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1. O01Me noJioKeHus

KOHTpOJIBHO-HSMGPI/ITeHBHBIG MaTepHraibl NIPCAHASHAYCHBI IJId KOHTPOJIA U
OLICHKH 06p330BaT€J'IBHLIX ,ZIOCTI/I}I(eHI/Iﬁ 06yqa}0m1/1xc;[, OCBOMBHIHX IIPOTpaMMy

y4eOHOM TUCIUIUTMHBI «MaTemMaTrKay.
KM BKJIFOYAOT

KOHTPOJIbHEBIC

MaTcpHralibl JJIA IIPOBCACHUSA

MIPOMEXKYTOUHOM aTrTecTauu B (popMe sk3ameHa (2 cemecTp).

2. Pe3y.]1]>TaTl>I 0CBOCHMA JUCHUIIMHBI, ITOAJICKAIIIUE IPOBEPKE

Oceoennvie ymenusi

Yceoennwvie 3nanusn

BIaACHUC MCETOAAMM JOKa3aTCIbCTB H
AJIrOpuTMOB  pCHICHHA, YMCHHC HX
INPUMCHATH, ITPOBOJAUTL JOKA3aTCIbHBIC
PaACCyKIACHUA B XO4€ PCIICHUA 3a1a4,

NpEACTaBICHUSI O MaTeMaTUKe Kak
YacTH MHPOBOM  KYJIBTYpbIM MeECTE
MaTeMaTUKU B COBPEMEHHOMU
UUMBUIIM3AIMM,  CIIOCO0AaX  OMUCAHUs
SIBJICHUIA peanbHOro MUpa  Ha
MaTEMaTUYECKOM SI3bIKE;

BJIAJICHUE CTAHAAPTHBIMU IPUEMaMHU
peLICHUS palMOHATIBHBIX 151
VppalHOHAIbHBIX, IMOKA3aTEIbHBIX,
CTETEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHUM U HEPABEHCTB, UX CUCTEM;

NpCaACTaBJICHUA 0 MAaTEMAaTHYCCKHUX
IIOHATHUAX KakK Ba)KHEHIIINX
MaTEMAaTHYCCKHUX MOACIIX,
MO3BOJIOINNX OIIKMCbIBATHL MW HU3y4daTb
Pa3HbIC IPOLCCCHI U ABJICHUA,

YMEHUSAXAPAKTEPU30BaTh  IOBEICHUE
(GyHKUMNA, UCTIOJIB30BaHUE MOITYYEHHBIX
3HAHUM I ONMCaHUsT M aHajau3a
peaIbHBIX3aBUCUMOCTEM;

MPENCTABICHUS 00 OCHOBHBIX TMOHATUSX
MaTeMaTHYeCKOroaHaan3a u nux
CBOMCTBAX;

BJIA/ICHNE OCHOBHBIMU HOHSTUAMH O
IUIOCKUX U IPOCTPAHCTBEHHBIX
F€OMETPUYECKHUX durypax, 170:¢
OCHOBHbLIX CBOMCTBAax;

YMEHHsI paclo3HaBaThb F€OMETPHUUECKUE
burypsl Ha uepTexax, MOJCISIX U B
pearibHOM MUDE; NpUMEHEHNE
U3YYEHHBIX CBOICTB TI€OMETPUYECKHX
buryp U bopmyn TUISL
PELICHUATEOMETPUYECKUX  3a7ad U
3a]1a4 C MPAKTUUYECKUM CO/IEpKAHUEM,;

IPEACTAaBICHUs O  Ipoueccax Hu
SBJICHUSX, HMMEIOIIUX BEPOATHOCTHBIN
Xapaxrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSAX B PEAaJIbHOM MHUPE,
OCHOBHBIX IOHSTUAX JJIEMEHTAPHOMU
TEOPUU BEPOSATHOCTEN

YMEHUS  HAaXOOuTb W  OLECHUBATH
BEPOATHOCTH HACTYIUICHUS COOBITUH B
IIPOCTEUIINX MPAKTUYECKUX CUTYaLHIX
u OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYHH

[InaHupyemble  JIMYHOCTHbIE
o0pa3oBaTeNIbHOI MPOrpamMMBbl:
JIP 3. Cobmronaromuii ~ HOPMBI

pe3yJbTaThl B

IPaBONOPSIKA,

X0I¢€ pcajm3anun

CHEAYIOIINM  Hjaeanam




TPaXXJIAHCKOTO 00IIecTBa, oOecrieueHusi 0€30MacHOCTH, TIpaB M CBOOO rpakaaH
Poccuu. JlossibHBIN K yCTaHOBKAaM U MPOSIBICHUSAM MPEACTABUTENEH CyOKYIbTYP,
OTVIMYAKOUIMKA UX OT TPyl C JAECTPYKTUBHBIM M JEBHAHTHBIM MOBEICHUEM.
JIeMOHCTpUpYIOIIMKA HENPUATHE W NPEAYNPEKIAOIMNI  COLUAIBHO OIMACHOE
noBeAeHue okpyxaroimux. (s Bcex cnenuanbHOCTEN)

JIP 4. ITposiBisitoliiii. ¥ IEMOHCTPUPYIOIIUMK yBaXKEHUE K JIIOASM TpyAa,
OCO3HAIOIIUK IIEHHOCTh COOCTBEHHOrO Tpyaa. Crpemsuiics kK GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
caena». ([ns Bcex crnenaibHOCTEN )

JIP 13. BeiOuparomuii ONTUMaIbHBIE CHOCOOBI pElIeHHs NPOQPECCHOHATbHBIX
3a/lay Ha OCHOBE YBa)KCHUS K 3aKa34MKy, MTOHUMaHUs ero nmotpedbnocreit. (54.02.01
Ju3aiiH (B IpOMBIILIEHHOCTH ) )

JIP 13. JleMOHCTpUPYIOIIUNA TOTOBHOCTh M CIIOCOOHOCTh BECTH JAHAJIOT C JPYTHMMHU
JIOJbMHU, JOCTUTaTh B HEM B3aMMOIOHMMAHUS, HAXOAWTh OOIIME IeNau U
COTPYJIHUYATH JIJIs1 UX JOCTHKEHUS B podeccuonanbHol aesitenbHocTd. (10.02.05
Ob6ecnedyenre UHPOPMALIMOHHOM 0€30MACHOCTH ABTOMATU3UPOBAHHBIX CUCTEM )
JIP 13. IeMoHcTpupyonuid ymeHue 3gp¢GheKTHBHO B3aMMOACHCTBOBATh B KOMaH/IE,
BECTH JUAJIOT, B TOM YHUCJIE C UCTOJb30BaHUEM cpeAcTB komMmyHuKkaiuu.( 09.02.07
NudopmanmoHHbie CUCTEMBI U MPOrPaMMHUPOBAHUE)

JIP 15. [lpu3Haromuii 1IEHHOCTH HENpPephIBHOIO 00pa30BaHus, HEOOXOIUMOCTh
MTOCTOSTHHOTO COBEPIIIEHCTBOBAHUS M CAMOPA3BUTHUS;, YIIPABIISIOMINA COOCTBEHHBIM
mpoecCHOHANTBHBIM pa3BUTHEM, pPE(BIECKCHBHO OICHUBAIOMIUNA COOCTBEHHBIN
KU3HEHHBIA U TIpodeccruonanbhbiil onmbIT. (44.02.02 [IpenonaBanre B Ha4adbHBIX
KJIaccax)

JIP 17.CriocoOHbBIN BBIIBUTaTh AJIbTEPHATUBHBIE BapHUaHThI JEHCTBUN C LIEIBIO
BBIPAOOTKH HOBBIX ONTHMAIBHBIX AJTOPUTMOB; TO3UITMOHUPYIOMUNA Ce0sl B CETH
KaK pE3yJbTaTUBHBI M NPHUBJIEKATENbHBIM YYAaCTHUK TPYIOBBIX OTHOIICHUM.
(08.02.01 CtpouTenbCcTBO M HKCIUTyaTalnus 3AaHuid U coopykenwii, 08.02.11
VYnpaBnenue, 3KCIuTyatanus U 00CiIy>KMBaHUE MHOTOKBaPTHUPHOTO JIOMa)

3. U3MmepureibHble MaTepuajbl sl OLEHMBAHHUS Pe3yJbTATOB OCBOEHUS
y4eOHOH TUCHUNIMHBI

3.1. 3apanus AJ19 NPOBeAeHUS IK3aMeHa
@®opma 3K3aMeHa: YCTHBII — 10 OmieTam

YcioBus BbINOJHEHHUS 321aHUS
1. MecTo (Bpemsi) BBITIOJIHEHUS 3a/IaHUs: KAOMHET MAaTEeMAaTUKH U MaTeMaTHIECKIX
nucturiag (307).
2. MakcumanbHO€E BpeMsl BBIOTHEHUS 3a1aHus: 30 MUH.
3. Ucrounuku wuH(OpMaIMM, pa3pelIeHHbIE K HCIOJB30BAHUIO Ha 3K3aMEHE,
000py/10BaHUE: KAHLIEISPCKUE PUHAAIIEHKHOCTH (pyUuKa,KapaHallin).



Pa3pemieHHbIX ~ MCTOYHMKOB HMH(pOpPMAUU MO JAaHHOW JUCLUUIUIMHE HE
IIPETYCMOTPEHO.

IlepeyeHb TeOpeTHYECKHX BONPOCOB
1.Ilonsitue pyukiuu. CriocoObl 3a1anust GyHKITUH.
2.0mnpenenenue U cBorcTBa QYHKIIMU y = Sin X U ee TpaduK.
3.0mnpenenenrie U CBOMCTBA (PYHKIIMU Y = COS X U €€ rpaduk.
4.0Onpenenenue 1 cBOMCTBA QYHKIUU Y = tg X U ee rpaduk.
5. Tpuronomerpuueckue GyHKIMH TBOHHOTO apryMeHTa.
6. Tpuronomerpuueckue GyHKIIMH MTOJOBUHHOTO apryMEHTa.
7.3aBUCUMOCTD MEX]Ty TPUTOHOMETPUUECKUMH (DYHKLIHUSAMH OJHOTO U TOTO K€
aprymMeHTa.
8.@opMyIIbl CHHYCA U KOCUHYCA CYMMBI JIByX apTyMEHTOB
9.®opMyIIbl TAHTEHCA CYMMBI JIBYX apIyMEHTOB.
10.®opmyna npuBeaeHus (yribl T+o).
11.®opmyna npuBeaeHus (yrinl n/2+ o).
12.®opmyina npuBeaeHus (yrisl 3 m/2+ o).
13.®opmyna npuseaeHus (yribl 2 m/+ o).
14.Pemienue ypaBHeHU BUAA Sin X = a.
15.Pemienne ypaBHeHUH BUa COS X = a.
16.Pemienue ypaBHeHHil Buaa tg X = a.
17.Pemienne ypaBHeHui Buaa ctg x = a.
18.0npenenenue, cBOWCTBA, rpaduK (QYHKIMH: y= arcsin X.
19.0mnpenenenue, cBOMCTBA, TpaduK (PYHKIIUU: y= arccos X.
20.0Onpenenenue, cBoWcTBa, rpaduk (yHKIUU: y= arctg X.
21.0npenenenue, cBoicTBa, rpaduk (yHKIUHU: y= arcctg X.
22 .Ilpocreiiiue TpUroHOMETPUYECKHUE HEPABEHCTBA (Sin X < a).
23.IpocrTeiiiive TPUroHOMETPUUECKIE HEPABEHCTBA (COS X < a).
24 IlpocrTeiiiive TPUrOHOMETPUYECKHE HEPABEHCTBA (tg X < a).
25.Ilpocreiime TpUroHOMETpUIECKHE HEPABEHCTRA (Ctg X < a).
26.11paBusna BbIYMCICHUS TPOU3BOIHOM.
277.1'eoOMeTpUYECKUA CMBIC TPOU3BOJHOM: MPOU3BOIHAS B TAHHOM TOYKE.
28.I'eoMeTpUYECKUA CMBIC TPOU3BOJHOM: YPABHEHUE KaCATEIbHOM.
29.I'eomeTpuYECKUd CMBICI POU3BOIHOM: YIOJI MEXKIY MPSMBIMHU.
30.®u3nYeCcKHil CMBICT MPOU3BOIHOM.
31.9xcTpemymebl dhyHkInid. [IpaBuia HaX0XACHHS UX C TTIOMOIIBIO POU3BOTHOM.
32.Bo3pacranue u yobiBaHue (QyHKIUU.
33.HauOomnpliee 1 HaMMeHbIIIee 3HaUeHNEe QYHKITIH.
34.0Onpenenenune nepsooOpazHoil. [Ipumepsi.
35.I1paBuia HaX0XA€HUS IEPBOOOPA3HBIX.
36.Unterpan. ®opmyna HeroTona-JIeioHuA.
37.1lenbie, paliOHAIbHBIE U ACHCTBUTEIIbHBIE YUCIIA.
38.Apudmerrnueckuii KOpeHb HaTypaabHOU cTenenu. Ero cBoiicTaa.
39.Crenenb ¢ palluOHAIBHBIM U JEHCTBUTEIBHBIM ITOKA3aTEIEM.
40.Uppanmonanbabie ypaBHeHUS. CIOCOOBI MX pELICHMUS.



41.MpparnmoHaibHbIE HEPABEHCTBA U CIIOCOOBI UX PEIICHUS.

42 .IlokazatenbHas ¢pyHkuus. E€ cBolicTBa u rpaduk.
43.Tloka3aTenbHble ypaBHEHUS. BUbI 1 cIOCOOBI pellIeHuUS.

44 Tloka3aTenbHble HEpaBeHCTBA. Buibl U ciocoObl penieHusl.
45.11pousBoHas nmokasareybHOM GpyHKImMU. Yuco e.
46.JIorapudMbl ¥ UX CBOWCTRBA.

47 Jlorapudbmuueckas pynkuus. E€ cBoiicTBa u rpaduk.
48.Jlorapudmuueckue ypaBHEHUS U CIIOCOOBI MX PEIICHHUS.
49.JlorapudMuueckrie HEpaBEHCTBA U CIIOCOOBI UX PEIIICHUSI.
50.IIpousBoanast morapu@mMuueckoi GyHKIIH.

51.Crenennast yHKIUS 1 €€ IPOU3BOTHASL.

52.@akropuait. Yucao nepecTaHOBOK JIEMEHTOB YIOPSAI0UEHHOIO MHOKECTBA.
53.CoueTaHus 3JIEMEHTOB YIOPSI0YEHHOTO MHOYKECTBA.

54.Yucno pa3MenieHuii 3J1EMEHTOB YIIOPSAOYEHHOTO MHOKECTBA.
55.I1oHsTHE Cy4yaliHOTO, IOCTOBEPHOT'0, HEBO3MOYKHOT'O COOBITHIA.
56.Knaccuueckoe onpeierneHrue BEpOITHOCTH COOBITHSI.
57.Cratuctuyeckoe onpeieIeHue BEPOSITHOCTUA COOBITHSI.
58.AKCHMOMBI CTEPEOMETPUHU.

59.B3anMHO€E pacnoIOKEHNE JBYX IPSIMBIX B IPOCTPAHCTBE.
60.CkpemuBaroiuecs npsimble. PacctossHre MexAy CKpPEMBAOIIMMUCS
OPSIMBIMH. YTOJI MEXIY CKPEIIUBAIOIINUMUCS MPSIMBIMHU.

61 .IIpu3Haku napauieaIbHOCTH MPSMBbIX.

62.B3auMHO€E pacronokKeHue npsiMoil U MIOCKOCTH B IPOCTPAHCTBE.
63.1Ipu3HaK napayyieabHOCTH NPSIMON U ITIOCKOCTH.

64.B3ariMHO€E pacnoyioKEHNE MITOCKOCTEH.

65.1Ipu3Hak napaieTbHOCTH IIOCKOCTEH.

66.IleprieHANKYISp U HAKIIOHHAS K IIJIOCKOCTH.

67.YT10J IpAMO#i C IIIOCKOCTHIO.

68.1Ipr3HaK nepneHANKYISIPHOCTH IPSIMOM U TIJIOCKOCTH.
69.CBoiicTBa NEPIECHANKYISPHBIX MPSIMOMN U IJIOCKOCTH.
70.Teopema o Tpex NEPHIECHANKYISPaX.

71.1lepneHIUKyASIPHBIC TNIOCKOCTH.

72.1Ipu3HaKk nepneHIuKyISIPHOCTH MIIOCKOCTEM.

73 .Muororpannuku. [Ipusma. [apamnenenunen. [Tupamuna.

74 IlpaBunbHas npusMa. [Ipsmas npusma.

75.boKkOBast MOBEPXHOCTH NMPSAMOUN NpU3MbI. bOKOBast MOBEPXHOCTH ITPABUIIBHOU
MIPU3MBI.

76.boKkOBasi NIOBEPXHOCTh MPSAMOYTOIBHOTO NapaJIeNICIHUIIEA.
7"7.bOKOBast MIOBEPXHOCTH MPABUILHON TMPAMU/IBI.

78.1umuuap. bokoBas MOBEpXHOCTh HWJIMHAPA.

79.Konyc. bokoBasi HOBEpXHOCTh KOHYCA.

80.Cepa u map. [1nomaas noBepxHOCTH cepbl. B3aumHoe pacnonoxeHue
cepsl U MIOCKOCTH.

81.00beM NMpsAMOYTOJIbHOTO HapasieIenuIeI.

82.00beM MpU3MBI.



83.00bemM nupaMubl.

84.00beM HUIIMHIpA.

85.00BeM KoHyca.

86.00beM mmapa.

87.JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.

IlepeyeHb NpaKTHYECKUX 3aJaAHUI:
cos3a +cosa

- - =ciga
1. HokazaTh TOXkAeCcTBO: S 3a —sina

2. HaiiTu 3HaYeHHE BBIPAKEHUS o0
0,2 tan

I-cos2a .
T =tg’a

JlokazaTh TOXKJIECTBO 1+cos2a
4. BpIUMCINTD 16 cos(m + f) * sin(72—” +B), €CiH cosf =2

W

T
—<a=<r
5. BeI4mcIuTh cosa, ecnu sina=1/2u 2

o 15(si 290_ 290
6. HaiiTu 3HaueHUE BhIpaXKeHNs E0 =08 %)

cos 18°

7. HalTu sina, €CJIU cosa = —%,ae(n; 3711).
sing +sin
8. Beruucoute: ————, ecim a+ =273, a-p=7/3.

sina —sin f
9. Pewuts ypaBHenue: 12sin’x+3sin2x-2cos’x=2

7 cos(2x - —j =-35
10.PemnTs ypaBHEHUE: 3

3
11.Beruncnuts: g, ecnu sina= - V2/2u <o < 7”

. 2z V4 Vs

. sin — —cos(——) +1g —

12.Haiigure 3HaYeHUE BBIpAXKEHHS: 3 6 4
cos2a +sin‘a 1

13.1oka3aTh TOXKIAETBO: - =—clga .
sin 2o 2

cos’ o
14.Yupocture sina+1
15.Joka3ath TOXKAECTBO: cos2a+tg’ acos2a-1= -tg’ a.
16.PemnTh ypaBHEHHE: Sinx+sin3x=4cos x.
N cos42° cos102° +sin42° cos12°

17.Haiinute 3Ha4YE€HUE BBIPAXKEHUS: 5 :
cos77° cos32° +cosl3 sin32°

o ) )
18.HalinuTe 3Ha4eHNE BEIpaXkKeHHs /COS™ X +7sin” x—16

19.BbiuncauTe; Sin 2 19?75 +7cos 2 7_6n

20.Pemure ypaBHeHue: sin( 7 — X) — cos (% +x)= 3.

21.Pemmts ypasrenue: 25 sin’x+100cosx=89.



22 PemmTh ypaBHEHHE: Sin’x-2sinxcosx-3cos x=0.
23.Pemuts ypaBHeHue: 3cos x-5sin’x-sin2x=0.
24.Jloka3atb, uTo (GyHKIHA y = 3x° + x* sBIsSIeTCS YETHOIA.
25.Pemuth ypaBHEHUE: cos9x-cos7x+cos3x-cosx=0.
26.Jlokazath, 4TO QYHKIUA y = x’sinx’ SIBISICTCS HEYETHOIL.
cos43°-cosl17°—cos47°-sinl7°

sinl15°-cos15°

277.Bpruucnure
57 4z . 3m . S&x 3z
COS— + €0S — + sin — - sin — - cOs —
28.Haiinure 3Hau€HHE BBIPAKEHUS 3
29.Pemnts ypaBHeHue: 4cos x/2+3/2 sinx +5sin’x/2=3.
30.Pewuts ypaBHeHue: sin’3x+sin’4x=sin’ 5x+sin’6x.
31.Pemmnts ypaBHeHue:x + 3 = vV2x + 9.

32 .BeIynciauTh: (8@ - 3\/3_2)— (m +64/48 )

33.MccnenoBath QyHKIMIO y = 3x°-5x°+2 1 mocTpouth eé rpadux.

34 .BBIYUCIUTD: 3\/@+ 33 -3\/@—3\5 )
35.Pemuth ypaBHeHnue: Vox — 11 = x — 1.

3vx —.\/y=8
Vx+2,/y=19

37.BpIuuCIuTh MPOU3BOIHYIO (PYHKIMHU y = 3In’(1-5x%)-7.

38.Pemmts ypasHeHue: 53% — 2 53%71 —3.53%"2 = g

39. Pemmnts ypaBHeHue: 2X 1 4+ 2%72 4 2%73 = 448,

40. BBIYHCIIHTD IPOM3BOAHYIO0 GYHKIHMH y = cosin'’2x.

41 .BbrauciuTh: 4°°0°8:97 02300823

42. ccnenosath GYHKIHIO Y = 5x°-3x° ¥ MOCTPOUTH e Tpaduk.

43. Touka aBHKETCS 1O 3aKoHY s(t) = 3t-4t". HaifT cKkopocTh M YCKOpEHHE TOUKH
yepes 2 ¢ mocie Havyalla IBUKEHUS.

44. Haiiti ipou3BoaHyI0 QYHKIHE y=x"¢".

45. Pemuth ypaBHEHHUE: 3-57"'-2.5'=0,2 |

36.PemuTh cuCcTEMY YpaBHEHUI: {

llog6 8+2logg 3J

46.YOpOCTUTH: 36(3

. 8
47. HaiiTi HanOoJiplllee ¥ HaMMEHbLIEE 3Ha4eHU QYHKIMN ) = x+—- Ha OTPE3KE
X

[-2,-1].
48. BBIUMCIINTH NPOM3BOHYIO QYHKIMHK y = €' B Touke x,=1/3.
49 Uccnenosath GyHKIMIO y = 3-2x"-x"Ha sKCTpeMyMBbL.
50.Haiitu mpou3BoaHYI0 PYHKITUU: Y = x’Inx.

1 1

x0-2x3 41 (1-x)?
51. PemmuTh HEPABEHCTBO: (5) {E] :

52. Pemnuth ypaBHEHHE: Nx=5+x+3-42x+4=0,
53. BeIYHCAUTD POU3BOIHYIO: ¥ = 4¢"+3 B TOUKe Xp=-2.
x> =3x% +1

54. BbIYMCIUTD MPOU3BOAHYIO PYHKIIUU Y= 1
x_



X x?

55. BeIuncnuTh Npou3BOAHYI0 YHKIIUU Y= ERE
56. Pemnts ypasaeHue: Vx +3 —yJx—1=0.
57. Haiitu npousBoaHyt0 GyHKIMU y = 3lnx+sin2x.
58. Bb4uciuTh NPOU3BOAHYIO PYHKIUU Y = 2XCOSX.
59. Beraucauth: (0,025)'%% -(0,04)">.
273-(Q) 72"

2—2+(—§)0+% '
61. Haittu nepBoo6pasuyio GpyHkmun y=e"'

32x—1 _ 32x—3 < §

62. Pemute HEpaBEHCTBO

63. Beruncaurs 108:135-10g;20 + 2log,6

64. Halinute KOpeHb WM CyMMY KOpPHEN YpaBHEHUSI, €CIIU UX HECKOJIBKO
log,(2x +12) —log,(x —9) =log, x

60. Beruuciaurs:

65. B mpaBUIIbHON YETHIPEXYTOIbHON YCEUEHHOW MUPaMU/IE CTOPOHBI OCHOBAaHUM 8M
u 2 M. BeicoTa paBHa 4 M. HaliguTe miomaap MoaHONW MOBEPXHOCTH.
66. [nomanp moBepxHocTH KyOa paBHa 18. HaliguTe ero nuaroHanib.

JK3aMeHALIMOHHbIC OMJIeThI
buaer 1
1. [Tonstue pynkunu. CriocoOb! 3aJaHus PYHKIIHIA.
2. Onpenenenue, CBOMCTBA, rpaduK (YHKIUHU: y = Arccosx.

cos3a +cosa
3.JlokazaTh TOXKIECTBO: — _ =clga
sin3¢a —sinx

buaer 2
1. Onpenenennie u cBONCTBa GYHKIMM y=sinx U e€ rpaduk.
2.0OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

) 7 tan 138°
3. Haiitu 3Ha4eHHE BHIPAKCHHS ————.
0,2tan42°

buier 3
1. Onpenenenrie U cCBONCTBA QYHKIMH ) = cosx U €€ Tpaduk.
2. YcnoBust 4ETHOCTH U HEYETHOCTH (DYHKITUH.

I —cos2a 4o

3. Jloka3aTh TOXKAECTBO g a.

1+ cos2a

buaer 4
1. Onpenenenrie u cBOWCTBAa PYHKITUU )y = {gx U €€ rpaduK.
2. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
3. Beruuciurb 16 cos(rr + f) * sin(%ﬂ + B), €CIv cosf = %

buner 5
1.Onpenenenre U cBOMCTBA PYHKIIMM ) = cfgx U €€ rpaduK.
2.CnocoObl 3a1aHus QyHKITUH.



) T
3. Beruucnuth cosa, ecnu sina=1/2u 5 <a=<r.

buuer 6
1. TpuronomeTpuueckre GyHKIUU JBOMHOTO apryMeHTa.
2.0npenenenue u cBoricTBa GYHKIUU y=sinx U €€ rpaduk.
15(sin%9°—co0s?9°)
cos18°

buaer 7
1. Tpuronomerpudeckue GyHKIIMH OJOBUHHOTO apryMeHTa.

2.0npeneneHue U CBOMCTBA GYyHKIUU Y = tg X U €€ TpaduK.

. . 15 3
3. Haiitu sina, €ClM cosa = —g,ae(rr; ?n).

buier 8
. @opMyJIbl CUHYCA M KOCUHYCA CYMMBI IByX apTyMEHTOB.
. [Tonsitue pyukiuu. CriocoObl 3a1aHus QYHKITUH.

sina + sin
3. Beraucaurs: ,—_'B, ecmm a+ =273, a-f=7/3.
sina —sin

3. Haliti 3Ha4YeHUE BBIPAKEHUS

N —

buier 9
. @opMyJIbl CHHYCA M KOCUHYCA PA3HOCTHU JBYX apIyMEHTOB.
. Onpenenennie U CBONCTBA GYHKIMH ) = cosx U €€ Tpaduk.
3. Pemnts ypaBrenue: 12sin’x+3sin2x-2cos’x=2

buier 10
. @opMyJIbl TAHTEHCA CYMMBI U PA3HOCTH JIBYX apTryMEHTOB.
. TpuronomeTrpuyeckue GyHKIIMN IBOHHOTO apryMEHTa.

N —

N —

7 cos(2x - —j =-35
3. Pemnth ypaBHEHUE: 3
Buaer 11
. @OpMyIBI CyMMBI X PA3HOCTH CUHYCOB JIBYX apI'YMEHTOB.
. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

N —

. RY/2
3. BBIYHCINTD: gar, €CIH sina= - V2/2u 7 < o < BN

buier 12
. opMyIIBl CYMMBI U PA3HOCTH KOCUHYCOB JIBYX apTyMEHTOB.
. Onpenenenne u CBOMCTBA GYHKIMH Y = tg X U e€ rpaduk.

N —

. 2r Vs Vs
sin — —cos(— g) +1g —

3. Halinute 3Ha4eHUE BBIPAKEHUS: 4

Bbuaer 13
. @opMybl TpUBUAEHUS (YTIIbI TEQL).

. Onpenenenuie U cBoicTBa PyHKIMHU y = ctg X U €€ rpaduK.

cos2a +sin‘a 1
3. JIoKka3aTh TOXKIETBO: : =—clga.
sin 2« 2

N —

buuer 14
1. ®opmynbl ipuBuAcHUS (YIibl 11/2+0,).



2. OmpeneneHuie U CBOIMCTBa PyHKIMU y = tg X U €€ Tpaduk.
cos’ a
3. Yopocrtute sina+1
buuer 15
1. ®opmynbl npuBuAcHUs (yrisl 3m/2+w).

2. OnpeneneHue U cBocTBa GYyHKIMHU y = COS X U €€ rpaduk.
3. JIoka3aTh TOXKAECTBO: cos2attg’ acos2a-1= -tg’ a.

buuer 16
1. ®opmynsl npuBHIeHUSA (YIIbI 21+0L).
2. OnpeneneHue u cBorcTBa (PYHKIMU y=sin X U €€ rpaduk.
3. Pemmmnts ypaBHEHHe: sinx-+sin3x=4cos’x.

buaer 17
1. Pelienue ypaBHEHU BUA SinX = d.
2. OCHOBHBIE€ TPUTOHOMETPUYECKUE TOKIECTBA.
\/5 cos42° c0s102° +sin42° cos12’

3.Haiinure 3HaueHue BBIpQXKCHUA: 5 - - — -
cos 77 cos32° +cosl13°sin32

buser 18
1. Pelienue ypaBHEHUN BUA COSX = d.
2. Tpuronomerpuueckue GyHKIUUA TBOMHOTO apryMEHTa.

o 2 2

3.Haiinute 3HaYeHKe BBIpaKeHUs /COS™ X +7sin” x—16
buier 19

1. Pemenue ypaBHeHu BUaa 1gx= a.

2. Onpenenenue, CBOWCTBA, Tpaduk (DYHKIMH: Y = arccosx.

. 2197m 277

3. Bbluucaute: SIn < +7cos <
buier 20

1. Pemienue ypaBHeHuU Buaa ctgx = a.

2. ®opMyIbl CYMMBI U Pa3HOCTH CUHYCOB JIBYX apryMEHTOB.

3. Pemnre ypaBHeHHe:
sin(m— X)— cos (% +x)=13.

buuer 21
1.Onpenenenwne, cBolicTBa U rpapuK PYHKIIUU Y = arcsinx.
2. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

3. Pemmts ypaBHenue: 25 sin’x+100cosx=89.

buier 22
1. Onpenenenuie, CBOMCTBA U rpaPuK QYHKIUU Y = arccosx.
2. Ilonstue pyukiuu. CriocoObl 3a1aHus QYHKITUH.

3. Pemntsb ypaBHEHHE: sin”x-2sinxcosx-3cos x=0.

buuer 23
1. Onpenenenne, cBOWCTBA U TpaPuK QYHKIMH Y = arctgx.
2. YcnoBus YETHOCTH U HEYETHOCTH (DYHKIIMIA.

3. PemuTh ypaBHeHue: 3¢0s x-3s5in’x-sin2x=0.

buiuer 24



[E—

. Onpenenenne, cBOMCTBA U TpaduK QYHKIMH Y = arcctgx.
2. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
. lokazaTh, 4TO0 QyHKIHMS ) = 3x” + x” sBisieTcs 4éTHOIA.
buuer 25
1. Pemenue HepaBeHCTB BUAA Sinx<d.
. [Tonstue pynkuu. CiocoOwl 3a1anust GyHKIIH.
. Pemuuth ypaBHeHuUe: cos9x-cos7x+cos3x-cosx=0.
buuer 26
1. Pemenue HepaBeHCTB BUAA cOSX<a.
2.Tpuronomerpudeckue GyHKIIUH TOJIOBUHHOTO ap-TYMEHTA.
3. JIoka3aTh, 4TO (YHKIMS Y = X Sinx’ SBIAETCSA HEUSTHOM.
buuer 27
1. Pemenue HepaBeHCTB BUAA Sinx>a.
2. ®opmynbl npuBuAeHUS (YIIIbI 271+0).
cos43°-cos17°—cos47°-sinl7°
sin15°-cos15°
buuer 28
1. Pemenue HepaBEHCTB BUAA COSX™>a.
2. ®opmybl puBUIEHUA (YTIIbI TE0L).

W

W N

3. Beruucnute

Sz dr . 37 . S&m RY/4
COS— + COS — + SIn — - SIn — - COS —
3 2 8 2

3.Haiinure 3Ha4Y€HHE BBIPAXKECHUS
buuer 29

. Pelienue HepaBeHCTB BUIA 1gx<a.

. ®opmynbl ipuBHaAeHUS (Yriabl 37/2+q).

. Pemut ypaBrenue: 4cos’x/2+3/2 sinx +5sin’x/2=3.
buier 30

. Pelienue HepaBeHCTB BUA cfgx<a.

. ®opmyibl TpuBHACHUS (YTJIbI TT/2+01).

3. Pemuts ypaBHeHue: sin”3x+sin’4x=sin’5x+sin’ 6x.

buuer 31
. Llensie, palmoHaIbHBIE U AEUCTBUTEIIBHBIE YUCIIA.
. [Ipon3BoHas mokaszarensHON GyHKIMHA. YncTo e.

3. Pemnth ypaBHenue:x + 3 = v2x + 9.

W N =

N —

N —

buier 32
1. ApudmeTnueckuii KOpeHb HaTypaJbHOW CTETICHH, €r0 CBOICTBA.
2.IIponsBoaHast CTEIEHHOW (PYyHKIIUH.

3.BbIUHUCINUTD: (8@ - 3\/3_2)— (m + 6\/4_8)
buaer 33

1. CteneHs ¢ pallMOHaIbHBIM ITOKA3aTEIEM U €€ CBOWCTBA.

2. Teopema 0 Tpex NEepHEHAUKYISIPAX.

3. Uccnenosath GyHKIHIO Y = 3x'-5x°+2 1 IOCTPOUTH € rpaduk.
buaer 34

1. Onpenenenue u CBOICTBA MOKa3aTenbHONU QyHKIUHU, €€ rpaduk.



2.

[leprieHIUKYIISIPHBIE TNTIOCKOCTH.

3. BEUUCIUTE: 3\/@+3\/§ ~3\/\/a—3\/§ )

Buaer 35

1. Onpenenenue u cBoicTBa Jorapudmuueckoit GyHKIuu, e€ rpaduk.
2.I1apannenenunes.

3.

o —

[E—

[—

p— W N = —

[—

. Pemmte cucremy ypaBHEHMI:

Peuwnteh ypaBHenue: vox — 11 = x — 1.
buaer 36

. [lokazaTenpHBIC ypaBHEHUS, CIOCOOBI X PEIICHUS.
. CBolicTBa IMaroHaJiel MpAMOYTOJIbHOTO Napajuielieuneaa.

3vx —\/y=8

Vx+2/y =19
Bbuaer 37

. [loxazarenbHbIe HEPABEHCTBA U CIIOCOOBI UX PEIICHUS.
. BokoBas MOBEPXHOCTH MPSIMON IPU3MBI.
. Berancnuts npon3BoaHy10 QYHKIUH y = 3In’(1-5%%)-7.

Bbuaer 38

. ippanuoHansHple HEpaBEeHCTBA U CIIOCOObI MX PEIIEHHS.
. Konyc. BokoBas oBepxHOCTH KOHYca.
. Pemuts ypasuenne: 53% —2-53*"1 —3.53%72 = g(

Bbuaer 39

. JJorapupmuueckue YpaBHCHHUH. Meron

JorapuMUpOBaHHUSL.

. HaubonpIuee n HauMeHblee 3HaUeHNE (yHKIHN.
. Petuts ypaBHenue: 2¥71 + 2X72 4 2773 = 448,

Buaer 40

. JlJorapudmuueckue ypaBHeHuss. MeTo1 MOTEHIIMPOBAHMUS.
. O6beM NMpsAMOYTOIBHOTO NapasieenuIea.

12
. Beruucnautb npon3BoiHy0 GyHKIMH Y = cosln “2x.

buaer 41

Bbuaer 42

Bbuaer 43

. JlJorapudmMuueckre HEpaBEeHCTBA M CIIOCOOBI UX PEIICHUS.
. O6beM nuIMHApA.

4 4.3 .
. Touka nBrokeTcs 1o 3akoHy s(t) = 3t'-4t". HalTu CKOpOCTh U YCKOPEHUE TOYKH

yepes 2 ¢ mocie Havasla JIBHXKCHUS.
buaer 44

HETIOCPCACTBCHHOT'O

. Jlorapudmuueckue ypaBHeHUs. MeTO1 3aMEHBI TTIEPEMEHHOM.
. AKCHOMBI CTEPEOMETPHH.
. Beranciutp: 4°%°108:9-0.25l0e:25

. Jlorapumuueckue ypaBHeHUs1. MeToa CBeJIeHUS] K OTHOMY OCHOBAHHUIO.
. B3anMHOe pacnosnoxeHue IByX NPsAMbIX B IPOCTPAHCTBE.

3 5.5 .
. UccnenoBath QyHKIHIO y = 5x”-3X° M IOCTPOUTH €€ rpaduK.



1. lecsiTuunblii JorapudM U €ro CBOWCTBA.
2. 'eoMeTprUUECKUA CMBICT TPOU3BOJHOM.
3. Haittu mpou3BoiHy0 PyHKIIMH y=x3ex.
buier 45
. HatypanbHbiii Jorapudm u ero cBoicTBa.
. [Ipu3Haku napamieIbHOCTH NPSIMBbIX.
. Pemuth ypaBHeHue: 3-57'-2.54'=0,2 .
buuer 46
. [loka3zarenbHble ypaBHeHUA. MeTO NPUBHUICHMS K OHHOMY OCHOBAHUIO.
. BzanMmHO€ pacnosnoxeHue npsMOoU U IIIOCKOCTH B IIPOCTPAHCTBE.

W N =

N —

llogé 8+2logg 3)

3. YpocTuTh: 36(3
buaer 47

1. IToxazarenbHble ypaBHEHUS. MeTO/ 3aMEHbI IEPEMEHHOM.

2. Ilpu3Hak napauieaIbHOCTH MPSIMOU U TUIOCKOCTH.

3

. 8
. HaliTn HanOosblee 1 HaMMeHblIee 3HaUeHUA QYHKIMU ) = x+—- Ha OTPE3KE
X

[-2,-1].
buuer 48
. UppanmoHnanbHbie ypaBHeHUsA. MeTOA BBEAEHUSI HOBOU IEPEMEHHOM.
. B3aumHoe pacnosioxxeHne mIoCKOCTEN.
3. BEIUMCIINTD NPOM3BOAHYIO GyHKIMHK y = €' B Touke x,=1/3.
buier 49
[IpousBoaHas norapu@muyeckoil GQyHKIUU.
. IIpu3Hak nmapanneabHOCTH MIIOCKOCTEN.
3. UccnemoBats GyHKIHIO ¥ = 3-2x°-x Ha 9KCTpEeMyMBL.
buier 50
1. IlepnenauKysip ¥ HAKJIIOHHAS K IJIOCKOCTH.
2. OU3NYECKUN CMBICI TPOU3BOTHOM.
3.Haiitu mpon3BoAHY0 GYHKUHK: Y = X InX.
buuer 51
. [loHsATHE MPPALIMOHATBHOTO YPABHEHHMSI, METO/bI PELICHUS.
. [Ipu3HaK nepneHauKyISpHOCTH MPSMOU U INTIOCKOCTH.

N —

N —

N —

x0-2x3+1 (1-x)?
3. Pemuts HCPABCHCTBO! (%) <(E] .

buaer 52
. [Ipnsma. [IpaBunbHas npusma. Ipsamas npusma.
. [Ipu3Hak nepneHauKyJJISpHOCTH IIIOCKOCTEM.

3. Pemnth ypaBHEHHE: Vx—=5+4x+3-42x+4=0.

N —

buier 53
1. OxcrpemyMsbl pyHkumid. [TpaBuiia HaX0XkI€HUS UX ¢ TOMOLIBIO TIPOU3BOAHOM.
2. [lupamua.
3. BBIUHCIHUTE TPOU3BOHYIO: = 4€"+3 B TOUKE X)p=-2.

buaer 54

1. Jlorapudmsel 1 uX CBOMCTBA.



2. Huauuap. bokoBasi NOBEpXHOCTh LIMJIMHPA.
3 2
3. BbruucauTh Npou3BOIHYIO QYHKIUH )= L’Cl”
x_
buier 55
1. Cdepa u wap. [1nomaas noBepxHocTH chepsl.

2. YcnoBHasi BEPOSITHOCTh COOBITHS.
3 2

X X
T+ -2x
3. Beruucnuts npou3BoAHYI0 QyHKIUHU y= 3 2
Buier 56

1. O6bemM upaMu/IbI.
2. [IpaBuiia BEIYKMCIICHHS IPOU3BOTHOM.

3. Pemmmth ypaBHEHUE: Yx+3-+Jx—-1=0.
buaer 57

1. Krnaccuueckoe omnpeneiaeHne BEpOsITHOCTH.

2. O0BeM KoHyca.

3 Haiitu npousBognyo dyakuuu y = 3/nx+sinlx.
buser 88

1. boxoBas TOBEpXHOCTh MPABUIBLHOU MUPAMH/IBI.

2. Bospacranue u yObiBaHue (QyHKITUH.

3. BeraucanTh npou3BOAHYIO QYHKITUHU ) = 2XCOSX.
buier 59

1. TloHsATHeE CIy4aifHOTO, TOCTOBEPHOTO, HEBO3MOKHOTO COOBITHH.

2. bokoBast MOBEPXHOCTDH MPABWIBHON MPU3MBI.

3. Berunciuts: (0,025)% - (0,04)'.
buier 60

1. dopmyna nonHoM BeposiTHOCTU U popmyna baiieca.

2. O06BeM mapa.

273-(3)72x(—3)?

_ 1 3
2 2+(_E)0+Z

3. Berauciaure:

buaer 61
1. Onpezenenue nepsoodpasHoii. [paBuna HaX0KEHUs TIEPBOOOPA3HBIX.
2. ®akTopuan. Uncno nepecTaHoOBOK 3IEMEHTOB YHOPSII0YEHHOTO MHOKECTBA.
3. Haiiti mepBooGpasnyio GpyHKuun y=e** "

buier 62
1. UnTerpan. ®opmyna Hetotona-JleitOnuma.

2. Yucno coueraHuii M pa3MELIEHUI JIEMEHTOB YIOPSAIOYEHHOIO MHOXKECTBA.

32x—1 _ 32x—3 < §

3. Pemre HEpaBEHCTBO .
Buaer 63

1. Cratuctudeckoe ornpeaeneHnue BepOSTHOCTH COOBITHUS.

2. CkpemuBarouecs npsimple. PaccTossHre MEXy CKpEUIMBAIOLIMMUCS MPSMBIMH.
VYroa Mexy CKpelMBaroIMMHUCS IPSIMBIMU.

3. BLIYHCIINTE log,135-10g,20+ 2log,6 .



buier 64
1. 'eomeTpryeckoe OINpeCICHHE BEPOITHOCTH COOBITHS.

2. YroJ1 npsIMOH € IJIOCKOCTBIO.
3. HaitauTe KOpeHb Uiy cCyMMY KOPHEW ypaBHEHUS, €CIIU UX HECKOJIBKO

log,(2x+12) —log,(x —9) =log, x
buier 65
1. YpaBHEeHUE KacaTelbHOM.

2. JlekapTOBBI KOOpAUHATHI B IPOCTPAHCTBE.
3. B npaBWIBHOHN YETBIPEXYTOJIBHON YCEYEHHOM MUPaMUJI€ CTOPOHBI OCHOBAaHUMN 8M H

2 M. BricoTa paBHa 4 M. HaliquTe muioniaab NOJHOM MOBEPXHOCTH.

Buier 66

1. YpaBHeHue KacaTeabHOM.

2. JlexapTOBbI KOOPJIMHATHI B MPOCTPAHCTBE.
3. Ilnomaaes moBepxHOCTH KyOa paBHa 18. HalinuTre ero nuaroHars.



Kpurtepuu onennBanusi 00y4aromerocs:

Ounenka «5» craBuTcsi 00ydarOIIUMCS, KOTOpbIE JAEMOHCTPHUPYIOT BBICOKUHN
YpPOBEHb OCBOCHHMS Marepuaia, MpPeAyCMOTPEHHOro Y4eOHOW mporpamMmon
JUCLUMIUIMHBL,  BJIAJCIOT  HAy4HOW  TEPMHUHOJIOTMEM  COIVIACHO  TEMaM;
000CHOBAaHHO, YETKO M TMOJHO HM3JarairoT OTBET; OTBEYAIOT HA JOMOJIHHUTEIbHBIC
BOIPOCHI; IPHU OTBETE HAa BONPOCHI IO TEME HE JOMYCKAIOT OIIMOOK U

HETOYHOCTEH B U310 KECHUU MarcpuaJia,

Ouenka «4» craBUTCsS OOYyYarOIIMMCS, KOTOPbIE IMOKA3bIBAIOT XOPOUIUE 3HAHUS
MaTepuaa, peyCMOTPEHHOTO y4eOHOM MPOrpaMMoOi JUCHUILIAHBL; TOMYCKAaOT
HETOYHOCTH B OOOCHOBAaHHOCTH OTBETA; BIAACIOT HAYyYHOM TEPMMHOJIOTHEN
COrJJaCHO Te€MaM; OTBEYAlOT Ha JOMNOJHUTEIbHBIE BOIPOCHL, MPU OTBETE HAa

BOITPOCKHI IO TEMC JJOIMYCKAOT HCTOYHOCTHU B U3JIOKCHUU MAaTCpHaiad,

OIIeHKa «3» craBUTCH 06y‘{aIOH_II/IMC}I, KOTOPLIC IMOKAa3bIBAIOT 3HAHHSA TOJBKO
OCHOBHOTI'O MMporpaMMHOI0 MaTcpuraja I10 JUCIHMITIINHE, B Haquoﬁ
TCPMUHOJIOTHUNU COINIACHO TCMaM  OOITYCKaroT OIHI/I6I(I/I; Inpu OTBCTC HaA
AOIOJHUTCIIbHBIC BOIIPOCHI AOIMYCKAIOT HCETOYHOCTH, AdOIIYCKAIOT OIMOKN B

OTBCTC Ha BOIIPOCHI oumera.

Ounenka «2» craBUTCA 00yYaroIIMMCS, KOTOpBIE MOKA3bIBAIOT (hparMeHTapHbIE
3HaHUS OCHOBHOI'O IIPOrPAMMHOIO MaTepuaja; HE BIAJCIOT HAay4YHOU
TEPMHUHOJIOTHEN MO JUCUUIUIMHE; JEMOHCTPUPYIOT OOPHIBOUHbIE 3HAHUS TEOPUU

Y TIPAKTUKH 110 TPEMETY; AOMYCKAIOT OIIMOKM B OTBETE HAa BOMPOCHI OUJIeTA.
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