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C.A. lNepecenkoB

28.06.2022r.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

51.0.15 OuddepeHumanbHbIe U UHTErpanbHble YpaBHEHUSA

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbHOCTH:

12.03.03 doToHMKa 1 onTouHdopMaTUKa

2. Mpodunb nogroroBku/cneumnanmnsaumua: PoToHMKa 1 onTomHdopmMaTuka

3. Ksanudukaumsa BbinyckHuka: bakanasp
4. ®opma o6yyYeHUA: oYHas

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnmibl: 0803 matemaTnyeckon dnsnkm n

MHMOPMALIMOHHbIX TEXHOMOTUN

6. CoctaButenu nporpammbl;_KypuH Anekcangp ®egoposud, kaHanaat husmko-

MaTeEMaTU4YEeCKNX HayK, JOLUEHT

7. PekomeHaoBaHa: Hay4yHo-mMeToan4yecknm coBeTtomMm pusmndeckoro dakynbTera,
npoTokos Ne 6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 3, 4



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMUMANHBL: COPMUPOBATb Y CTYAEHTOB (PyHOaMeHTarbHble OCHOBbI BECbMa
pa3BeTBnNEHHOro 6a3oBoro Kypca «AunddepeHumanbHble N MHTerpanbHble ypaBHEHUSAY,
No3BONAOLME BECTU UCCIEA0BAHNA MO Pa3fiMyHbIM HayYHbIM HanpaBieHNsaM crneunanbHOCTN.
3aga4v AMCUMNNANHDI:

e n3yyeHne 6a30BbIX NOHATUI Teopun anddepeHunanbHbIX YpaBHEHUN;

«OCBOEHWE OCHOBHbIX MPUEMOB pPELLEHNS NPakTU4eCKNX 3agad no TeMam OUCUMMIVHGI,

eNprobpeTeHne onbiTa paboTbl C MaTEMaATUYECKON U CBA3AHHOW C MaTEMATUKON Hay4YHON U

y4yebHoN nuTepaTypou;
e Pa3BUTME YETKOro IOrMYE€CKOro MblLLSIEHUS.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:

AucumnnuHa «dnddepeHumansHble N MHTerparbHble YpaBHEHUSI» OTHOCUTCA K
MaTeMaTUYeCKOMY N €CTECTBEHHOHAYYHOMY LMKy AUCUUNANH y4eBHOro nnaHa un aenseTcs
COCTaBHOM YacTbIO rpynmnbl NpeaMeToB, 06beanHEHHbIX B Moayrb «MaTtemaTtuka». [JaHHas
AncumninHa saenaeTca HeobxoaMMon AN OCBOEHUSA OCTanbHbIX ANCLMNIINH
€CTEeCTBEHHOHAaYYHOro LMKna n aAucumnivmH npogeccmoHanbHoro yukna OOl n oTHocuTCS K
rpynne obs3aTenbHbIX AUCLUUNANH OTPACIN HAYKU U HAy4YHOW cneumnanbHOCTH
obpasoBaTtenbHon komnoHeHTbl OOl (B cootBeTCTBUM C PefepanbHbIMU roCcyAapCTBEHHLIMU
TpeboBaHuamu (OIrT)). CogepkaHne gucumnimHbl 6asmpyeTca Ha 3HaHUAX, NPUOBPETEHHBIX B
Kypcax MaTemMaTU4eCcKoro aHanvsa u nMHernHon anreépbl.

11. MnaHupyemMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIIMHE/MOAYNIO (3HAaHUS, YMeHuUs,
HaBbIKK), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTesibHOM

nporpamMmmbl (KOMNEeTEeHUMAMMU BbINYCKHUKOB):

Koa HasBaHne komneTeHummn Koa(bl) | WHankaTop(bl) lMnaHupyemble pesynbTaThl
00y4eHuns
Ol1K- | CnocobeH npumMeHATb OrlK- | MNMpumeHseT 3HaeT guddepeHumnanbHble
1 €CTeCTBEHHOHay4YHble U 1.1 3HaHUSA N MHTErparnbHble YpaBHEHUS,
00LENHXEHEPHbIE 3HAHUS, MaTeMaTuku B KOTOpble ucrnonb3yeT Ans
MeToAbl MaTeMaTUYECKOro NHXXEHEPHON NOCTPOEHUSs MOAeNen n
aHanuMsa u MoaenMpoBaHnA B npakTuke npwm KOHCTPYMpOBaHUS
WHXXEHEePHOW OeATENbHOCTH, MOOENUPOBAHUKN. | anTOPUTMOB PELLEHUS
CBA3aHHOM C (POTOHHLIMMU NpPakTU4YeCcKnx 3agav;
TEeXHonornsasmmn obpaboTkm BnageeT HaBblkamu
nHopmauum, KBannduumupoBaHHOIo
NPOEKTUPOBAHMEM, BblGOpa 1 agantauuu
KOHCTPYMpOBaHNEM U anpdepeHunansHbIX U
TEXHONOrMsiMM NPON3BOACTBaA NHTErparnbHbIX YpaBHEHWUN
3NeMeHTOB, NPUBOpPOB 1 ONS peLleHnst NPakTUYeCcKnx
cuctem (pOTOHUKM 1 3agau.
ONTOMHMOPMATUKN.
12. O6beM AUCUMUNNMHBbI B 3a4€THbIX eanHnuax/yac.(e coomsemcmesuu ¢ y4ebHbIM fnaaHOM)—

4/144.




dopma NpoMeXyTOYHOM aTTecTaumm — 3a4€T/3a4€T C OLEHKOM

13. TpypoemkocTb No Buaam y4yeb6Hom paboTbl

TpyooemMKoCTb
Bug yue6HoM paboTbi Beero Mo cemecTpam Mo cemecTpam
3cemecTp 4cemecTtp
AyONTOpPHbIE 3aHATUS 98 50 48
nekumm 66 34 32
B TO'\_A npakTn4eckme 32 16 16
yucne:
nabopaTtopHble 0 0 0
CamocTosaTenbHaa paborta 46 22 24
B TOM 4ucCre: KypcoBas 0 0 0
paboTa (MpOoeKT)
dopma NpoMeEXXYyTOYHON - - -
aTTecTauum
WNTtoro: 144 72 72
13.1. CopgepxaHme AUCUMUNIIUHDI:
n/n Peannsauus
pasgena
HanmeHoBaHue AUCLIMMTVHBI
pasgena CopgeprxaHue pasgerna ouCuUMninHbl C NOMOLLBIO
ANCLMNIINHBI y
OHNamH-
Kypca, QYMK

1. llekuun

1.1 | BBegeHue B
npeamet. Nctopua.
OCHOBHbI€E MOHATUS.
YpaBHEHUS NepBOro
nopsiaka.

3agada Kowwm ansa ypaBHeHUst NepBOro nopsiaka.
Ob6uwee peweHne, obLWMn nHTErpan. YpaBHeHua ¢
pas3gensownMmncsa nepeMeHHbIMU. Y paBHEHUS,
KOTOpble CBOOATCA K YypaBHEHUAM C
pas3gensownmMmmnca nepeMeHHbIMK. JInHenHoe
ypaBHeHue. MeTopf Bapnaumm npousBOSibHON
nocrosiHHou (MeTtog JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHue B
NONHbIX AnddepeHumanax. PelweHne ¢ NnoMoLLbIo
NHTErpupyowero MHoXuTensa. MHTerpupyowmnm
MHOXWUTESb ONSA NIMHENHOro ypaBHeHUs. Teopema
CyLLEeCTBOBaHUS U €OUHCTBEHHOCTU peLLEHMS
ypaBHEHNA NepBOro nopsaka, paspeLleHHoro
OTHOCUTENBLHO Npoun3BogHon. Ocobble TO4YKN,
ocobble pelweHus. Buabl ocobbix Tovek (y3sen,
cenno, ueHTp, gokyc). Metoa nocnefoBatenbHbIX
NpMbNMxKeHNn. YpaBHeHUs1, HepaspeLLeHHble
OTHOCUTESIBbHO NPON3BOAHOWN. YpaBHEHME
INarpanxa, ypaBHeHue Knepo. O6wmin metoq
NHTErpupoBaHus. Teopema CyLLECTBOBaHUS U
€AWHCTBEHHOCTU PELLUEHUS.

1.2 | YpaBHEHNA N-To

3apgaya Kowun ans ypaBHeHWsi N-ro nopsiaka.




nopsigka. JlImHenHole
ypaBHEHUS.

MoHwxeHus nopsaka. JInHenHble ypaBHEHUS N-To
nopsagka. Obwwme ceonctaa. MpuHUMN
cynepnosvumun. JIMnHernHo 3aBUCUMbIE U NIMHENHO
He3aBUcuMMble pewleHnd. OnpegenuTens
BpoHckoro. [1se TeopeMbl 0 IMHENHON
3aBVCMMOCTU peLLUEeHUN NMMHEMHOIO OAHOPOAHOrO
ypaBHeHuda. AnbTepHatuBa. dyHaameHTanbHas
cuctema peleHun. Teopema o CTpykType obuiero
peLleHns IMHENHOro OAHOPOAHOIO YpaBHEHMS.
Teopema o cTpykType obLuero peleHuns
NMHENHOro HEOAHOPOAHOIO ypaBHEHUS.
JInHenHble ypaBHeHUs n-ro nopsaka c
NOCTOSIHHbIMU KO3 pUuLmMeHTamu. OgHOpPOaAHbIE
ypaBHEHNSA. XapaKkTepucTn4yeckoe ypaBHeEHNE.
Cniyyau npocCTbIX, KOMMNNEKCHO-COMPSXXEHHBbIX,
KpaTHbIX KOPHEN XapaKTepucTnyeckoro
ypaBHeHnd. HeogHOPOAHbIE ypaBHEHMS.
CneumnanbHas npaBasi 4YacTb. Pe3oHaHc. MeTtog
BapuaLmm nNpon3BOSIbHbIX MOCTOSHHbLIX (MeToq,
JTarpaHa) ons NnMHenHoro ypaBHEHUS BTOPOro
nopsgka.

1.3

CucremMbl NMMHENHbIX
ypaBHEHWUN.

MpuHUMn cynepnosvumn. OnpegenuTens
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLero peleHnss 0gHOPOAHOM U HEOQHOPOAHOWN
cuctem. Cuctemsbl NIMHENHBLIX YPaBHEHUN C
NOCTOSAHHBLIMK KO3 duumeHtTamm. OgHOpPOaHbIE
cuctembl. Cnyyam NpPoCTbIX U KPaTHbIX KOPHEW
XapaKTEPUCTUYECKOro YpaBHEHWS.
HeogHopoaHble cuCcTeMbI CO crieumansHOn
npaBoW 4YacTblo.

1.4

YCTONYNBOCTb
peLLueHnmn
andpdepeHumanbHbIX
YpaBHEHUNN U CUCTEM.

[MoHATUA YCTOMYMBOrO Y HEYCTONYMBOIO PeLLEHUMN.
OnpegeneHne yctonumBocTu no JlanyHosy.
OnpepneneHve acCMMNTOTUYECKON YCTONYMBOCTH.
CepeHuve vcecnegoBaHus Ha YCTOMYNBOCTb
NPON3BOJSIbLHOIO peLleHns K UCcrieJoBaHmMio Ha
YCTOMYMBOCTb TPUBUATNBHOMO peLLEeHMS.
OnpepgeneHve ycTON4MBOCTU TPUBUATTbLHOIO
peweHnda. PaszoBoe npocTpaHcTBo. PasoBas
TpaekTopua. ®a3oBbin NnopTpeT. N3obpaxatowas
Toyka. Tovka nokosi. Pa3oBble NepeMeHHble A5
ypaBHeHNsa BTOporo nopsgka. dasosasi NNoCKoCTb
NUHENHOro ocuunnsaTopa. Buabl Toukm nokost
(y3sen, cegno, ueHTp, gokyc). OnpegeneHve
YCTOMYMBOCTM TPUBMNASIBHOIO peLleHnst CUCTEMbI
NNHENHbIX YpaBHEHUN C NOCTOSIHHLIMUN
KoappuumeHtamun. Metopn pyHKuMmM J1anyHoBa.
MccnepnosaHue Ha yCTOMYMBOCTbL MO NepBOMY
(nMHenHomy) npubnmxeHuto. Metopn BaH aep
Mons. MNepemeHHble BaH aep Nons. PasgeneHne
ABWXKeHUW. YpaBHeHue BaH aep lNons.
CraumoHapHble pexuMmbl konebaHun. Nx
yCTOMYMBOCTb. [peaenbHbin Lmkn. NoHaTue 0b
acUMMTOTMYECKUX MeToax.




1.5

WHTerparnbHble
ypaBHEHuUS.

OcCHOBHbIe NOHATUSA. Bnabl NIMHENHbIX
NMHTEerpanbHbIX YPaBHEHWUNA.

1.6

YpaBHeHune
®pegronbma.

YpaBHeHne Ppegronbma 2-ro poga c
BbIpOXAeHHbIM S4poM. VIHTerpanbHbIv onepaTop.
Teopema o cyLecTBOBaHUM U €QUHCTBEHHOCTU
peLLeHns HeOQHOPOOHOIO YpaBHEHNS
®pearonbma 2-ro poga. PesonbBeHTa. PeweHune
ypaBHEHNS Yyepe3 pe3ofibBEHTY.
Xapaktepuctmyeckne 3aHa4yeHus n CoOGCTBEHHbIE
PYHKUUN OQHOPOAHOIO ypaBHeHna dpegronbma
2-ro poga. Cnyyan BbIpOXOEHHOrO a4pa.
YpaBHeHns Tina cBepTkn no Pypbe. YpaBHEHMS,
KOTOpble peLlatoT C MOMOLLBI CUHYC- U KOCUHYC-
npeobpasoaHui dypbe. CUMMETPUYHOE A4PO0.
Teopema MNnbbepTta-LUmunara. Pewenne
NHTerpanbHbIX YpaBHEHNA C CUMMETPUYHBIM
aapom. YpasHeHue ®pegronbma 1-ro poga.
HeyCcTOM4MBOCTb peLueHus.

1.7

YpaBHeHune
BonbTeppa.

OuddepeHumnanbHble ypaBHEHUS U YpaBHEHNE
BonbTeppa. Teopema o cyLiecTsoBaHUU U
€NHCTBEHHOCTN peLleHnsa ypaBHeHus BonbTeppa
2-ro poga. PesonbBeHTa. PelweHne yepes
pe3osibBEHTY. YpaBHEHME TUNa CBEPTKU.
MpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poda K ypaBHEHUIO 2-ro poaa.

. MpakTnyeckue 3aHATUA

2.1

BeseneHue B
npeamet. Nctopua.
OCHOBHbI€E MOHATUS.
YpaBHeHUS NepBoro
nopsiaka.

3agada Kowwm ansa ypaBHeHUst NepBOro nopsiaka.
Ob6uwee peweHne, obLWMn nHTErpan. YpaBHeHusa ¢
pa3gensownMmncsa nepeMeHHbIMU. Y paBHEHUS,
KOTOpble CBOOATCA K YyPaBHEHUAM C
pas3gensownMmmnca nepeMeHHbIMK. JInHenHoe
ypaBHeHue. MeTop Bapnaumm npousBOSibHON
noctosiHHou (MeTtop JlarpaHxa). YpaBHeHue
BepHynnu, ypaBHeHne Pukkatn. YpaBHeHue B
NONHbIX AndpepeHumanax. PelweHne ¢ NnoMOLLbIO
MHTErpupyowero MHoXuTensa. MHTerpupyowmnm
MHOXWTESb ONSA NIMHENHOro ypaBHeHUs. Teopema
CyLEeCTBOBaHWS U €OUHCTBEHHOCTU peLLEeHMs
ypaBHEHNA NepBOro nopsaka, paspeLleHHoro
OTHOCUTENBLHO Npoun3BogHon. Ocobble TOYKN,
ocobble pelweHus. Bugbl ocobbix Tovek (y3sen,
cenno, ueHTp, gokyc). Metoa nocnefoBatenbHbIX
NpMBNMxKeHNn. YpaBHeHUs1, HepaspeLLeHHble
OTHOCUTESIbHO NPON3BOAHOWN. YpaBHEHME
INarpanxa, ypaBHeHue Knepo. O6wmn metoq
NHTErPUPOBaHUS.

2.2

YpaBHeHus n-ro
nopsgka. JlnHenHole
ypaBHEHUS.

3agada Kowwu anga ypaBHeHUs N-ro nopsaka.
MeTtoa noHmxeHust nopsigka. JIMHenHble
ypaBHeHus n-ro nopsaka. Obwme ceoncTea.
MpuHumn cynepnosnuymn. JINHenHoO 3aBUCUMbIE U
NUHENHO He3aBucMble pewenus. OnpegennTenns
BpoHckoro. [1Be TeopeMbl O JIMHENHON
3aBMCMMOCTUN PELLUEHUN IMHENHOIO OAHOPOAHOrO




ypaBHeHuda. AnbTepHatuBa. dyHaameHTanoHas
cuctema pelleHun. Teopema o CTpykType obuiero
peLleHns IMHENHOro OAHOPOAHOIO YpaBHEHMS.
Teopema o CTpykType obLero peleHus
NMHENHOro HEOAHOPOAHOIO ypaBHEHUS.
JInHenHble ypaBHeHUs n-ro nopsigka c
NOCTOSIHHLIMU KO3 (PULIMEHTAMM.
Xapaktepuctuyeckoe ypasHeHue. Criyyau
NPOCTbIX N KpaTHbIX KOpHen. Cry4an KOMMIeKCHO-
COMpPSKEHHbIX KOpHen. HeogHopoaHble
ypaBHEHNA CO crneunanbHOM NpaBon YacTblo.
Pe3oHaHc. JlnHenHbin ocunnnatop. Metog
BapuaLmm Npon3BOSIbHbIX MOCTOSHHbIX A1
NMHEVNHOro YpaBHEHUS BTOPOro nopsigka.

2.3

CuctemMbl NUHENHbIX
ypaBHEHUN.

MpuHuun cynepnosuumn. OnpegenuTens
BpoHckoro. AnbTepHaTtmBa. TeopeMbl O CTPYKType
obLero peweHnst O4HOPOAHOM U HEOLHOPOLHOM
cuctem. Cuctembl SIMHENHBIX YPaBHEHUI C
NOCTOSIHHbIMU KO3 puLmeHTamu. OgHOpPOaAHbIE
cuctembl. Cniyyam NpoCTbIX U KPaTHbLIX KOPHEN
XapakTepuUCTUYECKOro ypaBHEHUS.
HeogHopoaHble cnctemMbl Co cneunanbHOn
npaBoun 4YacTbHo.

24

YCTONYMBOCTb
peLleHni.

[MOHATMS YCTONYMBOIO N HEYCTOMYNBOTO PELLEHNUNA.
OnpepneneHve ycton4msocTu no JlanyHosy.
OnpegeneHne acMMNTOTUYECKON YCTONYNBOCTM.
CBepeHue nccnegoBaHUs Ha YCTOMYUMBOCTb
NPOM3BONIbHOIO PELLUEHUs K UCCNeaoBaHUIO Ha
YCTOMYUBOCTb TPMBUASBHOIO PELLEHUS.
OnpepgeneHne ycTon4MBOCTN TPUBUATTBHOIO
peweHna. PaszoBoe npocTpaHcTBo. PasoBas
TpaekTopud. Pa3oBbin nopTpeT. N3obpaxatowlas
Touka. To4yka nokosi. dasoBble NepemMeHHble AN
ypaBHeHNSA BTOPOro nopsaka. dasosasi NNoOCKOCTb
NUHENHoro ocumnnatopa. Buabl ToO4Kn nokos
(y3en, cegno, ueHTp, dokyc). OnpeaeneHve
YCTOMYUBOCTU TPUBUASIBHOIO peLleHns CUCTEMB
NUHENHbIX YpaBHEHNN C NOCTOAHHbLIMU
koadppuumeHTamu. Metog dyHKUMM J1anyHoBa.
MccnepoBaHne Ha yCTOMYMBOCTL MO NEPBOMY
(MMHenHomy) npubnuxenunto. MeTtoq BaH aep
MNons. MNepemeHHble BaH aep Nona. Pasgenenuve
OBWXEHUN. YpaBHeHWe BaH agep [Nons.
CtaumoHapHble pexumbl konebanumn. Nx
ycTonumBocTb. MpeaenbHbin uukn. MNoHatue 06
acMMNTOTUYECKMX MEeTOdaXx.

2.5

WHTerpansHoe
ypaBHEHME
dpearonbma.

YpaBHeHve ®pearonbma 2-ro poga ¢
BbIPOXXAEHHbIM A4p0M. MHTerparnbHbIn onepartop.
Teopema o cyLecTBOBaHUM U €UHCTBEHHOCTU
peLleHns Heo4HOPOHOro YpaBHEHNS
®pearonbma 2-ro poga. PesonbBeHTa. PeweHune
YypaBHEHNSA Yepes pe30SibBEHTY.
XapaKTepuctnyeckme 3Ha4eHnss 1 COOCTBEHHbIE




dyHKUMN 0QHOPOAHOro ypaBHeHna dpearonoma
2-ro poga. Cnyyan BbIpOXAEHHOrO saapa.
YpaBHeHus Tvna ceepTkn no dPypbe. YpaBHeHUS,
KOTOpble peLlarT C MOMOLLBI CUHYC- Y KOCUHYC-
npeobpaszoBaHun dypbe. CUMMETPUYHOE SApPO0.
Teopema NunbbepTa-LLUmnara. Pewenne
NHTErpanbHbIX YPaBHEHUN C CUMMETPUYHBIM
sapoM. YpasHeHne ®pegronbma 1-ro poaa.
HeycTon4mBOCTb peLleHus.

2.6 | NHTerpanbHoe YpaBHeHue BonbTeppa n auddepeHumnansHble
ypaBHeHue ypaBHeHud. Teopema O CcyLecTBOBaHUN U
BonbTeppa €VWHCTBEHHOCTU peLleHns ypaBHeHnsa Bonbteppa

2-ro poga. PesonbBeHTa. PelueHune yepes
pe30NbBEHTY. YpaBHEHME TUMNa CBEPTKMN.
MpeobpasoBaHune ypaBHeHust BonbTeppa 1-ro
poJa K ypaBHEHUIO 2-ro poja.

13.2. Tembl (pa3genbl) AUCLUUNIIUHBLI U BUAbI 3aHATUN:

Buabl 3aHaTMIA (4acoB)
Ne HanmeHoBaHue Temsbl Moaktuuec | NaGooa CamocTosTe
n/n (paspgena) aucunnnuHbl | Jlekuum P P nbHas Bcero
Kne TOpPHbIE
paboTa
1.1 BeeneHue B npegmer.
NcTtopus. OCHOBHbIe 14 8 10 39
NOHATUSA. YpaBHEHMUA
nepBoro nopsiaka.
1.2 Ypaaljeva N-ro nopsigka. 12 6 10 28
JInHenHble ypaBHEHMS.
1.3 | Cucrembl TINHENHbIX 8 4 4 16
YpaBHEHUN.
1.4 | YCTOMYMBOCTb pELLUEHUN. 8 4 4 16
1.5 | MeTtopg BaH gep lNons. 4 2 2 8
1.6 | YpaBHeHue ®pearonbma 10 4 8 22
1.7 | YpaBHeHve BonbTeppa 10 4 8 22
UToro: 66 32 46 144

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDI

Mpun n3yyeHnn ancuMnMHbLI PEKOMEHAYETCS UCMONb30BaTh CrieayloLine cpeacTaa:

- PEKOMEHOYEMYHO OCHOBHYIO M AOMNONHUTENbHYI0 NUTEPATYPY;

- METOAMYECKME YKa3aHWs U nocobus;

- 3NEKTPOHHbIE BEPCUM YH4EOHNKOB 1 METOAMYECKUX YKa3aHWU ANs BbIMNOSTHEHWUSI NPAKTUYECKNX
pabor.

dopma opraHm3aumm camoCcTosATENbHOM paboThbl: MOArOTOBKA K ayAUTOPHBLIM 3aHATUSIM;
BbINOSTHEHME OOMALLHUX 3a4aHWIA; BbINOTHEHNE KOHTPOIbHbLIX paborT.

[Mpn MCnoNb30BaHNN ANCTAHLMOHHbIX 0Opa3oBaTerbHbIX TEXHOMOIMMIA U 3NEKTPOHHOIO
00y4eHMs BhINOMHATL BCE YKasaHus npenogasaTtenen, BOBpeMs noakntoyaTbes k online
3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3aaHUsIM AN CaMOCTOSATENbHOM paboThbl.




15. lNepeyeHb OCHOBHOMW U [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasi nuTepaTypa:

Ne

MNCcTOYHUK
n/n

Jinteun [.5. O6blkHOBEHHbIE AMddepeHUnanbHble ypaBHeHUs : y4ebHoe nocobue /
JintemH [1.6., Menewko C.B., MamaeB N.N. — Mocksa : CtaBpononbckun F'AY, 2017

1 .— 76 ¢. — Ob6blkHOBEHHbIE AMddepeHLManbHble YpaBHEHUSA [QNEKTPOHHbIN pecypc]:
YyebHoe nocobwue / A.6. JlnuteuH, C.B. Menewko, .. Mamaes - CtaBponons :
AIPYC CraBpononbckoro roc. arpapHoro yH-ta, 2017. — ISBN gau_00125 .—
<URL:https://www.studentlibrary.ru/book/stavgau_00125.html|>.

TBeppoxnebosa E.B. QuddepeHumnanbHble ypaBHEHUS. YCTONYNBOCTb PELLEHWUN.
YpaBHEHNS N CUCTEMbI NEPBOro nopsigka : yyebHoe nocobue / Teepaoxnebosa E.B.

2 — Mocksa : MUCuC, 2020 .— 165 ¢c. — OuddepeHunanbHble ypaBHEHUS.
YCTOMYMBOCTb pELLUEHNN. YpaBHEHUSI U CUCTEMBI NEPBOro Nopsiaka [ONeKTPOHHbIN
pecypc] : y4eb. nocobue / E.B. Teepgoxnebosa. - M. : MUCuC, 2020. — ISBN 5-
907226-67-8 .— <URL:https://www.studentlibrary.ru/book/ISBN9785907226678.htm|>.

6) gononHuTenbHas nuTepartypa:

Ne

MNcToYHUK
n/n

TuxoHoB A.H. luddepeHumansHble ypaBHeHUs : y4ebHuk / TuxoHos A.H.,
BacunbeBa A.b., CeewHukoB A.I'. — Mocksa : duamatnut, 2002 .— 256 c. —

1 OuddepeHumnanbHble ypaBHEHUS [ONEKTPOHHbIN pecypc)]: Yueb. anga By3os / TuxoHoB
A.H., BacunbeBa A.B., CeewHukoB A. I'. - 4-e u3ga., - M. : DUSMATIINT, 2002 Kypc
BbICLLEN MAaTeEMATUKN U MaTemaTmndeckon omsmnkun. Bein. 6 .— ISBN 5-9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

> Anbcronby J1.9. AuddepeHuymnanbHblie ypaBHEHNS @ y4ebHuK / Onberonbl J1.9. ---
MockBa: Hayka, 1965. --- 424 c.

dununnos A.®. C6opHMK 3agad no guddepeHumnanbHbIM ypaBHEHUAM : [ydebHoe
3 nocobue] / A.®. dununnos .— N3g. 4-e .— M. : Jlubpokom : URSS, 2011 .— 235, [2]
C. : un., Tabn. — (Knaccmnyeckmin y4ebHuk MIY) .— ISBN 978-5-397-01632-2.

4 BacunbeBa A.b. NHTerpanbHble ypaBHeHus/ Bacunbesa A.b., TuxoHoB H.A. ---
Mocksa: Pusmarnut, 2002. --- 160 c.

30H B.A. Jlekunn no uHterpanbHbIM ypaBHeHUAM/ B.A. 30H. --- MockBa: Beicliasg
wkona, 2004. --- 92 c.

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust Ans CamoCcToATeNIbHOMN paboThbl

Ne

NcTouHMK
n/n

Buapbl Toukn nokos : yuebHO-meToauveckoe nocobue / coct. : E. . BenombiTuesa, [.
1 J1. Jopodgpees, C. B. Endumos, I". A. KypuHa, E. B. TyneHko, A. ®. KypnH .— BopoHex
: ispgatenbckun gom BI'Y, 2017 .— 37 ¢. — Tupax 50. 2,3 n.n.

MeTtopg BaH gep lNonga. AcumnToTudeckun Metop ycpeaHeHuns. YpasHeHua BaH gep
> Monga, OydduHra, MaTbe : yuebHO-MeTogu4eckoe nocobue / BOpoHeX. roc. yH-T ;
cocrt.: E.I'. BenombiTueBa, E.B. TyneHko, A.®. KypnH .— BopoHex : N3gaTenbckun
aom BI'Y, 2019 .— 79 c. : un. — bubnwuorp.: c. 78.

3 3agayum no uHTerpanbHbIM ypaBHEHUAM: y4ebHO-meTogmyeckoe nocobue/ coct. A. 0.
KypuH. --- BopoHex: N3gaTenbcko-nonurpadpuydeckum ueHtp BIY, 2008. --- 34 c.




17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMble NpU peanusauum y4yeoHomn
ANCLUNSINHBI, BKITHOYaa AUCTaHLUMOHHbIE obpa3oBaTtenibHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGyyYeHue):

Mpw peanusauumn AUCUMNINHBLI MOTYT UCMOMb30BaTbLCA TEXHOMOMMM 3NIEKTPOHHOIO 0ByYeHus 1
AVCTaHUMOHHbIE 0Opa3oBaTenbHble TeXHONornn Ha 6ase noptana edu.vsu.ru, a Takke apyrue
[AOCTYMNHbIE pecypchbl ceTu VIHTepHeT.

18. MaTepnanbHoO-TeXHU4YECKOe obecneyeHme QUCLUNIINHDI:

JlekumoHHas ayounTopua, ayogutopun ana npaktn4ecknx 3aHATUN.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeN N NPOMEXYTOYHOWN aTTecTaumm

MopsiAoK OLEeHKM 0CBOEHMS obyvatowmnmmncs y4ebHoro matepuana onpegensieTcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNINHGBIL

Ha”'\;iHZizH”e WNHavkaTop(bl)
Nen/n pasi KomneteHuus(n) | OOCTUXKEHMUS OueHou4Hble cpeacTea
ANCLANIMHB KoMneTeHummn
(momyns)
1. Pasgenbl 1-7 KoHTponbHbie paboThbl
2. Pasgensl 1-7 Or1K-1 Or1K-1.1 KoHTponbHble paboTbl
3. Pasgenbl 1-7 KoHTponbHbie paboThbl

20. TunoBble OUEHO4YHble cpeacTBa W MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwmMn KOHTPOJb yCNeBaemMocCTun

KoHTponb ycneBaeMocCT No AUCLMUNIIMHE OCYLLECTBNSETCS C NOMOLLILIO CrieayoLwmnx
OLEHOYHbIX CPEeaCTB: KOHTPOIbHbIE PaboThI.

IlepedyeHb 3aAaHUM AJIS1 KOHTPOJIBHBIX PAGOT.
KoHnTposibHas padota Ne 1. IluddepeHnyaibHbie ypaBHeHHUA 1-ro nopsajka.

3aganue 1 (10 6amioB). Pemiuth AuddepeniinaibHoe ypaBHeHHE Y -y/(x+2)=x>+2x.
3aganue 2 (15 6a/ioB). Pemnts AuddepeHnuaibHoe ypaBHeHue (y2+2y-x)dy=2x.
3aganue 3 (15 6a/1oB). Pemnth AuddepeHnpaibHOe ypaBHeHHE 33Xy’ +5y=(4x-5)y%.
3aganue 4 (20 6aas10B). Peminth audpdepeHunanbHoe ypaBHeHHe eYdx+(cosy+xeY)dy=0.
3aganue5 (20 6a/110B). Peuth guddepeHnmanbHoe ypaBHeHue  y=xy’-y2.

KonTpoabHas pa6ora Ne 2. /IudpdepeHumaabHble ypaBHEHHS N-T0 NOPsIJKa M CUCTEMb] yPaBHEHU.




3aganmue 1 (15 6a/0B). Peminth quddepeHipanibHoe ypaBHeHHe Yo+ 2yo+ ye) = 0.

3aganue 2 (20 6a/u10B).Peminth CUCTEMY b depeHMalbHbIX YpaBHeHUH X =X -5y, y’'= 2x-y.
3aganue 3 (15 6a/10B). Pemuts 3azauy Komm y'+ 4y= 8 ctg 2x; y(n=/4) = 5; y'(n/4) = 4.
3aganue 4 (20 6a/10B Pemnts 3agauy Komny-y'= 2e-+ cosx;  y(0) =y’(0) =y~(0) = 0.

KoHnTposibHasA padoTa Ne 3. UHTerpa/jibHble ypaBHEHHMS.
3aganue 1 (15 6a//10B). PemuTh HHTETrpaJibHOE YpaBHEHHUE C BBIPOXKJEHHBIM SIAPOM

5 1
y0) = 2 bV -
+ fol(—x+\/f)y(t)dt.

3azanue 2 (20 6a/10B).HaiiTv pe30/IbBEHTY U 3aNMCaTh PeLLEHME Yepes Pe30NbBEeHTY

b
y@)=f@)+zf

3aganue 3 (15 6a/s10B). HailTh XapaKTepUCTHYECKUE YUCIA U COOCTBEHHbIE QYHKIIUU YPaBHEHHUS C
BBIPOXKJEHHBIM SPOM

1
y(x) = Af (5xt3 + 4x2t)y(t)dt.

3aganue 4 (20 6a/710B). PemuTh ypaBHEHHE TUIIA CBEPTKHU
y(x) = fe) + A [ e ty(e)dtrpe )\<%,f(x) =e™ npux>0u f(x) =0 npwu x<0.

3aganue 5 (20 6a/10B). PemiuTh ypaBHeHUe, CBeJis eTo K 3aja4e Ko i nuddepeHpasbHOro
ypaBHEHUSA

y(x) =4e*+3x —4— fx(x —t)y(t)dt.

20.2 NMpomexyToyHaa aTrectauus

MpomexxyToyHas aTTecTaums No AMCUUMIIMHE OCYLLECTBNSETCS C MOMOLLbIO CreayrLmx
OLIEHOYHbIX CPeACTB: 3a4eTHasa paboTta n cobecegoBaHume no paboTe.

MNepeyeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensowmmmucs nepeMmeHHbimu. O6wmi nHterpan, obuiee pelleHue,
YaCTHble peLleHus.

2. JlnHenHoe ypaBHeHue nepBoro nopsaka. Meton sapvauum npon3sBosibHON NOCTOSAHHOMN
(JTarpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne PukkaTtu.

5. YpaBHeHue B nNonHbIxX anddepeHumanax. PelweHne ¢ NOMOLLbI0 MHTErPUPYHOLLIETO
MHOXUTenNs (CnyyYan 3aBUCMMOCTU MHOXWUTENS TOMBbKO OT X UNN TOSMbKO OT Y).

6. VIHTerpmpyowmmn MHOXUTENb ANA NIMHENHONO YpaBHEHUS.
7. 3agayva Kowwwm ans ypaBHeHUa NepBOro nopsiaka.

8. Teopema 0 CyLeCTBOBaHUN U €ANHCTBEHHOCTU pPeLLEHNs ypaBHEHUS NEPBOro Nnopsaka,
pa3peLleHHOro OTHOCUTENBHO NPOM3BOAHOM.

9. Ocobble To4kM, ocobble pelleHus. Buabl ocobbix ToYeK: y3en, ceano, LeHTp, okyc.
10. MeTopg nocrnegoBaTenbHbIX NPUBAMKEHUI PELLEHNS YPaBHEHUS NEPBOro NOpsAKa.

11. YpaBHeHNsa NepBOro nopsaka, HepaspeLleHHble OTHOCUTESTbHO NPOU3BOAHON (Cryyau,
Korga BblpaxarloTcs X Unu y).



12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Knepo.

14. 3apayva Kowwn gns anddepeHumanbHOro ypaBsHeHUs N-ro Nopsiaka.
15. OBwme cBONCTBA NMHENHOIO YpaBHEHUA. [puHUMN Cynepnosnumm.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl O IMHENHOW 3aBUCMMOCTU. AnbTepHaTuBa.
dyHaameHTanbHas cuctema peLueHun.

17. Teopema o CTpyKType 0bLlero peLleHns IMHENHOIO O4HOPOLHOIO YPaBHEHNS.
18. Teopema o CTpyKType 0bLlero peLleHns IMHENHOrO HEOAHOPOAHOIO YPaBHEHUS.

19. OgHopogHoe NMHEeNnHoe ypaBHEHWE N-ro nopsagka ¢ NOCTOSAHHBIMU KO3 UumMeHTamu.
Xapakrtepuctmnyeckoe ypaBHeHue. Criydyam NpoCTbiX KOPHEN.

20. OgHopOoAHOE NMHENHOE YpaBHEHME N-TO NopsiAKa C NOCTOAHHBbIMU KO3hmumneHTamu.
Crniyyan KOMNIIEKCHO-COMNPSAXEHHbIX KOPHEN XapakTepUCTUYECKOrO YpaBHEHUS.

21. OgHopoAHOEe NMHENHOE YpaBHEHME N-T0 NopsiAka C NOCTOAHHBIMU KO3 rumneHTamu.
Cnyyan KpaTHbIX KOPHEWN XapakTepUCTUYECKOro ypaBHEeHUS.

22. HeogHopogHoe NUHenHoe ypaBHEHUe N-ro nopsigka ¢ NOCTOAHHbIMU KO3 dULMEHTaMU.
Cnyyan cneumanbHoOM NpaBon YacTn. Pe3oHaHc.

23. MeTog BapuaLmm Npon3BOSbHbIX NOCTOsIHHBIX (JlarpaHxa) onst MIMHENHOro ypaBHEHUS
BTOPOro nopsiaka.

24. CucTteMbl NMMHENHBbIX YpaBHeHW. [NpuHumMn cynepnosuumn. Onpegenutens BpoHcKoro.
CTpykTypa obLiero pelieHmst OAHOPOAHON N HEOLHOPOAHOW CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI NIMHENHBIX YPABHEHUIN C MOCTOSAHHBIMU KO3(huuneHTamu.
XapakTtepuctumyeckoe ypasHeHue. Criyd4an NnpocTbiX, KPaTHbIX, KOMMEKCHO-COMPSKEHHbIX
KOPHEWN XxapaKTepucTUYeCKOro ypaBHeHus.

26. HeogHopoaHble CUCTEMBI NIMHEMHBIX YpaBHEHUI CO creunaribHON NpaBoun YacTblo.
Pe3soHaHc.

27. NNoHATMS YCTOMYMBOIO U HEYCTOMYMBOIO peLleHnit cuctemsl guddepeHumnanbHbIX
ypaBHeHun. OnpegeneHne ycTonymMBOCTU U aCUMNTOTMYECKOW YCTOMYMBOCTHM MO J1anyHOBY.

28. CBefeHne nccnegoBaHnst Ha YCTOMYMBOCTb MPOU3BOSIBHOMO PELLIEHUS K UCCIEL0BaHMUI0
Ha YCTONYMBOCTb NMPOU3BOJSIbHOIO PELUEHUS.

29. ®a3oBoOEe NPOCTPaHCTBO, ha3oBasd TpaeKkTopus, ha3oBbii NOPTPET, n3obpaxatoLlas
TOYKa, To4Ka nokosi. Pa3oBble NEpPEMEHHbIE AN ypaBHEHMSI BTOPOro NOpsiaKa.

30. ®asoBas NnOCKOCTb NIMHENHOro ocumnnaTopa 6e3 3aTtyxaHus.
31. Bngpbl TO4kM NOKOSA. ToYKa NOKOSA TUMNa «y3ern».

32. Bugbl To4kn nokos. To4yka nokos Tmna «ceanoy.

33. Buabl ToukM Nokosi. To4ka NoKos TMna «LUEeHTP».

34. Buabl Toukun nokosi. Toyka nokoda Tuna «pokyc»

35. OnpegenexHune yCTon4nBOCTM TPMBUASBbHOIO peLLIEHNa OAHOPOAHON CUCTEMbI C
NOCTOSIHHLIMW KO3 ULUMEHTAMU MO KOPHSIM XapakKTepUCTUYECKOro ypaBHEHNS.

36. NccnepoBaHne Ha YCTOMYMBOCTL NO JIMHENHOMY (MO NEPBOMY) NPUBIMKEHUIO.
37. MeTop BaH gep lNons. NepemeHHble BaH aep lNonsa. PazgeneHne OBUXEHUN.

38. YpaBHeHue BaH aep lNons. CTaumoHapHble pexuMebl, X YCTONYNMBOCTL. [peaenbHbii
LK.

39. Buabl fIMHENHbIX HTErparnbHbIX YpaBHEHUN.
40. NHTerpanbHoe ypaBHeHne ®pefronbma C BbipOXOEeHHbIM S54PO0.

41. VIHTerpanbHbI onepaTop. Teopema O CyLLeCTBOBAHUN U €0UHCTBEHHOCTU peLleHuns
ypaBHeHna ®pearonsma BTOPOro poaa.

42. MeTtog nocnegoBaTenbHbIX NPUOAMKEHNIA.
43. Pe3onbBeHTa. PelleHne Yepes pe3ornbBeHTY.
44. XapaKkTepuctnyeckme ymcra n cobCcTBeHHble pyHKUUKM ypaBHeHna ®pearonsma.



45. CummeTpunyHoe aapo. Teopema NnbbepTa-LWmnagTa.
46. PelwieHne ypaBHEHNA C CUMMETPUYHBLIM SOPOM.
47. HTerpanbHble ypaBHEHUS Tuna cBepTkM no dypbe.

48. YpaBHEHNS, KOTOPbIE PELLATCS C MOMOLLBIO CUHYC- U KOCUHYC- Npeobpa3oBaHuit
dypbe.

49. YpaBHeHne ®pegronbma nepBoro poaa.

50.Teopema 0 cyLLecTBOBaHUN U €OUHCTBEHHOCTU peLleHus ypaBHeHns BonbTteppa
BTOPOro poaa.

51. Pe3onbBeHTa Ans ypaBHeHns BonbTeppa. PelweHne Yyepes pe3onbBeHTy.
52. YpaBHeHne BonbTeppa Tuna cBepTKu.

53. NpeobpasoBaHne ypaBHeHust BonbTeppa nepBoro poaa K ypaBHeHUo BonbTeppa
BTOPOro poaa.

MepeyeHb NpaKTUYECKUX 3aaav.

OvdpdpepeHumnanbHble ypaBHEHUS U CUCTEMBbI YpaBHEHUN, 3ada4va Kowwu.

1. y’-2y'=x2-x+e*. 6. y’+y=cos x+2e*.

2. y+2y+5y=0, y(0)=1, Y(0)=0. 7. y’+4y+5y=0, y(0)=2, y(0)=0.
3.y +8y”+16y"=0. 8. y'+y'+0.25y=0.

4. X'=-3x-y, Yy=x-y. 9. X'=-xty, Yy=X-y.

5. y'-4y'+4y=e? [x3 10. y +y'=(e*+1)".

11. y’-y=e™+x. 16. y’+3y'=9x+e?*.

12, y"+3y'+2y=0, y(0)=0, y(0)=1.  17. y*+3y'=0, , y(0)=0, y'(0)=1.
13. 4y +4y"+y'=0. 18. y"+12y"+36y'=0.

14. X'=y, y'=x. 19. X'=-4y, y'=x-4y.

15. y"'-2y'+y=e* /X2, 20. y"+y=1/cos x.

21. y'-y/(x+2)=x2+2x. 26. y'+(1-2x)y/x?=1.

22. 2(x+y*)dy=ydx. 27. (13y3-x)dy=4ydx.

23. y'+2xy=2x3y3, 28. xy'+y=xy?.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy?-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y’. 30. y=3y™-y'.

YCTONYNBOCTb TPUBMANIBHOMO pPeLUEHNSI CUCTEMbI YPaBHEHUIN MO NIMHENHOMY NPUBIVKEHUIO.

-_—

X'=x-3y+x3-8xy, y'=4x+y-1+e™.
X'=2x-y-sin X, y'=4x+y+cos y-e%.
3. =25x—y—-1+1+x)1/2,y =4x—y + In(1 + y2).
X'=-6x-y-1+x’+e* cos 'y, y'=x-3y+y2.
X'=2x+y-2+2 eXcos?y, y'=-y+In(x+1)+e¥-1.

N

o &

NHTerpanbHble ypaBHEHUSI.

1. PewnTb ypaBHEHNE C BbIPOXKOEHHBIM SAPOM y(x) = sin(2x) + %fo” cos?(x — t) y(t)dt
2. PewnTb ypaBHEHWe Yepes pe3onbBeHTY y(x) =1+ fO"/z sinxcosty(t)dt.

3. Hantu xapaktepuctudeckme yncrna n cobctBeHHble (PYHKLMM ypaBHEHUA y(x) = /’lfol(x + t)y(t)dt.



4. MCI'IOJ'Ib3yFI KOCI/IHyC-I'IpeO6pa3OBaHVIe <Dypbe, pewnTb MHTEerparibHoe ypaBsHeHune

f y(t)cos(xt)dt = e *cosx,x > 0.
0

5. PewuTb ypaBHeHWe, cBeas ero K 3agadve Kowmv ana audgepeHumnanbHOro ypaBHeHNS

X

y(x) =x+ f [4sin(x — t) — (x — t)]y(t)dt.
0

[N oueHMBaHMA pe3ynbTaToB 06y4YeHUst Ha 3k3aMeHe ucnonb3yeTcs 4-6annbHas wkana:
«OTIIMYHOY», «XOPOLLUOY», KYAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

Kputepum oueHMBaHnA KoMneTeHUnn

Kputepum oueHnBaHns KoMneTeHLNN

YpoBeHb
chopMUpOBaAHHOCTH
KOMNEeTEeHLNN

LLikana ouyeHok

O6yuatowmncs B NoNHON mepe Brageet
NOHATUMHBIM annapaTtoM U TEOPETUYECKMMMU
OCHOBaMW OUCLMMNIINHbLI, crocobeH
WUNNICTPUPOBaTb OTBET NpUMepamMu,
drakTaMn, JaHHLIMWU HayYHbIX UCCre0oBaHUN,
NPUMEHSATb TEOPETUYECKNE 3HAHUSA ANs
peLleHnsa NpakTU4YeCcKnx 3agay AaHHON
ONCLUNINHBI.

[MoBbILLEHHbIN
YPOBEHb

OT1nnyHo

O6yuatowmncs B NoNHON mepe Brageet
MOHATUWHBLIM annapaToMm 1 TEOPETUYECKUMU
OCHOBaMUV ANCLMNIIMHbI, cnocobeH
WNICTPUPOBAaTL OTBET NPUMEpPamMu,
drakTaMn, JaHHLIMWU HayYHbIX UCCre0BaHUN,
NPUMEHATb TeOpeTUYECKMUE 3HaHUA O11S
peLLeHnsa NPaKTUYeCcKnx 3agad aHHOM
ONCLMNIINHBI.

HonyckaeT owmnbkn Npu peLueHnm aTnx
3agau.

Ba3zoBbIn ypoBeHb

XopoLuo

O6yuatowmncs YyactTuyHo Bnageet
MOHATUWHBLIM annapaToMm 1 TEOPEeTUYECKUMU
OCHOBaMUV ANCLMNIIMHbBI, cnocobeH
WNICTPUPOBaTL OTBET NPUMEpPamMu,
drakTaMn, JaHHLIMWU HayYHbIX UCCreJ0BaHUN,
NPUMEHATb TeopeTUYECKME 3HaHUA ONs
peLLeHna NPaKTUYeCcKnx 3agad aHHOM
ONCLMNIINHBI.

HonyckaeT owmnbkM Npu peLueHnm aTnx
3agau.

MoporoBbin
YPOBEHb

YpoBneTBopuUTEnbHO

OTBET Ha KOHTPOSbHO-N3MEPUTENBbHbIN
mMartepuan He COOTBETCTBYET NtoObIM
Tpem(4eTbipem) N3 nepevncrieHHbIX
nokasarenen. Obyyatrowmica
OEMOHCTPUpPYET OTPbIBOYHbIE,
doparmMeHTapHble 3HaHUS, 4oNycKaeT rpybble
OLLNOKN.

HeynosnetBoputensHO




NIUCT COrNACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpasneHue/cneunanbHocTb 12.03.03 PoToOHMKA 1M oNTOMHDOpMaTHKa

OucumnnunHa 51.0.15 nddepeHumanbHbie U MHTErpanbHble YpaBHEHUS.

Mpodunb nogrotoBkn POTOHMKA U ONTONHOPMATUKE

dopma oby4veHuns o4Has

Y4yebHbin rog 2023/2024

OTBETCTBEHHbIN UCMOMNHUTENDb

3aBeaytowmmn kacpbegpor mateMaTn4eCcKomn
JPU3MKM U NHPOPMALIMOHHBIX TEXHONOMNN bepecen, [Nepecenkon 28.06.2022

cnonuutenu

[loueHT kadbeapbl MaTeMaTU4ECKON

PU3NKN N NTHPOPMALMOHHBIX TEXHOSTOTNI A.®. Kypun 28.06.2022
COIMACOBAHO

Kypatop OOIl

No HanpasfieHuo/cneLmansHOCTH . 2022

nodnucek pacuwughpoeka rnoodnucu

HavanbHuk otgena obcnyxumsanms 3HB .. 2022
noodnucek pacuwughpoeka rnodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeToOMYECKUM COBETOM (hu3nmyeckoro hakynbTeTa,

npoTokon Ne6 ot 27.06.2022r.




