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1. losicHUTEIbHAS 3aNMCKA

1.1. Lenp u 3amaun JUCHUILIAHBI

Llenv Oucyuniunvl: WCIOIH30BAHME TAKETOB MPHUKIAIHBIX TPOrpaMM IS PEIICHUS 3a1ad
NpUOIMKEHHBIMA METO/IaMU YPAaBHEHUH MaTeMaTUYeCKO (pu3uKu

3a0auu: oOydeHHE CTYJCHTOB PEIICHWIO 3a7a4, MPEACTABICHUIO PEIICHUH TOJHBIM
rpaduuecKuM MakeToM, OIICHUBAHUIO TIOMYUYEHHBIX PEIICHHA, TPEICTABICHUIO TIPOTHO30B.

1.2. ®opMupyeMble KOMIIETEHIIMU, COOTHECEHHBIE C INIAHUPYEMBIMH PE3yJIbTaTaMu 00yUeHUs
110 IUCLMILIMHE

Koabi Conep:kaHue KOMIeTeHITHIT IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB

KOMIIET 00y4eHHsI 0 TUCHUILINHE

eHIMI

IIK-1 CIIOCOOHOCTH WCTIONB30BaTh [3HAMb! OCHOBHEIE THUTIBI ypaBHEHHH
CTaHAApPTHbIE  MAaKeThl  MPHUKIAJHBIX MaTeMaTHYeCKOW (PM3MKM M METOABI WX BBIBOAA
MporpaMM JjIsl PEICHHs] TPAKTHYECKUX U3 ¢busHuecKux MOJIENIEI; METOJIBI
3amaq Ha 3JIEKTPOHHBIX [PHOIMKEHHOTO pPEelIeHns] 0a30BBIX YpaBHEHHN
BBIYHACITUTEIFHBIX MaIllMHAX, MAaTeMAaTHIeCKOH (hHU3UKH.
OTJIaXHWBaTh, TECTUPOBATh NPHUKIATHOE YiMems:  TPOM3BOJAWTH  OIEHKY  KadecTBa
porpaMMHOe o0ecTieueHue MONYYeHHBIX  PEIICHWH TPUKIAIHBIX  3a]ad,

pelaTh YpaBHEHHMSI C YaCTHBIMU MPOWU3BOIAHBIMHU
mepBoro  Topsiaka, ypaBHeHus — auddy3un
TEIUIONPOBOJHOCTH), BOJIHOBOE YPABHEHUE C
MOCTOSIHHBIME KO3 (hHUIINEHTAMA

Braoems: TaKeTaMH TPUKIATHBIX MPOTpaMMm
Ul peleHMs] YPABHEHUM MaTeMaTH4eCKON IIpU
AHaIM3€ MaTeMaTHYECKUX MOZETeH peabHBIX
cHCcTeM; HaBBIKAMH MaTeMaTH4eCKON
(hopMmanHM3aluy TPUKIAJHBIX 3a7ay;, aHajdu3a |
MHTEPIPETALMN PEIICHUH COOTBETCTBYIOLIMX
MoJeNen.

1.3. MecTo JUCHMITIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MpOrpaMmbl

Jucuunnuba «lIpubnmkeHHble METOJbl pEIIeHUs YpaBHEHHH MaTeMaTHYecKOW (QHU3UKN»
OTHOCHUTCS K (aKyJIbTaTUBaM Y4eOHOrO IUIaHa.

Jlns ocBOeHUsl THUCHUIUIMHBI HEOOXOIMMBI KOMIIETEHIIMH, COPMUPOBAHHBIE B XO/1€ M3yYEHUs
CIEeNyIOIMX JUCHMIUIMH (Momynei): Marematuueckuii ananus, JluneiiHas anre0pa,
Juddepenunansuple ypaBHeHUs, QOYHKIMOHAIbHBIA aHalu3, YPAaBHEHHUS MaTeMaTH4YeCKON
¢u3uku, CUMBOJIbHBIE METObI pelieHus 1uddepeHInalIbHbIX YPaBHEHHH.

B pe3yjibTaTe OCBOCHUSA OUCHUIIJIMHBI q)OpMI/Ip}/'I-OTCH KOMIICTCHIINH, HCO6XOI[I/IMLIC AJIA
HN3YUYCHUA CICAYIOINX AUCHUIUIMH W MNPOXOXKACHHUA IPAKTUK: MGTOI[I)I IIPUHATHA pemeHHﬁ,
KBaHTOBBEIE BBIYHCICHHS W KBaHTOBAas KpI/IHTOFpa(l)I/IH, MaremMaTu4ueckoe MOZICIINPOBAHUC,
MareMmaTudeckue OCHOBBI MOACIIMPOBAHUA COMaJIbHBIX CHUCTEM, praBHeHI/Ie
I/IH(I)OpMaI_II/IOHHBIMI/I CHUCTCMaMU.

2. CTpyKTYypa QM CUMILTUHBI

OO0mmas TpyJI0eMKOCTh JUCITUIUTMHBI COCTaBIsET 2 3.€., 72 4., B TOM YHCJIE€ KOHTaKTHas padoTa
oOydaromuxcs ¢ mpernojaBaTeneM 28 4., caMoCTosITeNbHas paboTa oOydaromuxcs 444.



Bunsr yue6HO# paboTh
(B wacax)
KOHTAKTHAA g % @DOpMBI TEKYILIETO KOHTPOJIS
No Pasnen . s = ycriesaeMocTH,
S| g 5 (hopMa poOMEKyTOUHOH
/11 TUCIIATUINHBL/ TEMBI % =
o 3 5| 5 aTTecTaluu
5 = T = 5 S| 5w (no cemecmpam)
S| 5 | 2E/88|¢2¢
S|& |BZ|£5| 8%
[as]

1 |OcuoBuble ypaBHEeHHs |7 |2 4 12 VYyactue B AMCKyCCHH Ha
MaTeMaTHYeCKON MPAKTUYECKOM 3aHSITHU
(bH3UKH u pedepar
NPUKJIAJHBIC  TTaKeThI
nporpamMm

2 |YpaBHeHus 7 |2 6 10 Omnpoc
TUTIEPOOTIIECKOTO Pacuérno-rpaduaeckas
THTIA paborta

YyacTue B AUCKYCCUH HA
MPAKTUICCKOM 3aHSATHU
pedepar

3 |YpaBHeHus 7 |2 6 10 Onpoc
napaboInIecKoro VYdacTue B IUCKYCCUH Ha
TUIA MPAKTUYCCKOM 3aHSATHU

pedepar

4 |VYpaBHeHUs 7 |2 2 12 Omnpoc
DILTHIITHYECKOTO THTIA VYdacTue B IUCKYCCUH Ha

HPaKTHIECKOM 3aHATHU
pedepar

5 | 3auér c onenkoit 7 2 OTBeTHI Ha BOMIPOCHI

Hroro: 8 20 44

3. Coaep:xkaHue TUCHUILINHBI

OO0mas xapakTepucTuKa:

[Tpu m3yuennn aucuuruivHbl «lIpubakeHHbIE METO/IbI pellieHHs] YpaBHEHUI MaTeMaTH4ecKoi
¢u3MKN» TPUMEHSIOTCS YyHHMBEpcalbHble Maremarnuyeckue maketsl (Maple, Mathematica,
Mathlab, Mathcad) nist pemenust cucreM OOBIKHOBEHHBIX AM(QepeHIHaNbHbIX YpaBHEHUNH U
YpaBHEHUH B 4YacTHbIX MNpou3BOAHBIX. Komannpl u rpaduueckuil HHTEpEHC MaKeToB
UCTIOJIB3YIOTCS 11 MATEMaTHYECKOI'0 MOJICIMPOBAHUS YPAaBHEHHUH B YaCTHBIX MPOU3BOIHBIX IS
pelIeHus IIMPOKOTo Kiacca MPUKIaTHBIX 3a/1a4.

Tema 1. OcHOBHBIC YPABHEHHUSI MATeMAaTHYeCKON (pu3uku

[Tonsatue nuddepeHMaTBLHOIO ypaBHEHUS C YAaCTHBIMU HPOU3BOAHBIMH M €ro peIIeHus.
Cucrtembl ypaBHEHUH € YaCTHBIMHU MPOU3BOJIHBIMU. JIMHEHHbIE, KBa3WJINHENHBIE, OJTHOPOIHbBIE
U HEOJHOPOJHBbIE ypaBHeHus. [lpmHuun cynepno3unuu peuieHuil. BonHoBoe ypaBHEHHE.
VYpaBHEHHE TEIIONPOBOIHOCTH. Y paBHeHue nudys3un. YpaBaenue Jlamnaca. Kimaccudukamms
YPaBHEHMH B YaCTHBIX IPOU3BOIHBIX BTOPOIO MOPsJIKA C IBYMS HE3aBUCUMBIMU NIEPEMEHHBIMU.
[TakeTs! npukiagHbEIX TporpaMM. Knaccudukanus makeToB Ajisl pelieHus: TUIIOBBIX YPaBHEHUH.

Tema 2. YpaBHeHusi runep001u4ecKoro TUIa




BbiBoa ypaBHEHHs MaiblX MONEpEeUYHbIX KosieOaHWH cTpyHbl. llocTaHOBKAa KpaeBbIX 3aaad.
WuTterpan sHepruu. BoIBoa ypaBHEHUsI MaJbIX MPOJOJIBHBIX KoneOanuil crepxkHs. [locranoBka
KpaeBbIX 3azad. Murerpan sHepruu. 3agadya Komm Juisi BOJHOBOIO yYpaBHEHHsS C OJHOU
IPOCTpPaHCTBEHHOU nepeMeHHol. berymue Boanel. @opmyina [lanambepa u ee reoMeTpUUECKUi
cmblci. KoppektHocTh noctanoBku 3agaun Komu. Kpaesbie 3a1aun 111 BOJIHOBOIO YpaBHEHUS
Ha monynpsMod. UMx pemenne ¢ momombo ¢opmynbsl JamamOepa. Meton paszieneHus
IEpPEMEHHBIX HA IpUMEpEe YPaBHEHMs MaJbIX IONEpEeUYHbIX KojeOaHuil cTpyHsl. Crosuue
BOJIHBL. YpaBHEHHUE CBOOOIHBIX KoseOaHuit cTpyHbl. HeoqHOpoaHOE ypaBHEeHHE.

Tema 3. YpaBHeHus: napad0o1u4ecKOro TUIA

BbIBO/I ypaBHEHUS TEIIONPOBOAHOCTH B TpeXMEpHOM citydae. [locTaHOBKa KpaeBbIX 3ajad uis
YpaBHEHMsI TEIJIONPOBOAHOCTH, ypaBHeHMs Jlamaca u ypaBHeHus Ilyaccona. OnpHoMepHOe
ypaBHEHHE TerIonpoBoaHOCTU. I[locraHoBka kpaeBbix 3amad. [IpuHimn makcumyma. Teopema
€IMHCTBEHHOCTH pEILICHUs IEpBOM KpaeBOM 3aJaud. MeTon pasleneHus IMEePEMEHHBIX UL
YpaBHEHHUS TEIUIONPOBOAHOCTH. OHOpOIHAS KpaeBas 3a1a4a. OyHKIMSI MTHOBEHHOI'O HCTOYHUKA.
Heonnopoanoe ypaBHeHue TeminonpoBoaHOCTH. Pemenne 3amaun Kowmm. Pactipoctpanenue remia
B OrpaHMYeHHbIX Tenax. OcTbiBaHME OJHOpPOAHOro Mmapa. PacmpocTpaHenue Temia B
IIPSIMOYTOJIBHOM IIIIaCTHHE. MeTox KOHeUHbIX pasHocTell. KoHeYHO-pa3HOCTHAs 3aMEHa ypaBHEHUN
C YaCTHBIMHU NPOU3BOJIHBIMHU. [lepBas kpaeBast 3a1aua a1l ypaBHEHUs TEILUIONPOBOJHOCTH. 3a/iadya
Hupuxine nis ypaBaenus Jlaruiaca.

Tema 4. YpaBHeHUs JTHNITHYECKOT0 TUIA

VYpaBuenus Jlamuaca u Ilyaccona B mpoctpanctee. Teopema makcumyma. PyHIaMEHTAIBHOE
pewenne. @opmyina ['puna. [loreHuumansr 00b€Ma, MPOCTOro €i1os U 1BOMHOro cost. x cBoiictaa.
OcHoBHbIE cBoiicTBa TrapMoHuyeckux ¢yHkuuid. [loctpoenue pemenus ypaBHenus Ilyaccona.
Pemenne 3anaun dupuxie nns mapa. Oyukuus puna misa 3agaun upuxie. 3anaun upuxie u
Heiimana nans momympoctpancTBa. Teopembl €AMHCTBEHHOCTH pelleHuil 3anad  [upuxie u
Hetimana. Iloctpoenue pemenuit 3amau upuxine u Heiimana. Ceenmenue 3amau [dupuxie u
Helimana k uHTerpanbHbIM ypaBHeHHsM. [locTaHoBKa 3a1ad M €IMHCTBEHHOCTh MX PELLEHHI.
NHurterpanbHble ypaBHEHHs JJI1 KpaeBbIX 3a1ad. YpaBHeHus Jlammaca m [lyaccoHa Ha MIIOCKOCTH.
OcHoBHble 3amaun. Jlorapudmuueckuii moteHiman. Teopembl @peAroiabMa W pelieHHE 3aqad
Hupnxne n Helimana.

4. Oopa3oBaTe/ibHble TEXHOJOTHU

Ne Buabl yueOHbIX
HaumenoBanme pasgesna . Oo0pa3oBaTe/ibHbIE TEXHOJOTHH
n/n 3aHATHI
1. |OcHoBHbIE ypaBHEHUS Jlextuu Jlexuusa-Bu3yanuzanuss ¢ PUMEHEHUEM
MaTeMaTH4YeCKOU (DU3UKH U claiA-mpoeKTopa JEKIUsI-0ecena
MIPHUKJIaJHBIE TTAKETHI IPOTrPaMM
IIpakTrueckue Pemenne THIIOBBIX 3a/1a4 AJIs 3aKPEIICHUS
3aHATUA u  (QopMUpOBaHHMsS 3HAaHWH, YMEHUH,
HaBBIKOB
CamocTtosTenpHas | JlucTaHIMOHHBIA Kypc B cetu MHTepHer,
pabota Pemenne THMIOBBIX 3a/1a4 JJIs1 3aKPETUICHUS
u  QopMupoBaHMA  3HaHWH, YMCHUH,
HaBbIKOB. KOHCYIbTHpOBaHNE M TpOBEpKa
WHANBHUIyAJTbHBIX 3aJaHUA TIOCPEIICTBOM
3JEKTPOHHOMN HOYTHI
2. |YpaBHenus runepbonmueckoro |Jlekunu Jlexuusa-Busyanuzanuss ¢ HNPUMEHEHUEM
THNA ClalJI-IpoeKTopa
[IpakTHueckue Penienne TUIIOBBIX 3334 IS 3aKPEMIICHUS




3aHATHS u  QopMupOBaHMA 3HAaHWH, YMEHUH,
HaBBIKOB

CamocrositensHas | JlucTaHIIMOHHEIN Kypc B ceTu MHTEepHeT,
pabota Pemenne THIOBBIX 33724 IS 3aKPETUICHUS
1 GOpMUPOBAHUS 3HAHUNA, YMEHUH,
HaBbIKOB. KOHCYNbTHpOBaHUE U IPOBEPKA
WHJUBUyalIbHBIX 3aIaHUM TOCPEICTBOM
3JIEKTPOHHOM MOYTHI

3. |YpaBueHus napaboaIn4ecKoro Jlexuun Jlekuus-pusyanuszanuss € OPUMEHEHHEM
THIA ClalI-mpoeKTopa
[IpakTiuaeckue Pemenne TUTIOBBIX 33124 IS 3aKPETIICHAS
3aHATHUS u  (OpMUPOBaHUS  3HAHWKM, YMCHHIA,
HAaBBIKOB

CamocTtosTenbHas | J{McTaHIIMOHHBIN Kypc B ceTu MHTEpHeT,
pabota Peuienue TUNOBBIX 33724 1S 3aKPETUICHUS
1 GOpMUPOBAHUS 3HAHHUN, YMEHUH,
HaBBIKOB. KOHCY/IBTHpOBaHUE U POBEPKA
WHJIUBUYAJIbHBIX 3aIaHUM TOCPEACTBOM
3JEKTPOHHOM HOYTHI

4. |YpaBHEHMS HIUIUIITHYECKOTO Jlexuun Jlekuusa-Bu3yanuzanusi € [PUMEHEHHUEM
THNA ClIalI-IpOeKTOpa
IIpakTuueckue Perienne TUIOBBIX 3a/1a4 JUIS 3aKPEILUICHUS
3aHATUS u  (GopMHUpOBaHWS  3HAHWKM, YMEHHI,
HaBBbIKOB

CamocrositensHas | lucTaHIIMOHHBIN Kypc B ceTu HTEepHET,
pabota Peuienue TUNoOBBIX 33724 1M1 3aKPETUICHUS
1 GOpPMHUPOBaHHS 3HAHHUN, YMECHUH,
HaBbIKOB. KOHCYIbTHpOBaHNE U IPOBEPKA
WHJIUBUyJIbHBIX 3a/IaHUM TTOCPEACTBOM
3JIEKTPOHHOM MOYTHI

5. OueHka nIaHupyeMbIX pe3yJIbTATOB 00yUYeHH s
5.1. Cucrema oneHUBaHUs

®opMa KOHTPOJIA Makc. Ko1H4ecTBO 0aJJI0B
3a onny padoty |Bcero
Tekyuiuii KOHTPOJIb:
- Omnpoc (Tema 3-4) 2 bamna 6 6amtoB
- PacuérHo-rpaduyeckas padora (PT'P) 28 6amioB 28 6ammoB
- YuacrtHe B AUCKYCCHH Ha MTPAKTUYECKOM 3aHATHH (Tema 1-4) 14 6amnnos 14 6annos
- Pedepar 6 OauIoB 12 Gannos
IIpomexyToduHas aTTecTanus 40 6annoB
OTBeTHI Ha BOIIPOCHI
Hroro 3a cemecTp (AMCLUIIIMHY ) 100 6amos
3a4éT Cc OLeHKOM

ITomy4yeHHBI COBOKYNHBIM pe3yJbTaT KOHBEPTUPYETCS B TPAJULIMOHHYIO IIKATy OLIEHOK W B
mKany oneHok EBpomeiickoil cucreMsl mepeHoca u HakoruieHust kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHH ¢ TabJIUIIEH:

100-6ayipHas mIKana | TpaauiionHas mkana | [kana ECTS |




95-100 A
83904 OTJINYHO B
68 — 82 XOPOIIO 3a4TEHO C
56 — 67 D
50 55 YIOBJIETBOPHUTETHHO £
20— 49 FX
0_19 HEY/IOBJIETBOPHUTEIBHO HE 3aYTEHO F

5.2. KpI/ITepI/II/I BBICTABJICHU OLUCHKH IO JUCIUITIIMHE

Bbamiasl/
IIkana ECTS

Ouenka no
JUCIUTILINHE

KpuTepun oueHKH pe3ybTaTOB 00yYeHHS MO AUCHUITUHE

100-83/
A B

«3a4TEHO
(OTITIIHO)»

BricTaBnsercs oOydvaromeMycs, €clii OH TIIyOOKO U IMPOYHO
YCBOWJI TEOPETUYECKUN M NPAKTUUECKUH MaTEpHall, MOMKET
NPOJIEMOHCTPUPOBAaTh 3TO HA 3aHATHAX HU B XOJE
MPOMEKYTOUHOM aTTeCTalUU.

OOyyJaroIuics: NCYESPIBIBAIOIIE U JIOTHUYSCKH CTPOMHO M3Jaraet
Y4eOHBII MaTepuall, YMEeT YBS3BIBATh TEOPHUIO C IPAKTHUKOM,
CIpaBisieTCsl C  pelieHneM  3amad  npodeccroHaIbHON
HaMpaBJICHHOCTU BBLICOKOI'O0 YPOBHSA CJIOXKXKHOCTHU, IIPABUIIBHO
000OCHOBBIBAET MPHUHSATHIEC PEIICHMUSL.

CBoOOHO oOpHeHTHpYyeTCs B y4eOHOW M TpodeccHOHaTbHON
JTuTepaType.

OneHka 1O JTUCIMIUIMHE BBICTABISIOTCS OOYYaroImeMycsl C
YYETOM PE3YNbTATOB TEKYIIEH 1 MPOMEKYTOUHOHN aTTECTALUU.
Komnerenmuu, 3aKpEIUIEHHBIE 3a JUCHMIIIMHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «BBICOKHUIY.

82-68/

«324TeHO (XOPOIIIOo)»

BricTaBnsercst o0yuaromeMycsi, €Tl OH 3HAeT TEOPETUICCKHUHA 1
NPaKTUYECKU MaTepHaj, IPaMOTHO U, IO CYLIECTBY, U3Jaraer
€ro Ha 3aHATHUAX U B XOJI€ NPOMEXKYTOYHON aTTecTaluH, HE
JIONyCKasl CYIIECTBEHHBIX HETOUHOCTEH.

OOyyaromuiicss ~ MPaBWJIBHO  TPHMEHSET  TEOPETHUYECKUE
MOJIOKEHUA npu peueHun MPaKTUYECKUX 3a7a4
npo(ecCHOHAIbHONM  HANpaBJICHHOCTH  PA3HOTO  YPOBHS
CJIO)KHOCTH, BJIaJIe€T HEOOXOAMMBIMH IJII 3TOTO HABBIKAMH U
NprUEMaMHu.

JlocTaTOYyHO  XOpOILIO  OPUCHTHPYETCA B  yueOHOH u
npoeccCHoHaIbHOMN JINTEPATYPE.

OneHka MO JUCIHUILTUHE BBICTABISIOTCS OOYyYaromeMycst ¢
YYETOM PE3yIbTAaTOB TEKYILIEH U MPOMEKYTOUHOU aTTecTaluu.
KomMnereniuu, 3aKpEIUIEHHbBIE 3a JUCHMIIIMHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «XOPOIIHIY.

67-50/
D, E

«3aUTCHO
(ynosneTtBopu-
TEIILHO )»

BricTaBnsercs oOydaromemycsi, €Ciid OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUYECKUN M IPAKTUYECKUI MaTepuall, JOIyCKaeT
OTJIENbHBIE OIMMOKY TP €r0 U3JI0KEHUN Ha 3aHATUAX U B XOJIE
MPOMEKYTOUHOH aTTeCTalUU.

OOyyaromuiicss WCHBITHIBACT ONpEACNEHHBIE 3aTPyJHEHHUS B
IIPUMEHEHUN TEOPETUYECKUX IOJIOKEHUH MpU  pPELIECHUU
MPaKTUYEeCKUX 3a7ady Npo(ecCHOHAIbHON HANpaBIEHHOCTH
CTaHIAPTHOT'O YPOBHSI CIIOKHOCTH, BJIaJIeeT HEOOXOIUMBIMH IS
3TOr0 Oa30BBIMU HABBIKAMH U ITPHEMAMHU.

JleMOHCTpUpYET [IOCTaTOYHBIA ypOBEHb 3HAHHMA Y4EOHOU
JINTEPATYPHI 110 TUCLIUILIUHE.

OneHka MO JUCHUIUIMHE BBICTABISAIOTCA OOyYaromeMycst ¢
YYETOM PE3yIbTaTOB TEKYILEH U MPOMEKYTOUHOU aTTeCcTalUu.
Komnerenuun, 3aKPEILIEHHBIE 3a JUCLIHIUIMHOM,




Banasl/ Ounenka mo Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE
Mlkana ECTS | aucuunanxe

c(OpMHPOBAHBI HA YPOBHE — «JIOCTATOYHBIIN.
49-0/ HE 3a4TCHO BricTaBnsiercss o0y4aromeMycs, e€clii OH He 3HaeT Ha 0a30BOM
F, FX YPOBHE TEOPETHUYCCKUN M MPAKTUUSCKUN MaTepua, TOMyCKaeT

rpyOble OMMOKK TMPH €r0 W3JIOKEHWH Ha 3aHATHSX M B XOHe
IIPOMEXKYTOUHOM aTTECTAIIH.

OOyuaromuiicsi UCHBITHIBACT CEphE3HBIE  3aTpyAHEHHS B
MIPIMEHEHWH TEOPETHYECKUX TOJIOKEHUH TIpH  pelleHuH
MPAKTHYECKUX 337ad Mpo¢eCCHOHAIBHON HANpaBIEHHOCTH
CTaHIAPTHOTO YPOBHS CJIOKHOCTH, HE BJaJeeT HEOOXOJUMbBIMH
JUTSL TOTO HABBIKAMH U TIPUEMaMH.

JemoHcTpupyeT ¢parMeHTapHbIe 3HAHUS Y4eOHOU JTUTEepaTypsl
10 TUCIUIIIINHE.

OneHka MO AWCUUIUIMHE BBICTABISIIOTCS OOydaromeMmycs ¢
Y4ETOM pe3yIIbTaTOB TEKYIIEH M MPOMEKYTOUYHOM aTTECTAIIH.
KoMmnerenunn Ha ypoBHE «JOCTATOYHBIN», 3aKperyIéHHbIE 3a
JUCLIUIUTMHOMN, He chOPMHUPOBAHBI.

5.3. OneHouHbIe cpenicTBa (MaTepuabl) ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
POMEKYTOUHOM aTTECTAIIMKU 00YYArOIIUXCS M0 JUCIUTUINHE

s E

N

17.105 [om,1]
17.108 [Tom,1]
17.116 [Hom,1]
17.122 [Hom,1]

Texkymmii KOHTPOJIb

Ilpumepnvie memot peghepamos
3amava kojneOaHUs CTPYHBI, HATSHYTOH Ha Moycdepy.
3amava pacnpocTpaHEHHs TeIJia B MOJIOM [IUIHHIIPE.
3amada pacpoCTpaHEHUs TeIlla B TUIACTHHE C KaBEPHOM.
3anaua [lupuxie 1id napajuienenuneaa.

VYpasuenue llpenunrepa

Ilpumepnvle 3a0anun 01a pacuemno-zpagpuyueckoii padoomat:

HpOMe)KyTO‘lHaﬂ aTrecranmus

Hpumepn blé KOHmMPOJ1bHble 60NPOCHL

1. Tonstue nupdepeHaIbHOTO YpaBHEHHs ¢ YaCTHBIMU MPOU3BOJAHBIMU U €r0 PELIEHUS.
JInnelHbIe ¥ KBa3WIMHEVHBIEC ypaBHEHUS. [[pMHIMIT CyNIEpIIO3ULIMY PELIEHUN.
2. BosHOBOE ypaBHeHHUE. Y paBHEHHE TEIUIONPOBOAHOCTU. Y paBHeHUE U dy3un. YpaBHeHue

Jlaraca.

3. Knaccudukamus ypaBHEHH B YaCTHBIX TPOU3BOIHBIX BTOPOTO MOPSAIKA C IABYMS
HE3aBHCUMBIMH NIEpEMEHHBIMU. Y paBHEHUs XapakTepucTuk. KanHonnueckue Gpopmbl

YPaBHEHHUH.

4. Knaccudukanus ypaBHEHUH BTOPOTO MOPsAIKAa CO MHOTUMH HE3aBUCUMBIMHU ITIEPEMEHHBIMU B
TOouke. XapaKTepUCTUUECKHE TOBEPXHOCTH.

5. TlocraHoBKa OCHOBHBIX KpaeBBIX 3ajad Juisl AUQQEepeHlrnaTbHOr0 YpaBHEHHsI BTOPOTO

nopsiaka. Knaccuukanus kpaeBbix 3a1a4. 3agada Komm.
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Kpaesas 3amaua 1y ypaBHeHuU# aumuntudeckoro tuna. CmemanHas 3aaada. KoppekTHocTs
MMOCTaHOBKH 3a/1a4 MareMaTuieckoi ¢pusuku. Teopema KoBanesckoii. [Tpumep Amxamapa.
BrIBOJI ypaBHEHHS MaJbIX MONEPEUYHBIX KoJeOaHui cTpyHBI. [locTaHOBKA KpaeBhIX
3agay. HTEerpan sneprumu.

BbIBOJI ypaBHEHMS MajbIX IPOAOIBHBIX KoseOaHuil ctepxHs. [locTaHOBKa KpaeBbIX
3anad. MHTerpan sHepruu.

3anaya Komu 1151 BOJTHOBOTO YpaBHEHHUSI ¢ OJHOM NPOCTPAHCTBEHHOM MTEPEMEHHOM.
berymue Bonubl. ®opmyna Jlamambepa u ee reOMETPUUESCKUNA CMBICIT.

Kpaesble 3a1aun 111 BOJTHOBOT'O ypaBHEHHUs Ha NMOJIynpsAMoi. Mx penieHne ¢ noMOUIpIo
dbopmynsr Jlamambepa.

Mertona pa3zeneHus HepeMEeHHbIX Ha TPUMEPE ypaBHEHUS MAJIbIX MONEPEUHbIX KOJeOaHui
cTpyHbl. CTosiune BOJIHBL. YpaBHEHHE CBOOOIHBIX KojeOaHuii cTpyHbl. HeogqHopoaHoe
ypaBHeHue. O01as rneppasi KpaeBasi 3a/1aya. Y CJIOBUsI IPUMEHUMOCTH MeToa Dyphe
pellIeHNs KpaeBOU 3a1auy JJIsl BOJHOBOTO YPaBHEHHS.

BonHoBoe ypaBHEHHE ¢ ABYMsI IPOCTPAaHCTBEHHBIMU NIepeMeHHbIMU. Popmyita Ilyaccona.
BonHOBOE ypaBHEHHE C TpeMs POCTPAHCTBEHHBIMHE nepeMeHHbIMI. Dopmyna Kupxroga.
OOmiee MMHEHHOE YpaBHEHNE BTOPOT'O MOPSIIKA TUIIEPOOTMUECKOTO TUIIA C IBYMSI
He3aBUCUMbIMU niepeMeHHbIMUA. DyHnkuunsa Pumana. 3anaua I'ypca. 3agada Komm.
[IpumeHeHne uHTErpaibHbIX npeoOpa3oBaHuil K 3azadaM a8 AuddepeHnnanbHbIX
yYpaBHEHHH C YaCTHBIMH Tpou3BOAHBIMHU. [loHsTHe mpeoOpaszoBanwmii Jlamumaca, @ypre u
MenuHa.

[Ipumenenue npeobpazoBanuss Pypbe HNpU HNOCTPOCHUU IJIOOATBHOIO pEIIEHUs 3ajadu
Ko 151 ypaBHeHMsI KojeOaHUN CTPYHBI.

BrIBOJ ypaBHEHMS TEIUIONPOBOIHOCTH B TpEXMEpHOM cirydae. [locraHOBKa KpaeBbIX 3a/1a4
JUIs ypaBHEHHUs TEIUIONIPOBOJHOCTH, ypaBHeHHUs Jlamiaca u ypaBHenus Ilyaccona.
OpHoMepHOE ypaBHEHHE TemIonpoBogHOCTU. IlocTanoBKa KpaeBbIX 3anad. [IpuHnmn
MakcuMyMa. TeopeMa eIMHCTBEHHOCTH PEILICHUs IEPBOM KpaeBoi 3a1auH.

Meton pa3znencHus IEPEMEHHBIX U1 YPaBHEHMS TEIIONPOBOAHOCTH. OTHOPOIHAs KpaeBas
3amaya. @yHKIMSA MTHOBEHHOT'O MCTOYHHKA. HEeoTHOpOIHOE ypaBHEHHE TEIIIONPOBOJHOCTH.
OOu1as nepBas KpaeBas 3ajaya.

ITocranoBka 3anaun Kommu-/{upuxie u 10Kka3aTeNbCTBO CYLIIECTBOBAHUS €€ PELLICHUS.
EnuncTBEHHOCTD M yCTOMYMBOCTH pemieHus 3anaun Komn-/Iupuxie. Kpaeseie 3anaun s
IIOJIyOIPaHUYEHHOHN IIPSIMOM.

Pacnipoctpanenue Temia B npoctpancTse. yHnameHTanbHOe pemieHue. Pemenue 3agaun
Komm. Pacnipoctpanenue Temia B orpaHMueHHBIX Tenax. OcThIBaHHE OJHOPOAHOIO IIapa.
Meron koHe4HBIX pa3zHOocTeld. KOHEUHO-pa3HOCTHAas 3aMEHAa YPaBHEHHMM C YaCTHBIMU
npon3BoaHbIMHU. IlepBas kpaeBas 3ajada s ypaBHEHHMS TEIUIOIPOBOJHOCTH. 3ajada
Hupuxie 1 ypasHenus Jlaruaca.

VYpasuenus Jlannaca u Ilyaccona B mpoctpanctse. Teopema MakcuMyMa.
®dynnamentanbHoe pemenue. @opmyina I'puna. [loteHunans o6bemMa, IPOCTOTO €0 U
nBoyHoro cgos. Ux cBoiicTaa.

OcHOBHBIE CBOMCTBA TapMOHUYeCKUX (QyHKIHI. Teopema o cpeHeM apuPMETHIECKOM.
[ToBeneHne rapMOHNYECKUX (PYHKIMI HA OECKOHEYHOCTH.

VYpasuenue [lyaccona B mpoctpancTse. HproToHOB noteHnman. Teopema eIMHCTBEHHOCTH.
IToctpoenue pemenus ypasHenus Ilyaccona.

Pewmenne 3anaun Qupuxne s mapa. @ynkuus ['puna s 3anaun Aupuxie.

3anaun upuxne n Helimana 115 noiaynpocTpancTBa. Teopemsl eAMHCTBEHHOCTH PEIICHUN
3agau Jupuxine n Heitmana. [Toctpoenue pemennii 3anau {upuxie u Helimana.

Ceenenue 3anau Jupuxiie u Helimana k mHTErpaibHbIM ypaBHeHHUSIM. [locTaHOBKA 3a/1a4 1
€IMHCTBEHHOCTh UX pellleHui. IHTerpanbsHble ypaBHEHHS U1 KPAeBbIX 3a1adu.
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VYpasuenus Jlannaca u Ilyaccona Ha mtockoct. OcHOBHBIE 3a7auu. Jlorapupmuueckuit
MOTCHIUAL.
Teopembl @pearonbma u peuienue 3aaad Jupuxiie u Helimana.

[TonsTue nuddepeHaaIbHOro ypaBHEHUs C YaCTHBIMU IPOU3BOJHBIMU U €0 PELLICHMSL.
JInneliHble ¥ KBa3WIMHENHBIE ypaBHeHUs. [[puHIuUI Cyneprno3unyuy pemeHun.

BonHoBoe ypaBHeHue. YpaBHEHUE TEIUIONPOBOJHOCTH. Y paBHeHHE TU(QPy3un. YpaBHEeHUE
Jlannaca.

Knaccugukanus ypaBHeHUI B YaCTHBIX MPOU3BOAHBIX BTOPOIO MOPSIIKA C IBYMSI
HE3aBUCHMBIMH [IEPEMEHHBIMH. Y paBHEHHs XapakTepucTuk. Kanonnyeckue (opmMbl ypaBHEHUH.
Knaccugukaius ypaBHeHUI BTOPOTo MOPSAKA CO MHOTUMH HE3aBUCUMBIMH ITEPEMEHHBIMH B
TOUYKE. XapaKTEPUCTUIECKUE IOBEPXHOCTH.

[TocTaHOBKA OCHOBHBIX KpaeBbIX 3ajau i AU (epeHInalIbHOro ypaBHEHUsI BTOPOTo HOPSIIKA.
Knaccudukanms kpaeBbix 3amad. 3agada Ko,

KpaeBas 3agada nns ypaBHeHMH dumntudeckoro tumna. CumemanHas 3anada. KoppekTHOCTB
MOCTaHOBKH 3a/1au MaTeMatuueckon pusuku. Teopema Kosanesckoit. [Ipumep Anamapa.
BriBog ypaBHEHUS MajbIX MONEpeYHbIX Koiaebanuil ctpyHsl. [locranoBka KpaeBbIX 3a1ad.
HHTerpa sHeprumu.

BbiBOJ ypaBHEHHUs MasbIX IPOJOJIbHBIX KosieOaHuM cTepkHs. [locTaHOBKa KpaeBbIX 3a/1au.
WNHuTerpan sHepruu.

3anaya Komu a1t BOJTHOBOrO ypaBHEHHUsSI ¢ OJHOM MPOCTPAHCTBEHHOM IEpEMEHHOM.
berymue Boaubl. @opmyna Jlanambepa u ee reoMeTpUUECKHIl CMBICI.

Kpaesble 3a1aun 11 BOJTHOBOI'O ypaBHEHUS Ha NOIYNpsAMoi. X pelienue ¢ nomMoIbio
dbopmyinsl Jlanambepa.

Merton pa3zaeneHus NEpeMEHHBIX Ha IPUMEPE YPAaBHEHUS MAJIbIX [TONEPEUHbIX KoJeOaHun
cTpyHbl. CTosiuMe BOJIHBI. Y paBHEHUE CBOOOIHBIX KosiebaHuil cTpyHbl. HeonHopoaHoe
ypaBHeHue. OOuias nepsas KpaeBas 3ajada. Y cJIOBUsI IpUMEHUMOCTU MeToa Dypbe
peLIEHHs KPAaeBOM 3a1a4y Ul BOJJHOBOIO YPaBHEHUS.

BosHOBOE ypaBHEHME ¢ IByMs IPOCTPAHCTBEHHBIMU IlepeMeHHbIMU. PopMyia [IyaccoHa.
BonHoBoe ypaBHeHHE ¢ TpeMsl IPOCTPaHCTBEHHbIMU NepeMeHHbIMU. Dopmyna Kupxroda.
OO1iee MMHEHHOE ypaBHEHHE BTOPOI0 MOPsKa TUIIEPOOIMUECKOTo TUIIA C ABYMS
He3aBUCUMBIMH nepeMeHHbIMU. DyHkiusa Pumana. 3anava ['ypca. 3agaua Komm.

[TpuMeHeHne UHTErpaIbHBIX IpeoOpa3oBaHuil K 3a1a4aM Ui JuddepeHInaIbHbIX YPaBHEHUN ¢
YaCTHBIMU Npou3BoAHbIMU. [IoHsATHE TpeoOpa3oBanmil Jlamnaca, dypse u Mennuna.
[Tpumenenue npeodpazoBanuss Oypbe MpU MOCTPOSCHUH T100aTbHOTO perieHus 3anaun Ko
JUI ypaBHEHUs KoJleOaHUN CTPYHBI.

BbIBOZ ypaBHEHNUS TEIUIONPOBOAHOCTH B TpEXMEpPHOM ciaydae. [locTaHOBKa KpaeBbIX 3a1a4 U1
YPaBHEHHUs TEIUIONPOBOAHOCTH, ypaBHeHMsI Jlarutaca u ypaBHenus [lyaccona.

OnHoMepHOE ypaBHEHUE TEIIONPOBOAHOCTH. IlocTaHOBKa KpaeBbIX 3anad. [IpuHnmn
MakcuMmyMma. Teopema eIMHCTBEHHOCTH PENIEHUS IEPBOIl KpaeBOM 3a/1auu.

MeTton pa3aeneHus NepeMeHHBIX 1 ypaBHEHUS TerIonpoBogHocTi. OnHOpoaHAs KpaeBas
3ana4a. QyHKIMSA MTHOBEHHOTO HCTOUHUKA. HeoqHOpoIHOE ypaBHEHHE TEIIONPOBOAHOCTH.
OOGm1as mepBasi KpaeBas 3aja4a.

[TocranoBka 3anaun Komm-/{upuxie u q0ka3aTeabCTBO CYIIECTBOBAHUS €€ PEIICHUS.
EnvHCTBEHHOCTH U yCTOMYMBOCTD pemeHus 3aaaun Kommn-/Iupuxie. Kpaesble 3agaun s
MTOJIyOTPaHUYEHHOMN MPSIMOM.

Pacnpoctpanenue Temia B npoctpancTBe. PyHIaMEeHTaNIbHOE pelieHue. Pemenne 3agaun

Komm. PactipocTpanenue Temia B orpaHiueHHBIX Tenax. OCThIBaHME OJHOPOAHOIO LIapa.
Merton koHeuHbIX pas3HocTed. KoHeuHo-pa3HOCTHash 3amMeHa YpaBHEHMM C YacTHBIMU
npousBoHbIMU. [lepBas kpaeBas 3ajaua I ypaBHEHHS TEIJIONPOBOAHOCTH. 3anaya [upuxie
Juist ypaBHeHus Jlamaca.
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VYpasuenus Jlannaca u Ilyaccona B npocrpanctse. Teopema makcumyma. OyHaaMEeHTaIbHOE
pemenue. ®opmyna ['puna. [ToTeHnans 00beMa, IPOCTOro CI0s U ABOWHOTO cosi. Mx
CBOMCTBA.

OcHoBHbIE CBOIicTBa rapMOHNUecKuX GyHKIHI. Teopema o cpeHeM apuMeTHIecKOM.
[ToBenenne rapMoHNUECKUX (DYHKIHI HA OECKOHEYHOCTH.

Ypasnenue Ilyaccona B npoctpanctse. HproToOHOB noTeHunan. TeopeMa eTMHCTBEHHOCTH.
ITocTpoenue pemenns ypasuenus Ilyaccona.

Pemenue 3amaun Jupuxne pis mapa. yukuus ['puna g 3agauun Jupuxie.

3agaun Jupuxiie u HeitMana niig noimynpocTpaHcTBa. TeopeMbl eIMHCTBEHHOCTH PEIICHHI
3agay Jupuxiie u Heitmana. Iloctpoenune pemennit 3anau upuxne u Helimana.

Csenenue 3anau Jlupuxiie u Helimana k nHTerpanbHbIM ypaBHeHUsAM. [locTaHOBKa 3a1a4 1
€IMHCTBEHHOCTh UX pelieHuid. HTerpanbHbple ypaBHEHHS 1J1s1 KPAaeBbIX 3aad.

VYpasuenus Jlamnaca u [lyaccona Ha ruiockoctu. OcHOBHBIE 3a1a4H. Jlorapudmudeckuii
MOTEHIUAI.

Teopembl @penronbma u pemienue 3aaad Jupuxiie u Helimana.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecieueHue TUCIHILINHBI

6.1.

CIHMCOK HCTOYHHKOB U JINTCPATYPhI

Jlureparypa

Ocnosnas

1. TuxonoB A. H. YpaBHeHHsI MaTeMaTH4YeCKOW (U3HUKH: YICOHUK IS CTYJIEHTOB (pm3.-Mar.

cnenuansHoctet yH-toB / A. H. Tuxono, A. A. Camapckuii; MI'Y um. M. B.
JlomonocoBa. - 7-e mu3a. - M.: U3g-Bo Mock. yu-ta, 2004: Hayka. — 798 c.: puc. -
(Knmaccuueckuit yHUBEPCUTETCKHM yUEOHUK).

ﬂOnOﬂHumefleaﬂ

1.

COopHUK 3a7a4 MO BBICIIEH MaTeMaTUKe AJisl BTy30B. MeTo bl ONTUMHU3aluU. Y paBHEHUS
B YAaCTHBIX NPOM3BOJHBIX. MHTerpansHble ypaBHeHus. 4.4 nox pea. E¢pumosa A.B. M.:
Hayxka. 1990. — 304 c.

AnagpeB B. 3. Cucrembl kommbioTepHoil — anre6psl:  MAPLE:  wuckyccTBO
nporpammupoBanusd / B. 3. Ananpes. - M.: JIa0. 6a30Bbix 3Hanuii, 2006. - 791 c.
Bnanmumupos B. C. YpaBHeHus matemaruueckoil ¢usuku: YueObHuk s By3os / B.C.
Bnagumupos, B.B. Xapunos. - 2-e u3z., crep. - M.: ®USMATIIUT, 2008. - 400 c.:
60x90 1/16. (mepemner) ISBN 978-5-9221-0310-7, 1500 »k3. - Pexum poctyma:
http://znanium.com/catalog/product/169279

Jlexiuu Mo 4YMCIEHHBIM METOJIaM MareMaThdeckod ¢usuku: Yu.moc./ M.B.AGakymoB,
ABIymun; MI'Y um. M.B. JlomoHocoBa. ®akynbTeT BBIYMCI. MaTeMaTUKE H
kubepuetuku. - M.: HUL] UTHOPA-M, 2013. - 158 c.: 60x88 1/16. - (BO:bakanasp.). (0)
ISBN 978-5-16-006108-5 - Pexxwum moctyma: http://znanium.com/catalog/product/364601
[Tuckynos H. C. luddepenunanbHoe 1 HHTETpaIbHOE UCUUCICHUS : yueO. mocobue ams
BTy30B / H. C. ITuckynos. - M3x. 13-e. - M.: Hayka, 1985. - Y. 2. - 1985. - 560 c.
COopHUK 3a7ay MO BHICIIEH MaTeMaTUKe: C KOHTPOJIbHBIMHU paboTtamu: 2 Kypc: Psinbel u
UHTErpaibl. BekTopHbld M KoMmIUieKCHBbIH aHanmu3. JuddepeHuunanbueie ypaBHEHUS.
Teopus BepositHocTeit. Oneparmonnoe ncuucienue / K. H. Jlynry [u ap.] ; mox pen. C.
H. ®enuna. - 6-e uzn.. - M.: Aiipuc-nipecc, 2007. - 589 c.

COopHUK 3a/1a4 TT0 YpaBHEHUSM ¢ YacTHBIMU mpou3BoHbMu / [T. [I. Betuens u mp.]; moxg
pen. A. C. lllamaesa. - M.: BUHOM, JIa6. 3nanwuii, 2005. - 158 c.

6.2. [lepeuens pecypcoB HH(GOPMAIMOHHO-TEIIEKOMMYHHKAITUOHHOM ceTn «IHTepHeT»
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1. Y4ebHo-obpasoBarenbHas (u3nKO-MaTeMaTHdeckas Oubimnoreka Ha moprame MHP
MATEMATHUYECKMX YPABHEHWUM [OnextponHbiii pecypc]. - Pexum nocrtyna:

http://eqworld.ipmnet.ru/ru/library.htm

2. COopHUK 3aJ1a4 110 MaTeMAaTHYECKOH Pu3nke: yaeOHOe mocodue st yHuBEepcuTeToB / b.
M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e¢ u3a. — M.: Hayka, 1979. — 688 c. -
Pexxum noctyma: http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm  (YueGuo-

oOpa3zoBarenbHass  (QU3HKO-MaTeMaTHYeCKas  OuOnIMoTeKa Ha  TopTaje
MATEMATHUYECKHNX YPABHEHHIN)

3. Tlepeuenp coBpeMeHHBIX mHpodeccuoHambHbIX 0a3 manubix (B/]) m mHbOpManmnoHHO-

crpaBouHbIX cucteM (MCC)

Neri/n Haumenosanue

1 MexnyHapoaHbie pedepaTuBHble HaykKoMeTpuieckue bJl, moctymnHble B paMkax
HallMOHAJILHOM moanucku B 2017 T.

Web of Science

Scopus

2 [Mpodeccnonanbhble MONMHOTEKCTOBBIE b/I, TOCTyMHBIE B paMKax HallMOHAILHON TTOAUCKH B

2017 r.
XKypuaner Oxford University Press
SAGE Journals
XKypuansr Taylor and Francis

3 KomnbroTepHble ClipaBOYHbBIE TPABOBBIE CUCTEMBI
Koncynsrant [lntoc,
["apant

7. MaTepuajibHO-TEXHUYECKOE oDecredeHne JUCHUNINHBI

I[J'ISI MaTCPHAIIbHO-TCXHUYCCKOI'O obecreyeHus JAUCHUITIIMHBI H606XOI[I/IMBIZ

0151 IeKYUil:
yueOHas ay JUTOpHUs,
JI0CKa,
IIPOEKTOP (CTallMOHAPHBIN WJIM IEPEHOCHOM),
KOMIIBIOTEP WU HOYTOYK,
nporpammHoe obecrieuenue (I10).

Ilepeyens nporpammuoro odecnevyenus (I10)

Neri/n Haumenosanue I10 Cnoco6 pacnpocTpaHeHus
1 Microsoft Office 2010 Pro JUTICH3NOHHOE
2 Windows XP / Windows 7 / Windows 10 JIMIEH3UOHHOE
3 Kaspersky Endpoint Security JIMIIEH3MOHHOE

0151 NPAKMUYECKUX 3AHSNMULL:

nabopaTopus WM KOMITBIOTEPHBIN KJlacc,
JI0CKa,

MIPOEKTOP (CTallMOHAPHBIN HIJIM IEPEHOCHOM),
KOMITBIOTEP MJIM HOYTOYK JJISl perojaBartess,



http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm
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® KOMIBIOTEPHI sl 00yJarOIIUXCS,
e BbIX0J B MHTEpHET,
e nporpammuoe obecrieuenue (I10).

Ilepeyens nporpammuoro odecnevyenus (I10)

Haunmenosanue 110 Crioco0 pacnpocTpaHeHHs
Windows XP wuiu Windows 7 JIMIIEH3UOHHOE
Microsoft office 2010 Pro JIMIICH3UOHHOE
Microsoft Visual Studio 2005 JIMIICH3UOHHOE
Mozilla Firefox CBOOOHO pacIpOCTpaHsIEeMOe
Matlab JIMIEH3UOHHOE
Mathcad Education - University edition JIMLICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3HOHHOE

8. Obecneuenue 00pa3oBaTEJILHOI0 MPOLECCA JIsl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJHIO0B

B xozxe peanusanuy AMCUUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIIUE TOIIOIHUTEIBHBIE METOIBI
00yYeHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTAllMM 00Yy4YaroIuXxcs B
3aBHCHUMOCTH OT UX UHAMBHIYaIbHBIX OCOOCHHOCTEH:

® JUIS CJCIBIX M CIIA00BUISIIUX:
- JeKIuH O(OPMIISIFOTCS B BHJIE DJIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMITBIOTEPA CO CIICIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;
- THUCbMCHHBIC 3aJIaHHs BBIIOJHAIOTCS HA KOMIIBIOTEPE CO CHCIHHATU3HPOBAHHBIM
POrPaMMHBIM 00€CIIEYCHUEM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- obecrieunBaeTCs MHAMBUAYAIBHOE PaBHOMEpPHOE ocBelieHne He Mmeree 300 JroKc;
- JIUIs BBITIOJNHEHUS 3aJ]laHUsl TMPH HEOOXOIMMOCTH IPEIOCTABIIACTCS YBEITUYHBAIOIICE
YCTPOMCTBO; BOZMOYKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBETUUMBAIOIINX YCTPONUCTB;
- MIUCbMEHHBIC 3aJIaHusT OPOPMIIIIOTCS YBEITHUECHHBIM IPpU(TOM;
- 9K3aMEH | 3a4€T MPOBOAATCS B YCTHOM (pOpMe UITH BBIMOTHIIOTCS B MTUChbMEHHOH (hopMe Ha
KOMITBIOTEPE.
® IS TIIYXUX U CIa0OCIBIIIANINX:
- Jekuuu o(OpMISIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTa, IUOO0 TMpPeaoCTaBIseTCs
3BYKOYCHWJIMBAFOIIIAS alllapaTrypa WHIANBUIYATHHOTO TIOJb30BAHUS;
- IMCbMEHHBIE 3a/IaHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opMe;
- 9JK3aMeH M 3a4éT MPOBOJATCS B IHUCHBMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popMe TeCTUPOBAHUS.
e IS JIUI] C HAPYIICHUSIMU OMOPHO-IBUTaTEILHOTO afrmapara:
- Jlekiuu O(GOPMIIIOTCS B BHJE JJICKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
- THChbMCHHBIC 3aJIaHUS BBITOJHAIOTCS Ha KOMITBIOTEPE CO  CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM;
- 9K3aMEH | 3a4€T MPOBOIATCS B YCTHOM (hOpPME HMITH BBIITOTHSIOTCS B TUCBbMEHHOH (hopMe Ha
KOMIIBIOTEPE.
[Tpu HEOOXOMMMOCTH MPETYCMATPUBACTCS YBEITMUCHNE BPEMEHH IS ITOITOTOBKH OTBETA.
[Ipouenypa  mpoBeAeHHUS  MPOMEKYTOUHOM  arTecTalmuu A OOydaromuxcs
YCTaHABIMBACTCS € YYETOM WX HWHAWBHIYATBHBIX ICHXOPU3NYECKUX OCOOCHHOCTEH.
[TpomexxyToUHast aTTeCTaIls MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
[Ipu mpoBeneHUN MPOIETYPHl OICHUBAHHS PE3yIBTaTOB OOyUEHUS IPEIyCMaTpHUBACTCS




15

UCIIOJIb30BAaHME TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBS3M C HHIUBUAYAJIbHBIMU
0COOEHHOCTSAMHU O00yYaroIuXcsi. DT CPEACTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCHUTETOM,
WM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBeneHre mpoUEAypbl OLICGHWBAHHUS  PE3yiIbTaToB  OOy4deHHs JOMyCKaeTcs ¢
MCIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTyN K MH(POPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaMm B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢opMmax, aJanTUPOBaHHBIX K OTPaHUYEHHUSAM HX
3I0pOBBSI U BOCTIPHSTHS MHPOPMALIUU:

® IS CJICIIBIX U CIIA0OBUISIINX:

- B ICYaTHOH (pOpME yBETMUEHHBIM IPHUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e JUIS TUIYXHX U CIa0OCIBIIIAIINX:

- B IeyaTHou dopme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaroIUXCcs ¢ HAPYUICHUSMHU OMOPHO-JABUTaTEIbHOTO armapara:
- B Ie4aTHou dopme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodpaiina.

Y4eOHble ayAUTOPUH I BCEX BUIOB KOHTAKTHOW M CaMOCTOSITEIBHON pabOTHI, HayyHas
OubnuoTeka W WMHbIC MOMEUIEHHS 7S 00y4YeHUsl OCHAIICHBI CIEeNHMATbHBIM 00OPYIOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUCHUSI:

® IS CIICNIBIX U CIIA0OBUISIINX:

- YCTPOMCTBOM JIJ1s1 CKaHUpoBaHuA U uTeHus ¢ kamepoit SARA CE;

- mucruteeM bpaitiis PAC Mate 20;

- npuHTepoM bpaiins EmBraille ViewPlus;

e IS TIIYXHX U CIa0OCIbIIIAIINX:

- aBTOMATHM3MPOBAaHHBIM pPA0OYMM MECTOM JUIsl JIIOJCH C HapylIeHHeM CcllyXa |
Ca0OoCTBIIIAIINX;

- aKyCTUYECKHI YCUIIUTENh U KOJIOHKH;

e Ui 0O0yYaroIUXCs ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIBHOTO arapara:
- IEPEABIKHBIMU, PETYJINPYEMBIMHU 3proHomMuueckumu napramu CU-1,
- KOMITBIOTEPHON TEXHUKON CO CIIEUAIBHBIM TPOTPAMMHBIM 00ECTICUCHHEM.

9. MeToauyeckue MaTepuaJbl

9.1. [InaHsl IPAaKTUYECKUX 3aHATUI

Tema Nel. Kiaccupukanusi M npuBeAeHHMe K KaHOHHYECKOMY BHAY YPABHEHUH B
YACTHBIX IPOU3BOAHBIX BTOPOIo0 MOPsSiAKA.

N3 xauru: COOpHUK 3a/1a4 10 MaTeMaTUYeCKO Qu3uke: yuedHoe MocoOue Jisl yHUBEPCUTETOB
/ b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3agaum i pemienus B aynuropun:  TmaBal§ 1 Ne3,5,7,9,13,17, 21;
I'maBa 1 § 2 Ne 25, 27

Jomaraee 3amanue: I'maBal§ 1 Ne2,6,8,10,12, 16, 22;
I'maBa 1 § 2 Ne 24, 26
JlonomHuTEeIbHO: I'maBal§ 1 Ne 14,15, 18, 19;

I'maBa 1 § 2 Ne 28, 29
Konmponvhuvie 6onpocwi:
1. Knaccudukamuss u mTpHUBEeIeHHE K KAHOHUYECKOMY BUAY YpPaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX BTOPOTO MOPSIIKA TSl QYHKIIMH JBYX HE3aBUCHMBIX TIEPEMEHHBIX.
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2. Knaccudukanmss ¥ TpHUBEJCHHE K KAaHOHHMYECKOMY BHUJY YpaBHEHUIl B YaCTHBIX
IPOM3BOJHBIX BTOPOTO TOpPsAKA C IMOCTOSHHBIMH Kod(duuueHtamu st (QyHKIHA
OoJiee IByX HE3aBUCHMBIX MTEPEMEHHBIX.

3. O6nactu runepOoIMYHOCTH, TAPAOOTUIHOCTH U AJLTUNTHIHOCTH.

IIpakTnyeckoe 3aHaTHe Ne2. @du3nyeckHe 3aJa4yd, MNPHUBOAALINE K YPaBHEHUAM
runepoosndeckoro tuna. [locranoBka KpaeBbIX 3a1a4.

N3 xuuru: COOpHHK 3a/1a4 0 MaTeMaTHIeCKO# (usuke: yueOHOe mocodue At YyHUBEPCUTETOB /
b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e uzn. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3amauu juis pemenus B ayaqutopun:  [maBa Il § 1 Ne 1, 15, 23, 33, 50
Jomarmnee 3aganue: I'maBa Il § 1 Ne 2, 16, 24, 34, 51
JIOTIOJTHUTEIBHO: I'maBall § 1 Ne3,4,7,17, 37
Konmponvhwvie sonpocuwi:

1. CBoGoaubIe KONEOaHus B cpeie 0e3 COMPOTUBICHUS.

2. Bo3mymiennsle KoyebaHusl.

3. Kosebanus B cpejie ¢ COMPOTHBIICHUEM.

4. KyCouHO-OJJHOPOJHBIE CPEIbI.

5. CocpenoroueHHbIE (PAKTOPHI.

IIpakTuyeckoe 3ansaTue Ne3. Metoa pacnpocrpansilomuxcs BosH (Meroa Jamamoepa).

N3 xauru: COOpHUK 3a/1a4 10 MaTeMaTuyeckon pusuke: yuedOHoe mocodue i yHUBEPCUTETOB
/ b. M. Bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-¢ u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3anaum g peuieHus B ayautopun:  I'maBa Il § 2 Ne 52, 59, 69, 78
JlomarnHee 3agaHue: I'maBa Il § 2 Ne 53, 61, 70, 79
JIOIOTHUTEBHO: I'maBa Il § 2 Ne 54, 62, 71, 87
KoumponvHuie 6onpocui:

1. 3amaun 1151 0ECKOHEUHOM CTPYHBI (CTEPIKHSA).

2. 3agauu 1S Oy IIPSIMOiA.

3. KycouHo-ogHOpOAHBIE CPEBI.

5. CocpenotoueHHbIE PaKTOpPHI.

IIpakTuyeckoe 3ansitue Ned. Meroa pasaejieHHsl NepeMEeHHbIX JUIA ypPaBHeHMil
TUNep00JIMYeCKOro THIA.

N3 xauru: COOpHUK 3a/1a4 110 MaTeMaTUYeCKO pu3uke: yuedOHOe mocodue sl yHUBEPCUTETOB
/ b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3amauu i pemenus B ayaqutopun:  ['maBa 11 § 3 Ne 99, 110, 122, 126, 132, 138, 141, 164
JlomalliHee 3a1aHue:; I'maBa Il § 3 Ne 100, 111, 120, 127, 135, 139, 142, 165
JlomomHUTEIbHO: I'maBa I § 3 Ne 102, 109, 124, 128, 136, 140, 145, 166
Konumponvnsie sonpocwi:

1. Meron pa3neneHus MepeMEHHBIX.

2. CBobGosHbIe KosebaHus B cpesie 6€3 COMPOTUBIICHUS.

3. CBoOOHBIE KOJIE0AHUS B CPEIE C COMTPOTURIICHUEM.

4. Bo3my1ieHHbIE KOJIeOaHUSI.

5. Konebanust mpu HEOTHOPOTHOCTH CPEI.

IIpakTuyeckoe 3anaTue NeS. dusnuyeckue 3aaa4d, MNPUBOAAILME K YPABHEHHAM
napadoauyeckoro Tuna. [loctanoBka KpaeBbIX 3a1a4.
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W3 kauru: COOpHUK 3a/1a4 [0 MaTeMaTHIeCKO pu3uKe: yueOHoe oco0ue I YyHUBEPCUTETOB/
b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3amauu juis pemienus B ayautopun:  ImaBa I § 1 Ne 1, 10, 12, 18
Jomarmnee 3aganue: I'maBaIll § 1 Ne 3, 8, 14, 19
JlonoHUTENbHO: I'maBaIlll § 1 Ne 4, 6, 13, 20
Konmponvrvie sonpocuwi:
1. 3aKOHBI TETIONPOBOIHOCTH U AU Py3un.
2. IuccurnatuBHbIC YpaBHEHUS ISl OMHOPOJIHBIX cpel. HauanbHble U rpaHUYHbBIE YCIIOBUS.
3. HeogHopoanbie cpenbl U yCIoBUs conpsikeHus. KycouHO-0THOPOIHBIE CPEIbI.
4. CocpenoTodyeHHbIE (PaKTOPBI.
5. [TogoOue kpaeBbIX 3a1a4.

IIpakTnyeckoe 3ansitue Ne6. [IpumeHenune YnucjaeHHOro AU pepeHINPOBAHUS
W3 kauru: [TpakTHKyM 10 YMCICHHBIM METOJaM B BRIYHCIUTENBHBIX cpenax Matlab u Mathcad.
bactpon A. A., Oxankuna E.Il. - Mocksa: PITY, 2019. - 162 c. - Pexum pocryna:
http://elib.lib.rsuh.ru/elib/
3ajauu Uil peuieHus B ay AUTOPUU:
3aganue 1.
Boruucinre 3HaYeHHe MepBOi NMPOU3BOAHONW (YHKIMH, 32JaHHON TA0JMYHO, MCIOJIb3YS
HHTEPNOJALHOHHBIE MHOrowjienbl Jlarpam:ka u HbOTOHA, W OlEHUTE NOrPEeIIHOCTH
MeTo10B. CocTaBbTe (PYHKIHIO, MO3BOJIAIONIYI0 HAXOAUTh 3HAYEHHE NePBOil IPOU3BOIHOM
B /IAaHHBIX TOUYKAX Xi M B JII000H MPOMEKYTOUHOI TOUYKeE C TTOMOIIBIO MPUKIIATHBIX IIPOTPAMM:
1) Mathcad;
2) Matlab

F(x) [a, b]
In(x) —0.34 [2; 3]

Konmponvnsie 6onpocuwi:

B kakux ciayyasx UCIOJIB3YIOT YMclieHHOe quddepeHnnpoBaHue?

B yem ocoOeHHOCTh 3a/1a4M YMCIACHHOTO TuddepeHIpoBaHus?

I'padnueckas uHTEpIIpeTaLlns YMCIAEHHOTO TU(depeHIIMPOBaHUS.

WuTepnonsumonnas ¢popmyia Jlarpanxka uis paBHOOTCTOSAILINX Y3JI0B.

®opmyna yuciaeHHOro Au(depeHIIMPOBaHNsT HA OCHOBE WHTEPIOJIAIMOHHONU (HOPMYJITBI

Jlarpanxa.

6. dopmyna Ui ONEHKH MOTPEITHOCTH YHCICHHOro MudGdepeHIMpPOBaHUS M0 (Gopmyie
Jlarpanxa.

7. ®opmyna YUCIEHHOTO au(@epeHIupoBaHNs Ha OCHOBE WHTEPIOJSIMOHHBIX (HOpMyI
HproroHa.

8. dopmyna IS ONEHKH MOTPEITHOCTH YHCICHHOTO MuddepeHIMPOBaHMS MO GopMyiamMm
HproroHa.

9. Kak BiHseT Ha TOYHOCTh YHUCIICHHOTO quddepeHImpoBanus BeluunHa mrara h?

arONE

IIpakTnyeckoe 3ansiTue Ne/. PemeHue 00bIKHOBEHHBIX AU (epeHInaTbHbIX YPABHEHUH
W3 kauru: [1pakTHKyM 10 YMCIEHHBIM METOAaM B BBIYMCIUTENbHBIX cpenax Matlab u Mathcad.
bactpon A. A., Oxankuna E.Il. - Mocksa: PITY, 2019. - 162 c. - Pexum pocryna:
http://elib.lib.rsuh.ru/elib/

3amauu U1l pelIeHUs B ay IUTOPUU:
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3amanue 1.
Pemmnts 3anauy Komm nast 1Y y' = f (X, y) Ha oTpe3ke [a, b] npu 3anannom HY y(a) =c n
mare HHTerpupoBanus h:
1) meronom Diisiepa ¢ marom h u h/2;
2) meroaom Pynre-Kyrrsol ¢ marom h u 2h;
3) Merogom Anxamca;
4) meroxom Iukapa.
C MOMOIIBIO MPHUKJIAJHBIX IPOTPAMM:
1) Mathcad;
2) Matlab

JlaHHble 11 aHAIM3A:
f(x, y) = x + cos(y/sqrt(11)) na orpeske [2.1; 3.1], HauaabHoe ycaoBue Y(2.1) = 2.5, mar h =
0.1.

KOHmpOﬂbele 80NpocCsvl.

1. Onummre pemenue 3amaun Komm s auddepeHuanbHbIX  ypaBHEHUNH TEPBOTO
HOpsAJIKA.

2. TloscuHute rpaduyecKyr0 HMHTEPHPETAIUI0 YUCICHHOTO pemieHus auddepeHnnaibHbIx
YPaBHEHUM.

3. llpuBenute kiaccuPUKAUIO METONOB pemieHus AuddepeHnnaIbHbIX YpaBHEHUH B
3aBUCHUMOCTH OT (hOPMBI IPEACTABICHUS PEIICHUSI.

4. OnuiuTe MPUHIUI CKUMAIOIIUX OTOOpaKEHUH.

5. IlpuBenute pexyppeHTHYIO (hopmyity metona [Iukapa.

6. OnummuTe METOJT IOMaHHBIX Dijepa.

7. Kakwue ¢opMyIibl HEOOXOAMMO TPUMEHSATH IS MOJyYCHUS 3HAUYCHUN MCKOMOU (DYyHKIIUU
1o MeToly Junepa?

8. B uyem cocrour otauume rpapUYECKMX HHTEpHpeTaruii MeTojga Diepa U
YCOBEPILIEHCTBOBAHHOTO METO/IbI Diinepa?

9. Onwummute Metoy Pynre-KyTThr.

IIpakTnyeckoe 3ansiTue NeS. [IpuMeHeHne YncaeHHOTo peleHus A depeHIHAIBHBIX
YPABHEHHI B YACTHBIX IIPOU3BOJIHBIX

N3 xuuru: [IpakTukyM 1o yMCIEHHBIM METO/IaM B BBIUMCIIUTENBHBIX cpeax Matlab u Mathcad.
bactpon A. A., Oxankuna E.II. - Mocksa: PITY, 2019. - 162 c. - Pexum pocrymna:
http://elib.lib.rsuh.ru/elib/

3anauu JUIsl peIIeHNs B Ay IUTOPUH:

3aganue 1.

Hcnosb3ys MeToJ CeTOK, COCTaBbTe (PyHKIMIO, peaJu3yI0IIYI0 pelnenue 3axaum Jupuxie
1JIs1 ypaBHeHus Jlamiaca 3JIMIITHYECKOro BHAA

Zu 82u
_a 2 + _a 7 — 0 3apanabiMu HY u ¢ marom h = 1. YTouHeHHe pemieHHsi He0OXO0AUMO
x ¥
NMPOM3BOAUTH /10 COTHIX A0JeH ¢ MOMOIbI0 nmpouecca JInobmana ¢ MOMOIIBIO MPUKIATIHBIX
porpamm:
1) Mathcad;

2) Matlab
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JlanHble 1J1s aHAIM3A:
X2 +y? =16, u(x, y): 0.5/x| + |y|.

3amaunue 2.
Hcnosib3yst METOI CETOK, COCTABbTE (PYHKIHMIO, PeaM3YI0IIYI0 pellleHue CMelIaHHO|
3agaum a4 Y napadosmyeckoro rumna:
i a2
ﬁ = ﬂ—‘z‘ npu 3agannex HY: u (X, 0) = f(x), u(0, t) = o(t); u(0.6, t) = ¥(t), e X € [0; 0.6].
X
Pemenne BoimostHuTe mpu h = 0.1 gas t € [0; 0.01] ¢ TpemMst JecATHIHBIMH 3HAKAMH, CUHTAS
0 =1/6 [13] c nOMOIIBIO NPUKIATAHBIX IPOTPAMM:
1) Mathcad;
2) Matlab

Jannbie pias anaausa: f(x) =In (x + 0.26) + 1, (t): 0.415 + t, ¥(t) = 0.9345.

3aganue 3.
Hcnoub3ys MeTo CETOK, COCTABbTE (PyHKIMIO, PeaJTH3YIOILIYI0O pellieHue CMEIaHHOM
3a1a4M JJIs1 YPABHEHHS KOJ1e0aHHUA CTPYHBI:
i i
aT: = a—‘; ¢ HY: u (x, 0) = f(x), ut(x, 0) = ®(x), rae X € [0; 1] m T'Y: u(0, t) = o(t); u(l, t)
&

=¥(x). Pemenue BoimosiHuTe ¢ marom h = 0.1, onpenensis 3HavyeHusi pynkuuu U(X, t) c
YeThIPbMsl JAecATHYHBIMM 3Hakamu, npudem 0 < t < 0.5 [13] ¢ nomompo0 HPUKITATHBIX
IPOrpamMM:

1) Mathcad;

2) Matlab

Nannble qas anaiauza: HY u T'Y —f(X) = (x + 0.5) sin(nx/2), ®(x) = 1 + x?, o(t) = 1, ¥(t) =
1.2(t + 2).

KOHmpOﬂbele eonpocsl.

1. Jlaiite omnpenenenve nud@epeHInaNIbHBIM YPaBHEHHUSAM B YacCTHBIX IPOM3BOJHBIX.
Onumure pemenne auddepeHnanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOHBIX.

2. Jlaiite omnpeneneHne NWHEHHBIM Au(QepeHINATBHBIM YpPaBHEHUSIM B  YacCTHBIX
IIPOU3BO/IHBIX.

3. Ilepeuncnure THIBI JTUHEWHBIX AuddepeHInaNbHBIX YPaBHEHUH C IOCTOSHHBIMHU
K03 puLIMeHTaMH, a TaKXkKe YCIOBUS UX KiacCU(UKaLnu.

4. llpuBenaute mnpumepbl NOpocTeHmux audQepeHInanbHbIX YpaBHEHUH B YacTHBIX
MPOM3BOJIHBIX JUTUITUYECKOTO U MapaboINuecKOro THUIIOB.

5. Kakum o6pasom pemaercs 3amaya Komm ans auddepeHIManbHBIX ypaBHEHUH B
YACTHBIX IPOU3BOJHBIX.

6. KaxoBbl HauabHBIEC U KpaeBble YCIOBUS s U (HepeHIINAIBHBIX YPaBHEHHI B YaCTHBIX
IIPOU3BOIHBIX?

7. Kakum o0pa3oMm pemiaroTrcs KpaeBas M cMellaHHas 3afaud g JuddepeHnuanbHbIX
YPaBHEHUH B YaCTHBIX MTPOU3BOIHBIX?

8. Omnmmmre pemieHue «3agaun Jupuxie» s ypaBaenus Jlammaca?

9. Jlaiite omnpeneneHue TapMOHMUYECKHMX (yHKIMA B Teopun U epeHIInaTbHBIX
YpaBHEHU B YACTHBIX MIPOU3BOHBIX.

10. ITepeurcnuTe METOBI YUCIEHHOTO pelieHns JudpepeHInanbHbIX YPaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX.



11.
12.

13.
14.

15.
16.
17.
18.

19.

20

[TosicHuTe MeTO KOHEUYHBIX Pa3HOCTEH (CETOK)?

I[Ipu pemennn audQepeHINATbHBIX  ypaBHEHMH  KakMe TOYKM  Ha3bIBAIOTCS
BHYTpeHHUMH, TpaHnuyHbiMe | 1 Il poma?

Onumre peuienue 3aaa4u {upuxie MeTo0M CeToK?

Hanummure dopmyny, mo KOTOpoil mpu peumeHuH 3agauu J(upuxiie MeTOAOM CETOK
HAXOJATCS 3HaUCHUs (PYHKIIMH BO BHYTPEHHHX M BHEIIHUX (TPAaHUYHBIX) y3JaX.

[Ipu peumenuu 3amaun [{upuxie METOJOM CETOK KaKMM 00pa3oM BBINOJIHSETCA TpyOoe
IpUOIMKEHNE UCKOMBIX 3HAUE€HUI?

Onummure npouecc ycpennenus Jlnuomana.

Onumure npouecc pemenns 3a1a4u Jupuxie MeTo10M CETOK.

Kakyro popmyiny HE0OX0AMMO HCIIONB30BATh MPHU pacyeTe 3HAUYCHUSI UCKOMON (PYHKIUH
BO BHYTPEHHHX Y3JIaX CETKH, IIPU PEIICHUHN YPaBHEHUS TEIUIONPOBOJHOCTH?

Onumure alropuTM petieHus ypaBHeHHs! TeIJIONPOBOAHOCTH METOJOM CETOK.
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Ipuiaoxenus

Ipunoowcenue 1
AHHOTAIUA JUCHUIIJINHBI

Hucuummna «[IpuGnmxeHHble METOABl pEHICHHs 3a7ad MaTeMaTHYeCKOW (U3HUKM»
peanusyercss Ha (akyipTeTe HHQOPMALMOHHBIX CHCTeM U 0Oe3omacHOCTH Kadeapoi
(byHIaMEHTAIbHOW U MPUKJIATHON MaTEMaTHKH.

Llenv oucyunaunbl: UCTIONB30BaHKUE MTAKETOB MPHUKJIAIHBIX IPOrpamMM JUIsl pelleHus 3a1a4
npUOIMKEHHBIMUA METO/IaMHU YPAaBHEHUIH MaTeMaTUYECKON (PU3UKU

3a0auu: O0O0y4YUTh CTYACHTOB pEIICHUIO 3ajay, MPEACTaBIATh pPELUICHHUsS MOJHBIM
rpaM4ecKUM MaKeTOM, OIICHUBATh MOy4YE€HHBIE PEIICHUS, IPEJICTABISATH IPOTHO3HI.

JlucuunurHa HarpasiieHa Ha pOPMHUPOBAHUE CIEAYIOIINUX KOMIETEHIUI

e JIK-1 - cmocoGHOCTB MCIIOJIB30BaTh CTAaHAAPTHBIE MAKEThl NPUKIIAJHBIX IPOrpaMM AJs

pelleHuss NPAKTUYECKUX 3alad Ha JIEKTPOHHBIX BBIYMCIUTENBHBIX MAIIMHAX,
OTJIKUBATh, TECTUPOBATH MPUKIIATHOE TIPOTPAMMHOE 00ECTICUeHHE

B pesynbrare ocBO€HUS AUCUUIIINHBI 00YyYaIOIIUICS JOKEH:
3namv: OCHOBHBIE THIIBI YPAaBHEHMH MaTeMaTHUeCKOM (M3MKM M METOJbl UX BBIBOJA U3
(bU3MUECKUX MOJIETICH; METO/Ibl MPUOIMHKEHHOTO PElIeH!s] 0a30BBIX YPaBHEHHI MaTeMaTHUECKON
bu3HKH.

Ymemu: TpOM3BOINTH OLEHKY KauecTBa IIOJMyYEHHBIX PEIICHUM IPHUKIAIHBIX 3a/a4; peuarh
YpaBHEHHUsS C 4YacTHBIMM TIPOM3BOJHBIMU IEPBOrO  IOpsAAKa, ypaBHeHHs Juddy3un
(TETUTOTPOBOIHOCTH ), BOJTHOBOE YPaBHEHHE C TTOCTOSHHBIME KO3 (DUTIEHTaMU.
Bnademw: makeTaMy NPUKIAJHBIX HPOTpaMM Ui PELIeHUs YypaBHEHHUH MaTeMaTH4ecKOl NpH
aHaJIM3€ MATEMATHYECKUX MOJEIEH pealbHbIX CHCTEM; HABBIKAMH MaTeMaTH4ECKOU
dopmanu3anuy NPUKIAAHBIX 3a/a4; aHAIU3a U MHTEPIPETAlMHd PELICHUl COOTBETCTBYHOIUX
MoOJEeIen.

[To nucuuIuIMHE NpeTycMOTpeHa POMEXYTOUHas aTTecTanys B (opMme 3aueTa ¢
OILICHKOM.

OO1w1ast TPyA0EMKOCTh OCBOCHHUS AUCHUIUIMHBI COCTABIISACT 2 3a4€THBIE €TUHHIIBI.
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Ipunoocenue 2

JUCT UBMEHEHUMIA
No | Texkcr akTyanuzaiuu uiau npuiaraeMeii kK PIT nokymenr, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucTy n3mMeHeHui Nel 20.06.18 13
2 | IlpunoxkeHue K JTUCTy U3MeHeHUH Ne2 28.06.19 13
3 | [Ipwnoxenue k aucty usmeHeHun Ne3 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel

1. Ilepeyenb nporpammuoro odecnevenns (IO) k n.7 na 2018r.)

- OJIs1 IeKYULL:

Haunmenosanue 10

Crioco6 pacmpocTpaHeHHUsS

Microsoft Office 2010 Pro JIULEH3UOHHOE
Windows XP / Windows 7 / Windows 10 JIMIICH3UOHHOE
Kaspersky Endpoint Security JINIEH3UOHHOE

- oz npakmu4ecKkux 3aHAMULL:

Haumenosanue [10 Crnoco0 pacripocTpaHeHus
Windows 7 JIMLICH3UOHHOE
Microsoft office 2010 Pro JIMIICH3UOHHOE
Microsoft Visual Studio 2005 JTUICH3UOHHOE
Mozilla Firefox CBOOOJIHBIN TOCTYII
Matlab JINLIEH3UOHHOE
Mathcad Education - University edition JINIICH3UOHHOE
Kaspersky Endpoint Security JIMLICH3UOHHOE

2. [lepeyeHb coBpeMeHHBIX MpodeccnoHaJbHbIX 0a3 1aHHbIX (b/1) 1 nHpopManOHHO-
cnpaBouHbIX cuctem (UCC) (k 1.6.2 na 2018r.)

Nerr/n Hanmenosauue

1 MexnyHaponHsie pedepaTuBHble HaykoMeTpuieckue bJl, moctymHble B pamkax
HalMOHAJILHOM nmoanucku B 2018 T.

Web of Science

Scopus

2 [Mpodeccuonanbhble MOMHOTEKCTOBBIE B/l, TOCTyHBIE B paMKax HallMOHAILHOW TIO/IIUCKH B
2018 r.

XKypuansr Cambridge University Press

SAGE Journals

Kypnasnsr Taylor and Francis

DIIeKTPOHHbIC M3aHus H3aTeIbCTBa Springer

3 KommbroTepHbIe CIpaBOYHbIE PABOBBIE CUCTEMBI
Koncynprant [Tmroc,
l"apant
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[Ipunoxenue K TUCTY U3MeHEHHH No2

1. Ilepeuenb nporpammuoro odecnevenus (IO) (x n.7 ua 2019r.)

- OJ1s1 IeKYULL:

Tabnuya 1
Ner/ Hawnmenoanwme 110 Crnoco6 pacrpocTpaHeHUS
II
1 Microsoft Office 2010 Pro JIMLEH3MOHHOE
2 Windows XP / Windows 7 / Windows 10 JINLIEH3UOHHOE
3 Kaspersky Endpoint Security JULIEH3UOHHOE
- 0ns npakmu4ecKkux 3aHAMUL:
Tabnuya 2
Neni/m Hawnmenosanue 110 Crioco6 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JIMIICH3UOHHOE
2 Windows XP umu Windows 7 JUIEH3NOHHOE
3 Kaspersky Endpoint Security JIMIIEH3UOHHOE
4 Microsoft Visual Studio 2005 JIMIICH3UOHHOE
5 Mozilla Firefox CBOOOJIHBIH AOCTYII
6 Matlab JMIEH3HOHHOE
7 Mathcad Education - University edition JIMIEH3HOHHOE

2. [lepeyenn coBpeMeHHBbIX podeccuoHabHbIX 0a3 1aHHbIX (/1) 1 nHpopMaunoHHo-

cnpaBounbix cuctem (MCC) (k m1.6.2 Ha 2019r.)

Tabnuya 3
Nen/m HaunmenoBanue
1 MesxayHapoansle pedepatuBHble HaykomeTpuueckue bJl, nocTymnHble B paMKax HaLlMOHAIBHON
noamnucku B 2019 r.
Web of Science
Scopus
2 [Ipodeccnonanbhbie monHOTEKCTOBBIE b/, TOCTYMHBIE B paMKax HallMOHAILHOW TIO/MUCKH B

2019 r.

SAGE Journals
Kypuaust Taylor and Francis

XKypuansr Cambridge University Press

3 KomnbroTepHble cripaBOYHbBIE TPABOBBIE CHCTEMBI

Koncynbrant [toc,
I"apant
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[Tpunoxenue K TUCTy U3MEHEHU Ne3

1. O6pa3oBaTesibHbIe TexHOJOrNH (K 1.4 Ha 2020r.)

B mepuon BpeMEHHOro MPUOCTAHOBIICHMS MOCEIICHHS OOYYaIOIMMHUCS MOMEIICHUN U
tepputopun PITY mna opranmsanuum ydeOHOro Impolecca ¢ HPUMEHEHHUEM JIIEKTPOHHOIO
o0OydeHUs W JUCTAHIIMOHHBIX O0pa30BATEIBHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIb30BAHBI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKHU, yIeOHBIC TOCOOUS, HAyYHBIC U3IAHMS B SJICKTPOHHOM BHJIC H
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIBTAIIMH C MCIIOJIb30BAHUEM TEIIEKOMMYHHKAIUOHHBIX CPE/ACTB.

2. Ilepeuenb coBpeMeHHBIX npodeccuoHaabHbIX 0a3 1aHHbIX (B/]) 1 nHpopManHoHHO-
cnpaBounbix cucrem (MCC) (k m. 6.2 na 2020r.)

Tabauya 1

Ne HaunmenoBanue
/a

1 | Mexnaynapoausie pedepaTuBHbie HaykomeTpudeckue b/, nocTymnHble B pamkax
HaMoOHAILHOM noanucku B 2020 r.

Web of Science

Scopus

2 | Ilpodeccunonanbubie MOMTHOTEKCTOBBIE B/, JOCTyNHBIE B paMKax HAIlMOHATBHON
noamucku B 2020 1.

Kypuansr Cambridge University Press

SAGE Journals

XKypuans Taylor and Francis

3 | KomobroTepHbie cripaBOYHBIE IPABOBHIE CUCTEMBI
Koncynprant [roc,
["apanT

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (k n.7 na 2020r.)

- OJ151 IeKYULL:
Tabnuya 2
Haunmenosanue 110 Crnioco6 pacnipoctpanenus (1uyen3uonnoe
U c600600HO PAcNpPOCMPAaHsIEMoe)
Microsoft Office 2010 Pro JTUICH3UOHHOE
Windows XP / Windows 7 / Windows 10 JINIIEH3UOHHOE
Kaspersky Endpoint Security JTUICH3UOHHOE
Zoom JIMIIEH3UOHHOE
- OJ151 NPAKMUYEeCKUX 3AHIMUL.
Tabnuya 3

Hawnmenosanue 110 Crioco6 pacnpocTpaHeHHs




26

Windows XP / Windows 7 / Windows 10

JIMIIEH3UOHHOC
Microsoft office 2010 Pro JINLIEH3UOHHOE
Microsoft Visual Professional JINLIEH3UOHHOE

Mozilla Firefox

CBOOOIHO PacipoCTpaHsIeMOe

Matlab

JIMIICH3MOHHOC

Mathcad Education - University edition

JIMIICH3UOHHOC

Kaspersky Endpoint Security

JIMIICH3MOHHOC

Zoom

JIMIICH3UOHHOC
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