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Mporpamma omcumnnmHel "Metoabl ontummnsaummn”; 010400.62 MpuknagHas MateMaTika u MHGOPMaTKKa; AOLEHT, K.H. (foueHT) Kopabnes

MporpamMmy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Kopabnes A.. kadbenpa aHanmsa
NaHHbIX N UCCnefoBaHns onepaumni otTaeneHne pyHaameHTanbHon MHpopMaTukn
NHpopMaUMnOHHBIX TexHonorui , Anatol.Korablev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

n3yyeHne 3KCTpemMalibHbIX CBOWCTB npoueccoB n CUCTEM, NCNONb3YyeMbIX 9KOHOMUKOWN, TEXHUKOM,
H&yKOI7I. |/|3yHaIOTC$I MEeTOObl peweHnsa 3a0a4 MateMaTtn4eckoro nporpammmpoBaHnsa N OCHOBbI
Teop|/||7| onTuManbHOro yrnpaeiieHns N BapunaunoHHOIro NCHNCNEHNS.

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

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.8 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

[aHHas oucumnnuHa nsydaeTtcs Ha 3 Kypce, B 6 ceMecTpe, OnnpaeTcsl Ha AUCUMUNVHGI

"Marematmyeckuin aHanma", "Anrebpa n reometpus”, "OuddpepeHumnanbHble ypaBHEHNS", U CYXUT
6as30i onsg OMCUMNAUHBI "Teopus Urp u NPUHSATUE peLeHnin”.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
(MK-1) CMOCOBHOCTb AEMOHCTPaLMM 0bLWeHay HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MatemMaTtviku 1 uH MaTuKM, NOHNUM
(NPOOECCHOHANbHBIE ecTecTse ayk, matemar ¢hopma , MOHMMaHMe
KOMNETEHLIN) OCHOBHbIX (DAKTOB, KOHLENLMIA, MPUHLINNOB TEOPUIA, CBS3aHHbIX
C NPUKNAAHOVM MATEMATUKON N MHEDOPMATUKOW;
(1K-14) CMOCOBHOCTb BNafeHNs METOAUKON NpenoaasBaHns y4eOHbix
(npodpeccuoHanbHble AMCLIATIIAH: P y
KOoMreTeHuun) ’

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE METObl peweHns 3aaa4 NMMHENHOrO N HENMHEHOro NPOrpaMMUpPOBaHNS, BKKOYas
Hernagkue 3ajayu, u ymeTb peanvusoBaTb 9Tn MeToabl Ha OBM.

2. IONXEH yMeTb:

COCTaBNATb Marematnyeckne MoLenn npakTUYecknx aKCTpemasbHblX 3aaay.

3. DONIXEH BnafeThb:

3HaHUsIMM 06 OCHOBHbIX METOAAX PELIEHUS 3aAay NMMHERHOrO N HEIMHEHOTrO NPOrPaMMMPOBaHNS.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
COCTaBNSiTb MaTeEMaTUYecKme MoAeNn NPakTNYECKNx aKCTpeManbHbIX 3a4ay;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
COCTaBNsiTb MaTeMatTU4eckme Moaenn NpakTNYeCcKnx aKCTpeManbHbiX 3a4ay;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma omcumnnmHel "Metoabl ontummnsaummn”; 010400.62 MpuknagHas MateMaTika u MHGOPMaTKKa; AOLEHT, K.H. (foueHT) Kopabnes

COCTaBNATb MateMaTndyeckme Mogenn npakTn4eCknx sKCTpemManbHblX 3a0au;

4. CTpyKkTypa U cogepXxaHue AUCLUMNUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMMNIIMHBI COCTaBNseT 5 3a4eTHbIx(ble) eanHuL(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUNMNNHBI 9K3aMeEH B 6 CEMeCTpE.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yoo0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl Mo AucuMNIMHe/ MORYNIO
TemaTuueckui NnaH GUCLUNINHBI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywme cpopMbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspen
N AducuunnuHel/ CemecTp
Moayns

Nekunn

Tema 1. BeeneHue.
WcTopusa ctaHoBneHns
N NepcnexkTmBbI
pasBMTMS METOLOB
onTuMM3auunn.
OnTMmn3aLnoHHble
mMatemaTun4eckune
mMomenu(kputepun
onNTUManbHOCTH,
1.|orpaHnyeHuns 3anayn). 6 1 2 0 2
[Mprmepbl
MaTemMaTn4yeckmnx
monenen. lNoctaHoBka
3a0a4n
mMaTtemMaTtnyeckoro
nporpamMmMmnpoBaHuns.
3agadm NUHERHOoro v
HENNHENHOro
nporpamMmMmnpoBaHuns.
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buaobl n ya

Cbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 2. JluHerHoe

nporpammuposaHue(J1I)

MNMocTtaHoBska 3anauv J1M1
B popmMe HepaBEeHCTB U
ee reoMeTpmnyeckuni
cmbicn. Meton
JOMONHUTENbHbIX
nepemeHHbIx. OnopHble
nniaHbl 1 NcesaonnaHbl
3anayu JIN. Teopema o
COOTBETCTBUM ONOPHOro
nnaHa n KkpamHen To4Kn
JonycTumoro
MHOXecTBa. Voen
npsMoro
cuMnnekc-metona.
"|[ObocHoBaHMe
BO3MOXHOCTU nepexona
OT O4HOr0 ONOPHOro
nnaxa K opyromy c
YMEHbLUEHNEM
NNHENHON POpPMbI.
Teopema
ONTUManbHOCTN
OMOPHOro nnaHa.
Teopema o
HeorpaHn4yeHHOCTU
NNHENHON PopMbl Ha
J0oMnyCcTUMOM
MHOXeCTBe.

2-3
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 3. JlnHerHoe

nporpammunposaHue(J1I)

CuMnnekcHas Tabnuua.
®dopmynbl nepecyeTa
KO3gppnLMEHTOB
pa3noxeHns
BEKTOPOB-CTONOLOB
MaTpULbl OrPaHNYEHNIA.
Anroput™ nNpsiMoro
CUMMNeKc-MeToaa.
MeToAa UCKYCCTBEHHOIO
6asuca.
.MoandrumnpoBaHHbIi
cuMnnekc-metoa(metTon
obpaTHoOIn MaTpuLbl).
Mpumep.
JlBoCTBEHHbIE 3a0a4u
J1M n nx OCHOBHblE
CBOWCTBA.
J1BONCTBEHHbIN
CUMMNEKC-MeToA.
Mpumep. MeTon
noTeHunanos ons
peLeHns TPaHCNOPTHOM
3apayu.

10

Tema 4. OneMeHThI
BbINYK/Oro aHanusa.
Bbinyknble MHOXeCTBA U
BbINYK/ble (PYHKLMN.
[Mprmepbl.
WccnepnosaHne Ha
BbINYKNOCTb
MHOrOMepHOW PyHKLNN
C MOMOLLbIO
OOHOMEPHOWN QYHKLMN.
‘ITeopema 0 BbINyKNOCTU
N 3aMKHYTOCTU
neberosa MHOXeCTBa
BbINYKNOA COYHKLMNMN.
[NocTtaHoBka 3amayn
BbIMyKNOro
nporpammuposaHus(BIT)
N ee reoMeTpun4eckuni
cmbicn. CeowcTtea
3apaun BI.

PernctpaumoHHbin Homep 910215
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 5. ['paguneHT
dOyHKLUM 1 ero
reoMeTpuy4ecKkmin CMbICHI.
panmeHTHOE
HepaBeHCTBO.
HepaseHcTBO Ons
QOYHKUNRA, rpaaneHT
KOTOPbIX yOOBNeTBopsieT
ycnosuio Jlvnwuua.

HepaBeHCTBa-Cﬂe,D,CTBVIS .

lemma dapkauwa.
Kputepui
ONTUMaNbHOCTM 3a4a4u
Bll(s yacTHOCTN,
Teopema
Kyna-Takkepa).
CybrpaaveHT pyHKLUMN.
Cnocob BbluMcneHms
cybrpagueHToB ans
PYyHKLMM MakCcnMyMma.

Tema 6. MeTonbl
HEeNnHeMnHoro
nporpaMmMnpoBaHuns.
MeTtonbl 0LHOMEPHOIA
MUHUMU3aLUn(mMeTon
heneHuns oTpeska
nornonam, MeToq,
?30N10TOr0? cCe4YeHns).
["pagneHTHbIN
meTton(meton
‘|Hauckopeniwero
cnycka), metof
NOKOOPAMHATHOIO
cnycka, meton
HbloToHa, MmeTo
COMPSAXEHHbIX
rpagueHToB ans
6e3yCnoBHO
MUHUMM3AUNN rnagkmnx

OYHKLUUNA.

10-11
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 7. Metonbl
HENNHENHOrro
nporpaMmMnpoBaHuns.
O6buias cxema MeTon0B
BO3MOXHbIX
HanpasneHnin ons
YCNOBHOW
MUHUMK3aUWN. [MonHbIN
war B Metogax
BO3MOXHbIX
HanpasneHui n cnocob
‘lero BblumcnerHus. Meton
YCNOBHOIO rpaiuneHTa,
MeTOoL NpoeKkuunn
rpagueHTa, Meton
HbtoTOHa, MeTon
BO3MOXHbIX
HanpasneHni
3onTeHenka ons
YCNOBHOM MUHUMN3ALINN
rnagknx yHKUMN.

12-13

Tema 8. MeTonbl
HEeNNHenHoro
nporpamMmMmnpoBaHns.
Metopg JlarpaHxa.
MeTon wrpagoHbIX
doyHkumin. Meton
0606LeHHOro
rpagueHTHOoro
.lcnycka(meTon OnopHbIX
SNEMEHTOB) 454
YCNOBHOW MUHMMMK3ALINN
HeoudpepeHUnpyeMbIX
BbINYK/bIX QOYHKUWIA.
MeTonabl OTbICKaHUS
TOYKW BbINYKIOro
MHOXeCTBa.

14-15
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 9. BapuaunoHHoe
ncymcneHme n
onTuManbHoe
ynpasneHue.
MNocTtaHoBKa 3agayu
BapMaLMOHHOro
ncumcnexms. Npumepb
3a4a4 BapuauMOHHOro
ncymcneHms.
YpaBHeHve diinepa(c
060CHOBaHMEM).
9.|Mpwumepsl 6 16-18 2 0 0
NCNONb30BaHNS
ypasHeHuns dinepa.
MNocTtaHoBKa 3agayu
ONTUManbHOro
ynpasneHus. MpuHuunn
MakcuMmyMma
MoHTpsrnHa(c
BbIBOOOM). [1pumep
NCNONb30BaHNS
npyHLMNa Makcumyma.
MNpobnema cuHTE3a

Tema . NTorosas
" |dopma KoHTpoOnNA

NTtoro 36 0 36

9K3aMeH

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. BBepeHue. MCTOpVI'iI CTaHOBJ/1IeHUA N NepcrekKTuBbl pa3snuTnss MeToo0B ONTUMN3aLNN.
OnTMMM3auMOHHbIe MaTeMaTuyeckue MO.D,eﬂM(KpMTepMVI onTMManbHOCTU, orpaHN4YeHus
3a.|:|,al-|v|). anIMepbl Marematnyeckux mogenewn. NMocraHoBka 3agaym MateMaTuyeckoro
nporpamMmmMmmpoBaHusi. 3anaun NMHEeNHOro U HeJIHEeMHoro nporpamMmmmnpoBaHus.

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

BeepneHue. IcTopus CTaHOBNEHMS 1 NEPCNEKTUBLI PA3BUTUS METOLOB OMTUMU3ALUMN.
OnNTMMU3aUMOHHbIE MaTEMaTUYECKME MOLENN(KPUTEPUIA ONTUMANTbHOCTIN, OFrPaHNYeHNs 3a0a4un).
Mpumepbl MatemaTuyeckmnx mogenei. NoctaHoBka 3agayn MaTteMaTMyeckoro nporpaMmMnMpoBaHus.
3agayv NMMHERHOro N HENMHENHOro NPOrPaMMNPOBaHMS.

naboparopHas pabora (2 4aca(oB)):
MaTematnyeckme Mmogenu 3agad MMHENHOrO N HENMMHENHOMO NMPOrpPaMMnMpPOBaHUS

Tewma 2. JiIuHenHoe nporpammuposaHue(Jil). NocraHoeka 3apayum J1I B popme HepaBeHCTB U
ee reomeTpuyeckun cmbicn. Meton [onNoONHUTENbHbIX NepeMeHHbIX. ONopHbIe NnaHbl U
ncesgonnaHbl 3agaum JlN. Teopema o0 COOTBETCTBMU OMOPHOroO NjiaHa n KpanHen TOYKU
[onycTuMoro MHoxectea. Upeun npsimoro cuMmnnekc-metona. O60cHoBaHUE BO3MOXHOCTH
nepexopaa OoT OAHOro ONOPHOro njaHa K ApyromMy ¢ yMeHbLlueHneMm IMHeMnHoU oOpMbil.
Teopema onTuManbHOCTU onopHoro nnaHa. Teopema o HeorpaHM4eHHOCTU JIMHEMHON OOPMbI
Ha OONYCTUMOM MHOXeCTBe.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

KTPOHHEBH
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JInHeinHoe nporpammuposanue(/1). MNocTtaHosBka 3anaym J1IN B doopme HepaBEHCTB U ee
reoMeTprnyeckunin cMbicn. Meton OONONHUTENbHbBIX NepeMeHHbIX. ONOpHbIE NMAaHbl 1 NCEBAOMNNAHDI
3anaum J1MN. Teopema 0 COOTBETCTBUN OMOPHOr0 MnnaHa u KpamHem TOYKN AOMYyCTUMOro MHOXECTBA.
Noen npsimoro cumnnekc-metona. O60oCcHOBaHME BO3MOXHOCTM Nepexona OT 04HOrO ONOPHOro
nnaHa K opyromy C yMeHblUeHMEM NMHEHON dhopMbl. Teopema onTUManbHOCTU OMOPHOrO nfaHa.
Teopema 0 HeorpaHMYeHHOCTU TMHENHOW (POPMbI HA AONYCTUMOM MHOXECTBE.

naboparopHas pabora (2 4aca(oB)):

lMocTtaHoBka 3agayn J11 B popMe HEPABEHCTB U €€ reoMeTpuyeckuii cmoicn. Meton
[OMNONHUTENbHBIX NepemMeHHbIX. OnopHble NnaHbl U NcesaonnaHbl 3agaym Jrl.

Tema 3. JluHenHoe nporpammmupoBaHue(J1M). CumnnekcHasa Tabnuua. Popmynbl nepecuyeTa
K03 hMLMEHTOB pa3noXeHUs BEKTOPOB-CTONOL0B MaTpuULLbl OrpaHUYeHu. ANropuT™m
npsimoro cumnnekc-metona. Meron nckyccrseHHoro 6asuca. MoaucpuumpoBaHHbIN
cumnnekc-meron(meron obpatHon matpuubl). Mpumep. dBoncTBeHHble 3apaum JIM n nx
OCHOBHble cBoncCTBa. [1BONCTBEHHbIN cumnnekc-meron. NMpumep. Meton noteHunanos ons
peLleHUsi TPaHCNOPTHOWU 3aaauun.

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

NuneiHoe nporpammunposaxme(/1). CumnnekcHas Tabnuua. PopMynbl nepecyeTa KoappUNEHTOB
PasnoXeHns BEKTOPOB-CTONOL0B MaTPULLbl OrpaHNYeHnin. ANrOpuTM NPSMOro CUMMNNEKCc-MeTona.
MeTopn uckyccteeHHoro 6asmca. MoanrumpoBaHHbIi cMnnekc-MetTon(mMeTon obparTHol
matpuubl). MNpumep. [1BoncTBeHHble 3anaqn J1N n nx ocHOBHble cBonCcTBa. [IBOMCTBEHHbIV
cumnnekc-meton. lMpumep.

naboparopHas pabora (10 yaca(oB)):

CumnnekcHas tabnuua. Popmynbl nepecyeTa KOIPMULNEHTOB . ANrOPUTM NPSIMOTo
cumnnekc-metona. Meton nckyccteseHHoro 6asnca. MoomunumMpoBaHHbIiA CUMMNIEKC-MeTOA(METO
obpaTtHo MaTpuLbl).

Tema 4. dneMeHTbl BbIMYKAOro aHann3a. Bbinyknblie MHOXeCcTBa U BbinyKJible PYHKLUN.
Mpumepbl. UccnepoBaHue Ha BbiNYK/IOCTb MHOFrOMEpPHON (PYHKLMM C MOMOLLLbIO OAHOMEPHOWN
c¢pyHKUMN. TeopeMa 0O BbIMYKIOCTU U 3aMKHYTOCTH Nieb6eroBa MHOXeCTBa BbINyKIOM (PYHKLIUM.
NMocTraHOBKa 3apa4m BbiNyknoro nporpammmpoBaHus(BIl1) v ee reomeTpnyeckun cmbicn.
Csowcrea 3agaum BIl.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

ONeMeHTbI BbIMyK/0ro aHanmsa. Beinyknbie MHOXeCTBa U Bbinykble pyHKUnn. MNprumepsi.
ViccnenoBaHue Ha BbIMyKNOCTb MHOFOMEPHOM (PYHKLUUM C MOMOLLbIO OOHOMEPHON GOYHKLUUWN.
Teopema 0 BbINMyKIOCTU 1 3aMKHYTOCTW neberoBa MHOXECTBa BbiNyknow oyHKuun. MNocTaHoBka
3ajayv Bbinyknoro nporpammmpoBaHus(BI1) n ee reometpryeckuin cmoicn. CeowncTtea 3agaym Br.

naboparopHasi pabora (2 4aca(oB)):

OneMeHTbI BbIMyK/0ro aHanmsa. Beinyknble MHOXeCTBa U Bbinykible oyHKuun. iccnenosaHme Ha
BbIMYK/IOCTb MHOFOMEPHOW (PYHKLMM C NOMOLLbK OOHOMEPHOM byHKUmK. [locTaHoBKa 3ana4un
BbINYKNIOro nporpammumpoBaHns(Bl1) n ee reomeTpnyeckunin cMbich.

Tema 5. 'pagueHT chyHKL UM U ero reomeTpuyeckum cmbicin. NpaameHTHOE HepaBEeHCTBO.
HepaBeHcTBO onst oyHKUUN, rpagueHT KOTOPbIX yO0BNeTBOpsieT ycnosuro Jimnwuua.
HepaBeHcTBa-cnencteus. Jlemma ®dapkawa. Kputepuin ontumanbHoctu 3aaaum Bll(s
yacTHocTH, Teopema KyHa-Takkepa). CybrpagueHT oyHKUMN. Cnocob BbluMcneHus
cybrpapneHToB onsi hyHKLUM MaKCUMyMa.

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

['pammeHT oyHKUUN 1 ero reoMeTpuy4ecknin cMbich. [pagmeHTHoe HepaBeHCTBO. HepaBeHCTBO Ans
dOYHKUNIA, rpagneHT KOTopbIX yaoBneTsopseT ycnosuio Jinnwuua. HepaseHcTea-cnencteuns. Jiemma
®dapkawa. Kputepuin ontumanbHoctn 3agadm Bl(B yactHocTu, Teopema KyHa-Takkepa).
CybrpanmeHT doyHkumm. Cnocob BbluMCneHNs CybrpaaneHToB Anst PyHKUUM Makcumyma.

naboparopHas pabora (2 4aca(oB)):

['pammeHT oyHKUUN 1 ero reoMeTpuyecknin cmoicn. Kputepuii ontumanbHocTy 3anayv Bl(s
yacTHocTu, Teopema KyHa-Takkepa). CybrpaaneHT goyHkummn. Cnocob BblMMCneHUs cybrpaaneHToB
ONa PYHKUUN MaKkCuMyMma.
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Tema 6. MeToabl HenMHenHoro nporpamMmmuposaHus. Metoabl 0 gHOMEpPHOMN
MUHUMU3aUMU(MeTon AeneHUst oTpe3Ka rnornonamM, MeTon ?30/10TOro? cevyeHus).
papneHTHbIM MeTOA(METO O HaucKopenLlero cnycka), Metod NoKOOpAMHaATHOro cnycka,
meTon, HbloTOHa, MeToh, ConpsiXeHHbIX FPagueHToB ansa 6e3ycnoBHOM MUHUMU3aL UK MMagKux
pyHKLUMN.

JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

MeToabl HENMHENHOro NporpamMmmmpoBaHns. MetTogbl 04HOMEPHON MUHUMN3ALNN(METOL AENEHUS
oTpeaka rnornonam, Meton ?3010Toro? ceveHns). ['paaneHTHbI MeToa(MeTon Hanckopenlero
cnycka), MetTo NokKOOpAMHATHOro cnycka, Meto HbloToHa, MeTon CONPSXEHHbIX rPaaneHTOB ANs
6e3yCcnoBHOM MUHUMN3ALNM TNaOKUX GOYHKLINIA.

naboparopHas pabora (6 4aca(oB)):

"pafoneHTHbI MeToa(MEeTO HanCKOpeLero crycka), MeTo NokoopaAMHATHOroO cnycka, MeToq,
HbloToHa, MeTon COMPSIXXEHHbIX rPaANeHToB AN1st 6€3yCNOBHON MUHMMM3AUNN TNALKMX OYHKLNIA.

Tema 7. MeToobl HENMMHEMHOroO NporpaMMmMpoBaHus. O6Lias cxemMa METOL,0B BO3MOXHbIX
HanpasJieHU N YCNOBHOM MUHUMU3auuMW. NMonHbIA War B MeTogax BO3MOXHbIX
HanpasneHun n cnocob ero BbiuncneHns. MeTon, yCnoBHOro rpagueHTa, MeTon, NpoeKumm
rpagmeHTa, meton HbroTOHa, METOO BO3MOXHbIX HanpaBneHnn 3oMteHaenka oss ycnoBHOn
MUHMMMU3aUUKM rNagKux oyHKLUNA.

JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

MeToabl HENMHERHOro NporpaMmmMmpoBaHus. Obwas cxema MeETOL0B BO3MOXHbIX HanpaBneHunii ons
YCNOBHOW MMHUMU3aUmMK. NonHbIA war B MeTOAax BO3MOXHbIX HanpasneHuii n cnocob ero
BblYMcneHuns. MeTtoq yCnoBHOro rpagueHTa, Metoq Npoekunn rpagueHTta, metoq HoloToHa, MeToq,
BO3MOXHbIX HanpasneHnin 3onteHaernka ans yCnoBHON MUHUMN3aUUN rnaaknx pyHKLUNiA.

naboparopHasi paborta (6 4aca(oB)):

MeTon ycnoBHOro rpagneHTa, MeTom Npekuun rpaamenTa, Mmeto HoloToHa, MeTo BO3MOXHbIX
HanpaeneHu 3onTeHgenka ons ycnoBHOM MUHUMM3ALMW Tagkmx OyHKLNA.

Tema 8. MeToabl HennHenHoro nporpamMmmuposaHus. Metop, JlarpaHxa. Meton wTpadoHbIX
chbyHkumnin. Meton 0606LLEHHOIrO rpagMEeHTHOro crycka(MeTon ONOpPHbIX 3/IEMEHTOB) ANA
yCNOBHOW MUHUMU3aLUun HeauddpepeHunpyeMbiX BbiNyKibiXx PYyHKUMA. MeToAbl OTbICKaHUS
TOYKMU BbINYK/IOro MHOXeCTBa.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

MeTtonbl HennHeHoro nporpammmpoBanuns. Meton JlarpaHxa. Metog wrpadHbIX oyHKumin. Meton
0606LWEeHHOro rpagueHTHOro crycka(MeTon ONOPHbIX 3NIEMEHTOB) AJ1S1 YCNIOBHOW MUHMN3ALIAN
HeangepeHUnpyembixX BbINyKbX OyHKUMA. MeToabl OTbICKAHUS TOYKU BbIMYKIOro MHOXECTBA.

naboparopHasi pabora (6 4aca(oB)):

MeTon 0606LWeHHOro rpaiMeHTHOrO Cnycka(MeTon ONOpPHbIX ANIEMEHTOB) AJ151 YCNIOBHOM
MUHUMM3aLUN HeangopepeHLMPYEMbIX BbINYKIIbIX GOYHKLIWIA.

Tema 9. BapnaumoHHoe ucuymcneHme n ontumanbHoe ynpasneHue. NocraHoBKa 3agauv
BapuvauuoHHOro ucuucneHus. NMpumMepsbl 3agad4 BapuaLMOHHOro UcHUcneHus. YpasHeHne
Aunnepa(c o6ocHoBaHueM). MpuMepbl CNONb30BaHUSA YypaBHeHUA Bunepa. MocTaHoBKa
3apaym onTuManbHOro ynpasneHus. NMpuHumn makcumyma MNMoHTpsirmHa(c BbiBoaom). NMpumep
MCMO/Nb30BaHUsA NpUHUMNA MakcumyMma. NMpobnema cuHTe3a.

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

BapvaumnoHHoe ncuncneHue n ontuManbHoe ynpasneHue. lNoctaHoeka 3anayn BapnaumoHHOro
ncuncnexus. MNprmepsbl 3a4a4 BapnaLMoHHOro ncuncneHns. YpaeHeHve ditnepa(c 060CHOBaHUEM).
[MprMepbl UCnonb3oBaHUS ypaBHeHMsa drnepa. [octaHoBKa 3a4ayqn onTUManbHOro ynpasneHus.
MpuHUun makcmmyma MNoHTpsarvHa(c BbiBoAoM). [Mpumep ncnonb3oBaHNs NpUHUMNA MakCuMyma.
Mpobnema cuHTe3a.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

AncumnnuHbl Cemectp

Tema 1. BBeneHue.
WcTopusa ctaHoBneHus
N NepcrnexkTmBbl
pas3BUTUS METOO0B
onTuMm3auunn.
OnTMMN3aunoHHble
mMaTematnyeckme
Momenun(kputepun
onNTUManbHOCTN,
1.|lorpaHnyeHuns 3agayn). 6 1 pedoepar
Mpumepbl
mMaTeMaTn4yeckKmnx
mogmenen. lNoctaHoBKa
3a4a4u
MaTeMaTn4yeckoro
nNporpamMMpoBaHus.
3anayn NMHEenHoro un
HENUHENHOro
nNporpamMrMpoBaHus.

Tema 2. JlnHeiHoe
nporpammuposaHue (1),
lMocTtaHoeka 3anayn J11
B popMe HepaBEHCTB U
ee reoMeTpuyeckui
cmbicn. Meton
LOMONHUTENbHBIX
nepemMeHHbIX. OnopHbIe
MnaHbl 1 NCeBaoMNNaHbl
3apayn JI. Teopema o
COOTBETCTBUM ONOPHOro
nnaHa n KkpamHen To4Kn
[0MycTUMOro
MHOXecTBa. Voen
npsIMOro
cuMnnekc-metoa. 6
"|IO6ocHoBaHMe
BO3MOXHOCTM nepexona
OT OQHOr0 ONOPHOro
nnaHa kK opyromy c
YMEHbLUEHNEM
NNHENHON PopMbl.
Teopema
ONTUMaNbHOCTH
OMOPHOro nnaHa.
Teopema o
HeorpaHN4eHHOCTH
NNHENHOW PopMbI Ha
[OMyCTUMOM
MHOXeCTBe.

8 npoBepka
pedbepata

8 nposepka

2-3 |pedhepar pedbepata
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 3. JluHerHoe

nporpammuposaHue (/1)L

CvmnnekcHas Tabnuua.
dopmynbl nepecyeTa
KoagopmLneHToB
pa3noXeHns
BEKTOPOB-CTONOLOB
MaTpuLbl OrPaHNYEHNIA.
ANropuTt™m NpsIMoro
CUMMneKc-MeToaa.
MeTon NCKYCCTBEHHOTO
6asuca.
.MoandnunpoBaHHbI
cumnnekc-metoa(meTon
obpaTHoIn MaTpuLbl).
Mpumep.
JlBOCTBEHHbIE 3a4a4K
JIM n nx OCHOBHbIE
CBOWCTBA.
J1BONCTBEHHbIN
CUMMNIEKC-METOA.
Mpumep. MeTon
noTeHumnanos ons
peleHns TPaHCNOPTHOW
3ajayw.

noaroToska K
KOHTPONbHOW
paboTte

nposepka
KOHTPONbHOW
pboThbI

Tema 4. OnemMeHThbI
BbIMYK/IOro aHannaa.
Bbinyknble MHOXeCTBA U
BbINYK/ble (PYHKUMN.
[Mpymepbl.
ViccnepnosaHue Ha
BbINYKNOCTb
MHOrOMEepHOW CPyHKLINN
C NOMOLLbIO
OOHOMEPHOWN QYHKLMN.
‘ITeopema 0 BbINykNoCTU
N 3aMKHYTOCTU
neberosa MHOXeCTBa
BbINYKNOM GOYHKLNN.
[MocTaHoBKa 3a8a4u
BbINYK0ro
nporpammmposaHus(BIT)
N ee reoMeTpun4ecKnin
cmbicn. Ceoiictea
3anaum Brl.

6-7

pegoepar

nposepka
pedbepara

PernctpaumoHHbin Homep 910215
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W.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. 'paguneHT
PYyHKLMU 1 ero
reoOMEeTPUYECKUNIA CMbICT.
"paomeHTHOE
HEepPaBEeHCTBO.
HepaBeHCTBO Ong
QOYHKLMIA, rpaaneHT
KOTOPbIX YAOBNETBOPSET
ycnosuto Jlvnwuua.
HepaseHcTBa-cnenctsmy.
5.//lemma Papkauwa. 6 8-9 |pedpepar 8 nposepka
Kputepuin pegepara
ONTUMAaNbHOCTM 3a4a4n
Bll(B yacTHOCTN,
Teopema
KyHa-Takkepa).
CybrpafmeHT coyHKUMN.
Cnocob Bbl4MCNeHUs
cybrpagneHToB ans
GOYHKLMM Makcumyma.

Tema 6. Metoabl
HeNMHEeNHOoro
NporpamMMpoBaHus.
MeTtonobl 0AHOMEpPHON
MUHUMU3aunn(meton
neneHns oTpeska
rnornonam, MeTog
?30N0TOr0? cevyeHmns).
["pagveHTHbIN
6 meton(meTton
‘|[Hanckopeniwero
cnycka), Metog
NOKOOPOVUHATHOIO
cnycka, MmeTog
HbloTOHa, MeTon
COMPSAXEHHBIX
rpaaveHToB Ons
6e3yCcnoBHoO
MUHMMU3ALNN FNagKmx

COYHKUWNA.

nposepka

6 10-11 |pedpepar 8 pedepara
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 7. Metonbl
HENUHENHOr o
nNporpamMrMpoBaHus.
Obuas cxema MeTon0B
BO3MOXHbIX
HanpasneHun gns
yCNOBHOM
MUHUMK3aLUUN. [NonHbIn
war B Metogax
BO3MOXHbIX
- |[HanpaeneHui 1 cnocob | . 12-13
ero Bbli4yucnenms. Meton
YCNOBHOIO rpaguneHTa,
MeToL NpoeKkunmn
rpaguneHTa, MetTof
HbtoToHa, MeToL,
BO3MOXHbIX
HanpasneHui
3oinTeHoenka ons
YCNOBHOW MUHMMU3aLNN
rnagknx yHKLMN.

noaroToBka K nposepka
KOHTPONbHOW 8 KOHTPONbHOW
paboTe p6OTHI

Tema 8. MeToapl
HEeNMHEenHoro
NporpamMMrnpoBaHuns.
MeTopn JlarpaHxa.
MeTton wrpagoHbIX
doyHkunn. Meton
0606LeHHOro
rpagneHTHOro
8.[cnycka(meTton onopHbIX 6 14-15 |pedpepar
SNEMEHTOB) ON14
YCNOBHOW MUHUMU3ALMN
HeauddepeHUnpyembix
BbIMYKJTbIX QOYHKLINIA.
MeTonbl OTbiICKaHWUS
TOYKW BbIMYyKIOro
MHOXeCTBa.

8 nposepka
pedbepara
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Mporpamma omcumnnmHel "Metoabl ontummnsaummn”; 010400.62 MpuknagHas MateMaTika u MHGOPMaTKKa; AOLEHT, K.H. (foueHT) Kopabnes
W.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 9. BapnaumoHHoe
ncuucneHune n
onTumanbHoe
ynpasneHuve.
MNMocTtaHoBKa 3agayu
BapuaLMOHHOIO
ncuucnenus. Npumepsbl
3a4a4 BapuaurMoOHHOro
NCYUCNEHUS.
YpaBHeHve ditnepal(c
060CHOBaHMEM).
9.{Mpumepsl 6 16-18 |pedpepar 8 nposepka
NCNONb30BaAHNS pecpepara
ypaBHeHus dinepa.
MNMocTtaHoBKa 3agayu
OnTUManbHOro
ynpasneHus. MpuHumn
Makcmmyma
MoHTpsrnHa(c
BbIBOAOM). [1pumep
NCNONb30BaAHNS
NpvHUMNa Makcumyma.
MNpobnema cuHTesa.

Ntoro 72

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

AyIoVTOpPHbIE 3aHATUA CO CTyAeHTaMun No JaHHOW AMCUMUMNINHE NPOBOOSATCS B OpMe NeKkuunin n
nabopartopHbIx 3aHATMIA. Kpome Toro, npeaycMoTpeHa camocTosTenbHas paborta CTyaeHTOB.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeoeHue. UcTopus CTaHOBNEHNS U NEePCNEeKTUBbI Pa3BUTUS METOA0B ONTUMM3aLUN.
OnTUMM3auVOHHbIe MaTeMaTu4yeckue Mooenu(KpuTepmn onTMManbHOCTU, OrpaHNYeHns
3apaum). NMpuMepbl mateMaTuyeckux mogenen. NocraHoBka 3aga4yn MaTeMaTM4Yeckoro
nporpaMMupoBaHus. 3agadyv IMHEWHOroO U HEIMHEWHOr O NPOrpaMmMMpOBaHUA.

nposepka pedepara, NpuMepHblie TEMbI:

MaTematnyeckue mogenu 3agad onTMMn3aumm

Tema 2. JiuHenHoe nporpammuposaHue(/1l). NMoctaHoBka 3aaaum JIIN B hopme HepaBEeHCTB U
ee reomeTpuuyeckum cmoicn. Meton AONONHUTENbHbIX NepeMeHHbIX. OnopHbIe NnaHbl U
ncesponnaHbl 3apnauu J1l. Teopema 0 COOTBETCTBMM OMOPHOrO MNiaHa U KpanHen TOUKMU
[onycTMumMoro MHoxectea. Uoeun npsimoro cumnnekc-merona. O6ocHoBaHMe BO3MOXHOCTHN
nepexona oT OAHOro ONOPHOro NJiaHa K ApPyromMy ¢ yMeHbLUeHUeM JIMHEUHOW hOpMbl.
Teopema onTuManbHOCTU OMOPHOro nnaHa. TeopeMa o HeorpaHUYEHHOCTU JINHEUHOW POPMbI
Ha AOoNyCTUMOM MHOXeCTBe.

nposepka pedoepara, NpuMMepHble TEMbI:

MeTon 0onoNHUTENbHbIX NepeMeHHbIx. OBOCHOBaHMe oopMyn nepecyeTa CMMMIEKCHbIX Tabnuu.
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Tema 3. JInHenHoe nporpammupoBaHue(/1). CumnnekcHas Tabnuua. dopmynbl nepecyera
K03 hMLMEHTOB pa3/ioXXeHUs BeKTOPOB-CTONOL,0B MaTpULLbl OrpaHUYeHUn. ANropuTm
npsimoro cumnnekc-metona. Meron nuckyccrseHHoro 6asuca. MoaucuumnpoBaHHbIN
cumnnekc-metron(meton o6patHon matpuubl). Mpumep. OBoncTBeHHble 3apaum JIM n nx
OCHOBHble cBoWCcTBa. [1BOMCTBEHHbIN cuMmnnekc-meton. NMpumep. Meton noteHumanos onsa
pelleHus TpaHCNOPTHOWN 3adaun.

npoBepKa KOHTPONbHON pP60ThI, NPYMEPHbIE BOMPOCHI:

Anroput™m npsiMoro cumnnekc-metoaa. Meton nckyccteeHHoro 6asunca. MoanguumnpoBaHHbIi
cumnnekc-meTon(mMeTon obpatHoi MaTpuubl).

Tema 4. AnemeHTbI BbIMYKOro aHannsa. Boinyknbie MHOXeCTBa U BbiNyK/ble PYHKLMW.
Mpumepsbl. UccnepoBaHme Ha BbINMYKOCTb MHOFOMEPHOMN (PYHKLIUM C MOMOLLLbIO O4HOMEPHOMN
chbyHKuMK. Teopema 0 BbINMYKNIOCTA U 3aMKHYTOCTU Nle6eroBa MHOXECTBa BbiMyK/ION (PYHKLIUMN.
NMocTtaHoBKa 3a4a4m BbiNyKNoro nporpammmpoBaHus(BI1) v ee reomeTpnyeckuin CMbicn.
Csoncrtea 3apauu BIl.

nposepka pedgoepara, NpMMepHble TEMbI:
HekoTopble cBOMCTBA 3a4ay BbINyKI0ro NporpaMmMmpoBaHuns.

Tema 5. 'pagueHT chyHKLUN U ero reomeTpuyeckum cmbici. NpaameHTHOE HepaBEeHCTBO.
HepaBeHCTBO Ans pyHKLMIA, rpagueHT KOTOPbIX yO0BNETBOPSET yCnoBuio Jiunwuua.
HepaBeHcTBa-cnepncteus. Jlemma dPapkawia. Kputepun ontumanbHocTy 3agaum Bll(s
yacTtHocTU, Teopema KyHa-Takkepa). CybrpanmeHT cpyHKuMnU. Cnocob BbluMCneHUs
cybrpagueHToB ONns PyHKLMN MaKCUMyMa.

nposepka pedoepara, NpMMepHble TEMbI:

HepaseHcTtBa-cnencteus. Jlemma ®dapkawa. Kputepuin ontumanbHocTy 3agaym Bll(teopema
KyHa-Takkepa).

Tema 6. MeToobl HENMMMHEMHOTO NporpammupoBaHnsa. Metoabl ogHOMepPHOMN
MUHMMU3auMU(MeTon AefeHNsa oTpe3Ka nononam, Meton, ?30M0Toro? cevyeHus ). FpagneHTHbIN
MeTtoa(MeTon HaMCKopeuLlero cnycka), MeTon nNoKkoopavuHaTtHoOro cnycka, meron HorotoHa,
MeTOo., CONPSIXEHHbIX rpaaueHToB o5 6e3yCNOBHON MUHMMU3aL MW FMankux PyHKLUNA.
nposepka pedepara, NpuMepHble TEMbI:

MeTon ConpsiXeHHbIX rpaaneHToB Ass 6€3yCNoBHON MUHMMU3AUNW TNAnKMX OYHKLNIA.

Tema 7. MeToabl HEIMHENHOTO NporpaMMmmpoBaHus. ObLasi cxema METO4,0B BO3MOXHbIX
HanpasneHu Oasi yCNoBHOWU MMHMMU3aU UK. NONHbIA War B MeToaax BO3MOXHbIX
HanpaBneHun n cnocob ero BbiuncneHusi. Meton ycnoBHOro rpagueHTa, MetTo Nnpoekumm

rpaguveHTta, meton HbloTOHa, MeTO, BO3MOXHbIX HanpasneHMn 3oMTeHaenKa ons yCnoBHOMN
MUHUMMU3aUMKN rnagKux oyHKLUNA.

npoBepKka KOHTPONbHOM PbOThI, NPMMEPHbIE BOMPOCHI:

Anropuntm NpsMOro cumnnekc-metoga. Merton nckycctseHHoro 6asunca. MoanguunpoBaHHbIi
cumnnekc-meton(mMeron obpartHo MaTpuubl).

Tema 8. MeToabl HenuHenHoro nporpamMmmuposaHus. Metopn JlarpaHxa. Meton wTpadoHbIX
chbyHkumin. Meton 0606LLEHHOIO rPagMEHTHOro crycka(MeTo ONOPHbIX 3/IEMEHTOB) AN
yCNnoBHOW MUHUMU3aLUUn HeauddpepeHunpyeMbiX BbiNyKibiXx PYHKUMA. MeToAbl OTbICKaHUS
TOYKMU BbINYK/IOro MHOXeCTBa.

nposepka pedpepara, NpMepHbIe TEMbI:

MeTopn JlarpaHxa

Tema 9. BapnaumoHHoe ncuncneHue n ontuMmanbHoe ynpasneHue. NoctaHoBKa 3apayun
BapuaLMOHHOro ucumcneHus. Npumepsbl 3agay BapnauMOHHOro UCHUCNEHUs. YpaBHeHue
Aunnepa(c o6ocHoBaHueM). MpuMepbl NCNONb30BaHUS YpaBHeHUs Bunepa. MocTtaHoBKa 3apayun
onTumanbHoro ynpasneHus. NpuHuun makcumyma lNMoHTpsarmHa(c sbisoaom). Npumep
Mcnonb3oBaHUs NpuUHUMNa makcumyma. Npobnema cuHTe3a.

nposepka pedoepara, NpuMMepHble TEMbI:

MpuMepbl MCNonb30BaHMS NpUHLMNA Makcumyma. Npobnema cnHTesa.

Tema . UToroBasi oopma KOHTpOns
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MpuMepHbIe BONPOCHI K 9K3aMeHy:

Mo [BaHHO AucuMNIMHE NPESYCMOTPEHO MPOBELEHNE 3K3aMeHA 1 KOHTPONbHbIX paboT. MNprumepHble
BOMPOCHI AN ak3ameHa - MNpunoxeHune 1. MNpuMepHble BapuaHTbl KOHTPONbHbBIX PAbOT MO TEKyLEeMY
KOHTPONIO ycnesaemocTu - Mpunoxexue 2.

BUNETbI K 9K3AMEHAM

1. 1) lNpsiMmon cnmnnekc-meTon(C BbIBOLOM).

2) Obwas cxema METOL0B BO3MOXHbIX HanpasneHnit. Cnocobbl MOCTPOEHMS MOAX0AAWMNX
HanpasneHui B MeTodax 3o0MTeHaernka v yCNoBHOMo rpaameHTa.

2. 1) Teopema 0 COOTBETCTBUM OMOPHOIO MNfaHa 1 KpamHem TO4K1 AoNyCcTUMOro
MHOXeCTBa B 3a4a4e NMHENHOro nporpaMmMmpoBaHuns.

2) Cnocobbl OTbICKAHWS TOYKW BbIMYKNIOr0 MHOXECTBA.

3. 1) O6ocHOBaHME BO3MOXHOCTM Nepexoaa OT 0OAHOro OMOPHOro naaHa K opyromy
B NPSIMOM CUMMNEKC-METOA€e C YMEHbLUEHNEM NINHENHOW (POPMbI.

2) MeTon wTpadoHbIX OYHKLUWIA.

4. 1) Teopema onTUManbHOCTU ONMOPHOro NnaHa.

2) MeTon Hauckopenwero cnycka. Teopema ero CXoanumocCTH.

5. 1) Meton nckyccTeeHHoro 6asunca B NMHEHOM NPOrPaMMUPOBaAHNN.
2) MeToz 0606wWeHHOro rpalneHTHOro cnycka. TeopemMa CXoaMMOCTH.

6. 1) FeomeTpryeckmin CMbICA 328241 MMHENHOrO NPOrpamMMMpPoBaHUS B popme
HepaBeHCTB. [NprBeneHne 3a0a4m K KaHOHNYEeCKOMyY Buay.
2) MeTon ycnosHoro rpagmeHTta. Teopema cXoonMOCTH.

7. 1) MoamguumpoBaHHbIn CUMMNNEKC-MeToA, (MeTo obpaTHOW MaTpuLbl).
2) Teopema 0 rnobanbHOM U NOKANbHOM MUHVMYME B BbINyKOM NPOrPaMMUpPOBaHNN.

8. 1) MeTon "ceBepo-3anafHoro” yrna ang nocTpoeHUs OnopHOro nnaHa
TpaHCnopTHOM 3adayn. [lokasaTrenbCcTBO €ro ONoOpPHOCTMW.
2) Cnocobbl 0TbICKAaHMS TOYKW BbINYK/IOr0 MHOXECTBA.

9. 1) MeToa noTeHUManNoB Ans pelweHnst TPaHCNOPTHON 3aaayn.
2) MonHbii Wwar B MeTO4ax BbiNyK/0ro NPOrpaMMMpoOBaHust U cnocobbl ero
OTbICKaHUS.

10. 1) O6ocHoBaHMe cnocoba oTbicKaHUS BeKTopa, BXxoasiwero B 6a3uc B metone
NoTeHUnanos.

2) MocTaHoBKa 3a4aym BbIMyKNOro NporpaMMnMpoOBaHns 1 ee reoMeTpuyecKnii

cMbicn. MeTon npoekummn rpagmeHTa ons ee peleHus.

11. 1) CumnnekcHas Tabnuua B MeToae NocneaoBatefibHOro ynyyweHus nnaHoBe 1 cnocob ee
npocyerTa.

2) NocTtaHoBka 3aga4un onTMManbHOro ynpasneHus. MNpuHumn makcumyma MNoHTpsarnHa.

12. 1) CumnnekcHble Tabnuubl B MeToae obpaTtHol MaTpuLbl 1 cnocob ux nepecyera.
2) Teopema cxoaMMOCTV MeToda 0606LWEHHOrO rpaaMeEHTHOrO Crnycka.

13. 1) Kputepuit onTManbHOCTN B CUMMNEKC-MeToae.

2) 'eomeTpuyeckmii CMbICN METOLOB YCNOBHOIO rpaaueHTa, Npoekumm rpagmeHTa n metona
06006LEeHHOro rpaineHTHOro cnycka.

14. 1) NocTaHoBKa 3a4a41 NMUHENHOro NPOrpaMMMpPoOBaHNS N ee reOMeTPUYECKNA CMbICH.
2) MeTog BO3MOXHbIX HanpasneHun 3onTeHaernka.

15. 1) [1BOMNCTBEHHbIN CUMMNEKC-METOL.
2) Teopema KyHa-Takkepa.

PerncrtpaumnoHHbin Homep 910215 SAEKTPOHHBH
CTpaHMEa 18 n3 21. P il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcumnnmHel "Metoabl ontummnsaummn”; 010400.62 MpuknagHas MateMaTika u MHGOPMaTKKa; AOLEHT, K.H. (foueHT) Kopabnes

16. 1) [1BOCTBEHHbIE 3a0a4M NMMHENHOMO NporpamMmmnpoBaHns. OCHOBHblE CBOMCTBA ABONCTBEHHbIX
3anad.

2) MeTtop JlarpaHxa.

17. 1) lNocTaHoBKa 3a4a4yun BapnaumoHHOro ncyncneHns. Y pasHeHne annepa.
2) MeToabl nokooOpAMHATHOro cnycka u HetotoHa ans 6€3yCnoBHOM MUHUMU3ALMN PYHKLNIA.

18. 1) [1BONCTBEHHbIN CUMMNEKC-METOL.
2) MeTog HbtoToHa ons 3agayu yCnoBHOM MUHUMU3ALNN.

7.1. OcHoBHas nuTeparypa:

1.KawvHa O.A. MeToapbl ontumMmnaaumm. Hactb |. dnemMeHTbl Teopum aKCTpeManbHbIx 3aaady [TekcT] /
O.A. KawuHa, A.N. Kopabnes: - KazaHb: n3g-so K'Y, 2008. - 84 c.

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

Y. 2: YucneHHble MeTOLbI PELLEHNst 3KCTpeMabHbIx 3aaad.?2011.?7143 c..?bubnuorp.: c. 138-143
(39 HasB.), 150 .7

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

4. NNecwH B.B., lucosey, KO.. OcHoBbl MeTomoB onTuMmnaauun. - M.: JlTanb, 2011. - 352¢. URL:
http://e.lanbook.com/books/element.php?pl1_id=1552

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

7.2. lononHutenbHasa nureparypa:

1.Cyxapes A.l". Kypc metonos ontummsauum [Tekct] / A.l'. Cyxapes, A.B. Tumoxos, B.B. ®enopos. -
M.: duamartnuTt, 2005. - 368 c.

2. KawwnHa O.A, Kopabnes A.W. 9nekTpoHHbIi kKypc "MeToasl ontummnsaummn”
http://zilant.kpfu.ru/course/view.php?id=17260

3. AwmaHos C. A. JlnHeiHoe nporpamMmmpoBaHue: Yueb. nocobue.-M.: Hayka.-1981.-304 c.

4. BacnnbeB @. . YucneHHble METOLbI peWeHnst aKCTpemanbHbIx 3anady: Yyeb. MNMocobwue.-M.:
Hayka.-1986.

5. KapmaHos B. . Matematnyeckoe nporpammupoBaHue: Y4eb. Mocobue.-M.: Hayka.-1986.

6. Moucees H. H., Misanunos tO. IN., Ctonsposa E. M. MeToabl ontummnaaumm: Yueb. MNocobure.-M.:
Hayka.-1978.-351 c.

7. NontpsruH J1. C. n gp. Matematudeckas Teopus ontuMmanbHbIX npoueccos.-M.: Hayka.-1976.-392
C.

8. 3aboTtuH 4. L. Jlekumm no nnHeinHoMy nporpamMmmnpoBaHuto: Yyeb. MNMocobue.-KazaHb.-M13a-Bo
KI'y.-1986.

9. MweHwnyHbi B. H., JanunnH 0. M. YucneHHble MeETOAbI B 9KCTpEMasbHbIX 3agadax.-M.:
Hayka.-1975.-320 c.

10. Xummensbnay L. MNprknagHoe n HenuHenHoe nporpammuposaHme.M.: Mup.-1975.-534 c.

7.3. UHTepHeT-pecypcCbl:
MCCNEOOBAHWE OMEPALIIA M METO bl ONTUMUSALINK -
http://kek.ksu.ru/EOS/MO/index.html

CUMMMEKCHbIN METO 4 NMHENHOIO MPOrPAMMUPOBAHNSA -
http://kek.ksu.ru/EOS/Simplex/index.htm
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CUMMMEKCHbIN METO[: Pexum aemoHcTpaumm - http://kek.ksu.ru/EOS/sim/index.html
CUCTEMHbIV AHANNS (apxus nekuuii - http://kek.ksu.ru/kek2/os.php

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

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "MeTtoabl onTuMmuaaumn” npegnonaraet UCNoNb3oBaHME Cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

nexkummn n nabopatopHble 3aHATUS MPOBOAATCS B ayANTOPUUN, OCHALLEHHOW LOCKOA U MENOM
(Mapkepom).

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
MaTtemaTnyeckas knbepHeTuka .
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ABTOpP(bI):

Kopabnes A.W.

v 201 __r.
PeueH3eHT(bl):

3aboTtuH N.4.

v 201 __r.
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