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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: VYpaBHeHHs1 MaTeMaTH4eCcKol (pU3NKU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
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 m3ydaloTcs OCHOBHBIE KpaeBble 3afaud Maremarndeckod ¢usuku. IlpuBoaurcs kimaccuduxanums
JTUHEHHBIX AU (epeHInaTbHBIX YPaBHEHUH C YaCTHBIMH MPOU3BOAHBIMU BTOPOTO TOPSIKA, OCHOBaHHAs Ha
UX NPUBEJCHUU K KAHOHUYECKOMY BHy. BBOANTCS MOHATHE XapaKTepHCTUUECKOI TOBEPXHOCTH.
[TonpoOHO paccmarpuBaeTcsi Kiaccuyeckas 3amada Komm i ypaBHeHHs KoiieOaHWi CTpyHBI. BbIBoaWTCS
dopmyna JlanamGepa, onpezensercst 00JacTh 3aBUCHMOCTH KJIACCUYECKOTO PEIICHHsI OT Ha4aJdbHBIX JAHHBIX,
JOKa3bIBAaeTCs KOPPEKTHOCTH 3a/1auk. PaccMarpuBaeTcs cMenanHast 3a1a4a sl oJTyOeCKOHEYHOH CTPYHBI.
PaccmarpuBarorcst sneMeHTBl Teopun 0000mIEHHBIX (yHKIMA: mpeoOpaszoBanne @Dypbe U CBEPTKA U
0000ménnbIx pyHknuii, nuddepenuupoBanue npeodpasoBanust Pypre n cBEPTKM 000OMIEHHBIX (QYHKIHUH.
Beoautcst monsitue 0606mEnnoro no JI. IlIBapiy pemenus auHelHOTO MU dEpEeHIIUAILHOTO YPaBHEHUS C
MOCTOSTHHBIMH KOY((UIMEHTaMU B 33JaHHOW OOJIACTH M €ro BBIYMCIICHHS C ITOMOIIBIO (DYHIaMEHTAIBHOTO
pemenus. I[locranoBka 0000mEHHON 3amaum Komm ans nuHelHOro Mud¢epeHMalbHOTO YPaBHEHUS C
YaCTHBIMH TIPOU3BOTHBIMH C IIOCTOSTHHBIMH KOA(PHUIIUCHTAMH.
dyHIamMeHTalbHOE pelleHHe TPEXMEPHOro BOJHOBOrO ypaBHeHus. O000miéHHas 3amada Komm s
TPEXMEPHOTO BOJHOBOTO ypaBHeHUsI, popmyna Kupxroda. EAMHCTBEHHOCTh KITACCHYECKOTO PEIICHUS 3a1a4n
Komm.
dyHnameHTalbHOE pelleHre ypaBHEHUs TerutonpoBoaHoctu. Popmyna [Tyaccona 0000mMEHHOTO penIeHUs
3agaun Kommm /i ypaBHEHHMs TEIUIONPOBOAHOCTH KaK CBEPTKA MCTOYHMKA C (DYyHAAMEHTAIbHBIM PEIICHUEM.
[TpuHIMI MakCUMyMa ¥ €IMHCTBEHHOCTh PEUICHUS [T YPaBHEHHS TEITIONPOBOIHOCTH.
Krnaccuueckast 1 0000mIEHHAs TTOCTAHOBKY CMENIAHHOM 337a4u Il OJHOMEPHOTO BOJHOBOTO YPAaBHEHHS H
ypaBHEHUS TEIUIONPOBOAHOCTH Ha oTpe3ke. Pemenne atux 3agau merogom Oypee.
Cnektp u coOCTBeHHbIE (QYHKIHMU omeparopa Jlammaca B Kpyre mpu TPUBHAIBHOM TPAHUYHOM YCIIOBHUH.
VYpaBuenue u pynknuu beccens. Metox @ypre moctpoeHus: 0000IEHHOTO PENICHUsT CMEIIAHHON 3a7]a9u O
KOJIEOaHUSIX 3aKPETUIEHHOMN KPYIIIOi MeMOpaHBI.
Cnextp u cobcTBeHHBIe (QyHKIHMU oneparopa Jlammaca—bensrpamu Ha cdepe TPEXMEPHOTO MPOCTPAHCTBA.
Cdepuueckue dpynkumu. Meton @ypbe nocTpoeHus: 0000IIEHHOTO pelieHus 3a1a4n JIupuxJie B mape.
HNuterpanbubie ypaBHeHuss @pearonsma BToporo poga. Teopembl @penroiapMa il MHTETPAIbHBIX YPAaBHEHUN
C KBaJPaTUYHO-UHTETPHUPYEMBIM SIPOM.
I'apmonnueckue GyHKIMM M UX cBoiicTBa. Teopema o cpeiHeM M MPUHIMIT MAaKCUMyMa JUIsl TapPMOHUYECKUX
GyHKIMHA B TPEXMEPHOM HpoCTpaHcTBe. [loTeHIManbl, UX NPUMEHEHHE JUIS PEHICHUS OCHOBHBIX KPaeBBIX
3amad A ypaBHeHus Jlamnaca.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

HU3YUCHUC KOPPCKTHLIX MOCTAHOBOK KPACBBIX 3a1a4 JJIsI OCHOBHBIX ,I[I/I(i)(i)epeHLII/IaJ'ILHLIX ypaBHeHI/Iﬁ C
YaCTHBIMH MPOU3BOAHBIMHU, OCBOCHUC AHAJIMTUYCCKUX MCETOAOB PCHICHUSA I3TUX KPACBBIX 3aJa4d U UX
MPUIIOXKCHUC K 3a/la4aM THAPOJAUHAMUKH, A3POAUHAMUKU, TCOPUHN TCILJIOIIPOBOAHOCTH U J1P.

33]13‘[]([ JAUCHUIIINHBI

*  M3YYCHHE PA3JIMYHBIX TUNOB IU(QepeHIHaNbHbIX YPaBHEHUH C YacTHBIMU TNPOU3BOAHBIMHU H
CBOMCTB pELICHUI KPaeBbIX 3a/1a4 ISl ’TUX YPABHEHUM, XapaKTEPHBIX ISl KaXKOro THUIIA;

. U3y4YeHHEe KOPPEKTHBIX IOCTAHOBOK KpaeBBIX 3a4ad Uil AU (epeHIHaNbHBIX ypaBHEHUH C
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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHSTh HAMEATh TIyTH €€ PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

YMETB:

OCHOBHBIE THIBI IU((HEepeHInaNbHBIX YPABHEHUN B YACTHBIX TPOU3BOIHBIX;
OIpe/IeICHNE XapaKTepUCTUUECKOM TOBEPXHOCTH;
OCHOBHBIE KpaeBble 3a/aud Jisi YpaBHEHHHM TUIEpOOIMYECKOro THIA, NapabOoIUYecKoro THIIA,
IUIMITUYECKOTO TUIIA;
dopmynel Janambepa, [lyaccona, Kupxroda pemenns 3agaqun Koy 11s1 BOJIHOBOTO ypaBHEHUS;
dopmyiny Ilyaccona pemenus 3anaun Komm asst ypaBHEHUS TEIUIONPOBOAHOCTH;
METOJ] WHTErpajga OJHEprud JJi1 BOJIHOBOTO YpPAaBHEHMS M MPUHOMII MaKCUMyMa JUIS
apaboIMYEeCcKOro ypaBHEHHUS;
Meron, Dypbe pemieHns CMENIaHHbIX 3a4ad Ul YPaBHEHMs TEIUIONPOBOAHOCTH M BOJIHOBOTO
ypaBHEHUS;
rapMoHu4ecKre QyHKIIMH U UX CBONCTBA;
dopmyny [lyaccona pemenns 3agaun Jupuxie st ypaBaeHus Jlamnaca B mape;
OCHOBHBIE CBOICTBa oneparopa Jlamiaca npu oOJHOPOAHBIX KPAEBBIX YCIOBHSIX;
UHTEeTpajbHble ypaBHeHHs DpenaronbMa BTOpPOro poaa co €nado MOSIPHBIMH SIAPAMHU, TEOPEMbI
®penroapMma.

- onpenensaTb THN Au((PEepeHINANTEHBIX ypaBHEHUH € YaCTHBIMU TIPOW3BOIAHBIMHU; TPUBOIUTH
YpaBHEHHUS 2-TO MOPS/IKA K KAHOHHYECKOMY BHILY;

- pemarh METOIOM XapaKTepUCTUK KpaeBble 3a/1a4M Ha IuIockocTH (3anaun Komm u ['ypcea);

- pemars 3a1a4u Ko aj1st BOJIHOBOTO ypaBHEHHS;

- pemark CMEIIaHHbIC 3aa4u JIIsl TOTyOSCKOHEYHOM CTPYHBI;

- pemars 3a1a4u Komwm a1t ypaBHEHUS! TEIUIONPOBOIHOCTH;

- TpuUMeHATh MeTon Dyphe MpH penIeHn: CMEIIaHHbIX 3a/1a4 U BOTHOBOTO YPAaBHEHUS M ypaBHEHUS
TEIIONPOBOAHOCTH; IPUMEHATh QYHKIMH beccerst npy perieHny 3aa4d Juis KpyroBbIX o0nacreii;

- ucnons3oBath MeTon Dypbe NMpH pEemICHWH KpaeBBIX 3a1ad Uil SIUIMNTHYSCKUX YpaBHEHHH,
MPUMEHSTH cepudeckre (GYHKIIMU TPU PEIICHNH 3a1a4 JJisl 00JIacTei co chepruuecKoil CHMMETpHEH;

- crpouth QyHKIMIO ['puHa 3amaum [(upuxie mis mpocredmmx oOnacTell U MCHONB30BaTh €€ MpU
pelIeHNH KOHKPETHBIX 3a]1a4;

- pemats MHTErpajbHbIe ypaBHeHHS DpenroabmMa BTOPOro posia ¢ BEIPOXKICHHBIMU SPaMH;

- CBOOWTh K HMHTETPAJbHOMY YPaBHEHHUIO KpAacBYIO 3ajady ¢ HOMOIIbI0 (yHKuuu [punHa mms
COOTBETCTBYIOMIEro auddepeHraIpHOro oneparopa;

- BBIYUCIATH 3HAYCHUsS] OOBEMHBIX MMOTEHIMAJIOB, IIOTEHIMAJIOB MIPOCTOrO CJIOS U JBOMHOIO CIIOf,
UCTIONIb30BaTh X MPH PEIICHUH KPaeBbIX 3a/1ad.

BJIAJIETh:

4. Cox

- METOAaMU M MOAXOAAMH TEOPHH YPaBHEHHMH C YACTHBHIMH HPOM3BOJHBIMH, MPHUMEHSEMBIMH TNPH
peleHny 3a1a4 I'UIPOJMHAMUKH, a3pOINHAMUKY, (PU3NKHU, TECOPETHUECKOI (PU3NMKU, SKOHOMHMKH U 1p.;

- 3HAaHWAMH, TNPUOOPETECHHBIMH NPU H3YUYCHUH Kypca YpaBHEHHI MareMaTudyeckoil (u3uKH,
MO3BOJISIOIINME KOPPEKTHO (hOpMyIHpOBaTh KpaeBble 33/aud IPU MaTeMaTHYECKOM MOIEIMPOBAHUU
MPOLIECCOB MIIM OOBEKTOB B Pa3IMYHBIX 00IACTSIX HAYKU U TEXHUKH.

epsKkaHue TMCHUIIHMHBI (MOYJIs), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHueM

OTBCACHHOI'O HA HUX KOJHICCTBA AaKAACMHUICCKUX YaCOB U BU/10B y‘-leﬁl-lLIX 3aHSATHH

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




[IpuBenenue K KaHOHMYECKOMY BHIY
muQQepeHanbHbIX  yYpaBHEHUH ¢
| HACTHBIMM ~ MPOHSBONHEIMH  BIOPOro 5 5 5
Mnopsiika C JMHEHHOW cTapiieil 4acThlo.
Knaccudukanuss  ypaBHeHwidt. 3ajmaua
Komm, MeTox xapakTepUCTHK.
BonnoBoe ypaBuenue 1. 5 5 5
3 BomnnoBoe ypaBHeHue 2. 5 5 5
4 3amaga Komn JUTST ypaBHEHUS 5 5 5
TEIUIONPOBOAHOCTH.
HauanbHupie cBegenus o0 omneparope
5 Jlanmaca 1 o 3agaue Ha COOCTBEHHBIE 5 5 5
3HAYCHUS TIPU OAHOPOIHBIX KpPaeBbIX
YCIJIOBUSIX.
6 3amaua  Jlupuxne Uil ypaBHEHUS 5 5 5
Jlannaca B kpyre.
CmemanHas 3afada JUid  ypaBHEHUS
7 TEIJIONPOBOAHOCTA Ha OTpe3ke. Meton 6 4 18
®Dypse.
] CMmemanHas 3aga4a Uil ypaBHEHMs 5 3 19
KoJieOaHuil CTPYHBI Ha OTPE3Ke.
Oynkumu beccenss 1 UX NpUMEHEHHE K
9 pelleHuto  3aJad = Ha  COOCTBEHHBIC 6 4 18
3HA4YEHUS s KPyTIod MeMOpaHsbl.
10 | VYpasuenwus Jlammaca u [lyaccona. 5 3 19
Merton  paszeneHuss NEpPEMEHHbIX B
chepuyeckux KOOpJIUHATaX ISt
11 6 4 18
ypaBHeHus Jlarutaca B . Cdepuueckue
(GyHKUIMH.
12 HNuterpanbHble ypaBHEHUS. 5 4 9
13 3anaua [ltypma-JlnyBumis. 6 4 10
14 IToreniuarnbl. 6 4 9
Hroro yacos 75 60 150
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 5 (Ocennuii)

1. IlpuBeneHne K KaHOHMYECKOMY BHIY Ju(depeHInaIbHbIX YpaBHEHMH C YacCTHBIMHU
MPOU3BOJHBIMU BTOPOTO TOpsiIKa C JUHEWHOW cTapiield dacthio. Kiaccudukauus ypaBHEHHH.
3amava Komm, MeToa xapakTepuCTHK.

BbIBOJT HEKOTOPBIX YpaBHEHHUH MareMarndeckoil ¢u3uku. [IpuBeneHne K KaHOHUYECKOMY BUJIY B
Touke u(epeHINaNbHBIX YPaBHEHHH C 4YaCTHBIMH IPOMU3BOAHBIMH BTOPOTO IOpsAAKa OT N
HE3aBHCUMBIX TIEpEMEHHBIX C JIMHEHHOHN crapmieil yacteio. Knaccudukanus ypasuenuii. [lonsitie o
3amade Komm m xapakTepucTHUECKON NOBEpXHOCTH. IIpuBeneHne ypaBHEHHMI BTOPOTo MOpsAKa K
KaHOHWYECKOMY BUAY Ha IUIOCKOCTHU. [IoHsATHE O METO/IE XapaKTEPUCTHUK.

2. BonnoBoe ypaBHenue 1.

OOmee pemieHre OJHOPOJHOTO BOJHOBOTO ypaBHeHMsA. IlocTaHoBka M pemienue 3agauu Kormm.
®opmyna Janambepa. OOmacTb 3aBUCUMOCTH pelleHus 3agadd Komw oT HadajbHBIX JaHHBIX.
[Mpumep Anamapa HexoppekTHOH 3ajauu (3agaua Komm ans ypaBuenus Jlammaca). [Tonarue 06
0000111eHHOM (HETJIaIKOM) PEIICHUH.




[MocTaHoBKa ¥ pelieHrne CMEIaHHOH 3aa4d JUIs CMEIIaHHOW 3a/1au¥l JIJIsl TIOTyOECKOHEYHOW CTPYHBI
C 3aKpEIUIEHHBIM KOHLIOM. YCIIOBHUS COMNIACOBaHMS HAYaJIbHBIX ¥ TPAHUYHOTO JAHHBIX.

3. BonHoBo€e ypaBHeHueE 2.

®opmynsl Ilyaccona-Kupxroda pemenunst 3amaun Komm aisi ogHOpPOJHOTO BOJHOBOTO YPaBHEHHUSI.
[punmun Troitrenca. Meron roamens pemenusa 3anaud Komm Asii HEOTHOPOTHOTO BOJHOBOTO
ypaBHeHus. O0mas ¢popmyna Kupxroda. 3anmaua Komwm ans BomHOBOTO ypaBHeHus. MeTon ciycka.
®opmyna Ilyaccona. /uddysus BomH. EXMHCTBEHHOCTh KIACCHYECKOTO pelleHHs 3anadu Komm
(MeTon MHTETpalia SHEPTUHn).

4. 3amaua Komu anst ypaBHEHHUS TETIIONPOBOJHOCTH.

3amava Komm jy1st ypaBHEHHSI TEIIIOPOBOAHOCTH.

ITocranoBka 3amaun Komu. ®dopmyna Ilyaccona pemenus 3amaun Komm ajisi 0JHOPOAHOTO
YpaBHEHUS TEILIONPOBOIHOCTH, OecKOHEeUHas U depeHIIupyeMOocTh peleHnid. dyHaaMeHTaIbHOe
pewenue. Meton [Hrooamenss mjis HEOOHOPOOHOTO YypaBHeHus. [IpuHIMO Makcumyma ais
napaboIMYecKoro ypaBHEHUs. EJIWHCTBEHHOCTh KJIaCCHUECKOoro pemeHus 3anadn  Komm, e€
KOPPEKTHOCT.

5. HawansHble cBenenus o0 omeparope Jlamnmaca m o 3amade Ha cOOCTBEHHBIC 3HAYCHUS NPU
OJHOPOZHBIX KPAaeBbIX YCIOBUSX.

Hawanbuble cBenmeHuss o0 omeparope Jlammaca u o 3amaue Ha COOCTBEHHBIE 3HAYEHUS IIPU
OJHOPOJHBIX KPAEBBIX YCIOBHUSIX.

®opmynsl I'puna s oneparopa Jlammaca. [loctanoBka kpaeBsIx 3amad upuxiie u Helimana 1ot
ypaBHeHusi [lyaccona B orpanuveHHoi oOmactu. HeoOxomumoe ycloBHe pa3peliMMOCTH 3ajadyd
Heiimana. CUMMETpUYHOCTh M TIOJIOKUTEIBHOCTH OIEpaTopa « » C OAHOPOIHBIMU YCIOBHUSIMH
Hupuxie. 3agada Ha cOOCTBEHHBIC 3HAYEHUs. BeIecTBeHHOCTh M MOJOKUTEILHOCTh COOCTBEHHBIX
3HaueHuil. OpTOroHAIBHOCTH COOCTBEHHBIX (DYHKIIHA.

6. 3agaya [Iupuxne mist ypaBHenus Jlamnaca B kpyre.

3anava Jlupuxie s ypaBHeHus Jlamnaca B kpyre.

[Toctpoenne ¢dopmanpHOro pemeHus 3amgaun  wupuxime wmerogom Dypwe. beckoneuHas
TG PepeHIpyeMOCTh pElIeHUs] B 00JIACTH, Pa3OKEeHUE €ro M0 TapMOHUYECKHMM MHOTOWICHAM B
ciy4yae ypaBHenus Jlammaca. Marerpan Ilyaccona. CymiecTBOBaHHE KJIACCHYECKOTO PEIICHHS 3aa4n
Jupuxne s ypaBHeHwus Jlarnaca B Kpyre MpH HENPEPHIBHOW TPaHUYHON (YHKIIUH.

Cemecrtp: 6 (Becennuit)
7. CMmemianHas 3ajada JJisl ypaBHEHUA TEIUIOMPOBOJAHOCTH Ha oTpe3ke. Meron Dyphe.

CwMenianHas 3a1a4a AJ1s1 ypaBHEHUs TEIIONPOBOJHOCTH Ha oTpe3ke. Meton Dypbe.

[TocraHoBka CMELIaHHOW 3aJa4yd HAa KOHEYHOM OTpEe3Ke C T'PaHUYHBIMU ycinoBusMu Jlupuxie,
€IMHCTBEHHOCTh pEIIeHHs. MeTon pasfelieHus MEepEeMEHHBIX [UIsl 3aJadd ¢ OAHOPOAHBIMHU
rpaHi4YHbIMU  ycnoBusiMH. [locTpoeHue QopmanbHOro pemeHus JUis CIy4aeB OJHOPOTHOIO |
HeofgHOponHOoro ypaBHeHHi. ObocHoBaHue Meroga Dypbe. YciIoBUS COIIACOBAHHS HAYaJbHOTO M
I'paHUYHBIX ycIoBull. PerieHue cMenmanHoi 3a1auu Ipy HEOHOPOAHBIX I'PAaHUUHBIX YCIIOBUSX.

8. CMerranHas 3aa4a Julsl ypaBHEHUsI KoieOaHui CTPyHBI Ha OTpe3Ke.

CwmemanHas 3a/1a4ya 11 ypaBHEHHUS KoJIeOaHHI CTPYHBI Ha OTPE3Ke.

[TocranoBka cMELIaHHOW 3aJa4u JJIA CTPYHBI C 3aKPEILUIEHHBIMH KOHUAMH. ENUMHCTBEHHOCTH €€
peweHust (meron uHTerpaja sHeprum). llocTpoeHue QopmanbHOro pemieHus merogoM Dypbe
(cmyyan OAHOPOMHOTO W  HEOAHOPOMHOTO ypaBHeHHi). (OO0OCHOBaHWE METONA, YCJIOBUS
coracoBanus. CylecTBOBaHUE KJIACCHUECKOTO PELICHHUS.



9. ®ynkiuu beccenst n nx NpuMeHEHHE K PEIISHHIO 33/1a4 Ha COOCTBEHHbIE 3HAYCHUS IS KPYITIOH
MeMOpaHBbI.

Oynkunu beccens u MX NMpUMEHEHHE K PELICHHIO 33a7Jad HAa COOCTBEHHBIC 3HAYEHUS JUISI KPYIJION
MeMOpaHbI.

3anaua Ha cOOCTBEHHBIC 3HAYCHHS U COOCTBEHHbIE (PYHKIMH Ui omneparopa Jlamumaca B Kpyre mpu
OTHOPOIHOM KpaeBoM ycioBuu Jlupuxie. Pasnenenme mnepemenusix. Juddepennnanpaoe
ypaBHeHue beccens. @dynkumm beccens meporo poma m ux cBoicTtBa. PyHkiuu beccens,
HEOrpaHWYEHHbIC B Hyse. BblpakeHue s COOCTBEHHBIX (YHKIMH M COOCTBEHHBIX 3HAYCHUH
Kpymiod MeMmOpaHbl C 3aKpeIUICHHBIMH KpasMu uepe3 QyHKuun beccens. OproroHaabHOCTb
coocTBeHHBIX (yHKNMA W (ynkmii beccens. [lomHora cucreMbl coOCTBeHHBIX (yHKIWMA (0e3
JIOKa3aTeJIbCTBA).

10. YpaBuenus Jlantaca u Ilyaccona.

VYpasuenus Jlamnaca u [lyaccona.

WHrerpansHoe mnpexacraBieHue pemeHud ypaBHeHui Ilyaccona u Jlammaca B orpaHM4YeHHOU
obnactu.

[IpoctpancTtBo oOCHOBHBIX (yHKIWMA. [lOHSTHE CXOAMMOCTH TOCIEIOBATENBHOCTH (YHKIINH.
[IpoctpancTtBo 0000mEHHBIX (yHKIMHA. JlokanbHO UHTErpupyemble (GYHKIUM M PETYIApHBIC
0000ménnsie  pynkmun. JIuddepennupopanne 0000mEHHBIX (QyHKIMNA. DyHIaMEHTaIbHOE
pemenne ypaBHeHus Jlaruiaca.

lapmonnueckue QyHkouu B U ux cBoiictBa. beckoneunas nuddepeHInpyeMOCTsh TapMOHUYECKHX
¢ynknuii. Teopema o cpeanem [TpuHIUN MakcUMyMa 1 MUHUMYMa.

3anaua upuxne mis ypaBHeHus [lyaccoHa, eqMHCTBEHHOCTh KiacCH4ecKoro peuieHus. OyHKus
I'puna 3anaun J{upuxie, pemenne 3agaun Jupuxie ¢ nomoibto GyHkiun [pruaa. CHMMETPUIHOCTh
¢ynkuun ['puna (6e3 nokaszarenbctBa). Oynkuus [puna ans mapa. @opmyna [lyaccona pemeHus
3agaun upuxiue s ypaBHenus: Jlammaca B mape. Teopema JlnyBuiuist, TeopeMa 00 ycTpaHUMOWM
ocobeHHocTH i rapMoHndeckux QyHkuuit. [IpeodpazoBanue KenbBuna. PerynsipHocTs moBeneHus
rapMOHHUYECKO QyHKIMH Ha OECKOHEUYHOCTH.

[TocranoBka BHemwHHX KpaeBblx 3amad Jupuxne u Heiimana miga  ypaBHeHus Jlamaca.
EnuncTBeHHOCTH pemenns BHEIIHUX 3ana4 Jupuxne n Helimana.

11. MeTon paszueneHusl MEPEeMEHHBIX B c(EepUYeCKUX KOOpAWHATaX sl ypaBHeHus Jlammaca B
Cdepuueckue pyHKINH.

Meton pasmeneHus NepeMEHHBIX B C(EepuYecKnx KOOpAMHaTax Ui ypaBHeHus Jlaruiaca.
Cdepuueckue GpyHKINH.

VpaBHenne Jlarutaca B cdepuyecknx koopamHarax. Cdepuueckue (QYHKIHH KaK COOCTBEHHBIC
¢bynkuun omeparopa Jlamnaca-bensrpamu Ha eamHM4HOM cdepe . IllapoBeie  dyHKIMH
(rapmoHmueckue MHOrowieHbl). CoOcTBeHHBbIE 3HaueHHs oneparopa Jlamaca-benbrpamu.
Huddepennmansioe ypaBHenue Jlexannpa. [loauHomsl Jlexxanapa u npucoeAnHEHHBIE (YHKIIUU
Jlexannpa. Beipaxkenue cepuyecknx GyHKINH B c(hepuIecKoi CUCTEME KOOP/IHHAT.
OproroHasibHOCTh W ToONHOTa (0€3 JoKaszarenbcTBa) cdepuuecknx QyHKOui. Pemenue 3amau
Jupuxne u Heiimana B mape U mapoBoM clioe B (hopMe ps0B MO HIAPOBBIM (PYHKITHSIM.

12. aTerpanbHble ypaBHEHUS.

WuTerpanpHble ypaBHEHUS.

WHrerpansuble ypaBHeHus: Opearonasma BToporo poaa. HenpepsIBHOCTE HHTETPAIBHBIX ONEPaToOpoOB
C HENpPEepbIBHBIMU M HOJSPHBIMU  siapaMu B mpoctpaHctBe . (Coro3HOe  ypaBHEHME.
XapakTepucTHYecKue Yyuciia 1 cOOCTBEHHbIE (PYHKIIMHM HHTETPAJILHOTO OIepaTopa.

VYpaBHEHUs C BBIPOKICHHBIMH sapamu. CBeleHHE MX K CHCTEME JMHEHHBIX alre0panyecKux
ypaBHeHHil. TeopeMbl @pearossMa B 3TOM Cilydae. YPaBHEHUS C HENPEPBIBHBIMU U IMOJIAPHBIMU
siApaMy. YpaBHEHHUE C MalbIM 110 HOpMe oriepatopoM. Pan Helimana.

CeeznieHHEe ypaBHEHUI C IOJSIPHBIMU siIpaMM K YPAaBHEHUSIM C BBIPOXKICHHBIMU siipaMu. Teopembl
OpearonpMa B 0011IEM cyyae.



VYpaBHEHUSI ¢ 3PMHUTOBBIMU AapaMu. CHMMETPUYHOCTh MHTETPAIBHOTO OMNEPaTopa C 3PMHUTOBHIM
snpoM. Teopema o0 CyIIecCTBOBaHMU XapakTepucTuueckux uucen. Teopema ['mnbepra-llmuara s
YPaBHEHM C HENTPEPBIBHBIMHA SPMHUTOBBIMHU IpaMH.

13. 3apaua Hltypma-JInyBusis.

3anaua [ltypma-JlnyBumis.

Oynkuus  Ipuna 3amaun IItypma-JImyBuiuig; €€ CylIEeCTBOBaHHWE, CUMMETPHYHOCTB,
HenpepbiBHOCTh. CBenenune 3anauu Ltypma-JInyBuiis K HHTErpajJbHOMY YPAaBHEHHUIO C 3PMUTOBBIM
spoM. CBoMCTBa criekTpa U cobcTBeHHbIX (hyHKImA. Teopema Creknosa.

14. IToTeHIHAIIEI.

IToreHnmanel.

OOBEMHBII TOTEHIIMAl ¥ ero cBoiictBa. [loTeHIManm TPOCTOro CjOsi, €ro HENmpPephIBHOCTD.
ITorenuman nBoiiHoro cnod. @opmyna I'aycca, ckadok MOTEHIMANa JBOMHOIO CIIOS MPHU MEPEXone
yepe3 MOoBepXHOCTh. [IpaBuibHAs HOpMaibHAs MPOM3BOIHAS MMOTEHIMANIA TPOCTOTO cios, hopmyna
CKauKa.

Csenenue 3amad Jupuxne m Heiimana nns ypaBHenus Jlamaca moCpencTBOM TMOTEHIIMANOB K
HUHTErpajibHBIM ypaBHeHUAM Ppearoibma BTOPOro poaa Ha rpanuue. OnHO3HAYHAS Pa3pelIMMOCTh
BHYTpPEHHEM 3a7aun Jlupuxie u BHeIHeN 3aaaun HelimaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAUAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. COopHUK 3a/1a4 110 ypaBHEHHSIM MaTeMaTHYECKOH PU3UKHU, DIEKTPOHHAS BEPCHS TIEUYaTHOM
nyonukanuu / B. C. Bnagumupos, B. I1. Muxaiinos, T. B. Muxaitiosa, M. U. [1laGynun. — Mockaa,
OU3MATIINT, 2016

2. YpaBHeHus maremaruaeckon ¢puzuku [Tekct] : yueOHUK A5t By30B : peK. M-BoM oOpa3oBanust PO /
A. H.Tuxonos, A. A. Camapckuii ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 7-e uza. — M. : U3n-Bo
MI'Y ; Hayka, 2004 .— 798 c.

3. YpaBHeHust matematrueckor ¢pusuku [Tekcr] : yue6. mocobue s By3oB / B. M. Ypoes .— M. :
Ayza, 1998 .— 373 c.

JomnonHurensHas aureparypa

1. YpaBHeHUs MaTeMaTHUeCKol (U3NKH, DIIEKTPOHHAs BepcHs edaTHol mybnukanuu / B. C.
Bnagumupos, B. B. XKapunos. — Mocksa, @uzmaraut, 2000

2. Jlekuuy 1o ypaBHEHHAM MareMarndeckoil Gpusuku [Tekcr] : yueb.mocodue:
pek.Yueb.-meron.cosetom MOTU / B.I1.Muxaiinos .— M : @usmariut, 2001 .— 206 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1604/?7t=492 — snexrponnas 6ubnuorexa dusrexa, paznen « YpaBHEHUs
MaTeMaTH4eCcKON QU3UKNY.

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmepoccuiicknii MaTeMaTH4ECKHiA TOPTAll.

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuH HayK.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha neKunoHHBIX 3aHATHAX MOTYT HCIOJIB30BATHCS MYJIBTUMEIUIHBIC TEXHOJIOTHHU, BKITFOUAs
JIEMOHCTPALMIO PE3EHTALUMN.

JU71st KOHTPOJISL ¥ KOPPEKIMU 3HaHUT 00ydaronyecss MOTyT UCIIOIb30BaTh KOMIIBIOTEPHOE
TECTHPOBAHKE, B TOM YHCJIEC Ha OPTaIe WWW.i-exam.ru.

B nporiecce camocTosTeNbHOM PabOThl 00YYatOUIMXCsl BO3MOKHO HUCIIOJIb30BAHUE TAaKUEX
MPOrpaMMHBIX CpeIcTB, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4YalOLIMi Kypc YpaBHEHHS MareMaTW4ecKOM (HU3MKH , NOJDKEH C OJHOH CTOpOHBI,
OBJaJeTh OOLIMM MOHSATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JOJDKEH HAyYUTHCS NPUMEHSThH
TEOPETUYECKHE 3HAHMS HA ITPAKTHKE.

B pesynbrate u3ydeHHMs IWUCUUIUIMHBI CTYIEHT JOJDKEH 3HAaTb OCHOBHBIC OINPENEICHUS TEOpUH
YpaBHEHUH ¢ YaCTHBIMU IPOU3BOAHBIMHU, TUIIBI YPABHEHUI, IOCTAHOBKU OCHOBHBIX KPAaeBbIX 3a/ad 1JIs
YpPaBHEHUI C YacTHBIMU IPOM3BOIHBIMU, OCHOBHBIE CBOMCTBAa pEIICHUH AITHX 3ajad, NPUMEHSTbH
[I0JIyYEHHbIE 3HAHUS AJIs PELIECHUs pa3IMyuHBbIX 3a/au.

OnHMM M3 OCHOBHBIX METOJIOB TEOPUH YpaBHEHHMH MaTeMaTndeckod (pu3nku, KOTOpPBIH HE0OX0muMo
OCBOUTH CTyHeHTy, siBisiercs meron Dypbe. Meronq Dypbe COCTOMT B TOM, UTO pelIEHHE KPaeBOM
3a7la4y WIIETCSl B BUZAE pAAa MO0 COOCTBEHHBIM (PyHKLHMSM CTalMoOHapHOro omeparopa. Cuma merona
@Dypbe 3aKII0YaeTCs B €ro NPOCTOTE U aNrOpUTMHYHOCTH — MeTon Dypbe CBOOUT pelieHre KpaeBoi
3a7a4y Ui ypaBHEHHsI C YaCTHBIMH TPOU3BOJHBIMM K pEIICHHI0 Oojee MPOCTHIX 3ahad (4acTo, K
KpaeBbIM 3a7a4aM s OOBIKHOBEHHBIX AuddepeHunanbHbIX ypaBHeHHi). it TOro 4ToObl
M0JIb30BaThCsl MeTooM Pypbe, HEOOXOIUMO YMETh OIPEAEIATh COOCTBEHHBIE YUCIA U COOCTBEHHBIE
(yHKUIMHM OTepaTopoB, HaIIpuUMep, oneparopa Jlamnaca.

OueHb Ba)XHBIMHU SBJISIFOTCS METO/IbI, I03BOJISIOIIME periaTh 3axa4n Komu 111 ypaBHEHUH ¢ YaCTHBIMU
MPOU3BOJHBIMU THUIMEPOOIMUECKOr0 M MapabOJUYEeCKOr0 THUIIOB: METOHA XapaKTEPUCTHK, METOJ
Kommu-KoBanesckoil, MeTos pa3ieneHus IepeMeHHbIX U T.1I.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0IUMOE BpeMsl Il pabOThI CTy/IeHTa HaJ TEMOU.
CamocrosiTenbHas padoTa BKIIIOYAET B ce0s:

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEHIOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HA BONPOCHL, IPEJHA3HAYCHHBIX JUISI CAMOCTOSATENBHOTO  HM3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K NPaKTUUECKUM 3aHATHSIM, KOJUJIOKBUYMaM, 3a4€Ty U 3K3aMEHY.

PyKoBOJCTBO ¥ KOHTPOJIb 32 CAMOCTOSITEIILHON pabOTOM CTy/IEHTa OCYIIECTBIISIETCS B popme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazaTteneM BiaJieHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETHUYECKUE CBEACHUS. 3HAYUTEIHHO OOJNErYuTh PELICHUE 3aJadd MOXKET XOPOIIO BBHINMOJHEHHAS
[IOCTAHOBKA 3a/1a4H.

[Ipu moaroToBke K MPaKTHUYECKUM 3aHATUSAM HEOOXOAMMO MOBTOPSTH paHee H3YUYCHHBIE OCHOBHBIC
orpeienieHus, GOPMYITUPOBKU TeopeM. B Hauase 3aHsTHs, Kak MPaBHUIIO, IpoBoAUTCs KopoTkuid (10-15
MHUHYT) OIPOC 10 MaTepuaty MPOIIeIIINX 3aHsITUH B YCTHON MJIM MUCbMEHHOH (opme.

OOBIYHO MPUACPKUBAIOTCS CIACAYIOMIEH CXEMbl: U3yYEHHE MaTepraa JICKIUU 10 KOHCIIEKTY B TOT e
JIeHb, KorJia Obuta mpociymiana jgekiys (10-15 MUHyT); moBTOpeHHe MaTepHala HaKaHyHe ClelyroIei
nexuuu (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKIUH, yaeOHO! 1 HayqIHOU
JUTeparype, oAroToBKa OTBETOB Ha BOIIPOCHI, IPEIHA3HAUCHHBIX Ul CaMOCTOSITEIbHOI0 u3ydeHus (1
yac B HEJEJI0), MOJArOTOBKA K MPAKTHYECKOMY 3aHATHIO, pewmenue 3amad (1 vac). BaxHo mobutscs
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHW4ecKoro ero 3amoMuHaHus. Ilpu 3arpynHenuu
W3y4YEHUs] OTACIBHBIX TEM, BOIIPOCOB, CIEAYET OOpalaThCs 3a KOHCYJIBTALMSMHU K JIGKTOPY WIIN
[IPETIOaBaTeNI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.



O0s13aTeNbHBIM TPEOOBAHUEM SIBIISICTCSl BBHITIOJHEHUE JIOMAITHUX Pa0OT, KOTOphie OQOPMIISIOTCS B
CHelHaIbHO OTBEIEHHON ISl 3TOTO TETPAAX M CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.
[IpomexxyTOuHBIH KOHTPOJIb 3HAHUKH MPOBOOUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
[pe/ularaercs MUCbMEHHO OTBETUTh HA TEOPETHUYECKUM BOIPOC W PEIIUTh JBE 3aJayd IO TeMe
KOJUIOKBUYMA, & TaK)KE€ CTYIEHTY B XOJi€ OCBOCHHUS Kypca HEOOXOJMUMO BBITIOJIHHUThH YETHIPE AOMALITHUX
MHIUBHULyaJIbHBIX pabOThI C X HMOCIEAYIOIIEH 3alUTOM!:

1) «Knaccudukarys ypaBHEHUH ¢ YaCTHBIMH ITPOM3BOAHBIMHU BTOPOTO HOPSIKA, METOJ] XapaKTEPUCTHK,
3agaya Komm u cMemranHas 3a1ada ai1st BOJIHOBOTO ypaBHeHus, popmyna Kupxroday.

2) «3amaga Komm pams ypaBHEHHs TeIIONpoBOAHOCTH. KpaeBble 3amaum Aisl SIUIMITHYECKHX
ypaBHEHUi1 B kpyre U Konblie. Chepriaeckue QpyHKII».

3) «CmemanHas 3aa4a ¢ Ha4aJbHBIMHU YCIOBUSIMU Ha OTpe3Ke W B mpsaMoyroibHuke. Meron dypee.
Oynknuu beccens W uX NpUMEHEHHE MPH PEIICHUM 3ajad JUisl KpYIIod MeMmOpaHbl. YpaBHEHUs
Jlanumaca n ITyaccona B nmpoctpanctse. @yHkius ['puna 3agaun Jupuxiey.

4) «Murerpanbubie ypaBHenus. 3agada Lltypma-Jlnysumms. [loreHuuans.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

Kypc: 3

kBaTuuKkanus: 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 aHamM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHsTh HAMENATh TIYTH €€ PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare u3ydeHus AMCUMIUIMHBI «YpaBHEHHs MaTeMaTH4ecKol (u3MKM (cTaHA.)» oO0ydarommics
JIOJKEH:

3HATh:
OCHOBHBIE TUIBI IU((HEepeHInANbHBIX YPABHEHUN B YACTHBIX TPOU3BOIHBIX;
OTIpEJIeTICHNE XapaKTePUCTHUECKOH TOBEPXHOCTH;
OCHOBHBIE KpaeBble 3a/aud JIl YpaBHEHHH TUIEpOOIMYECKOro THIA, NapaboInYecKoro THIIA,
SJUIMNTUYECKOTO TUIIA;
dopmyiel Janambepa, [lyaccona, Kupxroda pemenns 3agaqun Koy 11s1 BOJIHOBOTO ypaBHEHUS;
dopmyiny Ilyaccona pemenus 3anaun Komm asst ypaBHEHUS TEIUIONPOBOAHOCTH;
METOJ] HMHTerpaja »JHEPruM JUIs BOJHOBOTO YpPaBHCHHS U TPHHLIUI MaKCHMyMa JUIs
napaboIMYEeCKOro ypaBHEHHUS;
Meton Dypbe pelieHHsT CMEIIaHHBIX 3a7a4 IJI YPaBHEHHUS TEIUIONPOBOAHOCTH U BOJIHOBOTO
YpaBHEHUS;
rapMoHH4ecKre (QyHKIIMH U UX CBOHCTBA;
dopmyny [lyaccona pemenns 3agaun Jupuxie st ypaBaeHus Jlamnaca B mape;
OCHOBHBIE CBO¥CTBa onepaTtopa Jlamiaca npyu OAHOPOIHBIX KPAaeBbIX YCIOBUSX;
UHTEeTpajbHble ypaBHeHHs dpenaronbMa BTOpPOro poaa co €nado MOSIPHBIMH SIAPAMHU, TEOPEMBI
®penroapMma.
yMeThb:
- onpeneisTb TUN IupQGepeHIHaNIbHBIX YPaBHEHUH C YacTHBIMH IPOW3BOIHBIMHU; HPUBOIUTDH
yYpaBHEHUS 2-TO MOpsAAKAa K KAHOHUYECKOMY BUJLY;
- pemaTh METOJOM XapaKTEPUCTUK KpaeBble 3a/1auu Ha miockocTy (3anaun Komw u I'ypea);
- pemats 3a1auu Ko a7 BOJIHOBOTO YpaBHEHHUS;
- pemarh CMEUIaHHbIC 3aJa4M ISl TOyOeCKOHEYHON CTPYHBI;
- pemats 3a1auu Ko ass ypaBHEHHUS TEIUIONIPOBOAHOCTH;
- npumMeHaTh Meto] Dypbe npu peneHnr CMeIaHHbIX 3a/1a4 AJIsl BOJTHOBOTO YPAaBHEHHS U yPAaBHEHHUS
TEIUIONPOBOAHOCTH; MPUMEHTh (YHKIMK beccerns mpu pereHnn 3a1a4 st KpyTroBbIX o0acTeif;
- wucnons3oBath MeTon Dypre Npu peUIeHMH KpaeBBIX 3aAad U SJUTUNTUYECKUX YPaBHEHUA,
MPUMEHSThH chepudeckre (GYHKIIMU TPU PEIICHNH 3a1a4 JJIsl 00JIacTe co chepruuecKkoil CHMMETpHEH;
- crpouth ¢QyHkuuio I'puna 3agaum upuxmie ans npocredmux oOnacTel U UCMOJIB30BaTh €€ MPH
pelLIeHNN KOHKPETHBIX 3aJ1a4;
- pemiats UHTErpanbHble ypaBHeHUsI DOpearoabma BTOPOro poja ¢ BEIPOKICHHBIMU SIIPaMU;
- CBOAMTh K MHTETPaJbHOMY YPAaBHEHMIO KpAaeBylO 3aJady C MOMOINbI0 (yHKuuM Ipuna s
COOTBETCTBYIOLIETO AU epeHINaIBLHOTO ONepaTopa;
- BBIYMCIIATH 3HAYEHHUs] OOBEMHBIX MOTEHIMATIOB, MOTEHIMAIOB IPOCTOTO CJIOSl U JBOWHOIO CIIOA,
HCIOJIB30BaTh UX MPH PEIICHUH KPAEBBIX 3a/1a4.
BJa/IeTh:
- METOAaMHU M MOAXOAAMH TEOPHH YPaBHEHMH C YACTHBHIMHM HPOM3BOJHBIMH, MPHUMEHSEMBIMH NPH
pelIeHny 3a1a4 I'UIPOJMHAMUKH, a3POINHAMUKY, (PU3NKHU, TECOPETHUECKOI (PU3NKU, SKOHOMHKH U 1p.;
- 3HaHWSAMH, NPUOOPETECHHBIMH NPU H3YUYCHUH Kypca YpaBHEHUI MareMaTudyeckoil (u3uKH,
MO3BOJISIOIINME KOPPEKTHO (hOpMyIHpOBaTh KpaeBble 33/aud IPU MaTeMaTHYECKOM MOIEIMPOBAHUU
MPOLIECCOB MIIM OOBEKTOB B PA3IMYHBIX 00IACTIX HAYKU U TEXHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 1Mo wu3yyaemMod mucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0bOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAJIBHBIC JKypHANbl U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYLIECTBISIETCS B TEYSHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI IPENOAaBaTeNs M HAMKHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX 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 onpeneneHue rapMmonudeckoil dynkumu B R”. Kakue cBoiictBa sTux (yHkumii? B yem
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 —2y? u =0, (x>0,y>0),
u\xyzl =1, (l<x<2), u\y:x =x%, (0.25<x<1).

Haiitu pereHue cMeIIaHHOMN 3a1auH: 16Utt =u_+ 72e (x>0, t>0),
2

ul_, =12x, ut‘tio =-3, (x=0), (u—ux)‘ . =3¢ -15, (t=>0).

PelmuTh cMemaHHyIo 3a/1a4y: u = 4u " (0O<x<3m, t>0),
3 ”L:o =cos(x/2), ut‘_ =x-3n, (0<x<3n),

u =sint, u_, =0, (t>0).
X|x=0 X=om

Penmts 3anaay Komu: u = Au—12sh2t-shy, ((x,y,2) e R, t> 0),

4
ul,_, = x’shy +(2x+y)cos(l+y +2x) - yze 2" ((x,y,2) e RY).
Pemuts 3apauy:
5 Au=20r’sin6p, (r<l, 0<o@<2n),
(3u +ur)\  =11sin 6p—5c0s 7¢+3.
Haiitu XApaKTCPUCTUYCCKHUEC YHUCIIa U CcOOCTBEHHEBIE Q)YHKHI/II/I gApa HHTCIrpaJibHOIO
6 ypaBHeHI/IfL PCHII/ITI) I/IHTeraJIBHOG ypaBHeHI/Ie HpI/I BCEX BO3MOXHBIX 7\, .
u(x) =2x-[ [msin x + (1—2cos x)cos yJu(y) dy +1-6cosx,
0
u(x) e C[0,x].
Haiitn pemenue cMeaHHoN 3a1auu:
7 @ (5)
U =2Au+J ?r Cos2¢+2J, ?r sin 59, r<3,0<¢<2n,
t>0,
@)
_ 1 : <3.0<0p<
u\t:O—Jl?r sin 5¢, r<3,0<e<2nm,
u‘73:0, 0<p<2m,t>0,

m ) )
rae Hi ) MHHHMAJBHBI ONOKUTENBHBIN xopenb Gpynkuu beccens J . (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

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

X

ul_, =3cos2x+e” “siny, (x,y) eR?.



2. Haiitn U(0,0, X3) wist Xy >0, rme u(xi, X, X3) - penienue 3anaun Jupuxie:
Au=0 mpun X, >0,
L X+ x5 <R?,
U‘sto o 2 2 2
0, X +X, 2R".
3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B miape I =,/ X12 + X22 + X32 <1 u rakyro, uto

ou sin?0 /.
+— =——-|1SNn2¢p+3v2).
or N2 ( ® )

r=1

u

4. Pemnts 3a7auy:

AU =96X%7, (u—u)‘1:12ﬂ1&m r=yx’+y><1, 0<¢<2n.
r=
5. HaiiTi XapaKTepUCTHYCCKHUE YMCIIa, COOCTBECHHBIC ()YHKIIUU HHTETPAJILHOTO OIlepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, A u D uHTerpansHOe ypaBHEHME

1
LK@zxﬂﬂ+BMy—yﬁKwdy+w@+bﬁ, —1<x<+1.
0
6. CBecTU K HHTErpajlbHOMY YPaBHEHUIO 33a4y
—x?y" —xy' =Ly +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
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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?
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10. Jlate onpeneneHue rapMmonudeckoil dynkumu B R”. Kakue cBoiictBa sTux (yHkumii? B yem
COCTOMT NPHUHIMI MAaKCHMyMa M MHHUMyMa Juis rapMoHmyecknx ¢(yakmmit? Kak dopmymupyercs
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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?
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Pemmte 3amauy u yka3arb HauOOJBIIYIO 00acTh, B KOTOPOI pElICHHE ONPEIEICHO

1 OJIHO3HAYHO:
x'u_— y“uyy +2x°u —2y? u =0, (x>0,y>0),
u\xyzl =1, (l<x<2), u\y:x =x%, (0.25<x<1).

Haiitu pereHue cMeIIaHHOMN 3a1auH: 16Utt =u_+ 72e (x>0, t>0),
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ul_, =12x, ut‘tio =-3, (x=0), (u—ux)‘ . =3¢ -15, (t=>0).
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3 ”L:o =cos(x/2), ut‘_ =x-3n, (0<x<3n),

u =sint, u_, =0, (t>0).
X|x=0 X=om

Penmts 3anaay Komu: u = Au—12sh2t-shy, ((x,y,2) e R, t> 0),

4
ul,_, = x’shy +(2x+y)cos(l+y +2x) - yze 2" ((x,y,2) e RY).
Pemuts 3apauy:
5 Au=20r’sin6p, (r<l, 0<o@<2n),
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6 ypaBHeHI/IfL PCHII/ITI) I/IHTeraJIBHOG ypaBHeHI/Ie HpI/I BCEX BO3MOXHBIX 7\, .
u(x) =2x-[ [msin x + (1—2cos x)cos yJu(y) dy +1-6cosx,
0
u(x) e C[0,x].
Haiitn pemenue cMeaHHoN 3a1auu:
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U =2Au+J ?r Cos2¢+2J, ?r sin 59, r<3,0<¢<2n,
t>0,
@)
_ 1 : <3.0<0p<
u\t:O—Jl?r sin 5¢, r<3,0<e<2nm,
u‘73:0, 0<p<2m,t>0,

m ) )
rae Hi ) MHHHMAJBHBI ONOKUTENBHBIN xopenb Gpynkuu beccens J . (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

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

X

ul_, =3cos2x+e” “siny, (x,y) eR?.



2. Haiitn U(0,0, X3) wist Xy >0, rme u(xi, X, X3) - penienue 3anaun Jupuxie:
Au=0 mpun X, >0,
J, = 1, X +x;<R?,

010, X +x5=R?.

3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B mape I =,/ X12 + X22 + X32 <1 u rakyro, uto

ou sin?0 /.
u+— =———-Isin2p+3v2).
or N2 ( ® )

r=1

4. Pemnts 3a7auy:

AU =96X%7, (u—ur)‘  =12sin 2¢, r=yx’+y><1, 0<¢<2n.
r=
5. HaiiTi XapaKTepuCTHYCCKHE YK CIIa, COOCTBECHHBIC ()YHKIIUU MHTETPAJILHOTO OIlepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, A u D uHTerpansHOe ypaBHEHME

1
u(x):xj((1+3x)y—yz)l(y)dy+ax3+bx2, —1<x<+1.
0
6. CBecTU K HHTErpajlbHOMY YPaBHEHHUIO 3a7a4dy
—x?y" —xy' =Ly +COSX, 1<x<2,
yO-Ih2-y'@0)=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. Jlath onpeneneHue rapMmonudeckoil dynkumu B R”. Kakue cBoiictBa sTux (yHkumii? B yem
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 —2y? u =0, (x>0,y>0),
u\xyzl =1, (l<x<2), u\y:x =x%, (0.25<x<1).

Haiitu perienne cMeIIaHHOMN 3a1auM: 16Utt =u_+ 72e (x>0, t>0),
2

ul_, =12x, ut‘tio =-3, (x=0), (u—ux)‘ . =3¢ -15, (t=>0).

PelmuTh cMemaHHyIo 3a/1a4y: u = 4u " (0O<x<3m, t>0),
3 ”L:o =cos(x/2), ut‘_ =x-3n, (0<x<3n),

u =sint, u_, =0, (t>0).
X|x=0 X=om

Penmts 3anaay Komu: u = Au—12sh2t-shy, ((x,y,2) e R, t> 0),

4
ul,_, = x’shy +(2x+y)cos(l+y +2x) - yze 2" ((x,y,2) e RY).
Pemuts 3apauy:
5 Au=20r’sin6p, (r<l, 0<o@<2n),
(3u +ur)\  =11sin 6p—5c0s 7¢+3.
Haiitu XApaKTCPUCTUYCCKHUEC YHUCIIa U CcOOCTBEHHEBIE (I)YHKI_II/II/I sgsapa HHTCTPaJIbHOIO
6 ypaBHeHI/IfL PCHII/ITI) I/IHTeraJIBHOG ypaBHeHI/Ie HpI/I BCEX BO3MOXHBIX 7\, .
u(x) =2x-[ [msin x + (1—2cos x)cos yJu(y) dy +1-6cosx,
0
u(x) e C[0,x].
Haiitn pemenue cMeaHHoN 3a1auu:
7 @ (5)
U =2Au+J ?r Cos2¢+2J, ?r sin 59, r<3,0<¢<2n,
t>0,
@)
_ 1 : <3.0<0p<
u\t:O—Jl?r sin 5¢, r<3,0<e<2nm,
u‘73:0, 0<p<2m,t>0,

m ) )
rae Hi ) MHHMMAJTBHBI OIOKHTENBHBII xopenb Gpynkiuu beccens J . (r).

[pumepol 3a0a4, UCNOIL3YEMBLX HPU CcOAYe 3A0AHULL:

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

X

ul_, =3cos2x+e” “siny, (x,y) eR?.



2. Haiitn U(0,0, X3) wist Xy >0, rme u(xi, X, X3) - penienue 3anaun Jupuxie:
Au=0 mpun X, >0,
L X+ x5 <R?,
U‘sto o 2 2 2
0, X +X, 2R".
3. Haiitu ¢pynkuunio U(X), rapMOHHMYECKYIO B miape I =,/ X12 + X22 + X32 <1 u rakyro, uto

ou sin?0 /.
+— =——-|1SNn2¢p+3v2).
or N2 ( ® )

r=1

u

4. Pemnts 3a7auy:

AU =96X%7, (u—u)‘1:12ﬂ1&m r=yx’+y><1, 0<¢<2n.
r=
5. HaiiTi XapaKTepuCTUYECKHE YKMCIIa, COOCTBECHHBIC ()YHKIIUU HHTETPAJILHOTO OIlepaTopa u

PeIIMTh IpH BCeX JOMYCTUMBIX A, A u D uHTerpansHOe ypaBHEHME

1
LK@zxﬂﬂ+BMy—yﬁKwdy+w@+bﬁ, —1<x<+1.
0
6. CBecTy K HHTErpajbHOMY YPAaBHEHHUIO 331a4y
—x?y" —xy' =Ly +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.




