3 pebpa, obpasytorue 1ukit. OnpefenuTe: 1) riaHapeH Jiv ToyueHHbIi rpad, 2)
ero uameTp, 3) ero pajuyc, 4) 4ncio LeHTPaJbHbIX BEPILIVH B HEM.

7. B rpacde K_6 Bce pebpa nytu (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, MOCTPOEHHOTr0 AiJisi 3TOro rpada C MoMOILbI0
anroputma JlelkcTpbi?

8. B monHOM rpade ¢ MHOKecTBOM BepivH {1, 2, 3, 4, 5, 6} Bec pebpa (1,i) paBen 2i - 2,i = 2,...,6, a
BCe ocTaibHble pebpa nMetoT Bec 3. KakoB Oyzet cymmapHbIii Bec pebep JepeBa C KOpHeM 1,
MOCTPOEHHOTO /1J1s1 3TOro rpacda ¢ MOMOIIIBI0 aaropuTMma JIerkcTphI?

9. Haiigure LMk/ioMaTHuYecKoe 4nciio rpada rnepeceueHuii cemerictea MHoxkecTB {{1,9},{2,8}, {4,5},
{2,3,8}, {1}, {1,7,9}, {5,7,9}, {2,3}, {3}, {4,6}}.

10. B nosiHom rpade c 10 BepiiviHaMu Bbifie/ieH OCTOBHbIN noArpad ¢ ueThbIpbMsi KOMIIOHEHTaMu1
cBsi3HOCTU. Bee pebpa 3Toro moarpacda umeroT Bec 2, octanbHble pedpa rpada — Bec 3. Uemy paBeH
BeC ONTUMa/IbHOI0 KapKaca /ijisi 3Toro rpaga?

11. B aBynosibHOM rpade ofjHa [[0/is COCTOMT U3 UeThIpexX BepIlrH, U3 HUX TPU UMEIOT CTereHb 3, a
OJ/lHa — CTeneHb 4, a ipyras A0/ — U3 [STH BepIINH, CpeJii KOTOPBIX eCTh BeplInHa CTerneHu 1,
BepIlIMHa CTereHu 2 U JiBe BepIIIMHbI cTerneH 3. KakoBa cTereHb OCTaBIIIeMCs BePILIWHbI?

12. B rpade c 8 BepiMHaMu UMeeTCsl TaMUIbTOHOB LIUKIT, @ peOpa, He BXOZSIIHE B 3TOT LIUKJ,
o0pa3ytoT Kapkac. Tpu BepilMHbI Tpada UMEIOT CTeleHb 3, a ueThbipe — cTereHb 4. KakoBa cTerneHb
OCTaBLLEMCS BEPLINHbI?

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)



Ouenka Kputepun onieHuBaHUs

3aUTeHO BepHo perieHo He MeHee 60% TeCTOBBIX 3a/jaHUM

He 3a4UTeHO Perieno HeTIpaBW/IbHO WJIKM He pelleHOo 6oee 40% TecTOBBIX 3a,Z[aHHﬁ

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. AnekceeB Bnagumup EBrenneBud. Teopust rpadoB : yueb. mocobue gjist crygearos HHI'Y,
oOyyarormuxcs o HaripaBieHu0 noArotoBku 02.03.02 "dynaam. nHbopmaTHKa v HHGHOPM.
texHonoruu". - H. Hosropog : HHI'Y, 2018. - 119 c. - 79.85., 20 3k3.

2. NoppaHckuit Muxaun AHatonbeBrY. KOHCTpYKTHBHAs Teopusi rpadoB U ee puioxKeHusl. - H.
Hogsropog, : Kupunnuua, 2016. - 172 c. - ISBN 978-5-905603-48-8 : 170.00., 2 3K3.

3. AnekceeB Bnagumup EBrenbeBuu. I'padbl. Mozenu BbiurcsieHuil. CTPyKTYphI J@HHBIX : yueb. A/ist
CTYJeHTOB, obOyuatoiiuxcs 1o cretuanbHocty 010200- Tpuknaz. MmatemaTrka v 510200-TTpukaz,.
MaTeMaTUKa U nH(popmartrka / Hrkeropozckuii rocyjapcTBeHHbIN yHuBepcuteT um. H. U.
Jlob6aueBckoro. - H. HoBropog, : 3a-Bo HHI'Y, 2005. - 307 c. : w. - ISBN 5-85747-810-8 : 100.00., 2
9K3.

4. AnekceeB Bnagumup EBrenveBuu. ['padbl u anroputMbl. CTPyKTYphI JaHHBIX. Mo/iesin BBIYMC/IeHUH :
yue0. 71 CTyIeHTOB, o0yuaroruxcs 1o crieifanbHocTy 010200 - [Tpukiaj. MaTeMaTyKa U
rvH(opMaTHKa U 1o HarpaBiaeHuto 510200 - [Tpukiaj. MaTeMaTHKa U UHpopMaTtyka . - M. : IHTepHeT-
YuuBepcureT MHpopMarmoHHbIx TexHosoruii : buHowm. Jlaboparopus 3Hanui, 2014. - 320 c. : wi., Tabm.
- (OcHoBbI HH(OPMaIMOHHBIX TeXHO0THl). - ISBN 978-5-94774-543-6 (bunom.J13) : 160.00., 1 3k3.

5. AnekceeB EBrenuii PoctuciaBoBuu. Scilab. PerieHue nH>xeHepHbIX U MaTeMaTUUeCKUX 3aziau. - M. :
ALT Linux : Bunowm. JIa6. 3Hanui, 2008. - 260 c., 8 /1. w1 + 1 3nekTpoH. ont. Auck (CD). - (bubsmoreka
ALT Linux). - ISBN 978-5-94774-890-1 : 264.32. - TeKcT : HermocpeJCTBeHHBIH., 2 3K3.

6. KanmutanoB Jlennc Bnaaumuposuu. [TpumeHeHre naketa Scil.ab B 3KOHOMHKO-MaTeMaTUUeCKUX
uccnenoBanusx : mpaktukyM / 1. B. Kanuranos, O. B. Kannranosa ; HHI'Y um. H. U. JlobaueBckoro. -
Hwxunii Hosropog, : 3a-so HHI'Y, 2019. - 28 c. - TekcT : 3/eKTpOHHBIN.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=795693&idb=0.

[oronHuTebHast TUTepaTypa:

1. Bepxx Knog. Teopusi rpadoB u ee ripuMeHeHus / riep. ¢ ¢p. 1 nocsiec. A. A. 3bIKoBa ; Tiog pef. U. A.
BaitnmreiiHa. - M. : I31-Bo UHOCTp. /UT., 1962. - 319 c. - 1.46., 3 3K3.

2. 3pikoB Anekcanip AsekcaHapoBuu. Teopust KoHeuHbixX rpados. [T. 1] / AH CCCP, Cub. otg-aue, VH-
T MaTeMaTUKU. - HoBocubupck : Hayka, Cub. otg-aue, 19609. - 543 c. - 2.37., 3 3K3.

3. 3bikoB Anekcanzp AnekcadgpoBuu. OcHOBBI Teopuu rpados. - M. : Hayka, 1987. - 381 c. - 2.10., 2
9K3.

4. Ope, OiictuH. Teopus rpados / niep. c anri. V. H. Bpybnesckotii ; oz pea. H. H. Bopobbesa. - 3. 2-
e, ctep. - M. : Hayka, I'n. pez. ¢us.-mar. ut., 1980. - 336 c. - 16.50., 4 3k3.

5. Xapapu ®@psHk. Teopus rpados / nep. c aHr. B. I1. KoseipeBa ; nog pea. I'. I1. 'aBpusnioBa. - M. :
Mup, 1973. - 300 c. : un. - 1.56., 2 3K3.



6. Sorochan Sergei Vladimirovich. Fundamentals of Graph Theory = OcHoBbI Teopuu rpacdos : 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/MeKTpOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=853269&idb=0.
7. BykyHoB C. B. Pa3paboTka rpuio)keHuii ¢ rpaduuecKiM I0/Tb30BaTe/TbCKUM UHTep(deiicoM Ha s3bIKe
Python : yue6Hoe rocobue g5 crio / BykyHnos C. B.,bykyHoBa O. B. - 3-e u3f., crep. - Cankr-ITeTepOypr
: Jlanb, 2026. - 90 c. - Bubsyorp.: JocTynHa B KapTouke KHUTH, Ha caiite ObC JlaHb. - Knura u3
KoJinekiuu Jlanb - MHbopmatuka. - ISBN 978-5-507-54799-9. - TekcT : 371eKTpOHHBIH., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=1005478&idb=0.

[TporpammHoOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM AVCIUTUIAHBI):

1. AnekceeB Bnagumup EBrenveBuu. Teopusi rpadoB : yue6. nocobue asisi crygentoB HHI'Y,
oOyuaroluXxcs 1o HarpaBaeHuo noAroToBku 02.03.02 "dyHaam. nHbopMaTHKa U HHGOPM.
texHonoruu". - H. Hoeropog : HHI'Y, 2018. - 119 c. - 79.85.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=497322&idb=0

2. AnekceeB Brnagumup EBrenbeBuu. I'padbl v anroputmbl. CTPYKTYPbI JJaHHBIX. Mo/ie/id BHIYMC/IEHUH :
yueb. [Jisi CTyIeHTOB, o0yJaroiuxcs 1o creuyanbHoctd 010200 - TIpukiaf. MaTeMaTKa U
rH(opMaTHKa U 1o HarnpaBiaeHuto 510200 - TIpukiaj. MaTeMaTHKa U UHpopMaTrka . - M. : IHTepHeT-
YaupepcureT MHpopMaroHHbIx TexHosoruii : bunom. Jlaboparopus 3Hanui, 2014. - 320 c. : wi1., Tabm.
- (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 rpagos : 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/IeKTPOHHBIN.

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

4. SCILAB, https://www.scilab.org
5. Python, https://www.python.org
6. Microsoft Visual Studio, https://visualstudio.microsoft.com/ru/

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayJWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomelljeHust 151 CaMOCTOSITeIbHOM paboThl 00yYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/ITIOUeHUs1 K ceTd "VHTepHer" u oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozrotoBku/crietyanbHocTy 01.03.02 - IpukiagHas MaTeMaTrka U MH(OpMaTHKa.

Agtop(b1): Copouan Cepreii Bnagumuposuu, Kavguaat GU3MKO-MaTeMaTHUeCKHX HayK.
3aBepyromuii Kadepoii: 3o0Teix Hukosnaii FOpbeBuy, JOKTOp (pU3HMKO-MaTeMaTUueCKUX Hayk.

[TporpamMmMa oo6peHa Ha 3ace/jaHUM MeTOANUeCKOM Komuccuu ot 25.06.2025, mpoTtokos Ne [TpoTokos
Nell.
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