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

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.

YnTtaetcsa Ha 3 Kypce B 6 ceMecTpe ans CTyaeHToB obydatowmxcs no HanpasneHuto "MpuknagHas
maremaTtuka n nHgopmarmka".

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

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudcpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUn
AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MaTemMaTviku 1 uH M
(NPOECCHOHANbHBIE ectecTse ayk, Matematu hopmaTIKu, NOHNMaHNe
KOMNETEHLN) OCHOBHbIX (DaKTOB, KOHLIENLMIA, NPUHLNMOB, TEOPWA,
CBSI3aHHbIX C MPUKNaAHOM MATEMATUKON N MHADOPMATUKOWA
rK-14 CMOCOBHOCTb BNaneTb METOAMKOIA NpenoaaBaHns y4ebHbix
(NMpodpeccmoHanbHble AVCLMNIAH P y
KOMMeTeHuunn)
MNK-4 CMOCOBHOCTb B COCTaBe Hay4HO-UCCNenoBaTenbCKoro 1
(NpodpeccroHanbHble MPOM3BOACTBEHHOr0 KONNEKTMBA pewarb 3aaa4m
KOMMeTeHUun) NPOPECCNOHANBbHON OEeATENbHOCTY

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:
- 3HaTb OCHOBHbIE CBOWNCTBA METOA0B peleHNs 3a4a4 HeNnMHenHom onTuMmn3asumnn.

2. NONXEeH yMeTb:

- pewarb 3a4a4u NMMHENHOro NporpaMMmMpoBaHnsa NPON3BONbLHOro BMaa
C MOMOLLIO CUMIMIIEKC-METoaa;

- pewarb TpaHCMOoPTHbIE 3a4a4M C NOMOLLbIO METoAa NOoTEHLNasOoB.
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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;

- 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 TPy A0EMKOCTb Tekywue copmbl
N ﬂ.ult\:nlév':lr;,r’l.lv;llubll CemecTp| cemecTpa (B uacax) KOHTpONS
Nex ImI'IpaxwmecmeJ1aﬁoparop|-u>|e
u 3aHATUSA paborbl

Tema 1. Monenu 3anav

onTuMmnaauunn. nomaulHee
1.|lMocTaHoBKa 3aaa4yu 6 2 0 2 3apjaHve

mMaTeMaTn4yeckoro

nporpamMMmMpoBaHus.

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

‘(mMporpammmnpoBaHus.
CeoincTtBa 3agayu.
Tema 3. MeToapl gg}"l";:um"':e
WeEeHNS Y

3. ﬁﬁHeeMHorgaﬂa 6 6 0 14 KOHTpONbHas

NpPOrpaMM1POBaHMS. pabora

Tema 4. SneMeHTbI

BbINyK/I0ro aHanmaa.
4 [MocTaroeka u ceoiictea| o 4 0 5 3”2;::]””;6

‘[3a0a4m BbINyKNOro
nporpaMMmMpoBaHuns
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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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)):
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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
3a4a4u Bbinyknoro nporpammmposanus (BIT) n ee reometpuyeckmii cmbicn. Ceorctea 3anayn Brl.
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)

3ab0TuH M.51.
Bunel . DopMbl KOHTPONS
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb CaMOCTOSITENLHOIA
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 1. Monenu 3apav
onTMMn3auunn. noaroToBka
.[lMocTtaHoBKa 3a8a4n 6 JomallHero 8 ggE:I:UMH: ©
mMaremMaTn4yeckoro 3apaHusg
nporpamMMmpoBaHuns.
Tema 2. [NoctaHoBKa
3apa4v NMHEenHoro NoAroToBka K o
2.
NporpamMMmMpoBaHuns. 6 YCTHOMY Onpocy 10 YCTHBIN ONpOC
CaoiicTea 3agayn.
Tema 3. MeToabl
5 [PeweHns sanau 6 Egﬂogﬁiﬁ%; 10 KOHTPONbHas
‘|InnHeinHoro a602e paboTta
NporpamMMmMpoBaHunS. P
Tema 4. OneMeHThbI
BbINyKNOro aHanuaa.
N NnoaroToBk
4 [MocTaHoBKa 1 cBOMCTBA 6 ﬂgﬂ a?ug erg 8 JomMauiHee
‘[3apaym BbINykKnoro 3anaHus 3apaHve
nporpamMmMpoBaHmns
Tema 5. 'paguneHT un
5.|cybrpaomeHT doyHKUMN. 6 ngfgc?nLOBoKr? '; c 8 YCTHbIA ONpoC
HepaseHcTBa-cneacTeuny. y y onpocy
Tema 6. MeTtoabl
o NnoaroToBk
6 6e3ycnoBHoOW 6 ugﬂa?ugerg 8 JoMmallHee
‘(MUHMMM3aUnn SanaHms 3afjaHve
COYHKLUWA.
Tema 7. MeTo,ubl NoQroToEKa
- [YCNOBHOW MUHMMM3aLMM | [OMaWHero 10 JomalHee
"[dbyHKUMA.
CpyHKL 3agaHusg sanaHne
Tema 8. BapnauunoHHoe
ncymcneHne n NnoaroToBka K o
. 1 THbIA On
8 onTtumarsnbHoe 6 YCTHOMY ONpocCy 0 ye onpoc
ynpasneHue.
NTtoro 72

5. O6pa3oBartenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIE hopMbl 06yUYeHus

O6y4yeHune NPoncxoanT B OOPMe NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTnyeckuii Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTydeHTa B pe3y/bTate NpPOoC/yLWMBaHNS NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, MoNe3Ho
03HaKOMUTbCS ¢ 6bonee NOAPO6HLIM N3NOXEHEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha [1Be KaTeropumn: HeobXoAMMbIA ANs CAAYM 9K3aMeHa MYHUMYM U OOMONHUTENbHAS
nuTeparypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHUE TEOPEeTUYECKMM MaTePManom, Ho 1
NoNy4yeHne NPaKTUYECKNX HABLIKOB O/151 3aKPENnNeHUsl HaBbIKOB NMOCTPOEHUS MaTeMaTN4YeCKMX
MoJenei onTMMU3aLMOHHOrO TUMa U peleHns 3a4ady onTUMU3aUun.
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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.
LoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

PeweHne 3anay4 yCnoBHON MUHMMMU3AUNN (C MPUMEHEHMEM OOHON UNX OBYyX UTepaumnin) MeTtoaom
YCNOBHOro rpafveHTa, MeToLoM Npoekummn rpagneHTa, Metogom 3oMteHaenka, Metogom JlarpaHxa,
MeToA0M 00606WeHHOro rpagneHTHoro cnycka. lNoarotoeka Kk KOHTPonbHOW paboTe no Teme "MeToapl
HENMHEenHoro nporpamMmnpoBaHns"

Tema 8. BapnauuoHHoe ncumcneHme U ontuManbHoe ynpasneHue.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:
Onpoc no Teme "MprMepbl MCNONb30BaHMA NpUHUMNA Makcumyma MoHTpsruHa. MNpobnema cnHTesa".
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

Tema . UToroBasi oopma KOHTpOns

[MpuMepHble BOMPOCHI K 9K3aMeEHY:
BuneTtbl ong sk3ameHa:

@ 1.

1. Teopema 0 COOTBETCTBUMN OMOPHOro NiaHa u KpamHenm TOYKN AONyCTUMOro MHOXeCTBa (C
[0Ka3aTenbCTBOM).

2. MeTopg wrpadHbIX PYHKLNIA.

Q2.

1. BoiBog cumnnekcHoro metona (O6ocHoBaHme crnocoba nepexona OT OOHOr0 OMOPHOro nnaaHa K
npyromy).

2. PeweHune 3agaym oTbICKaHUS TOYKW BbINYKIOro MHOXECTBA.

@ 3.

1. O6oCHOBaHMe BO3MOXHOCTM Nepexona OT OLHOro OMOPHOro MnaHa K ApyroMy B CUMMIEKCHOM
MeTone C YMeHbLUEeHNEM IMHENHON OOPMbI.

2. [eoMeTpuyecKnin CMbICN METOA0B YCNOBHOMO rpaaneHTa n 0606WeHHOro rpaaneHTHOro crycka.

@ 4.

1. Teopema (KpuTepuit) onTMManbHOCTM ONOPHOro nnaHa. [okasarenbCTBO TEOPEMBI.

2. [NocTaHoBKa 1 reoMeTpUYEeCKuin CMbICN 3a4a4yn BbINyKIOro nporpammmpoBaHns. Meton npoekunn
rpagveHTa n MeTon LIEHTPOB Ons ee peweHns (6e3 060CHOBaHNS CXOAMMOCTH).

@ 5.

1. CumnnekcHas Tabnuua B NpsiMOM CUMMNEKC-METOAE.

2. MeTog Hauckopeiwero cnycka. Teopema ero CXoamMocTu (C okasaTeNnbCTBOM).

@ 6.
1. MeTon nckycctBeHHoro 6asnca (c 060CHOBaHUEM).
2. Teopema o0 rnobanbHOM 1 NOKaNbHOM MUHUMYME (C [OKa3aTeNbCTBOM).

o7

1. CumnnekcHble Tabnuubl B MeTo4e obpaTtHoi MaTpuubl 1 cnocob ux nepecyeta (6e3 060cHOBaHMS
mMeTona).
2. Teopema cxoaMMoCcTi MeToaa 0606WEHHOro rpaAneHTHOro cnycka (C 4oKa3aTeNibCTBOM).

¢ 8.

1. llemma 0 paHre matpuLbl OrpaHU4eHnn TPaHCNOPTHOW 3a4a4u ¢ gokasarenbctsoM. (lMpusecTtn
BUA MatpuLbl).

2. MonHblin war B MeTogax BO3MOXHbIX HanpasneHuid. Ero reometpuyeckunii cMbicn 1 cnocob
OTbICKaHUS.

@ 9.

1. MeTon noTeHUManoB onst peweHns TpaHCNopTHONM 3aaayn (¢ 060CHOBaHMEM).

2. MeTon nokoopamHaTHOro cnycka (6e3 060CHOBaHMS CXOOMMOCTH).

€ 10.

1. ObocHoOBaHMe crnocoba HaxoXaeHUs BeKTopa, Bxoasuero B 6a3nc B MeToae NnoTeHunanos.
2. Meton wrpadoHbIX QOYHKUMIA. Ero reoMeTpnyeckunii CMbICH.

o 11.

1. Anroputm cumnnekcHoro Mmetona (6e3 obocHoBaHMs).

2. FeomeTpuyeckuii cmbicn cybrpaameHTa. OTtbickaHue cybrpaamneHTa ans yHKUMM Makcumyma (c
obocHoBaHueM cnocoba oTbickaHus). MeTon 0606LWeHHOro rpaaneHTHoro cnycka (6es
ob6ocHOBaHUSI cxoaMMoCTK). Ero reometpryecknii CMbICI U peanusaums ons rnagkmx qyHKLWA.

@ 12.
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

1. Teopema onTuManbHOCTU (KPUTEPUIA ONTUMANbHOCTN) OMOPHOro NnaHa (C AoKkas3aTenbCTBOM).
2. Obwas cxema MeTo0B BO3MOXHbIX HAMpaBneHUii (MOHATMS BO3MOXHOI0 HarnpasneHus,
NOAXOAAWEro HanpaeneHns, NonHoro wara). Cnocobbl NOCTPOEHUS NOAXOOSWEr0 HAaNpaBNeHUs B
MeTodax yC/IOBHOroO rpadueHTa v npoekumn rpagueHTa.

@ 13.

1. ONopHbIA NNaH TpaHCNOPTHOM 3adayn. [lokazaTtenbCTBO ONOPHOCTM NnaHa, MOCTPOEHHOro
MeToO0M "ceBepo-3ananHoro” yrna.

2. MeTton Hauckopenwero crnycka v ero reoMeTpu4eckuin cmbicn. Teopema cxogmmocTu Metoaa (c
[0Ka3aTenbCTBOM).

@ 14.

1. MeTon obpaTtHoi maTpuupbl (6e3 06ocHOBaHNKS).

2. Metopg ycnoBHoro rpagueHTa. Ero reometpuyeckuii cMbicn. Teopema cxoguMocTy metoga (C
10Ka3aTenbCTBOM).

@ 15.

1. MoaundmumpoBaHHbIi cumnnekc-mMeTon (C 060CHOBaHMEM).

2. Cnocobbl 0TbICKAHUS TOYKM BbINYKIOro MHOXECTBA.

7.1. OcHOBHas nuTeparypa:

1.KawwnHa O.A. MeToapl ontummnaaumm. Hactb |. dnemeHTbl Teopum aKCTpeManbHbIX 3aaay [TekcT] /
O.A. KawwHa, A.N. Kopabnes: - KazaHb: nsg-so KI'y, 2008. - 84 c.

2.KawwuHa, O. A.. Metogbl onTummsauun: y4ebHoe nocobue / O. A. KawumHa, A. . Kopabnes; KasaH.
roc. yH-T, @ak. Bbl4MC/. MatemMaTkm n knbepHetunkun.?Kasarb: 3an-8o KasaH. roc. yH-ta, 2008.7;
21.

Y. 2: YacneHHble MeTOLbl PeLEeHNst SKCTpeMabHbIx 3aaad.?2011.?2143 c..?bubnuorp.: c. 138-143
(39 HasB.), 150 .7

3. amaunos A.®., Cononos M.B. YncneHnHble MeToabl ontuMmnaaumn. - M.: duamartnut, 2008. -
320c.URL: http://e.lanbook.com/books/element.php?pl1_id=2184

4. NecuH B.B., NMucosed, KO.M. OcHoBbl MeTono0B onTuMm3aaumun. - CMo6.: JlaHb, 2011. - 352¢. URL:
http://e.lanbook.com/books/element.php?pl1_id=1552

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

7.2. lononHutenbHasa nuteparypa:

1.Cyxapes A.l'. Kypc meTtonoe ontummsaumu [Tekct] / A.l'. Cyxapes, A.B. Tumoxos, B.B. denopos. -
M.: duamatnut, 2005. - 368 c.

2. Kawuna O.A, Kopabnes A./. SnekTpoHHbI Kypc "MeToabl ontuMmaauun”
http://zilant.kpfu.ru/course/view.php?id=17260

7.3. UHTEepHeT-pecypcChbl:

NCCNEOOBAHWE OMEPALIMA M METOObl ONTUMUIALIN -
http://kek.ksu.ru/EOS/MO/index.html

CUMNNEKCHbIN METO O IMHEMHOIO NMPOrPAMMUPOBAHIS -
http://kek.ksu.ru/EOS/Simplex/index.htm

CUMMMEKCHbIN METO[: Pexum aemoHcTpaumm - http://kek.ksu.ru/EOS/sim/index.html
CUCTEMHbIN AHATINS (apxus nekuwii) - http://kek.ksu.ru/kek2/os.php
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Mporpamma ancumnnuHbl "Metoabl ontummuaaummn”; 010400.62 MNpuknagHaa matematuka u uHopmartmka; npodeccop, A.H. (AOLEHT)
3aboTvH W.5.

CNEL. rMABbl MATEMATWUYECKOIO NMPOIrPAMMWPOBAHINA -
http://kek.ksu.ru/EOS/SGMP/index.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncuunnumHbl "MeToabl ontumMmnsaunn” npegnonaraeT NCNONb30BaHNE Cneayrolwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Nekunn n nabopaTtopHbie 3aHATUSA NO ANCLUMNIMHE NPOBOASATCA B ayANTOPUN, OCHALWEHHON [OCKONA 1
MenioM(MapKepoMm).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHas matematvka n nHgopMaTunka" 1 npogonsio NoAroToBKy
CuncTeMHoe nporpamMMmpoBaHue .
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ABTOpP(bI):

3aboTtuH N.4.

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

" 201 __r.
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