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1. Ilesn ocBOeHUsI AUCHUIIMHBI
Henbto  ocBoenmst gucummuimasl  (Moxyinst)  B1.B.JIB.03.01  «/luddepennuanbabie

ypaBHEHUS»  sABISETCS (HOPMUPOBAHHE W PA3BUTHE y CTYICHTOB TNPO(PECCHOHANBHBIX H
CTMEUUANBHBIX KOMIIETCHIIMH, MO3BOJSIONIMX HMM Ha 0a3e OCBOCHHBIX TEOPETUYECKHX U
MPAaKTUYECKUX OCHOB MAaTEMaTHYECKOTO ammapara OCYIIECTBISATH MPO(ECCHOHATBHYIO
NeqaTenbHOCTh. @DOpPMHUpOBAHME COBPEMEHHBIX TEOPETHUYECKHMX 3HAaHMH B 00JacTH
OOBIKHOBEHHBIX AH(epeHInaNbHBIX YpPaBHEHUH M NPAKTUYECKUX HABHIKOB B PEIICHUH U
WCCIICIOBAaHUH OCHOBHBIX TUTIOB OOBIKHOBEHHBIX AU ((epeHIInaIbHbIX YpaBHEHUH U UX CHCTEM.

2. Mecro qucuuniunsbl B crpykrype OITIOII 6akanaspuara
Hucnurnnuna b1.B.JIB.03.01 «/luddepenunanbupie ypaBHEHH» BXOJUT B BapUATUBHYIO
4acTh 00s13aTENIbHBIX AUCLUUIIMH MaTeMaTHYECKOI0 U €CTECTBEHHO-HAYYHOIO LUKJa. SBisercs
OJIHUM W3 HauyaJbHBIX pa3/Ie]IOB COBPEMEHHONW MaTeMaTHUKH W UIPaeT BaXHYIO pOJIb B
OCO3HAHHOM OCBOEHHHU JIPYTMX MAaTEMaTHYECKHX U MPUKIAJHBIX AUCHMIUINH, TaK KaK METOIbI
g depeHInaibHbIX YpaBHEHUM HAXOIAT caMO€ HMIMPOKOE MPUMEHEHHE BO MHOTHX HayKax, Ha
MEpBBIM  B3rJISA, BeCbMa OTJAJIEHHBIX OT MaTeMaTHKH. OTa JUCHMIUIMHA BMECTE C
MaTeMaTHYEeCKUM aHaJU30M, Teopuell (QYHKUMM KOMILJIEKCHOM MEpeMEHHON SBISIOTCS
(GbyH1aMEHTOM, Ha KOTOPOM CTPOUTCS BCS MaTeMaThyecKkas Hayka.
JuddepenunanbHble ypaBHEHUS MPEAIIECTBYIOT AUCIUILTNHAM: «YPaBHEHUS ¢ YACTHBIMU
MIPOU3BOIHBIMIWY, «Teopus urp» u ap.

3. PesyabTaThl ocBoeHust Jucuunaunbl (MoayJsi) b1.B.JIB.03.01 TuddepenunanbHbie
YPaBHeHHS

[Ipouecc u3ydeHus: TUCHUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEAYIOIINX
komriereHui B cootBeTcTBUU ¢ ®I'OC BO 1o naHHOMY HanmpaBJICHUIO:

Kon HaumenoBanue NHaukatop A0CTHKEHUS B pesynbTaTe ocBoeHUs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JUCLUIUIMHBI
U 00yJaroIUHCI10/17KeH
YK-6 YK-6 3HAaTh:

Crnioco6en ynpasnsate | YK 6.1: Mcnons3yer [enu u 3agaun HAyYHBIX

CBOMM BpEMEHEM, UHCTPYMEHTBI U METO/IbI UCCIIeI0BaHUM 1O

BBICTpauBaTh U YIPaBJIEHUS BPEMEHEM IIPU HAIPAaBIICHUIO

peaan30BbIBATH BBINOJIHEHUH KOHKPETHBIX NesITeNbHOCTH, Oa30BbIE

TPAEKTOPHIO 3a/1a4, IPOEKTOB IIPH MPUHIIMITEI K METOIbI HX

caMOpa3BUTHA Ha JOCTUKEHUH ITOCTABJIEHHBIX OpraHu3alyy; OCHOBHBIE

OCHOBE IIPUHLIAIIOB LEJIEH; UCTOYHHUKU HAyYHOMH

o0Opa3oBaHus B VYK 6.2: Onpenensier uHpOpMaluu U TpeOOBAHUS

TEUYEHUE BCCU )KU3HU | HPUOPUTETHI COOCTBEHHOM K [IPE/ICTaBICHUIO
JESTENBHOCTH, TUYHOCTHOTO MH(POPMALIMOHHBIX
pa3BUTHA U MaTepHaioB; CIIOCOObI
po(eCCHOHATIBLHOTO POCTa. OTIpe/IeIeHUs] BUIOB U TUIIOB
VK 6.3: OuenuBaer npo¢eccHOHATBHBIX 3aja4,
TpeOOBaHHUs pPbIHKA TPyAa U CTPYKTYpUpPOBaHHUE 33734
IPEUI0KEHUS Pa3IMYHbBIX TPy,
00pa30BaTENbHBIX YCIYT JUIS (dbopMynHupOBKa U3BECTHBIX




BBICTPAWBaHUs TPACKTOPUHU
COOCTBEHHOTO
po(eCcCHOHAIBHOTO POCTA;
podeccroHabHYIO Kapbepy U
OTIPEEIISICT CTPATEIHI0
po(heCCHOHATHLHOTO
pa3BUTHUA

YTBEPKICHUM, CICACTBUN U3
HUX

YMers:

CocrapisTh 00U M1aH
paboThI 1O 3aJJaHHOM TeMe,
npeiaraTb METO bl U
crocoOb1 00paboTKH
pE3yJabTaTOB, IPOBOIUTH
UCCJIEIOBAHUS 110
COTJIACOBAHHOMY C
PYKOBOJUTEIIEM IUIAHY,
IPEJICTaBIISITh TOTy4YE€HHBIE
pe3ynbTaThl, BHIOUPATh
HauboJee 3¢ pekTuBHBIE
METO/Ibl pEIIEHHsI OCHOBHBIX
THUIIOB 3ajad,
BCTPEYAIOLIUXCS B
MaTeMaTHKe.

OIlK-1

OIIK-1. Criocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHBIC U
o0TIenHXEeHEPHEIE
3HAHMS, METOBI
MaTeMaTHYECKOro
aHaau3a u
MOJIEIUPOBAHMSI,
TEOPETHYCCKOTO U

OKCIICPUMEHTAJIBHOI'O
HCCIICIOBAaHUA B

npodeccruoHambHON
JIeSATENLHOCTH

OI1K-1.1.

3HATH: OCHOBBI MaTEeMaTHKH,
(hM3MKH, BBIYUCIUTEIBHON TEXHUKH
1 IPOrpaMMUPOBaHHSI.

OIIK-1.2.

'YMETh: peliath CTaHIapTHbIE
podeCCHOHAIBHBIC 3a1a4H C
MpUMEHEHHEM
eCTEeCTBEHHOHAYYHBIX U
00IIenHKEeHEPHBIX3HAHUI ,,METO/IOB
MaTeMaTHIeCKOT0aHaTN3auMOIEITII]
OBaHMSI.

Bmaners:
CUCTCMATUYCCKNMU
3HAHUSMH 110 HaHpaBJ'IeHI/IIO
JIEATEIBHOCTH;
YTIyOJIEHHBIM 3HAHUSIMU T10
BBIOpPAHHOW HAINPaBJICHHOCTH|
MOJATOTOBKH, 0a30BLIMHU
HaBBIKAMU TIPOBEICHUS
Hay4HO-HCCIIEA0BATEIIbCKUX
padoT 1Mo MPEIOKECHHOU
TEME.




4. Ctpykrypa

u

coepKaHue

Auddepennuanbubie ypaBHeHUs

4.1. CtpykTypa IMCUUIIHHBI (MOIYJIfA)
OO0mast TpyI0eMKOCTh JUCIHUTIINHBI COCTABISET 2 3a4CTHBIC €IUHULIBI, 72 YacoB.

AUCIHUITIMHBI

(MoxyJist)

b1.B./1B.03.01

No/

HaumenoBanue
Pa3IeioB U TeM
JICITUTUTAHBI (MOJTYJIA)

ceMecTp

Bunbl yaeOHO# paboThl, BKIIIOYAsi CAMOCTOSATENBHYIO
paboTy CTYyICHTOB M TPYIOEMKOCTh (B Yacax)

AynurtopHas pabora

CamocTosaTenbHas

pabora

DOpMBI TEKYILETO

KOHTPOJIsS YCIIEBAEMOCTH
(o HezmensAM ceMecTpa).
DOpMBI IPOMEXKYT. aTTECT

BCEro

JICKIIMHA

JlabopaT. 3aHATHSA

Hp.BugsikoHTaK. pad.
Bcero

Kypcos. pad(.mpoekr)

IToaroroBska K 9K3.

Hpyrue Buasl c.p.

Co0ecenoBanne

Kaonoxkruvm
ITnorenka TecTor
IIpoBepka xkoHTp.pad
IIpoBepka pedepara
IMnorenka ncce u
Kypcosas pabota

Pasznea 1. InddepenunanbHbie ypaBHeHH

2 | TIpakr. 3aHATHS

1-ro mopsinka

1.1

3agauu, TPUBOIAIIHECS K
g depeHnanbHbIM
yYpaBHEHUSIM (YaCTHBIC
pereHus, oo
WHTETpaJ, o01mue
perieHus, moJie
HaIpaBJIEeHU W, N30 KJIUHBI )

4

2

1 1

1.2

YpaBHeHus ¢
pa3aenoIuMu
MIepeMEHHBIMU

13

OnHopoAHBIC U
MIPUBOIAIIUECS K HUM
ypaBHEHUS

1.4

JIunelinple ypaBHeHus 1-
ro Hopsijika

1.5

YpasHenue bepnymiu

1.6

YpaBHEHME B MTOJIHBIX
muddepeHnnanax.
HHuterpupyromui
MHOKHTEb

1.7

Teopema Komnm st
YPaBHEHUH NIEPBOTO




MopsiKa

1.8

VYcraHoBiieHue
JOCTATOYHBIX YCIOBUU
CYyILECTBOBAHUSA U
€AVMHCTBEHHOCTH 33/1a41
Kommm

1.9

Metoapl HaX0KAEHUS
0COOBIX penIeHui

1.10

YpaBHeHus,
HEpa3pelIeHHbIE
OTHOCHTEIHHO
MPOU3BOJHOMN

Paznea 2. /Indpdepennnan

bHBIC YPABHCHHS BBICIIUX MMOPAAKOB

21

HuddepenunanbHble
YpaBHEHHSI BBICIIIUX
MOPSIIKOB (pa3periiMble B
KBajpaTtypax, QyHKIH
Komm, onHopoaHbie 1
000011IeHHO-0JTHOPOTHBIE
YpaBHEHUS)

4 |2 1 1

2.2

OO6mrast Teopust ypaBHEHHU I
N-To mopsiKa ¢
MOCTOSTHHBIMH

ko3 urmenTamu

2.3

Heonnopoansie
ypaBHEHUS 2-TO TOPsIKA

2.4

Kpaesrbie 3agaun. 3aayua
[lIrypma — JInyBuiis

Pasznen 3 Cucremsl JnHel

HbIX T} (pepeHnuaIbLHbI

X ypa

BHEeHUM

3.1

OOmast Teopusi JHMHEHHBIX
CHCTEM
mddepeHnanbHbIX
YPaBHEHUN

4 (2 1 1

3.2

CucteMbl TMHEHHBIX
YPaBHEHUH C
MOCTOSTHHBIMU
KoddumeHTaMu

3.3

ITonsATHE O
mddepeHnanbHbIX




YPaBHEHUSX B YACTHBIX
IIPOU3BOIHBIX.
JIuHeHliHbIE YpaBHEHUS B
YaCTHBIX ITPOU3BOJHBIX |-
ro nopsiaKa

UTtoro

72

18

16

38

3auer

4.2. Conepxanue I CHUNTUHBI(MOILYJIs)
Paszpen 1 Indppepenunanbubie ypaBHeHus 1-ro nopsjaka

Tema 1.1.: 3amaun, npuBoasmmecs K auddepeHInaTbHbIM YpaBHEHUSAM (YacTHBIE pelIeHUs,
o0t uHTErpa, odlme peneHus, nojie HanpaBIeHUH, H30KJIUHBI)

Tema 1.2.: YpaBHeHHS C pa3IesSONIMMU TEPEMEHHBIMU

Tema 1.3.: OgHOpOHBIE U TPUBOIAIIUECS K HUM YPAaBHEHUS

Tema 1.4.: Jlu"eiinsie ypaBHeHuUs 1-ro nopsiaka

Tema 1.5.: YpaBuenue bepuynnu

Tema 1.6.: YpaBaenue B noaubix quddepennnanax. MHTerpupyronmi MHOKUTEb
Tema 1.7.: Teopema Kommu s ypaBHeHuid 1-ro nopsiaka

Tema 1.8.: YcraHoBieHHE JOCTATOYHBIX YCIOBHM CYIIECTBOBAHMS M €IMHCTBEHHOCTH 3aJlayu
Komm

Tema 1.9.: MeTo 161 HAXOXKICHHS OCOOBIX pEIICHUI
Tema 1.10.: YpaBHeHUs1, HEPA3PEILICHHBIE OTHOCUTEIBHO MPOU3BOTHOM
Pazpnen 2 Inddpepenunanbibie ypaBHEHUS! BHICIIHX MOPSAIKOB

Tema 2.1.: /IluddepeHimanbbie ypaBHEHUST BBICIIUX MOPSAKOB (pa3pelimmbie B KBaIpaTypax,
¢byukus Ko, oHOpoHBIE U 00001IIEHHO-0JHOPOTHBIE YPAaBHEHUS)

Tema 2.2.: OGmmas Teopus ypaBHEHUI N-T0 MOPSAIKA C MOCTOSIHHBIMU KO3 PULIneHTaMU
Tema 2.3.: HeogHopogHble ypaBHEHMS 2-TO NOPsIKA

Tema 2.4.: Kpaesble 3agaun. 3agaua Ultypma — JInysusis

Pa3nes 3 Cucrembl inHeiiHbIX AU (epeHINaNbLHBIX YPABHEHUH

Tema 3.1.: OGmmas Teopus TMHEHHBIX cUcTeM AU depeHInaTbHBIX YpaBHEHHH




Tema 3.2.: CucteMbl TMHEHHBIX YPAaBHEHUH C TOCTOSHHBIMHU KO3 PHUIIMEHTaMH

Tema 3.3.: [lonsaTue o quddepeHInaTBHBIX YPAaBHEHUSX B YACTHBIX MPOU3BOIHBIX. JINHEHITHBIE
ypaBHEHUS B YACTHBIX MMPOU3BOIHBIX |-T0 MOpsiKa

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTHBHBIC U WHTEPAKTHBHBIC (POPMBI: JICKIIUHU, TIPAKTHYECKUE 3aHATHS, KOHTPOJIbHBIE paboThI,
KOJUIOKBHYMBI, 3a4€Thl U OK3aMEHBI. B TedeHue ceMecTpa CTYACHTBI pelIatoT 3a/1a4i, yKa3aHHbIE

MpernoaaBaTCICM.

6. YuedHO-MeTOANYECKOE

Ouenoynpie

odecrmeueHue
cpeacTBa Jisi  TEKYIIEro KOHTPOJS YCHeBaeMOCTH,

aTTecTalliy 110 UTOTaM OCBOEHUSI M CIMIIJIMHBI.
6.1. Ilnan camocTosATe/ILHOM PadoOThI CTYACHTOB

CAMOCTOSITEIbHOH  paldoThl  CTY/ACHTOB.
NPOMEKYTOYHOM

Ne i/ HaumeHoBanue Bup camocrositesbHOI Tpyroemkocts (B
pasjaesa (TeMbl) padoThI aKaJeMUYeCKUX 4acax)
1 VYpaBuenue Ditnepa Pemenne 3amau u 4
yIpaXHEHHI
2 Meton Diinepa s Pemienne 3amau u 4
JIMHEWHBIX YPABHEHUN | YIpaKHEHUUN
3 Merto1 U30KINH Pemenue 3amay u 4
yIpaxHEHUI
4 CucreMsl JIMHEHHBIX Pemenue 3amay u 4
YpaBHEHHH C yIpaxKHEHHI
MTOCTOSIHHBIMU
ko3 urnmentamu
5 OcoOble penieHust Pemenue 3amay u 5
yIpakKHEHHUI
6 CocraBiieHue Pemenue 3amay u 5
muddepeHnanTbHBIX YOPOKHCHUH
ypaBHEHUH
7 HuTterpupytomniue Pemenne 3anau u 4
MHOYKHUTEIN yIpaXHEeHU
8 Merton BapHraruii Pemenue 3amay u 4
MTOCTOSIHHBIX yIpaXHEeHU
9 dyHIaMeHTanbHas Pemenue 3amay u 4
CHCTEMA PEIICHUHN yIpaXHEHUIN

OneHouyHble cpeacTBa A TEKyHIero KOHTPOJS YCIHEBAeMOCTH M IPOMEKYTOYHOM

aTTrecTaluu

Kpurtepun oneHKkn npoMe:KyToO4HOM aTTecTanuu B gopme 3a4era

OueHka

XapakrepucTika TpeOoBaHM K pe3ylbTaTaM aTTecTaluu B (hopMme 3aueTra




«3auTeHO» TeopeTnueckoe cojepikaHue Kypca OCBOCHO MOJIHOCTBIO 06e3 MpoOeIoB WK B
LEJIOM, WM OOJIBIIEH YacTho, HEOOXOJMMBIE TPAKTHYECKHE HAaBBIKK pabOTHI ¢
OCBOCHHBIM MaTepuanoM Cc(HOPMHUPOBAHBI UM B OCHOBHOM C(hOPMUPOBAHHI,
BCe WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yaeOHbIX
3aJJaHU BBITIOJIHEHBI, OT/ICIbHBIC U3 BBINIOJIHEHHBIX 3aJaHUN COJIEpKAT
OLLIMOKHU.

«He 3auteno» | Teopernueckoe cojepixaHue Kypca OCBOEHO YaCTUYHO, HEOOXOUMbIE HABBIKU
paboTel He cHOPMUPOBAHBI HITU CHOPMHUPOBAHBI OT/ICITHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOU porpaMmMoil 3aaHuil He
BBITIOJTHEHO JTUOO BBITIOJIHEHO € TPYObIMU OMIMOKAaMU, Ka4eCTBO UX
BBITIOJTHEHUS OIICHEHO YUCJIOM 0aJlsIOB, OJIU3KUM K MUHUMYMY.

6.2. Meronnyeckue yKazaHusi 10 OPraHU3alUH CAMOCTOATE/IbLHON padoThl

CamocrosiTenibHasi paboTa SBIAETCS OJHUM M3 BHAOB Yy4EOHOM JESATEIHHOCTH
oOyyarouuxcs, CHOCOOCTBYET  pa3BUTHIO  CAMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH U
OpraHM30BaHHOCTH, TBOPYECKOTO0  MOAXOJAa K  pelIeHHo mpolieM  y4yeOHOro U
po¢heCcCHOHAITBHOTO YPOBHSI.

AynuTtopHas camocTosiTellbHasg paboTa 1Mo y4eOHOW AMCHUUIUIMHE OCYLIECTBIISIETCS Ha
y4eOHBIX 3aHATHUSAX 10 HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOIaBATENsl U [0 €T0 3a/1aHUIO.

BueaynutopHas camocTosTenbHAs paboTa BBIMOIHIETCS 10 33aHUIO MpernoiaBaTess 0e3
€ro HEMoCPeICTBEHHOTO Y4acTHsl.

Bupl 3apanuii 4711 BHEAyTUTOPHOM CaMOCTOSTEILHON PabOThI, X XapaKTep, YUUTHIBATh
cnenuduky u3ydyaeMon yueOHO! AUCIUIUIMHBI, HHAUBUAYATbHBIE 0COOCHHOCTH 00yJaromerocs.

KonTponb camoctosiTenbHON pabOThl M OLIEHKA €€ pPEe3y/lbTaTOB OpPraHu3yeTcsl Kak
€IMHCTBO JBYX (hopm:

1.caMOKOHTPOJIb M CAMOOIIEHKA 00Yy4aroIIerocs;

2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPETOAaBaTeIsl.

Opranusanusi 1 pyKoBOJCTBO AyJIUTOPHOI CAMOCTOSAITEILHOM PadoThI

AynuTopHas caMoCTosTeIbHasi paboTa MO JUCLMILIMHE BBIMOIHIETCSA HA y4EOHBIX 3aHATHIX
10/1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTelis U MO €ro 3a/1aHuIo.

OCHOBHBIMU BUJAMH ayIUTOPHOI pabOTHI CAaMOCTOSATEIHHON PaOOTHI SIBISIFOTCS:

- BBITMIOJTHEHHE JIA0OPATOPHBIX M MPAKTHUECKUX PAOOT OCYIIECTBISAETCS Ha J1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBHH C rpadukom ydeOHOro mporecca. s obecrnieueHus
CaMOCTOSITENIbHON pabOThl MpenoaBaTesiMi pa3padaThIBAIOTCSI METOJMYECKHUE yKa3aHUs IO
BBITIOJTHEHUIO JTA0OPATOPHOM /IPAKTUUECKON PabOTHI.

PaGora ¢ mureparypoil, JpyruMu HCTOYHHUKAMU HH(POPMAIMH, B T.4. SJICKTPOHHBIMHU,
MOXET pEealn30BbIBAThCS HAa CEMHUHAPCKUX W MPAKTHUYECKUX 3aHATUAX. JlaHHBIE MCTOYHUKH
nH(OPMALIUKA MOTYT OBITh MPEICTaBICHBI HA OYMaXHOM W/ 3JIEKTPOHHOM HOCHUTENSX, B TOM
yucne, B ceTu MHTepHeT.

[IpenogaBatens Qopmynupyer 1enb paboThl ¢ AAHHBIM U HCTOYHHKOM HH(OpMAIIHH,
oTpeenseT BpeMs Ha MpopaboTKy JOKyMeHTa U pOpMy OTUETHOCTH.

Cam0 ¥ B3aMMOIPOBEPKA BBINOJIHEHHBIX 3a/JlaHUM Yallle BCEro HCIOJIb3YyeTCsl Ha
CEMHUHApPCKOM, MPAKTHUECKOM W JIPYTUX BUAAX 3aHATUH. [IpobnemHas /cuTyanMoHHas 3agada
JOJKHA UMETh YETKYI0 (hOPMYIHUPOBKY, K HEH JOMKHBI OBITh TIOCTaBJICHBI BOMPOCHI, OTBETHI Ha
KOTOpble HEOOXOaUMO HaWTH U O0O0OCHOBaTh. KpuTepuu OLIEHKH MPaBUILHOCTH PEIICHUS
MPOOIEeMHOM/CUTYAITMOHHOH 3a7]a4i JOJDKHBI ObITh U3BECTHBI BCEM O0YJAIOIIMMCS.

Opranusanusi 1 pyKOBOACTBO BHEAayIMTOPHOH PadoThl




BueaynuropHas camocTosiTesnibHasi paboTa BBINOMHAETCS MO 3aJaHUIO MPENojaBaTeisi, HO
0e3 ero HermoCpeACTBEHHOTO yYaCTHSI.

[Ipu npenbsiBiieHMH BUJIOB 3aJaHUN HA BHEAYIUTOPHYIO CaMOCTOSITEIIbBHYIO pPaboTy
PEKOMEHIYETC Sl UCTOJIb30BaTh MU (HepeHIMPOBAHHBIA MMOAX0JI K YPOBHIO MOIATOTOBICEHHOCTH
obOyuatomerocss.  I[lepen  BBIIOJIHEHWEM  BHEAYIUTOPHOM  CaAMOCTOSITENILHOW  pabOTHI
MpenoaaBaTeNib MPOBOJAUT KOHCYJIbTALMIO C OMpEIeJICHUEM e 3aJaHusi, €ro COACp)KaHUS,
CPOKOB BBHITIOJHCHHS, OPHEHTUPOBOYHOTO OO0BeMa pabOThl, OCHOBHBIX TpeOOBaHWH K
pe3yibraTtaM paboThl, KPUTEPUEB OIICHKH, ()OPM KOHTPOJIS U IEPEUHS JIMTEpaTyphl. B mporecce
KOHCYJbTAIlMM  TPETOJAaBaTeb NPEIYNPESKIAET O BO3MOXKHBIX THIUYHBIX  OIMUOKAX,
BCTPEYAIOLIUXCS TIPU BBIMIOJTHEHUH 3a/IaHUS.

Jis  MeTogudeckoro oOecredeHuss W PYKOBOJCTBA CaMOCTOSTEIBHOW paboTOd B
00pa3oBaTeIbHOM  YYPEXKJEHUU pa3pabaTbIiBalOTCsl  ydeOHbIE TMOCOOHS, METOJMYECKHe
PEKOMEHIAlIUK TI0 CaMOCTOSITEILHOM MOATOTOBKE K Pa3IMUYHBIM BUJAM 3aHATUA C Y4ETOM
CHEIUATBFHOCTH YYeOHOW JUCHMIUIMHBI, OCOOCHHOCTEW KOHTHMHTEHTAa CTYACHTOB, O0ObeMa U
COJIep’KaHUsl CaMOCTOSTENbHOM paboThl, (POPM KOHTPOJIS U T.II.

CamocrosiTenbHasi pabOTa MOXET OCYHIECTBIATHCS HWHAMBUIYATbHO WM TpyNIIaMu
CTYJICHTOB B 3aBUCUMOCTH OT II€JId, 00beMa, KOHKPETHON TEMAaTUKU CaAaMOCTOSTEILHON paboTHI,
YPOBHSI CIIOKHOCTH, YPOBHS TIOJATOTOBJICHHOCTH O0YYarOIIHXCS.

Bumamu 3ananuii 1u1si BHEAyTUTOPHOU CaMOCTOSITEIHHOM paOOTHI MOTYT OBITh:

- JUIA OBJIQJICHUS 3HAHUSMU: YTEHUS TEKCTAa; COCTABJEHHUS IJIaHA TEKCTa; rpadudeckoe
M300pakeHUE CTPYKTYpPhl TEKCTa; KOHCTIEKTHPOBAHUE TEKCTA; BBIMMCKU M3 TEKCTa;, paboTa co
CJIOBapsIMM M CIpPaBOYHUKAM; Yy4eOHO-HCCIeoBaTeNbckas paboTa; WCIOIB30BaHUE ayauo M
BHUICO3AMNCEN, KOMIBIOTEPHOU TEXHUKU U MIHTEpHET pecypcoB u ap.;

- ISl 3aKpeIUIeHHs] U CUCTEMaTH3alluy 3HaHUM: paboTa ¢ KOHCHEKTOM JIEKIIMH; MOBTOPHAs
paboTta HaJ y4eOHBIM MaTEpHUAJIOM; COCTABJICHHE TIJIaHa, TE3UCOB OTBETA; COCTABIICHHE TAOJIHII,
pedycoB, KpOCCBOPJIOB, TJiOoccapusl [jsl cHCTeMaTH3aluu Y4eOHOro Marepuaia; H3ydeHHe
CIIOBapeil, CIpaBOYHUKOB; OTBETHl Ha KOHTPOJIBbHBIE BOIPOCHI, aHAIUTHYecKas o0paboTka
TEKCTa; MOAr0TOBKA COOOIIEHUH K BBICTYIUIEHUIO HAa CEMUHape, KOH(PEepeHIIUH; OAr0TOBKA

pedepaToB, OKIAIOB; COCTaBICHUE OMOTrpaduii, 3aJaHUN B TECTOBOM opMe U Ip.

- s (GopMHpOBaHUS YMEHUH: pelIeHHe 3a/Jad U YIPaKHEHUH Mo o0pasily; pelieHue
BApUATHBHBIX 3aJa4 M YIOPAKHEHUW; COCTaBICHHME CXEM; pEIICHHE CHUTYallMOHHBIX
MIPOM3BOJICTBEHHBIX 3a/a; IMOATOTOBKA K JIEJOBBIM M POJIEBBIM WIrpaM; MPOEKTUPOBaHUE U
MOJIETUPOBAaHUE Pa3HBIX BUJOB M KOMIIOHEHTOB IMPO(eccnoHanbHOM AeATeIbHOCTH, IOITOTOBKA
Mpe3eHTAlNi, TBOPYECKUX IPOEKTOB; MOJArOTOBKA KYPCOBBIX U BBIYCKHBIX PadOT; OMBITHO-
JKCIEpPUMEHTaJIbHas paboTa; MPOEKTUPOBAHKUE U MOJICIIMPOBAHKE PA3HBIX BUIOB U KOMIIOHEHTOB
npodeccHoHaNbHOM eI TEIBHOCTH U p.

s oOecniedyeHuss BHEAyIUTOPHOM CaMOCTOATEIBHOW pabOThl MO AUCHUIUIMHE
MpernojaBaTesieM pa3pabaTbIiBaeTCs MepeueHb 3aJaHui Al CaMOCTOSTEIbHONU paboThl, KOTOPBIN
HeoOxomuM  ans  3(pPEeKTUBHOrO ympaBiIeHHS JaHHBIM BUIOM Y4YEOHOW JAEATEeIbHOCTU
oOyuaronuxcs.

[IpenogaBaTenb OCYIIECTBIIAET YIpPaBIECHUE CAMOCTOSITEILHOM paboToil, perynupyer ee
00BbeM Ha OJIHO y4eOHOE 3aHATHE M OCYIIECTBIISET KOHTPOJb BHITIOJHEHHS BCEMHU CTYICHTAMHU
rpynmnsl. s yno6cTBa mpenoaaBareiab MOKET BECTH BEJOMOCTh y4eTa BBIOJIHEHUS MUHUMYyMa
3a/laHu#, HEOOXOAUMBI JIJIs IOTYCKa K HTOrOBOM aTTecTalliy Mo JUCHHUTIIIHHE.

B mpomecce  camocrosiTenbHOM  pa®OTBI  CTyAEHT  HpHOOpeTaeT  HaBBIKU
CaMOOpTraHU3alINH, CaMOKOHTPOJIA, CaMOYIIpaBJIEHUs U  CTAHOBUTCA AKTUBHBIM
CaMOCTOSITENIbHBIM CYOBEKTOM y4eOHOM AeITeTbHOCTH.

CTyneHT caMOCTOSITENTFHO OTPEENseT PEeKUM CBOEH BHEAYIUTOPHOU pabOThl M Mepy
TpyJda, 3aTpauyMBaeMOr0 Ha OBJIAJIEHUE 3HAHUSIMH W YMEHUSAMHM [0 KaXJOW IUCLIMILIMHE,
BBITIOJIHSET BHEAYTUTOPHYIO paldOTy MO WHAMBHAYaIbHOMY IIJIaHy, B 3aBUCUMOCTH OT
cOOCTBEHHO MOATOTOBKH, OI0O/PKETa BPEMEHH U JPYTUX YCIOBUIA.



EXenHEeBHO CTYAEHT OJDKEH YAEIATh BBIIIOJHEHUIO BHEAYJAUTOPHOM CAMOCTOSTEIbHOU
paboThI B CpeIHEM HE MEHEE 3 4acoB.

[Ipu BBIOJHEHWH BHEAYAUTOPHOM CAMOCTOSITEILHON pabOTHI CTYIEHT HMMEET MpPaBo
oOpamatbcss K MPENoJaBaTeNI0 3a KOHCYNbTAIlMEH C LENbI0 YTOYHEHHUS 3ahaHusi, (OpMbI
KOHTPOJISI BBIITOJIHEHHOTO 3aJaHUs.

6.3. MarepuaJibl JJI NPOBeJAeHUs] TeKylLIero U MPOMeKYTOYHOr0 KOHTPOJISA 3HAHMI
CTY/ICHTOB

Ilepeuenv npumepnvix 60npocos u 3a0anuil 071 CAMOCHOAMENbHOI PAdOMbL.

1. Kakoe ypaBHEeHUE Ha3bIBaeTCsl OOBIKHOBEHHBIM TG (epeHIInaIbHbIM YpaBHEHUEM ?
[opsinox auddepennmanbHOro ypaBHeHus. YTo Ha3bIBAIOT pellIEHUEM

T depeHInanbHOro ypaBHEeHUs?

2. Kakoe ypaBHEHHE Ha3bIBAETCSl YpaBHEHHUEM IIEPBOTO MOPSIIKA B YACTHBIX
npon3BoHbIX? [IoHATHE TOIHOTO HHTEerpana. JInHeliHble 1 HEMMHEHHbIE 3a1a4H.

3. 'eomeTpuueckas HHTEPIIPETALINS YPaBHEHUS [IEPBOTO MopsAaKa U ero peuienus. [lose
HaTpaBJIeHNH, HHTETpasbHbIe KpuBbie O.J[.Y.?

4.Kakoe ypaBHEHHE Ha3bIBAETCS YPAaBHEHUEM C Pa3ACSIOUIUMUCS IEPEMEHHBIMU?
Merton pemenus nuddepeHIaibHOro ypaBHEHHS C pa3IesIOIIMMUCS TepEMEHHBIMU ?
5. Kakue ypaBHEHHUs IEPBOTO MOPSIKA HA3bIBAKOTCS TUHEUHBIMU? JINHEHbIE
OJIHOPOJIHBIE M HEOTHOPOJHBIE ypaBHEHUsA? MeToabl ux pemieHus. Y paBHeHne bepHymmn
U €ro pemieHue?

6. Kakoe nuddepenunanbHoe ypaBHEHUE Ha3bIBA€TCS OJHOPOIHBIM YpaBHEHUEM
nepBoro nopsaka? MeToabl €ro pemeHus.

7. 4To Takoe MoJHbIA nuddepennuan? YpaBHeHus B modHbIX quddepennnanax?
Metobl UX penieHus.

8. 4TO Takoe MareMaTrdeckast MoJelb? JTalnbl MOCTPOCHUSI MATEMAaTUYECKON MOJIENIH
npouecca wiu sBiaeHus? [Ipumeps! npocteifux Moaeneit Ha 6a3e quddepeHunaiIbHbIX
ypaBHEHUH MTepBOro nopsiaka?

9. nmpocTeire ypaBHEHUS BbICHIUX MOPSAIKOB U UX PELIEHUS METOJA0M MOHMKEHUS
nopsaka?

10. nuneiHbIe T PepeHnnanbpHpIe ypaBHEHHsI BTOPOTO MOpsiika U uXx pemenus? Kakue
JIMHEWHbIEC YPAaBHEHMS HA3bIBAIOTCS OJTHOPOJHBIMU U HEOJHOpOoIHbIMU? Teopema o
CTPYKTYpE pEeLIEHUs JIMHEWHOTO OJHOPOJIHOIO U HEOJHOPOIHOTO ypaBHEeHUs? Pemenus
HEOJHOPOJAHOTO YPaBHEHUS B Cllydae CIELUaIbHOM IPpaBoil 4acTu, METOI0M Bapualuu
MIPOU3BOJIbHBIX MOCTOSTHHBIX?

11. maTremaTuyeckue Mojenu Ha 6aze ypaBHeHU BToporo nopsaka? [Ipumepsl Moaeneil.
Kpaessbie 3anaumn.

Bonpocw k 3auemy:

1. OcHOBHBIE MOHATHS TEOPHH OOBIKHOBEHHBIX AU ((epeHInanbHbIX ypaBHEHUHN —
MOPSIIOK YPAaBHEHM I, TEOMETPUUECKAs UHTEPIPETalsl YpPaBHEHHUS U €r0 PELEHus, U T.JI.
Teopema cyiiecTBOBaHUS ¥ €IMHCTBEHHOCTHU peleHus 3agaun Komm.

2. luddepenunanbHble ypaBHEHUS IEPBOTO MOPSAKA C PA3IEISAIONUMUCS
NepeMEHHBIMH, CTAHAPTHBIA BUJ U METO/IbI PELLICHHUS.



3. JIuneliHble ypaBHEHHUsI IEPBOTO MOPsAKA-CTaHAAPTHBIM BUJI M METObI PELICHUS.
VYpasHeHnue bepryim.

4. OmHopoanbie muddepeHIraTbHbIC YPaBHEHUS — CTAHJAPTHBIN BUI U METOIBI UX
pelIcHHS.

5. YpaBHEHHS B MOJHBIX AU PEepeHIIHaNaX - CTAHAAPTHBIA BUJI M METOIbI MX PEIICHUS.

6.1Ipocreiimue ypaBHEeHUs TIEPBOTO MOPSIKA HE Pa3pelIeHHbIE OTHOCUTEIBHO
Npou3BOAHOM. YpaBHeHus Jlarpanxka u Knepo-ctangapTHBIN BUT U METOJIBI UX
peLIEeHHUS.

7. lIpocteiime ypaBHEHHUS BBICIIUX NOPSAKOB-CTAaHAAPTHBIN BUJT U METOJIBI UX
peLIeHHUS.

8. JluneltHble OTHOPOIHBIC YPABHEHHS BTOPOTO MOPSAKA-TEOPEMa O CTPOCHUH PEIICHUS
Y METOJIbI €T0 PEIICHUS.

9.JIuHeitHble HEOTHOPO/IHBIE YPABHEHHUSI BTOPOTO MOPSKA —TE€OpEMa O CTPOEHUHU OOIIEero
pEeICHNA U MECTOABI pCHICHUS Bapnauneﬁ IIPON3BOJIBHBIX ITOCTOAHHBIX.

10. JIuneiiHbIe HEOJHOPOAHBIE YPABHEHUS CO CIIELMAIBHON ITPaBOM YacCThIO.

11. OGmue nousTHS 0 cucTeMax auddepeHInaTbHbIX ypaBHeHUH. HopMansHbIe
cucteMbl TuddepeHITUaATBHBIX YPaBHCHHM.

12. KpaeBbie 3amaum I JIMHEWHBIX YpaBHEHWW BTOporo nopsaka. Kimaccuduxarms
KpaeBbIX 3aJau-IHMHeHHast, OJHOPOAHASI U HEOTHOPOIHAs KpaeBas 3ajaya.

13.IIpubinKeHHOE MHTETpUpOBaHUE cUcTeM MU epeHIInaTbHbIX YpaBHEHUHN 1
ypaBHEHUH BbICIINX NMOPsAKOB. HTerpupoBanue auddepeHmaibHbIX ypaBHEHUN ¢
MTOMOIIBIO PSOB.

14. udddepennmanbubie ypaBHEHHS B YaCTHBIX POU3BOIHBIX IIEPBOTO MOPSIAKA.
VYpaBHeHUsI TMHEHHBIE OTHOCUTENILHO MPOU3BOIHBIX (YACTHBIE CIIydal HHTETPUPOBAHUSA).

KoHTpoJsibHbIe M HHAUBHAYAJIbHbIE 3aJaHUS
OO0pa3ubl MHAUBUAYAJIBHBIX 3aJaHHUI



.G +2x)y2dy = xdx; 2. dy= 1oy

Juddepenuuaibibie ypaBHEHHS NEPBOr0 MOPAIKA

C nomo11bI0 N30KINH U300pa3uTh CXEMaTUUECKU PEILICHUE YPABHEHUS
2(y+y')=x+2.

Pemuth YpaBHCHUA, IIPU H€06XOI[I/IMOCTI/I CBCIM UX K YpaBHCHUAM C PA3ACIAIOIIUMHUCA
NEPEMECHHBIMUA

2 yr
dx; 3. = = Xcos?y;
y

1—x?

L yxeY =e¥, y(1)=0; 5. 2(x+Yy)dy+(3x+3y—-1)dx=0, y(0) =2.

Pemuth OJHOPOOHBIC YPABHCHUS

XY —y?=2x% 2. xy' =y(ny—Inx); 3. xydy—y’dx = (x+ y)*e Y*dx;

= XH2VT3 g (y2_gx)dy +2xydk =0, y(0) = 1.
4x-y-3

Pemuts ypaBHEHUS, TPH HEOOXOIMMOCTH CBE/IS MX K JIMHEHHBIM

1. y'+2xy=xe’x2; 2. 2ydx+(y* —6x)dy =0; 3. xy’'=y+Xx°CoSX;

[EE

o

9.
1.

4.

-1y —xy=x*—x, y(2) =15, 5. y'+2xy=xe ™ sinx y(0) =1.

Pemuth ypaBHenue bepuymiu
1y =x—xy; 2. xy+2y=x%y; 3.2(xy'+y)=y’Inx, y(1)=2.

Pernth ypaBHEHHE B MOJHBIX TuddepeHmamax
32+ 2x3 +xy +2V°
> Y dx = Z y dy.

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

Haiitu nHTErpUpyIOINUNA MHOXHTENb U O0IIIee PEIICHUE YPaBHCHHS
(X* +y? +2x)dx +2ydy = 0.

OHpe,I[eJ'II/ITL THUII YPABHCHU U YKa3aTb CII0Cco0 ero PCUICHUA:

Xy —xe®V =2; 2. xydx+(x+1)dy =0; 3. xy'+3xy® =2y;

dy+(By—e*)dx=0; 5. (x*+y?)dx+2xydy =0.

Haiitu oGmiee u ocoboe (eciau OHO CYIIECTBYET) PelIeHUs] ypaBHEHHH
(xy? +X)dx+(y* =x’y)dy =0; 2. xy'+y=y?* 3. (y*=3x*)dy+2xydx=0;

y' = X(1+ Iny—Inx); 5. xeyzdx+(x2yey2 +% y)dy = 0.
X

10. Pemruts 3agauy Ko



Ly 2X = 2x°
' 1+x2 7 1+x

2’“m:§;2%wwzw:2w4@“,wmzx

3. ydx = (3ycos2y —2y?sin2y —x)dy, y(16) = 7.

11. Pemuth ypaBHEHUS
1L y=x+y—-Iny; 2. x[(y)*-1]1=2y; 3. y=xy'—(y)>

JuddepenunanbHble ypaBHeHHs] BBICIIMX NOPSIAKOB

1. Pemutsn YpaBHCHM:, IOHU3UB UX NOPAOO0K

1y"+2xy'=0; 2. (y-1)y"=2(y)%
3.y"+3yy'=0; 4 yy'=2x(y)% y(2) =2,Yy'(2)=0,5.

1. Haiitu oOmiee penieHne ypaBHEHHs
1. y'=2y"+4y=0; 2. y"+6y'+9y=0; 3. y"+4y=0.

2. Pemmts 3amauy Komm

1. 3y"-2y"-8y=0,y(1)=1,y'(1)=2; 2. y"+y=0, y(%) =2, y’(%) =1.

3. Haiitu oOmiee penieHne ypaBHEHUS
2y"+y' -y =f(x),

eclIi
1. f(x)=3x*-1; 2. f(x)=3e™; 3. f(x)=2sinx; 4. f(x)=e*cos2x.
4. Haiitu pemenue 3amaun Komm

T\ _ L,y 1
Y(Z)—Z,Y(Z)—E,

y”+£y—l§
47 42

METOAaMun Harpacha n Komm.

5. Haiitu obmee perieHue
1.y +5y"+7y +3y = (16x+20)e*; 2. y@ —y"" =5(x+2)%

3. (Ax+3)°y"+(4x+3)y' —16y =0; 4. x°y"—3xy'+3y =—Inx.
Cucrembl 1 epeHInaTbHBIX YPABHECHHI

1. Haiitu perieHus JIMHEHHBIX CHCTEM



1){)‘<:—8x+4y o, {)‘(:6x+5y x(0) =0

y=3x-4y y=—x+2y  y(0)=1.
3 X =5x-2y 4 X=6Xx+4y+2t
Y =2X+Y ’ y=-x+10y-1
2. Pemmts cucremy nuddepeHnnanbHbIX ypaBHeHUH MeTotoM Jlarpanxa
X'=—4x+y,
y'=—6X+Yy+

1+e?’

3. Pemmth pazHbIMH METOJAMU (HJIM METOJOM UCKIFOUCHUU, YIIH METOJIOM Diiiepa, WiH

MaTpUYHBIM METOJIOM) JIBE€ CUCTEMBI AUPPepeHInaIbHbIX ypaBHEeHUN 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) A,=5 2 1 2) ip=2

3amnncarhb MaTpulaHT Ka)KJIOfI CHUCTEMBI M HaWTH HX (bYH)IaMeHTaJ'IBHI)Ie CHUCTEMBI
penieHui.

4. Pemuthb cuctemy nuddepeHIuanbHbIX YPaBHCHUI
X"'—y"+y +x-3y =0,

4y" —-2x"—x'-2x+5y =0.

Oopa3ubl KOHMPOTLHBIX 3A0AHULL
KonTpoabsHasi padora mo reme

«JIlnddepeHunanbHble YPABHEHHS NIEPBOIr0 NOPAAKA»

Bapuant Ne 1

|. OnpenenuTs TUI ¥ HAWTH OOIIME PEIIeHNUs TaHHBIX YPaBHEHHUI:

1 (y+yInx)dx—(x-xy)dy =0.




2
3. (xy2 + lz)dx + (x2y —X—S)dy =0.
y y

Il. HaiiTu yacTHbIE penieHust

1. xy'- y=xtg(¥j, y(@) =1.

2. eYdx= 2y - xey)dy, y(-1) =0.
KonTpoabHas pabora no reme
«/Anddepenuuanbupie ypaBHeHUs] BHICIIHX MOPSIAKOB»

Bapuant Nel

|.OnpeaenuTs TUN ¥ HAIITH 001IUe pellIeHNs] IAHHbIX YPABHEHUIi:

Ly'=y +x.

oy e’
2.y'=2y'+y=—.
X

Il.Pemuth 3anauy Komm:

L W H(Y)=0.y®) =1 y'@®)=1.

o Y-y =e7 +2X. y(0) =1 y'(0) =1.

Koumpom; 0C60€HUA Komnemenum?

Ne Bun konTpons Kontponupyemsie pasnemnsl Kommnereniuu,
m\n KOMIIOHEHTBI KOTOPBI>
KOHTPOJIUPYIOTCS
1 AyautopHas Paznen 1-Paznen 3 B 3-M cemectpe VK-6, OIIK-1

KOHTp.paboTa(rpos

epKa 1 OIICHKA)

2 TectupoBanue. Pasznen 1-Paznen 3 B 3-m cemectpe YK-6, OIIK-1




[ToaroroBka k
TECTUPOBAHUIO(OL1E

HKa pe3yJbTaTOB)

3 Camocrositensnoe| Pazgen 1-Paznen 3 B 3-m cemectpe VYK-6, OIIK-1
pelnieHue
IMPAKTUYCCKUX
3aJaHui

(ayauropHast)

4 Teoperuueckuit Paznen 1-Paznen 3 B 3-M cemectpe YK-6, OIIK-1

TECT

5 DK3aMeH BO VK-6, OIIK-1

TPETBEM CEMECTPE Pazpen 1- Pazpmen 3

7. Y4ueOHO-MeTOAUYECKOEe M MATEPUAIbLHO-TEXHHYeCKoe olecrneyeHre TUCHUIIIUHBI
(moayas) Inddepenuuaibabie ypaBHeHUS

[TepeyeHr OCHOBHOM W JTOTIOJHUTEIBLHON y4eOHOU IUTEpaTyphl, HEOOXOIMMOM Ui OCBOCHUS
muciuIIuHbl (Moayis) AuddepenunanbHble ypaBHEHUsI.

K ocHoBHO# (00s13aTebHOM) MUTEpAType OTHOCATCSA YICOHMKH, YUeOHBIE MOCOOMs, ydeOHO-
METOJMYECKasi JUTepaTypa U MOHOTpauu, U3ydeHHEe KOTOPBIX SIBISETCS 00s3aTeNbHBIM s
OBJIAJICHUS] 3HAHUSMU B TIOJHOM OObEME [0 JAUCHUUIUIMHE B COOTBETCTBUU C JAaHHOU
nporpaMmmoii. K OCHOBHOHM, mpexae Bcero, OTHOCHTCS JHTeparypa, umeromas rpud
MuHnucrepcTBa obpazoBanusi U Hayku Poccuiickoit @enepanuu Ui Y4eOHO-METOAUYECKOTO
0o0BbeIMHEHUS, PEKOMEHIYIOIIUX H3/IaHue K MCIOJIb30BaHUIO B yuyeOHOM mpouecce. B crucke
OCHOBHOI1 JIUTEpaTyphl yKa3blBaeTcsa He 0oJiee MITH UCTOYHHUKOB, UMEIOLIUXCSA B JOCTATOYHOM
KoJimuecTBe B (hoHAEe OMOMMOTEeKkH. Ecim MoCTyIHa 37eKTpOHHAs BEpCHs y4eOHUKOB, YICOHBIX
MOCOOUH U T.A., CIeAyeT yKa3aTh AJS HUX PEKUM J0CTYIA.

K pomonHuTeNnbHON OTHOCUTCS JUTEpaTypa, peKoMeHIyemas OakalaBpaMm, Maructpam s
CaMOCTOSITEIILHOTO U3YYEHUS MIPH BBITIOJIHEHUH KypCOBOIO MpoekTa (paboThl), yueOHOM HAyUHO -
UCCIIEeIOBATENIbCKOW paboThl, MPH HAMHMCaHUU pedepaToB, A MOATOTOBKM K CEMHUHapaMm,
MPAKTUYECKUM 3aHITHUSM, Ja0OpAaTOPHBIM paboTaM U APYTMM YueOHBIM 3aHSTUSAM, a TAKXKe NI
yri1yOJeHHs U paclIMpeHUs 3HaHUH N0 JaHHOM JMCIUIIMHE.

Bce wuCTOYHMKM B OCHOBHOM M JIONOJHMUTEIBHOW JIMTEpaType [JAlTCS C IOJHBIMU
OoubnuorpaguueckMMH OMHCAHUSAMU B COOTBETCTBUM C POCCUHCKUM WM 3alaJHbIM
CTaHJapTaMHu 0(OPMIICHHSL.

7.1. Y4eOHas uTeparypa:
OcHoBHas IuTEeparypa:
1. Mameees H.M. Meronpl WHTETpUPOBaHUS OOBIKHOBEHHBIX UG PepeHIINATBHBIX
ypaBHeHui. - M. Beicias mikona, 1962.
2. Cmenanos B.B. Kypc nuddepenumanbubix ypapHenuid. - M. TUTTIL, 1952.



Onvceonvy JI.O. uddepennuanbubie ypaBHEHUS U BapUAIllMOHHOE HUCYMCICHHE. — M.:
YPCC, 1998.

IHonmpseun JI.C. OObIkHOBeHHBIE MU depeHnnaibable ypaBHeHus. — M.: Hayka, 1983.
Ilemposckuu W.I'. Jlekuuu Mo TeoprH OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPABHEHUH.
— M.: U3n-Bo MI'Y, 1984.

Tuxonoe A.H., Bacunvesa A.b., Ceewnukos A.I'. lupdepenunanbabie ypaBHeHUs. — M.
duzmataur, 2002.

Aeagponos C.A., I'epman A.Jl., Mypamosa T.B. Jluddepennmanbapie ypaBHeHUs. — M.:
MI'TVY, 2004.
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7.2. UnTepHeT-pecypchbl
denepanbubiil mopran http//edu.ru

Dnexkrponnsie Katanoru Hayunoit ounbimmorexn Murl'Vhttp//elib.inggu.ru

7.3. IIporpaMmmHoOe obecnieyeHue:

1. MicrosoftExcel
2. MicrosoftWord
3. MicrosoftPowerPoint

B

7.4. MaTepuajibHO-TeXHHYECKOe oDecreyeHue
OopraHu3aluyd  yd4eOHOro  rmpoiuecca  HEOOXOJUMBIMU  SIBISIIOTCS  CPEJICTBA,

o0ecreunBaroue ayaIuoBU3yaIbHOE BOCIPUATHE YIeOHOT0 MaTepHraia ( CrenuaaIn3upoBaHHOE
JEMOHCTpAIIIOHHOE 000PYAOBaHUE):

1.locka u men (nau 60J1ee COBpEMEHHBIC aHAJIOTHH )
2. KOMITBIOTEPHBIC U MYJIbTUMEAUHHBIC TEXHOJIOTHH
3.MUKpPO(GOH U COOTBETCTBYIOUIME YCTAHOBKU (M1 pabOThI B OOJBIIMX ayIUTOPUSAX C

MHOT'OYUCJICHHBIMU I'pyHIIaMHA CTy,I[eHTOB)



PabGouas mporpamma aucuuiuimHbel «JluddepeHnuanbabple  ypaBHEHUS»
cocraBiieHa B cooTBercTBUM ¢ TpeboBanusaiMu PI'OC BOmno HampaBieHUIo
IIOArOTOBKU 09.03.02 «MHpopMaMOHHBIE CHUCTEMBI M  TEXHOJOTHUU»,
YTBEP>KJIEHHOTO MpHUKa3zoM MuHHUCTepcTBa 00pa3oBaHUs M Hayku Poccuiickoi
Oeneparuu ot «19» centsiops 2017r. Ne 926.

[Iporpammy coctaBuii: 1OUEHT Kadeapsl «MaTeMaTuuecKuil aHaIu3»
AnborauneBa Maamaa MaroMmetoBHa

[Iporpamma onobpena Ha 3acenanuu kadeapsl «MareMaTUYeCcKUil aHaIn3»
ITpotokos Ne 10 ot 20 urons 2023r
3aBenytonuii kadeapoit «MaTemMaTHUeCKUN aHATTN3) /TankueB N.A.

IIporpamma coriacoBaHa C 3aBEAYIOLIMM BBITyCKaroIieH Kadenpsl
«MHpOopMalMOHHBIE CUCTEMBI U TEXHOJIOT U /Manscaros M.X.

[Iporpamma oo6peHa Y4eOHO-METOIMUECKUM COBETOM (PUBHUKO-
MaTeMaTHYeCKOTO (haKyIbTeTa
ITpoTokos Ne 10 ot «23» utonst 2023 roaa

[Iporpamma paccMoTpeHa Ha 3aceJaHuu YueOHO-METOJUUECKOTO COBETA
YHUBEPCHUTETA
ITpoTtokon Ne 10 ot 28 urons 2023r.

Caeenust 00 yTBepaKAeHUHU POrPaMMbI Ha 0YepeHOH yUueOHbIH IO M perucTpanun u3MeHeHu i

YueOHsIit Pemenne xadenpsr Bnecennble M3MEHEHUS [Tonnuce 3aB.
rof (Ne mpotokorna, Kadempoit
JaTa)




