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

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

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 8 0 YCTHbIA ONpocC
" [pykonoxatmsx.
Onepaunn Hapg,
rpagoamu.
Tema 2. CBA3HOCTb
rpacoos. Llenn,
MapLpyThbl, LMKNbI. YCTHbI OnNpoc
2. CBsi3HOCTb, pebepHas 2 2 0 8 0
CBSA3HOCTb.
KomnoHeHTb! rpada.

Tema 3. PacctosiHue B
rpagoax. [NoHaTns:
paawunyc, puameTp, YCTHbIA ONpOoC
3. 0bxBat, OKPyXeHue 1 nx 2 3 0 10 0
CBOWCTBa. 3agava
KOMMUBOSIXEPA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanuua 4 u3 16. — o

o



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

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnueckuelabopartopHbie
3aHATUSA paborTbl

Tema 4. [lepesbs n

neca. 9KBMBaNEHTHbIE

ornpeneneHnd nepesa. o
4. [Knaccudpukauns 2 4 0 10 0 yCTHBI orpoc

[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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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

11.

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

11

YCTHbI Onpoc

12.

Tema 12. CoBepLieHHble
yucna. Hucna depma v
MepceHHa. Teopema o
cBa3un yncen MepceHHa
N COBEPLIEHHbIX YncCen.

12

YCTHbI ONpOC

13.

Tema 13. CpaBHeHus.
MNoHATMe cpaBHeHMS,
CBOMCTBa CPaBHEHWUMN.
Konbuo Z_n v rpynna
U_n. Cuctembl BbIHETOB.

13

YCTHbI Onpoc

14

Tema 14. NanbHenwwve
CBOMCTBa CPaBHEHWUI.
[MNonnHoMmanbHble
cpaBHeHns. DyHKUMK

‘|9nnepa n depma.

Kutalickas Teopema 06
octatkax. Manas
Teopema Pepma.

14

YCTHbI ONpoC

15.

Tema 15. bonbas
Teopema Pepma.
Cnyyan cteneHen 2
(MMdbaropoBbl TPOWKN),
3,4

15

YCTHbI Onpoc

16.

Tema 16. lNpunoxeHus
TEeopumn ymcen ---
RSA-wungposaHue,
Bbl4MCNEHNE 0CATKOB OT
neneHus, cxema
Ounddom-Xenmana.

16

KOHTPO/NbHas
paboTta

Tema . UTorosas
doopma KOHTpoOns

3a4ert

Tema . NToroeas
doopma KOHTpons

3a4ert

NTtoro

18

90

4.2 CopepxaHvue oUCLUNMUHbI
Tewma 1. NoHsaTUe rpacpa. Oprpadcp, mynbTurpacp. Jiemma o pykonoxarmsax. Onepauuvm Hag,
rpachamu.
npakTnyeckoe 3aHsitne (8 4yaca(os)):

MoHaTue rpadpa. Oprpad, MmynbTurpad. Jlemma o pykonoxarusax. Onepaumu Hag rpacamu.
IOvckpeTHas matemaTtvka: YyebHoe nocobuve / C.A. KaHuepan. ctp.43

Tema 2. CBA3HOCTb rpacpoB.. Lienu, mapLupyTbl, LukKnbl. CBA3HOCTb, pebepHasi CBA3HOCTb.
KomnoHeHTbI rpacpa.

PernctpaumoHHbIn Homep
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npakTudeckoe 3aHsitne (8 yaca(os)):

CesisHOCTb rpadgpos. Llenn, mapwpyTbl, unknbl. CBA3HOCTb, pebepHasi cBS3HOCTb. KOMMOHEHTHI
rpadpa. MpakTuka: uckpetHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.43

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

npaktnyeckoe 3aHsitne (10 yaca(os)):

PaccTosHme B rpachax. [NoHaTus: pagnyc, onameTp, 06xear, OKpy>XeHune 1 ux CBoicTea. 3agada
kommumBosixepa. MNMpaktuka: duckpeTHas matemaTuka: YyebHoe nocobue / C.A. KaHuepan. ctp.44

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

npaktnyeckoe 3aHsitne (10 4aca(os)):

Jepeebsa n neca. OkBuBaneHTHble onpeneneHms gepesa. Knaccnukauns nepesbes.
CywecTBoBaHMe OCTOBHOro gepesa. [NpakTtuka: duckpetHas matematmka: YuebHoe nocobue / C.A.
KaHuepan. ctp.44

Tema 5. O6xoabl rpachoB. FaMuNbLTOHOBLI U AnepoBbl rpadpbl. Teopembl Oupaka u Aunepa.
JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

O6xonbl rpadoB. [aMmnbTOHOBBI 1 JinepoBbl rpadbl. Teopembl dupaka n dinepa.
npaktnyeckoe 3aHsitne (10 4yaca(os)):

LOunckpetHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 6. lluHenHas anre6pa Ha rpadpax. MaTpuLbl UHLUMAEHTHOCTU U CMEXHOCTM.
MpocTtpaHcTBa LMKNOB U pa3pe30B rpadooB. MHAYUMpOBaHHbIe LUK/bl U MUHUMalbHble
pa3pesbl.

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

NuHeiHas anrebpa Ha rpadbax. MaTpuubl MHUMOEHTHOCTM U CMEXHOCTU. MpoCTpaHCTBa LMKIOB U
paspe3oB rpadpos. VIHAyUMPOBaHHbIE LMKIIbl 1 MUHUMAlbHbIE pa3pesbl.

npaktnyeckoe 3aHsitne (10 yaca(os)):
IOuckpeTHas matemaTtvka: YyebHoe nocobue / C.A. KaHuenan. ctp.44

Tema 7. Peanusauusa rpacpoB. Peanusauuns rpacos B RA3. NnaHapHblie rpadobl. Teopema
Kypatosckoro. dopmyna dunepa u ee cnenctsus. NMnocko-aBoNCTBEHHbIE rpadobl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Peanusauuns rpacoos B R*3. NnaHapHble rpadbl. Teopema Kypatosckoro. dopmyna dinepa v ee
cnencteug. [110Cko-ABONCTBEHHbIE rpadobl.

npakTudeckoe 3aHsitne (8 yaca(os)):
OuckpeTHas matemartumka: YyebHoe nocobue / C.A. KaHuepnan. ctp.44

Tema 8. PackpawumBaHue rpadoB Teopembl 0 5-u n 4-x Kpackax. PackpawumBaHue BepPLUUH,
pebep u rpaHein. OLeHKN packpallMBaeMocCTu.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

Teopembl 0 5-1 n 4-x kpackax. PackpalwmneaHne BeplwunH, pebep n rpaHeir. OueHkn
packpawmnsBaemMocTu

npakTnyeckoe 3aHsitne (8 yaca(os)):

IOunckpetHas matematuka: YuebHoe nocobue / C.A. KaHuenan. ctp.45

Tema 9. lNMpocrTble yncna. MNMpocTtbie U cocTaBHble Yucna. fenumoctb. CBOUCTBa AenuTenen.
npakTnyeckoe 3aHsitne (2 4aca(os)):

MpocTble n cocTtasHble Yncna. denumoctb. Ceonctea genutenen. KOPELWKOB H.A.,
HACPYTOMHOB M.®., CEOPHUK 3AL0AY NO TEOPUWN YACEN. cTp. 4

Tema 10. OcHOBHast Teopema apucpMeTUKW. CyLI.I.eCTBOBaHVIe n eANHCTBEHHOCTb pPa3/10XeHus.

npakTnyeckoe 3aHsitne (2 4aca(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)):

HanbHenwwne ceoncTea cpaBHeHWin. anbHenumne cBoMNCTBa CpaBHeHW. [lonnHOMManbHbIe
cpaBHeHns. PyHkumm diinepa n depma. Kntaiickas teopema ob octatkax. Manas teopema depma.
KOPELWKOB H.A., HACPYTOMNHOB M.®., CBOPHUK 3ALAY NO TEOPUWN YACEJ. 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) a60Tbi
CTYyAOEeHTOB P
Tema 1. lNoHaTne
rpadpa. Oprpad,
mynbTurpad. Jlemma o NnoAroToBka K o
1. 2 1 THbIA on
pykonoxarunsx. YCTHOMY onpocy 9 ye onpoc
Onepauunun Hag
rpadphamm.
Tema 2. CBA3HOCTb
rpagoos. Llenw,
MapLpyTbl, LAKIbI. NnoAroToBka K o
2. 2 2 THbIA On
CBsi3HOCTb, pebepHas YCTHOMY Onpocy 9 ye onpoc
CBSI3HOCTb.
KoMnoHeHTbI rpaga.

PernctpaunoHHbIn HoMep ;i[i[I{BEPPCeI;{I;%g
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 3. PaccTtosiHue B
rpadpax. MNoHsATnA:
paguyc, omametp,

" l0bxBaT, OKpY>XeHne n nx
cBoKcTBa. 3apava
KOMMUMBOSIXEpa.

NoAroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

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

NOAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpoC

Tema 5. O6xopbl
rpagoos. [aMUNbTOHOBBI
. [n Oneposbl rpadbi.
Teopembl Oupaka un
ownnepa.

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 6. JlnHelHas
anrebpa Ha rpadoax.
Matpwuupl
NHUNOEHTHOCTU 1
CMEXHOCTW.

" |NMpocTpaHcTBa LMKIOB U
pa3pes30B rpadoos.
VHoyunposaHHble
LMKNbl 1 MUHUManbHble
paspesbl.

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpoC

Tema 7. Peanunzauus
rpagoos. Peannsauns
rpadgpos B R"3.
lMnaHapHble rpadob..
Teopema KypaToBcKoro.
" |Popmyna dnnepa n ee
CneacTBms.
[Mnocko-aBONCTBEHHbIE

rpadobl.

NoAroToBka K
YCTHOMY Orpocy

YCTHbI ONpocC

Tema 8.
PackpalunsaHue
rpacpoB TeopeMbl 0 5-u
n 4-x Kpackax.

" |PackpawmsaHune
BEPLWWH, pebep n
rpaHen. OueHkn
packpalwmnBaeMoCTu.

noaroToBka K
KOHTPONbHOW
pabote

KOHTpOnbHas
paboTa

Tema 9. MNpocTble
ymcna. lNpocTbie 1

. |COCTaBHbIE 4YKCna.

JennmocTb. CBoCTBa
nenutenemn.

NoAroToBka K
YCTHOMY Orpocy

YCTHbI ONpocC

PernctpaumoHHbIn Homep
CtpaHnua 9 n3 16.
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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 3 YCTHbI ONpocC
€0VNHCTBEHHOCTb y y onpocy
pasnoXeHus.
Tema 11. Anroputm
eneHuns. Anroputm NoOAroToBKa K o
11,2
Esknnpa. NpuaHaku 4 R YCTHOMY Onpocy 3 yCTHBI ONpoc
LEeNMMOCTH.
Tema 12. CoBepLeHHble
ymcna. HYucna depma u
MepceHHa. Teopema o noaroToska K o
12.
cBsA3n Ynucen MepceHHa 4 12 YCTHOMY Onpocy 3 YCTHBIN OMpoC
N COBEPLIEHHbIX Yncen.
Tema 13. CpaBHeHus.
MNoHsTNE cpaBHEHUS,
CBOWCTBA CPaBHEHWUIA. nogroToBska K o
13. 4 1 4 THbIA on
3 Konbuo Z_n v rpynna 3 YCTHOMY onpocy ye onpoc
U n. Cnctembl BbIHETOB.
Tema 14. NanbHenwne
CBONCTBa CpaBHEHWUI.
lMonuHoMmanbHble
cpaBHeHus. DyHKUUK noaroToBka K -
14,45
duninepa n depma. 4 14 yCTHOMY onpocy 3 yCTHBI onpoc
KuTalickas Teopema 06
octatkax. Manas
Teopema depma.
Tema 15. bonblas
Teopema Pepma.
15.|Cnyyau cteneHen 2 4 15 nngrgh;OBoKr? '; c 4 YCTHbIA ONPOC
(MMdpbaropoBbl TPOWKN), y y onpocy
3, 4.
Tema 16. [NpunoxeHuns
Teopwu yucen ---
16 RSA-wnpposaHme, 4 16 Egﬂ%ﬁiﬁ%; 3 KOHTPONbHas
‘IBBIYMCIIEHNE OCATKOB OT a6 02 o paboTta
neneHus, cxema P
Ondpdun-Xenmana.
Wtoro 72

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.

PernctpaumoHHbIn Homep
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:

Kybuyeckuin rpad. Myctb $d \in \mathbb{N}$ n $V=\{0, 1\}*d$. Pebpo coeaunHsieT ne BepwmnHbl $V$
Toraa v TONbKo TOraa, Koraa YACNOo pasHbiX KoopauHat Asyx BepwiuH pasHo $1$. Haitum 1. yncno
pebep; 2. cteneHb; 3. onameTp; 4. paguyc Takoro rpada.

Tema 4. [lepeBbs U neca. KBMBaNEHTHbIe onpeaeneHus aepesa. Knaccudpmkaums nepeBbes.
Cyuwi,ecTBOBaHWe OCTOBHOIO AepeBa.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MocTponTb OCTOBHOE AepeBo AM1s AaHHOro rpadoa.

Tema 5. O6xoabl rpachoB. FTaMuNbLTOHOBLI U AnepoBbl rpadpbl. Teopembl Oupaka u dunepa.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[MpoBepuTb, SBNSETCA N1 OAHHbLIV rpadd aMNepoBbIM (3MEPOBbLIM LINKIIOM).

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

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Havitn 6a3nc npocTpaHCTB MUHMMANbHBIX Pa3pe30B 1 LMKNOB AaHHOro rpaga.

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

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:
[MpoBepuTb OaHHbIM rpadp Ha NnaHapHOCTb. [10CTPOUTbL K HEMY NIIOCKO-ABONCTBEHHbIN.

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

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

Haritn xpomaTtnyeckoe 4ncno gaHHoro rpada.

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

IlokasaTb, 4TO ecnu p, q NpocTble u alp, alg, To alpg.

Tema 10. OcHoBHas Teopema apucpmeTnku. CyuiectsoBaHue U € BUHCTBEHHOCTb Pa3fioXeHus.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

PaznoxmTb 4ucno Ha nNpoCcTble COMHOXUTENMN.

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

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Pasnoxuntb nonvHom z*4+1 Hap nonem Z_2 Ha NPOCTble COMHOXUTENN.

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

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:
Sdsngaetca nu ymucno 2*{15} uncnom MepceHHa (Pepma)?

Tema 13. CpaBHeHus. [oHsATME cpaBHeHUs, CBOMUCTBa cpaBHeHUn. Konbuo Z_n v rpynna U_n.
Cucrtembl BblYETOB.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
Haitn obpasyrowme rpynnbl U_{10} n konbua Z_{14}.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Tema 14. anbHenwne cBouCcTBa cpaBHeHMI. NonMHOMManbHble cpaBHeHUs1. DyHKUUK dnnepa
n depma. Kurtanckas teopema 06 ocratkax. Manas reopema dPepma.

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

Hartu octatok ot neneHns 2°17 Ha 3.

Tema 15. Bonbluas Teopema Depma. Cnyyam cteneHen 2 (nucharoposbl TPOMKM), 3, 4.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Haliti Bce nugoaropoBbl TPOMKM N3 Ynucen, MeHblumnx 20.

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

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
LokasaTtb KuTamnckyro TeopemMy ob octaTkax.
Tema . UToroesasi popma KOHTpons

Tema . UToroeas doopma KOHTpons

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

2. Kybuuyeckuin rpadp. MNMyctb $d \in \mathbb{N}$ n $V=\{0, 1\}d$. Pebpo coeanHseT nse BepwmHbl
$V$ Torpa n Tonbko Torga, Korga YMCNo PasHbIX KOOPAUHAT OBYX BepWUH paBHo $13$. Halitu

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 ctenexun $f(k)$ $k$-ceazeH?

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

10. [okasatb, 4TO "OpeBEeCHbIN NOPAAOK", aCCOUMMPOBAHHbIV C KOpHEBbIM aepeBoM $TH
LEeNCTBUTENbHO ONpenenseT OTHOWeHne YyactTuyHoro 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 cocTaBnsaloT 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 NnepeceyeHme BCex Takux
NoanepeBbEB HEMYCTO.

13. [lokasaTb, 4TO KaXabli aBTOMOPCOM3M AepeBa 0CTaBNsSieT HEMOOABUXHbBIM MUHUMYM 04HY b0
BEpLWUHY, NMbo pebpo (unn 1 To 1 opyroe).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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14. Bcerga nu knaccbl pasbueHns perynsipHoro OBycOCTaBHOro rpadpa ogHoro pasmepa?

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

16.1. [lokasaTtb, 4TO OTHOWeHue $\preceq$ onpenenset YacTUYHbIN NOPSAOK Ha NOOOM ceMencTee
KOHEYHbIX rpadhos

16.2. BepHo nn npeabiayuee yTeepxaeHne ons 6eckoHevHbIX rpados?

17. [lokasaTb, 4TO 3NeMeHTaMn NpocTpaHcTea umknoB rpadga $G$ sensiotca 0b6beanHeHus
ceMmeiicTB pebep Henepecekarowmxcs no pedpam umknos $G$, n ToNbKO OHM.

18. [lokasatb, 4TO LMKJIbl 1 pa3pesbl rpadpa BMECTE NMOPOXAAI0T BCE MPOCTPAHCTBO pebep, nnun
HaNTW KOHTPMNpUMep.

19. KakoBbl pa3amepHOCTU NpocTpaHcTB rpada ¢ $k$ komnoHeHTamm

19.1. unknos,;

19.2. pa3pe3os.

20. [lokasaTb, YTO B HEOPUEHTMPOBAHHOM rpadoe YMCo BEPWIMH C HEYETHOW CTEMEHBIO YETHO.

21. [lokazatb, YTO HEOPVEHTUPOBAHHDI CBSA3HbIA rpadd ocTaeTcst CBA3HbLIM NOC/E yaaneHus
HekoToporo pebpa Toraa v ToNbko TOoraa, Koraa ato pebpo NpuHannexXuT HEKOTOPOMY LMKy

rpada.

22. [lokazaTb, YTO CBA3HbI HEOPUEHTMPOBAHHDIV rpad ¢ $n$ BepwmHamm

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

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

23. [lokazaTb, Y4TO KaXAablil rpady MOXHO BnoxmuTb B $\mathbb{R}"3$ Tak, 4To Bce pebpa --- NnpsiMbie
NINHWN.

24. BoiBecTu goomyny dinepa ang HeCBA3HbIX rpadoos.

25. MNycTb cBs3Hbl rpad $G$ conepxut $n$ BepwmH, $m$ pebep 1 LMK MUHUMANBHOW
BO3MOXHOM anvHbl $g$. Lokaszatb, 4to $m\leq g (n-2)/(g-2)$.

26. [lokazaTb, YTO KaXAblii NnaHapHbIi rpad --- 06 beanHEHME TPEX TECOB.

27. [okazaTb, Y4TO KaXAblii NnaHapHbIA rpadd M3oMopaeH nnaHapHoMy rpadyy ¢ pebpamu ---
NPAMbIMU TMHUAMMW.

28. CylwecTByeT v 4518 Kaxoro NnaHapHoro rpagpa Takas peanvsaums Ha niocKocTu, 4To Bce
BHYTPEHHWE rPaHu --- BbiMyK/ible MHOrOrpaHHuKM.

29. lokasaTb, YTO OBYCBA3HbIA NiaHapHbIA rpadd OBYCOCTABEH TOraa v TONbKO TOrna, korna
Kaxngas rpaHb orpaHunyeHa YeTHbIM LINKIIOM.

30. Kak Bbirngagut rpadd, Nnocko-ABONCTBEHHbIN MiaHapHOMYy OepeBy.
31. [JokaszaTb, 4TO NNOCKO-OBONCTBEHHbIV MNaHaAPHOMY MyNbTUrpadpy rpadd CBA3€H.

32. [lokasaTb, 4To cBs3HbI rpad $G=(V, E)$ nnaHapeH Torga n Tonbko Toraa, Koraa cylecTsyet
Takoin cBs3HbI MynbTurpad $G'=(V', E)$, 4to ons kaxporo nogMHoxectea $F\subseteq E$ rpad
$(V, F)$ nepeso Torga un tonbko Toraa, korga $(V', E \setminus F)$ nepeso.

33. [lokasaTb, 4TO ABa NNOCKO-ABOMCTBEHHbIX MNaHapPHOMY MynbTUrpady KOMOMHATOPHO
N30MOPQOHbI.

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

35. lokasartb, 4to ecnu $G**$ abeTpakTHo aBoricTBeHeH MynbTurpady $G$, To n $G$ abetpakTHo
nsonicteeHeH $GN*$.

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

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

(nepenner) 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 aka3. http://znanium.com/bookread.php?book=278874

7.2. JlononHuTenbHasa nuteparypa:

1. AcaHos M.O. [luckpeTHas matemartuka: rpadobl, MaTponabl, anroputmel / AcaHos M.O. BapaHckuii
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.: "Jlanb", 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 3a8a4y no tTeopum yucen : y4eb. nocobue / KasaH.
roc. yH-T ; [cocT.: H. A. Kopeuwkos, M. ®. HacpytaunHos] .? KazaHb : [KasaH. roc. yH-1], 2006 .? 15,
[1] c.; 21.

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

7.3. UHTEepHeT-pecypcChbl:

PernctpaunoHHbIn HoMep ;;?{I;TEPPCSH’{T%%

CTpaHV“J.a 1 4 n3 1 6 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

NabopaTopHble paboTbl Ha Temy "OcHoBbl Teopun "pachoB” Onst yY4EHUKOB CpeaHel WKONbl 1
ctyneHToB Bysos T.C. 3onotapesa - http://www.exponenta.ru/educat/systemat/zolotareva/main.asp

OcHoBbl Teopun rpachos: YyebHuk - http://window.edu.ru/resource/884/70884
Cb6opHKK 3aa4 No ONCKPETHOM MatemaTtuke - http://window.edu.ru/resource/609/73609

YyebHoe nocobue Kadgpenpa matemaTnyeckon Teopun MHTennekTyanbHoix cuctem MY nm. M.B.
INomoHocoea - http://intsys.msu.ru/staff/vnosov/combgraph.htm

ONEeKTPOHHbIN y4ebHUK no aucumnnuHe: "duckpeTHas maTtemaTmka" -
http://de.ifmo.ru/bk_netra/start.php?bn=23

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune agncumnnunbl "duckpeTHas matemaTuka" npegnonaraet NCNONb30BaHNE Cleayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauun, NOyYEeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMNieKTaums
MyNbTUMEOAMNAHOM ay AUTOPUN COCTOUT U3: MyNbTMMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHns 0b6opyaoBaHNEM, MHTEPAENCHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. Npenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, 4TO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX OOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOIb30BaHMEM B NPOLIECCe 00yHeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

HoyTbyk, npoekTop
MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamm @I OC BINO un yyebHbIM nnaHom no

HanpasneHnto 011800.62 "Paanoduamka” n npodunto noarotoskm Pagnoduanyeckme metonpl no
obnacTsm npumeHeHus (buodmanka) .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 15 13 16. 111 yHlf[

S OEMALIGH



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.

PeructpaumnoHHbii Homep 5AE
CtpaHnua 16 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



