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1. IEJIN U 3AJJIAYA OCBOEHUSA YYEFHOM JUCHUTIIMHBI

[lensimu  OCBOGHHWS JUCHUIUIMHBI B 0o0nacTh OOydYeHWs, BOCHUTAHHUS W  Pa3BUTHS,
cootBercTBytoimumu neisim OOl sBnstoTcs:

- u3yyeHHe 0a30BBIX MOHATUN HHTETPATBHBIX YPAaBHEHHM W BapHAllMOHHOTO HCUMCIICHUS;
OCBOEHHE OCHOBHBIX MPUEMOB PEIICHHsSI MPAKTUYECKUX 3a]1a4 110 TeMaM JUCIHUILINHBL,

- TOATOTOBKA K TIOMCKY H aHAIM3y NpOoQWIBbHOW HAYYHO-TEXHUYECKOW WH(POpMAIIUH,
HEOOXOAMMOM NJIsi PEIICHUs] KOHKPETHBIX HAYyYHO-HCCIIEIOBATEIbCKUX U MPUKIAIHBIX 33/a4, B
TOM YUCJIE MIPH BBITOJIHEHUU MEXKIUCIUIUIMHAPHBIX IPOEKTOB;

- (GopMHpOBaHHE COLMAIBHO-TMYHOCTHBIX Ka4eCTB CTYJEHTOB: LEJICYCTPEMIICHHOCTH,
OpraHW30BaHHOCTH, TPYJIOJIOOUS, KOMMYHUKATUBHOCTH, TOTOBHOCTH K JIEATEILHOCTH B
po(hecCHOHATILHOM Cpejie, OTBETCTBEHHOCTH 3a MPUHSATHE MPO(EeCCHOHATBHBIX PEIICHUH.

2. MECTO YYEBHOMH JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuuninHa sBIseTcss OHON U3 OCHOBHBIX JUCLMILINH 00s3aTeIbHOM 4acTH MaTeMaTH4eCKOTro
UKIa Yy4eOHOTrO IUIaHa IMIOATOTOBKM OakamaBpa [0 JaHHOMY HampaeieHuro. JlanHas
JTUCIHUIIIMHA SBIISICTCS TPEIIIECTBYIONMIEH JUIsl U3YYCHUS CICAYIOMUX TUCHUIUINH: «JIuHeiHbIe
Y HEeJIMHEHHBIC ypaBHEHUS (DU3HKUY.

Taoauna 2.1.
Cas3b q(ucuniuiuabl «AHTErpajbHble ypaBHeHHsI U BAPUALIMOHHOE UCYHUCIEHHE) ¢
NpeecTBYINMHA JUCHUIVIMHAMYA M CPOKH X U3YYeHUS

Kon JMcuMnimHel, OpeAecTBYOMNE JUCIUTIINHE Cemectp

JUCIHATIINHBI «/HTerpanpHble ypaBHEHHUS U BAPUALIMOHHOE UCUHCICHHUE)

b1.0.06.01 MareMaTHYeCKUH aHaIN3 1,2,3
Taoauma 2.2.

CBs3pb JAUCHHUIIJIMHBI «I/IHTeraJII)HbIe YPaAaBHCHHUA U BapHaAllUOHHOEC HMCYUCIECHHUE) C
mocjaeay omuMu JTUCHUINIITHHAMUA H CPOKHA HX U3YYCHUS

Kon JucuumimHel, cienyromme 3a gucuuruinioi « Materpansueie | Cemectp
JUCIUIIMHBI YpaBHEHHUS U BapHALIMOHHOE UCUHCIICHUE)
b1.B.05 JlunHeiiHble 1 HEMMHEWHbIE YpaBHEHUS PU3UKU 7

Tadnauna 2.3.

CBs3b AUCHUIIJIMHBI «HHTeraJ'II)HbIe YPaBHCHUA U BAPDUHALMOHHOEC HCYHUCIICHHUE) CO
CMEKHBIMU JUCHUIIJIMHAMMU

Kon JIMCIUITIIMHBL, CMEXHBIE ¢ AUCHHUITTHHON «VHTerpanbHbIe Cemectp
JICITUTTHHBI yYpaBHEHUSI M BAPUALIMOHHOE MCUUCIICHHE
b1.0.06.06 Teopust BEepOsSTHOCTEH U MaTeMaTU4eCKask CTATUCTHKA 5




3. KOMIIETEHLIMY OBYYAIOLETOCSI, ®°OPMUPYEMBIE B PE3VJIbTATE OCBOEHUSI
YYEBHO JUCLHUILTUHBL O'KUJIAEMBIE PE3YJILTATBI OBPA3OBAHMS U
KOMINETEHLUU OBYYAIOILIETOCS IO 3ABEPIIEHUU OCBOEHUSI TIPOT'PAMMBbI
YYEBHO! JUCLUILTUHBI (MOAY.JIsT)

Kon
KOMIIETEHI]
5071

HaunmenoBanue
KOMIIETEHIINU

Nunuxarop JOCTUKEHUS
KOMIIETEHIINHI

(3axpenieHHblll 3a OUCYUNTIUHOU)

B pesynbrate  OCBOECHUS
JUCIHUIUIMHBL 00y4Yaromuiics
JAOJIKEH

YK-1.

Cnocoben
OCYLIECTBIIATh
IIOUCK, KPUTUYECKHUU
QHAIN3 U  CHHTE3
uHpOopManuy,
IIPUMEHSTD
CHUCTEMHBIN IIOJIXO0/1
UL peleHus
IIOCTaBJICHHBIX 33]1a4

VK-1.1. Amnamusupyer 3agauy,
BbIJIETISIS ee 0a30BbI¢
COCTaBJISIOLIHE;

VK-1.2. Onpenenser,
UHTEPIIPETHPYET W PAHKHPYET
uHpopmanuo, Tpedyemyr s
pelIeHHs TOCTAaBJICHHOW 3a1a4u;
VYK-1.3. OcyiiecTBisieT MOUCK
uHpOpMaUK  JUISL  PEIICHUS
MOCTaBIICHHOM 3a/1a4u o
Pa3IMYHBIM THIIaM 3aIIPOCOB;
YK-1.4. [Ipu 00paboTKe]
uH(pOpMAIUK  OTJIMYACT (PAKTHI
OT MHEHUH, HWHTEPIPETaLNH,
OIICHOK, bopmupyerT
COOCTBEHHBIE MHEHUS 171
CYXKJICHUS, apTYMEHTUPYET CBOH
BBIBOJIBI U TOUKY 3PEHHS;
VK-1.5. PaccmatpuBaer  u
npearaeT BO3MO>KHBIE
BapHaHTHI pelIeHus
MOCTABIICHHOM 3a/1auM, OLICHUBAs
WX JIOCTOMHCTBA U HEJOCTATKH.

3HaTh TEOPETUYECKUE
OCHOBBI, OCHOBHbBIE TTOHSTHS,
3aKOHBI U MOJIENIM OCHOBHBIX
pa3nenoB GU3HKHY;

YMerh moHMMAaTh, H3JIaraTh
u KPUTHYECKH
aQHAJIN3UPOBATh (PUZUUYECKYIO
uHdopMaIuto.
[Tons30Batbcs
TEOPETUYECKHUMH OCHOBAaMHU,
3aKOHAMH U MOJEISIMU
(busuky;

Baaners ¢usnueckumu U
MaTeMaTUYeCKUMU
MeTogaMu  00palboTKu W
aHanu3a uWHpOpMalNUU B
00JacTh OCHOBHBIX pa3zelioB
busuky.

OIIK-1

CrniocobeH mpUMeHSTh
0a3oBble 3HAaHUSA B
obsacTu bu3uKo-
MaTeMaTH4YeCKuX |
€CTECTBEHHBIX HAyK B
chepe CBOEH|
npodeccnoHanbHOMI
JeATEIbHOCTH.

OIIK-1.1. O6namaer 06a30BBIMU
3HaHUAMU B o0nactu (pU3MKO-
MaTeMaTU4YECKUX HayK,
HEOOXOJUMBIMH JIUISI  PEIICHHUS
npodecCHOHANBHBIX 3a/1ay.
OIIK-1.2.  AprymMeHTHpPOBAaHHO
npUMeHsieT (U3MYECKUe 3aKOHBI
U MaTeMaTH4YeCKHE METOIBI IS
peleHus 3aad TeOPEeTUYECKOTO
¥ TIPHUKJIATHOTO XapaKTepa.
OIIK-1.3. OOmamaer HaBBIKaAMU
TEOPETUIECKOTO u
AKCIIEPUMEHTATILHOTO
HCCIICAOBaHUS
npodecCHoHATBLHOM
JIeATEIIbHOCTH,

00BEKTOB

pelieHus
3ama4y = B

po(hecCHOHATTBHBIX

3HaeT (uU3NYECKUe OCHOBBI
MEXaHUKH, MOJEKYJISIPHOU
¢bu3uky, IPUPOLY
KoJIeOaHUH 1 BOJIH, OCHOBBI
TEPMOJIMHAMHKH,
JNIEKTPUYECTBA u
MarHeTus3ma, OTITHKH,
OCHOBBI aTOMHOMU u
SIEpHOU bu3uKwy,
MOHUMAET  IMUPOTY U
OTPaHUYEHHOCTh
MIPUMEHEHHUS ¢buznku
HCCIIEZIOBAaHUIO TIPOLIECCOB
U SBJICHUW B TPUPOJAE U
o01ecTBe.

YwMmeer HCIIOJIb30BaTh
TEOPETUYECKHUE 3HAHUS NIPU
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obnactu (pU3UKU U CMEXKHBIX C
HE €CTeCTBCHHOHAYYHBIX
JUCITUTLUIVH.

OOBSICHEHUH  PEe3yJIbTaTOB

IKCIIEPUMEHTOB,
MPUMEHITh  3HAHUS B
oOJactu bu3uKn TS
OCBOEHUSI

obmenpodecCHoOHATbHBIX

TUCIUIUIMH W PEHICHHS
popeCCHOHATBLHBIX 3aJ1aY,
OLIGHUBAET JIOCTOBEPHOCTH
HIOJTYYCHHOTO pereHusI
3aa4u.

Brnaneer HaBBIKAMU,
(u3HUECKUX WCCIEAOBAHUN,
Croco0eH niepe1aBarh)
pe3yabTar MIPOBEICHHBIX|

HCCIEN0BaHUN B BHUIE
KOHKPETHBIX PEKOMCHIAINN
B TEpMHMHAaxX IIPEIMETHOU
o0acTy 3HAHUS.

Taoauna 3.1

Ilnanupyemble pe3yJbTaThl 00yUeHHUs 10 YPOBHAM c()OPMHUPOBAHHOCTH KOMIIeTeH Ml

Konpr
KOMIIETEHITI
(PIrooe)

YpoBenb
c(hOpMHPOBaHHOCTH
KOMIIETCHIMU

[Tnanupyemsble pe3ybTaThl 00yUYCHHUS

YK-1

BeIcokuii ypoBeHb

COBCPUICHCTBOBAHUA
IIOTCHIMAJ1a

3HaTh: TPUHIUINGI HAYYHON OpraHU3AIMH TPYa.
YMeTb: OPHUEHTHPOBATHCA B Pa3BUTHH OOIIECTBA,
OTIpEIeNIATh TEPCIEKTUBHBIC HAIMPABICHUS CBOMUX
HAay4YHbIX HCCJIEJOBaHUM.
U pa3BUTUA

Biaagerb: HaBbIKaMU

CBOCTO

ba3oBslii ypoBeHb

3HaTh: CIOCOObI COBEPILICHCTBOBAHUS U PA3BUTHUS
CBOET0 MHTEIUIEKTYaIbHOTO, KYJIETYPHOTO,
HPaBCTBEHHOTO, PU3MUECKOTO U
npodeccnoHaTbHOTO YPOBHSI.

YMeTh: BBIICTATh HETOCTATKH CBOETO
00HIEKYJIETYPHOTO YPOBHS pa3BuTUs Biaaers:
HaBBIKAMU TTOJTY4YEHHS H PadOTHI C
WH(POPMALIMOHHBIM [TOTOKOM B II€YaTHON H
AJIEKTPOHHOU (hopMax; HABBIKAMHU BBITIOJTHEHUS
HAYYHO-UCCIIEI0BATENBCKON PadOTHI.

MuHNManbHBIA YPOBEHD

3HaTh: COBpeMEHHOE 3HaYeHNE WHPOPMALUOHHBIX
TEXHOJIOTHH B PHU3KKE U PU3HIECKOM 00pa3oBaHUM
YMeTh: CTaBUTH LIENU U 337a4H JUIS BBITOTHEHUS
KOHKPETHBIX pabOT, MPOSIBISTH HACTOHYUBOCTH B
JOCTH)KEHUH TIOCTABJICHHBIX LIEJIH U 3a]1a4.
Baaners: HaBbIKAMU apTyMEHTHPOBAHO OIICHUBATH
3aKOHOMEPHOCTH UCTOPUYECKOTO U
HSKOHOMHMYECKOTO Pa3BUTHUS

Koabl
KOMIIeTeHIIU
(®1roC)

Komnerenmus

CemecTp ¥ HeleJisl U3yYeHUS

OIIK-1

Bricokuil ypoBeHb

3HaTh: OCHOBBI MAaTEMAaTUYECKOTO aHANIN3A,
TeopuH (PYHKITMI KOMIUIEKCHOM TTepEMEHHOM,




AHAJUTUYECKOU F€OMETPUH, BEKTOPHOTO U
TEH30PHOTI'0 aHaju3a, TudGepeHInaNTbHbIX U
HMHTErpalibHBIX YPaBHEHUM, BAPUAIIMOHHOTO
VICYHUCJICHHUSI, TECOPUH BEPOSITHOCTEH U
MaTEeMaTH4YECKOM CTaTUCTHKH.

YMeTb: UCMoNb30BaTh MaTEMaTUYECKUH amnnapar
JUJIS OCBOCHHUS TEOPETUUECKUX OCHOB U
MPAKTUYECKOTO UCIIOIb30BaHUS (PUINISCKUX
METOO0B.

Biagern: HaBBEIKAMH HCITOJIb30BaHHUS
MaTeMaTUYECKOTo anmnapara Jjisi pelieHus
(dhH3UYecKuX 3amad.

bazoBerit ypoBeHb 3HaTh: COBpEMEHHBIC CITOCOOBI HCIIOTH30BAHMS
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH B BBIOpAHHOU cdepe NesiTeTbHOCTH
YMerTb: UCNIONB30BaTh MATEMATUUECKUI anmapar
JIJIS OCBOCHUS TEOPETUUECKUX OCHOB U
MPAKTHYECKOTO UCITIOJIB30BaHUS (PU3UISCKUX
METOOB.

Biagernb: HaBBIKAMU HCIIOJIb30BAHUS
MaTeMaTUYECKOTO anmnapara

MuHNManbHBIA YpOBeHb | 3HATh: OCHOBBI MaTeMaTHYECKOr0 aHaIN3a,
WHTETPANIBHBIX YPABHEHHM, BAPUAIITHOHHOTO
HUCUYHUCIICHUA.

YMeTh: BHIOHPATH SKCIIEPUMEHTANBHBIC 1
pacUeTHO-TEOPETHUECKUE METOIBI HCCIIEJOBAHUS
Baagers HaBBIKaMU IOWCKA U KPUTHYIECKOTO
aHanu3a nHGOPMAIUH 110 TEMATHKE TIPOBOIUMBIX
HUCCJIEIOBAHUN.

4. CTpPyKTYypa M cojep:KaHue JUCUUIIMHbI «AHAIUTHYECKAS] TeOMeTpHus U JIMHeHHasi
ajaredpa»

4.1. CTpyKTYypa IMCHUILTHHBI

OO01mast TpyJ0eMKOCTh JTUCIHUIIINHBI COCTABISET 2 3a4STHBIX SIUHUII, /2 Jaca.

Buj yueOHoii padoThl Bcero yacos 5 ceMecTp
OO611ast Tpy10eMKOCTh 72 72
JMCIMILIAHBI
AyauTOpHBIC 3aHATHS 34 34
Jlexuyun 18 18
IMpaktuueckue 3ansatus (I13) 16 16
KoHTposb caMocTOATENBHOU
pabotsl (KCP)
CamocrosrenbHas paboTa 32 32
Bun utoroBoro KOHTpOIIs 3auer

4.2. Conep:kaHue U CUUNIMHBI
Pazpen 1.
«MHTerpajibHbIe ypaBHEHHS»
1. HTerpanpHbie YpaBHEHHI C BHIPOXKICHHBIMH SAPAMU B KJIacCe HETIPEPHIBHBIX (DYHKIIHA.
Ceenenue kK cucteMe anreOpanyeckux ypaBHeHHU. COOCTBEHHBIE YWCIa U COOCTBEHHBIE
¢yukuuu. Teopemsr @penronsma. PezonbBenTa.




2. TlpuHnmn cxatelx oTOOpakeHWi. MeToa mocieaoBaTeNbHbIX NpubamkeHuid. [lonstue
omepatopa. I[lpumepbl.  Merpudeckoe npoctpanctBo  C[a,b].IlpoBepka  akcuom
MeTpudeckoro mpoctpanctBa. Cxomumoctsh B Cla,b]. Omnpenenenue (yHmaMeHTamIbHON
nocienoBarenbHocTH.  OnpenesneHne IOJHOro IpocTpaHcTBa. [lpumepbl NOMHBIX U
HEMOJHBIX IPOCTPAHCTB.

Teopema banaxa (mocTpoeHHE TOCIIEAOBATEIBHBIX TNPUOIIKEHUH, JIO0Ka3aTeNIbCTBO
CYILLIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHUS YPABHEHUS AX=X).

3. IlpumeHeHne MeToJa MOCIENOBATENbHBIX MPHUOIMKECHUNA: WHTETPAJIbHBIE ypaBHEHHUS C
MaJbIM HEMPEPHIBHBIM  SPOM, HWTEPUPOBAHHBIC sIpa, pPE30JbBEHTA; HEJIUHEHHbIe
WHTErpAJIbHBIC YPABHEHUSI C HEMPEPBHIBHBIM SPOM; MHTETpaibHble yYpaBHEeHUsI BonbTeppa,
UTEPUPOBAHHBIE SI/Ipa, PE30JIbBEHTA I HETO.

4. HWurerpanbHble YypaBHEHUS C MPOU3BOJIBHBIM HEMPEPHIBHBIM  SAPOM, TEOPEMBbI
®pearonabma.

5. MHrerpambHble YpaBHEHMS C IPOU3BOJBHBIM HENPEPBIBHBIM sApoM. Teopemsl
®penronpma.

6. UnTerpansable ypaBHeHHs BonbTeppa n @pearonsma co cinaboit ocobeHHoCThI0. MeTon
ux pemenus. [Ipumepsi.

7. WuterpanbHble ypaBHeHHS Bosbreppa m @®pearoibma mepBoro poja, o00OIMICHHOE
ypaBHeHUE Aberns.

8. [IpeobpazoBanue Dypoe, ero cpoiicta. [Ipumepsr.

9. Peniennie MHTErpaibHOTO YpaBHEHUS THIIA CBEPTKHU.

Pazpmea 2.
«BapuanuoHHoe ucUYMCIeHUE)
10.Onpenenenue ¢pynkiuonana. [Ipumepsl. OcHOBHAS JieMMa BapHallMOHHOTO UCYUCIICHUS
TSt GYHKIMA OJHOTO M MHOTHX IepeMeHHbIX. Onpe/ielieHue OTHOCUTEIBLHOTO YKCTpeMyMa
dbynkimonana. HeoOxoauMele yclioBus AJis CYIIECTBOBAHHS OTHOCUTEIBHOTO SKCTpEMyMa
1St GYHKIIMOHAIOB BUA:

[ F Oy, ydx, [ F 6y, v,y e, y™)dx, [ F(x,y,2,y',2)dx.

11. YpaBuenus Oiinepa u Octporpanackoro. Knaccuueckne 3ajaun BapualiiOHHOTO
MCUMCIICHHS: 3ajjaua 0 OpaxUCTOXPOHE, 3a/1a4a O T€0/1e3NUYECKUX JIMHUSX,
M30IEPUMETPUYECKHE 3aJaUH.

Tab6anna 5.2.
Pacnpenesienue yueOHBIX 4aCOB MO TeMaM M BUAaM YueOHBIX 3aHATHII (001mas
TPYAOEMKOCTh Y4eO0HOM TUCHUILINHBI — 13 3a4eTHBIX eIMHHI)
Cemectp 5

Ne | Tema nexuuu, OCHOBHOE COJIEPIKAHUE Jlexuuu [Ipaxk. JIa0.
BaHTUSL | pabOTHI

1. | UnTerpanbHble ypaBHEHUS ¢ BRIPOXKICHHBIMH SIAPAMHU B 1 2 0
KJ1acce HerpepbIBHBIX (QyHKUUH. CBeJeHre K CUCTEME
anrebpandeckux ypaBHeHHA. COOCTBEHHBIC YNCIIA U
coOcTtBeHHbIe pyHKIHU. Teopemsr Ppenronbma.
Pe3onbBenTa.

2. | [lpunanummn cxateix oTroOpakeHuil. MeTo 1 mociieioBaTeNbHBIX 2 0 0
npubmmkenuit. [lorstue oneparopa. [Ipumepsr.
Mertpuueckoe npoctpanctso C [a, b].IIpoBepka akcuom
MeTpHuuecKoro npocrpancrsa. Cxonumocts B C [a, b].
Ompenenenre GyHIaMEHTATBLHOM MOCIEI0BATCILHOCTH.
Omnpenenenne MOIHOTO MPOCTpaHCcTBa. [IprMepsl MOTHBIX U
HEMOJNHBIX npocTpancTB. Teopema banaxa

3. | IlpumMeHeHre MEeTO/Ia TOCIIEI0BATEIbHBIX PHOJINKESHHUIH: 2 2 0




WHTETPAIbHBIC YPABHEHUS C MAJIBIM HETIPEPHIBHBIM SIPOM,
WTEPUPOBAHHBIC ApPa, PE30JIbBEHTA; HeTMHEITHbIE
HMHTErpaJibHbIC YPAaBHEHUS C HEMPEPBHIBHBIM SIIPOM;
HWHTErpalibHbIe ypaBHEHUs1 BonbTeppa, uTepupoBaHHbIC SIpa,
PE30JIbBEHTA JIJIsl HETO.

4. | MHTerpanbHble YpaBHEHHUS C TPOU3BOJIBHBIM HENPEPHIBHBIM 2 2 0
SIpOM, TeopeMbl Ppenrosbma

5. | UHTerpanbHble ypaBHEHUS C TPOU3BOIBHBIM HEMPEPHIBHBIM 2 2 0
sapoM. Teopembl @penronpma

6. | UarerpanbHble ypaBHeHUs Bonbreppa u ®penronsma co 2 2 0
cnaboii 0co0eHHOCTHI0. MeToT MX pelieHHS.

7. | Unrerpanbhble ypaBueHus Boibreppa u @pearoiabpma 2 0 0
MepBOro pofa, 0000IIeHHoe ypaBHeHnE Abersl.

8. | IlpeobpazoBanue Dyphbe, ero cBoiicTa. Pemenne 2 2 0
HUHTCTPAJIBHOI'0 YpaBHCHUA THIIA CBEPTKHU.

9. | Onpenenenue ¢pynknuonana. [Ipumepbl. OcHOBHAS JeMMa 2 2 0

BapHALMOHHOI'0 MCYHUCIIECHUS U1 GYHKLIUI OAHOTO ¥ MHOTHX
nepeMeHHbIX. OnpeaenaeHne OTHOCUTEIBHOTO 3KCTPEMyMa
¢yHkunonana. HeoOxoaumbie yCIoBHS AJISl CYIIECTBOBAHMUS
OTHOCHUTEJILHOTO IKCTpeMyMa U1 (yHKLIMOHAIOB

BUJIA: f; f(x,y,y)dx,
fab F(x,v,y",y", ..., y™)dx, ff F(x,y,zy', z")dx.

10 | YpaBuenus Diinepa u Octporpaackoro. Kiraccuueckue 1 2 0
331241 BapHAIIIOHHOTO MCYUCIICHUS © 33/1a4a O
OpaxuCTOXpOHE, 3a7a4a O Te0e3UIECKUX JINHUIX,
M30TIepPUMETPUUECKUE 3aJa4H.

HUTOTO 18 16 0
CamocTosTenibHanA paboTta cTyfeHTa, B TOM YMCAe: 38 | ®opmbl  TeKywero wu
- B ayAUTOPUM NoA KOHTPOJiIeM npenogasaTtens pybeXKHOro  KOHTpOAA
- KYpCOBOE MPOEKTUPOBAHME (BbINOJIHEHWE KypCcOBOM PaboTbl) noAroToBAEHHOCTU
- BHeayauTopHas paboTa obyuatowerocs:
KoHTposibHble  paboTsl,
TECTbl.
3auet
Bcero yacos Ha ocBoeHuWe y4ebHOro matepmana 72

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJIs
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIIUXCS 1O JIMCIUTIINHE
MOAYJIIO)

5.1. YuyeOHO-MeTOaMUYecKOe o0ecnedyeHHe. YCIEIIHOE OCBOEGHHE Kypca TpedyeT
HaIpsHKEHHOW CaMOCTOSATENbHOW paboThl CTyAeHTa. B mporpamme Kypca TpHBEIECHO
MUHHMaJIbHO HE00X0AMMoOe BpeMs il paboThl CTyAeHTa Haja TeMoil. CamocTosiTenbHas
paboTa BKJIIOYAET B ce0sl UTeHUE JIEKIIMH U PeKOMEHJOBAaHHOM JINTEpaTyphl, pelIeHHe 3a/1ad,
IpeyiaraeMbIX CTyJIEHTaM Ha JICKIUSAX U MPAKTHUYECKHUX 3aHITHUAX, Pa30op MpoOIeMHBIX
cutyauuid. PyKOBOACTBO M KOHTpOJIb 3a CaMOCTOSTENbHOM paboTON  CTyAeHTa
OCyIIECTBIIsIeTCST B (QopMe HMHIMBUAYANbHBIX KOHCYyJbTalMW. JIms  akTUBU3ALUU
CaMOCTOSITENIbHOM pabOoThl CTYACHTOB U AKOHOMUHU BPEMEHH, OTBOJMMOrO Ha JIEKIIMOHHBIN
KypC, pA TeM BBIHOCUTCS Ha caMoCTOsiTeNbHOe u3ydeHue. CamocrosiTenbHas paboTa co
CTYJEHTaMH MPOBOJUTCA B YacChl CaMOCTOSITENbHON pPaboTHl B (QopMe KOHCYJIbTAIIHM.
Pacripenenenrie 4acoB pPYKOBOACTBA CaMOCTOSITENBHONH pa0OTON YYHTHIBAET Ba)KHOCTH
paccMaTpuBaeMON TE€Mbl M BO3MOKHYIO CJIOKHOCTb INPHU OCBOCHHMHM €€ CTYyJCHTaMH.
CamocrosrenbHas paboTa CTYISHTOB paccMaTpUBaeTcsli Kak BHJ Yy4eOHOro Tpyna,
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MO3BOJIAIONINHN LIeJIeHANpPaBIeHHO (POPMHUPOBATH U Pa3BUBATh CAMOCTOSITEILHOCTD CTYACHTA
KaK JMYHOCTHOE KA4eCTBO IPH BBITIOJHEHUM Pa3IMYHBIX BUIOB 3aJaHWi U MPOpadbOTKe
JOTIOTHUTEIBHOTO  y4eOHOro Mmarepuana. /[l yCHemIHOro BBIIOJHEHHUS PacyeTHBIX
3a/laHuii, HamucaHus pedeparoB W MOATOTOBKH K KOJUIOKBUYMY, MOMHMO MAaTE€pUAJIOB
JEKIMOHHBIX M TMPAKTUYECKUX 3aHATUH, HEOOXOAMMO HCIOJIb30BaTh OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATypy, YKa3aHHYI0 B KOHIIE JaHHOW paboueil mporpammsbl. Jlms
CaMOCTOSITENIbHOM paboThl CTYJAEHTaM MOJATOTOBJICHBI CJEAYIOUIHME pa3felibl TeOopuu
WHTErPAJIbHBIX YPAaBHEHUN U BAPUALIMOHHOTO UCUUCIICHUS.

1. ®dyHKUMOHAJIBI, 3aBUCSIINE OT MPOM3BOJHBIX BBICHIMX MOPSIKOB. YpaBHEHHE Jiliiepa-
Ilyaccona.

2. OyHKIMOHAJIBI, 3aBUCAIINE OT GYHKIIUNA HECKOJIbKHX NEPEMEHHBIX. Y paBHEHHE Dilnepa-
Octporpaackoro.

3. YcioBHbIi 3kcTpemyM. M3onepumeTpudeckas 3aaya.

4. YcnoBHbIN 3KcTpeMyM. 3anava Jlarpanka. ['0J0oHOMHBIE U HETOJIOHOMHBIE CBSI3H.

5. Ionstus 06 ynpapisieMbIX 00bEKTaX.

6. JlomycTruMble ynpaBieHUs.

7. lMpunnun makcumyma (IloHTpsiruna).

Bo Bpems NeKIIMOHHBIX U MPAKTUYECKUX 3aHATUI caMOCTOsATENbHAsl paboTa peanu3yercs B
BUJIC PEIICHUs CTYJCHTaAMH WHIMBUAYAIbHBIX 3a[JaHUM, U3YUEHHs] YAaCTU TEOPETHUECKOTO
Marepuana, mnpeaycMoTpeHHoro ydeOHbIM 1mianoM OOII. Bo BHeaymuTopHOe Bpems
CTYJEHT U3y4YaeT pPEKOMEHJOBAHHYIO JIUTEPATypy, TOTOBUTCS K JICKIMOHHBIM U
MPaKTUYECKUM  3aHATHUAM, COOECEeOBaHMSIM, YCTHBIM ONpOcaM, KOJUIOKBUYMY |
KOHTPOJIbHBIM pabotaM. [Ipy MOArOTOBKE MOXHO ONHUPATHCS HA KOHCHIEKT JICKIHMHA U
JUTEpaTypy, NPENJOKEHHYI0 B paszziene 9 naHHoi pabouell mporpamMmbl. B ykazaHHOM
paszziesie pacroyIOKeH CHUCOK OCHOBHOM M JOIMOJIHUTENBHON JUTEpaTyphl, a TakKxke
HeoOxonumble  MHTepHeT-pecypchl.  IloArotoBka TeEOpeTHYECKOro  COOOIIEHUs Ha
MPaKTUYECKOE 3aHATUE BBINOJIHIETCS CTYJEHTOM CaMOCTOATEIBbHO, HO MO COTJIACOBAHUIO C
npenojaBaTesieM TeMbl COOOLIEHUS. ITO MOXKET ObITh, HAlPUMEpP, COOOIIEHNE O KU3HU U
JIEATEIbHOCTH BEJIMKUX YYEHBIX-MAaTEMAaTUKOB, TEOPEMBI, KOTOPBIX M3Yy4alOTCs B JIaHHOM
Kypce, WJI UHTEPECHBIC 3aMedaHusl, (PaKThl 1O TEME JICKITUHU (TIPAKTUYECKOTO 3aHSITHS).

6. OLUEHOYHbIE CPEACTBA AJ17 TEKYLLEITO KOHTPO/1A YCMEBAEMOCTU U
NPOMEXYTOYHOW ATTECTAL M.

PyOe:xHblii 1 cyMMapHbIH PEHTHHT MO0 JUCHUILINHE

Peiitunr KouTtp. padora Ne 1 | Jlekuuu [IpakTrueckue [TocemaemocTb
IIEPBOTO 3aHATHS 3aHATUN
KOHTPOJISI

Komnnuectso 16 7 7 5)
6amioB (20-35)

Peiitunr KonTtp. padora Ne 1 | Jlekuuu [IpakTrnueckue [TocemaemocTb
BTOPOTO 3aHATHS 3aHATUN
KOHTPOJISI

KonunuecTBo 16 7 7 5
6amtos (21-35)

Hroropas OINCHKA IO JUCIHUIIJINHE

OLIeHKA OTJINYHO XOpOIIO | YJIOBJIETBOPUTENHHO | HE YAOBICTBOPHTEIHHO
pedTHHT 91-100 81-90 61-80 0-60
Tab6anna 6.1
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HIkajsa u KpUTEpUM OLEHKU MPOMEKYTOYHOM aTTecTAIMU B (hopMe IK3aMeHa

Ouenka | YpoBeHb OO6mue TpeboBaHUs K [Inanupyembie
(6ammbl) | chopMUPOBAHHOCTH | pe3ysbTaTaM aTTeCTalluu B pe3yJIbTaThl 00y4eHHUS
KOMIIETEHIIHH dopme 3ayera
«3aureHo» | Bpicokuil ypoBeHb | TeopeTuueckoe cojepkaHue | 3HaATh BCE METOJIbI
(61-100) Kypca OCBOCHO TOJIHOCTHIO nuddepeHIpoBaHUs U
0€e3 npoOeIOB U B LIEJIOM, MHTETPUPOBaHUS
WK OOJIbIIEH YacThlo, YMertb pemaTh 3a1a4u
HE0OXOUMbIE IPAKTUUECKUE | MAaTEMaTH4YECKOIO
HABBIKU pabOTHI C OCBOCHHBIM | aHAJIHN3a.
MarepHuaioM cpopMupoBanbl | Biaagerb Bcemu
WK B OCHOBHOM METOJIaMU U
c(hOpMHUPOBAHBI, BCE UITU criocobamu
OOJIBIIMHCTBO JIOKA3aTeIbCTB
IIPelyCMOTPEHHBIX paboueit MaTEMaTUYECKOI 0
MPOrpaMMOil y4eOHBIX aHanmsa
3aJIaHUM BBIIIOJIHCHEI,
OTJIeIbHBIC U3 BBIMOJTHEHHBIX
3aJlaHuM cofiepKaT OLIMOKU
bazoBeblit ypoenb | Teoperuueckoe copepxkanue | 3HATH OCHOBHBIE
Kypca OCBOCHO B 11eJIOM 0e3 METO/TBI
po0eIoB, HEOOXOIUMBIE nuddepeHIMpOBaHUS U
MPAKTUYECKUE HABBIKU WHTETPUPOBAHUS
paboThl C OCBOEHHBIM YMerb pemiathb
MaTeprajIoM B OCHOBHOM [IPAKTUYECKHE 3a]1a4U
c(hOpMHUPOBaHHI, MaTeMaTU4eCKOro
IpelyCMOTpEHHbIE paboueit aHayu3a.
y4eOHOI MporpaMMoit Baaaers 0CHOBHbIMU
yueOHbI€ 3aJJaHUS BBIIOJIHEHBI | METOAAMHU U
C OTIIETIbHBIMU criocobamu
HETOYHOCTSAMHU, KaYECTBO JI0KAa3aTeNbCTB
BBITIOJTHEHUS! OOJIBITUHCTBA MaTEMaTHYECKOT O
3aJJaHUI OLIEHEHO YK CIIOM aHaym3a
0aIoB, OJU3KHUM K
MaKCHUMYyMY.
MuHUMaIbHBIN TeopeTnueckoe conepxanue 3HaTh HEOOXOMUMBIH
YPOBEHb Kypca OCBOEHO MHUHHMYM METOJIOB
3HaTh YpOBeHb OOJIbIIEH g epeHIMpoBaHUs U
4acTbhl0, HO IPOOEIbl HE HOCAT | MHTETPUPOBAHUS
CYILLIECTBEHHOT'O XapaKTepa, YMeth pemarb
HEO0OXOUMBbIE IPAKTUUECKUE | CTaHIApTHBIE 3a/1a4H
HABBIKK pa0OTHI C OCBOCHHBIM | MaTeMaTHYE€CKOTO
MaTeprajIoM B OCHOBHOM aHaym3a
c(hOpMHUPOBaAHHI, Baagers ciocobamu
OOJBIINHCTBO JI0Ka3aTeIbCTB
IPeyCMOTPEHHBIX paboueit OCHOBHBIX (haKTOB
y4eOHOM MporpaMMoit
y4eOHBIX 3aJaHHIA
BBITIOJIHEHBI, OTAENIbHBIC U3
BBITIOJIHEHHBIX 3aJJaHUN
COJIEpXKaT OIHOKH.
«He KOMIIETEHIINH, Teopernueckoe conepxkanue | [lmaHupyemsl




3a4TE€HO» | 3aKperUIEHHBIC 3a Kypca OCBO€HO YaCTHUYHO, pe3yNbTaThl 00yYCHUS
(meHee IUCLHIINHON, HE HEO0O0XO0UMBIE HABLIKU HE JJOCTUTHYTHI

61)

c(hOopMHUPOBaHbI paboThI HE CPOPMUPOBAHBI
iU chOpPMHUPOBAHBI
OT/CNbHEIC U3 HUX,
OOJIBIIIMTHCTBO
IIPEyCMOTPEHHBIX padboyueit
y4eOHOI ITporpammoit
3aJlaHU HE BBIIOJHEHO 100
BBITIOJIHEHO C TPYOBIMH
OIIMOKAaMU, Ka4eCTBO UX
BBITIOJTHCHHS OLICHEHO YUCIIOM
0ayyIoB, OJM3KHUM K
MHUHHMYMY.

Taoauna 6.2

CooTBeTCTBHE (l)OpM OLHCHOYHBIX CPEACTB TEMaM JUCHHUIIJINHBI

TEMA

dopma
OLICHOYHOI'O
cpeacTsa

WHTerpanbHble YpaBHEHUS C BBIPOXKIEHHBIMHU SipaMM B Kiacce
HENpephIBHBIX (QYyHKIMH. CBEJeHHE K CHUCTEME alreOpanvecKux
ypaBHeHHH. CoOOCTBEHHBIE YHCIa M COOCTBEHHbIE (DYHKIIHMH.
Teopembr  ®penronbma. PeszonbBenta. [IpuHnmnm — cxaTeix
oroOpakeHui. MeToax  mocnenoBaTeNbHBIX  MPHOIMIKEHHUH.
[Tonsitue oneparopa. IIpumepsl. Merpuueckoe npoctpanctso Cla,
b].ITpoBepka akcHOM MeTpHUYEeCcKOro mpocrpaHcTBa. CXOAMMOCTb
B C [a, b]. Omnpenenenue byHIaMEHTAITBHOU
nocienoBarenbHocTH.  OIpeneneHue IMOJIHOTO  MPOCTPAHCTBA.
IIpuMepsl MOJMHBIX M HEMOJHBIX MPOCTpPaHCTB. Teopema banaxa
(mocTpoeHue MocieA0BaTeNbHbIX MPUOIMKEHHH, JOKa3aTelbCTBO
CYILLIECTBOBaHUSI M €IMHCTBEHHOCTH PEUICHUsS] ypaBHEHUS AX=X.
[lpumeHeHne  MeToJa  NMOCIENOBATENBHBIX  MPHUOIMKEHUM:
UHTETPAIbHBIE YPAaBHEHUSI C MajbiM HENPEPBhIBHBIM SAPOM,
UTEPUPOBAHHBIE SPA, PE30JIbBEHTA; HEJIMHEHHBIE UHTErPAJIbHbIC
YPaBHEHUS C HEMPEPHIBHBIM SIPOM; HHTETPAJIbHBIE YpaBHEHHS
BonbTeppa, ntepupoBaHHbIE SApPA, PE30JIbBEHTA ISl HETO.

Tecr o
TEOPETHYECKOM
y marepuainy (0-
7 6anmoB)

1-3

WHTerpanbHble YpaBHEHUS C BBIPOXKICHHBIMHU SIpaMH B Kilacce
HenpepbIBHBIX (QyHKIU. CBeneHue K cuUcTeMe aireOpandecKux
ypaBHeHUH. COOCTBEHHbIE 4YHCIIa U COOCTBEHHbIE (HYHKIUH.
Teopempl @pearonsma. PesonbBenta. IlpuHmunm  cxarbix
oToOpakeHWil. MeToa  TMOCHIENOBaTEIbHBIX  MPHUOIMIKEHUH.
[Tonsitue oneparopa. [lpumepsl. Merpuueckoe npoctpanctso Cla,
b].IlpoBepka akCcOM METPUYECKOTO TpocTpaHCTBA. CXOIUMOCTh
B C [a, b]. Omnpenenenne byHIaMeHTaIbHOU
nocneaoBarenbHOCTH. OrnpeneneHre IMOJIHOTO IMPOCTPaHCTBA.
[TprMepbl MONHBIX M HEMOJNHBIX IpocTpaHcTB. Teopema banaxa
(mocTpoeHue MocieA0BaTeNbHbIX MPUOIMKEHUH, JOKa3aTelbCTBO
CYUIECTBOBaHMS M €JMHCTBEHHOCTH PEIICHUS ypaBHEHHS AX=X.
[IpumeHenne  MeToga  IOCIENOBATENBHBIX  MPHUOIMKEHU:
UHTETPAIbHbIC YPaBHEHUS C MajbIM HENPEPBIBHBIM SIIPOM,

KoHntponbHas
pabota Ne 1
(0-16 6ammoB)
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UTEPUPOBAHHBIC SAPA, PE30JbBEHTA; HEITUHEHHbIE MHTErPAJIbHbBIC
YPaBHEHUsI C HENPEPBIBHBIM $JIPOM; WHTErPAJIbHBIE YPABHEHUS
BonbTeppa, urepupoBaHHbIE SApa, PE30JIbBEHTA ISl HETO.

4-6 | nTerpanibHble ypaBHEHUS C MPOU3BOJBHBIM HempepbiBHBIM | TecT mo
aapoM, TteopeMmbl @pearonpMma. HTerpanabHble YpaBHEHHUS C | TEOPETHUUECKOM
MIPOU3BOJILHBIM HEMpephIBHBIM siapoM. Teopembl @penronbma. | y matepuanty (0-
Wuterpanbubie ypaBHeHUs: BonbTeppa u ®@pearonsma co crnaboit | 7 6amioB)
0COOCHHOCTBI0. MeTo/ UX pelieHHsl.

4-6 | NHTerpanpHble ypaBHEHHS C TPOM3BOJBHBIM HENpephlBHBIM | KoHTponbHas
sapoMm, Teopembl Dpearonbma. HMHTErpansHbie ypaBHeHUs ¢ | pabota Ne 1
NPOM3BOJILHBIM HeNpepbiBHBIM siipoM. Teopembl ®pearonbma. | (0-16 Gayios)
WHuterpanbupie ypaBHeHUss Bosbreppa u ®@pearonbpma co ciiaboit
0COOEHHOCTBI0. MeTo/ UX pelIeHHUsL.

7-9 | Unterpanbuble ypaBHeHus Bonbreppa m ®@penronsma mnepsoro | Tect mo
pona, obobmenHoe ypaBHeHue Abens. [IpeoOpasoanne Dypwe, | TCOPETHISCKOM
ero cpoiictBa. Ilpumepsl. PemieHue uHTErpalibHOTO ypaBHEHUS | y MaTepuaily
THIIa CBEPTKH. (0-7 6amoB)

7-9 | UuTerpanbubie ypaBHeHHs Bonbreppa u ®@penronsma nepBoro | KontponpHas
pona, obobmennoe ypaBHeHue Abens. [IpeobOpasoanne Dypre, | padbora Ne 1
ero coiictBa. IIpumepsl. Pemienne uHTerpagpHoro ypaHenus | (0-16 6amioB)
TUIIA CBEPTKH.

10-11 | Ompenenenne  ynkuuonana. Ilpumepsl. OcHoBHas jemma | Tect mo
BapHUAIMOHHOTO HMCUYUCICHHS s (PYHKIUH OJHOTO M MHOTHX | TEOPETHYECKOM
nepeMeHHbIX.  OmpesnerneHne  OTHOCHUTENBHOTO  SKCTPEMyMa | y MaTepuaity
byHKIIHOHAA. (0-7 6aynoB)

10-11 | Onpenenenne ¢ynknuonana. [Ipumepsl. OcHoBHas nemma | KoHTponbHas
BapHallMOHHOTO HCYMCIEHUS s (QYHKIMH OJHOrO M MHOrux | pabora Ne 1
nepeMeHHbIX.  OmpeneneHre  OTHOCHTENbHOrO  3kctpemyMa | (0-16 GamioB)
dyHKIIMOHAJA.

12-13 | HeoOxoauMble YCIIOBHSI IS CYIIECTBOBAHMS OTHOCHTEIHHOTO Tect no
AKCTpeMyMa JUIsl (PyHKIIMOHAIOB TEOPETUYECKOM
[y F Gy, yYdx, [ F 0,9y e y ™), [ F(x,7,2,y',2/)d3 Y Marepuany

(0-7 6ammoB)

12-13 | HeoOxoaumble yCIOBHSI IS CYIIIECTBOBAHMS OTHOCHTEIHHOTO KoHntponbHas
AKCTpeMyMa JUIsl (PyHKIIMOHAIOB pabota Ne 1
[} foy,ydx, J) F(6 9,9 y", ., y™)dx, 7 F(x,y,2,y",2")dj (0-16 Gannos)

14-15 | Ypauenus Oinepa u Octporpaackoro. Kmaccuueckue 3amaum | Tect mo
BapUAIlMOHHOTO MCUUCIICHUS: 3a/1a4a 0 OpaxHUCTOXPOHE, 3a7aya O | TEOPETUUECKOM
reoJIe3NYECKUX JTUHUAX, U30IIepUMETPUUYECKUE 3aJauH. y Marepuaiy

(0-7 6annoB)
14-15| YpaBuenuss Oinepa u Octporpanckoro. Knaccuueckue 3anaun | KonTponbHas
BapHAIlMOHHOTO MCUUCIICHUS: 3a/1a4a 0 OpaxHUCTOXpOHe, 3a7aya o | pabora Ne 1
re0JIe3UYECKUX JTUHUSIX, U30IIEpUMETPUUYECKUE 3aJaUH. (0-16 6amnoB)

16-17 | JloctaTouHble YCIOBHUS 3KCTpeMyMa. YIpolleHHoe JoctatodHoe | Tect mo
yCIIOBUE  CHUJIBHOTO  3KCTpeMyMma. JlocTaTo4Hble  YCJIOBUS | TEOPETUYECKOM
IKCTpEMyMa CJIaboro ’KcTpeMyMa (yHKIMOHAJA, 3aBUCSIIET0 OT | y MaTepHany
HECKOJBKUX (DYHKITHH. (0-7 6amoB)

16-17 | JloctaTo4yHbIe YCIOBHUS 3KCTpeMyMa. YIpoIlleHHoe noctatouyHoe | KoHTponbHas
yCIOBHE  CHJIBHOTO  3KcTpemyma. Jloctatouneie  ycmoBus | pabota No |

IKCTpeMyMa C1aboro 3KcTpeMmyMma (yHKIIMOHAJA, 3aBUCAIIETO OT
HECKOJBKHUX (DYHKITHI.

(0-16 GammoB)
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3ananus 1J1s1 MHAMBUAYAJIbHON Pad0ThHI B AyIMTOPUU

HNuTerpajibHble ypaBHeHHS

2
-u(y)dy.

1+x
1+y

X
1. HaiiTi pe30/IbBEHTY U PENINTH HHTETpanbHoe ypaBHerue U(X) =1+ X’ +J-
0

2. Pemuth uHTErpajgbHOE ypaBHEeHHE U(X) = ﬂfcosz(x —y)u(y)dy +1+cos4x.
0

3. Haiiru urepuposannoe sapo K, (X,Y) mus ypasuenus ®pearonsma ¢ K(X, y) = exp(| x| +Y)
nua=-1,b=1.
4. Haiith Bce XapaKTEPUCTHUYCCKUE YHCIIAa W COOTBETCTBYIOIIHE COOCTBCHHBIC (YHKIMU

HHTCIpaJIbHOI'O YPABHCHUA

u(x) = ﬂj'[sin Xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin yJu(y)dy.
0

5. C nomomipio npeodpazoBanus Jlamnaca pemnTs HHTErpalbHOE YPaBHEHHE

u(x) =cosx+ Iu(y)dy.

6. Pemmuts HWHTCIpAJIbHBIC YPAaBHCHUA METOAOM KOHCUYHBIX CYMM, 0o METOJ0M MOMEHTOB. B

MEeTO/Ie MOMEHTOB UCIIOJIb30BaTh QyHKIHH ¢, (X) = x*, k=01,2,...,n.

u(x) — 4j3in2(xy2)u(y)dy =2X—1.

BapunauunonHoe ucyuciaeHue
1. Haittir Hopmy sementa Y(X) B mpoctpanctee C[a,b] n C'[a,b] coorsercrrenmno

_sin(n’x)

y(x) n=1,2,10,100, xe]0,x].

1
2. Jlna ¢pynkmuonana V[y(X)] = J.Xy2 y dx monoxuts Y(X) =X°, SY(X)=X—2 u cpaBHUTE OV
0

c AV.

3. Haiitu sxcTpeManu GyHKIIMOHATA, COJEPIKAIIETO CTAPIINE TPOU3BOIHBIC:

VIYOI= 2[4 Yok 0=y =0, yO©=0, y(B)=1

12



4. Haiitu skcTpeManyu (yHKIIMOHAJA, 3aBUCSIIETO OT HECKOIBKUX (DYHKITHI

V.00, %, 001= [1+ () +(%,)dx, (0=, y,(0=-2 %@)=7, y,@)=L

5. Haiitu sxcTpemany pyHKIHOHANA B 33/1a4€ C TIOIBI)KHBIMH IPAaHUIIAMU

X
VIyol= [(y)’dx, y(0)=0, y(x)=-x-1

6. Haiitu pynkuun Y;(X) u Y, (X), Ha KOTOPBIX MOKET JJOCTUTATHCA IKCTPEMYM (GyHKIHOHATIA

V[y(x)] B 3amaue Jlarpamka

l2

VY00, ¥, 001= 1] + Y5 = (%2)° = (¥)” +cosx]dx,

y1(0) = yz(o) = y1(7Z'/2) =1, yz(ﬂlz) =-1, iV, —sinx=0.

7. Haiitn ¢pyHKIIUU, HA KOTOPBIX MOXKET IOCTHTATHCS SKCTPEMyM (PYHKIIOHAIA B

M30IIEpUMETPUIECKOM 3a7aue

VIyl=[(y)'dx, y(© =0, y(1)=1, [xydx=0.

8. TlpoBepuTs BEITIOTHEHHE yCIIOBUS JIexkaHapa Jiis SKCTpeMand PyHKIIHOHAIA

VIy(x)]= I[G(y')z —(y)*1dx,  npoxomsmeii uepes Touku y(0)=0, y(a)=b, a>0, b>0.
0

9. HccnenoBath Ha KCTpeMyM (DYHKIIHOHAT
1
X 1.
VIYO= [ely* +2 () Id ¥ =1, y()=e
0
10. Haiitu metogom Putiia npubmmkeHHOE pelnieHue 3a1adu o0 acTpeMyMe (GyHKIMOHAA:

1 VIyOI=I(y) +y*+xldx, y(©0)=1, y(1)=0, n=2.

Obpa3zubl KOHMPOIALHBIX 3A0AHUU

KontpoabHas padora no reme «BapuannoHHoe ncuncjaeHue»

BAPHUAHT Ne 1

1. HUccnenoBaTh Ha IKCTpEMYM (yHKIIMOHAT
13



Ay0)]= [ +2x0p)dx,  Y(x)=yy,  Y(6) =0
. Haiitu sxcTpemanu GpyHKIuoHana

y()]= [[0") =2(y') +y* = 2ysin x]dx .

X0

. Hamucars ypaBaenne OcTporpaackoro s GpyHKIMOHAIA
Y (oz ?
Vz(x,y)]= (—j —(—J dxdy .
&) -5

1
. Haiitu sxcTpemain u3onepuMeTpudeckon 3agaun v y(x)] = J-(( ') +x7)dx mpu ycnoBun
0

jyzdx:2, y(0)=0, y(1)=0.

. Haiitu npubnmxenHoe pemieHue 3aaadu 00 3KCTpeMyMe (PyHKIHOHANA.

Wy(0]= [ (' (") +100x” =20xp)dx, (1) =y'(1)=0.

BAPUAHT Ne 2

HccnenoBaTh Ha 3KCTpeMyM (PyHKLIMOHAIT

y(]= [+ y* =2y%)dx, p(0)=1, y()=2.

Haiitu skctpemanu ¢pyHkroHana

y(0)]= [[(") +7 =23x Jdx .

X0

Hanwucate ypaBHenue Octporpajckoro s GyHKIMOHAIA

u(x, y,2)]= M{(Z—zj + (Z_ﬂ + (Z—:‘j +2uf (x,, z)]dxdydz.

Xy
Haiitu sxcTpemanu usonepuMeTpudeckoil 3axaun v y(x)] = I (')’ dx 1ipu ycinoBun

X

X3
I ydx =a,Tne a— IOCTOSHHAs.

X
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5. Haiitu mpubnmkeHHOe peleHre 3a/1adyu 0 MUHIMYMe (PyHKITHOHAIa

(1= [((") = > =2xp)dx,  y(0)=y(1)=0.

Bomnpocsl k 3auety

1. nTerpanbHble ypaBHEHUS € BBIPOXKICHHBIMU JIPAMU B KJIaCCE HEPEPBIBHBIX (PYHKLUH.
CBeneHue K cucTeMe anredpandeckux ypaBHEHHH.

2. CobcTBennble yncna u coocTBennbie GyHkiuu. Teopemsl @penronapma. PezonbBenTa.

3. [IpuHIUI cKaTHIX OTOOpakeHM. MeTo ] Mocea0BaTeIbHBIX MPUOIMKCHHUH.

4. ITonsarue onepatopa. Ilpumepsr. Merpuueckoe npoctpanctso C [a, b].IIpoBepka akcuom
MeTpHYecKoro mpoctpancrsa. Cxogumocts B C [a, b].

5. Onpenenenune GpyHAaMEHTAIBHON TOCIEA0BAaTENbHOCTH. OnpeesieHie MOIHOTO
npoctpaHcTBa. [IpuMepsl NOTHBIX U HETIOJIHBIX IPOCTPAHCTB.

6. Teopema banaxa (mocTpoeHHE MOCIE0BATENIbHBIX MPUOIMKEHHH, J0KA3aTEILCTBO
(GyH1aMEHTaJIIbHOCTH 3TOM MOCJIEJ0BATEIbHOCTH, 10Ka3aTEIbCTBO CYIIECTBOBAHUS U
€/IMHCTBEHHOCTH PEIICHUS ypaBHEHHUS AX=X.

7. IlpumeHeHne MeTo/1a MoCiIeA0BAaTENbHBIX MPUOIMKEHUN: HHTETPAJIbHbIE YPAaBHEHUS C MaJIbIM
HEMPEPBHIBHBIM SJIPOM, UTEPUPOBAHHBIE SJIPA, PE30JIbBEHTA.

8. HenmHelinble MHTErpaJIbHBIC YPAaBHEHUS C HETIPEPBHIBHBIM SIAPOM; HHTETPAIbHBIE YPaBHEHUS
BonbTeppa, uteprpoBaHHbI€ SApa, pe30JIbBEHTA JIsI HETO.

9. VIHTerpasibHble ypaBHEHHUS C POU3BOJIBHBIM HEIPEPHIBHBIM sIpOM, TeopeMbl Dpenroiabpma.
10. nTerpanbHble ypaBHEHUS ¢ IPOM3BOJIBHBIM HENIPEPBHIBHBIM si7ipoM. TeopeMbl Ppearonapma.
11. UnTerpanbHble ypaBHeHUs Bonbreppa u @pearonbma co cinaboit ocobeHHOCThI0. MeToT uX
pemenus. [Ipumepst.

12. larerpansHble ypaBHeHus Bonbreppa u @pearonbpma nepBoro poja, 0000IIeHHOe
ypaBHeHHE Abers.

13. TIpeobpazoBanue Dypbe, ero cpoiictsa. [Ipumepsr.

14. Pemenne MHTErpalbHOTO YPABHEHUS TUIIA CBEPTKH.

15. Onpenenenne pynkimonana. [Ipumepsl. OcHOBHAs IeMMa BapuaIlMOHHOTO UCUYHMCIICHUS JITIST
(GYHKUIMH OJJTHOTO M MHOTHX NIEPEMEHHBIX.

16. Onpenenenre OTHOCUTENBHOTO dKcTpeMyMa (yHKIHoHana. Heo0xoaumMele ycaoBus 1Jist

CYILLECTBOBaHMS OTHOCUTEIBHOIO AKCTpeMyMa sl (GyHKIIMOHAJIOB

b ! b /4 14 b ! !
puma: [ f(x,y,y")dx, [ F(,y,y,y", .,y ™)dx, [ F(x,y,2,y',2)dx

17. YpaBHenus Diinepa u OcTporpaackoro.
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18. Kimaccuueckue 3a1auu BapualiMOHHOTO UCYUCIICHHS: 3a]1a4a 0 OpaxruCTOXpOHE, 3a7a4a O
I'COAC3NYCCKUX JIMHUAX, I/ISOHepI/IMeTpI/I‘-IeCKI/Ie 3ada4u.

19. JlocTatouHble yCIOBUS SKCTPEMYMA.

20.Y1poIeHHOoe JOCTaTOYHOE YCIOBHE CHIIBHOTO SKCTpEMyMa.

21.JlocTaToyHbIC YCIOBHS IKCTPEMYyMa CJIa00T0 IKCTpeMyMa GyHKIIMOHAJIA, 3aBUCSIIETO OT

HECKOJIBKUX (DyHKITHHA.

7. YueOHO-MeTOoAuYecKoe U MH(OpPMaIlMOHHOE o0ecreyeHHue TUCIUTIITUHbI

7.1.0cHoBHasi IMTEpPaTypa

1. BacunbeBa A.b., TuxonoB A.H. Mnrterpansusie ypaBuenus. — M: Uza. MI'Y, 1989.

2. Onwcronbl JI.O. JIuddepennunansupie ypaBHEHHS U BapHallMOHHOE HcYHCIeHue. — M.:

YPCC, 1998.

3. barpos B.I'., benos B.B., 3agopoxusni B.H., Tpudonor A.KO. MeToasl MmaTeMaTH4eCKOH

q)HSI/IKI/Ii OCHOBBI KOMIUICKCHOTO aHaJiM3a. DJIEMEHTHI BapUAIIMOHHOI'O HCYHCICHUA H

Teopuu 0000meHHbIX QyHkuuid. - Tomck: M3n-so HTJI, 2002.

4. JlaBpentheB M.A., Jltoctepuuk JI.A. Kypc Bapuanuonsoro ucuucienus. — M.: ['ocrexuszar,

1950.
. I'loatep H.M. Kypc Bapuanmonsoro ucuucinenus. — M.: I'ocrexuznart, 1941.
. Axuesep H.U. Jlekuun no BapuanioHHoMy ucuncienuto. — M.: I'ocrexuzgar, 1955.
. I'enppang .M., ®omun C.B. Bapuaunonnoe ucuucienue. — M.: @uzmatiur, 1961.

. Kpacnos M.JI. UnTerpanbuble ypaBHeHus. Benenue B Teoputo. — M.: Hayka, 1975.

© 00 N O O

. IL.W. JInzopkun. Kypc nuddepeHimanbHbIX 1 HHTErpallbHBIX yYpaBHeHuil. . M.: THUOMII,
1981
10. C.I'. MuxumH. Jleknun 1o TMHEHHBIM HHTETpaIbHBIM yYpaBHEeHUsAM. M.: ®uszmatrus, 1989

11. N.T". [leTpoBckuii. JIEKIMK 110 TEOPUH UHTErpaIbHBIX ypaBHeHUU. M.: Hayka, 1985

12. B. U. FOnoBuy. Jlekiuu o0 ypaBHEHHUSX MaTeMaTH4ecKoi (pusuku (4acth BTopas) PocTos-

Ha-Jlony. U3n-Bo PI'Y, 2006.

7.2./lonoTHUTEIbHAS JIUTEPATypPa

1. KpacunoB M.JI.,, Makapenko I'.1., Kucener A.M. Bapuanunonnoe ucuucienue. 3aiadud u

ynpaxHenus. — M: Hayka, 1973.

2. BacwibeeBa A.B., Mensenes I'.H., Tuxono H.A., Ypasruneauna T.A. [Iuddepennmanbapie

Y MHTETpalibHble ypaBHEeHUA. Bapuanyonnoe ncuncinenue. — M.: ®@usmaraut, 2003.

3. Kpacnos M.JI., Makapenko I'.11., Kucenes A.W. Mnrerpanbusie ypaBHeHus. — M: Hayka,

1968.
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4. [IlanteneeB A.B. BapuannonHoe ncuucieHue B npuMepax u 3amadax. — M: U3a-so MAU,

2000.

7.3. IlIporpamMHoe obecnieyeHue u UHTepHeT - pecypcehl:

http://www.lib.mexmat.ru - DnekrpoHHas OuOIMOTEKA MEXaHMKO-MaTEMaTHYECKOTO
(akynpTeTa MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - O6mepoccuiickuii Matemarndyeckuii moprai Math-Net.Ru — »sto
COBpeMeHHasi MH()OPMAIMOHHAS CHCTEMa, MPEIOCTABISIONIAs POCCHUCKUM U 3apyOeiKHBIM
MaTeMaTHKaM pPa3JIn9HbIC BO3MOXKHOCTH B MOUCKE MH()OPMAIMU O MATEMATHYECKOI KU3HH B
Poccun. http://www.benran.ru/ - bubnuoreka 1o ecTecTBEHHbBIM HaykaMm Poccuiickoi
Axanemun Hayxk.

http://www.edu.ru/ - ®enepanbublii nopran «Poccuiickoe oOpa3oBaHuey;

http://www.mathnet.ru/ - O6mmepoccuiickuii Marematuueckuii mopran Math-Net.Ru — sto
CoBpeMeHHast HH)OPMAIIMOHHASI CHCTEMA, TIPEIOCTABIISIIOIIAS POCCHHCKHM U 3apyOS/KHBIM
MaTeMaTHKaM Pa3IMIHbIC BO3MOKHOCTH B TIOMCKE HH()OPMAIIUK O MATEMATHIECKOM KU3HHU B
Poccuu;

8. MarepuaibHO-TEXHH4YECKOe o0ecneyeHne I CHUIIUHbI
Aynutopuu, ayTUTOPHBIE JOCKHU I Mela, KOMIIBIOTEPHBIE KJIacChl, 000pYy10BaHHbBIE IS

MMPOBEACHUA IMTPAKTUYCCKUX SaHSITI/II\/JI, O0MOJIMOTEKA U YUTAIBHBIN 3aJ1, IIOJKIIIOYECHHBIC K CETHU

WNHurepHer.

VYueOHnast ayuropust uisl JIeKIHOHHBIX 3aHsaTuid (Ne 306) 386132, PU, | Crox anst npernogasarens - 1
r.Haspans, [amyp3ueBckuii okpyr, yia. Marucrpaibhas, 39a, Kopmyc | mT. (COCTOUT U3 2-X CEKIUH);
3E CTyn ansi mpernojaBatens -1
mT.; K0cKa - 1 mr.; TpudyHa-
1 1, cTox - 28 mIT.; CKaMbsi-

56 mr

VueOHas aymuropus i cemuHapckux 3ansatuid (Ne202) 386132, PU, | Cron mis npenonasarens - 1
r.Hazpanp, 'amyp3ueBckuii okpyr, yn. Marucrpansnas, 39a, Kopmyc | mr. (COCTOUT U3 2-X CEKIHi);
3E CTyn jansi mpernojaBatens -1
IIT.; HocKa - 1 wt.; cron - 14
IT.; CTYJIbsI-28 1T.
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http://www.edu.ru/
http://www.mathnet.ru/

Pabouas nporpamMmma IUCHUILIIIMHBL <<I/IHT€FDaJIBHBI€ YPaBHCHUA W BapHUaIllMOHHOC

HCUHMCIIEHUE» COCTaBlieHa B cooTBeTcTBUH ¢ TpeboBanusmMu PI'OC BO mno HampaBieHuto
noarotoBku 03.03.02 dusuka, yTBEp>KASHHOTO MPUKAa30M MUHUCTEPCTBAa 00pa30BaHUs U HAYKU
Poccuiickoit @enepannu ot « 07 » aBrycra 2020 r. Ne 891.

[Tporpammy cocraBmit: pod. kadeapsl «Maremarnueckuit aHammu3» M. [[. Cynteiro

[Iporpamma omo6peHa Ha 3aceganuu kadeapsl «MareMaTHuecKuil aHaII3»
ITpotokon Ne 10 ot «20» urons 2023 roga

[Tporpamma coriracoBaHa ¢ 3aBeAyIONIUM BhITycKaromei kadenpoit Hamerueroit M. A.

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkysbpTeTa
ITporokon Ne 10 ot «23» urons 2023 roga

[Tpencenarens Y4eOHO-METOIMISCKOTO COBETa (PaKyIbTeTa /HamerueBa M. A.
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CpeneHnsi 0 nepeyTBep:KIeHHH MPOrpamMMbl

perucrpanuuun H3MEHEeHHH

Ha oO4YepeaHOH Y4YeOHBIH TO0a H

YyeOHsblii
rong

Pemrenue

Kadeapsl
(Ne mporokoa, 1ata)

BHecenHbIe U3MEHEHUS

IMonmuce 3aB.
kadenpoit
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