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ITACIIOPT
®OHJA OHEHOYHbIX CPEJICTB
110 TUCUUIUIMHE Y PABHEHMSI C YACTHBIMH IPOU3BOJAHBIMU

O1eHOYHBIC CPEACTBA

Ne KonTponupyemblie dopmupyembie KommuectBo Jlpyrue OleHOYHBIC CPEACTBA
n/n pas3zelibl, TEMBI KOMIIETEHIIH 3aJjaHu’ Biix KomiecTso
Jns sk3amena
Brictynnenue 2
1 Tema . Hpef[MeT [1K-4 5 KOJ‘IJ‘I}(])KBI/IYM 1
MaTeMaTH4eCKON (U3UKH Tnckycons 5
Tema 2. OcHOBHBbIE BhicTymienue 9
2 YPABHCHHA MaTeMaTiHe: [1K-4 5 Komnoksuym 1
CKOM (DM3MKH U TIOCTAaHOBKA Tncxycens 5
HaYyaJlbHO-KPaeBbIX 3aJ1a4.
Tewma 3. Kimaccuduxkarmst BhicTymenue 5
3 ypaBHEHUI B YaCTHBIX K4 5 KormtokBHyM 1
MIPOU3BOIHBIX U X
npeoOpa3oBaHueE. Huckyccus 2
Tema 4. 3agaua Ha BricTynnenue 2
4 COOCTBEHHbBIC 3HAYCHHUS U [1K-4 5 KomnnokBuym 1
coOCTBEeHHBIC (DYHKIIHU Huckyccus 2
Tema . BricTynnenue 2
5 Jndepenmaruie [1K-4 5 KommokBruym 1
YPABHEHIA Muckyccus 2
runepOoIMYecKoro Tuma
Tewma 6. YpaBHeHue
runepOoJINYecKoro Tumna ¢ BhicTymicHue 5
6 JIBYMSI HE3aBUCUMBIMU K-4 5 KormtoksiyM 1
NepeMeHHbIMU. 3aa4ua
Komu. 3anmaya I'ypca. Auckyccus 2
Meron Pumana
Tema 7. Meron pa3aenenus
NEepEMEHHBIX. Y paBHEHHE
CBOOOIHBIX KOJIEOAHUH BhicTymenmue 5
7 cTpyHbl. HTEpIipeTanus TK-4 5 KormtokBHyM 1
pemenus. HeonHopoiabie 5
ypaBHeHus. OOmias nepas HAuckyccus
KpaeBad 3ajaada. 3agauu
0e3 HayaJIbHBIX YCIOBUH
Tema 8. 3agaua ¢ qaHHBIMH
Ha XapaKTePUCTUKAX. BricTynnenue 2
8 [TocTaHoBKa 3a1a4n. [1K-4 5 Komnoksuym 1
Merton nocieoBaTenbHbIX Huckyccus 2
npUOIMKEHU N
Tema 9. BonHoBoe
ypaBHeHue. Popmyia BhicTyTieHue 2
9 Hyaccona. Teopema [1K-4 5 Komnoksuym 1
€AMHCTBEHHOCTH.
Heonnopoanoe BonHoBOE HAuckyccus 2
ypaBHEHHE.




BeicTynnenue 2
10 Tema 10. Yparers I1K-4 5 Komnoksuym 1
napaboIMYecKOro THIa
Huckyccust 2
Tewma 11. ITocTanoBka
OCHOBHBIX 33J1a4 JJIs Bricrymene 2
11 . I1K-4 5 Komnoxksuym 1
ypaBHEHUH
Huckyccus 2
1apaboJIMYECKOro THIIA
Tema 12. Pemienue 3agauu BricTynienue 2
12 Komm uist ypaBHeHust I1K-4 S) Komnoksuym 1
TEIIONPOBOAHOCTH Juckyccust 2
Tema 13. Metozsl
pELIEHHsI OCHOBHBIX Beictymuienue 2
13 KpaeBbIX 3aJa4 JUJs I1K-4 S) Komnoxksuym 1
YpaBHEHUS Juckyccus 2
TEILUIOTPOBOIHOCTH.
Brictynnenue 2
14 Tema 14. Ypasuenis I1K-4 ) Komnoksnym 1
AIUTUNITUYECKOTO THIIA.
Jluckyccus 1
Tema 15. BricTynnenue 2
15 | 'apmoHuyeckue QyHKIHH [1K-4 5 KomnnokBuym 1
Juckyccus 1
Tema 16. 3agaua lupuxmue BricTymuienue 2
16 JUIsl YpaBHEHUM [1K-4 5 Konnoksuym 2
UIMITUYECKOTO THUIIA Juckyccust 1
Brictynnenue 2
17 Tema 17. ®ynkunsa ['puna K-4 5 KosmoksryMm 3
U ee IPUMEHEHHUS
Huckycceus 1
Bcero: 85 84
TEMBbI BBICTYIUVIEHUA JIAA CTYIEHTOB
®opmMupyeMble KOMIIETEHIIMU
IIK-4 — cnocoOHOCTBIO MYOJMYHO TMPENCTAaBIATh COOCTBEHHBIE W W3BECTHBIC Hay4yHbIE
pe3yIbTATHI.

BobicTynuieHue — pedb, JEKIUs, 0K, 3asBJIE€HUE U T.II., KOTOPbIE COOOIIAIOTCS KeM-JINOO B
yCTHOM opme.
BeicTynieHue CTyI€HTOB IIPOBOJUTCS C LEBIO:
— CHCTEMAaTH3allMM U 3aKPEIUICHUS IOJyYEHHBIX TEOPETUYECKUX 3HAHWW U MPAKTUYECKUX
YMEHUH CTYJICHTOB;
— yrinyOJIeHUs U pacUIMpPEeHusl TEOPETUUECKUX 3HAHUI;
— (dopMHpOBaHUS YMEHHI UCIIOJIB30BATh CIIPABOYHYIO U CIIELUAIBHYIO JIUTEPATypy;
— Ppa3BUTHSA MO3HABATEIbHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYICHTOB:
— TBOPYECKOM MHUIMATUBBI, CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH XU OPTaHU30BAHHOCTH;
— (QopMHpOBaHHUS CaMOCTOSTEIILHOCTH MBIIUIEHHUs, CHOCOOHOCTEH K CcaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CaMOpPEAIN3aL1H;
— Ppa3BUTHSA UCCIIEI0BATEIBCKUX YMEHUM.
HenpepbIiBHOCTH HECOOCTBEHHOTO MHTETpajia, 3aBUCAIIETO OT apaMeTpa.
JuddepenunpyeMocts HECOOCTBEHHOTO MHTETpasia, 3aBUCAIIEro OT mapameTpa. [Ipumep.

N =

3. CoOCTBEHHOE HHTErPUPOBAHHE HECOOCTBEHHOIO MHTErPAlla, 3aBUCSAIIETO OT MapaMeTpa.
ITpumep.

4. Heco6CTBEHHOE UHTETPHPOBAHKME HECOOCTBEHHOTO HHTETPala, 3aBUCSIIETO OT
napametpa. [Ipumep.




Onpezenenne 00J1aCTH CXOAUMOCTH UHTETpasioB Ditniepa. [Ipumepsr.
HenpepriBHOCTE MHTETpaIOB Diiepa.

CgoiictBa ['amma-dynkmwmii. [Tpumep.

CgoiictBa berra-dynkiuii. [Ipumep.

CB43b MEXy SUIIEpOBBIMU UHTErpasiamMu. [Ipumep.

0. Kpuponuneiinble MHTErpasbl nepporo Tuna. OnpeieieHus 1 CBOHCTBA.
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11. Kpusonuneiinbsie uaterpanst BToporo tuna. Onpeaenenus u cBoicTa. Pabora cuibl.
12. Brruucnenve KpUBOIMHENHOTO HHTErPajIa HEPBOTO THIIA.
13. Brruucnenve KpUBOIMHEHOTO HHTErPajia BTOPOTO THUIIA.
14. CsoiicTBa KpMBONMHENHBIX MHTEIPAIIOB.
15. IpunoxeHnue KPUBOIMHEHHBIX HHTETPAJIOB K PEIICHUIO 3aa4 MEXaHUKH.
16. Caa3b MexkIy KpHBOJMHEHHBIME MHTEIPAIAMH 000MX THIIOB.
17. Ycnosue He3aBUCMMOCTH KPUBOJIMHEHHOTO MHTErPaa BTOPOTO poaa OT (GOPMBI IyTH.
18. Ycnosus, npu koTopsix Beipaxkenue P dx + Q dy + R dz sieisercs noanbM
19. muddepenuuanom.
20. ®opmyna I'puna.
21. ®opmysa MHTErPUPOBAHHUS 110 YACTSM.
22. Onpenenenue nosepxuocty. [Ipocras, Tiafkas HOBEPXHOCTb.
23. KacatenbHasi IJI0CKOCTb ¥ HOPMallb K IIOBEPXHOCTH.
24. Cropona noepxnocTd. OpueHTAaIHUs TOBEPXHOCTH.
25.Hanpapsiionye KOCHHYChl HOPMAJIH K IOBEPXHOCTH.
26. Tlonnora cucteM dynxuumii. Teopemsl Beitepmrpacca.
27. Cpennee kBaapaTuaHoe oTkJIoHeHue. Teopemsl Beliepimrpacca.
28. MunnManbsHOe CBOHCTBO K03 duIeHToB Dyphe
29. Pasenctso ITapcesans.

30. IMounennoe auddeperuuposanue panos Oypre. OueHkr 11 K03PUIUEHTOB psaa

Dypse.

31. Cxopocts cxomumocTu psga Pypbe B 3aBUCUMOCTH OT IMIaAKOCTH (yHKITHIA.
32. [TpeoOpaszoBanue ypwe. Jlemma Pumana u apyrue cBoiictBa npeodpazoanust Oypobe.
33. Ycnoeue Ienbaepa. CxonumocTs psoB Dyphbe B TOUKE.
34. Cymma Deitepa. SAnpo Deiiepa u ero cBoiicTBa.
TpeGoBaHMe K BBICTYIJICHUIO:

— TOYHOCTb OTBETA HA MOCTABJIEHHBIN BOIPOC;

— (¢dopMyIHUpoOBKa IieNie U 3a7a4 padoThI;

— packpeITHe (OMpEeIeTIeHne) paccMaTpUBAEMOr0 TIOHATUS (OMpeneNeHus, MPOOIEeMBbl,

TEPMHHA);

— YETKOCTb CTPYKTYPHI paOOTHI;

—  CaMOCTOSITEIIbHOCTD, JIOTHYHOCTD M3JI0OKCHHUS,

— HalIM49Hue BBIBOJOB, CICIIAHHBIX CAMOCTOSATCILHO.

KpuTtepun onieHKH 10 BBICTYIJIEHUIO:

OTtMmeTKka «5». BricTymieHre BBITIOTHEHO B MOJIHOM 00beMe ¢ COOI0ICHHEM HEOOX0AMMOM
nocineaoBaTelbHOCTH. PaboTa cooTBETCTBYET TpeOOBAHUIO.

OtmMmeTtka «4». BricTymieHne oTBedaeT mpeabsiBICHHBIM TpeboBaHUsAM. JlomyckaroTcs oT-
KJIOHEHUSI OT HEOOXOIMMOH TTOCIIEI0BATEILHOCTH BBIMIOJTHEHNS, HE BIUSAIONINE HA MPAaBIIBHOCTD
KOHEYHOTO Pe3yJIbTara.

Ormerka «3». Yyammecs NMOKAa3bIBAIOT 3HAHUSI HE B IOJHOM MEPE U  HMCHBITHIBAIOT
3aTpyJHEHUE P PELICHUU 3a]1ay.



OrMeTKka «2» BBICTABIIAETCA B TOM Cllydae, KOIZa ydYalluecss HE IOATOTOBIIEHBI K
BBITIOJTHEHHIO 3TON pabOTHI.
SAJAHUA U KOJVIOKBUYMA
®opmupyemMble KOMIIETEHIHT
IIK-4 — cnocoOHOCTBIO MyOJIMYHO MPEACTAaBIATh COOCTBEHHBbIE W HW3BECTHBIC Hay4yHbIE
pe3yibTaThl.

KoJstokBuyM — popma yueOHOro 3aHATHS, TOHUMaeMas Kak Oecena
IIPENOAaBaTelIs ¢ yYalUMHUCS C LIEJIbI0 AaKTUBU3ALUY 3HAHUM.

KonnokBuym npencraBiseT co00il MUHU-3K3aMEH, MPOBOAMMBIN C LIETIbIO NMPOBEPKU U
OLIGHKM 3HAaHMU CTYAEHTOB TOCJE U3yYeHHs OOJBIION TeMBI WK pasjena B (opMe ompoca Wiu
orpoca ¢ Gueramu.

KonnokBuyM MOXKET IPOBOJAUTHCS B YCTHOW MITM MUCbMEHHOH (opme.

1.C lim axy
. C€CTBYCT JIN IIPECACIT 4 o
YHIEETRY PEAET (o, y)(0,0) x4 + 2
2. Haitrn d2(X, y), 2°+y? +x*+4=0, z= In(x2 + y).
3. Haiitu Hanbobliee 1 HauMeEHbIIEe 3HAYCHUE
f(x, y)=|x—y-1]-1+x+y?*, |x|<1, |y|sL
4. PemuTh ypaBHEHME, BBE/I1 HOBbIE HE3aBUCHUMBIE ITEPEMEHHBIE U, V:
Zo—42,, +3z,+42,-122 =0, u=y+3X, V=y+X.
5. Hpeo6pa30BaTb YpaBHCHHUE, TIpUHUMAs U, V 3a HOBEIC HE3aBUCHUMEIC MNEPEMCHHBIC U W 3a

HOBYIO (DYHKIIUIO: ZXX—22Xy+(1+¥jZW=O, U=X, V=y+X, W=X+Y+Z.

: cos(y ~ Xz)_l
6. CymectByer m npenen yl)lg(lo 0 y-x*
3

7. Haitmn dz(X, y), 22+Y? —x° +1=0, z=cos(2x+y?).
8. HaiiTi HanGoIbIIICE M HAMMEHBIIICE 3HAYCHHE | (X, Y) = ‘ X=Yy ‘ —4/1- - y2 .

o 2
9. HaiiT MHOXECTBO TOYEK ITOCKOCTH, [Ist KOTOphIX BepHO Hepasercreo 0 f >0,
ecn f =cos(x+y).

ou i ou i ou ’
10. IIpeobpazoBath BbIpakeHUE A= Laj + (5_)/] + (Ej K cepuiecKuM
KOOpAMHATAM Tonaras, uto X = ISIN@COS@, Yy =rsindcosep, Z=rCcose.
11.. Beruncnutb UHTETpal ﬂ (X+ y)dXdy’ D= {X2 + yz < RZ’ y=X }
D

12. TlepelTH K MOJISPHBIM KOOPJUHATAM

J'J'f(x+y)dxdy, D={0<x<5 0<y<x}
D

13. Haiiti o6wem: a) X+2y+3z=1, x=0, y=0, z=0;
6) X +y*+3z° =1, xX*+y*<z*, z>0.

: _ XP4y?
14. Haigru |IM ” SlnTydxdy.

x2+y?<6k?



15. Beuncnuth HHTErpa ” (X ) Y)dXdy’ D= {XZ + y2 <25 3x+y=5 }
D

16. IlepeiiTu Kk MOJAPHBIM KOOPJAUHATAM

f(x, y)dxdy, D=1-2<x<0, xX*<y<2-X{.
] { |
D

17. Haiitn obpem: 2) Z=4—Y*, 2=y*+2, Xx=-1, Xx=2;
6) (x2+y2+22):a224, a>0.

] X2+ 2
18, Haitnw 1M [ COSTydxdy.

x2+y?<ak?
£ sinx
19. UccnenoBaTh Ha HEMPEPHIBHOCTH U AUPHEPEHIUPYEMOCTh F(X) = I ( > >\ dx
o\ X" +Yy )
1
- arctg—-
I Sy [0, 3)
20. UccrienoBaTh Ha PABHOMEPHYIO CXOJAMMOCTh I 1 X, pelY 5]
1 sIn —3
X

KpuTtepun onieHKkH KOJIJI0KBHYMA:

Ouenka «5» - rIyOOKOe M TPOYHOE YCBOEHUE MaTepuajia. YMEHHE JI0Ka3aTh CBOE
pemienue. JlemoHcTparuss oOydaromuMmcs 3HaHUE B 0o0beMe NPONHACHHONW MpPOTrpaMMBbl.
Bocnpousseaenue yue6HOro Marepuana ¢ Tpe0yemMoil CTeeHbI0 TOYHOCTH.

Onenka «4» - Hamu4Me HECYIIECTBEHHBIX OMIMOOK, YBEPEHHO HCHPABISIEMBIX
00ydJaronMMcs Mocjie TOMOJIHUTENbHBIX U HaBOSIIUX BOMPOCOB. JleMOHCTpaIus 00y4yaromuMes
3HaHMI B 00beMe MPOoiIeHHOH porpamMmbl. YeTkoe U3li0KeHne yueOHoro MaTepuaa.

Onenka «3» - HajaM4We HECYIIECTBEHHBIX OIMMOOK B OTBETE, HE HCIPABISIEMbIX
oOydaromumMmcs. JleMoHcTpaius o0y4yaronMcsi HeJJOCTaATOYHO TMOJIHBIX 3HAHUW O TIPONICHHON
nporpamme.

OueHka «2» - He 3HaHUME Marepuana NpoWJaeHHOM Tembl. [Ipm OTBeTE BO3HHMKAIOT
CephE3HbIC OIMUOKH.

3AJAHUA JJIsA JUCKYCCHUHA
dopmupyemble KOMIIETEHIMU

IIK-4 — cnocoOHOCTBIO MYyOJMYHO TPENCTAaBIATh COOCTBEHHBIE W W3BECTHBIC HayyHbIE
pe3yJIbTaTHI.
Juckyccusi —  0OCyKJIeHHE CIOPHOIO BOINpOCAa, MPOOJIeMbl; Pa3sHOBUIHOCTH  CIOpa,

HAIPaBJIEHHOTO Ha JOCTH)KEHHE UCTUHBI U HCIOJIb3YIOLIEr0 TOJIbKO KOPPEKTHBIE MPUEMBI
BEJICHUs CIIOpa.
1. VYcnosnsiii akctpemym. [Ipumep. Heo6xoanmoe ycinoBue yCIoBHOTO 3KCTpeMyMa.
Oyukuusa Jlarpanxa.
2. JlocTaTtouHbIE yCIOBUS SKCTpeMyMa. [Ipumep.
3. OmpeneneHne JBOMHOTO HHTETpaja Ui NPIMOYTOJIbHUKA. BEpXHSS 1 HUKHSAS CYMMBI
HapOy.
Heo6xoanMoe ycinoBre HHTETPUPYEMOCTH.
5. OcHOBHBIE CBOMCTBA IBOMHOTO HHTErpajia. CBeeHrne ABOMHOIO HHTErpaja K
HOBTOPHOMY (IJIS1 TPSIMOYTOJIbHHKA).
6. MmuoxecTBO Mephl HyJb B RN O0BbeInHEHNE U TIepecedeHre MHOKECTB MEPhI HYJTb.
IIpomexxyTok u ero mMepa.
8. Mepa rpaduka HenpepriBHOUM QyHKIIMK. O000menne Teopembl Kantopa. Kpurepwii
JleGera.

a
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B8%D0%BD%D0%B0

9. Bepx#uss u HUXHI cyMMbl JlapOy 1 ux cBoicTBa. BepXxHuit M HIKHUN HHTETPaIbI
HapOy.

10. Teopema JlapOy.

11. Kpurepuii {apOy.

12. lonycTrMble MHOXKECTBA. XapakTeprucTuyeckas (yHKIUs MHOXKECTBA.

13. UnTterpan no MHokecTBY. Kputepuii uHTErpripyeMocty GyHKINU HA “AOMYCTUMOM

14. MmHOXecTBe. Mepa A0IyCTUMOTO MHOKECTBA.

15. CBenenue ABOMHOIO UHTETpajia K HOBTOPHOMY MHTErpajly B Cilydae IPOU3BOJILHOMN
obnactu.

16. Teopema ®yoOuHM.

17. JIuneitHasi 3aMeHa NepeMEHHON B KpaTHOM HMHTETpaJe.

18. JIlemma o nmpuOIMKEHUH ¢ TOYHOCTBIO 710 "'0" Manoit Mepsl oOpaza Kyba nmpu
oToOpakeHHH X'= AX .

19. Teopema 0 3amMeHE IEPEMEHHOIN B KpPaTHOM HHTETpaJie.

20. Mexanunueckue U GU3MYECKUE TPUTIOKEHUS TBOWHBIX UHTETPAJIOB.

21. Ucueprnianue MmHOecTBa. OmpeaesieHne HeCOOCTBEHHOTO HHTETpaa.

22. CyiecTBoBaHHE HECOOCTBEHHOTO MHTErpasa.

23. CXoauMoCTh HECOOCTBEHHOT'O MHTETpaIA.

24. smepumble PyHKIMH U UX cBoicTBa. MHTerpan JleGera u ero cBoiicTaa.

25. HenpepbIBHOCTH COOCTBEHHOT'O MHTETpalIa, 3aBUCSILETO OT mapamerpa. [Ipumep.

26. uterpupyeMocTh COOCTBEHHOT'O MHTETpalla, 3aBUCAIIET0 OT napamerpa. [Ipumep.

27. TuddepeHnupyemMocTs COOCTBEHHOTO HHTETPAIa, 3aBUCSIIETO OT apamerpa. [Ipumep.

28. PaBHOMEpHas CXOJIMMOCTh HECOOCTBEHHOTO MHTETpajia, 3aBUCSIIET0 OT MapamMeTpa.
Kpurepuit Kommu.

29. IIpusnak BeiiepiiTpacca paBHOMEPHOI CXOJIMMOCTH HECOOCTBEHHOTO MHTErpaa.
ITpumep.

30. [Ipusnaku A6Gens, Jupuxie. [Tpumepst

Kpurtepuu onieHKH AMCKyCCHH:

1. OneHka «OTAMYHO» BBICTABIJIAETCS CTYAEHTY, €CJIM OH aKTMBHO NpPUHHMAJ y4dacTHE B
JMICKYCCHH M OTBEYaJl Ha BOMPOCHI TIOJHBIM OTBETOM C JIOKA3aTEILCTBOM M pEIICHHEM
6e30111M00YHO.

2. OreHKa «XOpOIIoy» BBICTABIISIETCS CTYIEHTY, €CJIM OH aKTUBHO yY9yBCTBOBAI B INCKYCCHUH,
HO y Hero ObITM HEeCYIIeCTBEHHbIE OLIMOKH, KOTOPbIe OH TOTOM HCHPABJISLIL.

3. OueHka «yIOBIETBOPUTEIHHO» BBHICTABISIETCS CTYACHTY, €CIM OH HE YYyBCTBOBAl B
JMCKYCCUH TOOPOBOJIBHO, a IPY BBI3BIBAHUH K JJOCKE OTBEYAJ HE B MIOJIHOM Mepe.

4. OueHKa «HEYJOBJIECTBOPUTEIILHO» BBICTABISIETCS CTYJEHTY, €CIIM OH HE yYyBCTBOBAJ B
JIMCKYCCHH, a TIPH BBI3BIBAHUU K JIOCKE HE MOT' HUYETO OTBETHUTb.

3AJJAHUS UTOT'OBOI'O KOHTPOJIS IO AUCHUIIJIMHE YPABHEHUS C
YACTHBIMHU ITPOU3BO/JIHBIMHU (AK3AMEH)

b

IIK-4 — cnocoOHOCThIO MyONUYHO NPEJCTaBIsITh COOCTBEHHbIE M W3BECTHBIE Hay4yHbIE
pE3yJIbTaTHI.
1.

Omnpenenuts Mopsok AuddepeHnaaTbHOro ypaBHEHUS
log, |u,.u,,|-log,|u,|-log,|u, [+u, +u, =0 .

2. OnpenenuTs NOPSIIOK AU PepeHITHATBEHOTO ypaBHEHUS
uug +(ug —2u; +u,)® =0.

3.0npenenuts NOPsIOK AU PepeHIaTbHOTO ypaBHEHUS
cos®u,, —sin®u,, —2u; —3u, =0.

4. Onpenenuthb NOpAI0K AU(PHEepEeHIINAIBHOIO YPaBHEHHUS



0 0
&(uﬁy —uy)—2uyy a(uXy —u,)-2u, +2=0.
5. Onpenenuts NOPSAAOK AUPPEPEeHINATBLHOTO YpaBHEHUS

0
2u Xy —5
6. OnpeaenuTh TUN YPABHECHHUS:
Uy +2U,, +U,, +U, +U, +3u—xy? =0

u (U, —u, F —2u,u,, +u, =0.

XX

7.01npenenuTs TUN YpaBHEHUS:

4u,, +2u, —6u, +6u, +10u, +4u, +2u=0

8.0mpeaenuTh TUIN YPaBHEHHUS:

2u,, —2u,, +2u, +3u, —u=0

9.0npenenuTs TUI ypaBHEHUS:

U, +2U, +2u, +4u, +5u, —Xxu, +yu, =0

10.0npenenuTe THI ypaBHEHUSA:

U, —4u,, +2u, +4u, +u, —2xyu, +3u=0

$A) runep6onuueckoe; $B) nmapadoaudeckoe; $C) smmunruyeckoe; $D)

yintbparunepooandeckoe; $E) cmemrantoe;

11. IlpuBecT K KAHOHMYECKOMY BUIY YpaBHEHUE
U, +2u, +5u, —32u=0.

12. TlpuBecT K KAHOHHYECKOMY BUIY YpaBHEHUE
u, —2u, +u, +9u, +9u, —9u =0.
13.IlpuBecTy K KAHOHUYECKOMY BHY YPaBHEHUE
2u, +3u, +uU, +7u,+4u, —2u=0.

14. IIpuBecT K KAHOHUYECKOMY BHY YpaBHEHUE
@+ x*)?uy +uy, +2x(1+x*)u, =0.

15. IlpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHHUE

y2u,, +2xyu,, +x°u, =0,
16. IlpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUE
U, —@+y*)?u, —2y(+y*)u, =0.
17. IlpuBecTn K KAHOHUYECKOMY BHJY YpPaBHEHUE
@+ x*)u, + @+ y*)u,, +xu, +yu, —2u=0.
18. [IpuBecTH K KAHOHUYECKOMY BHIY ypaBHEHHUE
U, —2xu, =0.
19. IlpuBecT K KAHOHMYECKOMY BHU/ly YPaBHEHUE XU, +2Xu, +(x-=Du, =0.

20. IIpuBecTH K KAHOHMYECKOMY BUJYy YPaBHEHHE
yu, +u,, =0.

21. IlpuBectu cienyroliee ypaBHEHUE KKAHOHUYECKMY BUAY:
u, —4u, +2u, +4u,, +u, +3u, =0.

22. IlpuBecTH cneayrollee ypaBHEHHE KKAHOHMYECKMY BUJTY:
3u,, —2u,, —=5u, —u=0.

23. IlpuBecTH cneayrollee ypaBHEHHE KKAHOHMYECKMY BUJTY:
3u, —2u, —2u, +4u=0.



24. Tlpy Kakux 3HaYeHusx mapamerpa K GyHkims X; +Kx X2 SBISETCS TapMOHUYECKOM.
25. Ilpu Kakux 3HaYeHusx nmapamerpa K yHkius e -chkx, sBISETCS rapMOHMYECKOIA.
n
26. [Ipn Kakux 3HAaUEHUsX mapameTpa K QyHKIms %,|X|2 = le X{ || # 0 sBisercs
=
TapMOHUYECKOU.
27. Haiitu coOCTBEHHbIE 3HAaUCHUS U COOCTBEHHbIE (YHKIIMHM KPAaeBOMU 3a/1auu
X"+ 27X =0, xe[0;l], X(0)=0, X(I)=0.
28. Haiitu coOCcTBEeHHbBIE 3HAaUCHUS U COOCTBEHHBIE (YHKIIMHM KPaeBOM 3a/1auu
X"+ 27X =0, xe[0;1], X(0)=0, X')=0
29. Haiitu coOCTBEHHbIE 3HAaUCHUS U COOCTBEHHBIE (YHKIIMHM KPaeBOH 3a/1auu
X"+ X =0, xe[01], X'(0)=0, X'(1)=0.
30. [IpuBectu cienyrooniee ypaBHEHUE K KAHOHUYECKOMY BUTY:
u, +2u, —3u, =0.

31. Haiit oO1iee penieHre ypaBHEHUs U, + guX =0.
y

32. Haiitu oO1ee penienue ypaBHenus u,, —3u, =0.

33. Haiitu oO1ee penieHue ypaBHEHHUs U, —%uy =0.
34. Haiitu o01iee pemenue ypaBaenus u, = 0.
35. Haiitu o0O1iee pelieHune ypaBHeHus u,, +2u = 0.
36. Haiitu pelieHne ypaBHEHUs
u, +2u, —3u, =0, Xe(—o0; +0),t>0,
YAOBJIETBOPSIOLLEE YCIOBUAM
u(x,0) =3x*, u,(x,0)=0.
37. Pemnts cnenyromnryto 3anavy Komu:
U; =U,, X€&(—o0; +00),t>0,
u(x,0) =sinx, u,(x,0)=0.
38. Pemmnts cnenyromnryto 3anavy Komu:
u, =a’u,, xe(—0; +x),t>0,
u(x,0)=0, u,(x,0)=Asinx.
39. Pemmuts 3anauy Koty 111 HEOAHOPOIHOTO YpaBHEHUS KOJIEOCHUS CTPYHBI:
u, =a’u, +xt, xe(—wo; +w),t>0,
u(x,0)=0, u,(x,0)=0, x e (-0, ).
40. Penmrth ypaBHEHHS KoneOaHUs CTPYHBI U, =a’u, Opu a=1, Xe(-oo+w),

u(x,t)‘tzoz x*, u,(xt) P
41. Pemuth ypaBHEHUS KONEOAHUS CTPYHBI U, =a’u,, mpu X< |[0;1],
u(x,t) 1 . 62x

0= §SinT’ ut(x,t)|t=0= 0, u(xt)|,_o=0, u(x,t)| =0, 1 =2, 1 HaliTH u(%,tj.
42. PemuTh CHEyILYIO KPAEBYIO 3a4a4y Ul yPABHEHUS KOJIeOaHUs CTPYHBI:

u Haittu u(2,2).

t=0"




u, =a’u,, xe(@;1),t>0, u(x,0)=0, u,(x,00=0, u(x0)=0,
u,(l,t) = A=const,
Yka3zanue. Mcnonb30BaTh MOJCTAHOBKY U(X,t) = AX+V(X,t).
43. lnst ypaBHeHus u, =a’u, + f(x,t) B moxynojoce 0< x<I,t >0 penmTh

CMCHIAHHYIO 3a/1a1y C YCIIOBUSAMMU:
u(x0) =u,(x,00=0, uOt)=u(,t)=0, f(xt)=e" sinlfx.

44. Jlns ypaBHeHud u, = a’u, + f(x,t) B momymnonoce 0< x<I,t >0 pemuTh
CMEIIAaHHYIO 3a71a4y C YCIIOBUSAMMU:

u(x,0)=u,(x,0)=0, u(0,t)=u,(,t)=0, f(xt)=Asint.

45. 1ns ypaBHeHus u, = a’u, + f(x,t) B momymnonoce 0< x<I,t >0 pemmuTh
CMEIIaHHYIO 3a71a4y C YCIIOBUSAMM:

u(x,0)=u,(x,00=0, u(0,t)=u(i,t)=0, f(x,t)=Ae" cos%x :

46. Perute 3amauy Ko 1151 ypaBHEHUS TEIIONPOBOJHOCTH

2 2, x € (0;0,5)

u =a“u_, xe(-om+wo), u(x,t)( = U HaWTH 3HAYEHUS pelleHHe Ipu
XX 0, x £ (0;0,5)

t t=0
a=\/§, x=0,t=%.

47. B nonynonoce 0< x<I,t >0 s ypaBHEHHS U, = a’u, PEUIUTh CMEIIAHHYIO
3agaqy ¢ ycaoBusamMua u(0,t)=u (I,t) =0, u(x,0)=Ax.
48. B nonynonoce 0< x <|,t >0 ypaBHEHUS U, = a’u, PELIUTh CMELIaHHYIO
3a/1auy C yCJIOBHSIMU

u,(0,t)=u (I,t) =0, u(x,0) = Al —x) .
49. B nmonymnonoce 0< x<|,t >0 s ypaBHEHHS U, = a’u, PEIIUTh CMEIIAHHYIO
3agady c¢ ycuosusmu U, (0,t) =u, (I,t) =0, u(x,0)=U.
50. HaifTu cTanMOHApHOTO  pacHpeleNieHUs] TeMmMmepaTypbl u(r,p) B TOHKOM
KpPYTOBOH IIJIACTUHKE C PAINyCOM 3, €CJIM Ha TPAHULE YIOBJIETBOPSETCS YCIOBHE:
u(r, )| ,_3=9c0s2¢p.

Urorosast hopma KOHTPOJISI IO JTUCITUTIIIMHE SK3aMEH MPOBOJAUTCS B YCTHOM
dbopme, ImyTeM peleHus 3a1a4.
KpuTtepuu ounenku 3agaHuii
«OTIUYHOY - Oojiee 90 OamoB;
«xopo1oy - 6osee 75 6amos;
«YIOBJIETBOPUTEILHOY - MeHee 70 OaloB;
«HEYIOBJICTBOPUTEILHOY» - MeHee 50 6aoB.

Pa3zpaboTuuk: a.¢g.-M.H., npodeccop Kypoanos U.K.
« » 2025r.




