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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

OIIK-4 CnocobOeH mMpoBOAMUTH MO HAyYHBIM PYKOBOICTBOM HCCIIEJIOBAHHME HA OCHOBE
CYLIECTBYIOIUX METOJIOB B KOHKPETHOMN 00J1acTH POHECCHOHATIBHOM 1€ATEIbHOCTH.

[IK-1 CnocobGeH MpOBOAUTH HAYYHO-HUCCIIECIOBATEILCKHE Pa3padOTKH MO OTACIbHBIM
paszenaM BbIOPaHHOM TEMBI.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH .

HNOIIK 4.1 IIpoBomuT mNOUCK H O0O0pabOTKYy HAy4YHOW M HAYYHO-TEXHHYECKOU
uHpopMaLnu, He0OOXOAUMOM JUI PEeLIeHUs UCCIIeI0BaTEIbCKUX 3a1ay.

NOIIK 4.2 OneHuBaeT moiydeHHbIE pe3yabTaThl U (OPMYIHPYET BBIBOABI 110 UTOTAM
IIPOBEJCHHBIX HCCIICIOBAHUN.

UIIK 1.1 IIpoBomur paboTsl MO O00pabOTKE W aHAIM3Y HAYYHO-TEXHHYECKOU
UH(POPMALIUU U PE3yIbTATOB UCCIIEIOBAHUI.

NIIK 1.2 IloaroraBiauBaeT IUIaHBI M MPOrPaMMBbl IPOBENEHUS OTIEJIBbHBIX ATAloOB
HAY4YHO-HUCCIIEJ0BATEIbCKON pabOTHI.

UIIK 1.3 ITpoBOAUT OTAENBHBIE ATAMBl HAYYHO-UCCIIEA0BATEIHCKOM paOOTHI.

2. 3aga4uy oCBOCHHS JUCIUIINHDI

®opMupOBaHUE CUCTEMATUYECKUX 3HAHUN B 00J1ACTSIX:

Pa3HOCTHBIX METOJIOB pelIeHMs 3aaauu Kol 1 pa3HOCTHBIX METOAOB PELLICHUS
CTallMOHApHBIX KpaeBbIxX 3a1a4 Juist O]V BToporo nopsizika;

Pa3HOCTHBIX METOOB PELICHUs KPAeBbIX 3a1a4 Uil U depeHIHaIbHbIX YPaBHEHUN B
YaCTHBIX ITPOU3BOJHBIX, SKOHOMUYHBIX CXEM PEIICHUS MHOTOMEPHBIX 33]1a4 MaTEMaTUYECKON
(GU3UKHU C NCIOIB30BAHUEM COBPEMEHHBIX A3BIKOB IPOIPAMMHUPOBAHHUS U TAKETOB MPHUKIATHBIX
IIporpamm;

OCBOCHMSI TEXHOJIOTUHM PA3HOCTHBIX METOJIOB ISl pa3pabOTKH, aHAIN3a U
HEIOCPEICTBEHHOTO PELICHUS NPUKIIAJAHBIX 3a1a4.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luciurmna (Mogysn)».
JlucuuniamHa OTHOCHTCS K YacTH OO0pa3oBaTeIbHON MporpaMMmebl, (HOpMHUpPYyeMOit
ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TIpe/IaraeTcs 00yJarommmMest Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

CenbMoli ceMecTp, 3a4eT C OLEHKOU

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

Jlis ycnemHoro OCBOCHMs AMCUUIUIMHBI TPEOYIOTCS pe3yibTaThl OOYYEHHs IO CIETYIOUINM
TMCIUIUIMHAM. MAmeMamu4deckutl auaniu3, JuHeunas aneebpd, amanrumuieckas 2eoMempus,
ougpgepenyuanvuvie  ypasHeHnus, QYHKYUOHANbHBIL —AHANU3, KOMNbIOMEpPHble HAYKU U
npocpamMmuposane, Mamemamuieckoe MooeIuposaHue.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:



-nekuu: 32 u.
-IIPaKTUYECKUE 3aHATHUS: 32 4.
O06beM caMOCTOSTEHHON pabOTHI CTY/IEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Pa3znesn 1. Beenenune. OcHOBHbIC NOHSITHSI TEOPUHM PA3HOCTHBIX cxeM. Pa3HocTHbIe
cxembl aist OJ1Y.

Tema 1.Ilpeamer m MeTOABI TEOPUM PA3HOCTHBIX CXEM. Y CTONYMBBIE M HEYCTONYMBbHIE
AJITOPUTMBIL. DTallbl pa3BUTHS TEOPUHU PA3HOCTHBIX CXEM.

Tema 2. Ilpocreiimue pa3HOCTHbIE IMPOW3BOJHBIE. [IpuMepbl pPa3HOCTHBIX CXEM IS
3agaun Komm. OOiee perieHre pasHOCTHOTO ypaBHEHMsI BTOPOro mnopsjaka. O KOppeKTHOCTH
3a/1aHKUS HAYAJIBHBIX YCJIIOBUH U1 Pa3HOCTHOTO YPAaBHEHMS BTOPOT'O MOPsIIKa.

Tema 3. Cetrku u cerounbie GpyHkiuu. Hopmpl ceTounbix ¢yHKIui npoctpanctsa Uy u
Fn.  Anmpokcumanus auddepeHumanbHoi KpaeBoil 3amaum  pasHocTHOW. Ompenenenue
ycroitunBocty.  OrmpeneneHue CXOOUMOCTH. MeTon  HeolpeleleHHbIX KO3 (GHUIMEHTOB
MOCTPOCHHS PA3HOCTHBIX alMpPOKCUMAINK qu(epeHIIaIbHBIX OIIEPaTOpOB HA CETKE.

Tema 4. ®opmynsl uucinenHoro guddepeniuponanus. Illabron cxembl. Teopema
CXOJIMMOCTH.

Paznen 2. Kanonudeckass ¢opma 3anucum Ppa3HOCTHOH cxembl. HccienoBanue
aNnpoOKCHUMAIMM, YCTOHYHMBOCTH H CXOAUMOCTH

Tema 1. Ilpumepsl npuBeneHus K KaHOHHMYeCKOH Qopme. JlocTaTouHbll NpH3HAK
YCTOMYMBOCTU KaK paBHOMEpHas OrpaHMYEHHOCTb HOpPM cTeneHeil omeparopa Ry IIpumepsl
uccienoBanms ycronunBoctu cuctem O/[Y nepsoro nopsaka

Tema 2. HeoOX0oauMBIiA CIIEKTpaIbHBIN MPU3HAK YCTOWYMBOCTH. HOpManbHBIE MaTpHIIBI.
JocTtarounslii mpu3Hak ycroiuuBocTH. IIpumepsr. Ctpaterust BeIOOpa Liara MHTEIPUPOBAHMS
JUUISL METOJIOB Ditiiepa.

Tewma 3. Tumnbl ypaBHEHUI ¢ YaCTHBIMU IIPOU3BOAHBIMU. KpaeBbie ycnoBus 1-4 pona s
3371a4 MEXaHUKM CIUIOIIHOM cpenbl. KpaeBasd 3ajmada s ypaBHEHUs BTOpPOTO IOpsIIKa.
[TocTanoBka 3amauu, husnyeckas MHTEpIpeTalus, pa3HOCTHas cxema. OnpezeneHre Xopouen
OOyCIIOBIEHHOCTH JUIsl 3-X JMAaroHaJbHBIX CcHCTEM. JlOCTaTOYHBIM TpPU3HAK XOpOIIen
00yCJIOBIEHHOCTH AJIS 33/1a4 C TIOCTOSSHHBIMU KO3 (hUIIEeHTaMU

Paznen 3. Pa3HocTHble cXembl I YPAaBHEHHMH B YacTHBIX INPOM3BOAHBIX
napadoIu4ecKoro ¥ runepooJn4ecKoro Tumna.

Tema 1. O MaremaTHdecKoM ammapare TEOpPUHM pa3HOCTHBIX cXxeM. OO0o03HaueHUs
A.A.Camapckoro ais pa3HOCTHBIX cxeM. (DopMyibl CyMMHpOBaHMsI IO d4acTsaMm, | u 2-1
dopmynsl 'puna. HepaBenctBo Komm-bByHsikoBckoro, & -HepaBeHCTBO . PazHOcTHBIE aHAIOTH
TEOpeM BIIOXKEHHUs. MeToJl SJHepreTHuecKux HepaBeHCTB. [IpuHIun MakcuMyMa (MUHUMYMa).

Tema 2. VYpaBHenue mapabonmueckoro Tuma. IlepBas  kpaeBas  3ajauya.
OpnHomapaMeTpu4ecKoe CEMENCTBO Pa3HOCTHBIX CXEM, ITOCTPOCHHME 3TOIO CEMENHCTBA METOIOM
HeonpeaeneHHbIX ko3 duuneHToB. OLeHKa MopsKa anipoKCUMai. Y CTOWYMBOCTh CXEMBI €
BeCaMd [0 HayaJbHBIM JIaHHBIM METOJOM TapMOHUK (pa3felieHusi IEepPEMEHHBIX).
KoHcepBaTuBHOCT pa3HOCTHOM cxembl. OmpezneneHune abCOMIOTHO YCTOMYUBBIX, YCIOBHO M
0e3yCIOBHO YCTOMYMBBIX pa3HOCTHBIX cxeM. [Ipumepnl (siBHasg cxema Puuapacona, cxema
Hiodopra-Opankena, cxema ¢ Becamu, cxema Kpanka- Hukomncon). YcToHunBOCTh MO MpaBoi
YacTH.

Tema 3. CxoauMoCTb U TOYHOCTb. METO/] SJHEPTeTHYECKUX HEPABEHCTB. ANMPOKCUMALIUS
3-TO KpaeBOro ycJOBUS B CXeME C BecaMd. MOHOTOHHBIC PAa3HOCTHBIE CXEMBI. 3-X CIIOWHBIC
pa3HOCTHBIE cXeMbl. Pa3HOCTHas cxema Jisl KBa3WJIMHEHHOrO ypaBHEHHUs. MeToa NPOrOHKH C
uTepanuei. MeTo MUKINYeCKON NpOroHKu. Peannsanus kpaeBbix ycinoBui. KpaeBbie ycinoBus
JUIS 33]1a4 C IUIOCKOM, IMIIMHAPHYECKON U ChepruiecKoil CHuMMETpHEN.

Tema 4. YpaBHeHUEe TUNEPOOTUYECKOTO THUTA. YCTOWYUBOCTh MO HAYAIBHBIM JAaHHBIM.
VYcnosue ycronuuBoctu Kypanra-®@punpuxca-JleBu. MeTon CHEKTpaJbHOTO aHanM3a Ipu



UCCIICIOBAaHUM Ha YCTOMYMBOCTH M0 HAYaJIbHBIM YCIOBHAM. Meton nudgdepeHInaaIbsHOTo
npuOIKeHuss st pazHocTHOW cxembl. I' m I ¢opmbr mepBoro auddepeHnnamTsHOrO
npubmkenus (IIA1T). CBsA3b MEXy yCTOMUNBOCTBIO CXEMBI U HEMOJIHON 11apab0IMYHOCTBIO €€
ITAIT B IT dopme. HekoTopbie pa3HOCTHBIE CXEMBI ISl IMHEWHOT'O YPaBHEHHS IepeHoca (sBHas
cXeMa C pa3HOCTAMH MPOTHB TIOTOKa, cXemMa «dexapaay, Jlakca-Benapodda, Kpanka-
Huxkoncona, kommakTHasi cxema). ANMPOKCUMAlMOHHAs (CXeMHas) U UCKYCCTBEHHas BSI3KOCTb.
O 3a7aHuM TONOJHUTENBHBIX TpaHUYHbIX yciaoBul (JII'Y) npu 4McCiIeHHOM pElIeHUN KpaeBbIX
3a1a4 AJs ypaBHEHUN runepOOoIMYecKoro THMa (Ha MpuMepe ypaBHEHHs IepeHoca). Teopus
ba6enko-I'enbdanna, Kpaiica-I'ycradhdcona-Cynncrpema ncciaenoBaHusl yCTOMYUBOCTH CXEM C
Y4YETOM BIIMSIHUS TPAaHUYHBIX YCIOBUM. AHanu3 HopMmaiabHbIX MoA. Kpurtepuit Taamopa-
[onpadepra. [IpumeneHne kK cucteMe ypaBHEHUH rUIEpOOINYECKOrO THIIA.

Pa3nes 4. PazHocTHBIE cXeMbl pellieHHsl MHOTOMEPHBIX 33/1a4 MaTeMaTH4eckoi Gu3nku

Tema 1. IloHsiITHE SKOHOMHUYHOM MO YMCIY OINEpaluil pPasHOCTHOM cxeMbl. Mertop
npoOubix maroB.( cxema IIIIIT u cxema pacmienienus). Peanu3anust KpaeBbIX YCIOBUM.
Meron cyMMapHO# annpoKCUMAaLUU.

Tema 2. PazHOCTHBIE CXE€MBI Ha HEPETYJSPHBIX ceTKax. TpuaHrynsauus Jlenone, sueiiku
Boponoro. Merox npsiMbix, Meton JInOmaHa, METOJ MaTpU4YHOW MPOTOHKH, MeTOJ MoHTe —
Kapuo.

CoaepkaHue NPAKTHYECKHX 3aHATHI IO JMCHUILIMHE, CTPYKTYPHPOBAaHHOE IO
TeMam

Paznen 2. Kanonmueckas ¢opma 3anucum pa3HocTHOW cxembl. HccienoBanue
aNNpOKCHMAIMH, YCTOHYHBOCTH H CXOAUMOCTH

Tema 1. Ilpumepsl npuBeAcHUS K KaHOHUYECKON ¢opme. JlocTaTOuHBINM NpHU3HAK
YCTOMYMBOCTH KaK paBHOMEpHAas OIpaHMYEHHOCTb HOpM cTemeHed omepatopa Ry Ilpumeps
MCCJIEIOBAHMS YCTOMYMBOCTH Pa3HOCTHBIX cxeM it cucteM OJlY mepBoro mopsigaka

Pasgnen 3. Pa3HocTHBIe cXemMbl Ui YPAaBHEHHH B YaCTHBIX NPOM3BOAHBIX
napadoJu4ecKoro ¥ runepooIu4ecKoro TMIa.

Tema 1. VYpaBHenue mapabonmueckoro Tumna. IlepBas  kpaeBas  3ajaua.
OpnHonapamMeTpu4ecKoe CEMENCTBO Pa3HOCTHBIX CXEM, ITOCTPOEHHE 3TOTO CEMENCTBA METOJIOM
HeomnpeaeneHHbIX Kod(pduuuentoB. OneHka MNOpsiKa annpoOKCHMalud MU YCTONYMBOCTH
pasHOCTHBIX cxeM: Puuapacona, /{rodopra-dpankena, ssBHOH M HESIBHOM Pa3HOCTHBIX CXEM U3
cemeiicTBa CXeM € BecaMHM [0 HAYaJbHBIM JaHHBIM METOJOM TapMOHUK (pa3felieHus
nepeMeHHbIX). MccenoBanue ycToMUMBOCTH 110 MPaBON YacTH.

Tema 2. VYpaBHeHue runepOoiandeckoro Tuma. HexkoTopble pa3HOCTHBIE CXEMBI IS
JUHEHHOTO ypaBHEHHUs IlepeHoca (SBHask cXeMa ¢ pa3HOCTSIMM ITPOTHB MOTOKA, CXeMa «yexapay,
Jlakca-Benapododa, Kpanka-Huxoncona, komnakTHas cxema). ANIpOKCUMAallMOHHAs (CXeMHast)
U HMCKYCCTBEHHas BSI3KOCTb. O 3aJaHUU JIONMOJHUTENBHBIX I'paHUYHBbIX ycinoBuil (AI'Y) mpu
YHCIIEHHOM pEIIeHWU KpaeBbIX 3aJad JUlsl YpaBHEHMH T'MIIEpOOIMYEcKOro THma (Ha mpumepe
ypaBHeHHMsT TmiepeHoca). Teopusi babGenko-I'enbdanma, Kpaiica-I'yctaddcona-Cynacrpema
UCCJIEIOBAaHMSI YCTOMYMBOCTH CXE€M C Y4YETOM BJIMSHHUS TPAHUYHBIX YCIOBUH. AHanu3
HopMmanbHBIX MoJ. Kputepuit Taamopa-I'onpalepra. IlpumeHeHune k cucteme ypaBHEHHH
TUNepOOINYECKOro TUTIA.

Pa3pnen 4. PazHoCTHBIE CXeMBbI PeLICHUsI MHOTOMEPHBIX 3224 MaTeMaTH4YeCKOH (PUM3HMKH

Temal .DxoHOMUYHAs cXema pacIIEIUICHUs JUIsl PElIEHUs JBYMEPHOW HECTAIMOHAPHOMN
3aJa4d TEIUIONMPOBOAHOCTH IIJIACTUHBI METOJOM JIPOOHBIX IIAroB M METOAOM CYMMAapHOM
anmpokcuManud. MccienoBanne anmpokcuMManuu, YCTOWYMBOCTH M CXOOUMOCTH. SIBHas
pa3HOCTHas CXema.

9. Tekyummii KOHTPOJIb MO TUCHUTLIAHE

Texymnﬁ KOHTpPOJIb IIO0 AUCHUIUIMHC IPOBOAUTCA IMYTEM KOHTPOJIA MNOCCIIACMOCTH,
BBITIOJTHCHHUA WHAWBUAYAJIbHBIX Sa)IaHI/Iﬁ nmo TEMaM IpPaKTHUKH, TECTOB I10 JICKOIUOHHOMY



MaTepHaly, BBIIOJIHEHUE KOHTPOJIBHBIX padoT, U puKcupyercs B GopMe KOHTPOIBHON TOUKH He
MEHEE OJIHOTO pa3a B CEMECTP.

10. HOpﬂ)IOK NMPOBE€ACHUS U KPUTEPUHA OLCHUBAHUA l'lpOMe)KyTO'lHOi/i aTTeCTallumn

3a4eT C OLIEHKOW B CEIBMOM CEMECTpE MPOBOJHUTCS B MUCHbMEHHOI (hopme Mo Omieram.
buner comepxuT naBa TeopeTHyYecKHX Bompoca. Kpome TOro, CTyAEHT NpeACTaBisieT
3aIMIICHHBIE OTYETHl C OIEHKOW 10 WHIWBAYaJIbHBIM 3aJlaHHSM, BBHIIOJHEHHBIM B TEUYEHHE
cemectpa. [IponomxuTenbHOCTh 3auera 1,5 yaca.

[TpumepHBIi IepeueHb TEOPETHYECKUX BOIIPOCOB:

1. BeiBectu paszHocTHBIE (opmyisl audepeHInpoBaHUs MPOU3BEIACHUS ABYX

byHKIMIA:
(uv), =uv+uv =uv™ +uv,;
(uv), =uv+u"v =uv™ +uv ;
2. Jloka3aTrhb CIpaBeJTUBOCTh (POPMYJI CYMMHPOBAHHMS 110 YaCTSIM:
(U’Vx) =UV, —uyv, — (U;,V];
(U!V;) =U\V, — UV, — [uxv]'
3. Teopema BroKeHWUS.

J11s1 BCsikoM ceTOYHOM PyHKIIUN V(X) , 3aJJaHHOM Ha CETKE

gh:{xj; X, = jn, j=0,N; x, =0, X, =1}n obpamaroueiics B myms mpn

X =0u X =1, cipaBenBo HepaBeHcTBO
N ) h
- (20,
Jlokazarsb.

v]
X
4. OrtpicKaHHe COOCTBEHHBIX 3HAYEHUI U COOCTBEHHBIX (PYHKIIMN HA IpUMEpPe
Pa3HOCTHOM 3aJ1a4u:

V. +Av=0, Xewm,

v

V]

1
< 5\ M, = max/v(x), |
e Xen

> T

v,=v, =0, v=0.

5. Tloka3atse, 4ro cucrema (pyHKUIUH

1" (x) = Igv‘”(x), k=1,N-1
SBJIAETCS. OPTOHOPMHUPOBAHHOM, T/I€

v (x) =sin kTﬂX

6. PasHOCTHBIE CXEMBI JUIsl ypaBHEHUS TEIUIOMPOBOJHOCTH C TOCTOSIHHBIMU
koapdunuentamu. [loctanoBka | kpaeBoit 3agaun. PazHocTHas anmpokcuMarys ¢
WCIIOJIB30BAHUEM OJTHOMIAPAMETPUUECKOTO CEMENCTBA PA3HOCTHBIX CXEM C BECOM O .

7. WccnemoBaHue YCTOWYMBOCTH Pa3HOCTHOM 3a/1a4uu

vy — otAv, = Av

v(x,0) = uy(x),v(0,t) =v(1,t) =0



M0 HA4YaJIbHBIM JaHHBIM MCTOJ0OM pa3AaCJICHHUA ICPCMCHHLBIX B CEeTOYHOI HOpMC L2 (a)h)

1 h?
(ycnoue ycroifunsoctn O 2 0,, Oy = — ——

2 47"

8. 3amucaTh HESBHYIO PA3HOCTHYIO CXEMY JUIsl KpaeBOM 3a/auM:

(2‘: - lej + 11, (01)eG,

u(x,0) =u,(x), xe[01],

ou(0,t

WO _ 00,0~ 1),
OX

u@t) =, (t), te[0,T], G I{(X,t)‘X €(0)), te(0,T)}.
OUEHUTH OTPEIHOCTH ANMPOKCUMAILIHH.

IIpumepsbI HHIMBHUAYATbHBIX 3aJaHuii, BBIIIOJIHAEMBIX CTy/IeHTaMM
CaMOCTOATEJIbHO:
Pasznea 1

NuauBuayanbHoe 3axanue Nel.

Haiitu o61iee perieHne HEOJTHOPOIHOTO PA3HOCTHOTO YpaBHEHHUS 1-To mopsiaka

. 2Uu;=Uj, =],
HY. Uy =2.
e YacTHOE peleHrne HEOAHOPOIHOIO Pa3HOCTHOTO YPABHEHUS ONPEIEIIUTE:!
a) B BUJIE CBEPTKH,
0) 1o BH]ly PaBOil YacCTH.
e (CpaBHMTE MOJIyUYEHHBIE T.O. PELLIEHUS C YUCIEHHBIM PELICHUEM, ONPEIEICHHBIM 10
Pa3HOCTHOM cxeme ¢ ucronb3oBanuem [I1DBM.
NuauBuayanbHoe 3agaHue Ne2.
MeTo10M HeonpeaeIeHHbIX KO (UIIMEHTOB TOCTPOUTh PA3HOCTHYIO CXEMY C
1120JIOHOM
. | | |
-1 j j*+1
U IIaroM h, anmpoKCHMUPYOIIYIO CIETYIONIYIO KPAaeBYIo 3a/1aqy
Y+ (L4+X)y +(1-x2)y =e;
y(0)=y(@) =0,5 h=0,1x<[0,1].
Pemmts 3anauy uncnenHo Ha [I9BM. 3anucare pa3HOCTHYIO CXEMY B OIIEPATOPHOMN

(dbopMe 1 OLIEHUTH MOPSA0K MOTPEIIHOCTH annpokcumanuu. [lpusectu Bce
UCIIOJIb3YEMBIE OIIPENCICHHUS.

NupuBuayanbHoe 31anue Ne3.

1. MerogoM HCOIIPCACIICHHBIX KOB(i)(i)I/II_[I/IeHTOB MOCTPOUTH PA3BHOCTHYHO CXEMY C H_Ia6J'IOHOM,
YKa3aHHbIM B COOTBCTCTBYIOIIICM BAPUAHTEC 3a1aHH.

2. OueHuTh NOrPeIHOCTh aPOKCUMAIIMU 3TOM CXEMBI, JIOKAJIbHYIO U B HOPME C (a)h)
1581041 Lz (C()h)

3. MccnenoBarh yCTOMYMBOCTH CXEMBI C BECaMH 110 HaYalIbHBIM JIaHHBIM B ciiy4ae |-if kpaeBoit
3aJa4y PU COOTBETCTBYIOLIEM 3HAYEHUN O .
4. ITony4dnuTh YACIEHHOE PEIICHNUE KPAeBOM 3a1a4n
2
ou ou .
— =——+sin(x),
ot oX
u(x,0) = x,



ou(0,t)
ox

ou(1,t)
ox

xe[01], t<[0,2].

0; 1;

2. C(w,);

3. HCCJ’ICI[OB&TB YCTOP'I‘IHBOCTB CXEMBbI 110 HaYaJIbHBIM JaHHBIM.

NuauBuayanbHoe 3axanue Ned.
BrIOpaTh cOOTBETCTBYIOIIEE IPAHUYHOE YCIIOBUE, YTOOBI KpaeBas 3aaa4ya Obuia

1. mocraBieHa KOPPEKTHO.

2. MeTo0M HEOIpEIeIeHHBIX KO (PHUIIMEHTOB TOCTPOUTH PA3HOCTHYIO CXEMY C
1a0JIOHOM, YKa3aHHBIM B COOTBETCTBYIOIICM BapHaHTE.

3. Toctpouts I' u [I-popmer neproro nuddepernnansaoro npudmxenus (ILIIT) mos
MOCTPOCHHOH CXEMBI.

4. HccnenoBaTh pa3HOCTHYIO CXEMY Ha YCTOHUMBOCTD:
a) METOJIOM TapMOHUK 1 0) ¢ momortpbio [1-popmer IT/IT.

5. Ilpu HEoOXOIUMOCTH 3a/1aiiTe NOMOTHUTENbHOE rpanudHoe ycnosue (AIY) u
UCCIICyHUTE €ro BIMSHUE HA YCTOWYMBOCTh PA3HOCTHOM 3a/1auH.

6. BsiOupast u3 yciioBus yCTOWYMBOCTH IIAr IO BPEMEHH 7 , YUCICHHO PEIIUTh
MOCTABJICHHYIO 3a7a4y C ucroyibzoBanueM [19BM.

a—u+a8—u:0, a=-0>5,
ot OX

u (x,0) =sin (x),
u(0,t)=0,5 u(@t)=0,5 xe[0]],
hX = 0,05, te [0,4], hx- IIar CeTKH 110 ocu X.

Paznen 2
NuauBuayansHoe 3axanue Nel.
Haiitu oG1ee perieHue HeOTHOPOTHOTO Pa3HOCTHOTO ypaBHEHHMs 1-ro mopsaka
. 2= i%,
H.y. u,=1,5.
YacTHoe peleHne HEOJHOPOIHOTO Pa3HOCTHOIO YPABHEHUS ONPEACIINTE!
a) B BUJIE CBEPTKHU;
0) 1o BUAY NpaBOX 4acTH.
CpaBHUTE MOTYYEHHBIE T.0. PEIICHUS C YUCICHHBIM PELICHHEM, ONPEeeIEHHBIM Ha
I[TOBM.
NuauBuayanbHoe 3axanue Ne2.,
MetonoM HeonpeneaeHHbIX K03()(OUITMEHTOB TOCTPOUTH PA3HOCTHYIO CXEMY C
11a0JI0HOM
|

J j+l
U marom h, anmpokcuMHUpYONIyIo cieayonyto 3anaqy Komm



d_u+ Xu = sin(x);
dx

u(0)=1 h=0,Lxe[0,1].

Pemnte 3amauy uncnenno Ha [I9BM. 3anucars pa3HOCTHYIO CXEMY B ONEpAaTOPHOU
dbopMe 1 OLeHUTH MOPSAO0K MOTPEIIHOCTH anmnpokcumanuu. [IpuBectu Bce
UCIIOJIb3YEMbIE OIPEICIICHUS.

NuauBuayanbHoe 3axanue Ne3.

1. Metozom HeonpeaeneHHbIX KO3()(PUITMEHTOB MOCTPOUTH PA3HOCTHYIO CXeMY ¢ IIa0I0HOM,
yKa3aHHBIM B COOTBETCTBYIOIIEM BapUaHTE 3aJaHMUsL.

2. OIIeHHTb HOTPELIHOCTS ANMPOKCHMALIMH 3TOM CXEMBI, IoKatbHyio 1 B Hopme C (a)h)
583478 L2 (a)h)
3. UccnenoBarh yCTOMYMBOCTH CXEMBI C BECAMU 110 Ha4aJIbHBIM JIaHHBIM B ciiyyae |-if kpaeBoit

3aJa4y pU COOTBETCTBYIOLIEM 3HAYEHUU O .
4. [lomy4ynTh YHCICHHOE PEIIEHNE COOTBETCTBYIOIIEH 3a1a4H.

ou o
ot ox
u(x,0)=1-x,
ou(0,t ou(lLt
O o, 2D
OX
xe[01], t<]0,2].
1.
2.C(w,);
3. UccnenoBath ycTOMYMBOCTH cxeMbl ¢ Becamu Camapckoro A.A. 1o npaBoii yacTu (B HOpMe
1 h?
L,(®,)), c=0,==-——.
(@,)) T

NuauBuayanbHoe 3axanue Ned.,
Br1Opath cooTBETCTBYIOIIEE TPAHUYHOE YCIIOBHE, YTOOBI KpaeBas 3a/1aua Oblia

1. mocraBneHa KOPPEKTHO.

2. MeTo0M HEOIpEIeIeHHBIX KO (PHUIIMEHTOB TOCTPOUTH PA3HOCTHYIO CXEMY C
111a0JIOHOM, YKa3aHHBIM B COOTBETCTBYIOILIEM BapHaHTe.

3. Toctpouts I' u [T-popmer nepBoro nuddepernnansaoro npubmmxenus (ITJIT) ams
IIOCTPOEHHOMN CXEMBI.

4. W ccnenoBarh pa3HOCTHYIO CXEMY Ha YCTOMYMBOCTB:
a) METOI0M rapMoHHUK 1 0) ¢ momoribo [1-hopmer TT/TT.

5. [lIpu HeoGxoanMoCTH 3a1aliTe JOMOIHUTENbHOE rpannyHoe ycnoBue (AI'Y) u
UCCIIEAYITE €0 BIMSHUE HA YCTOMYUBOCTh PA3HOCTHOM 3a/1a4H.

6. BriOupas u3 ycioBus yCTOWYMBOCTH LIAr IO BPEMEHH T , YUCICHHO PELIUTh
MOCTABJIEHHYIO 33/1a4y C UCMoJab30BaHueM [I9BM.

a—u+aa—u:0, a=-0,7,
OX

u (x,0) = In(x),
u@t)=t, u2,t)=In(2)+t, xe[L2], h =0,05,



t €[0,3].

Pa3nen 3
NuauBuayanbHoe 3axanue Nel.
Haiitu oOmiee perenue HeoansHoe 3aanne Ne3 THOPOTHOTO Pa3HOCTHOTO YpaBHEHHS 2-
ro nopsiakKa
. Ui, —U;+U;,; = J,
ny. uy; =01 u =1.
YacTHoe pelieHre HEOJHOPOJHOTO PA3HOCTHOTO YPABHEHHUSI ONIPEIEIIUTD!
a) B BUJIE CBEPTKH,
0) 1o BHy MIPaBOil YaCTH.
CpaBHHUTE HAICHHBIEC T.O. PEIICHUS C YUCICHHBIM, OIIPeIeNIeHHbIM ¢ oMolsio [I9BM.
NuauBuayanbHoe 3aganue Ne2.
MeTtonom HeonpeaeaeHHbIX K03()(GUIIMEHTOB TOCTPOUTH Pa3HOCTHYIO CXEMY C
11abJI0HOM
| | |
-1 j j+1
¥ [aroM h, anmpoKCHUMUPYIOUIYIO ciaeayronyo 3anady Komm
2
4y @exu=x
dx
u(0)=2;u’'(0) =1, h=0,05;x €[0,1].
Pemmts 3anauy yncinenHo Ha [I9BM. 3anucars pa3HOCTHYIO CXE€MY B OIIEPATOPHON
(dbopMe 1 OLIEHUTh MOPSA0K MOTPEIIHOCTH annpokcumanuu. [Ipusectu Bce
HCIIOJIb3YEMBIE ONPEIEIICHUS.
NupuBuayanbHoe 3aganue Ne3.
1. MeTtonom HeolpeaeaeHHbIX KO3(h(PUIIMEHTOB MOCTPOUTH Pa3HOCTHYIO CXEMY C
111a0JIOHOM, YKa3aHHBIM B COOTBETCTBYIOILLIEM BapHAHTE 3a/1aHUSI.

2. OLIeHI/ITL MOrpCIIHOCTD alllIpOKCUMAaIu 3TOU CXEMBHI, JIOKAJIBHYXO 1 B HOpMC C (a)h)

wm L 2 (a)h)
3. MccnenoBarh yCTOHYMBOCTH CXEMBI C BECAMU 110 HAYaIbHBIM JIaHHBIM B citydae |-it
KpacBOH 3a/1a4M ITPU COOTBETCTBYIOIIEM 3HAUYECHUU O .
4. I1omyynTh YHCICHHOE PEIIEHNE COOTBETCTBYIOIIEH 3a/1a4H.

ou ou .

— =—+sin(x),

ot ox®

u(x,0)=e",

ou(0,t) _ e ou(d,t) _ et
OX OX

xe[01], t<[0,2].



2. C(w,);
3. UccnenoBaTh ycTOMYMBOCTE CXeMbI ¢ Becamu Camapckoro A.A. 1o npaBoi 4actu (B HOpMeE

1
Lz (a)h))’ O = 5
NuauBuayanbHoe 3a1anue Ne4,
BriOpath cooTBeTCTBYIOIIEE TPAHUYHOE YCIIOBHE, YTOOBI KpaeBas 3a/1aua Obuia
1. mnocraBieHa KOPPEKTHO.
2. Mertoaom HeonpeaeaeHHbIX KOAPPHUIIMEHTOB MOCTPOUTH PA3HOCTHYIO CXEMY C
111a0JIOHOM, YKa3aHHBIM B COOTBETCTBYIOILLIEM BApHAHTE.
3. TMoctpourts I' u I1-popmsr neproro muddepenmanproro npudmkenus (ITIIT) ams
[MOCTPOECHHOM CXEMBI.
4. HccnenoBarh pa3HOCTHYIO CXEMY Ha YCTOMYMBOCTB:
a) METOI0M rapMoHUK u 0) ¢ momortpio [T-hopmer TT/ITT.
5. IIpu HeoOXOAMMOCTH 3aaiiTe NOMONHUTENbHOE TpaHruHoe yciaoBue (AI'Y) u
HCCIEAYWUTE €ro BIUSHUE HA YCTOMYMBOCTH PAa3HOCTHOM 3a/1a4H.
6. BeiOupas u3 ycnoBHs yCTOMYUBOCTH IIAT TIO BPEMEHU 7 , YUCIICHHO PEIIUTh
IIOCTaBJICHHYIO 3aJla4y C ucroib3oanuem [I9BM.

ou du _ .
S ta5 .= 0, a=1]1;

u(x,0)=e,
u(0,t)=uLt)=e", xe(0,4), h =01,
x €[0,7].

2.

Paznen 4

NuauBuayanbHoe 3aaanue Nel.
Haiitu o6miee pernieHue HEOTHOPOIHOTO PA3HOCTHOTO YpaBHEHUS 2-T0 MOPSIKa
. u,,—3/2u;+u;, = |,
ny. u,=0,5 u =0,5.
YacTHOE peleHne HEOJTHOPOAHOTO PA3HOCTHOIO YPaBHEHHUS ONPEEIINTD:
a) B BUJIE CBEPTKH,
0) 1o BUAY NMpaBoOi 4acTH.
CpaBHUTE HalJIEHHBIE T.0. PELICHUS] C YUCIEHHBIM, ONPEAEIEHHBIM C TIOMOIIbIO
Pa3HOCTHOIO ypaBHEHUS C Ucrnosb3oBanueM [19BM.
NupuBuayanbHoe 3axanue Ne2.
MeTtoaom HeonpeaeaeHHbIX K03()(GUIIMEHTOB MOCTPOUTH Pa3HOCTHYIO CXEMY C IIa0JIOHOM
| | |
-1 J j+l
¥ maroM h, anmpoKCHUMUPYIOUIYIO clIeayromnyo 3axady Komm
2
d—lzj—(1+ x)u =X;
dx
u(0)=2;u’(0)=1 h=0,05;x [0,1].
Pemmts 3amauy uncinenno Ha [I19BM. 3anucate pa3HOCTHYIO CXEMY B ONEPATOPHOM
(dopmMe 1 OLIEHUTDH MOPSAO0K MOTPEIIHOCTH annpokcuManuu. [lpusectu Bce
UCIIOJIb3YEMbIE ONpeIeNICHUS.




NuauBuayanbHoe 3axanue Ne3.
1. Metonom HeonpeeneHHbIX KOG (UIIMEHTOB MOCTPOUTh PA3HOCTHYIO CXEMY C IIa0JIOHOM,
yKa3aHHBIM B COOTBETCTBYIOIIIEM BapUAHTE 33 JaHHSI.

2. OLIeHUTH NOTPEIIHOCTD AMMPOKCUMAIIUU 3TOW CXEMBbI, JOKAIbHYIO U B HOPME C (a)h)
wi L 2 (a)h)
3. UccnenoBaTh YCTOWYMBOCTD CXEMBI C BECAMU 110 Ha4aJbHBIM JaHHBIM B Citydae |-if kpaeBoi

3aJ1a4M IIpU COOTBETCTBYIOIIICM 3HA4YCHUU O .
4, HOJ'Iy‘lI/ITB YHCJICHHOC PCIICHUEC COOTBeTCTBYIOI_Heﬁ 3aJa4H.

ou =(0,4x%)° ou ,
ot OX’
u(x,0) =01+ x,

u(0,t)=01, u(Lt)=11,
xe[0/], te][0,2].

2. L(@,);

3. MccnenoBaTh yCTOMYMBOCTh cxeMsbl ¢ Becamu Camapckoro A.A., o =1.
NuauBuayanbHoe 3a1anue Ne4.
BrIOpath cOOTBETCTBYIOIIEE TPAaHMYHOE YCIIOBUE, YTOOBI KpaeBast 3a7a4a Obuia

1. mocraBieHa KOPPEKTHO.

2. MeTo0M HEOIPEIeeHHBIX KOA(P(PHUIIMEHTOB TOCTPOUTH PA3HOCTHYIO CXEMY C
111a0JIOHOM, YKa3aHHBIM B COOTBETCTBYIOLIEM BapHaHTe.

3. Toctpouts I' u [T-popmer nepBoro muddepernmansroro npubmmxenus (ITJIT) ams
MIOCTPOEHHOH CXEMBI.

4. HccnenoBarh pa3HOCTHYIO CXEMY HAa YCTOMUMBOCTB:
a) METoI0M rapMoHHUK 1 0) ¢ momoribio [1-hopmer ITTIT.

5. [lpu HeoOGxoaMMOCTH 3a/1aliTe JOMOIHUTENbHOE rpannyHoe ycnoBue (AI'Y) u
UccieyiTe ero BIMsSHUE Ha YCTOWYMBOCTh PA3HOCTHOM 3a1auH.

6. BriOupas u3 ycioBus yCTOWYHMBOCTH LIAr 1O BPEMEHH T , YUCICHHO PELINTh

IIOCTaBJICHHYIO 3aJ1a4y ¢ ucrnoib3oBanuem [I9BM.
du ou _ _ .
I + aa =0, a=0,4;
u (x,0) = cos (x),
u@,t)=u@@,t)=1, xe(021), h =01

t[0,4].

[Io orBeTaM Ha BONpPOCH Ha 3a4yeTe C OLIEHKOW M IO MUTOTaM 3allUThl KaKI0TO
WH/IMBUYaJbHOTO 3a/1aHusl MOXKET OBITh MOCTaBJICHA MaKCHUMallbHAsl OIEHKa 5 OasioB.
IIpu oTBeTE HAa BOIPOCHI U 3aLIUTE OTYETA OLIEHUBAETCS IMOJIHOTA, TOYHOCTD, JOTUYHOCTh
Y apryMEHTUPOBAHHOCTH U3JI0’KEHUSI MaTepHaa.

Tabmwna 1



OrneHka Kputepuu cooTBeTCTBUS

5 [IpaBuibHO U pa3BEPHYTO U3JI0KEH MaTepUal Kaxaoro
BOIIpOCa M OTYETa MO UHAUBUIYAIbHBIM 3aJaHUAM
COOTBETCTBYIOIIETO pazzaena. CTyIeHT MOJHO, YETKO U
JIOTUYHO U3JIaraeT MaTepHall BOIpoca U 3allHUIaeMblii
MaTepHall 3aJJaHusl..

4 [IpaBUIBbHO M3II0KEH MAaTEpHAIl KXk 100 BOIIPOCa U OTYETA 110
WH/IMBUyaJIbHBIM 3aHUSM, HO HE BECh MaTepUal U3JI0KEH
Pa3BEPHYTO U JIOTHYECKH CTPYKTYPUPOBAHO.

3 B nenom npaBuiibHO M3JI0KEH MaTepUall KakJ1I0ro BoIpoca U
3alMIIaeMOro 0T4eTa Mo 33JaHHI0, HO HM3JI0’KEHHUE HOCHUT
MOBEPXHOCTHBIHN XapakTep U ¢ HapYyLUICHUEM JIOTHKU
W3JI0KEHHUS.

2 MaTepI/Ian OTBETA Ha KaXKJbIN BOIIPOC M 3allIMITaCMBbIX
OTYCTOB I10 3aJaHUAM IIPCACTABJIICH OUYCHb ITIOBCPXHOCTHO U C
HapYHICHUCM JIOTUKU HU3JI0KCHUA. CTYI[GHT O4YCHB IIJIOXO
BJIaACCT OCHOBHBIMH KOHICIINUAMU OUCLHHUIIIIMHBI. I[OHYH_IGHBI
CYIICCTBCHHBIC TCPMHUHOJIOTHYCCKUC U (baKTI/I‘IeCKI/IC OIITNOKH.

1 HeepHo u3noxeH Marepuain Ha BOIIPOCH! OMIeTa, KaXIbIi
OTYET 0 UHAUBUIYATbHBIM 3aJJaHUSIM HAITUCaH C TPYOBIMHU
OIMOKaMU WJIM OTYETHI BOOOIIIE HE TOATOTOBIIECHBI K 3aIIIHTE.

[To xaxpoMy MHIMBUIYaJTbHOMY 3aJaHUI0 B TEUEHHE 7/ CEMECTpa 3alluIIacTCs
oTdyeT. B KoHIle 7 cemecTpa BBICTABISIETCS MTOrOBas OIICHKA. 3allUTa OTYeTa
MaKCHUMaJbHO MOKET OBITh OlleHeHa 5 Oamtamu. Kpurepun olieHKH 3a4eTa ¢ OICHKOM 110
nucuuIUiiHe «PasHOCTHBIE CXeMbI» MPUBEACHBI B TabuIe 1.

11. YueOHO-MeTOOAMYECKOE 00eceueHne

a) DNEKTPOHHBIA Y4YEOHBIH KypC MO JUCIMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=11588
0) OnileHOYHBIE MaTepHalibl TEKYHIETr0o KOHTPOJIS M IMPOMEKYTOYHOM aTTECTALlUU 10
JTUCIUIINHE.

B xoze peanuzanuu JUCHMIUIMHBI MCIONB3YIOTCS KJIACCHMYECKHE 00pa3oBaTelbHbIE
TEXHOJIOTHH: MPAKTUYECKUE 3aHATUS, CAMOCTOSITEIbHOE BBIIOJIHEHUE WHAMBHUIYaJTbHBIX
3a/1aHUI, TPOMEKYTOUYHAsl aTTeCTAallMsl B BUJE MPOBEPKUM HMHAMBUAYAIbHBIX 3aJaHUM, U
pexkomeHa0BaHHOM  nuTeparypbl. CamocTrosiTenbHas paboTa  BKJIIOYAET: OCBOCHHE
TEOPETHUECKUX TMOJIOKEHUN JEKIMOHHOTO Kypca, MPaKTUYECKOE BBINOJHEHHE 3aJaHMi,
MOJATOTOBKY K U (depeHIIMpOBAaHHOMY 3a4eTy. YCIEUIHas caMOCTosTeNbHas padoTa HaJ
MaTepuaIoM JUCIHUILTUHBI 00eCTeYnBaeTCs:
-JIEKIINOHHBIM MaTepUajIoM;
-CIIUCKOM BOIIPOCOB ISl CAMOCTOSITEIbHON TPOBEPKU 3HAHUM U MOATOTOBKH K 3a4ETY;
-CIIUCKOM JIUTEPATyphl, BKIIOYAIOMIUM YYEOHUKH M KHUTH IO M3y4aeMbIM B JUCIUILINHE
BOIIpOCaM

Bce umnauBunyanbHble 3anaHus MOJ0OpaHbl TaKMM 00pa3oM, 4YTOOBI CTUMYJIHPOBATh
MICUXOJIOTHYECKYI0 YCTAHOBKY CTYJEHTOB Ha (DOPMUPOBAHHE CBSI3U MEX]Ty MAaTEeMaTUIECKOU
Teopuel M ee MPaKTHYEeCKUM MPUMEHEHHEM. Yd4aT CTYJIEHTOB CIIOCOOHOCTH IPOBOJHUTH
HAy4YHO-UCCIIeIOBATEeNIbCKUE Pa3pabOTKU MO YKa3aHHBIM TeMaM. BbIpabaThiBaloT yMeHUHE
OLICHUBATh I[IOJIyY€HHbIE pe3yslbTaThl U (OPMYIMPOBaTH BBIBOJABI IO pe3yibTaTaM




MPOBEJICHHBIX HUCCIIeOBaHMUA. 3amanusi oQOpPMIIIIOTCS B BHJIE OTYETOB, BKIFOYAIOIINX
TEOPETUUECKYIO YaCTh, MTOJIyUEHHbIE Pe3y/IbTaThl U UX aHaIK3. Kaxaplil oTueT 3amuinaercs
CTYJEHTOM.
CTyneHTsl JOHKHBI BHUMATEIbHO OTHOCUTHCS K MOJATOTOBKE K KOJUIOKBUYMAaM U 3a4eTy,
OTBETCTBEHHO TOJIXOJUTHh K CAMOCTOSITEIILHON padoTe U YBEPEHHO OTBEYATh HA BOIPOCHI TECTOB
TEKYIIEr0 KOHTPOJIS.

12. Ilepeyennb yueOHoii JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

=

10.

12.

13.

14.

15.

16.

Camapckuit A.A. Teopus pasHocTHBIX cxeM.- M.:Hayka,1989,-611 c.

Camapckuii A.A., Huxonaes E.C.. Metoxs! pemenus ceTounbix ypapaenuit OHJTAMH.
23.07.2013 r.. — M.: Hayxka, 1978,-592 c.

I'onynos C.K.,Ps6ennkuii B.C.. PaznoctHbie cxembl.-M.: Hayka, 1973.-400 c.
Puxtmaiiep P., MopTton K.. PazHocTHbIE METO/IbI pellieHUsI KpaeBbIX 3a1a4d. —M.: Mup,
1972. - 418 c.

Pakurckuii 10.B., Yerunos C.M., Uepnopynkuii N.I'.. YncneHHble METObI pELLICHUS
xectkux cucreM OJ1Y. —JI. — 1979.-208 ¢

BepxOuukuit B.M.. OcHOBBI uncieHHbIX METO10B. — M., 2013.-847c.

Kanutkun H.H.. Yucnennsie metoasl.-CI1b:BXB-IletepOypr, 2014.-586 c.

AmocoB A.A. u np. Beruuciaurenbabie MeTo bl 4151 HHKeHepoB. — CIIb:Jlanp,2014.-
671 c.

Mepkynosa H.H. , MuxaiinoB M./I.. MeToibl npubanKeHHbIX

Beruncienuii. Tomck:uzgarensckuii jom T1'Y, 2014.-762 c.

EmenssaoB B.H., Boinkos K.H. PaznocTHbIe cXeMBI B 3a1aUaX Ta30BOM AWHAMHUKY HA
HECTPYKTYpUPOBAHHBIX ceTKax.-M.: ®@uszmatnur, 2015.-416 c.

Mapuyk I'. Yli MeToz1p! BBIMUCTUTENBHON MaTeMaTvky : yueoHoe rocodue / I'. Y. Mapuyk. — U3n.
4-¢, crep. — CII6. [u ap.] : Jlanb, 2009. — 608 c.

Kanmutkun H. H. Yucnennsle Metonsl : [yueOHoe nmocobue] / H. H. Kanutkun ; noa
pen. A. A. Camapckoro. — 2-e u3f., [ucnp.]. — CII6. : BXB-Iletepoypr, 2014, 2011. —
586 c.

AmocoB A.A. u nip. Beruncaurensuele MeToasl i nHxeHepoB. — CIIb:Jlans, 2014.-
671 c.

Wnbun B. I1. MeTo/ibl KOHEUHBIX Pa3HOCTEW M KOHEUYHBIX 00BEMOB JUISl HJUIMITHYECKUX
ypaBHeHnuii.. -HoBocubupck.-2000..-345c¢.

Camapckuii A. A., Babumesuu. BerunciaurensHas teruonepenada. Jlu6pokom.2014.-

784c.

Snenko H. H. MeToz 1poOHBIX 11aroB perieHuss MHOTOMEPHBIX 3a/1au
Matemarrueckoi ¢usuku. H. H. I H e 1 k 0, 1967, - 197.c.

0) IOMOJIHUTENbHAS JINTepaTypa:

2. [po6simesud B.W., JIpimankoB B.., PuBun I'.C.. 3amaun no BEIYUCIUTETHHON
maremaruke. M.: Hayka, 1980. — 143 c.

3. CaynweB B. K., IHnTerpupoBanue ypaBHeHHI MapabOINYECKOTO TUIIA METOIOM
ceTok, M., 1960.

4. bepesun U.C., Kunkos H.I1. Metoasr Berunciennii. -M.: Hayka, 1962, 1966, T.
1-2.
5. Baxsanos H.C., Jlarmu A.B., Urkenkos E.B. UnciieHHble MeTOIBI B 3a1a4ax 1



YIPaKHEHUsIX.. -M.:

6. Komuenora H.B., Mapon U.A. BeruncnuTenbHas MaTeMaTHKa B IpUMEpax U
3amaqax. -M.: Hayka, 1972. -367 c.

7. Paxurckuii 10.B., Yctunos C.M., Uepnopykuii N.I'. Yucnennpie MeTOABI
penieHus xectkux cucreM. M.: Hayka, 1979. -208 c.

8. Ksacos b. 1. Uncnennbie METO/IbI aHATM3a U TUHEHHOM anreopshl. Jlanp.-2016.-
328c.

B) pecypcbl cetu HTEpHET:
— OTKPBIThIE OHJIAH-KYPChI
- caut xypHana «BectHuk ToMCKOro rocy1apCcTBeHHOro yHuBepcurera. MareMmaruka
u MexaHuka» http://journals.tsu.ru/mathematics/
— Oobwepoccuiickas Cetp  Koncynbrantllnmtoc ChnpaBouHas 1mpaBoBas —CUCTEMA.
http://www.consultant.ru/

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMoe MPOrpaMMHOE OOecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT MmpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOJIMYHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaekc auck u T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN Karajor Hayunou OoubaroTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— DBC KoncynsTanT cryaenta — http://www.studentlibrary.ru/

B) nnpoeccruoHanbHble 6a3bl JaHHBIX (MPU HATUYUL):
o http://e-science.sources.ru/ — moprai eCTeCTBEHHBIX HayK

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

O6opynoBanue ayauTOPH AJis MPOBEACHUS 3aHATHI JEKIIMOHHOTO TUMA, MPAKTHYECKUX

3aHATHI U CAMOCTOSITENIbHOM pabOThl CTYI€HTOB!
314 ayn.

WutepakTrBHbIi HabOp (10cka InterWrite, sxkpan, 2 npoexkropa EPSON)
16 KommnbroTepos
CB000OHOE U TUIIEH3UOHHOE TPOTrpaMMHOE O0eCTIeUeHHeE:
* onieparronHbie cuctembl: Microsoft Windows 10.
* opucHbie u u3narenbckue nakersl: Microsoft Office 2013, MikTeX+ TeXstudiio, Libre Office.
* cpeactBa paspadbotku npuinokenuit u CYB/I: Microsoft Visual Studio 2015, Delphi 2006 (ms
pabotsl ¢ 6a3amu nanHbIX - Borland Database Engine, Database Desktop), Lazarus,
Pascal ABC.NET, Intel Fortran Compiler 2015 (Parallel Studio), CUDA Toolkit 10.2, IDE
CodeBlocks, MinGW compilers (C, C++, Fortran), Qtcreator, cmake, python3 (anakonda3),
Visual Studio Code, R-lang, node.js, Pycharm, free pascal.
» mateMmatuueckue makerel: PTC Mathcad 15, Mathematica 8, Maple 15, Matlab R2015.
* MaKeThl MATEMATHIECKOI U rpaduueckoit 00padoTku nanubix: Golden Software Grapher,
Golden Software Surfer.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e-science.sources.ru/

* MMaKEeThI JJIs PEIICHUS 3a/1a4 BBIYUCIIUTENBHON ruapoauHamuku: Ansys 17.2, Fluent 6.3 +
Gambit.

* YTuauTel A8 onydeHus ynanennoro gocryma Winscp, Putty, Xming.

* yruuthl 7Zip, Adobe Acrobat Reader, DjVVu Reader, Far manager, Mozilla Firefox,
Notepad++.

316 ayn.
WurepakTuBHbBIi HabOp (mocka InterWrite, skpawn, 2 npoexkropa EPSON)
16 KommnbroTepos
CB000IHOE 1 JIMIIEH3NOHHOE IPOTPAMMHOE 00eCTICUeHHE:
* onieparonHbie cuctembr: Microsoft Windows 7
* opucubiec u u3narenbekue naketel: Microsoft Office 2013, MikTeX 2.9+Texmaker+TeXstudio,
Libre Office.
* cpeactBa paspadborku npuioxenuit 1 CYBJI: Microsoft Visual Studio 2015, Delphi 2006 (mis
pabotsl ¢ 6a3amu manubix - Borland Database Engine, Database Desktop), Lazarus,
Pascal ABC.NET, Intel Fortran Compiler 2015, CUDA Toolkit 9.2, IDE CodeBlocks, MinGW
compilers (C, C++, Fortran), PGI fortran.
» matematuueckue naketel: PTC Mathcad 15, Maple 15, Matlab R2015; Statistica 10,
Mathematica 8
* MaKkeThl MaTEMATHUYECKOM U rpaduueckoii 006padoTku manubix: Golden Software Grapher,
Golden Software Surfer.
* MMaKeThI JJIS PEIICHUS 3a1a4 BEIYUCIUTENBHOM ruapoauaamuku: Ansys 17.2, Fluent 6.3 +
Gambit.
* YTUAMTBI A7 TodydeHust yaanernoro gocryma Winscp, Putty, Xming.
* yruuthl 721p, Adobe Acrobat Reader, DjVu Reader, Far manager, Mozilla Firefox,
Notepad++.

319 aya.

NHTepakTUBHBINA HaOOp (H0cka Smart ¢ mpoekTopom, 3kpaH u npoektop EPSON)
13 KommbroTepos

CB000OHOE U JTUIIEH3UOHHOE TPOTrpaMMHOE O0eCcTIeYeHHeE:

* onepaimonHbie cucrembl: Microsoft Windows 7

* opucHbie u u3aarenbekue makersl: Microsoft Office 2013, MikTeX 2.9;

* cpenctBa paspadorku npunoxenuii 1 CYBJI: Microsoft Visual Studio 2015, Delphi 2006 (s
paboTsl ¢ 6a3zamu ganHbIX - Borland Database Engine, Database Desktop), Lazarus,

Pascal ABC.NET, Intel Fortran Compiler 2015, CUDA Toolkit 9.2, IDE CodeBlocks, MinGW
compilers (C, C++, Fortran), python3 (anakonda3).

» matemaruueckue maketel: PTC Mathcad 15, Maple 15, Matlab R2015.

* MaKeThl MATEMATHYECKO U rpaduueckoi 00padoTku nanueix: Golden Software Grapher,
Golden Software Surfer.

* MMaKeThI JJIS PEIICHHUS 3a/1a4 BRIYUCIIUTENBHOM ruapoauaamMuku: Ansys 17.2, Fluent 6.3 +
Gambit.

* YTWJINTHI TS IOJTydeHus yaanennoro gocryna Winscp, Putty, Xming

15. Uudopmanust o pazpadoTyukax

bepuyn Bnagumup HukonaeBuy, 1o1eHT, kKanauaat (U3HNKO-MaTeMaTHYECKUX HaYK,
MuxaiinoB Muxaui JIMUTpUEBUY, CTAPIINHI IIPETIOJABATED.



