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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Jucuunnuna «J{omnoaHUTeNbHbIE TJ1aBbl YPABHEHUN B YACTHBIX MPOU3BOJHBIX» SIBISETCS
€CTECTBEHHbIM MPOJODKEHHEM Kypca, oOecreynBaeT NpUOOpeTeHHe 3HaHWM M yMEHHl B
COOTBETCTBUU C  TOCYJapCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPTOM, COJICUCTBYET
dbyHIameHTaNIM3auuu 00pa3oBaHUs, (OPMHUPOBAHUIO HAYYHOIO MBIIIJIEHUS U CIIOCOOHOCTH K
BOCIIPUSITUIO HAYKH KaK €IMHOIO IIeJIOro, YacThl0 KOTOPOro siBsieTcss Maremaruka. Llenpio kypca
ABIIIETCS YriyOJeHre 3HaHUM 10 PeAMETY «Y paBHEHUS MaTeMaTU4eckoi PU3UKI», 03HAKOMIICHHE
C COBPEMEHHBIMHU pa3jiellaMU ATOW JUCIUIUIMHBI, UCTOPUU PA3BUTHUS U C BKJIAJOM POCCHUUCKHUX
YUEHBIX B €€ pa3BUTHE.

2. MecTO AMCUHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

JlaHHasi NUCHUIUIMHA OTHOCHUTCS K 4YacTH 0O0pa3oBaTENbHOM Mporpammsl, (GpopMupyemoin
y4aCTHUKaMu 00pa30BaTeNbHbIX OTHOIIEHUH. [lucuumumHa «JlonoaHUTeNbHbIE IVIaBbl YpaBHEHHH B
YAaCTHBIX MPOU3BOAHBIX» BXOAWT B LEIH OOMmENnpopecCHOHANbHBIX auciumuinH. OHa umeer
Pa3HOCTOPOHHUE CBSI3U CO MHOTHMH JIPYTMMHU MaT€MaTUYECKUMU U CIIELIMAIbHBIMU IUCHUTUIMHAMU |
«Matematnueckui ¥ (YHKUMOHAJBHBIN aHanmm3», «JIluHeliHas anreOpa», «YpaBHEHHSA
MaTteMaTHuecKon Gpusnkmn», «Pusnkay, « KoHLIENI COBPEMEHHOI0 €CTECTBO3HAHUA, «HUCIIeHHbIE
METOMBI».

3. Ilmannpyemble pe3yJbTaThbl 00y4eHHUs] MO JUCHUILINHE, COOTHECEHHbIE ¢ IIAHNUPYeMbIMH
pe3yJbTaTaMHi OCBOCHHS 00pPa30BaTeIbHOI IPOrPaMMBbl

[Ipoecc M3y4yeHWs] MUCHMIUIMHBI HampaBlieH Ha (OpPMHUpPOBAHUE CICIYIONIMX 3JICMCHTOB
komneTeHnuit B coorserctBrn ¢ ®I'OC BO, OIT BO u npuobpereHus ciaeayonux 3HaHui, yMeHUH,
HABBIKOB U (WJIM) ONbITA 1€ATEIbHOCTH:

®opmupyemast HNaankaTop 10CTHKEHHUSA
pMUPY o P Ilepeyenn
KOMIIeTeH LU KOMIIeTeHLIMH
IUIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs
(xoa u popmyanpoBKa) (xoa u popMyaHpoOBKA)

IIpodeccnonanbHbIe KOMIETEHIUH

K-1 H-11K-1.1 3HaTh:

CniocobeH coOupaTs, Obnanaet ciocoOHOCTHIO - COBpEMEHHBIE pa3zesibl MaTeMaTHIECKON

oOpabaTsIBaTh 1 KPUTHYECKOTO OTOOpA JaHHBIX, | (DH3HKH;

WHTEPIPETUPOBATH JaHHBIE | CBSI3aHHBIX C HAYYHBIMHU - OCHOBHBIE KJacchl AuddepeHanbHbIx

COBPEMEHHBIX HAYYHBIX UCCIIETIOBAHUSIMH YpaBHEHUH W IOCTAHOBKY OCHOBHBIX 33184

HCCIIeI0BaHUH, JUI HUX, HanOoJiee N3BECTHBIE CIIOCOOBI UX

HEOOXOIUMBIE IS UCCIIEIOBAHUSI.

(hopMHpOBaHUSsI BEIBOJIOB 110 Ymers:

COOTBETCTBYIOIINM - UCCIIEI0BATh TEOPETHUECKHE

HAYYHBIM HCCIIEIOBAHUSAM B3aMMOCBSI3U MEKAY MaTeMaTUKONW U
¢buzuKon

- IPOBOJUTH HAYYHBIC UCCJIICIOBaHUA,
IMPpOBOJAUTH OT60p BXOJHBIX U BBIXOJHBIX

JAHHBIX
HU-11K-1.2 YMmern:
NmeeT HaBBIKK 00pabOTKH - OTIpEICIISATH THITHI YPaBHEHUH, pa3indaTh
JAHHBIX C HpI/IMeHeHI/IeM IIoaAX0dbl K HOCTpOCHI/IIO peHIeHI/Iﬁ

(xmaccudeckue pemieHus, 0000IEHHBIE).




COBpPEMEHHBIX
MH()OPMAITHOHHBIX
TEXHOJIOTHI U aJITOPUTMOB

Bnaners HaBbIKaAMM:

- 00pabOTKH TOJTYYCHHBIX TAHHBIX C
oMo coppeMenHoro 110 u
MIPHUKJIATHBIX POTPaMM

HU-TIK-1.3

Croco0eH caMOCTOSTEILHO
HHTEPIPETUPOBATH JaHHBIC
HAyYHbBIX MCCIICIOBAHHUN
(dopmynupoBartb
COOTBETCTBYIOIIINE BHIBOIBI

YMmerh:

- UHTEPIPETUPOBATH MOJTYYEHHbIE
pe3yJIbTaThl BO BPEMS PELICHUS
MPUKJIAJAHBIX 33a/1a4 ¢ TOYKH 3PEHUS
MaTeMaTHUKH.

BaageTh HaBLIKAMM:

- BBIBOJIa HEKOTOPBIX YPABHEHUH U X
CBSI3U C COOTBETCTBYIOLINMH pa3ieIaMu
busukn.

4. O0beM, CTPYKTYpA U CO/iepKaHMe TN CHUTITHHbBI

OO6m1ast Tpy1I0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enunuil, 144 akas. 4acos.

Buapl yueOHbIX 3aHATHIA,
BKJIIOYASl CAMOCTOSITE/ILHYIO
paboTy CTY1eHTOB,
U UX TPY0€MKOCTh
(B akazeMHYecKHX 4acax) ®OpPMBI TeKyIIEro
=¥ KOHTPOJISI YCIIEBAEMOCTH
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DpOoHTAJIBHBIN OIIPOC U
1. BBogHas nexknus 8|1 3 o0cyXIeHre TPOHCHHOM
TEMBI
®poHTaNBHBIN OIpPOC U
Hekoropsle noHsTHS . .
2. 8|2 2 8 | oOcyxaeHue MpOoICHHOM
(YHKIIMOHAIEHOTO aHaJH3a
TEMBI
DpOoHTAJIBHBIN OIIPOC U
3. Knaccudukarus ypaBHeHUH 8|1 6 1 4 | oOcyxieHue NPONICHHON
TEMBI
YpaBHEHUS IUTHIITHYECKOTO N
@pOoHTAIBHBIN OIIPOC U
tuna. 3agava Jupuxie. . .
4. M 8| 2 2 8 | obcyxxneHue npoiaeHHON
BapuanuonHsslit moaxo.
TEMBI
O000I1IeHHBIC PELICHHUS.
@pOoHTAIBHBIN OIIPOC U
5. Merton Puta, ['anepkuna 8|1 4 3 o0cyXIeHre TTPOHICHHOM
TEMBI




®poHTaIBHBIN OMPOC U
CucreMbl THIIEPOOINISCKUX

ypaBHEHHMI 8|1 4 | obOcyxneHue MponIeHHON
TEMBI

l'unepbonuyeckue

ypaBHeHUs (ciaydaii 3 8|2 8 2 12 | KonrpomasHas padota Ne 1

HE3aBHCHUMBIX TIEPEMEHHBIX)

OpOHTAIBHBIN OIIPOC U
BoHOBBIE ypaBHEHUS 8|1 3 | obcyxaeHne npoiaeHHON
TEMBI

N N @pOoHTaJIBHBIN OIIPOC U
Jluneiinble 1 HeNMHEHHBIE

8|12 6 2 4 | obc i i
BOJIHEI yKICHUE MTPOHIEHHOI
TEMBI
DOpOHTAILHBIN OIIPOC U
10. | ITapaGonwueckue ypaBuenust | 8 | 1 3 | obcyxaeHne npoieHHON

TCMBI

®poHTaNBHBIN OIpPoOC U
OO011Me TOHATHS TSOPUU

11. yCTOHUMBOCTH 8|12 | 4 3 | oOcyxaeHre mpoHaeHHOMI
TEMBI
2 0,5 (335 IK3aMeH
HUTOI'O 16| 32 7 |05 885

Conep:xaHue pa3/ieioB JHCHUTLIHHBI.

1. BBoanasa Jekuus. OCHOBHblE YypaBHEHUs MaTematudeckod ¢usuxu. Kpatkuii 0630p
OCHOBHOTO Kypca «YpaBHEHHs MaTeMaTHYecKoW (U3MKW». BBIBOJ HEKOTOPHIX ypaBHEHUH Ha
OCHOBE BapHALIMOHHBIX IPUHIIMIIOB (HA PUMEpE ypaBHEHUs KojaeOaHUi CTPYHBI).

2. Hexoropble mnoOHATHS (YHKIHMOHAJBLHOrO aHaau3a. Kiaccupukanus ypaBHEHHH.
['mnasOeproBo mpocTpaHcTBO. JIMHEHHBIH (yHKIMOHaANBI U omepaTopbl. KBaapaTHuHbIN
¢yHknuoHan (¢pyHkuuoHan sHepruu). CHMMETPUYHBIE, [OJIOKUTEIbHBIE, TOJO0XKHUTEIHBHO
ONpECICHHbIE  JIMHEHHBIE  ONEpaTopbl.  DHEPreTHYECKOE  IPOCTPAaHCTBO.  MUHMUMYM
KBaJZpaTU4HOro ¢yHknuoHana. [loHstue o6o00meénHOro pemenHus. CHEKTp MOJ0KUTEIbHO
OIIPEIIEIICHHBIX ONIEPATOPOB.

3. Kuaaccupukanuss ypaBHeHHMii ¢ YacCTHBIMM TPOU3BOJAHBIMH BTOPOIr0 MOPS/AKA.
YpaBHEHUS B TUBEPreHTHON (opMe.

4. DiuMNTHYecKUue YpaBHeHHs1 BTOPOro nopsiaka. O0oOuIeHHbIE pelIeHus A ypaBHEHUN
BTOPOTO MOpPsi/IKa B MBEPreHTHON dopme i 3aaun Jupuxiie B orpaHMYeHHOMN 06acTu.

5. Meroasl Putna, INanepkuna.

6. YpaBHeHuss runepéoauyeckoro tuna. CuctemMbl ypaBHEHHH THIEpOOIMYECKOro THIIA
(runepOonnyeckue no Ppuapuxcy cucrembl). 3agaya Komwm, uHBapuantel Pumana u
xapakrepuctuku. [Ipocreiiine Kpaesble 3a1a4u.

7. T'mnepOosmueckue ypaBHeHus (ciay4yai 2-X He3aBMCUMBIX NlepeMEHHBIX).

8. BoaHoBOoe ypaBHeHHe B ciyyae 2-X, 3-X, 4-X He3aBHCHUMBIX NepeMeHHbIX. OCHOBHBIE
pasznuuus (HU3NUECKre UHTEPIIPETALINH).

9. Bouaubl. JluneiiHble BosHBL. JlucnepcHOHHBIE CcOOTHOLIeHHsA. HemnuHeliHble BOJIHBI
(mpumepsl). COTUTOHBI.

10. IMapadosnyeckne ypaBHeHusi. Ilpocreifmme mnpumepsl. Iloaxon ¢ TOYKM 3peHUs
(YHKIIMOHAJIBHOTO aHajdN3a K PEIIEHUI0 HEKOTOPBIX KPaeBbIX 3a1ad. AOCTpaKTHbIE (YHKIHH



BEIIECTBEHHON nepeMeHHoi. O0001IeHHOe pelIeHrne CMENIaHHOoM (KpaeBoi) 3a1aun. Y paBHEHHE
temionpoBogHocTH. Dopmyia [lyaccona. beckoneuHas CKOPOCTh TEIIONEpeaadH.
11. OGumme NOHATHS TEOPUH YCTOHYNBOCTH.

5. Odpa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM YHCJIe TEXHOJOIHMH 3JEKTPOHHOIO0 O0y4YeHUS] M
AUCTAHIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIEeCTBICHUH
00pa30oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

B npouiecce 00yueHust HCMOMB3YIOTCS CleAyoNne 00pa3oBaTeNbHbIe TEXHOIOTHH:

BBoaHas nexnust — gaeT nepBOeE LEIOCTHOE IIPEACTABICHNUE O AUCLMIIIIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4YeHUs NaHHOW MUCHUIUIMHBI. CTYIEHTBl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aauaMy Kypca, ero poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME IOATOTOBKHU B
nenoM. Jlaetcst kpaTtkuii 0630p Kypca, UCTOpUs Pa3BUTUS HAYKH U MPAKTHKHU, TOCTHIKEHUS B 3TON
cdepe, IMEHA U3BECTHBIX YYEHBIX, H3JIaraloTCs MEPCIeKTUBHBIC HANpPaBJICHUs uccienoBaHuii. Ha
9TOM JIEKIIMH BBICKA3bIBAIOTCS METOJIUYECKUE U OPTaHU3AIIMOHHBIE 0COOEHHOCTH pabOThI B paMKax
JTAHHOW TMCLUIUIMHBL, a TAK)KE JaeTCs aHAJIU3 PEKOMEHIyeMON Y4eOHO-METOANUECKOMN JIUTEPATYypPHI.

AkajeMHuyecKasi JIeKIHSI € DJJIeMEHTAMH JieKUMHu-0ecebl — TOCIEI0BATEIbHOE
U3JI0)KEHUE MaTepuaia, OCYIIECTBISIEMOE NMPEUMYLIECTBEHHO B BUJE MOHOJOrAa IPErnoAaBaTess.
DneMeHTHI JIeKIIMU-0ece/lbl 00eCTIeYrBAIOT KOHTAKT MperoaBaTelis ¢ ayAuTOpUe, 4To MO3BOJISET
MPHUBJICKATh BHUMAHUE CTYICHTOB K Han0oJiee BAKHBIM TEMaM JTUCIUIUINHBI, aKTHBHO BOBJICKATh UX
B Y4eOHBII MpoIlecc, KOHTPOJIUPOBATh TEMIT M3JIOKEHUS Y4eOHOro MaTepuaia B 3aBUCUMOCTH OT
YPOBHSI €70 BOCIIPHSTHSI.

IIpakTnyeckoe 3aHATHE — 3aHATHE, TOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HABBIKOB I10 3aKPETUICHUIO TIOJYUCHHBIX Ha JICKITUU 3HAHUMN.

KoncynbTauum — B y4eOHBIX 3aHSTHUN, SABISIOMUNCS OJHOM M3 (OpM KOHTPOIA
CaMOCTOSITENbHOM padoThI cTy1eHTOB. Ha KOHCYNIbTalMsAX 110 IPOCHOE CTYIEHTOB pacCMaTPHUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IIPYU OCBOSHUU MaTepHualia JUCIUILTUHBL, IPeroiaBaTeib OTBEYaeT Ha
BOTIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B IPOIIECCE CAMOCTOSITEIbHON paboTHI.

6. IlepeyeHb JIMUIEH3NOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTeIbHOIO Ipouecca Mo
AUCHHUIINHE

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPoliecca MO AUCIUILITUHE UCTIONIb3YIOTCS:

Tt OPMHUPOBAHUS MATEPUAIIOB JIJISI TEKYIIETO KOHTPOJISI YCIICBAEMOCTH U TIPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaIuu, st GOpMUPOBAHUS METOAMUECKUX MATEPUAIIOB IO TUCIUILINHE:

- mporpammbl Microsoft Office;

- u3gaTesbckas cucreMa LaTex;

- Adobe Acrobat Reader.

7. TIlepeyeHb cOBpeMeHHBIX MNpodecCHOHANBHBIX 043 JAHHBIX MW HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJICHHH 00pa30BaTeJbLHOIO IMpouecca Ino
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B nporuecce ocymiecTBieHust 00pa3oBaTeNLHOTO MPOIiecca Mo AUCIHHUILIHHE HCIOIb3YIOTCS:

- ABroMaTusupoBaHHasg OubnuoreyHo-uHpopmannonHas cucreMa «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nbnoTeunas cucrema «kOpaiT» https://urait.ru

- DnekTpoHHO-0MOMMoTedHas cucrema «Jlanpy http://e.lanbook.com/
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- DnekTpoHHO-0nbInoTeunas cuctema «Koncynsrant CTyneHTay.
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI YUeOHOI JIUTEPATYpPbl, pecypcoB HHGOPMAIIMOHHO-
TeJIeKOMMYHUKAIMOHHOMH ceTH « AHTepHEeT», He0OXOAMMBIX /1JIsl OCBOEHUS M CUMILIUHBI

a) OCHOBHAsI JIUTEpaTypa
1. M. M. KapueBckuii, M. @. IlaBnoBa. VYpaBHEHHS MaTEeMaTHYECKON (PUHKH.
JlononHUTeNbHBIE  TIaBbl:  yuebHoe  mocobme —  Cankr-llerepOypr:  Jlams,
2022. https://reader.lanbook.com/book/212288
2. KapueBckuit M. M. Jlekiuu 1o ypaBHeHHUSM MaTeMaTHUECKOW GU3UKU: ydeOHOe TTocoOue
s By30oB — Cankr-IletepOypr: Jlans, 2022. https://reader.lanbook.com/book/195495

0) 1OMOJIHUTE/IbHAS JIUTepaTypa
1. Ky6emmkun E.II. Meroapl pemieHus ypaBHEHUH MaTeMaTHYECKOW (QU3HMKH: ydeOHOe
nocobue 11 By30B. Spocnasis: Apl'Y, 2004.
2. KymukoB A.H. Bonpochkl u 3aauu 1o Kypcy «YpaBHEHHs MaTEeMaTHYECKOH (DU3HKHY:
MeTol. ykazanus. SIpocnasib, 2002. http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf
3. bynak, b. M. C6opHuk 3amau mo Matematuueckoit pusuke /bynak b. M. , Camapckuit A.
A., TuxonoB A. H. - 4-e u3n. , ucnp. - Mocksa : DUSMATIIUT, 2004. - 688 c. - ISBN 5-
9221-0311-3. - Tekcr : anekrponssiii / ObC "Koncynbrant crynenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103113.html
4. TonynoB C.K. VYpaBHenuss wmarematuyeckoil ¢u3uku. YueOHoe mocodue i
yHuBepcureToB. M.: Hayka, 2004. 391 c.
5. llenmtop A. [I. YpaBHEHUsT MaTeMaTHUeCKOW (DU3HMKH: METOJ. yKa3aHus - SIpociiaBib:
SpI'Y, 2000. http://www.lib.uniyar.ac.ru/edocs/iuni/20000405.pdf

9. MartepuanbHo-TexHH4YecKasi 0a3a, HeoOXoaAUMAasl I OCYLIECTBJIEHUSI 00Pa30BaATEIHLHOIO
npoiecca no AMCUMIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas sl OCYIIECTBIEHHUs 00pa30BaTEIBLHOTO
npoliecca 1o AUCIUILIMHE BKII0YAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

— y4eOHbIC ayTUTOPUH IS TIPOBECHUS 3aHATHI JEKIIHOHHOTO THIIA;

— ydeOHbIe ayIUTOPUU AJIs IPOBEJCHUS MPAKTUYECKUX 3aHITHH (CEMUHApPOB);

— y4eOHbIC ayTUTOPHUHU JJISl TIPOBEICHHS TPYIIIIOBBIX U UHINBUAYAIBHBIX KOHCYIbTAIINH;

— y4yeOHble ayIUTOPUM JJs TPOBEICHHSI TEKYIIEro KOHTPOJIA U TMPOMEXYTOUHOH
aTTecTalluu;

— TOMEIEHHUs U1 CaMOCTOSTENbHON paboThI;

— TIOMEMICHUS JUIS XpaHEHHs ¥ MPOPIIAKTHIECKOTO 00CITY)KUBAaHUS TEXHUIECKUX CPEJICTB
00yJeHwusI.

ITomemieHuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOYEHHS K ceTH «VHTepHeT» W oOecrleyeHneM J0CTyma B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

ABTOp:

npodeccop kadenps! nuddepeHnanbHbIX YpaBHEHHH, 1.].-M.H. A.H. Kynukos
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«/lonoJIHNTE/IbHBIE [VIABbI YPABHEHHUH B YACTHBIX NPOU3BOAHBIX»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIINHE

1. TunoBbIe KOHTPOJIbHBIE 3aJaHUS I HHBIE MaTePHAJIbI,
HCII0JIb3yeMble B Ipouecce TeKyuei arrecTanuu
Konrtpoabnas padora Ne 1
Bapmuanr 1
1. Haiitu Bce @ 1 b, mpu KOTOPBIX JIMHEHHBIHA OLIEPATOP

Au=—u"+au'+bu,u=u(x),u’'(0)=u'()) =0

Oy/IeT CUMMETPUYHBIM, TIOJOKUTEILHO ONpeaeieHHbIM. [Ipy HalieHHbIX 3HaYeHusX a u D Haiitu
cOOCTBEHHBIEC (DYHKIIMU M COOCTBEHHBIE 3HAUCHHS, @ TAKXKE PEIIUTH CICIYIOIIYIO 339y

Au= f(x), rnea) f(x)=1 b) f(x)=—x
Bapuanr 2
1. Haiitu Bce @ u D, mpu KOTOPBIX JTMHEHHBIH OmepaTop

Au =—u"+au'+bu,u =u(x),u(0)=u'(®) =0
6YI[CT CUMMCTPUYHBIM, IOJOKUTCIIBHO OIIPCACICHHBIM. HpI/I HaﬁﬂeHHLIX 3HAUCHUAX ad H bHaI>'ITI/I

coOcTBeHHbIE (DYHKIIMU U COOCTBEHHbIE 3HAUECHHUS, & TAKXKE PEIIUTD CIEIYIOIIYIO 3a1a4y
Au= f(x), rnea) f(x)=1

Bapuanr 3
1. Haiitu Bce a u b, mpu KOTOPBIX TMHEHHBIN OTIEepaTop

Au=-u"+au'+bu,u=u(x),u(0)=u@) =0
6yI[€T CUMMCTPUYHBIM, ITOJOXKUTCIBHO OIMPCACICHHBLIM. HpI/I HaﬁﬂeHHLIX 3HAUYCHUAX d U bHaﬁTH

COOCTBEHHEIE q)YHKI_[I/II/I 1 cCOOCTBEHHEIE 3HAYCHU, a TAKKE PCIIUTL CICAYIOUIYIO 3a1a9y
Au= f(x), rmea) f(x)=x@1-x),b) f(x)=1

Bapuanr 4
1. Haiiti Bce @ u D, mpu KOTOPBIX JTMHEHHBIH OTepaTop
Au=—U"+au'+bu,u=u(x),u'(0)=u(1) =0

6yz[eT CUMMCTPUYHBIM, MOJIOKUTCIIBHO OIMPCACIICHHBIM. HpI/I HaWJeHHBIX 3HAUCHUAX a U b Haiitu
COOCTBEHHBIC (I)YHKI_II/II/I 1 COOCTBEHHBIC 3HAYCHU, a TAKKEC PCIIUTL CICAYIONIYIO 3a1a4y



Au= f(x), rnea) f(x)=1
IIpaBuiia BbICTaBJIEHNSI OLIEHKH IO Pe3yJbTATaAM KOHTPOJIbHOH PadoThI

Orenka 1o pe3ysabTaTaM caMOCTOSTEIbHON paboThl CUMTAETCS B OaJlIax IO CISAYIOIEMY
MPUHIINITY:

" 33 Ka)/10€ [TOJHOCTHIO IPAaBMIIBHO BBITIOJIHEHHOE 337aHnue — 3 Oana;

"  [IpH pelICHUH JOMYIIEHbl He3HAUNTENbHbIE OTHMOKN — 2 Oallia;

" [paBUIBHO BEIOpAH COCO0 pelIeHUs 3aJaHusl, HO P €T0 pean3alliy TOMYIICHBI TPyObIe

ook — 1 Gasr.

2. Cnucok BOIIPOCOB U (I/I.]'II/I) 3aJaHMH 11 MMpoBEACHUSA l'lpOMQ)KyTO‘lHOfI arrecranmuun

BOHpOCBI K 3a49€Ty

3agaua 1
[TpuBecTH npumep:
a) CHMMETPHYHOTO, ITOJIOKHUTEILHO ONPEICIICHHOTO OIepaTopa;
0) CHMMETPHUYHOT0, HO HE MOJIOKUTEIBHO ONMPEACICHHOr0 OIIePaTopa;
C) CHMMETPHYHOTO, IMOJIOKHUTEILHOTO, HO HE MOJIOKHUTEIBLHO OMPECIICHHOTO ONEpaTopa;
d) nuHEeHOrO0, HO HE CHMMETPHUYHOI'O OIIEpaTopa.

3anava 2
Hoxka3zarb, 4TO onepaTop
Au=u® +qu (g<0)
u@) =ul) =u'(0)=u"'(1) =0
OyZIeT MONOKHUTEIBHO ONPEICIICHHBIM.
3amava 3

Haiitu Bce Q, mpu KoTOpBIX orepatop AU OyaeT MOJOKUTEIBHO OMPE/IeICHHBIM.
a) Au=-u"+qu,ueDp,ecmu U(X) € c?[0] n u(0)=u(l) =0;
b) Au=-u"+qu,ueDp,ecmu U(X) € c? [01] u u'(0)=u'(D) =0;
¢) Au=-u"+qu,ue D, ecmu U(X) € c? [01] u u(0)=u'() =0;
d) Au=-u"+qu,ue D, ecmu U(X) € c? [01] u u'(0) =u(2) =0.
3anaua 4
Haiitu coOcTBeHHbIE 3HaYEHUs, COOCTBEHHBIE (DYHKITUU CIIEIYIONTUX JIMHEWHBIX OMEPaTOPOB
a) Au=-u'"',u(0)=u(®) =0;
b) Au=-u",u'(0)=u'(1) =0;
c) Au=-u",u(0)=u'(d)=0.

3anaua 5
HaiiTi 0600111eHHOE perienne ypaBHEeHus

a) Au=—-u",u(0)=u(®) =0, f(X)=x(1—Xx);
b) Au=—u",u(0) =u(l) =0, f(x)=sin zx + (1/3)sin 37x;
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c) Au=—-u",u(0)=u(2) =0, f(x) =sin > ax.
BBI,Z[CJ'II/ITB TC 0606H_IGHHBIG pE€UICHUSA, KOTOPBIC ABJISAIOTCA KIIACCHYCCKUMMU.

3agauya 6
Haiitu coGcTBeHHBIC 3HaUeHUs, COOCTBEHHBIE U IPUCOCTMHEHHBIE (DYHKIIUU Y JIMHEHHOTO
orepaTopa

a) Au=-u"',u(0)=0,u"'(0) +u'(1) =0;
b) Au=-u"",u'(0) =0,u(0) + u(®) =0.

3apaua 7
Hcnonw3ys meron ["anepkuHa HaiiTh criekTp oneparopa A
a) Au=-u"+cu',u(0) =u(2) =0;
b) Au=-u""+cu',u'(0) =u(d) =0;
c) Au=-u'+cu',u(0)=u'(1) =0.

3agaua 8
J1s cucTeMBbl

a_ o

ot OX

f1(x)
f2(X)

Ul(t, X)
u (t, X)

e u(t,x)=( j,Az{ajk}, j=12. u(0,x) = f(x)=(

j HAWTHU PELICHHE
13 5 2

a) A:(l 2}, f1(x) = %2, f5(x) = 2X; b) A=(_4 _J, f1(x) =exp(x), f2(x) =1,
32 2 5 2

c) A:(1 2], f1(x)=x7, fo(x)=0; d) A:(_4 _1], f1(x) =exp(x), fo(x) =2 +exp(X).

d) A:E sz f1(x)= x2, fo(x)=0; d) A=(_54 2_1} f1(x) =exp(x), f5 (x) =2+ exp(X).

3agava 9
Jlist cuctembl

0 0
E“: Aa—i,u(o, x) = f (X), U (t,0) = Uy (t.2) = 0.
31ech
(utx)) (01 ( fa(x) _ain3 — cos2
u(t, x) _(uz(t,x)]’ A_(_l Oj’ f(x) _(fz(x)} a) f1(x)=sin" zx, f5(x) =cos zx;
b) f1(x) =x(@—x), fo(x)=0.
3apaua 10
st ypaBHEeHMs KOJIeOaHUN CTPYHHI, T.€.
0%u  8%u
E =2, u(0,) = £ (3, (0,9 =g(¥)
ot OX

ykazatb Te f(X), g(X), mpu KOTOpBIX perieHreM OyaeT BojHa Oerylnas HanpaBo (HaueBo).



3agauya 11
Haiitu Bce 3HayeHUs napameTpa a, IpU KOTOPBIX HYJIEBOE PELICHUE CIEAYIOIIEH KpacBOU 3a1aun
YCTOMUYMBO (ACUMIITOTUYECKH YCTOMYUBO)

2
a)a—”=8—3+au,u(0):u(n)zo,xG[o,ﬂ].

ot ox

2
b)a—u:a—;+au,u'(0):u'(ﬂ):O,XE[O,ﬂ].

ot ox

2
C)a—uza—l2J+au,u(0)=u'(7z)=0,Xe[0,7z].

o ox

3. Onucanue Npoueaypsl BHICTABJIEHUS OLEHKHU

B 3aBucumocTH OT ypoBHA C(HOPMUPOBAHHOCTH KaXIOW KOMIETCHIUH I10 OKOHYAHUH
OCBOCHMS AMCLUUIUIMHBI CTYIEHTY BBICTABIII€TCS OLEHKA. [l IUCIUILINH, U3y4aeMbIX B TEUEHUE
HECKOJIbKUX CEMECTPOB, OLIEHKA MOKET BBICTABIISATHCS HE TOJBKO 10 OKOHYaHUM €€ OCBOEHMSI, HO U
B IPOMEXYTOUHBIX ceMecTpaX. Buja OLEHKH («OTIMYHO», «XOpOIIO», «YHAOBIETBOPUTEIBHOY,
«HEYIOBJIETBOPUTEIIBHO», «3aUTEHO», «HE 3aYTEHO») OIpeaensercs  pabouyell MporpamMMmon
JUCLHUIUIMHBL B COOTBETCTBUU C YYEOHBIM IIAHOM.

OneHka «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, Y KOTOPOro Ka)K/Jasi KOMIETEHIUs (TI0JTHOCThIO
WIN 4aCTUYHO (hopMupyemas JaHHOM JUCLUIUIMHON) chOpMHUpPOBaHA HA BEICOKOM YPOBHE.

OneHka «XOpoIlI0» BBICTABISIETCA CTYAECHTY, Y KOTOPOTO Kak/1asi KOMIETEHIIMS (ITOJIHOCTbIO
WIN YaCTUYHO (hopMUpyeMasi JaHHOHN AMCLUUILUIMHON) CPOPMHUPOBAHA HE HIKE, YEM Ha IPOJABUHYTOM
YpOBHE.

OrneHka «yJIOBJIETBOPUTEILHO» BBICTABIIAETCS CTYJEHTY, Y KOTOPOro Ka)/as KOMIETEHLUS
(TTIOJTHOCTBIO MJIM YaCTUYHO (pOopMHpYyeMasi TaHHOW AMCHUIUIMHON) cOopMUpOBaHa HE HUXKE, YeM Ha
IIOPOI'OBOM YPOBHE.

OneHka «HEYTOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, y KOTOpPOro XOTs Obl O/Ha
KOMIIETEHIMs (IOJHOCThIO MJIM YacTUYHO (opMHpyeMas AaHHOW JUCLHUIUIMHON) cpopMHpoBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

O1eHKa «3a4TE€HO» BBICTABIISAETCS CTYJIEHTY, Y KOTOPOTO KaXKJasi KOMIIETEHIUs (TIOJTHOCTBIO
WIM YaCTUYHO (opMupyemas JaHHOW AMCHIMIIIMHON) chopMHpoBaHa HE HUXKE, YEM Ha [TOPOrOBOM
YPOBHE.

OneHka «He 3a4TE€HO» BBICTABIISAETCS CTYAEHTY, Y KOTOPOTO XOTsSI Obl OJlHa KOMIIETEHLUS
(TMTOJIHOCTBIO WJIM YaCTUYHO (opMHpyeMasi TaHHOW AMCLUUIUIMHON) cOpMHpOBaHA HMXKE, YEM Ha
MIOPOTOBOM YpPOBHE.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«/lonoJIHNTE/IbHBIE IVIABbI YPABHEHHUH B YACTHBIX NPOU3BOAHBIX»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOU (hopMO#i M3IIOKEHUsT Y4eOHOTO MaTepuasa Mo JUCHUIUINHE SIBJISFOTCS JICKIIHH,
OpUYeM B JOCTaTOYHO OOJBIIOM 00bEeMe. JTO CBSI3aHO C TEM, YTO B OCHOBE «JlOMOIHUTENbHbIE
IJIaBbl YpaBHEHHH MaTeMaTU4eCKON (QHU3UKK» JIKUT OCOOBIH MaremaTHueckuil ammapar. Ilo
OOJIBIIMHCTBY TEM IIPEYCMOTPEHBI IPAKTUYECKUE 3aHATH, HA KOTOPBIX IPOUCXOAUT 3aKpeIICHUE
JEKIIMOHHOTO MaTepuaia IyTeM NPUMEHEHHS ero K KOHKPETHbIM (U3MYecKHM 3ajadam u
0Tpa0OTKa HaBBIKOB PabOTHI ¢ MaTEMAaTHUYECKUM amnapaTroM «JlonoJHUTEIbHbIE TIaBbl ypaBHEHUN
MaTeMaTHYECKOH (PUBUKU.

Jlis yCHenIHOro OCBOEHUS TUCLMIUIMHBI OYEHb BA)XKHO PELICHHE J0CTaTOYHO OO0JIBLIOro
KOJIMYeCTBa 3a7a4, KaKk B ayJAUTOPUHU, TAK U CAMOCTOATEIBHO B KayeCTBE JOMALIHUX 3aJaHHM.
[Tpumepsl pemieHus 3agad  pa3duparoTcs Ha JIEKIOUSIX W HPAKTUYECKUX 3aHATHSX, IMpU
HEOoOXOJUMOCTH TO Haubosiee TPYAHbIM TE€MaM IPOBOASTCS JONOJHUTENbHbIE KOHCYJIbTALlUU.
OcHOBHas 11e7b PelIeHUs 33a4a4 — [IOMOYb YCBOUThH (DyH/IaMEHTaIbHbIE IOHATHS, 3aKOHBI U OCHOBBI
JTAHHOTO Kypca. st pemenus Bcex 3a7ad HeoOX0AUMO 3HATh U MIOHUMATh JICKITMOHHBIM MaTepHall.
[Tooromy B mpouecce H3y4eHUs [OUCLUUIUIMHBI — PEKOMEHIYETCS PpEryjsipHOE IIOBTOPEHUE
IIPOMJIEHHOIO JIEKIMOHHOIO Marepuana. Marepuan, 3aKOHCHEKTHMPOBAaHHBIM Ha  JICKIUAX,
HE00X0/MMO JIoMa elle pa3 mpopabaThiBaTh W MPU HEOOXOAMMOCTH AOHOJHATH MH(OpMaIuei,
MIOJIyYEHHOM Ha KOHCYJIbTAIUAX, IPAKTUUECKUX 3aHATUAX WU U3 Y4eOHOI IMTepaTyphl.

bosbioe BHMMaHue JODKHO OBITH YJEJICHO BBITOJHEHHUIO JOoMallHed paboTsl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThI JloMa CTyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMYHbIE
pa30o0paHHBIM Ha JIEKIMAX U MPAKTUYECKUX 3aHATUSAX WM HEMHOro OoJiee CIIOXKHBIE, KOTOphIE
ABIIAIOTCS PE3YJIBTATOM OOBEIUHEHHSI HECKOJIBKUX 0a30BbIX 3a]ay.

JUis MpOBEpPKM M KOHTPOJS  YCBOEHHUS TEOPETHYECKOro MaTepualsa, NPHOOpPEeTeHHBIX
IIPAKTUYECKUX HaBBIKOB pabOThl IPOBOASATCS CEMUHAPCKUE 3aHATUS, KOTOPHIE I1OMOTAIOT
pa3bsACHUTH MaTepHall IO IPONUJEHHON TEME.

B koHI11e cemecTpa n3ydeHus JUCUMILIMHBI CTYACHTHI CAAIOT 3a4eT. 3aueT [0 UTOraM IepBOro
CeMeCTpa BBICTABIISETCS 110 UTOTaM TECTUPOBAHUS U KPaTKOro cOOECe0BaHUS 110 €ro pe3ysibTaTaM.

OcBoUTH BOIIPOCHI, U3JIaraeMble B IMpOIECCEe M3YUEHUs AUCHUILIUHBI ««/lomonHurenbHbIe
IJIaBbl YpaBHEHUH MareMaThdeckod (U3MKH» CaMOCTOSTEIbHO CTYACHTY KpalHe CIO0XHO. DTO
CBSI3aHO CO CJIO’KHOCTBIO H3y4aeMoro MaTepuaia u 60asmuM o0beMoM Kypcea. [loaToMy nocemienue
BCEX AyJIUTOPHBIX 3aHATHH SIBIISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yHMOpHBIX U PeryssipHBIX
3aHATUN B TEYEHHUE CEMECTpa CAaTh 3a4€T M JK3aMEH 110 UTOraM M3y4YEHHUs AUCLUIUIMHBI CTYACHTY
IIPAKTUYECKH HEBO3MOXKHO.
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