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1 Hesnn u 3a1a4m U3y4YeHUs TUCHUILIMHBI
1.1 Ileab ocBoOeHUS JUCHHUILIAHBI

Henn wu3yyeHuss JOUCHUIUIMHBI OIPEAEIEHBl T'OCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BhICHIET0 OOpa3oBaHUS M cooTHeceHbl ¢ obmumu wemsmu OOIT BO mo
HanpaBJiIeHUI0 NOAroToBKH «lIpuKiagHas mMaTeMaTtuka ¥ MH(OOPMATHKa», B paMKaX KOTOPOTO
[IPENOJACTCs TUCIUIUINHA.

JlaHHasi JUMCUUIUIMHA CTAaBUT CBOEH WeJbI0 U3YYEHUE OCHOBHBIX IIOJXO/0B K
HAXOXXJCHHUIO MPHOIMKEHHBIX PEIICHH OCHOBHBIX KJIACCOB 33/1a4 MaTEeMaTW4YeCKOW (hM3HKH,
MOJATOTOBKa K paboTe B 00IacTW YHMCIEHHOTO MOJETHPOBAHUS HAYYHBIX M TMPHUKIAJIHBIX
MaTeMaTHYeCKUX 3aJad E€CTeCTBO3HAHMA, (OPMHUpPOBaHHE NPOPECCHOHATBHBIX HABBIKOB
UCCIIEI0BATENS.

[Ipouiecc ocBoeHus: NaHHOM MUCHUIUIMHBI HANpaBlieH HAa MOJydyeHHE HEO0OXOJNMOTO
oObema 3HaHuM, oTBevaromux TpedoBaHusiM PI'OC BO wu olecneurBaromMX YCHEIIHOE
MIPOBEJIEHUE MArucTpoM MpOPEecCHOHANTbHON JIeATEIbHOCTH, BIAJCHUE METOJI0JIOTHEN
(bopMynTHpOBaHUS W PEHICHUS MPUKIAIHBIX 33/1a4, a TAKKe HA BBIPAOOTKY YMEHHI NMPHUMEHSTh
Ha TPaKTUKE METOJBl MPHUKIATHON MaTeMaTku u wuHpopMatuku. llenn mucHMTUIMHBL
COOTBETCTBYIOT clienyrorieii opmupyemoit komrereniuu [1K-3 (cmoco6HOCThIO pa3pabaThiBaTh
U IPUMEHSATh MaTeMaTUYECKUE METOJIbl, CUICTEMHOE M MPHUKJIAJHOE MPOrpaMMHOE oOecreueHue
JUIS pellieHus 3a]]a4 Hay4YHOU U MPOEKTHO-TEXHOJIOTUYECKOH EATEIILHOCTH).

1.2 3agauy JUMCHUIIINHBI

— YCBOGHHE HJIEH COBPEMEHHBIX YHCIEHHBIX METOJIOB PEIICHUS 3a7a4 MaTeMaTHIECKOMN
(bM3UKH, HEOOXOAUMBIX JJI PEIICHUS TPUKIAIHBIX 3a7a9 MPUMEHEHHS TUCIUTUIAHEL;

— (hopMupoBaHNE HABBHIKOB OCO3HAHHOTO BHIOOpA YHUCIEHHOTO aJTOPUTMA IS PEIICHHS
KOHKPETHOM MaTEMaTHYECKOW 3a4a4uH;

— ¢hopMUpOBaHNE HABBIKOB HCCIENOBAHUS TEOPETUUYECKUX XapaKTEPUCTHK BBIOPAHHOTO
QJIITOPUTMA U OLIEHKHU CJI0KHOCTH €r0 pealln3alliu.

OOmrast TPyZOEMKOCTh JUCHMIUIMHBI COCTABIISA€T 2 3a4€THBIX CAWHMIBI, 72
akameMuueckux vaca (u3 Hux 16 aymutopubsix). Kypc «UucieHHbIE METOIBI MAaTeMaTHUeCKOM
(UMK COCTOUT U3 TAOOPATOPHBIX 3aHATUH, COMPOBOKIAEMBIX PETYISIPHON MHAWBUIYyATBHOMN
paboToil mpemnojaBaTenss CO CTYIEHTaMHU B MPOLIECCE CaMOCTOSTENbHOW padoThl. B KkoHIe
ceMecTpa MPOBOAUTCS 3ayeT. llporpamMmoil JUCHUIUIMHBI MpeaycMOTpeHbl 16 4acoB
Ja00paTOPHBIX 3aHATHH, a TAK)KE 56 4aCOB CAaMOCTOSTEIILHON PabOThI

1.3 MecTo IMCHMIJIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

Juctunuaa  «YucaeHHbIE METOIbI  MaTeMaTH4ecKOW  (PU3MKH»  OTHOCHUTCS K
BapuaTtuBHOW 4yactu biioka 1, Gaswpyercs Ha 3HAHMAX, MOJYYCHHBIX IO CTAHIAPTY BBICIIETO
o0pazoBaHus, W SBJISACTCS HEOOXOMAMMOW JIi TOATOTOBKM MArMCTPOB II0 IIPOrpamMme
«MaTeMaTu4ecKoe MOICTIMPOBAHUEY.

Mecto kypca B mnpodeccCHOHATbHONW MOATOTOBKE MAarucTpa OMpPENeNseTcs pPOJbIo
METOJIOB YHCJICHHOTO MOJCIUPOBAaHUSA B (OPMHUPOBAHHUU BBICOKOKBATU(UIIMPOBAHHOTO
crienuanucTa B JI000iM 00JacTH 3HAHWA, UCHOJB3YIOIIEH MaTemaruueckue mojnaenu. JlanHas
TUCIUTIINHA SIBJISICTCS BaXHBIM 3BEHOM B OOECIIEUCHUU MarucTpa 3HAHUSMH, TO3BOJISIONIUMU
MPUKIAJIHUKY YCIENIHO BECTH NPOPECCHOHANIBHYIO EeATENIBHOCTE B cdepe pa3paboTKu
MaTeMaTHYeCKUX MOJENel pelIaeMbIX 3a/lad, a Takke oOecredrBaTh MOJHBIA UK IMpoliecca
MozenupoBaHus. lMMeercs soruueckas W COAEPKATEINBHO-METOIMYECKass B3aUMOCBSA3b C
npyrumu dactssmu OOIT BO. [ucnunnuza «YucClIeHHbIE METOJBI MaTeMAaTUYECKOW (HDU3UKID)
CBsI3aHA C JUCIMIUTMHAMH OOIIEHAYYHOTO IUKIIA U APYTUMHU TUCIUIUIMHAMU BapUaTUBHOM YacTH.
JlauHbBIN Kypc HamboJee TeCHO CBSI3aH C KypcaMU: MaTeMaTH4ecKHe METObl MPEICTaBICHUS U
aHalM3a MoOJelNeH, JOMOJHUTENbHbIE TJaBbl ypaBHEHHUH MaTeMaTHYecKOW (GU3UKH, MOJIENU
MEXaHUKH JIeOPMUPYEMOTO TBEPJIOTO Tea, MaTeMAaTHUYECKHE MO MEXaHUKU Pa3pyIICHUs,



MOJEIU  TEIJIOMACCOIEPEHOCa,  DICKTPOXMMMYECKass TUAPOJAMHAMMKA, MOJACIUPOBAaHUE
9KOJIOTHYECKUX IIPOLIECCOB U CUCTEM, MAaTEMATHYECKHE MOJIEIU B CECMOJIOTUH.

Heo0xoauMbeiM TpeGOBaHHEM K «BXOJHBIM)» 3HAHUSM, YMEHUSM H OTBITY JEATEILHOCTH
oOyyJaromerocsi Ipyu OCBOCHUU JAHHOW MUCHMIUIMHBI, TPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS
NPEALIECTBYOINUX IUCUUILUIAH, SBISAETCS YBEPEHHOE BIAJACHHUSA MATEpUAJIOM CIEAYIOIUX
KYpCOB: YpaBHEHHS MaTeMaTHUECKOW (H3UKH, BBIYUCIUTEIBHBIE METOJbl, MaTEeMAaTUYECKUN
aHaJu3.

1.4 Hepeqeﬂb IJIAHUPYEMBIX pe3yjibTaToB Oﬁy'leHI/Iﬂ 1mo AUCIUIIJINHE,
COOTHECCHHBLIX C INIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJ’leOﬁ nporpammal.

B pe3ynbrare usyueHus Kypca «4UCI€HHbIE METObl MATEMATUYECKON (DU3UKI» CTYAEHT
JOJKCH OBJIAJIETh.

Ilpogpeccuonanvnvie komnemenyuu
[IK-3 | crmocoGHOCTRIO pa3pabaTeiBaTh M MPUMEHATh MAaTEMAaTHUYECKUE METOIbI, CHCTEMHOE
U TPHUKIAJHOE MporpaMMHOE oOecledeHHue Ui pelleHHs 3aJad HaydHOW u
MIPOEKTHO-TEXHOJIOTUYECKOU JIeATEIbHOCTH

3Hartb — OCHOBHBIE MAaTEMAaTHYECKUE MOJIEIIN €CTECTBEHHOHAYYHBIX ITPOLECCOB U
COBPEMEHHBIE TCH/ICHIINH B 00JACTH YUCIECHHBIX METOJ0B MAaTEMaTHIECKOM
¢buzuKy.

— KOHEYHOPA3HOCTHBIEC U MPOECKTUBHBIE METOIbI PEIICHUS 3a7a4 MaTEMATHYECKON
¢buzuky;

— METOJbI PEHICHHS CETOYHBIX YPAaBHEHHU;

METOJ KOHEYHBIX JJIEMEHTOB.

YMeTh —000CHOBAaHHO BBIOPATh YUCIIEHHBIN aJITOPUTM JUTSI PELICHHUS KOHKPETHOM
MaTeMaTHYECKOH 3a1a4u.

—IIPUMEHSATh YUCIECHHBIE METO/Ibl MAaTEMAaTHUECKOH (PU3UKU K UCCIICTOBAHUIO
MaTeMaTHYECKOHN MO I,

—Ppeann30BaTh YUCIECHHBIE aJITOPUTMbI Ha KOMITBIOTEPE; COAEPIKATEILHO
HHTEPIPETUPOBATH PE3YIIHTATEI.

Brnagets |— naBbIkamu MCCITEIOBAHMS TEOPETUYUCCKUX XaPAKTEPUCTHK BHIOPAHHOTO alrOPUTMa
M OLIEHKH CIIOKHOCTH €T0 peau3aluu.

— METOJaMHM IIOCTPOEHUS U NCCIEI0BAaHUS Pa3HOCTHBIX CXEM I 3a7a4
MaTeMaTH4ecKoi (GU3UKH;

— KOHEYHO-DJIEMEHTHBIM METOJIOM; HaBbIKaMH KOMIIBIOTEPHOIO aHaIn3a
MAaTEeMaTUYECKNX MOJIETIEN €CTECTBEHHOHAYYHBIX ITPOLIECCOB.

2. CTpyKTYypa M cojiep:KaHue TUCIUIIHHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

Bun yuebnoit paboTbl Bcero uacos (cemectp 1)
KonrakTHas paboTa, B TOM YHCIe: 16,2
AyIMTOpHBIE 3aHATHS (BCEro) 16

3aHsaTus JICKIIMOHHOI'O THIIA —

3aHsaTus CCMHUHAPCKOT'O THUIIA (CCMI/IHapBI, IMPAKTHUYICCKHUC SaHSITI/IH) —

JlaGopaTopHbIe 3aHATUS 16
Nuas koHTaKTHasA padora: 0,2
KonTpons camoctosarensHoii pabotsl (KCP) —
ITpomexxyrounas arrecrauus (MKP) 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe: 55,8
BrinosiHeHue MHIMBUTYyaTbHBIX 3aJaHUN 32




ITpopaboTka yqeGHOTro (TEOPETHUECKOT0) MaTeprasa

23,8

IIpoMe:kyTouHasi aTTecTanus (3a4er) 0,2

OO0masi Tpy10€eMKOCTh  4ac. 72
B TOM 4MCJIe KOHTAKTHasi padoTa 16,2
3a4. efl. 2

2.2 CTpyKTypa IMCHUIJIHHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOTHI U UX TPYJOEMKOCTH IO pa3esiaM AUCLIUILIUNHBIL.

KosmyecTBo 4acoB
Ne HanmenoBanue pasnenos Aymutopuai | Bueaynuropras
Bcero pabota paborta
JIP CPC
1 OcCHOBHbBIE TIOHSTHS TEOPUU PA3ZHOCTHBIX CXEM. 8 9 6
[TpuHnun MakcuMyMa JijIsi pa3HOCTHBIX CXEM
2 HNHcTpymeHTapuii MaTeEMaTUYECKUX ITAKETOB IS 6 5 4
peain3alii METOI0B pelleHus 3a7a4 MaTQU3UKH
3 | YcTOoMUMBOCTh pa3HOCTHBIX CXEM 4 — 6
4 | Meton pa3geneHusi HepeMeHHBIX 10 2 8
5 [Ipsimbie u UTEPALHOHHbIE METO/BI PEIICHHA 6 9 6
CETOYHBIX YpaBHEHUH.
6 | Meroabl pacuierieHus 10 2 8
PasHoCTHBIE CXEMBI 111 ypaBHEHUH C
7 | mepeMeHHbIMH KO3 pULIMeHTaMU 1 HEMTUHEHHBIX 10 2 8
YpaBHEHUU
8 | Meton koHeuHbIX AneMeHToB (MKD) 10 2 8
9 O0630p U3y4yeHHOTO MaTepuaia u NpoBeACHNE 3.8 2 1.8
3ayeTa
[Tpomexxyrounas arrectanus (MKP) 0,2 — —
Hmozo: 12 16 55,8
2.3 ConepxxaHue pa3iesioB JUCUUILITHHDBI:
2.3.1 3ausaTHa JeKINOHHOI0 THIIA
VY4eOHblii 11aH He MpeycMaTPUBACT 3aHATUH JIEKIIMOHHOTO THIIA.
2.3.2 3aHATHS CEMMHAPCKOT0 THIIA
VY4eOHblii 1aH He MpeIycMaTpUBAET 3aHATUN CEMUHAPCKOTO THIIA.
2.3.3 JlabopaTopHbIe 3aHATHUSA
Ne Ne ®opua
HaumenoBanue nabopatopHbsix paboT TEKYILIETO
paboTel | pazmena KOHTPO
1 1 OCHOBHBIE IOHSTHUSI TEOPUU PA3HOCTHBIX CXEM Otyer no JIP
2 2 [IpuHuMn MakcuMyMma Jij1sl pa3HOCTHBIX CXEM Ortuer no JIP
3 3 Y CTONYMBOCTB Pa3HOCTHBIX CXEM Otuer no CP
4 4 Merto pa3esieHus IepeMEHHBIX Ortuet no JIP
5 5 [IpsiMble W UWTepalMOHHBIE METOAbl PEHICHUs
CCI”)FO‘{HLIX ypaBHeHEﬁH i P Oruer no JIP
6 6 Metob! pacuienieHust Ortuet no JIP
7 7 Meto koHeuHbIX AneMenToB (MKD) Otyer no JIP
8 8 Urorosoe 3ansitue 3auer




IIpumepHbIe 3a1aHNs HA J1a0opaTopHbIe padoThI

Pa3nes 1. OCHOBHBIE OHATUS TEOPUU PA3HOCTHBIX CXEM
IIpuMmepsl 3a1aHMI:

1) SIBHast nByXciOWHas pa3sHOCTHAs cXeMa JUIsl YPaBHEHMsI TEIUIONPOBOJHOCTH IS
cilydasi, KOTJ]a Ha TpaHMIIE 33/laHO 3HaueHue McKkomoil ¢yHkuuu. [locTpouth cxemy, BBIOpaTh
1a0JI0H, OTPEACITHUTD TOPSIIOK ANTPOKCUMAIIHH.

2) SlBHas nBYXCJOWHas pPa3sHOCTHAs CXeMa JUIsl YpaBHEHMs TEIUIONPOBOJHOCTH IS
cilydas, KOTJla Ha I'paHULE 3aJjaHa HOpMajbHas MpOU3BOJAHAs uMcKomol ¢yHkuuu. IlocTpouts
CXeMy, BbIOpaTh 11a0JI0H, ONIPEAETUTh MOPSIOK allPOKCUMALIH.

3) Yucro HesiBHAs JBYXCIIOMHAs pa3HOCTHAsI cXeMma JJIsl YPaBHEHHUS TEIIONPOBOJHOCTU
JUId cilydasl, KOIJla Ha TpaHMIle 3aJaHO0 3HaueHue HckoMmol ¢yHkuuu. Iloctpouts cxemy,
BBIOpATh 11a0JIOH, ONIPENEIUTh MOPAIOK alMpOKCUMAIIUH.

Pazpea 2. [lpuHuun MmakcuMyMma Ui pa3HOCTHBIX CXEM
IIpumepsl 3a1aHNI:

1) dna ypaBHeHus 6a_u:6_u IIOCTPOUTH SIBHYIO MOHOTOHHYIO CXEMY IEPBOTO IOpsJIKa

OX
anIPOKCUMALIHH.
2) Ha «xBagpatHOii cetke ¢ maroM N HOCTPOMTH Pa3HOCTHYIO —CXEMY,
anmpokcuMmupyromyto  3amauy  Jupuxne ana  ypaBHeHuss  Jlarulaca B obnacTH

{0<x <L,0<x, <X +1}.
3) Ha mpsamoyronsnoit cetke ¢ maramu h,h,, UCronb3ys neBATHTOYEUHBIH MAGIIOH,

MOCTPOUTH Pa3HOCTHYIO CXeMy Julsl ypaBHeHHMsl Jlamuiaca 4eTBepTOro mopsiika anmpoKCHMAIUU.
Haiitn yciioBHs Ha 1aru CETKH, MPU KOTOPBIX CIIPABEAJINB MPUHIUIT MAKCUMYMa.

Pasznen 4. Teopust yCTOWYHMBOCTH Pa3HOCTHBIX CXEM.

IIpumepbl HHAUBUAYAJIbHBIX 32JaAHU:

1) HccnepoBanme YCTOWYMBOCTH HESIBHOM JIBYXCIOWHOW Pa3HOCTHOM CXEMBI IS
YpaBHEHHUS TEIJIOMPOBOJHOCTH C MOMOIIBIO CIIEKTPATILHOTO YCIOBHUS.

2) MHccnenoBanne yCTOWYMBOCTH HESBHOW JBYXCIOWHOW PA3HOCTHOM CXEMBI IS
ypaBHEHHUS KOJICOaHUN C TOMOIIBIO CTIEKTPAIBHOTO YCIOBHSL.

3) HccnemoBaTh 4YMCTO HESIBHYIO PA3HOCTHYIO CXEMY Ui JBYMEPHOTO YypaBHEHUS
TEIJIONPOBOTHOCTH.

Paznen 5. [IpsiMble u uTepallnOHHBIE METOIbI PELLICHUS] CETOYHBIX YPAaBHEHHIA

IIpumepsbl 3a1aHMii:

1) Pemenue kpaeBoii 3a1a4un 17151 OTHOMEPHOTO YPABHEHHUS TEIUIONPOBOJAHOCTH METOJI0OM
KOHeuHbIX pa3Hocrel. Cxema Kpanka-Hukomncona.

2) Pemienue kpaeBoit 3a1auu JUisl AByMEpHOTo ypaBHeHus Jlamnaca MeTo1oM MaTpUuyHOH
MIPOTOHKH.

3) Pemenue kpaeBoil 3amaud Uid JBYMEpPHOTO ypaBHeHus Jlammaca momepeMeHHO-
TPEYrOJbHBIM METOJIOM.

Pa3znen 6. Metobl pacuienieHust

IIpuMmepsl 3a1aHNI:

1) [TocTpoeHue cxeMbl paciierieHus Al ABYMEPHOTO ypaBHEHUS TETIOTMPOBOHOCTH

2) IloctpoeHue cxembl pacIIEIUIEHUs MO (HU3MUECKUM IPOLEccaM OJHOMEPHOTO
ypaBHEHUs nepeHoca u tupdysuu.

3) IlocTpoeHue cxembl pacuieIuieHus Mo (PU3MUECKUM IpoIeccaM YpaBHEHUS MUTPAIUU
MIPUMECH C YUYE€TOM aJBEKIMU U €CTECTBEHHOW JIerpaJalvu.

Pa3znen 7. Pa3HOCTHBIE CXeMBI Ui YpaBHEHUN C TMEepeMEHHBIMH KOX(POUIUECHTAMH U
HEJIMHEUHBIX YPaBHEHUM.



IIpuMmepsl 3a1aHNI:

1) IoctpoeHue cxembl Uil ABYMEPHOTO ypaBHeHUS auddysun ¢ mnepeMeHHBIMU IO
OJTHOM U3 KoopauHat ko3 dunmentamu auddy3un

3) IloctpoeHue cxeMbl ypaBHEHHS MUTpAIMd TPUMECH C Y4YETOM aJIBEKLUUU H
€CTECTBEHHOH JIerpajlaliiyl ¢ NEPEeMEHHBIMH KOApPULInEeHTaMHU.

Pazgen 8. Meron koneuHsIx snemeHToB (MKD)

IIpuMmepsI 3a1aHMI:

1) Ha mnepaBHOMepHOH ceTke ¢ marama h =X -—X,, 1=2,..,N mocrpouts
npubmmkenHoe B cmbiciie MKD pemienwne 3amaun U (X) =2,0<x<1,u (0 =0, u (1) =1.
2) Ha HepaBHOMepHOH ceTke ¢ maramu h =X —X_,,1=2,..,N mocrpours

npubmmKeHHoe B embicne MKD pemenne 3agaun U"(X)-u=x, 0<x<1, u(0)=u(1)=0.

2.3.4 [IlpumepHasi TEeMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie IpoeKThI Uiy paboThL: He npedycmMompensl

2.4 IlepeyeHb yueOHO-MeETOANYECKOr0 OOecnedeHHs AJIsl CAMOCTOAATEIbLHOM padoThl
00y4aromuXxcH Mo JUCUMIIIIMHE

[Tepedyenn yueOHO-METOIUUECKOTO OOSCTICUSHHS TUCIIUTUINHBI

Ne Bun CPC o
10 BBITIOJTHEHUIO CAMOCTOSITEIFHOM pabOThI
1 1. Asmrasur C.JI. UwmcieHHbIE  aNrOpUTMBI  KIJIACCHYECKOM
Matematndeckoil Qusuku. M.: Jmamor-MU®OU, 2010. 240 c.
[DnexkTpoHHBIH pecypc]. - Pexum JIOCTyTIA:

http://biblioclub.ru/index.php?page=book&id=135962

2. Baxsamos, H.C. Uucnennsie meronsl / H.C. Baxsamos, H.IIL.
IToarororka Kunkos, I'.M. KobenbkoB. M.: MzpatenbctBo "JlaGoparopust

WHAWBUIYyAIbHBIX SaI[aHI/If/'I 3HaHI/II71", 2015. .639 c. [SHCKTpOHHI)IP'I pecypc] — Pexum aocTtyna:

https://e.lanbook.com/book/70767.

1. CaBenxoBa, HII. YucneHHble METOABI B MAaTEMaTHYECKOM

mozenupoanuu. / H.I1. CaBenkora, O.I'. IIpoBopoa, A.}O. MokuH.

M.: UHOPA-M, 2014. 176 c. [OnekrtpoHHBIA pecypc]. — Pexum

nocryma: http://znanium.com/bookread2.php?book=455188

2 2. Baxsamos, H.C. Yucnenusle meronsl / H.C. baxsamos, H.II.

Kunkos, I''M. KobGempkoB. M.: UzmarensctBo "JlaGopatopus

3rannii”, 2015. .639 c. [DnexTponHBIN pecypc] — Pexum mocryna:

https://e.lanbook.com/book/70767.

3. CaBenkoBa, HII. UwucneHHble Meromsl B  MAaTEMATHYECKOM

monermpoBarnu. / H.IL. CasenkxoBa, O.I'. TIpoBopoa, A.}O. MokwuH.

M.: UHOPA-M, 2014. 176 c. [OnekrpoHHBIA pecypc]. — Pexum

nocryma: http://znanium.com/bookread2.php?book=455188

[ToaroroBka K TeKylemy u
MIPOMEKYTOUHOMY
KOHTPOJIIO

VY4ebHO-MeToinYecKue MaTepualibl JUIsl CaMOCTOSITENIbHOM pPaboThl OOy4aromuxcs U3
qucia MHBAIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOXKHOCTAMHU 310poBbs (OB3) npenocrasstorces
B (hopMax, alaliTUPOBAHHBIX K OTPAaHHYCHUSM UX 370POBBS U BOCIPUATUS HH(POPMAIIIH:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B 11e4aTHOM hopMe yBeTUUYEeHHBIM HIpU(TOM,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU CITyXa!

— B reyatHoi dopme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— B rie4atHoi ¢opme,
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— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.
I[aHHBII‘/JI MNEpCUCHb MOKCT OBITH KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHI'CHTA
00yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

C TOukuM 3peHuss MNPUMEHSEMBIX METOJIOB HCHOJB3YIOTCS KaK TpaJulMOHHbIE
MH(POPMAIIMOHHO-O0BSCHUTENbHBIE JICKIIMM, TaK W WHTEPAaKTUBHAS I0Jada Marepuaja ¢
MYJIbTUMEIUHHON cucTeMoil. KoMITbIOTEpHBIE TEXHOJIOTHH B JAaHHOM Cilydae O0eCIeuuBaIOT
BO3MOKHOCTh Pa3HOIUIAHOBOI'O OTOOPaKEHMs AJTOPUTMOB U JIEMOHCTPALMOHHOIO MaTepHaa.
Takoe coueraHue IO3BOJIAET ONTHUMAJIBHO HCIIONIB30BATh OTBEACHHOE BPEMS MU PACKPHIBATH
JIOTUKY U COACPKaHUE TUCLHUTINHBI.

Cemectp Bun Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTENIbHbIE Oomee
3aHSTHS TEXHOJIOTUU KOJIMYECTBO YacOB
HNHTrepakTuBHAsA nojada MaTepuana C MYJIbTUMEIUWHON
cucteMoi. OOCyX/IeHUE CIOXKHBIX U JUCKYCCHOHHBIX 4
BOIIPOCOB.
1 P No Tema KOJINYECTBO YacOB
1 [Ipsimbie u MTEPALMIOHHEIE METOBI PEIIEHHS 5
CETOYHBIX YpaBHEHUI
2 Merton koHeuHbIX 37eMeHToB (MKD) 2
Hmoezo: 4

Hens nabopamopnozo 3anamua — HAyduTh NPUMEHITb TEOPETUUYECKUE 3HAHUS MPH
pEelIeHHH W UCCIENOBAaHUM KOHKpPETHBIX 3afad. JlabopaTopHble 3aHATHS MPOBOJATCS B
KOMITBIOTEPHBIX KJIacCax, MPH 3TOM MPAKTUKYeTCs paboTa B Ipymmax.

Tembl, 3a1aHUg U BOIMPOCHI U CaMOCTOSITENIbHON paboOThl MPU3BAHBI CPOPMHUPOBATH
HABBIKM TOWCKa HMH(QOpPMAIMK, YMEHHS CaMOCTOATEIbHO PACHIUPSITh U YIrIyOJsATh 3HAHUA,
MOJIyYE€HHBIE B X0/I€ JICKIIHOHHBIX U JIA0OPATOPHBIX 3aHITHIA.

[Toaxon pa3bopa KOHKpPETHBIX CUTYallUHd HIMPOKO MCIIOJB3YeTCsl KakK IpernojaBaTelieM,
TaKk M CTYACHTaMH MpU TMPOBEICHUU aHAIM3a PE3ylIbTaTOB CAMOCTOATENbHON pPaboThl. ITO
00yCIIOBJIEHO TE€M, YTO Kak/lash KOHKpETHas 3a/1a4a IpU CBOEM HCCIICIOBAHUU UMEET HECKOJIBKO
MOIX0JI0B, a 3TO TpeOyeT pa3dopa U OLEHKH 11eJI0 COBOKYIMHOCTH KOHKPETHBIX CUTYaIIHA.

I'pynnoBble uHAMBHAYaNbHBIE 3aAaHus (OPMHUPYIOT HABBIKM HCCIIEIOBATENbCKON
paboThl B KOJUIEKTHBE.

4. OueHOYHBbIE CPEACTBA A/l TEKYLIero KOHTPOJISl YCIIeBaeMOCTH U IIPOMEKYTOYHOM
aTTrecTaluu

VYuebHasi AeATENbHOCTh MPOXOJUT B COOTBETCTBUU C IpaMKOM y4eOHOro mpoliecca.
IIpouecc camocTosATENbHOM pabOThl KOHTPOJIMPYETCS BO BpeMs ayAUTOPHBIX 3aHATUH U
UHAMBUIYAJIbHBIX KOHCYAabTauui. CamocTosTelbHas paboTa CTYAEHTOB NMPOBOAUTCS B (opme
U3yUYEHHsI OTAEIbHBIX TEOPETUUYECKUX BOIIPOCOB IO MpeAIaraeMoi JuTepaType.

@DoH/ OIIEHOYHBIX CPEACTB TUCLUUIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJIA (CM.
CIHMCOK JIa00OpaTOPHBIX paboT, 3a71a4 U BOIPOCOB) U UTOTOBOM aTTeCTallUH (3aueTa).

B kauecTBE OLEHOYHBIX CpEACTB, WCIHOJB3YEMBIX JUISI TEKYIIETr0 KOHTPOJIA
yCIIEBA€MOCTH, TMpeasaraeTcs IMepeyeHb BOIMPOCOB, KOTOPbIE MpopaldaThIBAIOTCS B Ipolecce
OCBOEHHUSI Kypca. J[aHHBIN IepeueHb OXBAaThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIIOYas
3HaHUS, MOJy4aeMble BO BpeMsl CaMOCTOATENbHON paboThl. KpoMme TOro, BaXKHBIM 3J1€MEHTOM
TEXHOJIOTUU SIBISIETCSI CAMOCTOSITEJIPHOE pEIIEHHWE CTYJEHTaMM M cJada 3aJaHuid. OTo



MOJIHOCTBIO MHIMBUAYadbHast (opma oOyuenus. CTyneHT paccKasblBa€T CBOE pELICHHE
IIPENOIaBaTeI0, OTBEYAET Ha JONOJIHUTEIbHBIE BOIIPOCHI.

OneHka ycneBaeMOCTH  OCYIIECTBISIETCS IO  pe3ylbTaTaM: CaMOCTOSTEIbHOIO
BBITMIOJIHEHUST  J1a0OpaTOpHBIX  paboOT, YCTHOTO Ompoca MpU  CcAade  BBINOJHEHHBIX
CaMOCTOSITENIBHBIX ~ 33/IaHUM, MHIUBUAYaJIbHBIX  JaOopaTOpHBIX  3amanuii, IIpoBepka
WHIUBUAYAIbHBIX 33JaHUH M YCTHBIH ONPOC IO HMX pe3yldbTaTaM I[O3BOJISIET IPOBEPUTH
komrrereniuu [1K-3.

IIpumepHBIii IepeYeHb 3a4eTHBIX BONPOCOB

=

Pa3HOCTHBIC CXeMBI JJIs1 ypaBHEHUS TEIUIOMPOBOTHOCTH.

2. YucTto HesBHAas IBYXCJIOWHAs Pa3HOCTHAS CXeMa IS YPAaBHEHUS TEIUIONPOBOIHOCTH JIJIS
ciydasi, KOTJa Ha TpaHWIe 3aJaHa HOpPMallbHAs MPOW3BOJHAS HWCKOMOW (PYHKIIUH,
[TocTpouTh cxemy, IIa0JIOH, TOPSAOK AIMPOKCUMAIINH.

3. SIBHas NBYXCIOWHAs pa3HOCTHAs CXeMa JUIsl YpPaBHEHUs KOJICOAHW JIS CiTydas, Korja Ha

TpaHUIle 3aJIaH0 3Ha4YeHWe WCKOMOW (yHKIMH, [locTpoeHHe cxembl, IIa0JI0H, TOPSIOK

anmpOKCUMAIIUH.

Pa3HOCTHBIC CXEMBI JIs1 BOJIHOBOTO YPaBHEHUS.

KoHcepBaTHBHBIC U HEKOHCEPBATUBHBIC PA3HOCTHBIC CXCMBI.

3agaun Ha COOCTBEHHBIE 3HAYEHUS.

[TorpenrHoCcTh armmpOKCUMAIIH W TIOTPEITHOCTD CXEMEI.

CdhopmynupoBaTh ornpeielcHIe HEYCTOHIMBOCTH PA3HOCTHOM CXEMBI.

[IpyHIKI MaKCUMyMa U €TO CIIEICTBHSL.

0. Teopema cpaBHEHHS. Y CTOWYMBOCTH IO TPAHUIHBIM YCIIOBHSIM.

1. CxommmocCTh pa3HOCTHOM 3amauu Jupuxie.

12. Cxema c Becamu AJisl ABYMEPHOIO ypaBHEHUS TEIJIONPOBOIHOCTH.

13. OrmeHka CKOPOCTH CXOJIMMOCTH UTEPAIIMOHHBIX METOIOB.

14. Cxema merona 3erinend.

15. Cxema merona SIxo0Ou.

16. ITonmepemMeHHO-TPEYroIbHBIN UTEPAITMOHHBIA METO/I.

17. WTtepanmoHHBIA METO ] IEPEMEHHBIX HAPABJICHUMN.

18. MeToa MaTpuyHOM MPOTOHKH. Y CTOWYHUBOCTb.

19. MeTo KOHEYHBIX 3JIEMEHTOB.

20. I'moGanpHas MaTpHIlA )KECTKOCTH

REBE©Ooo~N O~

3agaum VISl CAMOCTOSITEJILHOTO pelleHust

=

Pewrenne kpaeBpIX 3a/1a4 1151 OJHOMEPHOTO YPaBHEHUS TEIUIONPOBOIHOCTH METOJIOM CETOK.

2. Pemenne kpaeBbIX 3a7a4 JUid OJHOMEPHOIO ypaBHEHUS THIIEPOOIMYECKOr0 THUIA METOJI0M

CETOK.

Y CTOMYUBOCTD PA3HOCTHBIX CXEM U1l YPABHEHHUM B YACTHBIX IIPOU3BOIHBIX.

4. PemeHue KpaeBbIX 3a4ad MJig JBYMEPHOTO YpPaBHEHHUS TEILIOMPOBOJHOCTH METOAOM
KOHEUHBIX Pa3HOCTEN.

5. Pemenne kpaeBbIX 3aJad A ypaBHEHUH OSIUIMITHYECKOTO THUIA METOJAOM KOHEUYHBIX

Pa3HOCTEM.

w

5. IlepeyeHb OCHOBHOW M JONMOJHHUTEIbHOH Y4eOHOW JHMTepaTypbl, HEOOXOAUMON
JJIS OCBOCHM S AMCHUIIJINHbBI

5.1 OcHoBHast JluTeparypa:

1. Anrazun C.JI. YncneHHble alropuTMbl KJIACCHUECKOM MaTeMaTndeckoi ¢u3uku. M.:
Huanmor-MHU®U, 2010. 240 c. [OnexrpoHHbli pecypc]. — Pexum  gocryna:
http://biblioclub.ru/index.php?page=book&id=135962


http://biblioclub.ru/index.php?page=book&id=135962

2. baxsamo, H.C. Yucaeunsie Metronsl / H.C. Baxsamos, H.II. Xwungkos, I'.M.
KoGenbkoB. M.: U3narensctBo "Jlaboparopus 3nanuit", 2015. 639 c. [DnekTpoHHBIN pecypc] —
Pexxum noctyna: https://e.lanbook.com/book/70767.

3. CaenkoBa, H.II. Yucnennple MeTOAbl B MaTeMarudeckomM MmojaenupoBanuu. / H.IL.
CasenkoBa, O.I'. [IpoBopoBa, A.IO. Mokun. M.: UH®PA-M, 2014. 176 c. [DnekTpOHHbIH
pecypce]. — Pexxum mocryma: http://znanium.com/bookread2.php?book=455188

5.2 lono/iHUTe/IbHASL JIUTEpaTypa:

1. AromkoB, B.M. Meroapl pemieHusi 3ajad MaTeMaTH4YeCKOW (u3Mku: [ydeOHOe
nocobue| / B.U. Aromkos, ILb. Jly6osckuii, B.Il. llyrses; mox pex. .M. Mapuyka. M.:
OU3SMATIINT, 2002. 320 c.

2. I'ynun, A.B. YCTOWYMBOCTH HETOKAIBHBIX Pa3sHOCTHBIX cucteM / A.B. I'ymun, H.U.
HNonkun, B.A. Mopo3zosa. M.: URSS : [U3x-Bo JIKI], 2008. — 316 c.

3. Hdemumosuu, B.II.  UwucieHHeie MeTOpI aHaM3a:  NpUOMIKeHHe  (QyHKIWH,
midpdepeHunanbable U UHTerpaibHble ypaBHeHus. / bB.IL JdemupoBuu, M.A. Mapon, 3.3.
lysanosa; nox pexn. b. I1. lemunosuya. M.: Hayka, 1967. 368 c.

4. Unbun A.M. YpaBHenus marematuueckoid ¢puzuku M.: DUSMATIIUT, 2009. 192 c.
[DnexTponHbIit pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/2181.

6. Ilepeyenp pecypcoB  HMH(}OPMANUMOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«I/IHTepHeT», HCOﬁXO}II/IMbIX AJIA OCBOCHUA JUCIHIUIIJIMHBI

1. OnextponHbli crnpaBouHUK «MHQOPMHUO» [UIsT BBICIIMX Y4e€OHBIX 3aBEACHUU
(www.informuo.ru);

2. YuuBepcuretckas oudiamnoteka on-line (www.biblioclub.ru);

3. becrimatHast anekTpoHHas OuOMMOTeKa OHIAHH «EaMHOE OKHO JIocTyma K
obpasoBaTenbHBIM pecypcam» // http://window.edu.ru/;

4. Poccwuiickoe obpazoBaHmUe. ®denepanbHBIN 00pazoBaTeNbHbBIN nopTal.
/Inttp://www.edu.ru/.

7. MeToauveckue yKa3aHus ISl 00y4al0IIUXCs 110 OCBOCHUIO U CIUTIHHBI

VYyeOHasi NeATeNbHOCTh MPOXOAUT B COOTBETCTBUU C rpadMKoOM y4eOHOTO Iporiecca.
[Ipomiecc camocTosITeNbHOW pabOTHI KOHTPOJMPYETCS BO BpeMsi ayJAWTOPHBIX 3aHITHH U
WH/IMBUIYAIBHBIX KOHCYIbTanuid. CamMocTosTeNbHasT paboTa CTYACHTOB HPOBOIUTCS B (opMe
W3YUYEHHsSI OTJICJIBHBIX TEOPETUYECCKUX BOIPOCOB IO MPEIaraeMoid JINTepaType, pelieHue 3aaad
Y TIOJITOTOBKA Pac4YeTHOTO 3aIaHusl.

@DoH/T OIIEHOYHBIX CPEACTB TUCHUIUTMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJIS (CM.
CIHCOK JTa0OpaTOPHBIX padoT, 3a/la4i M BOIPOCHI, IPUMEPHBIC BAPUAHTHI KOHTPOJIBHOUM pabOThI
Y pacyeTHBIX 3aJJaHHIi) K UTOTOBOH aTTecTaluu (3a4eTa).

B kadecTBe OIICHOYHBIX CpPEICTB, KCIOJB3YEMbIX JUISI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH, TPEIaracTcs IMepPeYeHb BOIMPOCOB, KOTOPBIE MPOpadaThIBAIOTCS B IpoIecce
OCBOeHHS Kypca. [laHHBIN TepeYeHb OXBAaThIBACT BCE OCHOBHBIC pa3felibl Kypca, BKIFOYAs
3HaHUS, MOJIydacMbIe BO BPEMs CaMOCTOSITEIILHONH pa0OThl. BakHBIM 3JIEMEHTOM TEXHOJIOTUU
SBJIIETCS CAMOCTOSITENIFHOE pELICHHEe CTYACHTaMH M cJada 3aJaHuid. DTO TMOJHOCTHIO
uHauBUAyanbHas (opma oOydeHusa. CTyIEeHT paccKa3blBaeT CBOE pEIICHHE IPErnoiaBaTelio,
OTBEUaeT Ha JOMOJHUTENbHBIE BOMPOCH.. Kpome TOro, CTyI€HTOM BBINOJTHSETCS U
MIPEJICTaBIsIeTCS MHIUBUYATbHOE PACUeTHOE 3aJaHHe.

OneHka yCNeBaeMOCTH OCYIIECTBISIETCS IO  pe3ylbTaTaM: CaMOCTOSTEIBHOTO
BBITIOJIHEHUS J1a00paTOPHBIX paboOT, MPOBEPKHM KOHTPOIBHOW pabOThl, YCTHOTO OMpoca MpHU
c/laye BBIMOJHEHHBIX CAMOCTOSATEIBHBIX 33/IaHUN, PACUETHOTO 3a/laHusl, OTBETA Ha 3ayeTe (i
BBISIBIICHHUS] 3HAHMS W TOHHMAaHHUS TEOPETHYECKOro MaTepuana Aucuuruinasl). [IpoBepka
WHIUBUAYAIbHBIX 33aJaHUNl M YCTHBIH OMPOC MO HX pe3ylbTaTaM MO3BOJISIET IMPOBEPUTH
komrereHiuio [1K-3. CyiiecTBeHHBIM 3lIeMEHTOM 00pa30BaTeNbHBIX TEXHOJOTHI SBISETCS HE
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TOJIbKO YMEHHUE CTYyJIEHTa HalTU pElIeHHE IOCTABJIECHHOM 3a/ay, HO U JIOHECTHU €ro JI0 BCei
ayIUTOpUU. 3aluTa pPacyeTHO-rpaUUYecKoro 3aJaHus IPOBOJUTCS B BHUJAE INPEACTABICHUSL
pesynbraroB (cpeactBamu MS Office) u ux oOcyxaeHHS U CIY)KUT KOHTPOJIEM JUIS IPOBEPKU
IK-3.

B pamkax camocTosITENbHOM pabOThl CTYJEHT IOTOBUT pacyeTHyI0 padory. Kaxmwbit
CTYICHT BBIIOJHSET padoTy MO OJHOM TeMme (CM. IpUMEpHbIE pacdeTHble 3agaHus). OTuer no
paboTe BBHINOJHAIOT Ha HucTax opmaTta A4. CTpaHUIIBI TEKCTA, PUCYHKH, (DOPMYIIBI HYMEPYIOT,
PUCYHKH CHA0Kalo0T MOJAPUCYHOUHBIMU HaanucsaMu. TekcT ciaeayer nedarars mpudrtom Neld ¢
MHTEPBAIOM MEXIy CTpokamu B 1,5 mHTEpBana, 0e3 HEAOMyCTHMBIX COKpamleHWid. B KoHIe
OTuYeTa JOJUKHBI OBbITh clieNaHbl BbIBOJAbL. OTYeT OJDKEH ObITh MOJANUCAaH MaruCTPaHTOM C
yKazaHueM aatbl ero ogopmieHusi. OTUeThl, BBHITOJIHEHHBIE 0€3 COOIOCHUS TIEPEUNCICHHBIX
TpeOOBaHUI, BO3BPAIIAIOTCS Ha IOPAOOTKY.

BoinosiHeHHas MarucTpaHToM paboTa NpeAbsABIISIETCS Ha 3adere, Ie MPOUCXOIUT €€
3aluTa.

Hepeqem, BOIIPOCOB, BLIHOCHUMBIX HA 3a4€T

Paznocrthas 3amgaua Jupuxne gy ypasHenus Ilyaccona.

[IpuHnmn Mmakcumyma. CylecTBOBaHUE M €IMHCTBEHHOCTh PA3HOCTHOM 3a1a4Hu.

Y CTOMYMBOCTB U CXOAUMOCTD Pa3HOCTHOM 3a1aun upuxiie.

[IpuMeHeHne mpUHIIMITA MAKCUMYMa K HECTAIIMOHAPHBIM PA3HOCTHBIM 3a7a4aM.
MOHOTOHHBIE PA3HOCTHBIE CXEMBI.

Or1eHKa CKOPOCTH CXOJIMMOCTH CTAI[MOHAPHBIX UTEPAITMOHHBIX METO/IOB.
[Ipumenenne meto10B AAk0OH U 3eiiiens K peLIeHHIO CETOYHbIX YPaBHEHUH.
AnreOpandeckas TEOpHs MOTIEPEMEHHO-TPEYTOJIHHOTO UTEPAIIMOHHOTO METO/IA.
Meto MaTpUYHOM TPOTOHKH.

0. Meron penykiumu.

1. Pemenue pazHoctHoro ypaBHeHUs [lyaccona Mmetogom ObicTporo npeobdpazoBanms Dypbe.
12. WTtepanmoHHBIN METO] IEPEMEHHBIX HAITPABJICHHI.

13. KanoHuueckuii BU ¥ OTIpeACIICHNE YCTOMUYNBOCTH ABYXCIOMHBIX PA3HOCTHBIX CXEM.
14. Teopema 00 ycTOMYMBOCTH 1O HAYaJbHBIM JAHHBIM JIBYXCIOMHBIX PA3HOCTHBIX CXEM.
15. YcroitunBOCTh HECAMOCOTPSHKEHHBIX IBYXCIOWHBIX PA3HOCTHBIX CXEM

16. Kanonuueckuii BUj 1 onpe/ielieHue YCTOMUYUBOCTH TPEXCIOMHBIX PA3HOCTHBIX CXEM.
17. Kyco4Ho-IuHEITHOE BOCIIOTHEHNUE CETOUYHBIX (DYHKITHIA.

18. CymectBoBaHME U €TUHCTBEHHOCTH IPUOIMKEHHOTO pemerus MKD.

19. CpoiicTBa mpUOIMKEHHOTO PEIICHHUS, UCCaeA0BaHus cxoqumocTu MKD.

20. MKD mnsa ypaBuenus [lyaccona.

RBRowoo~NokwNE

IIpumepHbIii BApMAHT KOHTPOJbHOM padoThI

1. Pemuts KpacBYyIO 3a/1a4y I YPABHCHUS TCIIOIIPOBOJHOCTH

2
W _10U 6 x<09,
ot 40X
u(x,0)=1-x%, w:;—t, u(0.9,t)=0.271,
X +

HWICTIONIBb3Ysl YMCTO HesiBHYI0 cxeMmy ¢ maroM h=0.3 mo X u marom 7 = 0.1 mo t mpu 0 <t <0.3.

2. Pemuth KpacBYIO 3a/1a4y I YPABHCHUA l"I/Il'Iep6OJ'II/ILICCKOFO THUIIA

2 2
8l;=28l:— ! , O0<x<2,
ot ox- t+2
ou(x,0) ou(2,t) 1
0)=x*(2-x), ———~~=x, u(0,t)=0, =— ,
u(x,0)=x*(2-x) X, u(0,t) ™ Tt

10



UCTIOJB3Ys siBHYIO cxeMy ¢ marom h=0.5 mo X u marom 7=0.2 mo tnpu 0<t<0.4.
IIpumepHBbIe BADHAHTHI PACYETHBIX 3aJaHUI

1. Pemenue kpaeBO 3a1aud Ui ABYMEPHOTO ypaBHEHHUS TU(PPY3UU C YIETOM E€CTECTBEHHOM
Jerpajaluyu U OCaXICHUSA IMPUMECU METOJOM KOHEUHBIX pasHOCTEH. Meroj pacuieuieHus 110
IIPOCTPAHCTBEHHBIM IIEPEMEHHBIM.

2. Pemenne kpaeBoW 3aja4ul JJis IBYMEPHOTO ypaBHEeHHs auddy3um ¢ ydeToM mepeHoca u
OCKJCHHS MPUMECH METOJOM KOHEUHBIX pa3HocTeld. MeToja pacuieruieHus: 1mo (Gpu3u4ecKum
Iporeccam.

3. Pemienue kpaeBoil 3amauu U1 JIBYMEPHOI'O YpPaBHEHHs TEILJIONPOBOJHOCTH METOJIOM
KoHeuHbIX pazHocTel. Cxema Kpanka-Hukosncona.

CamocrosTeIbHOE H3YYCHUE PA3ACJI0B JTUCHUIIJIMHBI

1. MWurepnossiiiust GyHKIUN ABYX MU MHOTHUX TMEPEMEHHBIX. METOa MOCTPOCHUsI Pa3sHOCTHBIX
ypaBHEHUU JJI 3a/1a4 ¢ Pa3pbIBHBIMU KOA(PUIIMEHTaMH Ha OCHOBE MHTETPAIIBHOTO TOXKJIECTBA.
Pa3nocTHBIE CXeMBl I ypaBHEHUW C pa3pbBHBIMH KOX(h(UIIMEHTaMH, OCHOBaHHBIE Ha
BapUAIIMOHHBIX MPUHIIAIIAX.

2. MWnctpymentapuii marematuueckux mnakeroB Matlab, Maple mnst peanmsamum metomoB
perieHus 3a1a4 MaTeMaTHIECKON QUK.

3. Henpsmoyronpnaas o6nacts. [IpuHImm MakcumMyma. Y TOUHEHHBIE OIICHKH T10 TIPABOM YacTH.
VYpaBHEHHE aIBEKITNH, MOHOTOHHBIE CXEMBI M METOIbI PEIICHUSI.

4. PaznoctHas cxema 3ana4yu Jlupuxie B HEMPSAMOYToJIbHOUW o0sacTu. OIEHKa MOTPENTHOCTH.
MonoToHHBIE pa3HOCTHBIE cXxeMbl. KoHcepBaTMBHBIE CXeMbl. CXOAMMOCTP MW TOYHOCTH
OJTHOPOJIHBIX KOHCEPBATUBHBIX cXeM. OIHOPOJHBIE PAa3HOCTHBIE CXEMbl Ha HEPAaBHOMEPHBIX
cetkax. JIpyrue 3agaun. KosaddunmentHas ycTOMInBOCTbD.

5. Cxema c BecaMH s JBYMEPHOTO YpaBHEHHUS TEIUIONPOBOAHOCTH. ACHMITOTHYECKAS
YCTOMYMBOCTh. PellleHre pa3HOCTHOTO YpaBHEHUSI BTOPOTO nopsjaka meroaom dypee. beictpoe
TUCKpeTHOe mpeoOpasoBanue Dypre. Pemenue pasHoctHoro ypaHeHusi Ilyaccona c¢
WCIIOJIb30BaHUEM ObICTpOro npeodpazoBanus Oypoe.

6. Meroa KOHEYHBIX PA3HOCTEH MpPU aNMPOKCHUMAIMIX CHEUAIBHOIO BHA. DKOHOMHUYHBIE
Pa3HOCTHBIE CXEMbl JJIi MHOTOMEpPHBIX 3aJad MaTeMaTU4ecKoil (u3nKu. DKOHOMUYHbBIE
(akTopu3oBaHHbIE CXeMbl. MeTOI CyMMapHOU anmpOKCUMAaIUH.

7. CxeMbl paclIeIICHHUS [0 MPOCTPAHCTBEHHBIM NepeMeHHbIM. Pacierienue no Gguandeckum
npoueccam. Meroa crabunuzauuu. [loBbiieHre TOUHOCTH MTPUOIMKEHHBIX PELICHU.

8. Henuueiinas cranuoHapHas 3agada. PasHocTHble cxembl Uig ci1ab0 HEJIMHEHHOTO
AJUIMNITUYECKOTO ypaBHEHUs. MTepalMOHHBIA METOJ MJsl PELICHUs HEJIMHEWHONW pPAa3HOCTHOU
cxeMbl. KoHcepBaTHBHBIE Pa3HOCTHBIE CXEMbl HECTAIIMOHAPHOM ra30BOil IMHAMUKU.

9. Bapuauuonnas GopMynupOBKa KpaeBBIX 3aqad IS JIMHEWHBIX U depeHInaTbHbIX
ypaBHenuil. [luckperusanus. [loctpoenue mpocTpaHcTBa THUIla KOHEYHBIX 3NieMeHTOB. CBOICTBa
CXOJAUMOCTH.

IIpumepHbIe 3a1a44 VIS CAMOCTOSITE/ILHOM PadoThI

1) TlocTpouTh aBTOMOJENHLHOE PEIIEHHE HEIMHEHHOro ypaBHEHMS TEIIONPOBOJHOCTH
ou 0
ot ox

2) ns 3amauu ((2X +1)u (X)) =-2u, O<x<l1, u (0) =0, u (1) =1 noctpouts cxemy
BTOPOTO MOPSAIKA aINPOKCUMALMK M IIPOJAEMOHCTPUPOBATH METO ] PELICHUS;

ou o ou
3) s zagaum — =—| y2— |, O0<x<1,t>0, u(0,x)=1, u(0,t)=u(Lt)=0
) ot 8x( axJ ( ) ( ) ( )
MOCTPOUTh HESIBHYIO Pa3HOCTHYIO CXEMYy BTOPOrO TMOpSJAKAa anlpOKCHUMAlUUd U

NpOACMOHCTPUPOBATE METOJ PCHICHUA.

(u 2—uj C Ha4YaJIbHBIM yCIIOBUEM U (X, 0) =X
X
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8. HepequL HH(])OpMaIII/IOHHLIX TeXHOHOFHfI, HCIIOJB3YEMBIX IIPU OCYINECTBJICHUHU
06p330BaTeJIbHOF0 nmpouecca nmo IMCIHUIlIJIMHE

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHIA

— IIpoBepka MHAMBUIYaIbHBIX 3aJaHUN U KOHCYJIBTHPOBAHHUE IIOCPEACTBOM IIIEKTPOHHOMU
IIOYTHI.

—  Hcnonp3oBaHue 3JIEKTPOHHBIX IPE3EHTALUN TP 3aLUTE UHANBUYAJIbHBIX 3a1aHUM.

- Hcnonp3oBanne MaTreMaTHYECKUX MAKETOB IIpu MMpOBCACHUHN CaMOCTOSITEIILHOU pa6OTI)I n
71a00paTOPHBIX 3aHSATHUH.

8.2 Ilepeyenb He0OXOAMMOIr0 NPOrpaMMHOTI0 o0ecrieYeHn st

=

Omnepanmonnas cuctema MS Windows.

WuTerpuposannoe opucHoe npuioxenne MS Office.

3. IIporpammHoe ofecrieueHne JUIsi OpPraHW3AalWU  YIPABISIEMOTO KOJUIGKTUBHOTO |
6e3omacHoro aoctyna B lHTepHer.

4. Maremaruueckue naketsl Maple u Matlab (FemLab)

N

8.3 IlepeyeHb HHPOPMANIMOHHBIX CIPABOYHBIX CHCTEM:

— Ilopran ®enepanbHOrO areHTCTBA MO TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH
http://www.gost.ru;

— DnektponHas oubnuoteunas cucrema "fOpaitt" (http:/www.biblio-online.ru).

— DOmnexktpoHHas OuOnuoTeuHas cucrema "YHuBepcuterckas Oubnuorexka ONLINE"
(http://www.biblioclub.ru).

— DOnexrtpoHHas OubnnoTeyHas cucrema uznatenscrsa "Jlanp" (http://e.lanbook.com).

— baza nannbix Hayunoit anekrponnsiii onomunoreku eLIBRARY.RU https://elibrary.ru/

— baza pamabpIXx Bcepoccuiickoro WHCTUTyTa HAayYHOM M TEXHUYECKOW WHQOpManuu
(BUHUTH) PAH http://www2.viniti.ru/

— ba3pl naHHBIX M aHaAIUTUYECKUE MYONMKAIMK «YHHUBEpCUTETCKas HHGOpPMallMOHHAS
cucrema POCCHUSI» https://uisrussia.msu.ru/

9. MarepuajbHO-TexHHMYecKast 0a3a, HeoOXoguMasi JJIsi  OCYIIECTBJICHUS
00pa30BaTeIbHOIO Mpolecca Mo JUCIUIIUHE

MaTepI/IaJ'IBHO'TCXHI/ILIeCKOC obecrneueHne JUCHHUIIIIMHBI 1

Ne Bug pabor
OCHAIIEHHOCTD

1.| JlexnumoHHble 3aHATUS |JIGKIIMOHHAS ~ ayJAMTOPHs, OCHAIICHHAs IPE3CHTAIIMOHHOMN
TEXHUKOM (poexTop, JKpaH, KOMITBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIMM MPOrPAMMHBIM OOECIICUCHHEM, a TaKKe

HeoOX0AMMOM MeOenbIo (A0CKa, CTOMbI, CTYb).

(aymuropuu: 129, 131, 133, A305, A307).

2. I'pymnmossie Aymutopuss Ui CEMUHAPCKUX  3aHATUH, TPYNIOBBIX U
(MHIUBUAYaJIbHBIC)  |MHIUBUIYaTbHBIX KOHCYJIbTAIIHH, YKOMILJICKTOBAHHBIE

KOHCYJIbTAINH HeoOXxoAMMOM MeOenblo (I0CKa, CTOMbI, CTYIbA).

(aymuropuu: 129, 131).

3.| Tekymuii KOHTPOIb, |AyAMTOpPHUS AT CEMUHAPCKUX 3aHATUH, TEKYLIEro KOHTPOJS U

IPOMEXYTOYHAs IPOMEXYTOYHON aTTecTalui, YKOMIIJIEKTOBaHHAs
aTTecTalus HEoO0X0oaUMON MeOenbio (AO0CKa, CTOJNbI, CTYJbs) (ayAUTOPUU:

129, 131, 133, A305, A307, 147, 148, 149, 150, 100C, A3016,

A512), xommpoTepaMH C JHIEH3UOHHBIM POTPAMMHBIM

oOecnieueHneM u BbIxo0M B uHTepHeT (106, 106a, A301)

4.| CamocrostenbHas  |KabuHer Ui caMOCTOATENbHOM — pabOThl,  OCHAILICHHBIN

pabota KOMIIBIOTEPHON TEXHHUKOH C BO3MOKHOCTHIO TMOAKIIOYEHHS K
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cetu «VHTEpHET», NPOrpaMMOM JKPAaHHOTO YBEIWYECHUS,
00eCTeYeHHbI JOCTYIOM B JJIEKTPOHHYI0 HH(OPMAIMOHHO-
o0Opa3oBaTelbHYI0O  Cpeay  YHHMBEpPCHTETa,  HE0OXOIUMOMU
MeOeINbIo (JIOCKa, CTOJIBI, CTYJIbs).
(Aymuropus 102a, untanbHbIi 3a1).

OcymiectBiieHne y4eOHOTO TMpollecca MpeanojgaraeT Hajaudue He0OXOAMMOro s
peanu3alM  JAaHHOW MPOrpaMMbl TEPEYHS MaTepUATBHO-TEXHUYECKOTO  00ecTeueHHs:
ayIuTOpud, OOOpPYIOBaHHBIE BHICONPOCKIIMOHHBIM O00OpYIOBaHMEM ISl TNpPE3CHTAIUi
(dpoBoOil MPOEKTOP, IKpaH, HOYTOYK) U HEOOXOAMMOW MeOeNbI0 (IOCKa, CTOJIBI, CTYJIbs);
KOMIBIOTEPHBIE KIACCHl C KOMITBIOTEPHOW TEXHHKOW C JIMIEH3UOHHBIM IPOTPAMMHBIM
obecrieyeHreM U HEOOXOAUMOM MeOEIbIO (JOCKA, CTOJIBI, CTYIIbsI) sl IPOBEICHUS 3aHSATHIA.

KommbrorepHas moaaepikka yaeOHoro mporecca no Hampasienuio 01.04.02 ITpuknamHas
MaremMaThka U wuH(pOpMaTHKa obecreynBaeTcs TO BCeM  JUCHUIUIHHAM. Dakyrnbrer
KOMITBIOTEPHBIX TEXHOJIOTHUH W TPUKIAIHOW MaTeMaTHUKH, OCHAIEH KOMITBIOTEPHBIMH KIJIACCAMH,
YCTaHOBJIEHA JIOKAJIbHAs CETh, BCE KOMIBIOTEPHI (haKkyabTeTa MOIKIIOYEHBI K ceT VIHTepHeT.
CrynentaMm JocTynHbl coBpeMmeHHble [I9BM, coBpemMeHHOE JIMIIEH3WOHHOE MPOrpaMMHOE
obecrieueHue.
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