[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue: . .
®KNO: MakapeHko EJ‘IGHMM@MEIQPCTBO HAYKHU U BBICHICTO 06pa30BaHI/IH Poccuiickoit CDGI[epaIII/II/I

LoenepaIBHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHuUs

fara noanncarins: 30.0¢PYErdEeR it rocynapcTBeHHBII sKoHOMIYecKui yauBepcuteT (PUHX)»
YHuKanbHbIN NMPOrpaMMHbIN KITHOY:

c098bc0c1041cb2a4cf926cf171d6715d99ab6ae00adc8e27b55cbele2dbd7c78

YTBEPXJIAIO
Havanpauk
y4eO0HO-METOANIECKOTO YIIPABICHUS

T.K. IInaroHoBa
«25» mag 2026 1.

PaGouas mporpaMma quCUMIIMHBI
JAundpepeHunaibHbie ypaABHEHUSA

Hanpasnenne nonroroBku
01.03.02 [MpuknagHas MmaTemMaTuka ¥ HHPOPMaTHKA

Hanpasnennocts (mpoduiis) mporpaMMbl OakajiaBpuara

01.03.02.02 Marematuueckoe 1 MpOrpaMMHOE 00€CIIEYEHUE CUCTEM UCKYCCTBEHHOTO
WHTEJJIEKTa

Jlns nHabopa 2026 roga

Ksanudukanuys
bakanasp



KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 320
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Yacel Ha KOHTPOJIb 36 (36 |36 |36
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OCHOBAHHE
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3aB. xadenpoii: a1.3.H., noreHT FO.I. UepHbImena

Metonuveckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| chopmupoBaTh y 00yJaronIMXcs TEOPETHUECKUE U TPAKTHUSCKUE HABBIKH, HEOOXOAUMBIC JIUIsl IPUMEHEHUST MaTeMaTHIECKUX
METOIOB B MPO(ecCHOHATBHON NESATEIBHOCTH U B HCCIIEAOBAHUAX B 00JACTH MOAEIMPOBAHMS; NaTh CTyAeHTaM Oa30BbIE
3HaHMA MO Teopuu IuddepeHInaTbHbIX U Pa3HOCTHBIX YpaBHEHHH, HEOOXOMUMBIC IUIs PEHICHUS HAYYHBIX M IPHKIATHBIX
3a7ad.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHDBI

OIIK-1. Criocoden nmpuMeHsITh (yHIaMeHTAJbHbIE 3HAHMS, NOJYYeHHbIEe B 00JACTH MAaTeMATHYECKMX M (MJIH) ecTeCTBEHHbIX
HAaYK, H HCNI0Jb30BAaTh HX B MPO(ecCHOHAILHOM AesITeTbHOCTH

OIIK-2. Criocof6eH HCMOJIB30BATH U AIAITHPOBATH CYIIECTBYIOIIHE MATEeMATHYeCKHE METOAbI H CHCTEMbI NMPOrPaMMHUPOBAHUS
AJIA paspaﬁonm U peaiu3allui aJropuTMoB PEHICHUA NMPUKJIAAHBIX 3a1a4

B pe3ysbTaTte 0CBOCHHS JUCHMILIUHBI 00y4AIOIMIICSH HOJIAKEH:

3HaTh:

- OCHOBHBIC MAaTe€MaTHYECKHE CTPYKTYPbl M METOIBl MaTeMaTHYeCKOTO aHaNn3a, AWCKPETHOW MaTeMaTHKH, JIMHEHHOW anreOpbl U
TEOMETPHH, TECOPHUHU BEPOSITHOCTEH M MaTEMaTHUECKOH CTaTHCTHKH (CooTHeceHO ¢ mHaukaTopom OITK-1.1).
- OCHOBHBIE MaTeMaTHUECKUE METOABI IPU MOCTPOSHUH CIOXKHBIX MIPOTPAMMHBIX cUCTeM (cooTHeceHo ¢ nuaukaropom OIIK-2.1)

Ymern:

- BBIOMPATH OCHOBHBIE METObI (hYyHIAMEHTATbHON U MPUKIAAHON MaTeMaTHKH JJIs peLIeHUs POo(eCcCHOHATBHBIX 3a1a4 (COOTHECEHO C
unaukaropom OITK-1.2).
- TIPUMEHATh COBPEMEHHBIE CHCTEMBI MTPOTPAMMHUPOBAHIS Ul peasi3alliil aJTOPUTMOB PEIICHHUS MPHKIAaTHBIX 3a/1a4 (COOTHECEHO C
uraukatopom OITK-2.2)

Baanern:

- HaBBIKAMH TIPOBEPKH aJIEKBATHOCTH MOJIENIEH, aHAIN3a M HHTePIPETAIINN Pe3yIbTaToB (CooTHeCeHO ¢ nHankaropoM OITK-1.3).
- HaBbIKaMU NPUMEHCHHA MATEMATUYCCKOI'O arrapara mnpu pa3pa60TKe BBIYHCIIUTEIIBHBIX aJITOPUTMOB PCIICHUA TMPUKIAJIHBIX 3ada4
(cootreceno ¢ unaukatopom OI1K-2.3)

3. CTPYKTYPA U COAEP KAHUE TUCIUIIJINHBI

Pa3znen 1. O0bikHOBeHHBIe TH(depeHHANBHbIC YPABHEHUS MEPBOro MOpsAIKa

Buj 3ansiTus / Cemectp /| KoanuectBo

pa6otsl / popma ITA Kypc 4acoB Kowmerernmun

Ne HaumeHoBanue TEMbI, KPaTKo€ coAepKaHue

Tema 1.1 «llomatne nuddepeHIManTbHOTO —ypaBHEHUS. — 3ajadd,
npuBodmue K AuddepeHIuanbHbIM - ypaBHeHHAM». PDusuueckue u
reoMeTpu4YecKue  3ajayd, npuBomdmme K - AuddepeHIHanbHbIM
ypaBHeHUsIM.OCHOBHBIE MOHSTHS TeopHu OOBIKHOBEHHBIX
1.1 | audpdepentmansupix  ypaBHenuit.  J{uddepenumansupie  ypaBHeHus| JIeKIMOHHBIC 3aHATHS 3 2
nepBoro mopsiika: GopMel 3amnucH, odiiee pemenue. Juddepenimansasie
ypaBHEHUs N1E€PBOTO MOPSAKA, pa3pelIEHHbIC OTHOCUTEIBHO IIPOU3BOAHOI.
l'eomerpuueckass unTepnperauus. 3agaua Komm: cymecTBoBaHue u
€IMHCTBEHHOCTbD PEIHICHUS.

OIIK-1
OIIK-2

Tema 1.1 «llonstne auddepeHIaIbHOTO ypaBHEHHS. — 3ajadyd,
npuBoAsiiMe K aAdddepeHIHaNbHBIM ypaBHEHHsAM». DH3HYecKHe U
reOMeTpUYeCKUe  3aJaud, HpHBOAsAmHe K  AuddepeHIranbHbIM
YpaBHEHHSIM. OcCHOBHbIE TIOHSTHS TEOpHU OOBIKHOBEHHBIX Tpaxiucckie OMK-1
1.2 | nudpdepentmanbupix  ypaBHenuit.  JIuddepenumansHpie  ypaBHEHHs 3 4
repBoro nopsuka: GopMel 3amucH, obduiee pemenue. Juddepenmansasie ST OIIK-2
ypaBHEHUs IEPBOTO MOPSAKA, Pa3pelIEHHBIC OTHOCUTEIBHO IPOU3BOAHOI.
T'eomerpuueckas wuHTepmperauus. 3amada Komm: cymecTBoBaHue u
CAMHCTBCHHOCTb PCIICHUS.

Tema 1.1 «llonarue auddepeHnuansHoro ypaBHeHHs.  3ajaud,
npuBOIAmKE K Iu(dEepeHIHAIbHBIM ypaBHCHHAM». PDusnueckue u
reoMeTpUYeCKHe  3ajadd, IpuBojdmme K  JuddepeHnnansHpIM
YPaBHEHUAM. OcHOBHbIE TIOHATHS Teopuu OOBIKHOBEHHBIX CaMocTosTeIbHAs OIK-1
1.3 | muddepenunanbubix  ypaBHeHud.  JuddepeHuuansHble  ypaBHEHHs Gora 3 8 OIK-2
nepBoro nopszaka: Gopmbl 3anucu, oduiee pemenue. AnddepeHipansHpie pabor

yPaBHEHHs MEPBOTO MOPSIIKA, pa3pelI€HHbIE OTHOCHTENBHO MPOM3BOIHOM.
I'eomerpuueckass unTepnperauus. 3agaua Komm: cymecTBoBaHue M
€IMHCTBEHHOCTb PELICHUs].

Tema 1.2 «dubddepeHupansaple ypaBHEHHS TEPBOTO  IOPSIKA».
VYpaBHEHUs ¢ pa3AeNIOIMMUCA HepeMeHHbIMUA. OJHOPOAHbBIE YPaBHEHUS
1.4 | nepBoro nopsiaka. YpaBHEeHHs, IPUBOASILMECS K ONHOPOAHBIM. JIuHeitnble | JIeKunoHHbIE 3aHATHS 3 4
U TIPUBOJAIIMECS K HUM ypaBHeHHs. YpaBHeHue bepHymnu. YpaBHeHus B
monHbIX quddeperHnmanax.

OIIK-1
OIIK-2




Tema 1.2 «dubddepeHuuansapie ypaBHEHHS TEPBOTO  IIOPSIKA».
YpaBHEHUS ¢ pa3ASNAIOLIMMUCS NepeMeHHbIMU. OIHOPOIHbIE yPaBHEHUS
HEpBOTO MOpsAKA. YpaBHEHHS, PUBOASAIINECS K OQHOPOAHBIM. JInHelHbIe
¥ TPUBOJAINMECS K HUM ypaBHCHHS. YpaBHeHHe bepHymmm. YpaBHeHHs B
monHbIX quddepenmanax.

[paxTHyeckue
3aHATUSL

OIIK-1
OIIK-2

1.6

Tema 1.2 «/lubdepeHuuanbapie  ypaBHEHHST MEPBOrO  MOPSIKay.
VpaBHEHUS ¢ pa3ACNAIOUIMMHUCS MepeMeHHbIMU. OIHOPOIHbIE ypaBHEHHS
MePBOTO MOPsAKA. YPaBHEHUS, IPUBOSIIAECS K OMHOPOIHBIM. JIMHelHbIe
W TMPHUBOIAIIMECS K HAM YpaBHEHHUs. YpaBHeHue bepHymnn. YpaBHeHus B
noynHbIX auddepeHnmanax.

CamocTosTeNnbHas
pabora

OIIK-1
OIIK-2

1.7

Tema 1.3 3Bamava Komm gns AY 1-ro mopsaka. Teopemsl o
CYLIECTBOBAHMU W EIMHCTBEHHOCTH pelueHus 3amaud Komm. Teopema
Banaxa o cxumaromeM oTtoOpaxeHnn. Teopema CyliecTBOBaHHS U
€IMHCTBEHHOCTH pelieHus 3anaun Koum juis ypaBHEHUH nepBoro mnopsiaka
¥ CHCTEM YPaBHEHUII IEpBOTO MOPsIIKA.

ITpakTHyeckue
3aHATHSA

OIIK-1
OIIK-2

1.8

Tema 1.3 3amava Komm gma AY 1-ro mopsnka. Teopemsl o
CYLIECTBOBAHMU M EIMHCTBEHHOCTH pemeHus 3amaun Komm. Teopema
Banaxa o cxumaromeM oToOpaxeHuH. Teopema CylecTBOBaHHS U
€IMHCTBEHHOCTH penIeHus 3a1adn Ko st ypaBHEHMI IEpBOTO MOpsKa
¥ CHCTEM YPaBHEHHUI IEpBOTO MOPSIIKA.

JIex1MoHHbIE 3aHATHSA

OIIK-1
OIIK-2

Tema 1.3 3amava Komm mna Y 1-ro mnopsaka. Teopemsr o
CYIIECTBOBAHMM W €IMHCTBEHHOCTH perieHus 3anadn Komu. Teopema
banaxa o oxuMaromeMm otoOpaxkeHHH. Teopema CyIIECTBOBaHUS |
€IMHCTBEHHOCTH penIeHus 3a1adu Komm st ypaBHEHMI IEpBOTo MOpsaKa
¥ CHCTEM YPaBHECHHII IEPBOTO MOPSIIKA.

CamocrosiTenbHast
pabora

OIIK-1
OIIK-2

Paznen 2. InddepeHuuanbHblie ypaBHeHUs BbICIIUX IIOPSIIKOB

HaumeHoBanue TEMbI, KpaTKo€ CoJlepKaHue

Buj 3austus /
pabotsl / popma ITA

Cemectp /
Kypc

KosmmuecTBo
4acoB

KomnereHuuu

2.1

Tema. 2.1 «Juddepennnanbable ypaBHEHHS BBICIIUX MOPSIKOBY.
Ionsrue nuddepennnanbHOro ypaBHeHus nopsaka n (n>1).
CymiecTBOBaHME U EIMHCTBEHHOCTh pelleHus 3ajaud Komm  ms
ypaBHEHHUH BeICIINX MOpsAAKoB. JuddepeHiyanbHpie ypaBHEHUs BBICIINX
MIOPSAKOB, TOITYCKAIOINE IIOHMKEHHE NTOPSIKa.

JIeKIIMOHHBIE 3aHATUSA

OIIK-1
OIIK-2

22

Tema. 2.1 «Juddepennnanbable ypaBHEHHS BBICIIUX MTOPSIKOBY.

TousTre nuddepeHmranpHOro ypaBHeHHs nopsiaka n (n>1).
CyliecTBOBaHWE U EAMHCTBEHHOCTh pelleHus 3ajaun  Komm  mms
YPaBHEHUH BBHICHINX MOPsAKOB. nddepeHipanbpabie ypaBHEHUs BBICIINX
MOPSJIKOB, JOIYCKAa[oIlNe IOHIKEHHE Iopsnka. Pemennme 3agad ¢
npumeneHnem nakera LibreOffice.

[IpaxTruyeckue
3aHATHS

OIIK-1
OIIK-2

2.3

Tema. 2.1 «AuddepeninanbHbie ypaBHEHHUS BBICIIHX OPSIKOBY.

Ionstie nuddepenunanbHOro ypaBHeHus nopsaaka n (n>1).
CylmecTBoBaHHE U €IUMHCTBEHHOCTb pemeHus 3agaun  Komm  juis
ypaBHEHHUH BRICHINX MOpPsAAKoB. JuddepeHnuanbHple ypaBHEHNS BBICIINX
HOPSIIKOB, JIONYCKAIOIIKE IOHIKEHHE MOPSIJIKa.

CamocTosTeNnbHas
pabora

OIIK-1
OIIK-2

2.4

Tema 2.2 «JIuHeiHbIE OHOPOJHBIC U HEOIHOPOIHbIE TU(depeHInanbHbIe
ypaBHEHUs Nn-ro mopsiaka». JIuHeiiHass He3aBUCHMOCTb  (yHKUHIA,
onpenenurens Bporckoro. JluneitnHoe omHopomnoe nuddepeHnnansHoe
ypaBHEHHE N-To Topsijka: (yHIAMEHTaJIbHas CHCTEMa pelIeHHH, ollee
peutenue. Jluneitnoe HeoxHoponHoe auddepeHIanbHoe ypaBHEHHE N-ro
MOpsZKa: CTPYKTypa OOLIEero peuieHus. MeTox BapHalMu HPOU3BOJIBHBIX
MOCTOSHHBIX. M HTerpupoBaHne IHHEHHBIX YpaBHEHHH TIPH IIOMOIIU
PAIOB.

HGKHI/IOHHLIC 3aHATUA

OIIK-1
OIIK-2

2.5

Tema 2.2 «JIuHeliHble OAHOPOAHBIE U HEOJHOPOIHbIE AU depeHIanbHbIe
ypaBHEHUs n-ro mopsiaka». JIuHeiiHass He3aBHUCHMOCTH  (yHKUHIA,
onpenenurens Bpouckoro. JluneiiHoe omHopoanoe uddepeHnnansHoe
ypaBHEHHE N-To mopsijka: (yHIaMEHTalbHas CHCTEMa pelleHHH, ollee
peutenue. Jluneitnoe HeonHoponHoe auddepeHIanbHOe ypaBHEHHE N-To
MOpsiZKa: CTPYKTypa OOLIEero peuieHus. MeTox BapHalMy HPOU3BOJIBHBIX
MOCTOSIHHBIX. MHTerpupoBaHue JIHHEHHBIX YpaBHEHHH TIPH IOMOIIU
PSLIOB.

[IpaxTuyeckue
3aHATHSA

OIIK-1
OIIK-2

2.6

Tema 2.2 «JIuHeliHble OAHOPOAHBIE U HEOJHOPOIHbIE AU depeHIanbHbIe
ypaBHEHUs n-ro mopsiaka». JluHeiiHas He3aBUCHUMOCTb  (yHKUHI,
onpenenurens Bporckoro. JluneiiHoe omHopoanoe auddepeHnnansHoe
ypaBHEHHE N-To Topsika: (yHIaMEHTalbHas CHCTEMa pelIeHHH, oblee
peutenue. Jluneitnoe HeoqHOoponHOe AuddepeHIanbHOe ypaBHEHHE N-TO
MOpsAKa: CTPYKTypa OOLIEero peuieHus. MeTox BapHalMu HPOU3BOJIBHBIX
MOCTOSIHHBIX. MHTerpupoBaHue JHHEHHBIX YpaBHEHHH TIIpH IOMOIIU
PsLIOB.

CamMocTosTenbHast
pabora

OIIK-1
OIIK-2

2.7

Tema 2.3 «OnHOpPOAHBIE U HEOAHOPOAHBIE THHEHHbIE AU depeHIanbHbIe
YpaBHEHUS C IOCTOSHHBIMEH Kod(dunuenTamn» OXHOPOIHBIE U
HEONHOpOAHBblE  JuHeWHble  guddepeHUnanpHble  ypaBHEHHA  C
HOCTOSHHBIMU KO3 dunnentamu. Meroyn Ditnepa.

JIeKIIMOHHBIE 3aHATHS

OIIK-1
OIIK-2

2.8

Tema 2.3 «OnHOpPOAHBIE U HEOAHOPOAHBIE TMHEHHbIE AU depeHIanbHbIe

IIpakTyeckue

OIIK-1




YpaBHEHHA C IOCTOSHHbIMEH Kod(dunuenTamu» ORHOPOIHBIE U
HEONHOpOAHBlE  JuHeWHble  guddepeHUnanpHble  ypaBHEHHA  C
HOCTOSHHBIMU K03 duunentamu. Meron Ditnepa.

3aHATUA

OIIK-2

2.9

Tema 2.3 «OnHOpPOAHBIE U HEOAHOPOAHBIE THHEHHbIE AU depeHIanbHbIe
YpaBHEHUA C IOCTOSHHBIMEH Kod(dunuenTamn» OXHOpPOIHBIE U
HEONHOpOAHBblE  JuHeWHble  guddepeHUnanpHble  ypaBHEHHA  C
HOCTOSHHBIMU KO3 dunnentamu. Meroy Diisepa.

CamocrosiTenbHas
pabora

OIIK-1
OIIK-2

Pasnen 3. Cucremsl quddepeHnnanbHbIX ypaBHeHUH

HaumeHoBaHue TEMbI, KPpaTKoe€ coAepKaHue

Buj 3ansiTus /
pa6otsl / popma ITA

Cemectp /
Kypc

KosmuecTBo
4acoB

KoMmnereHuunu

3.1

Tema 3.1 «Cucremsl puddepeHIHaIbHBIX ypaBHeHUH» CHCTeMBI
IuddepeHIHaNbHBIX ypaBHEHHIT: 0CHOBHBIE HMOHATHA. CyliecTBOBaHHE U
CIMHCTBEHHOCTb  pelIeHus.  MHTerpambl  HOPMalbHOH  CHCTEMbI
mapdepeHnuanbEblx  ypaBHeHmit.  Cucrema  muddepeHIManbHBIX
ypaBHEHHI B CHMMETPHIECKOH (opme.

JIexIMOHHbBIC 3aHATHS

OIIK-1
OIIK-2

32

Tema 3.1 «Cucrembl auddepeHanbHpix —ypaBHeHHiD» CucTeMbl
mupdepeHInaIbHbIX yPAaBHEHUI: OCHOBHBIE MOHATHS. CylecTBOBaHUE U
€IMHCTBEHHOCTb  pemeHus.  MHTerpanbl  HOpPMalbHOH  CHCTEMBI
mipepeHnnanbHbiX  ypaBHeHud.  Cuctema  nudepeHnnanbHbIX
YpaBHEHHI B CHMMETpUIeCcKoil hopme.

[IpaxTugeckue
3aHATHA

OIIK-1
OIIK-2

33

Tema 3.1 «Cucrembl auddepeHanbHblX —ypaBHeHHi» Cuctembl
i pepeHInaTbHbIX ypaBHEHHI: OCHOBHBIC MOHATHSA. CylIeCTBOBaHHE M
CNUHCTBEHHOCTh  pelieHus.  VIHTerpaabl  HOPMAlbHOW  CHCTEMBI
muddepenumanpuapix  ypaBHenuil.  Cucrema  aubdepeHIranbHbIX
ypaBHEHHIA B CHMMETPHYECKOM (opme.

CamocTosTenbHas
pabora

OIIK-1
OIIK-2

34

Tema 3.2 «Cucrembl IHHEHHBIX IUQEpeHIHANbHbIX YpPaBHEHHH ¢
MIOCTOSIHHBIMU ko3 punIeHTaMI» CucteMsl JIMHEHHBIX
muddepeHnanbHbIX YpaBHEHUH C TMOCTOSHHBIMEA KO3 PHUIHEHTAMU.
Merton Ditniepa. MeTos1 BapHaliny IPOU3BOJIBHBIX TOCTOSIHHBIX.

JIeKIIMOHHBIE 3aHATHS

OIIK-1
OIIK-2

3.5

Tema 3.2 «Cucrembl IHHEHHBIX IUBQEpPEeHIHANbHBIX YpaBHEHHH ¢
MIOCTOSIHHBIMHU ko3 punIeHTaMIm» CucreMsl JIMHEHHBIX
muddepeHnanbHbIX YpaBHEHHH C TMOCTOSHHBIMEA KO3 PHUIHCHTAMU.
Meron Ditnepa. Merton Bapraluy NpoU3BOIBHBIX TOCTOSIHHBIX.
IIpumenenne

Python st pemenust auddepeHnmanbHbIX ypaBHEHHI

[IpaxTuyeckue
3aHATHUSA

OIIK-1
OIIK-2

3.6

Tema 3.2 «Cucrembl nuHeWHBIX AuDGEPEHIINATBHBIX YpaBHEHUH C
TIOCTOSHHBIMU Kod(dbuLeHTaMn» Cucremsl JIMHEHHBIX
muppepeHINaNbHBIX YPABHEHUH C IIOCTOSIHHBIMU  KO3(QuiuneHTamu.
Mertox Ditnepa. MeTton Baprauy NpoN3BOIBHBIX TOCTOSIHHBIX.

CamMocTosTenbHast
pabora

OIIK-1
OIIK-2

Pa3ngen 4. Pa3HOCTHBIE CXeMBbI

HaumeHoBanue TEMbI, KPpaTKo¢ CoAepKaHue

Bupj 3ausitus /
pabotsl / popma ITA

Cemecrtp /
Kypc

KoauuecTBo
4acoB

Komnerenuuu

4.1

Tema 4.1 «YcroituuBocTth 1o JIsmyHOBY. YCTOMYMBOCTD JTMHEHHBIX CUCTEM,
TOUKH  Tokosi»  JluHammueckue — cuctembl. CBoicTBa  perieHuil.
VYeroiunBocts 1o JIAmyHOBY.  ACUMITOTHYECKas — yCTOHYHMBOCTB.
VCTOMYNMBOCTh  JIMHEHHBIX CHCTEM. TOYKHM IIOKOSI, HCCJIEIOBaHHE
TpPaeKTOpUil B OKPECTHOCTH TOUYKH NOKos. MccnenoBanue Ha yCTOMUMBOCTh
T10 TI€PBOMY NPHOIHKEHUIO.

HCKHI/IOHHHC 3aHATUA

OIIK-1
OIIK-2

4.2

Tema 4.1 «YcroitunBocTs 1o JIAmyHOBY. YCTOHYMBOCTD IMHEHHBIX CHCTEM,
Touykd Tokos»  JluHammdeckme — cuctembl. CBOHCTBA — pemICHHA.
YcroitunBocts 1o JIAmyHOBY.  ACHMNTOTHYECKas  YCTOMYHMBOCTB.
VYCTOHUMBOCTh  JTHHEHHBIX cHCTeM. TOUKM IOKOs, HCCIIE[0BaHUE
TPAaeKTOPHil B OKPECTHOCTH TOYKHM OKos. MccnenoBanue Ha yCTOHINBOCTH
10 IEPBOMY TPHUOIIIKESHUIO.

ITpakTuyeckue
3aHATHSA

OIIK-1
OIIK-2

43

Tema 4.1 «YcToitunBocTb 10 JIAMyHOBY. YCTOWYMBOCTD JINHEHHBIX CHCTEM,
TOUKH 1okosi»  JluHammueckue — cuctembl.  CBoiicTBa  pelieHuil.
YcroitunBocth 1m0 JIAMyHOBY.  ACHMNTOTHYECKas  YCTOWYHMBOCTB.
VCTOMYMBOCTh  JIMHEHHBIX CHCTEM. TOYKHM IIOKOSI, HCCJICIOBaHHE
TPAeKTOPUH B OKPECTHOCTH TOUKH IOKOsL. MccienoBanue Ha yCTOHYUBOCTD
110 TI€PBOMY NPHOIHKEHUIO

CamocrosiTenbHast
pabora

OIIK-1
OIIK-2

4.4

Tema 4.2 «Pa3HoctHble ypaBHeHHs» Kiaccuukaiusi CHCTEM KOHEUHO-
Pa3HOCTHBIX  ypaBHeHHMH. JIMHeHHBIE W  HENMHEHHBIE  CHCTEMBI.
Omnpenenenune perreHns. PyHIaMeHTaIbHAs MaTPHLIA PELICHUH JTMHEHHOM
cuctembl. Marpuna  Komm.  IlocTaHoBKka — HaualnbHOH — 3ajayM.
Cyl1ecTBOBaHNE M €JMHCTBEHHOCTD PEIICHHS Ha4aJIbHOH 3aJa4H.

HCKHI/IOHHHC 3aHATUA

OIIK-1
OIIK-2

4.5

Tema 4.2 «PasHoctHble ypaBHeHus» Kiaccubukaiusi CHCTEM KOHEYHO-
Pa3HOCTHBIX  ypaBHeHMH. JIuHelHble M  HeJIMHEHHBIE  CHUCTEMBI.
Ompenenenne pemenns. PyHnamMeHTanbHass MaTpyLa pelIeHUH TUHEHON
CHCTEMBEI. Marpunia  Komm.  [locraHoBka  HayanpHOW — 3a/auu.

CyH.leCTBOBaHI/Ie 1 CAUMHCTBCHHOCTD PCIICHUA Ha4YaJIbHOH 3aa4u.

[Ipaxtudeckue
3aHATHA

OIIK-1
OIIK-2




Tema 4.2 «PasHoctHble ypaBHeHus» Kiaccubukamusi CHCTEM KOHEYHO-
a3HOCTHBIX aBHEHUH.  JIuHelHBIE M HEMMHEHHbIE  CHCTEMBI.

p yp . N CamocTosTenpHast OIIK-1
4.6 | Onpenenenue pemenus. OyHIaMeHTalbHAs MaTpPHULA PELICHUH JTMHEHHOM 3 12

N pabora OIlK-2
cucrempl. Marpunma  Komm.  [locraHoBka  HadanpHOM — 3ajadn.
CyliecTBOBaHUE U SJMHCTBEHHOCTD PEIICHHs HAYaIbHOH 33/1a4H.
. OIIK-1
4.7 |IlonroroBka K MPOMEKYTOUHON aTTeCTallUU DK3amMeH 3 36 OIK-2

4. POHJ] OIEHOYHbBIX CPEICTB

CrpykTypa W comepxaHue (OHAA OIEHOYHBIX CPEACTB MJIS TPOBEICHHS TEKYIIETo KOHTPOJS M IIPOMEXYTOYHOH aTTecTalnu
npencTasieHs! B [Tpunoxennn 1 x paboueil mporpaMMe TUCIUIIHHEL

S. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H MEeTOAMYECKHE U3TaHUS

ABTOpHI, bubmmorexa /
3arnaBue W3narenscTBO, TONI
COCTaBUTENN KonuuectBo
1 I'ycak A. A., OCHOBBI BBICIIEH MaTeMaTUKH: TIOcOOue AIst Musck: TerpaCuctemc, 3BC «YHuBepcuTeTcKast
bpuunkosa E. A. CTYICHTOB By30B: yueOHOe moco0ue 2012 OubIMoTEeKa OHJIANHY»
2 Acramosa, 1. B., Judpdepennmansubie ypaBHeHus. [IpakTukym: Mocksa: EBpasuiickuii OBC «IPR SMART»
Hukummkun, B. A. ydebHoe mocobue OTKPBITBI UHCTUTYT,
MocxkoBckuit
TOCyHapCTBEHHBIN
YHHMBEPCUTET IKOHOMHKH,
CTaTUCTHUKH U
nndopmatuku, 2004
3 AxuypuHa, JI. B., MaremaTnyeckuii aHaam3: yueOHoe ocooue Boponex: Boponexckuit 9BbC «IPR SMART»
I'maskoBa, M. 1O., rOCyIapCTBEHHBIN
Kagepuna, B. K. TEXHUYECKUI YHUBEPCHTET,
9BC ACB, 2019
4 CryneHt. Acriupant. MccnenoBarens: BnanuBocrok: Dxernept- OBbC «YHuBepcureTckas
BCEPOCCUICKUI Hay4HBIN JKypHAI: )KypHaI Hayxa, 2020 OHMOJIMOTEKA OHITAH»

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

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

5.3. [lepeyeHn MporpaMMHOIo odecredeHust

Onepanuonnas cucrema PEJ] OC
CBo0omHO pacnipocTpanseMblit oucHbli makeT LibreOffice
Python

5.4. YueOHo-MeTOANYECKUE MATEPHAJIbI A1 00y4AI0LIHXCSH ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMH 30POBbSI

HpI/I HCO6XOZII/IMOCTI/I 110 3asABJICHUIO O6y‘IaIOHleFOC}I C OrpaHUYCHHBIMU BO3MOXHOCTSAMHU 3JO0POBbS y‘{e6HO-MeTOZ[I/I‘-IeCKI/IC MaTepHualibl
HPEeOCTaBIAIOTCA B (hOpMax, aJalTUPOBAHHBIX K OTPAHHUYCHHSAM 3IO0POBbS M BOCHpHUATHS MH(popMarwy. [ JIHI] ¢ HApyHUIEHHSIMH
3peHus: B popMme aynuodaiina; B riedatHol Gopme yBeaudeHHbIM mpudToM. JJIs UL ¢ HAPYIICHUSIMHU CyXa: B JOpMe DIEKTPOHHOTO
JAOKYMCHTA,; B e4yaTHON (I)opMe. 21)'[5[ Jini ¢ HapyHICHHUAMU OIIOPHO-ABUTAaTCIIBHOIO allrapara: B (bOpMC QJICKTPOHHOI'O JOKYMCHTA; B
neyaTHoOU opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JTUCIIUITJINHBI

INomemenust Ui BceX BUIOB palboT, NPEAYyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIEIMAIM3HPOBAHHON
y4eOHON MeOEIbI0 M TEXHUIECKHMH CPEICTBAMH O0YUIEHHUS:

- CTOIIBI, CTYJIBS;

- IEPCOHANBHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS JTOCKa.

ITomereHust 1y caMOCTOSTENbHON PabOThl O0YyUYAIOMIMXCSl OCHAILEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJKITIOYEHUS K
cetr "MHTepHET" M 00ECTICUCHNEM IOCTYTIA K 3JICKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKAZAHUA JJIAA OBYYAIOIUXCA 110 OCBOEHUIO TN CITUITJINHBI

MCTO}]I/I‘IGCKI/IC YKa3aHus 110 OCBOCHHUIO JUCHUIIIIMHBI ITPEACTABJICHBI B HpI/IJ'lO)KeHI/II/I 2k pa60qe171 nporpamMme JUCHUIIIIUHBI.




IIKaJ OCHUBAHUA

®OH/JI OHEHOYHBIX CPEACTB
1 Onucanue mokasareseil U KpUTepHeB OLCHMBAHUA KOMIETEHIMI HA PAa3JIMYHBIX 3Tanax X GOpMHUPOBAHMA, ONIHCAHUE

1.1 Tlokazarenu u KPUTCPpUU OLICHUBAHUSA KOMITETCHI[HH:

Ilpuaoxenue 1

3VH, COCTAaBJISIOIIIE
KOMITETEHITHIO

IToka3aTenu oreHUBaHUS

Kpurepuu onieHrBanust

Cpenctsa
OLICHUBAHMS

OIIK-1: CnocobGen npuMeHATh (yHAaMEHTaJIbHBIE 3HAHHS, MOJIYYCHHBIE B 00JACTH MaTeMaTH4eCKUX W (WJIM) €CTECTBEHHBIX HayK, W
MCIIOJIb30BaTh UX B MPOECCHOHATBHON JESITENbHOCTH

3HaTh:

- OCHOBHbBIE
MaTeMaTHYeCKue
CTPYKTYpBl U
MaTeMaTHYeCKOro
aHaam3a, JUCKPETHOU
MaTeMaTHKH, JIMHCHHOMH
anreOpsl W TEOMETpHH,
TEOpUU BEPOSITHOCTEH U

MCTOIbI

M3y4aeT OCHOBHYIO M JIOTIOJHUTEIbHYIO
JUTEpaTypy, ColepiKallyio Marepuai oo
OCHOBHBIX  IOHATHSAX M MeTojax
COBPEMEHHBIX HUCCIICIOBAHUI B 00JaCTH
Qg depeHIraTbHBIX YpaBHCHHH,
TEOpHUH mudepeHIraIbHbIX u
Pa3HOCTHBIX YpaBHEHUH;  METOJbI
pemeHus mudpepeHIHaTbHBIX
YpaBHEHHH BBICIINX MOPSIKOB,  JUIs

MIOJTHOTa U COAEPIKATEIbHOCTh OTBETA Ha
9K3aMEHE, YCTHOM OIPOCE, COOTBETCTBHE
OTBETOB MaTepually, coJepxkamemcs B
HU3Y4YEHHOH JINTEPATYpE

Bomnpocsr x
sk3ameny (1-35),
MPaKTHKO-
OpPHEHTHPOBAHHbIE
3aJ]aHusl K DK3aMEHY
(1-13),
MPaKTHYECKUE
3amanus (pasgen 1-
4), onpoc (pazznen 1-

MaTeMaTHYecKoil MOATOTOBKH K 0JK3aMEHY M YCTHOMY 4)

CTAaTHCTHKH ornpocy

Ymers: pelieHre MPaKTHKO-OPUEHTUPOBAHHBIX | MPaBWIIBHOCTh  pelIeHWs  3ajad  Ha Bompocs! k

- BBHIOMpAaTh OCHOBHBIC | U TMPAKTHYCCKUX 3aJaHHUN: BBIUYUCICHHE | BEIYUCICHHE OJHOPOIHBIX | sk3ameny (1-35),

METOBI OJTHOPOJIHBIX muddepenunansupix | muddepeHnmansHpIx ypaBHEHUH U | mpaKTHKO-

(dyHIaMEeHTaIbHOM u | ypaBHeHwmii u CHCTEMBI | CHCTEMBI nuddepeHInanbHbIX | OpUEHTUPOBAaHHbIE

NPUKJIAJIHONW MaTeMaTuku | quddepeHunansHpIX ypaBHEHUH ypaBHEHHH; 3aJjaHusl K DK3aMEHY

Ui peuienus | nupdepeHnnanTbHbIX ypaBHeHHi | muddepeHImanbHeIX ypaBHeHn# Beicmux | (1-13),

npodeccrnoHaIBHBIX BBICIIMX  TopsinkoB, cucteM MY, | mopsakoB, cucteM J1Y, pa3sHOCTHBIX | MpakTHUECKHE

3am1a4 Pa3sHOCTHBIX YpaBHEHUI YpaBHEHUH 3aganus (paszgen 1-

4), ompoc (paznen 1-
4)

Bnanets: pelIeHne IPaKTHKO-OPUCHTUPOBAHHBIX | 0OOCHOBAaHHOCTh INPUMEHEHHS METOJ0B Bompocs! x

- HaBBIKAMH TIPOBEPKH | M MPAKTUUECKUX 3aJaHUH TSt BBIYHCIICHUS ypaBHEHHH ¢ | ax3ameny (1-35),

a/IeKBaTHOCTH  MOJICINCH, | ypaBHEHUS c Pa3IeNAIOIUMHUCS | pa3IesTIOIUMUCS MIEPEMEHHBIMH. | IPAKTHKO-

aHaIM3a U | mepeMeHHBIMH. Opnnopoxnsie | OTHOPOAHBIX YpaBHEHUH MIEPBOTO | OPMEHTHPOBAHHBIE

MHTEPIPETALIH YpaBHEHHUS TIEpBOTO MOpsJKa. | TOpsAAKa. YpaBHEHUH, NPUBOISMIMXCA K | 3aJaHUS K DK3aMEHY

pe3yIbTaToOB YpaBHeHwMs, MIPUBOSAIINECS K | OXHOPOIHBIM. JIuneinbIx u | (1-13),
OZHOPOJHBIM. JIuneiinbie U | OIpUBOJSIIMXCA K HUM  YPAaBHEHMH. | IPAKTHUYECKUE
NPUBOJAIIMECST K HUM ypaBHeHMs. | YpaBHeHus: bepHymmm. VYpaBHeHus B | 3amanus (pasmen 1-

VYpaBuenue bepHymiu. YpaBHeHus B
noyiHbIX AuddepeHnmanax

3aJJaHuil Ha BBIYMCIEHUE OJHOPOIHBIX
muddepeHIraTbHBIX YpaBHEHHHA
(-mmHeliHbIe OJTHOPOJTHBIE "
HEO/THOPOIHBIE muddepeHnranbHbIE
YpaBHEHHS N-TO MOPSJIKA, OXHOPOIHBIE
" HEOHOPOIHBIE JTMHEHHBIE
muddepeHIHaTbHbIE  ypaBHEHHS  C
HNOCTOSTHHBIMH KO3 QHUITHEHTAMH)

noJHbIX AuddepeHuanax;

3aJlaHUii Ha BBIYMCIEHHUE OJHOPOJIHBIX
i depeHInanbHbIX ypaBHEHHH
(-mHeitHBIC OJTHOPO/IHBIE "
HEOJHOPOHBIE nuddepeHnnansHbIe
YpaBHEHHS N-TO IOPSIKA, OJHOPOIHBIE U
HEOJHOPOHBIE JIMHEHHBIE
muddepeHranbLHbIe YpaBHEHUS c
MOCTOSTHHBIME KO3 (hUIIHEHTAMH)

4), onpoc (pazzaen 1-
4)

OIIK-2: CrnocoOeH HCIOoNB30BaTh M aalTHPOBATH CYIICCTBYFOIIHEC

paSpa6OTKI/I 1 peajin3daliui aJITOPpUTMOB PCIICHUA NPHUKIAAHbIX 3a1a4

MaTeMaTU4YCCKUC METO/Jbl MU CUCTCMbI HPOrpaMMHUPOBAHUA JUIA

3HaTh:

- OCHOBHBLIE
MaTEMaTUYECKHE METOJIbI
npu MTOCTPOCHHUH

CJIOXXHBIX TPOrpaMMHBIX
CHUCTEM

W3yd4aeT OCHOBHYIO H JOTOJTHUTEIHHYIO
JUTEPATyPy, COACPKAIIYI0 MaTepral 00

OCHOBHBIX HWHCTPYMEHTAJIbHBIX
Cp€ACTBAX 1 MaTEMaTHYCCKUX METOJaX,
HCTIONB3YEMBIX JUTS 00paboTkn
OKOHOMHUYECCKHX JTaHHBIX JJIsA

MOArOTOBKM K DJK3aMEHYy U YCTHOMY
onpocy

MOJIHOTA U COJAEPKATEIIbHOCTh OTBETa Ha
9K3aMEHE, YCTHOM OIIPpOCE, COOTBETCTBUE
OTBETOB Marepuaiy, coJepKalleMcs B
HU3y4YEHHOM JIUTEpaType

Bomnpocs! k
sk3ameny (1-35),
MIPaKTHKO-
OPHUCHTHUPOBAHHBIC
3aJ]aHusl K DK3aMeHY
(1-13),
MIPAaKTUYECKUE
3amanug (pasgen 1-
4), onpoc (paznen 1-
4)

VYMmern:

- HpI/IMeHHTB
COBPEMCHHBIC  CHUCTEMBI
MPOrpaMMUPOBAHUS  JUISL
peanuzaly  aJropuTMOB

pemieHne TMPaKTHKO-OPHEHTHPOBAHHBIX
U IIPaKTUYECKUX 3aJaHUN:

3amava Komm

VYpasuenue bepHynnu

CucteMsl JIMHEMHBIX

MIPaBUIBHOCTD PEIICHHUS 3a/1a4:

3agaua Komm

VYpasuenue beprynnu

Cucremsl JIMHEHHBIX JUddepeHnInanTbHbIX
ypaBHEHHI c TIOCTOSTHHBIMHU

Bomnpocs! k
sk3ameny (1-35),
MPAaKTHUKO-
OpPUCHTUPOBAHHBIC
3a/laHus K DK3aMEHY




peuieHuss — MPUKIAAHBIX | quddepeHunanbHpiX  ypaBHeHMi ¢ | koaduuuenramu.  Mertox  Diinepa. | (1-13),

3ama4 MOCTOSTHHBIMH ko3 punuenramu. | Meron Bapualnnuu MIPOM3BOJIBHBIX | MPAKTUYECKHE
Meron DOimepa. MeTon  BapualMM | ITOCTOSHHBIX 3amanus (pasmen 1-
MIPOU3BOJIBHBIX TIOCTOSHHBIX HccnenoBanue Ha yCTOWIMBOCTD 4), onpoc (paznen 1-
MccnenoBanue Ha yCTOWYMBOCTD 4)

Brnanets: pelIeHNe IPaKTHKO-OPUCHTUPOBAHHBIX | 0OOOCHOBAaHHOCTh INPHMEHEHHS METOJO0B Bompocs! x

- HaBBIKAMH TIPUMCHCHUS | M MPAKTHYCCKUX 3aJaHuil Pas3JUYHBIMHU | Ipu  pemieHud  auddepeHnnaibex | sxzameny (1-35),

MaTeMaTHIECKOTO METOJJaMU: YPaBHEHHH BBICIIUX TTOPSAKOB; MIPaKTHKO-

ammmapara npu paszpabdorke | Cuctemsl muHeHHBIX | CHCTeMBI THHEHHBIX Tu(epeHIIHaIbHbIX | OpHCHTUPOBAHHBIC

BBIYHCIIATEIHHBIX muddepeHnInanbHBIX  YpaBHEHHH  C | ypaBHEHHH c MIOCTOSTHHBIMY | 33JaHUS K DK3aMEHY

AITOPUTMOB pelIeHus | MOCTOSHHBIMU kodddurmentamu. | koadouumenramu.  Metox  Ditnepa. | (1-13),

NPUKJIAIHBIX 33134 Meron Diinepa. Merox Bapuanmu | Meron Bapualuu MIPOM3BOJIBHBIX | MPaKTHUECKHE
MPOU3BOJILHBIX ITOCTOSIHHBIX MTOCTOSTHHBIX 3aganus (paszgen 1-
UccnenoBanue ©Ha ycroitumBocth 10 | MccnemoBanme Ha  ycrodumBocTh 10 | 4), ompoc (paszen 1-
MEPBOMY NPHOJIMIKEHHIO. TIepBOMY HPHOINIKEHHIO. 4)
Martpuna Ko Martpuna Kommm

1.2 [kanpl OLIECHUBAHMUS:

Tekyluii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOYHAs aTTECTAlMsl OCYIIECTBISIETCS] B paMKax HAKOMHUTENbHOH OauibHO-
peittuaTOoBOM cricTeMbl B 100-0amTpHOM mIkaie:

84-100 6aoB (OIIEHKA «OTIUIHOY)

67-83 OamToB (OLEHKA «XOPOIIIO»)

50-66 O6amToB (OLEHKA «yIOBICTBOPUTEIEHO)

0-49 GamioB (OIIEHKA «HEYIOBJICTBOPHUTEIHLHOY)

2 TunoBble KOHTPOJIBHBIE 32JaHUS WJIH MHbIe MATEPHAIbI, HEO0OX0AMMBbIe /11 OLlCHKH 3HAHMI, yMeHUH, HABLIKOB M (WJIH)
ONBITA JeATEJbHOCTH, XapaKTEePU3YIOIIHUX 3Tanbl GOpPMUPOBAHUS KOMIIETEHIINI B NMpolecce 0CBOCHUsA 00pa30BaTeIbHOI
NpOrpaMMbl

Bonpocs! k 3xk3amMeny
. [onarue nuddepenmmansHoro ypapaenus. 3amada Komrn.
Teopema o cymecTBOBaHUH M €ANHCTBEHHOCTH penieHus 3anaun Komm.
[TonsTHE O MPOAOHKUMOCTH pemeHus 3agadn Komm.
HenpepsiBHast 3aBHCHMOCTD peleHus 3a1aui Komu oT HayanbHBIX YCIOBHUH.
. [loHsATHE 00 ypaBHEHMAX C Pa3IEIAIOIIUMHUCS IEPEMEHHBIMH U METOJ X PELICHUS.
. OnHoponHsie nuddepeHraIbHbIe YpaBHEHUS.
. Jluneiinple nuddepeHaibHbie ypaBHEHUS.
. YpaBHenus bepnyinu.
. YpaBHeHus B NONHBIX AuddepeHnmanax.
10 [oHsTHE 00 MHTETPUPYIOLIEM MHOXKHUTENIE U METOJIbI €0 OTHICKAHUS
11. VYpasuenus Jlarpamxka u Kiepo.
12. JIuddepeHunanbHpie ypaBHEHUS BBICIIUX ITOPSIKOB.
13. 3amava Komm s anddepeHInanbHEIX ypaBHEHMH BBICIINX MOPSIKOB. Bompoc o cymiecTBOBaHMM M €IUHCTBEHHOCTH
pemenust 3agaun Komm.
14. JInddepennmansHple ypaBHEHHUS BBICIINX TOPSAKOB, JOIMYCKAIOLINE IIOHKEHUE TIPSI/IKa.
15. Ogpnopoxusie nuddepeHIHaNTEHBIE YPaBHEHUS MOPSIKA N C TOCTOSTHHBIMU K03 QUITeHTaMHU.
16. HeomHoposausie auddepeHinanibHble ypaBHEHHs MOPSAKA N ¢ MOCTOSHHBIMH
17. xosdduumentamu.
18. dynnameHranpHas cucTeMa peneHuit quddepeHnnanTb,HOro ypaBHeHHs IpsiIKa n.
19. ®opmymna Octporpajackoro-JInyBusuis
20. Tloustue cucremsl quddepeHInalbHBIX YPaBHEHUI
21. HopmanbeHble cucteMbl auddepeHInanbHbpIX ypaBHEHU.
muddepeHnanbHbIX YpaBHEHHUH.
22. IlepBblii n 00mMI MHTErpAJl HOPMATBLHOM CHCTEMBI AN HepeHIINaTbHBIX YPaBHEHHUH.
23. IlpuBenenne nuHelHOTro MUQQEpPEHINANTFHOTO YpaBHEHUSI NOpsAAKa N K HOPMasbHOM cucteMe uddepeHIanbHbIX
ypaBHEHUI U oOpaTHas 3a/1a4a.
24. dyHnaMmeHTaNbHasl CHCTEMa PEIICHWH OJHOPOIHON CHUCTEMBI JMHEHHBIX MuddepeHnnaibHbpIX YpaBHEHUH ¢ MOCTOSHHBIMU
K03(hpUIHEHTAMH.

CoNoOURAWNRE

Obmee W 4YacTHOE pELICHHE HOPMAJIbHOW CHCTEMBI

25. MHHrerpupoBaHHe HEOJAHOPOIHOW CHCTEMBbI JIMHEHHBIX HU(PEepeHIIMATIbHBIX YPaBHEHHH C MOCTOSHHBIMH KO3()DHUIIMEHTAMH.
26. Teopema CylecTBOBaHHS U €IMHCTBEHHOCTH I HOPMaJIbHOH crcTeMbl An(GepeHIInaIbHbIX YPaBHEHHI.

27. HemnpepbIBHas 3aBUCUMOCTH pellieHni cucteM audhepeHInalbHbIX YPaBHEHUH OT Ha4YaJ bHBIX JaHHBIX

28. JIuddepenuupyemMocTs peiieHuii cucteM auddepeHmansHbIX ypaBHEHNH 110 HaYalbHBIM JaHHBIM M [apameTpaM

29. Ileproanueckue pelieHns KBa3WIMHEHHbIX cucteM auddepeHInanbHbIX YypaBHEHUH

30. ABTOHOMHBIE CHCTEMBI Ha TJIOCKOCTH

31. TloHsTHE yCTOWYNBOCTH PELICHHs CUCTEMBI AU PepeHINaIbHBIX ypaBHEHHH 110 JIsAmyHOBY.

32. Bropoii meton Jlsmynosa. @ynknust JlsmyHosa.

33. Teopewmsl JlsamyHnosa u YeraeBa 00 yCTOHYMBOCTH U HEYCTOHYNBOCTH JABMKECHHS.




34. Tlpumepsl npuMeHEHHUs TeopeMbl JIsmyHOBa.
35. Ilapamerpudeckuii pe30HaHC

IIpakTHKO-0pHEHTHPOBAHHLIE 3aJaHUS K JK3aMeHY

1. C IIOMOIIIBKO U30KJIMH I/I306pa3I/ITL CXEMAaTUYCCKU PCUICHNUC YPAaBHCHUA
N —
2(y+Yy)=x+2
2. Pemmmts ypaBHEHUS, IPH HEOOXOIMMOCTH CBEIA UX K YPABHEHUSAM C Pa3ACIAIONIIMHUCS IePEMEHHBIMA

_y2 '
1. (xX*+2x)y’dy = xdx; 2. dy= 1—ydx; 3. YV: Xcos?Y;

2

1-x
3. Pemth 0JJHOPOHBIC YpaBHEHHS
1. X2y —y*=2x% 2. xy'=y(Iny—Inx); 3. xydy—y%dx = (x+y)’eY*dx;
' = w; 5. (y? =3x*)dy +2xydx =0, y(0) = 1.
4x—-y—-3
4, Pewuts ypaBHeHHUs, IPU HEOOXOJUMOCTH CBE/ISl UX K JINHEHHBIM

1. y’+2xy:xe‘xz; 2. 2ydx+(y* —6x)dy =0; 3. xy’'=y+Xx°COoSX;
4 (% -1y —xy=x—x y(2)=15; 5. y'+2xy=xe sinx y(0)=1.

5. Pemnts ypaBHenue bepHyiiun

Y =Y —xy; 2. xy+2y=xy; 3. 2(xy'+Yy)=y’Inx, y(1) = 2.

-

6. Pemmts ypaBHeHHUE B OJHBIX AuddepeHimanax

2 3 3
3X :—deZZX +x33/+2y dy.

1. (y+£2)dx+(x+%)dy:0; 2.
X y

7. Pewnth ypaBHEHMsI, MOHU3UB UX MOPSAJIOK
Loy"+2xy'=0; 2. (y-1)y" =2(y');
3. y"+3yy'=0; 4 yy'=2x(Y)?, y(2)=2,Yy(2)=0,5.

8. Pewnts 3amauy Komm

n 1 [ . " — 72- — !ﬂ'- —
1.3y"-2y'-8y=0,y1)=1,y'(1)=2; 2. y"+y=0, y(z)—2,y(z)—1-

9. Haiitu obmiee pemnieHue ypaBHEHHS
2y"+y' =y =1(x),
eciu

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

10. Haiitu pemenne 3apaun Komn
1 1x T T, _1
144 —_— —_ ! f—
y +—y=——, y(_)_zyy(_)__!
4 42 4 4" 2
Metogamu Jlarpamka u Komrn.
11. Pemnts cucremy auddepeHnnanbHeIX ypaBHeHUH MeTooM Jlarparska
X'=—4X+Yy,
!
y'=-6x+y+ .
1+e*
12. Pewuth pasHpIMM MeTOAaMH (MJIM METOJOM HCKIIOUEHHMH, WM METOIOM OJiijepa, WM MaTPUYHBIM METOJIOM) JBE

cucteMbl g depenuuansHpx ypasHenuit 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) 4=5 2 1 2) h=2



3anucaTh MAaTPUIAHT KAXKIOW CHCTEMbI M HAWTH UX (HYHAaMEHTAIbHBIE CUCTEMbI PELICHHIA.
13. Pemuth cucremy nuddepeHmanbHbIX ypaBHEHUH
X"'—y"+y +x-3y =0,
4y" —2x"—x'—2x+5y =0.
Kpurtepuu ouenuBanus:

MakcumajbHoe KoJauuecTBo 6aios — 100.
DK3aMeHAIMOHHBIN OUIIET BKIIFOYAET 2 TEOPETUUECKHIX BOMpoca U | 3aaHue U3 MepeyHs MPaKTUKO-OPUCHTUPOBAHHBIX 3a[aHUi K

9K3aMeHY.

Kaxp1ii Bompoc olieHuBaeTcs OTAeNIbHO, MaKCUMallbHO B 20 0anJ10B.
MakcuMaabHOE KOJUYECTBO OAJIOB 3a OTBETHI Ha TeopeThueckue Bompockl — 40 6asutoB. Kputepuu oneHUBaHUS OTACIHHOTO

BOIpOCa:

17-20 6as10B

M3JIOKEHHBIH Matepuasl (DaKTHYECKH BEpeH, HajIu4yue TINIyOOKMX MCYUEpIBIBAIOIIMX 3HAHMH B 0OBeMe
NPOWAEHHO MPOTrpaMMBbl AUCHUILIMHEL B COOTBETCTBUH C TIOCTABJICHHOM MTPOrpaMMOil Kypca LeNbl0 00y4eH s,
TPaMOTHOE U JIOTMYECKH CTPOMHOE M3JIO0XKEHHE MaTepHaja IpU OTBETE, YCBOGHHE OCHOBHOM M 3HAKOMCTBO C
JIOTIOJTHUTEIBbHON JIUTEPATypO

14-16 6anj10B

HaJIM4Ae TBEPABIX M JOCTATOYHO IIONHBIX 3HAHUA B 00BEMe TNPOWACHHOW IPOTpaMMBl JWCIUIUIMHEI B
COOTBETCTBHH C IENBI0 O0ydYeHHs, HOMYCKAIOTCS OTICIbHBIC JIOTHYECKHE M CTHIIMCTHYECKHE IMTOTPEITHOCTH,
00yJaromuiics yCBOWI OCHOBHYIO JINTEPATypPy, PEKOMEHIOBaHHYIO B pabouell mporpaMme JUCIUTUINHBL

11-13 6ans10B

HaJIMYNE TBEPIABIX 3HAaHMH B 00beMe MPOHWIAEHHOTO Kypca B COOTBETCTBUH C IENbIO OOYUCHHS, M3JI0KECHHE
OTBETOB C OTHACNBHBIMH OINHOKAaMH, YBEPEHHO WCIIPABICHHBIMH II0CJIE JIOMOJTHUTEIBHBIX BOIPOCOB;
NpaBWIbHBIE B II€JOM JACHCTBUS 110 NPUMEHEHHWIO HAaBBIKOB M YMCHHH TIPH PEIICHWH NPaKTHKO-
OPHEHTHPOBAHHBIX 33JaHUH

0-10 6as10B

OTBETHI HE CBSI3aHBI C BONPOCAMH, HATMIHE IPyOBIX OMMOOK B OTBETE, HEIIOHUMAaHNE CYIIHOCTH H3JIaracMoro
BOIIPOCA, HEYMEHUE IPUMEHITh YMEHHS M HABBIKM IIPU PEUICHUM INPAKTUKO-OPUEHTUPOBAHHBIX 3allaHUM,

HCYBCPCHHOCTb 1 HCTOYHOCTH OTBCTOB HAa JJOMOJHUTCIBbHBIC U HABOAAIINC BOIIPOCHL

IIpakTHKO-OpHEHTHPOBAHHOE 33JaHUE OIICHUBAeTCAd MaKCUMaJIbHO B 60 0ajioB. Kputepuu olieHMBaHUS 3aJaHUS:

51-60 6an10B 3a/laHKe BBIMIOJHEHO B IMOJHOM 00BeMe; O0yJaroIIuiics JAEMOHCTPUPYET YBEPCHHBIC ACHCTBHS B IpoIecce
peuieHust

41-50 6ams10B 3aJJaHue BBINOJIHEHO B MOJHOM 00bEMe, HO C HEOOJBUIMMHU TOTPEHIHOCTSIMU; 00Yy4YaloIIniics 1eMOHCTPUPYET
NpaBHJIbHBIC ACHCTBUS B POLIECCE PEIICHUs

31-40 6ass10B 3aJlaHKe BBIIIOJIHEHO YaCTUYHO; IPU pEIIeHHH NPOJAEMOHCTPUPOBAHBI B 11€JIOM TPaBHJIbHBIE IEHCTBUS

0-30 6as10B 3aJJaHue HE BBINOJHEHO WJIM BBIIOJHEHO YaCTHYHO, C IPYOBIMH ONIMOKaMH; OOy4alOUIMHCS AEMOHCTPHPYET

HCYMCHHUC NMPUMCHATH NMOJTYUCHHBIC 3HAHWA U HABBIKW MTPU PCHICHUN KOHKPETHBIX 38,)18.HI/II71

IIpakTnyeckue 3aJaHusA
Pazpnen 1. O0bikHOBeHHbIE U] PepeHIHATIBLHbIE YPABHEHUS] IEPBOI0 NOPSIAKA
IIpakTuueckoe 3ananme 1. Tlomstme nuddepeHnmansHOro ypaBHeHMA. 3ajadyd, NpHUBOLAIIKE K JIU(depeHIranbHbIM
YpaBHEHHSIM.
®dusnyeckre W TeOMETpHYECKHe 3ajadyd, NpUBOAANME K An(pdepeHIranbHBIM ypaBHEHHAM. OCHOBHbBIE MOHSTHS TEOPHH
0OBIKHOBeHHBIX AuddepeHnnansupix ypaBHeHUH. JuddepeHinansaple ypaBHEHUS MEepBOro Mmopsaka: (GOpMBI 3alicH, oOIIee
pemenne. JluddepeHuunanbaple ypaBHEHUS TEPBOTO MOPSIKA, pa3pelI€éHHbIE OTHOCHTENIHHO MPOU3BOJIHON. ['eomerpuueckas
uHTepnperanus. 3anauya Komm: cymnectBoBaHie U €IMHCTBEHHOCTh PELICHUSL.

IpakTuyeckoe 3axanue 2. [luddepeHnpanbpabie ypaBHEHHUS IEPBOTO MOPSAKA.
VYpaBHEHHS € pa3eNAIONMMHUCS TepeMeHHBIMU. OIHOPOAHBIE ypaBHEHMS MEPBOTO MOPSAKA. YPaBHEHHS, NPUBOIAIIMECS K
OJTHOPOTHBIM. JIMHEIHbIe ¥ TPUBOSILIMECS K HUM ypaBHeHHs. Y paBHeHUe bepHysumi. YpaBHeHHs B MONHbIX AuddepeHnmanax.

[pakruyeckoe 3apanue 3. 3agaga Komm s /1Y 1-ro mopsiaka.

TeopeMbl O CYIIECTBOBAaHWU W €IWHCTBEHHOCTH perneHus 3amadu Kommm. Teopema banaxa o cxumaromeMm OTOOpa)XCHHU.
Teopema cymiecTBOBaHHS U €IMHCTBCHHOCTH peIleHHS 3amadu Komm i ypaBHEHHH IEpBOTO IMOPSAKA M CHCTEM YpaBHCHHI
MIEPBOTO MOPSIKA.

Pazgen 2. IludpepenunaibHble YypaBHEHUS BHICHIUX MOPSIKOB

IpakTuyeckoe 3ananue 4. {udpdepeHnuansable ypaBHEHHUS BBICIINX ITOPSIKOB.

[Nonsarue quddepeHnnaIbHOr0 ypaBHeHHS nopsiaka n (n>1).

CymecTBOBaHHE M €AMHCTBEHHOCTH pelIeHns 3agaun Komm i ypaBHEHMH BBICIINX MOPAAKOB. JnddepeHuanbHple ypaBHEHU
BBICIIIMX TIOPS/IKOB, OIYCKAIOIINE TIOHMKEHHUE TTopsiaka. Perienne 3amau ¢ npumenernem rakera LibreOffice.

IIpakTuyeckoe 3axanue 5. JInHelHbIe 0THOPOIHBIE U HEOJHOPOIHBIE AN PepeHIINaIbHbIE YPaBHEHHS N-TO MOPS/IKA.

JluneiiHas He3aBHCHMMOCTH (YHKIHH, omnpenenuTtess BpoHckoro. JIuneliHoe oxHOponHoe nuddepeHnnansHoe ypaBHEHHE N-TO
nopsiaka: (pyHIaMeHTallbHasl CHCTEMA peleHni, odmee pemenne. JinneiiHoe HeoqHOpOIHOE MU hepeHnnanbHOe ypaBHEHHE N-TO
HOpsIIKa: CTPYKTypa obmiero pemenns. MeTox Bapualuy IPOU3BOJIBLHBIX MOCTOSHHBIX. MHTerpupoBanue JINHEHHBIX YpaBHEHUH
IIPYU IOMOIIH PSIZIOB.

IpakTuuyeckoe 3ananue 6. OmHOpPOTHBIE W HEOTHOPOAHBIE JIHMHEIHBIE MU(GEepeHINaIbHbIE YPAaBHEHUS C IOCTOSHHBIMHU
KO3 puIHeHTaMH.
OmHOpOIHBIE M HEOTHOPOIHbIE THHEHHBIE M depeHnaTbHbIe YpaBHEHHS C TIOCTOSHHBIME KodddunueHTamMu. Metoz Diinepa.




Pasnen 3. Cucrembl quddepeHnuaIbHBIX YPABHEHHI

IpakTuueckoe 3aaanue 7. Cuctemsl auddepeHInanbHbIX YpaBHEHHMH.

Cuctembl augepeHIUaTbHBIX YpaBHCHUA: OCHOBHbIC TOHATHs. CyIIECTBOBAaHWUE M CIUHCTBEHHOCTh pelIeHUs. MHTerpais
HOpMAITbHOM cHCTeMbl TuddepeHanbHbIX ypaBHeHuit. Cucrema nuddepeHInanbHbIX YpaBHEHUH B CAMMETPHYCCKON (popme.

IIpakTuyeckoe 3axanne 8. Cucrembl THHEHHBIX U depeHInalIbHBIX YPAaBHEHHUH C TOCTOSTHHBIMU KOA(QQHUITEHTaMU.
Cucrembl nuHEHHBIX quddepeHnInanbHbIX YpaBHEHUH € MOCTOSHHBIMU Kodddunuenramu. Metox Ditnepa. Merton Bapuauuu
MIPOU3BOJIBHBIX TOCTOSIHHBIX.

Paznen 4. Pa3HOCTHBIE cXeMbl

[pakTuyeckoe 3axanue 9. YcToanBOCTH 1Mo JISITyHOBY. Y CTOHYHNBOCTE TMHEHHBIX CHCTEM, TOYKH ITOKOS.

Juramudeckne cucrteMbl. CBoiicTBa pemieHAN. Y CTOWIHBOCTG 1O JIAMTyHOBY. ACHMITOTHYECKAs! YCTOWIMBOCTD. Y CTOHYMBOCTH
JIMHENHBIX cucTeM. TOUKH MOKOSI, UCCIEOBAaHUE TPACKTOPUM B OKPECTHOCTH TOYKU HOKod. MccienoBanue Ha yCTOWYMBOCTD O
TIEPBOMY TPUOIIDKEHHIO.

IIpakTnueckoe 3axanue 10. PasHocTHBEIE ypaBHEHUS.

Krnaccudukanms cucteM KOHEUHO-pa3HOCTHBIX ypaBHEHHMH. JIMHeWHble M HeJWHelHble cucTeMbl. OmnpeselneHue peleHuUs.
dyHIaMeHTalbHasl MaTpHIla pelieHnit nHeiHoi cucreMbl. Matpuina Komu. [ToctanoBka HauansHOU 3anayu. CyliecTBOBaHUE U
€IMHCTBEHHOCTH PeIlIeHNs HayaJbHO 3a1auH.

Kputepuu ouennBanmusi:

MaxkcumMajbHOe KoJIn4ecTBo 0a,1710B — 60 0aJ1710B

3a BEHINONIHEHHWE MPaKTHYeCKUX 3aganmii 1-6 oOywarommiicss MoxkeT momyduTh 1m0 30 6anaoB, KaXmoe 3aJaHUE TPH ITOM
OILIEHUBAETCS 10 5 0a/1/10B

5 6as10B 3aaHue BBIIOJIHEHO BEPHO

4 6ajuta [Tpu BBIMOITHEHNH 3a8aHNsI OBUTH JOMYIIEHB! HETOYHOCTH, HE BIIISIONINE HA Pe3yIbTaT
2-3 daaaa [Tpu BBIMOTHEHUH 3a8aHKsI OBUTH JOMYIIEHBI OIIHOKH

1 6aan [Tpu BBIMOTHEHUH 338aHNsI OBUIH JOMYIIEHBI CYIIECTBCHHBIC OIHOKH

0 6a110B 3ajiaHue He BBIIOJIHEHO

3a BHINONIHEHUE MPAKTHYCCKUX 3adaHuil 7 m 9 oOygarommuiicss MOKeT HOIy4uTh 10 14 6ajioB, Kaxaoe 3aJaHUC MPH TOM

OLIEHUBAETCS 10 / 0aJIJIOB

7 6aJL10B 3aaHue BBINOJHEHO BEPHO

5-6 6aJ10B [Tpu BBIMOTHEHUH 3a8aHKsI OBUTH JOMYIIEHB! HETOYHOCTH, HE BIIHSIONINE HA PE3yIbTaT
3-4 6aaaa [Tpu BBIMOTHEHUH 3a8aHNsI OBUIN JOIYIIEHBI OIIHOKH

1-2 panaa [Tpu BBIMOITHEHUH 33aKaHNsI OBUTH JOMYIIEHBI CYIIECTBEHHBIC OIHOKH

0 6a110B 3ajiaHue He BBIIOJIHEHO

3a BBIMOJIHEHHE TpakTHUecKuX 3agaHuil 8 m 10 oOyuarommuiicss MOXeT MOIY4IHTh 10 16 6annoB, Kaxaoe 3aJaHHE IPH 3TOM
OlIeHMBaeTcs J10 8 fas10B

8 6as10B 3a/iaHye BBIIOJHEHO BEPHO
5-7 6aJ110B [Tpu BBIIOITHEHUH 3a1aHKsI OBUIH JIONYIIEHB HETOUHOCTH, HE BIIHMSIIOLINE HA Pe3yJIbTaT
3-4 6aj1a [Tpu BHINOITHEHUH 331aHKsI OBUTH JIONYIIEHBI OIIHMOKH
1-2 pas1a [Tpu BBINOIHEHUH 3aaHKsI OBUIN JOMYIIEHBI CYIECTBEHHBIE OIIMOKN
0 6an10B 3ajaHue He BBIIOJIHEHO
Omnpoc
Pazpnen 1. O0bikHOBeHHBIE TU(depeHnHATbHbIE YPABHEHHS IEPBOT0 MOPSIIKA
1. dusnyeckre ¥ reoMeTpUUECKHe 3a/1a4H, NPUBOSIIHE K TU(depeHIHanbHbIM YPaBHEHHSM.
2. OCHOBHBIC MOHSTHUS TEOPHU OOBIKHOBEHHBIX JH(B(GepeHINaTbHBIX YPABHCHHH.
3. HuddepernnansHpie ypaBHEHHUS IIEPBOTO TOPSIIKA: (POPMBI 3aIHCH, 00IIIee PelICHNE.
4. Huddepennnanbaple ypaBHEHHUS IEPBOTO MOPSAKA, pa3peliéHHbIE OTHOCUTEIBHO MTPOU3BOAHON. ['eoMeTpryeckas
WHTEPIIPETALHSL.

5 3anaua Komm: cymecTsoBaHe U €IUHCTBEHHOCTb PELLICHUS
6 YpaBHEHUsI ¢ pa3AeNAIOUIUMUCS IEPEMEHHBIMU.

7. OpHOpOTHBIE YpaBHEHUS IEPBOTO TOPSIKA.

8 VYpaBHEHMs], IPUBOISALIMECS K OJHOPOIHBIM.

9 JIuHeiiHble U NIPUBOASILUECS K HUM YpaBHEHUSL.

10. Ypasuenue bepuynm.

11. YpaBHeHUs B MOTHBIX Auddepennmanax

12. TeopeMbl 0 CyIIECTBOBAaHUH U €TUHCTBEHHOCTH peleHus 3anaun Korn.

13. Teopema banaxa o cxxumaromemM oToOpaxxeHHH.

14. Teopema cymiecTBOBaHUS M €JMHCTBEHHOCTH peleHus 3a1aun Ko Ayt ypaBHEHHI IEpBOT0 MOPSIIKa U CUCTEM

YpaBHEHHH IIEPBOTO MOPSIIKa

Pazgen 2. Iudgdepennnaibubie ypaBHEHHS BLICHINX MOPSIKOB




15. [Tonsatue nuddepeHIHanTLHOTO YpaBHEHMS mopsiaka n (n>1).

16. CymecTBoBaHNE W €TUHCTBEHHOCTD PeIIeHNs 3a1a4n Komm 11 ypaBHEHHMI BBICIINX TOPSAIKOB.

17. Juddepernnanbable ypaBHEHHUS BBICIINX MMOPSIIKOB, JOMTyCKAIONTUE IIOHMKEHHUE TTOPSIIKA.

18. JluneiiHas He3aBUCUMOCTD (QYHKIMH, onpeneauTess BpoHckoro.

19. Jluneiinoe ogHOopoaHOE AU depeHIaIbHOE ypaBHEHNE N-T'0 HOpsAKa: (yHIaMEeHTalbHAsl CHCTEMa PELICHHH,
oO1ee perieHue.

20. JIuneliHoe HeoqHOpOoAHOE A epeHIINaIbHOE YPaBHEHHE N-TO OPSAKA: CTPYKTYpa OOLIETo peleHusI.

21. Merto/ BapHaluy MPOU3BOIBHBIX TOCTOSIHHBIX.

22. WurerpupoBanye TMHEHHBIX YPaBHEHUH PU TIOMOIH PS/IOB.

23. OpxHOpOTHBIE ¥ HEOTHOPOAHBIC INHEIHHBIE TU(epeHInaNbHbIC YPAaBHEHUS C TOCTOSIHHBIMA K03 duiinenTamu.
24. Mertopx Diinepa.

Pa3gen 3. Cucremsl 1uddepeHnnaIbHbIX YPaBHEHUH

25. Cuctemsl qudQepeHInaNbHEX YPaBHEHUH: OCHOBHBIE TIOHATHSI.

26. CymecTBOBaHNE U €IUHCTBEHHOCTD PEIICHHIS.

217. WHrerpainsl HOpMaIbHOW cucTeMBbl TU(QepeHIHatbHbIX ypaBHEHHUH.

28. Cucrema nuddepeHInaIbHbIX YpaBHEHHH B CHMMETpHUYecKoi hopme.

29. Cucrembl TMHEHHBIX U (epeHInaTbHBIX YPaBHEHUH C TOCTOSHHBIMU KoddduieHTamu.

30. Merop Diinepa.

31. Merto/ BapHalMy MPOU3BOJIBHBIX OCTOSHHBIX.

Paznen 4. PazHocTHBIE CXEMBI

32. Junamuueckue cuctembl. CBONCTBA pEILIEHUM.

33. YcroitunBocTs 10 JIATyHOBY.

34. ACUMIITOTHYECKAS YCTOMINBOCTb.

35. Y CcTOWINBOCTD JTMHEHHBIX CUCTEM.

36. Touku 1OKOS1, HCCIIEIOBAHUE TPACKTOPHI B OKPECTHOCTH TOYKH TTOKOS.
37. HccnenoBanue Ha yCTOHYMBOCTD 110 IEPBOMY NPHOIMKEHHIO.

38. Krnaccudukanms cucteM KOHEUHO-Pa3HOCTHBIX ypaBHEHHH.

39. JIuneitnsle 1 HenuHEiHbIE cucTeMbl. OTpeieIeHne pemeHus.

40. OyHIaMEHTallbHAs MaTPULIA PELICHUN TUHEHHON CUCTEMBI.

41. Matpuna Komm.

42, ITocTanoBka HaganpHOM 3a1aun. CyIiecTBOBaHNE M €ANHCTBEHHOCTh PELICHHUS Ha4YaJIbHOH 3aaun

JlaHHEI TTepedYeHb BOPOCOB IS MPOBEACHUS ONPOCca ABISIETCS TPUMEpHBIM. OH MOXKET aKTyaTH3UPOBAThCS MPEIIOIaBaTEeNIeM 110
HEOOXOAMMOCTH.

Onpoc TeMaTHYECKH OXBATBHIBaeT BCE Pa3leNibl y4eOHOTO Kypca M HMPOBOAMTCS B ycTHOW (opme. ['pymmupoBka BOIPOCOB IS
OTpoca MPOU3BOINTCS TPETIOAABATEIIEM.

MaxkcuMaJibHOe KOJIM4ecTBO 0a/110B — 40 6as/10B

3a yuacTue B ompoce o0ydarommiics MoKeT mouyduth 10 40 6amioB (HE0OXOOUMO YCIENIHO OTBETUTh Ha 5 BOIPOCOB IO
KaXJIOMY U3 pa3ziesioB). B xone onpoca npu oTBETe Ha OT/IENbHBIA BONPOC 00YJAIONTHICS MOXKET MOIYYHTh A0 2 0aJJI0B

2 paJu1a JlaH momHbBIN, pa3BepHYTHI OTBET Ha TOCTABIEHHBIM BOMPOC, CUCTEMHO TOKa3aHa COBOKYITHOCTh OCBOEHHBIX

3HaHUIl 00 0OBeKTe, MPOSBIAIONIAsCS B CBOOOAHOI ONEPHPOBAHHUH OCHOBHBIMH MOHATHSMM y4eOHOrO Kypca.
OTBeT XapaKTepU3yeTcs COICP)KAaTeIbHOCThIO, KOHKPETHOCTBIO, 3HAaHMEM OCHOBHON M JOMOJIHHUTEIBHOM
JUTEpaTyphl, PEKOMEHAYEMOH MO TeME, YETKOCTBIO M JIOTHYHOCTHIO U3JI0KEHHUS MaTepHaa.

1 6ann JlaH HeNoNHBIH M HENOCJIENOBATENILHBIM OTBET HAa IOCTABJIEHHBIH Bompoc. [IpHCyTCTBYIOT (parMeHTapHOCTS,
HEJIOTHYHOCTh M3JI0KeHHs. O0yJaromuiics He 0CO3HAET CBA3M MEX/y MOHSATHAMH, KOHIETITYyaJIbHBIE TIEpEeceueHN,
CTPYKTYpHBIE 3aKOHOMEpHOCTH. OTCYTCTBYET KOHKpPETHM3alMs MW J0Ka3aTelIbHOCThb. JIOTONHUTENBHBIE |
YTOUHSIFOIIME BONPOCHI IPETI0IaBaTelisl He IPUBOASAT K KOPPEKIINH OTBETa Ha MOCTABIEHHBIE BOIIPOCHI.

0 6a110B OOyuaronuiicst 3aTpyIHIETCs] OTBETHTH HA BOIPOCHI

3 MeToanuecKkue MaTepHAJIbl, ONPeIeIsIIONINe MPOueaypPbl OLleHUBAHUS 3HAHUIA, yMeHUIi, HABBIKOB H (WJIH) ONBITA
AeITeIbHOCTH, XapAKTePU3YIOIINX 3TaNbl (POPMHPOBAHUA KOMIETEHIHI

[Iporneyps! oLleHMBaHMS BKIIOYAIOT B C€0s TEKYIIHI KOHTPOIb M IPOMEKYTOYHYIO aTTECTAIIHIO.

TekylMii KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS C HMCIIOJIB30BAaHMEM OIEHOYHBIX CPEICTB, MPEACTABICHHBIX B II. 2 JaHHOTO

NIPWIOKEHHUs. Pe3ynbTaThl TEKYLIEr0 KOHTPOJIS JOBOASTCA IO CBEIEHUS CTYACHTOB 10 IPOMEXYTOUHOM aTTeCTally.
IIpoMe:kyToUYHasi aTTecTAalUs TIPOBOANTCS B (hopMe 3K3aMeHa

OK3aMeH NPOBOJAUTCA MO PACIUCAHHWIO IPOMEXKYTOUYHOW aTTeCTaliM B TNHCHBMEHHOM BHAE. KOJMYECTBO BOMPOCOB B

sK3aMeHalnoHHOM Omiere — 3. [IpoBepka OTBETOB M OOBSIBICHHE PE3yJILTATOB NMPOU3BOIUTCS B JEHb dK3aMeHa. Pe3ynbraTsl

aTTeCTallUX 3aHOCATCS. B BEIOMOCTb U 3a4E€THYIO KHIDKKY CTyeHTa. CTyI€HThI, He IPOLIEANINE IPOMEKYTOUHYIO aTTECTALUIO 110

rpaduKy IpOMEKYTOUHOH aTTEeCTAIUH, IOJDKHBI JIMKBUIMPOBATH 33/10JDKEHHOCTh B YCTAHOBJICHHOM ITOPSIIKE.




IMpunoxenue 2
METOANYECKHUE YKA3AHUSI IO OCBOEHWIO JUCHUIIJINHBI

Y4eOHBIM IJIAHOM MPEYCMOTPEHBI CIICIYFOIIUC BU/IbI 3aHATHIA:

- JIEKIUH;

- IPAKTUYCCKHUE 3aHATHS.

B xoje JEKIMOHHBIX 3aHATHN PACCMATPHUBACTCS TCOPCTHUYCCKHI MaTepHal, NAlTCS PEKOMCHIAIMU Uil CaMOCTOSTEILHOU
PpabOTHI ¥ IOJTOTOBKE K MPAKTUUCCKUM 3aHATHSIM.

B xome mpakTHuyecKHMX pabOT Pa3BHBAIOTCSA HABBIKM MPUMCHCHHMS MAaTEMaTHYCCKUX METOIOB, BBIOOpPa HHCTPYMEHTATBHBIX
CPEICTB Ui 0OpaObOTKM M aHAIIN3A TAHHBIX B IPO(PECCHOHANBHON S TeTbHOCTH

ITpu MOAroTOBKE K MPAKTHICCKUM 3aHSITHUSAM KX IbIi CTYJCHT JOJDKCH:

— H3Y4YUTh PEKOMEH/IOBAaHHYIO y4eOHYIO TUTEPATYPY;

B nporiecce moAroToBKH K MPAKTHISCKUM 3aHSITUSAM CTYACHTBI MOTYT BOCIIOJIb30BAThCSl KOHCYJIBTALUSIMU TIPETIOIABATES.
TeopeTrdeckue BOMPOCH! JTOKHBI ObITh H3YYEHBI CTYICHTAMH B XOJIe CAMOCTOSTENbHON paboThl. KOHTPOJIb caMOCTOSATENBHOM
paboThI CTY/ICHTOB HaJ| Y4eOHOM MPOrpaMMoi Kypca OCYILISCTBIISETCS METOIOM OIPOCA M BBITIOJIHEHHUS TIPAKTHYCCKUX 3aaHui.
B xome camocTOsATENBHONH pabOThI KAl CTYIACHT O0s3aH MPOYHMTATh OCHOBHYIO M IO BO3MOXXHOCTH JONOJTHHUTEIHHYIO
JUTEpaTypy MO U3ydaeMoil TeMe. BBIIeTuTh HeMOHITHRIC TCPMUHBI, HAUTH WX 3HAYCHHUE B SHIIUKJIONCIUYCCKUX CIOBAPSIX.

JIis TONTOTOBKHM K 3aHATHSM, TEKYIIEMY KOHTPOJIO W MPOMEKYTOYHOH AaTTECTAllMH CTYACHTBI MOTYT BOCIOJIB30BaThCS
3JIEKTPOHHO-OMOIMOTEYHBIMU CUCTEMaMHU. Takxke 00yJarouecss MOTYT B3sTh Ha IOM HEOOXOJAUMYIO JTUTEPATypy Ha aOOHEMEHTE
YHHUBEPCUTETCKON OMOIMOTEKH M BOCIONB30BATHCS YUTATBHBIME 3aJIaMHU.
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