roy BIO «1OHEUKUI HAIIMOHAJIbHBII1 YHUBEPCUTET>

PAKVIBTET MATEMATUKHN U UH®OPMAIIMOHHBIX TEXHOJIOT UM

Kagenpa maremaruueckoro ananusa u auddepeHnnatbHeIX ypaBHeHH

YTBEPKIAIO:
[TpopekTop 1o HayuHO-MeTO IMYECKOiA

PN

SUvmond?

“Ony
Ky

%05 <3943
¥

Pabouas nporpamma y4e0HOM AHCHHNIHHBI

«TNP®DOEPEHIIUAJIBHBIE YPABHEHMU 51»

02.03.02 dynnameHTanbHas MHGOPMATHKA U
HanpaBienue noaroTosku:

MH()OPMALIMOHHbIE TEXHOIOTUH
O6pasoBaTenbHas porpamma: OakanaBpuar
KBanudukaums: Axanemuveckuii 6akanasp

OYHas, OYHO-3a04Hasl, 3a04YHasi, B TOM YHC-
®opma oOyyeHus: ' '

JIe C YCKOPEHHBIM CPOKOM 00yYeHUs

HYXKHO€ NOAYEPKHYTh

Jlonenx 2020



YTBEPK/IAIO:
Jlexan (akynbTeTa MaTeMaTHKH U HHPOP-

PN U. A. MouceeHko
_L’_\\
«é@ﬁfpm&ozo r.

MII

2/

[Tporpamma yueOHON mucuunauHel «/AnddepeHunanbHbie ypaBHeHHs)» COCTaBII€HA Ha
ocHoBaHuu ["ocyapcTBeHHOro0 06pa3oBaTeIbHOrO CTaHJapTa BICIIEro NpohecCHOHATBHOro 0opa-
3oBanusg ('OC BIIO) [oneuxoit Haponunoit Pecny6nuku (IHP) mo HampaBieHHIO IMOArOTOBKH
02.03.02 ®ynpameHTaTbHas WHPOPMATHKA W WH(POPMAIIMOHHBIE TEXHOJIOTHH, YTBEPXKIEHHOIO
npukazoM MunucrepcTa oOpasoBanus u Hayku JITHP ot «04» anpenst 2016 r. Ne 283;

[lopsinka opranu3anuy y4eGHOro mpoiecca B 00pa3oBaTeIbHBIX OpraHH3alHsIX BBICLIETO mpodec-
cuoHaNBHOTO oOpasoBanus J{onenkoit Hapomnoii PecniyGnuku, yTBepkaIeHHOro npukazoM Munm-
crepctBa oOpazoBanus ¥ Hayku JIHP Ne 1171 ot «10» HOos6ps 2017 r.;

y4e0OHOTO ITaHa ¥ OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMBl BBICHIEr0 MpodecCHOHATIbHOIO
obpasoBanus HarpasieHus nmoarotosku 02.03.02 OynnamentansHas wHGopMmaTHka H WHGOpMaIm-
oHHbIe TexHoJoruu pazpadoranHsix B ['OY BIIO «/loHenkuit HAlMOHATBHBINA YHUBEPCUTETY.

PaspaboTyuk:

Jor., K.(p.-M.H., MaTeMaTH4ECKOTO S

aHanmm3a U quddepeHIHaTbHBIX YpaBHEHUH Vil ;{ (7;7 A.JO. VBanoB
(Oonxcrocme, cmenens, 36anue, kKageopa) w

[Tporpamma y4eOHO#H IUCIMIUTMHBI YTBEP)KIECHA Ha 3acedaHWH Kadeapbl MaTeMaTH4eCcKOoro
aHanu3a U JudepeHIHaTbHBIX YpaBHEHHH

ITpotokoa Ne 10 ot «09» anpenst 2020 r.
3aBeyrommii kadempoii ?(( But.B. Bomukos

[Tporpamma y4eGHO#M aUCHMIUTHHBI 000peHa yueOHO-MeTOANYecKoi KoMuccHel (daxyib-
TeTa MaTeMaTHKH U HHOOPMAITHOHHBIX TEXHOIOTUH

[Tporokon Ne 8 ot «15» anpens 2020 r.

2
[Ipencenarens yueOHO-METOAUUECKOM W
4

KOMHCCHH (hakynpTeTa JL.U. Censxosa
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1.  OBJACTb IPUMEHEHMUS U MECTO JUCHUIVIMHBI B YYEBHOM ITPOLECCE
VYuebnas nuctuminHa «uddepeHunansapie ypaBHEHUS» OTHOCUTCS K 0a30BOM YacTH

po¢eCCHOHAIBHOTO OJI0KA.

Coz[epxcaHHe AUCHUIUIMHBI ABJIACTCA JIOTHYCCKUM IIPOJOJIZKCHUEM COACPIKAHUA JUCHUTIIINH:

— Aunrebpa u reoMeTpus;
— MaremaTnueckuii aHajaus

1 GOpMUPYET OCHOBY ISl OCBOCHUS JUCIUILINH:

— Teopus BEpOATHOCTEH U MaTEMaTU4YECKasi CTATUCTUKA;

— MeTtoas! onTUMM3ALMK U UCCIIEJOBAHKUE OIIEPALIU;

— OcHOBBI ecTecTBO3HaHUA ((pusnka);

— OcCHOBBI MATEMAaTHYECKOTO MOJEIUPOBAHHS U CUCTEMHOTO aHAJIN3a;

— BrprumcantenbHas MaTeMaTHKA.

2. CTPYKTYPA JUCHUIIJINHBI

Xapaxmepucmuka y4eoHou OUCYUNTIUHBL

HanpaBneHHe IIOATrOTOBKH

02.03.02 dynnamenTanbHas HHGOPMATHKA U
MH(pOpMaMOHHBIE TEXHOJIOTUU

[Tpoduib OO0muit
OO6pa3zoBarenbHas IporpaMMa OakajaBpuaT
KBanuduxarms AkanieMuyeckuil 0akajaBp
KosingecTBo coliepKaTeabHbIX MOTYJICH 1

Jucuummna 6a30Boii / BApuaTHBHON 4acTh
00pa3oBaTeIbHOW NPOTrPaAMMBI

ba3zoBas gacTb npodeccrHoHanbHOTo 0JI0Ka

®opmel kouTpost (MK, sk3amen, 3auer)

1 MOIyJIbHBIN KOHTPOJIb, 1 3K3aMEH B

3 cemectpe
ouHas ¢oopma oOyde- | 3aouHas opma oOyue-
ITokazaTenu il Hi
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEAUTOB) 4 4
['og moaroToBKH 2 2
Cemectp 3 3
KonnuectBo yacos 144 144
- JIEKI[HOHHBIX 36 36
- IPAKTUYECKUX, CEMHUHAPCKUX — —
- 1a00PaTOPHBIX 36 36
- CAaMOCTOSTEJIbHOM paboThI 72 72
B T.4. WHANBHIYAIBHOE 33IaHHE — —
HenenpHoe KOIMYECTBO YacoB, 8 8
B T.4. ayJUTOPHBIX 4 4

3.OIMUCAHUE JUCIUIIJINHbI

Ieaun u 3apa4un

Ileny — pyHnameHTanpHasi MOATOTOBKA B oOsiacTu AuddepeHnaIbHbIX YpaBHEHUH; OBIa-
JICHHE METOJaMU PeLIeHHs. OCHOBHBIX THIOB AU (epeHInanbHbIX YpaBHEHUH; OBIIaJIEHUE COBpE-
MEHHBIM MaTEMaTHYECKHUM aIapaToM JAJisl JalbHEHIIIETro UCII0JIb30BAHUS B TPHIIOKEHUSX.

3aoauu — [loxazamb BO3MOXKHOCTb MCIIONI30BaHUs anmnapaTa AuddepeHnnalbHbIX ypaBHe-
HUHN MpU pelIeHUH MPHUKIAIHBIX 3a7ad, BO3HUKAIOIIUX B PA3JIMYHBIX O0JIACTAX HAayKH, TEXHUKH,
HSKOHOMHMKH; BBIJIEIUTh MOMEHTHI IIOCTPOEHUS MAaTEMATUUECKUX MOJENIENH €CTECTBEHHBIX IPOLIECCOB
C LIeJIbI0 UX MOCJEIYIOIIEro N3y4YeHHs; oOpaTUTh BHUMAHUE HA aIrOPUTMUYECKHE ACIIEKTHI MOIY-



YaeMbIX pe3yJIbTaTOB.

TpebdoBanus K pe3yJbTaTaM OCBOEHHS TUCHUIIMHBI: [Iporiecc u3yueHUs: AUCIUTLITMHBI
HarpaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIEAYIONMX KoMieTeHuii B cootBercTBuH ¢ ['OC BITO
110 JAHHOMY HAaIIPaBJICHHUIO IMOATOTOBKH (IPOQHITIO):

a)oouexkyromypnuix (OK):

— CrI0COOHOCTBIO K caMOOpraHu3aiuu 1 camoodpazopanuto (OK-7);
0)oowenpogeccuonanvnvix (OIIK):

— CIIOCOOHOCTBIO MCIIOJIH30BaTh 0A30BbIE 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMaTHUKU U HH(OP-
MaTHKH, OCHOBHbIE (DaKThI, KOHIEHIINH, MIPUHIIUIIBI TEOPUid, CBS3aHHBIX C IPUKIIATHONW MaTe-
matukoii u napopmatukoi (OITK-1);

— CIOCOOHOCTh K Pa3palbOTKe aJrOpUTMUYECKUX U MPOTPAMMHBIX PEIICHUN B O0JIAaCTH CHU-
CTEMHOT'O ¥ MPHUKJIAIHOTO MTPOrPaMMUPOBAHUS, MATEMATUICCKUX, MTHPOPMAITMOHHBIX ¥ UMH-
TAlMOHHBIX MOJIENEH, CO3JaHUI0 HH(OPMALIMOHHBIX PECYPCOB II00ANbHBIX CETei, 00pa3oBa-
TEIHHOTO KOHTCHTA, NMPUKIIATHBIX 0a3 JaHHBIX, TECTOB U CPEACTB TECTUPOBAHUS CUCTEM W
CPEJICTB Ha COOTBETCTBHE CTaHAapTaM U MCXOaHbIM TpeboBanusiM (OITK-3).

8) npogpeccuonanvuvix (IIK):

— CIIOCOOHOCTH MTOHUMATh, COBEPLICHCTBOBATh M MIPUMEHSTh COBPEMEHHBIA MaTeMaTUYeCKUil
anmapar, (QyHIaMCHTAIbHBIC KOHICIIIMA W CHCTEMHBIC METOJOJOTHH, MEXIYHAPOIHBIC H
npodecCHOHaIbHBIC CTAHAAaPTHI B 001acTH HHPOpMaIMoHHbIX TexHonorui (ITK-2).

B pe3yabTate udyyeHusi ydeOHOH JUCIUIIMHBI CTYAEHT JI0JIKEH

3name:

v" MeTo/ibl MHTErPUPOBAHUS JTMHEHHBIX CTAMOHAPHBIX TH(depeHInaIbHbIX ypaBHe-
HHUH U CHCTEM

v" MeTo/ibl HHTErPUPOBAHKS dJIEMEHTAPHBIX TU((HEpEHIINATBHBIX YPaBHEHUIA;

v VCI0BHs CYILECTBOBAHUS M €IMHCTBEHHOCTH PElIeH s 3a1aun Koy,

v’ TlpuHuuisl noctpoeHus quddepeHManbHbIX MOJEIEH.

Ymemes:

v' Ucnonb3oBatk Metoasl Jlarpamxka, Komm, Ditnepa npu nHoCTpoeHHH OOILETO pele-
HUS U penreHus 3anaun Komm muHeHbIX nuddepeHnanbHbIX YpaBHEHUN U CUCTEM
C TIOCTOSTHHBIMU KO3 PUITECHTAMH;

v MHTerpupoBarh dlieMeHTapHble AU PepeHiraibHbIe YPaBHEHHS

v CTpouTh U UccienoBarh quddepeHnaIbHble MOETH BOIIOIHOHHBIX TPOIIECCOB.

Bnaoems:

v Tlpuémamu KiaaccuUKaIUU OOBIKHOBEHHBIX AH(p(PEepPEHIMANIbHBIX YPaBHEHHI TIep-
BOT'O MOPSKA;

v HaBbikamu perieHns OObIKHOBEHHBIX UM (BepEeHIMANIBHBIX YPABHEHHH.

4.COJIEP)KAHUE JUCHUMNINHBI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

B pamkax u3ydeHus IUCHUIUIMHBI NPEAYCMOTPEHBI clieayromme (OopMbl OpraHU3aliu
y4eOHOT0 npolecca: JeKIHMH, JJaOOpaTOpHbIE 3aHATHS, CAMOCTOSTENbHYIO padoTy CTYyJIEHTA.

JlexuMOHHBIE 3aHATHUS MPEATNIOIATAIOT OBJIAICHUE TEOPETUIECKUMH OCHOBAMH JIMCIIMILINHBI,
n1abopaToOpHbIE — I OBJIQJCHUS METO/IaMU pEIIeHUs IPUMEPOB U 33a4.

CamocTtosTenbHas paboTa CTY/IEHTOB MPEIyCMaTPUBAECT BBIMOJIHEHNUE JOMAIIHUX 3a/laHuH,
MOJATrOTOBKY K MPAKTUYECKUM 3aHATHIM, U3ydyeHHE Y4eOHO-METOAMUECKON JINTEPaTyphl, COCTaBIIE-
HUE€ KOHCIIEKTOB.



IHopsaaxkoBblii HOMEp U
TEMa

Kpatkoe cogep:kanue TeMbl

Cooeporcamenvhotit Mooyas 1

Tema 1. DnemeHTapHBbIE
nuddepeHnuaIbHbIE
yYpPaBHEHHA

OOmme cBeaeHus o aupdepeHIUATBHBIX YPaBHEHUSX.
OCHOBHBIE THUITBI JICMCHTAPHBIX YPABHCHHA. Y PaBHEHUS MIEPBOTO
nopsinka B obmei ¢gopme. CymiecTBOBaHHUE M €IMHCTBEHHOCTH
pemenust 3anaun Komm. JluddepeHimanbubie ypaBHEHHS BbIC-
IIUX TOPSJIKOB

Tema 2. JInneiinbie 1ud-
(¢epeHnuagbHbIE YPaBHE-
HHSI N-T0 MOPsIAKA

Oo6mas teopust. OgHopoaHbIe ypaBHeHUsA. HeogHOpoiHBIE
ypaBHEHUS




TemaTnueckuii miian

Ha3zBauus coxep-
JKaTeJbHBIX MOAY-
JIel M TeM

KoaunuecTBO 4acoB

Ounas ¢popma o0ydeHus

3aounasi popma oOGyuenust

HopmaTuBHbIii cpok 00y-

YCHUSA

YckopeHHbBIH CPOK 00y4eHUs

HopmaTuBHBIi CPOK 00yUeHUsI

YckopeHHBbIH CPOK 00yUeHUst

BCETro

B T.4.

B T.4.

B T.4. B T.4.

JIEKIIAN

IMPaKTUYCCKHUE

nabopaTopHbIe

CaMOCTOATEIIbHAs pa60Ta

WHAWBUAYaJlbHasd pa60Ta

BCETO

JIEKIIUHU
MIPAKTUICCKHE

nabopaTopHbIe

BCETO

caMocCTosITeNbHas paboTa
JIEKIAA

ITIPAKTUYCCKUE

nabopaTopHbIe
BCETO
JCKIUU
MPAKTHYCCKHUE
caMOCTOsATEeNIbHAsI paboTa
WHAUBUAyaIbHAs paboTa

camocTosITeNnbHas paboTa
WHANBHUAyaIbHAs paboTa

Conepx

aTeJbHBIA M

£ |uHauBHAYyanbHAs paboTa

viab 1

Tema 1. Teopetu-
YCCKHUE OCHOBBI
0€30MaCHOCTH JKH3-
HEJICATECIbHOCTH

90

22

20

48

90

22

20

48

Tema 2. BXK/I B yc-
nosusix YC npupon-
HOT'O U TEXHOT'€HHO-
r0 Xapakrepa

50

14

16

24

50

14

16

24

Hmozo no cooep-
JHcamenbHomy Mo-
oynio 1

144

36

36

72

144

36

36

72

Bcezo no oucuu-
naune

144

36

36

72

144

36

36

72




Texymuid KOHTPOJIb OCYILECTBISIETCS MyTeM HAMUCAHHS CaMOCTOSITENIbHBIX U MOIYJBHBIX
paboT MO PelIeHUIO MPAKTUYECKUX 33JaHuH, a TaK)Ke BBIMOJIHEHUS JOMAlIHUX 33/laHuil B pamMKax
CaMOCTOSITeNIbHOM paboThl CTyIEHTA C MOCIEIYIONIeH 3allUTON SBISIOLICHCS MPOBEPKOM 3HAHUSA
TEOPETUUECKUX MOJIOKEHUH (OIIpeIeeHU, TEOPEM U UX J1I0Ka3aTEIbCTB).

B y4eOHOM mpoliecce MPUMEHSIOTCS aKTUBHbIE M MHTEPAKTUBHBIE ()OPMBI MPOBEICHUS 3a-
HATHI, BHEAyIUTOPHAS CAMOCTOsITeNIbHAs padoTa, OaIbHO-PEHTHHIOBAsI CHCTEMA OLIEHKU YCIeBa-
€MOCTH, JINYHOCTHO-OPUEHTUPOBAHHOE 00yUYeHue, MpoOIeMHOe 00yUeHueE.

Marepuan u3naraercsi ¢ MCIOJIb30BaHHEM OOBSCHUTEIbHO-MIUTIOCTPATUBHBIX, dBPHUCTHUYE-
CKHX U MCCIIeZOBATEIbCKUX METOJIOB npenojaBanus. [Ipu npoBeneHnu neKUUU-BU3YaTH3AUH IS
00cCy>XJIeH!sl MaTepuaja IUPOKO UCIIONb3YIOTCS MYJbTUMEAUMHBIE MTPE3EHTAIMM, aHUMalUU. Tak-
K€ MPOBOJIATCS JIEKIINH MPpoOJIeMHbIe, OMHApHBIE U C 3apaHee 3aIUIAaHUPOBAHHBIMU OLIHOKAMH.

5.METOAUYECKHE PEKOMEHJAIWHY AJI51 HPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JJeKIHOHHBIX 3aHATHH

Ne Koauuecmeo
wn Haszeanue memut wacos
1.  |OcHOBHBIC OHATHS TEOPUH TU(PEpEeHINATHHBIX YPaBHCHUN 2
2.  |YpaBHeHUs ¢ pa3IeSIONIMMUCS IIEPEMEHHBIMU 2
3.  |OaHOpOIHBIE ypaBHEHUS IEPBOTO MOPSIKA 2
4. JIuneitnpie ypaBHeHusi. Meton bepnyiuu u meton Jlarpanxa 2
5.  [YpaBuenue bepnymiu 2
6. |YpaBHeHus B modHbIX quddepennnanax. MHTErpupyommi MHOKUTETh 2
7.  |YpaBHeHus nepBOro MopsijaKa He pa3pelieHHbIle OTHOCUTEIBHO MTPOU3BO/I- 2

HOI
8.  |PemieHune HESBHBIX YPaBHEHHUH IEPBOTO MOPSIKA METOZOM ITapaMeTpH3a- 2

18208
9. |VYpaBuenus Jlarpamka u Kiepo 2
10. [OxBuBaseHTHOCTH 33Maun KO WHTErpaTbHOMY YPaBHCHHIO 2
11. [Teopema ITukapa 2
12. |O0ume mosoKeH!s TCOPHH JTMHEHHBIX MU GEpEeHITHATbHBIX YPaBHECHHNA 2
13. [Teopus nUHEHHBIX OTHOPOJIHBIX YPAaBHEHHUI 2
14. [Onpenenutens BpoHckoro u ero cBoiicraa. 2
15. [Dopmymna OcTporpagackoro 2
16. |Meton Ditnepa it TMHEWHBIX OJTHOPOIHBIX YPaBHECHUI 2
17. [Teopus TMHEHHBIX HEOTHOPOAHBIX YPaBHEHUMN 2
18. [Meron Bapualuu Npou3BOJILHBIX TOCTOSHHBIX. Y paBHEHHE Ditnepa. 2

BCEI'O 36

TeMbl NIPAKTHYECKUX 3aHATHH

Ne Konuuecmeo
wn Has3zeanue memut waCos
1.  |YpaBHeHus ¢ pa3aeisioOmUMHACS TEPEMEHHBIMU 2
2.  |OmHOpOaHBIE YpaBHEHUS MEPBOTO MOPSIKA 2
3.  [JIunelinble ypaBHEHHUS MIEPBOTO MOPSIKA 4




4.  [YpaBuenue bepnymiu 2
0. YpaBHeHus B mONHBIX quddepernuanax. MHTErpupyommi MHOXHATETh 4
6. |YpaBuenus Jlarpamxa u Kiepo 2
7.  |YpaBHeHus Aomyckarouye NoHWKEHNE NopsKa 4
8.  [lunelinbie onHOPOAHBIEC YpaBHEHUS N-0T0 MOPSIIKA 2
9.  [lunelinble HEOTHOPOAHBIE YPAaBHEHHS N-0T0 MOPSIIKa 4
10. |Merox Bapuanuu MOCTOSHHBIX 4
11. |YpaBuenue Diinepa 2
12. |TekcroBrle 3a7a4u 2
13. |®opmyna Octporpaackoro-JInyBusis 2
BCEI'O 36
6. METOIAWYECKHUE PEKOMEHJIAIIUYU 11O OPTAHU3ALIAN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Oprasu3anys caMoCTOSITeIbHOI padoThl CTYIEHTOB
Ne Konuuecmeo
wn Haszeanue memut wacos
14. [YpaBHeHus c pazaensomyuMucs NepeMeHHbIMU 4
15. [OnHopoaHbIE ypaBHEHMsI IEPBOTO MOPSIIKA 4
16. [lIuneiiHple ypaBHEHU MIEPBOTO MOPSIKA 8
17. [YpaBuenue bepnyinu 4
18. |VYpaBuenwus B momHbIX quddepernmanax. MHTErpupyOMui MHOKUTEIh 8
19. |YpaBuenus Jlarpanxka u Kiepo 4
20. |YpaBHEHHs IONyCKAIOIINUE MOHUKEHUE TIOPSJIKA 8
21. |luneliHble OTHOPOIHBIC YPaBHEHHUS N-0T0 MOPsIKA 4
22. |JluHeliHbIe HEOTHOPOAHBIE YPAaBHEHHS N-0T0 MOPSIIKA 8
23. |Merox BapHary MOCTOSTHHBIX 8
24. |YpaBHeHwue Ditepa 4
25. [TekcroBble 3a1a9n 4
26. |Dopmymna Ocrporpanackoro-JInyBumis 4
BCEI'O 72

7. KOHTPOJIBHBIE BOITPOCHI K MPOMEXXYTOYHOM ATTECTAIIUA

1. luddepenunanbable ypaBHEHUSI IEPBOrO MOPsiIKa X KJIAacCUpUKALKI U METOJIMKa pe-
IIEHUsS: pa3pelleHHble OTHOCUTEIBHO NMPOU3BOAHON (C pa3leNsolUMKC TEePEeMEHHBIMU, OJIHO-
ponHble, JMHENHble, bepHynM, B MOJHBIX AU(QepeHnanax), He pa3pelieHHble OTHOCUTEIbHO

IIPOU3BOJHOM.

2. Nnrerpuposanue auddepeHnnanbHbIX ypaBHEHHH N-TO TOPSIIKA TPU TOMOIIHA TTOHUKE-

HUS TOpAAKa.

3. Jluneitapie quddepeHnnanbabie ypaBHEHUS N-TO MOPSIKA ¢ HENPEPHIBHBIMU K03 HIn-
eHTaMu (OJTHOPOJHOE M HEOAHOPOJHOE ypaBHEHME, oOllee pelleHre, JUHEHHO HEe3aBUCHMAas CH-
cTtemMa (QYHKIMH, QpyHIaMeHTaJIbHas CHUCTeMa pelleHui, BpOHCKUAH U ero cBoiictBa). Teopema 00

o0mieM Bujie pertenus guneitnoro O/[Y n-ro nopsaka.

4. JluneitHoe opHOpoaHOE NU(ddepeHalbHOE YpaBHEHUE C MMOCTOSHHBIMH KO3 PUINEeH-

tamu (nocrpoerne OCP).
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5. Pemenrie HEOMHOPOIHOTO JUHEHHOTO NU(PGEpPEHITNATHPHOTO YpaBHEHHUS N-TO MOPSAKA C
MOCTOSTHHBIMH KO3()(DUIIMEHTAMH | MIPABOM YacThIO CIEIHATLHOTO BU/IA.

6. HHTrerpupoBaHHe JIMHEHHOTO TU(PHEPEHINATBLHOTO YPaBHEHUSI ¢ TOCTOSHHBIMU KO3(-
(bUIMEeHTaMi METOIOM BapUaIliy TTOCTOSHHBIX.

7. Jlunetinpie OIY ¢ nepemeHHBIMH KO3 dUIIMEHTaMHU (YaCTHBIM Clydaii~--- ypaBHEHHUE
DOlinepa), IOHUKEHHE MTOPAIKA YPABHEHUS.

8. Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH penieHus 3aaaun Komm s nuddepennn-
QIBHOTO ypaBHEHMS TEPBOrO MOPSJIKA, CXeMa JloKa3zaTenbcTBa. DopMyInpoBKa sl HOpMaJIbHOU
cucteMbl AuddepeHInaIbHbIX YPaBHEHUH, IUTsl ypaBHEHHSI N-TO TIOPSIKA.

Moy nbHbBIN KOHTPOJIb IPOBOJIUTCS B KOHIIE CEMECTpa [0 BOIPOcaM K MPOMEKYTOUHOM aT-
TECTalUH.

8.  OBPA3ELl MOAYJ/IBHOI'O KOHTPO.JIs1
oy BIIO « ITOHEHKHUU HAIIUOHAJIbBHBIN YHUBEPCUTET»

dakynbpTeT MaTEeMAaTUKH U HHPOPMAITMOHHBIX TEXHOJIOTUH

Hanpasnenue noocomosxu:  02.03.02 dynnamenTtanbHas nHpopmaTtuka U nHGOpPMallMOHHBIE

TEXHOJIOTUH
Ilpoghuns:
Ilpocpamma noocomosku: oaxanasepuam
Cemecmp Tpemuu

Yuebnas oucyuniuna Jupppepenyuanvuvie ypasnenusn
MOAYJBbHASA KOHTPOJIbHAS PABOTA (uacts 1)
YTBepkeHO Ha 3aceaHUH Kadeapbl MAaTEMaTHUECKOTo aHalu3a U AuQdepeHnaibHbIX ypaBHe-
HUH, poTokon Ne oT «_ » 20_ rona
1. Kakoe m2 mnpHBeNeHHBIX YpaBHeHHE HBIIeTCA
OOBIKHOBEHHBIM JH((epeHIHATEHEIM YpaBHEHHEM
TIEPEOTO MOPAIKA:
Lo "=(x-»":

7. Kakad zaMeHa NPHEOJHT OJHOPOIHOS YpaBHeHHe

. [ v
y = J‘J — | K YpaEHEHHIO C pasJeTIoIIHMHCA Mepe-
Wx)/

N ) MEHHEIMH
2 Zp =4y 1 p(x) = —:
& v T (%)
3. (v + Ax)dx +sin vy =0; 2 () = :(-?');
4 (" —cosy=x". *

dx 3. v(x)= .1'_;(.1');

2. Ypaeresme xy" = (1) +x" goNycKaeT IOHMKe-
HHE [IOPAIKA 3aMEHOH:
1.y =z(x);
2. ¢ =z(p)
300" =pz(x)
4 v"=z(x).
3. Kakse H3 npHBeIeHHBIX YCIOBHE BMECTE C VpaB-
HerHeM (1+x7)y' =xvin v obpazyior zanasy Komm:
L y(@)=y0=L
2. v)=3
30 =2y 1O=L
4. p(0) =1

4. () = x=0).
8. OnpegenuTs THO VpaBHeHHA xsin x+ 2y = 2x':
1. OgHOpOgHOE VPAEHEHHE;
2. Vpaenenue bepuyinm;
3. B monuex qubdepeHnmHaTax;
4. JTuneiiHOoe YpaBHEHHE.
9 Crompko pemeHHH HMeeT 3afada Komn

¥ =317 =5 =0:

1. Ogno pemenne;

2. Jlpa pemeHHa;

3. BeckoHedHOE MHOKECTED PeIIeHHH;
4. He mMeeT pemensi.

in [ T —— s ————— JESRES——



4. V) =4
4 Vpaepwemme v™"4+ v ="V DomyckaeT moHmEe-
HHE MOPAIKA 3aMeHOH:
1. v =z(x)

20 =z(0)

3. 0" =z(x)

4 " = az(x).
5. Pemensenm Kakoro ypapHeHHA ABIASTCA (DYHKIIHA
v=ecx+ < OpH KasEnoM ¢ € R

A1+

1. y'sin x=yh y;
2. xov+et =x;

]

v
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10. Onpenenures TOPATIOK
PO -2 =4y L

1. Ilepesni;

2. Bropoii;

VPaEHEeHHA

3. Tpetnii;

4. UeteepTemi.
11. Kakoe H3 npHBeeHHBIX YpAaBHEHHH ABIAETCA
VpaBHeHHEM B MOMHEX g depeHIHATAX:

1. xebc+ (x’crgy —3cos ¥)dv=0;

2 2x+y+3dv —(3x+6)0)dx =0

3. (sin x+ ¥)av— (" — yeos v = 0;

4. yix—dx— vy +x—21)y = 0.
12. Kakoe Hz mpHECICHHEIX YPAEHCHHE AETACTCA

Ly s —: )
i+ (1"): VpaBHeHHeM B IOIHEX Jud depeHIHATAX
4. v" = xctay. L (" +hx)dv = ld_\;
] .
6. Onpegenuts THII VpaEHeHHA

(x*y — v X)dx — Qxy + xarctgy)dy = 0-
1. OgHOpOaHOE;
2. B monsex auddepeHmmanax;

P 3 v
3. VpasueHHe C pasgelSIOIIHEMHCA Tepe- 4 vidv+—dxr=—In xdv
MEHHEIMH; x

2.7 +hDde+ Ldv =0
~

3. (x +xln Xy = vebe

4. Tunefinoe.

3aBenyronuii kKageapoit
DK3amMeHaTop

But.B. Bomukos
A .YO.1Banos
Kputepun onennBanus MOAyJ1bHOT0 KOHTPOJISA

Homepa 3a0anuii Konuuecmeo oannos
1-12 2,5
Bcezo 30

9.  OBPA3EL 3K3AMEHALMOHHOI'O BUJIETA
DK3aMeH 0 AUCHUILIMHE ABIseTCsa (POPMON CEeMECTPOBOr0 KOHTPOJISl 3HAaHUM, OH OTHOCUTCS
K IIPOMEXKYTOYHOM aTrTecTanueii, H03TOMy TEOPETUYECKUE BOIPOCHl K HEMY COBIAJAI0T C TEOPETH-
YECKMMH BOIIPOCAMHU K ITPOMEXYTOYHOM aTTeCTalluy, IEPEUNCICHHBIMU B pa3jiene 7 TeKyIlen pa-
6oueil nporpammsl. [IpakTHueckre HaBBIKU OMMCAHBI TaM KE.

rOY BIIO JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U MH(MOPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu:  02.03.02 ®ynnameHTanbHas nHGOpMATUKA U HH(POPMAIIMOHHBIE

TEXHOJIOTHH
Ilpogpuns:
IIpoepamma noozomosxu: oakanaspuam
Cemecmp Tpemuii

Yuebnas oucyunnuna Juppepenyuanvusvie ypasnenusn

SK3AMEHAITMOHHBIN BUJIET Ne 1
1.Onpenenenns nouaTHi H yTEep:xIeHni: 1. OnpeneneHne nopagka

AV 2. O0mmii BHI VpaEHeHHA bepHYITH H METOOB pPEIIeHHA. 3.
Teopema ob obmem pememmn JIOY. 4. CpoficTeo ompemenHTeIa
BpoHckoro cHcTeMEl THHEHHO 3aBHCHMBIX BEEKTOP-(QVHKLIHE

¥r1eep:xgenne ¢ gokazatenscTrBom: 5. Jlemwa 00 3KEHBaIEHTHOCTH
2a0a9H KOIMH HETETPATEHOMY VPARHEHHED



e
aX

Le*. e e +1 e —1

7. Pemmnre zagaay Komm ' + x = x7, »(0)=—-1.

{ ]rl T P \
8. PemuTe vpaEHeHH? l 2_‘&]'4——\.{?{1’4‘[1" +tavldy =0
\, x )

9. Pemmte ypaeHerHe V" — 3y =x+e”

YTBepKIeHO Ha 3acelaHuu Kadeapbl MaTeMaTUYECKOTO aHalu3a U AuQQepeHnaibHbIX ypaBHe-

HUH, IPOTOKOJI Ne_ OT «__ » 20_ rogna
3aBenyronuii kageapoit Bur.B. Bonukos
DK3aMeHaTop A.}O.NBanoB
Kpumepuu oyenuganusa sxzamena
Homep 3a0anusn Konuuecmeo oannos
1-4 S
) 20
6-9 15
Bcero 100 6as10B

10. KPUTEPUH OLUEHUBAHMUSA

B Teuenue cemecTpa MpoBOIUTCS JBE KOHTPOJIbHBIE PabOTHI IO MPOBEPKE HABLIKOB pelie-
HUS TpUMEPOB U 3anad. [lepBas — B cepeanHe cemecTpa, BTopas — B KoHIle. Kaxkias KOHTpoJibHas
OILICHUBAETCS UCXO/Is U3 MaKCUMAIbHBIX 25 6amioB. OLeHnBaeTcsl MPaBUIBHOCT U MOJTHOTA pellie-
HUS MPUMEPOB U 33/1a4. MOIyIbHBIM KOHTPOJIb COCTOMT U3 JIBYX YacTel W MPOBOJUTCA IO TEOpe-
TUYECKUM BOIIPOCAM K MPOMEKYTOUHOM aTTecTallii B KOHIIE CEMECTpa U OIICHUBAETCS UCXOJS M3
MakcuManbHBIX 50 6aiutoB. O1eHUBaETCs MOTHOTA PACKPHITUS TEOPETUUECKUX BOIIPOCOB.

Dk3aMeHaIlMoHHas: paboTa OIEHUBAETCs MOcie 3amuThl MakcuMyM B 100 GannoB (Makcu-
MyM 1o 5 Oamna omnpeaeneHuss U GopmyaupoBku, 20 GamnoB (opMyIupoBKa M JI0Ka3aTeIbCTBO
TeopeMbl U 1o 15 6anmoB 3a KaKAbIi U3 cneayomux 4 BompocoB). OlieHKa 32 CEMECTP BBIUUCISIET-
Csl KaKk MaKCHUMaJIbHas U3 MOJTYYEHHBIX 32 CEMECTP U Ha SK3aMEHE U BBICTABJISIETCS COTJIACHO IIKaJE,
npuHsaToil B JlonHY.

Pacnpeoenenue 6annog, Komopuie mocym noay4ums cmyoeHnbol
6 npouecce usy4eHus OUCYUNIUHDI

Bo Bpemsi camocTOATENbHOM pabOThl CTYJAEHTHI IOTOBSTCS K 3aHATUSAM: MPOpPadaThIBAIOT
TEOPETUYECKUI MaTepual, BBIIOJIHIIOT MpakTHuecKue 3agaHus. OCHOBHas 4acTh OayioB 3apaba-
THIBA€TCS BO BpEMs NMPOBEACHUS CAaMOCTOSITEIbHOM U MOYJIbHOM KOHTPOJIBHBIX pabOT MO MPaKTH-
YECKMM HaBBIKaM, a TAK)K€ IIyTEM BEPHOI'O BBIOJIHEHHS JOMAIIHUX 3a/JlaHuil C MOCIEAYIOUIEH UX
3allMTON BKJIIOYAOIIENH TEOPEeTHUECKU ompoc. 3a padoTy B ayJUTOPUHU, KAUECTBEHHOE BBINOJIHE-
HUE JOMAaIllHUX 33/1aHuil BO3MOXHO HauyMciIeHne OOHYCHBIX OansioB. B KoHIle cemecTpa BO3ZMOXKHO
poBeJieHNe OOHYCHOW KOHTPOJIbHOM paOOThl MO MpaKTUKE, 3aaHusl K KOTOPOW TOTOBUT Mpernojaa-
BaTellb, BHICTABIIAIOIINN OLIEHKY 3a U3YYEHHE JUCLIUILINHEL.

CaMocTosTenbpHas BrmmosHeHME JOMANTHUX Bcero
MOJYJIbHAsl KOHTPOJIbHbBIE 3a/IaHMi C OCIEeAYOIIeH
paboThI IO MPAKTUKE 3aIIUTON
Maxkcumywm 50 GamtoB Makcumym 50 6anmoB Makcumywm 100 Gamios
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Illxkana coomeemcmeus 641106 HAUUOHAIbHOI WIKATlE

Onenka Onenka mo OueHka no rocyiapcTBeHHOM MIKaJie Ouenka no rocy-
no mkaJje | 100-0anabHoi (3x3ameH, TudepeHUIMPOBAHHBII 3a4eT) JapCcTBEHHOM
ECTS HIKaJie mKaJje (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEILHO) 3a4TEHO
FX 35-59 2 (HEeyOBJIETBOPUTEIBHHO) HE 3a4TEHO
C BO3MOKHOCTBIO ITOBTOPHOU CHAYH
F 0-34 2 (HEeyOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOU ClIa4y¥l MPHU YCIOBHH
00s13aTeILHOTO HA0Opa AOMOTHUTEIBHBIX OAJIJIOB
11. MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O TIPOLECCA

HGKHI/IOHHBIG u na6opaTopHLIe 3aHATUA MMPOBOAATCA B ayJUTOPHAX, OCHAIICHHBIX IIOCKOI\/JI u
KOMILIEKTaMU MeOEIH.

12. PEKOMEHJOBAHHASA JIUTEPATYPA
KoJ1-Bo k- Hanuuymne
Ne 3eMILISIPOB B | JIEKTPOHHOM
HanmenoBanue
n/n oudmorexe BEpPCHHU B
JouHY IBC
Ocnosnas numepamypa

1. [TerpoBckuii, U. I'. Jlekunn no teopun OOBIKHOBEHHBIX

muddepeHIMaNbHbIX YpaBHeHHH: [Yuel. 1isi MeX.- Mart.

cnenuanbHocTel yH-ToB] / U. T'. Tlerposckuii ; ITox pen. 90 -

A. JI. Mbimkuca, O. A. OneiHuk. - 7-e u3f. - M. : 3n-Bo

Mock. yH-Ta, 1984. - 295 c.
2. Oununmnos, A. . CoopHUK 3a1a4 110 TP epeHIatb-

HBbIM ypaBHeHUsAM: [Jlns By30B]. - 7-e u3a. - M. : Hayka, 157 -

1992. - 127 c.
3. Tuxonos, A. H. luddepenunanbubie ypaBHeHus : [ Yueo.

i ¢pu3.-mar. crenuansHocTel By30B] / A. H. TuxoHoB, 76

A. b. Bacunbena, A. I'. Ceminukos. - M. : Hayka, 1980. -

232 c.

Hononnumensnan 1umepamypa

4. [TouTpsrun, JI. C. O6bikHOBEeHHBIE AU depeHInanbHbIe

ypaBHeHus : [yueOnuk st By3oB] / JI. C. [TonTpsruH. - 3- 97 -

e u3g. - Mocksa : Hayka, 1970. - 332 c.
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13. HHP®OPMAIIUMOHHBIE PECYPCbI

Koncmext HGKHHﬁ, TCKCTbI UHANBUAYAJIbHBIX SaﬂaHHﬁ, KHUTHY U METOOAUYCCKUE YKa3saHUsA B

9JICKTPOHHOM BHJC HAXOAATCS 11O CCBUIKC!
https://drive.google.com/folderview?id=0Bz84M0CUwqC8bnhVR2RVXy1DRGc&usp=sharing

Pabouas nporpamma paccMOTpeHa U NepeyTBEpIKIeHA Ha 3aceaHnu Kadeapbl ¢ H3MEHEHU-
ssmu (0e3 u3meHenuii) Ha 20 TOJI.

[IpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

PaGouas mporpamMma paccMoTpeHa U NepeyTBepik/ieHa Ha 3acelaHuu Kadeapbl ¢ U3MEHEHH-
samu (6e3 n3meHenuit) Ha 20__ ron.

[IpoTokon 3acenanus kadeaps Ne OT « » 20

3aB. kadenpoii

PaGouas mporpamMma paccMoTpeHa U MepeyTBep:K/IeHa Ha 3aceaHuH Kadeapsl ¢ U3MEHEHH-
amu (0e3 usmeHenuil) Ha 20__ ron.

[TpoTokon 3acenanus kadeapn Ne OT « » 20

3aB. kadeapoii

PaGouas nmporpamma paccMOTpeHa U TIEpeyTBEPIKICHA Ha 3aceaHnuu Kadeapbl ¢ H3MEHEHHU-
amu (06e3 usmeHenuit) Ha 20 ron.

[TpoTokon 3acenanust kadeapn Ne OT « » 20

3aB. kadeapoii

Pabouas nporpamma paccMOTpeHa U NepeyTBEpKIeHa Ha 3aceaHnu Kadeapbl ¢ U3MEHEHU-
amu (06e3 usmenenuii) Ha 20 ron.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

Pabouas nporpamma paccMOTpeHa U NepeyTBeprk/ieHa Ha 3aceJaHUU Kadepbl C U3MEHEHU-
amu (06e3 usmeHenuit) Ha 20 ron.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

Pabouas nporpamma paccMOTpeHa U NepeyTBEepKIeHa Ha 3acejaHnu Kadeapbl ¢ H3MEHEHU-
smu (0e3 u3meHnenuii) Ha 20__ TO/I.

ITpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit

Pabouas nporpamma paccMOTpeHa U MepeyTBEpKIeHa Ha 3aceJaHuU KadeIpbl ¢ U3MEHEHU-
smu (0e3 u3meHnenunii) Ha 20__ TOfI.

IIpoTtokon 3acenanus kadeapst Ne OT « » 20

3aB. kadenpoit




