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Mporpammy aucumnnuHbl paspaboTan(a)(v1) ooueHT, K.H. (noueHT) Hypmees H.H. kadenpa
TEOPETNYECKON KNOEPHETUKN OTAENEHNE PYHAAMEHTANbHOW MHGOPMATUKN 1 MHGDOPMALIMOHHbIX
TexHonorui , Nail.Nurmeev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OCHOBHOI1 LIeNIbl0 OCBOEHUSI CTyAeHTaMy AaHHON ANCLUMMNVHDBI SBNSIETCS U3y4YeHre MeToaoB
MaTemMaTn4yecKoro onucaHns CTPyKTypbl pasHoobpasHbix 06 bEeKTOB, 03HAKOMIEHME C pe3y/bTaTtaMi
aHanmnsa CTPYKTYPHbIX CBOMCTB 3TUX 06 bEKTOB, @ TakXe C anropuTMUYECKMMIM MOCTPOEHNSMUA,
LOOCTUIHYTBIMU B 3TO 06NacT K HACTOSALWEMY BPEMEHMN.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHasa aucumnnvHa sknoyveHa B pasgen " 61.B.AB.5 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matemartuka v MHGOpMaTKa U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 2 Kypce, 4 CEMECTP.

JaHHas oMcumnanHa oTHOCUTCS K 061wenpoddeccroHanbHbIM AUCUMNIMHAM.

YnTaeTtcs Ha 2 Kypce B 4 ceMecTpe ANns CTy4eHToB obyyatowmxcs no HanpasneHuto "MprknanHas
maremarumka u nHgpopmarmka".

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OMK-1 CNoCcobHOCTb MCNONb30BaTh 6Ha30Bble 3HAHNSI €CTECTBEHHbIX
HayK, MaTeMaTukKn 1 uH MaTVKM, OCHOBHbI KTbl
(NpochbeccroHanbHble ayk, Marema (POpMATUKM, OCHOBHbIE (DaKThI,
KOHLeNuMn, NPUHLMNbLI TEOPUIA, CBA3AHHbIX C NPUKIALHOW
KOoMreTeHuun) o 5
MaTemMaTnKon N MHOOPMATUKON
OriK-2 CNocobHOCTb NprobpeTaTtb HOBbIE Hay4YHbIE U
(npochbeccunoHanbHbie NPOPECCHMOHANbHbBIE 3HAHUS, UCMONb3YS COBPEMEHHbIE
KOMMeTeHLMN) obpa3zoBaTefbHble 1 MHPOPMALMOHHBIE TEXHONOTUN
AK-1 cnocobHocTb cobupaTtb, 0bpabatbiBaTh M UHTEPNPETUPOBATD
HHbI BPEMEHHbIX HAYYHbIX U BaHWI
(NPOOECCHOHANbHBIE LNaHHble coBpeme ay ccnenoBaHuiA, HeobxoanMble
ONsS (OOPMMPOBAHMS BbIBOLOB MO COOTBETCTBYHOLWMM HAYy4YHbIM
KOMMNeTeHuunm)
nccnenoBaHUsM
k-2 CNOCOBHOCTb NOHMMATb, COBEPLIEHCTBOBATbL U MPUMEHSATb
(MpodpeccmonantHbie COBPEMEHHbI MaTeMaTﬁquKmle annapar P
KoMMeTeHuunn) P P

B pesynbtate 0CBOEHWUS AUCUUMNANHBI CTYOEHT:

1. OONXEeH 3HaThb:

- OCHOBHbIE TUMbl 06 BEKTOB U CTPYKTYP, N3Y4aeMbIX TEOPUEN rpadooB

- pa3nuyHble CBONCTBA rpacdpoB U CBA3AHHbIX C HUMU OO BHEKTOB B paMKax
npeanaraeMmoro kypca

- TMNOBblE METOLbI, UCMONb3yeMble Npu paboTe ¢ rpadamu, oprpadamu,
MynbTurpadgamm n cetamm

- NOCTaHOBKM Hanbonee M3BECTHbIX 3a4a4 Ha rpadpax u CeTsx U apPeKkTUBHbIE anrOpUTMbI UX
peleHns
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2. DONTXEH yMeTb:

- hopmynupoBaTb NpuknagHblie U TeopeTnyeckne 3anadm Ha a3blke rpadooB N CETEN, OCYLLECTBNATb
noabop ahEKTMBHBIX aNrOPUTMOB OIS X PELeHns

- paspaboTaTtb NPOrpamMMHyt0 peannsauuto BbibpaHHOro anroputMa, NPon3BecT OTNaaKy
nporpaMmbl U MHTEPNPETMPOBAaTb pe3y/bTaTthl ee paboTh

- NPUMEHATb NONy4eHHbIE TEOPETUHECKMNE 3HAHNA ONA OOKa3aTeNnbCTBa Pa3J/INYHbIX CBOWCTB rpachB
N CBSI3aHHbIX C HUMKN 0O bEKTOB

3. OONTXeH BnageTb:

- HaBblKaMW pelleHns NpuKnagHbIx 3agady o rpagoax

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- NPUMEHATb NOSy4YEHHbIE 3HAHUS B CBOEN NPOddeCCUOoHaNbHON OeATeNbHOCTHU

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 4 CeMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Hepens MX TPYAOEMKOCTb Tekywume doopmbl
N .DMKIILI.VIHILV;I'HH/ Cemectp), - cTpa (B yacax) ‘I’( ompg; ﬂp
oRy Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA paﬁoTbl
lMncbMeHHoE
Tema 1. ['pacpbi: nomauHee
1'OCHOBHbIe MOHATNS 4 1-2 0 0 4 3agaHue
lNMncbMeHHoE
o 'II_'IeMa 2. oomMallHee
|MpencrasneHus 4 3-5 0 0 4 sanaHne
rpagoos
Tema 3. lMncbMeHHoEe
3 OpureHTnpoBaHHbIE U1 4 6-9 0 0 8 nomauiHee
‘|HeOpNEHTUPOBaAHHbIE 3afaHve
JepeBbs
lNMncbMeHHoEe
Tema 4. 3apaum o nyTsx nomMauHee
4. Ha rpadgoe 4 10-12 0 0 6 3ajaHve
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Bugbl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
lMncbMeHHoe
5.[Tema 5. lNoTokn B ceTax 4 13-14 0 0 6 ggg:l:”;:e
KoHTponbHas
paboTta
Tema 6. NP-nonHble lMncbmeHHoe
6. 3agja4dn Ha rpadpax 4 15-17 0 0 8 JomaliHee
3afaHve
. Tema . NTorosas 4 0 0 0 3avet
doopma KOHTpons
Ntoro 0 0 36

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. 'pachbl: OCHOBHbIE MOHATUA
naboparopHasi pabora (4 4aca(oB)):

Mpadbbl kak MoLenu nNpu pelweHnn 3anady. 3agada dinepa o keHurcbeprcknx mocrax. 3anada
MamnnbTOHA. Miccneposanusa nepesbeB Knpxrodoom n Kann. Mynbturpadobl, OpUeHTUPOBaHHbIE
rpadobl 1 ceTu.

Tema 2. NpepncraBneHuns rpacgpos
naboparopHas pabora (4 4aca(oB)):

NpeacTaBneHnst KOHKPETHbIX FPadoB PasfiMyHbIMK criocobamu, rpadobl C OrpaHNYEHHON
noNycTeneHbo UCXoaa, MPOU3BO/bHbIE rpadbl

Tema 3. OpueHTUpPOBaHHbIE N HEOPUEHTUPOBaHHbIE AepeBbs
naboparopHasi pabora (8 yaca(oB)):

MNpencraBneHne NPon3BONbLHOrO AepeBa ¢ NoMolbto brHapHoro, lepesbs n hopmynbl. O6xoab
nepeBbeB. 3anayn Ha npumeHeHune anropmutMa Kpyckana. lMouck B rnybrHy Ha HEOPUEHTUPOBAHHOM
rpagoe 1 3agaya o nabupuHTe. MNonck B WMPUHY HA HEOPUEHTMPOBAHHOM rpadoe.

Tema 4. 3apaum o nyTax Ha rpache
naboparopHas pabora (6 4aca(oB)):

3apava o kpatyanwmx nyTax U3 0OHOro uctoyHmka. Peanuaaumnsa anroputma enkcTpbl.
Kpartyanwme nytv B auMknnyecknx rpadax.

Tema 5. NoTokun B ceTsix
naboparopHas pabora (6 yaca(oB)):

Peannsauns anropntmos dopaa-dankepcoHa 1 NOCTPOEHUS MaKCMManbHOro NoToka.
MapocoyeTtaHns B 06wmx rpadpax

Tema 6. NP-nonHbie 3apgaym Ha rpacdpax
naboparopHasi pabora (8 4aca(oB)):

Knvka, He3aBrncnMoe MHOXECTBO,BEPLIMHHOE NOKPbITME. 3anada koMmmmBosxepa. Packpacka
BEPLWWH rpada

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)
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Hypmees H.H.
Bunei dopMbl KOHTPONSA
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb CaMOCTOSITENLHOVA
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
1 Tema 1. ['pacpbl: 4 1-0 Hgﬂ;ﬂgg:ﬁ v noMallHee
‘locHOBHbIE NOHATUS
OCHOBHbIE Mo 3ananms 3apaHue
Tema 2. noaroToeka
2.[MNpencrasneHns 4 3-5 |momaluHero 6 ggz;:JMHeee
rpacgpos 3afjaHus
Tema 3.
3 OpureHTnpoBaHHbIE 1 4 6-9 zgﬂgﬂggg 6 nomatuiHee
‘|[HEOpUEeHTUpPOBaHHbIE 3ananms 3apaHue
hepeBbs
noAaroToBk
4 |Tema 4. 3apnaum o nytsx| 4 10-12 ngﬂa?ugerg 6 nomallHee
‘Har HU
a rpadgoe 3anaHNs 3afaHve
noarotoeka
5.[Tema 5. NoToku B ceTsx 4 13-14 (nomawHero 5 ggz::ﬂ-':e
3afaHus
noAaroToBk
olroroska JomaliHee
JOoMallHero 4 3anaHne
6 Tema 6. NP-nonHble 4 15-17 3ajaHus
‘[3ama4yn Ha rpadpax noaroToBka K KOHTDONbHAS
KOHTPONbHOMN 2 aéoga
paboTe P
NTtoro 36

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

Oby4eHmne npoucxoauT B doopme nabopaTopHbIX 3aHSATUR, a TakXXe caMoCTosiTeNbHOM paboThl
CTYOEHTOB.

N3yyeHwne kypca nogpasymeBaeT napannenbHoe oBnafeHne CTyaeHTaMm Te0peTnYeckum
MatepuanoMm 1 nonyyeHme NpakTMYeckrx HaBblKOB An1s 6onee rnybokoro NoHMMaHWs pasnenos
ONCUMNNNHBI "Teopurs KOHEYHbIX rpadhoB 1 ee NpunoxeHns”. NpoucxoamnT 310 Ha nabopaTopHbIX
3aHATUSX. [pakTuyeckme HaBblK NPMOBPETAIOTCS HA OCHOBE PELeHUs 3aay 1 yrpaxHeHNi,
NNNOCTPUPYIOLWMX AOKA3bIBAEMbIE TEOPETUYECKME MONOXEHMNS, KPOME TOFO Ha 3aHATUSX CTYAEHTbI
pa3BuBalOT abCTPaKTHOE MbllWNEHNE N CNOCOBHOCTb CaMOCTOSTENbHO [40Ka3blBaTb YaCcTHbIE
YyTBEPXAEHNS.

CamocTosiTenbHas pa60Ta npeagnonaraetT BblNoONHEHWE JOMallHNX p8.60T. npaKTI/I‘-IeCKI/Ie 3ajaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeHa3Ha4YeHbl 014 yKa3aHnsa obwWwmx MetToooB peweHnsa 3anad
onpeneneHHoro Tuna. BaerI'IVITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOATENbHON pa6OTbI.

Kpome Toro, camoctositenbHas paboTa BKIo4aeT NoaroToBKy K ak3aMeHy. MNpu noarotoeke K coade
aKk3aMeHa Becb 06beM paboTbl PEKOMEHIyeTCs pacnpeaensiTb PABHOMEPHO MO OHSM, OTBEAEHHbIM
OS5 MOArOTOBKM K 9K3aMeHy, KOHTPONMPOBATb KaXAblil NeHb BbiNonHeHns paboTol. Jlyywe, ecnu
MO>XHO NepeBbINONHUTL NnaH. Toraa Bcerna byner pe3eps BpeMeHMU.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 'pachbl: OCHOBHbIE MOHATUS
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:
YrnybneHHoe nsyvyeHune nutepatypsbl. MI3yyeHne oCHOBHbIX MOHSTUI Teopun rpadoos
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Tema 2. lNpencraBneHns rpacos
JoMallHee 3afaHune , NpuMepHble BOMNpPOCHI:

PeweHve 3agay no teme. MNpumep: 1. gokaxuTe, 4To, €CNN NONYCTEMNEHN 3ax0aa y BCEX BEPLIVH
OPUEHTUPOBAHHOrO rpadcpa bonblue Hyns, To B 3TOM rpadpe umeeTtcs Umkn 2. JJokaxuTe, 4To B nobdol
rpynne n3 6 4enoBek ecTb TPOe NoNapHO 3HAKOMBbIX UM TPOE NOMapHO HE3HAKOMbIX

Tema 3. OpueHTUpPOBaHHbIE N HEOPUEHTUPOBaHHbIE AepeBbs
HomaluHee 3afaHune , NpyUMepHbIe BONPOCHI:

PeweHune 3agay no nsy4aemoni teme. 1. MpeanoxmTe pekypcrBHble anroputMbl 4t NPSIMOro 1
obpaTHoro obxona nepesa(He 0bs3aTenbHO bBuHapHble). OueHUTe X CnoxXHocTb. 2. MNpeanoxunTe
npoLeaypy, He NCNOMb3YHoLYO CTEK, AN UHGIUKCHOro obxona 6uHapHOro aepesa, 3aAaHHOro
npownTtbiM NpeactasneHneM. OLEHUTe ee CNOXHOCTb.

Tema 4. 3apaum o nyTax Ha rpache
LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

PeweHne 3apay no nsydyaemoit teme: 1. Kak nameHutb anroputm Yopuwonna-®dnoina, 4tobol
Haxo4WTb HE TONbKO ONUHbI KpaTyanwmx nyTen, Ho n camm nytn? 2.CKONbKO pas MOXET MEHATLCS
NS OQHOW BepwuHbl v 3HadveHne D[v] B xone pabotbl anroputma LeikcTpbl ans rpadga c n
BepwmnHamMmun. [prBecTn NpuUMep Ha Kaxabli BO3SMOXHbIN Cryyai.

Tema 5. NMoTOKM B ceTaX
JoMalwHee 3agaHune , NpUMepHble BOMpPOCHI:

PeweHne 3anay no naydaemon teme: 1. Micnonbadys anroputm doppa-dankepcoHa, NoCTPoUTb
mMakcumanbHbli notok gna cetm N : V ={s, v1,v2,v3, t}, E = {(s, v1, 2), (s, V2, 2), (s, V3, 2), (v1, v2,
1), (v1,1, 1), (v2, v3, 2), (v2, 1, 1), (v3, t, 3)} ( popmar: (v, u, c(v, u))). 2. NocTponTb,ncrnonb3ys
anroputv MAXII, makcumanbHbii noTok ans cnepytowen cetu N : V = {s, v1, v2, v3, v4, v5, v6, t}, E =
(s, v1,9), (s, v2, 3), (s, V3, 5), (v1,v4,7), (v2, V5, 5), (v3, v6, 4), (v6, v2, 3), (V4, 1, 4), (V5, 1, 5), (v1,
v5, 2), (v6, t, 3). (dpopmar: (v, u, c(v, u))).

Tema 6. NP-nonHble 3apgaym Ha rpacdhax
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

PeweHne 3anay no ndydaemon teme: 1.Mpennoxure anroputM MMHENHON CNOXHOCTX ONs
HaxoXAeHUs MakCMManbHOro HE3aBMCMMOro MHOXECTBA BEPLUUH B HEOPMEHTUPOBAHHOM AepeBe. 2.
Mpennoxute ceenenne 3anayn TAM_LIVIKJ1 k 3apgaye BoinonHMMocTn 6ynesbix doopmyn BbIl

KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:
Tunoson BapmaHT. Cosnartb Nnporpammy ons peannsaumm HEKOTOPOro anroputMa Ha rpadpax
Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
BOMPOCHI K BAHETY

1.['padobl: OCHOBHbIE MOHATMA U ONpeneneHns

2. Tabnuua cMexHoCcTU

3. Tabnuua MHUMOEHTHOCTM

4. 'padpbl C OrpaHMyYeHHoR NonycTeneHbo ncxona

5. lNpoun3BonbHble rpadsl

6. [lepeBbsi: OCHOBHbIE onpeneneHns

7. OKBMBANEHTHbIE XapakTEePUCTUKN OPUEHTUPOBAHHBIX N HEOPUEHTMPOBAHHbIX AEPEBLEB
8. lNpencrasneHus nepesbes

9. [lepeBbs 1 BbipaXeHus

10. Ob6xonbl nepeBbeB

11.Anroputm Kpyckana

12. Mowuck B rnybuHy 1 3apgada o nabupuHTe

13. lNounck B WMpUHy

14. I1ByCBSI3HblE KOMMOHEHTbI HEOPMEHTUPOBaHHbIX rpacoB

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuuHbl "Teopust rpadpos u ee npunoxerua”; 01.03.02 MNpuknagHaa matematmka v MHopmaTrka; AOLUEHT, K.H. (AOLEeHT)
Hypmees H.H.

15.basbl opmeHTMpoBaHHOro rpadga

16. TpaH3MTUBHOE 3aMblkaHue rpaga

17.Anroputm Yopuwonna

18. anropuTt™ Yopwonna-dnonga

19. AnropuTtm [lelikcTpbl

20. Anroputm BennmaHa-®opaa

21. Anroputm ®dopna-dankepcoHa

22. AnropuT™M NOCTPOEHNS MAaKCMManbHOro NoToka 3a Kybnieckoe Bpems
23. MakcumanbHble napocoyeTaHns B rpadpax

24. lNonmHoMmnanbHas CBOAUMOCTb

25. NP-nonHble 3agauu

26. Unkn MamMmnbToHa

27. 3apaya KOMMUBOSIXEpPA 1 ee CBONCTBA

28. 3apmaya o packpacke BepLwuH rpada

29. Annpokcumauun ons 3afadm KOMMUBOSXepa

30. Annpokcumaumns ons 3agayuv "BepwmHHOe NokpbiTue"

7.1. OcHoBHas nuTeparypa:
1. Xapapu ®. Teopus rpacos. - U3a. 4 - e. - M.: [JINBPOKOM], 2009. - 300 c.

2.Anbnun, tO. A. [lnckpetHas matematmka: rpadobl 1 aBTomartbl: y4eb. nocobue / KO.A. AnbnuH, C.H.
WnbuH; KasaH. roc. yH-1.?7KasaHb: [KasaH. roc. yH-1], 2007.777 c.

3.10.A. AnbnuH, C.H. NnbuH. OnckpeTHas matematuka: rpadobl 1 astomartsl: yueb. Mocobure. KazaH.
roc. yH - T. - KasaHb: [KasaH. roc. yH - 1], 2007. - 77 c.

OnekTpoHHas Bepcms: http://libweb.ksu.ru/ebooks/publicat/0-761515.pdf
4. nckpeTtHasa matematuka: YuebHoe nocobue / B.B. Kynukos. - M.: PMOP, 2007. - 174 c.
http://znanium.com/bookread.php?book=126799

5. AcaHos M.O., bapaHckuin B.A., Pacun B.B. IuckpetHasa matematumka: rpadgobl, MaTpomibl,
anroputMmbl. - Cl6.:J1aHb, 2010. - 368 ¢. URL: hitp://e.lanbook.com/books/element.php?pl1_id=536

7.2. [lononHutenbHasa nuteparypa:

1. Anekcees B.b. Jlekunn no gmuckpetHon matematuke. - M.: UHOPA-M, 2012. - 90 c.
9BC "3HaHuyM": http://znanium.com/bookread.php?book=278874

2. Doporos B."., Tennoea 4. O. BeeneHne B MeToabl M anropuTMbl NPUHATUS pelleHni. - M.:
NHDPA-M, 2012. - 240 c.

9bC "3HaHuyM": http://znanium.com/bookread.php?book=241287

3. Mukonu C.B. InckpeTHas matemaTvka ong 6akanaspa: MHOXECTBA, OTHOWEHUS, OYHKLUN,
rpadpbl. -Cl16.:/1aHb, 2012. - 192 c.

3BC "NaHb": http://e.lanbook.com/books/element.php?pl1_id=4316

4. Okynos C.M. lnckpeTtHas matemaTtunka. Teopus n npakTnka peleHns 3anady no uHgopmaTuke. -
M.: BMUHOM, J1labopatopwus 3HaHwuiA, 2012. - 422 c.

9BC "MNaHb": http://e.lanbook.com/view/book/8734/

5. MBaHoe B.H. [lnckpeTtHas matemaTunka. ANropuTMbl 1 nporpammbl. [NonHbin kypce. - M.:
DPUSMATIINT, 2007. - 405 c.

9BC "NaHb": http://e.lanbook.com/view/book/59461/
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7.3. UHTepHeT-pecypcChbl:

Bukunenus - http://ru.wikipedia.org

ObpasoBatenbHblil caiiT No Mmatematuke - http://www.exponenta.ru/
[MopTan matemaTnyeckmx MHTEPHET-Pecypcos - hitp://www.math.ru/
[MopTan maTtematmnyeckmx MHTEpHeT-pecypcos - http://www.allmath.com/
[MopTtan pecypcos nNo matemaTuke n anroputmam - http://algolist. manual.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve ancumnavHbl "Teopusi rpacooB 1 ee NpUNoXeHUs" npeanonaraet NCNonb3oBaHme
cnepytouero MatepranbHO-TEXHUYECKOro obecneyeHms:

NabopatopHble 3aHATNS N0 AUCUUNAVHE NPOBOAATCS B ayAUTOPMUN, OCHALLEHHOW AOCKOW 1
MenoM(MapKepoM).

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmm GrOC BINO n yyebHbIM nnaHoM no
HanpasneHuto 01.03.02 "MpuknagHas matematmka n nHdopmatmka" n npouno NoaroTosku
CuncTeMHoe NporpamMMmpoBaHue .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 9 ns 10. 111 yHlf[
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Hypmees H.H.

ABTOpP(bI):

Hypmees H.H.

" 201 __r.
PeueH3eHT(bl):

" 201 __r.

KETPOHHBH
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