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MporpamMmy aucumnanHbl paspabdoTan(a)(n) ooueHT, K.H. (goueHT) MeaHbwuH MN.H. Kadgenpa
reomeTpun oToeneHue matematuku , Pyotr.lvanshin@kpfu.ru

1. LLlenn ocBOEHUS AUCLUMIUHDI

CTyOeHTbl, 3aBEPWMBLIME N3YYEHME OAHHON ANCUMMAVHDI, OOMXHbI:

* 3HaTb OCHOBHbIE MONOXEHUS TEOPUM rpacpoB 1 TEOPUN YUCEN;

* OBNafeTb METOAAMY PELLEHNS COOTBETCTBYIOWNX 3a4aY;

* yMeTb UCMONb30BaThb 3TN METOAbI NPY PaboTe C KOHKPETHBIMU MPUIOXEHNSMU U MPOrpPaMMaMu.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.B.OB.5 OucuunnuHbl (Mooynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n 0THOCUTCS K AUCUMUMNANHAM Mo BbIOopy.
OcBauBaetcs Ha 2 kypce, 3 ceMecTp.

Kypc nekuuin "unckpetHas marematmka" coctomT u3 pasaenos: Teopus rpagos n OCHOBbI TEOpUK
yucen.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwudcpposka
npuobpeTtaemMor KOMNETEHLUN

CNoCcOBOHOCTb CaMOCTOATENbHO OCyWwecCTB/IATb

LLndop komMneTeHUUn

OrlnK-1 Hay4YHO-UccnenoBaTefnbCkylo OeATeNbHOCTb B
(npodpbeccmoHanbHble COOTBETCTBYIOLWEN NPOGECCUOHANBHOM 06nacTu ¢
KOMMNeTeHuunm) MCMNONMb30BaHMEM COBPEMEHHbIX METO00B UCCNEN0BAHUSA U

MHPOPMALIMOHHO-KOMMYHMKALMOHHBIX TEXHONOM A

B pesynbtaTte 0CBOEHMS ONCUMNMIUHBI CTYAEHT:

1. DONXeH 3HaTb:

3HaTb OCHOBHbIE MONOXEHNS TEOPUN rPadpoB N TEOPUUN YUCEN;

2. IONXEeH yMeTb:

yMETb UCMONb30BaTh 3TN METOLbI MPU paboTe C KOHKPETHBIMU NMPUTOXEHUSIMUA 1 MPOrpPaMMaMu.
3. 0ONIXEH BnafeThb:

oBnageTb METo4aMu pelweHns COOTBETCTBYIOWNX 3a0ay;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

PewaTb OCHOBHble 3a4a4u TEOPUM rPacooB N TEOPUM YUCEN, YMETb HAXOAUTb OCHOBHbIE
XapakTepuCTVKM rpadha, pewatb MHERHbIe U KBaapaTnyHble CPaBHEHMUS

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 3 CeMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6anno., N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto

TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Paspen
ducumnnuHbl/
Monyns

CemecTp

Hepens
cemecTpa

Buabl n yachbl
ayoMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B wacax)

Tekywiue coopmbl
KOHTpoOns

Nekuunn

MpakTnyeckne
3aHATUSA

Na6opatopHble
paborbl

Tema 1. lNoHsTUHE
rpacpa. Oprpad,
MynbTurpad. Jllemma o
" [pykonoxaTmsx.
Onepaunn Hag
rpagoamu.

YCTHbIN onpoc

Tema 2. CBA3HOCTb
rpacoos. Llenn,
MapLpyTbl, UAKNbI.

" |ICBSA3HOCTb, pebepHas
CBSI3HOCTb.
KoMnoHeHTb! rpadoa.

YCTHbI onpoc

Tema 3. PaccTtosiHve B
rpagpax. MNMoHatms:
paguyc, guamertp,

" |06xBaT, OKPYyXXeHUe 1 nx
cBoWcTBa. 3agaya
KOMMMBOSIXEPA.

YCTHbI onpoc

Tema 4. [lepeBbs 1
neca. OKBMBaNEHTHbIE
onpeneneHns nepesa.
. |[Knaccugpmkauns
[epeBbEeB.
CyuwecTtBoBaHme
OCTOBHOIO Aepesa.

YCTHbI onpoc

Tema 5. O6xonbl
rpacoos. [amMnnbTOHOBBI
. [ Oneposbl rpadbl.
Teopembl upaka un
ounnepa.

YCTHbIN onpoc

Tema 6. JlnHenHas
anrebpa Ha rpagoax.
MatpuLbl
NHUMOEHTHOCTA U
CMEXHOCTW.

" |MpocTpaHcTBa LMKNOB U
pa3pesos rpadoos.
NHaoyuupoBaHHble
LUMKNbl U MUHUMANbHbIE
paspesbl.

YCTHbIN onpoc
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 7. Peannzauus
rpadcpos. Peanusauus
rpagoos B R"3.
MnaHapHble rpagobl.
Teopema KypaToBCKoro.
dopmyna dinepa n ee
cnencTsums.
10CKO-OBONCTBEHHbIE

rpagobi.

YCTHbIN onpoc

Tewma 8.
PackpalwwusaHue
rpadpos Teopembl 0 5-u
n 4-x Kpackax.
PackpalwwusaHne
BEPLWWH, pebep n
rpaHen. OueHkn
packpalwvsaemMoCTu.

KoHTponbHas
paboTta

Tema 9. lNpocTble
yucna. lNpocTtble n

. |COCTaBHbIE 4YKCNa.

NenumocTtb. CBoWCcTBA
oenntenen.

YCTHbIN onpoc

10.

Tema 10. OcHoBHas
TeopeMa apnugoMeTuKun.
CyuwecTtBoBaHuMe v
€4VHCTBEHHOCTb
pPasnoxXeHus.

10

YCTHbIN onpoc

11.

Tema 11. Anroputm
neneHvs. Anroputm
Esknnpa. NpusHakm
nennuMocTu.

11

YCTHbIN onpoc

12.

Tema 12. CoBeplueHHble
yncna. Yucna depma v
MepceHHa. Teopema o
cBa3u yncen MepceHHa
N COBEPLIEHHbIX YncCen.

12

YCTHbIN onpoc

13.

Tema 13. CpaBHeHus.
MNoHsATMe cpaBHeHUS,
CBOMCTBa CPaBHEHWUM.
Konbuo Z_n v rpynna
U _n. CncTteMbl BblYETOB.

13

YCTHbIN onpoc
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 14. NanbHenwmne

CBOMCTBa CPaBHEHWUMN.

[MonnHoMmanbHble

BHEHUS. DYyHKLMN Y

14 |cPaBHe YHKL, 3 14 0 1 0 YCTHbIN onpoc

"Onnepa n depma.
Kutalickas Teopema 06
ocrtarkax. Manas
Teopema Pepma.

Tema 15. bonbluas
Teopema Pepma.
15.|Cnyyaun cteneHen 2 3 15 0 1 0
(MndparopoBbl TPONKK),
3, 4.

Tema 16. [NpunoxeHns

RSAuMtboosan KoHTponbHas
RSA-wngposaHue, P
16. BblYUCNEHNE OCATKOB OT 8 16 0 2 0 pabota

neneHus, cxema
Ondpdpun-Xenmara.

YCTHbIN onpoc

Tema . Utorosas 3avert
doopma KOHTpons 3 0 0 0
NTtoro 18 18 0

4.2 CopepxaHue oUCLUNMUHbBI

Tewma 1. NoHsaTUe rpacpa. Oprpadcp, mynbTurpacp. Jiemma o pykonoxarmsax. Onepauuvm Hag,
rpachamu.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Monatue rpagpa. Oprpad, MynbTurpad. Jlemma o pykonoxarusax. Onepaumu Hag rpacamu.
Mpaktuka: Vasudev, Graph theory with applications, ctp. 99-103, 3agaumn 1-15

Tema 2. CBaAsHOCTb rpacpoB.. Lienu, mapLupyTbl, LuKnbl. CBA3HOCTb, pebepHasi CBA3HOCTb.
KomnoHeHTbI rpacpa.

npaktudeckoe 3aHsitne (1 yaca(os)):

Cesi3HOCTb rpadgpos. Llenn, mapwpyTbl, unknbl. CBS3HOCTb, pebepHasi cBS3HOCTb. KOMMOHEHTHI
rpadpa. MNpakTtuka: Vasudev, Graph theory with applications, ctp. 104, 3agaym 21-32, ctp. 357,
3apaym 1-9, ctp. 460, 3apaym 1-10

Tema 3. PaccrosiHme B rpacpax. MoHaTus: paguyc, amameTp, 06xBart, OKpy>XeHue u ux
cBOMCTBa. 3apa4ya KOMMUBOSIXKepa.

npaktnyeckoe 3aHsitne (1 yaca(os)):

PacctosiHne B rpadax. MoHsaTus: paanyc, anameTp, obxBat, OKpPy>XXeHMe U ux cBoicTea. 3adada
kommmBosixepa. lNpaktuka: Diestel, Graph Theory 3rd ed, cTp. 30, 3agaun 1-12

Tema 4. [lepeBbsi n neca. dKBUBaNeHTHbIe onpeneneHus gepesa. Knaccucpukauus nepesbes.
CyuiecTBOBaHMe OCTOBHOrO Aepesa.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Jepeebsa n neca. OkBuBaneHTHble onpeneneHms gepesa. Knaccnukauns nepesbes.
CyuwecTtBoBaHuMe ocTOBHOro gepesa. [pakTtuka: Vasudev, Graph theory with applications, cTp. 266,
3apaum 1-13

Tema 5. O6xoabl rpachoB. FTaMnbToOHOBBLI U AUnepoBbl rpadbl. Teopembl dupaka u dunepa.
neKkumnoHHoe 3aHsitne (4 yaca(os)):

PernctpaumnoHHbii Homep 637017 - PAEKTPOHHBIH
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O6xoabl rpadoB. MaMnIbTOHOBLI U JitnepoBbl rpadbl. Teopembl Oupaka n diinepa.
npaktnyeckoe 3aHsitne (1 yaca(os)):
Vasudev, Graph theory with applications, ctp. 105-106, 3agayn 33-42

Tema 6. JInHenHas anrebpa Ha rpachax. MaTpuLbl UHUUOEHTHOCTU U CMEXHOCTW.
MNMpocTpaHcTBa LMKNOB U pa3pe30B rpacos. MHAYLMPOBaHHbIE LUK/bI U MUHUMalbHbIE
paspesbl.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

NuHelinas anrebpa Ha rpadpax. MaTpuubl MHUMOEHTHOCTU 1 CMEeXHOCTU. MNpocTpaHcTBa LUKIIOB U
pa3pe30B rpadooB. VIHayuMpoBaHHbIEe LUMK/bl U MUHUMaNbHbIE pa3pesbl.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Diestel, Graph Theory 3rd ed, ctp. 31-32, 3agayn 24-35

Tema 7. Peanuzauusa rpachos. Peannsauuns rpadooB B RA3. NnaHapHble rpadcpbl. Teopema
Kypatosckoro. ®opmyna 3unepa n ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Peannsauns rpadoos B R*3. NnaHapHbie rpadbl. Teopema Kypatosckoro. @opmyna Sitnepa n ee
cnepncteums. [110CKO-0BONCTBEHHbIE rpadobl.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Vasudev, Graph theory with applications, ctp. 186-187, 3agaun 1-15

Tema 8. PackpawumeaHue rpadooB TeopeMbl 0 5- n 4-x Kpackax. PackpalumBaHue BepLUUH,
pebep u rpaHen. OueHKN pacKkpallnBaemMocCTu.

JNeKunoHHoe 3aHsitne (6 4yaca(os)):

Teopembl 0 5-1 1 4-x kpackax. PackpawusaHue BepwuH, pebep n rpaHein. OueHkm
packpalmBaeMocTu

npaktnyeckoe 3aHsitne (1 yaca(os)):

Diestel, Graph Theory 3rd ed, ctp. 133-134, 3agaun 1-10

Tema 9. lNMpocrTble yncna. MNMpocTtbie U cocTaBHble Yucna. fenumoctb. CBOUCTBa AenutTenen.
npakTudeckoe 3aHsitne (1 yaca(os)):

lMpocTble n coctaeHble yncna. denumocTtb. CeorictBa genutenein. W.Clark, Elementary number
theory, 2003, ctp. 11, 3agaum 1-3.

Tema 10. OcHOBHas Teopema apI/Iq)METVIKI/I. CyLLI,ECTBOBaHI/Ie n eANHCTBEHHOCTb pPa3/l10XXeHUs.

npaktnyeckoe 3aHsitne (1 4aca(os)):

OcHoBHas Teopema apmdmMeTnkn. CywectsoBaHne N € ANHCTBEHHOCTb PA3N0XEHNS Ynucna Ha
comHoxutenn W.Clark, Elementary number theory, 2003,cTp. 16-18, 3agaum 1-9, ctp. 38-41,
3apjaum 1-2.

Tema 11. Anroputm geneHusi. Anroputm Eeknuaa. NMpusHaku aenmMmocTtu.
npaktnyeckoe 3aHsitne (1 4aca(os)):

Anroputm genenus. Anroputm Eeknuaa. MNMpusnakun genumoctn. W.Clark, Elementary number
theory, 2003, ctp. 20-21, 3apayn 1-3, cTp. 24, 3agaym 1-3

Tema 12. CoBepLueHHble yucna. Yucna ®epma n MepceHHa. Teopema o CBS3u Ynucen
MepceHHa u coBepLUEHHbIX YuCen.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CosepueHHble ynucna. Yucna depma n MepceHHa. Teopema o ¢Ba3n Yncen MepceHHa
cosepueHHbix ynucen. W.Clark, Elementary number theory, 2003, cTp. 44-46, 3apayn 1-3

Tema 13. CpaBHeHus. [oHATME cpaBHeHUSs1, CBOMCTBaA cpaBHeHMW. Konbuo Z_n v rpynna U_n.
CucreMmbl BbIYETOB.

npakTundeckoe 3aHsitne (1 yaca(os)):

[MoHaTMe cpaBHeHus, cBorcTBa cpaBHeHuin. Konbuo Z_n v rpynna U_n. Cuctembl BbldeToB. W.Clark,
Elementary number theory, 2003, ctp. 59-63, 3agaun 1-15

{ TPOHHB H
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 14. lanbHenwne cBoCcTBa cpaBHeHUN. NonHOMManbHble cpaBHEeHUs. DYHKLUKN
Aunepa n depma. Kurarnckasa teopema 06 octarkax. Manasi teopema depma.

npaktnyeckoe 3aHsitne (1 4aca(os)):

LanbHenwwne ceoncTea cpaBHeHMin. NMonnHoMmnansHble cpaBHeHUs. PyHkUuMK dnnepa n depma.
Kutalickas Teopema 06 octatkax. Manas reopema depma. W.Clark, Elementary number theory,
2003, cTp. 48-51, 3apnauum 1-4, ctp. 67-68, 3anayn 1-4, cTp. 72-74, 3apnayv 1-4

Tema 15. Bonbluas Teopema dDepma. Cnyyam cteneHen 2 (nucharoposbl TPOMKM), 3, 4.
npaktnyeckoe 3aHsitne (1 4aca(os)):

Bonblas teopema depma. Cnyyam cteneHen 2 (nugparoposbl Tpoikn), 3, 4. OnncaHune
noKasartenbcTea, MeTon 6eCKOHEeYHOro cnycka.

Tema 16. NpunoxeHns Teopumn uucen --- RSA-LumcpposaHme, BbIYUCNIEHUE OCATKOB OT
neneHusi, cxema Oudcdoun-XenmaHa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpunoxeHusa Teopun ymucen --- RSA-wnposaHmne, BbIMUCNEHNE OCATKOB OT OENEHUS, CXema
Ounagpdom-Xenmana. W.Clark, Elementary number theory, 2003, ctp. 110-112, 3agaun 1-8

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHOn [TpyA0eMKOCTb| ;%%%:L:?:;Egga
AducumnnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 1. lNoHaTre
rpagoa. Oprpad,
MynbTUrpad. Jiemma o NoOAroToBka K o
1. 1 THbIA
pyKonoXxarunsx. 3 YCTHOMY ONpocCy 5 ye onpoc
Onepaunn Hag,
rpadgamu.
Tema 2. CBA3HOCTb
rpadpos. Lienw,
MapLpyTbl, LIUKbI. nonroToeka K o
2. 2 THbIN
CBsiI3HOCTb, pebepHas 3 YCTHOMY Onpocy 5 ye onpoc
CBSA3HOCTb.

KomnoHeHTb! rpada.

Tema 3. PaccTtosiHve B

rpagoax. NoHatns:

3 [Pasnyc, anamerp, 3 3
"lobxBaT, OKpyXXeHNe 1 ux

ceoncTtea. 3ajaya

KOMMUMBOSIXEPA.

noaroToBka K 5

THbIN ONn
YCTHOMY OMnpocy yc onpoc

Tema 4. [lepeBbs 1
neca. 9KBMBaNEHTHblE
onpeneneHns nepesa.

4.|[Knaccudpukauus 3 4 HS}HJSJOBOK,-? ':) c 5 YCTHbI ONpocC
JlepeBbeB. y y onipocy
CyuwecTtBoBaHue

OCTOBHOrO gepeasa.

Tema 5. Obxoabl
rpadpos. [aMnnbTOHOBBI

5.|n Siinepos.bl rpadobl. 3 5 |NOAroToBKa K 5 YCTHbI ONpoc
TeopeMbl [upaka un yCTHOMY onpocy
dnnepa.
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Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Hepnens
cemecTpa

TPyBOEeMKOCTb|

N Paspen
(B yacax)

JucumnnvHbl Cemectp

Tema 6. JlnHenHas
anrebpa Ha rpagoax.
Matpuubl
NHUMOEHTHOCTU Y
6.|CMEXHOCTM. 3

‘INpocTpaHcTBa LMKNOB Y
pas3pe30B rpagoos.
WHaoyuupoBaHHble
LMKNbl U MUHUManNbHbIE
paspesbl.

Tema 7. Peanuaauuns
rpadpos. Peanmsaums
rpacpos B R3.
[MnaHapHble rpadbl.
7 Teopema KypaTtoBckoro.
‘|dopmyna diinepa n ee
CneacTBms.
[Mnocko-ABONCTBEHHbIE

rpadobl.

6 noaroToBka K

YCTHOMy ONPOCY 5 YCTHbIA ONpoC

noaroToBka K

YCTHOMY OMpOCy 6 YCTHbIA ONpoC

NTtoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
MNprMeHeHVe NpoekTopa 1 HOyTOyKa AN YTEHWNS NEKLMIA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tewma 1. NoHsATUe rpacpa. Oprpacp, mynbTurpacp. Jlemma o pykonoxarmsax. Onepauuvm Hag,
rpachamwn.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOChHI:
Onpenenutb TN NpeabsaBNeHHOro rpada. Hantn nponsseneHne, CyMmy, CBSI3HYHO CyMMy rpadooB

Tema 2. CBA3HOCTb rpadooB. Llenu, mapLupyTbl, LuKibl. CBA3HOCTb, pebepHas CBA3HOCTb.
KoMnoHeHTbI rpadpa.

YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:
Halit y npeabsiBneHHOro rpagoa CBsSI3HOCTb, pebepHyto CBA3HOCTb

Tema 3. PaccrosiHue B rpacpax. MoHsaTUsA: paguyc, amameTtp, 06xBart, OKpyXeHue u ux
cBoncTBa. 3apadya KOMMUBOsIXepa.

YCTHbI ONPOC , NPYMEPHbIe BOMPOCHI:
Haiitn Mexny BepwunHamu NpeabsBAeHHOro rpadga paccTosiHue

Tema 4. ,D,EPEBbSI M neca. 9KBUBa/IeHTHbIE onpeapeneHns gepesa. Knaccmpm(au,uﬂ AepeBbeB.
CyI.I.I.ECTBOBaHVIe OCTOBHOro gepesa.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Haritu octoBHOE OepeBo rpada (2 anroputma)

Tema 5. O6xoabl rpachoB. FaMuNbLTOHOBLI U AnepoBbl rpacpbl. Teopembl dupaka n dunepa.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Onpepnenntb, raMMnbTOHOB UK 3MNEPOB NN rpadd
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Tema 6. luHeiHas anre6pa Ha rpadpax. MaTpuLbl UHLMAEHTHOCTU U CMEXHOCTM.
MpocTpaHcTBa LMKNOB M pa3pe30B rpadooB. MHAYUMpOBaHHbIe LUK/bl U MUHUMalbHbIE
pa3pesbl.

YCTHbI OMPOC , NMPUMEPHbIe BOMPOCHI:
Haiitv 6a3nc npocTpaHCTB paspesos 1 LMKI0B rpada

Tema 7. Peanusauus rpacpoB. Peanusauuns rpacos B RA3. NnaHapHblie rpadobl. Teopema
KypatoBckoro. dopmyna 3unepa u ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Onpepnenntb NNaHapHOCTb rpadpa, HanTn NNOCKO-ABONCTBEHHbIV rpad

Tema 8. PackpawumBaHue rpacpoB TeopeMbl 0 5-1 n 4-x Kpackax. PackpalwumsaHue BepLUVH,
pebep u rpaHen. OueHKN packpallMBaeMocCTu.

Tema 9. lNMpocTble yncna. MNMpocTtbie U cocTaBHble Yucna. fenumoctb. CBOUCTBa AenuTenen.
Tema 10. OcHoBHasi Teopema apucpmeTuku. CyLecTBoBaHUE U e AMHCTBEHHOCTb pa3/oXeHus.
Tema 11. Anroputm geneHusi. Anroputm EBknuaa. NMpusHaku aenmMmocTtu.

Tema 12. CoBepLueHHble yucna. Yucna ®epma n MepceHHa. Teopema o CBSI3u Ynucen
MepceHHa u coBepLUEHHbIX YuCen.

Tema 13. CpaBHeHus. [MoHATME cpaBHeHUSs1, CBOMCTBa cpaBHeHUW. Konbuo Z_n v rpynna U_n.
CucreMmbl BbIYETOB.

Tema 14. JanbHeWwne cBomcTea cpaBHeHUNW. NMonnHoMuanbHble cpaBHEHUA. DyHKUMKN Dnepa
n depma. Kutanckas reopema 06 ocrarkax. Manas teopema depma.

Tema 15. Bonbwas teopema Pepma. Cnyyam cteneHen 2 (nucparopoBbl TPOWKN), 3, 4.

Tema 16. NpunoxeHns Teopumn uncen --- RSA-LumcpposaHme, BbIYUCNIEHUE OCATKOB OT
neneHus, cxema Oudodou-XenmaHa.

Tema . UToroeasi oopma KOHTpOns

MpnmepHble BOMPOCHI K 3a4eTy:
Yucno pebep $K n$.

2. Kybuyeckuia rpadp. Myctb $d \in \mathbb{N}$ n $V=\{0, 1\}*d$. Pebpo coeaunHsieT nBe BepLWMHbI
$V$ Torma n Tonbko Toraa, Koraa YMCno pasHbix KOOPAUHAT ABYX BeplwmH paBHo $1$. Haitu

2.1. yucno pebep;

2.2. CTErneHb;

2.3. onamertp;

2.4. paguyc Takoro rpada.

3. Mokasartb, yto $\mathrm{rad}(G)\leq \mathrm{diam}(G) \leq 2 \mathrm{rad}(G)$.
4. lokasaTb, YTO Kaxabli OBYCBA3HbIA rpad COAEPXUT LINKII.

5. Haiitn $k(G)$ n $\lambda(G)$ ons

5.1. $P"k$;

5.2. $C"k$;

5.3. $K"k$;

5.4. $K_{m, n}$.

6. Hantn cBsizHocTb $n$-mepHoro kyba.

7. HokasaTtb, 4T0 ans noboro HeTpmemanbHoro rpacgpa $k(G)\leq \lambda(G) \leq \delta(G)$.

8. CywecTtsyeT nu Takas pyHkums $f: \mathbb{N} \to \mathbb{N}$, 4to ans kaxnoro $k \in
\mathbb{N}$ rpad MnHumansHoi ctenexu $f(k)$ $k$-ceszeH?

9. Iokasartb, 4to kaxnoe nepeso $T$ nmeet kak muHmumym $\Delta(T)$ nncTbes.
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10. [JokasaTb, 4TO "OpeBecHbIi MOPAAOK", aCCOLMMPOBaHHbINA C KOPHEBLIM aepeBoM $T$
LEeNCTBUTENbHO OnpenenseT OTHOWeHne YyactuyHoro nopsaka Ha $V(T)$.

11. Myctb $G$ --- cBsA3HbIN rpadp, 1 $r\in V(G)$. HaunHas ¢ $r$ nepeinoem Boonb pebpa rpada
$G$ K ewe He nocelueHHoN BepwmnHe. Ecnun Takol BeplmHbl HET, BO3Bpalaemcs no pebpy, kotopoe
6bIn0 NpoliAeHo Npy NEPBOM NocelleHnn BeplwimHbl. OcTaHoBKa Npv NOBTOPHOM noceleHnmn $r$.
LokasaTtb, 4TO NpoliaeHHble pebpa cocTasnstoT HopManbHoe aepeso rpada $G$ ¢ kopHem $r.

12. Myctb $\mathcal{T}$ --- Takoe cemeitcTBo Nnopganepesbes aepesa $T$, 4To nonapHoe
nepeceyeHne Kaxabix AByx HenycTo. [lokasarb, YTO TOr4a 1 nepeceyeHmne BCex Takux
noanepeBbeB HEMyCTO.

13. [JokasaTb, Y4TO Kax[bli aBTOMOP(M3M AepeBa OCTaBNSIET HEMNOABMUXHbBIM MUHUMYM OOHY NGO
BEPLMHY, b0 pebpo (unu 1 To 1 pyroe).

14. Bcerna nu knaccbl pasbreHunst perynsipHoro OBycocTaBHOro rpada ogHoro pasmepa?

15. [lokasatb, 4TO rpadd ABYCOCTABEH TOrAa M TONbKO TOrAa, Koraa Kax bl UHOYLMPOBaHHbIA LKA
MMEET YETHYIO ONVHY.

16.1. [JokasaTb, 4TO OTHOWeHue $\preceq$ onpenenset YacTUYHbIN NOPSA0K Ha NOOOM ceMencTee
KOHEYHbIX rpados

16.2. BepHo nv npeabioywee yTeepxaeHue anst 6eckoHeYHbIX rpagoos?

17. Ilokasatb, 4TO aneMeHTamMm NpocTpaHcTBa umknos rpada $G$ sensoTca 06beanHeHNs
cemeiicTB pebep Henepecekarowmxcs no pedbpam umknos $G$, n ToNbKO OHM.

18. [okasatb, Y4TO LMKNbl 1 pa3pesbl rpadoa BMECTE NMOPOXAAT BCE MPOCTPAHCTBO pebep, nnm
HaWTN KOHTPMPUMED.

19. KakoBbl pa3amMepHOCTU NpocTpaHcTB rpada ¢ $k$ koMmnoHeHTamm

19.1. unknos;

19.2. pa3pe3o0s.

20. lokasaTb, YTO B HEOPUEHTMPOBAHHOM rpadoe YMCIo BEPWMH C HEYETHOM CTEMEHBIO YETHO.

21. [lokazaTb, YTO HEOPMEHTUPOBAHHbIN CBA3HDBIV rpad 0CTaeTCs CBA3HbIM NOCNE yaaneHns
HeKoToporo pebpa Toraa v TonbkKo Toraa, korga aT1o pebpo NpMHALNEXUT HEKOTOPOMY LIMKITY

rpada.

22. [lokazaTb, YTO CBA3HbIi HEOPUEHTMPOBAHHDIV rpad ¢ $n$ BepwmHamm

22.1. Conepxut He MeHee $n-1$ pebep;

22.2. ecnu conepxuT bonble, yem $n-1$ pebep, TO COAEPXKMT N MUHUMYM OLMH LIAKII.

23. [lokasaTb, 4T0 Kaxapblil rpad MoxHo Bnoxutb B $\mathbb{R}"3$ Tak, 4to Bce pebpa --- npsimble
NNHUW.

24. BoiBecTn goomyny dinepa ans HeCBA3HbIX rpadoos.

25. MNycTb cBs3HbIA rpad $G$ conepxut $n$ sepwmH, $m$ pebep v UMK MUHUMANBHOW
BO3MOXHOM anuHbl $g$. [okasartb, 4yto $m \leq g (n-2)/(g-2)$.

26. [lokasaTb, 4TO Kaxapbli nnaHapHblii rpad --- 06 beanHEeHNe TPeX Necos.

27. [lokazaTb, 4TO Kaxablii NnaHapHbIi rpadd M3oMopaoeH nnaHapHoMy rpadyy ¢ pebpamu ---
NPAMbIMU IMHUAMN.

28. CyllecTByeT N 45151 KaX40ro NnaHapHoro rpadpa Takasl peannaaumst Ha NnockocTy, YTo BCe
BHYTPEHHWE PaHW --- BbIMyK/ble MHOTOrPaHHUKN.

29. [lokaszaTb, 4TO ABYCBSA3HbIV MnaHapHbI rpad AByCOCTABEH TOr4a M TONbKO Toraa, koraa
Kax.nas rpaHb OorpaHuMyeHa YeTHbIM LINKIIOM.

30. Kak BbIrnggut rpadd, NNoCKo-ABONCTBEHHbBIN NnaHapHOMy Lepesy.
31. [JokazaTb, 4TO NAOCKO-OBONCTBEHHbIV MNaHapPHOMY MynbTUrpady rpadd CBA3€H.
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32. [JokasaTb, 4to cBs3HbI rpad $G=(V, E)$ nnaHapeH Torga n Tonbko Toraa, Koraa cylecTsyet
Takow cBasHbli MynbTurpad $G'=(V', E)$, yto ans kaxaooro nogmMHoxectea $F\subseteq E$ rpacp
$(V, F)$ nepeso Torga un tonbko Toraa, korga $(V', E \setminus F)$ nepeso.

33. [JokasaTb, 4TO ABa NNOCKO-ABONCTBEHHbIX NMAHAPHOMY MyNbTUrPaddy KOMOMHATOPHO
N30MOPQOHbI.

34. lMyctb $G, G**$ --- B3aMHO OBONCTBEHHbIE NaHapHble rpadbl. Mycte $B_1, \Idots, B _n$ ---
6nokun $G$. Nokasatb, 4to $B_17* \Idots, B_n"*$ --- 6Gnokn $G**$.

35. [okazatb, 4to ecnu $G *$ abecTpakTHO ABocTBEHEH MynbTurpady $G$, 1o n $G$ abetpakTHO
npoicteeHeH $GM*$.
36. [lokazaTb, 4TO TeopeMa 0 YEThbIpeX Kpackax AeNCTBUTENbHO pellaeT 3adady O packpacke kapT.

BepHo nn obpartHoe --- BneyYeT N BO3MOXHOCTb packpacky Kax Ao KapTbl B YETbIPE LiBETA TEOPEMY
0 YyeTblpex Kpackax?

37. [okasatb, YTO 4N18 pelleHns 3a4a4m 0 packpacke KapT AOCTAaTOYHO paccMatpueaTh Takme
KapTbl, 4TO HX OQHA TOYKa He NEeXWUT Ha obLel rpaHuLe 6onee yeM Tpex cTpaH. Kak ato BnvseT Ha
[,0Ka3aTeNbCTBO TEOPEMbI O YeTbIpex Kpackax.

38. lNonbiTanTechb fokasaTb TEOPEMY O YETHIPEX Kpackax Mo aHanornm ¢ TEOPEMON O NATK Kpackax.
["ne nokasaTenbCTBO HE NPOXOANT?

39. Bblpa3nTb XpoMaTn4eckoe YMcno rpada Yepes xpoMatmyeckune ymucna 6nokos rpadoa.

40. [okazaTb, YTO B MOIHOM HEOPMEHTNPOBAHHOM rpadoe $K_n$ kaxnoe pebpo npuHaonexumt
pOBHO $n-2$ TpeyronbHUKam.

41. NokasaTb, 4To Ans kaxaoro rpadga $G$ cywecTByeT Takoin NOPSLOK HA MHOXECTBE BEPLLVH,
4TO "XagHbIi anroputM" ncnonbayet Tonbko $\chi(G)$ kpacok.

42. Ons moboro $n>1$ HanTn aBycocTaBHbIM rpad ¢ $2n$ BepwmHamm, ynopsaoyeHbIMm Tak, 4To
"XagHbli anroputM" ncnonb3yet $2n$ kpacok BMECTO ABYX.

43. $k$-xpomaTmyeckuii rpac HasbiBaeTcs Kputndeckn $k$-xpomatmyeckum, ecnm ons Kaxnon
BepwmHbl $v \in V(G)$ $\chi(G-v)<k$. [dokasartb, 4To Kaxabii kputnyeckun $k$-xpomatunyecknii rpac
nMeeT KpuTnyeckn $k$-xpomatnyecknii MHOYLMPOBaHHbBIA NOArpady, MUHMManbHas CTeNeHb
KoToporo He Huxe $k-1$.

44. Onucatb kputnyeckune $3$-xpomatuyeckne rpagobl.

45. [lokazaTb, YTO KaxAaplin Kputndeckmin $k$-xpomatumuecknii rpac $k-1$-pebepHo ceazeH.
46. Onucartb knacc rpacpos $G$, nns kotopbix $P_G(k)=k(k-1)*{n-1}$.

47. Onsa nioboro $k \in \mathbb{N}$ noctpountb $k$-xpomatuyeckuin rpac 6e3 TpeyronbHMUKOB.

7.1. OcHoBHas nuTeparypa:

1. Ky3Heuos O.1. OuckpeTtHas matematuka ons nHxeHepa. Maa.: "MNanp" ISBN: 978-5-8114-0570-1,
2009, - 6-e nag., ctep. 400 c. http://e.lanbook.com/view/book/220/

2. IuckpeTHasa matemaTmka: YuyebHoe nocobue / C.A. KaHuepan. - M.: N[, POPYM: HAL|
Nuoppa-M, 2013. - 224 c.: 60x90 1/16. - (MpodeccuoHanbHoe obpasosaHue). (nepennet) ISBN
978-5-8199-0304-9, 700 ak3. http://znanium.com/bookread.php?book=376152

3. Jlekumm no onckpeTtHol matematmke: YyebHoe nocobue / B.B. Anekcees. - M.: HUL| NHdppa-M,
2012. - 90 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspwuar). (obnoxka) ISBN
978-5-16-005559-6, 1000 ak3. http://znanium.com/bookread.php?book=278874

7.2. JlononHuTenbHasa nuteparypa:

1. AcanoB M.O. luckpeTtHas matemaruka: rpadobl, Matponabl, anroputmbl / AcaHos M.O. bapaHckuii
B.A., PacvH B.B. U3a.: "MNanb", ISBN: 978-5-8114-1068-2, 2-e n3a. ucnp. u gon., 2010, - 368 c.
http://e.lanbook.com/view/book/536/
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2. Manbues U.A. nckpeTtHasa matematuka. M3a.: "Jlanb", ISBN: 978-5-8114-1010-1, 1-e usn. 2011,
- 304 c. http://e.lanbook.com/view/book/638/

7.3. UHTepHeT-pecypcChl:

NabopaTtopHble paboTbl Ha Temy "OcHoBbl Teopun ['padhoB” Ons y4eHUKOB CpeaHel WKOoNbl 1
ctyneHToB Bysos T.C. 3onotapesa - http://www.exponenta.ru/educat/systemat/zolotareva/main.asp

OcHoBbl Teopun rpadoos: YyebHuk - http://window.edu.ru/resource/884/70884
CbopHKK 3aa4 No ONCKPEeTHOM MatemaTtuke - http://window.edu.ru/resource/609/73609

YyebHoe nocobue Kadgenpa matemaTnieckor Teopun nHTennekTyanbHblx cuctem MY nm. M.B.
JlomoHocoBa - http://intsys.msu.ru/staff/vnosov/combgraph.htm

ONeKTPOHHbIN y4ebHKK No avcumnnuHe: "[uckpeTHas matemaTmka” -
http://de.ifmo.ru/bk_netra/start.php?bn=23

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gucuunnuHbl "uckpeTHas matemaTuka" npennonaraeTt UCnonb3oBaHUe Cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €NHON CUCTEMOWN ynNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHpopMauunu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens BnsieTCcs Kno4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONISIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHaleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

HoyTtbyk, npoekTop
Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no

HanpasneHnto 03.03.03 "Pagunodmamka" n npodunto noarotoskn Pagnodguanyeckmne metoapl no
obnacTtam npumeHeHus (Pagnodunanyeckne N3mMepenHns) .
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Mporpamma ancumnnuubl "OuckpetHas matematmka"; 03.03.03 Pagnodumanka; [oUeHT, K.H. (aoueHT) MeaHbwnH M.H.
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