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1. Heab u 3a7a491 TUCHUILTNHBI
Henp aucuumumHbl: 00ydeHHE 0a30BBIM TEOPETHUYECCKHUM 3HAHUSIM MATEMAaTHYECKHMX METOOB

TEOpUU OOBIKHOBEHHBIX JU(PepeHIuaNbHbIX YpPaBHEHUH U CHOCOOHOCTSIM HX MPAKTUYECKOrO
UCTIOJIb30BAaHUS B PELICHUU PUKJIAJHBIX 33124, BOSHUKAIOUINX MPU U3YYEHUH YUCOHBIX TUCIHUILINH U
B 00JIACTH pelIeHHsI MPAKTHYECKUX 3a7a4 MPo(eCcCHOHANTBHOM NesITeTbHOCTH.

3amaun IUCLUATIINHEL:
1. 3HAaKOMCTBO ¢ OOmIEH METOJOJOTHEH, TMO3HABATEIBLHBIMA BO3MOXHOCTSIMHU, OOIICHAYYHOU U

NPAKTUYECKOH  3HAYMMOCTBIO ~ MAaTeMAaTHYECKUX  METONOB  TEOpUHM  OOBIKHOBEHHBIX
midQepeHMaNbHBIX ~ YpaBHEHHH B~ METOJAaX  HAYYHOTO  HCCIEAOBAaHHMS  IPOIIECCOB
€CTECTBO3HAHUS;

2. (QopmupoBaHue CcUCTEMbl 0a30BBIX TEOPETHYECKMX 3HAHUHA, COCTABIIAIONIMX OCHOBHOE

coziep’KaHNe TeOPHH OOBIKHOBEHHBIX AU (epeHINATBHBIX YPaBHEHH;

3. OBIaJeHHEe METOAaMH U TIPHEMaMH pEIICHUs OCHOBHBIX KIJACCOB YypaBHEHUH TeOpuu
OOBIKHOBEHHBIX IU(D(HepeHInaIBHBIX YPaBHEHHIA;

4. oBIaseHHE COAEPKATEIbHOW MHTEpIIpPETalMell U aJanTanuell MaTeMaTH4eCKUX METOJIOB TEOPUU
OOBIKHOBEHHBIX U (EepeHINATBHBIX YPaBHEHUH B peIIeHUH (YHIAMEHTAIBHBIX MpoOIeM
€CTECTBO3HAHUS;

5. oBmageHWe HaBBIKAMH NPUMEHEHHS MATEMaTHYECKUX METOJOB TEOPHH OOBIKHOBEHHBIX

midQepeHIHaNbHbIX YPaBHEHUH B PEHICHUU MPOCTEHINNX MPHUKIAIHBIX 33]a4 MaTeMaTHKU U B

npodeccuoHaNbHOM e TENbHOCTH.

Ilepeuyenb npogecCHOHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBbIX QYHKUMI U TPYAOBbIX (PyHKUMIi,
COOTBETCTBYIOLIUX NP0 ecCHOHATBHOM NeATeJbHOCTH BHIMYCKHUKOB

Konu O060011eHHbIE TPYIOBBIE (PYHKITIH TpynoBbie QpyHKITH
HaMMCHOBaHUC  Kop HaMMEHOBAHHUE YpoBeHb HaVMEHOBAHHUE [KOJ YpoBeHb
npodeccHOHaNTbHOT KBaJTUUKAU (moypoBEHb)
0 u KBaJTU (UKL
CTaHJapTa "
01.001 [legarornueckas 6 Oobmenenaror | A/01. 6
nJecKast 6
«ITemgaror JESTENBHOCTH IO byHKIHA.
(memarornyeckas OOyuenune
NeSITeTbHOCTh B MPOSKTUPOBAHUIO U
chepe peanu3aiuu
JIOMIKOJIBHOTO, 00pa3oBaTeNBLHOTO
HauansHoro mporecca B 6 Bocrurarensn | A/02. 6
o0rmero, o00pa3oBaTeNbHbIX ast 6
OCHOBHOTO OpraHu3aIusIX JeSITeTTbHOCTD
ooero, JIOIIKOJIEHOTO,
CpeHero HAYaIbHOTO
o0111eT0 oo1iero,
OCHOBHOTO 00IIIEero,
CpeIHETo 00IIero 6 PaspuBaromas | A/03. 6
oOpazoBaHus NEATENRHOCTD 6
o0Opa3oBaHus) [Tegarornueckas 5-6 [Tegarornueck | B/01. 5
ast 5)




(BocmiuTateb, JESITeTBHOCTD TI0 JeSTEIIbHOCTD
1o
YUUTEIIb)» MPOCKTHPOBAHUIO U peanu3auu
peanu3aiuu nporpamMmm
OCHOBHBIX JIOIIKOJIBHOTO
o0rmieodpa3oBarenb o0pazoBaHUs
HBIX MPOTPaMM
5-6 Ileparornueck | B/02. 6
ast 6
JeSITEIIbHOCTb
1o
peanuzanuu
porpamMmm
HAYaIIbHOTO
o0r1ero
oOpazoBaHus

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI NPOrpaMMbl

Hucunmumna  «/uddepennmanbaple  ypaBHEHHS» OTHOCHTCS K  OO0S3aTENBbHOM  YacTH
nporpaMMsl OakajiaBpuara.

Jls ocBoeHMs yueOHOro Marepuaia Mo AUCHUILIMHE UCIIONIb3YOTCS 3HaHUS, YMEHUSI, HABBIKHU,
cOopMHpOBaHHBIE B MpoLEcCe HU3yYeHHs] TUCLUIUIMH «Anredpay, «MaremMaTHUeCKUil aHaIu3y,
«I"eometpusi», «Teopust GyHKIHN KOMITJIEKCHOTO ITEPEMEHHOTOY.

3HaHUsI, yMEHUS], HaBBIKU, C(OOPMUPOBAHHBIE B IIPOLIECCE U3YUEHUS AUCIUILIIMHBI HEOOXOUMBI
JUIsL  OCBOEHMS  cienyromux  gucuuiuimH:  «lIpunoskeHuss — MaTreMaTHMYecKoOro  aHayn3ay,
«MaremaTu4eckue METOAbl B IICHXOJIOIO-IIEJAarOTMYeCKUX HCCIeNoBaHuAX», «KommnproTepHoe
MOJIEJTUPOBAHUEY, & TAKXKE JJIS IPOXOKACHUS yueOHOU U IPON3BOACTBEHHOM MPAaKTHK, MOATOTOBKH K
roCyJapCTBEHHOM UTOTOBOU aTTECTALUH.



3. [InanupyeMble pe3yabTAThI 00y4eHUsI N0 JUCHUILIMHE

Koa n
HANMEHOBaHHE
KOMIIeTeHIINH

Koa v HaumMeHOBaHHUe
HHIUKATOPA 10CTUKEH U
KOMIIeTeHIINH

Pe3yabTarsl 00yueHust
M0 AUCHUIIHHE

Yuueepcaﬂbnbte Komnemenuuu

YK-1. Crocoben
OCYILIECTBIIATh
IIOMCK, KPUTUYECKUU
aHaJM3 W CHUHTE3
uH(pOpMaIuy,
MIPUMEHSATD
CHUCTEMHBIA  ITOJIXOJI
TS peneHus
IMOCTaBJICHHBIX 3aJa4

YK-1.2 IIpumenser
jorudeckue Gopmbl U
MPOLIe Yy Pbl, CIIOCOOEH K
pedIiekcuu 1o NoBOIY
CcOOCTBEHHOM U 4yXOM
MBICJIUTEIbHOM
JESITEITbHOCTH.

- ONpEACISCT KIIFOUEBBIC MOHITUS TCOPUH
T GepeHIMaIbHBIX YPAaBHEHUH B paMKax
y4eOHOM TUCITUTLINHBI,

-0TOMpaeT B paMKax NpeAMETHOW 00JIacTh
Teopun AU PEPEeHIINATBHBIX YPaBHCHUN
CHocOoObl W METOJBI ISl PEIICHHUS
NPAaKTUYECKHX 3a/1a4;

- TPUBOTUT  TPUMEPHI
JOTUYECKUX  CTPYKTYPHBIX  (GopM H
METOZIOB  TEOpHH UG PEpEHIIMATBHBIX
ypaBHEHH B  NPO(ECCHOHAIBHOW |
MIOBCEIHEBHOM JIEATEILHOCTH,

- maccuummpyer — MareMaTHdecKue
CTPYKTYPBI u METO/IbI TEOPUH
muddepeHIaTLHBIX YpaBHEHUH;

-  KOMMCHTHUPYET H HHTEPIPETUPYET
OCHOBHBIE TIOJIOKEHHSI COZIEPIKATEIbHOM
Teopuu TUQPEpEHIATBHBIX YPaBHCHHUIA;
-pelaeT mpeIMeTHbIE 3aJa4i Ha OCHOBE
BbIOPAHHBIX MATEMATHUECKUX CTPYKTYP U
METOJIOB (DOPMAITEHOTO SI3bIKA TCOPHH
muddepeHIHaTbHBIX YpaBHEHU;

- KpUTHYECKH OLIEHUBAET aJIEKBATHOCTH U
paIMOHATIBLHOCT PE3YJIBTATOB PEIICHUS
MPEIMETHBIX 33/1a4 METOJaMH TEOPHH
JuddepeHIaIbHbIX ypaBHEHUH.

IMPUMCHCHHA

YK-1.6.
AprymMeHTUpOBaHHO
dbopmupyeT coOOCTBEHHOE
CYXJICHUE U OLIEHKY
uHpopMalnu, IPUHUMAET
000CHOBAaHHOE pelIeHNE

- ¢opmynupyeT B pamkKax y4yeOHOM
JUCHUTUTMHBL ~ OCHOBHBIE  ITOJIOKEHUS
TeopuH JuQPepeHIMaIbHbIX YPaBHEHUH;
- OOBSCHSET CYIIHOCTb, MPHHIUIBI U
OCOOEHHOCTH  OCHOBHBIX  IIOJIOKEHHIA
Teopun AU pepeHnanbHbIX YPaBHEHUIH;
- 000CHOBBIBAET u MIPOBOJIUT
JIEKOMITO3UIIHIO pemaemMoin 3ajauu
METOAaMU Teopuu U PepeHINaTbHBIX
YPaBHEHHI;

-BBITIOJIHSIET MPAKTUKO-OPHUEHTUPOBAHHBIH
aHaJN3 COJEPKAHUS OTIENBHBIX TeM W

pa3znenoB Teopun A epeHInaTbHBIX
ypaBHEHUU B paMKax y4eOHoM
JCLTUTITHBL.

Hpoqbeccuouaﬂbuble Komnemenuyuu

I1K-6

Crnoco0eH npuMeHsTh

CcrenaIbHbIe

IpECAMETHBIC 3HAHUS ITPU
peanm3anum

[IK-6.1. Opuentupyercs B
3aKOHOMEPHOCTSX, IPUHLIUIIAX U
YpOBHSX (OPMUPOBAaHUSA U
peanu3anuy coiep:KaHusl 00pa3oBaHMs




00pa3oBaTENHLHOTO B oOmactu pu3uKH U

npolecca UH(POPMATUKH; CTPYKTYPY, COCTaB U
JMIAKTUYECKUE eTUHUIIBI COIePIKAHMS
IIKOJIBHOT'O MpeaMeTa «MaTeMaTuka» 1
«H(POPMATHKA»

[1K-6.2. [IpumenseT cnenuanbHbIe
3HaHUS B 00J1aCTH MaTeMaTHKH U

WH(OPMATHUKH B 00pa30BaTeIIbHOM
npouecce
[1K-6.3. IIpousBoaut oTOop

BapHATUBHOTO COJEPKAHUS y4eOHOTO
IpeIMETa C y4EeTOM B3aUMOCBSI3U
YPOUYHOU ¥ BHEYPOUHOU (hopM
o0ydeHus] MaTeMaTuKe U HHPOPMaTHKE

4. O0beM yueOHOM TUCHUILINHBI U BUABI Y4eOHOI padoThl
OO61mas Tpy40€MKOCTh AUCLHUILIMHBI COCTABIAET 3 3aueTHbIe enuHuLbl (144 yacoB), BKItoyas
IPOMEKYTOUHYIO aTTECTaLHIO.

B 610t Da6 Bcero CeMeCTpBI
uj yueOHO paboThl
4acoB 5)
z Bcero: 144 144
g Jlexumnu (JIek) 36 36
o]
o [IpakTiueckuie 3aHATHSA (B T.4. CEMUHAPHI) 36 36
% (ITp/Cem)
= JIaboparopubie 3ausaTust (J1a0)
2 NunuBunyansabie 3ansatus (13)
xR
g = | 3a4er ¢ olenkoii
=
<=
=
;“ § Koncynpranus k ak3ameny (Konc)
o O
= E
ls:% ® | Kypcosas pa6ora (Kp)
CamocTosTenbHas paboTa CTYAEHTOB, B T.U. C 9 9
UCIIOJIb30BaHUEM 3JIEKTPOHHOTO 00yueHus (CP)
[ToaroroBka k sx3ameny (KoHTposb) 27 27
3a4eT
Bun npomexyTouHON aTTecTanuu ouceH
KO
OO0mas Tpy10eMKOCTH (110 MJIaHY) 144 144




5. ConeprxkaHue TMCUMILUIMHBI MO pa3iesam (TeMaM) U BUIaM 3aHATHI

S
£ =
: o
g5 1 3 22 2
=557 = |28 | i
HanmenoBanwue paszzena (Tembl) S| 22§ ¢ E Q 5 % S % §
1> = < =
JUCIUILTAHBI 2| g E 2 23| © g | 5 z 2
< 4 S < X
Q T g == o,
=8 = = 5 S
8 o
[N
Cemectp 5
Beenenne B TCOPHIO  OOBIKHOBEHHBIX OIIK-8
2 57 | 77 VK1

nudepeHIaIbHBIX YPaBHCHUH

Paznen 1. luddepennuanbabie Tecr,
ypaBHEHUs TIEPBOTO MOPSAKA KOJUIOKBH

OIIK-8 yM
10 10 16 3 YK-1 KOHTPOJIb
Has
pabota
Paznen 2. luddepenumansupie ypaBHEHUS BBICIIETO MOPSIIKA
Tema 1. [lnddepenmanbabie ypaBHESHHS Tecr,
BBICLIETO MOPsAKA, JOITyCKAIOIIUE OIIK-8 cobecento
YK-1 BaHHE
IOHIDKEHUE ITOpAIKA 2 8 10 20
KOHTPOJIb
Hast
pabota
Tema 2. JIuneitasie nudhepeHnmansHbe Tecr,
ypaBHEHHUs OyrII<Ki8 cobeceno
6 | 10 16 | 32 ’ BatHe
KOHTPOJIb
Has
pabota
Pa3zpnen 3. CucreMbl IMHEMHBIX OIIK-8 Tecr,
muddepeHIMaTbHBIX YpaBHEHUN YK-1 cobeceno
2 4 6 12 BaHHUC
KOHTPOJIb
Has
pabora
dopma NpOMEKYTOUHOM aTTeCTAIUU 03 Tect
(3a4eT C OlEHKON) '
Bcero 3a cemecTp: | 36 | 36 9 144
Hroro: | 36 | 36 9 144

ITmanb! IMPOBCACHU A yqe6HBIX 3aHATUN OTPAXXCHBI B MCTOANYCCKUX MaTCpUaAIaX (HpI/IHO)KCHI/IC
1).

6. KoHTpoJb KauecTBA 0CBOEHUSI AU CIHUILTHHBI
KoHTposnp kauecTBa OCBOEHHUS y4eOHOTO MaTepuaya Mo JUCIHILIMHE MPOBOIUTCS B (opme

TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallMM B COOTBETCTBUU C «llosoxennem
0 (dopmax, TMEPUOTUYHOCTH M TIOPSJAKE TEKYIIErOo KOHTPOJS YCHEBAEMOCTH M TIPOMEKYTOUHOM
arrectanuu odydaronuxcs B ' bBOY BO UaTT V.

Jns arrecrauuu O0y4aromMXcs Ha COOTBETCTBHME MX IEPCOHATIBHBIX JIOCTHXKEHUIN
TpeOoBaHUSAM 00pa30BaTENbHON MNpPOrpaMMbl HCHOJIB3YIOTCS OICHOYHBIE MaTepuaibl TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH M MpoMekyTouHoi aTTectauuil (IIpunoxenue 2).




YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIIUHT

copmMupoBana copmMupoBana chopMupoBaHa
He chpopmuposana q)qlz)lcnfqﬂo b E IleJl:OM (l)ﬂ(?JIHOI()thlO
«He 3auTeHo» «3a4uTeHo»
«HeyIIOI.’::!(’)f)?OpI/ITeJI «Y/10BJ1€TBOPUTEJIbHO» «Xopouo» «OTINYHO»
Onucanue KpUTepUEB OLIEHUBAHUS
OO6yuaronuiics OO6yuaromuiics OO6yuaronuiics OOyuaronuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET:
- CYIIIECTBEHHbBIE - 3HaHUs - 3HaHHE U - riyOoKwue,
npoOenbl B 3HAHUAX | TEOPETUYECKOTO MTOHUMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuaia; | MaTepuana; OCHOBHBIX apryMeHTHPOBaHHbBIE
- JIOITyCKaI0TCs - HETIOJTHBIE OTBETHI HA | BOIIPOCOB 3HAHUS
MPUHIUIHATIBHBIE OCHOBHBIE BOITPOCHI, KOHTPOJMPYEMOT0 | IPOrPaMMHOI0
OIIMOKH MIPpH OTBETE | OMHMOKH B OTBETE, o0beMa MaTepuaa;
Ha OCHOBHbBIE HEI0CTaTOYHOE POrPaMMHOTO - IOJIHOE TIOHUMaHHUE
BOTIPOCHI OMIIeTa, MOHMMAaHHE CYITHOCTH | MaTepuaa; CYIIHOCTH U
OTCYTCTBYET 3HaHHE | U3JIaraeMbIX BOIIPOCOB; | - TBEPHAbIC 3HAHUSI | B3aUMOCBS3H
Y TIOHNMaHUE - HEYBEpPECHHBIC U TEOPETHYECKOTO paccMmaTpuBaeMbIX
OCHOBHBIX IMOHSTUI U | HETOYHBIC OTBETHI HA Mmarepuaa. MIPOLIECCOB U
KaTeropuii; JOTIOJTHUTEITbHBIC - CIOCOOHOCTH SIBIICHHUI, TOYHOE
- HeTIOHUMAaHHe BOIIPOCHI; yCTaHaBIUBAaTh U 3HaHHWE OCHOBHBIX
CYLIHOCTH - HEJIOCTAaTOYHOE OOBSICHATH CBSI3b MOHSTHIA B paMKax
JIOTIOJTHUTETTHHBIX BJIa/ICHUE TUTEPATYPOH, | IPAKTUKHU U 00CyX1aeMbIX
BOTIPOCOB B PAMKax PEKOMEHIOBAaHHOM TEOPHH, BBISBIATh | 3aJIaHHIA;
3aJjaHul OuseTa; porpamMmoit IPOTUBOPEYHS, - C1I0COOHOCTH
- OTCYTCTBUE YMEHHS | TUCIUTUINHBL; poOIEMBI U yCTaHABJIMBATH U
BBITOJIHATh - yMeHHe 0e3 rpyObIx TeHJICHLIUH OOBSICHATH CBSI3b
NPaKTHYECKHE OmMOOK pemraTh pa3BUTHS; MIPAKTUKU U TEOPUH;
3a/IaHus, MPAKTUYECKHE 33IaHUS. | - IPABUJIbHBIE U - IOTHYECKU
NpeyCMOTPEHHBIE KOHKpETHbIE, 6€3 MocJeI0BaTeNbHbIE,
porpaMmoit rpyOBIX OLIMOOK, coziepKaTesbHbIE,
JTUCIIATUTHHEI, OTBETHI HA KOHKPETHBIC U
- OTCYTCTBHUE HIOCTaBJICHHbBIE MCYUEPIIBIBAIOIIINE
TOTOBHOCTH BOIIPOCHI; OTBETHI Ha BCE
(crmocobHOCTH) K - YMEHHE peliaTh 3a/aHus Ounera, a
JIICKYCCHH M HA3KasI MPaKTHYECKHE TaKKe
CTENEHb 3a/laHusl, KOTOPBIE | JIOTIOJIHUTENbHBIC
KOHTaKTHOCTH. clenyer BONPOCHI
BBITIOJTHUTB; HK3aMEHaTopa;
- BJIaJIeHUE - YMEHHE peniaTh
OCHOBHOM MPAaKTUYIECKHE
JIUTEPATypOH, 3aJ1aHus;
PEKOMEHJIOBaHHOH | - HAJIM4Ke
MporpaMMon COOCTBEHHOM
JVCIUTUTHHBI, 000CHOBaHHOM
Bo3MmoskHBI MO3UIIMHU T10
HE3HAYUTEIIbHBIE o0cyKIaeMbIM
HETOYHOCTH B BOIpOCaM;
pacKpheITUH - cBOOOIHOE

OTHEIILHBIX

HCIIOJIB30BaAHHEC B




TMOJIOKEHU OTBETax Ha BOMPOCHI
BOIIPOCOB OWyieTa, | MaTepHaliOB
MIPUCYTCTBYET PEKOMEHJ0BaHHON
HEYBEPEHHOCTH B OCHOBHOU U
OTBETax Ha JONIOTHUTEIHHON
JIOTIOJTHUTETbHBIC JUTEPATYPHI.
BOITPOCHI.

7. YyeOHO-MeTOAMYECKOEe 00eceYeHne JUCIMITIUHBI

Y4ebHo-MeToInuecKoe 00ecreueHne TUCIUIIMHBI BKIIIOYaeT pabouyro mporpammy
JTUCIUIIMHBI, METOINYECKHE MaTepHallbl, OLICHOYHbIC MAaTEPUAIIbI.

[TosiHBII KOMITIEKT METOAMYECKUX JT0KyMeHTOB pasMmelieH Ha DMOC I'bOY BO Uurl'Y.

Y4eOHo-MeToanyeckoe 00ecredeHne caMoCTOSTEIbHON paboThl 00YYarOIINXCs BKIIIOUACT:
y4eOHUKH, ydeOHBIE TOCOOHS, HIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPChl, METOIUYECKNE MaTePHAIbI.

CamocrosiTenbHas paboTa oOydaromuxcs siBisieTcss popMoi opranuszanuud o0pa3oBaTeIbLHOTO
mpoiiecca Mo AUCIUIUIMHE U BKJIIOYAET CIEAYIOIINE BUABI ACATEIHHOCTU: MOUCK (10adop) U 0030p
HAyYHOW M y4eOHOH IMTepaTypbl, 3JIEKTPOHHBIX HMCTOYHUKOB HMH(GOpMAIMU MO H3y4aeMOW TeMe;
paboTa ¢ KOHCIIEKTOM JIEKIHiA, , MMOJATOTOBKA COOOMIEHMs (IOKIana, pedepara, cce); BBITOTHEHHE
WHAUBUAYAIbHBIX 3a/IaHUI; TIOJrOTOBKA K IPAKTHUECKUM.

8. IlepeyeHb OCHOBHOI U I0NOJTHUTEIBLHON y4eOHOI JIuTepaTyphl

OcnosHas tumepamypa:
1 Apuounba, B. U. O0bikHOBeHHBIC qrddepenianbphbie ypasHenus / B. . Apnonba. — M.: U3a-Bo
MIIHMO, 2014. - 341 c. // HaunonanbHas snektpoHHas oudnuorexka (HOb). — Pexxum nocrymna:
http://H36.pd/catalog/000199 _000009. 007571558/.
2. CtexnoB, B. A. OcHOBBI TE€OpUU HHTETPUPOBAHUS OOBIKHOBEHHBIX A (PepeHInanbHbIX
ypaBHeHuit: yue0.mocobdue st By3oB / B. A. Creknos. — M. : U3narenscto FOpaiit, 2019. — 427 c.
I/ 9BC «}Opaiity». — Pexxum moctyna: https://www.biblio-online.ru/book/osnovy-teorii-integrirovaniya-
obyknovennyh-differencialnyh-uravneniy-438461
3. ITanTenees, A. B. O6bikHOBeHHbIE AU]depeHnanbHble YpaBHEHUs: NMpakTHueckuili kype / A. B.
ITanrenees, A. C. fxumona, K. A. PridakoB. — M.: Jloroc, 2009. - 383 c. // HaumonannHas
AJIEKTPOHHAS oubnmoTexa (H9Bb). — Pexum JocTymna:
http://H36.pd/catalog/000199 000009 006634407/ .

Hononnumenvras numepamypa:
1. Tpenorun, B. A. O6bikHOBEeHHBIE AU(epeHnranbHble ypaBHeHUs: yueOHuk / B. A. TpeHorus. —
M.: ®uzmatnut, 2009. - 311 c. // HaunonansHas snexkrponHas 6udiuoreka (HOb). — Pexum nocryma:
http://H36.pd/catalog/000199 000009 004414584/
2.. AnameeBa, E. A. [ludpdepenunansusie ypaBHeHus: koHcniekT Jekmmii / E. A. AnameeBa. — Camapa:
OI'OBY BIIO III'YTH, 2014. - 105 c. / HaunonaneHas snektponHast oubnuoreka (HOB). — Pexxum
noctyma: http://H36.pd/catalog/000199 000009 02000019639/
3.Kynukos, A. H. [luddepenunansusie ypaBueHus. TeopeMsl, puMepsl, 3a7auu: yued. nocodue / A.
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Ipunaoxenue Nel

OueHoYHbIE MATEPHAJIBI
no aucuuminHe «/Audpepenuuaibubie ypaBHEeHU)

1. OIIeHO'lHBIe MaTepHuaJbl Jd TEKYIIEro KOHTPOJIsA

1.1. TecToBBIE MaTEPHAIBI

Paznea 1. «IndpepenunabHbie ypaBHeHUs IEPBOT0 MOPSIAKA)
3ananue 1.YcTaHOBUTH TUI CIEAYOMMX TU(depeHMaIbHbIX YPaBHEHNUH IEPBOT0 NOPSIIKa

JuddepennnanbHoe ypaBHEeHHE

Tun nuddepeHnnansHOro ypaBHeHUS

1. (1 —y)dx— (1 —x)dy =0
o xy' +y = xy2lnx

3V — 2y =xe®*

4 2xy—=3)dx+(x*+1)=0

r_ ¥
g Xy =y+xtg

1. InddepenunansHoe ypaBHEHHE C
pa3AeSIOIIUMUCS IEPEMEHHBIMH.

2. YpaBHenue bepuysm.

3. OnHopoanoe nuddepeHnnanbHOe
ypaBHEHHE.

4. YpaBHeHUE B MONHBIX AuddepeHimanax
5. Jlunentnoe muddepeHnaIbLHOe

YpaBHCHHUC.

3a,Z[aHI/Ie 2.YcTaHoBUTH THUI (S (571474:0)11150,€ I[I/I(I)(I)epeHLII/IaJ'ILHHX ypaBHeHI/II\/’I IIEPpBOTo MopsAAKa.

JudpdepeHnnanbHoe ypaBHEHUE

Tun nuddepeHnanTbHOro ypaBHeHUs

xy' —y = xcos?Z
1. x
2.2xyy’ =x° +y°
X

o .}"_xez
3.V T,

2 Y+ 2xy =2xe [y

5 (x? + siny)dx + (x* — cosy)dy = 0

1. Tuddepennuanbuoe ypaBHEHHE C
pa3aeNaoIUMUCS TIEPEMEHHBIMU.

2. YpasHenue bepryuin.

3. OmHopoaHoe muddepeHuansHoe
ypaBHEHHE.

4.YpaBHeHue B MOJHBIX AU depeHmanax
5. Jlunertnoe muddepeHmaibHOe

ypaBHEHHE.

3ananue 3.YCTaHOBUTH TUI CIEAYIOUINX AU PepeHIINaTbHbIX YPaBHEHUI IEpBOT0 MOPS/IKA.

JuddepennnanbHoe ypaBHEHHE

Tun quddepeHnraibHOro ypaBHEHUS

1 ye¥dx +(y +e*)dy =0

xy' —y = xsin?

5=

2

1. IuddepenunansHoe ypaBHEHUE C
pa3aeAIOIUMUCS IEPEMEHHBIMU.

2. Ypasuenue bepryu.




3. V' + 2xy = 2x3?y?

3. OnHopoanoe nuddepeHnnanbHOe

'r —

4, y + ytgﬂc " cosx
o 1+y?

5. y = 1422

YpaBHEHHUE.

4.YpaBHeHHE B NOJHBIX Iu(epeHnuanax

5.JIunelinoe auddepeHmaiIbHOE ypaBHEHUE.

3ananue 4.Y CTaHOBUTH TUI CIEAYIOUINX TU(PEepeHIINATbHBIX YPAaBHEHUH IEPBOTO MOPSIKA.

JuddepennnanbHoe ypaBHEeHHE

Tun muddepeHanTbHOrO ypaBHEHUS

1 B3x%y— sinx)dx+ (x*cosy)dy =0
, ¥+ ytgx = secx

3 xy' =5y+x

o (L+e)yy' = e

5 (2xy® +4y)dx + (3x*y* +4)dy =0

1. TuddepenunansHoe ypaBHeHUE C
pa3IeISFOIIUMHUCS TICPEMEHHBIMH.

2. YpaBHenue bepuymiu.

3. OmHopoaHoe muddepeHInaIbHOS
ypaBHECHHE.

4. YpaBHEHHE B IOJIHBIX
muddepeHImanax

5. Jluneitnoe auddepeHmmaIbHOS

yYpaBHEHHUE.

3ananue 5.YCcTaHOBUTH TUIN CieyOMMX IuddepeHnalbHbIX YpaBHEHUH IEPBOTO MOPSIIKA.

JuddepennnansHoe ypaBHEHUE

Tun auddepeHnnanbHOro ypaBHeHUs

1 21:(1 + . /x? —y)dx—,fxz —vydy =0

2.y = 2%

3V +2y=x%+2x
4. (x —y)ydx —x*dy =0

g xy' —2x% [y =4y

1. uddepennuanbuoe ypaBHEHUE C
pa3AeAIOMIUMUCS TIEPEMEHHBIMHU.

2. YpaBaenue beprysm.

3. Onnopoanoe nuddepenmnuanbHoe
ypaBHEHHUE.

4.YpaBHeHue B MOJHBIX quddepenmanax
5. Jluneitnoe audpepeHnmansHoe

ypaBHEHHE.

3ananue 6.Y CTaHOBUTH THII CIEAYIOUINX TU(GepeHIINaTbHBIX YPABHEHUH IEPBOTo MOPSIKA.

JuddepenunansHoe ypaBHEHNE

Tun auddepeHunanbHOro ypaBHeHUs

1.:}” — Zxﬁ = -El-_}r
o (xy' = Dinx =2y

1. uddepennmanbHoe ypaBHEHUE C

Pa3eSIOMUMHICS TIEPEMEHHBIMH.

2. Ypasuenue bepnymnmn.




3 _}r’ = 51;_}1

3. OgHopoanoe audhepeHIHaTEHOE

4 ydx + (2 /xy—x)dy =0

5 (x — cosy)dx + (xsiny + cosy)dy = 0

ypaBHEHHE.
4.YpaBHEHUE B MOJTHBIX
nuddepenimanax

5. Jlunerinoe muddepeHmaibHOe

yYpaBHEHHUE.

3ananue 7.Y cTaHOBUTH TUI CleAYOMUX AU(depeHnaIbHbIX YpaBHEHUH IEPBOTO MOPsAKa.

JuddepennmranbHOe ypaBHEHHE

Tun nuddepeHimanbHOro ypaBHEHUS

2x,[y

oy = x(yr— W}

3 e’(1+x2)dy—2x(1+e¥)dx=0
4 (xy* +e*)dx —xdy =0

l}."r —_ i}!
1. x

1

cosZy

c (lenx — )rix + (%z — siny) dy =0

1. InddepenunansHoe ypaBHEHHE C
Pa3ACIAIOMIMMUCS IEPEMEHHBIMHU.

2. YpaBHenue beprymm.

3. Onropoanoe muddepernmranpHOS
ypaBHEHHUE.

4.YpaBHEHHUE B IIOJHBIX
muddepenimanax

5. Jlunerinoe muddepeHmaibHOe

ypaBHEHHE.

3amanue 8. YCTaHOBHUTH THII ClieAyOMUX AU epeHnnanbHbIX ypaBHEHUH IEPBOTO MOPSIIKA.

C

JudpdepeHnnanbHoe ypaBHEHUE

Tun quddepeHnnaibHOro ypaBHeHUs

1 ¥+ 3xy = 2x*y?

(=) v+ (G- ay =0
3. 5/1+y2 +yyV1+ 22 =0
4, (% +y*)dx— 2xydy =0

5 X2y ' +xy+1=0

1. TuddepenunansHoe ypaBHEHUE C
pa3iesIoIUMUCS IePEMEHHBIMU.

2. YpaBHenue bepHymm.

3. OmHopoaHOe M dhepeHInaTbHOS
ypaBHEHHUE.

4.YpaBHeHUE B MOJHBIX
muddepeHmranax

5. Jluneiinoe muddepeHmantbHoe

ypaBHEHHUE.

Paznen 2. «IuddepenunanbHble ypaBHEHHsS] BTOPOT0 MOPSIAKA»

1 TMII TeCTOBLIX 3aJJaAHMIA.

nuddepeHIanbHbIe ypaBHEHN, pa3pelleHHble OTHOCHTEIBHO CTapliel MpOu3BOIHOM.

Iy
1. PeurenneM quddepeHIHanbHOr0 ypaBHeH s
)y = —3cosx+ C;x + G,

= 3cosx

ABISIETCS (PYHKLIUS:




6 Y= 3cosx+ C;x
g) Y = 3sinx+ C;
nYy = 3sinx + C;x + (G

nY = 3cosx+ Cyx + G,

LU —2x
2. Pemenvem nudpepenimanbioro ypapuenusy = 5e™ spnsercs GynKmms:
5 _
y=-e 2+ Cix+ G,

V= —ie“x +Cix

a)
0)

y = _Semx gy Cix+ G,
B) 2

N y = 53‘2" +Cix+ G,

H) _}" == E_zx + Clx+ Cg

" 2
3. Pewennem nuddepenunansroro ypasaenusy — X+ 3x + 1 gppgercs QyHKIHMS:
x* x® a? C C
Jf=— —_ —_
WY=Lt T HCx+G
6)Y =X-+3X+ 1+, X+,
xa
J=—
y=-+

2
2 4 Cx+ G,
B) 2

2 z
y="+S4+Cx+C,
T) 3 2

3 z
y=x—+3i—|—£‘1x
) 3 2

"o .
4. Pemennem muddepeHnanbHoro ypapenusy bsin2x

= —gsin2x—|— Cix+ G,

ABISETCS (PYHKLUSA:
a)y
6y = 12co082x + Cix +
g) Y = b6cosx+ Cyx + G,

ny = —12cosx+ Cix+ G,

n) Y = —cosx+ Cix+ G,

" o_ .x 2
5. Pemenuem nuddepenumansaoro ypasaennsy — € T X7+ OX apnsercs GyHKIHS:

.'?(-'4

— 3 x
a)y—u—kx +e* +Cix+ G,



2
6)y=x?—|—x2+ex+£‘1x—|—(j‘2

xE-
B)y=£—|—x2—|—£‘1x—|—£‘2
.'7(-'3 2
)yz?t’)x +Cix+ G
r
=

_* 3 x
H)y— , Txte +Cix+ G,

0o .3
6. Pewrernem quddepermuansaoro ypastennsy — X° + COS 2X gpnsercs QyHKIHMS:

)J’=i_cozzx+clx+£‘2
a
6)}’ =— - + Cix+ G,
5 .
.}I :xT_Slnzx+Clx+ Cz
B) 5 4
_}’ _ x” ac052x+clx+ Cg
r) 4
x> coOs2x
l[) 5 4

2 THII TECTOBBIX 3aJaHMI:

muddepeHIManbHble  YpaBHEHUS, HE COAEPIKAILEro SBHO HEM3BECTHYIO (DYHKIMIO
¥r "

— =
.1. Pemienue nuddepeHnanbHOro ypaBHeHusT — 6x ) ecTb QYHKIUS:
7
6x6
J = —
2) ) m € + G
k!
Sx6
6) y= T Cl + CE
g) Y = Inx+Cix+Cx
ny=-—x*+Cx+ G,
1
H)y = glnx—l— Cix+Cx
5 y T 24
Pemenue nuddepenmaibHOro ypaBHeHUS x~ ecTb QyHKIUS: a)
= 2

y=-x3C+G,

)_}" == ngCI_FCE

B



y— 2 42
r)} —25:&: C,+ G

I[) _}" == XEC1+ Cz

10y" = E},’

. Pemenue nuddepeHnnanbHOro ypaBHEHUS x” ecTh PyHKIHUSA: a)
10 12
:}" - E Xiﬂcl + Cz

.F=i 2
6)} X P o

5 Y = 3lnx+ C; + G,

3

0 y = Eﬂnx(}l + G,
10 =

ﬂ)y =?EnxaCl+C2

2
159" = =4/
) x} €CTb QYHKIUS: a)
= 1

15 17
:}" - ; IiECl + Cz

. Pemenune muddepenHnnanbHOT0 ypaBHEHUS

2 18
_}"=EXZC1+C2

6)
15 12
_}J =—Xz Cl + (‘:2
B) 2
2
y =—Inx(C, + G,
1") 15
y = = InC,x+ C,
1) 2
[ Vv "y
. Pemenune nuddepennnanbHOro ypaBHeHUS x~  ecTb (PYyHKIMS: )

5 12

g =
8

}J‘:_

5 JInClx—k G,
nY = gEnClx +C,

J—ExfaC +C
;[)J_s 11 L2
19

—I}r’ = 3}1”

6. Peenne nuddpepeHanbHOro ypaBHEHUs X €cTb (PYHKLUS:



nY = 3nCix + G,

7

av'' =y

) x‘} ecTb (pyHKIHS: a)
is

_}J = i I?CI—F Cz

. Pemenue muddepeHInanb HOT0 ypaBHEHUS

15 =
6) .}J == ; xiECl + Cz

g) ¥ = TinxC, +

g
5 V= ;InxClx—i— C

g T
9 V= ;xaClx—F G,

T
2y’ =
. Pemenue nudepeHnnaabHOro ypaBHEHUS ) x:} ecTb (PyHKIUS: a)

2 B

7
5) V= EInClx + G,

2
) V= ;InClx + G,

2 I
]")'}J = ;szl+C2

1
ny = Tx7C; + G,
3 THII TECTOBBIX 3a{AHUIA;

muddepeHnanbHble YpaBHEHUS, HE COJIEpIKallle IBHO IEPEMEHHYIO.

— 2
1. O6H_Iee peuieHuc III/I(b(I)epeHHI/IaHBHOFO YpaBHCHUA 2 {:5 + -}!)-}! "= 2 + (-—’}!.rj UMECT BU.
a) Cy

6)‘?; (C,y+5C;, —3)2 = +x +C,



Cizn|cly+3| = xC,

B)
)Cizn|(:1y+ JCy?T=3| = +x+C,
Ir)t1

o Ne(Voy +5)2 = +x +

— 2
2. O6mee pernenue nudepeHuaNTbHOT0 YpaBHEHUS 24+ y)y" =7+ 0" UMEET BH/I;
ZJC +4C,—T7 =+x+G,
a) Cy

6) CIJEL}J + CE = ix + CE
B)Ciizmcly—ﬂ = +x+C,

ﬂ)é!nlﬂ'ly—k JCy2—=7| = +x + €,

3. O6mmee pemrenue nudGepeHITMAIBEHOTO YPAaBHCHHS

2 JCy+13C,—1=+x+G,

a) €1
—(N; +13N;)=xx+C

6) Cx (Vy 1) 2

2(13+1)y" =1+ (y')?

HMECT BU:

p) Ci(N; + 13N, — 2) = +x + G,

N CIn|Cyy +JC,y?P — 136, | = +x + G,
»Ci(Cy—1)z=13x+G,

— 2
4. Obmee pemenue nudhepeHIuaIbLHOr0 ypaBHEHUS 210 +y)y" =9+ () MMEEeT BU/I:
2 [Cy+10C,— 9 = +x +C,
a) Cy

—JCv+90, — 11 = +x + L
6)C 1} 1 2
1

=Gy +9C, = 11x+G,
j JCy+11C, = 9x + G,

r)_1

B)

"o 42
5. O6mee pemrerne aubdepeHINaIbHOro ypaBHeHHs Y — 1+07) MMeeT BU/I:

a)c—lizn|cly +J(C ) —1| = +x + G,



5) In|Cy+./Cy—1| = £x + G,

C,In|C,y+ [cfyz - 1‘ =+x+C,
B)
2 Gy-1|
r)Cl In 1.,T| —X—FCQ

0 In|Cyy — 1| = xC,

rr
6. O61ee pemrenne muddepeHIHaTLHOro ypaaenns Y — Y HMeeT BU:
2 Iy + ¥2+2C,| = +x + G

B) _}J = i-ﬂClx—‘_ Cz
r) Inly + Cix| = Cx

y _
2 a’rctga = [,X

r
7. Obmee pemenne nudpepeHIHATBHOTO ypaBHeHAs) 1+y MMeeT BUJ:

a)In|1 +y+ /(A +)2+2C|=+x+C,

5) En|y +. v+ ZCl| =xC,

(1+3)°
B) 2

r) In|y +.Jyi+ C1| = xC,

1+y

Cl - iXCQ

arct
1) g €1

xC,

L
8. O6mee pemenne aubhepeHINAIBPHOrO YpaBHEeHHS Y 2y UMeeT BUJI:

a)ﬁ%!n|y+1x}fz + Cll =+x+C,

- T .FE =
6)C1£n|} +,Jy*+ 2| =x(;

B)é!nh@y—hf}r? + 1| =+x+C,

r)%zn|cljr+ JVE+ G| =+x+C,

ia?”.:"t‘g'f‘y;_lj =+x +
H) Ci W2

Kpurepun onenku



-OlleHKa  "OTAMYHO"  -3aCIy’KMBAeT  CTYJEHT, OOHApYXMBIIMH  BCECTOpPOHHEE,
CHUCTEMAaTUYEeCKOE U ITy0OKOoe 3HaHuE y4eOHO-IPOrPaMMHOI0 MaTepuana, BhIMOMHUBIIUN 90%-
100% 3amanmii;

-OlICHKa "XOpoIIo'"- 3aciy)KMBaeT CTYJIEHT, OOHAPYKUBIIUKA TOJIHOE 3HAHUE y4eOHO-
MPOrPaMMHOTO MaTepHalia, YCIEIIHO BRITOIHSIOMNN TpeycMOTpeHHbIe 3ananus, 60%-80%;
OlLIeHKa "yJIOBJIETBOPUTEILHO" -BBICTABIISIETCS CTYIEHTAM, JIOMYCTUBILINM ITOTPEIIHOCTH

u BeinonuuBinM 30%-50%;

-OlleHKa "HEYyIOBJIETBOPUTENIBHO" -BBICTABIISIETCA CTYJEHTY, OOHAPYKUBIIEMY MPOOEIBI
B 3HAHHUSX OCHOBHOTO Y4YeOHO-MPOTPAMMHOIO MaTepuaia, JOIMYCTHUBIIEMY NPHHIUMUATHHBIC
OLIMOKY B BBIMOJIHEHUU IPETyCMOTPEHHBIX TECTOM 3aJIaHUM.

-OLICHKa '"HEYJIOBJIETBOPUTENBHO"- CTAaBUTCSA CTYJACHTaM, KOTOpbIC BBIMOJHUIN
npaBwibHO MeHee 20% 3agaHuid.

1.2. Bonpocsl au1si cobece10BaHusI

Pazneal. «/luddepennuanbHbie ypaBHeHHS EPBOro MOPAIKA
1. Maiire ompenenenue nuddepeHInaTIbHOTO YpaBHEHUSI MEPBOrO MOPSIKa U €ro
oO1ero penieHus (MHTErpasia).
2.Chopmynupyiite 3amauy Komm s muddepeHIManbHOr0 ypaBHEHUS MEPBOTO
NOPSAJKA U YKAKUTE €€ FEOMETPUUECKUNA CMBICIL.
3. [Jaiite reomeTpruyeckoe UCTOIKOBaHUE MU((HEepeHIINaTLHOTO YPaBHEHUS MIEPBOTO
opsiika OOBSCHUTE TEOMETPHUYECKHII CMBICI OOIIETO U YaCTHOTO PEIICHHI.
4.ChopmynupyiiTe TeopeMy O CYIIECTBOBAHUM M EAMHCTBEHHOCTH pEIICHUs
Qg epeHnaIbLHOr0 YpaBHEHHUS IIEPBOTO MOPSIIKA.
5.[Jaiite ompenenenue auddepeHIMaTFHOTO ypaBHEHUS C  Pa3AeisIolUMU
NepeMeHHbIMU. M310KUTe METOA HaxXoKIeHUs ero oOuiero pemenus. IlpuBenute
IIPUMED.
6./laliTe ompezneneHne OTHOPOAHOTO TU(DPEPEHIIMATBEHOTO YpPaBHEHUSI TIEPBOTO
nopsaka. M3noxure MeTo1 HaxoXAeHus ero oouiero pemenus. [Ipuseaure npumep.
7.Jlalite ompeneneHue JUHEHHOTO AUQPGEPEHIIMATBFHOTO YpaBHEHUS TIEPBOTO
nopsijika. M3noxuTe MeTo HaXoXAEHUsS ero o0ILIero peuieHns MerooM Jlarpamxa.
IIpuBenure nmpumep.
8. Nznoxure METOJT HaXO0KICHUA oO1iero peleHus JIMHEHHOT O
mubdepeHIManTsHOTO  ypaBHEHUsT TEPBOTO  MOpsAAKa MeToAoM  bepHymmu.
IIpuBenure nmpumep.
9. Jlaiite ompeneneHue JIHHEWHOTO MU depeHIanTsHOr0 ypaBHeHUs bepHysuin.
N3noxuTe MeTo1 HaxoXIeHus ero oomiero pemenus. [IpuBenure mpumep.
10. JlaiiTe omnpeneneHue mudGhepeHIMaTbHOTO  ypaBHEHUST B TOJHBIX
mubdepennmanax. M3noxxkuTe MeToA HaXOXACHHUS €ero OoOLIero pemieHus.
IIpuBenure nmpumep.
11. 3anumure GopMyITy A HAXOXKIECHUS HOPMHUPYIOIIETO MHOXKUTEJS, 3aBUCSIIErO
OT OIHOM mepemeHHou. [IpuBeauTe npumep.

Paznen 2. «AuddepeHunaibHble ypaBHEHHS BHICIIETO MOPSIAKA

Tema 1. «/Iu¢pdepeHunanbHble ypaBHEHHUs, A0IYCKAIOLIHE TOHNKEHUE TIOPAIKA)
1. latite onpenenenne nudPpepeHINATBPHOTO YPaBHEHUS BTOPOTO MOPSIKA U €ro
oOmero penieHus (MHTETpasa).
2.Chopmynupyiite 3anauy Komm ana nuddepeHnmanibHOro ypaBHeHHs] BTOPOTO
nopsiaka.
3. YKaxuTe reoMeTpHUIEeCKU CMBICT HAYaJIbHBIX YCIOBHH M5 T depeHITnaIbHOTO
YpaBHEHHUS BTOPOI'O MOPSAKA.
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4. ChopmynupyiiTe Teopemy CyIIECTBOBAHUS M €IMHCTBEHHOCTH PELICHHS 3aJlauu
Komm mist ntuddepeHranbHoro ypaBHeHusI BTOPOro MOPsIKa.

5. JlaliTe reomerpuueckoe UCTOJIKOBaHUE JU(DPEepeHIINAIBHOTO YpaBHEHUS
BTOPOTO TIOpSiIKA M OOBSICHUTE TEOMETPUUYECKUN CMBICT OOIIEro W YacTHOTO
penieHu.

6. M3noxxkure Meron pemeHus AUPQGEPSHINATHPHOTO YpPaBHEHUS Pa3pelIeHHOTO

; ; o V™ = F (O
OTHOCHUTEJIbHO CTaplliell MPOU3BOJHOM T.€. ypaBHEHUN BUA
7. Wznoxxure  MeTOoN ~ TOHIKEHUS  MOpsijaKa Ui WHTETPUPOBaHUS
I depeHIMaIbHOr0  YpaBHEHUS BTOPOrO MOpSAKAa, HE COJEpIKAIIero SBHO

F:], ___,},{::—1]]

n) _ (
UCKOMYIO (QYHKIIUIO T. €. ypaBHEHHUU BUA .}"{ )= flxy

8. Nznoxure METO[ MOHM)KEHUS NopsiKa JUIs UHTETPUPOBAHUS
I QepeHaIbHOr0  YpaBHEHUSI BTOPOTO IMOpsAAKA, HE COAEpIKallero sBHO
HE3aBUCUMOM MEPEMEHHOMN T. e. YpaBHEHUU BHUJIA.

Jr'i’ﬂ] = fl:}’,}”, _}1”’___’}:{;‘_1:'].

Tema 2. «JIuneiinbie quddepeHnnaIbHbIe YpaBHEHHs] BTOPOI0 NOPSIAKA ¢ MOCTOSHHBIMH
KO3 punueHTaMu»
1. Jlaiite onpeneseHue JIMHEWHOTO OJIHOPOJIHOTO U HEOJHOPOJHOIO
Ju(epeHIMaIbHOr0 YpaBHEHUS N-T0 MOPsAIKa.
2.CopmynupyiiTe ~ OCHOBHBIE  CBOMCTBAa  YacTHBIX  PEHICHUWH  JIMHEHHOTO
0JIHOpOHOTO AU epeHnanbHOro ypaBHEHHUs.
3. laiiTe ompeneneHne JIUHEHHO 3aBUCUMBIX U JIMHEWHO HE3aBUCUMBIX (YHKIMNA U
IIPUBEINUTE IPUMEPBI.
4. Chopmynupyiite TeOpemMy ISl JIMHEHHO HE3aBUCHUMBIX PEHICHUH JIMHEWHOTO
0JIHOpOJHOTO AU hepeHInanIbHOro0 ypaBHEHHMSL.
5. Cdopmynupyiite Teopemy JUisi ONpPEACIICHUs] CTPYKTYpbl OOIIEro peIieHus
JUHEHHOTO OJTHOPOJHOTO U (hepeHINaTEHOTO YPaBHEHUsI BTOPOTO MOPSIIKA.
6.3anmumure Gopmyny U1 OOMIETO  pEMICHHs JIMHEWHOTO  OJHOPOJHOTO
TudepeHMaIbHOr0  YpaBHEHUST ~ BTOPOrOo  MOpsiika ¢ MOCTOSIHHBIMU
K03 puLmeHTaMI B ciydae JeNCTBUTENIbHBIX pa3IMuHBIX KOpHel
XapaKTepUCTHUECKOTo ypaBHeHus. [IpuBenure npumep.
7.3anumure  Qopmysny g OOIIEro  pelieHuss JIMHEHHOro  OJHOPOAHOIO
TupdepeHMaIbHOr0  yYpaBHEHUsT ~ BTOPOrO  MOpsAAKa  C  MOCTOSIHHBIMH
KO3 uUIIMEeHTaMH B Cily4ae JeHCTBUTENbHBIX PABHBIX KOPHEH XapaKTepUCTHYECKOTO
ypaBHeHus. [IpuBennrte npumep.
8.3anmumure ¢Gopmyny i OOMIErOo  pEImIeHHWs JIMHEWHOTO  OJAHOPOJHOTO
TupdepeHMaIbHOr0  YpaBHEHUS ~ BTOPOro  HOpsiiIKA € MOCTOSHHBIMU
KodpuimeHTaMl B CilIy4yae KOMIUIEKCHBIX KOpHEH  XapaKTepUCTHUECKOIO
ypaBHeHus. [IpuBennre npumep.
9.3anmumuTe  CTPYKTypy  OOIIEro  pemieHuss JIMHEWHOTO0  HEOJIHOPOIHOTO
T epeHMaIbHOr0 YpaBHEHUST C MOCTOSHHBIMU  KO3((UIMEHTaMH BTOPOTO
nopsiika.
10. 3anummTe  CTPYKTYpy  OOINEro  peHIeHHss  JIMHEHHOrO  OJHOPOIHOTO
mubdepeHIMaNbHOTO YpaBHEHUS C TOCTOSHHBIMH KO3((dUIIMEeHTaMH BTOPOIO

HOpsIIKA .
11. Chopmynupyiite mpaBUIIO Ui HAXOXKJAEHUS YaCTHOTO pEIIeHUs JIMHEHHOTrOo
HEOJHOPOAHOTO A depeHInalIbHOTO  YpaBHEHUS c IIOCTOSTHHBIMHU

Kod(duIIMeHTaMH BTOPOT0 MOPsKa C MPaBOil YaCThIO CHEIHATLHOTO BU/A.

12. Wznoxure OOIIyl0 CXeMy  pelleHUus  JIMHEHMHOr0  HEOJHOPOJHOIO
T depeHMaIbHOr0  ypaBHEHUST C MOCTOSHHBIMU  KO3((UIIMEHTaMH BTOPOTO
MOps/IKa METOJJOM BapHalliy MPOU3BOJIbHBIX OCTOSIHHBIX. [IpuBeauTe mpumep.
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Paznen 3. «Cucrembl TUHeHHBIX TU(PepeHIHATbHBIX YPABHEHUI»

1. 3anummuTe oOmUK BHI HOPMAJIBHOW CHCTEMBI OOBIKHOBEHHBIX AH(hepeHIInaTIbHbIX
ypaBHEHUI TIEPBOTO MOPSIKA U HAYATbHBIC YCIOBHS .

2. Chopmynupyiite Teopemy Kommu nias HOpMmanbHOW cucteMbl aAuddepeHIInaaIbHbIX
YPaBHEHUU IIEPBOTO NOPsIKa.

3 TlokaxuTe, 4YTO cHCTeMa JBYX JMHEHHBIX OJHOPOAHBIX U depeHIINaTBEHBIX
ypaBHEHUU TIEPBOTO TIOPSKA MOXET 3aMEHeHa OJHHM JHHEWHBIM nuddepeHuanbHbIM
ypaBHEHHEM BTOpOro nopsaka. [Ipusenure npumep.

4. V3M0KUTE METOJl HAXOXKJIEHHUs OOIIEero pemieHus CUCTEMbl JABYX JIMHEHHBIX
OJTHOPOAHBIX AU(PepeHInaNbHbIX YpaBHEHUH, NEPBOrO MOPsAKA B CiIydae MPOCTHIX KOpHEU
XapaKTepUCTHUECKOTO ypaBHeHUs. [IpuBeauTe mpumep.

JKpurepuu ouenku

® OIEHKAa «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CIM OH IMPOSBHI BCECTOPOHHEE,
CUCTEeMAaTUYECKOE U ITyOOKOE 3HaHWE MATEePHAIOB M3yUYEeHHOW JNUCIUILIINHBI, YMEHHE CBOOOIHO
BBITIONHATh 3aJlaHUsl TMPEIyCMOTPEHHON MPOrpaMMOil, YCBOMBIIMI OCHOBHYIO U 3HAKOM C
JIOTIOJIHUTEIBHON JIUTEPATYpOr, PEKOMEHAOBAaHHOW Mporpammoi. Kak mnpaBuiio, OLEHKA
«OTJIMYHOY» BBICTABIISICTCS CTYACHTY, NPOSBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B IOHUMAaHUH,
M3JI0’KEHUU U UCTIOJIb30BAHUU MaTEPHUAaIOB U3yUYE€HHOM AUCHUIUIMHBI, 0€3yNMpedHO OTBETUBIIEMY
Ha BOTIPOCHI;

®  OIICHKA «XOPOIIO» BBICTABISETCS CTYJICHTY, MMOKA3aBIIEMy CHCTEMATHUYSCKHHA XapakTep
3HaHWUW, IO TUCIUIUIMHE, OTBETUBLIEMY Ha BCE MPEIIONKEHHBIE BOMPOCHI, HO JOMYCTHUBIIEMY
P 3TOM HETIPUHIIMITHATILHBIC OIINOKY;

® OICHKA «YJOBICTBOPUTEIILHO» 3aCIy)KHBAaeT CTYACHT, OOHApYXHUBIIUKA 3HAHUE
MaTepuaiga HM3y4yeHHOW AUCHMILIUHBI B 00BeMe, HEOOXOAMMOM IJs JajbHeilend yueObl u
npencrosimeid  padoTel 1O TPO(dEeCcCUy, CHPABISIONMNACA ¢  BBIMOJIHCHUEM  3aJaHHA,
MPEeyCMOTPEHHBIX MPOrPaMMOil, 3HAKOMBI C OCHOBHOH JIMTEpaTypoil, PEKOMEHIOBAaHHOM
nporpamMmoii. Kak TpaBHIIO, OIIGHKa «YyJIOBJICTBOPHUTEIHHO» BBICTABISETCS CTYACHTAM,
JOMYCTUBIIMM MOTPEIIHOCTh B OTBET€ HA TEOPETUYECKHE BOIMPOCHIM(MIU) MPHU BBHITOIHEHUU
MPAKTUYECKUX 3a/IaHUK, HO 00JIaIaf0IUM HEOOXOIUMBIMH 3HAHUSMHU JUTSI UX YCTPAHCHHS IO
PYKOBOJCTBOM TpenoAaBaTesi, TM00 HeMPaBUIHHO BBIMOIHUBIIEMY MPAKTUYECKOE 3aJaHKe, HO
M0 YKa3aHUWIO TMPETojaBaTelisi BBIOJHUBIIUM JApyTHe 3aJaHds W3 TOTO JKe paszzena
JVCHIUTUTHHBI,

®  OIEHKa «HEYJOBJIECTBOPUTEIHHO» BBICTABISETCS CTYJEHTY, OOHAPYKUBIIEMY CEpPhE3HBIC
npoOiieMbl B 3HAHMSIX OCHOBHOTO MaTepuaia HW3YYeHHON AUCHUIUIMHBI, JOMYCTHBIIEMY
MPUHIMITHATBHBIC ONMIMOKH B BBINOJHEHUHM TPEIYCMOTPEHHBIX MporpaMMmoi 3amanuii. Kak
MpaBWJIO, OIEHKA «HEYAOBIETBOPUTEIBHO» CTAaBUTCSA CTYIEHTaM, KOTOpble HE MOTYT
MPOJIOJDKUTh OOYUYEHHE WM MPHUCTYIHUTh K NMPOPECCHOHATBHOU JIEATSIBHOCTH 10 OKOHYAHUHU
By3a 0e3 JOMOJHUTENbHBIX 3aHITHIA MO COOTBETCTBYIOIICH AMCUMIUIMHE, HE OTBETUBIIMM Ha
BOIIPOCHI OMJIeTa M JIOTIOJTHUTEIBHBIC BOIIPOCHI, U HEMPABUIHLHO BBITIOJHUBIIEMY MPAKTHUECKOE
3aJJaHHe.

®  OICHKA KHEY/IOBJICTBOPHUTEIHHO)» BBICTABISICTCS TAKKE €CITH CTYJICHT:

- ocJie Havyayia codbecenoBanmsl (KOJUIOKBUYMa) OTKA3aJICs €T0 C/IaBaTh;

- HapylIWJ IpaBWiIa clauu coOeceloBaHus (KOJUIOKBHMYMA): CIUCHIBAJ, MOJCKa3bIBall,
00OMaHOM TIBITAJICS TIOMYYUTH 00JIe€ BHICOKYIO OIICHKY U T.JI.

1.3. Kputepum ouenku pedepara
He npexycmorpeno

1.4. Kputepum oleHKH J1a00paTOPHOIi padoThI
He npenycmotpeno

1.5. Kputepuu o11eHKH Npe3eHTalUu
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He npenycmotpeno

1.6. Kpurtepuu ouieHkH NopTdhoauo
He npexycmoTpeno

2. OueHOYHbIE MaTepPHUAJIbI 1JIsl IPOMEKYTOYHOM aTTecTaluu
2.1. IlpumepHbIii NepeyeHb BONPOCOB /IS 3a4eTa ¢ OLEeHKOIi.

1.OcHoBHBIE TOHATUS Teopun audepeHIMaNbHBIX — ypaBHEHHH.  3amauw,
npUBOAALIMe K TU(PepeHIHaTbHbIM YPAaBHEHUSIM.

2. T'eomerpuyeckuii cMbICT OOBIKHOBEHHOTO au((epeHInanbHOro ypaBHEHUS
IIEPBOrO MOpAJKA U ero peuieHus. [lose HanpaBieHui, HHTErpaibHbIE KPUBBIE.
3.3amava Kommm mis nuddepeHnnaab-HOro ypaBHEHUs MmepBoro mnopsiaka. Teopema
CyILIECTBOBAHUS U €AMHCTBEHHOCTH peleHus 3aaaun Kommn.

4. ITonarue ocoboro pewmenus AuddepeHnnanbHOro ypaBHeHus. MeTo1 U30KIKH.
5.0OcHOBHBIE  KJacchl  OU(QepeHInaIbHbBIX  ypaBHEHUH TEPBOTO  TOPSJIKa,
MHTETpUPYyEMBIE B KBalpaTypax.

6.3amaua Komm mis nuddepeHnnanbHbIX ypaBHEHHI BTOPOTo mopsaka. Teopema
CYLIECTBOBaHMs M €AMHCTBEHHOCTH pemieHus 3agaun Kommu. [lonstue oOuiero u
YaCTHOT'O PELICHUMN.

7. ludpdepeHunanbHple  ypaBHEHUS € pa3feSIIOIIMMUCS U Pa3/ieIeHHbIMU
NIEPEMEHHBIMU U METOJIbl UX PELICHHUS.

8.0OxHopoanble GyHkuuu. OpHoponanble auddepeHnalIbHble YpaBHEHUS MEPBOTr0O
nopsjaka u auddepeHnnaibHble ypaBHEHNS IPUBOIALIMECS K HUM.

9.JIuneitHoe audepeHnaIbHOE ypaBHEHUE IEPBOTO U €r0 METO/IbI €T0 PELIEHMSL.
10. MeTox Bapranuy Npou3BOJIbHON OCTOSIHHOM.

11. VYpasnenue bepnynnn

12. luddepennmanbHbpie ypaBHEHHUS BBICIIMX ITOPSIKOB.

13.TlocranoBka 3amaun Komm a1 nuddepeHIuanbHbIX  YpaBHEHUH BBICIIMX
MOPSIIKOB M TEOPEMA CYIIECTBOBAHMS U €IMHCTBEHHOCTH €€ PELICHUS.

14. TlonsThe oOIIEr0 M YacTHOrO peleHuil auddepeHnnanbHbIX ypaBHEHUH
BBICILIUX TOPSIIKOB.

15.OcHoBHble  THNBI  JU(QepeHInanbHbIX  YpaBHEHUH  BTOPOro  MOPAJKa,
JIOIYCKAIOIINX TOHMKEHHE MOPSAAKA U METO/IbI UX PEUICHUS.

16JIuneitble ogHOpOAHbIE AU depeHInalbHble YpaBHEHHs BBICHIMX MOPSAKOB,
CBOMCTBA UX PEIICHUMN.

17.JluHeiHO  3aBUCHMMBbIE W JIMHEWHO HE3aBUCHUMbBIE CHCTEMBI  (DYHKIIHIA.
HeoOxomumoe  ycioBue  JMHEWHONH  HE3aBUCHUMOCTHM  CHUCTEMBI  (yHKIUH.
Omnpenenurens Bponckoro. dyHaameHTanpHas CUCTEMA PELICHHUM.

18.JIuneitHble OHOpOAHBIE AM(QepeHInanbHbIe YpaBHEHUSI BTOPOro TMOpsJIKa ¢
MOCTOSTHHBIMU KO3 (QULIIEeHTaMHU.

19. CtpykTypa 00IIero pemeHust JMHEHHOT0 OJHOPOAHOTO TU(depeHIIMaTILHOIO
YpaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 pUIIMEeHTaMu.

20. XapaKTepuCTUUECKOE YpaBHEHHE.

21. CTpyKTypa 4yacCTHBIX U OOLIET0 penieHni JTMHEHHOTr0 0JTHOPOAHOTO YpaBHEHUS B
3aBUCUMOCTH OT KOPHEU XapaKTEPUCTUUECKOI0 YPaBHEHHUS.

22. CTpyKTypa OOIIEero peuieHus JMHEWHOTO HEeOJHOPOAHOro IuddepeHanibHOro
YpaBHEHMSL.

23.JIuneiinble nuddepeHnuanbHble YpaBHEHUS! BTOPOTO MOPAIKA C MOCTOSHHBIMU
K03 puImeHTaM1 U TPABOM YaCTHIO CTICIIMAIBHOTO BUJIA.
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24.Jlunelinple  HeoAHOpoaHBIe audQepeHnManbHble  ypaBHeHHs. Meron (Jlarpamxka)
BapHally IPOU3BOJIbHBIX IIOCTOSTHHBIX.

25.00mas cxemMa MeToAa MoAOOpa YacTHOTO pELIeHHS JUHEHWHOro HEOIHOPOIHOTO
T pepeHIaIbHOro YpaBHEeHUs!, BTOPOro MopsaKa.

26. Cucremsbl nuddepeHunanbupix ypaBHeHH. Hopmanbable cucteMsl quddepeHnanbHbIX
YPaBHEHHUI NIEPBOTO MOPAIKA.

27.3anaya Komu nmst HOpManbHOM cuctemMbl. Teopema CyliecTBOBaHUSA M €AMHCTBEHHOCTH
pewenus 3agaun Komm. O61ee u 4yacTHOE perieHusl.

28.001mas cxema pelIeHus JHHEHHBIX CUCTEM ypaBHEHUH MOCTOSHHBIME K03 uuneHTamMu
METOJIOM HCKIIFOUEHUS HEU3BECTHBIX.

29.HopmainbHasi cucremMa ypaBHEHUH B BEKTOpHOW ¢opme 3ammcu. CTpykTypa OOIIero
pEILICHUS B BEKTOPHOM BUJIE.

30.00mass cxemMa pemIeHUusT HOPMaJbHOM cHucTeMbl AuddepeHInanbHbIX YpaBHEHUH
METO/IOM CBEIEHHUS K 3a7aye OThICKAaHHWS COOCTBEHHBIX YMCEJI M COOCTBEHHBIX BEKTOPOB
MaTpPHULIbI CHCTEMBI.

Kpurepum onenku:

- OILICHKA «OTIMYHO» (5 OaisIoB) BHICTABISETCS, €CIIM CTYIEHT BJIaJeeT 3HAHUSAMU U NPE/ICTaBICHUSIMU
[0 PEIICHUI0 3aJaud; BHIOOP CHOCOOOB pEIIEHUs 3ajauyd TIpaMOT-HBIM; pacCyX JAE€HUS HOCAT
apryMEHTHPOBAaHHBIN XapakTep; MPeI0KEHHbIE CIIOCOOB! pelIeHHs 3aJjaud UMEIOT NPo(hecCHOHAIBHYIO
HaIPaBJIEHHOCTb;, CTYAEHT TMPOSIBISIET TBOPUECKUM IMOAXOJ] K PELICHUI0 IIOCTAaBIEHHBIX 3ajady,
OTCYTCTBYIOT OILIMOKH;

- OLEHKa «XOopoIo» (4 6ayioB) BHICTABISAETCS, €CIM CTYJEHT BJIAJCET 3HAHUSAMU U NPEACTABICHUSIMU
[0 PEUICHHIO 33J]a4uM; B BHIOOpE CIIOCOOOB PEIICHUS 3a/layd JOMYyCKaeT He3HAUYUTEIbHbIE HETOYHOCTH,
pacCyXJIeHHs apryMEHTUPOBAHBI; PEIICHHS HOCAT OCO3HAHHBIN XapakTep;

- OIIEHKA «YJIOBJIETBOPHUTENIBbHO» (3 0asia) BHICTABIISETCS, €CIIM 3HAHUS U TIPEJICTABIICHUS CTYACHTA IO
MPEeNIOKEHHOM 3a7jaue HOCSAT pPa3pO3HEHHBIM XapakTep; B BbIOOpe cCMOCOOOB pelIeHUs 3a7aud
JIOTYIIEHbI OITNOKH; pEIIeHNs HOCST OrpaHUYEHHBIHN, peNpOAyKTUBHBIN XapakTep;

- OLIGHKA «HEYJOBIETBOPUTEIbHO» (0 OaysIOB) BBICTABISAETCS, €CIU CTYJIEHT MMEET CYIIEeCTBECHHBIC

mpoOeNbl B 3HAHUSX U MPEICTABICHUAX MO MPEIIOKEHHOW 3ajade; MpH BBIOOpPE CIOCOOOB pelIeHHs
3aJ1a4uM JOMYIIEHbI OLIIUOKH; pacCyKIeHHs 0€3/10Ka3aTeIbHbl.

CBelIeHI/lﬂ 00 YTBEPIKIACHUU IPOTrPaMMBbI HA oqepez]Hoii y‘leﬁﬂblﬁ roa v perucrpanuu H3MeHeHM

YueOnbrit Pemenwne xadenps BuecenHnble M3MEHEHMS IToanuce 3aB.
rof (Ne mpoTokouna, Kagenpoi
JiaTa)

15



16



