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9K3AMEH
(4 cemectp)

1. HepequL BOIIPOCOB U 3az[aHm71 AJIsA TIPOBEACHHUS IK3aMEHA

Bonpoce! /151 NOATOTOBKY K IK3aMeEHY:
1. TloHnatue o MaTeMaTUYECKOM MOJICTUPOBAHUH.
2. KoMIIeKCHbIE YHClia U UX TeOMETpUUecKasi HHTepIpeTaIus.
3. JleicTBUSL HaJl KOMIUIEKCHBIMU YHCIAMU, 33JaHHBIMU B ajreOpanveckorl u

TPUTOHOMETPHUUECKON (popmax.

[TokazaTenbHas hopMa 3amucu KOMIUIEKCHOTO yrciia. @opMmyia Ditepa.

Onpenenenve MaTpULbL.

Omnpenenutenn BTOPOTO U TPETHETO MOPSAKOB, BHIYHUCICHHUE OMPEACTUTENCH.

Onpenenureny N-ro NopsIKa, CBOMCTBA ONPEIEITUTEIIEH.

7. JleiicTBUS HaJ MaTpULIAMH, UX CBOMCTBA

8. MHOXEeCTBO U €ro JIEeMCHTHI.

9. IlycToe MHOXECTBO, MOAMHOXKECTBA HEKOTOPOTO MHOXKECTBA.

10.Omeparuu  HaJ MHOXKECTBAMH: TIepeceyeHHne, OOBEAUHEHHUE, TOTOJTHEHHE
MHOeCTB. OTHOIIIEHUSI, UX BUJIbI U CBOMCTBA.

11.inarpamma Ditnepa-BenHa.

12.YucnoBbie MHOXKECTBA.

13.0OcHoBHBIE IOHATUS TEOPHUH TpadoB.

14.Onpenenenust 1 001aCTh 3HAYCHUS (PYHKITHA.

15.CgoiicTBa GyHKIIUHA: MOHOTOHHOCTb, YETHOCTh M HEUETHOCTh, IEPHUOUIHOCTbD,
OTPaHUYEHHOCThH, CKOPOCTh N3MEHEHUH.

16.ITonsatue npenena GyHKINN.

17.0OcHOBHBIE CBOMCTBA MPEJICIIOB.

18.HenpepblBHOCT, (PYHKIIMM M TOYKM pa3pbiBa. BbluMcieHne mpenenoB
C TIOMOIIIBIO 3aMEUaTENIBHBIX MTPEIETIOB U PACKPBITHE HEOTPEICIIEHHOCTEH.

19.3ameuarenbHbIC TIPEICIBI.

20.ITpousBoaHas GpyHKIMS.

21.T'eomeTpuueckuii U (PU3NIECKUN CMBICIT MPOU3BOTHON (PYHKITUH.

22 .UarerpupoBanne QyHKITHI.

23.0Onpenenennbiii uaTerpain. ®opmyna Hetotona-Jleionuna.

24.Onpenenenne MOHATUS «TPpaPuK QYHKITHI.

25.TexHuka MocTpoeHus rpaduka dJIeMeHTapHBIX (PYHKITUH.

26.I'paduku 0O6paTHOM, CTETIEHHON PyHKIMU, APOOHO-IMHEHHOM,
TPUTOHOMETPUUECKOMU, TOKA3aTEeIbHOM, JIOrapuPMUUECKO 1
TPUTOHOMETPHUUECKOMN (HhYHKITUN U UX CBOMCTBA.
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27.BepTukanbHble U TOPU3OHTAIBHBIE ACUMITOTHI TPadUKOB.

28.0011as cxema uccieaoBaHus GyHKIIUH.

29. OOmias cxema OThICKaHUS HaWOOJIBIIETO 3HAUYCHUS (DYHKIIMM HA 3aMKHYTOM
otpe3ke. Hanpasienue BoiykaocTH rpaduka QyHKIUH.

30. Ilonsarue Touku neperuda rpaduka QyHKIUH.

31./IuddbepennmanpHbie YpaBHEHUS IIEPBOTO U BTOPOTO MOPSIIKA.

32. ludpdepeHuranbable  YpaBHEHHSI  C Pa3JCISIIONIMMHUCA  TEPEMEHHBIMU.
OnHOpOAHBIC ypaBHEHUS TIEPBOTO MOPSIKA.

33.JIuHeliHble OIHOPOJAHBIE ypPAaBHEHHUS BTOPOTrO TMOPSJKA C MOCTOSTHHBIMHU
K03 PUITUEHTaAMH.

34.OyHKIIMKM ABYX IepeMeHHbIX. YacTHble mnpousBoaHbie. Jnuddepenimanbupie
ypaBHEHUS B YACTHBIX TIPOU3BOIHBIX

35.YucnoBble psIb.

36.I1pencraBieHue yucen B pa3IMYHbIX CUCTEMAaX CUMCIICHUS.

37.0OcHOBHBIE nmpaBuiIa BBITIOJIHEHUSI apuPpMETUIECKUX orepanui
HaJ[ IBOMYHBIMU YHCIIAMU

38.Anredpa noruku. Jlornueckue onepauuu. Tabnuiupbl uctuHHOCTU. Jlornyeckue
bopMyIbL.

39.3akoHbl  anreOpbl  JIOTUKA.  MuHMMM3anusi  OyneBbIX  (YHKIUH.
OyHKIMOHAIBbHAS MTOTHOTA CUCTEM OyIIeBbIX (PyHKIINN

40.0OcHoBHBIC TOHATHS KOMOUHATOPHUKHU. Oniepaliuy HaJi COOBITUSMH.

41.Jlornyeckue METoAbl KOMOMHATOPHOTO aHAIN3A.

42.0OcHOBHBIE KOMOMHATOPHBIE TOXKIECTBA JJISI BBIYMCICHUS YMCiIa Pa3MEIICHHH,
MEPECTAHOBOK U COYETAHUM.

A3.I1puHIMT KOMOWHATOPHOTO CJHOXEHHUS W yMHOXeHHs. CIydalHbI ONBIT U
cinydyaiiHoe coObiThe. Anredpa coObITHil. OTHOCHUTENIbHAS YacTOTa COOBITHSI.
BeposTHOCTh COOBITHS.

44 KnaccuvecKkue U CTAaTUCTHUECKHE OTNPEICNICHUS BEPOSTHOCTH.

45.TloHsTHEe TUCKPETHOM CIIy4aitHOM BEIMYMHBI U 3aKOHA €€ PacIpeIeICHHUS.

46.YucnoBble XapaKTEPUCTUKU JUCKPETHON CITy4yalHON BEJTMYHHBI.

47 Tlonstue o0 3aKOHE OOJIBIITUX YKCET.

48.DopmyITbl YUCIEHHOTO MHTETPUPOBAHUS: TIPSIMOYTOJILHUKA M TPATICIIUN.

49.DopMmyIbl MPUOJINKEHHOTO b depeHurpoBaHus, OCHOBAHHBIE
Ha MHTEPHOJSIMOHHBIX (hopmynax HeroToHa.

IlepeyeHb NpaKTHYECKUX 3aJaHUM
. 1 5
3ananue 1. Haiitu npousBoaHyto GpyHKINN y= Exa — 2@+;.

3aganue 2 Haittu npon3Boany0 QyHKIMU. v = (5x —4)(2x* — 7x+ 1),
3aganue 3. Haiitu mponssoanyto Gynkuun v = 3ctgx + 2x — 3x°2,

5x*  3x
3ananue 4. Haiitu mpousBoanyro GyHkun Yy = X° — -t
3 5x —3x° + 2x*
3ananue 5. Haittu npousBoanyto GpyHkuuu Y = X

3amanue 6. Haittu mpou3BoaHy0 QYHKIHA. f(x) = 5x2 + 3sin x ++/2.

—2x° +4x* —5x7

2

3aganue 7. HaliTu mpou3BoHY0 QyHKIIUU Y = "

3amanue 7. Haiitu npousoaayro Gpynkmum. ¥ = (2x* —7x + 1) -Inx,



— 2 ~r
3ananue 8. Teno ABUKETCS IPAMOIMHENHO [0 3aKOHY S = ? +3t° . Haitru ero

CKOPOCTh ¥ YCKOpEHHe, Kak (pyHKINIO BpeMeHn | .

3az[aHHe 9. MaTepI/IaJ'IBHaH TOYKa ABUIKCTCA HpHMOHHHGﬁHO COINIaCHO YpaBHCHHIO

S= %t“ +%t3 —t+4. Halitu ckOopoCTb 3a 2 CEeKyH/BI.

3ananue 10. MarepuanbHas TOUKA JBHXKETCS MPSMOJIMHENHO COTJIACHO YPaBHEHUIO
1 o

s= §t3 —3t2 + 4. Haiitu MomenT Bpemenu 1, korga ckopocTs M yckopeHue Tena

PaBHBI HYJIIO.

3ananue 11. MarepuanbHas Touka Maccbl M ABMKETCS NPSIMOJIMHEWHO COrJIACHO

ypasaenuio s =t° + 3t*. Haiitu cuny F = Ma, nelicTByromyro Ha 5Ty TOYKY, B
MOMeHT BpeMenu T =3.

o o Lol AxE—4Ax® —x*
3ananue 12. Halitu HeonpeAeIeHHbIA HHTErPaT: J 22 TR TR dx

X4
3aganue 13. Haiftu HeonpeaeIeHHBIN HHTETpaJL: I(ZXZ +5JX + 2)dx.

2x* —4Ax3 +2x? j

2

3ananue 14. Halitu HeonpeAeI€HHBIA HHTErPal: j(
X

2x* —4x° +2x?
3aganue 15. Hailtu HeonpeneneHHbI HHTETPAIL: j X2 dx

3x? + 2x)dx
3x

3 —
3aganue 16. Halitu HeonpeAeIeHHbIA HHTErPaT: J' (x

. . . 2
3ananue 17. Haiitu miomans GUrypsl, orpaHudeHHoM napabonoi Y = 6X—X" u
ocbio OX.

3ananue 18. Haittu miomans Gurypsl, OrpaHU4€HHON JTUHUSIMU

y=3x"—4x-4;y=0;Xx=0qma1x>0.

3amanue 19. Haiitn momans ¢purypsy, orpanudennoii runepGomoit XY = 6
npsAMont 'y =7 —X.

3ananue 20. Haittu miomans Gurypsl, OrpaHU4€HHON JTUHUSIMU

y> =4x; y=x
3aganue 21. Haiiti momans GUIyphl, OrpaHHYEHHON JTHHUAME V = —X° + X U
V= 0.

3aganue 22. CtyneHt 3Haet 20 u3 25 BonpocoB nporpamMmmel. HaliTu BEpOATHOCTH
TOT0, YTO CTYJICHT 3HAET MPEJIOKEHHBIC €My PK3aMEHATOPOM TPH BOIIPOCa.

3aganue 23. DKCHenuIusg HW3JaTeNbCTBA OTIpPaBWiIa ra3eTbl B TPU MOYTOBBIX
oTnesieHus. BeposSTHOCTh CBOEBPEMEHHOM JIOCTaBKM Tra3eT B IEPBOE OT/EJICHUE
pasna 0,95, Bo BTOpoe - 0,9, B Tpetbe - 0,8. HaifTu BeposiTHOCTH TOTO, YTO:

TOJILKO OJHO OTJEJICHUE TTOTYUYUT ra3eThl BOBPEMSI.

3amanue 24. Cpenu 100 noTepeitHBIX OMIIETOB €CTh 5 BRIUTPHITHBIX. HaliTi
BEPOSITHOCTH TOTO, YTO 2 HayJa4y BEIOpaHHbBIE OMIIETa OKAXKYTCS BBIUTPHIITHBIMH.
3amanue 25. B ypue Haxoasatces 30 mapoB, u3 HEX 15 Oenbix, 8 4epHBIX U 7 KPacHBIX.
OnpenenuTs BEpOSATHOCTb U3BJICUEHHUSI KPACHOTO WUJIM YEPHOTO I1apa.



3aganue 26. [[Ba cTpenka HE3aBUCUMO JPYT OT JApyTa CTPEIISIOT MO OJTHOW U TOH ke
uenu. BeposaTHOCTh nomaganus it mepBoro crpesika pasaa 0,8; mis sroporo - 0,9.
Haiiti BeposITHOCTh TOpaXKEHUS 1IN Cpasy ABYMS CTPEIIKaMHU.

3aganue 27. Halinure o0ObeguHEHNE, TIEPECEUCHHUE U Pa3HOCTh MHOXECTB A u B,
eciit A= {2; 3;5} B={1,2,4,6}.

3aganue 28. Haiinure o0beuHEHNE, TTIEPECCUCHHE U Pa3HOCTh MHOXKECTB A U B,
eciu A= {3;5;7;9} B={4;5;6;7;8}.

3aganue 29. Haiinute o0beguHEeHNE, TTIEPECEUCHHE U pa3HOCTh MHOXKECTB A U B,
eciu A= (-3;7) B=(4;8).

3ananue 30. Haiinure o0beanHeHNe, IEpeceueHrne U pa3sHOCTh MHOXKECTB A 1 B,
ecau A= (-1;3) B=(2;8).

3ananue 31. Pemuts qudepennnansHoe ypaBHEHUE C pa3IesIOIIMMUCS
nepemeHHbIME: 2X0X — 3dy =0.

3ananue 32. Pemnth qudpepeHnnanbabie ypaBHEHUS ¢ pa3IesOIUMUC
nepemeHabME: 3XdX + 4dy =0.

3ananue 33. Pemnts qudpepeHnnanbabie ypaBHEHUS ¢ pa3IeasOIUMUC

nepeMeHHbIME 6X°dX + sdy _ 0.

y
3amanne 34. JlaHbl KOMIUIEKCHBIe umcna:Z;=8-51 m z,=3+5i. Haiimute cymmy,
pa3HOCTb, MPOU3BEICHUE U YACTHOE Z1 U Zj,
3amanne 35. JlaHbl KOMIUICKCHbIE umcna: Z;=4-31 u Z,=3-2i. Haiigutre cymmy,
Pa3HOCTh, IPOU3BEICHHUE U YaCTHOE Z; U Z;
3ananue 36. JlaHbl KOMITICKCHBIE Yncia: Z;=5-21 u Z,=3-3i. Haitnute cymmy,
Pa3HOCTh, MPOU3BEICHNUE M YACTHOE Z1 U Z),
3anganue 37. JlaHbl KOMITICKCHBIC uncia: z;=2-31 u Z,=7-2i. Haitnute cymmy,
Pa3HOCTh, MPOU3BEIACHNUE M YACTHOE Z1 U Z),
3ananue 38. [lepeBennTe KOMIJIEKCHOE YHCIIO U3 TPUTOHOMETPUUYECKON (POPMBI B

o 2m . . 27
aJIreOpanvecKyro U OTMEThTE Ha KOMIUICKCHOH TNIOCKOCTH  Z= -2(COS? + I-Sln?)

3ananue 39. [lepeBenuTe KOMIJIEKCHOE YUCIIO Z= - u@-v@ | U3 anredpanyecKoi
B TPUTOHOMETPHUUECKYIO (Popmy.
3ananue 40. [lepeBenuTe KOMIIJIEKCHOE YUCIIO Z= - u@-v@ | U3 anreOpanyeckoil B
MOKa3aTeIbHYI0 (GopMYy.
2. 7n—4

3amanue 41. Mccnenosars psa Ha CXOAUMOCTD U PACXOIUMOCTE Z on+5
n=1

= 5n+1
3aganue 42. Uccnenosars psa Ha CXOAUMOCTD M PACXOIUMOCTD Z a3
n=1

2. KommjiekTol OLCHOYHBIX MaTe€pHuaJoB JJId IPOBCACHUA IK3aMECHa

Bapuanrt 1

Bonpoc: Ilpenensl. TexHuka BBIYUCIEHUS TPENEIIOB.
_ 1 =5
3aoanue 1. HaiiTi Tpon3BOAHYIO0 QYHKIUH Y= Exg — 2y/x+=,
X

= 5n+1

3aoanue 2. ViccnemoBaTh psijl HA CXOAUMOCTh U PACXOJIUMOCTh Z on+3
n=1




3aoanue 3. Ctynent 3Haet 20 u3 25 BonpocoB nporpammbl. HaiiTi BEpOATHOCTH TOTO, YTO CTYJEHT
3HAET NPEJIJIOKEHHbIE EMY 3K3aMEHATOPOM TPHU BOIPOCA.

Bapuant 2
Bonpoc: HenpepsiBHOCT QyHKIHiA. [Ipon3BoHAS, TEOMETPUYESCKHIA CMBICIT.
3adanue 1. Marepuanbaas Touka Macchl M BHKETCS IPAMOIMHENHO COTIIACHO YPABHEHHUIO

s =t +3t*. Haiitu cury F = mMa, neiicryromyro ua a1y Touky, B Moment Bpemenn [ = 3.
4x° —4x° - x* ]
———— (X

4

3aoanue 2. HaiiTu HeoIpeACICHHBI HHTETPaJ: J'(
X

3aoanue 3. B ypue naxoasarcs 30 mapoB, u3 HUX 15 6emnbix, 8 yepHbIX U 7 KpacHbIX. OnpenenuTtsb
BEPOSTHOCTH W3BJICYCHHUS KPACHOTO WJIM YEPHOTO IIapa.

Bapwuant 3

Bonpoc: Ilnomanpb miockoi Gurypsl (reoMeTprHuecKoe NpUI0KEeHNE OMPEeIEHHOTO HHTErpasia)
3aoanue 1. Haiitu npousBoanyto GyHkuu f(x) = Sx24 3sinx +2

3aoanue 2. ]Ipa cTpenka HE3aBUCUMO JIPYT OT JIpyra CTPEJIAIOT MO OAHOM U TOH K€ LIeTH.
BepostHocTs monaganust 1uist mepBoro crpeinka pasHa 0,8; mis BToporo - 0,9. Halitu BeposTHOCTD
MOPaKEHUSI LIETU Cpa3y JIBYMs CTPEIKaMHU.

3aoanue 3. Haiinute o6beMHEHNE, IEPECEUEHHE U Pa3HOCTh MHOKecTB A U B, eciin A= {2; 3; 5}
B={1,2,4.6}.

Bapuant 4

Bonpoc: TlpousBoanas pyHkuuu, e€ GU3NIECKUuil CMBICII.

3aoanue 1. Pemuts quddepeHnnanbHoe ypaBHEHHE C pa3ACISIONIMMUCS TepeMEeHHBIMU: 2XdX —
3dy =0.

3aoanue 2. MatepuanbHasi TOUKa JBUKETCS MPSIMOJIMHEWHO COTIIACHO YPaBHEHUIO

1 1 .
S = Zt4 + §t3 —t+4. Haifti cKopocTb 3a 2 CEKyHIBL.

3aodanue 3. JlaHbl KOMIUIEKCHBIE uncna: Z1=8-51 u Z,=3+5i. Haiigure cymmy, pa3HOCTS,
NPOU3BEACHUE U YaCTHOE Z1 U Zo,

Bapwuanr 5

Bonpoc: VInTepBajibl MOHOTOHHOCTH (YHKIMU. DKcTpeMyM (pyHKiuu. Hanbosnpliee 1 HauMeHblee
3HaueHus QyHKIUH.

3adanue 1. Haiimute oObequHEHNE, TIEpeceueHre U pa3HOCTh MHOXKECTB A u B, ecniu A= {3;5;7;9}
B={4;5:6;7;8}.

3adanue 2. Haiiti nuomans GUIypsl, OrpaHHUEHHOM THHUAME ¥ = —x~ + x 1 ¥ = 0,

3adanue 3. Haiiti npoussomnyio byHkimn ¥ = 3ctgx + 2x — 3x°,

BapuanT 6

Bonpoc: Obmas cxema uccnenoBanus Gpyakiun. [loctpoenue rpaduka GpyHKImm.

3aoanue 1. Jlanpl KoMIUIeKCHbIe umcna: Z3=4-3i u 7,=3-2i. Haiinute cymmy, pa3HOCTb,
NPOU3BEACHUE U YaCTHOE Z1 U Zo,

= 5n+1

3aoanue 2. ViccniemoBaTh psii HA CXOAUMOCTh U PACXOJIUMOCTh Z m
n=1

3aoanue 3. Cpeau 100 noTepeiiHbIX OMIIETOB €CTh 5 BHIMTPHIIHBIX. HaliTh BEpOsATHOCTH TOTO, UTO
2 Haynady BEIOpaHHBIE OMIIETa OKAXKYTCS BHIMTPBIITHBIMHU.

Bapuant 7
Bonpoc: HeonpeneneHHbii uaTerpan. HemocpeacTBeHHOE HHTEIPUPOBAHUE.



2x4 —4x3 +2x°
XZ

dx.

3aoanue 1. Halitn HeonpeneaeHHbIN HHTETpal: I

3aoanue 2. B ypue Haxonsarcs 30 mapoB, u3 HuX 15 6enbix, 8 uepHbIX U 7 KpacHbIX. OnpeeTuTh
BEPOSITHOCTh U3BJICYCHUSI KPACHOTO MJIM YEPHOTO I1apa.

3aoanue 3. Haiitu npousBoaHyto GyHKIMU v = 5 cosx + x + 2x

Bapuanr 8
Bonpoc: Onpenenennsiii UHTErpajl. BorduciieHre HHTETpajioB METOOM 3aMEHbI IEPEMEHHOM.
3adanue 1. llepeBeanTe KOMIUIEKCHOE YHCIIO U3 TPUTOHOMETPUUECKON (DOPMBI B aIredpanyecKyro

o 2m - - 2m
U OTMETHTE HA KOMIIJICKCHOU IMIIOCKOCTU Z= -2(COS? + |‘S|n?).

3aoanue 2. Haiigure o0ObeqHEHNE, IEPECCUECHUE U PA3HOCTh MHOKECTB A U B, eciiu A= (-3;7),
B=(4;8).

-’:3:_}—53:3

—ax" 4+
3aoanue 3. 3adanue 3. BeIUUCIUTH HEONPEACICHHBIN HHTETPa f ——dx
2

BapuanT 9

Bonpoc8. Omnpenenennblil uuTerpai. Borurcienue onpeneaeHHOro HHTerpaia.
3aoanue 1. JlaHbl KOMILIEKCHBIC Yyucaa: Z;=5-2i u z,=3-3i. Haiiaure cymMmy, pa3HOCTb,
MIPOU3BE/ICHUE U YAaCTHOE Z1 ¥ Z),

2x* —4x3 4+ 2x%2

3aoanue 2. HaiiTu HeoNIpeACICHHBI HHTETPaJ: I X2

3aoanue 3. Cpenu 100 norepeiHbIX OMIIETOB €CTh 5 BRIUTPBIMIHBIX. HaliTH BEpOsITHOCTB TOTrO, UTO
2 Haynauy BbIOpaHHbBIE OMIIETa OKaXKYTCSl BBIUTPHIIITHBIMH.

Bapuant 10

Bonpoc: I'eomeTprdecKkuil CMBICII ONPEIETIEHHOTO UHTErpaa.

3aoanue 1. Jlanbl KOMIUIEKCHBIE uncna: Z1=2-31 u Z,=7-2i. Haiinure cymmy, pa3HOCTb,
IPOU3BEJCHNE U YACTHOE Z1 U Zp,

3adanue 2. Haiiti nponssoanyio byskimm. ¥ = (5x — 4)(2x* — 7x + 1),

= 5n+1

3aoanue 3. ViccnienoBaTh psifl HA CXOAUMOCTh U PACXOJIUMOCTh Z m
n=1

Bapuanr 11

Bonpoc: IlpunoxxeHust UHTErpaia K pelieHUIo PUKIIaIHbIX 3a1ad.

3aodanue 1. JlaHbl KOMILIEKCHBIC uncna: Z;=2-51 u 2,=1+2i. Haiinute cymmy, pa3HOCTb,
NIPOM3BEACHNE W YaCTHOE Z1 U Z2,

3adanue 2. Haiiti npoussoanyto ¢pyskmuu. y = (2x* —7x +1) - Inx,

3aoanue 3. MatepuaiibHasi TOUKA JABMKETCS MIPSIMOJIMHEHHO COTJIACHO YPABHEHUIO

1 .
S= gtg —3t® + 4. HaifTu MOMEHT BpEMEHH t, xorma CKOPOCTb M YCKOPEHUE TeJla PaBHbI HYIIIO.

Bapuanr 12

Bonpoc: 3anaun, npusosmme k nuddepeHnuanbapM ypaBHeHUAM. b depeninansabie
YPaBHEHMS C Pa3eIIIOUIMMHUCS IEPEMEHHBIMH.

3aoanue 1. Jlanbl KOMIIEKCHBIC uucha: Z;=1+3i u z,=7-2i. Haiinute cymmy, pa3HoCTb,
NPOU3BEACHUE U YaCTHOE Z1 U 2o,

3aoanue 2. HaiiTi HEOIIpeIeI€HHBIH MHTETPAIL: J. (2x* + 5VX + 2)dx.



3aoanue 3. Pemnth nuddepeHnuanibHoe ypaBHEHUE C pa3ICIISIONIMMUICS IEPEMEHHBIMH 6x°dx

+3 g,
y
Bapuanr 13

Bonpoc: JluneitHble 0JHOPOIHBIC YPAaBHEHHUS BTOPOTO TOPSKA C IIOCTOSIHHBIMHU KO3 PHUITEHTaMU.
3aoanue 1. Jlanbl KOMILIEKCHBIC uncna: Z1=2-31 u Z;=7-2i. Haliagure cymmy, pa3HOCTb,
NPOU3BEJICHNE U YACTHOE Z1 U Zp,

3adanue 2. Haiitu npomssoanyto bynkumn. ¥ = (5x — 4)(2x* — 7x + 1),

= 5n+1

3aoanue 3. HCCJ’IGI[OB&TB pAd Ha CXOOAUMOCTB U PACXOJUMOCTDb Z m
n=1

Bapuanr 14

Bonpoc: Yucnosble paasl. CXOAUMOCTb M PACXOIUMOCTb YHUCIIOBBIX PSIOB.
B 1 =5
3aoanue 1. HaiiTi mpon3BoiHYI0 QYHKIUHN Y= EKE — 243+,
X

= 5n+1

3aoanue 2. Hccnenosath pAd Ha CXOOAUMOCTB U PaCXOJUMOCTD Z m
n=1

3aoanue 3. Ctynent 3Haet 40 u3 45 BonmpocoB nporpammsl. HaliTH BEpOATHOCTB TOTO, YTO CTYIEHT
3HAET NPEIOKEHHBIE My 9K3aMEHATOPOM TPH BOIIPOCA.

Bapuant 15

Bonpoc: ITpusznak cxogumoctu Jlanambepa. 3HakorepeMeHHbIE psabl. AOCOIIOTHAS U YCIIOBHAS
CXOJIUMOCTD PSJIOB.

3aoanue 1. Marepuanbaas Touka Macchl M BHKETCS MPAMOIMHENHO COTTACHO YPABHEHHUIO

s =t° +3t®. Haiitu cury F = Ma, neiicryromyro ua a1y Touky, B MomenT Bpemern [ = 3.
4x° —4x° —x* de

3aoanue 2. HaitTu HeoNpeiCIEHHBIA HHTETPaJl: J'( "
X

3aoanue 3. B ypue Haxonatcs 30 mapoB, U3 HUX 15 6embiX, 8 yepHbIX U 7 KpacHbIX. OnpenenuThb
BEPOSATHOCTH U3BJIEUEHUSI KPACHOTO WJIM YEPHOTO 11apa.

Bapuant 16

Bonpoc: Tlpusnak cxonumoctu [lanambepa. 3HakonepeMeHHbIe psiibl. AOCOIIOTHAS U YCIOBHAs
CXOIUMOCTB PSIZIOB.

3adanue 1. Haiiti npoussoanyto Gpyukimn f(x) = 5x% + 3sin x + /2.

3aoanue 2. Ja cTpenka HE3aBUCUMO JPYT OT Apyra CTPENSIOT M0 OJHOM U TOH e LeH.
BepostHocTh monaganus it nepBoro crpeinka pasHa 0,8; piist Broporo - 0,9. Haiiti BeposSITHOCTH
MOPAXEHMSI LIETU CPa3y IABYMs CTPEIKAMHU.

3aoanue 3. Haiinute o0beIMHEHNE, TIEpecCEeUeHNe 1 Pa3HOCTh MHOKeCTB A u B, ecin A= {2; 3; 5}
B={1,2,4,6}.

Bapuant 17

Bonpoc: Onepanyu HaJg MHOKECTBAMH.

3a0anue 1. Pemuts quddepeHnnanbHoe ypaBHEHHE C pa3AeSOIIMMUCSA TepEMEHHBIMU: 2X0X —
3dy =0.
3adanue 2. MatepuaibHasi TOUKa ABMKETCS MPSIMOJIMHEHHO COTJIACHO YPABHEHHUIO

1 1 N
s= Zt4 + §t3 —t+4. Haliti CKOpPOCTB 3a 2 CEKyHIBL.



3a0anue 3. Jlanbl KOMITIEKCHBIC yncia: 23 =8-5i u 2,=3+5i. Haiigure cymmy, pa3HOCTb,
[IPOU3BEACHUE U YACTHOE Z1 U 77,

Bapuanr 18

Bonpoc: Victopust BOSHUKHOBEHHS MOHATUS Tpada. 3a1auu, NPUBOASIINE K TOHITUIO rpada.

3aoanue 1. Haitnure oObeTMHEHHE, TTIEpECEUCHUE M Pa3HOCTh MHOKECTB A 1 B, ecniu A= {3;5;7;9}
B={4;5;6;7;8}.

3aoanue 2. Haiiti miomans GUrypsl, OrpaHMueHHON JIMHUSAMH ¥V = —x~ +xun ¥ = 0.

3adanue 3. Haiitu npousBoanyto GyHKmuu ¥ = 3ctgx + 2x — 3x°,

Bapuant 19

Bonpoc: Onpenenenne rpada, BUabl rpadoB: MOJTHBIC, HEIIOIHBIE. DJIEMEHTHI I'padbl: BEPIIUHBI,
pebpa; cTerneHb BEPIIMHBI.

3aoanue 1. Jlanel KOMIUIeKCHbIe umcna: Z3=4-3i u Z,=3-2i. Haiinute cymmy, pa3HOCTb,
MIPOM3BE/ICHUE U YAaCTHOE Z1 ¥ Z),

2 5n+1

3aoanue 2. Hccnenosath pAd Ha CXOOAUMOCTB U PaCXOJUMOCTD Z m
n=1

3aoanue 3. Cpenu 100 norepeiHbIX OMIIETOB €CTh 5 BBIMIPHIIHBIX. HailTu BEpOSITHOCTH TOTO, UTO
2 Hayzauy BBIOpaHHBIE OMIIETa OKAXKYTCSl BBIUTPHIIIHBIMH.

Bapwuant 20
Bonpoc: KomOunaropuka. Pa3menienus, nepecTaHOBKU U COUCTAHUS.

2x4 —4x3 +2x°
XZ

3adanue 1. Haiitu HeomnpeneaeHHbIH HHTETpall: I dx.

3adanue 2. B ypue Haxoasatcs 30 mapos, u3 Hux 15 6enbix, 8 yepHbIX U 7 KpacHbIX. OnpeaenuTsb
BEPOSITHOCTH U3BJICUEHUS KPACHOTO MJIM YEPHOT'O 1Iapa.

3adanue 3. Haiitn npoussoanyro GyHkuuu y = 5 cosx + /x + 2x

Bapuant 21

BOI’lpOC.’ IToHsTHE COOBITHSA U BCPOATHOCTHU COOBITHS. HOCTOBepHBIe 1 HEBO3MOYKHBIE COOBITHS.
Knaccuuaeckoe OIpeaAcICHNUEC BEPOATHOCTH.

3adanue 1. IlepeBeanTe KOMIUIEKCHOE YHCIIO U3 TPUTOHOMETPHUECKOH (hOPMBI B alreOpandecKyro

v 2m - - 2
U OTMETHTE HA KOMIIJIEKCHOU ITJIIOCKOCTHU Z= '2(COS? + |‘S|n?).

3aoanue 2. Halinure oObeIMHEHUE, TIEPECEUCHUE U PA3HOCTh MHOXKECTB A U B, eciiu A= (-3;7),

B=(4;8).

-’:_7{'1—5.1'3

2%+
3adanue 3. BoIUCINTD HEOIPEIEICHHBIN HHTETPAJ f —— —dx
xi

Bapuanr 22

Bonpoc: Teopema cnoxeHns BepossTHOCTEN. Teopema yMHOXKEHUS BEPOSTHOCTEM.

3aoanue 1. Jlanbl KOMIIEKCHBIE yucha: Z1=5-2i u z,=3-3i. Haligure cymmy, pa3HOCTb,
NPOU3BEACHUE U YaCTHOE Z1 U 2o,
4 3 2
2X" —4X° 42X

3aoanue 2. Haiitu HeonpeieIeHHBI HHTETPaJ: J. x2




3aoanue 3. Cpenu 100 noTepeliHbIX OUJIETOB €CTh 5 BRIMTPHIIIHBIX. HailTH BEPOATHOCT TOTO, YTO
2 Haynauy BbIOpaHHbIE OMIIeTa OKXXKYTCS BEIMTPBIIIHBIMU.

Bapuanr 23

Bonpoc: IlpumeHenne TeOpruu BEPOSTHOCTHU NPH PELICHUH PO EeCCHOHATBHBIX 33/1a4.
3aoanue 1. Jlanbl KOMILIEKCHBIC uncna: Z1=2-31 u Z,=7-2i. Haliagure cymmy, pa3HOCTb,
NPOU3BEJICHNE U YACTHOE Z1 U Zp,

3adanue 2. Haiitu npomssoanyto bynkumn. ¥ = (5x — 4)(2x* — 7x + 1).

= 5n+1

3aoanue 3. ViccnenoBaTh psijg HA CXOAMMOCTh U PACXOJIUMOCTh Z on+3
n=1

Bapuant 24
Bonpoc: Cnyuaiinas BenuuuHa. /{ucKpeTHas 1 HeNpepbIBHAA CilydyaiiHble BEIMUMHBL. 3aKOH
pacripesiesieHus CIy4aiHOM BEJTMYUHBI.

3aoanue 1. JlaHbl KOMIIEKCHBIC Yyncha: Z;=2-5i u z,=1+2i. Haiinute cymmy, pa3HoCTb,
MIPOU3BE/ICHUE U YACTHOE Z1 ¥ Z),

3adanue 2. Haiiti npomssoanyto Gynkumn. ¥ = (2x* —7x + 1) - Inx,

3aoanue 3. MarepuanpHas TOUYKa ABMXKETCS IPSIMOJIMHENHO COIVIACHO YPaBHEHUIO

1 o
5= §t3 —3t° + 4. HaiiTu MOMEHT BpeMeHI |, KOrZia CKOPOCTb H yCKOPEHHE Tela.

Bapuant 25

Bonpoc: MatemaTndeckoe 0KuJJaHue JUCKPETHOM CIIy4aiiHOW BEJIMYMHBI.

3aoanue 1. Jlanbl KoMIiekcHbIe uucna: Z;=1+3i u z,=7-2i. Haiinute cymmy, pa3HOCTb,
NPOU3BEACHUE U YaCTHOE Z1 U Zo,

3aoanue 2. HaiiTn Heonpe ieIeHHbIN MHTErpa: J. (2x* + 5VX + 2)dx.

3aoanue 3. Pemmith nuddepeHinanibHoe ypaBHEHNE C Pa3ACIISIONIMUCS TEPEMEHHBIMHU 6x°dx

3o,
y
BapuanT 26

Bonpoc: [lucniepcust cimydaiitHOM BenuuuHbl. CpeHee KBaApaTUYHOE OTKJIOHEHHUE CIIy4aiiHON
BEJINYUHBI.

3aoanue 1. Jlanbl KOMIIEKCHBIC yucha: Z1=2-3i u z,=7-2i. Haligure cymMmy, pa3HOCTb,
IPOU3BEJCHUE U YACTHOE Z1 U Z).
3adanue 2. Haiiti nponssonyo Gpyrkimm. ¥ = (5x — 4)(2x* — 7x + 1),

> on+1

3aoanue 3. ViccnemoBaTh psifi HA CXOAUMOCTh U PACXOJIUMOCTh Z on+3
n=1

Kpurepuu ouenku

OueHnka «5» «OTJIMYHO» - NP OTBETE HA TEOPETHUUECKUE BOIMPOCHI 00yYaroluics
MOKa3bIBA€T MOJHBIE M TIyOOKHE 3HAaHWSA MPOrPAMMHOIO Marepuaina, JIOTUYHO U
apryMEHTUPOBAHO OTBEYACT HA ITOCTABJICHHBIM BOIPOC, & TAKKE JOINOJHHUTEIIbHBIE
BOMPOCHI, MOKA3bIBAET BBICOKUN YpPOBEHb TEOPETHYECKHX 3HAHUU; O0O0ydarommuiics
CAMOCTOSITEJIbHO M MPaBUIBHO pelaeT ydyeOHO-NpOo(ecCHOHANIbHYIO —3ajauy,



YBEPEHHO, JIOTHYHO, MOCJIEA0BATEIILHO U apTyMEHTHPOBAHO OTBEYAeT Ha BOMPOCHI,
UCTIOJIb3Y$ TIOHATHS, CChIIAsICh HA HOPMAaTUBHO-TIPABOBYIO 0a3y.

Ounenka «4» «XOpouIo» - IPU OTBETe Ha TEOPETHUYECKHE BOMPOCHI OOydarouuiics
NOKa3bIBaeT IIyOOKME 3HAHUS MPOTPaMMHOTO MaTepuaa, TPaMOTHO €ro H3Jaraer,
JIOCTATOYHO TIOJHO OTBEYAaeT Ha IIOCTAaBJICHHBIH BOMNPOC U JIOMOJIHUTEIbHBIC
BOIIPOCHI, yMeNo (GOPMYIHPYET BBIBOJBI; B TOXKE BpEMsl IpU OTBETE JOIMyCKaeT
HECYIIECTBEHHBIE MOTPEITHOCTH; OOYUYaIOIIUICS CaMOCTOSTETbHO W B OCHOBHOM
NPaBUIbHO pelaeT ydyeOHO-NPO(ecCHOHANbHYIO 3a/ady, YBEpEHHO, JIOTHYHO,
MOCJIEZIOBATEIHHO U apTYMEHTHPOBAHO OTBEYAET HA BOMPOCHI, UCTIOIB3YsI MOHSATHSI.
Ounenka «3» «yI0BJIE€TBOPHUTEIbLHO» - MPH OTBETE HAa TEOPETUYECKHE BOMPOCHI
OOy4aroluiicsl MOKa3bIBA€T JOCTATOYHBIC, HO HE TNIyOOKHE 3HAHUSA MPOTrPAMMHOIO
MaTepuaia; Mpu OTBETE HE JIOMYyCKaeT rpyObIX OMIMOOK WM MTPOTUBOPEUHi, OHAKO B
dbopMynupoBaHMH OTBETa OTCYTCTBYET JIOJDKHAs CBSI3b MEXKAY aHAIHM30M,
apryMeHTaluueil M BBIBOJAMH; JUIsl IOJYy4YEHUs TMPAaBUIBHOTO OTBETa TpedyeTcs
YTOYHSIONIME  BOMPOCH;  OOydYaloIIMHCA B  OCHOBHOM  pemiaeTr  y4yeOHo-
npo(ecCHOHANBHYIO  3a/auy, JOIyCKaeT HECYIEeCTBEHHbIE OIIMOKH, CJ1abo
apryMEHTUPYET CBOE PEILIEHUE, UCII0Nb3Yys B OCHOBHOM MOHSATHS.

OneHka «2» «HeyAOBJIETBOPUTEJIbHO» - IIPU OTBETE Ha TEOPETUUYECKHE BOIPOCHI
JlaH HENOJHBIA OTBET, NPEICTaBISIONIMNA COOOW pa3po3HEHHBbIE 3HAHUS IO TEME
BOIIPOCA C CYIIECTBEHHBIMU OIIMOKAMH; OOy4alolluiicss He pemm1 ydeOHo-
PO ECCUOHANIBHYIO 3a/1auy.
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