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1 Hesnn u 3a1a4m U3y4YeHUsl AU CHUIIHHBI
1.1 Ileab ocBOeHUS TUCUMILIUHBI

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,
MOATOTOBKa K paboTe B 00JAaCTH YHCIEHHOIO MOJEIMPOBAHMS HAyYHBIX M IPUKIATHBIX
MaTeMaTHYeCKUX 3aJad eCTeCTBO3HaHMSA, (opMupoBaHHE MPOPECCHOHATBHBIX HABBIKOB
UCCIIEI0BATENS.

[Ipouiecc ocBoeHus: NaHHOM MUCHUIUIMHBI HANpaBlieH HAa MOJydyeHHE HEO0OXOJNMOTO
oObema 3HaHuM, oTBevaromux TpedoBaHusM PI'OC BO wu olecneurBarOmUX YCHEIIHOE
MIPOBEJIEHUE MArucTpoM MpPO(PECCHOHANBbHON  JEATENIbHOCTH, BIAJACHUE METO0JIOTHEH
(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 IPUMEHSTh MaTeMaTHYECKHUE METO]Ibl, CUCTEMHOE U MPHUKJIAJHOE MPOorpaMMHOE oOecrieueHue
JUIS pellieHus 3a]]a4 Hay4YHOU U MPOEKTHO-TEXHOJIOTUYECKOH EATEIILHOCTH).

1.2 3agauy JUCHUIIINHBI

— YCBOGHHE HJIEH COBPEMEHHBIX YHCIEHHBIX METOJIOB PEIICHUS 3a7a4 MaTeMaTHIECKOMN
(bu3uKH, HEOOXOAUMBIX IS PEIICHUs TPUKIAAHBIX 3a7a9 MPUMEHECHHS! TUCIUTUIAHEL;

— (hopMupoBaHNE HABBHIKOB OCO3HAHHOTO BHIOOpA YHUCIEHHOTO aJTOPUTMA IS PEIICHHS
KOHKPETHOM MaTeMaTHYECKOM 3a/1auu;

— ¢hopMUpOBaHNE HABBIKOB HCCIENOBAHUS TEOPETUUYECKUX XapaKTEPUCTHK BBIOPAHHOTO
QJIITOPUTMAa U OLEHKU CJI0KHOCTH €T0 peann3alii.

OOmrast TPyZOEMKOCTh JUCHMIUIMHBI COCTABIISA€T 2 3a4€THBIX CAWHMIBI, 72
akameMuuecknx vaca (u3 Hux 16 aymutopHsix). Kypc «UmucieHHbIe METOBI MaTeMaTHYECKON
(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 IMCHMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctunuaa  «YucaeHHbIE METOIbI  MaTeMaTH4ecKOW  (PU3MKH»  OTHOCHUTCS K
BapuaTtuBHOM 4yactu bioka 1, Gasupyercs Ha 3HAHMSAX, MOJYYEHHBIX MO CTAHIAPTY BBICIIETO
o0pazoBaHus, W SBJISACTCS HEOOXOMAMMOW JIi TOATOTOBKM MArMCTPOB II0 IIPOrpamMme
«MaTeMaThu4ecKoe MOJICTUPOBAHUEY.

Mecto kypca B mnpodeccCHOHATbHONW MOATOTOBKE MAarucTpa OMpPENeNseTcs pPOJbIo
METOJIOB YHUCJICHHOTO MOJCIHUPOBAaHUSA B (OPMHUPOBAHHUU BBICOKOKBATU(UIIMPOBAHHOTO
crienuanucTa B JI000iM 00JacTH 3HAHWA, UCHOJB3YIOIIEH MaTemaruueckue mojnaenu. JlanHas
JTUCIUIIINHA SIBJISICTCS BaXHBIM 3BEHOM B OOECIIEYCHUW MarucTpa 3HAHUSMH, TO3BOJISIONIUMU
MPUKIAJIHUKY YCIENIHO BECTH NPOPECCHOHANIBHYIO EeATENIBHOCTE B cdepe pa3paboTKu
MaTeMaTHYeCKUX MOJENel pelraeMbIX 3a/ad, a Takke oOecreurBaTh MOJHBIA UK Mpoliecca
MozenupoBaHus. lMMeercs noruueckas W COAEPKATEIbHO-METOIMYECKass B3aUMOCBSA3b C
npyrumu dactssmu OOIT BO. [ucnunnuza «YucClIeHHbIE METOJBI MaTeMAaTUYECKOW (HDU3UKID)
CBsI3aHa C JUCIMIUTMHAMH OOIIEHAYYHOTO IUKIIA U APYTUMHU TUCIUIUIMHAMU BapUaTUBHOM YacTH.
JlauHbIi Kypc Hambojee TeCHO CBSI3aH C KypcaMu: MaTeMaTH4YeCKHe METObl MPEICTaBICHUS U
aHalM3a MoOJelNeH, JOMOJHUTENbHbIE TJaBbl ypaBHEHHUH MaTeMaTHYecKOW (GU3UKH, MOJIENU
MEXaHUKH JIeOPMHUPYEMOTO TBEPJOTO Tela, MaTeMaTHUYECKUe MOJICTTH MEXaHUKHU pa3pyIlIeHus,



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 PE3yJabTaTe OCBOCHUS
NPEALIECTBYOIIUX JUCUUIUIAH, SBISETCS YBEPEHHOE BIIAJCHUS MAaTEPUAIIOM  CIEAYIOIIMX
KYpCOB: YpaBHEHHS MaTeMaTHUECKOW (H3UKH, BBIYUCIUTEIBHBIE METOJbl, MaTEeMAaTUYECKUN
aHaJu3.

1.4 Hepeqeﬂb IJIAHUPYEMBIX pe3yJbTaToB Oﬁy‘IEHI/Iﬂ mo AUCHHUIIIMHE,
COOTHECCHHBLIX C INIAHUPYEMBIMHU PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJ’leOﬁ nporpammal.

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

Hpod)eccuouaﬂbubw Komnemenuuu

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

3HaTh — OCHOBHBIE MaTeMaTHYECKUE MOJICIIM €CTECTBEHHOHAYYHBIX MTPOIIECCOB U
COBpPEMEHHBIE TCH/ICHIIMH B 00JIACTH YHCICHHBIX METOJ0B MaTeMaTHUYECKOM
¢buzuKy.

— KOHEYHOPA3HOCTHBIC U MMPOCKTUBHBIEC METO/IBI PEIICHUS 3a/1a4 MaTeMaTUIECKON
¢buzuky;

— METOJIbI PEIICHUS CETOYHBIX YPAaBHCHHUI,

METOJI KOHEYHEIX DJIEMEHTOB.

Ymers —000CHOBaHHO BBIOpATh YMCIICHHBIN aJITOPUTM ISl pEIICHHSI KOHKPETHOM
MaTeMaTHYECKOH 3a1a4u.

—IMPUMEHSThH YNCIICHHBIE METO/Ibl MATEMATHUECKON (PU3UKH K HCCIICTOBAHUIO
MaTeMaTHYECKOHN MO I,

—pear30BaTh YUCICHHBIC AITOPUTMBI HA KOMITBIOTEPE; COACPIKATEIILHO
WHTEPIPETUPOBATH PE3YIIHTATHL.

Branetes |— HaBbIKaMM MCCIIENOBAaHMS TEOPETHUECKHX XapaKTEPUCTHK BHIOPAHHOTO aropuT™Ma
1 OIICHKH CJIO’KHOCTH €T0 Pean3aliiu.

— METOJIaMHU MTOCTPOSHHUS U UCCIICTOBAHMS Pa3HOCTHBIX CXEM IS 3a/1a4
MaTeMaTH4eCKOW (PU3UKH;

— KOHEYHO-3JIEMEHTHBIM METOJI0OM; HaBBIKAMHU KOMITHIOTEPHOTO aHAJIN3a
MaTeMaTHYECKHX MOJICJICH €CTeCTBEHHOHAYYHBIX MTPOIIECCOB.

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 THUIIA —

3aHsaTus CCMHUHAPCKOT'O THUIIA (CeMI/IHapBI, IIPAKTUYCCKUC 3aH5{TI/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 MHIMBUYAIbHBIX 3a1aHUN 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:

Pacnpenenenne BuoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO pa3ieaM JUCIUILTAHEIL.

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
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texHomoruit u mpukiagHoin Matematuku PI'BOY BO «Ky6l'Y»,
npotokos Ne 10 ot 30.03.2018

IloaroroBka
WHIIMBHUIYAIbHBIX 3aJJaHUN

2 2. baxsamos, H.C. Yucnennsle meroasl / H.C. baxsanos, H.II.
Kunxos, I''M. KobGempkoB. M.: H3zmartensctBo "JlabopaTtopus
3aannii”, 2015. .639 c. [DnexTpoHHBIN pecypc] — Pexum mocryna:
https://e.lanbook.com/book/70767.
3. CaBenkoBa, HII. UwucneHHble MeTomsl B MAaTEMATHYECKOM
IloaroroBka K TeKkyiemy u (monemmposanun. / H.II. Casenkopa, O.I'. IIposoposa, A.JO. MokuH.
MIPOMEXKYTOYHOMY M.: UH®PA-M, 2014. 176 c. [OnekrpoHHbIA pecypc]. — Pexum
KOHTPOITIO nocryma: http://znanium.com/bookread2.php?book=455188
4. Meronnueckre yKa3aHHs 10 OPTaHU3alMH W BBIIOJIHCHHIO
CaMOCTOSITENbHON paboThl, YTBEpKACHHBIE Ha 3acelaHuM Kadeapsl
MaTEMaTHYeCKOr0 MOZCIMPOBAaHUS (aKyJIbTeTa KOMIIBIOTEPHBIX
TexHojorui u npukinaaHod maremaTtuku PI'BOY BO «Kyol'V»,
npotokost Ne 10 or 30.03.2018



http://biblioclub.ru/index.php?page=book&id=135962
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/bookread2.php?book=455188
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/bookread2.php?book=455188

Y4eOHO-MeTOAMYeCKHe MaTepualibl ISl CAMOCTOSITENIbHOM PabOThl OOy4aromuxcs H3
YHUCJIa UHBAJIUAOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMmax, alalTUPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUig i1 ¢ HapyIIEHUSIMU 3pEHHUS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM CIyXa:

— B TiedaTHou (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUig 11 ¢ HapyIIeHUMU OIIOPHO-JBUTaTEIbHOTO annapara:

— B IiedaTHou (opme,

— B JopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepedeHb MOXKET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

C ToukM 3peHuss MNPUMEHSEMBIX METOJIOB HCHOJB3YIOTCS KaK TpaJulMOHHbIE
MH(OPMaLIMOHHO-O0BSICHUTENIbHBIE JIEKIIMM, TaK W UWHTEpaKTHBHas IoJaya Mmarepuaia ¢
MyJIbTUMEAUIHON cucTeMoil. KoMmbploTepHble TEXHOJOTMU B JAHHOM Cilydyae OOECHeuMBaOT
BO3MOKHOCTh Pa3HOIUIAHOBOI'O OTOOPa)X€HHs aJTOPUTMOB U JIEMOHCTPAIMOHHOIO MaTepHaa.
Takoe couyeTaHue MO3BOJIAET ONTHMAIBHO HCIIONB30BATh OTBEACHHOE BPEMS M PACKPHIBATH
JIOTHKY U COAEPKaHUE TUCIUTIIINHBL.

Cemectp Bun Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTeNIbHbIE Oomee
3aHSATHS TEXHOJIOTUHU KOJMYECTBO YacoOB
HNuTepakTuBHAs Mojadya Marepualia ¢ MYJIbTUMEIUWHOU
cucteMoil. OOCYXIEHHE CIIOXKHBIX M JAUCKYCCHOHHBIX 4
BOIPOCOB.
1 P No Tema KOJINYECTBO YacOB
1 [Tpsimbie u HTEPALHOHHBIE METO/BI PELICHHS 5
CETOYHBIX YPaBHEHUI
2 Merton koHeuHbIX 371eMeHToB (MKD) 2
Umoeo: 4

Hens nabdopamopnozo 3anamusa — HayduTb NPUMEHATh TEOPETHUECKUE 3HAHUSA IpPU
pellleHMM W HCCIEeOBAaHUM KOHKpPETHbIX 3anad. JlabGopaTopHble 3aHATHS NPOBOJATCS B
KOMIIBIOTEPHBIX KJIaccax, IPU ITOM MpaKTHKyeTcs paboTa B TpymHmnax.

Tembl, 3aaHus U BOIPOCHI sl CaMOCTOSTENILHOM paboThl MpHU3BaHbl cHOpPMUPOBATH
HaBBIKM IOMCKAa HH(POPMALUHU, YMEHHUS CAMOCTOSITENIbHO pACHIMPSATh W YIIIyONsATh 3HAHHUA,
MIOJIy4EHHBIE B XOJI€ JEKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHH.

ITonxoxn pa30opa KOHKPETHBIX CUTyallUH LIUPOKO HCHOJb3YeTCs Kak IperojaBaTelieMm,
TaK U CTYIAGHTAaMHU IpU IPOBEACHUM aHAJIM3a Pe3yJbTaTOB CaMOCTOATENbHOM pPabOThL. DTO
00yCJIOBJICHO T€M, YTO Ka)kJasi KOHKpeTHas 3a/a4a PU CBOEM HMCCIIEJOBAHUU UMEET HECKOJIBKO
MOJIXO/I0B, a 3TO TpedyeT pa3dopa 1 OLIEHKH L1eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

I'pynnoBsle MHIUMBUAYaJIbHBbIE 337aHus (OPMHUPYIOT HABBIKM HCCIIEIOBATEIbCKOM
paloThI B KOJJIEKTHUBE.

4. OneHo4YHbIe CPEeACTBA VI TEKYLIEro KOHTPOJIS yCIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaluu




YueOHasi NeATeNbHOCTh MPOXOTUT B COOTBETCTBHHM C rpaduKoM Y4eOHOTo mpoiiecca.
IIpouecc camocTosTeNnbHON pPAabOTHI KOHTPOJIUPYETCSI BO BpEMsl ayAUTOPHBIX 3aHATUH U
WHIMBUIYAIBHBIX KOHCYAbTauui. CamocTosTenbHas paboTa CTYAEHTOB NMPOBOAUTCS B (opme
U3YYEHHUS OTACIbHBIX TEOPETUUECKUX BOIIPOCOB MO IPEIaracMon JUTepaType.

@DOHJ1 OLICHOYHBIX CPEACTB JAUCLUUIUIMHBI COCTOUT U3 CPEACTB TEKYILIEro KOHTPOJA (CM.
CIHCOK JTA0OPaTOPHBIX paboT, 3a71a4 ¥ BOIPOCOB) U UTOTOBOM aTTECTAINH (3a4eTa).

B kauecTBE OLIEHOYHBIX CpEACTB, HCIOJB3YEMBIX JUISI TEKYIIEr0 KOHTPOJIS
yCIIEBAaEMOCTH, IpEAIaraeTcsi MepeueHb BOIPOCOB, KOTOpbIE IpopaldaThIBatOTCS B IpoLiEcce
OCBOEHHUSI Kypca. JlaHHBIN IepeueHb OXBaThIBAET BCE OCHOBHBIE pa3fefibl Kypca, BKIIIOYas
3HaHUS, MOJy4aeMble BO BpPEMsI CaMOCTOATENHLHONH paboThl. KpoMme TOro, Ba)KHBIM 3JIEMEHTOM
TEXHOJIOTUU SIBJISIETCSI CaMOCTOSITEJIbHOE pElIeHHWEe CTYJeHTaMM M cjJada 3aJaHuid. OTo
MOJIHOCTBIO HMHIMBUAYaldbHast (opma oOydenus. CTyneHT paccKa3blBa€T CBOE pEUICHHE
MIPEnoJaBaTello, OTBEYAET Ha JOTOJIHUTEIbHbIE BOIIPOCHI.

OneHka yCHneBaeMOCTH  OCYIIECTBISIETCS IO  pe3ylbTaraM: CaMOCTOSTEIbHOTO
BBINIOJIHEHUST ~ Ja0OpaTopHbIX  pabOT, YCTHOTO Ompoca TMpH  CcAade  BBIIOJHEHHBIX
CaMOCTOSITENIbHBIX ~ 3a/laHui, WHOUBUIYalbHbIX  JlabopaTopHbIX  3azaHuii, [IpoBepka
WHIUBUAYAIbHBIX 3aJaHUNl M YCTHBIH ONpPOC MO HMX pe3yidbTaTaM I[O3BOJISIET IPOBEPUTH
komrrerertuu [1K-3.

IIpuMepHBIil nepedYeHb 32a4€THBIX BOIIPOCOB

=

Pa3HOCTHBIE CXEMBI JJI ypaBHEHUS TEILIOMPOBOTHOCTH.

2. UYucrto HesBHas JIBYXCJIIOWHAs Pa3sHOCTHAS CXeMa IS YPAaBHEHUS TEIUIONPOBOIHOCTH JIIS
cilydas, KOTJa Ha TpaHWIC 3aJaHa HOpPMalbHAs MPOW3BOJHAS HWCKOMOW (DYHKIIWH,
[TocTpouTh cxemy, IIa0JIOH, TOPSAOK AIMTPOKCUMAIIHH.

3. JSIBHas nByXCIIOWHAs pa3HOCTHAs cXeMma JUIsl YpaBHEHHUS KOJEOaHWM Ui Cirydasi, Korja Ha

TpaHHIE 3aJaH0 3HAaYeHHE HCKOMOW ¢yHkuu, [locTpoeHune cxembl, MAOIOH, TOPSIOK

aTnMpPOKCUMAIIHH.

Pa3HocTHBIE CXEMBI /17151 BOJTHOBOTO YPaBHEHHUSI.

KoHcepBaTHBHBIC 1 HEKOHCEPBATHBHBIE PA3HOCTHBIE CXEMBI.

3agaun Ha cOOCTBEHHBIE 3HAUCHHS.

[TorpenrHoCcTh anmPOKCUMAITUN U TIOTPEITHOCTD CXEMBI.

CdopmynupoBath ornpeaesieHne HEYCTOMUNBOCTH PA3HOCTHOMN CXEMBI.

[IpuHIMIT MAKCUMyMa B €TO CJICICTBHSL.

0. Teopema cpaBHEeHHUS. Y CTOMYMBOCTD IO TPAHUYHBIM YCIIOBHUSIM.

1. CxoaummocCTh pa3HOCTHOM 3amauu Jupuxie.

12. Cxema ¢ Becam Jijisi ABYMEPHOTO YpaBHEHUS TEIIJIOTIPOBOJHOCTH.

13. OrmeHka CKOPOCTH CXOJIMMOCTH UTEPAIIMOHHBIX METOIOB.

14. Cxema meropa 3eiiens.

15. Cxema merona Sxo0Ou.

16. IlomepeMeHHO-TPEYTroJIbHBIN UTEPALIMOHHBIA METO/I.

17. VTtepanoHHBIA METO ] MIEPEMEHHBIX HAIPABJICHUM.

18. MeToa MaTpuYHOM MPOTOHKH. Y CTOWYHUBOCTb.

19. MeToa KOHEYHBIX 3JIEMEHTOB.

20. I'moGanpHas MaTpHIlA )KECTKOCTH

= N

33):[3‘[1/1 IJIAA CaAMOCTOATEJIbHOTO PECIICHUSA

1. Pemenue KpacCBbIX 3a4a4 I OJHOMEPHOT'O YpaBHCHUA TCILJIOMIPOBOJHOCTH METOAOM CETOK.

2. Pemenne KpacBbIX 3aJla4 IJII OJHOMCEPHOI'0 YPAaBHCHUSA FI/IHep6OJ'II/I"IeCKOFO THIIa METOJA0M

CCTOK.

Y CTOMYHUBOCTH Pa3HOCTHBIX CXEM JJIA ypaBHeHI/Iﬁ B HaCTHBIX MPOU3BOJHBIX.

4. Pemenne KpacBbIX 3ada4d i1 JABYMCPHOT'O YPABHCHUA TCIUIOIIPOBOAHOCTU MCTOAOM
KOHCYHBIX paBHOCTeﬁ.

w



5. Pemenune KpacBbIX 3ada4 Ijid ypaBHeHI/If/'I SJINIUIITUYCCKOTO TUIla MCETOAOM KOHCYHBIX
pa3HOCTEN.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbLHOH y4eOHOH JHTEPATypbl, HEOOXOAMMOM
AJIS1 OCBOCHMS THCIUIITHHBI

5.1 OcHoBHasi 1MTEpaTypa:

1. Anrazun C.[l. YucieHHble aIrOpUTMBI KJIACCUYECKON MaTeMaTuuecKon (Gpu3znku. M.:
Huanor-MU®OU, 2010. 240 c. [DOnexrponnbii  pecypc]. — Pexum  goctyna:
http://biblioclub.ru/index.php?page=book&id=135962

2. baxsamoB, H.C. Ywucnenusle meronsl / H.C. baxsamos, H.II. JXunxos, I''M.
KoGenbkoB. M.: U3narensctBo "Jlaboparopus 3nanuit", 2015. 639 c. [DnekTpoHHBIN pecypc] —
Pexum noctyna: https://e.lanbook.com/book/70767.

3. CaBenkoBa, H.Il. Yucnennsle MeTObI B MaTeMarudeckoM MojaenupoBanuu. / H.IL.
CasenkoBa, O.I'. [IpoBopoBa, A.IO. Mokun. M.: UH®PA-M, 2014. 176 c. [DnekTpOHHBIH
pecypc]. — Pesxum moctyma: http://znanium.com/bookread2.php?book=455188

5.2 lonosiHuTeIbHASL JIUTEpATYypa:

1. AromkoB, B.M. Meroapl pemieHust 3aiad MaTeMaTHYeCKOW (u3Mku: [ydeOHOe
nocobue] / B.U. Aromkos, I1.b. Jlybosckuii, B.Il. Illyrses; mox pen. I'.1. Mapuyka. M.:
OU3MATIINT, 2002. 320 c.

2. I'ynun, A.B. YCTOWYMBOCTH HETOKABHBIX Pa3HOCTHBIX cucteM / A.B. I'ymun, H.U.
HNonkun, B.A. Mopo3zosa. M.: URSS : [U3x-Bo JIKU], 2008. — 316 c.

3. Hemmmosuy, B.II.  UucieHHbIC METOMBI aHAIM3A:  MPUONVKEHUE  (YHKIIHH,
muddepeHunanbable U uHTerpaigbHble ypaBHeHus. / bB.IL JemupoBuu, U.A. Mapon, 3.3.
[llysanosa; mox pex. b. I1. lemunosuua. M.: Hayka, 1967. 368 c.

4. Unbua A.M. YpaBHenust matemarnueckon ¢puzuku M.: DU3IMATIINUT, 2009. 192 c.
[DnexTponHbIit pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/2181.

6. Ilepeyenb pecypcoB  HH(}OPMANUOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HTEepHeT», HeOOXOAMMBIX /151 OCBOCHHUS TUCHUTLIUHBI

1. DnexkTpoHHBI crnpaBoYHUK «MHGOPMHO» 1 BBICHIUX YUE€OHBIX 3aBEIACHHUI
(www.informuo.ru);

2. YuuBepcureTckas oubaroreka on-line (www.biblioclub.ru);

3. becrinatHast snekrpoHHas Oubnuorteka ominaiH «EauHOe OKHO JocTyma K
obpasoBaTenbHBIM pecypcam» // http://window.edu.ru/;

4. Poccuiickoe obOpazoBaHmue. ®denepanbHbIiA 00pazoBaTeNbHbBIN nopTal.
[Inttp://www.edu.ru/.

7. MeToauveckue yKazaHus J1Jisl 00y4aIOIIHUXCS 110 OCBOEHUIO THCIIUIITHHBI

YueOHasi NeATeNbHOCTh MPOXOJUT B COOTBETCTBHHM C rpadukoM y4eOHOTro mpoiiecca.
[Ipouecc camocTosTeNbHON pPAOOTHI KOHTPOJUPYETCS BO BpeMsl ayAUTOPHBIX 3aHATHH U
WHIUBUAYAIbHBIX KOHCYNbTanuil. CamocrosiTenibHas paboTa CTyJEHTOB MPOBOAMUTCA B (popme
W3YYEHHUS OTHAEIbHBIX TEOPETUUYECKUX BOIPOCOB IO MpEAiiaraeMoi TuTeparype, pelieHue 3aaa4d
Y MOATOTOBKA PACYETHOIO 3aJaHMUS.

@DOHJT OIICHOYHBIX CPEACTB JUCIUIUIMHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOIs (CM.
CIHUCOK Ja00paTOpHBIX paboT, 3a/1au U BOMIPOCHI, IPUMEPHBIE BAPUAHTHI KOHTPOJBLHON paboTHI
Y PAcUETHBIX 33/IaHUi) M UTOTOBOM aTTecTalny (3a4era).

B kadecTBe OIIEHOYHBIX CpEACTB, HCHOJIB3YEMbIX I TEKYIIErOo  KOHTPOJIS
yCIIEBAEMOCTH, MpeiaraeTcsl MepeyeHb BOMPOCOB, KOTOpbIE MpOpadaThiBalOTCA B MPOIECCEe
OCBOEHMSI Kypca. JlaHHBIA TNEepeueHb OXBAThIBAET BCE OCHOBHBIE pa3lieibl Kypca, BKIHOYAs
3HAHUS, TIOJy4aeMbI€ BO BPEMSI CAMOCTOSITENFHONW pabOThl. Ba)KHBIM AJIEMEHTOM TEXHOJOTHH
SIBJISIETCS.  CAMOCTOSATENIbHOE pEelIeHUE CTYACHTaMUd M cJada 3aJaHuid. IJTO TMOJHOCTHIO
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uHAMBHAyanbHas Gopma oOydenus. CTyAEHT paccKas3blBaeT CBOE DPEILICHHE IMPENoaaBaTelto,
OTBEYAET Ha JOIOJIHUTENbHbIE BoIpockl. Kpome TOro, CTyA€HTOM BBINOJHSETCS U
IIPEJICTABIISIETCS. UHIUBUYalbHOE PACUETHOE 3aJaHHE.

OneHka ycneBaeMOCTH  OCYIIECTBISIETCS IO  pe3ylbTaraM: CaMOCTOSTEIbHOIO
BBITIOJTHEHUS JIA0OPATOPHBIX PadOT, MPOBEPKHM KOHTPOJBHOW pabOThI, YCTHOTO OIpoca MHpu
c/laye BBINOJHEHHBIX CAMOCTOATEIbHBIX 33/IaHUN, PAaCUETHOIO 3a/laHusl, OTBETA Ha 3ayeTe (i
BBISIBJICHUSI 3HAHMST W IOHMMAaHHUS TEOPETHYECKOro Mmarepuana aucuuiuinbsl). I[IpoBepka
WHIUBUAYAJIbHBIX 33aJaHUNl M YCTHBIM ONpPOC IO HMX pe3yibTaTaM IO3BOJISIET IPOBEPUTH
koMmrereHuio [1K-3. CyiiecTBeHHBIM 351eMEHTOM 00pa30BaTENIbHBIX TEXHOJIOTUI SBISETCS HE
TOJILKO YMEHHUE CTY/JE€HTa HAWTH pEelIeHHE NOCTABJIEHHOM 3a/Ja4yd, HO U JIOHECTHU €ro JI0 BCei
ayIUTOpUU. 3amuTa PacyeTHO-rPaUUYecKOT0 3aJaHus TPOBOIUTCS B BHUJAE IPEICTABICHUS
pesynbraroB (cpeacrBamu MS Office) u ux oOcyxaeHHS U CIY)KUT KOHTPOJIEM JUIS ITPOBEPKU
IK-3.

B pamkax camocTosiTenbHOM pabOThl CTYJEHT TOTOBUT pacueTHyo padory. Kaxmwiit
CTYIEHT BBINOJHAET padoTy MO OJHOM TeMme (CM. IpUMEpHbIe pacdyeTHble 3agaHus). OTueT 1o
paboTe BBINOJHSAIOT Ha jucTax popmara A4. CTpaHULbl TEKCTA, PUCYHKH, (POPMYIIBI HYMEPYIOT,
PUCYHKH CHA0KaroT MOJAPUCYHOUHBIMU HaanucsaMu. TekcT cineayer nedarars mpudTom Neld ¢
MHTEpBAJIOM MEXJay cTpokamu B 1,5 mHTepBana, 0e3 HEAONMyCTUMBIX COKpalleHui. B koHie
oTuYeTa JOJDKHBI OBbITh clieNaHbl BbIBOJABL. OTYer NoJKeH ObITh MOANUCAaH MaruCTPaHTOM C
yKazaHueM aatbl ero odgopmieHus. OT4eThl, BHITOJIHEHHBIE 0€3 COOIONECHUS TIEPEUNCIECHHBIX
TpeOOBaHUM, BO3BPAIIAIOTCS HA TOPAOOTKY.

BoinmosnHenHas maructpaHTtoM paboTa NMpeAbsBIISETCS Ha 3adere, I MPOUCXOIUT ee
3aluTa.

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA 3a4eT

Pa3nocthas 3agaua upuxnie ayis ypaBHenus Ilyaccona.

[Tpuniun makcumyma. CyliecTBOBaHUE U €IMHCTBEHHOCTh PA3HOCTHOM 3a/1auu.
YCTOMYMBOCTD U CXOAUMOCTD Pa3HOCTHOM 3aauun upuxiie.

[IpumeHeHue NPUHIIMIIA MAaKCUMyMa K HECTallMOHAPHBIM PA3HOCTHBIM 3ajjauaM.
MOHOTOHHBIE Pa3HOCTHBIE CXEMBI.

OneHka CKOPOCTH CXOJAUMOCTH CTAI[MOHAPHBIX UTEPALIMOHHBIX METOOB.
[Ipumenenne meto10B SIkoOu 1 3eiess K peleHHI0 CETOYHBIX YPaBHCHH.
Anrebpandeckasi TEOpHUS MOMEPEMEHHO-TPEYTOJIbHOTO UTEPALIMOHHOTO METO/1a.
Meto1 MaTpUYHOM HPOTOHKH.

0. Meron penykiumu.

1. Pemenue paznoctHoro ypaBHeHus Ilyaccona metonom ObicTporo rnpeoOpasoBanus Oyphe.
12. WtepanmoHHBIN METO] IEPEMEHHBIX HAIIPABJICHHIA.

13. Kanonuueckuii Buj 1 onpeieieHue YCTOMYUBOCTH JBYXCIOWHBIX Pa3HOCTHBIX CXEM.
14. Teopema 00 ycTOMYMBOCTH MO HAYAJIbHBIM JAHHBIM JIBYXCIOMHBIX PA3HOCTHBIX CXEM.
15. YcroitunBOCTh HECAMOCOTIPSHKEHHBIX IBYXCIOWHBIX PA3HOCTHBIX CXEM

16. Kanonuueckuii BUJ 1 ope/ielieHne YCTOMUYUBOCTH TPEXCIOMHBIX PA3HOCTHBIX CXEM.
17. KycouHo-nuHelHHOE BOCIOJHEHUE CETOYHBIX (DYHKITUH.

18. CymectBoBaHMe U €AMHCTBEHHOCTH MPUOIMKEHHOTO pemenus MKD.

19. CaoiicTBa MpUOIMKEHHOTO PELIeHHs, UccaenoBanus cxoaumoctu MKD.

20. MKD nns ypaBHenus Ilyaccona.

RPN~ E

IIpumepHBI BADHAHT KOHTPOJIBHOM PadoThI
1. PemuTs KpaeByro 3aady sl ypaBHEHUS TEIUIONPOBOIHOCTH
ou 1¢d%u
—=——, 0<x<0.9,
ot 40ox

10



u(x,0)=1-x2, w :1t—t, u(0.9,t)=0.271,
X +

UCIIOJIB3ys YUCTO HesABHYI0 cxeMy ¢ maroM h=0.3 mo X umarom 7 =0.1 mo t npu 0 <t <0.3.

2. Pemnts KpaeByro 3a1a4y Ui ypaBHEHHs TUIEPOOINIECKOTO THIIA

2 2
8l;=28l:— ! , 0<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

UCIIOJB3Ys siBHYIO cxeMy ¢ marom h=0.5 no X u marom 7=0.2 mo tnpu 0<t<0.4.
IIpumepHbIe BAPUAHTHI PACYETHBIX 3aJaHUI

1. Pemienue kpaeBoil 3ajauu JJis IBYMEPHOIO ypaBHEHHS TU(PY3UH ¢ YUETOM €CTECTBEHHOM
Jerpajialilid U OCAKJICHHSI MIPUMECH METOJIOM KOHEYHBIX pa3HocTed. MeTon paciienieHus 1o
MIPOCTPAHCTBEHHBIM NIEPEMEHHBIM.

2. Pemenune kpaeBoi 3amaud il ABYMEPHOTO ypaBHEHUs AU Y3uH ¢ ydeToM TepeHoca u
OCaXJICHMs] TIPUMECH METOJIOM KOHEYHBIX pa3zHocTed. Meroj pacuieruieHus: 1no (u3H4ecKuM
mporLeccam.

3. Pemenue kpaeBoil 3amaud ISl IBYMEPHOTO YpPaBHEHUS TEIIOMPOBOJHOCTH METOJIOM
KOHeuHbIX pa3Hocrel. Cxema Kpanka-Hukomncona.

CamocTosiTeJIbHOE H3YyYCHHUE PA3ACJI0B JTUCHUIIJIMHBI

1. HWHaTtepnonsius (GyHKIHA TBYX W MHOTHX IEpEMEHHBIX. MeToJ MOCTPOCHHS Pa3HOCTHBIX
ypaBHEHUU AJIs 33724 C Pa3pbIBHBIMU KO3 (UIIMEHTaMH Ha OCHOBE MHTErPajibHOTO TOXKIECTBA.
Pa3HocTHBIE cXeMBbl [JIs ypaBHEHUH C pa3pbIBHBIMH KOX(PQHUIIMEHTaMH, OCHOBaHHbIE Ha
BAapHUAIMOHHBIX MPUHIIUIIAX.

2. MHWuctpymenrtapuii maremarnuyeckux makeroB Matlab, Maple mis peanmzanmm meToa0B
pelIeHns 3a/1a4 MaTeMaTHu4ecKo (QU3HUKH.

3. Henpsimoyronwsnas o6macte. [Ipuannn MmakcuMyma. Y TOYHEHHBIEC OIEHKH 10 TIPABOM YacCTH.
VYpaBHeHHE aIBEKLIUH, MOHOTOHHBIE CXEMBI M METOJbI PELICHHUSL.

4. PasHoctHas cxema 3ajaud lupuxiie B HEMPsAMOYroyibHON oOnactu. OneHKa NorpeurHoCTy.
MonoToHHble pa3HOCTHbIE cxeMmbl. KoHcepBaTuBHbIE cXxeMbl. CXOAMMOCTh U TOYHOCTH
OJIHOPOJHBIX KOHCEPBAaTHUBHBIX cXxeM. OJHOpOJHBIE PAa3HOCTHBIE CXEMbl Ha HEPaBHOMEPHBIX
cetkax. JIpyrue 3agaun. KoadduinmenTHas ycTOMInBOCTD.

5. Cxema c BecaMH s JBYMEPHOTO YpaBHEHHUS TEIUIONPOBOAHOCTH. ACHMITOTHYECKAS
YCTOWYMBOCTD. Perienre pa3HOCTHOTO ypaBHEHUs BTOPOro nopsaka merogoMm dypoe. boictpoe
ouckpetHoe rmnpeoOpasoBanne @Dypbe. Pemenune pasHoctHoro ypaBHeHus Ilyaccona c
UCIO0JIb30BaHUEM ObICTpOro npeodpazoBanus Dypee.

6. Meroa KOHEYHBIX PA3HOCTEH MpPU ANMPOKCHUMAIMAX CHEIUAIBHOTO BHJA. DKOHOMHUYHBIE
Pa3HOCTHBIE CXEMBbl [JIi MHOTOMEpPHBIX 3aJad MaTeMaTH4ecKoil (Uu3nKu. DKOHOMUYHBIE
(dakTopu3oBaHHbIE CXeMbl. METOI CyMMapHOU anmpOKCUMAITUH.

7. Cxewbl pacuIeIICHHUs M0 MPOCTPAHCTBEHHBIM NepeMeHHbIM. Pacierienre no Gpuandeckum
npoueccam. Meroa ctabunuzanuu. [loBbIIeHre TOUHOCTH TPUOIIKEHHBIX PEISHU.

8. Henuueiinas cranuoHapHas 3amada. Pa3sHOCTHBIE cxembl Uig ciaab0 HEIMHEHHOTO
AITUNTUYECKOTO ypaBHEHHs. VTepallMoHHBIM METOA AN pelIeHHs] HEeTMHEHMHOW pa3sHOCTHOU
cxeMbl. KoHcepBaTHBHBIE PA3HOCTHBIE CXEMbl HECTAIIMOHAPHOM ra30BOi TUHAMUKHU.

9. Bapuanuonnas ¢GopMynuUpOBKa KpaeBBIX 3aqad IS JIMHEWHBIX U GdepeHIInaTbHbIX
ypaBHeHuil. [luckperusanus. [loctpoenue mpocTpaHcTBa THIIa KOHEYHBIX dNieMeHTOB. CBOMCTBa
CXOJAMMOCTH.

IIpumepHbIe 3a1a4M JJIs1 CAMOCTOATEILHOM padoThI
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1) IlocTpouTh aBTOMOJIENBHOE pEIIEHUE HEIMHEWHOIO YpaBHEHUS TEIJIONPOBOJHOCTU

ot ax ox
2) Jns 3amauu ((2X+1)u'(x))':—2u, 0<x<1, u(0)=0, u(1)=1 nocrpouts cxemy

u_2 (u a—uj C HaYaIbHBIM yCI0BHEM U (X, 0) =X,

BTOpOFO Hops{):u(a aHHpOKCI/IMaLII/II/I )58 HpOI[eMOHCTpI/IpOBaTL METO peH_IeHI/ISI;
ou 0 ou
3) Mg zapaun — = —|u>=—= |, O0<x<1,t>0, u(0,x)=1, u(0,t)=u(Lt)=0
) 22wl (0.1, u(0.)=u(L)
HOCTpOI/ITI) HC?[BHyIO pa3HOCTHy10 CXGMy BTOpOI‘O HOp?[IIKa aHHpOKCI/IMaLII/II/I nu

IIPOJAEMOHCTPUPOBATH METOI PELLICHHUS.

8. Hepeqeﬂb HH(])OpMaIII/IOHHbIX TeXHOJIOFI/Iﬁ, HCIIOJIB3YEMBIX IIPU OCYINECTBJICHHH
06p830BaTeJIbHOFO nmpouecca mo IMCHUIIJIMHE

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH

— IIpoBepka MHAMBUAYaIbHBIX 33JaHUN W KOHCYJBTHPOBAHHUE IOCPEACTBOM AIIEKTPOHHOMU
IIOYTHI.

- Hcnonn3oBanune OJICKTPOHHBIX npeseHTauMﬁ IIpH 3alIMTC HTHAWNBUAYAJIbHBIX SaI[aHI/II\/'I.

- Hcnonp3oBanne MaTeMaTHYECKUX NHAKETOB IIpu IMPOBCIACHUHN CaMOCTOSITEIILHOU pa60Tm n
T1a00paTOPHBIX 3aHATHIA.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO 00ecIeYeHUSs

=

Onepanunonnas cucreMa MS Windows.

WnTerpuposannoe opucHoe npuioxenne MS Office.

3. IIporpammHOoe ofecrieyeHne UIsi OpPraHW3AlWU  YIPABISIEMOTO  KOJUIGKTUBHOTO |
6e3zomacHoro nocryna B lHTEpHET.

4. Maremarnueckue naketsl Maple u Matlab (FemLab)

N

8.3 IlepeyeHb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— Tlopran ®enepalibHOTO areHTCTBA MO TEXHUYECKOMY PEryIMPOBAHUIO U METPOJIOTHH
http://www.gost.ru;

— DnuekrtponHas oubnuoreunas cucrema "lOpaiir" (http:/www.biblio-online.ru).

— DnektpoHHas OubnuoreuHas cucrema 'YHuBepcuterckas OuOmmoreka ONLINE"
(http://www.biblioclub.ru).

— DnektpoHHas 6mbmuoTeyHas cuctema usnarenbceTa "Jlanp" (http:/e.lanbook.com).

— baza nmannbix Hayunoit anekrponnsiii onoauoreku eLIBRARY.RU https://elibrary.ru/

— baza pamHbpIX Bcepoccuiickoro WMHCTUTYyTa HAayYHOM M TEXHUYECKOW HWHQpOpManuu
(BUHUTH) PAH http://www2.viniti.ru/

— ba3pl NaHHBIX M aHATUTUYECKUE MYONMKAIMK «YHHUBEPCUTETCKas HHGPOpMalMOHHAS
cuctema POCCUSI» https://uisrussia.msu.ru/

9. MarepuajibHo-TexHU4Yeckass 0a3a, HeoOXogumMass JJdsi  OCYLIECTBJICHHUS
00pa3oBaTeJILHOIO0 NMpoIecca Mo JUCHUILINHE

MarepuanbHO-TeXHUYECKOe o0ecrieueHrne AUCUUIIINHBI U
OCHAIIICHHOCTh

1.| Jlekunonusle 3aHsATUS |JIeKMOHHAs  ayAMTOpHs, OCHAIlEHHAas Mpe3eHTallMOHHON

TEXHUKOHN (mpoexTop, JKpaH, KOMIIBIOTEP/HOYTOYK),

COOTBETCTBYIOIIUM MPOrPaMMHBIM OO€CHEYeHHEM, a TaKke

HeoOX0aMMOM MeOenbio (I0CKa, CTOMBI, CTYIb).

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

2. ['pymnmoBsie Aymitopus I CEMUHApCKUX  3aHATUHM, TPYNNOBBIX U

Ne Bun pabot
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(MHAMBUAYaAJTIbHBIE)  |MHAMBHUAYaJIbHBIX KOHCYJIbTalMH, YKOMIUIEKTOBaHHbIE
KOHCYJIbTallUH HE0O0X0MMOM MeOembIo (JI0CKa, CTOJbI, CTYIbS).

(aymuropuu: 129, 131).

3.| Tekymmii KOHTPOIb, |AyIUTOPHUS AT CEMUHAPCKUX 3aHATHHA, TEKYHIETO KOHTPOJS U

IIPOMEKYTOYHAsS IIPOMEXYTOYHOU aTTeCTalllH, YKOMIUIEKTOBaHHas
aTTecTalus HEoOX0IMMON MeOenblo (0CKa, CTONbI, CTYdbs) (ayaIUTOpUHU:

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

AS512), KommblOTepaMH C JIMICH3UOHHBIM POTPAMMHBIM

obecrieyenneM u BbixoioM B uatepHer (106, 106a, A301)

4.] CamocrosarenpHas |KaObuHer mns  camocTosiTeNbHON — pabOThl,  OCHAILIEHHBIN

pabora KOMIIBIOTEPHOW TEXHUKOW € BO3MOKHOCTBIO IIOJKIIIOYEHHS K

cetu «VHTEpHET», NPOTpaMMOM JKPAaHHOTO YBEIWYEHUS,

00€CIeYeHHbIN JIOCTYIIOM B 3JEKTPOHHYIO HMH()OPMAIMOHHO-

0o0pa30oBaTe/IbHYI0  CpeAy  YHHMBEpPCHTETa,  HE0OXO0IUMOMH

MeOembIo (JI0CKa, CTOJIBI, CTYJIb).

(Aymuropus 102a, untanbHbIN 3a10).

OcymiectBiieHne y4eOHOTO Tpollecca MpeanojgaraeT Hajludue HeoOXOAUMOro s
peanu3alMi  JIaHHOW TIPOrpaMMbl  TEPEYHS MaTEePHAIBHO-TEXHUYECKOTO  00ECTeueHuUs:
ayIUTOpUH, OOOPYJOBAaHHBIE BUJICOTIPOSKIIMOHHBIM OOOpYIIOBAaHWEM IS  TpE3eHTAIui
(mmudpoBOIl MPOEKTOP, dKpaH, HOYTOYK) M HEOOXOAUMOUW MeOenblo (I0CKa, CTOJIBI, CTYJIbs);
KOMIIBIOTCPHBIC KJIACChl C KOMHBIOTepHOﬁ TEXHUKOU C JIMOECH3WOHHBIM TPOrpaMMHBIM
obecrieueHreM U HEOOX0AUMOM MebesbIo (I0CKa, CTOJbI, CTYJbs) AJIs IPOBEACHUS 3aHATHI.

KommbrorepHas momaepikka yaeOHOTo mporecca no Harpasienuio 01.04.02 ITpuknamHas
MareMaTuka u I/IH(l)OpMaTI/IKa oOecrmeunBaeTcst 110 BCEM JAUCITMITJIMHAM. (DaKy.]'II)TeT
KOMIBIOTEPHBIX TEXHOJIOTUN M MPUKIAJHON MaTeMaTUKH, OCHAIIEH KOMITbIOTEPHBIMH KJIACCAMH,
YCTaHOBJIEHA JIOKaJbHAs CETh, BCE KOMIBIOTEPHI (PaKyibTeTa MOJKIIOYEHbI K ceTu MHTepHer.
Crygentam poctynHbl coBpeMeHHble [IDBM, coBpemMeHHOE JUIEH3MOHHOE MPOrpaMMHOE
obecrieueHue.
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