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[Iporpamma y4eOHON mucuMmuMHbl «J{ud hepe it
ocHoBanuu ['ocyapcTBeHHOro 00pa3oBaTeNbHOrO CTaHJApTa BBICIIEro NpodecCHOHATBHOTO
o6pasosauus (I'"OC BITO) [{oneuxoit Hapoawoit Pecniy6muku (JIHP) mo nanpasjieHHio MoAroTOBKA
01.03.01 MaremarHKa, YTBEPXK/IEHHOr0 npuka3oM MunuctepcTBa oOpaszoBanus u Hayku JIHP or
04 ampens 2016 r. Ne 281;
[Mopsimka opraHW3amiu yueOHOro mpomecca B 00pa3oBaTENbHBIX OpraHM3alMsX BBHICIIETO
npodeccuonansHoro obpazosanus Jloneukoii Haponnoit PecryOnuku, yTBEpXKIEHHOIO MPHKa3oM
Munncrepcrsa obpasosanus 1 Hayku JJTHP Ne 1171 ot «10» Hos6pst 2017 r.;
yueGHOTO TJIaHa ¥ OCHOBHOW 00pasoBareNbHOM IMPOrpaMMBI BBICIIErO TMpPO(ECcCHOHATLHOTrO
obpazoBanus HanpasineHus noarorosku 01.03.01 Maremaruka, paspaboranneix B I'OY BIIO
«JloHeukuii HAlIMOHALHBIA YHHBEPCHTETY.

PazpaboTuuk:
JoueHt kadeapel MaTEMaTHYECKOro aHAIN3a

n tuddepeHIMATBEHBIX YpaBHEHHH 5 J1.B. JIumanckuit

I[Iporpamma y4eGHO#M JUCHMIUIMHEI yTBEpI)KCHA Ha 3ace/laHUM Kadeapsl MaTeMaTHYECKOro
aHanu3a ¥ qudepeHnmanbHBIX YpaBHEHHIH
[Tpotoxon Ne 10 ot 09 anpens 2020 r.
3aBenyroumii kadgeapoii 75( But.B. Bonukos

[lporpaMmma y4eOHON JaHCHMIUTMHBI on00peHa y4eOHO-METONAMYECKOH KOMHCCHEH
baxynpTeTa MaTEMAaTHKH U HHYOPMALIMOHHBIX TEXHOJIOT Ui
[Tpotokon Ne 8 ot «15» ampens 2020 r.

Ipencenarens y4eGHO-METONMYECKOM W
[ 24

KOMHCCHH (pakyibTeTa JL.LU. CensikoBa




1. OBJACTb IPUMEHEHMS U MECTO JUCUMIIIMHBI B YYUEBHOM
MPOLIECCE

VYuebnas aucuuiuinHa «IudgepenuuanbHbie ypaBHeHHsD» OTHOCUTCS K 0a30BOil yacTu

npo¢eCCHOHAIBHOTO OJIOKA.

Coz[epxcaHHe AUCHUIUINHBI ABJIACTCA JIOTHYCCKUM IIPOJOJIZKCHUEM COACPIKAHUSA JUCHUTIIINH:

— Aunrebpa;
— AHanuTHYECKas T€OMETPUS;
— MareMarndeckuil aHaIu3

U GOpPMHPYET OCHOBY IS OCBOSHHSI JUCIIUIUIHH:

— KowMmriexcHbIi aHaIN3;
— DOyHKIMOHAIBHBIN aHAJIN3;

— Teopus BeposATHOCTEN U MATEMaTUYECKasi CTATUCTUKA;
— YpaBHEHHUsI MAaTEMaTHUECKON (DU3HKH;
— BapuanuoHHOE HCUYHCIIEHNE U METOABI ONITUMU3ALINH;

— YucneHHBIC METOIHI;
— Teopernyeckas MEXaHHUKa.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka y4eoHoil OUCYUNIUHBL

HanpaBneHI/Ie IIOATrOTOBKH

01.03.01 MaremaTuka

[Tpodwib

OO6pa3oBarenbHas IporpaMMa OakanaBpuaT
Kpamdukarmst aKaJeMHUYeCcKUi OakaiaBp
KonnuecTBo conepikaTenbHbIX MOAYICH 2

JucuurumHa 6a30Boi / BApHAaTHUBHOM YacTu
00pa3oBaTeNbHON IPOTPAMMBI

[IpodeccrnonanbHbIil 010K, 6a30Bas 4aCTh

®opmsl kouTpost (MK, sk3amen, 3auer)

2 MOZyJBHBIX KOHTPOJISA, 3a4€T B 3 U 9K3aMEH B 4
CEMECTPaxX COOTBETCTBEHHO

Tokasaremn ouHas popma 3aouHas Gpopma
oOyueHus o0OyudeHus
KonnyecTBo 3aueTHBIX €AMHUI] (KPEIUTOB) 8
I'ox noaroToBkn 2
Cemectp 3,4
KonnuecTBo yacos 288
- JIGKITMOHHBIX 70
- IPAKTUYECKHX, CEMUHAPCKUX 70
- 1aOOPaTOPHBIX —
- CaMOCTOSATENbHOM paboThI 148
B T.4. UHAMBHUIyaJIbHOE 3a/1aHNE —
HenenpHOE KOMMYECTBO YacoB, 8,2
B T.4. AyJJUTOPHBIX 4
3. OINHUCAHHUE JUCHOUIIJINHBI
Llenu u 3axa4n
Ileny — QyHnameHTanbHasg MOATOTOBKa B 00nacTH Aud@epeHluanbHbIX YpaBHEHHI;

OBJIAZICHUC MCTOAAaMHU PCHICHUS OCHOBHLIX THUIIOB I[I/I(I)(I)epeHI_II/IaHLHLIX ypaBHCHI/Iﬁ Hn HUX CUCTCM,
OBJIAZICHUC COBPECMCHHBIM MAaTEMAaTHYCCKHUM alImapaTtoM i )IaJIBHefIHIeFO HCIIOJIB30BaHUs B




HPUIIOKEHHUSAX.

3aodauu —noka3aTh BO3MOKHOCTh UCTIOJIb30BaHU anmnapara AudQepeHnnanbHbIX ypaBHEHUN
IpU pEeIICHUH NPUKIAAHBIX 33/1a4, BO3HUKAIOIIMX B PAa3INYHBIX OONACTAX HAyKH, TEXHHKH,
HKOHOMHKH; BBIZCITUTh MOMEHTHI TOCTPOCHHSI MAaTEMAaTHUYECKUX MOJIETICH eCTECTBEHHBIX IPOLIECCOB
C LEeNbI0 WX MOCIEAYIOIIEro H3y4eHHs; OOpaTHTh BHHUMaHHE Ha aJIrOPUTMHYECKHE ACTIEKTHI
HOJTy4aeMbIX pe3yIbTaTOB.

TpeGoBanus K _pe3yiabTaTaM OCBOEHUs] AUCHMILIMHBI. [Ipoliecc M3y4eHHS NUCIUTUTHHBI
HarpaBjieH Ha (OpMHUPOBAHUE JIEMEHTOB CIEAYIONMX KoMIeTeHui B cooTBeTcTBUM ¢ ['OC BITO
JIHP no nanpasnenuto noarorosku 01.03.01 Marematuka:

a) oowexynomypuvix (OK): cnocoOHOCTHIO K KOMMYHHUKAIIMM B YCTHOH W TNMHCHbMEHHOM

dopmMax Ha PYCCKOM M WHOCTPAHHOM SI3bIKAaX Uil pEIICHHs 3a7ady MEXJIMYHOCTHOTO U

MEXKyIbTypHOro B3aumojeictBusi (OK-5); cmocoOHOCThIO K caMOOpraHu3alud |

camoob6pazoBanuto (OK-7);

0) oowenpogeccuonanvuvix (OIIK): criocOOHOCTHIO UCIOJIB30BaTh (yHIaMEHTATbHBIC

3HaHUS B 00JIACTH MAaTEeMaTHYECKOTO aHalN3a, KOMIUIEKCHOTO M ()yHKIIMOHAJIBHOTO aHAIN3a,

anreOpbl, aHATUTUYECKOW reoMeTpuu, auddepeHInanbHO TEeOMETPUM M TOMOJIOTHH,
muddepeHIMATBFHBIX YPABHCHUM, TUCKPETHOW MAaTeMaTHKA W MAaTeMAaTHYECKOW JIOTHKH,

TEOpUHU BEPOSTHOCTEH, MATEMATUYECKON CTATUCTUKU U CIy4allHBIX MPOLIECCOB, YHCICHHBIX

METO/IOB, TEOPETHUECKOM MEXaHUKH B Oyaymiel npodeccnonansaoit nesrensaoctu (OITK-1);

CIIOCOOHOCTBIO pellaTh CTaHAApTHBIC 33Ja4u MPOPECCUOHANBHON NEATEIbHOCTH Ha OCHOBE

UHPOPMALIMOHHON W OuOmmorpaduyeckoil KylabTypbl ¢ TpPUMEHEHHEM HH()OpMaIMOHHO-

KOMMYHHKAITMOHHBIX TEXHOJOTHMH M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(POPMAIMOHHOI

6e3onacuoctu (OI1IK-2);

8) npogheccuonanvnuvix (I1K):

HAYYHO-HMCCJIeI0BaTeIbCKAs /IeSITeJIbHOCTh: CIIOCOOHOCTBIO K ONPEAEICHUIO 00X
dbopM u 3aKOHOMEpHOCTEH oTaenpHOM mnpeamerHoit obmactu (ITK-1); cmocoOHOCTEIO
MaTeMaTU4YeCKH KOPPEKTHO CTaBUTh ectecTBeHHOHayuHble 3amaun (I1K-2); cmocobHOCThIO
CTpPOTrO J0Ka3aTh yTBEepXkJAeHUE, C(HOpPMYIUpPOBaTh pe3yibTaT, YBUACTb CIEACTBHUS
nosydeHHoro pesynbrara (I1K-3);

NPON3BOICTBEHHO-TEXHOJIOTHYECKasl 1eSITeJIbHOCTb: CIHOCOOHOCTh HCIOJIB30BATh
METOJbl MAaTeMaTU4YeCKOr0 M  AJITOPUTMHUYECKOTO MOJAEIUPOBAHUSA TPU  PELIEHUU
Teopetnuecknx u mnpukinaaHbix 3anad  ([1K-5); cnocoOHOCTRIO TepenaBaTh pe3yibTar
MIPOBEICHHBIX (PU3UKO-MAaTEMAaTUYECKUX M MPHUKJIAJIHBIX UCCIEAOBAHUIN B BUIE KOHKPETHBIX
pEeKOMeHIalni, BRIPA)KEHHOU B TEpMUHAX MpeIMeTHOM obmactu uzydapuierocs sisinenust (I1K-
6);

OPraHU3allMOHHO-YNPaBJeHYeCKAs /1esiTeIbHOCTh: CIOCOOHOCTBIO HCIIOJIB30BaTh
METOJbl ~MAaTeMaTU4YEeCKOr0 M  aNTOPUTMHUYECKOTO  MOJIEIMPOBAHUS IPU  aHaJIMU3e
yIpaBJIEHYECKUX 3aJad B HAy4YHO-TEXHHUYECKOW cdepe, B HIKOHOMHUKE, OH3Hece U
ryMaHuTapHbIX oonacTsax 3Hanui (I1K-7).

B pesysbTare nzyueHust yueOHON AUCHUILUIMHBI CTYAEHT /10JI7KEH
3nams:
v\ METOABl  MHTErPUPOBAHMS  JIMHEWHBIX  CTAI[MOHAPHBIX AU PEpEHIUATBHBIX
YPaBHEHUN U CUCTEM;
METO/]Ibl UHTEIPUPOBAHUS AIEMEHTapHbBIX U hepeHIINaTbHBIX YpaBHEHUI;
YCIIOBUS CYLIECTBOBAHUS U €AMHCTBEHHOCTH pelleHus 3a1a4u Komy;
MIOHSTHSI IEPBOTO UHTETpajia U 00Iero HHTerpaa;
OCHOBHBIE ITOHATHS TEOPUH YCTONUNBOCTH;
CXEeMY IIOCTPOEHHUS PEIICHUs IMHEHHBIX OJTHOPOAHBIX U KBa3WJIMHEIHBIX ypaBHEHUI
C YaCTHBIMU ITPOU3BOJIHBIMU [IEPBOTO MOPSIKA;
MIPUHLIMIIBI TOCTPOEHUS T PepeHInanbHbIX MOIETeH.

AN NANEN

<



Ymemes:

v

UCTOJIb30BaTh MeTo b1 Jlarpamka, Komu, Diinepa mpu HOCTPOSHNUHU 0OIIET0 pelIeHus
u pemienus 3agaun Komm nuHedHbIX quddepeHInanbHbIX YPaBHEHUH U CUCTEM C

MOCTOSTHHBIMH KO3(pPHUIIMEHTAMU;

AN

MHTErpUPOBATH dJIeMeHTapHble TuddepeHuanbabie ypaBHEHUS,
HCCIIEI0BATh

YCTOMYMBOCTh ¥  ACUMITOTHYECKYIO YCTOMYMBOCTb PELICHUN

audQepeHInanbHbIX YPABHEHUN U CUCTEM;
v MHTErpUpOBaTh JIMHEHHbBIE OJHOPOJHBIC U KBA3HJIMHEHHbBIC YPABHEHHS C YACTHBIMH
IIPOU3BOIHBIMHU IIEPBOTO MOPAIKA;
v/ CTpOUTH U UCCIEN0BATh AU PEPEHIHATBHBIE MOIETH SBOJIFOIIMOHHBIX TIPOLIECCOB.

Bnaoemo:

v' npuéMmamu  KiaccHQUKAlMU  OOBIKHOBEHHBIX JU(D(PEpPEHIUATbHBIX  yPaBHEHHI
MEPBOTO MOPSIJIKA;
v/ HaBBIKAMH PEIICHUS OOBIKHOBEHHBIX JU((EPEHIMATBHBIX YPABHEHUM U JTMHEHHBIX
ypaBHEHUM B YACTHBIX MTPOU3BOAHBIX MEPBOTO MOPSIKA.

4. COIEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

MPOLIECCA

B pamkax wusydeHus IUCHUIUIMHBI TPEIYyCMOTPEHBI cleAyromue (OpMbl OpraHU3aliH
yueOHOro npoliecca: JEKIUH, IPaKTUYECKUE 3aHATHSI, CAMOCTOSTENbHYIO paboTy CTyIEHTA.
Jlek1noOHHbBIE 3aHATHUS MPEIONIAral0T OBIAJCHIE TEOPETUYECKUMU OCHOBAMU JAUCIMILITUHBI,
MPaKTUYECKHUE — IS OBJIAJICHUSI METOIAMH PELICHUS PUMEPOB U 3a71a4.
CamocTtosTenbHas paboTa CTyJEHTOB MpPEAyCMaTPUBAET BBHIIIOJHEHUE JOMAITHUX 3a/IaHUH,

MOATrOTOBKY K MPAKTUYCCKUM

COCTaBJICHHUEC KOHCIICKTOB.

3aHATHSM, W3yYCHHE YYeOHO-METOAMYECKOW JIUTEepaTyphl,

IMopsinkoBbIii HOMeEP
U Tema

Kparkoe conepxanne TeMbl

Cooepircamenvnutii modyns 1

Tema 1. Dnemenrap-
Hble METO/bI
HHTErPUPOBAHUS

VYpaBHeHHE C pa3AeAIOIUMUCS NTepeMeHHbIMU. OHOpPOIHOE
ypaBHeHUe. JIMHEHHOE ypaBHEHHME IEPBOrO MOpsAKa. YpaBHEHHUE
bepnymnu. YpaBHeHue B MoyHbIX AuddepeHnnanax

Tema 2. Teopembl
CYIIECTBOBAHMSA H
eIMHCTBEHHOCTH

Teopema Ilukapa um ee 000O0mieHus. YpaBHEHHS IE€PBOroO
MOPSIZIKa, Hepa3peuICHHbIE OTHOCHUTEJIBHO IIPOU3BOJHOM.
HHTterpupyemsie cily4au YpaBHEHHUH BBICIIETO NOPsIIKa

Tema 3. O0mas Teopusi
JIMHEHHBIX YPABHEHHH

JluneitHoe ypaBHEHHE N-TO MOPSIIKA U CTPYKTYpa €ro 001Iero
pemenus. Meron Ditnepa. YpaBHeHus Diinepa u YeOblesa.

CooeporcamenvHulit M00y1b 2

Tema 4. KpaeBbie
3aja4n

KpaeBble 3amgaun [y JTUHEHHOTO ypaBHEHMsI 2-IO IMOpsIKa.
Oynkuus ['puna

Tema 5. O0mas Teopus
JUHEHHBIX CHCTEM

JIuHelHble OTHOPO/IHbIE U HEOJAHOPOIAHBIE CUCTEMbI IIEPBOTO
nopsaaka. Meron Oitnepa.

Tema 6. Teopus
YCTOMYUBOCTH U
0c00ble TOYKH

YCTOWYUBOCTh U aCUMIOTOTHYECKAs] YCTOMUYMBOCTh. Teopema
JlsmyHoBa 00  yCTOWYMBOCTM 1O TEPBOMY  MPUOIMKEHUIO.
ABTOHOMHBIE cucTeMbl. Kiaccudukaiys ocoObIX TOUEK

Tema 7. YpaBHeHHS B
YaCTHBIX ITPOU3BOAHBIX
NEePBOro NOPsiAKa

Henuneiineie HOPMAJIbHBIC CUCTCMBI U MCTOJbI UX PCHICHUS.
ypaBHeHI/Iﬂ B YaCTHBIX NPOMU3BOJHBIX IIECPBOIr0 MMOopsAAKa




TemaTn4yeckui miaan

KoaundecTBO 9acoB
Ounas popma o0yueHust 3aounas popma o0yueHust
B T.4. B T.4.
HaszBanus = & & =
o ) o < < o ) < <
coaeprKaTeJbHBIX MOAYJIeH ° = a3 = = S| 3 = =
= = 1) I E s 5 = 5 = 5 o=
a o o Q o 5
U TEM 8 = ] ) = = > = = [$) ) = B S
A = =2 g = 2 5] = Z = = 2
S| E| 59| SV 8| E|E|E|z2gE
= = | § 5&| 8] = ] 2 & | 5§ =
s %=/ = < t=) o) =
Q = = = o < s =
= | =( - e} = = < =
o = 19 =
Conep:kareJbHbIA MOOYJb 1
Tema 1. dnnemeHTapHDBIE
p 40 | 10 | 10 20
MeTO/bl MHHTEIrPUPOBAHMS
Tema 2. TeopeMbl
CylIeCTBOBAHUSA U 40 10 | 10 20
€IMHCTBEHHOCTH
Tema 3. Odmas Teopust
J- omt pw 66 | 16 | 16 34
JINHEHHBbIX YPABHEHH
Hmozo
no cooepicamenbHoOMy 146 | 36 | 36 74
Mmooynio 1

Coaepixare/ibHbIH MOIYJIb 2
Tema 4. KpaeBble 3a1a4u 26 6 6 14
Tema 5. O0mas Teopusi

N 50 | 12 | 12 26
JINHEIHBIX CHCTEM
Tema 6. Teopusi
YCTOMYHMBOCTH M 0CO0BIE 48 12 | 12 24
TOYKH
Tema 7. YpaBHeHHS B
YACTHBIX IPOU3BOJIHBIX 18 4 4 10
NEepPBOro NOPsiAKA
Hmozo
no cooepiicamenbHomy 142 | 34 | 34 74
Mooynio 2
Bcezo no oucyunnune 288 | 70 | 70 148

Texymuit KOHTPOJIb OCYIIECTBISETCS MyTeM HAMHCAHUS CAMOCTOSITETFHBIX U KOHTPOJIBHBIX
paboT Mo peleHnIo NPAKTUUECKUX 3aJaHU, MOAYIbHBIX KOHTPOJIBHBIX pa0dOT MO MPOBEPKE 3HAHUM
TEOPETUYECKHUX MOJIOKEHUH (OTpeIe]IeH A, TEOPEM U UX JI0Ka3aTeIbCTB).

B ydeOHOM mpolecce NPUMEHSIOTCS aKTHUBHBIE U WHTEPAKTUBHBIE (POPMBI MPOBEIEHUS
3aHATHI, BHEAYJUTOPHAs CaMOCTOSITENbHAass padoTa, OaIbHO-PEUTHHTOBAs CHCTEMa OLEHKH
YCIIEBa€MOCTH, JINYHOCTHO-OPUEHTUPOBAHHOE 00yUeHHe, TPOOIeMHOE 00yUeHNe.

Martepuan ~ u3nmaraeTcsi € HWCIOJIB30BaHHEM  OOBSICHUTEIHHO-MILTIOCTPATHBHBIX,
OBPUCTUUYCCKHUX M HMCCICAOBATCIBCKUX MCETOAOB IIPCIOJaBaHUA. HpI/I MMPOBCACHNHN JICKIIUU-
BU3yalIM3aluu JUisi  OOCYXKJEHHUS Marepualia I[IUPOKO HCIONB3YIOTCS  MYIbTUMEAHIHBIC
MPE3CHTAIINK, AHWMAIMU. Takke MPOBOAATCS JEKIMH NpoOJeMHbIe, OWMHApHBIE W C 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKAMHU.
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METOAUYECKHUE PEKOMEHJALOHNUA J1JIA TIPOBEAEHUWSA JIEKITMOHHBIX,

NPAKTUYECKHUX U IABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

n/n

Hazeanue memut

Konuuecmeo
uacoe

(OCHOBHBIE TTOHSATHSA B OIIpCACIICHUS. ITocTanoBku 3aJa4

2

[ IprMepbl MPUKIIAAHBIX 33124

YpaBHEHUS C pa3AeSIOIMMUCS IEPEMEHHBIMU

Ml —

HexoTopple  BUABI  ypaBHEHUM  NepBOro mnopsiaka  (OZHOPOIHOE,
KBa3HOAHOPOAHOE, IMHEitHOe, bepHynn)

YpaBHeHue B MOJNHBIX Auddepennnanax. MHTerpupyomui MHOKUTEb

IlocTanoBka 3aJa4du Komm JIA YypaBHCHUA IICPBOI'O IMOPpsAAKaA

Teopema [lukapa u ee 0600meHus. [Iponomwkenne pemenui

ypaBHeHI/IH, HC pa3pCHICHHBIC OTHOCUTCIIbHO HpOHSBOI[HOﬁ

YpasHenus Knepo u Jlarpanxa

VHTEerpUpyeMBbIE Cily4an YpaBHEHUH BBICHIETO NOPsIKA

[
oy = KN=1 E=C) BN o K9

Onpenenenre U CBOMCTBA IMHEHHOIO ypaBHEHUS N-IO NOpsIKa

12

Kpurepuii TMHENHONM HE3aBUCHUMOCTHU PEILIEHU OJHOPOAHOTO YPaBHEHUS

13

Teopema o cTpyKType o0OIIEro pemeHus JUHEHHOTO0 OJIHOPOIHOTO
YpaBHEHUS N-TO MOPSIKA

14

dopmyna Octporpajackoro JInyBuiis u ee IpuMEHEHHE

15

Jlunelinbie HEOTHOPOHBIE YpaBHEHUA. OThICKaHUE YACTHOTO PEIICHUS

16

JInHeliHbIe OHOPOAHBIE YPAaBHEHHUS C TIOCTOSTHHBIME KO3 QUIIMEHTAMH

17

JInHelHbIe HEOJHOPOAHBIE YPABHEHHUS CO CIICLUAJIbHOM IIPABOM YaCThIO

18

Ypaaenust Ditniepa u YeOpiépa

19

Kanonndeckue BUIbI TUHEHHBIX YpaBHEHUHN 2-T0 TOPSIKA U KPAECBBIX 3a]1a4

20

Kputepuii paspemimMocTy KpaeBoi 3a/1auu 11 ypaBHEHUs 2-TO MOpPsJIKa

21

Oyukuua ['puHa kpaeBoii 3agaun

22

Jluneitnpie cucteMbl. O0IIME TOHATHS U OTPeIeNIeHuUs

23

Kpurepuii TMHEHHON HE3aBUCUMOCTH PELIEHUN OAHOPOJHON CUCTEMBI

24

JIuHeitnas oqHOpOIHAS cucTEMA

25

JIuHeliHas HEOHOPOIHAS CUCTEMA

26

MatpudHasi S5KCIIOHEHTa U €€ CBOMCTBA

27

JluHeiiHas cuctema ¢ MOCTOSHHBIMU K03 puiineHTaMu

28

Y cToiunBOCTh 1O JIAITyHOBY

29

'Y CTOMYUBOCTH TUHENHOU CUCTEMBI

30

dynknusa JlsamyHnosa

31

Y cTOIUMBOCTD 1O IEPBOMY NPHUOIKEHUIO

32

ABTOHOMHEIC CHCTEMbI U UX CBOHCTBA

33

Knaccugukarus ocoObIX TOUEK

34

Henuneineie HOPMAJIbHBIC CUCTEMEI IICPBOTO MOPAAKA

35

JInHelHOe U KBa3WIMHEMHOE YPAaBHEHMS B YACTHBIX ITPOU3BOIHBIX IIEPBOIO
MOpsAKa

N[NNI NN D N[NNI N NN

BCEI'O

|
<




Tembl IPAKTHYECKUX 3aHATHH

Ne
n/n

Hazeanue memut

Konuuecmeo
uacoe

(OCHOBHBIE TTOHSATHSA B OIIpCACIICHUS. ITocTanoBku 3aJa4

2

[ IprMepbl MPUKIIAAHBIX 33124

YpaBHEHUS C pa3AeisSOIMMUC IEPEMEHHBIMU

Ml |—

HexoTopple  BUABI  ypaBHEHUM  NEepBOro  mopsiaka  (OAHOPOIHOE,
KBa3HOAHOPOAHOE, IMHEItHOe, bepHynn)

YpaBHeHue B MOJNHBIX Auddepennnanax. MHTerpupyomui MHOKUTEb

IlocTanoBka 3aJa4du Komm JIA YPaBHCHUS IICPBOIO IMOpAAKA

Teopema [Tukapa u ee 06061eHuUs. [IpomomkeHne peneHmnit

R|I| |

ypaBHeHI/IH, HC pa3spCHICHHbIC OTHOCUTCIIbHO HpOH3BOI[HOI>i

Ypasuenus Knepo u Jlarpanxa

VHTEerpupyeMBbIe Cilydan YpaBHEHUH BBICHIETO NOPsIKA

11

Onpenenenre U CBOWCTBA IMHEHMHOIO ypaBHEHUS N-IO NOpsIKa

12

Kpurepuii TMHENHONM HE3aBUCHUMOCTHU PEILIEHUI OJHOPOAHOTO YPaBHEHUS

13

TeopeMa o0 cCTpyKType o0OIIEro pemeHus JUHEHHOTO0 OJIHOPOIHOTO
YpaBHEHUS N-TO MOPSIKA

14

dopmyna Octporpajackoro JInyBuiis u ee IpuMEHEHHE

15

Jlunelinbie HEOTHOPOHBIE YpaBHEHUA. OTBICKAHUE YACTHOTO PEIICHUS

16

JIHEHBIE OJJHOPOIHBIC YPABHEHUS C TIOCTOSTHHBIMU KO3 PUITUCHTAMH

17

JInHeliHbIe HEOJHOPOHBIE YPABHEHUS CO CIIELUAIbHOM IPAaBON YacThIO

18

YpaBaenust Ditniepa u YeObiéna

19

Kanonnueckue BUIbI TUHEHHBIX YpaBHEHUHN 2-T0 TOPSIKA U KPACBBIX 3a]1a4

20

KpuTepuii pa3peiiuMocTy KpaeBoil 3a1auu A5l ypaBHEHHS 2-T0 MOpsIKa

21

Oyukuua ['puHa kpaeBoii 3agaun

22

Jluneitnpie cucteMbl. O0IIME TOHATHS U OTPeIeIIeHuUs

23

Kpurepuii TMHEHHON HE3aBUCUMOCTH PELIEHU OAHOPOJHON CUCTEMBI

24

JIuneiinas oqHOPOIHAS cUCTEMA

25

JIuHeliHas HEOJHOPOIHAS CUCTEMA

26

MaTtpudHasi S5KCIIOHEHTa U €€ CBOMCTBA

27

JluHeiiHas cuctema ¢ MOCTOSSHHBIMU K03 puiieHTaMu

28

Y cToiunBOCTh 1O JISAIIyHOBY

29

'Y CTOMYUBOCTH TUHENHOW CUCTEMBI

30

dynknusa JlsamyHnosa

31

Y CTOIUMBOCTD 1O IEPBOMY MPUOIIMHKEHUIO

32

ABTOHOMHEIC CHCTEMbI U X CBOHCTBA

33

Knaccugukaius ocoObIX TOUEK

34

Henuneineie HOPMAJIbHBIC CUCTEMEI IICPBOTO MOPAAKA

35

JInHeliHOEe U KBa3WIMHEMHOE YPaBHEHUs B YaCTHBIX IIPOU3BOAHBIX IIEPBOTO
MOpsiAKa

N[NNI N N[NNI N N

BCEI'O

|
<
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6. METOAMYECKHUE PEKOMEHJIAIIUU ITIO OPTAHU3ALINU

CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opraﬂmaunﬂ CaMOCTOSITEJIbLHOM paGOTLI CTYJICHTOB

n/n

Hazeanue memut

Konuuecmeo
uacoe

(OCHOBHBIE TTOHSATHSA B OIIpCACIICHUS. ITocTanoBku 3aJa4

4

[ IprMepbl MPUKIIAAHBIX 33124

YpaBHEHUS C pa3AeIsSOIMMUC IEPEMEHHBIMU

Ml —

HexoTopple  BUABI  ypaBHEHUM  NepBOro mnopsiaka  (OZHOPOIHOE,
KBa3HOAHOPOAHOE, IMHEitHOe, bepHynn)

YpaBHeHue B MOJNHBIX Auddepennnanax. MHTerpupyomui MHOKUTEb

IlocTanoBka 3aJa4du Komm JIA YPaBHCHUS IICPBOIO IMOpAAKA

Teopema [Tukapa u ee 06001eHus. [IpomomkeHne pemeHmni

RX|I| |

ypaBHeHI/IH, HC pa3pCHICHHBIC OTHOCUTCIIbHO HpOHSBOI[HOﬁ

YpasHenus Knepo u Jlarpanxa

VHTEerpUpyeMBbIE Cily4an YpaBHEHUH BBICHIETO NOPsIKA

11

Onpenenenre U CBOMCTBA IMHEHHOIO ypaBHEHUS N-IO NOpsIKa

12

Kpurepuii TMHENHONM HE3aBUCHUMOCTHU PEILIEHU OJHOPOAHOTO YPaBHEHUS

13

Teopema o cTpyKType o0OIIEro pemeHus JUHEHHOTO0 OJIHOPOIHOTO
YpaBHEHUS N-TO MOPSIKA

14

dopmyna Octporpajackoro JInyBuiis u ee IpuMEHEHHE

15

Jlunelinbie HEOTHOPOHBIE YpaBHEHUA. OTHICKAHUE YACTHOTO PEIICHUS

16

JInHeliHbIe OHOPOAHBIE YPAaBHEHHUS C TIOCTOSTHHBIME KO3 QUIIMEHTAMH

17

JInHelHbIe HEOJHOPOHBIE YPABHEHNUS CO CIIELUAIBHOM IIPAaBOM YacCThIO

18

YpaBaenus Ditniepa u YeObiéna

19

Kanonndeckue BUIbI TUHEHHBIX YpaBHEHUHN 2-T0 TOPSAIKA U KPACBBIX 3a]1a4

20

Kputepuii paspemimMocTy KpaeBoi 3a/1auu 11 ypaBHEHUs 2-TO MOpPsJIKa

21

Oyukuua ['puHa kpaeBoii 3agaun

22

Jluneitnpie cucteMbl. O0IIME TOHATHS U OTPeIeNIeHuUs

23

Kpurepuii TMHEHHON HE3aBUCUMOCTH PELIEHUN OAHOPOJHON CUCTEMBI

24

JIuneiinas oqHOPOIHAS cUCTEMA

25

JIuHeliHas HEOHOPOIHAS CUCTEMA

26

MatpudHasi S5KCIIOHEHTa U €€ CBOMCTBA

27

JluHeiiHas cuctema ¢ MOCTOSHHBIMU K03 puiineHTaMu

28

Y cToiunBOCTh 1O JIAITyHOBY

29

'Y CTOMYUBOCTH TUHENHOU CUCTEMBI

30

dynknusa JlsamyHnosa

31

Y CTOIUMBOCTD 1O IEPBOMY NPUOIIKEHUIO

32

ABTOHOMHEIC CHCTEMbI U UX CBOHCTBA

33

Knaccugukarus ocoObIX TOUEK

34

Henuneineie HOPMAJIbHBIC CUCTEMEI IICPBOTO MOPAAKA

35

JInHelHOe U KBa3WIMHEMHOE YPAaBHEHUs B YaCTHBIX IIPOU3BOAHBIX IIEPBOTO
MOpsAKa

O I R e N N N S R B R R R BN B RN AV B e I S GRS IR SN L O e S I I S N N R B R R N B RS

BCEI'O

148
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7.  KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

Teopetnueckue BOIpoCh

1. Teopema Komm-IIukapa mist ypaBHEHHsI IEPBOrO MOPSAJIKAa B CIydae MPSIMOYTOJIbHON
obnmactu  (#OKa3aThb SKBUBAJIGHTHOCTh 3a7aud  Komm W COOTBETCTBYIOLIETO
MHTETPAIbHOTO YPaBHEHUS).

2. JluHeitHOe HEOJHOPOJHOE ypaBHEHHUE MepBoro nopsaka. Pemenune merogom Jlarpanxka
(mpUBecCTH OMUCAHKUE METO/1a B 00ILEM BHJIE).

3. @dynnameHrtanmbHas cuctema pemeHuii (OPCP) nmHeitHoro muddepeHnnanTbHOro
YPaBHEHHS -T'O MOPSJKA C HEMPEpPhIBHBIMU KO3 duIeHTaMu (onpeaeneHue, 10Ka3aTh
cymectBoBanue @CP unu Teopemy 00 o01IeM perieHH YpaBHEHHU).

4. Tloctpoenue ¢pyHIaMEHTAIBHOM CUCTEMBI PEIICHUH JIMHEHHOTO OTHOPOTHOTO yPaBHEHHUS
N -T0 MOpsAKA ¢ TOCTOSHHBIMU K03 purimenramu.

5. Pemienue HEOTHOPOAHOTO JIMHEHHOTO MU(QHEPEeHIINATBLHOIO YPAaBHEHHUS -TO TOPSIKA C
MOCTOSTHHBIMU KO3()(UILIMEHTAaMH C MTPaBOM YacThIO B BUAEC KBa3UMHOTOUJICHA.

HpaKTI/I‘leCKI/IC YMCHHS OINUCBIBAOTCA THUIIAMU 3aJidd, KOTOPBIC HOJLKCH YMCThH PCIIATh

CTYyIEHT. OTH THUIBI COOTBETCTBYIOT TE€MaM IMPAKTHUUECKUX 3aHITHH, yKa3aHHBIX B pazjaene 5
HACTOSALIEH MPOTrpamMMBl.

8. OBPA3EL MOAYJBHOI'O KOHTPOJIA

TrOY BIO «TIOHELKWI HALIMOHAJILHBI YHUBEPCUTET»
q)aKy.]'ILTCT MAaTCMATUKU U I/IH(1)OpMaI_II/IOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxka
Ilpoepamma noocomosxu: oaxanaspuam

Cemecmp Tpemuii

Yuebnas oucyuniuna Jugppepenyuanvnsie ypasnenun

MOOYJIbHASA KOHTPOJIBHASI PABOTA Ne 1
BAPUAHT Ne 1

1. JluHeiiHOE HEOMHOPOIHOE YpaBHEHHE TIEPBOTro Nopsaka. MeTox Jlarpansa.
2. Pemmts 3amauy Komm: y" + y'2 = 2e7, y(0) = y'(0) =0

YTBepkIeHO Ha 3acefaHnt Kadeapbl MaTEMaTHUECKOro aHanu3a u 1uddepeHInanbHbIX YpaBHEHHH,
npotokol Ne  oT «_ » 20 T

3aBenyromnuii kageapoit Burt.B. Bonukos
[IpenonaBarens J.B. Jlumanckui

rOY BIIO JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
®dakyapTeT MATEMaTUKU U NHPOPMAITMOHHBIX TEXHOJIOT UM

Hanpasnenue noocomosxu: 01.03.01 Mamemamuxka
IIpoecpamma noocomoexu: baxanaspuam

Cemecmp Yemesepmuiii

Yuebnas oucyuniuna Hudhpepenyuanvnvie ypasnenusn

MOAYJBHASA KOHTPOJIBHAS PABOTA Ne 2
BAPUAHT Ne 1
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1. ®ynkuus ['puHa kpaeBoi 3agauu.

2. MHccnenoBaTh HyJeBOE pellieHHE CUCTEMbI HA YCTOWYMBOCTD 10 IEPBOMY MPUOIHKEHHUIO:
x =y, y=sin(x+y).

YTBepxIeHO Ha 3aceJaHUU KadeIpbl MAaTEMaTHIEeCKOT0 aHaIu3a U JuQepeHInaIbHbIX YpaBHEHHH,
pOTOKOJ Ne OT «__» 20 r.

3aBenyromnmii kKageapoit Bur.B. Boiukos
[IpenonaBarens J.B. JIumanckui

KpuTtepun oneHnBaHusi MOAYJIbHOT0 KOHTPOJIst Ne 1,2

Homep 3a0anusn Koauuecmeo d6annos
1-2 20
Bcezo 40

9. OBPA3EIl 9DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocevl K IK3aMeHy
DK3aMeH M0 TUCHUILIUHE SBisieTcs (OpMOi ceMeCcTpOBOTO KOHTPOJIs 3HaHUH. OH OTHOCHUTCA
K NPOMEXKYTOYHOM aTTeCTallMh, IO3TOMY TEOPETUYECKHE BOIMPOCH K HEMY COBIAJAKOT C
TEOPETHUYECKUMHU BOIPOCAMH K MPOMEKYTOYHOM aTTeCTalluk, NEPEYMCICHHbIMU B paszaene 7
Tekyien pabodeit mporpammsl. [IpakTuueckre HaBBIKA OMTUCAHBI TaM Ke.

TrOY BIO «TIOHELKHWI HALIIMOHAJILHBI YHUBEPCUTET»

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxa

IIpoepamma noocomoexu: oaxanaspuam

Cemecmp Yemesepmuiii

Yuebnas oucyuniuna uppepenyuanvusie ypasnenusn
BUJIET Ne 1

1. Teopema Komm-IIukapa st ypaBHEHUs IEPBOIO MOPSAAKA B CIydae MIPSIMOYTOJIBHON
obuacru.

2. Pemmwmts 3anaay Komm: vy’ + y'? = 2e™, y(0) = y'(0) = 0.

YTBepkIeHO Ha 3acefaHny Kadeapbl MaTEMaTHUECKOro aHanu3a u nuddepeHInanbHbIX YpaBHEHHH,
poTOKOJ Ne OT «__ » 20 T

3aBenyromuii kageapoit Bur.B. Bomnukos

IIpenonaBarens J.B. Jlumanckuit

Kpumepuu OoUeHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1-2 50
Bcero 100 6a.110B
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10. KPUTEPUU OLIEHUBAHUSA

B Tedenue kaxmoro u3 ceMecTpoB MPOBOAMUTCA MO JBE KOHTPOJbHBIE pabOTHI MO MPOBEPKE
HABBIKOB pEUIEHMs] MNpUMEPOB U 3agady. Kakgas KOHTpoOJIbHAs OLIGHMBAETCA HUCXOAS U3
MakcUMaibHbIX 25 OamnoB. OueHnBaeTcs MPaBUIBHOCTD U MOJIHOTA PEIIEHUs] TPUMEPOB U 3a]1a4.

B koHIIEe Ka)K10ro ceMecTpa NpOBOAUTCS MOAYJIBHBINA KOHTPOJIb. MaKCUMaIbHOE KOJIMYECTBO
3a MOJYJIbHBIN KOHTPOJIb — 40 6asioB.

ITo pe3ynbraTtam paboThl B 3 ceMecTpe BBICTaBIsETCS 3ayeT. Ecnu He 1ocTaTouHo 0aios,
MPOBOAMTCS 3adeTHas KOHTPOJIbHAs paboTa, colaeprkalash TEOPEeTUYECKHE BOMPOCHI M 3aJayd,
OLICHMBAETCA UCX0s U3 MakcuManbHbIX 100 O6asnos.

Pacnpeodenenue b6annos, Komopvie Mo2ym nOJAy4UMbL CHIYOEHNbL
6 npouecce uzyueHus OUCYUNIUHDL

Opranu3zanuoHHO- KonTposbhbie MonaynbHas Bcero
ydueOHast paboTa CTyJeHTa paboThl KOHTpPOJIbHAsI paboTa
Maxkcumym 10 GamioB Maxkcumym 50 Maxkcumym 40 6amioB Maxkcumym 100
0amioB OasIoB

DOk3amMeH B 4 ceMecTpe MPOBOAUTCS C IENbI0 TOBBIMICHUS PEUTHHTA CTYJIEHTOB.
Dk3aMeHaIMoHHas paboTa oleHuBaeTcs mocie 3amuThl MakcumMym B 100 OammoB. Orenka 3a
CEMECTp BBIUMCIACTCS KaK MaKCHUMallbHash W3 TOJYyYEHHBIX 3a CEMECTp M Ha DJK3aMeHE U
BBICTABIISIETCS COTJIACHO MIKane, npuHarod B JJonHY.

IlIxana coomeemcmeusn 641106 HaMMOHafleOﬁ uiKaie

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJe Ouenka nmo
no mkajie | 100-6anabHoi (3x3ameH, nud depeHIIHPOBAHHBII 3a4eT) rocy/iapcTBeH
ECTS HIKaJje HOM 1IKAaJIe

(3auer)
A 90-100 5 (oTAM4HO) 3aYTEHO
B 80-89 4 (xopor1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (YIOBJIETBOPUTETHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBJIETBOPUTEIIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOM cllaun
F 0-34 2 (HeyOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClTauyM MPH YCIOBUHU
00s13aTeIbHOTO HAbOpa JTOTIOJTHUTENIbHBIX 0aJII0B

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JIeK1MOHHBIE U MPAKTUYECKUE 3aHSITHSI IPOBOASTCSA B ayIUTOPHUSAX, OCHAIICHHBIX JOCKOWU M
KOMITJIEKTaMH MEOEIH.
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12. PEKOMEH/OBAHHASA JIUTEPATYPA

KoJu-Bo Hanuumne
Ne IK3EMILIAAPOB | 3JIEKTPOHHOM
HaumenoBanme
n/n B Ou0J/IHOTEKE BepCUM B
JJonHY IbC

Ocnoenasa numepamypa

1. Jlumancku#i, JI.B. JuddepeHunanpapie ypaBHEHUS:
yaeOnoe nmocooue. Y.1 / [I.B. JIumanckuii, I1.A. Mama-
pos; I'OY BIIO "Jloneuxkuil HalMOHAJIbHBIA YHUBEPCH-
ter", @akyapTeT MaTeMaTUKH U HWHOOPMAIMOHHBIX 20 +
texHojoruii, Kadenpa maremarndyeckoro ananusa u aud-
depennmanpHbix ypaBHeHui. - Jlonenk: ['OY BIIO

"TowHY™", 2019. - 142 c.

2. Jlumanckuii, J.B. JlubdepenuuanbHbie ypaBHEHUS:
yuebHoe mocodue. U.2 / JI.B. Jlumanckwuii, [1.A. Marma-
poB; 'OV BIIO "/lonenkuii HauMOHAJIbHBIA YHUBEPCHU-
ter", @akyiapbTeT MaTeMaTUKU H HHOOPMAIIMOHHBIX 20 +
texHojoruii, Kadeapa marematuueckoro ananuza u aud-
depennmanbubix ypaBHeHu. - Jonmeuk: ['OY BIIO

"ouHVY", 2020. - 166 c.

3. Ounmunmos, A.®. COopHHK 3amad mo AuddQepeHIraib-
HbIM ypaBHeHusM: [[lns By3o0B]. - 7-e u3n. - M.: Hayka, 157 —
1992. - 127 c.
Hononnumensnan 1umepamypa
4. [MouTpsrun, JI.C. OOGbikHOBeHHBIE auddepeHnnanIbpHbIe
ypaBHeHus: [yueOHuK s By30B] / JI.C. [lontpsrus. - 3-e 97 —

u3a. - Mocksa: Hayka, 1970. - 332 c.

13. HUHP®OPMAIUMOHHBIE PECYPCbI

KoHcnekT nekuuii, TeKCThl HHANBUYAIbHBIX 3a/laHUM, KHUTH U METOJMYECKHUE YKa3aHUs B
AIIEKTPOHHOM BHJI€ HAXOJISATCS MO CCBHIIKE:
https://drive.google.com/folderview?1d=0Bz84M0OCUwqC8bnhVR2RVXy1 DRGc&usp=sharing

Pabovas mporpamma paccMOTpeHa U IepeyTBepKIeHa Ha 3acelaHiH KadeIpbl
¢ u3MeHeHusIMu (0e3 n3menenuit) Ha 20 TO/I.

ITporoxoi Ne OT « » 20 r.

3aBenyrouuii kadeapoit

Pabouas mporpamma paccMOTpeHa U NepeyTBeprk/ieHa Ha 3acelaHiH Kadeapbl
¢ u3MeHeHusIMU (0e3 n3menenui) Ha 20 TOJI.

ITpotokomn Ne OT « » 20 T.

3aBemyromuit kadeapoit




