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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIJINHE, COOTHECEHHBIX €

IJIAHUPYEMBIMH PE3YyJbTATAMU OCBOCHUSI MOAYJISA

1.1. Moaynb obecrieynBaeT OBIJICHUE CICIYIOIIMMHA KOMIICTCHITUSIMHU:
Kon HaunmenoBanue Kon sTana ocBoeHus HaunmenoBanue sTama 0CBOCHUS KOMIIETCHIHH
KOMITETEHIINT KOMITETEHIINT KOMITCTEHINH
Cnoco0HOCTD 3HaeT  TEOpPEeTHYECKHE  OCHOBBI  pEIICHHA
HCTIONb30BaTh MMKpOCI-1.1 OOBIKHOBEHHBIX A (PepeHINATBHBIX YpaBHEHHN
METOIBl  peIICHUH ony)
I[IKp OC I-1 nrddepeHnrnanbHbL
X YpaBHEHHWH A IKp OC I - 1.2 YMeer pemars OpUKIAagHBIE  33aJaud  C
peleHus ncnons3oBanuneM O1Y
MIPUKIIAAHBIX 337134
CrocobHOCTB [MIKpOCI-2.1 3HaeT OCHOBBHI BAPHAIIMOHHOTO WCYUCICHUS U
HCTIONb30BaTh TEOPHH ONTUMAIBHOTO YIPaBICHHS
IIKp OC I-2 Z[;I;f;;aunn s I[IKp OCI1-2.2 Vmeer pemars NPHKJIATHBIE 3a1a4n
peleHus ONITHUMAJILHOTO yNIPABICHHUS
NIPUKJIAIHBIX 337124
1.2. B PE3YILTATC OCBOCHUA MOAYJIS Y CTYACHTOB JOJI?KHBI OBITE C(1)OpMI/Ip0BaHBIZ
[IpodeccronanpHbIe Kop srana PesynbraTel 00y4ueHus
JIEeUCTBHSA OCBOCHHUS
KOMITCTEHIINT
Be/ICHHE Ha ypOBHE 3HAHHH:
AHAIUTUYECKOU NKpOCI-1.1 3HaTh  TCOPETHUECKHE  OCHOBBHI  pEMICHWH  OOBIKHOBCHHBIX
paboTtel B oOmactu b GepeHIMATLHBIX YPaBHEHUIA;
Z)KOHOMI/IKI/I u IKp OC 1 1.2 Ha YPOBHE YMEHHH:
VHAHCOB YMETh pellaTh NpUKIagHbIe 3a/1auu ¢ ucnoib3oBanueM OY
TKp OC T 2.1 Ha YpOBHE 3HAHWIl: 3HATh TEOPETHYECKUE OCHOBBI BApPHAI[IOHHOTO
WCUHCIICHUS ¥ TEOPHH ONTHMAJILHOTO YIIPABICHUS
TKp OC T 2.2 Ha ypOBHE YMEHMH: yMEThb peIIaTh NPHUKIAJHBIE 337add
OIITUMAJILHOTO YNIPABJICHUS

2. O0beM u MecTo MoayJisi B cTpykrype OIT BO

O0bem monyJist

b1.B.04.01 «/Iucddepenunanbubie U pa3HOCTHBIE ypaBHEHUS»

2 3.e., KOJMYECTBO AaKaJIEMHYECKHX YacOB, BBIICICHHBIX Ha KOHTAaKTHYIO paboTy ¢
npenojiaBarenemM - 34 yaca, Ha CaMOCTOSATENIbHYIO paboTy oOydaromuxcs - 38 4acoB.

b51.B.04.02 «3nemMeHTh! (hyHKIIMOHAIFHOTO aHAJIN3a ¥ TEOPUH ONTUMAIBHOTO YIIPABICHUS

2 3.e., KOJMYECTBO aKaJIeMHYECKUX YacCOB, BBIIEJICHHBIX Ha KOHTAaKTHYIO paboTy ¢
npernoaaBarenieM - 34 gaca, Ha CaMOCTOSITEIILHYIO padoTy 00yJarommxcs - 38 4acos.

Mecto moay.as B ctpykrype OII BO

b1.B.04.01 «luddepeHunanbHble U pa3HOCTHBIE YpaBHEHU» 2 KypcC, 4 ceMecTp

— MUCLUIUIMHA PEeaTn3yeTCsl MOCIe U3YyUEeHUs AUCIUTUTNH:

Anrebpa

b1.B.04.02 «OnemeHTH! ()yHKIMOHAIBLHOIO aHAIN3a U TEOPHUH ONTUMAIBHOTO YIPABICHUS», 2
Kypc, 4 cemectp

— MUCIUILTNHA PEATH3yeTCsl MMOCIe H3YYCHUS TUCITUTUTIH:

anreOpa

— TUCLUIUIMHBI MOTYT peagn30BaThCs YaCTUYHO WM NMONHOCTHIO ¢ mpuMeHeHneM D0 u/unu J1O0T.
VY4eOHble MaTepuabl TUCHMUILIMHBI pa3MeIaloTcs 1o aapecy lms.ranepa.ru

— ¢opMa IPOMEKYTOUHOM aTTECTAIIMH MOJYJISI — IK3aMEH.



3. CoaepixaHue M CTPYKTypa MOIYJIA

OO0OBeM IUCHUILIMHEL aK. Jac./ Jac. Dopma
KoHnTakTHas pabota TEKYIIETO
No /i HammenoBanne tTem oOygaromuxcs ¢ KOHTpOJIA
(pa3zmenoB) Bcero MpenoaBaTeeM Cp YCIIEBAEMOCTH ,
10 BUJaM YYCOHBIX 3aHITUI** MIPOMEKYTOUHO
J | JIP | 113 | KCP i aTTecTaluu
«Anddepennuanpabie U pa3HOCTHBIC YpaBHeHUs» OuHas hopMa 00ydeHus
Tema 1 DKOHOMUKO-MAaTeMaTUYECKHE
MO/ICIH, OTHCHIBACMbBIC
i depeHnInanTbHBIMA 8 5 5 4 KP 1
YpaBHCHUSMHU.
JuddepeHnmransHbIe
YpaBHEHHsI IEPBOTO TOPSIKA.
Tema 2 | Jluneiinble nuddepeHnaIbHbIe 8 2 2 4 KP 2
YpaBHEHHsI BTOPOTO MOPSIIKA.
Tema 3 | Cuctemsr JTUHEWHBIX
TG hepeHIHATEHBIX 10 2 2 6 J31
YpaBHEHH.
Tema4 | KommdecTBeHHBIH u
KayeCTBEHHBIN aHamm3
CTaI[MOHAPHBIX CUCTEM 8 2 2 4 132
i depeHInanbHbIX
YpaBHEHUI.
Tema 5 | DKOHOMHUKO-MaTeMaTHUYECKUE
MOJIETH, OTHCHIBACMbBIC
Pa3HOCTHBIMH  YpaBHEHUSIMH. 8 2 2 4 O
PasHocTHEBIE YpaBHEHHUs
MIEPBOTO MOPSAKA.
Tema 6 | Jluneiineie pa3HOCTHBIC 10 2 2 6
YpaBHEHHsI BTOPOTO MOPSIIKA. O
Tema 7 | Cucremsl JHHEHHEIX 8 2 2 4 KP 3
Pa3HOCTHBIX YpaBHCHHH.
Tema 8 | KonnuecTBeHHBIN u
KayeCTBEHHBIN aHamm3 10 5 5 6 133
CTaIlMOHAPHBIX cucTeM
PAa3HOCTHBIX YPABHEHMM.
2 KOHCYJIbTAIIHSI
Bceero: | 72/54 | 16/12 16/12 38/28,5
«QneMeHTh! (HYHKIIMOHATBHOTO aHAIN3a U TCOPUH ONTUMAIILHOTO YIIPABICHHS
Ounas popma o0yueHus
Tema 1 YuciioBbie psijibl 16 4 4 8 13,0
Tema 2 OyHKIHOHATbHBIE 18 4 4 10 13,0,KP(1,2)
TOCJICTOBATEILHOCTH M PSLIBI
Tema 3 CoOCTBEHHbBIE HHTETPAIBI, 18 4 4 10 13,0
3aBHCSIIIKE OT MapaMerpa
Tewma 4 Heco6cTBeHHBIE HHTETPAIIBI C 18 4 4 10 13,0,KP(3,4)
mapaMeTpoM
2 KOHCYJIbTAIHSI
Bceero: | 72/54 | 16/12 16/12 38/28,5
[IpomMexyTodHas aTTecTaIus 36 9K3aMeH

Ilpumeuanue: * — opmbl mekywezo Koumpoas ycnesaemocmu: Kowmpoavhas paboma (KP), Homawmnee
saoanue(/I3), onpoc (O)
Ilpumeuanue **: @ pamkax yKa3auHOU KOHMAKMHOU pabomvl ¢ 00YYAIOWUMUCS YUeOHble 3aHAMUSL MO2Ym
nposodumucsi ¢ ucnonvzosanuem JOT u/unu 30

Coaepxanue Moy ISl

CO,Z[Cp)KaHI/IC JAUCIHUITIIMHBI ((I[I/I(b(l)epeHL[I/IaHLHBIC " Pa3HOCTHBIC YPABHCHUA»




Temal. DOKOHOMHKO-MaTeMaTHYECKHE  MOJIEIH, ONHUChIBaeMbie AU (epeHInaTbHBIMU
ypaBHeHHsIMU. {nddepeHmansabie ypaBHEHUS IIEPBOTO MOPsIKA.

[TpuMepbl MaTeMaTHYECKMX MOJAEIEH B HKOHOMMKE, ONUCHIBAEMBIX UG (depeHInaTIbHbIMU
ypaBHeHHsIMUA. OOmme mnoHATHS i JudepeHINaTbHOr0 ypaBHEHHsT IEpBOTO TOpSIKa
(pelieHne ypaBHEHMsI, MHTErpanbHas KpuBas, 3agada Komm s ypaBHEHHS B HOPMaJbHOM
dopme). YpaBHeHue nepBoro nopsijka B auddepeHuanax 1 MeTobl ero pemenus (ypaBHeHHE ¢
pasfeIAIOIMMU  IIEPEMEHHBIMM,  OJHOPOAHOE  ypaBHEHHE, YpaBHEHHE B  IIOJHBIX
muddepennmanax). JIuHeitHoe ypaBHEHHME MEpPBOro MOpsaka. MeToj BapHaluu MOCTOSHHOM.
VYpaBuenue bepnyiu.

Tema 2. Jluneiinbie quddepeHnnanbabie ypaBHEHHSI BTOPOTO MOPSAKA.

OOume noHsTUs (pelleHUe ypaBHEHMsI, HayalbHble 3HAYEHUs JJI1 ypaBHEHUS B HOPMAJIbHOMN
dopme). Metoapl mNOHIWKEHHs Topsaka aupdepeHunanbHeIX ypaBHeHHH. [loHsTHE O
T QepeHManbHbIX YPAaBHEHHUSX BbICHIEro Mopsaka. [IpMHIMI Cyneprno3uiuu U alropuTM
MOCTPOCHHUS OOIIETr0 pEeLICHUsl JIMHEHHOrO OJHOPOJHOTO YpaBHEHHS BTOPOrO MOpPsAKA C
HNOCTOSHHBIMU KO3 uuueHTaMu. CTpyKTypa OOILEro peuieHus JIMHEHHOro HEOIHOPOIHOIOo
ypaBHEHHUs. MeTO/ bl HaX0X/I€HNS YaCTHBIX PEIIEHUN HEOJHOPOIHOTO YPABHEHMUSL.

Tema 3. CucteMbl TMHEHHBIX U (depeHINaTbHBIX YpaBHEHHH.

OOmue MoHATUS W CBOWCTBAa (MaTpUlla CUCTEMBI, PELIEHHE CHCTEMbI, 3aJaHUE HadaJbHBIX
3HavyeHui). JluHeliHas opHOponaHas cucTeMa (NMPUHLUI CYNEepHo3uLMU U (GyHIAAMEHTalbHas
MaTpuia pereHui, oodmee pemenue). CTpykTypa OOIIEro perieHus: TUHEHHON HEOAHOPOIHON
cucteMbl. Bapuanust noctossHHbIX. MeTonbl pelieHns cucTeM JIMHEHHBIX AudQepeHnnanbHbIX
YPaBHEHHIA C TIOCTOSTHHBIME KO3 PHUIIMEHTAMH.

Tema 4. KosnnuecTBeHHBIN M Kaue€CTBEHHBIH aHAIN3 CTALIMOHAPHBIX cUcTeM AuddepeHnanbHbIX
YpaBHEHUM.

OO01me MOHATHUS U CBOICTBA (pelIeHue CUCTEMBI, (Pa30Basi TPACKTOPHsL, OJIOKEHUS PABHOBECHS,
LUKJIBI). Y CTOWYMBBIE U HEYCTONYMBBIE [T0JIOKEHHSI paBHOBECHUS. AHAJIN3 OJJTHOPOJIHOM CHUCTEMBbI
JUHENHHBIX TU(PepeHINaIbHbIX YPAaBHEHUH C HOCTOSHHBIMU KO3 (DUIIMEHTaMU [T Cilydasi IByX
Heu3BecTHbhIX. lccrnenoBaHue HENMHEMHBIX CTAalMOHAPHBIX CHUCTEM BOJU3M MOJIOKEHUMN
paBHOBECHSI 110 TMHEHHOMY MPHOIMKEHHIO.

Tema 5. DKOHOMHMKO-MaTeMaTHYE€CKHE MOJIENH, OINUCHIBAEMbIE Pa3HOCTHBIMU YpPaBHEHUSMHU.
Pa3HOCTHBIE ypaBHEHUS NIEPBOTrO NOPSIKA.

OO01re NoHATHUS A7 pa3HOCTHOT'O YpaBHEHUS IIEPBOTO MOPsiiIKa B HOpMaIbHOU opMe (pelieHne
YPaBHEHHs, HauyalbHbIE YCIOBHA, 3amaun Komm, pemnieHne pa3sHOCTHOIO —ypaBHEHUs
nosictTaHoBKOM). JIMHelHOe ypaBHEHUE NEPBOro Mnopsijika (apupmeTrnueckas U reoMeTpudecKas
IPOTPECCUU, YACTUYHBIE CYMMBI U IIPOU3BEIECHUS, METOJ] BapHallii IOCTOSHHOMN).

Tema 6. JIuneiiHble pa3HOCTHBIE YPaBHEHUsI BTOPOTO MOPSIKA.

[TpuHIMI Cynepno3uLUU U aJrOPUTM MOCTPOEHUS OOILEro penieHus JMHEHHOro 0JTHOPOJHOTO
YpaBHEHUS C MOCTOSHHBIMU Kod(pduuuentamu. CTpykTypa OOIIEro pemieHus JIUHEHHOro
HEOJHOPOJHOIO  yYpaBHEHMs. MeToapl HAXOXKIEHUS YacTHOTO  PpEILIEHHs JIMHEWHOTO
HEOJIHOPOIHOTO YpaBHEHUS C MMOCTOSHHBIMU K03 pUlleHTaMu.

Tema 7. Cuctemsl IMHEHHBIX PA3HOCTHBIX YPaBHEHUM.

OOmue MoHATUS M CBOMCTBa (MaTpulla CHCTEMBI, PEIIEHUE CHCTEMBbl, HadajbHbIE YCIOBHS).
Pemenne mnoxacraHoBkoil. JIuHelHas ogHOpoAHAs cucTeMa (NPUHLMUI CYNEPHO3ZULUN MU
dbyHIaMeHTallbHas MaTpulla peleHuni, ooiee pemenre). MeToibl pelieHns CUCTEM JTMHEHHBIX
Pa3sHOCTHBIX YpPAaBHEHMH C TMOCTOSHHBIMU Kod(¢dunumeHntamu. CTpykTypa OOIIEro penieHus
JIMHEMHON HEOAHOPOJHOM CUCTEMBL. YaCTHBIE pelIeHUs.

Tema 8. KonuyecTBEHHBII M KayeCTBEHHBIM AaHAIW3 CTAllMOHAPHBIX CHCTEM Pa3HOCTHBIX
YpaBHEHUM.

Kpurtepun ycTOWYMBOCTH HYJIEBOIO PELIEHUS JIMHEMHON OAHOPOJHOW CHCTEMBI. DJIEMEHTHI
KOJIMYECTBEHHOTO M KAaueCTBEHHOTO aHallM3a HEJIMHEHHBIX CTallMOHAPHBIX CUCTEM Pa3HOCTHBIX
YpaBHEHUM.



CopneprxaHue QUCHUIUIMHBI «DJIEMEHThI (DYHKIIMOHAIBHOTO aHAIN3a U TEOPUU ONTHUMAIbHOTO
YIIPABJICHUS»

Tema 1. YucnoBble psiibl

Yucnoseie psiabl. Kputepuit Komm cxoaumoctu psga. Heo6xonumoe ycimoBrue CX0IUMOCTH.
Psnpl ¢ HeoTpunatensHbiMu uieHaMmu. [Ipusnaku cpaBHenus. [lpusnak [lanambGepa. Ilpusnax
Komm. [IIpusnak I'aycca (06e3 mokazarenbcTBa). HHTErpanbHBIA TPU3HAK CXOJAUMOCTH
Makxknopena-Komu. 3nakonepemennsie pssl. [Ipusnak Jleiionuna. [Ipusznaku AGens u dupuxie
(06e3 nokazatenbcTBa). AOCONIOTHAs CXOOUMOCTh psAda. YCJIOBHAas CXOJUMOCTh psija.
IlepecTaHOBKHU 4JIEHOB psJa.

Tema 2. @yHKIMOHAJIBHBIE IOCIEAOBATEIIBHOCTU U PSABI

DyYHKIMOHAJIBHBIE MOCJIEI0BATEIILHOCTH U psiabl. PaBHOMEpHas cxoaumoctb. Kpurepuit Komm
PaBHOMEpPHOM CXOIMMOCTH. HemnpepbslBHOCTH CyMMBI PaBHOMEPHO CXOJSLIErOCA psna U3
HenpepbIBHBIX  QyHKuuil.  IlouneHHoe — wHTerpupoBanne U JuddepeHIupoBanue
byHKIIMOHAIBHBIX psaoB. CTeneHHble psiabl. Paauyc cXOAMMOCTH, MHTEpBAJ CXOJUMOCTH.
[TounenHoe wuHTErpupoBanne u uddepeHIUpoBaHne CTeNeHHbIX psnoB. Psn  Teitnopa.
Pa3nokeHus OCHOBHBIX diieMeHTapHbIX pyHKuu. Psg Oypee.

Tema 3. CoOCTBEHHBIE HHTETPAIIbl, 3aBUCSIINE OT I1apameTpa

CoOcTBeHHbIE HWHTErpaibl, 3aBHCSAIIME OT mnapaMmerpa. llpenenbHbIl mepexon Moj 3HaKOM
uHTerpana. Juddepenmmpoanne noz 3HakoM uHTerpaia. Ilpasuno JleitOnuma. Cnydaii, korma
mpeebl HHTETPUPOBAHUS 3aBUCAT OT y; nmpuMep. MHTerpupoBanue moJji 3HaKOM COOCTBEHHOTO
MHTETpasia (J10Ka3aTeabCTBO).

Tema 4. HecoOcTBEHHBIE HHTCIpalibl, 3aBUCAIIUC OT IIapaMCTpa

% 2

—tx d i
HecoOcTBenHbie HHTETpalbl ¢ mapaMeTpoM. PaBHoMepHas cxogumocts. [Ipumepsr: | € X
0

0

[ye™dx; (a) y=y,>0, (6) y>0.

0

Kputepuit Komm. Ilpusnak Beitepmrpacca. Ilpusnaku Abens u upuxine. HecobcTBenHble
UHTETpajibl 0 OrPaHUYEHHOMY IMPOMEXYTKY, 3aBUCAIIME OT mnapamerpa. HecoOcTBeHHbIE
MHTETpasbl, 3aBUCAIIME OT mapamerpa. llpenenbHbIi mHepexol NOJ 3HAKOM HHTErpala.
HenpepbIBHOCT HECOOCTBEHHOI'O MHTErpaljia, 3aBUCSIIEro oT mnapamerpa. HecoOcTBeHHBIE
WHTErpaJibl, 3aBUCAIME OT mapametpa. uddepenuupoBanue o 3HakoMm uHterpana. [lpasuio
Jleiit6Huna. HecoGcTBEHHBIE MHTETPAJIbI, 3aBUCSIINE OT apaMeTpa. IHTerpupoBaHue Mo 3HaKoM
MHTerpasia. BeluucieHne MOMEHTOB CIIy4ailHOM BEIWYMHBI C HOPMaJbHBIM paclpeaeeHueM
MeTo0M U depeHIuPOBaHUS IO TapaMeTpy

4. MarepuaJibl TeKylIero KOHTPOJIS YCIeBAeMOCTH 00ydalommxcest 1
(hoHJ OLIEHOYHBIX CPEACTB MPOMEKYTOUYHOI aTTecTALMHU 110 MOAYJII0

41. @opMbl H MeETOAbl TEKYIIEro KOHTPOJS YCHeBAeMOCTH, OO0y4YalOIUXCA U
NPOMEKYTOYHOM aTTeCTALMH.

4.1.1. MeToabl TeKYLIero KOHTPOJIS yCIIeBaeMOCTH 00y4aroLIuXcst

B xope peammsanum aucuumiauHbl «JAuddepeHunanbHble M Pa3’HOCTHbIE YPaBHEHUD)
HCIO0JIb3YHOTCH CJIEAYIOIIHE METObl TEKYIIEr0 KOHTPOJIsI YCIIEBAEMOCTH 00y4YalOLIUXCH:
Tema (pazgen) Meroapl TEKYLIETO KOHTPOJI YCIIEBAEMOCTH
Tewma 1 KonTtponbnas pabora 1.




Tewma (pazznen) MeTo/1bl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH

Tema 2 KoHnTtposbHas pabota 2.

Tema 3 Jomamnee 3ananue 1

Tema 4 JlomamHee 3amanue 2

Tema 5 Ompoc 1

Tema 6 Onpoc 2

Tema 7 KoHTtposbHas padora 3.

Tema 8 Jlomamnee 3aganue 3.

B xoxe peaimzanuu JUCHUIIINHBI «IJ1IeMEeHThI (l)yHKIIHOHa.J'ILHOFO aHa/Iu3a MU TEOPpUH
ONITUMAJIBHOI'0 YHpaBJCHUN» HCIHOJIB3YIOTCA CJHACAYIOIUE METOAbI TEKYHICro KOHTPOJIHA
CIeBaeMoCTH 00 YAIIMUXCH:

Tema (pazzmen) MeTo/1bl TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH
Tema 1 JloMalHee 3anaHue, onpoc.
Tema 2 Jomamaee 3aganue, onpoc. KonrponbHas padota 1
Tema 3 JlomarHee 3aj1anue, onpoc.
Tewma 4 JlomamHee 3aianue, onpoc. KonTposbHas padota 2

4.1.2. JDx3aMeH NPOBOAUTCA ¢ NPUMEHEHHEM CJeIYIOIMX MeTOA0B (CpeacTB): B BHUJIE
MUCHbMEHHOTO SK3aMeHa, B BUJIE 3k3aMeHa ¢ ucrosb3oBanueM CJ1O (mpu HE0OXOIMMOCTH)

4.2. MarepuaJibl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH 00y4aroluXxcs.

Martepuanbl TeKymIero KOHTPOJIA  YCIEBAeMOCTH  OOyYalONIUXCH  JAUCHHILIMHBI
«duddepeHunanbHbie H PA3HOCTHbIC YPABHEHUA»

Tumnosblie OLleHOYHbIE MaTepHaJIbI O TeMe 1
KOHTPOJIBHAS PABOTA Nel
1. Haiitu oGmiee pemenue auddepeHnnansHOro ypaBHeHus (6 6a1108).

, xP+y?
2Xy

2. Haiitm wdactHOe pemeHue auQQepeHINATBHOTO YpPaBHEHHS, YAOBJIETBOPSIOIIEE
3a/laHHbIM Ha4aJIbHbIM YCJIOBUSM (6 0a/1106):

y 1
y'+===, y(1)=0.
X x° v
3. Haiitu obuiee pemenue nuddepeHInanIbHOr0 ypaBHEHUS:
4y'
"
Y=

X

Tunosbie OLIECHOYHBIE MAaTEPHAJBI 110 TEMe 2
KOHTPOJIBHAS PABOTA Ne2
1. Haiitu wdacTtHOoe pemieHne AUQPQPepeHInanbHOrO ypaBHEHUS, YAOBIETBOPSAIOIIEE
3a/laHHbIM Ha4daJIbHbIM YCJIOBUSM (6 0a/1106):

Y'=7y'+12y =12x+17, y(0)=1,)'(0) =1.

2. Haiitu oOmiee pemienue nuddepeHuranbsHOro ypaBHeHus (6 6annos).
V'+4y +5y=2c0sx—sinx.

3. Haiitu obmee penienne audhepeHInaITLHOTr0 YpaBHEHUS (6 0a/1108):

V'+4y =16x+16.



Tunosbie OlEHOYHBIE MaTEepHAJbI 110 TeMe 3
Jdomamnee 3aganue 1.

Haiitu obmiee pemenne nuddepeHmanb»HOro ypaBHSHUS :

4y
y:1+1eX.
X 4

Tunosblie OLlEHOYHBIE MaTepHAJIbI IO TeMe 4
Jdomainnee 3aianue 2.

Haiitu o6miee pemenue nuddepeHImanb»HOr0 ypaBHCHHUS:

' +3y' +2y=sin2x+2c0s2x.

TunoBble OLIEHOYHbIE MATEPHAJIBI 110 TeMe S
Omnpoc

Pa3HocTHBIE ypaBHEHUS IEPBOTO MOPSIJIKA.
Pewenne ypaBuenus,
Havanbnbie ycioBus,
3agaun Komw,
Pelenne pa3HOCTHOTO ypaBHEHHSI IOJICTAaHOBKOM.
JInneliHOE ypaBHEHHE IIEPBOIO MOPSAKA
MeTtoa Bapuaiuv MOCTOSTHHOM.
Tunosble oLleHOYHBIE MaTepHaJIbI 10 TeMe 6
Omnpoc
1. [punnun cynepno3suuuu
2. ANTOpUTM TIOCTPOEHHUsS OOIIEro pelieHus JIUHEHHOro OJHOPOJHOTO YpaBHEHHS C
MOCTOSTHHBIMH KO3 (DUIIMEHTaAMHU.
3. CtpykTypa oOuIero penieHus TIMHEHHOro HEOTHOPOIHOTO YPaBHEHHUSI.
4. Meroabl HAaXOXJEHHUS YaCTHOI'O PEIICHUs JIMHEWHOIO HEOJHOPOJHOIO YpPaBHEHHS C
MOCTOSTHHBIMH KO3 HUITIEHTaMH.
Tunosblie OLlEHOYHBIE MaTEePHAJILI IO TeMe 7
KOHTPOJIBHAS PABOTA Ne3
1. Pemuth nmuHEHOE pa3sHOCTHOE YpaBHEHHUE TIEPBOTO MOPsIKA (8 Hanios):

y _(k+2j3. L 2Ak+2)?
K+l k+3

NoabkowhE

k+1

2. PemuTh TMHEHHOE HEOAHOPOHOE CTAIIMOHAPHOE PA3HOCTHOE YpaBHEHHE BTOPOTo mopsiaka (8
bannoes).

k
Yk+2 ~2Yk+1 + Yk =—8-(2k+3)-5".
3. Pemmuth JHMHEHHYIO HEOJHOPOIHYIO CTAIMOHAPHYIO CHCTEMY Pa3HOCTHBIX ypaBHeHHH (8
bannoes).

X1 = Xk =Yk +(-3)K +4-(-2)
Vit = —4X + Y +8-(-3)K +3-(-2)K

TumnoBblie OLlEHOYHBIE MAaTePHUAJIbI IO TeMe §

JdomamHee 3a1anue3.
PemmnTh MMHENHHYIO HEOJHOPOJHYIO CTALIMOHAPHYIO CUCTEMY Pa3HOCTHBIX YPABHEHHIA:

Xis1 = Xk =Y +(=3)K +4-(-2)

Yicrd = 4% + Y +8-(-3)K +3-(-2)K



Martepuajbl TEKyLIEro KOHTPOJISI yCIIeBAeMOCTH 00y4alomMXCsl THCHUILIMHBI «JIeMEeHThI
(PYHKIIMOHAJIBLHOT0 AHAJIN32 H TEOPUH ONTHMAJIBHOI0 YIIPABJICHUSD)
TunoBble OLlEHOYHbIE MATEPUAJIbI 110 TeMe 1

1. JlokasaTe, yto mpocTpaHcTBo C1[a,b] , KOTOpOE COCTOMT M3 HENpPEephIBHBIX HAa OTpE3Ke

[a, b]pyrkumii x(t), o6nagarKMX HENMPEPHIBHON HA 3TOM OTPE3KE MPOU3BOAHON X(t) —
HOJTHOE.
. 1 d
2. .Haiiti npupanienue pyakunonana @ (x) = fo xd—:dt, Xo =t,x9 + h.

sinn?x

3. . Jloka3aTb, 4TO MOCIIEAOBATEIBHOCTh QYHKIMH fp, (X) = , IPUHAJICKAIIHIX

npocrpanctsam C[0, 7] u C1[0, 7] cxoautcs K pyHkimu f(x) = 0 B mpocTpaHCTBE
C[0, ] u ne cxomutes k pynkuuu f(x) = 0 B mpoctpancTse C1[0, ]

4. JloxasaTh, uTto mpocTpancTBo C1[a,b] , KOTOPOE COCTOMT U3 HENMpPEPBHIBHBIX HA OTPE3KE
[a, b]pyrkmmii x(t), o6iagaoMKUX HEMPEPHIBHON HA 3TOM OTPE3KE MPOU3BOIHON X(t) —

IIOJIHOC.

Marepuansl onpoca
1.dyuxnuonan. JluHeiiHoe HOpPMUPOBAHHOE MTPOCTPAHCTBO. MeTprudecKkoe MpoCTPaHCTBO.

2.PaccTosiHUs Ha MHOMKECTBE HenpepbiBHBIX pyHkimii. [Ipoctpancteo Cla, b].
3.IlpocrpaHcTBa C[a, b], c! [a, b], o [a, b].

4.CX0IMMOCTh B METPUYECKOM TIPOCTPAHCTBE.

5.PaBHOMEpHAS CXOIUMOCTD U CXOAUMOCTh B CPEIHEM.

6.ITonHbIe MeTpHUYecKHe MPOCTpaHCTBA. [IpuMepsl MOTHBIX METPUYECKUX ITPOCTPAHCTB.

TunoBblie OLleHOYHBIE MAaTEePHUAJIBI IO TeMe 2
Jomarinue 3aganus
1. UccnenoBarh Ha HATMYUE DKCTPEMyMa (PYHKITHOHAIT

5
d(x) = f (4tx — x?)dt

npu ycnoBusix x(1) = 2,x(5) = 9.

2.Pemuth ypaBHEeHHE Diinepa 111 MaTeMaTHUeCKON MoJienu 3a1a4n Pamces ¢ 3ajaHHBIMU
1

dyskmuavu: f(z) = z,U(C) = 2+/C, npuuém mycts r = .

3..UccnenoBath Ha SKCTpeMyM () YHKITHOHAT
VA
d(x) = f (x? — x?)dt
0

npu ycaosusix x(0) = 1, x(m) = —1.
10



Marepuaiibl onpoca
1.HenpepbIBHOCTD (hyHKIIMOHATIA.

2.Bapuanus ¢pyHKIIMOHANA.

3.9kcTpeMyM GyHKIIMOHATA.

4.YpaBHenue Jiliepa.

5.Maremarndeckass MOACIb 3ajaun Pamces.

6.0000111eHHs MPOCTEHIIICH 3a]a4K BApUAIIMOHHOT'O UCYUCIICHUSI.

TunoBble OLlEHOYHbIE MATEPHUAJIbI 110 TeMe 3
JomarHue 3aganus
1. MccnenoBath Ha SKCTpeMyM (DYHKITHOHAI

d(x) = fn(—x2 +u?)dt, x = u.
0

npu ycaosusx x(0) = 1, x(m) = —1.

2. Haiitn
2 1
min j (2+(x(t))2 + E(u(t))Z)azt,;c(t) —u(®), u®eR,x(0) =1,
0

Ha 3HaueHue X (2) ycJIOBHii HET.

Marepuassl onpoca
1.®ynkuus [lonTpsruna.

2 ITpuniun MmakcumyMma [loHTpsTHHA.
3.BapuannonHoe ncuuciaeHrne U NpUHLIUI MaKCUMyMa.

Konrtpomnsnas padora Nel
1.Haittu sxcTpemaiib QyHKIIMOHAIA

0
f (12tx — x?) dt,x(—=1) = 1,x(0) = 0.
-1
2. Haiitu skcTpeManb GpyHKIMOHANA
1
J (t+x?)dt,x(0) = 1,x(1) = 2.
0

3. UccrnenoBaTh Ha SKCTpeMyM () YHKITHOHAT

1
f (u? + 4x*)dt, x = u,x(0) = e?,x(1) = 1.
0

Tunosblie OLEHOYHBIE MaTePHUAJIbI IO TeMe 4
Jomaraue 3aganus

Haiitu:
1.max Y3, (2x; — u?), npu yenoBusX X, = x; + u;, i = 0,1,2,x5 = 0,u; € R,

2.Haiitu

11



3.Haiitu:

3
max Z In(x;u;)
i=0

pu yeaoBusx Xj4q = 2(1 —u)x;,i =0,1,2, x =8,0 <u; < 1.

max( le=0(2xi — (Xj41 — xi)z) + 2x3), npu ycnoBusx, x; € R,i = 1,2,3,x, = 0.

Marepuainsl onpoca
1.3amaua AUCKPETHOM ONTUMH3AIUH.
2.YpaBuenue bennmana.
3.IIpuHnn Mmakcumyma.
4.YpaBHenue Jiliepa.

Kontpomnbnas padora Ne2
1.max Y3, (3x; — u?), npu ycnoBusX X4 = x; + u;, i = 0,1,2,x5 = 0,u; € R,

2. Haitu

4
max z In(ox;u;)
i=0

pH YCIoBusX X1 = 2(1 —u)x;,i =0,1,2, xo =8,0 <u; < 1.

4.3. OueHo4HbIe CPEACTBA AJIsl IPOMEKYTOYHOM ATTECTAIIUM.

4.3.1. [lepevyeHb KOMIIETEHIMI ¢ YKa3aHMEM 3TANOB UX (JOPMHUPOBAHUSA B MIpoLecce
ocBOeHMs o0pa3oBaTebHOIl nporpamMmel. [loka3zaTenn u KpuTepuu oLeHMBAHUSA
KOMIIETEHIHM ¢ Y4€TOM 3Tana ux (popmupoBaHus

Kon HaunmenoBanne Kon sTana ocBoeHns HanmenoBanue 3Tarma 0cBOSHUS! KOMITETEHITH

KOMITCTEHIINT KOMITCTEHIINT KOMITETEHIINH
CnocobHoCTh 3HaeT  TEOPETHYECKHE  OCHOBBI  PEIICHMS
HCTIOJTE30BaTh [KpOCI-1.1 OOBIKHOBEHHBIX JU((EpeHITNATBHBIX YpaBHCHHI
METOJBl  peIICHUH oay)

IIKp OC I-1 nuddepeHInaTbEHEL
X YypaBHEHUH i IKp OC T~ 1.2 YMeer pemars — IOpUKJIAJHBIE  3aJaud  C
pemeHus ucnonszoBanuem O/1Y
MIPUKJIAIHBIX 33134
CrocobHOCTB IKp OC T—2.1 3HaeT OCHOBBI BApUAIIMOHHOTO HCYUHCIEHUS U
UCIIONB30BaTh TEOPUH ONTUMAIBLHOTO YIPaBJICHHS

TKp OC 1-2 METOJIBI I[MKp OC1-2.2 Ymeer pemaThb MIPUKJIATHBIE 3a1aun
ONTHUMU3AIMU  JUIS OINITUMAJILHOTO YIPABJICHUSI
pemeHus
TIPUKJIAIHBIX 33184

DTan 0CBOEHUS

IToka3areinp olleHUBAaHUS

Kpurepuii onieHuBaHus

KOMITETCHIINU

3HaeT TeOPETHUYECKIE OCHOBBI PEIICHUS B mpenenax ocHOBHOI THUTEpaTypHI
[NKpOCI-1.1 0OBIKHOBEHHBIX A depeHnnanbHpIx

ypaBreHui (O1Y)

YMeer pemrate IpUKIaJHBIE 3a/1a49H C B mpenenax ocHOBHOI TUTEpaTypHI
MMKp OC1-1.2

ucnojiab3oBanuem O1Y

3HaeT OCHOBHI BapHAILlMOHHOTO NCYUCIIEHUS U | B mpenenax ocHOBHOI IUTEpaTypHI
IIKp OCI-2.1 pran pen paryp

TCOPUHN ONITUMAJIbHOT'O YIIPABJICHUA
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YwMmeer pemiath NpUKIaaHbIC 331291 B npenenax ocHOBHOM nUTEpaTyphI

IIKp OC1-2.2
OINTUMAJILHOT'O YIIPaBJICHUSA

4.3.2. TunoBble OLIEHOYHBbIE CPEACTBA.
Tumnosble OlleHOYHBbIE CPEACTBA MO MOAYJII0 «MaTeMaTHYecKMid aHAIU3 (JIONOJTHUTEIbHbIE

rJIaBbI)»

Bonpocs! 1J1s1 MOATOTOBKH 10 AU epeHInATbHBIM H PAa3HOCTHBIM YPABHEHHSIM.
1. TIlpuBectn mpuMepsl  SKOHOMHKO-MATEMAaTUYECKUX  MOJENEH,  OIMCBIBAEMBIX
Qg depeHaIbHBIMU U Pa3HOCTHBIMU YPaBHEHUSIMHU.
2. ChopmynupoBats 3agauy Komm 1 nuddepenunansHoOro ypaBHeHHs EPBOTo MOpsIKa B
HOpMabHOU (hopMme.
3. latb ompenencHue YPaBHEHMs C pa3[eISIOIIMMU IIEPEMEHHBIMU U U3JI0KUTh METOJ €ro
pewenus. [Ipusectu npumep.
4. latb ompezelieHue OJHOPOJHOIO YPaBHEHHs IIEPBOrO IOPAAKA U M3JIOKUTH METOJ €ro
pemenus. [IpuBectu npumep.
5. JlaTb onpeeneHre ypaBHEeHHs IEPBOro MOPsi/IKa B NOIHBIX U QepeHnmanax 1 U3JI0KuTh
MeTo[ ero perienus. [Ipusectu npumep.
6. Jlatb ompeneneHue JUHEHHOIO ypaBHEHHUs IMEPBOrO IMOpPsIKAa M HU3JI0KHUTh METO/ABI €ro
pelleHus] yTeM IOJICTAaHOBKU M IIyTEM BapHallMM IPOU3BOJBHOM NOCTOSHHON. [IpuBectn
puMep.
7. JlaTb ompezelieHUE ypaBHEHUS bepHyIUIM M WM3J10KUTh METOX ero pewmenus. I[Ipusectn
puMep.
8. ChopmynupoBats 3anauy Komm ans nuddepeHunaisHOoro ypaBHEHUs «n»-To MOPsAIKa B
HOpMabHOU (hopme.
9. U3n0%uUTh METObl MOHMXEHUS Nopsiika nuddepeHMaIbHbIX YPAaBHEHUN Ha IpuMepax
YPaBHEHUI BTOPOTO MOPSAAKA.
10. [atb onpenenenue nuHeHoro quddepeHuanbHoro ypasuenus. [Ipusectu npumep.
11. CpopmynmpoBaTh aaropuT™M IMOCTPOEHHSI OOIIETO PELICHHUS JMHEHMHOIo OJHOPOIHOIO
T depeHIMaIbHOr0 ypaBHEHUsT BTOPOIO MOpsiiKa € MOCTOSHHBIMU KO3 QHUIHEHTaMHU.
IIpuBectn npumep.
12. IlpuBecTy CTpyKTYypy OOIIET0 pelIeHus JMHEHHOT0 HEOJTHOPOJHOT O AU (pepeHInanbHOro
ypaBHEHUS U cHOPMYIUPOBATH IPUHIIMII CYTIEPIIO3ULIMH €TO PEILICHUH.
13. M3m0%kuTh METOA HaXOXIEHUS YacTHOIO pEUIEHMs] JMHEWMHOIO HEOJHOPOIHOIO
TG depeHIMaTbHOT0 YpaBHEHUS BTOPOTO MOPSAKA € IOCTOSTHHBIMU KO3 (pULIEeHTaMU ITyTeM
BapHally IPOU3BOJILHON NOCTOSHHOM. [IpuBecT npumep.
14. W3n0XuTh METOJ HAXOXJEHUS YACTHOTO PEIICHHs JUHEWHOTO HEOTHOPOIHOTO
T epeHIMaIbHOr0 YpaBHEHUT BTOPOrO MOpPsiiKa ¢ MOCTOSHHBIMU KO3(duuueHTamMu co
ClieliMaIbHOM MpaBoi yacTeio. [IpuBecTu mpumep.
15. Jlath ompeneneHHe CUCTEMBbl JIMHEHHBIX TU(EepeHINaIbHbBIX YPAaBHEHUH NEpBOTo
NopsJIKa B HOpMaIbHON (popMe C MMOCTOSHHBIMU K03 punrentamu. [lpusectu npumep.
16. M310XUTh METOJ HAXOXJEHHs OOIIEro pelieHHs] JUHEHHONW OJHOPOJHOW CHUCTEMbI
T depeHIMaTBHBIX YpaBHEHHH ¢ MOCTOSHHBIMU Kodddunnentamu. [Ipusectu npumep.
17. 310KNUTh METOJI HAXOKJIEHHS YaCTHOIO PELIEHUS JTUHEWMHON HEOJHOPOJHOM CHUCTEMBI
b depeHIMATBHBIX YPaBHEHHUH C TOCTOSHHBIMU KO3 (UIIMEHTaMU CO CIIeUaTbHON MpaBoil
qacThro. [IpuBecTu npumep.
18. Jlatp ompeneneHue ¢GazoBOH TPACKTOPUU M YCTOMYMBOCTHU TOJIOKEHUS PaBHOBECHS
CTallMOHAPHOM cucTeMbl U (hepeHInaTbHBIX YPaBHEHHH B HOPMaJIbHON opme.
19. I3110%UTh METOJ aHAJIN3a YCTOMYHUBOCTH MOJI0KEHUS PABHOBECHS JINHEHHON OJTHOPOIHOM
CHUCTeMBbl JIBYX Ju((epeHIHaNbHbIX YpaBHEHUH C MOCTOSHHBIMH Ko3(hduiueHTamu.
IIpuBectn npumep.
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20. ChopmynupoBaTh KpUTEPUI YCTOMIMBOCTH HYJICBOTO PEIICHUS JIMTHEHHOTO OJTHOPOIHOTO
Qg depeHInaIbHOr0 YpaBHEHUs BTOpOro nopsiaka. [Ipusectu npumep.

21. ChopmynupoBaTh IPUHILIUI UCCIEAOBAHNS HEIMHEHHBIX CTAlMOHAPHBIX CUCTEM BOIU3U
MOJIOKEHUI PaBHOBECHUS 0 JIMHEHHOMY PUOINKEHUIO.

22. 310%UTh METO/ pELICHUS JTUHEHHOTO PA3HOCTHOIO YPAaBHEHHUSI IIEPBOTO MOPSAIKA IIyTEM
BapHAaIMU MIPOU3BOJIBHON NOCTOSIHHOM. [IpuBecTu nmpumep.

23. CopmynupoBaTh ajJroOpUTM MOCTPOCHHUS OOLIEr0 peleHUs JUHEHHOro OJHOPOIHOIO
Pa3sHOCTHOTO YpPaBHEHHUs BTOPOTO MOPsAKA C MOCTOSHHBIMH Kod(¢uimentamu. [Ipusectu
puMep.

24. IlpuBecTu CTpPYKTypy OOLIEro pelieHHs] JUHEHHOr0 HEOJHOPOJHOIO Pa3HOCTHOIO
ypaBHEHHUS BTOPOTO MOpsAKa U cPOPMYIUPOBATH MPUHIIUI CYNIEPIIO3UIIUU €r0 PELIICHHH.

25. W3n0oXuTh METOJ HAxXOXJICHUS YaCTHOTO pPEHICHUS JHUHEWHOrOo HEOJHOPOJIHOIO
Pa3HOCTHOTO YpaBHEHMsI BTOPOTO TMOpsiIKAa C MOCTOSHHBIMH KO3(h(UIUEHTAMH CO
CIielIMaIbHOM ITpaBoi yacThio. [IpuBecTu nmpumep.

26. JlaTp ompenesieHHe CHUCTEMbl JIMHEWMHBIX PA3HOCTHBIX YPaBHEHUH MEPBOTO MOPSAKA.
IIpusectu npumep.

27. UBN0XHUTh METOJ HAaxOXKIACHHUs OOLIero pelleHus JHWHEHHOW OJHOPOJIHON CHUCTEMBI
Pa3HOCTHBIX YPAaBHEHHI C MOCTOSTHHBIME Kod(unmentamu. [Ipusectn mpumep.

28. V310XUTh METOJI HAXOXJACHHUSI YaCTHOTO PELICHUS JTUHEHHON HEOAHOPOJIHOM CHCTEMBbI
Pa3HOCTHBIX YPaBHEHUH C IIOCTOSSHHBIMU KOA(PPHUIIMEHTAMH CO CIISIIHATLHOM MTPaBOM YacThIO.
[IpuBectu npumep.

29. VI3710KUTh METO]T aHAJIM3a YCTOMYUBOCTH MOJI0KEHUS PABHOBECHS TIMHEHHON OHOPOHOM
CUCTEMBl JBYX pPa3HOCTHBIX YpaBHEHHH C NOCTOSHHbIMH Kod(duiuentamu. IIpuBectu
IIpUMeEp.

BOl'lpOCbI AJIS MOATOTOBKHU K 3K3aMEHY I10 3JIECMEHTaM (l)yHKIII/IOHaJ'II)HOl"O aHaJIn3a 1 TEOPUH
ONTUMAJIBHOI'0 YIIPABJICHUSA
TeopeTuqecm[e BOITPOCHI

1. ®ynxnuonain. JluHeliHoe HOpPMUPOBAHHOE MTPOCTPAHCTBO. MeTpuueckoe

IIPOCTPAHCTBO.
2. PaccTosHMs Ha MHOKECTBe HenpephIBHBIX (yrkimii. IIpoctpancteo C[a, b].
Tpocrpancrsa Cla,b],C*[a,b] C*[a,b].

CXO,Z[I/IMOCTB B MCTPHUYICCKOM ITPOCTPAHCTBC.

PaBHOMepHaﬂ CXOAUMOCTDb U CXOAUMOCTD B CPECAHEM.

o g k~ w

[TomHBIe MEeTpHUYECKHE TPOCTPAHCTBA. [[pUMEpBI TOTHBIX METPHUUECKUX
MIPOCTPAHCTB.

7. HenpepsiBHOCTH QyHKIIMOHANA. Bapuamus gyHkimonana.

8. DOkcTpeMyM (yHKIMOHATA.

9. Vparuenwue Diinepa.

10. Marematryeckas MOAEIb 3a0aun Pamces.

11. DnemeHTHI TEOpUHU ONTHUMaNbHOTO yrpasieHus. Oynkuus [TonTpsaruna.

12. JluckperHas ontumu3anus. YpaBHeHus bennmana.
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IxaJja oneHuBaHUA.

Onenka popmupyercs 1o pesyinbraTtam paboThl B cemecTpe (pe3yabTaThl KOHTPOJIBHBIX PadoT U

OIPOCOB) M OTBETA Ha k3ameHe B nponopuuu 60% k 40%.

4.4 MeToan4yecKkne MaTepHAJIbI 1O NMPOBEIEHUI0 MPOMEKYTOYHOH aTTeCTAIINH
Cnucok 0nJ1eToB

buer 1.

1.3amava.

2.@yHkuroHa. JInHeitHoe HOpMUPOBAaHHOE MTPOCTPAHCTBO. MeTprUuecKkoe MPOCTPAHCTBO.

buer 2.

1.3agaua
2.PaccTosiHUs Ha MHOYKECTBE HENpephIBHBIX QyHkuuid. [Ipoctpancteo C [a, b].

bumer 3.

1.3amaua
2 Tpoctpancrea Cla,b],C*[a,b],C*[a,b].

buner 4.

1.3amaua

2. CX0AUMOCTh B METPHUYECKOM MTPOCTPAHCTBE.

buner 5.

1.3amaua

2. PaBHOMEpHAast CXOIMMOCTh M CXOJIMMOCTh B CPE/THEM.
buner 6.

1.3agaua

2.ITonHbBIC METPUYECKHE MPOCTPaHCTBA. [IpUMEphI TOTHBIX METPUIECKHIX TIPOCTPAHCTB.
buner 7.

1.3agaua

2.HempepoiBHOCTH (hyHKIIMOHANA. Bapuanus ¢hyHKiinonana.
buner 8.

1.3agaua

2. DKCTpeMyM (QyHKIIHOHAIA.

buner 9.

1.3agaua

2. YpaBHenue Ditnepa.
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buner 10.

1.3agaua

2 .MareMaTtuyeckas MOJEeIIb 3agauu Pamces.

bumer 11.

1.3amava

2.271eMeHThI TEOpUH ONTUMANIbHOTO yrpaBiienus. Oynkuus [lonTpsaruna.
buner 12.

1.3amaua.

2. JluckperHas onTuMu3alus. YpaBHeHus bennMana.

bumer 13.

1.Jlatb ompeneneHWe OCHOBHBIX TMOHATHH Teopun uddepeHIHaTbHbIX  ypaBHEHUI.

Chopmynuposats 3amady Komw st nuddepeHIHaIsHOr0 ypaBHEHUST MEPBOrO TOPSIKA B
HOpMabHOU (hopMme.

2.M310%UTh METOJl PELICHUs] JUHEHHOTO Pa3HOCTHOTO YpPaBHEHHS IEPBOTO MOPSAKA IyTEM
BapHAaIMU IPOU3BOJIBHON NOCTOSIHHOM. [IpuBecTu nmpumep.

bumner 14.

1.[latb ompezneneHuEe ypaBHEHUS C PA3ACTSIOUIMMH MEPEMEHHBIMH U HU3JIOKUTH METOJ €ro
pemenus. [IpuBectu mpumep.

2.ChopMmynupoBaTh AITOPUTM MOCTPOCHHUS OOIIEro peleHusl JUHEWHOro OJHOPOJHOTO
Pa3sHOCTHOTO YpaBHEHMsI BTOPOTrO IMOpsAAKa C MOCTOSHHBIMM Kod(pduiumentamu. IlpuBectu
npuMmep.

bumer 15.

1.latb ompeneneHre OAHOPOJHOTO YPABHEHMsI MEPBOTO MOPSAIKA U HU3JOXKUTh METOJ €ro
pewenus. [Ipusectn npumep.

2.IlpuBecTH CTPYKTYpy OOIIEro peuieHus JIMHEHHOT0 HEOJAHOPOIHOIO Pa3HOCTHOTO ypaBHEHUS
BTOPOTO MOpPsAKA U CPOPMYITHPOBATH MPUHIUI CYNIEPIIO3ULINN €TI0 PELICHUH.

buer 16.

1./laTb onpeneneHne JIMHENHOr0 YPaBHEHUS IEPBOTO MOPSAKA U U3JI0KUTh METO/IBI €I0 PELIEHUS
IIyTEM MOJICTAHOBKH U IIyTE€M BapUallMK MPOU3BOJIBHON NOCTOSHHOM. [IpuBecTn npumep.

2.M37105%KUTh METOJ HaXOXIAEHUS YACTHOTO pPEUIEHUsl JIMHEMHOrO0 HEOJHOPOJHOTO Pa3HOCTHOIO
YpaBHEHHUs BTOPOTO TOPSIKA C TMOCTOSHHBIMH KOY(PQGUIIMEHTaAMH CO CHEIUaIbHON MpaBoOn
yacTtbio. [IpuBectu npumep.

buner 17.
1.[lath onpeneneHrne ypaBHeHUsI bepHYIUTH U U3JI0KUTh METOJT ero pemieHus. [IpuBectu mpumep.
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2.M37105KUTh METO/T HAXOXKIACHUS OOIIIETO PEIICHUs IMHEWHON OTHOPOIHOM CUCTEMBI PA3HOCTHBIX
YpaBHEHHI C TOCTOSHHBIME Kodddurmentamu. [lpusectu mpumep.

bumer 18.

1.U3n0kuth MeToAbl TMOHMXEHUS TNopsaka OuddepeHlnaIbHbIX ypaBHEHUH Ha INpUMepax
ypaBHEHU BTOPOTO MOPSAKA.

2./3710KUTh METOJ HAXOXIEHUS YaCTHOIO PEIICHUS JUHEHHONW HEOJHOPOJHOM CHCTEMBI
Pa3HOCTHBIX YpaBHEHHUH C MOCTOSIHHBIMH KO3(HUIIMEHTaMHU CO CIEIHAIbHONW MPABOM YaCThIO.
[IpuBecTu npumep.

bumer 19.

1.[late ompeneneHrne JTMHEHHOTO OJHOPOIHOTO MU(PEpEeHINATHLHOIO YpaBHEHUS U NPHBECTH
CTPYKTYpY ero obmiero peurenus. [Ipusectu npumep.

2.M310)XMTh METOJ pELICHUs JMHEHHOro pPa3HOCTHOIO YpPaBHEHHUS IEPBOro MOpsiKa IMyTEM
BapHalll{ NIPOU3BOJIBLHON NOCTOSIHHOM. [IpuBecTu npumep.

buier 20.

1.ChopmynupoBaTh alropuTM MOCTPOEHHUS OOIIEr0 pelIeHUs JUHEHMHOro OJIHOPOJHOIO
muQepeHnaIbHOr0  YpaBHEHUSI BTOPOTO TMOpSAKAa C TOCTOSHHBIMH KO3 (UIIMEHTaMU.
IIpuBectu npumep.

2.M310%kUTh METOJ| aHaJIM3a YCTOWYMBOCTH TOJIOKCHHUS PAaBHOBECHS JIMHEHHOW OIHOPOIHOM
CHCTEMBI pa3HOCTHBIX YPABHEHHH C MOCTOSTHHBIMU K03 dunnerntamu. [Ipusectu npumep.

bumner 21.

1.IlpuBecTH CTPYKTYypy OOILEro peuieHus JUHEHHOro HEOJHOPOTHOrOo IU(QepeHHaTbHOr0
ypaBHEHMS U CPOPMYJIMPOBATH MPUHIIUIT CYIEPIO3UIIUU €r0 PeIICHHH.

2.CpopmynupoBaTh aITOPUTM MOCTPOCHHUS OOINEro pelleHUus] JUHEWHOro OJHOPOJHOIO
Pa3sHOCTHOTO YpaBHEHMsI BTOPOTrO MOpsAAKa C MOCTOSHHBIMM Kod(pduiumentamu. IlpuBectu
IpUMep.

bumner 22.

[.A3m0%uTh  METOA  HAxXOXKAEHUS YaCTHOTO  PEHIEHUsS JIMHEWHOrO  HEOJHOPOIHOIO
muddepeHIaTFHOTO YPaBHEHHSI BTOPOTO MOPSIKA C MOCTOSTHHBIMU KO3(PHUIEHTaMU TTyTeM
BapHAaILMU [IPOU3BOJIBHOM NOCTOSIHHOM. [IpuBecTu nmpumep.

2.IlpuBecT CTPYKTYpy OOIIIETO peuieHus JUHEHHOTO HEOJHOPOJIHOTO PA3HOCTHOTO YpaBHEHUS
BTOPOTO MOPSAKA ¥ cPOPMYITHPOBATH MPUHITUT CYNIEPIIO3UIIUN €r0 PEIICHHH.

buner 23.
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1.A3m10%uTh  METOA  HAxXOXKACHUS YaCTHOTO  pEHIEHUS  JIMHEHHOrO  HEOAHOPOIHOIO
TuQepeHaIbHOr0 ypaBHEHUS BTOPOTO MOPsIKA C IMOCTOSHHBIMH KO3 duImeHTaMu co
CIIelIMaIbHOM ITpaBoi yacThlo. [IpuBectu npumep.

2.MI310UTh METO/T HAXOXKIEHHUS OOIIETO pEeIIeHHs JIMHEHHON 0IHOPOTHON CUCTEMBI Pa3HOCTHBIX
YpaBHEHHI ¢ TOCTOSHHBIME Kodddurmentamu. [lpusectu mpumep.

bumer 24.

1.M3105)KUTh METOJ HAaXOXXJICHHsI OOIIEro pemieHus JMHEHHOW OJHOPOAHOW CHCTEMBI
nuddepeHIaIbHBIX YPAaBHEHHUH ¢ MMOCTOSTHHBIME K0d¢ duninentamu. [IpuBectu npumep.

2.MI3105%kUTh METOJ HaXOXKJEHUS YACTHOI'O PEIICHHUS JIMHEHHOTO0 HEOJHOPOJHOTO Pa3sHOCTHOTO
YpaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3(G(UIMEHTAaMH CO CIEeNHUaIbHOW MNpaBon
yacteto. [IpuBecTu npumep.

bumer 25.

1.M310%KuTh METOJ HAXOXJIEHUS 4YacCTHOIO pELIEHUS JIMHEWHON HEOJHOPOJHOW CHUCTEMBI
T depeHMaIbHbIX YpaBHEHUH C MOCTOSHHBIMH KO3 (GUIMEHTaMH CO CHELMaIbHON MpaBon
qacTero. [IpuBecTu npumep.

2.MI3710%KUTh METOJl PEIICHUS] JUHEHHOTO Pa3HOCTHOTO YpPaBHEHHS IEPBOTO MOPSAKA ITyTEM
Bapuallly MPOU3BOJIbHON MocTosiHHOM. [IpuBecTu npumep.

5. MeToauueckue yKa3aHus i 00y4alOUIMXCH M0 OCBOCHHI0 MOIYJIsl

Meronuyeckue yka3zaHUsT [0  BBINOJIHEHHMIO JOMAIIHETo 3aJaHMsl 1O  JAMCLHUILIMHE
«AuddepeHnmanbHble U Pa3HOCTHBIE YPABHEHUS»

Jlji yCrenmHoro yCBOSHHs AUCHUIUIMHBI CTYJAEHTY HEOOXOJUMO PETYNIIPHO 3aHUMAaTbhCs
CaMOCTOSITENIbHOW paboTOl: ayIUTOPHOM W BHeayaUTOpHOH. CTYAEHT peryisipHO JOJDKEH
npopa0OaTeiBaTh TEMBbl JIEKIIMOHHBIX 3aHATHH, 3aHUMasCh C KOHCIIEKTOM JIEKIMH U
pPEKOMEH/I0BaHHOM mauTeparypold. s oTpabOTKM yMeHus pemeHus AuddepeHIranbHbIX U
Pa3HOCTHBIX YPaBHEHHUI HEOOXOIMMO PETYJIIPHO pellaTh JOMOJIHUTEIbHBIE (HE pa30upaeMble Ha
CEeMMHAPCKHX 3aHATUAX) 3aJIauu.

B pesynbTaTe CTYyIEHT JOJIKEH MPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX
HOHATHU, METOJI0B peleHus T depeHnaTbHbIX U PA3HOCTHBIX YPaBHEHUH, yMEHHE IPUMEHSATh
UX TPU BBIIOJHEHUH KOHTPOJIBHBIX pabOT U pelIeHUH 3a]ad, ClIOCOOHOCTh IPAMOTHO U YETKO
(bopMynHupoBaTh UX cOJepKaHue Ha HK3aMeHe. Kpome Toro, nmpu pemeHny 3a/1a4 CTYAECHT JOKEH
MPOJEMOHCTPUPOBATh YMEHHUE JIOTUYECKH BEPHO CTPOUTHh PACCyXAEHHE M OOOCHOBBIBATH
MIOJIyYEHHBIE PE3YJIbTATHI.

Metoanueckue yka3zaHHs 110 MOATOTOBKE K KOHTPOJIBHOU paboTe

JIro6ast KOHTpOJbHAS paboTa MPOBOAUTCS IO BCEMY MPOHIEHHOMY K MOMEHTY HAIlUCaHUS
JTAaHHOM paboThI MaTepuay.

OTcueT BpeMeHH, OTBEJIEHHOTO Ha MMCbMEHHYIO paboTy, UET MO 3aBEPIIEHUH TPOLEAY P
pasMelleHusT CTYJeHTOB M pa3fgaud 3aaaHuil. CTyneHT o0s3aH SIBJIATHCS HAa MUCHMEHHBIN
KOHTPOJIb B YKa3aHHOE€ B paclHCaHMM BpeMs. B ciydae omo3maHust Bpemsi, OTBEJEHHOE Ha
MMCbMEHHBIN KOHTPOJIb 3HAHUH, HE MPOJJIEBACTCS.
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[Tpu ceGe cTyaeHTh MOTYT UMETh TOJIBKO TMCBMEHHBIE MPHHAUICKHOCTH. HeoOxomumyro
JUTSI BBITIOJTHEHUST pa0OTHI OyMary BBIIAET MPENO/IaBaTENb.

[IperonaBaTens pa3mgaeT BapHaHTHI 1O pa3padoTaHHON cxeme. JIMCThI ¢ 3agaHUsIMU
JIOJDKHBI OBITH TOBEPHYTHI TEKCTOM BHU3, YTOOBI CTYJCHTHI 0 OKOHYAHUS MPOLEAYPHI pa3iadun
HE MOIJIM HAayaTh BBINOJHEHHWE paboThl. [0 OKOHYaHWMW pa3gauyd BAapHAHTOB CTYACHTAM
paspernraercs epeBepHyTh TEKCT 3aJaHHUs U OJTHOBPEMEHHO MTPUCTYIUTH K BBIOJIHEHHUIO PAa0OTHI.
[To OKOHYaHWU OTBEIEHHOTO BPEMEHH CTYJCHTHI OJHOBPEMEHHO 3aKAaHUYMBAIOT BBITIOJHEHUE
pabotel.  Ecmu pabora 3aBepiieHa CyIIECTBEHHO paHbIIE CPOKa, TO IO pa3peuIeHUIO
NPEeIoIaBaTels CTYICHT MOXKET IIOKUHYTh ayJAUTOPHUIO JTOCPOYHO.

MoOunbHbIe TeneQOHBI JOKHBI OBITh BHEIKIIOYECHB U YOpPaHBl CO CTOJIOB, IOMYCKAETCs
UCTIOJI30BaHUE KATBKYIISITOPOB, BHITOIHSIOIINX TOJBKO MTPOCTHIC apU(METHUSCKIE BEIYUCICHHSL.
Bo Bpems npoBeieHHsI MMCbMEHHOTO KOHTPOJIS 3HAHUH CTYICHTaM HE pa3pelaeTcs MoJIb30BaThCs
y4eOHBIMH ITPOrPaMMaMH, CIIPABOYHUKAMH M MMPOYMMHU UCTOYHUKAMU HH()OPMAIIHH.

Vcnonp3oBaHne MaTepHalioB, a TaK)Ke IMOMbITKA OOIIEHUS C APYTUMH CTYACHTaMH MU
UHBIMU JIMI[AMH, B TOM YHCJIE€ C TIPUMCHEHHEM OJCKTPOHHBIX CpPEACTB  CBSI3H,
HECAaHKIIMOHUPOBAHHBIC TIEPEMEILICHHSI U T.II. SIBJISIIOTCS OCHOBAHUEM ISl yJAJICHUS CTY/IEHTa U3
ayJUTOPUU M TIOCJICAYIONIETO TPOCTABJICHUS B BEIOMOCTh OIICHKH «HEYIIOBIICTBOPHUTEIHHO.
JIro6oe oOHapyKeHHEe CITMCHIBAHUS 3aJJaHUH, BBISIBIIEHHOE B IIPOLIECCE MPOBECHUS KOHTPOIBHOTO
MEPOTPUATHS WU TIPU MIPOBEPKE paboT, BIICUYET BHICTABICHUE OIICHKH «HEYIOBJICTBOPUTEIHLHOY
3a BCIO KOHTPOJIbHYIO padoTy.

Bo Bpems mpoBeneHHsT THCBMEHHOI'O KOHTpOJIS 3HAHUH CTYJACHTaM pa3peraeTcs
NOKHHYTH ayJIUTOPHIO TOJBKO MPH YCIOBUH CIa4d pabOThl B 00bEME, BBITOJTHEHHOM K MOMEHTY
BBIXOJ1a M3 aynuTopuH. JlanpHelIiee mpo1oJKeHue paOboThl 3apeIiaeTcs.

MGTOI[I/ILICCKI/Ie YKa3aHHs 110 CaMOCTOSITEILHON pa60Te
Ne Tun VYkazanus
/o | 3aHATHA

Tema 1. DKOHOMHUKO-MaTEeMaTHIECKHAE MOJICITH, OMIMChIBaeMbIe Tu(epeHITNaTbHBIMU

aBHeHMsIMU. JluddepeHnanbHble ypaBHEHHs! IEPBOT0 MOPSIIKA.

1 113 VYpaBHeHue nepBoro nopsaka B nuddepeHnpanax U METOJbl €r0 pEIICHUS

(ypaBHEHHE C pa3JIENAIONIUMH TE€PEMEHHBIMH, OJHOPOJHOE YypaBHEHME,

ypaBHeHHE B TONHBIX auddepenimanax). JluHeitHoe ypaBHEHHE IEPBOTO

nopsaka. Mero Bapuanuu NOCTOSIHHOU. Y paBHeHue bepHyun.

Tewma 2. JIuneiHble qudQepeHnraibable ypaBHEHHsI BTOPOro MOpsiAKa.

2 113 MeTtonpl noHukeHUs nopsaka auddepeHuanbHeIX ypaBHeHUU. [IpuHumn

CYNEpIO3UIMM W AJITOPUTM TOCTPOEHUs OOIIEro pelIeHusl JIHMHEHHOro

OJHOPOJHOIO  ypaBHEHMS  BTOPOrO  MOpsSAKA €  TIOCTOSHHBIMU

ko3 Puurentamu. CTpyKTypa OOIIEro pemeHus JMHEHHOTo HeO0IHOPOJHOTO

ypaBHeHUsA. MeToapl HaXO0XKACHUS 4YaCTHBIX PEIICHUH HEOJHOPOIHOIO

YpaBHEHUS.
Tema 3. CucTeMbl JIMHEHHBIX AU pepeHLInaTbHbIX YPAaBHEHUH.

3 113 Jluneiinast ogHopoaHas cuctema. CTpyKTypa OOIIEro peuieHus JIUHEHHON
HEOJHOPOIHOW CHCTEMBI. Bapuainus mocTosHHBIX. MeTObl pEelIeHUs] CUCTEM
JIMHENHBIX mddepeHnnanbHbIX YpaBHEHUI c [IOCTOSIHHBIMHU
K03 dUIIMEHTaMH.

Tema 4. KomM4eCcTBEHHBIN U KaUECTBEHHBIN aHAJIN3 CTALMOHAPHBIX CUCTEM

b dhepeHIMATBHBIX YpaBHEHHI.

4 113 VYcToliunBbIe M HEYCTOMUNBBIE TIOJIOKEHUS paBHOBECHSI. AHAIIN3 OJJHOPOIHOM
CUCTEMBbl JIMHEWHBIX Ju(pdepeHaTbHbIX YpaBHEHUH C MOCTOSHHBIMU
KoopduuueHTaMu A8 ciaydas JABYX ~ HEHM3BeCTHbIX. VccienoBaHue
HEJIMHEWHBIX CTAIllMOHAPHBIX CHCTEM BOJM3U TMOJOXKEHUN pPABHOBECUS IIO
JUHEHHOMY MPHOIMKEHHIO.
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Ne Tun Vkazanus
n/n 3aHATHS

Tema 5. DKOHOMUKO-MaTEMaTU4YECKHUE MOJIEIIN, OMMChIBAEMbIE PA3HOCTHBIMH YPAaBHEHUSIMH.

Pa3HOCTHBIC ypaBHEHHUsI IEPBOTO MOPSIKA.

5 113 3amaua Komm, pemieHne pa3HOCTHOIO ypaBHEHHUS IIEPBOIO  IOpAJKa

IOJCTaHOBKOW. JIMHEeiHOe ypaBHEHUE MepBOro nopsaka (apudmerndeckas u

reoMeTpUYecKasi MPOTrPEeCcCUH, YaCTUYHbIE CYMMBI M MPOU3BEICHHUS, METOJ

BapUaLMK IOCTOSIHHOM).

Tema 6. JIMHEHHBIE pA3HOCTHBIE YPABHEHHUsI BTOPOTO NOPsIKA.

6 113 AJNropuT™M NOCTPOEHUS OOIIEro peleH sl JINHEIHOT0 0THOPOJHOIO YpPaBHEHUS

C MOCTOSIHHBIMH Ko uumenTamMmu. CTpyKTypa OOILIETro pemeHus JIUHEHHOTO

HEOJHOPOAHOTO ypaBHEHMsA. MeToJpl HAaxXOXJIEHUS 4YacTHOIO PpEIIeHUs

JMHEHHOTO HEOJHOPOAHOTO YPABHEHHS C TIOCTOSHHBIMU K09 QUIIMECHTAMH.
Tema 7 CHCTEMBI JIMHEHHBIX Pa3HOCTHBIX YPABHEHU.

7 113 JluneitHass ~ ogHOpomHas ~ cucremMa  (OPUHIMI — CYNCPHO3UIMH U

dbyHaaMeHTalbHas MaTpula peuieHuid, oduiee perieHue). MeToasl pereHus

CHCTEM  JIMHEHHBIX  Pa3HOCTHBIX  YpaBHEHWA €  TIOCTOSHHBIMHU

ko3 duunentamu. CTpykTypa OOIIEro pelieHus JUMHEHHOW HEOJHOPOJHOMN

cucTeMbl. YacTHBIC pEeUICHHUS.

Tema 8 KonuecTBeHHBIH U KaU€CTBEHHBIM aHAJIN3 CTALIMOHAPHBIX CUCTEM PAa3HOCTHBIX

YpaBHEHUH.

8 113 Kpurepun ycTOHYMBOCTM HYJIEBOTO pELICHUS JIMHEHHON OJHOPOJHOMN

CUCTEMBI. DJIEMEHThl  KOJIMYECTBEHHOT0O U  KayeCTBEHHOIO  aHaju3a

HEJIMHEHHBIX CTALlMOHAPHBIX CUCTEM PAa3HOCTHBIX YPaBHEHUI.

MGTOZII/ILIGCKI/IG YKa3aHud 10 BBIIMOJIHCHUIO AOMAIIHCTO 3aJaHuAd 110 JUCHUIIINHC «IJIEMEHTBI
q)YHKI_II/IOHaJ'ILHOFO aHalln3a U TCOPUHU OIITUMAJIBHOI'O YIIPABJICHUS»

Meroanueckue ykasaHUs II0 BBIIIOJHEHUIO JOMAILHETO 3aJaHus: JOMAIHEe 3aJaHue CIENyeT
JIeNIaTh MOCIIe 3aHATHUS, 110 aHAJIOTUHU C pa300paHHBIMU 3a/1a4aMH Ha IPaKTHYECKOM 3aHATHH.
Meroauueckue ykazaHus IO MOATOTOBKE K OINpPOCY: N'OTOBACH K ONPOCY, CIEAYET B IEPBYIO
ouepe]lb, BBIyUUTh U MIOHATh OCHOBHBIE OIpE/IEICHHS U (POPMYIHPOBKU TEOPEM. 3aTEM CIEAYET
U3YyYUTh J0Ka3aTelbCcTBAa U pazodparh npumepbl. Ocoboe BHUMaHHE CIEAYeT yIeIUTh TeMam,
MMEIOIIHMM HETIOCPEACTBEHHBIE IPUIIOKEHHUS K SKOHOMUYECKUM JUCHUTIIINHAM.

Meronuyeckue yka3aHUsl IO IOATOTOBKE K KOHTPOJIBHOM paboTe: MHpH MOATOTOBKE K
KOHTPOJILHOM paboTe clielyeT peInTh peKOMEHI0BaHHbIE ITPEToiaBaTeNieM 3ajauu, IpopadoTaTh
MaTepHuabl IPaKTUYECKUX 3aHATUH.

Mertoandeckue ykazaHus JJis CAMOCTOSITENTbHON pabOThI

Tema 1. D1eMeHTHI PYHKIHMOHAJBHOIO AHAJIN3A

OyHkuuoHai. JInHeliHOe HOpPMUPOBAHHOE IIPOCTPAHCTBO. MeTpuyecKkoe IpOCTPaHCTBO.

PaccTosIHIS Ha MHOKECTBe HenpepsIBHBIX (yHKimii. ITpoctpancteo C[a, b].

ITpoctpancTsa C[a, b], Cl[a, b], oh [a, b]. CX0aMMOCTb B METPUYECKOM IIPOCTPAHCTBE.

PaBHOMEpHAs CXOAMMOCTB U CXOAUMOCTD B cpeHeM.[1oHbIe MeTpruYecKre IPOCTPAHCTBA.
[IpuMepsl MOJIHBIX METPUYECKHUX MTPOCTPAHCTB.

Tema 2. Dj1eMeHTHI BAPHANIMOHHOTO MCYHCIEHUS
HenpepsiBHOCTh QyHKIIMOHANA. Bapuanus @yHkimonana. OkcTpeMyM (QyHKIIMOHAIA.

VYpaBuenue Ditnepa. Matematudeckas MoJenb 3a1aun Pamces. O0001eHns mpocTeei

3a1a4¥ BapHaIlHOHHOT'O UCYNUCICHHUS.
20



Tema 3. Jj1eMeHTHI TEOPUH ONITUMAJIBLHOIO YIIPABJIEHUS

Oyukuusa [lonrpsaruna. [puanun makcumymMma [lonTpsruna. BappuanyoHHOE MCYUCIICHUE U

IMPUHIMIT MAKCUMYMa.

Tema 4. JluckpeTHasi ONTUMU3ALMS
3amaya JUCKPETHOM onTuMmu3auuu. YpaBHeHue bemuimana. IIpuHnun makcumyma. YpaBHEHUE
Ditnepa.

6.

YyeOHas quTepaTypa u pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CETH
"UHTepHeT", BK/II0OYas NlepeYeHb y4eOHO-MeTOAMYecKOro odecrneyeHust AJs
CaMOCTOSITEJIbHOH Pa0d0ThI 00Yy4aIOIIUXCHA 110 MOTYJTIO

6.1. OcHoBHas nHUTEpaTYypA.

1.

10.

11.

Hemunosud, b. I1. COopHUK 33124 U yIpaKHEHUH 110 MATEMAaTHYECKOMY aHAIM3Y: y4eO.
noco6ue s By3oB / b. I1. demunoBuu. - M.: Actpens, 2010. - 558 ¢. - ISBN 978-5-271-
03601-9: 364-87.

Bricmias marematuka At 5)KOHOMHUECKOTO OakanaBpuara: yueOHUK U mpakTukym / [lox
pen. H.I11. Kpemepa. — M.: FOpaiit, 2012. — 909 c.
http://www.iprbookshop.ru/52071.html?replacement=1

Pomanko B.K. Pa3HocTHble ypaBHeHus: ydyeOHOe mocoOue ajii SKOHOMUCTOB. — M.:
BMHOM, 2006 — 112 c.

Uupckuii B.I'., lunua K.}O. Marematnueckuil aHajiu3 U MHCTPYMEHTAJIbHbBIE METObI
pemenus 3anau. —M.: M3parensckuii gom JIEJIO. -2019. - 270c
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6.3. YueOHo-MeToInuecKoe 00ecIeueHne CaMOCTOSTEIbHOW padoTHI.
OTtaenpHOE 00ECIIEYCHUE HE TTPEIyCMOTPEHO.

6.4. HopmaTuBHbIE TPaBOBBIE JOKYMEHTHI.
He npenycMmoTpeHsl.

6.5. UnTepHer-pecypcesl.
. Www.nlr.ru - Poccuiickas HalfuoHaIbHas OnOIHOTEKA.
. WWW.NNS.ru - HarronaneHas 3JeKTpoHHAs OnOJmoTeKa.
WWW.rsl.ru - Poccuiickas rocynapcTBeHHas: OHOIHOTEKA.
. www.tests.specialist.ru - Ilentp xommnbroreproro ooyuenus MI'TY um. H.D. baymana.
. www.techlibrary.ru — Texuuueckas 6ubIHoTEKA.
. http://Ims.ranepa.ru

OUTAWN

6.6. IHBIE UCTOYHUKU.
He npenycMoTpeHsl.

7. MaTepHaJ’leO-TeXHI/I‘IeCKaﬂ 6333, l/[H(l)OpMalll/IOHHble TEXHOJOIMH, IPpOrpaMMHOE
odecneyeHue u I/IH(l)OpMalI]/IOHHI)Ie ClIpaBOYHBLIC CUCTEMbI

KoMnbrorepHslii kinacc

JlocTyn B MHTEPHET U JIOKAJTbHYIO CeTh AKaIeMUuu
[IpoekimonHoe 000pyIOBaHKE

Jlocka
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