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8. YueGHbIn ron: 2024/ 2025 CemecTtp(bl): 5



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Lienu nayyeHns ANCUMNInHLI:

- O3HaKOMJIEHMEe CTYLAEHTOB C OCHOBHbIMU MOHATUAMM U MeTOo4aMu TEeOpUU YpaBHEHWN
MaTeMaTuyeckon PU3NKK;

- BblpaboTKa HaBbIKOB peLLueHn CTaHAAPTHBIX KpaeBblX 3a4a4 MaTteMaTn4eckon OU3NKK;

- JaTb KayeCTBEHHble MaTeMaTuyeckme U eCTeCTBEHHOHay4Hble  3HaHuA,
BoCTpeboBaHHbIE 06LLECTBOM;

- JaTb COBpPEMEHHble TeopeTudecKkne 3HaHus B 0b6nacTn ypaBHEHWA MaTeMaTuyecKown
PU3MKU U NpaKTUYEeCKMe HaBblkKM B pPeLeHUn W UCCRedoBaHUM OCHOBHbLIX  TUMOB
AnddpepeHumanbHbIX YpaBHEHUN C YAaCTHLIMU MPON3BOLAHbBIMM.

3agaum yyebHon gMCUMNANHBI:

- ccopmMmmpoBaTb CMOCOOGHOCTU MNPUMEHEHUS OCHOBHbLIX METOOOB WCCNeoBaHWUA
peLleHnn HavarbHbIX U HaYanbHO-KpaeBbIX 3a4ay ANs ypaBHEHUA MaTeEMaTUYECKON OU3UKY;

- cdopmupoBaTb  CMOCOBHOCTM  NPUMEHEHUS MeTo0OB  MaTeMaTu4yecKoro
MOAENMPOBaHNSA MNP U3YYEHUU pearbHbIX MNPOLEeCcCOB U OOBLEKTOB C UESbi0 HaxoXaeHus
3P PEKTUBHBIX peLleHnn obLLeHayYHbIX U NPUKIaaHbIX 3a4ay LWUPOKoro npodouns.

10. MecTo y4yebHOM AncuUNnUuHbI B cTpykType OMNOM: biok 1; o0s3arenpHas 4acTh.

YyebHas gucumnnmHa «YpaBHEHUS MaTeMaTuyeckon omusmkn» BXoamT B 6a3oBYyO YacTb
MaTeMaTUYECKMX W €ECTECTBEHHOHAYYHbIX OWUCUMUMNIIMH, OHa HEMNOCPEACTBEHHO CBs3aHa C
TakuMn gucumninuHamn kak «[duddepeHunanbHble ypaBHeHUS», «MaTemaTnyecknn aHanuay,
«Anrebpay», «TeopeTudeckass MexaHukay», «®dPuaumka». [JaHHaa AucUMNNMHA noKasbiBaeT
B3anMMOOOYCMNOBNEHHOCTb €CTECTBEHHOHAYYHbIX 3HaHWW B COBpPEMEHHOM Mupe. [na ero
YCNEeLHOro 0CBOEHNA HEOBX0AUMbI 3HAHNA N YMEHUS1, NPUOBPETEHHbIE B pe3ynbTaTe 0byyeHus
no npeawecTBYOWUM OUCUUNIIMHAM:  MaTeMaTU4YeCKUin  aHanms, KOMMIIEKCHbIN aHanus,
dYHKUMOHAarbHbIM aHanns, anddepeHumanbHblie YpaBHEHUA.

CtymeHT porkeH cBobogHO BnageTb MaTemMaTUYecKMM aHanus3om, Teopuen psaos,
afieMeHTaMn nuHenHon anrebpbl, obnagaTb MOMNHLIMKM 3HAHUSAMU Kypca OObLIKHOBEHHbLIX
anddepeHumanbHbIX YpaBHEHUIA, 3HAHUAMU Teopun nHTerpanoB PumaHa u Jlebera.

3HaHne MeTOOO0B M3YyYEHUS PELUEHUA HavanbHbIX M HavanbHO-KpaeBbiX 3agad ansd
YpaBHEHUN MaTeMaTU4eCcKon U3nKu sBnsieTcsa 0asoBbIM MNpPU U3YHYEHUN MaTeMaTUYeCKUX
MoAenen pasnuyHbiX U3NYECKUX, XUMUYECKUX, OUONOrnyeckmx, coumanbHbIX MPOLLECCOB.
Kpome TOro, ypaBHEHUS1 C YaCTHbIMW NPOM3BOAHBIMU U 3a4a4n OS5 HUX SBASOTCA OTAENbHbIM
COBPEMEHHbLIM ANHAMUNYECKN pa3BMBAIOLLIMMCA pa3genioM MaTeMaTUYeCKOM HayKu.

OucumnnuHa saBnseTca  npeawecTBylowen Ansi KypcoB  METOAOB  BblYUCIIEHUMN,
MaTemMaTM4YeCKOro MOAENUPOBAHMUS, KOHLEMUUA COBPEMEHHOrO €CTEeCTBO3HaHus, BCeX
cneumarnbHbIX KYpCcoB, U3yyalowmx 3agadym mateMaTnyeckomn unsmnku.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHOUKATOPaMU UX [OCTUXKEHUA:

Kog HasBaHwne Koa(kl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHns
KOMNeTeHuun
OlK-1 CnocobeH OrK-1.1 | Obnapaet 3HaTb: OCHOBHble nonoXxeHus Teopun
NPUMEHATb 6asoBbiMK YPaBHEHUA B  Y4acCTHbIX  MPOM3BOAHbLIX U
3HaHue 3HaHuaMu, ypaBHEHU MaTemMaTn4eckon pusmkn.
dyHOaMeHTanbHO Nony4YeHHbIMU B
N MaTemMaTuKu 1 obnactu YMeTb: hopMynupoBaTb NOCTAHOBKU OCHOBHbIX
€CTECTBEHHO- MaTeMaTu4eckux un 3apav matemartmdeckon  u3MKKM,  3HaTb
Hay4HbIX (Mnn) ecTecTBEHHbIX | OCHOBHble MeTOAbl MOCTPOeHMs 0OO0BLLUEHHbIX
AVCLUNITUH Mpu HayK dyHKUMRP;  dopmynuposBaTb U [oKa3biBaTb
pelleHun 3agad B TEOpEMbl  CYyLECTBOBaHWUS, €OMHCTBEHHOCTMU,
obnactu KOPPEKTHOW MOCTaHOBKM 3adad AN ypaBHEHWUN C
€CTeCTBEHHbIX YaCTHLIMW MPON3BOAHbLIMU
HayK 1
NHXXEHEPHOM BrnageTtb: TeopeTuMdeckMmm  nogxogamu K




npakTuke

CO3[aHui0 MaTeMaTnyeckux Mogenen B obnactu
YpaBHEHUA C  4YaCTHbIMM  NMPOU3BOOHBLIMMU;
HaBblkaMu paboThl B COBPEMEHHbIX
MHOPMALIMOHHBIX CUCTEMAX.

OlK-1.2 | Ymeer 3HaTb: 06Wwue HopmMbl 3aKOHOMEPHOCTU Teopun
ncnonb3oBaTtb YpaBHEHUA C YaCTHbIMM MNPOWU3BOAHBLIMU U
Da3oBble 3HaHUA B | chepbl X NPUMEHEHUS.
obnactu
MaTemMaTu4eckmx 1 | YMeTb: peluaTb HavanbHO-KpaeBble 3ajayn ansd
(Mnn) ecTecTBEHHbIX | ypaBHEHUN MaTemaTuyeckon OU3NKK, rPamMoOTHO
Hayk B | ¥ NpaBUIIbHO NPEACTaBMsATbL CBOWN pe3yrnbTaThl.
npodeccrnoHarnbHON
OesaTenbHOCTH. BnageTb: ncrodHmkamu nHcopmMaumm, HaBblikamu

paboTbl € nutepaTypor, WHOPMALMOHHLIMU
cucteMamu, HaBbIKaMU MOoOenupoBaHus
npakTuyeckmx 3agady  auddepeHumnansHbIMU
ypaBHEHUAMM.

OlK-1.3 | Umeet HaBblkK | 3HaTb: MeToAbl peleHus 3agady B obnactu
BbliboOpa METOLOB | YpaBHEHUA C 4YaCTHbIMM NPOU3BOLAHLIMK U
peLueHus 3agay | 0COBEHHOCTM UX NMPUMEHEHNS.
npodeccuoHansHon
OeaTtenbHOCTU  Ha | YMeTb: paboTaTb C pasnUyHbIMKU MUCTOYHUKaMU
OCHOBE Hay4YHoM nHdopmauuu, onpegenaTb
TEOpPETUYECKUX ONTMMarnbHbI MeToA pelleHusa 3agayu  Ans
3HaHWN. YpaBHEHNA MaTeEMaTUYECKON (PU3NKN.

Bnapetsb: meToaamu CaMOCTOSATENBbHOrOo
00y4yeHMs HOBbIM 3HaHMAM U cnocobamu uKx
NPMMEHeHMs B 06racTn ypaBHEHUI C YaCTHbLIMU

npon3BoHbIMU, OCHOBHbIMU MeTogamu
Hay4YHOro 1uccrenoBaHus.
12. O6beM ancumunnuHbI B 3a4eTHbIX eguHuuyax/yac.— 4 /144.
Pdopma NpoMeXyTOHHOM aTTecTaumm: IK3ameH — 5 cemecTp
13. TpyaoemkocTb No Buaam yuyebHon paboTbl
TpyaoemMKocTb
Bug yuebHoit paboTbi Bcero Mo cemecTpam
5 cemecTtp

KoHTakTHasi pa6oTa 68 68

nekuuu 34 36

npakTnyeckme 34 36

B TOM ymche: nabopartopHkle - -

KypcoBas pabota - -

KOHMpPOJ/ibHbIe pabomsbi 2 2
CamoctosTensHasa pabota 40 40
lMpomexyToyHas aTTecTauns 36 36

WToro: 144 144
13.1. CogepxaHMe QUCLUMNIUHDI
n/n Peanusauuns

HanmeHoBaHue pasgena pasaena
CogaepxaHue pasfena AMCLMMNMHBI ANCLWNIMHBI C
AVNCLUMNIVHBI
MOMOLLbH0
OHNaunH-Kypca,




JYMK*

1. NNekuyun
11 OcHoBHbIe ypaBHeHust B | OCHOBHblE ypaBHEHNsI MaTEMaTUYECKON -

YacTHbIX  MPOM3BOAHBLIX, WX | U3NKK, Krnaccudmkaumnsa NMHENHbIX ypaBHeHun | https://edu.vsu.ru/

knaccudukaumsa. KoppekTHas | B YaCTHbIX NPOU3BOAHLIX BTOPOro nopsaka, course/view.php?i

NnoCTaHoBKa 3afad | NocTaHOBKa Ha4arbHbIX, KpaeBbIX U HaYarnbHO- d=11055

MaTemMaTu4ecKkon OU3NKK. KpaeBbIX 3agay Ang ypaBHEHUN B YACTHbIX -
NPON3BOAHbIX, MOHATUE KOPPEKTHOM MOCTAHOBKM | -
3agay MaTemMaTU4EeCKON PU3NKK -

1.2 MpuBeneHue k kaHoHnyeckomy | Knaccudpmkauma  ypaBHeHWI B YacCTHbIX | -

BUAOY YpaBHEHUIA BTOPOro NPOn3BOAHbIX BTOPOro nopsifka. KaHoHudeckun | -

nopsiika ¢ YacTHbIMM BWO OCHOBHbIX YpaBHEHWA MaTemMaTU4eckom | -

NPOV3BOAHbLIMM. PUNKN.
lMpuBegeHne K kKaHOHNYeCKoOMY BUAY YypaBHEHUN
rmnepbonmnyeckoro Tuna. XapakTepucTuku.
lMpuBeOeHne Kk KaHOHWYeCcKoMy BUOY ypaBHEHUN
ANNMNTUYECKOro 1 napabonmMyeckoro TMNoB

13 HekoTopble cBeaeHusi 06 Mpoctpaxctea D, D', S,S", perynspHble "

OCHOBHbIX 1 0606LLEHHBIX CUHIYNApHble  (OYHKUMOHAnNbI, NPOM3BOAHbLIE,

PYHKUMSAX npsiMoe npousBeaeHne, CBEPTKA 0006LLEHHbIX
yHKUMRA, NOHATUNE dyHOaMEHTanNbHOro
peLleHns

1.4 YpaBHeHus rmnepbonuyeckoro | 3agaya Koww pans  BOMHOBOro onepartopa,

Mna peweHne o0600weHHoOM 3agaun  Kowwn pgns
BOMTHOBOrO onepartopa, MoTeHuuanbl, pelueHune
knaccuyeckon 3agadvn Kowwm ans BOMHOBOrO
ypaBHeHus, dopmyna Kupxrodha, peleHune
3agaun Kowm o cBoboaHbIX konebaHusax CTpyHbI
metogom Janambepa,
metonq ®Pypbe AONA  ypaBHeHUst KornebaHui
CTPYHbI

15 YpaBHeHusa napabonunyeckoro | PyHgameHTanbHoe pelueHue oneparopa

TMna TEennonpoBOAHOCTH,
3agava Kowum ans ypaBHeHust
TennonpoBOAHOCTHU, pelleHne 3agayun Kowm ans
OQHOMEPHOIO ypaBHEHUS TeNnnonpoBOAHOCTYU

1.6 YpaBHeHUs SNNUnTUYeCcKoro [lapmoHuyeckne yHKuMK, dopmynsl  [puHa,

TMna dyHkuna [puHa 3apgauv [Oupuxne, pelueHve
3apaun [upuxne ana ypasHeHus Jlannaca B
wape

1.6 YpaBHeHUs SNNUNTUYECKoro MapmoHunyeckne dyHkuun. OCHOBHblE CBOMCTBA

TMna rapMoHUYecknx yHKUUA. MpuHLUMN Makcumyma
1M MMHUMYMa, TEOPEMA O CpedHeEM.

2. MpaKTnyeckune 3aHaTua -
2.1 OcHoBHble ypaBHeHust B | OCHOBHble ypaBHEHUSA MaTemMaTNYECKON -

YacTHbIX  MPOM3BOAHBLIX, WX | U3UKK, Krnaccuukauusa NUHENHbIX YypaBHEHUA | -

knaccudukaums. KoppekTHas | B YaCTHbIX MPOU3BOAHbLIX BTOPOro nopsiaka, https://edu.vsu.ru/

nocTaHoBkKa 3ajad | onpefeneHue Tuna ypaBHeHNa Matematmyeckon | course/view.php?i

MaTeMaTM4YeCKon U3NKHN. ¢M3MKM BTOPOro nopsigka d=11055

2.2 lMpuBeneHue k kaHoHMYeckomy | Knaccudpmkauma  ypaBHEHWA B YacCTHbIX | -

BUAOY YpaBHEHUIA BTOPOro NPOn3BOAHbIX BTOPOro nopsaka. KaHoHuveckun | -

nopsifaka ¢ YacTHbIMMU B/ OCHOBHbIX YPaBHEHWA MaTemMaTU4eckom | -

NPON3BOAHbIMMU. PU3NKN. -
lMpuBegeHne K KaHOHNYEeCKOMY BUAY YypaBHEHUN
rmnepbonnyeckoro Tuna. XapakrepucTuku.
lMpuBeOeHne K KaHOHNYeCKoMy BuAY ypaBHEHUN
SNNMNTUYECKOro U napabonmMyeckoro TMNoB

2.3 HekoTopble cBeaeHus 06 MpocTtpanctea D, D', S,S"’, perynsipHole "

OCHOBHbIX 11 0606LLEHHbIX CUHIYNApHble  (DYHKUMOHAnNbI, NPOM3BOAHbLIE,

PyHKUMAX npsiMoe npou3sedeHne, cBépTka 0600LEeHHbIX
dyHKUUR, NOHATME dyHOaMeHTanbHOoro
peLleHus

24 YpaBHeHus runepbonudeckoro | 3agada Kowwu ang  BOMHOBOrO —oneparopa,




TMna peweHne o0000weHHoM 3agaun Kowwm pgns
BOMTHOBOIO ornepartopa, MoTeHuuarnbl, pelleHune
knaccuyeckon 3agadvm Kowwm gns BonHOBOroO
ypaBHeHuns, c¢opmyna Kupxroda, peLueHue
3agaun Kowwn o cBobogHbIX konebaHmsax CTpyHbI
meTogom [anambepa,

meTog ®ypbe aAna ypaBHeHuA kornebaHun

CTPYHbI
25 YpaBHeHusa napabonuyeckoro | dyHoameHTanbHoe peLleHune oneparopa
TMna TennonpoBOAHOCTH,
3apava Kowwum ans ypaBHEHUS

TENNONPOBOAHOCTU, pelleHne 3agadn Kowwn ans
OQHOMEPHOIo ypaBHEHUA TEMN1I0NPOBOAHOCTU

2.6 YpaBHEHUs 3aNANNTUYECKOrO FapmMoHuyeckne yHKuuKn, dopmynbl [MpuHa,
TMna dyHkuma [puHa 3agaun [Oupuxne, pelleHue
3agaun [upuxne gna ypaeHeHus Jlannaca B

Lwape

13.2. Tembl (pasaenbl) AUCUUNINUHBI U BUAbI 3aHATUN

Buabl 3aHATWIA (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl
CamocTosATenbHas
n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
OCHOBHbIE ypaBHEHUS B
YacCTHbIX MPOU3BOAHbIX,
nx Knaccudukaums.
1 uay 4 2 4 10

KoppekTHas noctaHOBKa
3agay maTemMaTmn4eckon
PU3NKK.

lMNpuBeaeHue K
KaHOHUYeCcKoMy BUAOY
2 YpaBHEHNIN BTOPOro 4 4 6 14
nopsiika ¢ YacTHbIMU

NPOV3BOAHbIMM.

HekoTopble cBeaeHus 06

3 | OCHOBHBbIX 1 0606LEHHbIX 6 6 4 16
DYHKLMSX
4 YpaBHeHus 6 8 10 2
rmnepbonuyeckoro Tuna
5 YpaBHeHus 6 8 10 24
napabonunyeckoro Tmna
6 YpaBHeHus 8 6 6 20

ANNNNTNYECKOIro Tnuna

WToro: 34 34 40 108

14. MeToan4yeckune ykasaH1Ma Ans ody4aromnxcsa no 0CBOEHUIO AUCLUNIIUHDI.

B npouecce npenogaBaHus ANCUMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
KakK NneKkuuu, NpakTUYeCcKne 3aHATUS, a Takke pasfiMyHble BUAbl CaMOCTosITENbHOM pPaboTbl
obyvawwmxcsa. Ha nekumsax pacckasbiBaeTcsl TeopeTU4ecKui martepuarn, Ha NpakTU4ecKnx
3aHATUSX peLlatoTcs NpMMepbI No TeopeTUYeckoMy MaTtepuany, NPOYUTaHHOMY Ha NEKLMSIX.

Mpn mn3yveHmm kypca «YpaBHEHMS MaTemaTuyeckon buamkny» obyvalwwmmes cnegyet
BHMUMAaTENbHO CNyLwaTb M KOHCNEKTMPOBATb Matepuarn, nanaraembli Ha ayauTOPHbIX 3aHATUSX.
Ona ero nNOHMMaHMA M  KaA4YeCTBEHHOrO  YCBOEHUS  peKkoMeHayeTca  creayroulas
nocrnegoBaTenbHOCTb AENCTBUMN.

1. Tllocne kaxgonm nekuMm CTygeHTaMm pekoMmeHayeTcss noapobHo pasobpaTtb
NPOYNTAHHbIN TEOPEeTUYECKUI MaTepuarn, BblydUTb BCe onpegeneHuss u  opMynmpoBKM
TeopeM, pa3obpaTb NpMMepsbl, peLleHHble Ha nekumun. MNepeq cnegyowien nekymmn obssatensHo
NOBTOPUTb MaTepman npeabiayLLen Nekumm.




2. lepen npakTMyeckum 3aHATUEM 00s3aTeNbHO MOBTOPUTH NEKLMOHHBIA MaTepuan.
MocnenabopaTopHOro 3aHATUS ele pa3 pa3obpaTb peLUeHHble Ha 3TOM 3aHATMM MpUMeEpHI,
nocrne 4ero NPUCTYNUTb K BbINOSTHEHWIO AOMAaLUHero 3agaHus. Ecnn npu peleHnn npumepos,
3aflaHHbIX Ha O0M, BO3HUKHYT BOMNpPOCHl, 0643aTenbHO 3a4aTh Ha CrieaytoleM NpakTuyeckom
3aHATUM UNKU B NPUCYTCTBEHHLIN Yac npenogasaTtersto.

3. MNpun noaroToBke K NPakTUYECKUM 3aHATUAM MOBTOPUTL OCHOBHbIE MOHATUSA NO TEMaM,
n3yu4nTb Npumepbl. Pelas 3agayv, npeaBapuTesibHO NOHATb, KAKOW TeopeTUyYeckun maTtepuan
HY)XHO UCnornb3oBaTb. HameTuTb nnaH peweHuns, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTn4eckne 3agayu.

4. BoibpaTb Bpems Ansa paboTbl ¢ nuTepaTypon no gucuunnmHe B bubnmorteke

CamocTosaTenbHas pabota ¢ yuebHukamu, y4ebHbIMM NOCOBMAMM, Hay4YHOM, CNPaBOYHOWN
U NONynspHOM nuTepaTypon, matepuanamm nepuoguyeckux usgaHum M pecypcamum ceTu
Internet, ctTaTMCTU4ECKMMN AaHHbIMU ABNSETCA Hanbonee apPEKTUBHLIM METOLOM NOSyYeHUs
3HaHUW, MO3BOSIAET 3HAYUTENbHO aKTMBM3MPOBATbL MNpPOLEcC oBnageHna wuHdopMauunen,
cnocobcTByeT ©Oonee rnybokoMy YCBOEHUIO M3yd4aemMoro maTtepuana, dopmupyet y
obyyalLnNXCs 3aMHTepeCcoOBaHHOE OTHOLLEHWE K KOHKPETHOM npobreme.

Bonpocsbl, KoTopble BbI3bIBAOT Y 00y4aloWNXCa 3aTpyaHEHUS MPU NOATOTOBKE, AOSMKHbI
OblITb 3apaHee CcOpPMynMpoBaHbl UM O3BYYEHbl BO BpeMs 3aHATUA B ayguTopun Ons
AOMNOJSTHUTENBHOIO pasbsACHEHUS NpenogasaTenem.

Bce 3apaHus, BbINOMHAEMble CTYAEHTaMW CaMOCTOATENbHO, Moanexart nocreayoLlemn
npoBepKe npenogasaTenem.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasa nuteparypa:

Ne n/n McToYHmK
CabutoB K.b. YpaBHeHus matematuyeckon cusmkm / K.b. Cabuto. — M.: dnamarnur, 2013. —
1 352 c. /I «YHuBepcuteTckasa 6ubnuoteka onlinex»: anekTpoHHo-6nbnunoteyHas cucrema.. — URL:
http://biblioclub.ru

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOoYHUK
Mywko A.B. YpaBHeHUss MaTemaTmnyeckon puankm : yueb. nocobue / A.B. ywko, A.[l. baes,
1 A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : WML BI'Y, 2011. - 520 c. —

URL.:http://www.kuchp.ru

Bnagnmnpoe B.C. COOpHWMK 3agad no ypaBHeHUsM maTematudeckon cwmsmkn / B.C.
2 Bnagumupos, B.lN. Muxannos, Muxannosa T.B., llabyHnH M.N. — M: ®namatnur, 2016. — 512
c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

Kapuesckun M.M. Jlekumn no ypaBHeHusAM maTemaTtudeckon dwusmkn / M.M. KapuyeBckuin. —
3 CIN6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-O0MbnNnoTeyHas cuctema «JlaHb». —
URL: https://e.lanbook.com/

KapueBckuin M.M. YpaBHeHuss matemMatudeckon uanku. [JononHuTenbHble rnasbl: YyebHoe
4 nocobue / M.M. Kapuesckun, MNMaenoea M. ®. — CI6: M3gatenbctBo «JlaHby», 2021. — 276 c. //
OneKTpoHHO-6nbnunoteyHas cuctema «JlaHb». — URL: https://e.lanbook.com/

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (odumumnanbHble pecypcbl MHTEPHET):
Ne n/n Pecypc
1 http://feqworld.ipmnet.ru — WHTEpHET-MOPTan, MOCBSALWEHHbI YpPaBHEHUAM W MeTodaM WX
peLeHnn
http://www.lib.vsu.ru - anekTpoHHbI kaTanor 3HB BI'Y
http://www.kuchp.ru — anmeKkTpoHHbIN canT Kadyedpbl ypaBHEHWA B YaCTHbIX MPOU3BOOHBIX U
TEOpWM BEPOATHOCTEN, HA KOTOPOM pa3meLLeHbl METOANYECKME M3OaHMS
OBC «YHuBepcutetckas 6ubnmoTeka OHNamH»
OBC «JlaHb»
OneKTpoHHbIN Kypc https://edu.vsu.ru/course/view.php?id=11055

O] W (N



http://www.kuchp.ru/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/

16. NMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ansi CaMOCTOATeNNbHOM paboThbl:

Ne n/n McTouHnk
Bnagummpos B.C. C6opHuk 3agady no ypaBHEHUAM maTemaTudeckon usmkn [/ B.C.
1 Bnagumupos, B.M. Muxainnos, Muxannosa T.B., llabyHmH M. — M: ®dusmatnut, 2016. — 512

c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

Oepesud U.B. MNMpakTnkym no ypaBHeHusMm maTemaTudeckon cusukm / U. B. Oepesny. — Cl16:
2 N3patenbctBo «JlaHb», 2017. — 428 c. // QnekTpoHHO-0MbnnoTteyHas cucteMa «JlaHb». — URL:
https://e.lanbook.com/

Mmywko A.B. Knaccudukaums anddepeHumanbHbiX ypaBHEHUIN C YaCTHbIMU MPOM3BOAHbLIMW.
3 lMocTaHOBKa OCHOBHbIX 3agady MaTtemaTtudeckon ¢uamkm / A.B. Tnywko, A.C. PabeHko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL.: http://www.kuchp.ru

Mmywko A.B. lNpaktuyeckne 3aHATUA NO knaccudumkaumm gmddepeHumnanbHbiX ypaBHEHNUA C
4 YyacTHbIMK npousBoaHbiMu / A.B. Mywko, A.C. PabeHnko. — Boponex: N[ BI'Y, 2018. — 38 c. —
URL: http://www.kuchp.ru

Psabenko A.C. MeToabl NOCTPOEHNST pEeLLEHNI KpaeBblX 3a4ad AN SNNUNTUYECKNX YypaBHEHUN |
A.C. PsabeHko. — BopoHex: BITIY, 2015. — 45 c. — URL: http://www.kuchp.ru

Mywko A.B. AuddpepeHumanbHbie ypaBHEHNS C YaCTHbIMM MPOU3BOAHBIMM rnepbonmyeckoro
6 n napabonudeckoro Tunos / A.B. Mywko, E.A. INlornHosa, C.A. TkayeBa. — BopoHex: V[ BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

Mywko A.B. QudpdepeHumnanbHble ypaBHEHMS C YacTHbIMW MPOU3BOAHBIMM BTOPOro nopsiaka
7 annuntudeckoro tuna / A.B. Mywko, E.A. lNornHosa, J1.B. bespyuknHa. — Boporex: V[ BIY,
2019. — 92 c. — URL: http://www.kuchp.ru

17. OGpasoBaTefibHble TEXHONOrMU, UCMNOSib3yeMble MpU peanusauum y4ebHoOM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

AvcumnnuHa  MOXeT  peanu3oBbiBaTbC  C  MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHOSOMMIA, HaNnpUMep, Ha NnaTopMe «ANEKTPOHHbIN YyHUBepcuTeT BITY»
(nttps://edu.vsu.ru/course/view.php?id=11055).

lMepeyeHb HeobxoAMMOro nporpamMHOro obecneyeHnsa: onepalMoHHas cuctema
Windows unu Linex, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla
Firefox, Opera nnu Internet.

18. MatepuanbHO-TEXHUYECKOEe obecrnevyeHue AUCUUMIUHBLI: Y4dyebHaa ayautopus Ons
npoBefeHNs 3aHATUA  NIEKUMOHHOTO UM CEeMWHAPCKOro TuMna, TeKywero KOHTpons u
npomexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom. ).
CneunanunsnpoBaHHas mebenb.

19. OueHoO4YHble cpeacTBa AN NPOBeAEHUA TeKylen U NPOMEXYTOYHOM
aTtTrecrauum

lMopsiaoKk OLEeHKM OCBOeHus oby4datowmmmuca ydebHOro martepuana onpegensiercs
coAaepXXaHnem creayroLmnx pasnenos AUCUUNINHBIL

Ne HavnmeHoBaHue WHamnkaTtop(bl)

n/n pasgena OQucuUMnvHbI K?_:\I’/'Ig?;;a” JOCTMXEHNS OueHouHble cpeacTBa
(moayns) KOMMNEeTEeHLnn
OcCHOBHble ypaBHEHHNS B
YacTHbIX NPOU3BOAHBIX,
PON3BOA OMK-1.1,

1 VX Knaccumkalms. OrK-1 OMK-1.2 TecToBble 3a4aHUsA, KOHTPOMNbHbIE
" | KoppekTHasi noctaHoBKa e paboThl, NepeyeHb BOMPOCOB K 9K3aMeHy

3agay MaTemaTmyeckon OMK-1.3
HU3MKHN.
MNpuBeneHue Kk
KaHOHW4YeCKoMY BMAY OrnK-1.1,
2 YPABHEHMIi BTOPOTO OlK-1 OMK-1.2. TecToBble 3a4aHNsA, KOHTPOIbHbIE
paboTbl, NepeyeHb BOMPOCOB K 3K3aMeHY
nopsiika ¢ YacTHbIMM OlK-1.3

npon3BoAHbIMW.



https://e.lanbook.com/
https://e.lanbook.com/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/

HanmeHoBaHue WHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) H KOMNeTeHummn
HekoTopble cBeaeHus ONK-1 OrlK-1.1, T
3. 0G OCHOBHBIX OnK-1.2, 860TH, NBPEMEH BONPOGOB K SK3AMEH
0000LWeHHbIX PYHKLMAX OlK-1.3 P - nep P y
OlnK-1.1,
4 YpaBHeHus OrK-1 OnK-1.2 TecToBble 3a4aHNs, KOHTPOSbHbIE
" | runep6onuyeckoro Tuna OnK 1’ 3’ paboThl, NepeyeHb BOMPOCOB K 3K3aMeHy
OlnK-1.1,
5 YpaBHeHUs OrK-1 OMK-1.2 TecToBble 3a4aHNsA, KOHTPOIbHbIE
’ napabonunyeckoro Tuna OHK—l' 3’ paboTbl, NepeyeHb BONPOCOB K 3K3aMeHY
OlK-1.1,
YpaBHeHMs OrlK-1 OMK-1.2 TecToBble 3agaHNsA, KOHTPOSIbHbIE
SNMMNTUYECKOro Tuna Y paboTbl, NepeyeHb BONPOCOB K 3K3aMeHY 2
OllK-1.3
MpomexxyToyHas aTTecTaums
[MepeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTpOrs - 9K3ameH

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme
npouenypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOJb YCNeBaeMoCcTu

MpuMepHbIN NepevYeHb TeCTOBbIX 3aAaHUN
1. Kakoe 13 cnefyowmnx ypaBHEHUN ABMSETCA yPaBHEHMEM C YACTHbIMU NPOM3BOAHBIMUN?

a) y'(xX)+y(x)=e™. 6) 62%g/yhu(x, y)=1.8) (y(x))*—e'® =sinx.

2. MpocTtpaHctBoM D(RR") HasbiBaeTCA MHOXECTBO
a) 6eckoHeYyHO anddepeHLMpyeMbIX PYHKLMNNA,
0) PUHUTHBLIX YHKLMN,
B) 6eckoHeuYHO anddepeHUnpyeMbIX U PUHUTHBLIX PYHKUUA.

3. Kakoe 13 crnegyoLlmx ypaBHEHN SABNAETCS YpaBHEHNEM C YACTHbIMU NPOU3BOAHBIMUN?
o°u(x, y) . ou(x, y)
6X2 ayZ

4. MpocTtpaHctBoM S(R") HasbiBaeTCS MHOXECTBO
a) 6eckoHeYvHo auddepeHumpyembix B R" doyHKUMNA,
6) 6eckoHeYHOo anddepeHUnpyeMbIX U PUHUTHBLIX B R" dyHKLMIA,
B) 6eckoHeuYHO anddepeHumnpyeMbIX QYHKLNN KOTOPblE BMECTE CO BCEMU CBOMMMU
NpoOn3BOAHbIMU Ha BECKOHEYHOCTN YObIBaOT ObICTpEE YeMm |x|_m, roe m — npounsBOSibHOE

HaTypanbHOe YnNCIo.

5. Kakon nopsgok y cnegywouwero aunddepeHumanbHOro ypaBHEHWA C  YacTHbIMU
NpoOn3BOAHLIMU?

a) =sinx-siny. 6) sinx-y® (x)+y“(x) - y(x) = f(x). B) sin(y(x)) =1-x.

3 4 2
Qu(xy) , 0U(Y) | gy FUKY)
oX oy Oxoy OXoy
a)1.6)2.8)3.1)4.
6. MpocTtpaHctBoM D(R") HasbiBaeTCA MHOXECTBO
a) 6eckoHeYHO anddepeHLmpyeMbIX PYHKLMNA,
0) PUHUTHBIX YHKLMNA,
B) 6eckoHeuYHO anddepeHumnpyemMbiX U PUHUTHBIX PYHKLMA.

7. Kakonm nopagok y crnegywowero anddepeHumanbHoro  ypaBHEHUS € YacTHbIMU
NPOM3BOAHLIMN?



FUKY) gy PUY)

v +Uu(x,y)=sin(x+vy).

a)1.6)2.8)3.1)4.
8. Kakne wn3s cnepgywowmx aunddepeHumanbHbiX ypaBHEHUWW C YacTHbIMW MPOU3BOAHLIMU
ABNAOTCA JIMHENHLIMN?

o) TUY) | Au(xy)
o

+(u(x,y))’>=cosx. 6) +cos(X2 + y2)-u(x, y) =’

Pu(x,y) , au(x,y)
o

Ox? ox?
) aaux(x y) o°u(x,y) -+ cos (au(x y) au(x y)) 0.
2oy Oxoy? OX oy
@ O°u(x, Y) o 6SU(X, y)  ou(xy) ou(xy) _ 2, 2
r) e ooy ooy + P + & +Xxyu(x, y) =In(Ll+x"+y°).

9. KaHOoHMyeckni BUL SNNIUNTUYECKUX JMHENHbIX (KBA3UMMHEWHbIX) AnddepeHumanbHbIX
YpaBHEHUN C YaCTHbIMW NPOU3BOAHLIMW BTOPOro nopsagka oT ABYX HE3aBUCUMbIX NEepeMeHHbIX
nmeet Bug,

o’u(x,y) au(x,y) au(x,y) azu(x y) Gu(x y) au(x y)
o’u(x,y) o%u(x,y) ou(x,y) 8u(x y)
B) Eoca Y =F(x y,u(x,y), pw Y )-

10. Kakue wu3 cneaywowmx anddepeHumanbHbiX YpaBHEHMWA C YacTHbIMU MPOU3BOLHLIMU
ABNAKTCA HE NMIMHENHbIMU?

Q’u(x,y) au(x,y)

a) o Y +(u(x, y))” =cosXx. 0)
azlg();, V) Ul y) cos(x? + y2)-u(x, y) =e* ",
5) du(x,y) au(x, y), (8u(x, y) , au(x, y)):O_
ox*oy oxoy? OX oy
a’u(x, y) 53U(X y) , u(xy) o au(xy) _ 2, 2
r 2x ooy ooy P Y +xyu(x,y)=In+x°+y?).

11. KaHoHu4eckuin Bug rmnepbonmyecknx NMHEnHbIX (KBasuIMHENHbIX) auddepeHumanbHbIX
YpaBHEHUN C YaCTHbIMW NPOU3BOAHLIMW BTOPOro nNopsaaka oT ABYX HE3aBUCUMbIX NEepeMeHHbIX
nmeet Bug,

o’u(x,y) au(x,y) ou(xy)
a) ooy - F(x y,u(x,y), > oy ) 0)
o’u(x,y) au(x,y) au(x,y)
6‘x2 - F(X! y! U(X, y)l 6X ' ay ) '
d%u(x, y) azu(x y) au(x,y) au(x,y)
B) v Y =F(x, y,u(x,y), x oy )-

12. Myctb L(x,D,) — nuHenHbIn anddepeHumanbHbin onepatop. ®yHkuma E(x) e S'(R")
Ha3blBaeTCca pyHOAamMeHTanbHbIM pelleHem anddepeHunansHoro onepartopa L(x,D,) ecnu

a) L(x,D,)E(x) =1, 6) L(x,D,)E(x)=0(x), B) L(x,D,)E(X) =E(X).
13. KaHoHu4eckuin Bua napabonmnyeckmx fNUHENHbIX (KBasuNMHEWHbIX) AuddepeHunanbHbIX

ypaBHEHWI C YacTHbIMU MPOU3BOAHBLIMW BTOPOrO nopsiaka oT ABYX HE3aBMUCUMMbIX NEePEMEHHbIX
nmeeT BUA



2u(x,y) au(x,y) au(x,y)

a) oxdy =F(x yu(xy), x o )5 0)
ou(x,y) ou(x,y) ou(x,y)
T_F(x, y,u(x,y), x oy ),

d2u(x, y) azu(x y) au(x,y) au(x,y)
B) v Y =F (X, y,u(x,y), x oy )

14. MNycTtb 3agaHo guddepeHynanbHoe ypaBHeHNE
o*u(x, y) d*u(x, y) o'u(x, y)
+2a,,(X,
axz a12( y) 8X 2

n BenmumnHa D(x,y) = (a, (X, ¥))* —a, (X, y)-a,(X,y).
AndpdepeHumnanbHoe ypaBHeHne ByaeT annuMnTUY4eckum B ToUKe (X,,Y,) ecnu
a) D(X,,¥,) >0, 6) D(X,,Y,) =0, B) D(X,,Y,) <0.
15. Tlyctb  L(D,) — nuHenHbln AundpdepeHumanbHbii  onepaTtop € MNOCTOAHHbLIMU
KoadppumumeHtamm, E(X) ero pyHoameHTanbHOe pelleHMeM, Torga peleHue ypaBHEeHUs
L(D,)u(x) = f (x) 3apaetcs dpopmynoun
a) E(x)- f(x), 6) E(X)* f(x),B) E(X)+ f(x), ) E(X)—f(x).
16. MNycTb 3agaHo gudepeHUmnansHOe ypaBHeEHME
o%u(x o%u(x, o°u(x, ou(x,y) ou(x,
( ) +2a,(X, ) 0y, +a, (X, Y) (*.y) =F(x y,u(x,y), (x.y) au y))
Oxoy oy’ OX oy
M BENMuMHa D(x, y) = (8, (% ¥))* =2, (%, ¥) -8, (X ) -
AvddepeHumnansHoe ypaBHeHne byaet napabonnyecknm B Todke (X,,Y,) ecnu
a) D(Xov yO) > 01 6) D(X01 yo) = 01 B) D(X()a y()) <0
17. Myctb x e R® 1 Ansa no6oii ocHOBHON dyHKUMM ¢(X) € S(R®) (85, () (X), (X)) = I p(x)ds,
Sr(0)
roe S;(0) — cdpepa paguyca R ¢ ueHTpom B Todke 0, Torga pyHaameHTarnbHbIM pelleHnemM

BOJTHOBOroO onepartopa byaeTt pyHKumus
a) 5SR(0)(X) 5 0(t)§sa!(0)(x) 5 H(t)5sR(0)(X)_

ou(x,y) ou(x, y))
ox oy

a11(Xl y) +a, (X’ y) = F(X: y,u(x, Y),

a, (x,y)

43’ Ara’t Ara’t
18. MNycTtb 3agaHo guddepeHynanbHoe ypaBHeEHNE
o%u(x, o*u(x o%u(x, ou(x,y) ou(x,
2 (0, 9) T 2 (1, ) TR g, ) TEEI) e,y u(x, ), K, L)

ox oy
W Benn4nHa D(x, y) = (@, (x y))* —an(x, y)-au(X,y).
AndpdepeHumansHoe ypasHeHne ByaeT runepbonuyeckmm B Touke (X,,Y,) ecnm
a) D(Xy,Y,) >0, 6) D(x,,Y,) =0, B) D(X,,Y,) <O0.
19. Myctb xeR®, Torma dyHOameHTanbHbLIM pelleHMeM Ans ypasHeHus Jlannaca 6Gynet
dyHKUMSA

1 1 In|x|
a) —,6) - B) r —.
47|X 4z|x|’ IXI
20. Kakoe 13 crniegyolmnx ypaBHEHN SBMSETCS YpaBHEHNEM C YACTHbIMU NPOU3BOAHBIMUN?
a) o*u(x, y) 8ZU( X, Y)

G =sinx-siny. 6) sinx-y® (x)+ y“ (x)—y(x) = f(x). B) sin’(y(x)) =1-x.

21. Kakon nopsgok y cnegywouwero guddepeHumnanbHOro YypaBHEHMSI C  YacCTHbIMU
NPOM3BOAHLIMN?



o Juxy) | d'uxy) | Quxy) o
ox2oy oxoy® OXoy
a)1.6)2.8)3.1)4.

22. Myctb f(x)eS(R"), F_.[f(X)]= Ie‘xff(x)dx — npeobpasoBaHne dypbe yHkumn f(x).
Rﬂ

Kakue 13 cnegyowmx popmysn He BepHbI?
a) F_ [Df ()] = (=) F_ LT ()]. 6) DIF,.[T(x)]=F_[(=x)" f (x)].
8) F.[D" f ()] = ()" F, [ (X)]. 1) D/F,.[f(0)]=F_.[(%)’ f(x)].
23. MNMpocTtpaHctBoM D'(R") Ha3biBaeTcs
a) MHOXeCTBO JIMHENHBbIX U HEenpepbIBHbIX (PYHKLUMOHANOB 3a4aHHbIX HaZ NPOCTPaHCTBOM
D(R"),
6) MHOXECTBO PYHKLMOHANOB 3adaHHbIX Hag npocTpaHcTtBom D(R"),
B) MHOXECTBO NIMHENHbIX YHKLMOHANOB 3agaHHbIX Hag npocTpaHctBom D(R"),
r) MHOXXECTBO HernpepbIBHbIX YHKLUMOHAMOB 3agaHHbIX Hag npocTpaHcTBom D(RR").

24. MNMpocTtpaHcTBoM S'(R") HasbiBaeTCst MHOXECTBO
a) HenpepbIBHbIX (OYHKUMOHANO0B, 3af4aHHbIX Hag npocTpaHcTBomM S(R"),
6) HenpepbIBHbLIX 1 NIMHENHBLIX (DYHKLMOHAIOB, 3aA4aHHbIX Hag npocTpaHcTBoMm S(R"),
B) NIMHENHbIX (PYHKLMOHANOB, 3ag4aHHbIX Hag npocTpaHcTBom S(R").

25. B pesynbTarte pelwieHna sagaydn
o’u(x,t) _, d°u(x,t)
=a
ot? ox’
ou(0,t)
OX

u(x,0) = ¢y (x),
meTogom dypbe BO3HMKAET crieaytowias 3agada LWtypma-Iimysunns:
a) {X"(x)+iX(x)=0, xe[0;1], 6) {X”(x)+/1X(x)=O, xe[0;1],
X (0)=0, X (1) =0, X'(0)=0, X (1) =0,
8) {X”(x)+/1X(x) =0, xe[0;1], 9 {X"(x)+iX(x) =0, xe[0;1],
X (0) =0, X (1) =0, X'(0)=0,X'(1) = 0.
7(2K +1)xj

, Xe[0;1],t>0,

0, u(l,it)=0, t>0,
ou(x,0)

=@ (%), xe[0]

26. OyHKUUK sin( , rae k=0,12,... aBnaTcs cOO6CTBEHHLIMU (DYHKUNAMU CrieayroLlen

3agauu Wrtypma-Jinysunns:
) {X"(x)+iX(x)=0, xe[0;1], 6) {X”(x)+/1X(x)=0, x <[0;1],
X(0)=0,X(1)=0, X'(0)=0, X (1) =0,
) {X”(x)+/1X(x)=0, xe[0;1], 9 {X"(x)+iX(x)=0, xe[0;1],
X(0)=0,X'()=0, X'(0)=0,X'(l) =0.
27. PaccmoTtpum 3agady
o%u(x,t) _ g2 o%u(x,t)
ot ox?
M=O, u(l,t)=0, t>0,
OX
ou(x,0)
ot

, xe[0;1], t>0,

u(x,0) = @,(x), =@ (x), xe[0;1].



MycTb pyHKUMKM X, (X), rae k=12,..., aBNATCS COOCTBEHHbIMU PYHKLMAMU 3a4a4m
X"(X) + AX(x) =0, x[0;1],
X'(0)=0,X (1) =0.

Pag ZXK(X)Tk (t) cxoguTca u gBaxabl ouddepeHumpyem, Torga oH Bcerga éyoer
k=1

a) YAOBMNeTBOPSATb TONbKO AN depeHUmnanbHOMY YpaBHEHMIO,
6) yAoBNeTBOPATb TOMbKO NPaHUYHbIM YCIIOBUSIM,
B) YOOBNETBOPSITb TONbKO HAYanbHbIM YCNOBUSIM,

r) yooBneTBopsATb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AuddepeHumansHOMY YPaBHEHMIO M HAYanbHbIM YCIOBUSIM,
€) Y4OBNeTBOPATb Ha4yanbHbIM U FPaHUYHBLIM YCITOBUSIM.

X) SIBNSTbCS peLleHem 3aaadun

28. ®DyHKUUM cos(”—kx), roe k=0,12,... aBnsaTCA COOBCTBEHHLIMU (PYHKLMAMWU CreayoLen

3agauu Wtypma-Jinysunns:
) {X”(X)Jr/"tX(x):O, x [0;1], 6) {X"(X)—i—ﬂ,X(X):O, x €[0;1],

X(0)=0,X(l)=0, X'(0)=0,X(I) =0,
) X"(X)+AX(x)=0, xe[0;1], ) X"(X)+ AX(X)=0, x[0;1],
X(0)=0,X'(l)=0, X'(0)=0,X'()=0.

29. PaccmoTtpum 3agady
2
MUY _ g2 TUXY -y Cf0:1], t>0,
ot OX
u(0,t)=0, u(l,t)=0, t>0,
u(x,0) =g, (x), x[0;1].

MycTb pyHKUMKM X, (X), rae k=12,..., aBNATCSA COBCTBEHHbIMU PYHKLMAMU 3a4a4m
X"(X)+ AX(x)=0, x[0;1],
X (0)=0, X (1) =0.

Pag ZXK(X)Tk (t) cxogmnTca u aBaxabl ouddepeHunpyem, Toraa oH Bcerga byaer
k=1

a) yaoBneTBoOpsATb TONbKO AnddepeHUmnansHOMY ypaBHEHUIO,
0) yooBneTBOPATb TOSBKO rPaHNYHbBIM YCIOBUSM,
B) YOOBIETBOPSATb TOMBbKO Ha4YasibHOMY YCNOBUIO,
r) yaoBneTBopsATb AndpepeHumansHOMy ypaBHEHUIO Y FTPaHUYHbBIM YCIOBUSM,
A) yooBneTBopsTb AnddepeHynanbHOMy YpaBHEHNIO U HaYarlbHOMY YCITOBUIO,
€) yOoBNeTBOPSATb Ha4YanbHOMY U FPaHMUYHbBIM YCIOBUSAM,
X) SBNATLCSA peLleHneM 3agauyun.
30. B pesynbTaTe pelueHus 3agayu
2
uxt) a2 u(>2<,t) , xe[0;1],t>0,
OX
0 M =0, t>0,

ot
ou(0.t) _

X ' OX
u(x,0) =g, (x), xe[0;l]

MeTtogom dypbe BO3HUKaeT crneayowasa sagada LWrypma-inysunns:
) X"(x)+AX(x) =0, x[0;1], 6) X"(x) + AX(x) =0, x [0;1],
X (0)=0,X (1) =0, X'(0)=0,X(l) =0,

) X"(X)+AX(x)=0, xe[0;1], ) X"(X)+AX(x)=0, x[0;1],
X(©0)=0,X'(l)=0, X'(0)=0,X'(l)=0.



MpumepHbIN NnepeyYeHb 3apay ANs KOHTPONbHbLIX paboT

1. MeTogom ®ypbe pelwnTb 3agady
d%u(x,t) g ’u(x,t)

e , Xe[0;1],t>0,
M=0, u(l,t)=0, t>0,
OX

ou(x,0)

u(x,0) = ¢, (x), =@ (%), xe[01].

2. Metogom ®ypbe pelnTb 3agady
ou(x,t) o ’u(x,t)

2

ot
ou(0,t) 0 ou(l,t)

+ f(x,t), xe[0;1],t >0,

, =0, t>0,
OX X
u(x,0) =g, (x), xe[0;1].

3. MeTtogom ®ypbe pewnTb 3agady

ou(x,t)  o%u(x,t)

a o
u(x,0) =cos2x, O<x<um t>0,
ou(0,t) _ ou(r,t) 0

OX OX

4. Metogom ®dypbe pelwnTb 3agady

o2u(x,t)  du(x,t)

= + x(x = Dt?,
ot? ox? (x=1)
u(0,t) = u(l,t) =0,
u(x,0) =w =0, rme xe(0,l), t>0.

5. MeTogom ®ypbe pelinTb 3agady
o%u(x,t) a2 o%u(x,t)

e e , Xe[G;1], t >0,
soy=0, MY _o o0
X
ou(x,0)

u(x,0) =, (x), =@ (%), xe[01].

6. MeTogom ®ypbe pelinTb 3agady
ou(x,t) _ o2 o’u(x,t)

OX?

, xe[0;1],t>0,

o
AOY o yity=0, t>0,

u(x,XO) =@, (x), xe[0;1].

7. MeTtogom ®ypbe pewnTb 3agady

au(xt) _ ¥ o%u(x,t)
ot ox’

soty=0, MY 4 ¢ g,

u(x,0) = @, (x), Xe[O1].

, Xe[0;1],t>0,

8. Onpegenntb TMN aAnddepeHLmansHOro ypaBHeHUs



2 2 2
2\/58 u(x,y,z)+26 u(x,y,z)+2\/§a u(x’y'z)+u(x,y,z)=0.
oxoy OX0zZ oyoz

9. lNpuBecTn K KaHOHMYeCcKoMYy BUAY AnddepeHunansHoe ypaBHeHne
2 2 2
Gulxy) p0uly) goulxy) Xy g
OX Oxoy oy oy
10. Hantu obwee peweHne anddepeHumanbHOro ypaBHeHUS
2 2 2
0 U(>§, V) _oginx ZUY) o2 @ U(xz, y)
OX OXoy
11. Onpepgenutb TUN guddepeHunanbHoro ypaBHeHNs
2
0 u(i’”)+6u(§’”)+u(§,n)=o.
¢ on
12. NpnBeCTM K KAHOHNUYECKOMY BUAY AnddepeHumansHoe ypaBHeEHNE
2 TU0Y) 2 0u(xy)

—COSXM=0.

v PY: =0, (x>0,y>0).
13. Hantu obwiee pelieHne gndpdepeHumnansHOro ypaBHEHNS
2
0 U(XZ’ ) —cosy ulx.y) +siny u(x,y)=0.
oy OX
14. PewunTb 3agavy Kowwn onsi BOAHOBOIO ypaBHEHMS
2 2
0 L;)z(’t) :46 lg)(()z(’t) +xt, (xeR,t>0),

u(x,t)|_, =x*,

ou(x,t)
a

15. PewnTtb 3agavy Kol ons ypaBHeHUs: TENNONPOBOAHOCTH

au(x,t) o%u(x,t)

" 7 +3t?, (xeR,t>0),

u(x,t)|,_, =sinx.
16. Pewntb 3apgayvy Kol onst BONMHOBOrO ypaBHEHMS

Q’u(x,t)  o’u(x,t)

T ol +sinx, (xeR,t>0),

u(x,t)|l:0 =sinx,

ou(x,t)
a o

=0.

17. PewunTtb 3agayy Kol ons ypaBHeHUs: TEMNONPOBOAHOCTH

4au(x,t) _fu(x,t)
ot Ox?

, (xeR,t>0),

2

u(x,t)|_, =e*.

Tekywmn KOHTpOnb npenctaBnsieT cobon npoBeEpKYy YCBOEHMs y4ebHOro matepuana
TeOpeTNYEeCKOro 1 NPakTU4YEeCKoro Xxapakrepa, perynsipHo OCyLLeCTBNAEeMYI0 Ha 3aHATUSIX.



K OCHOBHbIM hopmMaM TeKyLlero KOHTPOMA MOXHO OTHECTW YCTHbIA Ornpoc, NMpPOBEPKY
AOMaLUHWX 3aaHUi, TECTOBbIE 3a[aHNs, KOHTPOrbHbIE paboThl.

B xope TectoBbIX 3agaHun obyvatowemycs Bbigaetca KMM ¢ TecTtoBbiMM 3agaHusiMu,
ecnM TecToBOe 3ajaHuve npoBoauTCs B AucTaHumoHHom dopme, To KUM pasmelwatotca B
cucTteMe «ONeKTpoHHbIN yHBepcuteT». KMIM TecTtoBOro 3agaHus cogepxart Tpu 3agaHud. Ha
HanucaHuWe TecToBOro 3agaHuva oTtsBoamtcsa 15 MUHYT. TecToBOe 3ajaHue OLueHMBaeTCs B
dopmaTe «3a4TEHO» U «He 3a4yTeHOo». [1ns nonyyYyeHus «3adTeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHus. «He 3auyTeHO» BbLICTABMSETCA B TOM cryyae, €cnv OTBeT
obyyvaroLlerocs He yooOBMETBOPSAET KPUTEPUAM OTBETA HA «3a4YTEHOY.

B xope koHTpomnbHOM paboTbl obyyarwuwemycs Bblgaetca KUMM ¢ npaktnyecknmu
3alaHUAMU, eCnun KOHTPOJSIbHas NpPoOBOAUTCH B AUCTaHUMOHHOW dhopme, To KM pasmelsatoTcs
B CUCTEME «ONEKTPOHHbLIN yHuBepcuteT». KM KOHTponbHOW cogepxaT nBa 3agaHus. Ha
HanMcaHne KOHTposnbHon paboTtel otBoamTcs 90 MuHYT. KoHTponbHaa paboTta oueHuBaeTcs B
dopmaTe «3a4TEHO» M «He 3ayTeHo». [NnA nonyYeHust «3a4TeHO» B KOHTPOSibHOW paboTte
HY)>XHO BEPHO BbINONHUTL OAHO 3afdaHue. «He 3a4TeHO» BbICTABMSAETCH B TOM Clyyae, ecriv
oTBeT obyyatoLlerocsi He yAOBNETBOPSET KpUTEPUAM OTBETA HA «3a4TEHOY.

20.2. NpomexyTo4yHas atTecTayus

MNepeyeHb BONPOCOB K 3K3aMeHY
1. atb onpeaeneHne guddepeHunanbHOro ypaBHEHNA.

2. [laTb onpegeneHne nUHenHoro AndpdepeHLmanbHOro ypaBHEHUS.

3. datb onpeaeneHve nopsgka gudpdepeHunanbHOro ypaBHeHNS.

4. 3anucatb o6WNN BMA KBa3UNMHENHOro anddepeHumnanbHbIX YypaBHEHUA BTOPOro nopsaka
OT N He3aBMCUMbIX NepeMeHHbIX.

5." Knaccudmkaums amddepeHLmanbHbIX ypaBHEHWIA BTOporo nopsiaka. Mpumepsi.

6. OnpegeneHne KaHOHUYECKOro BUAA NMUHENHbIX AnddepeHumanbHbiX YpaBHEHU B YACTHbIX
NPOU3BOOHbIX.

7. MpeobpasoBaHne AnddepeHLManbHOro ypaBHEHUS BTOPOTO Mopsiaka OT N He3aBUCUMbIX
nepeMeHHbIX Npu NPOU3BOSIbHON HE 0COBOKN 3aMeHe.

8. [nsa cny4asa oByx NnepeMeHHbIX 3annucatb KaHOHMYECKUI BUA rmnepbonmyecknx ypaBHEHUN.
9. [insa cnyyasa oByx NnepeMeHHbIX 3anucatb KaHOHMYECKUI BUA Napabonmyecknx ypaBHEHUN.
10. Ans cnyyas ABYyX NepeMeHHbIX 3anMcaTb KAHOHUYECKUA BUS, SNIIUMTUYECKUX YPaBHEHUN.
11." MpuBeaeHUe K KAHOHUYECKOMY BUAY YPaBHEHWIt runep6onmyeckoro Tuna.

12." MpuBEAEHNE K KAHOHNYECKOMY BUAY YPaBHEHWIA 3MIMNTUYECKOro TUNa.

13." MpuBEAeHNE K KAHOHUYECKOMY BUAY YpaBHEHWI napabonmyeckoro Tuna.

14. YpaBHeHNa pacnpocTpaHeHus Tensa B U30TPOMHOM HEOAHOPOAHOM Tene.

15. YpaBHeHNA CTauMOHApPHOro pacnpegeneHisi Tenna B U30TPONHOM HEOLHOPOAHOM Tene.

16. YpaBHeHUs1 konebaTenbHbIX NPOLECCOB.

17. O KOppEeKTHOW NOCTAHOBKE 3a4a4y MaTeMaTU4eCKon OU3nKHN.

18. [Hatb onpegenenve npoctpaHctea D(R"). [Hate onpenmeneHve cxogumoct B
npoctpaHctee D(R").
19." [lokasaTb, YTO PYHKLMS «Luanodka» npuHaanexut npoctpadctsy D(R").

20. faTb onpeaeneHue HenpepbisHoii onepaumn 8 D(R").



21. YMHOXeHne Ha 6eckoHeuHo anddepeHumpyemyto dyHkumio B npoctpaHctea D(IR").

22. NuneiHas Heocobas 8 D(R").
23. Onepauus amddepeHumposanus B npoctpaHctee D(R").
24. [atb onpeneneHne npocTpaHcTBa D'(R”). HenctBna Hag 0606LLUEHHBIMU  OYHKLMAMN.

CxomumocTs B npocTtpaHctee D'(IR").

25. [latb onpeaeneHne perynapHon 0606LLeHHON PyHKLMK.

26." [loka3aTb, YTO NOKaNbHO MHTErpupyemas yHKLMA NopoXaaeT perynsapHylo 0606LLIEHHY0
PYHKLMIO.

27. Teopema o nonHote npoctpaHctea D'(R").

28. HocuTenb M HyneBOe MHOXEeCTBO 0606LUeHHbIX (yHKuMiA. [aTb onpegeneHve O -
dyHKumm Oupaka.

29." lokasaTb, 4TO & — GYHKLMM [Upak NpUHAANEXWUT NPOCTPaHCTBY D'(R"). Hocutens 6 —
dyHKUMn Oupaka.

30." 6 - dyHKuMn Jupaka, kak npegen nocrnegoBaTenbHOCTU OCHOBHbIX (DYHKLWA.

31. CuHrynsapHbele o6obLeHHble yHkumn. Jlemma aro bya-Penmona.

32." CuHrynsipHocTb & — cbyHKuMM upaka.
33. Onepauus auddepeHumposaHus B npoctpaHctee D'(R").

34. NuHeiHas Heocobast sameHa B D'(R").

35. Onepaunsa ymMHOXeHUA Ha GeckoHeyHO AnddepeHunpyemMyto YHKLUMIO B MNPOCTPaHCTBE
D'(R").

36." CBsi3b mMexay 0606LeHHON 1 Knaccn4eckom Npon3BogHOMN.

37. CeoncrBa 0606LEHHbIX MPON3BOAHbIX.

38." [okasaTb dopmyny JlenbHuua gns 0606LWeHHbIX PYHKUUA.

39. OnpefgeneHne NpaAMoro npousseaeHns 0600LLEeHHbIX PYHKLUMNA.
40. TexHn4yeckas nemma.

41. NokasaTb, 4TO npsamoe npousseaeHve cdyHkumin n3 npoctpavcte D'(R") n D'(R™)

npuHaanexut npoctparHctey D'(R™™).

42. Jlemma o NnoTHOCTW.

43." [lokasaTb KOMMYTaTUBHOCTb MPSIMOrO NPOU3BEAEeHNUS 060BLLEHHBLIX (DYHKLIA.

44." CBoWcTBa NPAMOro NPou3BeaeHUs (C AoKa3aTeNbCTBOM TOMLKO YMHOXEHME Ha eAVHULY).
45. OnpegeneHne nocnegoBaTenbHOCTM CXOOSLWENCS K eaMHNLE.

46. OnpepeneHune ceBepTkM 0606LLEHHBIX QYHKLNA.

47." CBepTka ¢ doyHKUMeit [upaka.



48."  CaoiicTBO cBepTkM  OOOBLIEHHbIX  QYHKUMA  (C  [OKa3aTenbCTBOM  TOSbKO
anddepeHUMpyeMOCTb CBEPTKN).
49. CepTKka C (PUHUTHBIM PYHKLIMOHASIOM.

50. MpoctpaHcteo S(R") (onpemenenne n cxooMMocTb).
51. HenpepbiBHble onepauum B npoctpaHctee S(R").
52. Onpepenetve npoctpaHctea S'(R").

53. HenpepbiBHble onepauum B npoctpaHctee S'(R").

54°. Teopema JlopaHa-LUBapua.

55". MpuMep 060BLLUEHHON PYHKLMN MEATEHHOTO pocTa.

56. OnpepgeneHne 06O6LLEHHOIO pelleHna nuHenHoro audpdepeHunanbHOro ypaBHEHNS B
YaCTHbIX NPOUN3BOAHbIX.

57. OnpeneneHne pyHaameHTanbHOro peleHns anddepeHumanbHOro onepaTtopa.

58. dyHaameHTanbHOe peLueHue ornepaTtopa TennonpoBOAHOCTH.

59. dyHaameHTanbHOE peLleHe BOSTHOBOMO ornepatopa B TPEXMEPHOM NPOCTPaHCTBe.

60. dyHoameHTanbHoe pelleHne onepartopa Jlannaca.

61". OcHoBHas Teopema YUrT.

10. MNocTaHoBKa Knaccuyeckon 3agadm Kowm ona ypaBHEHUsS TENSIONPOBOLHOCTU.

62". CBefieHVe Knaccuyeckol 3agaumn Koww ans ypaBHEHUSA TENNONPOBOAHOCTM K 0600LLEeHHOM
3apayde Kowm.

63. PelwweHne 0606LeHHOM 3aaa4m Kowm anga ypaBHeHUs TennonpoBOAHOCTU.

64." O6beMHbI TENMOBOM NoTeHUMan (nemMma).

65 . O6beMHbI TENMOBON NOTeHLMan (Teopema).

66. NoBepXHOCTHbIN TENNOBOW NOTEHUMan.

67 . MocTpoeHMe Knaccu4eckoro pelueHus 3agaun Kowm ans ypaBHEHWs! TennonpoBOAHOCTU
(dbopmyna lNyaccoHa).

68. NocTaHoBKa knaccnyeckon 3agada Kowwm ans BosIHOBOro ypaBHEHUS.

69. CBegeHune knaccudeckon 3agaym Kowwm ons BONHOBOrO ypaBHEHMs1 K 0606LeHHON 3agade.
PeweHne 0606LeHHON 3agaumn Kowwm ans BofTHOBOroO YpaBHEHUS.

70. O6beMHbIN 3anasabiBaoLWMn NOTEHUMan.

71. NoBEPXHOCTHbIN 3anasiblBaroLLnMin NOTEHLMAN NPOCTOro Crios.

72. [loBEpPXHOCTHLIN 3anasabiBaloLmMi NoTeHunan ABOVNHOMO Cros.

73’. PelueHue knaccuyeckoii 3aaayn Kolum ans BOMHOBOro ypaBHeHus. opmyna Kupxroda.
74. OnpefeneHne rapMOHNYECKON (PYHKLIMN.

75. Jlemma 0 rapMOHUYHOCTH.

76 . dopmynbl [puHa.

77. Jlemma 06 wuHTerpanbHOM nNpeacTaBreHun ABaxAbl HenpepbiBHO AvddepeHumpyemon
YHKUMMN.

78". OCHOBHbIE CBONCTBA rapMOHUYECKIX (DYHKLIMIA.

79". Teopema 0 cpeHeM.

80. Teopema 0 MakCUMymMe U MUHUMYME 41151 TapMOHUYECKUX (PYHKUMI. 3ameyaHue.

81". TeopeMa 0 eAMHCTBEHHOCTM peLLeHUs 3aaaya Oupuxne ans ypaBHeHus Jlannaca.



82. Teopema 0 eOUHCTBEHHOCTU pelueHus 3agaum Oupuxne ana ypasHeHua [NyaccoHa.

83". Teopema O eAMHCTBEHHOCTV PELLEHNst 1 YCMOBWM paspeluMMocTy 3agada Heiimana ans
ypaBHeHus Jlannaca.

84°. TeopeMa O eAMHCTBEHHOCTW PELLEHWst U YCROBWUM paspeluMMocTy 3aaaun Heiimana ans
ypaBHeHu4a [NyaccoHa.

85. ®yHkuua NpuHa 3agayum OQupuxne anga ypasHeHus Jlannaca.

86". TeopeMa O BblpaXeHWM pelleHus 3agaun Oupuxne AnNs ypasBHeHus Jlannaca yepes
dyHKumo MpuHa 3agaum Oupuxne ons ypasHeHus Jlannaca.

87". TeopemMa O BblpaXeHWM pelleHUs 3afaun [Jvpuxne Ans ypaBHeHust lyaccoHa yepes
dyHKumto MpuHa 3agaydm OQupuxne ansa ypasHeHus Jlannaca.

3Be3404YKOMN OTMeUYEeHbI BOMPOChI C AOKa3aTeNlbCTBOM.

MpomexyToyHaa aTTecTaumsa npegHasHadeHa [Ons onpeferieHnss YPOBHA OCBOEHUS
Bcero obbema y4vyebHOM AUCUMMNNNHBI «YpPaBHEHUSI MaTeMaTudeckom uanku» B dopme
3K3ameHa.

lMpomexyToyHass aTtTectaumsi, Kak npaBuro, OCYLIECTBNSETCA B KOHLUe cemectpa u
MOXeT 3aBepwaTb W3y4yeHMe KakK OTAenbHOM OUCUUNSIMHBL, Tak W ee pasfenos.
[MpomexyTodHas aTTecTauus nomoraeT oueHUTb 6ornee KpyrHble COBOKYMHOCTU 3HaHWUNA U
YMEHUI, B HEKOTOPbIX Ccry4vyasax gaxe opmupoBaHue onpefernieHHbIX npodeccMoHanbHbIX
KOMMETEHLUNA.

Ha ok3ameHe oueHMBaeTCs YpPOBEHb OCBOEHUMM Yy4ebHOM AUCUUNIMHBI U CTeneHb
ChOpMMPOBAHHOCTN KOMMNETEHLMIA OLIEHKAMWN «OTIIMYHOY, «XOPOLLOY», «YAOBNETBOPUTENBHO» U
«HEeyaoBNeTBOPUTENBHOY.

B xone ak3ameHa obGyuyatowemycsa Bbigaetca KUMM ¢ npaktyeckumun 3agaHusiMn, ecrnv
3K3aMeH npoBoAMTCA B AuCTaHuMoHHou dopme, TO0 KWMM pasmewarotca B cucteme
«OneKkTpoHHbIN yHMBepcuteT». KWMM ak3ameHa copgepxaTt Tpu Bonpoca. Ha Hanucanue
ak3ameHa otBoamTca 150 MMHYT. «OTNMYHOY» BbICTABNSAETCA NPU NPaBUiIbHOM OTBETE Ha TpU
Bonpoca KWMM, «xopowo» BbICTaBnaeTca npu npaBuUiibHOM OTBeTe Ha ABa Bonpoca KUM,
«yOOBNETBOPUTENBHO» BbLICTABMSIETCA NpU MNpaBUIbHOM oOTBeTe Ha oauH Bonpoc KUM,
«HEeyOooBNeTBOPUTENBbHOY» BbICTABMSETCA ecnv Oo0yyalowuncss HeBepHO OTBETUNT Ha Bce
Bonpocbl KVM.



