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Mporpamma aucumnnuubl "Metogbl ontummnsaumn”; 01.03.04 MpuknagHas matematuka; npodpeccop, 4.H. (ooueHT) 3abotuH U.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 yuebHas gucuunnnHa BkntodeHa B pasaen " 51.6.12 OucumnnunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 01.03.04 MNpuknagHas matematka n OTHOCUTCS K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

JaHHas gucumnnmHa OTHOCUTCA K O6U.l,eI'IpOCpeCCI/IOHaﬂbeIM ancunnnnHam.

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
OMK-1 CNoCOBHOCTBIO UCNONb30BaTh 6a30Bble 3HAHWNSA ECTECTBEHHbIX
HaykK, MaTeMaTukm 1 uH MaTVKMN, OCHOBHbI KTbl,
(npodpeccunoHanbHble ayk, Marema thopmar OCHOBHbIE (b3 o
KOHLeNunm, NPUHLMNbI TEOPUIA, CBA3AHHbIX C NPUKNALHOW
KOMMeTeHuunn) - J
MaTemMaTuKon N MHPOPMaTUKON
AK-1 cnocobHocTblo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD
HHbI BPEMEHHbIX HAYYHbIX U BaHWI, HEOOXOAMMbI
(MpocheccmonantHbie ﬂﬁﬂ q)c(>a c;ﬂom pssaim BbIBa(-)),ID,OB no gggfggn?m }O’LI.I,V?ISI)?-I: fl-leIMe
KOMMeTeHuunn) pMP y y

nccnenoBaHMsM

B pe3ynbtaTe 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
- 3HaTb OCHOBHble CBONCTBA METOA0B peLeHNsa 3a0a4 HeNMHENHOM oNTUMU3aumnn.

2. IONXEH yMeTb:

- pewarb 3a4a4v NMMHENHOro NPorpaMMnMpPoBaHns NPON3BOJIbHOIO BMaa
C NOMOLLbIO CUMMNNeKc-MeTona;

- pewarb TPaHCNOPTHbIE 3a4a4M C MOMOLLbIO MeToaa NOTEeHLManos.

3. 0OMXEeH BnageTb:
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- HaBbIKaMn UCMOMNb30BaHUS PA3NNYHbIX KPUTEPUEB NMPOBEPKM CBOMCT BbIMYKNOCTU (OYHKLIWIA;

- NPOBEPSTb BbINOMHEHNE YCNOBUIA ONTUMANBHOCTW AS11 HENMHENHON 3a8a4m ONTUMN3auun;
- BbibMpaTtb METon peleHns 3aaay HeMMHENHOM oNTUMU3aLnK.

4. CTpyKkTypa U cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHnL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOIrO KOHTPONS AMCUUNANHBI 3K3aMeH B 6 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
N .D.MKIIL:)V‘IJ‘I'IVJLI;HH/ CemecTp cemecTpa (B yacax) XoMTpOnS
n e|(I_MMI1pal(wmecmeJ1a6oparop|-||:|e
3aHATUA pa601b|
Tema 1. Mogenu 3agav
onTUMM3auunu. foMallHee
1.|MocTaHoBKa 3ana4mn 6 2 0 2 3apaHve
MaremMatmyeckoro
nporpaMmMMpoBaHuns.
Tema 2. NocTaHoBKa
5 [3anaum nMHenHoro 6 4 0 0 YCTHbI onpoc
‘InporpammmpoBaHus.
CaoiicTBa 3agayn.
Tema 3. MeTonpl ggz;:”;eee
3. ﬁﬁﬁg;&;gaﬂaq 6 6 0 14 KOHTPO/bHas
NpOrpaMMMpOBaHMSI. pabota
Tema 4. OnemeHTbl
BbINyKNOro aHanuaa.
N MallH
4 [MlocTaHoBKa v cBoficTBa| o 4 0 5 sﬂgﬂ :Hmeee
‘[3ama4n BbiNyknoro
nporpammMnpoBaHmns
Tema 5. ['pagneHT n -
THbIA On
5.|cybrpanmneHT doyHKUUN. 6 4 0 0 yc onpoc
HepaBeHcTBa-CcneacTsus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PermcTpaumoHHblit Homep 941816 ;i{

3
Crpanuua 4 us 15. 11! y“

o
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 6. MeTtoapl

g,[063yCnOBHOI 6 6 0 8 SaRaHUE
‘(MMHMMK3aUMK

JOYHKLUUNA.

Tema 7. MeTonpbl QSE:EMH: ©
v YCNOBHOW MUHUMN3ALINN 6 8 0 10 KOHTPONbHAS

CPyHKLMM. pabota

Tema 8. BapuaunoHHoe

ncymcneHmne n YCTHbIA onpoc
8. onTuMmanbHoe 6 2 0 0

ynpaBneHue.

Tema . Ntorosas aK3ameH
. 6 0 0 0

doopma KOHTponsA

Ntoro 36 0 36

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. Mogenu 3apay ontummsauuun. NocraHoBKa 3aga4ym matremMaTM4eckoro
nporpamMmmMmmpoBaHusi.

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

BeepneHue. IcTopus CTaHOBNEHMS 1 NEPCNEKTUBBI PA3BUTUS METOLOB ONMTUMU3ALUMN.
OnNTMMN3aUMOHHbIE MaTeEMaTUYeCcKme Mogenn (KpUTepuii ONTUManbHOCTU, OrpaHNyYeHns 3anayn).
[Mpumepbl MaTeMaTuyeckmnx mogenei. NoctaHoBka 3agayn MmaTteMaTMyeckoro nporpaMmmMnMpoBaHus.
3agayv NMHERHOro N HENMHENHOro NPOrPaMMNPOBaHMS.

naboparopHas pabora (2 4aca(oB)):

MocTpoeHre MaTemMaTUYeckmx Moaenein NpuknaaHblx 3aaady (TpaHcnopTHas 3aaadqa, 3agada
NNaHMpPOBaHNsA NPOM3BOACTBA, 3a4a4a O Packpoe 1 Ap.) B BUAE 3a4a4 NMMHEHOro
NpPOrpaMMUpPOBaHKS.

Tewma 2. NocTaHOBKa 3aga4yvn NIMHENWHOro nporpaMmmMupoBaHus. CBoMCcTBa 3agaym.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

NunenHoe nporpammuposaHue (J111). MoctaHoska 3apayn J11 B hopMe HepaBEHCTB U ee
reoMeTpuyeckuin cmbicn. Meton 0ononHUTENbHbBIX NepeMeHHbIX. ONopHbIE NNaHbl U NCeBAOoNNaHb
3ana4yn M. Teopema 0 COOTBETCTBUM OMOPHOrO NnaHa 1 KpamHen TO4YKM JoNyCTUMOro MHOXEeCTBa.
Noewn npamoro cumnnekc-metona. O60CHOBaHME BO3MOXHOCTU Nepexoaa OT OLHOro ONopHOro
nnaHa K gpyromy C yMeHblUeHMeM NMMHENHON dhopMbl. Teopema onTuManbHOCTU ONOPHOrO nfaHa.

Tema 3. MeToabl pelueHMs 3apay IMHEMHOro NporpaMmMupoBaHus.
JNIeKLMOHHOe 3aHsitne (6 4aca(oB)):

Teopema 0 HEOrpPaHNYEHHOCTU NMHENHON OOPMbI Ha OOMNYCTUMOM MHOXecTBe. CumnnekcHas
Tabnmua. ®opmynbl nepecyeTa Ko3OMPULMEHTOB Pa3/I0XEHUS BEKTOPOB-CTONOLIOB MATpULbI
OorpaHuYeHunin. ANropuT™M NPSIMOro cumnnekc-metoga. Meton nckyccTeeHHoro 6asuca.
MoaundrumpoBaHHbI cumnnekc-metoa(meroq obpartHol matpuupl). Mpumep. [BONCTBEHHbIE
3anayn JIN n nx ocHoBHble cBorcTBa. [1BOMCTBEHHbIM cuMnnekc-meton. [Npumep. Meton
NOTEeHUManoB ANs peleHns TPaHCNOPTHON 3a4a4m

naboparopHas pabora (14 4aca(oB)):

PeweHve 3agay NMHENHOro NPOrpamMMMpPOBaHUST CUMMNIEKCHBIM MeTOA0M He3 NpuBieYeHNs
NCKYCTBEHHbIX NEepeMeHHbIX. PelieHne 3aaay ¢ UCNonb30BaHMEM MeTOa UCKYCCTBEHHOro 6asuca.
PeweHve 3apay4 meTonoM obpaTtHoi Matpuupl. PeleHne 3apay 4BOACTBEHHBIM CUMMNIEKC-METOLOM.
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Tema 4. dneMeHTbI BbINYKNOro aHanu3aa. NocraHoBka U CBOMCTBA 3a4a4M BbINYyK/10ro
nporpamMmMmpoBaHuUs

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

OneMeHTbI BbINYKNOro aHannaa. Beinyknblie MHOXeCTBa 1 BbiNyK/ble PyHKUMK. [1prMeps.
ViccnepoBaHue Ha BbiMyKNOCTb MHOFOMEPHOW (PYHKLIMM C NMOMOLLbIO OAHOMEPHOW (OYHKLINN.
Teopema 0 BbINyKNOCTM 1 3aMKHYTOCTW neberosa MHOXeCTBa BbINyknoin pyHkumn. MoctaHoBka
3a4a4m Bbinyknoro nporpammmposanus (BIT) n ee reometpuyeckunii cmoicn. Ceorctea 3anayn Brl.
naboparopHas pabora (2 4aca(oB)):

PeweHve 3anay 13 BbiNykOro aHannaa (4okasarenbCTBO BbIMyK/IOCTU MHOXECTB, NPoBepKa Ha
BbIMYKAOCTb QOYHKLMIA U T. 4.)

Tema 5. FpagueHT n cybrpaamneHT pyHKkumMn. HepaBeHCTBa-cCnencTBus.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

["pagveHT oyHKLUMM 1 ero reoMeTpuyeckunin cMbich. ['paaneHTHoe HepaBeHCTBO. HepaBeHCTBO Ans
QOYHKLMIA, rpadNeHT KOTOPbIX YOOBNeTBopseT ycnosuto Jinnwunua. HepaseHcTBa-cnencTsus. Jlemma
dapkawa. Kputepuin ontumanbHocth 3agadym Bl (B yacTHocTU, Teopema KyHa-Takkepa).
CybrpanmeHT dpyHkumm. Cnocob BbluMCNeHNs CybrpaaneHToB Ans PyHKUUM Makcumyma.

Tema 6. MeToabl 6e3ycNnoBHON MUHUMM3ALUKN (PYHKLUMA.

JIeKLMOHHOe 3aHsitune (6 4aca(oB)):

MeTonbl OOHOMEPHOW MUHMMK3ALIMKN (METOA AeneHns oTpeska nomnonam, Metoq ?30n0Toro?

ceyeHuns). [pagneHTHbIN MeToq (MeTon Hanckopenwero cnycka), MeTod NoKoopANHATHOrO Crycka,
MeToq HblOTOHa, METOA, CONPSAXEHHbIX rPaaneHTOB Ans 6€3yCNOBHON MUHUMU3ALNW MNaaKNX
OYHKUWNA.

naboparopHasi pabora (8 yaca(oB)):

PeweHune 3anay 6e3ycnoBHON MUHMU3ALUN TNAaKMX PYHKUMA METOLOM HANCKOPEMLWEro crycka,
METOO0M MOKOOPAMHATHOro cnycka, MetofoM HbloToHa, METOOOM CONPSAXEHHbIX rPaaneHToB
(NpuMeHeHne oOHOM UNn OByX UTepaLmin MetTonos).

Tema 7. MeToAbl yCNIOBHOW MUHUMU3aLUN (PYHKLUA.

JNleKL,MOHHOe 3aHsiTne (8 yaca(os)):

Obwas cxema MeToL0B BO3MOXHbIX HAMPaBNEHWA AN YCNOBHON MUHUMM3aUMK. MNonHbIj war B
MeToAax BO3MOXHbIX HanpasneHnii n cnocob ero BoluncneHms. Meton yCnoBHOMO rpaaueHTa, Meton
npoekumu rpagueHTa, meto HbtoToHa, MeTod BO3MOXHbIX HanpasneHun 3onteHaernka. Meton
NarpaHxa. MeTon wrpadHbIX doyHKUMA. MeTon 0606WeHHOro rpagMeHTHoro cnycka (Metoq
OMOPHbIX 3NIEMEHTOB) O/ YCIOBHOW MUHMMU3AUNN HeandoepeHLnpyeMbIX BbIMyKIbIX OYHKLNNA.
MeTonbl OTbICKAHNS TOYKW BbIMYKIOro MHOXECTBA.

naboparopHas paborta (10 4aca(oB)):

PeweHne 3anay ycnoBHOM MUHMMU3aunn (C NPUMEHEHNEM OOHOW NN OBYX UTepaunii) METOLOM
YCNOBHOr0 rpagneHTa, METOA0OM NPOEKLMN rpagneHTa, Metogom 3oMTeHaenka, Metonom JlarpaHxa,
MeTonoM 0606LEHHOro rpaAueHTHOro crycka.

Tema 8. BapnaumoHHoe ncumcneHue n ontuManbHoe ynpasneHue.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

[MocTaHoBKa 3a8ayun BapmaumoHHOro ncyncnenuns. MNMprmepsl 3anay BapuaLMoOHHOrO MCHUCTEHMS.
YpaBHeHue diinepa(c obocHoBaHmeMm). MNpumepbl MICNONb30BaHUS ypaBHeHMs Jiinepa. NocTaHoBka
3a4ayn onTuManbHOro ynpasneHus. NpuHumn makcumyma MNoHTpsrnHa (C BoisoaoMm). Nprumep
NCNONb30BaHNS NpUHUMNa Makcmmyma. NMNpobnema crmHTesa.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
N Paanen Cemecto| HeAens | camoctosirensHoi TpyaoemkocTh ;%%’:‘:‘o:g:;g‘:g;
JAucunnnmHol pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. Monenu 3agad
OonTUMN3aunin.
4
T.
PernctppuyoHHbIn Homep 941816 SAEKTPOHHBIH
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MocTaHOBKAa 3a4a4v MaTeMaTu4yeckoro NporpamMMrMpoBaHmsl.
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JomMallHero 3agaHums

JOoMallHee
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. lNocTaHoBKka
3a4a4v NMMHENHOro NnoaroToBka K o
‘InporpammmnpoBaHms. 6 YCTHOMY Onpocy 10 ycTHEI Onpoc
CeorictBa 3ama4u.
Tema 3. MeTtoabl
noaroToBka K
peweHnsa 3anad 6 KgﬂTO o(;bH?)m 10 KOHTPONbHas
‘|InnHeiHoro aﬁoge paboTta
NporpamMMnpoBaHms. P
Tema 4. SneMeHTbl
BbIMNYKNIOro aHannaa.
N noaroToBK
lMocTaHoBKa 1 cBOMCTBA 6 ﬂgﬂ a?ugerc? 8 nomalwHee
‘[3anaym BbINyKnoro sanaHus 3apaHue
nporpamMMpoBaHns
Tema 5. ['pagmeHT n
noaroToBka K o
.lcybrpaaneHT goyHKLUN. 6 nggMO or? oc 8 YCTHbIA onpoc
HepaseHcTBa-cnencrems. y y onpocy
Tema 6. MeToabl
o noaroToBk
6e3yCnoBHO 6 ﬂgﬂ a?ugerc? 8 LomalHee
‘IMMHMMKU3aUMN sanaHus 3apaHue
PYHKUWNA.
T :
ema 7 Memﬂb' noarotoBka
7 [ycnoBHoi MuHnMmM3aummn| - o noMalHero 10 nomalHee
"[dbyHKUMA. HWN
CpyHKU 3a0aHus safiaxne
Tema 8. BapnaumoHHoe
NCYMCNEHNE 1 NoaroToBka K o
8. onTuMmasnbHoe 6 YCTHOMY Onpocy 10 ycTHEI Onpoc
yrnpasneHue.
Ntoro 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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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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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.

PervncrpaumnoHHblii Homep 941816 DAEKTPOHHEH
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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. JlononHuTenbHasa nuteparypa:

1. Bacunbes @.I1. Metoabl ontummnsaumu. KH.1 - M.: MUHMO, 2011. - 620 c.

9BC "MNaHb": http://e.lanbook.com/view/book/9304/

2. Bacunnbes @.1. Metogpl ontummaauun. KH.2 - M.: MUHMO, 2011. - 433 c.

9BC "NaHb": http://e.lanbook.com/view/book/9305/

3. KawwnHa O.A, Kopabnes A.. 9nekTpoHHbI kypc "MeTtoapl onTummnsauun”,2011.
http://zilant.kpfu.ru/course/view.php?id=17260

7.3. UHTepHeT-pecypcChl:
NCCNEOOBAHWVE ONEPALIMA M METO bl ONTUMU3ALINI -
http://kek.ksu.ru/EOS/MO/index.html

CUMMNNEKCHbIN METO O NMHENHOIO NPOrPAMMUPOBAHNS -
http://kek.ksu.ru/EOS/Simplex/index.htm

CUMMMEKCHbIN METO[: Pexum aemoHcTpaumu - http://kek.ksu.ru/EQS/sim/index.html
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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
HanpasneHno 01.03.04 "TpnknagHas matematmka" v npodpunio noarotoBkn MaremaTtunyeckoe
MOJEeNnpoBaHue .
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ABTOpP(bI):

3aboTtuH N.4.

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

" 201 __r.
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