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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

IK-1 H-11K-1.1 3HaTh:
CniocobeH coOupaTs, Obnanaet ciocoOHOCTHIO - OCHOBHBIE KIJIACCHI A PepeHITaTEHBIX
00pabaTkIBaTh U KPUTHYECKOT0 0TOOpa AaHHBIX, | ypaBHEHUH U IOCTAHOBKY OCHOBHBIX 3a/1a4
WHTEPIPETUPOBATH JaHHBIE | CBSI3aHHBIX C HAYYHBIMHU JUTS HUX, HanboJiee W3BECTHBIE CIIOCOOBI X
COBPEMEHHBIX HAYYHBIX UCCIIETIOBAHUSIMH UCCIIE/IOBAHUSI.
HCCJIEOBAHU, H-IIK-1.2 YMmerTh:
HEOOXOIUMBIE IS Hmeet HaBbIKK 00pabOTKU - OTIPENIeIIATh TUIIBI YPAaBHEHHMH, pa3inyarhb
(hopMHpOBaHUS BEIBOJIOB 110 | IAHHBIX C TPHMEHEHUEM MOJIXO/IbI K TIOCTPOCHUIO pEeIICHHH
COOTBETCTBYIOIINM COBPEMEHHBIX (kJ1accuyeckue pereHust, 0000IEHHBIE).
HAYYHBIM UCCIIEIOBAHUAM | HHPOPMAIMOHHBIX Baaners HaBbIKAMu:
TEXHOJIOTHI U aJrOPUTMOB - BBIBOJIa HEKOTOPBIX YPaBHEHUH U MX
N-MK-1.3 CBSI3M C COOTBETCTBYIOIIUMH Pa3iciamMu
CriocobeH caMoCTOATENIEHO ¢buzuKy.

HHTEPIPETUPOBATH TAHHBIE
HAyYHbBIX HCCIICIOBAHHN
¢dopmynupoBartb
COOTBETCTBYIOILME BHIBOIBI




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI

OO01mmast Tpy10eMKOCTh JUCIUTIINHBI COCTaBISEeT 4 3a4eTHRIX equHuIl, 144 akaja. 9acoB.

Buasbl yueOHbIX 3aHATHI,
BKJIIOYASl CAMOCTOSITEILHYIO
padoTy CTY/AeHTOB,

U UX TPYJI0€MKOCTh
(B akaleMUYeCKHX Yacax)

DopMBbI TEKYLIEro
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OpOoHTABHBIN OIIPOC U
1. | BBognas nmekuus 8 3 | oOcyxaeHue mpoHaeHHOMI
TEMBI
OpoHTaNBHBIN OIpoC U
Hekoropsle noHsTHS . .
2. 8 2 8 | oOcyxneHue mpoHaeHHOMI
(yHKIIMOHAIEHOTO aHaJH3a
TEMBI
OpOoHTAIBHBIN OIIPOC U
3. Knaccudukarus ypaBHeHUH 8 6 1 4 | oOcyxIeHue MpouIeHHON
TEMBI
VYpaBHeHUS TITUITUYECKOTO .
DpOoHTAJIBHBIN OIIPOC U
Tuna. 3anava Jupuxie. o o
4, N 8 2 8 | oOcyxaeHue PO ICHHOM
BapuaunoHHbI# TOAXO/.
TEMBI
OO000IIICHHBIC PELICHMYSL.
DpOoHTAJIBHBIN OIIPOC U
5. Merton Purua, I'anepkuna 8 4 3 | obcyxaenne npoiaeHHON
TEMBI
®poHTaNIBHBIN OIpPOC U
CucTeMbl THIEPOOTMUECKIX . .
6. . 8 4 o0cyKIeHre TTPOHICHHOM
ypaBHEHUH
TEMBI
I'nnep6onuyeckne
7. | ypaBHeHus (ciydaii 3 8 8 2 12 | KonrponbHas padora Ne 1
HE3aBHCHUMBIX [IE€PEMEHHBIX )
@pOoHTAIBHBIN OIIPOC U
8. | BomHOBBIE ypaBHEHUS 8 3 | obcyxxaeHne npoieHHON
TEMBI
. . ®pOHTANBHBIN ONIPOC U
JluHeliHbIe U HETTMHEHHEIE . .
9. 8 6 2 4 | obcyxneHue MponIeHHON
BOJTHBI
TEMBI




®poHTaIBHBIN OMPOC U
10. | IlapaGonuueckue ypaBueHnust | 8 | 1 3 | obcyxxaeHne npoiaeHHON
TEMBI

OpOHTAIBHBIN OIIPOC U
OO01mme MOHATHS TEOPHUH

11. yeToifumMBOCTH 8|12 )| 4 3 | obcyxnenue npoiaeHHOR
TEMBI
2 |05 ]335 IK3aMeH
HUTOIo 16 | 32 7 |05 |885

Conep:xanue pa3iesi0B JMCUUILIUHBI:

1. BBoanas Jjexkums. OCHOBHBIC ypaBHEHHS MareMatudeckou ¢usuku. Kpatkmii 0030p
OCHOBHOI'O Kypca «YpaBHEHUs MaTeMaTH4ecKod (U3UKU». BBIBOA HEKOTOPHIX YpaBHEHUH Ha
OCHOBE BapHALIMOHHBIX PUHIIMIIOB (HA IPUMEPE YpaBHEHUs KOJIeOaHHd CTPYHBI).

2. Hexoropble noOHATHS (YHKIUHOHAJBLHOro aHaau3a. Kiaccupukanus ypaBHEHUH.
['mnsbeproBo mpocTpaHcTBO. JIMHEHHBIH (yHKIMOHANBI W omepaTtopbl. KBaapaTwuHbIi
¢ynkunonan (pyHkumoHan sHepruu). CUMMETpPUUHBIE, IOJIOKUTEIbHBIE, IOJOXKHUTEIBHO
ONpe/C/iCHHbIE  JIMHEHHBIE  ONEpaTopbl.  DHEPreTUYECKOE  MPOCTPAHCTBO. MMHUMYM
KBagpaTtuuHoro ¢Qynkuuonana. I[lonsrue o6oOméHHOrOo pemeHus. CHEKTp MOJOKUTEIbHO
OIIPEIETIEHHBIX ONIEPATOPOB.

3. Kuaaccupukanmss ypaBHeHMil ¢ YAaCTHBIMM TIPOM3BOJHBIMH BTOPOIro MHOPSIAKA.
YpaBHEHUS B TUBEPTeHTHOU (opMme.

4. DanunTHyeckHe ypaBHeHHMs BToporo nopsiaka. O0oOuieHHble pelieHns Uil ypaBHeHUH
BTOPOTO MOPSAKA B IUBEPreHTHON Gopme 11 3afaun J(upuxiie B orpaHiueHHON 00IacTH.

5. Metoanl Putna, INasepkuna.

6. YpaBHeHuss runepéoauyeckoro tuma. CHucTeMbl ypaBHEHHH THUNEPOOIMYECKOTO THIIA
(runepbonuyeckne no Ppuapuxcy cucrtemsl). 3anaya Komm, uHBapuantel Pumana wu
xapakrepucTuki. [Ipocreiimme KpaeBble 3a1a4n.

7. T'umepOosmyeckue ypaBHeHus (CJIy4aii 2-X He3aBHCUMBIX IlepeMeHHBIX).

8. BouHoOBoOe ypaBHeHHE B ciyyae 2-X, 3-X, 4-X He3aBHCHMBIX NepeMeHHbIX. OCHOBHBIC
pasnuuus (pu3ndecKkue UHTEPIPETALINN).

9. Boaubl. JluneiiHble BOJNHBL. JlMCHepCHOHHBIE COOTHOUICHHS. HemnwHelHHbIe BOJIHBI
(mpumepsl). CONUTOHBI.

10. IMapadoaunveckue ypaBHeHusi. Ilpocreiimme mnpumepsl. [loaxon ¢ TOYKM 3peHUS
(YHKLIMOHAJIBHOIO aHajM3a K PELICHUI0 HEKOTOPBIX KPaeBbIX 3afady. AOGCTpakTHbIE (YHKIUU
BEIIECTBEHHOM nepeMeHHoi. O0001eHHOE pellleHne CMEIIaHHON (KpaeBoi) 3a/1aun. Y paBHEHUE
teronposogHocty. @opmyia [Tyaccona. beckoHeuHast CKOpOCTH TEIIONEPEIAUH.

11. O6ume NOHATHS TEOPUM YCTOHYHUBOCTH.

5. Oﬁpa3OBaTeanme TEXHOJOI'MH, B TOM YYHUCJI€ TEXHOJOIuM 3JJICEKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
05pa3OBaTeJIBHOFO nmpoumecca mo JTMCuUMIlIMHEe

B npouiecce 00yueHust HCMOMB3YIOTCS clleAyrone o0pa3oBaTelbHbIe TEXHOIOTHH:
BBoanasi 1eknusA — JaeT NEPBOE LEIIOCTHOE MPEICTABICHNE O TUCHUIIIIMHE U OPUEHTUPYET

CTyJIEHTa B CHUCTEME€ M3yYEHHs AAHHOW AUCHUIUIMHBL. CTYIEHThl 3HAKOMSTCS C HA3HAYEHUEM U
3aJauaMi Kypca, ero poJjibl0 U MECTOM B CUCTEME YUEOHBIX JTUCHMIUIMH U B CUCTEME MOATOTOBKHU B
uenoM. Jlaetcs kpatkuii 0630p Kypca, UCTOpUs Pa3BUTUS HAYKH U MPAKTHKH, TOCTHXKEHUS B 3TOM
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepcleKTUBHBIE HalpaBieHus ucciepoBaHuii. Ha
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ATOM JIEKIIMU BBICKA3BIBAIOTCS METOMYECCKUE U OPraHU3alMOHHBIE OCOOEHHOCTH PabOTHI B paMKax
JAHHOW TUCLUIUIMHBI, a TAK)KE JaeTCs aHAJIN3 PEKOMEHIyeMOl yueOHO-METOANUECKOM TUTePaTyphl.

AkaneMuyeckasi JIeKHMS C 2JJieMEHTAMHU JeKIHuu-0ecelbl — TI0CIEI0OBATEIHHOE
M3JI0KEHUE Marepuana, OCYUIECTBISEMOE MPEUMYIIECTBEHHO B BUJE MOHOJIOrA IMPENOJaBaTelIs.
DNEMEHTHI JIEKIIMU-0ecelbl 00eCTIeYNBAIOT KOHTAKT MPEIoAaBaTelisi ¢ ayIuTOpUei, 4TO TT03BOJISET
MPUBJIEKATh BHUMAaHUE CTYIEHTOB K HanboJiee BaKHBIM TEMaM JUCIUIUIMHBI, aKTUBHO BOBJIEKATh UX
B Y4eOHBII MpOIeCC, KOHTPOJIUPOBATh TEMIT M3JIOKECHUS Y4eOHOTO MaTepuaia B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIPHSTHS.

IIpakTuyeckoe 3aHATHE — 3aHIATUE, NOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M
HAaBBIKOB I10 3aKPETUICHUIO TIOJYYE€HHbBIX Ha JICKI[UU 3HAHUM.

KoHcynbTauum — B YYEeOHBIX 3aHSITHN, SBISIONUNCS OMHOM W3 (OpM KOHTPOIS
CaMOCTOSTENbHOI paboThl cTyAeHTOB. Ha KOHCYNbTalUAX [0 TPOCKOE CTYICHTOB pPacCMaTPUBAIOTCS
HanboJiee CI0KHbIE MOMEHTBI [P OCBOCHHUH MaTepuaia JUCIUIUIMHBI, IPEToJaBaTeIb OTBEYAET HA
BOIPOCHI CTYJIEHTOB, KOTOPBIE BO3ZHUKAIOT Y HUX B IIPOIECCE CAMOCTOSATEIbHON PaOOTHI.

6. IlepeyeHb JMUEH3MOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B nporecce ocytecTBiaeHus 00pa3oBaTeNIbHOTO MPOIIEcca MO JUCHUTIITUHE UCTIOJIb3YIOTCS:

i GOpMHUPOBAHUS MATEPUAIIOB AJISl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS
POMEKYTOYHOU aTTeCTAINH, s OPMUPOBAHUS METOIUICCKUX MATEPUAIIOB 110 IUCIUILTHE:

- mporpammbl Microsoft Office;

- u3mareiabckasa cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEeHHBIX MNPO(PecCHOHAIBHBIX 043 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0OX0IMMOCTH)

B nporecce ocymiecTBiaeHust 00pa3zoBaTeNbHOTO Mpolecca Mo AUCHUILUINHE HCIOIb3YIOTCS:

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

- DnekTpoHHO-0nbMMoTedHas cucrema «lOpaiit» https://urait.ru

- DnekTpoHHO-0MOIHoTeuHas cuctema «Jlauby» http://e.lanbook.com/

- DnekTpoHHO-O0uOMMoTeuHas cuctema «KoncynpranT CTyneHTa:
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHOM Y4e0HOIi JIUTEPaTYypbl, pecypcoB HHPOPMAIMOHHO-
TeJ1eKOMMYHUKAaNOHHOM ceTH « AHTepHeT», He00OXOAMMBIX JIs1 OCBOCHHS 1M CIHHIIIMHbI

a) OCHOBHasI JIUTEpPaTypa
1. M. M. Kapuesckuii, M. . IlaBnoBa. VYpaBHeHHs MaTeMaTHU4eCKOH (PU3MKH.
JlononHuTeNbHbIE — IIaBbl:  yuyeOHoe  mocobme —  Cankr-IlerepOypr:  Jlaus,
2022. https://reader.lanbook.com/book/212288
2. Kapuesckuit M. M. Jlekiuu 1o ypaBHEeHHUSIM MaTeMaTHUeCKoi GU3nKU: yaeOHoe ocodue
mist By3oB — Cankr-IlerepOypr: Jlans, 2022. https://reader.lanbook.com/book/195495

0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. Kyosimkun E.II. Metonasl pemieHust ypaBHEHM MaTemMaTHuecKoil (usuku: ydeOHOE
nocobue 171t By30B. Spocnasns: SApl'Y, 2004.
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/
https://reader.lanbook.com/book/212288
https://reader.lanbook.com/book/195495

2. KynukoB A.H. Bonpocsl u 3agaun mo Kypcy «YpaBHEHHs MaTeMaTH4eCKOH (u3ukm»:
MeToA. ykazauwus. SIpociasis, 2002. http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf

3. bynak, b. M. C6opHuk 3amau mo Mmatemarnueckoit pusuke /bynak b. M. , Camapckuii A.
A., TuxonoB A. H. - 4-e u3z. , ucnp. - Mocksa : ®DUZMATIINUT, 2004. - 688 c. - ISBN 5-
9221-0311-3. - Tekcr : anekrponsbiii / ObC "Koncynbrant crymenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103113.html

4. T'onynoB C.K. VYpaBHenuss wmarematnueckod ¢usuku. VYueOHoe mocolOue ams
yHuBepcuteroB. M.: Hayka, 2004. 391 c.

5. llenmiop A. JI. YpaBHeHHsI MaTeMaTH4YecKol (PU3WUKHU: METOMA. YKazaHus - SIpociaBiib:
SApI'Y, 2000. http://www.lib.uniyar.ac.ru/edocs/iuni/20000405.pdf

9. MartepuajabHO-TeXHH4YeCKasi 0a3a, HeoOXoaAUMMAasl IS OCYIIeCTBJIEHUSI 00pPa30BaTEJILHOIO
npoiecca no JUCUMIINHE

MarepuanbHo-TeXHHUYECKass 0a3a, HeoOXoqumas JUlsl OCYLIECTBIEHHS 00pa30oBaTeIbHOIO
npoliecca 1o AUCHUILIMHE BKII0YAET B CBOM COCTAB CHELMAIbHBIE IOMEICHHUS:

— y4eOHble ayJUTOPUHU AJIS IPOBEACHUS 3aHATHH JIEKIIMOHHOIO THIIA;

— yudeOHbIE ayIUTOPUU AJIs IPOBEJACHUS MPAKTUYECKUX 3aHITHH (CEMUHApPOB);

— ydeOHbIe ayIUTOPUH JJI IPOBEACHUS IPYIIIOBBIX U MHIUBUyaIbHBIX KOHCYJIbTALIU;

— ydeOHblE ayAWTOpUU JUId TMPOBEIEHUS TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOU
aTTecTaluu;

— MOMEUICHUs AJISl CAMOCTOSITENIbHON pabOThI;

— MOMEUICHUs JUI XpaHEHHs U TPOPHUIAKTHUYECKOr0 00CTyKUBAaHUS TEXHUUYECKUX CPE/ICTB
oOyueHusl.

[Tomemienust Ansi CaMOCTOSTENLHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHS K ceTH «lHTepHeT» M o0ecrneyeHueM JocTyna B
3IIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO CPEY OPraHU3aIIH.

ABTOp:

npodeccop kadeaps! nuddepeHuaIbHbIX YpaBHEHUH, 1.(.-M.H. A.H. Kynukos


http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf
https://www.studentlibrary.ru/book/ISBN5922103113.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20000405.pdf

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 @ u b, mpu KOTOPBIX JIMHEHHBIN OTIEpaTop
Au=—u"+au'+bu,u=u(x),u'(0)=u'(2)=0

6y,[leT CUMMCTPUYHBIM, MOJOXUTCIIBHO OMPCACIICHHBIM. HpI/I HﬁﬁILGHHHX 3HAUCHUSX a U bHaf/'ITI/I
COOCTBEHHEIE (1)YHKI_[I/II/I 1 cCOOCTBEHHEIE 3HAYCHUs, a TAKIKE PCHIUTH CICAYIOIIYHO 3aa9y

Au= f(x), rnea) f(x)=1 b) f(x)=—x
Bapuanr 2
1. Haiitu Bce a u b, npu xoTopbIX JIMHENHHBIN oniepaTop

Au =—u"+au'+bu,u =u(x),u(0)=u'(l)) =0
6yI[€T CUMMCTPUYHBIM, ITOJIOXKUTCIIbHO OMPCACIICHHBIM. HpI/I HaﬁI[eHHLIX 3HAUYCHUAX d U bHaﬁTH

COOCTBEHHBIC q)YHKI_[I/II/I 1 COOCTBEHHBIC 3HAYCHU, a TAKKE PCIIUTL CICAYIOUIYIO 3a1a9y

Au= f(x), rnea) f(x)=1.
Bapuant 3
1. Haiiti Bce a u b, mipu KOTOPBIX JTMHEHHBIN OTIEpaTOp

Au=-u"+au'+bu,u=u(x),u(0)=u(d) =0
OyJeT CHMMETPHYHBIM, TTOJIOKUTEIBHO OMpeeieHHbIM. [IpH HaliIeHHBIX 3HAYCHUSX & U D Haiitu
coOcTBeHHbIE (QYHKIIMU U COOCTBEHHbIE 3HAUECHHUS, & TAKXKE PEIIUTD CIEIYIOIIYIO 3a1a4y

Au= f(x), rmea) f(x)=x(1-x),b) f(x)=1
Bapuanr 4

1. Haiitu Bce a u b, mpu KOTOPBIX TMHEHHBIN OTIEpaTop

Au=-u"+au'+bu,u =u(x),u’'(0)=u(d) =0
6YJIGT CUMMCTPUYHBIM, ITOJIOXKUTCIIbHO OMPCACIICHHBIM. HpI/I Haﬁ}IeHHBIX 3HAUYCHUIX d U bHaﬁTH
COOCTBEHHBIE (I)YHKI_II/II/I A COOCTBEHHBIE 3HAYCHU, a TAKKEC PCIIUTL CICAYIOUIYIO 3aa9y



Au= f(x), rnea) f(x)=L1
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.

3anaua 2
Hoxka3zarb, 4TO onepaTop
Au=u® +qu (g<0)
u@©) =u@@) =u'(C=u'(1)=0
OyJIeT MOJIOKUTEIHHO ONPEICTICHHBIM.
3anava 3

Haiitu Bce Q, mpu KOTOpBIX orepatop AU OyeT MOJOKUTEIBHO OMPEIeICHHBIM.
a) Au=-U"+qu,ue Dy, ecmu U(X) € c? [01] u u(0) =u(1) =0;
b) Au=-u"+qu,ueDp,ecmu U(X) € c? [01] u u'(0)=u'(1) =0;
¢) Au=-u"+qu,ue D, ecu U(X) e C2[04] u u@)=u'@)=0;
d) Au=—U"+qu,ue D, ecmu U(X) €C?[0] u u'(0) = u(l) = 0.
3anaua 4
Haiitu coOcTBeHHbIE 3HaYEHUs, COOCTBEHHBIE (DYHKITUU CIIEIYIONTUX JIMHEWHBIX OMEPaTOPOB
a) Au=-u",u(0)=u(1) =0;
b) Au=-u",u'(0)=u'(1) =0;
c) Au=—u",u(0)=u"()=0.

3anaua 5
HaiiTi 0600111eHHOE perienne ypaBHEeHus

a) Au=—u"",u(0)=u(l) =0, f(x) =x1—Xx);
b) Au=—-u"",u(0) =u(d) =0, f(x) =sin zx + (1/ 3) sin 37x;
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¢) Au=—u",u(0) =u(l) =0, f (x) =sin > z.
BBIILGJII/ITB TC O606I_I_ICHHBIC peLHeHI/ISI, KOTOpBIe ABIAKOTCA KJIACCUUYCCKHUMMUA.

3agaua 6
Ha¥iti coOCTBeHHBIE 3HAYCHHUS, COOCTBEHHBIC U IPUCOCIMHECHHBIC (PYHKIIUN Y TUHEHHOTO
orepaTtopa

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

3agaua 7
Hcnonp3ys meron ["anepkuHa HaiiTh criekTp oneparopa A
a) Au=-u"+cu',u(0) =u() =0;
b) Au=-u""+cu',u'(0)=u(2) =0;
c) Au=-u"+cu',u(0)=u'(1) =0.

3agaua 8
J1s cucTeMBbl
.
ot OX
t, i f
ere ut, x) = U1 (8% A={ajh i =12. u(0,x)= f(x) = 100 | aiirw pemenme
uz (t, X) f2(x)

13 5 2
a) A:[l 2} f1(0) =%, f2(x) = 2x; b) A:(_4 _1} f10) =exp(x), f2(x) =1
c) Az(f sz f1(x) = x2, fo(x)=0; d) A:(:%4 Z_J, f1(x) =exp(x), f2 (x) =2+ exp(X).

32 2 5 2
d) A:( J f1(x)=x7, f2(x)=0; d) A:(_4 _J, f1(x) =exp(x), fo (x) =2 + exp(X).
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3agaua 9
Jlims cucremsbl
ou ou
— =A—,u(0,x) = f(x),u (t,0) = uy (t,1) =0.
6taX()()t()t()
3n1ech
uq (t, x 01 f1(x )
u(t, x) = 1(t%) A= LX) = 1(x) ,a) f1(x) =sin3 2x, f,(x) =cos? 2x;
us (t, x) -10 o (x)
b) f1(x) =x1—x), fo(x)=0.
3agaua 10
st ypaBHEeHUs KoJeOaHU CTPYHBI, T.€.
o%u  °u
C =500, = F(0,ut (0, = g(x)
ot OX

ykazatb Te f(X), g(X), mpu KOTOpBIX perieHreM OyaeT BoJHa Oeryinas HanpaBo (HaJleBo).



3agauya 11
Haiitu Bce 3HaueHus napamerpa a, pU KOTOPBIX HYJIEBOE PELICHUE CIEAYIOIIEH KPaeBOU 3a1aun
YCTOMUYMBO (ACUMIITOTUYECKH YCTOMYUBO)

2
a)a—”=8—2+au,u(0):u(;z)zo,XE[o,;z].

ot ox

2
b)a—uza—l;+au,u'(0)=u'(7z)=0,XG[0,7r].

ot ox

2
c)3—”=a—‘2*+au,u(0)=u'(;z):o,XE[o,ﬂ].

ot ox

3. Onucanue npouecayphbl BbICTABJICHUS OLICHKH

B 3aBucumocTH OT ypoBHA C(HOPMHUPOBAHHOCTH KAXAOH KOMIIETCHLIMH TI0 OKOHYAHUHU
OCBOCHMS AUCLUUIUIMHBI CTYIEHTY BBICTABIIACTCS OLEHKA. [l IUCIUILINH, U3y4aeMbIX B TEUEHUE
HECKOJIbKUX CEMECTPOB, OLIEHKA MOKET BBICTABIISATHCS HE TOJBKO [0 OKOHYaHUM €€ OCBOEHMSI, HO U
B IPOMEXYTOUHBIX ceMecTpaX. Bua OLeHKH («OTIMYHO», «XOpOIIO», «YIAOBIETBOPUTEIBHOY,
«HEYIOBJIETBOPUTEIIBHO», «3aUTEHO», «HE 3aYTEHO») OIlpeaensercs  pabouyell MporpamMMmon
JUCLUIUIMHBL B COOTBETCTBUU C YYEOHBIM IIAHOM.

OneHka «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, Y KOTOPOTO Ka)kK/J1asi KOMIETEHIUS (TIOJTHOCThIO
WIN 4aCTUYHO (popMupyemas JaHHOM JUCLUIUIMHON) cpOopMHUpPOBaHa Ha BEICOKOM YPOBHE.

OrneHka «XOpoILI0» BBICTABISIETCA CTYACHTY, Y KOTOPOTO Kak/1asi KOMIIETEHIIHS (IIOJIHOCTbIO
WJIN YaCTUYHO (hopMUpyeMasi JaHHOH AMCLUUILUIMHON) ChOPMHUPOBAHA HE HIKE, YEM Ha IIPOJABUHYTOM
YpOBHE.

OreHka «yJ10BJIETBOPUTEILHO» BBICTABIIAETCS CTYJEHTY, Y KOTOPOTO KaKJash KOMIIETEHIIHS
(TTIOJTHOCTBIO MJIM YaCTUYHO (pOopMHpYyeMasi TaHHOW AMCHUIUIMHON) cpOopMUpOBaHa HE HUXKE, €M Ha
IIOPOI'OBOM YPOBHE.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, y KOTOpPOro XOTs Obl O/Ha
KOMIIETEeHIMsI (IOJHOCThIO MM YacTU4YHO (opMHpyeMas JaHHOW AMCLUIUIMHOW) cpopMHpoBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

O1eHKa «3a4TE€HO» BBICTABIISAETCS CTYJIEHTY, Y KOTOPOTO Kakasi KOMIIETEHIIUs (TIOJTHOCTBIO
WIM YaCTUYHO (opMuUpyeMasi JaHHOW AMCUUILIMHON) cOpMHUpOBaHA HE HHMKE, YEM Ha MOPOrOBOM
YPOBHE.

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



IIpunosxenne Ne2 k paboueil nporpaMme AUCHUILINHBI
«/lonoJIHNTE/IbHBIE [VIABbI 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 O00bEeMe. 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 C MATEMAaTHUECKUM amapaTroM «JlonoJHUTEIbHbIE TIaBbl ypaBHEHUN
MaTeMaTHYECKOH (PUBUKU.

Jlis yCHenIHOro OCBOEHUS TUCLMIUIMHBI OYEHb BA)XKHO PELICHHE J0CTaTOYHO OO0JIBLIOro
KOJIMYeCTBa 3a7a4, KaKk B ayJAUTOPUHU, TAK U CAMOCTOATEIBHO B Ka4yeCTBE JOMALIHUX 3aJaHHM.
[Tpumepsl pemieHus 3agad  pa3duparoTcs Ha JIEKIMSIX UM NPAKTUYECKUX 3aHATHUSX, INpU
HEOoOXOJUMOCTH TO Haubosiee TPYAHbIM TE€MaM IPOBOASTCS JONOJHUTENbHbIE KOHCYJIbTALlUU.
OcHOBHas 11e7b PelLIeHUs 33a4a4 — [IOMOYb YCBOUTh (DyH/IaMEHTaIbHbIE IOHATHS, 3aKOHBI U OCHOBBI
JaHHOTO Kypca. /s pemieHus Bcex 3a7ad HEOOXOAUMO 3HaTh U IOHUMATh JIEKIIMOHHBIM MaTepual.
[Tooromy B mpouecce H3y4eHUs [OUCLUUIUIMHBI — PEKOMEHIYETCS PpEryjsipHOE IIOBTOPEHUE
IIPOMJICHHOIO JIEKIMOHHOIO Marepuana. Marepuan, 3aKOHCIEKTHUPOBAaHHBIM Ha  JICKLIUAX,
HEo0X0MMO JIoMa elle pa3 mnpopabaThiBaTh M IPU HEOOXOJUMOCTH JOMOJHATH HH(pOpMalMEH,
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 O00BEIMHEHHSI HECKOJIBKUX 0a30BbIX 3a]a4.

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

B koHI11e cemecTpa n3ydeHus JUCHUILIMHBI CTYACHTHI CAAI0T 3a4eT. 3aueT [0 UTOraM IepBoro
CeMeCTpa BBICTABIISETCS 110 UTOTaM TECTUPOBAHUS U KPATKOTO COOECEJOBAHUS 110 €T0 Pe3yJIbTaTaM.

OcBoUTH BOIIPOCHI, U3JIaraeMble B IMpOIECCEe M3YUEHUs AUCHUILIUHBI ««/lomonHurenbHbIe
IJIaBbl YpaBHEHHH MareMaThdeckod (UM3MKHM» CaMOCTOSTEIbHO CTYACHTY KpaiiHe CIO0XHO. DTO
CBSI3aHO CO CJIO’KHOCTBIO M3y4aeMoro MaTepuaia u 601bmuM oobemMoM Kypcea. [loaTomy nmoceuienue
BCEX AyJIUTOPHBIX 3aHATHH SIBIISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yHMOpHBIX U PeryssipHBIX
3aHATUN B TEYEHHUE CEMECTpa CAAaTh 3a4eT U 3K3aMEH 110 UTOTraM M3YyYEHHs JUCLHUIUIMHBI CTYIAEHTY
IIPAKTUYECKH HEBO3MOXKHO.
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