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B1.0.17 YpaBHeHuUss MaTeMaTUu4eckon ousmkm

1. Koa u HaumeHoBaHuMe HanpasneHusa nogrotoeku: 01.03.04 MNMpuknagHaa MaTeMmaTuka

2. Mpodunb noarotoBkn. [lpumeHeHMe MaTeMaTUYECKUX METOAOB K pelleHuro
MHXEHEePHbIX N IKOHOMUYECKNX 3aaad

3. Keanudukauma BbinyckHuka: bakanasp

4. dopma obyyeHus: OyHasn

5. Kadenpa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdegpa ypaBHeHMM B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTuyeckoro cakynbrteTta

6. CoctaButenu nporpammbl: PabGeHko AnekcaHap CepreeBud, KaHauvpat pusnko-
MaTeMaTU4eCKUX HaykK, AOLeHT

7. PekomeHpoBaHa: Hay4yHo-meTOogMYeCKMM COBeTOM MaTemaTuyeckoro cpakynbreTa
MpoTtokon Ne0500-06 oT 25.05.23

8. YueGHbIn roa: 2025/ 2026 Cemectp(bl): 5



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenu nsy4yeHna gucumnnuHbl:

- O3HaKOMJIeHMe CTYOEeHTOB C OCHOBHbIMW MOHATUSMW N MeTo4aMn TEOPUN ypaBHEHUN
MaTeMaTu4eckon n3nKu;

- BblpaboTKa HaBbIKOB peLUeHUN CTaHOAPTHbIX KpaeBbIX 3a4a4y MaTeMaTUYECKON OU3NKU;

- [JaTb  KadeCTBEHHble  MaTemMaTudeckme W  eCTeCTBEHHOHay4Hble  3HaHus,
BocTpeboBaHHbIE OBLLECTBOM;

- JaTb COBPEMEHHbIE TeOopeTUYecKkne 3HaHusi B 06nacTn ypaBHEHUA MaTeMaTUyeCcKown
PU3MKM M NpPaKTUYEeCKME HaBblkKM B pPELUEHUA W  UCCNEeAOBaHWM OCHOBHbIX TUMOB
anddepeHumanbHbIX ypaBHEHUI C YaCTHLIMWU NPOU3BOLHbLIMN.

3agayn yyebHOM ANCUNNIINHDI:

- cthopmmpoBaTb CMOCOBHOCTU MPUMEHEHUSI OCHOBHbLIX METOAOB MCCNenoBaHuUs
peLleHnn HayarnbHbIX U Ha4aribHO-KpaeBbIX 3aad ANA YpaBHEHUA MaTeMaTUYECKON (PUIUKMU;

- chopmupoBaTtb CNOCOOHOCTU npUMeHeHns MeToA0B MaTeMaTU4eCcKoro
MOAENMPOBaHNSA MPU U3YYEHUN pearbHbiX MNPOLECCOB M OOBLEKTOB C LENbH HaxoXAeHUs
3P PEeKTUBHBIX peLleHnn obLLeHayYHbIX U NPUKIaaHbIX 3a4ay LWUPOKOro npodouns.

10. MecTo yuye6HoM aucuunnuHbl B cTpykType OMNON: biok 1; o0s3aTenbHas 4acTh.

YyebHas gucumnnmHa «YpaBHEHUSA MaTeMaTMyeckon omMsnkn» BXoamT B 6a30BYyO YacTb
MaTemMaTU4YeCKMX W eCTECTBEHHOHAYYHbIX OUCUUMNIIMH; OHa HenocpeAcTBEHHO CBsA3aHa C
TakMMn gucumnnuHamn kak «[uddepeHumnansHble ypaBHEHUA», «MaTemaTnyecknin aHanuay,
«Anrebpay», «TeopeTudeckaa wmexaHukay», «Pusmka». [daHHaa gucuMnnuMHa nokasbiBaeT
B3anMOOOYCNOBNEHHOCTb €CTECTBEHHOHAYYHbIX 3HAHMM B COBPEMEHHOM Mupe. [na ero
YCNEeLHOro 0CBOEHNA He0BX0AUMbI 3HAHNA N YMEHUS1, NPUOBpeTEHHbIE B pe3ynbTate 0byyeHus
no npeawecTBYOWUM OUCUMNIIMHAM: MaTeMaTUYeCKUn  aHanm3, KOMMIIEKCHbIN aHanus,
PYHKUMOHAsNbHbIN aHanus, anddepeHumanbHble ypaBHEHUS.

CtyoeHT porkeH cBobogHO BnageTb MaTemMaTMY4ecKMM aHanm3om, Teopuen psiaos,
afneMeHTaMn nuHenHon anrebpbl, obnagaTb MOMHLIMKM 3HAHUSAMU Kypca OBObLIKHOBEHHbLIX
anddepeHumanbHbIX YpaBHEHUIA, 3HAHUAMM TeOpUN MHTerpanoB PumaHa n Jlebera.

3HaHne MeTOOOB M3YYeHUs peLUEeHU HavamnbHbIX M HadanbHO-KpaeBbiX 3ajad ansd
YPaBHEHUN MaTeMaTU4eCcKon U3nKKU sBNsieTca 0asoBbIM MNPU M3YYEHUN MaTeMaTUYEeCKUX
Moaenen pasnuyHbiX OU3NYECKUX, XUMUYECKUX, OMONMOrnveckux, coumanbHbiX MPOLIECCOB.
Kpome Toro, ypaBHEHUS1 C YaCTHbIMM NPOM3BOAHBIMU U 3a4a4n ONS HUX SBMSOTCA OTAENbHbIM
COBPEMEHHbLIM ANHAMNYECKN pa3BUBAIOLLMMCA pa3genioM MaTteMaTUYecKom HayKu.

OucumnnuHa saBnsieTca  nNpeawecTBylOWEen Ansi KypcoB METOAOB  BblYMCIEHUN,
MaTeMaTU4YeCcKoro MOAENMPOBAHUSA, KOHUEMNUMA COBPEMEHHOIO EeCTECTBO3HaHUs, BCEX
cneunanbHbIX KYpCoB, U3yyaloLwmx 3agadym mateMaTn4eckom usmnki.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU) U MHAMKATOPaMMU UX AOCTUXKEHUS:

Kog HasBaHwne Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMNeTeHuuu
OriK-1 CnocobeH OrlK-1.1 | O6bnapaet 3HaThb: OCHOBHblE NonoXeHns Teopun
NPUMEHATb 6asoBbiMK YPaBHEHUA B  Y4acCTHbIX  MPOM3BOAHbLIX U
3HaHue 3HaHuaMu, ypaBHEHU MaTemMaTn4eckon pusmkn.
dyHOaMeHTanbHO Nony4YeHHbIMU B
"N MaTeMaTuki n obnactn YMeTb: (hopmynmpoBaTb MOCTAHOBKM OCHOBHbIX
€CTeCTBEHHO- MaTeMaTU4eCKux un 3apav mMaTematmdeckon  U3MKKW,  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
€CTEeCTBEHHbIX YaCTHbIMW MPON3BOAHbLIMU
HayK 1
NHXXEHEPHOM BrnageTtb: TeopeTuMdeckMmm  nogxogamu K




npakTuke

CO3[aHMNI0 MaTeMaTU4ecknx moaenei B obnacTtu
ypaBHEHUA C  4YacCTHbIMW  MPOU3BOAHBLIMU;
HaBbIKamu paboTbl B COBPEMEHHbIX
MHMOPMALIMOHHBIX CUCTEMAX.

OlK-1.2 | Ymeer 3HaTb: 06Wwue HopmMbl 3aKOHOMEPHOCTU Teopun
ncnonb3oBaTb YpaBHEHUA C YaCTHbIMM MNPOWU3BOAHBLIMU U
Da3oBble 3HaHUA B | chepbl X NPUMEHEHUS.
obnactm
MaTemMatmyeckux W | YMeTb: pellatb HavanbHO-KpaeBble 3ajaun ans
(MrnM) ecTecTBEHHbIX | ypaBHEHUI MaTtemMaTuy4eckorn OU3NKK, rpamMoTHO
Hayk B | ¥ NpaBUIIbHO NPEACTaBMsATbL CBOWN pe3yrnbTaThl.
npodeccrnoHarnbHON
OesaTenbHOCTH. BnageTb: ncrodHmkamu nHcopmMaumm, HaBblikamu

paboTel € nuTepaTtypon, WHPOPMALNOHHBIMU
cuctemamu, HaBblKamu MOZEenMpoBaHus
npakTuyeckmx 3agady  auddepeHumnansHbIMU
ypaBHEHUAMM.

OlK-1.3 | Umeet HaBblkK | 3HaTb: MeToAbl peleHus 3agady B obnactu
BblbOpa METOLOB | YpaBHEHUA C 4YaCTHbIMM NPOU3BOLAHLIMK U
peLueHus 3agay | 0CO6EHHOCTM UX MPUMEHEHUS.
npodeccnoHarnbHON
JesaTenbHoCTM  Ha | YMeTb: paboTaTb C pasfnyHbIMKM MCTOYHUKaMM
OCHOBE Hay4YHoM nHdopmauuu, onpegenaTb
TEOpPETUYECKUX ONTMMarnbHbI MeToA pelleHusa 3agayu  Ans
3HaHWN. YpaBHEHNA MaTeEMaTUYECKON (PU3NKN.

Bnagetsb: mMeTodamu CaMOCTOATENLHOro
06y4YeHMss HOBbIM 3HaHWAM U cnocobamu ux
NPMMEHeHMs B 06racTn ypaBHEHUI C YaCTHbLIMU

npon3BoHbIMU, OCHOBHbIMU MeTogamu
Hay4HOro 1uccrnegoBaHus.
12. O6beM ancumunnuHbI B 3a4eTHbIX eguHuuyax/yac.— 4 /144.
Pdopma NpoMeXyTOHHOM aTTecTaumm: IK3ameH — 5 cemecTp
13. TpyaoemkocTb No Buaam yuyebHon paboTbl
TpyooeMKoCTb
Bua y4eGHolt paboTbl Bcero Mo cemecTpam
5 cemecTp

KoHTakTHasi paboTa 68 68

nekuuu 34 36

npakTnyeckme 34 36

B TOM Yucre: nabopaTtopHbie - -

KypcoBas pabota - -

KOHMpOJibHble pabomsi 2 2
CamocTtosiTensHas paborta 40 40
lMpomexyToyHasa aTTecTaums 36 36

NToro: 144 144
13.1. CogepxaHMe QUCLUMNIUHDI
n/n Peanusauus

HanmeHoBaHue pasgena pasaena
CopepxxaHve pasgena gucumniuHbl ANCLWNIMHBI C
AVNCLUMNIVHBI
MOMOLLbIO
OHNaunH-Kypca,




JYMK*

1. Jlekuum
1.1 OcHoBHbIe ypaBHeHusi B | OCHOBHblE ypaBHEHNS MaTEMaTUYECKON
YaCTHbIX MPOM3BOAHBIX, WX | PU3UKK, Knaccudrkauusa NMUHENHbIX ypaBHEHWUI https://edu.vsu.ru/
knaccudukaumsa. KoppekTHasa | B HaCTHbIX NPOU3BOAHbLIX BTOPOro Nopsaka, course/view.php?i
nocTaHoBKa 3afjad | nocTaHoBKa Ha4arbHbIX, KpaeBbiX N Ha4YarnbHO- d=11055
MaTemMaTu4ecKkon OU3NKK. KpaeBbIX 3agay Ang ypaBHEHUN B YACTHbIX -
NPON3BOAHbIX, MOHATUE KOPPEKTHON NMOCTAHOBKN | -
3ajay MmaTemMaTn4eckon usnku -
1.2 lMpuBeneHune Kk kaHoHM4Yeckomy | Knaccudpumkauma  ypaBHEHWA B YacTHbIX | -
BUAOY YpaBHEHWIA BTOPOro NPOn3BOAHbLIX BTOPOro nopsaka. KaHoHudeckun | -
nopsiika ¢ YacTHbIMMU BWO OCHOBHbIX YpaBHEHWA MaTemMaTU4eckom | -
NPOV3BOAHbLIMM. PUNKN.
lMpuBegeHne K kKaHOHNYeCKoOMY BUAY YypaBHEHUN
rmnepbonmnyeckoro Tuna. XapakTepucTuku.
lMpuBeaeHne K KaHOHUYECKOMY BUAOY YpPaBHEHWN
3NNMNTUYECKOro U napabonmMyeckoro TMNoB
1.3 HekoTopble cBeaeHus 06 Mpoctpanctea D,D",S,S", perynsipHble "
OCHOBHbIX 11 0606LLIEHHbIX CUHIYNsapHble  (DYHKUMOHAanbl, NPOW3BOAHbLIE,
PyHKLMAX npsmMoe npousBegeHne, CBEPTKA 0606LLEHHbIX
PYyHKUMN, NoHsATUE dyHOaMeHTanbHOro
peLleHns
1.4 YpaBHeHus rmnepbonuyeckoro | 3agaya Koww pans  BOMHOBOro onepartopa,
Mna peweHne o0600weHHoOM 3agaun  Kowwn pgns
BOMTHOBOrO onepartopa, MoTeHuuanbl, pelueHune
Knaccuyeckon 3agadm Kowum ans BOSIHOBOro
ypaBHeHnsa, dopmyna Kupxroda, pelueHne
3agaum Kowwn o cBobogHbIX konebaHusax CTpyHbI
meTogom [lanambepa,
MeTog ®Pypbe p[Ona  ypaBHeHUA KonebaHwuwn
CTPYHbI
15 YpaBHeHusa napabonunyeckoro | PyHgameHTanbHoe pelueHue oneparopa
TMna TennonpoBOAHOCTH,
3apava KoLuu ans ypaBHeHusi
TennonpoBOAHOCTHU, pelleHne 3agayun Kowm ans
OQHOMEPHOIO ypaBHEHUS TeNnnonpoBOAHOCTYU
1.6 YpaBHeHUs SNNUnTUYeCcKoro [lapmoHuyeckne yHKuMK, dopmynsl  [puHa,
TMna dyHkuna [puHa 3apgauv [Oupuxne, pelueHve
3afjaun [Oupuxne ana ypaBHeHus Jlannaca B
wape
1.6 YpaBHEHUS ANANNTUYECKOIO apmoHuyeckune dyHkumMn. OCHOBHblE CBOMCTBA
TMna rapMoHUYecknx yHKUMA. [puHLUMN Makcumyma
1M MMHUMYMa, TEOPEMA O CpedHeEM.
2. MpaKTnyeckune 3aHaTua -
2.1 OcHoBHble ypaBHeHust B | OCHOBHble ypaBHEHUSA MaTEMaTUYECKON -
YacTHbIX  MPOM3BOAHBLIX, WX | U3UKK, Krnaccuukauusa NUHENHbIX YypaBHEHUA | -
knaccudukaums. KoppekTHas | B YaCTHbIX MPOU3BOAHbLIX BTOPOro nopsiaka, https://edu.vsu.ru/
NOCTaHOBKA 3agadv | onpegerneHue TMna ypaBHEHUS MatemMaTmnyeckon | course/view.php?i
MaTemMaTu4eckon OU3nNKK. dU3nKM BTOPOro nopsigka d=11055
2.2 lMpuBegeHue k kKaHoHnYeckomy | Knaccudpumkauma — ypaBHeHWI B YacCTHbIX | -
BUAOY YpaBHEHUIA BTOPOro NPOn3BOAHbIX BTOPOro nopsaka. KaHoHuveckun | -
nopsigka ¢ YaCcTHbIMU BWO OCHOBHbIX YpPaBHEHWA MaTeMaTu4eckon | -
NPON3BOAHBIMMU. PU3NKN. -
lMpuBeaeHne K KaHOHNYECKOMY BUAY YpPaBHEHUN
rmnepbonnyeckoro Tuna. XapakrepucTuku.
lMpuBeaeHne K KaHOHNYECKOMY BUAY YpPaBHEHUN
SNNMNTUYECKOro U napabonmMyeckoro TMNoB
2.3 HekoTopble cBeaeHus 06 MpocTtpanctea D,D',S,S", perynsipHole "
OCHOBHBIX 1 0B06LLIEHHBIX CUHIYNSpHble  PYHKUMOHanbl, MNPOV3BOAHbIE,
YHKLMSIX npsimoe npoussegeHne, cBEpTka 060BLLIEHHBbIX
dyHKUUR, NOHATME dyHOaMeHTanbHOoro
peLleHus
24 YpaBHeHus runepbonudeckoro | 3agada Kowwu ang  BOMHOBOrO —oneparopa,



https://edu.vsu.ru/course/view.php?id=11055
https://edu.vsu.ru/course/view.php?id=11055
https://edu.vsu.ru/course/view.php?id=11055
https://edu.vsu.ru/course/view.php?id=11055
https://edu.vsu.ru/course/view.php?id=11055
https://edu.vsu.ru/course/view.php?id=11055

TMna peweHne o0000WeHHon 3agaun Kowwn pgns
BOMHOBOrO oreparopa, noTteHuuarnsl, pelleHue
Knaccuyeckon 3agadnm Kowwm ang BONHOBOro
ypaBHeHus, dopmyna Kupxroda, pelleHne
3agaun Kowwn o cBobogHbIX konebaHmsax CTpyHbI
meTogom [anambepa,

metonq ®Pypbe AOnNA ypaBHeHuUs KonebaHwin

CTPYHb!
2.5 YpaBHeHus napabonuyeckoro | ®yHaaMeHTanbHoe pelueHne onepaTtopa
Mna TENnonpoBOAHOCTH,
3agava Kowwum ans ypaBHeHus!

TEeNNonpoBoOAHOCTU, pelleHne 3agaydmn Kowwu ans
OQHOMEPHOIo ypaBHEHUA TEMNJ10NPOBOAHOCTU

2.6 YpaBHEHUs 3aNANNTUYECKOrO FapMoHuyeckne yHKuuKM, dopmynsl  [puHa,
TMna dyHkuna [puHa 3agauvm [Oupuxne, pelueHue
3agaun [Oupuxne ans ypaBHeHus Jlannaca B

wape

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONIMYECTBO YacoB)

Ne HaumeHoBaHve Tembl CamMoCToRTenEras
n/n (pasgena) gucumnnuHel | Nekuun Mpaktnyeckue | JlabopaTopHble paGoTa Bcero
OcHOBHble ypaBHEHUS B
YaCTHbIX MPOU3BOAHbIX,
nx knaccudukaums.
1 cukall 4 2 4 10

KoppekTHas noctaHOBKa
3agay maTemMaTn4eckomn
PU3NKN.

MpuBeaeHune kK
KaHOHM4YeCcKoMy BUAY
2 YpaBHEHNIN BTOPOro 4 4 6 14
nopsiika ¢ YacTHbIMU

NPOV3BOAHbIMMU.

HekoTopble cBeaeHus 06

3 | ocHOBHbIX N 06O6LLEHHbIX 6 6 4 16
YHKLMSAX
4 YpaBHeHus 6 8 10 o4
rmnepbonuyeckoro Tuna
5 YpaBHeHus 6 8 10 o4
napabonunyeckoro Tmna
6 YpaBHeHus 8 6 6 20

ANNNNTNYECKOIro Tnuna

WToro: 34 34 40 108

14. MeToan4yeckune ykasaH1Ma Ans ody4arowmuxcsa no 0CBOEHUIO ANCLUMNIIUHDI:

B npouecce npenogaBaHus ANCLMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak Nnekuuu, NpakTUYeCKUe 3aHATUS, a Takke pasfiMyHble BUObl CaMOCTosiTeNlbHOM pPaboTbl
obyvalowmxcsa. Ha nekumsax pacckasbiBaeTcsl TeopeTU4ecKui martepuan, Ha NpakTU4ecKnx
3aHATUSX peLlatoTcsl NpMMepbI No TeopeTUYeckoMy MaTtepuany, NPOYUTaHHOMY Ha NEKLMSIX.

Mpn mn3yvyeHmm kypca «YpaBHEHMS MaTemaTUdeckon (pusmku» obyyaromnmcs cregyet
BHUMAaTENbHO CNnyLwaTb M KOHCNEKTMPOBATb MaTepuarn, nanaraembli Ha ayauTOPHbIX 3aHATUSX.
Ona ero nNOHMMaHMA U  Ka4YeCTBEHHOrO  YCBOEHUS  peKkoMeHayeTcs  cneayrouwas
nocrnegoBaTenbHOCTb AENCTBUMN.

1. Tllocne «kaxgonm nekuMum CTydeHTaM pekomeHnayeTcss noapobHo pasobpaTtb
NPOYNTAHHbIN TEOPEeTUYECKUI MaTepuarn, BblydUTb BCe onpegeneHuss u  opMynmpoBKM
TeopeM, pa3obpaTb NpMMepsbI, peLLeHHble Ha nekumn. Nepea cnegyrowen nekummi obssatenbHo
NOBTOPUTb MaTepuan npeablayLLen Nekumm.




2. lNepean npakTnyeckum 3aHATUMEM 00s1I3aTeNibHO MOBTOPUTb NEKUMOHHbIM MaTepuan.
[Mocne npakTUYecKoro 3aHATMA elle pas pas3obpaTb pelleHHble Ha 3TOM 3aHATMM MPUMEpHI,
nocrie Yyero NPUCTYNUTb K BbIMNOMHEHUIO AOMALUHEro 3agaHusa. Ecnu npu peleHnn npuMmepos,
3aflaHHbIX Ha AOM, BO3HMKHYT BOMPOCHI, 0643aTenbHO 3adaTh Ha CnefyloweM NpakTu4eckom
3aHATUN UNU B NPUCYTCTBEHHBIM Yac npenogasaTternto.

3. MNMpun NoAroToBKe K NPaKTUYECKUM 3aHATUAM MOBTOPUTL OCHOBHbLIE MOHATUSA MO TEMaM,
n3yunTb nNpumepsl. Pelas 3agayv, npegBaputenbHO NOHATb, KAKOW TeopeTUYeckuin matepuan
HY)XHO Kcnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckne 3agaqw.

4. BbibpaTb BpeMst anga paboTbl ¢ nnTepaTypon No AucunninHe B Gubnuoteke

Bonpocbl NEKUNOHHBIX U NPaKTUYEeCKUX 3aHATUW OBCYXXKOalTCHA Ha 3aHATUSX B Buae
YCTHOrO onpoca — MHAMBMAYanNbHOro u poHTanbHOro. B xoge yCTHOro onpoca BbiSiBNAKOTCA
aetanun, KOTopble MO KakMM-TO MpuUYMHAM OKasanncb HeAoCTaTOYHO OCMbICIIEHHBIMU
CTydeHTamMn B XxoAe Y4yeOHbiX 3aHATUA. TemM caMbiM OMnpocC BbLIMOMHAET BaXKHeuLne
obyyaloLLylo, pa3BMBAIOLLYI0O W KOPPEKTUPYHOLLY (YHKLMK, NO3BONSAET CTyAeHTaM y4vecCTb
HeaopaboTkn 1 n3bexarb UX NPU NOArOTOBKE K MPOMEXYTOYHbIM aTTecTauusm.

Kpome 06bl4HOro Kypca B CUCTEME «ONEKTPOHHLIN YHUBEPCUTET», BCE HEobGXoaumble
OS5 YCBOEHUS Kypca Matepuarbl pa3MeLleHbl Ha kKadegpaneHom cante http//:www.kuchp.ru

MeToamnyeckume ykasaHusa Ans obyyarwmxcs npu camocToaTensHon pabore.

CamocTosaTenbHasa paboTta oby4varowmnxca HanpasreHa Ha CaMoCTOSATENbHOE OCBOEHME
BCEX TeM UM BOMPOCOB y4yebHOM  AUCUMNIUHLI, NPeAyCMOTPEHHbIX  NPOrpamMMon.
CamoctosTenbHaa paboTta saBnaetca o00si3aTenbHbIM BMAOM OEATENbHOCTU ANSA  KaXaoro
obyuatoulerocsi, ee o6bemM no y4ebHOMY Kypcy onpenensietcs yd4ebHbIM nraHoM 1 cocTaBnsieT
40 vacoB. [lpn camocToaTenbHon pabote obyyawwumnicsa  B3aMMOAENCTBYeT C
pekoMeHOOoBaHHbIMW MaTepuanamu npu MUHUManbHOM y4yacTuu npenogasartens.

CamocTosaTenbHasa paboTa ¢ y4ebHnkamu, y4ebHbIMM Nnocobmnsmun, Hay4HOW, CNpaBOYHOM
U NONyNspHOM nuTepaTypon, mMatepuanamm nepuoanyecknx u3gaHumM KU pecypcamum ceTu
Internet, cTaTtucTU4eCKMMN gaHHbIMU ABNSETCA Hanbonee aPPEKTUBHLIM METOLOM NOMNyYeHUs
3HaHWW, MO3BOSISIET 3HAYUTENbHO aKTMBM3MPOBATb MNpoOLEecC oBnageHna wuHdopMaumnen,
cnocobcTByeT 0Oonee rnybokoMy YCBOEHUIO M3yvyaemMoro maTtepuana, gopmupyeT Yy
obyyvalLNXCs 3aMHTepPeCcOBaHHOE OTHOLLEHNE K KOHKpPEeTHOM npobneme.

Bonpocebl, KoTopble BbI3biBalOT Y 00yvaloWwmMxcsa 3aTpygHEeHUs Npu NoAroToBKe, AOSMKHbI
OblITb 3apaHee cCcOpPMynMpoBaHbl M O3BYYEHbl BO BpEeMs 3aHATUA B ayguTopun Ons
AONONHUTENBHOIO pa3bsiCHEHUSI NpenogaBaTesnem.

Buabl camocTosTenbHoM paboTbl: KOHCNEKTUPOBAHUE y4ebHOM M HaydYHOW nuTepaTypbl;
npopaboTtka y4ebHoro matepuana (Mo KOHCnekTam nekuum, ydebHoM 1 HaydyHoW nuTepaTtype);
paboTa B 3MEeKTPOHHOMN BUBNMoTevHomn cucteme; pabota ¢ MHGPOPMALMOHHLIMWU CrPaBOYHbIMM
CUCTEMaMM, BbINONHEHNE AOMALUHUX 3agaHUN (MPaKkTUYECKNX U TEOPETUYECKNX); BbINMONHEHNE
KOHTPOmbHbIX paboT; NoAroToBka K MPakTUY4ECKMM 3aHATUAM; paboTta ¢ Bonpocamu Ans
CaMOmnpOBEPKN.

Bce 3apaHus, BbINONHAEMble CTYAEHTaMW CaMOCTOATENbHO, MOAMexaT nocreaytoLlemn
npoBepke npenogasaTteneM. PesynbTathl TEKYLLMX aTTeCTaumi y4uTbiBalOTCA NpenogaBaTtenemM
npv NpoBeAEeHNN NPOMEXYTOYHOW aTTecTauum.

15. lNepeyeHb OCHOBHOM W [OMOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nutepartypa:

Ne n/n UcTouHuk
CabutoB K.b. YpaBHeHus matematuyeckon cpusmkn / K.6. Cabutos. — M.: ®dusmarnut, 2013. —
1 352 c. /I «YHuBepcuTeTckas bubnmorteka onliney»: anekTpoHHO-6MbnnoTeyHasa cuctema.. — URL:
http://biblioclub.ru

6) gononHWUTenbHaa nuTepaTypa:



Ne n/n McTOYHUK

Mywko A.B. YpaBHeHUs maTemaTnyeckon gpusmku : yueb. nocobue / A.B. Mywko, A.l. baes,

1 A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y, 2011. — 520 c. —
URL:http://www.kuchp.ru

Bnagummnpos B.C. C6opHuk 3agay no ypaBHeHuaAM wmatematmyeckon cusukn / B.C.
2 Bnagumupos, B.M. Muxainnos, Muxannosa T.B., WlabyHuH M.A. — M: ®dusmatnut, 2016. — 512
c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

Kapuesckun M.M. Jlekumn no ypaBHeHusaM maTematudeckon dwmsmkn / M.M. Kapuesckun. —
3 CrI6: UspatenbctBo «JlaHb», 2016. — 164 c. // AnekTpoHHO-6MbnunoTeyHas cuctema «JlaHb». —
URL: https://e.lanbook.com/

KapueBckuin M.M. YpaBHeHUss MmaTemMaTudeckon cusmku. [ononHuTenbHble rnaebl: YyebHoe
4 nocobue / M.M. Kapuesckun, NMaenoea M. ®. — CI16: M3gatenbctBo «JlaHby», 2021. — 276 c. //
OnNeKTPOHHO-6MGnroTeyHas cuctema «Jlanby». — URL: https://e.lanbook.com/

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (0uLmnansHble pecypebl UHTEPHET):
Ne n/n Pecypc
1 http://egworld.ipmnet.ru — WHTEpHeT-NopTasn, MOCBALWEHHBIA YypaBHEHUAM W MeTodaM KX
peLleHnin
http://www.lib.vsu.ru - anekTpoHHbIn kaTtanor 3HB BI'Y
http://www.kuchp.ru — 3neKTpOHHbLIA canT Kadeapbl ypaBHEHMI B YaCTHbIX MPOU3BOAHBLIX W
TEOpWM BEPOSATHOCTEN, HA KOTOPOM pa3MeLLeHbl METOANYECKME U3aaHus
OBC «YHuBepcutetckas 6ubnmoTeka OHNamH»
OBC «JlaHb»
OnekTpoHHbIv Kypc https://edu.vsu.ru/course/view.php?id=11055

O] W (N

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 06ecneyvyeHUs Ansi CaMOCTOATENIbHOU paboThl:

Ne n/n McTouHnK
Bnagnmnpoe B.C. COOpHWMK 3agay no ypaBHeHWsAM matemaTtudeckon dusukm / B.C.
1 Bnagumupos, B.IN. Muxannos, Muxannosa T.B., lWlabyHnH M.N. — M: ®namatnur, 2016. — 512

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

Oepesuny W.B. MpakTukyM No ypaBHEHWsM mMatemaTtuyeckon cdusukum / W. B. Oepesny. — CI16:
2 NapatenbctBo «JlaHby», 2017. — 428 c. // OnekTpoHHO-6MbnnoTeyHas cucteMa «JlaHb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudukaums guddepeHumanbHbIX YpaBHEHUA C YaCTHbIMU MPOU3BOAHBIMU.
3 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon dwmavkm / A.B. nywko, A.C. PsibeHko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL.: http://www.kuchp.ru

Mywko A.B. lMpakTnueckue 3aHaTMA No Knaccudukauum gudgepeHumanbHbiX ypaBHEHUA C
4 YacTHbIMK npoussoaHbivn / A.B. nywko, A.C. PabeHko. — Boponex: [ BI'Y, 2018. — 38 c. —
URL: http://www.kuchp.ru

Psabenko A.C. MeToabl NOCTPOEHNST peLLEHNn KpaeBbiX 3a4ay AN anAMnTUYecKux ypasHeHun /
A.C. PsabeHko. — BopoHex: BITIY, 2015. — 45 c. — URL: http://www.kuchp.ru

Mywko A.B. QuddepeHumanbHblie ypaBHEHNUSI C YaCTHbIMM MPOU3BOAHBIMU TnepbonmMyeckoro
6 n napabonudeckoro Tunos / A.B. Mywko, E.A. lNNornHoea, C.A. TkaueBa. — BopoHex: U BIY,
2019. — 80 c. — URL: http://www.kuchp.ru

Mywko A.B. dunddepeHumnansHble ypaBHEHUS C YaCTHbIMU MPOU3BOAHBLIMW BTOPOro nopsifika
7 annuntnyeckoro Tuna / A.B. ywko, E.A. JlornHoBa, J1.B. bespyukuHa. — BopoHex: V[ BI'Y,
2019. — 92 c. — URL: http://www.kuchp.ru

17. O6pa3oBaTenbHble TEXHONOrMU, UCNOSib3yeMble NpU peanusauum y4yebHOWM
ANCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoOe oby4YeHune):

OucumnnvHa  MOXEeT  peann3oBbiBaTbCsi  C  MPUMEHEHWEM  OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMN, HAaNpUMep, Ha nNnatopMe «ONEKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru/course/view.php?id=11055).

lMepeyeHb HeobXxoaMMOro npPoOrpamMHOro obecneyeHnda: onepaumoHHas cucTtema
Windows unu Linex, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla
Firefox, Opera nnu Internet.



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/
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/
https://edu.vsu.ru/course/view.php?id=11055

18. MaTtepuanbHO-TeEXHUYECKOEe obecrnevyeHue AUCUUNMUHLI: Y4dyebHaa ayautopus Ons
NpoBeAEeHUsT 3aHATUA  JNIEKUMOHHOIO U CEeMMHapPCKOro Tuna, TEeKyLWero KOHTpons Wu
npomexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom. ).
CneuunanunsnpoBaHHas mebernb.

19. OueHo4Hble cpeacTBa AN NPOBeAEHUA TeKylWern U  MNPOMEXYTOYHOMU
aTtTrecrauum

lMopsiaoKk oOueHKM OocBOeHus obyvatowmmmuca yy4yebHOro martepuana onpegenserca
coAaepXXaHnem crneayrLmnx pasnenos AMCUUNINHGIL

HanmeHoBaHve WHamnkaTtop(bl)
rll\;gn pasfena AMCLMNINHbI Ko“ﬁ';?;?“ [OCTVKEHMS OueHoHbie cpeacTaa
(mogyns) 4 KoMneTeHummn
OCHOBHbIe ypaBHEHNS B
YaCTHbIX NPOU3BOAHbIX, OMK-1.1
1 nx Knaccudgmkaums. OrlK-1 OI'IK-1.2' TecToBble 3aaHNs, KOHTPOSIbHbIE
" | KoppekTHas nocTaHoBKa OnK l. 3’ paboTbl, NepevYeHb BONPOCOB K 3K3aMEHY
3agay maTemMaTU4eCKon il
Hur3nKN.
MNpuBeneHue K
KaHOHMYeCKOMY BUAY : OrnK-1.1,
2. | ypadenni eroporo o onk-12, PaBOT Tope el BOMPObOn € SraameHy
NPOV3BOAHBIMMN.
Hekotopble caeaeHus OrK-1 OfKk-1.1, TecToBble 3a4aHNsA, KOHTPOMbHbIE
3. 06 OCHOBHBIX 1 OrlK-1.2, ’
0BOBLLEHHBIX (hYHKLIAAX OMK-1.3 paboTbl, NepeyeHb BONPOCOB K 3K3aMeHY
OnkK-1.1,
4 YpaBHeHus OrkK-1 OnK-1.2 TecToBble 3a4aHNs, KOHTPOSbHbIE
" | runepGonuyeckoro Tuna onK 1‘ 3’ paboTbl, NepeYveHb BONPOCOB K 3K3aMEHY
OrnK-1.1,
5 YpaBHeHus OriK-1 OMK-1.2 TecToBble 3aaHNS, KOHTPOSbHbIE
' napabonunyeckoro TMna onK 1‘ 3’ paboTbl, NepeyeHb BONPOCOB K 3K3aMeHY
OnK-1.1,
YpaBHeHus OrnK-1 OMK-1.2 TecToBble 3aaHNs, KOHTPOSbHbIE
ANNMNTUYECKOro TUNa OnK l. 3’ paboTbl, NepeyvYeHb BONPOCOB K 3K3aMeHy 2
lMpomexyToyHas aTTectauusi
[MepeyeHb BONPOCOB K 3K3aMeHy
dhopma KOHTPOIS - 3K3aMeH

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowue
npoueaypbl OLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH

MpuMepHbLIN NepeyYeHb TeCTOBLIX 3a4aHUM
1. Kakoe 13 crniegytoLlmx ypaBHEHUI SBNSIETCA YPAaBHEHNEM C YACTHLIMU NPOU3BOAHLIMU?

a) y'(x)+y(x)=e*. 6) %w(x, y)=1.B) (y(x))*-e"™ =sinx.

2. MpocTtpaHctBoM D(RR") HasbiBaeTCA MHOXECTBO

a) 6eckoHeYHO anddepeHUnpyeMbiX QYHKLMN,
0) PUHUTHBIX PYHKLMN,
B) 6eckoHe4HO anddepeHumMpyemMbIX U PUHUTHBIX OYHKLMNA.
3. Kakoe 13 criegyoLlmx ypaBHEHU SBNSETCS YpaBHEHNEM C YaCTHLIMU NPOU3BOAHBLIMU?

o%u(x,y) o°u(x,y)
aXZ + ayz

4. MpoctpaHctBoM S(R") Ha3biBAaeTCH MHOXECTBO

a) 6eckoHeYHo anddepeHumpyemblx B R" dyHKUMIA,

a)

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



6) 6eckoHeYHo anddepeHUNpPYeEMbIX U PUHUTHBLIX B R" dyHKLMIA,
B) 6eckoHeu4HO anddepeHumMpyemMbIX PYHKLNIN KOTOPbIE BMECTE CO BCEMN CBOUMMU

NPON3BOAHLIMN Ha GECKOHEYHOCTM YObIBAOT GbICTpEE YeM |x|7m , Tle M — Npou3BObHOE

HaTypanbHOE Y1CIIO.
5. Kakon nopsgok y cnegywouwero anddepeHumanbHOro ypaBHEHWA € YacTHbIMU
NPOM3BOAHLIMN?

OU(XY) |, BUKY) | ey SUCKY) _
oxkoy  oxoy’ ooy
a)1.6)2.8)3.1)4.
6. MNpoctpaHctBom D(R") HasbiBaeTCA MHOXECTBO
a) 6eckoHeYHO anddepeHUMpyeMbIX PYHKLNNA,
6) PUHUTHBIX YHKLMN,
B) 6eckoHeuvHOo anddepeHumnpyemMbIX U PUHUTHBIX PYHKLMA.

7. Kakonm nopagok y crnegywowero anddepeHumanbHoro  ypaBHEHMS € YaCTHbIMU
NpPon3BoLHbLIMN?

2 2
alg(xxzy) +e’ y U, y)+u(x y)=sin(x+y).
a)1.6)2.8)3.1)4.

8. Kakne wn3s cnegywowmx anddepeHumanbHbiX ypaBHEHUW C YacTHbIMW MPOU3BOAHLIMU
ABNATCA JIMHENHBIMN?

a) Ou(xy) , du(xy)

o'u(x,y) , ou(x,y)

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

ox? ox?
B) du(x.y) , du(x.y) cos(au(x’ y) , ux, y))=o_
ox’oy oxoy* OX oy
r) ¥ oulx ) e asu(x, ) , uxy) | aulx.y) +xyu(X, y) = In(L+ x>+ y?) .

ox*oy oxoy? OX oy

9. KaHOHMYeckun BUL SNNIUNTUYECKUX JMHEWHbIX (KBa3UNMHENHbIX) AnddepeHumanbHbIX
YPaBHEHUN C YaCTHbIMW NPOU3BOLHLIMM BTOPOro nopsigka OT ABYX HE3aBUCUMbIX NEPEMEHHbIX
nmeet BUA

ou(x, y)

ou(x,y) ou(x, y)) 6) o’u(x,y)

~ ou(x,y) ou(x,y)
a) vy =F(x,y,u(x,y), x oy ) o =F(x, y,u(x,y), x oy )
d%u(x, y) azu(x y) au(x,y) au(x,y)
B) e o =F(x y,u(x,y), x oy )-

10. Kakue w3 cregywowmx anddepeHumanbHbiX ypaBHEHUA C YacCTHbIMU MNPOU3BOLHbLIMU
ABMAOTCA HE JIMHENHBIMWN?

o°u(x,y) ou(x,y) +(U(x,y))? =cosX.

a)

ox? oy
0) qua(;, V)  poulxy) cos(x? + y2)-u(x, y) =e*
) u(x,y) du(x, y) . (éu(x, y) , Qu(x, y)):O.
ox*oy OXoy? OX oy

5 2 *u(x, y) 83u(x y) 6u(x y) au(x, y)

+xyu(x, y) = In(L+ x* + y?).
X0y Xy x yu(x, y) = In( y°)




11. KaHoHuyeckuin Bug rmnepbonmnyecknx NMHEnHbIX (KBasunMHENHbIX) auddepeHumanbHbiX
YPaBHEHUIN C YaCTHbIMW NPOM3BOLHbLIMM BTOPOro nopsigka OT ABYX HE3AaBUCUMbIX NEPEMEHHbIX
nmeet Bug,

olu(x,y) au(x,y) au(x,y)
a) v F(X y,u(x,y), x oy ), 0)
u(x,y) ou(x,y) au(x,y)
aXZ - F(X’ y,U(X, y)! aX ’ 6y )’
’u(x,y) . du(x.y) au(x,y) ou(x,y)
B) axz + 8y2 - F(X1 ya U(X! y)l ax 1 ay ) *

12. Myctb L(x,D,) — nuHenHbIn AuddepeHumanbHbii onepatop. ®PyHkumsa E(x) e S'(R")
HasblBaeTca pyHaameHTanbHbIM pelleHnem amdgepeHumnansHoro onepartopa L(x,D,) ecnu

a) L(x,D)E(x)=1, 6) L(x,D,)E(x)=5(x), B) L(x,D,)E(X) = E(X).
13. KaHoHu4eckun Bua napabonmnyeckmx fNUHENHbIX (KBasuIMHeEWHbIX) AuddepeHunanbHbIX

ypaBHEHWI C YaCTHbIMU MPOU3BOAHbLIMW BTOPOrO nopsiaka oT ABYX HE3aBMCUMMbIX NEPEMEHHbIX
nmeeT BuA

ou(x, y) ou(x,y) au(x y)
W =F(x y,u(x,y), X oy ) 0)
2u(x,y) au(x,y) ou(x,y)
poe =F(x y,u(x,y), x oy )

o%u(x, y) 62u(x y) ou(x,y) ou(x,y)
B) P Y =F(x y,u(xy), x oy )
14. MNycTtb 3agaHo guddepeHymnanbHoe ypaBHeEHNE
azu(x y) o’u(x,y) ou(x,y)

a)

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

ail(x y) + 2612 (X’ y) + azz(xi y) = F(X, Y, U(X’ Y)a

M BenMuMHa D(x, Y) = (@, (% Y))* 8, (X, y) -8, (x,Y).
OndpdepeHumnansHoe ypaBHeHne ByaeT annunTUY4ecKUm B ToUKe (X, Y,) ecnu
a) D(X01yo) >0, 6) D(X01yo)201 B) D(XO’y0)<O'
15. Mycts L(D,) — nuHenHbin aAudepeHLmnanbHbini  onepatop C  MOCTOAHHbIMU
KoadpbpumumeHtamm, E(X) ero pyHoameHTanbHOe pelleHuMeM, Torga peleHue ypaBHEeHUs
L(D,)u(x) = f (x) 3apaetca popmyrion
a) E(x)- f(x),6) E(X)*xf(x),B) E(X)+ f(x),r) E(X)— f(X).
16. lNycTb 3agaHo gudpepeHUnansHoe ypaBHeHne
azu(X y) . azU( X, Y) o°u(x, y)
2

ou(x,y) ou(x, y))

=F(x y,u(x,y), x oy

a, (x,y) +2a, (X Y) ———"+a,(X,Y)

W BENMYMHa D(x, y) = (8, (%, y))? —an(x, Y)-a, (X y).

OndpdepeHumnansHoe ypaBHeHune byaet napabonuyeckum B Touke (X,,Y,) €crm

a) D(x,,Y,) >0, 6) D(X,,Y,)=0,B) D(x,,Y,)<0.
17. Myctb x eR® n ansa no6oit ocHoBHOM pyHKUMK @(X) € S(R?) (35, (0 (X), (X)) = J' p(X)ds,
S2(0)
roe S,(0) — cipepa paguyca R ¢ ueHtpom B Toyke 0, Torga pyHOaMEHTanbHbIM peLleHnem
BOJTHOBOro onepartopa byaeTt pyHKuus
5SR (0 (%) 49(t)5sat 0) (X) 0(t)5SR (0) (X)
a) — 0 >— B e

4at 4ra‘t 4ra‘t
18. MNycTb 3agaHo gndpepeHUnansHOe ypaBHeHNEe




o%u(x o’u(x, o°u(x ou(x,y) ou(x,
( y) TUCY) Lo y) ZUY) ey g ugx, y), YD, U Y),

Oxoy oy* X oy

M BENMuMHa D(x, y) = (8, (% ¥))* —a, (X, y) -2, (X, y) -
OundbdepeHumansHoe ypasHeHne byaeT runepbonuyeckum B Touke (X,,Y,) ecrnm
a) D(%, Y,) >0, 6) D(%,Y,) =0, B) D(X,,Y,) <0.

19. Myctb xeR?®, Toraa dyHAaMeHTanbHbIM pelleHneM ans ypasHeHus Jlannaca 6ynert
dyHKUMS

8y, (X, y) — 7 +2a,(X,y)

In|x
L ,0) — 1 , B) ||r)i.
47z|x| 47r|X| 2 |x|
20. Kakoe 13 crieyolmx ypaBHEHUI SIBMSETCH YPaBHEHWEM C YaCTHLIMU NPOU3BOAHLIMN?
o’u(x,y) d*u(x,y)
a) X2 - 2

a)

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

21. Kakon nopsgok y cnegywouwero gudpdepeHumnanbHOro ypaBHEHUSS C  YacTHbIMU
NPoOn3BOAHbLIMN?

du(x.y) , d'ux,y)  d'u(xy)
ox*oy oxay® oxoy
a)1.6)2.8)3.1)4.

—2X =0.

22. NMyctb f(x)eS(R"), F_.[f(X)]= J‘e'xif(x)dx — npeobpasoBaHne dypbe yHKumn f(X).

Kakue ns cnegyrowmx popmyn He Beprl?
a) F_.[D*f(x)]=(-i&)“F_ [T (X)]. 6) DIF,.[f()]=F_[(=x)" f (X)].
B) F_.[Df ()] =(&)"F,.[f(X]. r) DIF, [ (x)]=F_.[(x)" f (x)].
23. MNMpoctpaHctBoM D'(R") Ha3biBaeTcH
a) MHOXECTBO JIMHENHBbIX U HENpepbIBHbIX (PYHKLMOHANOB 3a4aHHbIX HaZ NPOCTPaHCTBOM
D(R"),
6) MHOXeCTBO (pyHKLMOHANOB 3agaHHbIX Hag npocTtpaHcTeBom D(R"),
B) MHOXECTBO JIMHENHbIX PYHKLMOHANOB 3afaHHbIX Hag npocTtpaHcTeBom D(R"),
) MHOXECTBO HENPEpPbIBHbIX (PYHKLMOHANOB 3agaHHbIX Hag npocTtpaHcTBoMm D(R").

24. lNMpoctpaHctBoM S'(R") HasbiBaeTCs MHOXECTBO
a) HenpepbIBHbIX PYHKUMOHANOB, 3af4aHHbIX Hag npocTtpaHctBom S(R"),
6) HenpepbIBHbLIX M IMHENHBLIX (DYHKLMOHANOB, 3aA4aHHbIX Hag npocTpaHcTBoMm S(R"),
B) NMHENHbIX (PYHKLMOHANOB, 3a4aHHbIX Hag npocTtpaHcTBoM S(R").

25. B pesynbTaTe pelleHus 3agaym
o’u(x,t) _, d°u(x,t)
;7 —a 2
ot OX
ou(o,t)
OX

u(x,0) = ¢ (x),

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

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

=@ (%), xe[0]

MeTtogomMm dypbe BO3HUKaeT crnefyowasa sagada Ltypma-nysunns:



){X"(X)JrlX(x):O,XG[O;I], 6) {x"(x)+,1X(x)=o,x6[o;|],

X (0) =0, X (I) =0, X'(0) =0, X (1) =0,

) {X”(x)+/1X(x)=O, x [0:1], 9 {X"(X)JJ,X(X):O, x [0;1],
X (0) =0, X (1) =0, X'(0)=0, X (1) =0.

26. OyHKLMK sin[wj, roe k=0,1,2,... ABNsTCA COOCTBEHHLIMU (PYHKLMSAMU CreayoLLen

3agauu Wrtypma-Jinysunns:
) {X”(x)+/1X(x):O, x<[0;1], 6) {X”(x)+/1X(x):O, x [0;1],
X (0)=0, X (1) =0, X'(0) =0, X (1) =0,
) {X”(x)+/1X(x):O, x [0;1], 9 {X”(X)Jr/%X(x):O, x [0;1],
X (0)=0, X'(1) =0, X'(0)=0,X'(1) =0.

27. PaccmoTpum 3agady

2 2
ouxt) _ .0 u(x’t), xe[0;1], t>0,

ot? ox?
UOY o yty=0, t>0,
OX

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

u(x,0) = ¢, (x),

Myctb dyHKUMKN X, (x), rae k=12,..., ABNAIOTCA COBCTBEHHLIMN PYHKLUMAMMN 3a4a4un
X"(x)+AX(x)=0, xe[0;1],
X'(0)=0, X (I) =0.

ou(x,0)
ot

Pag > X, (X)T(t) cxoauTcs n aBaxabl AndcepeHUmMpyem, Toraa oH Bceraa 6yaet
k=1

a) YAOBMNeTBOPSATb TONbKO AN dEepeHLManbHOMY YpaBHEHMIO,
6) yAOBNeTBOPATb TOMbKO rPaHUYHbIM YCIIOBUSIM,
B) YAOBNETBOPSITb TONbKO HAYanbHbIM YCNOBUSIM,

r) yooBneTBopsTb AnddepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AuddepeHumansHOMY YPaBHEHUIO U HAYanNbHbBIM YCIOBUSIM,
€) Y4OBNeTBOPSATb HayanbHbIM U FPaHUYHBIM YCITOBUSIM.

X) SIBNSATLCS peLleHem 3aaadmn

28. DyHKUUM cos(”—kxj, roe k=0,12,... aBnsaTCa COBCTBEHHLIMU (PYHKLMAMWU CreayoLen

3agauu Wtypma-Jinysunns:
) {X"(x)+/1X(x)=O, x<[0;1], 5) {X"(x)+/1X(x)=O, x €[0;1],

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

29. PaccmoTtpum 3agady
2
U _ gz CUCY 5 10i1], t>0,
ot
u(0,t)=0, u(,t)=0, t>0,
u(x,0) =g, (x), x<[0;1].

MycTb dyHKUMKM X, (x), rae k=12,..., ABNSAIOTCA COBCTBEHHBbIMU PYHKLUMAMU 3aaa4uun
X"(x)+AX(x)=0, xe[0;1],
X (0)=0, X (1) =0.

Pan > X, (X)T(t) cxoauTcs v aBaxabl AndcepeHumMpyem, Toraa oH Bceraa 6yaet
k=1



a) yooBneTBOpPATb TONbKO AnddepeHumanbHOMY YpaBHEHWIO,

0) yooBneTBOPATb TOSMbKO rPaHNYHbBIM YCIOBUAM,

B) YAOBMNETBOPSATb TOMbKO HaYaribHOMY YCITOBUIO,
r) yooBneTBopsTb AndepeHumansHOMY YpaBHEHUIO U TPaHUYHbLIM YCIOBUSAM,
[) yAoBneTBopATb AnddepeHLmanbHOMY YpaBHEHUIO U HAaYanbHOMY YCNOBUIO,

€) yaoBneTBOpATb Ha4YarbHOMY U FPaHUYHbIM YCNOBUSAM,
X) ABNATbCA peLleHnem 3agadn.
30. B pesynbTaTe pelleHus 3agaym

2
MUY _ 2 TUY -y fo:1), 150,

ot
ou(0,1) _ ou(l,t)

0, =0, t>0,
OX OX
u(x,0) =g, (x), xe[0;l]

MeTogom ®dypbe BO3HUKaeT crneyowasa sagada LWWrypma-inysunns:
) X"(x)+AX(x) =0, xe[0;1], 6) X"(xX)+ AX(x) =0, x[0;1],
X(0)=0,X(l)=0, X'(0)=0,X(l) =0,

B) X"(x)+ AX(X)=0, xe[0;1], ) X"(x)+ AX(X)=0, xe[0;1],
{X(O):O,X'(I):O, {X’(O):O,X’(I):O.

anMeprIVI nepeyvyeHb 3ag4a4 AnNA KOHTPOJIbHbIX pa60T

1. Metogom ®dypbe pelumnTb 3agavy
ofu(x,t)  _, dfu(x,t)
=a
ot? ox’
ou(0,t)
x

u(x,0) = ¢, (x),

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

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

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

2. Metogom ®ypbe pelwnTb 3agady
ou(x,t) _ o o%u(x,t)

2

au(l,v)

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

ot
.y _g ~0, t>0

X ' X
u(x,0) =g, (x), xe[0;1].

3. MeTtogom dypbe pewnTb 3agady

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

a  x
u(x,0)=cos2x, O<x<um t>0,
ou(0,t) ou(z,t)

0.
OX OX
4, MeTOﬂ,OM <Dypbe pewnTb 3agavy
2 2
0 léi)z(’t) _0 gf::’t) +x(x = Dt?,
u(0,t) = u(l,t) =0,
u(x,0) = w =0, rme xe(0,), t>0.

5. MeTtogom ®ypbe pewnTb 3agady



o’u(x,t)  _, d%u(xt)
7 —a 2
ot OX
au(l,t)

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

u(0,t) =0, =0, t>0,

X
ou(x,0)

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

6. MeTogom ®ypbe pelwnTb 3agady
ou(x,t) ¥ o%u(x,t)
- 2

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

p
a0Y o =0, t>0,

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

7. MeTogom ®ypbe pelinTb 3agady
ou(x,t) _ o o%u(x,t)

OX?
au(l,t)

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

u(0,t) =0, " =0, t>0,
u(x,0) =g, (x), x<[0;1].

8. Onpegenntb TMN aAnddepeHLmansHOro ypaBHeHUs

2 2 2
2\/§8 u(x,y,z) +28 u(x,y,z)+2\/§8 u(x,y,z)
OX OXoz oyoz

+u(x,y,2)=0.

9. NMpuBecTn K KAaHOHMYEeCKOMY BUAY AndrdepeHUmnanoHOe ypaBHEHNE
2 2 2
guxy) ,0ulxy) goulxy) aukxy)_g
2 Oxoy oy oy
10. HanTtu obwee pelueHne gudpdepeHumnanbHOro ypaBHEHUS
2 2 2
0 u(x2, ) —25inxa u(x,y) —cos? xa u(xz, ) —C
OX oxoy oy
11. Onpegenutb TUN guddepeHUnansHOro ypaBHeEHNS
o*u(&,m) , au(&,m)
+ +u(&,n)=0.
o on )
12. NpnBeECTM K KAHOHNMYECKOMY BUAY AnddepeHumansHoe ypaBHeEHNE
2 2
x2 9 l;(xxz,y) +y? 0 lg(yxz,y) =0, (x>0,y>0).
13. Hantu obwee peweHne anddepeHumanbHOro ypaBHeHUS

2
w—cosy¥+siny u(x,y)=0.

osxéu(x’ y) =0.

14. PewunTb 3agayvy Kowwn onst BONMHOBOIO ypaBHEHUS

2 2
P 4 TUED 1, (1 150),
X
U(X’I)L:o =X,

o i,

15. PewnTb 3agady Kowwm gns ypaBHeHUs TENNONPOBOAHOCTHU



2
au(xt) 0 u()z(’t)+3t2, (xeR,t>0),
ot OX

u(xt)|,_, =sinx.

16. Pewntb 3apayvy Kowm onst BONHOBOIO ypaBHEHMS

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

e o~ +sinx, (xeR,t>0),

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

ou(x,t)
at t=0

=0.

17. PewunTtb 3agadvy Kowwm ons ypaBHEHUs: TEMNONPOBOAHOCTM

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

- axz’t),(XeR,t>O),

4

u(xt)|_, = e

Tekywmn KOHTpONb npenctaBnsieT cobon npoBepKy ycBOeHMst y4yebHOro maTtepuana
TeopeTNYEeCKOro 1 NPakTU4YECKoro Xxapakrepa, perynsipHoO OCyLLeCTBNSAEMYI0 Ha 3aHATUSIX.

K OCHOBHbIM (hopmMaM TeKyLLero KOHTPOMS MOXHO OTHECTW YCTHbIW Ornpoc, MpPOBEPKY
AOMaLLHKX 3afaHui, TECTOBbIE 3afaHusl, KOHTPOsbHbIE PaboThl.

B xoge TectoBbiX 3agaHui oby4datowemycs Bblgaetca KMM ¢ TecToBbiMM 3agaHUAMM,
€eCcnn TecToBOoe 3ajaHuve npoBoAMTCS B AUCTaHUMoOHHOM dhopme, To KMM pasmelsatotca B
cucteMe «ONeKTPoHHbIN yHBepcuteT». KMM TecTtoBOro 3agaHus cogepxat Tpu 3agaHud. Ha
HanucaHwe TecToBOro 3agaHuma oteBoauTca 15 MuHyT. TecToBOe 3ajaHuMe OLEeHMBaeTCs B
dopmaTe «3a4TeHO» U «He 3a4yTeHOo». [1ns nonyyeHus «3a4yTeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHus. «He 3ayTeHO» BbICTaBNAETCA B TOM cryyae, ecnv oTBeT
obyyvaloLLerocs He yoOBMETBOPSAET KPUTEPUAM OTBETA HA «3a4YTEHOY.

B xope koHTpomnbHOM paboTbl obydawuwemycs Bblgaetca KUMM ¢ npaktnyecknmu
3aJaHNaAMM, eCcrin KOHTPOribHaa NpoBOAUTCSA B AMCTaHUMoHHOM hopme, To KUM pasmeluatoTca
B CUCTEMe «ONEeKTPOHHbIN yHuBepcuteT». KM KOHTponbHOW cogepxaT nBa 3agaHus. Ha
HanucaHne KoHTponbHoM paboTebl otBoAnTCs 90 MuUHYT. KoHTponbHas paboTta oueHuBaeTcs B
dopmaTe «3a4TEHO» U «He 3adTeHo». [na nosiydyeHust «3a4vTeHO» B KOHTPOSibHoW paboTte
HY>XHO BEPHO BbINOMHUTL OO4HO 3adaHue. «He 3ayTeHO» BbLICTABMSETCA B TOM Criyyae, ecnuv
OTBET 00y4aloLLEerocs He yOOBETBOPSET KPUTEPUSAM OTBETA HA «3a4YTEHOY.

20.2. NpomexyTo4yHan atrecTayus

lNMepeyeHb BONPOCOB K 3K3aMeHy
1. aTb onpegeneHne guddepeHunanbHOro ypaBHEHUS.

2. [laTtb onpeperneHve NMHeNHoro AndgepeHumansHOro ypaBHeHUs.

3. datb onpeperneHve nopsgka guddepeHumnansHOro ypaBHEHNS.

4. 3anucatb 00OLWMI BMA KBA3UIIMHENHOrO AnddepeHumanbHbiX YpaBHEHUI BTOPOro nopsigka
OT N He3aBUCUMbIX NePEeMEHHbIX.

5." Knaccudmkaums auddepeHumanbHbIX ypaBHEHU BToporo nopsiaka. Mpumepsi.

6. OnpegeneHne KaHOHNYECKOro BUAA NMMHENHbIX AnddepeHumanbHbiX YpaBHEHU B YACTHbIX
NPON3BOOHbIX.



7." MNpeobpasoBaHne auddepeHUNanLHOro ypaBHEHMS BTOPOro nopsiaka OT N He3aBUCUMBbIX
nepeMeHHbIX Npy NPOU3BOSILHON HE 0COBOKN 3aMeHe.

8. [Insa cny4asa oByx NepeMeHHbIX 3annucatb KaHOHMYECKUIA BUA rMnepbonmyecknx ypaBHEHNN.
9. insa cny4asa oByx NepeMeHHbIX 3annucatb KaHOHMYECKUIA BUA Napabonmyecknx ypaBHEHUN.
10. Onsa cnyyvasa gByx nepeMeHHbIX 3annucaTb KAHOHUYECKUW BUA, SNIUNTUYECKNX YPaBHEHUN.
11." MpuBegeHne K KAHOHUYECKOMY BUAY YpaBHEHWUI rMnepGonnyeckoro Tmna.

12." MpuBeaeHne K KAHOHUYECKOMY BUAY YPaBHEHWUI SNNUMNTUYECKOro TUNa.

13." MpuBegeHne K KAHOHUYECKOMY BUAY YpaBHEHUIA Napabonuyeckoro Tuna.

14. YpaBHeHUs pacnpocTpaHeHns Tenna B U3OTPONHOM HEOQHOPOOHOM Tene.

15. YpaBHeHUs ctaumoHapHOro pacnpeneneHms Tenna B MU3oTpoOnHOM HEOLAHOPOLAHOM Terne.
16. YpaBHeHNs konebaTenbHbIX NPOLECCOB.

17. O KOpPEKTHOW NOCTAHOBKE 3a4a4y MaTeMaTU4ECKON OU3NKMN.

18. [Oatb onpepeneHne npoctpaHctea D(R"). [OaTtb onpepeneHue cxoaMmocTn B
npoctpaHctee D(R").

19." [lokasaTb, YTO (yHKLMS «Luanoyka» npuHaanexut npoctparctay D(R").

20. faTb onpeneneHve HenpepbisHoli onepaumn 8 D(R").

21. YMHOXeHe Ha 6eckoHeuHo anddepeHumpyemyto dyHkumio B npoctpadctea D(R").

22. NuneiiHas Heocobas 8 D(R").
23. Onepauust anddepeHumposarus B npoctpaHctee D(R").
24. [Oatb onpegeneHve npoctpaHctea D'(R"). Oeiicteus Hag 0BOBLIEHHBIMU DYHKLMSIMU.

CxoammocTs B npocTparctee D'(R").

25. [latb onpeaeneHue perynapHon 0606LeHHON pyHKLMK.

26." [lokasaTtb, YTO NoKanbHO MHTerpupyemas OyHKUUSI MOPOXAAET PerynsipHyto 0606LLEeHHYO
YHKUMIO.

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

28. HocuTenb M HyneBOe MHOXECTBO 0606LeHHbIX (yHKUMA. [aTb onpegeneHve o -
dyHKUMn Oupaka.

29." lokasaTb, YTo O — PYHKUMM Jupak NpUHAANEXUT NPOCTPaHCTBY D'(R”). Hocutenb O —
dyHKumm Oupaka.

30." 0 — dyHKUMM Oupaka, kak npenen nocrneaoBaTernbHOCTM OCHOBHbBIX (PYHKLIIA.

31. CuHrynsapHble 0606LeHHble byHKUMK. Jlemma ato bya-PenmoHa.

32." CuHrynsipHoCTb 0 — (pyHKUMM dupaka.
33. Onepauus auddepeHumposaHus B npoctpaHctee D'(R").



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

35. Onepaumst yMHOXeHUs1 Ha GeckoHeYHO AuddepeHunpyemMyto OYHKLUUIO B NPOCTPaHCTBE
D'(R").

36." CBa3b Mexay 0606LLEHHOW 1 KNacCUYecKon NpoM3BOaHOWA.

37. CeovictBa 06061 EHHbIX NPON3BOAHbIX.

38." [lokasaTtb chopmyny JlenbHmua aAna 0606LWeHHbIX (YHKLMWA.

39. OnpefgenexHne NnpaAMoro npousBeaeHns 0600LLEeHHbIX PYHKLMNA.
40. TexHn4eckasa nemma.

41." [okasaTtb, 4TO npsiMoe npoussedeHne dyHkumin 3 npoctpaHcte D'(R") n D'(R™)

npuHaanexut npoctpanHctey D'(R™™).

42. Jlemma o nNfioTHOCTW.

43." lokasaTb KOMMYTaTUBHOCTb MPSAMOro NPOn3BeaeHUs 0606LLIEHHbIX (DYHKLIMIA.

44." CBoicTBa NPSIMOro Npou3BefeHus (C AokasaTeNbCTBOM TOMbKO YMHOXEHNE Ha eanHuLY).
45. OnpepgeneHve nocneoBaTenbHOCTU CXOOALWENCs K eanHuLe.

46. OnpeneneHune cBepTkM 0606LLEHHBIX QYHKLNA.

47." CepTKa ¢ doyHKUmMen dupaka.

48." CBoictBO cBepTkM  O0OOOLIEHHbIX  YHKUMA  (C [AoKasaTenbCTBOM  TOMbKO
anddepeHUMpyeMoCTb CBEPTKN).

49. CepTka C PUHUTHBIM OYHKLIMOHAIOM.

50. MpoctpaHcteo S(RR") (onpenenexue n cxoaMMocTs).
51. HenpepbisHble onepaumm B npoctpaHctee S(R").
52. OnpeneneHue npoctpaHctea S'(R").

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

54". Teopema JlopaHa-LlBapua.

55". Mpumep 0606LLEHHON hYHKLMM MeaSIEHHOro pocTa.

56. OnpegeneHve 0606LEHHOIO peleHns nuHenHoro audpdepeHunanbHOro ypaBHEHNA B
YaCTHbIX NPOUN3BOAHbIX.

57. OnpegeneHune yHaamMeHTanbHOro peweHns anddepeHumansHoOro onepaTopa.

58. dyHoameHTanbHoOe peLleHne onepartopa TensonpoBOgHOCTH.

59. dyHoameHTanbHoe peLleHne BOSTHOBOrO ornepaTtopa B TPEXMEPHOM NPOCTPaHCTBE.

60. dyHOameHTanbHoOE pelleHne onepartopa Jlannaca.

61". OcHoBHas Teopema YUr1.

10. MNocTaHoBKa knaccudeckon 3agaym Kowwn ons ypaBHeHUs TENIONPOBOAHOCTMU.

62°. CBegeHue knaccudeckon 3agaym Kol gns ypaBHeHMs TENNONPOBOAHOCTM K 0606LLEHHO
3apadve Kown.

63. PeweHne o60o6LieHHon 3agaun Kowwn ansa ypaBHeHWst TENNTONPOBOAHOCTH.

64." O6bEMHbIN TEMMOBON NOTEHUMAn (NemMmMa).

65". O6beMHbI TENNOBOW NoTeHUMan (Teopema).

66. [loBEpPXHOCTHLIN TENNOBOW NOTEHUMAT.



67°. MocTpoeHre knaccuyeckoro pelleHust 3agaduv Koww ans ypaBHEHMs TEMNONPOBOAHOCTY
(dbopmyna lNyaccoHa).

68. NocTaHoBKa knaccuyeckon 3agada Kol ans BOMHOBOIO ypaBHEHWS.

69. CBeaeHue knaccuyeckon 3agayn Kown ans BoNHOBOro ypaBHeHUst K 0606LweHHon 3agade.
PeweHne 0606LueHHON 3agaymn Kowwm ans BOSTHOBOrO YpaBHEHUS.

70. O6beMHbIN 3anasgbiBatoLWMn NOTEHLMarn.

71. NNoBEPXHOCTHLIN 3ana3abiBatoLLmii NOTEHLMar nNpoCcToro crnos.

72. [NoBEPXHOCTHLIN 3ana3abiBatowwmii NoTeHunarn ABOMNHOMO Cro4.

73". PelweHune knaccu4yeckoi 3agaymn Kowm ana BonHoBoro ypaBHeHus. ®opmyna Kupxroda.
74. OnpepeneHne rapMOHNYECKON PYHKLMMN.

75. Jlemma 0 rapMOHUYHOCTMU.

76". ®opmynbl MpuHa.

77. Nlemma 06 wvHTerpanbHOM npeacTaBfeHMM ABaxAbl HenpepbiBHO AnddepeHUnpyemon
YHKUMMN.

78". OCHOBHblEe CBOWCTBA rapMOHUYECKMX (DYHKLINIA.

79". TeopemMa 0 cpefHeM.

80. Teopema 0 MakCUMyMe U MUHUMYME OS5 TaPMOHUYECKUX PYHKUMI. 3ameyaHme.

81". Teopema 0 eAMHCTBEHHOCTU pellieHns 3aaada Oupvxne ans ypasHeHus Jlannaca.

82. Teopema 0 eOUHCTBEHHOCTU pelueHus 3agaun Oupuxne ansa ypasHeHua NyaccoHa.

83". Teopema O €AMHCTBEHHOCTU pELLEHUS U YCNOBUKU paspeluMMocT 3adada HelimaHa gns
ypaBHeHus Jlannaca.

84". Teopema 0O €AMHCTBEHHOCTU pELLEHUS U YCNOBUKU paspeluMMocT 3adadun Heiimana gns
ypaBHeHus [MyaccoHa.

85. ®yHkuua NpuHa 3agaym Oupuxne anga ypasHeHus Jlannaca.

86". TeopemMa O BblpaXeHUM pelleHus 3adaun Oupuxne Ans ypaBHeHus Jlannaca 4vepes
dyHKumio N'puHa 3agayum Oupuxne onsa ypasHeHua Jlannaca.

87". Teopema O BblpaxeHun pelueHus 3agaum dupuxne ans ypasHeHuss lMyaccoHa yepes
dyHkumto M'puHa 3agaydn Oupuxne ans ypaBsHeHus Jlannaca.

3Be304YKON OTMEeY€EeHbl BOMPOCHI C floKa3aTeIbCTBOM.

lMpomexyToyHaa aTTecTtaumsa npegHasHadeHa [Ons ornpeferieHnss YPOBHHA OCBOEHUS
Bcero obbema y4yebHOM AUCUMMNNHBI «YpPaBHEHUST MaTeMaTudeckom uanku» B opme
3K3ameHa.

MpomexyToyHaa aTTecTtauusi, Kak npaBuIio, OCYLLECTBMISIETCA B KOHUE cemecTpa U
MOXeT 3aBepwaTb W3y4yeHMe KakK OoTAernbHOM OUCUUNIIMHBI, Tak W ee pasgenos.
MpomexyTodHaa aTTectaumsi nomoraeT OoueHUTb Ooree KpymnHble COBOKYMHOCTU 3HaHUA U
YMEHUI, B HEKOTOpbIX Ccryyasx daxe opmupoBaHue orpeaerieHHbIX npogdeccnoHarnbHbIX
KOMMNEeTEeHUNN.

Ha 93Kk3ameHe oueHMBaeTCA ypPOBEHb OCBOEHUM YY4EeOHOM AMCUMUNIUHBI U CTeneHb
ChOpMMPOBAHHOCTU KOMMNETEHLMIA OLIEHKAMWN «OTIIMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHO» U
«HeyooBNeTBOPUTESTbHOY.

B xope ak3ameHa obyvatowemyca Bbigaetca KMM ¢ npaktuyeckumun 3agaHusiMn, ecrnv
3K3amMeH npoBOAUTCA B AUCTaHUMOHHOW opme, TO KWM pasmelwatotcs B cucreme
«OneKkTpoHHbIN  yHMBepcuteT». KMM ak3ameHa copgepxat Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoanTcA 150 MUHYT. «OTAMYHO» BbICTABNAETCA NpW NPaBUSIbHOM OTBETE Ha Tpwu
Bonpoca KWNM, «xopowo» BbICTaBnsieTca Npu npaBunbHOM OTBeTe Ha ABa Bonpoca KM,
«y[OOBMNETBOPUTESIbHO» BbICTABNAETCHA NpW MpaBuUibHOM OTBeTe Ha oauH Bonpoc KUM,



«HeyoBneTBOPUTENbHO» BbICTaBNSAETCA ecnu oby4yalolmMinca HeBEepHO OTBETUST Ha Bce
Bonpocbl KMM.
20.3 ®oHA OuUeHOYHbIX cpeacTtB ChOPMUPOBAHHOCTU KOMMNETEHUUN CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckux pador

MNMepeyeHb 3apaHun onNa oueHKn chopMmUpPOBaHHOCTU KOMNETEeHLUN

3apaHus 3aKpbITOro TMna (BbIGOP 0AHOIO BapuaHTa oTBeTa, BepHo/HeBepHo) [TEStiEs:

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

HenbTa-pyHKumsa Oupaka — o(X) AENCTBYeT Ha NPOU3BOJSIbHYI0 OCHOBHYIO (PYHKLUMIO KaK
BapunaHTbl OTBETOB:

2) (600,000) = [ P00
3 (509,000) = 9'0)
Orser: 1)

HenbTa-pyHKuna Oupaka asnaetcs
BapunaHTbl OTBETOB:

1) cuHrynsipHoi 0606LUeHHOi (yHKLMEN.

2) perynspHon 0606LeHHON yHKLMEN,
3) dyHkumen npoctpaHctea D(R")
Ortser: 1):

Mycts f(x)eD'(R"), g(y) e D’(R™) npsimbim npomaseneHme dyHkumin f(x), g(y) Ha3bisaetcs

dyHKUMOHAs, onpeaesieHHbIn No doopmyrne
BapuaHTbl 0TBETOB:

2) Vv o(xy)eD(R™™) (f()a(y)e(xy))=(f().(a(y)e(-x.y))),
3) V o(x,y)eD(R™™) (g, 0(x¥))=(f0.(a(¥.0(x-Y)))-

Ortser: 1)

Myctb f(X)e D'(R”), Torga obobuweHHasa npomnssogHaa D” f (X) 3agaeTtca hopmyrion
BapuaHTbl 0TBETOB:

1)V p(x)eD(R") (D f(x).0(x))=(f(x),D"(x)),
2)¥ ¢(x)eD(R") (D*f(x),0(x))=(-1)"" (£ (x),D"p(x)),



OTBerT: I

PaccmoTpum 3agady

2 2
0 u(>2<,t) _9 u()z(,t)1 O<x<m, t>0,
ot OX
luoy=o, MY o gox<n,
X
ou(x,0
u(x,0) = ¢, (x), E?t ):gol(x),tzo.

\

AsnatoTca Ny cobcTBEHHBbIMU PYHKLMSAMW COOTBETCTBYHOLWEN 3aaaun LTypma-JlyBunng
X"(X)+A*X(x) =0, x € (0; ),
X (0)=0, X () =0.

QYHKUMMN. ...
BapuaHTbl OTBETOB:

2. sin(2x)

3. cos(9x)

PaccmoTpum 3agady LWTtypma-Iysunns
X"(X)+A°X(x) =0, xe (0;7),
{x (0)=0, X'(x) =0.
Pewetust atoit sapaun: X (X)=C,cosAx+C,sinAx, X(0)=0«<C, =0,
X'(x)=AC,cosAx,
2k +1

X'(ﬂ)=/1Czcosl7r:0:>/17z:%+k7r,keZ:>l= =

Xk(x):sin(Zk—;l)x, k=0,12,... Torna npu k=1= Xl(x)zsin(%xj

Orser: -

3aaHns OTKPLITOro TMNa (KOPOTKUiA TeKCT):_

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

ITask6 BctaBbTe NponyleHHOe CIOBO MMM 3aKOHYUTE onpeAeneHne

Onpe,u,enMTe TN On4a cnepyrouwero ypaBHeHUs:



o%u .U , O u

— —4sinx —4C0s" X—— +7C0sX—— =0 - 370 ypaBHeHHE ................... TMna
ox oy oy

ISolution

,D,McbcbepeHLl,Vlaanoe ypaBHeHI/Ie C YaCTHbIMWU NPON3BOAHbIMU, B cnyqae ,D,ByX He3aBNCUMbIX
I'IepeMeHHbIX nMmeetT B1g
o2u(X, o2u(Xx, o2u(X,
aJUXY) | 5, CUCY) UK, Y)
ox Xy oy
o°u o°u o°u ou

H 2
P 4sin x oy 4cos” X— —C0s X_ay =0 - 370 ypaBHeHue runepbonuyeckoro TMna, Tak

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

= F(X’ y’u(x’ y)!

kak D(X,y) =(b(x, y))2 —a(x,y)-c(x,y)=(-2sin x)2 -1 (—4cos2 x) =1>0, sgecob

a=1Db=-2sinx,c=—-4cos’x

I0TBET
rmnepbonunyeckoro
rmnepbonnyecknin

ITask7
YKaxuTe TN Ans cneayoLlero ypaBHeHus (BBeguTe nponyLleHHoe CnoBo):

2 2
xa—u+ ya—u+x26—u—y3a—u=0, (x>0, y>0) - 310 ypaBHeHVe ............. ™na

oy ox T oy

1Solution
AnddepeHumanbHoe ypaBHEHNE C YaCTHBIMW NPOU3BOAHbLIMMI, B CryYae ABYX HE3aBUCUMbIX

nepeMeHHbIX UMeeT BU

2 2 2
aa u(xZ, y) +2b6 u(x,y) +08 U(x2, y)
OX OXoy oy
U @ e

o Yo x Doy
kak D(X,y) = (b(x, Y))2 —a(x,y)-c(x,y)=0"—xy=—xy >0, npu (x>0, y>0) 3gecs

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

= F(X’ y’u(X7 y)!

=0, (x>0, y>0) - aT0 ypaBHeHWe 3MNMNTUYECKOrO TUNa, TakK

a=x,b=0,c=y

10TBET
ANNMUNTUYECKOTrO
SNNUNTUYECKUN

ITask8
YKaxuTe TMn Ans criefyoLwero ypaBsHeHus (BBeguTe npornyLeHHoe CroBo):



o%u ou o4 ,0u ou
— —2Xy —X— +6y°——+X——=0 —3T0 ypaBHeHWe ............... ™Mna
OX oxoy oy OX

ISolution

AunddepeHumansHoe ypaBHEHNE C YaCTHbIMU MPOM3BOAHBIMU, B CIly4ae ABYX HE3aBUCUMbIX

nepemMeHHbIX UMeEeT BN

N 8ZU(X2, Y) o QUY) | GZU(XZ, y) au(x,y) au(x, y))
OX OXOY oy

OX oy
, 0°U ou  , 04 ,0Uu ou
— —2X + X +6y”— + Xx— =0- 370 ypaBHeHune napabonmyeckoro Tuna, Tak

o Vg o
kak D =b’ —ac=(—xy)2 — Y32 =x2y? — y?x* =0, apecy a= Y, b=—xy,c=X%",
I0TBET

napabonunyeckoro
napabonunyeckoe

= F(X’ y’u(x’ y)!

ITask9
MpocTtpaHctBoM D'(R") HasbiBaeTCA MHOXECTBO JIMHEMHBIX U .............e..... dPyHKUMOHANoB,

3agaHHbIX Hag npoctpaHcTtBoMm D(R"),

10TBET
HenpepbIBHbIX
HenpepbIBHbIE

ITask10
. ( 7k
OyHKUMN Sln(l—jX, roe K=12,... aBRsOTCH ..oevvvrennnn.n

dyHKUuMsaMu criegyrowen 3agayum Wtypma-Jinysunns:
X"(xX)+ AX(x) =0, x €[0;1],
X(0)=0,X (1) =0,

10TBET
COOCTBEHHbIMU
COOCTBEHHbIE

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNOMb30BaHMIO NpU MNpoBeAeHun
ANarHoCTUYECKNX PaboT C Lenblo OLEHKM OCTAaTOYHbIX pe3ysibTaTOB OCBOEHUS OaHHOW
AVUCLUMUNIIUHBI (3HAHUW, YMEHUN, HABbLIKOB).



