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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETEHIIMM y 00yYarOIIMXCs B LEJIOM WM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaTsiBaeTcsi B COOTBETCTBUU C paboyeit mporpammoit (PIT) muctumivaet.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Komnerenuus

NuaukaTop KoMneTeHUMHU

Kon u nHanmenoBanue
pe3yJIbTaTOB
o0y4eHus (TUTaHUPyEMBbIe

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

pe3ysbTaThl 00yYCHHS, VYnosnersopure | HeynosnerBopuren
XapaKTepUIYIOIIUE STAITBI Ormano Xopouo JILHO BHO
(hopMHUpOBaHUS KOMITCTCHIINI )
OIIK-1. Criocoben HOIIK-1.1. JemorcTpupyer | OP-1.1.1. Bnageet HaBeIKamMu Brnaneer naBeikamu | JIYBmaneer He Bimageet
TIPUMEHSTh HaBBIKH Pa0OTHI C YIeOHOH OOyuarommuiicsBiaageeTHABHIKAMU KPUTHIECCKOTO aHAIN3a CaMOCTOSITCIPHOTO | HaBBIKAMM HaBBIKAMH ITOUCKA
(dbyHIaMeHTaIbHbIE JUTEPaTypOH IO OCHOBHEIM | pabOTHI ¢ y4eOHO TuTepatypoii mo | ydeOHON MHPOpMAITII HA3YYCHUS BOCTIPOM3BEJICH | y4eOHOM
3HaHUS, IOJYICHHBIC B | €CTCCTBEHHOHAYYHBIM H Teopru auddepeHInaTEHBIX IO OCHOBHEIM pa3zeiaM OTAENbHBIX WSl OCBOGHHOTO JUTEPATYPHI TIO

obyacTu
MAaTEMAaTHYECKUX U
(Mn) ecTecTBEHHBIX
HayK, U UCIIOJIb30BaTh
uXx B
po¢eCCHOHATBHOMI
JIeSITEIIbHOCTH

MaTEMaTU4YCCKUM
JUCHUIIIINHAM.

ypaBreHwmi (V).

TCOPUH
muddepeHIHaTbHBIX
ypaBHeHu# (V).

pa3znenoB yueOHOM
JMTEPATypPHI 110
TEOpUU
nuddepeHnnanbHbI
x ypaBHeHu# (V).

yaeOHOTO
Marepuaa rno
OCHOBHBIM
paszaenam
TEOpUU
nuddepeHmnman
BHBIX
ypaBHEHUI

Ay),

TEOPHUH
nuddepeHnnanbHbI
x ypaBHeHu# (1Y),
BT.4., C
HCIIOJIF30BAaHUEM
3IIEKTPOHHBIX

pecypcoB




NOIIK-1.2. lemonctpupyer | OP-1.2.1. YMeeT UHTErpUpoBaTh YMeer 10BOAUTH YmMmeer He
HaBbIKH BBITIOJTHEHUS OOy4aromuiicst yMeeTBBIIOIHITh 00BIKHOBEHHBIE J|Y perieHue WHTETPUPOBAaTh | YMECTBBINOIHATh
CTaH/IAPTHBIX JEHCTBUH, CTaHJapTHbIC ACHCTBUA-PA3NEIATh | MEpBOro U Ooiee OOBIKHOBEHHOTO THIIOBBIC CTaH/IapTHbIC
PELICHUSI THITOBBIX 3a/1a4 C NIEpEMEHHbIE U HHTETPUPOBATh BBICOKOTO TOPSIIKa Y mepsoro u OOBIKHOBEHHBIC | IEHCTBHUS MpH
Y9eTOM OCHOBHBIX MOHATHH | 0OBIKHOBeHHBIE [IY TIepBOTO 1 MOBBILIEHHON 0oJtee BBICOKOTO ay HWHTErpUPOBaHUU
¥ 00IMX 3aKOHOMEPHOCTEH, | OoJiee BBICOKOTO HOPSAIKA. CJIOKHOCTH, yMEET TopsizIKa OOBIKHOBEHHOTO
(hopMyTHpyeMBIX B paMKax pemaTs 3agauy Kommn. MOBBIIIEHHON ay
6a30BbIX MaTeMaTHYECKUX U CJIO’KHOCTH JI0
€CTECTBEHHOHAYYHBIX BBIUUCIICHUS
JUCHUIUIHH. HeOoIpeIeICHHbBIX

UHTETPanoB-

KBazpaTyp
HOIIK-1.3. IemorcTpupyer | OP-1.3.1. Nwmeet nenoctaoe HNwmeer HNwmeer He 3naer
HaBBIKH HCTIOJIb30BaHHS OOy4aromuiicst 3HaeTOCHOBHBIC MPE/ICTABIICHHUE O TIPEACTABIICHUE O MIOBEPXHOCTHOE | OTpeneNeHui,
OCHOBHBIX IIOHATHH, (AKTOB, | ONpENEICHHs, TEOPEMBI COJIep’KaHNH Kypca COZIep’KaHNHU npeacTaBiaeHne | GoOpMyIHPOBOK
KOHLIETILINH, TIPUHIIAIIOB CYIIECTBOBaHUS U equHCTBeHHOCTH | «/luddepennnansHbie Kypca 0 COoZIepKaHuH TEOpeM, HE 3HaeT
MaTeMaTHKH, HHPOpMATHKH | pemeHns 1Y pasaudyHbIX THIIOB; YPaBHEHHSI», yMEeT «dnpdeperunansa | Kypca METOJIBI

U €CTECTBEHHBIX HayK IS
pELIeHUs] IPAKTUYECKUX
3a/1a4, CBSI3aHHBIX C
MPUKJIAJJHON MaTeMaTUKON U
MHPOPMATHKOM.

3HAETMETObl HHTEIPUPOBAHUS
0OBIKHOBEHHBIX /Y u ypaBHEHHUH B
YACTHBIX IIPOU3BOJIHBIX.

hopMyIHpOBATH U
JIOKa3bIBaTh TEOPEMBI
CYIIIECTBOBAHUS U
€IMHCTBEHHOCTH
pewenuit 1Y, 3Haer
METOJIBI
HHTETPUPOBAHUS
MOKET TIPUMEHUTH UX Ha
TPaKTHKE

bIC YPaBHECHUS,
ymeeT
(dbopmynupoBaTh U
YaCTHYHO
JTIOKa3bIBaTh
TEOPEMBI
CYIIECTBOBAHUSA U
€JIMHCTBEHHOCTH
pewenuii Y,
3HAET METOIBI
UHTETPUPOBAHHS U
MOJKET TPUMEHHUTH
HX Ha MPAKTHKE

«Andpepennna
JIbHBIE
ypaBHEHHSI»,
yMeeT
(dbopmyarpoBaTh
TEOPEMBI, 3HAET
METOJIBI
HMHTETpUPOBaHU
s1 ypaBHEHHH,
HO HE MOXeET
NPUMEHHUTB UX
Ha MPaKTHKe

UHTETPUPOBAHUSA

ay.




NOIIK-1.4. lemoHCTpUpYET
MOHVMaHHE W HABBIKH
NPUMEHECHNS Ha MPAKTHKE
MaTEeMaTHYECKUX MOJETICH 1
KOMITBIOTEPHBIX TEXHOJIOTHH
JUISL pETLICHNUS] TPAKTHUECKUX
3a/1a4, BOSHUKAIOIINX B

OP-14.1.

OOyuarommiicss HOHUMAaeT 1
YMeeTIpUMEHSATh Ha npaktuke 1Y
KaK MaTeMaTHIECKHE MOJEIH JUIs
pemIeHus pa3nTuIHbIX 3a/1ad.

CcdopmupoBanHoe
YMCHHE MOHUMATh U
HOPUMEHSTH Ha MPaKTHKE
Y nns pemenust
Pa3IUYHBIX 331249

B nenom
YCHELHOE, HO
cozeprkaliee
OTICIbHBIC
mpobessl yMeHHe
NIPUMEHSTH Ha
npaktuke Y nns

B nenom
YCHELHOE, HO
HE
CHCTEMAaTHIECK
0€ YMEHUE
IIOHUMATh U
TIPUMEHSTh Ha

OtcyTcTBUE
YMEHUI TIOHUMATh
¥ IPUMCHATH Ha
TIPaKTHKE
MaTeMaTHIeCKHe
mojaenu B Buzae Y
JUTSL peIIeHUS

npoQeCCUOHATBHOM peuieHus npaktuke Y pa3IUYHBIX 33724
JIeSITETLHOCTH. pa3TUYHBIX 33124 JUTSL pEIICHUS
Ppa3IMYHbIX
3a7a4
OIIK-3. Cniocoben NOIIK-3.1. lemouctpupyer | OP-3.1.1. YMeer B moiHOM 00bEME | YMeeT MpUMEHSTh VYmeer He ymeer
MIPUMEHSTH U HABBIKU TIPUMEHEHUS OOyuaronuiicss yMeeT MPUMEHSITh MPUMEHSTD COBPEMEHHBI YaCTUIHO MIPUMEHSATh
MOIU(PHUIIPOBATD COBPEMEHHOTO COBPEMEHHBI MAaTEMaTHUECKUN COBPEMEHHBIH MaTeMaTHICCKHUI NIPUMEHSTD COBPEMEHHBIN
MaTeMaTHICCKUE MaTeMaTUYECKOTIo anmnapara | anmapaT ajs noctpoenus Y, MaTeMaTHICCKHUI anmapar AJs COBPEMEHHBIN MaTeMaTHICCKHUI
MOJEIH ISl pELIEHUS JUISI TIOCTPOEHUS OITMCHIBAIOIINX ITOBEICHHC anmnapar AJis IOCTPOEHUS | MOCTPOEHUS MaTeMaTU4eCKH | ammapart ass
3a7a4 B 001acTi aJIeKBaTHBIX peaNBHBIX MPOIECCOB, 0OBEKTOB U aJICKBaTHBIX aJICKBaTHBIX W anmapar ass TIOCTPOEHUS
pogeCCHOHATBHOM MaTEeMAaTHYECKHX MOJIEIICH CHCTEM. MaTEeMaTHICCKIX MaTeMaTHICCKUX TIOCTPOEHHUS aJIeKBaTHBIX
JIESITENILHOCTH. PEAIBHBIX MPOLIECCOB, mozeneit B Buge Y, MOJIeJIeN B BUE aJIEKBATHBIX MaTEMaTUYECKUX
O00OBEKTOB U CUCTEM B CBOCH ONKMCBIBAIOLINX JY, onuceiBaomux | MaTeMaTHYeCKH | Mojesel B BUaE

MpeIMeTHOH 00JacTH.

MOBEICHHUE PEaTbHBIX
MPOLIECCOB B 0OBEKTOB

[TOBEJICHUE
peaTbHBIX
IPOIIECCOB U
00BEKTOB

X MoJeJeH B
Buje 1Y,
ONHUCHLIBAIOIINAX
MIOBEICHHE
pearbHBIX
MIPOIIECCOB H
00BEKTOB

JY, onuceIBarommx
MOBEICHUE
peaTbHBIX
TIPOIIECCOB H
00BEKTOB




HOIIK-3.2. lemoncTpupyer | OP-3.2.1. YMeeT 1enocTHo u YMeeT npuMeHsTh Ymeer He 3naer
yYMEHHE coOupaTh U OOyuarommiicss yMeeT MPUMEHATh | OCMBICTICHHO IIPUMEHATH | pa3iUYHEIC NIPUMEHSTD onpeneneHui
0o0pabaTtbIBaTh paziu4HbIe pa3IuyHbIe METOJBIMHTETPUPOB | pa3Iu4HbIE Y4acTHOTO, 0CO0OTO,
CTaTUCTUYECKHUE, METOIBIMHTETPUPOBAHUSIOOBIKHOBE | METOABIMHTEIPUPOBAHNS | aHUSOOBIKHOBEHHBI | METONBIMHTETPU | OOIIETO pemIeHHUs
9KCIIEPUMEHTAIILHBIE, HHBIXY, aHanu3upoBaTh 0OBIKHOBEHHBIX /Y, x1Y, poBanusio0bIkHO | Y, He 3HaeT
TEOPETUYECKHUE U T.II. MI0JIyYE€HHBIE PEIICHUS — YaCTHBIE, aHAIU3UPOBATh AHAJIU3UPOBATh BeHHBIX/1Y, ONpeeNCHUs
JIaHHBIE JJI IOCTPOCHUS 0co0bIe, 00IIIUe, CTPOUThH TPaPUKH MOJIYYEHHBIE PEIICHUS — | MOJTyYeHHBIE CTPOUTH YCTOWYHBOTO
MaTeMaTUYECKUX MOJIENIEH, MOJIYY€HHBIX HHTETPAIbHBIX 4acTHbIC, OCOOBIC, peuieHus — rpaduku pelieHus, He yMmeeT
pacdeToB U KOHKPETHBIX KPUBBIX U (POPMYITHPOBATH BEIBOJBI | OOIIHE, CTPOUTH YacTHBIC, OCOOBIE, HHTETrpaibHbIX CTPOUTH
MPAKTUYECKUX BHIBOJIOB. 0 KauecTBe MOJMYyYEHHBIX PeIICHUI rpadMKu MHTETPATIbHBIX | OOIIHE, CTPOUTH KPUBBIX. WHTETpaJIbHbIE
(ycToitunBbIe, HEYCTONYUBEIE). KpPUBBIX U rpaduku KpUBBIE.
(hopMyIHpPOBATH BHIBOABI | HHTETPATHHBIX
0 KaueCTBE NOJYUYEHHBIX | KPUBBIX.
pemeHwii (YyCTOHYHBEIE,
HEYCTOWYHBEIC).
HOIIK-3.3. IlemorcTpupyer | OP-3.3.1. ‘YMeeTr uHTerpupoBaTh YMeetunterpupona | Ymeer He ymeer
CHOCOOHOCTH KPUTHUYCCKHI OOyuarommuiicss yMeeTKPUTHIECKU CHUCTEMBI OOBIKHOBEHHBIX | Th CHCTEMBI WHTErpUpOBaTh | NPUMEHHUTH OTIBIT
IIEPEOCMBICIIUBATH TIePEOCMBICIIUBATh HAKOIIJICHHBIN Y paznnuHbiMU 00bIKHOBEHHBIX JIY | cucteMsr WHTETPUPOBAHUS
HAKOIUICHHBIH OIBIT, OTIBIT HHTETPUPOBAHUS METOJIaMH, CBOJIUTH Ppa3IuIHBIMU OOBIKHOBEHHBIX | OOBIKHOBEHHBIX Y
MOJIUDUIMPOBATH TIPH OOBIKHOBEHHBIX Y 1 YPaBHEHHUSIB YaCTHBIX Merojamu, ceoguth | Y K PELICHUIO CUCTEM
HEO0OXOTUMOCTH BUJ U UCIIOJIb30BaTh €ro MpHu MIPOU3BOJHBIX K CUCTEME | YpaBHEHHUS B Ppa3ITUIHBIMU OOBIKHOBEHHBIX
XapakTep pa3pabaThiBaeMoOil | HHTETPUPOBAHUU CHCTEM 00bIKHOBEHHBIX JIY 1 YaCTHBIX METOIAMH, Y, ypaBHeHUIO B
MaTeMaTHYECKOM MOJIENH. OOBIKHOBEHHEIX J|Y, ypaBHEHWMIT B peliarte ee, 3HaeT MIPOU3BOJHBIX K CBOJIUTH YaCTHBIX
YACTHBIX MPOU3BOJIHBIXH 3aa4 U3 pa3IUYHbIE METOIbI CUCTEME YpaBHEHHUS B MPOU3BOIHBIX.
TEOpUHU YCTOMUHUBOCTH U HCCIIEIOBaHUs Ha OOBIKHOBEHHBIX J{Y | gacTHBIX

BapualfluOHHOI'O UCUUCIICHUS.

YCTOIHYHUBOCTD pEIICHUS
CHCTEMBI U YMEET UX
MPUMEHSTh Ha MPAKTHKE;
yMeeT st
(hyHKIIMOHAJIOB CTPOUTH
YPaBHEHUSI U CHCTEMBI
OOBIKHOBEHHBIX 1Y

U pelaTh ee, 3HaeT
pa3iu4HbIE METO/IbI
UCCJIEJOBAHMS Ha
YCTOMYHMBOCTD
pelIeHUs! CUCTEMBI,

MPOU3BOJIHBIX K
CHCTEME
OOBIKHOBEHHBIX

ay




HOIIK-3.4. lemoHCTpUpYET
MOHUMAaHHE M YMECHUE
MIPUMEHSTH Ha TIPAKTHKE
MaTeMaTHYECKUE MOJICIH 1
KOMIIBIOTEPHBIC TEXHOJIOTHH
JUTS PEIICHUS Pa3IIMIHBIX
3a/a4 B 00JIacTH
npoQeCCUOHATBHOM
JICSITETIBHOCTH.

OP-3.4.1.

OO0yuarommiicsi 3HaeT U
YMeeTIIPUMEHSTh Ha MIPAKTHKE
MaTeMaTHYECKHEe MOJICITH B BUE
Pa3IHYIHBIX THIIOB OOBIKHOBEHHBIX
Y ¢ 3a1aHHBIMU Ha4aJIbHBIMU UIITH
KpaeBbIMU YCIOBHAMH, cucTeM 1Y,
YpaBHEHHH C YaCTHBIMHU
TIPOM3BOIHBIMH JJISI PELICHUS
Pa3MYHBIX 33724 B 00JIacTu
podeCCHOHANBLHOM eI TEILHOCTH.

I'my6oxo 3HaeT n
TPaMOTHO yMeeT
TIPUMEHSTH Ha TIPAKTHKE
MaTeMaTHIEeCKHEe MOJCITH
B BUJIC PA3TUYHBIX TUIIOB
0OBIKHOBEHHBIX 1Y ¢
3aJaHHBIMH HAYaJIbHBIMH
WK KPaeBbIMU
ycioBusMH, cucteM 1Y,
YpaBHEHUM C YACTHBIMU
MIPOU3BOTHBIMHUIJIS
pEIIeHHS Pa3TUIHBIX
3a1a4 B 00JaCcTH
npodeccHoHaTbHOMN
JIEATEITBHOCTH.

3HaeT u ymeeT
TIPUMEHSTH Ha
MIPAaKTHKE
MaTeMaTHIeCKUe
MOJIENH B BUJIE
Pa3NUYHBIX THIIOB
OOBIKHOBEHHBIX 1Y
C 3aJJaHHBIMU
HavyaJlbHBIMH WU
KpaeBbIMU
YCIIOBHUSIMH, CUCTEM
Y, ypaBHeHuU# ¢
YaCTHBIMHU
TIPOU3BOTHBIMHUIIIS
peuIeHus
Ppa3IMYHBIX 33724 B
obyactu
npoQeCCHOHATBHOM
JeSITeTbHOCTH.

3Haert, HO He
yMeeT
MIPUMEHSTH Ha
MIPAaKTHKE
MaTeMaTHICCKH
€ MOJICITH B
BHJIE
Pa3IMYHBIX
THIIOB
OOBIKHOBEHHBIX
JINAY
3aTaHHBIMH
HaYaJIbHBIMH
WA KPaeBbIMH
YCIIOBHSIMH,
cucrem 11V,
YPaBHEHHUH C
YaCTHBIMHU
TPOM3BOTHBIMU
JUTSL PEIICHUS
Pa3IMYHBIX
3a1a4 B 00J1acTu
mpo¢eCCHOHATb
HOH
JIeATSITIBHOCTH.

He 3naer u e
yMeeT IPUMEHATh
HA TIPaKTHKE
MaTeMaTHIeCKue
MOJICITH B BUJIC
Pa3AYHBIX THIIOB
AY u cucrem Y
JUTSL peIIeHUS
pa3IUYHbIX 337124 B
obacTH
npodeCCHOHATBHOM
JIEeATSITBHOCTH.




2. Jtanbl GOPpMHUPOBAHUA KOMIIETEHIMI H BUIbI OLIEHOYHBIX CPEACTB

Dranbl popMuUpOBaAHHSA
KOMIIeTeHINIi
(pa3nesbl
JAUCHHUIIJTAHDI)

Kox u HauMeHoBaHMe pe3yJIbTATOBOOYYEeHUS

Bux
OLICHOYHOI0
cpencTBa
(TecTsl,
3a/laHuUs1, KEUCHI,
BOIIPOCHI U JIp.)

YpaBHeHUsI IEPBOTO
MOpSAAKA, pa3peIIEHHbIE

OP-1.1.1.06yuarommiicsi BAajgeeTHaBRIKaMH PaOOTHI ¢ y4eOHOMH
nuTepatypoil no reopuu Y.

OP-1.2.1.006y4atommiicsi yMeeTBBIIONHITE CTAHJAPTHEIE IEHCTBUA-
pa3zensaTh NepeMEHHbIE M HMHTETPUPOBATh OOBIKHOBEHHBIE /1Y miepBoro n
6oJee BBICOKOTO TIOPSIIKA.

OP-1.3.1.00y4atomuiicsi 3HaeTOCHOBHBIE ONIPEACIICHNUS, TEOPEMBI
CYIIECTBOBAHUS U €IMHCTBEHHOCTH pemeHus /1Y paszindHbIX THIIOB;
3HAeTMETO bl HHTEIPHUPOBAaHUS OOBIKHOBEHHBIX 1Y 1 ypaBHEHHUH B

Bompocsl,
OTHOCHTEIIBHO YaCTHBIX [TPOU3BOIHBIX.
. N 3a7a4H,
1. |mpowusBoaHOM U HE OP-1.4.1.00y4aroniuiicss MOHUMAET U YMeeTIPUMEHATh Ha mpakTuke 1Y
N IIpUMEpPHI
pa3peui¢HHbIe KaK MaTeMaTHYeCKUe MOJEIH JJIS pEIIeHNUs pa3IudIHbIX 3a1a4. PAMEp .
OTHOCHUTEJILHO OP-3.1.1.00y4atommiicss yMeeT IPIMEHATh COBPEMEHHBI MaTeMaTHICCKUI ypaBHCHIH
MIPOU3BOTHON anmapat 11 moctpoeHust 1Y, onnchIBaONIMX MOBEACHUE PeabHbIX
MPOLIECCOB, OOBEKTOB M CHCTEM.
OP-3.2.1.00y4atomuiicss yMeeT MPUMEHSITh Pa3INIHBIC
METOIBIMHTET PUPOBAHNSI0OBIKHOBEHHBIX 1Y, aHaTM3UPOBATh NOTyYCHHBIC
peLIeHus — YacTHbIE, 0COObIe, 00LIMe, CTPOUTD TPA(UKHU MMOTYYEHHBIX
MHTETPAJBbHBIX KPUBBIX U (JOPMYIHPOBATH BBIBOJIbI O KAYECTBE MOTYYECHHBIX
pemieHui (yCTOH4MBbIe, HEYCTOHUUBEIE).
OP-1.1.1.00yuarouiuiicsi BJiajeeTHaBbIKAMHI Pa0OOTHI C y4eOHOM
nuTeparypoil no reopuu Y.
OP-1.2.1.00y4atommiicss yMeeTBBIIONHITE CTAHJAPTHEIC IEHCTBUA-
paszensaTh NepeMeHHbIE M MHTETPUPOBaTh OOBIKHOBEHHBIE /1Y miepBoro n
6oJtee BEICOKOTO MOPSIKA.
OP-1.3.1.06yuaromiuiicsi 3HaeTOCHOBHBIE OIPE/IEIICHHs, TEOPEMBI Borpocsr,
YpaBHeHuUs nopsiiKa
) CYILIECTBOBAHUS U €JUHCTBEHHOCTY penieHus /1Y pa3iudHbIX TUIOB; 3aja4u,

* [BBILLC IIEPBOTO € 3HAeTMETO Il HHTETPUPOBAHUS OOBIKHOBEHHBIX [V 1 ypaBHeHHit B MIPUMEPBI
HCPCMCHHBIMHA YACTHBIX IIPOU3BO/IHBIX. ypaBHEHHUIA
kod(duireHTaMn OP-1.4.1.06y4aronuiicst IOHUMAaeT U YMeeTIPUMEHITh Ha mpakTuke 1Y

KaK MaTeMaTHYeCKUE MOJICIH JJIS pEIIeHNUs Pa3IUIHbIX 3a1a4.
OP-3.1.1.00y4atommiicsi yMeeT IPUMEHATh COBPEMEHHBIH MaTeMaTHIECKUI
anmapat 11 moctpoenust 1Y, onmchIBaonyux MoBeAEHHE pPealbHbIX
MPOLIECCOB, OOBEKTOB M CHCTEM
OP-1.1.1.00y4arommiicst BiaageeTHaBRIKaMH PabOTHI ¢ y4eOHOH
IuTeparypoil no reopuu Y.
- OP-1.2.1.06yuatomuiicss yMeeTBBIIONHITh CTaHJapTHbIE JIEHCTBUA-
YpaBHeHHS N-TO y y : p v Bornpocsl,
a3/1eJIATh IEPEMEHHbBIC U MHTEIPUPOBaTh OOBIKHOBEHHBIE HEepBOro
TopsJKa ¢ p p pHp p 3a71a4H,
3. GoJIee BEICOKOTO TIOPSIKA.
IIOCTOSTHHBIMU . TIPUMEPHI
OP-1.3.1.06y4atommiicsi 3HaeTOCHOBHBIE OIPEAEIICHNS, TEOPEMBI .
KodppuLIHMEHTAMH U ypaBHEHUI

MPUBOJIAIIMECS K HUM

CYIIECTBOBAHUS U €IMHCTBEHHOCTH pemeHus /1Y pa3IndHbIX THIIOB;
3HAeTMETO bl HHTEIPHPOBAHHS OOBIKHOBEHHBIX 1Y 1 ypaBHEHHUH B
YaCTHBIX ITPOU3BOIHBIX.

OP-1.1.1.06yuaroutuiicst BJageeTHaBbIKAMH PaOOTHI ¢ yueOHOH
nurtepaTypoi o teopuu Y.

OP-1.2.1.00y4aromuiics yMeeTBBITIOIHITh CTAaHAAPTHBIC JEHCTBYSI-
paszensaTh NepeMeHHbIe U MHTErPUPOBaTh 00bIKHOBeHHBIE /1Y niepBoro n




Kpaessie 3anaun.
[IpubmmkénnbIC
pemeHus

nuddepeHInaTbHBIX

YpaBHEHUI

0oJiee BBICOKOTO MOPSIIKA.

OP-1.3.1.00y4arommiicss 3HaeTOCHOBHBIE OIPENIEIICHHS, TEOPEMBI
CYIIECTBOBAHUS U €AMHCTBEHHOCTH pemeHus /1Y pa3IudHbIX THIIOB;
3HAeTMETOIbI MHTETPUPOBaHNUA OOBIKHOBEHHEIX JY 1 ypaBHEeHHU B
YaCTHBIX POU3BOIHBIX.

OP-1.4.1.00yyarouiuiicsi IOHUMAaeT 1 yMeeTIPUMEHTh Ha npakTuke /1Y
KaK MaTeMaTHYeCKHUEe MOJISIH JUISl PEILICHUS Pa3JInuHbIX 33/1a4.
OP-3.1.1.00yuaroniuiicsi yMeeT IPUMEHATh COBPEMEHHBI MaTeMaTHYECKUI
anmapat 1yis moctpoenust 1Y, onuchIBaonMX MOBeAEHHE PeallbHbIX
MPOLIECCOB, OOBEKTOB M CHCTEM.

OP-3.2.1.00y4atomuiics yMeeT MPUMEHSITh Pa3INIHBIC

METOIBIMHTET PUPOBAHNSI0OBIKHOBEHHBIX /Y, aHATM3HUPOBATh MOTyYCHHBIE
pemeHns — YacTHBIE, 0COOBIe, 00MIHe, CTPOUTH I'padUKH IOTyIESHHBIX
MHTETPATBHBIX KPUBBIX U ()OPMYIHPOBATH BBIBOJBI O KAYECTBE MOTYIECHHBIX
pemenwii (YyCTOHYMBEIe, HEYCTOHINBEIC)

Bomnpocksl,
3ajauy,
MIpUMEPHI
YpaBHEHUI

CucreMsl

g hepeHInanbHBIX

YpaBHEHUH C
IIOCTOSIHHBIMH

KoaddumeHTaMu

OP-1.1.1.06yy4aromuuiicst BjageeTHaBbIKAMH PaOOTHI ¢ yueOHOU
JIuTeparypoi no reopuu Y.

OP-1.2.1.00y4aronuiics yMeeTBBITOJHITh CTAHJAPTHBIC CHCTBUA-
paszensaTh NepeMeHHbIe M MHTErPUPOBaTh 00bIKHOBeHHBIE /1Y niepBoro n
6oJtee BEICOKOTO MOPSIIKA.

OP-1.3.1.00y4atommiicsi 3HaeTOCHOBHBIE ONIPEACIICHIUS, TECOPEMBI
CyILIECTBOBAHHS U €JUHCTBEHHOCTH penieHus 1Y pa3nu4yHbIX THIOB;
3HAETMETO/Ibl HHTETPUPOBAHMS OOBIKHOBCHHBIX 1Y M ypaBHEHHH B
YaCTHBIX IPOU3BOIHBIX.

OP-3.3.1.00y4aronuiicsi yMeeTKpUTHYECKU IIePEOCMBICIIUBATH
HaKOIUICHHBIN ONBIT HHTETPUPOBaHHUS OOBIKHOBEHHBIX [V 1 HCIONB30BaTh
€ro MpH UHTETPUPOBAHHK CUCTEM OOBIKHOBEHHBIX /Y, ypaBHEeHUH B
YAaCTHBIX ITPOU3BOIHBIXM 3aJ1ad U3 TEOPUH YCTOMYUBOCTH U BapHUAI[IOHHOTO
HCUHUCIICHUS.

OP-3.4.1.00y4atommiicsi 3HaeT U yMeETIIPHMECHATh Ha MPAKTHKE
MaTeMaTHYECKHE MOJIENN B BUE PA3INYHBIX THIIOB OOBIKHOBEHHBIX 1Y C
3aJaHHBIMH Ha4aJIbHBIMU WJIM KPAa€BBIMHU YCIOBUSIMH, cucTeM 1Y,
YPaBHEHMH C YaCTHBIMU IPOU3BOJAHBIMH ISl PEIICHUS Pa3IMYHbIX 337a4 B
obsacTu mpodecCHOHATBHON AEATEIHHOCTH.

Bormpocsl,
3a1auu,
NIPUMEPHI
YpaBHEHUH U
CHUCTEM
YpaBHEHUI

VY cTONYNBOCTE

OP-1.1.1.06yuatomuiics BiAageeTHaBbIKaMH paboThI ¢ yueOHOH
IuTeparypoil no reopuu Y.

OP-1.2.1.00y4aromuiics yMeeTBBITIOIHITh CTaHAAPTHBIC JEHCTBYSI-
paszensaTh NepeMeHHbIe 1 MHTErPUPOBaTh 00bIKHOBEHHBIE /1Y nepBoro n
6oJtee BEICOKOTO MOPSIKA.

OP-1.3.1.00y4arommiicsi 3HAeTOCHOBHBIE OTIPEACIICHHUS, TEOPEMBI
CyILIECTBOBAHHS U €JUHCTBEHHOCTH penieHus 1Y pa3nuyHbIX THIOB;
3HAETMETO/Ibl HHTETPUPOBaHHS OOBIKHOBEHHBIX /1Y M ypaBHEHHH B
YACTHBIX IPOU3BOIHBIX.

OP-3.3.1.06yuatomuiicss yMeeTKpUTHIECKHU IIePEOCMBICIINBATh
HaKOIUICHHBIN OIBIT HHTErPUPOBaHMUS OOBIKHOBEHHBIX J|Y M MCIONIB30BaTh
€ro NP HHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX /Y, ypaBHEeHMI B
YaCTHBIX ITPOU3BOIHBIXH 33J]ad U3 TEOPHUH YCTOHYNBOCTH M BAPHAIMOHHOTO
HCYUCIICHUSL.

OP-3.4.1.06yqaronuiicst 3HaeT ¥ yMeeTIIPUMEHSTh Ha MPAKTHKE
MaTeMaTHYeCKHe MOJICNN B BUJIE PA3JIMYHBIX THIIOB OOBIKHOBEHHBIX /1Y
3aJJaHHBIMU HayaJIbHBIMU WU KPA€BbIMU YCIOBUSIMH, cucteM 1Y,
YPaBHEHMH C YaCTHBIMU MPOU3BOJAHBIMH ISl PELICHUS pa3IHYHbIX 33]a4 B
obacTu mpodecCHOHATIBHON AEATETHHOCTH.

Bormpocsl,
3a1auu,
MpUMEPbI
YpaBHEHUH U
CHUCTEM
YpaBHEHU I

OP-1.1.1.06yuaromuiicst BjageeTHaBbIKAMH PaOOTHI ¢ yueOHOH




YpaBHEHUS B
YaCTHBIX
MIPOU3BOIHBIX

MEPBOTO MOPSI/IKA

nuTepaTypoi o teopuu Y.

OP-1.2.1.00y4aromuiics yMeeTBBITIOIHITh CTaHAAPTHBIC JSHCTBYSI-
pa3zensaTh NepeMEHHbIE M MHTETPUPOBATh OOBIKHOBEHHBIE /Y mIepBoro n
0oJee BRICOKOTO TIOPSIIKA.

OP-1.3.1.00y4atommuiicsi 3HaeTOCHOBHBIE ONPEACITICHNS, TEOPEMBI
CYIIECTBOBAHUS U €IMHCTBEHHOCTH pereHus /1Y pa3nuyHbIX THIIOB;
3HAeTMETO bl HHTEIPHUPOBAaHUS OOBIKHOBEHHBIX 1Y 1 ypaBHEHHUH B
YaCTHBIX [TPOU3BOIHBIX.

OP-3.3.1.00y4aroniuiicsi yMeeTKpUTHYECKU IIEPEOCMBICIIUBATH
HaKOIUICHHBIH OIBIT UHTETPUPOBaHUS OOBIKHOBEHHBIX J|Y 1 Mcnosib30BaTh
€ro Ipy WHTETPUPOBAHUH CHUCTEM OOBIKHOBEHHBIX /Y, ypaBHEeHHI B
YaCTHBIX MPOU3BOAHBIXY 33144 U3 TEOPHU YCTOMIMBOCTH U BAPHAIIOHHOTO
WCUYHCIICHUSL.

OP-3.4.1.00y4atommiicsi 3HaeT U yMeeTIIPHMEHATh Ha IPaKTHKE
MaTeMaTHYECKHE MOJIENN B BUAE PA3INYHBIX THIIOB OOBIKHOBEHHBIX 1Y C
3aJaHHBIMH Ha4aJbHBIMU WM KPACBBIMH YCIOBHAMH, cucteM [V,
YpaBHEHHI C YaCTHBIMU MPOU3BOIHBIMY JUISl PEILICHUS Pa3JIMYHBIX 33/1a4 B
obnactu npogecCHOHATIBHON AESTEIBHOCTH.

Bomnpocksl,
3aJ1a4H,
IIPUMEPEI
YpaBHEHUI

Bapuannonnoe
HCYHCIICHUE

OP-1.1.1. O0yuatomiuiics BiaajeeTHaBbIKaMU pabOThI C yueOHOMH
nuTepatypoil no reopuu Y.

OP-1.2.1. O0ygaromuiicss yMeeTBBIIONHATE CTaHIAPTHEIC JCHCTBUS-
paszensaTh NepeMEeHHbIE M MHTETPUPOBaTh OOBIKHOBEHHBIE /1Y miepBoro n
6oJtee BEICOKOTO MOPS KA.

OP-1.3.1. O0yuaromuiicsi 3HaeTOCHOBHEIEC OTPEICICHUS, TSCOPEMBI
CYyIIECTBOBAHMA U €JUHCTBEHHOCTH pelleHus Y pa3IuyHbIX THIIOB;
3HAeTMETO (bl HHTEIPHUPOBaHUS OOBIKHOBEHHBIX /1Y M ypaBHEHHH B
YaCTHBIX ITPOU3BOIHBIX.

OP-3.3.1.00y4aronuiicsi yMeeTKpUTHYECKU IEPEOCMBICIIUBATH
HaKOIUICHHBIN OIBIT UHTErPUPOBaHMUS OOBIKHOBEHHBIX J[Y 1 HCIoNB30BaTh
€ro IpU HHTETPHPOBAHUN CHCTEM OOBIKHOBEHHBIX /|Y, ypaBHEeHNII B
YACTHBIX POU3BOJHBIXH 33]1a4 U3 TEOPUU YCTONYMBOCTH U BAPUALILOHHOTO
UCYUCIICHHUS.

OP-3.4.1.00y4atomuiicsi 3HaeT U yMEETIIPHUMECHSITH Ha MPAKTHKE
MaTeMaTHYeCKHe MOJIENN B BUJIE PA3JINYHBIX THIIOB OOBIKHOBEHHBIX /1Y
3a/JaHHBIMH HauaJIbHBIMH WJIN KPaeBbIMU yCIOBUSAMH, cucTeM Y,
YpaBHEHMH C YaCTHBIMU IIPOU3BOIHBIMH IS PEIICHUS Pa3INYHBIX 33]a4 B
obnacTu npohecCUOHAIBHON AEATEIBHOCTH.

Bompocsl,
3ajau,
MIpUMEPEI
YpaBHEHUH,
CUCTEM
YpaBHEHUH U
(hyHKITHOHAIO
B

3. TunoBbie KOHTPOJIbHBIC 3aJaHUsl HJIH HHBIC MaTEpHAJIbl, H606XOJII/IMI)IG AJIsd

OlleHKH 00pa30BaTe/bHBIX Pe3yJbTATOB 00y4eHus!

3.1. TunoBble 3amgaHWsi JUISI TPOBEICHHUS TEKYIIET0 KOHTPOJS YCIEBAEMOCTH 10

IUCLIUILIHHE

3 cemecTp

KoMITIIEKThI THIIOBBIX KOHTPOJIBHBIX 3aJlaHUM UMEIOT CJIC,ILYIOH_II/II‘;I BU .

Jucppepenyuansvuvie ypasnenus nepeozo nopaoka, pazpeuiéHHbvle
npou3eo0HoIl

Kontpoabnas padora Ne 1

OMHOCUMEIIbHO




BapuanTt 1

Pemmnths ypaBHEHUS:

!

1. =Y o

X+ yy

(ey +2xy)dx+(ey +x)><dy =0.
xdy — ydx = X4/ x? + y2dx.

Y =3X+4y—Xx°.

X2y =x2y% +xy +1.

o~ 0N

Bapuanr 2

Pemuts YPaBHCHUA:

1. (2x+3y—1)dx +(4x+6y—5)dy = 0.

X+Yy
2. [2x=1In(y +1)]dx—mdy_0.

3. (3xy + X+ y)ydx + (4xy +x+ 2y)xdy = 0.
4. xy'+1l=ex—y.

5.y =—y? +1+x%

KonTposbnas pa6ora Ne 2

ughgpepenyuanvnvie ypasnenus nepeozo nopaoka, He pa3peuiéHHbvle OMHOCUMENbHO
npouseoonoii. /lughgpepenyuanvrvie ypasnenus nopaoka eviuie nepeozo

Bapmuanr 1
Pemutns ypaBHeHI/ISIZ
1. x(y'2 +e2y)= -2y,
2.3y —xy'+1=0.
3. xyy"+ Yy +x2y" =0.
4. y"+y=

— METOJIOM BapI/IaIII/II/I IIOCTOAHHBIX.
sin® x

5. y"—6y +8y= eX +e¥_ METOJIOM HEONPEeIeNEHHBIX KO (UITUEHTOB.

Bapmuanr 2

Pemuts ypaBHeHI/ISII
1 (y) = 27x(y2 - 2x2)

2. (xy'-y) =y*-1.



" 12 2 " 12 '
3. | L i Lo
y 'y y 'y y
4 4 X l
4. y"+2y'+y=xe" +— — METOJ0M BapHaLHH NOCTOAHHbIX.

xe

5. y"—4y'+4y = X?— MeT0/I0M HeONpeeIEHHbIX K02 (PHLMEHTOB.

4 cemecTp
KommiekTsl THIOBBIX KOHTPOJIBHBIX 3aIaHUM UMEIOT CIEAYIOLIUNA BU.
KonTpoubnas paGora Ne 1
Kpaesas 3a0aua. @ynukyusa I’ puna. Cucmemsl oughhepenyuanvnvix ypagnenui
BapuanTt 1
Pemnte cucreMsl ypaBHEHMIA!

%+5x+ y=7e¥ -27,
1. t —MeroaoM Ditntepa 1 MHK

ﬂ—2x+3y = —3e' +12.
dt
dx
@Y
2. d — METOJIOM HCKIIFOYCHHS ¥ METOJIOM BapHaIluy MOCTOSTHHBIX
Y xiel et
dt
. 4 -
3 X=AX A= (1 5 j — MaTPpUYHBIM METOJIOM

Pemmnte kpaeByto 3agauy
4. y"+y'=1y(0)=0, y{1)=1.

IToctpouTts dynxuuro I'puna 11 KpaeBoit 3a1a4un

5. x2y"+5xy’+3y = f(x), Y1) =0, y(x)=O(x2) npm x — +o0

Bapmuanr 2
PemmTe cucrembl ypaBHEHUN:
X
3— —2x+y=2e",
1. dt — MetozioM Dinepa 1 MHK
y

=L _3x+2y =4te?,
dt



dx

™ =X —y+2sint,
2. — MCETOAOM HCKIIIOYCHHA U METOJA0OM BapuallluH ITIOCTOSHHBIX
dy
— =2X-V.
dt

. 0 1
3. X=AX, A =( L Oj — MaTpPUYHBIM METOJIOM

Pemnts kpaeByro 3agaqy

4. x*y"-6y=0; y(O) OrpaHUYEHO, y(l) =2.

[TocTpouts pynkiuio ['punHa 17151 KpaeBo# 3a1a4u

5. x° y'+xy'—y="f (X), y(l) =0, y(x) OIPaHUYEHO IIPU X —> +00,
KonTpoasnasi padora Ne 2

Ypasnenusa 6 uacmuvix npouzeoonvix nepeozo nopaodka. Ycmoiiuugocme.
Bapuayuonnoe ucuucnenue

Bapuanr 1

674 674
1. Pemuth ypaBHEHUE x + (ZeX - y)5 =0, ynosnerBopstoree ycnousm z =Y, X =0.
X

2. Ilpn kakux 3HaYeHUsIX & W D acumnrToTMdecku ycronumBo perrenue X =0, y=0
CHCTEMBI X = (az — b)x + (b +1)y, y =—b?x+b?y.

3. HccnenoBarh Ha yCTOHMUMBOCTH IO TepBOMY npuOimxkenuto pemenune X=0, y=0
cucrembl X =—3X+4y+sin® x—y?, y =—2x+siny+e*x2.

4. HaiiTu kparuaiiliee pacCTOSTHUE MEKIY OKPYKHOCTBIO X2 + y2 =1 u npsmoit X+ Yy =4.

5. Haiitu sxctpemanu pyHkimonana

I[y()]= i (360x2y - y"2 Jix, y(0)=0, y(0)=1 y(1)=0, y'(1)=25,

Bapuanr 2
ou ou ,ou
1. Pemuts ypaBHEHHE v + 5 + 26_ =0, ymosierBopsroliee yCaoBusaM U = yz, X =1.
X z

2. Ilpu xakux 3Ha4eHUsX a M b acumnToTMyecku ycroiumBo pemenue X =0, y=0
cuctembl X = ax+hy, y=-bx+(a— 2)y.
3. UccnenoBath Ha YCTOMYMBOCTH MO INEPBOMY NpubmmkeHnto pemenwe X=0, y=0

CHUCTEMBI X:—sinx+3y+x5, y=%X—2y—%y3.

. . . 5
4. HaiiTi kpaT4aiiliee pacCTOSTHIE MEXy OKPY>KHOCTBIO x2 + y2 =1 u runepbomnoit y = —.
X

5. Haiitu sxcTpemanu ¢pyHKIMOHATA

I[y(x), z(x)] = :j:(Zyz ~2yZ 4yt z'z)dx, y(0)=0, y(r)=1, z(0)=0, z(r)=1.



3.2. TunoBble 3a1aHus 711 TPOBEICHUS MPOMEKYTOYHOM aTTeCTAIMH 11O JUCITUTITMHE

B 3-om u 4-oM cemecTpax mpeaycMOTpeHa MPOMEXKyTOUHas aTTecTanus B popme 3auéra.
[Tpu npoBeeHNH MPOMEKYTOUHOM aTTecTalyu B hopme 3auéra odydarouiemycs 1aéres Tpu
BOIIPOCA U3 MPUBOAUMOIO HUKE MTEPEUHSI.

KoHnTpoJibHbIe BONPOCHI AJIs1 NMPOBEACHUS NMPOMEKYTOYHOH arrecranuu B (opme
3auéra

3 cemecTp

Pasnen «YPABHEHUS IIEPBOI'O MOPSIJIKA, PASPEIIEHHBIE
OTHOCHUTEJIbHO MPOU3BOJHOM U HE PA3PEINEHHBIE OTHOCUTEJIBHO
IMPOU3BOJHO»

1. 30KInHEL.

2. Omnpenenenrne OOBIKHOBEHHOTO IH(QepeHInaIbHoro ypasueHus. [lopsmgok ypaBHeHusI.
[TonsiTue mepBoro u obmero uHTerpaia auddepeHaIbHOro ypaBHeHHS.

3. Tloctpoenue nuddepeHnaNIbHOrO ypaBHEHUS ISl TEOMETPUYCCKOW H (PU3NICCKOU
3a1a4H.

4. OnpeneneHue ypaBHEHUS C pa3eNEHHBIME U Pa3ICIIONIMHCS IEPEMEHHBIMH. THITBI
YpaBHEHUH, TPUBOISIIMXCS K YPABHEHHSIM C Pa3JIeIISIOMINMUCS IEPEMEHHBIMH.

5. Onpenenenue oTHOPOAHOTO ypaBHEeHHUs. [IoHATHE OTHOPOAHON (QYHKIIHU.

6. JluneitHple ypaBHEHMs IMepBoro mnopsaka. OnpexneneHue ypaBHeHUsi bepHymn u
ypaBHeHus1 Pukkaru.

7. Onpenenenue ypaBHeHUs B NONHBIX nuddepennmanax. OnpenencHue HHTETPUPYIOLIETO
MHOKUTENS. Y paBHEHUS B MOJNHBIX Ju(depeHnranax u ¢ MHTErPUPYIOIIUM MHOKUTEIIEM.

8. Onpenenenne ypaBHEHUs, HE pa3peIEHHOTO OTHOCUTEIBHO ITPOU3BOJHOM.
9. Ocobble Touku U ocoOble perieHus. [loHsITHE AMCKPUMHUHAHTHON KPUBOM.

10. I'papuueckoe mocTpoeHne 0COOBIX KPUBBIX YPaBHEHHSI, Pa3peIIEHHOTO OTHOCHUTEIHHO
IIPOU3BOJHOM.

11. Meron BBeAeHUss MmapaMeTrpa IpPU HMHTETPUPOBAHUM YpPaBHEHUS, pa3peUIEHHOIO
OTHOCHUTEIIBHO MPOU3BOAHOM.

Pasznea «YPABHEHMUS ITOPSA/IKA BBIIIE ITEPBOI'O C IEPEMEHHBIMH
KOO PUITUEHTAMMN»

1. Onpenenenre ypaBHEHHs MTOPSAIKA BBIILIE IEPBOTO.

2. VYpaBHeHHe, HE cojeprKallee MCKOMYI (YHKIHMIO. 3aMeHa MEepPeMEHHBIX M CBEIECHUE
MCXOJIHOTO YPaBHEHUS K YPAaBHEHUIO C HOBOW HEU3BECTHOM (PYHKIIMEH.

3. YpaBHeHue, He cojeprKallee HEe3aBHUCHMOTO IEPEMEHHOro (B SIBHOM BHJE). 3aMeHa
MIEPEMEHHBIX U MHTETPUPOBAHUE YPAaBHEHHsI C HOBBIM HE3aBHCHMBIM IIEPEMEHHBIM M HOBOH
HEU3BECTHOUN QyHKIMEH.

4. HTErppOBaHNE UCXOTHOTO YPABHEHHUS ITYTEM BBIJIEICHUSA B HEM ITOJHOW IPOU3BOJIHON
OT HEKOTOPOro JU(PepeHIINaTbHOTO BEIPAXKEHHUS.



5. OmpeneneHue OJHOPOJHOTO OTHOCHTEIIBHO HEHW3BECTHOM (YHKIIMH W Bcex e€
MMPONU3BOJAHBIX YPaBHCHUS. 3amena NEPCMCHHBIX, IMO3BOJIAOIIAA [TOHU3UTH MMOPAJOK YpPaBHCHUA
Ha CAUHULY.

6. Ormpeneneare 00OOMIEHHOTO OJHOPOAHOTO ypaBHeHHUs. COOTBETCTBYIOMIAS 3aMEHA
NEPCMCHHBIX, TIOHUKAOIIAA NOPAAOK YPAaBHCHUSA HA CAUHHUILY.

7. Perienrie yka3aHHOTO THIIA YPaBHEHUH C 33JJaHHBIMU HAYaJIbHBIMU YCIOBUSMH.

Paznen «KYPABHEHUS N-I'O ITIOPAJKA C IOCTOAHHBIMU
KOO PUIIUEHTAMUA U ITPUBOJAINUECSA K HUM»

1. Ompenenenrie HEOAHOPOAHOTO YPABHEHUS C MOCTOSIHHBIMU KO3 PUITUECHTAMHU.

2. OpHoponHOE ypaBHEHHE C MOCTOSHHBIMH  KoddduuueHtamu. OnpeneneHue
XapaKTepUCTUUECKOrO0 ypaBHeHUA. Pa3nuuHble ciaydan KOpHEW XapaKTepUCTH-YECKOIrO
ypaBHEHHUS. 3aMKCh OOIIETO PEHICHNs YPaBHEHUS IS STUX CIy4aeB.

3. Metox HeonpeAaenEHHBIX KOA(PQPHUIMEHTOB MPH TOCTPOCHUU YAaCTHOTO PEIICHHS
HEOJHOPOAHOTO ypaBHeHUs. [IpaBHUII0 MOCTPOCHHS YaCTHOTO PEIICHUSI.

4. MeTo Bapualyu MPOU3BOJBHBIX TOCTOSIHHBIX TPH WHTETPHUPOBAHUHM HEOIHOPOIHOTO
YpaBHCHHS.

5. OpnoponHoe ypaBHeHue Oinepa. CBeleHHE €ro K YpPaBHEHHIO C TIOCTOSHHBIMHU
Kod(duIeHTaMH 3aMEHON HE3aBUCHMOTO TIEPEMEHHOTO.

6. HeognopoaHoe ypaBHeHue Ditnepa.

7. NUaTerpupoBanue ypaBHEHHE ¢ KOMIUIEKCHBIMU KOA(UITUEHTAMH.

Pasnea «KPAEBBIE 3AJIAUNA. TPUBJINKEHHBIE PEHIEHAA
JTA®OEPEHIIUAJIBHBIX YPABHEHU»

1. Pemennie kpaeBbIX 3a/1a4.

2. Pemenue kpaeBbIX 3a/1a4 MeTO/10M QyHKIMH [ puHa.

2. l[IpencraBnenue pemenus U epeHIaIbHOr0 ypaBHEHHsI B BUJI€ CTEIIEHHOTO Psiia.

3. Haxoxnenue npubamxEHHOro peuieHus Tud@epeHnaIbHOoro ypaBHEeHUs: B BUAE psla
IO CTETIEHSIM MaJIOro IapameTpa.

4 cemecTp

Paznean «CHCTEMBI JUDDPEPEHIIUAJILHBIX YPABHEHUMH C
MHNOCTOAHHBIMHU KO®PUITUEHTAMW)

1. Onpenenenuie cuctemMbl AU GepeHIINaTbHBIX YPAaBHEHHIHA.

2. HaxoxaeHue HHTerpupyeMblx KOMOWHAIUH.

3. Meron Diinepa. 3anuck 001Iero penieHus] OTHOPOTHON CUCTEMBI JIJISl PA3ITUYHBIX CIIy4acB
KOpPHEU XapaKTEpUCTUUECKOTO YPABHEHMUSI.

4. MeTtoa UCKITFOYEHUS 111 UHTETPUPOBAHUS OJHOPOTHON U HEOJJHOPOIHOW CHCTEMBI.

5. Meton /I’ anam6epa.

6. MarpuuHblii MeTOA JUIsi HHTETPUPOBAHMS OJHOPOAHOW cucTeMbl. OmnpeneneHue
JKOPJIAaHOBOM KJIETKU MaTpullbl. [IpuBeneHre MaTpuiibl CACTEMBI K KAHOHUYECKOMY BUTY.



7. Meton HeonpenenéHHbIX KOA()GHUIMEHTOB MPU MOCTPOCHUH BEKTOPA YACTHBIX PEIICHUI
HEOJHOPOJIHOU CHCTEMBI.
8. MeTOI[ BapHanuu Impou3BOJIbHBIX ITOCTOAHHBIX.

Paznen «KYCTOMUYHUBOCTb»

1. OnpeneneHre YCTOMYMBOCTH PEIICHUS] YpaBHEHHS (CHUCTEMbl YpaBHEHHH) 110 JIsamyHOBY.
OrnpeneneHne TOYKU MTOKOSI CUCTEMBI. OIpeeneHne aCUMITOTHYECKOW YCTOMUYUBOCTH.

2. octpoenne (ynkuuu JIsmyHOBa MPU UCCIEAOBAHUHM HA YCTOMYMBOCTH TPUBUAIBHOTO
peLIeHHs CUCTEMBI C IPUMEHEHHEM TeopeMbl JIsimyHoBa 00 ycroifunBocTH, Teopemsl JlsmyHoBa
00 acCUMITOTUYECKONW YCTOMYMBOCTH U TeOpeMbl YeTaeBa 0 HEYCTOMUMBOCTH.

3. Turmbl 0COOBIX TOYEK.

4. HccnepoBaHue Ha YCTOMYMBOCTh TPUBHAIBHOIO PELICHUS CUCTEMBI [0 IEPBOMY
MPUOJIMKEHHUTO.

5. UccnenoBanue Ha yCTOMYMBOCTh TPUBHAIBLHOTO PELICHUSI CUCTEMBI C KO3 UL -EHTaMH,
3aJJaHHBIMU B MapaMeTpuieckon opme.

6. VccnenoBanrue Ha yCTOMYMBOCTh TPUBUAIBHOIO PELIEHHS] CUCTEMBI C HCIIOJIIb30BAaHUEM
teopemsl ['ypBuna.

Pa3znea «YPABHEHUS B YACTHBIX ITPOU3BOJHBIX ITIEPBOI'O ITIOPAJKA»

1. Onpenenenve TUHEHHOTO OJHOPOJHOTO M KBA3WJIMHEWHOTO ypaBHEHHUS OT (QYHKIUH N
nepeMeHHbIX. [lepBriil nHTErpan. XapakTepUCTUKH.

2. CBOKMCTBO paBHBIX APOOECH.

3. VHrterpupoBaHue ypaBHEHHUS B YaCTHBIX IPOU3BOJHBIX IYTEM CBEACHMSI K CHCTEME
OOBIKHOBEHHBIX JH(PepeHINaTbHBIX YPABHEHUH IEPBOTO MOPSIKA.

4. HaxoxaeHue MoBEpXHOCTH, YJOBIETBOPAIOIIEH 3aJaHHOMY YpaBHEHUIO U MPOXOAs-1ei
yepes3 JaHHYHO JIMHUIO.

Pa3znen «BAPUALIMOHHOE NCYUCJIEHUE»

1. Onpenenenue ¢pyHkunonana. OnpeaeneHue Bapuanuu GyHKIMOHAIA.

2. Tlpocreiimas 3agaya BapUAIlMOHHOTO HWCYUCIICHUS C HETOABIKHBIMU TPaHHIIAMHU.
VYpaBHenue Ditnepa.

3. [Ipocreiimuye ciny4an HHTETPUPYEMOCTH ypaBHEHHUs Dilniepa.

4. CucreMa ypaBHeHUH Dinepa st GyHKIIMOHATIOB, 3aBUCSIINX OT HECKOJIBKUX (PYHKITUH.

5. VYpaBuenue Oiinepa-IlyaccoHa i (QyHKIMOHAJOB, 3aBUCALIMX OT MPOM3BOIHBIX
BBICHIMX MOPSIJIKOB.

6. Ilpocreiimas 3a1a4a BapuallMOHHOTO UCYUCIICHUS C TTOABMXKHBIMU TPaHULIAMH.

7. YcnoBus TpaHCBEPCAIILHOCTU B O0ILEM ciydae B 3ajaye cO CKOJIb3SAIMIUMHU KOHIIAMH.

B 3-em u 4-oM cemecTpax nmpeaycMOTpeHa IPOMEXKYTOUHas aTTecTalus B (popme sKk3ameHa,
KOTOpBIA  TMPOBOAUTCS  cienyrommM oOpa3zom. OOydaromeMycs Tpenjgaraercsi B3sTh
9K3aMEHAIMOHHBIA OWJIET, COJMEpIKAlIUil JBa TCOPETHUECKUX BOIPOCA U3 IMEPEUHS BOIIPOCOB,
MPHUBEIEHHBIX HIDKE W DK3aMCHAIIMOHHBIA OWJIET ¢ OJHOH 3ajmaveid (ypaBHEHHE, CHUCTeMa
ypaBHEHHU, (QYHKIIMOHAT, TEKCTOBas 3ajada JUId pPEIICHUS METOJaMH BapHUalliOHHOTO
HCUYUCIICHUS ).



KoHnTposbHbie BONpPOCHI 1Jisi MPOBeJeHUs] NMPOMEKYTOYHOH aTTecTanuu B dopme
IK3aMeHa

3 cemecTp

1. OObikHOBEHHBIE U GEepeHIaTbHbIe YpaBHEHHS MEPBOTO MopsaKa. OCHOBHBIC TOHSATHS
TEOpHH OOBIKHOBEHHBIX AU (PepeHIINaTbHBIX YPAaBHEHUH.

2. Pemenue obuiee, yactHoe. [lepBolit 1 00mmii HHTErpan AudQepeHInaIb-HOr0 ypaBHEHUSI.

3. 3anaya Komm u rpannyHas 3ajaada.

4. YpaBHEeHMsI 1EPBOI0 MOPSIKA, pa3pelIEHHbIE OTHOCUTEIBHO IPOU3BOAHOM.

5. YpaBHeHMs C pa3lesAOLIMMUCS [IEPEMEHHBIMU U NPUBOJAALIMECS K HUM. YPAaBHEHUS B
NMOJHBIX TUddepeHIanax.

6. IIpuHIMI CKATBIX OTOOpAKEHUH.

d
7. Teopema CylIECTBOBAHHUS U €IMHCTBEHHOCTH PELICHHS YPaBHEHUS d_y =f (x, y).
X

8. YpaBHeHUs, HE pa3pelI€HHbIE OTHOCUTEIBHO POU3BOAHON. Teopema cyliecTBOBaHUS U
pelIeHHs] YpaBHEHHS F(X, Y, y') =0.

9. Ocobble TOUKH, 0OCOOBIE PEIICHUSI.

10. uddepennmansupie ypaBHEHHS MOPSAIKA BBIIIE TIEPBOro. Teopema CyImeCTBOBAHHS U
€IMHCTBEHHOCTHU pelleHus s 1uddepeHInalbHOro ypaBHEHUs BUAA y(n) = f (X, Y, Y y(n_l)).

11. CBenenme ypaBHEHHH N-rO TOpsaKa K cucTeMe Tu(QepeHINaIbHbIX YpaBHEHUH
nepBoro mnopsaka. Teopema O CyIIECTBOBAHMM M €IUHCTBEHHOCTH pELICHUS CUCTEMBbI
Qg depeHIraIbHbIX ypaBHEHUH.

12. ®opmyna Octporpanckoro-JInyBuis.

13. Ilpocreiimue cirydan moHmWKeHUs nopsaaka. JInneitasie tuddepeHnnanbsupie ypaBHEHHS
N-TO mopsaKa.

14. TeopeMms! 0 pelIEHUAX JIUHEHHOTO YPABHEHUS N-TO MOPSIKA.

15. JluneliHble ypaBHEHUS C TIOCTOSAHHBIMH Ko3(duimeHTamMu (OJHOpPOJIHBIE U
HEOJTHOPO/IHBIE).

16. YpaBHeHus Diinepa.

17. UnterpupoBanue nuddepeHaabHbIX ypaBHEHUH PU TOMOIIN PSII0B.

18. MeTtoa mManoro napameTpa.

19. TlonsTHE O KpaeBbIX 3ajauax.

20. Pemenue kpaeBoii 3a1aun MmeTooM GpyHKuuu ['prHa.

21. Tloctpoenue pynkuu ['puna.

4 cemecTp

1. Cucrembl nuddepenuunanbHbix ypaBHeHHH. OcHOBHBIE MOHATUS. HHTerpupoBanue
cuctembl auddepeHaNbHbIX YpaBHEHUW NYTEM CBEIEHHS K OJIHOMY YpaBHEHHIO Oolee
BBICOKOI'O TTOPS/IKA.

2. Haxoxnenue mHTErpupyembix KomOuHaiuil. CucreMsl JUHEHHBIX AnpdepeHIInaIbHbIX
ypaBHeHM. TeopeMbl 0 pelIeHUAX CUCTEMbI TUHEWHBIX AU (HepeHIHaTbHBIX YPAaBHEHHUH.

3.  Cucrembl JMHEHHBIX  JU(QEpEeHINATbHBIX  YpaBHEHMH C  MOCTOSHHBIMH
KO3 pULIHEHTaMHU.



4, Teopus ycrorunBoctd. OcHOBHBIC MOHATHSA. [IpocTeiimme THIIBEI ToYek Mmokos. Bropoi
meroa A. M. JIsnyHoBa.

5. MHccnenoBanme Ha  yCTOHYMBOCTD 1O MEpBOMY HpuOmmkenuto. [IpusHaku
OTPHULATEIbHOCTH JICCTBUTEIIbHBIX YACTEN BCEX KOPHEH MHOTOWJICHA.

6. Ciryuaii manoro ko3 uIreHTa Mpyu NPOU3BOIHON BBICIIETO MOPSAKA.

7. YCTOWYMBOCTh TIPH IMOCTOSHHO JCHCTBYIOIIMX BO3MYIICHHsIX. Teopema MankuHa 00
YCTOMUYMBOCTH MPU NOCTOSHHO AEHCTBYIOIIUX BO3MYILECHUSIX.

8. YpaBHEHHUsI B YaCTHBIX MPOU3BOIHBIX NEPBOIO Mopsaka. OCHOBHbIE MOHATHSI.

9. JIuneiiHble U KBa3WJIMHEWHbBIC YPABHEHHSI B YACTHBIX MPOU3BOIHBIX IEPBOIO MOPSIKA.

CBs3b ¢ BEKTOPHBIM TOJIEM. XapakTepUCTHKH. Teopema 00 00IeM pelieHun ypaBHEHHs B
YACTHBIX [TPOMU3BOIHBIX MIEPBOTO MOPSAKA.

10. Bapuanus u ee coiicTBa. OCHOBHasl JeMMa BapHallMOHHOTO ucuucieHus. OCHOBHas
TEOpeMa BapUaLlMOHHOTO NCYHUCIIECHUSI.

11. BapuanmonHas 3aj1aya ¢ HETIOJIBHOKHBIMU I'paHHUIlaMU. Y paBHEHUE Diijiepa.
Xl , ,
12. ®ynkuoHansl BUaa I F(X, Y1 Youee Yoo Yoo Y }JX . Cucrema ypaBHeHH Diiepa.

X0

X
13. ®dyHkmoHansl BUaa j F(X, VoV y(”))dx . ¥YpaBuenue Ditnepa—Ilyaccona.
Xo
14. ®dynkuuoHanbl, 3aBUCANIME OT (QYHKIUNA HECKOJBKHUX HE3aBUCHUMBIX TEPEMEHHBIX.
VYpaBHeHnue OcTporpaackoro.
16. Meron Bapuwanwii B 3ajadax C TOJIBMXKHBIMHA TpaHunamu. [Ipocreiimas 3amada c
MOJABUKHBIMH TPAHUTIAMHU.
17. YcnoBus TpaHCBEpCaIbHOCTH.

X
18. 3aaua ¢ MOABMKHBIMU TPaHHUIIAMH JUTS (DYHKIIMOHAIOB BUAA _[ F(X, Y,Z,Y', Z')dX.
Xo
3agauu, BHIHOCMMBbIE HA IK3aMeH

3 cemecTp

Pemute ypaBHEHUS:

1. 2xy' +y?% =1. 13. 4y =x% +y'2.
2 (cry)y'=1 14. y* = 4y(xy' - 2y)".
3. xy'=ycos nY. 15. (xy'—y)? = x%y? —x*.
” 2 2 2yy'
VA2 g Y2 16. (xy'—y)* = y'? - =41,
4. y = _|_tg . X
X+l x+1 ’ 13
2 17. y=2xy'-4y".
5. Zxyy' =x° —y* +y? ,
. 3 . 18 2Xyly”: y/ _1'
_ YEX 20. y"=xy'+y+1.
7. Y =—""—.
2y(x+1) yoy

21y L XY
8. 6x5ydx+(y4lny—3x6)dy:0. AR y



9. (x3 —2xy? bx +3x2ydy = xdy — ydx. 22. x3y" =(y—xy'Xy - xy’—x).

10. y =yZ—xy—x. 23. x?y" -2y =sinlnx.
11. " +y'" =sin X+ XCOS X. X
Iy 24. xy"+2y"'—xy =0; ylze—.
12. y"+3y'+2y = . X
e* +1 25. y"—y'tgx+2y =0; y, =sinx.

Haiitu pemienus ypaBHeHUH, yI0BJIECTBOPSIONINE YKA3aHHBIM KPA€BbIM YCIOBHUSM.
1. y'+y=2x-m; y(O): 0, y(n): 0.
2. y'-2iy =0; y(O) =-1 y(+ oo) =0.
3. x2y"+5xy' +3y =0; y(1)=3, y(x)=0[x2) mpu x — +0

JIist Kak0i U3 KpaeBhIX 3a/1a4 MOCTPOUTh PyHKIMIo ['puHa.
1. x2y"+2xy' = f(x); y(1)=0, y'(3)=0.
2. y"—y=1(x) y(0)=0, y(2)+y(2)=0.
3. x2y"+2xy' -2y = f(x); y(0) orparmuueno, y(1)=0.
4 cemecTp
Pemnte cucreMsl ypaBHEHMIA!

X—-5x-3y =0,
. { y

— METOJIoM Ditepa

y+3x+y=0.
{)‘( =y —5cost,
2. 1. — METOJIOM UCKJIFOUYCHUS
y=2X+Y.
X=2X-Y,
3. 9. —metoaoM JI’amambepa
y =X
3 -2
4, x=Ax, A= 4 1f MaTPUYHBIM METOJIOM

X=2Xx+Yy+2e, 5
5. — METOJIOM HeonpeAenEHHBIX K0P PHUIIHEHTOB

y=x+2y—3e™,

. 1
X=X—-Yy+—0,
COSt — METOJIOM BapHalyy MOCTOSHHBIX

y =2X-Y.

7. Tlonb3ysce onpenesieHueM YCTOMYMBOCTH 110 JISTTyHOBY, BBISICHUTD, YCTOWYHMBO JIX

S

penieHne ypaBHeHUs X =t — X ¢ HAYaJIbHBIM yCIIOBUEM X(O) =1

C nomotisio Teopemsl JIsmyHOBa 00 YCTOMYUBOCTH I10 IIEPBOMY MTPHOIMKEHUIO
MCCJIEI0BATh HAa YCTOMYNBOCTD HYJIEBOE PEILIEHUE B CIEAYIOIINUX CUCTEMAX:

6 X=x°+y2-2x,
|y =3x2—x+3y.



=4+8x —2e”,
x=1g(y —x),
10.
y=2Y —2C05(§—Xj.

HccnenoBaTh, Mpy KaKUX 3HAYCHHUSX ITAPAMETPOB & U D acCUMITOTHYECKH YCTOWYHBO
HYJIEBOE PEIICHUE B CIECIYIOLIUX CUCTEMAX:

X=ax+ y+x2,
11.
y=X+ay+ y2.

{)‘(z y +sinx,
12.17
y = ax+by.

o {x = e _cos3x,

[Tonw3ysick Teopemoii ['ypBuila 06 OTpUIIATEIHFHOCTH IEHCTBUTENIBHBIX YaCTEH BCEX KOpHEH
MHOT'O4WIEHA, UCCIIEA0BAaTh YCTOMYMBOCTD HYJIEBOI'O PELICHUS B CIEAYIOIINX 3a/1a4ax:

m

13. y"V +2y"+3y"+7y' +2y =0.
14. y" +8y" +14y" + 36y’ + 45y =0.
15. y¥ +2y"Y +4y" +6y"+5y'+4y =0.

Pemntes ypaBHEHUSA

16. (x +y )ax+2xy—+22:0.

17 x4 y—u+(z+u)au Xy.
OX oy oz
18. (y+222)6——2x2 oz =x% x=12y=x%
OX oy

Haiitu sxcTpeMany pyHKIIMOHAIOB:

19. J[y(x)]= }(y2 + y’z)dx; y(0)=0, y(1)=

0

20.3[y(x)] = ;iww i yesomnsx y(0)=0, y0)= £, y(0)=0, y(@)=1

21.3[y(x), z(x)] = nf(y’2+2'2—2y2)dx; y(0)=0, y( j

II
/'l
=)
N—
I
o
N
7 N\
N a
N—
Il
H

TumnoBble 5K3aMEHAITMOHHBIC OMJIETHI UMEIOT CIICIYIOIINI BU]T.



Tomcxui 2ocyoapcmeeHHblil YHUsepcumen
Daxyremem nPUKIAOHOU MAMEMAMUKYU U KUOEPHEeMUKU
Kageopa uccnedosanus onepayuii

JAnddepenuuaibubie ypaBHEeHUS

IK3aMEeHAHOHHBIN OnJer No 1

1. TlpuHOMN CKaThIX OTOOpAKEHUH.

2. JluHeiiHBbIC OJHOPOAHBIE YPAaBHEHUS C IIOCTOSHHBIME Kod(durmentamu. Ciaydaid KpaTHBIX
KOPHEH XapaKTepUCTUYECKOTO YPaBHEHHUS.

3as. kagedpoti, 0.m.1., npogheccop /A.M. I'opyes/

Tomckuii 20cy0apcmeeHHblll YHUBEPCUMem
Daxynvmem NPUKIAOHOU MAMEMAMUKYU U KUOEPHEeMUKU
Kageopa uccrneoosarnus onepayuii

JAudppepennnaibHbie YypaBHEHUS

IK3aMeHAHOHHBIN Onaer No 1

1. Teopema JIsnyHoBa 00 aCUMIITOTUYECKON YCTOHUNBOCTH.

2. Bapwmanus u e€ cBOHCTBa.

3as. kaghedpoti, 0.m.u., npogheccop /A.M. I'opyes/

4. Metoauueckue  MaTepHaJibl, ONpeleJsOlINe NPOUEAYPbl  OlEeHUBAHHUS
00pa3oBaTeJbLHBIX Pe3yJILTATOB 00y4eHHU

4.1. Meronuueckue Marepuainbl JUIsl OLEHKH TEKYLIEro KOHTPOJS YCIEBaeMOCTH IO
JUCLUTUIMHE.
3a KOHTPOJbHYIO pabOTy CTaBUTCS «3au€T», €CIIM PEIIeHbl BCE 3aJaHusl MPEJIOKEHHOTO
BapHaHTa.
4.2. Metomuueckne MaTephalibl I TPOBEACHUS TPOMEXKYTOUHOW arTeCTallud II0
JTUCIUIINHE.

Kpurepun ¢popmupoBanus olieHOK IIPH NPOBEAECHUHU 3a4éTa

«3au€T» cTaBUTCA B TOM Ciydyae, €ciM OOydaroluiics OTBETHJI HE MEHee, YeM Ha JiBa
BOIPOCA U3 MPEUI0KEHHOT'O BbIIIE CITHCKA.



Kpurepun ¢popmMupoBaHusi OlleHOK NPHU NPOBEIEHUU IK3aMeHa

OneHky npu NPOBEACHUH SK3aMeHa (OPMUPYIOTCS B COOTBETCTBUU C HUKENPUBEICHHON

TaOJIULIEN.

HEY/IOBJIETBOPUTEIIBHO | YIOBICTBOPUTEIHHO XOPOIIIO OTIINYHO

He orBetmn Hu Ha | OtBerwir Ha omvH u3 | OrtBermit Ha  o0a | OrBerwyi Ha  00a
OJINH u3 JIBYX | ABYX BOITPOCOB | BOTIpOCa u HE | BoIpoca U
BOIIPOCOB OWJIeTa M HE | OMyileTa W PEIIWJ | MOJTHOCTBIO — PEIIMJI | MOJHOCThIO — PEIIHII
peLInI 3a/1a4y. 3a/auy. 3a/1auy. 3a/1auy.

OTBeTH1 Ha OJUH U3
ABYX
Owiera M HE pelnl
3a/1au4y.

BOIIPOCOB




