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1.IlepeyeHb KOMIETEHIIMI C YKa3aHUEM 3TaroB UX (POPMUPOBaHUS B MPOLIECCE OCBOCHUS

00pa30BaTeIbHON IPOrpaMMb’

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIN

Otansl GopMHUPOBAHUS

OIIK-1. Cnocoben mnpuMeHATh 0a30BbIE 3HAHMS B O00JIACTH
($u3nKO-MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HayK B cdepe
cBOeH mpodecCHOHANTBHOM JIeSITeIbHOCTH.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

2. Onucanue mokaszareseit u KpUTCPHUCB OICHHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3JIMYHbIX STallaXx

150,¢ q)OpMI/IpOBaHI/IH, OIMNCaHUC IIKaJI OHGHI/IBaHI/IH2

OuenuBa | YpoBeHb OTanel Onucanue nokasarenei Kpurepuu [Ixana
eMBbIe chopmup | dpopmupona OIICHUBaH | OLICHUBaH
KOMIIETE€ | OBaHHOC HUSA usi us
HIIUU TH
OIIK-1 [ToporoB | 1.Pabora Ha | 3HaTh: OCHOBHBIE IOHATHUSA U Teopembl. | Jlomamue | [kana
B y4eOHBIX YMeTb: pemaTh U3y4eHHbIE 3a/1a4U. € 3a/1aHue. | OLICHUBAH
3aHATUAX YerHblid | U
2.Camocros OlpocC. | JOMAIIHET
TeJbHas Kontposs | 0
pabora Has 3a/laHusl.
pabora. | Illkana
OLICHUBaH
usi
YCTHOI'O
orpoca.
[Ixana
OLICHUBaH
usi
KOHTPOJIb
HOM
paboThI.
[Tponsun | 1.Pabora Ha | 3HaTh: MOHATHS U Teopembl ¢ uaesmu | Jlomammue | [kana
YTBIN y4eOHBIX JI0Ka3aTelIbCTB u (unun) | e 3aaHue. | OIICHUBAH
3aHATHUIX JI0Ka3aTeJIbCTBAMU. YcerHpiil | us
2.Camocrost | YMeTh: pemarh 3aJadyd, TBOPYECKH |  OIpOC. JIOMAIITHET
TeabHast MCIOJIB3YS TIOJTyYEHHbIE 3HAHUS. KonTpomns | o
pabora Bragers: TeopeTHueCKUMH 3HAHUSIMU Has 3a/1aHMUsl.
u MPaKTUYECKUMHU yMeHusiMH, | paborta. | Illkana
MpPUMEHsISI UX B MpeaMeTHol obnactu | [IpakTuye | olleHHWBaH
MpU  pemieHnH MPodhecCHOHATHHBIX cKast ust
3ajad. MOJATOTOBK | YCTHOTO

1 YKasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C YTBEPXAeHHOoM PMN/,

2 YKa3sblaeTcA MHGOPMaLMA B COOTBETCTBUM C yTBEPXKAEHHOM P/,




a. ompoca.
IIkama
OLICHUBaH
ns
KOHTPOJIb
HOM
paboTHL.
IIkama
OLICHUBaH
ns
MpaKTH4e
CKOH
IIOJICOTOB
KH.
Omnucanue mIkaa OlleHUBaHUS
Hlxana OIICHUBAHUA JOMAIITHCIO 3a1aHUA
IToka3zarenn banabl
Cryaent npaBuiibHO BbINoJIHUI 0 — 10% nomaiiHero 3ajgaHus 0
CtyneHT npaBuibHO BRIMOIHMI 11 — 20% momaniHero 3aganus 1
CtyeHT npaBuiibHO BhINOIHUI 21 —40% nomMaiHero 3aganus 2
CTyneHT npaBuiibHO BIMOJHWI 41 — 60% noMaiiHero 3ajianus 3
CtyneHT npaBuibHO BeIMOIHII 61 — 80% momaniHero 3aganus 4
CtyzneHt npaBuibHO BbINOJHUI 81 — 100% nomamiHero 3agaHus 5
IlIkaJia olleHUBaHKUS YCTHOI'O ONpPOca
Kpurepuii ouennBanus banabl
CTyneHT OTBETHJI Ha BOIIPOC M MOKAa3aJj MOJHOE U YBEPEHHOE 3HAHNE TEMBI 5
CryneHT OTBETHII Ha BOIIPOC, OJIHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE 4
OIMMOKHU, HETOCTATKU U HEAOYETHI
CTyzeHT B 11eJIOM OTBETUJI Ha BOMIPOC, HO B OTBETE UMEIOTCS 3aMETHBIE U TPyObIe 3
OIMMOKHU, HEJTOCTATKU U HEAOYETHI
CtyneHT He OTBETHJI Ha BOIIPOC, HO UMEIOTCS 00Jiee IBYX MPABWIBHBIX HICH UITH 2
MOJIXOJIOB K IPaBUILHOMY OTBETY
CTyneHT He OTBETHJI Ha BOIIPOC, HO UMEIOTCS TOJIBKO OJIHA-/IBE UJIEU WITH 1
MOJIXOJIbI K MMPABUIIBHOMY OTBETY
CTyneHT He OTBETHJI Ha BOITPOC U MOKA3aJl MOJTHOE He3HAHUE TEMBI 3aJaHUs 0
IIIkasa oueHNBAHUSI KOHTPOJbHOM PadoThI
IToka3zarenan banasl
CtynenT npaBmibHO BITOHII 0 — 2% Bcex 3a/1aHuii 0
CTyaeHT npaBHIIHLHO BBHITOJHIII 3 — 5% Bcex 3aJlaHuid 1
CtyneHT npaBuiibHO BbINONHWI 6 — 10% Bcex 3agaHuit 2
CryneHT npaBuiibHO BbinosHUA 11 — 15% Beex 3amanuii 3
CtyneHT npaBmiIbHO BBRITOTHII 16 — 20% Bcex 3agaHuit 4




CtyneHT npaBuiibHO BbINONHWI 21 — 25% Bcex 3aganuii

CTyJIeHT NpaBUJILHO BIMOJHUI 26 — 30% Bcex 3aaHuil

CtynenT npaBmiibHO BbIONHWI 31 — 35% Bcex 3aganuii

CTyJIeHT NpaBUJIbHO BIMOJHUI 36 — 40% Bcex 3aaHuil

CtyneHT npaBuiibHO BbINONHWI 41 —45% Bcex 3aganui

O [0 [J ||

CTyJIeHT NpaBUJIbHO BIMOJIHUI 46 — 50% Bcex 3a1aHuil 10
CTylIeHT npaBUIbHO BeIMOIHUI S1 — 55% Bcex 3amanuii 11
CTyaeHT npaBuiIbHO BBIOIHII 56 — 60% Bcex 3agaHuil 12
CTyJIeHT npaBUJIbHO BIMOJIHUI 61 — 65% Bcex 3a1annii 13
CtyneHT npaBmiibHO BbINOIHII 66 — 70% Bcex 3agaHuil 14
CTylIeHT npaBuJIbHO BIMOJIHUI 71 — 75% Bcex 3amanuii 15
CtyneHT npaBuIbHO BbINOJHUI 76 — 80% Beex 3aiaHuid 16
CrtyneHT npaBuiibHO BbioJHUI 81 — 85% Beex 3amanuii 17
CTyJIeHT npaBUJIbHO BINMOJHUI 86 — 90% Bcex 3a1aHuil 18
CtyneHT npaBuibHO BbINOJHUI 91 — 95% Beex 3amanuit 19
CTyJIeHT npaBuIbHO BIMOJIHUI 96 — 100% Bcex 3agaHuii 20
HlIkana OIICHUBAHUSA l'[paKTl/I‘-IeCKOi/i IMOAIrOTOBKH.
Kputepun onnennBanus Bbajibl

1. mpakTUYeCKOe 3a/IaHUE€ BBHIITOJIHEHO B YCTAHOBJICHHBIN CPOK C UCIOJIb30BAHUEM

PEKOMEHIAlIU MPEo/1aBaTelis;
2. TOKa3aH BBICOKUU ypOBEHb 3HAHMUS U3yUYEHHOTO MaTepHaa 1o 3aJaHHOU TeMeE,
3. yMeHwue riay0oKo aHaIH3UPOBATh IPOOIIEMyY U JieNaTh 0000Iat0NIHe TPAKTUKO- 8-10

OpPUEHTUPOBAHHBIC BHIBOJIBI;
4. pabota BbInosHeHa 6e3 oUIMOOK M HEI0UYETOB WM JOMYIIEHO He Oojiee 0JHOro

HeJo4eTa.
1. mpakTHyeckoe 3a/laHHu€ BBIIIOJIHEHO B YCTAaHOBJIEHHBIN CPOK C MCIOJIb30BAaHUEM

PEKOMEHTallni MTpEeno1aBaTelis;
2. TOKa3aH XOpOIIN ypOBEHb BJIa/IEHUSI M3yUYEHHBIM MaTEpPHUAIOM IO 33J]aHHOH TeMe, 5.7
3. paboTa BBIMOJHEHA MTOJTHOCTHIO, HO JOMYIIEHO B HEMH:
a) He OoJiee 0/1HOM HerpyOoit OIMOKH U OHOTO HeJA0YeTa
0) unu He 6oJiee ABYX HEJOUETOB.
1. mpakTUuyecKoe 3a/laHre BHIMOJIHEHO B YCTAHOBJICHHBIN CPOK C YACTUYHBIM

WCIIO0JIb30BaHUEM PEKOMEHIallUiA NP0 aBaTes; 2.4
2. TPOAEMOHCTPUPOBAHBI MUHUMAIIbHBIE 3HAHUS 10 OCHOBHBIM TEMaM U3yYEHHOTO

Marepuasa.
1. 4ucio ommOOK U HEJOYETOB MPEBOCXOIUT HOPMY, IIPU KOTOPOM MOXKET OBITh

BBICTaBJICHA OIICHKA «YIOBJIETBOPHUTEIILHOY» WJIA €CJTH TIPABUIIHHO BBHITTOJTHEHO MEHEE

MMOJIOBUHEI 3aJaHUS; 0-1

2. ecnu OOyYaromIIMiiCs HE MPUCTYIIA K BBHITTOJIHCHUIO 3aJJaHUs WU TIPABIIIHHO BBITIOJTHIIT
He 6osee 10 mpoIeHTOB BCeX 3aJaHMIA.

3. KOHTpOJ'IBHBIe 3aJlaHra HWJIM WMHBIC MaTCpHUaAJIbI, HCO6XO)II/IMBIC JJI1 OLICHKH 3H21HPII>1,

YMEHUM, HaBBIKOB W (WJIM) ONbITa JI€ATEIbHOCTH, XapaKTepPU3YIOIIUX

OTaIllbl

dbopMHUpOBaHUS KOMIIETSHITHI B TIPOIIECCEe OCBOSHUST 00pa30BaTEILHON MPOTPAMMBbI




Texkymuii KOHTPOJIb

OIIK-1. Cnocoben mpumeHsTh 06a30Bble 3HAHHUS B 00JACTH (PU3UKO-MATEMATHUECKUX U
(W) eCcTECTBEHHBIX HAayK B chepe cBoel mpodecCHOHATEHOM NESITEIIBHOCTH.

3HaTh: MOHATHUS U TEOPEMBI C UJICSIMU JOKA3aTEIbCTB U (UJM) JOKA3aTEIbCTBAMM.

3amanus, HeoOXoauMmble g oneHuBaHus chopmupoBanHocTH OIIK-1 Ha moporoBom
ypOBHE

[IepeueHb BOPOCH! YCTHOTO ONpOca

1. CdopmynrpoBaTh OCHOBHBIC TIOHSTHS U ONpEEICHUS TeOpUH TudPpepeHInaTbHbIX
YPaBHEHUI B 4YaCTHBIX NPOWU3BOAHBIX. IIpuBecTH npHUMEpbl pPEMIEHUH NPOCTEHIIMX
g depeHIranbHbIX YpaBHEHUI B YACTHBIX MPOU3BOIHBIX.

2. JlaTh ompeneneHue XapaKTEepUCTUYECKOW CHCTEMBbI U JI0Ka3aTh TeopeMy 00 o0iiem
pPELIEHUH JTUHEHHOTO TU(PPEepeHIINaANIbHOIO YPABHEHUS B YaCTHBIX MTPOU3BOAHBIX IEPBOIO
MOPSIZIKA.

3. IlocraBute 3amauy Komm miga nuHedHOro aud@epeHuuanbHOro ypaBHEHUS B
YacCTHBIX MPOM3BOAHBIX MEPBOTO Mopsaka. JlaTh omnpeneneHue XapaKTepUCTUYECKHX
JMHUM ¥ 10Ka3aTh TeopeMy 00 OJTHO3HAYHOM pa3pelnMocTy 3a1auu Komm.

4. CdopmynupoBaTb OCHOBHBIE IIOHATHUSA, OMpeAesieHus Uil AudQepeHInanbHbIX
YPaBHEHUH B YaCTHBIX MPOU3BOAHBIX BTOPOro nopsaka. Ilpusectu ux kiaccupukanuio.

5. CdopmynupoBaTh anropuT™M mpuBeAcHUs auddepeHnnanbHbIX YypaBHEHUW B
YaCTHBIX ITPOU3BOAHBIX BTOPOIrO IMOPSAKA C JIBYMs HE3aBUCHMBIMU IEPEMEHHBIMHU K
KAaHOHUYECKOMY BULY.

6. BbiBecTH OJHOMEPHOE BOJIHOBOE YypaBHeHHE. Ha mpumepe NONEpeYHbIX WIH
MPOJIOJIbHBIX KOJIEOAHUW CTEpP)KHEM WM DIIEKTPUYECKUX KojieOaHui B mNpoBoJax (Ha
BBIOOpP) CHOPMYIHPOBATH SISl HETO BO3MOKHBIE MOCTAHOBKM HAYaJIbHO-KPAEBBIX 3a/1a4.

7. BbiBecTH OByMEpHOE (TpEXMEPHOE) BOJHOBOE YpaBHEHHE U CPOPMYIUPOBATH IS
HEro BO3MOXHBIE€ TIOCTAHOBKM HAYaJIbHO-KPAEBbIX 3a/lad Ha MpUMEpE KOoJeOaHUi
MeMOpaHbl UK TBEPJOTO TEa.

8. BbIBecTH 0JHOMEpPHOE ypaBHEHHUE TEIUIONPOBOAHOCTH U C(HOPMYJIUPOBATH JIsl HETO
BO3MOYKHBIE IOCTAHOBKH Ha4aJbHO-KPAEeBbIX 3a/1a4.

9. BeiBecTu ypaBHEeHUE pacnpocTpanenus Temia (auddy3nun) B TpOCTPAHCTBE.

10. I[TocTaBUTh BO3MOYKHBIE KpAEBBIE 3aJaud JJII YPABHEHUH JIUIMNTUYECKOTO THUIA.
JHlaTh Gpu3HUecKyro HHTEPIIPETAIMIO TOCTABICHHOM 3a/1a4H.

11. BeiBecTu nepByto 1 BTOpyro Gopmyisl ['puHa.

12. ChopmynupoBath 0OIIyl0O CXeMy MeETOAa pa3lelieHUus TEpPEMEHHBIX  JUIs
OJIHOPOJHOT'O YPAaBHEHHSI.

13. ChopmynupoBaTh METOI pa3iesieHUs IEPEMEHHBIX JIJI1 HEOJHOPOIHOTO YPaBHEHUSI.
OOBSICHUTH TOHITHE HEOJHOPOJAHBIX TPAHUYHBIX YCIOBUH.



14. ChopmynupoBate  3amauy  Llrypma  —  JluyBwuist il JUMHEHHBIX
auddepeHnranbHbIX ypaBHeHu. CaMmocomnpsikeHHast popma ypaBHEHUS 3a/1a4H.

15. UccnenoBarh BIUSHUE TPAHUYHBIX YCJIOBUI Ha CBOICTBA COOCTBEHHBIX 3HAYEHUHN U
coOcTBeHHBIX QyHKIMit 3anayun [ltypma — JInyBusis.

16. ChopmynupoBaTh OCHOBHBIE CBOicTBa pemieHuit 3amgaun Lltypma — JlnyBuims.
JlokazaTh WM IPUBECTH UJICIO 10KA3aTEIbCTBA JIFOOBIX ABYX CBOMCTB.

17.C mnomoipio 00O0OIMIEHHOTO CTEMEHHOTO psijia TMOJIYYUTh YAaCTHBIE pEIICHUS
ypaBHeHus beccens. [late onpenenenue pynkunu beccens.

18. Boruucnuth omnpeaenurens Bponckoro ¢ynkmmit beccenst Jux) u J_o(x). Haiitu
oO1ee penleHrne ypaBHeHUs beccens ¢ HenenbIM HHIEKCOM.

19. late ompenenenue ¢yuknum Heiimana. Beraucnauts ompenenutens BpoHCKOTo
¢bynkmmii beccens m Heiimana w HaiiTm o0miee pemieHue ypaBHeHus beccens ¢
MIPOU3BOJIbHBIM UHJEKCOM.

20. Toxazath peKyppeHTHbIe cOOTHOIIEHUs Aiia pyHKuui beccens u chopmynupoBaTh
CJIE/ICTBHS U3 HUX.

21. Beipazutrs  ¢ynkuuu beccens u  Heiimana mosynensix HMHIEKCOB — 4epes
AJIEMEHTapHbIe QYHKIUH.

22. laTh onpeneneHre QyHKIUNH XaHKes.

23. Beruucauths omnpeaenurens Bponckoro dynkuuii UHdenbna m MaknoHanbna u
HaWTH o0lliee peleHrne MoAU(PHUIMPOBaHHOTO ypaBHeHus beccens.

24. Ucxoast M3 U3BECTHBIX PEKYPPEHTHBIX COOTHOIIEHWH ansi ¢yHKuui beccens,
J0Ka3aTh aHAJIOTUYHBIE COOTHOLIEHUS JUIsl MO (DUIIMPOBAHHBIX (PYHKIUH.

25. UccnenoBaTh aCUMITOTUYECKOE MOBEJECHUE MWIMHAPUYECKUX (QYHKIMM (TH0OBIX
JBYX) B OKPECTHOCTH TOUEK X = () 1 x = oo.

26. C noMotibio 0OBIKHOBEHHOTO nuddepeHImanpHoro ypapHenus Jlamnaca nokasaTh
TeopeMy 00 MHTErpajJbHOM MPEICTaBICHUH YaCTHOTO pelleHs ypaBHeHUs beccens.

27. cxoliga U3 MHTErPalIbHOTO MPECTABICHUS PEIICHHs YpaBHEHUs1 beccens, noka3arthb
onny u3 popmyn (uaterpanon) [lyaccona nns dynkumii beccens.

28. Haiitu pemenue 3anauu ltypma — JInyBuis 1uist ypaBHeHus beccensi.

29. Hantu pemenue 3anauun typma — JInyBwis nis ypaBHeHus Jlexxanapa.

30. latb omnpeneneHue npucoeAUMHEHHBIX (QyHKuud Jlexanapa. Haltu yacTHbie
pemieHns ypaBHeHus Jlexanapa.

31. latb  ompeneneHue chepudyecKkux (PYHKIUMHA M MOJIYYUTh YCIOBUE  UX
OpPTOTOHATBHOCTH.

32. Haiitu pemenne 3anauu Lltypma — JlnyBusuis ajist ypaBHEHUST DpMUTA.

33. Jloka3aTb OpTOrOHAIBHOCTH MTOJIMHOMOB DPMHUTA.

34. Pemuts 3amauy Hltypma — JInyBumia s ypaBHeHus Jlareppa v mOJy4duTh YCIOBHE
OpPTOTOHAJIBHOCTH MOJIMHOMOB Jlareppa.

35. C momomipio ypaBHeHus Ilupcona monyunth 0000méHHOE muddepeHnnansHoe
YpaBHEHUE JJI KIIACCHYECKUX OPTOrOHAJIBHBIX ITOJIMHOMOB.

36. Iomyuuts Gpopmyny Poapura st KiaccH4ecKux OpTOrOHAIBHBIX TOJTMHOMOB.



37. Honyuuts GopMyiy A MPOU3BOASIIECH (DYHKIIMM KIACCMYECKUX OPTOTOHAJBHBIX
MTOJIMHOMOB.

3ananus, HeoOXoauMble sl oneHuBaHus copmupoBanHoctu OIIK-1 Ha mpoaBunyTOM
YpOBHE

IlepedyeHb BOMPOCHI YCTHOT'O OIpoca
1. JlaTe onpeneneHue KOPPEKTHO MTOCTaBICHHON 3a1a4H.

2. IlpoBecTu penyKUMIO HAa4aJbHO-KPAaeBOW 3aJayM JUIsl YPaBHEHHH MaTEMaTU4YECKON
bu3uKy.

3. Iloka3aTp CBSI3b HA4YaJIbHO-KPAa€BOM 3aJayd JUIsl OAHOPOJHOIO YpPaBHEHMSI
(BOJITHOBOT'O MJIM TETJIONPOBOJHOCTH) C OJHOPOIHBIMU I'PAHUYHBIMU YCIIOBUSIMU C 3aJa4el
Irypma — JInyBuis.

4. TlokazaTp CBs3b HAuYaJbHO-KPA€BOM 3ajaud Uil HEOAHOPOJHOIO YpaBHEHUS
(BOJIHOBOT'O WJIM TEIUIONPOBOIHOCTH) C OJHOPOAHBIMHU I'PAHUYHBIMU YCIOBHUSMU C 3a/1auei
Itypma — JInyBus.

5. Ilokasare CBS3b Ha4YaldbHO-KPACBOW 3a1auyd Ui OJHOPOJAHOTO YPaBHEHUS C
OJIHOPOJHBIMM HAYaJIbHBIMU W HEOJHOPOAHBIMH TPAaHUYHBIMUA YCJIOBUSIMU C 3ajadei
typma — JInyBumis.

6. 3anucaTh pelIeHHE KpPaeBbIX 3alay Il YpaBHEHUW JJUIMOTHYECKOTO THIIA Yepe3
¢dbynkuuio ['puna.

7. llomyuuTh (QyHIaMeHTalbHOE peuleHne ypaBHeHus [enbmronpua u Jlammaca
(TUTOCKMIA UITM TIPOCTPAHCTBEHHBIN CITydaii).

8. CdopmynupoBaTh OCHOBHBIE CBOMCTBA rapMOHUUYecKuX (PyHKIni. Jloka3zaTh ar00bIe
1BA.

9. Jlatp monsTHe mpeoOpa3oBaHus KenbBMHA W OXapakTepuU30BaTh IOBEACHUE
rapMOHUYECKUX (PYHKUIMNA Ha OECKOHEYHOCTH.

10. [locTaBuTh mEpBYyO M TpeTbio KpaeBble 3anauu. CdopMynHpoBaTh yCIOBHS
€AMHCTBEHHOCTH M YCTOMYHMBOCTU UX PELICHUS.

11. I[IpuBectu cxemy mMeToa pa3aeneHus nepeMeHHbIx (Dypre) Ajid KpaeBbIX 3a1a4 IS
ypaBHeHus Jlarmnaca Ha MIOCKOCTH (I€KapTOBa WM MOJISIPHASI CHCTEMa KOOPAMHAT).

12. [IpuBectn cxemy MeToja pasnaeieHus nepeMeHHblx (DPypbe) ns KpaeBbIX 3ajad
ypaBHeHusi Jlammaca B mpocTpaHcTBe (LMIMHIApUYECKas WU cdepuyeckas cHCTeMa
KOOPAMHAT).

13. BeiBectu unrerpai Ilyaccona wim {unu.

14. IlpuBectn cxemy Metojia paszaeieHus nepeMeHHbix (Dypbe) Mg KpaeBbIX 3aaad
ypaBHeHus ['enbmronba.

15. Pemuts 3anauy dupuxie metonom dhynkmmii ['puna.

16. ChopmynupoBath OAMH U3 METOIOB MTOcTpoeHus pyHkiuu ['puHa 3amaun J{upuxie.

17. BoiBectu popmyity Ilyaccona 3anaum J{upuxiie B mpoCTpaHCTBE.

18. Onpenenuts Pyukiuto ['puna (Helimana) 3anaun Helimana st ypaBaenus Jlannaca



U C €€ IIOMOIIBI0 HAUTHU PEIICHNE COOTBETCTBYIOLIECH 3aauH.

19. ChopmynupoBaTh OAUH U3 METOAOB MocTpoeHus pynkuuu ['puna 3agaun Heiimana
IU1sl ypaBHeHus Jlamiaca.

20. Pemmute 3agauy Komm migs OZHOMEpPHOrO OJHOPOJHOIO BOJIHOBOTO YPABHEHHS
MetoaoM Jlanambepa.

21. Pemute 3amauy Komm st 0qHOMEPHOrO HEOJHOPOJHOTO BOJHOBOIO YPABHEHUS
metonoM [lanambepa. ChopmynupoBats npuHIun Jroamerns.

22. PemnTh CMEWIAHHYIO 3aAady Uil OJHOMEPHOIO BOJHOBOTO YpPaBHEHMS Ha
noyynpsmon metoioM lanamoGepa.

23. PemnTh cMEMIaHHYIO 3a/1a4y I OAHOMEPHOTO BOJIHOBOI'O YPaBHEHUSI HA KOHEUHOM
oTpe3ke MerosioM JlanamoOepa.

24. PemnTth CMEMIAHHYHO 3a7ady i OJHOMEPHOIO OJHOPOJHOTO  BOJIHOBOIO
YpaBHEHMs Ha  KOHEYHOM  oOTpe3ke  Merogom  Dypwe. Jlate  ompezneneHue
(byHAaMEHTAIBHOTO PEUICHUS 3a/1a4u.

25. PemiTh CMEMIAHHYIO 3a7adyy JJisi OJHOMEPHOrO HEOJHOPOJHOTO BOJIHOBOTO
YPaBHEHMS Ha KOHEUHOM OTpe3Ke MeTofoM Dyphe.

26. ChopmynupoBath 001y cxemy meroga Dypbe s OJIHOMEPHOTO BOJHOBOIO
YpPaBHEHHS.

27. lonyuuts pemieHue ypaBHenus Jlanambepa B Buje chepruueckoil BOJIHBI.

28. [loctaButh 3amauy Komm miis ypaBHenus [lanambepa B mpoctpaHcTBe. BriBecTn
dbopmyny Kupxroda.

29. IlocraButh 3amauy Komm ana ypaBHeHus [lanmamGepa Ha 1uiockocTH. BeiBecTu
dbopmyny Ilyaccona.

30. ChopmynupoBate 00001meHHyI0 3amady Kommwm it BOJTHOBOTO ypaBHEHHS B
npoctpancTBe. Halitu ee ¢hyHaaMeHTaIbHOE PEIICHHE.

31. Merogom @ypre petuTh 3a1a4y 0 KOJICOAaHUSIX MEMOpaH WM TBEPIBIX TeJl.

32. Pemuts 3agauy Komm 111 0oqHOMEpPHOro ypaBHEHHUS TEIUIONPOBOJAHOCTH METOAOM
dypse.

33. Haiitu ¢ynkuuto I'puna  3amaun  Komm i  OJHOMEpPHOrO  ypaBHEHHS
TEIUIONPOBOAHOCTH U JI0Ka3aTh €€ CBOMCTBA.

34. Pemmts 3amaduy Komm 1y OqHOMEPHOTO ypaBHEHHUS TEIUIONPOBOAHOCTH METOIOM
¢bynkumii ['puna.

35. Pemmth CMEmIaHHYIO 3a4ady Uil OJHOMEPHOIO YPAaBHEHHMS TEIJIONPOBOIHOCTU
MetoaoM (pyukmuii 'puHa wim Mmetogom Dyphe.

36. Haiitu ¢ynknuto ['puna 3amaun Komwm s ypaBHEHHS TEIUIONPOBOIHOCTH B
IIPOCTPAHCTBE.

37. IlpuBectr oOLIYIO CXEMY pEIIeHUs] ypaBHEHUS TEIIONPOBOIHOCTH B TPOCTPAHCTRE.

VYMeTh: peuaTs 3aga4ur, TBOPYCCKH UCIIOJIb3Y: ITOJTYYCHHBIC 3HAHMA.



3amganus, HeoOXxoauMmble aiis oneHuBanus chopmupoBanHocT OIIK-1 Ha moporoBom
YpPOBHE

IlepeueHp npUMEpPHBIX AOMAIIHUX 3aJaHUN

1.Haiitu oGmiee pemenue audQepeHnanbHOro ypaBHeHus Al QyHKIUHT u = u(x, y):

u 3., otu _  x %u o o*tu .

) 6x26y3 = xSy, 6) ax dy3  (x2+1)2° B) ax3ay3 € ’ F) ax2ay? 03
I[) =1, e) u = xsin(3x?)y?; K) o _ cos(5y)
dx 6y ’ 9x0y? 0x20y? :

2.Haiitu oOuwmii uaTerpan quddepeHInansHOro ypaBHeHU U QYHKINN u = u(x,y):

u 1 du . u u 1, 1 ou
a)( ) y2$=u2+1, 0) V1—x2— +y3, = B) 5o +(1+ 2)——1
10u 1/1+y au U la_u la_u_ _
r)xax =& M) 2o:+ 53, = 4 TIPH ycrnoBuu u(0,y) =y?

3.IlpuBecTd K KaHOHMYECKOMY BHMAY Au(dEpeHIManbHOE ypaBHEHHE IS (YHKIMU u =
u(x,y):
a) wy +xyuy, =0; 0) e¥uy +2e " Vuy +e?uyy, = 0; B) y2uy, —e*uyy +uy = 0;

T) xuf +2x Xy Uyy + Y Uy — Uy = 0 I) up + 2uy, + 4upy + 2uy + 3uy, = 0.

4.Pemuth kpaeByto 3agauy lltypma — JInyBuss:
a) y"(x) = 2y'(0) + y(x) =0, y(0) =y'(2)=0;  6) (xy'(x)) + 2122 =0, y(1) =y(2) = 0.
3anucaTh COOTHOIIEHUE OPTOIOHAIILHOCTH J1J1s1 COOCTBEHHBIX (DYHKLIHN 3a1a4u.
S5.Mcnonb3yss  uUHTErpajgbHOE  MpeacraBieHue i Qynkuuii  beccens  [,(x) =

1 T i . . +m _
= e Lxsing+ing g, BBIYMCIIUTL MHTErPAN [ J;(xt) e ¥ tdt (y > 0).
(_1)kxa+2k

6.Mcnons3ys npenacrasienue Gpyukiui beccens B Buze psaaa J,(x) = Y-, HaUTH

=03a+2kk| [ (a+k+1)’
GbyHKIMN beccens J; /,(x) U J_1 /2 (x).

7.C momormpio mipeacTaBieHus GyHkiui beccens B BuIe psga HaWTH (PYHKITUIO g Jn(x) +
Jn ().

8.Hcmnonb3ys npencrapinenue pynkuuii beccens B Buje psana, BBIYUCIUTh HHTErPal
Iy ¥ Ja(p) e a9 1da (> 0).

9. HpOBepHTL CIPaBEJIMBOCTh MHTETPAILHOTO TIpeacTaBieHus s pyHkuuu beccens

1 X
Jo) =2 [ =5 dt.

1O.Henocpe)10TBeHH0171 IPOBEPKON yOeIUThCS B TOM, YTO NMOJIMHOM Jlexkanapa Py, (cosd) =
%fon(cose + isinfcosp)™d¢.

11.ITokazatsk, uto eciau GyHKIMS v(x) YIOBIETBOPsET ypaBHeHHIO Jlexkanapa (1 — x2)v" (x) —
2xv'(x) + m(m + Dv(x) = 0, TO I PyHKIUHU y(x) = v™(x) clpaBeIUBO YpaBHEHUE (1 —
x2)y"(x) —2(n+ Dxy'(x) + (m—n)(m +n+ 1)y(x) = 0.

12.C momo1pio 3aMEHbI IEPEMEHHOMN x = cosf HAWTH o0IIee penieHne ypaBHeHus: YeOniména



(1 —x®)u""(x) — xu'(x) + n®u(x) =0 BoOIacTH —1<x<1.
) 1 xt
13.C momoinpio mpousBoiAlell GYHKIUU ¥(x,t) = Ry (— E) NOJy4uTh (Hopmyity
Ponpura ns nmonmmaomoB Jlareppa L, (x).
14.Haitu pemenne ypaBHenus Jlammaca wuy +uj, =0 B 06J1aCTH 0<x<a, 0<y<b,

T mx

YIAOBJICTBOPSIOLIECE YCIOBUIM u(0,y) = 0, u(a,y) = 0, u(x,0) = AsinZ —, u(x,b) = Bsin
15. Haiitu pemenue u(x,y) 3agaun Jupuxie 1 rapMOHUYECKUX q)yHKLH/II/I B prre x?2+y?<
1, €CJIM HA OKPYKHOCTH x2 4+ y? = 1 UMEET MECTO YCIOBUE u(cosd,sing) = sin(2¢), 0 < ¢ < 2.
16. Hatitn ¢ynkmuto ['puHa 11 TOTYyHIpPOCTPAHCTBA U TOJYINIOCKOCTH B CIydae TEpBOU
KpaeBOM 3ajauu.
17 IlocTtpouTh (PYHKIMIO HMCTOYHMKA [JIs IIapa M Kpyra METOAOM 3JIEKTPOCTATHUYECKUX

U300paKEHUM.

18.Haiitn ycioBHe, HpU COOIIONEHMH KOTOPOIO B KpPYIe 7= w/x2 +y2<b KOPPEKTHO
nocrapiieHa 3a1aua Heiimana w) (x,y) + ul,(x,y) =0 (0 < r < b) —p =90 Y)|yep, ECIU:
a) gx,y)=4;  0)gly)=2x*+A4; B)g(xy) =2xy; T) g(x,y) = Ay® + B.

19.Haittn pemenus nns ypaBHeHus Jlammaca Au(x,y,z) =0 B mape r=,x2+y2+z2<R C
YCJIOBUEM OTPAaHUYEHHOCTU (DYHKIIUU u(x,y, z)Ha ITOM IIape.

20.Haiitn pemeHue 3ajaud pAcIpPOCTPAHEHMS TeIUIa u, = aul + Acos ™
t XX

21
HMHTEpBAJE 0 < x < [, YIOBJIETBOPSIOIIEE YCIOBUIM uy(0,t) =0, u(l,t) =0, u(x,0) =0.

21.HaiiTu penieHrue HEOJHOPOJHOrO YPaBHEHHUS TEIUIOMPOBOJHOCTH  u = a’ul, + f(x,t) Ha
HHTEpBaJe 0<x <!, YJIOBJICTBOPAIOIICE HAYAIBHOMY VYCIOBUIO u(x,0) =¢(x) H
I'paHUYHBIMHU YCIIOBUAMU u(0,t) = 0, u(l,t) =0.

22.HavanpHast TemmepaTypa OJHOPOAHOrO mmapa r=.x2+y?+z2<R paBHa 7y;. Haitu
TeMIIepaTypy 1apa B MOCJIEAYIOIINE MOMEHTBI BpeMeHH ¢ > 0, eciu:
a) TOBEPXHOCTH 11apa MOAJAEPKHUBACTCS IIPU TEMIIEpaType, paBHOU HYJIIO;
0) BHYTPH IIIapa Yyepe3 ero MOBEPXHOCTh MOIAETCS TTOCTOSTHHBIN TETIIOBOM MMOTOK
IUIOTHOCTBIO ¢.

23.Meronom dynkuuu ['puna pemuth 3amauy Komm uj =2Au+tcosx I QyHKIUU u =
u(x,y,z,t), YIOBIECTBOPSIONIEH HAYAIbBHOMY YCIIOBHIO u(x,y,z, 0) = cosycosz.

2m-1)rx _

24 HailTu pemieHre 3amaddl  KoJjieOaHus CTPYHBI u!l = a?u!, + Asin~——== e Yfcos(wt) Ha
tt XX 21

HHTEPBAJIE 0 < x < [, YIOBJIETBOPSAIONIES YCIAOBUAM u(0,t) = 0, uy(l,t) =0, u(x,0) = 0, us(x,0) =
0.

25.PeiuTh ypaBHEHHE uy = a’uj, —b*u+ A Ha UHTEpBaAJe 0 < x < [[IPU HYJIEBBIX HAYaIbHBIX
YCIOBUSAX u(x,0) = 0, u;(x,0) = 0 U TPAHUYHBIX yYCIOBUAX u(0,t) = B, u(l,t) = C

26.Pemute 3amauy miis ypaBHEHUsS KOJ€OAHW B TPOCTPAHCTBE uf(x,y,zt) = a?Au(x,y,zt),
npeamnojaras, 4YTo HayajbHasi CKOPOCTh uj(x,y,z0)=0, a HadyaJbHOE OTKJIOHECHHUE
u(x,y,z,0) = {ACOS%' rsE 31ech r = \/m

0, r>R.

27.Ucnonw3ys popmyny Kupxroda, pemmrs 3amauy Komm wff = 8 4u + (tx)? 1 QyHKIIUU u =

u(x,y,zt), yIOBIETBOPSIONIEN HAYAJIbHBIM YCIIOBUAM u(x,y,z 0) = y2, ui(x,y,z 0) = z2.

cos(wt) Ha



3amganusi, HeoOxoaumMble s orieHuBaHUs chopmupoBanHoctr OIIK-1 Ha mpoaBuHyTOM
YpPOBHE

[lepeyeHb NPUMEPHBIX BAPUAHTOB KOHTPOJIBHON pabOThI
1 BapuanT

a5u
x40y

1.Haiitu oGmiee pemenne audQepeHnanbHOro ypaBHeHus A QyHKIUHT u = u(x, y):

ye?’

2.Haiitu o6muit maTerpai auddepeHnaibHOro ypaBHeHUS 11 QYHKIUN u = u(x, y):
1 0u  1du __ 1

x2+10x | ydy  sinu’

3.IlpuBectu K KaHOHUYECKOMY BUY AuddepeHInanbHOe YpaBHEHUE TSI QYHKIUHU u =
u(x,y): Ugy — 2uyy — 3uyy, = 0.

4 Pemmth KpaeByto 3aaauy typma — JInyBumisa y" (x) + Ay(x) =0, y'(0) =y'()) = 0.
3amnucarbh COOTHOIICHUE OPTOTOHAIBHOCTH JIJIT COOCTBEHHBIX (DYHKITUH 3aa4H.

5.Mcnonb3ys npeacTasienue GyHKunii beccens B Buae psaaa, BEIYUCIUT J§(x).

6.Vcnonp3ys nHTErpagbHOE MpeacTaBieHue pyHkuuii beccens memoro nmopsiaka, BEIpa3uTh
MHTETpaj i J© eitesin@+6)+imb g9 yepes pynximio beccens.

7.BBIYMCITUTD HHTETPATT | " P,(cos@)sin36 db, 1€ P,(x) — monuHoM Jlexanpa.

8. Bbrancnth nuTerpai [- 9% rre 7 (x) = cos(narccosx) — moaMHOM YeGbIIeBa.
-1 V1-x2
2 BapuaHT
1. Haiitu pemenue ypaBHenus Jlammaca ug +upy, =0 B obmactn 0<x<a, 0<y<b,

(2k 1)1rx
b

YIOBJIETBOPSIOIIECE TPAHUYHBIM YCIOBUSAM u,(0,y) =0, u(a,y) =0, u(x,0) = Acos
u(x,b) = BcosM

2.Haittu rapMoHuYeckyto (yHKIUIO u(r,¢) BHYTPU Kpyra r <R, yJOBIETBOPSIOILYIO
YCIOBHIO u;.(R, ) = sin3¢.

3.Haiftu pemienune 3amauu pacnpocTpaHeHWs Temia u; = a’ul, + Asin@cos((u t) Ha
nHTepBaie 0 < x < [, ynoBJeTBopsroiiee yciioBusaM u(0,t) = u(l, t) = u(x,0) = 0.

4 Haittn permenue 3amaun Komm st ypaBHEHHUS TEIUIOMPOBOIHOCTH  up = a’uly, u(x,0) =

, X1 S x < Xxy;
d)(x)a rae ¢(.X') - { , x < X1, X > Xy.

5.Haiitu pemenue 3agauu  KosnebGaHMsA CTPYHBI uf = a’uy, + Asing e Visin(wt) Ha
uHTepBalie 0 < x < [, ypoiaerBopsomee ycuoBusaM u(0,t) = u(l,t) = u(x,0) = 0, us(x,0) =
0.

6.Pemuth 3amauy kosieOaHMsI CTPYHBI uf = a up, Ha I/IHTepBaJIe 0 <x<l, ecnu 3aaaHbl
ycaoBusd u(0,t) = 0, u(l,t) =0, u(x,0) = Asm ut(x 0) =

Brnagets: TeopeTMYECKMMM 3HAHUSIMU W NPAKTUYECKUMU YMEHHUSIMU, HPUMEHSST UX B
MpeAMETHON 00JIaCTH IPU pelIeHUU Mpo(ecCuOHaTbHBIX 3a/1ay.

3aganusi, HeoOXoauMble NIl ouleHuBaHusl chopmupoBanHocTu OIIK-1 Ha mpoaBuHyTOM
YpOBHE



[lepeuens 3anaHnil 111 TPAKTUYECKON MTOATOTOBKH O AUCHHUIUIMHE

Omnpenenutb 007IaCTh MPUMEHEHHS KBa3UIMHEHHBIX YPABHEHU.

OnpenenuTs TUN YPaBHEHHS B 3aBUCUMOCTH OT MapaMeTpa CUCTEMBI.

Hccenenosats 3ransl pemienns 3agauu L typa-JInyBusuist 1 CTpyHBI.

HccnenoBath cBoiicTBa GpyHKIMU beccens.

ITocTpOUTE OJIMHOMBI METOJIOM PEKYPPEHTHOTO COOTHOILIEHUS.

HcenenoBats dTanibl pelieHus KpaeBbIxX 3a1ad [l ypaBHeHMsI Jlamaca.

HccenenoBats dtansl pemeHus 3anadn Ko 11 ypaBHEHHUS TEIUIOIPOBOIHOCTH.
[Tpumenuts Gopmyiy Jlanambepa k 3aaue, OCHOBAHHON Ha SKCIIEPUMEHTAIBHBIX JlaH-
HBIX.

Omnwucarp 3Tansbl peeHus GyHIaMeHTaAIbHOTO YpaBHEHU | enbMrosibLa.

i A

e

[IpomexxyTouHast arrecTanus

OIIK-1. Cnocoben nmpumeHsATh 0a30Bble 3HAHUS B 00JACTH (PU3MKO-MATEMATHUECKUX H
(1K) eCTECTBEHHBIX HAayK B cpepe cBoer MpoPecCHOHATBHOM €SI TEIbHOCTH.

3HaTh: HOHATHS U TEOPEMBI C UIEAMHU JOKA3ATEIbCTB U (M) TOKa3aTeIbCTBAMHU.

YMeTh: pemarh 3aa4i, TBOPUYECKU UCIOJIb3YS MMOTYyYEHHbIE 3HAHUS.

BiageTs: TEOpETHYECKMMM 3HAHUSMU W NPAKTUYECKUMU YMEHHUSMHU, NPHUMEHSS HX B
peIMETHON 00JIaCTH NP peLIeHUH TPO(HECCHOHATIBHBIX 3a/au.

3ananus, HeooxoauMbIe s onleHuBaHus chopmupoBanHocty OITK-1

IIepeduenb BOpoCoOB AJis 3a4eTa

1. Manble mTpoAoJbHBIE KOJIEOAHMsI YNPYroro CTEP>KHS M Mallble IOINEpEeYHbIe
KOJICOaHUS YIIPYTOM CTPYHBI.

2. [Ipouecco! Auddy3un U TENIONPOBOIHOCTH.

3. CrauuoHapHO€ pacnpeieseHne Teria. 3aJadn dJIEKTPOCTATUKU. Y CTAHOBUBILIHECS
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

4. [locTaHoBKa 3amay MaTeMaTUYeCKOM (PU3UKM C HAYadbHBIMU WU TPAHUYHBIMU
YCIIOBHSIMHU.

5. KBazunuuneiinple nuddepeHuuanbHble YpaBHEHUS B YACTHBIX MPOM3BOJAHBIX 1-TO
nopsiika. XapakTepUCTUYECKUE YPaBHEHUS.

6. Pemenne nuddepeHranbHbIX ypaBHEHUH B YaCTHBIX MMPOU3BOIHBIX 1-T0 Mopsiaka C
ITOMOILIBIO XapaKTEPUCTHUK.

7. 3amaua Komm mns auHelHBIX auddepeHMaibHbIX ypaBHEHUH B YaCTHBIX
MPOMU3BOJIHBIX |-r0 mopsiKa.

8. Knaccudukanuss ypaBHeHWH B YacCTHBIX NPOHM3BOAHBIX 2-TO TOpSAIKAa C ABYMs

HE3aBUCUMBIMU NlepeMeHHbIMU. KaHoHnueckast gopMa ypaBHEHUH.



9. [IpuBeneHue Kk KaHOHWYECKOMY BUAY AU epeHInaabHbIX YpaBHEHUN B YaCTHBIX
MIPOU3BOAHBIX 2-TO MOPSAKA C ABYMs HE3aBUCUMBIMU [T€PEMEHHBIMHU.

10. Knaccudukanus ypaBHEHHH B YaCTHBIX IMPOU3BOAHBIX 2-TO TOpSAKAa B Clydae
MHOT'MX HE3aBUCUMBIX [TEPEMEHHBIX.

11. Tlepsas u Bropas popmyssl ['puna.

12. TlonHble ¥ 3aMKHYTbIE CUCTEMBI (DYHKIIUH.

13.  OO6mas cxema MeTo/1a pa3AeNeHUs IEPEMEHHBIX /ISl OJHOPOIHOTO YPaBHEHHS.

14. Meron pa3nesieHHs MEPEMEHHBIX JJIsI HEOOHOPOAHOTO ypaBHeHUsA. HeogHOpoaHbIE
TPAaHUYHBIE YCIIOBHUS.

15. TIIpocteiimue 3anauun [typma — JInyBusis.

16. VYpaBHeHHME crenMalIbHBIX (YHKIMH W CBOMCTBa ero pemeHui. I{umunapudeckue
¢dbyukiuu. YpaBaenue beccens.

17. Crenennoit psa ansa ¢ynkuuit beccens, pekyppeHTHbie QopMyibl. DyHKIUU
beccens nonyuenoro nopsiaka.

18. HurterpanbHoe npeacraBienune pyHkuil beccens.

19. ®yukuun XaHKeNs U UX UHTErpalibHOe npeacTabiieHne. CBsa3b QyHKIMA XaHKes U
beccens.

20. ®ynkuus Helimana. JIuHeiiHas HE3aBUCUMOCTD HUJIUHAPUYECKUX (DYHKIIHIA.

21. AcUMNOTOTHKA HWIMHAPUYECKUX (QYHKIIUI.

22. wunmuaapuyeckue (yHKIMM 4YUCTO MHUMOro aprymeHta. @ynkumu WHdpenbna u
MakoHansaa.

23. OmnpeneneHue U OCHOBHBIE CBOMCTBA KJIACCUYECKUX OPTOTOHAIBHBIX IIOJIUHOMOB.
24.  IlpousBonsuias GyHKIHS KIACCUYECKUX OPTOTOHAIBHBIX MTOJIMHOMOB.

25. Tlomunowmsr Axo6u. [TomuHoms! Jlexxannpa. [lonmunomsr YeObIméra.

26. Ilonunowmsl Jlareppa. [TomuHOMBI DpMuTa.

27. Ilpucoenunenusie GpyHkimu Jlexxanapa.

28. KpaeBas 3amaua s mnpucoequHEHHBIX (yHkuuii Jlexxangpa. IlomHota U
3aMKHYTOCTb CHUCTE-MbI IPUCOEAMHEHHBIX (pyHKIMM JIexanapa.

29. Cdepuueckue @ynkuuu. lapossie pyHkimu. CoOCcTBEeHHBIE (PYHKIIMU OlepaTopa
Jlanumaca 1y1s1 KaHOHUYECKUX 00acTei.

30. CoOctBennbie ¢yHkiuu kpyra. CoOctBeHHble (yHKIMU HuiauHapa. CoOCTBEHHBIC
(GbyHKIMH 11apa.

31. OOmue cBoiicTBa rapMOHHUYECKMX (PYHKUMNA. BHyTpeHHHME KpaeBble 3ajaud AJis
ypaBHeHus1 Jlammaca. BHyTpenHsia 3amada [upuxiie. BHyTpeHHME BTOpass U TPEThS
KpaeBblI€ 33/1a4u.

32. Buemnme kpaeBble 3amaud. @DYHKIMHM, peEryJispHble Ha OECKOHEYHOCTH.
EQMHCTBEHHOCTH peIICHNs] BHEIIHUX 33]1a4 B TPEXMEPHOM CITydae.

33. EIMHCTBEHHOCTH pELIEHUs BHEUIHUX 3a]ad JUlsl ypaBHEHUs Jlaraca Ha IIIOCKOCTH.
Oyukuud ['puna oneparopa Jlamnaca.

34. @yskuus ['puHa BHyTpeHHed 3amaum Jupuxse omneparopa Jlammaca. ®DyHKuus
I'puHa BHyTpEHHEN TpETHEN KpaeBOM 3a1auH.



35. ®yskuwus ['puHa BHyTpeHHeEH 3agaun Heitmana. @yHkiuu ['prHa BHEIIHUX KPAEBbIX
3aaad4.

36. @Oynkuus ['puna 3agaun Jupuxie Ha MIOCKOCTH.

37. Kpaessle 3anaun 11 ypaBHeHus Jlamnaca B Kpyre, BHE Kpyra U B KOJIBIIE.

38. Kpaeas 3amaua qis ypaBHeHus Jlanaca B IpsSIMOYTOJIbHUKE.

39. TlocraHoBKa Ha4albHO-KpAaeBOM 3aJaydl ypaBHEHHs MapaOOJIMYECKOro THIIA.
[IprHIMn makcumyma. Teopembl €eTMHCTBEHHOCTH U YCTOMYUBOCTH.

40. CymecTBOBaHME PELICHUs YPaBHEHHUs TEILIONPOBOAHOCTH B CIIy4ae OrpaHU4YECHHOU
obnactu. ®ynkius ['puna.

41. HeomHoponHOE ypaBHEHHE TEIUIONPOBOJHOCTH U HEOAHOPOIHBIE T'PaHUYHBIC
yCJIOBHUSL.

42. 3amaya Komm [y ypaBHEHMs TEIUIONPOBOAHOCTH. (DyHIAaMEHTaIbHOE pELICHUE,
uHrerpai [lyaccona.

43. HeoaHoposHOe ypaBHEHHE TEIIONPOBOJHOCTH HA OECKOHEUHON MPSMOM.

44. VYpaBHEHHE TEIUIONPOBOAHOCTH Ha mosynpsMon. @opmyna I'puHa s ypaBHEHUs
TEIUIOITPOBOAHOCTH.

45. TloctaHOBKa HA4aJIbHO-KPAEBOM 3aJ1a4uM JJIs1 ypaBHEHUS KOJEOAHUI B OTpaHUYEHHON
obnactu. Teopema eTMHCTBEHHOCTH, YCTOMYMBOCTD PEIICHHUS.

46. BpIHy)XIeHHbIE KOJI€OaHUs OrpaHUYEHHON cTpyHbl. Popmyria ['puHa A ypaBHEHUs
KOJIeOaHU.

47. VYpaBHeHue KkoyicOaHMNW Ha HeOrpaHHMYeHHOW mpsimMoi. I[locTaHoBKa 3amaum ¢
HavyaJIbHBIMU YCIIOBUSIMU JJIs HEOTpaHUUEHHOU cTpyHbl. Dopmyna JlanamOepa.

48. CyliecTBOBaHHE, €IMHCTBEHHOCTh M YCTOMYMBOCTH peumieHus 3anauu Komwm s
KoJebanuil ctpyHbl. Puznueckass HHTEPIPETAIUS PEIICHMUS.

49. Konebanusi cTpyHbl MOA AEHCTBUEM MIHOBEHHOTO COCPEIOTOUYEHHOTO HMITYJIbCA.
3ajauyn Ha MOJYOrpPaHWYEHHON mNpsMod. OIHOPOJAHBIE IPAHUYHBIE YCJIOBHS IEPBOIO U
BTOPOTO POJA.

50. Konebanuss cTpyHbl B  HeOrpaHuMueHHOM  mpoctpaHcTBe.  Cdepuuecku-
cuMMeTpuuHbId cirydail. @opmyna Kupxroga. @opmyna [lyaccona.

51.  VYpauenue ['enpmronbra. OyHmaamMeHTanbHbIE pELICHUS ypaBHEHUs [ enpMrosbla.
[ToreHumansl ypaBHeHus | enbMromnbua.

52. BHyTpeHHHue 3a1auu 1 ypaBHeHus | enpmronsua. @yHknus ['puHa KpaeBbIx 3a1a4
IU1s ypaBHeHud [ enpMronbua. Y cnoBus u3nydeHus. [[puHIuUI npeaenbHoro norioneHus.

4. MeTtonuueckue MaTepuasbl, ONPeAeISIioIIe MTPOLeAYPhl OLICHUBAHUS 3HAHUW, YMEHUH,
HAaBBIKOB W (WJIM) OMbBITA JIEATEIBHOCTH, XapaKTEPU3YIOMIMX ITamnbl (OPMHUPOBAHUS
KOMITETECHIUI

TpeboBanust k 3auety

[ITkana oueHMBaHUA OTBETOB CTYJICHTOB Ha 3a4€T



KommnuectBo | Kpurepuu onienuBanus
0asuIoB

MMEET MECTO TOJTHOE YCBOCHHE TEOPETUYECKOTO U MPAKTHIECKOTO
Marepuana, CTyJIeHT YMeEeT JOKa3aThb BCE TEOPEMBl U3
JEKIIMOHHOTO Kypca W pelraeT BCE 3aJadyd M TMPUMEPHl U3
IPHUBEACHHBIX 3aJJaHUH

UMEEeT MECTO OCHOBHOC YCBOCHHE  TCOPETHYCCKOTO M
IPAKTUYCCKOTO MaTepuaia; CTYJICHT yMEeT J0Ka3aThb OCHOBHBIC
TEOPEeMBI M3 JICKIIMOHHOTO Kypca M peIIaeT OCHOBHBIC 3aJa4d H
IPUMEPHI U3 TPUBEICHHBIX 3aJIaHUH

MMEeT MECTO 3HaHHEe 0e3 JI0Ka3aTeIbcTBAa OCHOBHBIX TEOPEM H
dbopMyn Kypca; CTYIEHT yMeeT peliaTh 3aJadyd U TPUMEpPHl U3
MPUBEICHHBIX 3aJaHui, sBJsOIIMECs 000O0IeHneM 3aaad
IIKOJILHOT'O Kypca MaTEMAaTHKH

UMEET MECTO HEYCBOCHHME OCHOBHBIX TeopeM M (opMyll Kypca;
CTYyJICHT HE YyMEeT peliaTh 3aJadyd U IpUMEphl U3 3aJaHHBIX
3QIaHUM, SBISAIONIMECS OO0OOIIEHHMEM 3a/Jad IIKOJBHOIO Kypca
MaTE€MaTUKH

21-30

14-20

HNrorosas mkaina OOCHHUBAHUSA PC3YJIbTAaTOB OCBOCHUA NUCHHUIIIIMHBI

HToroBas oleHKa MO JUCIHHUIUINHE (HOPMUPYETCS U3 CYMMBI OAJIIOB 1O pe3yJbTaTaM
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHON aTTeCTAllMd W BBICTABISIETCS B COOTBETCTBUU C
MPUBEIECHHON HIKE TaOIUIIeH.

KonuuectBo 6amios OueHka 1o TpaJAuIMOHHOM IIKaje
81-100 3a4TeHo
61-80 3a4TeHo
41-60 3a4TeHO
0-40 He 3aureno





  u = u ( x , y )


      𝜕 5 u  𝜕   x 2 𝜕   y 3 =   x 3 sin y


      𝜕 4 u  𝜕 x   𝜕   y 3 =   x  (   x 2 + 1  ) 2


      𝜕 6 u  𝜕   x 3 𝜕   y 3 =   e  − 2 x


      𝜕 4 u  𝜕   x 2 𝜕   y 2 = 0


      𝜕 2 u  𝜕 x   𝜕 y = 1


      𝜕 3 u  𝜕 x 𝜕   y 2 = x sin ( 3   x 2 )   y 2


      𝜕 4 u  𝜕   x 2 𝜕   y 2 = cos ( 5 y )


  u = u ( x , y )


   ( x +  1  x )   𝜕 u  𝜕 x +  1    y 2   𝜕 u  𝜕 y =   u 2 + 1


   1 −   x 2   𝜕 u  𝜕 x + y   𝜕 u  𝜕 y =  1    u 3


   1    x 2   𝜕 u  𝜕 x + ( 1 +   y 2 )   𝜕 u  𝜕 y = 1


   1  x   𝜕 u  𝜕 x +    1 +   y 2  y   𝜕 u  𝜕 y =   e  u


   1  x   𝜕 u  𝜕 x +  1  y   𝜕 u  𝜕 y = 4


  u ( 0 , y ) =   y 2


  u = u ( x , y )


    u  xx  ′ ′ + xy     u  yy  ′ ′ = 0


    e  2 x   u  xx  ′ ′ + 2     e  x + y   u  xy  ′ ′ +   e  2 y   u  yy  ′ ′ = 0


    y 2   u  xx  ′ ′ −   e  2 x   u  yy  ′ ′ +   u  x ′ = 0


  x     u  xx  ′ ′ + 2  xy     u  xy  ′ ′ + y     u  yy  ′ ′ −   u  x ′ = 0


    u  xx  ′ ′ + 2   u  xy  ′ ′ + 4   u  yy  ′ ′ + 2   u  x ′ + 3   u  y ′ = 0


    y  ′ ′ ( x ) − 2   y ′ ( x ) + 𝜆 y ( x ) = 0


  y ( 0 ) =   y ′ ( 2 ) = 0


     ( x   y ′ ( x ) ) ′ + 𝜆   y ( x )  x = 0


  y ( 1 ) = y ( 2 ) = 0


    J  n ( x ) =  1  2 𝜋   ∫  − 𝜋  𝜋    e  − i   x sin 𝜙 + i   n 𝜙 d 𝜙


    ∫ 0  + ∞    J 1 ( xt )     e  − y   t d t


    J  𝛼 ( x ) =   ∑  k = 0 ∞    ( − 1  )  k   x  𝛼 + 2 k   2  𝛼 + 2 k k !   𝛤 ( 𝛼 + k + 1 )


    J   1 2 ( x )


    J    − 1 2 ( x )


    n  x   J  n ( x ) +   J  n ′ ( x )


    ∫ 0  + ∞    J  𝛼 ( λρ )     e  −   t 𝜆 2   𝜆  𝛼 + 1 d 𝜆


    J 0 ( x ) =  2  𝜋   ∫ 0 1    cos ( xt )   1 −   t 2   d t


    P  m ( cos 𝜃 ) =  1  𝜋   ∫ 0  𝜋     ( cos 𝜃 + i sin 𝜃 cos 𝜙 )  m d 𝜙


  𝜐 ( x )


  ( 1 −   x 2 )   𝜐  ′ ′ ( x ) − 2 x   𝜐 ′ ( x ) + m ( m + 1 ) 𝜐 ( x ) = 0


  y ( x ) =   𝜐  ( n ) ( x )


  ( 1 −   x 2 )   y  ′ ′ ( x ) − 2 ( n + 1 ) x   y ′ ( x ) + ( m − n ) ( m + n + 1 ) y ( x ) = 0


  x = cos 𝜃


  ( 1 −   x 2 )   u  ′ ′ ( x ) − x   u ′ ( x ) +   n 2 u ( x ) = 0


  − 1 ≤ x ≤ 1


  𝛹 ( x , t ) =  1  ( 1 − t  )  𝛼 + 1 exp  ( −   xt  1 − t )


    L  n ( x )


    u  xx  ′ ′ +   u  yy  ′ ′ = 0


  0 < x < a


  0 < y < b


  u ( 0 , y ) = 0


  u ( a , y ) = 0


  u ( x , 0 ) = A sin   𝜋   kx  a


  u ( x , b ) = B sin   𝜋   mx  a


  u ( x , y )


    x 2 +   y 2 < 1


    x 2 +   y 2 = 1


  u ( cos 𝜙 ,sin 𝜙 ) = sin ( 2 𝜙 )


  0 ≤ 𝜙 ≤ 2 𝜋


  r =    x 2 +   y 2 < b


    u  xx  ′ ′ ( x , y ) +   u  yy  ′ ′ ( x , y ) = 0


  0 ≤ r < b


    𝜕 u  𝜕 r  |  r = b = g ( x , y )  |  r = b


  g ( x , y ) = A


  g ( x , y ) = 2   x 2 + A


  g ( x , y ) = 2 xy


  g ( x , y ) =   Ay 2 + B


  𝛥   u ( x , y , z ) = 0


  r =    x 2 +   y 2 +   z 2 < R


  u ( x , y , z )


    u  t ′ =   a 2   u  xx  ′ ′ + A cos   ( 2 m − 1 ) 𝜋 x  2 l cos ( 𝜔   t )


  0 < x < l


    u  x ′ ( 0 , t ) = 0


  u ( l , t ) = 0


  u ( x , 0 ) = 0


    u  t ′ =   a 2   u  xx  ′ ′ + f ( x , t )


  0 < x < l


  u ( x , 0 ) = 𝜙 ( x )


  u ( 0 , t ) = 0


  u ( l , t ) = 0


  r =    x 2 +   y 2 +   z 2 ≤ R


    u  t ′ = 2   𝛥   u + t cos x


  u = u ( x , y , z , t )


  u ( x , y , z , 0 ) = cos y cos z


    u  tt  ′ ′ =   a 2   u  xx  ′ ′ + A sin   ( 2 m − 1 ) 𝜋 x  2 l     e  − 𝛾   t cos ( 𝜔   t )


  0 < x < l


  u ( 0 , t ) = 0


    u  x ′ ( l , t ) = 0


  u ( x , 0 ) = 0


    u  t ′ ( x , 0 ) = 0


    u  tt  ′ ′ =   a 2   u  xx  ′ ′ −   b 2 u + A


  0 < x < l


  u ( x , 0 ) = 0


    u  t ′ ( x , 0 ) = 0


  u ( 0 , t ) = B


  u ( l , t ) = C


    u  tt  ′ ′ ( x , y , z , t ) =   a 2 𝛥   u ( x , y , z , t )


    u  t ′ ( x , y , z , 0 ) = 0


  u ( x , y , z , 0 ) =  {    A cos   𝜋   r  2 R ,  r ≤ R ;   0 ,  r > R .


  r =    x 2 +   y 2 +   z 2


    u  tt  ′ ′ = 8   𝛥   u + ( tx  ) 2


  u = u ( x , y , z , t )


  u ( x , y , z , 0 ) =   y 2


    u  t ′ ( x , y , z , 0 ) =   z 2


  u = u ( x , y )


      𝜕 5 u  𝜕   x 4 𝜕 y = y     e  2   y 2


  u = u ( x , y )


   1    x 2 + 1   𝜕 u  𝜕 x +  1  y   𝜕 u  𝜕 y =  1  sin u


  u = u ( x , y )


    u  xx  ′ ′ − 2   u  xy  ′ ′ − 3   u  yy  ′ ′ = 0


    y  ′ ′ ( x ) + 𝜆 y ( x ) = 0


    y ′ ( 0 ) =   y ′ ( l ) = 0


    J 0 ′ ( x )


   1  2 𝜋   ∫  − 𝜋  𝜋    e  i   λρsin ( 𝜙 + 𝜃 ) + i   m 𝜃 d 𝜃


    ∫ 0  𝜋    P  n ( cos 𝜃 )   sin 3 𝜃   d 𝜃


    P  n ( x )


    ∫  − 1 1      T  n 2 ( x )   d x   1 −   x 2


    T  n ( x ) = cos ( n arccos x )


    u  xx  ′ ′ +   u  yy  ′ ′ = 0


  0 < x < a


  0 < y < b


    u  x ′ ( 0 , y ) = 0


  u ( a , y ) = 0


  u ( x , 0 ) = A cos   ( 2 k − 1 ) 𝜋 x  2 a


  u ( x , b ) = B cos   ( 2 m − 1 ) 𝜋 x  2 a


  u ( r , 𝜙 )


  r < R


    u  r ′ ( R , 𝜙 ) =   sin 3 𝜙


    u  t ′ =   a 2   u  xx  ′ ′ + A sin   𝜋   mx  l cos ( 𝜔   t )


  0 < x < l


  u ( 0 , t ) = u ( l , t ) = u ( x , 0 ) = 0


    u  t ′ =   a 2   u  xx  ′ ′


  u ( x , 0 ) = 𝜙 ( x )


  𝜙 ( x ) =  {      u 0 ,    x 1 ≤ x ≤   x 2 ;   0 ,  x <   x 1 ,   x >   x 2 .


    u  tt  ′ ′ =   a 2   u  xx  ′ ′ + A sin   𝜋   mx  l     e  − 𝛾   t sin ( 𝜔   t )


  0 < x < l


  u ( 0 , t ) = u ( l , t ) = u ( x , 0 ) = 0


    u  t ′ ( x , 0 ) = 0


    u  tt  ′ ′ =   a 2   u  xx  ′ ′


  0 < x < l


  u ( 0 , t ) = 0


  u ( l , t ) = 0


  u ( x , 0 ) = A sin   𝜋 x  l


    u  t ′ ( x , 0 ) = B

