Hepeqem, KOHTPOJIBHBIX BOIIPOCOB /ISl IIPOBCICHUA IK3aMEHA
«MaTteMaTHYeCKHE METOABbI B JdKOHOMHUKE»

1 cemectp.

1. OnpenenuTenu U UX CBOMCTBA.

2. ®opmynsl Kpamepa.

3. Matpuiisl ¥ 1€MCTBUS HAJ HUMU.

4. OOparHas MaTpuLa. MaTpu4Hble ypaBHEHUS U UX PELICHUE.

5. Panr matpunel. MccnegoBanue cCUCTEMBI M JIMHEHHBIX YPAaBHEHUH C N HEU3BECTHBIM C
MIOMOIIbIO PAHra MATPHUILIBL.

6. Penienue cucteMbl JIMHEHHBIX ypaBHEHUM MeToA0M ["aycca.

7. Bektopsl. Onepanuu HaJl HUMHU.

8. IIpu3HaKu KOJIMHEAPHOCTH BEKTOPOB. Teopema 0 eqMHCTBEHHOCTH Pa3jIoKEeHUs BEKTOpa
IJIOCKOCTH I10 IBYM HEKOJIJIMHEAPHBIM BEKTOpaM.

9. [Ipu3Hak KOMILJIAaHAPHOCTU BEKTOPOB. TeopeMa 0 €IMHCTBEHHOCTH Pa3JI0kKEHUsI BEKTOpa B
IIPOCTPAHCTBE IO TPEM HEKOMILJIAaHAPHBIM BEKTOpaM.

10. JIuneiitnas 3aBUCUMOCTb U HE3aBUCUMOCTH BEKTOPOB. PaHT 1 6a3uc CUCTEMBI BEKTOPOB.
11. JleiicTBusi ¢ BEKTOpaMu B KOOpAUHATHOU (popme.

12. KoopinHaTHl TOYKH B POU3BOJILHOM CUCTEME KOOpAMHAT. JleieHne OTpe3Ka B JaHHOM
OTHOLIEHUH.

13. IIpssmoyroiibHas cucTeMa KOOpAMHAT. MOJ1yJib BEKTOPA, HAIIPABJISAIOIINE YTIIbl U KOHYChI
BEKTOpA.

14. CkansipHoe pou3BeIEHNE BEKTOPOB, €r0 CBOMCTBA.

15. BexkropHOoe npou3Be€HNE BEKTOPOB, €r0 CBOMCTBA.

16. CmenianHOE TPOU3BEAECHUE BEKTOPOB, €TI0 CBOMCTBA.

17. CobcTBEeHHBIC BEKTOPBI M COOCTBEHHBIC 3HAYCHHS MATPHIIHL.

18. IIpsimast Ha rIockoCcTH. Buabl ypaBHEHUH. YTOI MEXY IPSIMBIMH. Y CIIOBUS
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH JABYX MPSMBIX.

19. HopmanbeHoe ypaBHeHHE NPsAMON. PaccTossHME OT TOUKH 10 MPSAMOIA.

20. Dnumc.

21. 'unepOouna.

22. [1apabomna.

23. JIupexTpUChl U KacaTeldbHbIe IIIUICA, THIEPOOIIbI, MapadoJIbl.

24. Kpussle 2-0r0 NOpsAKa, 3aJaHHbIE O0IUM ypaBHEHUEM.

25. IlmockocTh B pocTpaHCcTBe. BUbl ypaBHEHHH. YTOJI MEXY INIOCKOCTSIMH.
B3anmopacnonokeHue mIoCKOCTEN.

26. HopmasibHOE ypaBHEHME IIJIOCKOCTH. PaccTosiHuE OT TOYKHU 0 TUIOCKOCTH.

27. YpaBHEHUE IIOCKOCTH, TIPOXOSIIEH Yepe3 TpU TOUKH.

28. IIpamas B mpocTpaHcTBe. Buapl ypaBHEHHUI.

29. IlpuBenenue o0IIEro ypaBHEHUS MPSIMON K KAHOHUYECKOMY BHY. YTOJ MEXIY IBYMS
npsiMbIMU. B3anMopacmonoxeHue 2-X npsMbIX.

30. Yron mexay npsiMOd M INTOCKOCTBI0. Touka nepecedeHns NpsiMoM € TNIOCKOCTBIO.
B3aumopacnomnoxeHnue npsMoil 1 MI0CKOCTH.

31. IToBepxHOCTH 2-0Tr0 MOPSAKA.

32. llonarue gpynkiuu. CriocoOb! 3a1aHust GyHKIUH.

33. Knaccudukanus QyHkiuit. 37eMeHTHI MOBEICHUS (PYHKITUH.

34. Moaynb uncna. OkpecTHOCTh TOUKU. Yuciosas nociaenoBaTenbHOCTh. [Ipeaen uncnosoit
MOCJIE0BATEIHHOCTH.

35. Ilpenen ¢pynkuu. OTHOCTOPOHHUE MPEIEIBI.

36. beckOHEUHbIE MaJIbIE U UX CBOWCTBA.

37. CBoiicTBa NpeiEoB.



38. HenpepbiBHOCTH (DyHKIIMU B TOUKE, HA HHTEpBaie. HempepbIBHOCTH CYMMBI,
MIPOU3BEICHUS, YACTHOTO, AIIEMEHTAPHBIX (PYHKIIUH.

39. Touku pa3peiBa, X KJIACCHU(DUKAIIHSL.

40. Teopembl 0 HEMPEPHIBHBIX (PYHKITUAX.

41. IlepBblii 3aMevaTEIbHBINA IPEIEI.

42. Bropoii 3ameuarenbHblil peaen. CiaeacTBusl.

43. CpaBHeHHUE OCCKOHEYHBIX MaJIbIX. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIC.

44. IIpousBoaHas GpyHKIIMU. MeXaHHYECKHI M TEOMETPHIECKUN CMBICI IPOU3BOTHOM.
45. Heob6xoauMoe ycaoBue CyIeCTBOBAHUS IIPOU3BOIHOM.

46. [Ipon3BoHAsI CYMMBI, IPOU3BECHUS, YacTHOTO, TipousBoaHas C, C-f (x), hyHkiuu
oOpaTHO# maHHOU (PYHKITMH, METOI ToraprudMudeckoro audepeHnnpoBaHus.

47. llpousBoHas cloKHOU QyHKmu. Tabauia mpou3BOIHBIX.

48. Muddepennman GyHKINHU, €T0 CBA3b C MPOU3BOIHON. ['eOMETpHIECKUI CMBICIT
muddepeHmmana.

49. Muddepennuan cymmsl, mpou3BeneHus, yacTHOro. [Ipunoxxenne nuddepenmnuana K
IPpUOIMKEHHBIM BBIYMCIICHUSIM.

50. Juddepennman cnoxnoit pynkiuu. MuBapuantaas Gopma nuddepenimana.

51. AuddepenunpoBanue HeIBHOU 3aJaHHON ()YHKITHH.

52. IlpousBoanbie u qudhepeHIranbl BHICIIUX MOPSAKOB. MeXaHUYeCKUui CMBICI BTOPOI
IIPOU3BOJHOM.

53. Teopema Posi.

54. Teopema Jlarpanxa.

55. Teopema Korm.

56. IIpaBuno JlonuTana i pacKpbITUS HEOIIPEIETIEHHOCTEM.

57. Heobxoanmoe 1 TI0CTaTOUYHOE YCIOBUE BO3pAcTaHUs U yObIBaHUS (PYHKIIMH.

58. Dkerpemymbl Gyaknnii. Heo0Xoammoe 1 T0CTaTOYHOE YCIOBHE CYIISCTBOBAHUS
JKCTpEMyMa.

59. BrIyki10¢Th, BOTHYTOCTh rpaduka GpyHKIuH. HeoOXxoauMoe i J0CTaTOUHOE YCIIOBUE
BBIIMYKJIOCTH (BOTHYTOCTH).

60. Touku nepern6a. Heo6xommmMoe 1 10CTaTOYHOE yCIOBUE CYIIECTBOBAHUS TOUEK Teperuoa.
61. AcHMIITOMBI INIOCKUX KPUBBIX.

62. IlonHoe uccnenoBanue QyHKIUHU C IOCTPOEHUEM IpaduKa.

63. KommuekcHble yucna. AnreOpandeckas M TPUTOHOMETpHUecKass (opMbl 3amucu
KOMIUIEKCHOro yrcia. CloxeHne, yMHOKEHHE, JeJIEHne KOMIUIEKCHOTO YHCIa.

64. Bo3BeneHueE B CTENEHD U U3BJICUEHUE KOPHS U3 KOMIUIEKCHOTO YHCIIA.

65. ®ynkiun Heckonbkux nepeMeHHbIx (O.H.IL.). Ilpenen, nenpepsiBHocTs OHII.

66. Yactubie npoussoanbsie @HII, ux reoMmerpuueckuii CMbICI.

67. IlonHoe mpupalieHre u NoJHbIN auddepeHiman.

68. KacarenpHas 1II0CKOCTh U HOpMaJlb K IIOBEPXHOCTH.

69. IlpousBoanas cioxuou GpyHkiuu. [IponsBogHas OT HEIBHO 3aaHHOM (DYHKITHH.

70. Cxansapaoe noze. [IponsBonHas no HanpasiieHuto. ['pagueHr.

71. HacTHble MpOU3BOAHBIE BHICHINX MOPAIKOB. JnuddepeHpanbl BHICIIMX TOPAIKOB.
72. ®opmynsl Teitniopa st GyHKIUI 1BYX EpEeMEHHBIX.

73. DKCTPEMYMBI.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /ISl IPOBEeHHS 3a4eTa
«MaremMaTH4ecKHe MeTOAbI B JKOHOMMKE»

2 cemecTp

1. TlepBooOpa3Hass u ee cBoiicTBa. HeompeneneHHbli MHTETpajl, €ro CBOMCTBA.
I'eomeTpuyecKknii CMBICI HEOTIPEAEIEHHOTO NHTETpaa.



2. Tabnuua HHTErpasoB.

3. MHTerpupoBaHre METOJIOM 3aMEHbI TIEpEMEHHOM. IHTerpupoBaHue 1Mo 4acTsm.

4. NnTerpupoBanue GpyHKIUA, coaepKaux KBaJpaTHBIN TPEXWICH.

5. MHTerpupoBanue 3aeMeHTapHBIX APOOCH.

6. PaznoxkeHue painuoHanbHON JpoOM HA CyMMY 3J€MEHTapHBIX JapoOeil. MHTerpupoBaHue
paloHaIbHBIX IpOOeil METOI0M HEeolpeaeIeHHBIX KO3()PHUIIMEHTOB.

7. IHTerpupoBaHye TPUTOHOMETPUIECKUX (PYHKITUH.

8. aTerpupoBanre HppalMOHATBHBIX (DYHKITHIA.

9. lHTerpaiibl, HE BRIPAXKAIOIIUECS Yepe3 IIEMEHTAapHbIE (DYHKITUH.

10. 3agauu, npuBOAILINE K TOHATHIO ONIPEACICHHOTO UHTErpalibHbI. Onpenenenue. Teopema
CYILIECTBOBaHMsI OIIPE/IEIIEHHOIO0 UHTETpalla, €ro CBONCTBA.

11. OnpeneneHHbli UHTErpall ¢ NMEPEMEHHBIM BepXHUM Tmpeneiaom. @opmyna HeroToHa —
JleitOHuna.

12. 3aMeHa nepeMeHHBIX B ONpeeICHHOM HHTerpaie. UHTerpupoBaHue mo 4acTsiM.

13. Beruuciienue mioniaieil TNocKux GUryp ¢ moMOIIbIO OMPEIeICHHOTO HHTETpaia.

14. JlnuHa 1yru KpUBOM.

15. Berunciienne 00beMOB TeJl ¢ TOMOIIBIO ONPEETICHHOTO HHTETpaa.

16. ITnomaas NTOBEPXHOCTH TEJIa BPALCHUSI.

17. laterpansl ¢ 6eCKOHEUHBIMU IIpefenaMu. VX npu3Haku cXoJuMOCTH.

18. MHTerpansl OT HEOrpaHUYEHHBIX (YHKIUHN. VX IpU3HAKU CXOAUMOCTH.

19. ITpubnu>keHHOE BBIUUCIEHUE OTIPEICTICHHOTO HHTETpasa.

20. 3agauu, npuBoasdmue K noHATHIO nuddepennumansHoro ypasHenus ([AY). OcHOBHBIE
MOHATUSA U onpeneneHus reopuun Y.

21. AY 1-oro nopsnka. [lone HanpaBieHHil, U30KIUHBL.

22. OnHOpoAHbIE U NpUBOAALIMECS K 0JHOpoAHbIM Y 1-oro nopsaka.

23. Jluneitnbie 1Y 1-oro nopsiaka.

24. J1Y n-oro nopsijika, J0IMyCKarolue OHWKEHUE MOpsIIKa.

25. Jluneiitabie ogqHopoaHbie Y ¢ MOCTOSHHBIMU KO3 DHUIIMCHTaAMHU.

26. JIunelinple HeoTHOPOAHBIE JIY ¢ MOCTOSHHBIMU KO3 PHUIIEHTAMHU.

27. Jlunelinpie OMHOPOAHBIE cHCTeMBI J|Y ¢ MOCTOSTHHBIMU KO3 PHUITEHTAMHU.

28. 3agauu, NpUBOAAILIME K IOHATHIO JBOMHOro uHTerpana. OmpenerneHue, CBOWCTBA,
BBIUMCJIEHHE JBOMHOIO MHTETpaJla

29. 3agauum, NpUBOAAIIME K IMOHATHIO TpoMHOro uHrerpana. OmnpeneneHue, CBOWCTBA,
BBIUNCJICHHE TPOMHOTO UHTETpala.

30. Yucnossie psiasl. Cymma psana. Heodxoammoe ycioBre CXOAUMOCTH pAIa.

31. JlocraTouHble IPU3HAKU CXOIMMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB:

32. 3HakomepeMeHHbIe U 3Hakouepeayromuecs psanasl. [Ipusznak JleiOHMIIA CXOIUMOCTH
3HAKOUYEPETYIOIINXCS PAJIOB.

33. ®yHKIUOHANbHBIE pAlbl. PaBHOMEpHas CXOAMMOCTh (PYHKIMOHAIBHBIX psiioB. Teopema
Beliepmrpacca. CBolCTBa paBHOMEPHO CXOASIINXCS PSAJOB.

34. Crenennsle psaasl. Teopema AGens.

35. Panwt Teiinopa u Maknopena. CTaHnapTHbIE pa3IoKEHHs SIEMEHTAPHBIX ()YHKIIMHA.

36. IIpumeHeHne CTENEHHBIX PSAJIOB.

3 cemectp.

1. DnmeMeHTHl aHAIMTHYECKOW reoMeTpur. OCHOBHBIE TNOHATHS, PELICHHE CHCTEM
JIMHEWHBIX

HepaBeHCTB. Kinaccuueckne MeTo1bl ONTUMH3ALIHH.

2. OyHKIMH cripoca U npeioxkenns. OyHkuus none3Hoctu. Kpusbie 6e3pa3nnuusi.

3. I'paduaeckuit meron. Jluneinsie 3agaun ontuMu3aui. OCHOBHBIE ONIPEACIICHUS U 3aa91



JUHENHOro mporpammupoBaHus. [locTaHoBKa 3amadu, alrOpUTM pEIICHHUS. DKOHOMMUYECKUN
aHaIu3

3aJa4a C UCIOJIb30BaHUEM Tpad. MeToAa.

4. CUMILIEKCHBIN METO. AJITOPUTM METO/1a. AJIbTEPHATUBHBINA ONTUMYM.

5. Teopus NBONCTBEHHOCTH. J[BOMCTBEHHOCTh B JIMHEHHOM NPOrpaMMHUpPOBaHHMM. Buubl
JIBOMCTBEHHBIX 33]1a4, COCTaBJICHUE UX MAT.MOJEJIEH. OCHOBHBIE TEOPEMBI IBOVCTBEHHOCTH.
6. TpancnoprtHas 3amaya. HaxoxaeHHe MCXOAHOTO OIOPHOIO pelleHHs. AJIbTepHATUBHBIN
ONTUMYM.

7. OTKpHbITast TpaHCTIOPTHAS 3a/1a4a. BIOOp ONTHMaIbHOTO BapHaHTA.

8. Llenouncnennoe nporpammupoBanue. I padudeckuit meton. Meron ['omopu.

9. 3amaua 0 Ha3HaUEHUAX. AJITOPUTM PELLICHUS.

10. 3amaym ¢ HECKOJbKUMH IIEICBBIMH (PYHKIUSAMH. MaT.MO/Eb HaXOXICHUS
KOMIIPOMHUCCHOTO PELICHUS.

11. Henuneitnoe nporpammupoBanue. [ padudeckuii metoa. Meroa MHOKuTeseH Jlarpamxka.
JpoOHO-IMHENHOE TPOrpaMMUPOBAHHUE.

12. Jlunamuyeckoe nporpaMMHpPOBaHHUE.

13. luckpetHoe nporpamMmmupoBanue. CereBbie Moae. MUHUMHU3ALIUS CETH.

14. Teopus urp. Matpuunsie urpsl. Urpsl ¢ «ipupoaoit». «JlepeBo» pelieHui.

15. Dnementsl cuctembl maccoBoro obcmyxkuBanusi. CMO c orkazamu. CMO ¢
HeorpaHW4YeHHbIM oxuganueM. CMO ¢ 0xugaHieM 1 OrpaHMYeHHON JUIMHOM ouepea.

16. DnemenThl MapKOBCKHX MporieccoB. Llenmn Mapkosga.

17. Hekoropble MozieNn ynpaBiieHHs 3anacaMu. Mozelb MpOU3BOICTBEHHbIX 3amacoB. Moens
3aracoB, BKIIOYAOIIAst IITPAQBI.

18. OcHOBHBIE MOHATUSI KOMOUHATOPUKH.

19. OcnoBusbie noustus TB.

20. AnreGpa coOBbITHIA.

21. Knaccuueckoe onpeneneHue BepositHoctu. Ero cBoiicTaa.

22. CTaTuCTUYECKOE U TEOMETPUUYECKOE ONPEIETICHUSI BEPOSITHOCTH.

23. TeopeMa Cl0KeHHsI BEPOSITHOCTEW HECOBMECTHBIX COOBITHI, €€ 0000IIICHUE U CIICICTBUS.
24. TeopeMa CII0’KEHUS BEPOSITHOCTEH COBMECTHBIX COOBITHI, €€ 000011IeHNE U CIEICTBHSL.
25. YcnoBHasi BEpOSITHOCTh U TEOPEMA YMHOXKEHHUSI.

26. HezaBucumble coObITHS, UX CBOMcTBa. Teopema COBMECTHOIO HACTYIUIEHHS JBYX
HE3aBHCHUMBIX COOBLITHH, ee 00001IeHHE.

277. ®opMyina MOJHON BEPOATHOCTH.

28. ®opmymna baiieca.

29. IloBropenue ucneiranuii. ®opmyna bepnymm.

30. AcumnroTrueckue GopMyIIbL.

31. CnyuaiiHble BETUYMHBI, ONIEPALIMH HAJl HUMH.

32. 3axoH pacnpeaenenust C.B. Ps pacnipenenenusi, MHOTOYTOJIBHUK pacIipeeICHHUS.

33. dynkuus pacnpenenenus C.B., ee cBoiicTBa.

34. IInotHocts pacupenenenust C.B., ee cBoiicTBa.

35. Marematnueckoe oxuganue C.B., ero cBoiicTsa.

36. lucnepcus C.B., cpennee kBaaparnunoe otkinonenune C.B. CpoiictBa D(X).

37. HauanbHele, nieHTpanbHbIe MOMEHTHI K-oro mopsiaka C.B. Koadduuuent acummerpun,
JKCIIECC.

38. PaBHOMepHBIH 3aKk0H pacnpeneneHus C.B. Ero xapakrepucruka.

39. Hopmanbhsiii 3akoH pacnpenenenust C.B. Ero xapakrepucruka.

40. bunomuHanbHbIM 3akoH pacnpenenenus C.B. Ero xapakrepucruka.

41. ITyacconoBckuii 3akoH pacnpenenenus C.B. Ero xapakrepucTtuka.

42. HepasenctBo YeoOnieBa. Teopema UeOriiena.

43. Teopema bepuymmu. Teopema JlssmyHOBa.

44. Cucrtemsbl ciydailHbIX BenuuuH. WHTerpanpHas u auddepeHiuanbias (GyHKIUU



pacnpenenenus asymepHoi C.B.

45. YucnoBble XxapakTepuCTUKH cucTteMbl 1ByX C.B.

46. ITonstue o uensx Mapkosa.

47. Ilonarue o CIIy4aHbIX QYHKIIHIX.

48. OCHOBHBIC TIOHATHE M METOJIbI MaTeMaTHueckoi cratuctuku (M.C.).

49. TouyeuHbIE OLICHKN HEU3BECTHBIX T'€HEPAJIBHBIX XapaKTEPUCTHK.

50. VHTepBasibHbIE OLICHKM HEU3BECTHBIX I'€HEpPAIbHBIX XapaKTepUCTUK. VHTerpanbHble
OLICHKH [1apaMETPOB HOPMAJIBHOTO PACIIPEIEICHHUS.

51. OcHOBHBIE TOHATHS IPOBEPKHU CTATUCTUUECKUX TUIOTE3. [IpoBepka runores o 4ncioBbIX
3HAYEHUAX [TapaMeTPOB HOPMAJIBLHOIO PACIPECIICHUS.

52. CraTucTHYEeCKHE METO/IbI 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.



