MuHob6pHayKku Poccum
®EAEPAZIBHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA30OBATE/IbHOE YYPEXOEHUE
BbICLLUEFO OBPA3OBAHUA
«BOPOHECKWUIM rOCYAOAPCTBEHHbIA YHUBEPCUTET»
(Pre0y BO «Bry»)
YTBEPXOAIO
» 3aBegytolwnii Kadespoi
) /jf':'-}'.fj:;,_-f - Kypranun Cepreit AmuTpuesny
Kadenpa undpoBbix TEXHOIOMMIA
03.05.2023
PABOYASA MPOrPAMMA YYEEHOW AUCLUUMNIUHDI
51.B.[B.02.02 Teopwua rpados

1. Koa 1 HaumeHoBaHMe Hanpas/eHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 "HbOpPMaALMOHHbIE CUCTEMbI U TEXHONOTUN

2. MNpodunb noarotToBKu/cneymanusaums:
BcTpavBaemble BbIYMCAUTENbHbBIE CUCTEMbBI U MHTEPHET Belen, MHPOpMaLMOHHbIE CUCTEMBI B
TenekommyHuKaumax, MHdopmaLMoHHbIE CUCTEMbI U ceTeBble TeEXHONOMMN, UHPOPMaLMOHHbIE CUCTEMBI U
TEXHONIOTMK B ynpaBaeHuu npegnpuatmem, ObpaboTka MHGoOpMaLMn U MalMHHOe 0byyeHne, MNMporpammHas
WHXXeHepna B UHGOPMALIMOHHbIX CUCTEMAX

3. Keanudukaumsa (cteneHb) BbiNyCKHUKA:

bakanaspuat

4. ®opma obyuyeHus:

OuHaA

5. Kadeapa, oTBeyatowian 3a peanmsaumio ANCLUNIANHDI:

Kadeapa undpoBbix TEXHONOTMNA

6. CocraButenu nporpammbl:

Bop3yHoB Cepreit BUkTopoBuY, K. §.-M. H., AOLEHT

7. PekomeHgoBaHa: npotokon HMC Ne 7 ot 03.05.2023

8. Yue6Hbliii rog;:

2024-2025

CemecTtpbl:

3

9.Uenun 1 3apgaum yue6HOU AUCLUNAUHDI:

LUenb: popmmposaHme y obyyatowmxca pyHOaMeHTaIbHbIX 3HaHWI B 061acTh Teopumn rpados.
3agaum:

- 3HAaKOMCTBO C MaTeMaTUYECKMM annapaTom Teopum rpados;

- U3yYeHMe OCHOBHbIX 3334 Teopum rpadoB 1 METOA0B UX PeLIeHUs;

- dopmmpoBaHMe HaBbIKOB 3GHEKTUBHOrO MPUMEHEHUA MOAENMN C UCMO/b30BaHMEM rpadoB AA peLleHUANPUKIALHbIX
3agau.

10. MecTo yue6HoOIi AucLUMNANHDBI B CTPYKTYype OOM:



YyebHaa AucuMnIMHA OTHOCUTCA K 4acTu b6noka b1, dopmupyemoit yyacTHMKamMu 06pasoBaTesibHbIX OTHOLWEHUN,
AvcuMnavMHa no Bbibopy. [ns ycrnewHoro ocBoeHuWsa HeobxoaMmMo npeaBapuTesibHOe U3yYeHUE CeayoWNX AUCLUMINH:
MaTeMaTUYeCKMi aHanus, anrebpa n reomeTpums.

11. NMnaHupyemble pe3ynbTaTbl 06yueHUs No gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKK),COOTHECEHHbIE C
NAaHUpyembiMM pesysibTaTaMn 0CBoeHUs 06pasoBaTeibHOM Nporpammbl (KOMNETeHUMAMU BbINyCKHUKOB):

Kop, 1 Ha3BaHMe KoMMneTeHLUMn 3HaHWA, YMEHUs, HaBbIKK

Kopa v Ha3BaHWe MHAaMKaTopa

KoMMeTeHLMN
MKB-1 Cnocobex nposoauts  |1KB-1.23HaeT meToAbl nposeAeHuA 3HaeT OCHOBHble MeTOAbl
3KCNEePUMEHTOB U HabAoAEHN, Teopumn rpacos.

nccnenoBaHMA Ha BCexX aTanax

HUA U adOOTKUN UH Mmauunun
XU3HEHHOTO UMK/Ia NPOrpaMmMHbIX o6o6u.|,e 06p 6o ¢0p au

cpeacTs
MKB-1  CnocobeH  npoBoAMUTbL YmeeT ncnonb3oBaTb
MCCNef0BaHMA Ha BCeX aTanax MKB-1.4 Micnonb3syeT cTaHAapTHOE 1 MeToAbl Teopuu rpados npu
KM3HEHHOTO LKA NporpamMmHblx ~ OPUTMHA/IbHOE NPOrpammHoe PeeHnn MPaKTUHECKNX
CPeACTB obecneyeHmne 1 NPOBOAUT KOMMbIOTEPHbI 3ajau.

9KCMEePUMEHT, COCTaB/AET €ro ON1caHue u

dbopmynmpyeT BbIBOADI
MKB-1 CnocobeH  npoBoauTb MKB-1.5 ObpabaTbiBaeT NoAy4YeHHble Bnapeet HaBblKamu
nccnenoBaHUA Ha BCex aTanax pe3ynbTaTbl UCCNEA0BAHNN C 06paboTKM pe3ynbTaToB
MMU3HEHHOrO LMKAa NPOrpamMmMHbIX MCNo/ib30BaHWMEM CTAHAAPTHbLIX METOA0B nccnepoBaHuin B 061actu
cpeacTs (meToamk) Teopuu rpados.

12. 06bem AUCLMNAMHDI B 3a4eTHbIX eAnHULAxX/Yac:
3/108

dopma NPoMeKyTOUYHOM aTTecTauum:

3aveTt

13. Buabl yuebHOM paboTbl

Bug yuebHol paboTbl CemecTp 3 Bcero
AyaNTOpPHbIE 3aHATUA 50 50

JIeKLMOHHbIEe 3aHATUA 34 34

MpaKTuyeckne 3aHATUA 16 16

JNlabopaTtopHble 3aHATUA 0
CamocTtoatenbHana paboTa 58 58

KypcoBas paboTa 0
MpomexyToyHas aTTecTauma 0

Yacbl Ha KOHTpPOb

Bcero 108 108
13.1. CopepkaHue AUCLUUNAUHDI

n/n CopepskaHue pasgena AUCUMNANHDI Peanusauma pasgena AUCLMMNIMHBI C MOMOLLbHO

OHNalH-Kypca, IYMK

HanmeHoBaHue
pasgena
ANCUUNAUHDI



n/n

BeeneHue B
Teopwuto rpados

HanmeHoBaHMe
pasgena
AUCUMNANHbI

MocTbl 1 610KK

[epesbsa

CBA3HOCTb

O6xoapl rpados

MoKpbITUA

MnaHapHOCTb

OcHoBHble onpeaeneHns Teopun rpacdos.
Tunbl rpadoB. MapLupyTbl U CBA3HOCTb.
Onepauun Hag rpadamum.

CopeprkaHue pasgena AUCLMNANHDI

TOYKM couNeHeHus, MOCTbl U  6/0KM
rpada. BepwuHHaa wu  pebepHasn
kcBAsHOCTb. XapaKTepusaums ABYCBA3HbIX
rpados. B3aMMHOe pacrnonolKeHue AByX
6n10KoB B rpade.

Jleca w” pepesBbA. DKBMBANEHTHbIE
onpeaeneHuna pepesa. KopHesble WU
OCTOBHble  AepeBbA. ANropuTMBbl
Mpuma w© Kpackana HaxoxaeHus
MMHWUMaA/IbHOIO OCTOBA.

CBA3HOCTb W pebepHas CBA3HOCTb.
Teopema MeHrepa.

3iinepoBbl U FTAMWUIBTOHOBbI

rpadol. Teopema 3Iinepa M anroputm
Ddnepu. JocTtaTouyHble ycnosusa
raMmabToHoBOCTU. Teopembl [dupaka u
Ope. aMWAbTOHOBbLI LMKAbI W 3ajayva
KOMMMBOSKEPA.

HesaBrcMMble MHOXKECTBA BEPLUMH U
pebep rpada. BeplwmHHble 1 pebepHble
NOKpPbITUA, paKTOPbl U NApOCOYETaAHUS.
Yucnosble napameTpsbl, CBA3AHHbIE C
HEe3aBUCMMOCTbLIO U MOKPbLITUAMMU, UX
cBoicTBa. Hanbosblune napocoyeTaHmna u
Yepeaytowmeca uenu. Teopembl KeHnra o
ymcne pebepHo HE3aBUCUMOCTH
AByAonbHOro rpada u (0,1)matpuuax.

Mnockue n nnaHapHble rpadbl. Popmyna
dinepa n ee cneacteuna. Kputepui
nnaHapHocTtu NMoHTpAarMHa-KypaToscKkoro.
ANrOpUTM YKNaaku rpacda Ha naoCcKocTU.
MoHATUE reoMeTPUYECKN ABONCTBEHHOIO

rpada.

https://edu.vsu.ru/course/view.php?id=2208

Peanusauma pasgena OUCLMUMNIMHLI C MOMOLLbIO
OHNanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



8 Packpacku https://edu.vsu.ru/course/view.php?id=2208

XpomaTtuyeckoe yncno "
XpOMaTUYeckuii  nHaekc.Teopema o0
yeTblpex KpacKax. JokasatenbcTtso
Teopembl O MNATU Kpackax. Teopema
BusuHra.

13.2. Tembl (pa3gennbl) gUCLUNAUHDBI U BUAbI 3aHATUI

No HanuMeHoBaHMe JleKunoHHble MpaKkTunueckune JTabopaTtopHble CamocTtoaTtenbHasn Bcero
/N temel 3aHATMA 3aHATUA 3aHATUA pabota
(pasgena)
1 BeeneHune B 4 2 6 12
Teopwuto rpaos
2 MocTbl U 610KM 4 2 6 12
3 [epeBbs 4 2 8 14
4 CBA3HOCTb 4 2 8 14
5 6 2 8 16
O6xoabl rpados
6 MokpbITUA 4 2 6 12
7 MnaHapHoOCTb 4 2 8 14
8 Packpacku 4 2 8 14
34 16 0 58 108

14. MeToauueckue yKasaHua gnsa o6yyalowmxca No OCBOEHUIO AUCLUNANHDI

OcBoeHMe ANCUMUMNINHbBI CKNaAbIBAETCA U3 ayAUTOPHOM paboTbl (y4ebHOM AeAaTeNbHOCTH, BbIMOHAEMOM Nog,
PYKOBOACTBOM MpenoaaBaTtens) v BHeayAUTOPHOM paboTbl (y4ebHOol AeATeNIbHOCTU, peanm3yemoli obyyatoLwmmes
CaMOCTOATE/IbHO).

AyauTopHaa  paboTa  COCTOUT M3 BbIMOJIHEHUA  MPAKTUYECKMX WM NabopaTopHbIX  33JaHuit B 06bEME,
npeaycMoTPEHHOM Y4eBbHbIM MIaHOM.

CamocroaTenbHasa paboTa npeanonaraet yray6iEHHOE U3ydeHMe OTAeNbHbIX Pa3aenioB ANUCUMIINHbI C
NCMO/Ib30BaHMEM IUTEPATYPbl, PEKOMEHI0BaHHOM NPenoaBaTeem, a TakKe KOHCMEKTOB MPaKTUYECKMX
(nabopaTopHbIx) 3aHATUI. B KayecTBe NaaHa A/1A CaMOCTOATE/IbHOM PaboTbl MOXKET BbITb MCMONb30BaH pa3gen 13.1
HacToAwel paboyeit NporpaMmsbl, B KOTOPOM 3abUKCUPOBaAHbI Pas3ae/bl ANCLMUIMIMHBI U UX CoAepsKkaHue. B pasgene
13.2 paboueit nporpammbl onpeaenserTcs KOAMYeCcTBo 4acoB, OTBOAMMOE Ha CAMOCTOATE/IbHYO PaboTy Mo Kaskaomy
pasfeny AUCUMNAUHBI. Bosbliee KOMMYeCTBO 4YacoB Ha CaMOCTOATE/IbHYIO paboTy oTBOAMTCA Ha Hambonee
TPYZAHble pasgaenbl AUCLUNANHDI. [Na camocToATENbHOTO M3yYeHUA OTAE/bHbIX Pa3ae/ioB AUCLMNINHDI
MCNo/ib3yeTcs NnepeyeHb INTEPaTypPbl U APYrMX PECYpPCOB, NepeUncaeHHbIX B NyHKTax 15 1 16 HacToAwei paboyei
nporpammbl.

YCrnewHocTb OCBOEHMA AWUCUMMNAWHBI ONpefenserTca CUCTEMATUYHOCTBIO M TYOUHOW ayauTOPHOM W BHeayaUTOPHOM
paboTbl 0byyatoLLerocs.



MpY MCNoNb30BaHWUM OUCTAHLMOHHbIX 06Pa30BaTENbHbIX TEXHONOTUIA U 3NEKTPOHHOTO 06YYeHMs BbINOHATL BCE YKa3aHUA
npenogasaTteneil, BOBpPeMs NOAKAYATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHUAM 415 CAMOCTOATE/IbHOM
paboTbl.

15. MMepeyeHb OCHOBHOM M AONONHUTE/NIbHOWN NIUTEPaTYpPbl, PECYPCOB UHTEPHET, HEO6XOAUMBIX A1 OCBOEHUSA

AVUCLUNAUHDI
No NcTouHMK
n/n
1 KanuTuH, . B. OCHOBbI AUCKPETHOM MaTeMaTUKK: Teopusa rpadoBs [DneKkTpoHHbIN pecypc] / . B.
Kanutuh, O. C. KanutnHa — M. : MUCuC, 2017. — 67 c. —
<URL: http://www.studentlibrary.ru/book/ISBN9785906846686.htmI>
2 CneumnanbHble pasaesbl Teopum rpados : yuebHoe nocobue / /1.A. Tnagkos, H.B. Thagkosa, B.B. Kypeiuuk,
B.M. KypeiuunKk.— PocToB-Ha-[oHy | TaraHpor : UsgaTenbctso KOxkHOro degepanbHoro yHmuBepcuteTa, 2018 .
— 112 c.— <URL: http://biblioclub.ru/index.php?page=book&id=561028>
3

Lesenes, 0. M. [IuckpeTHana maTemaTuKa [DNeKTpoHHbIN pecypc] : yuebHoe nocobue / Lliesenes

H0. N. — 4-e u3g., ctep. — CaHkT-NeTepbypr : /laHb, 2019 .— 592 c. — [onyweHo

MuHWcTepcTBOM 06pa3oBaHuA U Hayku Poccuiickoin Pepepaunm B KadyecTse y4ebHoro nocobus ana
CTYZLeHTOB BbICLUMX y4ebHbIX 3aBeeHUI, 0OyYatoLLMXCA NO HAaMPaBAEHUIO U CNeLManbHOCTH
«[puKnagHaa matemaTrka U MHGopMaTUKa» .— KHura us konnekumm flaHb - Matematmka .— ISBN 978-5-
8114-4284-3 .— <URL: https://e.lanbook.com/book/118616>

6) fononHWUTeNbHaA IMTepaTypa:
No McTouHmK

n/n

Anroputmbl : Moctpoerne n aHanns / T. X. KopmeH [u ap.].— 3-e n3g.— Mocksa ; CaHkT-lNeTepbypr ;
Knes : Bunbamc, 2013.— 1328 c.

2 Bop3yHos, C. B. 3aga4un nNo ANCKPETHOM MaTeMaTuKe : [y4ebHoe nocobue ana cTya. By3oB, obyyaromxca
no HanpasseHuto nogrotosku BO 03.03.03 - Pagmodusmkal / C.B. bopsyHos, C.A. KyprannH .— CaHKT-
MeTtepbypr : BXB-MeTepbypr, 2016 .— 520 c.

3 JNlekumun no Teopun rpados / B. A. Emennyes [u ap.].— 2-e nsg.— MockBa : KHUKHbIM 0M «/IMBPOKOM»,
2009.— 392 c.

4 HosuKkoBs, ®. A. IMcKpeTHas maTemMaTuka : yueb. 415 By30B : CTaHAapT TPeTbero nokosieHusa / &. A.
HoBuKkos.— 3-e nsa.— CaHkt-MeTepbypr: MNutep, 2011.— 384 c.

5 Ope, O. Teopusa rpados / O. Ope.— 2-e u3a.— MockBa : Eautopman YPCC, 2009.— 352 c.

6 Yuncon, P. BeegeHue 8 Teoputo rpados / P. YuncoH.— Mocksa : Mup, 1977.— 208 c.— (CoBpemeHHasn
MaTemaTuKa. BBoaHble Kypchbl).

7
Xapapu, ®. Teopusa rpados / ®. Xapapu.— 4-e nsg.— Mocksa : Eautopman YPCC, 2009.— 296 c.

8 Diestel, R. Graph Theory / R. Diestel.— Fourth ed.— Heidelberg : Springer-Verlag, 2010.— 451 p.—

(Graduate Texts in Mathematics; vol. 173).



B) MHPOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTe/IbHbIe PecypCbl:

Ne n/n NCTOUYHMK

1 dneKTpoHHas bubanoreka BIY https://lib.vsu.ru

2 DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcutetckaa 6mubanorteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KonTtekctym) https://lib.rucont.ru/

16. NepeuyeHb yuebHO-meTOAUUECKOrO 0becneyeHUn ANA CaMOCTOATENbHOM PaboTbl

No MCTOYHMK
n/n
1 Bop3yHos, C. B. 3agauu no ANCKPETHOM MaTemaTuKe : [ydebHoe nocobue ana cTya. By30B, 06y4atowmxcs no

HanpasneHunto noarotoskn BO 03.03.03 - Pagnodusmkal / C.B. bopsyHos, C./.
KypranuH .— CaHkT-MeTtepbypr : BXB-MeTtepbypr, 2016 .— 520 c.

2 Kanntun, [. B. OCHOBbI ANCKPETHOW MaTeMaTUKK: Teopusa rpados [IneKkTpoHHbI pecypc] / . B. KanuTuH,
0. C. KaamtnHa — M. : MUCunC, 2017. — 67 c.
—<URL: http://www.studentlibrary.ru/book/ISBN9785906846686.htm|>

3 Xapapu, ®. Teopus rpados / ®. Xapapu.— 4-e n3g.— MockBsa : Eautopman YPCC, 2009.— 296 c.
17. WHdopmauMOoHHbIE TEXHONOINM, UCNOJIb3yeMble ANA peanusauunm yuebHoi AUCLUNAUHDI, BKAOYasa NporpaMmmHoe

obecneyeHne n MHGOPMaLMOHHO-CNIPABOYHbIE CUCTEMDbI (Mpu HeobxogumocTu):

Mpu peanusaumm AUCUMNAUHBI MOFYT WCNOb30BaTbCA TEXHONOTUM SNEKTPOHHOro OBYYEeHMA U AUCTAaHUMOHHbIE
obpasosaTesibHble TEXHOOMMKU Ha Base nopTana edu.vsu.ru, a TaKksKe Apyrue AOCTYMHble Ppecypcbl cetn MHTepHerT.

18. MartepuanbHO-TeXHUYECcKoe obecneyeHne AUCLUN/UHDI:

JleKUMOHHasA  ayauMTopus, OCHalLEHHasa MYyAbTUMEAMINHBIM  MPOEKTOPOM; CreumanusmposaHHas mebesb: A0cKa
MeNoBas MAM MapKepHas 1 Wr., CToAbl, CTyAba B Heobxoaumom Konudvectse. OC Windows v.7, 8, 10, Habop ytunut

(apxuBatopbl, hann-meHegxepsol), LibreOffice v.5-7, Foxit PDF Reader
19. OueHouHble cpeacTBa 4N NPOBEAEHUA TeKyLeid U NPOMEXKYTOUHOM aTTecTauum

MopsAAoK OLLEHKN 0CBOEHMA 0bydatoLmMmmnca yuebHOro matepurana onpeaenserca coaepKRaHnem cieayowmx pasaenos

AUCLMANANHBI:

Ne Pasgenbl AUCLMMINHDI Koa KomneTeHuuu Koa uHankatopa OueHOYHble cpeACcTBa A/1A
n/n (moaynn) TeKyllen aTrectaumm

1 Paspenbi 1-8 MKB-1 MKB-1.2 KoHTponbHana paboTa

2 Paspenbi 3-8 MKB-1 MKB-1.4 KoHTponbHana paboTa

No Pasgenbl AUCLMMNANHDI Koa komneTeHuuu Koa nHankaTopa OLeHOYHble CpeACcTBa A/1A

n/n (moaynn) TeKyLen atTrectaymm



3 Paspenbi 3-8 MKB-1 MKB-1.5 KoHTponbHas pabota
MpomerKyTouHas aTTecTauma

dopma KoHTponA - 3auet

OLeHOYHbIe cpeacTBa A1 NPOMENKYTOUYHOM aTTecTaumm

Komnnekt KUM

20 TunoBble OL,eHOYHbIE CpeACcTBa U MeToAMYECKUE MaTepuralibl, onpeaensaiowme npoueaypbl OLLeHUBAHUA
20.1 TeKywWwmii KOHTPOAb yCNEeBaeMoCT1

TeKyLwmMii KOHTPOJIb YCNEBAaeMOCTN MO ANCUMUMIMHE OCYLLLECTBAAETCA C MOMOLLIbIO CleAyoLWMX OLLEeHOUYHbIX CPeACTB:

KOHTpO/IbHan paborTa.

Mpumepbl 3agaHUIA ANA KOHTPONbHbIX PaboT:
KoHTponbHaa pabota Ne 1
BapuaHt 1

3apaHue 1 (10 6annos). Boinvwmte maTpuLy CMEXHOCTU U CIUCOK CMeXHOCTU rpada G(V,E) Ha MmHoXKecTBe BeplnH V
={a,b,c,d,e} co mHOKecTBOM pébep E = {ac,bd,be,de}.

3apaHue 2 (20 6annos). Asnaerca v noaHbIn rpad K, ana n > 1 3inepoBbIM? raMUIbTOHOBLIM?
3agaHue 3 (20 6annoB). Yemy paBHbl XpOMaTUYECKOE YMCI0 U XPOMATUYECKUI MHAEKC NOMHOTO rpada

Klo?

OnuncaHue TeXHOJIOTMK NpoBeaeHMA: obyyatowemyca cayyaliHbiMm 06pasom gaeTca BapuMaHT KOHTPO/IbHOM paboTbl. Ha
NMUCbMEHHOE BbINOAHEHWE 334aHNI NpeaoCcTaBaAeTCA 2 akafeMUYeCcKmX Yaca.

TpeboBaHUA K BbINOJNHEHWUIO 334aHUN (MW LWKaAbl U KPUTEPUU OLEHMBAHUSA): 3a MOJIHOE MPABUIbHOE BbIMOJIHEHME
KaXZoro 3afaHusA  BbLICTAaBAAETCA MaKCMMaibHblM  6ann, npuBefAeHHbld  Bblwe. OLUEHKA CHUMKAETCA, eciu B
npouecce BbIMNOJIHEHMA 33ZaHUA OblAM OONYyLLEHbl OWMOKM M HeTodHocTU. OueHka O 6annoB cTaBuTca MbBO 3a
NOJIHOCTbIO HEBbIMO/IHEHHOE 3a4aHue, IMB0 NPU HAAUUUK TPYBbIX OLWNBOK.

20.2 NMpomerKyTouHaA aTTecTauus
MpomexKyTouYHana aTTecTauma No ANCUUNINHE OCYLLECTBAAETCA C MOMOLLBIO CIeAyOLMX OLEHOYHbIX CPeACTB:

Komnsiekt KUM.

MepeyeHb BONPOCOB K 3ayeTy:
OcHOBHble onpeaeneHnsa Teopun rpados.
Tunbl rpados.
MapLupyTbl U CBA3HOCTb.
Onepauuun Hag rpadpamu.
TOYKM couneHeHus, MocTbl U 610KM rpada.
BeplunHHas 1 pebepHas k-CBA3HOCTb.
Xapaktepu3auma ABYyCBA3HbIX rpados.

B3auMmHoe pacnosiokeHue asyx 610K0B B rpade.

W K N kW N R

JNleca v gepesbA.
10. DKBMBaANEHTHbIE ONpeaeneHna gepesa.

11. KopHeBble 1 OCTOBHbIE AepeBbA.



12. Anroputmsbl MNMprma 1 Kpackana HaxoXaeHUAa MUHMMANbHOMO OCTOBA.
13. CBA3HOCTb M pebepHan CBA3HOCTb.

14. Teopema MeHrepa.

15. dnepoBbl U raMUAbTOHOBbI rpadbl.

16. Teopema dinepa u anroputm ®nepu.

17. [ocTaTouHble yC/I0BUA FAaMUIbTOHOBOCTMH.

18. Teopembl Aunpaka n Ope.

19. FammAbTOHOBbBI LMK/bI M 334242 KOMMUBOAXKEPA.

20. HesaBucuMble MHOXKECTBa BepLUMH U pebep rpada.

21. BepwuHHble 1 pebepHble NOKPbITMA, GaKTOPbl U MAPOCOYETAHMS.

22. Yucnosble NapaMeTpbl, CBA3AHHbIE C HE3ABMCMMOCTbIO M MOKPbLITUAMM, X CBOMCTBA.
23. Haubonblne napocoyetaHua 1 YepeayoLmecs Lenu.

24. Teopembl KeHura o yncne pebepHoi He3aBUCMMOCTM AByAoAbHOrO rpada u (0,1)-matpuuax.
25. Tnockue v nnaHapHble rpadbl.

26. ®opmyna diinepa n ee cneacTemA.

27. Kputepuii nnaHapHoctu MoHTpArnHa-KypaToBcKoro.

28. ANropuTm yKnaaku rpada Ha naocKocTu.

29. MNoHATUE reomMeTpUYeCcKn ABONCTBEHHOrO rpada.

30. XpomaTuyeckoe YMC/I0 U XPOMATUYECKNIT MHAEKC.

31. Teopema 0 YeTbipex KpacKax.

32. [Joka3aTenbCTBO TEOPEMbI O MATU KPACKaX.

33. Teopema BusuHra.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUANOB:
KOHTpobHO-U3MepuTenbHbI maTepuan Ne 1
1. MapLwpyTbl 1 CBA3HOCTb.

2. Kputepuit nnaHapHoctu MoHTparMHa-KypaToBcKoro.

KoHTponbHO-u3meputenbHblii matepuan Ne 2
1. Tunbl rpados.

2. Yucnosble napameTpbl, CBA3aHHbIE C HE3ABUCUMOCTbIO U NOKPbLITUAMMU, UX CBOWCTBA.

OnucaHue TexHonorum nposegeHus. Obydatouemyca cayyamHbim obpasom gaetca KUM, cogeprKalmii 2 Bonpoca m3
nepeyHs Bbille. Ha BbINONHEHME 3a4aHNI NpeAoCTaBAsETCA 2 aKaJeMUYeCcKuX Yaca.

TpeboBaHMA K BbLIMNONHEHWUIO 33a4aHWK (MAM WKanbl WU KPUTEPUM oOLeHMBaHWA). [NA OueHWMBaHWA pe3yabTaToB
0b6yyeHuns Ha 3a4eTe UCMOb3YIOTCA CeayoLme NoKasaTenu:

1) 3HaHMEe OCHOBHbIX NOHATUM Teopun rpadoB 1 ee MeTOA0B, KOTOPbIE UCMO/b3YIOTCA A1 MOCTPOEeHMA Moaenen u
KOHCTPYMPOBaHWUA aZifOPUTMOB peELUEHWA NPaKTUYECKMX 3a3aY;

2) 3HaHWe MOCTaHOBKM KAaCCUYECKUX 3aay;
3) 3HaHWe MeToA0B GOPMYIMPOBKM M AOKA3ATENbCTBA MAaTEMATUUECKMX YTBEPIKAEHNA;

4) ymeHuWe NpUMEHATb METOAbI TEOPUK rpadoB ANA pelleHus 3a4a4 npodeccMoHanbHOl AeATeNbHOCTY;



5) ymeHMe NpUmeHATb annapat Teopun rpados 4NA L0KA3aTeIbCTBA YTBEPKAEHUI U TeOpem;

6) BNajeHWe HaBblKaMM KBaNUMGUUMPOBAHHOIO BblbOpa M aganTauuMu  CyLLECTBYIOWMX METOA0B A/ApelleHUs
NPaKTUYECKNX 3a4ay;

7) BNafeHWe HaBblkaMM WCMO/Ib30BaHWA METOAO0B PELUEHUA K/ACCMYECKMX 3agady Teopuu rpadoB AnspeleHus
Pa3/IMYHbIX CTECTBEHHOHAYYHbIX 3a4au.

Kputepumn oueHoK:

OueHka Kpurtepumn
3 OLeHKa 32 KaAyto TEKYLLYO aTTecTaumio He HUxKe 25 6annoB., ya0BNeTBOPUTENbHOE BNaJeHUE
auTeHo o
TEOPETUYECKMM MaTepMas oM Npu OTBETE Ha KOHTPOJIbHO-U3MeEpPUTE/IbHbIA MaTepuran.
H OueHKa xoTa Obl 33 O4HY TEKYLLYIO aTTecTaumio HuxKe 25 6ann0B AN HeyA0BAETBOPUTENbHOE BNAJEHNE
e3ayTeHo

TeopeTn4eCKUM MmaTepmnaaiom Npu OTBeETE Ha KOHTpOI’IbHO-VI3MepVITEI1beIl7I maTtepuan.

Bonpocbl ¢ Bbibopom

1. MycTb 3apaHo MHOXKecTBO A = {a, b, ¢, d, e}. Kakre 13 nepeuymcieHHbIX HU¥KEe MHOMKeCTB 06pasytoT
pasbueHne A?

a) {{a}, {b}, {c}, {d, e}};

6) {{a, b, ¢, d}, {c, e}};

8) {@, {a, b}, {c}, {a, b, ¢, d, e}};

r) {{a, c}, {b, c}, {d, c}}.

2. Nyctb A ={a, b, ¢, d} u B = {1, 2, 3, 4}. Kakne 3 HUXKENEPEeUYNCNEHHbIX OTHOLIEHUN MeXAay
MHOecTBaMM A 1 B sBnatoTca GyHKUMAMMK, onpeneneHHbIMU Ha A co 3HaYeHMAMKU B B ?

a){(a, 4), (b, 2), (b, 4), (c, 3), (d, 1)};

6){(a, 2), (b, 1), (¢, 3), (d, 4)};

8) {(a, 3), (b, 1), (d, 2)};

r){(a, 1), (b, 3), (c, 4), (d, 1)}.

3. Kaknm Knaccam npuHagnexkut bynesa GyHkuma f(x, y) =x"y?
a) Ty
6) S;
B) L;
r) m.

4. Kaknmum csoictBamm obnagaet nonHbln rpad Kio?
a) aliIepoB, raMUIbLTOHOB;

6) s1nepoB., He rAMUIbTOHOB;

B) HE 31NepoB, raMMU/IbTOHOB;

r) He 3lA1IepoB, He raMU/IbTOHOB.



5. HaliamTe acMMNTOTUYECKYIO OLLEHKY CKOPOCTM POCTa PelleHna PeKYPPEHTHOro COOTHowweHuA T(n)
=2T(n/ 2) + n¥?:

a) ©(n"?);

6) O(n);

B) ©(n logan);

r) ©(n?);.

Bonpocbl ¢ KOPOTKMM OTBETOM

6. MowHocTb 6yneaHa mHoxecTBa A pasHa 512. KakoBa MOLLHOCTb MHOXecTBa A?

7. MN3BecTHO, yTo Aepeso T nmeet o4HY BEPLUMHY cTeneHu 3,
LwecTb BEPLUNH cTeneHu 2 Z ceMb - cTeneHu 1. OcTanbHble
BEPLUNHBbI AepeBsa nmeroT cTeneHb 4. CKonbKo BEPLUMH

cteneHn 4 ectb y gepesa T7?

Bonpocbi ¢ pa3BepHyTbIM OTBETOM

8. Chopmynumpyite meTod MaTeEMaTUHECKON MHAYKLMM U C €ro NMOMOLLbIO [OKaXKMTe, YTO ANA BCEeX
HaTypa/ibHbIX N CNPaBeA/INBO YTBEPXKAEHME:
13"+ (-=1)"12™*! kpaTHo 25.

Kputepuun oueHmnsaHuA LLIkana oueHOK

Obyvatowmiica npmsoanT BEPHYIO " NOJIHYO 3 6anna
GOPMYNMPOBKY METoZa MATEMATUYECKON MHAYKUWUKU, OAaeT
pa3BepHyTOe n 6e3owmnboyHoe [0Ka3aTeNbCTBO
NPeaNoXKeHHOro YTBEP)KAEHMA C MNOMOLLbID MeToza
MaTemaTuyeckon MHayKumu. NccnepgosaHa 6asa MHAYKUMM
M Wwar WMHAYKUMM MPUMEHUTENbHO K [A0KasbiBaeMoMy
YTBEPXKAEHMUIO.

Obyyatowmiics NpMBOAUT BEPHYH M A0CTaTOYHO MOJIHYIO 2 6anna
bGOPMYNIMPOBKY METOAA MaTEMATUYECKOM MHAYKUMMU, AaeT
pa3BepHyTOe [0Ka3aTeIbcTBO npeanoXeHHOoro
YTBEPXKAEHNA C MOMOLLbIO MeToda MaTeMaTUyecKomn
MHAYKUMK. B onuMcaHMM U A0KasaTeNbCTBE [0MyCcKakoTca
OTAeNbHble He3HaYUTeIbHble HETOUYHOCTH.

Obyyatowmiics NpMBOAUT BEPHYH M AOCTaTOYHO MOJIHYIO 1 6ann
bOpMy/NIMPOBKY MeToAa MaTeMaTMYecKol  UHAYKUUMU.
[loKa3aTenbCcTBO  MNPEAJIOKEHHOIo  YTBEPXKAEHUA  C
NOMOLLBbIO MeToda MaTeMATUYECKON UHAYKUMU COAEPIKUT
OTAeNbHble HETOYHOCTU B MpoBepke 6asbl MHAYKLMM UK

WHAYKTUBHOTO nepexoaa.




dopmynnpoBka meToga MaTeEMaTUYECKOW  UHAYKLUUMK
HenosHa uan oTtcyTcTByeT. peacTaBNeHO HenosHoe WMAn

coaepxallee rpybble OWKMBKM AO0Ka3aTenbCTBo, AMb6O
[ OKa3aTeIbCTBO OTCYTCTBYET.

0 6éannos




