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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | chopmupoBarh y OOydYarommMxcs TEOPETHYECKHME W TPAKTHYECKHE HAaBBIKA, HEOOXOIWUMBIE ST  TPUMEHEHHUS
MaTeMaTHYECKUX METOMOB B MPO(PECCHOHATBHON ACATEIBHOCTH W B HCCICAOBAHUSAX B O0JACTH MOJICITHPOBAHUS, OaTh
CTyAeHTaM Oa30BbIC 3HAHUS IO TEOPUH JUPPEpPEeHIMATBHEIX W Pa3HOCTHBIX YPaBHEHHH, HEOOXOAWUMBIC IUIS PELICHHS
HAYYHBIX U TPUKIATHBIX 3a/1a4.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TN CHUIIJINHBI

OIIK-1: ChocobeH mnpuMeHATh (YyHAAMEHTA/IbHbIE 3HAHHWSA, MOJAy4YeHHble B 00JaCTH MaTeMaTHYeCKHX M (WJIH)
€CTeCTBEHHBIX HAYK, H HCII0JIb30BATh HX B NPO()eCCHOHAIBHOI eI TeTbHOCTH

OIIK-2: CpnocobeH uCHOAb30BATH M AJaNTHPOBATH  CYLIECTBYIOIIHE MaTeMaTHYeCKHMe MeETOAbl M  CHCTEMbI
nporpamMmmupoBaHus AJisd paspaﬁoTlm U peajiu3allui aJITOPUTMOB pEIICHUS NMPUKJIAAHBIX 3a1a4

B pe3yabTare 0cBOCHHSI AUCHUILIMHBI 00YYAIOLIUICS J0JIZKEH:

3HaTh:

- OCHOBHBIC MaTe€MaTH4eCcKHe CTPYKTYpHl W METOIBl MaTreMaTHUeCKOTO aHaIn3a, JUCKPETHONW MAaTeMarHKW, JHHEHHOW anreOpel n
TEOMETPHH, TECOPHUHU BEPOSITHOCTEH M MaTeMaTHIeCKON CTaTHCTHKH (cooTHEceHO ¢ uuaukaropom OIIK-1.1).
- OCHOBHBIE MaT€MaTU4eCKUe METOIbI TIPU MOCTPOSHHUH CIIOKHBIX MIPOTPaMMHBIX cucTeM (cooTHeceHo ¢ nnaukaropom OIIK-2.1)

YMeTh:

- BBIOMparh OCHOBHBIE METOAbl (YHAAMEHTATHPHOM W TNPHUKIAIHOW MareMaTHKH Uil pelIeHus TNPOo(eCCHOHATBHBIX —3a1ad
(cootHeceno ¢ unaukaropom OITK-1.2).

- NIPUMEHATH COBPEMEHHBIE CHCTEMbI MPOTPaAMMHPOBAHMS IS PEeATH3aldil ITOPUTMOB PEIICHHS NPHKIATHBIX 3amad (COOTHECEHO
¢ uaaukaropom OITK-2.2)

Binaaern:

- HaBBIKaMH TIPOBEPKH aIeKBaTHOCTH MOJIEJICH, aHAIN3a U MHTEPIIPETAIMH Pe3yabTaToB (CooTHecCeHO ¢ nHankaropom OITK-1.3).
- HaBBIKAMH TPUMEHEHHUS] MaTeMaTH4YecKOro ammapara MpH pa3padoTKe BHIYUCIUTEIbHBIX AITOPUTMOB PELICHUS MPUKIAAHBIX 33124
(cootHeceno ¢ unaukaropom OITK-2.3)

3. CTPYKTYPA U COAEPKAHUE TUCIUIIJINHBI

Pazgen 1. O0bIkHOBeHHBIE TU(depeHIHATbHbIC yPABHEHUS I1EPBOI0 MOPAIKA

Cemectp Yacos Komneren- Jureparypa

Ne HaumeHnoBanue TemMsbl / Buja 3ansatust
/ Kypce M

Tema 1.1 «llonstne puddepennuansHoro ypaBHeHHs. 3anadd,
npuBomAmme K auddepeHnnansHEIM  ypaBHEHUAM». DH3ndeckne H
TeOMETPHUECKHE  3a1add, HOpUBOAANME K  audQepeHIHaTbHbIM
ypaBHeHHsIM.OCHOBHBIE HOHATHS TCOPUH OOBIKHOBEHHBIX
1.1 | muddepenunanbueix  ypaBHeHuil. [IuddepeHnmanbHble  ypaBHEHHS 3 2
HIEpPBOTO HOpSIKa: (opMEI 3aMncH, obmree petieHue.
JuddepeHunanbaple  ypaBHEHUS TIEPBOTO MOPAAKA, paspeliéHHBIE
OTHOCHTEJIBHO  TIPOM3BOJHON. l'eomeTpudeckas  MHTEPIIPETaLHsL.
3anaga Kommm: cymecTBoBaHNe M € TMHCTBEHHOCTH pemenus. / Jlex /

OIIK-1, J1.1,J11.2, JI2.1,
OIIK-2 J12.2,J12.3

Tema 1.1 «llonstne muddepeHIHATEHOTO ypaBHEHHA. 3aiadd,
npuBogdmue K guddepeHnnanbHBIM  ypaBHEHUsIM». Dusndeckue U
reoMeTpHYecKHe 3ajady, npuBoiAmMe K  AuddepeHInanbHbIM
ypaBHeHUSM.  OCHOBHBIE  IIOHSATHA  TEOPHH  OOBIKHOBCHHBIX
1.2 | muddepenunansueix  ypaBHeHuil. [JuddepeHuuansHble  ypaBHEHHS 3 4
HEepPBOro nopsjKa: bopMel 3aMucH, obee pelleHue.
Juddepennmanbaple  ypaBHEHHS IIEpBOTO  MOPSIKA, pa3pelIéHHBIC
OTHOCUTEIIbHO ~ IIPOM3BOJHOM. I'eoMeTpuueckas  MHTepIpeTanus.
3amaua Komu: cymecTBoBaHue U €IMHCTBEHHOCTH pemenus. / [Ip /

OIIK-1, JI.1, J11.2, J12.1,
OIIK-2 J12.2,J12.3

Tema 1.1 «Ilonarue auddHepeHIHATEHOTO YpaBHEHHS. 3aaadqd,
npuBogsmpe K auddepeHInatbHBIM  ypaBHCHUSIM». DH3HYECKHE |
reoMeTpHYeCKHe 3aqauy, npuBopine K auddepeHnanbHbIM
ypaBHeHusiM.  OCHOBHBIC  IOHSATHA  TEOPHH  OOBIKHOBEHHBIX
1.3 | muddepeHnmanbupix  ypaBHeHHH. JuddepeHnuanbHple  ypaBHEHHS 3 8
MIEPBOTO TOpsIKa: (bopMEI 3aIncH, obmree pemieHue.
JuddepennuanbHple  ypaBHEHUs] IEPBOTO MOPSIKa, pa3peIIéHHBIC
OTHOCHTENIFHO  NPOHM3BOAHON. ['eoMeTpuueckas  WHTEPIIpETALIHS.
3amaua Komu: cymecTBoBaHUE U €TMHCTBEHHOCTH pemenus. / Cp /

OIIK-1, JI1.1,J11.2, JI2.1,
OIIK-2 J12.2,J12.3

Tema 1.2 «/IuddepeHnuanbaple ypaBHEHHS TIEPBOTO  TOPSIIKAY. OIIK-1, JI.1, J11.2, JI2.1,

1.4 VYpaBHeHUST ¢ pazdeNSIONMMHUCS — TepeMeHHbIMUA.  OIHOPOAHEIC OIIK-2 JI2.2,J12.3




YpaBHEHHS TEpPBOrO  IOpsiAKa. YPaBHEHHs, NPHBOISLIMECT K
OMHOpOAHBIM. JIWHeliHBIE W mpHBOAAIIMECS K HHM YpaBHCHHS.
VYpapHenune bepHymnmu. YpaBHeHHs B NONHBIX audepeHnuanax. /
Jlex /

1.5

Tema 1.2 «/IuddepeHnnanvHple ypaBHEHHS IIEPBOTO  OPSIIKAY.
VYpaBHeHUsT ¢ pa3deNSIONIMMHUCST — TepeMeHHbIMUA.  OIHOPOIHEIC
YpaBHCHUSI [EPBOrO  MHOPSAAKA. YPABHCHHUS, MOPUBOASAIIKCCS K
omHOpoaHbIM. JIMHEiiHBIE W TNpHBOIAIIMECS K HHM YpaBHCHHS.
VYpaeHenne bepHymm. YpaBHeHuss B mONHBIX auddepennmatax. /
Ip/

OIIK-1,
OIIK-2

JI1.1, J11.2, J12.1,
J12.2,J12.3

1.6

Tema 1.2 «/duddepeHunanbaple ypaBHEHHS I[IEPBOTO MOPSIIKAY».
VYpaBHCHUS C  pa3geNAIONIMMECA — TIepeMeHHBIMH.  OIHOpPOIHEIC
ypaBHEHHS [EpPBOrO  IOpsiaKa. YpPaBHEHHs, OPHBOISLIMECS K
OJHOPONHbIM. JIMHEiHBlE W TNPUBOAAIIMECS K HUM YPaBHEHWUS.
Ypaeuenne bepHyiumu. YpaBHeHus B monHbIX muddepenmmanax. / Cp /

OIIK-1,
OIIK-2

J1.1,J11.2, J12.1,
J12.2,J12.3

1.7

Tema 1.3 3agava Komm mnas JY 1-ro mnopsaka. Teopembr o
CYIIECTBOBAHNH M €IMHCTBEHHOCTH pemieHus 3amaun Komm. Teopema
banaxa o cxwumaromeMm oroOpaxeHHH. Teopema CyIIECTBOBAHUS H
CIMHCTBCHHOCTH pelleHusl 3amadr Kommw juis ypaBHEHHUH MEpBOTrO
TOpsIJIKa M CUCTEM YPaBHEHUH mepBoro mopsika. / [p /

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3

1.8

Tema 1.3 3agasa Komm mns JY 1-ro mnopsaka. Teopembr o
CYIIECTBOBAHUH M €IMHCTBEHHOCTH pemreHus 3amaun Komm. Teopema
banaxa o cxumaromeM oroOpaxkeHHH. Teopema CyIIECTBOBAaHUS MU
€IMHCTBCHHOCTH peUIeHus 3amadn Komm 1 ypaBHEHHH IIepBOTO
MOpPSIKa ¥ CHCTEM YpaBHEHHH repBoro nopsiaka. / Jlek /

OIK-1,
OIIK-2

JI1.1,J11.2, 2.1,
2.2, J12.3

1.9

Tema 1.3 3amava Komm mna Y 1-ro mnopsaka. Teopembl o
CYIIECTBOBAaHMM W E€IMHCTBEHHOCTH pemeHus 3agadun Komm. Teopema
banaxa o cxwumaromeM oroOpaxkeHWH. Teopema CYIIECTBOBAaHHS H
€AMHCTBCHHOCTH pemIeHus 3amaun Komm 18 ypaBHEHHH IIepBOTO
MOPSIIKA M CHCTEM YpaBHEHHH nepBoro mopsiaka. / Cp /

OIIK-1,
OIIK-2

J1.1,J711.2, JI2.1,
22,123

Paznen 2. luddepenuunaibHble ypaBHeHHUs!

BBICHIMX NOPSAKOB

HaumenoBanune Tembl / Bua 3anstust

Cemectp
/ Kype

Yacos

Komneren-
101071

Jlutepartypa

2.1

Tema. 2.1 «/IuddepennnansHle ypaBHEHNS BEICIIAX TOPSAKOBY.
IMonstue quddepeHnmanbHOroO ypaBHEHH Hopsaaka n (n>1).
CyuiecTBOBaHHE U €IMHCTBEHHOCTh pemleHHs 3amaun Komm s
ypaBHEHHH BbICIIMX MOpAnKoB. JluddepeHnnanbHble ypaBHEHUS
BBICIIMX MOPSAKOB, IOIyCKAOIUE TIOHUKEHUE NTOPSAAKA.

/ Jlex /

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3

2.2

Tema. 2.1 «/IuddepenunanpHbie ypaBHEHHUS BBICIIAX TOPSAKOBY.
[MousaTHE MU depeHInATHPHOTO ypaBHEHHS Topsiaka n (n>1).
CyliecTBOBaHME W EIUHCTBEHHOCTh pelIeHus 3amaun  Komm uis
ypaBHCHHI BBICIIHX TMOPsAAKOB. uddepeHinanpHpie  ypaBHCHHS
BBICIIUX TIOPSIKOB, IOITYCKAIONINE ITOHKEHHE Mopsaka. PerieHue
3a1ad ¢ nmpuMeHeHneM nakerta LibreOffice.

/Mp/

OIIK-1,
OIIK-2

J.1,J11.2, J12.1,
J12.2,J12.3

23

Tema. 2.1 «IuddepeHnpanbabpie ypaBHEHUS BBICIINX TOPSIIKOBY.
[MonsTre nudepeHINATEHOTO ypaBHEHUS nopsaka n (n>1).
CymecTBOBaHHE W EOWHCTBEHHOCTh peIleHHs 3amaun Komm urs
ypaBHEHHH BBICIIUX TOPAAKOB. JuddepeHrnaisiple  ypaBHSHHS
BBICIIIHX ITOPSIIKOB, HOITYCKAIOIINE TIOHMKEHHUE TTOPsIIKa.

/Cp/

OIK-1,
OIIK-2

J1.1,J11.2, 2.1,
2.2, J12.3

24

Tema 2.2 «JIunelinble OIHOPOJHBIE u HEOIHOPOJHBIE
muddepeHnInanbHEIE  ypaBHEHHS — n-ro  mopsaka».  JIuHedHas
HE3aBUCUMOCTh  (yHKIUH, omnpeaenutens BpoHckoro. JlunelHoe
omHOponHOoe  muddepeHIHATEHOE — ypaBHEHHE  N-TO  TOPAAKa:
(yHmaMeHTabHAI CHCTEMa pelIeHud, obmee pemenue. JImHeiHOe
HeoqHopoaHoe AuddepeHIUaTbHOE  ypaBHEHHE N-TO  HOpPSIKa:
CTPYKTypa o0OLIero peuieHus. MeTon BapHallMd  MPOHM3BOJIBHBIX
MOCTOSIHHBIXK. VIHTerpupoBaHWe JIWHEHHBIX YpaBHEHUH IIpH ITOMOIIH
psinos. / Jlex /

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3

2.5

Tema 2.2 «JInHelHbIE OJHOPO/IHbIE Hu HEOJTHOPOJHBIE
muddepeHnnaTEHEIE  ypaBHEHWS ~— n-ro  mopsaka».  JIuHedHas
He3aBHUCUMOCTh  (pyHKIUH, ompenenutens Bponckoro. JluneiHoe
onHoponHoe — aunddepeHIUanbHOe  ypaBHEHHE  N-TO  HOpsIKa:
(yHZaMeHTabHA CHCTeMa pelIeHud, obmee pemenue. JImHeiHOEe

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3




HeogHoposHOe U depeHInanbHOe  ypaBHEHHE N-TO  TOpsIKa:
CTPYKTypa o0OImero pemieHus. MeTox BapHalMK  INIPOM3BOJIBHBIX
HOCTOAHHBIX. VHTErpupoBaHue JIMHEHHBIX YPABHEHUN IpU IIOMOILU
PpsIIOB.

2.6

/Tp /
Tema 2.2 «JIunelinble OIHOPOJHBIE u HEOIHOPOJHBIE
mudpdepeHIManbHbBIe  ypaBHEHHs — N-ro  mopsiaka»y.  JIuneiiHas

HE3aBUCUMOCTh (YHKIMH, ompeaenuTenb Bponckoro. JluneiiHoe
omHOponHOe  muddepeHIHATEHOE — ypaBHEHHE  N-TO  TOpAAKa:
(yHmaMeHTambHAI CHCTEMa pelIeHud, obmee pemenue. JImHeiHOe
HeoqHoposHOe  JuddepeHInanbHOe  ypaBHEHHE N-TO  HOpsIKa:
CTPyKTypa oOmero pemenus. MeTox BapHaluu —MPOU3BOJIBHBIX
HOCTOSAHHBIX. VHTErpupoBaHue JIMHEHHBIX YPABHEHUN IpU IIOMOIIU
psnos. / Cp/

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3

2.7

Tema 2.3 «OnHOpOIHBIE u HEO/THOPO/IHBIE JIMHENHEIE
muddepeHInATEHEIE YpaBHEHUS C TOCTOSHHBIMH KO3(duImeHTaMm»
OpHOpomHBIE W HEOTHOPOIHBIE JHHEWHBIe auddepeHnnansHBe
YpaBHEHUS € IOCTOSHHBIMHU Kod(duienTamu. Meron Diinepa.

/ Jlex /

OIIK-1,
OIIK-2

JI.1, J11.2, J12.1,
J12.2,J12.3

2.8

Tema 2.3 «OHOpOAHBIE u HEOJHOPOAHbIE  JIMHEWHBIE
muddepeHINATEHEIE ypaBHEHUS C MOCTOSHHBIMH K03 dummeHTamm
OpHOponHBIE U HEOAHOPOAHBIE JIMHEHHBIe Iu(QepeHInaTbHbIe
YpaBHEHUS ¢ IOCTOSHHBIMU Kod(dunmenTamu. Merton Ditnepa. / Ip /

OIIK-1,
OIIK-2

J1.1,J11.2, JI2.1,
2.2, 2.3

2.9

Tema 2.3 «OHOpOAHBIE u HEOJHOPOJAHbIE  JIMHEWHBIE
muddepeHnnaTbHEIE ypaBHEHUS C MOCTOSHHBIME K03 dummeHTamm)
OpHoponHBIE W HEOAHOPOJHBIE JIMHEHHBle JudQepeHnnaTbHbIe
YpaBHEHUS ¢ IOCTOSIHHBIMU KodddurmenTamu. Meron Ditnepa. / Cp /

OIIK-1,
OIIK-2

J1.1,J11.2, JI2.1,
J2.2,12.3

Pa3nen 3. Cucremsl audepeHuuaibHbBIX YPaBHeEHHIt

HaumenoBanue Tembl / Buj 3ansiTus

Cemectp
/ Kype

Yacos

Komneren-
Jivii0e

Jlutepatypa

3.1

Tema 3.1 «Cucrems! muddepeHIHATBHEIX ypaBHEHHID» CHCTEMBI
G pepeHIHATBHBIX YpaBHEHUI: OCHOBHBIE TIOHSATHSL.
CymecTBoBaHHE M €IUHCTBEHHOCTh  pellleHus.  VHTerpanmsl
HOPMATBHOH cHcTeMbl au(pepeHINaTbHbIX ypaBHeHHH. Cucrema
JquddepeHInanbHBIX YpaBHEHHH B CHMMETPUIECKOH opme.

/ Jlex /

OIIK-1,
OIIK-2

J.1,J11.2, J12.1,
J12.2,J12.3

32

Tema 3.1 «Cucrempl muddepeHIUATBHBIX ypaBHEHUI» CHCTEMBI
nmuddepeHnnanbHBIX YpaBHEHUI: OCHOBHBIE HOHATHSL.
CymecTBOBaHHE M €JUHCTBEHHOCTh  pelleHus.  VHTerpams
HOpMaIbHOH cucteMbl uddepeHunanbipx ypaBHeHui. Cucrema
muddepeHInaTEHBIX YpaBHEHUH B CHMMETPHIECKON Gopme.

/Mp/

OIIK-1,
OIIK-2

J1.1,J11.2, J12.1,
J12.2,J12.3

33

Tema 3.1 «Cucrems! nguddepeHnnanbHBIX ypaBHEHHID» CHCTEMBI
i bepeHInaTEHBIX ypaBHEHHI: OCHOBHBIE HOHSATHS.
CymecTBoBaHHE W COUHCTBEHHOCTh  pemieHHs.  MHTerpamsl
HOpPMAaTbHOH cHucTeMbl anu(epeHInaTbHbIX ypaBHeHHH. Cucrema
nuddepeHInaTbHBIX YpaBHEHHH B CHMMETPHIECKON (opMe.

/Cp/

OIK-1,
OIIK-2

J1.1,J11.2, 2.1,
2.2, J12.3

3.4

Tema 3.2 «CucreMbl NTHHEWHBIX ANGQOEPCHINATBHEIX YPaBHEHHH C
MOCTOSIHHBIMU ko3¢ punreHTaMm» Cucremsl JIMHEUHBIX
Ju(GepeHINATBHBIX YPaBHEHUI C IOCTOSHHBIMU KOd(dUIHEHTaMH.
Meton Diinepa. Meron BapualMd NPOU3BOJIBHBIX TOCTOSHHBIX. /
Jlex /

OIK-1,
OIIK-2

J1.1,J11.2, 2.1,
2.2, J12.3

35

Tema 3.2 «Cucrembl NHHEWHBIX AUGEPEHINATBHBIX ypPaBHEHHH C
HOCTOSTHHBIMH ko3 unnenTamMmm» Cucremsl JMHEHHBIX
nmuddepeHINATEHEIX YPaBHEHAH C IMTOCTOSHHBIMH KO3((GHIMCHTaMH.
Merton Diinepa. Metoz Bapraiii MpOU3BOJIbHBIX MOCTOSHHBIX.
[Ipumenenue

Python myst pemenns nuddepeHmanbHbIx ypaBaenuit / Ip /

OIK-1,
OIIK-2

1.1, J11.2, 2.1,
2.2, J12.3

3.6

Tema 3.2 «CucreMmbl NTHHEWHBIX AWGQOEPCHINATBHBIX YpPaBHEHHH C
MOCTOSTHHBIMU K03 hHIHeHTaMI» Cucremsl JIMHEHHBIX
nudepeHIMaTbHBIX YPaBHEHUH € MOCTOSHHBIMH KOX(QQHULIHMEHTaMH.
Meton Diinepa. MeTon Bapualiy Mpou3BOIBHBIX HOCTOSHHBIX. / Cp /

OIIK-1,
OIIK-2

J1.1,J11.2, JI2.1,
J2.2,12.3

Pa3nen 4. Pa3HOCTHBIE CXEMBbI




Cemectp Yacos Komneren- Jarepatypa

Ne HaumenoBanue Tembl / Buj 3ansiTus
/ Kypc IHH

Tema 4.1 «YcronuuBocTs 1o JIAmyHOBY. YCTOWYMBOCTH JMHEHHBIX
CHUCTEM, TOUYKHM MoKos» JlnHamuueckue cucteMbl. CBOICTBA pelIeHH.
VYcroitunBocte 1o JIsmyHOBY. ACHMMOTOTHYECKas YCTOWYHMBOCTb.
4.1 |YCTOMUMBOCTG JHUHEHMHBIX CHCTEM. TOUYKH TIOKOS, HCCIICAOBAaHUE 3 2
TPACKTOPUH B OKPECTHOCTH TOYKM moOkos. MccienoBaHue Ha
YCTOWYHUBOCTb MO MEPBOMY MTPUOIHKEHUIO.

/ Jlex /

OIIK-1, J1.1, J11.2, J12.1,
OIIK-2 J12.2,J12.3

Tema 4.1 «YcronuuBocTs 1o JIsAmyHOBY. YCTOWYMBOCTBH JIMHEHHBIX
CHUCTEM, TOYKHM MOKOs»» JlnHamudeckue cuctembl. CBONCTBA peIIeHHM.
YcroiiunBocth 1o JIAnmyHOBY. ACHMIITOTHYECKas YCTOMYHUBOCTD. OIIK-1, JI1.1, J11.2, JI2.1,
VCTOWYUBOCTh JIMHEWHBIX CHCTEM. TOYKH TIOKOS, HCCIICIOBAHUC OIIK-2 JI12.2,J12.3
TPaeKTOpUA B OKPECTHOCTH TO4YkM ImoKos. MccienoBaHue Ha
YCTOWYHBOCTb MO IepBoMy mpubimkenuro. / Ilp /

4.2

Tema 4.1 «YcroituuBocth 1o JIsmyHOBY. YCTOWYMBOCTH JIMHEWHBIX
CHUCTEM, TOYKH TOKOs» JlmHamuyeckue cuctembl. CBOMCTBA peLICHUI.
VYeroitunBocth 1o JIAMyHOBY. ACHUMNOTOTHYECKAs yCTOHYHMBOCTb. OIIK-1, JI1.1, J11.2, JI2.1,
YCTOHYNMBOCTh JIMHEHHBIX CHCTEM. TOYKHM IIOKOSI, MCCJICI0BaHUE OIIK-2 J12.2,J12.3
TPaCKTOpUH B OKPECTHOCTH TOYKM IHokos. MccienoBaHue Ha
YCTOWYHMBOCTH MO TTepBoMy mpubmmxenuio / Cp /

4.3

Tema 4.2 «Pa3HocTHBIE ypaBHeHHs» Kiaccudukanus cucTeM KOHEYHO
-Pa3HOCTHBIX ypaBHEHWH. JIuHeilHble M HEIUHEHHBIE CHCTEMBI.
Omnpenenennie  pemeHus. @DyHIaMeHTaIbHas  MarTpuUlla  PEUICHHH OIIK-1, JI.1, J11.2, JI2.1,
muHeHHOUW cucteMmbl. Marpuna Kommu. IlocTaHoBka —HayanbHOM OIIK-2 J12.2,J12.3
3amaun. CylIecTBOBaHWE W €IUHCTBEHHOCTh PEIICHHUS HaYalbHOU
3amaun. / Jlek /

4.4

Tema 4.2 «PazHocTHBIe ypaBHeHUs» Kiaccnpukanus cucteM KOHEYHO
-pa3HOCTHBIX ypaBHeHHH. JIuHeilHble M HEIWHEHHBIE CHCTEMBI.
Onpenenenve pemeHus. @OyHIaMEeHTanbHas  MaTpUla  peleHUH OIIK-1, JI.1, JI1.2, J12.1,
nuHeitHoW cuctembl. Marpuna Komm. IlocTaHoBka HauambHOM OIIK-2 J12.2,J12.3
3gmaun. CyniecTBOBaHWE H  €JIWHCTBEHHOCTh pEIICHUs] HAYaTbHOM
3amaqn. / Ilp /

4.5

Tema 4.2 «PasHocTHbIe ypaBHeHUs» Kiaccugukanusi cucteM KOHEYHO
-pa3HOCTHBIX ypaBHEHWU. JIMHEWHBIE W HEJIWHEWHBIE CHUCTEMBI.
Omnpenenenne pemeHus. @DyHIaMeHTaIbHas  MarTpulla  PEUICHHH OIIK-1, JI1.1, J11.2, JI2.1,
nuHeiiHoM cuctembl. Marpuna Kommu. IlocTaHoBka HauanbHOU OIIK-2 J12.2,J12.3
3apaun. CylIecTBOBaHHE U EIWHCTBEHHOCTh pEIICHUS HaYalbHOU
3amaan. / Cp /

4.6

OIIK-1, JI.1, J11.2, J12.1,

4. ®OHJ]I OHEHOYHbBIX CPEACTB

CrpykTypa u comepkaHue ()OHAA OIEHOYHBIX CPEACTB A MPOBEACHHS TEKyLIeW M IMPOMEXKYTOUHOH aTTecTallid INPE[CTaBICHB B
IMpunoxennu 1 x paboueil mporpaMmme AUCUUTLIHHBL

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHast 1uTEpaTypa

ABTODBI, 3ariasue UznarenscTBO, TO Konuu-so
JI1.1 | Axuypuna, JI. B., Maremarndeckuii ananmu3: yaeOHOE Iocodne Boponex: Boporexckuit https://www.iprbooksho
I'maskosa, M. 1O., rOCYIapCTBEHHBIH p.ru/93324.html
Kasepuna, B. K. TEeXHUYECKUN HEOTpaHUYEHHBIN
yausepcutet, ObC ACB, JOCTYII UL
2019 3aperuCTPUPOBAHHBIX
ToJIb30BaTeNeit
JI1.2 | Bnacos, B. B., Maremaruueckuii ananu3 u uddepeHnnaTbHbIe Mocksa: UnTepuer- https://www.iprbooksho
Murtpoxus, C. 1., ypaBHEHH. 3a1a4d U yIPOKHEHUSA: yIeOHOe YHuBepcuret p.ru/97549 . html
[pomkuna, A. B., nocooue HH(bOpPMAITHOHHBIX HEOTPaHHYCHHBIN
Pomonos, T. B., Texuonoruit (MHTYUT), JOCTYII ISt
Tpymmuna, O. B. Aii ITu Ap Menma, 2020 3apEerMCTPUPOBAHHBIX
TI0JTb30BaTelIeH

5.2. lonoJHUTeIbHAS JIUTEPaTypa

ABTODSI, 3arnaBue H3parenscTBO, 1O | Komnnu-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
JI2.1 ([Tycak A. A., OCHOBBI BBICIIICH MaTeMaTHKHU: OCOOUE IS Munck: TerpaCucremc, https://biblioclub.ru/inde
Bbpuunkosa E. A. CTYJICHTOB BY30B: y4yeOHOE ITocobue 2012 x.php?
page=book&id=111939
HEOTpaHUYEHHbIN
JOCTYIT JUTst
3aperHCTPUPOBAHHBIX
T0JIb30Baresnen
JI2.2 | Acramoga, U. B., Juddepennpansapie ypaBHeHHS. [IpakTHKyM: Mocksa: EBpazuiickuit https://www.iprbooksho
Huxpmmxkun, B. A. y4eOHoe ocodme OTKPBITHIA HHCTHTYT, p-ru/10751.html
MockoBckuit HEOTpaHUYEHHBIN
rOCYAapCTBEHHBIN JOCTYy And
YHHBEPCHUTET 3KOHOMHUKH, 3apCTHCTPUPOBAHHBIX
CTATHCTHKI H T0JIb30BaTeNei
unpopmaruku, 2004
2.3 Crynent. Acniupant. MccnenoBaresb: BrnanuBoctok: Dxcnept- https://biblioclub.ru/inde
BCEPOCCUICKUI Hay4HBIN JKypHAI: KypHAT Hayxka, 2020 x.php?
page=book&id=597537
HEOTpaHUYEHHBIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
oJb30Baresieit

53 HpO(l)eCCI/IOHaJ'lel)Ie 0a3bI JAHHBIX U l/IHq)OpMaIIl/IOHHLIe CIIPAaBOYHbIE CUCTEMbI

HCC "Tapant"http://www.internet.garant.ru/

5.4. IlepeyeHb MPOrpaMMHOT0 obecTieYeHu s

Onepauuonnas cucrema PEJI OC
CBo0oaHO pacripocTpanseMsbiii oducHbIi maket LibreOffice
Python

5.5. YueOHO-MeTOAMYECKHE MaTepuaJibl 1J51 CTYACHTOB ¢ OrPaHUYC€HHBIMUA BO3MOKHOCTSIMHU 3/10POBbS

IIpn HEoOXOAMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OrPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
MaTepHanbl MPeAOoCTaBIAOTCS B (OpMax, agalTUPOBAHHBIX K OIPaHMYEHHUSIM 3I0pOBbs M BocHpusaTus uH(opmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B nedarHoidl ¢opme yBenmudeHHbIM mpudrom. s num ¢ HapyIeHHSIMH ClyXa: B
(opMe BIICKTPOHHOTO IOKYMEHTa, B IedarHod Qopme. g U ¢ HapyMICHHSMH OIOPHO-IBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IeUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHbBI

ITomemeHus Ui BceX BUIOB pabOT, MPEIyCMOTPEHHBIX yYCOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOAMMOI CHenMaTn3UpOBaHHON
y4eOHOI MeOEeIbIO U TEXHUIECKAMH CPENICTBAMH 00yUSHHS:

- CTOIIBI, CTYJIBSI;

- MEPCOHATBHBINA KOMITBIOTEDP / HOYTOYK (TIEpEeHOCHOH);

- TIPOCKTOP;

- 9KpaH / THTEPaKTUBHAS JIOCKa.

7. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIIUXCA IO OCBOEHHIO JUCIIUITJINHBI

Mertoamueckne yKa3aHuUs 10 OCBOCHHIO IUCIMILUIMHEI IPEACTaBIICHEI B [Ipunoxkennn 2 k pabodel mporpaMMe JUCIUIUIAHEL.




®OHJ OHEHOYHbIX CPEACTB
1 Onucanue moka3areseili W KpHUTepHEB OLECHHBAHHMS KOMIIETCHIWH Ha Pa3jIMYHBIX 3Tamax HX
(opMHpOBaHHs, ONMCAHUE KA OLlCHMBAHUSA
1.1 Iloka3zaTeyin U KpUTEPUU OLIEHUBAHUS KOMIETEHIINN:

IIpunoxenne 1

3VH, cocrasigiomne
KOMIIETEHITHIO

Iloka3arenu orieHUBaHUA

Kpurepuu onieHuBanus

Cpenctsa
OLICHUBAHMUSI

OIIK-1. Cioco6eH npuMeHsTh (hyH/IaMEHTAIbHBIC 3HAHUS, IOTYYCHHBIE B 00JIACTH MAaTEeMAaTUYECKUX U (WIIH)
€CTECTBEHHBIX HayK, M UCII0JIb30BAaTh UX B MPOGECCHOHATBHON ACSITEIbHOCTH

3HaTh:

- OCHOBHbIE
MaTeMaTHYECKUE
CTPYKTYpbI U METO/IbI
MaTEMaTHYECKOT O
aHanIu3a, JUCKPETHON
MaTEMaTHKH,
JTUHEHHOU anreOpsl 1
TEOMETPHUH, TEOPUU
BEPOSATHOCTEUN U

U3y4aeT OCHOBHYIO U
JIONIOJTHUTEIBHYIO JIUTEPATYPY,
COZIEpIKaIyI0 MaTepuan oo
OCHOBHBIX IOHATHUSIX U METOJaX
COBPEMEHHBIX HCCIICIOBAHUH B
obmactu quddepeHInaTbHBIX
ypaBHEHUH, TEOpUH

QG epeHIaIbHbIX U
Pa3HOCTHBIX YPaBHEHHI; METOIbI
pemenust 1udhepeHaITbHbIX

IIOJIHOTA U COJIEPHKATEIbHOCTD
OTBETa Ha IK3aMeHe, yCTHOM
OIpoce, COOTBETCTBUE
OTBETOB MaTepHaiy,
cojiepaKalieMcs B U3y4eHHON
aUTEpaType

Ompoc (Borpocsl 1-
42), BOmpochl K
sk3ameny (1-35)

MaTeMaTHU4eCKOi YpaBHEHUH BBICIIUX MOPSIIKOB,
CTaTHCTUKH. JUTSI TIOATOTOBKH K 3K3aMEHY U

YCTHOMY OIIPOCY
YMeTs: pelIeHUEe TPAKTHKO- MPaBWIBHOCTH penieHus 3anad | [Ipaktudeckue
- BBIOMpaTh OPUECHTHPOBAHHBIX U Ha BBIYHCJIEHHE OOHOPOAHBIX | 3amanus (1-6, 7-10)
OCHOBHBIC METOJIbI MPAKTUYCCKHUX 3aaHHIA: g hepeHIHATBEHBIX [IpakTuko-
dbyHIaMEHTAIbHON U | BBIYMCIEHUE OJTHOPOIHBIX YpaBHEHUU U CHCTEMBbI OpUEHTUPOBAHHBIC
TIPHUKITATHOM muddepeHIMATBHBIX ypaBHEHUH | muddepeHanIbHbIX 3aJIaHus K IK3aMEHY
MaTEeMaTHUKH JIIs u cucteMbl nudepeHualbHbIX | ypaBHEHUH; (1-13)
pelIeHus ypaBHEHUU g hepeHIMATBEHBIX
npodeccuoHanpHbIX | AudQepeHnanbHbIX YpaBHEHUN | ypaBHEHHI BBICIINX
3a7a4. BBICILIUX MOPSAIKOB, cucteM Y, | mopsankos, cucrem 1Y,

pPa3HOCTHBIX YpaBHEHUH Pa3HOCTHBIX YpaBHEHUU
Brnagerts: pelieHre IpaKkTHKO- 000CHOBaHHOCTH puMeHeHust | [IpakTuueckue
- HaBBIKaMU OpPUEHTUPOBAHHBIX U METOJIOB JIJISl BEIYUCIICHUS 3aganus (1-6, 7-10)
MIPOBEPKU MPAKTUYECKUX 3aTaHHH yYpaBHEHUH C [IpakTuko-
aJICKBaTHOCTH YPaBHEHUS C PA3ICTSIONIUMUCS | pa3IeIITIOIIUMUCS OpPUEHTUPOBAHHBIC
Mojiesiel, ananuza u | mepeMeHHbIMUA. OTHOPOTHBIE nepeMeHHbIMU. OTHOPOIHBIX | 3aJIJaHUS K DK3aMEHY
WHTEPIIPETAIAN YpaBHEHUS TIEPBOTO MOPSIKA. ypaBHeHHI niepBoro mopsaka. | (1-13)
pe3yIbTaTOB. YpaBHEeHUs, IPUBOISAIINECS K YpaBHEeHH, TPUBOIAIINXCS K

OAHOPOJHBIM. JInHElHbIE U
MPUBOJIAIINECS K HUM
ypaBHEHUS. Y paBHEHUE
bepnynnu. YpaBHeHUs B IOJIHBIX
nuddepenmmanax

3a/1aHUI Ha BBIYUCIICHUE
OJIHOPOJHBIX

Qg depeHIMaIbHbIX ypaBHEHUN
(MuHEHBIe OHOPOTHBIC U
HEOJTHOPO/IHBIE
nuddepeHnraibHbIe ypaBHEHUS
N-rO MOPsiAKa, OTHOPOHBIE U
HEOJIHOPO/IHBIE JINHEHBIE
muddepeHIanbHbIe YpaBHEHUS C
MOCTOSTHHBIMU KO3 GHUIINESHTAMH)

OJHOPOJHBIM. JINHEHHBIX U
MPUBOISAIINXCS K HUM
YpaBHEHUU. Y paBHEHUS
bepnynnu. YpaBHenus B
MOJIHBIX Au(epeHnnanax;
3a/IaHHl Ha BBIYUCIICHUE
OJTHOPOJTHBIX
nudhepeHIaTbHBIX
ypaBHEHUN (JTMHEHHBIE
OJIHOPOJIHBIE U HEOTHOPOIHBIE
nuddepeHnraIbHbIe
ypaBHEHUS N-TO MOpPsJIKa,
OJTHOPOJTHBIE 1 HEOTHOPOIHBIC
JIMHENHBIE
nuddepeHnraIbHbIe
ypaBHEHUS C TOCTOSHHBIMU




K03 PHUIIHEHTaAMM)

OIIK-2. CnocoGeH ncnosabp30BaTh U aJalTHPOBATh CYIIECTBYIOUINE MATEMAaTHYECKUE METO/IbI U CHCTEMBI
IPOTrpaMMHUPOBAHUS JUIsl pPa3pabOTKU M peau3aliiii aITOPUTMOB pEIIEHUs IPUKIAJHbIX 3aa4

3HaTh: M3Yy4aeT OCHOBHYIO U IIOJIHOTA U coJiepKaTenbHOCTh | Ompoc (Borpocs! 1-
- OCHOBHbBIE JIOTIOJIHUTEIbHYIO JIUTEPATYPY, OTBETa Ha dK3aMeHe, YCTHOM | 42), BOIIpOCHI K
MaTeMaTUYECKHE COJIepIKallyro MaTepuai oo onpoce, COOTBETCTBUE sk3ameny (1-35)
METO/bI IPU OCHOBHBIX HHCTPYMEHTAJIbHBIX OTBETOB MaTepHaly,
IIOCTPOEHUU CPEICTBAaX U MAaTEMATUYECKUX coJieprKalleMcsl B U3y4EeHHOU
CJIOKHBIX METO/1aX, UCIOJIb3YEMBIX JJIS auTeparype
IIPOrPaMMHBIX 00pabOTKH IKOHOMHYECKHX
CUCTEM JAHHBIX JUJIs1 HOATOTOBKH K

HK3aMEHY M YCTHOMY OIIpOCY
YMers: peLIeHNE IPAKTUKO- [IPaBUJIBHOCTD PELICHUS [IpakTueckue
- IPUMEHSTh OPUEHTHPOBAHHBIX U 3a/1au: 3aganus (1-9),
COBPEMEHHBIE MPAKTUYECKUX 3aJaHUI: 3anauda Ko MIPAKTUKO-
CHCTEMBI 3agava Kouun VYpaBuenue bepnymiu OPUEHTUPOBAHHBIE
nporpamMmmupoBanusl | YpaBHeHue bepnyiun CucremMbl TMHENHBIX 3aJaHus K DK3aMEHY
JUISL peanu3aiuu Cucrembl TUHEHHBIX nuddepeHInaTbHbIX (1-8)
AJITOPUTMOB QG epeHInaIbHbIX YPaBHEHUH | ypaBHEHHH € TIOCTOSSHHBIMHU
penieHus C IOCTOSIHHBIMU koa¢pdunrentamu. Meron

MPUKJIAJIHBIX 3a1a4

KoddpurmenTamu. MeTo
Oitnepa. Meton Bapuanuu
MIPOU3BOJIHLHBIX TOCTOSTHHBIX
HccnenoBanue Ha yCTOMYUBOCTD

DOiinepa. Merox Bapuanuu
IIPOU3BOJILHBIX MOCTOSHHBIX
HccnenoBanue Ha
YCTOWYUBOCTh

Braners:

- HaBBIKAMU
MIPUMEHEHUS
MaTEMaTHYSCKOI0
arnmapara npu
pa3paboTke
BBIYMCIIMTENBLHBIX
aITOPUTMOB
penieHus
MPUKJIAHBIX 33]1a4

pelIeHne MpaKkTUKo-
OPUEHTUPOBAHHBIX U
MPAKTUYECKUX 3aaHUM
pa3IMYHBIMU METO/IAMH:
CHcTeMBbl JTMHEHHBIX
mudepeHIMATBHBIX ypaBHEHUI
C MMOCTOSHHBIMU
koa¢ppunmentTamu. Meton
Oiinepa. Mero Bapuanuu
MIPOU3BOJILHBIX TTOCTOSTHHBIX
HccnenoBanue Ha yCTOMYUBOCTD
10 NEPBOMY HPUOIHKEHUIO.
Matpuna Komm

000CHOBAaHHOCTH PUMEHEHUS
METOJIOB TIPH PEIICHUU
muddepeHIATbHBIX
YpaBHEHUH BBICIIAX
MOPSAIKOB;

CucTeMbl TUHEHHBIX
nudhepeHInaTbHbIX
yYpaBHEHUH C TIOCTOSTHHBIMU
koapdunmentamu. Merton
Diinepa. Meroa Bapuauu
MIPOU3BOJBHBIX TTOCTOSTHHBIX
HccnenoBanue Ha
YCTOHYHMBOCTH IO TIEPBOMY
MPUOIKEHHUIO.

Marpuna Komn

IIpakTueckue
3apanus (1-9),
IPaKTUKO-
OPUEHTHUPOBAHHBIE
3a/1aHUS K SK3aMEHY

(1-8)

1.2 [Ixansl OIlEHUBAHMUS:
Tekymuii KOHTPOJb YCIIEBAEMOCTH M TPOMEXYTOYHAas aTTecTallMs OCYIIECTBIAETCS B paMKax
HaKOMUTENbHOM OambHO-peiTHHrOBOM cuctemsbl B 100-0annpHoi mkane:
84-100 6anoB (OLIEHKA «OTIUIHO)

67-83 0auIoB (OIIEHKA «XOPOIIIO»)

50-66 6annoB (OlEeHKa «YAOBIECTBOPUTEIHHO)
0-49 GamnoB (OIEHKA «HEYIOBICTBOPHTEIHLHO))
2 TumnoBble KOHTPOJIbHBbIE 3aJaHUSl WJIH HHbIE MaTepUAJIbl, HEOOXOAUMbIe Il OLEHKH 3HAHWIA,
YMEHHUil, HABBIKOB M (WJIH) ONBITA AeATEJNbHOCTH, XAPAKTEPU3YIOIIUX 3Tanbl (POPMUPOBAHUSA
KOMIIeTeHIUIi B Npolecce 0CBOEHHs 00pa30BaTe/IbHOM MPOrpaMMbl

3. [lonsATHE O MPOIOIHKUMOCTH perieHus 3aaaun Komm.

Bomnpocsl k 3xk3amMmeny
1. [Nonstue nuddepennuansHoro ypapuenus. 3agada Komu.
2. Teopema o CyIIeCTBOBAaHUH U €IMHCTBEHHOCTH pelieHus 3aaa4u Komm.




4. HenpepbIBHAs 3aBUCUMOCTb pelieHHs 3a1aun Ko oT HayaabHBIX YCIOBUH.

5. [lonsATne 06 ypaBHEHMSIX C pa3AesAIOIIUMUCS IEPEMEHHBIMU U METOJ| UX PEILEHMS.

6. OgHopoaHblie TuddepeHraIbHbIe YpaBHEHHS.

7. JIuneitasie qudpepeHnmnanbapie ypaBHEHHUS.

8. YpaBuenus beprymiu.

9. VpaBHeHus B MONHBIX auddepeHimanax.

10. TonsATHe 00 UHTETPUPYIOLIEM MHOKHUTEIE U METO/BI €0 OTHICKAHUS

11. VYpasuenus Jlarpanxka u Kiepo.

12. duddepennmanbapie ypaBHEHHS BBHICIINX MOPSAKOB.

13. 3apmaua Komm g quddepeHnnanbHbIX YpaBHEHHH BBICIINX MOPAIKOB. Bonpoc o cyiiecTBoBaHUM U
€IMHCTBEHHOCTH pelieHus 3aaaun Kormm.

14. TuddepenumanbHble ypaBHEHHsI BHICIIUX HOPSIKOB, TOIYCKAIOIINE NOHWKEHNE NPAKa.

15. Ogpnopoanblie nquddepeHraIbHbIe YpaBHEHHS MOPSAKA N ¢ TOCTOSHHBIMU K03 puiimenramu.

16. Heomnoponusle nuddepeHnManbHble ypaBHEHHUS MHOPsIKA N C HOCTOSHHBIMU

17. xoaddunmentamu.

18. dynmameHTaNbHAS cHCTeMa pemeHui TudPepeHIMaATIBHOTO YpaBHEHUS MPSIKA N.

19. ®opmymna Octporpaackoro-JInyBumIs

20. Tlonsarue cucremsl guddepeHInanTbHbIX YpaBHEHUN

21. Hopmanbubie cuctembl nuddepeHnnanbHeix ypaBHeHHd. OOIIee W YacTHOE PElIeHHEe HOPMalIbHOM
cucreMbl AU epeHInanbHbIX YpaBHEHU.

22. TlepBblit ¥ OOIINI HHTETPAI HOPMATBHON CUCTEMBI TU(DPEepEeHITNATBHBIX YPaBHCHHIA.

23. IlpuBenenue nuHeHHOro auQQepeHInanbHOr0 ypaBHEHUS IMOpAIKAa N K HOPMAJIbHOW CHUCTEMeE
mudQepeHIranbHbIX ypaBHEHUH 1 00paTHas 3a/1a4a.

24. dyHnaMeHTalbHas CHCTEMa pELIeHUH OJHOPOAHOM CHCTeMBbl JIMHEHHBIX JU(epeHInaTIbHbIX
YpaBHEHHH C TIOCTOSHHBIMHU KO3 UITEHTaAMH.

25. HHTrerpupoBaHMe HEOJHOPOJHOM CUCTEMbl JIMHEHHBIX JAu(pdepeHIualbHbIX  ypaBHEHUH ¢
MOCTOSTHHBIMU K03 punmenramu.

26. Teopema cCylIECTBOBaHUS M €IUHCTBEHHOCTH [UI HOPMAJIbHOM CHCTEMBI JU(QepeHIINATbHBIX
YpPaBHEHUU.

27. HemnpepbiBHas 3aBUCUMOCTb peLICHUN cucTeM A hepeHInaIbHBIX YpaBHEHUH OT HaYaJIbHBIX JaHHBIX
28. JluddepennmpyeMocTh pernieHuid cucteM nuddepeHIMaIbHbIX YPaBHCHHN 110 HAYaJIbHBIM JaHHBIM U
napameTpam

29. Tlepmoanueckue pemieHus KBa3MIIMHEHHBIX CHCTEM MU GEepeHITNATEHBIX YPaBHEHUN

30. ABTOHOMHBIE CUCTEMBI Ha MIIOCKOCTH

31. TloHsTHE YyCTOWYMBOCTH PEIICHHS CUCTEMBI MU GEepeHINATEHBIX YpaBHEHHH 110 JISITyHOBY.

32. Bropoii meron JlsnynoBa. @ynkuus JIsamyHoBa.

33. Teopewms! JIsmyHoBa u UetaeBa 00 yCTOWYMBOCTH U HEYCTOHYUBOCTH JABMKEHHUS.

34. Tlpumepsl npuMeHeHuUs TeopeMsl JIamyHoBa.

35. TlapaMeTrpudeckuii pe30HAHC

HpaKTI/IKO-OpI/leHTI/IPOBaHHbIe 3alaHUsl K IK3aMEHY

1. C IIOMOIIIBIO U30KJIIMH I/I306pa3I/ITB CXCMATHYCCKHU PCIICHUEC YPABHCHUA

2(y+Yy)=x+2.
2. Pemmrs YpaBHCHUA, IIPpU H€O6XO)II/IMOCTI/I CBCId HUX K YpaBHCHUAM C PasaCadromiuMUcCH
NEPpCMECHHBIMU

1. (xX*+2x)y’dy = xdx; 2.dy=

3. Pemmts 0qHOpOIHBIE ypaBHEHUS

1. X2y —y?=2x% 2. xy'=y(ny-Inx); 3. xydy—y’dx = (x+Yy)*e*"dx;

"= w; 5. (y*—3x?)dy +2xydx = 0, y(0) =1.
4x—-y-3
4, Pemutns YpaBHCHUS, IIPpH HCOGXO,Z[I/IMOCTI/I CBCOs UX K JIMHEWHBIM

1.y +2xy = xe‘xz; 2. 2ydx+(y* —6x)dy =0; 3. Xy’ =y+Xx°CosX;



4. (2 -1)y —xy=x*—x y(2)=1,5; 5. y'+2xy =xe™ sinx, y(0) =1.

S. Peumnts ypaBHeHnue bepnyiu

Ly =xXy*=xy; 2. xy+2y=x%; 3.20¢'+y)=y’Inx, y(1)=2.

6. Pemuth ypaBHEHHE B IOJHBIX AuQdepeHinarax
X+y 2 +xy+2y°
—dx = 3 dy.

1. (y+%)dx+(x+%)dy =0; 2
y

1. Peumth YpaBHCHUS, IOHU3UB UX TTOPAIOK
Ly"+2xy'=0; 2. (y-1)y"=2(y)"
3. y"+3yy’'=0; 4.y =2x(y)?, y(2)=2,y'(2)=0,5.

8. Pemmts 3anauy Ko

1.3y"-2y-8y=0,y(1) =1, y(1) =2 2. y"+y=0, y(%) =2, y’(%) -1

9. Haiitu o0miee perienue ypaBHEHUS
2y"+y' -y =1(x),
eciu

1 f(x)=3x*-1; 2. f(x)=3e*; 3. f(xX)=2sinx; 4. f(x)=e*cos2x.

10. Haiitu pemenne 3anaun Komm
1 1x V4 r,_1
N+_ :__, - :2’ !_ :_,
Y'Y= a5 V=2 (=5
metoaamu Jlarpanxa u Komm.
11. Pemnts cucremy nuddepeHuanbHbix ypaBHeHHI MeToaoM Jlarpanka
X'=—4X+Yy,
"= 6X+Yy+ .
y y 1+e*
12. Pemmwmth pa3HbIMH MeTOMaMH (MJIM METOJOM HMCKIIOYCHUH, WM METOJIOM Jiiepa, Wi MaTPUIHBIM
METOJIOM) JIB€ CUCTeMBI T epeHnanbHbIX ypaBHeHU X' = AX, rae
3 1 -1) 4 =1, 0 1 0) A4=-2
1) A= 2 2 -1|,4=3, 2)A=|4 -4 0[,4,=-2
-2 1 4) A4 =5 -2 1 2) A4L=2
3anucaTh MaTPULAHT KaX/10M CUCTEMbI U HAlTH UX (yHIaMEHTalIbHbIE CUCTEMBI PELICHUH.
13. Pemmnts cucremy nuddepeHianbHbIX ypaBHEHUN

X"—y"+y"+x-3y =0,

4y" —2x"—x'-2x+5y =0.

Kpurepun onenuBanus:

MakcuMajibHoe KoJndecTBo 6aioB — 100.

DK3aMEHAIIMOHHBIM OWMJIET BKIIOYaeT 2 TEOPETHUYECKUX Bompoca W | 3amaHue U3 MepedHs MPaKTHKO-
OPUEHTUPOBAHHBIX 3aJJaHHUH K DK3aMEHY.

Kaxxnip1it Bonmpoc o1ieHuBaeTcs 0T/AeNIbHO, MaKCUMaJIbHO B 20 0aJl10B.

MaxkcruManbHOE KOJIMYeCTBO OajuioB 3a OTBEThl Ha TeopeTuueckue Bompochkl — 40 6annoB. Kpurepuu
OLICHMBAHUsI OTAEJIIBHOTO BOIIPOCa:

17-20 6annoB | U3OKEHHBIM MaTepuan (paKTHUECKU BEPEH, HAIUYUE MTYOOKHX MCUEPHBIBAIOIINX 3HAHUN B
o0beMe MNPOWAEHHON mporpaMMbl AMCHUMIUIMHBI B COOTBETCTBUU C IIOCTAaBICHHOMN
IpOrpaMMOil Kypca 1Lelbl0 OOydeHMs; TPaMOTHOE M JIOTMYECKH CTPOMHOE WU3JIOKECHHE




MaTepHuaia Ipyu OTBETE, YCBOCHUE OCHOBHOM Y 3HAKOMCTBO C JOIOJIHUTEIBHON JIUTEPATYPOU

14-16 6aa10B

HaJIMYUe TBEPABbIX M JOCTATOYHO IMOJIHBIX 3HAaHUH B 00bEeMe NPONIEHHON MpPOrpamMmbl
JTUCITUTIMHBL B COOTBETCTBUH C IIEJIbI0 O0yUYEHUS, JOMYCKAIOTCS OTIEIbHBIC JJOTHYECKHUE H
CTHWJIUCTUYECKHE  TOTPEHIHOCTH, OOy4aromuiicss YCBOWJI ~ OCHOBHYIO  JIUTEpaTypy,
PEKOMEHIOBAaHHYIO B paboyeil mporpaMme JUCITUTLTAHBI

11-13 6aa10B

HaJIM4Me TBEPAbIX 3HAaHUH B 0OBEME MNPOWJEHHOTO Kypca B COOTBETCTBUH C LENbIO
00y4YeHHsI, W3JI0KEHHE OTBETOB C OTACIbHBIMH OIMIMOKAMH, YBEPEHHO HCIPaBICHHBIMHU
1I0CJIE JIOTIOJIHUTENIBHBIX BOIPOCOB; INPABHUJIBHBIE B LEJIOM JCHCTBUSA IO IPUMEHEHUIO
HABBIKOB M YMEHUI IIPU PEIIEHUN IPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI

0-10 6aa10B

OTBETHl HE CBS3aHBl C BOINPOCAMH, HAJMYUE TPYOBIX OIIMOOK B OTBETE, HENOHWMAaHHE
CYLLHOCTH H3J1araéMoro BOIIPOCa, HEYMEHHUE NPUMEHATH YMEHUS U HABBIKHA IIPU PELICHUU
[IPAaKTUKO-OPUECHTUPOBAHHBIX  3a/JlaHMM, HEYBEPEHHOCTb W HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTEIBHBIC U HABOASAILKE BOIIPOCHI

[IpakTuKo-OpueH
3aJlaHus:

TUPOBAHHOE 33JIaHUE OIEHMBAETCs MakcuMalibHO B 60 OansoB. Kputepuu oreHMBaHUA

51-60 6a10B

3aJaHi€ BBIOJIHEHO B TIOJHOM 00BeMe; OOydalomMics JAEMOHCTPHUPYET YBEpEHHBIC
JIEMCTBUS B IPOLIECCE PELLICHMUSI

41-50 6ay1s10B

3aJJaHHE BBIIIOJHEHO B MOJHOM 00BeMe, HO ¢ HEOOIBIINMH TOTPEIIHOCTAMU; 00yJarONIHics
JIEMOHCTPHUPYET IpaBUIIbHbIE JEHCTBUS B POLIECCE PEILICHMSI

31-40 6ay10B

3aJ]JaHUE BBINOJHEHO YACTUYHO; MIPU PEMIEHUU MPOAEMOHCTPUPOBAHBI B LIEJIOM MTPABUIIbHBIE
NEeNCTBUA

0-30 6as10B

3a/laHre HE BBIMOJIHCHO WJIHM BBIOJIHEHO YACTHUYHO, C TPYOBIMU ONIMOKAMM; O0YJarOIIHIACS
JEMOHCTPUPYET HEYMEHHE IPUMEHATH IIOJIyYEHHbIE 3HAHWS M HAaBBIKM IPU PELICHUU
KOHKPETHBIX 3aJIaHUI

O01mme KpUTEPUN OLIEHUBAHMS:

84-100
0aj10B
(oueHka
«OTJIHYHO»)

OTtBeThl 00y4Jaromerocs Ha 06a TEOPETUYECKUX BOIpoca (DaKTHUECKU BEPHBI, U3JI0KEHHBIH
MaTepran (aKTUYECKH BEpPEH, HAJIMYHE TIIYOOKHX HCYCPIBIBAOINNX 3HAHUH B 0O0BEeMe
MIPOMIEHHON MPOrpaMMbl AUCIUIUIMHBI B COOTBETCTBHU C IIOCTABICHHOW MPOTpaMMOM Kypca
LeNbl0 O0y4YEeHMsI; TPAMOTHOE U JIOTMYECKH CTPOMHOE M3JI0KEHHE MaTepuaia MpH OTBETE,
YCBOEHUE OCHOBHOW U 3HAKOMCTBO C JIONIOJIHUTEJILHON JIUTEPATYPOH.
[IpakTUKO-OPUEHTUPOBAHHOE 3a/IaHUE BBIIIOJHEHO BEPHO, OOYYAOIIUKICS JIEMOHCTPUPYET
MpaBUJIbHBIE, YBEPEHHBIE ACHCTBUS 10 MPUMEHEHUIO TOJIYYEHHBIX HABBIKOB U YMEHUU INpHU
pELICHUU 3a1aHus.

67-83 GajioB
(oueHka
«XOpOII0»)

JlaHbl oTBeTHl Ha 00a TEOPETHYECKHX BOIPOCa; OOyYArOIIMHCS JEMOHCTPUPYET Hallndue
TBEP/ABIX U JIOCTATOYHO IMOJIHBIX 3HAHUI B 00bEMe MPONUJEHHON MPOrpamMMbl IUCHUIUIMHBI B
COOTBETCTBUM C II€JbI0 OOyUeHHUs, YeTKO M3JaraeT marepuan. B oTBere aomyckaroTcs
OTJIe/IbHBIE JJOTMYECKHE U CTUIIMCTUYECKUE MOTPEIIHOCTH, 00Y4aIOIUNCs YCBOUI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYIO B paboueil mporpaMme JTUCIMITINHBI.
[TpakTHKO-OPUEHTUPOBAHHOE 3a/laHu€ BBIIIOJIHEHO, HO C HEOOJBIIMMU MOrPEUIHOCTAMU;
o0yyaromuicss AEMOHCTPUPYET NPaBUIbHbIE IEHCTBHS 0 MPUMEHEHHIO HABBIKOM U YMEHUH
IpU PEIICHUH 3aJaHusl.

50-66 0a10B

HpI/I oTBeTe Ha 00a TCOPETUUCCKUX BOIIPpOCa 06yqa10m1/n71051 ACMOHCTPUPYCT HAJIUINC

(ouenka TBEP/AbIX 3HaHMH B 00BEME MPOIIEHHOTO Kypca B COOTBETCTBMM C IL€JbI0 OOy4YeHHS,
«Y/IOBJIETBOP | U3J0XKEHUE OTBETOB C OTHCJIBbHBIMU OHIMOKaMH, YBEPEHHO MCIIPABICHHBIMH IOCIE
UTEJTbHO») JIOTIOJTHUTEIIbHBIX BOIIPOCOB.
[TpakTMKO-OPUEHTUPOBAHHOE  3aJaHUE€  BBIIOJIHEHO  YaCTUYHO; IPU  PEUICHUH
MPOJEMOHCTPUPOBAHBI B 1IEJIOM MPAaBUIIbHBIE IEHCTBUS MO MPUMEHEHUIO HaBBIKOB U YMEHUI
IIPY PELICHNU IPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
0-49 o6anaoB | OTBeTH 00yYarOIIErocs HE CBSI3aHbI C BOMPOCAMH, B OTBETE MPUCYTCTBYIOT IPpyOble OIINOKH,
(onenka HENOHMMaHUE CYIIHOCTH M3JIaraéMoro BOIIPOCA, HEYBEPEHHOCTb U HETOYHOCTb OTBETOB Ha
«HEYJI0BJETB | JOTOJIHUTEIbHbIE U HABOSIINE BOIIPOCHI
OpHUTEIbHO») | 3a7aHUE HE BBIMOJHEHO WM BBINOJHEHO YaCTHYHO, C TPYOBIMH OIIMOKaMM; 0Oydaronuics

ACMOHCTPUPYET HCYMCHUC IMPHMCHATH IIOTYYCHHBIC 3HAHWA W HABBIKU IIPU PCIICHUUN
KOHKPCTHBIX 3aﬂaHI/II>'I




[IpakTuyeckue 3axaHus
Pasznes 1. O0bikHOBeHHbBIE NH(epeHIIHATBHbIE YPABHEHHSI IEPBOI0 MOPSIAKA
IIpakTnueckoe 3aganue 1. Ilonsatne muddepeHINATEHOTO YpaBHEHHs. 3aladyd, TPHUBOISAIINE K
mudepeHInaTbHBIM YPaBHEHUSIM.
du3nyeckue W reOMETPHUYECKHEe 3amaud, npuBojsmme K nuddepeHnmansHbiM ypaBHeHUSM. OCHOBHBIC
MOHATHUSI TEOpUU OOBIKHOBEHHBIX JuddepeHnnanbHbix ypaBHeHUN. Juddepenuunanbupie ypaBHEHUs
nepBoro nopsaka: (Gopmel 3anucu, odmee perienue. JuddepeHnnanbaple YpaBHEHHS IEPBOTO MOPSIIKa,
paspemiéHHble  OTHOCHTENBHO MpOW3BOAHOM. ['eomerpuueckas uHTepnperanus. 3anada Komm:
CYIIECTBOBAHHE U €AMHCTBEHHOCTH PEIIICHHMSL.

IIpakTnyeckoe 3axanue 2. Jluddepennunanbupie ypaBHEHUS IEPBOTO MOPAIKA.

VYpaBHeHUs ¢ pa3ensaiouUMHUCT NepeMeHHbIMU. OJIHOPOJHBIE YPAaBHEHHUS MEPBOr0O MOpsAKa. Y pPaBHEHUS,
MPUBOJSIINECA K OAHOPOAHBIM. JIMHEWHBIE U NMPUBOIAILIMECS K HUM YypaBHEHUsA. YpaBHeHUE bepHyiuiu.
VYpaBHeHus B MOJHBIX quddepeHnnanax.

IpakTuyeckoe 3aganue 3. 3amaya Kommwm ns 1Y 1-ro nmopsiaxa.

Teopembl O CyIIECTBOBAHUM U €IMHCTBEHHOCTH peuieHus 3agaun Komm. Teopema banaxa o coxxumaroniem
otobpaxkenuu. Teopema cCyllecTBOBaHUS M EJUHCTBEHHOCTH pelleHus 3amaud Kommwm uisi ypaBHEHUMH
MEPBOro MOPSAKA U CUCTEM YPaBHEHUH MEPBOrO MOPSIKA.

Paznea 2. luddepennuanbHble ypaBHeHHUs BHICHIMX MOPSIAKOB

IIpakTnueckoe 3ananue 4. Jluddepennnanbupie ypaBHEHNS BBICIINX TOPSIKOB.

[TonsaTne muddepeHnaT-HOr0 ypaBHEHUS opsiaka n (n>1).

CymiecTBoBaHME W €IUHCTBEHHOCTh pelleHus 3anaud Komm Juisi ypaBHEHMH BBICHIMX IOPSJIKOB.
Juddepennnanpabie ypaBHEHHS BBICIIMX MTOPSIKOB, JOMYCKAIOIINE MOHWKEHUE Mopsaka. Pemenune 3amau
¢ npumenenunem nakera LibreOffice.

IIpakTnueckoe 3ananue S. JIuHeiiHble 0THOPOJHBIE U HEOAHOPOAHBIE AU depeHnalIbHbIe YPABHEHUS N-
ro NopsAKa.

Jluneitnast ~ He3aBUCMMOCTH  (YHKIMH,  ompenenutens  Bponckoro.  JluHeliHoe — OJHOpOIHOE
maddepeHatbHOe ypaBHEHHE N-TO TMOpsaKa: (QyHIaMeHTaldbHAs CHCTEMa pElIeHH, o0Iee pelieHHe.
Jlunelinoe HeomHOponHOE UG (epeHIMalbHOE YpaBHEHHE N-TO TOpsJIKa: CTPYKTypa OOLIEro peuieHus.
Meron Bapuanuu NIpPOU3BOJIBHBIX ITOCTOSIHHBIX. VHTErpupOBaHME JMHEHHBIX YPaBHEHHU IIPH ITOMOIIH
PAIOB.

IIpakTnuyeckoe 3aganne 6. OMHOPOIHBIE U HEOJHOPOAHbIE JMHEHHbIE TU(depeHMaTbHbIE YPABHEHUS C
MOCTOSIHHBIMH KO3 pULIEeHTaMU.

OnHOposHBIE UM HEONHOPOJHBIE JIMHEHHble JudQepeHaTbHble YpPaBHEHUS C  MOCTOSHHBIMU
koa¢pdunmentamu. Meron Diinepa.

Pa3nea 3. Cucrembl quddepeHunanbHbIX YpaBHEHH

IIpakTnueckoe 3axanue 7. Cuctemsl 1uddepeHaaIbHbIX YPaBHEHUH.

Cucremsl auddepeHnanbHbIX YpaBHEHUN: OCHOBHBIE MOHATHA. CyIIeCTBOBAaHHE W E€IWHCTBEHHOCTH
pemenus.  MHTerpanel  HOpManbHOM — cucTtembl  AuddepeHuManbHbIX — ypaBHeHH.  Cucrema
¢ depeHInaIbHBIX YPAaBHEHUHM B CHMMETPpUUYECKOH opMme.

IIpakTnyeckoe 3aganme 8. Cucrembl JMHEWHBIX UG GEepeHINATbHBIX YpPaBHEHHH C MOCTOSHHBIMU
KO3 PHUIHEHTaAMHU.

CucreMsbl TMHEHHBIX U depeHINalbHBIX YPAaBHEHUHM ¢ MOCTOSHHBIMU K03 uiuentamu. Meton Ditnepa.
MeTto Bapuanuy NpOU3BOJIbHBIX IOCTOSHHBIX.

Pa3nea 4. PazHocTHBIE CXeMBI

IIpakTnyeckoe 3aganue 9. YcroiunBocTs 1Mo JIAMyHOBY. Y CTOMYUBOCTD JIMHEWHBIX CUCTEM, TOUKH ITOKOSI.
Juuamuyeckne cuctembl. CBOHCTBa pelmIeHUH. YCTOMYMBOCTH MO JIsmyHOBY. AcHMOTOTHYECKAs
YCTOWYUBOCTB. Y CTONYMBOCTD JIMHEMHBIX CUCTEM. TOUKH MTOKOS, UCCIEA0BAHUE TPACKTOPUNA B OKPECTHOCTH
TOUYKH MOKos. VccnenoBanre Ha yCTOWYUBOCTD 110 IIEPBOMY MPUOIMKEHHUIO.



IIpakTnueckoe 3aganue 10. Pa3HOCTHBIE ypaBHEHUS.

Knaccudukanmss cucreM KOHEYHO-PA3HOCTHBIX ypaBHEHUH. JIWHeWHbIE ©W HEJIWHEHHBIE CHCTEMBI.
Omnpenenenne pemenus. OyHaamMeHTanabHas MaTpulla pelleHWi JauHEeWHoN cucrteMbl. Matpuna Komm.
[TocranoBka HauasibHOM 3a/1aun. CyIlIECTBOBAHUE U €JMHCTBEHHOCTh PEIICHHS HayaJIbHOM 3a1ayuH.

Kpurepun oueHuBaHusi:

MakcuMaJIbHOE KOJHYecTBO 0a/1,10B — 60 0as10B

3a BBINMOJHEHWE NPAKTUYCCKUX 3agaHuii 1-6 oOydarommiics mMoxkeT monyduTh a0 30 6anioB, Kaxmaoe
3a/laHKe MPU ITOM OLIEHUBAETCS /10 5 0aJJI0B

5 6a/u10B 3aiaHue BBIIOJIHEHO BEPHO

4 6ana IIpu BbINOIHEHMM 3ahaHUs ObUIM JTOMYIIEHBI HETOYHOCTH, HE BIIUAIOLIME HA
pe3ynbTar

2-3 6ajaa [Tpu BeImoIHEHNH 3aJaHKs OBUTH JOMYIICHBI OIINOKU

1 6ana ITpu BeIMoIHEHNH 33aJaHNs OBUIH JONMYIICHBI CYIIECTBEHHBIE OITNOKH

0 0ass10B 3ajiaHye He BBIIIOJIHEHO

3a BBINOJTHEHUE TPAKTUYCCKUX 3aJaHuili 7 m 9 oOydaromuics MOXKET MOoay4duTh A0 14 6a10B, Kaxmaoe
3a/IaHKe MPU ITOM OILIEHUBAETCs 10 / 0aJJIOB

7 6aJ1J10B 3a/laHue BBIIIOJIHEHO BEPHO

5-6 0ay10B [Ipu BBIMOTHEHUH 3aaHUS OBUTH JTOMYIICHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3ynbTar

3-4 6as1a [Tpu BBITIOIHEHWY 3aaHMsI OBLUTH JOMYIICHBI OIUOKN

1-2 day1a [Tpu BBITIONIHEHWY 3a7aHKs] ObUTH JOMYIIEHBI CYIIECTBEHHBIC OINOKU

0 6a10B 3a/iaHne He BBIIIOJHEHO

3a BBINOJIHEHUE MpakTU4YeckuX 3aaaHuii 8 u 10 oOyyaromuiics MOXeT MOay4uTh A0 16 6an10B, KaxIoe
3aJlaHue TPU ITOM OIICHUBACTCS JI0 8 HaJLIIOB

8 6as10B 3a/laHye BBIIIOJIHEHO BEPHO

5-7 6ay10B HpI/I BBIIIOJIHCHUHN 3aJJaHUA ObLIU AONYIICHBI HETOYHOCTH, HC BJIMAIOIIMC HaA
pE3YybTaT

3-4 6as1a [Ipu BbINIOJIHEHNY 3a7jaHKs] ObUIN AONYIIEHB! OMUOKH

1-2 dam1a HpI/I BBITIOJTHCHHH 3alaHUA ObLIH AONYIICHBI CYICCTBCHHBIC OIINOKH

0 0as10B 3amaHue HE BBIITOJIHEHO

Omnpoc
Pa3nes 1. O0bikHOBeHHBbIE TH(depeHHATIBLHbIE YPABHEHHUS MIEPBOI0 MOPSAIKA
1. dusnuecKkue U reoMeTpHUYEeCcKe 3a1auu, MPUBOAIINE K AU hepeHIInalIbHBIM yPaBHEHUSM.
2. OcHOBHbIE IOHATHUS TEOPUU OOBIKHOBEHHBIX JU(PPEpEeHIINaTbHBIX YPABHEHHH.
3. Juddepennunanbaple ypaBHEHHUS IEPBOTO MOPsAIKa: GOPMBI 3alHMCH, 0011Iee peLIeHHE.
4. JuddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSAKA, pa3pelI€HHbIE OTHOCUTEIBHO IPOU3BOIHOM.
I'eomeTprueckas HHTEpHIpETALIMSL.
3) 3anava Komm: cyniectBoBaHHE U €IMHCTBEHHOCTD PEILICHUs
6 VYpaBHEHUSI ¢ pa3ACIAIOIUMUCS IEPEMEHHBIMH.
7. OnHOpOHBIE ypaBHEHUS IIEPBOTO MOPSAIKA.
8 VYpaBHEHMS, TPUBOIALINECS K OJHOPOIHBIM.
9 JIuHelHple U IPUBOALINECS K HUM YPABHEHUS.

10. VYpasuenue bepnymm.

11. VYpaBHeHus B ONHBIX U depeHnmnanax

12. Teopemsl 0 cyleCTBOBAaHUH U €IMHCTBEHHOCTH pelieHus 3a1a4un Kormu.

13. Teopema banaxa o cxxumaromeM 0TOOpakeHHH.

14. Teopema cyiecTBOBaHUS M €MHCTBEHHOCTH pelieHus 3agaun Koy juis ypaBHeHUI IepBOTo

MOPSIAKA U CUCTEM YPAaBHEHMI MEPBOTO MOPSAIKA

Pasnea 2. lu¢pdepeHnnanbHbie ypaBHEHHUs BHICHINX IOPSIIKOB
15. [Tonstue nuddepeHnranbHOro ypaBHeHus nopsiaka n (n>1).



16.
17.
18.
19.

Cy1ecTBoBaHUE U €IMHCTBEHHOCTD peleHus 3a1aun Komm 1uist ypaBHEHHUH BBICIINX MTOPSIAKOB.
Juddepennnanbable ypaBHEHUS BBICIIUX MOPSIKOB, JOMYCKAIOIINE MOHIKEHNE TTOPSIKA.
JIuHeliHast HE3aBUCUMOCTH (PYHKITUH, onpenenuTens BpoHckoro.

Jluneiinoe ogHopoHOE MU PepeHIMAIBPHOE YpaBHEHUE N-TO MOPsAAKA: PyHIaMEHTaTbHAS

CHCTEMa PeIleHHUH, o0IIiee pereHue.

20. Jluneiinoe HeotHOPOHOE MU DG EepeHITNATPHOE YpaBHEHUE N-TO MOPSAIKA: CTPYKTYpa 00IIero
pereHus.

21. MeTto Bapualuy MPOU3BOIbHBIX MTOCTOSHHBIX.

22, HHTerpupoBanue JIMHEHHBIX YPABHEHUI IIPU IIOMOILIU PSIIOB.

23. OpHopoHBIE U HEOJHOPOIHBIE JTHHEHHbIE MU epeHIalbHbIe YpaBHEHUS ¢ TOCTOSTHHBIMU
KO3 PHUIIHEHTaAMH.

24, Meron Diinepa.

Paszgen 3. Cucremsl 1udpepeHunaIbHbIX YPABHEHU I

25.
26.
27.
28.
29.
30.
31.

Cuctemsl muddepeHaIbHbIX YpaBHEHUNH: OCHOBHBIE MTOHSTHSI.

Cy1ecTBoBaHNE U €IMHCTBEHHOCTD PEILICHUS.

WuTerpansl HOpManbHOH cucTeMbl TudGepeHINaTbHBIX YPAaBHECHHA.

Cucrema nuddepeHnanbHbIX YpaBHEHUH B CHMMETpUUECKOr (opMme.

CucteMbl TMHEWHBIX MU GEepeHINATBFHBIX YPABHEHHH ¢ IOCTOSHHBIMU KO3 hUIineHTaMu.
Meron Ditnepa.

Meroa Bapranyu Npou3BOJIbHBIX IOCTOSHHBIX.

Pa3nea 4. PasHOCTHBIE CXeMBI

32.
33.
34.
35.
36.
37.
38.
39.
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JlaHHBII

Junamuueckue cucrembl. CBOMCTBA pelICHUM.

YceronuuBocTs 110 JIAyHOBY.

AcCHMITOTHYECKAS] YCTOMYHBOCTb.

Y CTOMYUBOCTh TUHEUHBIX CUCTEM.

Touku NOKosI, UCCIENOBAHUE TPACKTOPUNA B OKPECTHOCTH TOUKH ITOKOS.
HccnenoBanue Ha yCTOMYMBOCTD MO NIEPBOMY IPUOITHIKEHUIO.
Krnaccudukanus cucteM KOHEYHO-Pa3HOCTHBIX ypaBHEHUH.

Jlunelinble ¥ HEMMHEWHBIE CUCTEMBI. OIpeeieHIe pelIeHus.
@dyHaMeHTalIbHAs MATPULIA PELICHUN JIMHEUHOW CUCTEMBI.

Martpuna Konm.

ITocranoBka HayanpHOM 3anauu. CylECTBOBAaHUE U €AMHCTBEHHOCTh PELICHHS Ha4aJIbHOM

IepeyeHb BOMPOCOB JJIsi NPOBEACHUS oOmpoca sABiIseTcs npuMepHbIM. OH  MOXeT

aKTyaJIu3UPOBATHCS MPEMO/IaBATENEM MO HEOOXOIUMOCTH.

Ompoc TemMaTHYeCKH OXBaThIBACT BCE pas3Jeibl Y4eOHOrO Kypca U MPOBOAUTCS B YCTHOUW dopme.
['pynnupoBka BOIIPOCOB 7Sl OMPOCa MPOU3BOAUTCS MPENOJaBATEIEM.

MakcumajibHOe Ko/1u4ecTBo 0a/110B — 40 0aoB

3a yyactue B ompoce 00y4aronuiicss MoKeT monyduTh 10 40 6aminoB (He0OX0IMMO YCIEIIHO OTBETHTH Ha 5
BOIIPOCOB TI0 Ka)XJAOMY M3 pa3zesioB). B Xoje ompoca mpu OTBET€ Ha OTIEIBHBIM BOMPOC O0YYAIOIIUNACS
MO’KET IOJIYUUTh 10 2 0aJI10B

2 0aj11a

Jlan TIONHBINA, pa3BEpHYTBIM OTBET HA IIOCTABIEHHBIM BOIPOC, CHUCTEMHO ITOKa3aHa
COBOKYITHOCTb OCBOEHHBIX 3HaHUU 00 00BEKTE, MPOSBISIOMIASACST B CBOOOTHON ONEPHPOBAHUU
OCHOBHBIMHM MOHSATHUAMU Yy4deOHOro Kypca. OTBET XapaKTepH3yeTcsi COAEpKaTeIbHOCTHIO,
KOHKPETHOCTBIO, 3HAHMEM OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATypPbl, PEKOMEHIYEMOU II0
TE€M€, YETKOCTBIO U JJOTHYHOCTBIO N3JIOKEHUSI MaTepHaIa.

1 6ana

Jlan HenoJHBIM M HENOCIENO0BaTENbHBI OTBET Ha IOCTaBJIEHHBIN Bompoc. IIpucyrctByroT
(bparMeHTapHOCTb, HENOTUYHOCTh H3NOKeHUsA. OOyyarouuiicss HE OCO3HAeT CBSA3M MEXIY
MOHSTUSMH, KOHILIENITYaJIbHbIE IEPECEUEHMs, CTPYKTYpHBIE 3aKOHOMEPHOCTH. OTCYTCTBYET
KOHKpETHU3aluus u JOKa3aTCIbHOCTB. JIOHOJ'IHI/ITeJ'II)HBIe n YTOYHAOOIUC BOITPOCEHI
IpenojaBaresis He IPUBOAIT K KOPPEKIIMH OTBETA HA ITOCTABJIEHHBIE BOIIPOCHL.

0 6as10B

OO0yuarmmiics 3aTpyIHIETCS] OTBETUTH Ha BOPOCHI




3 Metoanueckue MaTepuaJIbl, ONpee/slue Npoue1ypbl OleHUBAHUS 3HAHUI, YMEHUH, HABBIKOB 1
(WIK) oNBITA eATEJbHOCTH, XapAKTEePU3YIOIIHX 3TANBI (POPMHUPOBAHUA KOMIIETEH UM

[Ipouenyps! olleHUBaHMSI BKJIIOYAIOT B c€0s1 TEKYIIUH KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTAIIHIO.
Texkymmii KOHTPOJIb  yCIIEBAEMOCTH MPOBOJUTCA C  HUCIOJIb30BAHUEM  OLIEHOYHBIX  CPENCTB,
MPEACTABJICHHBIX B 1. 2 TaHHOI'O MPUJIOKEHUS. Pe3ynpTaThl TEKYIIEro KOHTPOJIS JOBOJATCSA 10 CBEIEHUS
CTYZEHTOB JI0 IPOMEXYTOYHOM aTTECTall1U.

IIpomexyTouHAsI aTTeCTALMSA IPOBOIUTCS B GopMe dK3aMeHa
DK3aMeH NPOBOAUTCS 10 PAaCHUCAHUIO0 IPOMEXYTOUHOM aTrrecTalMy B IMUCbMEHHOM Buje. KomnuecTBo
BOIIPOCOB B AK3aMeHallMOHHOM Ousiere — 3. [IpoBepka 0TBETOB U 00BsABICHUE PE3YIHTATOB IPOU3BOIUTCS B
JI€Hb 3K3aMeHa. Pe3ynbTaThl aTTECTallMK 3aHOCATCS B BEAOMOCTb M 3aUE€THYIO KHUXKKY CTyAeHTa. CTylEHTHI,
HE TMpPOILIEAIINE IPOMEKYTOUHYIO aTTeCTallMi0 IO TpaduKy MPOMEKYTOUHOM aTTECTAllMH, JOJIKHBI
JIMKBUJIMPOBATH 33JJ0JKEHHOCTh B YCTAHOBJIEHHOM IIOPSIJIKE.



IIpunoxenne 2
METOJUYECKHUE YKA3AHMUS IO OCBOEHUIO JUCHUITJIMHBI

VY4eOHBIM MJIaHOM MTPEYyCMOTPEHBI CIIEAYIOIINE BUbI 3aHITUMN:

- JIEKLUU;

- IPAKTUYECKUE 3aHSATHSL.

B xoJie JIEKIMOHHBIX 3aHATUI paccMaTpUBAETCS TEOPETHUUECKUM MaTepuai, JAlTCsi PEKOMEHAAlMH JUIs
CaMOCTOSITENTbHOM pabOThI U MOJITOTOBKE K MPAKTHUYECKUM 3aHATHSIM.

B xozme mpakTHueckux pabOT pa3BUBAIOTCS HABBIKM NPUMEHEHHS MaTeMaTHYeCKHMX METOJIOB, BBIOOpa
MHCTPYMEHTAJILHBIX CPEICTB JIs1 0OpaOOTKHU U aHaJIM3a JaHHBIX B IPO(ECCUOHATLHOM NesSTEIbHOCTH

IIpu moAroTOBKE K NPAKTUYECKUM 3aHATUSAM KaXKIbIH CTYACHT JOJDKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO YUEOHYIO JTUTEPaTypy;

B npouecce moaroTroBku K NpakTUYECKUM 3aHATHUSM CTYIEHTHl MOT'YT BOCIOJIB30BaThCsl KOHCYJIbTALUMHU
IIPENOAaBaTelIs.

Teoperuueckre BONpOCH JOKHBI OBbITh U3YUEHBI CTYIEHTAMHU B XOJI€ CAMOCTOATEIbHOU paboThl. KoHTpoIh
CaMOCTOSITENTbHON PabOThI CTYACHTOB HaJ Y4€OHOH MPOrpaMMOii Kypca OCYLIECTBISIETCS METOAOM OIpoca U
BBITIOJTHEHUSI TpPAaKTHUECKUX  3aJaHuid. B Xxome caMmocTosATenbHOW pabOThl KaXablil CTYIEHT 00s3aH
IIPOYUTATh OCHOBHYIO M IO BO3MOYKHOCTH JIOIOJHUTENIBHYIO JIUTEPATypy MO U3ydaeMol Teme. Buiaennts
HETOHSATHBIE TEPMHUHBI, HAUTH MX 3HAYEHHUE B SHUUKIIONEIUYECKUX CIOBAPSX.

JUis TMOATOTOBKU K 3aHATHSAM, TEKYLIEMY KOHTPOJIO U INPOMEXKYTOYHOW aTTECTallMM CTYAEHTbI MOTYT
BOCIIOJIb30BaThCSl 3JIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMU. Takke oOydaromuecs MOTYT B3STh Ha JIOM
HEOOXOJMMYIO JIUTEpaTypy Ha a0OHEMEHTE YHUBEPCHUTETCKOH OMOJMOTEKHM WM BOCHOJIB30BATHCS
YUTAIbHBIMU 3aJ1aMHU.



