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1.OBEM JUCIUIIJIMHBI

Bcero: 8 3aueTHBIX eauHull (288 akageMUYecKuX Jaca)

ouHas popma oOydeHUS

" Ha Bcro Cemectp
Bun yueOHoii padoThI

THCIHILTHHY 3 4
AynuTopHbIe 3aHATHSA (BCETO YACOB), 106 60 46
B TOM 4YHCJIE:
Jlexuuu 46 30 16
IIpakTuueckue 3aHATUSL 60 30 30
CamocrosiTe/ibHasi padoTa (Bcero 4acoB), B TOM 4HcJe: 182 120 62
Konrponbhas pabora 28 18 10
KypcoBas pabora 30 30
IToaroToBka K 3K3aMeHy, 3a4ETy 45 27 18
Jpyrue BUIIbI CaMOCTOSATENBHON pabOThHI 79 75 4
Bu npomMeKyTOYHOM aTTeCTAINHT: 3a4eT, 9K3aMeH 9K3aMeH | 3ader
O0mas TPy10eMKOCTh THCHHMILIUHBI M TPYA0EMKOCTH 10 288 180 108
ceMecTpaM B yacax:




2.MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

Hucuunnuna «luddepenunanbapie ypaBHEHU» OTHOCUTCS K 00s3aTeIbHON
yactu brnoka 1. [ucuuruimHa JOTMYECKHM M COJAEP)KATENIbHO B3aMMOCBS3aHA C
IpyruMU  TPO(eCcCHOHATBHBIMA  JUCHUIUIMHAMU: MaTeMaTHUYECKUM aHAaJH30M,
anreOpoii, reoMeTpue, YMCIEHHBIMU METOJaMH, y4eOHOH W MPOU3BOJCTBEHHOM
NPAaKTUKAaMHU, OHa HCIOJb3YeT OCHOBHBIE MATEMATUYECKUE TOHSATUS M METOJbI
pelIeHus: MPaKTHUECKUX 3ajad.

OcBoenue aucuuminHbl  «/luddepennmansapie  ypaBHEHHS»  JOJDKHO
ONUpPAThCS Ha TMPOYHYylo Oa3y 3HAHWNA, YMEHMH | HaBBIKOB, IOJyYEHHBIX
abUTypueHTaMH B IIKOJBHOM Kypceé MaTeMaTHKd U OOYy4YaloIMMHUCS B XOJE
U3YyYEHHUS JUCIHUIUIMHBI «MaTeMaTuyeckuil aHallu3)» Ha MEepBOM M BTOPOM Kypcax
oOyueHus.

Pe3ynbrarel M3yuyeHUS AUCUUIUIMHBI HEOOXOAMMBI JJISi HM3YyUEHUS TaKuX
JUCHMIUIMH KaK YpaBHEHMsI C YaCTHBIMU HPOU3BOAHBIMH, (PYHKIIMOHAIbHBIN
aHaJln3, YUCICHHBIC METO/IbI, BAPHAIIMOHHOE NCYUCICHUE K MHOTHX JPYTHUX.

3.IIJIAHUPYEMBIE PE3YJIbTATbHI OBYUEHUS

Lenpro ocBoeHust AucuMIUIUHbI «/uddepeHnunanbupie ypaBHEHUD SBISETCS
YCBOEHUE OCHOB TEOpUU JIUPPepeHIInanbHbIX ypaBHEHUH, MOATOTOBKA
KBaJIM(ULIMPOBAHHOTO MaTEMaTHKa, CHOCOOHOTO MIPUMEHSITh MOTYYEHHbIE 3HAHUS B
Pa3IMYHBIX 00JaCTIX HAYKH U €€ IPUIIOKEHUSX.

3ajmayaMyd  OCBOEHHUs JUCHUIUIMHBI  «/luddepenunanbupie  ypaBHEHUS»
SBJISIFOTCSL:

- OCBOEHUE OCHOBHBIX MOHATUN TeopuH AU epeHInaTbHbIX YpaBHEHUN
1 UX CBOMCTB;

- OBJAJCHME METOJaMH MAaTeMaTHYECKOrO MCCIEI0BAaHUsA CpEIACTBAMU
niddepeHnanbHBIX YpaBHEHUH;

- OBJAJCHUE METOJAMHM W MpUEMaMHU pEUICHUS MPUKIATHBIX 3a7ad U3
pa3InyHbIX 00J1aCTEN MAaTEMATUKH, PU3UKH U JIP.

B pesynbrare u3ydeHus Kypca OOydyaromUiics JOJKEH YCBOUTH OCHOBHBIC
MOHATUSL TEOPUH OOBIKHOBEHHBIX JU((PEepeHIInanbHbIX YPAaBHEHUM, MPOCTEHIIINE
METO/bl KA4eCTBEHHOTO WCCJICJOBAHMS ypaBHEHUHM W HUX CHUCTEM, WMETh
MPEACTAaBICHUE O METOJax pelieHUusT OOBIKHOBEHHBIX udQepeHIanIbHbIX
ypaBHEHUH U YPAaBHEHUI B YaCTHBIX MMPOU3BOAHBIX TIEPBOTO MOPSIKA.

KomnereHuuu, c])opanyeMLIe B pe3yJjibTaTe¢ 0CBOCHMSA JUCHHUILIMHBI:



- CnocobeH pa3pabaTbiBaTh, aHAJIU3UPOBATh U BHEAPATH HOBBIE MATEMAaTUYECKHUE
MOJIEJIN B COBPEMEHHBIX €CTECTBO3HAHUM, TEXHUKE, YKOHOMHKE M YIPABICHHUH
(OIIK - 2).
B pe3ynbTaTe M3yd4eHHs TUCHUILIMHBI, 00yUYarOIIHICS T0TKEH:

-3HaTh OCHOBHBIC MOHATUS TeOpHuH TU(PPEPEHINATBHBIX YPaBHEHUN U UX CUCTEM, a
TaK e X CBOMCTBA, JOKa3aTeIbCcTBa, MeTo bl pemrenus (OIIK-2);
-YMeTh pemiath MPakTHYECKUE 3aJlayd Ha OCHOBE MOJCIIMPOBAHUS HUCCIEIYEMbIX
IPOIIECCOB C MOMOIIBIO AU depeHiranbHbiX ypaBaeHuid (OI1K-2);
-Bnagerb OCHOBHBIMHM MOHATUSIMH, UJECIMH, MPUHIUIIAMUA U METOJAaMU pPEIICHUS
nuddepenimanbHbix ypasaenuid (OITK-2).

Nnpukaropel u
dbopmupyemoit B

JECKPHUIITOPbI
nporecce

qacTHu

HN3YyUCHUSA

TUCIHUATLIINHBI

COOTBGTCTBYI-OHICﬁ

YPaBHEHHUSI», OLICHUBAOTCS IIPU [OMOIIU OLIEHOYHBIX CPEICTB.
[Inanupyemsble pe3ynbTaThl 00ydeHus 1o aucuuiuinae «{uddepenunanbabie

ypaBHEHU», MHAUKATOPbI nocTikeHus: komnerenuuid OI1K-2, mepedenn

OIICHOYHBIX CPCICTB

KOMIICTCHIINN
«JluddepeniumanpHbie

Kypca quddepeHIanbHbIX
ypaBHEHUH

pemieHus
Qg depeHIratbHbIX
ypaBHEHUH

Ne Kon HanmenoBanue nnaukaropa Kon [Inanupyemslie pe3ysbTaThl HanmenoBanue
n/ | MHIUKAT JOCTHUKEHUS KOMIIETEHIIUU IJIAaHUP 00yuyeHUs OLICHOYHBIX
I opa yeMoro CPEICTB
JOCTHXK pe3yJIbT
eHus ara
KOMIIETE o0OyueH
HIUU us
1 Na-1 3HaTh: OCHOBHBIE [TOHATHUSA U 3 (M- | 3naeT: OCHOBHBIE MOHSATHS Bomnpocs! s
OIIK-2 METO/BI U3yYaEMBbIX Pa3/IElOB; lonk-2) | Teopun quddepeHranbHpIX | c1a4n 3K3aMeHa
OCHOBHBIE C(hepbl UX MPUIIOKEHUS YPaBHEHUU U UX CUCTEM, U 3a4eTa,
METO/bI PEIICHUS, a TAKKE 3alaHus s
CBOMCTBA U JJOKA3aTelIbCTBA | TEKYLIETO
OCHOBHBIX TEOPEM. KOHTPOJIA
Bo3MoskHbIE ceprl ux
MIPUJIOKEHNH, B TOM YHCIIE B
KOMITBIOTEPHOM
MOJEIIMPOBAHUH
€CTECTBEHHBIX IIPOLECCOB
2 Na-2 YMeTh:IPUMEHATh U3y4YEHHBIE YV (MA- | YMeet: pemats 3aauu Bormpocsr s
OITK-2 TEOPETUYECKHUE TTOJIOKEHUS K 2 01K-2) | BBIYMCIHMTEILHOTO U CAAa4y dK3aMEHa
peLIeHHIO pa3HOOOpa3HbIX 3a7ay TEOPETUUYECKOr0 XapaKrepa, U 3a4eTa,
u3 kypca «uddepenunanbabie MIPUMEHSISI TEOPUIO 3alaHus A
YPaBHEHUSD) Qg depeHIratbHbIX TEKYILEro
yYpaBHEHUH KOHTPOJIA
3 N-3 Baapersn: B (M- | Bnageet: uaesmu, Bonpocsr piis
OTTK-2 MaTeMaTU4YECKUM anmaparoM 30rk-2) | MIPUHIMIIAMHA U METOAAMHU CIAa4U DK3aMeHa

U 3a4era,
3alaHus s
TEKYIIEro
KOHTPOJIA




4. COAEP KAHUE JUCIHUITJINHBI
4.1. YyeOHO-TEMATUYECKUHN TUIaH

KommuecTBo 4acoB 1o Bujgam
[udp paznena, .
PyGex TeMbL Haumenosanue pa3zzena, Y4eOHBIX 3aHATHH
JVCLIUTUTHHBI TEMBI JUCIUTUINHBI [IpakTuueckue
JTUCLUIUIMHBI Jlexuun
3aHATHS
3 CEMECTP 30 30
udpepeHaIbHbIe
PyGex | P Jnbpepenn 20 20
ypaBHEHHsI IEPBOT0 MOPSIKA
JIuneiinbie
ndhepeHuanbHbIe
Py6esk 2 P2 Audpepenn 10 10
YPaBHEHHMsI BBICILIMX
MOPSIAKOB
4 CEMECTP 16 30
JInnelinble
u¢pepeHuanbHbIe
Py6esk 3 P3 Aupdeper 8 16
YpaBHEHHS BBICIITIX
HOPSAKOB
JluHeliHble cUCTEMbI
nphepeHnanTbHBIX
Pybex 4 P4 ddep UH
YpaBHEHUH. 8 14
Y CTOMYMBOCTD JIMHEUHBIX
CUCTEM
4.2. Conepskanue JIEKIIMOHHBIX 3aHATHI
Tndp HaumenoBanue
paszena, TpyaoeMKOCTb,
pa3aciia, TCMbI HanmenoBanwne u COACPIKAHUC JICKITNN
TEMBbI qachbl
JUCIHTLIAHBI AACTIUTUIMHBL
3 CEMECTP
P1 Hupgepenyuans- | O0mue noHsATUS Teopuu AUPQepeHInanbHbIX
Hble YPABHEHUsl YpaBHEHUU. 3amaun, MIPUBOISIIINE K
nepeozo nopsoKa muddepeHManbHOMy ypaBHeHUIo. [loHsTue 2
muddepeHIMaTbHOTO yYpaBHEHUS, oJie
HampaBlIeHUH,  pelleHHs,  UHTErpajbHbIe
KPHUBBIE, BEKTOPHOE 1T0JIe, (Pa30BbIe KPUBHIE.
VYpaBHeHUS c pa3aesIoIUMUCS
MIEPEMEHHBIMU. Huddepennmanbupie
ypaBHEHHUA, CBOJAIINECS K 2
muddepeHIanTbHBIM YPaBHEHUSAM c
pa3AesIoIIUMUCS IEPEMEHHBIMU.
OpnHopoiHbIE YpaBHEHUS; ypaBHEHHS,
NPUBOJMMBIE K OIHOPOJHBIM YpPaBHEHHSIM. 9
KBa3znogHopoaHeie muddepeHnanbHbIe
yYpaBHEHHSL.




JIuHeliHble ypaBHEHMS IIEPBOrO IOpsJKa.
CBolicTBa pelIeHUu JTUHEWHOTO OJHOPOIHOIO
51 JIMHEWHOTO HEOIHOPOIHOTO
muddepeHIMaTbHOT0 YpaBHEHUs. Y paBHEHHE
bepHymn.

VYpaBHeHue B MONMHBIX AuQdepeHInaiax.
HMHTerpupyromui MHOXKUTEIb.

YpaBHeHUA [IEpBOro HOpsAKa, HE
pa3peuieHHble OTHOCUTEIBHO IPOU3BOIHOM.
Meron BBeacHMS napaMmerpa. Y paBHEHUS
Jlarpanxa u Knepo.
OcoOple pemeHus. MeToabl HaXOXIEHUS
0COOBIX pEHIEHUH.

Hexortopsie nmpumenenus nudepeHanbHbIX
ypaBHEHUI HIEpBOTO HOpSIIIKa.
['eomerpuueckue TPUIIOKECHUS
muddepeHIaNbHbIX ypaBHEHUH.

[Tpumenenne nuddepeHnnanbHBIX ypaBHEHHH
B (pU3HKE, XUMHHU, OMOJTIOTUH, IKOHOMHKE.

BOHpOCI)I CymIeCTBOBaHHA U CIUHCTBCHHOCTHU
peLIeHui ypaBHEHHsI IEPBOTO TOPS/IKA.
3amaua Komm: Teopema CylIeCTBOBaHUS U
eIMHCTBEHHOCTH pelieHus 3anaun Komm.

P2

Jlunetinvie
ougpgpepenyuans-
Hble YPasHeHUs
BbICULUX NOPSAOKO8

Huddepenunanpaple  ypaBHEHHS — BBICIINX
nopsakos. Teopema CyILLIECTBOBAHUSA u
€AVMHCTBEHHOCTH pelleHus 3anaun Komm mis
ypaBHEHHUs N-ro nopszaka. Tunsl ypaBHeHu# N-
ro IIOpsZKa, peniaemMple B KBaaparypax.
VYpaBHeHUs,  JOIYCKAaIOUIME  ITOHWKEHUSA
MOPSIIKA.

OOmas TEOpUs JTUHEHHBIX
b depeHIIMAIbHBIX  ypaBHEHUH. JInHeHbIE
OoJHOpOIHbIE nu(depeHITuaTbHbIe YpaBHEHUS
N-ro nopsiaka. CBOMCTBAa YaCTHBIX PELICHUMN.
JInHeliHO-HE3aBUCUMAsl CHCTEMa  PELICHUH.
Onpenenurens Bponckoro. -Octporpaiackoro.
dyHaaMeHTaJIbHAs cucTeMa pELICHUN.
Teopema o0 CTpykType OOIIEro permieHus
JIMHEMHOTO OJHOPOIHOTO YPaBHEHUS
HeonHnoponnsie JIMHEMHbBIE YpaBHEHHUSI.
Teopema o0 CTpykType OOIIEro peueHus.
Meron BapuanMu NOCTOSHHBIX HAaXOXICHUS
001Iero pemeHus: JMHEWHOTO HEOHOPOIHOTO
ypaBHEHUS

Hroro:

30

4 CEMECTP




P3

Jlunetinvie
VPasHeHusi ¢
HOCMOSHHBIMU
Ko3ghpuyuenmamu

JIuneitnoe OZHOPOAHOE YpaBHEHHUE.
XapakTepuCTUIECKHI MHOTOYJIEH.
Haxoxnenne ¢yHIaMEHTAIBHONH  CHCTEMBI
YaCTHBIX pelleHui. JInHeliHOe HEeOJHOPOIHOE
YpaBHEHHUE CO CIIECLMAJIBHOM NPaBOM YacCThIO.
Meton HeompeneaeHHbIX K03 (PUIIHEeHTOB.
IIpuMeHeHHe  JIMHEHHBIX  ypaBHEHUM K
KosebaTenbHbIM TporieccaM. CBOOOIHBIE U
BBIHYKJICHHbIE Kosie0aHusl. SBenune
pe3oHaHca.

P4

Jlunetinvie
cucmemvl
ougppepernyuans-
HbIX YPAGHEHUII.
Yemotiuusocmo
JIUHEUHBIX CUCTNEM.

HopmanbHas dopma CUCTEMBI
TG epeHIaTbHbIX YpaBHEHUH.
OKBUBAJICHTHOCTh YpaBHEHUS N-TO MOPSAJKA U
HOPMAJIBHOM CHUCTEMBI N ypaBHEHWMM IIEPBOIO
HOpsIIKA. Cucremsl JIMHEHHBIX
muddepeHanbHbpIX  ypaBHeHUi. Teopema
CYLECTBOBAaHMS U E€AMHCTBEHHOCTH PEILCHUS
CHUCTEMBI YpaBHEHUM. WNHurepBan
CYILIECTBOBAHMsI PEIICHUS TMHEHHON CUCTEMBI.

Jluneiinble oxpHOponHble cucteMbl. CBOMCTBa
pemeHuil oAHOpoaHOM cucteMbl. [loHsTHE O
JIMHEMHON HE3aBHCUMOCTU CHCTEM PELICHHUIA.
YcnoBus JIMHEUHOU 3aBUCUMOCTH U
HE3aBUCUMOCTH pereHui OJIHOPOJIHOM
cucreMbl ypaBHeHu#. [locTtpoenue o0mero
pemienusa. Meron Oinepa uid  peLICHHS
OIHOPOIHOM JIMHEHOMN CHUCTEMBI c
MOCTOSTHHBIME KO3 pULIHEeHTaMU.

HeonHnopoaHbie TUHEHHBIE CUCTEMBI.
CtpykTypa 00111ero pemneHust HeOJHOPOIHOM
cUCTeMbl. MeTo/1 BapuaIuu MpON3BOIbHBIX
IIOCTOSIHHBIX.

[TonsiTrie 06 yCTOMYMBOCTHU PELLIEHUS B
cmbiciie JIanynoBa. Teopema JlsmyHoBa 06
YCTOMYMBOCTH IO NEPBOMY NPUOIINKEHUIO.

Y CTOMYUBOCTh U HEYCTOMYUBOCTD PELIEHUS 110
MEPBOMY MPUOIINKEHUIO.

Hroro:

16

4.3. CoaepxaHue NPaAKTHYECKUX 3aHATHI

udp
pasnena,
TEMBI
JUCIMILIUHB

HaunmenoBanue
paszaena, TEMbI
JNUCHUIIINHBI

HaumenoBanue n COACPIKAHUC JICKITNN

TpyaoeMKoCTb,
qachbl

3 CEMECTP

P1

Hughgepenyuans-
Hble YDAGHeHUs!
nep6o2o nopsoka

OO6ume noHsATHS Teopuu U hepeHIHaTbHbIX
ypaBHEHHWHA.  3aja4yW,  TPUBOIANIME K
muddepeHMaibHOMy ypaBHeHHIo. [lonsTue




g pepeHIaIbLHOr0 YpaBHEHUS, nosue
HalpaBJCHUH,  pPEIICHWs,  HWHTETPAIbHBIC
KpPHUBBIE, BEKTOPHOE 110JIe, (Pa30BbIe KPUBHIC.

YpaBHEHUS c Pa3IeNAIOMUMUCS
[IEPEMEHHBIMH. Huddepennunansusie
ypaBHEHUS, CBOSIIHECS K
g depeHaIbHbIM YpaBHEHUSAM C
Pa3IeNAIOMIUMUCS IEPEMEHHBIMH.
OnHoponHBIE YpaBHEHHS; ypaBHEHHUS,
NPUBOJMMBIE K OJHOPOJHBIM YPaBHEHHSIM.
KBaszuognopogasie mudhepeHIranbHbIe
ypaBHEHUSL.

JIuHeHblE ypaBHEHHS IMEPBOr0  MOpsIKa.
CBolicTBa pelIeHUN JTUHEUHOTO OJHOPOIHOIO
51 JIMHEWHOTO HEOIHOPOJHOTO
muddepeHIMaTbHOT0 YpaBHEHUs. Y paBHEHHE
bepryn

VYpaBHeHHE B NOJIHBIX AU PepeHnnaiax.
WHTerpupyrommii MHOXKHUTEIb.

YpaBHeHUA IIEPBOIO HopsaKa, HE
paspelIeHHble OTHOCUTENBHO MPOU3BOJHOM.
Meton BBemeHus mapameTrpa. YpaBHEHMS
Jlarpanska u Kiepo.

Oco0ble pemienusi. MeTopl HaX0KACHUS
0COOBIX pEeHICHHH.

Hexoropsie nmpumeneHus 1uddepeHrnaabHbIX
ypaBHEHUU EPBOTO TOpAIKA.
['eomerpuueckue TIPUIIOKECHUS
muddepeHIaTbHBIX ypaBHEHUH.

[Tpumenenue auddepeHnaIbHbIX YpaBHEHUH
B (U3MKe, XUMHH, OMOJIOTUH, SKOHOMHUKE.

Pybesxcn

otit Konmpob Ne 1(konmponvnas paboma Nol)

P2

Jlunetinvle
oughghepenyuanvhoi
e ypagnenus
BbICUUUX NOPAOKOB

Huddepennmanbapie  ypaBHEHUS!  BBICHIMX
nopsiAkoB. Tumbl ypaBHEHHM N-ro mopsaka,
pemiaemMbie B KBaJpaTypax. YpaBHEHUS,
JIOMYCKAIoIMe MOHMKEHUS TOpsJIKa.

OOGm1as Teopust TUHEHHBIX

T depeHIaIbHbIX ypaBHeHUH. JIuHeiHbIe
OJIHOpOAHbIE U] epeHInanbHbIe YpaBHEHUS
N-ro nopsaka. CBOCTBAa YaCTHBIX PEIICHUN.
JInHeliHO-HEe3aBUCUMAas CUCTEMA PEILICHUM.
Omnpenenurens Bponckoro. @opmyna
JInyBriuig-OcTporpaackoro.
@dyHaMeHTallbHAsl CUCTEMA PELICHUMN.
Teopema o CTpyKType 00IIero pemeHus
JIMHEWHOT0 OJHOPOJHOI'O YpPaBHEHUS
HeonHoponHble TMHENHBIE YPaBHEHUS.
Teopema 0 CTpyKType OOIIEro perieHusl.
Meron Bapranyy NOCTOSTHHBIX HAXO0KICHUS

0011ero peuIeHus JMHEHHOT0 HEOAHOPOJHOTO




yYpaBHEHUs

Pyoerxcnotit konmpons Ne2 (kKonmponvnasn
paooma Ne2)

HTroro:

30

4 CEMECTP

P3

Jluneiinvie

YpaeHerusi ¢
ROCMOSIHHBIMU
K03 puyuenmamu

JIuneitHoe OJIHOPOJHOE YpaBHEHHUE.
XapakTepuCTUIECKUI MHOTOYJICH.
Haxoxnenne (QyHIAMEHTATbHOW  CHCTEMBI
YacCTHBIX penieHui. JInneliHoe HEoTHOpPOIHOE
YpPaBHEHUE CO CHELHAIBHOM NpPaBOM 4YacCThIO.
Merton HeompeneaeHHbIX K03 (PHUIIMEeHTOB.
IIpuMeHeHHe  JIMHEWHBIX  ypaBHEHUM K
KosebaTesnbHbIM  TpoieccaM. CBOOOJHBIE H
BBIHYKJICHHBIE KoJieOaHusl. SIBnenue
pe30HaHca.

14

Pybescn

olil KoHmponv Ne3 (konmponvuas pavoma Ne3)

P4

Jluneunvle
cucmemvl
ougpepenyuans-
HBIX YPABHEHUU.
Yemortiuusocmo
JIUHEUHBIX CUCTeM

HopmanbHas dopma CUCTEMBI
QG hepeHIaIbHbIX YpaBHEHUM.
OKBHUBAJICHTHOCTb ypaBHEHHS N-Tro Mopsaka u
HOPMAJIBHOM CHUCTEMBI N ypaBHEHWM IEPBOIO
HOpsJKA. Cucremsl JIMHENHBIX
muddepeHaIbHbpIX  ypaBHeHU. Teopema
CyILECTBOBaHMSI U E€AMHCTBEHHOCTH PEILCHUS
CHUCTEMBI YpaBHEHUM. WNHurepBan
CYLIECTBOBAHMSI PEIICHUs] JUHEHHON CUCTEMBI.

Jluneitble onHOpoaHble cucTteMbl. CBoiicTBa
pelIeHn OAHOPOAHOM cucrtemsbl. IloHATHe o
JIMHEMHON HE3aBUCUMOCTH CUCTEM DEIICHMI.
Ycnosus JINHEMHOMN 3aBUCUMOCTHU 51
HEe3aBHUCUMOCTH peleHuit OJHOPOTHOM
cucteMbl ypaBHeHHH. Iloctpoenue oOmiero
pemienuss. Meron Oiepa g pelIeHUs
OIHOPOJIHOM JIMHEVHOMN CHUCTEMBI c
MIOCTOSIHHBIMH KO3 hULIMEeHTaMHU.

HeonHnopoaHbie TUHEHHBIE CUCTEMBI.
CtpykTypa 00111ero pemneHust HeOJHOPOIHOM
CUCTeMbl. MeTo/1 Bapualuu MpON3BOJIbHBIX
IIOCTOSIHHBIX.

[TonsiTue 00 yCTOMUMBOCTH pELICHUS B
cmbiciie JlsamyHoBa. Teopema JlsmyHoBa 00
YCTOMYMBOCTU 10 TEPBOMY MPHUOIUKEHHIO.
Y CTONYMBOCTh U HEYCTOMYUBOCTD PEILICHMUS 110
MEPBOMY MPHUOIIHKEHUIO.

Pyoesicnotit konmpoas Ned (konmponvnas paboma No4)

Hroro:

30
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4.4. KontpoJsbHasi padora
Y4eOHBIM TUTAHOM MPEIYCMOTPEHO YEeThIpE KOHTPOJbHbIE paboThl. KoHTpombHas
pabota Nel (PyGex 1), comepxur 3amanus mo Teme «uddepeHuunanbabie
YpaBHEHUS TEPBOTO MOPSAKa», KOHTpoJbHas padota Ne2 (Pybex 2) comep:Kut
3amanuss mo Teme «/luddepennuanbapie ypaBHEHHS BBICIIMX  MOPSIKOBY
IPOBOJATCA B IIEPBOM CEMECTpE, U KOHTpoJibHas padora Ne3 (Pybex 3) mo teme
«JluneitHble ypaBHEHUS C MOCTOSIHHBIMU KO3 UIIMEHTaM1», KOHTPOJIbHAs paboTa
Ne4 (PyGex 4) no teme «Cuctembl nuddepeHInaibHbIX YPaBHEHUI», TPOBOJAATCS
BO BTOpoM cemectpe. Kaxkmas pabora HOCUT MHAMBUAYAIBHBIN XapakTep.
4.5 KypcoBas pabora

[TpumepHass TemaTuka W TPeOOBAaHUSA K HAIMCAHWIO KypcOBBIX pabor (4
ceMecTp)

KypcoBass pabora — camocTosTenbHas padoTa 00y4aroluxcsi, OCHOBHOM
HEIbI0 M COJEPKAaHMEM KOTOPOM SIBISIETCS pPAa3BUTHE HABBIKOB BBITIOJIHEHUS
HAyYHBIX  HCCIICOBAaHWA  TEOPETUUYECKOTO, OKCMEPUMEHTAIBHOTO  WJIH
MPAKTHYECKOTO XapaKkTepa, BCECTOPOHHETO aHajim3a Kakoro-nu0o Bompoca B
obnactu nuddepeHInaIbHBIX YPABHEHUM.

KypcoBas paGoTa nomkHa BKIOYATh B CEOS:

- TUTYJIbHBIU JIUCT;

- COZIEpKaHuUE;

- BBEJICHUE;

- OCHOBHYIO 4acCTb;

- 3aKJIIOUYEHUE;

- CIIUCOK MCMOJIb30BaHHBIX UCTOUHUKOB;

- IpuJIoKeHue (Ipu HEOOXOANUMOCTH).

Tema. IuddepeHunajbHble YPABHEHUS KAK MOJEJIH MATEMATHYCCKUX
peajibHBIX MPOLECCOB
eap padoThl — 1aTh MOHATHE O MAaTEMAaTUYECKOM MOJIEIM PEaJIbHOIO
mpolecca M IOKa3aTh Ha MpUMepax UCHoJib3oBaHuEe U epeHInanbHbIX
YpaBHEHHH B KaUeCTBE MaTeMaTHYECKUX MOJIEJICH.
B xypcoBoii paboTe 10JKHBI OBITh PACKPBITHI CIETYIONIUE BOMPOCHI:
1. TlonsTe 0 MaTEMaTUUECKON MOJIENH Mpoliecca.
2. OcHoBHbIE TpeOOBaHUE, IPEIBSIBIIEMbIC K MATEMATUUECKOW MOJICIIH.
3. Tlonsarue o muddepennuansuoM ypaBHeHUHU U 3anade Ko (HawanbHON
3a7aye).
4. MupoBO33peHUECKOe 3Ha4YeHHe eanHooOpazus auddepeHmaIbHbIX
YpaBHEHUH, OMKUCHIBAIOIINX PA3JIMYHBIE TPOIIECCHI.
5. UcnonwzoBanne  auddepeHMaibHbIX  YpaBHEHHW B KadecTBE
MaTEeMaTHYECKUX MOJIEJIEH peaabHbIX Mpo1eccoB. [Ipumepsr.

5. METOANYECKHUE YKA3AHUA JJIS1 OBYUAIOIUXCA IO
OCBOEHMUIO IUCIUAIIJIMHBI

11



[Tpuctynas x u3ydeHuro AUcUMIUIMHBI «/Iuddepennmanbupie ypaBHEHUAY,
HEOOXOJMMO TOBTOPUTH: OCHOBHBIE MOHATHA Kypca MaTemMaTHuecKuidl aHajus,
0ocobeHHO TeMmbl «JluddepeHnnaabHoe U HHTETPATBbHOE HMCUYUCICHUA (PYHKIMH
OJIHOM TIEPEMEHHO.

Jnsa  ycmemHoro ocBoeHust Kypca «JluddepeHuuanbHbie  ypaBHEHHS,
00s3aTebHO TOCEUICHUE JICKIMH ¢ MPaKTHUYECKUX 3aHATHH, peryisipHoe
KOHCIIEKTUPOBAaHME MaTepuaja BCeX JICKUUH U ydacTHEe B OOCYKICHUH PELICHHS
3a]1a4 Ha IPAKTUYECKUX 3aHATHUIX.

[Ipy moOArOoTOBKE K MNPAKTUYECKUM 3aHATHSAM HEOOXOAMMO IpopadboTaTh
TEOPETUUECKUI MaTepuai i pelIeHHs ONPEeAesIEHHOro Buja AuddepeHnnaIbHbIX
YPaBHEHHUI; 3aTEM BBIINOJIHUTD 33JaHUS JJIS1 CAMOCTOSITENIBHOTO PEIICHUs 10 TEME
OPEIbIIYIIEro 3aHsATHs, IOCIe JTOr0 H3YYUTh  TEOPETHUYECKUH Marepuan
OYEpETHOr0 MpaKkTUYecKoro 3aHATusA. [loAroTroBka  HyKHa HE TOJIBKO K
OPAKTUYECKUM 3aHATHSAM, HO M K JekuusaM. Ilepen odepenHoil jekunueit
HEOOXOJMMO TOBTOPUTH MaTepual NPEeAbLAYIIUX JEKUUWA, TaK KaKk Marepuanl
HOBO JIEKIIMM YaCTO ONMHUPAETCA HA YK€ U3BECTHBIN MaTepual.

Cucremarnueckas HOArOTOBKA K ayJUTOPHBIM 3aHITHSIM U aKTUBHOE YYacTHE
B PacCMOTPEHUM BOIIPOCOB, KaK Ha MPAKTHYECKUX 3aHATHUSX, TaK U Ha JIEKIUAX
ABJIIETCSl 3QJIOTOM  YCHEIIHOTO IPOXOXKIEHUA PYOEKHBIX KOHTpOJIEH H
IPOMEKYTOUYHBIX aTTeCTalui N0 IucuuIuinHe «AuddepeHnuanbabie ypaBHEHUS.

JUist  TeKymiero KOHTPOJIA yCIIEBAEMOCTH  UCHOJB3YEeTCsl  OaJlJIbHO-
pPEUTHHrOBasi CUCTEMA KOHTPOJIS U OLICHKH aKTUBHOCTH OOYyYaroUIMXcs sl OYHOU
dopMbl 00y4eHHs, UYTO CIIOCOOCTBYET JIyYIlIEMy OCBOCHHMIO MaTepuajia M
IOJIYYEHHUIO BBICOKOM OLIEHKH 110 PE3YJIbTaTaM OCBOCHUS JUCLUIUIMHBIL.

BoinonHenne camMocTosITENbHOW pabOThl MOAPA3yMEBAET CaMOCTOSITENIbHOE
U3YYEHUE  PA3ACIIOB JUCLUUIUIMHBIL, MOATOTOBKY K INPAKTUYECKUM 3aHIATUAM U
pPYOEKHBIM KOHTPOJISIM, BBIMIOJTHEHUE KOHTPOJIbHBIX PabOT, MOATOTOBKY K SK3aMEHY,
3a4€Ty, BHIOJIHEHUIO KYPCOBOM pabOTHI.

Pexomenayemasi Tpy10€MKOCTh CAMOCTOSITEJILHOM Pa0doThI NPeCTABIEHA B
TA0JIHIIE

Pexomenayemast Tpynoe€MKOCTb, aKal.
HaumenoBanue Bu1a caMOCTOSITENNEHON pPabOThI qac

I I Il v

VYray6neHHoe U3ydeHue pasiesioB, TeM JIEKIIMOHHOTO
Kypca:

nuHelHbIe MU pepeHnanbHble YpaBHEHMS;
JMHEWHBIEe cucTeMbl AU depeHnanbHbIX YpaBHEHU; 45
YCTOMYHUBOCTb JINHEWHBIX CHUCTEM.

IloaroToBka k MPAKTUYCCKUM 3aHATUAM 26

[TonroroBka K pyOoe>KHBIM KOHTPOJISIM (110 2 4. Ha 4 4
KKl pyOex)
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IloAroToBKa K 3K3aMEHY U 3a4eTy 27 18
BrinorHeHne KOHTPOIBHOM pabOTHI 18 10
[TonroroBka KypcoBoi paboThI 30
UTOI'O - - 120 62

2. bank 3amanmii kK pyOoeskHbIM KOHTpOJIsIM Nol,Ne3.

6. ®POHJ OHEHOYHbIX CPEJICTB

JUISI ATTECTALIMY MO JUCHMILIAHE

6.1. IlepevyeHb OLIEHOYHBIX CPECTB
1. bampHO-peldTHHTOBas CHCTEMa KOHTPOJIS M OIICHKH aKaJeMHUYECKON aKTUBHOCTH
obyuaromuxcs B KI'Y.

3. IlepedeHp BOIIPOCOB K 3K3aMEHY U 3a4eTy.
4. KonTtponsHas pabota (pyOexHbiii KOHTpob Ne2, Ned).
5. Kypcosas pabora.

6.2. Cucrema 6a/JIbHO-PEHTHHIOBOM OLlEHKHU

padoThI 00Yy4aIONIUXCH MO TUCIHUIINHE

Ne | Hammenosauue | CopepxaHue
Ouynas ¢popma o0yuenus 1(2) cemectp
1 | Pacnpenenenue Pacnpenenenue 6amnos
OarroB 3a . PyOesxHbrit
PyOesxHbrit
CEMECTPBI 10 KOHTpPOJb Ne2
o Bun Pabora Ha KOHTpOJb Nel DK3ame
BU/IaM y4eOHOH . | Hocemenn (Ne4)
yaeOHOI . MPaKTUIECKUX (Ne3) H,
paboThI, CPOKH € NneKuui (TomMarHsA
o paboThI: 3aHATHAX (KOHTpONBHAS 3aqer
caayn yueOHoi KOHTPOJIbHAs
pabota)
paboTsI pabora)
(moBoasATCA 10
cBe/IeHHs 5
o0yyarommuxes anm,Ha.;{ Ho 15 o 13 Ho 21 Ho 21 Jo 30
Ha NMepBOM OLICHKa.
y4eOHOM
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3aHATHH)

[Ipumeuan
ust:

Ha 14 wenene.

Ha 10
B ciaydae
MIPaKTHYECKOM
HECBOEBPEMEH
3aHATHH, -
HOM ciaun
B ciyqae L
JoMarHei
HECBOEBPEMEHHO .
N KOHTPOJIbHOMN
i ciaun
y paboTel, OHa
KOHTPOJIbHOH
OLICHUBACTCS
paboTsl, OHa
or 0 mo 17
OLCHMBACTCS  OT | o (5
15 0 mo 17 OGammoB
. cilydqae cladu
15 mexmuii | mpakTH4eckux | (B ciIydae caaud a .
mo | Gamury | 3amsTHii O | | HA OOHY HEIEIIO Y
HEZIETIIO TI03XKe
Oamny MO3XKeE
YCTaHOBJICHHO
YCTaHOBJICHHOTO
TO CpPOKa) U OT
cpoka) u ot 0 1o
0 1o 11
11  GammoB (B
6aoB (8

cly4yae clayd Ha
clly4ae claadyu

IBe HeJleNnu

Ha JIBe HEACIN
HO3XKE

Mo3XKe
YCTaHOBJICHHOTO

YCTaHOBJICHHO
CpOKa).

TO CpOKa).

Kputepuii nepecuera 6aios
B TPaJUIHMOHHYIO OIICHKY O
UTOraM padOTHI B CEMECTPE U
3a4era

60 1 MeHee 0anIoB — HEYJOBIETBOPHUTEIHHO;
61...73 — yAOBIETBOPUTENBHO;

74... 90 — xoporiio;

91...100 — oTnHyHO

Kpurepuu nomycka x
MIPOMEKYTOUHOU aTTEeCTalluH,
BO3MOYKHOCTH MOJYYCHUS
ABTOMATHYECKOI0 3a4eTa
(’K3aMEHAITMOHHOHN OLICHKH)
0 JUCIUTUTHHE,
BO3MOYKHOCTH TTOJTYICHUS
OOHYCHBIX 0aJlIOB

Jng nomycka K IPOMEXYTOYHOM aTTecTallMd MO JUCHUIUIMHE 3a
ceMecTp, 00yJaroIInics JODKeH HabpaTh 10 UTOraM TEKYILEro U pyOexXHOro
KOHTpoJIcH He MeHee 51 6ayuta. B ciyuae eciiu oOyuaroruiicss HaOpai MeHee
51 Ganna, TO K aTTECTallMOHHBIM UCIIBITAHUSAM OH HE J10IyCKaeTCs.

Jns modydeHHs SK3aMeHa W 3adera 0e3 IPOBEINCHUS IPOLEAYPHI
MIPOMEXXYTOYHOH aTTecTanuy oOydaromieMycs HeoOXOIMMO HaOpaTh B XOfe
TEKyIIero u pyOeKHBIX KOHTpoJel He MeHee 61 Gamna. B aTom ciryuae utor
OaIbHOW  OLEHKW, TOJNydyaeMOW oOydaromuMmcs, OmNpenensercs Mo
KOJIMYeCTBYy OaiaoB, HAOpaHHBIX MM B XOJ€ TEKYIIEro M pPyOEeKHBIX
koHTposei. [Ipn 3TOM, Ha ycMOTpeHHe IpenoiaBaTelsl, OalbHas OLEHKa

o6yqafomerocst MOXKET OBITH IIOBBIIIICHA 3a CUEeT MOJIYYCHUA
JIOTIOTHUTEIHHBIX 0aJJIOB 32 aKaJeMHUYECKYIO0 aKTUBHOCTbD.
OOyyaromuiics, WMEIOIIMA TPaBO HAa TMOJyYEeHUE OlEHKH 0e3

HPOBEIEHHUS MPOUEIYPHl MPOMEKYTOUHOW aTTECTALMH, MOXET IOBBICHUTH €€
OyTeM CIayd aTTeCTAl[MOHHOTO MWCIBITaHMS. B cioydae monmydeHHs
oOydaromuMcsi Ha aTTeCTallMOHHOM HcTbiTaHuu O 0aioB UTOr OamibHOM
OILICHKH T10 TUCIHIDIHNHE HEe CHIDKACTCS.
3a akageMHUYecKyl0 aKTHBHOCTh B XOJ€ OCBOCHUS IUCIUIUINHBL,
ydacTue B y4eOHOH, HayJHO-HCCIICIOBATEIbCKON, CIIOPTHBHOM, KYIBTYPHO-
TBOPYECKON W OOIIECTBEHHOHN IESTENHPHOCTH O0ydYaIomeMycs MOTYT OBITh
HAYHCJICHBl  JIOTIONHUTENBHBIE  Oamwnpl.  MakcUMambHOE  KOJIHYECTBO
JIOTIOJTHUTETBHEIX 0aJIOB 32 aKaAeMUYeCKYI0 aKTHBHOCTB cocTaBirsieT 30.
OcCHOBaHHEM IS TIOJTY4EHUS TOTIOJIHUTEIbHBIX OAJUIOB SBIISIOTCS:
- BBITNIOJTHEHHUE JIOTIONTHUTEIBHBIX 33JaHMHN 10 AUCIUIUINHE JONOJIHUTEIbHBIC
0aJuTBl HAUUCIIAIOTCS TIPENoaBaTeNeM;
- ydJacThe B TEUeHHE ceMecTpa B y4eOHOW, HaydHO-HCCIEeIOBATEIbCKOM,
CIOPTHUBHOM, KyJIbTYPHO-TBOPUECKOH 1 o0mecTBeHHOH AesrensHoctr KI'Y.

®DopMmBI 1 BUABI yIeOHOH
paboThI TS HEYCIIEBAKOIINX
(BOCCTaHOBHMBLIMXCS Ha
Kypce 00y4JeHHs)
oOyJaromuxcs s
HOJTyYeHHS] HETOCTAOIIIX
0aJJIoB B KOHILIE cCeMecTpa

B ciyuae ecnu K TPOMEXKYTOYHOM arTecTanun (IK3aMeHy, 3adery)
HaOpaHa cymma MeHee 51 Oamna, oOywaromiemycss HEOOXOJMMO HaOpaThb
HeJI0CTaloNlee KOJMYECTBO OAJUIOB 3a CUET BBIMOJIHEHUS JONOJHHUTEIBHBIX
3aJ[aHui, 10 KOHIIA MOCIIeAHeH (3aUeTHON) HelesIn ceMecTpa.

JlukBUOamyst axKaJeMHUYECKUX 3aJ0JDKEHHOCTEH, BO3ZHHUKIINX H3-32
pasHOCTM B Y4YeOHBIX IUIAHaX MPH TMEpPeBOAE WIM BOCCTAaHOBIICHUH,
MIPOBOANTCS ITyTEM BBIIIOJIHEHHUS JOTIOJIHUTENBHBIX 33aHui, hopma 1 00beM
KOTOPBIX ONPEIETSIETCS MPENOAaBaTENIeM.
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5 | Kpurepmu onenkn kypcoBoit KypcoBas pabora  mo Heil BBICTaBIsCTCS OTAEIbHAS
paboTs! (npoexTa) oleHKa. MakcumanbHas CyMMa 10 KypcoBoil  pabote
ycranaBinuBaercs B 100 6aios.

IIpu oueHke KayecTBa BBINOJHEHUS pabOTBl M YpPOBHS
3alIUTHl PEKOMEHAYETCS CIIEAyIolIee pacipeienenue 0anioB:

a) KauecTBO IOSICHUTENIBHOW 3alMCKU U rpaduyecKkoi
yacTd — 10 40 0ayIos;

0) kadecTBO JoKIaaa — A0 20 6aios;

B) Ka4€CTBO 3alIUTHI paboThI — 10 40 6aioB.

IIpu paccMOTpeHMH KadecTBa MOSICHUTEIbHOMN 3alIUCKU U
rpaduueckoil 4YacTu pabOThl TNPUHMMAETCS K CBEICHMIO
PUTMHUYHOCTDh  BBITIOJHEHUS PpabOTHl, OTCYTCTBHE OILIMOOK,
JIOTUYHOCTh U IIOCJIEJOBATENIbHOCTh IIOCTPOEHUS MaTepuaia,
MPABUILHOCTH BBIMOJIHEHHS U MOJHOTA PacyeToB, COOIIOIeHUE
TpeOoBaHUI K O(QOPMIIEHUIO M aKKypaTHOCTb MCIIOJHEHUS
paboTHL.

IIpu oueHke kayecTBa AOKJIA/Ja YYUTHIBAETCS YPOBEHb
BJIAQJICHUS] ~ MaTepUalioM, CTENeHb  apryMEHTHPOBAHHOCTH,
YETKOCTH, IOCJIEIOBATEIbHOCTH U IPABWIBHOCTU H3JI0KEHUS
MaTepHasa, a TaKkKe COOJII0JICHHE PETJIAMEHTOB.

[Ipy omeHke ypoBHs KauecTBa OTBETOB Ha BOIPOCHI
MPUHUMAETCS BO BHUMAaHUE NPaBUIBHOCTD, MOJHOTA M CTEIICHb
OPUEHTUPOBAHHOCTH B MaTepHale.

Kommccnss mo mpueMy 3amuTbl KypcoBOH  pabOTHI
(mpoekTa)  OLIEHMBAeT  BBILIEYKAa3aHHbIE  COCTABISIOIINE
KOMIIOHEHTHI U OTIPEJIENISIeT HTOTOBYIO OLICHKY.

6.3. [Ipoueaypa oneHUBaHUSA Pe3yIbTATOB OCBOEHHUS AUCHHILIMHBI

PyOexxHble KOHTpOJM TpoOBOAATCS B (opMe KOHTPOJIbHBIX padoT. Ilo
pe3yabTaTaM KOHTPOJIbHOW paOOThl BHICTABIISIOTCSA Oalijibl 32 PYyOEKHBIM KOHTPOJb
(cm. yHKT 6.2). KoHnTposbHasa padora Nel (pyOexHbiii koHTposib Nel) comepkur
3amayn no teMe 1 u 2, nmyHkrta 4.1 naHHOW paboueld MporpaMmbl, PyOEKHBIMI
KOHTpOoJIb Ne2 (1o teme 4). KontponbHas padota Ne3 (pyOexHbIit KOHTposib Ne3) o
Teme 6, pyOexHbI KOHTpodab Ned mo teme 7. Ilepenm mpoBeneHHEM KaxKIo0ro
PyOEKHOTO KOHTPOJIS TIPETo1aBaTeilb MpopadaThiBaeT ¢ 00yUJarOIIMMUCS OCHOBHOM
MaTepual COOTBETCTBYIOIIUX Pa3/eioB AUCIUIUIMHBI B (hOpME KpPATKOU JICKIUU-
IUcKyccuu. Tekylmuid KOHTPOJIb OCYIIECTBISIETCSI B BUAE KOHTPOJISI MOCEIICHUS
JIEKIIUH U OIIEHMBAsl aKTUBHOCTHU CTYAEHTA HA MPAKTUYECKUX 3aHATHUSIX.

DK3aMeH MPOBOAUTCS B TpaaullmoHHOU (opme mo Omineram. B Ounere nBa
TEOPETUYECKUX BoIlpoca M JBa mnpumepa. Kaxaplii mNpaBWIBHO U  TOJHO
W3JIOKEHHBIA TEOPETUYECKH BOMPOC OLIEHMBAaeTCsl B 7 OaljioB, KaKIbId
MPaBWIbHBIA M J1IOCTaTOYHO OOOCHOBAHHBIM OTBET B pEIICHUM 3a7ay - § OajlioB.
Bpewms, orBonuMoe oOydaromieMycs Ha 3K3aMeHallMOHHbIA OuieT, cocrasiser 1,5
aCTPOHOMHUYECKOTO Yaca.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA YCIIEBAEMOCTH M DJK3aMeHa 3aHOCATCA
npernojaBareyieM B DJK3aMEHAIMOHHYIO  BEJAOMOCTh, KOTOpasi CHaeTrcsl B
OpraHU3allMOHHBINA OT/E]I MHCTUTYTA B JIEHb 9K3aMEHA, a TAK)KE BBICTABIISIIOTCS B
3a4ETHYIO KHMKKY 00y4aroIerocs.
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6.4 IIpumepbl OLIEHOYHBIX CPEACTB JIsI PyOeKHBIX KOHTPOJIe, 3a4eTa U
IK3aMeHa.

[IpumepHas TemaTHKa MO UCHOJIb3YeMbIM (hopMaM KOHTPOJIS:

Py6e:xHbIii KOHTPOJIb Ne 1 (KOHTpOsILHAsI padoTa Ne 1)
Bapuant Ne 0
1. Penmts nuddepeHumansHble ypaBHEHHUS:

a) (3x%y®+4xy—2)dx+(3x’y? +2x* + y)dy = 0;
b) y'=(4x+y-1%
c) (X*+2xy)dx+ xydy = 0;

d) xy'+1=¢’;
dx  t—xy1+t?
) — =
dt  ty1+t?

2. Bo ckombko BpeMeHH Teno, Harperoe mo 110 rpamycoB, oxiamuTcs 10 25 TpaaycoB B KOMHATE ¢
temmeparypoit 10 rpaxycos, ecnu 10 60 rpagycoB oHo oxnaxnaercs 3a 20 munyt. (Ilo 3akony HeroTona
CKOPOCTb OXJIXK/ICHHSI TeJ1a MPONOPIHUOHATIbHA PA3HOCTH MEXIy TEeMIIEpaTypaMu Teja U CPeJibl).

Py6exubiii KOHTPOIb Ne 2(KOHTpoJIbHasi pagoTa Ne 2)

Bapuant Ne 0

1. Pemmuts 3anauy Komu y4 — yay” =1 y(O) =1 y'(O) = \/E
2. Pemuts 3amauy Komm y3y” =1 y(2) =1, y’(2) =0.

Py0exublii KOHTPOJIb Ne 3 (KOHTpoOJILHAasE paGoTa Ne 3)

Bapuant Ne 0
J1st ypaBHEHHS y(5) + ym =f (X)
a) HaifTu o01iee pemeHne COOTBETCTBYIOIIETO OAHOPOIHOTO YPaBHEHNUS;
6) HaliT! YacTHOE pelIeHNne HEOAHOPOAHOTO YPAaBHEHUSI, €CIIH f (X) = 24sin 2X , 3aITcaTh ooIee pelmeHne

9TOr0 ypaBHEHUS;
B) HaliTH 9YaCTHOE PEIICHHUE, yIOBIETBOPSIONIEE HAYAIbHBIM YCIOBHSIM

y(0) = y'(0) = y"(0) = y"(0) = y** (0) = 0;

T') 3aMKUcaTh YaCTHOE PENIeHUE C HeOolpeIeIeHHBIMU KO3 PUITeHTaMHU, €CIT
f (x) =e*(sin x —3x) + x*.
PyGexxHbIii KOHTPOJIb Ned (KOHTPOJIbHAsE padoTa Ne 4)
Bapuant Ne 0
1. Pemmrts 3agauy Komm yy” = (y’)2 - (y’)s, y(l) =1, y'(1) =2.
2. Jlns ypasuenus Y —4y" + 3y’ = f(X)
a) HaWTH o61uee PCHICHUC COOTBETCTBYIOIICTO OJHOPOAHOTO YPABHCHU A,

6) HaiiTH YacTHOE pelleHne HeoaHOpoIHOTo ypaHenus, ecmu T (X) = e* (12x + 6), sanucars

o0l1ee pelIeHue ITOr0 ypaBHEHNUS;
B) HalTH YaCTHOE peuieHue, YAOBJIETBOPSIIOILIEE HavyaJbHbIM YCIIOBHSIM

y(0)=1y'(0) =-1y"(0) = -19;
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r) 3amucaTh 4YacTHOE pEIICHHE C  HEONpeIeNieHHBIMH  KO3(PUIMEHTaAMH, €CITU
2.3
f(x)=e*cosx+xe”* —4.

3. Meromom Bapuaiuu penmTh guddepennunanpaoe ypapaenne: Y +Yy = ——.

Sin X
2 x+8y
y .| dt
4. Haiitu ob1ee penieHre cucTemMbl TudPpepeHIanbHBIX YPABHCHHM: d
—X=x+y+&
dt

Bonpocs! k 3k3ameny no gucuuniinne " Indgdepenunanbubie ypaBHenus' (3 cemectp)
(bunem codepaicum 00uH meopemuyecKull U 08a NPAKMUYECKUX 3A0AHUSL)

1. OcHoBHbIE TOHATHA Teopud AUPGEepeHIUaNbHBIX YpPaBHEHUN. 3agadyd, NPUBOMASAIINAE K
i pepeHIranbHbIM ypaBHEHUAM. TeopeMa CylecTBOBaHUS U €IUHCTBEHHOCTH PELIEHUS
i epeHnanbHOro ypaBHeHus (0€3 10Ka3aTenbCcTBa).

2. KauectBennas Tteopus auddepeHnanbHbIX YpaBHEHHH TMEpBOTO Topsaka. Merton
U30KJIMH.

3. VYpaBHeHuss c pazpenstomMucs nepeMeHHbIMH. [Ipocreiimue auddepeHunanbHbe
YPaBHEHUS, KOTOPBIE NPUBOIATCSA K YPABHEHUSAM C PA3ACIBIFOLIMMUCS IEPEMEHHBIMM.

4. YpaBHeHMs,  OJHOPOAHBIE  OTHOCUTEIBHO  NepeMeHHbIX. llpocTeilmine  THUIbBI
T depeHIMaTbHBIX YPaBHEHUM, KOTOpbIE NPUBOASATCS K OJHOPOIHBIM YpPaBHEHUSIM.
KBazuonnopoansie nuddepeHianbHbie ypaBHEHHMS.

5. Jluneiinble nuddepeHnuanbHble ypaBHEHUS IepBoro mnopsaka. CrnocoObl OTBICKaHMS

pelIeHni TMHEWHBIX HEOJHOPOIHBIX YpaBHEHUH (TpH croco0a).

VYpaBHenue bepHyuin, pa3inuHble CIIOCOOBI €T0 PEIICHHUS.

VYpaBHeHus B nonHbIX Auddepennuanax. MaTerpupyommil MHOKATEb.

JuddepenunanbHble ypaBHEHUS, HEPa3pEIICHHbIE OTHOCUTEIBHO MPOU3BOJHOM.

OcoOble ToukM M ocoOble pemieHust auddepeHunansHoro ypaBHeHHs. OpTOroHajlbHbBIE

TPACKTOPHH.

10. YpaBHeHUs BBICIIUX MOPSIKOB, JOMyCKAIOIINE MOHIKEHNE TTOPSIKA.

©oNO?

Bomnpocs! k 3auery no aucuuminde " {udpepenunanbubie ypapuenus' (4 cemectp)
(bunem codepaicum oOuH meopemuseckuil U 0OUH NPAKMU4ecKuti 60npoc)

JIuneiinble oqHOpOAHBIE U depeHIInaIbHble ypaBHEHUS N-0Tr0 MOpsAKa.

2. JluneliHble oHOpO/HbIE AU PepeHnanbHbIe ypaBHEHUSI N-0ro MOpsiika C MOCTOSIHHBIMU

koddpureHTamu.

YpaBHenue Jitepa N-oro mopsiakKa.

4. JluneliHple HEONHOPOJHBIE AU(QEepeHIMaNbHbIe YpaBHEHUS N-0T0 TOpsJIKa, METOJ
BapHUalluu.

5. Meroa HEOIPEAEIEHHBIX K03 puLIeHTOB peleHus HEOJHOPOIHOTO
nudpepeHInanbHOro ypaBHEHHs N-To MOPsiAKa C TOCTOSHHBIMU KO3 QUIIEHTaMHU.

6. OnepaTopHbIii METOJ pELIEHUS HEOTHOPOAHOro AUQGEpPEeHIINaNIbHOIO0 YpaBHEHUsS N-TO
NOpsIJIKa C MOCTOSTHHBIMU KO3 (ULIMEHTAMHU.

=

w
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7. Cucrembl auddepeHmanbubix ypaBHeHui. OOmme onpeaeneHus. OAHOPOIHBIE W
HEOJHOPOJIHbIE JIMHEWHBIE CHCTeMbl. MeTonbl pemieHus cucteM auddepeHImaTbHbIX
YPaBHEHUM.

8. Cuctembl  JuHEHHBIX  aU(PGEpPeHINATBHBIX  YpaBHEHUH,  CHCTEMBl  JIMHEWHBIX
nuddepeHInaTbHbIX YPAaBHEHUH ¢ TOCTOSHHBIMU KOA(PUITUEHTAMH.

9. Ilpumenenue mud@epeHIHATbHBIX YPAaBHCHHN K M3yYCHUIO KOJIEOATEIbHBIX JBIKCHHM.
CBoOomHbIe KOIeOaHUsI M BHIHYKICHHBIC KOJICOaHMSI.

10. Bompocsl ycToHYuBOCTH petieHui AuddepeHnaibHbIX YPAaBHEHUN U UX CUCTEM.

IIpumepHasi TeMaTHKa KypCOBBIX padoT
1. luddepenumanbable ypaBHEHUS KaK MaTEMaTHUECKHUE MOJIETH PEAIbHBIX MTPOLIECCOB.
Jluneiinble audQepeHnranbHble YPaBHEHUS C IOCTOSHHBIMU Kod((HUIMEHTaMu U HX
IIPUIOKEHUS.
[TpubnmxeHHbIe METOIbI perieHust U hepeHIMATBHBIX YPAaBHEHUIN U CUCTEM.
[IpunoxkeHue oneparmoOHHOTO UCYUCIIECHHUS K pelIeHuI0 TuddhepeHIMaIbHBIX YPaBHEHUM.
Kpaesble 3anaun s quddepeHunanbHbIX ypaBHEHUI BTOPOTO OPAJIKA.
TeopeMa cyniecTBOBaHUS M €IMHCTBEHHOCTH pemieHus IupepeHInanTbHOr0 ypaBHEHUS
(cuctem nudpepeHIralIbHBIX YPaBHEHUN).
Mertonsl Pynre-KytTel pemenuii auddepeHumaibHbIX YPaBHEHUI U UX CUCTEM.
8. INpunoxenus auddepeHnrnaIbHbIX YPaBHEHHA U UX CUCTEM.

no

©o 0k w

~

6.5 POHJ ONEHOYHBIX CPEACTB

[lonubii OGaHK 3amaHUM JUISL  TEKYIIEro, pyOeKHBIX KOHTPOJIEH U
IPOMEKYTOYHOU aTTECTAllMHd MO JAUCUMIUIMHE, I10Ka3aTelId, KPUTEPUH, IIKAJIbI
OLICHUBAaHHWS  KOMIICTEHUHM, METOJUYECKHE  MAaTepHaibl,  ONPEACIAIOLINE
MpOLIETyphl OIICHUBAHUSI 00pa30BATENbHBIX PE3YIbTATOB, MPUBEIECHBI B y4eOHO-
METOJIMYECKOM KOMIUIEKCE AUCIUTIINHBI.

7. OCHOBHASA U JONNOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA

7.1.0cHOBHAas JuTEpPATypa
1. OObikHOBeHHbIE U PepeHnranbable ypaBHeHud. [Ipaktukym - M.:HUIL]
NH®PA-M, 2016. - 432 c.: 60x90 1/16. - (Briciiee obpazoBanue: bakamaBpuar)
ISBN 978-5-16-011973-1 http://znanium.com/catalog/product/549273

2. OObikHOBEHHBIEC AU(pdepeHITnaIbHbIe YPABHEHHS U CUCTEMbI: YueOHOe
mocoone /  JlurBum < I.b., Meaemko C.B., Mamaes U.N. -
CrasponoJib: CepBHCIIKOIIA, 2017. - 76 c..

http://znanium.com/catalog/product/976476
3. Ombcrombir  JI.D. OObIkHOBeHHBIE U(EpeHIIMATBHbIE YpPAaBHCHHUS:
(Yuebnuk nis By30B)/ JI.O. Dnberonsil. - Cankr-IlerepOypr: Jlans, 2002. - 220 c.

7.2. JlonoJIHUTEJIbHASI JIUTEPATypa
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http://znanium.com/catalog/product/976476

1. Muddepennmanbuple ypaBHeHUs B npwioxeHusx / B. B. AMenbkuH. -
Mocksa: Hayka, 1987. - 158, [2] c.: un

2. Kucenes, /JI.M. DnemeHTHl TeOopuH OOBIKHOBEHHBIX U depeHInanIbHbIX
ypaBHeHU# [Inextponnsiii pecypc] / .M. Kucenes. - M.: MT'ABT, 2001. -

39 c. - Pexxum noctyma: http://znanium.com/catalog.php?bookinfo=522813

8. YYEBHO-METOJJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOLIUXCSI

1. Juddepennmansubie ypaBHeHus /| Y4eOHO-METOANYECKOE PYKOBOJCTBO IS
CaMOCTOATENbHOM paboThI cTyAeHTOB 2 Kypca. — Kypran, 1998. - /CocTaBuiu

I"aBpusibunik M.B. u np. — 48c.
2. Muddepennnanbubie ypaBHEHUS U YPABHEHUS C YACTHBIMU MTPOU3BOAHBIMU

| YaeOHO-MeTOoIMYeCKUe yKa3aHHs Ui MPOBCICHUS MPAKTHUSCKUX 3aHATHH U
OpraHu3aIli CaMOCTOSITeIbHON paboThl cTyaeHToB. — Kypran, 2009. - /
CocraBunu Muxamenko T.H., Apanosa JL.IO. - 44 c.

9. MIHTEPHET PECYPChI HEOBXOJIUMBIE J1JI51 OCBOEHUS
JUCHUATIIMHBI

HNurepHer-pecypc

Kparkoe onucanue

http://en.edu.ru/

[TopTan siBNsieTCSI COCTAaBHOM YacThIO
denepanbHoro noprana "Poccuiickoe
obOpazoBanue". CoaepKuUT pecypchl U
CCBUIKU Ha PECYpPChI M0 €CTECTBEHHO-
HAy4YHBIM JUCIHUIUIMHAM ((U3HKa,
MaTeMaTHKa, XUMHUS U OUOJIOTHA).

http://www.edu.ru/

®enepanbHbIi nopran «Pocculickoe
00pa3oBaHUE)

http://www.msu.ru

Caiit MOCKOBCKOI'O TOCYJIapCTBEHHOTO
yHuBepcurera uM. M.B. JloMmoHOCOBa

10. TH®OPMALIMNOHHBIE TEXHOJIOT'MH, ITPOTPAMMHOE
OBECIIEYEHME U HTHOOPMALMNOHHBIE CITPABOYHBIE CUCTEMbI

1. ObC «Jlaup»

2. OBC «KoHCynbTaHT CTYJEHTa»

3. OBbC «Znanium.comy

4. «l"apaHT» - ClIpaBOYHO-TIPaBOBAasi CHCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCLUITJIMHBI
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http://en.edu.ru/
http://www.edu.ru/
http://www.msu.ru/

MatepranbHO- TEXHHYECKOE OOECleUeHUEe MO peaqu3alud JUCLUILIMHBI
ocyliecTBisieTcsi B cooTBeTcTBUM ¢ TpeboBanus @DPI'OC BO mno npaHHOI
00pa30BaTeNbHON MPOrpaMMe.

12. JJIAA CTYAEHTOB, OBYYAIOLIUXCSH C UCITOJIB30BAHUEM

JJACTAHIIMOHHBIX OBPA30OBATEJIBHBIX TEXHOJIOT U

[Ipy uCnoJIb30BaHUM  BNEKTPOHHOIO  OOY4YEHUS U JHCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHOJOTHU (manee D0 u JIOT) 3aHATHA TOJHOCTHIO WIIH
YACTUYHO MPOBOJAATCSA B pexuMe OHJaiiH. O0beM AMCHUIUIMHBI U PACIIPENEICHUE
Harpy3ku 1o Bujgam paboTr coorBerctByeT 1. 4.1. Pacnpenenenue O6amos
COOTBETCTBYET I1.6.2 1MOO0 MOXKET OBITh MU3MEHEHO B COOTBETCTBHM C PEUICHHEM
kadenpsl, B cayuyae nepexoga Ha D0 u JIOT B mpouecce oOyuyenus. Pemenue
Kadeapsl 00 MCHONB3YEMBIX TEXHOJIOTHUAX M CHCTEME OLICHUBAHUS JOCTHUKEHUI
oOyyarolmuxcss NPUHUMAETCSI C YYETOM MHEHHs BEIYyIEro IpenojaBaTeis U
JIOBOJUTCS 1O CBEJICHUS 00YYarOIIUXCSl.
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[MPMJIOXXEHME 1

AHHOTALUSA

K paboueil mporpamMme JUCHHUIUIMHBI «Au(depeHnuanbHble YpaBHEHUsD
o0pa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHus — IPOrpaMMbl OakajaBpuara.

01.03.01-MaTemaTuka

HanpaBieHHOCTb: MaTtemMaTH4ecKkoe Hu NMPOrpaMMHoOe odecreueHue
IKOHOMHUYECKOH AeATEJILHOCTH

TpymnoeMKoOCTh TUCIUILUTHHEL: 83ad.e1.(288 akajgeMuyecKkux Jaca)
Cemectpsr: 3,4

@opMBI MPOMEKYTOUHOM aTTECTALMHU DK3aMEH — 3 CEMECTP, 3a4eT — 4 CEMECTP

Conep:xxanmne IMCHUATIIAHBI
OcHOBHBIE TTOJIOKEHUS TeoprH TU(dHepeHIINATBHBIX YPAaBHEHUM IMEPBOTO MOPSAKA,

nuddepeHnnanbuble ypaBHEHUS BBICIITUX TOPSAIKOB, CUCTEMbI TU(hepeHITNaTbHBIX
ypaBHEHUH U UX MPUIOKECHUSI.
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