degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: VYpaBHeHHs1 MaTeMaTH4eCcKol (pU3NKU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: ®Du3KKa NEPCIECKTUBHBIX TEXHOJIOTUI: JIEKTPOHNUKA ¥ KBAHTOBBIE TEXHOJIOTUU

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (BeceHHMI) - DK3aMEH

AynutopHbIX yacoB: 135 Bcero, B TOM 4HCIE:
JIeKIH: 75 vac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 150 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 315, Bcero 3au. ex.: 7

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocTaBui: B.U. 3y6oB, 1-p ¢huz.-MaT. HayK, nmpodeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA

B kypce m3yuarorcs OCHOBHBIE KpaeBble 3a/auM Maremarudeckoil ¢usuku. [IpuBomaurcs kimaccupuxanus
JTMHEHHBIX Au(d(depeHIHaTbHBIX YPaBHEHUH C YAaCTHBIMHU IPOW3BOJHBIMH BTOPOTO MOPSIKA, OCHOBaHHAs Ha
UX NPUBEJCHUU K KAHOHUYECKOMY BHy. BBOANTCS MOHATHE XapaKTepHCTUUECKOI TOBEPXHOCTH.

[ToxppobHO paccmarpuBaercst Kilaccudeckas 3amada Komm Juis ypaBHeHHs KosieOaHUi CTpyHBI. BeBouTCS
dopmyna Jlanambepa, onpeznessiercss 001acTh 3aBUCUMOCTH KJIACCHMYECKOTO PEIIeHUs] OT HAauyaJIbHBIX JIaHHBIX,
JOKa3bIBAaeTCs KOPPEKTHOCTH 3a/1auk. PaccMarpuBaeTcs cMenanHast 3a1a4a sl oJTyOeCKOHEYHOH CTPYHBI.

PaccmarpuBarorcst dnmeMEHTBI Teopuu OO0OOIMIEHHBIX (QYHKIMI: mpeoOpazoBanne Pypbe U CBEPTKA U
0000ménnbIx pyHkuuii, nuddepenuupoBanue npeodpasoBanusi Pypre U CBEPTKM 0OOOMIEHHBIX (YHKLIUH.
Beoautcs monsitue 06o6ménHoro mo JI. [IBapiy pemienus nuHeiHOTO AudQepeHnaIb-HOr0 ypaBHEHHS ©
MOCTOSTHHBIMU KOY()(UIIMEHTaMU B 33JJaHHOW OOJACTH M €r0 BBIYHMCICHUS C MOMOIIBI0 (pyHIaMEHTaIbLHOTO
pemenus. [TocranoBka 0000meEnHON 3amaun Komm anst nuHeiHOTOo AuddepeHnnarbHOro ypaBHEHUs C
YaCTHBIMH TIPOU3BOTHBIMH C IIOCTOSTHHBIMH KOA(PHUIIUCHTAMH.

dyHIaMeHTalbHOE pelIeHne TPEXMEPHOTO BOJHOBOrO ypaBHeHHs. OOoOménHas 3amada Komm s
TPEXMEPHOTO BOJHOBOTO ypaBHeHUsI, (popmyna Kupxropa. EqMHCTBEHHOCTh KIIAaCCHUECKOTO PEIICHHUS 3a1a4n
Komm.

dyHnamMeHTalbHOE pelIeHne ypaBHEeHUs TerutonpoBonHocTi. Popmyna I[lyaccona 0000MmEHHOTO perieHus
3agaun Kommm i ypaBHEHHS TEIIONPOBOTHOCTH KaK CBEPTKA MCTOYHHUKA C (yHIAMEHTAJIBHBIM PEIICHUEM.
[TpuHIMI MakCUMyMa ¥ €IMHCTBEHHOCTh PEUICHUS [T YPaBHEHHS TEITIONPOBOIHOCTH.

Kraccuueckast 1 00001IEHHAs TTOCTAHOBKHM CMEIIAHHOM 3a/1a4¥ JIJIsl OJTHOMEPHOTO BOJIHOBOTO YPaBHEHUS U
ypaBHEHUS TEIUIONPOBOAHOCTH Ha oTpe3ke. Pemenne atux 3agau merogom Oypee.

Cnextp u coOcTBeHHBIE (hyHKIMH omeparopa Jlamiaca B Kpyre HpH TPUBHAIBHOM T'DAaHUYHOM YCIIOBHHU.
VYpaBuenue u Qynkiun beccens. Meroq ®@ypbe moctpoeHuss 0000MEHHOTO pENICHUs] CMEIIAaHHON 3a7ia4d O
KOJIEOaHUSIX 3aKPETUIEHHOMN KPYIIIOi MeMOpaHBI.

Cnexrtp u cobcTBeHHbIe (pyHKIMU orepartopa Jlamnaca—benbsrpamu Ha cdepe TpEXMEPHOTo MPOCTPAHCTBA.
Cdepuueckue dpynkumu. Meton @ypbe nocTpoeHus: 0000IIEHHOTO pelieHus 3a1a4n JIupuxJie B mape.

HNurterpaneubie ypaBHeHuss Ppexarospma BTOoporo poxa. Teopembpl @pexarosbpma sl HMHTETPalbHBIX
YpaBHEHUH ¢ KBaIpaTHYHO-UHTETPUPYEMBIM SIIPOM.

lapmonnueckne QyHKIME W WX CBOWCTBA. TeopemMa O CpelHEM W TPUHIMI MaKCUMyMa JUIs
rapMOHMYECKHX (YHKIUI B TpEXMEpHOM IMpocTpaHcTBe. [loTeHIManbl, X NpPUMEHEHHE /IS PEUICHUS
OCHOBHBIX KpaeBbIX 3a/1a4 Aj1s1 ypaBHenus Jlamaca.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

HU3YUCHUC KOPPCKTHBIX ITOCTAHOBOK KPACBBIX 3aJa4 AJII OCHOBHBIX ,Z[I/I(i)(i)epeHLII/IaIIBHLIX ypaBHeHI/Iﬁ C
YaCTHBIMH NPOU3BOAHBIMU, OCBOCHHUEC AHAJITUTUYCCKUX MCETOAOB PCHICHUS 3THX KPACBLIX 3a4a4 U HUX
MPUIIOXKCHUC K 3a/la4aM THAPOJAUHAMUKH, A3POAUHAMUKU, TCOPUHN TCILJIOIIPOBOAHOCTH U J1P.

33]13‘[]([ JAUCHUIIINHBI

*  WU3y4YCHHE DPA3IUYHBIX THUNOB Au((EepeHUUaNbHbIX YPaBHEHHWH C YaCTHBIMH MPOU3BOJHBIMU H
CBOMCTB pELICHUI KPaeBbIX 3a/1a4 ISl ’TUX YPABHEHUM, XapaKTEPHBIX ISl KaXKOro THUIIA;

. U3y4YEeHUE KOPPEKTHBIX ITOCTAHOBOK KpaeBBbIX 3amad At JuddepeHnunanbHbIX ypaBHEHHH ¢
YaCTHBIMU IPOU3BOAHBIMH PA3HOTO THIIA;

. OBJIQJICHUE AHATUTHYECKUMH METOJaMM pEIIeHHUs KpaeBbIX 3amau uid JuddepeHIHanbHbIX
YpaBHEHUH ¢ YaCTHBIMU IIPOU3BOAHBIMH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEUATh TIyTH €€ PENICHHs

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH omnpeensTh TpaHHIlbl MPUMEHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HAThb!
[J OCHOBHBIE THITHI JU(PepeHINATBHBIX YPABHEHUH B YACTHBIX MPOU3BOAHBIX;
[l ompeneneHue XapaKTepUCTUUECKOI TOBEPXHOCTH;
[J  OCHOBHBIE KpaeBble 3a/aud U1 YPaBHEHUI THIEpPOOIMYECKOro THUIMA, MapaboJMuecKoro TUIa,
SJUIMNTUYECKOTO THIIA;
0  ¢opmynsr Hanambepa, Ilyaccona, Kupxroda pemenus 3agaun Ko 1y BOTHOBOTO ypaBHEHHUS,
[l dopmymny Ilyaccona pemenus 3agaun Komy 11 ypaBHEHHS TEIUIONPOBOJHOCTH;
O METOJ] HMHTerpaja »JHEpPruu JUIS BOJHOBOTO YpaBHEHHS W TPUHIUI MaKCHMyMa IS
apaboIMYEeCcKOro ypaBHEHHUS;
0 merox Dypbe peuieHHs CMEIIAHHBIX 3afad Uil YPaBHEHHsS TEIJIONPOBOJHOCTH M BOJIHOBOTO
YpaBHEHUS;
[J rapMoHHYECKHE (PYHKLIUHU U UX CBOWCTBA;
[0 ¢opmyny [lyaccona pemenus 3agaun Jupuxie st ypaBHeHus Jlamnaca B mape;
[J ocCHOBHBIE CBOMCTBa oneparopa Jlamnaca npu OIHOPOAHBIX KPACBBIX yCIOBHSIX;
[l umHTerpaigbHble ypaBHeHHs Dpearoiabma BTOPOro poja co ciaabo MONSAPHBIMU SIPAMHU, TEOPEMBbI
®penroapMma.

YMETB!
- onpeneniarty TN IuddepeHIraNbHbIX YPaBHEHUH C YacTHBIMH IPOW3BOIHBIMHU; TPUBOIUTDH
yYpaBHEHUS 2-TO MOPAAKAa K KAHOHUYECKOMY BUJLY;
- pemaTh METOJOM XapaKTEPUCTUK KpaeBble 3a/1auu Ha miockocTy (3anaun Komw u I'ypea);
- pemats 3a1auu Ko a7 BOJIHOBOTO YpaBHEHHMS;
- pemath CMEUIaHHbIC 3aJa4H ISl TOyOeCKOHEYHON CTPYHBI;
- pemats 3a1auu Ko ass ypaBHEHHUS TEIUIONIPOBOAHOCTH;
- NPUMEHATH MeToll Dypbe NMpH PeIIeHUN CMELIaHHbIX 3ajiad JUIsl BOJTHOBOIO YPaBHEHUS U yPaBHEHHUS
TEIUIONPOBOAHOCTH; MPUMEHTh (GYHKIMK beccenst mpu pereHnn 3a1ad 11t KpyroBbIX o0acTeif;
- wucnonb3oBarb Meton Dypbe mpu pelmeHur KpaeBbIX 3alad il AUIMITHYECKUX YpaBHEHHMH,
MPUMEHSTH cepudeckre (GYHKIIMU TPU PEIICHNH 3a1a4 JJisl 00JIacTei co chepruuecKoil CHMMETpHEH;
- crpouth ¢QyHkuuto I'puHa 3amaun upuxie A nmpocTedmx obnacTedl W HCIONb30BaTh €€ NpU
pelIeHnN KOHKPETHBIX 3a]1a4;
- pewiats UHTErpaibHble ypaBHeHUsI Dpearoabma BTOPOro poja ¢ BEIPOKICHHBIMU SIIPaMU;
- CBOOWTh K HMHTErpajJibHOMY YpaBHEHHUIO KpaeByl0 3ajauy ¢ momolbpio (yHkumm I'puna mis
COOTBETCTBYIOLIETO AU PepeHINaIBLHOTO ONepaTopa;
- BBIYHCIATH 3HAYCHUS OOBEMHBIX MOTEHILMANIOB, MOTEHIMAJIOB MPOCTOrO CJIOS M JBOWHOIO CIIO,
HCIOJIb30BaTh UX MPH PEIICHUH KPAEBBIX 3a/1a4.

BJIaJICTh:

- METOAaMU M MOAXOAAMH TEOPHH YPaBHEHHMH C YACTHBHIMH HPOM3BOJHBIMH, MPHUMEHSEMBIMH TNPH
peleHny 3a1a4 I'UIPOJMHAMUKH, a3pOINHAMUKY, (PU3NKHU, TECOPETHUECKOI (PU3NMKU, SKOHOMHMKH U 1p.;
- 3HaHUSMH, TNPUOOPETEHHBIMH MpPH M3YYCHHH Kypca YpaBHEHMH MaTeMaTHUeCKoW (HU3UKH,
MO3BOJISIOIINME KOPPEKTHO (hOpMyIHpOBaTh KpaeBble 3a7aqyd MPHU MAaTeMaTHUYECKOM MOJEINPOBAHUH
MPOLIECCOB MIIM OOBEKTOB B Pa3IMYHBIX 00IACTSIX HAYKU U TEXHUKH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




[lpuBeneHne K KaHOHUYECKOMY BHUIY
muQQepeHanbHbIX  yYpaBHEHUH ¢
YaCTHBIMM  TPOM3BOAHBIMH  BTOPOTO

1 . . . 5 6 13
Nnopsiika C JUHEHHOW cTapiued YacThlo.
Knaccudukanuss  ypaBHeHwidt. 3ajmaua
Komm, MeTox xapakTepUCTHK.
BonnoBoe ypaBuenue 1. 5 5 12
3 BomnnoBoe ypaBHeHue 2. 5 5 13
4 3amaga Komn JUTST ypaBHEHUS 5 4 12
TEIUIONPOBOAHOCTH.
HauanbHupie cBegenus o0 omneparope
5 Jlamaca u o 3ajgade Ha COOCTBEHHBIE 5 5 13
3HaYE€HUS TIPU OAHOPOIHBIX KpPaeBbIX
YCIIOBUSIX.
6 3agaga  Jlupuxsme uid ypaBHEHUS 5 5 12
Jlannaca B kpyre.
CmemanHas 3afada JUisi  ypaBHEHUS
7 TEIJIONPOBOAHOCTA Ha OTpe3ke. Merton 4 3 9
®Dypse.
3 CmemanHas 3ajmada Ui ypaBHEHHS 4 3 10
KoJieOaHuil CTPYHBI Ha OTPE3Ke.
Oynkumu beccenst m ux mpuMeHeHHe K
9 pelleHuto  3aJad = Ha  COOCTBEHHBIC 7 4 9
3HA4YEHUS s KPyTIod MeMOpaHsbl.
10 | VYpasuenwus Jlammaca u [lyaccona. 6 4 9
Mertoxn pasngeneHMs HEpEeMEHHBIX B
1 chepuyeckux KOOpJIUHATaX hibiv} 5 4 9
ypaBHenus Jlarutaca B . Cdepuueckne
(GyHKUIMH.
12 |MHTerpanbHbIe ypaBHEHHUS. 5 4 10
13 |3amaua Ultypma-JInyBusis. 7 4 9
14 IToTeHnmans!. 7 4 10
Hroro yacos 75 60 150
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. IlpuBeneHne K KaHOHMYECKOMY BHUAY JIu(QepeHIHATbHBIX ypaBHEHUI JaCTHBIMU

MPOU3BOJHBIMU BTOPOTO MOpPsAKA C JMHEWHOW cTapuieil wacTeio. Kiaccudukaums ypaBHEHH.

3amava Komm, MeToa xapakTepuCTHK.

Bsenenue.

BbIBOJT HEKOTOpBIX ypaBHeHHH MareMarmdeckod ¢usuku. [lpruBeseHWE K KaHOHHMYECKOMY BHJY B
Touke audepeHINaNbHBIX YPaBHEHUI € YaCTHBIMH NPOM3BOAHBIMH BTOPOTO MOpPSIKa OT N
HE3aBHCUMBIX TIEPEMEHHBIX C JTMHEHHOU crapiieii yacthto. Kiaccudukamnus ypasaenuii. [Tonsrue o
3amade Komm m xapakTepuCTHUECKOM NOBEepXHOCTH. IIpuBeneHne ypaBHEHHMI BTOPOro MOpsAKa K
KaHOHMYECKOMY BUAY Ha IUIOCKOCTHU. [IoHSATHE O METO/IE XapaKTEPUCTHK.

2. BonnoBoe ypaBHenue 1.




OO1ee perieHHe OXHOPOIHOTO BOJHOBOro ypaBHeHus. [locraHoBka u pemreHue 3azauu Kow.
®opmyna Jlamambepa. O0nacTh 3aBUCHMOCTH peUICHUs 3aqayd Kommm OT HavYajabHBIX JaHHBIX.
[Mpumep Anamapa HexoppekTHOH 3anmaun (3agada Komm anst ypaBHenus Jlamnaca). [lonsitue 06
0000111eHHOM (HETVIaIKOM) PEIICHUH.

[TocraHOBKa M pelIeHHE CMEUTaHHON 3a/1a4M JIJIsl CMEIIaHHOM 3a/1a4y ISl T0TyOeCKOHEYHOM CTPYHBI
C 3aKPEIUIEHHBIM KOHIIOM. YCJIOBHS COIVIACOBAaHMSI HAYaJIbHBIX U IPAHMYHOTO JAHHBIX.

3. BotaoBoe ypaBHeHue 2.

®opmynsl [lyaccona-Kupxroda penrenuns 3amgaun Komm asisi 0THOPOJHOTO BOJHOBOTO YPaBHEHHUSI.
IMpunuun Troiirenca. Merton Hroamens pemeHus 3agaud Komwu as HEOAHOPOIHOTO BOJIHOBOTO
ypaBuaenus. O6mast popmyna Kupxroda. 3amaua Ko anst BomHOBOTO ypaBHeHHUs. MeTos cycka.
®opmyna Ilyaccona. Jluddysus BomH. ENMHCTBEHHOCTh KIACCHMYECKOTO pemieHus 3amgadn Komm
(MeTon MHTErpaia SHEepPTUn).

4. 3agagya Ko 1151 ypaBHEHUS TETTONPOBOIHOCTH.

3anava Komm /u1s ypaBHEHMSI TEIIIONPOBOAHOCTH.

[TocranoBka 3amaun Komm. ®opmyna Ilyaccona pemenus 3amaun Komm 11 omHOpPOIHOTO
YpaBHEHUS TETUIONPOBOIHOCTH, OeckoHeuHast auddepeHunpyeMocts pemennid. PyHaaMeHTaIbHOe
pewenune. Merton J[roamens mjie HEOAHOPONHOIrO YypaBHeHMs. llpuHnun wmaxkcumyma Uit
napaboIMYecKoro ypaBHEHMA. EJMHCTBEHHOCTh KJIACCHYECKOTro pemieHus 3amgaun  Komm, e€
KOPPEKTHOCTb.

5. HawanpHble cBefieHuss o0 omeparope Jlammaca w o 3amade Ha COOCTBEHHBIC 3HAYCHUS TIPU
OJHOPOJHBIX KPAEBBIX YCIOBHUSIX.

Hauanbubie cBeaenuss o0 omeparope Jlammaca u o 3amade Ha COOCTBEHHBIE 3HA4YCHUS NpPHU
OJJHOPOZHBIX KPAaeBbIX YCIOBUSX.

®opmyiel [puna s oneparopa Jlamnaca. [loctanoBka kpaeBeix 3anad JQupuxie u Heitmana mis
ypaBHeHus1 IlyaccoHa B orpanmdenHoil obmactu. HeoOxoanmoe yciioBHE pa3pelIMMOCTH 3allaud
Heiimana. CUMMETpPUYHOCTb U IIOJIOKUTEJIBHOCTh OIEpaTOpa « » C OJHOPOAHBIMH YCJIOBUSMHU
Hupuxie. 3anada Ha coOCTBEHHBIC 3HAaUEHUs. BelecTBEHHOCTh U MOJIOKUTEIBHOCT COOCTBEHHBIX
3Ha4eHuil. OpTOrOHANBHOCTH COOCTBEHHBIX (DYHKITHIA.

6. 3amaua [lupuxne qist ypaBHeHus Jlammaca B kpyre.

3amava [{upuxme qis ypaBHeHus Jlamnaca B kpyre.

[Moctpoenne QopmanpHoro pemeHust 3anadn  Jupuxie wmeromom @ypee. beckoHeuHast
I QepeHIMPyeMOCTh PelIeHUsT B 00IacTH, Pa3JIOKEHUE €ro M0 TapMOHUYECKUM MHOTOYJICHAM B
ciydae ypaBHeHus Jlamaca. Murerpain [lyaccona. CyiiecTBoBaHUE KIaCCUYECKOTO PELICHUs 3aauu
Hupuxie nys ypaBHeHus Jlamnaca B Kpyre pu HENpepbIBHON TPpaHUYHON (YHKLIMH.

Cemecrtp: 6 (Becennuit)
7. CMmenanHast 3a1a4a JUIsl ypaBHEHUS TEILUIONPOBOAHOCTH Ha oTpe3ke. Meron Pypbe.
CwmemanHas 3a1a4a Jyisl ypaBHEHHUS TEIUIOIPOBOIHOCTH Ha oTpe3ke. Meton Dyphe.
[TocTaHOBKa CMEIIAHHOW 3aJaul Ha KOHEYHOM OTpE3Ke C TPaHUYHBIMHU ycioBusimu Jlupuxie,
CIMHCTBEHHOCTh pELICHUs. MeTon pasleieHHs NEePeMEeHHBIX ISl 3aJadd C  OJAHOPOIHBIMHU
TPaHUYHBIMU yCIOBUSIMH. [locTpoeHne (GOpMasbHOTO pEHICHUs s CIIydaeB OJHOPOAHOTO W

HEOJHOPOIHOTO ypaBHeHMiH. O0ocHOBaHMEe MeTona Dypbe. YCIoBHS COINIACOBAHUS HAYaIBLHOTO U
TPaHWYHBIX YCIOBH. Pemenne cMemanHoi 3a1a4u Py HEOAHOPOAHBIX TPAHUYHBIX YCIOBHUSX.

8. CmeranHas 3a/1a4a 17151 ypaBHEHUS KOJIeOaHUN CTPYHBI HA OTPE3Ke.

CMelraHHas 3aava 1Jjid ypaBHCHUA KOJIcOaHMM CTPYHBI Ha OTPEC3KE.



[TocranoBka cMelIaHHOW 3aAayd Uil CTPYHbBI C 3aKpEIUIEHHBIMM KOHLAMM. EIMHCTBEHHOCTH €€
peweHust (meron uHTerpaja sHepruu). llocTpoeHue QopmanbHOro pemieHus merogoM Dypbe
(cmyyan OAHOPOMHOTO W  HEOJHOPOAHOrO ypaBHeHHWi). (OOOCHOBaHHME METO/AA, YCIOBHS
coracoBanus. CyIecTBOBaHUE KJIACCHUECKOTO PELICHHS.

9. ®ynkuun beccens n UX NpUMEHEHHE K PELICHUIO 3a]a4 Ha COOCTBEHHbIC 3HAYCHUS ISl KPYIIIOiH
MeMOpaHbI.

@ynxuun beccens u MX MpUMEHEHHE K PEIICHHIO 3a/1ad HAa COOCTBEHHbIE 3HAYCHUS Ui KPYIVIOH
MeMOpaHBbl.

3anaya Ha cOOCTBEHHBIC 3HAYECHUS M COOCTBEHHbIE (PyHKUMH JuId omepartopa Jlamnmaca B Kpyre npu
OJHOpPOIHOM KpaeBoM ycioBuu Jupuxie. Paszgenenme mnepemennsix. [duddepenuunansHoe
ypaBHeHue beccens. @ynkumm beccens nepBoro poga M ux cBoucrBa. DyHkuuu becces,
HEOTpaHWYCHHBIC B HyJje. BplpaxkeHue st cOOCTBEHHBIX (YHKUMI M COOCTBEHHBIX 3HAYECHUH
KpyDo MeMOpaHBbl C 3aKpelsIeHHbIMH KpasmMu depe3 (yHkunu beccens. OpToroHanbHOCTh
cooctBeHHbIX (QyHKIMH W QyHkuuit beccens. IlomHora cuctemsl coOcTBeHHBIX (QYyHKUMN (6e3
JTI0OKa3aTeIbCTRA).

10. YpaBuenus Jlannaca u Ilyaccona.

VYpaBuenus Jlamaca u [lyaccona.

HNurterpanpHoe mnpexncraBieHue peuieHud ypaBHeHuid Ilyaccona u Jlarutaca B OrpaHU4EHHOU
o0JacTH.

[IpocTtpancTtBO OCHOBHBIX (QyHKOMHA. [lOHATHE CXOOMMOCTH TOCIEAOBATEIBLHOCTH (QYHKIHIM.
[IpocrpancTtBo 0000mEHHBIX (yHKIMA. JloKanbHO WHTErpupyeMble (YHKIMW W PEryIspHbIC
0000ménnpie  pynkuuu. duddepenuuposanne 0000mEnnbIX (yHkumii. DyHIaMeHTaIbHOE
peleHue ypaBHeHus Jlamaca.

lapmonnueckre QyHKIMM B ¥ UX CBOMCTBA. beckoHeuHas nuddepeHIupyeMoCTh TapMOHUYECKHX
¢ynkmii. Teopema o cpexnem [IpuHIHMIT MaKCUMyMa U MUHHMYMa.

3agaya Jlupuxiue ans ypaBHeHus IlyaccoHa, eIMHCTBEHHOCTH KJIACCHUYECKOro pemieHus. DyHkums
I'puna 3anaun [Aupuxiie, pemenue 3agaun Jupuxiie ¢ momomnsto ¢pyHkimu [puna. CHMMETpHYHOCTD
¢ynkuuu 'puna (6e3 mokazarenberBa). Oynknus [puna mis mapa. @opmyna Ilyaccona pernenus
3agaun [lupuxme s ypaBHenus Jlammaca B mape. Teopema JlmyBmiuis, Teopema 00 ycTpaHuMOn
ocoOeHHOCTH 1 TapMoHnYeckux gyHkuuit. [IpeodpasoBanne KenbBuHa. PerynspHocTs moBeaeHus
rapMOHHUYECKOHN (PyHKIIMHM HA OECKOHEUYHOCTH.

ITocranoBka BHemHHMX KpaeBbix 3agad Jupuxime u Helimana s ypaBHenus Jlamnaca.
EnuHCcTBEHHOCTH pellieHus BHEIIHUX 3a1a4d upuxiie n Helimana.

11. Meron pasnenieHus] EPEeMEHHBIX B CEepUYeCKUX KOOpAMHATAaX s ypaBHeHus Jlaruaca B
Cdepuueckue GpyHKINH.

Merox pasneneHus TEpeMEHHBIX B c(epuYecKux KOOpOWHaTax Ui ypaBHeHus Jlaruiaca.
Cdepuueckue pyHKINH.

VYpaBuenue Jlamnaca B cdepuyeckux koopamHartax. Cdepuueckue (YHKIHHM KaKk COOCTBEHHBIC
¢ynkum  omeparopa Jlanmaca-benbrpamu  Ha emuHmuHOM cdepe . IllapoBeie  dyHKIUH
(rapmonmnueckue MHOrowieHbl). CoOCTBeHHbIe 3HaueHWs oneparopa Jlammaca-benbTpamu.
Hubdepenunansnoe ypasaenue Jlexanapa. [lommaomsr Jlexanapa u npucoenHEHHBIE (YHKIHN
Jlexxanapa. Beipaxenue chepriyeckux GyHKINUN B CheprUIecKO CHCTEME KOOPMHAT.
OproroHaILHOCTh W TMONHOTa (0e3 JoKa3aTelbcTBa) chepudeckux QyHKIU. Pemenune 3amadq
Jupuxiie u Helimana B mape 1 mapoBoM ciioe B (hopMe PSIOB 110 MAPOBBIM (QYHKIHSIM.

12. UnaTerpasibHbIe ypaBHEHUS.

UnTerpansHble ypaBHEHUSI.

WnTerpanpHble ypaBHeHUs: Ppearonabma BTOporo pona. HenpepbIBHOCT HHTETpaJIbHBIX OIIEPaTOpPOB
C HENpephIBHBIMH M TOJSIPHBIMH  siApamMd B mpoctpaHcTtBe . Coro3Hoe ypaBHEHHE.
XapakTepucTHUECKUE YHCIa U COOCTBEHHBIE (DYHKIIMN HHTETPAILHOTO OIepaTopa.



VYpaBHEHUSI C BBIPOXKIEHHBIMHU siapamu. CBeOeHME UX K CHCTEME JIMHEHHBIX ajredpandecKkux
ypaBHeHMU. TeopeMbl @pearosbMa B 3TOM Cllydae. YPAaBHEHUsI C HENPEPBIBHBIMU U MOJISPHBIMU
siipaMu. YpaBHEHHUE C MAJIBIM 110 HopMe oreparopoMm. P Heimana.

CBenieHrEe ypaBHEHUI C MOJSPHBIMH SAPAaMH K YPaBHEHHUSIM C BBIPOKICHHBIMH siipamMu. Teopembl
®pearonbeMa B 0011IEM cliydae.

VYpaBHEHUSI ¢ 3PMHUTOBBIMHU sapaMu. CHMMETPHUYHOCTh MHTEIPAJBHOIO OIEparopa € SPMUTOBBIM
sipoM. TeopeMa 0O CylIecTBOBaHHM XapakTepucTuieckux uncen. Teopema ['mnbbepra-IlImuara mst
YPaBHEHM C HENTPEPBIBHBIMHA SPMHUTOBBIMHU AJIpaMH.

13. 3apaua Hltypma-JInyBusis.

3anaua [ltypma-JlnyBums.

Oynkuus  Ipuna  3amaum Irtypma-JImyBuiis; €€ CylIeCTBOBaHUE, CUMMETPUYHOCTb,
HenpepbiBHOCTh. CBenenue 3anaun Ltypma-JInyBUiuIs K MHTETpajJbHOMY YPaBHEHHUIO C SPMUTOBBIM
sipoM. CBoHCTBa criekTpa U cobcTBeHHbIX (hyHKImA. Teopema Creknosa.

14. IToTeHIHAIIBI.

ITorenunanel.

OOBEMHBIN TOTEHIMAI M ero cBoicTBa. [loTeHNmMan MPOCTOro CIos, €ro HENpPEPHIBHOCTS.
[Torenuman asoiiHoro cios. @opmyna ['aycca, ckadok MOTEHIHMaa JABOWHOTO €O IPH INEpEXoe
yepe3 MOBepXHOCTh. [IpaBuibHas HOpMalbHAs MPOM3BOAHAS MMOTEHIMANA IPOCTOro cios, Gopmyna
CKauKa.

Csenenue 3amau Jupuxne u Heitmana mng ypaBHeHus Jlammaca mocpeAcTBOM IMOTEHIIMAIOB K
HUHTErpaJibHBIM ypaBHEHHsIM Ppearosbma BTOpOro poaa Ha rpanune. OaHO3HAaYHAas pa3pelinMoCThb
BHYTpPEHHEM 3anaun Jlupuxie u BHeIHeN 3aaaun HelimaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
COopHUK 33124 TI0 ypaBHEHHSIM MareMarndeckoi gpusuku [Teker] : yue6. mocooue aist By3oB / B. C.
Bnaaumupos [u ap.] .— 5-e uzn., nepepad. u gon. — M. : DUIMATIIUT, 2016 .— 520 c. -
Bubmuorp.: c. 516-517. - 1500 ax3. - ISBN 978-5-9221-1692-3 (B niep.) .— [lonnsrii Teket (Pesxxum
nocTyna : noctymn u3z cetu MOTN).

TuxoHnos, A. H.

VYpaBuenust maremarudeckoit pusuku [Tekct] : yueOnuk ans By30B / A. H. TuxoHos, A. A. Camapckuit
; Mock. roc. yH-T uM. M. B. JlomoHocoBa .— 7-¢ uzn. — M. : U3n-so MI'Y : Hayka, 2004 .— 798 c.
— (Knaccuieckuii yHUBEpCUTETCKUH ydeOHUK TocBs. 250-neTrio MOCKOBCKOTO YHUBEPCHTETA). -
bubnwmorp.: c. 791. - [Ipeam. yxas.: c. 792-798. - 5000 3x3. - ISBN 5-211-04843-1 (B mep.) .

VYpoes, B. M.

VYpaBHenust maremarudeckoit pusuku [Tekct] : yue6. mocobue st By3oB / B. M. Ypoes .— M. : Sy3a,
1998 .— 373 c. - 5000 5k3. - ISBN 5-88923-026-3

JomnonHurenbpHas auTeparypa



Bnaagumupos, B. C.

VYpaBHenust matemarudeckoit ¢puzuku [Tekcr] : yueOuuk amns By3o / B. C. Bnagumupos, B. B.
Kapunos .— 2-e uzn., crepeorun. — M. : dusmariut, 2000, 2004, 2008 .— 400 c. - bubnuorp.: c.
399. - 3000 3k3. - [SBN 5-9221-0310-5 (B mep.) .— INomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN HOCTYI).

Muxaiinos, B. I1.

Jlexnuu o ypaBHeHUsIM MaTeMaTrueckor ¢pusuku [Tekcr] : yue6. mocodue : pek. Yued.-MeTo.
coseroM MOTH / B. I1. Muxaitnos .— M : @usmariut, 2001 .— 206 c. — (Jlekuuu kadeaps! BeIcLIei
Maremarukut MOTHU). - bubmumorp.: c. 202-203. - [Ipeam. ykas.: c. 204-206. - 10003k3. - [ISBN
5-94052-026-X) .

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6udnuorexa dusrexa, pazaen « YpaBHeHUs
MaTeMaTHYECKOH (QUIUKIY.

2. http://www.exponenta.ru — 00pa3oBaTeIIbHbII MATEMaTHYECKUI CaMT.

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCcKuii opTall.

4. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

6. http://www.i-exam.ru — enuHbIi HopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX MOTYT MCIOIb30BAaTHCSI MYJIBTUMEIUIHBIE TEXHOJIOTHH, BKIIIOUAst
JEMOHCTPALUIO MPE3CHTAIHHA.

JUJ1s KOHTPOJISL M KOPPEKLMH 3HaHUH 00ydaronuecss MOTyT UCTIONb30BaTh KOMITBIOTEPHOE
TECTHPOBAaHKE, B TOM YHCIIEe Ha OpTajle WWW.i-exam.ru.

B npouecce camocTosTenbHOM paboThl 00YJarONIMXCsl BO3MOXKHO HUCIIOJIb30BAaHUE TaKUEX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, HM3y4Yalolii Kypc YpaBHEHHUS MareMaTH4ecKOl (H3WKU , JIOJDKEH C OJHOH CTOpOHEI,
OBJIA/ICTh OOIIMM TMOHSATHWHBIM aNlaparoM, a C JAPYroil CTOPOHBI, JOJDKEH HAyYWUThCS MPUMEHSTH
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

B pesynbrare u3yueHus: AMCLUUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIIPEICIIEHUS TEOPUU
YpaBHEHHUH ¢ YaCTHBIMU MPOU3BOAHBIMH, THUIIBI YPAaBHEHUH, IOCTAHOBKH OCHOBHBIX KPAaeBbIX 3aJad JUIs
YpaBHEHUI C YacTHbIMHU IPOU3BOAHBIMM, OCHOBHBIE CBOWCTBA pPELUICHUM 3TUX 337a4, NPUMEHAThH
MOJTyYCHHbIE 3HAHUS JJIS1 PELICHUS Pa3IMYHBIX 3a/1a4.

OnHUM M3 OCHOBHBIX METOAOB TEOPHUU YPABHEHUH MaTeMaTHUECKOW (HU3UKH, KOTOPBIH HEOOXOAMMO
OCBOUTbH CTYIEHTY, sBisieTcsi Meton Pypbe. Meton dypse COCTOMT B TOM, YTO PELICHHE KPacBOU
3aJaydl MIIETCS B BUAE PAdAa MO COOCTBEHHBIM (YHKLHUSM CTalHOHApHOro omeparopa. Cuia MeToaa
@ypbe 3aKIKYAETCS B €r0 IIPOCTOTE U AITOPUTMUYHOCTH — MeToJ Pyphe CBOAUT PELICHHE KPAacBOU
3aJaydl JJi YpaBHEHUsS] C YaCTHBIMU TNPOW3BOAHBIMHM K PEIICHHIO Oojiee MPOCTHIX 3agad (Yacto, K
KpaeBbIM 3ajladaM JUisi OOBIKHOBEHHBIX JU(QPEepeHIaNbHbIX ypaBHEHUH). Jlias Toro dYToObI
noJb30Barecsi MetogoM Dypbe, HeOOXOAMMO YMETh OIpPENeNiATh COOCTBEHHBIE YHCIa U COOCTBEHHBIE
(byHKIIMK onepaTopoB, HapuUMep, oneparopa Jlamraca.

OueHb BaXXHBIMH SIBJISIFOTCS METO/IBI, TO3BOJISIOIIKE pelaTs 3aaa4n Koy 1y ypaBHEHHH ¢ YaCTHBIMHU
MPOU3BOIHBIMH T'MIIEPOOINYECKOTO M NapabOIMYEeCKOTO THUIIOB: METOJ XapaKTEPUCTHK, METOX
Komm-KoBaneBckoil, MeTON pa3ieneHus IEPEMEHHBIX U T.1I.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0AMMOe BpeMs 1Sl pabOoThI CTY/IEHTa HaJl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,



— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHuTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— pelieHue 3a/1a4, IpeAaracMbIX CTYIEHTaM Ha JIGKIUAX U IPAKTUYECKUX 3aHATHSIX,

— MOATOTOBKY K MPaKTHYECKUM 3aHATHIM, KOJUNIOKBUYMaM, 3a4€Ty U K3aMeHY.

PyKoBOACTBO 1 KOHTPOJIb 38 CAMOCTOSITEIBLHON paboOTOM CTyIEeHTa OCyIIEeCTBIIsIETCS B popme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BianeHUs MaTepUaNOM CIYXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEACHUS. 3HAUUTEIbHO OOJNEryuTh PEIICHHE 33aJa4d MOKET XOpPOLIO BBINOJHEHHAS
MOCTaHOBKA 33/1a4H.

ITpy moAroToBKe K HPAaKTHYECKHM 3aHATHSIM HEOOXOAMMO IOBTOPATH paHEE HM3yYCHHbIE OCHOBHBIC
ompeneneHusi, GopMyIUPOBKU TeopeM. B Hauamne 3aHATHs, KaK IpaBUIIO, MPoBoauTcs KopoTkuit (10-15
MUHYT) OIPOC 110 MaTepuaty MPOIIEeIINX 3aHITUIA B YCTHON WIIM TUCbMEHHOH (opme.

OOBIYHO MPUAEPIKUBAIOTCS CIEAYIOIIEH CXeMbl: U3ydeHHEe MaTepuasa JEKIUU M0 KOHCIEKTY B TOT XKe
JieHb, Korna Obuta npocnymana jgekuus (10-15 MuHyT); MOBTOpEHHE MaTepuana HakaHyHe Cleayomeit
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIWH, y4eOHOH 1 Hay4IHOM
JUTEparype, MOArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAUYECHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
4yac B HEJENI0), MOJATOTOBKA K MPaKTHUECKOMY 3aHATHIO, pemieHue 3anad (1 uac). BakHo moOuThCS
MOHMMAaHMs M3y4aeMOro Marepuana, a HE MEXaHW4YEeCKOro ero 3amomuHanus. [lpu 3arpynHeHun
U3Y4YEeHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaIaTrbcsi 3a KOHCYNBTALMSAMHM K JIEKTOPY WIH
MPEToJaBaTeNI0, BEAYIIEMY [IPAKTUYECKUE 3aHSITHS.

OO6s3aTenbHBIM TPEOOBAHMEM SIBIISIETCSI BBIIIOJHEHHE JOMAIIHUX PadOT, KOTOpble OQOPMIISIOTCS B
CIeLMaIbHO OTBEIEHHOMN AJIS 3TOTO TETPAAU U CUCTEMATUUECKU CAAIOTCS Ha IIPOBEPKY.
[IpomexyTOuHBIE KOHTPOJIb 3HAHUH IIPOBOOUTCS B BUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
MpeyiaraeTcs MUCbMEHHO OTBETUTh Ha TEOPETHUECKHH BOMPOC M PEIIUTh ABE 3aJadd MO TeMe
KOJJIOKBUYMA, a TaK)Ke CTYJCHTY B XO€ OCBOCHUS Kypca HEOOXOANMO BBIIIOJIHUTD YETHIPE JOMALTHUX
WHIUBUIYaTbHBIX paOOTHI C UX MOCIEAYIOMEH 3aUTOM:

1) «Knaccuduxauys ypaBHeHUI C YaCTHBIMH IIPOU3BOIHBIMU BTOPOTO MOPSAKA, METOI XapaKTEPUCTHUK,
3amada Komm u cMmemnranHas 3agada st BOJIHOBOTO ypaBHeHus, hopmyna Kupxroday.

2) «3amaya Komm s ypaBHEHHs TemionpoBogHOCTH. KpaeBble 3amaum A IIUIMNTHYECKUAX
ypaBHEHUH B kpyre U Konble. Cheprudeckue QpyHKIHN».

3) «CmemanHasl 3aa4a ¢ HadaJbHBIMU YCIOBHUSMU Ha OTPE3KE U B NpsMoyronbHuke. Meron dypee.
Oynkumu beccens W ux mpuUMEHEHHE MPH PEIICHUM 3a4ad Uil KpyIIod MeMmOpaHbl. YpaBHEHUS
Jlarnaca u Ilyaccona B npoctpancTee. @ynkuus [puna 3ampauun Jupuxmier.

4) «uterpanbusle ypaBHenus. 3agada typma-JInysumns. [lorenimans.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BbICIICH MaTeMaTuKU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

Pa3zpaGoTunk: B.U. 3y6oB, n-p ¢huz.-MaT. HayK, nmpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEATh TIyTH €e PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeensTh TpaHHIlbl TPUMEHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus JUCIUILIMHEL « YPaBHEHHS MaTeMaTHISCKON (PU3NKI» 00yUYaIONTHIICs TOJDKEH:

3HATh:
[l ocHOBHbIE TUIBI JU((EepeHIINATBHBIX YPAaBHEHUN B YACTHBIX POU3BOIHBIX;
[J ompeneieHNe XapaKTepUCTHUECKON TTOBEPXHOCTH;
[]  OCHOBHBIC KpaeBble 3aJa4d Ui ypaBHEHUH TUIepOOIMYECKOro THIA, MapaboIMYecKOoro THIIA,
SIUTUIITUYECKOTO TUIIA;
[0 ¢opmynsr Hanambepa, [Tyaccona, Kupxroda penrenns 3agaun Komv 1yt BOTHOBOTO ypaBHEHUS,
0 ¢opmyny [lyaccona pemenus 3agauu Komu 1t ypaBHEHUs TEIUIONPOBOAHOCTH;
0 METOJ] MHTerpajga »JHEpPruu JUId BOJHOBOTO YPaBHEHHMS U TNPUHLIUI MaKCHMyMa s
napaboIMYeCcKoro ypaBHEeHUS;
[l wmerox Dypwe pemieHus CMENIAHHBIX 3a7ad Al ypaBHEHHs TEIUIONPOBOJHOCTH M BOJIHOBOTO
YpaBHCHUS;
[l rapMoHHMYecKHEe (QYHKIMH U UX CBOWCTBA;
0O ¢opmyny [lyaccona pemenns 3agaun Jupuxie 1uist ypaBHeHus Jlamaca B mape;
[l ocHOBHBIE CBOWCTBa orneparopa Jlamnaca npu OqHOPOIHBIX KPACBBIX yCIOBUSIX;
[J  uHTerpaipHble ypaBHeHuss DpenronbMa BTOporo poma co ciaabo MOJSPHBIMU SAPAMH, TEOPEMBI
®penroapma.

yMeThb:
- omnpenensaTs TUIl AW epeHINANbHBIX YPaBHEHUH C YaCTHBIMU IPOU3BOIAHBIMHU; IPHUBOAUTH
YpaBHEHUS 2-T0 NMOPsAKa K KAHOHUYECKOMY BUAY;
- pemiaTh METOIOM XapaKTepUCTUK KpaeBble 3a7a4u Ha miockocTy (3agaun Komm u 'ypca);
- pemars 3aaa4n Ko 11 BOTHOBOTO ypaBHEHHUS;
- pemarh CMEIIaHHbIE 3a7a4 ISl OITyOeCKOHEUHOM CTPYHBI;
- pemars 3aaa4n Ko 11 ypaBHEHHS TETIONPOBOIHOCTH;
- TpUMEHATh MeTol Pypbe MpH PelICHNN CMEIIAHHbBIX 33/1a4 JJIs BOJIHOBOTO YPaBHEHUS U yPaBHEHHS
TEIUIONPOBOAHOCTH; MPUMEHATE (GyHKUMHU beccens npu periennu 3aaad 411 KpyroBbIX obiacTei;
- ucnonp3oBath Meton Pypbe HpU pPEHIeHHHM KPaeBbIX 3adad Ui SJUIMNTHYECKHUX YpaBHEHUH,
MpPUMEHSATH cepuueckre (GYHKINU IpU PELICHNH 3a1a4 1Jis 00J1acTel co chepruuecKkoi CHMMETpHEH;
- crpouth ¢QyHkuuto I'puHa 3amaun Jupuxie Aisi mpocTedMx o0nacTedl W MCIONb30BaTh €e MpPH
pEILIeHNH KOHKPETHBIX 3a]a4;
- pemiath MHTErpajbHble ypaBHeHH DpenroabMa BTOPOro posia ¢ BEIPOXKICHHBIMH SPaMH;
- CBOAOWTHb K HMHTErPaJIbHOMY YpPaBHEHHUIO KpaeByl0 3ahauy ¢ nomoulbio ¢yHkium [puna ams
COOTBETCTBYIOIIETO AU depeHIIMaTBLHOTO ONepaTopa;
- BBIYMCIATH 3HAYCHUS OOBEMHBIX MOTECHIMAJIOB, MMOTEHIHAIOB MPOCTOTO CJIOS W JBOMHOIO CJof,
UCTIONIB30BaTh X MPH PELICHNH KPaeBbIX 3a/1au.

BJIA/1eTh:
- METOJaMU M TOAXOAAMHU TEOPHM YPAaBHEHMH C YAaCTHBIMU INPOU3BOAHBIMHU, NMPHUMEHSIEMBIMH IpU
peIIeHUN 3a/1a4 THAPOJUHAMUKH, a3POAUHAMUKY, PU3UKHU, TEOPETHUECKON (PU3UKH, SKOHOMHUKH U JIp.;
- 3HAHUAMHM, MPUOOPETEHHBIMHM NpPU U3YYEHWH Kypca YpaBHCHMH MAaTeMaTHYeCKOM (HU3HKH,
MO3BOJISIIOIIMMHU KOPPEKTHO (OPMYJIMPOBATh KpaeBble 3afadd IPU MAaTeMaTHYECKOM MOJEIIMPOBAHUH
MPOLIECCOB WM OOBEKTOB B PA3IMYHBIX 00JACTIX HAYKH M TEXHHUKH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.



3. IlepeyeHb THNOBBLIX KOHTPOJIbHBIX 3a/IaHHIi, HCIOJb3YeMbIX /UIS1 OLEHKH 3HAHWI, YMEHMId,
HABBIKOB

[IpomexyTouHass  arTecTamusl 1O JAWCHUIUIMHE  «YPAaBHEHHsI MaTeMaTH4YecKoW  (DU3UKU»
ocymiecTBisieTcss B popme 3auera (5 cemectp) W 3k3ameHa (6 cemecTp). DK3aMeH MPOBOAMUTCS B
MMMCEMEHHOM U yCTHOU (popme.

Ilpumepvl KOHMPOILHBIX BONPOCOB.

1. Hdarp ompenenenue 3amaun Komm M XapakTepUCTUYECKOW IMOBEPXHOCTH. B yem cyThb MeTona
XapaKTePUCTHUK?

2. Hamucarp ¢dopmyny Jlanmambepa. Pemenue kakoit 3amauum oo naetr? Kak ¢dopmynupyercs
CMELIaHHas 3ajada A IO0JyOeCKOHEYHOM CTpyHbl C 3akpema€HHbIM KoHIOM? Co CBOOOJHBIM
KOHLIOM?

3. B uem cocTout npunnun I roiirenca?

4. CdopmynupoBath 3amauy Komm st ypaBHeHUs TermsionpoBonHocTH. IlpuBectu Qopmyy,
naronryto ee pemenue. Kak gpopmynupyercs npuHIun MakcuMyMa /i1 1apaboJndecKoro ypaBHeHHs?
5. Kak onpenensercs oneparop Jlamiaca nmpu oJHOpOAHBIX KpaeBbiX ycinoBusax? Kak omnpexpenstorcs
ero coOCTBeHHbIe 3HaueHUs M coOcTBeHHble ¢yHkuuu? Hamucate dopmyns! ['puna s oneparopa
Jlammmaca. CopmynupoBaTh KpaeBble 3aaaun Jupuxie n Heiimana s ypaBHEHHs 3JUTMIITHYECKOTO
THUIIA.

6. Kakue metonsl Bam m3BecTHbl s pemenns 3anaun Jupuxie ans ypaBHenus Jlamaca B kpyre?
UYro Takoe unrterpan [lyaccona?

7. Kak ¢opmynmpyercsi cMemaHHast 3aja4a JJisl ypaBHEHHs TEIJIONPOBOTHOCTH Ha oTpe3ke? B uem
cyTh MeToga Oypbe?

8. CchopmynmpoBaTh CMEIIAHHYIO 33734y Uil ypaBHEHHUS KOJIEOAHUI CTPYHBI Ha OTpPE3KeE.

9. Yto Takoe pynkuuu beccenst nepBoro poga? Kakossl ux cBoiictBa? I'ne onu npumenstorces? Kakue
Apyrue nuinHapuueckue GyHkuuu Bel 3Haere?

. 3 . .
10. Jlate onpenenenue rapmonmueckoii pynkuuu B R”. Kakxwme cpolictBa stux QyHkumit? B uem
COCTOMT NPHUHIMI MAaKCHMyMa M MHHUMyMa Juis rapMoHmyecknx ¢(yakmmit? Kak dopmymupyercs
3anaua [upuxiie nns ypaBHenus Ilyaccona? IlpuBenure KOppEKTHYIO NOCTAHOBKY BHEIIHUX KPAaeBBIX

3anau Jupuxne u Heitmana niis ypaBHenus Jlamiaca B R®.

11. [Jaiite onpenenenue chepruueckux GyHKIUHN, apoBbIX GyHKIUHN. ['1e oHN ucnonb3yores?

12. Kakue ypaBHEHHs Ha3bIBAIOTCSI MHTErpalbHBIMU ypaBHeHUs MU Dpenronbsma Broporo poga? Uro
Takoe sJIpo UHTerpajgbHoro ypaBHeHus? Kakue sapa Ha3pIBaroTCs BBIpOXKACHHBIMU? ChopMynupyiTe
TeopeMbl Ppenroapma.

13. Kakas 3amaua HocuT HazBanume 3amauu lltypma-JlmyBmuia? Kak cBectn 3amauy IItypma-
JInyBUIIIS K MHTETPAIBHOMY YPAaBHEHUIO C 3PMUTOBBIM SAPOM? 3a4€M 3TO HYKHO?

14. Jlats onpeneneHue oObEMHOTO MOTEHIIMANA, TOTEHIMAJIA MPOCTOTO CJIOsS, MOTEHIMAIa JBOMHOTO
ciosi. Kakue cBoiicTBa 3TUX MOTEHIIMAI0B Bam n3BecTHBI?

Ipumepol KOHMPOJILHBIX 3A0AHULL:

IK3AMEHALIMOHHASA PABOTA

JAucuunimnaa: YpaBHeHHsi MaTeMaTU4YeCKOi GU3MKHU




Pemmte 3amauy u yka3arb HauOOJBIIYIO 00acTh, B KOTOPOI pElICHHE ONPEIEICHO

1 OJIHO3HAYHO:
x'u_ —y“uyy +2x° U, —2y3uy =0, (x>0,y>0)
2
u,, =1 (1<x<2) ul,_ =x° (0.25<x<1).

Haiitu pelenue cMelIaHHOMN 3aa4n: :|.6Utt =u_+ 72" (x>0, t>0),
2

ul,_, =12x, “tL_o —-3, (x>0), (u —ux)\ =315, (t20)

PelmuTh cMemaHHyIo 3a/1a4y: u = 4UXX , (0<x<3m, t>0),
3 ul,_, =cos(x/2), ut‘_ozx—3n, (0 < x < 3m),

ul . =sint, u[_, =0, (t>0).

Pemuts 3agauy Kommn: u = Au—12sh2t-shy, ((x,y,2) € R, t> 0),

4 3 —(212)? 3
ul,_, = x*shy + (2x+ y) cos(l+ y + 2x) — yze . ((x,¥,2) eR®).

Pemuts 3apauy:
5 Au=20r’sin6p, (r<1, 0<@<2n),

(3u +ur)‘ ) =11sin6p—5cos7¢p+3.

r=,

Haiitu XApaKTCPUCTUYCCKHUEC YHUCIIa U CcOOCTBEHHEBIE ®YHKHHH gApa HHTCIrpaJibHOIO

6 YpaBHCHMUA. Penmtn HUHTCIrpaJIbHOC YPABHCHUC IIPU BCCX BO3MOIKHBIX 7\, .
u(x) =2 -[ [msin x + (1—2cos x) cos yJu(y) dy +1-6cosx,
0

u(x) e C[0,n].

Haiitn pemenue cMeaHHoN 3a1auu:
7 1) (5)

— 1 1 H
u =2Au+J ?r Cos2¢+2J, ?r sin 5¢, r<3,0<op<2m,
t>0,
u®
I T L A P < <p<
u\tzo—J1 3 r [sin5¢, r<3, 0<¢p<2r,
ul_, =0, 0<¢@<2m, t>0,
r=

m ) )
rae },Li ) MUHMMaIbHBI ONOKUTETbHBI xopenb (pynkuun beccenst J o (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

1. Pemuts 3amauy Komm:
9u, =AU, (x,y)eR?*, t>0,

—9x2

ul_, =3cos2x+e”" siny, (x,y)eR%.



2. Haiitu U(0,0, X3) st X >0, re u(xl, Xy, X3) - penienue 3anaun Jupuxie:
Au=0 mpu X;>0,
1, X’ +xZ<R?,
U‘X3=O - 0 2 L2 > R2
, X2+ x2>R%
3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B miape I =,/ X12 + X; + X§ <1 u Takyro, uto

ou sin0 .
U+—| =2"—".(sin2p+32).
or) 2 in 20 +32)

4. Pemnts 3a7auy:
AU =96X?, (u—ur)‘ _ =12sin2¢, r=+x>+y? <1, 0<¢<2nm.

5. Haiitu xapakTepucTHuecKue ymciia, COOCTBeHHbIEC (YHKIIUU UHTETPATILHOTO OIepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, @ u D uHTerpansHoe ypaBHeHME

1
u(x):xj((1+3x)y—yz)u(y)dy+ax3+bx2, —1<x<+1.
0
6. CBecTU K HHTErpajlbHOMY YPaBHEHUIO 33a4y
—x%y" —xy'=\y +cosx, 1<x<2,
y@®)-In2-y'(®)=0, y(2)=0.

4. Kputepuu oueHUBaHUS

Onenka «otmyao (10)» BeICTaBisieTCs OOydalOMIEMyCsl, €CIIM OH IMOKa3al BCECTOPOHHHE,
CHCTEMAaTU3UPOBAaHHBIC, TIyOOKHE 3HAHUs y4eOHOW MpOorpaMMbl JUCHUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha INPAaKTUKE INpU PEIIEHUHM KOHKPETHBIX 3a/]ay, CBOOOJHOE M MPaBUIIBHOE
000CHOBaHUE MPUHSTHIX PEIICHUH;

oreHka «oTauuHo (9)» BBICTAaBIsSETCS OOYYAIOMIEMYCs, €CIM OH ITOKa3al BCECTOPOHHHE,
CHCTEMAaTU3UPOBAHHBIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl AMCIUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHSATh MX Ha NPAaKTUKE INpU pPEIIEHUH KOHKPETHBIX 3a/]ay, CBOOOJHOE M TPaBUIBHOE
00OCHOBaHHUE MPHUHATHIX PEIICHHI, HO TIPU 3TOM OBLTH JOMYIICHBI HEOOJIBIITNE HETOYHOCTH, KOTOPBIC
OBLTH CaMOCTOSITEIIBHO OOHAPYKCHBI ¥ HCIIPABJICHHI,

oleHKa «oTauyHO (8)» BbICTaBNIsAETCS OOyYarOmEMyCs, €ClIM OH TMOKa3al BCECTOPOHHHE,
CHUCTEMAaTU3UpOBaHHbIE, TITyOOKHE 3HAHMUS Y4eOHOHM MporpaMMmbl JTUCHUILUIMHBI U YMEHUE YBEPEHHO
NPUMEHSATh HMX Ha TPAaKTUKE TpPU PEIICHUH KOHKPETHBIX 3a7ad, CBOOOJHOC M MPaBHILHOE
000CHOBaHUE MPHUHATBIX pemeHI/Iﬁ, HO IIpH 5TOM OBLIH AOIYIICHBI HEOOJIBIIIE HETOYHOCTH, KOTOPHBIC
MocJjIe yKa3aHHsI SK3aMEeHATOpa ObUIH CAaMOCTOSTEIILHO UCTIPABIICHBI,

OlleHKa «xopomio (7)» BBICTABISETCS OOydYarOMIeMyCsi, €ClM OH TBEpJO 3HAeT Marepual,
IPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYUYCHHbIC 3HAHHS Ha MPAaKTUKE, HO
AO0IMYCKA€T HETOYHOCTU B OTBETC HUJIN ACIACT HECYIICCTBCHHBIC OILIINOKH IIpU pCUICHU A 3aja4,

oneHka «xopomio (6)» BbICTaBIsAETCS OOydaromieMycs, €CJId OH TBEpAO 3HACT MaTepua,
rpaMOTHO M MO CYHIECTBY M3Jjara€t €ro, yMEeCT IMPUMCHATH IMOJYYCHHBIC 3HAHUSA HA IPAKTHUKE, HO
JIOMyCKaeT HeOOJIbINNE OMIMOKU B OTBETE U (WJIH) TIPU PEIICHUM 3a]1a4;



oreHka «xopoiio (5)» BbICTaBNIsAETCS OOydaroOIEMycs, €CIM OH TBEpAO 3HAeT Marepual,
IPaMOTHO U MO CYIIECTBY H3JIAraeT €ro, yMeeT MPUMEHSTh MOJyYEHHBbIC 3HAHUS HAa MPAKTUKE, HO
OTBEYAET HEYBEPEHHO M (MJIN) AOMYCKAeT OMIMOKYU IIPH PEUICHUH 3a]1a4;

OLICHKA  «YJOBJCTBOPUTENBbHO  (4)»  BBICTABISCTCS ~ OOydYaloOmIEMyCsi,  IOKa3aBIEMY
(bparMeHTapHbIil, pa3po3HEHHbI XapakTep 3HAHUI, HETOUHble (OPMYIUPOBKH OA30BBIX MOHSITHUH,
HapyIIEHUS JIOTHYECKOM IMOCIIEeI0BATEIbHOCTH B H3JIOXKEHUHM MPOTPaMMHOTO Marepuaia, eciu IMpHu
3TOM OH BJaJIeeT OCHOBHBIMHU pa3jieiamMH yueOHOW ImporpaMMmbl, HEOOXOAUMBIMU JJISl aidbHEHIIero
0o0ydYeHUsI U MOXKET MPUMEHSTH MOTYyICHHBIE 3HAHUS TI0 00pa3Iily B CTAaHAAPTHOW CUTYAIIHUH;

OllCHKA  «yaoBieTBOpUTENbHO  (3)»  BBICTABIsIETCS  OOydaroIIeMycs,  IOKa3aBIIEMY
(dbparMeHTapHbII, pa3pO3HEHHBIA XapakTep 3HAHHM, HETOYHBIC (HOPMYITHPOBKUA 0a30BBIX TOHSATHH,
HapylIEHUs JIOTMYECKOM IOCJIEOBAaTEIbHOCTH B HW3JIOKEHUM MPOrPaMMHOIO Marepuana, He
BIIQICIOIIEMY HEKOTOPBIMHU pa3zesiaMu yueOHOU MPOrpaMMbl, HO YMEIOIIEMY MIPUMEHSTh OTy4eHHBIC
3HAHUA [0 00pa3ily B CTAHIAPTHON CUTYaIUH;

OLICHKA «HEYIOBJICTBOPUTEIILHO (2)» BBICTABIACTCS OOYYarOIIEMyCs, KOTOPbIH HE 3HACT
0oJbIIeld YacTH OCHOBHOTO COJEp)KaHHA Y4eOHON MpOrpaMMbl JUCIHMIUIUHBI, JIOMYCKAaeT rpyoOble
OmMOKU B ()OPMYIUPOBKAX OCHOBHBIX MOHATHIA AUCHUTUIMHBI U HE YMEET HUCIIOJIb30BATh MOTyICHHBIE
3HaHUS IPU PELICHUU TUIOBBIX IPAKTUYECKUX 33]1a4;

OLICHKA «HEYIO0BJICTBOpUTEIBbHO (1)» BBICTaBIISETCS OOyUaIOIIEMYCs, MOKa3aBIIEMY ITOJHOC
HEe3HaHHEe y4eOHOUN MPOrpaMMbl JUCIUILINHBL.

OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYJEHTY 10 UTOraM TEKYIIEH ycreBaeMOCTH, MPU yCIOBUH,
YTO OH CJajl BCE 3aJlaHusl, IPEeIyCMOTPEHHbIE MPOrpaMMON TUCIUIUIMHBI, HalKUCcal MPOMEKYTOUHbIE
KOHTPOJIbHBIE pabOTHI M HaOpaJl HOPOrOBOE KOJIMYECTBO OAIJIOB;

OLIECHKa «HE 3a4TEHO» BBICTABISACTCA OOydarolleMycs, €cid OH He Habpal IOpOroBoe
KOJINYECTBO OaJIJIOB.

5. MeToauyeckne MaTepHaJIbl, ONpeaesiiOlNe TPoUeaypbl OLEHUBAHUS 3HAHUI, YMEHWUIA,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

3ayeT NpPOBOAMTCA IO MTOTaM TEKYLIEW yCIIEBAEMOCTH M CAAYM 3aJaHUM, IPEIyCMOTPEHHBIX
IIPOrpaMMOi TMCHUIUIMHBL, ¢ y4eTOM HaOpaHHbIX 0ukoB 1o bPC.

Bpewmst mpoBeieHUs] MTUCHMEHHOTO 3K3aMEHa COCTaBIISIeT YEThIpe acCTPOHOMHMYECKHX 4aca. Bo
BpeMs TPOBEJCHUS IMHUCBMEHHOIO 3K3aMeHa OOydarolluecs MOTYT I0JIb30BAaThCSl TOJNBKO PYUKOH,
KapaHAaloM U OyMarou.

[Tpu npoBeseHNH YCTHOTO SK3aMeHa o0ydaromemycsi mpenocTasisercs | acTpOHOMUYECKHM
yac_ Ha noarotoBky. Onpoc oOyuaromierocs no OmieTy Ha YCTHOM JK3aMeHe He JJOJDKEH MPEBbIIIATh
JIBYX aCTPOHOMHYECKHX 4acoB. Bo BpeMs mpoBeAeHUs dK3aMeHa 00ydaroIuecs MOryT MOJIb30BaAThCA
TOJIBKO MPOrpaMMON JUCHUIUINHBIL.



3. IlepeyeHb THNOBBLIX KOHTPOJIbHBIX 3a/IaHHIi, HCIOJb3YeMbIX /UIS1 OLEHKH 3HAHWI, YMEHMId,
HABBIKOB

[IpomexyTouHass  arTecTamusl 1O JAWCHUIUIMHE  «YPAaBHEHHsI MaTeMaTH4YecKoW  (DU3UKU»
ocymiecTBisieTcss B popme 3auera (5 cemectp) W 3k3ameHa (6 cemecTp). DK3aMeH MPOBOAMUTCS B
MMMCEMEHHOM U yCTHOU (popme.

Ilpumepvl KOHMPOILHBIX BONPOCOB.

1. Hdarp ompenenenue 3amaun Komm M XapakTepUCTUYECKOW IMOBEPXHOCTH. B yem cyThb MeTona
XapaKTePUCTHUK?

2. Hamucarp ¢dopmyny Jlanmambepa. Pemenue kakoit 3amauum oo naetr? Kak ¢dopmynupyercs
CMELIaHHas 3ajada A IO0JyOeCKOHEYHOM CTpyHbl C 3akpema€HHbIM KoHIOM? Co CBOOOJHBIM
KOHLIOM?

3. B uem cocTout npunnun I roiirenca?

4. CdopmynupoBath 3amauy Komm st ypaBHeHUs TermsionpoBonHocTH. IlpuBectu Qopmyy,
naronryto ee pemenue. Kak gpopmynupyercs npuHIun MakcuMyMa /i1 1apaboJndecKoro ypaBHeHHs?
5. Kak onpenensercs oneparop Jlamiaca nmpu oJHOpOAHBIX KpaeBbiX ycinoBusax? Kak omnpexpenstorcs
ero coOCTBeHHbIe 3HaueHUs M coOcTBeHHble ¢yHkuuu? Hamucate dopmyns! ['puna s oneparopa
Jlammmaca. CopmynupoBaTh KpaeBble 3aaaun Jupuxie n Heiimana s ypaBHEHHs 3JUTMIITHYECKOTO
THUIIA.

6. Kakue metonsl Bam m3BecTHbl s pemenns 3anaun Jupuxie ans ypaBHenus Jlamaca B kpyre?
UYro Takoe unrterpan [lyaccona?

7. Kak ¢opmynmpyercsi cMemaHHast 3aja4a JJisl ypaBHEHHs TEIJIONPOBOTHOCTH Ha oTpe3ke? B uem
cyTh MeToga Oypbe?

8. CchopmynmpoBaTh CMEIIAHHYIO 33734y Uil ypaBHEHHUS KOJIEOAHUI CTPYHBI Ha OTpPE3KeE.

9. Yto Takoe pynkuuu beccenst nepBoro poga? Kakossl ux cBoiictBa? I'ne onu npumenstorces? Kakue
Apyrue nuinHapuueckue GyHkuuu Bel 3Haere?

. 3 . .
10. Jlate onpenenenue rapmonmueckoii pynkuuu B R”. Kakxwme cpolictBa stux QyHkumit? B uem
COCTOMT NPHUHIMI MAaKCHMyMa M MHHUMyMa Juis rapMoHmyecknx ¢(yakmmit? Kak dopmymupyercs
3anaua [upuxiie nns ypaBHenus Ilyaccona? IlpuBenure KOppEKTHYIO NOCTAHOBKY BHEIIHUX KPAaeBBIX

3anau Jupuxne u Heitmana niis ypaBHenus Jlamiaca B R®.

11. [Jaiite onpenenenue chepruueckux GyHKIUHN, apoBbIX GyHKIUHN. ['1e oHN ucnonb3yores?

12. Kakue ypaBHEHHs Ha3bIBAIOTCSI MHTErpalbHBIMU ypaBHeHUs MU Dpenronbsma Broporo poga? Uro
Takoe sJIpo UHTerpajgbHoro ypaBHeHus? Kakue sapa Ha3pIBaroTCs BBIpOXKACHHBIMU? ChopMynupyiTe
TeopeMbl Ppenroapma.

13. Kakas 3amaua HocuT HazBanume 3amauu lltypma-JlmyBmuia? Kak cBectn 3amauy IItypma-
JInyBUIIIS K MHTETPAIBHOMY YPAaBHEHUIO C 3PMUTOBBIM SAPOM? 3a4€M 3TO HYKHO?

14. Jlats onpeneneHue oObEMHOTO MOTEHIIMANA, TOTEHIMAJIA MPOCTOTO CJIOsS, MOTEHIMAIa JBOMHOTO
ciosi. Kakue cBoiicTBa 3TUX MOTEHIIMAI0B Bam n3BecTHBI?

Ipumepol KOHMPOJILHBIX 3A0AHULL:

IK3AMEHALIMOHHASA PABOTA

JAucuunimnaa: YpaBHeHHsi MaTeMaTU4YeCKOi GU3MKHU




Pemmte 3amauy u yka3arb HauOOJBIIYIO 00acTh, B KOTOPOI pElICHHE ONPEIEICHO

1 OJIHO3HAYHO:
x'u_ —y“uyy +2x° U, —2y3uy =0, (x>0,y>0)
2
u,, =1 (1<x<2) ul,_ =x° (0.25<x<1).

Haiitu pelenue cMelIaHHOMN 3aa4n: :|.6Utt =u_+ 72" (x>0, t>0),
2

ul,_, =12x, “tL_o —-3, (x>0), (u —ux)\ =315, (t20)

PelmuTh cMemaHHyIo 3a/1a4y: u = 4UXX , (0<x<3m, t>0),
3 ul,_, =cos(x/2), ut‘_ozx—3n, (0 < x < 3m),

ul . =sint, u[_, =0, (t>0).

Pemuts 3agauy Kommn: u = Au—12sh2t-shy, ((x,y,2) € R, t> 0),

4 3 —(212)? 3
ul,_, = x*shy + (2x+ y) cos(l+ y + 2x) — yze . ((x,¥,2) eR®).

Pemuts 3apauy:
5 Au=20r’sin6p, (r<1, 0<@<2n),

(3u +ur)‘ ) =11sin6p—5cos7¢p+3.

r=,

Haiitu XApaKTCPUCTUYCCKHUEC YHUCIIa U CcOOCTBEHHEBIE ®YHKHHH gApa HHTCIrpaJibHOIO

6 YpaBHCHMUA. Penmtn HUHTCIrpaJIbHOC YPABHCHUC IIPU BCCX BO3MOIKHBIX 7\, .
u(x) =2 -[ [msin x + (1—2cos x) cos yJu(y) dy +1-6cosx,
0

u(x) e C[0,n].

Haiitn pemenue cMeaHHoN 3a1auu:
7 1) (5)

— 1 1 H
u =2Au+J ?r Cos2¢+2J, ?r sin 5¢, r<3,0<op<2m,
t>0,
u®
I T L A P < <p<
u\tzo—J1 3 r [sin5¢, r<3, 0<¢p<2r,
ul_, =0, 0<¢@<2m, t>0,
r=

m ) )
rae },Li ) MUHMMaIbHBI ONOKUTETbHBI xopenb (pynkuun beccenst J o (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

1. Pemuts 3amauy Komm:
9u, =AU, (x,y)eR?*, t>0,

—9x2

ul_, =3cos2x+e”" siny, (x,y)eR%.



2. Haiitu U(0,0, X3) st X >0, re u(xl, Xy, X3) - penienue 3anaun Jupuxie:
Au=0 mpu X;>0,
1, X’ +xZ<R?,
U‘X3=O - 2 2 2
0, X/ +x,=R".

3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B miape I =,/ X12 + X; + X§ <1 u Takyro, uto

ou sin0 .
U+—| =2"—".(sin2p+32).
or) 2 in 20 +32)

4. Pemnts 3a7auy:
AU =96X?, (u—ur)‘ _ =12sin2¢, r=+x>+y? <1, 0<¢<2nm.

5. Haiitu xapakTepucTiHueckue 4rcia, cCOOCTBeHHbIEC (YHKIIMU UHTETPATILHOTO ONepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, @ u D uHTerpansHoe ypaBHeHME

1
u(x):xj((1+3x)y—yz)u(y)dy+ax3+bx2, —1<x<+1.
0
6. CBecTU K HHTErpajlbHOMY YPaBHEHHUIO 3a7a4dy
—x%y" —xy'=\y +cosx, 1<x<2,
y@®)-In2-y'(®)=0, y(2)=0.

4. Kputepuu oueHUBaHUS

Onenka «otmyao (10)» BeICTaBisieTCs OOydalOMIEMyCsl, €CIIM OH IMOKa3al BCECTOPOHHHE,
CHCTEMAaTH3UPOBAHHBIC, TIyOOKHE 3HAHUS y4eOHOH MpOrpaMMbl TUCIHMIUIMHBI U YMEHUE YBEPCHHO
NPUMEHATh MX Ha INPAaKTUKE INpU PEIIEHUHM KOHKPETHBIX 3a/]ay, CBOOOJHOE M MPaBUIIBHOE
000CHOBaHUE MPUHSTHIX PEIICHUH;

oreHka «oTauuHo (9)» BBICTAaBIsSETCS OOYYAIOMIEMYCs, €CIM OH ITOKa3al BCECTOPOHHHE,
CHCTEMAaTU3UPOBAaHHBIC, TIyOOKHE 3HAHUs y4eOHOW MpOorpaMMbl JUCHUIUIMHBI U YMEHUE YBEPECHHO
NPUMEHSATh MX Ha NPAaKTUKE INpU pPEIIEHUH KOHKPETHBIX 3a/]ay, CBOOOJHOE M TPaBUIBHOE
00OCHOBaHHUE MPHUHATHIX PEIICHHI, HO TIPU 3TOM OBLTH JOMYIICHBI HEOOJIBIITNE HETOYHOCTH, KOTOPBIC
OBLTH CaMOCTOSITEIIBHO OOHAPYKCHBI ¥ HCIIPABJICHHI,

oleHKa «oTauyHO (8)» BbICTaBNIsAETCS OOyYarOmEMyCs, €ClIM OH TMOKa3al BCECTOPOHHHE,
CHUCTEMAaTU3UpOBaHHbIE, TITyOOKHE 3HAHMUS Y4eOHOHM MporpaMMmbl JTUCHUILUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha TPAaKTUKE MpPU PEIICHUHM KOHKPETHBIX 3aJad, CBOOOJAHOE M MPaBHIbHOE
000CHOBaHME IIPHUHATBIX peIHeHI/Iﬁ, HO ITIpHU 3TOM ObLIN AONYIICHBI HeOOJIBIIINE HETOYHOCTH, KOTOPKBIC
MocJjIe yKa3aHHsI SK3aMEeHATOpa ObUIH CAaMOCTOSTEIILHO UCTIPABIICHBI,

OlleHKa «xopomio (7)» BBICTABISETCS OOydYarOMIeMyCsi, €ClM OH TBEpJO 3HAeT Marepual,
IPaMOTHO W TIO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSTh MOJIyYCHHbIE 3HAHHMS Ha TPAKTUKE, HO
AO0IMYCKA€T HETOYHOCTU B OTBETC HUJIN ACIACT HECYIICCTBCHHBIC OILIINOKH IIpU pCUICHU A 3aja4,

oneHka «xopomio (6)» BbICTaBIsAETCS OOydaromieMycs, €CJId OH TBEpAO 3HACT MaTepua,
rpaMOTHO M IO CYHIECTBY M3Jjara€t €ro, yMcCT IMPUMCHATH ITOJYUYCHHBIC 3HAHUSA HA MPAKTHUKE, HO
JIOMyCKaeT HeOOJIbINNE OMIMOKU B OTBETE U (WJIH) TIPU PEIICHUM 3a]1a4;



oreHka «xopoiio (5)» BbICTaBNIsAETCS OOydaroOIEMycs, €CIM OH TBEpAO 3HAeT Marepual,
IPAaMOTHO U MO CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHSTHh IMOJIyYCHHbIC 3HAHUS Ha MPaKTUKE, HO
OTBEYAET HEYBEPEHHO M (MJIN) AOMYCKAeT OMIMOKYU IIPH PEUICHUH 3a]1a4;

OLICHKA  «YJOBJCTBOPUTENBbHO  (4)»  BBICTABISCTCS ~ OOydYaloOmIEMyCsi,  IOKa3aBIEMY
(bparMeHTapHbIil, pa3po3HEHHbI XapakTep 3HAHUI, HETOUHble (OPMYIUPOBKH OA30BBIX MOHSITHUH,
HapyIIEHUs JIOTUYECKOM IMOCIeI0BATEIbHOCTH B U3JIOKEHUHM MPOTPaMMHOTO Marepuaia, eciu IMpHu
3TOM OH BJaJIeeT OCHOBHBIMHU pa3jieiamMH yueOHOW ImporpaMMmbl, HEOOXOAUMBIMU JJISl aidbHEHIIero
0o0ydYeHUsI U MOXKET MPUMEHSTH MOTYyICHHBIE 3HAHUS TI0 00pa3Iily B CTAaHAAPTHOW CUTYAIIHUH;

OllCHKA  «yaoBieTBOpUTeNbHO  (3)»  BBICTABIsIETCS  OOydaroIIeMycs,  I[OKa3aBIIEMY
(dbparMeHTapHbII, pa3pO3HEHHBIA XapakTep 3HAHHM, HETOYHBIC (HOPMYITHPOBKUA 0a30BBIX TOHSATHH,
HapylIEHUs JIOTMYECKOM IOCJIEOBAaTEIbHOCTH B HW3JIOKEHUM MPOrPaMMHOIO Marepuana, He
BIIQ/ICIOIIEMY HEKOTOPBIMHU pa3zesiaMu yueOHOW MPOrpaMMbl, HO YMEIOIIEMY MPUMEHSThH TOTy4eHHBIC
3HAHUA [0 00pa3ily B CTAHIAPTHON CUTYaIUH;

OLICHKA «HEYIOBJICTBOPUTEIILHO (2)» BBICTABIACTCS OOYYarOIIEMyCs, KOTOPbIH HE 3HACT
0oJbIIeld YacTH OCHOBHOTO COJEp)KaHHA Y4eOHON MpOrpaMMbl JUCIHMIUIUHBI, JIOMYCKAaeT rpyoOble
OmuOKU B (POPMYIUPOBKAX OCHOBHBIX MOHSATHIA AUCIUILIIMHBI U HE YMEET HUCIIOJIb30BATh TOTyYCHHBIS
3HaHUS IPU PELICHUU TUIOBBIX IPAKTUYECKUX 33]1a4;

OLICHKA «HEYIO0BJICTBOpUTEIBbHO (1)» BBICTaBIISETCS OOyUaIOIIEMYCs, MOKa3aBIIEMY ITOJHOC
HEe3HaHHEe y4eOHOUN MPOrpaMMbl JUCIUILINHBL.

OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYACHTY IO UTOraM TEKYIIEH ycreBaeMOCTH, NPU yCIOBUH,
YTO OH CJajl BCE 3aJlaHusl, IPEeIyCMOTPEHHbIE MPOrpaMMON TUCIUIUIMHBI, HalKUCcal MPOMEKYTOUHbIE
KOHTPOJIbHBIE pabOTHI M HaOpaJl HOPOrOBOE KOJIMYECTBO OAIJIOB;

OLIECHKA «HE 3a4TEHO» BBICTABISACTCA OOY4YarOUIEMyCs, €CIM OH He Habpal IOpOroBoe
KOJINYECTBO OaJIJIOB.

5. MeToauyeckne MaTepHaJIbl, ONpeaesiiOlNe TPoUeaypbl OLEHUBAHUS 3HAHUI, YMEHWUIA,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

3ayeT NpPOBOAMTCA IO MTOTaM TEKYLIEW yCIIEBAEMOCTH M CAAYM 3aJaHUM, IPEIyCMOTPEHHBIX
MIPOTPaMMOil TUCIMILIMHEL, ¢ y4eTOM HaObpaHHBIX 04KOB 110 BPC.

Bpewmst mpoBeieHUs] MTUCHMEHHOTO 3K3aMEHa COCTaBIISIeT YEThIpe acCTPOHOMHMYECKHX 4aca. Bo
BpeMs TPOBEJCHUS IMHUCBMEHHOIO 3K3aMeHa OOydarolluecs MOTYT I0JIb30BAaThCSl TOJNBKO PYUKOH,
KapaHAaloM U OyMarou.




3. IlepeyeHb THNOBBLIX KOHTPOJIbHBIX 3a/IaHHIi, HCIOJb3YeMbIX /UIS1 OLEHKH 3HAHWI, YMEHMId,
HABBIKOB

[IpomexyTouHass  arTecTamusl 1O JAWCHUIUIMHE  «YPAaBHEHHsI MaTeMaTH4YecKoW  (DU3UKU»
ocymiecTBisieTcss B ¢opme auddepeHmpoBaHHoro 3adera (5 cemectp) W 3k3aMmeHa (6 cemectp).
DK3aMeH MPOBOJIUTCS B MTUCHbMEHHON U YCTHOU (hopme.

Ilpumepvl KOHMPOILHBIX BONPOCOB.

1. Hdarp ompenenenue 3amaun Komm M XapakTepUCTUYECKOW IMOBEPXHOCTH. B yem cyThb MeTona
XapaKTePUCTHUK?

2. Hamucarp ¢dopmyny Jlanmambepa. Pemenue kakoit 3amauum oo naetr? Kak ¢dopmynupyercs
CMELIaHHas 3ajayda A IOJyOeCKOHEUHOW CTPyHbI C 3akpelUIEHHbIM KOHIOM? Co CBOOOJHBIM
KOHLIOM?

3. B uem cocTout npunnun I roiirenca?

4. CdopmynupoBath 3amauy Komm st ypaBHeHUs TermsionpoBonHocTH. IlpuBectu Qopmyy,
naronryo ee pemenue. Kak gpopmynupyercs npuHIun MakcuMyMa /i1 1apabojJudecKoro ypaBHEHHs?
5. Kak onpenensercs oneparop Jlamiaca nmpu oJHOpOAHBIX KpaeBbiX ycinoBusax? Kak omnpexpenstorcs
ero coOCTBeHHbIe 3HaueHUs M coOcTBeHHble ¢yHkuuu? Hamucate dopmyns! ['puna s oneparopa
Jlammmaca. CopmynupoBaTh KpaeBble 3amaun Jupuxiie u Heiimana s ypaBHEHHS SJUIMITHYECKOTO
THUIIA.

6. Kakue metonsl Bam m3BecTHbl s pemenns 3anaun Jupuxie ans ypaBHenus Jlamaca B kpyre?
UYro Takoe unrterpan [lyaccona?

7. Kak ¢opmynmpyercsi cMemaHHast 3aja4a JJisl ypaBHEHHs TEIJIONPOBOTHOCTH Ha oTpe3ke? B uem
cyTh MeToga Oypne?

8. CchopmynmpoBaTh CMEIIAaHHYIO 33734y Uil ypaBHEHHUS KOJIEOAHUH CTPYHBI HA OTPE3KeE.

9. Yto Takoe pynkuuu beccenst nepBoro poga? Kakossl ux cBoiictBa? I'ne onu npumenstorces? Kakue
Apyrue nuinHapuueckue GyHkuuu Bel 3Haere?

. 3 . .
10. Jlate onpenenenue rapmonmueckoii pynkuuu B R”. Kakwme cpolictBa stux QyHkumit? B uem
COCTOMT NPHUHIMI MAaKCHMyMa M MHHUMyMa Juis rapMoHmyecknx ¢(yakmmit? Kak dopmymupyercs
3anaua [upuxiie nns ypaBHenus Ilyaccona? IlpuBenure KOppEKTHYIO NOCTAHOBKY BHEIIHUX KPAaeBBIX

3anau Jupuxne u Heitmana g ypaBHenus Jlarutaca B R®.

11. [Jaiite onpenenenue chepruueckux GyHKIUHN, apoBbIX GyHKIUHN. ['1e oHN ucnonb3yores?

12. Kakue ypaBHEHHs Ha3bIBAIOTCSI MHTErpalbHBIMU ypaBHeHUs MU Dpenronbsma Broporo poga? Uro
Takoe sJIpo UHTerpajgbHoro ypaBHeHus? Kakue sijipa Ha3pIBatoTCs BBIpOXKACHHBIMU? ChopMynupyiTe
TeopeMbl Ppenroapma.

13. Kakas 3amaua HocuT HazBanume 3amauu lltypma-JlmyBmuia? Kak cBectn 3amauy IItypma-
JInyBUIIIS K MHTETPAIBHOMY YPAaBHEHUIO C 3PMUTOBBIM SAPOM? 3a4€M 3TO HYKHO?

14. Jlats onpeneneHue oObEMHOTO MOTEHIIMANA, TOTEHIMAJIA MPOCTOTO CJIOsS, MOTEHIIMAaIa JBOMHOTO
ciosi. Kakue cBoiicTBa 3TUX MOTEHIIMAI0B Bam n3BecTHBI?

Ipumepol KOHMPOJILHBIX 3A0AHULL:

IK3AMEHALIMOHHASA PABOTA

JAucuunimnaa: YpaBHeHHsi MaTeMaTU4YeCKOi GU3MKHU




Pemmte 3amauy u yka3arb HauOOJBIIYIO 007acTh, B KOTOPOH pEIIEHUE ONpPeeIeHO

1 OJIHO3HAYHO:
x'u_ —y“uyy +2x° U, —2y3uy =0, (x>0,y>0)
2
u,, =1 (1<x<2) ul,_ =x° (0.25<x<1).

Haiitu pelmenne cMeIIaHHOMN 3a1a4u: :|.6Utt =u_+ 72" (x>0, t>0),
2

ul,_, =12x, “tL_o —-3, (x>0), (u —ux)\ =315, (t20)

PelmuTh cMemaHHyIo 3a/1a4y: u = 4UXX , (0<x<3m, t>0),
3 ul,_, =cos(x/2), ut‘_ozx—3n, (0 < x < 3m),

ul . =sint, u[_, =0, (t>0).

Pemuts 3agauy Kommn: u = Au—12sh2t-shy, ((x,y,2) € R, t> 0),

4 3 —(212)? 3
ul,_, = x*shy + (2x+ y) cos(l+ y + 2x) — yze . ((x,¥,2) eR®).

Pemuts 3apauy:
5 Au=20r’sin6p, (r<1, 0<@<2n),

(3u +ur)‘ ) =11sin6p—5cos7¢p+3.

r=,

Haiitu XApaKTCPUCTUYCCKHUEC YHUCIIa U CcOOCTBEHHEBIE (PYHKHHHﬁ sgsapa HHTCTPaJIbHOIO

6 YpaBHCHMUA. Penmtn HUHTCIrpaJIbHOC YPABHCHUC IIPU BCCX BO3MOIKHBIX 7\, .
u(x) =2 -[ [msin x + (1—2cos x) cos yJu(y) dy +1-6cosx,
0

u(x) e C[0,n].

Haiitn pemenue cMeaHHoN 3a1auu:
7 1) (5)

— 1 1 H
u =2Au+J ?r Cos2¢+2J, ?r sin 5¢, r<3,0<op<2m,
t>0,
u®
I T L A P < <p<
u\tzo—J1 3 r [sin5¢, r<3, 0<¢p<2r,
ul_, =0, 0<¢@<2m, t>0,
r=

m ) )
rae },Li ) MEHMMaIbHBIH IOIOKHUTENbHBI xopens Qpynkiuu beccenst J o (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

1. Pemuts 3amauy Komm:
9u, =AU, (x,y)eR?*, t>0,

—9x2

ul_, =3cos2x+e”" siny, (x,y)eR%.



2. Haiitu U(0,0, X3) st X >0, re u(xl, Xy, X3) - penienue 3anaun Jupuxie:
Au=0 mpu X;>0,
1, X’ +xZ<R?,
U‘X3=O - 0 2 L2 > R2
, X2+ x2>R%
3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B miape I =,/ X12 + X; + X§ <1 u Takyro, uto

ou sin0 .
U+—| =2"—".(sin2p+32).
or) 2 in 20 +32)

4. Pemnts 3a7auy:
AU =96X?, (u—ur)‘ _ =12sin2¢, r=+x>+y? <1, 0<¢<2nm.

5. Haiitu xapakTepucTU4ecKkue 4uciia, COOCTBeHHbIEC (YHKIIUU UHTETPATILHOTO OIlepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, @ u D uHTerpansHoe ypaBHeHME

1
u(x):xj((1+3x)y—yz)u(y)dy+ax3+bx2, —1<x<+1.
0
6. CBecTy K HHTErpajbHOMY YPAaBHEHHUIO 331a4y
—x%y" —xy'=\y +cosx, 1<x<2,
y@®)-In2-y'(®)=0, y(2)=0.

4. Kputepuu oueHUBaHUS

Onenka «otmyao (10)» BeICTaBisieTCs OOydalOMIEMyCsl, €CIIM OH IMOKa3al BCECTOPOHHHE,
CHCTEMAaTU3UPOBAaHHBIC, TIyOOKHE 3HAHUS y4eOHOW MpOrpaMMbl AMCHIUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha INPAaKTUKE INpU PEIIEHUHM KOHKPETHBIX 3a/]ay, CBOOOJHOE M MPaBUIIBHOE
000CHOBaHUE MPUHSTHIX PEIICHUH;

oreHka «oTauuHo (9)» BBICTAaBIsSETCS OOYYAIOMIEMYCs, €CIM OH ITOKa3al BCECTOPOHHHE,
CHCTEMAaTH3HPOBAHHBIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JAMCIUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHSATh MX Ha NPAaKTUKE INpU pPEIIEHUH KOHKPETHBIX 3a/]ay, CBOOOJHOE M TPaBUIBHOE
00OCHOBaHHUE MPHUHATHIX PEIICHHI, HO TIPU 3TOM OBLTH JOMYIICHBI HEOOJIBIITNE HETOYHOCTH, KOTOPBIC
OBLTH CaMOCTOSITEIBHO OOHAPYKCHBI M HCIIPABJICHHI,

oleHKa «oTauyHO (8)» BbICTaBNIsAETCS OOyYarOmEMyCs, €ClIM OH TMOKa3al BCECTOPOHHHE,
CHUCTEMAaTU3UpOBaHHbIE, TITyOOKHE 3HAHMUS Y4eOHOHM MporpaMMmbl JTUCHUILUIMHBI U YMEHUE YBEPEHHO
NPUMEHSITh HMX Ha TPAaKTUKE TpPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U TPaBHILHOE
000CHOBaHUE MPHUHATBIX pemeHI/Iﬁ, HO IIpH 5TOM OBLIH AOIYIICHBI HEOOJIBIIIE HETOYHOCTH, KOTOPHBIC
MocJjIe yKa3aHHsI SK3aMEeHATOpa ObUIH CAaMOCTOSTEIILHO UCTIPABIICHBI,

OlleHKa «xopomio (7)» BBICTABISETCS OOydYarOMIeMyCsi, €ClM OH TBEpJO 3HAeT Marepual,
IPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, yMeeT MPHUMEHSTh MOJIyuCHHbIC 3HAHHS Ha MPaKTUKE, HO
AO0IMYCKA€T HETOYHOCTU B OTBETC HUJIN ACIACT HECYIICCTBCHHBIC OILIINOKH IIpU pCUICHU A 3aja4,

oneHka «xopomio (6)» BbICTaBIsAETCS OOydaromieMycs, €CJId OH TBEpAO 3HACT MaTepua,
rpaMOTHO M IO CYHIECTBY H3JIara€t €ro, yMECT IMPUMCHSATH IMOJYYCHHBIC 3HAHUA HA NPAKTHUKE, HO
JIOMyCKaeT HeOOJIbINNE OMIMOKU B OTBETE U (WJIH) TIPU PEIICHUM 3a]1a4;



oreHka «xopoiio (5)» BbICTaBNIsAETCS OOydaroOIEMycs, €CIM OH TBEpAO 3HAeT Marepual,
IPaMOTHO U MO CYIIECTBY H3JIAraeT €ro, yMeeT NMPUMEHSTh MOJYYCHHbIC 3HAHUS HA MPAKTHUKE, HO
OTBEYAET HEYBEPEHHO M (MJIN) AOMYCKAeT OMIMOKYU IIPH PEUICHUH 3a]1a4;

OLICHKA  «YJOBJCTBOPUTENBbHO  (4)»  BBICTABISCTCS ~ OOydYaloOmIEMyCsi,  IOKa3aBIEMY
(bparMeHTapHbIil, pa3po3HEHHbI XapakTep 3HAHUI, HETOUHble (OPMYIUPOBKH OA30BBIX MOHSITHUH,
HapyIIEHUS JIOTUYECKON MOCIIEeI0BATEILHOCTH B M3JI0)KEHUHM MPOTrPaMMHOTO Marepuaia, €Ciu MpHU
3TOM OH BJaJIeeT OCHOBHBIMHU pa3jieiamMH yueOHOW ImporpaMMmbl, HEOOXOAUMBIMU JJISl aidbHEHIIero
0o0ydYeHUsI U MOXKET MPUMEHSTH MOTYyICHHBIE 3HAHUS TI0 00pa3Iily B CTAaHAAPTHOW CUTYAIIHUH;

OllCHKA  «ymoBieTBOpUTeNbHO  (3)»  BBICTABIsIETCS  OOydaroIeMycs,  I[OKa3aBIIEMY
(dbparMeHTapHbII, pa3pO3HEHHBIA XapakTep 3HAHHM, HETOYHBIC (HOPMYITHPOBKUA 0a30BBIX TOHSATHH,
HapylIEHUs JIOTMYECKOM IOCJIEOBAaTEIbHOCTH B HW3JIOKEHUM MPOrPaMMHOIO Marepuana, He
BJIQJICIOIIEMY HEKOTOPBIMU pa3jiefiaMyd Y4EeOHOU MPOrpaMMbl, HO YMEIOIIEMY TPUMEHSTh MMOJTyYEHHBIE
3HAHUA [0 00pa3ily B CTAHIAPTHON CUTYaIUH;

OLICHKA «HEYIOBJICTBOPUTEIILHO (2)» BBICTABIACTCS OOYYarOIIEMyCs, KOTOPbIH HE 3HACT
0oJbIIeld YacTH OCHOBHOTO COJEp)KaHHA Y4eOHON MpOrpaMMbl JUCIHMIUIUHBI, JIOMYCKAaeT rpyoOble
omuOKU B (POPMYIUPOBKAX OCHOBHBIX MOHATHIA JUCHIUIUIMHBI U HE YMEET UCIIOJIb30BaTh MOJTYyYCHHBIE
3HaHUS IPU PELICHUU TUIOBBIX IPAKTUYECKUX 33]1a4;

OLICHKA «HEYIO0BJICTBOpUTEIBbHO (1)» BBICTaBIISETCS OOyUaIOIIEMYCs, MOKa3aBIIEMY ITOJHOC
HEe3HaHHEe y4eOHOUN MPOrpaMMbl JUCIUILINHBL.

OLIEHKA «3a4TEHO» BBICTABIISIETCS CTYJEHTY 10 UTOTaM TEKYIIEH ycreBaeMOCTH, NPU yCIOBUH,
YTO OH CJajl BCE 3aJlaHusl, IPEeIyCMOTPEHHbIE MPOrpaMMON TUCIUIUIMHBI, HalKUCcal MPOMEKYTOUHbIE
KOHTPOJIbHBIE pabOTHI M HaOpaJl HOPOrOBOE KOJIMYECTBO OAIJIOB;

OLIECHKa «HE 3a4TEHO» BBICTAaBIACTCA OOydYalolleMycs, €ClIM OH He Habpal IOpOroBoe
KOJINYECTBO OaJIJIOB.

5. MeToauyeckne MaTepHaJIbl, ONpeaesiiOlNe TPoUeaypbl OLEHUBAHUS 3HAHUI, YMEHWUIA,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

3aueT IPOBOAMTCA IO UTOTaM TEKYLIEW yCIIEBA€MOCTH M CAAYM 3aJaHUM, IPELyCMOTPEHHBIX
IIPOrpaMMOl TUCHUIUIMHBL, ¢ y4eTOM HaOpaHHBIX 0ukoB 1o bPC.

Bpewmst mpoBeieHUs] MTUCHMEHHOTO 3K3aMEHa COCTaBIISIeT YEThIpe acCTPOHOMHMYECKHX 4aca. Bo
BpeMs TPOBEJCHUS IMHUCBMEHHOIO 3K3aMeHa OOydarolluecs MOTYT I0JIb30BAaThCSl TOJNBKO PYUKOH,
KapaHAaloM U OyMarou.




