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1. MOACHUTEJIBHASA 3AIINCKA

Kypc «/Iluddepennuanpasie ypaBHEHU» TECHO CBs3aH C KypcoMm «MareMaTudecKuit
aHanmu3». B 3TOM Kypce CTyIeHThl 3HaKOMSTCA C 33a4aMi, IPUBOSIIUMHI K TOHATHIO Audde-
PEHLIMAIBHOIO yYpaBHEHUs, OCHOBHBIMU BHJaMH AU(QepeHIHanbHbIX YpaBHEHUH U MeToJaMu
UX peleHHs. 3HaHUE 3TUX BOMPOCOB TO3BOJISET PACIIMPHUTH 0071aCTh TPUMEHEHUS TOTYYEHHBIX
3HAHUM 1O MaTeMaTHYeCKUM U APYrMM IUCLMIUIMHAM K PELICHUIO MPUKIAAHBIX 3agad. Jlns
YCIIEIIHOTO OCBOEHHUSI Kypca CTYACHTHI JOJDKHBI UMETh XOPOIIUI YpOBEHb MOATOTOBKU IO Ma-
TEMaTUYECKOMY aHaJIHU3Y.

Kypc «luddepenunanbupie ypaBHEHUS» SBISIETCS CaMOCTOATEIBHON MaTeMaTHYeCKOM
JUCLUIUIMHOM, U3y4yeHHe KOTOPOM oNupaeTcst Ha 3HaHue JU(PEpeHIINaTIbHOI0 U HHTETPalbHOIO
HCUHMCIICHUH, a TAK)KE TEOPUH PAIOB.

MHorue nporueccsl peaabHON JeHCTBUTEIBHOCTH OMMCHIBAIOTCA C OMOLIBbIO JU((epeH-
UAJIBHBIX YPAaBHEHUH, MMO3TOMY JAaHHBIA KYypC UMEET BBIPAKCHHYIO IPAKTUYECKYIO HAIpaBJIeH-
HOCTb. CTyJEHTBI 3HAKOMATCA C pelIeHueM 3ajad (pU3MKU, TeOMETPUU, XUMUHU, OMOJIOTHUH, IPU-
BOJSIIMX K cocTaBleHHIO Auddepennmansubix ypaBHeHuid. [Ipocreiimme nuddepenuunanbaee
YPaBHEHMsI pacCMaTPUBAIOTCA B IIKOJIBHOM Kypce MaTeMaTHKH, II03TOMY HEOOXOAMMO, YTOOBI
OyAymuid y9uTeIbh XOPOIIO OPUEHTHUPOBAJICS B TAHHOM Kypce.

Pabouas nporpamma AMCHUINUIMHBI COCTaBIeHA Ha OcHOBE yueOHoro miuana 44.03.05 Ile-
Jarormyeckoe oopazoBanue 1o npodmwisim Marematuka, @usnka 2022 rona Havaga MOArOTOB-
KH.

B npouecce nzyueHust Kypca CTYACHTHl YCBaUBAIOT METOJ] MAaTEMaTHUECKOTO MOJEITUPO-
BaHU NIPH PEILICHUH MPUKJIAJHBIX 3a/1a4.

B kypce «/Iuddepennmansapie ypaBHEHU» pacCMaTPUBAIOTCS OOBIKHOBEHHBIE U de-
pEeHLMANbHbIE YPaBHEHUS U CUCTeMbl AU depeHInaNbHbIX ypaBHEHUH, a UMEHHO: nuddepeH-
[UaJIbHBIC YPABHEHHS IIEPBOTO MOPSIKA, PEHICHNE KOTOPBIX CBOAUTCS K PEIICHUIO YPaBHEHUH C
pa3essIoIUMUCS NTEpEMEHHBIMU; YpaBHEHUs 00Jiee BHICOKUX MOPSAIKOB, JOMYCKAIOLIUE TOHU-
KEHHE TopsAIKa. boybioe BHUMaHKE YAETICHO KJIACCy YpaBHEHHI BTOPOTO MOPSIKA C MOCTOSH-
HbIMU KO3 uuuenTaMu. CTyIeHTbl 3HAKOMSATCS C METOAAMHU pellieHus cucteM AuddepeHnu-
QIBHBIX YpaBHEHUH, B TOM YHUCIIE U CHUCTEM JHHEHHBIX auddepeHnnanbHbIX ypaBHEHUN € T0-
CTOSTHHBIMH KO3 (DUIIMCHTaAMHU.

2.1IEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUSA 110 JUCLMU-
IVIMHE, COOTHECEHHBIX C IIVTAHUPYEMBIMMU PE3YJIbBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1 Heau AUCUMILIAHBI

Henb kypca 3akimtoyaeTcss B (GOPMUPOBAHUM Y CTYJIEHTOB INPEACTABIECHUN O MOHSATHUSX
TEOPHH OOBIKHOBEHHBIX NU((depeHInaTIbHBIX YPAaBHEHUH; U3YUEeHUHU METOJOB PELICHHUsS OCHOB-
HBIX BHJIOB OOBIKHOBEHHBIX AH(PepeHInanbHbIX YpaBHEHHM, cucteM Iud@depeHIHanIbHbIX
YPaBHEHMH, a TaKKe PeLIeHUH 3a7ay, MPUBOISIIMX K COCTABICHUIO U PepeHIINaIbHbIX ypaB-
HEHHIA.

3aga4u AUCHMILINHBI
1. cdopmupoBaTh y CTYJAEHTOB IIPEICTABICHUSI 00 OCHOBHBIX THMNAaX TU(PepeHIIHATbHBIX
ypaBHeHM (JInHelHbIe qudQepeHnranbHble ypaBHEHMs], TMHEHHbIE OHOpOoIHbIe U depeHiu-
aJbHbIE YPaBHEHUS], YPaBHEHHUS C Pa3ACISIONIUMUCS IEPEMEHHBIMU, YPaBHEHUS B MOJIHBIX TU(-
¢epenIManax, ypaBHEHHUs ¢ HOCTOSIHHBIMU KO3 PUIIMEHTaM1) U METOAAX UX PEIICHUS;
2. BBIPa0OTATH YMEHUS M HABBIKW UCCIIEIOBAHMS U PEIICHUsT OOBIKHOBEHHBIX auddepenim-
IBHBIX YPaBHEHUH, CUCTEM JIMHEHHBIX AU} epeHnanbHbIX ypaBHEHUH;
3. HayuyuTh MPUMEHATH MU PepeHIINATFHBIC YPAaBHEHUS K PEIICHUIO Pa3IHIHBIX (pH3HUecKuX
3az1ay;
4. TO3HAKOMUTbH C COBPEMEHHBIMU HAIIPABIECHUSMU PAa3BUTHS TeOpUU JU(depeHInaTbHbIX
YpaBHEHUM.



2.3 3nanus U ymeHnus odyuamwuerocs, gopMmupyembie B pe3yJbTaTe OCBOCHHMS THC-

UMILVIMHBL.
Koab1 popmu-
B pe3yJsbrare uzydeHusi JMCHUILIMHBI CTYAEHT J0/LKEH 00/1a1aTh CJIeTyOIMMHA
PYEeMBIX KOMIIe-

KOMIIETCHIMAMM: .

TeHI U
YuusepcanbHable komnereHuuu (YK):
CriocobeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIM3 M CHUHTE3 UHQOP- VYK-1
MalWH, IPUMEHATh CUCTEMHBIA MOAXOJ Ul PELICHHs MOCTaBJICHHBIX 3a-
Jag.
Ipodeccnonanbubie komnerenuuu (I1K):
Crioco0eH ocBanBaTh U UCIOIL30BaTh TEOPETUUCCKHUE 3HAHUS U TIPAKTHYE- IK-1
CKHE YMCHHS ¥ HABBIKU B MIPEIMETHOW 00JIACTH TIPH PElICHUH MPOdeccro-
HaJIbHBIX 3a/1a4

NuaukaTopsbl J0CTHKEHHsI KOMIIETEeHINH

Kox u HaumeHnoBa-
HHE
YHUBEPCAIBHOU
KOMIICTCHIUU

HanmenoBanue HHIUKATOPAJOCTUKCHHA KOMIICTCHI NN

VK-1. Crocoben
OCYUIECTBJIATH I10-
UCK, KPUTHYECKUI
aHanu3 u

CUHTE3 UHpOopMa-
UM, IPUMEHSATD
CHCTEMHBIH IMOIXO/
JUISL peuieHus mo-
CTaBJICHHBIX 33/1a4.

YK-1.1

JleMOHCTpUpYyeT 3HaHHE OCOOEHHOCTEM CHCTEMHOTO U KpPUTHYECKOTO
MBIIIJICHHS, apTyMEHTUPOBAHHO (DOPMHUPYET COOCTBEHHOE CYXKJICHUE H
OLIEHKY MH(OpMaIuH, MPUHUMAET 0O0CHOBAaHHOE PEILICHHE.

YK-1.2

[prmenser norudeckue hopMbl U IPOLIEAYPBL, CIOCOOEH K pedprieKCHu 10 MOBOTY
COOCTBEHHOM M UY>KOM MBICIUTEIIHEHOM JICSTETHHOCTH.

YK-1.3

AHaJII/I3I/Ipy€T HUCTOYHHUKHN I/IH(bOpMaIII/II/I C OCJIbIO BBIABJICHUA HUX IIPOTHU-
BOPEYUIl U MOUCKA JOCTOBEPHBIX CYKICHUIA.

[TK-1. Ciocoben
OCBaMBaTh U UC-
MOJIb30BATh TEOPE-
TUYECKUE 3HAHUS U
NpaKTUYECKHE yMe-
HUS M HAaBBIKH B
npeIMeTHOM 0ba-
CTH TP PEUICHUH
PO eCCHOHATBHBIX
3a/1a4

MK-1.1

3HaeT CTPYKTYpY, COCTaB U JUJAKTUUECKUE eTUHMIIbI peAMETHON 00ma-
CTH (TperojaBaeMoro MmpeameTa).

MK-12

YMeeT ocyIiecTBIATh 0TOOp YUeOHOro COMEp KaHMs TSl €r0 peay3allii B pas-
JIMYHBIX (hopmax oOydeHus B cooteTcTBUM ¢ TpedoBaHmsMU PI'OC OO.

IK-1.3

JleMoHCTpUpYeT yMEHHE pa3padaTbiBaTh pa3inuHble (OPMBI YUEOHBIX
SaHﬂTHﬁ, MMPUMCHATH MCTOABI, IIPUEMbI U TCXHOJIOTUH 06yqu1/151, B TOM
qucie nH(OpMaIMOHHBIE.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
Jucnununa «/{uddepennuanbabie ypaBHEHUS» OTHOCUTCS K MPEAMETHO COJEPKaTeIb-
HOMY MOJYJIIO TI0 MaTeMaTHKe 4acTH, (GOpMHUpPYyEeMON yJaCTHUKaMH 00pa30BaTENIbHBIX OTHOIIIE-
uuit 6ioka 1 (b1.B.01.05).

[Iporpamma Kypca npeamnosiaraeT HaJau4ue y CTYJI€HTOB 3HAaHUM M0 JUCHUIUIMHAM: «AJI-
rebpa», «MartemaTiuueckuil aHanusy, «l'eomeTpus» (Kypc cpeaHel mKoibl), «TpUroHoMeTpus»
(Kypc cpeaHei MIKOJIbI).

JIMCUUTUIMHBL, 71 U3y4EHUs] KOTOPBIX HEOOXOIMMBI 3HAHUS TaHHOTO Kypca: «DyHKIHo-

HaJIbHBIN aHaJIu3», ((HpI/IK.HaI[HaH MaTreéMaTuka», «HccnenoBanue OHCp&I.IHfI»,

aHaJIn3».

«CHucTeMHBIH




4.1. CTpyKTYypa U coiepKaHMe TN CHUTITHHbI

Bujnbl yue6Hoii padoThl IIpomexy-

Ne Pazpnes/tema i Bcero vya- KonTakTHas paboTa TOYHAd aTTe-
=

n/ 3 coB K T3 (npax- CPC cTanms ¢

n s yKa3aHHeM
o (OE NI THY. CeMECTDOB
© 3aHATHA) P

Mopnyas 1. Jnddepennuann- 6 40 10 10 20

Hble YpaBHEHUS

1. | Tema 1. [loHsATHE OOBIKHOBEHHO-
ro muddepeHmansHOro ypaBHe- 6 8 2 2 4
Hus. 3agaya Komm.

2. | Tema 2. luddpepenuunanbHbie

ypaBHEeHHMsI 1-0ro mopsaka. 6 16 4 4 8
3. | Tema 3.
ema 3. uddepennnansusie 6 16 4 4 3
ypaBHEHHS N-0T'0 MOPSIIKA.
M 2. -
onyab 2. Cucrembl nnd)jl)e 6 39 8 3 16
PeHIUAIBHBIX YPaBHEHHIt
Tema 4. CrcteMbl OOBIKHOBECH-
4. | mpIx qudQepeHIUaNbHBIX YpaB- 6 16 4 4 8
HEHUM.
Tema 5. JIuHeliHbIE CUCTEMBI
5 . 6 16 4 4 8
muddepeHInanbHbIX YpaBHEHUH.
Hroro 72 18 18 36 3ayer ¢

OIICHKOM

4.2. IlporpamMa AMCHMILIMHBI, CTPYKTYPHMPOBAaHHAas 110 TeMaM / pa3jejiaM

MOAYJIb 1
Conep:kanue JeKUMOHHBIX 3aHATHI
Jlekunus 1
Tema 1. [lonsiTHe 00bIKHOBeHHOT0 TU(PepeHunanbHOro0 ypasuenus. 3agaya Kommn
[Tpeamer u 3amaun kypca. [loHsTHe 0ObIKHOBEHHOTO U (HEPEHINATBEHOIO YPaBHEHHUS.
3anaya Komu. ®dopMmynupoBka TE€OpEMbI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUs 3ajauu
Komm ans auddepennmansaoro ypaBHeHHs! IepBoro nopsiika. 3ajaun, IpUBOISIINE K OOBIKHO-
BEHHBIM UG depeHIanbHbIM ypaBHeHUAM. [locTpoenue perieHuil ypaBHeHHs IEPBOT0 MOpsiaKa
METOJIOM U30KJIHH.
YuyeOHble Henu:
1.00bsicHUTD cyTh MOHATHH «IH(DdepeHnanbHoe ypaBHEHUEY, «IIOPI0K AU depeHraib-
HOTO YpaBHEHMS», «MHTErpaj Au(QepeHInanbHOro ypaBHEHUS», «ypPaBHEHMsSI B HOPMaJIbHOMN
dopme», «uHTerpainbHasi KpuBas 1u(pHepeHInalIbHOTO YPaBHEHU», «I10JI€ HAIIPABICHUI».
2.I1oHATh paznuuusi MeXAy OOIIMMU U YaCTHBIMU MHTErpajiaMu AU(QepeHnanbHbIX ypaB-
HEHUM.
3.IlokazaTth MeTOIbI MPOBEPKH TOTO, UTO (PYHKIHUS SBISETCS MHTErpajioM auddepeHuansb-
HOT'O YPaBHEHHMSI U METOJ M30KJIMH JUIsl IOCTPOEHMSI PEIIEHNI ypaBHEHUI NIEPBOTO MOPSAKA.
4.PackpbITh cofiepKaHHE TAKOTO MOHATHUS, Kak 0OBIKHOBEHHOE qu(depeHInaIbHoe ypaBHe-
HUE, U O0BACHUTDH €r0 OTVINYME OT YPAaBHEHUS C YACTHBIMU IPOU3BOIHBIMHU.
OcHoBHbIE TePMHUHBI U TIOHSTHS:
HuddepennmanbHoe ypaBHEHHE
[Topsinok nuddepeHImanbHOr0 ypaBHEHUS
WuTterpan quddepeHmaibHoro ypaBHeHUs
VYpaBHeHus B HOpMalibHOU popme



WuTterpanbHas KpuBast quQepeHnaibHOro ypaBHEeHUs
ITone nanpaBieHui

Jlexkuum 2, 3

Tema 2. uddepenunajibHbie ypaBHeHHs 1-0ro mopsijaka

VYpaBHeHUsI C pazJesSIOIIUMUCS NTepeMeHHbIMU. OIHOPOJHBIE YpaBHEHHUS. Y paBHEHUS,

CBOJSIIMECS K OJHOPOAHBIM. JluHeiHoe ypaBHeHue 1-oro mopsiaka. YpaBHeHue bepny-
7. YpaBHeHUE B MOJIHBIX AuddepeHnnanax. Y paBHeHUs, HEe pa3pelieHHble OTHOCUTEIBHO MEPBOU
Ipou3BOAHON. YpaBHeHus Jlarpanka u Kiepo.

1.
2.

YyeOHnIe HeIu:

[Toxazatp pa3nuuus MEXIy BUJaMU YPaBHEHUI U HAyUYUTh UX ONPEAEIIATS.

[Toka3aTrb MeTOABI peLICHUs] YPAaBHEHUH ¢ pa3JeAoLMMHUCSA IEPEMEHHBIMUA U OJJTHOPO/I-
HBIX YPaBHEHUM.

PackpbITh BO3MOKHOCTh ONpeAETeHUs AaHHOro AuddepeHnanbHOro ypaBHEHHs Kak
JMHENHOro ypaBHEHUs 1-ro nopsaka 1o ero BULY.

PackpbITh BO3MOKHOCTh ONpEAETIeHUs AaHHOro AuddepeHInanbHOro ypaBHEHHs Kak
ypaBHeHHs bepHYIIN Wil ypaBHEHHS B IOJTHBIX JU(QepeHIanax 1mo ero Bumy.
PackpbITh BO3MOXKHOCTh ONpeAeieHHUs AaHHOro Aud@epeHInanbHOro ypaBHEHHs Kak
YpaBHEHHS, HE Pa3pPEIICHHOI0 OTHOCUTENBLHO NEPBOM MPOU3BOIHOM, 110 €0 BULY.
PaccMmoTpeTh npuMepsl pa3iaMyHbIX YPaBHEHUH, HE pa3pelIeHHbIX OTHOCUTENIBHO EPBOH
IIPOU3BOJHOM.

PackpbITh BO3MOXKHOCTh ONpeAeTeHUs AaHHOro Aud@epeHInanbHOro ypaBHEHHs Kak
ypaBHeHus Jlarpanxa unu Kiiepo no ero Buny.

OcHOBHBIC TEPMHUHBI U MOHATHS:

YpaBHEHUsI C pa3IeIAOIUMUCS IEPEMEHHBIMA

OnHOpoHBIE ypaBHEHUS

JInneliHOE ypaBHEHHE IIEPBOIO MOPSAKA

Merton HeomnpeaeneHHbIX KOAQPUIUEHTOB (METO] BapUally TOCTOSIHHOM)
MeTto/1 HeolpeeIeHHbIX MHOXKUTENEH (METO/1 TOJICTAHOBKH )

Ypasuenue bepnyinu

VYpaBHeHue B MONHBIX JuddepeHnnanax

YpaBHEHHE [IEPBOrO MOPSIKA, HE Pa3pELIEHHOE OTHOCUTEIBHO IIPOU3BOIHOMN
Merton BBeeHUS TapameTpa

VYpasuenus Jlarpanxa u Kiepo

Jlexknum 4, 5

Tema 3. JuddepeHunanbHbie ypaBHEHUS N-0r0 NMOPSIKA.

3anaua Koumm 1yt nuddepeHnmanbHbIX ypaBHeHUH N-oro nopsaka. Auddepenunanbable

YpaBHEHHUS N-0ro MOpsi/iKa, TOMyCKarollue MoHWxkeHne nopsaka. CTpykTypa oOIIero pemeHus
JUHEHHOTO OAHOPOAHOrO TuddepeHaIbHble ypaBHEHUs n-oro nopsaka. CTpykrypa oOriero
pelIeHys TMHEWHOTO HEOAHOPOJHOTo AU dEepeHInanbHOr0 ypaBHEHUS n-0ro nopsaaka. JInxnen-
HbI€ OJJHOPOHbIE TU(depeHIaIbHble YpaBHEHUS N-0ro MOpsiiKa ¢ MOCTOSHHBIMU K03 duIu-
eHTamMH. XapaKTepUCTHUUeCKoe ypaBHeHHe. Buj oOiero pemeHus 1isi pa3iIMyHbIX THIIOB KOp-
Heil.Jlunelinple HeomHOpoAHBIE AUddepeHnranbHble ypaBHEHUS n-oro mnopsaka. CTpykTypa
oOuiero pemeHus. Metoa Bapualdy MPOU3BOJBHBIX MOCTOSHHBIX. CTPYKTypa YacTHOIO pellie-
HUS JUISL JTMHEHHOT0 HEOAHOPOIHOTo AU(QepeHInanbHOr0 ypaBHEHHS N-0ro MOpsIKa ¢ MOCTO-
SHHBIMH K03()PUIIMEeHTaMu U MPaBOil YaCThIO CHEIHATBLHOTO BU/A.

YyeOHbIe HeJIu:

1. Paccmotpets paznuunble BUABI U depeHIHaTbHbIX YPaBHEHUH N-0ro mopsijika, JAomycKa-
IOLMX TOHWKEHUE MTOPSAIKA.

no

[TokazaTh BUJ TMHEHHOTO OJJHOPOJHOTO YPaBHEHHUS M €T0 OOIIEeTo HHTEerpaa.

3. PaCKpLITB CYIIHOCTBH XapaKTCPUCTUUCCKOI'O YPAaBHCHUS U CII0c00 ero MOJIYYCHU U3 TaHHOT' O

5



JMHENHOI0 OTHOPOAHOIO YpaBHEHHUSI.

4. Tloka3aThb 3aBUCHUMOCTb MEX]Y 3HAUYEHUSMHU KOpPHEH XapaKTEepUCTUYECKOTO YpaBHEHUS U
o011ero MHTErpaja JMHEHHOT0 OHOPOJHOIO YPABHEHUS.

5. Tlokaszarb BHUJ JTUHEHHOTO HEOJHOPOJHOTO YPAaBHEHUS U CTPYKTYpPY OOIIEro peuieHus Ju-
HEHHOT0 HEOTHOPOIHOTO AU PepeHnnanbHOTr0 ypaBHEHHS N-0r0 MOPSIKA.

6. IloHATh pa3nuuus MEXIy OOIIMM MHTErpaJoM HEOJHOPOJHOIO ypaBHEHUS U OOIIMM HUHTE-
rpajoM OJHOPOJHOIO YPABHEHUS, COOTBETCTBYIOLIErO JAHHOMY HEOJTHOPOAHOMY.

7. PackpbITh CYIIHOCTh METOJA BapUallid MPOU3BOIBHBIX MOCTOSHHBIX JUIsSI ONpeieieHus 00-
LIETO PEIICHUs JTUHENHBIX HEOAHOPOIHBIX YPABHEHUM N-0r0 MOPSAJIKA C IMOCTOSIHHBIMU KO-
s purmenTamu.

OcHOBHbIE TEPMUHBI U NOHATHUS:

[TocnenoBarenbHOE UHTETPUPOBAHUE

IToncranoBku

OOmuit MHTETpa ypaBHCHUS

JInneliHOE OTHOPOHOE YpaBHEHUE

XapakTepucTUYeCcKoe ypaBHEHHE

JIuHeHO He3aBUCHMBIE PEILIEHUS XapaKTePUCTUUECKOTO YPaBHEHUS

JluHeitHOe HEOJTHOPOIHOE YpaBHEHUE

OO01muii uHTErpall TMHEWHOTO HEOJHOPOIHOTO YPABHEHHUS

YacTHbIi UHTErpat JMHEHHOTO HEOTHOPOIHOTO YPaBHEHHS

OO01muii uHTErpall IMHEHHOTO OJJHOPOIHOTO YPAaBHEHMSI, COOTBETCTBYIOIIETO JAHHOMY HEOIHO-

POJTHOMY ypaBHEHUIO

Oo6mmee pemenue nuddepeHITNATEHOTO YPaBHEHHS

Bapwuartiust mpor3BOJIbHBIX TOCTOSTHHBIX

Conep:xxaHue NpaKTHYECKUX 3aHATHI

IIpakTnueckoe 3ansaTHe 1
Tema «llonamue o06viKHOBeHHO20 Ougghepenyuanvrozo ypaeuenus. 3aoaua Kowu.
Ypasuenus ¢ pasoensiowgumucs nepemeHnbiMu U 00HOPOOHbBLE YPABHEHUS
YueOHbIe Hesu:
1.06bgcHUTD CyTh MOHATHH «TudepeHInanbHOe ypaBHEHUEY, «IOPAI0K TuddepeHaib-
HOTO YpaBHEHUS», «HHTErpay IuQQepeHINaIbHOr0 ypaBHEHUN», «YpPaBHEHUS B HOPMAaJIbHOMN
bopMey, «uHTerpaibHas KpuBas 1udPepeHInalIbHOT0 YPaBHEHUS», «I10JI€ HallPaBIECHUN».
2.I1oHATh pa3zauuus MeXy OOIIMMHU M YaCTHBIMU MHTErpajaMu JudQepeHIHaIbHbIX ypaB-
HEHHIA.
3.Iloka3aTh MeTOJBI MPOBEPKU TOTO, UTO (DYHKIMS ABIsSETCS MHTErpaioM auddepeHnnans-
HOT'O0 YPaBHEHUSI U METOJ U30KJIMH ISl IOCTPOCHUSI pEIeHUH ypaBHEHUH TIEpPBOTo MOPsIKa.
4.PackpbITh cOJlepKaHHE TAKOTO MOHATHA, KaKk 0ObIKHOBEHHOE 1u((epeHInalbHOE YpaBHe-
HUE, U 00BACHUTH €r0 OTJINYUE OT YPaBHEHUS C YACTHBIMU IIPOU3BOJHBIMHU.
5. IToxazate npuMepsl 3a1a4 Koy 1 ux penieHui.
6. PackpeITh coiepkaHue 3aaad, TMPUBOAAIINX K OOBIKHOBEHHBIM Au(QepeHInaTbHbIM
YPaBHEHUSIM.
7. IloHsTH pa3znuuus MeXAy BUJAaMU YPaBHEHUN U HAYUUTHCS UX ONPEAETATh.
8. Iloka3aTb METOIbI PELICHHUs] YpaBHEHUH C pa3fessiolIUMUCS NEePEMEHHBIMU U OJHOPO/I-
HBIX YPABHEHUM.
OcHOBHbIC TEPMHUHBI U OHSTHS:
a. nuddepeHnmaib HOe ypaBHEHNE
0. mopsanok audQepeHIuanIbHOr0 ypaBHEHUS
B. HHTeTpas qudPepeHInaTbHOT0 YpaBHEHUS
I. ypaBHEHUS B HOPMaJIbHOU opme



1. ’HTeTpajbHas KpuBas 1u(epeHINaTbHOrO ypaBHEHUS
€. TI0JIe HaIpaBJICHU I

K.YpaBHEHHUS C Pa3JeNAIOIUMHCS IEPEMEHHBIMH
3.0[JHOPOJIHBIC YPaBHEHUS

IIpakTHyeckoe 3ansATHE 2

Tema «Jluneiinoe ypasnenue 1-o2o nopsoka.Ypasuenue bepnynnu u ypaeuenue 6 non-
HbIX Ouppepernyuanaxy

YueOHble Hesu:

1. PackpbITh BO3MOXKHOCTh OIpeAeaeHus TaHHOro nuddepeHInaabHOr0 YpaBHEHUS KaK
JMHENHOr0 ypaBHEHUs 1-ro nopsijaka 1o ero BUmy.

2. [TokazaTh METObI HEOMPEIeIeHHbIX KO (GUIIMEHTOB (METO BapUaIlK MTOCTOSHHOM)
HEOIpeICICHHBIX MHOXKUTENEH (METO/ MOACTAHOBKH), IPUMEHSEMBIE ISl PEILICHUS JIMHEHHBIX
ypaBHEHUI MIEPBOTO MOPSIKA.

3. PackpbITh BO3MOXHOCTH ONpeAeTIeHNUs AJaHHOTO Au(QepeHInanbHOTO ypaBHEHHS KaK
ypaBHeHUs bepHyuM uam ypaBHeHHs B MONHBIX U depeHimanax mno ero BULy.

4. TTokazaTe METOJ| CBeICHUS ypaBHeHHs bepHymum Kk nuHeHOMY nuddepeHInaIbHOMY
YPaBHEHHUIO U METO/]I PELICHHs YPAaBHEHUI B MOJHBIX AU(depeHnnanax.

OcHOBHbIE TEPMUHBI U IOHATHS:

a. TMHEITHOe ypaBHEHUE MEePBOT0 MOPSAKa

0. METOJT HeOoTpeACTICHHBIX K03(DPHUIIMEHTOB (METO/I BapHAIIH ITOCTOSTHHOM )

B. METO/] HEOIPEIETICHHBIX MHOKHUTENICH (METO/I IOJICTAHOBKH )

I. ypaBHeHue bepHyiun

1. ypaBHEHHE B MOJHBIX AU depeHnnanax

IIpakTuyeckoe 3ansTue 3

Tema «Vpasuenus, ne paspewennvie omnocumenvHo nepeou npPou3eooHol. Ypasnenus
Jlaepanca u Knepo»

YyeOHbIe Heu:

1. PackpbITh BO3MOXKHOCTh OIpeAeTaeHHs JaHHOro Iu(depeHIMaTIbHOr0 ypaBHEHUS Kak
YPaBHEHHS, HE PA3pPEIIEHHOTO OTHOCUTEIBHO MIEPBON ITPOU3BOIHOMN, IO €r0 BULY.

2. PaccMOTpeTh pUMEphI Pa3IMYHBIX YPAaBHEHUN, HE PAa3pELICHHBIX OTHOCUTENBHO Iep-
BOH IIPOU3BOJHOMN.

3. Ilokazath MeTONbl pelIeHHs YpaBHEHUH, HE pa3pelIeHHbIX OTHOCUTEJIBHO MEpPBOM
MIPOU3BOAHOM.

4. PackpbITh BO3MOXHOCTb OINpEAENEHUs JaHHOTO (D PepeHInaIbHOrO YpaBHEHHUS KaK
ypaBHeHus Jlarpanxa unu Knepo o ero suny.

5. [lokazare MeTobI penieHus: ypaBHeHui Jlarpanxka u Kiepo.

OcHOBHbBIC TEPMHUHBI H IOHATHS:

a. ypaBHEHHE MIEPBOTO MOPSJIKA, HE pa3pEIIEHHOE OTHOCUTEIBHO MTPOU3BOIHOM

0. MeTo/1 BBEJICHU ITapaMeTpa

r. ypaBHeHue Jlarpanxka

1. ypaBHeHue Knepo

IIpakTnuyeckoe 3ansitue 4

Tema «/Jupgepenyuanvnvle ypagrenus n-o2o nopsaoka, 0OnycKarouue noHUMICeHue no-
pAaoka. Jlunetinvle 00HOPOOHbBIE YPABHEHUsL BbICULUX NOPAOKO8 C NOCMOSHHLIMU KO3 duyueHma-
MU»

YueOHbIe Hesu:

1. PaccmoTpeTth paznuuHble BUIbl MU PepeHInaNbHbIX YpaBHEHUH N-0ro Mmopsjka, J10-
MYCKAIOIIUX TOHIKEHUE MOPSIKA.



2. Iloka3zate Metonbl peuieHus AU epeHInalIbHbIX YPAaBHEHUH, NOIMYCKAIOMINUX MOHHU-
’KEHUE MOPAJIKa, B 3aBUCUMOCTH OT UX BHJA.

4. Iloka3zatb BUJI JIMHEHHOTO OAHOPOJHOTO YPAaBHEHHUS U €r0 OOIIEro HHTErpaa.

5. PackpbITh CYHIHOCTh XapaKTEPUCTUYECKOIO YPAaBHEHMsI M CIOCOO €ro MOJy4YeHHUs U3
JTAHHOTO JIMHEMHOI'0 OJTHOPOIHOTO YpaBHEHMUSI.

6. [Toka3aTh 3aBUCHMOCTb MEK/Y 3HAUEHUSIMHU KOPHEH XapaKTepUCTHUECKOTO YPaBHEHMUSI
¥ 0011Iero MHTEerpasia JIMHEHHOTO OHOPOIHOTO YPAaBHEHHUS.

7. OOBACHUTH CYHIHOCTh METO/la MHTETPUPOBAHUS JTMHEWHBIX OJHOPOJHBIX ypaBHEHUMH
BBICHIMX TOPSIIKOB C MMOCTOSIHHBIMH KO3 PHUIIMEHTaMHU.

OcHOBHBIE TEPMUHBI H NOHATHUS:

a. I0CJIEJ0BATEIbHOE NHTEPUPOBAHNE

0. HOJICTaHOBKHU

B. OOLIMI1 MHTErpaj ypaBHEHUS

I. JMHEHHOEe OJJHOPOJAHOE YpaBHEHHE

1. XapaKTepUCTHUUYECKOE YpaBHEHHE

€. JMHENHHO He3aBUCHMBbIE PEILICHHs XapaKTePUCTHUECKOTO ypaBHEHUS

IIpakTHYeckoe 3aHATHE 5

Tema «/Iunetinvie HeOOHOPOOHbBIE YPABHEHUS BbICUIUX NOPAOKOE C NOCMOAHHBIMU KO-
Quyuenmamu. Memoo sapuayuu NOCMOSHHBIX

YueOnble nen:

1. [Toka3aTh BUJ TMHEHHOTO HEOJHOPOTHOTO YPABHEHUS U CTPYKTYPY OOIIErO peIieHUs
JUHEHHOTO HEOTHOPOIHOTO MU PEepeHITNATBHOTO YpaBHEHUS N-0T0 TOPSIKA.

2. OOBACHUTH CYIIHOCTh METOJOB OMpEeNIEHUs] YaCTHOTO MHTErpaja JaHHOTO OO0IIero
peNICHHS TUHEHHOTO HEOJHOPOIHOTO U PepeHITNATBHOTO YpaBHEHUS N-0T0 TOPSAKA.

3. [loHATH pa3nuuus MEXIy OONIMM WHTETPajoM HEOAHOPOJHOTO YPaBHEHUS M OOIIMM
WHTETPAIOM OJTHOPOJTHOTO YPABHEHHSI, COOTBETCTBYIOIIECTO JAHHOMY HEOTHOPOTHOMY.

4. PackpbITh CYIIIHOCTh METO/Ia BAPHALIUU TIPOU3BOJIBHBIX MOCTOSHHBIX ISl OTIPEICIICHUS
00IIero pemeHus: TNHCHHBIX HEOHOPOIHBIX YPABHCHUN N-OT0 TOPSAKA C MMOCTOSHHBIME KO3(-
(buLIMeHTaMH.

5. HayuuTh MpUMEHSTh METO]] BapUaIlUU MMPOU3BOJBHBIX MOCTOSIHHBIX JJISI ONPEICTICHUS
o0I1ero pemeHus: TMHEHHBIX HEOJHOPOIHBIX YPABHEHUN N-0ro MOPSAKA C MMOCTOSHHBIMH KO3()-
dunreHTamu.

OcHoOBHbIE TEPMHUHBI U TIOHSITHS:

a. TMHEIHOE HEOTHOPOTHOE YPABHCHHE

0. 001t UHTErpa IMHEHHOTO HEOAHOPOAHOTO YPaBHEHUS

B. YaCTHBIM HHTETPaJ JUHESHHOTO HEOTHOPOIHOTO YPaBHEHUS

. OOIIMH MHTETpall IMHEWHOTO OJHOPOJHOTO YpPaBHEHHs, COOTBETCTBYIOIIETO TaHHOMY
HEOJTHOPOJTHOMY YPaBHECHHIO

1. oburee pernerne quddepeHIInaIbHOTO YpaBHEHHUS

€. BapHuaIus POU3BOJIBHBIX TOCTOSHHBIX

MOAYJIb 2
Conep:kaHue JeKUMOHHbIX 3aHATHI

Jlexkuus 6, 7
Tema 4. CucreMbl 00bIKHOBEHHBIX AU (epeHunaTbHbIX YPABHEHUH

CucteMbl 0OBIKHOBEHHBIX JU(epeHIMaIbHbIX ypaBHeHHH. 3anaua Komm i HopMaib-
HOM crcTeMbl 0OBIKHOBEHHBIX NUpdepeHnnanbHbX ypaBHeHu. OO1iee, yacTHOe U ocoloe pe-
mieHusi. CBeJjeHHEe HOPMAbHOM CHCTEMBbl OOBIKHOBEHHBIX IH(QepeHIHaNbHbIX YpaBHEHHH K
b depeHIMaTEHOMY YPaBHEHUIO N-0T0 MOPSAKA.

YueOHbIe Hesu:



1. Paccmorpers 3amady Ko asis HOpManbHOM crcTeMbl OOBIKHOBEHHBIX UG hepeHInans-
HBIX YPaBHEHUM.

2. TloHATH pa3auyus MEXAY OOIIUM, YACTHBIM U OCOOBIM PEIIEHUSIMH HOPMAJIBHOW CHCTEMBI
0OBIKHOBEHHBIX AU (HepeHIINaTbHBIX YPaBHEHUH.

3. Tloka3arp croco0 ompeneneHus: 00IEero, YaCTHOrO U 0cO00ro pemeHnii HOpMaJIbHON CH-
CTEMbI OOBIKHOBEHHBIX MU PEpeHITMATBHBIX YPABHCHH.

4. PackpbITh CYIIHOCTh CBEJCHHMS HOPMAIbHOH CHCTEMBI OOBIKHOBEHHBIX Audepennnans-
HBIX ypaBHEHHH K 1P PepeHInaTLHOMY YPaBHEHHUIO N-0T0 TOPSIKA.

5. PaccMotperh mpuMepsl CBeIEHHs HOPMalIbHOH CHUCTEMbI OOBIKHOBEHHBIX auddepenuu-
IBHBIX YPaBHEHHUH K AU PepeHInATFHOMY YPAaBHEHHIO N-0T0 HOPS/IKA.

OcHOBHbIE TEPMUHBI U NOHATHUS:

3amaga Ko 111 HOpMalIbHOM CUCTEMBI OOBIKHOBEHHBIX MU PepeHINATBHBIX YPaBHEHUH
Ob11ee pemeHre HOPMATbHON CHCTEMbI OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUH
YacTHoe pereHre HOpMaJIbHON CHCTEMBI OOBIKHOBEHHBIX MU PepeHINATBHBIX YPaBHECHUN
Ocoboe perieHne HOPMaIbHOM CUCTEMbI OOBIKHOBEHHBIX U (EpeHIINATbHBIX YPaBHEHUN
Cucrema 0OBIKHOBEHHBIX AU (HepeHINANTBHBIX YPaBHEHHH
Juddepennmanpaple ypaBHEHHS N-0T0 MOPSIKA.

Jexknuu 8, 9
Tema 5. JInneiinbie cucrembl ¢ depeHIHATBHBIX YPABHEHUH

Jlunelinple omHOpOIHBIE cUCTeMBbl auddepeHnnanbHbIX ypaBHeHHA. 3amavya Komm.
OyHnamMeHTanbHble cucTeMbl pemeHuii. @opmyna Jinysumia. Teopema 06 o0I1eM perieHuu Jin-
HEWHOI 0THOPOHOM cucTeMBbI MU (dHepeHIInANBHBIX ypaBHEHUH. JIMHEITHbIE HEOJHOPOAHBIE CH-
creMbl auddepeHnnanbHbX ypaBHeHui. 3agada Komm. Ctpykrypa obmiero pemenus. Meron
BapHaIii MPOU3BOJIBHBIX MOCTOSHHBIX Uil JTMHEHHOW HEOJHOPOTHOU cHUCTeMbl AuddepeHim-
JIbHBIX ypaBHEHUH. JIuHelHble HEOITHOPOIHBIE CHUCTEMBI AU(PepeHIMaNbHbIX YPaBHEHUH € TO-
CTOSTHHBIMHU KO3 (UITCHTAMH.

YyeOHble neu:

— Ormpenenuts MOHATHE «CUCTEMA JIMHEHHBIX OJHOPOAHBIX IH(QepeHInanbHbIX ypaB-
HEHUW.

— Paccmotpets 3anauy Komm i cucteMsl TMHEHHBIX OJHOPOJIHBIX IU(depeHab-
HBIX YPaBHEHUM.

— Ormpenenute TNOHATHE «CUCTEMAa JIMHEHHBIX HEOAHOPOAHBIX U (depeHInalIbHbIX
YPaBHEHUI.

— Paccmorpers 3amauy Ko ans cuctemsl JTMHEWHBIX HEOJHOPOAHBIX IuU(depeHIy-
aJIbHBIX YPaBHEHUM.

— PackppITh CyIIHOCTH METOAA BapHallMM IPOM3BOJIBHBIX INOCTOSHHBIX Ul PELICHUS
JUHEWHOU HEOAHOPOAHOM cUCTeMbI TU(depeHIINATbHBIX YPaBHEHUH.

— PaccmoTrpeTh MeTO/bl pelieHrs TUHEHHBIX HEOAHOPOIHBIX CUCTEM JuddepeHuanb-
HBIX YpaBHEHUH C IOCTOSHHBIMU KOA(DPUIIMEHTAMHU.

OcHOBHbBIC TEPMHUHBI  IOHATHS:
CucremMa JIMHEWHBIX OTHOPOIHBIX U (epeHIINATbHBIX YPaBHEHHM
3anava Kommn
Meron HCKIIOYeHUs
XapakTepuCTUYECKOE YPaBHEHUE
Meron Ditnepa
Cucrema TMHEHHBIX HEOJHOPOAHBIX AU epeHIInanbHbIX YpaBHEHUH
3amaua Komm
Meron uCKIOUEHUs
XapaKkTepruCcTUYECKOE YPABHEHUE
Merton Diinepa



Oo1ee pemeHue

Bapmuartiuist mnpon3BoJIbHBIX TOCTOSTHHBIX
OO6iee perienue

YacTtHoe penieHue

Meron Jlarpanxa

Conep:xkaHue NIPAKTHYECKUX 3aHATHH

IIpakTuyeckoe 3ansaTue 6

Tema «Cucmembl 00bIKHOBEHHBIX OUPDDEPEHYUATLHBIX YPABHEHULL

YyeOHnIe HeIu:

1. Paccmotpets 3amavqy Ko amst HOpMaibHOM cHCTEMBI OOBIKHOBEHHBIX JH(QepeHIn-
aJIbHBIX YPABHEHUM.

2. IoHATh pa3nuuus MEXIy OOIIMM, YaCTHBIM M OCOOBIM PEUICHUSMHU HOPMAaJIbHOM CH-
CTEMbI OOBIKHOBEHHBIX (D PEPEHIIMAIBHBIX YPaBHCHHM.

3. Ilokazarp coco0 ompeneneHust 00Iero, YacTHOTO U 0CO0Or0 PelIeHni HOpMaIbHOM
crcTeMbl OOBIKHOBEHHBIX AU ((epeHIManbHBIX YPaBHEHHH.

OcHOBHbIE TEPMUHBI U NOHATHUS:
a. 3aga4a Komm 111 HOpMalibHOM cUCTEMBbl OOBIKHOBEHHBIX TU((EepeHINATbHBIX YPaBHEHUI
0. o0miee perieHne HOPMaIbHON CUCTEMBI OOBIKHOBEHHBIX MU (HepeHIHATBHBIX YPAaBHEHHIA
B. YaCTHOE pElICHNE HOPMAJIbHOI CUCTEMBI OOBIKHOBEHHBIX TU((epeHINATbHBIX YPaBHEHUI
T. 0c000€ perIeHrne HOPMAJIbHOM CUCTEMbI OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPAaBHEHUI

IIpakTuyeckoe 3ansaTue 7

Tema «Ceedenue HopmanbHOU cucmemsbl 0ObIKHOBEHHBIX OUPDDEPEeHYUANbHBIX YPABHEHUL
K Oughghepenyuanvromy ypasHenuio n-020 NOpsoKa»

YyeOHble neu:

1. PackpbITh CYITHOCTH CBEJICHUSI HOPMATbHOW CHCTEMBI OOBIKHOBEHHBIX TU((hEpCHIIN-
ANbHBIX YpaBHEHUH K quddhepeHInaTbHOMY YPaBHEHUIO N-0r0 MOpsAKa.

2. PaccMoTpeTh mpuMephl CBEJCHUS HOPMAIBHONW CHCTEMBI OOBIKHOBEHHBIX MU depeH-
[UANBbHBIX YpaBHEHUH K AuQdepeHnnaIbHOMy YPaBHEHHIO N-0T0 MOPSAKa.

OcCHOBHbIE TEPMHUHBI U TIOHSITHUS:
a. cucreMa OOBIKHOBEHHBIX MU (hepeHIINaTbHBIX YPaBHEHHIHA
0. muddepeHIMaTbHBIE YPaBHEHHUS N-0T0 MOPSAKA.

IIpakTHyeckoe 3aHsATHE 8

Tema «Jluneiinvie 00HOpoOuble cucmembl Ougpepenyuanrvrvix ypaenenuii.Jlunetinvie
HEOOHOPOOHblEe cucmembvl OUPPepeHYUaAIbHBIX YPABHEHULL

YueOHbIe Hesu:

1. OmpenenuTh MOHATHS «CUCTEMa JTMHEHHBIX OJHOPOAHBIX TH(QepeHINaTbHbIX YpaB-
HEHMI» U «CUCTEMa JINHEHHBIX HEOJHOPOAHBIX AU PepeHInaNbHbIX YpaBHEHUI.

2. Paccmotpets 3amauy Komm it cucteM JHMHEHHBIX OJHOPOIHBIX M HEOJHOPOIHBIX
TuddepeHIaIbHbIX YpaBHEHUH.

3. Tloka3aTb mpuUMepHI ONpeaeieHUsT 00IIero peleHus JIUHEWHOW OJHOPOJIHONU M HEOJI-
HOPOJHOM cucteM AudQepeHInaIbHbIX YpaBHEHUH.

OcHOBHbIE TEPMUHBI U TOHATHUS:
a. CUCTEeMa JINHEHHBIX OTHOPOIHBIX JU(PepeHIINaTbHbIX YPaBHEHUH
6. 3anava Komm
B. METOJI UCKJIFOUECHHUS
T. XapaKTePUCTHIECKOE YPaBHEHUE
1. MeToa Dilnepa
€. CUCTeMa JINHEHHBIX HEOJHOPOAHBIX U hepeHIInaTbHBIX YpaBHEHHH
*. 3a1a4a Kommn
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3. METO]I UCKITIOUCHHS
U. XapaKTEePUCTHYECKOE yPaBHCHHE
K. MeToJ Diiepa

IIpakTuyeckoe 3ansitue 9

Tema «Memoo sapuayuu npou380abHbIX NOCMOAHHBIX O/ TUHEUHOU HEeOOHOPOOHOU CU-
cmembl Oughghepenyuanvrvix ypasrenuil. Jlunetinvle HeoOHOPOOHble cucmemsl Oughghepenyuao-
HbIX YPAGHEHULL C NOCMOSHHbIMU KO3(duyuenmamu

YueOHble Hesu:

1. PackpbITh CYITHOCTH METO/1a BapUAIIMU IPOU3BOJIbHBIX OCTOSIHHBIX JJIS1 PEILICHUS JIH-
HEHOI HeOTHOPOTHOH cucTeMbl MU (HepeHINATBHBIX YPaBHEHHH.

2. PaccMoTpeTs mpuMepsl MPUMEHEHHs] METO/Ia BapUaIliU MPOU3BOJIbHBIX MMOCTOSHHBIX
JUISL PEeUICHHUs JTIMHEHHON HEOTHOPOIHOU crcTeMbl AU depeHnanbHbIX YpaBHEHUH.

3.PaccMoTpeTs METOBI pellleHusl JIMHEWHBIX HEOJHOPOAHBIX cuUcTeM auddepeHimraib-
HBIX YPaBHEHUH C MOCTOSHHBIME K03 pHimeHTamu.

4. Iloka3aTh pUMEpPHI PELICHUS] JIMHEWHBIX HEOJHOPOAHBIX chcTeM U depeHInantbHbIX
YPaBHEHHI C TIOCTOSHHBIMHU KO3 (QUIIEHTaAMH.

OcHoBHbIE TEPMHUHBI U TIOHSTHUS:
a. o01iee perieHue
0. BapuaIus NpoN3BOJIbHBIX MOCTOSHHBIX
B. o0IIIee pemeHue
T. YaCTHOE pelIeHHe
. merop Jlarpanxka

S>.NEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHHWA 1151 CAMO-
CTOATEJBbHOU PABOTHI OBYYAIOIIIUXCS 1O JUCHUIIJIMHE (MOAYJIIO)

CamocrosTenbHas paboTa CTyIEHTOB HalpaBieHa Ha yriIyOJieHHe U 3aKpereHUe 3HaHUH
CTYACHTa, pa3BUTUE NPAaKTUYECKUX yMeHHH. CamocTosTenbHas paboTa B paMKax H3ydaeMou
JUCLUIUIMHBI BKIIIOYAET CIIEAYIOIIME BUABI paboT: MOATOTOBKA K TECTaM, MOJArOTOBKAa K KOH-
TPOJIBHOM padoTe, MOATOTOBKA K 3K3aMEHY.

VYnpaBieHne caMOCTOATENbHOM paboToi CTyneHTOB obOecrednBaeTcs, MPEeXIe BCETo,
3¢ (EeKTUBHBIMU CHCTEMaMH BOIIPOCOB, 33J1a4 U 3a/1aHUM, MO3BOJISIONIMMU peaan3oBaTh qudde-
PEHLIMPOBAaHHBIN MOAXO0J K CTyACHTaM. B cructeme 3a1aHuil TOKHBI OBITH MTPEyCMOTPEHBI 0051-
3aTebHbIE Ul BCEX CTYACHTOB MHAMBHUIyaJIbHbIE 3a/1aHUs U 3aJjaHKsI 00Jiee BBICOKOTO YPOBHSI.

Beinonuenue 3aianuii JOKHO 00s3aTeNbHO 00CYKIAThCs U KOHTPOJIMPOBATHCS Ha 3a-
HATUSX, TP 3TOM HEOOXOJMMO BapbUpOBaTh pa3MuHble (JOPMbI OPraHU3alKi pabOThl CTYAEH-
TOB Ha 3aHATHAX: (POHTAIBHBIN OMPOC 110 MaTepUaty JIeKIUH, 00CyKIeHUEe BBIOJIHEHUs 00s13a-
TEJNbHBIX 33/1aHUH, 3aCITyIIMBaHUE UHIUBUIYAIbHBIX COOOIICHUH.

MOJYJb 1

Tema 1-3. 3apanue: PaboTa ¢ TEKCTOM JIEKIMH, MOATOTOBKA K MPAKTUYECKOMY 3aHITHIO
1o Teme, paboTa co CIIPaBOYHOM JTUTEPATypPOH.

Pexomengaunu

PaboTa ¢ TekcTOM JIEKIIMM HaIlpaBlieHa Ha 3aKperuieHHe MoJydeHHbIX 3HaHui. [loxaro-
TOBKa K MPAKTUYECKOMY 3aHATHIO HallpaBJIeHA Ha YIIIyOJIeHHE M PacHIMpEHHE TEOPEeTHUYECKOIro
Kpyrosopa cryzneHTa. Pabota co cripaBo4HOl JIUTEpaTypoil peaHa3HaueHa AJIsi COBEPIIEHCTBO-
BaHUs TBOPYECKOTO MOAX0/1a B IIPOLIECCE OCBOEHUS Kypca.

®opma oTYeTHOCTH: paboTa npu GPOHTAIBLHOM OMPOCE [0 MaTepHay JIEKLUH, BBIITOJI-
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HCHUC BaﬂaHHﬁHa MPAKTUYCCKOM 3aHATHUH.

YnpakHeHHs 1JIs1 CAMOCTOATE/ILHOM padoThI CTYAeHTOB
[TpoBepuTh, uTO HaHHas (PYHKIHS ABISETCS HHTETPAJIOM (pereHrneM) JanHoro auddepeHmm-
aJIbHOT'O YPaBHEHHUS:

1.1. y=Cx, y'x-y=0. 1.11. y:C1X3/2+C2, 2Xy"'=y".
1.2, y=x>-x+1,y"=2. 1.12. y=Cix+Calnx, x2(1-Inx)y"+x y'-y=0.
1.3. y=sinx, y-y=0. 1.13. y=Cix+C2x?, y"-2 (y'Ix)+2(y/x?)=0.
1.4. y=x3+C, y'=3x°. 1.14. y=Ce?*, y'+2y=0.

[~ 1.15. y=esinCx % y'=ytglny.
15, y=Vx*+C yy=x. y *y _yg y L
1.6. y=C x3, 3y-x y'=0. 1.16. y=sin x-1+C e™'"™| y'-ycosx= 5 sin2x.
17. y=——,y"ytgx=0. 1.17. y=C1x+C2x?, x? y'-2x y'+2y=0.

C0s X 1.18. x>+2xy=C, (x+y)dx+xdy=0.
1.8. y=x+C¢’, (x-y+1) y'=1. ) ) FER
1.9. y=Cisinx+C,cosX, y"+y=0. 1.19. s=t’Int+ Cy +Cat+Cs, -7 =2.
1.10. y=Cie™+Cae™, y"-y"-2y=0. 1.20. y-x+Cilny=Ca, yy"-(y')?+(y")*=0.
CocrtaButh nuddhepeHImanTbsHOe ypaBHECHUE CEMEHCTBA JIMHUM:
1.21. y=Cx. [
1.22.§=x2)1Cx. 1.27. y=V1-x* +C.
1.23. Cy= x2+y2. 1.28. yZSin CX.
1.24. y=Ce?. x> y?

S +L -1

1.25. y=Cx+C2. 129. "zt T
1.26. y?=2Cx.

Pemmte muddepennmansnoe ypaBHeHue:

2 - =
2.1. x“dy+(y-a)dx=0. 2.10. yWaZ+x? =vy.

dx

2.2. XEH:l. 2.11.2x°yy=2-y?,
2.3. xydy+(x+1)dx=0. 2.12. 12+('1+ y')e’=0.
2.4, (y+xy)dx+(x-xy)dy=0. 2.13.x7y +y=9.
2.5. sinacospdo=cosasinfdp. 31‘51 X"'XY"'ly (¥+XY):O-

> B A5, y-xy'=1+x7y".
2.6. \/y" +1dx = xydy . 216. Xy =14y2.
2.7. (1-x*)dy +xydx=0. 2.17. &¥(1+x%)dy-2x(1+ €”)dx=0.
2.8. \J4+y?dx—ydy = xydy. 2.18. (" +x)dx+(y-x°Y)dy=0.
2.9.yy+x=1. 2.19. xy(1+x°) y'=1+y~.

2.20. (1+2y)xdx+(1+x?)dy=0.
Hatitu yacturle HUHTErpajibl CJICAYHOIINX ypaBHeHI/Iﬁ IMpU YKA3aHHBIX HAYaJIbHBIX YCJIIOBUAX!

7
2.21. (X* =1 y+2xy* =0,y(0)=1. 2 2. Ctgxdy+ ydx=0, y(gj =-1

00p YUIOX+Yy=2, Y(%J =0 2.27. s=s'cos’tins,s(z)=1.
2.28. 243 y'=0, y(0)=0.

24 2= v(-1)=
2.23.y"+x y'=0, y(-1)=1. 2.29. sec®x sec y dx=-ctg x sin y dy, y(0)=0.

2.24. 2(1+e")y y'=€*, y(0)=0.
2.25. (LoQd(y-1) Xdy=0, y(O)=-1. 2,30, y'sin xy Iny, y[gj 1

Penmmte nuddepennmansioe ypaBHeHue:
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3.1 (y+1/xy)dx=xdy. 316 9_S_t

32 xzdx=2(xy+ y)dx. 3.17. )C(I)t/‘(lnty_s nx)=y.

33 2y‘:%+6¥+3. 3.18. xy‘cosX:ycosX—x.
. X+2y X X

34.y= 2x—y 3.19. xy=y(In §+1) .

35 yE%' 3.20. xy+yl Y =0.

3.6. x’dy = (xy+x* + y?)dx. 3.21. (X + yz);(‘: 2xy.

3.7. yWx=y—x+vx. 3.22. X' +y* —xyy=0.

38, %%m _y=0,y(1)=0. 3.23. (3x% — y2)dy = 2xyd, (1) = —2 |

3.9. 2xyy=y*—x*. 3.24. xy‘—y+x-tg¥=0.

3.10. y‘:%+sin%. 3.25. (x—y)dy—ydx=0.

31, xy= y+m. 3.26. Xxy=4X' =y’ +V.

3.27. yX* =4x* +xy+Yy°.

3.12. (x* =3y*)dx+2xydy=0.
( y) yey 3.28. X’y=y(x* +y?).

3.13. xdy—ydx = ydy.

3.14. xyy=y’ +2x*. 3.29. xy -y = xtg %
315, X +y" =2xyy . 330. yy=2y-x.
Pemnts 3anauy Komu:
4.1. xy'=xy+e*,y@)=0. 4.16. y'-2y=e*(1+xe),y(0)=0.
2\ — —
4.2. xy+xy+1=0,y(1)=0. 417, y’—cosx+X=O, y(&)=1.
4.3. xy'—y=x*cosx,y(r)=0. X 2
4.4. Xy'=2xy+2x’ -1y =1, 418. y—Y _x=0,y@)=1.
X
Ly . V4
4.5, —==xsin x,y(—) =1.
y X y(z) 4.19. y'sin x—ycos x =1, y(%)zl.

4.6. 2xy'+y=2x%,y@)=1.

4.20. 2xy' -y =3x*,yQ) =2.
47. Xy —-(2x-1y=x’ e, y@) =e.

421. xy'-y-x>=0,y(2) =4.

4.8. xy'+2y=x“,y(1)=—§. 4.22. (x+1)y' =2y =(x+1)° y(0) =1.

o 6 4.23. y'+y=x+2,y(0) =1.
49. y'= m )3(/2 +x*+1y(1)=3. 4.24. y' =sin xcosx— ycosXx, y(0) =—1.
4.10. x’y"+3yx* =2,y(1) =1. 425y~ =xinx ye)=> .
411 Xy —x2y+12=0, y(1) = 4. ;‘)'(”_Xl 2
4.12. xy'+y=3x%y@) =1. 4.26. y' — S y=1Ly@®=1.

2
4.13. y'— yctgx= 2xsin x, y(zj:”—. 4.27. x°y'=2xy+3,y(1)=0.
2) 4 4.28. (y+x*)dx = xdy, y(1) = 2.

4.14. x*y'+xy=x"-1y(@)=0.

3y 2
429. y+—=—y=2.

4.15. xy’=ﬂ+1,y(e):0. Y x X ya

n x

! 4.30. y'+xy=-x°,y(0) =3.
13



Pemmiths ypaBHeHnue bepuymim:

51. y—-y=e™-y* y0)=1. 5.16. y'=ytgx—y*-CcosX.
52. y' —3y=3/ye”. 5.17. xy'+2y+x°y’e* =0.
2y 5.18. xy'—2,/yx? =4y.
53. Yy +—==xy,y@)=1.
y X y.y® 5.19. y’+lz—xy2.
8y 1 X
55. y+2y=y ¢’ 5.21. y'-2y-tgx+Yy’sin®x=0.
5.6. Xy +2y=xy’. 522. y'+ 33X y _ V2 (< +1).
y® X +1

57. y'=yctgx+——.
sin X 523, y'+2y=3x.y".
58. y'+y=e*-y. X

5.9. 3y'=ysin x—3y*sin x. 5.24. xy'+y=2y’Inx,yQ) :% .
5.10. y,+4xy= ZXWE# . 5.25. S(Xy'+ y) _ yz In X, y(l) 3.
5.11. yX+2y= 2X\/§ : 5.26. (X*+1)y +3x’y = (yx’+y)’-sin X.
5.12. Xy? +y=Xxy'. 5.27. x¥y?y'+xy*=1.
y+y 1ny2 5.28. y'—y=xy* ,y(0)=1.
513 y+L4+=% _q. 5.29. ' + 2xy = 2%,
X Xy 5.30. 2xy’—y +xy' =0.

5.14. xy'+y=xy*In x.
5.15. xyy' =y’ +X.
Haiiti o6muii uHTerpan ypaBHeHus:

6.1. eYdx + (cosy + xe¥)dy = 0; 6.9.e¥dx +(2y — xe¥)dy = 0;
6.2. (3 x2y?+7)dx+2x3ydy=0; 6.10. (€+y e* +3)dx=(2-x e’- e)dy;
6.3. (Y3 + cosx)dx + (3xy? + e¥)dy = 0; y 5
6.4. (5xy?—x3)dx + (5x% - y)dy = 0; 6.11. M dx + (y* +Inx)dy = 0;
6.5. Yy dx +(y _ Ej dy = 0: 6.12. (1+y2sin2x)dx —2ycos?xdy=0;
X’ X ’ 1 X

6.6. (X2-4xy —2y2)dx+(y2-4xy ~2x3)dy=0; 6.13. (X - yj e F =0
67. X[ X 1|ay=0: :

o y y? y="5 6.14.y—3dx—(lz+1)dy20;

X X

_ Oy2\2 3 Ry3 —-0-
6.8. (2x—9xy9)dx + (4y° — 6x°y)dy = 0; 6.15. (y — 3x2)dx — (4y — X)dy= 0:

6.16. (ye* — 1)dx + (X — y?)dy = 0;

2

6.17. xInydx +(X— — yj dy =0, y(0)=1;
2y

6.18. (15x%y% — 5)dx + (10x%y + 12y3 + 6)dy = 0;
6.19. (6xy + x* + 3)dy + (3y? + 2xy + 2x)dx = 0;
6.20. sin(x+y)dx+x cos(x+y)(dx+dy)=0;
6.21. (10xy*+12x3+6)dx+(15x%y-5)ydy=0;
6.22. cos y dx —(x+2cos y)sin y dy=0;
6.23. (cos x cos y+6x+3)dx+(18y?-sin x sin y)dy=0;
6.24. 4x3cos y dx-(x*sin y+2)dy=0;
6.25. (2x-9x%y?)dx+(4y3-6x%y)dy=0;
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6.26. (x2+2xy3)dx+( y?+3 x?y?)dy=0;
6.27. (3 x2y-y3+x)dx+(x3+5y-3xy?)dy=0;
6.28. (2x-y+4)dy+(x+2y+5)dx=0;

6.29. (1+y?sin 2x)dx-2y cos?x dy=0;

6.30. (x*+6 x2y?+y*)dx+(4x3y+4xy®)dy=0.

Pemnts ypaBHeHus:

7.1.y"=e?. 7.8.y""tg x=y"+1.
7.2.y"=xsin x. 7.9.y""tg 3x= 3y".
7.3x(y"+1)+ y’=0. 7.10. 2x y"™' =y".

, , 7.11. y™ctg 2x+2y"=0.
7.4.y"=\1-(yf . yreg ey

7.12. (x+1)y™'+ y"=x+1.

7.5.y"+ay=b.

7.13. (P+1)y"=2xy".
7.6.y"Vtg x=y™.

7.14. xy"'+2 y"=0.
7.7.y"'tg X= 2y".

7.15. xy"'+ y"+x=0.

Haittu pemienue 3anaun Komu:
7.16. y"=3x?,y(0)=2,y' (0) = 1.

717, (y"x-y") y'=x3, y(1)=1, y' (1)=0.
7.18.y" =2y +8y,y(0) =0,y (0) =4
7.19.y"y4+1=0,y(0) =1,y (0)=1.
7.20.y" =2y +2y,y(0)=-1,y (0)=2.
7.21.y"y'=18y,y(1)=1,y' (1) =3.
7.22.y"tgy = 2(y")?, y(0) = #/2, y' (0) = -1.
7.23.y"(y)Y =y’ -4y, y(0) =0,y (0) =2.
7.24.y" =2y +y,y(0)=0,y' (0)=0,5.
7.25.y" =128y%,y(0) =1,y (0)=8.
7.26.y"y3+4=0,y)=2,y' (1) =1.
7.27.y" =2y3-2y,y(0) =0,y (0) =-1.
7.28.y"(y) =y -y, y(0) =0,y (0)=1.
7.29.y" = (L/12)y* + 2y, y(0) =0,y (0) = 2.
7.30. 2yy" = (y)?,y(0) =1,y (0) = 2.

Pemntes ypaBHeHUs:

8.1. y"-5y'+4y=0. 8.15. y"'+6 y"+25 y'=0.
8.2. y"-6y'+9y=0. 8.16. y"'+5y"=0.

8.3. y"+8y'+25y=0. 8.17. y"-3 y"+3 y'-y=0.
8.4. y"-3y'+2y=0. 8.18. y¥-8 y@-9y=0.
8.5. y"-4y'+4y=0. 8.19. x?y"-x y'-y=0.

8.6. y"-2y'+2y=0. 8.20. x?y"-x y'-3y=0.
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8.7. y"-4y=0. 8.21. xy"-xy'+35y=0.

8.8. y"+4y'=0. 8.22. x%y"-x y'+10y=0.

8.9. y"+3y'+2y=0. 8.23. x2y"-4x y'+4y=0.

8.10. y"+2 y'+5y=0. 8.24. x?y"-3x y'+4y=0.

8.11. y"-y=0. 8.25. 2x%y"+2x y'+8y=0.
8.12. y"+y=0. 8.26. 3x%y"-x y'+y=0.

8.13. y"-5 y'+6y=0. 8.27. X3 y"+3x y'-3y=0.

8.14. y"-4 y"+3 y'=0. 8.28. x3y"+2x%y"+x y'-y=0.

8.29. y"-y=0, eciu y(0)=0, y' (0) = 1.
8.30. y"+2 y'+2y=0, ecnu y(0)=1, y' (0) = 1.
Haiitu oOmiee perenne ypaBHEHUS C MOCTOSIHHBIMUA KO3 PHUIIMEHTaMU:
9.1.y" -6y -7y =-16e"" —35x—93
9.2.y"+4y' —12y =32e* - 24x—-40
9.3.y"+12y' +35y = 2e 7 +140x + 258
9.4.y"+4y' —32y = 24e*™ +96x + 212
9.5.y"-3y'-18y =36e * —36x+84
9.6.y"+7y' -8y =-18"" —56x+81
9.7.y"—2y'—15y = 24e* + 75x — 20
Haittu pemienue 3anaun Komu:
9.8.y"+6Y' —10y = 3xe™** +24e*(sin x—3cosx), y(0) =2, y'(0) =-2
9.9.y"—8y'+20y =20e* cos2x, y(0) =2, y'(0) =8
9.10. y"—2y'—5y =¢e*(8x+3co0sx),y(0)=1y'(0) =5
9.11. y"-2y'—y=2e*(1-2sin 2x),y(0)=0,y'(0) =4
9.12. y"-8y'+17y=e*(x*+2-6co0sx), y(0)=0,y'(0) =0
9.13. y"—-2y"—4y' -8y =8e™(cos2x —2sin 2x) —16x* +16x—8, y(0) =0, y'(0) =2, y"(0) =12
9.14. y"—6y—8y =2e*(2cosx—sin x) —10e*, y(0) =3, y'(0) = -5
9.15. y"+2y—y=2(x+1)sin x—2cosx, y(0) =0, y'(0)=0
9.16. y"—6y—13y = (4x* +2)e* —9(3cos2x +4sin 2x), y(0) =-3,y'(0) =4
9.17. y"—y"—y'+y=10(x—2)sin x—10(x—1)cosx, y(0) =3, y'(0) =3, y"(0) =13
9.18. y"'+y"=2(x-3)e",y(0)=-3,y'(0) =8,y"(0) =1y"(0) =3
9.19. y"+4y=e"(4cos2x+sin 2x) —6c0s4x, y(0) =1, y'(0) =2
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9.20. y" —4y"+3y' =2 -6x—(2x+1)e” +6(cosx + 2sin x), y(0) = 0, y'(0) =1, y"(0) = 6
9.21. y"—4y'+5y = %e2*(1+3cos 2x),y(0)=0,y'(0)=1

9.22. y"+3y'+2y=—e"(2c0s2x+sin 2x), y(0) =0, y'(0) =4
9.23. y"—-3y'+2y=6c0s2x+2sin 2x—e*, y(0)=4,y'(0) =6
9.24. y"—y=—e*(9cos3x+6sin 3x),y(0)=1,y'(0) =5

9.25. y"+4y'+3y =4e* —e *(cosx+2sin x), y(0) =2,y'(0) =-1
9.26. y"+2y'+2y=2e*(cosx+sin x), y(0) =0, y'(0) =1

9.27. y"—5y' =6(1—5x) — 25(cos5x +sin 5x), y(0) =0, y'(0) =5
9.28. y"+y=4xsin x,y(0)=1y'(0)=-2

9.29. y"-2y'+y=2e*(3x—cosx+sin x), y(0) =3,y'(0) =3
9.30. y"—4y'+8y=4(e* +5sin 2x), y(0)=3,y'(0) =2

HaiiTi yacTHBIN HHTETrpasl ypaBHEHUS !

9.31. y"-5y'+6y=e*(e*+4). 9.34. y"+2 y'+y=xe*cosX.
9.32. y"+6y'+9y=e%cos’x. 9.35. y"+I6y=sin’x.
9.33. y"-3y'+2y=e(e*+1)". 9.36. y"'+4y'=sin?x cosx.
Pemuth YpaBHEHHUE METOAOM BapHUallU MOCTOSAHHBIX
10.1. 4y"+y=ctg> 1017, y"+4y=—
2 sin 2x
1 e
10.2. y'+3y' +2y=—7T"— 10.18. y'+Yy'=
e (2+¢") P e
1
10.3. y"+4y= 10.19. y"-3y'+2y=
oy COS 2X yosyey l+e™
10.4. y"+y=2ctgx 1020, y'+y= .1
" o € sin x
10.5. y"-3y +2y—1+e,x 10.21. y"+4y =8ctg2x
" 20, 2 3x
10.6. y + 7T y—7Z' SecC X 10.22. yﬂ+3y1= ge —
10.7. y"+y=secx 1+e
3x
"6V = 10.23. y"-9y'+18y =
10.8. y"—6y'+8y Tie? y -9y y 1re™
-3x
10.9. 7r2y”+y:sec5 10.24. y"-3y'= S -
Vs l+e
1010 y"+y:4Cth 1025 y”_6y!_8y:4(2+e_2x)_1
-2X
10.11. y"+6y'+8y= de - 10.26. y"+9y=—
2+e” sin 3x
e—x
10.12. "+9 = "\ —
VY= s ax 1020y’ -y 2+e”

10.13. y"+4y =4ctg2x
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4e**

10.14. y"—6y'+8y= 10.28. y"-3y'+2y=

1+e™ 3+e”
16 " 16
10.15. v"— = 10.29. +16y = —
y'-16y cos 4X y y sin 4x
1/ ! 14 ’ 4e72X
10.16. y"-3y'+2y= - 10.30. y"-2y'= -
l+e” lee?

Onpenenuts TUN JAHHOTO TU((EpEeHIINATFHOIO YPAaBHEHUS M 3aTE€M PEIIUTh €r0 COOTBETCTBY-
IOLIUM CIIOCOOOM (eciu JaHbl HayaJlbHbIE YCIIOBUS, HAUTH YaCTHBIE PELIEHHUS).

11.1. 2dy-xdx=0, y(2)=0. 11.15. /2+y cosec®-y'cos?x=0, y(n/4)=2
11.2.  ydy-xdx=0, y(3)=5.

113, (2x+5)dy-+ydx=0, y(0)=1. 11.16. xdy+ycfx=sinxdx, y(w/2)=2/r.
114, yx-y=0,y(0)=10 1117, y =Y,
11.5. yy'=3,y(6)=10. X X
116. y-(2x+2)41-y* =0,y(0)=1. 11.18. y'sinx-y:sinxsing.
11.7. yI v1+ X2 -y:O, y(O):4 11.19. y|_5X4y: ex5 .
118. y'x++/4—Yy* =0, y(1)=0. 11.20. X y'-y=x~/X.
11.9. Yy (A+X0)+y*=0, y(2)=8/x. 11.21. V1-X° (xy'+y)=L1.
11.10. y'(4-x?)-4y=0, y(0)=5. 5 i
11.11. /x dy-ydx=dx, y(0)=O0. 1108 y+ Y&
X X

11.12. y'\/:l.—X2 +X 9—y2 :0, 11.29. Xy'+y=|nx+1.

y(0)=0. 11.30. y'-ytgx=ctgx.
11.13. y'-2xy-y=0, y(0)=+/3. 11.31. xy'+y+xy*=0.
11.14. 3xdx-2xdy=dx+dy. 11.32. y-+xy=xy>
11.33. 3"'+9y=0. 11.66. y"-y'=d+x.
11.34. "-9y=0. 11.67. y"-2y"-3y=x2.
11.35. y"-y'=0. 11.68. y"+y=c0sx+sin5x.
11.36. "'+25y=0. 11.69. y"+dy'=x+e™.
11.37. y"+25y'=0. 11.70. y"-4y=e¥*+3e?,
11.38. y"-8y=0. 11.71. y"+9y=4sin3x+X.
11.39. y"-25y=0. 11.72. y"-3y'=x3+2.
11.40. y"-2y'+y=0. 11.73. y"+3y'=1.
11.41. y"-6y'+9y=0. 11.74. y"+y=XCOSKX.
11.42. y"+4y'+10y=0. 11.75. y"+y'=xe".
11.43. »"+100y=0. 11.76. y"+y'=xsinx.
11.44. 2y"-3y'-2y=0. 11.77. xyy'+x2-y?=0.
11.45. y"+3y=0. 11.78. x+yy'+(1+y")xy=0, y(0)=0.
11.46. y"+y'-12y:0. y y
11.47. y"+4y'+4y=0. 11.79. (y cos——xjdx = Xcos=dy.
11.48. y"-dy'-7y=0. X X
11.49. y"+y'=¢. 11.80. xy'cosy+siny=0.
11.50. y"-dy'=4e™ 11.81. y?dx-(2xy-3)dy=0, y(1)=1.
11.51. y"+3y'+2y=3e?". 11.82. (1-ye™)dx+e™dy=0.
11.52. y"+y'+y=3c0s2X. 11.83. y"-2y'+y=4e*+e™sin x.
11.53. y"+3y'+2y=5¢5. 11.84. y"+y'=2x%¢", y(0)=5, y'(0)= 0,5.
11.54. y"+y=sin5x. 11.85. y"siny-2(y")°cosy=0, y(0)=n/4, y'(0)=2.
11.55. y"+y=COSX. 11.86. y"'sin*x=sin2x.
11.56. y"'+9y=Cc0S3X. 11.87. y"™-y"- y'+y=3x+e*(24x-4).
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11.57. y"+y'-2y=2e2+e2X, 11.88. y"+y=seCcx.

11.89. y"+2ay'+aly=/X e
11.90. y"sinx=(1+y')cosx,y(n/2)=0, y'(x/2)=-1.

MOAYJIb 2

Tema 4-6. 3ananue: Pabora ¢ TEKCTOM JIEKIIMH, TTOJATOTOBKA K NMPAKTUYECKOMY 3aHSITHIO
1o TemMe, paboTa co CIIPABOYHOM JTUTEPATYPOH.

PexoMenganuu

Pabora ¢ TekcToM IleKIMM HampaBlieHa Ha 3aKpeIUICHHE MOJNy4eHHBIX 3HaHWi. [loaro-
TOBKa K MPAKTHYECKOMY 3aHATHIO HANpaBlieHA Ha YIIyOJICHHE U PACIIMPEHUE TEOPETUUECKOTO
Kpyrosopa cryzneHta. Pabora co cripaBoYHOH JUTEpaTypoil IpeaHa3HauYeHa JJIsi COBEPIICHCTBO-
BaHMsI TBOPUYECKOTO MOAXO0a B IIPOIIECCEe OCBOCHUS Kypca.

®opma oT4eTHOCTH: paboTa mpu GPOHTATHHOM OMPOCE MO MaTepUaTy JICKIIHA, BBIITOJ-
HEHHUE 33/IaHMITHA MPAKTHIECKOM 3aHATHH.

YnpaxHeHus VISl CAMOCTOATEIbHOI padoThI CTYICHTOB
HaiiTu yacTHOE perieHne 0 JHOPOTHON CHCTEMbI TUHEHHBIX MU )epeHITMATEHBIX YpaBHEHUH C
HaYyaJIbHbIM YCIIOBHEM

x=x+3y x(0)=3 {X:x:4y x(0) = 2
12.1. {y=x—y y(0)=1 12.4. }"=2X—y y(0)=1
x=2x+5y x(0)=5 {>f=3><+y x(0) =1
12.2. {S’=X—2y y(0) =1 12.5. ¥=—5X—3y y(0)=-
x=-2x+6y x(0)=1 {X=X+2y x(0)=1
12.3. {5’=2X+2y y(0) =1 12.6. y=2x+y y(@0)=1

Haiitu oOiee perrenue cuctemsl U depeHUATBHBIX YPaBHEHHN. YKa3aTh YaCTHOE PEIICHUE
CHCTEMBI, YIIOBJIETBOPSIOIIee HauaapHOMY ycioBuio: x(0)=0, y(0)=0.

X=20+80+8&" >'<:1Ox+8y—9§1t
128, y=2x+6y-18 12.20. y = 8x+10y ge!
{X_ZX 4y -10 {X 2x+2y
y=2x+6y+20
12.9. {X oty 12 12.91. y=-2X+6y+8
X=2X+2y
y=5x+6y-18 {
12.10. 10xs2y Ny 1222 y=-4x+6y+10
X=2X+5y-a
12.11 {y—‘z’(*‘sy e’ {y_—4x+6y+4e
o {x 10x+ 2y — 98 12.23
+
x=10x-2y -8
12.12. V—E‘S“X;BVTG 1294, {y 2x+6y -8
X=0bX—oy+ X =10x — 4y — 9&'
12.13, {y x+10y 1995, {y 2%+ 6y - 26"
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12.14.

12.15.

12.16.

12.17.

12.18.

y=5x+4y-13

X=4x+5y-3
y=-2Xx+6y+10

X=4x+4y-38
y = —2X+8y + 2¢'
{x 2x-5y+1
X=6X-2y+ 28
y=17x—4y +5¢'

Pemnts cucremy ypaBHEHUN:

12.31.

12.32.

ﬂ+2y+3z:0

—+y=0
dy

d—u— 2u —4v = cost

dt

v }
OI—+u+2v:smt

12.26.

12.27.

12.28.

12.29.

12.30.

12.33

X = 6X + 4y — 538"
y =-5x+10y + 5¢'

X= 8x+5y -13

X=4x—2y+ 38"
y =4x+8y +4e'
{x 4x -2y + 338"

Y =5X+6Y + 5e'

X=3Xx-2y-6
y=2x-y-4

u+u-v—-w=0
V-u+v-w=0
wW-u-v-w=0.

6. ®OHJA ONEHOYHBIX CPEJACTB /JIA NPOBEAEHUSA TEKYIIEI'O KOH-

TPOJISI, TIPOMEXYTOYHOM ATTECTAIIMM OBYYAIOIIUXCA IO JAUCIIH-
IIJIMHE

MMPUTOKCHUU.

7.1 OcHoBHas y4yeOHas quTEpaTypa:

®OoHJ OLIEHOYHBIX CpCACTB IJId MPOBCACHUA HpOMe)KYTO"IHOI\/’I aTTeCTallun IMPUBCIACH B

7. HEPEYEHb OCHOBHOM W JJONMOJIHUTEJBHON YYEBHOM JINTEPA-
TYPbI, HEOBXOJIUMOM JIJIs1 OCBOHUA JUCHUIIJIUHBI (MOLYJIS)

1. Ceprees U. H. Juddepennmanbupie ypaBHeHus: yued. A CTYAEHTOB By30B. —M.: Akane-

musi, 2013. -288 c.- ISBN 978-5-7695-9606-3; To e [DnekTpoHHBIH pecypc].
URL:https://drive.google.com/file/d/0BwulwquUtZ1KUIJ2UVgzUksONKE/view

2. Hemupnosud B.I1., Monenos B.II. luddepenunansupie ypaBHenus: Yue6. nocodue. —CII0:
Jlanb, 2008. -288 c. - ISBN 978-5-8114-0677-7; To xe [Dnekrponusii pecype]. - URL:
https://drive.google.com/file/d/0BwulwquUtZ1KZTQ4ZFpfQzUyVDg/view

7.2. lonoHUTEIBHAS IUTEPATYPA

1. baspun U. U. MaremaTnka ans ryMaHuTapueB : yuel. JUIsl CTYyJIEHTOB By30B. —M.: Akaje-

mus, 2011. -320 c. ISBN 978-5-7695-7957-8; To e [DnekTpoHHBIH pecypc].

URL:https://b-ok.org/book/2711369/f56d1b
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2. 3amnoposer I'. 1. PykoBoACTBO K pelIeHHIO 331a4 110 MaTeMaTHYeCKOMY aHalIu3y: y4e0. mo-
coowme..—CII16: Jlans, 2010. -460 c. : wun; To ke [DmekTpoHHBIH pecypc]. -
URL:https://drive.google.com/file/d/1svgOjDXFV54tpxjGgs-ED9pKCiUSUeUE/view

3. IIpoceero I'. U. JuddepeHumanbHple ypaBHEHHUS: 3aJadyd W peUIeHUs: Y4eOHO-
npakTud.nmocodue.—M.: M3mparensctBo «Anbda-IIpeccy, 2011. — 88 c¢. ISBN 978-5-94280-
507-4; To xe [Dnexrponnslii pecype]. - URL: https://www.diary.ru/~eek/p48302307.htm

8..IEPEYEHb COBPEMEHHBIX IPO®ECCHOHAJIBHBIX BA3 JIAHHBIX, HWH-
O®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM

Bce oOyuaromuecsi yHuBepcuTeTa 00€credeHbl JOCTYIIOM K COBPEMEHHBIM Npodeccro-
HaJIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM cucTeMaM. Exeroanoe oOHOBIEHHE
COBPEMEHHBIX MPO(GECCHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX CHCTEM OT-
PaKEHO B JIUCTE aKTyaJu3aluu pabouyeil mporpaMmabl.

CoBpeMeHHbIe TpodeccuoHaIbHBbIE 0A3bI JAHHBIX:

1. OBC «YHuBepcurerckas oubnmoreka onnaita» http://biblioclub.ru/

2. Enwunas xomteknus HHGOpMaIMOHHO-00pa30BaTelibHbIX pecypcoB http://school-
collection.edu.ru/

3. http://www.mathprofi.ru/differencialnye_uravnenija_primery_reshenii.html

4. http://www.calc.ru/Lineynyye-Neodnorodnyye-Differentsialnyye-Uravneniya-
Vtorogo.html

5. http://videourokionline.ru/load/video _uroki_matematika/differencialnye uravneniya/247

6. http://edu.ru - ®enepanbubiii mopran «Poccuiickoe 00pa3oBaHUE», MOAACPIKUBACMBII
®I'Y T'HUN

7. Www.exponenta.ru - Ha caiiTe pa3MeIleHbl SJeKTPOHHbIE YUeOHUKH, CIIPAaBOYHUKH, CTa-
ThH, IPUMEpPaMHU TPUMEHEHHUSI MaTEMAaTHUECKHUX ITAaKETOB B 00pa30BaTeILHOM IIpoliecce,
JIEMO-BEPCHH MOMYISPHBIX MATEMAaTHYECKUX MAKETOB, 3JICKTPOHHBIE KHUTH M CBOOOTHO
pacnpocTpaHsieMble IPOrPAMMBI.

8. www.math.ru — maTemaTHyecKkuii CalT 1151 MIKOJBHUKOB, CTY/ICHTOB, YUHTEIEH U BCEX,
KTO UHTEPECYETCS MATEMaTHUKOM.

9. www.mathematics.ru — yueOHbIif MaTepual 1o pa3InIHbIM pa3jeiaM MaTeMaTuku. Ma-
TeMaTuKa JJId CTYJICHTOB U IIpoUee.

10. www.xplusy.isnet.ru — coep>HuT 00JIbIIOE KOJIUIESCTBO BUIACO-IEKIIAM JIJISI ITKOJIbHH-
KOB, a0UTYPHUEHTOB U CTYJCHTOB 10 MaTEMAaTHUKE U (PU3UKE.

I/IH(l)OpMaIII/IOHHLIe ClIPaBOYHLIC CUCTEMDbI:
Sunexc https://yandex.ru/

Pamounep https://www.rambler.ru/

Google https://www.google.ru/

Mail.ru https://mail.ru/

HNudopmannonHo-o0pa3oBarebHbIe PeCYPCHI

ITpu ocymecTBneHn 00pa30BaTENLHOrO Ipoliecca Mo JUcuUIUInHe (Moxyio) «dudde-
pEHLIMANbHbBIE YPABHEHUS U YPABHEHMS C YaCTHBIMHU MIPOU3BOJIHBIMUY» UCIIOIb3YIOTCS HJIEKTPOH-
Hble 00pa3oBaTelbHbIE PECypChbl, pa3MELICHHbIE B  DJEKTPOHHOM  HH(POPMALMOHHO-
obpasoBarenbHol cpene yauBepcutera (QUOC ITTY):
1. OGrixHOBeHHbIE MU PepeHInaIbHbIE YpaBHEHUS: yueOHOe Tocooue
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https://www.diary.ru/~eek/p48302307.htm
http://biblioclub.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.mathprofi.ru/differencialnye_uravnenija_primery_reshenii.html
http://www.calc.ru/Lineynyye-Neodnorodnyye-Differentsialnyye-Uravneniya-Vtorogo.html
http://www.calc.ru/Lineynyye-Neodnorodnyye-Differentsialnyye-Uravneniya-Vtorogo.html
http://videourokionline.ru/load/video_uroki_matematika/differencialnye_uravneniya/247
http://www.exponenta.ru/
https://yandex.ru/
https://www.rambler.ru/
https://www.google.ru/
https://mail.ru/

http://window.edu.ru/resource/151/47151

2. JuddepenunanbHble ypaBHEHHS: yueOHOE mocodue
http://window.edu.ru/resource/163/47163

3. uddepennmanbapie ypaBHEHH: yaeOHOE TOCOOHE
http://window.edu.ru/resource/175/47175

4. OcHOBBI TEOpPUH OOBIKHOBEHHBIX U (EepeHIINATBHBIX YPaBHEHUN
http://window.edu.ru/resource/801/55801

5. HMuddepenunansupie ypaBHeHHs. TecToBble 3a1aHus: yueOHOe mocodue
http://window.edu.ru/resource/491/76491

6. uddepeHnmanbHbie ypaBHEHUS: KOHCIEKT JICKITHHA
http://window.edu.ru/resource/341/78341

7. OObikHOBeHHBIE AuddepeHITnaIbHbIe YPAaBHEHUS MIEPBOTO MOPSAIKA: y4eOHO-METOIUYECKOe
nocobuehttp://window.edu.ru/resource/332/58332

8. JluddepennuanpHbie ypaBHSHUS: y4eOHO-METOAUIECKOE TTOCOOHE
http://window.edu.ru/resource/459/69459

9. Pemienue cuctem JNHHEHHBIX AU(PEpEeHIINANBHBIX YpaBHEHUI C MOCTOSHHBIMH KO3 UIu-
€HTaMH. Y CTOWYMBOCTh PEILICHHUI: METOJMUCCKUE YKA3aHUS
http://window.edu.ru/resource/885/76885

9. OIMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3bl, HEOBXOIUMOM JIJ151 OCY-
IMECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOUHECCA ITO JUCHUIIJIMHE

I[J'ISI OCYIICCTBJICHHUA 06pa3OBaTCHBHOFO mnmponecca 1mo JUCHUINIMHE UMCCTCS B HAJIMYUU CIICAY-
omasa MaTCprHaJIbHO-TCXHUYCCKAA 0a3a:

Ayauropun IIporpammHoe o6ecnieyeHue

- y4eOHas ayUTOPHs JJIsl IPOBEICHUS OnepaiuyonHas cucrema
y4eOHBIX 3aHATHH 10 TUCIUTLTHHE,
OCHAII[CHHAs! KOMITBIOTEPOM C BBIXOJIOM B
UHTEPHET, MYJIbTUMEINATIPOEKTOPOM; Bpaysep Firefox, Annexe

[Naker oucHBIX MpUITOKEHUN

- TIOMEIIEHHE JIJISi CAMOCTOATEILHOM pa-
00THI 00YJAIOIINXCSI, OCHAIIIEHHOE KOM-
MBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
noJKItoueHus K cetu MHTtepHer u obec-
MeYEHUEM JOCTyIa B DJIIEKTPOHHYIO UH-
dbopmMarmoHHO-00pa30BaTEIbHYIO CPEy
ITTY;

- CIENUATM3UPOBAHHAS Ay TUTOPHUS ISt
POBeIeHHs 1TabOPaTOPHBIX paboT MO
JUCHHUIUINHE,

OCHAII[CHHAst HAOOPOM PEaKTHBOB H Jia-
OopatopHOro 060pya0BaHuS,
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http://window.edu.ru/resource/151/47151
http://window.edu.ru/resource/163/47163
http://window.edu.ru/resource/175/47175
http://window.edu.ru/resource/801/55801
http://window.edu.ru/resource/885/76885

10.0BYYEHHUE NHBAJINJIO0B U JIMLl C OTPAHUYEHHBIMHA BO3MOKHO-
CTsAMMU 310POBbs

[Ipu HeoOxomumocTu pabouas HporpamMma JUCHUIUIMHBI MOKET OBITh aJalTUpPOBaHA JUIS
obOecrieueHrnss 00pa30BATENBHOTO TpOIECCAa WHBAIMIOB U JIMI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3710pOBbsi. [lyis 3Toro Tpebyercss 3asBIEHHE CTyACHTa (€ro 3aKOHHOTO
MIPEACTABUTEIS) U 3aKITIOUEHUE TICHXO0JIOTO-MeuKo-Tieaarornaeckoir komuccuu (IIMIIK).

ABTOD (cocraButens): cr.ap. Connarosa H.I'. =
IoANMCH aBTOPOB

[Iporpamma ogoOpeHa Ha 3acenaHuu Kadeapsl MaremMatuku u 3koHoMuKH 20.05.2022r, npoto-
Kot Ne8.

3aB. kadenpoi Kamenckux H.A.

23



puniioxenne
MunucTepcTBo 00pazoBanus MoOCKOBCKOM 001acTH
['ocynapcTBeHHOE 00pa3oBaTelIbHOE YUPEKACHHUE BHICILIETO MPOPECCUOHATBHOTO
oOpa3oBaHuUs
['ocynapCTBEHHBIM I'YMaHUTAPHO-TEXHOJIOTUYECKUI YHUBEPCUTET

(TTTY)

®OH/J OUEHOYHBIX CPEJCTB
JUISI IPOBEJEHUSITEKYIIETO KOHTPOJISL, TIPOMEKYTOUYHOM ATTECTA-
107071
MO JUCHUIJIMHE

b1.B.01.05
JAudppepennnaibHbie ypaBHEeHHUS

HanpagJieHue NoAroTOBKH 44.03.05I1enaroruveckoe oopa3oBanue
HanpagJienHnocts (npo¢guiin) npo- Maremaruka, @usznka
rpamMMBbl
KBanudukanusi BbINyCKHAKA bakanasp
dopma o0yueHust Ounas

OpexoBo-3yeBo
2022 1.

24



1.1.

NHIuKaTOpPHI J0CTHKEHUS] KOMIIEeTEeH NI

Kox u HaumenoBa-
HHE
YHUBEPCAIbHON
KOMIICTCHITUH

HanmenoBanune HHAUKATOPAOOCTHUIKCHUA KOMIICTCHI NN

YK-1. Cnocoben
OCYILIECTBIIATH T0-
UCK, KPUTHYECKU I
aHAIIN3 U

cuHTe3 uHpOopMa-
[[UU, IPUMEHSTh
CHCTEMHBIN TIOAXO]
JUTSL PEICHUS T10-
CTaBJICHHBIX 33J1ay.

YK-1.1

JleMOHCTpHpYeT 3HAHUE OCOOCHHOCTEH CHCTEMHOTO WM KPUTUYECKOTO
MBILUICHUSI, apTYMEHTUPOBAHHO (OPMUPYET COOCTBEHHOE CYXKIEHUE U
OIICHKY WH(OpMaIIUU, IPUHUMAET 00OCHOBAHHOE PEIICHUE.

YK-1.2

[MpumensieT Jormgeckre (opMbI U TIPOLIETYPBL, CIIOCOOEH K peIIeKCHH 110 TTOBOTY
COOCTBEHHOH M YY>KOM MBICITUTEIIBHOM JICSTEITHHOCTH.

YK-1.3

AHanu3upyeT UCTOYHUKUA MH(MOPMAIMK C LENbI0 BBIIBICHHS UX IPOTH-
BOPEYMN U ITIOMCKA TOCTOBEPHBIX CYKICHUM.

I1K-1. Crocoben
OCBaMBaTh U UC-
10JIb30BaTh TEOpE-
THYECKUE 3HAHUSI U
NPaKTUYECKUE yMe-
HUS 1 HABBIKU B
peAMETHOM 00a-
CTH TIPH PEIICHUH
podhecCHOHATBHBIX
3a71a4

MK-1.1

3HaeT CTPYKTYpPY, COCTaB U JUIAKTUYECKHUE €IMHULIBI IPEIMETHON 001a-
cTH (TIperojaBaeMoro MpeamMeTa).

MK-1.2

YMeeT OCyIIECTBIISTh 0TOOp YUeOHOrO COZIEpYKAHHs TSl €r0 Peal3allii B pas-
JMYHBIX (hopmax oOydenust B cooteTcTBrr ¢ TpedoBanmsivu OI'OC OO.

MK-1.3

JleMoHCTpHpYeT yMEHHUE pa3padaThiBaTh pa3dUYHbIC (OPMBI yUEOHBIX
3aHSATHH, PUMEHSATh METOJIbl, IPUEMbI U TEXHOJIOTUU OOYUYEHHsSI, B TOM
qricie nHOOPMAIOHHBIE.

1.2.0nucanne nokasarteiieii 1 KpUTepHeB OLEHMBAHHUS KOMIIETEHUHIl Ha Pa3IMYHbIX
Tanax ux (popMUpPOBaAHUS, ONUCAHHE IIKAJ OLIEHUBAHMSI.

OrneHka ypoBHSI OCBOCHHSI KOMITETCHIIMH Ha Pa3HBIX dTamax ux (popMupoBaHHS POBO-
JUTCS Ha OCHOBE AU((epeHInPOBaHHOTO KOHTPOJIS KaXJI0T0 MOKa3aTessi KOMIETEHIIMY B pam-
Kax OLIEHOYHBIX CPEJCTB, npuBeAeHHbIX B DOC.

Onenka «5» U «4» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO OCBOEHHUSI KOMIIETEHIIH CO-
TJIACHO KPUTEPHSIM OICHUBAHUS, IPUBEJACHHBIX B Ta0OIHIIE K COOTBETCTBYIOMIEMY OICHOYHOMY
CpPE/CTBY.

OreHka «3» COOTBETCTBYET 0230BOMY YPOBHIO OCBOCHHSI KOMIIETCHIIMH COTJIACHO KPH-
TEpUsM OLIEHUBAHUS, IPUBEICHHBIX B TAOJIUIIE K COOTBETCTBYIOIIEMY OLIEHOUHOMY CPEJICTBY.

OmeHka «2)» COOTBETCTBYET MOKA3aTENI0 «KOMITETEHIIHSI HE OCBOCHAY.

[IpencraBnenue
HaumenoBanue Kpatkas peil
No OLIEHOYHOT'O
OIICHOYHOT'O XapaKTePUCTUKA Kputepun onieHUBaHUS
n/m CpeACTBa B
cpenacTBa OLICHOYHOTO CPe/ICTBA
donme
1 2 3 4 5)

1) Tect (moka- | CuctemMa CTaHAAapTH3U- TecroBbie Ouenka «Omauynoy
3aTenb KOM- | DPOBaHHBIX  3aJaHMH, 3alaHusl BBICTABJISIETCS 3a TECT, B
INETCHIUHN IIO3BOJJIAOIIasA NU3MEe- KOTOPOM BBITNIOJIHEHO ooJiee
«3HaHue») pUTh YPOBEHb 3HAHUH 90% 3anaHHuii.

W yMmennit oyuarome- Ouenka «Xoporio»

rocs.
BBICTABIISIETCA 32 TECT, B
KOTOPOM BBITIOJIHEHO OoJiee
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75 % 3amaHui.

Onenka

«Y 1OBIIETBOPUTEIILHO)
BBICTABJIIETCSA 3a TECT, B
KOTOPOM BBITIOJTHEHO OoJiee
60 % 3anaHuii.

Onenka
«HeynoBneTBOpUTEIBHO»
BBICTaBJIETCS 3a TECT, B
KOTOPOM BBITIOJHEHO
MeHee 60 % 3amaHui.

2)

DJIEKTPOH-
HBIN KOH-
criekT (Toka-
3aTeNib  KOM-
MEeTeHINH
«YmeHue»)

O1neHOYHOE  CPECTBO,
no3BoJisironiee  hopMu-
poBaTh H OIICHUBATh
YMEHHSI CTYICHTOB II0
nepepaboTke  uH)Op-
Mar|u

TemaTtnka
3JIEKTPOHHBIX
KOHCIIEKTOB

Onenka «Otianyno» - Or-
TUMaJIbHBIA O0BEM TEKCTA
(He Oomee OAHOW TpETH
opurusana). [IpucyrcrByer
JIOTMYECKOe IOCTPOCHUE U
CBSI3HOCTh TEKCTa, IIOJHO-
Ta/TIyOrHA U3T0XKEHHS Ma-
Tepuana (HaJu4ue Kiroye-
BBIX IOJIOXKEHUH, MBICIIEN).
Wudopmanus Buzyanmsu-
poBaHa Kak pe3yibTaT ee
00paboTku (TabnHIbI, cxe-
MBI, PUCYHKH —IIpH HEOO-
xoaumoctn). OdopmiieHue
- aKKypaTHOCTb, COOJIIOJIe-
HHUE CTPYKTYpBI OPUTHHAJIA.
[IpencraBneHsl BBIBOABI U
OpUMEpPHl  MPAKTHYECKOTO
NpUMEHEHUs1 MpopadoTaH-
HOM HHpOpMauu.

Onenka «Xopomo» - On-
TUMaJIbHBI 00bEM TEKCTa
(He Oonee onHOU TpeTu
opurusana). [IpucyrcTByer
JOTMYECKOe TOCTPOCHUE U
CBSI3HOCTh TEKCTa, IIOJHO-
Ta/ TIOyOMHAa M3JI0KEHUS
MaTtepuana (HaJludue K-
YeBbIX TOJIOXKEHUH, MBbIC-
neit). Uudopmanus Busya-
JIU3UPOBAHA KaK Pe3ysbTaT
ee 00paboTku (TabnuIIbI,
CXEMBl, PUCYHKH — TIpHU
Heooxomumoctr). OdopMm-
JIeHHE - aKKypaTHOCTb, CO-
OJIr0/IeHNe CTPYKTYPBI OpH-
THHAJIA.

Onenka  «YIOBIETBOPH-
TEIbHO» - B 3eKTpOoHHOM
KOHCIIEKT€  ONTHMAJIbHBIH
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obbeMm Tekcra (He Oosee
OJIHOM TpeTH OpUruHaJIa).
Hapymeno noruueckoe mo-
CTPOEHHUE U CBA3HOCTbH TEK-
CTa, MOJHOTA/ TIIyOMHA W3-
JOKEHUS Marepuaia
(HamuyKMe KIIOYEBBIX II0-
noxeHui, wmbicaeit). WH-
dbopManus He BHU3YyaIHU3U-
poBaHa.

OneHka
«HeynoBneTBOpUTEIBHOY» -
KoHncnekt HamucaH He 110
TpeOOBaHUSM, UMEIOTCS
rpyObIC OIIMOKH.

3)

PacueTnas
pabora (pe-
HICHHE  3a-
nad)(rmokasar
e1b  KOMIIe-
TEHIIUU
«Bnamenney)

CpeactBo  NpoOBEPKHU
BJIQZICHUSI NIPUMEHATH
IMMOJIYYCHHBIC 3HAHUS 110
3apaHee OIpe/IeIeHHOM
MCTOIHUKE JIA PCIICHUA
3a7a4 WIM 33JaHuil 110
MOZIYJIIO.

3agaun

Onenka «Otauuno» - Cry-
JEHT TOHHUMAeT METOJIUKY
U yMEHHE €€ MPaBHIbHO
OpUMEHUTh. Permienue Ka-
YECTBCHHO  O(GOPMIICHHOE
(aKKypaTHOCTb, JIOTUY-
HocTh). Mcnonbp3oBaH He-
TPaJULIMOHHBIA TOIXOJ K
PEIICHHIO 3a/1a9H.

Ouenka «Xopomo» - Cry-
JICHT TIOHUMAeT METOJIUKY
U yMEHHE €€ NPaBUIBHO
IpuMeHuTh. Pemenue ka-
YeCTBEHHO  0(hOpMIICHHOE
(aKKypaTHOCT®, JIOTHY-
HOCTb).

Onenka - «Y10BIETBOpH-
TenbHO». CTYAEHT MOHHU-
MaeT METOJUKY W yMEHHe
€e MPaBUIbHO IPUMEHHTb.
Onenka - «HeynoBnero-
putenbHO».CTyIeHT HE
pelI 3aa4u.

4)

3auer C
OLICHKOH

KonTponsHoe
MEpPOIPUITHE, KOTOPOE
IIPOBOJUTCS 1o
OKOHYAaHHUIO H3YYCHHA
JUCLUIUINHBL B BHJIE,
MPEeyCMOTPEHHOM
y4eOHBIM IIJIAHOM.

Bomnpocs! k
3auery

OneHka «omauyno» Tpea-
T0JIaraeT:

3HaHUE MOHSITUITHO-
TEPMHUHOJIOTHYECKOTO  arl-
napara JIUCIUIUIMHBL CO-
CTaB W COJEpKaHHE Hay4-
HBIX TIOHSTHM, WX CBS3CH
MEX]y COOOM, UX CHCTEMY;

3HAHHE TEOPUHU BOIPO-
ca, YMCHHE aHAIM3UPOBAThH
npoGiemy;

YMCHHE MIPUMEHSATH
OCHOBHBIC TTOJIOKCHHS TEO-
pUu BOMpOCa, aHAIUTHYE-
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CKOE€ H3JIOKEHUE HAay4HBIX
WUJIe OTEYECTBEHHBIX U 3a-
PYOEXKHBIX YUEHBIX;

YMEHHE COJIepKATEIIb-
HO U CTHJIMCTHUYECKH TIpa-
MOTHO H3Jaratb CyTb BO-
poca;

riy0oKoe MOHUMaHHE,
OCO3HaHUE MaTepHaa.
Ouenka «xopowo» mnpen-
I10JIAraeT:

3HaHUE OCHOBHBIX
TEOPETUYECKUX  TOJIOXKE-
HUM BOMPOCA;

YMEHHE aHaJIM3UPOBATH
W3y4aeMbl€ JAUCHUILUIMHON
sIBJICHUS, (DAKThI, EHCTBUS;

YMEHHE COJIepKATEIIb-
HO ¥ CTWJIMCTUYECKH Tpa-
MOTHO H3Jaratb CyThb BO-
npoca. Ho wumeer wMecro
HEJ0CTaTOYHAas MOJIHOTA 10
M3JIaraéMoMy BOIIPOCY.
Ornenka «y0081emeopu-
mebHO» MPENIOIAraeT:

HEIOJIHOTY H3JIOKEHUS
uHdopmanuu;

OTIEpUPOBAHUE  TIOHS-
TUH Ha OBITOBOM YPOBHE;

OTCYTCTBHE CBSI3M B
MOCTPOEHUH OTBETA;

HEYMEHUE  BBIIEIUTH
TJIABHOE;

OTCYTCTBHE BBIBOJIOB.
Ouenka «Heyoosremeopu-
menbHOo» TPEAIOIIaraeT:

HE3HAHUE MOHITUHHOIO
arnrmapara;

HE3HaHUE METOO0JIOTH-
YECKUX OCHOB MPOOIEMBIL;

HE3HAHUE TEOPUU U
HCTOPUH BOIIPOCA;
OTCYTCTBHUE YMEHUS aHAJU-
3UpOBaTh Y4eOHBIA Mate-
puai.

1.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIH HHbIe MATEPUAJIBI /IJIs1 TPOBeIeHUsI MpoMe-
JKYTOYHOH aTTecTalMu, He0OXOAUMbIe NJisl OLEHKH 3HAHWH, YMEHUIl, HABBIKOB M/HJIH
ONbITA JESITeJLHOCTH, XapPaKTEePU3YIIIUX 3Tanbl (POPMHUPOBAHUS KOMIETEHIUH B
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npoiecce OCBOEHHsI 00Pa30BaTEIbHOM MPOrPaMMbI

Nk WN

9.

Texkyuuii KOHTPOJIb
TemaTHKa 371eKTPOHHBIX KOHCIIEKTOB

OObikHOBeHHbIE MU depeHIaTbHbIe YpaBHEHHs. Y PaBHEHUS C pa3JessiolUMuUcs Ie-
PEMEHHBIMHU.

OpnHOpoIHBIE ypaBHEHUS. Y paBHEHHUS, CBOSIIIUECS K OJTHOPOJAHBIM.

Jluneiinoe ypaBHenue 1-oro nopsiaka.YpaBuenue bepuymin.

YpaBHeHUe B MONMHBIX AU depeHInaiax.

YpaBHEHUS, HE pa3pEUIEHHbIE OTHOCUTEIBHO MEPBOM MPOU3BOIHOM.

VYpaBuenus Jlarpanxa u Knepo.

Juddepennmanbapie ypaBHEHHS N-0Tr0 MOPSIKA.

OpnHOpoHBIE JTUHEHHBIE YPaBHEHHS] BTOPOTO MOPSAJIKA ¢ MOCTOSSHHBIMU KO3 (dUllMeHTa-
MHU.

Heonnopoansie nuHeiiHbIe ypaBHEHUSI BTOPOTO MOPsIIKA ¢ MOCTOSSHHBIMU KO3 dulineH-
TaMH.

10. Cuctembl 0OOBIKHOBEHHBIX JU(GEepeHIINaTbHBIX YPAaBHEHHIH.
11. JIuHeiHBIE OJJHOPOIHBIC U HEOTHOPOIHBIE CHCTEMBI MU (DepeHITMATLHBIX YpaBHESHUH.
12. [Ipumenenue Teopuu auddepeHuanbHbIX YpaBHEHUH.

3agaun

Pacuernas padora 1

Bapuanr 1

1. Pemmts nuddeperHnnaipHOe ypaBHEHHE:

a)(l—x%)dy+xydx=0; 6) xy’'—y = xtg

Y
X

2.Pemmts 3anauy Kommn Xy = xy+e*,y(1) =0

3. Pemuts ypaBuenue beprymm y' -3y =3y’ -e**

4.Haiitn oOmmii MHTETpaj ypaBHEHUS

e¥dx + (cosy + xe¥)dy = 0;

5. Haiitn pemrenue 3anaun Komm u cnenats npoepky Y = 2y? + 8y, y(0) =0, y'(0) = 4.

Bapuanr 2

1. Pemmts nuddepennmaipHoe ypaBHEHHUE:

a) X%th:l; 6) Xy' =y +x°+y?

2. Penmts 3amauy Kommn Xy’ +y=3x°,y(1) =1

3. Pemuth ypaBHenue bepaymm Yy’ + y_ —Xy
X

2

4.Haiit 001K UHTETpaT ypaBHEHUS

(6xy + x? + 3)dy + (3y? + 2xy + 2x)dx = 0;
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5. Haiitu pemrenue 3anaun Komu u caenats nposepky Y = 2y% + 2y, y(0) =0, y'(0) = 1.
Bapwuant 3

1. Pemmts nuddepeHunansHoe ypaBHEHHE:
a) 4/ y> +1dx=xydy; 6) xy'+ ylnl =0
X
2. Pemmuts 3amauy Komm X2y’ +Xxy=x°—1,y(1) =0

3. Pemmuts ypaBHenue beprymm  xy' +2y + x°y3e* =0

4.Haiitu 00K UHTETpaAN ypaBHEHUS

(15x%y? — 5)dx + (10x%y + 12y + 6)dy = 0;

5. Haiitu pemenve 3anaun Ko u cienats nposepky  Y" = 1/2y% + 2y, y(0) = 0, y'(0) = 2.
Bapwuanrt 4

1. Pemmts nuddepeHnmanpHOE ypaBHEHHE:

a) {4+ y2dx—ydy=x2ydy; 6) x*+y?—xyy'=0
2.Pemmts 3amauy Ko y'—2y =e*(1+ xe*), y(0) =0
3. Pemmtsb ypaBHenne bepuymm  xyy' = y? + x

4.Haiiti oOmnii MHTETpaN ypaBHEHUS
(y - 3x%)dx - (4y - x)dy = 0;

5. Haiitu pemenue 3anaun Kommu u caenats nposepky  y" = 128y%, y(0) = 1, y'(0) = 8.

Pacuernas padora 2
Bapuanr 1

1. Haiitu oO1riee pelieHue ypaBHEHUS C IOCTOSHHBIMU KO3 PUIIMSHTAMHU
y"—6y' -7y =-16e™ —35x—93
2.Pemmts 3amauy Ko y"—8y'+20y = 20e** cos2x, y(0) = 2,y'(0) =8

3. PewnTh ypaBHEHHE METOIOM Bapualiy MOCTOSHHBIX Y + Y = 4CtgX

Bapmuanr 2
1. Haiitu obuiee perieHue ypaBHEHHUS ¢ TOCTOSHHBIME KO3 duiimenramu
y"+4y 12y =32e> —24x—40
2.Pemmth 3amagy Komm y” +y = 4xsinx, y(0) =1, y'(0) = -2

X

3. Pemnth ypaBHEHHE METOIOM BapHaly nocTosHupx Y —3Y' + 2y = -~
+e
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Bapwuanr 3

1. HatiTu oO1iiee penieHne ypaBHEHUS C TIOCTOSTHHBIME KO3 QUITUCHTaMU
y"+12y'+35y = 2e ™ +140x + 258

2.Pemuts 3amauy Komm  y"—5y" = 6(1-5x) — 25(cos5x +sin5x), y(0) =0,y'(0) =5

3. PeinTh ypaBHEHHE METOJIOM BapUAIMK TOCTOSHHBIX Y + 4y = >
COS £X

Bapwuanr 4

1. Haiitu obmiee perieHue ypaBHEHHUS ¢ MOCTOSHHBIME Kod(duiimentamu
y"+4y' —32y =24e"™ +96x +212

2.Pemuts 3amavy Komm y(0)=2,y'(0)=0

y' -4y = eX(20052x+¥) +e(2c082% - sin2x

),

X
3. Pemith ypaBHEHHE METOIOM BapHallMK MOCTOSHHBIX 4Y" + Y = Ctg —

TecToBBIC 3a1aHUA

1. JIuddepeHnnaibHBIMU YPAaBHEHUSIMU SBISIFOTCS. ..
a) y+2x° =5

b) y=e* +e*

)y +yx*=2=0

d y"+y'-sinx=3

2. Pazzenenue nepemeHHbIX B auddepeniuansaom ypasaenuu € - In ydx — xydy =0 npusener ero k

BUAY...
) e dx: ydyb) e dx—ydy=Iny
ny ¢e* X

e'dx ydyoI e'dx _  ydy
X Iny X Iny

c)

3. Jlns pemenust nupepeHIMAIBHOTO ypaBHEHHS TIEPBOrO mopsiaka Y’ +X =x° MPUMCHSIOT METO]I
X
3amensl Y =U-V. Toraa ¢pyHkuuio V HaxXomsT U3 ypaBHEHHUS ...
\Y v
a)V+—=0b) v ——=0
X X

¢) V' +vx=0d) v —vx’ =0

4. YactHpiMuU penieHusMu auddepeHnansHoro ypaaenus Y =6X ABISIOTCS ...
a) y=x>+x

b) y=10 + x°
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) y=x*-2

d) y=sin x

5. Inddepenrmansroe ypapHenne Y” =81COS9X permaercss METOIOM ...
a)3aMeHBl Y =U-V

b) HemocpeacTBEHHOTO MHTETPUPOBAHIS

C) 3aMeHbl Y =U - X

d) pasaeneHus mepeMeHHBIX

" ' _AX
6. HacTHoe pelieHne ypaBHEHUs y'—2y'+2y=¢" +XCoSX

a) Y= Ae” + XCOoS X + XSin X

HUMECT BU!:

6) Y= Ae”* + (Bx+C)cosx + (Dx + E)sin x

B Y= Axe* + (Bx +C)cosx + (Dx + E)sin x

2 2

y =X
#(x.y) =
7. OyHKUIUA SIBJISIETCS] MHTETPAJIOM:
P 2Xy
a) ypaBHEHUsI x*+y?
r__2Xy
0) ypaBHEHUs x* -y
,_ 2X+Y
x? +y?

B) YpaBHEHHUS
8.Uepes Touky (2;0) mpoxoaur:

Y + X7y =2X4y
a) OJIHA MHTETpaJIbHasl KPUBAasl YpaBHEHUS
0) Oonee oHO MHTETPAIBHON KPUBOW 3TOTO ypaBHEHHUSI
B) HU OJIHOM MHTErpaibHOI KPHBOIl 3TOTO ypaBHEHUS

y, =€y, = e?*cos 2x; y, = % sin 2x

9. OyHKUUU 00pa3yloT (yHIaMEHTAbHYIO CUCTEMY pEIICHHUMA

YpaBHEHHUA
a) V7 —3y"+4y"+8y =0

6) V7 +2y” +10y’" =0
B) V" +7y”" +15y’"+9y =0
10. Ykaxure nuddepeHunanbHbie ypaBHEHHs IEPBOro HOpsIKa:
1) XW=Ty-20. 5 Xy + Y=TX. 3 X' =2x=5y. gy X' =11x+Y’
11. YcranoBure cooTBeTCTBHE Mexay AudepeHHalbHbBIM YPaBHEHHEM M €r0 XapaKTePUCTHUYECKUM
YpaBHEHUEM:

1) —3y"+5y'=0; 1) —3A°+5=0;
2) 4Y"-3y'+5y=0. 2) 4)*+51=0.
3) 4Y"+5y'=0 3) —3A7+5L=0.
4) 47\,2+5=0;
5y 4\2-3\L+5=0

12. Bribepure enMHCTBEHHBIN NPAaBUIIBHBIA OTBET WIIH YKaXkuTe OykBY /| B cilydyae, eCiii HM OJTUH U3 OTBETOB A, b,
B, I' He sBnsieTCA NpaBUIBHBIM.

Hano Haiitu OTBETHI
1 y' =30x° Obmee pe- | A. ¥ = 6x% + C B. ¥y — 150"
. ICHUEC B y :5X6 +C [ vy =—30x°
1 Pemenne A Y =In|x]|+C 1
= =42
y'== y= 1,
2. X y@a>—1 B. X
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1 I vy=In|x|+1
y = _—2+C :
b. X
3 y” =sin X O0uiee pe- A y=-sinx+C, +C,x B. ¥ = —sin x
. HIeHUE E‘ [. Y =—cCOsXx
y=cosx+C,x+C,
4. O6ee pemeHme HMudoepen- |A. Y™+ ¥ —2y =0 B y"—y —2y =0
y=Cle2X+C2e‘X UaTBHOE B. Y +2Y " —y =0 T y"+3y —2y=0
ypaBHEHUE
5. KopHH XapaKTepUCTHYECKOIO HMuddepen- | A. ¥'+14y’—53y =0 B. Y +7y +2y =0
ypaHenus 7 — 2ip 7 + 2i upanbHoe | b Y7 — 53y =0 r.
YPaBHCHHC y” —14 + 53y =0
x>y —x=y, x=0 Tun ypag- | A. POOdx =Q(y)dy
6. HEHUS y = f(lj
b. X) roe flx ky) = f(x y¥)
B. Y +P(X)y = Q(x)
I'. tun (b) u (B)
7. YT a4y —ax YacrHoe A Y = —X B. Yy=-—2x+2
peleHne b. Yy =4x+4 [y =e?* +e? + x
2 2 2
g (L+x%)-dx=(1+y) x*-dy VpaBHeHUsI 1+2x dy = (14 y)-dx
C pasleneH- | A, X
HBIMH IIC- b. A+ x®)-dx =@+ y)-x?-dy
€MEHHBIMU 2
’ L X ax = 1+ y) - dy
B. X
I'. pazneneHue HEBO3MOXKHO
9X2'y':X2+y2 y=u-x Hpe06p330_ A. u’”-x=21—u B.u’-x:l—u+u2
' ' BaHHOE b. u” - x =u? I.
YpaBHEHUE U’ - — 14+ u+—uz
10 Y =¢" y>0, x>0 I'paduk y 7
' ' peurenus
!
y(0)=0, y'(0)=0
A. x B. x
hd hd
B. J/— r. Jl—

HpOMe)KyTO'—IHaﬂ aTTecranusa

Bonpoceik3ayery ¢ oneHKOMI

1. TlonsTne 06bIKHOBEHHOTO MU (HEPEeHIINATBEHOTO YPAaBHEHHMSL.

2. 3apava Komm. @opMynnpoBKa TE€OpPEMbl CYLIECTBOBAHHS M €IUHCTBEHHOCTH PELICHHS
3anaun Ko ans auddepennmanbHOro ypaBHEeHUs IEPBOrO MOPSIKA.

YpaBHEHMS € pa3AeAIOIUMUCS IEPEMEHHBIMU
OnHOpOAHBIE YPABHEHUS.

YpaBHEHM, CBOAAIINECA K OAHOPOJHBIM.
JIuneliHoe ypaBHEeHHE |-0ro mopsaka.
YpasHenue bepnymin.

10. YpaBHeH#He B MONHBIX qu(depeHIranax.

©CoOoNO AW
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3anauu, NPUBOJAIINE K OOBIKHOBEHHBIM AU (PepeHIInaTbHBIM YPaBHEHUSM.
[TocTpoeHue pelieHuil ypaBHEHHMsI IEPBOTO MOPsIKAa METOI0M U30KJIHH.



11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.

39.
40.
41.
42.

43.

YpaBHEHUs], HE pa3pELICHHBIE OTHOCUTENIBHO MTEPBOM IIPOU3BOAHOM.

Vpasuenus Jlarpanxka u Knepo.

WHTerpupyrommi MHOXKUTEIb.

Teopema cy11ecTBOBaHUS M €JMHCTBEHHOCTH.

OcoOble pernieHusl.

JIuneitnpie ypaBHeHus. Teopema 0 cyMMe pelieHuH.

Jlunelinbie ypaBHeHUs. Teopema 0 TMHEHHO 3aBUCUMBIX (PYHKITUSX.

Jluneiinbie ypaBHeHus. Teopema o TMHEHHO HE3aBUCUMBIX () YHKIIHSIX.

Jluneitapie ypaBHeHus. DyHnaMeHTaNbHas cuctema pemieHuii. Teopema 06 obmem pe-
HIEHUU.

3anava Komm s nuddepeHnmanbHbIX ypaBHEHUH N-0T0 TOPSAKA.

Juddepenunanbable ypaBHEHHsI N-0T0 MOPAIKa, JOMYCKAIOIUe TOH)KEHUE MOpAKa.
CrpykTypa 00IIero pemenus: JMHEHHOTo OJHOPOAHOTO Au(depeHraibable ypaBHEHUs
N-0ro NopsiKa.

CrtpykTypa 00IIeTo pemeHus THHEHHOT0 HEOJHOPOTHOTO ¢ GEpPeHIINATHLHOTO YpaBHe-
HUS N-0T'0 MOPSIKA.

OpHOpOIHBIC TMHEHHBIE YPaBHEHUSI BTOPOTO MOPSAIKA C MOCTOSHHBIMU KO3 UIHEeHTa-
mu. Xapakrepuctuueckoe ypaBHeHue ( Kiu ko -- meliCTBUTEIbHBIC KOPHH).
OpHOpOIHBIC TMHEHHBIE YPaBHEHHS BTOPOTO MOPSIKA C MOCTOSTHHBIMH KOA(PHUIIHEHTA-
Mu. Xapakrepuctuueckoe ypaBHeHue (k11 k2 -- KOMIUIEKCHBIE COIPSKEHHBIE KOPHH).
JluneliHple HEOAHOPOAHBIE MU GepeHIINaTbHBIE YpaBHEHUS N-0r0 nopsaka. CTpyKTypa
o6ero perrenus (f(X)=Pn(x)).

JluHeliHbIe HEOAHOPOAHBIE MU(PEepeHIaTbHbIE YpaBHEHUS N-0r0 mopsaka. CTpyKTypa
o6ruero pemrenus (f(X)=e**(Pn(X))

HeomHopoanbie TMHEWHBIE YpaBHEHUSI BTOPOTO MOPSIKA C MOCTOSSHHBIME KO3 HUIHEH-
tamu. Teopema 0 CyMMe YaCTHBIX peIIeHUH.

HeomHopoaHbie TUHENHBIE YpaBHEHUSI BTOPOTO TMOPSIIKA C MOCTOSSHHBIME KO3 HUIHEH-
tamu (F(X)=e®(Pn(X)cospx+Qm(x)sinfx)).

Pemienue HeoTHOPOJHBIX JTMHEHHBIX TU(PEepeHIINAIbHBIX YPAaBHEHUH BTOPOIO MOpSIKa
C TIOCTOSTHHBIMHU KO3 (UITEHTaMH METOJOM BapUaIlH ITOCTOSHHBIX.

Cuctembl 0OBIKHOBEHHBIX U (epeHInalbHbIX ypaBHeHHH. OnpeaeneHue.

3anavya Komm a1 HOpManbHOM CHCTEMbI OOBIKHOBEHHBIX AU(depeHIINaIbHbIX YpaBHE-
HUM.

O611ee, yacTHOE U 0C000€ pEelIeHHUS.

CBeneHre HOPMAJIBHOM CHUCTEMBI OOBIKHOBEHHBIX IU((EepeHIHaATbHBIX YpaBHEHUH K
nudepeHIaIbHOMY YPAaBHEHHIO N-0T0 MOPSAKA.

JluHeliHbIe OJJTHOPOAHBIE CUCTEMBI U PepeHIINATBHBIX YPaBHEHUH.

3anaua Ko, ®yHnaMeHTambHbIE CUCTEMBI PEIICHUH.

®opmyna JInysuis.

Teopema 00 oOuiemM pelieHWH JIMHEHHOW OIHOPOAHON cHucTeMbl AU(QepeHInaTbHbIX
YpaBHEHUM.

JlunHeiiHble HEOAHOPOIHBIE CUCTEMBI TP PepeHInanbHbIX YpaBHeHUN. 3agaua Ko,
CrpykTypa 0011ero pemeHus.

Meron Bapuanuu NMpOU3BOJIBHBIX MOCTOSHHBIX JUISl TMHEHHOW HEOJTHOPOIHOM CHCTEMBI
TuddepeHIMaIbHbIX YpaBHEHUH.

JluneitHble HEOJHOPONHBIE cUcTeMBbl MU (EepeHIINATBHBIX YPaBHEHUN C MOCTOSIHHBIMHU
K03 pHULIHEHTaMU.

[Tpumenenue Teopuu nuddepeHnaIbHbIX YpaBHEHUH.
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CxeMa COOTBETCTBHS THIIOBBIX KOHTPOJIbHBIX 3aJaHUMH U OLEHHUBAaeMbIX 3HaHHﬁ, yMeHHﬁ,
HAaBBbIKOB U (H.]'IH) OonbITa J€ATCJIbHOCTH, XaPAKTCPU3YIOIIIUX 3TAIIbI (l)OpMHpOBaHI/IH KOM-

neTeHnuii

Dopmupyemas KomnemeHyus Tokazamenu Tunosoe  KommpoIbLHOE
cghopmuposannocmu | 3a0anue
KoMnemeHyuu
YK-1 - cmtoco6eH ocyIecTBIsTh IOKCK, VYK-1.1. TecToBBIE 3aMaHus
KpI/ITI/IquKI/Iﬁ aHaJIn3 U CUHTE3 I/IH(I)OpMa- Bonpocm K 3a4eTy C
[IUW, TPUMEHATH CUCTEMHBIN TIOIXO0JT JISt OIIEHKOM
peIeHUs TOCTABIICHHBIX 3a/1a4. VK-1.2. B
DIIEeKTPOHHBIN KOHCTIEKT
VK-1.3.
3agaun
ITK-1. CriocobeH ocBanBaTh M MCII0JIB30- IIK-1.1. TecToBbIE 3aMaHUA
BaTb TCOPCTUYCCKUC 3HAHUA U IIPAKTUYIC- B()r[p()cm K 3a4€Ty C
CKHE YMCHHS U HABBIKU B TIPEIMETHON 00- OLIEHKOIA
JIACTH TIPH peIIeHUH POo(eCCHOHATbHBIX MK-1.2.
3a1a4 DNEeKTPOHHBIN KOHCTIEKT
I1K-1.3.

3agaun
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