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Mporpamma gucumnnudbl "MeToabl ontummnsaumn”; 010400.62 MNpuknagHas Mmatematuka v nHopmatuka; npodeccop, A.H. (LOLEHT)
3abotuH U.4.

Mporpammy avcumnnvHbl paspaboTan(a)(n) npodoeccop, A.H. (aoueHT) 3abotuH N.4. kadenpa
aHanuaa faHHbIX U UCCnefoBaHns onepauunin otaeneHne oyHaaMeHTanbHOM MHOPMaTKmM 1
NHPOPMaLMOHHBIX TexXHonorun , Igor.Zabotin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb Kypca: 03HAaKOMUTb CTyOeHTOB C 6a3oBbIMU mogenAamMmm onTMMM3aLlMOHHOIo Tuna, OCHOBHbIMIA
MeToaamMm nx nccnenoBaHm4 n nomcka pemeHvu7|. B uncne paccMaTpmnBaeMbixX KnacCoB HAXOOATCSA
3a4a4un NUHENHOro nporpamMmmnpoBaHins, Bkito4Yasa 3agadnm TpaHCNOPTHOro Tuna, pelwaemMblie C
NMOMOLLbIO KOHEYHbIX MeToAO0B. [1na nccnenosaHns 3agay HENMMHENHOM ONTUMM3aUNn npuneneKkaeTcs
annapart BbINyK/1I0ro aHann3a n ycnosumsa ontuManbHOCTU. M3naratotcs Takxe OCHOBHbIE NOAX0aObl K
Nno-CTPOEHNIO MeTo000B MUHNMN3aLU NN BbIMYKNbIX prHKLI,MI7I, B TOM 4uUcCne C HENMNHENHbIMU
orpaHun4eHunsamn. I'Iapanneano N3NTOXEHNIO NPOBOOUNTCA pelleHne TeCTOBbIX 3a4a4.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasnen " 53.65.8 NpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHoi nporpammbl 010400.62 MprknaoHas MatemaTka n MHopMaTuka n 0THOCKTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTtcst Ha 3 Kypce, 6 ceMecTp.

JaHHasa omcumnanHa oTHOCUTCS K 061wenpodoecCoHanbHbIM AUCLMNIMHAM.

Yutaetcs Ha 3 kypce B 6 ceMecTpe 4ns CTYAEHTOB 00yHaloWmXCs MO HanpaBneHno
"dyHOameHTanbHas nHopMaTuka u MHPOPMaLMOHHbIE TeXHoNnornmn".

M3y4yeHne ocHOBbIBAETCS Ha pe3ynbTaTtax uayvyeHns aucumnnuH "Anrebpa n reometpus”,
"MaTtemaTtunyeckunii aHanu3a 1", "Marematnyeckuin aHanms 2".

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMNEeTeHL N
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obLeHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MateMaTukn n nuH MaTWKWN, MOHUMaHM

(NMpodpeccroHanbHble ecrecree ayk, Maremar dbopma , NOHMaHe
KOMNETEHLIAN) OCHOBHbIX (haKTOB, KOHLIENLIWIA, MPUHLIMMOB, TE0pWH,

CBSI3@HHbIX C MPUKNAOHON MaTEMATUKOW 1 MHCPOPMATUKON
MK-14 CNocobHOCTb BNafeTb METOAMKON NpenofaBaHns y4ebHbix
(npodpeccunoHanbHble AMCLMMNH P y
KoMMeTeHuunn)
MNK-4 CnocobHOCTb B COCTaBE Hay4YHO-MCCNeaoBaTeNbCKoro u
(npodheccunoHanbHbIe NPOM3BOACTBEHHOIO KONNEKTMBA pelwaTb 3aaaqn
KOMMETEHLMN) NPOdEeCCMOHANbHON AEeATENbHOCTU

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:
- 3HaTb OCHOBHble CBONCTBA METOA0B peLWeHNsa 3a0a4 HeNMHENHOM oNTUMU3aunn.

2. IONXEH yMeTb:

- pewarb 3a4a4v NMMHENHOro NPorpaMMnMpPoBaHns NPON3Bo/IbHOrO BMaa
C NOMOLLbIO CUMMNNeKc-MeTona;

- pewarb TPaHCNOPTHbIE 3a4a4M C MOMOLLbIO MeToAa NOTEHLMaNos.
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

3. OONXEeH BnageTb:
- HaBblKaMW UCMNOMb30BaHNSA Pa3NNYHbIX KPUTEPUEB NPOBEPKN CBONCT BbIMYKNOCTM (PYHKLINIA;

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
- NPOBEPSATb BbIMONHEHME YCNOBUIA ONTUMaNbHOCTU AN HENMMHENHOW 3a4a4n ONTUMN3aLnn;
- BbIbUpaTbh METOA PEWEHNS 3a4a4 HENMHENHO ONTUMN3aLUN.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANs JoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gUCLUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPYAOEMKOCTb Tekywue coopmbl
N .D.VII(\:IILéVJIJ‘I';,r’I.IV;I'HbI/ CemecTp| cemecTpa (B yacax) KOHTponst
Nex ImI'IpaxwmecmeJ1aﬁoparop|-u>|e
u 3aHATUSA paborbl

Tema 1. Mogenu 3apad

onTuMm3auunn. nomaulHee
1.|lMocTaHoBKa 3aaa4yu 6 2 0 2 3ajaHuve

mMaTeMaTn4yeckoro

nporpamMMmMpoBaHus.

Tema 2. NoctaHoBKa
o [3a8a4K NIMHENHOro 6 4 0 0 YCTHbIA Onpoc

‘(mMporpammmnpoBaHus.
CsonctBa 3agaum.
Tema 3. MeToapl gg}"l";:um"':e
WeHns y

3. ﬁﬁHeeMHorgaﬂa 6 6 0 14 KOHTpONbHas

NpPOrpaMM1POBaHMS. pabora

Tema 4. SneMeHTbI

BbIMYKMOro aHannaa.
4 [MocTaroeka u ceoiictea| o 4 0 5 3”2;::]””;6

‘[3a0a4m BbINyKNOro
nporpamMMmMpoBaHns
PernctpaunoHHbii Homep 9121414 < ;;?{I;TEPPCSH’{T%%

Crpanuua 4 ns 12. BB 1210 AL BT T K



Mporpamma gucumnnudbl "MeToabl ontummnsaumn”; 010400.62 MNpuknagHas Mmatematuka v nHopmatuka; npodeccop, A.H. (LOLEHT)
3abotuH U.4.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 5. ['paguneHT n
5.|cybrpaamneHT coyHKLMN. 6 4 0 0
HepaseHcTBa-cnencrtauny.

Tema 6. MeToabl

YCTHbI Onpoc

6 6e3ycnoBHo 5 5 0 o nomailHee
MMHMMN3aunn 3ajaHue
OYHKLUUNA.
Tema 7. Metoapl ggg:l:uMHeee
7. ég;ﬁf:ﬁ; MURIMASALIT) 6 8 0 10 KOHTpOnbHas
' paboTta

Tema 8. BapnauunoHHoe

ncymcneHme n YCTHbIA onpoc

8. onTuMmanbHoe 6 2 0 0

yripasneHuve.

Tewma . UItorosas 3K3ameH
" |doopma KOHTpoOnsA 6 0 0 0

WNtoro 36 0 36

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. Mopenu 3apay ontumu3sauum. NocrtaHoBkKa 3agadym mateMaTMyeckoro
nporpamMMupoBaHUs.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

BeepneHue. |/|CTOpVI$I CTaHOB/IEHNA N NepCneKTUBbl Pa3BnUTNUA METOL0B ONTUMN3ALNN.
OnNTUMN3aLMOHHbIE MaTEMATNYECKME MOOENN (KpVITepI/IVI onTnManbHOCTWN, OrpaHN4YeHns 3a,uaqv|).
an/IMepr mMaremaTtuyeckmx mogenei. lNoctaHoBka 3agayn MmaTteMaTtMyeckoro nporpaMmMnpoBaHinA.
3anayv NMMHENHOro U HENMHENHOIO nporpamMMmmnpoBaHnA.

naboparopHas pabora (2 yaca(oB)):

MocTpoeHne MaTeMaTnyeckmx Modenein npuknagHblx 3agad (TpaHcrnopTHas 3agaya, 3agaqa
NNaHNUpPoBaHNS NPON3BOLCTBA, 3aa4a O packpoe v 4p.) B BUOe 3aaay IMHENHOro
NporpaMMnpPOBaHKS.

Tema 2. NoctaHoBKa 3aaa4ym NIMHEMHOro NnporpammmpoBaHns. CBoncTBa 3apayn.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JlnHeinHoe nporpammunposanue (J1M). NMocTtaHoska 3anaym J1IN B oopme HepaBEHCTB U ee
reoMeTpuyeckuin cmbicn. Meton [ONONHMTENBbHBIX NepeMeHHbIX. ONopHbIe NaHbl 1 NCEBOOMNNAHDI
3apayn J1. Teopema 0 COOTBETCTBUN OMOPHOIO NiaHa U KpamnHen To4Kn 4onycTMMOro MHOXeCTBaA.
Noen npsmoro cumnnekc-metona. O60CHOBaHME BO3MOXHOCTM Nepexoaa OT O4HOro ONOPHOro
nnaHa K Opyromy C yMeHblUeHneM NMMHENHON doopMbl. Teopema onTMManbHOCTU OMOPHOrO MnaHa.
Tema 3. MeToabl peLueHMs 3agay IMHEMHOro NporpaMMupoBaHuna.

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

Teopema 0 HeOrpaHM4YEHHOCTU IMHENHOM (POPMbl HA AOMYCTUMOM MHOXeCTBe. CumnnekcHas
Tabnuua. Popmysbl nepecyeTa KO3APPULNEHTOB PA3N0XEHNS BEKTOPOB-CTONOLOB MaTpuLb
orpaHuyeHunii. Anroput™ NPsIMOro cumnnekc-metona. Meton nckyccteeHHoro 6asuca.
MoaundrumpoBaHHbIi cumnnekc-meton(meton obpartHoi matpuupl). Mpumep. [BOACTBEHHbIE
3ana4um JI n ux ocHoBHble cBOWCTBa. [1BOMCTBEHHbIA cuMnnekc-meto. MNpumep. Meton
NOTEeHUManoB 4Ns pelweHns TPaHCNOPTHON 3a4a4m

naboparopHas pabora (14 4aca(oB)):

PernctpaunoHHbii Homep 9121414 5AE
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Mporpamma gucumnnudbl "MeToabl ontummnsaumn”; 010400.62 MNpuknagHas Mmatematuka v nHopmatuka; npodeccop, A.H. (LOLEHT)
3abotuH U.4.

PeweHne 3apay NMHERHOro NPOrpamMMMPOBaHUST CUMMNIEKCHBIM METOA0M 6e3 NpuBeYeHNS
NCKYCTBEHHbIX NEPEMEHHbIX. PeleHne 3aaay ¢ MCNonb30BaHMEM METOLA UCKYCCTBEHHOro 6a3uca.
PeweHve 3apay4 meTonoM obpaTtHoi Matpuubl. PelweHne 3anay 4BOACTBEHHbIM CUMMNEKC-METOLOM.

Tema 4. dnemeHTbI BbiNyKNOro aHanu3aa. NNocraHoBka U CBOMCTBa 3a4a4M BbINYK/10ro
nporpaMmmmpoBaHus

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OneMeHTbl BbINyKNOro aHanmaa. Beinyknble MHOXeCTBa 1 Bbinykble oyHKUun. [pumMepsi.
VccnenosaHme Ha BbiMykKnOCTb MHOFOMEPHOWM (PYHKLMM C NOMOLbIO O4HOMEPHON (PYHKLIMN.
Teopema 0 BbINyKNOCTM 1 3aMKHYTOCTW neberosa MHOXeCTBA BbiNyknon pyHkumn. MNMoctaHoBka
3a4aym Bbinyknoro nporpammmposanus (BI1) n ee reometpuyeckmuin cmbicn. Ceoinctea 3anadv Bl
naboparopHas pabora (2 4aca(oB)):

PeweHne 3anay n3 BbiNyknoro aHanmaa (4okasarenbCTBO BblNyKNOCTY MHOXECTB, MpoBepkKa Ha
BbINYKNOCTb CYHKLUWIA 1 T. A.)

Tema 5. FpapueHT n cybrpapmeHT pyHKUUN. HepaBeHcTBa-cneacTBus.

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

["padveHT PyHKLUN 1 ero reoMeTpuyeckuin cmbich. ['pagneHTHoe HepaBeHCTBO. HepaBeHCTBO Ans
QOYHKLMI, rpadneHT KOTOPbIX yOoBneTsopseT ycnosuto Jinnwunua. HepaseHcTBa-cnenctsus. Jlemma
®dapkawa. Kputepuin ontumanbHoctn 3agaym Bl (B yacTHocTU, Teopema KyHa-Takkepa).
CybrpanmneHT dpyHkumn. Cnocob BbluMCNEeHNs cybrpaanueHToB ans PyHKUUN Makcumyma.

Tema 6. MeTonbl 6€3yCcnoBHOM MUHUMU3ALMKN (PYHKLIMA.

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

MeToabl 0AHOMEPHON MUHUMU3AUUN (METOL OeneHUs oTpeska nononam, MetTon ?3010Toro?

cevyeHus). [padneHTHbIN MeToq (MeTo4 HaUCKOpeNwero crnycka), MeTon NoKoopANHATHOrO Crycka,
MeTon HbloTOHa, METOA, COMPSXXEHHbIX rPaaneHToB Ass 6€3yCNOBHON MUHUMU3ALNW TNAaKNX

PYHKUUNA.

naboparopHas pabora (8 yaca(oB)):

PeweHune 3anay 6€3ycnoBHON MUHUMU3AUUN TNAOKMX PYHKUMIA METOLOM HAMCKOPEMLWEro crycka,
METOO0M NOKOOPAMHATHOMO Cnycka, MeTofoM HbloTOHA, METOOOM CONPSXEHHbIX rPaanNeHToB
(MpMeHeHne 0oHON unn OByx NTepaunii MeTonos).

Tema 7. MeToAbl yCIOBHOW MUHUMU3aLUUN (PYHKLUNA.

neKuMnoHHoe 3aHsiTne (8 yaca(os)):

Obuwas cxema MeTo0B BO3MOXHbIX HANPaBAEHUA 4N1s yCNOBHOW MUHUMU3AUMW. MonHbIA war B
METOLaX BO3MOXHbIX HanpaBneHuin n cnocob ero BobluncneHnst. Meton ycnoBHOro rpagueHTa, Meton
npoekuumn rpagnenTa, Meton HbloToHa, METO BO3MOXHbIX HanpaeneHun 3onteHaerika. Meton
Narpanxa. Metoq wrpadHbix coyHKLMA. MeTon 0606WeHHOro rpagneHTHoOro crnycka (MeTon
OMOPHbIX 3MIEMEHTOB) A5 YCNOBHOW MUHUMU3AUNN HeONGMEPEHLNPYEMBIX BbIMYKIbIX OYHKLNNA.
MeTonbl OTbICKAHUS TOYKU BbINYKIOro MHOXECTBaA.

naboparopHas pabora (10 4yaca(oB)):

PeweHne 3anay ycnoBHON MUHUMM3AUUK (C MTPUMEHEHNEM OOHOW UNK OBYX UTepauunin) METOLOM
YCNOBHOrO rpafneHTa, MeTofoM Npoekumm rpaaneHTa, MeTtogom 3oMTeHaenka, Mmetogom JlarpaHxa,
MeTonoM 0606LWEHHOro rpaANEHTHOro crycka.

Tema 8. BapraunoHHOe ucuYmcneHue n ontTMuManbHoe ynpas/neHue.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

lMocTaHoBKa 3a4ayv BapraLMOHHOMo ncymcnenuns. Npumepsl 3agady BapuaunoHHOro MCHUCNEHNS.
YpaeHeHue ditnepa(c obocHoBaHmeM). MNpumepbl MICNONb30BaHUS ypaBHeHMs Jitnepa. MNocTaHoBka
3ajayv onTuManbHOro ynpasneHus. [NpuHumn makcumyma MNoHTpsruHa (C BbiBoaoMm). [Nprmep
MCMNONb30BaHNS NpuHUMNa makcmyma. lNMpobnema cumHTesa.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)

3abotuH U.4.
Bunel dopMbl KOHTPONSA
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb CaMOCTOSITENLHOVA
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 1. Mogenu 3apad
onTUMN3aLunn. noarotoeka
.|lMocTaHoBKa 3agayn 6 JOoMallHero 8 ggz::JmH: ©
mMaTtemMaTn4yeckoro 3afaHus
nporpamMmMmpoBaHus.
Tema 2. NocTaHoBKa
3a4a4v NMHENHoro MOAroToBKa K .
‘InporpamMMmpoBaHms. 6 YCTHOMY Onpocy 8 yCTHBI ONpoC
CeorictBa 3amaym.
Tema 3. MeToqbl
peweHns 3anad 6 Egﬂogﬁiﬁig 8 KOHTpONbHas
‘INnMHenHoro aéoEe paboTta
nporpamMmMmpoBaHuns. P
Tema 4. OneMeHThI
BbIMYKOro aHannaa.
N NOAroToBK
[MocTaHoOBKa 1 CBOMCTBA 6 ngﬂa?ugerg 8 JomaliHee
‘[3amaym BbINyKNoro 3anaHus 3apaHve
nporpamMmMpoBaHmns
Tema 5. 'paguneHT n
noar o
.lcybrpaaneHT goyHKLNN. 6 ngg;OBOKI? '(() c 8 YCTHbIA Onpoc
HepaBeHcTBa-cneacTeuny. y y onpocy
Tema 6. MeTtoapl
o NOAroToBK
6e3yCcnoBHoOW 6 ﬂgﬂ aOLIJS erg 6 nomailuHee
‘IMMHUMM3aLNK sanaHms 3apaHuve
GOYHKLMA.
noarotoeka
oMmallHee
Tema 7. MeToabl JomatiHero 2 3na,uaH|/|e
YCNOBHOM MUHUMN3ALINN 6 3afaHus
"[doyHKUWMIA.
Py MOAroToBka K KOHTpONbHas
KOHTPO/TbHOW 2 260712
paboTe P
Tema 8. BapmauunoHHoe
ncYncneHmne un noarotoeka K o
8. onTuManbHoe 6 YCTHOMY Onpocy 4 yCTHEI ONpoC
yrnpasneHue.
Ntoro 54

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

Oby4yeHne nponucxoamT B oopMe NEKLIMOHHbIX 1 NabopaTopHbIX 3aHATUI, a TakXXe CaMOCTOATENIbHOW
paboTbl CTYyEHTOB.

TeopeTnyeckuin Matepman nsnaraetcst Ha nekumsx. MNpryem KOHCNEKT NeKUuiA, KOTOPbI OCTaeTcs y
CTyAeHTa B pesyfbTaTe NpoCc/yWmBaHNA NEKLMN He MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA U onpeneneHuii. Mpocnywae nekumio, None3Ho
03HaKoMUTbCS ¢ 6onee NoapPo6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha Be KaTeropumn: HeobXoAMMbI ANs cAayy dK3aMeHa MUHUMYM U OONOMHUTENbHAS
nuTeparypa.

I/I3y'-|eH|/|e KypcCa nogpasymeBsaeTt He TONIbKO OBJlafeHne TeopeTUHeCKknM Mmatepmanom, HO 1
nony4yeHune npakTn4ecknx HaBblkoOB ON4 3aKpernjieHNA HaBblKOB NOCTPOEHNA MaTEMAaTUYECKUX
mMozenen onTMMM3aumoHHOro Tuna u peweHnda 3anad ontnMndaunn.
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Mporpamma gucumnnudbl "MeToabl ontummnsaumn”; 010400.62 MNpuknagHas Mmatematuka v nHopmatuka; npodeccop, A.H. (LOLEHT)
3abotuH U.4.

CamocTosTenbHas paboTta npeanonaraeT BbiNofHEHWE foMalWHUX paboT. MpakTuieckme 3aaaHus,
BbIMNONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl AN yKasaHUs obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B PE3yNbTate CaMoCTOSITENbHOM paboThbl.

KpOMe TOro, CaMoCTosATEeNbHaA pa60Ta BKJ/TIOHaEeT NoAroToBKy K 3K3aMeHy. I'Ipm noaroToBke K coave
9K3aMeHa Becb 06bem p8.60TbI pekoMeHOyeTCd pacrnpenendatb paBHOMEPHO No OHAM, OTBEOEHHbIM
014 NoAroToBKKM K 3K3aMeHy, KOHTpPOMpoBaTb KaXablid OeHb BbIMONMHEHUS pa60Tb|. J'Iquue, ecnm
MOXXHO nepeBbINOMHNTDL NaaH. Torpa Bcerna 6y,u.eT pe3epB BpEMEHN.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBOEeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. Mogenu 3apay ontuMm3auun. NocraHoBKa 3a4a4M MaTeMaTU4ecKoro
nNporpaMmMmupoBaHus.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

MocTpoeHne MaTemMaTuieckmx Moaenein NpuknagHbixX 3anady (TpaHcnopTHas 3aaaya, 3agada
nnaHVpoBaHNsA NPOV3BOACTBA, 3a4a4a O packpoe 1 4p.) B BUAe 3a4a4 NMHERHOro
NporpamMMMpoBaHus.

Tewma 2. NocTaHOBKa 3aga4vm NIMHEWHOro nporpaMmMupoBaHus. CBoMCTBa 3a0aqu.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Onpoc no TeMe "llocTaHoBKa 3a4a4un NMMHEeNHoro nporpammmposaHms. CeorcTeBa 3agaqn”.
Tema 3. MeToabl peLueHMs 3apay IMHEMHOro NporpaMmMupoBaHus.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

PeweHne 3anay NMHERHOro NPoOrpamMMmMpPOBaHNS CUMMIEKCHBIM METOA0M 6€3 NPUBIEYEHNS
NCKYCTBEHHbIX NEPEMEHHbIX. PeweHre 3aaay ¢ MICNonb30BaHMEM METOLA UCKYCCTBEHHOro ba3suca.
PeweHne 3anay meTonom obpatHom matpuubl. PeweHne 3anay BONCTBEHHbIM CUMMIEKC-METOLOM.
MoaroToBka K KOHTPOIbHOM paboTe nNo Teme "MeToabl pelweHns 3aaay MMHENHoOro
nporpamMmMmmpoBaHns"

Tema 4. OnemMeHTbI BbIMYK/IOro aHann3aa. NMocTtaHOBKa N CBOMCTBa 3a4auu BbINYK/Oro
nporpamMmmMmmpoBaHus

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

PeweHune 3apay 13 BbiMyKIOro aHanmaa (nokasaTenbCTBO BbINyKNOCTM MHOXECTB, NPOBepKa Ha
BbIMYKNOCTb CRYHKLMA 1 T. 4.)

Tema 5. FpapuveHT n cybrpanuveHT pyHKumMn. HepaBeHCTBa-CnencTBus.

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Onpoc no TeMe "HepaseHcTBa-cnencteus. Jlemma dapkawa. Kpurepuin ontumanbHoctn 3anayum Bl
(Teopema KyHa-Takkepa)".

Tema 6. MeTonbl 6€3yCcnoBHOM MUHUMU3ALMUK (PYHKLIMNA.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

PeweHune 3apnay 6e3ycnoBHON MUHUMU3ALUN TNAaKMX PYHKLUMA METOLOM HAaUCKOPEMLWEro crycka,
METOLOM NMOKOOPAMHATHOrO Ccrnycka, MeTtogoM HbioTOoHa, METOO0M CONPSXEHHbIX rpagneHToB
(MpMeHeHne 0gHON unn OByX NTepaunin MeTonos).

Tema 7. MeToabl YCNTOBHOW MMHUMU3aU MU (PYHKLMA.

JoMallHee 3a8aHvie , NPUMepHbIe BOMPOCHI:

MoarotoBka kK KOHTPONbHOM paboTe no Teme "MeToabl HENMHEHOrO NPOrpPaMMMpPoBaHNS"
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PeweHune 3a0a4 yCNnoBHON MUHMMM3AUMK (C MPUMEHEHNEM OOHON NN OBYX UTepaLnin) MEeTO40M
YCMOBHOIO rpagueHTa, MeToAoM Npoekuun rpagueHTa, Metoaom 3oinTeHaeika, metonom JlarpaHxa,
MeTonoM 0606LWEeHHOro rpaAueHTHOro crycka.

Tema 8. BaprauunoHHoe ucumcneHue m onTuMmanbHoe yrnpasieHue.
YCTHbIA ONpoC , NPUMeEpPHbIE BOMPOCHI:
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

Onpoc no teme "lMpuMepbl MCNONb30BaHMS NpUHLMNAG Makcumyma MoHTpsirnHa. Mpobnema cruHTesa".
Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
Bunetbl ons ak3ameHa:

o 1.

1. Teopema 0 COOTBETCTBMM OMOPHOro nnaHa v KpamHenm TO4KM OONyCTUMOro MHOXeCTBa (C
[0Ka3aTeNnbCTBOM).

2. Meton wrpadoHbIX QYHKLMWNA.

Q2.

1. BoiBog cumnnekcHoro metona (O6ocHoBaHme crniocoba nepexona OT OOHOrO ONOPHOro niaHa kK
Opyromy).

2. PeweHve 3aga4m OTbICKaHUS TOYKU BbINYKOr0 MHOXECTBA.

@ 3.

1. OBoCHOBaHMe BO3MOXHOCTM Nepexoa 0T OAHOMO OMOPHOro MiaHa K ApyroMy B CUMMIEKCHOM
MEeTOe C YMEHbLUEHNEM NIMHEHOM POPMbl.

2. [eoMeTpuyecKkmnii CMbICT METOAOB YCNOBHOMO rpaanueHTa u 0606WeHHOro rpagneHTHoOro crycka.

@ 4.

1. Teopema (KpuTepuin) oNTUManbHOCTM ONOPHOro NnaHa. JlokazaTtenbCTBO TEOPEMBDI.

2. [NocTaHoBKa 1 reOMeTPUYECKUA CMbIC 3a4a4yn BbINyKIOro nporpammmpoBaHns. Meton npoekumnn
rpagveHTa n MeTon LIEHTPOB Onsi ee peweHuns (6e3 060CHOBaHNS CXOAMMOCTH).

@ 5.

1. CumnnekcHas Tabnuua B NpsiMOM CUMMNEKC-METOAE.

2. MeToa Hauckopewwero cnycka. Teopema ero CXoamMocTu (C oKa3aTenbCTBOM).

@ 6.
1. MeTon nckycctBeHHoro 6asnca (c 060CHOBaHUEM).
2. Teopema o0 rnobanbHOM 1 oKaNbHOM MUHMYME (C 10Ka3aTeNIbCTBOM).

o7

1. CumnnekcHble Tabnuubl B MeTode obpaTtHoi MaTpuubl 1 cnocob ux nepecyeta (6e3 06ocHoBaHMUS
mMeTona).

2. TeopeMa CX0AMMocTN MeTona 0606LWeHHOro rpaaneHTHOro cnycka (C mokasaTenbCTBOM).

@ 8.

1. Jlemma 0 paHre maTpuubl OrpaHUYEHNn TPAHCNOPTHOM 3ada4un ¢ gokasartenbctsoM. ([pueectun
BMI MaTpuULbl).

2. MNonHblil war B MeToaax BO3MOXHbIX HanpaeneHuid. Ero reomeTtpmyecknii cMbicn 1 cnocob
OTbICKaHUS.

@ 09.
1. MeTon NOTEHUMANoB ANs PeleHnsl TPaHCNOPTHOM 3a4a4m (C 060CHOBaHMEM).
2. MeTon nokoopanHaTHOro cnycka (6e3 060CHOBaHMS CXOOUMOCTH).

¢ 10.
1. O6ocHoBaHMe cnocoba HaxoXAeHUs BeKTopa, Bxoasiwero B 6a3uc B MeToAe NOTEHLMANOB.
2. MeTog wrpadHbIX OyHKUMIA. Ero reoMeTpmnyecknin CMbICh.

@ 11.
1. Anroputm cumnnekcHoro Metoga (6e3 obocHoBaHMS).

2. FeoMeTpuyeckuin cmbicn cybrpaaneHTa. OTbickaHue cybrpaaneHTa ons goyHKLMN MakcumyMma (c
obocHoBaHmMeM cnocoba oTbickaHus). MeTton 0606LWeHHOro rpaAneHTHOro cnycka (6es
060CHOBaHUSi cxoanMocTK). Ero reoMetpuyeckmnii CMbICn 1 peanusauunst ns rnagkux goyHKLMM.
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

@ 12.

1. Teopema onTManbHOCTN (KPUTEPUIA ONTUMANIbHOCTIN) OMOPHOro MaHa (C foKa3aTeNbCTBOM).
2. Obwas cxema MeTO40B BO3MOXHbIX HanpasfeHUi (MOHATUS BO3MOXHOMO HanpasieHus,
NoAXoAsiWero HanpasneHns, nonHoro wara). Crnocobbl NOCTPOEHUS MOAXOASILEro HanpaBneHns B
MeToJax YCNOBHOMO rpaaneHTa 1 Npoekummn rpaaneHTa.

@ 13.

1. ONOpHbIN NNaH TpaHCNOPTHOW 3adayn. [lokazaTtenbCTBO ONOPHOCTY MaHa, NOCTPOEHHOro
MeTOoO0M "CceBepo-3anagHoro” yrna.

2. MeTon Hauckopemnwero crycka 1 ero reoMeTpmnyeckuii cMbicn. Teopema cxoanmmocTu metoda (C
[10Ka3aTeNnbCTBOM).

@ 14.

1. MeTton obpatHoit maTpuubl (6e3 060CHOBaHNMS).

2. MeTtopn ycnoBHoro rpaguneHTa. Ero reometpudeckuin cmbicn. Teopema cxogmMocT metona (C
[0Ka3aTenbCTBOM).

@ 15.

1. MoaudrumpoBaHHbIi cumnnekc-MeTon (C 060CHOBaHMEM).

2. Cnocobbl OTbICKaHNS TOYKM BbIMYyK/I0r0 MHOXECTBA.

7.1. OcHOoBHas nuTeparypa:

1.KawvHa O.A. MeTogpbl ontumMmnaaummn. Hactb |. dnemMeHTbl Teopum aKCTpeManbHbIx 3agay [TekcT] /
O.A. KawwuHa, A.N. Kopabnes: - KazaHb: nan-so KI'y, 2008. - 84 c.

2.KawwuHa, O. A.. MeTonbl onTumMmuaaumn: yuebHoe nocobue / O. A. KawwuHa, A. L. Kopabnes; KazawH.
roc. yH-T, @ak. BbluMcn. MatemMaTkm n kmbepHetumkmn.?Kasanb: 3an-8o KasaH. roc. yH-ta, 2008.7;
21.

Y. 2: YscneHHble MeTOLbI PeLLeHNst 3KCTpeManbHbIx 3aaad.?2011.?7143 c..?bubnuorp.: c. 138-143
(39 HasB.), 150 .7

3. Namannos A.®., Cononos M.B. YucneHnHble metoabl ontummnsaumu. - M.: duamatnut, 2008. -
320c.URL: http://e.lanbook.com/books/element.php?pl1_id=2184

4. NecuH B.B., Nucosed, HO.M. OcHoBbl MeTonoB ontuMm3aaumun. - Clo6.: JlaHb, 2011. - 352¢. URL:
http://e.lanbook.com/books/element.php?pl1_id=1552

5. Cyxapes A.l"., Tumoxos A.B., denopos B.B. Kypc Mmetonos ontummsaumu. - M.: duamatnut, 2011.
- 384c. URL: http://e.lanbook.com/books/element.php?pl1_id=2330

7.2. JlononHutenbHasa nureparypa:
1.Cyxapes A.l'. Kypc meTtonos ontummsaumu [Tekct] / A.l'. Cyxapes, A.B. Tumoxos, B.B. denopos. -
M.: duamartnut, 2005. - 368 c.

2. KawwnHa O.A, Kopabnes A.N. 9nekTpoHHbI Kypc "MeToabl onTummnaaummn”
http://zilant.kpfu.ru/course/view.php?id=17260

7.3. UHTepHeT-pecypcChbl:
NCCNEOOBAHVE ONEPALIMA M METO bl ONTUMU3ALIN -
http://kek.ksu.ru/EOS/MO/index.html

CUMMNEKCHbIN METO O NMHENHOIO MPOrPAMMUPOBAHISA -
http://kek.ksu.ru/EOS/Simplex/index.htm

CUMMNEKCHbIN METO/: Pexum aemoHcTpaunm - http://kek.ksu.ru/EOS/sim/index.html
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

CUCTEMHbIN AHANTN3 (apxus nekuwit) - http://kek.ksu.ru/kek2/os.php

CNEL. NMABbl MATEMATWUYECKOIO NMPOIrPAMMPOBAHNA -
http://kek.ksu.ru/EOS/SGMP/index.html

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "MeToabl ontumMmnsaunn” npegnonaraeT NCNONb30BaHWe cneayrowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

Nekummn n nabopatopHble 3aHATMSA MO ANCLUNAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKON U
MEenoM(MapKepoM).

Mporpamma cocTtasneHa B cooteeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
MaremaTnyeckoe MooenmpoBsaHue .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 9121414 5AE
CrtpaHnua 11 n3 12. 111 yHlf[

S OEMALIGH



Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

ABTOpP(bI):

3aboTtuH N.4.

" 201 __r.
PeueH3eHT(bl):
AnppuaHosa AA.

" 201 __r.
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