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1. INTAHUPYEMBIE PE3YJIBTATBI ObYUYEHUA

1.1. Hean u 3a7a4m TUCHUILIHHBI

eab ocBOCHUS TMCUMILIUHBI:

(dbopMHUpOBaHHE CUCTEMBI 3HAHUK O CYIIHOCTH M CTPYKType AudQepeHnHnanbHbIX ypaBHEHUN U
BapHAIIIOHHOTO HCYHCIEHUS; (opMUpOBaHUE MpodeccnoHaTbHON KOMIETEHTHOCTH, CBS3aHHOW C
peleHreM 3a1a4d B 0061acT 1uddepeHIanbHbIX YPaBHEHUH 1 BApUAIIMOHHOTO UCYHCIICHUS; a TaKXKe
MOATOTOBKA K MPO(ecCHOHAIBHOIN J1eATEIbHOCTH C HCIOJIb30BAHUEM METOJI0B AU(QepeHInanbHbIX
YPaBHEHUH U BapUaLlMOHHOI'O UCUHUCIICHHUS.

3agayM AUCHMIJIUHBIL

e cdopMupoBaTh 00IIHME MPEICTABICHUSI 00 OCHOBHBIX THIAX Au(depeHnanbHbIX ypaBHEHU;

copMupoBaTh 00IIHME NPEICTABICHUS 00 OCHOBHBIX 3a/jauyaxX BapHallMOHHOTO HCYUCIICHUS;

03HAKOMHThH C Pa3IMYHBIMU BHJIAMH HOBOBBEJICHUI ¥ MHHOBALIMOHHBIM OIIBITOM IIKOJI Poccuu;
cOpMHUPOBATH Y MaruCTPaHTOB YMEHUS aHAJM3UPOBATH OIBIT U PE3yJIbTAaThl MHHOBALIMOHHON

JEATeILHOCTH 00pa30BaTEeNbHBIX OPTraHU3aIlHIA;

e CcrocoOCTBOBATh PA3BUTHIO TBOPYECKOTO IOTEHIMAIa OOy4arolIerocss B MPOLECCe OCBOCHUS
JaHHOTO Kypca, aKTUBU3AI[MH CAMOCTOSTEIBHOM JIeITEFHOCTH, BKIIOUCHHIO B HCCIIEIOBATEIb-
CKYIO pabory;

® COZCHCTBOBATH CTAHOBJICHUIO JINYHOCTHOM MPO(ECCHOHATBHO-TIEJarOTHIECKOM O3HUIINU B OT-
HOUIEHUH NPo0JIeM MPOSKTHPOBAHHUS NHHOBALIMOHHBIX IPOLIECCOB.

e cdopMHpPOBaTH TOTOBHOCTh OOYYAIOIIErOCs K pealn3alyy MOJyYSeHHBIX 3HAHWHA M yMEHHUH B
IIPAKTUYECKOU JIEATEIbHOCTH.

1.2. Ilnanupyemsle pe3y/abTaTbl 00y4eHHA

B pesynbraTe ocBO€HMS JaHHOW JAUCLMILINHBI Y 00ydarommxcst GOpMHUPYIOTCS CIEIYIOIINE KOM-
MIETEHLIUN:

HIIK-2. CiocobeH 0CBOUTH COBPEMEHHBIE KOHIICTIIINU, TEOPUH, 3aKOHBI U METOJIbI B 00s1acTH (u-
3WKH, MaTeMaTHUKH U MH()OPMATUKH, OBJIAJETh OCHOBHBIMU METOJAMH PEIIeHUs 3a7a4, CHOopMyIupo-
BaHHBIMU B paMKaXxX JaHHBIX MPEIMETHBIX 00JIacTel, U MPUMEHHUTHh UX B TPO(PECCHOHATILHOMN NIeATEIb-
HOCTH.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBI

JlucuuninHa BXOAUT B MOAYNB «/MCIUIUIMHBI MaTEMaTHUECKOTO IHKJIa» 4acTH, (GOPMUPYEMO
y49acTHUKaMH 00pa3oBaTeIbHbIX OTHOIICHHH broka 1 «/lucuummmasl (MOAYIN)», U SBISIETCS 00s13a-
TENbHOMU I U3yUYEHUS.

s ocBoeHust nucuuiuinHbl «/{uddepennmanbupie ypaBHEHUS U BapUallMOHHOE HMCUYUCIEHHE)
CTY/ICHTBI UCIIONB3YIOT 3HAHMSI, YMEHUS, HaBbIKH, TOJIyYeHHbIE U C(POPMUPOBAHHBIE B XOJ1€ N3YUYEHUS
TucUIInH «Matematnueckuii aHanm3» u «JIuHeltnas anredpay.

Nzydenne nucturmmnbl «/luddepeHnmanbabie ypaBHEHUS U BapHAIIMOHHOE MCYUCIICHUE) SIBIIS-
ercst 0a3oi Al JAajnbHEHIIero OCBOCHUS CTYJIEHTaMH JIUCUUIUIMH. «BeKTOpHBI M TEH30pHBIN aHa-
3y, «Teopust pyHKIUN AEHCTBUTEIHHOIO U KOMIUIEKCHOTO TIEPEMEHHOT0», « QIEKTPUUECTBO U Mar-
HeTu3M», «TeopeTnueckas MexaHukay, «MexaHHuKa CIUIOIIHBIX Cpey, «DIEKTPOAUHAMHUKA.



3. OFBEM N COAEP KAHUE AUCHUIIJIMHBI

3.1. O0beM JUCIHUIIINHBI

IToxa3zaTenap 00beMa TUCHUIIIINHBI

KoJ1-Bo yacoB
oyHaA

O0bEM AUMCUMUILUIMHBI B 3aYE€THBIX €IUHULIAX

3

O0beM QUCIHUIUINHEL B Yacax

108

KonraktHas padora:

90,2

Jlexuun

30

HpaKTI/I‘{eCKI/Ie 3aHATHUA

60

W3 HuxX B popMe MPaKTUIECKON MOATOTOBKH

60

KonTakTHBEIC Yackl Ha IMMPOMECKYTOUYHYIO aTTCCTAIIHUIO:

0,2

3auer

0,2

CamocrosiTenbHas paboTa

10

KonTposb

7,8

dopma IpOMEKyTOUYHOU aTTeCTAllMU: 3a4eT B 3 CEMECTpe.

3.2. ConepxaHue TUCUMILTUHBI

HaumeHoBaHue pa3jiesioB (TeM)
AMCUMILTNHBI

KoJ-Bo
4acoB

Jleknuu

IIpakTHue-

CKHue

3aHATUHA

Oo11ee Ko-
BO

N3 uux B popme

NpPaKTHY. TO/T.

Tema 1. O0bIKHOBeHHBIC TH(pPepeHIHaIbHbIC YPABHEHUs], 001IHe IO-
HATHA

[TonsiTne OOBIKHOBEHHOTO AHM((epeHnanbHOr0 ypaBHEHUS, MOPSIOK
mudepeHManbHOr0 ypaBHeHus. OOIiee M 4yaCTHOE pelieHus, ocodoe pe-
IIeHUE, MHTerpajbHas KpHuBasi, 3ajaua Komm.

Tema 2. Iluddpepenunanbubie ypaBHEeHUsI IEPBOT0 MOPSIAKA

Juddepenumanbable YpaBHEHUS € pa3IeEHHBIMU M Pa3IeIIOIIUMUCS
nepeMeHHbIMH. OHOpOoaHbIE U depeHnalbHble YpaBHEHUS EPBOTO I10-
psnka. Jlunelinsle nuddepeHmanbHbpe ypaBHEHUs IEPBOTo Mopsiaka. Ypas-
HeHns bepHymm. Meton Bapuanuy IMOCTOSHHBIX M METOJ| IOJICTaHOBKH.
Juddepennunanbaple ypaBHEHHS EPBOTo Mopsaka B MOIHBIX Auddepennn-
anax. Wurerpupyroumii MuHoxkutenb. JAuddepenunanbable ypaBHeHus Jla-
rpanxa u Kiepo.

14

14

Tema 3. Iluddpepennnanbubie ypaBHEeHHsI BHICIIHX MOPSIKOB, 001IIHe
MeTOo/bI

JuddepeHunanbable ypaBHEHUs, AOMYCKAIOLIME MOHMKEHHUE MOPSIKA.
Haxoxnenne obuiero pemenus auHeitHoro auddepeHnnanbHoro ypaBHeHUsS
BTOPOTO MOPAJKA 10 YACTHOMY PELIEHHIO OJHOPOJHOIO Iu(pepeHraIbHO-
IO ypaBHEHUSI.




Tema 4. JIuneiinbie nudepeHunaibHbie YpaBHEHHs BHICIIHX MOPAIKOB

[Tonste nuHEeHHBIX AU EpPEHINANTBHBIX YPAaBHEHUH BBICIIMX TOPSI-
koB. Onpenenutens BpoHckoro. @yHaaMeHTanbHas cucTeMa pemnieHuid. Me-
TOJI BapUaIlMK MOCTOSHHBIX MMOCTPOEHUS OOILIEro peuieHus JUHeHHoro nud-
(bepeHnaabHOr0 ypaBHEHHUS BBICIIETO MOpsAIKa Mo (PpyHAAMEHTaJbHOWU CHU-
creme pemrenuii. UmnynbcHas ¢ynkuus Kommm. JIuHeiiHbIe OXHOPOIHBIE H
HeoJIHOpoAHbIe TuddepeHlInaTbHble YPaBHEHHS BBICHIMX MOPSAKOB C IO-
CTOSHHBIMH KO3(puIMeHTaMH W TpPaBOl YACTHIO CIIEUUAIBHOTO BHJA.
Crtpykrypa yactHoro u obmero penienuii. {uddepenunansupie ypaBHEHUS
Ditnepa.

14

14

Tema 5. Cucremsl 1uddepeHnuaIbHbIX YPABHEHUH

[Tonsitre cucreM nuddepeHMATBEHBIX ypaBHeHUNW. HopmalibHBIE CHCTEMBI
muddepeHIManbHBIX YpaBHeHHH, 3a1a4a Komu. dazoBoe mpoCcTpaHCTBO CH-
cTeMbl, (ha30BbIC TPACKTOPHUHU, MOJIE CKOpOCTe. MeToa UCKIIOUeHU U Me-
TOJ WMHTErPUPYEMBIX KOMOUWHAIMI pemieHus cucteM auddepeHInanIbHbIX
ypaBHeHHiA. JInHeiHbIe cucTeMbl quddepeHranbabpX ypaBHenuid. Onpene-
IuTens BpOHCKOro Marpuisl peuieHui, GyHIaMeHTalbHas MaTpulia pelie-
HUH. MeTol BapHallvy TIOCTOSIHHBIX ITOCTPOCHHS OOIIEro penieHus mo GpyH-
JlaMeHTaIbHOM Matpuile pemeHui. Marpuia Koy, JIuneiiHbie 0JHOPOIHbIE
cuctembl U GEepeHIMATBHBIX YPaBHEHUH C MOCTOSHHBIMEA Kod(duimenTa-
MU. XapaKTepUCTHUECKOE YpaBHEHHE U 00IIee pEeIlIeHHE.

12

12

Tema 6. DjieMeHTHI BAPHAIIMOHHOT0 MCUYHUCIEHUS

Bapuanus u skcrpemym ¢yHKIMOHANa, ypaBHeHue Ditnepa. Jloctarou-
Hoe yciioBue JlexaHnzapa skcTpeMyma (pyHKIMOHaa. XapakTepHbIE Cly4yau
UHTETPUPYEMOCTH ypaBHeHus Oiepa. HeoOxoaumoe yciioBue 3KkcTpeMmyma
(YHKIIMOHAJIOB, 3aBUCALINX OT IMPOU3BOJHBIX BBICIIMX MOPSIKOB U (QYHKIU-
OHAJIOB, 3aBUCSIIUX OT HECKOJIBKUX (DYHKIIMH.

12

12

Hroro

30

60

60

[TPAKTUYECKAA [TOAI'OTOBKA

Tema 3aiaHue Ha MPAKTUYECKYIO MOJATOTOBKY

KOJIN-
4YCCTBO 4a-
COB

Tema 2. {uddpepenuu-

aJIbHbIE YPaBHEHMA
NepBoro nopsiaka

Pa3zpaboraTe 3amaum W CHCTEMBI 3334 IO TeMaM:
«Iuddepennmansupie ypaBHEHUS ¢ pa3el€éHHBIMU U
pa3eISIOMUMHUCS  TIePpEeMEHHBIMIY,  «OIHOPOIHBIE
muddepeHanbHbIe YpaBHEHUS TEPBOTO MOPSAKAY,
«JIuneitnble AuddepeHnnanbHble YpaBHEHUS TIEPBOTO
nopsiaka», «YpasHeHus bepuyman», «Meton Bapua-
MU TIOCTOSIHHBIX W METOJ MOJACTaHOBKH», «Jludde-
pEeHIMAbHBIE YPAaBHEHUS TIEPBOTO MOPSAKA B MOTHBIX
nuddepennuanaxy, «MHTErpUpyOMUI MHOXHUTEIb,
«duddepennmansusie ypaBHenus Jlarpamxka u Kie-
po».

14

Tema 3. Iluddepennn-
aJIbHbIe YPABHEHUS
BBICHIUX MOPSAIKOB,

Pa3paboTarh 337124y U CHCTEMBI 33734 110 TEMaM:
«Auddepennmanbaple ypaBHEHHUs, JOMYCKAIOLINE I10-

6




o01IMe METOAbI

HIDKEHHE Topsikay, «HaxoxaeHne oOmero pemeHus
nuHeHHOro AU (epeHInalIbHOTO0 YPaBHEHUSI BTOPOTO
HOpPSIIKA 110 YaCTHOMY PEIICHHUIO OJHOPOIHOTO (-
(bepeHInaTBLHOTO YPABHCHHUSD.

Pa3paboTarh 3324y U CUCTEMBI 33734 [10 TEMaM:
«MeToj BapHallMU MOCTOSHHBIX ITOCTPOEHUS OOLIEro
peneHus TMHeHHOTo A (HepeHInaIbHOTO YpaBHEHUS
BBICHIETO MOpsAAKa MO (yHIAMEHTAJIbHOM cucteme
pemennit», «mmynbcHas Qynkuus Kommy, «JIunei-
HbIE€ OJIHOPOJHBIE U HEOAHOPOJAHBIE TU(hepeHIab-
HbIC YpaBHEHHs BBICHIMX IOPSAJKOB C MOCTOSHHBIMU
KO3(QQUUMEHTaMH M IPaBOl YacThIO CIELUAIBHOTO
BUuAa», «CTPyKTypa YaCTHOTO M OOIIETO PEIICHHII».
«Auddepennmanbubie ypaBHeHUs Dilepay.

14

Tema 4. JluHeiiHble
auddepeHuuaIbHbIE
YPAaBHEHHUS]  BBICIIHX
MOPSI/IKOB

Tema 5. Cucremsl
Au(ppepeHunaTbHBIX
YPaBHEHUit

Pazpabotare 3a7auu 1 cUCTEMBI 337124 110 TeMaM:
«Cucremsl quddepeHranbHbIX ypaBHEHHI», «Pa3o-
BOE IIPOCTPAHCTBO CUCTEMBI», «Da30BblEe TPACKTOPHUH,
MoJie CKopocTen», «MeToa UCKITIOYEHU U METO]T UH-
TEerpupyeMbIX KoMOWHAIMil pemieHusi cucreM audde-
pPEHLMAIBHBIX YpPaBHEHHW», «JIMHEMHBIE CHUCTEMBI
muddepeHManbHbIX  ypaBHEHU», «Onpeaenurenb
Bponckoro marpuisl pemenuin», «®yHaaMeHTanpHas
MaTpuLla pelmeHui», «MeTox BapHallud NOCTOSHHBIX
MOCTPOEHHUS OOIIEro peuieHus 1no ¢yHIaMeHTaIbHON
MaTtpuue peweHui», «Marpuna Komm», «JIuHelnbie
OJIHOPOJHBIE CUCTEMBbI UG (epeHIINaTbHBIX ypaBHE-
HUIl C MOCTOSHHBIMU KO3(duumeHtamm», «Xapaxre-
PUCTHUYECKOE YpaBHEHHE U 0011ee pElIeHHUE).

12

Tema 6. DieMeHTHI Ba-
PMALIMOHHOTO  HMCYHC-
JIeHUd

Pa3paborate 3aaun U cUCTEMBI 3a7a4 MO TEMaM:
«Bapuanusa u skcTpemMyM (GyHKLIMOHANa, ypaBHEHHE
Ditnepay, «Jloctarounoe ycnoBue Jlexxanapa sKcTpe-
MyMa (yHKIMOHANay, «XapakTepHble Clydau HHTe-
rpUpyeMOCTH YypaBHeHHsI Oinepay», «Heobxomumoe
yCIIOBHE JKCTpeMyMa (DYHKIIMOHAJIOB, 3aBUCSIIUX OT
MPONU3BOJHBIX BBICIIHNX IOPAAKOB H (I)yHKHI/IOHaJ'IOB,
3aBUCSIINX OT HECKOJIBKUX (DYHKITHID».

12

4. YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSATEJBHOM

PABOTBI OBYUYAIOLINXCSA
Tembl nu1st ®opmbl | Meroau-

! Koua- P A DopMbl
CaMoCTosI- CaMoOCTOsI-| 4ecKoe

H3yuaembie Bonpockl BO . OTYETHO-
TeJbHOI'0 TeJbHOMH | 00ecneye-
YacoB CTH

H3y4YeHHus padoThI HHE
Tema 1. [Tonsitue oObIKHOBeHHOTO muddepermu- | 2 | Uzyde- | YueOno- | Jomami-
OObIKHO- QIBHOTO ypaBHEHUS, MOPsIOK auddepen- HUE METO U~ Hee 3a7a-
BEHHbIE uanbHOro ypasHeHus. OOmiee W 4acTHOE HAy4YHO- | YEeCcKoe HUE.

7




muddepen- | pemeHus, ocoboe pelieHue, HHTerpaabHas Meroau- | obecrie- YcrHbIi
LUaJIbHbIE KpuBas, 3afada Komu. YECKOW | YeHHeE oI1poc.
YpaBHEHUS, auTepa- | IUCLH- Kon-
oOutue mno- TYpbI IUTMHBI TpOJIbHAsS
HATHUS pabora
Tewma 2. JuddepeHnnansabie ypaBHEHUS C pasjie- Nzyue- Yue6 | Jlomami-
Huddepen- | n€HHBIMU W pa3AeAIOUIMMUCS TEPEMEH- HUE HO- Hee 3aJ1a-
LMaJIbHbIE HeiMU. OnHOponHble auddepeHnnanbHbIe HAy4yHO- | METOJU- HUE.
YpaBHEHUsl | YpaBHEHMsI INEPBOTO MNopsaka. JIuHeiHble METOAM- | YECKOE YcerHbii
IIEPBOIO muddepeHaibHbple  ypaBHEHUS TIEPBOTO yeckoil | obecme- oI1poc.
nopsiKa nopsiaka. YpaBHenusi bepnymnu. Meton JUTEepa- | YCHHE Kon-

BapHallMM TOCTOSHHBIX U METOJ IOJCTa- TYpbI JUCIH- TpOJIbHAsS

HOBKH. JluddepeHnumanpabie ypaBHEHUS TUUTUHBI pabora

NEPBOTO MOPSIKA B MOJHBIX TU(PEepeHIn-

anax.  MHTerpupyrommid  MHOXHUTEIb.

Huddepennmansupie ypaBHenus Jlarpan-

»ka u Kiepo.
Tewma 3. JuddepeHnmansabie  ypaBHEHHS, JIOMYC- Nzyue- VYue6 | Jomarmi-
Huddepen- | karomme noHmwKeHUe nopsiaka. Haxoxnme- HUE HO- Hee 3aJ1a-
LUalbHbIE HHUE OOIIero pemeHus JuHeHHoro nudde- Hay4yHO- | METOJU- HUE.
YpPaBHEHUsI | PEHLMAIBHOIO YPABHEHUsI BTOPOrO MOPSI- METOAM- | YECKOE VYcerHbii
BBICILIUX Ka 10 YaCTHOMY PELIEHHIO OJHOPOJHOIO yeckoi | obecrme- orpoc.
MOPSIIKOB, mubdepeHIaTbHOTO YpaBHEHHUSL. JuTepa- | YeHue Kon-
oOune me- TYpbI JUCIIH- TpOJIbHAS
TOJIbI TUJIMHBI pabota
Tema 4. JIu- | [lonstue nauHEMHBIX AUPPEepeHINATbHBIX N3yue- VYued | Jlomami-
HElHbIE YPaBHEHHUH BpICHIMX MOpsiakoB. Onpenenn- HUE HO- Hee 3a7a-
mubdepen- | tenb Bponckoro. @yHIameHTallbHAs CH- Hay4yHO- | METOJU- HUE.
L[MaJIbHbIE cTema peureHui. MeTon Bapuanuu MocTo- METOJIU- | YECKOE VeIl
YpaBHEHHUS | SHHBIX MOCTPOEHMSI OOILEro peleHus Ju- yeckoi | oOecrme- ornpoc.
BBICILINX HeiHoro audQepeHnnaibHOro ypaBHEHUs JIUTEpa- | YCHHE Kon-
MOPSJIKOB BBICILIETO TOpsiiKa MO (yHIaMEHTaJIbHON TYpbI JTUCITH- TpOJIbHAsS

cucreMe pemieHuid. MnysnbcHas GyHKuus TUTMHBI pabota

Komm. JInHeitHble OTHOPOAHBIE U HEOIHO-

poaHble uQdepeHIraIbHbe  ypaBHEHHS

BBICIIUX MOPSAJIKOB C MOCTOSIHHBIMU KO3(-

¢uIMeHTaMH1 U MPaBOM YacThIO CIELUANb-

Horo Buaa. CTpyKTypa 4acTHOTO U OOIIETo

pemennii. Jluddepennmansusie ypaBHeHUs

Ditnepa.
Tema 5. Cu- | Ilonstue cucrem auddepeHnnanbHbIX N3yue- VYue6 | Homam-
CTEMBI ypaBHeHui. HopmanbHble cuctemsl aud- HHE HO- HEe 3a1a-
muddepeH- | hepeHIMaANBHBIX ypaBHEHMH, 3amada Ko- HAy4yHO- | METOJU- HUE.
[HUATBHBIX . ®a3zoBoe MPOCTPAHCTBO CHCTEMBI, (ha- METOAU- | YECKOE YcrHbIi
YpaBHEHUN | 30BbIE€ TPACKTOpHUH, IIOJIE CKOpocTed. Me- yeckoil | obecrme- orpoc.

TOJI UCKJIFOUEHUHN U METOJI HHTEIPUPYEMBIX JUTepa- | YeHHe Kon-

KOMOMHAIMH pemenus cucreM auddepen- TypbI JUCIH- TPOJIbHAS

IUATBHBIX YypaBHeHUU. JIMHEiHbIE cucre- TIJTAHBI pabora

Mbl AU epeHInANTbHBIX  YPAaBHEHHIA.
Onpenenurens BpoHCKOro maTpulbl pe-
mieHuid, (yHIaMEHTallbHAas MaTpHIia pe-
nieHui. Meroy Bapuanuy NOCTOSIHHBIX O-
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CTPOCHHUsI 00IIIEero pemeHus 1mo GyHIaMeH-
TaJbHOM Marpuue pewmeHnid. Marpuna
Komm. JIuneliHble OJHOPOAHBIE CHUCTEMBI
nuddepeHIraIbHbIX YpaBHEHHH C MOCTO-
SHHBIMH  Kod(ddunrentamu. XapaxkTepu-
CTHYECKOE ypaBHEHHUE U 0011ee pEeLICHHE.

Tewma 6. Bapuanuss u skctpemyM (QyHKIIMOHAA, 1 | Usyue- Yue6 | Jlomarmi-

DneMeHThl | ypaBHeHue Dinepa. JloctatouHoe ycioBue HHE HO- HEe 3a1a-

BapuanuoH- | Jlexxanapa skctpeMyma QyHKIMOHaNa. Xa- HAy4YyHO- | METOIU- HUE.

HOTO HuC- paKkTepHble  CIydyad HWHTErPUPYEMOCTU METOAM- | YECKOE VYcerubii

YUCIICHUS ypaBHeHUs1 Ounepa. Heobxoammoe ycio- yeckol | obecrie- Orpoc.
BUE JKCTpemMyMa (YHKIMOHAJIOB, 3aBUCS- IuTEepa- | YeHue Kon-
[IMX OT MPOU3BOJHBIX BBHICIIUX MOPSIKOB TYpbI JTUCITH- TpOJbHAsS
¥ (YHKIIMOHAJIOB, 3aBHUCSIIUX OT HECKOJb- TUTUHBI pabora
KUX QYHKIIHI.

Hroro 10

5. ®OHJI OLIEHOYHBIX CPEJICTB IJisI MPOBEJIEHUSA TEKYIIEA U
MNPOMEXKYTOUHOM ATTECTAIIMU IO JUCHUILJIMHE

5.1. [lepevyens KOMIeTEHIHIT C YKa3aHHEM 3TanoB UX (JOPMHUPOBAHUSA B Ipolecce 0OCBOEHUs 00-
pa3oBaTeibHOI MPOrpaMMbl

Koa n HauMeHoBaHNe KOMIIETEHIMH

Jransl popmMupoBaHHUS

JIIK-2. CniocoOeH OCBOUTH COBPEMEHHBbIE KOHLENIUH, TEOPUH,
3aKOHBI U METOABI B 00JIaCTH (PU3MKH, MaTEMaTUKU U HMH(opMa-
TUKH, OBJIQJIETh OCHOBHBIMU METOJIAMH pEIICHUs 3a7ad, chopmMy-
JMPOBAHHBIMU B paMKaX JAaHHBIX MPEIMETHBIX 00JacTel, U IpH-
MEHHTD UX B IPOPECCHOHATHHOMN IeATEILHOCTH.

1. PaGoTa Ha y4eOHBIX 3aHATHSIX.
2. CamocrodTenbHas padora.

5.2. OnucaHue noka3sareseil 1 KpUTepreB OLEHMBAHUS KOMIIETEHIMI HA Pa3JMYHBIX ITanax ux
(opmMupoBaHus, onucaHue MIKAJ OLEHUBAHUA

Ypo-
Ouenn- BEHb Kpure-
BaeMble cop- Jran dop- Onncanme noKasareseii puu | Ikaja oueHu-
KOMIIe- MHPO- | MUPOBaHMS OLlCHU- BaHUsA
TEeHIUHM | BAHHO- BaHUA
CTH
AIIK-2 | Tlopo- 1.Paborta Ha | 3HaTh OCHOBHBIEC TIOHSTHS TU - Jomam- | [kana oneHu-
TOBBIN y4eOHBIX bepeHInaTbHBIX YPaBHEHHH U Hee 3a- | BaHMs JIOMall-
3aHATHUAX BapHallMIOHHOTO UCYUCIICHHUS. TaHHe. HEro 3aJaHusl.
2. CamocTo- | YMeTh pemarb COOTBETCTBYIO- VYerueid | IlIkana oneHu-
ATeIbHas e 3a/1a4H. oTpocC. BaHUs YCTHOTO
pabota Kon- onpoca. [Ikana
TPOJIb- OIICHUBAHUS
HBIC pa- | KOHTPOJIbHOU
00ThI paboThI
IIpo- 1. Pabota 3HaTh paclIpeHHble U JonoiaHu- | Jomam- | Ikana oueHu-
JIBUHY- | Ha YYeOHBIX | TeJIbHBIC MOHATHS AU depeHIu- | Hee 3a- | BaHUS JOMaIll-
THIN 3aHATUSAX aJIbHBIX YPaBHEHUH U BapHalu- JTaHue. HEro 3a/IaHMusl.
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Ypo-

Onenu- BeHb Kpure-
BaeMble chop- Jran ¢pop- Onncanme noKasareeii pun | llIkana ouenu-
KOMIIe- MHPO- | MUPOBaHMS OLIEHH- BaHHUA
TEeHIUH BaHHO- BaHus
CTH
2. CaMOCTO- | OHHOI'O UCUYUCIICHHUS. Verapi | [IIkana onenu-
STeIbHAS YMeThb pemiath COOTBETCTBYIO- orpoc. BaHMS YCTHOTO
pabora IIM€e 3aJa4H. Kon- onpoca. [Ikana
Bnanets OCHOBHBIMH METOJIAaMU | TPOJIb- OIICHUBAHUS
pemeHus auddepeHnanTbHbIX HBIE pa- | KOHTPOJIbHOH
YPaBHEHUH BBICIINX MOPSIIKOB, 00THI paboThI
cucreM audepeHIaIbHBIX [Tpak- [IIxana oneHu-
ypaBHEHUH U 3a]la4 BapHaIlMOH- | THYe- BaHMSI MPAKTH-
HOT'O MCUMCIIEHHS cKas YeCKOM MOAro-
IIOJITO- TOBKH
TOBKa

HIkaja oueHMBaHUs NPAKTHYECKON MOATOTOBKH

Kpurepun ouenuBanus

Baaasl

BBICOKas1 aKTUBHOCTDH Ha HpaKTH‘{GCKOfI IMOATOTOBKE

7-10

CpCAHAs aKTUBHOCTD Ha HpaKTI/IquKOﬁ IHOArOTOBKE

4-6

HU3Kasg aKTUBHOCTH Ha HpaKTH‘IGCKOfI IOATOTOBKE

0-3

IIIkaja oneHHNBaAHUS JOMALIHEro 3aJaHus.

IToka3zarTein

Banasl

CtyneHT npaBuiibHO BbINOJIHUI 0 — 5% goMalniHero 3a1anus 1o JaHHOW TeMe

0

CTyaeHT npaBuiIbHO BRINOIHWI 6 — 20% goMaliHero 3aaHus o TaHHOW TeMe

CtyneHT npaBuwibHO BRIMOIHII 21 — 40% moManiHero 3aianus Mo JaHHOM Teme

CryneHT npaBwiIbHO BeINOJIHUAT 41 — 60% noManiHero 3agaHus 10 JaHHOW TeMe

CtyneHT npaBuwibHO BRIMOIHII 61 — 80% momarniHero 3aianus Mo JaHHOM TeMe

OO B~IN

CtyneHT npaBuwibHO BRIMOTHII 81 — 100% momariHero 3aganus 1Mo JaHHOM TeMe

Ikana oueHUBaHUS YCTHOTO ONPOCA.

Kpurepnii onenuBanns

Banasl

CTyI[CHT OTBCTUJI HA BOIIPOC M ITOKAa3aJl ITOJIHOC U YBCPCHHOC 3HAHNUC TCMbI

10

CTYJIGHT OTBCTUJI Ha BOIIPOC, OAHAKO B OTBETC MPUCYTCTBYIOT HECCYILICCTBCHHBIC 8
OI_HI/I6KI/I, HECAOCTAaTKH U HCI[O‘-IéTBI

CTYJIGHT B ICJIOM OTBCTHUII HAa BOIIPOC, HO B OTBETC UMCIOTCA 3aMCTHEIC U rpy61;1e 6
OI_HI/I6KI/I, HEAOCTAaTKHU 1 HCI[OQéTLI

CtyaeHT HE OTBETHII Ha BOIIPOC, HO UMEIOTCS OoJiee ABYX MPaBUIbHBIX UJIEH WUITH 4
MOAXOJ0B K MPaBUIbLHOMY OTBETY

CryaeHT He OTBETHJI Ha BOIPOC, HO UMEIOTCS TOJIBKO OJIHA-IBE WIEU WM MOJI- 2
XOJ1bl K ITPAaBUIILHOMY OTBETY

CTy,I[eHT HC OTBCTHUJI HA BOITPOC M MMOKAa3ajl IMOJITHOC HC3HAHUEC TCMBI 3aIaHUA

IIxkaja oueHUBAHUSA KOHTPOJbHOMH PadoThlI.
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IHoka3zarennb Bajbl
CryneHt npaBuibHO BbinosHUAI 0 — 5% Beex 3ajaHuit 0
CtyneHT npaBuwibHO BIOIHWI 6 — 10% Bcex 3aianuii 1
CtyneHT npaBwibHO BbinosHUA 11 —20% Beex 3anaHuit 2
CtyneHT npaBuibHO BbiosHUA 21 — 30% Beex 3aianuit 3
CtyneHnTt npaBuiibHO BbINMoOAHUI 31 — 40% Bcex 3ananuii 4
CtyneHT npaBwibHO BbIoJHUI 41 — 50% Beex 3anaHuit S)
CTyneHT npaBuiibHO BIMOIHUI 51 — 60% Bcex 3ananuii 6
CtyneHT npaBuwibHO BbIoaHWI 61 — 70% Bcex 3aganuit 7
CtyneHT npaBuiibHO BbIoaHWI 71 — 80% Bcex 3ananuii 8
CtyneHT npaBuiibHO BIMOIHUI 81 — 90% Bcex 3ananuii 9
CtyneHT npaBuibHO BbINoJHUI 91 — 100% Bcex 3agaHuil 10

5.3. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIE MATEPHUAJIbI, HEOOXOAMMbIE /1JIsl OIEHKH 3HAa-
HHMii, YMEHHIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XaPAKTEPU3YIOINX 3Tanbl ¢opmupoBa-
HHMSl KOMIIETEHIUI1 B Npolecce 0CBOEHNsI 00Pa30BaTeJbHOI NPOrPpaMMbl

3agaHus 1/ NIPAKTHYECKO MOAT0TOBKH.

1. PazpaGotaTh 3a1auu ¥ cucTeMbl 3aaa4 1o TemaM: «/luddepeHnnanbuple ypaBHEHUS € pa3-
NEeNEHHBIMU W PA3ICNSIONMMUCS TepeMeHHbIMIY, «OmHoponnsie auddepeHnnanbpHbe
ypaBHEHMsI IEPBOTO MopsiaKay, «JIuHeiHble quddepeHnnanbHble ypaBHEHUs IEPBOro Mo-
panka», «YpaBHeHus beprymn», «MeTox BapualuH MOCTOSHHBIX M METOJ IIOJCTAHOB-
Ky, «AuddepeHnnanbaple ypaBHEHHsS NEPBOro Mopsiaka B MOJIHBIX Auddepennnanaxy,
«MHTErpupyomuil MHOKUTENbY, «ludpdepenunanbabie ypaBHeHus Jlarpanxka u Kiepoy.

2. Pazpabotare 3amaun U cuctemsl 3a7a4 no temam: «uddepeHunansupie ypaBHEeHUS, J10-
MyCKaIOINe TOHKEHNE Topsakay, «Haxoxnenue obmiero pemeHus JguHeiHoro audde-
PEHLIMAIBHOTO YPaBHEHUSI BTOPOTO MOPSAIKA MO YACTHOMY PELICHHIO OJHOPOIAHOIO AU -
(bepeHInanbHOTO YpaBHEHUSI.

3. Pa3pabotarh 3a1aun u cucTeMsl 3aj7a4 o TeMaM: «MeTo/ Bapraluu NOCTOSHHBIX TOCTPO-
eHus OOIIero perieHus JTuHeHHoro qud depeHIMaTbHOr0 YpaBHEHHsI BBICIIETO MOPsAKa 0
byHaaMeHTanpHON cucteMe peteHuit», «MmnynbcHas ¢ynkuus Kommy», «JIunelinsie on-
HOPOJIHbIE U HEOJHOPOAHbIE NU((depeHIINaTbHbIE YPABHEHHSI BBICILIUX MOPSAIKOB C MOCTO-
SHHBIMU K03((pULIMEHTaMU 1 MTPaBOM YaCThIO CIEUUATBHOTO BUay, «CTPYKTypa 4acTHOTO
u obmero pemenuiy. «luddepenimansabie ypaBHeHUs Ditiepay.

4. Pa3paboTaTh 3a1aud U CHUCTEMBI 3ajau 1o TemMaMm: «Cucrembl TudepeHIaIbHbIX ypaB-
HEHMIT», «Pa30BOE€ MPOCTPAHCTBO CUCTEMBI», «Da30BbIE TPACKTOPUHU, MOJE CKOPOCTEN»,
«MeToJ UCKIIIOYEHUH M METOJ HMHTErpUpYEeMBbIX KOMOMHALUN pemieHus: cucteMm audde-
pEHIIMATBHBIX YypaBHEHUW», «JIuHelHble cucTteMbl Aud(EepeHINATBHBIX YpPaBHEHHIY,
«Onpenenutens BpoHckoro marpunpl pemeHui», «@yHaaMeHTanbHas MaTpulia perie-
Hui», «MeTos BapHalllK MOCTOSHHBIX MMOCTPOECHUS OOIIEro peuieHus no ¢yHIaMeHTalb-
HOU Matpuie pemeHuit», «Matpuna Kommy, «JIuneitHbie onHopoHble cucteMbl audde-
PEHIMAIBHBIX YPaBHEHHM C TMOCTOSIHHBIMH Kod(duIMeHTaMu», «XapaKTepUCTUYECKOe
ypaBHEHHE U 00I1ee perIeHue».

5. Paszpabotath 3a1auu U CUCTEMBI 3aJa4 10 TeMaM: «Bapuauus u skcTpeMyM GyHKIMOHANA,
ypaBHeHHe Oilnepa», «Jloctarounoe ycnoBue JlexkaHapa skcTpemyma (yHKIIMOHAa,
«XapakTepHble Clly4ar WHTETPUPYEMOCTH ypaBHEHHs Ditnepay», «HeoOxomumoe ycinoBue
IKCTpeMyMa (PYHKIHMOHAIOB, 3aBUCAILINX OT MPOU3BOJHBIX BBICIIMX MOPSIKOB U (YHKIIH-
OHAJIOB, 3aBUCSIUX OT HECKOJIBKUX (DYHKIIHI».

IIpumep noManHero 3aJaHus.
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10.

11.

12.

13.

14.

15.

16.

. Haiitu obmee pemenne nuddepernuansHoro ypapaerus y'(X) = 5x* —

. Haiitu obuiee pemenne nuddepeHunansHoro ypasaenus y'(x) =

8 9 + 7sin(6x) .

X2

. Haiftn o6wee pemenne nuddepennunansuoro ypasuenus X1+ y*(x) + y(x)y'(x)4/1+x* =0.

. Haiitn pemenue nuddepenrmansroro ypapaenus (1+e”*)y?(x)y’'(x)=€*, ymosnersopsiomee

HavyampHOMY ycioBuio Y(0)=1.

X% + xy(x) —3y?(X)
x? —4xy(x)

. Haiitu obmee pemenune nuddepennuansoro ypapaenus y'(X) — y(x) = x*e”.

. Haiitu pemenue nuddepennumansaoro ypapaernus 2Y'(X) +2y(x) = xy?(X), yaosneTsopsiomee

HavanbHOMY ycinoBuio Y(0) =2.

. Haiitn pemenne muddepennuansaoro ypasaenus (2xcosy —4x°)dx — x?sin ydy =0, ymoie-

TBOpsitolIiee HavYabHOMY ycioButo Y(1)=7/2.

. Haiitn o6mmee permenne muddepenimansaoro ypapaerus Xy"(X) + y"(X) = /X .

. Haiitu o6mee u BeIpoxieHHOe pemenus auddepenimansHoro ypasaenus Y'(X)y? (x) =y (x).

Haiitn pemenne muddepenmuansaoro ypapaenus Yy'(X) —6Yy'(X) +9y(x) = x> —x+3, ynosne-

TBOpsifoIliee HadalbHbIM ycioBusam Y(0) = ;1’ y'(0) = 217

Haiiti obmiee pemenne guddeperupmansaoro ypasaerns Y'(X) +6Y'(X) +13y(x) = —e** cos(5x).
1

Haiitu pemenne mudpdepennmansaoro ypasaenus Y'(X)+3y'(X) +2y(X) = — -, yaosie-

2e" +e
TBOpsifoliee HavanbHbIM yeaoBusim Y(0) =0, y'(0) =0.

Haiitn o6mee pemenne nuddepennuansaoro ypapaerns X°Y"(x) — 2xy’(x) —10y(x) =0 (x > 0).

X'(t) = y(©) + z(V),

Haiitu o0miee penienue cucreMsl qudhepeHIMaibHbIX ypaBHeHnid < Y'(t) = 3x(t) + z(t),
Z'(t) = 3x(t) + y(b).

X'(t) = 2x(t) + y(t) +sin t,
y'(t) = 6x(t) — 3y(t) + cost.

Haiitu oGriee perienue cuctemsl 1updhepeHInalbHbIX YpaBHEHHH {

3
Haiitn ¢ynkmuio Y(X), Ha kotopoit ¢pyrkmuonan F[y(X)] = ”— x%y'%(X) +12X2y(x)]dx ¢ rpa-
2

HUYIHBIMU yenoBusME Y(2) =—1, y(3) =—7 mocTHraeT CBOEro SKCTPEeMaIbHOTO 3HAYCHUS.

IIpumepHbIe 3a1aHUS KOHTPOJILHBIX Pa0doT.

KonTpoubnas padora Ne 1
1o teme «/luddepennanpabie ypaBHEHUS IEPBOTO MOPSAAKA»

. Haiitu ob6mee pemenne nuddepenuuansHoro ypasaerus X y'(X) —1=cos(2y).
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. Haiitu pemenne mupdepennumansuoro ypasaenus Yy (X)y'(X)+x(1+ y*(x)) =0, yaosnerBops-

rolee HadyanbHOMY yeioBuio Y(1) = —1.
y , X+2y(x)
. Haiitn obmiee pemenue nuddepenunansaoro ypasaenus Y'(X) = 27()
X —y(x

. Haiitu o6mee pemenue muddepennuansaoro ypasaenns y'(X) + 3x2y(x) = xexp(—x?).
. Haiitu o6mee pemenue muddepennuansaoro ypasaerns xyy'(X) = y> — x°.

. Haiitu pemrenue muddepenumansuoro ypasaenns Y'(X) + xy(X) =(x —1)e*y?(x), ymosuerso-
pstoriee HavanbHOMY yeioButo Y(0) =1.

. Haiitn o6mee pemenne nuddepenimansroro ypasaenus (y° +cos x)dx + (e¥ +3xy?)dy =0.

. Haiitn pemenne muddepenmmansaoro ypasaenus (5x* +2xy)dx + (x> +4y*)dy =0, ymosre-
TBOpsitoliee HadanbHOMY ycioBuio Y(0) =1.

Kontpoabsnasi padora Ne 2
o teme «J{uddepeHunanbupie ypaBHEHHS BHICIIUX OPSIKOB, CHCTEMBbI TU((epeHInaTbHBIX
ypaBHeHI/Iﬁ 1 3JICMCHTBI BapUallTMOHHOI'O UCHYHUCIICHUA»

. Haiitu pemenne nudpepenimansuoro ypasaenust y”(x) =50y°(X), yA0BIETBOPAIOLICE HAYAIIb-
HbeIM ycioBusaM Y(3) =1, y'(3) =5.
. Haiitu obmiee pemenue auddepeHnnanbHoro ypaBueHus tgxy”(x) = 2y"(x) .

. Haittu pemenne auddepennumanbaoro ypaBHeHus Yy"(X)+ y(X) = 2(1—X), yHAOBIETBOPSIOIIEE
HavansHBIM yeoBusam Y(0) =2, y'(0) = -2.

. Haiitu obmiee pemenne nuddepennmansaoro ypasaerus Y"(X) + 4y (x) = —4sin(2x).
. Haiitn o6mee pemenne muddepenimansroro ypasaerus X°Yy"(X) + xy'(X) +4y(x) =0 (x > 0).

. Haiitn pemenne muddepenrmansroro ypapHerns X°Yy"(X)—9xy’'(X)+24y(x) =0 (x > 0), ymo-
BJIETBOpsIIOIIce HavanbHbIM yeaoBusm Y(1) =1, y'(1) =0.

. LX) = 4x(t) + 2y(t) +e*,
. Haiitu oOmiee pemenue cucteMmsl 1udepeHnanbHbIX ypaBHEHUN .
y'(t) =3x(t) + 3y(t) +e.

2
. Haiitn dpyrkouro y(X), Ha xoropoit ¢pyukuuonan F[y(X)]= J.[X’1 y'2(x) + 6y(x)]dx C TPaHHYHBI-
1

mu yeroBusima Y(1) =0, y(2) =4 mocrturaer CBOEro sKCTpeMaabHOTO 3HAUCHHSI.

IIpumepHBIE BONIPOCHI YCTHOIO ONPOCa.

. OObikHOBeHHBIE MU depeHnnanbHble ypaBHeHus. [lopsaok u ¢opmsl 3anucu nuddepeHimanb-
Horo ypaBHeHus. OO1iee u yacTHoe pemeHus. 3agaua Ko,

. Ilpocreiimue nuddepeHuanpabie ypaBHeHHUS mnepBoro nopsnaka. uddepennnanbapie ypaBHe-
HUS TIEPBOTO MOPS/IKA C pa3/ieICHHBIMH ITepeMeHHbIMU. VX pereHus.

. Jlunelinple HeomHOpPOAHBIE AU depeHnanbHble ypaBHEHH NEpBOro nopsaka. MeTtoasl pere-
HUSL.
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14.

15.

16.

17.

Huddepenunansubie ypaBHeHHs: bepHyimu nepBoro nopsiika. MeToabl pereHus.
Juddepenunansubsie ypaBHeHUs Kiiepo. Ob1iiee U BEIPOKACHHOE PELICHHUS.

. duddepennmanbapie ypaBHEHHs BBICIIUX HMOPSAKOB: MPOCTEHINE YpaBHEHUS U YPaBHEHUs, CO-

JeprKallye cTapuire npou3Boanbie GyHkuuu. VX pemenus.

. Jluneitapie ogHOpOHBIC AU(QEpEeHIIMATBHBIE YPABHCHUS BBICIIUX TOPSIKOB C TOCTOSIHHBIMHU

koaddunrenTamu. XapakTepuCcTUYECKOe ypaBHEHHE U GyHIaMEHTalIbHAsL CUCTEMa PeIIeHUH.
JluneitHple HEOTHOPOIHBIC AU(dEepeHIINATBHBIC YPABHEHUS BBICIINX MOPSIKOB C MOCTOSHHBIMH
ko3 duLeHTaMH U CIIeUaIbHOM MpaBoil yacThio. CTPYKTypa YaCTHOTO PELICHHUS.

. OnHoponnble ypaBHeHHs Dnepa. MeTobl pereHusl.
. CocraBneHue TMHEHHBIX OJHOPOIHBIX JU(depeHIInaIbHbIX YPABHEHUH BHICIIMX MOPSAIKOB IO UX

(byHIaMEHTAIbHOM CUCTEME PEIICHUH.

OnepaTopHbIil METOJ| pelieHus: TUHEHHBIX Au(depeHInanbHbIX YPaBHEHUH BBICIIUX MOPSIKOB C
MOCTOSTHHBIMU K03 punimenramu.

3amaua Komm mist cuctemsl auddepeHnnanbHbix ypaBHeHH. Pa30Boe MPOCTPAHCTBO CUCTEMBI,
(a3oBBIE TPACKTOPHUH, TTOJIE CKOPOCTEH.

JlunHelHble OJHOPOIHBIE CUCTEMBI AU(dEepeHIINATbHBIX YPABHEHHH ¢ TOCTOSTHHBIMU KO3 hUIu-
eHTaMM. XapakTepucTuiueckoe ypaBHeHue. CTpykTypa oOLIero pereHus.

Bapuanus u skctpemyM yHKIIMOHANA. YpaBHEeHUE Diliepa.

IIpumepHbIe BONPOCHI K 3a4eTy.

. JuddepeHnmanpapie ypaBHEHUS TIEPBOTO MOPSIKA C Pa3IeSIONIMMUCSA IepeMeHHbIMH. JInHel-

HbIE OTHOPOHBIE Au(depeHInaIbHbIe YpaBHEHHUS epBOro nopsiaka. Mx pemeHus.
Onnaopoabie AuddepeHInaTbHbBIC YPaBHEHUS TIEPBOTO NopsiaKa. VX pemeHus.

. Jluneitnpie HeogHOpOAHBIE NUdQepeHInanbHbIe YpaBHEHUS IEPBOro nopsiaka. MeTon Bapuanuu

MTOCTOSIHHBIX.
Juddepenunanbubie ypaBHeHUs bepHyu nepBoro nopsijika. MeToJ MoJACTaHOBKH.

. Auddepennmanpupie ypaBHEHUs MEepBOro nopsaka B NoiHbIX auddepenuunanax. Iloctpoenue

peuieHusl.

. Auddepennmanbupie ypaBHEHUsI EPBOro Mopsaka B MOJHBIX auddepennumanax. UaTerpupyto-

U MHOXKUTENb.
Huddepenunansubie ypaBHeHus Jlarpanka. OO1ee 1 BHIPOKICHHOE PEIICHHUS.

. JAuddepennmanbable ypaBHEHUS BBICIIMX MOPSIKOB, HE CO/IEpIKallKe IBHO NEpeMEeHHY0. MeTos

peueHusl.

. JAuddepennmanbaple ypaBHEHHs BBICIIUX MOPSAKOB, OJHOPOAHbIE MO (QYHKIMU U €€ TIPOU3BOI-

HbIM. MeToJ1 pereHus.

JIuneitnsle nuddepeHnnanbapie ypaBHEHUsT BTOporo mnopsaka. [loctpoenue oOiiero peuieHus
YpaBHEHHUSI 110 U3BECTHOMY YaCTHOMY PELICHUIO OJJHOPOIHOTO YPABHEHHUS.

JIuneitnsle ogHOpOAHBIE AU depeHInanbHble YpaBHEHHs BBICIINX MOPAAKoB. Omnpenenurens
Bponckoro, hopmyna Octporpaackoro — JinyBusis.

JIuneitnsle oHOpOoaHBIE AU depeHInanbHble ypaBHEHHUs BBICIIMX TOPsAKOB. DyH1aMeHTallbHas
CHCTEeMa pellleHuH, e€ CyIecCTBOBaHHE.

JIuHeliHbIe HEOTHOPOHBIE TU(QepeHIaIbHbIe YPaBHEHHs BBICIIMX MOPSIKOB. MeToa Bapua-
LMY TIOCTOSIHHBIX MTOCTPOEHHMSI 0011Iero peieHus no GyH1aMeHTaIbHON CUCTEME pPEelIeHUH.
JIuneitHble OnHOpOJHBIE MU(EepeHINaTbHbIE YPAaBHEHUS BBICIINX TOPSJIKOB C IOCTOSHHBIMH
koapdunreHTamMu. XapakTepUCTUYECKOE ypaBHEHUE U PyHIaMEeHTaJIbHasl CUCTEMA PEIleHUH.
JIuneitHble HEOAHOPOIHBIE MU (epeHIInATbHBIE YPABHEHUS BBICIIMX MOPSIKOB C MOCTOSHHBIMHU
K03 dULIeHTaMH U CIIeUaIbHOM MpaBoil yacThio. CTpyKTypa OOLIero perieHus.

OnHoponHble ypaBHeHUs Ditnepa. XapakTepuCTUYECKOE YpaBHEHUE U (yHIaMEHTalIbHAs CUCTe-
Ma pelIeHHH.

Heonnopoansie ypaBHeHus: Diiniepa co crienuanbHOM MpaBoii yacTbio. CTpyKTypa o01ero peuie-
HUSL.
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18. Jluneiinsie HeoqHOPOAHBIE MU hepeHInaNbHbIe YPaBHEHHS BBICIINX MOPAIKOB, popmyna Kormw.
Nmvnynscuas dyaknus Komm — [roamens u e€ cBoicTBa.

19. Cucrembl 0OBIKHOBEHHBIX nU(depeHINaTbHbBIX ypaBHEeHHH. HopManbHble 1 aBTOHOMHBIE CHUCTE-
MBI.

20. Meron MCKIIIOYEHUH M METOJ WHTETPUPYEMBIX KOMOMHAIIUMI PEIICHUS CUCTEM OOBIKHOBEHHBIX
muddepeHInaTbHBIX YPaBHEHUH.

21. JluneiiHple OqHOPOAHBIE cHUCcTeMbl U depeHInanbHbIX ypaBHeHui. Omnpenenutens BpoHckoro
MaTpULbl PELICHUH.

22. ®opmyna Octporpaackoro — JInyBwuig Uit onpefenuTenss BpoHCKOro MaTpHIlbl peIieHHH.
®dyHnaMeHTaIbHasE MATPULIA CUCTEMBI.

23. JluHeiiHble HEOHOPOHBIE CUCTEMbI MU (epeHInaNbHBIX YpaBHEHHH. MeToa BapHaluu mocTo-
SIHHBIX IIOCTPOEHUS O0ILEro pereHus 1no GpyH1aMeHTaaIbHON MaTpULIEe CUCTEMBI.

24. JluneiiHple HEOAHOPOAHBIE CUCTEMBI Au(depeHInaIbHbIX ypaBHeHuil. Murerpan Kommu. Marpu-
na Komu u ee cBoiicTBa.

25. JluHeitHbIe OTHOPOIHBIE CUCTEMBI TU(GEpEHIINATBHBIX YPAaBHEHUN C MMOCTOSIHHBIMEA KO3 QHIIH-
eHTaMu. XapakTrepucTuueckoe ypaBHeHue. CTpyKTypa oOLIero pemeHus.

26. Bapuanms u 35KcTpeMyM (yHKIIMOHAJA, ypaBHEHHE Dilepa.

27. JlocraTtouHoe ycioBue Jlexxanapa skcTpeMyma (QyHKIMOHAIA.

28. HeobOxomumoe ycIioBUE SKCTpeMyMa (PYHKIIMOHAIOB, 3aBUCSAIINX OT MMPOU3BOIHBIX BBICIIUX I10-
PSI/IKOB.

29. HeobOxomuMmoe ycIIoBUE 3KCTpeMyMa (pYHKIIMOHAIOB, 3aBUCAIINX OT HECKOIBKUX (DYHKIIUH.

5.4. Meroauyeckue MaTepHaJibl, ONpeaesioliie NMpPoueaypbl OLeHUBAHUS 3HAHUI, YMEHWUI,
HABBIKOB M (MJIM) ONBITA JAeATEJIbHOCTH, XapAKTEPU3YKIIUX 3Tanbl (OPMUPOBAHUS KOMIIETECH-
1107071

B pamkax ocBO€HMS TUCHUIUTAHBI IPEAYCMOTPEHBI: BBHITTOJIHEHUE JTOMAITHUX 3aJIaHUN, BBITIONHE-
HHUE KOHTPOJIbHBIX OTBETHI HA YCTHBIX OMPOCaX, MPaKTHUeCKas MOATOTOBKA.

HroroBas oreHka 3HaHWUN, YMEHHM, CIIOCOOOB AECATEIHHOCTH CTYACHTOB IO M3y4aeMOW JUCIIH-
e cocrasiageT 100 0amios.

MaxkcuMaabHOE KOJMYECTBO 0a/UIOB, KOTOPOE MOXXHO HAaOpaTh 3a TEKYIIHA KOHTpodbs — 80 Oai-
JIOB.

3a BBINIOJIHEHHUE JIOMAIIHUX 33JaHui 00ydJaromuiics MoxeT Ha0paTh MakcuMalibHO 20 6asuioB.

3a OTBETHI HA BOMPOCHI YCTHOTO OMpoca 00yJarouuiicss MoxeT HabpaTh MakcuManbHO 20 Gaios.

3a BBITIOJIHEHUE KOHTPOJILHBIX padOT 00yJaroIuiics MoKeT HaOpaTh MakcuMalibHO 30 0aUToB.

3a BBIMIOJNHEHUE MPAKTUYECKOW MOATOTOBKH OOYyYaromuiics MOKeT HaOpaTh MakcuMmanbHO 10
0aJIoB.

MaxkcuManbHas cymma 0ajuioB, KOTOpbIe OOy4YarolIUiACs MOXKET HaOpaTh MpU clade 3adyeTa, co-
craBiisteT 20 6auIoB.

J1ig cnaun 3adeta HEOOXOAMMO BHITIOTHUTH BCE 3aaHUSI TEKYIIETO KOHTPOJIS. 3HAYMMBIM MOMEH-
TOM SIBJISIETCSI TIOKA3aTeNb U3YYCHHS MaTeprasa JEeKIMi U BBITIOJHEHNE 33JJaHui B YKa3aHHBIE CPOKH.
Ha 3auet BeIHOCHUTCS MaTepHall, U3JIaraéMblil B IEKIHUSIX U PACCMATPUBAEMBI Ha MPAKTHUECKUX 3aHS-
THSX.

MIkana oueHuBaHud 3a4€Ta.

KosanuectBo 6a/1510B Kputepun onenuBanus

16 - 20 MMEET MECTO TOJIHOE YCBOEHHE TEOPETHYECKOTO U TMPAKTUYECKOTO
MaTepHasa, CTyACHT yMEeT JI0Ka3aTh BCE TEOPEMbI M3 JIEKLIMOHHOTO
Kypca U pelaeT Bce 3a/1ayl ¥ IPUMeEPhl U3 MPUBEJICHHBIX 3aJaHUN
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12-15 MMEET MECTO OCHOBHOE YCBOEHHE TEOPETUUYECKOTO U MPAKTUIECKOTO
MaTepuana; CTYACHT yMeeT JO0Ka3aTh OCHOBHBIC TEOPEMBI U3
JIEKITMOHHOTO Kypca M peIIaeT OCHOBHBIC 3a/layd M TPUMEPHI U3
MPUBEAECHHBIX 33JIaHUI

8-11 MMEeT MECTO 3HaHHe Oe3 J0Ka3aTelbCTBAa OCHOBHBIX TEOpEM U
dbopMynl Kypca, CTyIEHT yMeeT pellaTh 3aJadyd U TMPUMEpPhl W3
NPUBEJICHHBIX  3aJaHWi,  sABJIAIONIMECS  00O0OIIeHHWEM  3ajaad
IIKOJILHOTO Kypca MaTeMaTHKHU

0-7 HMEET MECTO HEYCBOEHHE OCHOBHBIX TeopeM U ¢GopMmysl Kypca;
CTYJCHT HE YMEET peliaTh 3a7aud U MPUMEPhI U3 33JJaHHBIX 33JaHUH,
SIBJISTFOLITECST 000OIIEHUEM 3a/1a4 IKOJBHOT'O Kypca MaTEMaTHKH

Hrorosas mkajaa oueHNBaHUA PE3YJbTAaTOB OCBOCHHUSA TUCIHHUIIIMHBI.

HtoroBasi oleHKa Mo IUCHUIUIMHE (OPMUPYETCS U3 CYMMBI OaJlJIOB MO pe3yiabTaTaM TEKYILEro
KOHTPOJISI ¥ IPOMEKYTOUYHOM aTTECTAI[MN U BBICTABIISIETCS B COOTBETCTBUHU C NMPUBEACHHON HUXKE Ta0-
JIALIEN.

Ouenka no 100-6a1s1bHOI cHCTeMe OueHnka o TpaguIMOHHON cUcTEeMe
81 - 100 3auTeHo
61 — 80 3auTeHo
41 -60 3ayTeHo
0-40 He 3aureno

6. YAEBHO-METO/INYECKOE U PECYPCHOE OBECIIEYEHME JUCIIU-
IJIMHbBI

6.1. OcHoBHas quTEpaTypa

1. Xennep, B. K. OObikHOBeHHbIE nU(]PepeHInanbHbe YpaBHEHUs, BapHallMOHHOE HCYUCIIECHUE,
OCHOBBI CHEIMATIbHBIX (DYHKIMI U HHTETpaJIbHBIX ypaBHEHHH : yueOHoe nocobue / B. K. Xennep,
T. C. benoseposa, M. B. Xennep. — Canxkr-IlerepOypr : Jlansp, 2022. — 320 c¢. — ISBN 978-5-
8114-2592-1. — Tekcr : anexkTpoHHbli // Jlanpb : snekTpoHHO-OuOIMoTeuyHas cucrtema. — URL:
https://e.lanbook.com/book/210038 (mata obpamenus: 24.05.2023). — Pexum mpoctyna: ajs
aBTOPH3. MOJIb30BATENEH.

2. MyparoBa, T.B. J[lupdepeHunanbuple ypaBHEHHS : Y4YeOHHK M TPAKTUKYM Uil BY30B /
T. B. MyparoBa. — MockBa: M3marensctBo  FOpaiit, 2023.— 435c.— (Beicmee
obpaszoBanue). — ISBN 978-5-534-01456-3. — Tekcr : snextpoHHbI // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510931 (mata obparmenus: 24.05.2023).

3. Hogak, E. B. HaTterpanbHoe ncuncienne u qudQepeHIraibHple ypaBHEHUS : yaeOHOoe TTocooue
mist  By3oB/ E.B.Hosak, T.B.PsazanoBa, UW.B.HoBak; mox oOmeil pemaxiueit
T. B. PszanoBoit. — MockBa : WzmatensctBo  [Opaiit, 2022. — 112c.—  (Bricuee
obpaszoBanue). — ISBN 978-5-534-08358-3. — Tekcr : snextpoHHbli // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492235 (nata obpaienus: 24.05.2023).

6.2. lonotHMTEIBLHAS JIUTEPATYPA

[Tuckynos, H.C. luddepenumnanbHoe U MHTETPATHHOE MUCUHUCICHUS: y4ueO.1uisd BTy30B. B 2-x T.,
T.I1/ H.C. ITuckyHoB., uza. crep. — M.: Uaterpan-npecc, 2008. — 544 c.

5. Cremnanos, B.B. Kypc muddepenumansupix ypaBHenuii: y4ue6.m1s By3oB / B.B. Crenanos. 10-e
u3n. — M.: JIKU, 2008. — 472 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

RN

Oununmnos, A.®. Beenenue B Teopuio audepeHInanbHbIX ypaBHEHHH: yued. ams By30B / A.D.
®ununmnos., u3a. 2-e, ucnp. — M.: KomKnura, 2007. — 240 c.

Nemupnosuy, B.I1. Jluddepenmansusie ypaBaenus: yued. nocodue / b. I1. lemunosuy, B. I1.
MopaeHoB. - 4-e uza.,crepeorurr. - CII0. : Jlanp, 2019. - 280c. — TekcT: HEMOCPEACTBEHHBIH.

KpacnoB, M.JI. OObikHOBeHHbIe auddepeHIuaIbHble ypaBHEHUSA. 3aJadyd M TPUMEPHI C
noipoOHbIMH perieHusMu: yueb.mocodue / M.JI. Kpacuos, A.W. Kucenes, I'.11. Makapenko, 8-¢
3., M.: JIubpoxowm, 2013, 256 c.

Aabcroabl, JI.J. JluddepeHnmansasie ypaBHeHUs: Y4eOHUK 1 BYy30B / JI. D. Dnbcromnepi. - 7-¢
u3n. - M. : U3a.JIKH, 2008. - 320c. — TekcT: HenocpeACTBEHHbIH.

Onbcronsi, JI.D. Auddepenunansusie ypaBHenus: YueOHuUK U1t By30B / JI.O. Dnbcronbl, U3z
crep., M.: JIKH, 2013. — 320 c.

byrpos, A.C., Hukonbckuii, C.M. Bpiciias matemaTuka: YueOHUK s By30B. B 3 Tomax. — M.:
Hpoda, 2004. —T.3,512 c.

Hanxko, [LE., Ilonos, A.T"., KoxeBuukona, T.4. Breiciias MaremMarrka B yrpaXHEHUSX U 3a/1a4ax:
YyeOHoe nocobue ams By30B. — M.: Onukce, 2005. — 415 c.

Ky3znenos, JI.A. COopHuUK 3a7a4 10 BBICIIEH MaTeMaTUKe (TUIIOBBIE pacuéThl): YueOHoe mocodue
Ut BTY30B. M.: Beicmias mikona, 1983. — 175 c.

Bacunwera, A.b., Mensenes, I'.H., Tuxonos, H.A., Ypasrunsauna, T.A. Jluddepennmanpapie u
WHTETpaJbHBIC YPABHCHHS, BApUAIIMOHHOE MCUYHMCICHUE B MIPUMEpax U 3aaadax. M.: duszmariur,
2003. -432c.

Bacunbesa, A. b. MaTerpanbabie ypaBHeHus : yaeOHuk / A. b. BacunbseBa, H. A. Tuxonos. — 3-e
uz.,crep. — Cankr-IlerepOypr : Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0911-2. — Tekcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/210230 (mata oOpamenwus: 24.05.2023). — Pexum poctyna: s
aBTOPH3. NIOJIb30BATEIICH.

[nad, JI.51. BapuannonHoe ncuucieHne U UHTerpaibHble ypaBHeHUs. CIIpaBOYHOE PYKOBOJCTBO
/ 2-e w3n., nepepad. M.: Hayka, 1970. — 192 c.

Ilerpymko, W. M. Kypc Bbicmieit marematuku. WHTerpanpHoe wucuucienne. DOyHKIUU
HECKOJIbKUX TepeMeHHbIX. Jnddepennmansapie ypaBHeHUs. JIEKIMU W MPaKTHKYM @ y4eOHOe
nocobue / . M. Ilerpymiko. — 2-e uza.,crep. — Canxt-IlerepOypr : Jlans, 2022. — 608 c. —
ISBN 978-5-8114-0633-3. — Tekcr : »nekTpoHHBIH / JlaHe @ DSIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210140 (nara oOpamenus: 24.05.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIECH.

Hemunosuy, b. [1. Yucnennsie metoas! aHanuza. [Ipubnmxenne Gpynkuunit, nuddepennuanbHbie 1
UHTErpajibHble ypaBHeHU : yueOHoe mocoodue / b. I1. lemunosuy, M. A. Mapon, 3. 3. IllyBanosa.
— 5-e m31., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 400 ¢. — ISBN 978-5-8114-0799-6. —
Texcr: onexkrtponnslii / Jlamb :  snekTpoHHO-OMOnmoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/210437 (mata obpamenus: 24.05.2023). — Pexum mpoctymna: s
aBTOPH3. MTOJIb30BATENCH.

3. Pecypcobl uHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT»

DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTudeckoro gakynbrera MI'Y: http://lib.mexmat.ru/
MaremaTrueckoe 0r0po: Y4eOHHKH 10 MaTeMaThndeckoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

17


https://e.lanbook.com/book/210230
https://e.lanbook.com/book/210140
https://e.lanbook.com/book/210437
http://lib.mexmat.ru/
http://www.matburo.ru/
http://www.library.mephi.ru/
http://ega-math.narod.ru/
http://neo-chaos.narod.ru/fikhtengolts.html

7. METOANYECKHUE YKA3AHUA 11O OCBOEHMIO JUCIIUTIJIMHBI

1. Meroauyeckrue peKOMEHIAIIMY IO OPTaHU3aIlMK CAMOCTOSITEIbHON paboThl OaKaIaBpOB.
2. Meroanueckue peKOMEHIAIMH 10 TIOJIOTOBKE K MPAKTHYECKUM 3aHSATHUSIM.

8. TH®OPMAIMOHHBIE TEXHOJIOI'MM I OCYIIECTBJIEHUA Ob-
PA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHHHUTIJIMHE

JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmannoHHbIie CIPABOYHbIE CHCTEMBI:
Cuctema TAPAHT
Cucrema «KoncynprantlLiroc»

[TpodeccrnonanbHbie 6a3bl TaHHBIX
fgosvo.ru — IMopran denepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BICIIET0 00pa-
30BaHUA
pravo.gov.ru - OguimansHblii UHTEPHET-NOPTAN IPaBOBOK MHGOPMAIIUU
www.edu.ru — ®enepanbHblii moprai Poccuiickoe o06pasoBaHue

CB000OJIHO pacmpocTpaHsIeMoe IPOrpaMMHOE O0ecIieueHre, B TOM YHUCIIE OT€YECTBEHHOIO MPo-
U3BOJICTBA

OMC IIneep (1151 Bocripou3BeAeHHsI DJIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITJIMHBI

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUIIMHBI BKIIOYaeT B ce0s:

- yueOHble ayJUTOPHH JJIsl IPOBEJACHUS YUEOHBIX 3aHATHH, OCHAIllEHHbIE 000PYJOBaHUEM U TEX-
HUYECKHMH CpeJICTBAaMH O0y4YeHHs: Y4eOHOH MeOenblo, TOCKOH, JeMOHCTPallMOHHBIM 000pyJOBaHH-
€M, NIepCOHAIbHBIMU KOMIIBIOTEPAMH, TPOEKTOPOM;

- MOMEUICHUS I CaMOCTOSTENIbHOW palboThl, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHHUKOH C BO3-
MO>KHOCTBIO MOJIKJIIOUEHUEM K ceTu «MHTepHeT» u obecreyeHrneM 10CTyIa K 3JIeKTPOHHON HHpopMa-
IIUOHHO-00Pa30BaTENILHON Cpejie.
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