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OO0opoTHas cTOpoHa THTYJILHOTO Jucta PILJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHuy Kadeapbl/AenapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(moamucp) (1.0. damumms)

11. PaGouasi mporpamMma nepecMoTpeHa Ha 3aceaHnu Kadeapbl/nenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBepyromuii kageopoti

(moamucs) (1.0. damunus)

I11. PaGouyasi mporpamMma nepecMoOTpeHa Ha 3aceJaHMH kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrommii kageopoii

(oammcp) (1.0. damumus)

1V. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapsl/1enapraMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kageopoti

(moamuce) (1.0. ®amumnms)



. HIEJA U 3AJAYU OCBOEHUA JUCIIUITJIMHBI:

Lenb: [Ipuobperenue y oOydaromuxcss HEOOXOIUMOTO AJisi OCYIIECTBICHUS
npodecCHOHATBHON 1eATeTbHOCTH YPOBHS KOMIIETEHITHH.

3amauu:

®  OCBOGHHE METOJOB PCIICHHs MPUKIAAHBIX 33Ja4 COBPEMEHHOU
BBIUMCIIMTEIbHON MaTEMATUKU U MATEMaTU4YECKON (DU3UKU: YUCIICHHbBIE
®  METOAbl pELICHUS WHTErPAIbHBIX YpPAaBHEHWI, BapHallMOHHBIE H
MPOCKIIMOHHBIE METOJABl pEIIeHUs 3aJad MaTeMaTH4YecKoW (U3UKH,
METO/Ibl PACILETICHUS;
e  (pyHIaMEHTaAIbHOE U3yUYEHHE BOMPOCOB MOCTPOEHUS, UCCIECIOBAHUSA U
OPUMEHEHUSI YHCJIEHHBIX METOJOB PEIICHUS 3aJad MaTeMaTH4eCKOU
(U3HKH, COCTABJISIOIIUX TEOPETUYECKUU (PYHIAMEHT [JIsi ONUCAHUS H
pa3pabOTKU MaTeMaTUYECKUX MOJENIE OOBEKTOB Pa3aIu4HON (PU3nYeCKOr
MIPUPOIBL;
e  HayyHO-HCCJENOBaTelbcKkass pabora B 00sacTd HHPOPMAIMOHHBIX
TEXHOJIOTMA M MaTeMaTHuuecKkodl (U3MKH, CBSA3aHHOH C BBIOOPOM
HEOOXOAMMBIX METOJOB M aJITOPUTMOB, MCIOJNb3YEMbIX B Pa3IMUHBIX
TEXHUYECKUX CHUCTEMAX;
®  H3yYECHHE HOBBIX HAYYHBIX PE3yJbTATOB, HAYYHOW JIMTEPATYpPBl U
HEIMPEPBIBHOMY MPO(eCCHOHATBHOMY CaMOCOBEPILIEHCTBOBAHMUIO. ;
B pesynbrare u3ydeHus JaHHOM JAMCUUIUIMHBI Yy  OOyYaroIIMXCs

bopMUpPYIOTCS ClIeyIoNne 00IenpodeccuoHaabHbIe KOMIICTECHIIUHN

Tun 3agau Koa m HamMeHOBaHHe
npodgeccuoHaIbHOI komneTenuun |Kox m HauMeHOBaHUEe MHIMKATOPA JOCTHKEHUS] KOMIETEHIIUT
(pe3yJ1bTaT OCBOEHUS)

Hay4HO- [IK-1.1 nemoHCTpUpPYET 3HAHNE TTOCTAHOBOK KJIACCUYECKUX
HCCJICI0BATEIbCKHI 33744 MaTeMaTUKH

MK-1 Crnocoben MaTeMaTHYECKH
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC 3a/1a4H, 3HAaHUE

ITK-1.2 caMOCTOSITENbHO U B COCTaBE HAYYHOI'O KOJUICKTHBA
CTaBUT €CTECTBEHHOHAYYHBIC 33/1a4, HA OCHOBE 3HAHHS
MTOCTAaHOBOK KJIACCHUYECKHUX 3a]1ad MAaTEMATHKH

ITOCTAHOBOK KJIACCHYCCKHUX 3aaa4

[IK-1.3 ucnonb3yer MeToibl MPOBEACHUS HAYUHBIX
MaTeMaTuKH.

HCCJ’Ie)IOBaHHP’I U IIOCTAaHOBKH MAaTEMaTHYCCKHU KOPPEKTHBIX
3a1a4 MaTCMaTHUKH

Jnst  hopMHUpoOBaHUs BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTIIMHBI
«Yucnennsle metoasl auddepeHmanpHbix ypaBuenun (Numerical methods for
differential equations)» nOpUMEHSAIOTCS CIAEAYIOINME METOAbl  aKTUBHOTO/
WHTEPAKTUBHOTO OOYUYCHUS:
®  TMpEe3CHTAIMU C WCIOJIb30BaHUEM JIOCKH, KHWI, BHJIEO, CIIAN/IOB,
KOMITBIOTEPOB U T.II., C TIOCIEAYIOIINM O0CYKIECHUEM MaTepUaJIOB,
e oOparHas CBsi3b C (OpPMUpPOBAHHMEM OOIIEro IMpeAcTaBlIeHUs 00
yYpOBHE BJIaJICHUS 3HAHUSAMH CTYJCHTOB, aKTYaIbHBIMU JIJISI 3aHATHS,




pa3sMUHKa C BOIIPOCAMU, OPUEHTUPOBAHHBIMU Ha BBICTPAUBAHUE JIOTUYECKOU
[ENOYKH U3 MOJyYeHHBIX 3HaHUH (KOHCTPYHPOBAHKUE HOBOTO 3HAHMs ),paboTa B
MaJbIX Tpynnax (JaeT BCEM CTYJI€HTaM BO3MOKHOCTh Y4acCTBOBAaTh B padoTe,
MPAKTUKOBATh HABBIKUA COTPYIHUYECTBA, MEAKIUYHOCTHOTO OOIIICHN).

1. TPYIOEMKOCTBH IMCHMUILINHLI M BUIOB YUEBHBIX
3AHSTH O JUCHUILITAHE

OO0mast TpyJI0€MKOCTh JUCIUILIMHBI COCTaBISET 5 3a4éTHhIX enuuull (180
aKaJeMHYCCKHX Yaca).

(1 3adeTHas eqUHUIIA COOTBETCTBYET 36 aKaJIeMHYCCKUM Yacam)

Bugamu y4eOHBIX 3aHATHN U pabOTHI 00YUaOIIETocs MO JUCHUIUIMHE MOTYT
SIBJISITHCS.

O6o3HavyeHme Bunet yaeOHbIX 3aHSITHH 1 pabOTHI 00yUaIOIETOCs
Jlek Jlexumu
Jlab JlaboparopHbie pabOTHI
Ilp IIpakTHueckue 3aHsATUs
OK OmnunaiiH Kype
CP CaMocTosiTeNbHas paboTa 00yYaroIerocs B MEPHOJ TECOPSTHYSCKOTO 00YUCHHUS
KoHTpostb CamocrosTenbHas paboTa 00yJaromerocs u KOHTaKTHas paboTa o0y4aromerocs ¢
IPENoJaBaTeNeM B IEPHOJ MPOMEKYTOUHOM aTTECTALUH

CTpyKTypa TUCITUTIINHBI:
dopma o0ydeHHUs — OYHasl.

KoJinuecTBO 4acoB 10 BUAAM y4eGHbBIX
3aHSITHI U padoTHI 00yYaloNIEerocs

2,
B 2 ®opmbl
HaumenoBanue pasnena g = .
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PA3JEJI 1. Bapuaunonusie
U INIPOCKIIUOHHBIC METO/IbIL
1 poek a 7 14

YHCJICHHOTO PEIlIeHHUs 3a/1a4
MaTeMaTHYeCKOH (PU3UKH.

PA3AEJI 2. Metoapt
pacLICIUICHUS PEIICHHUS 6 10 90 36 9K3aMeH
MHOTOMEPHBIX

HCCTAIIMOHAPHBIX 3a1a4

PA3EJI 3. Yncnennsie
3 METO/Ibl pelIeHHUS 6 12
WHTETPATBHBIX YPaBHCHUIH

Hroro: 18 36 90 36

I1l.  CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

PA3JIEJI 1. BapuanuoHHble U NMPOEKIMOHHbIE METOAbl YHMCJIEHHOTO
pelIeHus 3a1a4 MaTeMaTHYeCKON PU3HKM.




Tema 1. YpaBuenue Ditnepa. [IpocrpanctBa Cobonesa. [loctanoBka 3a1auu
BapHAIIMOHHOTO HCUYUCICHUSA, €-OKpecTHOCTh (QyHkumu. IlepBas u BTOpas
Bapuaiusa (QyHKIMoHama. HeoOxomuMoe ycioBHE JKCTpeMyma. Y paBHEHUE
Oiinepa. IlepBas kpaeBas 3amgaya. TeopemMa 00 SKBHUBAJICHTHOCTH PEIICHUS
KpaeBOM 3a/laud HaXOXJEHHUIO 3KCTpemMyMa (QyHkiuoHana. JlokazaTtenbCcTBO
HEOOXOJIMMOCTH M JocTaToOuyHOCTH. BTtopas kpaeBas 3amava. I[IpocTpancTBa
Co6onesa, momHota. Hopmbl B mpoctpanctBax CoboneBa. DHepreTuueckue
MIPOCTPAHCTBA.

Tema 2. Meronx Purma. Meronx TDanepkuna. MuHnMu3supyromas
nocienoBarenbHoCTh.  Knaccmueckunt  BapuanT  Meroma  Putma.  N-toe
npubmkeHue k pemenuro. OOmas dopmynupoBka Metroga Putna. IlosHota
IIOCJIEI0BATEIBHOCTH KOHEYHOMEPHBIX IIOATIPOCTPAHCTB. Haxoxnenue
KOA((UIMEHTOB pa3joKeHUuss Mo 0a3ucy KOHEYHOMEPHOTO MOJIPOCTPaHCTBA
(ycnoBusi munumyma ¢yHnkinuonana). Cucrema Putna. Onpenenutens ['pamma.
[Ipoexmonnsiii Mmeton byOHoro - I'anepkuna. YpaBuenue ['anepkuna (ciabas
dbopma). Haxoxnenue kod3PpUIMEHTOB pa3iiokKeHus Mo 0a3ucy KOHEYHOMEPHOTO
NOJANPOCTpaHCTBa (YCJIOBUS OpPTOrOHAJBbHOCTH HEBA3KH D3JIEMEHTaM 0asuca).
OT1nnune U CXOICTBO METOIOB.

Tema 3. MeTon KOHEUYHBIX JJIEMEHTOB pEIICHUS KpaeBoM 3amauu 1.
Paznuune Mexay METOJAOM KOHEUYHBIX 3JIEMEHTOB M MeToAoM Putna-I'anepkuna.
JlokanpHbIC CIUIAHBI, UX (PUHUTHOCTH. Pa3pe’keHHOCTh M JIEHTOYHASI CTPYKTYypa
MaTpulpl. YCTOWYMBOCTH IIpolLEecca YUCICHHOTro peweHusa. lloctpoeHue
NOCJIEOBATEILHOCTH KOHEYHOMEPHBIX MOANPOCTPAHCTB (TPU OCHOBHBIX aCIEKTa).
Koneunsle amemenTsl. [locTaHOBKa MEPBOM KpacBOM 3a7auM, SKBUBAJICHTHOU €M
BapuauMoHHOM 3agaun. [IpocTpaHcTBO criiaitHOB nepBoil creneHu aedekra 1. B-
CIUTaHBI MEPBOM CTENEHU, UX CBOWCTBA. Bhruncienne Ko3QPUIMEHTOB CUCTEMBI
Putna. PesynpTupyromias cucrema JIMHEWHBIX alreOpandecKux ypaBHEHHM.

Tema 4. MeTon KOHEUHBIX JJIEMEHTOB pEIICHUS KpaeBOM 3ajgauu 2.
[TocraHOBKa BTOPOM KpaeBOW 3a/1a4M, SKBUBAJIECHTHOW €1 BAPUALMOHHOW 3aJa4H.
Pa30buennie 001acTH Ha KOHEUHOE YUCIIO 3JIEMEHTAPHBIX siueeK (IPSIMOYTOJIbHbIE U
TpeyroyibHble 3JieMeHThbl). Cily4ail mpsMOYToJIbHbIX 3jeMeHTOB. [IpocTpaHcTBO
JIBYMEPHBIX CIUIAHHOB MEPBOW CTENEHH, ero 0a3uc. Beiuncnenue ko3PppuunueHToB
cuctembl Putna. PesynpTupyromass cucteMa JMHEHWHBIX — alreOpandecKux
ypaBHEHUI (AeBSITUTOUEYHAss pa3HocTHas cxema). Ciyyall TpeyroJibHbIX 3
35eMeHTOB. [IpoCTpaHCTBO HENpEephIBHBIX KYCOYHO-JIMHEHHBIX (YHKUUN IBYX
NMepeMEeHHbIX, ero Oaszuc. Brruucnenwe xkoddpdunmentoB cucremsl Purtia.
PesynbpTupyromas cucrema JIMHEWHBIX anredpanyecKux YpaBHEHHI
(msTUTOYEYHAs! pa3HOCTHAS cXeMa). MeToIbl pelieHusi COOTBETCTBYIOIIMX CUCTEM.



Tema 5. Crmnalin-pa3HocTtHast cxema. OrnpeneneHue MeToja KOJUIOKAlWH.
Omnpenenenre mMeToa craiH-koutokanuu. OObIKHOBEHHOE Au]QepeHInanbHoe
YpPaBHEHUE BTOPOIO MOpPsJIKA C KPACBbIMH YCJIOBHSIMHU OOLIEro BUAA. Y CIOBUSA
KOJUIOKALMK. Y3Jbl KOJUIOKauu. OrpaHMYeHrEe Ha KOJIMYECTBO U PACIIOIOKEHUE
y37I0B KoJutokauuu. Ciiyyall COBNAJEHUs y3JIOB KOJUIOKAlMM C y3JaMHU CIUIaiHa.
OtcyTcTBHE B ypaBHEHHH IiepBoi mpousBoAHoil. DopMmyna cruiaiiHa,
MOCTPOEHHOTO M0 MoMeHTaM. [lonmyyeHue cucTteMbl JTUHEHHBIX anreOpandyecKux
YPaBHEHUI U1 HAXOXKIECHUSA 3HAYEHUW penieHus B y3nax. [lomydenue nepBoro u
MOCJIEAHET0 YpPaBHEHUW CHUCTEMbl. YCJIOBHUS AUArOHAIIBHOTO MpeoOiagaHusi B
MaTtpuiie cucTemMbl. TeopeMa 00 OlIeHKE MOTPEIIHOCTH MPUOIMKEHHOTO PEIICHHUS.

Tema 6. Meron cCrulaliH-KOJUTOKAIIMM Ha OCHOBE B-cruraitHOB. @opwmyiia
BBIYKCIICHUSI HOPMAJM30BAHHOTO KyOuueckoro B-cmaiiHa Ha uHTEpBase-
Hocuteine. [loctpoenne pacmmpeHHO ceTku. lloiydeHne CUCTEMBI JIMHEMHBIX
anreOpanyeckux ypaBHEHUW I HaAXOXJIEHUS KOd(D(PUIIMEHTOB pa3iiokKeHUs
pereHus no 6asucy u3 kyouueckux B-crutaitHoB. OcoOO€HHOCTH MATPUIIBI JaHHOM
CHUCTEMBbI, MPeoOpa3oBaHUE €€ K TpexAuaroHaibHoW. DopMysbl BbIYUCIEHUS B-
CIUIAalHOB M HUX TMEPBBIX M BTOPBIX IPOU3BOJHBIX B y3JaX CETKU. Y CIIOBUS
JMAroHaJbHOTO TMpeodsiajlaHusl B MaTpule cucTembl. Teopema 00 oOIleHKe
MOTPENTHOCTH MPUOJIMIKEHHOTO PEIICHHUS.

Tema 7. IlocTpoeHMe cxe€M TMOBBIMIEHHOW TOYHOCTH METOJA CIUJIAH-
KoJutokanuu. CtpaTerusi BHIOOpa y3JI0B KOJIJIOKAIIMU B CITydyae HECOBMAJACHUS UX C
y3namH craiiHa. CTpykTypa MaTpuilbl cucteMbl. [locTpoeHre cxem MOBBIIIEHHOU
TOYHOCTH METOJA CIUIAMH-KOJUIOKani. OCHOBHBIE CBOMCTBA CXEM, IMOCTPOEHHBIX
Ha OCHOBE METO/Ia CIUIAWH-KOJUTOKALINH.

PA3AEJI 2. Meroasl pacuielVIeCHUsI pelIeHUs1 MHOIOMeEpHBIX
HEeCTAIMOHAPHBIX 3a1a4.

Tema 1. VYcroiuuBoctb, semma Kemnora. Hcropuueckas crpaBka 0
METO/IaM paciierieHus. Beenenue B mpodiieMy. Y CTOMYUBOCTD PA3HOCTHBIX CXEM.
AmnmpokcumManusi, CXoauMocThb. JIeMMbl 00 OTpaHUYEHHOCTH HOPM OIEPaTOPOB,
nemma Kamora.

Tema 2. Cxema Kpanka — Huxoncona. Cxema Kpanka — Huxoscona mns
Clly4as, KOIJa ONEpaTop HE 3aBUCUT OT BpeMEHU. Peaykuus cXembl K CXeme
pacuieruienus. JlokazaTenbCTBO amnmpoKCHMAllMd CXEMbl B OOIIeM clydae.
Jloka3zaTenbCTBO YCTOMYMBOCTH ISl OTHOPOJHOW W HEOJHOPOIHOW 3a1auH.

Tema 3. Meton MNOKOMIIOHEHTHOTO pAaCIIEIUICHUS. Meton
JBYLUMKINYECKOIO MOKOMIIOHEHTHOI'O pacleuieHus. MeToa NOKOMIOHEHTHOIO
PACILEIUICHUS B CIIy4ae CyMMbI ABYX IOJIOKUTEIBHO MOJYyONPEICICHHBIX MATPHII.
Oneparop  mepexona.  JlokazaTenbcTBO  anmpokcuManuu.  Kommyrtanus
onepatopoB. Jloka3aTenbCcTBO ycTounBoCcTU. Peann3anus Ha koMmnbrotepe. Meton



JBYLHMKINYECKOrO TMOKOMIIOHEHTHOTO pacuierienuss. OmnepaTtop nepexona.
JlokazaTenbCTBO anmpokcumanuu. Jloka3aTenbCTBO yCTOMYMBOCTH. Peanmmsanus
Ha KOMIIBIOTEPE.

Tema 4. Meton crabunmuzanuu. MeToa TPEAuKTOp - KOppekTop. Merton
crabunuzanuu. J{oka3aTenbCcTBO anmpoKkcuMaluu (cpaBHeHue co cxemor Kpanka —
Huxkoncona). Jloka3aTenbCTBO YCTOMYMBOCTA B DJHEPreTUYECKON HOpPME.
Peanuzanus Ha xommbelotepe. Meroa npeaukTop - Koppektop. (OcobeHHoCTH
WCIIOJIb30BaHUsl YCTOMYUBBIX U HEYCTOMYUBBIX CXEM. AMNMPOKCUMALHS CXEMBbI B
L[ETIOM.

Tema S. JIBymMepHOe ypaBHEHME [BWKCHMA. YPaBHEHUE IIEpEHOCA
cyOCTaHIIMM  BIOJb TpaeKTopuu. JIByMepHOE YypaBHEHUE JBIKCHHUS C
MEPEMEHHBIMU KodpuimeHTamu. YpaBHeHUE HEPa3pbIBHOCTH.
Kococummerpuunocts omeparopa auddepeHuupoBaHus 1O MPOCTPAHCTBY.
Pacmienniennie  Ha ~ 3neMeHTapHble  omepartopel.  [IpumeHeHne  meTona
JBYLIHUKINYECKOTO TTOKOMIIOHEHTHOTO PACIICTUICHUS. ANMNPOKCUMALIHS OlepaTopa
0 MPOCTPAaHCTBEHHBIM TMepeMeHHbIM. JluBepreHTHass ¢GopMa YypaBHEHHUSI.
PasnocTHbIll ananor omneparopa. lloteps KOCOCUMMETPUYECKOW CTPYKTYPHI.
[IpeobpazoBaHue K pa3HOCTHOMY ONEPATOPY KOCOCUMMETPUUYECKOU CTPYKTYPHI.

PA3AEJI 3. UnciieHHbIE METOAbI PellIeHUS] HHTErPaJIbHbIX YPABHEHHH.

Tema 1. Unterpansupie  ypaBHeHus, kiaccudukarusas.  OOmas
XapaKTEPUCTHKA METOJ0B perieHus. Begenue B mpoOiemy. OCHOBHBIC THIIBI
UHTErpaibHbIX ypaBHeHui (Ppenronsma, Bonbreppsl, lpoma, 2 popa).
OneparopHast 3anuch ypaBHeHHM. OOJlacTM NOPUMEHEHUS] HHTErPAJIbHBIX
ypaBHeHMI. JIOCTOMHCTBA MOJieiel, OCHOBAHHBIX HAa MHTETPAIbHBIX YpaBHEHUSX.
HeorpanmyeHHOCT,  OOpaTHOro  omepaTopa K  BIIOJIHE  HENPEPHIBHOMY,
HEYCTOMYMBOCTh IO  MPaBOM  YacTU.  ANNPOKCUMAIMOHHBIE  METOBI.
IIpoekunonHbie MeTOABI. MiTepalilmoOHHbIE METOBI.

Tema 2. MeTon KBaapatyp pelieHUsI HHTErPAJIbHOTO ypaBHeHUsI BonbTeppa
2 poma, ®penronbma 2 popna. [IpuMenenue kBampaTypHbIX ¢opmyn. Meton
KBaJpaTyp peIIeHUsI HHTETpaIbHOTO ypaBHeHUsI BonbTeppa 2 poga, 0COOEHHOCTH
METOJIa, TPEYTroJibHasi CTPYKTypa MAaTpHUIIbl CUCTEMbI JIMHEHHBIX alreOpandecKux
YpaBHEHUU /I HAXOXJEHUS PEIICHUs B y3JaX CeTKU. PacueTHbIE peKyppeHTHbIC
dbopmyinbl. [lpumep npumeneHus Gopmylibl Tpanenuil s 3aMeHbl HWHTErpaja
KOHEYHOM CyMMoW. MeTtoa KBaapaTyp pPELICHUS WHTETPAIBHOTO YpPaBHEHHUS
O®penronsma 2 pona. [Ipobnemsr BeiOOpa kBaapaTypHoit hopmyibsl. Haxoxnenue
XapakTepUCTUUECKUX uucen saapa. Merton mpoctol wurepauuu. OlieHKa
NPUOJINKEHUS K TOUHOMY .

Tema 3. Meton BbIpOKAEHHBIX sAnep. [IpoeKMOHHBIE METOJbI PELICHUS
UMHTErpanbHOro ypaBHeHuss @penrosnbma 2 poaa. OnpenesieHHE BBIPOKIECHHOTO



anpa. Popma pelIeHUST HCXOAHOTO WHTErpanbHOTrO ypaBHeHHs. llomyueHue
CUCTEMBI JIMHEWHBIX anreOpanvecKux YPaBHECHUM. AnnpoxcuManus
IIPOU3BOJIBHOTO SAPA BRIPOXKACHHBIM. HeBszka. @opma npeAcTaBiIeHUsI PELICHHS B
auHeiiHoM Buzae. KoopaunaTHele (yHKIMM. MeToJ HaMMEHbBIIUMX KBaJpaToB.
OTinunTenpHas OCOOEHHOCTh CHUCTEMBbl JMHEMHBIX alreOpandyeckux ypaBHEHUH.
Meton bybOnoa-I'anepkuna. [lomydeHue CHCTEMBbI JTUHEWHBIX alreOpandecKux
ypaBHeHUl. Meton kojutokauuu. OrnpeneneHue KO3(PQOUIUEHTOB pa3iioKEHUs
pelieHus: 1o KOOPAMHATHBIM (DYHKIIHSIM.

Tema 4. MeTopl CBEZIEHUSI HHTErPAIBHOTO ypaBHeHUs1 Bonbreppa 1 pona k
WHTETpaIbHOMY YypaBHeHHIO Boisbreppa 2 poma. Merton kBaaparyp pelieHUs
MHTErpajbHOTO ypaBHeHus Bomabreppa 1 poma. OcoOEHHOCTHM IHUCKpETH3ALUU.
KoppekTHOCTh 3a7aun pelIeHrs] HHTErpaIbHOro ypaBHeHus BoabeTeppsl 1 pona.
JIBa Meroma CBENEHMS MHTETPaJIbHOrO ypaBHeHus Boaereppa 1 poma K
UHTErpaJibHOMY YypaBHEHHIO Bonbreppa 2 poaa. Meron kBaapaTyp peLICHUS
UHTETpaJIbHOTO ypaBHeHUs Bosbreppa 1 ponma. OcoOEHHOCTH AMCKpPETU3ALUU.
OrnpeneneHue 3Ha4YCHNS PELICHUS B IIEPBOM y3JI€. Y CTONYMBOCTD PELIEHUS, CBA3b
mara JUCKPETH3aldd C  IOTPEIIHOCTAMM MCXOJHBIX JaHHbBIX. [Ipumep
npuMeHeHus: ¢Gopmyisl Tpanenuili. Wcnonbs3zoBanue ¢dopmynsl Jlarpanxa s
HaxO0XJICHUSA DPELICHUS B IIEPBOM Y3II€.

Tema 5. MWurerpansubie ypaBHenus Opearonsma 1 poma, oOmas
XapaKTEPUCTUKA, KOPPEeKTHOCTh 1o Apnamapy. IloHATHE KOpPPEKTHOCTH IO
Anamapy. I[lpuuumnbl HeycroilumBocTH pemieHus. 4-s1 Teopema Dpearonbma.
[loBbIlIEHNE HEYCTOMYMBOCTH PEIICHUS C YMEHBIIEHUEM I1ara JUCKPETH3ALUH.

Tema 6 Meron perynspuzanuu Tuxonoa. llceBmopemenue, HopMaabHOE
pelieHue, CrUIaKUBAIOIINN (PYyHKIMOHAN. Y CIOBHAs KOPPEKTHOCTh (KOPPEKTHOCTH
no TuxoHoBYy). MHOXeCcTBO KOppeKTHOCTH. CyIlIeCTBEHHO HEKOPPEKTHBIE 3a/1auHu.
Perynapusupytomuii ~ onepatop  (peryiasipu3upyroniii  anroput™m). TodHoe
pelieHne, IICEBAOPEIICHUE, HOpMalbHOE pemeHue. PyHkiumonan TuxoHoBa.
Crabunusupyromuid pynkuunonan, [lapamerp perymspusanuu. CyiecTBOBaHHE U
€IMHCTBEHHOCTh PEUICHUS 33/1aydl MUHUMU3ALMK PyHKIIMOHAIAa THXOHOBA.

Tema 7. 3agaua MUHUMU3ALMK CTIIAKUBAIOMIETO (PYHKIIMOHANIA. Y paBHEHHE
Oinepa. Meron peryisgpuszaniui  TUXOHOBA Ui PEIIEHUS HMHTErPaIbHOIO
ypaBHeHust ®@penronsMa | poma. OmnpenenieHue mapaMmeTpa peryisipu3aldd 10
HEBs3KE. 3ajJaya MHHMMM3AIMKM CIIIQXUBAIOUIETO (YHKIMOHANA. YpaBHEHHUE
Oiinepa. Bua HopmanibHOro pemeHusi. Meron peryisipuzaiuu TuxoHOBa Jyist
pemieHuss uHTErpaibHoro ypasHeHuss @Dpearonema 1 popa. CriiaknBaronuii,
cTabuIm3upyromud  QyHKIuoHan. YpaBHeHue TUXOHOBA. Onpenenenue
rapaMeTpa peryasipu3aliu 1o HEBSI3KE. BrluncinuTenbHas NpakTUKa ONpEEIeHUs
napaMeTpa peryJisipu3aluu.



Tema 8. Meton monbopa pemieHusi. Y CTOWYHMBOCTh METOJA, CXOJAUMOCTD.
Meton WBanoBa. 3amadya MHUHMMH3AIUA HEBS3KH. OD(PPEKTUBHOCTH MeETOIa
nonoopa. OOmieQyHKIMOHANBHBIE TPeOOBaHUs, MPU KOTOPBIX METOA Moadopa
ycToitunB. MeTo1 modopa peiieHus it HHTErpajlbHOro ypaBHeHUsI OpearoabsMa
1 poma. Meron WMBanoBa. Ilonarue kBaszupemieHus. [Ipoekuusi sjieMeHTa Ha
MHOKECTBO. JloctaTouHbIe YCIIOBHS CyIIECTBOBAHMS €IUHCTBECHHOT'O
KBa3UPEIICHUS, HEMPEPHIBHO 3aBUCSIIETO OT MPABOM YaCTH.

IV. CTPYKTYPA M COJEP)KAHUE ITPAKTUYECKOM YACTH
KYPCA U CAMOCTOSATEJBHOI PABOThBI

JlaGoparopHnas padora 1. Meron Putiia. Meton ["anepkuna.

JlaGoparopHasi padora 2. MeTol KOHEUHBIX 3JIEMEHTOB.

JlaGoparopHasi padora 3. CrutailH-pa3HOCTHAs CXEMA.

JlaGoparopHasi pabora 4. MeToj CIUTaiiH-KOJIJIOKAIMU Ha OCHOBE B-CrimaifHOB.
JlaGoparopHasi pabora 5. MeToapl paclIEIICHUS.

JlaGopaTopHuasi padora 6. lnTerpaibabie ypaBHEHUS 2 poja.

JlabGopaTopHnasi padora 7. nTerpanbnusie ypaBHeHus | poza.

V. YYEBHO-METOIANMYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOWUXCS (4 OHJIAHH
KYPCA IIPH HAJIUYHUN)

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHON paboTHhI
oOyyarommxcsi 1O JAUCHUIUIMHE «YuclIeHHble MeToAbl IuddepeHIranbHbIX
ypaBuenuii (Numerical methods for differential equations)» Bkitouaer B cedsi:

Ilinan-rpadguk BoINOJHEHHS] CAMOCTOSITE/IbHON PadoThl 0 AUCHUILINHE

IIpumepHbIe
Buja camocTosiTeIbHOI padoThl HOPMBI BpeMeHn | ®opMa KOHTPOJIsI
HA BBINIOJTHEHHE

Ne Jarta/cpokn
n/n BbINOJHEHHUS

Pabora HaJ KOHCIIEKTOM JIEKIHH, 4 gaca
1 2 Hexenu MOJITOTOBKA K JJa0OpaTOpHOIt padoTe: naboparopHas paboTa
Merton Putna. Meron INanepkuna.

2 Hemenu PaboTa HaJ KOHCIIEKTOM JIEKIIHH, 4 yaca

2 IIOJrOTOBKA K JIabOpaTopHOi pabdoTe: naGopatopHas pabota
MeTO)I KOHCYHBIX 3JICMCHTOB.

2 Henenmn Pabora Hag KOHCIIEKTOM JIEKIIUH, 4 gaca
3 TIOJITOTOBKA K JIabopaTopHOii padoTe: naboparopHas paboTa
CnmaifH-pa3HOCTHAs CXeMa.

2 "Henenu Pabora Hag KOHCIIEKTOM JIEKIIHH,
MOJITOTOBKA K JTa00OpaTOpHOIt padoTe:
MeTo crijlaiiH-KOJJIOKAIMK Ha OCHOBE B-
CIJIalfHOB.

4 yaca naboparopHas paboTa

2 Henenu [ToaroToBka K KOJJIOKBUYMY
«BapuannoHHbIe U IPOEKIIMOHHbBIC
5 METOJIbI YHCIICHHOTO pEeLIeHHs 3a1ad 16 gacos Komnoksuym
MaremMaTHdeckoi ¢pusukmy. [TonqroroBka
KypCOBOI paboTHL.

6 2 HeJenu PaboTa Ha/l KOHCIIEKTOM JISKIIUH, 4 yaca saboparopHas pabora




MOJrOTOBKA K JJa0OpaTopHOii paboTe:
Mertopp! paciienieHus

2 Henenu [ToaroroBka K KOJUIOKBUYMY «MeTo bl
paclienyeHus peleHns] MHOTOMEPHBIX
HeCTallMOHApHBIX 3a1au». [logroroska
KypCOBOH paboTHL.

12 yacoB Komnoksuym

2 Henenx Pabora HaJy KOHCIIEKTOM JIEKIHH,
8 MOJrOTOBKA K J1a0OpaTopHOii paboTe: 4 yaca naboparopHas paboTa
VHTerpanbHble ypaBHEHUs 2 poja.

2 Heneau PaboTa HaJ KOHCIIEKTOM JIEKITHH,
9 TIOJITOTOBKA K JIabopaTopHOi paboTe: 4 yaca nabopaTopHast paboTa
HuTterpanpnble ypaBHeHus 1 pona

2 Hepenu ITonroroBka k KOJIOKBUYMY «UHCIICHHBIE
METO/IbI PEILICHUS HHTETPaIbHBIX
ypaBHeHui». [loaroroska KypcoBoi
paboThI.

10 16 uacos Komnoksuym

11 Ceccus [ToarotoBka K 9K3aMeHY 72 yaca DKk3aMeH

XapakTepucTHKA 3aJaHUI J1JI51 CAMOCTOSATEIbHOM padoThl 00y4arouXcs
¥ METOANYEeCKHE PEKOMEHAAUH 10 UX BHINOJTHEHHIO

CamocrosiTenbHast paboTa  CTYJEHTOB COCTOMT W3 MOATOTOBKH K
71a00paTOpPHBIM paboTaM B KOMITBIOTEPHOM KJiacce, paboThl HaJl PEKOMEHI0BAaHHOM
JUTEPATypOd W TEKCTAMHU JIEKUMKA B TPOLECCE H3YYEHUS TEOPETUYECKOTO
MaTepHuaa, a TakKe BBIIIOJIHEHHE KYpCOBOM padOTHI.

TeMbl 3amaHuil AJi1 CaMOCTOATENBHON pabOTHl MPEACTaBICHbl B IJIAHE-
rpauKe BBIIIOJHEHUS] CAMOCTOSITENILHON pabOThl O JUCIUILINHE.

[Ipu mnoarotoBke K 1a0OpaTOPHBIM 3aHATHSM HEOOXOAMMO CHayala
IIPOYUTATh OCHOBHBIE MOHATHS M T€OpeMbl IO TeMe. IIpyu BBITOIHEHUM 3aJaHus
HY>KHO CHayaja MOHSTb, UTO TpeOyeTcs B 3a7aue, KaKOl TEOPETUYECKUI MaTepra
HY’)KHO MCIOJIb30BaThb, HAMETUTh IUIAH pEHIeHUs 3adadd. PekomeHmyercs
UCIIOJIb30BaTh METOJIMYECKHE YyKa3aHUs M Marepuaibl Mo Kypey «YHucneHHsie
meroabl auddepenunansbix ypaBHeHud (Numerical methods for differential
equations)», TEKCT JICKI[UI, a TaKKe JJIEKTPOHHBIC MOCOOHs, HMMEIOIIUecs Ha
cepsepe 11Ikosbl eCTECTBEHHBIX HAYK.

IIpy moAroToBKE K KOJUIOKBUYMaM JOIOJIHUTENIBHO K U3YYEHUIO KOHCIIEKTOB
JeKUUA HEOOXOAUMO TMOJb30BAaThCs yuyeOHUKamHu. BwmecTto «3ayuuBaHusD)
MaTepuana BaXHO JOOUTHCS MOHMMAHUSA M3Yy4aeMbIX T€M IUCUUILIUHBL. OTBeuas
Ha TIOCTABJICHHBIA BOMPOC, MPEIBAPUTEIBHO CIEAYET MOHATh, UTO TpeOyeTcs OT
Bac B 1aHHOM ciiyyae, Kakol TeOpEeTUYECKU MaTepuai Hy>KHO UCIOJIb30BaTh.

[Ipy mnOAroTOBKE K 9JK3aMEHY HYXKHO OCBOMTH TEOpPHUIO: pazodpaTh
ONpEIENECHNUS] BCEX IMOHATUM M YHMCIEHHBIX METOAOB, PACCMOTPETHh MPUMEPHI U
CaMOCTOATEJIBHO PEIIUTh HECKOJBKO THIIOBBIX 3adad W3 Kaxaoil Temsbl. [lpu
pellleHny 3ajad Bcerja HeoOXOIuMO KOMMEHTHpPOBAaTh CBOM JEWUCTBUS U HE
3a0bIBaTh O COJEPIKATEIBbHON UHTEPIIPETAIUY.

KypcoBas paboTa npecieayeT 1enb: HAy4uTh CTYAECHTA BJIAJETh METOIUKOM
CaMOCTOSITEJIbHOTO Hay4YHOT'O MCCIIE0BAHNUS; 3aKPEIUTh U YIIyOUTh MOJyYEHHbIE



3HAHMS, BBIPA0OTATh HABBIKM MX MPUMEHEHUS B PEIICHUH KOHKPETHBIX Y4eOHO-
HAYYHBIX TPOOIIEM.

KypcoBast paboTa cOCTOUT U3 CIEAYIOMUX CTPYKTYPHBIX YacTeil: BBEJCHUE,
OCHOBHAsI YacTh, 3aKIIOYEHUE, CITUCOK UCTOYHUKOB W JTUTEPATYPHI, IPHIIOKCHUH.
OO6mumii 06beM KypcoBOit pabOThI JOJIKEH ObITh B mpeaenax 25-30 ctp.

PaboTta gomkHa OBITh HAITMCAHA CTPOTO HAYYHBIM SI3bIKOM, HE JIOJDKHA UMETh
IrpaMMaTHYECKUX, CTUJIMCTUYECKUX, IYHKTYAaIIMOHHBIX OIIMOOK M OIEeYaToK.
KypcoBas paboTa cTyeHTa 110 BBIOpaHHOW TeMe BKJIIOYAET CIEAYIOIINE ITAlbI:

— cocTaBiieHue Oubnuorpaduu;

— ompeneNeHue Kpyra OmyOIMKOBAaHHBIX U apPXUBHBIX UCTOYHUKOB;

— BBIJICJICHHE OCHOBHBIX BOIIPOCOB, COCTABJISIONINX TEMY;

— COCTaBJICHUE pabOyero MiiaHa u CTPYKTYPhI paObOThHI;

— CHCTeMaTu3alus U aHaIMuTHUYecKas o0paboTka COOpaHHOTO MaTepHuaa;

— 000011IeHIE MOTYUYEHHBIX PE3yIbTaTOB;

— odopMIIeHHE U 3aInuTa PabOTHI.

BBenenue AOMKHO BKIIOYATh B ceOsl 00s3aTENBbHBIE COCTABJISIONINE YaCTH,
pacIoJIoKEHHBIE B CIEAYIONIEH OCIeA0BaTEIbHOCTH:

1. O6ocHOBaHME aKTyaJIbHOCTU U 3HAYMMOCTH BHIOPAHHOM TEMBI.

2. Ananu3 Hay4yHOW JUTEpaTyphl — CTENEHb W3YYEHHOCTH TEMBbI
OTEUECTBCHHBIMU U  3apyOCKHBIMH HUCCJIEIOBATENSIMUA, pa3paOOTaHHBIE U
HEpEIICHHbIE TTPOOJIEMBI.

3. OmpenencHue nenu, 3amad paboTel. Llenp, kak mpaBUIO, COBIAIACT C
HAaMEHOBAHHUEM TEMBI.

4. XapaKTeprucTHKa KICTOYHUKOB, TTPUBJICUCHHBIX JIJIST PACKPBITHS TEMBI.

B ocHOBHOI1 yacTu pabOTHI pemaroTcs 3ajlauu, MOCTABJICHHBIC BO BBEICHUMU.
CTpyKTypa OCHOBHOM YacTH MOET OBbITh Pa3IMYHOM: ABE-TPU-UYETHIPE IJ1aBbl O€3
MOATJIaB WM JIBE-TPU TJIABBI C MOJTJIaBaMH. [ J1aBbl JODKHBI UMETh 3aroJjIOBKU,
OTpaXkarolue uX cojepKaHue.

3akiTroueHue, KOTOpOe SIBJSIETCS CAaMOCTOSITEIHHOM YacThl0 HAYYHOU pabOThI,
HE JOJDKHO COJEp)KaTh TIepecKa3 COJEp)KaHUs WCCICNOBAaHUS WA TOBTOP
BBIBOJIOB, KOTOpPBIE OBUTH CJIeJaHbl B TJIaBaX. 3/1€Ch MOJBOATCS aBTOPCKHUE UTOTH
TEOPETHUYECKOW M TPAKTUICCKON pa3pabOTKH TEMBI, OTpakaeTcs pEIICHUE 3ajad,
3asBJICHHBIX BO BBEJCHUH, JAFOTCSI 0000IIAIOIINE BHIBOBI MO UCCIIETyeMON TeMe.
3akroueHue He JOJDKHO COJIEp’KaTh HOBBIX CBEJEHUH, (PaKTOB, apryMEHTOB, a
BBIBOJIBI JIOJIKHBI IOTUYECKH BHITEKATh M3 OCHOBHOTO TEKCTa pabOTHI.

[IpunoxeHust MOTYT OBITH BBITIOJHEHBI B BUJIE TAOJIHI], PUCYHKOB, TPaPUKOB,
KapT, KCEPOKOIUNA JOKYMEHTOB U T. JI. B mpuioxxeHuu HaJ0 yka3zaTb Ha OCHOBE
KaKUX HMCTOYHMKOB OHO cocTaBiieHO. Ho maHHBIM pasnaen paboTbl HE SIBISETCA
00s13aTEbHBIM.



TpeOoBanusi K TMpeACTABJeHUI0 W O(GOPMIIEHHIO Pe3yJbTATOB
CaMOCTOSAITeIbHOM padoThI

Pe3ynbpTaTom caMocTOSTENNbHOM pabOTHI SIBISIFOTCS] OTYETHI IO Ta00OPATOPHBIM
paboTam U 3amuTa KypcoBoi paboTHI.

B mporiecce moAroToBKM OTYETOB K JAOOpPATOPHBIM paboOTaM Yy CTYJEHTOB
pa3BHUBAIOTCSI  HABBIKM  COCTaBJIICHUS  NHCBbMEHHOW  JIOKYMEHTAallMd W
CUCTEMATU3ALMU UMEIOIIUXCS 3HaHUW. [Ipy cocTaBeHnHn OTYETOB pEKOMEHYETCS
MPUAEPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

e [locranoBka 3a1auu;

e Meron pemieHus;

e AJIrOpUTM METOAA;

e Crnenudukaiys UCTIOIb3YEMbIX (PYHKIIUN U TUIIOB JIaHHBIX;

e OrnucaHue TECTOB, HA KOTOPBIX IIpOorpamMma Npoxoauia MpoOBEPKY;

e Pe3ynbpTarhl YUCIEHHOTO YKCIIEPUMEHTA.
3ammTa KypcoBoii padorsl KypcoBas paboTa qoJbKHA OBITH 3alllMIEHA O
Hayayla 3a4eTHOW HEJIETU CEeCCUH, 3allUTy KypCOBOUM pabOThl MPOBOAUT KOMHUCCHS,
COCTAaBJICHHAsI U3 IIpenojaBareneil Kagenpsl.

KpuTtepun oieHKH BBINOJHEHUSI CAMOCTOSATEIbLHON PadoThI

Otuer mo mabGopatopHOM pPadOTEe ITOJDKEH IIOJHOCTBIO YIOBJICTBOPSATH
YCIOBHIO 3aJaud. B cioydae HEKAaYeCTBEHHO BBIIIOJHEHHBIX OTYETOB (HE
COOTBETCTBYIOIIMX 3asIBJICHHBIM TPEOOBAHUSAM) PE3yIbTUPYIONMINN OaT 32 paboTy
MOXET ObITh CHWXEH. CTyJeHT [OJDKEH MPOJIEMOHCTPUPOBATH OTYETIMBOE U
CBOOOJIHOE BJIA/ICHUE KOHIIENTYaJIbHO-TIOHATUMHBIM aIapaToOM, HAYYHBIM SI3bIKOM
U TepMHUHOJOrMel. Hanuune Bcex 0TYETOB SIBIISAETCS IOIYCKOM K DK3aMEHY.

Kpurepuu BbICTaBI€HHS OLIEHKHU Ha 3aIIMTE KYpCOBOU PabOTHI:

«OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CIIM CTYJEHT BbIpa3uj CBOE MHEHHE
no chopMyJIUpPOBaHHON MpoOjeMe, apryMEHTHPOBaJl €ro, TOYHO OIpEAENIUB €€
comepkane M cocraBisirone. CTyleHT 3HaeT M BJAQJAEET  HABBIKOM
CaMOCTOATEILHOM MCCIIEI0BATENLCKOW pabOThI 0 TEME UCCIEI0BAHUS;, METOIAMHU
U MpUEMaMU aHaJlh3a TEOPETUYECKUX W/WIM MPAKTUYECKUX ACHEKTOB M3ydaeMou
obOnactu. PakTHUECKUX OMIMOOK, CBSI3aHHBIX C TOHMMAaHWEM MpPOOJIEMbI, HET;
rpaduuecku padbota opopmiieHa MPaBUIIBHO,

«XOpOILIOY» - pabOTa XapaKTEPU3YETCsI CMBICIOBOM 1IEIbHOCTHIO, CBSI3HOCTHIO
U TIOCJEeIOBAaTEIbHOCTBIO M3JI0KEHUS; JOMylIeHo He Ooznee 1 ommOku mpu
OOBSICHEHHMH CMbICTIAa WM cojlepkaHusi mnpobaembl. [IporeMOHCTpUPOBaHBI
UCCIIEIOBATENIbCKUE yYMEHMsSI U HaBbIKUM. (DaKTHUECKHUX OHIMOOK, CBSI3aHHBIX C
NOHUMaHueM IMpoOaembl, HeT. [omyieHsl ojHa-Be OMMOKM B 0GOpPMIIEHUU
paboThI,



«YAOBJIETBOPUTEIBHO»- CTYJIEHT HPOBOJUT AOCTATOYHO CaMOCTOSATEIbHBIN
aHaJln3 OCHOBHBIX 3TAllOB M CMBICIOBBIX COCTaBISIONIUX MPOOJIEMBI; TOHUMAET
0a30BbIE OCHOBBI U TEOPETUYECKOE 0OOCHOBaHME BbIOpaHHOU TeMbl. [IpuBreUeHsI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaeMoil Teme. JlomymieHo He Oonee 2 ommOoK
B CMBICJIE WM COJEPKaHUU MPOOIEMBbl, 0POPMIIEHUN PaOOTHI,

«HEYJO0BJIECTBOPUTEIILHO» - eciu pabota pECTaBISIET co0oii
nepecKa3aHHbI WM MOJIHOCTBIO MEPENMCAHHBIN UCXOAHBIA TEKCT 0€3 KakuX Obl
TO HU ObUIO KOMMEHTapHeB, aHanu3a. He packpeita CTpyKTypa M TeOpeTHUYecKas
cocTaBistonas TeMbl. JlomymeHo Tpu Wik 0ojiee TpeX OIIUOOK B CMBICIOBOM
COJIEp>KaHUU pacKphIBaeMON poOIeMbl, B 0(opMIeHUH PaOOTHI.

Ha sk3aMmeHe olleHKa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CIIU OH IIyOOKO
Y IPOYHO YCBOWJI MPOTPAaMMHBIN MaTepuall, UCUEPIBIBAIOLIE, IOCIEA0BATENBHO,
YETKO W JIOTMYECKH CTPOWHO €ro M3JIaracT, yMEeT TECHO YBA3BIBATbH TEOPHUIO C
IPAKTUKOM, CBOOOIHO CHPABIIAETCS C 3aJjayaMiy, BOIPOCAMHU U JIPYTUMHU BHJaMU
IPUMEHEHUSI 3HAaHWW, IPUYEM HE 3aTPYJIHSAETCS C OTBETOM IIPU BUJAOWU3MEHEHUU
3aJlaHdl, WCHOJB3yeT B OTBET€ MaTepHall MOHOIPA(PUUECKON JUTEpaTypBhl,
NpPaBUIbHO OOOCHOBBIBAET TMPHUHATOE pEIIEHUE, BJIAJACET PAa3HOCTOPOHHUMU
HABBIKAMH U IPUEMAMH BBIITOJHEHHS PAKTUYECKUX 3a/1a4.

OneHka «XOpoOIIO» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepual, T[paMOTHO M IO CYILIECTBY H3JIaraeT €ro, He JOIYCKasl CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, IMPABUIBHO NPHUMEHIET TEOPETUUYECKUE
NOJIOXKEHUSI TPH  PEIICHUM [PAKTHYECKUMX BOIPOCOB W  3aJay, BIIAJEET
HEO0OXOIMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJHEHUS.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA CTYIEHTY, €CJIM OH HMEET
3HAHMS TOJBKO OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JAeTajied, JIOMyCKaeT
HETOYHOCTH, HEIOCTATOUYHO NPABUIIbHBIE (DOPMYIIMPOBKU, HAPYILIEHUS JJOTUYECKON
IIOCJIENOBATEIBHOCTH B U3JIO)KEHUM IPOTPAMMHOIO MAaTepHalla, HCIBITHIBAET
3aTPYIHEHUS MPHU BHIMOJIHEHUN IPAKTUUECKHUX padoT.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, KOTOPBIA HE
3HAET 3HAYUTEIBHOM YaCTH MPOrPaMMHOr0 MaTepuaia, AOMyCKaeT CYIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJIbIIMMHU 3aTPyJIHEHUSIMU BBINOIHIET MPAKTUYECKHE
pabotel. Kak mpaBuiio, OLEHKA «HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYIECHTaM,
KOTOpbIE HE MOTYT MPOAOKUTH 00yudeHHEe Oe3 JIONMOJIHUTEIbHBIX 3aHATUN 110
COOTBETCTBYIOLIEN TUCIUILINHE.

OneHka Mo JAWCHUUIUIMHE MOXET OBbITh BBICTaBJICHA IO pe3yJibTaTaM
KOJUIOKBUYMOB. [Ipy 3TOM KpHUTEpUU OLIEHKHU T€ XKE, YTO U HA SK3aMEHE.

Bonpocsl k 3k3aMeny

1. BapwmamnuoHHBIE METOIBI MATEMATHIECKON GU3HKHU. Y paBHEHUE Dmepa.
2. IIpoctpancta Cobonesa.
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Merona Putna.

Meton ["anepkuHa.

Teopem 00 »SKBUBAJICHTHOCTH PEIICHUS BapUallMOHHOW 3aJayud U
OTIEPaTOPHOIO YPaBHEHMUSI.

Meroa KoHeUHbIX 31eMeHTOB. OOI1Ire MOJI0KEHUS.

MeToa KOHEUHBIX 3JIEMEHTOB PEIICHUS KpaeBoi 3a1auu 1.

Meron KOHEYHBIX 3JIEMEHTOB pelleHus KpaeBod 3amaun 2(Pa3buenue
00J1acTH Ha TPEYTOJIbHUKH ).

MeTon KOHEYHBIX JJIEMEHTOB pelieHHs KpaeBoil 3amaun 2(Pa3buenue
00J1aCTH Ha NPSAMOYTOJIbHUKH).

Meto crutaiH-Kosutokanuu. OOIue MoI0KEHU.

CrutaitH-pa3HOCTHAs CXeMa.

Meton cruiaiiH-KOJUIOKAaUWU Ha OCHOBE B-criialiHOB.

[TocTpoeHue cxeM MOBBIIIEHHON TOYHOCTH METO/1a CIUIAMH-KOJUIOKAIUH.
Mertoapbl paciienieHusi, yCTOWIMBOCTb, JieMMa Kesora.

Cxema Kpanka — Hwuxoncona, anmpokcumanusi, YCTOWYMBOCTH IS
OJHOPOIHOM 3aJ1auH.

Cxema Kpanka — Hwxoncona, anmpokcumanusi, YCTOWYMBOCTH IS
HEOJHOPOJAHOM 3a/1a4H.

MeTto TOKOMIIOHEHTHOTO PACIIETUICHHUS.

Metoa AByUMKIMYECKOTO MOKOMIIOHEHTHOTO PacIeIICHUSI.

Meroa cTabuan3aiuu.

MeTtoa npeaAuKTOp - KOPPEKTOP.

JIByMepHOE ypaBHEHUE JIBUKEHUS.

Nurterpanvubie ypaBHeHUs, kiaccudukamus. OOmas xapakTepUCTHKA
METOJIOB PEIICHUS.

Merton kBaapaTyp pelieHus MHTErpajibHOTrO ypaBHeHus BoasTeppa 2 pona.
Merton KBajpaTyp pelICHUSI UHTErpaibHOro ypaBHeHuss ®Ppearoibma 2
pona.

Meton BBIPOXKACHHBIX SIACP PEIICHHS HHTETPAIbHOTO  YpPaBHEHUS
®penaronsma 2 poaa.

[IpoekimoHHbBIE METOIBI PEIICHUSI UHTETPATILHOTO YpaBHEHUST Dpearoabrma
2 pona.

Mertoapl cBeneHUsT HMHTErpalibHOrO0 ypaBHeHUss Bonbreppa 1 poma k
MHTErpajJbHOMY ypaBHEeHUIO BonbTeppa 2 pona.

Merton kBagpaTyp peuieHus HHTErpalibHOro ypaBHeHus1 BonbTeppa 1 pona.
Oco0EeHHOCTH AUCKPETU3ALINU.

WNurerpanbubie ypaBHeHus @penronbMa 1 poga, o01ias xapakTepHUCTHKA,
KOPPEKTHOCTh MO Alamapy.



30. Meton perynspuszanuun  TuxonoBa. KoppektHocTs 1m0 TuXOHOBY,
PETYNSPU3UPYIOLINI OTIEPATOP.

31. Meron perynspusaimuun TuxonoBa. IlceBmopernenue, HOpMallbHOE
pellIeHne, CTIaKUBAOIUN (YHKITMOHAT.

32. 3amaya MUHUMM3AIUU CIVIQKHUBAIOUIETO (PYHKIMOHANA. YpaBHEHUE
Ditnepa.

33. Meton perynspusanud TUXOHOBa JJi  pELIEHUS HUHTETPATBHOIO
ypaBHeHus: @pearonsma 1 pona. OnpeneneHue napameTpa peryisipusaiium
10 HEBSI3KE.

34. Meton moxbopa pemnieHus. Y CTONIMBOCTh METO/IA, CXOAUMOCTb.

35. Merox UBanosa.

Tembl KypcoBbIX paboT

1. DnemMeHThl TeOpUH 0000IEHHBIX (DYHKIIHMA.

2. IlpoctpanctBa CoboseBa. [IpocTpancTBa cieaos.

3. DKBUBAJICHTHOCTh BApHUAIIMOHHOW 3aJaud MW 33Ja4d MHUHHMU3AIUU
KBaIpaTUYHOTO (QyHKIIMOHAA.

4. Ilonstue cruiaitHa. CBOWCTBA CIIJIAHOB.

5. MeToJ1 KOHEYHBIX 3JIEMEHTOB.

6. Tpuanrymsiusi o0JacTM M MOCTpPOEHUE Oa3WCHBIX (DYHKIMI B MeETOoJe
KOHEYHBIX JJIEMEHTOB.

7. ITaketr Free-FEM. OcHoBHble MpaBuiia MpUMeHEeHHs Tlaketa Free Fem mpu
PELIEHUH JUTUIITUYECKUX KPAeBbIX 3a]1ay.

8. OCHOBHBIE MOJIEJIH TUHAMHUKH UICATBbHON KUIKOCTH.

9. OCHOBHBIE MOJIENIH TMHAMHUKH BA3KOU KUIKOCTH.

10.YpaBHeHHE TIEpeHOCa B KAYECTBE MOJIENIM aJBEKIINH (MIEPeHOca) BEIeCTRa.
Moaenp aiBEeKIMU-PEAKITUH.

11.YpaBHeHHE TEIUIOMPOBOJHOCTH B KadecTBe MpocTeiiel auddy3noHHOM
MOJENH pACHPOCTPAHEHHUS TEIIA.

12.VpasHenue IlyaccoHa B KayecTBe MPOCTEUIIEH MOJEIM CTAllMOHAPHBIX
IIPOLIECCOB.

13.BonHOBOE ypaBHEHHE B KA4E€CTBE NPOCTEHIIEN MOJEIA BOJHOBBIX
ITPOLIECCOB PACIPOCTPAHEHUS AKYCTUUYECKUX BOJIH.

14.CyniHOCTh METOJIa MPOEKIMK AUCKPETU3allMd KpaeBbIX 3anad. OCHOBHBIC
MPOEKIIMOHHBIE METOIBI.

15.CymHOCTh METOIa KOJJIOKALMM TUCKPETU3alMU KPAEBBIX 3a1a4.

16.CymHocTh MeToAa l'anepkuHa JUCKpeTH3alMK KpaeBbIX 3aaad. CBeneHue
muddepeHnanbHON GOPMYITUPOBKY K BApHAIIMOHHOM (POPMYITHPOBKE.



17.OKBUBAJICHTHOCTh ~ BAPUALMOHHBIX  (OPMYJIUPOBOK [UIsl MpOCTEHILIEH
OTHOMEPHOU KpaeBoH 3anaun [upuxie.

18.IloHsATHE O CHUIBHOM, TOJYCUIBHOM, TOJyclaboM M ci1abOM pEIICHUsIX
KpaeBOM 3aJ1ay Ha pUMepe OJHOMEpHOMU 3anaun upuxie.

19.1IpumMeHEHNE MATEMAaTUYECKOTO MOJCIMPOBAHUSA B JIMHAMHKE KUIAKOCTH.
[Ipumepsl THAPOAMHAMUYECKUX MOJEIEH.

20.IlpuMeHeHrEe MaKeTOB MPUKIATHBIX MOPOrpaMM JUIsl JUCKPETU3ALHMH U
YUCJIEHHOTO PEUIEHUS KPAaeBbIX 3a1au.

21.Tlonsitue 06061menHoON QyHKIMU. [IpocTpaHCTBO 0000IIEHHBIX HYHKIIUH.

22.DJ1eMEHTHI BApMALMOHHOI'O HCYUCIICHUS.

23.3axaun onTUMAaNBHOTO yrpasieHus. [Ipuanyun makcumyma IToHTpsArnHa.

24.Teopembl @pearonbpma i1 HHTETPAIBHBIX YPAaBHEHHUM BTOPOrO pOJA.
[IpuHnmn Jlarpanxa B rIaKuX SKCTPEMAJIBHBIX 3a/1a49aX.

25.0CHOBHBIE TOHATHSA METOJAa KOHEUHBIX paszHocTed. (CXOoauMoCTh,
annpoKCUMAanus U yCTOMYMBOCTb Pa3HOCTHBIX CXEM.

26.MeTo CETOK NHMCKPETH3alUy YPABHEHUN IEPEHOCA, TEIUIONPOBOIHOCTH,
KoHBeKUMU-Au(dy3uun, [lyaccona.

27.Metoapl pacHICTIZICHMS MHOTOMEPHBIX 3aJad [0 MPOCTPAHCTBEHHBIM
NIEPEMEHHBIM.

28.MeToasl pacIieIUIeHHss MHOTOMEPHBIX 3a/1a4 10 (PU3NYECKHUM MPOIECCaM.
VI. KOHTPOJIb JOCTUXEHUS EJEN KYPCA

/1

OrneHOYHBIE CpecTBa

Kontponupyembie
POTHPY Kopmp! u aTamsr hopmupoBaHus
paszmensl / TeMbl

JIUCITATIIAHBI KOMMETCHLIH TeKYILIUH KOHTPOJIb MPOMEKYTOYHAs aTTECTaLUs

Baprarmonmbie 3HaeT kosutokBuyM (YO-2). 1-13

MIPOCKIIMOHHBIE METOIBI yMeeT OTuer no mabopaTopHOU
amcenHOro pemmenus | TTK-1 JIaGoparopuas padora (ITP-6) paGote

3a/1a9 MaTeMaTHIeCKO "
BIIAJICET Ortyer o 1abopaTopHOit

(usuku JlaGoparopuas padota (ITP-6)

pabore
3HacT kosutokeuyM (YO-2). 14-21
Mertop! pacuienieHus ymeeT Otuer no nabopaTopHOH

JlaGoparopuas padota (ITP-6)

peutenus muoromepusix | ITK-1 pabote

HECTAIIMOHAPHbIX 331121 BIaJEeT Oruer o 1abopaToOpHOH
JTaboparopuast pabora (ITP-6) batop

pabote

3HaeT KOJUTOKBHYM (VO-2). 22-35

YucneHHbIE METO/IbI
peleHus

yMeer Ortuer mo mabopaTopHoit

JTaboparopuast pabora (ITP-6)

IIK-1 pabote

UHTCTPAJIBHBIX
ypaBHEHUi BIIaZIc€T Ortuer no nabopaTopHOH

J1a6 0 T1P-6
aboparopHas pabora ( ) pabore

VIl. CHUCOK YUYEBHOH JIUTEPATYPHI U UHOOPMAIIMOHHO-
METOJNUYECKOE OBECIIEYEHUE JUCHUIIJINHBI




OcHoBHas IuTEpaTypa
(3/1eKTpPOHHBIE U NeYATHbIE U31aAHMS)

. baxBanos, H.C. Yucnennsle meronsl / H.C. baxsanos, H.Il. XXunkos, I'.M.
KobGenbkoB. — M.: bunowm. Jlaboparopus 3nanuii, 2012. — 636¢.

. http://e.lanbook.com/books/element.php?pll_id=4397

. Bonkos, E.A. Uucnennsie metonsl / E.A. Bonkos. — CII6.: Jlans, 2008. —
256¢.

. http://e.lanbook.com/books/element.php?pll_id=54

. baxBaioB H.C. Yucnenneie metoapl B 3amauax u ynpaxHenusx / H.C.
baxsanos, A.B. Jlanun, E.B. UmxonkoB. — M.: bunom. JIabopaTopus 3HaHUH,
2013. — 240c. http://e.lanbook.com/books/element.php?pll 1d=56911

. BepxOunkuii, B. M. OCHOBBI YHCJIEHHBIX METOJIOB: [YUECOHUK JIJIsi CTYJACHTOB
BY30B, OOYy4YalOlIMXCS MO HAMNpaBJICHUIO TMOJATOTOBKU JUIIJIOMUPOBAHHBIX
cneunanuctoB "llpuknannas marematuka'] / B. M. BepxxOuukuit — 13zn. 2-e,
nepepad. — M.: Beiciias mkoia, 2005 — 840 c.

. BepxOunkuii B. M. UYucneHnele MeTOonbl. MaTeMaTHYeCKUM aHAIU3 U
0oObIKHOBeHHBIE aH(depeHIINaIbHbIe YpaBHEHUS: [yuyeOHOe MocoOue s
BY30B, 00YYaIOIIMXCsI TT0 MAaTEMaTHYECKUM CIICIIUAILHOCTSAM U HaNpPaBICHUSIM
MOJATOTOBKH  JTUIIJIOMHPOBAHHBIX CICIIMAIIUCTOB B OO0JACTH TEXHUKH U
texHosornu| / B. M. BepxOutikuii. - 2-e u3a., ucnp. - M.: OHUKC 21 Bek,
2005. - 400 ¢

. BonkoB E. A. Uucnennsie meTosbl: yueoHoe nocooue / E. A Bonkos — U3n.
3-e, ucnp. — CII6.: Jlanp, 2004 .— 248 c. : win. — (Y4eOHUKHU 171 BY30B.
CnenuanbHast IUTEpaTypa)

. JdemupoBud, b.I1. OcHOBBI BErunciaurenpbHol Matematnku / B.I1. JlemumoBuuy,
N.A. Mapon. — CII6: Jlans, 2011. — 672c.

10. http://e.lanbook.com/books/element.php?pll_id=2025

11.3anmu3nsik, B. E. Yucnennoie MeToabl. OCHOBBI HAyYHBIX BBIYUCICHUMN:

[yuebHOE mocobue AJisi CTYJIEHTOB BY30B, OOYYaIOIIMXCS MO CIEHUATbHOCTH
(manpasnennto) mnoxarotoBku BIIO 010501 (010500.62) "Ilpuxnannas
marematuka u uHpopmatuka" (OILJ].®.09 - Uucnennsie metons)] / B. E.
3amuznsk; Cubupckuii denepanbupii yauBepcutrer (COY) — 2-e wusnm.,
nepepad. u pon. — Mocksa: FOpaiit, 2012 — 357 c.

12. KocromapoB JI. II. BBojaHble JEKIMU TO YHUCICHHBIM METOJaM: ydeOHOe

nocoobue / JI. II. Kocromapos, A. II. ®asopckuii; MI'Y um. M. B.
JlomonocoBa. - M.: Jloroc, 2004. - 184 c. (Knaccuueckuil yHUBEpPCUTETCKUI
Y4COHUK).

13. ®opmanes B. @., PeBuszuuxoB JI. JI. Yucnennole merompl. - M.:

OU3SMATIIAT, 2004. - 400 c.



14. KormuénoBa H.B., Mapon N.A. BeruuciautenbHas MaTreMaTHKa B IpUMEpax U
3ajaydax, 2-¢ u3x - Jlanb, 2008, 368 ¢

15.TletpoB W.b., JloGanoB A.W. Jleknuu MO BBIYUCIUTENBHON MaTeMaTHKE:
YueOHoe mocobue - M: HarepHer-YHuBepcuter MHpOpMAIIMOHHBIX
Texnonoruit; BMHOM. Jlabopatopus 3uanmii, 2006. — 523 c¢: wui., Tadi.-
(Cepust «OcHOBBI MH(POPMAITMOHHBIX TEXHOJIOTUI» )

16.B. U. Kupees, A. B. [TaaTteneeB YncieHHble METOIBI B MPUMEPAX U 3a/1a9ax

17.3xa.: Beiciast mxkoita, 2008 T.

JlonoJIHMTEIbHAA JTUTEPATYypa
(meyaTHbIE U YJIEKTPOHHbIE U31AHNS)

1. [eBuos, I'. C., KprokoBa O.I'., Mei3uukoBa b. WM. YucienHsie MeTOABI
muHenHou anre6pst / I'.C. llleBuos, O.I'. Kprtokosa, b.1. Mb13aukoBa. — CII6.:
Jlans, 2011. — 496¢. http://e.lanbook.com/books/element.php?pll 1d=1800

2. Kamutkun, H. H. Yucnennsie metoast: yued / H.H. Kamutkun. — CII6.: BXB-
[MetepOypr, 2011. — 586¢. http://znanium.com/catalog.php?bookinfo=350803

3. AmocoB A.A. Beruucnurensuabie Metoasl / A.A. Amocos, FO.A. JlyOuHCKwHiA,
H.B. Komuenosa. - CIIo.: Jlanp, 2014. - 672c.
http://e.lanbook.com/books/element.php?pll_id=42190

4. Bepnanp A.®. UnTerpansubie ypaBuenusa. — Kues: HaykoBa mymka, 1986 r.

5. 3aBpsnoB 1O.C., KBacoB b.M., Mupomnuuenko B.JI. Metonpl craita-
dbynkuwmii. — M.: Hayka, 1980 .

6. BoeBonun B.B., Ky3nenos FO.A. Matpuiisl u Beraucienus. M.: Hayka, 1984

7. . KpeuoB B.W., bo6koB B.B., Monacteipubiii II.JM. BeruucnurtensHbie
meToel:B 2-x T.-M.: Hayka, 1976-1977.

8. Mapuyk .. Mertoas! BerunciutenbHoi Mmatematuku. M.: Hayka, 1980.

9. Camapckuii A.A. Beenenue B uncnennsie Mmetoasl. M.: Hayka, 1982.

10.Mapuyxk I'.11. Metoas! BerunciutensHoit Mmatematuku. M.: Hayka, 1980.

11. demunoBuu B.I1., Mapon MN.A. OCHOBBI BBIYHUCIUTEILHONW MaTeMaTUKH, M.:
Hayxka, 1970.

12.Wnwsun B.I1., Ky3nenos FO.W. Anre6panueckie OCHOBBI YUCIEHHOTO aHAIU3A.
Hosocubupck: Hayka, AH CCCP CO B, 1986.

13.Kono6or A.I'. Meroa crutaiiH-KoUIOKanMu. MeToauyeckue yKa3aHUs-
BmaguBocTtok, 1998

14.. Kono6os A.I'. CruaiiH-¢pyHkinun. Meronnyeckue ykazaHusi- BiaamBocTok,
1999 r.

15.Camapckuit A.A., I'ynun A.B. Hucnennbsie Metoasi-M.: Hayka,1989. 432 c.

16.Yucnennpie  METOABI  pEIIeHUST  OOBIKHOBEHHBIX U] depeHIHaTbHBIX
ypaBHeHHH. JlabopaTopHBIN MPAaKTUKYM MO Kypcy “UHCIIeHHBbIE METOIbI U
METO/Ibl BBIUMCJIEHUM U BbIY. TpakTUKyM . Bmagusocrtok: JIBI'Y, 1991.



IepeyeHb MHGPOPMAUUMOHHBIX TEXHOJIOTHHA
U MPOrPaMMHOI0 o0ecreyeHust

1. http://window.edu.ru/resource/756/77756 bepxoB H.A., EmuceeBa H.H.
Marematuueckuii pakTHKyM ¢ MpuMeHeHueM mnakera Mathcad: YueGHoe
rmocooue. - M: MI'1VY, 2006. - 135 c.

2. http://window.edu.ru/resource/203/75203 Ky3znenos, I.B. Pa3HocTHbIC
METOJIBI PEelICHHs 3a7a4 TeIUIONMPOBOTHOCTH: ydeOHoe mocodme / I'.B.
Ky3nenoB, M.A. IllepemeT; TOMCKHI TOIUTEXHUYECKU YHUBEPCUTET. -
Tomck: U3n-Bo TIIY, 2007. - 172 c.

3. http://window.edu.ru/resource/041/74041 dannes M.A., MapkoB KA.
Yucnennole MeTonpl: YueOHoe mocobue. - Hwxuuiik Hosropon:
Hwuxeropoackuii rocynusepcutet, 2010. - 158 c.

4. http://window.edu.ru/resource/958/40958 Koputommu I1.H. YwucieHHsie
MeTobl: YueOHoe mocooue. - Bmagusocrok: TUJIOT ABI'Y, 2002. - 104 c.

5. http://window.edu.ru/resource/091/62091 BeruucnurenbHas MaTeMaTHKa.
Yacte mepBas: YueOHOe TocoOue M CTYACHTOB JTHEBHOTO M 3a0YHOTO
OOyYCHHS TEXHUYECKUX M XUMHUKO-TEXHOJOTHUYECKHX CIICIHAIBHOCTEH. -
Amnrapck: AI'TA, 2003. - 82 c.

6. http://window.edu.ru/resource/156/71156 I'magkux O.b., ITpokypaTtoa O.H.
BBenenue B unclieHHbIE METONBI: Y4eOHO-MeToAnYecKoe mocodue. - Ener:
EI'Y um. U.A. bynuna, 2008. - 140 c.

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOT U

¥ MPOTrPaMMHOT0 00ecrneyeHust
Onepanmonnas cuctema Windows.

Microsoft Office.

Kommunsitop ¢ CU++.

[TakeT npukiagubeix mporpamm Mathematica.
[MakeT npukmagHeix mporpamm Matlab.

[MakeT nmpukmagaeix nporpamm Mathcad.

N o g bk~ w0 D

[MakeT npukmagHbix mporpamm Maple.

VIIl. METOJIMYECKHUE YKA3ZAHUSI IO OCBOEHUIO
TUCTUTLIAHBI

1. PexoMeHganum 10 IUVIAHMPOBAHUIO W OPraHU3alliM BpPeMeHH,
HEeo0X0AMMOro /JJsi M3y4YeHHsl AUCHUIIMHBI. PeKoMeHIyeTcsi CleayomuMm
o0pa3oM OpraHM30BaTh BpeMsi, HEOOXOAMMOE JIJIsl U3YUEHUS TUCIMIUIAHBIL:



N3ydeHune KOHCIEKTa JEKIIMU B TOT )K€ JIeHb nocie Jekiuu — 10—15 munyT.

[ToBTOpEHME NEKIMHK 3a ICHD Mepe;] cieayromnieit tekmueit — 10-15 MuHyT.

N3yueHne TeopeTHYecKoro MaTepuana o yueOHUKY U KOHCHEKTy — | 4Jac B
HEJIEJIO.

[ToaroToBka k 1a00paTOPHOMY 3aHSTHIO U pabOTEe B KOMITBIOTEPHOM KJlacce —
1 ygac.

Brinonnenue KkypcoBoit paboTsl — 2 yaca.

Torga oOmiue 3aTpaTbl BpEMEHU HAa OCBOECHHME Kypca «YUuCleHHbIe METObI
mudepennnansabix ypaBHeHuit (Numerical methods for differential equations)»
CTYJIEHTaMH COCTAaBAT OKOJIO 4,5 yaca B HEZIEIIO.

2. Onuca”Hue mOC/JeI0BATEIBLHOCTH [eHCTBMH CTYyAeHTa («CUeHapuil
U3y4eHHMs IMCUMIUIMHBDY). IIpy H3ydeHWHM 4YHCIEHHBIX METOJIOB CIEAYET
BHUMATEJIBHO CJIyIIaTh W KOHCIEKTUPOBAaThb MaTEpHall, W3JIaraéMblii Ha
ayIUTOPHBIX 3aHATUAX. [l ero IOHMMaHHWs W KadyeCTBEHHOI'O YCBOECHUS
PEKOMEHIyETCS CIIEYIOLIasi OCIEA0BATENBHOCTD IEHCTBHMN:

1. Tlocne okoH4YaHUs y4e€OHBIX 3aHATUM JIA 3aKpeIUIeHHs MaTepuasa
IPOCMOTPETh M O0AYMaTh TEKCT JIEKIHMH, MPOCIYIIAHHON CErojHs, pa3o0parhb
paccmotpennblie mpumepsl (10-15 MunyT).

2. llpy DOArOTOBKE K JIEKUMU CIEAYIOUIEr0 [JHS IOBTOPUTh TEKCT
MpeabIAyIeH JeKIUU, TOAyMaTh O TOM, Kakasi MOKeT ObITh ciieaytomias Tema (10—
15 munyT).

3. B Teuenue Hemenu BbIOpaTh BpeMs Al pabOThl CO CHELMAIBLHOU
JUTEPATypOi B OMOIMOTEKE U IS 3aHATHI Ha KOMIIbIOTepe (1Mo 3 vaca).

4. Ilpu mnoAarotoBke K Ja0OPATOPHBIM 3aHATHSM  CJIEAYIOIIErO JIHA
HEOOXOJMMO CHauyaja IPOYUTATh OCHOBHBIE MOHSATHUS MU TEOPEMBI IO TEME
nomaiiHero 3agaHus. [Ipy BBINOJHEHWH 3aJaHMsl HY)KHO CHayajga MOHATh, YTO
TpeOyeTcss B 3ajade, KaKoW TEOPETHYECKUH MaTepuan HYXHO HCIIOJIb30BaTh,
HaMETUTh IUJIaH peleHus 3axadu. Ecim 310 He Jano pe3ynbTaToB, U Bel caenanu
3aJauy «Io OoO0pasily» ayJWTOPHOM 3ajaud, WM U3 METOAMYECKOro IMocoOus,
HY>)KHO TIOCJIE€ pEelIeHUs] Takod 3aJadu oO0ayMaTh XOJ pEeLIeHUus U OmpoOOBaTh
PEUINTh aHAJIOTMYHYIO 33/1a4y CaMOCTOSATEIbHO.

3. PexomeHgauMu 1O  MCHOJb30BAHHUI0 MATEPHAJIOB  Yy4eOHO-
METOAMYECKOr0 KOMILIeKca. PexoMeHayeTcsi UCHoJib30BaTh METOAUYECKUE
yKa3aHud U Marepuajbl Mo Kypcy «UucineHHble MeToibl aud@epeHuanbHbIX
ypaBHeHu#t (Numerical methods for differential equations)», TekcT nexkuui, a
TaK)Ke 3JIEKTPOHHBIE MocobOus, umeronecs Ha cepBepe LLkonbl ecTecTBEeHHBIX
HayK.

4. Pexomengauuu mo padore ¢ Jjureparypoii. TeopeTnuueckuil maTepuai
Kypca CTaHOBHUTCSI 00jiee MOHSTHBIM, KOT/Ia JOMOJHUTEIBHO K MPOCITYIIMBAHUIO



JEKIMA M3Y4aroTCsl M KHUTM. JluTeparypy IO KypCy »KenaTelIbHO H3y4daTb B
oubnunoreke. I[loje3Ho WUCHONB30BAaTh HECKOJIBKO YYEOHHUKOB, OJHAKO JIETYe
OCBOUTH KypC, MPUICPKUBAsACH OJHOrO ydeOHHKAa M KOHCIeKTa. Pekomenmyercs,
KpOME «3ay4MBAaHMS» MaTepuana, JOOUThCA TOHUMAHUSA U3Yy4aeMOM TEMBbI
JucHMIUIMHBL. Kpome Toro, oueHs 1moJie3HO MBICJIEHHO 3a/1aTh ce0e U MonpoOoBaTh
OTBETUTH Ha CIEAYIOIIME BOIPOCHL: O YEM 3Ta IV1aBa, KAKWE HOBBIC IIOHATHS B HEU
BBCJICHBI.

5. CoBerpl O NMOArOTOBKE K 3JK3aMeHY. J[OIIOJIHMTENBHO K H3YYEHUIO
KOHCIIEKTOB ~ JIEKIIM  HEOOXOIMMO  MOJb30BaThCcsl  ydeOHuMKamu. Bwmecto
«3ay4uBaHUS» MaTepHalia BaXXHO JOOUTHCS TIOHMMAHUS M3y4YaeMbIX TEM
JUCUUIUIMHBL. [Ipr moAroToBKE K 3K3aMEeHY HYKHO OCBOUTH TEOPHIO: pa3odpath
OIPENEIICHUs] BCEX NOHATUHW M YHUCIECHHBIX METOAOB, PACCMOTPETh NPUMEPHI U
CaMOCTOSITEIIBHO PELIUTh HECKOJIBKO THIIOBBIX 3aJad4 M3 Kaxaou tembl. llpu
pelleHnr 3ajad Bcerja HeoOXOIMMO KOMMEHTHpPOBaThb CBOM JEWUCTBUS U HE
3a0BIBaTh O COAEPIKATENbHON NHTEPIPETALIH.

6. Yka3zanusi no opranu3ainuu padoTbl ¢ KOHTPOJIbHO-U3MEPHUTEIbHBIMHU
matepuajamu. [Ipu nmoaroroBke k nadOpaTOpHONl pabOTEe WM KOJJIOKBUYMY
HEOOXOJMMO CHauaja IMpPOYUTaTh TEOPUI0 MO Kaxaod teme. OTBeyas Ha
NOCTaBJICHHBIA BOIPOC, MPEABAPUTENIBHO CIIEAYET MOHITh, YTO TpeOyeTcs oT Bac B
JJAHHOM CJIy4ae, KaKOM TEOPETUYECKUI MAaTepHUall HY’KHO HUCIIOJIb30BaTh, HAMETUTD
oOITu TUTaH peeHUs.

7. KypcoBasi paboTa — BUI CaMOCTOSITEIbHON y4eOHOM pabOThl U KOHTPOJIS
KauecTBa OOy4YeHHUsl CTYJEHTA Ha ONpPENEJECHHBIX 3Tanax BBINOIHEHHUS y4eOHOTro
iaHa MO HampaBieHuo noarotoBku.  KypcoBasg pabora pomkHAa HOCUTH
TBOPUECKUN  HCCIEAOBATENIbCKUM  XapakTep W ObITh  HampaBJIE€HHOW Ha
NpUOOpPETEHNE W Pa3BUTHE, BO-TEPBBIX, MPAKTUYECKUX YMEHHH M HABBIKOB IO
JUCHMIUIMHE Y4YeOHOro IUIaHa, BO-BTOPBIX, KOMIIETEHUMH 10 u30paHHOU
CIIELIUAIIBHOCTH.

esan 1 3a1a4u KypcoBoii padoThbI:

* yrayOJeHHOE€ W3y4YeHUE [UCLUUIUIMHBI, 3aKpelieHHe MPaKTUYECKUX
YMEHUHN U HaBBIKOB;

* OBJIAJICHWE HABBIKAMHM CAMOCTOSITENIbHOW y4eOHOM M  Hay4HO-
HCCIIEIOBATENbCKOM pabOTHI;

* BBIpaOOTKAa yMEHHS JIOTMUECKH CTPOUTH M MOCIEAOBATEIHHO H3JIaraTh
MaTepuag Mo TeMe, (OpMyIHpPOBaTh CYXACHUA M YyOeauTeIbHbIE
BBIBO/IbI;

* (opmupoBaHue yMeHus myOIMYHOM 3alIUTHI;



e ompeneicHHEe COOCTBEHHBIX HHTEPECOB B CIEKTpE MpeiiaracMbIX
NPAKTHYCCKHUX MPOOJIeM U 3a7ad CONUATbHO-IKOHOMHYECKOTO Pa3BHTHS
00I11eCTBa;

* IOATOTOBKA K BBITOJHCHUIO TUTUIOMHOU PaOOTHI.

IX. MATEPHUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE
JANCHUITIJINHBI
1. MynerumenuiiHas ayauropus (MyJIbTUMEIUAHBIN mpoekTop Optima
EX542]1 — 1 mwr.; aynuo ycumurens QVC RMX 850-1 mir.; komonku — 1 mit.;
HOoyTOYK; UBII — 1 mT.; HacTeHHbIN 3KpaH; MUKPOPOH — | WIT.) A ONpoBeIEHUs
JeK1uii B popMate mpe3eHTaIuu.
2.  YueOHBIM KOMIBIOTEPHBIA KJacC W MyJIbTUMEIUNHBIN Kiacc C

BBIXOJIOM B ceTb MIHTEpHET.
X.  ®OHJAbI OHEHOYHbIX CPEJACTB

B cootBerctBum ¢ TpedoBanusimu GI'OC BO ans aTrrectanuu 00ydaromumxcs
Ha COOTBETCTBHE WX IEPCOHAIBHBIX JOCTWKECHHUH IUIAHUPYEMBIM pe3yJbTaTaM
00yueHus N0 JUCLMILIMHE CO3/IaHbl (DOH/IBI OLIEHOUHBIX CPEJCTB!

Tekymas arrecrauusi CTyJECHTOB MO JUCHMIUIMHE «YUCIEHHBIE METOJBI
mupdepenunansubix ypaBuenuil (Numerical methods for differential equations)»
IIPOBOAMUTCS B COOTBETCTBUM C JIOKAJIBHBIMM HOpPMAaTWBHbIMM aktamu [(BOY B
dbopMe KOMIOKBUYMOB M J1a0OPAaTOPHBIX padOT MO OLEHHUBAHUIO (PAKTUYECKHUX
pe3ynbTaToB 00yUeHUs CTyAeHTOB. OOBEKTaMH OLIEHUBAHUSI BBICTYIIAIOT:

e yyeOHas JUCHUIUIMHA (AKTMBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb
BBINIOJIHEHUS Pa3JMYHBIX BUIOB 3aJaHUl, MOCEIIAEMOCTh BCEX BHJIOB
3aHATHI MO aTTECTyEeMOW TUCUUILIMHE);

® CTENEHb YCBOCHUS TCOPETUUECKUX 3HAHUM;

® YPOBEHb OBJIAJICHUS IPAKTUYECKUMH YMEHHUSIMU U HaBbIKAMUY,

® pe3yibTaThl CAMOCTOSTENIbHON PaOOTHI.

IIpomesxkyTouyHasi arrecTanmMs CTYJCHTOB IO IJUCHUIUIMHE «YHCIIEHHBIE
meroabl auddepenunansubix ypaBHeHud (Numerical methods for differential
equations)» pOBOIUTCS B COOTBETCTBHH C JIOKAJIbHBIMA HOPMATUBHBIMH aKTaMHU
JIBOVY B Buje 3k3aMeHa B yCTHOM (popme (0TBETHI Ha BOMPOCHI AK3aMEHAI[HOHHBIX
OWMJIETOB) M 3alTUTHI KYPCOBOM paOOTHI.

Kpurepuu BoICTaB/IeHH OLCHKHU CTYJIEHTY HA JK3aMeHe 10 AUCHHUILIHHE
«Yucaennnie meToabl AU PpepeHunaabHbIX ypaBHeHuil (Numerical methods
for differential equations)»



OneHka «OTJIIMYHO» BBICTABIISAECTCA CTYACHTY, €CIM OH IIyOOKO U MPOYHO
YCBOWJI NPOTPAMMHBIM MATEPHAI, MCUEPIIBIBAIOLIE, IOCIEAOBATEIBHO, YETKO H
JIOTUYECKU CTPOMHO €r0 M3JaracT, yMEeeT TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOJHO CIIPABIISIETCA € 3aJladyaMu, BOINPOCAMU U JAPYTHMMH BUJAAMH PUMEHEHHUS
3HAHUW, TMPUYEM HE 3aTPYIHSECTCS C OTBETOM MpPH BUIOU3MEHEHUHU 3aJaHUM,
UCIIOJIB3yeT B OTBETE MaTepual MOHOrpauyecKoil JUTepaTyphl, MPaBUILHO
O0OOCHOBBIBAET MPHUHATOE pEUICHUE, BIAJIEET Pa3HOCTOPOHHUMHU HaBbIKAMU U
MIPUEMAMHU BBITIOJIHEHUS TPAKTUYECKUX 3a/1a4.

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepuall, TPaMOTHO U MO CYIIECTBY H3JAaraeT €ro, He JOIyCKas CyLIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BONPOC, MPABWIBHO NPHUMEHSAET TEOPETUUECKUE
IIOJIOKEHWST TIPU  PELICHUM NPAKTHUYECKUX BOIPOCOB M 3aj1ay, BIajeer
HEOOXOMMBIMU HaBbIKAMH U IPUEMAMH UX BBITIOJIHEHUS.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA CTYIAEHTY, €CIIM OH HMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepuasia, HO HE YCBOWI €ro Jerajew, JOIyCKaeT
HETOYHOCTH, HEJJOCTATOUYHO NIPABUIIbHBIE (DOPMYIIMPOBKU, HAPYLIEHUS JJOTUYECKON
MIOCJIEN0BATENBHOCTH B M3JIOKEHUH IPOTPAMMHOTO MAaTepuasa, HCIbIThIBACT
3aTpyJAHEHHMS IPU BBINIOJIHEHUH MTPAKTUYECKHUX PadoT.

OneHka «HEYJOBJIIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOpPBIA HeE
3HAET 3HAYUTEIBHOM YacTU IIPOTPaMMHOI0 MaTepuaia, JOIyCKaeT CyIEeCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIBUIMMH 3aTPYJHEHUSIMHU BBINOJHSAET MPAKTUUECKHUE
paGotsl. Kak mpaBuiio, oneHKa «HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYACHTaM,
KOTOpbIE HE MOTYT MNPOAOKUTH OOydeHHe Oe3 TOMOJHUTEIbHBIX 3aHATUN IO

JTUCLUTUINHE.
Bonpoce! AJ1s1 HIOATOTOBKH K IK3aMeHY
1. BapuanuoHHbIE METOJBI MaTEMAaTHUECKON (DU3UKH. YpaBHEHUE Ditniepa.
2. IlpoctpanctBa Cobonena.
3. Meton Puriia.
4. Meron 'anepkuna.
5. Teopem 00 »SKBHUBAJICHTHOCTM pEIICHWS BapUAIllMOHHOMW 3aJayd U

ONEPATOPHOTO YPaBHEHHUSI.

o

MGTOI[ KOHCYHBIX 3JICMCHTOB. O6IHI/IG ITOJIOKCHUS.

~

MeTo KOHEUHBIX 3JIEMEHTOB PEIICHUS KpaeBoil 3a1auu 1.

8. MeTtoa KOHEYHBIX JIEMEHTOB pelIeHus KpaeBoi 3anaun 2(Pa3ouenue obmactu
Ha TPEYTOJbHUKH).

9. MeToa KOHEUHBIX AJIEMEHTOB pellIeHus1 KpaeBol 3anauun 2(Pa3ouenue obnactu
Ha IPSIMOYTOJIbHUKH ).

10.Metox crutaiiH-koJutokaruu. OO0Ire NOJI0KEHHUS.



11.CnnaitH-pa3HoCTHas cXxema.

12.Metopx crnaitH-KOJUIOKallUK Ha OCHOBE B-criaitHOB.

13.ITocTpoeHue cxeM NOBBIIIIEHHONH TOYHOCTH METOa CIUIaiH-KOJIIOKAIIUH.

14.MeTonb! paclieyieHus, yCTONYMBOCTb, JleMMa Keiora.

15.Cxema Kpanka — Huxoicona, amnmpokcuMaius, YCTOWYUBOCTh IS
OJIHOPOJTHOM 3a/1auHu.

16.Cxema Kpanka — Huxoicona, amnmpokcuMaius, YCTOWYUBOCTh IS
HEOJHOPOJIHOM 3a]auH.

17.MeTos1 MOKOMITOHEHTHOTO PaCLIEIICHHUS.

18.MeTtoa IBYIMKIMYECKOTO TOKOMIIOHEHTHOTO PaCIICTICHUSI.

19.Metox cTabmim3amuu.

20.Metoa npeauKTOp - KOPPEKTOP.

21.]IByMepHOE ypaBHEHUE ABUKCHUSI.

22 .VuTerpanbHble ypaBHEHUs, Kinaccudukanus. OOmiast XapakTeprucTUKa METO/I0B
pelIeHHUS.

23.MeTop KBaapaTyp pelieHus HHTeTpalbHOTO YpaBHeHHs BomsTeppa 2 poxa.

24 MeTtoJ KBaapaTyp pelieHus HHTerpaibHOro ypaBHeHust Openronsma 2 poja.

25.MeTo/ BBIPOXKJICHHBIX SIJIEp PEIICHUS UHTErpajibHOro ypaBHeHus Opearonsma
2 pona.

26.I1poek1MOHHBIE METO/BI PEIlIeHUs] UHTerpaibHOro ypasHenus dpearonbma 2
pona.

27.Metoapl CBEACHMsSI HWHTErpaJibHOTO ypaBHeHHMs Bombreppa 1 poma k
WHTETpaIbHOMY YpaBHEHUIO BonbTeppa 2 pona.

28.MeToa KBaapaTyp pelleHus] MHTErpajbHOro ypaBHeHHs Bompreppa 1 pona.
OcoOeHHOCTH AUCKPETU3ALIUH.

29.Unterpanbubie ypaBHeHuss @penronpma 1 poma, oOmias XapaKTepHCTHKA,
KOPPEKTHOCTh IO Aamapy.

30.Meton  perymspuzanuun ~ TuxonoBa. KoppektHocth 10  TuxoHOBY,
PETYNSPU3UPYIOLINI OIIEPATOP.

31.Meron perynsipuzauun TuxoHoBa. llceBnopemnieHue, HOpManbHOE pEILICHUE,
CTJIRKHUBAIOIINKN (DYHKITHOHA.

32.3a1aua MUHUMU3AIUHU CTIIAKUBAIONIETO (DyHKIIMOHAIA. Y paBHEHUE Dijepa.

33.Meton perymspuszanuu THUXOHOBa IJIsl PEIICHUS WHTETPATBLHOTO ypaBHEHUS
®pearonsma 1 pona. Onpezenenue napaMeTpa peryisipu3alny M0 HEBs3KE.

34.Metoxa moadopa pemieHus. Y CTOMYnBOCTh METO/AA, CXOIUMOCTb.

35.Meton MBanoga.

Bonpocel 1151 KOJIJIOKBUYMOB

KoasoxkBuym Ne 1 «BapuanimoHHbie U MPOSKIIMOHHBIE METObI YUCIEHHOTO

peleHus 3aa4 MaTeMaTHIeCKON (DU3UKID)



1. BapuarnuonHble METOAbI MaTEMATUUECKOM (U3UKU. Y paBHEeHUE Ditepa.

2. IIpoctpanctBa Cobomnena.

3. Merox Putna.

4. Meron 'anepkuna.

5. Teopem 00 »OKBHBAJICHTHOCTH pEIICHWS BapUallMOHHOW 3alayd U
ONEPATOPHOTO YPaBHEHHUS.

6. Metoa KOHEUHbIX 37eMeHTOB. OOIIHE MOIOKEHUS.

7. MeTtoa KOHEUHBIX 2JIEMEHTOB PEIlICHUs KpaeBoil 3a1auu 1.

8. MeToa KOHEUHBIX 3JIEMEHTOB pelIeHus KpaeBoii 3a1aun 2(Pazouenue obmactu
Ha TPEYTOJbHUKH).

9. MeToa KOHEYHBIX 2JIEMEHTOB pelIeHus KpaeBoii 3agaun 2(Pazouenue obmactu
Ha NPSMOYTOJIbHUKH).

10.Meroa crnaitH-koutokauuu. OOIIMe NOI0KEHUS.

11.CnnaiiH-pa3HOCTHAs cXema.

12.MeTto[ CIUTaiiH-KOJUIOKAIMU Ha OCHOBE B-crimaiiHOB.

13.ITocTpoenue cxeM MOBBIIIICHHONH TOYHOCTH METOa CIUIAH-KOJITOKAIIHUH.

KosnoxkBuyMm Ne 2 «MeTobl paciienyieHUsT pEIIEHUS MHOTOMEPHBIX

HCCTAIITMOHAPHBIX 3a1a4»

1. MeTtonb! pacuernieHus, ycrToiunBocTb, JeMMa Keora.

2. Cxema Kpanka — Hwukoncona, anmpokcuMarusi, YCTOWYHMBOCTH IS
OIHOPOJHOU 3a/1a4H.

3. Cxema Kpanka — Hwukoncona, anmpokcuMarusi, YCTOMYHMBOCTH JJIS

HEOJIHOPOJHOM 3a7auH.

MeTo1 MOKOMIIOHEHTHOT'O PACHIEIIIICHHUS.

MeTton IBYIMKINYECKOTO MOKOMIIOHEHTHOTO PACIIECIIIICHHUS.

Mertoj cTaOuiIn3amum.

MeTton npeauKTOp - KOPPEKTOP.

o N OA

JIBymepHOE ypaBHEHUE IBUKCHMUS.
KosnoxkBuym Ne 3 «HucneHHbIe METObI PELICHUS] HHTETPAJIbHBIX YPABHEHUI

1. NHTterpanbHble ypaBHeHuUsl, Kiaccudukarmus. OO0mas xapakTeprucTUKa METO/I0B
pelICHUS.

2. Meton kBagpaTyp pelieHrs HHTErpajbHOro ypaBHeHUs1 BonbTeppa 2 poaa.

3. Meron kBajpatyp peuieHHUs] HHTETPAIbHOTO ypaBHEHUs Ppearonbma 2 poja.

4. Meto BBIPOXAEHHBIX SJIEp PEIICHUS] MHTETPAIBHOTO YpaBHeHUs1 Dpenroabsma
2 pona.

5. TIpoekuMOHHbIE METOMBl PELICHUS] UHTETPaIbHOrO ypaBHeHUs Dpearoiabma 2
poxa.



6. Meronbl CBeAcHUS MHTETpalbHOrO ypaBHeHus Bomsreppa 1 poma k
WHTETPaIbHOMY YpaBHEHUIO BonbTeppa 2 pona.

7. Merton kBagpaTyp peLICHMs MHTETPAIbHOrO ypaBHeHMs Bosbreppa 1 pona.
Oco0GeHHOCTH TUCKpETU3aLuu.

8. Uuterpanbuble ypaBHeHuss ®penronpma | poma, oOmias XapakTepHCTHKA,
KOPPEKTHOCTH 110 Afjamapy.

9. Meron  perynspuzauuun  TuxoHoBa. KoppektHocTh 1o  THXOHOBY,
PEryNSPU3UPYIOLINI OTIEPATOP.

10.Merop perynsapuszannu TuxoHosa. IlceBnopelnieHne, HOPMaIbHOE PEILICHHUE,
CriaXUBarOIIMK (QyHKIIMOHAIL.

11.3agaya MUHMMH3ALUH CTJIaKMBaoIero (GyHKUMOHANa. Y paBHeHue Diliepa.

12.Meton perynspu3zaiii THXOHOBA Uil PEIICHHS WHTETPAIBHOIO YpaBHEHHS
O®pearosnbma 1 poaa. OnpeneneHue napaMmeTpa peryisipu3auy 1Mo HEBA3KE.

13.Meton noabopa pemeHus. Y CTONYMBOCTh METO/1a, CXOUMOCTb.

14 . Meton MBanoBa.

KpuTtepun BbICTaBJICHUSA OLEHKH 110 Pe3yJIbTaTaM KOJUIOKBHYMA!

«OTIIMYHO» - €CJIU OTBET IOKa3bIBA€T MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB U3yd4aeMOM MPEeAMETHON 00JacTH, OTJIMYAeTCs TTyOUMHOW M TOJHOTOM
PACKPBITHS TEMBI; BlIaJIeHUE TEPMUHOJIOTHYSCKUM aImapaToM; YyMEHHUE OOBICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JIeJIaTh BHIBOJIBI M 000OIICHHMS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKON PpPEUbl0, JOTUYHOCTh W IOCIEIOBATEIbHOCTh OTBETA; YMEHHUE
PUBOJNUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3yHaeMoOil 001acTH.

«XOpOIIO» - OTBET, OOHAPYKUBAIOIIMK MPOUYHBIE 3HAHUS OCHOBHBIX
MIPOIICCCOB M3yd4aeMOM MPEAMETHOM 00JacTH, OTJIMYAETCS TITyOUMHOW M TOJHOTOM
PACKPBITHS TEMBI; BlIaJIeHUE TEPMUHOJIOTHYSCKUM aImapaToM; YyMEHHUE OOBICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, J€JIaTh BBIBOJABI U OO0OIICHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKON peublo, JOTMYHOCTh M MOCJIEAOBATEIBLHOCTh OTBeTa. OmHAKO
JIOITyCKAaEeTCs OJIHA-IBE HETOYHOCTHU B OTBETE.

«YIIOBJICTBOPUTEIIBHO» - OIIEHUBAETCS OTBET, CBUJACTEIBCTBYIOIIUN B
OCHOBHOM O 3HaHHH TMPOIIECCOB U3y4aeMON MPEAMETHON 00IaCTH, OTIIMYAIOIIIUICS
HEJIOCTATOYHOW TIyOWHOW W TOJHOTOW PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TEOpHUH; cJ1ab0 CchOPMUPOBAHHBIMHA HaBBIKAMH aHajW3a SBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHl U
MPUBOJUTh MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJACHUEM MOHOJIOTHYECKON
pE€UblO, JJOTUYHOCTBHIO U MOCJIEI0BATEIbHOCTRIO OTBETA. JlOMyCKAaeTCsa HECKOIbKO



OLIMOOK B CO/IEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEP PA3BUTHSI CUTYAIHUH,
IIPOBECTH CBS3b C IPYTMMHU aCIIEKTAMH U3y4aeMon 00J1acTH.
«HEYJOBJIETBOPUTEIBHO» - OTBET, OOHAPYXUBAIOIIUA HE3HAHUE
MPOIIECCOB M3yYyaeMOW TPEIMETHOW OOJacTH, OTIUYAIONIUICS HETIIyOOKUM
PacKpbITHEM TEMBI; HE3HAaHUEM OCHOBHBIX BOITPOCOB TEOPUH,
Hec()OPMUPOBAHHBIMUA HAaBbIKAMU aHalM3a SIBJICHHUM, MPOILIECCOB;, HEyMEHHUEM
JlaBaTb apryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM BJIAJICHHEM MOHOJOTHYECKON
peublo, OTCYTCTBHEM JIOTHYHOCTH M MOCIEIOBATEIBHOCTH. JlomycKaroTcs
Cepbe3Hble OMMOKM B  COAEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU
npo0OsieMaTUKU U3y4aeMoil 001acTu.
Tunossle 3aganus 1J1s J1a0OPaATOPHBIX padoT

3aganmel.

1. [TocTtpouTts cucremy Putna B Mmetone Putna.

2. HaiiTi pelieHue cUCTEMBI C UCMOJb30BaHKUeM nakeToB Mathematica wu
Maple.

3. BriBectn B (haiin pe3ynbratoB "rez.tXt" mnomyuyeHHble pe3yabTaThl U
MOTPEIIHOCTH PEIICHHUS .

3ananue?.

1. ITocTpouTts cucteMy ypaBHEHUI B MeTozie ["anepkuHa.

2. Haiitu pemieHHe CHCTEMBI. ¢ HCMOJb30BaHHEM TakeToB Matlab wim
Mathcad.

3. BriBectn B (haiinm pe3ynbratoB 'rez.txt" mMmodydeHHBIE pe3yJbTAThl U
MOTPEIIHOCTH PEIICHHUS .

3ananue3.

1. ITocTpouTh CUCTEMY YpaBHEHUI B METO/I€ KOHEUHBIX 3JIEMEHTOB.

2. Haiitm pemieHne cHCTeMBbl C UCIOJB30BaHMEM TNakeToB Matlab wnmm
Mathcad.

3. BoiBectu B ¢aitn pesynbraToB 'rez.txt" mHodyueHHBIE pPE3yJbTaThl U
NOTPELIHOCTH PEIICHHUS.

3ananued.

1. TTocTpouTh cucTeMy YpaBHEHUW B METOJE CIUIAH-KOJIJIOKAWHU (CIUIaliH-
pPa3HOCTHasA CXEMa).

2. HaiiTu pelieHre CUCTEMBI C MCTOJIb30BaHUEM MmakeToB Mathematica unu
Maple

3. BoiBectu B ¢aitn pesynbraTtoB 'rez.txt" mogyuyeHHBbIE pPE3yJbTaThl U
NOTPELIHOCTH PEIICHHUS.

3aganues.

1. Tloctpouthb cucTeMy ypaBHEHHl B METOJI€ CIUIaMH-KOJUIOKaluu (Ha
ocHOBe B-crutaiiHOB).



2. Haiitu pelmeHue cucTeMbl C HCIOJIb30BaHMEM makeToB Matlab wnm
Mathcad.
3. BeiBecTn B (haiin pe3ynbTaToOB «rez.txt» MOJy4YeHHbIE PE3yJbTaThl U
IIOTPEIIHOCTH PELICHUS.
JTanbl BbINOJHEHUsI padoThl.

1. [TpoBecTn mcciaenoBanre BO3MOKHOCTH MPUMEHEHHSI BapUaIlMOHHBIX
METOJIOB K  PCIMIEHWI0O  JaHHOW  3a7a4yd.  BBIMOJHUTE  HEOOXOIUMBIE
npeoOpa3oBaHusI.

2. [TpoBecTr anTOPUTMHU3ANMIO 3a7a9d U CO3JaTh MPOTpaMMy pPEIICHHSI
CUCTEMBI JIMHEWHBIX aJreOpanyecKuX ypaBHEHUW MO METOAY, MPHIOKEHHOMY B
3ananue. [IporpamMmma JOJbKHA YYUTBIBATH CTPYKTYPY BBOJA M BBIBOJA MCXOIHBIX
JTAHHBIX B COOTBETCTBYIOIIUI MAKET MporpaMM JadopaTopHOil pabOTHI.

3. 3amyCTUTh CBOIO MTPOrpamMMy U3 MPOTrpaMMBbI J1ab0paTOpHOUN pabOThI U
CPaBHUThH PE3YyJIbTAThl pabOThl CBOEW MPOTrpaMMbl M MPOrpaMMbl, BCTPOCHHOU B
ITaKeT.

4. CpaBHHTH NOJYYEHHBIE PE3YyJIbTAaThl C TOYHBIM pemeHueM. CrenaTth

BBIBO/I O MTOJIYYEHHBIX pe3yJibTaTax.

5. Hcnonb3yst MOMyuYeHHYIO YHCICHHYIO U TpaduiecKyro HHPOpMaIHIo,
OTBETUTbH Ha KOHTPOJIbHBIE BOIPOCHI.

6. OdopMuTh 0TYET, COEPIKAIIUI OCHOBHBIC PE3YIbTaThl PA0OTHI.

B nuceMeHHOM OTYeTe TOKHBI COACPKATHCS

— IlocTaHoBKa 3amauu;
— Meron pemenus;
— AJroput™m METOAA;
— Crneuuduxanus UCTIONb3yeMbIX (QYHKUIUN U TUIIOB TaHHBIX;
— Ornucanue TecTOB, Ha KOTOPBIX MporpamMma MpoXoaujia MPOBEPKY;
— Pe3ynbTaThl YHCIEHHOTO SKCIIEPUMEHTA.
Kpurepuu ouenuBanusi 1a00paTopHoil padoThl

PesynbraTom 51abopaTopHOil pabOThl SBISETCS OTYET MO JIAOOPATOPHOM
pabore.

B nporecce moAroToBKM OTUETOB K JIaOOpaTOpPHBIM paboTaM y CTYJEHTOB
pa3BUBAIOTCSI  HABBIKM  COCTaBJCHHS  MHUCbMEHHOM  JOKYMEHTalud U
CHCTEMAaTHU3aINHA UMEIONITUXCS 3HAHHIA.

Otuer mo mnabopatopHOM pabOTE€ ITOJDKEH IMOJHOCTHIO YIOBJIETBOPSTH
YCIOBUIO 3aJauyd. B cioyyae HEKaYeCTBEHHO BBITIOJHEHHBIX OTYETOB (HE
COOTBETCTBYIOILUX 3asBJICHHBIM TPEOOBaHMIM) pe3yIbTUPYIOIIMMA O0a1 3a paboTy
MOKET ObITh CHIKEH. CTyIeHT AOKEH NPOAEMOHCTPUPOBATh OTYETIMBOE U



CBOOO/IHOE BJIAJICHUE KOHLIENITYAIbHO-TIOHATUHHBIM aIlllapaToM, HAYYHbIM SI3bIKOM
¥ TepMUHOJOTHEN. Hanune Bcex OTYETOB ABISAETCA TOIYCKOM K DK3aMEHY.
Tembl KypcoBbIX padoT

1. DnemeHTH TeOpUH 000OIIEHHBIX (YHKIIUMA.

2. TIpoctpanctBa Cobonesa. [IpocTpancTBa ciemos.

3. OKBHBAJICHTHOCTb BApUAIMOHHOM 3aJaud W 3aJa4ydl  MHHUMH3AIIH
KBaJAPAaTUYHOTO (QyHKITHOHAA.

4. Tlonsatue crnaitHa. CBOMCTBA CILIATHOB.

5. MeTo/1 KOHEUHBIX AJIEMEHTOB.

6. Tpuanrynsiuss o0iacTH M TOCTpPOEHHE Oa3uMCHBIX (DYHKIMH B METOJE
KOHEYHBIX JIEMEHTOB.

7. Tlaker Free-FEM. OcHoBHbIE npaBuiia npuMeHeHus nakera Free Fem npu
pEIIeHUH JUTMIITUYECKUX KPaeBbIX 3a/1a4.

8. OCHOBHBIE MOJCIN JUHAMHUKH HJICATHHOMN KUIKOCTH.

9. OcHOBHBIE MOJEIN JUHAMUKH BSI3KOH KUIKOCTH.

10. YpaBHeHHe nepeHoca B KauecTBE MOJEIH a/IBEKIUH (II€peHOca) BEIIECTRA.
Monenb agBeKIMu-peaKiuu.

11. YpaBHeHHe TEIIONPOBOJHOCTH B KadecTBe mpocreiiedt auddy3rnoHHON
MOJIEIN PpacpOCTPaHEHUS TerIa.

12. YpaBuenune IlyaccoHa B KkauecTBe MpOCTEHIIed MOJIETH CTallMOHAPHBIX
MIPOLIECCOB.

13. BotHOBOE ypaBHEHWE B KayeCTBE MPOCTECHIICH MOICIA BOJHOBBIX
IIPOLIECCOB PACHPOCTPAHEHUS aKyCTUYECKUX BOJIH.

14. CyuHocTh METO/A MPOEKUUN AUCKPETHU3aluUd KpaeBblX 3afad. OCHOBHbIE
POEKLNOHHBIE METO/IBI.

15. CymHocTh MeTo/1a KOJUTOKAIUH JUCKPETU3alUU KPAaeBbIX 3aj1a4.

16. CymHOCT, MeTOAa ['amepkuHa MUCKpeTH3amuKM KpaeBbIX 3amad. CBenacHUe
muddepeHuranbHoi GOpMYITUPOBKH K BapHALIMOHHOW (DOPMYIIMPOBKE.

17. DKBUBaJEHTHOCTh BAPUALIMOHHBIX (OPMYJIMPOBOK JUIsl  MpOCTeHIen
OJIHOMEPHOU KpaeBou 3a1aun Jupuxiie.

18. [lonsiTHe O CHUIBLHOM, MOJYCHUIBHOM, MOJyclaboM M caaboM pelIeHHsX
KpaeBOU 3aJ1a4d Ha IPUMEPE OJTHOMEPHOM 3aaauu upuxie.

19. Tlpumenenre MaTEMaTUYECKOTO MOJCIUPOBAHUS B JHUHAMHUKE >KUIKOCTH.
[Tpumepsl THAPOIMHAMUIECKIX MOJICTICH.

20. [lpuMeHeHne MaKeTOB MPHUKJIAAHBIX TMPOTPaMM Ui AWCKPETU3AIHUUA |
YHCIIEHHOTO PEIICHHUs KPAeBhIX 3a/ad.

21. [TonsiTue 06061meHHoM GyHKIUU. [TpocTpaHCTBO 0000IIEHHBIX (PYHKIIHA.

22. DneMeHThbl BApUAITMOHHOTO UCUUCIICHHUS.

23. 3amaun onTUMaNbHOTO yrpasnenus. [Ipuanun makcumyma [loHTpsiruHa.



24. Teopembl @penroiabma A HMHTErPajbHBIX YPAaBHEHUI BTOPOTO poja.
[IpyuHnmn Jlarpanxa B r1aKuX SKCTPEMAJIBHBIX 3a/1a49aX.

25. OCHOBHbBIE TIOHSATHS METOJa KOHEYHBIX pa3HocTed. CXOAMMOCTD,
anMpOKCUMAIUS M YCTOMYUBOCTD PA3HOCTHBIX CXEM.

26. Meton CETOK OUCKPETH3alMM YpaBHEHHUI MEpeHOoca, TEIIONPOBOAHOCTH,
koHBeKIuu-audPys3uu, [lyaccona.

27.Metoapl paclIEIUIEHHs MHOTOMEpHBIX 3a7ad 10 MPOCTPAHCTBEHHBIM
HEPEMEHHBIM.

28. MeTtoabl pacuienyieHus: MHOTOMEPHBIX 3a7a4 Mo (PU3NYECKUM MPOIIECCaM.

Kputepun BbIcTaB/IeHUs] OLIEHKHU HA 3a1UTe KYPCOBOi padoThl

«OTJIMYHO» BBICTABIIAETCS CTYACHTY, €CIIM CTYJCHT BbIpa3uj CBOE MHEHHE
no cGopMyIUpOBaHHON MpoOieMe, apryMEHTHUPOBAJl €ro, TOYHO ONPEIECIUB €€
comepkanue U cocraBisitone. CTylAeHT 3HaeT MW BIAJACET HABBIKOM
CaMOCTOATEILHOM MUCCIIEA0BATENBCKOW padOThI 0 TEME UCCIIEI0BAHUS; METOIAMH
U MPUEMaMHU aHAJIW3a TEOPETUYECKUX W/MIIM MPAKTHYECKUX ACMEKTOB U3y4aeMOM
obnactu. dakTHueckux OMMOOK, CBSI3aHHBIX C MOHMMAHHUEM MPOOJIEMBI, HET;
rpaduuecku padota opopmiieHa MPaBUIBHO,

«XOpOILO» - pabOTa XapaKTEPU3YETCsI CMBICIOBO 1IEIbHOCTHIO, CBSI3HOCTbIO
U TIOCJEeI0BAaTEIIbHOCTBIO M3JI0KEHUS; JAONyIIeHO He Oojee 1 ommOku npu
OOBSCHEHUH CMbICIIa WM cojepxKaHus npobnemsl. [IpoaeMoHCTpUpoOBaHBI
UCCJIEIOBATENIbCKME YMEHHMSI M HaBbIKM. (DAaKTUYECKHUX OIIMOOK, CBA3AHHBIX C
NOHMMaHueM MpoOaembl, HeT. [omyieHbl ojHa-ABe OMMOKM B OQOPMIICHUU
padoTHI,

«YJOBJIETBOPUTEIBHO»- CTYIEHT MPOBOJUT JOCTATOYHO CAMOCTOSITEIBHBINA
aHaJIn3 OCHOBHBIX 3TAllOB M CMBICIOBBIX COCTaBISIONIIUX MPOOJIEMBI; TOHUMAET
0a30BbI€ OCHOBBI U TEOPETUYECKOE 0OOCHOBaHME BbIOpaHHOU TeMbl. [IpuBieueHb!
OCHOBHBIE€ HCTOYHMKH IO paccMaTpuBaeMoil Teme. JlonymieHo He Oonee 2 ommooK
B CMBICJIC UJTU COJICP>KaHUU TPOOJIeMbI, 0OPOpMIICHUH padOTHI,

«HEYJOBJIETBOPUTEIHLHO» - eciu pabora MPEICTABIISIET coboit
NepecKa3aHHbId WM TOJIHOCTHIO TIEPETMCAHHBIA UCXOIHBIA TEKCT 0€3 KaKuX Obl
TO HM OBUIO KOMMEHTapHeB, aHanu3a. He packpbita CTpyKTypa U TeopeThuuyecKas
cocraBisitonas TeMbl. JlomymeHo Tpu wiM Oojee Tpex OUIMOOK B CMBICIOBOM
CoJlep KaHUM PacKpbIBaeMOM MPOoOIeMbl, B 0(hOPMIICHUH PAOOTHI.



