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

1.1 eab AUCHMIJINHBI

enstmu ocBoeHUsT AUCHHUILTUHBL «J{nddepeHinanbaple ypaBHEHUS SBISIOTCS OCBOCHHE
METOJIOB pemieHus Au(depeHnaIbHbIX YpaBHEHUI U NMPUIIOKEHUE ITUX METOJOB K PELICHUIO
3a1a4 U3 Kypca (GU3MKH, a TaK)Ke 3a/1a4 KOMIUIEKCHOTO M BEIIECTBEHHOTO aHalln3a, OBJIa/ICHUE
KJIACCUYECKUM MaTeMaTUYECKUM aIllapaToM Ui JaJbHEUIIErO UCIOJIb30BAHMS B IPUIIOKECHHSAX.

1.2 3agauyu AUCHUIIMHBI

[Ipu ocBOEHMM NUCUMIUIMHBI CTABATCS CAEAYIOLINE 3aJa4H

e 3anauyu Komm s nuddepeHnnanbHbpIX YPaBHEHUH U CHCTEM.

e OsnageHue NpUOIMKEHHBIMU U YUCICHHBIMH METOJJaMH UHTETpUpoBaHus AuddepeHiu-
aJbHBIX YPaBHEHUI.

e dopmMupoBaHHE OCHOBHBIX MOHATUN TEOPUU OOBIKHOBEHHBIX AU(PEepeHIInaTbHbIX YpaB-
HEHMU.

o dopmMupoBaHME 3HAHMI O CBOWCTBAX perieHui quddepeHInaIbHbIX YpaBHEHUH IEPBOTO
MOPSIZIKA: C PA3ACISIIOLUMUCA TEPEMEHHBIMHU, OJHOPOJHBIX U TMPUBOJALIMXCS K HUM,
ypaBHEHU B MOJHBIX TuddepeHnmanax; opiajeHue TOYHbIMA METOJJaMH UHTErPUPOBa-
HUS.

e ®opMupoBaHHE 3HAHUH O TUHEHHOM Tu(DHepeHIINaTEHOM YpaBHEHHH TIEPBOTO MOPSIKA.
OBnanenue metogamu pemienust Jlarpanxka u bepaymn.

e @DopMUPOBAaHHUE 3HAHUM B BOIIPOCAX CYLIECTBOBAHUS U €JUHCTBEHHOCTU pereHus dop-
MHUpPOBaHUE 3HAHUN O JMHEWHOM JUDPEpEeHIINATBHOM YpaBHEHUU IEPBOTO TMOPSIKA.
Osnanenue meronamu peuenus Jlarpanxa u bepnyinm.

e ®dopMupoBaHME YMEHUN U HABBIKOB pelieHus TudepeHnaNbHbIX ypaBHEHUH BBICIIHX
MOPSIIKOB TyTE€M MMOHMKEHUS MOPSIAKA YPAaBHEHHUSL.

o ®dopMupoBaHME 3HAHMIA O CTPYKType o01ero pemieHus auddepeHuanbHbIX ypaBHEHUN
BBICIIMX NOPsAAKOB. OBnageHue metoioM Jlarpanxa.

e dopmupoBaHHWE YMEHHMM W HABBIKOB MOCTPOEHHUS OOIIEro PEmieHHs JUHEHHOTO OJIHO-
poaHoro nuddepeHnanTsHOT0 YpaBHEHHs N-TO MOPSAKA C MOCTOSHHBIMEU Kod(dduineH-
TaMH B 3aBUCUMOCTH OT 3HAUEHUN XapaKTEePUCTUUECKUX YHUCEIL.

e @DOopMUPOBAHHE YMEHUN W HABBIKOB B IMOHMCKE YACTHOTO PEIICHUS JTUHEUHBIX HEOIHO-
ponHbBIX MU PepeHINATBHBIX YpaBHEHUH BBICIIMX MOPSJIKOB IO MPaBOW YaCTH CIICIIH-

anbHOro Buaa. OBiaZieHHe METO/I0M HEONPEIEIeHHbBIX KO (OULIMEHTOB



e dopMupoBaHWE 3HAHWHA O CBOWCTBAX PEIICHUA OJHOPOJHON JIMHEHMHOW CHUCTEMBI AUQ-
bepeHnaIbHBIX YpaBHEHHUHM € MOCTOSHHBIMH Kod(dduuuentamu. OBiageHUE METOAOM
Ditnepa.

e @OpMHUPOBAHME 3HAHUW O CTPYKTYpE PELIEHUS HEOAHOPOJHOW JIMHEHHOW CHUCTEMBI

nuddepeHnaIbHbIX YPaBHEHHH C MOCTOSHHBIME Kod(h¢unuentamMu. OBlazeHne METo-

JaMU HaXOXJACHUA YaCTHOT'O PCIICHM.

Bo Bpems u3ydeHus AMCUUIUIMHBI BblpaOaThIBaeTCs oOlIieMaTeMaTHdecKas KyJbTypa:
YMEHHUE JIOTMYECKH MBICIIUTh, IPOBOIUTH J10KA3aTEIbCTBA OCHOBHBIX YTBEPXK/IEHHH, YCTaHABIN-
BaTh JIOTMYECKHUE CBA3U MEKIY MOHATHAMH, IPUMEHSITH NOJYyYEHHbIC 3HAHUS Ul PEIICHUS 3a-
J1ad, CBSA3aHHBIX C (PU3MUECKUMH NPUIOKECHUSIMHU T€OMETPHUECKUX U aNreOpandecKiuxX METOJIOB.
[Tony4yaemble 3HaHUSA JIeXkKAT B OCHOBE MaTEMaTUYECKOro 00pa3oBaHMs U HEOOXOAWUMBI i HO-
HUMAaHUS ¥ IPUMEHEHUs B (PU3HKE.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JuctmumHa «/luddepennpanbaple ypaBHEHHS» OTHOCHTCA K 0a30BOi YacTu mpodec-
CHOHaNbHOrO 1MKIa b1, sBistomerocsa crpykrypHeiM 3nemenToM OOII BO. [lucuuninuna yura-
eTcs B 3-M ceMecTpe.

3HaHMsl, TIOJYyYEHHbIE B ’TOM KypCe, UCIOJB3YIOTCS B YPaBHEHUSIX MaTeMaTU4ecKon pu-
3UKH, METO/IaX ONTHMU3ALNHU U JIp. MATEMAaTUYECKUX Kypcax.

OT u3yyaroniero HacTOsIIUN Kypc TpeOyeTcsl 3HaHue YHHUBEPCUTETCKOro Kypca aHajiu3a
B JIOCTaTOYHO CTPOTOM U YIJIyOJIEHHOM H3JI0’)KEHHM, OCHOBHBIE CBEJICHUS U3 TEOPUH OIpe/eNn-
TeJel, BbICIIeH anreOpbl 1 MaTEMaTUYECKOTO aHAIN3a.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs] 0 JMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOECHHS 00pa30BaTeIbHON NPOrPaMMbI
N3yuenne naHHOW yueOHOM IUCLUIUIMHBI HAIllpaBiIeHO Ha (opMHUpOBaHHE Yy OOyuaro-

muxcs oowenpogeccuonanvuvix komnerenuut OIIK-1 u OITK-8.

No WNunexc | ConeprkaHue KoM- B pe3ynbrarte u3ydyeHus: yaeOHONU AUCHUIUINHBI

L KOMIIE- neTeHnuu (Mim eé o0yyJaronmecs J0JKHBI

" | TCHUMM | 4acTH) 3HATh yMeTh BJIA/1eTh

1. OIlK-1 CnocobeH  mpuMe- | KJIJaCCHUECKHE pemiath 3aja- | HABBIKAMU HeE-
HATh  €CTECTBEHHO- | TIOCTAHOBKU OC- | Y  BBIYMCIH- | OOXOAMMBIX
HayyHble W 00- | HOBHBIX  €CTe- | TeIbHOTO U | TEXHUYECKUX
LIEMH)KEHEPHbIE CTBEHHOHAY4- TeopeTnye- npeoOpa3oBa-
3HAHUS, METOABl Ma- | HBIX 3ajlad, UC- | CKOTO Xapak- | HUM; HaBbIKa-
TEMAaTUYEeCKOT0 aHa- | MOoJib3ys anma- | Tepa B o0ja- | MU IpUMEHe-
nu3a U MojenupoBa- | patr guddepen- | ctu audde- | HUS  TOTy4YEH-
HUS, TEOPETUYECKO- | IHAIBHBIX PEHLIMANBHBIX | HBIX 3HAaHUU B
ro W DSKCIEPUMEH- | YPaBHEHMI YpaBHEHUH Ipyrux obna-
TaJIbHOI'O  HCCIIENO- CTSIX Marema-




Ne WNnnexc | CoxepkaHue KOM- B pe3ynbrate u3ydyeHus: yaeOHOW AUCHUTUINHBI
n_n KOMIIE- neTeHnnu (Uim eé oOy4aromuecs: JOIKHbI
" | TEHUMM | 4acTH) 3HATh yMeTh BJIA/IeTh
BaHUA B Ipodeccuo- TUYECKOTO
HAJIBHOW JEATEeIbHO- 3HAaHUS M JIUC-
CTH UTUTMHAX
€CTECTBEHHO-
HAy4YyHOTO  CO-
JepKaHus
2. OIIK-8 Cnocoben  mpume- | Knaccuueckue Crpouts Ma- | MeTomamu
HATH ~ MareMaTthye- | 3aJa4u (PU3MKH, | TEMAaTHUYECKUE | PELICHUs Kilac-
CKHE€ MOJIENU, METO- | MPUBOASIINE K | MOAETH (PU3U- | CHUECKHUX
Ibl U CpeAcTBa Mpo- | auddepeHiu- geckux  npo- | nuddepenim-
eKTUPOBAHUSA  UH- | albHBIM ypaB- | IECCOB, OMNU- | AIbHBIX YpaB-
(GOpMAIMOHHBIX U | HEHUSM CBIBaEMBIX HEeHUA © CH-
aBTOMATHU3UPOBaH- muddepeHn- | cTeM  ypaBHe-
HBIX CHCTEM. QTBHBIMU HUH
YpaBHEHUSIMH

2. CTpyKTYypa M coJep:KaHue JUCHUIIMHBI
2.1 PacnpeneJieHue TPy10eMKOCTH JUCHHUILIMHBI 110 BUIAM padoT

Obmas Tpyno€MKOCTh AUCHUILTUHBI cocTaBiseT 3 3ad. en. (108 wacoB), ux pacmpenene-

HUE 110 BUJaM padoT npecTaBiieHo B Tabnuue (0 cmyoenmos ODO)

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacel)
3

KonrakTHas pabora, B TOM YHcCJIe: 54,3 54,3
AyauTopHbIe 3aHATHS (BCEro): 52 52
3aHATHSA JIEKIIUOHHOTO THUIIA 34 34 - - -
JlaGoparopHble 3aHATHS - - - - -
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, PaKTHYe- 18 18 i i i
CKHE 3aHSTHS)
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHasi pa0oTa, B TOM YHUCJIE: 27 27
Kypcosas paboma - - - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 14 14 - - -
Boinoanenue unou8udyanbHulxX 3a0anull (N0020moeKa 13 13 i i i
Cco00Wenull, npezeHmayutl)
Pechepam - - - - -
IToAroTOBKA K TEKYIIEMY KOHTPOJIIO - - - - -
KoHnTpoJib:
IloAroToBKa K 3K3aMeHy 26,7 26,7
Oo6masi Tpya10eMKOCTh yac. 108 108 - - -

B TOM 4HC/Ie KOHTaKTHAA | 43 |543

pabora

3a4. el. 3 3




2.2 CTpyKTYypa QM CHUIINHBI

Pacripenenenre Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCIUILTAHBL.
Paznenbl (TeMbl) AUCIUIUIMHBI, U3y4aeMbIe B 3 ceMecTpe (ouHas ghopma)

KoanuectBo yacoB
Brea-
Ne HanmenoBanue pa3zzaenon Bce- Ay;[:g:g Has ng:;ﬂ
ro pabora
J |03 | JIP | CPC
1 2 3 4 5) 6 7
1. | Tema 1 OcHOBHBIC TOHATHS 6 2 2 - 2
2 Tema 2 YpaBHeHust [EPBOTro NOpsKa. Nurterpupye- 26 | 10 5 i 10
MBI€ TUTIBI YPABHCHUU
3 Tema 3 HI{HeHHHe cuctembl audQepeHnanbHbIX o4 | 12 4 i 8
ypaBHEHUU
4. | Tema 4 Jlunetinbie ypasuenus ’? -ro nopsiaxa 16 | 8 4 - 4
5. | Tema 5 KpaeBble 3a1aun 9 4 2 - 3
Hmozo no oucuunnune: 81 | 36 18 - 27

[Tpumeuanue: JI — nexum, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camoctosiTennbHas paboTa CTyACHTa.

2.3 Coneprxanue pa3aeioB JUCHUNIMHBI

2.3.1 3aHsaTHs TEKIUOHHOTO THIIA

Ne dopma
HaumenoBanue TeKylLe-
n/ Conep:xanue pasjaena
I pasziena ro
KOHTpPOJIst
1 2 3 4
1 OcHoBHEBIE T0- | BBenenune. EcrecTBO3HaHNE M MaTeMaTHYECKHE MOJE- N
HATUS 7M. YpaBHEHHE KaK OCHOBHOW OOBEKT M3Yy4eHUs B Ma- DOBEPKA
TeMaTtuueckou monenu. Mogenu, conepxkamue audde- igx)agi__
peHIanbHaple ypaBHenus. [Ipumepsl 3amay, mpuBoAs-
mmx K aupdepeHranbHeIM ypaBHEeHUSIM. OCHOBHbBIE Aanid,
3amauyn Teopuu auddepeHIanbHbIX YpaBHeHUH. 3a1a- YCTHbIH
ya Kommn onpoc
2 YpaBHeHus OcCHOBHBIE HHTETPUPYEMbIE THITHI YpaBHEHHH [-T0 m0-
NEepPBOro  TO- | psAKA: YpaBHEHHS C pa3eaiolUMUCS IEPEMEHHbBIMH,
psanka.  Murte- | nuneitnble ypaBHeHUs. OHOpOIHBIE MU DhepeHInab- TpoBepka
TpUpPyEeMbIC TH- | HbIC YPABHCHHS M PHUBOIATIIMUCS K HAM.
nbel ypaBHeHu | Jluneinble nuddepeHmanbable ypaBHEHUS IEPBOTO ng)agi__
nopsiaka. Meron bepuymnu u Jlarpanxka. YpaBHeHue
Bepuymnmu. YpaBHeHue B MONHBIX AuQdepeHianax. AIAHHA,
Nuterpupyromuii MEHOkUTENB. Teopema cymecTBoBa- YCTHBII
HUS ¥ €IMHCTBEHHOCTH pelieHus 3aaaun Komm s onpoc
G depeHINaTbHOTO YpaBHEHUS [IEPBOTO MOPSJIKA,
pa3peleHHOr0.0THOCUTEIBHO TPOU3BOIHON




HaumenoBanue

pa3aejia

Coaep:xanue pasaesa

dopma
TeKyl1le-
ro
KOHTPOJIs

2

3

4

JInnelineie cu-
cTeMbl qudde-

PEHIHATIBHBIX

ypaBHEHUU

HopmaneHas cucrema auddepeHnnanbHbIX ypaBHEHUN
I-ro nmopsiaka. Bexropnas 3anucs. ®a3oBoe npocTpaH-
ctBO. Pemenne cuctemsl qudepeHaabHbIX ypaBHe-
Huil. UHTerpanbHas kpusas. 3agaua Kommu. JIuneiinbie
cucteMbl nuddepeHIuanbHbIX ypaBHEHUH (C KOM-
TUIEKCHBIMH K03(uiimeHTaMu 1 CBOOOJHBIMHU YJICHA-
MH). MarpuyHo-BeKTOpHas 3amnuch. [IpuHuun cymep-
MO3ULMHU. DKBUBAJIEHTHOCTH 3a1auu Komm it nuHen-
HOM CHCTEMBI M MHTEIPaJbHOrO ypaBHEHMs. Teopema
CyLIECTBOBAHUS M E€AMHCTBEHHOCTH PEILICHUS 3a1adu
Komm aiist nmuHeiHsbIX cucteM. JInHeitHble 0qHOPOJHBIE
cucrteMsl. [IpocTpancTBO pemeHnid. @yHIaMeHTalIbHAs
cuctema peumieHul. Bponckuan. Kpurtepuii nuHenHHON
He3zaBucUMOCTH pemeHuil. @opmyna OcTporpajickoro
— JlmyBumnsa. IlpexncraBieHue oOILIEro pelieHus Mnpu
MOMOILIM  (PyHJAMEHTAIbHOM MaTpullbl. MHOXECTBO
(GyHIaMEeHTaJIbHBIX MaTpull. MeTox BapHaluu MOCTO-
SHHBIX, (popmyna Komu. Marpuna Komu, e€ cBoiicTsa.
JIuHeliHbIe CUCTEMBI C MOCTOSHHBIMU KO3(UIMEeHTa-
mu. Haxoxxaenne (hyHIaMEHTAIBHOW CHCTEMBI pelle-
HUI METOJIOM HEeolpeesIeHHbIX K03(PULIMEHTOB.

IIposepka
JloMali-
HEro 3a-
JaHus,
CaMOCTO-

sITeNIbHAs
pabora

JIunelinbie

ypaBHEHUS
ro IopsiaKa

n.

Jluneitabie onHopoanbie uddepeHnnansHble ypaBHEHUS
BTOPOTO MOPs/IKA C HOCTOSIHHBIMH KO dUIHEeHTaMH.
[TocTpoeHue o0LIero perieHus B clydae:

a) pa3INYHBIX XapaKTePUCTUYECKUX YHCET;

0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEIT;

B) B ClIy4ae KOMIUIEKCHO-COIPSDKEHHBIX KOPHEH Xapak-
TEPUCTUYECKOI0 YPABHEHUS.

JluneitHble HEOJHOPOIHBIE TU(PepeHIINATBLHBIE YpaBHE-
HHS BTOPOTO MOPSKA C MOCTOSHHBIMH KO3 GUIMEHTAMU

¥ [IPaBOM YaCThIO CIEIMATEHOTO BUJA.

Jlunetinbie ypasuenus ! -ro mopsaka. Ceenenue K
JINHENHBIM cuctemaM. [IpuHIMI cynepno3uiuu penie-
Hui. [IpocTpaHCTBO penieHud OJHOPOJHOIO YypaBHE-
Hus. BpoHckuan. Kpurepuil tMHENHON HE3aBUCUMOCTH
pemenuii. JIuneiinble HeoMHOPOAHBIE ypaBHeHus ! -ro
nopsiika, Meron Bapuauuu. Oynkuus u Gopmyna Ko-
M. YpaBHEHHsS] C TOCTOSHHBIMU KO3(PHUIIMEHTAMHU.
dyHaMEHTalIbHAsT CHUCTEMAa PEIICHUN YpPaBHEHHUs C
MOCTOSIHHBIMH KO3 urrenTamMu. OyHkius u Gopmy-
na Kommm 1151 ypaBHEHUsS! ¢ MOCTOSSHHBIMU K03 duiu-
€HTaMHU.

KpaeBLIe 3agauun

Kpaesbie 3amaun Illtypma — JlnyBuia. OcHOBHbIE
MTOHSTHUS.

IIpoBepka
JOMaIl-
HETO 3a-
JaHus,

KOH-

TPOJIbHAS

pabota

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA




Ne ®opma
HaumenoBanue .
n/ pasnena TemaTuka J1a00PATOPHBIX 3aAHATHI TeKylIero
n KOHTPOJIst
1 2 3 4
1 OcHoBHble IoHATUS | OcHOBHBIE MOHATHS Teopuu auddepeniu- | IIpoBepka mo-
JIbHBIX ypaBHEHMH (pemienue, 3anada Komu, | MamiHero 3a-
NOPSAZIOK YPABHEHMS) JTaHUsl, YCTHBIN
OIpoc
2 VYpasHenus nepsoro | OCHOBHbIE HHTErpUpyeMble TUIIbl ypaBHeHuill | IIpoBepka no-
nopsiaka. Murerpu- | |-ro nopsaka: ypaBHEHUs € pa3IesAOMMMKCA | MAIIHETro 3a-
pyeMble TUIIBI | IEPEMEHHBIMHU, JIMHEWHBIE YPABHEHHUS. JaHUs1, KOH-
ypaBHEHUH TpOJIbHAs pa-
bota
3 | Jluneitnble cuctembl | HopmanbHasg cucrema auddepeHIuaabHbIX
muddepeHmanbHbIX | ypaBHeHH [-ro mopsaka. Bekropnas 3anuce. | [IpoBepka mo-
ypaBHEHUH 3anaua Komwm. JIuHelHble cucTeMbl ¢ MOCTO- | MaIIHEro 3a-
SHHBIMUA ~ Kod(p¢unumentamu. Haxoxnenue | 1aHUs, KOH-
(byHIaMEHTaIbHOW CHCTEMBbI pellleHHH METO- | TpoJibHas pa-
JIOM HEOTpEAETICHHBIX K03 uimenToB. Me- 6ota
TOJ1 BapuallM NOCTOSIHHBIX, (hopmyna Komu.
4 Jluneiinble ypaBHe- | JIuHeiHble ypaBHeHUs 2-T0 nopsika. JIuHemn-
uust " -ro nopsgka | Hele ypasuenus ! -ro nopsiaka. YpasHenus ¢
HOCTOSSHHBIMU ~ Ko3¢¢unmentamu. @Dynna- | IIposepka no-
MEHTaJIbHAs CUCTEMA PEIICHUN ypaBHEHHUS C | MAaIlHETOo 3a-
HOCTOSIHHBIMU KO3 puureHTaMu. OyHKIUSA ¥ | JaHHs, KOH-
¢opmyna Komm ans ypaBHEHHs C MOCTOSIH- | TPOJbHAs pa-
HbIMU Kod(pdurmenTamu. MeTon Bapualuu oora
MOCTOSIHHBIX.
5 | KpaeBble 3agaun Kpaesbie 3amaun ltypma — JInyBusia. Oc-
HOBHbIE IOHSTHUS.
2.3.3 JIabopaTopHBbIe 3aHATHS HE IPEIYCMOTPEHBI
IIpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB) KypCOBbIE pabOThI HE Mpeay-
CMOTpPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecneYeHHs JJIs1 CAMOCTOATEIbLHOH padoThI

00yYAIOIIMXCS 10 TUCHUILTHHE (MOTYJII0)

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecneueHUs JAUCITUITIIMHBI

IEMY KOHTPOJIIO

No Bunx CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIHFHON paboThI
1 2 3

1. | IIpopabotka yueb- Metoanyeckue ykazaHHs [0 OPraHU3aLUU CaMOCTOSITEIbHON
HOTO (TEOPETHYECKO- | paGoThI, yTBEPIK/ICHHBIE Kade poil GYHKIIHOHAIBHOTO aHATH-
ro) Mateprana 3a 1 anredpsl mpoTokon Ne 1 ot 31.08.2017 1.

2 . | Bomonnenue no- Metoanyeckue ykazaHHs [0 OPraHU3aLUU CaMOCTOSITEIbHON
MAIIHUX 3aJJaHHI paboThI, yTBEpXKACHHBIE Kadeapoi PyHKITMOHAIBPHOTO aHaI3a
(pemenue 3aay) u anredpsl mpotokon Ne 1 ot 31.08.2017 1.

3. | IlogroroBka k TeKy- | MeTtoanyeckue yKa3zaHHsI [0 OpTaHU3alUN CAMOCTOSTEITLHON

paboThl, yTBEpKIeHHbIE Kadeapoil pyHKIIMOHAIBHOTO aHATN3a

u anireOpsl mpotokos Ne 1 ot 31.08.2017 r.




4. | IlpomexxyrouHas at- | MeTtoauueckue yka3zaHus 110 OpraHU3aluy CaMOCTOSTEIbHOU
Tectanus (9K3aMeH) | paboThl, yTBEpKIeHHBIE Kadenpoil GyHKIIMOHATBHOTO aHAIN3a
u asireOpsl mpotokos Ne 1 ot 31.08.2017 r.

Y4eOHO-MeTOIMYeCKUE MaTepHalibl Ui CaMOCTOSITEIHbHONH pPabOThl OOYdYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMHU BO3MOKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHHUSM HX 370POBbsS U BOCHPUATHS UH(OPMAIIHH.

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM (opme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUnist 11 ¢ HapyLeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTa:

— B mieuaTHo opme;

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0y4aromuxcs

3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu u3yyeHUH NaHHOTO Kypca MCIONb3YIOTCS TPAAULIMOHHBIE JEKIUU U JJaOOpaTOpHbIe
3aHATUA.

enb cemMuHapcKuX (MPaKTUYECKUX) 3aHATHI — HAy4YUTh CTYACHTA MPUMEHATh MOJIy4YeH-
HBIC HA JICKUUAX TEOPETUYECKUE 3HAHMS K PELICHUIO U HUCCIENOBAHUIO KOHKDETHBIX 3a1ad. B
CEMECTpE IPOBOAATCS KOHTPOJIbHBIE paOOTHI JIJIsl IPOBEPKH YCBOCHMSI MaTepHralla CTyJCHTaMH.

Jis aun ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLus
KOHCYJIBTALIMM C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4 OuneHovHnblie CpeacTea IJisi TEKyIIEro KOHTpPOJId yCreBaeMoOCTH U l'[pOMC)KyTO‘lHOifI
aTTeCTAallMH

VuebHas AeATeNbHOCTh MPOXOJUT B COOTBETCTBUM C Ipa)MKOM Y4eOHOro Ipolecca.
[Tponiecc camocTOATENbHOM pabOThl KOHTPOJIMPYETCSl BO BpeMs ayAMTOPHBIX 3aHATHHA U WHAU-
BU/yaJIbHBIX KOHCYJIbTALIUM.

OneHOYHBIMU CPENCTBAMU JUCLMILIMHEI ABIISIOTCA CPENCTBA TEKYILEro KOHTPOJA (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TAKXKE HA CEMUHAPCKUX 3aHATHSAX — OTBET Y JIOCKH U IPO-
BEpKa JIOMAIIHUX 3aJJaHHii) U UTOrOBas aTTecTanus (3a4er).

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB A/ MPOBEAeHNUs TeKylleil aTTecTaluu

1. Haiitn penienue ypaBHEHH
1) 2ty1- x*dt+ xdx= 0;
Y

2 y=e X+ y)=0;

X
tx ——— =t
3 t+1
4) x'—xtgt+x2 cost=0:

5) (X+3y)y'=1

2. Pemts 3amaqy Ko 3=Ys/x x(0)=1 y(0)=2,

—5Sy—2x,



3. Pemuth cucremy { %

o {x' =2y —5Xx
4. Pemiuth JIMHEHHYIO CUCTEMY |y’ = X — 6y —2eX |

5. Haiitu ®CP, o0miee penieHre TMHEHHBIX YpaBHEHUH:
a) X" +2xX"+x=0;
6) X' +x"=0,
6. Pemuth 3agauy Komm:
X"+4x' +3x=0, x(0)=0 x'(0)=1,
7. Bemucars @CP, ecnu U3BECTHBI KOPHU XapaKTEPUCTUUECKOTO YPaBHEHUS
a)A12=0; A34=—6; Asp = 2£7i;
0) A12 =2; A3a=—1+4i; Aspg=—144i.
8. SIensrorcst 1 pynxumn % (1) = e —e”y X, () =2¢" +e” jiH3 PEIICHUSIMY yPaBHEHHS
X"=x"-6x=07
9. Petuth ypaBHeHue, ucnonb3ys Gpynkuuto Komrm:
X" —8x'+17x=e*, Xx(0)=x'(0)=0

10.PemuTh YpaBHCHUC MECTOAOM Bapualliu IMIPONU3BOJIbHBIX ITOCTOSHHBIX X

11. Pemuth ypaBHEHHUE 110 BHIY CBOOOJIHOTO WiCHA X" —4x' =15 +sin2t

12. Pemnts kpaesyio sagaay: Y +Y =1 y(0)=0, y’(g) =0,

Bonpoch! K KOJLJIOKBHYMY

1. ®wusuyeckue U TeOMETPUUECCKUE 3a/1auu, TPUBOAAIINE K nu(depeHITnaTbHOMY ypaBHe-
HUIO.

2. [TonsitTue oObIkHOBEeHHOrO MU depeHIanbHOro ypapHeHus. O0miee U 4acTHbIe pe-
menus. ['paduk pemeHus.

3. JuddepenumanpHble ypaBHEHUs IepBoro nopsaka. 3agada Komm.

4. ['eomerpuueckas uHTEpnperTanus JuddepeHnranbHoro ypasHenus. [lone Hamnpasie-
HUW. MeTosx N30KIMH.

S. Juddepenumanbable ypaBHEHHs MEPBOrO MOPSAKA € Pa3AEISIOMUMUICS MTepeMEHHbI-
MH.

6. OpnHoponuble AU depeHLnanbHble ypaBHEHHUS.

7. YpaBHEHUS, IPUBOSIINECS K OJTHOPOTHBIM YPaBHEHHUSIM.

8. Jluneiinble nuddepeHnmanbHble ypaBHEHUs IEpBOro nopsiaka Y pasHenue bepHymu.
9. Meton bepnysmiu u Jlarpanxka pemeHust TMHEHHOTo AU GEpeHINaTIbHOTO YPaBHEHUS
NIEPBOIO MOPSIKA.

10. VYpaBHeHue B nonHbIX quddepernnanax. MHTerpupyrommui MHOXKUTEb.

11.  TlonsATHe METPUUYECKOrO MPOCTpaHCTBA. [IpUHIIMIT CKATBIX OTOOpasKEeHU.

12.  Jloka3arenbCTBO TEOPEMBI CYNIECTBOBAHMS M CIMHCTBEHHOCTH penieHus nudgepeH-
[IUAJIFHOTO YPaBHEHHUs IEPBOTO MOPSIKA.

13. Oco0ple pemenns nuddepeHmanbHbIX ypaBHeHHH. Orrbaroias ceMeicTBa KPUBBIX.
14.  uddepeHumanbHble ypaBHEHUS BBICHIMX IMOPSAAKOB, OCHOBHBIE MOHATHS. Teopema
CYIIECTBOBAHUS U €JUHCTBEHHOCTH

15. IuddepenumanbHble ypaBHEHUS BBICIIUX MOPSIKOB, JOMYCKAIOIINE MOHMKEHUS TO-
psKa:

a) ypaBHEHHUS BUJIA yO= f(x);
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16.

k k+1 _
6) ypaBHenus Buxa F (X1 y®, e y(n))— 0, He comepskarme HCKOMOI QYHKIHR;

Y ™Y
B) YpaBHEHHS BHA F(y, Y¥.. ¥ )— 0, e comepskalie HE3ABHCHMOTO [IEPEMEHHO-

ro.
Jluneiinsle ogHOpoaHbIe AU depeHnanbHble YpaBHEHUS BBICIIETro nopsaaka. Jiunei-

HO 3aBHUCHMBIE U He3aBucuMble GpyHkumu. Onpenenurens Bponckoro. @ynnameHTanbHas cu-
crema pemieHuii. O0mee peneHne JIMHEHHOTO OJHOpPOIHOTO AU depeHInaIbHOr0 ypaBHe-

HUSL.
17.

Jlunelinple HeoAHOpOAHBIE AM(QepeHIaNbHbIE YpPAaBHEHHS BBICIIETO TOPSIKA.

CrtpykTypa obmiero pemenus. Meron Jlarpanka Bapuanuu mpor3BOJIbLHON MOCTOSHHOM.

18.

Jlunelinple oqHOpOAHBIE MU hepeHIMaTbHbIE YPAaBHEHUSI BTOPOTO MOPSIKA € TOCTO-

aHHbIMH K03 uumentamu. [locTpoenue ob1iero pemieHus B ciydae:
a) pa3IMyYHbIX XapaKTePUCTUUECKUX YUCET,;

0) KpaTHBIX XapaKTEPUCTUUECKUX YHUCEIT;

B) KOMILIEKCHO-COIPSDKEHHBIX XapaKTePUCTUYECKUX YUCEIL.

19.

Jluneitnble HeogHOPOIHBIE AU depeHIInaTbHbIe YPaBHEHUSI BTOPOTO MOpsiIKa C TMo-

CTOSTHHBIMHU K03()()UIIMEHTAMH U TIPABOH YaCThIO CIENUATBHOTO BH/A (TOUCK YaCTHOTO pe-
[ICHHSI METOJIOM HEOIpeleIeHHbIX KOA((DUIIEHTOB):

10.

11.

a) f(x)=e"
6) f(x)=e”P,(x).
g) T (x)=e”(acospx+ bsinpx),

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHNs IPOMEKYTOYHOH aTTeCTAlMH

[IpuMepHBIE BOIIPOCHI K 3K3aMEHY:

3 cemecTp

JuddepenunansHoe ypaBHeHHE nepBoro nopsaka. OcHoBHble moHsTHS. ['eomerpuue-
CKHI CMBICJI YPABHEHHMSI IEPBOTO MOPSAIKA.
VYpaBHEHUsI C pa3eIAOIAMUCS IEPEMEHHBIMU U IPUBOIAIINECS K HUM.
Jluneitnsle nudpepeHnanbHbIe YpaBHEHMsI IEPBOTO MOPSAKA U IPUBOIALINECS K HUM.
CucreMbl 0OBIKHOBEHHBIX U depeHIanbHbIX ypaBHeHUNH. BekTopHas 3anuck. 3anada
Komm.
CucreMsl IMHEHHBIX AU GEepeHIINaIbHbIX YPaBHEHUH B HOPMaJIbHOM popMe, MaTpUYHO-
BEKTOPHasl 3alMCh. DKBUBAJIEHTHOCTh KOMIIEKCHOM U BEILIECTBEHHON CUCTEM.
Teopema CyiecTBOBaHUS M €IMHCTBEHHOCTH pelIECHUs 3anauu Komm s TMHEHHON Cu-
CTEMBI.
Jluneitable cuctembl nud@epeHuanbHbIX YpaBHEHUN, TPUHLHUI CYNEPHO3UINH pellle-
HUM U CIEICTBHA U3 HETO.
Jlunelinass 3aBUCUMOCTh M HE3aBHUCHUMOCTH BEKTOP-(QYHKIMNA. JIMHEWHBIE OHOPOIHBIC
cucteMsl. [IpocTpaHCcTBO penieHui.
dyHnaMeHTalbHAs cuctema pemeHnii Onpenenurens Bporckoro. Kpurepuil tnHeHON
HE3aBUCHMOCTH PEIICHUH OJHOPOAHOW CHCTEMBI.
dyHmaMeHTallbHas MaTpuIia, cBoicTBa. OO0IIIee penIeHre TMHEHHON OTHOPOTHON CHCTE-
MBI.
JlunHeiiHble HEOHOPOIHBIE cucTeMBI MU depeHIMaTbHBIX YpaBHEHUH. MeTo Bapuauu.
®opmyna Komm.
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12. Matpuna Komm u ee cBoiicTsa.
13. Jluneitablie cucteMbl auddepeHInaIbHbIX YPaBHEHUH C TTOCTOSHHBIMU Kod(duimenTa-
Mu. Teopema o GyHIaMEHTAIBHOW CUCTEME PEIICHUH.

14. JIuneiinble ogHOpPOAHBIE NU(PepeHINaIbHbIE YPaBHEHUSI BTOPOTO MOPSIKA C I1OCTO-
sHHBIMU K03 urmentamu. [locTpoenue oOmIero pemeHus B cirydyae:
a) Pa3JInYHbIX XAPAKTEPUCTUYECKUX YUCEIT;
0) KpaTHBIX XapaKTEPUCTUUECKUX YUCEIT;
B) B CIIy4ae KOMIUIEKCHO-COIPSPKEHHBIX KOPHEH XapaKTepUCTUUYECKOr0 YpaBHEHHUS.
15. JIuneitnpie HeotHOPOAHBIE MU (hepeHInaIbHBIC YPABHEHUSI BTOPOTO MOPSIKA C T10-
CTOSIHHBIMU K03((pUIIMEHTaMH U IIPAaBOM YacThIO CHELUAIbHOTO BUJA:

a) f(x)=e"
6) f(x)=e”P,(x).
g) T (X)= e (acospx+ bsinpx).
16. JIuneiinple muddepeHIanbHble YpaBHEHHUS N-TO TOpsAaKa (OCHOBHBIE ONPEICICHUS,
MIpUMEpPHI). DKBUBAJIEHTHOCTb JUHEHHON CUCTEME.
17. Teopema O TpPOCTpaHCTBE pEUICHUH JHMHEHHOTO OJHOPOAHOTO audepeHIInaIbHOTO
ypaBHEHHU N-TO MOpsIIKa.
18. JIuneiiHas 3aBUCIMOCTh M HE3aBUCHUMOCTh (yHKIMK. Kpurepuii mnHeiiHON He3aBUCUMO-
CTH PEIICHUI OTHOPOAHOTO U (HepeHIHATEHOTO YPaBHEHUS N-T'0 TOPSIIKA.
19. dynnamenTanpHas cUCTEMa PEIICHUH, ee CBsI3b C OOIIMM PELICHUEM YPaBHEHHUSI.
20. JluneitHOe HEOAHOPOIHOE AU dEepeHIInaTbHOe YpaBHEHHE N-TO mopsiaka. [IpuHmm cy-
NEPIO3ULIUN PEIIEHUH U CIIeICTBUS U3 HETO.
21. Meron BapHauuu JJIsl JIMHEHHOTO HEOAHOPOAHOTO MU hEepeHINaTIbHOTO ypaBHEHUs N-
ro MopsAIKa.
22. ®ynkmus Komm. ®opmyna Komrm.
23. Teopema o (GyHIAMEHTAIBHOW CHCTEME pelIeHuil JuHeiHoro auddepeHnnatbHOro
ypaBHEHHUS N-TO MOPsIJIKa ¢ HOCTOSTHHBIMU KOA(pUIIUEHTaAMH.
24. HaxoxxJaeHre YacTHOTO pEeIIeHUs JHHEHWHOTO HEOTHOPOIHOTO auddepeHImaibHoro
ypaBHEHUsI N-ro MopsiKa Mo BUILY CBOOOAHOTO wieHa f(X).
25. Oynknusa Komm ans nuHeiHOTO nuddepeHnanbHOr0 ypaBHEHHs N-TO TOpsIKa C TOo-
CTOSIHHBIMU K03 PHIIEHTaMu.

26. KpaeBble 3a1aun (OnpeieICHIsI, IPUMEPHI).

TunoBbie 3aJ1a4YM, BBIHOCUMbIC HA IK3aMCH

3 cemecTp
1. Pernts 3amauy Komm: Y'CLOX—Y =2CtgX | y(0)=1.
X'=2x+4y-8
2. Pemuth cucremy: y, — 34 6y

3. Pernts ypasuenue: X' —4X +3x ="
4. Pewnts kpaesyto 3apaay: ¥ —¥Y =1L y¥(0) =0, y@) =0

OHCHO‘IHBI@ cpeacrtBa i HHBAJIMAOB W JIMI C OI'paHUYCHHBIMH BO3MOXHOCTAMU

300POBbs BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘-ICCKI/IX 0COOEHHOCTEIA:
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— Ipu HEOOXOJMMOCTH WHBAIMAAM W JIMIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI MIPEIOCTABIISIETCS IOTIOHUTEIBHOE BpeMsl JUIsi IOATOTOBKH OTBETA HA IK3aMEHE;

— IpY MIPOBEJICHUH MTPOLEAYPHl OLCHUBAHHS PE3yIbTaTOB 00YUEHHS MHBAINIOB U JIHII C
OTrPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIBb30BaHUE TEXHUYECKHX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHMS PE3yIbTATOB OOYYEHHS] MHBAJIHMIOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbSI 110 JUCHMIUIMHE (MOJIYJIIO) TPEAyCMaTPUBAET IPEIOCTABICHHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHHMYEHHSIM HX 370POBbSI M BOCIPUSATHA
uHpOpMaLnH.

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM;

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyHIEHUsIMHU CIlyXa:

— B IIEYaTHOM (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst i ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieuaTHou opme;

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIINXCAL.

Kpumepuu oyenueanusa no npomexcymouHoii ammecmayuu

OneHrBaHUE OTBETA HAa SK3aMEHE, OCYILECTBIIAETCS 10 CIASAYIOIIUM KPUTEPUSIM.

OneHka «0TJIMYHO» BBICTABIISETCS CTY/IEHTY, I0OKa3aBIIEMY BCECTOPOHHHUE, CUCTEMATH-
3MpOBaHHbIE, ITTyOOKHE 3HAHUS Y4eOHOH MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO IpUMe-
HATh UX Ha MPAKTHUKE NPU PEIIEHUH KOHKPETHBIX 3a/1a4.

OrneHka «X0pomo» BBICTABISAETCS CTYACHTY, €CJIU OH TBEPJO 3HAECT MaTEpHall, TPaMOTHO
U TI0 CYIIECTBY U3JIaraeT €ro, yMeeT MPUMEHSTh MOTy4eHHbIE 3HaHUS Ha MPAKTHKE, HO JIOMyCKa-
€T B OTBETE WU B PELIEHUH 337a4 HEKOTOPbIE HETOYHOCTH.

OneHka «y/A0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, [TOKa3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWU, HEJOCTATOYHO NMpaBWIbHBIE (POPMYIUPOBKU 0A30BBIX MOHATHH, HapyLIEHUS
JIOTUYECKON MOCIEA0BATEILHOCTH B M3JIOKEHUU MPOrpaMMHOTO Marepuaia, HO MpPH 3TOM OH
BJIaJiee€T OCHOBHBIMHU pa3zielaMy y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXOIUMOM ISt
JAIbHENUIIEro 00y4eHUsI U MOXKET MPUMEHSTh MOJIyY€HHbIE 3HaHUs 10 00pa3lly B CTaHAapTHOU
CUTYallUN.

OneHka «HeyJI10BJIeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPbIA HE 3HaeT 00Jb-
el 4acTM OCHOBHOT'O COJEp)KaHUS y4eOHOM NporpamMMbl JUCLUIUIMHBI, JOMYyCKAaeT IpyoOble
omunOKY B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET UCMOJIb30BaTh MOIY-
YEHHBIE 3HAHUS NIPU PELIEHUH TUIIOBBIX MPAKTUYECKUX 3a/a4.

3auer BBICTABIIAETCS IO pe3yibTaTaM paldoThl CTyAEHTa B TeueHHue cemecTtpa. OTMeTKa
«3a4TEHO» BBICTABJIAETCS CTYJEHTaM, KOTOPbIE PErYJISIPHO MOCEIIANN 3aHATUS, BBIIOIHIIA J0-
MaIIHue paboThl, HAUCAIU KOHTPOJIbHbIE PaOOTHI HA MOJIOKUTENbHBIE OlIEHKH. OTMEeTKa «He3a-
YTEHO» BBICTABJISIETCS CTYJEHTaM, KOTOpbIe IporycTuin 6osee 60 % 3aHATHI U HaUCATU KOH-
TPOJIbHBIE PA0OTHI HA HEYIOBIETBOPUTENIbHBIE OLICHKU

5 [lepeyeHb OCHOBHOIi U 10NOJHUTEIbHON y4eOHOMH JUTEepaTypbl, He00X0AMMOM A5

OCBOCHMS IMCIUIIIHHBI
5.1 OcHoBHas iMTEpaTypa:
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1. TuxonoB A. H., BacunseBa A. b., CBemnukoB A. I'. Jludbdepennnansupie ypaBHEHUS.
M., 2005, https://e.lanbook.com/book/48171/

2. Ilerposckuii U. I'. JIekiuu mo Teopuu 0OBIKHOBEHHBIX IU(GEpeHITNATBHBIX YpaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopHuk 3amau no auddepeHuanbHbIM YpaBHEHUSIM U BapUALMOHHOMY HCYHCICHUIO
[DnexTpoHHBIH pecype] : yued. mocodbre — DneKTpoH. JaH. — Mocksa : U3narenscTBo
"Jlabopatopus  3mammi", 2015, — 222 ¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/70710/

JIs1s OCBOCHHMSI TUCIUILIMHBI MHBAIMAMH U JIUI[AMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSAMU
3JI0POBbSI MMEIOTCS HM3aHUS B 3JIEKTPOHHOM BHJE B JIICKTPOHHO-OMOIMOTEUHBIX CHCTEMAx
«Jlanoy u « BubIUOKTYOY.

5.2 lonotHuTEIBLHAS JIUTEPATYPA:

1. Hemwunosuu b. I1. Jlekiuu no marematudeckoir Teopuu ycroitunoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

2. bubukos 10. H. Kypc 00bIkHOBeHHBIX auddepennransublx ypaBaeHui. CII10. «Jlanby,
2011. www.e.lanbook.com/view/book/1542/

6 Ilepeuyenn pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTn «AHTeEp-
HeT», He00XOAUMBIX /111 OCBOCHHUS M CIUIIMHBI

7 MeToauuyecKkue YKa3aHusd QJIs oﬁyqamumxca 0 OCBOCHHIO JTUCHMITJIMHBI

[Io xypcy mnpeaycMOTpeHO MpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCs
OCHOBHOI CHCTEMaTU3UpPOBAHHBIM MaTepuai; JIabOpaTOpPHBIX 3aHATHI, B XO0J€ KOTOPBIX
CTyJICHTaMH TMPUOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKHUE HABBIKU PELICHUS
Pa3IUYHbIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM MOTYyUYEHHBIX TEOPETUYECKUX 3HAHUM.

BaxuelmmM 3Tanom Kypca siBIsieTcs caMOCTosATeNbHas padora no aucuumuimHe. Camo-
CTOATENIbHAs paboTa CTYIEHTOB SBIIETCS HEOTHEMJIEMOM YacThiO Ipolecca MmoaAroToBku. o
CaMOCTOSITeNIbHON paboTOM MOHMMAaETCs 4acTh Y4eOHO! IUIaHupyeMoil paboThl, KOTOpask BHINOJ-
HSIETCS 1O 3aJaHHI0 U MPU METOJUYECKOM PYKOBOJICTBE MpENoiaBaTeisi, Ho 0e3 ero Hemnocpea-
CTBEHHOTO y4acCTHsl.

CamocTrosTenbHas paboTa HallpaBlI€Ha Ha YCBOGHHE CHCTEMbI Hay4HbIX U TNpodeccHo-
HAJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN U HABBIKOB, IPUOOPETEHUE OMbITa CAMOCTOSITEIbHOM
TBOpueckoil aestenbHOCTH. CPC momoraer ¢opMupoBaTh KyAbTypy MBIIUICHUS CTYICHTOB,
pacIIupsTh 03HABATEIbHYIO JEATEIBHOCTD.

Buasl camocTosiTenbHON paboThI 1O KYpCy:

@) no yenam: MOATOTOBKA K JICKIUAM, K JTJa0OPaTOPHBIM 3aHITHUSAM, K KOHTPOJIBHBIM pabo-
TaM, K KOJJIOKBUYMY.

0) no xapaxmepy padomul: U3y4yeHUE JTUTEPATYPhl, KOHCIIEKTA JEKLNMN; IIOUCK JTUTEPaATy-
pBl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHTYEMOM ISl CAMOCTOSITEILHOTO U3YUEHUsI Hayd-
HOW JIMTEpaTyphl; PELICHUE 3aau.

Temarnueckoe MIaHUPOBAHUE CAMOCTOSITEILHON PabOThI CTYIEHTOB.

Pa3- Tema Coaeprxanue BOIIPOCOB TeMbl Bup padorsl
aen
1 OcHoBHbIE Mognenu, coaepxanme auddepenuuans- | [louck Heobxoaumoit
TTOHSITHS Hble ypaBHEHHUA. 3aJaud, NPUBOJAIIME K | HHPOpMAIUH (cMm.
Qg QepeHIMaIbHbBIM YpaBHEHHUSM. CIHCOK JIUTEpPaTyphI).
Pemenue 3agau.
2 Wnrerpupye- | Teopemsl CyniecTBOBaHMsI U €AMHCTBEHHO- | [louck HeoOXoIuMoit
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Pa3s- Tema CoaeprxaHnue BOIIPOCOB TeMbl Bun padorsl
aes
MbIE TUIIBI | CTH pelieHusd 3anauu Komm. uHpopmanuu. Mzyde-
YpaBHEHUU HUE JIEKIIMOHHOI'O Ma-
tepuasia. KoHcrekTu-
pOBaHUE.

3 JInneiinbie @dyHnameHTanbHas cucrema peweHuid. | [Iopropenue  nexuwm-
CUCTEMBI dyHaMeHTalbHAasE MaTpula. MHOXECTBO | OHHOTO Marepuana |
middepeHnn- | GpyHIaMEHTAaIBHBIX  Marpull. Marpumna | MaTepuana  y4eOHU-
anpHbIX ypaB- | Komu, €€ cBoiicTBa. koB. [loaroroBka k
HEHUN KOHTPOJIBHOU padore.

4 Jluneiinpie VYpaBHeHHUsI ¢ TOCTOSHHBIMU Kod(ddurueH- | [Touck HeoOXoaumoit
ypaBHEHUSA tamu. Pemenue ypaBHeHMI co crenmanb- | uHdopmanuu. [loxaro-
N -ro nopsn- HOM MPaBOM YaCThIO. TOBKa K KOHTPOJBHHOMU
Ka pabore.

5 KpaeBbie 3a- | @ynkums ['puna: cymecrBoBanue, mo- | M3ydeHue u moBTope-
Ja4u CTPOEHHE. HUE JIEKIIMOHHOI'O Ma-

Tepuaja U marepuaia
yu4eOHUKOB.

B ocBoeHMH IUCHMITIMHBI MHBAIWIAAMU M JIMLIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHAyajbHas ydeOHas pabora (KOHCYJIbTAIUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIIbHOTO KOHTAKTa
MCXKAY HNOpeunoJaBaTciicM H 06yanOHII/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. Ilepeyenbr MHGPOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3YEMbIX NPH OCYLIECTBJICHUH

00pa30BaTeIbLHOIO MPoUEcca MO0 AMCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHH.

8.2 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTeYeHUs!

— [IporpaMmsbl [u1st IEMOHCTpALIUK U co3aanus npe3eHTanuii («Microsoft Power Pointy).

8.3 lepeyennb HEOOXOAMMBIX HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM
Dnexkrponnas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9 MaTepHaJ’leO-TeXHI/I‘leCKaﬂ 6833, HeoOXoauMas JJisl OCYHICCTBJICHUSA oﬁpasona-
TEJBHOI'0 Mpoumecca mo IMCUUNJINHE

No Bi paGor MarepuaibHO-TEXHHYECKOE 00eCTIeYeHrnEe TUCIUTUTNHBI (MO-
JyJ1s1) U OCHAILIEHHOCTb.

1. Jlekunonnsele 3auaTHs | JIeKIIMOHHAsT ayauTOpHUs, OCHAIEHHAs MPE3eHTAIMOHHON
TEXHUKOU (IPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK, ...) U CO-
OTBETCTBYIOIIMM IporpaMMHbIM obecrieuenueM (I10).

2. Cemunapckue 3ansatust | CienManbHOE MOMEIIEHHE, OCHALIEHHOE TOCKOM, MapKepamu
U MEJIOM.

3. JlaGoparopHble  3aHs- | —

THUS
4, I'pynnoBeie (uHauBH- | Aynuropus, (kabuner) 315C.
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IyallbHbIE) KOHCYJIbTa-
U1

Texkymuii  KOHTpOIIb,
IIPOMEKYTOUHAsL aTTe-
cTauus

Aynutopus, (kabunet) 142C, 146C.

CamocrosTenbpHas pa-
oora

Kabuner nmisi caMOCTOATENBHOW paOOThI, OCHAIEHHBIH KOM-
MBIOTEPHON TEXHHUKOM C BO3MOXHOCTBIO MOJKIIFOUEHUS K CETH
«MHTEpHETY, MPOrPaMMOI SKPAHHOTO YBEIMYCHHUS M oOecrie-
YCHHBIH  JIOCTYIIOM B  OJCKTPOHHYI  HH(OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.
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Peuensus
Ha paboyyro y4ebHyIo mporpamMmy Io Kypey «uddepeHunanbaeie ypaBHEHUS,
IIpeIHa3sHAYE€HHYIO I CTyA€HTOB HaIPaBJICHUS IIOTOTOBKH
12.03.04 bruoTexHHYeCKHEe CHCTEMBI ¥ TEXHONIOTHY (KBATHHKAIMA «GaKkanaBpy),
IIOArOTOBIIEHHYIO KaHAunaToM ¢u3.-mat. Hayk Oitaac WM. JI.

JuddepeHnnansHple ypaBHEHUS BXOAAT B 6a30BYIO YaCTh MPOrPaMMEI IO~
TOTOBKH KBAJIM(QHUIMPOBAaHHOIO CIenuanucra B obnactu ¢usuku. Usyuenue nud-
(QepeHIMaNbHBIX ypaBHEHUH HEOOXOAMMO sl MOCIEAYIOIIEr0 M3YyYeHHs BCEX
JUCLUIUIMH BBICIIEH MaTeMaTUKU U MeXaHHUKH. [losToMy co3manue paboueid mpo-
IpPaMMBI 10 TAaHHOMY KypCy SIBIISIETCSI aKTyaJIbHBIM.

VYuebHas mporpamma MpeaycMmarpuBaeT (HOPMHUPOBaHHE Y OOYYaAIOIIUXCS
MaTeMaTU4YeCKON KyJbTYphbl, MaTEMaTUYECKOT0 almapara, BKIIOYAIOIIEro B ceds
MaTeMaTHYECKUEe 3HAHUS, YMEHHS M HAaBBIKM, HEOOXOOWUMBIEC IS MalbHeHIei
npodecCUOHATIBHON AeSTENBHOCTH.

IIporpaMMa OTBeYaeT COBpEMEHHBIM TpeOOBaHUSIM K O0YUEHHIO U OTPaXKaeT
COBpeMEHHBIE TeHIEHLUU B 00yuyeHuH U BocmuTanuu jgudHoctu. Conmeprikanue pa-
Ooueil mporpaMMbI OXBAaTHIBAET BECh MaTepuall, HeOOXOIUMBIH i 00yYEeHHUs CTy-
JIEHTOB BBICIIMX y4eOHBIX 3aBefieHul 1o HanpasieHuro 12.03.04 bruorexuuyeckue
CUCTEMBI U TEXHOJIOTHH.

Pabogas mporpamma mucuummuesl «JuddepeHuansasle  ypaBHEHHI»
BKIIIOYAeT B ce€0s1 CTPyKTYpHbIE YacTH, HEOOXOQUMBIE JJI TAaKOTO poaa NOKyMeH-
Tanuu. Pabouass mporpamMma [aer LENOCTHOE MpPEeACTaBICHHE O AUCIUILIAHE.
CrpyxTypa u comep)kaHue Kypca B3aUMHO JOIOJHSIOT ApYyT Apyra. Taxke B Ipo-
rpaMMe IpUBEJEHBI IPUMEpH] 3aJaHui Uil KOHTPOJIBHEIX paboT, OMIETH Ui K-
3aMEHOB, IIepeYeHb OCHOBHOM M JONOJHUTEIBHOU JUTEPaTyphl, HOCTYITHON IS
00y4aroImXxcsl.

B menom, pabouas mporpamma mno gucuuiuinHe «JluddepeHnpansHble
yYPaBHEHUs» cOCTaBleHa B cooTBeTcTBUU ¢ TpeboBaHusaMu @PI'OC BO u orBeuaer
COBPEMEHHBIM TpeOOBaHUSAM K KaueCTBEHHOMY 0Opa3oBaTelbHOMY IIPOLECCY.
JanHas pabogas mporpaMMa MOXXeT OBITh UCIIOJIB30BaHa I 00eCIeYeH)sI OCHOB-
HOHM 00pa3oBaTelIbHOM IIporpaMMbl 0 HarpaBieHuio monroroku 12.03.04 Bruo-
TEXHUYECKHE CHUCTEMBl M TEXHOJOTMH Io nuciuruinHe «JluddepeHnnansHbie
YPaBHEHUS».

Penienzent
JOLIEHT Kadeapsl mpukiagHoi marematuku Kyol'TY,

KaHauaaT GU3NKO-MaTeMaTHUYEeCKUX HAYK, JTOIEHT ) > Kupuii K.A.
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Penensus
Ha pabouyro y4eOHy10 Iporpammy 1o Kypcey «luddepeHinansabie ypaBHEHUS,
NpeHa3HAYeHHYIO JJIsl CTYIeHTOB HaIpaBJICHHUS ITOATOTOBKH
12.03.04 brioTexHu4yeckue CHCTEMBI U TeXHOJIOTHH (KBaTM(UKaIus «bakaiaBpy),
IIOJrOTOBJICHHYIO KaHauaaToM (us.-mat. Hayk Oitnac U. JI.

JuddepenHnnanbHble ypaBHeHHs! BXOAIT B 0a30BYIO 4acTh MPOrPaMMBI IO/~
FOTOBKM KBaJIM(HUIMPOBAHHOTO CIIeLManucTa B obnactu ¢pusuku. M3yuenne Kypca
Au(GdepeHnaIbHBIX  ypaBHEHHH W OBNIAJICHHE €ro COBPEMEHHBIM alllapaTtom
HEOOXOZMMO JUIS JalbHEHIIero UCIoIb30BaHMUs B JPYrUX 00JAcTsIX MaTeMaTHde-
CKOI0 3HaHMs M JUCLMIUIMHAX €CTeCTBEHHOHAy4yHOro cojepxanus. Iloatromy co-
371aHKe paboueil MporpaMMel [0 JaHHOMY KypCY SIBIISIETCS] aKTyaIbHBIM.

PaGouwas nporpamma mno kypey «luddepeHumanbuple ypaBHEHHs» MPey-
CMaTpHBAaeT pacIlipeHue U yriayOieHne 6a30BOro KOMIOHEHTa, o0ecrieueHne uH-
Terpaluy HeoOXoauMol uHpopMaruu a1 (HOPMHPOBAHUS MaTEMaTHUECKOTO
MBILIIEHUs, (OPMUPOBAHUE Y O0YYAIOIIMXCSl MATEMATHYECKOrO armapara, BKIIO-
4aroLlero B ceds MaTeMaTHYeCKue 3HAHWS, YMEHUS U HABBIKH, HEOOXOAUMEIE IS
UX MOCIIEYIOLIEH TPO(pEeCCUOHATBHOM A TeIbHOCTH.

[Iporpamma oTBe4aeT COBpeMEHHBIM TPEOOBAHUSIM K 00YUYEHHUIO ¥ OTPAXKAET
COBpPEMEHHBIE TEHIEHIMU B 00y4eHUH ¥ BOCIIUTaHUH JimdHOCTH. Cozepikanue pa-
Oouell mporpaMMBbI OXBaTBIBAET BECh MaTepHall, HEOOXOAMUMBIH JUIst 00y4eHus CTy-
JEHTOB BBICIUMX Y4eOHbIX 3aBeieHui no Harpasienuio 12.03.04 Buorexuuyeckue
CHCTEMbI U TEXHOJIOTHU.

Pabouas mporpamma naeT LEJIOCTHOE IIpeACTaBIeHHe O IUCLUILIHHE.
CrpykTypa 1 coiep)kaHue Kypca B3aUMHO JOTOJHSIOT ApYT Apyra. Takike B mpo-
rpamMme TPHUBENEHB! IPUMEPhl 3aaHuil Ul MPOMEKYTOYHOH aTTECTAlMH, Mepe-
4YeHb BOIPOCOB BBIHOCHMBIX Ha 9K3aMeH, NepeyeHb OCHOBHOM M JIOTMOJHUTEILHOMN
JIUTEPaTypPbl, JOCTYIHON 00yYaroImuMCs.

B 1uenom, pabouas mnporpamma mno aucuuruiiHe «luddepeHnnanbHbie
YPaBHEHHUs» cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC BO u oTBeuaer
COBPEMEHHBIM TPeOOBAHMAM K Kau€CTBEHHOMY 00pa3oBaTE/IbHOMY MPOLIECCY.
JanHas pabouas nporpamma MoXKeT ObITh UCIIONB30BaHa JUlsl 00eCIeYeH sl OCHOB-
HOH 00pa30BaTeNbHON NPOrpaMMBI 110 HampaBieHuio moarotosku 12.03.04 Buo-
TeXHUYECKHE CHCTEMBl M TEXHOJOIMU Mo aucuuruimHe «J/luddepenumansure
YPaBHEHUS.

PeuenseHt
JOUEHT Kadeapbl BEIYUCIUTEIEHON MaTeMaTUKU U HH(bongIKu Ky6I'V,

KaHIUAAT (PU3UKO-MaTeMaTHIeCKUX HayK W Hsanucona O.B.



