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COJIEPYKAHUE

Llenn u 3a70a9n OCBOCHUS TUCIHUILTHHBI

[lepevyeHs TMUIaHUPYEMBIX PE3YJNbTAaTOB OOy4YeHHS MO AMCUHUILIMHE (MOIYIIO),

COOTHCCCHHBIX C IINIAaHUPYEMBIMU PpE3YyJbTaTaMHU OCBOCHHUA O6pa3OBaTeJ'IBHOI7I

MPOTrPaMMBbI

3. | MecTo IUCIMIUIMHBL B CTPYKTYpe 00pa3oBaTeIbHOM MporpaMMbl OakagaBpraTa

4. | O6beM IUCHUIUTMHBI (MOIYJISl) B 3a4EeTHBIX EIMHHIAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKUX YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO pPa0OTy oOydJarommxcs C
mperogasareneM (MO0 BHAAM Y4YeOHBIX 3aHATHHA) W Ha CaMOCTOSTENBHYIO paboTy
oOyJaronuxcs

5. | Comepxanne AUCHIUIUIMHBI (MOZIYJS), CTPYKTYPHPOBAaHHOE IO TeMaM (pa3aenam) C
yKa3aHHEM OTBEJCHHOI'O Ha HUX KOJIMYECTBA aKaJeMHYECKUX YacOB U BUJOB YUEOHBIX
3aHATHN

5.1. | Coneprkanue pa3ienoB y4eOHOH JUCIUTUTUHBI (MOYJIS)

5.2. | Ctpykrypa y4eOHOH TUCIUIUINHBI (MOTYJIs)

6. | Ilepeyerp y4eOHO-METONMYECKOTO OOECIIEYeHHS [JIsl CaMOCTOSITENTbHONH paboThI
00y4aroIUXCs 10 AUCIUTUTHHE (MOIYIIIO)
@DOoHA OLEHOYHBIX CPEACTB [UIA MPOBEACHUS MPOMEXYTOYHOH aTTeCTaluu
00y4aroIUXCs M0 AUCIUTUTHHE (MOIYIIIO)

7.1. | [lepeueHb KOMITETEHIIHMHA C YKa3aHHUEM STAIOB UX (HOPMUPOBAHUS B MPOIIECCE OCBOCHUS
o0pa3oBaTenbHON MPOTrpaMMbl

7.2. | Onucanue mokaszaTeneil M KpPUTEPUEB OLIEHUBAHUS KOMIIETCHIMH Ha Pa3IMYHbBIX
JTanax ux (OPMHUPOBAHMSI, OMTUCAHUE [ITKAI OICHUBAHHUS

7.3. | TunoBble KOHTPOJIBHBIC 33JaHUSI WM WHBIE MaTepUallbl, HEOOXOJUMBIE JJIsi OLECHKH
3HaHUH, YMEHHMH, HABBIKOB M OIIbITA JESITEIbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl
(dbopMHpOBaHKSI KOMIIETEHIIMI B MIPOIIECCE OCBOSHHS 00pa30BaTEIBHON MPOTrPaMMbl

7.4. | Meroguueckye MaTepualbl, ONpelNeNIIoNMe MPOLeIyphl OLICHUBAaHMSA 3HAHUI,
YMEHUH, HABBIKOB U OTBITA JIESITEIbHOCTH, XapaKTePU3YIOIIUX dTarbl GOpMUPOBAHHUS
KOMITETEHIIUI

8 | IlepeueHb OCHOBHOH W JOMOJHUTENLHOW Y4EOHOH JNUTEpaTypbl, HEOOXOAMMOW JUIs
OCBOEHHS IUCLMIIIMHBI (MOLYJIs)

8.1. | OcHoBHas ydeOHast uTepaTypa

8.2. | omoyHuTeNIbHAS YueOHas JInTepaTypa

9. | Ilepeuenp pecypcoB HHPOPMALUOHHO-TEICKOMMYHHKAIMOHHOW ceTn «MHTepHeT»,
HEOOXOIMMBIX I OCBOEHUS TUCITUTUTNHBI (MOIYJIs)

10. | MeToau4eckue yka3aHus Uit 00y4aronuXcs 0 OCBOSHUIO JUCIUTUTHHEI (MOJTYJIs)

11. | Tlepeuerb WHQOPMAIMOHHBIX TEXHOJOTHUH, HCIOIB3YEMbIX TIPH OCYIICCTBICHHN
00pa3oBaTeIbHOTO TMpolecca MO JUCHUIUIMHE (MOXYJIO), BKIIOYas IepeueHb
NPOTrpaMMHOT0 obecriedueHus U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

12. | Onucanre MaTepHabHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOHN JUIS OCYIIECTBICHHUS

00pa30BaTeIbHOI0 MpoIlecca Mo JUCIUILINHE (MOTYJTIO)
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1. Ieau u 321241 OCBOEHUSA TUCUMILIUHBI

(dbopMUpOBaHHE CHUCTEMATUYECKUX 3HAHWW B 0OOJIACTH YpaBHEHMH MaTeMaTH4ecKOW (U3UKH, O

€ro MecT€ U POJIM B CUCTEME MAaTEMaTUYECKUX HayK, IPUIIOKEHHUSIX B €CTECTBEHHBIX HAyKaX.
3agauyu TUCHUILINHBI:

* (opMynupoBKa OCHOBHBIX YpaBHEHHH MaTeMaTH4YeCKOW (U3MKU, MX KiIacCUPUKAIUSI |
MIOCTaHOBKA OCHOBHBIX KPAaeBbIX 3a/1a4;
* W3JIOKEHHE PAa3IMYHbIX METOAOB DEUICHUH KpaeBbIX 3aJau: HCIOJb30BAHUE HHTErPAbHBIX
npeoOpa3oBaHUi, TEOPUM NOTEHIMANa, IOCTPOCHHE (YHIAMEHTAIBHBIX pELICHUH, a TarkKe

(dhopMyIHpPOBKa B 3aMKHYTOM BHJIE PELICHUH JIJIs 00JIacTell KAHOHHMYECKOH (OPMBI.

2. IlepevyeHb IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS 0 JMCHHUILIHHE (MOXYJIIO0),

COOTHECCHHBLIX C INIAHUPYEMBIMH PE3yJdbTaTaMHU 0CBOCHUSA 06pa30BaTeJ’[bHOI7[ NnmporpaMmmbIl

B coBokynHoctu ¢ gpyrumu aucuurmuimHamu OI'OC BO mucnumnnmna «{uddepennuanbubie
ypaBHEHHUs» HampaplieHa Ha (JOPMUPOBAHKE CIEAYIOMINX KOMITETEHIHIA:

Tabmuma 1. Komnerenuuu oOyuvaromerocsi, popMupyeMbie B pe3ybTaTe OCBOCHHS JTUCIHILIIHBI

(Motyst)
Kon
KOMIIeTeHI! HanmeHoBaHue KoMIeTeHINH
u
Crioco0eH OCyIIeCTBISATh IOUCK, KPUTHYECKMH aHaJIW3 U CHUHTE3
YK-1 UHpOpPMaLlMK, TPUMEHATh CHUCTEMHBIH MOAXOA AJS PELIeHHs MOCTaBICHHBIX
3a1a4
CrniocobeH KOHCTpyMpOBaTh COJEp)KaHHE 00pa3oBaHMs B INPEIMETHOMN
obnactu B coorBercTBUU C TpeOoBaHUsAMH PI'OC OCHOBHOTO U CpETHETO
IMK-1 oOuiero oOpa3zoBaHus, C YPOBHEM pa3BUTHsI COBPEMEHHOW HAYKH M C Y4ETOM
BO3PACTHBIX 0COOEHHOCTEH 00yJaroLIXCs
3HaTh UCMOJb30BAHUEM O0a30BbIX HAYYHO-TEOPETHUECKUX 3HAHUUH U
NPaKTUIECKUX YMEHHU TI0 TIPEAMETY..
nK 5 VYMmertsb: IMPUMCHSTH PA3JIMYHBIC CITIOCOOBI peuICHUA 3a1a4.
) Brnagers: 0a30BBIMH HAEIMH U METOJaMHU MAaTEMAaTHUKH, CHUCTEMOM
OCHOBHBIX MAaTEeMaTHYECKUX CTPYKTYp M aKCHOMAaTHIECKUM METOJIOM..

B PE3YJIbTAaTC U3YUCHUA TUCHUIIJIMHBL «I[I/I(I)(I)CPCHLH/I&HBHBIC YpaBHCHUS» CTYACHTHI JOJI’KHBI:

3HATh:
— OCHOBHBIE TUTIBI YPaBHEHUH MaTeMaTUYECKON (PU3UKH;
— BBIBOJI OCHOBHBIX YpaBHEHUI MaTeMaTu4eckoi Gpu3nKu;

— ypaBHEHHE KoJieOaHUEe CTPYHBI;



— ypaBHEHHE KOoJeOaHHe CTEPIKHS;

— ypaBHEHHE KoJieOaHne MEMOpaHBI;

— CIIOCOOBI 3a/1aHUS] HAYAIIbHBIX U KPAeBbIX YCIOBUH;

— ypaBHEHHUE paclpoCTpaHEHHE TEIJIA B CTEPIKHE;

— MOCTaHOBKa 3a1a4u Jlupuxie.

Ymern:

— BBIBOJIUTH OCHOBHBIC YPaBHEHHS MAaTEeMaTHIECKOH (pHU3HKH;

— pelaTh ypaBHEHHsI MAaTEMAaTHUYECKOM (PU3MKHM MU3BECTHBIMU METO/IaMH; PEIlIaTh KPAaeBbIC 3a7auu JUIsI
YpaBHEHHI B YaCTHBIX MPOU3BOIHBIX METOJIOM Pa3/ICiCHUs IEPEMEHHBIX M METO bl TIOCTPOCHUS
¢bynkuuu I'puna;

— CTPOWTH 3aMKHYThIC pEIICHUS JMHEWHBIX ypaBHCHHH B 4YaCTHBIX IPOU3BOJIHBIX Ui OOJIacTel
KaHOHUYECKOU (DOPMBEL.

Baagern:

— HaBbIKaMH PCHICHUA IIPAKTUYCCKUX 3aaa4 C IOMOIIbIO ypaBHeHI/Iﬁ MaTeMaTU4eCKOMn (1)H31/IKI/I.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BIIO

Jucuuruaa B1. O. 08. 01.06 «/{uddepennuanbupie ypaBHEHUs U ypaBHEHUS MaTeMaTUYECKOM
(bUBUKN» sIBIsIETCsT 00SI3aTEIBHON BXOJIUT B MPEIMETHO- COJEPIKATENBHBIA MOAYJb (MPOMUIh MATEMAaTHKA)
HanpaBneHus moaAroToBku 44.03.05. [ledazozuueckoe obpasosarue, podunm

«Marematuka» u « MTHbopmaTHKay (kBanupukanms — «0aKanaBp») U U3y4aercs B 7 ceMecTpe.

Jnst ocBOEHWS JMCUMIUIMHBI MCHOJIB3YIOTCS 3HAHUS, YMEHUS U BHJbI JIEATEIBHOCTH,
chopMUpOBaHHBIE B  TIPOIECCE OCBOCHUSA  CTydeHTamMu guciuiuinH  «Teopus  QyHKIUU
JIEHCTBUTEIILHOTO TIEPEMEHHOTO», « Teopust GyHKIIUU KOMIJIEKCHOTO MEPEMEHHOT0Y,

4.00beM AUCHUIIJIUHBI (MO,Z[y.]'ISI) B 3aUYCTHBIX C€AUWHUIAX C YKA3aHUEM KOJHUYECCTBA AKAaJCMUYCCKHUX YaCOB,
BBIZICJICHHBIX Ha KOHTAKTHYIO pa60Ty 06y‘laIOH_II/IXC$I C HpernoaaBaTciicM (HO BUIaM y‘le6HLIX 3aH$ITI/II\/'I) n Ha

CaMOCTOSATENBHYIO paboTy oOyuaromuxcs. OOIIast TPYI0€MKOCTh TUCIIMILIMHBI COCTABIISIET
3 3a4eTHble enuHuIbL, 108 yacoB. (4 Kypc,7 cemecTp:3ader)

OO0beM KOHTaKTHOM pa6OTBI 06yqa}01u14xc51 C IpernoaaBarciicM IO AJUCHUIIIINHC (HO BUaaM

yUeOHBIX 3aHATHI) U HAa CaMOCTOATENbHYIO pab0oTy 00yyaromuxcs O4HON (OpMBbI OTpaXkeH B TabIHIE 2.

Tabnuma 2.
®opma Tpynoemk Buasbl yuedHoii padoThl
o0y4eHus oCTh Jlexkuun/ | Mpakruuec | JlaGoparo | Ipomexyro | CPC ®opma
6 mom | kue pHbIE YHBII aTTecTauu
yucne 3ausaaTus/ 6 | 3aHATHUSA KOHTPOJb H
npakm. Mmom qucne
Hanpas npaxkm.
Hanpas
Ounasn 108 24/12 24/12 60 3a0
7 ceM.
3aouHast 108 4/2 4/2 100 3a0
7 cem




5. Conep:kanne (IUIAKTUKA) TUCHUAIIIHHBI.

Paznen 1. «OcHOBBI Teopuu 00BIKHOBEHHBIX AU (pepeHINATBHBIX YPABHEHHUI ».

1.1 O6bixkHOBEHHBIE AU epeHnanbHbIe ypaBHEHUS IEPBOTO MOPSIKA.

1.2 YpaBHeHHUs ¢ pa3lieJICHHBIMH W pa3JeisaiomuMu rnepeMeHnpiMu. Jluneitnoe OJIY — 1 u ero
pemenue. OJY — 1 B monsbIX quddepeHnuanax u ero pemeHue.

1.3 JIuneiiHble OJHOPOIHBIE YpaBHEHUS, JIMHEIHbIE HEOAHOPOIHBIE ypaBHEeHUs (MeToa bepHysuium,
Meron Jlarpanxka).

1.4 JIluneitaple ypaBHeHUs 2 — 10 niopsiaka. (JIOAY — 2) crpykrypa ux o01ero pemeHus .

1.5JIO0AY — 2 c nocrtosHHBIMH Kod(¢duimentamu u Metonasl ux pemenus. JIHAY — 2 ¢
MOCTOSTHHBIMH KO3 (UITMEHTaMH.

1.6 KpaeBast 3amaga mnsa JIOAY — 2. 3amaua Illltypma — JlmyBwuisi, COOCTBCHHBIC 3HAYCHWS,
coOcTBeHHbIe QyHKIUU. Psaapl @ypbe M0 COOCTBEHHBIM (DYHKIUSM.

1.7 Jluneitaple auddepeHmanibHple YpaBHEHUS B YAaCTHBIX IPOWU3BOJHBIX BTOPOTO IOPSIKA
(JIVUIT — 2) ¢ nBymMs HE3aBUCHUMBIMU TMEpEeMEHHBIMH UX THpocTeimue Buubl. Ilonsrue
XapaKTePUCTHUECKOE ypaBHeHME, xapakrtepuctuku. Kiaccudukamms (JIVUIT - 2),
KaHoHU4Yeckue popmbl 3amucu, cxema npusegeHus JIYUII — 2 k kaHOHHUECKOMY BHITY.

Pa3zpnen 2. «OCHOBBI TEOPHH KJIACCHYECKUX YPABHEHUH MaTeMaTHYeCKOH (PU3MKH»

2.1 VYpasuenue [lanambepa u ero obiee peieHue. .

2.2 llepBas u BTOpas Kpaesble 3a1aun JlapOy, X penieHne u KOppeKTHOCTb.

2.3 CmemanHass kpaeBas 3amadya (CK3) mms  omHopomHoro ypaBHenus JlamambGepa,
€IMHCTBEHHOCTD €r0 peIIeHusl.

2.4 VYpaBHenus Oypne.

2.5 Pemenune CK3 mns ypaBuenus ®ypoe meronom dypbe.

2.6 YpasHenus Jlamnaca.

2.7 OCHOBHBIC CBOWCTBA TaApMOHUYECKON (DYHKITHH.

2.8 IlpuHiun sKcTpeMyMa rapMOHHUYECKON (QyHKIMH.

2.9 Pemenwue 3amaun Jlupuxie s kpyra merogom dypoe.

[IpencraBnenus pemenus 3agau Jupuxie n Helimana ¢ momonisio pyHnkuuu I'puna

5.2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI

«AnddepenunajbHble ypaBHEHHS M YPABHEHUD)

Ne Buzpl yueOHOI Harpy3ku u ux
Mon. HaunmenoBanue pasjena JUCIUITITHHBI TPYLIOEMKOCTb, YaChl
Jlexun IIp. CPC Bcer
o u 3aH. 0
asg. gacoB | Kommnere
HIMK
1 2 3 4 5 6
Jugppepenyuanvrvle ypasnenus N - 20 nopsoka. VK-1,
11 Omnpenenenne OAY — 1, OAY — 2, OAY — n, YUII - 1,

' VUIl — 2. OmnpeneneHue KJIACCHUECKOTO PEIICHUS IK-1,
1 depeHInanTbHOTo ypaBHEHHUSI. Casi3b c TIK-2
MHTETpaJbHBIM UCYMCIIEHUEM, 3aBUCUMOCTh PELICHHS OT
MIPOM3BOJIBHBIX TIOCTOSIHHBIX WIM  (yHKOWi. 3amaua
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Koum. Teopema cymiecTBOBaHHS W €IWHCTBEHHOCTH
pemenus. ITonsTue wactHoe ofiiee ocoboe pelieHHe
oaYy.

1.2 VpaBHEeHUsT C pa3geNeHHBIMH U Pa3[elSIOIUMU VK-1,
nepemeHHbMu. Jluneitnoe OY — 1 u ero peuieHue.
OLY — 1 B nonubIx auddepeHnmanax u ero peleHue. TK-1,
IIK-5
1.3 Jluneitnoe OAY - 2 (JIOAY - 2) ¢ NOCTOSHHBIMHU VK-1,
kodpdunreHTaMun  u  ero  pemieHue.  lloHsTHE
XapaKTepucTuiecKkoe ypaBHeHHe. DyHaaMmeHTalbHAs IK-1,
cucTeMa W CTPyKTypa obmero pemrenus. JIOAY — 2. I1K-5
Pemienne  HEOAHOPOJAHOTO  JIMHEHHOTO  ypaBHEHHMS
MetonoM Jlarpamxa.
14 Kpaesas 3agaua mns JIOAY — 2. 3amaya lltypma — VK-1,
JluyBunnsi, CcOOCTBEHHBIE  3HA4eHHs, COOCTBEHHBIE
¢ynkimu. Paapt @ypbe o coOCTBEHHBIM (QYHKIHSM. IK-1,
TK-2
15 Jlunetinvie ougghepenyuanvhvie ypagHenus 8 YaCHHbIX VK-1,
nPOU3B00HBIX 6MOpP020 nopsaoka (JIVUII — 2) ¢ 0eyms
He3a6UCUMbBIMU NEPEMEHHbIMU UX Npocmetiuiue 6UobL. TK-1,
[onsiTve XapakTepUCTUYECKOE YPaBHEHUE, IIK-5
xapakrtepuctuku. Knaccudpukanus (JIVUIIL — 2),
KaHOHHYecKue (OPMBI 3aIIUCH, CXeMa MPHUBEICHHS
JIYUYII — 2 Kk KAaHOHMYECKOMY BH]Y.
2.1 Knaccuueckue ypasnenuss mamemamuueckoui pusuxu VK-1,
Knaccnyeckne ypaBHEHHsI MaTeMaTHYeCKOW (H3HKH
(ypaBuenme anambepa, @ypre, [Iyaccona — Jlamnaca) u IK-1,
MIOCTAHOBKA HAYaJIBHO — KpPaeBBIX 3aJad s HHX. [IK-5
KoppekTHOCTh 1 HEKOPPEKTHOCTH MOCTAHOBKH 3a/1a4H.
2.2 VYpasuenue Jlamambepa u ero obimiee pernieHue. 3agada VK-1,
Komm gy ypaBHenms [lamambepa, ee pemieHue
(popmyma amambepa) m KOPPEKTHOCTH ITOCTAHOBKH. IK-1,
XapakTeprcTHIECKHI TPEYTOJBHUK " T[IK-5
YETBIPEXYTOJIbHUK.
2.3 Ilepass u BTOpas kpaeBble 3amaunm JlapOy, ux VK-1,
pelleHre 1 KOPPEeKTHOCTh. 3anaua ['ypca i ypaBHEeHHs TK-1
)
HanmamOepa, ee perienue U KoppekTHocTs. KoMMeHTapuu MK-5
U KOPPEKTHOCTH 3THX 3ajad Juisi OOINero ypaBHEHHMS
THIIEpOOIMYECKOTO THIIA.
24 Cwmemannast kpaeBas 3amada (CK3) s VK-1,
OJHOpOJIHOTO ypaBHeHusi Jlanambepa, eJUHCTBEHHOCTB
ero pemenus. Haxoxngenue pemenus CK3 ¢ IK-1,
OJTHOPOJIHBIMH KPaeBbIMH YCIOBHAMHU MeToIoM Dyphe. TIK-5
YK-1,
ITK-1,
ITK-5
25 Pemenne CK3 111 HEOTHOPOAHOTO YpaBHEHHUS C VK-1,
HEOIHOPOJHBIMHU KPAeBbIMHU YCIOBUSIMH.
1K1,
I1K-5




2.6 [IpuHuun MakcuMymMa W MUHUMYMa Ui YpaBHEHUS VK-1,
®ypre. Equncreennocts pemenust CK3 ni1st ypaBHeHUs

Dypre. IK-1,
I1K-5
2.7 Pemenne CK3 mist ypasaenus @ypre meromom Oypee. VK-1,
[K-1,
I1K-5
2.8 3anaua Komu nna ypaBHeHus Dypbe U ee pelleHue c VK-1,
MIOMOIIBIO (byHIaMEHTaIbHOTO peleHus.
EnuHCTBEHHOCTD pelleHus STOU 3a1auH. IIK-1,
ITK-5
2.10 OyHIaMeHTallbHOE — pelleHue ypaBHenus Jlamaca. VK-1,
IToctanoBka 3anau dupuxie, Helimana u Ilyankape nis
ypaBHeHus Jlamnnaca U UX KOPPEeKTHOCTb. BHyTpeHHuUE u IK-1,
BHemHue 3amaun. Popmynsl ['puHa a1 omepaTopa IIK-5
Jlamnaca.
3.1 Tapmonuueckas QyHKYUs u ee uHmMezparbHoe VK-1,
npeocmagneHue.
OCHOBHBIE CBOHCTBa TAPMOHUYECKOM (DYHKITHH. IK-1,
I1K-5
3.2 [MpuHOMOD  SKCTpeMyma TapMOHHYECKOH  (yHKUMH. VK-1,
TeopeMbl €IMHCTBEHHOCTH pelleHul 3anay upuxie u
Heiimana. [1K-1,
I1K-5
3.3 Pewmenne 3anaun Jupuxne nns kpyra meronoM dypee. VK-1,
Wurerpan u siapo Ilyaccona.
IK-1,
I1K-5
3.4 IIpencraBnenus peuenus 3anad Jupuxne u Helimana c VK-1,
nmomoteio pyHkm ['puna. Pemenne 3amaun dupuxie
st Kpyra ¢ nomoimsio QyHkinum I'puna. Permenue IK-1,
3agaun Hefimana nns kpyra ¢ moMompio (GyHKIHH TIK-5
['puna.
HUroro 24 24 60 108/
6. [lepeueHb y4eOHO-MeTOAMYECKOT0 O0ecredeHUsI AJIsl CAMOCTOSITEIbHOM padoThl 00y4arouXxXcst
10 AMCUMILIMHE (MOYJII0)
CamocrosiTesibHasi padoTa CTyIeHTa
Paznen Ne TpynoeMKoOCTb,
Bug CPC
JAUCHHILTAHBI n/n 4acoB
1 OCHOBHBIE THITBI OOBIKHOBEHHBIX TU((epeHIHaNbHbIX YPaBHEHUN 1 6
Pasgen 1 METOJIbl X PEICHHS
2 Jlunedinsle  auddepeHIManbHbBIE  YpaBHEHHMS B YacTHBIX 6
MIPOU3BOJHBIX.
3 OCHOBHBIE MOJICJIM MaTeMaTH4eCKON (QpHU3NKH. 6
Paznen 2 4 YpaBHEHUs! IPOJIOIBHBIX KOJICOAHHUH CTEpPIKHSI. 6
5 PacnpocTpanenue Temia B IpOCTPaHCTBE. 6
6 VYpaBHeHust KoJieOaHMsI TEIUIa B IPOCTPAHCTBE. 6
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7 TloTeninanpHOE TEYEHNE KUIKOCTH. 6

8 Mertopx pa3zieneHus mepeMeHHBIX B 3aqade JJupuxie. 6
JuddepeHnnanbHpie  ypaBHEHHS  BBICIINX — MOPSIKOB.
9 YpaBHEHUs JOIMYCKAIOUIHE IIOHMKEHUS OPSIIKA. 4
10 Pa3HOCTHBIE CXEMBI pelleHHH ypaBHEHHH MaTeMaTH4ecKOn 4
(UBHKH.
11 WnrerpupoBanne  audepeHIuanbHbIX — ypaBHEHHH ¢ 4

MTOMOIIBIO PSIJIOB.

HUroro: 60

7. ®OH/ OLIEHOYHBIX CPEACTB
A1 TIPOBeeHHs MPOMEeKYTOYHOH aTTecTAUHN 00y4aroLIUXCsl
10 JUCHUILIHHE (MOAYJII0)

7.1. IllepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TanoB MX ()OPMUPOBAHUS B NMPOLECCEe OCBOCHUSA

o0pa3oBaTe/IbHON NPOTrPaMMBbI

o Komnerennus e DraIsl e [lIpouenypa
e (opmupoBaHus OLICHUBAHUS
YK-1 Cnoco_6eH OCYLLIeCTBMATb MOUCK, 3HATD: OCYIIECTBIIAT | ® Y CTHBII ompoc,
KPUTUYECKWUIA aHAnnU3 N CUHTE3
y i TECTUPOBAHUE
VHGOPMaLIMK, MPUMEHSATL CUCTEMHBbIN IIOUCK, KPUTHYCCKHH aHAIH3 H P ’
noaxon ANs peLleHnsi NOCTaBeHHbIX CHHTe3 HHpOpMALHH KOHTPOJIbHAA
3anay pabora.
Ymers: pemaTth

MaATEMAaTHYCCKUEC 3aJa4n.
Baagern: IMPUMCHSTDH
CHCTEMHBIN MOAX0Hd s peHiCHUs

IIOCTAaBJICHHBIX 3aJ1a4

NK-1 3Haer: KOHCTPYMPOBATh | @  YCTHBIH OIpoc,
CriocoBer  KOHCTpyHpoBath | COAEPkKaHue oOpa3oBaHus IO TECTHUPOBAHUE,
nuddepen. ypaBHEHUSIM B KOHTpPOJIbHAS
COACpXKaHUC o6pasosaHui B | coorBerctBHE ¢ TpeGoBaHMAMH pabora.
TPEIMETHON obusactu B| ®I'OC u ¢ ypOBHEM pa3BHUTHUS

COOTBETCTBMM ¢  TpeOoBaHusiMu | COBPEMECHHON HAYKH.

YMeer: pemath MaTeMaTUYECKHE
®I'OC  OCHOBHOIO U  CpEIHEro p

3a7a4H.
obmero o0pazoBaHus, C YpOBHEM Baaneer:

Pa3BUTHs COBPEMEHHOH HAyKH M C | KOHCTPYHPOBATH coziepKaHue
YY4ETOM BO3PAaCTHBIX OCOOEHHOCTEH 06pasoBaHUs o
00yJaromuxcs nuddepeH.ypaBHEHHSIM B

COOTBETCTBUM C TpPeOOBAaHUAMHU
OrocC.




IIK-5 Crnocoben ocBauBarhb 3HaTb UCIOJIL30OBAHHEM | ®

M HCIIOJb30BaTh 0a30BbIE Hay4HO- 0a30BBIX HAay4YHO-TCOPETUUCCKHUX

TEOPETHUECKHE 3HAHMS | 3HAHUH M IPAKTHYECKUX YMEHUM
KJIACCUYECKHUX pa3esos | [0 NPEIMETY..

MaTreMaTHYeCKON HayKd, 0a30BBIMH VMeTh: IPHMEHSTh
HICIMU M METOAAMHM MaTeMaTHUKH, | Pa3JIMIHBIC CroCoObI peuicHnA
CHUCTEMOM OCHOBHBIX | 3a/a4.

MaTeMaTHYeCKMX  CTPYKTYp | Brnages: GasoBbIMH

AKCHOMATUYECKHM METOJIOM. . naciAMu U1 MCTOJaMH MaTCMAaTUKU,
CUCTEMOMN OCHOBHBIX
MaTeMaTUYeCKUX CTPYKTYp |

AKCMOMATUYCCKHUM MCTOJOM..

7.2. Onucanue noka3aresieil 1 KpUTEPHEB OLIEHMBAHUS KOMIIETEHIHI HA Pa3IHYHBIX
Tanax ux GopMHUPOBAHHUS, OIIMCAHUE IIKAT OI[CHUBAHUS
YK-1 Cnioco0eH ocymiecTBIATh NOUCK, KPUTHYECKUI aHAIU3 U CMHTe3 HHpoOpMalum,

NPUMEHATD CHCTEMHbI MOAXO0A AJs PC€UHICHUA ITOCTABJCHHBIX 3aaY

L IMoxa3zaTenun (‘ITO o OIIeHO‘lHaﬂ mKaJja
o0yvaromiics e  VI0BJETBOPHTE e  Xopomo e  OrTiu4HO
AOJIXKCH bHO
NPOAEMOHCTPUPOBAT
b)
3HATD: OCYIIECTBIISATE 3HaeT OCHOBHOM Martepual, 3Haer yueOHbIi 3Haer TIy00KO U

HO JOITyCKaeT HETOYHOCTH,

. Marepual.  YMeeT  IpPaBWIBHO | IPOYHO  Y4eOHBIH  MaTepHal,
MOWCK, KPUTHYECKHUH | [l pemenun npuvepos,

3A712% JIOTYCKAET OLINGKH. MIPUMEHUTH TEOPHIO Ipy | CBOOOJHO OTBEYaeT Ha BOIPOCHI,

aHaJIN3 u CUHTE3 BEITIOJTHEHHHI TIPAaKTHYECKHX | CBOOOMHO pemiaeT 3aj1aqd, He

3a/laHuil, BIIaficeT HEOOXOAMMBIMHU | 3aTPyAHSACTCS C OTBETOM IPH

HH(I)OpMaHHH IpUeMaMu BBIMIOJIHEHUS | BHUAOU3MEHEHHHU 3a/1aHHUil,

YMeTh: periaTh MPaKTHYECKHUX 3a/1aHui, HO | MpaBHJIBHO 000CHOBBIBACT

3aTpyAHSETCS. ¢  HPUMEHEHHEM | NPHHATOS pelIeHHe, BIajueeT

HNPaKTAICCKUE 3a1a49H. 3HaHUH, CBS3aHHBIX C HOBBIMH | Pa3HOCTOPOHHWMH HaBBIKAMH U

Baaners: NPUMEHSTH HECTaH/[aPTHEIMHI 3ajayaMH. | NpHEeMaMH BBITIOJTHEHUS

. [OKa3bIBACT  JOJDKHBII  YPOBEHb | MPAKTUYECKUX 3a/1aHui,

CUCTEMHBIN HoAXO0N c(OPMHUPOBAHHOCTH KOMIICTCHIIMIL. | ITOKa3bIBaeT MOJDKHBIl YPOBEHb
TS perieHus c(hOPMUPOBAHHOCTH

KOMIICTCHITUH.
IIOCTABJICHHBIX 3a1a4

IK-1

e (CrnocoOGeH KOHCTPYHpOBaTh COJepKaHue 00pa30BaHUs B MPEAMETHOI 00JaCTH B COOTBETCTBUU C
tpeboBanusiMiu PI'OC OCHOBHOIO M cpenHero oouero oOpa3oBaHHs, C YPOBHEM pa3BHUTHUS
COBPEMEHHOM HAayKH M C YY€TOM BO3PACTHBIX 0COOEHHOCTEH 00y4aIOIIUXCsI

e Ilokasarenn (aro e OueHoyHAas WKAJIA
00y4alOIMiicsl 0JKEH | o YjoBierBopuTeabH | o Xopowo e OriamuHo
PO/IEMOHCTPHPOBATH) 0

3HaerT: 3HaeT OCHOBHOM 3Haer yueOHbIiH 3HaeTr T1Iy0OKO U

OHC oBa Marepuai, HO JOIyCKaeT
KOHCTpyHpOBAThH HeTouHoCTH, [Ipn

colepKaHue N —— MIPUMEHHUTH TEOPUI0 npu | cBOOOJHO ~ OTBeYaeT  Ha
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O6pa30BaHI/ISI IO | TMPaKTHYECKHUX 3a1aHUI BBIIIOJIHEHUHA MPAaKTHYECKUX | BOIPOCHI, CBOOOTHO penraeT
DIIEMEHTAPHOMN ZIOMyCKAET OLIHOKH. 3a1auui, BIaJeeT | 3ajJaud, He 3aTpyjHAeTCA C
reoMeTpuu B HE0OXOAMMBIMHU IPUEMaMH | OTBETOM IIPU BHIOM3MEHEHUH
COOTBCTCTBUU C BBIITOJIHCHUS NPAaKTUYECKUX | 3aJaHHH, MPABUIBHO
tpeboBanusimu GI'OC 3ajaHnil, HO 3aTPyJHACTCS C | OBGOCHOBBIBACT npuHsTOE
nu C YPOBHEM MPUMEHCHUEM 3HaHUH, | peuIeHHe, BIIaJIeeT
p%BHTHﬂ CBsI3aHHBIX C HOBBIMH PasHOCTOPOHHUMHU HaBBIKaAMHU
COBpeMeHHof/'I HayKI/I HECTaHAAPTHBIMU 3aJadaMu. u InpueMamMu BBIIIOJIHCHUA
yMeeT' peHlaTb IIOKa3bIBaAcCT HOH)KHBIﬁ YPOBEHbL MPaKTUYCCKUX 3aﬂaHHﬁ,
MaTeMaTHYECKHE copMHpOBaHHOCTH TTOKA3bIBACT TOTKHETH
3aﬂan/L KOMHGTCHHHﬁ. YPOBECHL C(b(ijI/IpOBaHHOCTI/I
« Buaaneer: KOMITETEHLIUIA.

KOHCTPYHPOBAaTh

COACPIKAHUC

oOpa3zoBaHusl 10

3JI€eMEHTapHOU

FEOMETPUH B

COOTBETCTBUH C

TpeOOBaHUSAMHU

dI'ocC.

e IIK-5 CnocobeH ocBauBaThb M UCIOJIb30BAaTh 0a30Bble HAYYHO- TEOPETHUYECKUE 3HAHUS
KJIACCHUYECKHUX Pa3/ie]lOB MAaTEMAaTUYECKOM HayKH, 0a30BBIMH HJAESIMH U METOJAMU MaTeMaTHKH,
CUCTEMOM OCHOBHBIX MaT€MaTUYECKUX CTPYKTYP U aKCHOMAaTHUYECKUM METOJIOM. .

e Iloka3arenn (uto e  OueHoyHasi IKaJa
o0y4aroumiicst e VYiomjierBopure e Xopouo e  OTiMYHO
AOJIZKEH JIBHO
NpPOEMOHCTPHPOBATH
3HaTe HCIIOJB30BAHUEM | 3HAET OCHOBHOMI 3HaeT  y4ueOHBIN 3Haer T1IIyOOKO
0a30BbIX Hay4YHO- Matepuai, HO Marepuail. YMeeT | ¥ TpOYHO  YUEOHBIN
JIOITyCKaeT

TEOPETUYECKUX  3HAHUH | merounoctu, [Tpu NpaBMILHO  NPUMEHHTH | MaTephan, — CBobozHO

9] TCOPHUIO IIPU BBIIIOJIHEHUHN | OTBEYACT Ha BOIIPOCHI
¥ MIPAaKTUYECKUX yMeHui | PCIICHHH HPUMCPOB, p p POCHI,

3aJla4q noIrycKacT MPaKTUYECKUX  3aJaHM, | CBOOOHO pelaer
110 IPEAMETY .. OLINOKH.
BlIaiceT HEOOXOAMMBIMU | 3aJa4H, HE
YMeTs: MIPUMEHSTh
HpI/IeMaMI/I BBIITOJIHCHUA San}I):[HSIeTCH C OTBETOM
pa3IuyHbIC CHOCOOBI

NPAKTUYECKUX  3aJaHMi, | IPU  BUJAOU3MEHEHHH
pelIeHus 3a/1a4. 5
HO  3aTpy;HsieTCs  C | 3aJaHMii,  [PaBHJILHO
Braners: 0a30BBIMU .
NpUMEHEHHEM  3HaHMH, | 00OCHOBBIBAET

1591 (52 0904 n METOJaMU

} CBSI3aHHBIX C HOBBIMHU | IPUHSTOE penienue,

MATCMaTHKH,  CHCTCMOH HECTaHJapPTHBIMU BIIaJICET

OCHOBHBIX 3aja4aMM.  TIOKA3bIBAET | PA3HOCTOPOHHUMHU

MAaTEMaTHICCKUX JOJKHBIN YPOBEHb | HABBIKAMH U MPHEMaMU

CTPYKTYp " c(hOpMHUPOBAHHOCTH BBITTOJTHEHUSA

aKCUOMaTUYECKUM KOMITETEHIIUH. MPaKTUYECKUX 3aJaHUM,

METOJIOM.. MOKa3bIBAET  JIOJKHBIN
YpOBEHb
c(hopMHUPOBAHHOCTH
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KOMIIETEHITHIA.

7.3. TunoBble KOHTPOJIbHbIE 32AaHUSI WJIH HHbIe MaTepHasbl, HEOOX0AUMbIe A OLEeHKH 3HAHUH, YMeHUH,
HABBIKOB W (WJIH) ONBITA [eATEJbHOCTH, XapaKTepH3YIOIIUX 3Tanbl (pOPMHPOBAHHA KOMIETEHIHUH B Mpomecce

OCBOCHHS 00pa30BaTeJbLHOI NPOrpaMMBbI

DK3ameHayuonHbvie ONPOCHL NO Kypcy
JUODOEPEHIIUAJIBHBIE YPABHEHUWSA

OrmpenienieHne 0OBIKHOBEHHOTO M depeHnnanbHoro ypapaenust N — ro mopsaka (OJY — N) u ero Kiaccuueckoro
pemrenns; (OY — 1), reoMeTpruueckoe HCTOJIKOBAHUE €T0 PEIICHHS, TOHATHE HHTETPaIbHAS KPHBasL.

YPaBHCHI/IH C pasaCICHHBIMU U C Pa3ACIIAIOIINMUCA ITIEPEMEHHBIMUA 1 METOAUKA UX PEIICHUS.

JInneitnoe OLY — 1 (JIOAY — 1) u MeTOABI UX peIIeHHS.
OJY B monHBIX quddepeHImazax 1 METOIbI HX PEIICHUS.

3amaua Koy, Teopema CyniecTBOBaHUS U €IUHCTBEHHOCTH KIIacCHUYeckoro pemienus (0e3 gokaszarensctra) amst OJ[Y
—1u OV — 2. [lonsarue yactHoe, 001IIEE, 0COO0C PEIICHHUS.

JIOZY — 2 ¢ mocTossHHBIMA K03 PHUITMECHTAMI X METOMIBI UX PEIICHHS.

3anmaua [lITypma — JInyBULIS, COOCTBEHHbBIC 3HAUCHHS U COOCTBEHHBIC (DYHKITHH.

O~NO® UThAWN

OmpenencHne ypaBHEHHS B YaCTHBIX NTPOM3BOAHBIX BTOPOTO MOPSIIKA C ABYMsI He3aBUCHMBIMH IepeMeHHbIME (YUII
— 2) u ero kiaccudeckoro pemenus. Jluneitapie YUII — 2 (JIVUIT — 2) ux xraccuduranus. XapakTepUCTHIECKOE
ypaBHeHHe, xapakrepuctuku. Kanonndeckue Gopmsl u cxema npuseneHust obmero JIVUII — 2 k kaHOHHYECKOMY
BHITY.

9. Knaccnueckue ypaBHeHHsT MarteMaTmdeckod ¢msuku ( ypaBHeHus [lamambepa, Ilyaccoma — Jlammaca, @ypse).
KoppekTHOCTh TOCTaHOBKHM Ha4aJIbHO — KPAeBBIX 33/1a4 AJIS THX yPaBHEHHH.

10. VYpasuenue Jlamambepa u ero oOmee pemenue. 3agaya Komwm s ypaBHeHust JlamamOepa, ee pelieHue u
KOPPEKTHOCTh ITOCTAHOBKH.

11. XapakTepucTHIecKuil TpeyronbHUK. 3anada J[apOy, nx pemenne 1 KOppeKTHOCTh MTOCTAHOBKH.
12. XapakTepuCTHUECKUI YeThIpexyroibHUK. 3anada ['ypca , ee pemeHne 1 KOpPeKTHOCTh TTOCTAHOBKH.

13. Cvemannas kpaeBas 3agada (CK3) i ypaBHenuns [lanamOepa, eIMHCTBEHHOCTD, €€ PEILCHNUS; ISl CIIy4aeB:
a) OJTHOPOJTHOTO yPaBHEHHMS C OJTHOPOIHBIMU KPACBBIMH YCIIOBHSIMH;

6) HEOAHOPOAHOTO YpAaBHCHHSA C OAHOPOAHBIMU KPACBBIMH yCIIOBUSAMMU;

B) HEOJTHOPOJHOTO YPABHEHUS C HEOAHOPOIHBIMU KPAeBBIMU YCIOBUSIMH.

14. 3anaua Komm, as ypaBHeHUsI Dypbe, eIMHCTBEHHOCTD €€ PELICHHS.
15. cK3 ans ypaBHeHUsI Pyphe, eAMHCTBEHHOCTh €€ PEUICHNUs. (IPUHIIUI SKCTPEMYMa U €r0 CIEICTBUS).

16. Pemenne CK3 s ypaBHeHUsI Dypbe, METOIOM pazJieNeHus] NEPEMEHHBIX AJIs
a) OJTHOPOJTHOTO YpaBHEHHMS C OJTHOPOIHBIMH KPAaeBBIMH yCIOBHUSIMHU;

0) HEOTHOPOJAHOTO YPAaBHEHUS C OJJHOPOIHBIMH KPAEBBIMH yCIOBUSMU;

B) HEOAHOPOAHOT'O YpAaBHCHUS C HCOAHOPOAHBIMU KPAaC€BbIMU YyCIOBUAMMU.

17. Pemenne sanaun Komm, st ypaBHeHHs @ypbe, ¢ MOMOIIBI0 (yHIAMEHTATIBHOTO PEIICHUS.
18. Enuncreennocts pemenus 3agaun Koy, ains ypasaeHust @ypoe.

19. OyHEaMeHTaIbHOE pelIeHIe ypaBHeHns Jlamnaca B II0CKOM U IIPOCTPAHCTBEHHOM CITydasix.
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20. Omneparop Jlarutaca u popmyser ['puHa amst Hero.

21. Omnpenenenne rapMOHMYECKOH (DYHKIMU U €€ UHTErPaIbHOE IPECTaBICHHE.

22. Hocranoska 3aa4 Hupuxne, Helimana, [lyankape nis ypaBHeHus Jlamnaca. BHyTpeHHUE U BHELIHUE 3a4a4U.
23. [TpuHIUT SKCTpeMyMa rapMOHUYECKOW (DYHKIIMU H €T0 CIIEICTBHSL.

24.TeopeMa €MHCTBEHHOCTH pelieHui 3anad dupuxie u Heiimana.

25. Teopema o cpeHeM 3HaYECHUH TAPMOHNYECKON (PyHKINH.

26. ®DopMyra HHTETPUPOBAHUS IO YACTSIM I TapMOHUUYECKNX (pyHKIuil Kak cnencraue Gopmynsl ['puHa.

27. Pewenue 3anaun Jupuxie 1uist Kpyrosoi oonactu metonoM dypse.

28. Wurerpan u sigpo Ilyaccona.

29. [Tpencrasnenue perenus 3anau Jupuxie u Heiimana ¢ momomipio ¢pyHkuu ['puna.

30. Pewenne sanau Jupuxie s kpyra ¢ noMoursio GyHkwn [ puna.

Ilpumepnvle sapuanmul KOHMPOALHBIX PAdOmM

Tema: « IndgdepenuuanbHbie ypaBHEeHHS N — I'0 NMOPAAKA»

Koumponvuas paboma Ne 1

1. Haiigure obmee pemenune OY — 1 :

’ X_2. ’ —x% .
Ly =——; .y =xe" ;
X
. yy'=2y-x; Il. y'=l—£;
Xy
.y +xy=4x; Il. y'+xy =sinx;
2. Haiinute obmiee pemenue OJ1Y — 2:
l. y"+4y +13y =sinx; Il y"—2y -3y =e*;
3. Haiinute permenue 3anaun Koy :
2
L @-x)y -y=0, y(0)=1 Ly =% -2 yep =1

Iy -9y’ =2-% y(0)=0, y(0)=1 II. y'+4y=2cos2x, y(0)=0, y(0)=4.

Tema: «ypaBHeHHEe MATEeMATHYECKOM (PU3HKN».

Koumponvnasa paooma Ne 2

CtpykTypa U coJiep>KaHHe NUCIHIUINHBI «YpPaBHEHUS MaTEMaTHYECKON (DU3UKM» TaKOBBI, YTO

MNPOBCPUTH 3HAHHUA W YCBOCHHC MaTCpHajia C MOMOIIBIO TCCTUPOBAHHA C YKA3aHUM BApPUAHTOB OTBCTA
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HEBO3MOXHO, XOTS OBl TMOTOMY, YTO CTYJEHT HMMEET BO3MOXXHOCTb IPOBEPUTHh IPAaBUIBbHBIM OTBET
HENOCPEACTBEHHOM MOJCTAHOBKON B UCXOHBIE IaHHBIE 3a/1a4H.

[TosTOMy mpearaercsi TECTOBE JOMAIIHUE KOHTPOJIbHBIE PAa0OThI, TPeOyromue permeHus
3ajja4 ¥ NPUMEPOB, MCIOJB3YsS MPH 3TOM TEOPETHUECKUIH MaTepual U JIEMOCTPUpPYS €€ INOHUMaHue U
YCBOEGHHE.

Tect Nel

1. llpusectn k kKaHOHHU4YecKOMy Buy ypaHenue U, +2U, —3U, =0.

2. Haitu pewenne ypasuenus U, =0, ynosierBopstomee ycnousM Kormn U(X, X)=X2

v.-u,)

3. Pemmrs 3amauy Komm: U, -U, =0, U(X,O)zCOSX, UCXo/as U3 (OPMYJIbI PEIICHUS 3a7aud B

=0.

y=X

o01eM ciaydae.
4. HaifTu »KCTpeMyM TrapMOHUYECKOW (YyHKIUU U(X, y):xy B kpyre X°+Yy°<1, mcxoma wu3

[IPUHIMIIA SKCTPEMYMA.
Tect Ne2

1. Tlpusectn k KaHOHM4YECKOMY Buy ypasuenue U, +4U, +5U,  =0.

2. Haiitu pemenne ypasuenus U, —U, =0, ynosnersopsrouiee ycnosusm Ko U(X,O) =3x°;

U,(x,0)=0.

3. Pemmts 3amawy Komm: U,-U, =0, U(X,O):X, UCHOJb3ys. U3BECTHYIO (OPMYITy pELIeHHS
3aaaun Komm.

4. Cdopmynuposars 3amady Jlupuxie s npsamoyronsHoit obmacty a<X<b, ¢<y<d wu Haiitn

ee peurenue merogom Dypoe.
Tect Ne3

1. llpusecty K kaHOHWU4YeCcKOMyY Buly ypasuenue U, —2U, +U,  =0.

2. Haiitu pemenne ypasuenus U, =0, ynosnerBopsiomee ycnoBusm Koum U(X, X)=O;

v.-v,)

2
=X".
y=x
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Pemmts 3amauy Komm: U, -U,, =0, U(X,O):Sin X, ucxoast U3 (GopMyJbl pelieHus 3a7add B
obmeM ciaydae.

Bomucars ypasuenns Jlamaca U,, +U, =0 B HONSIpHOH cuCTeMe KOOPAMHAT M HAWTH €ro

dbyHIaMeHTalIbHOE PeLICHHE.

Tect Ned

[IpuBecTy K kKaHoHM4ecKomy Buny ypasuenue U, +2U, +U,  =0.

Haiitu pemenue ypaBHeHUs ny =0, ynosnerBopstomee ycnoBusiM Koru U(X,—X)zO;

U, +Uy)| =x.

y=—X
Pemmts 3agauy Komm: U, -U,, =0, U(X,O) = X%, UCXOMS 3 (dbopMyIIbI penieHus 3aa4u B 00IIeM

cilydae.
Jlate ompeneneHue TrapMOHHYECKOH (YHKUUMM W TPUBECTH HPUMEPHl Ui OJHOMEpPHOTIO,
JIBYMEPHOT0, TpEXMEpPHOT0 ypaBHeHus Jlamaca.

Tect Ne5

[IpuBecTy K KaHOHM4YecKOMy Buly ypashenue U, +2U, +9U,  =0.

Haiitn pemenne ypasnenus U, —U, =0, ynosnersopstomee ycnosusm Koum U (X,O) =0;
U, (x,0)=3x".

Pemmts 3amauy Komm: U, -U, =0, U(X,O) =3X+1, ucxons uz GopMyIbl peuicHUs 3aJaud B

o0miem ciyuae.

Coopmynuposars 3axauu Nupuxne n Helimana st ypasHenus Jlammaca U,, +U, =0 B kpyre

X2 + y2 =1 ¥ IpOBEPUTH YCIOBHE PA3pEeITUMOCTH 3aaun HeliMaHa /i1t KOHKPETHOH (DYHKITHH.

Tect Ne6

IIpuBecTy K KaHOHMYeCKOMY BUIy ypashenue 2U, +3U, +U,  =0.
Hatitn pewenne ypasmenus U, —U, =0, ynosnersopstouiee ycnousm Komm U (X,O) =X;

U,(x0)=x".
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3. Pemmts 3agauy Komm: U, -U,, =0, U(X,O): 2x* +1, ucxons w3 GOpMyYIEl PElIeHHs 3a1adud B
obmeM ciayJae.

4. TlokazaTh, 4YTO GYHKIUSI U(X, y)=ln JX*+Yy? rapMoHHMYecKas BCIOLy B IUIOCKOCTH, 3a

HCKIIFOYCHHUEM HavaJlo KOOpAWHAT.

Tect Ne7

1. Tpusectn k kaHoHn4yeckomy Buy ypasuenue 2U, —9U, +3J, =0.
2. Haiitu pewenne ypasuenus U, =0, ynosnersopsiomee ycnousim Komu U(X,—X) =X?;

(UX+Uy)|y - 0.

=X
3. Pemmts 3amauy Komm: U, -U, =0, U(X,O):4X+5, ucxoas u3 QopMyiibl pelieHus 3aJayu B

o0miem ciyyae.

4. Tlokazath, yto QpyHkuus U (X, Y, Z) ==,rme I =+/X*+y>+2° ynosnerBopser ypaBHenuo Jlammaca

= |F

U,,+U,, +U, =0 Besnerne r #0.

7.4 MeTonuueckue MaTepUAJIbl, ONpeldesAIoONde TPOUeIypPsl OUEHMBAHUS 3HAHMI, YMEHMId,

HABBIKOB U ONIBITA A€ATEC/JIbHOCTH, XaPAKTCPU3IYIOIIUX ITAIIbI (l)OpMHpOBaHI/IH KOMl'leTeHIII/Iﬁ

IIporpaMmMa MUHEMYMA NPHMEPOB H 3a/1a4 ISl NPAKTHYECKUX 3aHATHII Kypca.

1. Haiin pemenmie O - 1: 1) Xy’ + Y =X°,2) X(1+ )+ yy'(1+X)=0,3 y'tg = y, 4 {1+ x* Jdy — xydx =0,
5) y'sinx=ylIny,e) (1+ex)yy’:e*, 7Ny +Xy=x, sz)(x3 +3xy2)dx+(y3 +3x2y)dy=0, 9)
y’+ Y COSX =Sin XCOSX, 10) ye?*dx + (1+ ezx)dyzo 11) '+ 3y =e*.

2. Bwmucars mo0oe THHEHHOE anredpandeckoe ypaBHEHHe, COCTaBUTh JrHeHoe OJ[Y — 1, aist koToporo BeIOpaHHOE
anrebpanyeckoe ypaBHEHUE SBISACTCS XapaKTEPUCTHYESCKUM U HANTH ero pelieHHe ¢ MOMOIIBIO PEIIeHHs aareopanieckoro

YpaBHEHHSI.
6

Hanpumep: 5k +6=0, 5y'+6y:0, yzce_gx.

3. Bemucars nr00ble TPU OTHOPOHBIC ypaBHEHHUs 13 1.1 B quddepeHanbHoi popMe U MPOBEPUTH SIBISIOTCS JIX OHU
YPaBHEHUSIMHU B TOJIHBIX U depeHImanax.

Hanpnvep: 1 Xy +y=x>2 xdy + ydx = x3dx;3) xdy + (y —x? )dx =0;
oM oN
M(x, y)=y—x% N(x,y)=x; —=1;=—=1.
oy OX
4.  Beinucars m00bie Tpu auddepeHnupyembie GYHKINH IByX HE3aBUCHMbBIX TIEPEMEHHBIX, TIPUPABHSITH UX TIEPBbIE
g bepeHImansl Hy i, HaifTi petrenne nonydeHHbx OY — 1, kak ypaBHEeHUI B MOJHBIX AnddepeHnnanax.

Hanpumep: U = xsin(x2 — y), U, = sin(x2 - y)+ x2xcos(x2 - y); U, = xcoix2 - y).

[sin(x2 — y)+ X2X cos(x2 — y)de + xcos(x2 - y)dy =0. Pemenue: xsin(x2 ~ y)z const . Janee

X Y
npoBepuTh 1o popmyine U (X, y) = J-M (t, y)dt + I N (Xo,t)dt
Xo Yo

5. Bbainucats r00bIe TPU KBaAPaTHBIX YPABHEHHS, OMH U3 KOTOPBIX UMEET J[BA PA3IMYHbIX ACHCTBUTEIBHBIX KOPHS, IPYrOH — JBa KOMIUIEKCHBIX
KOpHSI, TPEThE — OJJMH KPATHbIH KOpeHb. 10 3TM ypaBHeHusM coctaButh OJ1Y — 2 ¢ TOCTOAHHBIMU KO3((BULHEHTaMH, UL KOTOPBIX OHH
SIBIISIFOTCS. XapaKTEPUCTHICCKIMHU 1 HAlTH MX OOLIIee PeIICHHE.



Hanpumep: 1) k2 +5k+6=0(—)y”+5y,+6y:0;
k> +k+1=0y"+y +y=0:9 k> +2k+1=0cy"+ 2y +y=0.
. ( V3 V3 J

EN _
Pemenne: 1) Y =C,67* +C,e ;2 y=e 2 | C, cos7x+C2 sin =~

9 y=(Cx+C,e™

6. [l cocraBneHHbIX 110 1.5 OJ1Y — 2 paccMOTpeTh HEOAHOPOHBIC CIIydau, KOI/ia IPaBble YaCTH ypaBHEHUs f (X) 3a/1aHHbIE KOHKPETHBIE

" i 2 . . .
dysxunm, vanpuvep Y + 5y + 6y = X" . HaiiTu pelieHune 5TUX HEIMHERHBIX YPaBHEHUI MeTo0M Jlarparka.
7. Cocrasuth JIVUII — 2, 111 KOTOPIX BHIOPAHHBIE B 1.5 KBAAPATHBIC yPABHEHHS SABIAIOTCS XApPAKTEPUCTMUECKUMH., HalTu XapakTepucTHKH 5TUX
yPABHEHUIA U TyTeM 3aMeHbI EPEMEHHBIX PUBECTH UX KAHOHHYECKUM BUJIAM 3aIUCH.

8.  Haiitu perenus 3ana4un Ko, {apOy, ['ypca cOOTBETCTBEHHO ¢ HAYaIbHO — KPACBBIMH YCIIOBUSIMU
U(x0)=f(x), U, (x0)=f(x):U(x0)=f(x) U, (x—x)=f(x):
U (X, X) =f (X), U y (X,—X) =f (X) PaccMOTpeTh citydyau
f(x)=x f(x)=x* f(x)=sinx, f(x)=cosx; f(x)=e*-1; f(x)=tgx; f(x)=Inx.

Ocy11ecTBUTh NPOBEPKY IPABHIBHOCTH IIOIyUSHHOTO PEIIEHH B Cllydae KOPPEKTHOCTH IIOCTAHOBKH H IIONPABUTh KPaeBble YCIOBUS TaK, YTOOBI
ObLIM COOJIIOEHBI YCIIOBHS COITIACOBAHMUS, B CIIy4ae HEKOPPEKTHOCTH OCTAHOBKH.

9. Haiitu pemenue 3agaun Komm myist ypaBaerust @ypbe 10 3a1aHHOMY HA9aTbHOMY YCIIOBHIO
U(x,0)= f(x), mms cyuaer f(x)=x; f(x)=x%; f(x)=sinx; f(x)=cosx

10. Beimucats B Buae cymmsl psana peuienre CK3 mis ypasHenus [{anamOepa ¢ HyleBbIMH
KpaeBbIMU YCJIIOBHSIMU U HAYAJIbHBIMU YCIIOBUSIMHU

U(x0)=z(x) U, (x0)=v(x), 0<x<z xorma z(x)=x, v(x)=x z(x)=sinx;
v(x)=cosx.
11. HenocpeacTBeHHBIM BBIYUCIEHUEM NIOKA3aTh, YTO (PYHKIIMSI TapMOHUYHA (HETapMOHUYHA) TPU

Ux y)=xy, U(xy)=x*+y>, U(xy)=x"-y? U(x,y)=chx+chy.

12. IlpoBepuTh rapMOHUYHOCTH (DYHKIIHI

U(x,y)=cosxsiny; U(x,y)=cosxcosy; U(x,y)=chxshy; U(x,y)=In{x*+y?;
U(x,y)=%; U(x,y)=Inyx*+y?+2%; U(xy)= =
X2 +y

JXEryiez?
o . foU
13. TlpoBepuTh CBOICTBa TAPMOHUYECKUX (DYHKITHIA J.G_ ds=0;
n

I

1
U(Xo,yO):ﬁIU(va)ds’ FK:(X—XO)2+(y—yO)2 =R? un TIPHHITHAIT
Iy

sKcTpeMyMa B kpyre X° + y? =1 s dyHKumit U(X, y)= XY, U(X, y)= x> —y?.

14. C nomombto psiga Oypbe win uHTerpana [lyaccona HalTH rapMOHUYECKYIO B
Kpyre X°+ Yy’ <1dyHkiuio Ha rpanuie /' : X* +y? =1, yIOBJICTBOPSIOIIYIO YCIOBHIO
JHupuxie U |r =sin2¢; U |r =C052¢.

15. TlocTpouTts dhyHKIMIO ['prHA M1 TOTYTIIIOCKOCTH U BBITTUCATH C €€ TTIOMOIITHIO
peurenue 3anaun J{upuxie ¢ KpaeBbiM ycioBueM U(X,y)= X2
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IK3aMeHayuoHHble BONPOCHL NO KYPCY
JANOOEPEHIINAJIBHBIE YPABHEHUSA

1.Onpenenenne oObIKHOBEHHOTO nU(depeHnunanbsHoro ypaBaenus N — ro nopsaka (OY —n) u ero
kinaccuueckoro pemenus; (OAY — 1), reomeTpuyueckoe HCTONKOBAHHME €r0 PEIICHHS, IOHSTHE
MHTETpajbHast KPUBasl.

2.

3.
4.
5

o

10.

11.
12.

13.

14.
15.

16

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

23.

VYpaBHeHUs ¢ pa3AeIEHHBIMU U C Pa3JICISIIOIIMMHCS IEPEMEHHBIMU M METO/IMKA UX PELICHHUS.
JIuneitnoe OAY — 1 (JIOAY — 1) u MeToabl UX peuieHusl.
ONY B nonubIX nuddepeHnraiax 1 METOIbI UX PEIICHHS.
3amaga Komm, Teopema CymIeCTBOBaHUS W €AMHCTBEHHOCTH KJIACCHYECKOTO perieHus (0e3
nokasarenberBa) it OAY — 1 u O/1Y — 2. [Tonstue yactHoe, odiiee, 0co00e penieHusl.
JIOAY — 2 ¢ nocTosTHHBIMHA KO3 (PHUIMEHTAMH U METOJIbI UX PELICHHUS.

3amaua [rypma -
JInyBusi, COOCTBEHHBIE 3HAYECHUSI M COOCTBEHHBIE (DYHKITHH.
OrmpezenieHne ypaBHEHUSI B YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSIKA C ABYMsI HE3aBUCHUMBIMU
nepemeHHbIME (YUII — 2) u ero knaccuyeckoro pemenus. Jluneinsie YUII — 2 (JIVUII — 2) ux
Kiaccupukanus. XapakTepUCTHISCKOE YpaBHEHHE, XapakTepucTuku. Kanonndeckre GopMbl 1
cxeMa npusenenus oouiero JIYUII — 2 k kaHOHU4YECKOMY BHITY.
Krnaccudeckne ypaBHeHHs MatemaTwdeckod ¢usuku ( ypaBHeHus Jlamambepa, Ilyaccona —
Jlannaca, @ypee). KoppekTHOCTh MOCTaHOBKU HAYAIbHO — KPAeBBIX 3a/a4 JJIsl THUX YpaBHEHUH.
VYpaBuenue [lanambepa u ero obmiee permenue. 3anada Ko g ypaBuenus [lanambepa, ee
pelIeHre U KOPPEKTHOCTh MTOCTAHOBKH.
XapakTtepuctudyeckuil TpeyrojapHuk. 3anada JapOy, ux pemnieHue u KOppeKTHOCTb TOCTAHOBKH.
XapakTepuCTUYECKHI YEeThIPEeXyroNbHUK. 3ajaya l'ypca , ee pelieHHe U KOPPEKTHOCTh
MMOCTaHOBKH.
Cwmemannas kpaeBas 3a1ada (CK3) ans ypaBaenus Jlanambepa, €TMHCTBEHHOCTD, €€ PEIICHUS;
JUIS CITy4aeB:

a) OHOPOJHOTO YPABHEHUSI C OJTHOPOJAHBIMU KPACBBIMHU YCIOBHSIMH;

0) HEOHOPOAHOTO YPaBHEHUS C OJTHOPOJHBIMH KPAaeBbIMHU YCIIOBUSIMH;
B) HEOJHOPOJIHOTO YPaBHEHUSI C HEOTHOPOJAHBIMHU KPAEBBIMU YCIOBUSIMH.

3anaua Komm, nyist ypaHenust dypbe, eAMHCTBEHHOCTD €€ PELeHUS.

CK3 mns ypaBHenus: Dypbe, €AMHCTBEHHOCTh €€ pelleHUs. (MPUHIUI IKCTpeMyMa H €ro
CJIEJICTBHUS).

. Pemenne CK3 nns ypaBHeHUs: @ypbe, METOAOM pa3/ieieHUsl IEPEMEHHBIX IS

a) OJTHOPOJTHOTO YPABHEHHS C OJJTHOPOIHBIMH KPACBBIMH YCIIOBHUSIMH,

6) HCOAHOPOAHOI'O YPABHCHUA C OAHOPOAHBIMH KPACBbIMU YCIIOBHUAMU;
B) HCOAHOPOJAHOI'O YpaBHCHHA C HCOOAHOPOJAHBIMU KpaCBbIMU YCIIOBUAMMU.

Pemenue 3anaun Kouu, 11 ypaBHenust @ypbe, ¢ IOMOIIbI0 (PyHIaMEHTAILHOTO PEIICHUS.
EnuncTBeHHOCTD pemenns 3anaun Koy, s ypaBHeHus ®ypoe.
DyHIaAMEHTAIBHOE PEIICHNE YpaBHEHHUs Jlaraca B INIOCKOM U MPOCTPAHCTBEHHOM CITy4asiX.
Onepatop Jlannaca u popmynsl ['puna u1st Hero.
Omnpenenenne rapMOHUYECKON (QYHKIIMH U €€ MHTErPaJIbHOE MPEICTaBICHHE.
IlocranoBka 3amau Hupuxne, Helimana, Ilyankape nns ypaBHenus Jlamiaca. BHyTpeHHUE U
BHEIIIHHE 3a/1a4U.
[TpuHIMI S5KCTpeMyMa rapMOHHYECKOH (DYHKIIMM U €TO CIIEACTBHUS.

Teopema eAMHCTBEHHOCTU pemieHud 3amad Jupuxie u
Helimana.
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24, Teopema o cpeHeM 3HAYCHUH TAPMOHUYECKON (QyHKIIUH.

25. dopMyna  UHTETPUPOBAHUS IO qacTaM  JUIS
rapMoHHYEcKUX QYHKIUI Kak cienctBue ¢popmyisl ['puna.

26. Pemenue 3amaum  [upuxiie mjis  KpyroBoid oOjacTu
MetozioM Dypre.

27. Wurerpan u siapo [lyaccona.

28. [IpencraBnenue pemenusa 3agad dupuxne u Heitmana c
nomoIneko ¢pyHkuuu I'puna.

29. Pemenne 3amau Jlupuxiie nAas8 Kpyra ¢ IOMOIIBIO
¢bynkuuu ['puna.

8.IlepeueHb OCHOBHO# M JOMOJHUTENLHON Y4e0HO JUTEPATYPhI, HEOOXOAUMOI I OCBOEHHST TUCHUTLIMHbI

(Monyas) «/Auddepenunaibubie ypaBHeHHS M YPABHEHHUS B YACTHBIX MPOU3BOIHBIX)

9.

10.

8.1. OCHOBHAS JIMTEPATYPA

BacumseBa A.b, Measene [.H., TuxomoB H.A., VYpasrumpmuna T.A. [duddepenunanbHble u
WHTETpaIbHBIE YpaBHEHUS, BApUAIIMOHHOE MCUYHCICHUE B MpHUMeEpax W 3ajavax: YueOHoe mocobue 3-¢
m3a-¢ u3a-Bo «Jlaubey, 2010-432c.

3amopoxert [.1. 3.33 PykoBOACTBO K pemIeHHIO 3324 110 MaTeMaTHIeCKOMY aHalu3y: Y4eOHoe mocodue
7-e uzn. U3n-Bo «Jlanwy», 2010.-464c¢.

bupman M.II., Comnomsk M.3. b64 CnekrtpanpHas TeOpUs CaMOCOIPSHKEHHBIX OIEPaTOpOB B
THIIBOEPTOBOM MIpOCTpaHCcTBe: YueOHoe mocoowme. 2-e m3a. CII6.: MzmarensctBo «Jlanby, 2010.-464c.
Enbnos, A. A. Iuddepennmansupie ypaBHeHus : yueOHoe mocodue / A. A. Enpuos, T. A. EnpoBa. —

Tomck : ToMckuil rocygapCTBEHHBId YHHBEPCHTET CUCTEM YIPABICHUS M PaJAHOANEKTPOHUKH, OIlb
Kontentr, 2013. — 104 c¢. — ISBN 978-5-4332-0128-6. — TekcT : 3JeKTpOHHBIHA // DIEKTPOHHO-
oubaroreunas cucrema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/72089.html
Bononypuna, 1. I1. OOsikHOBeHHBIE au(depeHHaNbHbIe YPaBHEHHSI MIEPBOTO MOPsIIKAa B MPUMEpax U
NpUIOKeHUsIX : MeToandeckue ykazanus / U. I1. bonogypuna, C. T. [dycakaesa, A. H. biarosucnas. —
OpenOypr : OpeHOyprckuii rocyaapcTBenHbiii yuusepcurer, 96C ACB, 2014. — 59 ¢. — ISBN 2227-
8397. — Tekcrt : anekTpoHHBIN // DnekTpoHHO-OnbmoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/51604.html

Konosainosa, JI. B. /ludgdepenunansHbie ypaBHEHHS U UX NPHIOKEHNS B TEXHUKE : yuyeOHoe nocobue / JI.

B. KonoBanoBa. — Cankr-IletepOypr : Cankr-IlerepOyprckuii rocynapcTBEHHBIH apXUTEKTypHO-
cTpoutenbHbll yHUBepcuteT, OBC ACB, 2015. — 57 c¢. — ISBN 978-5-9227-0573-8. — Texkcr
JNEKTPOHHBIN //  DnekTpoHHO-OmOmMorteunass cucrema [PR - BOOKS @ [caiit]. — URL:

http://www.iprbookshop.ru/49956.html

Bypmuctposa E.b. 5912 MaremaTtnueckuii ananu3 u quddepeHuuanbiple ypaBHEHUs: Y4EOHUK AT CTY A
BeIcil.yue0.3aBbieiennit/E.b. bypmuctposa, C.I".JloGanoB. —M.:13natensckuil neHTp «Akagemus», 2012-
368c.

Martpocos B.JI., PM. Acnanos, M.B. Tomynos-M.: I'ymanurap, n3n uentp BIJIAZOC, 2011-376c.
Juddepennmansipie ypaBHEHUS 1 yPAaBHEHUS C YACTHBIMH MTPOU3BOJHBIMH.

buoukos F0.H. B.59 Kypc 00bikHOBEeHHBIX nH(depeHIINANBHBIX ypaBHeHUH: YueOHoe mocodue. 2-e u3.,
N3n-«Jlanp»,2011.-304c¢.

Butnep I'.I'. .66 OOvikHOBeHHBIe AuddepeHraIbHble ypaBHEeHUs: yueOHoe mocodue /I.I.burtnep.-
Pocros u/1:denukc, 2012.-205¢.

8.2. IONNOJTHUTEJIbHAS JIUTEPATYPA
1. bumamse A.B. YpaBHenne MmaremMatndeckoit ¢pusuku. M.: Hayka,1976r..
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http://www.iprbookshop.ru/51604.html

2. bunaaze A.B., Kamuanyenko J].®. COopHuUK 3a1a4 110 YpaBHEHUSIM MaTeMaTHuecKou ¢pusuku. M.: Hayka,
1977r.

CmupHoB M.M. 3anaun 1o ypaBHEeHHsIM MateMaTndeckoil ¢pusuku. M.: Hayka, 1977t

TuxonoB A.H., Camapckuit A.A. YpaBHeHne MaTemMarndeckoi ¢pusuku. M.: Hayka,1972r.

Apamanosud WU.I'., Jlesun B.M. YpaBHenne marematudeckoit ¢pusuku. M.: Hayka,1969r.

Apcenun B.B. Metonbl maremaTuueckoit pusuku. M.: Hayka 1974r.

Tuxanos A.H., Bacunsera A.b., CeemankoBa A.I'. [luddepennunanbubie ypaBaenus. — M.: Hayka, 1980r..
koneuuk, Auddepennmnansupie ypaBHenus. — M.:Bricias mkomna,1963r.

wnNE ook w

MartseeB H.M. /luddhepernnanpapie ypaBaenus. — M.: [IpocBemienne, 1 988r.
4. Ouan 10.C.Meronsr MaTeMaTiueckoi ¢pusnkn. M.: Bricmasimkona, 1967r.
9. IlepedyeHb pecypcoB HWH(POPMANMOHHO-TEJEKOMMYHHKANHOHHOW ceTH «/HTepHET», HEOOXOMUMBIX JIJIs
OCBOCHMS IMCLUILTUHBI (MOAYJIs1)
1) Bukunenus http://ru.wikipedia.org/wiki

2) O0pa3oBaTeNIbHBIN MATEMATHICCKHI CAlT « DKCIIOHCHTA
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTHYECKUX YpaBHEHHIMA

http://egworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs matemaruka B otHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremarudeckoe Gropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

10. MeToauueckne yKazaHusi AJ1si 00y4arOIMXCH M0 OCBOCHUIO TMCUMILINHBI (MO1YJIs1)

st m3ydeHust Kypca CTyJIeHTaM HE00X0IMMO MCIIOJIb30BaTh JIEKIIMOHHBIN MaTepHrall, y4eOHUKHU 1
yueOHble T1OocoOusi W3 CHHMCKa JHUTEparypbl, CTaTbl W3 MNEPUOAUYECKUX U3JIaHUM, pecypcsl
I/IH(l)OpMaI_[I/IOHHO'TGHGKOMMYHHK&HHOHHOﬁ CCTHN ((I/IHTCpHeT))

Kpome Toro, menecooOpa3HO UCIIOIB30BaTh  CICAYIOIMIME  METOJIUYSCKHUE
MaTepuabl:

1. BapuaHTbI KOHTPOJIBHBIX PAaOOT U TECTOB.

2. 3amaun U1 IPaKTUYSCKUX 3aHITHI CAMOCTOSITEIbHONM PabOThI

3. Pazmarounsblit MaTepuai 1l MPaKTHYECKUX 3aHSTHH.

4. 3amanus 1151 IPOMEXKYTOYHOTO U TEKYIIIETO KOHTPOJISI 3HAHUM CTYIEHTOB.

5. DIEeKTpOHHYI0 0a3y JaHHBIX MO JUCIUIUIMHE.

6. PabGouue TeTpaau CTyJEHTOB.

Jis TeopeTHyeckoro M MPaKTHUYECKOTO YCBOCHMS JUCIHMILIMHBI OOJbIIOE 3HAYCHHE HMMEeT
caMmocCTosiTeNIbHasE paboTa CTYJIEHTOB, KOTOPass MOXET OCYLIECTBISATHCS CTYJIEHTaMH WHAWBUIYaIbHO U
01 PYKOBOJICTBOM IPEToAaBaTess.

CamocrosTrenbHas paboTa CTYJEHTOB, MPEAYCMOTPEHHAs! y4eOHBIM IUIAHOM B 00beMe He MeHee
50-70% oOmiero koiMyecTBa 4acoB, HalpaBiieHa Ha Oojee IiyOOKOe YCBOEHHE H3y4aeMoro Kypca,
(dbopMHpOBaHHE HAaBBIKOB HCCIEIOBATEIbCKOM pabOThl M OPHEHTHUPOBAHME CTYJCHTOB Ha yMEHHUE

MNPHUMCEHATh TCOPETUYCCKHUEC 3HAHW HAa IIPAKTUKE.
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http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

Tlocne uzyuenuss meopemuueckoeo mamepuanra «JuddepeHnmaabHble ypaBHEHUS» CTYICHTHI
OJIKHBL:
3HaTh:

— OCHOBHBIE TUITBl YPaBHEHUN MaTeMaTUYECKON (PU3UKH;

— BBIBOJI OCHOBHBIX YPaBHEHHI MaTeMaTHUECKON (DU3HKH;

— ypaBHEHUE KojeOaHHe CTPYHBI;

— ypaBHEHHE KoJIeOaHHE CTEPKHS;

— ypaBHEHHE KosieOaHne MeMOpaHBI;

— c11ocoOBbl 33/1aHKs HaYalIbHbIX U KPAeBbIX YCIOBUN;

— YpaBHEHHE paclpOCTPaHEHHUE TEIJIa B CTEPIKHE;

— MOCTaHOBKA 3a7auu Jlupuxie.

Ymers:

— BBIBOJJUTH OCHOBHBIC YPAaBHEHUSI MAaTEMAaTUYECKON (PU3UKH;

— peliath ypaBHEHUS MaTEMaTHUECKON (PU3UKHU U3BECTHBIMU METOJAMH; pellaTh KpaeBble 3a1a4uu s
YPaBHEHU B YACTHBIX ITPOU3BOIHBIX METOJOM pa3esIeHUsI IEPEMEHHBIX U METO/bl IOCTPOEHUS
¢byukuu ['puna;

— CTPOMTH 3aMKHYThI€ pEIIEHUS JIMHEHHBIX YpPaBHEHHUH B YaCTHBIX MPOM3BOIHBIX s oOjacteit
KaHOHHYECKOU (POPMBI.

Baagern:

— HaBBIKAMM PEIICHUs MPAKTUYECKUX 3aj]ay C IIOMOIIbIO YPaBHEHUI MaTeMaTHUeCKON (PU3HKH.

Jlnisi ycHenHoro ocBoeHusi yueOHoro mMarepuana kypca «/uddepennmanbibie ypaBHEHHs» TpeOyroTCs
cucTemMaTruyeckas padoTa 1Mo U3y4EeHHUIO JIEKIIUHA U PEKOMEHIyEeMOH JIUTepaTypbl, PELICHUIO JOMAIIHUX 33a1a4 U
JIOMAILTHUX KOHTPOJIBHBIX paboT, a TAK’Ke aKTUBHOE y4acTUE B pabOTe MPAKTHUYECKUX 3aHATUH.

IlokazareremM OCBOEHHMS MaTepuana CIy>KHT YCHEIIHOE pPELIEHUE 3aJad IpEeAaraéMbIX JIOMAaIlHUX
KOHTPOJIBHBIX Pa0OT U BHIMIOJIHEHUE ayAUTOPHBIX CAMOCTOSTENIBHBIX U KOHTPOJIBHBIX PadoT.

B kxaugectBe OLCHOYHBIX CPEACTB HpOFpaMMOI\/'I JAUCHUIIIMHEBI ITPEAYCMATPUBACTCA:

® TeKyLI1il KOHTPOJIb (AyAUTOPHBIE KOHTPOJIbHBIE PaOOTHI, JOMAIIHHUE 3a/IaHus).

® [1POMEXXYTOUHBII KOHTPOIb (9K3aMEH ).

(DOprl mexKywezco, NPpOMedNCYmovHOo20 U Untoco6020 KOHmMpOJiA.

Texywuti KOHMpow:
- CamocTosiTenbHbIe paboThI
- UnnuBuyanbHbIe 3aJaHUS

- Onpoc CTyJIEHTOB
IIpomedicymounsiit KOHMPONL:
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- KonTponwHas pabota o Kypcy
Hmozoswiii konmponw:
- JK3aMeH

11.ITepeyenb nHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YEeMbIX NPH
OCYLIECTBJIEHNH 00PAa30BaTEJIbHOI0 NMPOLECcCca MO0 AUCHUILIAHE (MOAYJII0), BKJIIOYAS
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. OnexkTpoHHass OWOMMOTEKAa Kypca, KOHCIEKThl JIEKIMM, 3aJaHus s
MPAKTUYECKUX 3aHATUNA U CAMOCTOSATENIbHON paldOThl, BApUAHThl TECTOBBIX 3aJaHUMN IS
MPOBEPKU TEKYIIUX U OCTATOYHBIX 3HAHUW CTYJEHTOB, BAPUAHTHI 33JIaHUI JIJIs1 TEKYILETO
Y IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUM 00y4aroIuxcs

2.  KommbroTepHoe u MynbTUMeauitHoe 00opyaoBanne MIY.

3. Meroanueckne peKOMEH IAIIUH 110 U3YICHUIO TUCITUTUINHEI.

12. Onucanue MaTepuaibLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 115l OCYIIeCTBIEHUS
00pa3oBaTe/IbHOIO NMPoLEcca MO0 AUCHHUIINHE (MOLYJII0)

I[JISI MMPOBCACHMA JICKIMOHHBIX U IMTPAKTUYCCKUX 3aHATHH HMCIOTCS aAyJUuTOPpUH, OCHALICHHBIC BCEH
HeO6XOI[I/IMOI>’I MeOelbi0 U HHBCHTAPEM. Z[J'ISI OTACIBHBIX 3aHATHH AyJAUTOPUN OCHAUICHBI IIPOCKTOPOM,

HOYT6YKOM W UHTCPAKTUBHBIM 3KpaHOM I JEMOHCTpAllUA CIIaliIOB M T.I.
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