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1. HosscHuTEAbHAA 3AIIHCKA

1.1. Lenp u 3ama4uu JUCIUILIMHBI
Llenv Oucyunnumvi: WCTIOIB30BAaHUE MAKETOB MNPUKIAJHBIX IPOrpaMM JUIsl PEIIeHUs 3aad
MPUOJIMKEHHBIMH METO/IaMH YPaBHEHUH MaTeMaTHUYeCKOW (PU3UKH

3adauu: oOyueHUe

CTYJIEHTOB  PEILICHUIO

3ajad,

MPEJICTABICHUIO PEIICHUN TOJHBIM

Fpa(bI/I‘IGCKI/IM IMaKE€TOM, OUCHUBAHHWIO ITOJIYUYCHHBIX pemeHI/Iﬁ, MMpEaACTAaBICHUIO ITIPOTHO30B.

1.2. TlepeuyeHs IAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILINHE, COOTHECEHHBIX C
WHAUKATOPaMH JTOCTH)KEHUS KOMIIETCHIIUN

Komnerenums NupnkxaTopsl KOMIeTeHIM I PesyabTaThl 00yueHus
(xom u (Kom ¥ HAaNMEHOBAHHUE)
HaUMEHOBAHUC)
[TKVY-1. Cnocoben I[IKVY-1.1. TIlepedpopmynupyer | 3uamsb.  OCHOBHBIE THUIBI  YpaBHCHUM
MIPOBOJUTH 3a/1a4H, JTaHHBIE Ha | MareMaTHYeCKO (U3MKM U METoObl HuX
CHUCTEMATH3ALHIO, €CTECTBEHHBIX A3bIKaX | BbIBOAA M3 (U3MUYECKUX MOJENeH; METOIbI
AITOPUTMHU3ALUIO KOHKPETHOTO HAy4HOTO 3HaHUsI | MPUOIMKEHHOTO peleHus 0a30BbIX
KOHKPETHBIX Ha HEOOXOTUMBIii S3BIK | YpaBHEHHWH MaTeMaTHYeCKON (PU3NKH.
MH(POPMALUOHHBIX MaTEMaTHKH; ¢dbopmynupyer | Ymems: TpOM3BOAWTH OLEHKY KauyecTBa
MTOTOKOB 110 MECTY TEOPEMBI MOTYYSHHBIX PEUICHUM MNpPUKIAJHBIX 3a7ad;
HayYHBIX pemath ypaBHEHUS c YaCTHBIMU
UCCIJIEJOBAHNUH, MIPOU3BOJHBIMH IIEPBOTO MOPSIKA, YPaBHEHUS
MIPOU3BOACTBEHHOM muddy3nn  (TETUIONMPOBOIHOCTH), BOIHOBOE
JIeSITeIbHOCTH ypaBHEHHE c MIOCTOSIHHBIMHU
kod(urmeHTamMm
Braodemy: aKeTaMu MPHUKJIATHBIX
mporpamMMm Uil pelleHHs  ypaBHEHHH
MaTeMaTu4ecKoun pH aHAIN3e
MaTeMaTHIECKHX MOJENIel  PEeabHBIX
CHUCTEM; HaBbIKaMH MaTeMaTH4eCKOM
(dhopmanm3auy NPUKIAIHBIX 3a]a4; aHaIn3a
u HMHTEPIPETaN peleHui
COOTBETCTBYIOIIUX MOJIENIEH.
I[IKY-1.3. B  nmocratouHoii | 3namb:  OCHOBHBIE  THIIBI  ypaBHEHHIA
CTENICHH BIJIAJICCT KYJBTYpOH | MareMaTHYeCKOH (U3MKM M METOIbI HX
JTOKa3aTeNIbCTB BBIBOZIA M3 (PM3MYECKUX MOAEIEH; METOAbI

MaTeMaTUYECKUX MOJI0KEHHUH.

pUOITMKEHHOTO peleHus 0a30BbIX
YPaBHEHUH MaTEeMaTUYECKOW (DU3UKH.
Ymemv: npoM3BOIUTH OLEHKY KadecTBa

TOJTy9eHHBIX pElIeHNI TPHKIAJHBIX 3a71ad;
pemarp YpaBHEHUS c YaCTHBIMH
MIPOHU3BOTHBIMH TIEPBOT'O MOPSIIKA, YPABHEHHUS
mddysun (TEmIonpoBOIHOCTH), BOJIHOBOE
ypaBHEHHE c MOCTOSTHHBIMU
KO3 pHIEeHTaMU

Bnaoems: maxeTamu NpUKIIAIHBIX TIPOTPAMM
JUTS PELIeHUs] YpaBHEHUI MaTeMaTHn4ecKon
MPY aHAJIN3E MaTeMaTHYECKUX Mojiesen
peabHBIX CUCTEM; HaBBIKAMH
MaTeMaTu4ecKon popMan3anuu
MPUKJIAHBIX 3a]1a4; aHAIN3a 1
WHTEPIIPETAINHN PEIICHNI COOTBETCTBYFOIIMX
MOJIEIIEH.




1.3. MecTo TUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucunmumna  «lIpubnkeHHble METOJBl pEIIeHUS YpaBHEHHH MaTeMaTHYECKOW (H3UKN»
OTHOCHUTCS K (paKyJIbTaTUBHBIM JAUCLHUILUIMHAM Y4E€OHOTO IJIaHa.

st ocBOeHUsI TMCUUIUIMHBI HEOOXOIUMBI KOMIIETEHIINMH, COPMUPOBAHHBIE B XO/1€ M3yYEHUs
CICIYIOIMX JUCHUIUIMH (Momynei): Marematudecknii ananwm3, JluHeiiHas anreOpa,
Huddepennmanbapie ypaBHeHUs, DyHKIMOHAIBHBIM aHAINW3, YPABHEHUS MAaTeMaTHYECKOU
¢u3uku, CUMBOJIBHBIE METOBI pelieHus 1uddHepeHInalIbHBIX YPaBHEHHH.

B pesynbprare OCBOEHHS IUCHMIUIMHBI (DOPMHUPYIOTCS KOMIIETEHIIMH, HEOOXOIMMBIE IS
W3YYEHHs CIECIYIOIMMX AUCHUIUIMH W MPOXOXKAEHUS IPAKTHK: MeToabl NPUHATHS PELICHHH,
KBaHnTOBBIC BBIYMCICHUST W KBaHTOBas Kpunrorpadus, Maremaruyeckoe MOJEIUPOBAHHE,
Hayuno-uccnenosarenbckas pabora.

2. CTpyKTypa QM CUMILTUHBI

OO6miast TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsET 2 3.€., 72 4., B TOM YHUCJIE€ KOHTaKTHas padora
oOyJaromuxcs ¢ mpemnojanareneM 28 4., caMocTosITeNbHas padoTa oOyudaromuxcs 444.

Bunsl yaeOHOH paboThl
(B yacax)
KOHTAKTHAA - @DOpMBI TEKYILIETO KOHTPOJIS
No Pasnen . § % ycnesaemocTH,
s z 5 (hopMa IpoOMEIKyTOUHOH
/11 JTUCIIATUINHBL/ TEMBI = e x| B
o 3 5| 5 aTTecTaluu
S| E S x| 82| 5« (no cemecmpam)
S5 |E2|288|¢2¢
S8 |25|&6|8%
<o)

1 |OcHoBHBIE ypaBHEHHs |6 |2 4 8 VYyactue B AMCKyCCHH Ha
MaTeMaTHYeCKON NPaKTUIECKOM 3aHSATHU
071633097 " pedepar
MPUKIaIHbIE  TAKEeThI
nporpaMm

2 |YpaBHeHus 6 |4 4 10 Omnpoc
THIIEPOOTNYECKOTO Pacuérno-rpapmueckas
THTIA paborta

VYuyacTtue B JUCKYCCUM Ha
MPAaKTHYECKOM 3aHATHU
pedepar

3 |YpaBHeHus 6 |2 6 10 Onpoc
napaboInIecKoro VY4acTue B IUCKYCCUH Ha
THIA MPAaKTHYECKOM 3aHATHU

pedepar

4 |YpaBHeHUs 6 |2 2 10 Omnpoc
HITMIITHYECKOTO THIIA VY4acTue B IUCKYCCUH Ha

MPAaKTHYECKOM 3aHATHU
pedepar

5 | 3auér 6 2 8 OTBeTHI Ha BOIPOCHI

HToro: 10 18 44




3. Conep:xaHue TMCHUNIMHBI
OO0mas xapakrepucTuKa:

ITpu m3yuenun aucuuiuivHbl «lIpubaykeHHbIe METO/BI pEeIlIeHUs] YPaBHEHUIN MaTeMaTu4ecKon
Gu3uKM» TPUMEHSIOTCS YHUBEpcalibHble MareMmatnueckue mnakersl (Maple, Mathematica,
Mathlab, Mathcad) nnst pemeHusi cucreM OOBIKHOBEHHBIX JH(GEpEeHIIMaTbHBIX YPaBHEHUNU H
YpaBHEHHI B YAaCTHBIX MNPOU3BOAHBIX. Komaunmel u rpaduueckuii uHTEepdelic makeTo
UCTIOJB3YIOTCS AJI1 MATEMaTHYECKOI'0 MOJEIIMPOBAHUS YPABHEHUI B UaCTHBIX IPOU3BOIHBIX JUIs
pELICHHs IIMPOKOTO KiIacca MPUKIaIHBIX 3a/1a4.

Tema 1. OcHOBHBIE YpaBHEHHS] MATEeMaTH4eCKOH (PU3UKHU

[Tonsatne muddepeHMaTBLHOIO ypaBHEHUS C YAaCTHBIMH HPOU3BOAHBIMH M €T0 PpEIICHUS.
CucreMbl YpaBHEHUH € YaCTHBIMU NPOU3BOAHBIMU. JIMHEWHbIE, KBa3WIMHEHHbBIE, OJHOPOIHbBIE
U HEOJHOPOIHBbIE YypaBHeHMs. [IpuHIMI cynepno3unuu pemeHui. BosHOBoe ypaBHEHME.
VYpaBHEHUE TEMJIONPOBOAHOCTH. YpaBHeHue quddy3un. YpasHenue Jlannaca. Knaccuduxanms
YPaBHEHHH B YACTHBIX IPOU3BOJHBIX BTOPOTO MOPSAAKA C IBYMs HE3aBUCUMBIMU IIEPEMEHHBIMM.
[TakeTs! npukIaaHbIX Tporpamm. Knaccuduxanus nakeToB A pelieHUs TUIIOBBIX YPaBHEHUI.

Tema 2. YpaBHeHHsI THNIePOOJIUYECKOT0 THIIA

BreIBOl ypaBHEHHsI MajbIX TONEPEYHBIX KosieOaHwii CTpyHBI. llocTaHOBKAa KpaeBhIX 3aaad.
Wuterpan sHepruu. BoIBoJl ypaBHEHUs MallbIX MPOJOJIBHBIX KojeOaHuil crepkHs. [locraHoBKka
KpaeBbIX 3aaauy. Murterpan sHepruu. 3agada Komm 1js BOJHOBOIO YpaBHEHMSI C OJHOM
IPOCTPAaHCTBEHHO nepeMeHHo. berymue BonHbl. @opmyina [Janambepa u ee reomeTpruuecKuit
cMmbici. KoppekTHocTs nmocranoBky 3anaun Komm. Kpaesble 3a1auu U1l BOJTHOBOI'O YPaBHEHUS
Ha nonynpsMoil. Mx pemenue c nomouibto Qgopmyinsl Jlamambepa. Meton pasneneHus
NEPEMEHHbIX Ha NpPHUMEpPE YpPaBHEHMsI MajblX NONEpedHbIX KosieOaHui cTpyHbl. Crosune
BOJIHBL. YpaBHEHHE CBOOOIHBIX KoeOaHui cTpyHbl. HeoqHOpoaHOE ypaBHEHHeE.

Tema 3. YpaBHeHnusi napa0d01u4ecKoro TuIa

BrIBOA ypaBHEHHs TEIUIONMPOBOJHOCTH B TPEXMEpPHOM ciydae. I[locTaHOBKa KpaeBbIX 3a1ay Ui
YPaBHEHHsI TEIJIONPOBOAHOCTH, ypaBHeHMs Jlammaca u ypaBHeHus Ilyaccona. OmHomepHOe
YPaBHEHHE TEIUIONPOBOIHOCTU. IlocTaHoBKa KpaeBbIx 3anad. [IpmHimn makcumyma. Teopema
€IVHCTBEHHOCTH pECIIEHUS IIEpPBOM KpacBOW 3agaud. MeTon pasneicHHs IEPEMEHHBIX UL
ypaBHEHHUs TeIuonpoBoaHocTU. OHOpOoAHAs KpaeBas 3a/1auya. OyHKIMsSI MTHOBEHHOT'O UCTOYHHUKA.
HeonnoponHoe ypaBHeHHE TeIIonpoBogHOCTH. Pemenne 3amaun Komm. Pacnipoctpanenue rera
B OrpaHuMYeHHbIX Tenax. OcCTbIBaHME OJHOPOAHOrO Iapa. PacmpocTpaHeHue Termia B
IPSAMOYTOJIBHON TuIacTHHE. MeToa KoHeuHbIX pasHocTel. KoHeuHo-pa3HOCTHAs 3aMeHa ypaBHEHHI
C YaCTHBIMHM NPOU3BOIHBIMHU. [lepBast kpaeBast 3aada 1711 ypaBHEHHUS TEILIONPOBOJHOCTH. 3a1a4ya
Hupuxie niisa ypasaenus Jlaruiaca.

Tema 4. YpaBHeHHs JINNITHYECKOT0 THIIA
VpaBuenus Jlamumaca u Ilyaccoma B mpoctpanctBe. Teopema makcumyMma. DyHAamMeHTAIbHOE
pemerne. @opmyna ['puna. [loTeHnmans 00bEMa, MPOCTOTO CIIOS U IBOWHOTO ¢/0s1. X cBolicTBa.
OcHoBHBIE CcBoOiicTBa TapMmoHudecknx (ynkuuid. [loctpoenme pemenusi ypaBHenusi Ilyaccona.
Pemenne 3anaun Jupuxne i mapa. @ynkuus 'puna i 3apaun Jupuxiie. 3anaun Jupuxie u
Helimana nama momynpoctpancTBa. Teopembl €IMHCTBEHHOCTH pelieHui 3amad  upuxine u
Heiimana. Iloctpoenue pemenuit 3amau [Iupuxne um Heiimana. Csenenue 3amau upuxie u
Helimana k uHTerpansHbIM ypaBHeHHMSAM. [loCcTaHOBKa 3a1a4 M €IMHCTBEHHOCTb UX PEIICHUMU.
WurerpalibHble ypaBHEHHUs Ul KPAaeBbIX 3a1ad. YpaBHeHus Jlarutaca u IlyaccoHa Ha MI0OCKOCTH.



OcHoBable 3amaun. Jlorapudmmueckuit moreHnuman. Teopemblr dpearosbsMa W pelIeHUE 3a1ad
Hupuxine u Helimana.

4. Oo6pa3oBaTe/ibHble TEXHOJOTHU

Ne Bunsbi yueoHbIX
HaumeHnoBaHue pa3jieiia . Oo6pa3oBaTe/ibHbIE TEXHOJIOTUHI
n/n 3aHATHH
1. |OcHoBHBIE ypaBHEHUS Jlexuuu Jlexuus-Bu3yanuzanuss ¢ NPUMEHEHUEM
MaTeMaTHYeCKON (hHU3UKU U claia-mpoeKTopa JICKIHI-0ecena
MIPUKJIAHBIE TTAKETHI IPOTrPaMM
[IpakTrueckue Pemenne THIIOBBIX 3a/1a4 AJIs 3aKpEIUICHUS
3aHATHS u  (GopMHUpOBaHUS  3HAHWH, YMEHHI,
HAaBBIKOB
CamocTtositenpHass | JlucTaHIIMOHHBIN Kypc B cetn MHTepHer,
pabota PewreHre TUMOBBIX 3a4a4 ISl 3aKPEIICHUS
u  QopMUpOBaHHMS 3HAaHWH, YMCHUH,
HaBbIKOB. KOHCynbTHpOBaHHE U MpoBepKa
WHIUBUIYAbHBIX 3aJaHUi MOCPEACTBOM
3JIEKTPOHHOM MOYTHI
2. |YpaBHenus runepoonuueckoro  |Jlekiuu Jlekuug-pu3yanuzanuss ¢ TNPUMEHEHUEM
THIA claia-npoeKTopa
[IpakTueckue Peuienue TUNoBbIX 3a7a4 AJisl 3aKpEIJICHUSA
3aHATUA u  QopMUpOBaHMS 3HAaHHMH, YMCHUH,
HAaBBIKOB
CamocTtosTenbHas | JlMCTaHIIMOHHBIN Kypc B ceTn VHTepHeT,
pabota Peurenre TUIOBBIX 33724 11 3aKPEIICHUS
1 GOpMUPOBAHUS 3HAHUNA, YMEHUH,
HaBbIKOB. KOHCYIbTHpOBaHNE U TPOBEpKA
WHAMBHUIyJIbHBIX 331aHUN TIOCPEJICTBOM
3JEKTPOHHOM HOYTHI
3. |YpaBHenus napaboaudeckoro Jlexuuu Jlekuus-pusyanuzanuss ¢ OPUMEHEHHEM
THNA ClalJI-IpoeKTopa
[IpakTuueckue PelieHne TUMOBBIX 3a4a4 ISl 3aKPEIICHUS
3aHATUA u  QopMUpOBaHHMS 3HAaHWH, YMEHUH,
HaBBIKOB
CamocTtosTenbHas | J{ucTaHIIMOHHBIN Kypc B cetu MHTEpHET,
pabora Pemenne THIOBBIX 3a71a4 IS 3aKPETUICHUS
1 GOpMUPOBaHMS 3HAHUN, YMEHUH,
HaBbIKOB. KoHCYyIbTHpOBaHKE U IPOBEpPKa
VHANBHUIyAJIbHBIX 331aHAN TIOCPEJICTBOM
3JEKTPOHHOMN HOYTHI
4. |YpaBHEHHS HIUITUIITHYECKOTO Jlexuun Jlexuusa-Bu3yanuzanuss ¢ HNPUMEHEHUEM
THNA ClalJI-IpoeKTOpa
[IpakTrueckue Pemenne THIIOBBIX 3a/1a4 AJIs 3aKPEIICHUS
3aHATHA u  QopMUpOBaHMA  3HAaHWH, YMEHUH,
HaBBIKOB
CamocTrosTensHas | lMCTaHIIMOHHBIN Kypc B ceTH MIHTepHeT,
pabota Pemenne THNIOBBIX 337124 IS 3aKPETUICHUS

1 pOpMHUpOBaHHS 3HAHHUN, YMECHUH,




HaBbIKOB. KOHCYIBTHpOBaHHE U POBEPKA
WHIUBUTYJTBHBIX 3aIaHUH ITOCPEICTBOM
3JEKTPOHHOMN MOYTHI

5. Ouenka njiaHUpyeMbIX Pe3yJbTATOB 00yUeHHUs
5.1. Cucrema onieHUBaHUs

®DopMa KOHTPOJISA

Makc. KoJIn4ecTBO 0aJ1710B

3a oany padory |Bcero
Tekyniuii KOHTPOJIb:
- Omnpoc (Tema 3-4) 2 bamna 6 6amtoB
- PacuértHo-rpapuueckas padora (PT'P) 28 6amioB 28 6amioB
- YyacTue B IMCKYCCHH Ha MPAKTHYECKOM 3aHAThH (Tema 1-4) 14 6amnos 14 6amnos
- Pedepar 6 OamToB 12 6amoB
IIpomexyTodnas aTTecTanus 40 6aioB
OTBeTHI Ha BOMPOCHI
HToro 3a cemecTp (IUCIUILTHHY) 100 6annoB
3auér

ITomy4yeHHBI COBOKYIHBIM pe3yJbTaT KOHBEPTUPYETCS B TPAJULMOHHYIO LKAy OLICHOK U B
mKkany oneHok EBpomeiickoii cucreMsl mnepeHoca U HakoruieHust kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUH ¢ TaOIHIICH:!

100-6amnpHas mkana | TpaguipoHHas mkaga [Ixama ECTS
95-100 A

83_94 OTIIMYHO B

68 — 82 XOpOIIIO 3a4TCHO C

56 — 67 D

5055 YIIOBJIETBOPHUTEIHHO E

20-49 FX

0_19 HEY/IOBJICTBOPHUTEIHHO HE 3a4TCHO F

5.2. Kputepun BBICTaBJICHHS OLICHKHU IO TUCIUILINHE

Banawy/ Ouenka no Kpurtepun oueHkn pe3yabTaToB 00y4eHuUs M0 JHCHHUIIAHE
Hlkana ECTS | nucuuniinne

100-83/ «3a4TEHOY BricTaBnsercs oOydaromemMycs, eclii OH TIIyOOKO W IPOYHO
AB YCBOWJI TEOPETUYECKHH M TIPAKTUYECKHH MaTepHall, MOXET

MpPOJAEMOHCTPUPOBATh 3TO HA 3aHATUSX ©U B XOJE
MIPOMEXKYTOYHOM aTTeCTalLUN.

OOyyJaromuiicss NCYEPIBIBAIOIIE U JOTHUECKH CTPOMHO M3Naraet
y4eOHBIH MaTephall, YMEEeT YBSI3bIBaTh TEOPHIO C IPAKTHUKOM,
CIIpaBISIETCS €  pelieHreM  3amad  mpoQeCCHOHATBHOM
HaIpaBJICHHOCTH BBICOKOTO YPOBHS CJOKHOCTH, IPaBHIBHO
00OCHOBBIBACT MPHUHSATHIC PEIICHHUS.

CBOOOJHO OpHEHTHpYETCS B y4eOHOW W mpodecCHOHATLHON
JuTeparype.

OneHka 1O JUCIMIUIUHE BBICTABISIOTCS OOYyYaroImeMycst ¢
YYETOM PE3yIbTATOB TEKYILIEH U MPOMEKYTOUHOU aTTecTaluu.
KowmreTenum, 3aKpEIUIEHHbBIE 3a JIMCIIATIIINHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «BBICOKHU.




Bbanany/
IIkana ECTS

Onenka mno
JUCHMIIINHE

KpuTepun oneHku pe3yjbTaTOB 00y4eHHs 110 AUCIHUIIAHE

82-68/
C

«3a4YTCHO»

BricTaBnsercst o0yuaromeMycsi, €CiTi OH 3HaeT TEOPETUIECKHIA U
MPaKTUYECKU MaTepual, IPaMOTHO U, MO CYIIECTBY, U3jaraer
€ro Ha 3aHATUSAX U B XOJE IPOMEXKYTOYHOM arTrecTaluu, He
JIOMyCKas CyIIECTBEHHBIX HETOUHOCTEM.

OOyyaromuiicss  NMPaBWIBHO  NPHMEHSET  TEOPETHUSCKUE
TIOJIOXKEHUS npu pereHun MPaKTUYECKUX 3a1a4
mpoeccCHOHaIbHONH  HANpaBICHHOCTH  PA3HOTO  YPOBHSA
CIIO)KHOCTH, BJIaJ€eT HEOOXOAMMBIMH IJII 3TOTO HABBIKAMH U
puéMaMu.

JocraToyHO  XOpomI0o  OpHUEHTHpyeTcs B  y4eOHOH u
poheccCHOoHaIBHON TNTEPaType.

OneHka MO JUCIMIUIMHE BBICTABISIOTCS OOYyYaromeMycs ¢
y4ETOM PE3yJIbTaTOB TEKYIICH U MPOMEKYTOUHOM aTTeCTallUu.
KowmrmeTenum, 3aKpEIIEHHbIE 3a JMCIMITINHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHUY.

67-50/
D E

«3a4YTCHO»

BrictaBisiercss oOydaroieMmycsi, ecii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETHYECKHN M NMPAKTUYECKHI MaTepHual, JOIyCKacT
OTZIeJbHbIE OIMOKY MPH €ro W3JI0KEHUH Ha 3aHATHAX U B XOJE
IIPOMEKYTOYHOH aTTECTaLlUU.

OOyuaromuiicsi HCIBITBIBACT ONpEACTICHHBIE 3aTPyIHEHUS B
NPUMEHEHUN TEOPETHYECKUX IOJNOKEHUM TpPH PpEUICHUH
MPaKTUYeCKUX 3a7ad Npo(ecCHOHaNbHON HANpaBICHHOCTH
CTaHIAPTHOTO YPOBHSI CII0)KHOCTH, BIIaIeeT HEOOXOIUMBIMHU IS
3TOro 0a30BBIMH HaBBIKAMH U IPUEMAMHU.

JleMOHCTpUpYeT JOCTaTOYHBI ypOBEHb 3HAaHUS y4eOHOU
JUTEpaTyphl O JUCIUILIMHE.

OneHka Mo AMCLUUIUIMHE BBICTABILIIOTCA OOydYaromeMycs ¢
y4ETOM pe3yJIbTaTOB TEKYIIEH 1 TPOMEKYTOUHON aTTeCTalUH.
Komnereniuu, 3aKpEIUIEHHbBIE 3a JUCHHIIIMHOM,
chOpMHPOBaHBI HA YPOBHE — «IOCTATOYHBIIY.

49-0/
F, FX

HEC 3a4TCHO

BricTaBnsercs oOy4aromemMycs, eclii OH He 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U MPAKTUUYECKUN MaTepuan, AOMYCKaeT
rpyOble OMMOKH TPH €ro HM3JIOKEHHH Ha 3aHSATHSIX W B XOJIE
MPOMEKYTOUHOH aTTeCTalUU.

OOyyaromiicsi UCTBITBIBAET CEepPbE3HBIE  3aTPyNHEHHUS B
MIPUMEHEHUU TEOPETHYECKHUX TOJIOKEHUN TIpU  pelleHuH
MPaKTUYeCKUX 3ajad Npo(ecCHOHaNbHON HAaNpaBIEHHOCTH
CTaHJIaPTHOTO YPOBHSI CIIOKHOCTH, HE BIIaJieeT HEOOXOIUMBIMU
JUTSL TOTO HAaBBIKAMH U IpUEMaMHU.

HdemoncTpupyet parMeHTapHbIe 3HaHUSI y4eOHOU JINTepaTyphl
[0 AUCLMIUIUHE.

OneHka MO AMCUUIUIMHE BBICTABISIIOTCA OOydaromeMmycs ¢
YY4ETOM PE3yIbTATOB TEKYILEH U MPOMEKYTOUHOM aTTecTaluu.
KoMmnereHunn Ha ypoBHE «IOCTaTOYHBINY», 3aKpEIUIEHHBIE 32
JUCLIUIUIMHOM, HEe c)OPMHUPOBAHBI.

5.3. OneHouHble cpeAcTBa (MaTepuabl) Ui TEKYIET0 KOHTPOJIS yCIIEBaeMOCTH,
IPOMEKYTOYHOU aTTECTAIIMHA 00YUYArOIINUXCS MO JUCIUTUTNHE

Texkymmii KOHTPOJIb

Ilpumepnwvie memot pepepamos

1. 3amada KonebaHus CTPYHBI, HATIHYTOU Ha moycdepy.
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3aza4ya pacpOCTpaHEHUs TEIUIa B IIOJIOM LIMJIUHAPE.
3aza4ya pacpoCTpaHEHUs TeIJIa B IUIACTUHE C KaBEPHOM.
3anava /Iupuxie Ui napajesenumnesa.

VYpasuenue llpenunrepa

Ilpumepnuwie 3a0anusn 011 pacuemno-zpagpuyueckou padomaol

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

NS

HpOMe)KyTO'lHaH aTrrecranmusa

Ilpumepnvie KonmponvHble 60RPOCH

[Tonsatue nuddepeHanTbHOro ypaBHEHUs C YaCTHBIMU IIPOU3BOIHBIMU U €0 PEILICHHS.
JIuneliHble ¥ KBa3WIMHEWHBIC ypaBHEHUS. [[pMHIMIT CynIepIO3UIIMY PEIIECHUN.

BonHoBOe ypaBHEeHHE. Y paBHEHUE TEIUIONPOBOJHOCTH. Y paBHeHHE AU Py3un. YpaBHEHHE
Jlamutaca.

Knaccudukanus ypaBHeHUH B YaCTHBIX MPOU3BOAHBIX BTOPOI'O MOPSIIKA C IBYMSI
HE3aBHCUMbIMH IIEpEMEHHBIMU. Y paBHEHUs XapakrepucTuk. KanHonnueckue Gpopmbl
YpaBHEHUH.

Knaccudukanus ypaBHEeHUH BTOPOTO MOPSAIKAa CO MHOTUMHU HE3aBUCHMBIMU IIEPEMEHHBIMU B
TOYKE. XapaKTePUCTUUECKHUE TOBEPXHOCTH.

[locraHOBKa OCHOBHBIX KpaeBbIX 3ajad Uil AUQPQEepeHlnaTIbHOr0 YPaBHEHHUSI BTOPOTO
nopsaaka. Knaccudukanus kpaeBbix 3aaa4. 3agada Komm.

Kpaeas 3amaua s ypaBHeHU# sumuntudeckoro tuna. CmemnanHas 3aga4a. KoppekTHOCTh
MOCTAaHOBKHM 3aJa4 MateMaTnueckoi ¢pusuku. Teopema KoBanesckoii. [Ipumep Anamapa.
BrIBOJT ypaBHEHHUS MaJIbIX MOMEPEUYHBIX KojaebaHuil cTpyHsl. [locTaHOBKA KpaeBbIX
3angad. lHTerpan sHepruu.

BriBoa ypaBHEHUS MaJbIX MPOJOJIbHBIX KosebaHul cTepxHs. [locTaHOBKa KpaeBbIX
3agay. HTErpan sneprumu.

3ajgauya Komwu 111 BOJTHOBOTO ypaBHEHHUsSI C OJHOM MPOCTPAHCTBEHHON IEPEMEHHOM.
berymue BonHbl. @opmyna Jlanambepa u ee reoMeTpUUECKHUIl CMBICT.

KpaeBble 3a1aum 17151 BOJHOBOTI'O YPaBHEHUS HA ONynpsAMou. VX pemenue ¢ moMoIbio
dbopmynsr anambepa.

Mertona pa3zieneHus NepeMEeHHbIX Ha IpUMepe ypaBHEHHs MAJbIX MOMEPEYHbIX KoeOaHun
ctpyHbl. CTosiune BOJIHBIL. Y paBHEHHE CBOOOIHBIX KojieOaHuii cTpyHbl. HeoqHopoaHoe
ypaBHeHue. O01as nepBast KpaeBas 3ajiadya. Y cJIOBUSI MPUMEHUMOCTU MeToaa Dypre
pelLIeHNs KpaeBOoW 3a1auM JJIsl BOJJHOBOTO YPAaBHEHHS.

BonHoBOE ypaBHEHME € ABYMsI IPOCTPAaHCTBEHHBIMU NIepeMeHHbIMU. Popmyia Ilyaccona.
BonHoBOE ypaBHEHHE ¢ TpeMs IPOCTPAHCTBEHHBIMU NepeMeHHbIMU. Popmyna Kupxroga.
OO11ee MMHEHHOE YpaBHEHNE BTOPOT'O MOPSJIKA TUIIEPOOIMUECKOro TUIA C ABYMS
He3aBUCUMbIMU niepeMeHHbIMU. DyHkius Pumana. 3agada ['ypca. 3amaga Komm.
[Ipumenenne uWHTErpaibHbIX MpeoOpa3oBaHUM K 3amadaM s aud@epeHuanbHbIX
YpaBHEHMI C 4YacTHBIMU Npou3BoIHBIMHU. [loHATHe npeoOpazoBanuii Jlamaca, @ypbe u
Memnnuna.

[Ipumenenue npeoOpazoBanus Dypre NpPU MOCTPOECHUH TJIOOAIBHOIO pEIICHUs 3a/adyu
Komm a5 ypaBHeHust KojaeOaHUHI CTPyHBI.
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17. BbiBOA ypaBHEHHUsI TEIIONPOBOAHOCTH B TpeXMEPHOM ciyuae. [locTaHOBKa KpaeBbIX 3a/1a4
JUIsl YpPaBHEHHMsI TEIUIONIPOBOJHOCTH, ypaBHeHus Jlannaca u ypaBHenus Ilyaccona.

18. OnHomepHoe ypaBHEeHHE TerionpoBogHOCTH. [locTanoBKa KpaeBbix 3a1a4. [Ipuniun
MakcuMyMa. TeopeMa eIMHCTBEHHOCTH PEIICHUS IEPBOM KpaeBOu 3a1a4H.

19. Meton pa3zneneHus IEPEMEHHBIX I ypaBHEHUS TEILIONPOBOAHOCTH. OMHOPOAHAS KpaeBast
3anada. QyHKIM MTHOBEHHOI'O UCTOYHMKA. HEeoTHOpOIHOE ypaBHEHME TEILIONIPOBOJHOCTH.
OOwas nepsas KpaeBas 3ajaya.

20. ITocranoBka 3anaun Komm-J/{upuxie u 10Ka3aTesibCTBO CyILIECTBOBAHUS €€ PEILICHHUS.
EnuncTBEHHOCTD M yCTOMYUBOCTD petieHus 3anadn Komu-/Tupuxie. Kpaesele 3anaun 1uis
MOJyOTrpaHUYCHHOU MPSIMOH.

21. Pacnpoctpanenue Temia B npocTpancTBe. OyHIaMeHTaIbHOE pelieHue. Peiienue 3aiaun
Komm. PacripocTpanenue Temia B orpaHiueHHBIX Teaax. OCTbIBaHWE OJTHOPOJAHOIO LIapa.

22. Meron KoHe4HbIX pa3zHocTell. KoHeuHo-pa3HOCTHash 3aMeHa YpaBHEHHUHW C YaCTHBIMU
npous3BoaHbIMHU. IlepBas KkpaeBas 3ajada A1 ypaBHEHHUS TEIUIONPOBOJHOCTH. 3ajada
Hupuxie 1 ypaBHeHus Jlamaca.

23. Vpasuenus Jlamnaca u Ilyaccona B nmpoctpanctse. Teopema MakCUMyMa.
®ynnamentansHoe pemenne. ®opmyna ['puna. [lorennuansl o0bema, IPOCTOro ¢aos u
nBoyHoro cqosd. Ux csoicraa.

24. OcHOBHBbIE CBOHCTBa rapMOHMUYecKUX GyHKIUN. Teopema o cpegHeM apupMeTHIeCKOM.
[ToBenenne rapMoOHUYECKUX (PYHKIMI HA OECKOHEYHOCTH.

25. Vpasuenue Ilyaccona B npoctpancte. HpioToHOB noTeHman. Teopema eTMHCTBEHHOCTH.
IToctpoenue pemenus ypasaenus Ilyaccona.

26. Pemenue 3anaun Jupuxie qis mapa. @yukuus ['puna nns 3anauun upuxie.

27. 3apaun Jupuxne u HeliMana nis nosmynpocTtpaHcTBa. TeopeMbl €JMHCTBEHHOCTH PELICHUM
3agau Jupuxne n Heiimana. [Toctpoenue pemennii 3anau Jupuxie u Helimana.

Csenenue 3anau Jlupuxiie u Helimana k nHTerpanbHbIM ypaBHeHUs M. [loctaHoBKa 3a1a4u u

€MHCTBEHHOCTh UX pelieHui. IHTerpanbHble ypaBHEHUS I KPaeBbIX 3aad.

VYpaBuenus Jlannaca u Ilyaccona Ha mtockocti. OcHOBHBIE 3a7aul. Jlorapupmuueckuit

NOTEHLUA.

Teopems! @pearonpMma u peuieHue 3anad Jdupuxie u Helimana.

[TonsiTue nuddepeHINaTBEHOr0 YpaBHEHHS! ¢ YACTHBIMH MPOU3BOJAHBIMH U €r0 PELIEHUS.
JIuneliHbIe ¥ KBa3WIMHENHBIE ypaBHEHU. [IpUHIUIT CynIepIO3ULIMY PELLIEHUN.

BonHoBoe ypaBHeHue. YpaBHEHHUE TEIUIONPOBOAHOCTU. Y paBHeHUe auddy3un. YpaBHeHe
Jlamaca.

Knaccudukanus ypaBHeHUH B 4aCTHBIX TPOU3BOAHBIX BTOPOTO MOPSJIKA C ABYMS
HE3aBUCHMBIMH MIEPEMEHHBIMH. Y paBHEHHs XapakTepucTuk. KanoHnueckue GpopMbl ypaBHEHHH.
Knaccugukaius ypaBHeHHI BTOpPOro nopsiaka co MHOTUMH HE3aBUCUMBIMH I1€PEMEHHBIMU B
TOYKE. XapaKTEPUCTUUECKNE TOBEPXHOCTH.

[TocTraHOBKa OCHOBHBIX KpaeBbIX 3ajau 1 TuddepeHInalbHOT0 YpaBHEHNUS BTOPOTo MOPSIKa.
Knaccugukanus kpaeBbix 3a1a4. 3agava Komm.

KpaeBas 3agaua nns ypaBHeHMI aumntudeckoro tumna. CmemanHas 3anada. KoppekTHOCTh
MIOCTaHOBKHM 3aj7jau MateMaTnueckoi ¢pusuku. Teopema KoBanesckoii. [Ipumep Anamapa.
BriBozl ypaBHEHHS MajbIX MMONEPEYHbIX KosieOanuit cTpyHbl. [locTaHOBKa KpaeBbIX 3a/aad.
WNHTerpain s3Hepruu.

BriBoa ypaBHEHHS MalbIX MPOJOJIBHBIX KojieOaHuil ctepkHs. [loctaHOoBKa KpaeBbIX 3ajad.
WNuTerpain sHepruu.

3anaua Komu a1t BOJTHOBOTO ypaBHEHHUS C OAHON NPOCTPAHCTBEHHOW MEPEMEHHOM.
berymue Bonaubl. @opmyna Jlanambepa u ee reoMEeTpUUECKHUI CMBICI.

KpaeBpie 3a/1aun i1 BOJHOBOI'O YPaBHEHUS Ha MONynpsiMoi. X pemeHne ¢ noMOIbIo
dopmynsl [anambepa.
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Mertopn pa3zieneHns NepeMEHHbIX Ha IPUMEpe yPaBHEHHS MAJIbIX MOMEPEYHbIX KOJIeOaHui
cTpynbl. CTosiune BOJHBI. Y paBHEHUE CBOOOIHBIX KoJiebaHuii crpyHsl. HeonnopoaHoe
ypaBHeHue. OOuias nepsas kpaeBas 3ajada. Y CJIOBUsSI IpUMEHUMOCTH MeToa Dypbe
pelIeHns KpaeBou 3a1auu [l BOJHOBOI'O YPaBHEHMUS.

BosHOBOE ypaBHEHME ¢ IByMs IPOCTPAHCTBEHHBIMU IIepeMeHHbIMU. PopMyita [IyaccoHa.
BonHoBOE ypaBHEHHE C TpeMsi IPOCTPAHCTBEHHBIMU nepeMeHHbIMU. Dopmyrna Kupxroda.
OO1mee MMHEHHOE ypaBHEHHE BTOPOTO MOPSIIKA TUIIEPOOIMUECKOTO TUIIA C IBYMS
He3aBHUCUMbIMU NepeMeHHbIMU. DyHkiua Pumana. 3agava ['ypca. 3agaya Komu.
[TpuMeHeHne UHTErpalbHbIX IpeoOpa3oBaHuil K 3aa4aM Ui JuddepeHIUaIbHbIX YPaBHEHUH ¢
4acTHBIMU Npou3BoAHbIMU. [loHsTHE NTpeoOpa3oBanuil Jlamnaca, @ypse u Mennuna.
[Tpumenenne npeoOpazoBanust Pypbe NpU MOCTPOCHUHU TIOOATBHOTO perieHus 3anaun Komm
JUIs ypaBHEHUs KOJleOaHUN CTPYHBI.

BbIBOZ ypaBHEHNUS TEIUIONPOBOAHOCTH B TpeXMEpHOM ciaydae. [locTaHOBKa KpaeBbIX 3a1ay s
YPaBHEHHUs TEIUIONPOBOAHOCTH, ypaBHeHus Jlamuiaca u ypasaenus Ilyaccona.

OpnHoMepHOE ypaBHEHUE TeIIONpoBOIHOCTH. IlocTaHoBKa KpaeBbIX 3anad. [IpuHnmn
MakcuMmyMma. Teopema eIMHCTBEHHOCTH PEUIEHUS IEPBOMl KpaeBOM 3a/1a4H.

MeTton pa3zaeneHus NEPEMEHHBIX JIs ypaBHEHUS TEIIONpoBoHOCTU. OTHOpOaHAS KpaeBast
3aga4a. OyHKIMS MTHOBEHHOIO MCTOYHHMKA. HeoqHOpOoIHOE ypaBHEHHE TEUIONPOBOIHOCTH.
OO6m1as nepBasi KpaeBas 3ajaya.

ITocranoBka 3anaun Komm-/Iupuxie u J0Kka3aTeabCTBO CYLIECTBOBAHUS €€ PEIICHUS.
EnMHCTBEHHOCTH U yCTONYMBOCTD pemeHus 3aaaun Komm-/Iupuxie. Kpaesble 3anaun ais
IIOJIyOTPAaHUYEHHOMN IPSIMOM.

Pacnipoctpanenue temia B npoctpancTBe. PyHIaMeHTaNbHOE penieHue. Pemenne 3agaun
Komm. PactipocTpanenune Temia B orpaHiYeHHbIX Tenax. OCThIBaHME OJHOPOAHOIO 11apa.
Meton koHeuHBIX paszHocTell. KoHe4yHO-pa3HOCTHas 3aMeHa YpPAaBHEHHH C 4YacTHBIMU
npou3BoHbIMU. [lepBas kpaeBas 3ajaua Ui ypaBHEHHS TEIJIONPOBOAHOCTH. 3anaua Jupuxie
Juis ypaBHeHus Jlamaca.

VYpasuenus Jlamnaca u Ilyaccona B mpoctpanctse. Teopema makcumyma. @yHIaMEHTAIBHOE
pemenue. ®opmyna ['puna. [loTeHuans 06beMa, IPOCTOrO CI0s U ABOMHOTO ciosi. Mx
CBOMCTBA.

OcHoBHEbIE CBOICTBA TapMoHnueckux Ppynkiuii. Teopema o cpeaHemM aprupMETHIECKOM.
[ToBenenne rapMoHNUecKuX QyHKIHMH Ha OECKOHEYHOCTH.

VYpasuenue Ilyaccona B mpoctpanctse. HproToHOB noreHnuan. Teopema e JMHCTBEHHOCTH.
ITocTpoenne pemenns ypasHenus Ilyaccona.

Pewrenne 3anaun qupuxne niug mapa. @ynkuus ['puna qig 3agaun Jupuxie.

3anaun Jupuxne u Heiimana 1t monynpoctpancTBa. Teopembl €eIMHCTBEHHOCTH peIIeHU
3anaud Hupuxine u Heitmana. [Toctpoenue pewennii 3agau J{upuxie u HelimaHa.

Csenenue 3anau lupuxiie u Helimana k nHTerpanbHbIM ypaBHeHUsAM. lloctaHoBKa 3a1a4 n
€MHCTBEHHOCTb UX peleHui. VIHTerpanpHbple ypaBHEHHS U1 KPAaeBbIX 3a1ad.

VYpasuenus Jlamnaca u Ilyaccona Ha muiockoctu. OcHoBHBIE 3a1au. Jlorapudmuueckuit
MOTCHIUAL.

Teopemsl @pearonsMma u penienue 3anad Jupuxie u Helimana.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneYeHUue TUCIHILIMHBI
6.1. CHnucok UCTOYHHKOB M JIUTEPATYpPhI

Jlureparypa

OcHosnas
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1. TuxonoB A. H. YpaBHeHus1 MaTeMaTH4yecKol (U3UKU: YICOHHK JJIA CTYyJACHTOB (pu3.-MarT.

cnenuansHocted yH-ToB / A. H. TuxonoB, A. A. Camapckuii; MI'Y um. M. B.
JlomonocoBa. - 7-¢ m3a. - M.: U3a-Bo Mock. yH-Ta, 2004: Hayka. — 798 c.: puc. -
(Knaccuueckuii yHUBEpCUTETCKUI YUEOHHK).

Jlononnumenvuas

1.

COopHUK 337a4 MO BBICIIEH MaTeMaTUKe AJisi BTy30B. MeTOIbl ONTUMH3AIUU. Y paBHEHUS
B YAaCTHBIX NPOM3BOJHBIX. MHTerpansHble ypaBHenus. 4.4 nox pea. E¢pumosa A.B. M.:
Hayxka. 1990. — 304 c.

AnanpeB  B. 3. Cucrembl kommbroTepHOW — anreOpel:  MAPLE:  uckyccTtBo
nporpammupoBanus / B. 3. Ananeses. - M.: JIa0. 6a3oBbix 3Hanui, 2006. - 791 c.
BnagumupoB B. C. YpaBuenust maremarndeckoi ¢usuku: YueOHuk s By3oB / B.C.
Brnagumupos, B.B. Xapunos. - 2-e¢ usn., crep. - M.: ®UIMATIIUT, 2008. - 400 c.:
60x90 1/16. (mepemner) ISBN 978-5-9221-0310-7, 1500 »sk3. - Pexum mocryma:
http://znanium.com/catalog/product/169279

JlekuM 1O YMCIEHHBIM METOAAaM MaTemaTthdeckoi ¢usuku: Yu.moc./ M.B.AGakymos,
ABIymun; MI'Y um. M.B. JlomoHocoBa. @akyjabTeT BBIYMCI. MaTEMAaTHKE W
kubepuetuku. - M.: HULl UHD®PA-M, 2013. - 158 c.: 60x88 1/16. - (BO:bakanasp.). (0)
ISBN 978-5-16-006108-5 - Pexwum nocryna: http://znanium.com/catalog/product/364601
[MuckynoB H. C. Iuddepennnanbnoe 1 HHTETpaIbHOE UCYHUCICHUS : yued. mocodue ams
BTy30B / H. C. [luckynos. - U3x. 13-e. - M.: Hayka, 1985. - Y. 2. - 1985. - 560 c.
COopHHK 3a7ay 1O BBICIIEH MaTeMaTHKe: ¢ KOHTPOJIbHBIMU paboTamu: 2 Kypc: Psubl u
uHTerpanbl. BekTopHbId M KoMIUieKCHbIM aHanu3. JuddepeHnuanbupie ypaBHEHUS.
Teopus BepositHocTell. Oneparmonnoe ucuucienne / K. H. Jlyary [u ap.] ; mox pen. C.
H. ®enuna. - 6-¢ u3a.. - M.: Aipuc-nipecc, 2007. - 589 c.

COopHUK 3a/1a4 TI0 YPaBHEHUSM € YacTHBIME mpon3BoaabME / [T. JI. Beriens u np.]; mox
pen. A. C. lllamaesa. - M.: BUHOM, Jla6. 3nanuii, 2005. - 158 c.

6.2. Ilepedens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT»

1.

YuebHo-obpa3oBarenbHast (pU3NKO-MaTeMaTH4ecKas OubnuoTeka Ha moprane MUP
MATEMATHUYECKHUX YPABHEHMU [OnextponHslii pecypc]. - Pexxum nocryna:
http://eqworld.ipmnet.ru/ru/library.htm

2. COopHHK 3a/1a4 10 MaTeMaTuyeckon pusnke: yuedHoe mocodue st yHUBEpCcUTeTOB / b.
M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. -
Pexxum pmoctyma:  http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm  (YueGno-
oOpa3oBatenpHas  (U3MKO-MaTemMaTHyeckas  OubOnuoreka Ha  mopraie MUP
MATEMATHUYECKUNX YPABHEHHNN)

[lepeuens coBpeMeHHBIX NpodeccuoHanbHbIX 0a3 nanHbIX (bJ1) u napopmanronHo-
cnpaBoyHbIX cucteM (MCC)
Neni/m HanmenoBanue
1 MexyHaponsble pedepatuBHble HaykoMeTpuueckue bJl, noctynHbie B paMkax
HaIlMOHAJILHOM noamucku B 2019 T.
Web of Science
Scopus
2 [Tpodeccuonanphbie nonHoTeKkcToBBIE bJl, TOCTYHBIE B paMKaxX HAllMOHAJIHLHOM

nmoamnucku B 2019 r.
Kypuansr Cambridge University Press
ProQuest Dissertation & Theses Global



http://znanium.com/catalog/product/169279
http://znanium.com/catalog/product/364601
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/library/mathematics/pde.htm
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SAGE Journals
Kypnansr Taylor and Francis

4 KoMnbroTepHsle ClIpaBOYHBIE IPABOBBIE CUCTEMBI

KoncynbranT Ilroc,
I"apanT

7. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIINHBI

I[J'ISI MaT€pruaIbHO-TEXHUYECCKOT'O obecreyeHus JUCHUITIIMHBI HCO6XOI[I/IMBIZ

- OJ1s1 IeKYULL:

yueOHas ay JuTopus,
JI0CKa,

® TMIPOCKTOP (CTAIMOHAPHBINA WU TIEPEHOCHOH ),
® KOMIIBIOTEP WU HOYTOYK,
e nporpammuoe odecrneuenue (I10).
Ilepeuenb nporpammuoro odecnevenus (I10)
Neni/m Haumenosanue 110 Crioco6 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JINIEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 JIMIICH3UOHHOE
3 Kaspersky Endpoint Security JIMIICH3UOHHOE

- 0715 NPAKMUYECKUX 3AHANUILL:

e jabopaTopus WK KOMITBIOTEPHBIN KJ1acc,
® JI0CKa,
® TIPOEKTOp (CTallMOHAPHBIN UK IEPEHOCHOM ),
® KOMITHIOTEP WJIM HOYTOYK JIJISl TTPETo/1aBaTers,
® KOMITBIOTEPHI JIs1 O0yJArOIINXCS,
e BbIXOJ B MIHTEpHET,
e nporpammHoe obecnieuenue (I110).
Ilepeyens nporpammuoro odecneyenus (I10)
Haunmenosanwue [10 Crioco6 pacnpocTpaHeHHs
Windows XP wimu Windows 7 JINLIEH3UOHHOE
Microsoft office 2010 Pro JINLIEH3UOHHOE
Microsoft Visual Studio 2005 JINLIEH3UOHHOE
Mozilla Firefox CBOOOIHO PaCIIPOCTPAHAECMOE
Matlab JIMIICH3MOHHOE
Mathcad Education - University edition JINLIEH3UOHHOE
Kaspersky Endpoint Security JIMIICH3HOHHO®
8. O0ecneuyenune 00pa3oBaTeIbHOIO NMPOLECCA IJIS JIMI C OTPAHMYEHHBIMU

BO3MOKHOCTSIMM 310POBbSA U UHBAJIUIA0B
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B xopxe peanuzanuu AMCHUILIAHBI UCTIOIB3YIOTCS CIEAYIONINE TOMOTHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOUYHOU aTTeCTallud O0ydYaIoNIuXcs B
3aBUCUMOCTH OT UX MHIAUBHUIYAJTBHBIX OCOOCHHOCTEH:

® IS CJICIIBIX U CIIA0OBUISIINX:

- JeKIUH O(OPMISIIOTCS B BHJE AJIEKTPOHHOIO JOKYMEHTa, JOCTYHMHOIO C MOMOILBIO
KOMIIbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEUeHUEM;

- TMCbMEHHBIE 3a/laHds BBIIIOJHSIOTCS HA KOMIIBIOTEPE CO CHEIUAIN3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYEHUEM, UJIM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieurBaeTCsl MHIUBUIyaIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jrokc;

- JUIs BBIIOJHEHUS 3aJaHMs NP HEOOXOJUMOCTH IPEIOCTABISACTCA YBEINYHMBAIOLICE
YCTPOMCTBO; BO3MOKHO TaKXK€ UCII0JIb30BAHUE COOCTBEHHBIX YBEJIUUYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a7JaHUs 0O(POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHOU (hOpME MITH BBITIOJIHSIOTCS B MMCBbMEHHOM (hopme Ha
KOMIIBIOTEPE.

e Ui TIIYXHUX U cIa00CIbIIIAIIHX:

- Jekuud O(OPMIISIFOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTa, JHOO TPEIOCTaBIISETCS
3BYKOYCHJIMBAIOLIAsl annapaTypa HHAUBUYaIbHOTO M10JIb30BaHMS;

- MUCHbMEHHBIC 3aJJaHUs BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMeH M 3auéT MNPOBOAATCA B NHUCbMEHHOW (hopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

e JUIs JIML C HAPYLIEHUSIMU OIIOPHO-/IBUraTEILHOIO annapara:

- JeKUUM O(OPMIISIIOTCA B BHJIE 3JIEKTPOHHOI'O JOKYMEHTa, JOCTYHHOI'O C IOMOILBIO
KOMITBIOTEPA CO CHEIMATHN3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUeHUEM;

- IHUCBMEHHbIC 33JaHUs BBINOJHAIOTCA HA KOMIBIOTEPE CO CHEHMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEeYeHUEM;

- 9K3aMeH M 3au4€T MPOBOAATCS B YCTHOU (hopMe UM BBIOJIHSIIOTCSA B TUCbMEHHON (hopme Ha
KOMIIBIOTEPE.

ITpu HEOOXOTUMOCTH MpeTyCcMaTpUBAETCs yBETUUEHUE BPEMEHHU AJIs1 IOATOTOBKU OTBETA.

[Ipouenypa  mpoBeaeHHs  MPOMEXKYTOUHOM — arrecTauuu  Uid  OOydaroluxcs
YCTaHABIMBAETCS C Y4YETOM UX HMHIUBUAYAJIbHBIX ICUXO(PHU3HMUECKUX OCOOEHHOCTEH.
[TpomexxyTouHast aTTecTalysl MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

ITpu npoBeneHNM HpoOLEIyphl OLEHUBAHUS PE3yJIbTaTOB OOyuUeHHs IMpeayCcMaTpHBaeTCs
UCIIOJIb30BAaHME TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBS3M C HHIUBUAYAIbHBIMU
0COOEHHOCTSAMHU O00ydYaroIuxcsi. DT CPEJCTBa MOTYT OBITh MPEJOCTABIEHbl YHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[IpoBeneHnre mpoueaypbl OLIEHUBAHHUS  pe3yiabTaToB  OOy4deHHs  JIONyCKaeTcs ¢
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs A0CTyN K MH(MOPMAIMOHHBIM U OMOIMOrpauyeckuM pecypcaMm B CETH
WuTepHer s kaxaoro oOywaromierocst B (gopmax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUATHUS HH(POPMALIUH:

® IS CJICIIBIX U CIA0OBUISAIINX:

- B [Ie4aTHOM (hopMe YBETUUEHHBIM IIPUPTOM;
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme ayauodaiina.

® I TUIYXUX U CIa0O0CTBIMIANTNX:

- B Ie4aTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e IS 0O0YYarOUIMXCs C HApyIIEHUSIMU OTIOPHO-/IBUTaTEILHOTO annapara:
- B IeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.
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YueOHbIC ayAUTOPUH ISl BCEX BHJIOB KOHTAKTHOM M CAMOCTOSITEILHON pabOTHI, HAydHas
OnbnMMoTeKka W WHBIC TOMEIIEHUS JJisi O0yYeHHUs OCHAIICHBI CHEIHATbHBIM 00OPYIOBAaHHEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMH CPEJCTBAMU O0YUCHUS:

® JUIS CJICHBIX M CIIA00BUASIINX:

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- mucruieeM bpaitis PAC Mate 20;

- mpunTepom bpaitns EmBraille ViewPlus;

® I TUIYXUX U CJIA00CTBIIIANTINX:

- aBTOMATHU3MPOBAHHBIM pAOOYMM MECTOM JJs JIIOJACH C HapylIeHHEeM CcllyXa H
Ca00CIIBIIAIINX

- aKyCTHUYECKHI YCWINTENh U KOJOHKH;

e U OOYYAIONINXCS C HAPYIICHUSIMU OTIOPHO-IBUTATEILHOTO arrapara:
- IEPEIBKHBIMU, PETYJIUPYyEMBIMH 3proHOMHUYeckumMu napramu CHU-1,
- KOMITBIOTEPHOM TEXHUKOW CO CIIeIMaTbHBIM IPOrPAMMHBIM 00€CIICUYCHUEM.

9. MeToauyeckue MaTepuaJbl

9.1. [Inanbl IPaKTUYECKUX 3aHATUN

Tema Nel. Knaccupukanusi v npuBeeHHe K KAHOHUYECKOMY BUJYy YPaBHEHHUIl B
YaCTHBIX NPOM3BOIHBIX BTOPOT0 MOPSIAKA.

N3 xuuru: COOpHUK 3a/1a4 [0 MaTeMAaTHIECKON (H3KKe: yueOHOe TOcoOre isi YHUBEPCUTETOB
/ b. M. Bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-¢ u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3amauu Juis pemienus B aynurtopun:  [maBal § 1 Ne3,5,7,9, 13, 17, 21;
I'maBa 1 § 2 Ne 25, 27

Jomamaee 3aganue: I'maBal§ 1 Ne 2,6, 8, 10, 12, 16, 22;
I'maBa 1 § 2 Ne 24, 26
JIOIOTHUTENBHO: I'maBal§ 1 Ne 14, 15, 18, 19;

I'maBa 1 § 2 Ne 28, 29
Konumponvnvie sonpocwi:

1. Knaccudukanuss v mpuBeIeHHE K KAHOHHMYECKOMY BHUIY YPaBHEHHH B YaCTHBIX
MIPOU3BOTHBIX BTOPOTO MOPSIKA ISl (PYHKIIMU ABYX HE3aBUCHUMBIX TIEPEMEHHBIX.

2. Knmaccudukanmss u mnpuBeneHHEe K KAaHOHMYECKOMY BHUIY YpaBHEHUM B YaCTHBIX
MPOU3BOJHBIX BTOPOTO MOPSAAKA C TMOCTOSHHBIMH Kod(uumeHtamMu ans (QYHKIHH
OoJiee IBYyX HE3aBUCUMBIX TIEPEMEHHBIX.

3. O6nacTtu runepOONMYHOCTH, TAPAOOTUIHOCTH U AILTUITHYHOCTH.

Tema Ne2. @usuyeckue 3a1a4M, NPUBOASIIINE K YPABHEHHAM rHIep00JM4ecKOro THIa.
ITocranoBKka KpaeBbIX 3a/1a4.

N3 kauru: COOpHUK 3a]1a4 110 MaTeMaTu4eckoi (usmke: yuebHoe mocodue /uisi yHUBEPCUTETOB /
b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. [2,
m.6.2]:

3agaum i pemenus B aynuropun:  [maBa 1§ 1 Ne 1, 15, 23, 33, 50
JlomalliHee 3agaHue: I'maBa Il § 1 Ne 2, 16, 24, 34, 51
JlomomHuTEenbHO:! I'maBaIll § 1 Ne 3,4,7,17, 37
Konmponvusie 6onpochwi:
1. CBoOoanbIe KONMEOaHUS B Cpeie 0€3 COMPOTHBIICHHS.
2. Bo3mytieHnbie KoyeOaHusl.
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3. Konebanus B cpesie ¢ COMPOTUBIICHHEM.
4. KycouHO-OJHOPOHBIE CPEIbI.
5. CocpenoroducHHbIC (PAKTOPHI.

Tema Ne3. Meroa pacnpocrpansiromiuxcs BoJiH (Meroja Janamoepa).

W3 xaurn: COOpHHUK 3a/1a4 [0 MaTeMaTHIECKON Qu3KKe: yueOHOe TTOCOOHE Il YHUBEPCUTETOB
/ b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-e u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3aga4u JJ1sl peIICHUs B Ay IUTOPUU: I'maBa I § 2 Ne 52, 59, 69, 78
JlomaiiiHee 3a/1aHKe: I'maBa II § 2 Ne 53, 61, 70, 79
JlonmomHuTeIbHO: I'maBa Il § 2 Ne 54, 62, 71, 87
Konmponvhnsie 6onpocnwi:

1. 3agaun 1y1st 6€CKOHEYHOW CTPYHBI (CTEPIKHS).

2. 3agauu 1S OJIYIIPSIMOiA.

3. KycouHo-ogHOpOAHbBIE CPEMBI.

5. CocpenoroueHHbIE (PAKTOPHI.

Tema Ne4. Meron pa3zaesieHus nepeMeHHBIX JIsl yPaBHEHUH rHIep00oJM4ecKoro Tuma.

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

3amauu juis pemienus B ayaqutopun:  ['maBa Il § 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
JlomoTHUTEIBHO: I'maBa IT § 3 Ne 102, 109, 124, 128, 136, 140, 145, 166
Konumponvuvie gonpocwi:

1. Meron pa3neneHus NepeMEHHBIX.

2. CBobGosHbIe KonebaHus B cpesie 6€3 COMPOTUBIICHHUS.

3. CBoOOHBIE KOIEOaHUs B CPEIE C COMPOTUBICHUEM.

4. Bo3aMy1ieHHbIe KOJIeOaHMsl.

5. Konebanus mpu HEOTHOPOTHOCTH CpEI.

Tema NeS5. @usznueckue 3a1a4u, NPUBOASIIINE K YPABHEHUSM Napado/JMyecKoro TUma.
ITocTanoBKka KpaeBbIX 3a1a4.

W3 xuuru: COOpHUK 3a/1a4 [0 MaTeMaTHIECKON (u3uKe: yueOHOoe ocodue i YHUBEPCUTETOR/
b. M. bynak, A. A. Camapckuii, A. H. Tuxonos. — 3-¢ u3a. — M.: Hayka, 1979. — 688 c. [2,
n.6.2]:

3anauu ams pemieHus B ayautopun:  [masa III§ 1 Ne 1, 10, 12, 18

Jomarmnee 3amanue: I'maBa Il § 1 Ne 3, 8, 14, 19

JIOIOTHUTENBHO: I'maBaIlll § 1 Ne 4, 6, 13, 20

Konmponvhuvie 6onpocuwi:

1. 3aKOHBI TEMIOMPOBOIHOCTH U AU Py3un.
2. luccunatruBHbBIE YpaBHEHUS JIJIs1 OJHOPOJHBIX cpell. HauanbHble ¥ rpaHUYHbIE YCIIOBUSL.
3. HeogHOpoaHbIE cpeabl U YCI0BUS conpskeHus. KycouHO-0THOpOIHbIE CpEMbI.
4. CocpenotoueHHbIE (AKTOPHI.
5. Ilogo6ue kpaeBbIX 3ajau.

Tema Ne6. Ilpumenenue uncaeHHOro 1udgepeHIupPOBAHUSA.
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N3 xuuru: [IpakTukyM 1o YUCIEHHBIM METOJIaM B BHIYMCIIUTENBHBIX cpepax Matlab u Mathcad.
bactpon A. A., Oxankuna E.Il. - Mocksa: PITY, 2019. - 162 c. - Pexum pgocryna:
http://elib.lib.rsuh.ru/elib/

3anauu U1l peIeHUs B ay IUTOPUU:

3ananue 1.

BouruncinTe 3HaYeHHe MepBOil NMPOM3BOAHONW (PYHKUMH, 32JaHHOH TAOJIMYHO, UCIOJIb3YS
HHTEPNOJSAIMOHHbIe MHOrowienbl Jlarpan:ka m HbloTOHA, M OLEHHMTe MOrpPelIHOCTH
MeToa0B. CocTaBbTe (PYHKIMIO, TO3BOJISIIOLIYI0 HAXOAUTH 3HAYEHHUE NEPBOH NMPOU3BOAHOM

B JAHHBIX TOYKAaX Xi U B JI000H HpOMe)RyTO‘lHOﬁ TOYKE C IOMOIIBIO MMPUKJIAAHBIX IIPOrpaMM:
1) Mathcad;
2) Matlab

F(x) [a, b]
In(x) —0.34 [2; 3]

Koumponvusie sonpocoi:

B kakux ciydasx HCIOJIB3YIOT YUCiIeHHOe TuddepeHrpoBaHue?

B uem ocoOeHHOCTD 3a/1a4M YnUCIeHHOTO AuddepeHnpoBans?

I'paduueckas uHTEpHIpeTaus YucieHHoro auddepeHunpoBanms.

NuTepnonsiiuonHas ¢popmyna Jlarpanxka A paBHOOTCTOSIIINX Y3JIOB.

dopmyna gucieHHOro audPepeHIIMpPOBaHNUsS HA OCHOBE MHTEPIOJSIIMOHHON (OPMYIIBI

Jlarpanxa.

6. dopmyna Ui ONEHKH MOTPEIIHOCTH YHCICHHOro Mud(depeHIHpPOBaHUS MO (GopMylie
Jlarpanxa.

7. ®opmyna yuciIeHHOTO MU GEpEeHIMPOBAHNS HA OCHOBE WHTEPHOJSIIHOHHBIX (HOpMyI
HproroHa.

8. dopmyna IS ONEHKH MOTPEITHOCTH YHCIeHHOTo nuddepeHupoBanus no GopMyinam
HproroHa.

9. Kak BiuseT Ha TOYHOCTH YHCACHHOTO au(depeHIIMpOBaHNs BeInYrHA I1ara h?

arONE

Tema Ne7. Pemienne 00bIKHOBEHHBIX JH( (epeHIHATbHBIX YPABHEHUH.

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

3agaun JJ1s1 peNICHUs B ayIUTOPUH:
3amanue 1.
Pemmts 3anauy Ko nast 1Y y' = f (X, y) Ha oTpe3ke [a, b] npu 3anannom HY y(a) =Cc n
niare HHTerpupoBanus h:
1) meromxom Diisiepa ¢ marom h u h/2;
2) metoaom Pyure-KyrTol ¢ marom h u 2h;
3) meronom Anamca;
4) meronom Iuxapa.
C TIOMOIIIBIO MPUKITATHBIX TPOTPAMM:
1) Mathcad,;
2) Matlab
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JlanHble 1J1s aHAIM3A:
f(x, y) = x + cos(y/sqrt(11)) na orpe3ke [2.1; 3.1], HauaabHoe ycaoBue y(2.1) = 2.5, mar h =
0.1.

KoumponwHuie gonpocuwi:

1. Onummre pemenue 3amaun Komm s auddepeHnuanbHbIX  ypaBHEHUH THEPBOTO
HOpsJKA.

2. TloscHute rpaduyuecKkyl0 MHTEPHPETALUI0 UYUCICHHOTIO pemieHus AudQepeHnnarbHbIX
YPaBHEHUM.

3. IlpuBenute KiaccuuKauioo MeETONOB pemeHus auddepeHnrnaIbHbIX YpaBHEHUH B
3aBHCUMOCTH OT (POPMBI MPEJICTABICHHS PEILICHHS.

4. OnuimuTe NPUHIUI CKUMAIOIIUX OTOOpaKEHUH.

5. TlpuBenute pekyppeHTHYIO opmyity merona [Iukapa.

6. OnummuTe METOJT IOMaHHBIX Dijepa.

7. Kakwue ¢popMyIibl HEOOXOAUMO TPUMEHSATH IS MOJyYCHUS 3HAUYCHUN MCKOMOW (DyHKIIUU
1o MEeToly Junepa?

8. B uyem cocrour otnuume TpapUUECKHMX HMHTEpPHpeTauil Merona Diiepa U
YCOBEPILIEHCTBOBAHHOT'O METO/IbI Diiepa?

9. Omnwumwute meto Pynre-KyTThr.

Tema Ne8. [IpuMeHeHue YMCAeHHOTO pelieHus U depeHIIHATLHBIX YPABHEHHH B
YaCTHBIX IPOU3BOJIHBIX.

W3 kauru: [TpakTHKyM 110 YMCICHHBIM METOJIaM B BBIYUCIUTEIBHBIX cpepax Matlab u Mathcad.
bactpon A. A., Oxankuna E.Il. - Mocksa: PITY, 2019. - 162 c. - Pexum pocryna:
http://elib.lib.rsuh.ru/elib/

3anauu U1l pelieHus B ayIUTOPUH:
3ananue 1.
Hcnoab3yst MeTO/I CETOK, COCTABbTe (PYHKIHMIO, Peau3youlyo pemenue 3agaun Jupuxie

AJiA ypaBHeHus Jlanuiaca 3JuIMITHYECKOr0 BUAA
A% 8Zu
ﬁ E =0c 3aganubiMu HY u ¢ marom h = 1. YTouHeHHe pelieHUs] HEOOXOIUMO
NMPOU3BOAUTH 10 COTHIX J0Jiell ¢ moMoubi mpouecca JIubmMaHa ¢ MOMOIIBIO MPUKIIATHBIX
MIPOTrpaMM:

1) Mathcad;

2) Matlab

J{aHHbBIE 1JIA aHAJIU3a:
X2 +y? =16, u(x, y): 0.5|x| +|y|.

3amanue 2.

Hcnosb3ys MeTo CeTOK, COCTaBbTE (PyHKIHMIO, PeaJTH3YIOLIYIO pelieHue CMEIaHHOU

3apayu 1 1Y mapa6oim4eckoro tumna:

] 82

i = a—: npu 3agannbix HY: U (x, 0) = f(x), u(0, t) = @(t); u(0.6, t) = ¥(t), rae x € [0; 0.6].
&

Pemenne BoimosHuTe mpu h = 0.1 gas t € [0; 0.01] ¢ Tpemsi fecATHIHBIMH 3HAKAMM, CUHTASI

0 =1/6 [13] c mOMOIIBIO NPUKIAAHBIX IPOTPAMM:
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1) Mathcad;
2) Matlab

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

3amanue 3.
Hcnoab3yst MeTO CETOK, COCTaBbTe (PYHKIHIO, PeATH3YIOILYI0 PellleHie CMeIIaHH O
3a/1a4M I YPaBHEHHS K0J1e0aHUS CTPYHBI:
a2 a2
aT: = a_: ¢ HY: u (X, 0) = f(X), u(x, 0) = ®(x), rae X € [0; 1] u TY: u(0, t) = @(t); u(l, t)
X

=¥(x). Pemenne BbImosHuTEe ¢ marom h = 0.1, onpenensis 3Hauenuss pyakouu Uu(X, t) ¢
YeThIPbMS JeCATHYHLIMHE 3HaKkamu, npudeM 0 < t < 0.5 [13] ¢ moOMOMIBIO MPHUKIATHBIX
porpamm:

1) Mathcad;

2) Matlab

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

KOHmpOJleble eonpocsl.

1. Jlaiite omnpenenenue nudQpepeHunanbHbIM YPaBHEHUSM B UYAcCTHBIX IPOMU3BOJIHBIX.
Onumure pemenue auddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOHBIX.

2. Jlaiite omnpenenenue NMHEHHBIM Au(QEepEeHIUATBHBIM YPaBHEHUSIM B  YacCTHBIX
IPOU3BOIHBIX.

3. Ilepeuncnure THUNBI JUHEHHBIX Au(QEepeHINANTBHBIX ypaBHEHUH C TOCTOSHHBIMHU
Kod(ppuLIMEeHTaMH, a TaKXkKe yCIOBUS UX KiacCU(UKaLUK.

4. llpuBenaute mnpumepbl NOpocTeHmux audQepeHnaIbHblX YpaBHEHUH B YacCTHBIX
MPOU3BOIHBIX JUTUITUYECKOTO U NMapaboINuecKOro THUIIOB.

5. Kakum o6pasom pemaercs 3amaya Komm ang guddepeHIManbHbIX ypaBHEHUH B
YACTHBIX IPOU3BOJHBIX.

6. KaxoBbl HauabHBIE U KpaeBble YCIOBUS s M (HepeHINAIBHBIX YPaBHEHUI B YaCTHBIX
IIPOU3BOIHBIX?

7. Kakum o0pa3oM pemiaroTcs KpaeBas M cMellaHHas 3afaud g JuddepeHnuanbHbIX
YPaBHEHUH B YACTHBIX MTPOU3BOJHBIX?

8. Omnmmmre pernrenue «3anauu Jupuxiey ms ypaBHenus Jlammaca?

9. Jlaiite omnpeneneHue TapMOHMUYECKHMX (yHKIMH B Teopun U epeHInaIbHBIX
YpaBHEHUI B YaCTHBIX MTPOU3BOJIHBIX.

10. ITepeurcnute METOBI YUCIEHHOTO pelieHns AudQepeHInanbHbIX YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX.

11. TTosicHuTe MeTOT KOHEUHBIX pa3HOCTeH (CeToK)?

12.Tlpu  pemrennn  nuddepeHINaTbHBIX  YPaBHEHUH  KakWe TOYKH  HA3bIBAIOTCS
BHYTPEHHUMH, rpaHnuHbIMU | 1 | pona?

13. OnmummTe pemreHue 3anaun J{uprxie METOA0M CETOK?

14. Hanumure ¢opmyiy, Mo KOTOpoil mpu pemeHuH 3agaud J{Upuxjie MeTOAOM CEeTOK
HAXOJATCS 3HaUeHUs (QYHKUMU BO BHYTPEHHUX M BHEIIHUX (IPaHUYHBIX) y3JIax.

15. TIpu pemenun 3anaun Jupuxiie METOJJOM CETOK KaKMM OOpa3oM BBINOJHSETCS rpyboe
npUOIMKEHNE UCKOMBIX 3HAUE€HU ?

16. Onumure npouecc ycpeanenus Jlubmana.

17. OnumnTe nporecc pemenus 3a1aun JJuprxie MeTo10M CETOK.
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18. Kakyto dhopmyny HEOOXOAMMO HCIIONIH30BaTh MIPH pacyeTe 3HAYCHHS UCKOMOW (DYHKITUH
BO BHYTPEHHMX y3JIaX CETKH, IIPU PEIICHUN YPABHEHUS TEILIONPOBOIHOCTH?
19. OnummTe anropuTM peIIeHus ypaBHEHHS TEIUIONPOBOAHOCTH METOJOM CETOK.
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Ipuiaoxenus

Ipunoowcenue 1
AHHOTAIUA JUCHUIIJINHBI

Hucuummna «[IpuOnmxeHHble METOABl pEUIeHHs 3aJad MaTeMaTHYecKOW (UMK
peanusyercss Ha (akyipTeTe HHPOPMALMOHHBIX CHCTeM U Oe3omacHocTH  Kadenpoit
(byHIaMEHTAIbHOW U MPUKJIATHON MaTEMaTHKH.

Llenv oucyunaunbl: UCTIONB30BAaHKUE MTAKETOB MPHUKJIATHBIX IPOrPaMM JUIsl peIlieHus 3a1a4
npuOJIMKEHHBIMU METO/IaMHU YPaBHEHUI MaTeMaTHYECKON (PU3UKU

3a0auu: O0O0y4YUTh CTYACHTOB pEIICHUIO 3ajay, MPEACTaBIATh pPELUICHHUsS MOJHBIM
rpaM4ecKuM MaKeTOM, OIICHUBATH MOy4YE€HHBIC PEIICHUS, IPEICTABIISATH IIPOTHO3HI.

JucuumuivHa HarpasieHa Ha pOpPMHUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

e JIKV-1. CmocobeH NpOBOAUTH  CHCTEMAaTHU3allMI0, AJITOPUTMHU3ALMI0  KOHKPETHBIX
UHPOPMALIMOHHBIX IOTOKOB IO MECTY HAayuYHBIX HCCIEJOBaHHUM, IPOU3BOACTBEHHON
JIEATEIIbHOCTH

B pesynbrare ocBO€HUS AUCUUIIINHBI 00YyYaIOIIUICS JOKEH:
3namv: OCHOBHbBIE THIIBI YPAaBHEHMH MaTeMaTHUecKOM (U3MKM M METOJAbl MX BBIBOJA U3
(bU3HMUECKUX MOJIETICH; METO/Ibl MPUOIMHKEHHOTO PEIIeHNs] 0a30BBIX YPaBHEHHI MaTeMaTHUECKON
bu3HKH.

Ymems: TpOM3BOINTH OLEHKY KauecTBa IIOJMYYEHHBIX PEIICHUM IPHUKIAIHBIX 3a/a4; peuarh
YpaBHEHHUsS C 4YacTHBIMH IIPOU3BOJHBIMU IEPBOrO  IOpsAAKa, ypaBHeHHA Tuddy3un
(TETUTOTPOBOIHOCTH ), BOJTHOBOE YPaBHEHHE C TTOCTOSHHBIME KO (DUIIHEHTAMU.
Bnademw: makeTaMy NPUKIAJHBIX HPOTpaMM Ui PELIeHUs YypaBHEHHUH MaTeMaTH4ecKOl NpH
aHaJIM3€ MATEMATHYECKUX MOJENEW pealbHbIX CHCTEM; HABBIKAMH MaTeMaTH4eCKOU
dopmanu3anuu NPUKIAIHBIX 33/a4; aHATW3a M UHTEPHpPETalM PELIeHUH COOTBETCTBYIOIIUX
MOJIETIEH.

ITo nqucuumuMHe NpeaycMoTpeHa MPOMEXyTOUHas aTTecTalus B popMme 3adera.

OO611ast TpyA0€MKOCTh OCBOEHUS! IUCLUUIIIIMHBI COCTABIISIET 2 3a4E€THBIE €TUHUIIBI.



23

Ipunoocenue 2

JUCT UBMEHEHUMIA
No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PITJ] nokymeHT, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA
1 | Ilpunoxxenue K nucty usMeHeHui Nel 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel
1. Crpykrypa gucuunjunsl (1.2 aas Hadopa 2020r.)

OO0mmast TpyJ0EMKOCTh AUCHUILUINHBI COCTABIISACT 2 3.€., 76 4., B TOM YHCIie KOHTaKTHas pabora
oOydaromuxcs ¢ mpernoaaBarenieM 28 4., caMoCTosITeNIbHast paboTa oOy4daromuxcs 484.

Tabnuya 1
Buner yae6HOI paboThI
(B yacax)
KOHTakTHAA - DopMBI TEKYLIIETO KOHTPOJIS
No Pasien . § % yenesaemocTH,
S| z 5 (hopMa IpoMeKyTOTHOM
/1 JIUCLIUILINHBL/ TEMBI & =
o 8 2 =S| 5 aTTeCTaluu
5 = Ew|l 08| 5 = (no cemecmpam)
S| B | 5E| 28| ¢&
S8 |EE| 55| 5%
a2
1 |(OcHoBuble ypaBHeHHS |6 |2 4 10 Yyactre B AUCKyCCHH Ha
MaTeMaTHYeCKON NPaKTUIECKOM 3aHSATHU
bu3NKH u pedepar
NPUKJIAJHBIC  TTaKeThI
nporpaMm
2 |YpaBHeHus 6 |4 4 10 Omnpoc
TUTIEPOOTIIECKOTO Pacuérao-rpadrueckas
THTIA paborta
VYuyacTtue B JUCKYCCHM Ha
NPaKTUIECKOM 3aHSITHU
pedepat
3 |[YpaBHeHus 6 |2 6 10 Omnpoc
napaboInIecKoro VY4acTre B IUCKYCCUH Ha
THIIA MPAaKTHYECKOM 3aHATHU
pedepar
4  |YpaBHeHUs 6 |2 2 10 Omnpoc
PILTUIITUYIECKOTO THIIA VY4acTre B IUCKYCCUH Ha
MPAaKTHYECKOM 3aHATHU
pedepar
5 | 3auér 6 2 8 OTBeTHI Ha BOIPOCHI
Hroro: 10 18 48

2. O6pa3oBartesibHble TexHOJI0oruu (K m.4 Ha 2020r.)

B mepuoa BpeMEHHOro HMpPUOCTAHOBIEHHS MOCEIIEHHs O0YYaroIUMHUCS TMOMEIEHHH U
tepputopun PITY nanga opranuzanuum ydeOHOro mpolecca ¢ HPUMEHEHUEM 3JIEKTPOHHOTO
0o0y4YeHHsI W JAUCTAaHIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHH MOTYT OBITh MCIIOJIB30BaHbI
cienyroue 00pa3oBaTesIbHbIE TEXHOJIOTHH:

— BUJICO-JICKIIUH;

— OHJIAWH-JIEKIIMH B PEKUME PEATBHOTO BPEMEHH;

— JIIEKTPOHHBIC YUYeOHUKH, yueOHbIe TOCOOUS, HayYHbIE U3JaHUS B DJICKTPOHHOM BUJIE U
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECYpCaM;

— CHUCTEMBI ISl DJIEKTPOHHOI'O TECTUPOBAHUS;

— KOHCYJIBTAIIMH C MCIOJIb30BAHUEM TEIIEKOMMYHUKAIIMOHHBIX CPEJCTB.
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3. [lepeyeHn coBpeMeHHBbIX MpodeccuoHaIbHbIX 0a3 1aHHbIX (b/l) 1 nHpopMauoHHo-
cnpaBouHbIX cucteM (MCC) (k m. 6.2 Ha 2020r.)

Tabnuya 2

Ne Hanmenosanue
/a

1 | Mexnaynapoansie pedeparuBHbie HaykomeTpuueckue bJl, noctymHsie B paMkax
HaroHaJILHOU nmoanucku B 2020 r.

Web of Science

Scopus

2 | [IpodeccronanpHbie TOTHOTEKCTOBBIE bJl, JOCTYyIHBIE B paMKaX HaIlMOHAJILHON
nonamucku B 2020 r.

Kypuansr Cambridge University Press

SAGE Journals

Kypuansl Taylor and Francis

3 | KomnbroTepHble cripaBOYHbIE IPABOBbIE CUCTEMBI
Koncynsrant [Lroc,
['apanT

4. Ilepeuennb mporpammHuoro odecnedenus (INO) (x n.7 na 2020r.)

- OJ151 IeKYULL:
Tabauya 3
Haumenosanue 110 Crnioco6 pacnipoctpanenus (uyersuonHoe
U c60000HO PACNPOCPAHACMOER)
Microsoft Office 2010 Pro JIMLICH3UOHHOE
Windows XP / Windows 7 / Windows 10 JIUIIEH3UOHHOE
Kaspersky Endpoint Security JIMLIEH3UOHHOE
Zoom JIMIIEH3UOHHOE
- OJIsL NPAKMUYECKUX 3AHAMULL:
Tabnuya 4
Haunmenosanmue [10 Crioco6 pacnpocTpaHeHHs
Windows XP / Windows 7 / Windows 10 JIALIEH3UOHHOE
Microsoft office 2010 Pro JIALICH3UOHHOE
Microsoft Visual Professional JIMIIEH3UOHHOE
Mozilla Firefox CBOOOJHO paclpocTpaHsIeMoe
Matlab JIALIEH3UOHHOE
Mathcad Education - University edition JINLIEH3UOHHOE
Kaspersky Endpoint Security JIMIICH3HOHHOE
Zoom JIMIIEH3HOHHOE
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