2024-2025 y4ebHbli rog, 1-i cemecTp. Bonpocsl
BbICLLUAA MATEMATUKA 3

1. TloHATME 0O KOMMJEKCHbIX 4ucnax. ConpshkEHHble  KOMMJIEKCHble  Yumcna.
Anrebpanyeckas opma KOMMIEKCHOro 4yucna. Mogynb u aprymeHT KOMIM/IEKCHOro
ynucna. eomMeTpuyeckoe N306paKeHne KOMIMIEKCHOrO Yncna.

2. CNnoXkeHne 1 BblYUTaHNE KOMMJIEKCHbIX YMCen B anrebpanyeckon opme. YMHOXKEHUE
KOMMIEKCHbIX 4uncen B anrebpanyveckon qopme.  [eneHne KOMMIEKCHbIX 4ncen B
anrebpanyeckon gopme.

3. TpuroHomeTpuyeckas (opmMa KOMMIEKCHOro u4ucna. CroXeHve W BbluMTaHue
KOMMJIEKCHbIX YNCeN B TPUTOHOMETPUYECKOW (hopMe. YMHOXKEHME KOMMIEKCHbIX YMCEN B
TPUrOHOMETPUYECKOW (hopMe.

4. [eneHve KOMMMEKCHbIX 4ucen B TPUrOHOMETPUYECKOM (hopme. Bo3BefeHune
KOMMJIEKCHbIX YMCEN B CTEMEHb B TPUIOHOMETPUYECKON (hopme. W3BneveHne KOpHS U3
KOMMJIEKCHbIX YnCeN B TPUIOHOMETPUYECKOM (hopMe.

5. lNokasatenbHasa opmMa KOMMJEKCHOro uucna, gopmyna MyaBpa. YMHOXeHue Wt
[leNNeHne KOMIMJIEKCHbIX 4YMcen B MoOKasaTeNlbHOW (hopMme. Bo3BeAeHWE KOMMIEKCHbIX
ymcen B CTeMNeHb B MokKasaTe/lbHOW (opMe. W3BneveHne KOPHS U3 KOMMIEKCHbIX YMCen B
nokasaTeslbHOW hopMe.

6. O6nactb onpeaeneHnsa N 3HavyeHUss PYHKUMM KOMMEKCHOrO nepemeHHoro. [peaen
(OYHKLUMN KOMMJIEKCHOrO MNepeMeHHOro.  HenpepbiBHOCTb  (PYHKLUUM  KOMMIEKCHOIO
rnepeMeHHoro.

7. MNponsBogHasa hyHKLUMM KOMIMIEKCHOIO nepemMeHHoro. AuddepeHumpoBaHme QyHKUNIA
KOMM/IEKCHOrO MepeMeHHOrO. Ycnosne Kowwun-PumaHa npu  anddepeHunpoBaHnm
(hYHKLMIA KOMMIEKCHOTO NEepeMeHHOrO.

8. MNoHATME MHTEerpasia Ha KOMMJIEKCHOW nnockocTh. Teopema Koww 06 uHTerpasne.
MeToAbl MHTErPUPOBaHMA PYHKLUUN KOMIMEKCHOTO NepeMeHHOoro.

9. lMNoHATME CTeneHHOro psaAa Ha KOMMIEKCHOW MNIOCKOCTW.  PsAfbl ¢ KOMMIEKCHbIMU
yneHaMmn. CXoAMMOCTb PALOB C KOMMJIEKCHbIMWU yneHamu. AGCOMOTHaA M YC/IoBHas
CXOA4MMOCTb.

10. Psap Ternopa ans (yHKUMM KOMIJIEKCHOrO MnepeMeHHoro. Psag MakniopeHa ans
(hYHKLMN KOMIMIEKCHOIO NepeMeHHOro. Psafbl JlopaHa 1 nx CBOWCTBA.

11. V130nnpoBaHHbIe 0COOblE TOUKN U UX Knaccudmkaumsa. T[oHATME BblueTa. Teopema
KoLuu o BblyeTax.



12. BblunCeHVe HeonpefenéHHbIX MHTErpasioB C MOMOLbIO BbIYETOB.  BblumcneHue
onpefenéHHbIX MHTErpasioB ¢ NOMOLLbHO Bbl4eTOB. Ocobble TOUKM (DYHKLMN,

13. lNpeobpasoBaHue Jlanniaca U ero cBoicTBa. Knacc opurvHanos, Kacc 06pasos,
Tabnmua. Teopema IMHEMHOCTY ONepaumoHHOro NCHUCEHNA.

14. Teopema eAMHCTBEHHOCTW OMepauMOHHOIO WCYUCNEHWA. Teopema nopo6us
onepauynoHHOro ncumucnieHns. Teopema cAgura onepauyoHHOro UCUHNCIEHNA.

15. Teopema 0 3anasgblBaHMW  ONEPALMOHHOINO  UCHUCIEHUS. Teopema o0
AndpepeHUMpoBaHMM opurmHana. Teopema 06 UHTErpMPOBaHUM OpUrMHana.

16. Teopema 06 uWHTerpuMpoBaHUM wun3o6paxxkeHns.  dopmyna [Aroamens (UHTerpan).
MeToAbl BOCCTAHOB/IEHMSA OPUTMHAsIA M0 U3006paXkKeHNo.

17. PeweHve anddepeHUnanbHbIX YpaBHEHUI MeTOAOM OnepauMoOHHOIo MCHUCIEHWS.
PelweHre cuctembl  andhepeHUMaIbHbIX — YPaBHEHUA  METO4OM  OnepalyOoHHOro
ncumcneHus. NpriMeHeHne MeTo40B OMNepaLMiOHHOIO BbIUUCIEHWS.

18. Co06bITWe, WCMbITaHME, MNPOCTPAHCTBO 3/1eMEHTapHbIX COObITUIA.  Buabl COOLITUN.
HenszbexxHoe cobbiTue. HeBo3MOXHOe cobbiThe. Cny4ariHoe cobbiTue

19. dopmyna MOBTOPAIOLWENACA  MepecTaHOBKMU. dopmMyna HenoBTOpsOLLENCA
nepecTtaHOBKK. Popmysia nepecTaHOBKMW.

20. . Onepaumn Hag cobbiTUAMU. CnoXKeHMe N YMHOXeHWe cobbiTuid. [MonHasa rpynna
CO6bLITHIA,

21. BepoATHOCTb HacTyn/eHUs XoTa Obl 0fHOro cob6biTMA. COBMeCTHast BEPOATHOCTb
HacTynaeHna cobbITiA. PopmMyna yCNOBHOM BEPOATHOCTM M €€ NPUMEHEHME.

22. dopmyna nOSHOM BEPOATHOCTM W €€ MPUMEHEHMNE. ®opmynbl  baiteca.
MpOTUBOMONOXHbIE, HE3aBUCMMblE W 3aBUCUMble  COOBLITUA. COBMECTHble U
HEeCOBMECTHbIe COObITUS.

23. OnpefeneHne cy4anHon BeNiMUMHBL. Buapl cnydaHbIX BeNMYMH. YTO Takoe 3aKOH
pacnpeneneHnst AUCKPETHON CyYalnHON BETMUYUHBI?

23. B Kakmx (opmax MOXeT ObITb MpeAcTaBneH 3akoH pacrnpegeneHna?  3akoH
PaBHOMEPHOr0  pacnpefenieHns  OUCKPETHOW  CyYalHOW  BeSIMUYUHBI. 3akoH
reoMeTPUYECKOro pacnpeaeneHns ANCKPETHOM CyYailHOW BETMUYMHBDI.

24. 3aKOH OMHOMWASILHOIO pacrpegeneHns UCKPETHOW Cy4aiiHOW BeNUYMHBbL.  3aKOH
rMNepreoMeTPUYECKOro pacnpegeneHs AUCKPETHOW C/yYalHOW BeMNYMHBLL.  3aKOH
pacnpegeneHuns NyaccoHa Ans UCKPETHON CNyYanHOW BENNYMHBI.

25. Marematunyeckoe oxufaHve OUCKPETHOW Cny4variHOM BeNWYMHbI U ero CBOMCTBA.
[ucnepcna AUCKPeTHOW CyYainHoW BennuuHbl U eé ceoricTBa. CpefiHee KBajpaTuyeckoe
OTK/IOHEHWe.



26. 3aKOH paBHOMEPHOro pacnpefeneHnss HeMnpepbIBHOM C/yYaiHOW BeIMUUHbI.  3aKOH
HOPMa/IbHOrO  pacnpefesieHnss  HenpepbiBHOM  CMyYalHOW  BE/INYUUHBI. 3akoH
3KCMOHeHUMaNbHOro pacnpefeneHnsi HenpepbIBHOM Cy4YaliHOW BEIMUYNHDI.

27. WHTerpanbHas (QYHKUMSA HeNpepbiBHON CNny4YaliHOW BeNW4YMHbI U €€ CBOMCTBA.
OnhdepeHumanbHas QYHKLMA HENPepbIBHOW C/ly4YallHOW BefIMYMHbI U €€ CBOWCTBA.
dyHKUMA pacnpegeneHne N MYyHKUMUA NIOTHOCTU.

28. Uucnosble XapaKTepUCTUKU CRy4varHbIX BeNUYMH. MatemaTuyeckoe OXuAaHue
HeMNpPepbLIBHOW CMy4YalHON BeNMYMHbI W €ero CBOWCTBa.  Aucnepcusi HenpepbIBHOM
CNy4aiiHO BeNIMYNHbI U €€ CBOMCTBA.

29. MHOroyrosibHUK 1 ructorpamma c/y4yariHoin BennumHel. Moga 1 meguaHa cnyyanHbix
BeIMUMH. TOHATME Hayana OTCUETa U TOXKHOTO HYNA.

OpUWEHTUPOBOYHbIE MPUMEPbI UTOrOBOr0 KOHTPOSIS MO Kypcy

Bbiclwiaa matemaTtmka 3.

1. AnAa 3a4aHHbIX KOMMEKCHbIX YMCeN BbIYUCIUTL Zr + 22, zr — z2,Zt » Z2, o

zt =2 - 81,22 = —1 + 3i,
2. [Ona 3afjaHHbIX KOMIMJIEKCHbIX 4YMCeN HaWTU  TPUIOHOMETPUYECKYHD  (hopmy
KOMMIEKCHOI0 Yncna z N BbIYUCAUTL Zn 1 Yjz.

z=3iV2n=5kK=4

3. Haitn MHuMy0 Vv(X,y) W BelecTBeHHY0 U(X,y) 4Yactn QyHkuun f(z) = w =
nixy) + iv(x,y).
w = (1 + z)a, a - noboe BeLLeCTBEHHOE U/ KOMI/IEKCHOE YUCTIO.

4. [okazatb, 4T0 (yHKUMa f(z) = w auddepeHumpyema Ha BCel KOMMJIEKCHOM
MIOCKOCTU, U HAWTK ee NPOU3BOAHYIO.

w = arctgz
5. HainTn BblYeTbl cnefytowmx PYHKUNIA B UX 0COObIX TOUKAX:
z—3
z2+3z—-4

6. PewunTtb cuctemy auddepeHumnansHbIX YypaBHEHWA METOAOM  OnepauyioOHHOro
NCUYUCNEHNS.

X'= =3x-4y+1 x(0) = -1,
y' = 4x-2y y(0) = 0;
7. CobpaHue 13 25 yenoBek, cpefm KOTOPbIX 5 XEHLMH, BblbMpaeT Haygady 3 aeneratos
Ha KOH(epeHLMI0. HaliT BEPOATHOCTb TOr0, YTO B COCTaB Aefieralmm BOLW/IN'2 KEHLNHBbI
n 1 My>XuunHa.

8. [1Ba paBHOCWU/IbHbIX MPOTUBHMKA UrparoT B LLaxmaTbl. UTO BepoATHEe BbINIpaTh:

a) OAHYy MapTuIO U3 ABYX WM ABe U3 YeTblpex; 6) He MeHee ABYX MapTUil M3 4eTbipex
UMW He MeHee Tpex NapTuid U3 nNaTu.



9. Hantn uncnosble XxapakTeEPUCTUKN (MaTEMATUYECKOE OXKMAaHWe, ANCNEPCUIO U cpedHee
KBapaTn4ecKoe OTK/IOHEHME) CNedyoLWNX CyYalHbIX BETMUNH.
3 ypHbI, cogepxkallein 4 6enbiX N 6 YepHbIX LApoB, M3BMneKatoTca 5 wapos. CnyyvaiiHas
Be/IMUYMHaA X — YNCO N3BMIEYEHHbIX YEPHbIX LUAPOB.
10. HaniTh uncnosble XapaKTEPUCTUKM (MaTEMaATUUECKOE OXWAaHWe, AUCMEPCUID U
CpeflHee KBafpaTUYECKOe OTK/IOHEHWE) Crefytowmx cnydarHbiX BennumH. CnydariHas
Be/IMUYMHa”N3agaHa (hyHKLUMen pacnpeneneHns

0, ecnn Xx<0

X2, ecnm 0O<x<1l

A ecm x>1.

11. TMo 3apaHHOM BblI6opKe 45, 68, 74, 65, 45, 48, 47, 54, 65, 84, 78, 45, 47, 64, 84, 76, 68,
74, 48, 78 BbINONHUTL CNeAyoLLne 334aHUA:

a) COCTaBMTb CTaTU4eCKoe pacnpenenieHre BbI6GOPKN U NOCTPOUTL NMOSINTOH YacToT,

6) COCTaBUTb IMMUPUYECKYIO (DYHKUMIO pacrpeseneHuns.

B) BbIUNCUTL CpeAHee BblOOPOYHOE XB , BbIOOPOYHYHO Aucnepcuto  SB
NcnpasfieHHYIo gucnepcuto S2.

12. BbluMCnUTb CcpefHee BbIOGOPOYHOE XB , BbIGOPOUHYKO Aucnepcuio SB
MCNpaBeHHYIO AUCrepcuio S2, npeasapuTesibHO CrpynnupoBaB AaHHble. B KayecTse
LNNHBI MHTepBana B3ATb h=0.7.
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