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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc “YpaBHenust mMaremarudyeckol (Qu3MKu~ SIBISETCS OJHUM M3 0a30BbIX

KypCOB I1MKJIA CHELHMAIbHBIX JAWCUUIUIMH i  HanpasineHusa — «lIpuximagnas
MaTeMaTHKa).

Ilenpr0  Kypca ABIAECTCS IOJYYEHUE LIEJIIOCTHOIO  IPEICTaBICHUSA
mporeccax M SBJICHUAX, HUMEIOMMX  (QHU3MYECKYI0 TMPUPOAY, I[OHHUMAaHHE

BO3MOXHOCTH COBPCMCHHBLIX MATCMATHYCCKUX MCTOAOB TIO3HAHHA IMMPHUPOIbI

OBJIAJICHUE HMMHU Ha YpPOBHE,

HEOOXOIUMOM JUIsl pEIICHHs 3a/ad,

CCTCCTBCHHOHAYYHOC COACPIKAHUC.

1.2 3apauu u3yyeHus JUCUMIIMHBI

3amaya Kypca —

OCBOCHHE METOAOB HMCCICAOBAHUA

3a1a4  ypaBHEHUU

MaTreMaTu4eCcKou (I)I/ISI/IKI/I N YMCHHUC UX HUCIIOJIb30BATh

1.3 IlepeueHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILIHHE

(MoyJ110), COOTHECEHHBIX

¢ IJIAHUPYeMBbIMHM  pe3yJabTaTaMH

o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue NMHOUKaTopa
AOOCTUXEHNA KoMneTeHunmn

3aI'I.I'IaHVIDOBaHHbIe pe3ynbTtaTthbl 06y‘-IeHVI9| no ancuuniunHe

ITK-3: Cnoco0eH npuMeHSITh MATEMaTHYeCKUH annapar AJisi peleHust

NMOCTABJICHHBIX 3aJa4.

TIK-3.1: 3HaTh OCHOBBI
PUMEHEHHUST MaTeMaTHYECKOIO
arrapara Jiisi pericHus
[TOCTaBJIEHHBIX 3a/1a4.

[TpuHIUTIBI TOCTPOCHUS MaTEMATHYECKUX MOJIeIei
CTallMOHAPHBIX M HECTAMOHAPHBIX MIPOIIECCOB
CdopmynupoBars MareMaTH4ecKyo MOIeIb (ypaBHEHUS
Y TPAaHUYHBIE YCIIOBHUS) HAa OCHOBE (pr3nUecKoi Moaen
MareMaTH4ecKrUM anmaparoM JUTsl peIeHHs 3a/1a4d
MareMaTn4ecKor (GU3UKH (METO/Ibl YIPOLICHUS U
UHTETpUpoBaHus 1u(dHepeHInaTbHBIX YpaBHEHHUH B
YaCTHBIX MIPOU3BOIHBIX

I1K-3.2: YMeTh caMOCTOSITENIHO
pa3pabarbiBaTh MaTeMaTHUECKHE
MO/JIEJIH, Ha OCHOBE
COJIePIKATEILHOTO U
(U3UYECKOTO OMUCAHUS
IIPOLIECCOB U OOBEKTOB.

[TpuHIUTIBI TOCTPOCHUST MaTEMATHYECKUX MOJIeIICH
MIPOIIECCOB pacIpoCTpaHeH sl KoieOaHui,
TETJIONMPOBOAHOCTH, TUhPy3un

BBIOPATh METO/] pEIIEHUS IOCTABICHHON 3a1a4H
MareMaTUYecKUM anmaparoM JUTsl peIIeHHs 3a/1ad
MareMaTu4eckoil puzuku

TIK-3.3: BiageTs OCHOBHBIMH
MOHSTHSMH U Pe3yJIbTaTaMu
OCHOBOIIOJIArarOIINX
MareMaTHYeCKNX TACIUILINH;

MOCTAHOBKM OCHOBHBIX HAYaJIbHO-KPAEBBIX 33/1a4 U
YCJIOBUSI UX KOPPEKTHOCTHU

MIOCTPOUTH PELIEHHUE U J1aTh €ro (PU3NYECKYIO
HMHTEPIIPETALUIO

MareMaTH4ecKuM anmnaparoM JUIsl peleHus 3a1a4
MareMaruueckor Gu3nKu (METOJ pa3esieHus
MEepPEMEHHBIX, METO/ (DYHKIIMU UCTOYHUKA, METOJ]
UHTETpaIbHBIX MPEoOpa3oBaHU)

1.4 OcobOeHHOCTH peajiM3aluu AMCHUILINHBI

SI3BIK peann3anuy TUCUUIUIMHBL Pycckuil.

3

HMEIOIIHNX

OCBOCHHHA




JucnumnuHa (Moayib) peanusyercs ¢ npumeHenneMm 20 u IOT

URL-anpec u Ha3BaHHWE IIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/enrol/index.php?1d=3079.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 4 (144)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 2(72)
MPaKTUYECKUE 3aHITHS 2(72)
CamocrosiTesqbHas padora
3(108)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. Knaccuukanusi ypaBHeHHUil ¢ YaCTHBIMM NPOU3BOHBIMHM BTOPOI0 MOPSAKA

1. 1. Knaccudukarus ypaBeHUH ¢ 9aCTHBIMHU
IIPOM3BOAHBIMU BTOpOTO nopsiaka. 2. Kanonnueckue
(bOpMBI TMHEHHBIX YPaBHEHUN C TTOCTOSTHHBIMH 4
koo unmentramu. 3. Knaccudukanms ypaBHeHUs] BTOPOTO
MOpsJIKa CO MHOTMMH HE3aBUCUMBIMU NIEPEMEHHBIMU
2. lIpuBeneHne ypaBHEHU BTOPOTO MOPSIJIKA C IBYMS U CO
MHOTMMH HE3aBUCUMBIMH NIEPEMEHHBIMU K KAHOHUYECKOMY 4
BUIY
3. Knaccudukarus ypaBHeHUH C YaCTHBIMH MPOU3BOIHBIMH 3
BTOPOTO MOPsIIKa

2. BbIBO OCHOBBIX YPABHEHHI MATEMATHYECKOI (U3MKHN M MOCTAHOBKA 33124




1. 1. YpaBHeHUE MaNTbIX MTOMIEPEYHBIX KOJICOAHUI CTEPIKHS.
2. YpaBHEHHUE MAITBIX NMPOJIOIBHBIX KOJICOAHH CTepKHS. 3.
YpaBHEHHE MaTBIX MTOTIEPEYHBIX KOJIeOaHN MeMOpaHbl. 4.
VYpaBHEeHHE IIEpPEHOCA TEIUIA B CTEPXKHE. 5. YpaBHEHHE
MepeHoca Terja B MpOCTPaHCTBE. 6. YpaBHEHUE
pacrpocTpaHeHHUe MPUMECH B MpocTpaHcTBe. 7. OCHOBHBIE
THUIIBI KPAeBbBIX 3a7a4

2. IlocTaHOBKa HAYATLHO-KPAEBBIX 337134 JJI1 OCHOBHBIX
YpaBHEHHUI MaTeMaTU4eCcKon (hU3UKHU

3. IlocTaHOBKa HaYaTbHO-KPAEBbIX 33/1a4

3. YpaBHeHusi runepo0JIu4ecKoro Tumna

1. 1. ITocTaHOBKa KpaeBbIX 3a/1a4 O MOMEPEYHBIX
KoseOaHusx CcTpyHsl. 2. Penykuus oOmieit 3anaqn. 3.
DHeprus konebanuit ctpyHbl. 4. TeopeMa eTMHCTBEHHOCTH.

2. Metoa pactipocTpanstomuxcs BojH. 1. dopmyna
J'Anambepa. 2. dusndeckas HHTEpHIpeTanus GopMyJIbl
J'Anambepa. Xapakrepuctuku. 3. HeognopoaHoe
BOJIHOBOE ypaBHEHME. 4. Y CTOMUMBOCTD pEIICHUN. 5.
[TonyorpannueHHas mpsiMasi ¥ METOJI TPOJAOIIKEHHUS. 6.
3anauu JJis OrPaHUYEHHOTO OTPE3Ka.

3. Pemenue 3ana4 o KoaeOaHUSX CTPYH U CTEPKHEN
METOO0M PaclpOCTPAHSAIOLINXCS BOJIH

4. Meron pazaeneHus nepeMeHHbix. 1. 3agada o CBOOOIHBIX
KosieOaHusX CTpyHbl. DyHKINS HCTOYHUKA. 2. Duznyeckas
uHTepnpeTanus pemenus. 3. [Ipencrasnenue
IMPOU3BOJIBHBIX KOJIeOaHul B BUAC CYIICPIO3ULUN CTOAINX
BOJIH. 4. Penienue HeoTHOPOTHOTO ypaBHEHUs. 5. Penykuus
obmelt 3agaun. 6. Konedbanus CTpyHbI B cpejie ¢
compoTuBiieHueM. 7. 3anaun 6e3 HaYaTbHBIX YCIOBUI




5. Pemenue 3ama4 0 KojaebaHUAX CTPYH U CTEPIKHEH
MCTOIOM pPa3zACICHUS TCPCMCHHBIX

6. PactipocTpaneHue BOJIH B mpocTpaHcTBe. 1. 3anaua
Ko ayis ypaBHeHHsI KoyieO0aHU# B IPOCTPAHCTBE. 2.
®opmyasl ['puna. 3. Meton ycpeanenus. 4. Meton ciycka.
5. ®uznueckas MHTEpIpeTaIus penieHu. 6. Meron
OTpaKeHUs. 7. XapaKTepUCTUIECKUNA KOHYC.

7. Pemenue 3anga4 o0 paclpOCTpaHEHUH BOJIH B
HIPOCTPAHCTBE

8. Konebanus oprannueHHbIX 00beMoB. 1. [TocTaHoBKa
3amaun. 2. 3anava lltypma-Jlnysumis. CroiicTBa
COOCTBEHHBIX 3HAYE€HUI U COOCTBEHHBIX (PyHKIUIL. 3.
Pemenue 3agaun MeTo10M paszienieHus IEpEMEHHBIX. 4.
Kone6anus npsmoyroiabHoit MeMOpansl. 5. Konebanus
KpYyIJIoi MeMOpaHBbI.

9. Pemenue 3ama4 o KojieOaHUSIX OTPAaHUYEHHBIX 00HEMOB

10. MeTo1 MHTETpaATbHBIX MPeoOpazoBaHmil. 1.
[Ipeo6pazoBanue ypoe. 2. [I[puMeHeHNE K PEIICHUIO
HavyaIbHO-KpaeBhIX 3a1ad. 3. [IpeobpazoBanue Jlamnaca.

11. ITpumeHneHne MeTo1a MHTETPAILHBIX MMPE0OPa30BaHHIA K
pELIeHHUIO 3a1ad JUIsl BOJTHOBOTO YpaBHEHUS

12. Pemienne HauanbHO-KPAEeBbIX 3a1a4 JJIst
rUnepoOINUECKUX YpaBHEHUH

20

4. YpaBHeHMs Tapa®oJIHYeCKOro THIa

1. 1. TTocTraHOBKa OCHOBHBIX HaYaTbHO-KPAEBbIX 3a1a4 JJis
ypaBHEHHMI mapadonaudeckoro Tuna. 2. [IpuHiummn
MakcumyMa. 3. Teopema equHCTBEHHOCTH. 4. HenpepbiBHas
3aBUCHMOCTD PEIICHMS OT HAYAIbHBIX M TPAHUYHBIX
YCIIOBUM




2. Meton paznenenus nepeMeHHbIX. 1. [lepBas kpaeBas
3a7a4a JyIsl OTHOPOIHOTO YPaBHEHUS TEIUIONPOBOIHOCTH Ha
otpeske. 2. dyHkuus uctounuka. 3. Heonnopognoe
ypaBHEHHUE TeruonpoBoaHocTH. 4. OO011as nepBas KpacBas
3amada

3. Pemenue Ha4YaJIbHO-KPACBLIX 3a/1a4 IJI1 YPABHCHUA
TCIIOMPOBOAHOCTH MCTOAOM pasACIICHUA IICPEMCHHBIX

4. 1. 3agaya Ko 1y1st ypaBHEHHS TETUIONIPOBOIHOCTH. 2.
OYHKIHS UCTOYHUKA 711 OECKOHEUHOU MPSIMOU U ee
du3nUecKass UHTEpIIpETaIUs.

5. 1. KpaeBble 3a1a4um 17151 TOJIyOTPaHUYEHHOM TPSIMOM.
Mertoa npoaokeHus. 2. YueT He0JTHOPAHBIX TPaHUYHBIX
ycnoBuid. 3. 3amava o pazoBoM nepexose. 4. 3amaun 6e3
HAYaIbHBIX YCIOBUI.

6. PerieHne HayabHO-KpaeBbIX 3a1a4 JUIsl ypaBHEHUS
TETJIONPOBOAHOCTH Ha OECKOHEYHOW U TIOJIyOTPaHUYEHHOM
MPSIMBIX

7. PacipocTpaHeHue TeIia B HEOrpaHUYEHHOM
npoctpancTBe. 1. DYHKIUS TeMITeparypHOTO BIUSHHS
TOYCUHOTO UCTOYHHKA. 2. Pemenue 3agaun Komm o
pacTpoCTpaHEHUH TEIIa B TPOCTPAHCTRE.

8. PactipocTpaHeHnue Tera B OrpaHMYE€HHBIX Teax. 1.
Cxema MeTo/1a pa3/ieiieHusl IepeMeHHbIX. 2. 3agaya 00
OCTBIBAaHUHU KPYTJIOTO LIUIUH/IPA.

9. Pemenue HaYaJIbHO-KPACBLIX 3a/1a4 O paCIIpOCTPAHCHUU
TCILJIAa B ITPOCTPAHCTBC U B OTPAHUYCHHBIX TEJIaX

10. enbra-pynkuus upaka u ee cBoiicTBa

11. IIpumenenue aenbTa-QyHKIMH K PEIISHUIO HAYaTbHO-
KpaeBbIX 3a7a4




12. Pemienne HauanbHO-KPAEBbIX 3a1a4 JJIst
napaboINYecKuX YpaBHEHUN

38

5. YpaBHeHHs1 JJJIMNITHYECKOI0 THIIA

1. 1. YpaBuenus Jlannaca u [lyaccona. IloctanoBka

KpacBbIX 3a1a4. 2. YacTHbIE peUICHUs YPABHCHUS Jlamnaca.

3. IIpeobpasoBanue 0OpaTHBIX paguyCc-BEKTOPOB

2. O61ue cBoiicTBa TApMOHUYECKUX (PYHKIMH. 1.
®opmyisl [ puna. aTErpnansHoe npeacraBicHue
pemienus. 2. ColicTBa rapMOHUYECKUX (QyKHIUH. 3.
[TpyHIMII MaKCUMyMa U CIIEACTBHS U3 HETO.

3. KpaeBble 3anaun 1 ypasHeHus Jlamiaca. 1.
BryTpeHHss nepBas kpaeBas 3a1a4a. 2. BHemHss neppas
KpaeBas 3a1aua. 3. BHyTpeHss Bropas kpaeBad 3anayda. 4.
Buemnss Bropas kpaeBas 3amaqya

4. PerieHne KpaeBbIX 3a/1a4 METOJOM PA3JICICHUS
nepeMmeHHbIX. 1. [lepBas kpaeBas 3anaya s kpyra. 2.
Nuerpan [lyaccona.

5. Pemienue kpaeBbIx 3a7a4 i ypaBHeHuH Jlamiaca u
ITyaccona

6. OyHKIMS UCTOYHUKA U1 ypaBHeHus Jlarutaca. 1.
@DyHKIUS UCTOYHUKA U €€ OCHOBHBIE CBOMCTBA. 2.
OnemeHTs! ekTpocTaruku. 3. [loctpoenue pyHkuun
UCTOYHUKA JUI c(epbl METOJIOM AIEKTPOCTATUYECKUX
n3o0paxenuii. 3. [TocrpoeHne HyHKIIMHM UCTOYHUKA JIS
KpYra METOJIOM JIEKTPOCTaTUYECKUX U300paKeHH 4.
QOyHKIUSA HCTOYHUKA JJIS TIOYIPOCTPAHCTBA

7. Ilpumenenre GyKHIUU UCTOYHMKA JJIs PEILICHUS
KpacBbIX 3a7a4 ais ypasHeHui Jlamtaca u Ilyaccona
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8. CrarmoHapHbI€ 337]a41 O MIEPEHOCE MACCHI B YCIIOBUAX

o 2
HEOJTHOPOIHBIX TEIUIOBBIX U DJIEKTPUUECKUX MOJeH
9. Penienune cTaioHapHbBIX 3a371a4 O IEPEHOCE MACCHI 4
10. Pemienue kpaeBbIX 3a/1au AJIs SIUTUITHYECKUX 34
YpaBHEHUI
Bcero 72 72 108

11




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Tuxonos A. H., Camapckuii A. A. YpaBHeHHs] MaTeMaTuyecKoi (QU3HUKH:
y4eOHUK JIIs1 PU3UKO-MATeMaTHUYECKUX CIIEHUATIbHOCTEN YHUBEPCUTETOB
(Mocksa: U3narensctBo MI'Y).

Bnanumupos B. C., XKapunoB B. B. YpaBHenus maremaruueckoit pusuku:
VYyebnuk ains By30B(MockBa: 3narenbeTBo GU3HKO-MaTeMaTnyecKoil
JUTEPATYPBHI).

3axapos E. B., Imutpuesa 1. B., Opauk C. 1. YpaBHeHUs] MaTeMaTu4eCcKoil
¢uzuku: yueb. 1 ctyaeHToB By3oB(MockBa: Akanemust).

Apamanosuu U. I'., JleBun B. 1. YpaBHenust maremarnyeckon pusuku: yueo.
nocobue(Mocksa: Hayka, [1. pea. ¢pus.-mar. nut.).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DAcIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

MeTtoiMka IpOBEICHUS 3aHATHI JIOIYCKaeT UCIIOJIb30BAHUE TEXHUICCKUX
cpeacTB (IPOSKTOPBI, MHTEPAKTUBHBIC TOCKH), 00CCIICUCHHBIX
COOTBETCTBYIOIINM MPOTPAMMHBEIM 00ECTICYCHUEM, TTPEIIaraeTcs
MPUMECHEHHE BBIYUCIIUTEILHON TEXHUKU U CTAaHIAPTHBIX TTAKETOB
npukiaaaabix mporpamm (MS Office, MathCad, MathLab u ap.)

4.3 NUurepHeT-pecypchl, BKJIWYaAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

Hanmaue 31eKTpoHHO-OU0IHOTEYHON CUCTEMBI (DIIEKTPOHHOM OMOIMOTEKH) U
ANIEKTPOHHOU UHPOPMAITMOHHO-00pa3oBarenbHOM cpeapl CDY, KoTophie
00ecreynBal0T BO3MOXKHOCTh WHAMBUAYATHHOTO JOCTYIA JUISl KaXI0TO
o0yyJaromerocs u3 J000i TOYKH, B KOTOPOM UMEETCSI JOCTYT K CETH
NHutepHer, kak Ha Tepputopun CDY, Tak 1 BHE YHUBEPCUTETA

S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHLIC CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa60q1/1M IIporpaMmmam

JUCHUIIIINH.

6 MartepuajbHO-TeXHMYeCKasi 0a3a, He0OX0AMMAA [IJIsl OCYLIeCTBJICHHS

00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

Meroirka npoOBEAEHHUS 3aHATHI JOIYCKAET KAK UCITOJIb30BAHUE TEXHUYECKUX
CpeAcTB (MPOEKTOPBI, MHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE Ay TUTOPHBIC
3aHATHS, OOeCrieurBaeMble CTaHIAPTHBIMU MaTepHATbHO-TEXHUYECKUMHU
CpeACTBAMHU
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