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Mporpammy oucumnnuHbl paspabotan(a)(v) ooueHT, K.H. MBaHbwuH NM.H. Kadenpa Teopum
OTHOCUTENbHOCTU 1 rpasuTaunn OTaeneHune pmsuku , 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 " 53.0B.7 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHol nporpammbl 011800.62 Paonodmamka n 0THOCUTCS K AUCLMNIMHAM MO BblIOopy.
OcBaunBaetcs Ha 1, 2 kypcax, 2, 3, 4 ceMecTpbl.

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:

PacwmdppoBka

LLinchp komneteHumu npuobpetaemMon KOMMNeTeHL MU
OK-12
(0blWeKyNbTypHbIE HaBbIK/ paboTbl C KOMMbIOTEPOM
KOMMeTeHuun)
OK-15 CMOCOBHOCTb K MUCbMEHHOM 1 YCTHON KOMMYHMKALMK Ha
(ObuwekynbTypHbie CCKOM $513blKe Y g
KOMMeTeHuunn) by
OK-16
(0bLwekynbTypHbIE 3HaHWe NHOCTPaHHOro A3blka
KOMMeTeHuun)
MK-1 onpegneneHune obwmnx oopm, 3aKOHOMEPHOCTEN U
(MpOCPECCHOHaNBHbIS I/IHgT MEHTasbHbIX C eu%n,a OT,EI,e}'IbHOFI;I npeameTHol obnacTtu
KOMMeTeHuunm) Py P P
MK-2
(npodheccunoHanbHbIe YMEHMVE NOHATb NOCTaBNEHHYIO 3a4a4
KOMMNeTeHuunm)
MK-3
(npodheccunoHanbHble yMeHune popMynmpoBaTtb pesynbtar
KoMMeTeHuunn)
MK-4
(npodhbeccmoHanbHble yMEHVe CTPOro fokasaTb yTBepXaeHune
KOMMeTeHuunn)
MK-5 yMEeHVEe Ha OCHOBE aHannsa yBuaeTb U KOPPEKTHO
(npodheccunoHanbHble
KOMMETEHLIN) cgoopmynupoBaTtb pesynbrtart

B pesynbraTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaTb:
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3HaTb OCHOBHbIE MONOXEHNS TeOpUN rpadpos 1 TeEOPUN YnCen,

2. DONTXEH yMeTb:

yMETb NCMOMb30BaTb 3T METOABI MPU PaboTe C KOHKPETHLIMU NPUNOXEHVUSMU 1 NPOrpaMMamm.
3. [ONXeH BnaneTb:

oBnageTb MeTo4aMu pelleHns COOTBETCTBYIOWNX 3a0ay;

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb N FOTOBHOCTb:

Pewatb OCHOBHbIE 33241 TEOPUU FPacoOB 1 TEOPUM YUCEN, YMETb HAXOANTb OCHOBHbIE
XapakTepucTnkm rpada, pewarb NMHERHbIE U KBaApaTUYHbIE CPaBHEHNS

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOoayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).

dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI OTCYTCTBYET BO 2 CEMECTpe; 3a4eT B 3 CEMECTpE;
3a4eT B 4 ceMmecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBo Onst [onycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHomn paboTtbl No gucuunnmHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
ayAuTOpHOM paborThbl,

Paspen
Henens X TPy[0eMKOCTb Tekywwme popMbl
N .D.I/II(\:,IL:.)V‘IIF;’I,I.IV;I'HI:I/ CeMecTplamectpa (B 4acax) KOHTpoOnst
Nekunn MpakTnueckumelllaboparopHble
3aHATUA pa6oTbl

Tema 1. lNonaTne
rpadba. Oprpad,
MynbTurpad. Jlemma o 5 1 0 4 0 YCTHbIA ONpocC
" [pykonoxatmsx.
Onepaunn Hapg,
rpagoamu.
Tema 2. CBA3HOCTb
rpacoos. Llenn,
MapLpyThbl, LMKNbI. YCTHbI OnNpoc
2. CBsi3HOCTb, pebepHas 2 2 0 4 0
CBSA3HOCTb.
KomnoHeHTb! rpada.

Tema 3. PaccTtosiHue B
rpagoax. [NoHaTns:
paawunyc, puameTp, YCTHbIA ONpOoC
s. 006xBaT, OKpyXXeHune n nx 2 3 0 5 0
cBoMcTBa. 3a4a4a
KOMMMBOSIXEpA.
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpons
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema 4. [lepesbs n

neca. 9kBMBaNEHTHbIE

ornpeneneHnd nepesa. o
4. [Knaccudpukauns 2 4 0 5 0 ycTHbI onpoc

[lepEeBbLEB.

CyuwecTtBoBaHune

OCTOBHOIo goepesa.

Tema 5. O6xonbl
rpadpos. [aMnnbTOHOBbI
5. [n Sinneposbl rpadsbl. 3 5 4 10 0
Teopembl upaka n
onnepa.
Tema 6. JlnHeitHas
anrebpa Ha rpagoax.
MatpuLbl
NHUMOEHTHOCTA U
CMEXHOCTW. YCTHbI ONpoC
6. MNpocTpaHcTBa LMKNOB 1 3 6 4 10 0
pa3pesoBs rpadoos.
NHaoyumpoBaHHble
LUMKNbl U MUHUMANbHbIE
paspesbl.

Tema 7. Peannzauns
rpadpos. Peannzauuns
rpadgpos B R"3.
[MnaHapHble rpadbi.
Teopema KypaTtosckoro.
dopmyna dnnepa n ee
CneacTams.
[Mnocko-0BONCTBEHHbIE

rpagobi.

YCTHbI ONpOC

YCTHbI ONpoC

Tema 8.
PackpawwvsaHue

rpacoB T Mbl -n
pathoB TeopeMbl 0 5 KOHTPONbHas

n 4-x Kpackax.
8. PackpawunsaHue 3 8 6 8 0 pabota

BEpLWH, pebep un
rpaHen. OueHkn
packpawmnBaemocTm.

Tema 9. NpocTble
yucna. lNpocTbie n
9. |cocTaBHble Yucna. 4 9 0 2 0
HennmocTtb. CBoOlCTBA
nenvtenemn.

Tema 10. OcHoBHas
TeopeMa apngMeTuKu.
10.|CywecTBOBaHME 1 4 10 0 2 0
€AVHCTBEHHOCTb
pasnoxeHus.

YCTHbI ONpoC

YCTHbI OnpocC
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

UX TPYOO0EeMKOCTb
N ,D,ulc\:nuunnunbll CemecTp czzﬂ'g?:a '?3,’ yacax) TeKi%:Tiﬁlszb'
oAyna Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 11. Anroputm

neneHvs. Anroputm YCTHbI onpoc
11'EBKJ‘II/I,£I,a. Mpwn3sHakm 4 R 0 2 0

JenmmocTu.

Tema 12. CoBepLieHHble

yucna. Hucna depma v
12, MepceHHa. Teopema 0 4 12 0 5 0 YCTHbIA ONpPOC

cBa3un yncen MepceHHa
N COBEPLIEHHbIX Yncern.

Tema 13. CpaBHeHus.
MNoHATMe cpaBHeHMS,

CBOMCTBa CPaBHEHWUMN. YCTHbI Onpoc
13 Konbuo Z_n v rpynna 4 13 0 2 0
U_n. Cuctembl BbIHETOB.

Tema 14. anbHenwne
CBOMCTBa CPaBHEHWUI.
[MonnHoMmanbHble
cpaBHeHUs. DyHKLUMN 4 14 0 5 0 YCTHbIA Onpoc
‘|9nnepa n depma.
Kutalickas Teopema 06
octatkax. Manas
Teopema Pepma.

Tema 15. bonbwas
Teopema Pepma. .
15./Cnyyau cteneHen 2 4 15 0 3 0 ycTHBIN Onpoc
(MMdbaropoBbl TPOWKN),
3,4

Tema 16. lNpunoxeHus
TEeopumn Yymcen ---
RSA-wungposaHue,
BblYMCIEHME OCATKOB OT
neneHus, cxema
Ounddom-Xenmana.

Tema . UTorosas
doopma KOHTpoOns

Tema . NToroeas 3a4ert
doopma KOHTpons

NTtoro 18 72 0

14

KOHTpPO/IbHas

16. 4 16 0 3 0 paboTta

3 0 0 0 3a4ert

4.2 CopepxaHvue oUCLUNMUHbI

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

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

MoHaTue rpadpa. Oprpad, MmynbTurpad. Jlemma o pykonoxarusax. Onepaumu Hag rpacamu.
LOunckpeTtHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.43 MpakTtuka: Diestel, Graph
Theory 3rd ed, cTp. 41, 3apaymn 1-15
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Tema 2. CBA3HOCTb rpadooB. Lienu, mapLupyTbl, UuKbl. CBA3HOCTb, pebepHas CBA3HOCTb.
KoMnoHeHTbI rpacdpa.

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

CesisHOCTb rpadpos. Llenn, MmapuwpyTbl, unknbl. CBS3HOCTb, pebepHasi cBSI3HOCTb. KOMMNOHEHTHI
rpadpa. MpakTtuka: duckpetHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.43

Tema 3. PaccrosiHue B rpacpax. MoHsaTus: paguyc, amameTp, o6xBart, OKpyXeHue u ux
csBoncTBa. 3apa4ya KOMMUBOsIXepa.

npakTnyeckoe 3aHsitne (5 4aca(os)):

PaccTosiHue B rpadpax. MoHaTus: paanyc, onameTp, 06xBat, OKpy>XeHune 1 ux cBoicTea. 3agada
KommmBosixepa. lNpaktuka: OuckpeTHas matemaTnka: YyebHoe nocobue / C.A. KaHuepan. ctp.44

Tema 4. [lepeBbs U neca. KBMBaNEHTHbIe onpeaeneHus aepesa. Knaccudpmkaums nepeBbes.
CyuwiecTBOBaHWe OCTOBHOIO AepeBa.

npakTnyeckoe 3aHsitne (5 yaca(os)):

Hepesbs n neca. OkBMBaNeHTHbIE onpeneneHns gepesa. Knaccudpurkaumns nepesbes.
CywecTtBoBaHMe 0CTOBHOro nepesa. [paktuka: duckpetHas matematuka: YuebHoe nocobue / C.A.
KaHuepan. ctp.44

Tema 5. O6xoabl rpachoB. FTaMuNbLTOHOBLI U AnepoBbl rpacpbl. Teopembl Oupaka u dunepa.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

O6xoapl rpacdoB. MaMnIbTOHOBLI U DiinepoBbl rpadbl. Teopembl Oupaka n ditnepa.
npaktundeckoe 3aHsitne (10 yaca(oB)):

IOuckpeTHas matemartvka: YyebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 6. JInHenHas anrebpa Ha rpachax. MaTpuLbl UHUUAEHTHOCTU U CMEXHOCTW.
MNMpocTpaHcTBa LMKNOB U pa3pe30B rpacdos. MHAYLMpPOBaHHbIE LUK/bI U MUHUMalbHbIE
paspesbl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

JInHenHas anre6pa Ha rpadgoax. ManI/ILI,bI NHUNOEHTHOCTN N CMEXHOCTN. npOCTpaHCTBa LMKIIOB N
paspes3oB rpados. V|H,El,yLI,I/IpOBaHHbIe LUWMKNbl N MUHMaJIbHbIE pa3pe3bl.

npakTudeckoe 3aHsitne (10 yaca(oB)):
IOuckpeTHas matemartmka: YyebHoe nocobue / C.A. KaHuepnan. ctp.44

Tema 7. Peanusauus rpadpoB. Peanusauuns rpachos B RA3. NnaHapHblie rpadobl. Teopema
Kypatosckoro. ®opmyna 3unepa n ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Peannsauuns rpadoos B R*3. NnaHapHbie rpadbl. Teopema Kypatosckoro. @opmyna Sinepa n ee
cnenctemg. [1n0cko-ABONCTBEHHbIE rpadobl.

npakTnyeckoe 3aHsitne (8 4yaca(os)):
IOvckpeTHas matemaTtuvka: Y4ebHoe nocobue / C.A. KaHuenan. ctp.45

Tema 8. PackpawumBaHue rpacpoB TeopeMbl 0 5-u n 4-x Kpackax. PackpalwumBaHvne BepLUVH,
pebep u rpaHen. OueHKN pacKkpallmBaemMocCTu.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

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

npakTnyeckoe 3aHsitne (8 4aca(os)):

IOuckpeTHas matemartumka: YyebHoe nocobue / C.A. KaHuepnan. ctp.45

Tema 9. MpocTbie uncna. NMpocTbie U cocTaBHbie Yucna. Jdenumocts. CBOMCTBa aenutenen.
npakTnyeckoe 3aHsitne (2 4aca(os)):

MpocTble n cocTaBHble Yncna. denumoctb. Ceonictea oenuteneinn. KOPELWKOB H.A.,
HACPYTOMHOB M.®., CEOPHUK 3AL0AY NO TEOPUWN YACEN. cTp. 4

Tema 10. OcHoBHas Teopema apucpmeTku. CylecTBoOBaHME U e AUHCTBEHHOCTb Pa3/10XEeHMUS.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

KTPOHHEBH
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OcHoBHag Teopema apugpmeTmkn. CywecTsoBaHE U €QUHCTBEHHOCTb Pa3noXeHns Yucna Ha
comHoxutenn KOPEWKOB H.A., HACPYTAVNHOB M.®., CEOPHNK 3AOAY MO TEOPUU
YNCEJ. cTp. 4

Tema 11. Anroputm geneHusi. Anroputm Eeknuaa. NpusHaku aenmmocTtu.
npakTudeckoe 3aHsitne (2 yaca(os)):

Anroputm geneHus. Anroputm Esknupa. MNMpusHakn genumoctn. KOPEWKOB H.A,
HACPYTONHOB M.®., CBOPHUK 3AL0AY NO TEOPUWN YACE. ctp. 5

Tema 12. CoBepLueHHble yucna. Yucna ®epma n MepceHHa. Teopema 0 CBSI3u Ynucen
MepceHHa u coBepLUEHHbIX Yucen.

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

CosepuieHHble yucna. Yucna depma n MepceHHa. Teopema o ¢BA3n Yncen MepceHHa v
coBepueHHbix Yucen. KOPELWKOB H.A., HACPYTIAMHOB M.®., CBOPHNK 3ALAY MO TEOPUU
YNCEN. ctp. 7

Tema 13. CpaBHeHus1. [oHATME cpaBHeHUs1, CBOMCTBa cpaBHeHUW. Konbuo Z_n v rpynna U_n.
CucteMbl BbIYETOB.

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

lMoHATMe cpaBHeHMs, cBorcTBa cpaBHeHuin. Konbuo Z_n v rpynna U_n. Cuctembl BbIHETOB.
KOPELWKOB H.A., HACPYTOMNHOB M.®., CBOPHUK 3AL0AY NO TEOPUWN YACEIJ. cTp. 10

Tema 14. lanbHenwwne cBONCTBa cpaBHeHUN. NNonuHoMManbHble cpaBHEeHUs. DYHKL NN
Aunepa n depma. Kuramckas reopema o6 ocrarkax. Manas reopema depma.

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

JanbHenwwre ceoncTBa cpaBHeHWU. MNonnHoMmnanbHble cpaBHeHNS. DyHKUuK drinepa n Pepma.
Kutalickas Teopema 06 octatkax. Manas Teopema ®epma. KOPELWKOB H.A., HACPYTOMHOB
M.®., CBOPHUK 3ALAY INO TEOPUWN YNACEIJ. cTp. 13

Tema 15. Bonbwas Teopema Pepma. Cnyyam cteneHen 2 (nucaropoBbl TPOWKN), 3, 4.
npaktnyeckoe 3aHsitne (3 4yaca(os)):

Bonbwas Teopema Pepma. Cnyyam cteneHern 2 (nugparoposbl TporkKn), 3, 4. OnucaHue
LnoKasaTenbCcTBa, MeTon 6eCKOHEeYHOro cnycka.

Tema 16. NMpunoxeHnsa teopuu uucen --- RSA-LumcpposaHmne, Bbl4MCNIeHUE OCaTKOB OT
neneHus, cxema Oudodou-XenmaHa.

npakTudeckoe 3aHsitne (3 yaca(os)):

[MpunoxeHusa Teopun yncen --- RSA-wmnposaHme, BblMUCNEHNE OCATKOB OT AENeHUs, Cxema
Ondpdun-Xenmana. KOPEWKOB H.A., HACPYTAOVNHOB M.®., CBOPHNK 3AO0AY MO TEOPUU
HYNCEIJ. cTp. 12

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;E:g;
AducumnnuHel pcemecrpa pabortbl (B yacax) a60Th!
CTYyAOEeHTOB P
Tema 1. lNoHaTne
rpadpa. Oprpad,
mynbTurpad. Jlemma o NnoAroToBka K o
1. 2 1 THbIA on
pykonoxarunsx. YCTHOMY onpocy 3 ye onpoc
Onepauunun Hag
rpadphamm.
Tema 2. CBA3HOCTb
rpagoos. Llenw,
MapLpyTbl, LAKIbI. NnoAroToBka K o
2. 2 2 4 THbIA On
CBsi3HOCTb, pebepHas YCTHOMY Onpocy ye onpoc
CBSI3HOCTb.
KoMnoHeHTbI rpaga.

PerncrpaumnoHHblii Homep 648814 DAEKTPOHHEH
VHHUBEPCHTET
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 3. PaccTtosiHue B

rpadpax. MNoHsATnA:

3. [Paswnyc, anametp, > 3 NoaroToBKa K 4
" l0bxBaT, OKpY>XeHne n nx YCTHOMY Onpocy

cBoKcTBa. 3apava

KOMMUMBOSIXEpa.

Tema 4. [lepeBbs n
neca. OKB/MBaNEHTHbIE
onpeneneHns nepesa.
4. [Knaccundgpukaums 2 4
LepPEBbLEB.
CyuwecTtBoBaHue
OCTOBHOrO Aepesa.

Tema 5. O6xopbl
rpagoos. [aMUNbTOHOBBI
5. [n Srneposbl rpadobl. 3 5
Teopembl Oupaka un
onnepa.

Tema 6. JlnHenHas
anrebpa Ha rpadoax.
Matpwuupl
WHUNOEHTHOCTU U
CMEXHOCTW. 3 g [moaroToekak 5
[MpocTpaHcTBa LMKIOB U YCTHOMY Onpocy
pa3pe30B rpagoos.
VHoyunposaHHble
LMKl 1 MUHUMAlbHbIE
paspesbl.

Tema 7. Peanunzauus
rpagoos. Peannsauns
rpadgpos B R"3.
lMnaHapHble rpadob..
v Teopema KypaToBcKoro. 3 2 |noaroToeka K 5
" |Popmyna dinepa n ee YCTHOMY Onpocy
CneacTBms.
[Mnocko-aBONCTBEHHbIE

rpadobl.

YCTHbI ONpocC

noaroToBka K

YCTHOMY OMpOCy 4 YCTHbIX onpoc

noaroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

YCTHbI ONpoC

YCTHbI ONpocC

Tema 8.
PackpalunsaHue
rpacpoB TeopeMbl 0 5-u
n 4-x Kpackax. 3 8
PackpalunsaHue
BEPLWWH, pebep n
rpaHen. OueHkn
packpalwmnBaeMoCTu.

Tema 9. MNpocTble
ymcna. lNpocTbie 1
9. [cocTaBHble 4Yucna. 4 9
JennmocTb. CBoCTBa
nenutenemn.

noaroToBka K
KOHTPONbHOW 5
pabote

KOHTpOnbHas
paboTa

noaroToBka K 5

THbIN ON
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 10. OcHoBHas
TeopeMa apngmMeTuKu.
10.|CywecTtBoBaHme n 4 10 Hg.TuHrghTAOBOKr? 'é c 5 YCTHbI ONpocC
€4NHCTBEHHOCTb y y onpocy
pasnoXeHus.
Tema 11. Anroputm
eneHuns. Anroputm NoOAroToBKa K o
11,2
Esknnpa. NpuaHaku 4 R YCTHOMY Onpocy S yCTHBI ONpoc
LEeNMMOCTH.
Tema 12. CoBepLeHHble
ymcna. HYucna depma u
MepceHHa. Teopema o noaroToska K o
12.
cBsA3n Ynucen MepceHHa 4 12 YCTHOMY Onpocy 5 YCTHBIN OMpoC
N COBEPLEHHbIX YnCen.
Tema 13. CpaBHeHus.
MMoHATMe cpaBHeHUS,
CBOWCTBA CPaBHEHWUIA. nogroToBska K o
13. 4 1 THbIA On
3 Konbuo Z_n v rpynna 3 YCTHOMY onpocy S ye onpoc
U_n. CncTeMbl BbIHETOB.
Tema 14. JanbHenwmne
CBONCTBa CpaBHEHWUI.
lMonuHoMmanbHble
cpaBHeHUs. DyHKUMN noaroToBka K -
14,45
duninepa n depma. 4 14 yCTHOMY onpocy S yCTHBI onpoc
KuTalickas Teopema 06
octatkax. Manas
Teopema Pepma.
Tema 15. bonbwas
Teopema Pepma.
15.|Cnyyau cteneHen 2 4 15 nngrgh;OBoKr? '; c 5 YCTHbIA ONPOC
(MMdpbaropoBbl TPOWKN), y y onpocy
3, 4.
Tema 16. [NpunoxeHuns
Teopun ymcen ---
16 RSA-wnpposaHme, 4 16 Egﬂ%ﬁiﬁ%; 5 KOHTPONbHas
‘IBBIYMCIIEHNE OCATKOB OT a6 02 o paboTta
neneHus, cxema P
Ondpdun-Xenmana.
Wtoro 74

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
MNprMeHeHre NpoekTopa 1 HOyTOyKa AN YTEHNS NEKLUIA.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOS yCrneBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

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

PernctpaunoHHbin Homep 648814
Ctpanuua 10 n3 16.
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YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:
OnpenennTb TUN NpeabaBNEHHOro rpadpa. Haintm nponsseneHne, CyMMmy, CBA3HYIO CyMMy rpadooB

Tema 2. CBA3HOCTb rpadooB. Llenu, mapLupyTbl, UuKbl. CBA3HOCTb, pebepHas CBA3HOCTb.
KoMnoHeHTbI rpacdpa.

YCTHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:
Haitn y npeabsBneHHOro rpaga CBA3HOCTb, pebepHyto CBA3HOCTb

Tema 3. PaccrosiHue B rpacpax. MoHaTusA: paguyc, omameTtp, o6xBart, OKpyXeHue u ux
cBoncTBa. 3apadya KOMMUBOSsIXepa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Haritn Mmexay BepwmHamun npenbsaBneHHOro rpada paccTosHme

Tema 4. [lepeBbs U neca. KBMBaNEeHTHbIe onpeaeneHus aepesa. Knaccudpmkaums nepeBbes.
Cywi,ecTBOBaHWe OCTOBHOIO epeBa.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Halitn ocToBHOE OepeBo rpada (2 anroputma)

Tema 5. O6xoabl rpachoB. FaMuNbLTOHOBLI U AnepoBbl rpacpbl. Teopembl Oupaka n dunepa.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Onpepnenntb, raMnnbTOHOB WX SMNEPOB N rpadd

Tema 6. JInHenHas anrebpa Ha rpachax. MaTpuLbl UHULUAEHTHOCTU U CMEXHOCTW.
MNMpocTpaHcTBa LMKNOB U pa3pe30B rpacdos. UHAYLMpPOBaHHbIE LUK/bI U MUHUMalbHbIE
paspesbl.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Haitn 6a3nc NnpocTpaHCTB pa3pes3oB 1 LUKIOB rpadpa

Tema 7. Peanusauus rpadpoB. Peanusauuns rpachos B RA3. NnaHapHblie rpadobl. Teopema
Kypatosckoro. ®opmyna 3unepa n ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

YCTHbIA ONpOC , NPUMEpPHbIE BOMPOCHI:
Onpepnenntb NnaHapHOCTb rpada, HamTh NNOCKO-ABONCTBEHHbIN rpad

Tema 8. PackpawumBaHue rpacpoB TeopeMbl 0 5-u n 4-x Kpackax. PackpawumBaHvne BepLUVH,
peb6ep u rpaHen. OLeHKN pacKkpallmBaemMocCTy.

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

Hartn xpomatnyeckune yucna rpada

Tema 9. MNMpocTble yncna. MNMpocTtbie U cocTaBHble Yucna. enumoctb. CBOUCTBa AenutTenen.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Pa3noxumTb 44Ccno Ha COMHOXMTENW, AoKa3aTb HEOrPaAHNYEHHOCTb MHOXECTBA MPOCTbIX YNCen
Tema 10. OcHoBHas Teopema apucpmeTnku. CyuiectBoBaHue U e ABUHCTBEHHOCTb Pa3NioXeHus.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Halitn pasnoxeHue yucna Ha MHOXUTENN

Tema 11. AnropuTtm aeneHusi. Anroputm EBknupa. NpusHakn oenmmocTu.

YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

YMeTb NpuUMeHsaTb anroputm EBknuaa Kk gaHHon nape vmcen

Tema 12. CoBeplLueHHble yucna. Yucna depma n MepceHHa. Teopema o0 cBA3U uncen
MepceHHa u coBepLUEHHbIX YMCen.

yCTHbIVI onpoc , npnMMepHbie BOMPOCHI:

[MpoBepunTb BO3MOXHOCTb NOCTPOEHNS NPABUIBHOrO MHOMOYroflbHUKA MNPU NOMOLWN LMPKYNS v
NUHENKN

Tema 13. CpaBHeHus. [oHsATME cpaBHeHUs, CBOMUCTBa cpaBHeHUn. Konbuo Z_n v rpynna U_n.
Cucrembl Bbl4ETOB.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
Hartu Bce noarpynnsl Z_n v U_n. Haintn nopsagok yncna s Z_n

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 14. anbHenwne cBouCcTBa cpaBHeHMI. NonMHOMManbHble cpaBHeHUs1. DyHKUUK dnnepa
n depma. Kurtanckas teopema 06 ocratkax. Manas reopema dPepma.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

YMeTb pewaTb MMHERHbIE N KBaApaTHbIe CpaBHEHMS. HalnTn 3Ha4eHnsa doyHKumin Srinepa n depma Ha
JaHHOM 4ucne

Tema 15. Bonbluasi Teopema dDepma. Cnyyam cteneHen 2 (nucharoposbl TPOMKM), 3, 4.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
YMeTb HaxoanTb NPOM3BOSIbHO BoNbLyio NMdharopody TPOKy

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

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

YMeTb npumeHnTtb cxemy Jdudpdom-Xenmana ons gaHHoW napbl Yyncen
Tema . UToroesasi popma KOHTpons

Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:
Yuncno pebep $K n$.

2. Kybuuyecknin rpadp. MNMyctb $d \in \mathbb{N}$ n $V=\{0, 1\}*d$. Pebpo coeanHseT nBe BepwmHbl
$V$ Torpa n Tonbko TOraa, Korga YMCNo PasHbIX KOOPAUHAT OBYX BepWUH paBHo $1$. Haiitn

2.1. yncno pebep;

2.2. CTEeneHb;

2.3. onamertp;

2.4. pagnyc takoro rpada.

3. Mokazartb, 4to $\mathrm{rad}(G)\leq \mathrm{diam}(G) \leq 2 \mathrm{rad}(G)$.
4. MNokaszatb, 4TO KaXAbl/i ABYCBA3HbIA rpadd COOEPXUT LK.

5. Haiitn $k(G)$ 1 $\lambda(G)$ ans

5.1. $P"k$;

5.2. $C k$;

5.3. $K"k$;

5.4. $K_{m, n}$.

6. HainTn cBsizHoCTb $n$-MepHoro kyba.

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

8. CywectsyeT nu Takas pyHkumns $f: \mathbb{N} \to \mathbb{N}$, yto nns kaxnoro $k\in
\mathbb{N}$ rpadp MuHnmanoHoit ctenexn $f(k)$ $k$-ceazeH?

9. [okasatb, 4Tto kaxnoe nepeso $T$ nmeet kak muHumym $\Delta(T)$ nucTbes.

10. [okasartb, 4TO "OpeBEeCHbIN NOPAAOK", aCCOUMMPOBAHHbIV C KOpHEBbIM aepeBoM $TH
LEeNCTBUTENbHO OnpenenseT OTHOWeHne YyactuyHoro nopsaka Ha $V(T)$.

11. Myctb $G$ --- cBsA3HbIN rpadp, 1 $r\in V(G)$. HaumHas ¢ $r$ nepeinoem Boonb pebpa rpada
$G$ k ewwe He noceleHHoON BepwmHe. Ecnun Takol BeplumHbl HET, BO3Bpallaemcs no pebpy, kotopoe
6bIn0 NpoAeHO NPy NEPBOM NoceLLeHnn BeplwmHbl. OcTaHoBKa Npv NOBTOPHOM noceleHnmn $r$.
Jokazatb, 4TO NpoiaeHHble pebpa cocTaBnalT HopManbHoe aepeso rpadga $G$ ¢ kopHem $r$.

12. Myctb $\mathcal{T}$ --- Takoe cemeitcTBo Nnopgnepesbes aepesa $T$, 4To nonapHoe
nepeceyeHne Kaxablx OByx HemnycTo. [lokasaTtb, 4TO Toraa U NepeceyeHmne BCex Takux
NoanepeBbeB HEMYCTO.

13. [lokasatb, 4TO KaXablii aBTOMOPCOM3M AepeBa 0CTaBNsieT HEMOOABUXHbBIM MUHUMYM 04HY b0
BEpLWUHY, NMbo pebpo (unn 1 To 1 opyroe).

PernctpaunoHHbIii Homep 648814 - PAEKTPOHHBIH
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14. Bcerga nu knaccbl pasbueHunsi perynsipHoro ABycoCTaBHOro rpadpa oaHoro pasmepa?

15. [lokasartb, 4TO rpadd ABYCOCTABEH TOrAa M TONbKO TOrAa, KOraa Kax bl UHOYLMPOBAHHBIVA LKA
NMEET YETHYIO OSINHY.

16.1. JokasaTb, 4To OTHOWeHUe $\preceq$ onpenensieT YyacTnyHbIA NOPALOK Ha NOOOM ceMeincTee
KOHeYHbIX rpadgpos

16.2. BepHo nu npeabioywee yTepXaeHne ans 6eckoHevHbIX rpadgoos?

17. [lokasatb, 4TO aNeMeHTaMun NpocTpaHcTBa unknos rpadga $G$ sasnaotcs 06beamHeHUS
ceMmeiicTB pebep Henepecekarowmxcs no pedbpam unknos $G$, n ToNbKo OHM.

18. [lokasatb, 4TO LUMKJ/bl 1 pa3pesbl rpadpa BMECTE NMOPOXAA0T BCE NPOCTPAHCTBO pebep, nnn
HaWTW KOHTpNpUMep.

19. KakoBbl pa3aMepHOCTU NpocTpaHcTB rpadpa ¢ $k$ koMnoHeHTamm

19.1. unknos,;

19.2. pa3pe3os.

20. [okazaTb, 4TO B HEOPUEHTUPOBAHHOM rpadgoe YNCNo BEPWUH C HEYETHON CTEMEHbBIO YETHO.

21. lokasaTb, YTO HEOPMEHTUPOBAHHbIN CBA3HbIV rpadd 0CTaeTCs CBA3HbIM MOC/e yaaneHus
HekoToporo pebpa Torna v Tonbko Toraa, Koraa ato pebpo NprHamnexuT HEKOTOPOMY LMKy

rpada.

22. [lokasaTb, 4TO CBSA3HbI HEOPMEHTMPOBAaHHbLIV rpad ¢ $n$ BepwmHamm

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

22.2. ecnu conepxut bonblue, yem $n-1$ pebep, TO COAEPXUT N MUHUMYM OLMH LK.

23. [lokasaTtb, 4TO Kaxaplii rpad MoxHo Bnoxutb B $imathbb{R}"3$ Tak, 4to BCE pebpa --- npsimble
NIVHUN.

24. BoiBecTn goomyny diinepa ans HeCBA3HbIX rpadoos.

25. MNycTb cBs3HbI rpadp $G$ conepxut $n$ BepwmH, $m$ pebep v LuMKN MUHUMANBHOW
BO3MOXHON anvHbl $g$. [okasartb, 4to $m \leq g (n-2)/(g-2)$.

26. [lokazatb, YTO Kax bl MNaHapHbIi rpad --- 06 benHEHE TPeX NECOB.

27. lokazatb, YTO Kax bl NNaHapHbIA rpady M30MOpMeH NnaHapHoOMy rpadpy ¢ pebpamu ---
NPSIMbIMA IUHUSIMUA.

28. CyU.I,GCTByeT nv ONg Kaxanoro nnaHapHoro rpadga rakas peannsaumsa Ha nnockocTu, YTo Bce
BHYTPEHHUE rpaHn --- BblMykK/bl€ MHOIrorpaHHMKN.

29. [lokazatb, YTO ABYCBA3HbIA NNaHapHbIA rpady ABYCOCTaBeH Toraa v TONbKO Toraa, koraa
Kaxjas rpaHb orpaHu4yeHa YeTHbIM LKIIOM.

30. Kak BbIrnsaut rpadp, Ni10CKO-ABONCTBEHHbIA NnaHapHOMyY LepeBy.
31. [lokazatb, 4TO NNOCKO-ABONCTBEHHbI NiaHapHOMY MynbTUrpady rpado CBsI3eH.

32. [okasaTtb, 4T0 cBs3HbIV rpady $G=(V, E)$ nnaHapeH Torga n Tonbko Torna, koraa cywecTtsyet
Takoi cBsA3HbIN MynbTurpad $G'=(V', E)$, uto ons kaxporo nogmHoxectBa $F\subseteq E$ rpach
$(V, F)$ nepeso Torna u Tonbko Toraa, koroa $(V', E \setminus F)$ nepeso.

33. [JokazaTb, 4TO ABa NIOCKO-ABONCTBEHHbIX NIAHAPHOMY MyNbTUrpPady KOMOMHATOPHO
N30MOPJOHbI.

34. Myctb $G, GN*$ --- B3aMMHO OBONCTBEHHbIE NNaHapHble rpadbl. Mycts $B_1, \Idots, B_n$ ---
6nokn $G$. NokasaTtb, 4to $B_17* \Idots, B_n"*$ --- 6Gnokn $G**$.

35. HokasaTtb, 4T0 ecnn $G*$ abctpakTHO ABoicTBeHEH MynbTurpady $G$, To n $G$ aberpakTHO
nBoiictBeHeH $GM*$.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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36. [lokasaTb, 4TO TeopeMa O YeTblpex Kpackax AeCTBUTENbHO pellaeT 3aaadvy o packpacke KaprT.
BepHo nn obpatHoe --- BNeYeT N BO3MOXHOCTb pacKkpacky Kax Ao KapTbl B YeTbIpe LiBETA TEOPEMY
0 YeTblpex Kpackax?

37. [lokazatb, 4TO 4NS pelleHns 3ajaym 0 packpacke kapT A0CTaTO4YHO paccMaTpueaTh Takme
KapTbl, YTO HM OJHA TOYKa He NeXUT Ha obLle rpaHnLe bonee YyeM Tpex cTpaH. Kak aT1o BnvseT Ha
00Ka3aTeNbCTBO TEOPEMbI O YeTbIPeX Kpackax.

38. lNonbiTanTecb fokasaTb TEOPEMY O YETbIPEX Kpackax no aHanornm ¢ TeopemMon 0 NATN Kpackax.
"ne nokasaTenbCTBO HE NPOXOaAUT?

39. BbipasnTb xpoMatmyeckoe Yncno rpada yepes xpomatunyieckue ymicna 6nokos rpagoa.

40. [JokasaTb, 4TO B NONHOM HeopueHTUpoBaHHOM rpadpe $K n$ kaxpooe pebpo npuHagnexmT
poBHO $n-2$ TpeyronbHMKaM.

41. [JokasaTtb, 4to ans kaxgoro rpada $G$ cywecTByeT Tako NOPSAOK HA MHOXECTBE BEPLUVH,
4TO "XamHbIi anroput™" ncnonbayet Tonbko $\chi(G)$ kpacok.

42. Ina nioboro $n>13$ HariTn oBycocTaBHbI rpad ¢ $2n$ BepwmHaMm, ynopsoodeHbIMA Tak, YTo
"XafHbli anroput™m" ncnonbayet $2n$ kpacok BMECTO HOBYX.

43. $k$-xpomaTmyeckuin rpac HasbiBaeTcs Kputnyeckn $k$-xpomatmueckum, ecnm ons Kaxnon
BepwmHbl $v \in V(G)$ $\chi(G-v)<k$. [dokasartb, 4to Kaxabii kputnyeckun $k$-xpomartunyecknii rpac
nmeeT Kputnyeckn $k$-xpomatnyecknii MHAYLMPOBaHHbIA NoArpady, MUHMManbHas CTeneHb
KoToporo He Huxe $k-1$.

44. Onucatb kputnyeckune $3$-xpomatuyeckne rpagobl.

45. [lokasaTb, 4T0 Kaxaplin kputnyecknii $k$-xpomatmyecknii rpadp $k-1$-pebepHo cBa3eH.
46. Onucartb knacc rpadpos $G$, ans kotopbix $P_G(k)=k(k-1)*{n-1}$.

47. Onsa nioboro $k \in \mathbb{N}$ noctpoutb $k$-xpomatuueckuin rpac 6e3 TpeyronbHMKOB.

7.1. OcHOoBHas nuTeparypa:

1. Kysneuos O.l1. InckpeTtHaa matematunka ons nixexepa. Maa.: "laus" ISBN: 978-5-8114-0570-1,
2009, - 6-e nag., ctep. 400 c. http://e.lanbook.com/view/book/220/

2. nckpetHaa matematmka: YuyebHoe nocobue / C.A. KaHuepan. - M.: N ®OPYM: HAL
NHoppa-M, 2013. - 224 c.: 60x90 1/16. - (MNpodeccuoHanbHoe obpasoBaHue).

(nepenner) ISBN 978-5-8199-0304-9, 700 ak3. http://znanium.com/bookread.php?book=376152

3. Jlekumm no omnckpeTtHol 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 aka. http://znanium.com/bookread.php?book=278874

7.2. lononHuTenbHasa nuteparypa:

1. AcaHos M.O. [luckpeTtHas matematuka: rpadgobl, MaTponabl, anroputmel / AcaHos M.O. BapaHckuin
B.A., PacvH B.B. N3a.: "MNanb", ISBN: 978-5-8114-1068-2, 2-e n3a. ncnp. n gon., 2010, - 368 c.
http://e.lanbook.com/view/book/536/

2. Manbues U.A. InckpeTtHasa matematuka. M3a.: "Jlanp", ISBN: 978-5-8114-1010-1, 1-e usn. 2011,
- 304 c. http://e.lanbook.com/view/book/638/

3. H. A. KopelkoB, M. ®. HacpytanHoB, CoopHMK 3aa4y no tTeopum yucen : y4eb. nocobue / KasaH.
roc. yH-T ; [cocT.: H. A. Kopelwwkos, M. ®. HacpytanHos] .? KasaHb : [KasaH. roc. yH-T], 2006 .7 15,
[1]c.;21.

http://lioweb.kpfu.ru/ebooks/publicat/0-760474.pdf

7.3. UHTepHeT-pecypcCbl:

NabopatopHble paboTbl Ha TeMy "OcHoBbl Teopun 'padboB" onsg y4EHUKOB CPELHEN WKONbI U
ctyneHToB Bysos T.C. 3onotapesa - http://www.exponenta.ru/educat/systemat/zolotareva/main.asp
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OcHoBbl Teopun rpacoos: YyebHuk - http://window.edu.ru/resource/884/70884
CbopHMK 3aa4 No ONCKPETHOW MatemaTtumke - http://window.edu.ru/resource/609/73609

YyebHoe nocobue Kadoeapa matemaTnyeckon Teopun MHTennektTyanbHolix 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-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHve gucuunnuHbl "uckpeTHas matemMaTuka" npegnonaraeTt UCnonb3oBaHUe Cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGopMaLUK, NONYYEHNS N Nepeaaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeouniHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

HoyTtbyk, npoekTop
Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no

HanpaeneHnto 011800.62 "Pagunodunanka" n npodpunto noarotoskn Pagnogumsnyeckmne metoapl rno
obnactsiM npumeHeHns (Pannoguanyeckme namepeHus) .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 648814 5AE
il YHH

Ctpanunua 15 n3 16. — o

o



Mporpamma gucumnnudel "duckpetHas matemaTnka"; 011800.62 Pagnodouamka; ooueHT, K.H. MiBaHbwuH MN.H.

ABTOpP(bI):

MBaHbwuH M.H.

"o 201 .
PeueH3eHT(bl):

Monos A.A.

"o 201 r.

PernctpaumnoHHbii Homep 648814 5AE
CtpaHnua 16 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



