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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 leab AMCHUNIMHBI

[lenn ocBOCHMSI MTUCIUIUIMHEI OMpENeieHbl (eAepaTbHbIM TOCYIaPCTBEHHBIM CTaHJIAP-
TOM BBICHIETO MPOGECCHOHATBFHOTO0 00pa30BaHUs [0 HAIPABIECHUIO MTOATOTOBKU «Marematuka v
KOMITbIOTEPHBIE HAYKH», B paMKax KOTOPOM MPEnoaeTcs JUCHUILINHA.

Henstmu ocBoeHust TucHUIUIMHBL «J{uddepenHnnanbabie ypaBHEHUS» SBIISIIOTCS

1.

w

(dopMHpOBaHUE Yy CTYIEHTOB NPEACTABICHUN O MOHSATHIX OOBIKHOBEHHBIX IU(Qe-
PEHIMATIBHBIX YpaBHEHUH U cucteM auddepeHmanbHpIX ypaBHEHHH 1 METOAAX UX
peneHus

dopMupoBaHne MaTeMaTHYECKOH KyJIbTYyphl, CHOCOOHOCTEH K alrTOPUTMUYECKOMY U
JIOTHYECKOMY MBIIUICHUIO;

dopMupoBaHUE U Pa3BUTHE JIMYHOCTH CTYACHTOB,;

OBJI/ICHUE COBPEMEHHBIM ammaparoM AudQepeHnnanbHbIX ypaBHEHHH 7S Jalib-
HEWIIero MCHOJb30BAaHMUS B JPYTHX O0JACTAX MATEMAaTHYECKOro 3HAHUS WU JUCIH-
IUIMHAX €CTECTBEHHOHAYYHOT'O COJCPIKAHMUS.

1.2 3agauu AUCHUILIHHBI

3aﬂaanI/I M3YYCHUS TUCHUIITIMHBI ABJISIFOTCH .

1.

MIOJIyYE€HUE CTYACHTAMU OCHOBHBIX TEOPETHMUECKHMX 3HAHUH (TE€OpeMbl CYyIECTBOBA-
HUS U €IMHCTBEHHOCTHU, TEOPETUUYECKHE OCHOBBI METOAOB PEUICHMS PA3JINYHBIX TH-
IIOB YPaBHEHUI);

(dbopmMHupoBaHUE NpPEICTaBICHU 00 OCHOBHBIX TUIAX JU(QepeHIHaIbHbIX ypaBHe-
HUHM U METO/IaX UX PELICHMUS;

BbIpabOTaTh YMEHUS W HABBIKM MCCIEJOBAHUS U PELICHUs OOBIKHOBEHHBIX aupge-
PEHIMATBHBIX YPAaBHEHUH, CUCTEM JTMHEHHBIX TU(PepeHIINaTbHBIX YPaBHEHUN;
pUOOpeTeHNe MPAKTUUYECKUX HABBIKOB pabOThI C MOHATUAMU U OOBEKTaMHU Kypca
Qg depeHraIbHbIX yPaBHEHUH,

HAY4YUTh MPUMEHATH AU (depeHnalbHble YPaBHEHHUS K PELICHUIO PAa3JIMYHbIX MpH-
KJIaHBIX 3a1a4 ((PU3NIECKUX, FCOMETPUICCKUX U JIP.).

1.3 MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

HucuuruinHa «/uddepennuansabie ypaBHEHHs» OTHOCUTCS K 0azoBoii yactu bioka 1
"IucuuniauHel (Moaynn)" yuyeOHOro IjiaHa U SBJISAETCS OAHOW U3 OCHOBHBIX JUCUUIUIMH B OCBO-
eHuM MareMaTnueckux 3HaHui. Kypce «luddepennuansapie ypaBHEHU» YUTAeTCS Ha 2 Kypce:
3-4 cemecTpbl.

MecTo Kypca B OArOTOBKE OakajaBpa omnpeaessercs poibio 1uddepeHInaIbHbIX ypaB-
HEHUIl B (JOPMUPOBAHUU BBICOKOKBATU(UIIMPOBAHHOTO CIIEMATIUCTa 10 HanpasieHuo «Mare-
MaTHKa ¥ KOMIIBIOTEPHBIE HAYKN».

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI OOyJarolMiics IOJDKEH Bia/leTh 3HAHUSMH,
YMEHUSMHU M HaBbIKaMH 110 TporpaMMe AUCHUIUIMH «MaTteMaTHuecKuil aHainusy, «Airedpa» u
«AHanmuTHYecKas reoMeTpus». JlaHHas AUCHMIUIMHA SIBISIETCS OCHOBOIOJATaloIel As Aallb-
HEHIIEero N3y4eH!sl JUCIUIUINH BbICILIE MAaTEMAaTUKU U MEXaHHUKH.

1.4 [lepeyeHb NIaHNPYEMbIX Pe3yJIbTATOB 00yUYeHHs N0 JMCIHUIIUHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHSI 00pa30BaTe/JbHOM IPOrPaMMBbI

N3ydenne naHHOM AMCUMILIMHBI HANIPABJICHO HA MOJIYyYeHHEe HEOOXOAUMOro oobEéMa Teo-
peTndeckux 3HaHuH, oTBevyaromux TpedoBanusM @PI'OC BO u HeoOX0MUMBIX /171 TalbHENIIEro



YCIICHIHOTO M3YUYCHUS BCCX NUCHUILIAH BBICIICH MaT€MaTHUKH, C q)OpMI/IpOBaHI/IeM CJICAYIOIIUX

obmenpodeccnoHabHBIX U podeccrnonanbubix komneteHmit: OIMK-1, TTK-2.

No Wunexc Corepkatiite KoMe- B pesynbrare u3ydenus yaueOHOW AUCHUIUIMHBI 00Y-
KOMIIe- N Yarmuecs JOJKHBI
ILII. TeHIMH (WU €€ YacTh)
TEHLUU 3HATDH yMeTh BJIa1eTh
1. OIIK-1 | rOTOBHOCTh HCIHOJB30- | TEOPEMBI CYIlle- | PeIIaTh YypaB-| HABBIKAMH  HE-
BaTh  (hyHIAMEHTalb- | CTBOBAHUS U HEHHSI TIEPBOTO | 0OXOIUMBIX
Hble 3HaHHS B O0JACTU | €MUHCTBEHHOCTH | MOPSAKA! C| TEXHMYECKHUX
... TuddepeHIMATBHBIX | pEeIlIeHUs 3aJaul | pa3Jesionu- | npeodpa3oBa-
ypaBHEHUHU B Oy- | Komm, TeopemMy | Mucsi mepemeH- | HUii; HaBBIKAMH
ymen npodeccro- | 0 HeMpepbIBHOM | HBIMHU, JIMHEW-| pacrio3HaBaHUS
HaJIbHOM AESTEIbHOCTU | 3aBUCUMOCTH HbIE, B IIOJIHBIX | TUIA YPABHEHUS
peuieHus ot na- | nuddepennua- | U IPUMEHEHUS K
pameTpoB Ha Jax,  peuiatb | HEMy COOTBET-
KOMITAKTHBIX UH- | JUHEHHBIE OJ-| CTBYIOLLIEIO Me-
TepBaJlax, T€0- | HOPOJHBIE TO/Aa  PpEUICHUS
peMy 00 yCTO#- | ypaBHEHHsI 7 -| HaBbIKAMH  CO-
YUBOCTH IIO IIEP- | TO TIOpSIKA U | CTaBICHUS
BOMY IIPUOIH- CUCTEMBl ypaB-| YPaBHEHHUS WIIU
JKEHUIO; HEHUH C II0-| CHCTEMBI YypaB-
3HATh CTPOEHUE | CTOSTHHBIMU HEHUUA TIeoMeT-
MHOXXECTBA pe- | koauimen- | pudeckux u Gu-
LICHUH JIMHEW- | TAMH W METO- | 3UYECKHX 3ajad
HOM cucTteMbl U | mom Bapuarnuu | HaBeikamu — Ka-
JIMHEWHOT O MIPOU3BOJIBHBIX | YECTBEHHOI'O
YPaBHEHUS /1 -TO | MOCTOSTHHBIX UCCIIEIOBaHUS
MOpsI/IKA. COOTBETCTBY- | IOBEIEHHUA pe-
IOIME HEOJHO- | IIEHUM JI.y.
pOJHBIE  ypaB-
HEHUS U CHU-
CTEMBI
2. [1K-2 CIIOCOOHOCTh ~MaTeMa- | 3HaTh [OCTa- MaTemaTruye- CIOCOOHOCTBIO
TUYECKU KOPPEKTHO | HOBKH OCHOB- CKH KOPPEKTHO | MaTEMaTU4YECKU
CTaBUTb €CTECTBEHHO- | HbIX 3aJ]a4 T€O- | CTaBUTh 3aJ]a-| KOPPEKTHO CTa-
Hay4Hble 33/Ja4M, 3Ha- | pUU OOBIKHO- 4Yd, BO3HHUKa-| BUTh ecTe-
HUE TIOCTaHOBOK KJjac- | BEHHbIX qu(de- | romue B Iud-| CTBEHHOHAY4-
CHUYECKMX 3aJa4 MarTe- | PeHIIMAIbHBIX depeHanb- | Hple 3a7aud  C
MaTUKH YpaBHEHUH. HBIX YpaBHEHHM- | UCIOJIb30BaHU-
X U npuioxe-| eM uddepen-
HUSX. LUATbHBIX
YPABHEHHUH. .

2 CTpyKTypa U coiepKaHHue QU CUUILIHHBI

2.1 PacnipeaesieHre TPYA0eMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mast TpyI0€MKOCTh TUCIUIUTMHBI COCTaBIsET 6 3a4eTHBIX eauHuIl (216 4acoB, U3 HUX
124 gaca KOHTaKTHOH paOOTHI: JEKIMOHHBIX 52 U., 1abopaTtopHbIX 68 4., 4 4. KCP; 29 u. camo-
CTOSAITENIbHOW paboThl; 63 yaca sk3ameH). X pacmpenenenue no Bujgam padoT MpeaCTaBICHO B
Tabnuie.




Bunx yuebnoit paboThl Bcero CemecTtphbl

ya- (dacni)

COB 3 4
KonTakTHasi paboTa, B TOM 4ncJie:
AyauTopHbIe 3aHATHS (BCEro): 120 72 48
3aHATHS JTEKIIMOHHOTO THITA 52 36 16
JlaboparopHbIe 3aHATHS 68 36 32
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, i ) i
NPAKTHYCCKHUE 3aHSTHSI)
Nuas koHTaKTHas padora:
KonTponb camocrositenbaoi pabotsl (KCP) 4 2 2
ITpomexxyrounast arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 38 7 31
[IpopaboTka yueOHOTO (TEOPETUYECKOTO) 6 4 5
MaTepuaia
Brinonnenue qoMamHux 3aganui (pere-

15 8 7
HHE 3a/1a4)
IloAroToBKa K TEKYIIEMY KOHTPOJIIO 8 4 4
KounTtpoJs:
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Oo6mas Tpyaoem- yac. 216 108 108
KOCTh B TOM 4HcJe KOH- 40,3 743 50.3

TaKTHas padora
3a4. e 6 3 3

2.2 CTpyKTypa IMCHUIIHHBI

PacnpeneneHI/Ie BUI0B y‘{e6HOI7I pa6OTLI " UX TpYAOCMKOCTH I10 pa3jciiaM IUCHUIIIINHBI.
Pazgensr JAUCOUIIIMHBI, U3y4aCMBbIC B TpeTbeM CEMECTPE:

Ne KonunuecTBo 4acoB
pa3- HaumenoBanue
aeJa pa3aesios AynuTtopHasi padoTa Bueaynn-
Bceero TOpPHAas
paborta
JI 3 J3 CPC
1 2 3 4 5 6 7
1 | OcHOBHBIC TOHATHUS 6 2 2 2
2 | YpaBHEHHs IEPBOTO
nopsaaka. Marerpupye- 26 6 18 2
MBbI€ TUIIbl YPAaBHEHUU.
3 | JIuHeiHbIE CUCTEMBI
mddepeHIranbHbIX 30 14 14 2
ypaBHEHUH
4 JIunHeliHble ypaBHEHUS 12 10 2




1 -TO NOpsAJKa
5 | Henunelinble cucteMsl 7 4 2
Hroro: 36 36
Pa3nens! quCLMILIMHBL, U3yd4aeMbIe BO Y€TBEPTOM CEMECTPE:
Ne KoauuyecTBo yacoB
pas- HaumeHoBanue AyaurtopHas padora Bueayaurop-
aena pa3ziesoB Bcero Hasi pa6ora
J I3 J3 CPC
1 2 3 4 5 5 6
4 JIuneliHple ypaBHEHUS H -
27 16 11
ro nopsijika
6 HenpepbiBHas 3aBHCHMOCTD
pewenns 3amaun Komwm ot
24 8 6 10
HaYyaJbHBIX JIAHHBIX U Mapa-
METpPOB
7 Kpaessle 3a1aun 28 8 10 10
Hroro: 16 32 31
Hroro mo aucuumiange: 52 68 38
2.3 Coneprxanue pa3ieioB JUCHUNIMHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA
No ®opma
HaumenoBanue TeKyLie-
n/ Conep:xanue pasjiena
I pasznena ro
KOHTPOJIs
1 2 3 4
1 OcHoBHble 0- | Beenenue. EcrecTBO3HaHUE U MaTeMaTUYeCKUE MOje-

HATUSA 7. YpaBHEHHE KaK OCHOBHOW OOBEKT M3Y4eHHs B Ma-
TemMaTHueckor Moaenu. Monenu, cogepxamue nudde- |  ycTHbII
peHIManbHble ypaBHeHMs. [Ipumepsl 3amad, mpuUBOAsA- | ONpOC
mmx K aupdepeHnuanbHbIM ypaBHEHUSAM. OCHOBHBIE
3aJjauu Teopuu AuphepeHInaIbHBIX YpaBHEHHH.

2 YpaBHeHM OcCHOBHbIE UHTETPUPYEMBIE TUIIBI YpaBHEHUH [-T0 mo-
IIEPBOrO  TIO- | PSAKA: YPaBHEHMS C pa3JeIAIOIIUMHUCA IEPEMEHHBIMH, —
panka. MHTe- | TMHENHHbIE YpaBHEHUS yon oc
TPUPYEMBIE TH- P
16l YpPaBHEHH
3 | Jluneiinsle cu- Hopmanphas cucrema aud@epeHnnanbHbIX ypaBHEHHUH
cTembl audde- I-ro mopsinka. Bexropuas 3anuce. ®azoBoe mpocTpaH-
PEHLMATIBHBIX ctBO. Pemenne cuctemsl quddepeHaabHbIX ypaBHe-
YpaBHEHUH Hui. MHTerpaneHas kpusas. 3anada Komm. JInnelinbie CTHELH
cucteMbl U depeHIUaNIbHBIX YpaBHEHUH (C KOM- yon oc
IJIEKCHBIMU KO3 duImeHTaMu U CBOOOJHBIMHU 4JICHA- p
MHu). MaTtpuuHo-BeKTOpHas 3anuch. llpuHnmn cynep-
MO3UIINHN. DKBUBAJIEHTHOCTH 3amaun Komm mns nuHen-
HOM CHCTEMbl M HMHTErpajbHOro ypaBHEHHMs. Teopema




Ne

HanmenoBanue
pa3aena

Conep:xanue pasaena

dopma
TeKyl1le-
ro
KOHTPOJIA

2

3

4

CYLIECTBOBAHMSI U €AMHCTBEHHOCTH PELICHMs 3a1ayu
Komm st muHeHbIX cucteM. JIMHelHbIe 0HOPOIHBIE
cucreMsl. [IpoctpancTBO pemeHnid. @yHIaMEeHTAIbHAS
cucrtema peuieHuil. BpoHnckuan. Kpurepuil nuHenHOM
He3zaBucuMocTH pemeHuil. @opmyna Octporpaackoro
— JlmyBumnsa. IlpeacraBieHue oOILIero pelieHus mnpu
noMomy (QyHAaMEHTATbHOW MaTpuibl. MHOXECTBO
(GyHIaMEHTaJIbHBIX MaTpull. MeToJ Bapuanuu HOCTO-
SHHBIX, (hopmyna Komu. Marpuma Koy, e€ cBoiicTBa
JIuHeliHbIE CUCTEMBI C MOCTOSHHBIMU KO3((uIeHTa-
mu. Haxoxxaenue (yHIaMEHTaNbHOM CHCTEMBI pere-
HUI METOJIOM HEOIpeesICHHbIX KO PHUIIMEHTOB.

JIunelinbie
YpaBHEHUS 7 -TO
nopsiiKa

JIunelinble ypaBHEHUs 1 -ro nopsaka. CBeAeHHE K JIH-
HEWHBIM cucTtemaM. [IpuHIMI Cynepno3uuuu pele-
Huii. IIpocTpaHcTBO pelieHHii OAHOPOJHOIO YpaBHE-
Hus. BpoHckuan. Kpurepuil nTMHENHON HE3aBUCUMOCTH
peuieHui. JIMHEWHbIE HEOMHOPOIHBIE YPABHEHUS 71 -TO
nopsiaka, meron Bapuanuu. OyHkius u Gopmyna Ko-
M. YpaBHEHHs C IOCTOSIHHBIMHM Ko3(dduuumeHramu.
@yH/IaMEHTAIIbHAsT CHCTEMA pPEUICHUM YPaBHEHMS C
MOCTOSIHHBIMH KO3 durpientamu. OyHKIus u popmy-
na Komm [u1st ypaBHEHUS C MOCTOSTHHBIMHU K03 duiu-
€HTAMH.

YCTHBIN
oIpoc

Henuunerinrie
CUCTEMBI

Henuueriusie cucteMbl. DKBUBAJIEHTHOCTH 3aaun Ko-
M UHTErPAIIbHOMY ypaBHEHHIO. TeopemMa CyIecTBO-
BaHUS U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

HenpepsiBHas
3aBUCUMOCTh
pelleHus 3axadu
Kommn oT
HAYaJbHBIX J1aH-
HBIX W IIapaMeT-
poB

Jlemma I'ponyosuta — bemnmMana. HemnpepsiBHas 3aBu-
CUMOCTb PEIICHHS OT MapaMeTpoB. Y CTOMYMBOCTh pe-
meHuii 1o JlAnmyHoBy. ACHMITOTHYECKAs YCTOWYH-
BOCTb. YCTOMYUBOCTb IPU IOCTOSHHO ACHCTBYIOIIUX
BO3MYILEHUSAX. OnHOBpeMeHHas YCTOWYUBOCTD
(acuMnToTHYECKAsT YCTOMYMBOCTH) BCEX PEILIEHUM JIH-
HEHHOM CHUCTeMBbl. YCTOMUMBOCTH (ACUMOTOTHYECKAs
YCTOWYMBOCTD) JINHEHHBIX CHUCTEM U OTPAaHUYEHHOCTh
(cTpemiieHre K HYJIO NPU f —> 00 ) PelIeHUu OJHOPOI-
HOW CcHUCTeMbl. YCTOHYMBOCTH (aCHMMIITOTHYECKas
YCTOWYMBOCTb) CUCTEM C MOCTOSSHHBIMH K03 uineH-
tamu. Kpurepuii ['ypBuma (0e3 mgokaszarenbcTsa).
YcroliuuBocth 1mo mnepBoMy mnpubnmxkenuto. Ilocra-
HOBKa 3a1a4yn. Teopema JlamyHoBa 00 YCTOHYMBOCTH
10 MIEPBOMY IPUOIMKEHUIO.

YCTHBIN
OIpoc

KpaeBLIe 3agadyun

Kpaesbie 3amaun Iltypma — JlnyBuia. OcHOBHbIE
noustTusa. Teopema o0 amprepHaTuBe. MHTETpanpHOE
MIPE/ICTABICHUE PEIIEHUs HEOJHOPOJHOM  3aJau.
Oyukuus ['puna. CrnexktpanbHas 3aada. CoOCTBEeHHbIE
3Ha4YeHUs U COOCTBEHHBbIE (PYHKIIMU KpaeBOil 3a1auu.
Teopema cymiecTBoBaHUsI COOCTBEHHBIX 3HAUCHUI

YCTHBIN
OIpoc




2.3.2 3aHATHS CEMHMHAPCKOI0 TUMA HE MPEAYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHATHS.

Ne dopma
HaumenoBanue .
n/ pasnena TemaTuka J1a00PATOPHBIX 3AHATHIA TeKYIIero
n KOHTPOJIst
1 2 3 4
1 OcHosuble IoHATHS | OcHOBHBIE TOHATHS Teopun auddepeniu- | [Ipoepka mo-
JIbHBIX ypaBHEHMH (pemienue, 3agaya Kommu, | MamiHero 3a-
MOPSAJIOK YpaBHEHHUSI. JaHus,
YCTHBIN OITPOC
2 VYpaHenus nepsoro | OCHOBHbIE HHTErpUpyeMble TUlbl ypaBHeHul | IIpoBepka mo-
nopsiaka. Murerpu- | 1-ro nopsiaka: ypaBHEHUs ¢ pa3ieisIOMMMUCS | MAIIHEro 3a-
pyeMble TUIIBI | IEPEMEHHBIMU, JIMHEHHBIE YPaBHEHUS JaHUs,
YPaBHEHHI KOHTPOJIbHAS
pabora

3 | Jluneitnble cuctembl | HopmanbHas cucrema auddepeHuaabHbIX
g depeHanbHbIX | ypaBHeHHH |-ro mopsaka. Bekropuas 3anuce. | IIposepka mo-
YPaBHEHUH 3anagya Kowmm. JIMHEWHbIE CUCTEMBI C IIOCTO- | MAalIHETO 3a-

sHHBIMH ~ Kod(¢unumentamu. Haxoxaenue | nanus, Kon-
(byHaaMEHTaIbHOW CHCTEMbI PEleHUI METO- | TpoJibHas pa-
JIOM HEOTpeAeTeHHbIX Kod(pduimenToB. Me- 6ota
TOJI BapuallM NOCTOSIHHBIX, (hopmyna Ko,

4 JIuneiinble ypaBHe- | JIuHelHbIe ypaBHEHUS 7 -TO MOpsAIKa. Ypas-

HUS 7 -TO MOPSAIAKA HEHUS C TMOCTOSHHBIMH Kod(duuuentamu. | IIposepka no-
@yH1aMEHTallbHAsl CUCTEMA PEUICHUM ypaB- | MallHEero 3a-
HEHUS C TMOCTOSHHBIMH Kod(hduuuentamu. | nanus, Kon-
Oynkuus u popmyna Ko ais ypaBHeHus ¢ | TposbHas pa-
NOCTOSIHHBIMU Ko3¢¢urrentamu. Metos Ba- 6ota
pHaIMH.

5 Henunelinble cucre- | HennHeliHblE CHCTEMBI. OJKBUBAJIEHTHOCTD N
MBI 3agaun Komm uHTErpaqbHOMY YpaBHEHHIO. DOBEpKa J10-

MaIIIHETO 3a-
Teopema cylecTBOBaHUS U €AMHCTBEHHOCTH
pemenus 3anaun Komm. JlaHud,

6 | Henpepesuas  3asu- YceroiunMBOCTh  penieHu 1o JIAmyHOBY. Hposepia o-
CUMOCTh pelieHus . . | MalHero 3a-
samaun Komwm  or ACI/IMHTOTI/I‘{eCIia}I ycroitunBocTs. Kpurepuit AHHAL, KOH-

I'ypruna YcToM4MBOCTE MO IEPBOMY IpH- ”
HAYaJIbHBIX JIaHHBIX U TpOJIbHAS pa-
OKEHUIO.
apaMeTpoB 6oTa
7 | KpaeBble 3anaun IIposepka no-
Kpaesbie 3amaun ltypma — JInyBumia. Oc- | maiHero 3aja-
HOBHbIE MOHATHS. Teopema 06 anbrepHatuse. | HusL, CaMoCTO-
®ynkuus ['puna. CnekrpanpHas 3a1aya. ATenbHas pado-
Ta
2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOeKTOB) KypCOBbIE PaOOTHI HE
IIPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aromUXCcH M0 JUCUMUILIMHE (MOTYJII0)
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IlepedyeHb yueOHO-METOMUECKOT0 00ECIeUeH s JUCIIUILIMHEI
Ne Bun CPC T10 BBIMIOJIHEHUIO CAMOCTOSITEIILHON pabOTHI

1 2 3
1. |[Ipopabotka yyeOHOro MeToauueckue yKa3aHus 10 OpraHru3aluyd CaMOCTOSATEIbHON

(TEOPETHYECKOr0) Ma- |paGoThl, yrBepKACHHBIE Kadempoil PYHKIMOHAILHOTO aHAIN3a

Tepuajia u anre6pst mpotokon Ne 1 or 31.08.2017 1.

2. |BwmomHenue gomarii- (MeToanvyeckue yKa3aHus 10 OPraHu3allul CaMOCTOSITEIIbHON
HUX 3a/1aHul (pemie- |[paboThl, yTBepKIeHHBIC Kadenapoii QyHKIIMOHALHOTO aHATN3a

HUE 3a/1a49) u anreopsl mpotokos Ne 1 ot 31.08.2017 r.
3. |[loaroroBka k TeKy- |MeToauYeCcKUe YKa3aHUsI 10 OPTaHU3AINHA CaMOCTOSTETHbHON
eMy KOHTPOJIIO paboThl, yTBEpKACHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHAJIU3a

u anreopsl mpotokon Ne 1 ot 31.08.2017 r.
4. |lIlpomexyrouHas aT- |(MeToaMYECKHE yKa3aHHs [0 OPTraHU3aluU CaMOCTOSTEIILHON
Tectaius (9k3aMeH)  |paboThl, yTBEp)KICHHbBIC Kadeapoit pyHKIIMOHAIBHOTO aHAIN3a
u anreopsr mpotokos Ne 1 ot 31.08.2017 r.

Y4eOHO-MEeTOIMYEeCKHe MaTepHallbl JUIsl CAMOCTOSTEIbHONW Pa0OThI OOYYAIONMUXCS W3
YKCJIa MHBAIU/IOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3/10poBbsi (OB3) mpenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

J1J1s1 JIUT C HApYILICHUSIMH 3PEHHSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00Y-
YAIOIIUXCS.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu n3ydyeHnn AaHHOTO Kypca UCHOJB3YIOTCS TPAAUIIMOHHBIE JIEKIIMU U J1a00paTOpHBIE
3aHATUS.

enb 1abopaTOpHBIX 3aHATUN — HAYYUTH CTY/ACHTA IPUMEHSAThH OJyYEHHbIE Ha JIEKIUIX
TEOPETUUECKUE 3HAHUS K PEILICHUIO U UCCIIEI0BAHUIO0 KOHKPETHBIX 3aja4. B kaxxaom cemectpe
IIPOBOJASTCSI KOHTPOJIbHBIE PA0OTHI /1711 IPOBEPKU YCBOSHHS MaTepualia CTyIEHTaMU.

Jns aun ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLus
KOHCYJIBTAIIMH C UCIOJIb30BAHUEM JIEKTPOHHOMN MOYTHI.

4 OneHo4YHbIe CpeAcTBA IS TeKYIero KOHTPOJIsl yCleBaeMOCTH U MPOMeKyTOYHOM
aTTecTalluu

VYyeOHasi 1€ATeIbHOCTh MPOXOAUT B COOTBETCTBUHM C IpadukoM ydyeOHOro mpolecca.
[Tponecc camocToATENbHOM pabOTHl KOHTPOJIMPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH M UHIU-
BUyaJIbHBIX KOHCYJIbTAIIUM.

OneHOYHBIMU CPENCTBAMU JUCLMILIMHBL ABIISIOTCS CPEACTBA TEKYIIEr0 KOHTPOJs (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE Pa0OTHI, a TaK)Ke Ha JIaDOpAaTOPHBIX 3aHATUSX — OTBET y JOCKH, YCT-
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HBIM OIIpOC, TpPOBEpPKA JOMAIHUX 33JaHUN) U IPOMEXYTOUHAsl aTTecTauus (3a4er, SIK3aMeEH).
VY CTHBII onpoc M0 TEOPETUYECKOMY MaTepHaly IPOBOIUTCS Ha 1JaOOPAaTOPHBIX 3aHATHUSIX.

4.1 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS TeKyIIIeﬁ aTTeCTalluu

1. HaliTu perienue ypaBHEHUI

a) 2tyJ1- x3dt+ xdx= 0
Yy

6) y=e X+¥, y@=0

X
’ X
tx — = =t
") t+1
r) X —xtgt +x2cost=0

n (x+3y)y'=1

X'=y—-7X

v =lsy oy MO=Ly(0)=2

2. Pemnts 3agauy Komm {

X'=2X+Yy+22

3. Pemmuts cucremy < Y =27 —X yAM=-1, Apz=1
7' =37-2X
X'=2y—-5x
4. Penth {y, _ x—6y—2ex

5. Haiitu ®CP, o01iee penicHre ypaBHCHUIN:
a) X"+2x"+x = 0;
6) 9x'+x"'= 0.
6. Pemnts 3anauy Komm:
X'+4x'+3x=0;  x(0) = 0; x'(0) = 1.
7. Boimucate ®CP, eciii n3BECTHB KOPHU XaPAKTEPUCTUUECKOTO YpaBHEHUS
a)A12=0; A34=—6; Asp = 2+£7i;
6) 7\,12 =2; 7\,3'4 =— 1i4i; }\,515 =—144i.
8. SIBistrorest m pyHKImn X (t) = ¥ — e ' xo(t) = 26 + e 2 JIH3 pewennsmu ypasHerns X' —
X — 6x = 0?
9. Pemutb, ucnomns3ys pynkuuto Kommu:
x'— 8x'+17x = e*; x(0) = X'(0) = 0.
1
e'+1

10.Pemmth MCETOAOM Bapuallu NPOU3BOJIbHBIX IMTOCTOSHHBIX X“'|‘XI =

11. Pemnts ypaBuenne X' — 4x' = 15t + sin 2t
12. OteHnTh, HACKOJIBKO OTIUYAIOTCS PEIICHUS 3a/1a4 Ha OoTpe3ke [2, 3]

y'=siny—cosy + X Z'=sinz-cosz
y(2)=01 2(2)=0,3

12



13. Ucnonp3ys onpeneneHne yCTOWUMBOCTU 1O JImyHOBY, McClenoBaTh YCTOMUMBOCTD pelle-
2

Hus 3a1aun Komm: Y + 2y 0, y(l) =2.
X

14. VccrnenoBaTh yCTOWYMBOCTh TPUBHAIBHOTO PEIICHUs] CUCTeMbI nu(depeHInanbHbIX ypaB-
HEHUU:

X' =In(l—3y)+xy
y'=2e* -3siny—-2-y*

15. Pemuts kpaeByto 3amaay: Y ' +Yy=1 y(0)=0, y'(%) =0

16. CymectByet 1 ¢pyHkuus ['puna kpaeBoii 3anaun? Ecinu 1a, TO IOCTPOUTH €e:

a)y'+y=f(x), y0)=0,y'(r)=0;
6)y"=f(x),y'(0)=0,y'(1)=0.

17. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBCHHBIE (DYHKITMHM KPACBOW 3aauH:

y'+4uy=0, y(0)=0,y(r)=0

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBEACHUSI IPOMEKYTOYHOM ATTeCTAlNHU
[IpuMepHBIE€ BOIIPOCHI K K3aMEHY:
3 cemecTp

1. HduddepenunanpHoe ypaBHeHHE mepBoro nopsiaka. OcHOBHbIE MOHATHA. ['eomerpuue-
CKUI CMBICIT YpaBHEHHMsI IEPBOTO MOPSAKA.

2. YpaBHEHUS C pa3AeIsIOMIUMUCS EPEMEHHBIMHU M ITPUBOISIINECS K HUM.

3. Jluneiinsie muddepeHnnanbupie ypaBHEHUS IEPBOTO MOPSIKA U IPUBO/ISIINECS K HUM.

4. Cucrembl 00BIKHOBEHHBIX Tu(depeHIManbHbIX ypaBHeHU, BekTopHas 3anuck. 3anaya
Komm.

5. Cucrembl TuHEHHBIX AU} PepeHInanbHbIX YpaBHEHUI B HOpMaIbHON (popme, MaTpUUHO-
BEKTOPHasl 3aIMCh. DKBUBAJEHTHOCTh KOMIIEKCHOM U BEILIECTBEHHOM CHCTEM.

6. Teopema cymiecTBOBaHHS M €AMHCTBCHHOCTH pelieHUs 3ana4dn Ko s TuHeiHHON cu-
CTEMBI.

7. JluneliHple cuctembl AU GEepeHInaIbHbIX YPAaBHEHUM, MPUHLIMII CYNEPHIO3ULUHN pelle-
HUM U CIEICTBHS U3 HETO.

8. JluHeliHas 3aBUCUMOCTh M HE3aBHCHMOCTH BEKTOP-(QYyHKIWH. JIMHEHHBIC OTHOPOJIHBIC
cucteMsl. [IpocTpaHCcTBO penieHui.

9. ®dynnameHTanbHas cucrema pemeHnit OnpenenuTens BpoHckoro. Kpurepuii muHelHON
HE3aBUCHMOCTH PELICHUH OJHOPOAHOW CHCTEMBI.

10. ®yngameHTampHas MaTpuIla, cBoiicTBa. O0Iee peneHne TMHEHHOW OHOPOIHOM CHCTe-
MBI.

11. JIuneitHble HEOTHOPOAHBIE cUcTeMBI MU epeHnaIbHbIX ypaBHEHUNH. MeTo Bapranuu.
®opmyna Komm.
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12.
13.

14.
15.

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Matpuna Komm u ee cBoiicTsa.

JIuneitnble cuctembl MU HEepeHINATBHBIX YPaBHEHUH ¢ TOCTOSHHBIMU K03 dunmeHTa-
Mmu. Teopema o pyHIaMEHTALHON CHCTEME PEIICHHH.

JlemMa 00 9KBHBaJICHTHOCTH 3a7ayl Kol HHTErpaibHOMY ypaBHEHHUIO.

Teopema [Iukapa cymecTBOBaHUS M €MHCTBEHHOCTH pemeHus 3a1aun Komm.

4 cemecTp

Jlunelinsle nuddepeHanbHble ypaBHEHUS N-TO Mopska (OCHOBHBIE OIpEeeHus,
pUMEPHI). IKBUBAJICHTHOCTh JIMHEHHOU CHCTEME.

Teopema 0 HpoCTpaHCTBE pPEUIEHUH JIMHEHHOro OJHOPOAHOro Au((epeHLUnanIbHOro
YPaBHEHHUs N-TO MOPsIIKa.

Jlunelinas 3aBUCUMOCTh U HE3aBUCUMOCTh (pyHKIuH. Kputepuii TMHEHHOW HE3aBUCUMO-
CTH PELICHUH OJTHOPOAHOr0 u((hepeHInaTIbHOrO ypaBHEHHS N-T0 NOPsIIKa.
®dyHnaMeHTaIbHAsE CUCTEMA PEIICHUH, €€ CBSI3b C OOLIUM PEeLICHUEM YPaBHEHMSL.
JIuneitHoe HeonHOpOIHOE U depeHnalIbHOe YpaBHeHUe N-ro nopsaka. Ilpunmun cy-
NIEPIIO3ULIAN PELLEHUH U CIEICTBUSA U3 HETO.

Mertoa Bapuanuu i JMHEHHOI0 HEOJAHOPOIHOro AuddepeHnanbHOro ypaBHeHus N-
ro NopsAJKa.

Oyukuusa Komm. @opmyna Komn.

Teopema 0 ¢yHAaMEHTAIBHOW CUCTEME pelleHUH JUHEeHHOro nug@depeHnanbHOro
ypaBHEHMsI N-Io NOpsijIKa C MOCTOSHHBIMU KO3 (UIIEHTaMH.

HaxoxneHue 4YacTHOrO pelieHusl JUHEHMHOro HEeOJHOPOJHOro aug¢depeHnnanbHOro
ypaBHEHUsI N-r0 nopsiaka mo suay f(x).

Oynkuus Komm ms nuneitHOro nuddepeHnuanbHoro ypaBHeHus N-ro mnopsjaka ¢ Imo-
CTOSIHHBIMHU KO3 (UIIEHTaMH.

Jlemma bennmana.

HenpepriBHast 3aBUCUMOCTD pelieHus 3a1adn KoM oT HayaJIbHbBIX JaHHbIX.
YcroitunBocTh penieHuii o JIAmyHoBy (onpenenenus, IpuMepsl).

Y CTONYMBOCTD JTMHEHHBIX CUCTEM AU((epeHIInaNbHbIX YpaBHEHUI.

Y CTONYMBOCTD JTMHEHHBIX OJHOPOJIHBIX CUCTEM AU(PepeHIINaTbHBIX YpaBHEHHH.

Y CcTONYMBOCTD TMHEWHBIX cHcTeM AuddepeHInanbHbIX ypaBHEHUH ¢ MOCTOSHHOW MaT-
puneii. Kpurepnii I'ypsuna.

Y CTOHYMBOCTD O EPBOMY HPUOIHKEHUIO.

KpaeBble 3a1aun (onpeeneHust, IpuMepsbl).

Teopema 006 anbTepHATUBE.

Oyukuua ['punHa u ee mocTpoeHue.

[IpencraBnenue pemieHus KpaeBoil 3agaun yepes GpyHkuto I 'puna.

CrnektpanbHas 3a1aya.

Tunosble 3aJla4i, BBIHOCUMbIC HA JK3aMCH

3 cemecTp
1. Pemmts 3amaay Komm: y'ctgx — y = 2c¢tgx, y(0)=1.
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X'=2x+4y-8
y'=3x+6y

2. Pemuth cucremy:

4 cemecTp
1. Pemuth ypaBHEHHE:! X' 4x'+3x = e*

2. HCCJ’ICI[OBaTB YCTOﬁqHBOCTB TPUBHAJIIBHOI'O pCHICHUA CUCTEMBI
X'=—X-2y+X°
y' =-2x+3y-y*+x°

OueHouHbIEe CPECTBA I UHBAIUOB U JIMIl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3710PO-
BB BBIOMPAIOTCSI C YI€TOM MX WHAWBUAYAIBHBIX IICUXO0(PHU3NIECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaJIMAAaM U JinaM C OrpaHU4YCHHBIMH BO3MOKHOCTAMU 310PO-
BB IPEIOCTABIISIETCS IOTIOJHUTEIILHOE BPEMS ISl ITOJITOTOBKY OTBETA HA SK3aMEHE;

— IpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YIbTATOB O0YyYCHHS MHBAINIOB H JIMIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpCacTsB, H€06XOI[I/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— MIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 370POBbSI
U UHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$I o JUCHUINIMHE MOXET IMPOBO-
JIUTHCS] B HECKOJIBKO JTArloB.

[Tpouenypa oleHUBaHUST PE3yIbTATOB OOYYCHHS WHBAIUAOB W JIMI[ C OTPAHMYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI 110 JAUCIMIUIMHE (MOJYJIIO) MPEeIyCMaTpUBAeT NPEJI0OCTaBICHHE HH-
dopmanuu B hopmax, aIanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/I0POBBS M BOCIPUATHS HHPOpMa-
1812058

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIT TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

5 IlepevyeHb OCHOBHOIi M 10NIOJHUTEJIBLHON y4eOHOM JUTEPATypPbl, HEOOX0AMMOM
AJIS1 OCBOCHHS TUCHHUIINHBI

5.1 OcHoBHas quTEparypa:

1. TuxonoB A. H., BacunbeBa A. b., CemnukoB A. I'. Jluddepenunanbupie ypaBHEHUs.
M., https://e.lanbook.com/reader/book/48171/

2. Tlerposckuii U. I'. Jlekuuu mo Teopun 0OBIKHOBEHHBIX IU(p(epeHIInaTbHBIX YpaBHEHUH.
M., 2009, https://e.lanbook.com/reader/book/59554/

3. CoOopHuk 3a1a4 1o aupdepeHIualIbHbIM YPaBHEHUSIM U BapHAllMOHHOMY HCUYHCICHHIO
[DnexTponnsbIii pecype] : yueb. mocobue / B.K. Pomanko u ap. — DieKTpoH. JaH. —
Mocksa : U3narensctBo "Jlabopatopus 3Hanuit", 2015. — 222 c. — Pexxum pocryna:
https://e.lanbook.com/book/70710
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JIsis OCBOGHHMSI TUCITUTLTMHBI MHBAINUIAMU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU
3JI0POBbSI MMEIOTCS HM3aHUS B JJIEKTPOHHOM BHJE B DIICKTPOHHO-OMOIHMOTEUHBIX CHCTEMAx
«Jlanoy u « BubaUOKTYOY.

5.2 lonosiHuTE/ILHAS JIUTEPATYypa:

1 Jlemuposuy, B.II. Jlekiuu mo MaTeMaTHYECKOl TE€OPHM yCTOMUMBOCTH [DJIEKTPOHHBIH
pecypc] : yueOHoe mocodue / B.I1. [lemunoBuu. — DnektpoH. nadH. — Cankt-IletepOypr
: Jlanp, 2008. — 480 ¢. — Pexxum mocryma: https://e.lanbook.com/book/123

2 bubuxos, I0.H. Kypc 0ObIKHOBEHHBIX AU((EpEeHINANBHBIX YPaBHEHUIT [DIEKTPOHHEII
pecypc] : yue6Hoe mocodbue / FO.H. bubukos. — DnektpoH. gan. — Caskr-IleTepOypr :
Jlanb, 2011. — 304 c. — Pexum pocryma: https://e.lanbook.com/book/1542

3 uddepeHnnanbHble 1 MHTETPAIbHbIE YPaBHEHHS, BAPUALMOHHOE HCUECIICHHUE B IIPHMeE-
pax W 3amadax [DIeKTpOoHHBIN pecypc] : ydued. mocodue / A.b. Bacunwesa [u np.]. —

OnekTpoH. gaH. — MockBa : ®usmariur, 2003. — 432 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/2358

6 IlepeyeHn pecypcoB HHGOPMALMOHHO-TEJEKOMMYHHUKANMOHHOM ceTn « UHTEP-
HET», He00XOAMMBIX /IJISl OCBOEHUS TUCIHUILIMHBI

7 MeToauuyecKkue YKa3aHus IJIs oﬁyqamumxca 0 OCBOCHHIO JTUCHMIIJIMHBI

[Io xypcy npeaycMOTpEHO MpOBEACHUE JIEKIMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA Marepuaj, 1a0OpaTOpHBIX 3aHSATHHA, B XOJA€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKH HABBIKA PELICHUS
Pa3IUYHbIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM IOJYyYEHHBIX TEOPETUUECKUX 3HAHUI.

BaxuelmmM 3Tanom Kypca siBIsieTcs caMOCTOsTeNbHas padoTa 1no aucuuminie. Camo-
CTOATENIbHAs paboTa CTY/IEHTOB SBJISETCS HEOTHEMJIEMOW YacThiO Ipoliecca moArotoBku. Ilon
CaMOCTOSITeNIbHON paboTOi MOHMMAaeTCs 4acTh y4eOHOU IIaHupyeMoil paboThl, KOTOpast BBIIOJI-
HSIETCS 1O 3aJaHHUI0 U MPU METOJNYECKOM PYKOBOJCTBE MpeEnoiaBaresi, Ho 0e3 ero Hemocpea-
CTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HallpaBlIieHa Ha YCBOEHHE CHCTEMbI HAayYHbIX U INpodeccuo-
HAJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN M HABBIKOB, IPUOOPETEHUE OMbBITA CAMOCTOSTEILHOM
TBOpueckoil aestenbHOocTH. CPC momoraer ¢opMupoBaTh KyJbTYpy MBIIUICHUSI CTYACHTOB,
pacIIupsTh O3HABATEIbHYIO NEATENBHOCTD.

Buasl camocTosiTenbHON paboThI 1O KYpCy:

@) no yenam: MOATOTOBKA K JIGKLIUSAM, K IPAKTUYECKUM 3aHATHIM, K KOHTPOJIbHOU padoTe,
K KOJZIOKBUYMY.

0) no xapaxmepy padomul: U3y4eHUE JTUTEPATYPhl, KOHCIIEKTA JIEKLNI; TIOUCK JIUTEpaTy-
pbl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHYEMOH IS CAMOCTOSTEIbHOTO U3yUeHUs Hayd-
HOMW JIUTEpaTyphl; pelIeHue 3a/1a4, TECTOB; paboTa ¢ 00yJaIOUIMMHU U KOHTPOJIUPYIOIIUMHU TPO-
rpaMMaMH.

TemaTnueckoe mIaHuPOBaHUE CAMOCTOSATEILHOM PabOThI CTYJEHTOB

Pa3- Tema Coaeprxanue BOIIPOCOB TeMbI Bun pa6orsi
aeJ
1 OcHOBHBIE Mopenu, conepxamme auddepernuans- | [louck HEOOX0aUMOMN
MOHATHUS Hble ypaBHEHHUsS. 3ajaud, NPUBOJAIIME K | HHPOpPMALUU (cm.
b depeHIMaTbHBIM YPAaBHEHUSM. CIHUCOK JIUTEPaTyphl).
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Pas- Tema CoaeprxaHnue BOIIPOCOB TeMbl Bun pat6orsi
aes
Pemenue 3agau.

2 Wnrerpupye- | Teopemsl CyliecTBOBaHMS U €IMHCTBEHHO- | [louck HeoOxoaumoi
MbIE TUIBI | CTH penieHus 3anayu Komm unpopmanuu. Uzyye-
ypaBHEHUH HUE JEKIMOHHOIO Ma-

tepuana. KoHcrekTu-
pOBaHUeE.

3 Jluneitnbie dyHaaMeHTabHAs  cucTteMa  pemieHui. | [loBTopenue  nekiu-
CUCTEMBI @yHraMeHTalbHAsE MaTpula. MHOXKECTBO | OHHOIO Marepuana Hu
mupdepeHnn- | pyHIaMEHTAIbHBIX  MaTpull. Marpuna | MmaTepuaia  y4eOHHU-
anbHBIX Yypas- | Komn, e€ cBoiCcTBa. koB. IlomroroBka k
HEHUI KOHTPOJILHOW paboTe

4 JIuneitnbie VYpaBHeHHs ¢ MOCTOSTHHBIMU K03 unmen- | [Touck HeoOxoaumMoit
ypaBHEHHS 7 - | TaMU. PelieHne ypaBHeHMH co cnenuanb- | uHGopmauuu. Iloaro-
ro MopsJIKa HOU MPaBOM YaCThIO TOBKa K KOHTPOJIbHOM

pabore

5 Henunelinbie Teopemsl [Tukapa u Ileano. N3ydyeHue  JEKIMOH-
CUCTEMBI HOT'O Marepuaia u Ma-

Tepuaga ydeOHUKOB.

6 HenpepriBHast | YcroitunBocTh no neppoMy npudnamxkenuto | [louck HeoOxoaumoi
3aBUCHUMOCTh uHpopmanuu. Pemre-
peuieHust  3a- Hue 3ana4. [loaroros-
nayn Komm ot Ka K KOHTPOJIbHOH pa-
HaYaJbHBIX 6ote
JTAHHBIX.

7 KpaeBble 3a- | @ynkumsa ['puna: cymecrBoBanue, no- | M3ydyenue n nosrTope-
Ja4u CTpPOEHHUE HUE JIEKIIMIOHHOTI'O Ma-

TepUala U Marepuaia
y4eOHUKOB.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEET HHJIWBHJyalbHas y4deOHas paboTa (KOHCYNIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHble KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIMA OOYYCHHS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernofaBaTeieM W OOyJaroIIUMCS WHBAIWIOM WA JHUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX MPH OCYIIECTBICHHH
00pa30BaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)
8.1. Ilepeyenp MHGPOPMAIMOHHBIX TEXHOJIOTHIA.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreYeHust
— [IporpaMmsl U1 AEMOHCTpAIMU U co3aanus npe3enTauii («Microsoft Power Pointy).

8.3 llepeyennb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM
Dnexkrponnas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
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9 MarepunajbHO-TeXHH4YecKasi 6a3a, HeoOXoAuMasi VIl OCyLeCTBJICHUsI 00pa3oBa-
TEeJILHOTO Npouecca Mo JUCHHILINHE

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrmeueHue AU CIMITIIMHBI (MO-

No Bun pabor
JUyJisl) ¥ OCHAILICHHOCTh
1. JleknoHHbIe 3aHsATHS | JICKIIMOHHAsT ayIuTOpHUs, OCHAIEHHAs TPE3CHTAMOHHON
TEXHUKOHN (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ...) U CO-
OTBETCTBYIOIIUM MporpaMmMHbIM obecniedeHueM (110);.
2. Cemunapckue 3ansatus | CrnenuaibHOE OMENIEHHE, OCHAIIEHHOE JIOCKOM, MapKepamu
U MEJIOM
3. JlaGoparopubie 3aHs- | CnenuanbHOE MOMENIEHHE, OCHALICHHOE JOCKOH, MapKepaMu
THUS U MEJIOM
4. I'pynnosele (uHauBu- | Aynuropus, (kabuner) 314H
IyanabHbIE) KOHCYJIbTA-
U1
5. Texkymuii  koHTpoJb, | Aynutopus, (kabuner) 312H,314H, 307H, 310H
MPOMEXYTOUHAsI aTTe-
CTalusl
6. CamocrosiTenbHass pa- | KaOuHer aisi caMOCTOSITeIbHONH pabOThl, OCHAIICHHBIA KOM-

oora

MBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOIKITIOUYEHHUS K CETH
«HTEpHET», MPOrpaMMOi 3KPAHHOTO YBEIHUYEHHUS M obecrie-
YEHHBI JIOCTYIOM B  JJIGKTPOHHYIO  HH(MOPMAIMOHHO-
obOpasoBarenbHylo cpeny yanusepcutera 314H
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Peuenznsn
Ha pabovyio nporpaMMy JHCHHITIHHE «[IuddepeHIHanbHbIe YpaBHSHUA
JU1s CTYZIEHTOB HAnpaB/ieHHs NOArOTOBKH
02.03.01 MaremaTuka 4 KOMIIBIOTepHBIE HayKH (kBanudukanus «Oaxanasp»)

Juddeperupansible ypaBHEHHS SBIAIOTCA OMHHM M3  MOLUHEHLIMX
annapaToB aHanM3a W HCCIeIOBAaHMA MPOLECCOB pa3iuyHON npupozasl. Mzyuenne
muddepeHIHATBHBIX YPaBHEHHH HEoOXOAHMO ANA MaNbHEHIIero M3YYeHHHA BCEX
JAHCUHIUIHH BBICIUSH MaTeMaTHKH U MEXAHHKH.

Paboyas nporpamma mucuumiusbl  «/luddeperuuancHele ypaBHeHHA»
BKIIFOYAeT B e CTPYKTYPHBIE YacTH, HeoOXOAMMEIE ANA JOKYMEHTAHH TaKoro
pona. Bee OCHOBHEIC pasjieNibl NPOrpaMMbl HAlUIH CBOE OTPAXKEHHEe B I[epedHe
MPEACTABICHHAIX B NPOrpaMMe HEOOXOAUMBIX 3HAHMM, YMEHHMI U KOMIETeHLHI.
Pacnpenenenne BpeMeHH, OTBOAMMONO Ha H3YYeHHE PasHYHBIX pasieNos Kypca,
BKJIIOYAd CAMOCTOATENBbHYIO paboTy, COOTBETCTBYET HX TPYAOEMKOCTH.

Copeprxanue pa3zienos, HX pasfe/ieHue 110 BUAAM 3aHATHI, H TPYI0EMKOCTh
B Yacax OTBevaroT TpebosartenbHOCTH M LenecoobpasHoeTy. JIornka nocrpoenus
nporpaMmsl  ofecrneynBaeT NAKOHHYHOCTL HINOKEHHs, HEOOXOAMMYIO INpH
OrpaHM4YeHHOM BpeMEHH, OTBOAMMOM y4yeOHBIM nnanoM. Osnanenne
MPaKTHYCCKHMH HABBIKAMH M YMEHHAMH obecneurBaeTca J1abOpaTOPHBIMH
3aHATHAMH. B nporpamme  chopMynHpOBaHBl TE€Mbl  CAMOCTOATENLHOH
BHEAYIMTOPHOI paboTsl, MpUMeps! 3aiaHuil st KOHTPONIBHBIX paboT, OHaeTsl 014
IK3aMEHOB, NepeveHh OCHOBHOM M JIONMONHUTEIBHONW THTEPATYPhI, JOCTYIHOH JUIA
ofbyqaromuxcs.

B uenoM, paGouas mnporpamma no mucumniaune «/ludepenuuansheie
YpaBHEHHsA» COCTaBJIeHa B cOOTBeTcTBHH ¢ Tpebopanuamu ®I'OC BO u orsevaer
COBpeMEHHEIM Tpe0OBaHHAM K Ka4yecTBeHHOMY oO0pasoBarTesbHOMY Npoueccy.
Jlannas paGouass nporpamMma MoxeT OBITh MCIONB30BaHA Ui obecneuenns
OCHOBHO¥ 00pa3soBaTe/bHON nporpaMMsl 1o HanpasneHHio noarotosku 02.03.01
MaremaTHKa M KOMILIOTEpHBIE HaykH no mucuuminee «JIuddepeHumnancHeie
YPaBHEHHSY.

PeueHsenT

Kannunat ¢us.-Mat. HayK, AONEHT, JOUCHT
kadenpsl npuknagHoi MaTeMaTku ®IBOY
BO «Kybanckuit rocyaapcTBeHHBIH

AT
TEXHONOTHYECKHH YHUBEPCHTET» X \b—r)_ Kupri K.A.
§ ,
e



Peuensus
Ha pabo4yio nporpamMMy THCUMNNMAE! «{uddepennunansibie YpaBHEHH,
NpeAHa3sHAYEHHYIO I CTY/AEHTOB HAlPARICHHS NOArOTOBKH
02.03.01 MaTemaTHKa W KOMNBIOTEPHBIE HAYKH (KBanHQUKanus «bakanasp»)

Judbdepenumansasle  ypasHEHHS  COCTABIAIOT  OCHOBY  MOAINOTOBKH
KBaNH(DHUHPOBAHHOIO CrienManucTa B odnactd MareMaTHKd. OHH HCIOIB3YIOTCH
MPaKTHYECKH BO BCEX MHCLMIUIMHAX BEICHICH MAaTeMaTHKH W MeXaHHKH. [ToaTomy
co3nanue paboyei mporpaMMel 110 JaHHOMY KYpPCY SBISETCA aKTYalbHBIM.

Pabouas mnporpamma mno Kypey «luddepeHunansisie ypaBHEHHS)
npejgycMarpusaer GopMmupoBanie y 0fyvalouMxcs MareMaTHYECKOro annapara,
BKTIOYAIONIEro B ¢cebf MaTeMaTHYeCKHe 3HAHUA, YMEHHA M HABBIKH HeoOXOIHMEIE
st pansHelmeit npodecCHOHANBHON AEATeIBHOCTH.

[Tporpamma oTBeYaeT COBPEMEHHBIM Tpe0oBaHNAM K ODYUCHHIO H OTpaXaeT
COBPEMEHHEIE TeHICHIHH B 00yyeHuMH H BOCNHTaHWH JH4YHOCTH. Cojepxkanue
pafoueil mMporpaMMel OXBATHIBAeT BeCh MaTepuain, HeoOXouuMmbli 1 obydeHns
CTY/ICHTOB BHICIUHX Y4eOHBIX 3aBelleHHH No Hampapienuio «MareMaTHKa H
KOMMBIOTEPHEIE HAYKH.

PaGouas nporpaMMa Ja@eT LEJIOCTHOE NpeJCTAB/ICHHE O JHCLHIUIHHE.
CTpyKTypa M cOjepKaHHe Kypca B3aWMHO JOMONHAIOT Apyr apyra. Takxke B
NporpaMMe MNpHBEACHB! NpPUMEpHl 3aJaHuil A NPOMEKYTOYHOH aTTecTaluH,
nepedeHs BOMPOCOB BHIHOCHMEIX Ha JK3aMEH, [lepeyeHb OCHOBHOH U
JONOIHUTEIBHON THTEPATYPHEI, NOCTYIHON 00yHaromHMCs.

B uenom, paGovas nporpamma no mucudinmee «IuddeperumnansHbie
YpaBHEHHS» COCTABNeHa B cooTBeTcTBHH ¢ TpeGosanuamu ®IOC BO u oTseuaer
Tpeboparnam x obpasosatenbHOMY mpoueccy. HanHas pabodas nmporpamMma MOKET
OHITE HCMONB30BaHa I ofecnedeHuHs OCHOBHOM 00pa3oBaTeNbHOM NMPOrpaMMsl
no sanpasiaeHuto noarotosku 02.03.01 MartemaTHKa W KOMIIBIOTEPHEIE HAYKH 1O
muciunause «luddepeHHaNbHBIE YPaBHEHUSY.

Peuensent
JOKTOp DH3UKO-MAaTEMATHIECKHX HAYK, JAOLCHT,

npodeccop kadeapsl MATEMATHIECKOIO %
mogenuposanus KyoI'y . [Tasnosa A.B.



