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Mporpamma omcumnnamHel "YucneHHole metonbl"; 44.03.04 MNpodpeccroHanbHoe obyyeHune (No oTpacnsim); OOLEHT, K.H. (AOLEHT)
Axucumosa T.W. , ctapwwuii npenoaasatenb, 6/c Kobenes U.A.

Mporpammy oMcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) AHucumoBa T.U. Kadbenpa
MaremMaTtuky 1 NpuknagHon nHgopMaTukn dakynbTeT MatemMaTky N eCTECTBEHHbIX HayK ,
TIAnisimova@Kkpfu.ru ; ctapwwuii npenogasaTtenb, 6/c Kobenes N.A. Kadbenpa matematuku u
NPUKNagHoON nHpopmaTnkn dakynbTeT MaTeMaTKn U eCTECTBEHHbIX HayK , IAKobelev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto kypca siBnsieTcst 0CBOEHME OCHOBHbIX YNCNIEHHbIX METOA0B, 0COBEeHHOCTEn obnacTeit
NPUMEHEHNS N METOOMKMN UCMONb30BaHNS UX KaK FOTOBOrO MHCTPYMEHTA NpakTn4yeckoi paboTbl npu
NPOEKTUPOBaHUK 1 pa3paboTke CUCTEM, MaTeMATMYECKOn 06paboTke OaHHbIX, MOCTPOEHUN
anropuTMOB 1 OpraHM3aunn BbIMUCUTENbHbBIX MPOLLECCOB Ha KoMMbloTepe. B kypce nanaratorcs
OCHOBHblE CBEOEHNSA O KNacCUYeCKUX YNCNEHHbIX MeTO4aX PeLleHns pasnnyHbIX NPUKNaaHbIx 3a0ay:
NpsIMble N UTepaLMOHHbIE METObl PEWEHUSI CUCTEM NNHENHbIX anrebpanyecknx ypaBHEHNI;
pelweHne HeNMMHeNnHbIX anrebpanyeckmx 1 TPaHCLEHOEHTHbIX YPaBHEHWUIA; UHTEPMNONUPOBAHNE;
angodpepeHumpoBaHe N NHTErpupoBaHne; peleHne angpdpepeHumanbHbiX YpasHEHNA.

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

HaHHas yyebHas aucumnnvnHa sknodeHa B pasgen "61.B.OB.7 OucumnanHbl (MOaynn)" OCHOBHOM
obpaszoBarenbHoit nporpammel 44.03.04 MNMpodoeccnoHanbHoe obyvyeHne (No oTpacnsiM) N OTHOCUTCA
K gucumnnuHam no Boibopy. OcBauBaetcs Ha 3 Kypce, 6 cemecTp.

OucumnnnHa 'YncneHHble MeToabl' OTHOCUTCS K BapuaTtueHoi Yactu 6noka b1 (61.B.0B.7.1),
n3y4yaeTtcs B 6 ceMecTpe.

Lns ocBoeHns gucumnnanHbl 'YncneHHble MetToabl' CTYOEHTbl UCMONb3YIOT 3HAHUS, YMEHUS U BUObI
NesaATeNbHOCTM, COOPMUPOBAHHbIE B NPOLECCEe U3YYEHNS Kak MaTeMaTtmnyeckumx npeamMeToB
'MaTemaTuka' '"MaTtemaTtuyeckas normka n Teopus anropmTMoB', Tak U CBA3aHHbIX C KOMMbIOTEPOM
('MHdgbopmaTunka n NporpaMmMmnpoBaHmne'), Ha Npeabloywmnx Kypcax.

3. KomneTteHuumn obyuarowterocsi, popMmupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka

LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
OrikK-2 CNOCOBHOCTBIO BbISIBNSATL €CTECTBEHHOHAYYHYIO CYLWHOCTb
(npodheccunoHanbHbie npobnem, BO3HMKAIOWMUX B X04€
KOMNeTeHLmMm) NpodeccrMoHanbHO-Nearorn4eckon 4eaTenbHoCTU
OMK-5 CNOCOBHOCTBLIO CaMOCTOATENBHO paboTaTb Ha KOMMbIOTEPE
(MpocheccmonantHbie (anemeHTapHbIe HaBbIKN) g P
KoMMeTeHuunn) P
MK-12 FOTOBHOCTbIO K Y4acTu1IO B UCCNEAOBaHMSX Npobnem,
(NnpodheccunoHanbHble BO3HMKALWMX B MPOLECCe NOArOTOBKM paboymnx, CnyxXatmx m
KOMNeTeHLmm) crneumanncToB CpefHero 3seHa
MK-9 FOTOBHOCTbIO K (DOPMUPOBAHMIO Y 0OY4aOWMNXCSH CNOCOBHOCTU K
(MpodpeccmonantHbie n OcpeCCI/IOHaJ'IbHOFI)VI (?aMOBOCI‘IIZTaH)I//IIO
KOMMeTeHuunn) P y

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

OcHosbl Teopun I'IOI'pGLLIHOCTGI7I; 0 MeToOax I'IpI/I6I'IVI>KeHHOI'O peweHns ypaBHeHMVI C oOHoM
HEen3BeCTHOWN; 0 MeTodax l'IpI/I6fII/I)KeHHOI'O peweHnsa NHTerpanbHbiX U gudodoepeHumanbHbIX
ypaBHeHMVI; 0 MeToOax pelleHns 3anayd annpokcunmaunin.
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Mporpamma omcumnnamHel "YucneHHole metonbl"; 44.03.04 MNpodpeccroHanbHoe obyyeHune (No oTpacnsim); OOLEHT, K.H. (AOLEHT)
Axucumosa T.W. , ctapwwuii npenoaasatenb, 6/c Kobenes U.A.

2. DONTXEH yMeTb:

Co3paBatb YMCNEHHbIE MOLENN pewaeMblX 3a4ay 1 nonyyatb pesynbTaTbl 9KCNEPUMEHTOB C
3a0aHHOM TOYHOCTbIO.

3. 0OMXeH BnageTb:
Hagbikamy paboTbl C KOMNBIOTEPOM AN MOOENNPOBAHUS U PELLEHNS BbIYNCINTENbHBIX 3a4aY.
4. DONXEH OEeMOHCTPMPOBATb CMOCOOHOCTb U FOTOBHOCTb:

NPUMEHNTb NEPEeYUCNEHHbIe 3HAHWS, YMEHUS, HABbIK/ K NPaKTU4YeCKUM 3anadvam
npogpeccnoHanbHoOm OeATenbHOCTH.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHDI: 9K3aMeH B 6 cemecTpe.

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

86 bannos 1 bonee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yooB.);

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl MO AMCLUNIMHE/ MOOYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayAuTOpHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywue dopmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(m--lecl(meJ1a60parop|-u>|e
L 3aHATUA paboTbi
Tema 1. MecTo
1 |BMcumnnanHb B cucteme 6 5 0 0 YCTHbIN onpoc
‘ImaTemaTnyeckmx
3HaHUMN.
Tema 2. PeweHne NabopaTopHble
2.lypaBHeHuiA ¢ 0HOM 6 2 0 4 paboTbl
nepeMeHHoN.
3 Tema 3. PeweHune 6 4 0 4 n:ggf:TOpr'e
‘lcuctem ypaBHEHUNA. P
NabopaTopHble
Tema 4.
4. NHTepnonnposaHve. 6 4 0 4 pabots
Tema 5. BbiuucneHve NabopatopHble
.|onpeneneHHbIX 6 4 0 4 paboTbl
WHTEerpasnos.
Tema 6. Obwas 3anada NabopatopHble
.lannpokcumauun 6 2 0 4 paboTbl
OYHKUUNA.
Tema 7. PeweHnune Na6opatopHbie
00ObIKHOBEHHbIX 6 4 0 4 2607l
‘landodpepeHumanbHbiX P
ypaBHEHUI.
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Mporpamma omcumnnamHel "YucneHHole metonbl"; 44.03.04 MNpodpeccroHanbHoe obyyeHune (No oTpacnsim); OOLEHT, K.H. (AOLEHT)
Axucumosa T.W. , ctapwwuii npenoaasatenb, 6/c Kobenes U.A.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')""ﬂ;”b'/ C"'w'empcemecrpa (B yacax) ‘l’(omp:ﬁmp
Ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUS paborTbl

Tema 8. Mouck NabopatopHble
8.|obpaTtHoin MaTpuupbl 6 4 0 4 paboTbl

BbICOKOro rnopsaka.

Tema . NITorosas OK3aMeH
. 6 0 0 0

doopma KOHTponsA

Ntoro 26 0 28

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. MecTo AMCUMNNUHBI B CUCTEME MaTeMaTUYEeCKUX 3HaHUN.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

MoHaTve monenvpoBaHusi. Buaobl Mogenein. Matematuyeckne Moaeny U BblYUCTIUTENbHbIN
aKcnepuMeHT. [ocTpoeHne MatemMaTmyeckor Moaenn. YacneHHble MeTOLbl PELLEHNS
MateMatunyecknx 3anad. [MpMMeHNMOCTb YMCNEHHbIX MeTonoB. PaspaboTtka YCNeHHOro MeToaa
peWeHNs MaTeMaTUYeckoin 3aaaqm. ANeMeHTbl TEOPMU NOrPELIHOCTY (MPUBANXKEHHbIE YCNa,
MOHSTNE NOTrPELWHOCTA BbIYUCNEHWI).

Tema 2. PelueHue ypaBHeHU C OOHOWN NepeMeHHOM.
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

MoHsATNE ypaBHEHWS 1 ero KopHs. PeleHne ypaBHeHWIA ¢ 0iHON nepemeHHol. MNocTaHoBKa 3anaqu.
AHanutuyeckoe peleHue. MitepaumoHHble MeTobl. MeToabl NPubNnXeHHOro peweHuns (MeToa
6rcekummn, MeToL NPONOPLIMOHANBHOIO feNeHusl, MeTol kacaTenbHbix). JlokazaTenbcTeo
NPUMEHUMOCTUN METOAOB pelleHns. BbiBog oLeHO4YHbIX hopMyn METOLOB.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTa 1. PelweHne ypaBHEHWA ¢ 0QHO NEPEMEHHO.
Tema 3. PelleHue cucteM ypaBHeHUN.

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

JlvHelHble cucTteMbl. MeToabl peweHns NMHENHbIX CUcTeM. [IpuMeHeHne KoMnbioTepa ons
peanusaumnm "To4YHbIX" METOO0B PEWEHNs CUCTEM NINHENHbIX ypaBHeHun. OnpaeBaaHHOCTb
YMCNEHHbIX METOOOB B CNy4ae CUCTEM NINHEHbIX ypaBHeHUn. MeTton ntepaumm v Meton, penakcaumnm
peLeHna CUCTEM NNHENHbIX YpaBHEHWIA: [oKa3atenbCTBO NPUMEHUMOCTU, OLLEHOYHbIE POPMYIIbI.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTa 2. PeleHune cnuctem ypaBHeHWiA.
Tema 4. UHTepnonupoBaHue.

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

Cnocobbl 3apaHus coyHkumn. MiHtepnonnposaxme. NoctaHoBka 3a4a4n MHTEPNONMPOBaHMS.
NuHeiHasa v kBagpaTnyHas nHTepnonaums. NHtepnonsums rnobanbHas, KycoyHas, nokanbHas.
Mapabonnyeckoe nHTeprnonmpoBaHue. MNMonyyeHne nonnHoma JlarpaHxa (popmynbl JlarpaHxa u
HbioToHa). IHTepnonmpoBaHune cnnaHaMmn. TOYHOCTb MHTEPNONALUM.

naboparopHas pabora (4 yaca(oB)):
NabopaTtopHas pabota 3. MiHTepnonvpoBaHue.

Tema 5. BoluncneHue onpeneneHHbIX UHTErpanos.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

3aMeHa uHTerpana ot (PyHKUMM UHTErpanoM oT peaynbtaTta MHTePnoNnMpoOBaHUS 3TON PYHKLMN.
dopmynbl Koteca v oueHka ux norpewHocTn. @opmynbl NPSIMOYronbHUKOB, Tpaneuunin, CumncoHa
Kak yacTHble cnydan goopmyn Koteca. BbiBog OLeHOYHbIX (0OpMyn A8 NpubnnXeHHOro BblYMCNEHNS
onpeneneHHoro nHTerpana ykasaHHoiMy Mmetogamun. Meton nsoriHoro nepecyera. Meton
MonTe-Kapno.
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Mporpamma omcumnnamHel "YucneHHole metonbl"; 44.03.04 MNpodpeccroHanbHoe obyyeHune (No oTpacnsim); OOLEHT, K.H. (AOLEHT)
Axucumosa T.W. , ctapwwuii npenoaasatenb, 6/c Kobenes U.A.

naboparopHasi pabora (4 yaca(oB)):

NabopatopHas pabota 4. BoluncneHme onpeneneHHbIX MHTErpanos.
Tema 6. O6OLan 3apavya annpokcumMaumm cOyHKLMNA.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MoHsATME 0 NpnbnuxeHnn yHKUMA. Annpokcrumauns. ToyeyHas annpokcumaumsi. PaBHomepHoe
npubnuxeHve. 3agadya annpokcuMaumm PyHKUNIA Kak 0600LWeHre 3a1a4m NHTepPnonnpoBaHms.
MeTton cpenHux. Meton HauMeHblUMX KBaApaToB. 3a4ayn, CBOAUMbIE K IMHEHOWN perpeccun.
[MpunBeneHve oaHHbIX 3KCMepUMeHTa K HOpManbHOMY pacrpeneneHuio.

naboparopHas pabora (4 4aca(oB)):

NabopartopHas paboTta 5. Obwas 3anaya annpokcumaumnm yHKLNIA.
Tema 7. PewueHune 06bIKHOBEHHbIX audopepeHUanbHbiX ypaBHEHUMN.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

OO6blkHOBEHHbIE AndpdepeHumanbHble ypasHeHus. MNoctaHoBka 3aaaqn. MeToabl peweHuns.
PasHocTHble MeToAbl. Hepa3pelwmnmMocTb obuiei 3aaaqn YicneHHbIMn Metogamm. 3anada Koww.
OpHowarosble metoabl. MeTton Snepa. MHorowarosbie MeToabl. Popmyna Agamca. Meton
PyHre-KyTtTa. BeiBog goopMyn n oueHka MeTonos. [oBblweHne TOYHOCTM Pe3ynbTaTos.
naboparopHas pabora (4 yaca(oB)):

NabopaTtopHas paboTa 6. PeleHne 06bIKHOBEHHbIX ANddepeHUmnanbHbIX YpaBHEHWIA.

Tema 8. NMouck obpaTHOM MaTpULLbl BBICOKOrO nopsiaka.

neKkunoHHoe 3aHsiTne (4 4aca(os)):

KpaTkoe nanoxeHme MaTpuyHOro ncHncneHns. Xapaktepuctmkm (atpunbytol) matpud. Matpuubl 1
CUCTEMbI NIMHENHbIX ypaBHeHWA. MaTtpuubl n nuHeliHble Npeobpa3oBaHNst NPOCTPaHCTBA.
MpencTtaBneHne maTpul B NamsT KomnbtoTepa. Peannsaums anrebpbl Mmatpuy. MaTpnyHbie
ypaBHeHus n psaabl. Onpenenvtens MaTpuubl. BoluncneHune onpenenutens nytem pasnoxeHns Ha
MUHOPbI. BbluncneHne obpaTHbIX MaTpuL, METOLOM KJIETOK, METOAOM OKarmneHus. MNpencraBneHne
MaTpuvLbl B BUOE NPON3BEOEHNS TPEYrONbHbIX MATPULL 1 BblYMCNEHE 0OpaTHbIX ANS TPEYronbHbIX
mMaTpwu,.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTa 7. lNMouck obpaTHO MaTpuLIbl BbICOKOrO NopsiaKa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paanen Cemectp| HeAens | camoctosirensHoit TpyaoemkocTh ;%%%:L‘;‘T’:;Eggz
JAucunnnmHol pcemeCTpa pa6otbl (B wacax) 260TbI
CTYLEHTOB P
Tema 1. MecTto
OVCLUMNANHBI B CUCTEME NOAroToBKa K y
1 \varemarnieckux 6 YCTHOMY Onpocy 4 YCTHbIA 0npoc
3HaHWM.
Tema 2. PeweHne
2.lypaBHeHU ¢ 0aHOM 6 6 ”:gngjToprle
nepemMeHHoNn. P
3 Tema 3. PeweHne 6 8 NabopaTopHble
‘lcNCTEM ypaBHEHMIA. paborTbl
Tema 4. NabopaTopHble
HTEepPNoNnpOBaHUeE. paboTbl
Tema 5. BblyucneHue
5./onpeneneHHbIx 6 8 ﬂ:ggijopHue
NHTErpanos. P
Tema 6. Obuwas 3anada
6.|annpokcumaumm 6 6 ﬂgggijoprle
GOYHKLNIA. P
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Mporpamma omcumnnamHel "YucneHHole metonbl"; 44.03.04 MNpodpeccroHanbHoe obyyeHune (No oTpacnsim); OOLEHT, K.H. (AOLEHT)
Axucumosa T.W. , ctapwwuii npenoaasatenb, 6/c Kobenes U.A.

Buabi
N Paspen Cemectp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 7. PeweHne
v 0ObIKHOBEHHbIX 6 8 NabopaTopHble
‘(AndpdpepeHumnanbHbiX paboThbl
YpaBHEHUIA.
Tewma 8. lNounck
8.|obpaTtHoit MaTpuLbl 6 6 ggggijoprle
BbICOKOro rnopsaka.
NToro 54

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npenogaBaHnn ancuunninHbl NCNONIb3YKOTCA cneaylouwne O6DGSOBaTeﬂbeIe TexHonornn:

MHdpopmMaumoHHble TeXHONOrMmM - obydeHune B aNEeKTPOHHO 0bpasoBaTenbHOM Cpele C Lesbio
paclwmpeHns 0ocTyna Kk obpasoBartenbHbIM pecypcam (TEOPEeTUYECKN K HEOrPaHNYEHHOMY 00 BbEMY 1
CKOPOCTW O0CTYyNa), yBeNnM4YeHNs KOHTaKTHOro B3anMoLencTens ¢ npenogasartenem, NoCTPoeHNs
VHAMBNAYaNbHbIX TPAEKTOPUIA NOArOTOBKM U OO BEKTUBHOMO KOHTPONS U MOHUTOPUHIa 3HAHWIA
CTYLEHTOB.

MpobnemMHoe 0by4eHne - CTUMYNMPOBAHUE CTYAEHTOB K CAMOCTOATENBHOMY NPUOBPETEHUIO 3HAHWIA,
HeobX0AMMbIX ANS PELEHNs1 KOHKPETHON Npobnembi.

KoHTekcTHOE o6yquV|e - MOTUBAUMSA CTYOEHTOB K YCBOEHWUIO 3HAHUIM NYTEM BbISIBNEHUSA CBA3EN
Mexnay KOHKpeTHbIM 3HaHEM U ero NnpuMeHeHmneM.

MexancumnnmHapHoe oby4eHmne - NCNONb30BaHNE 3HAHWIA U3 pasHblX 0bnacTein, nx rpynnupoBka u
KOHLUEHTpauus B KOHTEKCTE peaemMoin 3agayun.

Onepexaromaﬂ CaMOCTOATENNbHAA pa60Ta - N3y4eHune CTyaeHTaMm HOBOro Mmartepumana oo ero
N3y4eHns B XoLe ayauUTOPHbIX 3aHATUN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MecTO oUCUMNINHBI B CUCTEMEe MaTeMaTU4eCKuX 3HaHUN.
YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

MognenupoBaHue kak MeTof nosHaHus. OnpeneneHne norpewHocTn. VICTOYHNKN NOrpewHoCTy.
MocTtaHoBka 3apayn. Meton npob. Meton 6ucekummn (NONOBMHHOIO OENEHUS), METOL,
npornopumoHanbHoro geneHns. Meton xopa, Mmeton HbloTOHA, MEeTO KacaTtesbHbIX.
KombrHupoBaHHbIli MeToa. Meton utepauun. 3agada annpokcumauun. Meton HeonpeneneHHbIX
KoagpdomumeHToB. dopmyna JlarpaHxa. lNepsas nHtepnonsaunoHHas goopmyna HetotoHa. Bropas
NHTepnonaunoHHas gpopmyna HototoHa. icnonb3oeBaHne MHTEPNONSALUMOHHbBIX OOPMYN.
MorpewHocTb Napabonnyeckoro MHTEPNoNMpoBaHns VMiHTepnonnposaHme cnnamnHamu.
Ob6blkHOBEHHOE AndhdhbepeHUmnanbHoe ypaBHeHNe n ero pewexre. 3agada Koww.
OundpdepeHunanbHoe ypaBHeHne 1 nHterpanbHoe ypaeHeHue. Pewexne 3anaym Kown ¢ nomoLbio
doopmynbl Ternopa. Meton Snnepa. PeweHne 3anayn Koww n3 nHterpansHoro ypasHeHus Meton
PyHre-KytTa. NoctaHoBka 3apnayn. @opmynbl NpAMOyronbHNKoB. KBagpaTypHble oopMyIbl
HobloToHa-Koteca. ®opmyna tpaneunii. @opmyna Cumncoxa. KoadpdpmumeHTol Koteca. O606weHHbIe
kBagpatypHbole dpopmynbl. Meton nsoriHoro nepecyeta. Meton MoHTe-Kapno.

Tema 2. PelueHne ypaBHeHUX C OOHON NepeMeHHOMN.
NabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

CocTaBnTb NporpaMMbl yTOYHEHWUSI KOPHE pa3HbIMU MeTodamm (Bucekumm, Xxopa, kacaTesbHblX,
KOMOWHMPOBAHHBIN 1 MTepaunoHblii). OLEeHNTb TOYHOCTb NONYYEHHOrO peweHns. BoinonHWTb
NpoBEpPKY.
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Tema 3. PelleHue cucteMm ypaBHeHUN.
NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

1. CocTaBnTb COOTBETCTBYIOLYIO NPOrpamMmMy 1 PeWnTb CUCTEMY ypaBHEHUI MeToaoM [aycca.
Cuctema 3apaHa matpuuein koadopuumeHTo. 2. CocTaBuTb COOTBETCTBYIOLLYIO MPOrpamMMy 1 HaNTK
KOPHW CUCTEMbI ypaBHEHU METOO0M Utepaummn ¢ ToyHocTbo 00 0.001.

Tema 4. UHTepnonupoBaHue.
NabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

Haitn npnbnmnxeHHoe 3Ha4eHne OyHKLUMN NPy JaHHOM 3HA4YeHUN apryMeHTa ¢ NOMOLLbIO
WNHTEPNONAUMOHHOIO MHOrouneHa Jlarpanxa, no 1 gpopmyne HototoHa, no 2 doopmyne HoloToHa.
CocTaBuTb Npouenypy (a3blka NporpaMmMmMpoBaHns), peannayoLlyio BbIYUCIEHNE MHTEPNONPYOWEro
nofMHoMa yKasaHHbiMvM MeToaamu. MNonyuntb Tabnuuy 3HavyeHuid nonmHoma. Tabnuua oonxHa
BK/1I04ATb HECKOJBbKO Y3/10BbIX TOYEK.

Tema 5. BoluncneHune onpeneneHHbIX MHTerpanos.
NabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

1. CocTaBuTb NPOrpamMmMmy HaxoXAeHus nHTerpana no obobLweHHbIM hopMynam NPSMOYronbHUKOB,
Tpaneunii 1 CumncoHa. BeINONHNTL BbIMMCNEHNS ANS padHbiX pa3breHnid, OLEHNTb NOrPeWHOCTH
BblymcneHmin. CpaBHUTb pe3ynbTaTMBHOCTb MeTOA0B. 2. COCTaBUTb NPOrpaMmy BbIHUCIEHNS
WHTerpana ¢ 3afaHHoM TOYHOCTbIO MCMOMb3ya METOL ABOMHOrO nepecyeTa.

Tema 6. O6wW,an 3apavya annpokcumaumm OyHKLMNA.
NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

MopobpaTb MHOMOYNIEH BTOPOro nopsiaka, Hanbonee 6nnskuii K TabnnyHo 3agaHHON PyHKLIMM
METOLOM CPEeHMX, METOLOM HaMMEHbLNX KBAAPaTOB.

Tema 7. PewueHue 06bIKHOBEHHbIX audocdoepeHumnanbHbIX ypaBHEeHUN.
NabopaTopHble paboTbl , NPUMEPHbIE BONPOCHI:

CocTaBnTb NporpamMy peLeHns ypaBHEHUS NEPBOro Nopsiaka MeTonoM diinepa ¢ NepecyeToM.
MocTpoutb anroput™ peleHns 3aaaqm Kowm ans ypaBHeHUs BTOPOro nopsiaka Metonom diinepa.

Tema 8. Mouck obpaTHOM MaTpuULLbl BbICOKOro nopsiaka.
NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

Bbluncnutb obpaTHble MaTpULibl METOLOM KNETOK, METOAOM OKaMNEHMSI.
NToroeasi cpopma KoHTpoOns

9K3aMeH (B 6 cemecTpe)

[MprMepHbIe BOMPOCHI K 9K3aMeHy:

N3mepeHne. MNorpewHocTb. Buabl n NICTOYHUKN NOrPELHOCTEN.
MpubnnxeHHble peweHns ypaBHEHNA N X CUCTEM.

* NoctaHoBka 3agayuv. [lga atana pelweHns sanayu.

* OToeneHve KopHen.

* YTO4YHEHMe KOpHel MeTonoM npob.

* YTO4YHEHME KOpHel MeToaoM BrcekLmmn (MONOBUHHOIO AENEHNS).

* YTO4YHEHMEe KOpHe METo40M xop4 (MPonopunoHanbHOro AeneHuns).
* YTOYHEHME KOPHEN METOAOM KacaTtenbHbIX (MeTod HbioTOHA).

* YTOYHEHUe KopHe KOMBUHMPOBAHHbBIM METOAOM.

* YTO4HEeHVe KopHei MeToaoM NpoCcTon ntepauunn.

* To4yHble MeTO4bl PELEHNS CUCTEM NTUHENHBIX YPaBHEHWIA.

* MpubnnxeHHble METOLbI PEWEHUS CUCTEM YPABHEHUIA.

* HaxoxaeHune obpaTHbIX MaTpuL, METOLOM KNEeToK

* HaxoxaeHue obpaTHbIX MaTpuL, METOLOM OKalMNeHUS

* Haxox aeHue obpartHbix MaTpumL, METOLOM Pa3/N0XEHNS Ha TPEYrofbHble
* Haxox neHue kopHei MHorouneHa (meton Jlobadasckoro-I"pedodoe)
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WHTepnonuposaHune coyHKLUNIA

* MNocTaHoBKa 3a4a4v UHTEPNONNPOBAHMSA 1 3aaadm Napabonnyeckoro MHTEPNONMPOBaHNS.
* MeTon HeonpeOeneHHbIX KOagULUMEHTOB. EANHCTBEHHOCTb peweHns 3anayu.
* IHTepnonauunoHHas dpopmyna JlarpaHxa.

* [NepBas nHTepnonaumoHHas gpopmyna HooToHa.

* BTopas uHtepnonsumoHHas goopmyna HbtoToHa.

* MorpelHocTb Napabonnyeckoro MHTEPNOMPOBaHMS.

* VIHTepnonupoBaHue cnnanHamu

* MpunbnuxeHHoe onddepeHUpoBaHme.

HucneHHble MeToapbl BbIMUCNEHNS MHTErpanos

* KBagpartypHble doopMynbl HbioToHa-KoTeca.

* dDOopMyIbl NPSIMOYTONIbHUKOB.

* dopmyna Tpaneunn.

* O6oblweHHas hopmyna Tpaneuunn.

* dopmyna CumncoHa.

* ObobueHHas copmyna CumncoHa.

* OueHka norpewHocT! MeTonoM ABOMHOIo nepecyera.

* Meton MoHTe-Kapno Bbl4MCNEHNS NHTErpanos

YucneHHble MeToabl peweHns anddepeHumnanbHbIX ypaBHEHWIA

* andopepeHumnanbHoe ypaBHEHME U €r0 pelleHne

* MeTog drnepa peweHns augodoepeHunanbHbIX YpaBHEHWA.

* Meton PyHre-KyTTa peweHus gudpgpepeHumnanbHbiX YpaBHEHWIA.

* pelweHne ypaBHEHUN C YaCTHbIMU NPON3BOLAHLIMW METOOOM CETOK.

7.1. OcHOBHas nuTteparypa:

1. Baxsanos H.C. YucneHHblie Metoabl. Pelwenns 3agay n ynpaxHeHus [OneKTpoHHbIV pecypc]: y4eb.
nocobue / H.C. baxsanos, A.A. KopHes, E.B. YnxoHkos. - Mocksa: V3pnatenbcteo 'Jlabopatopus
3HaHui', 2016. - 355 c. - URL: https://e.lanbook.com/reader/book/90239/#1

2. KanutknH H.H. YncneHHble MeToabl: yuebHoe nocobue / Kanutkun H.H., - 2-e nag.,
ncnpaeneHHoe. - CMN6:6XB-IMetepbypr, 2015. - 587 c. - URL:
http://znanium.com/bookread2.php?book=944508

3. Konpaes B.[l. YncneHHble MeToabl 1 nporpammmpoBaHue: YyebHoe nocobue / B. L. Kongaes; MNog
pen. J1.I'. MarapuHoii. - M.: NI ®OPYM: HAL MHDPPA-M, 2014. - 336 c. - URL:
http://znanium.com/bookread2.php?book=452274

4. MNanTenees A.B. YucneHHble Metonbl. [MpakTukym : y4eb. nocobue / A.B. MaHTenees, N.A.
Kyopsisuesa. M.: UHPPA-M, 2017. - 512 c. - URL:
http://znanium.com/bookread2.php?book=652316

7.2. JlononHuTenbHasa nuteparypa:

1. l'ynuH A. B. BBeaeHne B YMCNEHHblE METOAbI B 3afa4ax U ynpaxHeHnsx: yiebHoe nocobue / A.B.
l'ynuH n gp. - M.: APTAMAK-MEOWNA: NHOPA-M, 2014. - 368 c. - URL:
http://znanium.com/bookread2.php?book=454592

2. MaHuyes B. b. HncneHHble metoabl. [locTOBEpPHOE M TOYHOE YUCNEHHOE pelieHne anddpepeHu.n
anrebp.ypasHeHuii B CAE-cuctemax CAIMP: yy.noc. / MaHunyes B.B., Mha3koea B.B., KyabmuHa .A.
- M.: HALU MH®PA-M, 2016. - 152 c. - URL: http://znanium.com/bookread2.php?book=423817

3. Baxsanos H.C. YncneHHble MeTOabI B 3a4a4ax U ynpaxHeHUsx [OneKTpoHHbIN pecypc]: yyeb.
nocobve / H.C. Baxsanos, A.B. JlanuH, E.B. YnxoHkos. - Mocksa: N3pnatenbcteo 'Nlabopatopus
3HaHuit', 2015. - 243 c. - URL: https://e.lanbook.com/reader/book/70743/#1
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7.3. UHTepHeT-pecypcChbl:

BecnnatHbIn pecypc ons ctyneHTos - http://math24.ru/calculus-list.html
Obpa3zoBatenbHblii MaTeMatTU4eckmnin cant - http://www.exponenta.ru/
YyebHble matepuansl - http://math.fizteh.ru/study/

Y4ebHble nocobus - http:/kpfu.ru/main_page?p_sub=14502

YucneHHble meToapl - https://www.intuit.ru/studies/courses/2317/617/info

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHne oncumnnnHel "HYmcneHHole Metoabl” npeanonaraeT UCnosib3oBaHWE creayrouwero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yan3auum noboin BuaAeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELMAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAO6HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacce, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKITOYEHbBI K KOPNOPATMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM JJOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 61bnMoTekn chopMMPOBaH C yHETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATUBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgartenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIx roOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

WNHTepakTnBHasa gocka.
MNporpamma coctaeneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no

HanpasneHnto 44.03.04 "MpodoeccrnoHanbHoe 0byyeHme (No oTpacnsam)” n NPogouIo NOAroTOBKM
VHpopmatmka, BbIYUCANTENBHASA TEXHUKA U KOMMbIOTEPHbIE TEXHONOMN .
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AHncumoBa T.W. , cTapwwuii npenogaeatens, 6/c Kobenes N.A.

ABTOpP(bI):
Kobenes N.A.

AHncumona T.U.

PeueH3eHT(bl):
KoctuH A.B.

PeructpaunoHHbiii Homep 1016789518

Crtpannua 12 n3 12.

2
1184

AE
HH

PHEORM,

KETPOHHBH

A

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



