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1 SK3BAMEHAILIMOHHBIE BOITPOCBHI 110 ITPO®WJIIO I'PVIIIT
OBPA3OBATEJIbHBIX ITPOI' PAMM

1 pa3nesn. TeopeTuueckue BOonpochl o Kypey «MaTeMaTH4ecKUH aHATU3
1. MHOXECTBO palMOHAIBHBIX YHCEN M HMX OCHOBHBIE CBOMCTBA.
JIeliCTBUTENIBHBIE YHCJIA W WX OCHOBHBIE CBOWCTBA. OrpaHUuYEHHBIE W

HEOTPAHUYEHHBIE MHOXKECTBA. MOIyJb IEMCTBUTENBHOTO YHACHA U €TO CBOMCTBA.

2. [lonssiTHe  4MCIOBOM  mociaegoBaTeNbHOCTH. OrpaHUYEeHHBIE U
HEOI'PaHUYECHHBIE YHUCIIOBBIC MOCJIEA0BATENBHOCTH. MoHOTOHHBIE
NOCJIEI0BATENBHOCTH. [IpuMepsl.

3. beckoHeuHO Masble OCIIEI0BATENBHOCTH U UX CBOMCTBA. bEeCKOHEYHO

OoJbIIIE ITOCJICIOBATCIBbHOCTH. CBs3b MCIKIAY OECKOHEYHO MaJbIMU U OECKOHEYHO
OOJIBIIUMHU IIOCJICA0BATCIIbHOCTAMU.

4, [Tonstne mpenena mnocineaoBarenbHOCTU. [Ipu3Hak  mpexgena
nocieaoBareibHOCTU. CBOMCTBA CXOAIIMXCS MOCIEI0BATEILHOCTE.

5. [IpenenbHbIil mepexo B HepaBeHCTBaX. CXOAUMOCTH MOHOTOHHBIX
nociiefoBarenbHocTer. Yuceo e .

6. [TonsTue nmoamocnenoBaTeabHOCTH. IIpenen mocnenoBaTeNbHOCTH U
noJrociea0BareabHoCTU. TeopeMa bonbano-Beneprpacca.

7. [Nonsitue pynnamentanpHOM nocnenoBareabHocT. Kpurepuit Komu.

8. [IoHATHE BEpXHEr0 M HWKHETO MPEACIOB IOCIEIOBATEIBHOCTH.
[Tpumepsr.

Q. [Tonsitue pynkiuu oxHOM nepeMeHHo. CriocoObl 3aaHus (PYHKITUU.

OrpaHuyeHHbIE U HEOTpaHWYEHHBbIE PYHKIIMU. MOHOTOHHBIE (PYHKITUH.

10. TIIpenen ¢yHkumu B TOUKe. DKBUBAJCHTHOCTH ONpPEICICHUN Mpeserna
¢byakmuu o Komm u o I'etine. CBoticTBa npenena pyHKIIMN B TOUYKE.

11. 3ameuarensHblie npenensl. beckoneuno maneie ¢pynkimu. CpaBHEHHE
OECKOHEUHO MaJIbIX.

12. HenpepsiBHOCT  pyHKIMHM B  Touke. CBolicTBa  (QPyHKIIHH,
HENpPEephIBHBIX B TO4YKe. OJHOCTOPOHHUE Mpeenbl PyHKIUU B Touke. [Ipumepsr.
Touku pazpsiBa pynkun u ux kinaccuduxamus. [lepsas reopema Beitepmpacca.
Bropas Teopema Beliepurpacca.

13. Tlonstme mnpomsBomHON GyHKIHH. CBSI3b MEXIy CYIIECTBOBAHHEM
MPOU3BOHON M HempepbhiBHOCTHIO. [loHaTtne muddepeHnmpyeMoctu (GyHKIUU.
[Tonsitue nuddepenmana u ero NPUMEHEHNUE B MPUOIMKEHHBIX BHIYUCICHUSIX.

14. TlpowsBomnbie u nuddepeHnransl BBICIIHX MOPSAKOB. Dopmyra
JleitOnuma.

15. TIlpaBuma Jlomurans. ®opmyna Teimopa s (yHKIME OIHOMN
[IEPEMEHHOM.

16. Teopema ®epma. Teopema Pomns. Teopema Jlarpamxka. Teopema
Komm.

17. DOxkcrpemymbl (Qynkuun. HeoOxoammoe ycioBHE 3KCTpeMyMa.
JHloctatouHoe ycnoBue skcTpemyma. HaxoxaeHune HauOONBIIMX U HAMMEHBIIHNX
3Ha4YeHUI (YyHKIIUU.



18. Bemyknocte U BOTHYTOCTH rpadukoB. [IpaBuno HaxoxaeHHsS
MIPOMEKYTKOB BBITYKJIOCTU U BOTHYTOCTH. Touku neperuoa.

19.  Acumnrotsl rpaduka. Cxema noctpoeHus rpapuka QpyHKIHH.

20. IlepBooOpa3nasd. HeomnpeneneHHbld HMHTErpal M €ro CTPOCHHUE.
OcHOBHBIE CBOMCTBA HEOMPEACICHHOTO HHTerpaia. Tabauiia HHTeTrpasoB.

21. 3amena nepeMeHHOMW B HEOIpeAeeHHOM uHTerpane. MHrerpupoBanue
0 YacTsIM B  HEONPEAECJICHHOM HHTerpajie. MeTos  HeompeneaeHHBIX
K03((HULIMEHTOB.

22. HWurerpupoBaHuE€ TPUTOHOMETPUYECKUX (DYHKIMI. YHuUBepcanbHas
0JICTAHOBKA.

23. UWurerpupoBanue wuppanuMoHaIbHbIX BbIpakeHuil. [loacTaHoBka
Oiinepa. duddepennmansubiii 6unom. [logacranoBka YeOrwImiena.

24. OrmpenelieHHbI WHTErpajl, €ro reoMETPUYECKU M MEXaHMYeCKUH
cmpicii. Cymmbl JlapOy, UX TpOCTEHIIME CBOMCTBA M CBS3b C HHTETPAJIbHBIMU
cymmamu. Heo6xoaumoe 1 10CTaTOYHOE YCIOBUE MHTETPUPYEMOCTH.

25. OrmpeznelieHHbI UWHTETpal C TEPEMEHHBIM BEPXHUM MPEICIIOM.
CymectBoBaHuE epBO0Opa3HON A1 HenpepblBHON GyHKIMU. Dopmyna HeroToHa
- JleiiOuwu1a.

26. 3ameHa mepeMEeHHOM B onpenesieHHOM nHTerpane. UuterpupoBaHue mo
YacTsIM B ONPEJICIICHHOM UHTErpa’e.

27. TlpunoxxeHus ompeaesieHHOro uHrerpaia. Ilnomans kpuBoIMHEHHON
tpaneuuu. O0beM Tenna BpallieHus. Borurcienue IiuHbl TyTH.

28. Ilonstue HecobctBenHoro unrerpana | u Il pona, Teopema cpaBHeHus,
NOHSITHE a0CONIOTHOM CXOAUMOCTH. (0030pHO)

29. llonstue n-MepHOro €BKIUAOBA MpocTpaHcTBa. OTKpPBIThIE U
3aMKHYTBIE MHOKECTBa €BKJIHMA0BA MpocTpaHctBa. [lonstue obnactu. IIpumeps.
[TonsiTe GyHKIIMM HECKOIBKUX IMEpeMEHHBIX. [IpuMepsl.

30. TIIpemen ¢yHKIMM OBYX MEepeMEHHBIX B Touke. [IOHATHE MOBTOPHBIX
npenenoB pyHKIUU NByX nepeMeHHbiX. [Ipumepsl. HempepbIBHOCTH PYHKITUU IBYX
NEPEMEHHBIX B TOUKE. TOUKHU pa3phiBa.

31. UYactHple npou3BOAHbIE (QYHKIUKA ABYX TNepeMeHHbIX. [loHsThe
muddepennmpyeMoctd GYHKIMU ABYX MEPEeMEHHBIX B Touke. [loHSATHE MOITHOTO
mubdepennuarza W €ro NpUMEHEHHWE B  TPHUOTMKCHHBIX  BBIYUCICHUAX.
HuddepenmpoBanne cioXHONU QYHKIIUH.

32. IlpouwsBomnass ¢GyHKIMM 10 3aJaHHOMY HampaBieHuto. [loHsTHe
rpaJIueHTa.

33. UYacTHble MPON3BOIHBIC BEICIINX MOPSAAKOB. JuddepeHimanb: BeICITUX
nopsiakoB. [Ipumepsr. @opmyna Teitnopa 115 GyHKIMU JBYX NEPEMEHHBIX.

34. TIlonstne MakcuMymMa W MHUHHMyMa (YHKIHH ABYX MEpPEMEHHBIX.
Heo6xoaumoe ycioBue skcTpemyMa. JlocTaTouHble YCIOBHS CYIIECTBOBAHUS
sKcTpeMyMa (GyHKIUH ABYX nepeMeHHbIX. [Ipumepsl. Haubombiiee 1 HanmeHsbIee
3HaueHUe (QYHKIUU ABYX MEPEMEHHBIX.

35. [Ilonsitme nBoitHOoro wuHTerpana. (CBOWCTBA JBOWHOTO WHTETpaIA.
[ToHdATHE TOBTOPHOrO WHTErpaja W €ro CBOMCTBA. BblunCIIeHHME ABOWHOTO



MHTErpajga ¢ MOMOIIbIO MOBTOPHBIX. 3aMEHA MEPEMEHHBIX B JBOMHOM HHTErpale.
ITepexon K MOJIIPHOM CUCTEME KOOPIAMHAT B IBOMTHOM HHTETPAJIE.

36. Ilonsitue TpoWHOrO WHTErpaga MW ero BbluuciaeHue. I[Ipumep.
['eomerpuueckue U (pusndecKkue NPUIOKEHHS TBOMHBIX M TPOMHBIX MHTErPAJIOB.
[lepexon K MWIMHAPUYECKON M chEepUUYECKOM CUCTEMaM KOOPJIMHAT B TPOMHOM
UHTErpase.

37. IlonsiTue KpUBOJMHEHHBIX HWHTErPajioB IMEPBOrO poja U UX
BbruMciieHue. [IoHsATHE KPUBOIMHENHBIX HHTETPAJIOB BTOPOTO POJa U UX OCHOBHbBIE
CBOMCTBA.

38. KpuBonuHelHbI HHTErpan Mo 3aMKHYTOMY KOHTypy. ®opmyna
I'puHa. VYcnoBuss HE3aBUCUMOCTH KPHUBOJMHEWHOIO HMHTErpajia OT MYTH
UHTETPUPOBAHUSL.

39. [Ilonsitue mMOBEPXHOCTHOTO WHTErpaga rmnepBoro pona. IlonsTue
NOBEPXHOCTHOI'O MHTErpasia Broporo poaa. ®opmyna Ocrporpaackoro. @opmyia
Crokca.

40. TIloustue umcnoBoro psga. Kpurepuit Komm. Heobxomumoe wu
JI0OCTaTOYHOE YCIIOBUE CXOJIMMOCTH PSAJIOB C HEOTPULIATEIbHBIMH YJICHAMHU.

41. Ilpu3Hakd CXOAMMOCTH PSJIOB C HEOTPUUATEIBHBIMH YICHAMHU
(npusnHaku cpaBHenus, lanambepa, Komm, Komu-Maknopena).

42. AOcomoTHas CXOJAMMOCTh. 3HAKOYEPEIYIOIHMECS Psiabl. Y CIOBHAs
cxonuMocTb. AGconllpusnaku npuzHaka Abens u JleiOaua).

43. TlonsTue paBHOMEPHON CXOJIMMOCTH (PYHKIIMOHANBHBIX PSJIOB.
[Tpusnak qupuxne-Aodens, [Ipusnaku Beitepmrpacca.

44.  Tlounennoe nuddepeHIMPOBaHNE U HHTETPUPOBAHNE, CYIIECTBOBAHNE
nepBoOOpa3HbIX GYHKIMM 7151 GQYHKIMOHATBHBIX MOCIEI0BATEIIbHOCTEN U PSAIOB.

45. Crenennblie psanbl. Teopema Komu-Agamapa.

46. HemnpepslBHOCTH  CYMMBbI,  TOYICHHOE€  HMHTETPUPOBAHUE  H
muddepeHmpoBaHre CTENeHHOro psaaa. Paznoxkenne QyHKIIUM B CTETICHHBIE PSIJIBL.

47. Tpuronometpudeckuii psaa Dypwe. Psaapl Dypbe 18 UYETHBIX U
HEYeTHBIX (PyHKIMHA. Psagpr dyphe 10 TPOM3BOIBLHONW OPTOrOHAJIBLHON CHCTEME
byHKIUH.

48.  Ompenenenue ckaisipHoro mojs. [IponsBomHasi CKaasipHOTO MO MO
HarpasJlieHUI0. [ palueHT CKaJIspHOTO MOJIS.

49. OmnpeneneHue BEKTOPHOTO moiis. [loHSATHE O BEKTOPHBIX JIMHUSX U
BeKTOpHBIX TpyOKax. [lotok BekTopa. duBeprenuusa. @opmyna OcTporpaackoro-
JInyBumnns.

50. [upkynsmuss u poTop BEKTOpHOro mojsi. Potop m ero cBoicTBa.
®opmyna Ctokca. CBoicTBa MPOCTEHIITNX BEKTOPHBIX MOJIEH.

OcHoBHas nuTepaTypa
1. ®uxtenrompr ['M. Kypc muddepeHnmaibHoro u  MHTETPAIBHOTO
ucunciaenus. M. U3n. «Jlanby, 2021, B 3-x 1. Tom 1.
2. ®uxrenroneir ['M. Kypc muddepeHnmanpbHOrO #  WHTETPATHHOTO
ucunciaenus. M. U3n. «Jlanby, 2021, B 3-x 1. Tom 2.



3. ®uxtenronsy ['M. Kypc nuddepeHuHanbHOrO W HUHTErPATBHOIO
ucunciaenusa. M. U3n. «Jlanby, 2021, B 3-x 1. Tom 3.

4. ineun B.A., [lo3usk 2.I'.OcHoBel MatemaTuyeckoro ananuzaM.: Hayka,
2002r.

5.byrpos A.C., Hukonbckuit C.M. luddepenmanbusie ypaBuenus. Kpatasie
uHrerpansl. Pansl.M.: Hayka, 2005r.

6. Kynpssues JI.JI. u ap. COOpHUK 3a7a4 110 MATEMAaTUYECKOMY aHANU3Y. — M.:
®usmatiut, 2018. — 496 c.

7. TuckynoB H.C. ludpdepenuuanbHoe W UHTETPAIbHOE WCYHUCICHUS IS
BTY30B. — M.: UHTerpan - Ipecc, 2015, T.1.

8. lemunoBuu B.I1. COopHUK 3a7a4 U yHOpaKHEHUH MO MaTEMaTUYECKOMY
aHanuzy: yueoHoe nocodue.-M3aarensctBo "Jlann".-2019.

9.COopHHK 3a/1ay IO MaTeMaTuke JJs BTy30B: JIuHelHas anreOpa U OCHOBBI
MareMaTHueckoro ananusamno peaakuueit Epumona A.B. u Jlemunosuua b.I1. M.:
Hayka, 2002r.

10. Coopnuk 3a1a4 mo Mmarematuke. CrieriuanbHbIC pa3/iesibl MaTeMaTHIECKOTO
ananusa nox peaaxkuuei Epumosa A.B. u lemunosuua Bb.I1. M.: Hayka, 2006r.



2 paznen «/Aun¢pepenuunanbHbie ypaBHeHUD)

1. Tonsatue nuddepeHMATBHOTO ypaBHEHHs U ero mopsaka. OmnpeneneHue
perieHusi OOBIKHOBEHHOT 0 AU((HepeHInaIbHOr0 ypaBHEHU.

2. CocraBnenue auddepeHimaibHOro ypaBHeHus 1-ro nopsijaka rno ero oomemy
UHTErpay.

3. 3agaua Kommu s 0ObIKHOBEHHOTO U PepeHnnanbHoro ypaBHeHus 1-To
nopsaka. Teopema Ko (6e3 qokazaTenbcTBa).

4. Omnpenenenue odiiero pemeHus: (oduero nHTerpana) auddepeHuaabLHOTO
ypaBHenus y'= f (X, y). [lonsarue ocoboro pemenus nudhepeHIuanTsHOro
YpaBHEHHS.

5. T'eomerpuyeckoe UCTOJIKOBaHUE quddepeHimansHoro ypasaenus Y'= f (X, y)
Y €r0 PELICHUN.

6. Meton u30kiIuH pemeHus AuddepeHmraibabIX ypaBaeHui suna y'= T (X, y).

7. NuddepeHunanbHple YpaBHEHHsI NEPBOrO MOPAJIKA C Pa3iessrOIMMUCS
EPEeMEHHBIMHU.

8. Huddepennmanbupie ypaBHEHHs TEpBOTO MOpPsiKa, MPUBOAUMBIE K
YPaBHEHHSIM C Pa3AeNIAIONIMMUICS IEPEMEHHBIMH.

9. Pemenue reoMeTpuiecKkux U PU3NYECKUX 3a/1a4 C TOMOIIBIO COCTABJICHHUS
muddepeHnrnanbHbIX ypaBHEHHH

10. AnddepennmansHoe ypaBHeHue y'= f (X, y), OMIHOPOAHOE OTHOCUTEIBHO X U
y.

11. lnddepennransHoe  ypaBHEHHE TIEPBOIO  MOPsSAKA, MPUBOAUMBIE K
OJIHOPOJHBIM OTHOCHUTENIHHO X U Y.

12.JIuneitable  nuddepennmanbaple  ypaBHeHHs 1-ro  mopsaka.  Meton
bepnymm.

13. Jlunetinpie nud pepeHimanbabie ypaBHeHU 1-r0 mopsaka. MeTo Bapruaiuu
MIPOU3BOJIbHBIX TIOCTOSTHHBIX.

14, Jlunetinple nuddepeHnraIbHbIe ypaBHEHUS 1-TO0  Topsjaka. YpaBHEHHUE
bepnymnm.

15. Jlunetinple nuddepeHnuanbHbie ypaBHEHHS 1-To  Topsaka. YpaBHEHHE
Puxkatu. [Ipumep.

16. Inddepennmanbaple ypaBHEHUS B TTOJHBIX TuddepeHimanax.

17.TloHsiTHE ~ MHTETPUPYIOLIETO  MHOXKHUTENA.  YCIOBUS  CYIIECTBOBAaHUS
UHTETPUPYIOIIETO MHOKUTES.

18. Iuddepennmansupie  ypaBHeHUs 1-ro  mopsinka, HE pa3pelleHHBIC
OTHOCHUTEIBHO MPOU3BOTHOM.

19. Vpasuenwue Jlarpamxka. YpaBaenne Kiepo.

20.ITocTpoenue MOCJIEIOBATEIbHBIX NPUOIMKEHUN penieHus
muddepennmansHOrO ypaBHeHus 1-ro mopsiaka o reopeme Komm.

21.3amava Komm u teopema Komm (6e3 mgokazarenbcTBa) uisi ypaBHEHHIA
BBICILIETO MOPSAIKA.

22.TloHsTHS OOIIETO M YacCTHOTO pemeHnid qudepeHnnanbHbIX ypaBHCHUH
BBICILIETO MOPSAIKA.

23.Penienne ypaBHEHUH BBICIINX MOPSAIKOB BUA METOAOM MOCIEA0BATEIbHBIX
VHTETPUPOBAHUM.



24.YpaBHeHUs1 BBICHIETO TMOPsSAKA, SBHO HE COJAEpXalllie He3aBUCUMOMN
[IEPEMEHHOM.

25.YpaBHEHUS BBICILIETO MOPSAKA, IBHO HE COZIepKAIINe UCKOMON (PYHKIUU.

26.[lonsiTue nuHenHOro AuQdepeHunaIbHOr0 ypaBHEHHs BBICIIETO MOPSJIKA.
Teopema Kommu nns nuHelHbIX aud@epeHIuanbHbIX YpaBHEHUH 2-TO
HOpSI/IKA.

27.0gHOpOHBIE NMHEHHBIE ypaBHEHHS 2-T0 mopsaka. DyHaamMeHTaIbHas
CHUCTEMA PELICHUM.

28.1locTpoeHune 00IIero peleHus OJHOPOAHBIX JMHEWHBIX ypaBHEHUH 2-TO
nopsiaka. @opmyna Octporpaackoro-JInyBus.

29.HeogHoponHble nuHeWHbIe nudQepeHanibible ypaBHEHUsT 2-TO MOPSIKA.
CrtpykTypa 00IIeTO perieHus.

30. OTpICKaHKE YACTHOTO PEIICHHUSI HEOTHOPOJIHOTO JTMHEWHOTO YpaBHEHUS 2-TO
HOPSAKA METOZIOM BapHAaIlH MTPOU3BOJIBHBIX TTOCTOSTHHBIX.

31.VHTerprpoBaHue JTMHCHHBIX TU(PEPCHITMAIBHBIX YPaBHEHUH MPU TTOMOIITH
CTETICHHBIX PSI/IOB.

32.0gHOpOIHBIC TUHEWHBIE ypaBHEHUS 2-TO TOpPSAKa C TIOCTOSTHHBIMH
ko3 durenramMmu. XapakTepucTuieckoe ypaBHeHue. IlocTpoenue obiero
peIIeHMsI.

33.JIuHeliHbIE HEOJHOPOIHBIC ypaBHEHUS 2-TO TOPSAIKAa C TOCTOSHHBIMHU
kodpdunmentamu. OTbICKaHUE OOIIEr0 PpEIIeHUs METOJOM BapHalluu
IIPOU3BOJIbHBIX TIOCTOSTHHBIX.

34.PemieHre JIMHEWHBIX HEOJHOPOJHBIX YpaBHEHUU 2-TO TOpAllKa C
MOCTOSIHHBIMU ko3 huLeHTaMu METOJIOM HEOTpeIETCHHBIX
K03 PUIUEHTOB.

35.Ilpumenenne nuHEHHBIX AudPEpeHIIMATbHBIX YPaBHEHUH K H3YyYCHHIO
KojeOaTenbHbIX IBHKeHUH. CBOOOIHBIE KOJICOaHUS U SIBJICHUE PE30HAHCA.

36.Hopmainbaast cuctema nuddepeHunansHbix ypaBHeHud. 3amava Komu u
TEOpeMa O CYIIECTBOBAHUU U €UHCTBEHHOCTH PEIICHUS.

37.Cpenenue nuddepeHIUANTBHBIX YPaBHEHUH N-TO MOpsAaKa K HOPMaJbHOU
CHUCTEME YPABHEHUM.

38.CuctemMbl OTHOPOJHBIX JIMHEHHBIX TudPepeHIHaTbHbIX ypaBHEHUH 1-TO
nopsaka. CTpyKTypa OOIIEero perieHus.

39.MarpuuHbIlii METOA peHIeHUs] CHCTEM JMHEHHBIX aud@epeHnanbHbIX
ypaBHEHUH 1-To nmopsiaka.

40. CucteMbl HEOJTHOPOAHBIX JIMHEWHBIX MU PepeHITNATBHBIX YpaBHEHHH 1-TO
TOpSIIKA.

41. MuddepennmansHoe ypaBHEHUE ¢ YACTHBIMH MPOU3BOAHBIMH U TTOHSTHE O
€ro o0IIeM perIeHuH.

42.3amava Komm njis TUHEHHBIX OJJHOPOIHBIX AU PepeHIMaIbHbIX YPaBHCHUH
C YaCTHBIMHU POU3BOAHBIMU 1-TO MOPSIKA U €€ pelICHHE.

43.00 wucTOpUM CTAHOBICHUS W pa3BUTUA Teopun auddepeHITHATEHBIX
ypaBHEHUU

44.YpaBHEHHSs], HE Pa3pEUICHHBIX OTHOCUTEIHHO MPOU3BOJTHONW M METOABI MX
peILeHUs.



45.. @opMynHpOBKAa TEOpPEMbl CYIIECTBOBAHUS M €IMHCTBEHHOCTH JUIS
G depeHnrnanbHOro ypaBHEHUS N-TO MOPsIIKa.

46.JIunelinple OAHOPOJHBIE YPaBHEHUS C MOCTOSIHHBIMH KO3 QHUIIMEHTAMU U
ypaBHEHUs Juiepa.

47.Cucrtembl IMHEWHBIX TU(PepeHInanbHbIX YPaBHEHUN U METOJ] CBEJEHUS UX
K JuHEeitHOMY nuddepeHnaIbHOMy YPaBHEHUIO.

48.OcHOBHbBIE MOHSATHSI TEOPUH YCTOMYMBOCTHU. Y CTOHYMBOCTH 1O JIAMyHOBY.
Mertoabl Hccien0BaHNs Ha YCTOMYUBOCTD.

49.YcnoBusi ~ yCTOMYMBOCTH  JJIE  OJHOPOJHBIX  CHCTEM  JIMHEWHBIX
g depeHnrnaIbHbIX YPaBHEHHUH ¢ MOCTOSIHHBIMH KO3 pUIIMEHTaMU.

50.TTonsiTue YCTOMYMBOCTHU pelIeHus HOpMaJIbHOU CUCTEMBI
nuddepeHnrnanbHbIX YpaBHEHUH.

OcHoBHas 1uTepaTypa
1. ®uxtenronbn I'"M. Kypc auddepeHmaisHoro 1 HHTETpaIbHOTO UCUUCIICHHS.
M., 2009. T1,2.
2. Amenbcun B.B.Jluddepennmansabie ypaBHeHUs B npuiioxkeHusx. - M.: Hayxka,
2011.
3. BacunbeBa A.b., TuxonoB A.H. WurerpanpHbie ypaBHeHUs.— M.:
OU3MATIIAT, 2008. 5 A.H.Tuxonos. Auddepennnansupie ypaBHEHHs: yUeOHUK
11 By30B.- M.:Jlanb, 2008.
4. BacunweBa A.b., Mensenes I'.H., TuxonoB A.H. [luddepenumnanbupie u
UHTETpabHbIe YpaBHEHUs, BApUAIIMOHHOE MCUMCIIEHUE B MpUMEpax M 3ajadyax. —
M..OU3MATIJIMIT,2012.
5. byrpos A.C., Hukonbckuii C.M. [duddepennuansupie ypapHeHus. KpatHeie
uHTErpabl. Psanpl. @yHKIIMM KOMIUIEKCHOTO IepeMeHHoro. — M.: JIpoda, 2006.
6. TuxonoB A.H., BacunseBa A.B., CemnukoB A.I'. Juddepennuanbuoie
ypaBHeHus. M., «Haykay», 1965.
7. Tloutpssrun JI.C. OObikHOBeHHBIE AuddepeHuanbible ypaBHEHUS. M.,
«Hayxkay, 1976.
8.TuxonoB A.H., Camapckuii A.A. YpaBHeHUs marematnueckond ¢uszuku. M.,
«Hayxkay, 1977.
9. Muxmma C.I'. Kypc maremarnueckoit ¢usuku. M., «Hayxka», 1979.

10 CremanoB B.B. Kypc nmuddepennmanbupix ypaBHeHuit. M., duszmarrus,
1958.



3 pa3aena npakTudeckas yactb «MaTeMaTHYeCKUIT aHATIU3)»

1. Ussectno, aro 1lim x, = a Jlokaxure, aro 1im (X1 —X,)=0
N—o0 N—c0

- - n
2. 3BecTHO, UTO n“_[g X, =a. Jlokaxwure, 4yTo n“_gl (Xn+1 — Xn) =0
3. Ilycth mocine10BaTeIbHOCTh {Xn} CXOJIMTCS, a MOCJICOBATEIIBHOCTh {yn}

pacxonurcs. YTo MOXKHO CKa3aThb O CXOAUMOCTHU {Xn +yn}? OO6ocHyiiTe OTBET.
IIpuBenure IpuMepsI.
4. Ilycth mocienoBaTesbHOCTh {Xn} pacxoauTcs, a IOCIEN0BATENBHOCTD

{yn} pacxoauTcs. YTo MOXKHO CKa3aTh O CXOJIUMOCTH {Xn +Yn }’? OO6ocHyTE OTBET.

IIpuBenuTe npuMepsl.
5. IlycTh nocneoBaTeIbHOCTD {Xn} CXOAMTCS, & MOCIEN0BATEIBLHOCTD {yn}

pacxonutcs. UTo MOXKHO CKa3aTb O CXOAMMOCTH {Xn -yn}’? O6ocHy#TE OTBET.
[IpuBeauTe npumMepsl.
6. IlycTe mocienoBaTenbHOCTD {Xn} pacxonuTcs, a IOCJEN0BATEIBHOCTD

{yn} pacxoauTcs. YTo MOKHO CKa3aTh O CXOAUMOCTHU {Xn Y }? OO6ocHyiiTE OTBET.

[IpuBenuTe npumMepsl.
7. IlycTh mociie10BaTeIbHOCTD {Xn} CXOJMTCS, a ITOCJIEI0BATEIBHOCTD {yn}

pacxoautcsi. UTo MOXKHO cKa3zaTb O CXOIUMOCTH {Xn/yn}? OO6ocHyiiTe OTBET.
[IpuBeauTe npuMepsI.
8. [lycTp mocienoBaTenbHOCTh {Xn} pacxoauTcs, a MOCIeA0BATEIHHOCTh

{yn} pacxomurcs. UTo MOKHO CKa3aTh 0 CXOMMMOCTH { X,/ Y, } ? OGocHyiiTe oTBeT.

[IpuBenuTe npuMepsI.
9. [Nonb3ysich ornpeaeeHeM JIpE/iea N0CIIE/I0BATEHOCTH, I0Ka)KHUTE UTO

3 T
a) lim (‘—1)n=o 6) lim M:o 6) lim (0,8)"=0

n—wo N N—o0 n-1 n—>0 _
10.0L Hccnenyire BOIIPOC 0 CXOJIMUMOCTH MIOCJIEIOBATEIILHOCTH
X = - B 3aBUCUMOCTH OT ITapaMeTpa ol .

no2n?+n+1

11. JoxaxwuTte, 94TO cymMma OECKOHEUYHO MaJlOW B TOYKe a (PYHKIUU U

OTPAaHUYCHHOW B OKPECTHOCTH TOYKM @ (YHKIHMH SBISCTCS OrpaHUYCHHOM

dbyHKIIMEH B HEKOTOPOW OKPECTHOCTH TOYKH a.
12. f(x) UMEET TMpee B TOUKE 8, a PyHKITUS g(X) HE UMEeT mpejesia B

9TOM TOUKe @. UTO MOXKHO CKa3aTh O CYIIECTBOBAHHU MTPEIEIIOB CyMMBbI f (X) + g(x)
u pasroctn f(X)—g(x) B Touke a? Otser 060cHyiiTe. [IpUBeUTE TIPHMEDHL.
13.  Ilycte ¢yskmus f (X) u g(x) pa3pbIBHBI B TOUKE d. YTO MOKHO

CKa3aThb O HEMPEPBIBHOCTA CYMMBI f(X)+ g(X) B Touke a? OTBeT 00OCHYWTE.

[IpuBenuTe npumepsl.



14.  Tlycts ¢pyskims f (x) " g(x) pa3phIBHBI B TOUKE @. YTO MOKHO CKa3aTh

O HEMPEPBIBHOCTH MPOU3BEACHUS f(x)-g(x) B Touke a? OTBeT oOOCHYIiTE.

IIpuBenure npumepsl.
15. Ilycts QyHkuus f(x) MMEET MpEeNesl B TOUYKE @, U HE CYIIECTBYET

npezen QyHKIIH g(x) B TOYKE a. YTO MOKHO CKa3aTh O CYLECTBOBAHUM IIPEJIEIIOB
otnomenus  f(x)/ g(x) B Touxe a? OTer 060cHyiiTe. [IpHBETUTE TIPHMEPHL.
16. Ilycte pynkmus f (x) HEIPEPHIBHA B TOUKE @ U g(x) pa3pbIBHA B TOUKE

a. UTo MOKHO CKa3aTb O HENPEPBIBHOCTHU MPOU3BEACHUS f(x)- g(X) B TOYKe a?

OtBet ob6ochyiite. [IpuBeauTe NpUMepHI.
17.  Tlycte pynkus f (X) HEIpEPBIBHA B TOUKE d U g(X) pa3pbIBHA B TOUKE

a. UTo MOXHO CKa3zaTb O HCIIPCPBIBHOCTU CYMMBI f(X)-i- g(X) N PA3HOCTHU

f (X) — g(x) B Touke a? OTBeT o0ocHyi#Te. [IpuBeuTE MIPUMEPHI.
18. Ilycts X —0. /loka3zaTh clieAyroNMe paBeHCTBA:

a) (L4 x)" =14 nx + O(x), 6) \/x +/x +/x = O/

19. Ilycte X —0. JlokasaTh clieayroline paBeHCTBA:

2) (1+x2)" =1+m¢ +0(22), 6) x+ vx —O(‘\‘/_)

20. HyCTB X —>+o0. JIOKasaTB CJIGJIyIOIIII/Ie paBe
X+x + 1 + X \ )

21. Ilycts X —>+oo. Jloka3aTh CIEYIOLINE PaBEHCTBA!
arct%x ?1 \1 6) x+X,sinx=0(x,)

)

22. HpH X — 400 I CIeAYIOMUX (PYHKIIUU OTIPeeTUuTh N?

2 2043x _ o(x"), 6) X2 +100x +1 = O(x")
1+ x?
23. Ilpu X —>+co mis cienyromux GyHKIUA ONpeaeaIuTs N?
arct X (1 it 6) x + X, C0s2x =O(X )
) 1433 = <
24. Tlpu X —1 mas cnenyronux QyHKIUNA ONpeaeaIuTh N?
a) e —e=0\ (x 1)”) 6) Inx=0((x-1)")

IIpu X —1 s cnenyromux GYHKIIMA ONPEACIUTD N?

a) x3—3x+2=0{ (x-1)" 6) 31— /x =0((x 1)n
26. Ilpu X—2 nmuscn ILYIOHII/IX GyHKIUU OnpeIesIuTh N?
a)ex—ezzO((x—Z)n) ) x3—3x—2:0((x—2)”)

27. Ilycte X—0. Jloka3aTs ciieqyromne paBeHCTBa:
a) 2x — x2 = O(x), 6) xsin +/x = O(x¥ ?)
28. Ilyctp X —0. Jloka3aTh cieayrome paBeHCTBa:



a) 2x3 —3x2 +1=0(x3), 6)%:0(3
.
29.  CmeyerT 11 U3 MHTerpupyeMocTH cyMMH! aByX pynkmun f(X)+ g(x)

U Pa3HOCTH f(x)+ g(x) , UHTETPHPYEMOCTb f(x) " g(x)? OTtBeT oboCHYHTE.

IIpusegure ngnMepH.
30. JefyeT JM U3 UHTErpUpPYEMOCTH TMPOU3BEINEHUS  JIBYX (DYHKIMH

f(x)- g(x), unrerpupyemocts f(x) u g(x)? Otser obocuyiite. ITpuBeaute
PUMEPBIL.

31. Dyskwms f(x) UHTErpupyeMa, u g(x) HenHTerpupyema? Uto MoKHO
CKa3aTh 00 WHTETPUPYEMOCTH f(X)+g(X), f(X)+g(X), f(X)~ g(X)? OTtser
obocnyiite. [IpuBeuTe MpUMepHI.

32. ®ynxumus f(X) memmrerpupyema, u  g(X) Hemmrerpmpyema. Uto

MOJKHO CKa3aTh 00 mHTerpupyemoctu f (x) + g(x), f (X) + g(X), f (X) g(x)? OTtser
obocnyiite. [IpuBeaute PUMEPBL.

33. HUsBectHO 4TO, .[ f(x)dx >0 u a<b. Cnenyer nu orcrona, uro f (X)Z 0
a
? OTBeT 0OOCHYIITE. HpHBemgTe MpPUMEpB.
34. U3BecTHO uTO, Lf(x)dx >Lg(x)dx u a<b. Crenyer nu orcroaa, 4To

f(x)>g(x), Vxe [a,b]? Ortser obocHyiite. [IpuBeaure npumepsl.

o0 o0
35. Pan zan PacXoauTCs, U an pacxoautcs. YTo MOXKHO CKa3aTh O
n=1 n=1

[e e}

CXOMUMOCTH Y a, + b, ? OtBet 06ocHyiiTe. [IprBeuTe MPUMEpSL.

n=1
o0 o0
36. Pan Zan CXOIUTCSA, U an pacxoautcs. UTo MOXKHO CKa3zaTh O
n=1 n=1

0

CXOAUMOCTHU a b ') OTBeT 060CH ﬁTe. H NBCOUTEC IIPUMCPHI.
n n y p p P
n=1

37. JlokasaTh, 4TO €CIIH o« © @, CXOIHUTCS

a cxoaurcs, To psaa dupuxie
n X
n=1 n=1N
paBHOhéIepHO B oOyactu X > 0.

Hlokasath, 4To eciu cxogutcs, To psaa upuxie

e 0]

a
2 n
n=1

> o
O P okashTs, B O %ﬁhﬁg " f(x)=
>

o0
a e—nx
2%

sin nx

HENPEpbIBHA W HUMEET

3
HENPEPBIBHYIO IPOM3BOAHYIO B 00JIACTH — 00 < X < +00,



. n _
40. Paxm © 5 cxomure a1, lim =1, TO MOXKHO JIK YTBEPKAaTh, YTO P

n
n=1

n—oo bn

0

b, cxoaures. Otser obocHyiite. [IpuBennTe NpuMepsi.
n=1

. a,
41. Pan « a  CXomuTeH, M lim =1, TO MOKHO JIU YTBEPKAATh, UTO P

20 —

n—wo P,

¥b, cxomutecs. PaccMoTpeTs IpuMep Z( 1)” %‘((—1)” 1

u

n=1 k\/l’l n

42. Jloka3aTh, UTO BCSIKYIO (byHKumo f(X), ONpEIEIEHHYI0 B

CUMMCTPUYIHOM HMHTCPBAJIC (— I, I), MOJXHO IMPCACTABHUTHL B BUJIC CYMMBI YETHOU U

HEYETHOM (yHKIIHA.

43. JloxazaTh, UYTO CyMMa U TMPOU3BEICHHE JIBYX TEPUOIUYECKUX
GbyHKIMI, KOTOpBIE OMpPEACICHBl Ha OOIIEM MHOXKECTBE M TMEPHUOABI KOTOPBIX
COM3MEPUMBI, €CTh PYHKIIMH TAKKE MEPUOTUUECKHE.

44,  JlokaszaTh, 4TO eclu sl (PyHKIIUU f(x) (— 00 < X < +00), BBIIIOJIHEHO

PaBEHCTBO f(X+T ):kf (X) rie K u T —monoxwrtenbHbIe MOCTOSHHBIE, TO

f (x)=a*p(x), rae @ —mocrosHuas, @(X)- nepnozmrlej;mﬁ{ Gynkuus ¢ nepuogom 7.
Ilokaszate, uTO (byHKum Z= | k rae f -npomsBombHas

)
muddepennpyemast QyHKIUA, YAOBICTBOPSIET YPABHEHHUIO ng +2y_ =nz
X

46. Ilokazatb, uTO0 (QYHKIUA Z= f(x2 +y ) rne f -npousBonbHas

oz 62
muddepentpyemast QyHKIHS, YAOBICTBOPSET YPABHEHUIO ) 5 =0.
X

47. Tlokasate, uto ¢yHkuus z=Yf (X2 - yz), rne f -mpowusBonbHas

nudpepennupyemas GyHKIHS, YIOBIETBOPIET YPABHEHUIO Y2 x ., Xy = =Xz.
OX oy
ou K du du
48. YmpocTuTh BBIpaXXeHHE ~ +~  +~ , €CIH
oX oy oz
1 ., 1., 1.,
u=_"x*-"x3(y+2)+ - xyz+ f(y—x,z-x)
12 6 2
f - muppepennupyemast pyHKIUS. 5 5
yA yA
49.  VYmpocTtuth BBIPAKEHUE Secx-— +secy-—, €CIIu
OX oy

z=siny+ f(sinx-siny)
f - muppepennupyemas GyHKIUS.



y2

50. [TIlokazath, 4YTO (QYHKITHSI 223—+ f(xy), rne f -mpousBombHas
X

nudpepenmpyemas GpyHKIUS, YIOBIETBOPSIET YPABHEHHIO X2 %z _ Xy@ +y%=0

OX oy
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2 TEMbI OCCE
Bun scce - [IpoGiaemMHo-TeMaTnyeckoe

1. Moe Oynyliee Hay4HOE UCCIEI0BaHUE.

2. AKTyalpbHOCTh HAy4YHBIX HCCleOBaHUM B oOjacth  «MaTemaTuka B
MEIULTHEY.

3. Kakoii Bkiajg BHecy B Hayky Kazaxcrana.

4. AKTyaJlbHOCTh Hay4HbBIX HCClIeIoBaHU B obsactu  «Maremartuka B
UCKYCCTBEM.

5. AKTyalbHOCTh HAy4YHBIX HCCIeJOBaHUM B oOjacth  «MarTemaTuka B
aApXUTEKTYype.

6. AKTyanbHOCTh HampaBieHusi «MareMaThka OCHOBA ISl aHAJIUTUKHU U
OuzHecay.

7. AkTyanpHOCTh HanpaBiieHus «MaTeMaTuka 1 KOMIbIOTEPHBIE HAYKHU JBE
Ba)KHBIE Mapajies Iy OyyIero B HayKey.

8. Marematnyeckoe 000CHOBaHHE B JItOOOH HayKe €CTh IIEHHOE.

9. Yro 3HAYNUT B HAyKE «MaTEMaTHYECKH 00OCHOBAHHO»?

10. AKTyanbHOCTh HAY4YHBIX HCCIIEIOBaHUN B oOmactu  «MaTemaTuka B
OHOIOTUIY.

KPUTEPUU OHEHUBAHUA 3CCE U 9K3AMEHAIIMOHHBIX
BOIIPOCOB

1. 'nyOuHa pacKpbITHS TeEMbI

- mpo0JIeMa pacKphITa HA TEOPETUYHOM YPOBHE, C KOPPEKTHBIM
MCIIOJIb30BAaHNEM HAayYHBIX TEPMUHOB U TIOHSITHIA;

- IPECTaBICHAa COOCTBEHHAsS TOUKA 3peHus (TTO3UIHUSI, OTHOIICHHE) TIPH
PaCKPBITUH MPOOTIEMBI;

- ACTIOJIh30BaHA HH(POPMAIIUS U3 PA3TUYHBIX HCTOYHHKOB.
2. ApryMeHTAaIus, 10Ka3aTejbHas 6aza

- HAJIMYUE apIyMEHTOB U3 HAYYHOU JIMTEPATYPbl U UCTOYHUKOB,
COOTBETCTBYIOIIUX TEME 3CCE;

- BBIABJICHHC ITPUYWMHHO-CICACTBCHHBIX CBHSGﬁ;

- HAJIM4YHUC (1)aKTOB M JOKa3aTCJIbCTB U3 HCTOPHUYCCKOI'O, COMUMAJIbHOI'O U
JIMYHOT'O OIIbITA.

3. KOMIIO3I/IIII/IOHHaH HEJBbHOCTD H JIOTHKA U3J10KCHUSA



- HAJIM4YHUC KOMHOSI/IL[I/IOHHOI\/'I HCJIBbHOCTHU, CTPYKTYPHBIC KOMIIOHCHTBI 3CCC
JJOTMYCCKHU CBA3AHBI,

- HaJTM4¥e BHYTPEHHEH JIOTMKH, YMEHHE UITH OT YaCTHOTO K O0IIEeMYy, OT
00111eT0 K YaCTHOMY;

- HaJIMYKE BHIBOIOB U 000OIIEHHIA.
4. PeueBasi KyJbTypa

- IEMOHCTpAIIMsI BLICOKOTO YPOBHSI aKaJIEMUUECKOTO TUChMa (JIEKCUKa,
3HaHUE HAYYHOW TEPMHUHOJIOTUH, TPaMMaTHKa, CTUIHCTHKA )

JK3aMeHALMOHHBIE BOIIPOCHI

1 BJIOK

- IGMOHCTPHUPYET 3HAHUE OCHOBHBIX MTPOIECCOB N3Y4aeMOU MPEAMETHOM
00nacTH, riayOrHa U OJIHOTA PACKPBITUS BOIIPOCOB;

- JIOTUYHO U TIOCTIEIOBATEIIFHO BBIpa)kaeT COOCTBEHHOE MHEHHE TIO
obcyxnaeMoi mpobiieme;

- BJIaJIEET MMOHATUMHO-KAaTErOprUaIbHbIM aIllapaToM, HAyYHOH
TEPMHUHOJIOTUEU.

2 BJIOK

- MPUMEHSET METObI, TEXHUKH, TEXHOJIOTHH ISl PEIICHHS MPoOIeM
MpeIMETHON 00J1aCTH;

- apryMEHTHPYET, CPAaBHUBAECT, KIACCUDUIIMPYET SBICHUS, COOBITHS,
MIPOILIECCHI, IeTAeT BBIBOBI U 000OIICHHS Ha OCHOBE MPAKTUUECKUX HABBIKOB;

- aHaTU3UPYyeT HHOOPMAITUIO U3 PA3TUYHBIX HCTOYHHUKOB.

3 BJIOK

- KPUTHUYCCKH aHAJIU3UPYCT U OHCHUBACT TCOPCTHUICCKUC U ITPAKTUICCKUC
p33pa6OTKI/I, HAaY4YHbIC KOHLICIIIKWHU U COBPCMCHHBIC TCHACHIIMN PA3BUTHUSA HAYKH,

- BBISIBJISICT MPUYMHHO-CJICICTBEHHBIC CBSI3M MIPU aHAJIU3E MTPOLIECCOB
SIBJICHUU.
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