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1. IIEJI Y 3AJIAYU OCBOEHHUS YYEBHOM JUCIUITIJIAHBI

IlenssMu  OCBOGHMSI  JUCIUIUIMHBI B oOmacth  OOyYeHHs, BOCIUTAHUS W  Pa3BUTHS,
cootBercTBYtomuMU 1esim OOI, sBsrorcs:

- u3ydeHHe O0a30BBIX TOHATUH WHTETPATBHBIX YpPaBHEHUU W BApUAIMOHHOTO WCUYHUCIICHUS,
OCBOCHHME OCHOBHBIX MPUEMOB PEIICHUS TPAKTUUYECKUX 33]1a4 M0 TEMaM JUCHUTLTUHBI;

- MMOJITOTOBKA K MOUCKY W aHaJIU3y PO HIbHOW HAYYHO-TEXHUYECKON HH(OpMAIiu, He0OXO0AMMOM
JUISL pelleHrs] KOHKPETHBIX HAy4YHO-HCCIICIOBATEILCKUX M MPUKIAIHBIX 33/ad, B TOM YHUCIE MPHU
BBITIOJIHEHUH MEK]IMCIUILTMHAPHBIX TPOEKTOB;

- (QopmMupoBaHHWE  CONHAIHLHO-TUYHOCTHBIX KA4eCTB CTYACHTOB:  IIEJCYCTPEMIICHHOCTH,
OpPraHU30BaHHOCTH, TPYJONIOOUs, KOMMYHHUKATUBHOCTH, TOTOBHOCTH K JEATEIHHOCTH B
po¢eCCHOHAIBHON CpeJie, OTBETCTBEHHOCTH 3a MPUHATHE MPOPECCHOHATBHBIX PEIICHUMN.

2. MECTO YYEBHOM JUCOUILINHBI B CTPYKTYPE OIIOII BO

JlucnunimHa SBISETCS OJHOW M3 OCHOBHBIX JUCIHUIUIMH OOS3aTeIbHOW YacTH MaTeMaTHYECKOTO
[UKJIa y4eOHOro IIaHa TOJATOTOBKM OakajaBpa 1Mo JaHHOMY HampaBlieHUIO. JlaHHAs JUCIUTUIHHA
SBIISICTCS MPEALIECTBYIOIMIEH IS U3YUYCHHsI CIEAYIOIUX TUCHUILTUH: «JIuHelHbIe U HelIUHEHHBIe
ypaBHEHUS (PU3UKNY.

Taoauua 2.1.
Cas3b qucuuninibl «AHTEerpajbHble ypaBHEHHUS] M BAPHALIMOHHOE HCYHCIEHUE» C
NpeamecTBYIUMHI AUCHUIIMHAMHA U CPOKHU UX U3YYEeHU S

Kox JIMCIUTUIMHBL, TTPEIIICCTBYIONINE TUCIIATIIIHE Cemectp
JUCIHATIINHBI «/HTerpanpHble ypaBHEHHUS U BAPUALIMOHHOE UCUHCICHHUE)
b1.0.06.01 MaTteMaTHYeCKUH aHaJIN3 1,2,3

Taoauna 2.2.

Ces3pb AUCHHUITJIMHbI «I/IHTeraJ'IbeIe YPABHECHHUSA U BapHAallHOHHOEC MCUYMCICHHE» C
HoCJICAY OINUMHA JUCHUIIVIMHAMHA U CPOKH UX U3YYCHUSA

Kon Jucuunnuuel, cieayronme 3a nucuuiinaon « Marerpansasie | CeMectp
JUCIUIINHEI YpaBHEHHUs U BaApHALIMOHHOE UCUHCICHUE
b1.B.05 JluneiiHble 1 HEMTMHEWHbIE YpaBHEHUS PU3UKU 7

Tab6auua 2.3.

CBs3b AUCHHUIIJIMHBI «I/IHTeraJII)HI)Ie YPAaBHCHHUA U BADUAINUOHHOEC UCHUCIIEHUE» CO
CMEKHBIMU JUCHUIIJINMHAMMU

Kon JcuuIanHbl, CMEKHBIE C TUCIMIUIMHON «HTerpanbHbIe Cemectp
JUCIUIIMHBI YpaBHEHHUS U BapHALIMOHHOE UCUHCIICHUE)
b1.0.06.06 Teopust BEpOATHOCTEN U MaTeMaTU4YeCKasi CTaTUCTUKA 5

3.KOMHIETEHIIUN OBYYAIOIIEI'OCsI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
YYEBHOU JUCHUIIJIMHBI. OKUJAEMBIE PE3YJIbTATBI ObPA30OBAHUSA U



KOMIIETEHIIMH OBYYAIOILEr OCS 110 3ABEPIIEHUY OCBOEHHUSI [IPOI'PAMMbI
YYEBHOI JUCHMUILIMHBI (MOTYJIST)

Kon
KOMIIETEHI]
5071

Haumenosanue
KOMIIETEHIIHN

Nunukatop JOCTHKEHUS
KOMIIETEHIINHU

(3axpenierHblll 3a OUCYUNTIUHOUL)

B  pesynbrare  ocBoeHHS]
JUCLUIUIMHBL 00y4aromuiics
JOJIKEH:

VK-1.

Cnocoben
OCYIICCTBIISATh
MIOUCK, KPUTHYECKUH
aHAIU3 W  CHHTE3
uHpopmanuu,
MPUMCHSITh
CHCTEMHBIN TOIXO0]T
TUTS pelieHus
MIOCTABJICHHBIX 3314

VYK-1.1. Anamu3upyer 3amaudy,
BBIJICIISIS ee 0a30BbIE
COCTaBJISIIOLIUE;

YK-1.2. Onpenenser,
UHTEPIPETUPYET U PAHKUPYET
uH(popManuo, TpedyeMyr s
pellleHus TOCTaBICHHOM 3a/1a4H;
VK-1.3. OcyiecTBisieT TMOUCK|
uHpoOpMallUd AN peIICHUS
IIOCTaBJIECHHOMN 3a/1a4n 10|
pa3IMYHBIM THUIIAM 3aIIPOCOB;
YK-1.4. [Tpu 00paboTKe,
uHpopManuyu OTIUYaeT (aKThl
OT MHEHUH, HWHTEPHpPETaLni,
OIICHOK, dbopmupyeT
CcOOCTBEHHBIE MHEHHUSI i1
CY>KJICHHS, apTYMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PCHHS;

VK-1.5. PaccmarpuBaer 51
npeziaraeT BO3MOKHBIC
BapHaHTHI pelieHus
IMOCTaBJICHHOM 3aJa4d, OIlCHUBAs
UX TOCTOMHCTBA M HEJOCTATKH.

3HaTh TEOPETHYCCKHE]
OCHOBBI, OCHOBHBIE ITOHSITHS,
3aKOHBI U MOJIEJIA OCHOBHBIX
pa3nenoB (GU3HKHY;

YMeTh IOHMMaTh, M3JIaraTh
51 KPUTHYCCKH
aQHATM3UPOBATh (PUBUUYECKYIO
UH(OPMALIHIO.
ITonp3oBaThbes
TEOPETUYCCKIMH OCHOBAMH,
3aKOHAMH H  MOJEIAMU
bu3uKy;

Baanerp QusnueckumMu H
MaTeMaTUYECKUMHU
MeTOoJaMH  00pabOTKH U
aHaiM3a uHpOpManUU B
00JacTH OCHOBHBIX Pa3fesioB
bu3uku.

OIlIK-1

Crioco0GeH IpUMEHSTH
0a3oBbIe 3HaHUSA B
oOnactu ¢bu3nKo-
MaTeMaTHYECKUX ||
CCTCCTBCHHBIX HAYK B|
chepe CBOEH
npodecCuoHATBHON
JEATEILHOCTH.

OIIK-1.1. OO6magaer 06a30BBIMY]
3HaHUAMHU B o0nacTu (PU3MKO-
MaTEeMaTHYECKHUX HayK,
HEOOXOJMUMBIMU Ui PEIICHUS
npodeccuoHaNbHBIX 3a/au.
OIIK-1.2.  ApryMEHTHpPOBaHHO
pUMEHsIET (U3HYECKHUE 3aKOHBI
U MaTeMaTU4eCKHe METOJbI IJis
pelIeHus 3a7ad TeOPETUISCKOTO
Y TIPUKIIAJTHOTO XapaKTepa.
OIIK-1.3. OOmamaer HaBBIKAMU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO
WCCIICTIOBAHHUSI
npo¢eCCHOHATBHON
JESITEIbHOCTH, pelieHus
npoeCCHOHAIBHBIX ~ 3a7a4 B
obnactu (pU3UKU U CMEXKHBIX C
Hel €CTECTBEHHOHAYYHBIX|

00BEKTOB

JUCITUITIINH.

3HaeT (HU3NYECKHUE OCHOBBI
MEXaHUKH, MOJIEKYJIIPHOI
(bu3ukuy, IIPUPOLY
KOJIeOAHHMI U BOJIH, OCHOBBI
TEPMOIUHAMHUKH,
3JIEKTPUYECTBA 51
MarieTu3ma, ONTHKH,
OCHOBBI aTOMHOM u
91 (S0)3 (1) bu3uKH,
NOHUMAET  MHUPOTYy |
OTPAaHUYEHHOCTh
NpUMEHEHUS ¢buzukn
HCCTIEIOBAaHUIO TIPOIECCOB
U SIBJICHUH B MpUpOJE U
oOrmrecTBe.

YmMmeer HCIIOJI30BaTh
TEOPETUUECKHUE 3HAHUS TIPH
OOBSICHEHUH  PEe3yJIbTAaTOB
AKCTICPUMEHTOB,
OPUMEHSTh  3HAaHUS B




oOJactu buzukn s
OCBOCHUS

o0menpodeccuoHaIbHBIX
JMCIMILUIAH W PeIICHHS
npodecCHOHATBHBIX 3a/1ad,
OLICHUBAET JIOCTOBEPHOCTH

HIOJTY4EHHOTO pelieHus
3a7a4M.

Bunaneer HaBbIKAMU,
Gu3nYeCcKUX HCCIeTOBaHUM,
crocoOeH nepe1aBarh
pe3yibTaT IIPOBEICHHBIX

HACCIe0BaHuN B BHUJIC
KOHKPETHBIX PEKOMEHIAIUH
B TEpPMHMHAaX IIPEAMETHOU
o0iacTH 3HAHUS.

IL1anupyemsle

Tao6auna 3.1

€3yJbTaThbl oﬁyqemm 110 YPOBHAM C(bopMI/IPOBaHHOCTH KOMIIeTeHI Uil

Konabr
KOMIIETEHITI
(PI'0C)

YpoBeHb
c(hOpMHPOBaHHOCTH
KOMIICTCHIIM

[Inmanupyemsle pe3ysbTaTbl 00yUeHHS

YK-1

BrIcokuii ypoBeHb

3HaTh: TPUHIUIBI HAYYHON OpraHU3AlMHU TPYHa.
YMeThb: OPHEHTHPOBATHCS B Pa3BUTHU OOIIECTBA,
ONPENETATh MEPCHEKTUBHBIEC HAIPABJICHUS CBOUX
Hay4yHbIX HcCcleoBaHUWA. BJlageTb: HaBbIKAMHU
COBEpPILEHCTBOBAHUSA u pa3BUTHS CBOETO
MMOTEHITHAIA

ba3oBbIi1 ypoBeHb

3HaTh: CIOCOOBI COBEPIICHCTBOBAHUS 1 PA3BUTHS
CBOET0 MHTEIJIEKTYaJIbHOT0, KyJIBTYPHOTO,
HPaBCTBEHHOT0, (PU3HUYECKOTO U
po¢eCCHOHANBHOTO YPOBHSL.

YMeThb: BBIIENIATh HEIOCTATKHA CBOETO
00HIEKYJIETYPHOTO YPOBHS pa3BuTUs Biaaers:
HaBBIKaMU MOJTyYeHUS U pabOTHI C
WHPOPMAITUOHHBIM [TOTOKOM B MEYaTHON H
AJIEKTPOHHOU (hopMax; HaBBIKAMHU BBHITIOJTHEHHUSI
HaYYHO-UCCIIEI0BATENBCKON PadOTHI.

MuHNManbHBIA YPOBEHD

3HaTh: COBpeMEHHOE 3HaYeHNE HH(POPMALUOHHBIX
TEXHOJIOTHH B PHU3KKe U PU3HIECKOM 00pa3oBaHUM
YMeTh: CTaBUTH LIENU 1 33a49M JUIS BBITOTHEHUS
KOHKPETHBIX pabOT, MPOSIBISTH HACTOHYUBOCTH B
JIOCTH>KEHUH TIOCTABIICHHBIX IIEJTH U 3a]1a4.
Baaners: HaBbIKAMHU apTyMEHTHPOBAHO OIICHUBATH
3aKOHOMEPHOCTH UCTOPUYECKOTO U
HSKOHOMHMYECKOTO Pa3BUTHUS

Koabl
KOMIIeTeHIIU I
(®1roC

Komnerenmus

CemecTp ¥ HeleJisl U3yYeHUS

OIIK-1

Bricokuil ypoBeHb

3HaTh: OCHOBBI MATEMAaTUYECKOTO aHANIN3A,
Teopuu (PYHKITHI KOMIUIEKCHOU TTePEMEHHOM,
AHAJUTUYECKON FeOMETPUU, BEKTOPHOTO U
TEH30PHOTO aHaun3a, MU epeHIUATBHBIX U
WHTETPAIbHBIX YPaBHEHUH, BAPUAIHOHHOTO
WCYHCIICHHSI, TEOPHH BEPOATHOCTEH U
MaTeMaTUYECKON CTaTHUCTUKHU.




YMeTh: UCIOJBL30BaTh MATEMATHUSCKUH armapar
JUTSL OCBOCHUS TEOPETUYCCKIX OCHOB H
MPaKTUYIECKOTO UCTIONHE30BaHUS (PUIUUECKUX
METOJIOB.

BnaneTrb: HaBEIKAMU HCIIOE30BaHUS
MaTeMaTHYEeCKOTO arnapaTa JJisl peIieHus
(dhH3UYecKuX 3a/mad.

basoBeblil ypoBeHb

3HATh: COBPEMEHHBIC CIIOCOOBI HCITOJIE30BaHUS
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B BRIOPaHHOU chepe NeITeTbHOCTH
YMeTh: UCMoNb30BaTh MAaTEMaTUYECKUH amnnapar
JUTSL OCBOCHUS TEOPETUYCCKUX OCHOB H
MIPaKTHYECKOTO UCIIOIb30BAHMS (PU3HISCKHIX
METOOB.

Biaaaern: HaBBEIKAMY UCITIOIB30BAHMS
MaTeMaTUYECKOTO anmnapara

MuHUMaNbHBII YPOBEHB

3HaTh: OCHOBBI MATEMATHYECKOI'O aHAIM3a,
WHTETPAbHBIX YPaBHEHHU, BAPHUAITHOHHOTO
HNCUUCIICHUA.

YMeTh: BEIOWpATh SKCIIEPUMEHTAIBHEIE U
pacueTHO-TEOPETHUECKUE METO bl HCCIIEIOBAHUS
Bnaners HaBBIKAMU TTOUCKA U KPUTUUECKOTO
aHanu3a UHGOPMAITUH 110 TEMATUKE TIPOBOIUMBIX
HCCIIEJOBAHNM.




4. CTpyKTYpa U coJep:kaHue TUCHUITUHBI « AHTerpajibHble YDABHEHHS U BAPHALMOHHOE

HCYUCICHHE)»
4.1. CTpyKTYypa IMCHUILTHHBI
OO0wast TpyA0E€MKOCTb AUCHUILIMHBI COCTABISAET 2 3aU€THBIX €AMHUL], /2 Yaca.

Ne n/m

HaumeHoBaHMe pa3iesioB U
TeM TUCHUILIMHBI (MOTYJIs1)

ceMecTp

Bunsi yueoHoii padoThl, BKJIIOYAs

CAMOCTOSITEIbHYIO padoTy
CTYIEHTOB M TPY0eMKOCTh (B
AY

DopMbI TEKYHIEro

KonrakTHas

padora padora

CamMmocTosiTeIbHAS

arrecrauuu (no
cemecmpam)

KOHTPOJISI yCIEBAEMOCTH
(no nedenam cemecmpa)
DopmMa NPOMeKYTOYHOH

Bcero

J1p. BU/IbI KOHTAKT. pabOTHI

Bcero
Kypcosas pabota(npoekr)

HO,HFOTOBKa K DK3aMEHY

[MpakTHyeckue 3aHsATHSI
JTaGopaTopHBIE 3aHATHS

Jlexknun

/Ipyrue BHIBI CaMOCTOSATEIBHOM PabOTHI

[MpoBepka 3cce U MHBIX TBOPYECKUX PadOT

[MpoBepka KOHTPOJIBH. padoT

CobecenoBanue
KommokBuym
IIpoBepka TecToB
IIpoBepka moknaaa

KypcoBas pabora (IpoeKT)

Ap-

HHTrerpasnbHble  ypaBHEHMS
C BBIPOXKICHHBIMH sIpaMU B

rrTranon ITATTNANT TDITT T

Paznen 2. IpuHOUm CKaThIxX
0TOOpaKEHHH. Meron
MOCJIETOBATEIBHBIX

MPUOTKEHUH. ITonsitue

w

Paznen 3. Ilpumenenue
MeTO/Ia TOCIIeJOBATEIbHBIX
MPUOITMKEHHI:

MHTErpaJibHbIe YPABHEHHS C

Paznen 4. Unterpanbhbie

N/NADIIAIIIIA O TITNOUIR DAL IILTAL

Paznien 5. Unterpanbhbie

NNADTATAI & TITNOTARDATLITLIN

Paznien 6 Nnterpanbhbie
ypaBHeHHs1 Bonbreppa n
Dpearonbma co caaboit
0coOeHHOCTRI0. MeToJ| uX
DpeleHns. MHOr000pa3uu

Paznen 7 Uuterpanbhbie
ypaBHeHus1 BonbTeppa u
OpearoabpMa IepBOro poja,
00001IeHHOE YpaBHEHHE
AbGens

OO61wast TpyI0eMKOCTb, B
Hacax

72

18 |16 38 38

[IpomexxyTouHast

Dopma

3ayer X

3ayeT ¢ OLEHKOM

DK3aMeH




4.2. Conep:xaHue TUCUUILINHBI
Pazpgen 1.

«/HTerpanbHble ypaBHEeHUD)
1. MaTerpaibHble YpaBHEHHS ¢ BBIPOXKIEHHBIMH SIPAMU B KIIACCE HEMIPEPHIBHBIX (YHKITHIA.
Cenenue k cucteme anreOpanmueckux ypaBHeHUH. CoOCTBEHHbIE YHUClIa U COOCTBEHHBIE
¢ynkuuu. Teopemsr @penronsma. PezonbBenTa.
2. TlpuHnmn cxatbiXx OoTOOpakeHWH. MeToa MmocienoBaTeNbHbIX NpuOImkeHuil. IlonsTue
omneparopa. [Ipumepsl. Merpuueckoe npoctpanctBo Cla,b].IIpoBepka akcnoM METPHUYECKOTO
npoctpancTBa. Cxoaumocth B C[a,b]. Onpenenenue hyHIaMEHTATBHOM MMOCIEI0BATEILHOCTH.
Oripezenienne MOJIHOTO NpOCTpaHCcTBa. [IpruMepbl MOIHBIX U HETIOIHBIX TPOCTPAHCTB.
Teopema banaxa (mocTtpoeHue MOCHEIOBATEIbHBIX  MPUOIMKEHUN, J0Ka3aTeIbCTBO
CYyILIECTBOBAHUS U €AMHCTBEHHOCTH PEILICHUS YpaBHEHUA AX=X).
3. IlpumeHeHune MeToAa MOCIEAOBATENbHBIX MPUONMKEHUI: WHTErpalibHbIe ypaBHEHUS C
MajblM  HEMNPEPBIBHBIM  SIAPOM, WTEPUPOBAHHBIC  s/Ipa, PE30JIbBEHTA; HEITUHEHHBIC
WHTErPAJIbHBIE YPABHEHUS C HENPEPBIBHBIM SAPOM; HUHTETpalibHble ypaBHeHUsi Boibreppa,
WTEPUPOBAHHBIE SAPA, PE30JIBBEHTA JIJIS1 HETO.
4. nTerpanbHble ypaBHEHHUS C IPOU3BOJIBHBIM HEMPEPBIBHBIM siAPOM, TeopeMbl Opearoapma.
5. MHTErpasibHbIe ypaBHEHUS C IPOU3BOJIBHBIM HENIPEPBIBHBIM A1poM. Teopemsl Opearonbma.
6. Nnrerpanbubie ypaBHenust Bonbreppa u @penronbsma co cnaboit ocoOeHHOCThI0. MeToa nx
pemenus. [Ipumepst.
7. Wnrterpanphbie ypaBHeHuss BonbTeppa u @penronbma mnepBoro poja, 0000IeHHOE
ypaBHeHue AGens.
8. IIpeobpazoBanue Dypoe, ero croiictpa. [Ipumepsr.
9. Perienre MHTErpaIbHOTO YpaBHEHUS TUTIA CBEPTKH.

Pazpnen 2.
«BapuauuonHoe HCYHCIEHH e
10.0Omnpenenenne pynkimonana. [Ipumepsl. OcHOBHAs leMMa BapyuallMOHHOTO UCYUCIICHUS IJIsI
GYHKIUI 0JJTHOTO U MHOTHX MepeMeHHbIX. Onpe/ieieHre OTHOCUTEILHOTO SKCTpEeMyMa
¢ynkuonana. HeoOxonuMele ycioBus AJis CyIIECTBOBAHUS! OTHOCUTEIBHOIO SKCTpEMyMa st

(GyHKIMOHATOB BHA: f: f(x,y,y)dx, f: F(x,y,y",y", .., y™)dx, f; F(x,y,2y', 2")dx.
11. YpaBuenus Oiinepa u Octporpanackoro. Knaccuueckne 3ajaun BapualiiOHHOTO
UCUHUCIICHUS: 33/1a4a 0 OpaxUCTOXPOHE, 3ajaua O Ie0Ie3NIECKUX JINHUSX,
W30IEPUMETPUUECKHE 3aJaUH.

5. NEPEYEHb YYEBHO-METOANYECKOI'O OBECIHEYEHUSA AJIs
CAMOCTOSTEJBbHOM PABOTBI OBYYAIOIIUXCS IO JUCIHUATIIMHE
MOAYJIIO)

5.1. VYueOHO-MeTOAMYEeCKOe o0ecrneyeHue. YCIEIIHOE OCBOCHHE Kypca TpeOyeT
HANPSDKEHHOM  caMOCTOATeNbHOW paboThl CTydeHTa. B mporpamme Kypca TpUBEIEHO
MHUHHUMAJIBHO HEO0OXOauMOe BpeMsi il paboThl cTyneHTa Haa Temou. CamMocTosTenbHas
paboTa BKIIOYaeT B ceOsl UTEHUE JIEKIUH U PEeKOMEHIOBAaHHOW JTUTEpPaTyphl, pEelIeHne 3aj1ad,
MpeayiaraéMbIX CTYACHTaM Ha JICKIUSIX W TMPAKTHYECKUX 3aHATHUIX, pa30op MpOOIEMHBIX
cuTyanuid. PykoBOJICTBO U KOHTPOJIb 32 CAMOCTOSITEIHbHON pabOTOM CTYAEHTa OCYIIECTBISIETCS
B ¢dopMe HHAMBUIYATbHBIX KOHCYJbTAMi. J[JI1 aKTUBH3AIMH CaMOCTOATEIBLHON pPabOThI
CTYJIEHTOB U SKOHOMHUHU BPEMEHHU, OTBOJUMOIO Ha JIEKIIMOHHBIN KypC, PSJ TEM BBIHOCUTCSI Ha
camocrosTenbHoe n3ydeHue. CamocrosiTenbHas paboTa CO CTyJIEHTaMH MPOBOAMTCS B YaChl
CaMOCTOSITENIbHOW paboTel B (opMe KOHCyNbTalMil. Pacrpenenenue 4acoB pyKOBOJCTBa
CaMOCTOSITEIbHOW pPabOTON YUYHTHIBAET Ba)XHOCTh pPACCMAaTPUBAEMOW TEMbI M BO3MOXKHYIO
CIOKHOCTh TPU OCBOCHHH ee¢ cTyneHTamu. CamoctosTenpHas paboTa CTYJIEHTOB
paccMaTpuBaeTcs Kak BUJl y4eOHOTO TpyAa, MO3BOJISIONIHI IeJIeHanpaBIeHHO (OpMUPOBATH U



pa3BUBaTh CaMOCTOSITENIBHOCTh CTYJ€HTAa KaK JIMYHOCTHOE KA4eCTBO IPHU BBINOIHEHUU
pa3IMyYHbIX BUJOB 33JaHU W TPOpabOTKE AOMOJHUTENIBHOro ydeOHoro matepuana. [lns
YCTEIIHOTO BBIMIOJIHEHUS PACUETHBIX 3aJaHWii, HamucaHus pedepaToB U MOATOTOBKH K
KOJUIOKBUYMY, NOMHUMO MAaTE€pHAIOB JIEKIMOHHBIX M MPAKTHUYECKUX 3aHATUN, HEOOXOIUMO
UCIIOJIb30BaTh OCHOBHYIO W JIONOJIHUTENBbHYIO JIUTEPATypy, YKa3aHHYIO B KOHIIE JIaHHOU
paboueii nmporpammbl. JlJis caMOCTOATENbHONW pabOThl CTYACHTaM MOATOTOBJICHBI CIEIYIOIIHIe
pazJiesbl TEOPUH UHTETPAIbHBIX YPAaBHEHUH U BAPUALIMOHHOTO UCYUCIICHUS.

1. ®OynkuuoHamnel, 3aBUCANIME OT MPOU3BOJHBIX BBICIIMX MOPAIKOB. YpaBHEHHE Oiinepa-
Ilyaccona.

2. OYHKIMOHABI, 3aBUCAIIME OT (PYHKIIMHA HECKOJIBKUX TEPEMEHHBIX. YpaBHEHHE Jiiiepa-
Octporpaackoro.

3. YcioBHbIi 3kcTpemyM. M3onepumeTpudeckas 3aiaqa.

4. YcnoBHbll 3kcTpeMyM. 3asada Jlarpanxka. ['0J10HOMHBIE M HETOJIOHOMHBIE CBSI3H.

5. IonsTus 06 ynpapisieMbIX 00bEKTax.

6. JlonmycTrMble ynpaBieHUs.

7. lMpunuun makcumyma (IloHTpsiruna).

Bo BpeMsi NeKIMOHHBIX M IPAKTHUUECKUX 3aHATUN CaMOCTOSTENbHAs paboTa pealn3yercs B
BUJIC PEIICHUs CTYJCHTaMH WHAMBHUAYAIbHBIX 3aJaHUM, U3y4eHUsS YacTU TEOPETUUYECKOTO
Marepuaia, npeaycMmoTpertHoro ydeOHbM mianoMm OOII. Bo BHeayauTopHOE BpeMsi CTYACHT
U3y4aeT PEKOMEHJIOBAHHYIO JIMUTEPaTypy, TOTOBUTCS K JICKIIMOHHBIM U MPAKTHYECKUM
3aHATHUSIM, cOOECeOBaHUSIM, YCTHBIM OIIPOCaM, KOJIJIOKBUYMY M KOHTPOJbHBIM padoTtam. [Ipu
MOJITOTOBKE MOKHO ONMUPATHCS HAa KOHCIIEKT JIEKLIUN U TUTEPaTypy, MPEINIOKEHHYIO B pasjiene
9 nmanHoW pabouei mporpammbl. B ykazaHHOM pasjene pacrioiioKeH CIHUCOK OCHOBHOM U
JOTIONTHUTENILHOW JIUTEepaTyphl, a Takxke HeoOxoaumble HuTepHer-pecypebl. Iloaroroeka
TEOPETUYECKOTO  COOOIICHHS Ha MPAKTHYECKOE 3aHATHUE  BBINOJIHSACTCS  CTYIECHTOM
CaMOCTOSITENIbHO, HO 10 COIJIaCOBAaHHMIO C IPENoJaBaTeleM TEeMbl COOOIIEHUS. DTO MOMKET
OBITH, HANpUMeEp, COOOIICHHE O >KU3HU M JESITEIIbHOCTH BEJIUKUX YYEHBIX-MaT€MAaTHUKOB,
TEOPEMBI, KOTOPBIX U3y4alOTCS B JAaHHOM Kypce, UM WHTEPECHbIe 3aMevaHusi, (akThl 0 TeMe
JEKIUU (MPAKTUYECKOTO 3aHSITHS).

6. OLUEHOYHbIE CPEACTBA A1 TEKYLLEITO KOHTPO/1A YCMEBAEMOCTU U
NPOMEXYTOYHOW ATTECTAL M.

PyOe:xHbIii U CcyMMapHbIH PEHTHHT MO JUCHUILINHE

Peiitunr KouTtp. padora Ne 1 | Jlekuuu IIpakTrueckue [TocemaemocTb
IIEpBOIO 3aHATHS 3aHATUN
KOHTPOJIS
KonnuecTtso 16 7 7 5
6amtoB (20-35)
Peiitunr Kontp. pabora Ne 1 | Jlekuuu IIpakTrueckue ITocemaemocts
BTOPOTO 3aHATHS 3aHATHI
KOHTPOJIS
Komnnuectso 16 7 7 5)
6amioB (21-35)
HTorosasi oueHKa no JMCUMILINHE
OLICHKA OTJINYHO XOpOIIO | YAOBJIETBOPUTEIBHO | HE YJIOBIECTBOPUTEIBHO
PEHTHHT 91-100 81-90 61-80 0-60
Tab6aunna 6.1

IlIxana ¥ KPpUTEPUH OLEHKH NIPOMEKYTOYHOH aTTecTallui B (popMe IK3aMeHa



Onenka | YpoBeHb OO6uue TpeboBaHus K [Inanupyemslie
(6amner) | chOpMHUPOBAHHOCTH | pe3ybTaTaM aTTECTAIIUHU B pe3yabTaThl 00y4eHUsI
KOMIETEHIIUN dopme 3auera
«3auteHo» | Breicokuii ypoBeHb | Teoperuueckoe copepkaHue 3HaTh BCE METO/IbI
(61-100) Kypca OCBOCHO MOJHOCTHIO 03 | auddhepeHnnpoBanus 1
poOEIIOB WK B LIEJIOM, WU UHTETPUPOBAHUS
OoJbILIEH YacThIO, YMmernb pemaTh 3a1aun
HEO0OXOUMBIE TPAKTUUYECKHE | MaTeMaTH4EeCKOIro
HaBBIKU PaOOTHI C OCBOCHHBIM | aHAJIN3A.
MaTepuaioM chOpMUPOBAHbI Buaagers Bcemu
WJIM B OCHOBHOM METO/IaMH U
c(hopMUpOBaHbI, BCE UITU crocobamu
OOJIBILIMHCTBO JI0Ka3aTeJIbCTB
MPelyCMOTPEHHBIX paboyeii MaTeMaTU4eCKOTo
IIPOrpaMMoil yueOHBIX aHanu3a
3aJJaHU} BBITIOJHEHBI,
OT/ICJIbHBIC U3 BBIOJTHEHHBIX
3aJlaHuM coJepKaT OMIHMOKH
baszossli1 ypoBens | Teopetuueckoe coaepxanue 3HATBH OCHOBHBIE
Kypca OCBOEHO B 11eJIoM 0e3 METO/IBI
po0eoB, HEOOXOIMMbIE G hepeHIMPOBAHKS U
MPAKTUYECKHE HABBIKU Pa0OTHI | HHTEIPUPOBAHUS
C OCBOEHHBIM MaTEpUaJIOM B Ymers pemiath
OCHOBHOM C()OPMHUPOBAHBIL, MPAKTHYECKUE 33]1a4H
IIpelyCMOTPEHHbIE paboueit MaTeMaTUYECKOT 0
yueOHOI nporpammont aHam3a.
y4eOHbIe 3a/IJaHus BBITIOTHEHB! | BaaaeTrs oCHOBHBIMU
C OTJIETTbHBIMU HETOUYHOCTSIMU, | METOAAMH U
KayeCTBO BBITIOJTHEHUS crocobamu
OONBIIMHCTBA 3aJaHHHA JI0Ka3aTeIbCTB
OLICHEHO YMCJIOM 0aJlioB, MaTeMaTUYeCKOTo
OJIM3KUM K MAaKCUMYMY. aHayM3a
MuHUMaIbHBIN TeopeTnueckoe coepxanue 3uaTh HeOOXOIUMBII
YPOBEHb Kypca OCBOEHO MUHHUMYM METOIOB
3HaTh ypoBEHb OOJIbILEH b depeHIMPOBaHUS U
YacThI0, HO MPOOETbl HE HOCAT | MHTErPUPOBAHUS
CYILLIECTBEHHOT'O XapakKTepa, YmMmeTsh pemarthb
HEO0OXOUMBIC TPAKTUYECKHE | CTAaHAAPTHBIC 33/1a4H
HaBBbIKU pabOTHI C OCBOCHHBIM | MaT€MaTH4ECKOI0
MaTepuaioM B OCHOBHOM aHaiamn3a
chopmupoBanbl, 00TBIUHCTBO | Baagers ciocobamu
IPeyCMOTPEHHBIX paboueit JTI0Ka3aTeIbCTB
y4eOHOM TTporpamMmoit OCHOBHBIX (haKTOB
y4eOHBIX 3aJaHHIA
BBITIOJIHEHBI, OT/ICTILHBIC U3
BBINIOJIHEHHBIX 3aJJaHUM
COJIEpKaT OIHOKH.
«He KOMIIETEHIINH, TeopeTnueckoe cosiepxanmne [Inanupyembl
3aUTEHO» | 3aKPEIUIEHHBIE 3a Kypca OCBO€HO YaCTHUYHO, pe3yNbTaThl 00YUYCHHS
(MeHee JUCLIUILIMHON, HE HEO0OXOAMMBIC HABBIKU PaOOTHI | HE JOCTUTHYTHI
61) c(OpMHPOBAHBI He c(hOpMUPOBAHBI HITH

c(hOpMHUPOBAHBI OTACIBHBIC U3
HUX, OOJIBIIIHHCTBO




IPeIyCMOTPEHHBIX paboueit
y4eOHOM TTporpamMmoit
3aJJaHU¥ HE BBITIOIHEHO J100
BBIIOJIHEHO C TPYOBIMH
OIIMOKAaMU, Ka4eCTBO UX
BBITTOJIHEHUS OI[CHEHO YHCIIOM
0ayyIoB, OJIU3KHUM K
MUHHMYMY.

Taoauna 6.2

CooTBeTCTBHE (l)OpM OLHCHOYHBIX CPEACTB TEMaM NTUCHUIIJINHBI

n/n

TeMa

®dopma
OLICHOYHOI'O
CpelcTBa

1-3

WHTerpanbHble ypaBHEHUS C BBIPOXACHHBIMHU SApaMU B Kiacce
HenpepbiBHBIX GyHKIUH. CBeleHHEe K CUCTEME anredpandecKux
ypaBHeHHiH. CoOOCTBEHHbIE 4YHCIa W COOCTBEHHBIE (DYHKIUH.
Teopemsr  ®pearonbma. PeszonbBenTa. IlpuHIMN  CKATBIX
oroOpakeHmit. MeTox  MOCIENOBATENbHBIX  MPHOIMKESHHA.
[Tonstue oneparopa. [Ipumepsr. Merpuueckoe npoctpanctso Cla,
b].IlpoBepka akCMOM MeTpUYECKOTro mpocTpaHcTBa. CXOAMMOCTD
B C [a, b]. Onpenenenue byHIaMeHTaIbHON
nocieaoBareabHocTU.  OmpeneneHue IOJIHOTO IMPOCTPAHCTBA.
[IpuMepsl MOJMHBIX M HENOJIHBIX IpocTpaHCTB. Teopema banaxa
(mocTpoeHue mociaen0BaTeNbHbIX NPUOIMKEHHUH, 10Ka3aTeIbCTBO
CYILECTBOBAHMSI M €IMHCTBEHHOCTH PELICHMs YpaBHEHHS AX=X.
[Ipumenenue  MeToJa  IMOCJIENOBATEIbHBIX  NPUOIMKEHHIM:
WHTETPAJIbHBIE YpPAaBHEHUS C MaJlbIM HENPEPBIBHBIM  SPOM,
UTEPUPOBAHHBIE fJIpa, PE30JbBEHTA; HEIMHEWHbIE MHTETPaIbHbIE
YPaBHEHUsI C HENPEPBIBHBIM SIPOM; WHTErPaJbHbIE ypaBHEHUS
BosbTeppa, nTepupoBaHHbIE s1/1pa, PE30JIbBEHTA JUIsI HETO.

Tecr no
TEOPETUYECKOM
y matepuainy (0-
7 GamioB)

WHTerpanbHble ypaBHEHUS C BBIPOXKACHHBIMH SApaMHU B Kiacce
HemnpepbIBHBIX (PyHKIMH. CBeAeHHE K CUCTEME anreOpandecKux
ypaBHeHUH. COOCTBEHHBIE YHMCJIa M COOCTBEHHbIE (DYHKIIMH.
Teopembr  ®penronbma. Pe3zonbBenTta. [IpuHnmm — cxatbix
oroOpakeHnii. MeToa  mociaenoBaTeabHBIX  MPHUOIMKECHUH.
[Tonsitue oneparopa. Ilpumepst. Metpuueckoe npoctpanctso Cla,
b].IlpoBepka akCMOM METPHUYECKOTrO MpocTpaHcTBa. CXOAUMOCTH
B C [a, b]. Onpenenenne dbyHIaMEeHTaTBHOM
nocneaoBareabHocTH.  OIpeneneHue IMOJIHOTO  NPOCTPaHCTBaA.
[IpuMepsl MOJMHBIX M HENOJIHBIX IpOCTpaHCTB. Teopema banaxa
(mocTpoeHue Mocie0BaTeNbHBIX MPUOIKEHUH, TOKa3aTeIbCTBO
CYILIECTBOBAHMSI M €IMHCTBEHHOCTH PEHICHMs] YpaBHEHHUS AX=X.
[IpumeHnenne  MeTojJa  MOCHENOBATENBHBIX  MPHOIMKCHUMA:
UHTErpalbHblE YPaBHEHHMSI C MaJbiIM HENpPEpPhIBHBIM SAPOM,
UTEPUPOBAHHBIE AJIpa, PE30JIbBEHTA; HEIMHEHHbIE MHTETPAJIbHBIE
YPAaBHEHHsI C HENPEPBIBHBIM SAPOM; HHTETPAIBHBIE YPaBHEHUS
BosbTeppa, nTepupoBaHHbIE s1/1pa, PE30JIbBEHTA JUIsI HETO.

KonTponbHas
pabota Ne 1
(0-16 6amnoB)

4-6

WHTerpanbHble  ypaBHEHUS C IIPOU3BOJBHBIM HENPEPBIBHBIM
anpom, teopemsl Ppearonpma. HHTerpanbHble ypaBHEHHs C
IIPOU3BOJILHBIM HENPEPBIBHBIM A1poM. Teopemsl Ppenronsma.
WuTterpansuable ypaBHeHus: Bonbreppa u @pearonsma co ciaboi

Tect no
TEOPETUIECKOM
y matepuaiy (0-
7 6aynoB)




0c00eHHOCTBIO. MeTO MX pelICHHS.

4-6

WHTerpanbHble  ypaBHEHUS C IIPOU3BOJBHBIM  HENPEPHIBHBIM
anpoMm, teopemsl Ppearonbma. HHTerpanbHble ypaBHEHHS C
IIPOU3BOJIBHBIM HENPEPBIBHBIM sA1poM. Teopemsl Ppenronbma.
Wuterpansubie ypaBHeHus Bonbreppa u @pearonsma co crinaboit
0c00EHHOCThIO. MeTO MX peleHMS.

KonTponbhas
pabota Ne 1
(0-16 6ammoB)

Wurerpanbhbie ypaBHeHus: BosbTeppa 1 ®pearonbMa mepBoro
pona, obobmiennoe ypaBHeHue AOGens. [IpeoOpazoBanue Dypoe,
ero csoiictBa. IIpumepsl. PelieHne HHTETpalbHOrO ypaBHEHHSI
THUIIA CBEPTKHU.

Tect no
TEOPETHUYECKOM
y MaTepuary
(0-7 6annoB)

7-9

Wurerpanbhpie ypaBHeHus: BosbTeppa 1 ®pearonbMa mepBoro
pona, obobmennoe ypaBHeHue AOGems. [IpeoOpazoBanue Dypoe,
ero cpoiictBa. [Ipumepsl. PelieHne HHTETpalbHOTO ypaBHEHHSI
THUIIA CBEPTKHU.

KonTponbhas
pabora Ne 1
(0-16 6ammoB)

10-11

Onpenenenue (QynkuuoHana. Ilpumeprl. OcHOBHas JeMMma
BapHalqMOHHOI'O HMCYUCIICHUA JIA q)YHKHI/Iﬁ OOHOI'O M MHOTI'HX
nepeMeHHbIX.  OmpenesneHue  OTHOCHTENBHOTO  AKCTpeMyMa
GdbyHKIMOHATA.

Tect o
TEOPETUYECKOM
y MaTepuairy
(0-7 6aynoB)

10-11

Onpenenenne (QynkuuoHana. Ilpumeprl. OcHOBHas JjeMMma
BapHallMOHHOI'O HMCYUCIICHUA JIA q)YHKHI/Iﬁ OOHOI'O M MHOTI'HX
nepeMeHHbIX.  OmpenesneHue  OTHOCHUTENBHOTO  HKCTpeMyMa
(dbyHKIHMOHATA.

KonTponbhas
pabora Ne 1
(0-16 6ammoB)

12-13

Heo6xonuMmele yciaoBus AJs CYIIECTBOBAHUS OTHOCUTEILHOTO
SKCTpeMyMa /sl PyHKIIMOHATIOB

b I b I n b ! !
J, FeayyNdx, [ F Gy, y',y", o, y™)dx, [ F(x,y, 2y, 2')ds

Tect o
TEOPETUYECKOM
y MaTepuairy
(0-7 6anoB)

12-13

Heo6xonuMmele yciaoBus AJs CYIIECTBOBAHUS OTHOCUTENILHOTO
sKCcTpeMyMa sl (PyHKLIHOHAIOB

b I b l; 172 b I
J, Feay,yNdx, [ F ey, y',y", o, y™)dx, [ F(x,y,2,y', 2")ds

KonTponbHas
pabota Ne 1
(0-16 6amnoB)

14-15

VYpaaenust Ounepa u Octporpaackoro. Kiaccuueckue 3anaun
BapUallMOHHOI'0 MCUUCIICHUS: 33/1a4a 0 OpaxMCTOXPOHE, 3a7ada o
reoJIe3NYECKUX JTMHUSX, U30IIEPUMETPUUYECKUE 3aauH.

Tect no
TEOPETUYECKOM
y MaTepuairy
(0-7 6anoB)

14-15

VYpaBaenust Ounepa u Octporpaackoro. Kiaccuyeckue 3anaun
BapUallMOHHOI'0 MCUUCIICHUS: 33/1a4a 0 OpaxMCTOXPOHE, 3a7ada o
reoJIe3NYECKUX JIMHMSIX, M30IIEPUMETPUUYECKUE 3aaUH.

KonTponbHas
pabota Ne 1
(0-16 6am1oB)

16-17

JlocTaTouHbIE YCIIOBUSL dKCTpEMYyMa. YIPOUIEHHOE JOCTaTOYHOE
yCIOBHE  CHJIBHOTO  3KcTpeMyma. JlocrtaTodHble — ycioBus
HKCTpEeMyMa CJ1aboro sKCTpeMyMa (yHKIMOHAJA, 3aBUCSIIETO OT
HECKOJIbKUX (DYHKLHUH.

Tect no
TEOPETUYECKOM
y MaTepuany
(0-7 6ammoB)

16-17

JlocTaTOuHBIE YCIIOBUSL KCTpEMyMa. YIPOUIEHHOE JOCTaTOYHOE
YCIOBHE  CHJIBHOTO  3KcTpeMyma. JloctaTodHble — yciaoBus
HKCTpEeMyMa CJ1aboro sKCTpeMyMa (yHKIMOHAJA, 3aBUCSIIETO OT
HECKOJIbKUX (DYHKLHUH.

KonTponbHas
pabota Ne 1
(0-16 6amoB)

3aganus 119 MHANBUAYAIBHOM PadoThl B ayMTOPHH

HNHTerpanbHbie ypaBHeHHUs

X
1. HaiiTu pe30JbBEHTY U PEUINTh HHTErpaibHOE ypaBuenue U(X) =1+ X +J.
0

1+
1+y

X2
>u(y)dy.




2. Pemmthb MHTErpajabHOE ypaBHeHHe U(X) = ﬂjcosz(x —y)u(y)dy +1+cos4x.
0

3. Haiitu urepuposaunoe snpo K,(X,Yy) mns ypasmennst ®Openronsma ¢ K(X,y) =exp(| X|+y) u
a=-1,b=1.

4. HaifTu Bce XapaKTEPUCTUYECKHE UYHCIA M COOTBETCTBYIONIUME COOCTBEHHBIC (DYHKIIUU

MHTErPAIILHOIO YPaBHEHUS

u(x) = ﬂ.[[sin xsin4y +sin 2xsin 3y +sin 3xsin 2y +sin 4xsin yJu(y)dy.
0

5. C nomorupto npeodpazoBanus Jlamnaca pelinT HHTETPaJIbHOE YPaBHEHNE

u(x) =cosx+ .X[u(y)dy.

6. Pemmrte mHTErpanbHbIC YpaBHEHHUS METOJIOM KOHEYHBIX CyMM, JIMOO METOJ0M MOMEHTOB. B

METOJIe MOMEHTOB HCIIOJIb30BaTh GYHKIUHU @, (X) = x*, k=0,1,2,...,n.

U(x) - 4fsin"(y*)u(y)dy = 2x .

BapuauuonHoe ucyuciaeHue

1. Haiitu Hopmy s1ementa Y(X) B npoctpanctse C[a,b] u C'[a,b] cooTercTBenHo

H 2
y(x) = S'n(: X 121,210,100, xe[0,7].

1
2. Jlna pynkumonana V[y(X)] = _[xyzy'dx nonoxute Y(X) =X*, 0Y(X)=X—2 u cpaBuuth SV c
0

AV .

3. Haiitu sxcTpeManu GyHKIIMOHATA, COJEPKAIIETO CTAPIINE TPOU3BOIHBIC:

VIyol=2 [k y@=ym=0, Y©=0, y(B)=1

4. Haiitu sxcTpemanu GyHKIIMOHANA, 3aBUCSILIEr0 OT HECKONbKUX (PyHKINN

VIO y,001= [V () + () %@ =1 %,0=-2 %()=7, y,(3)=1

5. Haiitu skcTpemanu ¢pyHKIMOHAA B 33]jaU€ C MOIBUKHBIMH I'PaHUIIAMU



X
VIye)l= [(y)dx, y(0)=0, y(x)=-x-1.

6. Haiitu dynkuun Y;(X) u Y,(X), Ha KOTOPBIX MOXET JOCTUTATHCS IKCTPEMYM (yHKIIHOHATA

V[y(X)] B 3anaue Jlarpanxa

72

VIV00, ¥, 001= [[y2+y; = (%)" = (¥,)" +cosx]dx,

0 =y,0) =y, (#z/2)=1, y,(x/2)=-1, y,—Yy,—sinx=0.

7. Haiitn ¢pyHKIIUH, Ha KOTOPBIX MOXKET IOCTHTATHCS SKCTPEMyM (PYHKIIOHAIA B

M30IIEpUMETPUYECKON 3a7aue

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

8. TlpoBepuTs BEIIOTHEHHE yCIIOBUS JIexkaHapa s SKCTpeMaid PyHKIIHOHAIA

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

1
9. Hccnenosars Ha skcTpeMyM (yukuuonan V[y(x)] = .[ex[yz +%(y' ) 1dx, y(0)=1, y(1)=e.
0

10. Haiitu metogom Putiia npubnmkeHHoe pelnieHue 3a1adu o0 acTpeMmyme (GyHKIMOHAA:

1 VIy()l= [[(y) +y*+xldx, y(0)=1 y(1)=0, n=2.

Obpasyvbl KOHMPOJILHBIX 3Ad0AHUL

KonTpoJsbHnasi paGora no teme «BapnanuonHoe ucuucjieHue»

BAPHUAHT Ne 1

1. HccnenoBath Ha 3KCTpeMyM (DyHKIIHOHAI

Ay]= (7 + 209, ¥ =2y, 1(x) =
2. Haiitu sxcTpemanu GpyHKIIMOHATA

] = [[07) =20/ +7 ~2ysin x]dx

X0



3. Hammcats ypaBHeHue OcTporpajckoro 1 GyHKIMOHAIA
o\ (o2
Viz(x,y)]= — | | =— | |dxdy.
[2(x, )] IDJ{(@X) [ay” y

1
4. HailiTu sKcTpeMaii U30NepuMeTpUuIecKon 3amaaun v y(x)] = J ((»")* +x*)dx npn ycaoBun
1]

[y?ax=2, y(0)=0, y(1)=0.

5. Haiitu npubmmkeHHOE penieHue 3a1adu 00 IKCTpeMyMe QyHKIHOHaNA.

@)= (1) +100xy* ~20x)dx, - p(1)= /(1) =0,

BAPUAHT Ne 2

1. HccnenoBaTh Ha SKCTpeMyM (DyHKIIMOHAI

Ay(0)]=[Gy+y*=2y")dx, y(0)=1, y()=2.

2. Haiitu skcTpemanu GpyHKIHOHATIA

1= (1072 +37 — 292

Xo

3. Hanucarte ypaBHenue OcTporpaackoro ais GyHKIHOHAIA

Vu(x,y,z)]= IJ.‘[I:(Z_ZJ + (%j + (Z—Zj +2uf'(x, y, Z)}dxdydz .

4. HaiiTi skcTpeManu u3onepuMerpuyeckoi 3agaun v y(x)] = J.( y")?dx nipu ycioBuu I vdx=a,

X X
TA¢ @ — IOCTOsSIHHAs.

5. Haiitu mpubnmkeHHOe peleHre 3a/1adyu 0 MUHUMYMe (PyHKITHOHAIA

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

Bomnpocs! k 3auety
1. UnTerpanbHble ypaBHEHHS C BBIPOXKICHHBIMH SJIPAMU B KJIACCE HEMPEPBIBHBIX (PYHKLIUH.
CBeneHue K cUCTEME aNredpandyeckux ypaBHEHHH.

2. CobcTBeHHBIC unCia U cOOCTBEeHHbIE hyHKIMH. Teopembl Openronbma. PezonbpBenTa.



3. IlpuHIMI CKaThIX OTOOpakeHui. MeTo rmocne1oBaTeabHbIX TPUOINKECHUH.

4. IlonsiTue onepatopa. [Ipumepsl. MeTtpudeckoe npoctpanctso C [a, b].IIpoBepka akcrom
MeTpudeckoro npocrpanctsa. Cxoaumocts B C [a, b].

5. Onpenenenue GpyHaaMeHTaIBbHON TOCIEA0BaTENIbHOCTH. OnpeesieHre MoJIHOro MPOCTPAHCTRA.
IIpuMepsl OIHBIX U HETIOJIHBIX IPOCTPAHCTB.

6. Teopema banaxa (moctpoeHue nocienoBaTeNbHbIX TPUOIMKEHUH, I0Ka3aTeIbCTBO
(byHIaMEHTaIbHOCTH 3TOM MOCJIEIOBATEIbHOCTH, 1I0Ka3aTeNLCTBO CYIIECTBOBAHUS U
€IMHCTBEHHOCTH PELICHUs YPAaBHEHUS AX=X.

7. IlpuMeHeHne METO/1a MOCIIE10BATENbHBIX TPUOIMIKEHNN: HHTETPAJIbHBIE YPABHEHUS C MAJIBIM
HEIPEPBIBHBIM SIPOM, UTEPUPOBAHHBIE 5A]Ipa, PE30JIbBEHTA.

8. HenuHelinble MHTErpaibHbIE YPABHEHUS C HEMIPEPBIBHBIM SIJPOM; UHTETPAJIbHBIE YPABHEHUS
Bosereppa, urepupoBaHHbI€e sIpa, pe30JIbBEHTA IS HETO.

9. UnTerpasibHble ypaBHEHMSI C IPOU3BOJIBHBIM HEIPEPBIBHBIM SAPOM, TeopeMbl dpenroapma.
10. MHTerpanpHble ypaBHEHHUS C IPOU3BOJIbHBIM HENPEPBIBHBIM siipoM. Teopemsl @pearonbma.
11. Muarerpansubie ypaBHeHus Bonbreppa u @pearonbsma co cnaboit 0co0eHHOCTHI0. MeToa ux
pemenus. [Ipumepsr.

12. UnTerpansHble ypaBHeHUs Bonbreppa n @pearonsma nepBoro pojaa, 00001meHHOe ypaBHEHUE
Aberns.

13. IIpeobpazosanue Pypse, ero croiicta. [Ipumepsl.

14. PermieHne MHTErpaibHOTO YPABHEHUS TUIA CBEPTKH.

15. Onpenenenue pynkimonana. [Ipumepsl. OcHOBHAs IeMMa BapUAITMOHHOTO UCUYHUCIICHUS JITIst
(GYHKIMI OHOTO U MHOTHX NTEPEMEHHBIX.

16. Onpenenenrie OTHOCUTENBHOTO SKcTpeMyMa (yHKIMoHana. HeoOxoanmMele ycaoBus AJis

CyHICCTBOBAaHHUA OTHOCUTCIILHOT'O SKCTpEMYyMa 1A q)YHKI_[I/IOHaJ'IOB

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

17. YpaBHenus Dunepa u OcTporpaackoro.

18. Knaccuueckue 3ajaun BapualliOHHOTO MCYUCICHHS: 3a/1a4a O OpaXUCTOXPOHE, 3a/1a4a O
Te0JE3NYECKUX JTUHUAX, U30IIEPUMETPUUECKUE 3aJaUH.

19. JloctaTouHble yCIOBHS 3KCTPEMYMA.

20.Y1polieHHoe 10CTaTOYHOE YCIOBUE CUIIBHOTO YKCTPEMYyMa.

21.JloctaTo4yHbIE YCIOBHS SKCTPEMYyMa CJIad0ro 3KcTpeMyMa (pyHKIIMOHAA, 3aBUCSILIETO OT

HECKOJIBKUX (DYHKITHH.

7. YueOHO-MeTOAMYecKOe 1 HH(OPMAIHOHHOE 0o0ecriedyeHHue U CIUTIIUHbI

7.1.0cHoBHas1 JIuTEpaTypa



1. BacunbeBa A.b., Tuxonos A.H. Murterpansuelie ypaBHeHusd. — M: U3n. MI'Y, 1989.

2. Dnbcronbll JI.O. J[Iuddepennmansapie ypaBHeHHUsI U BapuanmonHoe ucumcienue. — M.: YPCC,
1998.

3. barpo B.I'., benos B.B., 3agopoxusiii B.H., Tpudonor A.KO. Meronsl mMaremMaTuyecKon
¢u3uku: OCHOBBI KOMIUIEKCHOTO aHAlIM3a. ODJIEMEHThl BapUAIlMOHHOTO HCYMCICHUS W
Teopuu 0000meHHbIX GyHkimi. - Tomck: U3n-sBo HTJI, 2002.

4. JlaBpentbheB M.A., Jlroctepuuk JI.A. Kypc BapmamumonHoro ucuucieHus. — M.: ['ocTexusnar,

1950.

. I'lontep H.M. Kypc Bapuanmonsoro ucuucnenus. — M.: I'ocrexuznart, 1941.

. Axuesep H.W. Jlekuuu no BapuanimoHHoMy ucuucienuto. — M.: ['ocrexusnar, 1955.

. I'enbpang .M., ®omun C.B. Bapuanmonnoe ucuucienue. — M.: @uzmariurt, 1961.

. Kpacnos M.JI. UnTerpanbuble ypaBHeHus. Benenue B Teoputo. — M.: Hayka, 1975.
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. ILW. JTuzopkun. Kypc nuddepeHnmaibHbIX 1 HHTETpabHBIX ypaBHeHUH. . M.: [UDOMII, 1981
10. C.I'. MuxumH. Jleknun o TMHEHHBIM HHTETpaIbHBIM yYpaBHEeHUsAIM. M.: ®uszmatrus, 1989

11. N.T". [leTpoBckuii. JIEKIMM 110 TEOPHH UHTETpaIbHBIX ypaBHeHUuU. M.: Hayka, 1985

12. B. U. FOnoBuu. Jlekuu 06 ypaBHEHUSIX MaTeMaTudeckoi pusuku (dacts BTOopas) PocroB-Ha-
Hony. U3zn-so PT'Y, 2006.

7.2. JlonoHuTEIbHAS JJUTEPATypa

1. Kpacnor M.JI., Makapeuko I'.U., Kucenes A.U. Bapuanmonnoe ucuucienue. 3agauv u
ynpaxHenus. — M: Hayka, 1973.

2. BacunbeBa A.b., Mensenes I'.H., Tuxonos H.A., Ypaszrunpauna T.A. [Tuddepenunansusie u
MHTETpalibHbIe ypaBHeHUs. Bapuanuonnoe ucuucnenue. — M.: @usmatiur, 2003.

3. Kpacuaos M.JI., Makapenko I'.U., Kucene A.W. Muarerpansubie ypaBHeHUs. — M: Hayka, 1968.

4. TlanteneeB A.B. BapuanunonHoe ucuucieHue B mpumMepax U 3amadax. — M: Hzn-Bo MAU,

2000.

7.3. IlIporpamMHoe obecnieyenue u MHTEepHeT - pecypcehl:

http://www.lib.mexmat.ru - DnexTpoHHass OMOINOTEKa MEXaHUKO-MAaTeMaTHUECKOTO (haKyIbTeTa
MOCKOBCKOTO IrOCYIapCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - OOmepoccuiickuii mMaremarnueckuii nopran Math-Net.Ru — »sto
COBpEMEHHasi WH(POPMAIMOHHAs CHUCTEMa, MPEIOCTABISIONAas POCCUICKUM U  3apyOeKHBIM
MaTeMaTUKaM pa3JInYHbIe BO3MOXKHOCTH B IOMCKE WH(OpMAIMM O MaTeMaTW4eCKOW XH3HU B
Poccun. http://www.benran.ru/ - bubnuoreka mo ectecTBeHHbIM HaykaM Poccuiickoit AkaaemMuu
Hayk.

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


http://www.edu.ru/

http://www.mathnet.ru/ - OGiepoccutickuii MaTemaruueckuii mopran Math-Net.Ru — sto
COBpeMEHHast MH(POPMAIIMOHHAS CUCTEMA, MPEAOCTABIISIONIAs POCCHUCKIM U 3apyOSyKHBIM
MaTeMaTHKaM Pa3JIMnuHbIe BO3MOYKHOCTH B TIOMCKE MH(POPMAIIHK O MAaTeMaTHUECKOM xu3Hu B Poccui;

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI
Aynautopuu, ayTMTOPHBIC JTOCKHU I Mela, KOMIIBIOTEPHBIE KIacChl, 000PYI0OBaHHBIS /IS

IMPOBEACHUSA ITPAKTUICCKUX SaHHTHﬁ, OuOJIMOTEKA M YMTAJIbHBIN 3aJl, IOJKIIFOYCHHBIC K CETU

Nurtepner.

VYueOnas aynuropust g nekunoHHbIX 3austuil (Ne 306) 386132, PU, | Cron mns mpenogaBatens - 1
r.Hazpanb, ['amyp3ueBckuii okpyr, yi. MaructpanbHas, 39a, Kopmyc | mr. (COCTOUT U3 2-X CeKIuii);
3E CTyn Ui mpenoaaBatens -1
mT.; Kocka - 1 mr.; TpudyHa-
1 mT, croim - 28 mT.; CKaMbs-
56 mT

Yuebnas ayautopus uisi ceMuHapckux 3aHatuit (Ne202) 386132, PU, | Cron ans mpenonaBarens - 1
r.Hazpans, 'amypaueBckuii okpyr, yi. MaructpanpHas, 39a, Kopmyc | mr. (cocTouT u3 2-X ceKuui);
3E CTyn Ui mpenoaaBatens -1
IIT.; JOocKa - 1 mT.; cToi - 14
LIT.; CTYJbsI-28 IIT.



http://www.mathnet.ru/

Pabouas nporpamMmma AUCHUIIIINHBI «HTerpanbHple YpaBHEHHUS M BapUAIITMOHHOE MCUHCICHUEC)

coctaBieHa B cootBeTcTBuH ¢ TpeboBanusmMu OI'OC BO mno nampasienuto nmoaroroku 03.03.02
dusnka, yTBEPKIASHHOTO IMTPUKa3oM MUHHUCTEpCTBa 00pa3oBaHus B Hayku Poccuiickoit deaepannn
oT « 07 » aBrycra 2020 r. Ne 891.

[Tporpammy coctaBui: npod. kapeapsl «Maremarndeckuii ananus» M. JI. Cynteiros

[Tporpamma omoOpeHa Ha 3aceqanuu kadeapsl «Pu3nka»
[Tporokom Ne_10 or«_ 20 » wmas 2024 rona

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKysbpTeTa
ITporokon Ne_9 o1« 22 » _mas 2024 rona
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