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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.0.15 OuddhepeHumanbHbie U UHTErpanbHble ypaBHEHUS

1. Kog u HaumeHoBaHMe HanpaBJieHusA noaroToBku/cneumanbHOCTH:

12.03.03 doToHUKa 1 onTouHOpMaTHKa

2. Mpodnnb nogrotoBku/cneymanmsaumna: PoToHMKa U onTomHdopmaTuka

3. KBanudukauums BbinyckHuKa: bakanasp
4. dopma obGyUyeHuUA: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio aucumnnmHbl: 0803 matemMaTnyeckon dusnkm n

MHMDOPMALIMOHHbIX TEXHOMOIMNN

6. CoctaButenm nporpamMmbl. KypuH Anekcangp Pegoposuy, kaHanaaTt dusnKko-

MaTeMaTny4ecKmnx Havyk, JOLEeHT

7. PekomMeHpgoBaHa: Hay4yHo-MeToAM4YECKMM COBETOM bmamndeckoro dakynbTeTa,
npoTokon Ne 6 ot 27.06.2023r.

8. YuebHbIn roa: 2024/2025 CemecTp(bl): 3



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
uenb ANCUMMINHBL: CPOPMUPOBATL Y CTYAEHTOB (PyHOaMeHTasbHble OCHOBbI BECbMa
pa3BeTBNEHHOro 6a3oBoro Kypca «AnddepeHumnanbHble U MHTerpasnbHble YpaBHEHUNY,
Nno3BoNsALME BECTU UCCIEeAOBaHNSA MO PasfIMYHbIM Hay4YHbIM HanpaBieHUSIM CreunanbHOCTMU.
3aga4v ONCUNMINHDI:

e M3yyeHne 6a30BbIX NOHATUIN Teopun anddepeHumnanbHbIX YpaBHEHUN;

«OCBOEHWE OCHOBHbIX MPUEMOB pPELLEHNS NPaKTUYECKUX 3ada4 No Temam AUCLMUNIINHLI;

eNprobpeTeHne onbiTa paboTbl C MAaTEMATUYECKON M CBSA3AHHOM C MaTEMaTMKON Hay4YHOW n

y4yebHoN nuTepaTypou;
e Pa3BUTME YETKOIO JIOrMYECKOro MbILUNEHUS.

10. MecTo y4ye6HOM aucUMNNUHLI B cTpykType OOI:

Aucumnnuua «dnddepeHumansHble U MHTErpasnbHble ypaBHEHUS» OTHOCUTCS K
MaTtemaTM4YeCcKoOMy U eCTeCTBEHHOHAYYHOMY LIMKNY ANCUMNNNH y4eBbHOro nnaHa un saenseTtcs
COCTaBHOM YacCTbIO rpynnbl NpeaMeToB, 06beaAnHeHHbIX B Moay b «MaTtemaTuka». [JaHHas
ANCUMNIMHa aBnaeTca HeobxoaMMon ANsa OCBOEHUS OCTanbHbIX AUCUUNINH
€CTEeCTBEHHOHAYYHOro UMKna u gucunniud npodeccrmonansHoro umkna OOl n oTHocuTca K
rpynne obsa3atenbHbIX JUCLUMNANH OTPaCcnn HayKn U Hay4YHOW cneumnanbHOCTH
obpasoBaTtensHon komnoHeHTbl OOl (B cooTBeTCTBMM C PeaeparibHbIMU rOCyAapCTBEHHbIMU
TpeboBaHnammu (PIT)). CogepxaHue gucumnnmHbl 6asnpyeTcs Ha 3HaHUAX, MPUOBpPEeTEHHbIX B
Kypcax MmaTeMaTM4ecKoro aHanusa v nnHenHon anrebpsol.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUcUUNNUHe/MoAyNo (3HaHWUA, YMeHuUA,
HaBbIKW), COOTHECEHHbIe C NNaHUPYyeMbIMU pe3yribTaTaMu OCBOEeHUS o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLMSAMU BbINMYCKHUKOB):

Kog HasBaHne komneTeHuum Koa(bl) | WHaukaTop(bl) lMnaHupyemble pesynbTaTthl
oby4veHuns
Or1K- | CnocobeH NnpuMeHATb OMK- | MNMpumeHseT 3HaeT guddepeHumnanbHble
1 €CTeCTBEHHOHay4Hble U 1.1 3HaHuA N MHTerparnbHble YypaBHEHUS,
obLenHxxeHepHble 3HaHKS, MaTtemaTuKu B KOTOpble Ucnonb3yeT Asis
MeTOAbl MaTeMaTU4eCKOro NHXXEHEePHOWN NOCTPOEHUsSI Mogenen n
aHanusa u MoAenupoBaHus B npakTuke npu KOHCTPYyMpOBaHus
NHXXEHEPHOW OeATerNbHOCTH, MOAENMPOBaHUN. | anropuTMOB pPeLLEHUS
CBsiI3aHHOM C POTOHHbLIMM NPakTU4YeCcKnx 3agav;
TexHonornamm obpaboTkm BnageeT HaBblkaMu
MHopMauuu, KBannguumpoBaHHOro
NPOEKTUPOBAHNEM, Bbl6Opa 1 agantauuun
KOHCTpyMpOBaHMEM U anddepeHumnanbHbIX U
TEXHOMOrnaAMN NPOn3BOACTBA NHTEerpanbHbIX ypaBHEHUN
3nemMeHTOoB, NpMbopOoB U AN18 peLleHns NpakTUYeckux
cucTeM (POTOHUKN K 3agau.
ONTOMHMOPMATUKM.

12. O6bem guCUMNNUHBLI B 3a4€THbIX eanHuLax/yac.(s coomsemcmsuu ¢ y4e6HbIM MiaHoM)—

4/144.




dopma NPoMeXXyTOYHOM aTTecTaumMm — 3a4€T C OLIEHKOMN

13. TpyaoemkocTb No BuAam y4yebHom paboTbl

TpyooemKkoCTb
Bua yuebHomn paboTbl Bcero [o cemectpam
3cemecTp
AyanTOpHbIE 3aHATUS 102 102
nekumm 68 68
B TOM
i npakTun4eckne 34 34
yncne:
nabopartopHbie 0 0
CamocTosaTenbHas pabota 42 42
B TOM YucCne: KypcoBas 0 0
paboTa (NpoeKT)
dopma NpoMexyTo4HON - -
arTecTaumm
WToro: 144 144

13.1. CopepxaHue AUCLMUNIIUHLI:

n/n Peanunsauus

pasgena
HaMI\;zHce)isze CopeprkaHue pasgena ANCUMnIivHbl AUCLMTTIHE
,D,MFZ:LI,I/JI:Il'IJ'II/IHbI Aep Pesa AR CHOMOE”bK)

OHNamH-
Kypca, QYMK

1. Nekuunn
1.1 | BeegeHue B 3apava Kowwu gns ypaBHeHUs NepBoro nopsaka.

npeameTt. Nctopus.
OCHOBHbIE NOHATUS.
YpaBHeHUs NepBOro
nopsigka.

OO6Luee pelleHne, obWMI NHTErpan. YpaBHeHUs C
pas3gensarwnuMmncs nepeMeHHbIMU. Y paBHeHs,
KOTOpble CBOOATCS K ypaBHEHUSIM C
pasgensowmmMmmnca nepemMmeHHbIMu. JInnenHoe
ypasHeHue. MeTog Bapmnaumm npousBoSibHOM
noctosiHHon (MeTop JlarpaHxa). YpaBHeHune
BepHynnu, ypaBHeHne PukkaTtun. YpaBHeHue B
nonHbIX anddepeHumanax. PelweHne ¢ noMoLbo
WHTerpupytoLiero MHoXxuTens. NHterpmpyowmn
MHOXUTESNb ANs1 NMIMHENHOrO ypaBHEHUSA. Teopema
CyLeCTBOBaHUSA U €QUHCTBEHHOCTU peLleHuns
ypaBHEHUS NepBOro nopsaka, paspeLleHHoro
OTHOCUTENBLHO Npoun3BogHon. Ocobble TOUKM,
ocobble pelweHns. Buabl ocobbix Tovek (y3en,
ceano, ueHTp, okyc). Metoq nocnegoBaTenbHbIX
NPUBAMXEHUIN. YpaBHEHUS, Hepa3peLLEHHbIe
OTHOCUTESTbHO NPOU3BOAHON. YpaBHEHNE
JNarpanxa, ypaBHeHune Knepo. O6wmin metoa
WHTerpupoBaHus. Teopema CyLLeCTBOBaHUSA U
€0MHCTBEHHOCTU peLlEHNs.




1.2

YpaBHeHus n-ro
nopsagka. JInHenHole
ypaBHEHUS.

3agayva Kowwm ansa ypaBHeHUs N-ro nopsiaka.
MoHmxeHus nopagka. JiInHenHble ypaBHEHUS N-ro
nopsigka. Obwue ceonctea. MpuHumn
cynepnosuunn. JINHenHo 3aBUCUMbIE N JIMHENHO
He3aBUcHMble peleHunsa. Onpegenurens
BpoHckoro. [1se TeopeMbl 0 NIMHENHOMN
3aBUCUMOCTU peLLUEeHNA JIMHEMHOIO OOHOPOAHOIO
ypaBHeHus1. AnbTepHatmBa. PyHaameHTanbHas
cucTemMa pelueHun. Teopema o CTpyKType obLuero
peLleHns IMHENHOro OOHOPOAHOMO YPaBHEHMS.
Teopema o cTpykType obLiero peweHus
NIMHENHOrO HEOAHOPOLHOIO ypaBHEHUS.
JInHenHble ypaBHEHMS N-ro nopsigka
NOCTOSIHHbIMW KO3dhdumumeHTamm. OgHOPOAHbIE
ypaBHeHUSs1. XapakTepucTnieckoe ypaBHeEHME.
Cnyyam npocCTbIX, KOMMNEKCHO-COMNPSKEHHBbIX,
KpaTHbIX KOPHEWN XapaKTepucTn4eckoro
ypaBHeHUs1. HeogHOpPOAHbIE ypaBHEHMS.
CneumnanbHas npaBas YacTb. Pe3oHaHc. MeToz
BapuaLmm Npon3BOSbHbIX NOCTOSIHHbLIX (MeToq,
JTarpanxa) onst NIMHENHOro ypaBHEHNSA BTOPOro
nopsiaka.

1.3

Cucremsbl NIMHENHbIX
ypaBHEHUN.

MpuHuun cynepnosuumn. Onpegenuternb
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLero peLlueHns ogHOPOAHOM N HEOAHOPOAHOM
cucteMm. CUCteMbl NIMHENHBIX YPaBHEHWI C
NOCTOSIHHbIMW KO3dhuumeHTamm. OgHOPOAHbIE
cuctembl. Cnyyam NpoOCTbIX U KpaTHbIX KOPHEN
XapaKkTepucTU4eCKoro ypaBHeHus:.
HeoaHopoaHble cuctembl Co cneumanbHom
npaBon YacTbio.

1.4

YcTon4mBocTb
peLeHnin
AnddepeHumanbHbIX
YpPaBHEHUN U CUCTEM.

[MOHATMS YCTONYMBOroO M HEYCTOMYMBOIO peELLEHNIA.
OnpeneneHne ycTon4mBocTU No J1anyHoBy.
OnpegeneHne acMMNTOTUYECKON YCTONYNBOCTH.
CBefeHue nccnegoBaHus Ha YCTOMYMBOCTb
NPOM3BOSBbHOMO PELLEHUS K UCCNeA0BaHM1Io Ha
YCTOMYMBOCTb TPMBUANbHOIO PeLLEHNS.
OnpepneneHve yCTONYMBOCTU TPMBUASIBHOIO
peweHus. PasoBoe npocTpaHcTBo. PaszoBas
TpaekTopus. ®asoBbii nopTpeT. N3obpaxatoas
Touka. To4yka nokosi. PasoBble NepeMeHHbIe A5
ypaBHeHUs BTOporo nopsigka. dasobasi NNocKoCTb
NMHENHoro ocuunnartopa. Buabl Touku nokos
(y3en, ceano, ueHTtp, okyc). OnpeaeneHve
YCTOMYMBOCTU TPUBMNASIBHOMO peLUEeHNs1 CUCTEMbI
NMNHENHbIX YPaBHEHUWN C MOCTOAHHbLIMU
KoapdpuumeHtamu. Metog cpyHkumm JlanyHosa.
WccnepnosaHue Ha yCTOMYMBOCTbL MO NEpBOMY
(NMMHenHomy) npubnwmxkeHuto. Metopn BaH aep
Mons. MNepemeHHble BaH aep lNons. Pasgenexve
ABWXKeHUW. YpaBHeHne BaH gep lNons.
CraumoHapHble pexumbl konebaHun. Mx




ycTonumBocTb. MpeaenbHbin Lmkn. MNoHatne o6
aCMMNTOTUYECKMUX MEeTOOaXx.

1.5

WHTerpanbHble
ypaBHEHuUs.

OcHoBHble NoHATUSA. Buabl NMHENHbIX
WHTEerpanbHbIX YPaBHEHUN.

1.6

YpaBHeHue
®pegronbma.

YpaBHeHve ®pegronbma 2-ro poga ¢
BbIPOXOEHHbIM SapoM. VIHTerparbHbIM onepaTop.
Teopema o cywecTBOBaHUM Y €OUHCTBEHHOCTU
pelueHns HeO4HOPOLHOro YpaBHEHNS
®pegronbma 2-ro poga. PesonbBeHTa. PewweHune
ypaBHEHUS Yepes pe3osSibBEHTY.
Xapaktepuctmyeckmne 3Ha4yeHnsa n Co6CTBEHHbIE
PYHKUUKN 0QHOPOAHOro ypaBHeHNa dpearonoma
2-ro poga. Cny4an BbIpOXAEHHOIO sapa.
YpaBHeHuUs Tuna ceepTkn no dypbe. YpaBHEHUS,
KOTOpble peLlatoT C MOMOLLLIO CUHYC- U KOCUHYC-
npeobpasoBaHu dypbe. CUMMETPUYHOE A4PO.
Teopema NunbbepTa-lUmnara. PeweHne
WHTErpanbHbIX YypaBHEHUN C CUMMETPUYHbBIM
aapoMm. YpasHeHue Opegronbma 1-ro poga.
HeyCcTOM4YMBOCTb peLueHuns.

1.7

YpaBHeHune
BonbTeppa.

OunddepeHumnansHble ypaBHEHUS U YpaBHEHNE
BonbTeppa. Teopema o cyLLecTBOBaHUN U
€NHCTBEHHOCTU peLleHnsa ypaBHeHus BonbTeppa
2-ro poaa. PesonbBeHTa. PelueHune yepes
pe30rbBEeHTY. YpaBHEHME TUNa CBEPTKMU.
MpeobpasoBaHue ypaBHeHnsa BonbTeppa 1-ro
poda K ypaBHEHUI 2-ro poga.

. MpakTnyeckune 3aHAaATUA

2.1

BeepneHue B
npeameTt. Nctopus.
OCHOBHbIE NMOHATUS.
YpaBHeHUs1 NepBOro
nopsiaka.

3apayva Kowwm ans ypaBHeHUs NepBOro nopsiaka.
OO6Luee pelleHne, obLWMI NHTErpan. YpaBHeHUs C
pas3gensarwnuMmncs nepeMeHHbIMU. Y paBHeHUS,
KOTOpble CBOOATCS K ypaBHEHUSIM C
pasgensowmumMmmnca nepemMmeHHbIMu. JInnenHoe
ypasHeHue. MeTog Bapmnaumm nponsBOSibHOM
noctosiHHou (MeTop JlarpaHxa). YpaBHeHue
bepHynnu, ypasHeHne Pukkatn. YpaBHeHUE B
NosiHbIX anddepeHumanax. PeweHne ¢ noMoLlbo
WHTerpupyoLiero MHoXxuTens. NHterpmpyowmn
MHOXUTESNb ANs1 NMMHENHOrO ypaBHEHUSA. Teopema
CyLeCTBOBaHUSA U €QUHCTBEHHOCTU peLleHuns
ypaBHEHUS NepBOro nopsaka, paspeLleHHoro
OTHOCUTENbLHO Npoun3BogHon. Ocobble TOUKM,
ocobble pelweHns. Buabl ocobbix Tovek (y3en,
ceano, ueHTp, okyc). Metog nocnegoBaTenbHbIX
NPUBAMXEHUN. YpaBHEHUS, HEepa3peLLEHHbIe
OTHOCUTESTbHO NPOU3BOAHON. YpaBHEHME
JTarpanxa, ypaBHeHune Knepo. O6wmn metoa
WHTErpMpoBaHus.

2.2

YpaBHEHUS N-ro
nopsigka. JInHenHble
ypaBHEHUS.

3apava Kowwm ansa ypaBHeHMst n-ro nopsiaka.
MeTopg noHwxeHusa nopsagka. JinHenHble
ypaBHeHus n-ro nopsagka. Obwme ceoncTea.
MpuvHUUN cynepnosvumun. JIMHENHO 3aBUCUMbIE U
NMHENHO He3aBucuMble pewwenus. Onpegenvrtens




BpoHckoro. [1Be TeopeMbl O NMUHENHOMN
3aBUCUMOCTU peLlleHNn NMMHENHOIO OgHOPOAHOrO
ypaBHeHus. AnbTepHatmea. dyHaameHTansHas
cuctema pelleHun. Teopema o CTpyKType obLiero
peLeHns IMHENHOro OOHOPOAHOIO YpaBHEHMWS.
Teopema o CTpyKType 0bLero peleHus
NIMHENHOro HEOAHOPOLHOIO ypaBHEHUS.
JInHenHble ypaBHEHUs N-ro nopsiaka c
NOCTOSIHHBIMW KO3 PMLNEHTAMN.
Xapaktepucrtumyeckoe ypaBHeHue. Criyyau
NPOCTbIX U KpaTHbIX KopHen. Cry4yan KOMMMEeKCHO-
CONPSKEHHbIX KOpHeW. HeogHopoaHble
ypaBHEHUS CO cneumanbHOM NpaBon YacTblo.
PesoHaHc. JInHenHbin ocumnnatop. Metog
BapuaLumm Npon3BOSbHbIX NOCTOSIHHbIX A5
NMHEHOr0 YpaBHEHUS BTOPOro nopsaka.

2.3

Cucremsbl NIMHENHbIX
ypaBHEHUN.

MpuHuun cynepnosuumn. Onpegenuternb
BpoHckoro. AnbTepHaTuBa. TeopeMbl O CTPYKType
obLero pelueHns ogHOPOAHOM N HEOAHOPOHOM
cucteMm. CUCTeMbl NIMHENHbIX YPaBHEHWI C
NOCTOSIHHbIMW KO3dhpuumeHTamm. OQHOPOAHbIE
cuctembl. Cnyyam NpoCTbIX N KpaTHBLIX KOPHEN
XapaKkTepucTU4eCKoro ypaBHeHus:.
HeoaHopoaHble cuctemMbl Co cneumasnbHOM
npaBon YacTbHo.

2.4

YCTONYMBOCTb
peLeHni.

[MOHATMS YCTONYMBOro M HEYCTOMYMBOIO peELLEHNIA.
OnpeneneHne yCcTon4mMBocTU No J1anyHoBy.
OnpegeneHne acMMNTOTUYECKON YCTONYNBOCTH.
CBefeHune nccnegoBaHus Ha YCTOMYMBOCTb
NPOU3BOJSILHOIO PELLEeHUs K UCCrieA0BaHNI0 Ha
YCTOMYMBOCTb TPMBUANbHOIO PeLLEHNS.
OnpefneneHve yCTONYMBOCTU TPUBNANBHOIO
peweHus. PasoBoe npocTpaHcTBo. PaszoBasd
TpaekTopus. ®as3oBbi NOpTPeT. N3obpaxkatowas
Touka. To4yka nokosi. Pa3oBble NepeMeHHbIe A5
ypaBHeHUs BTOporo nopsigka. dasosasi NnocKoCcTb
NMHENHoro ocuunndaropa. Buabl Touku nokos
(y3en, ceano, ueHTp, dokyc). OnpegenexHve
YCTOMYMBOCTU TPUBMNASIBHOMO peLUEeHNs1 CUCTEMbI
NMNHENHbIX YPaBHEHUN C MOCTOAHHbLIMU
KoapdpuumeHtamu. Metog cpyHkumm JlanyHosa.
WccnepnosaHue Ha yCTOMYMBOCTDL MO NepBOMY
(NMMHenHomy) npubnmxkeHuto. Metopn BaH aep
Mons. MNepemeHHble BaH aep lNons. Pasgenexve
ABWXKeHUW. YpaBHeHue BaH gep lMNons.
CTtaumoHapHble pexuMbl konebaHun. Nx
ycTon4ymBocCTb. [peaenbHbi Uukn. NoHaTue 06
acUMNTOTMYECKUX MeToaaXx.

2.5

WHTerpansHoe
ypaBHeHue
dpearonbma.

YpaBHeHne ®pegronbma 2-ro poga ¢
BbIpOXAEHHbIM SapoM. IHTerpanbHbIn onepaTop.
Teopema 0 cyLLeCTBOBaHUN N €OUHCTBEHHOCTH
peleHns HeoAHOPOOHOro ypaBHEHUS
dpegronbma 2-ro poga. PesonbBeHTa. PellueHne




ypaBHEHUS Yepes pe3osibBEHTY.
Xapaktepuctmyeckne saHayeHnsa n cobCTBEHHbIE
dYHKUMN 0OQHOPOAHOro ypaBHeHnsa dpegronbma
2-ro poga. Criyyam BbIpOXAEHHOro sapa.
YpaBHeHus Tuna cBepTkn No Pypbe. YpaBHEHUS,
KOTOpble peLlarT C MOMOLLBbI CUHYC- N KOCUHYC-
npeobpasoBaHumn Pypbe. CUMMETPUYHOE S4PO0.
Teopema NunbbepTa-lLUmnara. PewweHne
WHTErpanbHbIX YpaBHEHUIN C CUMMETPUYHbBIM
A4poM. YpasHeHne ®Opegronbma 1-ro poga.
HeycTon4nMBOCTb peLLEHNS.

2.6 | MHTerpanbHoe YpaBHeHue Bonbteppa n guddepeHumnansHbie
ypaBHeHMe ypaBHeHus. Teopema O CyLLeCcTBOBaHUN U
BonbTeppa €ANHCTBEHHOCTU peLleHns ypasHeHns Bonbteppa

2-ro poga. PesonbBeHTa. PelueHune 4yepes
pe30nbBEHTY. YpaBHEHME TUMNa CBEPTKMN.
lMpeobpasoBaHue ypaBHeHna BonbTeppa 1-ro
poaa K ypaBHEHUIO 2-ro poaa.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUN:

Buabl 3aHsTMI (YacoB)
Ne HavmeHoBaHue TeMbl CamocTosTe
Mpaktnuec | Jlabopa
n/n (pasgena) aucumnnuHel | Jlekuum nbHas Bcero
Kne TOPHbIE
paboTa
1.1 | BeBegeHue B npegmer.
NcTtopusa. OcHOBHble 14 3 8 30
NOHATUA. YpaBHEHUSA
nepBoro nopsiaka.
1.2 YpaBtieva Nn-ro nopsgka. 12 6 8 26
JInHeNHble ypaBHEHMS.
1.3 | Cucremsbl TIMHENHbIX 4 4 16
YPaBHEHUN.
1.4 | YCTOMYMBOCTb peELLUEHNN. 4 4 16
1.5 | MeToa BaH gep lNons. 6 4 2 12
1.6 | YpaBHeHue ®pearonbma 10 4 8 22
1.7 | YpaBHeHue BonbTeppa 10 4 8 22
WNToro: 68 34 42 144

14. MeToanyeckue ykasaHusa Ans o6yyaroLWmMXCcA Mo OCBOEHUIO AUCLUMIIUHDI

Mpn n3yyeHnn ancumnnmnHbl pEKOMEHAYETCA NCNONb30BaTb CrieayoLlmne cpeacTsa:

- PEKOMEHAYEMYO OCHOBHYHO 1 OOMOMHUTENBHYIO NUTepaTypy;

- METOANYECKNE YKa3aHus 1 Nocobus;

- 3NEKTPOHHbIE BEPCUM YYEOHNKOB N METOANYECKNX YKa3aHU AN BbINOSTHEHUS MPAKTUYECKNX
paboT.

dopma opraHM3aumm camMoCTOATENBHOM PaboTbl: NOArOTOBKA K ayANUTOPHbBIM 3aHATUAM;
BbINOSTHEHNE OOMALLUHUX 3a4aHuWIA; BbINOMIHEHWE KOHTPOSbHbLIX paboT.

Mpn Mcnonb3oBaHNN ANCTAHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMIA U 3NEKTPOHHOIO
oby4yeHuns BbINOMHATL BCE YKasaHus npenogaBsaTtenen, BOBpeMS NOAKMYaTbCA K online
3aHATMSM, OTBETCTBEHHO NOAXOAUTb K 3a4aHNAM ONA CAMOCTOSATENbHOM paboTbl.



15. lNepeyeHb OCHOBHOM WU [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHET,
Heo6Xx0AMMbIX ANSA OCBOEHUA AUCLUNINUHbI

a) OCHOBHasi nuTepaTypa:

Ne

NcTouHUK
n/n

Jinteun [.6. O6bikHOBEHHbIE AnddepeHUManbHble ypaBHeEHNS: y4ebHoe nocobue /
JinteuH O.6., Menewko C.B., MamaeB N.N. — Mockea: Ctaspononbckun I'AY, 2017
.— 76 ¢. — OBbIkHOBEHHbIE AnddepeHUmnanbHble YpaBHEHUSA [QNEKTPOHHbIN pecypc]:
YyebHoe nocobue / A.6. JluteuH, C.B. Menewko, .. Mamaes - CtaBpononb: ATPYC
CTtaBponosibCKoro roc. arpapHoro yH-ta, 2017. — ISBN gau_00125 .—
<URL:https://www.studentlibrary.ru/book/stavgau_00125.html>.

Teepgoxnebosa E.B. AnddepeHumanbHblie ypaBHEHUSA. YCTOMYMBOCTb PELLEHUMN.
YpaBHEHMUSI 1 CUCTEMbI NEPBOro nopsaka: yyedbHoe nocobue / Teepgoxnebosa E.B. —
Mocksa: MUCuC, 2020 .— 165 c. — [uddepeHumnarbHble ypaBHEHUS. Y CTONYNBOCTb
peleHnin. YpaBHEHUS U CUCTEMbI MEPBOro nopsaaka [ONeKTPoHHbIN pecypc]: yyeo.
nocobue / E.B. Teepaoxnebosa. - M.: MUCuC, 2020. — ISBN 5-907226-67-8 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907226678.htmI|>.

0) gononHuTenbHasa nuTeparypa:

Ne

NcTouHUK
n/n

TuxoHoB A.H. nddepeHumnansHble ypaBHeHus: y4ebHuk / TuxoHoB A.H., Bacunbesa
A.B., CeelwHukoB A.I'. — Mockea: Puamartnut, 2002 .— 256 c. —
OundbdepeHumanbHble ypaBHEHUS [ONEKTPOHHLIN pecypc]: Yueb. ons By3oB / TUXOHOB
A.H., Bacunbesa A.b., CeewHukoB A.l". - 4-e n3ga., - M.: PUSMATIINT, 2002 Kypc
BbICLLEN MaTEMATUKN U MaTemaTnyeckon omsmnkun. Bein. 6 .— ISBN 5-9221-0277-3 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922102773.html>.

anberonby J1.9. [nddepeHumnansHble ypaBHeHUS: y4ebHuK / Onberonby J1.9. ---
Mocksa: Hayka, 1965. --- 424 c.

dununnos A.®. CoopHKK 3agad no auddepeHumanbHbiM YpaBHEHUSM: [y4ebHoe

3 nocobwue] / A.®. dununnos .— N3a. 4-e .— M.: JInbpokom : URSS, 2011 .— 235, [2] c.
: un., Tabn. — (Knaccuyeckui y4ebHuk MINy) .— ISBN 978-5-397-01632-2.
BacunbeBa A.b. MIHTerpaneHble ypaBHeHns/ Bacunbesa A.b., TnuxoHos H.A. ---
Mockea: duamatnut, 2002. --- 160 c.

30H B.A. Jlekunn no nHterpanbHbiM ypaBHeHuaM/ B.A. 30H. --- MockBa: Bbicluas
wkona, 2004. --- 92 c.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans cCaMoCToATeNIbHON paboThl

Ne

NcTOYHMK
n/n

Buabl Toukmn nokos : yuebHO-meToguyeckoe nocobue / coct. : E.IN. benombiTuesa, [.J1.
1 Hopodees, C.B. Endumos, " A. KypuHa, E.B. TyneHko, A.®. KypuH .— BopoHex:
N3patenbckun gom BI'Y, 2017 .— 37 ¢. — Tupax 50. 2,3 n.n.

MeTtop BaH gep Nons. AcumntoTudecknin MeTof ycpeaHeHus. YpasHeHus BaH aep
Monga, OdydduHra, MaTtbe: yuebHo-MmeToan4veckoe nocodbue / BopoHex. roc. yH-T;
cocT.: E.I'. BenombiTueBa, E.b. TyneHko, A.®. KypuH .— BopoHex: N3gaTtenbckun
gom BI'Y, 2019 .— 79 c. : un. — bubnworp.: c. 78.



https://www.studentlibrary.ru/book/stavgau_00125.html
https://www.studentlibrary.ru/book/ISBN9785907226678.html
https://www.studentlibrary.ru/book/ISBN9785922102773.html

3agaum No uHTerpanbHbIM YpaBHEHUAM: y4ebHO-MmeToandeckoe nocobue/ coct. A.P.
KypuH. --- BopoHex: V3gaTenbcko-nonurpadpuydeckun ueHtp BIY, 2008. --- 34 c.

17. ObpasoBaTenbHble TeXHOSIOrMN, UCNONb3yeMble NpU peannsaumm y4eoHomn
ANCLUNINHBI, BKITHOYasa AUCTaHLUMOHHbIe obpa3oBaTenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe oby4YeHue):

Mpu peanusaumn QUCUUNINHBI MOTYT UCNONb30BATLCA TEXHOMOMMU 3NEKTPOHHOIO 00YYeHUs 1
ANCTaHLUMOHHble 0bpa3oBaTesbHble TEXHONOMMM Ha 6a3e nopTana edu.vsu.ru, a Takke gpyrue
[AOCTYMHbIE pecypcbl ceT VIHTepHeT.

18. MaTepnanbHO-TeXHU4YeCckoe obecneyeHme AUCLUNIINHDI:

JlekuymoHHas ayanTopud, ayautopun and npakTtndeckmx 3aHATUN.

19. OueHou4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyyatowmnmmncs y4ebHoro matepmana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

Ham;inisze NHankaTop(bl)
Nen/n pasA KomneTeHuusi(n) | OOCTUXKEHUS OueHou4Hble cpeacTBa
ANCLAMTHG! KoMneTeHummn
(mogyns)
1. Paspgenbl 1-7 KoHTponbHble paboTbl
2. Pasgensl 1-7 OrlK-1 OlnkK-1.1 KoHTponbHble paboTbl
3. Paspgenbl 1-7 KoHTponbHbIe paboTbl

20. TunoBble oOUEHOYHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOJb YCNEeBaeMoCTH

KoHTporb ycneBaemocTu no AUCLUMNIMHE OCYLLECTBMASIETCS C NOMOLLbIO CrieayHLLmMX
OLIEHOYHbIX CPEACTB: KOHTPOSbHbIE paboThbl.

IlepeyeHb 3aaHU AJ11 KOHTPOJIBHBIX PaGoT.

KoHTposibHasi pa6ota N2 1. IudpPpepeHuuanibHble ypaBHeHUs 1-ro nopsaka.
3aganue 1 (10 6aioB). Peminth AuddepeHnraibHOe ypaBHeHUE Y -y/(x+2)=x2+2X.
3aaanue 2 (15 6a/10B). Peminthb AuddepeHnnasbHoe ypaBHeHHe (y2+2y-x)dy=2x.
3aganue 3 (15 6a/10B). Pelinth AuddepeHnraibHOe ypaBHeHre  3xy’ +5y=(4x-5)y%.
3aganue 4 (20 6a/u10B). PetinTh AudPepeHinasibHOe ypaBHeHHEe eYdx+(cosy+xeY)dy=0.

3aganue5 (20 6a10B). Pemnth AuddepeHnrasbHoe ypaBHEHHE  y=xy’-y 2.

KouTposibHas pa6ota Ne 2. ludpPpepeHuuaibHblie ypaBHEeHMS N-TO NOPAAKA U CUCTEMbI yPaBHEHMI.




3aganue 1 (15 6a/10B). Pemnth quddepeHipanbHoe ypaBHeHne Yo+ 2ye+ ye) = 0.

3aganue 2 (20 6a/U10B).Pemints CUCTEMY nuddepeHIMaNbHbIX ypaBHeHuit X =X -5y, y'= 2x-y.
3aganmue 3 (15 6a/w1oB). Pemuts 3agauy Komn y'+ 4y= 8 ctg 2x; y(n=/4) = 5; y'(n/4) = 4.
3agaHue 4 (20 6atoB Pemuts 3asa4yy Komny-y'= 2e-+ cosx;, y(0) =y’(0) =y~(0) = 0.

KouTposibHasi pa6oTta Ne 3. UHTerpajibHble ypaBHEHHUS.
3aganue 1 (15 6a/10B). PeliuTh MHTETpa/IbHOE YPABHEHUE C BBIPOXKAEHHBIM I/IPOM

O U S
+ fol(—x+\/f)y(t)dt.

3aganue 2 (20 6a/U10B).HaliTK pe30/1bBEHTY U 3aMMCaTh PELLEHUE Yepes Pe30/IbBEHTY

b
y@)=f@)+lj

3aganue 3 (15 6a/10B). HaiiTu XapakTepucTHUeCKHe YUC/a U CO6CTBeHHbIe YHKIIMU YPaBHEHUS C
BBIPOXKJEHHBIM SJPOM

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

3aganue 4 (20 6a/10B). PeliuTh ypaBHeHHe TUIIA CBEPTKHU
y(x) = fC) +A [ e ty(t)dt,rpe 7\<§,f(x) =e™ npux>0 1 f(x) =0 npwm x<0.

3aganue 5 (20 6a/10B). PemiuThb ypaBHEHHUE, CBe/isl ero K 3aade Komu a5 auddepeHnnasbHOTO
ypaBHEHUSs

y(x) =4e* +3x — 4 — fx(x —t)y(t)dt.
0

20.2 NMpomexyTo4yHasa aTTrecTauums

MpomexyToyHas aTTecTaumsi N0 AUCUMNIINHE OCYLLECTBIAETCS C MOMOLLbIO CeayrLmnX
OLIEHOYHbIX CPEeACTB: 3a4eTHada paboTa n cobecegosaHue no pabdore.

lNMepevyeHb BONPOCOB K 3a4eTy.

1. YpaBHeHue ¢ pasgensaoowmmmuca nepemMmeHHbimn. O6wmin niterpan, obulee pelueHue,
YacCTHblE peLLeHUs.

2. JlnHenHoe ypaBHeHMe nepBoro nopsiaka. Meton Bapmaumm nponsBofibHOM NOCTOSIHHOWN
(Marpanxa).

3. YpaBHeHue bepHynnu.

4. YpaBHeHne PukkaTtu.

5. YpaBHeHue B nonHbIX anddepeHumanax. PelueHne ¢ noMoLbio MHTErPUPYHOLLIEro
MHOXMWTENs (Crny4yan 3aBUCMMOCTN MHOXUTESS TONbKO OT X UK TONBbKO OT Y).

6. NHTerpmpyowmnm MHOXUTENb AN JIMHENHOrO YpaBHEHUS.
7. 3agaya Kowwm ansa ypaBHeHUsa NepBoro nopsaka.

8. Teopema o CyLeCTBOBaHUN U eQNHCTBEHHOCTU pPeLLEHNs ypaBHEHUS NEPBOro Nnopsaka,
pa3peLleHHOro OTHOCUTENBHO NPOM3BOAHOMN.

9. Ocobble To4kM, ocobble pelleHus. Buabl ocobbix ToYek: y3en, ceano, LeHTp, okyc.
10. MeTopg nocnegoBaTenbHbIX NPUBMMKEHWIN PELLEeHNS YpaBHEHWUSI NEPBOro Nopsaka.



11. YpaBHeHNs nepBOro nopsiaka, HepaspeLlleHHble OTHOCUTENBHO NPON3BOAHOM (Crny4yau,
Korga BblpaXkatloTcs X unn y).

12. YpaBHeHue JlarpaHxa.

13. YpaBHeHue Krnepo.

14. 3agava Kowwm ans andppepeHumansHOro ypaBHeHUs N-ro nopsgka.

15. O6Lme cBOMCTBA NIMHENHOrO YpaBHeHUs. [pruHLMN cynepno3nuunu.

16. Onpegenutens BpoHckoro. [1Be TeopeMbl 0 IMHENHOW 3aBUCUMOCTU. AnbTepHaTuBa.

dyHOoameHTarnbHas cuctemMa peLLeHui.

17. Teopema 0 CTpyKType o6Lero peleHms JIMHENHOTO OAHOPOLHOIO YPaBHEHNS.

18. Teopema o CTpyKkType 0bLLEero peLeHns IMHEMHOIO HEOQHOPOAHOMO YPaBHEHMS.

19. OgHOpOAHOE NMHENHOE YpaBHEHME N-TO Nopsiaka C NOCTOAHHBbIMU KO3hdmumneHTamu.
Xapaktepuctmyeckoe ypaBHeHue. Criydanm NpocCTbiX KOPHEN.

20. OaHOPOAHOE NMHENHOE YpaBHEHNE N-Fo Nopsiaka ¢ NOCTOSAHHBIMU KO3dhdULMEeHTaMM.
Cnyyai KOMMNNIeKCHO-COMpPSXKEHHbIX KOPHEW XapaKTepPUCTUYECKOrO YpaBHEHMUSI.

21. OgHoOpoAHOE NMHENHOE YpaBHEHME N-TO Nopsiaka ¢ NOCTOAHHBIMU KO3hrLneHTamu.
Cny4yai KpaTHbIX KOPHEWN XapaKTepUCTUYECKOro YpaBHEHUS.

22. HeogHopoaHoe NMHENHoe ypaBHEHME N-ro nopsigka ¢ NOCTOAHHBIMU KOS duLmeHTamu.
Cnyyan cneuuwanesHoOM npaBoun YacTn. PesoHaHc.

23. MeTog BapuaLmm Npon3BOSibHbIX NOCTOSIHHBIX (JlarpaHxa) Anst MIMHENHOro YpaBHEHUSA
BTOPOro nopsgka.

24. CucTeMbl MMHENHBbIX YpaBHEHUI. [NpuHumMn cynepnosuumn. Onpegenutens BpoHcKoro.
CTpykTypa obLiero peleHns ogHOpOaHOM U HEOAHOPOLAHOM CUCTEM.

25. OgHOpPOAHbIE CUCTEMbI IMHENHBIX YPAaBHEHUI C MOCTOAHHBIMU KO3hdmuneHTamun.
Xapaktepuctmyeckoe ypaBHeHue. Criydam NpocTbiX, KpaTHbIX, KOMMNIIEKCHO-CONPSXKEHHbIX
KOPHEN XapaKTepuUCTUYECKOrO YpaBHEHUS.

26. HeogHopogHble CUCTEMBI NIMHENHBIX YPaBHEHUN CO crieumnanbHON NPaBon YacTbio.
PesoHaHc.

27. NoHATUS YCTONYMBOIO M HEYCTOMYMBOIO peLLEHNN CUCTEMbI ANdIdepeHLManbHbIX
ypaBHeHun. OnpegeneHne ycTonymBoCTU U aCUMNTOTMYECKOM YCTOMYMBOCTM MO J1sanyHoBY.

28. CBepgeHve uccrieqoBaHns Ha YCTOMYMBOCTb NPOM3BOSBLHOMO PELLEHUS K MCCNeaoBaHNIo
Ha YCTONYMBOCTb NPOM3BOSIbHOIO PELUEHUS.

29. ®a3oBoe NpPoCTpaHCTBO, hazoBas TpaekTopusi, da3oBbIn NOPTPET, M3obpaxatrowas
TOYKa, To4Ka nokos. Pa3oBble NepeMeHHble AN ypaBHEHUs] BTOPOro Nopsiaka.

30. ®a3oBas NNOCKOCTb NMMHENHOrO ocuunnsaTopa 6e3 3aTyxaHus.
31. Buabl To4kmn nokosi. Touyka NoKos Tmna «y3eny.

32. Buapbl TOYKM NOKOS. TOYKa MNOKOS TMMa «cennoy.

33. Buapbl TOUKM NOKOS. ToYKa MNOKOS TMUMa «LEHTPY.

34. Buabl TOYKM NOKOS. Tovka Nokost TMna «oKyc»

35. OnpenenexHne yCTon4nmBOCTU TPMBUANBHOIO PELLEHNS] OAHOPOLHOM CUCTEMBI C
NOCTOSIHHBIMW KO3 ULMEHTAMM MO KOPHSM XapakKTEPUCTUYECKOTO YPaBHEHMS.

36. ViccnegoBaHue Ha YyCTOWMYMBOCTb MO NIMHEMHOMY (MO NepBOMY) NPUBNVKEHWIO.

37. Metog BaH gep lNong. NepemeHHble BaH aep Nonda. PasgeneHne ABMXEHUN.

38. YpaBHeHue BaH gep NMons. CTaumoHapHble peXxuMmbl, UX YCTOMYNBOCTb. [peaenbHbii
LK.

39. Bugpbl NIMHENHbBIX UHTErpanbHbIX yPaBHEHUM.

40. NHTerpanbHoe ypaBHeHne PpenrornibMa ¢ BbIPOXAEHHbIM SAPO.

41. HTerpanbHbI onepaTop. Teopema O cyLeCTBOBaHUN U e AUHCTBEHHOCTU peLLEeHNS
ypaBHeHus ®pegronbma BTOPOro poaa.

42. MeTtog nocnenoBaTenbHbIX MPUONMKEHUNA.



43. Pe3onbBeHTa. PelleHne Yyepes pe3onbBeHTY.

44. XapakTepuctmyeckme ymcrna n cobectBeHHble yHKUUKN ypaBHeHNa Opearonbma.
45. CnmmeTtpuyHoe aapo. Teopema MNinbbepTta-LUmnara.

46. PelwieHne ypaBHEHUS C CUMMETPUYHBLIM SOPOM.

47. HTerpanbHble ypaBHEHUS Tuna ceBepTku rno dypbe.

48. YpaBHEHMs1, KOTOpbIE€ peLlatTCsa C NOMOLLbIO CUHYC- U KOCUMHYC- Npeobpa3oBaHui
dypbe.

49. YpaBHeHne ®pearonbma nepsoro poaa.

50.Teopema 0 cylecTBOBaHUN U eANHCTBEHHOCTM peLLeHns ypaBHeHUs BonbTeppa
BTOPOro poaa.

51. PesonbBeHTa Ans ypasHeHns BonbTeppa. PelueHne Yepes pe3onbBeHTY.
52. YpaBHeHve BonbTeppa Tnna cBepTKu.

53. NpeobpasoBaHne ypaBHeHUs1 BonbTeppa nepBoro poda K ypaBHeHUo BonbTeppa
BTOPOro poaa.

MNepeyeHb NpakTUYECKUX 3aaau.

OunddepeHumansHble ypaBHEHUS U CUCTEMBbI ypaBHEHUI, 3aaa4a Kowu.

1. y’-2y'=x?-x+€*. 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=Xx-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=2x3y°. 28. xy’'+y=xy>.

24. (2x-1-y/x?)dx+(1/x-2y)dy=0. 29. (5xy2-x3)dx+(5x2y-y)dy=0.

25. y=2xy’-8y". 30. y=3y*-y'.

YCTOMYMBOCTb TPMBUASIBHOIO PELUEHNA CUCTEMbI YPaBHEHWUI MO NIMHENHOMY NPUBIIMKEHMIO.

=

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* cosy, Yy'=x-3y+y2.
X'=2x+y-2+2 eXcos?y, y'=-y+In(x+1)+e’-1.

N

o A

NHTerpanbHble ypaBHEHUS.

1. PewunTb ypaBHeHUe C BbIPOXKAEHHBIM SAPOM y(x) = sin(2x) + %f: cos?(x — t) y(t)dt



N

. Pewntb ypaBHeHue 4Yepes pe3onbBeHTy y(x) =1+ f:/z sinxcosty(t)dt.

w

. Hantn xapakrepuctnyeckue ymcna n cobctBeHHble PYHKUNN ypaBHEHUS y(x) = Afol(x + t)y(t)dt.

N

. MCI'IOJ'Ib3yF| KOCI/IHyC-I'Ip906p63088HV|e CDypbe, pewnTb MHTEerparibHoe ypaBsHeHune
(oo}
f y(t)cos(xt)dt = e *cosx,x > 0.
0

5. PewunTtb ypaBHeHUe, cBeas ero k 3agade Kowwm ans andpdepeHumanbHoro ypaBHeHus

X

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

[ns oueHnBaHnA pesynbTaTtoB 00y4YeHUs Ha ak3aMeHe ucnonb3yeTtca 4-6annbHas wkana:
«OTSIMYHO», KXOPOLLOY», «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.
Kpntepuun oueHnBaHns KoMneTeHuumn

YpoBeHb
KpuTepun oueHnBaHusa KoMneTeHLnn ChOPMUPOBAHHOCTH LLikana oueHok
KOMNEeTEeHLUN

O6yyatowmica B NoNHON Mepe Bnageet
NMOHATUIHBLIM annapaTom uU TeopeTUYEeCKUMU
OCHOBaMU ANCUMNINHBI, cnocobeH
UNNICTPUMPOBaTb OTBET NpUMepamMu, MoBbILWEHHbIN
drakTaMun, aHHLIMU HayYHbIX UCCed0BaHUN, YPOBEHb
NPUMEHATb TeopeTUYEeCKMe 3HaHUSA s
peLleHns NpakTU4ecKnx 3agad JaHHoM
ANCUMNIINHBI.

OTnnyHo

O6yyatowmica B NoNHON Mepe Bnageet
NMOHSTMIHBLIM annapaTom U TeOPEeTUYECKUMU
OCHOBaMW AUCLUMMNIINHBI, crnocobeH
UNMCTPUPOBAaTL OTBET NPUMeEpaMu,
dakTamn, JaHHBIMW Hay4HbIX UCCIEeAO0BaHUN,
NPUMEHATb TeopeTUYECKMe 3HaHUS Ons
peLleHns NpakTU4YeCcKnx 3agad JaHHOM
AVNCUMMIUHbI.

[onyckaeT owmnbKn Npu peLLeHnmn aTnx
3apau.

Ba3zoBbin ypoBeHb Xopouuo

Ob6yvatowmica 4YactTuyHo Bnageet
NOHATUNHBLIM annapaTtoM U TEOPETUYECKUMMU
OCHOBaMW AUCLMNIINHBI, cnocobeH
WUNNICTPUPOBaTb OTBET NpUMepamMu,
drakTamu, JaHHbIMU HayYHbIX UCCregoBaHNN, lMNoporosbin
NPUMEHSATb TEOPETUYECKNE 3HAHUSA AN ypOBEHb
peLleHnsa NpakTUYeCcKnx 3agay gaHHom
OVNCLUUNIINHBI.

[onyckaeT owmnbKn Npu peLleHnn aTnx
3agau.

Y0oBneTBopuUTENnbHO

OTBET Ha KOHTPONbHO-U3MEPUTENBHbIN
mMarepwuarn He COOTBETCTBYET NOOLIM
Tpem(4eTblpeM) N3 NepeyncrieHHbIX
nokasartenen. O6yyatowmica - HeynoBneTBoOpuUTENBHO
AEMOHCTPUPYET OTPbIBOYHbIE,
dparmeHTapHble 3HaHUS, OoMycKaeT rpybbie
OLINBKN.




NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHnue/cneunansHocTb 12.03.03 PoToHMKA 1M onToMHdOopMaTUka
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Mporpamma pekomeHaoBaHa Hay4yHO-MeToaMYecKMM COBETOM huamyeckoro hakynbrera,
npoTokon Ne6 ot 27.06.2023r.




