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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. Heanb u 3a1a4u U3y4eHHUS TUCHUTLITUHBI

1.1. lesap 1 3a1a4u U3YUEHUsI JUCITHIIMHBI

Heap wu3yyeHusi AUCHUILUIMHBI — (HOPMHUPOBAHHE CHCTEMbl 3HAHUH TI0 TEOpUU
muddepeHIMATBLHBIX YpaBHECHUH Kak 0a3bl JUIS Pa3BUTHS MATEMATHYECKOTO M HAyYHOI'O
MHUPOBO33PEHUS, a TAaK)Ke O0IIel MaTeMAaTHYECKON KyIbTYphI, TIOBBIIICHHUS] HHTEJUIEKTYAILHOTO
YPOBHS, HAIIPABJICHHOTO B TOM YHCJIC Ha OCYIIECTBICHUE KOHTPOJIS U OICHKH (HOPMHUPOBAHHS
00pa30BaTeNbHBIX PE3yIbTATOB 00YIAFOIIUXCSI.

3anaum u3ydeHus AUCHUIIUHBI:
. o0ecneunTh MOATOTOBKY Oyaymield mnpodeccHoHanbHOW [esSTENIbHOCTH OakaiaBpa
[earornyeckoro o0pa3oBaHusi, B TOM 4YHCIE CBSI3aHHYIO CO CIIOCOOHOCTBIO OCYILIECTBIISITH
BBIOOpP COJIep:KaHUs, METOJOB, IPUEMOB OpPraHU3aI[MM KOHTPOJS M OICHKHM B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH,

. CIocoOCTBOBaTh (OPMHUPOBAHHIO Yy OOYy4arOIIMXCsl NPEACTaBICHUs 00 OCHOBHBIX
HOHSATUSIX TeOpUH TU(pdepeHIINaTbHBIX YPaBHEHU;
. CIOCOOCTBOBaTh (POPMHUPOBAHUIO TIPEICTABICHUN OO0 OCHOBHBIX METOJAX pELICHHUS

OCHOBHBIX THIIOB 3a44a4 110 AUCLHHIIJINHE.

1.2. IlepeyeHb IUIAHMPYEMBbIX Pe3yJIbTATOB O0y4YeHHs] MO JMCHUILUIMHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMU HHIMKATOPAMH JOCTHKEHUs KOMIIETeHIUIH

Kon komnerennuu OIIK-5

DopmMyTupOBKa Crnioco0eH ocyIIecTBIATh KOHTPOIIb U OLIEHKY (OPMUPOBAHUS

KOMIIETCHIINH pe3yJIbTaToOB 00pa30BaHUs 00Y4AIOIIKXCS, BBISBIATE U
KOPPEKTUPOBATh TPYAHOCTH B O0yUYECHUU

Nupukarop HOIIK 5.1 OcymiecTBisieT BEIOOP COAEpKaHUsI, METOJIOB, IPUEMOB

TOCTHKEHUS OpraHu3aliy KOHTPOJS U olleHKH, B ToM uncie UKT, B

KOMIIETEHIIUH COOTBETCTBUH C YCTAHOBJIECHHBIMU TPEOOBAHUSIMU K

00pa3oBaTeNbHBIM pe3ysibTaTaM 00y4aroIuXcs

NOIIK 5.2 OcymecTBisieT KOHTPOJIb U OLIEHKY 00pa30BaTE/IbHbBIX
pe3yabTaTOB Ha OCHOBE MPUHLUIIOB O0BEKTUBHOCTH U
JOCTOBEPHOCTH

NOIIK 5.3 BeIsiBisieT 1 KOPPEKTUPYET TPYIHOCTH B 00yUEHUH,
pa3pabarbIBaeT IPEIOKEHHS 110 COBEPIICHCTBOBAHUIO
00pa30BaTENBHOIO Mpolecca

1.3. BociutarebHasi padoTa

Hamnpasnenue Tunel 3a0a4 ®opmbl paboThI
BOCIUTATEIbHON pabOThI
dbopMupoBanue y negarornyeckui BKJIIOUEHUE B
00yYaroImuxcst OCOZHaHUs COLIMOKYJIBTYPHYIO CpELY
COLIMAJIbHOW 3HAYUMOCTHU nyreM (GOpMUPOBAHUS Y
cBoelt Oynymeit CTYIEHTOB IIPAKTUYECKUX
npodeccuu, MOTUBAIIUU K YMEHHH U HaBBIKOB B
OCYILECTBIICHUIO paMkax
npodeccuoHanbHOM npodeccuoHanbHOM
JESITEIIBHOCTH JIESITEIIbHOCTH
Hay4yHO- COIIPOBOKICHHUS UCCIIEI0BATEIbCKAs
HCCIIE0BATENbCKAS JESATENBHOCTD CTY/IEHTOB
paboTa oOy4arommxcs (myOnukanus craTei,
BBICTYIUIEHHE C JI0KJIA/I0M)




HOPMAaTUBHO-IIPaBOBOC U MCTOI[I/ILICCKI/Iﬁ IMPUMEHCHUEC MCTOO0B
MCTOAHUYCCKOC aHaJIn3a JaHHBIX OJId
obecneyeHne pcaiunsanuun nmpouecca
BOCIIUTATCIIbHOI'O 06yqu1/151

mnmponecca

1.4. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

Hucunmmna  «/luddepenHnumanpiple  ypaBHEHHS» OTHOCHUTCS K YacTH y4eOHOro IUIaHa,
dbopMupyeMOro yuacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHA.

Ee wusydeHue crnemyer NpOBOAUTH IOCIE OKOHYAHHUS OCHOBHOIO Kypca MaTeMaTU4YECKOIO
aHanu3a. Kpome Toro, B mporecce yCBOEHUS UCIIONIb3YIOTCS 3HAHUS, TOJIYYEHHbIE [IPU U3YYEHUU
KypcoB «Anrebpa u Teopus umcen», «leomerpus». B nampHeilmem sJeMeHTH Kypca
«duddepennmanpuple ypaBHEHUS» MPUMEHSIOTCS MPH M3YyYECHUH YHCICHHBIX METO/OB,
JUCLHUIUIMH TI0 BBIOOPY, CBA3aHHBIX C PACCMOTPEHUEM M30PaHHBIX BOIPOCOB MAaTEMATHYECKOTO
aHanu3a u qudepeHnnanbHbIX YpaBHEHUH.

1.5. OcoGeHHOCTH peayn3amuu JUCHHTLTHHbI
JluciumimHa peann3yercs Ha PyCCKOM SI3BIKE.

2. O0beM TUCHUILIHHBI

Bun yuebHolt paboThl o cemecTpam Bcero, AxazewM. 3 aux
3aYETHBIX yachl B (hopme
eIMHULI MPaKTUYECKON
ITOJATOTOBKHU
OO61mas TpyA0eMKOCTh AUCHUTUIHHBI 3 108
CEMECTP 7
KoHTtakTHas paboTa ¢ nmpernogaBaTeieMm:
AyIUTOpHBIE 3aHATHUS (BCETO) 54
3aHATHS TEKIIHOHHOTO THIIA 18

JlaGopaTopHble paboThI -

3aHaTHS CCMHUHAPCKOT0 THUIIA -

[TpakTHdeckue 3aHsTHS 32

KCP 4
CamocTosTenabHas pabota 00y4Jaronuxcs o4
Buja npomexxyTouHoil arTectanuu: 3auerT ¢ 0
OLICHKOU

3. Conepxanue QM CHUTIIAHBI

3.1. Pa3nenbl AMCUMTUIMHBI M BUBI 3aHATHH (TeMAaTHYeCKHii TJIaH 3aHSITHIA)

Bunpl yueOHOI paboThI, BKIItOUast
CaMOCTOSITENILHYIO padOTy CTY/ICHTOB
U TPYJOEMKOCThH (B aKaJIEeMHUUECKHX

Ne | Pa3zzensl U TEMBI AUCHUAIUINHEI Hacax)
) =1 ) =9
> @)
§ S bl s | 9 &
M < = =] o Q

CEMECTP 7




1. BBeI[eHI/IeUB Teopuio AuddepeHITnaTbHBIX 12 6 9 4 6
ypaBHEHUU

2. OCHOBHHCU UMbl JuddepeHnaIbHbIX 24 12 |24 8 12
ypaBHEHHIA IEPBOTO MOPSIKA

3. | AuddepenunanbHpie ypaBHEHHS BBICIINX
MOPSIIKOB, IOMYCKAOIINE MTOHUKEHUE 8 4 2 2 4
NopsIKa

4. | Jlunetinsie nuddepeHuuanbHbe 5 4 2 5 4
YpaBHEHHUS BBICIIUX MOPSIIKOB

5. | Jluneitnble muddepeHraabHbIe
YpaBHEHUS BBICITUX IMOPSAKOB C 24 12 |4 6 2 12
NOCTOSIHHBIMU K03 punimenramu

6. | Bompocsl cymecTBoBaHUS PEIICHUMA

9 12 |6 2 4 6

JudepeHIMaIbHbIX YpaBHEHUN

7. | Cucremsl JIMHEAHbIX mddepeHnnanbHbIX 20 |10 |2 6 5 10
ypaBHEHUU
Bcero 108 |54 |18 |32 |4 54

3.2. 3aHaATHS JEKIIHOHHOTO THNA

CEMECTP 7

Jlexmus 1.

Tema: Beegenne B Teopuio 1upepeHunaIbHbIX YPABHEHUI

Kparkast anHOTanus K JEKIUK.

3anaun, npuBojsamue K nuddepennuanbueiM ypaBHeHusM. Onpenenenue nuddepeHuaibHoro
ypaBHeHUs. OCHOBHBIC TIOHSATHS: TMOPSJIOK M CTENeHb MU(PEpPECHINATHFHOTO YPaBHEHUS, €0
pemienue, 3amavya Koiu, moHsTHE OOIIEro penIeHHs, WHTErpajbHble KpUBbBIE. YpaBHEHHE
MIEPBOTO MOPSIIKA, PA3PEIICHHOE OTHOCUTEIBHO NPOU3BOAHOM. [1oe HanpaBiieHUi, N30KJIUHBI.

Jlexuus 2.

Tema: OcHoBHBbIE THIIBI AU PEePEHIHATBHBIX YPABHEHUH NIEPBOr0 MOPsiAKa

KpaTkast aHHOTanus K JEKLUH.

VYpaBHEHHs ¢ pa3leNAIOIIMMUCS IEPEMEHHBIMUA M ypaBHEHUS, cBojsdmuecs K HuUM. [lonsatue
OJTHOPOJHOM (GYHKUUHU n-ro nopsaka. OgHopoaHble TuddepeHIaIbHble YpaBHEHUS TIEPBOrO
nopsaka. Juddepenuuanbubie ypaBHEHUs, CBOASIIUECS K OTHOPOAHBIM. [Ipumepsl.

Jlexuus 3.

Tema: OcHoBHBIC THIIBI M (PepeHIHAIBHBIX YPABHEHUH NIEPBOI0 MOPSAAKA

Kparkas aHHOTaNM K JIEKIUN.

Jlunelinple nud¢epeHIranbHble YpaBHEHHMs MEpBOro TMopsaka. YpaBHeHHe bepHyim.
VYpaBHenus B nonHbIX quddeperuuanax. Uarerpupyrommii MHOkUTEND. [Ipumepsl.

Jlexuus 4.

Tema: JuddepeHunanbHble YPABHEHUS BBICHIUX MOPAAKOB, I0IYCKAaIOIMe NOHHKEHHE
MOpsiAKa

KpaTkast aHHOTaLus K JEKIUH.

Hekoropsle THIBI ypaBHEHMH BBICIIMX IOPSAKOB, JOIYCKAIOIMIMX IOHWKEHUE IOPSAKA.
[Tpumepst. Jluneitnbie nuddepennnanbabie ypaBHEHUS BHICIINX NOpsiikoB. CBoiicTBa perieHuit
JMHENHOTO OJHOPOAHOro ypaBHeHHs. DyHnameHTanpHas cucrema pemeHnid. Onpenenurens
Bponckoro. Crpykrypa oOIIero peuieHus JMHEHHOro OJHOPOAHOro ypaBHeHHUs. CTpyKTypa
001Iero penieHus JMHEHHOro HEOTHOPOAHOIO YpaBHEHUSI.



Jlexuus 5.

Tema: JIuneitnbie nuddepeHnuaibHbie YypABHEHHUS BHICHIUX MOPSIAKOB

Kparkas aHHOTanMs K JIEKLUN.

JluneliHoe oaHopoaHoe auddepeHnnanbHOe ypaBHEHHE € IMOCTOSHHBIMH KO3 QHUIHEHTaMU
BTOpOro nopsnaka. Ciydail mpoctsix KopHel. Ciryyaill kpaTHbIX KopHeil. Ciaydail KOMIUIEKCHO-
colpsbkeHHbIX KopHel. Teopema 06 obOwmem pemenuu. O0o0iieHue Ha ciiydail OJHOPOIHOIO
ypaBHEHHs n-To mopsaka. JIuHeiliHele HeoxHOponHbIe MU GEpeHIaTbHbIE YpaBHEHUS C
HOCTOSSHHBIMU ~ KO3(uumeHTaMn BTOpPOro mopsiika. Merox Bapualuu I[POU3BOJIBHBIX
IIOCTOSIHHBIX IIPU HaXO0>KJEHUM YAaCTHBIX pelieHuil. HTerpupoBaHue JTMHEWHBIX HEOAHOPOIHBIX
TG QepeHMaIbHbIX YPaBHEHUH C IMOCTOSHHBIMH KO3(QUIMEHTAaMH U IpaBOM 4YaCTbhIO
crienuanbHoro Buja. Ipumepst.

Jlexuus 6.

Tema: JIuneiinble quddepeHunaibHble YPABHEHUSI BbICHIUX MOPSAKOB ¢ MOCTOSTHHBIMHU
K03 puureHTaMu

Kparkas annoTamnus k aexkuuu. JI

uHEeliHOe onHOpoaHOe audQepeHImanbHOe ypaBHEHHE C MOCTOSHHBIMEH Kod(hduimeHnTamu
BTOpOoro nopsaka. Ciydail npoctbix KopHed. Ciydail kpaTHbIX KOpHei. Cilydail KOMILIEKCHO-
comnpspkeHHBIX KopHed. Teopema 00 obOmem pemrennu. O0oOIIeHHe Ha CiIydail OJHOPOIHOTO
ypaBHEHHUS N-TO MOPSJIKA.

Jlexmusa 7.

Tema: Jluneiinble Ju(epeHUMATIbHbIe YPABHEHUS BbICHIUX MOPSAIKOB ¢ MOCTOAHHBIMHU
K0P dunmenTamu

Kparkast anHOTanus K JEKIUu.

Jluneitnble HeOqHOPOIHBIE AU hepeHIINaTbHbIE YPABHEHUS C TOCTOSIHHBIMU KO3 PUIIEHTaMU
BTOPOTO Mopsiaka. MeToa Bapualuu MPOU3BOJIBHBIX MOCTOSHHBIX MPU HAXOXKIECHUHM YaCTHBIX
pemienuii. MHTerpupoBaHue JHUHEHHBIX HEOAHOPOAHBIX U dEepeHINATBHBIX YpaBHEHUH C
MOCTOSTHHBIMH KO3 (DUIIMEHTAMH U TTPABOU YaCThIO CIIeMaIbHOro BUa. [Ipumepsl.

Jlexuus 8.

Tema: Boripocsl cylecTBoOBaHusA pelieHn 1uppepeHuaIbHbIX YPAaBHEeHU

KpaTkast aHHOTaLUs K JEKIUH.

TeopeMbl cCylIeCTBOBaHUS M €IUHCTBEHHOCTH pemieHus (06e3 pokasarenbcTBa). OcoOble
pemenus. YpaBHenus Jlarpanxa u Kiepo. Orubaromme cemeiictBa KpubbiX. [Ipumepsr.
HopmanbHble cuctemsl nuddepeHInalbHbIX YpaBHEHUH.

OO0mue Meroapl UHTETPUPOBAHUS cUCTEM Au@epeHuranbHbIX ypaBHeHU. OmHOpOAHbBIE
JIMHENHBIE cUCTeMBL. [Ipumepsl.

Jlexuus 9.

Tema: Cuctembl TuHeiiHbIX AU((epeHINATbHBIX YPABHEHUI

KpaTkast aHHOTanus K JEKIUH.

HopmanbHabie cuctemsl 1ud@epeHnnanbHbIX YpaBHEHUH.

OOmue MeToJbl MHTETPUpPOBaHUS cUCTeM JHpdepeHnnanbHbIX ypaBHEeHHHA. OAHOpPOIHBIE
JIMHEHbIE cucTeMBI. [IpruMepsl.

3.3. 3aHATHS CEMHMHAPCKOI'0 THIIA

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHBI

3.4. IIpakTuyecKkue 3aHATHS

CEMECTP 7

IIpakTnueckoe 3anstue 1.

Tema: Beenenne B Teopuio 1u(ppepeHunaNIbLHBIX YPAaBHEHU I



IlepedeHs 3ajaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEMeE

[TpakTHueckoe 3ansTue 2.
Tema: O0mme u yacTHble pemennsi 1M depeHHATBHOIO YpaBHEHUS
IlepedeHsb 3aaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEME

[TpakTrueckoe 3ansTue 3.
Tema: YpaBHeHMsI ¢ pa31eJsIOIMMUCH NepeMeHHbIMHU
IlepedeHs 3aaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JAHHOU TEME

[TpakTrueckoe 3anstue 4.
Tema: Ognopoanbie U PepeHunATIbHbIE YPABHEHUS
IlepedeHs 3ajaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEME

IIpakTnueckoe 3ansaTue S.
Tema: JIuneitnbie nuddepeHnuaIbHbIe YypaBHEHUS
Ilepedens 3ajaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JTAHHOM TEME

[TpakTrueckoe 3anstue 6.
Tema: YpaBHeHus1 B yacTHbIX Aud depennuanax. UHTerpupyommii MHOXKATEIb
Ilepedens 3ajaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JTAHHOM TEME

IIpakTnueckoe 3ansatue 7.

Tema: JluddepeHunanbHble YpaBHEeHHs BBICIIMX NOPSAKOB, A0NYCKAKOIIME MOHUKEHHE
nopsaKa

IlepeueHb 3a1aHKil: BBIIIOJIHEHNUE YIIPAXKHEHUM 11O TaHHOU TEME

ITpakTnueckoe 3ansTue 8.
Tema: JIuneiinblie 1u¢depeHHaAIbHbIC YPABHEHHS BHICIIMX OPSAAKOB
IlepeueHb 3a1aHKil: BBIIIOJIHEHNE YIIPAXKHEHUM 11O TaHHOU TEME

[TpakTnueckoe 3ansTue 9.

Tema: OpHopoaHble JHHeHHbIe AU(PPepeHIHATbHbIE YPAaBHEHUS € IMOCTOSSHHBIMH
KO3 PpuureHTaMu

Ilepedens 3aaHUi: BBIITOJIHEHUE YIPAXKHEHUH 110 JAHHON TeMe

[TpakTrueckoe 3ansitue 10

Tema: Heonnopoanble JuHelHble AU pepeHHaIbHbIe YPABHEHH BBICIIUX MOPAAKOB €
MOCTOSIHHBIMHU KO3 GuIIHeHTaMHU

Ilepeuens 3aaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JaHHON TEMe

[TpakTnueckoe 3anstue 11.

Tema: JIuneitnble nu@depeHInATbHbIC YPABHEHHS BbICIIMX MOPSAAKOB C MOCTOSSHHBIMU
KO3 PUUIHEHTAMHM € PABOM YaCTHIO CHEHUAJIBHOI0 BHAA

Ilepedens 3aaHnii: BBIITOJIHEHUE YIIPAXKHEHUH IO JTAHHOM TEMe

IIpakTnueckoe 3ansatue 12.
Tema: Boripocsl cyuecTBOBaHus pelieHnH AU PepeHuaIbLHBIX YPABHEHU
Ilepedens 3aaHMii: BBIITOJIHEHUE YIPAKHEHHUH M0 JAaHHOM TemMe

IIpakTnueckoe 3ansatue 13.
Tema: Bonipocsl cyuecTBoOBaHus pelieHnH AU PepeHuaIbLHBIX YPABHEHU



IlepedeHs 3ajaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEMeE

[TpakTnueckoe 3anstue 14.
Tema: CucreMbl JuHeHHbIX T epeHIHaTbHBIX YPABHEHU I
IlepedeHsb 3aaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEME

[TpakTnueckoe 3ansrtue 15.
Tema: CucreMbl JuHeHHbIX T epeHHaNbHbIX YPABHEHUI
IlepedeHs 3aaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JAHHOU TEME

[TpakTnueckoe 3anstue 16.
Tema: CucreMbl JuHeHHbIX T epeHHaTbHbIX YPABHEHU
IlepedeHs 3ajaHUl: BBIIIOJIHEHUE YIIPAXKHEHUH 110 JAHHOU TEME

3.5. JIaGopaTopHbie padoThI
Y4eOHBIM IJIaHOM HE MPETyCMOTPEHBI

3.6. KoHTpOJIb cCaMOCTOATEIBHON PadoThI

CEMECTP 7

Kontpomas camocrosTenbHoi paboTs 1.

Tema: JIuneitnbie (U@ depeHuHaNbHbIe YPABHEHHUS BbICIIMX IMOPSAAKOB C NMOCTOSHHBIMH
K03 dunueHTamu

Ilepedens 3ajaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JAHHOM TEME

KoHnTponb camocTosiTenbHON paboThl 2.
Tema: Cucrembl JiMHeHBIX AU(depeHIHATbHBIX YPABHEHH.
IlepedeHs 3ajaHUi: BBIIIOJIHEHUE YIIPA)KHEHUH 110 JTAHHOM TEME

3.7. CamocTosiTeibHAsA padoTa CTY/AeHTOB

Pexomenmyemblie hopMBI CaMOCTOSITETIBHOM PabOTHI CTYACHTOB: 3aKpeIUICHHE MaTrepuaia Mo
KOHCIICKTY JICKIMHU, IMOATOTOBKA K MIPAKTHYCCKHUM 3aHATUAM, IMOATOTOBKA Hpel%eHTaHHfI K
JIOKJIa/1aM, TTOATOTOBKA K pa3IMyHbIM (pOpMaM MPOMEKYTOUHOW U UTOTOBOU aTTEeCTALIMH.

4. ®oH OLIEHOYHBIX CPEICTB

@®OC BKIIOYAET OLEHOYHBIE CPEICTBA TEKYLIETro, MPOMEXKYTOUYHOTO U MOCTUTOTOBOTO
koHTpois (I[Ipunoxenue 1).

5. [lepevyeHb OCHOBHOW M JONOJIHUTEILHOM Y4eOHOI TUTEpPATYPHI,
HEe00XO0AMMOi1 1151 OCBOCHUS TUCHMILTHHBI

5.1. OcHoBHas JIMTEpPaTypa
1. bopoBckux, A.B. JlubdepeHuunanbHple ypaBHEHHS : YYCOHUK M TPAKTHKYM il BY30B /

A. B. boposckux, A.U.IlepoB. — 3-e u3xa., mepepad. u jgon. — MockBa : M3garenscTBo
FOpaiit, 2025. — 568 ¢. — (Bwicmee odpa3zoBanue). — ISBN 978-5-534-21132-0. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/559423 (nara obparmenus: 08.03.2026).

2. Muddepenuunanpabie ypaBHeHus : yuebHoe nmocodue / I1. A. Benbmucos, FO. B. Iloknanosa,
T. b. PacnyTbko. — YIBSIHOBCK : YIBSHOBCKUM IOCY/IapCTBEHHBI TEXHUYECKUN YHUBEPCHUTET,
2017. — 132 c. — ISBN 978-5-9795-1771-1. — Tekct : anekrponusli // IludpoBoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:



https://www.iprbookshop.ru/106090.html (mata ooOpamenus: 08.03.2026). — Pexum nocryna:
TSl aBTOPHU3HP. MOJIb30BaTEICH

5.2. JlonoJiHUTEJIbHAS JIUTEpaTypa

1. KonTponbHble paboThl 0 Kypcy nuddepeHuanbHbIX YPaBHEHUH : IS CTYIGHTOB MaTeMar.
dak. / T.A. by3ukoBa; ['ma3oB. roc. nex. uH-T uM. B.I'. Koponenko .— I'mazos : I'TTIN, 2009 .—
22 ¢. — URL: https://lib.rucont.ru/efd/715420 (nata oopamenwus: 08.03.2026)

2. Kopones, A. B. ludbdepenunanbupie U pa3HOCTHBIC YPAaBHEHHUS : YICOHHUK U TIPAKTUKYM JIJISt
By30B/ A. B. KoponeB. — Mocksa : WznarensctBo IOpaiit, 2025. — 280 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-9916-9896-2. — Tekct : snexrponHbid // OOpazoBarenbHas
mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561221 (mara oOpameHus:
08.03.2025).

3. MeToanueckue MaTepHalibl K MPAKTHYECKUM 3aHATHIM T10 Kypcy MaTeMaTH4YeCKOTo aHalu3a.
Beim. 6. Jludbdepenunansubie ypapHenus / A.B. Kapnayxor, B.B. Maes, B.. Kapnayxoga;
I'mazos. roc. nen. uH-T uM. B.I'. Koponenko .— 2-e u3n. — I'mazos : I'TTIN, 2003 .— 19 c. —
URL.: https://lib.rucont.ru/efd/719763 (mara o6pamenus: 08.03.2026)

4. MyparoBa, T. B. uddepenimanbupie ypaBHEHHS : y4eOHHK M TMPAKTUKYM IS BY30B /

T. B. MyparoBa. — MockBa: W3marensctBo HOpaiit, 2025.— 524 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-19174-5. — Tekcr : snekrponHbid // OOpa3zoBarenbHas
mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/560212 (mara oOpateHus:
08.03.2025).

5. InyxuukoBa, E. JI. Matemaruueckuii aHanus: nuddepeHnuanbHple ypaBHeHHs @ yueOHOe
nocobue / E. JI. ITlnyxnaukoBa, b. I'. Pasymeiiko. — Mocksa : M3narensckuii JJom MUCuC,
2011. — 238 c¢. — ISBN 978-5-87623-549-7. — Tekct : anektponHbii // LudpoBoi
00pazoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/98865.html (mata obpamenus: 08.03.2026). — Pexum poctyma:
Ju1s asropusup. [lonp3oBarenei

6. [lepedyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTepHeT», NpodeccHoHATBLHBIX 023 JAHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YyeMBbIX NPH OCYLIECTBJIECHUH 00Pa30BaTeIbLHOI0
npouecca 1no IMCUMIIHHE

6.1 TlepeueHb pecypcoB HH(POPMAIMOHHO-KOMMYHUKANIMOHHOH ceTn «UHTepHeT»,
HeOOXOUMBIX /1JI51 0CBOCHMS IHCIUTLIHHBI
1. https://search.rsl.ru/#ff=21.01.2020&s=fdatedesc— OTkpbITbIii OUOIMOTEUHBIH MOpPTA

Poccwuiickoit rocymapCTBEHHONW OMOIMOTEKH, TJie MPEACTAaBICHBI MOJTHOTEKCTOBBIE MCTOYHUKH,
JIOCTYITHBIE JIJISI 03HAKOMJICHHSI.

2. http://lwindow.edu.ru — wuHbpopMaronHas cucrema «EmuHOEe OKHO JocTyma K
00pa3oBaTebHBIM pecypcam», TO3BOJISAET HAWTH HEOOXOIUMYIO JIUTEPATYPY U HHPOPMAIIHIO

6.2. IlepeyeHb He0OXOAMMBIX NPOGecCHOHANBHBIX 0a3 JaHHBIX M HHG(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

OneKTpoHHas O6ubimoreyHas cucrema «IPR SMART». Pexum JocTyma:
http://www.iprbookshop.ru

OnexTpoHHas bubnmoreunas cucrema «fOpaiit». Pexxum noctyna: https://urait.ru

DnekTpoHHO-Oubmoreunas cuctema «Jlaab» (pazmen «CereBast dneKTpoHHas OuOIMOTEKA
MeAarorndeckux By30B»). Pexum mocryna: https://e.lanbook.com

DnekTpoHHO-O0ubnoTeuHas cucrema «PykonTy». Pexxum noctyma: https://lib.rucont.ru/search



Me:xBy30BCKas 3NIeKTpoHHas oubmuoreka. Pexxum nocryna: https://icdlib.nspu.ru/

Hayunas AJICKTPOHHAS oubmmoTeKa eLIBRARU.RU Pexum JIOCTYyTIA:
https://www.elibrary.ru/defaultx.asp

HannonanbHas aeKTpoHHas nerckas ounbnuoreka. Pexxum nocryna: https://arch.rgdb.ru/xmlui/
HanmonaneHas anektponHas Oubnmoreka. Pexum mocryna: https://rusneb.ru
IIpesunentckas ounbamorexka umenu b.H. Enpiinna. Pexxum noctyna: https://www.prlib.ru

Polpred.com O630p CMU. Pexxum noctyma: https://polpred.com

7. MeToan4yeckue yKa3aHusi M y4eOHO-MeTOAUYeCKOe odecneyeHune 1Jis
00y4aromuxcs M0 0CBOCHUIO THCIUIIIHHBI

JlucuMIuiiHa ~peaau3yeTcss B COOTBETCTBUH C  YKa3aHUSIMHU «MeTtoauyeckue
PEKOMEH/IAlMU 110 OpraHU3allli 00pa30BaTEIBHOIO IPOIEcca MPU OCBOCHUM IMCIUIUIMHBDY,
pasmenieHasiMu B DMOC yHuBepcurera (€10s.ggpi.org).

Metoanyeckre peKOMEHIANM JJisi padoThl ¢ MHBAIMAaMHU U tunamu ¢ OB3 pa3menieHbl
B OMOC ynuBepcurera (€10s.ggpi.org).

8. MarepuajibHO-TeXHUUYECKas 0a3a, MPorpaMMHOe oGecrievyeHme,
He00X0IMMOoe /115l OCYIIeCTBIeHUsI 00Pa30BaTeIbHOIO MpoIlecca Mo
AACHUTIINHE

VYuebublii kopnyc 1, ayauropuu(st) 229 .
[lonHbIl mepeueHb MaTepUaNbHO-TEXHUYECKOM 0a3bl M MPOrpaMMHOIO 00ecredeHHUs
pasmenensl B DMMOC yHuBepcutera (€10s.ggpi.org).






9. PeiiTUHT-TIJIaH OLIEHKH YCII€BA€MOCTH CTYJ€HTOB

9. PeiiTUHT-TIJIaH OLIEHKH YCII€BA€MOCTH CTY€HTOB

Ob6beMm
i . . | MakcumanbHoOe
ay[AMTOPHON | Bynpy TeKylel aTTecTalMOHHON
paboTHI . . (HOpMmaruB) Wrorosas ¢popma
Jucuunnmna/ cemectp ayIUTOPHOU U BHEAYAUTOPHOU IToowmpenue HTpadsr
| o 6 KOJIMYECTBO otuera (MUH. 6as)
= 5| O PaboTH 0aioB
= o, <
=)
HuddepeHnnansabie 1. KoHTtposb noceniaemoctu 18 +10amn3a |-3 0amwna3sa Jlomyck K
ypaBHEHMUS JIeKITUH JIOTIOJIHEHUS; | HEBBIIIOJHEHHE B 3a4eTy C OLEHKON
18 | 32 | 4 |5 KOHTPOIb OCENAEMOCTH 36 +3 6aia3a |yCTaHOBIICHHbIE —50%
7 cemecTp [PaKTHYECKUX 3aHATHI 1 HOTOTOBKY | CPOKH
SaHHTI/Iﬁ KCP JOITIOJITHUTCIIb «aBToOMaT» Ipu 3a4€TE C
HOTO onenkoi — 90%
3. Pabora Ha mpakTUYECKUX 90
JUIaKTHYECK
3aHsATUsAX U 3aHATusx KCP oro
Marepuajia
KoHTpoabHble MeponpusaTus
1. KonTponbHas paboTa 30
2. Tecr 25
KomneHcarmonHsie
MEPOIIPUATHUS
1. ITucbMeHnHOE cooO1IeHue 1o 4
TeMaM MPAKTHYECKUX 3aHATUI

UTOI'o

203 (6e3 KoMIeHCaIH)




JIueT perucrpanum u3MeHeHU U qonoaHenui Kk PITJL
(puxcupyroTcs HK3MEHEHUS U TOTIOJIHEHHS [Iepe]] HayajaoM y4yeOHOro roja,
IIpY HEOOXOIMMOCTH BHECEHHSI N3MEHEHHUH Ha CIIelyIoIuil ro —

odopMIISIeTCS HOBBIN JIUCT U3MCHEHUN )

Ne Coneprxkanrie U3MEHEHUS [ara, Homep Hara, Homep
ILII. MIPOTOKOJIA MIPOTOKOJIA
3acejaHus 3ace/laHus COBETa
Kadeapel. (dakynpTera.
[Moanuce [Tonnuce nexana
3aBEAYIOIIETO dakynprera
kadenpoii
1.
2.
3.
4.
5.




[Tpunoxenue 1

®OHJA ONEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE
JANOPEPEHIIUAJIBHBIE YPABHEHUSA

1. ®oH OLIEHOYHBIX CPEACTB JIsl TEKYILIEr0o KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M MOCTUTOTOBOr0 KOHTPOJIS 10 AUCIUIIJINHE

1.1. Hactosimuit ®@onx oneHounbix cpeAactB(POC) mo mucnurmmae «/luddepernmansabie
YpaBHEHHUS» SBISIETCA HEOTbEMJIEMBbIM MNPUIOKEHHEM K pabouell mporpamme JUCHUILIUHBI
«duddepenmmansupie  ypaBHenusi» (PIII). Ha npammeiii ®OC pacnpoCTpaHSIOTCS BCeE
PEKBU3UTHI YTBEPKACHUS, NpeacTaBieHubie B PIIJ] mo nanHoi nuciumniuze.

1.2. OuenuBanne BCeX BHJIOB KOHTPOJS(TEKYIIET0, MPOMEKYTOUYHOTO, ITOCTHUTOTOBOIO)
OCYIIECTBIISICTCS 10 S-TH OaJIbHOU IIKaJIE.

1.3. Pe3ynbTarhl OlleHUBAHUS TEKYIIETO KOHTPOJIS YUUTHIBAIOTCS B pEHTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILIMHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHM HHAMKATOPAMH JOCTHKEHHS

KOMIIeTeH U

Kon komnerennuu OIIK-5
DopmMyTupOBKa Crnioco0eH oCyIIecTBIATh KOHTPOIb U OLIEHKY (OPMUPOBAHUS
KOMIIETCHIINH pe3yJIbTaToOB 00pa30BaHUs 00Y4AIOIIKXCS, BBISBIATE U

KOPPEKTUPOBATh TPYAHOCTH B O0yUYECHUU
Nupukarop HOIIK 5.1 OcymiecTBisieT BEIOOP COAEpKaHUsI, METOJIOB, IPUEMOB
TOCTHKEHUS OpraHM3aIi KOHTPOJIS U oleHKH, B ToM uncie UKT, B
KOMIIETEHIIUH COOTBETCTBUH C YCTAHOBJICHHBIMHU TPEOOBAHUIMH K

00pa3oBaTeNbHBIM pe3ysibTaTaM 00y4aroIuXcs

NOIIK 5.2 OcymecTBisieT KOHTPOJIb U OLIEHKY 00pa30BaTE/IbHbBIX
pe3yabTaTOB Ha OCHOBE MPUHLUIIOB O0BEKTUBHOCTH U
JOCTOBEPHOCTH

NOIIK 5.3 BeIsBiseT 1 KOPPEKTUPYET TPYIHOCTH B 00yUEHUH,
pa3pabarbIBaeT IPEIOKEHHS 110 COBEPIICHCTBOBAHUIO
00pa30BaTENBHOIO Mpolecca

3. ConeprxaHue OLEHOYHBIX CPEJICTB TEKYIIEro KOHTPOJIS U KPUTEPUHU UX

OLICHUBaAHUA
3.1. Texymuii KOHTPOJIb OCYHIECTBIIAETCS IPENOAABaTENEM JUCIUIIIIMHBI IPU ITPOBEICHUN
3aHATHUH B cienyromux GopMax: KOHTpOJIbHas paboTa, TecT
3.2. ®opMBbI TEKYIIET0 KOHTPOJIS U KPUTEPUU UX OLICHUBAHUS

®opma koHTpons | - Tunoas KOHTposbHAsS paboTa

[IpoBepsieMbie KOMIETSHITUN ¥ UHANKATOPHI JocTrxkeHus komrerenmuii: OITK-1: MOTIK-5.1.
NOIIK-5.2. MOIIK-5.3.

Bpewms BoinonHeHus 3a1annii:60 MUHYT.

Kpurepun onenuBanust: 00y4arommuMes MpeAIaraloTes JUisl peleH st IecTh 3a1a4.

J1s monydeHus OLleHKU «OTIMYHO» HE0OXO0IMMO pelIuTh S5 — 6 3a1a4.

Jis Ioy4eHust OLEHKHU «XOpPOIL0» HEOOX0IMMO PELINTh 4 3a/1auu.

JI71s mostydeHus OLIeHKH «yJIOBJIETBOPUTEIBHO» HEOOXOIMMO PEIINUTh 3 3a/1a4H.



1. Haiinure 4acTHOE pelieHne Qg pepeHIaIbLHOTO ypaBHEHUs

(xy? + x)dx + (y — x?y)dy = 0, ynoBneTBopsitolee HavanbHbM ycinosusm y(0) = 0.

2. Haitnute obiee perenue quddepeHiuaibHoro ypaBueHus y' + 2xy = e ",

3. IlpounHrerpupyiite ypaBHeHue y' = % +tg %
4. Haiiaure gacTHOE penienue aupPpepeHInaIbLHOr0 ypaBHeHus Y’ = sin x - cos X,

s
YOBIIETBOPSIONIEE HAYATBHBIM YCIOBHAM Y (g) = y'(f) = 0.
5. Haiigure obmiee pemrenue auddpepeHnuansHoro ypasaenus xy'"' + 2y'' = 3,
6. Haiigure obmiee perrenue auddepernnansHoro ypasaenus y'' + 9y = 3 cos 3x.

®dopma KOHTpOJsl 2—TunoBou Tect

ITpoBepsieMble KOMIETEHIIMM U MHAUKATOPBI JocTrxkeHus komrnereHiuil: YK-1: UYK-1.1. UYVK-
1.2. UYK-1.3.

Bpems BbinonHeHus 3aaaHuii: 45 MUHYT.

Kpurepuu onieHuBaHMs: 3a KaXKA0€ 3a/laHue BbICTaBisieTcs 1 6al, MakCUMasIbHbIN Oall 3a BCIO
paboty 25 6aos.

MpoLeHT BbINOMHEHMA 3343HNI OueHKa

0-49 HeyposnetsoputenoHo
50-69 YaosnetsopuTenbHO
70-89 Xopowo

90-100 OTanyHo

1. Manbl nuddepeHimanbHbie YpaBHEHHUS:

Dx3y' +8y—x+5=0 Z)yZZ—Z+x=O

ay — ay 2 _
2x_S+x_+y=0 Hx——S+xy+y =y
JuddepeHnmanbHpIMI yPaBHEHUSIMU TIEPBOTO MOPSIIKA CPEIU HUX SIBJISIFOTCSL. ..
A) 1u4 B) 1u2 B) 2u4 I 3.

2. YpaBHenue y' = % +tg % SIBIISACTCH...

A) ypaBHeHueM bepHymim

b) ypaBHeHHEM C pa3ensONMMUACS TIEPEMEHHBIMA

B) onnoponubeM nuddepeHnnanbHbIM ypaBHEHHEM

I') nuHENHBIM HEOTHOPOAHBIM AU(PEpEeHIINANTBHBIM YPaBHEHUEM NIEPBOTO MOPSAKA.

3. O6uwmit naTerpan quddepeHInaaIbHOro ypaBHeH s mepBoro nopsaka F(x,y,y') = 0 uMeer
BU/I..

A)y=x+C B)y = ¢(x,C;, ()
Byy=y +C I ®(x,y,C)=0

4. YKaxuTe JIMHEHHOE YpaBHEHHE Cpeu AU PepeHIHaTbHBIX YPaBHEHUI
A)2xyy' =y +x=0 B)}’+3"::Tx

By +.,xy=0 I xy" =sinxy

5. Ykaxwure obiee pemenne qudepeHianbHoro ypasuenus xy' = 1.
A)y=In|x|+C B)y =e®*
B)y =In|x + C| Ny=5-2x



aP  8Q

6. Beimonnenue YCIIOBHS 3 = 7x TUTst QG hepeHITHaTLHOTO yYpaBHCHHS
P(x,y)dx + Q(x,y)dy = 0 o3HauaeT, 4TO JaHHOE YPaBHEHHE. ..

A) nuHeitHoe b) onnoponnoe

B) B monsbIx auddepennuanax I') ypaBHenue bepnysm.

7. Kakas u3 maHHbIX QyHKIIHHA
A)y=e*+C b) y = sinx B) y = cosx NDy=x+1
YIOBJIETBOPSIET yPaBHEHHIO Y =y — x?

8. Ecnu y(x) — pemienue ypaBHeHus y' = %, ynoBnerBopsiroriee ycaosuwoo y(1) = 1, rorna y(2)

paBHoO...
A)0 \B) 2 B) 10 I) 15.

2
9. O6IIUM HHTErPAJIOM YpaBHEHHS ' = % Oymer...

2
A)y?:x3+C B)sinx +cosy =0 B)e* -3y =C Dx+y=0

10. YactHoe pemenne nuddepeninansaoro ypapaenus (1 +e*)y’' =y-e*npuy(0) =1
UMEET BHI...
A)y=2(1+¢e%) B)y=-2(1+¢%)

1+e*

B) y =— NDy=1+¢*

11. O6um pemienuem muddepeHnnaabHOro ypaBeHus y' + % = 2x OyneTr pyHKUMs...

Ay=x*+x+1 B)y=e*-5
B) y =sinx + cosx F)y=§x2+§
12. Tlopsanox muddepenrmansroro ypasuenus (y'')° + xy'"’ + x% + 5y’ = 0 paseH ...
A)2 b) 3 B) 1 s
13. Vkaxure BHJ o0miero peuieHus muddepeHInaIbHOTOo yYpaBHEHUS
F(x, vy, y", ., y(”)) =0
A)y =o(xC) B)y =) +C
B)y = ¢(x,(y, () I') y =\vaphi (x,Cy, Cs, ..., Cy)
14. O6uree pemenue audepeHHanpHOro ypaBHenus y''' = x + 2 uMeer BH/IL...

1 1 C1x? 1 1
Ay = x" +5x° + 2+ Gx + Gy B)y=—x*+-x*+C

2

B)y = x*+2x% + 25+ Cx + G Ty =x*+x3 + C;x2 + Cox + C
15. Jano muddepennuansHoe ypaBHenune xy'"' —y'" =0. C 1OMOIIBIO TOJACTAHOBKH
y" = p(x) momy4nm ypaBHEHHE...
A)xp'=p=0 B)p" = xp Byxp" =p Dxy' —p=0

16. O6mum pemenueM auddepeHnuaibHoro ypasuenus y*"-3 yN/x=0 spusercs...
1) y=C_1x™M+C_ 2 2)y= [3x)] M+1  3)y=sinx+C 4)y=Ce”X.

17. Cpenu npuBeZieHHBIX MU (HepeHINATEHBIX YPaBHEHUH YKOKUTE BCE T€ YPAaBHEHHSI, TOPSIOK
KOTOPBIX MOYKHO MTOHM3HTH MOACTaHOBKOM y' = p(x):



Ny"=y +x 2)y'"'=y'+y
Ay -y y=y2+1 4y -y -x=x%+1

A)lu2 B)2u3 B)3 u 4 I)1ud.

18. st mannoro auddepenimanpraoro ypasuenus y''' + y'' + 5y’ + 10y = 0 ykaxwure
COOTBETCTBYIOIIEE EMY XapaKTEPUCTUIECKOE YPaBHEHHE.
A k3 + k2 +5k=0 B) 10k = 0
B)k3+k*+5k+10=0 IN5k+10=0

19. Mano nuddepennnansHoe ypasaenue y'' — 4y’ + 2y = 0. KopHu COOTBETCTBYIOLIETO

XapaKTEPUCTUICCKOTO yPaBHEHUS OYAYT...
A) neiiCTBUTEIBHBIE M Pa3JIMYHbIC b) neiicTBuTENBHBIC M paBHBIC
B) xomriekcHO-COTpsIAKEHHBIE I') kopHeli Her.

20. O6mmM perierreM quddepenimanbaoro ypapaenus y'' + 2y’ + 5y = 0 spnsercs GpyHkums

A)y = e*(Cy cos4x + C, sin4x) B) y = e*(C; cos 2x + C, sin 2x)
B)y = C,e 3% + C,e* Iy =e *(cosx + sinx)

21. ®ynkuua y = C;e?* + Cye ™™ gBnsercsa oOIIUM peIIeHHEM JIMHEHHOTO OJHOPOIHOTO

,I[I/I(I)Q)epeHHI/IaHBHOFO YpaBHCHHUA. Torna ero XapPaAKTCPUCTHYICCKOC YPABHCHUC UMECT BU/I...

A k®+k—-6=0 B)k!+k—2=0
B)k?+3k—4=0 Nk:—k—-2=0

22. JlaHO TMHEHHOE HEOMHOPOIHOE AU PEePEHIIHATLHOE YPaBHEHUE
y" —=5y"+8y =cosx —sinx
YacTHOE pelIeHre METOIOM Io100pa ClIeIyeT UCKATh B BH/IC. ..

A) y =Acosx + Bsinx B) y = e*(Acosx + Bsinx)

B) y = A (cosx —sinx I') y = Ax(cosx + sinx)

23. YkaxwuTe obuiee peureHue auddepeHunanbHoro ypasaenus y'' — 4y = 0.

A)y = Cie? + Cxe?* B)y = Cie 2 + Cyxe™%*

B)y = Cie?* + C,e™%* I')y = C; cos 2x + C, sin 2x

24. YkaxuTe obmiee penrenue auddepeHnuanbaoro ypasaenus y'' — 4y’ + 4y = 0.
A) y = Clezx + szezx B) y = Cle_zx + sze_zx

B)y = Cie** + C,e™%* I')y = C; cos 2x + C, sin 2x

25. Jlnsa nuneitHoro HeoaHopoaHoro auddepenuuansHoro ypapuenus y' + 4y = 10x% + 1

YKaXXUTC BHUJ] HaCTHOT'O PCHICHUA C HCOIIPCACIICHHBIMU KOB(i)(l)I/IHI/IeHTaMI/I.

A)y=Ax+B B) y=Ax*+Bx+C
B) y =10x N y=x+10
3.3. Meroauueckue ykazaHus 10 MMPOBEACHUIO MPOILETYPhl TEKYIIIETO KOHTPOIIS
1. Texymuit KOHTPOJIb IPOBOJUTCS HA MPOTSKEHUE BCETO CEMECTPA.
2. C6op, oOpaboTka W OLEHUBAaHHME PE3YJIbTATOB TEKYLIET0 KOHTPOJIS

MMPOBOAATCA NPECIOAABATCIIEM, BEAYIIUM JUCIUILINHY.

3. Hpe,[[’bHBJ'ICHI/IC PE3YyJIbTAaTOB OLCHUBAHUA OCYIICCTBIIAICTCA B TCUYCHUC

HeZIeNU T0Cye MPOBEIEHUS KOHTPOIBHOIO MEPOIPUSITHSL.

4, Pe3y'J'ILTaTLI TCKYHICTO KOHTPOJIA  YYUTHIBAKOTCA B peﬁTHHF C

o

JUCIHMITIIUHE. Bce MaTr€puaibl, IOJYYCHHBIC OT o6yqa}011mxcs[ B XO0AC TEKYLIETO



KOHTpOJS (KOHTpOJIbHAs paboTa, MUKTAHT, TECT, OPTaHM3aLUs IAUCKYCCHM, KPYIJIOTO
cToyia, Mokiazd, pedepar, ordeT mo yabopatopHOil paboTe, OTYET MO IMEeNaroruyecKon
MPAKTUKE | T.I1.), JOJDKHBI XPAHUTHCS B TEUCHUE TEKYIIETO ceMecTpa Ha Kadeapax.

5. CunrtaTh, YTO TMOJIOKUTEIBHBIC PE3YJIbTaThl TEKYIIETO KOHTPOJIS
CBUJICTEILCTBYIOT 00 YCIENIHOM Tporiecce (GopMHpOBaHUS YKAa3aHHBIX KOMIIETECHIUI
WH/INKaTOPOB JTOCTH)KEHUSI KOMITETCHIIMI(ATaroB (OPMUPOBAHUS KOMITCTEHIIHA).

4. Coaep:xaHne OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTAIUU H
KPUTEPUH UX OIleHMBAHUSA

4.1. ITpomexyTOUHas aTTeCTalus MPOBOAUTCS B BUE: 3auera (7 ceM.).
4.2. ConmepkaHue OIICHOYHOTO cpenctBa. I[IpoBepsieMble KOMIIETEHIIUM U WHAUKATOPHI
noctkenusa kommerennui: OIIK-5, MOIIK 5.1, MOIIK 5.2, MOIIK 5.3

[IpumepHBIe BOIIPOCHI K 3a4ETY
1. 3amaun, npuBoasIIKe K AU hepeHnnanbHbIM ypaBHEHHUSM.
2. OcHoBHbIe TOHATHUSA TeOpUH AU PepeHIInaIBHBIX YPaBHEHUN:00bIKHOBEHHOE
mddepeHraIbHOe ypaBHEHHE, €0 MOPSI0K U CTETIeHb, pemeHne AuddepeHnnanbHoro
ypaBHEHHUS, Ha4YaJIbHbIC YCIOBUS, 3a1a4a Ko, ob111ee 1 4acTHOE pellieHus U MHTETPAJIbL.

IIpumepsL.

3. VYpaBHEeHHUs ¢ pa3AeAIOMIMMUCS TIEPEMEHHBIMU U TPUBOJSIIMECS K HUM. [IpuMepsr.
4. OpnHopoaHsle ypaBHeHus. [IpumMepsr.

5. JIuneiinbie ypaBHeHUs U ypaBHeHUs bepnyiuin. [Ipumepsl.

6. VYpaBHeHUs B MOMHBIX Tuddepeniuanax. [Ipumeps.

7. WuTerpupytonuii MHOXUTENb. [IpuMepsl.

8. Cy1ecTBoBaHUE U €IUHCTBEHHOCTD peleHus 3aaauu Komu.

9. [TonsTHs 0c0O0TO pereHus U 0co0oi Touku. [Tpumepsr.

10.  Orwubaromue cemeiicTBa KpuBbIX. C-IUCKPUMHHAHTHBIE U P-JUCKPUMUHAHTHBIC KPHUBEIE.
11.  Hekoropble ypaBHEHHUS BBICIIMX MOPSAIKOB, TOMYCKAIOIINE TOHMKEHUE MOPSIIKA.

12. CBoiicTBa pelieHni JUHEHHOTO OTHOPOTHOTO AU dHEepeHITNaTFHOTO YPaBHEHUS N-TO
HOpsAJKA.

13. Omnpenenurens Bporckoro. CTpykTypa 00111ero pemeHus JHHEHHOTO OJTHOPOIHOTO

TuQepeHMaIbHOr0 YpaBHEHHUS N-T0 MOPsIKa.
14.  Jluneitnble HeoqHOPOIHBIE U (epeHIIMaTbHBIE YPABHEHUS N-TO MOPsJIKa, CTPYKTypa X
00111eT0 pereHusl.

15.  Jluneiinble onHOpoOIHBIE MU (hepeHIInaTbHbIE YPABHEHUS BTOPOTO MOPSJIKA C
NOCTOSIHHBIMU KO3 dunmentamu. [Ipumepsr.

16.  JluneiiHble HeoqHOPOHBIE TU(PEpeHIATbHbIE YPaBHEHHS BTOPOTo MOpsIKa ¢
MOCTOSTHHBIMU K03 punimenTamMmu. MeTos Bapuaruy NOCTOSIHHBIX.

17.  Jluneiinble onHOpOIHBIE MU (hepeHInaTbHbIE YPABHEHUS BTOPOTO MOPSJIKA C
MOCTOSTHHBIMH K03 dutinentamMmu. Metoa HeonpeaenEéHHbIX ko3 duiinenToB. [Ipumepsr.

18.  IlonsTHe 0 cucTeMax OObBIKHOBEHHBIX U depeHIaIbHbIX ypaBHeHUH. HopManbHble
cucreMsl. [Ipumepsr.

19.  OOmme MeToabI MHTETPUPOBAHUS CHCTeM U hepeHInalbHbIX ypaBHEeHHH. [Ipumepsl.

IMpumepHbIe 3a1aHusI K 3a4€Ty
1. Haiigure o6ee pemenune quddepenuanpaoro ypasuenus (y + xy)dx + (x — xy)dy = 0.
2. Haiinure pemenune nudpepennmansroro ypasaenus (x2 — y2)dx + 2xydy = 0.

3. Haiiaute pemenne qudepeHnanbHoro ypapuenus y' + 2xy = 2x.

5-2xy

3y2+x2’

5. Haiiaure pemenne quddepenipansHoro ypasuenus y'' — 5y’ + 6y = 0.

6. Haiinure pemenne quddepenimansaoro ypasuenus y'' — 2y +y = x — 4.

4. Haitmure penienue nuddepeHnnanbHOro ypaBHeHusS ' =



4.3. Kputepuu olieHUBaHUS

3aueT BBICTABISETCS MO pe3yibTaraM peltuHra. Ecinu oOydarommiics

KOJINYCCTBO 6aJ'IJ'IOB, TO OH CHACT 3a4cCT.

IxaJia oneHUBAHNUA IJIA 324Y€Ta ¢ OLEHKOM:

Habpasl HeOCTAaTOYHOE

YpoBHHU Conep:karesbHoe | OcHOBHbIE IPU3HAKHU BbleJIeHUs] | AKageMHYecK %
OCBOEHHUA onucaHue YPOBHS asi OlleHKa OCBOEHHUA
HHIUKATOPO YPOBHS (peiiTuHro
B Basi
AOCTHKEHUS OLIEHKAa)
KOMIIeTeHIH
i
[ToBbIICHHBIH TBopueckas BrroyaeT HIKECTOSAIINN YPOBEHbD. OTan4HO 90-100
(BBICOKUIA) JIeSATEIIbHOCTh YMeHHe caMOCTOSTENBHO
MPUHUMATH PEllIeHUE, peliaTh
npobiemy/3agady TeOpeTUIECKOTo
WM TIPUKJIAIHOTO XapakTepa Ha
OCHOBE M3YYEHHBIX METOJIOB,
MPUEMOB, TEXHOJIOTUH.
bazoBsrii [MponykTuBHast | Brirtoyaet HMKECTOSAIIMNA yPOBEHB. Xopoio 70-89
JEeSITENIbHOCTD CnocoGHOCTH coOUpaTh,
CHUCTEMaTH3UPOBATh,
aAHAJIM3UPOBATH U TPAMOTHO
MCTIOJIB30BaTh HH(POPMAITUIO U3
CaMOCTOSITENIbHO HAMIEHHBIX
TEOPETUYECKUX HCTOUHUKOB U
WTIOCTPUPOBATH UMH
TEOPETUYECKHE TTOJIOKECHHS WITH
000CHOBBIBATh MPAKTUKY
IPUMCHCHUS
VYnoBnerBopu | PenpoayktuBHas | M3noxeHue B nmpenenax 3anad Y noBneTBOpUT 50-69
TEJTbHBIN JeSITeTHHOCTD Kypca TeOpEeTHUECKOTO U eJIbHO
MPAKTUYECKOT0 MaTepuaia
Henocraroun | OTtcyTcTBHE MPU3HAKOB YAOBJIETBOPUTEIHHOTO ypoBHA | HeynosnerBop | menee 50
13171 UTEIBHO

4.4, MeTtoauueckue YKa3aHHs 110 MMPOBECACHUIO TMPOLCAYPBI HpOMe)KYTOqHOﬁ aTTeCTallnuu

1. Cpoku mpoBeneHUs MPOLENyphl OLIEHWBAHUA: HA IMOCJIEIHEM 3aHATUU Mo mpenMmery. Ecnm
oOyyaromuiicss MO pe3ylibTaTaM pPEUTHHIOBOM CHUCTEMbl HE HaOWpaeT HY)XHOE KOJIMYECTBO
0aJUIOB WJIH JKEJIaeT MOBBICUTH OLIEHKY, TO CIAET 3a4eT COIIACHO TPEOOBAHUIM.

2. Coop, 00paboOTKa M OILCHMBAHUE PE3YJbTAaTOB MPOMEXYTOYHON aTTecTallid IPOBOAMUTCS
npernojaBaresieM, BeAyIlUM JUCIUILTUHY.

3. IlpeabsiBneHne pe3ynbTaTOB OLEHUBAHUS OCYILECTBISETCS: 10 OKOHYAHUH OTBETA CTYJCHTA U
¢bukcupyercsl B 3a4eTHON KHUKKE U 9K3aMEHAIlMOHHOMN BEOMOCTH.

4. Ilpy HaMU4MM MMCbMEHHBIX OTBETOB OOYYAOLIUXCS, MOJYUYEHHBIX B XOJ€ IK3aMEHAIIMOHHON
CECCHUHU, MaTepHUallbl XPaHATCS B TEUCHHE MECSIIA [TOCTIE 3aBEPILIECHHUS CECCUM Ha Kadeapax.

5. Ilopsitok BBITIOJIHEHHUST M 3aIIUTBl KypcoBOW paboThl periameHTHpoBaH «llosnokeHuem o
KypcoBoil pabore ®I'BOY BO «I'nma3oBckuii TocyJapCTBEHHBIN WHKEHEPHO-TIEarornueckui
yauBepcuteT uMeHH B.I'. Koponenkoy.



6. CunuTaTh, YTO NOJOKHUTEIbHbBIE PE3YIbTATHI IPOMEXYTOYHOTO KOHTPOJISI CBUJETEIBCTBYIOT 00
.YCIIEHIHOM Tpolecce (pOpMUPOBaHUS YKa3aHHBIX KOMIETEHLUUH M MHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIINH (3TanoB (GOpMUPOBAHUS KOMIIETEHIIHIHA).

5. Coaep:xaHne OLEHOYHBIX CPEACTB /IS POBEPKU C)OPMHUPOBAHHOCTH
KOMIIeTeHIUI U NHAUKATOPOB J0CTHKEHUS KOMIIeTeHIUi (IIOCTUTOTOBbII
KOHTPOJIb) U KPUTEPUM UX OLICHUBAHUS

3aganus AJ1s1 NPOBEPKH KOMIIETEHIIHN U HHAUKATOPOB J0ocTHKeHusl komneTenuuii OITK-5:
HOIIK-5.1, UOIIK-5.2, MOIIK-5.3.

Koxa komnerennuu OIIK-5

®opmyIupoBKa CriocobeH ocyecTBIATh KOHTPOJIb M OIICHKY (POpPMUPOBAaHUS

KOMITETCHIIUHI Pe3yNbTaTOB 00pa30BaHUs 00Y4AIOIINUXCS, BBISBISATH U
KOPPEKTUPOBATH TPYAHOCTH B O0yUCHUU

Nnupukarop NOIIK-5.1. OcymectBiser BEIOOpP coneprkaHusi, METOJIOB, IPUEMOB

JOCTHKCHUS OpraHu3aly KOHTPOJIS U OleHKH, B ToM yucie UKT, B

KOMITETCHIIUHT COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHHUSIMH K

00pa3oBaTeNbHBIM PE3yJIbTaTaM 00yUJaroIINXCs.

NOIIK-5.2. OcymiecTBiseT KOHTPOJIb U OLIEHKY 00pa30BaTeNbHbIX
pe3yIbTaTOB HAa OCHOBE MPUHIIUIIOB OObEKTUBHOCTH U
JIOCTOBEPHOCTH.

NOIIK-5.3. BeisiBiisieT 1 KOppeKTUPYET TPYIHOCTH B 00YUEHHUH,
paspabarbIBaeT MPeAoKEeHUs MO0 COBEPILICHCTBOBAHHUIO
00pazoBaTenbHOro MpoIiecca.

Bpewms BeimonHeHus 3agaHuii: 15 MunyT

3amanue 1. Haiinure 3nauenune C, npu kotopoMm ¢yHkuusa y = C(x + 1) sBasercs
pemenuem ypaBuenusi y' + 2 = 0.

3amanve 2. 3anumuuTe BHMJ  YacTHOro pemieHHs Yy (c  HeompeaeiaEHHbIMU
K03 puLIMEeHTaMN) TUHEHHOTO0 HEOJTHOPOAHOT 0 MU (hepeHINaTLHOTO ypaBHEHUS
y" + 4y = e* cos 2x.

Kirou k 3aganwuro 1:
y=(Cx+1)) =Clx+1)=CC+2=0,C=-2.

Ko K 3a7aHuIo 2: XapaKTepucTuueckoe ypaBHeHHe k2 + 4 = 0 uMeeT KOMILIEKCHBIE KOPHU
ki, = £2i, B 10 Bpems kak a + fi = 1 + 2i. Torna y = e*(a - sin 2x + b - cos 2x).

Kpurepun ouenuBanus:
Kaxxaplit ”HAMKATOP TOCTHXKEHUSI KOMITIETEHIIMY olleHrnBaeTcs B 10 6amios:
e TecroBoe 3amanue onenuBaercs B 10 6amioB (oTBeT Ha Bompoc Tecta ctout 0 wim 2
Oaia);
e 3ajaHus Ha COOTBETCTBHE OIleHUBAIOTCA B 10 6amtoB (kaxaoe oreHuBaetcs 0-5 0ayioB)
— 5 0ayI0B — MOTHOCTHIO MPABUIIBHO HallIEHHbIE COOTBETCTBUS;
— 4 Ganna — Tpu IPaBUIBHBIX COOTBETCTBHUS;
— 3 0amna — aBa MPaBUIILHBIX COOTBETCTBUS,



2 Gayia — OJIHO MPABUIILHO COOTBETCTBUE;
1 6aymt — OTCYTCTBHE MPABUIILHBIX COOTBETCTBUIA;
0 GanyoB — HE MPUCTYIAJ K BBINOJIHEHUIO 3a/1aHUS;

Kaxxnoe npaktudeckoe 3aganue orieHuBaercs B 10 6amios:

10 Gay10B - CTYAEHT NMPaBHIBHO BBIIOJHWI NPEATIOKEHHBIC 3aJaHNsl HAa OCHOBE
U3y4eHHOU TEOPUH, METO/IOB, IPHEMOB, TEXHOJIOTHIA;

8 6aIoB - CTYJEHT CIOCOOCH MPUMEHSTHh MOJYYCHHBIE TEOPETHUECKUE 3HAHUS B
NPaKTUYECKOH  JIEATENbHOCTH, pellaTh TUINHWYHbIC 33aJadydl Ha  OCHOBE
BOCIIPOM3BENICHNUS CTAaHIAPTHHIX AaJrOPUTMOB, TIPH BBINOJHEHUHM 33/IaHHUH
JONYCKAeT He3HAYNUTEIIbHBIC OIINOKY;

6 6aiyIoB - TIPH BBHINOJIHEHNH 3aJaHUs JOIYLICHBI IPyOble OIINOKH;

(0 6ayIIoB - CTYAEHT HE BBINOJIHWI 3aJJaHUE.

OLIGHKa 3aBHUCHUT OT NPOLCHTA BLIITOJHCHHA BCEX SaﬂaHI/If/’I.

IIkana oneHuBanusi cCG)OPMUPOBAHHOCTH KOMIIETEHIIUM U MHIANKATOPOB 10CTUKEHU S

KOMMETEeHI[UH
YpoBuu OcHOBHBIE PU3HAKHU BbIJIeJIEHUsI YPOBHSA AxagemMuyec %
OCBOEHMS Kasl OLleHKA | BBINOJH

HHIUKATOPA (OB) eHHsA
JOCTHKeHH I BCeX
KOMIIeTeHIH I 3alaHuil
[ToBbIIEHHBIHI BxiroyaeT HMKECTOAIIUNA YPOBEHb. Y MEHUE OTian4yHO 90-100
(BBICOKHIN) CaMOCTOATEJIbHO MPUHUMATh PEIICHUE, PEIIATh
npo0ieMy/3agaqy TEOPETUYECKOTO HITN
MIPUKJIATHOTO XapaKTepa Ha OCHOBE U3yUCHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIl.
bazoBsrit Bruttouaer HmkecTosmmid ypoBeHb. CriocoOHOCTh Xopomio 70-89
coOuparh, CUCTEMATU3UPOBATh, AaHATHU3UPOBATH U
IPaMOTHO UCTIOJIb30BaTh HHPOPMAIIHIO U3
CaMOCTOSITENTbHO HalIEHHBIX TEOPETUUECKUX
HMCTOYHUKOB U WIUTFOCTPUPOBATH UMHU TCOPETHUECKUE
MOJIOXKEHUS UM 0OOCHOBBIBATH MIPAKTHKY
MIPUMCHCHHUS
Y noBneTBOpUTENBbHEI | M31M0keHNEe B TIpeienax 3a1ad Kypea Y 10BIIETBO 50-69
i TEOPETUYECKOTO U IPAKTHUECKOTO PHUTENBEHO
KOHTPOJIMPYEMOTO MaTepraia
Henocratounsiii OTCyTCTBUE MPU3HAKOB YAOBIECTBOPUTEILHOTO Heynosners | menee 50
YPOBHS OPHUTEIILHO
CuutaTh, YTO TOJOKUTEIBHBIC PE3YJIBTATHI MMOCTUTOTOBOTO KOHTPOJISI CBUICTCILCTBYIOT
00 ycmenrHoM mpoiiecce (HOpPMUPOBAHMSI KOMIIETEHIIMU (Mif) U MHAUKATOpa (OB) JOCTHKEHUS
KomneTeHIMu (ui) (3Tama GopmupoBaHUs KommeTeHUuHu). Eciam oOywaromuiicss momydui

OLICHKY «HCYOOBJICTBOPUTCIIbHO», TO CUUTATh KOMIICTCHIHIO HC C(bOpMHpOBaHHOﬁ Ha JaHHOM
oTarie. HpI/I MOJIYYCHHUHN OLCHOK «YAOBJIICTBOPUTCIIBHO», «XOPOIIO» UIIN «OTINYHO» CUUTATh, YTO
MMpoBEpACMasad KOMIICTCHIUA C(I)OpMI/IpOBaHa Ha JOCTATOYHOM YPOBHC.

Memoouueckue ykazanus 0151 nposepKu OCMAMOYHbIX 3HAHULL

1. Cpoxu npoBeeHus MPOLEaypPhl OLIEHUBAHUS: 10 TpaduKy JAeKaHaTa.

2. COop, 00paboTKka M OLEHHBAHHWE pPE3YJIbTATOB IOCTUTOTOBOIO KOHTPOJS IPOBOAMUTCS
IPENoJIaBaTeIeM 0 PacIIOPSKEHUIO JeKaHaTa.




3. Hpel[’bHB.HeHI/Ie PE3YyJIbTAaTOB ONCHUBAHHA OCYHICCTBILACTCA B TCUCHUC HCACIU TIIOCIIC
NPOBEICHUST KOHTPOJIBHOTO MEPOIPHSTHS, OPOPMIISIETCS B BHIE OTYETA W XPAHUTCS B
JIeKaHaTe B TEUEHUE BCETO CPOKa 00yUeHHUs 00yUaroImerocs.
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