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1. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

1.1. lean 1 3a7a4M JUCHUTITAHBI
Heab ocBOeHUS TUCHMTLINHBI:

LenssMu ocBOEHUS AUCIUILTUHBI «MaremaTtndeckast GU3uKay» siBisseTcst GOPMUPOBAHUE Y CTY/ACH-
TOB YMEHHUI U HaBBIKOB MaTeMaTH4ECKOM (HOpMYIUPOBKHU (PU3NUYECKHX 3aj]ad, OBJIQJICHUE UMH OCHOB-
HBIMHU TIOHATHSMU U METOJAMH pelieHus Tu(depeHIINaIbHbIX YPAaBHEHUN B YaCTHBIX IPOU3BOIHBIX.

33[[3‘11/[ JUCHMIIJIMHBI.

1. HpI/IMeHeHI/Ie MaTE€MAaTUYCCKUX MCTOAOB U JJICMCHTOB HAYYHBIX I/ICCJ'IC,ZLOBaHI/II‘/'I B (1)I/I3I/ILIGCKI/IX
MPHUIIOKCHUSAX.

2. OcBoeHre OCHOBHBIX HpI/IéMOB PEIICHUA ITPAKTUYCCKUX 3a4a4 110 TEMaM N CIUILINHBI.

3. IIpuobperenue omnpiTa pabOTHI ¢ MATEMAaTHYECKOM M CBSI3aHHOIM C MaTeMaTUKON Hay4IHOU U yueO-
HOU JIUTEPaTypOU.

4. 3axkperuieHusl 3HaHUM, YMEHUN U HABBIKOB, IMOJTYYEHHBIX B X0/I€ U3YYCHHUS MaTEeMAaTHUYECKUX M C-
IUILINH.

5. Pa3BuTHE YETKOIO JIOTHYECKOTO MBIIIUICHUS.

6. CnocobcTBOBaHKE Mporieccy MpohecCHOHATBHOTO CaMOOIIpeIeTICHHs U YKpEIUIeHUs npodeccuo-
HaJIbHON MJACHTU(DUKALINY.

1.2. [lnanupyembie pe3ybTaThbl 00y4eHUsI

B pesynbraTe ocBOEHHS JaHHOW AMCHUILUIMHBI Y 00YYaromuXxcss GOPMHUPYIOTCS CICTYIOIIUE KOM-
METECHLIUHU:

OIIK-1. CrocobeH mpuUMeHATh 0a30BBIE 3HAHUS B 00JACTH (U3UKO-MATEMAaTHUYECKUX U (WIIN)
€CTECTBEHHBIX HayK B cepe cBoel MpodecCHOHANbHON A TeTbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOMN IMPO-
I'PAMMDBbI

HucnurnuHa BXOIUT B 00s13aTenbHyI0 yacTh bioka 1 «/luctunimunel (MOIYIH)», U SBISETCS 00s-
3aTeJIbHOW JUIsl U3YUEHHUS.

Jl1st ocBOoeHMS AUCIUTUIHHBI «MaTeMaTtuueckast Gu3uKa» CTYACHTHI UCIIONB3YIOT 3HAHUS, YMEHUS,
HABBIKH, MTOJy4YeHHBIE U CPOPMUPOBAHHBIE B XOJI€ U3YUEHUS TUCHUIUIMH « MaTeMaTHuecKuil aHaIu3y,
«Auddepennmanpapie ypaBHEHUS] U BapHAIlMOHHOE HMCUWCIECHUE», «BEKTOpHBIM U TEH30pHBIN aHa-
3y, «Teopust PyHKIIMH JEHCTBUTENHFHOTO U KOMIUIEKCHOTO MIEPEMEHHOT 0.

Nzyuenne nucuumimuael «MartemaTtudeckass (pu3ukay SIBISETCS €CTECTBEHHBIM MPOIOJIKEHUEM
yYKa3aHHBIX TUCUUIUIMH. Pa3ienbl JaHHOW NUCHMIUIMHBI COIEpkKAT MaTepHallbl, KOTOPhIE OKa3bIBAKOTCS
BECbMa YMECTHBIMU U KpailHe BOCTPEOOBAHHBIMH MPU U3YYCHUH TAKUX TUCIHUILIAH TEOPETUUECKOM
¢busuky, kak «MexaHuKa CIUIONIHBIX cpeay, «IIeKTpoanHamukay, «KBaHToBas Teopus», «Dusnde-
CKasi KHHETUKay, a TaK)Ke NUCIHUIUINHBI «JIMHEHHbIC 1 HEeJTMHEHHbIC YpaBHEHUS MaTEMaTHIECKON (u-
3uKkuy. HakoHer, moydeHHbIC B pe3y/IbTaTe OCBOCHHS TUCHUIUIMHBI «Martemarndeckas (pu3uKay 3Ha-
HUS 1 METOJIbI MOXXHO MCTIOJIE30BaTh B TAJIbHEHUIIIEM B MEJarOTHIECKON JAeSTEIHHOCTH.

3. OBbEM U COAEP KXAHUE JUCHUIIIMHbI



3.1. O0beM TUCHUNINHBI

Koua-Bo yacon
IToxa3zaTenap 00beMa TUCHUIIIINHBI
Ounas
O0BeM QUCIUIUIMHEI B 3a4E€THBIX €IMHNALAX 3
O0BEeM JTMCHMILIMHBI B 4acax 108
KonrakTHas pabora: 90,2
Jlexnun 30
[TpakTHyeckue 3aHATUS 60
U3 HUX B OpME MPAKTUYECKOH MOATOTOBKU 60
KoHTakTHBIC Yachl HA MPOMEKYTOUHYIO aTTECTAIHIO: 0,2
3a4eT ¢ OLEHKOM 0,2
CamocrositenbHast paboTa 10
KonTtposb 7,8
dopma IPOMEXYTOYHOM arTecTanuu: 3a4et (5 ceMecTp)
3.2. Cogepxanme JTUCUMIIMHBI
Koua-Bo
4acoB
HaumeHoBaHue pa3jie/ioB (TeM)
AMCIMILTHHDI IIpakTH4eckue
3aHATHSA
Jlek- U3 HUX B
o 00- ¢opme
1ee KoJI- | MpaKTuie-
BO CKOM moj-
TOTOBKH
Tema 1. BbIBO OCHOBHBIX YPABHEHUIl MAaTeMaTH4YeCKOM 2 — —
(pU3MKHN U TOCTAHOBKA HAYAJIbHO-KPaeBbIX 3a/1a4.
Maubie ipoobHBIE KOJIEOaHUs YIPYTOro CTEP>KHS U Mallble
norepeyHble Kojebanust ynpyroi crpyssl. Ilponeccst aud-
by3un u TeronpoBoAHOCTH. CTallMOHAPHOE pacHpeeeHne
Teria. 3aJadn JIEKTPOCTATUKH. Y CTAHOBUBIIUECS JJIEKTPO-
MarHuTHble KojeOanus. [locTaHOBKA 3a/1a4 MaTeMaTUYECKOM
(bU3HKY ¢ HAYAJIBHBIMU U TPAHUYHBIMU YCIIOBUSMH.
Tema 2. /Iu¢gdepenuuanbHbie YpaBHeHHUS] B YACTHBIX 2 4 4
Npou3BOAHLIX 1-ro mopsiika B 3aa4ax MaTeMaTH4YeCKOM
(puszukn.
KBaszununeiinpie nuddepeHimaibible YpaBHEHUS B YaCTHBIX
MPOU3BOAHBIX 1-ro mopsaka. XapakTepuCTUUECKUE ypaBHE-
Hus. Pemenne auddepeHnnanbHbIX ypaBHEHHUN B YaCTHBIX
MPOU3BOAHBIX 1-ro MOpsiAKa C MOMOIIBIO XAPaKTEPHUCTHK.
3anaya Kommwm st nuHeHbIX TuddepeHInanbHbIX ypaBHe-
HUW B YACTHBIX MPOU3BOAHBIX |-r0 mopsiaka.
Tema 3. AuddepenuuanbHbie ypaBHeHUS] B YACTHBIX 2 8 8
NMPOU3BOJHBIX 2-T0 MOPAJIKA B 33Ja4aX MATeMaTH4YeCKOMH
(pusuku.
Knaccudukanus ypaBHeHUN B YaCTHBIX MPOU3BOJIHBIX 2-TO
MOpsI/IKa C IBYMsI HE3aBUCUMBIMH TlepeMeHHbIMU. KaHoHmnue-
ckas ¢opma ypaBHeHul. [IpuBefieHre K KAHOHUYECKOMY BU-
oy nuddepeHInanbHBIX YPAaBHEHU B YACTHBIX MPOU3BO/I-
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HBIX 2-TO MOpsiKa ¢ JABYMS HE3aBUCHUMBIMHU IIEPEMEHHBIMH.
Knaccu¢ukanus ypaBHEHUH B YaCTHBIX MPOU3BOJIHBIX 2-TO
NOPsIIKA B CIIy4ae MHOTHUX HE3aBUCUMBIX IIEPEMEHHBIX.

Tema 4. MeTon pa3aesienns nepeMeHHbIX. Pa3ioxkxenue mo
coOcTBeHHbIM pyHKuusam 3aaauu lrypma — JInyBusuis.
[TepBast u BTOpas ¢opmyinbl ['puna. [lomHBIE U 3aMKHYTHIC
cuctembl pynkuuii. OOmas cxema MeToJa pa3zesieHus mnepe-
MEHHBIX JI1 OJHOPOJHOIO ypaBHEHUsA. Merox pas3aciieHHs
MIEPEMEHHBIX U1 HEOIHOPOJHOTO ypaBHeHusa. HeonmHopon-
Hble TpaHuuHble ycnoBusd. [Ipocrenmme 3amaum Llrypma —
JInyBuiis.

Tema S. Cnneunanbubie QyHKIHN.

VYpaBHeHHE CHENHAIBHBIX (YHKIUA H CBOWCTBA €TI0
pemennii. Lunmunapuueckue GpyHkiun. Ypasuenue beccens.
Crenennoit psn aua  yHkumii beccens, pexkyppeHTHbIE
dopmynel.  @Dyaknmuu  beccens  momynenoro  mopsiaka.
WuterpanbHoe npencrasnenue ¢pynkuuii beccens. @yHkiuu
XaHkenss W WX HHTErpayibHOE mpencrabieHue. CBs3b
bynkumit  Xankens wu beccens. @Dynkums Heiimana.
JluneiiHasi HE3aBUCUMOCTb LMJIMHAPUYECKUX  (PYHKIUH.
AcumnToTuka muMHapuyeckux ¢pynkuuii. Hunmunapudeckue
(GyHKIMH 9UCTO MHUMOTO aprymeHTa. Oynknuu Uudensaa u
MaknoHanbpaa.

Tema 6. Kinaccuueckne opToroHajibHblie MOJUHOMBI.

OmnpenenieHHe UM OCHOBHBIE  CBOMCTBA  KJIACCHUYECKHUX
OpPTOTOHAJBHBIX MOJAMHOMOB. [lpousBomsmias  QyHKUUS
KJIACCHYECKUX OPTOTOHAJIBHBIX MOJMHOMOB. [loTMHOMBI
Axobu. Tlommaombr Jlexxanapa. IlomuHomer — Jlareppa.

[TomuHOoMBI ~ OpMuTa. [TpucoenuueHHple  QYHKIUH
Jlexannpa. KpaeBas 3amaya s npucoennHEHHBIX (QYHKINN
Jlesxanppa. [TontHoTa W 3aMKHYTOCTb CUCTEMBI

npucoeauHeHHbIX  ¢QyHkumit  Jlexxanapa.  Cdepuueckue
¢ynkuun. IllapoBbie ¢yHkiuu. CoOCTBeHHbIE (QyHKIMU
oneparopa Jlamjmaca  Juid  KaHOHMYECKMX  oOusacteil.
CobctBennble  ¢GyHKUMU Kpyra. CoOCTBEHHBIE (QYHKIUH
mMHIpa. CoOCTBeHHbIE PYHKIIMU HIapa.

Tema 7. JAu¢pdepenuunanbHbie YpaBHEHUS IJLIMITHYE-
cxoro tuna. Kpaesbie 3an1auu nJs ypasaenus Jlanaca.

OOume cBoiicTBa rapMoHHuYecKuX (GyHKUMHA. BHyTpeHHue
KpaeBble 3a/1a4u s ypaBHeHus Jlammaca. BHyTpeHHss 3a1a-
ya [lupuxiie. BHyTpeHHHE BTOpast U TPEThs KpaeBble 3aa4yH.
Buemane kpaeBbie 3amaun. OyHKIIUU, PETyNspHbIe Ha Oec-
KOHEYHOCTH. EIUHCTBEHHOCTh DPEIIECHHs BHEIIHHUX 3a1a4 B
TPEXMEPHOM cllydae. EIMHCTBEHHOCTh PELICHHS] BHEIIHUX
3amad Ui ypaBHeHMs Jlamtaca Ha mockoctd. DyHKius
I'puna oneparopa Jlammaca. @ynkuus ['puHa BHYyTpeHHEHR
3amaun  Jlupuxine oneparopa Jlammaca. ®dynkuus I'puna
BHYTpPEHHEN TpeThed KpaeBou 3amaun. @Dynkuus [‘puna
BHyTpeHHEeHN 3amaun Helimana. @yHknuu ['puHa BHEIIHUX
KpaeBbIXx 3anay. Ilpumepsl moctpoenus ¢ynkuuit ['puna.
Oyukuua ['puna 3amaun lupuxie Ha IUIOCKOCTH. Perienue
KpaeBbIX 3a/1a4 Juisl ypaBHeHMs Jlammaca B Kpyre u npsMo-
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yroabHuKke. KpaeBble 3a1aun i ypaBHeHus Jlarmuiaca B Kpy-
re, BHE Kpyra u B koible. KpaeBas 3amada ans ypaBHEHHS
Jlannaca B npsIMOYTOJIbHHUKE.

Tema 8. /IuddepeHnuanbHble ypaBHeHUus1 mapadoJmyde-
CKOr0 THIIA.

IlocTaHoBKa HayaJbHO-KpaeBoW 3anauu. [IpuHmMnD Makcu-
Myma. TeopeMbl eOMHCTBEHHOCTH M ycTtonMuuBocTu. Cymie-
CTBOBAaHME PELICHUS YPaBHEHHUs TEIUIOIIPOBOJHOCTU B CIIy-
yae orpaHudeHHou obsactu. Oynkius ['puna. HeomHopon-
HOE€ YpPaBHEHME TEILUIONPOBOJHOCTH M HEOJHOPOJHBIE I'pa-
HUYHbIE yciioBusA. 3anada Kowmwm [u1si ypaBHEHHs TEILIONPO-
BogHocTH. DyHnameHTanbHOE pemeHue, uHrerpain Ilyacco-
Ha. HeonHoponHOE ypaBHEHHE TEIUIONPOBOJHOCTH Ha Oec-
KOHEYHOM NPsIMOM. YpaBHEHHE TEIUIONPOBOJAHOCTH Ha IOJIY-
npsmor. @opmyna I'puHa 11 ypaBHEHHUS TEIUIOIPOBOIHO-
CTH.

Tema 0. JAnddepennnanbubie YPaBHEHUSA
rUNnepo0IuYecKoro TUMa.

ITocTaHoBKa HavagbHO-KpaeBOM 3ajaud JUldl YpaBHEHHs
KojeOaHWii B~ orpaHumueHHOd  obOmactu.  Teopema
€IMHCTBEHHOCTH, YCTOMYMBOCTb PEIIEHUS, CYLIECTBOBAHME
pelleHNs YpaBHEHMsI KojeOaHui B OrpaHUYEHHON 00JacTH.
BeinyxeHHble KosiebaHus orpaHUYeHHOM cTpyHbl. Popmyna
I'puna 151 ypaBHEeHUs KosebaHuil. YpaBHEHUE KojJeOaHUN Ha
HeorpaHnyeHHon  npsMou.  IlocranoBka  3agaun €
HayaJbHBIMU YCIIOBUSIMU JUIsl ~ HEOTPAaHUYEHHOW CTpYHBI.
®opmyna Jlanambepa. CyiecTBOBaHUE, €IUHCTBEHHOCTh U
YCTOWYMBOCTh  pemieHuss 3agadn  Komm.  ®Pusndeckas
uHTepnperauus  peuieHus. KosmebGaHus  CTpyHBl  1OA
JIEHCTBUEM MIHOBEHHOIO  COCPEJOTOYEHHOIO MMIIYIbCa.
3ajaun Ha IIOJyOTpaHUYEHHOM mpsimoi. OIHOpPOIHBIE
TPaHUYHBIE  YCIIOBHS  NEPBOTO M BTOPOro  poja.
Pacnpoctpanenne kpaeBoro pexuma. Konebanus B
HEOTrpaHUYEHHOM MIPOCTPAHCTBE. Cdepuruecku-
cuMMeTpuuHblil cinyyail. @®opmyna Kupxroga. Dopmyna
IlyaccoHa.

Tema 10. KpaeBbie 3agaum anas auddepeHunanbHOro
ypaBHeHus I'eibMroJisua.

VYpaBHenue Ienbmronsua. @OyHnaMeHTanbHBIE pPEIIECHUS
ypaBHeHus  lenbmrompua.  IloreHuumansl  ypaBHeHUs
I'enpMronbua.  BHyTpeHHue 3amaud A ypaBHEHUS
I'enbmronbna.  @yHkius [puHa KpaeBbIX 3amad  Juis
ypaBHeHHs lenpmromeua. YcnoBus usnydeHus. [IpuHnmn
IIPENEIBHOT0 NONIONICHUS.

Hroro

30

60

60

INPAKTHYECKASA IOATI'OTOBKA.

Tema

3ananue Ha

NPAKTHYECKYIO
MOJATOTOBKY

KOoJIn4e-
CTBO 4YacoB




Tema 1. BeiBoi OCHOBHBIX YpaBHEHUW MaTeMaTHYEeCKOW (PU3H- —
KM 1 IOCTAaHOBKA Ha4aJbHO-KPAeBbIX 3a/1au. Pewenne sana4
Tema 2. Jlud¢depennumanpupie ypaBHEHUS B YacTHBIX Npous- | Pemenue 3amau 4
BOJIHBIX 1-T0 MOpsiiKa B 3a/1ad4ax MaTeMaTH4eCKON (PU3UKHU.
Tema 3. Jluddepennunanbapie ypaBHEHUS B YacCTHBIX Ipou3- | PemeHue 3amau 8
BOJIHBIX 2-TO MOPSAJKA B 33/]a4aX MaTeMaTUIECKON (PU3HUKH.
Tema 4. Meton pa3nenenus nepeMeHHbIX. Pasnoxenue mo co6- | Pemenue 3amau 4
CcTBeHHBIM (QyHKIMAM 3ana4uu [typma — JImyBrLs.
Tema 5. CnenianbHbie (QYHKIUH. Pewenune 3anau 8
Tema 6. Knnaccuueckue OpTOroHaJIbHbIE TTOJIMHOMBI. Pewenne 3anau 8
Tema 7. uddepeHunansabie YpaBHEHHS dJUTMIITHYECKOTO TH- | Pemenue 3agau 8
na. Kpaesble 3anaun nis ypaBHenus Jlaruiaca.
Tema 8. Jluddepenuumanbupie ypaBHeHUs Napabonuueckoro | Pemrenue 3amau 3
THUIIA.
Tema 9. [uddepenunanbable ypaBHeHHs TunepoOoinueckoro | Pemienue 3amau 3]
THUIIA.
Tema 10. Kpaeoie 3amaun s auddepenmumanpaoro | Pemenue 3amau 8
ypaBHeHus ['enbmromnbia.
4. YYEBHO-METOINYECKOE OBECIIHEYEHUE CAMOCTOSATEJIBHOH
PABOTbBI OBYUYAIOILINXCA
DopMbl
p Metoau-
Tembl 111 ca- Kon- | camo- qecKkoe DopMbl
MOCTOAITEJIBHO- H3y4yaembie BOIIPOCHI BO cToft- | oo |OT1ETHO-
ro u3y4eHus 4acoB |TeJbHOM CTH
YeHue
padoThI
Tema 1. BeiBox | Manble npooibHble KOJIe0aHHs! yIIpyro- 1 N3yue- | Peko- Homar-
OCHOBHBIX r0 CTEpKHS U MaJible IONEPEYHBIE KOJIE- HUE MEHJY- Hee 3a-
ypaBHEHU# Ma- | OaHus ynpyroii ctpyHsl. [Iporeccst aud- Hay4- emas JaHUE.
TeMatuuecko | Qy3uu u TemonpoBogHOCTH. CTanuo- HO- ME€- | HAyYHO- | YCTHBIA
¢u3uKy ¥ 10- | HApHOE pacrpesesieHne Tera. 3aJauu TOAU- METOAMU- | OIpOC.
CTaHOBKa ANEKTPOCTATHKU. Y CTAHOBUBIIIHECS AJIEK- YECKOM | ueckas Kon-
HayajibHO- TpOMarHuTHble Konedanus. [loctanoBka uTe- auTepa- | TpoJbHas
KpaeBbIX 33Ja4. | 33/1a4 MaTeMaTu4eckon pU3nKu c paTypsl | Typa, paborta
Ha4yaJIbHbIMH U TPAHUYHBIMU YCIIOBUSIMHU. cetb UH-
TEpHET
Tema 2. KBazununeiinsie nuddepennnanbuble 1 N3yue- | Peko- Homar-
Juddepennna | ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX 1-T0 HUE MEHJY- HEe 3a-
JIbHBIE nopsiika. XapakTepuCTHUECKUE Hay4- emas JlaHue.
YpaBHEHHUS B ypaBHeHus. Pemenue HO- M- | HAy4yHO- | YCTHBIN
YaCTHBIX mudhepeHIMaTbHBIX YPaBHEHHH B TOAU- METOAU- | OIpOC.
MIPOU3BOJHBIX | YACTHBIX IPOU3BOAHBIX 1-ro mopsaka ¢ YECKOW | Yeckas Kon-
1-ro mopsiaka B | MOMOIIBIO XapakTepucTuk. 3anada Komm JuTe- JuTEpa- | TpOJbHas
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3a/auax JUTSL TMHEWHBIX Tu(depeHITnaTIbHbIX paTypsl | Typa, paborta
MaTEMaTHYeCK | YPaBHEHMH B YAaCTHBIX IPOU3BOJIHBIX 1-T0 cetb UH-
oii pusukm. MOPsIIKA. TEpHET
Tema 3. Knaccugukaius ypaBHEHUI B YaCTHBIX Nzyue- | Pexo- Jomari-
Huddepennna | npou3BOAHBIX 2-TO MOPAIKA C ABYMS HUE MEHJY- Hee 3a-
JIbHBIE HE3aBUCUMBIMU IIEPEMEHHBIMHU. Hay4- emas JlaHue.
yYpaBHEHUS B Kanonnueckas ¢hopma ypaBHEHUH. HO- M- | HAy4yHO- | YCTHBIN
YaCTHBIX IIpuBeneHne kK KAHOHMYECKOMY BULY TOAU- METOAMU- | OIpOC.
MPOU3BOJHBIX | nuddepeHalbHbIX ypaBHEHUH B YECKOM | ueckas Kon-
2-TO MOPSAJIKA B | YaCTHBIX IPOU3BOIHBIX 2-TO MOPSIKA C JuTe- auTepa- | TpoJbHas
3a1ayax JIBYMs1 HE3aBUCUMBIMU IT€PEMEHHBIMHU. paTypsl | Typa, paborta
matematnueck | Knaccugukaius ypaBHEHUI B YaCTHBIX cetb 1H-
oii puzuKwy. MIPOU3BOJHBIX 2-T0 MOPAIKA B CIy4dae TEpHET
MHOTUX HE3aBUCHUMBIX IEPEMEHHBIX.
Tema 4. Meton | IlepBas u Bropast popmyssl ['puna. N3yue- | Peko- Homar-
pasneneHus ITonHbIE U 3aMKHYTBIE CUCTEMBI HHUE MEHJY- Hee 3a-
MIEPEMEHHBIX. dbynkuii. O0mias cxema MeToa Hay4- emas JIaHue.
Paznoxxenue 1o | pazaeneHus NEPEMEHHbIX IS HO- M- | HAyYHO- | YCTHBIA
COOCTBEHHBIM | OJHOPOJHOTO ypaBHEHUs. Metoz TOAU- METOAMU- | OIpOC.
byHKIHAM paszeneHus NepeMEHHBIX U YECKOM | ueckas Kon-
3a/1aun HEOJHOPOJIHOT'O YPaBHEHUSI. uTe- auTepa- | TpoJibHas
ITypma — HeonHopoaHnbie rpaHUYHbBIE YCIOBUS. parypsl | Typa, pabora
JInyBuis. [Ipocreiimue 3anaun typma — cetb Un-
JInyBus. TEpHET
Tema 5. Cne- YpaBHeHHe crieuanbHbIX PYHKINN U N3yue- | Peko- Jlomar-
HUaJIbHbIC CBOICTBA €ro pEIICHUM. HHUE MEHY- Hee 3a-
byHKIIH. Hunuaapudeckue GQyHKIUU. Y paBHEHUE Hay4- emas JIaHue.
beccens. Crenennoit psia ais QyHKIui HO- ME€- | HAy4YHO- | YCTHBIA
beccens, pexyppeHTHBIE (HOPMYIIBI. TOOU- METOAMU- | OIpOC.
®ynkuuu beccers nmomynenoro nopsaka. YECKOM | ueckas Kon-
WuTerpanbHoe npeacTaBieHue QyHKIUM JuTe- JUTEpa- | TPOJIbHAs
beccens. @ynkimum XaHKens U UX patypsl | Typa, paborta
MHTETpaJIbHOE NpeacTaBieHue. CBsa3b cetb UH-
¢byukuuit Xankens u beccens. @yHKuus TEpHET
Heiimana. JIunelinas HE3aBUCUMOCTD
LHUIMHJIPUYECKUX PYHKIIHH.
ACHUMIITOTHKA IAIUHAPUIECKUX
¢byukuuil. Hunuaapudeckue GyHKunu
YMCTO MHMMOTIO aprymenTa. @yHkunu
Nudenbna u Maknonanbaa.
Tema 6. Omnpenenenne 1 OCHOBHBIE CBOMCTBA N3yue- | Peko- Homar-
Kiraccnueckue | KJIacCHYECKMX OPTOrOHAIBHBIX HUE MEHJY- Hee 3a-
OpPTOrOHAJIbHBI | OJIMHOMOB. [Ipon3Bossmas GpyHKIus Hayy- emast JTaHUE.
€ TIOJINHOMBI. KJIACCHYECKHUX OPTOrOHAJIBHBIX HO- M€- | HAy4HO- | YCTHBIH
nonuHOMOB. [TonmuHOMBI SIKOOH. TOJU- METOAU- | OIpoC.
[Tonnaowms! Jlexxanapa. IlommHOMBI YECKOW | 4yeckas Kon-
Jlareppa. IlonuHOMBI DpMHuTa. JuTe- JUTEpa- | TPOJIbHAs
[Tpucoeaunennsie pyHkuuu Jlexxanapa. parypsl | Typa, paborta
KpaeBas 3agaua a1 nprucoeAMHEHHBIX cetb UH-
¢byukuuii Jlexannpa. [lonnora u TEPHET

3aMKHYTOCTh CUCTEMBI IPUCOSIMHEHHBIX
bynakuwmii Jlexanapa. Chepraeckue
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¢dbynaknuu. [lapoBeie GyHKINN.
CoOcTBeHHbIE (PYHKITH OmepaTopa
Jlaruiaca Uit KaHOHMYECKHUX 00JIacTel.
CobcTBeHHbIE (PYHKIIH KpyTa.
CoOcTBeHHbBIE (YHKIIMH UJIUHIPA.
CobcTBeHHbIe (PYHKITMH HIapa.

Tema 7. Aud- | O0mme cBoiicTBa rapMOHUYECKUX (HYHK- Nzyue- | Peko- Jomar-
bepenmans- nui. BHyTpeHHUE KpaeBble 3a1a4u s HHE MEHIY- HEe 3a-
HbIC ypaBHEHHUs | ypaBHeHMs Jlamnaca. BHyTpenHss 3anada Hayy4- emast JaHHE.
JUIANTHYECKO- | lupuxie. BHyTpeHHHE BTOpas U TPEThs HO- M€- | HAy4HO- | YCTHBIH
ro tuna. Kpae- | kpaeBble 3aaun. BHemHue KkpaeBble 3a- TOJIU- METOJHU- | OIpOC.
BbIC 3a7a4U naun. OyHKIMHY, PETyJsipHbIe Ha OecKo- YECKOM | ueckas Kon-
IUI yPaBHEHUSI | HEYHOCTU. EIMHCTBEHHOCTD pPeIIEHUS JuTe- JUTEpa- | TPOJIbHAA
Jlamnaca. BHEIIIHUX 33]1a4 B TPEXMEPHOM CIIydae. paTypsl | Typa, pabota

ENMHCTBEHHOCTD pEIICHNs BHEIIHUX 3a- cetb UH-

Ja4 s ypaBHeHus Jlaruiaca Ha II0CcKo- TEpHET

cru. Oynkuus ['puna oneparopa Jlamia-

ca. ®ynkuus ['puHa BHyTpeHHEH 3a1a4u

Hupuxne oneparopa Jlamtaca. yHkuus

I'prHa BHYTpEeHHEN TPEThEW KpaeBoi 3a-

naun. Oynkuus ['puHa BHyTpeHHEH 3a1a-

uyy Helimana. @ynkunu ['prHa BHEIHUX

KpaeBbIX 3a7a4. [Ipumepsl noctpoenus

¢yukuuii 'puna. @ynkuus ['puna 3agaun

Jupuxie Ha ruiockocTH. Pemenne kpae-

BBIX 3aJ1a4 JUIs ypaBHeHMs Jlamutaca B

Kpyre 1 npsimoyrosibHuke. Kpaesble 3a-

Jlauu Ju1s ypaBHeHus Jlanaca B kpyre,

BHE Kpyra 4 B Koible. Kpaepas 3anaya

JUIsl ypaBHEHHMs Jlariaca B IpsAMOYTOJIb-

HUKE.
Tema 8. Iud- | [locTaHOBKa HaYaILHO-KPAEBOM 3a/1aUH. Nzyue- | Peko- Howmar-
bepenmanb- ITpunuun Makcumyma. Teopemsl euH- HUE MEHJY- Hee 3a-
HbI€ YPaBHEHHUS | CTBEHHOCTH U ycToitunBocTu. CyliecTBo- Hay4- emas JIaHUE.
napaboiuye- BAaHUE PELICHUS YPABHEHUS TEIIONPO- HO- M€- | HAY4YHO- | YCTHBIN
CKOI'O THIIA. BOJIHOCTH B CTyyae OrpaHUYeHHOM o0a- TOIU- METOAMU- | OIpOC.

ctu. @ynknus ['puna. HeonnoponHoe YECKON | ueckast Kon-

YpaBHEHUE TEIIONPOBOAHOCTU U HEO/I- JuTe- auTepa- | TpoJbHas

HOPOJIHbIE TPAHUYHBIE YCIIOBUS. 3a7ada paTypsl | Typa, pabora

Komm niig ypaBHeHUsI TEIONPOBOIHO- cetb Un-

cti. PyHIaMEHTAIBbHOE PELIECHUE, UHTE- TEpHET

rpaiu [Iyaccona. HeognopoiHoe ypaBHe-

HHE TEIUIONPOBOAHOCTH Ha OECKOHEUHO

IpsAMOM. Y paBHEHHUE TETUIONPOBOIHOCTH

Ha nostynpsimoii. @opmyiia I'puna uis

YpaBHEHUS TEIJIONPOBOJHOCTH.
Tema 9. ludp- | IlocTaHoBKa HayaJIbHO-KpaeBOH 3a1a4H N3yue- | Peko- Homar-
dbepeHImatb- JUISl ypaBHEHHsI KOJIeOaHUM B HHE MEH]Y- HEe 3a-
HbIE€ YpaBHEHHUs | OrpaHU4YeHHON oOnactu. Teopema Hay4- emas JlaHue.
runepooanye- | €IUHCTBEHHOCTH, YCTOWYUBOCTD HO- M€- | HAy4HO- | YCTHBIH
CKOI'O THIIA. peLIeHUs, CYLIECTBOBAHUE PELICHUS TOAU- METOAMU- | OIpOC.

ypaBHEHUs KOJieOaHUI B OTpaHUYCHHOU YECKOM | yeckas Kon-

10




oOnactu. BeiHyX/1eHHBIE KOJIeOaHUs JuTe- JUTEpa- | TPOJIbHAsS

orpaHu4yeHHoi crpyHsl. Popmyna I'puna parypsl | Typa, pabota

JUISl ypaBHEHHUsI KOoJieOaHUW. Y paBHEHHE cetb Un-

KoJIeOaHU Ha HEOTPAaHUYEHHON TPSMOI. TEPHET

ITocraHOBKa 3a/1a41 ¢ HAYAJILHBIMU

YCIOBUSIMU AJI1 HEOIPAaHUYEHHOMN

ctpynbl. Dopmyna Jlamambepa.

CymecTBoBaHuE, €IMHCTBEHHOCTD U

YCTOMYMBOCTD pemeHus 3aaadn Kommn.

®uznyeckass UHTEpIPETaLUs PELLIECHUS.

Konebanus cTpyHbl moj AeiicTBUEM

MI'HOBEHHOT'O COCPEJOTOYEHHOTO

UMITyJIbCca. 3a7a4u Ha

IIOJIyOTPAaHUYEHHOM IPSIMOM.

OnHOpOIHBIE TPAaHUYHBIE YCIOBHS

IIEPBOIO U BTOPOTr'O poJia.

PacnipocTpaHeHune KpaeBoro pexuma.

Konebanus B HEOrpaHUYEHHOM

npoctpanctee. Chepuuecku-

CUMMETpUYHBIN cinydail. Dopmyna

Kupxroga. ®opmymna [lyaccona.
Tema 10. Kpa- | YpaBnenue ['enbmromnsua. 1 | Usyue- | Peko- Jlomar-
€BBIC 33J1a4U @yHIaMEHTANIBHBIE PEILICHNS YPABHEHUS HUE MEHAY- Hee 3a-
st qudde- ['enpmronsua. [loTenunansl ypaBHeHUs Hayy- emast JTaHHeE.
peHnuansHoro | I'enpmronbua. BHyTpennue 3agaun s HO- M€- | HAy4HO- | YCTHBIN
YpaBHEHUS ypaBHeHus ['enbMrombia. @yHkus TOJIU- METOJIU- | OIpoC.
I'enpmronsua. | I'puHa KpaeBbIX 3a1a4 Ul ypaBHEHHUS 4EeCKOM | yeckas Kon-

['enpMmrosbia. ¥YciaoBus U3ydeHusl. JuTe- JuTepa- | TpoJibHAs

[TpyHLIMI TPEIETBHOTO MOTIOEHUS. paTypsl | Typa, pabora

cetb Un-
TEPHET

Hroro 10

5. ®OHA OLEHOYHBIX CPEACTB JIA ITPOBEJEHWSI TEKYIIEA "
INPOMEXYTOYHOU ATTECTAIIUU 11O JMCIHHUIIJIMHE

5.1. IlepedyeHb KOMIETEHIUI ¢ YKa3aHHMEM JTanoB UX (popMupoBaHuUs B mpouecce 0CBOCHHUA 00-
pa3oBaTe/bHOM NPOrpaMMbl

KO}I H HAUMCHOBAHHUEC KOMIICTCHIINHU

Itansl GopMHUPOBAHUSA

OIIK-1. CrocoOeH mpuMeHATh 0a30BbIe 3HAHHUS B 00JIACTH
¢u3uKO-MaTeMaTHUECKUX U (WJIM) €CTECTBEHHBIX HayK B cdepe
cBoel MpodeccHOHaNbHOM NesITeIbHOCTH.

1. PaGoTa Ha y4yeOHBIX 3aHITHUSX.
2. CamocrodTenbHas padora.

5.2. Onucanue nokasareieil 1 KpUTepHeB OLCHMBAHUS KOMIIETEHIMI Ha Pa3JIMYHBIX 3TANaxX HX
¢opmMupoBaHus, onucaHue MIKAJ OLlEHHBAHUSA

Ounenn- | YpoBeHb
" p Jran Kpurepun

Baemble | chopmu- . IIkana ouenn-
¢bopmu- Onucanue nokasaresei OLICHUBA-

KOMIIe- | POBAaHHO- BAaHHSA
poBaHus HUSA

TEeHIIHH CTH

OIIK-1 | TToporo- 1.Pabora 3HaTh: ocHOBHEIC ToHATHS | Jlomamuee | Illkama oneHuBa-
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Onenu- | Yposens Drtan Kpurepun
Baemble | chopmu- N IIIkaya oneHu-
KoMIe- | poBaHHO- dbopmu- Onucanue nmokasaresei OLleHUBA- BAHMS
poBaHusI HHSA
TeHIUH CTH
BbIii Ha y4eO- U TEOPEMBI. 3aJlaHue, HUS JOMAIIHETO
HBIX 3aHS- | YMeTh: peliaTh U3y4eHHbIE | OMpoC, 3aJjaHus, IKaa
THUSIX. 3aJ1auH. KOHTPOJIb- | OLICHUBaHUS
2. Camo- Has pabo- | ompoca, mIKaiza
CTOSITEIb- Ta. OLICHUBAHUS KOH-
Has pabo- TPOJIBHOM paboTEHI.
Ta.
IIponBu- 1. Pabora | 3naTh: nousatus u reopemsbl | Jlomammnuee | Illkana onenusa-
HYTBII Ha y4eO- C UJIeAMHU JIOKA3aTeNbCTB U | 3aJjaHHe, HUS JOMAIIHETO
HBIX 3aHs- | (WJIK) JOKa3aTelbCTBAMHU. orpoc, 3aJlaHusl, IIKaia
THUSIX. YMerh: pemiath 3a/1a4H, KOHTPOJIb- | OLICHUBaHUS
2. Camo- TBOPYECKH HCITONIB3YS T10- Has pabo- | ompoca, mKaiza
CTOATEIIb- | JIyYCHHBIC 3HAHHUS. Ta, MpaK- OLICHUBAHUS KOH-
Has pabo- | Biajgerh: TEOpETUYECKUMH | THYECKAs | TPOJIBHOM PaboTHI,
Ta. 3HAHUSMHU U IPAKTHYECKH- | IOArOTOB- | IIKaJa OLEHUBA-
MU YMEHUSIMU, IPUMEHSA UX | Ka. HUS TIPaKTHYC-

B IIPEIMETHOM 00JIaCTH MPHU
penieHuu npodeccuoHanb-
HBIX 3a/1a4.

CKOH IIOATOTOBKMH.

IIIxana oneHUBAHUS JOMAIIHEr0 3aJaHUA

ITokazarens banner
Crynent npasuibHO BeinosnHua 0 — 10% nomaminero 3agaHus 0
CtyneHT npaBmibHO BeIoHUI 11 — 20% nomaniaero 3axanus 1
CtyneHt npaBuibHO BbimonHuI 21 — 40% gomarHero 3a1anus 2
CrtyneHT npaBuiabHO BeimonHWI 41 — 60% momamniHero 3agaHus 3
CtyneHt npaBuibHO BeimonHuI 61 — 80% momarHero 3aganus 4
Crtynent npaBuibHO BeionHUI 81 — 100% nomarinero 3agaHus 5
IIIkajia oueHNBaHUsI OMPOca
Kpurepuii onieHuBanus bannsl
CTyZeHT OTBETUJ Ha BOMIPOC M MOKA3aJl MOJHOE U YBEPEHHOE 3HAHHE TEMBI 5
CTyIeHT OTBETHJI Ha BOIPOC, OJHAKO B OTBETE MPHUCYTCTBYIOT HECYIIICCTBCHHBIC 4
OIIMOKH, HETOCTATKU U HEJIOYETHI
CTyzIeHT B LIeIOM OTBETHJI Ha BOMIPOC, HO B OTBET€ UMEIOTCS 3aMETHBIE M TpyOble 3
OIIMOKH, HETOCTATKU U HETOYETHI
CTyneHT He OTBETHJI Ha BOIMPOC, HO UMEIOTCs Oojiee MBYX MPABHIBHBIX UACH WIH 2
TTOJIXOJIOB K IPABHIILHOMY OTBETY
CTyneHT He OTBETHII Ha BOIIPOC, HO HUMEIOTCSI TOJIBKO OJTHA-/IBE HJIEU WJIH MOIXOIBI K 1
MIPABIIIBHOMY OTBETY
CTyZeHT He OTBETHJI Ha BOTIPOC U MOKAa3aJl MOJTHOE HE3HAHUE TeMbI 3aJaHHsI 0

IIIxajia OneHNBaHUSI KOHTPOJIbHON PadoThl
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IToka3zarens bamner
TYIEHT IPAaBUILHO BBITOIHMI 0 — 2% Bcex 3aqaHuid
Cry, 0-2% 0
TYIEHT IPaBUILHO BEITTOIHIII 3 — 5% Bcex 3amaHuii
Cry, 3 -5% 1
TYIEHT IPaBUIBLHO BBITOIHII 6 — 0 BCEX 3aJaHnN
Cry, 6 - 10% 2
CtyneHT npaBuiibHO BbiosHUA 11 — 15% Beex 3amanuii 3
CTyaeHT npaBrIbHO BBITOIHIIT 16 — 20% Bcex 3amaHuit 4
CtyneHT npaBuibHO BeiodHII 21 — 25% Bcex 3amaHuii 3)
CtyaeHT npaBuiIbHO BBITOTHIIT 26 — 30% Bcex 3agaHuit 6
Crynent npaBmwibHO BeIonHUI 31 — 35% Beex 3amanuii 7
CTyaeHT npaBHIIbHO BBITTOHIIT 36 — 40% Bcex 3amaHuit 8
CtyaeHT npaBwibHO BbITOTHII 41 — 45% Bcex 3amanuit 9
CtyneHt npaBuibHO BeiodHII 46 — 50% Bcex 3aaHmii 10
CtyaeHT npaBmiIbHO BBITOTHIIT 51 — 55% Bcex 3amanuit 11
CTyIeHT npaBIILHO BBITOIHUI 56 — 60% Bcex 3amanuii 12
CTyaeHT npaBHIbHO BBITTOHIII 61 — 65% Bcex 3amanuit 13
TYIEHT IIPaBUILHO BBLITOIHHII 66 — 0 BCEX 3aaHnN
Cry, 66 — 70% 14
CtyneHT npaBuiibHO BbIonHUI 71 — 75% Beex 3amanuii 15
CtyneHT npaBuiIbHO BbIONHUI 76 — 80% Bcex 3amanuii 16
TYIEHT IIPaBUILHO BBITOIHII 81 — 0 BCEX 3aaHnN
Cry, 81 — 85% 17
Ctynent npaBuibHO BbionHUI 86 — 90% Beex 3amanuit 18
CtyneHTt npaBuibHO BeIOIHII 91 — 95% Bcex 3amanmii 19
Ctynent npaBuibHO BbIonHUI 96 — 100% Bcex 3aganuii 20

Hlkana oueHnBaHUsI NPAKTUYECKOMN MOATOTOBKH.

Kputepuu onienuBanus bambt

1. mpakTHUYecKoe 3aJJaHue BBITOJIHCHO B YCTAHOBIICHHBINA CPOK C UCTIOJIL30BAHUEM pe-
KOMEH/ AN MperoaBaTes;

2. TOKa3aH BBICOKWH YPOBEHb 3HAHMSI M3YYCHHOTO MaTepuaa o 3aJaHHON TeMe,

3. yMeHue ri1y0oKo aHATM3UPOBaTh MPOOJIEMY U JeNaTh 0000IIatoIe TPAKTUKO- 8-10
OpPUEHTUPOBAHHBIC BHIBOJIBI;

4. pabota BbInosiHeHa 6e3 oIIMOOK M HEI04YETOB WM JOMYIIEHO He Oosiee 0JJHOro
HEeJI0YeTa.

1. mpakTHyeckoe 3a/laHue BHITIOJIHEHO B YCTAHOBJICHHBIHM CPOK C MCIIOJIb30BAaHUEM pe-
KOMEH/IalM MperoaaBaTes;
2. TIOKa3aH XOpOUIMH yPOBEHb BIIAJICHUS U3YUYEHHBIM MaTEpUAJIOM I10 3a/laHHON TeMe,

3. paboTa BBINOJIHEHA MOJHOCTHIO, HO IOMYIIEHO B HEWl: o7
a) He OoJiee 0/1HOM HerpyOoi oMOKK U OAHOTO HeJAoYeTa
0) unu He 6oJee ABYX HEJOUYETOB.
1. mpaxTHYeckoe 3a7aHue BHINOJHEHO B YCTAHOBIICHHBIH CPOK C YaCTUYHBIM HCIIOJIB30-

BaHHEM PEKOMEHJIAINH MPEToaBaTels; 94
2. TPOJIEMOHCTPUPOBAHBI MUHUMAIILHBIE 3HAHHS IO OCHOBHBIM T€MaM H3Y4YEeHHOT'O Ma-

Tepuaa.

1. yucno ommbOK U HEAOUYETOB MIPEBOCXOIUT HOPMY, IIPU KOTOPOH MOKET OBITh BBI-
CTaBJICHA OIICHKA «yJIOBJICTBOPUTEILHOY WIIH €CITH NMPABHUIIHHO BHIMIOJTHEHO MEHEE
IOJIOBHHEBI 3aJIaHUS; 0-1

2. eciu O0yJaroNHiics He MPUCTYIAN K BRITIOJHEHUIO 33 JaHUS HITH TIPABHIBLHO BBITIOJ-
Hu1 He 6osee 10 MPOIIEHTOB BCeX 3aJaHui.

5.3. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIM MHbIE MATepHaJibl, HEOOX0AMMbIe 1JISl OLEHKH 3HAa-
HMii, yMEHHUIi, HABBIKOB U (MJIH) ONbITA AeATEIbHOCTH, XapaKTePU3yIOIIHUX 3Tanbl (POPMHUPOBA-
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HHMS KOMIIETeHIMI B Npouecce 0CBOCHUsI 00pa30BaTeJIbHOM IPOrpaMMBbl

10.

. Ucnonp3ys mpencrasnenne ¢yHkiuid beccens B Buae psana Ja(x):z

HpHMepHBIe AOMAIIIHHUE 3alaHUsA

. Haiitu oOree pemenne mudQepeHnaibHoro ypaBHeHus s GyHkun U = u(X,y) :
5 4 6 4
a) azu3=X3Siny; 6) ausz 2X 2 B) asusz_zx; r) a2uz= '
ox“oy oxoy® (X +1) ox oy OX“oy
2 3 4
1) a7u:1; e) 0 u2 = xsin(3x%)y?; x) %zcos(Sy).
ox oy OXoy oxX“oy

. Haiitu oOumii naterpan auddepenmanbHoro ypaBHeHus 1t GyHKuuu U = u(X, y) :
a) X+t a—u+iza—u:u2 +1;  6)1-Xx° o ya—uziS; B iza—u+(1+ yz)a—uzl;
X)OX y° oy OX oy u X OX oy
1+y°
r) Ea—qu y 8—u=e“; 1) Ea—u+£6—u:4 npu yenosuu  U(0, y) = yZ.
X OX y oy XOX yoy
. [IpuBectu kK KaHOHUYECKOMY BUAY TUddepeHnaibHoe ypaBHeHue Juist QyHKmu U = u(X, y) :
a) uy +xyuy, =0; 6) e”uy +2e*uy +e*uy =0; B) y°uy —e*uj +u; =0;
r) XUy +2./Xyuy +yug —u; =0; 1) Uy +2uy +4ul +2u; +3u; =0.

Pemnts kpaeByro 3anauy llrypma — JInyBumis:
" ! ! ! ' X
a) Y'(x)-2y'(x)+ y(x) =0, y(0)=y'(2)=0; 6) (xy'(x)) +/1y§()=0, y@®) =y(2)=0.

3anucarb COOTHOLLIEHUE OPTOrOHAIBHOCTH JJIsl COOCTBEHHBIX (DYHKIIMH 3a1a4H.

a

. 1 ¢ ixsingsi
. Vcmone3yst mHTErpanibHoe npescTaBienue it ¢yakiuii Beccenst J, (X) :Z—J-e renerned e

-

BBIYHCITUTH HHTETPaJ IJ J(xt)e™'dt (y >0).
0

(_1)k Xa+2k
27N+ k+1)

Haiitn ¢pynxuun beccens J,,(X) u J_,,(X).

o o n
. C momompto mipeacrasinenus Gpyukiwii beccernst B Buae psaa vaiitu pyakuuio —J, (X) + J/ (X).
X

. I/ICHOJ'IIBYH MNpEaACTaBJICHUC q)YHKI_II/Iﬁ beccens B Buae psAa, BBIMUCIHUTD UHTCTrpal

j I, (Ap)e ¥ A*Hda (t>0).
0

. HpOBCpI/ITB CIIPaBCAJIMBOCTb HHTCIPAJIBHOI'O MPCACTABJIICHUSA IJIA (I)YHKI_II/II/I beccens

cos(xt)

2 1
Jo(x)zﬂg —

HenocpeactsenHoi npoBepkoil yoeauThecs B TOM, 4TO MojauHoM Jlesxkanapa

dt.

P (cosd) = iJ'(cos¢9+isin Ocose) " de.
9

14



11.

12.

13.

10.

. Haiitn pemenne 3amaum pacnpocTpaHeHHs Termna U] =a’u’, + Acos

[Tokasats, 4to eciau GyHKIMs O(X) yIOBIETBOPSET ypaBHeHHIO JIexanapa
(1—x?*)0"(x) = 2x0'(x) + m(m +2)o(x) =0, To m1a pyskmuu y(X) = 0™ (X) cnpasemIUBO
ypauenue (1—x*)y"(x)—2(n+1)xy’(x) + (M-n)(m+n+1)y(x) =0.

C momomipl0 3aMEHBI MEpPeMEHHONW X =C0S@ HaiiTu obmiee pemeHue ypaBHeHHs YeObiména
(L—x*)u"(x) = xu’(x) + n®u(x) =0 B obmactn —1<x<1.

1 xt
C momoripio mpousBojsiiei Gpyukiuun W(x,t) = 0 t)‘“l Xp[ “j noJyduTh Gopmyiay Po-

apwura aist nonuHomos Jlareppa L, () .

33)13HI/ISI Ha MPaAKTHYE€CKYI0 MOAT0OTOBKY

. Haiitu pemenue ypasuenus Jlamraca Uy, + u =0 B obmactn 0<x<a, 0<y<Db, yroierso-

pstoree yenosusim U(0,y) =0, u(a,y) =0, u(x,0) = Asin :, u(x,b) = Bsin ﬂamx

. Haiitu pemienne U(X,Y) 3amaum Jupuxiie uis rapMOHHYECKUX (QYHKIUH B Kpyre x> +y® <1,

ecii Ha OKPYKHOCTH X’ + Y? =1 umeeT MecTo ycioBre U(COS@,sin ) =sin(2¢), 0< o <27 .

. Haiitu ¢pynkuuro I'prHa A5 moynpocTpaHCTBa U MONYIUIOCKOCTH B CIIy4ae MepBOil KpaeBoil 3a-

Jayu.

[Toctpouth (yHKIMIO UCTOYHUKA JUJIS [Iapa U KPyra METOJOM 3JIEKTPOCTATUYECKUX H300pake-
HUH.

. Haiitu ycnoBue, npu coOr0I€HUN KOTOPOTO B prre r=./x* +y® <b KoppekTHO TmOCTaBIeHa

sagada Heitmana uy (X, y)+uy (x,y) =0 (0<r <b), =g(xy) _,, ecmu:
r r=b "~

a) g Y)=A; 6 g(xy)=2x"+A; B) g(xy)=2xy; 1) g(Xxy)=Ay’+B.

. Haiitn pemenus nns ypasrenns Jlammaca Au(X,Y,z) =0 B mape r = /x> +y> +2° <R ¢ ycio-

BUEM OTpaHMYCHHOCTH QyHKIUH U(X, Y, Z) Ha 3TOM IIape.

Mcos(a)t) Ha WH-

tepare 0 < X <, ynonerBopsitoee yeiosusim U, (0,t) =0, u(l,t)=0, u(x,0)=0.

. Haiitn pemenne HEOTHOPOIHOTO ypaBHEHHS TEIIONPOBOXHOCTH U/ = a’u’ + f(x,t) Ha mHTep-

Basie 0 < X <, ynoBnerBopsroniee HadanbHOMY ycioBHiO U(X,0) = @(X) W rpaHUYHBIMHU YCIIOBH-
smu U(0,t) =0, u(l,t)=0.

. HauanpHas Temneparypa OAHOPOAHOIO mapa I = X/X2 +y%+2? <R pasna To. Haiitu Temnepa-

Typy IIapa B MOCJIEAYIONMEe MOMEHTHI BpeMmenu t > 0, ecnu:
a) MOBEPXHOCTH 1LIapa MOJIJIEPKUBAETCS MPU TeMIepaType, paBHOM HYIIO;
0) BHYTpb I11apa yepe3 ero MoBEPXHOCTh MOIAETCS MOCTOSIHHBIN TETIOBOM MOTOK INIOTHOCTHIO (.

Merogom ¢yakuun I'puna pemmth 3amady Komm Ul =2AU+tCOSX mid  QyHKIWH
u=u(x,Vy,z,t), yropreTBopstoiieil HauaIbHOMY yciioBuio U(X, Y, z,0) =CcoSycosz.
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11.

12.

13.

14.

. Bbruucnuth uHTErpal I

(2m—1)7zxe_

HaiiTu pemenue 3a1aun kosebanus cTpyHsl U =a’u’, + Asin "t cos(wt) ma unTep-

Basie 0 < x < |, ynosnerBopsironiee ycnosusim U(0,t) =0, u) (I,t) =0, u(x,0) =0, u/(x,0)=0.

PemmTh ypaBHenue U/ =a’u’ —b’u+ A uHa unteppaie 0< X <|npu HyIeBBIX HayalbHBIX

ycnoBusx U(X,0) =0, u/(x,0) =0 u rpanuunsix ycrosusx u(0,t) =B, u(l,t)=C.

Pemmts 3amauy as1st ypaBHeHHs1 KojeOaHuid B mpocTpaHcTBe Uy (X, Y, Z,t) = a’Au(x,y,z,t), npen-

noyaras, 4ro  HadaubHas  ckopocth  U{(X,y,z,0)=0, a HavaubHOE  OTKJIOHCHHE

wr .
U(xy,2,0) =1 A opr TSR 3pecr 1o W y? g2

0, r>R.

Ucnonbsys dopmyny Kupxroda, pemuts 3agauy Komm U =8Au+(tX)* mna ¢yskuuu

u=u(x,V,zt), yropieTBopsiolieil HaYaIbHbIM yciaoBusM U(X, Y, z,0) = y2 , Ul (xy,2,0) = 2%,

IIpumepHbIe 3a1aHNS KOHTPOJILHOMH PadoThI

1 BapuaHT

. Haiitu oOmiee pemienne nuddepeHnnaibHoro ypaBHeHus 11t GyHKnuu U = u(X, y) :

o°u Y e2y2
ox‘*oy

. Haiitu oOumii uaterpan auddepenimansHoro ypaBHeHus st GyHKuuu U = u(X, y) :

1 ou 1ou 1

=
X“+10Xx yoy sinu

. IIpuBectn kK KaHOHWYECKOMY BUAY T depeHImanbHoe ypaBaeHue 1 ynkmmu U = u(X,y) :

uy —2uy —3uy, =0.

. Pemute kpaeByto 3amauy ltypma — Jluysuwmis y'(X) + Ay(x) =0, y'(0) =y'(l) =0. 3anucars

COOTHOIIEHHE OPTOrOHAIBHOCTH /1711 COOCTBEHHBIX (PYHKIIMN 3a1a4H.
Hcnone3ys npencrasienne Gpynkuunii beccens B Bune psga, Berauciantd J(X) .

. I/ICHOJ'IIBYH HHTCIpaJIbHOC NIPECACTABIICHUC q)YHKI_[I/Iﬁ beccens nenoro nopAdKa, BbIpa3uTb HHTC-

VA
rpaix ——— J'e”p s Hmig g yepes dynkimro beccers.
T
-

. Berunciuth uHTErpa I P,(cos@)sin®#dé, rue P,(x) — nonunom Jlesxanspa.

0

tT2(x)dx

n

-1 \1—X2

,rae T, (x) = cos(narccos X) — momuaoM YeObImesa.

2 BapHaHT

. Haiitu pemenne ypauenus Jlammaca Uy, +uj =0 B obmactu 0<x<a, 0<y<b, ynosnerso-

pstomee rpanudHbM  yenomwsim U (0,y) =0, u(a,y)=0, u(x,0) = Acosmz_al)”x,

u(x,b) = Bcos(zmz_l)ﬂx.
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. Haiitn rapmonnueckyro GyHkmuio U(r,) BHYTpH Kpyra I < R, yIOBIETBOPSIONIYIO YCIOBHUIO
u (R,p)=sin’g.

H ~ I A2 . TMX
. AUTH PCIICHHUE 3aJa4u pacClIpOCTpaHCHUA TCIl1a Ut =a uxx + ASln IiCOS((Ot) Ha MHTCPBAJIC

0< x <1, ynosaerBopsromiee ycmousim U(0,t) = u(l,t) =u(x,0) =0.

. Haiitu pemenne 3amaun Komu juis ypaBHEHUS TEIUIONPOBOTHOCTH  U{ = a’u’ , u(x,0) = o(Xx),

rae ¢(X) =

XX
Up, X SX<Xy;
0, X<X,X>X,.

14

o o TmMX g .
. Haiitu pemenue 3anauu xoneGanus cTpyHbl U/ =a’u’ + Asin I—e 7'sin(wt) Ha unTeppane

0<x<|I, ynosaeropsromee ycnosusim U(0,t) =u(l,t) =u(x,0) =0, u/(x,0)=0.

. Pemmuts 3amauy koneGanus ctpynsl U =a’u’ ua uateppane 0< X <, ecnu 3amaHbl ycnoBus

u(0,t) =0, u(l,t) =0, u(x,0) = Asin ﬁx u;(x,0)=B.

9.

10.

11.
12.

13.

14.

15.

IIpumepHbIe Bonpocskl onpoca

CdopmynupoBaTb OCHOBHBIE MOHATHUSA M ONpeAeieHUs Teopuu IuddepeHralbHbIX ypaBHe-
HUI B YaCTHBIX MPOU3BOIHBIX. [IprBecTH mpuMepsl pemeHuid npoctermmx auddepeHnnans-
HBIX YPaBHEHUH B YaCTHBIX IIPOU3BOIHBIX.

JlaTb ompezeneHne XapaKTepUCTUYECKOW CHCTEMbI M JI0Ka3aTh TeopeMy 00 0oOIIeM pelieHuH
JUHEHHOro Qg QepeHInanbHOTO0 YpaBHEHHs B YACTHBIX MPOU3BOAHBIX IEPBOTO MOPSAKA.
[TocraButs 3amauy Komm aiist nmunelinoro auddepeHnnanbHOro ypaBHEHUS! B YaCTHBIX TPOH3-
BOJHBIX IIEPBOro Nnopsaka. /late onpeneneHue XxapakTepuCTUUECKUX JIMHUN U 0OKa3aTh TEOpe-
My 00 OJJHO3HAYHOH pa3pelnMocTy 3aga4u Komm.

CdopmynupoBaTb OCHOBHBIE MOHATHSA, onpeneseHus g AuddepeHnnanbHbIX ypaBHEHUN B
YaCTHBIX [IPOU3BOJIHBIX BTOpOro nopsika. [Ipusectu nx knaccuukanmzo.

CdopmynupoBaTh alropuT™ MpuUBEAeHHUS TP PepeHINATbHBIX YPAaBHEHUN B YaCTHBIX MPOU3-
BOJHBIX BTOPOI'O MOPSJKA C IBYMSI HE3aBUCUMBIMH NTEPEMEHHBIMU K KAHOHUYECKOMY BH]TY.
BriBecTn ogHOMEpHOE BOJIHOBOE ypaBHeHue. Ha mpumepe monepeuHslx WK IpOoAOIbHBIX KO-
nebaHnul CTep KHEeW WM 3JIeKTPUUYECKUX KojeOaHui B MpoBojaax (Ha BbIOOpP) chopmMyaupoBaTh
JUISL HETO BO3MO>KHBIE IIOCTAHOBKHM HAYaJIbHO-KPAEBBIX 3a7ad.

BoiBecTu nBymMepHOE (TpEXMEpPHOE) BOJHOBOE ypaBHEHUE U CPOPMYIMPOBATH ISl HETO BO3-
MO’KHBIE [TOCTAHOBKH HauyaJlbHO-KPAEeBBIX 3ajjau Ha MpUMepe KojebaHuii MeMOpaHbl WK TBEp-
JIOTO Tena.

BeiBecTu oJHOMEpHOE ypaBHEHHE TEIUIONPOBOIHOCTH U CPOPMYIHUPOBATH JJIsl HETO BO3MOXK-
HBIE MIOCTAHOBKY HAa4YaJIbHO-KPAEBBIX 3aa4.

BeiBectu ypaBHeHue pacnpocTpaneHus Tera (1ud¢y3un) B IpOCTPAHCTBE.

[TocTaBUTh BO3MOXHBIE KpaeBble 3a7auu Ui ypaBHEHUM ayuuntudyeckoro tumna. Jlate gpusnde-
CKYI0 MHTEPIIPETALNIO ITOCTABJICHHOM 3a1a4u.

BriBecTu nepyto u BTopyo Gopmyisl ['prHa.

ChopmynupoBath 00IIyI0 CXEMY METO/1a pa3eieHNs MePEeMEHHBIX JJIsi OTHOPOIHOTO YpaBHe-
HUSL

ChopmynupoBaTh METOJ pa3zeieHUs MEPEMEHHBIX JUIsl HEOJHOPOAHOTO ypaBHeHHs. OObsc-
HUTb TIOHATHE HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

Chopmynuposarts 3agauy Lltypma — JlnyBums ans muHeHHbIX AuddepeHIualbHbIX ypaBHe-
Huit. CamoconpsbkeHHast GopMa ypaBHEHUS 3aJ]auul.

HccnenoBaTh BIMSHUE TPAHUYHBIX YCIIOBHI Ha CBOMCTBAa COOCTBEHHBIX 3HAYCHUN U COOCTBEH-
HbIX (pyHKIMH 3agaun Htypma — JInyBuss.
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16. ChopmynupoBaTh OCHOBHEIE CBOMCTBA pemieHuit 3aaaun lltypma — JlmyBus. Jlokasats win
MIPUBECTH UJIECI0 JOKA3aTEIbCTBA JIFOOBIX JBYX CBOMCTB.

17. C nomoripio 0000IMIEHHOTO CTEIIEHHOTO Psiia MOMYyYUTh YacTHBIC pelieHus ypaBHeHus becce-
ns. Jlate onpenenenne GyHkiuu beccens.

18. Beruncnuth onpeaenutens Bponckoro gynkimii beccens J,(X) u J_,(X). Haiitu obmee pere-
HUeE ypaBHEHUS beccens ¢ HelelbIM HHIEKCOM.

19. Jlate onpenenenue pynkuuu Heiimana. Berauciute onpenenurens Bponckoro ¢yakiuii bec-
censa u Heitmana u HaliTu ob1ee peuieHre ypaBHeHust beccenst ¢ mpou3BOJIbHBIM UHIEKCOM.

20. Jloxa3aTh peKyppeHTHbIe cooTHOMEHHS s pyHKIMiA beccenst u copmynnpoBaTh CieaCTBUS
U3 HUX.

21. Beipazutb ¢ynkuuu beccens n Helimana mosynensix MHIEKCOB Yepe3 dJeMEHTapHbIe (yHK-
117078

22. llatb onpenenenre GyHKIUNH XaHKes.

23. Berunciauts onpenenurens BpoHckoro ¢ynkiui MHbensaa 1 MakaoHanpaa 1 HAUTH oO1ee
penieHre MoaIu(pUIIMPOBaHHOTO ypaBHeHus1 beccerns.

24. Vicxons U3 U3BECTHBIX PEKYPPEHTHBIX COOTHOLIeHUM A ¢yHkiuii beccens, nokazars aHaio-
TUYHBIC COOTHOIICHUS T MOTU(DHIIMPOBAHHBIX (DYHKIIHH.

25. UccnenoBaTh aCUMIITOTHYECKOE TOBEICHUE IMIMHAPUYECKUX (GYHKIUH (JIOOBIX ABYX) B
OKpecTHOCTH TOUeK X = 0 1 X = .

26. C moMoIp0 0OBIKHOBEHHOTO AuddepeHranpHoro ypapHenus Jlamnaca qoka3aTh TeopemMy 00
WHTETrpalbHOM MPEJCTaBICEHUU YaCTHOTO pelieHus ypaBHenus beccens.

27.Vicxons W3 MHTETpaIbHOTO TMPEICTAaBICHHUs pelIieHus ypaBHeHHs beccens, nokasath OfHy U3
dbopmyn (uaterpanos) [lyaccona ans ¢pynknuit beccens.

28. Haiitu pemenue 3anaun Hltypma — JlmyBums st ypaBuenus beccens.

29. Haiitu pemenue 3anaun Lltypma — JlnyBuns ans ypaBuenus Jlexxanapa.

30. latp onpenenenue npucoequHEHHBIX GyHKmid Jexxanapa. HaliTn yacTHbBIE penieHus: ypaBHe-
Hus Jlexxanpa.

31. lats onpenenenne chepudaeckux GyHKIUN U TOITYIUTh YCIOBUE UX OPTOTOHAIBHOCTH.

32. Haiitu pemenue 3anaun Lltypma — JInyBuims ans ypaBHeHuUs JpMHTa.

33. Jloka3aTh OpTOTOHAIBHOCTH MMOJTUHOMOB DPMHUTA.

34. Peruth 3amauy lltypma — JluyBumis s ypaBHeHus Jlareppa u moily4uTh yCJIOBHE OPTOTO-
HAJIBHOCTH MOJIMHOMOB Jlareppa.

35. C nomomusto ypaBHeHus [lupcona nmomyunts 0606meénHoe auddepeHnnansHoe ypaBHEHHE IS
KJIACCHYECKUX OPTOTOHAIBHBIX ITOJIMHOMOB.

36. [Tomyuuts hopmyny Pogpura ams KmaccCHuecKUX OPTOTOHATBHBIX MTOJTMHOMOB.

37. IomyunTs GOpMYITY TS TPOU3BOASIIEH (QYHKINMH KITACCHYECKUX OPTOTOHAIBHBIX MOJTMHOMOB.

38. JlaTh onpezeneHre KOPPEKTHO NMOCTABICHHOM 3a/1auu.

39. [TpoBecTH peayKINIO Ha4aaIbHO-KPAeBOH 3a/1a4u JIJIsl ypaBHEHUH MaTeMaTHIeCKOW (pU3UKH.

40. [TokazaTh CBA3b HAYAIbHO-KPAEBOW 3a/ladydl ISl OJHOPOJHOTO YpaBHEHUS (BOJHOBOTO WU
TEIUIOTPOBOHOCTH) C OJTHOPOJHBIMHU TPAHUYHBIME yCIOBUSAME ¢ 3amadeii [ltypma — JInyBu-
TSl

41.Tloka3aTh CBA3b HAYaJbHO-KPAEBOM 3a7aud JJII HEOJHOPOJHOTO YpaBHEHHS (BOJHOBOTO WJIU
TETJIONPOBOJHOCTH) C OJTHOPOJAHBIMU TPAHUYHBIMH yCcIOBUSMU ¢ 3anadeit ltypma — JInyBui-
TSl

42.Tloka3aTh CBSI3b HAYAJIbHO-KPAeBOM 3alauyM AJISi OJAHOPOJHOTO YPaBHEHHUS C OJHOPOIHBIMHU
HavaJIbHBIMH U HEOJHOPOIHBIMU TPAHUYHBIME YCIIOBHSIMU ¢ 3aaadeid Lltypma — JlnyBums.

43. 3ancarh pelieHre KpaeBbIX 3a4ad Uid YPaBHEHHH JIUTMIITUYECKOTO THIMA 4Yepe3 (PyHKIHIO
I'puna.

44, Tlonyuuth QyHAAMEHTATBHOE pelleHue ypaBHeHHs [ enpmronbiia u Jlammaca (TUtockuii Uiu
MIPOCTPAHCTBEHHBIN cyyail).

45. ChopmynupoBaTh OCHOBHBIE CBOMCTBA rapMOHNYECKUX QyHKIHMiL. Jloka3aTk 1ro0ble 1Ba.

46. late moHsATHE TIpeoOpa3zoBaHus KenpbBHHA W OXapaKTEpPH30BaTh TOBEIACHWE TapMOHUYECKHX
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47.

48.

49,

50.
51.

52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.

¢GyHKIMH HAa OECKOHEYHOCTH.

[TocTaBuTh MEpBYIO U TPEThIO KpaeBbie 3aaun. CPopMyanpoBaTh YCIOBUS €IUHCTBEHHOCTH U
YCTOMYMBOCTH UX PELLICHUS.

[TpuBectu cxemy MeTona pazzaencHus nepeMeHHbIx (Dypbe) Ans KpaeBbIX 3a1a4 AJs ypaBHe-
Hus Jlannaca Ha MIIOCKOCTH (JI€KapTOBa WM MOJISIPHAs CUCTEMa KOOpAMHAT).

[TpuBectu cxemy meroaa paszzeiieHus nepeMeHHbIX (Dypbe) Iisi KpaeBbIX 3a/1ay YpaBHEHHS
Jlamnaca B mpocTpaHCcTBe (MMIMHAPUIECKask WK chepruuecKasi CHCTeMa KOOPIMHAT).

BriBectu unterpan [lyaccona uiu Junu.

ITpuBectu cxemy Meroaa paszieieHus nepeMeHHbIX (Pypbe) uisl KpaeBbIX 3a/ad ypaBHEHUS
T'eapMmroseia.

Pemmuts 3amauy Jdupuxie metonom Gyuknmii ['puHa.

CdopmynnpoBaTh OJUH U3 METOJ0B nocTpoeHus Gpynkuuu ['puna 3agaun dupuxie.

BriBectu ¢opmyny Ilyaccona 3amaun Jlupuxie B IpOCTPaHCTBE.

Onpenenmuty pynkmuto ['puna (Heiimana) 3agaun Helimana nis ypaBHenus Jlamaca u c ee
IIOMOLUIBIO HANTH pPEIIEHNE COOTBETCTBYIOLIEH 3aauu.

CdopmynmnpoBaTh OAMH U3 METOAOB NocTpoeHus: pynkuuu ['puna 3agaun Heiimana ans ypas-
HeHus Jlamaca.

Pemnth 3amauy Komm amns ogHOMEPHOTO OZHOPOJHOTO BOJHOBOTO ypaBHEeHUsS MmetoioM /[la-
nambepa.

Permmts 3agauy Ko u1a oqHOMEpHOTO0 HEOAHOPOAHOTO BOJTHOBOTO ypaBHeHHsI MeToaoM [la-
nambepa. ChopmynupoBarh npuHIm Jroamerns.

Pemuth cMelianHyio 3agady s OJJHOMEPHOTO BOJIHOBOTO YPaBHEHHs Ha IMOJIYNPSIMON METO-
nom JlamamOepa.

Pemnth cMmemanHyro 3aa4yy JUisi OJHOMEPHOTO BOJHOBOT'O YpaBHEHHS HA KOHEYHOM OTPE3Ke
MetosioM [lamamoGepa.

Pemmth cMerianHyro 3afady Ui OJHOMEPHOTO OJHOPOJHOTO BOJHOBOTO YpaBHEHHS Ha KO-
He4YHOM oTpe3ke MeroioM Dypee. lath onpenenenre GpyHaaMeHTaIbHOIO PELLIEHUS 3aJauu.
Pemuth cMemannyro 3a1a4y Aas OAHOMEPHOTO HEOAHOPOIHOTO BOJIHOBOTO YpaBHEHHUS Ha KO-
HEYHOM oTpe3ke MeToioM Dypbe.

Cdopmynuposats o011yto cxemy Metoga Oypbe Uist OAHOMEPHOTO BOJIHOBOTO YPaBHEHHUSI.
[TonyuuTs pemenue ypaHenus JlanamOepa B Busie cepuyeckoil BOTHBI.

[TocraButh 3amauy Komm ans ypaBHenus [lanambGepa B mpocTtpaHcTBe. BuiBecTn ¢opmymiy
Kupxroda.

[ToctraButs 3amauy Ko ans ypaBuenus lanam6epa Ha ruiockocT. BeiBectu Gopmyny Ilyac-
COHa.

ChopmynupoBars 060011eHHY 0 331a4y Ko a1 BOJTHOBOTO YpaBHEHHUS B IPOCTPAHCTBE.
Haiitu ee pynnameHTanbHOE pelieHue.

Metonom ®Dyphe pemuTh 3a1a4y 0 KoJieOaHusAX MeMOpaH WM TBEPBIX TE.

Pemuts 3amauy Ko 17151 ofHOMEpHOT0 ypaBHEHHUS TEIUIONPOBOAHOCTH MeTOA0M Dyphe.
Haiftu ¢ynkuuto I'puna 3agaun Komm 11 0AHOMEPHOIrO ypaBHEHUS TEIUIONPOBOAHOCTH U
JI0Ka3aTh €€ CBOMCTBA.

Pemnte 3amauy Komm 11 01HOMEPHOTrO ypaBHEHHS TEIIONPOBOJHOCTH METOJIOM (PYHKIUI
I'puna.

Pemmnte cMmemanHyroo 3agady JUisi OJHOMEPHOTO YPaBHEHMsI TEIUIONPOBOJHOCTH METOJIOM
¢bynkuit 'puna nnm merogom dypoe.

Haiitu ¢pynkmuro ['puna 3anaun Koiu st ypaBHEHUS TETLTONMPOBOIHOCTH B IPOCTPAHCTBE.
[TpuBectu 001yI0 CXEMY pElIeHUs YpaBHEHHUS TEIUIONPOBOAHOCTH B IIPOCTPAHCTBE.

IIpumepHbIe BOIPOCHI K 3a4eTy

Mauible Ipo10JIbHBIE KOJIEOAHUs YIIPYTOTro CTEPKHS M MaJlble MonepeyHble KoJeOanus ynpyroiu
CTPYHBI.
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[Tponeccrr qudPy3un 1 TEIIONPOBOIHOCTH.

CranuoHapHOEe pachnpeelieHue Teria. 3aJadyd AJIEKTPOCTATHKU. Y CTAHOBHMBIIUECS AJIEKTPO-
MarHUTHBIE KOJIEOaHMS.

[TocTranoBKa 3ajjau MaTeMaTHYECKON (PU3UKH C HAYAJIbHBIMU M IPAaHUYHBIMU YCIOBUSIMH.
KBazununeiinsie quddepeHnnaibaple YpaBHEHUS B YaCTHBIX MPOU3BOIHBIX 1-T0O mopsiaka. Xa-
PaKTEPUCTUYECKUE YPABHEHHUS.

Pemenne nugdepeHnnanbHpIX ypaBHEHHH B YaCTHBIX MPOU3BOAHBIX |-T0 MOpsiAKa ¢ TOMOIIBIO
XapaKTEPUCTHK.

3anaua Komm i nuHeitHbIX audQepeHnnanbHbIX YpaBHEHUH B YaCTHBIX MTPOU3BOIHBIX 1-TO
HOpSAJKA.

Knaccugukarus ypaBHEHUH B YaCTHBIX NMPOU3BOAHBIX 2-TO TOPSIKA C IBYMsI HE3aBUCHUMBIMHU
nepeMeHHbIMU. KaHoHHYeckas (opma ypaBHEHUI.

[IpuBeneHre K KaHOHHUYECKOMY BUAY AU (epeHInaNbHBIX YPAaBHEHUH B YaCTHBIX MPOM3BOJI-
HBIX 2-TO IOPAJKA C IBYMs HE3aBUCHUMBIMU IIEPEMEHHBIMHU.

Knaccugukaius ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX 2-TO MOPSJIKA B CIy4ae MHOTUX HE3aBH-
CHUMBIX IIEPEMEHHBIX.

[epBas u BTopas ¢popmyssl [ 'puna.

[TonHblE ¥ 3aMKHYTbIE CUCTEMBI (DYHKIIHIA.

OO61as cxema MeTo/1a pa3AeieHUs IEPEMEHHBIX /ISl OJJHOPOIHOTO YPABHEHHS.

Meton pa3zaeneHus IepeMEHHbIX AJI1 HEONHOPOAHOIrO ypaBHeHMs. HeoqHOpoaHbBIE rpaHUYHBIE
YCIIOBUA.

[Ipocreitmue 3apaun Lltypma — JInyBusis.

VYpaBHeHUE crienuanbHBIX (YHKIHMHA U CBOMCTBa ero pemeHuil. Llmnmmaapudeckue GyHKINU.
VYpasnenue beccens.

Crenennoii psan ais Gynkmuii beccens, pekyppentnsie Gpopmyinsl. @ynkuuu beccens momyie-
JIOTO MOPsIIKA.

WnTerpanbHoe npesacrasienue pyHkuil beccens.

Oyukiuy XaHKels U UX UHTerpalibHoe npeacrapinenue. Cesa3p Gpynkuuit Xankens u beccens.
Oyuknus Helimana. JInHeliHas HE3aBUCUMOCTD NMIHHIPUICCKUX ()yHKITHIA.

ACUMNTOTHKA HWINHAPUYECKUX (DYHKIIMH.

[Munuaapuueckue GyHKIUN YUCTO MHUMOro aprymenta. @ynkuuu Mudenbna u Makgonais-
na.

OmnpeneneHne 1 OCHOBHBIE CBOMCTBA KJIIACCHYECKUX OPTOTOHAJIBHBIX MTOJMHOMOB.
[TpousBonsmas GyHKIMS KIACCUYECKUX OPTOTOHAJIBHBIX TOJTMHOMOB.

[Tonmuromsl AAxo6u. [Tomuuomel Jlexxanapa. [Tonunomsl YeObléBa.

[Tomroms! Jlareppa. [lonnHoMBl DpMuTa.

[Tpucoenunennsle pynkuuu Jlexxanpa.

KpaeBas 3agaua ans npucoeauHEHHBIX pyHKmid Jlexxanapa. [ToaHoTa M 3aMKHYTOCTb CUCTe-
MBI IPUCOETUHEHHBIX QyHKIMH Jlexxanapa.

Coepuueckue ¢ynkuuu. lapossie ¢ynxiuu. CoOcTBeHHble (QyHKIUM omeparopa Jlamnaca
IUTST KAaHOHMYECKHUX 00JIacTeN.

CobctBennble QyHKIuM kpyra. CoOctBeHHble (QyHKIMH HWIMHApA. CoOCTBEHHbIE (QYHKIMH
mapa.

OOue cBoiCTBa TapMOHUYECKUX (YHKUMH. BHyTpeHHHE KpaeBble 3aJaud I ypaBHEHHS
Jlanmaca. Baytpennss 3agada {upuxiie. BHyTpeHHUE BTOpast U TPEThS KPAeBbIE 3a1a4H.
Buemnue kpaeBble 3a7aun. OyHKIUH, peryispHble Ha O€CKOHEYHOCTH. ETMHCTBEHHOCTh pe-
LIEHUS BHEIIHUX 33]1a4 B TPEXMEPHOM CIIy4dae.

ENMHCTBEHHOCTH pEllIeHUs] BHEIIHUX 3a/1ad Julsl ypaBHeHus Jlamnaca Ha miuockoctu. DyHKIMA
I'puna oneparopa Jlamnaca.

Oyukuua ['puna BHyTpeHHen 3anauu Jupuxiie oneparopa Jlamnaca. @ynkuus ['puHa BHYT-
PEHHEN TpeThel KpaeBoOM 3a1auH.

Oyukuua ['puna BHyTpeHHen 3anaun Helimana. @ynkuuu ['prHa BHEIIHUX KpaeBbIX 3a1ad.
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36. ®ynxmus ['puna 3anaun J(upuxie Ha MIOCKOCTH.

37. KpaeBsble 3afaun 171 ypaBHeHus Jlamaca B kpyre, BHE Kpyra U B KOJIbLIE.

38. Kpaesas 3amaya 1uia ypaBHeHus Jlamnaca B IpsMOYTOJIbHUKE.

39. IlocTaHoBKa HayaJIbHO-KPAeBOM 3a/lauM ypaBHEHUs Hapabosimdyeckoro tuna. ITpunnun makcu-
MyMa. TeopeMbl €IMHCTBEHHOCTH U YCTOMYHBOCTH.

40. CymiecTBOBaHME PELICHUs YpPaBHEHHs TEIUIONPOBOJHOCTU B Cllydyae OTpaHUYEHHOM o0jacTu.
Oynkuusa ['puna.

41. HeogHopoaHOE ypaBHEHHE TEIIONPOBOAHOCTU M HEOITHOPOIHbIE TPAHUYHBIE YCIOBHSL.

42.3anava Komm i ypaBHEHHs TEIUIONPOBOIHOCTH. DPyHAaMEHTANbHOE pEIICHUE, WHTErpal
ITyaccona.

43. HeomHOpOAHOE ypaBHEHHUE TEILIOMPOBOIHOCTA HA OECKOHEYHOU TIPSIMOH.

44, YpaBHeHHE TEIUIONPOBOAHOCTU Ha noustynpsimoi. @opmyina I'puHa a1s ypaBHEHUs TEIIONPO-
BOJHOCTH.

45. IlocTaHOBKa HayaJIbHO-KPAeBOM 3aJauu JUlsl ypaBHEHUs KoJeOaHUH B OrpaHMYEHHOM 001acTH.
Teopema eqMHCTBEHHOCTH, YCTOMUMBOCTD PEIICHHUS.

46. BeiHyxJieHHble KojeOaHusl orpaHMueHHON cTpyHbl. @opmyina I'puHa 11 ypaBHeHHs KoneOa-
HHUI.

47. YpaBHeHue KosebOaHMH Ha HeorpaHuueHHO mnpsmoil. IlocTtaHoBka 3amaun ¢ HayaJbHBIMU
YCIIOBUSIMU JJI1 HEOrpaHUYeHHOU cTpyHbl. Dopmyina Jlanambepa.

48. CymiecTBoBaHUEe, €AMHCTBEHHOCTh W YCTOWYMBOCTH perieHus 3azauu Komm s konebaHui
cTpyHbl. u3nueckast MHTEpIpPETaLUs PELICHUS.

49. Konebanusi cTpyHbl 1OJ AECHCTBUEM MIHOBEHHOTO COCPEIOTOYEHHOIO MMITyJibCa. 3aJauyd Ha
[10JIyOrpaHUYeHHON NpsiMoi. OIHOPOAHbBIE TPAaHUYHBIE YCIOBUS IIEPBOIO U BTOPOro poJia.

50. Konebanus cTpyHbl B HeorpaHU4eHHOM npocTpaHcTBe. Chepruiyecku-CMMMETPUYHBIN Cllydail.
dopmyna Kupxroda. @opmyina [Tyaccona.

51. Ypasuenue ['enpmronbua. @yHnaMeHTanbHble pemieHus ypaBHenus ['enpmronbua. [lotennua-
16l ypaBHeHus ['enbmromsua.

52. BHyTpenHue 3aaaun A ypaBHeHus ['enpmronsna. @yHkuus ['puHa KpaeBbIX 3aj1a4 Ui ypas-
HeHus ['enbmronbua. YceinoBus uznydenus. [IpuHIun npeaeasHOro noriomeHus.

5.4. MeToanueckne MaTepuabl, onpeaeisiioue NMpoueIypbl OLEHWBAHUS 3HAHMI, yMeHMIi,
HABBIKOB M (MJIM) ONbITA JeATEJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (POPMUPOBAHUSA KOMIIETEH-
110707

IIIxkana oneHUBaAHKUSA OTBETOB CTYAEHTOB HaA 3a4€T

KomuuectBo Kputepuu onienuBanus
OaIoB
21-30 MMEEeT MECTO TMOJHOE YCBOCHHE TEOPETUUYECKOTO U MPAKTHYECKOro MaTepuana,

CTYJIEHT yMeeT J0Ka3aThb BCE TEOPEMBI M3 JIEKIIMOHHOTO Kypca M pPEIIaeT Bce
3aJ]auu ¥ IPUMEpPHI U3 NPUBEICHHBIX 3aJaHUH

14-20 MMEET MECTO OCHOBHOE YCBOEHHE TEOPETUYECKOTO M MPAKTHYECKOTO MaTepHha-
Ja; CTYIEHT yMeEeT JO0Ka3aTh OCHOBHBIE TEOPEMbl U3 JIEKLIMOHHOTO Kypca U
pelaeT OCHOBHBIE 3a/1a4H ¥ IPUMEPHI U3 TPUBEJICHHBIX 3aTaHUH

7-13 UMeeT MECTO 3HaHMe 0e3 JoKa3aTeabCTBa OCHOBHBIX TEOpeM U (GOopMyIl Kypca,
CTYZIGHT yMEeT pemarh 3aJa4d W TPUMEphl W3 TPUBEICHHBIX 3alaHHA,
ABJISIOIIMECS: 0000IEHNEeM 3a/1ay IKOJIBHOTO Kypca MaTeMaTHKHU

0-6 UMEeT MECTO HEYyCBOCHHME OCHOBHBIX TeopeM M (opMysd Kypca; CTYACHT He
yMEeT pemiath 3aadydl W TPHUMEPbl W3 3a/JaHHBIX 3aaHUH, SBISTFOIIUECS
0000111eHHEM 3a]1a4 HIKOJIBHOTO Kypca MaTeMaTHKH
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Hroropas mkaja oreHUBaHUS Pe3yJbTaTOB OCBOCHHUA NUCIHUIIJIMHBI

HroroBas oreHka mo IUCHUTUINHE (GOPMHUPYETCS M3 CyMMBI 0ajUIOB IO pe3yibTaTaM TEKYIIETOo
KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTECTAI[MN U BBICTABIISIETCS B COOTBETCTBUU C NMPUBEACHHON HUXKE Ta0-
JINLEH.

Orenka Bann
3a4yTeHo 41-100
He 3aureno 0-40

6. YAEBHO-METO/IUYECKOE U PECYPCHOE OBECIIEYEHME JUCIIU-
IJIMHBI

6.1. OcHoBHas uTEpaTypa

1. CBemnukoB A.I'., boromo6os A.H., KpaBuos B.B. Jlekiiuu mo maremarnueckon Qusuke: Yueo.
rmocobue. — M.: U3n-so MI'Y, 1993. — 352 ¢. — ISBN 5-211-02073-1.

2. TuxonoB A.H., Camapckuii A.A. YpaBHeHHs MaTeMaTHdecKod ¢u3uku: Yueb. mocobue. — 6-¢
u31I., ucrp. u gom. — M.: 3a-so MI'Y, 1999. — ISBN 5-211-04138-0.

3. Bragumupos B.C., XKapunos B.B. YpaBHenus MaremaTundeckoi (GU3UKU: YUEeOHHUK Ji BY30B. —
2-e u3n., crepeorunt. — M.: ®USMATIIUT, 2004. — 400 c. — ISBN 5-9221-0310-5.

4. bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a3aau no mareMaTuieckon usmke. — 4-
e u3x., ucnp. — M.: ®DU3MATIINUT, 2004. — 688 c. — ISBN 5-9221-0311-3.

6.2. JlonmostHuTEIbHAS JIUTEPATYypPa

1. Apcenun B.SI. Meroapl maremMaTudeckoil GU3MKK U CrieuanbHble QYHKIUU. — 2-€ U3[., epepad.
u gon. — M.: Hayka, ['n. pea. ¢us.-mat. nut., 1984. — 384 c.

2. bunanze A.B. YpaBHeHUs MaTeMaTHUeCKOH (u3nku: Y4eOHUK. — 2-€ u3/., nepepad. u gom. — M.:
Hayxka, I'n. pen. ¢us.-mar. nur., 1982. — 336 c.

3. bummanze A.B., Kanmunnuenko /I.®d. COOpHHK 3a/1a4 1O ypaBHEHHUSM MaTeMaTHYECKOH (HU3UKU. —
M.: Hayka, ['n. pen. ¢us.-mar. aur., 1977. — 224 c.

4. Bnagumupos B.C, Bamapun A.A., Kapumosa X.X. u ap. COOpHHUK 3a/1a4 110 ypaBHEHHUSIM MaTeMa-
tudeckoir ¢pusuku. / Ilox pen. B.C. Bimagumuposa. — 3-¢ usn., ucnpasir. — M.: ®U3MATIIUT,
2001. — 288 c. — ISBN 5-9221-0072-6.

5. Janxo ILE., [TonoB A.I'., KocxeBuukoBa T.S. Beicmias MaTemMaTuka B yOpaXXHEHUSAX M 3ajJadax:
VYyebHoe nmocobue /i By30B. — M.: Onukc, 2005. — 415 c.

6. CmupHOoB M.M. 3agaun mo ypaBHEHHUsIM MareMaTHuecko ¢usuku. — M: Hayka, I'1. pea. ¢us.-
Mar. auT., 1975. — 128 c., n.

7. Cobonesa E.C., ®areesa ['.M. 3agaun u ynpaxHeHUsI 10 ypaBHEHHUSIM MaTeMaTH4eCKol (pU3MKHU. —
M.: DUBMATIINUT, 2012. — 96 c. — ISBN 978-5-9221-1053-2.

6.3. Pecypcbl uHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « UHTepHeT»

1. DraexkTpoHHas OMOIMOTEKAa MEXaHHKO-MaTeMaTHueckoro (akynsreta MI'Y: http://lib.mexmat.ru/
MaremaTrueckoe 0r10po: Y4eOHUKH 10 MaTeMaThndeckoMy aHamu3sy: http://www.matburo.ru
http://www.library.mephi.ru/
http://ega-math.narod.ru/
http://neo-chaos.narod.ru/fikhtengolts.html

7. METOANYECKHUE YKA3AHUS 1O OCBOEHUIO JUCITUIIJIMHBI

ok~
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1. Meroandeckue peKOMEHIAIMH 0 MOATOTOBKE K MPAKTUYECKUM 3aHSATUSIM.
2. Meroanveckre peKOMEHIAIMHU TI0 OPTaHU3AIIUH CAMOCTOATEILHON PabOTHI 1O JUCITUTIIIHAM.

8. HH®OPMALMOHHBIE TEXHOJIOI'MU JIA OCYHWECTBJIEHUSA OBPA30OBA-
TEJBbHOI'O MPOLHECCA IO AUCIUAIIJIMHE

JInneH3noHHoOe MporpaMMHoe odecrieyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynbrantlimroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — IMopran denepanbHBIX rOCYAAPCTBEHHBIX 00pa30BaTEIIbHBIX CTAHAAPTOB BBICIIETO 00-
pa3oBaHUs

pravo.gov.ru - OdunuansHelii KHTEPHET-TIOPTAT IPABOBOW HHPOPMALIUN

www.edu.ru — deaepabHblil moptan Poccuiickoe o0pazoBaHue

CB0OOOIIHO pacmpocTpaHseMoe MporpaMMHoe oOecrieueHre, B TOM YUClie OTE€UECTBEHHOTO MPOU3-
BOJICTBA

OMC IIneep (s BocripousBeAeHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

MatepuranbHO-TEXHUUYECKOE 00eCIIeUeHHE TUCIIUIINHBI BKIIOYAET B ce0s:

- yueOHbIe ayAUTOPUH JJIsl TPOBEACHHS YU€OHBIX 3aHATHUH, OCHALIIEHHbIE 000pYIOBaHUEM U TEX-
HUYECKUMH CPEICTBAMHU OOyueHus: yueOHOi MeOenblo, JOCKOM, JEMOHCTPAalMOHHBIM 000pYAOBaHH-
€M, IIEPCOHAIbHBIMU KOMIIBIOTEPAMH, TPOEKTOPOM;

- MOMEIIEHUS JUIsl CAaMOCTOSITEIbHOM pabOThl, OCHAILIEHHbIE KOMIBIOTEPHONW TEXHHUKOW C BO3-
MO>KHOCTBIO OJKIIOUEeHUEM K ceTu «VHTepHeT» U o0ecredeHrneM 10CTyna K 3JeKTPOHHON HHpopMa-
LIMOHHO-00pa30BaTEIbHON Cpeie.
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