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1. lesiu 0OCBOEHUSA TUCHUTNIUHBI

EcrecTBeHHBIMM MaTEeMAaTHYECKMMU MOJENISIMU OOJIBIIMHCTBA SIBJICHUH M IMPOIECCOB B
IIPUPOJIE SABIAIOTCS yPaBHEHUS C YAaCTHBIMU IPOM3BOAHBIMU. BOJbIIOE YHCIO MAaTEMaTHYECKUX
MOJCJIEH DKOHOMHUKHM TakKK€ IIPEANoaraeT MCIOJIb30BAaHUE YPaBHEHHM C YaCTHBIMU
Ipou3BOAHBIMU. [103TOMY OCHOBHOHM LEJIBIO Kypca SIBJISIIOTCS M3YYEHHE OCHOBHBIX KJIACCOB
i depeHaIbHbBIX YpaBHEHHH C 4YacTHBIMH MPOM3BOJHBIMH, a TaKKe METOA0B UX
UCCIIEI0OBAHMS.

2. MecTO AMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi TUCIUIUTMHA OTHOCHUTCSL K 0053aTEIbHONM 4acTH 00pa30oBaTeIbHON MPOTrpaMMBbl U
BXOJUT B MOIyJb «MaTtemaruka ID».

Kypc «YpaBHeHus MaTeMaTndecKoi (PU3UKI» SBISIETCS BaXKHON YaCThIO MaTEMAaTHYECKOM
IOATOTOBKM CIELNUAJINACTAa 10 MATEMaTMKE M KOMIIBIOTEPHBIM HayKaM M SBJISIETCS CaMbIM
€CTECTBEHHBIM IIPEMETOM, I'JI€ CTYACHTHI MOTYT BUJIETh BBIXOJ CBOMX 3HAHUM 110 MAaTEMATUKE K
IPUKJIAJHBIM (B IIMPOKOM CMBICIIE) 3afauaM. M3yueHue Kypca npeznonaraer riyooKyto CBs3b ¢
TaKUMM KypcaMHM KaK MaTeMaTH4eCKUil aHanu3; JMHEWHas anredpa U TIeOMETpus;
JuddepeHmanbHble ypaBHEHHs; YUCIECHHbIE METO/IbL; (PU3HKA U IPYTUMHU KYypPCaMHU.

3. [InanupyemMble pe3yJbTaThl 00y4eHHS M0 AUCHHUILIMHE, COOTHECEHHDIE ¢ IUIAHNPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc um3ydeHus AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE  CIEAYIOLIMX
komnereHMi B coorBercTBUU ¢ ®I'OC BO, OOII BO u npuobpereHus CleayomuX 3HAHUH,

YMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH:

Dopmupyemas Nuaukarop 10CTHKEHUS Ilepeyennb
KOMITeTeHLUsI KOMITETEHLIUH IVIAHUPYEMBIX Pe3yJIbTaTOB
(koa u opmyJIHpPOBKA) (kox 1 popMyJIHpPOBKA) o0yuyeHust

OowmenpogeccnoHaJIbHbIC KOMIIETEHIHH

OIIK-1

Croco0Oen
KOHCYJIbTHPOBATh U
HCIIOJIb30BAaTh
(dbyHIaMeHTaIbHbIC 3HAHUS
B o0yacTH
MaTeMaTHYECKOT0 aHAJIN3a,
KOMIUIEKCHOTO U
(YHKIIMOHAIBHOTO aHaN3a
aJreOpbl, aHATUTUIECKON
TeOMETPHH,
muddepeHnnanbHOR
TEOMETPHHU U TOIOJIOTHH,
nuddepeHInanbHbIX
YpaBHEHUH, TUCKPETHOMN
MaTeMaTHKH U
MaTeMaTHYECKOH JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTEeMaTHYECKON
CTaTHCTUKHU U CIy4YailHbIX
IPOLIECCOB, YHCIEHHBIX

HN-O1IK-1.1

Ob6nanaet 6a30BbIMU
3HAHUSIMH, TTOJTyYCHHBIMU B
00J1aCTH MaTEeMaTHYECKHUX U
(M) eCTECTBEHHBIX HAYK

3HATH:
THUIIOBBIE AJITOPUTMBI PEIICHUS 3a/1a4
YPaBHEHUH B YACTHBIX MPOU3BOHBIX

N-OIIK-1.2

YMeer Ucob30BaTh UX B
npodeccuoHaIbHON
JIESITETBHOCTH

YMeThb:

CaMOCTOSTENHFHO pa3padaThIBaTh
aJITOPUTMbI TCOPUH YPABHEHHI
MaTeMaTHYECKOW (DU3MKH IS
KOMITBIOTEPHOH peann3anuu

Baaners.

HaBbIKAMH KOMITBIOTEPHOH pealin3aiun
aJITOPUTMOB TEOPUH YPaBHEHUH
MaTEeMaTHYECKOW (DU3HKH

H-OIIK-1.3

Hmeet HaBBIKHM BHIOOpA
METOJIOB pEIICHUs 3a71a4
npodeccnoHambHON
JeSITENIBHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

3HaTh:

OCHOBHBIE BOIIPOCHI, CBSI3aHHBIE C

3¢ (HhEeKTUBHOCTHIO KOMITHIOTEPHBIX
METOJOB IOCTPOEHUS PEIICHUN
ypaBHEHUH MaTeMaTU4YeCKOH (PU3UKU
Ymern:




METOJOB, TEOPETUUECKOM
MEXaHHKH B
npoeccuoHaIbHON
JESATSILHOCTH

MIPOBOANUTH CPABHUTENIBbHBIN aHAIN3
Pa3IMYHBIX AITOPUTMOB IIOCTPOCHHUS
pelIeHui ypaBHEHUN MaTEMaTUUYECKOU
¢bu3uKu

Baapern:

HaBBIKaMH TEOPETUIECKOTO U
[IPaKTUYECKOTO COBEPIIEHCTBOBAHUSA
BBIUHCIUTEIBHBIX METO/IOB TOCTPOEHUS
penieHuil ypaBHEHUH MaTeMaTH4YECKOU
¢bu3nKu

YHI/IBepca.J'ILHI)Ie KOMIICTCHIIHHU

YK-1

CriocobeH ocyIecTBIsATh
MOUCK, KPUTHUYECKHUHA
aHaJ3 ¥ CUHTE3
nH(popManuH, TPIMEHATH
CHCTEMHBIH MOAXOM IS
pelICHUA MMOCTABJIICHHBIX
3amaq

HN-YK-1.2

YMeeT COOTHOCUTD
Pa3HOPOJIHEIC SBJICHUS H
CUCTEMAaTHU3UPOBATh UX B
pamKax n30paHHBIX BUOB
PO ECCHOHATTEHOM
JIESTSIILHOCTH

Ymersn:

CHUCTEeMATH3UPOBATH METOJIBI PEIICHHS
YpaBHEHUH MaTeMaTU4YeCKON (U3UKU U
WCIIOJIB30BaTh UX B paMKaxX N30paHHBIX
BHIIOB TIpo(heccrnoHaIbHOM
JIeSITEeIIbHOCTH

4. O0bém, CTPYKTYypa U coJep:KaHue TUCHUTIINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 6 3a4eTHRIX equHuIl, 216 akax. Jaca.

Ne Tembl (pa3nesbl) Buapl yueOHbIX 3aHATHIA, DopMbI TEKYLIEr0
n/n AUCIUTLIMHBI, BKJIIOYAS CAMOCTOSITEILHYIO | KOHTPOJISI yCIIeBAeMOCTH
HX CO/Iep:KaHHe padoTy CTY/A€eHTOB,
U MX TPYA0eMKOCTh ®opma NpoOMeKYTOUHOM
(B akageMHYecKHX Yacax) arrecTanuu
2 KonrakTHasi pagora (no cemecmpam)
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3agaHus ass
1 BBoaHas nexus 5 2 2 & I .
CaMOCTOSITEIIbHOM PadOTHI
YpasHenue Jlamnnaca,
[Tyaccona. OcHOBHbIE SagaHus st
2 3amaun. Metoa @ypne. 5110 | 4 2 5 |camocTosTeNnbHON pabOThI,
CBolicTBa rapMOHHYECKUX KonTposbHas padora
(hyHKIHIA.
YpaBHeHus
3 TETUIONPOBOIHOCTH. 5 |10 8 4 4 3amanust s
MeTob! peleHus CaMOCTOSITEILHOU PabOThI
OCHOBHBIX 3a/1a4.
YpaBHEHHS C YACTHBIMU
Saganus It
4 MIPOM3BOAHBIMH TIEPBOTO 5110 4 4 N
CaMOCTOSTEITLHON PabOThI
TOpsIIKa
0,3 | 2,7 |3auér
HToro 3a S cemect
P 32 | 16 6 |03 ]|17,7
72 akajn. yaca




Knaccudpuxanms.
5 KoppekTHOCTS. 6 4 | 4 7
O60011eHHOE peleHne
YpaBHEeHUE KOJIeOaHU
CTPYHBI U IpyTHe ypaBHEHUS

3amanus 1d
CaMOCTOSITETLHON Pa0OTHI,

SamaHus i

6 6 8 8 2 8 |camocTosATenbHON paObOThI
runepOOMIECKOTo THIIA.
M KonTponbHas pabora
€TOJIbl UX PEIICHUSI.
BapualinoHHbIH TPUHITATT 3amanus s
7 6 6 6 2 7 .
Jupuxie. CaMOCTOSITEIIbHOM pabOoThI
CucteMbl THIIEPOOTHICCKIX 3agaHus A
8 . 6 8 8 2 7 .
ypaBHEHUIA. CaMOCTOSITEIILHOU PabOTHI
HekoTopsie oTnenbHbIe
pUMEPHI YPABHEHUI
9 MaTEeMaTHYSCKOH (DU3HKH. 6 6 6 2 7
BriBO1 HEKOTOPBIX
YpaBHEHUH.
2 | 0,5 | 33,5 |[9k3amen
HToro 3a 6 cemectp 32 | 32 10 | 0,5 | 69,5
144 akapn. yaca
HUTOI'o 64 | 48 16 | 0,8 | 87,2

Conep:xaHue pa3/iesioB JUCHUTIIHHBI:

Tema 1. Bognas nexuus. Ilpumepsl nuddepeHIuanbHbIX ypaBHEHUNH € YaCTHBIMU
npoun3BoaHbIMU. OcHOBHBIEC TOHATHS. KpaeBbie 3amaun 11st 0OBIKHOBEHHBIX UG EpEeHITNATEHBIX
YpPaBHEHUU.

Tema 2. YpaBuenne Jlamnmaca. YpaBHenue Ilyaccona. IlocTaHoBKa OCHOBHBIX 3ajiad.
[TpuHiMn Max u apyrue npocreiiire cBOMCTBa rapMoHuuYeckux (yHkuuid. 3agaya upuxie,
Heiimana. Pemenue 3tux 3agau ans npocreiimux odnacreit merogoM Oypee.

Tema 3. YpaBHeHue rterionpoBogHocTH. HauanbHas 3agaya Ha Bcel ocu. dopmyna
[Tyaccona. [IpeobpazoBanue @ypre. Penienne HeKOTOPhIX 3a1a4 MeTo oM Dypbe. [IpuHimm max.

Tema 4. luddepenunanbHble ypaBHEHHs ¢ YACTHBIMU TPOU3BOIHBIMU TIEPBOTO MOPSIKA.
O6miee pemenue u 3anayda Ko,

Tema 5. Knaccuduxanms 1151 ypaBHeHUH BToporo nopsiaka. [lonsTie koppekTHOCTH 3a1a4
MaTemaruueckoil gusuku. [lpumepsr Agamapa. O6oOuieHHOe perienue. J[Ba moaxonaa npu ero
OIIpECIICHUHN.

Tema 6. YpaBuenue konebanuit ctpynsl. @opmynsl Jlanambepa. Merox Oypoe.

Tewma 7. BapuauroHHbIN npuHOUN J(upuxiie.

Tema 8. Cucrema ypaBHEHUH aKyCTUKH U JAPYTrU€ CHCTEMbI. YpPaBHEHHUS UYETBEPTOIrO
nopsiika Ha TpHUMEpPEe YpaBHEHUI TEOpUH YNPYrocTH. YpaBHEHHE KoJeOaHUN MeMOpaHBbI.
CrneuunanbHble QyHKIUH.

Tema 9. O BapuanMoHHBIX TpUHIUNAX (U3UKU. BbIBO HEKOTOPBIX ypaBHeHHH. OO6mas
cxeMa metoza Dypee.

5. 06p330BaTeHLHLIe TEXHOJOI'Md, B TOM YHUCJI€ TCXHOJOIHH IJCKTPOHHOIO oﬁyqum[ H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCII0Jb3yEMbIC IIPpH OCYINECTBJICHUU
06p330BaTeJIBHOFO nmpounecca mo JTMCuUMIlJIMHe

B nporiecce o0yueHust HCMIOMB3YIOTCS ClEAYoNIe 00pa3oBaTeNbHbIE TEXHOIOTHH:

BBoanas nekuus — 1aet nepBoe HeI0CTHOE MPECTaBIEHUE O TUCHUIUIMHE U OPUEHTHPYET
CTYJIEHTa B CHUCTEME M3YUYECHHS JAHHOW MUCUUILTUHBI. CTYIEHThl 3HAKOMSTCS C Ha3HAYEHUEM U
3a/layaMu Kypca, €ro POJbI0 U MECTOM B CHCTEME YUCOHBIX JUCITUIUIMH M B CUCTEME TTOATOTOBKHU
B 1enoM. Jlaercs kpaTkuil 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U MPAKTUKU, JOCTHKCHHS B



3TON cdepe, HUMEHa W3BECTHBIX YYCHBIX, H3JATalOTCs MEPCHEKTUBHBIC HAIpPaBICHUS
ucciaenoBanuii. Ha 3TOM JeknuM BBICKAa3bIBAIOTCS METOJMYECKHE W OpraHU3alOHHbIE
0co0eHHOCTH padOoThl B paMKaxX AaHHOM AMCUUIUIMHBI, @ TAKXKE JACTCS aHAJIH3 PEKOMEHIYeMOi
y4eO0HO-METOJUYECKOM JIUTEpaTypHl.

AkanemMuueckast JeKIHs C JIEMEHTaMHU JIEKIMU-0ece bl — MOCIIEA0BATEIEHOE H3JI0-KEHHE
MaTepHala, OCyILeCTBIIEMOE IPEUMYLIECTBEHHO B BU/I€ MOHOJIOTA MPeNoAaBaTesis. JIeMEeHThI
JeKIMu-0eceabl 00eCTeYnBaOT KOHTAKT TMPENoAaBaTesis € ayJUuTOpUed, YTO MO3BOJISET
IPUBJIEKaTh BHUMAaHUE CTYIEHTOB K HauOoJjee Ba)KHbIM TEMaM JAUCLHUILIMHBI, aKTHBHO BOBJIEKATh
UX B y4eOHBIN IpoIecc, KOHTPOIUPOBATH TEMIT U3JI0KEHUS YIeOHOTO MaTeprasa B 3aBHCUMOCTH
OT YPOBHS €r0 BOCIPHUATHS.

[IpakTnueckoe 3aHATHE — 3aHATHE, MOCBSIIECHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HaBBIKOB 10 3aKPEIUICHUIO MOJIyYEHHbIX Ha JIEKIUH 3HaHUH. B pamMkax MpakTHUYeCKUX 3aHATHH
BO3MO>KHO IIPUBJICYEHHSI KOMIIBIOTEPHOTO ITPAKTUKYyMa.

Koncynpranuu — BuJ y4eOHBIX 3aHATUH, SBIAIOIIMHACA OZHOM M3 (opM KOHTPOIIS
CaMOCTOSITENIbHOW ~ paboThl  CcTyJeHTOB. Ha KoOHCymbTamusx 1o Mpock0e CTYISHTOB
paccMaTpUBaIOTCSl HauboJee CIOXKHBIE MOMEHTHI IPU OCBOEHMM MaTrepuaya JUCLUIUIMHBL,
[penojaBaTesib OTBEYAaEeT HA BOIPOCHI CTYJIEHTOB, KOTOpbIE BO3HUKAIOT y HUX B IIpolecce
CaMOCTOSITENIbHOU PaOOTHI.

6. IlepeyeHb JUIIEH3HOHHOTO0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOro MNPOrPaAMMHOIO
ol0ecrieyeHusi, HMCHOJb3YyeMOr0 IPH OCYLICCTBJICHHHM O00pa30BATEJBLHOIO Ipolecca Io
AUCHHUILIMHE

B mpormecce ocymecTBieHuss 00pa3oBaTENBHOrO TpoIecca IO JUCHUIUITHHE IIPH
(bOpMI/IpOBaHI/II/I MaTepuajioB IJid TCEKYHICTO KOHTPOJ YCIICBAEMOCTU U IIPOBCIACHUSA
POMEKYTOYHOU aTTECTAlMU, PH (POPMUPOBAHUS METOJUYECKUX MATEPUATIOB MO TUCIUATUIMHE
HCIIOJIB3YIOTCA:

- mporpammsl Microsoft Office;

- u3gareabckas cuctema LaTex;

- Adobe Acrobat Reader

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

7. IlepeyeHb cOBpeMEHHbIX NPOGecCHOHAIBHBbIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, UCII0JIb3yeMbIX IPH OCYHIECTBJICHHH 00pa30BaTEJIbHOIO MpoLecca 1o
AUCHHIIMHE (MPU HEO0OX0IUMOCTH)

B npouecce ocymecTBiieHus: 00pa3zoBaTENBHOTO MPOIIecca Mo AUCIUTUINHE UCTIONB3YIOTCS
(M MOTYT UCTIOTIB30BAThCS):

- DnekTpoHHas OubimoTeka yueOHbIX MaTepuanos Apl'Y

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMMoTeuHast cucrema «lOpaiit» https://www.biblio-online.ru/

- DnekTpoHHO-O0nOIMoTeuHas cuctema «Jlanby http://e.lanbook.com/

- ABTOMaTH3MpOBaHHas OnbIuoTeyHo-uHpopmannonHas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snexrponnas 6udianoreka eLIBRARY.RU http://elibrary.ru/

- baza HayunsIx crateit Mathnet

- baza Scopus

- baza Web of Sciences



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.biblio-online.ru/
http://e.lanbook.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://elibrary.ru/

8. IlepeyeHb OCHOBHOH ¥ /IOMOJHUTEIbHOH Y4eOHOIi JHMTEepaTypbl, pPecypcoB
HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTepHeT» (npu HeobXxooumocmu),
PEKOMEeH/IyeMBbIX JIJIs 0CBOEHUSI TN CHMIIIHHbBI

a) OCHOBHasl JIMTeparypa
1. TuxonoB A.H., Camapckuii A.A. YpaBHeHus Maremarnueckoi ¢usuku. M.: Hayka,
2004.
2. Kyoemmkun E.I1. Mertoasl perieHus ypaBHEHU MaTeMaTHIeCKoW (U3HMKU.: Y4ueOHOoe
nocodue. Spociasis, 2004. http://www.lib.uniyar.ac.ru/edocs/iuni/20040298.pdf
3. bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a/ay 1T0 MaTeMaTHYECKOU
¢usuke. M.: @usmaraur, 2004. https://www.studentlibrary.ru/ru/doc/ISBN5922103113-
SCNO0000/000.html

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa
1. Kommsxkor H.C., I'mukep D2.b., CmmpHoB M.M. OcHoBHble auddepeHraibHbie
ypaBHeHHsT MaremaTtuueckoi ¢usuku. M. JL: OHTU HKTII CCCP, 1932.
http://alexandr4784.narod.ru/kgs.html?ysclid=linkufvr3p803924130
2. Omnelinuk O.A. Jlekuuu o0 ypaBHEHHUSX C YaCTHBIMU INPOU3BOJAHBIMHU. M.: BuHOM.
JlaGoparopus 3nanmii. 2020. https://www.studentlibrary.ru/ru/doc/ISBN9785001017035-
SCNO0000/000.html
3. KynukoB A.H. Bonpocsl u 3a7auu mo Kypcy «YpaBHEHUSI MaTeMaTHYeCKON (PU3UKI:
MeTou4eckue ykasanus. Spocnasis, 2002.
http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf
4. Muxmun C.I'. Kypc maremarnueckoit pusuxu. M.: Hayka, 1968.
5. Kyo6simkun E.Il. KymukoB A.H. 3amaun u ynpakHeHMs IO Kypcy «YpaBHEHMS
MaTeMaTH4ecKoi pusukmy».: YdueOHoe nocodue. Spocnasis, 2008.
6. @ununno A.®. COopHuk 3amau no auddepeHunaibHpiM ypaBHeHus M. M.: Hayka,
1970.https://edu.mmcs.sfedu.ru/pluginfile.php/47223/mod_resource/content/1/filippov_a

f_sbornik_zadach_po_differentsial_nym_uravneniyam.pdf

9. MaTepHaJ’leO-TCXHH‘leCKaﬂ 6833, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pasoBaTean0r0
nmpouecca nmo 1TMCumMIinHe

MarepuanpHo-TeXHUUYECKas: 06a3a, He0OXoauMas AJsl OCYIIECTBIECHUSI 00pa30BaTEeIHLHOTO
mpoiiecca 1o AUCIUIUTHHE BKIIOYAET B CBOM COCTAB CIEIUATBHBIC ITOMEIIECHUS:

— ydeOHBIE ayIMTOPUU AJIS IPOBEIACHHUS 3aHATHI JEKIIMOHHOTO THUIIA,

— ydeOHbIC ayIUTOPUU AJIS IPOBEJCHHS MPAKTUIECKUX 3aHITHI (CEMUHAPOB);

— ydeOHBIC ayIUTOPUU AJI TPOBEACHUS TPYIOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIIUN;

— y4eOHBIE ayIUTOPUM IS TPOBEICHUS TEKYIIET0 KOHTPOJSA M TPOMEKYTOUHOMN

aTTeCTallu,

— TMOMEIIEHHUS I CAMOCTOSTENbHON pabOTHI;

— TMOMEIIeHUs M1 XpaHEHUS MW MPO(UIAKTUYECKOTO OOCTYKMBaHUS TEXHUYECKUX

CpeAcTB 00yUYeHHUs..

[Tomerenust uIsi cCaMOCTOATENEHON PabOThl O0YYaIOMIUXCsl OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUs K ceTH «VHTepHeT» M obecrmeueHueM JOCTyma B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIiH.

ABTOp:

[Ipodeccop kadenpsl MaTeMaTHYECKOr0 MOACTUPOBAHMUS,
I.¢.-M.H. E.I1. KyOpimkun


http://www.lib.uniyar.ac.ru/edocs/iuni/20040298.pdf
https://www.studentlibrary.ru/ru/doc/ISBN5922103113-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922103113-SCN0000/000.html
http://alexandr4784.narod.ru/kgs.html?ysclid=linkufvr3p803924130
https://www.studentlibrary.ru/ru/doc/ISBN9785001017035-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001017035-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf
https://edu.mmcs.sfedu.ru/pluginfile.php/47223/mod_resource/content/1/filippov_a_f_sbornik_zadach_po_differentsial_nym_uravneniyam.pdf
https://edu.mmcs.sfedu.ru/pluginfile.php/47223/mod_resource/content/1/filippov_a_f_sbornik_zadach_po_differentsial_nym_uravneniyam.pdf

IIpunioxenne Nel k padoueii mporpaMme ¥ CUMIIIMHbBI
«YpaBHeHHUs] MaTeMATH4eCKO PU3UKN»

1.1 KoHTpoJ/IbHBIE 32aJaHUSI M HHbIE€ MATEPHAJIBI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTrecTanuu

33)13HI/I$[ JJIS1 CAMOCTOATEIbHOM pQGOTBI

3aganusa nmo teme Ne 1 «BBeaenue»:
METOJMYECKUX YKa3aHUH «3aJauul ¥ YIpaKHEHUS 10 Kypcy «YpaBHEHUS MaTEeMaTHYECKOU
¢uzuku » (Kyosimkun E.I1., Kynukos A. H. / SApl'Y, 2008).naparpad 1,

3aganus no teme Ne 2 «YpaBuenue Jlannaca. Ypasuenue Ilyaccona.»:

METOJAMYECKUX YKa3aHUM «3aJauu U yIpaKHEHUS 10 Kypcy «YpaBHEHHUs MATEMAaTHYECKOU
¢uzuku » (KyOosmkun

E.I1., Kynuko A. H. / SpI'Y, 2008).nmaparpad 2 -4,

Pewts 3amauy Jupuxie:

Au =0, U(l,co):f(qo):{

Pewts 3anauy Jupuxie:

Au =0, U(2,¢)=f((ﬂ)={

Pewts 3anauy Jupuxie:

Au=0, u@, ¢)= f(go)z{

cos® 2¢, @ €[0; r],
1, pe(n;2x).

sin? 2¢, ¢ <[0; 7],
1, p € (7;27).

cos® 3p, ¢ €[0; 7],
1, ¢ e (7;27).
3aganust mo Teme Ne 3 « YpaBHeHHE TEILIONPOBOTHOCTH:

METOAMYECKHX YKa3aHUH «3aJauu ¥ yIpaKHEHUS 110 Kypcy «YpaBHEHHsI MaTEeMaTHYECKOM
¢uzuku » (Kyosmukun E.I1., Kynukos A. H. / Apl'Y, 2008).maparpad 10-12,

Pemmth kpaeByro 3agauy

u, =u, +tcosax
u(0;x)=cos” 7x, u (t0)=u (t,m)=0.

Pemmuteb kpaeByro 3agaqy
u, =u,, +tsin zx
u(0;x) =cos” 7x, u (t,0)=u (t,m)=0.

PemmnTh kpaeByro 3agauy

u,=u, +t> cos®ax
u(0; X) = cos zx, ux(t,O) = uX(t, ) =0.

PemmnTh kpaeByro 3agauy

u,=u, +tcos® zx



u(0; x) =cos” 7x, u_ (t,0)=u_(t,m)=0.

3ananus no reme Ne 4 «/Iudppepennuaibabie ypaBHeHHs ¢ YACTHBIMHM NPOU3BOIHBIMU
MEePBOro MOPSAIKA»:
Pemuts 3apauy Komn:

My Xty ulLy)=2y° +exp(2y)
OX oy

Pemnts 3apauy Komu:

Oy -y, u2y) -2y +eoy)
Pemuts 3apauy Komu:

xZ—i— yg—; =X-Y, ull,y)=2y+sin(2y).
Pemnts 3apauy Komn:

xzé—u+y28—u—x+y u(2,y) =2y +exp(2y)

3ananus no teme Ne 5 «Knaccnukanus 1y ypaBHeHHH BTOPOTo MOPSAIKA»:

HpI/IBeCTI/I K KaHOHNMYCCKOMY BUY YPaBHCHUC

My My
X oy ’
HpI/IBGCTI/I K KAHOHMYCCKOMY BUAY YPaBHCHUC
, OU ou 3
X"—+y—=X"-Y,
OX oy
HpI/IBGCTI/I K KAHOHMYCCKOMY BUAY YPaBHCHUC
ou , OU 2
X——Yy " —=X+Y°,
OX oy

3aganus nmo teme Ne6 «YpaBHeHHe KoJIeOaHUH CTPYHBID:
METOJMYECKUX yKa3aHUM «3aaul ¥ yIpaXHEHUs M0 Kypcy «YpaBHEHHS MaTEMaTHUECKON
¢uzuku » (Kyosimkun E.I1., Kynukos A. H. / ApIl'Y, 2008).naparpad 5-7,

Pemmuts kpaeByto 3anauy

U, =u_ +tcosmx
u(0; x) = cos? mx, u, (0;x) =sin?2zx, u (t,0) =u_(t,m) =0.

Pemmts kpaeByto 3agauy

Uy =U,, +1tsin zx
u(0;x) = cos” 7x, u, (0; X) =sin?2zx, u (t.0)=u,_(t,m)=0.

PemmnTh kpaeByro 3agauy

u,=u, +t°> cos®ax
u(0; x) = cos zx, u, (0; X) =sin > 2x, u (t0)=u_(t,m)=0.

Pemnts kpaeByto 3amauy



u, =u, +t*cos® zx

u(0; x) = cos? ax, u (0;x) =sin?27x, u (t,0)=u_(t,m)=0.

3amanuda mo treme Ne7
METOJMYECKUX yYKa3aHUH «3aaud ¥ YIPAKHEHUS 110 Kypcy «YpaBHEHHS MAaTEMaTHYECKOM
¢usukn » (Kyosrmmkun E.I1., Kymukos A. H. / ApI'Y, 2008).maparpad 8,

3amanusa nmo teme Ne8
METOJMYECKUX yKa3aHUH «3aauu ¥ YIPAKHEHUS 110 Kypcy «YpaBHEHHS MAaTEeMaTHYECKOM
¢usukn » (Kyowsmmkun E.I1., Kymukos A. H. / ApI'Y, 2008).maparpad 9-13,

KonTpoasnas padora Ne 1
[Ipu xakux a3agava Helimana umeer pelieHue:

ou

AU =0,
orir=3

=acos’ g +sin g.

Haiit cooTBETCTBYIOIINE PELICHHUS.

Pemmts 3amauy Hupuxie:

Au =0, u(2, @) =sin*3p,
0<r<2,0<¢<%, u(r,O):u(r,%):O.
IIpn xakux azanaya HeiimaHa nMeer pemieHue:
ou . .
Au=0, — =asin? g +sin? .
or|r=3 g e

Haiitn cooTBETCTBYIOIINE PELICHHUS.

Pemmmts 3amauy upuxie:

Au =0, u(3, @) = cos’® 5¢,
O<I’<2,0<(p<%, u(r,O):u(r,%)zo.
IIpu xakux a3sanaya HeilmaHna uMeer pelleHUE:
ou ) .
Au=0, — =C0s“ 4p +asin” ¢.
orjir=3 4 4

Halit COOTBETCTBYIOIIUE PEILICHUS.

Pemnts 3amauy Jupuxie:
AU =0, u(2, @) =cos® 7¢,

O<r<2,0<¢><%, u(r,O)=U(r,%)=0-

KonTponbhas padota Ne 2
Pemuts kpaeByro 3a1aqy



U, =U, +e'tcosax
u(0; x) = cos® zx, u, (0; X) =sin 2zx, u (t,0)=u,(t,z)=0.

Pewmnts kpaeByro 3agaqy

u, =4u, +e'tsin zx
u(0;x)=cos zx,u,(0;x) =sin 2zx, u (t,0)=u(t,z)=0.

Pemuth kpaeByto 3agauy

u, =9u, +e'cosax
u(0; x) =cos zx, u, (0; X) =sin 2z2x, u (t,0)=u,(t,7)=0.

Pemutsh kpaeByto 3agauy

u, =16u,, +e't? cos zx
u(0;x)=cos 4zx,u,(0;x) =sin 4zx, u,(t,0)=u (t,7)=0.

Pemnts kpaeByro 3anauy

u, =25u, +e'tcosax
u(0; x) = cos® zx, u, (0; X) =sin 2zx, u (t,0)=u,(t,z)=0.

2. Cniucok BONPOCOB M (MJIH) 3aJaHMii U1 MPOBeAeHHsI MPOMEKYTOYHOH aTTeCTAIIUH

CnHcoK BONIPOCOB K 3a4eTy

. Ypasnenue Jlannaca. 'apmonndeckue QpyHKINU.
. IlocraHoBKa KpaeBbIX 3a1a4 Juisl ypaBHeHus Jlamuiaca.
. [IprHIMI Max.
. Teopema ennHCTBEHHOCTH pelieHus 3agaun Komm.
. Pemrenne 3anaun [{upuxie B kpyre Mmerogom @ypse

a) hopmanuzM;

0) 000CHOBaHME.
6. ®opmyna Ilyaccona.

DN DA W N =

Cnmcox BONPOCOB K IK3aMEHy
1. Iuddepenunanbable ypaBHEHUS C YACTHBIMU IIPOU3BOJHBIMU 1-T0 Mopsaka.
WX uHTErprpOBaHUE.
. YpaBHeHue 2-ro nopsijika B ciaydae 2-X He3aBHUCUMBbIX [IE€PEMEHHBIX.
Nx knaccuukanus.
. YpaBHenue konebanuii ctpyHsl. 3agada Komm. @opmyna Jlamambepa.
. Teopema 00 eqMHCTBEHHOCTH pereHus 3anaun Komm.
. Ypasnenue Jlamiaca. 'apMonndeckue QyHKIIMH.
. IlocranoBKa KpaeBbIX 3a1a4 uisl ypaBHeHus Jlamiaca.
. [IprHIAI Max.
. Teopema ennHCTBEHHOCTH peleHus 3agaun Komm.
. Pemienne 3anaun {upuxie B kpyre meroqom dypse
a) hopmanuzMm;
0) 000CHOBaHHE.

[\
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10. ®opmymna [lyaccona.
11. TToHsiTHE KOPPEKTHOCTH 3a7]a4 MaTEeMAaTHUYECKOU (PU3UKH.
12. 3agaua Heiimana. ¥YcioBue ee pa3permiMMOCTH.
13. Teopema 00 emMHCTBEHHOCTH perieHus 3anauu Komm.
14. Pemenue 3anaun Helimana B kpyre metoiom Oypne.
15. CpoiicTBa rapMOHUYECKUX QYHKIHHA. [[Be TEOpEMBI O CpETHEM U CJICIICTBHS U3 HUX.
16. Teopema o 6eckoHEUHOM U PepeHIIMPYEMOCTH TapMOHUYECKON (DYyHKIINH.
17. HepaBenctBo I'apnaka. Teopema JInyBumis.
18. [punuun Jupuxie: ero ¢popMyIrpoBKa; BIYHCICHUE HHTErpana Jupuxie
JUIS TapMOHUYECKUX (QYyHKIUH, mpumep Anamapa.
19. O6ocHoBanue npuHLKIa upuxie.
20. YpaBHeHue TemonpoBoAHOCTU. [locTaHOBKAa OCHOBHBIX 3a/1a4.
21. IlpuHuun max asas ypaBHEHHUS TEIUIONPoBOAHOCTU. CIeICTBUS U3 HETO.
22. UnTerpupoBaHue NpocTeried KpaeBor 3a1a4u JJisl YypaBHEHUS
TEIIONPOBOAHOCTH METOAOM Dyphe:
a) popManusm;
0) obocHOBaHHE.
23. UnTerpupoBaHue NpocTerieid KpaeBor 3a1a4u JJis HEOJHOPOIHOTO
YpaBHEHUS TEIUIONIPOBOJIHOCTH.
24. YpaBHeHue kosiebanuii crpyHbl. OCHOBHBIE 33Ja4UH.
25. TeopeMa eTMHCTBEHHOCTH JIsl TIEPBOM KPAeBOM 3a/1aUHu.
26. Merox @ypbe A ypaBHEHUs KojeOaHUN CTPYHBI.
27. Meton xapakrepuctuk. @opmyna [lanambepa.
28. Cucrema ypaBHEHUH aKyCTHKHU.
29. O6o06meHHoe pemenue. J[Ba moIxo/a K ero BeIBEICHUIO.
30. KoppekTHOCTh IOCTAHOBKH 33]]a4 MaTEMaTH4eCKON (U3UKH.
31. BonHoBoe ypaBHeHUe. Y paBHEHHUE KOJIeOaHUI MEMOPaHBI.
32. YpaBuenue konedanuii 6anku. Meton @ypbe 1sl HEKOTOPBIX KPAaeBBIX 3a/1ad.
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IIpunioxenne Ne2 k padoueiil mporpaMme ¥ CUHMIIJIMHbBI
«YpaBHeHHUS MaTeMAaTH4eCKOH PU3UKN»

MeTOIlI/I‘IeCKI/Ie YKa3saHUuA AJIdA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINMHBI

OcHoBHOU (HOpMOI H3JIOKEHHST Y4eOHOTO Marepualia MO TUCIHUILUIMHE «YPaBHEHUS
MaTeMaTU4eCKON (U3MKU» SBISIOTCS JIEKIUH, MPUYEM B JOCTaTOUYHO OOJBIIOM OObeme. DTO
CBSI3aHO C TE€M, YTO B OCHOBE KBAaHTOBOW MEXaHHUKH JIEKUT O0COObI MaTeMaTUUECKUH armapar, ¢
MIOMOILIBIO KOTOPOT0 KBAHTOBAsi MEXaHUKA PEIIAET JOBOJIBHO CI0KHbBIE M TpOMO3KHe 3a1auu. [1o
OOJIBIIMHCTBY TEM TMPEAYCMOTPEHBl TMPAKTUYECKUE 3aHATHS, HA KOTOPBIX IMPOUCXOIUT
3aKpeIuUIeHHE JIEKIIMOHHOIO0 MaTepuasa IyTeM IPUMEHEHHS €r0 K KOHKPETHbIM MaTEMaTHYECKUM
3a/1a4aM U OTpabOTKa HABBIKOB PabOTHI C MATEMATHYECKHUM ammapaToM ypaBHEHHUH C YaCTHBIMU
IIPOU3BOJHBIMH.

JIJIs yCTenHOTO OCBOSHUS TUCIUILIMHBI OUYEHb BAKHO PEIICHUE JIOCTATOYHO OOJBIIOTO
KOJIMYECTBA 3a/1ay, KaK B ayAUTOPUHU, TaK U CAMOCTOSITEIbHO B KA4ECTBE JOMAIIHUX 3aJaHUM.
[Ipumepsl pemieHus 3amad  pa30uUparoTCs Ha JIGKIUSAX W NPAKTUYECKUX 3aHATHAX, MPHU
HEOOXOIUMOCTH MO Hambojee TPYIHBIM TeMaM MPOBOJAATCS IOIMOJHUTENbHBIE KOHCYJIbTALIUU.
OcHOBHasl LeNb pEHICHHS 3a/ad — TOMOYb YCBOWUTH (DYHIAMEHTAIBbHBIC IOHSATUS M OCHOBBI
YpaBHEHUU C YaCTHBIMH TPOU3BOAHBIMU. [[si pemieHus Bcex 3anady HEOOXOAWMO  3HATh U
MOHUMATB JICKIIMOHHBIN MaTepuai. [loaTomy B mporiecce M3y4eHus: AUCIUILUIMHBI PEKOMEHTYETCS
peryisipHoe MIOBTOPEHUE PO JIEHHOTO JIEKIIMOHHOTO Marepuania. Marepuann,
3aKOHCIIEKTUPOBAHHBI Ha JIEKIUSAX, HEOOXOAUMO J0oMa e€Ile pa3 IpopadaThiBaTh W IpHU
HEOOXOUMOCTH JIOTIONHATh MH(pOpMaIueil, MOTydeHHOW Ha KOHCYJbTAlUAX, MPAKTHUYECKUX
3aHATHUAX WIHA U3 YICOHOU TUTEPATYPHI.

Bonbiioe BHUMaHue 10MKHO OBITH yI€JI€HO BBIIIOJIHEHUIO IoMAaIlIHel paboThl. B kauecTBe
3aIaHUI I CAaMOCTOSITEIFHOM padOThl IoMa CTYJEHTaM IpeJIaraloTcs 3a/lauu, aHaJOTUYHbIE
pa300paHHBIM Ha JEKIUSAX M MPAKTUYECKUX 3aHATHSAX UM HEMHOTrO Ooliee CIOXKHBIE, KOTOphIe
SIBJISIFOTCSL PE3YJIbTATOM OOBbEIMHEHHSI HECKOJIBKHUX 0a30BBIX 3a/1a4.

Jlis TpoBEepKH W KOHTPOJISI YCBOEHHUS TEOPETUYECKOr0 MaTepuana, MpUOOpPETEHHBIX
MPaKTUYECKNX HAaBBIKOB pPa0OTHI C ammaparoM ypaBHEHUN C YaCTHBIMH TMPOU3BOJHBIMU U
MPOBEJCHUS MaTeMAaTHUYECKHUX PACYeTOB, B TeUeHHWE OOYYEeHUS MPOBOJISATCS MEPOIPHUSATHS
TEKYIIeH aTTecTallui B BUJIE KOHTPOJIBHOM paboOThl B 6-O0M CeMeCTpe U CaMOCTOSATEIbHBIX padoT
(B aynuTopuun) B 000MX ceMecTpax M3y4eHHUs AUCUMUILTUHBL. TakKe MPOBOASTCS KOHCYIbTAIlUU
(mpu HeoOxoaUMOCTH) N0 pa30opy 3aAaHUN JUISI CAMOCTOSITEIbHOM paboThl, KOTOPHIE BHI3BAIH
3aTpyAHEHUSI.

B xoHnI1e mepBoro cemecTpa u3y4eHus TUCIUILTAHBI CTYIEHTHI CAI0T 3a4€ET, B KOHIIE BCETO
Kypca — 3K3aMeH. 3a4€eT 110 UTOTraM MEePBOr0 CEMECTPa BBICTABIISETCSA 110 UTOTaM TECTUPOBAHUS U
KpaTKOro COOECEeIOBaHMS MO €ro pe3yjbTaraM. JK3aMEH MPUHUMAETCS MO K3aMEHAIIMOHHBIM
Oureram, KaXIbld M3 KOTOPBIX BKIIOYaeT B ceOs JBa TeopeTHdyeckux Bompoca. Ha
CaMOCTOSITENIbHYIO MTOATOTOBKY K 9K3aMEHY BBIACISICTCS 3 THS, BO BpEMs TOJITOTOBKH K IK3aMEHY
peaycMOTpeHa rpynmnoBas KoHcCyidbTanus. OCBOMTH BOIPOCHI, HM3JaraémMble B MPOIECCE
W3y4YeHUsT AUCIUIUTHHBI «YPAaBHEHHS MaTeMaTHYECKON (PU3UKU» CaMOCTOSITEIIBHO CTYJIEHTY
KpaifHe CII0KHO. JTO CBS3aHO CO CIIOHOCTHIO M3y4aeMOro Marepuaia ¥ OOJbIIUM 00hEeMOM
kypca. [ToaTomy mocemnieHue BceX ayAUTOPHBIX 3aHITHH SIBISETCS COBEPIICHHO HEOOXOIUMBIM.
be3 ynopHbIX U peryasipHbIX 3aHATUNA B TEUEHUE CEMECTpa CIaTh 3a4eT M SK3aMEH MO UToram
W3Yy4YEeHUS TUCIUTUITUHBI CTYACHTY MPAKTUUECKH HEBO3MOXKHO.
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