MHUHIPOCBEIIEHUS POCCUH
JATECTAHCKHUHN T'OCYJAPCTBEHHBIN NEJATOIr MYECKUI
YHUBEPCUTET

KA®EJIPA BBICHIEH MATEMATHKH

PABOYASA ITPOI'PAMMA JJUCIUIIJINHBI

B1.B. 07. YPABHEHUSI MATEMATHYECKOM ®U3UKHA

HanpaBiaenue nmoaroroBku - 44.03.05 Ilemarormueckoe obOpazoBaHue (C ABYyMs

npo(UIAMH TOATOTOBKH)

Hanpasiennocts (mpoguian) — @Pusuka u Maremaruka

KBanupukanus BpinyckHuka: bakanasp

®opma u cpokn o0yueHus — ouHas (5 jet), 3aounas (5 1. 6 m.)



MaxaukaJja
2021

COJIEPYKAHUE

Ilenu u 3a1a41 OCBOCHUS TUCITUTIIIMHBI

[lepevenb muaHUpyeMbIX pe3ylbTATOB OOYUEHHs MO AWCHHILIMHE (MOAYIIIO),

COOTHECEHHBIX C IUIAaHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS 00pa3oBaTeNbHON

MPOTrPaMMBbI
3. MecTto  AMCHMIUIMHBI B CTPYKType  00pa3oBaTeNbHOH  MPOrpaMMebl
OakanaBpuara
4. OO0beM IUCHMIUTMHBI (MOZYINsl) B 3a4eTHBIX EIMHUIAX C YyKa3aHUWEM
KOIIMYeCTBa aKaJeMHUYECKHMX YacoB, BBIJACICHHBIX HA KOHTAKTHYIO paboTy
oOywarommxcst ¢ mpenojaBareneM (MO BUAaM y4eOHBIX 3aHATUH) W Ha
CaMOCTOSITEIEHYIO paboTy 00yJaromuxcs
5. Conmepxanve AUCHUIUIMHBI  (MOAYJs), CTPYKTYPHPOBaHHOE IO TeMaM
(paznenaM) ¢ ykazaHWEM OTBEJICHHOTO Ha HUX KOJIUYECTBA aKaJIEMHUYECKUX YacoB W
BHJIOB Y4E€OHBIX 3aHSATHI
5.1. ConeprxaHue pa3zieoB y4eOHOW TUCIIUILTHHBI (MOIYIIS)
5.2. CrpykTypa yaeOHON TUCITUTIINHBI (MOITYJIS)
6. IlepedueHp yueOHO-METOOMUYECKOrO OOECIEUEHUs Ul CaMOCTOSATEIbHOM
paboThI 00YJAOIIUXCS TI0 TUCITATIIHE (MOYITIO)
@DOHJI OLICHOYHBIX CPEACTB AJsl IPOBEACHUS IPOMEKYTOUHON aTTecTaluu
00yJarOIIMUXCS TT0 TUCITATIINHE (MOTYJTIO)
7.1, [lepeuenp KOMITETEHIMIA C YKa3aHHWEM JTaIrloB UX (pOpMHpPOBAHHS B IpoOIIECcCe
OCBOEHUS 00pa30BaTENbHON POrpaMMBbl
7.2. Onucanne moKa3aTenedl M KPUTEPUEB OLEHWBAHUS KOMIICTEHIMH Ha
Pa3IMYHBIX 3Tanax ux GOPMHUPOBAHUS, ONMCAHUE LKA OLICHUBAHUS
7.3. TumnoBble KOHTPOJBHBIC 3aJaHUS WIM WHBIE MAaTe€pUaibl, HEOOXOIUMBIE IS
OLIGHKH 3HAHWH, YMEHHUH, HABBIKOB U OMbITA ACITEIBHOCTU, XapaKTEPU3YIOIIMX JTAIIbI
(hopMHUPOBaHUS KOMIIETEHIIMI B IIPOLIECCE OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBbl
7.4. Meronuueckue MaTepuabl, OMPEACISIIONIE IPOLEAYPbl OLIEHUBAHUS 3HAHUM,
YMEHUI, HaBBIKOB U ONbITAa JEATEIbHOCTH, XapaKTepU3YIOIIUX 3Tanbl (OpMUPOBAHUS
KOMIIETEHIUI
8 [lepeuerr OCHOBHOH W JIOTIONHUATENBHON y4eOHOU TUTEpaTyphl, HEOOXOIUMON
JUIS1 OCBOEHUSI TUCUUIUIMHBI (MOYJIST)
8.1. OcHoBHast yueOHasi TUTEpaTypa
8.2. JonomauTenpHas yueOHas quTepatypa
9. Ilepeuenr  pecypcoB  HMHGOPMaLMOHHO-TEIEKOMMYHUKALMOHHON  ceTn
«MHTEepHETY», HEOOXOAUMBIX JUISI OCBOCHUS TUCUUIUIMHBI (MOIYJIS)
10. Meronuueckue ykazaHusi Ui OOYYarOLIMXCSl MO OCBOCHHUIO JHCHUIUIAHBI
(Momyst)
11. [lepeuenn WH(POPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEMBIX npu




OCYILECTBJIICHUN O0Pa30BaTEIILHOrO IpoIlecca IO TUCIHUILUIMHE (MOJIYJII0), BKIIIOUYAs

nepeyYCHb MPOrpaMMHOI O obecreueHus u I/IH(bOpMaHI/IOHHI)IX CIIpaBOYHBIX CUCTEM

12. Ornucanue MaTepuaIbHO-TEXHUYECKOM 0a3skl, HE00X0UMON IS

OCYILECTBIICHHSI 00Pa30BaTEIbHOrO IIpolecca M0 JUCHUILIMHE (MOMYJIIO)

1. Ieau u 3a1a4M OCBOEHUA TUCIHUILIUHBI

(hopMHpOBaHHE CUCTEMATHUSCKUX 3HAHWA B OOJIACTH YPaBHCHHI MaTeMaTH4eCKOW (DHU3HUKH, O

€ro MECTE€ U POJIM B CUCTEME MAaTEMAaTHYECKUX HAYK, IPUIIOKEHUAX B €CTECTBEHHBIX HAyKaX.
3agaum AMCHUIIMHBI:

* (GopMyIMpOBKAa OCHOBHBIX ypaBHEHUH MaTEeMAaTHYECKOW (GU3MKH, WX KIacCHPUKAIUA U
IMOCTAaHOBKA OCHOBHBIX KPA€BbIX 3a]1a4;
* U3JIOKEHUE PA3JIMYHBIX METOJIOB PEIICHUH KpaeBbIX 3a/Jad: HUCIOJb30BAHHE WHTErPaTbHBIX
npeoOpa3oBaHuii, TEOPHH TMOTEHIIMANA, TOCTpoeHHnEe (YHIAMEHTAIBHBIX PpEHIeHUN, a TaKke

(hopMyIMpPOBKA B 3aMKHYTOM BHUJIE PEIICHUN /TSl 00J1acTel KaHOHUYECKON (HOPMBL.

2. IlepevyeHb IIAHMPYEMBIX Pe3YJbTATOB 00YYECHHUS M0 TUCHUILINHE (MOLYJIIO),

COOTHECEHHBIX € MVIAHUPYEMBbIMH pPe3yJbTATAMHU 0CBOEHMsI 00Pa30BaTeJIbHOM NMPOrPaMMBbl

B coBokynHoctn ¢ gpyrumu gucuumuimHamMu  OI'OC  BO  guciunimHa  «YpaBHEHHS
MaTeMaTH4eCKOW (PU3MKU» HampariieHa Ha (GOPMHUPOBAHUE CIICAYIOIINX KOMITCTCHITHI:

Tabmuua 1. Komnerenuuu oOyuatonierocs, popmMupyemMbie B pe3yabTaTe OCBOCHUS TUCIUILINHBI

(Momyist)

Kox
KOMIIETeHIH HaunmeHoBaHMe KOMIIETEHIIUU

Hu

CnocobOeH ocBauBaTh U HCIIOJL30BaTh 0a30BEIE HAay4YHO- TCOPECTUUCCKHUC
3HaHUA KIACCHUYCCKUX pa3JciioB MaTeMaTU4eCKOi HAYKH, 0a30BBEIMH HICAMHA U

IIK-6 METOAAMH MAaTCMaTHUKU, CHCTEMOM OCHOBHBIX MaTeMaTHUECKHX CTPYKTYp H

AKCMOMAaTHYCCKUM MCTO/JOM..

B pe3yibpTaTe MU3YUCHUA JUCHUIIJIMHBI «ypaBHeHI/IH MaTeMaTHUYECKOM (1)I/ISI/IKI/I» CTYACHTBI
JOJI2KHBI:

3HaTh:

— OCHOBHBIE THITbI yPaBHEHUH MaTEeMaTHUECKON (PpU3NKH;
— BBIBOJI OCHOBHBIX YPaBHEHUI MaTeMaTHYeCKON (PU3UKH;
— ypaBHEHHE KojieOaHUe CTPYHBI;

— ypaBHEHHE KoJjeOaHHe CTeP)KHS;

— ypaBHeHHe KojeOaHre MeMOpaHsbl;

— CIIOCOOBI 33/1aHUS] HAYAIIBHBIX U KPAeBbIX YCIOBUH;

— YpaBHEHHE paclpoCTpaHEHHEe TEIlIa B CTEPIKHE;

— MOCTaHOBKA 3a1a4n [{upuxie.

YMmerh:



— BBIBOJIUTH OCHOBHBIEC YPAaBHEHUSI MAaTEMaTHUECKOW (DU3UKU;

— pelaTth ypaBHEHHS MaTeMaTUYECKON (PM3UKH U3BECTHBIMU METO/IaMU; PEIIaTh KPAaeBbIe 3a/1a4 IS
YpaBHEHUH B YaCTHBIX IPOM3BOIHBIX METOJIOM Pa3esIeHUs] IEPEMEHHBIX K METOIbI IIOCTPOCHUS
¢bynkuuu ['puna;

— CTPOUTH 3aMKHYTBHIC pEIICHUS JHHEHHBIX YpPaBHEHWH B YACTHBIX TNPOM3BOIHBIX ISl 0OJacTeit
KaHOHUYECKOU (POPMBI.

Baanern:

— HaBBIKaMH peIIeHUs MMPAKTUUYECKHX 3a71a4 ¢ IOMOIIbI0 YPaBHEHUH MaTeMaTu4eckoi pU3uku.

3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII BITIO
HucuuninnuHa  «YpaBHEHMsT  MaTeMaTH4yecKod  (U3MKM»  OTHOCHUTCS K
coJiepKaTenbHbI Moy b (Tpodmins MmaTtematnka) b.1. B. 07
JUis  OCBOEHHMS JUCHUIUIMHBI UCIIOJIb3YIOTCS 3HAHUS, YMEHHS U BUIbI JESTEIBbHOCTH,
chopMUpOBaHHbIE B TIPOIIECCE OCBOECHMS CTYACHTaMU IUCHUIUIMH «MaTemMaTHuecku aHau3»,
«Teopust yHKIMN KOMIUIEKCHOTO MEPEMEHHOTIO».

MPEIMETHO-

4.00beM AUCHMILTHHBI (MOIYJISI) B 3aYETHRIX CIUHUIIAX C YKa3aHUEM KOJIUYECTBA aKaIeMHUIECKIX JYaCOB,
BBIIETICHHBIX HA KOHTAKTHYIO pa00Ty 00yJaromuxcs ¢ mpernoaaBaTeneM (110 BUaM y4eOHBIX 3aHATHI) U Ha

CaMOCTOATENBHYIO paboty obydarommxcs. OOIIast Tpy10eMKOCTh TUCIUILIMHBI COCTABIISET
33auerHbix eaunnil, 108 gacos. (4 xkypc,8 cemectp:18 Heaens, 3aueT)

OO0beM KOHTAaKTHOW pabOTHl OOydYarOIIMXCS C TMperojaBareieM o JAUCHHUIUIMHE (10 BHUIaM

y4eOHBIX 3aHSATHI) U HA CAMOCTOSITEIIbHYIO PaOb0Ty 00yJaromuxcsi OYHOU POPMBI OTpaKeH B TabuUIIe 2.

Ta0muua 2.
®opma Tpynoem Bupabl yueOHoii padoThI
0o0y4eHHnsi | KOCTh
Jleknuu | Ilpaktuue | Jlagopar | [Ipomexy | CPC | ®opma
| 6 mom | ckne OpHbIe TOYHBI arrecrail
yucre 3aHsTHs1/ | 3aHATHS | KOHTPOJIb U
npaxKm. 8 mom
Hanpas | uucie
npaxkm.
Hanpas
Ounasn 108 18/10 30/14 60 3auem
8 cem.
3aouHas 108 4/2 8/4 98 3a4yeT
8cem




5. Conep:xanue (IMIAKTUKA) THCHUILIMHBI.

Paznen 1. «OcHOBBI TEOpHH 00LIKHOBEHHBIX M epeHIHATBHBIX YPABHEHUH ».

1.1 O6bikHOBeHHBIE qU((epeHIInaTbHbIE YPABHEHUS IEPBOTO MOPSI/IKA.

1.2 YpaBHeHus ¢ pa3feleHHBIMH W pa3iersiomumu nepeMeHHsiMu. Jluneiinoe OAY — 1 u ero
pemerne. OY — 1 B nmonHbx nuddepeHnmanax u ero perneHue.

1.3 JluneitHbie OTHOPOIHBIC YPAaBHEHUS, JIMHEHHBIC HEOJHOPOJHBIC YpaBHeHHS (MeTo bepHyIiy,
Meton Jlarpamxa).

1.4 JIuneiinbie ypaBHeHUs 2 — ro nopsiaka. (JIOAY — 2) crpykrypa ux o0miero pemeHus .

1.5JIOAY — 2 c¢ nocrosHHBIMH Kod(pduuumeHTamun u Meroabl mx pemenus. JIHAY — 2 ¢
MTOCTOSIHHBIMH KO3((ULIEHTaMU.

1.6 KpaeBas 3amaua s JIOAY — 2. 3amaua Illrypma — JluyBmiuts, COOCTBEHHBIC 3HAUCHUS,
coOcTBeHHbIe QyHKIUU. Psaapl @ypbe 110 COOCTBEHHBIM (YHKIIHSIM.

1.7 Jluneitnsle auddepeHnanbHble ypaBHEHUS B YaCTHBIX IPOM3BOJHBIX BTOPOrO MOPSAIKa
(JIVUIT — 2) c nByms HE3aBUCHMBIMH TEpPEMEHHBIMU X Tpocrteiimue Bumbl. [loHsTue
XapaKTepUCTUYECKOEe ypaBHeHHe, xapakrepuctuku. Kiaccudukamms (JIVUII - 2),
KaHOHUYeckue Gopmbl 3anucu, cxema npuseaeHus JIYUII — 2 k kaHOHU4YeCKOMY BHUY.

Pa3nen 2. «OCHOBBI TEOPHH KJIACCHYECKUX YPABHEHUI MaTeMaTHYeCKOH (PU3MKH»

2.1 YpaeHenwue [lamambepa u ero o0Iiee perieHue. .

2.2 Tlepmas u BTOpas kKpaeBbie 3a1aun JlapOy, UX pemeHrue U KOPPEKTHOCTb.

2.3 Cmemannass kpaeBas 3amada (CK3) gis  omHOpomHoro  ypaBHeHws  JlamamOepa,
€IMHCTBEHHOCTH €r0 PEIICHUSI.

2.4 VYpapuenus Oypre.

2.5 Pemenune CK3 mns ypaBuenus @ypoe metonom Oyphe.

2.6 VYpaBuHenwus Jlamnaca.

2.7 OcHOBHBIE CBOMCTBA TAPMOHUYECKOHN (YHKITUH.

2.8 TlpuHIMI 3KCTpeMyMa rapMOHHYECKOW (PyHKITHH.

2.9 Pemenue 3amaun Jupuxie st kpyra metogoM Oypee.

[IpencraBnenus pemenns 3ana4 Jupuxie u Helimana ¢ momompio ¢pyHKmu ['puHa

5.2. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

«YpaBHEHUS] MaTeMAaTUYECKON (PU3UKN»

Ne Bunp! yueGHON Harpy3ku u ux
Mon HaumeHnoBaHue pa3zena JUCHUIUINHBI TPYILOEMKOCTb, Yachl
Jlek1n IIp. CPC Bcero
Ne uu 3aH. 4acoB
pas.
1 2 3 4 5 6
Jughgdhepenyuanvuvie ypagnenusan -2o | 8 10 20 38
11 nopsoxa.
' Omnpenenenne OY — 1, OJY — 2, O[Y — n,
YaIr - 1, VY4UII - 2. Omnpexgenenue

KIIAaCCUYCCKOTI'0 PCIICHUA I[I/I(I)(I)CPCHLII/IB.J'IBHOFO
YpaBHCHHUA. CBs3b C HWHTCI'paJIbHBIM




HCYHUCJIICHUEM, 3aBUCUMOCTH pelIcHuA oT
MIPOU3BOJIBHBIX TOCTOSIHHBIX WM (YHKIUI.
3agaua Komm. Teopema cyiiecTBoBaHUSA H
CANHCTBCHHOCTHU PCHICHUA. IlonsaTtue gactHOE
obmiee ocoboe pemenne O/1Y.

1.2

YpaBHeHUs c pa3eneHHBIMU u
pa3AciSIOIUMU  [IEPEMEHHBIMU.  JIMHENHOE
OAY — 1 u ero pemenue. OAY — 1 B mOIHBIX
nuddepeHnranax u ero pernicHue.

1.3

Jlunetinoe OLY - 2 (JIOAY - 2) c¢
MIOCTOSIHHBIMM ~ KO3(pPUIIMEHTaMH U €ro
pemienne.  IloHsTHE  XapaKTepUCTUYECKOE
ypaBHeHne. DyHIamMeHTanbHas cHCTEMAa U
CTpykTypa oOmero pemenus. JIOAY — 2.
Pemenue HEOJIHOPOHOTO JMHEWHOTO
ypaBHEHUs MeToI0M Jlarpanxka.

14

KpaeBas 3amawa mnsa JIOAY — 2. 3agaua
[rypma — JInyBumis, COOCTBEHHbIE 3HAYCHUS,
coOctBeHHble (QyHKuuMu. Psaner dypre 10
CcOOCTBEHHBIM (PYHKITUSIM.

1.5

Jlunetinvle oughghepenyuanvrvle ypasnenus 6
YACMHBIX NPOUZBOOHBIX 8MMOPO2O NOPAOKA
(JIVHII — 2) ¢ 08ymsa He3a8uUCUMbLMU
nepemMeHHbIMU UX npocmetiuiue GUObL.
[ToHsiTHE XapaKTEPUCTHUECKOE YpaBHEHNE,
xapaktepuctuku. Knaccupukarus (JIVUIT — 2),
KaHOHHYECKHE (DOPMBI 3aITUCH, CXeMa
npuseneHusd JIVUII — 2 k kaHOHUYECKOMY

BU]TY.

2.1

Knaccuueckue ypasnenuss mamemamuueckoi
Quzuxku
Knaccuyeckne ypaBHEHUS MaTeMaTHYEeCKOMN
¢u3uku  (ypaBHeHue Jlamambepa, ®Dypse,
[Tyaccona — Jlamaca) U MocTaHOBKa Ha4albHO
— KpaeBbIX 3anad sl HuX. KOoppeKTHOCTh u
HEKOPPEKTHOCTh MOCTAHOBKH 33]1auU.

10

20

34

2.2

VYpasuenue J[anambepa u ero odiiee pelieHue.
3amaua Komm ans ypaBHenust [lanamOepa, ee
pernieHue (popmyna Janambepa) u
KOPPEKTHOCTb MOCTAaHOBKH.
XapakTepuCTHICCKUI TPEYroJIbHUK u
YEeThIPEXYrOJIbHUK.

2.3

IlepBass u BTOpasg KpaeBble 3agauu
HapOy, ux pemieHHe M KOPPEKTHOCTb. 3ajiada
I'ypca nna ypaBHenus [lanambepa, ee perieHue
u KOPPEKTHOCTb. KommenTapun u
KOPPEKTHOCTH 3THUX 3agady i oOIiero

YpaBHCHUA FHHCpGOJ’II/I‘-ICCKOFO THIIA.

24

Cwmemannas kpaeBas 3amava (CK3) ans




OJIHOPOJTHOTO ypaBHEHUSA Hanambepa,
€IMHCTBEHHOCTb €ro peuieHus. Haxoxxnenue
pemienus CK3 ¢ OJHOPOAHBIMM KpaeBbIMU
ycioBusiMu MeTo1oM DPypre.

2.5

Pemenune CK3 1151 HEOAHOPOAHOTO YpaBHEHUS
C HEOJTHOPOIHBIMU KPAEBbIMH YCIOBHUSMHU.

2.6

[IpyHoun MakcuMymMa M MHHMMYMa  JUIs
ypaBHeHUs1 Dypbe. ENMHCTBEHHOCTh peleHus
CK3 nns ypaBHeHus: ypne.

2.7

Pemenune CK3 nns ypaBHeHUss @ypbe METOI0M
Dypee.

2.8

3anaua Komm mis ypaBHenuss dypbe u ee
pelieHre C MOMOUIbI0  (YHIAMEHTAJIbHOTO
peumieHus. EQMHCTBEHHOCTh pemieHus 3ToH
3a/1a4H.

2.10

@yHIaMEHTAIBHOE ~ PEIICHHE  ypaBHEHUS
Jlammaca.  IlocranoBka 3amau  [upuxie,
Helimana u [lyankape miia ypaBHenus Jlamiaca
U WX KOPPEKTHOCTb. BHyTpeHHUE M BHEIIHHE
3amaun. Popmynel ['puHa 11  omeparopa
Jlannaca.

3.1

T'apmonuyeckas ¢ynkyus u ee unmezpanvroe
npeocmasieHue.
OCHOBHBIE CBOMCTBA TAPMOHUYECKOM

byHKINHN.

10

22

38

3.2

[Tpunnun AKCTpEMyMa rapMOHUYECKOM
(GyHKIHH. Teopembl €IMHCTBEHHOCTH
pewennii 3anay Jupuxiie u Helimana.

3.3

Pemenue 3agaun Jupuxmie mjis kpyra METOIOM
®dypoe. UuTterpan u siapo Ilyaccona.

3.4

[IpencraBnenus pemenus 3anad Jupuxie u
Heiimana ¢ mnomompio ¢yaknuu ['puna.
Pemienne 3amaum [dupuxne pias kKpyra c
nomotiplo Gyakuuu ['puna. Pemenne 3amaun
Heiimana myis xpyra ¢ moMouiplo (yHKITUU
I'puna.

Hroro

18

30

60

108




6. [lepevyeHb y4eOHO-MeTOANYECKOTO 00eCTIeYeHN I VISl CAMOCTOSITEJILHOI PadoThI

o0yyaroumuxcs no JMCUUIIMHE (MOAYJII0)

CamocTosiTeIbHAsI paGOTa CTyJaeHTa

Paszgen Ne Tpynoemkoct
Bup CPC
AUCHMILIAHBL | n/m b, 4aCOB
1 | OcHOBHEIE THIIEI OOBIKHOBEHHBIX IH((HEpEHIMATBHBIX 6
Paznern | YpaBHEHUH U METOIBI UX PEIICHUS
o | JIuneiinple nuddepeHnnanbHble ypaBHEHUS B YaCTHBIX 6
MIPOU3BOTHBIX.
3 | OcHOBHBIC MOJICITH MATEMATHICCKOU (DU3HKH.
6
4 | YpaBHEeHHs IPOJOIBHBIX KOJIEOaHUH CTEP/KHSL. 6
5 | Pacipoctpanenue Temia B IpoCTPAHCTBE. 6
6 | YpaBHenus kone6anus TeIIa B IPOCTPAHCTBE. 6
Pasznen 2 7 | TloTeHIMAIbHOE TEYEHUE KUIKOCTH. 6
8 Merton pa3ieneHus MepeMeHHbIX B 3a1aue (upuxie. 6
Juddepenunansupie ypaBHEHUS BBICIITUX
Q9 | mopsAnkoB. YpaBHEHHMsS JIONYCKAIOUIME  HMOHMKECHUS 4
HOPSJIKA.
10 PazHocTHBIE ~ CcXeMbl  pEIICHUH  ypaBHEHHI 4
MaTeMaTH4eCKON (U3UKHU.
11 WnuTerpupoBanue g depeHnnanbHbIX 4
ypaBHEHUH C IOMOIIBIO PSJIOB.
Utoro: 60

7. MOH/ OLIEHOYHBIX CPECTB /LISl MPOBeIeHH s MPOMEKYTOUHOMN aTTecTaluu 00y4aromnxcs

10 AU CHUILINHE (MOYJII0)



7.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce 0OCBOCHUSA

o0pa3oBaTeIbHON NPOIrPaMMBbI

[lepeyeHp KOMIIETEHLMH C yKa3aHHWEM JTaroB WX (OPMHUPOBAHUS TPEICTABICH B OINUCAHUU

00pa3oBaTebHON POTPAMMBI

o KomnereHmus e DraIsl e [Ipouenypa
e (opmupoBanus OTICHUBAHUS

3HaTh MCIOJB30BAThH 0as3oBbIe | ®  YcrHbli onpoc,
KOHTpOJIbHAsI paboTa.

NK-6  Crocoben  0CBaMBATh M | yayyHO-TCOPETHUCCKHE — 3HAHUS

TEOPETHUIECKUE SHaHUA | ypaBHEHUSIM MaTEeMaTHYECKOU
KIIAaCCUYCCKHUX PasaCIioB | huzuku

MaTeEMATHYECKON HAaYyKHU, 0a30BBIMU YMerTn: MPUMEHSTh pa3iauyHbIC

nacasMnu U MCETOJaMHM MaTEMaTHKU, CIIOCOOBI peuiCHuA 3aaa4.

CHCTEMOi1 OCHOBHBIX | Brnamers: 0a30BBIMH  HUACAMU U

MATEMATHIECKIX CTPYKTYD J | METO/IaMM MaTeMaTHKHU, CHCTEMOH
OCHOBHBIX MaTeMaTHYECKUX

aKCMOMAaTHYECKHUM METOOM.. CTPYKTYD W  aKCHOMATHYECKHM
METOJIOM...

7.2. OnucaHue nMoka3aTeJeil 1 KpUTepPHeB OLIEHNBAHMS KOMIIETEHI[HIT HA PA3JINYHbIX

Tanax ux (popMupoOBaHUSs, ONUCAHHME IIKAJT OLeHUBAHUS

[IK-6 CrocobeH ocBaumBaTh M HCIIOIL30BaTh 0A30BbHIE HAay4YHO- TCOPETHUYCCKUC 3HAHUA KIIACCHUYCCKHX
pas3aciioB MaTeMaTH4YeCKOI HAayKH, 0a30BBIMU nacsasMu U METoAaMHu MaTEMaTHKU, CHCTEMOM OCHOBHBIX
MaTEMAaTHYCCKUX CTPYKTYP H aKCMOMATHYCCKHUM MCTOIOM..

o Tloka3arenu (uto e OueHoyHasi HIKAJIA
00y4arOLIMiCs 10/IKEH | o  Yj0BJI€TBOPHTE e Xopowo e  OmimyHo
NMPOIEeMOHCTPUPOBATH) JIbHO
3HaTh: OcHoBHI | 3HaeT OCHOBHOI 3Haer  y4eOHBIH 3Haer TIyOOKO
MaTeMaTH4eCKMX 3HaHMil mo | MaTCpHal, HO MaTepual. VMeeT | 1 OpPoYHO  ydeOHBIi
JOITyCKaeT
YpaBHEHHSAM nerourocty, TTpu MPaBWIBHO  TPHUMEHHTH | MaTepHal, CBOOOIHO
MaTeMaTH4eCKOH (GusnKM | pernenuu npuMepos, | TEOPHIO MPH BBINOIHEHUH | OTBEYAET HAa BOIPOCHL,
ypaBHEHUsIM, HeoOXxoaumple | 3a4ad JNOMyCKaeT MPAKTUYECKUX  3aJaHHid, | CBOOOTHO pemaer
IUISL pEIIeHNs 3a/1a4; OumHOKH. BJIaZieeT HEOOXOAMMBIMH | 3a/1a4Hu, HE
VYwmerb: [IpumensTs IpUeMaMH  BBIIOJHEHHS | 3aTPYAHSETCS C OTBETOM
MaTeMaTHYeCKui  ammapaT NPaKTHYECKUX 3a/IaHHH, | IPH  BHJOM3MEHECHHH
ypaBHEHHH MaTeMaTH4eCKO HO  3aTpyAHsieTcs  C | 3a/laHuM, MIPaBHIBHO
Gu3MKM Ui pelIeHHus NpUMEHEHHEM  3HaHMH, | 00OCHOBBIBAET
MaTeMaTHYECKUX 3a/1a4; CBSI3AHHBIX C HOBBIMH | IIPHHSATOE pelieHue,
Bragers: Haspbikamu HECTaHJAPTHBIMHU BJIaJICeT
IPUMCHCHHA ~ OCHOBHBIMH 3aJja4yaMyd.  IIOKa3bIBaeT | Pa3HOCTOPOHHHMH




ITIOJIOXKCHUAMU JOJKHBIN YPOBCHb | HABBIKAMU W MpHUEMaMH

KIaCCHICCKHUX  Pa3/ICiIoB chopMHpOBaHHOCTH BBIITOJTHEHHUS

MaTCMaTHHCCKON  HayKH, KOMIIETEHIIUA. MPAKTHYECKUX 3a]IaHuiA,

0a30BBIMU  HJIEIMU U .
MOKA3bIBAET  JIOJKHBIN

METOJIaMd  MaTEMAaTHKH,

CUCTEMOM OCHOBHBIX YPOBCHb

MaTE€MAaTUYECKUX c(hOpMUPOBAHHOCTH

CTPYKTYpP u KOMITIETEHIIUH.

AKCHOMATHYECKUM

METOJIOM.

7.3. Tunossle KOHTPOJIbHBIC 3a/IJaHUA WUJIU HUHBIC MaTEpHaAJIbl, H606X0}II/IMLIQ AJIsi OICHKH

3HaHI/II7[, yMe}mﬁ, HABBIKOB H (I/IJ'II/I) OonbITa JCATCIBHOCTH, XaPaKTCPU3YIOIIUX ISTallbl

¢GopmMupoBaHus KOMIIETEHUMIA B IIpolecce 0CBOCHUS 00pa30BaTeIbHO MPOrpaMMbl

gk w

®©~NO

9.

Bonpocw no kypcy
VYpaBHeHUs] MaTeMaTHYeCcKO (PU3UKU

Omnpenenenne oObIKHOBEHHOTO AuddepeHInaibsHoro ypasHenus N — ro nopsaka (OAY — n) u
ero knaccudeckoro pemerus; (OY — 1), reoMeTpuyeckoe UCTOIKOBAHUE €0 PEIICHUS, IOHATHE
WHTErpaibHasi KpUBas.

YpaBHEeHHUsI ¢ pa3[eIEHHBIMU U C Pa3JIeSIIOIIMMUCS TEPEMEHHBIMU U METO/IMKA UX PEIICHHUS.
Jluneiitnoe OAY — 1 (JIOAY — 1) u METOBI UX PEIICHUS.

ONY B nmosHbIX muddepeHnranrax 1 METOIbl UX PEIICHUSI.

3amaua Komn, TeopeMa CcCyliecTBOBaHHS M €IWHCTBEHHOCTH KiaccHdyeckoro pemieHusi (6e3
nokazarenberBa) mast OAY — 1 u OIY — 2. [lonstue yactHoe, oo1iee, 0co00e perieHusl.

JIOAY — 2 ¢ nocTtossHHBIMU KO3 (DUIIMEHTAMU U METOIbI KX PEIICHHS.

3anaua lltypma — JInyBuiis,, cCOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE (DYHKIUH.

Omnpenenenre ypaBHEHUS B YAaCTHBIX MPOM3BOJHBIX BTOPOTO MOPSAKA C JABYMS HE3aBHCUMBIMU
nepemennbiMu (YUII — 2) u ero kinaccuueckoro pemenus. Jluneitnsie YUII — 2 (JIVUII — 2) ux
Kiaccudukanus. XapakTepucTUYeCKoe ypaBHEHHeE, XapakTepucTuku. Kanonuueckue (opmbl u
cxema npuseneHus oomero JIYUII — 2 kK KaHOHUYECKOMY BHIY.

Knaccuueckue ypaBHeHus matemartuyeckoil ¢usuku ( ypaBHeHus JlamambGepa, Ilyaccona —
Jlannaca, ®ypwe). KoppeKTHOCTh MOCTAHOBKH HAYadIbHO — KPAEBBIX 3aj1a4 /Ui STUX YpaBHEHUH.

10. Ypasnenne Jlanambepa u ero obmee pemenne. 3anaua Komm s ypaBnenus [lanambepa, ee

peIeHNUEC U KOPPCKTHOCTb MOCTAHOBKH.

11. Xapakrepuctudeckuii TpeyroisHuK. 3anada JlapOy, X pelIeHUe U KOPPEKTHOCTD MOCTAHOBKH.
12. XapakTepucTHUeCKUii YETHIPEXYTONBHMK. 3anada lypca , €€ pelleHMe M KOPPEKTHOCTh

ITOCTaHOBKH.

13. Cmemannas xpaesas 3amaua (CK3) mna ypaBHenus Jlanambepa, €IMHCTBEHHOCTD, €€ PENICHHS;

JJIg CJIYy4YacB:
a) OHOPOAHOTO YpaBHCHUA C OJHOPOAHBIMU KPACBBIMU YCIIOBUAMMU;

6) HCOJHOPOAHOI'O YpaBHCHUA C OATHOPOAHBIMH KPAa€BBIMH YCIIOBUSAMU,

B) HCOAHOPOJAHOI'O YPAaBHCHUA C HCOAHOPOAHBIMHU KPACBbIMU YCIIOBUSIMU.



14. 3anaua Ko, s ypasuenus Oypbe, €IMHCTBEHHOCTD €€ PEIIECHHUS.

15. CK3 nns ypaBuenuss ®dypbe, €IMHCTBEHHOCTh €€ pelleHHs. (IPUHIMUI SKCTPEMyMa M €ro
CICACTBHUS).

16. Pemenne CK3 mus ypasuenus Oypbe, METOJOM pas3eeHHs IEPEMEHHBIX IS
a) OJJHOPOJIHOTO YPAaBHEHUS C OJTHOPOJIHBIMHU KPAE€BBIMHU YCIOBUSIMH;

0) HEOTHOPOAHOTO YPaBHEHUS C OJHOPOIHBIMU KPAa€BbIMH YCIOBUSMU;
B) HEOIHOPOJTHOTO YPABHEHUS C HEOTHOPOTHBIMU KPAE€BBIMH YCIOBUSMHU.

17. Pemenne 3anaun Ko, 11 ypasaenus Oypbe, ¢ IOMOMIBI0 (YHIAMEHTAILHOIO PEILCHHUS.
18. EmuncTBEHHOCTH pemienus 3agaun Ko, 1151 ypaBHeHust Oypee.

19. ®ynnamenransHoe pemenye ypapHeHus Jlamiaca B IIOCKOM U IPOCTPAHCTBEHHOM CIIydasXx.
20. Oneparop Jlannaca u Gpopmynsl I'pura 11s Hero.

21. Onpenenenne rapMOHMYECKON (PYHKIMHU U €€ HHTETPATLHOE MPEICTABICHHE.

22. Tlocranoska 3amad Jupuxne, Heiimana, Ilyankape misi ypaBHenus Jlamnaca. BHyTpeHHue u
BHEIIHUE 3a7a4H.

23. TIpHHIMII SKCTPEMyMa FrapMOHMYECKOH (DYHKIUHU U €r0 CIIeJCTBHS.
24.TeopeMa eIMHCTBEHHOCTH peleHuii 3a1a4 Jupuxie u Helimana.
25. Teopema 0 cpeiHEM 3HAYEHUN TAPMOHHUYECKON (DYHKIIUH.

26. ®opmysa HHTErPUPOBAHHS MO YACTAM IS TAPMOHMYECKUX (YHKIMI Kak CIeACTBHE (HOPMYJIbI
['puna.

27. Pemenue 3agaun Jlupuxiie 18 KpyroBoii o61acti MeTogoM dypee.

28. Unrerpan u sapo Iyaccona.

29. TIpencrasnenue pemenus 3anad Jupuxie n Helimana ¢ nomompio Gpynxuun I'puna.
30. Pewenue 3anau J{upuxiie s Kpyra ¢ moMosio GpyHkuuu ['puna.

Ilpumepnvle sapuanmol KOHMPOALHBIX padOm

Tema: « InddepenunanbHble ypaBHeHHsI N — T0 MOPSAKa»

Konumponvuaa paooma Ne 1

1. Haiigute obmee pemenue OJY — 1 :

’ X—2 ' _x?
Iy =——; . y'=xe" ;
X

l. yy' =2y-x; . y’=l—£;
Xy

l. Yy +Xxy=4x; Il. y+xy=sinx;

2. Haiinute obmiee pemenue OY — 2:
l. y"+4y' +13y =sin x; 1. y"—2y' -3y =e*;

3. Haiinute pemenue 3agaun Koy :

y:
I A-x)y'-y=0, y(0)=1; Iy =-7-— Yy =1;



ly'—9y'=2-% y(0)=0, y (@)=L 1.y +4y=2cos2x, y(0)=0, y(0)=4.

Tema: «ypaBHeHHe MAaTeMATHYeCKON QUNKID).

Konumponsnan paboma Ne 2

CtpyKTypa U coAep>KaHHUE IUCHUUILIUHBI «YpaBHEHUS MaTEeMaTHYeCKOW (PU3UKI» TaKOBBI, YTO
IMPOBCPUTHL 3HAHHUA W YCBOCHHC MaTCpuaja C INIOMOIIBIO TECTUPOBAHHA C yYKa3aHMM BapUaHTOB OTBCTA
HEBO3MOXHO, XOTs OBI MMOTOMY, 4YTO CTYACHT HMECT BO3MOXHOCTHL IMPOBCPUTH HpaBI/IHBHLIi/Jl OTBET
HGHOCPGHCTBGHHOﬁ HOILCTaHOBKOfI B UCXOJHBIC TaHHBIC 3a1a4u.

[losTomMy mnpemmaraeTcsi TeCTOBE AOMAIIHME KOHTPOJbHBbIE PAaOOTHI, TPEOyIOIIME pelIeHUs
3aaa4 U IMPUMCPOB, UCIOJB3Ys IIPU 3TOM TGOpeTI/ILICCKI/Iﬁ Marepuail u ACMOCTPUPYA €€ IMOHMMAaHUC U
YCBOEHHE.

Tecr Nel
1. Tlpusectu Kk KaHOHHYECKOMY BUy ypasHenne U, +2U, —-3U, =0.

2. Haiitu pemienne ypaBHEHHS ny =0, ynmoBuerBopsomee ycnoBusiM Ko U(X,X):xz;

(U,-u,) =o.

y=X

3. Pemmuts 3amawy Komm: U, -U, =0, U(X,O):COSX, ucxodst u3 (GopMmynbl pelieHus 3anaud B
oOmeM ciayyae.
4. HaiiTh SKCTpEeMyM TapMOHHYECKOW (YHKIUH U(X, y): Xy B kpyre X’ +Yy°<1, ucxoms u3

MIPUHIIUTIA SKCTPEMYyMa.
Tect No2

1. Tlpusectu Kk KaHOHHMYECKOMY Buy ypasHenue U, +4U, +5U  =0.

2. Haitn pemenne ypaBnenus U, —U, =0, ynosnersopsiomee ycnosusm Komun U(X,O) =3x’;
U,(x,0)=0.

3. Pemmutp 3amauy Komm: U, -U, =0, U(X,O):X, UCTIONB3Ysl U3BECTHYIO (DOpMyIy pelieHus
3amaun Komm.

4. Chopmymnuposarh 3amauy Jupuxie ajas npsMoyroibHoi obmactu a< X<b, ¢c<y<d wu Haiitn

€C pCHICHUC MCTOAOM <I)ypbe.



Tect Ne3

ITpuBecTu K KaHOHMYECKOMY Buny ypaBHenne U, —2U, +U  =0.
Haiitu pemenue ypaBuenus U, =0, ymosierBopsiomee ycioBusm Komm U (X, X) =0;

Xy
(Ux _Uy)

2
y=X

Pemuts 3amauy Komm: U, -U,, =0, U(x,O):sin X, UCXOIs W3 (OpMYIbI PEHICHUS 3aTadd B
o01eM ciyyae.

Boimucats  ypasuenus Jlanmaca U, +U, =0 B TOJAPHON CHCTEME KOOPAMHAT U HAWUTH €ro

(yH1aMEHTaJIbHOE PELICHHE.

Tect Neod

ITpuBecTn K KaHOHUYECKOMY BUy ypaBuenune U, +2U, +U =0.
Haiitu pemenne ypasnemns U, =0, ynosnersopsiomee ycnopusm Komm U (X,—X) =0;

L,+u,) =%

y=—X
Pemuts 3amavy Komm: U, -U,, =0, U (X,O) = X?, HCcXOs U3 (dhopMyIbl peneHus 3a1a4u B 001meM

cirydae.
Jatb ompeneneHue TrapMOHUYECKOW (YHKIMM ¢ TPUBECTH MPUMEPHl s  OJHOMEPHOTO,

JTBYMEPHOTO, TPEXMEPHOTO ypaBHeHus Jlamaca.
Tect No5

IIpuBecTn K KaHOHMYECKOMY Buy ypaBHenne U, +2U, +3U  =0.

Haiitu pemenne ypapnenns U, —U =0, ynosnersopsromee ycnosusam Kommu U(X,O) =0;
2

U, (x,0)=3x".

Pemmmte 3agauy Komm: U, -U, =0, U(X,O):3X+1, ucxons U3 (OpPMYIbl pelieHus 3aJa4u B

oOrieM ciryyae.

Cdhopmymuposars 3anaun Jlupuxine n Helimana jis ypasnenus Jlanmaca U, +U, =0 B kpyre

X* +y? =1 ¥ mpOBEpPUTH yCIOBUE PA3PENINMOCTH 3a1aun HeiiMana 171 KOHKPETHO# (DyHKIIHH.



Tect Neb6

1. Tlpusectu Kk KaHOHHYECKOMY By ypaBuenue 2U, +3U, +U  =0.
2. Haditu pemenne ypasuenus U, —U =0, ynosnersopsomee ycnosusm Koru U(X,O): X;
2
U, (x,0)=x*.
3. Pemmmts 3amauy Komm: U, -U =0, U(X,O): 2x* +1, ucxozns u3 GOPMYIBl PEIICHUS 3a7aud B
o01eM ciyyae.

4. Tlokazath, uTo (yHKIUS U(X, y):ln VX +y® rapMoHMYeckas BCIOQy B IIIOCKOCTH, 3a

HUCKIIIOYCHUEM Ha4YaJIO KOOpAWHAT.

Tect Ne7

1. Tlpusectu Kk KaHOHHYECKOMY By ypasHenue 2U, —5U, +3U, =0.

2. Haiitn pemenne ypaBHenus U, =0, ynosiersopsiomee ycnosusm Komum U(x,—x):xz;

(UX+Uy)| 0.

y=—X
3. Pemmuts 3amauy Komm: U, -U, =0, U(X,O):4X+5, ucxods U3 (GopMmynbl perieHus 3a1add B

oOmeM ciayyae.
1 2 2 2
4. Tlokasars, uto (yskmus U (X, Y, Z) ==,r1He I =4/X"+ Yy +2° ynosierBopsieT ypaBHeHHIO Jlamaca
r

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

7.4.MeTonuyecKue MaTepualibl, ONpeAeJslOlINe TPOUEAYPbl OINEHUBAHUS 3HAHMIl, YMeHHId,

HABBIKOB U OIIBITA AeSITEJIbHOCTH, XapAKTePU3YIOLIUX 3TaNbl (POPMUPOBAHUS KOMIIETeH LIMii

IIporpaMmMa MHHMMYMAa NPUMEPOB M 33/1a4 /Il NPAKTHYECKHX 3aHATHII Kypca.
1. Haiitu pemenne OY — 1: 1) xy’ +y =x3,2) x1+y)+yy'(l+x)=0,3) ytg=y,
4)(1+ xz)dy— xydx=0,5) y'sin x=ylny, 6) (1+ex)yy’=ex, 7y +x’y=x2,
8)(x3 +3xy2)dx+(y3 +3x2y)dy=0, 9) y'+ ycosx =sin xcos x, 10) yezxdx+(1+ ezx)dyzo,
11) y’ + 3y =e?*.



2. Bemmcars 1r000€ JIMHEHHOE anredpandeckoe ypaBHEHHE, cOCTaBUTh tuHeiHoe OJY — 1, ms
KOTOPOTO BBIOpaHHOE alreOpaniecKkoe YpaBHEHHE SIBIISICTCS XapaKTEPUCTUICCKUM U HANTH ero

pelIeHne ¢ IOMOIIBIO PEIIEHHs AIre0panuecKoro ypaBHEHUsL.
6

—=X
Hanpumep: 5k +6=0, 5y’ +6y=0, y=ce 5 .
3. Bemmcars 1100bIe TPU OJTHOPOIHBIC YpaBHEHUs U3 11. 1 B muddepeHnunansHoi Gopme n
MIPOBEPUTH SBJISIOTCS JIM OHU YPaBHEHUSMU B TIOJHBIX auddepeHmanax.

Hanpuwmep: 1) Xy +y=x%;2) xdy + ydx = x%dx ;3) xdy + (y — x?’)dx =0;

. oM oN
M(x,y)=y—x% N(x,y)=x oy —=1; &:1.

4. Breimucats i100bie Tpu AU depeHupyemble GYHKINN IBYX HE3aBUCUMBIX [IEPEMEHHBIX,
MPUPABHATH UX NepBble TuddepeHnnanbl Hyato, HailTh pemienne noaydeHHsix O — 1, kak
YpaBHEHUH B MOJIHBIX AUPQepeHnanax.

Hanpumep: U =xsin(*—y), U, =sin(x? - y)+x2xcos(x? — y); U, = xcos(x? —y).

[sin(x? — y)+ x2xcos(x? — y)jdx + xcos(x? — y)dy =0. Pemenne: xsin(x? — y)=const . Janee

X y
nposeputh 10 popmyne U(X,y)= II\/I (t,y)dt + I N(x,,t)dt
Xo Yo
5. Brimucats mo0ble TpU KBaJpaTHBIX YpaBHEHUS, OAMH U3 KOTOPBIX UMEET /IBa Pa3IMUHbIX
JNENCTBUTEIBHBIX KOPHS, APYTOM — IBa KOMIIJIEKCHBIX KOPHSI, TPEThE — OJIMH KpaTHBIN KOpeHb. [1o
3TUM ypaBHEHHAM cocTaBuTh OJ1Y — 2 ¢ moctossHHBIMU KO3 PUITMEeHTaMu, 111 KOTOPBIX OHH
ABIISIIOTCS XapaKTEePUCTUUECKMMHU U HAUTH MX 00llee peleHHe.

Hanpumep: 1) k? +5k +6=0<y"+5y +6y=0;
) kP +k+1=06y" +y +y=0;3) k? +2k+1=0y"+ 2y +y=0.

Pemenue: 1) y=Ce ™ +C,e;2) y=e 2 |C, Cos ==X+ C, sin - X

3) y= (Clx + Cz )eix

6. i cocraBiennbix 1o .5 OJ[Y — 2 paccMoTpeTh HEOJHOPOAHBIC CIydau, KOT/1a ITpaBbie YacTH
ypaBHeHus f (X) 3aJlaHHBIC KOHKpeTHbIe QyHKIMH, Hanpumep Y + 5y’ + 6y = x*. Haiitu
pelieHue TUX HEITMHENHbIX ypaBHEHUN MeToa0M Jlarpanixka.

7. CocraButs JIVUII — 2, i KOTOPBIX BEIOpAaHHBIE B I1.5 KBAJApaTHBIC YPAaBHEHUS SIBISIIOTCS

XapakTepuCcTUUYeCKUMU. HalTu XapakTepUCTHKK 3TUX YPAaBHEHUH W IYTEM 3aMEHbl NEPEMEHHBIX

MIPUBECTU UX KAHOHUYECKUM BHUJAaM 3aIIUCH.

8. Haiitu pemenus 3anaun Komu, [lapOy, ['ypca COOTBETCTBEHHO ¢ HAYaJIbHO — KPAEBBIMU
yenosuamu U (x,0)= f(x), U, (x,0)=f(x) ; U(x,0)=f(x), U, (x—x)= f(x);
U(x,x)=f(x), U y (x,—x)=f ( ). Paccmotpets citydan

f(x)=x; f(x)=x* f(x)=sinx; f(x)=cosx; f(x)=e*-1; f(x)=tgx; f(x)=Inx.
OCYH.[eCTBI/ITB MMPOBEPKY NPABUIIBHOCTH MOJTYUYCHHOTO PCUHICHUS B CIIy4a€ KOPPEKTHOCTHU
MMOCTAHOBKHU U IMOITPABUTH KPACBLIC YCIIOBUSA TAK, 4T0OBI OBLTH CO6J'HOI[CHI)I yCJI10BUsA

COTJIaCOBAHUS, B CIIydae HEKOPPEKTHOCTH ITOCTAHOBKH.
9. Haiitu pemenue 3agaun Ko 11 ypaBHeHust @ypbe 10 3aJJaHHOMY Ha4aJIbHOMY YCIOBHIO

U(x,0)= f(x), mis cywaes f(x)=x f(x)=x; f(x)=sinx; f(x)=cosx.
10. Beinucars B Bue cyMMbI psizia pemienre CK3 s ypasaenus Jlanambepa ¢ HyJEeBBIMU
KpacBbIMU YCIIOBHUAMHU U HAYAJIbHBIMHA YCJIOBUSAMU



U(x,0)=7(x), U, (x0)=v(x), 0<x<z xorma z(X)=x; v(x)=x z(x)=sin x;

v(x)=cosx.
11. HemocpenacTBEHHBIM BBIYMCICHUEM MOKA3aTh, YTO (DYHKIMS TAPMOHUYHA (HErapMOHUYHA) TIPH
U(x,y)=xy, U(x,y)=x?+y? U(x,y)=x*>—-y?, U(x,y)=chx+chy.
12. TlpoBepuTh rapMOHUYHOCTH (DYHKIIHIA

U(x,y)=cosxsiny; U(x,y)=cosxcosy; U(x,y)=chxshy; U(x,y)=Inx?+y?;
U(x,y)= ! s U(xy)=n x> +y>+2%; U(xy)= !

X2 +y? x*+y?+12°

13. TIpoBepuTh CBOMCTBAa TApMOHUYECKUX (DYHKIIHI I%—U ds=0;
n
I

1
U(X,,Y,)=—= |U(x,y)ds, I, :(X—XO)2 +(y— yo)2 =R? u npuHIMI
2R 7
sKkcTpeMyMa B kpyre X° + Y2 =1 s dynxmit U (X, y)= XY, U (X, y)= x*—y?.
14. C nomomusto psaa @ypbe uiu unTerpana [lyaccona HaliTH rapMOHHUYECKYIO B Kpyre
x* + y? <1dynkmmro Ha rparnne [ X° + Y? =1, yIOBIETBOPSIONIYIO YcIoBHIO JInpnxie
U| =sin2¢p; U| =cos2p.
15. [ocTtpouts QpyHKIMIO ['prHA U1 MOIYIIIIOCKOCTH U BBIMHUCATH C €€ MOMOIIBIO PEIIeHUE 3aaun
Jupuxie ¢ kpaeBbIM yciaoueM U (X, y) =X’

8.IlepeyeHb OCHOBHOI1 M TOTIOJHUTEILHON yU4eOHOH JTUTEPATYPbI, HEOOXOAUMOT /IJIsI OCBOEHM ST I CIIUTIJIHHBI

(Moayas)) 1O AMCUMILIHHE «YPAaBHEHHS MaTEMaTHYECKON (HU3UKU»
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VuebHoe nmocodue 7-¢ uza. M3a-so «Jlanby, 2010.-464c¢.

3. IlaBnenko, A. H. VYpaBHenuss marematudeckoid ¢usuku: ydueOHoe mocobue / A. H.

[MaBnenko, O. A. IluxtunpkoBa. — OpenOypr: OpeHOyprckuil TrocynapCTBEHHBIN
yausepcuteT, O9bC ACB, 2013. — 100 c¢. — ISBN 2227-8397. — Tekcr : 31eKTpOHHbIH //
DNeKTPOHHO-OMOINOTeUHAs cucrema IPR  BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/30134.html

4. TInuyrun, b. FO. YpaBHenus matematuueckoit puzuku: kypc nekuuit / b. FO. Inuyrun, A.

H. IImuyyrmma. — Owmck: OMCKHMH ToCylapCTBEHHBIH yHHUBepcuUTeT uM. O.M.
Hoctoesckoro, 2016. — 180 ¢. — ISBN 978-5-7779-1976-2. — TekcrT : 31eKTpOHHBIHN //
DNeKTPOHHO-OMOIMOTeUHAs cucrema [PR  BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/59669.html

5. Kocreukass, I'. C. VYpaBHeHuss MmaremMaTHyecKOd (U3UKM DIUIMOTHYECKOTO U

napaboanuyeckoro TumnoB: ydeOHoe mocobue / I'. C. Kocreukas, T. H. Paguenko. —
PocroB-na-Jlony, Taranpor: M3natensctBo KOxHOTO penepanbHoro ynusepcurera, 2017.
— 116 c¢. — ISBN 978-5-9275-2477-8. — TekcT: 3MEeKTpOHHBIA // DIEKTPOHHO-


http://www.iprbookshop.ru/59669.html

OoubnroTeyHas cucTema IPR BOOKS: [caliT]. — URL:
http://www.iprbookshop.ru/87943.html

8.2. JIOITIOJIHUTEJIbHAS JIMTEPATYPA

1. Bunamze A.B. YpaBrenue matemarudeckoii pusuku. M.: Hayka,1976r..

2. bunamse A.B., Kanunanuenko J1.®. COopHUK 3a/1ay TIO YpaBHEHUSM MaTEMAaTUUECKOW (PU3UKH.

M.: Hayxka, 1977r.

CmupHoB M.M. 3anauu no ypaBHeHUsIM MaTemaTrueckoi ¢pusuku. M.: Hayka, 1977r
Tuxonos A.H., Camapckuii A.A. YpaBHeHue matemaruyeckoit pusuku. M.: Hayka,1972r.
Apamanosuu W.T"., Jlesun B.U. YpaBuenue marematnueckoit ¢pusuku. M.: Hayka,1969r.

Apcenun B.B. Metonel matematudeckoit ¢pusuku. M.: Hayka 1974r.
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TuxanoB A.H., BacunpeBa A.b., CemnukoBa A.I'. Jluddepenmuanpasie ypaBHeHHS. — M.:

Hayxka, 1980r..

N

MxonsHuK, Juddepennunansupie ypaBHenus. — M.:Beiciias mkosna,1963r.
MatseeB H.M. /Tuddepenunansusie ypaBuenus. — M.: [Ipocemienune, 1 988r.

4. Ouan O.C.Metoapl maTtemaTudeckoit ¢puszuku. M.: Beicmrasimkoia, 1967r.

9. Ilepeyenbr pecypcoB HHGPOPMAINUOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HWHTEepHETY,

HEO00X0AMMBIX [IJISI OCBOCHUS IMCIUIIMHBI (MOIYJIs1)

1) Bukunenus http://ru.wikipedia.org/wiki
2) Ob6pazoBaTebHBI MATEMATHUYECKUI CAaUT « DKCITOHEHTAY

http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup maTeMaTHYECKUX ypaBHCHUM

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

4) Allmath.ru . Bcs maTemartuka B 0qHOM MecTe!

http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremaruyeckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff

6) Www.mathedu.ru

7) www.libgen.info

10. MeToan4eckue yKazaHus AJIsl 00y4al0IMXCS 110 OCBOCHHIO M CIUIIIHHBI (MOXYJIsT)

I[J'ISI HU3YUCHUA KypcCa CTYACHTaM HCO6XOI[I/IMO HCIIOJIB30BaTh JIEKIIMOHHBIN Marepuall, y‘IC6HI/IKI/I )51
y‘~IC6HLIC MocoOMsT U3 CIHCKa JIATCPATYpPbl, CTATbU U3 TNCPHUOANYCCKUX HSHaHHﬁ, PECYpPChL
HH(bOpMaI_[I/IOHHO-TCJ’IGKOMMYHI/IKE[L[I/IOHHOI\/II CETHU ((I/IHTCpHCT»


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

Kpome TOro, menecooOpa3sHO HCIIOJIB30BaTh  CICAYIOIIME  METOAMYECKHUE

MaTepHuabl:
1. BapuaHTbl KOHTPOJIBHBIX pa0OT U TECTOB.

2. 3ajaun Uil NPaKTUYECKUX 3aHITHI CaMOCTOSTENbHOU PabOThI

3. PazgaTounslil MaTepuai as MPaKTUYECKUX 3aHATHM.

4. 3aganus Uil IPOMEKYTOUHOIO U TEKYIIEro KOHTPOJISl 3HAHUM CTYJEHTOB.

5. DIIeKTpOHHYIO 0a3y TaHHBIX M0 AUCIHUIUIMHE.

6. Pabouue TeTpanu CTyI€HTOB.

I[J'If[ TCOPETUYCCKOTO M MPAKTUUYCCKOr0 YCBOCHHA OHUCHUIIIIMHBI OolbIIIOE 3HAYCHHE HMEET

CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB, KOTOpPAsA MOXET OCYHICCTBIATHCA CTYACHTAMW HWHAWBUIAYAJIBHO H

oJa pyYKOBOJACTBOM HNPCHIOAaBATECIIA.

CamocrosiTenbHas paboTa CTyIC€HTOB, IPEIYCMOTPEHHAsT y4€OHBIM IJIAHOM B 00bEeMe HE MEHee

50-70% oOmiero koJMYeCTBAa YacOB, HaIpaBliecHa Ha Oojiee IIyOOKOE YCBOCHHE H3ydaeMoTo Kypca,

(dbopMHpOBaHHE HABBIKOB HCCIIEIOBATENLCKOW pabOThl M OpPUEHTHUPOBAHUE CTYACHTOB Ha YMEHHE

MNPUMCEHATb TCOPETUYCCKUEC 3HAHWA HAa IIPAKTUKE.

Ilocne usyuenuss meopemuueckoeo mamepuana
CTYICHTBI JOJKHBI:
3HATE:

— OCHOBHBIC THIIBI YPaBHEHUW MaTeMaTHIYECKOU (PU3UKH;
— BBIBOJ] OCHOBHBIX YPaBHEHUM MaTeMaTU4ecKol (U3HUKH;
— YpaBHEHHE KOJieOaHUE CTPYHBI;

— ypaBHEHHE KOJIeOaHHE CTEPIKHS;

— ypaBHEHHE KOjIeOaHne MEMOpaHBbI;

— CHOCOObI 33J]aHNSI HAYaJIbHBIX U KPAeBBIX YCIOBUIA;

— YpaBHEHHE pacIpOCTPaHEHHUE TeIla B CTEPIKHE;

— HOocTaHOBKa 3a1auu Jupuxie.

YMerTh:

— BBIBOJJUTH OCHOBHBIC YPABHCHUA MaTeMaTH4eCKOM (1)I/ISI/IKI/I;

«YpaBHEHUSI MaTEeMaTHYECKOW (PHU3UKU»

— PpeuIaTb YpaBHCHUSA MaTeMaTH4eCKOM (1)I/I3I/IKI/I N3BCCTHBIMH MCTOAAMU; PCIIATh KPACBBIC 3a1a4N JI1

ypaBHeHI/Iﬁ B YaCTHBIX MMPOU3BOJHBIX METOAOM PA3ACIICHUA IICPEMCHHBIX 1 METOAbI ITIOCTPOCHU A

¢byukuun ['puna;

— CTpPOUTb 3aMKHYTBIC PCHICHUSA JIMHENHBIX ypaBHeHI/Iﬁ B YaCTHBIX IIPOU3BOJHBIX IJIA obnacreit

KaHOHUYECKOU (DOPMBI.

Baanern:

— HaBbIKaMU PCHICHUA NPAKTUYCCKUX 3a1a4 C TIOMOIIbIO ypaBHeHPIfI MaTeMaTHU4eCKOM (I)I/ISI/IKI/I.



JUisi  yCIIEIIHOTO OCBOEHHSI Y4eOHOrOo Marepuasia Kypca «YpaBHEHHS MaTeMaTHUeCKOW (QH3UKH»

TpeOyIOoTCsl cucTeMarnyeckas paboTa MO HM3YYEHHUIO JEKIUH M PEKOMEHAYeMOH JIMTepaTyphbl, PELICHHIO

AOMAIIHUX 3ada4 U AOMAalIHHUX KOHTPOJIbHBIX pa60T, a TaKKC aKTUBHOC Y4YaCTUC B pa60Te MPAKTUYCCKUX

3aHATUN.

Iloka3zaTteneM OCBOCHHUS Marcepuaja CIY)XHUT YCIHCHIHOC PCIICHUC 3aJdad MNOpeajaracMbiX IAOMAIIHUX

KOHTPOJIBHBIX pa60T H BBIIIOJIHCHHUEC aYAUTOPHBIX CaAMOCTOATCIIbHBIX 1 KOHTPOJBbHBIX pa60T.

B kauecte OLCHOYHBIX CPCACTB nporpaMMoﬁ AUCHUILUIMHBI ITPEAYCMAaTPUBACTCA:

® TeKYIINI KOHTPOJIb (AyIUTOPHBIE KOHTPOJbHBIE PA0OTHI, IOMAIIHUE 3a/IaHUs).

(DOprl meKywezco, nPpomMedsNCymo4Ho20 U unmoco6020 KOHmMpOJiA.

Texywuti KOHmMpow.
- CamocrosTenbHble paboTh
- B IyanbHEIE 3a1aHs

- Onpoc CTyJIeHTOB
Ilpomedrxcymounvlii KOHMPOL:
- KontponpHas pabora o Kypey
Hmocoswiii konmpons.
- 3a4eT

11.Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOTH, UCIOJIb3yEeMBbIX NIPHU
OCYyIIeCTBJIEHUH 00pa30BaTeJIbHOIO MpoIecca Mo AUCHUILIMHE (MOAYJ/II0), BKJIKYAs
nepeYyeHb MPOrpaMMHOIO0 odecnevyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. OnexkTpoHHass OuOIMOTEKa Kypca, KOHCIEKTBhl JEeKUWUW, 3aJaHds s
NPAKTUYECKUX 3aHSATUH M CAMOCTOSITEIbHOM pabOThl, BAPHUAHTHI TECTOBBIX 3aJaHUM IS
IPOBEPKU TEKYIIUX M OCTATOYHBIX 3HAHWUW CTYAEHTOB, BAPUAHTHI 3aJJaHUI JIJIsl TEKYILETO
U TIPOMEXYTOYHOTO KOHTPOJIA 3HAHUHN 00yYaromnXcs

2.  KommbroTepHoe u MynbTUMeauiiHOe 00opyaoBanue MIY.
3. Meroauueckue peKOMEHIAIMHY 110 U3YUYEHUIO TUCUIUIIINHBL.
12. Onucanue MaTepruaaibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM JIs1 OCYLIeCTBJICHUSA

o0pa3oBaTe/IbHOIO Mpouecca Mo JMCUUILINHE (MOIYJII0)

HJ’IH IMPOBCACHUA JICKIIMOHHBIX U IIPAKTUYCCKUX 3aHITUN UMEIOTCS AyAUTOPUH, OCHAIIICHHBIC BCcel
HCO6XOI[HMOﬁ MeOelbio U HHBCHTAPEM. I[J'I}I OTAENbHBIX 3aHATHI AYIUTOPUN OCHAUICHBI ITPOCKTOPOM,

H0y’T6yKOM U UHTCPAKTUBHBIM 3KpaHOM I JEMOHCTpAllun CclIalifioB M T.II.
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