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COJIEPYKAHUE



Ilenu u 3aga4n OCBOCHUS TUCITATUIMHBI

2. [lepeuenp MmIaHUpPyEMBIX PE3yIbTAaTOB OOYHEHHs MO AUCLMIUIMHE (MOIYIIO),
COOTHECEHHBIX C TUIAHUPYEMBIMH pe3yJbTaTaMH OCBOEHHsS 00pa3oBaTeIbHOM

[IpOrpammBsl

MecTo AMCLUIIMHEI B CTPYKTYpe 00pa30BaTeIbHOM MporpaMMel OakagaBpuara

4. OO0beM JUCHMIUTUHBI (MOXYJIsI) B 3a4CTHBIX CIUHHUIIAX C YKa3aHHEM
KOJTMYECTBA aKaJeMHUYSCKAX YacoB, BBIIEICHHBIX Ha KOHTAaKTHYIO paboTy
oOydarommxcsi ¢ TnpenojasateneM (10 BUJaM y4YeOHBIX 3aHATHH) W Ha

CaMOCTOSITEIBHYIO PaboTy 00yUaromuxcs

5. CopmepkaHue JAUCHUIUIMHBL  (MOXyYJsS), CTPYKTypUPOBaHHOE IO TeMaM
(pazmenaM) ¢ yka3zaHHEM OTBEIIEHHOTO Ha HUX KOJHMYECTBA aKaJeMHUYECKUX YacoB U

BHUJIOB Y4EOHBIX 3aHATHI

5.1. ConeprkaHue pazaenoB yueOHOW TUCIIUTIINHEI (MOIYIIS)
5.2. CtpykTypa y4eOHOH TUCIUTUINHBI (MOJTYJIs)
6. [lepeyenp ydeOHO-METOAMYECKOTO oOOeCIeYeHNs I  CaMOCTOSITEILHOM

paboThl 00YUAIOIIMXCS 110 AUCIUTLINHE (MOJIYIIIO)

7 @OHJI OLICHOYHBIX CPEICTB [UIsl MPOBEACHUS IPOMEXYTOYHON aTTECTALMM

00yJaroMuXCs IO AUCHUTUINHE (MOJIYIIIO)

7.1. [lepeuyeHs KOMIETEHIMI C YKa3aHHEM 3TaroB MX (OPMUPOBAHUS B MpoOLEcce

OCBOEHUS 00pa30BaTENbHON MTPOrPaMMBI

7.2. Onucanue TmoKa3areqed M KPUTEPUEB OLICHUBAHUS KOMIIETEHLUN Ha

PAa3JINYHbIX 3Talax ux (bOpMHpOBaHI/I}I, OIIMCAaHUEC IIKaJl OICHHUBAaHUA

7.3. TumoBsle KOHTPOJIBHBIC 3aJaHUS WJIH HWHBIE MaTepHaNbl, HEOOXOIMMBIC IS
OIIGHKH 3HAHWH, YMEHUI, HABBIKOB U OIBITA JACATECIHHOCTH, XapaKTEPUIYIOIIUX ITAITbI

(hopMUPOBaHUS KOMITETEHIIMI B TIPOIIECCE OCBOCHHS 00pa30BaTeIbHON POrpaMMbl

7.4. Meronnueckue MaTepHasbl, ONPEACIIAIONINE IPOLEAYPhl OLCHUBAHUS 3HAHUM,
YMCHHM, HABBIKOB U OIBITA JIEATEILHOCTH, XapaKTePU3YIOIIUX 3Tarbl (GOPMHUPOBAHUS

KOMITETEHITUI

8 [lepeueHh OCHOBHOW W JTOTIOTHUTEIHHON yIeOHOH JTUTEpaTyphl, HEOOXOAMMOI

JUTSE OCBOCHUS TUCITUTLTAHBI (MOYJIS)

8.1. OcHoBHas yueOHas JaTepaTypa
8.2. JononaurensHas yuyeOHas IUTEpaTypa
9. [lepeuenr  pecypcoB  HH(POPMALMOHHO-TEICKOMMYHHKAIIMOHHONW  CETH

«MHTEpHETY», HEOOXOANMBIX AJISI OCBOCHHSI TUCIIUILINHBI (MOJIYJIS)

10. Mertonuueckue yKazaHUs A5 OOyYaroIIUXCSl MO OCBOSHHIO JUCIMIUIAHBI
(Momyist)
1. [Iepeuenn WHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMbIX npu

OCYIIIECTBJIICHUN 00pPa30BaTEIILHOTO MpOolecca M0 TUCIMILIMHE (MOJYJII0), BKIIFOYAs

NEPEUCHB IMPOrpaMMHOTO obecrieueHus 1 I/IH(l)OpMaI_II/IOHHI)IX CIIPAaBOYHBIX CUCTEM

12. Onucanue MaTepHaIbHO-TEXHUYECKOM 0assl, HE00X0 MO s

OCYIIECTBJICHHUS 00pa30BaTENBLHOTO Mpoliecca M0 JUCIUTLTHHE (MO/IYITIO)

1. Ieau u 327244 0CBOCHMA THCHUIINHBI
(GbopMHpOBaHHE CHUCTEMAaTHYECKUX 3HAHWHA B 00JACTH ypaBHEHHH MaTeMaTH4eCKOH (pu3mkw, o
€ro MECTE U POJIM B CUCTEME MATEMAaTUYECKUX HAYK, IPUIOKEHHUSIX B €CTECTBEHHBIX HAYKaX.



3agauu AMCUMIIMHBI:
* (opmynupoBKa OCHOBHBIX YpaBHEHHI MaTeMaTH4eCKOH (HU3UKH, HX KIACCUPHUKAIHUIA U
IIOCTAaHOBKA OCHOBHBIX KPaeBbIX 33/a4;
* M3JIOXKEHHWE pa3IMYHbIX METOJOB PEIIEHUI KpaeBbIX 3aJayd: MCIIOJIB30BAHME HMHTErPAIbHBIX
npeoOpa3oBaHuii, TEOpUU TMOTEHIMANa, MOCTpOoeHHe (YHIaMEHTAIbHBIX pELICHUH, a Takxke

(bopMyIMpOBKa B 3aMKHYTOM BHJI€ peIIeHUH U1t 001acTeil KaHOHMYECKOH (hOPMBI.

2. IlepevyeHb IUIaHNPYEMBbIX Pe3yJIbTATOB 00y4YeHHs M0 TUCHUILINHE (MOAYJIIO),

COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHON MPOrpaMMbl

B coBokynHoctu ¢ gapyrumu gucuumuHamMu  OI'OC  BO  pucuuminuba  «YpaBHEHUs
MaTeMaTU4eCcKoil (U3MKKU» HampaBlieHa Ha (POPMHUPOBAHUE CIIETYIOIIMX KOMIETEHIIHIA:
Tabmuma 1. Komnereniuu oby4aromerocs, GopMUpyeMbie B Pe3yJbTaTe OCBOSHUS JIUCIUTUTHHBI

(Moyist)

Kon
KOMIIETeHIIN HanmMmenoBanne KoMneTeHIIHHN

H

CriocobeH ocBauBaTh M UCHOJIb30BaTh 0a30Bble HAYYHO- TEOPETUUYECKUE
3HAHMS KIIACCHYECKHX pa3/IelioB MaTeMaTHYECKO HayKH, 0a30BBIMH UACIMH U
IIK-6 | meTomamu MaTeMaTWKH, CHCTEMOM OCHOBHBIX MAaTEMAaTMYECKUX CTPYKTYp H

AKCUOMATHYCCKHUM MECTOAO0OM..

B pE3yabTaTeC MHIYUCHUA OUCHHUILIWHBL «YPaBHeHI/IH MaTeMaTHYeCKOMN (1)I/ISI/IKI/I>> CTYACHTBI
JOJIXKHBI:

3HaThb:

— OCHOBHbBIE TUIIbl ypaBHEHUH MaTeMaTUYECKON PU3UKU;

— BBIBOJ] OCHOBHBIX YPaBHEHHI MaTeMaTHUeCKON (DU3UKH;

— YpaBHEHHE KOJI€OAHUE CTPYHBI;

— ypaBHEHHUE KoJieOaHUE CTEPKHS;

— ypaBHEHHE KosieOaHne MEMOpaHBI;

— cnocoObI 33JaHNs HaYallbHBIX U KPAeBBIX YCIOBUIA;

— YpaBHEHHUE pacCIPOCTPAHEHHUE TEIJIa B CTEPIKHE;

— [MOCTaHOBKa 3ama4u J{upuxiie.

Ymern:

— BBIBOJJUTH OCHOBHBIC YPABHEHUSI MATEMAaTUYECKON PU3UKU;

— pemiath ypaBHEHUS MaTEeMaTHYECKON (DM3UKHM M3BECTHBIMU METOJAMH; PellaTh KpaeBhIe 3aauu s
YpaBHEHUH B YACTHBIX MTPOU3BOAHBIX METOIOM PA3/ICICHUS IEPEMEHHBIX U METO/IBI TOCTPOCHUS

bynkuuu ['puna;



— CTpPOUTH 3aMKHYTBIE pCIICHHsI JHUHEWHBIX YypaBHEHUN B YAaCTHBIX NPOU3BOAHBIX JUIs oOjacTen
KaHOHHYECKOH (POPMBI.

Baagern:

— HaBBIKAMH pEIIeHHsI MPAKTUYECKHUX 33124 C MOMOIIBIO0 ypaBHEHUN MaTeMaTHYeCcKon (DU3UKH.

3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII BIIO
Juctunmaa  «YpaBHEHHS ~ MaTeMaTHYeCKOW  (U3MKM»  OTHOCHUTCS K
coJiep>KaTeNbHbIN MOayb (mpoduib MmaTematuka) b.1. B. 07
JIist OCBOGHUWSI TUCHMIUTMHBI UCHOJIB3YIOTCS 3HAHUS, YMEHUS U BUIBI JESITEIHHOCTH,
c(OpMHpOBaHHBIE B TMPOLIECCE OCBOEHUS CTYAEHTAaMH ITUCHMIUIMH «MareMaTHYecKu aHajIu3,
«Teopust pyHKINN KOMILIEKCHOTO TEPEMEHHOT0Y.

MPEIMETHO-

4.00beM AUCHUILTUHBI (MOIYJIS) B 3a4E€THBIX CIUHUIAX C YKA3aHUEM KOJMYECTBA aKaJEeMHUUECKIX JacoB,

BBIJIETICHHBIX HA KOHTAKTHYIO paboTy 00ydaromuxcs ¢ mpernoaaBareieM (1o BUAaM yueOHbBIX 3aHATHH) U Ha

CaMOCTOSATENbHY0 paboty obyuatomuxcs. OOIIast TPYJ0OEMKOCTh JUCIUTLTHHBI COCTABIISET
33auetHbix enunull, 108 gacoB. (4 kypc,8 cemectp:18 Hemenb, 3a4eT)

O0beM KOHTakTHOW paboThl OOydaroluXcs € MIpernojaBaTeieM MO AMCHUIUIMHE (IO BHIAM

y4eOHBIX 3aHATHI) M HAa CAMOCTOSTEIbHYIO pPab0Ty 00yUaromuxcst 04HON (HOpMBI OTpaXkeH B TabuIe 2.

Tadauua 2.
dopma Tpynoem Buabl yueOHoit padoThl
o0yueHHusi | KOCTh
Jlekuuu | Ilpaktuue | Jladopar | [lpomexy | CPC | dopma
/ 6 mom | ckue OpHBbIE TOYHBbIH aTrrecran
yucne 3aHATUSI/ | 3aHATUSL | KOHTPOJIb M
npaxkm. 8 mom
Hanpag | uucie
npaxkm.
Hanpae
Ounas 108 18/10 30/14 60 3auem
8 cem.
3aounas 108 4/2 8/4 98 3a4er
8cem

5. Conep:xanne (IMIAKTHKA) TUCHUILINHBI.

Paznen 1. «OcHOBBI TeOpHH 00BIKHOBEHHBIX AU PepeHINAIBLHBIX YPABHEHUH ».

1.1 O6bixkHOBeHHBIE AU hepeHInaTbHbIe YPaBHEHUS TIEPBOTO MOPsAKa.



1.2 YpaBHEeHUsI C pa3[eNeHHBIMM M pa3lessiollUMu nepeMeHHbIMU. JluneitHoe O/Y — 1 u ero
pemenue. OY — 1 B nonnbix quddepeHnuanax u ero peieHue.

1.3 JIuneiiHble OTHOPOHBIC YpaBHEHHUS, JIMHEIHbIE HEOJHOPOAHbIE ypaBHeHU (MeTol bepHysun,
Meto Jlarpamxka).

1.4 JIuneiinbie ypaBHeHus 2 — ro nopsaka. (JIOAY — 2) ctpykTypa ux oOIIero peneHus .

1.5JIOAY — 2 c¢ mocrosHHBIMH Kod(dduuuentamu u Metonasl ux pewmenus. JIHAY — 2 ¢
MOCTOSIHHBIMU KO3 (ppHLIeHTaMU.

1.6 KpaeBast 3amaua nmns JIOAY — 2. 3amawa typma — JluyBuiisi, coOCTBEHHBIC 3HAYCHHUS,
coOcTBeHHbIe (yHKIMU. Psiipl @yphe 10 cOOCTBEHHBIM (PYHKITUSIM.

1.7 Jluneiinple nuddepeHpanbHble YpaBHEHHMsT B YAcTHBIX IMPOM3BOJHBIX BTOPOrO MOpsAKa
(JIVUIl — 2) ¢ nByms HE3aBUCHMMBIMM II€PEMEHHBIMM HX mpocteiimne Buabl. Ilonsrue
XapaKTepUCTUYeCKOe YypaBHEHHe, XapakTepuctuku. Knaccupukamus (JIVUIL - 2),
KaHOHHWYeckHe (hopMBbI 3anucH, cxema npuseneHust JIYUIIL — 2 k kaHOHHUECKOMY BHUJLY.

Paspnen 2. «OCHOBBI TEOPHH KJIACCHYECKUX YPABHEHUI MAaTeMaTHYECKOH (PU3HMKH»

2.1 VYpasuenue Jlamambepa u ero oOlee pemeHue. .

2.2 Ilepsas u BTOpas Kpaesble 3a1aun J{apOy, X pereHne u KOppeKTHOCTb.

2.3 Cmemannas kpaeBas 3amada (CK3) nns  omHopomHoro  ypaBHeHusi  [lamambepa,
€MHCTBEHHOCTb €T0 PEIICHHUS.

2.4 VYpasHenus Oypse.

2.5 Pemenune CK3 ans ypaBHeHus ®@ypoe meronoM Dypse.

2.6 Ypasnenus Jlamaca.

2.7 OcHOBHBIE CBOMCTBA FapMOHMYECKON (DYHKIINU.

2.8 IIpunHiun skcTpeMyMa rapMOHHUYECKON (YHKITHH.

2.9 Pemenue 3anaun upuxie ansa kpyra metogoM Oypee.

[IpencraBnenus pemenus 3aaa4 Jupuxie u Heiimana ¢ momompto ¢pyHknuu ['puna

5.2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHbI

«YpaBHEHHUSI MATEMaTHYECKON (DUBUKU»

Ne Bunsl yueOHOM Harpy3ku U ux
Mon HaumeHnoBaHue pa3zaena AUCHUIUIMHBI JOEMKOCTb, Yachl
TpY.
Jlekn IIp. CPC Bcero
Ne 17071 3aH. 4acoB
pasm.
1 2 3 4 5 6
Jughgpepenyuanvuvie ypasnenusa n - 2o | 8 10 20 38
11 nopsoka.
' Ompenenenune OY — 1, OAY — 2, OAY — n,
yaIr - 1, VUII - 2. Onpenenenue
KJIACCUYECKOTO pemeHus aupdepeHuantsHOro
YpaBHEHHUS. Cas3pb c HHTETPaIbHBIM

HCYHCIICHUEM, 3aBUCUMOCTDH peicHud oT
MPOU3BOJILHBIX TIOCTOSIHHBIX WJIN  (DYHKITHIA.
3anagua Komm. Teopema cymiecTBoBaHuS H
CIMHCTBCHHOCTH pelieHus. [loHsTHe yacTHOE
obmree ocoboe pemenue OJ1Y.




1.2

YpaBHeHus c pa3eIeHHbIMU 51
pa3AeNSIoOIUME  TIepeMeHHbIMU.  JIuHeliHoe
OAY — 1 u ero pemenne. OJY — 1 B monHbIx
nuddepeHnmanax u ero pemeHue.

1.3

Jluneitnoe OJIY - 2 (JIoAY - 2) c¢
MOCTOSSHHBIMH KO3 PUIIMEHTaMU HW  €ro
pemienne.  IloHATHE — XapaKTEPHCTUYECKOE
ypaBHeHue. @DyHIaMEHTallbHAasg CHCTEMa M
CcTpykTypa obmero pemenns. JIOAY — 2.
Penrtenue HEOHOPOJTHOTO JIMHEHHOTO
ypaBHEHHsI MeTOoJI0M Jlarpanka.

1.4

KpaeBas 3amaua mns JIOAY - 2. 3amaua
[typma — JInyBusuist, coOCTBEHHbIE 3HAUEHUS,
coOcTBeHHble (yHKIMU. Psaapr ®Dypse 10
COOCTBEHHBIM (DYHKITHSIM.

1.5

Jluneiinvle ougpepenyuanvrvie ypasHerus 6
YACMHBIX NPOU3BOOHBIX BMOPO2O NOPAOKA
(JIVYII — 2) ¢ 08ymsa He3agucumvimu
nepemeHHbLIMU UX NpoCcmeliuiue GUObL.
[ToHsTHE XapaKTepUCTUUECKOE YpaBHEHNE,
xapakrepuctuku. Kinaccupukauusa (JIVUII - 2),
KaHOHHYECKHE (POPMBI 3aIMCH, CXeMa
npuseaeHus JIYUII — 2 k kaHoHHUeCcKOMY

BH]TY.

2.1

Knaccuueckue ypasnenuss mamemamuueckou
Qusuxu
Knaccuueckne ypaBHEHHS MaTeMaTUYECKOM
¢usuku  (ypaBHenue J[lamambepa, @ypbe,
[Tyaccona — Jlarutaca) u mocTaHOBKa Ha4aJIbHO
— KpaeBbIX 3a1ad Ais HuX. KoppekTHocTh u
HEKOPPEKTHOCTh TIOCTAHOBKH 33a4H.

10

20

34

2.2

VYpaBuenue /lanambepa u ero odiee perieHue.
3amaua Komm st ypaBHenus [lamamOepa, ee
pelieHne (popmymna HanamOGepa) u
KOPPEKTHOCTb MTOCTaHOBKH.
XapakTepuCTUIECKUI TPEYTrOJIbHUK U
YEThIPEXYTOJIbHHUK.

23

IlepBass u BTOpas KpaeBble 3ajauu
Jap0y, ux pemieHue M KOPPEKTHOCTb. 3ajada
I'ypca ans ypaBHenus [lanambGepa, ee peuieHue
u KOPPEKTHOCTb. Kommenrtapun u
KOPPEeKTHOCTH 3THUX 3ajad [ oOuiero

YPAaBHCHUSA T' I/IHep60JII/I‘-I€CKOFO THIIA.

24

Cwmemrannas kpaeBas 3amada (CK3) s
OJTHOPOJTHOTO ypaBHEHHS Hanambepa,
€IMHCTBEHHOCTh €ro pemieHus. HaxoxnaeHue
pemienuss CK3 ¢ OJHOPOIHBIMH KpaeBbIMU
yci10BUsIMU MeToZioM Dyphe.

2.5

Pemenne CK3 1151 HEOJHOPOIHOTO ypaBHEHUS
C HEOJJHOPOJIHBIMH KPaeBbIMHU YCIIOBHSIMHU.




2.6 IIpyHun MakcuMyMa M MHHHMyMa JUIs
ypaBHeHUs1 @ypbe. ENMHCTBEHHOCTh penieHus
CK3 s ypaBaenust Oypoe.

2.7 Pemenne CK3 ns ypaBHeHust ypre MeTo10M
dDypsbe.
2.8 3amaua Komwm nns ypaBHeHuss ®dypbe u ee

pelieHne ¢ TOMOIIbI0  (PYHIAMEHTAILHOTO
pemieHus. ENWHCTBEHHOCTh pEHICHUs ATOM
3a7auu.

2.10 @yH/IaMEHTAJIbHOE  pELIEHUE  ypaBHEHUS
Jlammaca.  ITlocranoBka 3amau  [upuxie,
Heiimana u Ilyankape miist ypasaenus Jlannaca
U UX KOPPEKTHOCTb. BHyTpeHHUE U BHEIIHHE
3agaud. Popmynsl ['puna g oneparopa
Jlamaca.

3.1 T'apmonuueckas ¢ynxkyus u ee unmeepanvroe | 6 10 22 38

npeocmasierue.
OCHOBHbIE CBOWCTBAa FTApMOHMUYECKOMN
GYHKIIH.

3.2 [TpuHIMT JKCTpEMyMa rapMOHUYECKOU
GbyHKIHH. Teopemsbl €JIMHCTBEHHOCTHU
pewenuii 3ana4 Jupuxie u Helimana.

3.3 Pemenue 3agaumn upuxie 1jis Kpyra METOJI0OM
®ypbe. MuTerpan u sapo [lyaccona.

3.4 [IpencraBnenuss pemenus 3amad Jupuxie u
Hefimana ¢ mnomompbo ¢ynkuun ['puna.
Pemienne 3amaun upuxse s Kpyra c
nomotipio ¢yHkiuu ['puHa. Pemenue 3amaun
Heiimana ans kpyra ¢ nomoupio (pyHKIHU
['puna.

Htoro 18 30 60 108

6. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecnevYeHus1 AJisl CAMOCTOSTeIbHOI padoThI
o0yuaromuxcs nNo JMCHUNIuHEe (MOIYJIIO0)



CamocrosiTe1bHast pad0oTa CTyAeHTa

Pa3nen Ne TpyroeMkocT
Bun CPC
AMCHMIUIMHBI | /1 b, YACOB
1 OcHOBHBIE THUTIBI OOBIKHOBEHHBIX UG (HEpeHIINATBHBIX 6
Pazzen 1 yYpaBHEHUN U METObl UX PEIICHUS
> | JIuneiinple quddepeHnnanbHble ypaBHEHHS! B YaCTHBIX 6
IPOU3BOJIHBIX.
3 OCHOBHBIE MOJIETTH MaTEMaTUIECKON (DU3UKH.
6
4
4 | YpaBHeHHUs NIPOJOIBHBIX KOJI€OAHUH CTEPIKHS. 6
5 | PacopocTpanenue Termia B IPOCTPAHCTBE. 6
6 | YpaBHenus xonebaHus Temaa B IPOCTPAHCTBE. 6
Pasnen 2 7 | IloTeHIIMaIBHOE TEUCHHE KUIKOCTH. 6
8 | Meroa pa3neneHus nepeMeHHbIX B 3a1aue Jupuxie. 6
Huddepenunanbabie ypaBHEHUS BBICIIIUX
Q0 | mOpsAAKOB. YpaBHEHHMs  JONYCKAIOUIME  HOHMKECHMS 4
HopsIKa.
10 PazHOocTHBIE ~ CXeMBI  pEIICHHH  ypaBHEHHI 4
MaTEeMaTHYECKON (HU3HKH.
11 WNurerpupoBanue nuddepeHnaTbHbIX 4
YPAaBHEHUM C TOMOIIBIO PSAJIOB.
Uroro: 60

7. ®oH OLEHOYHBIX CPEACTB JIsl IPOBeAeHU POMEKYTOYHOMH aTTecTallul 00y4arIIUXCs

10 AUCHUILIHHE (MOYJII0)

7.1. Hepeqeﬂb KOMIIeTEHIIMH ¢ YKa3aHUuEM I3TalloOB UX Q)OpMHpOBaHHﬂ B IIpouecce 0CBOCHUSA

o0pa3oBaTe/IbHOI NPOrpaMMblI



Hepequb KOMIICTCHIIUM C YKa3aHHuEeM OTaIllOB HX (I)OpMI/IpOBaHI/IH MNpEaACTaBJICH B OIMMCAHUUA

00pa3zoBaTenbHON MPOTrpaMMBbl

e KomMmnereHuus *  Drtansl ¢ JIpouenypa
*  (dopmupoBaHHUs OILICHUBAHUS

3HaTh HCIOJIB30BaTh 0azoBple | *  Yernbii onpoc,

KOHTpOJIbHAs pabora.
IIK-6  Criocoben  OcBaMBaTh M | yayyHO-TCOPETHUECKHE — 3HAHMS
HMCTOIb30BaTh  0a30BBIC  HAYYHO- | y  [paKTHYECKHE yMEHHE IO

TEOPETUYECKUE SHAHMA | ypapHEHUSM MaTE€MaTHYECKOU
KJIACCUYECKHUX PasACIoB | huszuku

MaTeMaTHUYeCKOM HAYyKH, 0a30BBEIMH YMeTh: NIPUMEHSATh pa3nuyHbIC

nacsaIsMm M METOAaAMHM MAaTCMaTHUKH, CITOCOOBI peUICHUA 3a1a4.

CHUCTEMOH OCHOBHBIX | Bmamers: 0a30BBIMH HIOESIMH H

MATEMATHYECKIX CTPYKTYD i | METOIAMU MaTEMATUKH, CUCTEMOH
OCHOBHBIX MaTeMaTUYECKUX

KCHOMAaTHYECKHUM METOIOM..

aKCHOMATHHeC eTon0 CTPYKTYp M aKCUOMAaTUYECKUM
METO/IOM...

7.2. Onucanue nokasarejei 1 KpuTepueB OLlEHUBAHMS KOMIIETEHIMA HA Pa3JIMYHbIX

Talmax ux (l)OpMI/IPOBaHI/Iﬂ, ONMMCaHHE IIKAJ OHCHUBAHUA

IIK-6 Croco0GeH ocBanBaTh M HCIOJIB30BAaTh 0A30BBIC HAYYHO- TEOPETHUECKHE 3HAHUSA KIACCHICCKUX PA3IEIIOB
MaTeMaTUYeCKOW HayKu, 0a30BBIMU HJICSIMH W METOJAMH MAaTEMaTHUKH, CHCTEMOW OCHOBHBIX MaTeMaTHYECKUX
CTPYKTYP ¥ aKCHOMAaTHYECKIUM METOJIOM..

¢ Iloka3zarenu (uto *  OueHoyHas MIKaJa
o0y4aroumuiics 10J5KeH | ®  YI0BJIETBOPUTE ¢  Xopowo e  OmanyHo
NMPOAEMOHCTPUPOBATD) JIbHO
3HaTh: OcHOBBHI | 3HaeT OCHOBHOM 3HaeT  y4yeOHBIH 3HaeT riry0oKo
MaTeMaTHYECKMX 3HaHuii mo | MaTepHal, HO MaTepua. VmMeer | mpouHo y4€eOHBII
JIOITyCKaeT 5
ABHEHUSIM NPaBWIBHO  IPUMEHUTH | MaTepHal CBOOOJHO
yp HETOYHOCTH, [Ipn P p puai,
MaTeMaTHYEeCKOU usuKy | pernenuu npumepos, | TEOPHIO NPHU BBHITIOJHEHUHU | OTBEYAET HA BOIPOCHL,
ypaBHEHUSM, HeoOxoaumple | 34439 I0IyCKacT MPAaKTHYECKUX  3aJaHui, | CBOOOIHO pewiaet
OILITMOKH.
IUIS peLIeHMs 3ajay; BlageeT HEOOXOAUMBIMH | 3a[auH, HE
VYmers:  I[Ipumensats MpUEMaMHU  BBITIOJIHEHUS | 3aTPYAHAETCS C OTBETOM
MaTeMaTHYEeCKWi  ammapar MPAaKTHUYECKUX 3aJaHUH, | TIPU BHUJOU3MEHEHUHT
YpaBHEHUIl MaTeMaTHYeCKON HO  3aTpydHseTcss  C | 3aJaHui, MIPaBUIIBHO
¢u3uku g peuieHus NpUMEHEHHEM  3HaHWH, | 0OOCHOBBIBAET
MaTeMaTUYECKHX 3a/1a4; CBA3aHHBIX C HOBBIMH | IPUHATOE peleHue,
Brnanets: Hasbikamn HEeCTaHAAPTHBIMHU BJaJeeT
IpuMEeHeHNs ~ OCHOBHBIMU 3aJlayaMH.  IOKa3bIBaeT | Pa3HOCTOPOHHUMHU
[IOJIOKECHUSAMU .
JTOJIKHBIN YpOBEHb | HABBIKAMH H TpHEMaMH
KJIIaCCHYCCKHX pasaciioB
o c(hOpMHUPOBAHHOCTH BBINOJIHEHHUS
MaTeMaTU4eCKOM  HayKH,
0a30BBIMH  WICAMH U KOMIIETEHLIUH. MPaKTUYECKUX 3afaHuil,




METOIaMH MaTEMAaTHKH, MMOKa3bIBaCT  JOJKHBIHN
CUCTEMOM OCHOBHBIX YPOBEHb
MaTeMaTHYeCKUX c)OpMUPOBAHHOCTH
CTPYKT Hu .
alIC)EOM};II")H/I‘ICCKHM KOMICTCHIH.
METOO0M.

7.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WM MHbIE MaTepuaJibl, HeOOXOAUMbIE VISl OLEHKH

3HAHMIi, yMeHHUH, HaBBIKOB M (MJIM) OMNbITA /AeSATeJBHOCTH, XaPaKTePU3YIOLIHUX JTaNbl

(popMupoBanus KoMIeTEeHIIUI B IIpolecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Aol e

S

9.

Bonpocwt no xypcy
VYpaBHEHHs] MaTeMaTH4ECKON (PU3UKH

Ornpenenenne 0OBIKHOBEHHOTO AH(depeHIInanbHoro ypaBHeHus n — ro nopsaka (OY — n) u
ero knaccuueckoro pemenust; (OAY — 1), reoMeTpuyeckoe UCTOIKOBAHUE €TO PEIICHHUS, TOHSITHE
WHTETpaJIbHAST KPUBas.

YpaBHEHUS ¢ pa3fAeNeHHBIMU U C PA3IENSIONIUMUCS IEPEMEHHBIMU 1 METOIUKA UX PELICHHS.
Jluneitnoe OY — 1 (JIOAY — 1) u MeTobI X peLICHHS.
ONY B nonubix quddepeHnnanax 1 METOIbl UX PEIICHUS.

3amaga Komm, TeopeMa CymIeCTBOBAaHUS M EIWHCTBEHHOCTH KIlacCHYecKoro pemieHus (6e3
nokazatenberBa) st OAY — 1 u OJY — 2. Tlonsitue yactHoe, ob1ree, 0co00e pereHusl.

JIOAY — 2 ¢ nocTtossHHBIMU KOAh(DHUIIMEHTAMH U METOJIBI MX PEIICHHS.

3anayva IlItypma — JInyBuiiis, cOOCTBEHHbBIE 3HAUEHUS U COOCTBEHHBIC (DYHKIIUU.

Omnpenenenne ypaBHEHUS B YAaCTHBIX MPOHM3BOAHBIX BTOPOTO MOPSIKA C ABYMS HE3aBUCUMBIMH
nepemeHHbiME (YUII — 2) u ero knaccudeckoro pemienus. Jluneitasie YUII — 2 (JIVUII — 2) ux
kinaccuukanusa. XapakTepUCTHUECKOE ypaBHEHHE, XapakTepucTuku. Kanonwdeckue (Qopmbl u
cxema npuBeaeHus oomero JIYUII — 2 kK kaHOHHYECKOMY BHITY.

Knaccuueckue ypaBHeHuss marematuueckoid ¢usuku ( ypaBHeHust [lanamOepa, Ilyaccona —
Jlarmaca, ®ypre). KoppekTHOCTh TOCTAaHOBKM HAYaJIbHO — KPAeBbIX 3a/1a4 JUIsl OTUX ypaBHEHHI.

10. Ypasuenue Jlanambepa u ero obmiee pemenne. 3anada Komw s ypaBHenus [lanambepa, ee

pelIeHre U KOPPEKTHOCTh MOCTAHOBKHU.

11. Xapaxrepuctrueckuii TpeyronsHuk. 3agada JlapOy, MX pelleHHe B KOPPEKTHOCTh TOCTAaHOBKH.

12. XapakrepucTuduecKHMii 4YETBIPEXYTONBHUK. 3amaua l'ypca , ee pelIEHME M KOPPEKTHOCTh

IIOCTAHOBKHM.

13. Cmemannas kpaesas 3agaua (CK3) nis ypaBHenus JlanamOepa, eqMHCTBEHHOCTD, €€ PEIICHUS;

AJId CJIy4dacB:
a) OJHOPOAHOI'O YpaBHCHHA C OAHOPOJAHBIMU KPAaCBbIMU YCIIOBUAMMU,

0) HEOTHOPOAHOTO YPAaBHEHHUS C OJHOPOHBIMUA KPACBBIMH YCIIOBHUSIMU;

B) HEOJHOPOJHOTO YPABHEHUSI C HEOJTHOPOJAHBIMH KPAE€BBIMU YCIOBUSIMH.

14. 3apaua Koy, st ypasaenus ®ypbe, €MHCTBEHHOCT €€ PELICHHUS.

15. CK3 pna ypasuenus @Dypbe, €IMHCTBEHHOCTh €€ pPeIleHHs. (IPUHLMII DKCTPEMyMa M €ro

CJIC/ICTBHS).



16. Pemenne CK3 ms ypasaenus ®ypbe, METOIOM Pa3IeIeHUs IEPEMEHHBIX IS
a) OHOPOJHOTO YPAaBHEHHUS C OJTHOPOJIHBIMU KPA€BbIMU YCIIOBHSIMH;

0) HEOJTHOPOAHOTO YPaBHEHHUS C OJHOPOJAHBIMU KPA€BBIMH YCIOBUSIMU;

B) HCOIHOPOAHOTO YpaBHCHUA C HCOAHOPOAHBIMU KPACBbIMH YCJIOBHAMU.

17. Pemenne 3anaun Koy, 1us ypaBHenus Oypbe, ¢ IOMOIIBIO (PyHIAMEHTAIBHOTO PENIEHUS.

18. EnuncrBennocts pemenns 3anaun Komm, 11 ypapaenus Oypee.

19. ®ynnamenransnoe pemenne ypasaenus Jlamaca B IIOCKOM U POCTPAHCTBEHHOM CITydasiX.

20. Oneparop Jlannaca u ¢popmynsl ['puna 1is Hero.

21. Onpenenenne rapMoHUYECKOM (QyHKIIUK M €€ UHTETPAIBHOE MPEACTABIIEHHE.

22. Tlocranoska 3amau Jupuxne, Heiimana, Ilyankape mis ypasHenus Jlarutaca. BHyTpennme u
BHEIITHHE 3a/1a4H.

23. TIpUHIHUI SKCTPEMYMa TaPMOHUYECKOM (DYHKIIUK M €70 CIEACTBHS.

24.TeopeMa eMHCTBEHHOCTH pelIeHui 3anau Jupuxie u Helimana.

25. Teopema 0 cpeHEM 3HAYEHHH TAPMOHMYECKON (DYHKIIMH.

26. ®opmysa MHTErpUPOBAHUS 110 YaCTAM IS TAPMOHUYECKUX (YHKIHMI Kak CIEACTBHE (OPMYJIBI
['puna.

277. Pewenue 3anaun Jupuxiie Juist KpyroBoi oomaactu metogom @ypoe.

28. Unrerpan u sapo Ilyaccona.

29. Tlpencrasnenue perenus 3anau Jupuxie u Helimana ¢ momonisio Gpyrkimu ['puna.

30. Pemenne 3ama4 Jlupuxie i1 Kpyra ¢ oMo Gysknun I'puna.

Ilpumepnule sapuanmul KOHMPOILHBIX PAOOM

Tema: « IuddepenunanbHpie ypaBHEHHS N — IO MOPSAKA»

Konumponwvnasa paboma Ne 1

1. Haiigure obmee pemenue OJY — 1 :

, X - 2 , 2
Ly =—-—; II. v =xe ™ ;
X
L v =2y- x; Ly ==- =,
x oy
[ Vv +xy =4x; II. y'+xy =sinx;
2. Haiinure obmiee pemenue OY — 2:
[ y'+4y +13y =sinx; I y"- 2y"- 3y =e*;
3. Haiigute pemenne 3agaun Komm :
2
L (-x)y-y=0, »0)=I; 1. y :J’_z_ Yo =1;
X X
L. y-9y =2-x, »(0) =0, y(0)=L 1.

y +4y =2cos2x, y(0) =0, (o) =4.



Tema: «ypaBHeHHe MaTeMaTHYeCKOH (PU3MKHN».

Konmponvnaa paboma Ne 2

CTpykTypa U copepKaHue AUCIUILINHBI «YPaBHEHHSI MaTEMaTHUYECKON (PU3UKU» TAKOBHI, YTO
IMPOBECPUTH 3HAHUA M YCBOCHHC MAaTCpHaia C MOMOMIBIO TCCTHPOBAHUA C YKa3aHWM BApHWAaHTOB OTBCTA
HEBO3MOXXHO, XOTSI Obl MOTOMY, YTO CTYAEHT HMEET BO3MOXHOCTb HPOBEPUThH IPABUIBHBIA OTBET
HEINOCPEICTBEHHOM MOJCTAHOBKOM B UCXO/HBIE IaHHBIE 3a1a4H.

[loaTomMy mpejuiaraeTcst TECTOBE JIOMAIlHUE KOHTPOJIbHBIE pabOThI, TpeOYOIUE pEIICHUs
3aga4 U OpUMEpPOB, MCIIOJIB3Yys IIPU 3TOM TGOpeTI/I‘IGCKI/Iﬁ MaTrcpuall U ACMOCTpUPYA €€ IMOHHUMAHUC U
YCBOEHHE.

Tect Nel

1. TlpuBecTu K KAHOHHYECKOMY BHIY ypaBHenue U, +2U, - 3U =0,

2. Haiith pemrenne ypasuenms U, =0, ynoenersopsiomee ycaosuaM Komm  Ulx,x) =x7;

w.-u) =0

y=x

3. Pemmwrs 3amauy Komm: U, - U, =0 U (x,0) =cosx, ucxonst us dbopMyIbl pemieHus 3aaud B
o0meM ciyyae.
4. Haiitn 3KCTpeMyM rapMoHu4eckoil ¢yHkuuun U (x,y) =xy B Kkpyre x°+y> <1, ucxoms wu3

MIPUHITUTIA DKCTPEMYyMa.
Tect Ne2

1. TlpuBecTu K KAHOHMYECKOMY BHIY ypaBHenue U, +4U  +5U =0,
2. Haiitu peurenne ypasrenus U, - U, =0 yrosneropsomee ycnoBusiM Komm U(x,0) =3x7;

U (x,0) =0

3. Pemmts 3amauy Komm: U, - U, =0, U(x,0) =x, ucrions3ys m3BecTHY!0 (OPMYITy peIICHHs
3amaun Komm.
4. CdopmynupoBarts 3a1auy Jupuxiie 1y mpsSIMOYToJIbHOM o0yactu @ =x b, ¢ =y =d u HalTH ee

peuienue metogom Dypee.

Tect Ne3



IpuBecTH K KAHOHMYECKOMY BUy ypaBHenue U.. - 2U, +U =0

Haiitn pemrenne ypasHenns U.. =0, ynouerBopstomee yeioBuaM Komm  Ulx, x) =0;

b

(Ux - Uy)| =x"

y=x
Peumts 3amauy Komm: U, - U, =0, U(x,0) =sinx, ncxons u3 GopMyiIsl pelcHus 3a1adud B
o0miem ciyJae.

Beimicats ypaBuenust Jlammaca U, +U,. =0 B mojispHOW CcHCTEeMe KOOPIMHAT M HAWTH €ro

(byHIaMEHTaJIbHOE peLICHHE.

Tect Ned

[MpuBecTH K KAaHOHWYECKOMY Buy ypaBHenue U, +2U,, +U, =0

Haiitn peuwrenne ypasHenns U.. =0, ynosiersopsiomee yeaouaM Komm  Ulx,- x) =0

5

(UX +Uy)| =x"

y=x
Peumnts 3amauy Komm: U, - U, =0, U(x,0) =x?, ucxons u3 (OpMyNEl pelleHHs 3ajaud B
oOmeM ciydae.
JlaTe ompejieJieHME TaPMOHMYECKOM (YHKIMM M HPUBECTH IIPUMEPHI JUI  OJHOMEPHOTO,

JIBYMEPHOT0, TpEXMEPHOTo ypaBHeHus Jlamnaca.
Tect Ne5

ITpuBecTH K KAHOHWYECKOMY Buay ypaBHenue U, +2U, +5U =0,

Haiit pemenue ypaBuenust U, - U,, =0 ynosnersopsiroree ycmosusim Komm U (x,0) =0;
U, (x,O) =3x7,

Peumts 3agaay Komm: U, - U, =0, U(x,0) =3x+1, ncxons u3 GpopMylsl pelICHHs 3a1a9u B
o0miem ciydae.

CoopmynupoBars 3amaun upuxie u Heiimana mnst ypasaenus Jlammaca U, +U,, =0 B kpyre

x> +y> =1 W NPOBEPUTH YCIIOBHE Pa3pelInMOCTH 3a1aun HeliMaHa [Uisl KOHKPETHOH (YHKIUH.
Tect Ne6

[IpuBecTH K KAHOHMYECKOMY BUay ypaBHenue 2U ., +3U  +U, =0,



2. Haiitu pemenne ypasuenuss U.. - U, =0  ynosnerBopsiomee ycnosusm Komu U (x,0) =x;
U\_(x,O) =x7.

3. Pemmrs 3amauy Kormm: u-uv.,.=0, U (x,O) =2x>+1 , IcxoAs u3 (popMyIibl pelieHus 3a1a4u B
o0miem ciyJae.

4. Tlokaszatb, urto ¢yHkima  Ulx,y) =In\/x> + > rapMoHHWdYeckas BCIOAy B IUIOCKOCTH, 3a

HCKIIIOYCHUEM HAa4aJI0 KOOpJAMWHAT.

Tect Ne7

1. TlpuBecTH K KAHOHHYECKOMY BUAy ypaBHeHue 2U ., - SU, +3U =0,

2. Haiitu pemrenne ypasaenuss U, =0, ynosnerBopsiornee ycinoBusM Koru Ulx,- x) =x?;

w. +u) =0

y=x

3. Pemmts 3amaay Koum: U, - U, =0, U(x,0) =4x+5 ucxoms u3 GopMyIisl PeLICHHS 3a1a9H B

o0rmiem ciyyae.
( )1 T T
4. Tlokasath, uro ¢yukuus Ulx,y,z) =— rne r = /x> +»’ +z° yH0OBJICTBOpsET ypaBHeHHIO Jlariaca
-

U, +U, +U_. =0 ge3nerme r #0.

7.4.Metoauyeckue MaTepHaJibl, ONpeae/siOIIde MPoUHeaypPbl OLEHUBAHMS 3HAHMHA, YMeHMI,

HABBIKOB U OIIBITA 1€eSITeJILHOCTH, XapPaKTEPU3YIOLIUX 3TANbI (JOPMHUPOBAHMS KOMIIETEHLMIT

IIporpaMmMa MUHEMYMA PUMEPOB M 33124 /Il MPAKTHYECKHUX 3aHATHII Kypca.
1. Haittu pemenne OJY — 1: D)y’ + » =x*, 2) x(l+ y) + w1+ x) =0, 3) y1g =y, 4)
(1 +x2)dy - xydx =0, 5) y'sinx =ylIny  6) (1+e )yy' =e",7) y' +x’y=x’,8)
(3 + 3002 + (17 +3x2 )y =0, 9) y '+ ycosx =sinxcosx, 10) ye  dx + (1+ e )av =0, 11)
y'+3y =e™,
2. Beimmcats 11000€ JIMHEHHOE anredpandeckoe ypaBHeHHE, COCTaBUTh JuHeHoe OJY — 1, ais
KOTOPOTO BEIOpaHHOE areOpandecKoe ypaBHEHUE SBIISIETCS XapaKTEPUCTHUECKAM U HANTH ero

pELICHHE C IIOMOUIBIO PEILIEHHS aIreOpandecKoro ypaBHEHHU .
6

Hanpumep: 5k +6 =0, 5y +6y =0, y =ce 5+

3. Brimucats 11006l TpU OJJHOPOAHBIE ypaBHEHHS U3 1.1 B nuddepenmansHoi hopme u
IIPOBEPUTH SIBJISIFOTCS JIX OHU YPAaBHEHUSIMU B TIOJHBIX U depeHimanax.



M(x,y) =y- x’; N(x,y) =x;

Hanpumep: 1) xy ' +y =x3;2) xdy+ ydx =x’dx3;3) xdy +(y- e =0;

oM — ON
Ay > ox

1

9

.

4. Beimucats m00b1e TpH quddepeHmpyemMble (GyHKIMN ABYX HE3aBUCHUMBIX ITEPEMEHHBIX,
MPUPABHATH UX NepBbIe U depeHnnaibl Hyo, HailTh perieHne noimyueHHsix OY — 1, kak
ypaBHEHMH B NOJHBIX AU depeHnnanax.

Hanpumep: U =xsinlx’ - y), U, =sinlx” - )+ x2xcoslx’ - y); U, =xcoslx>- »),

[sin(x2 - y)+x2xcos(x2 - y)de +xcoslx? - y)dy =0. Pemenne: xsinlx’ - y) =const . Jlanee

POBEPUTH 110 POpMyIIe U(x,y) = fM(t,y)dt + fN(xo,t)dt

5.

Xo Yo

Brinucars 1r00ble TPU KBAIPATHBIX YPABHEHHMS, OJMH U3 KOTOPBIX MMEET JBa Pa3JIMUHBIX
JeHCTBUTENBHBIX KOPHS, IPYTOii — 1Ba KOMILIEKCHBIX KOPHSI, TPEThE — OJMH KPATHBIH KOpeHs. 1o
5THM ypaBHEHUAM cocTaBuTh OJIY — 2 ¢ MOCTOAHHBIME KO3 PUIIMEHTAMH, IS KOTOPBIX OHH
SABJIAOTCS XapaKTCPUCTUICCKUMU U HAUTH UX O6H_[ee PCUICHUC.

Hanpuwmep: 1) k> +5k+6=0<>»"+5y"+6y =0,

2) kP +k+1=0 " +y ' +y=033) k> +2k+1=0< 3" +2y +y =0,

l V3 V3

Pemenue: 1) y :Cle-h + Cze'3“"; 2) v :ei—x C, COSTX +C, sinjx ;

3) y=(Cx+C,)e ™.

s coctaBienHsix no .5 O[Y — 2 paccMoTpeTh HEOAHOPOHBIE CITyYan, KOTIa MPaBbI€ YaCTH
ypasrenns /(x) sanaHHbIe KOHKpeTHBIe QyHKLMN, HApUMep v + 5y + 6y =x. Haiitn
pEeIlIeHNE ITUX HEIMHENHBIX YpaBHEHUM MeTo10M JlarpaHxka.

7. CoctaButh JIVUII — 2, 11151 KOTOpbIX BBIOpaHHbBIE B 1.5 KBaJpaTHbIE YPaBHEHUS SBIISIOTCS

XapakTepUCTUYeCKUMU. HaliTh XapakTepUCTUKHM JTUX YPAaBHEHUN U IIyTEM 3aMEHbI IEPEMEHHBIX

IMPUBCCTH UX KAHOHUYCCKUM BHJaM 3allCH.

8.

10.

11.

12.

Haiitu pemenus 3agaun Komm, JapOy, ['ypca COOTBETCTBEHHO ¢ HAYaJIbHO — KPAaeBBIMU
YCIIOBHAMHM U(x,0) = r(x), U, (x,0) = 7(x) ; U(x,0) :f(x), U, (x,- x) :f(x)
Ulx,x) =7(x), U, (x,-x) =f(x) Pacemorpers ciyuan
f(x) =Xx; f(x) =x7; f(x) =sin x; f(x) =cos x; f(x) =e" - 1; f(x) =1gx; f(x) =Inx,
Ocy1iecTBUTh TPOBEPKY MPABUILHOCTH MOJYYEHHOTO PEIICHUS B CIIydae KOPPEKTHOCTH
MOCTaHOBKY U TIOTIPaBUTH KPAeBbI€ YCIOBHS TaK, YTOOBI OBLIIM COOIIO/ICHBI YCIIOBUS
COIIACOBAHUs, B CIy4ae HEKOPPEKTHOCTH MOCTAHOBKH.
Haiitu pemenne 3agaun Kowmu qis ypaBHenust @ypbe 1o 3aJaHHOMY Ha4aJIbHOMY YCJIOBUIO
U(x,O) :f(x), JUISL CITy4aeB f(x) =Xx; f(x) =x7: _f'(x) =sin Xx; f(x) =COS X.
Boinucats B Buze cymmsl psja pemenue CK3 ns ypaBHenus JlanamOepa ¢ HyJ1eBbIMU
KpaeBbIMU YCJIOBHSIMU U HAYAJIbHBIMU yCIIOBUSIMU

U(x,O) =T(x), U, (x,O) =1 (x) , 0 <x <x xorma 7(x) =x; vix) =x; 7(x) =sinx;

b

1x) =cos x .

HemocpencTBeHHBIM BBIUMCICHUEM TTOKA3aTh, UTO (YHKIIUS TapMOHHYHA (HETapMOHUYHA) TIPH
U(x, 1) =xy, Ulx, 1) =x+ 7, U(x, 1) =x-y°, Ulx, 1) =chx + chy .
[TpoBepuTh rapMOHUYHOCTH (PYHKITHIA

N
U(.t,_v) —cos xsin V; U(x,_v) =COS X COSs V; U(x,y) =chxshy, U(.r,_v) =In \fx‘) +17



U
13. TIpoBepuTh CBOHCTBA FApMOHUYECKUX (DYHKIIUH Jﬁa—n ds =0 ;
P

1

U(x, )=~
0o Yol T R

JU(L y)dS, Iyl x)? + (- y,)* =R* u npusmun

Iy
SKCTpeMyMa B Kpyre x° + > =1 ju1st QyHKumiA Ulx, ») =xv; Ulx,y) =x7 - 32,
14. C nomouisto psina @ypee win uaTerpana [Tyaccona HaiiTH TapMOHHYECKYIO B Kpyre x° + y” <1

dyHKmIo Ha Tpanune 7 : x° +y? =1, ynosneropsontyio ycnosuio Jupuxiae U . =sin2p;

U|I‘ =C0s2¢.

15. Tloctpouts pyHKIMIO ["prHA IJIs TOTYTIIIOCKOCTH M BBIIMTUCATH C €€ MOMOIIBIO PEIICHUE 3a/1a91
Jlupuxie ¢ kpaessiM yeaouem Ulx, y) =x? |

8.IlepeyeHb OCHOBHOI U JOMOJTHUTEIHLHOI Y4e0HOI JUTEPATYPbI, HE00XO0TUMO¥ AJI51 0CBOECHHS UCHUILIUHBI
(Moaynst) 1O TUCHUILIMHE «YPaBHEHUS MAaTEMaTHUECKON (QUBUKIDY
8.1. OCHOBHAS IMTEPATYPA

1. BacumeeBa A.b, Measeges ['.H., TuxonmoB H.A., VYpasrumpnuna T.A.
Juddepenunanbible W HMHTErpajbHbIE YpPaBHEHHUS, BAapUAIMOHHOE WCUUCICHHE B
npuMepax U 3ajgadax: YuebHoe nmocobue 3-e uzn-e usa-o «Jlanw», 2010-432c.

2. 3amopoxen [.M. 3.33 PykoBOACTBO K pEHICHHIO 3aJad MO MATEMaTHYECKOMY aHAIIU3Y:
Yyebnoe nocobue 7-e usa. Uza-so «Jlauo», 2010.-464c.

3. IlaBnenko, A. H. VYpaBHeHuss matemaruueckoil ¢usuku: ydeOHoe mocodme / A. H.

[TaBnenko, O. A. IluxtunpkoBa. — OpenOypr: OpeHOyprckuil rocyaapCTBEHHBIH
yausepcuret, ObC ACB, 2013. — 100 c. — ISBN 2227-8397. — TeKcT : 31eKTpOHHbIH //
DIIeKTPOHHO-OMOIHOTEUHAS cucrema IPR  BOOKS: [caiiT]. —  URL:

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

4. IInuyrun, b. FO. YpaBHenus matrematnueckoi pusuku: kype aexuuii / b. FO. IInuyrus, A.

H. Ilmuyruna. — Owmck: OwMckuil rocynapcTBeHHb yHuBepcuTeT uM. O.M.
Hocroesckoro, 2016. — 180 c. — ISBN 978-5-7779-1976-2. — TeKcT : dIeKTPOHHBIH //
DNIeKTpOHHO-OMOIHOTeUHAS cucrema IPR  BOOKS: [caiT]. —  URL:

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

5. Kocrenkas, I'. C. VYpaBHeHHs MaTeMaTHdeckoll (HU3UKK AITUOTHYECKOTO U

napabonmdeckoro TunoB: ydeOHoe mocobue / I'. C. Kocreukas, T. H. Paguenko. —
PocroB-na-Jlony, Taranpor: U3natensctBo FOxxHOTrO denepanbHoro ynusepcureta, 2017.
— 116 c¢. — ISBN 978-5-9275-2477-8. — TeKcT: 3JIEeKTPOHHBIN // DIEKTPOHHO-
OnbIMoTeUHAS cucrema IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/87943.html

8.2. JOITIOJIHUTEJIbHASA JIMTEPATYPA

1. Bbumamse A.B. YpaBHenue matematndeckoi ¢pusuku. M.: Hayka,1976r..


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

2. bunamse A.B., Kamunuuenko J[.®. COOpHHUK 3a1a4 10 YPABHEHHAM MAaTEMATUYECKON (DU3MKH.

M.: Hayka, 1977r.

CmupHoB M.M. 3anauu o ypaBHeHUsIM MatemaTuyeckon ¢pusuku. M.: Hayka, 1977t
TuxonoB A.H., Camapckuii A.A. YpaBHeHne maTeMaTinueckoit pusuku. M.: Hayka,1972r.
Apamanosuy W.I'., Jlesun B.1. YpaBuenue marematnueckoid pusuku. M.: Hayka, 1969r.

Apcenun B.B. Metoasl matematnyeckoit ¢pusuku. M.: Hayka 1974r.
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TuxanoB A.H., BacunbeBa A.b., CemnukoBa A.I'. Jluddepennuanpasie ypaBHeHHs. — M.:
Hayxka, 1980r..

2. lxoneuuk, Anddepernmansasle ypasHenns. — M.:Beicias mkosa,1963r.

3. MartseeB H.M. [luddepennmansupie ypaaenus. — M.: [Ipocsemenue, 1 988r.

4. Ouan l0.C.Metonpl maTemaTudeckoit ¢puzuku. M.: Beicmasmikosna,1967T.

9. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «UHTepHeTY,
HEO0XO0AMMBIX IJISl OCBOCHUS IMCIUIJIMHBI (MOLYJIs1)

1) Bukunienus http://ru.wikipedia.org/wiki

2) O6pa3oBaTenbHBIN MATEMATUYECKUHN CAUT « IKCTIOHEHTa»

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

3) Mup maTeMaTU4eCKUX ypaBHEHHM

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

4) Allmath.ru . Bes MmaTemaTrka B 0 JHOM MecTe!

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

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

6) Www.mathedu.ru

7) www.libgen.info

10. MeToauueckue yKazaHus JAJsi 00y4arOIIMXCS M0 OCBOCHHI0 TUCHMILINHBI (MOTYJIs1)

Jis u3ydyeHus Kypca CTyJeHTaM HE0OXO0IMMO HCIIOIb30BaTh JIEKIIMOHHBIN MaTepuai, y4eOHUKU U
yueOHble T1OCOOMS W3 CHMCKa JINTEpaTypbl, CTaTbl W3 MNEPUOAMYECKHUX U3JaHUM, pecypchl
MH(GOPMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET»

Kpome Toro, 1enecoo0pa3HO HCIONB30BAaTh  CICAYIOUIME  METOIMYECKHE
MaTepuabl:

1. BapuaHTBl KOHTPOJIBHBIX Pa0OT U TECTOB.

2. 3amaum 1715 MPaKTUYECKUX 3aHITHIA CAMOCTOSITEIFHON pPaOOTHI

3. Pa3maTounslii MaTepuan ajs IPaKTHUECKUX 3aHITHHA.

4. 3agaHus JUIS TPOMEKYTOYHOTO U TEKYIIETO KOHTPOJIS 3HAHUHN CTYJICHTOB.


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

5. DnexkTpoHHyI0 0a3y JTaHHBIX IO JUCITUILINHE.
6. PaGouue TeTpaau CTyI€HTOB.

I[J'IH TCOPCTUUCCKOTO M IMPAKTHYCCKOI'0 YCBOCHUA IUCHUIIIIMHBL OOJIBIIIOE 3HAYEHUE WMEET
camMocCTosITeNlbHAasE padoTa CTYACHTOB, KOTOpas MOXET OCYIUIECTBIATHCSA CTYACHTaMU WHAUBHIYalbHO U
0] PyKOBOJICTBOM ITPETIOIaBaTEIIsI.

CamocTosTenbHass paboTa CTYIACHTOB, NMPEAYCMOTPEHHAS yU4EOHBIM IJIAaHOM B 00bEME HE MEHee
50-70% oOmiero koiW4yecTBa 4YacoB, HampaBlieHa Ha Oosiee TIyOOKOE yCBOEGHHE H3y4aeMOro Kypca,
(GbopMUpOBaHHE HABBIKOB HCCIIEOBATEIbCKOM padOThl M OPHUEHTHPOBAHHME CTYJEHTOB HA YyMEHHE

MNPUMCHSATb TCOPCTUUCCKUC 3HAHUS HA IIPAKTUKE.

Ilocne usyuenus meopemuueckoeo mamepuaid «YpaBHEHUS MaTeMaTHUYeCKOW (QH3UKM»
CTy,Z[GHTBI JOJI’)KHBI .
3HATh:

— OCHOBHBIE THITbl YPaBHEHUI MaTeMaTU4eCKO (PHU3HKH;

— BBIBOJ] OCHOBHBIX YpaBHEHHH MaTeMaTHUeCKON (PU3UKH;

— ypaBHEHHE KoseOaHUe CTPYHBI;

— YpaBHEHHUE KojeOaHHe CTEPIKHS;

— ypaBHEHHE KoJieOaHne MEMOpaHBI;

— crocoObl 33JaHNs Ha4alIbHBIX U KPaeBbIX YCIOBUM;

— YpaBHEHHUE PAaCIIPOCTPAaHEHUE TEIlIa B CTEPIKHE;

— II0CTaHOBKA 3ajauu lupuxie.

Ymers:

— BBIBOJUTH OCHOBHbBIEC YPAaBHEHUSI MAaTEMATUUYECKON PU3UKU;

— pelaTh ypaBHEHHsI MaTeMAaTH4YE€CKON (U3UKU U3BECTHBIMU METO/IaMU; PEIIaTh KPAaeBble 3aJauu s
YPaBHEHHUI B YACTHBIX IIPOU3BOJHBIX METOAOM PA3/AEIEHUS IEPEMEHHBIX U METO/IbI [IOCTPOCHUS
¢ynkunu ['puna;

— CTPOUTh 3aMKHYTbl€ pEUICHHs] JMHEWHbIX YpaBHEHUN B YaCTHBIX NPOU3BOAHBIX JUId oOiacTeil
KaHOHUYECKOH (OPMBI.

Baanern:

— HaBBIKAMH pPEIICHUs MPAKTUUYECKHX 3aJ]ad ¢ IOMOIIbIO YPaBHEHUM MaTeMaTH4eCKON (hU3HUKH.

Jns ycremHoro ocBoeHUs y4eOHOro MaTepuana Kypca «YpaBHEHHs MaTeMaTHUeCKOH (QU3UKN»
TpeOyIoTCsl cucTeMarhyeckass paboTa MO M3YYCHUIO JIGKIMHA W PEKOMEHIyeMOH IUTepaTyphl, PEIICHHIO
JOMaITHUX 33/1a4 W JOMAaITHUX KOHTPOJBHBIX PalOT, a TakKe aKTHUBHOE ydacTHE B pabOTe MPaKTHUECKUX

3aHATHUH.



[lokazaTeneM OCBOEGHMSI Marepuaia CIYXUT YCHEIIHOE pelIeHUE 3aJad MpeiaraéMblX JOMAIIHUX
KOHTPOJIBHBIX PaOOT U BBITIOJIHEHUE ayJUTOPHBIX CAMOCTOSATENbHBIX U KOHTPOJIBHBIX PadoT.
B kauecTBe OLICHOYHBIX CPEACTB MPOrPAMMON TUCHHUILIUHBI MPETyCMaTPUBACTCS:

® TCEKYIINUN KOHTPOJIb (ayIMTOPHBIE KOHTPOJIbHBIE paOOThI, TOMAIITHUE 3a/1aHNUS).

CDOprl meKyweco, nNPpoMedNCYymovHoc0 U uUnoco6020 KOKmMpOo.Jisl.

Texkywuii KOHMpOL.
- CaMocTOsITeIBHBIC PAOOTHI
- UnauBuyanbHbIe 3a1aHus

- Onpoc CTyIeHTOB
IIpomedsicymounulil KOHMPOIb:
- KontponpHas pabota o kypcy
HUmocosvlii koHmponw:
- 3a4eT

11.Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOIHIl, HCIIO0JIb3yeMBbIX MIPH
OCYIIECTBJIEHHH 00PAa30BaATEJIbHOI0 MPOIecca Mo JUCHHUIINHE (MOIYJII0), BKIKOYas
nepevyeHb MPOrpaMMHOI0 odecnevyeHnss U HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

1. DneKkTpoHHas OWOIMOTEeKa Kypca, KOHCHEKTHl JICKIWH, 3aJaHusl IS
MPAKTUYECKUX 3aHATUNA U CAMOCTOSATEIHLHOW padOThI, BAPUAHTHI TECTOBBIX 3aJaHUU IS
MPOBEPKH TEKYIIMX U OCTATOYHBIX 3HAHUM CTYJIEHTOB, BAPUAHTHI 33JIaHUI NI TEKYILETO
U TIPOMEKYTOUHOT'O KOHTPOJISI 3HAHUN 00YyUarOIINXCst

2. KommnbsrorepHoe U MynbTUMEAMITHOE 000pyioBanne MUY

3.  Meroauueckue peKOMEHAAIMH TT0 U3YUYEHUIO AUCITUTIIUHBI.

12. Onucanne MaTepuaJIbHO-TEXHUYECKO 0a3bl, HEOOXOAMMOM 1JIA OCYIIeCTBJIECHHS
00pa3oBaTeILHOIO NMpPoIecca Mo AMCUUILINHE (MOIYJII0)

I[JISI MMPOBCACHHUA JICKHMOHHBIX U MMPAKTHUYCCKUX 3aHATHH UMEIOTCS ayJJUTOpPUH, OCHAILICHHBIC BCEM
HGO6XO,HPIMOI>'I MeOenp0 U HHBCHTApPCM. I[J'IH OTACIBHBIX 3aHATHH AYAUTOPHHU OCHAIICHBLI IIPOCKTOPOM,

HOYTOYKOM ¥ MHTEPAKTUBHBIM SKPAHOM JUIS IEMOHCTPAIMH CIIAHI0B | T.II.
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