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1. O0mue noJioKeHus

KOHTpOJILHO-I/IBMGpI/ITCJ]LHBIe MaTCpUuaJibl IMIPECAHA3HAYCHBI IJISI KOHTPOJIA U
OLICHKH O6pa30BaT€JII>HBIX I[OCTI/I)KGHI/Iﬁ 06yqa}01111/1x051, OCBOMBHIHUX IIpOTpaMMy

y4eOHOM TUCIUIUTMHBI «MaTemMaTuka».
KM BKJIFOYAIOT

KOHTPOJIbHBIC

MaTCpUaJIbl JIIs1 IMPOBCACHUA

MPOMEKYTOUHOM aTTecTaluu B hopMe dKk3aMeHa (2 cemecTp).

2. Pe3y.]1]>TaTl>I OCBOCHMHA NUCHUIIJIMHBI, TOAJIC/KAIIINE IIPOBEPKE

Oceoennvle ymenun

Yceoennuvie 3nanusn

BiI1aACHUEC MCTOAaMHM [JO0Ka3aTCJIbCTB H
aIropuTMoOB  pCHICHUA, YMCHHC HX
IIPUMCHATDb, IIPOBOAUTL JOKA3aTCIBbHBIC
PaCCYKIACHUA B XOAC PCIICHUA 3a1a4,

MPEACTAaBICHUSI O MaTeMaTUKE Kak
4acTM MHUPOBOM  KYJIBTYphIM MecCTe
MaTeMaTUKU B COBPEMEHHOU
MUBWIM3AIMN, CIOCO0aX  OMUCaHUA
SABJICHUM  PEaJIbHOIO MUpa  Ha
MaTeMaTUYECKOM SI3bIKE;

BJIAJICHUE CTAHAAPTHBIMU [pPUEMAMU
peLICHUS palMOHAIBHBIX 51
MppallOHATbHBIX, MMOKa3aTEeIbHBIX,
CTETICHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUM M HEPABEHCTB, UX CHUCTEM;

IMpCaACTaBICHUSA 0 MAaTCMAaTHICCKHUX
IIOHATHUAX KakK Ba)KHEHIITNX
MaTEMAaTHYCCKHUX MOACIIAX,
MMO3BOJAIOINNX OIIMCBIBATHL W H3Yy4daTb
Pa3HBIC IPOLCCCHI U ABJICHUAA,

YMEHUAXAPAKTEPU30BATH MOBEJCHUE
GyHKINNA, UCTIOIB30BAHKUE MOJYYCHHBIX
3HAHUM JUIsI ONMCaHWs W aHaln3a
pEaAbHBIX3aBUCUMOCTEN;

MPECTaBICHUS] 00 OCHOBHBIX TOHSTHUAX
MaTeMaTHuecKoroaHajansa u 1504
CBOMCTBAX,

BJIAJCHUE OCHOBHBIMM IOHATHSIMU O
IJIOCKUX 17} IPOCTPAHCTBEHHBIX
r€OMETPUYECKUX ¢durypax, 170.
OCHOBHBIX CBOMCTBAX;

YMEHUSI pacrno3HaBaTh I'€OMETPUUYECKUE
burypel Ha uepTexax, MOJENSAX U B
peanbHOM MUDE; IPUMEHEHUE
U3YYEHHBIX CBOMCTB T'€OMETPUYECKHX
buryp 151 dopmyn TUTSt
PELICHUATEOMETPUYECKUX  3a7a4 U
3aJ1a4 C MPAaKTUYECKUM COJIEPKAHUEM;

IIPEACTaBICHUsT O  IIpoueccax |
ABJICHUAX, HUMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE,
OCHOBHBIX TOHATHUSAX DJIEMEHTAPHOU
TEOPUU BEPOSATHOCTEN

YMEHHUSI  HaXOIWTb U  OLICHUBATH
BEPOSITHOCTH HACTYIUICHHUS COOBITHI B
MPOCTEUIINX MPAKTUYECKUX CHUTYalUsIX
17} OCHOBHBIE XapaKTEPUCTUKHU
CJIyYalHBIX BEJIMYUH

[Inanupyemble  JIMYHOCTHBIE
00pa3oBaTeIbHON MPOTPaMMBI:
JIP 3. CoOmromaronuii HOPMBI

pe3yJbTarbl B

MIPaBOIOPSAIKA,

Xoa€ pcain3anu

(13770111517 naeagam




TpaXAaHCKOTO 00IecTBa, obecreyeHus: 0€30MacHOCTH, MpPaB U CBOOOJ TpaxaaH
Poccun. JlosyibHBIN K yCTaHOBKaM U IMPOSIBICHUSAM MPEACTABUTENEH CYyOKYIbTYP,
OTIMYAIOUUMN HMX OT TPYHN C JACCTPYKTUBHBIM W JICBUAHTHBIM ITOBEJCHUEM.
JIeMOHCTpUPYIOIINI HENpUsTHE U MPEayNPeKTAIOMUNA  COMATbHO OMacHOe
noBeZieHue okpyxaromux. (s Bcex cnenuranibHOCTEN )

JIP 4. ITposiBisitoliii. ¥ IEMOHCTPUPYIOIIUMK yBaO)XKEHUE K JIIOASIM TpyjAa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsimuiicss K GOpMHUPOBAHUIO B
CETEeBOM Cpeie TUYHOCTHO U MPO(PECCHOHAIBHOTO KOHCTPYKTHUBHOTO IIU(PPOBOTO
ciaenay. (s Bcex cnenuaibHOCTEH )

JIP 13. BriOuparomuii onTUMajibHble CHOCOOBI pelIeHHs NPO(hEeCCHOHATBHBIX
3a]]a4 Ha OCHOBE YBaXXCHHS K 3aKa34MKy, MOHUMaHUs ero norpednocteii. (54.02.01
Jn3aitH (B IPOMBIILICHHOCTH ))

JIP 13. JleMOHCTpUPYIOUIUHA TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAJIOT C JPYTUMHU
JIOJbMU, JOCTHTaTh B HEM B3aMMOIOHMMAHHUS, HAaXOJUTh OOIIME WEIH HU
COTPYAHUYATH JJIS UX JOCTIOKEHUS B podeccruoHanbroi nesreabHoctr. (10.02.05
OGecnieueHne nHPOPMAITMOHHON 0€30MACHOCTH aBTOMAaTU3UPOBAHHBIX CUCTEM)
JIP 13. JlemoHcTpupytomuii ymeHue 3QpGeKTUBHO B3aMOJIEHCTBOBATh B KOMaHIE,
BECTH JIHAJIOT, B TOM YHCJIE C HCIIOJIb30BaHKEM cpecTB kommyHuKkarwu. ( 09.02.07
WHpopMalmoHHbIC CHCTEMBI M TPOTPaMMHUPOBAHHE)

JIP 15. Ilpu3Haromuii 1IEHHOCTH HENPEPHIBHOTO 00pa3oBaHus, HEOOXOJAMMOCTbH
MOCTOSIHHOT'O COBEPIIEHCTBOBAHUS M CAMOPA3BUTHS; YIIPABISIOMINNA COOCTBEHHBIM
npodeCCUOHANIBHBIM ~ pPa3BUTHEM, pPE(IESKCUBHO OIICHUBAIOUIUNA COOCTBEHHBIN
YKU3HEHHBIA U TpodeccuoHanbHblid onbIT. (44.02.02 [penonaBaHue B HaYaIbHBIX
KJIaccax)

JIP 17.CniocoOHbIi BBIABUTATh AlbTEPHATUBHBIE BAPUAHTHI JCHCTBUN C LEJBIO
BbIPA0OOTKH HOBBIX ONTHUMAJIBHBIX aJTOPUTMOB; MO3UIIMOHUPYIOUIUMI ce0s B CETH
KaK pE3yJIbTAaTUBHBI W MPHUBJIEKATENbHBIM YYaCTHUK TPYAOBBIX OTHOIIECHUHU.
(08.02.01 CTpouTENILCTBO M IKCILTyaTaIMsl 3MaHUI U COOPYIKCHHIA)

3. U3meputenbHble MaTepuadbl IS OIEHUBAHUS Pe3YyJbTATOB OCBOEHUSI
Y4eOHOM TUCHMIIIMHBI

3.1. 3aganus 1 NPOBeIeHNs IK3aMeHAa
dopma 3Kk3aMeHa YCTHBIN — M0 OMiieTam

Y c/10BUS BBITIOJTHEHHUS 321aHUST
1. MecTo (Bpems) BBITIOJHEHUS 3aJaHKsI: KAOMHET MAaTEMATHKH U MaTEeMaTHYCCKHUX
mucuutuiad (307).
2. MakcumanbHOE BpeEMs BBINOJHEHUS 3a1anus: 30 MUH.
3. Ucrounuku uHGOPMAIMK, pPa3pCHICHHbIC K HCIONB30BAaHUIO Ha 3K3aMEHE,
000pyI0BaHUE  KAaHIICIIAPCKHE MPUHAIICKHOCTH (pyUKa,KapaH/Iallin).
PaspelieHHbIX ~UCTOYHMKOB HWHPOpPMANMM MO JaHHOW JUCIMIUIAHE HE
HPETyCMOTPEHO.



IlepeyeHb TeopeTHYECKHX BONPOCOB
1.ITonsatue pynkuuu. CriocoOsl 3agaHus GyHKITUH.
2.0npeneneHune U CBOMCTBA (PYHKIIMU y = sin X U ee Tpaduk.
3.0mnpenenenrie U CBOMCTBA PYHKIUHU Y = COS X U €€ rpaduK.
4.0npeneneHue U cBoicTBa GYyHKIUU y = tg X U ee rpaduk.
5. Tpuronomerpuueckue GyHKIUU ABONHOTO apryMeHTa.
6. Tpuronomerpuueckue GyHKIIUN MOJOBUHHOTO apryMEHTa.
7.3aBUCHUMOCTb MEXKIY TPUTOHOMETPHUCSCKIMU QYHKIIUSIMH OJTHOTO M TOTO JKe
aprymMeHTa.
8.DopMyIIbl CHHYCA U KOCUHYCA CYMMBI JIBYX apIryMEHTOB
9.DopMyIibl TAHTEHCA CYMMBI JIBYX apTyMEHTOB.
10.®opmyna npuBeneHus (yrisl ta).
11.®opmyna npuBeneHus (yrisl w/2=+ o).
12.®opmyna npuBenenus (yrisl 3 m/2+ a).
13.®opmyna npuBeneHus (yrisl 2 /£ o).
14.Pemenue ypaBHeHHM BUIa Sin X = a.
15.Peienne ypaBHeHuUid BUaa cos X = a.
16.Pemienne ypaBHeHuii Bua tg X = a.
17.Pemienne ypaBHeHuU BUaa ctg X = a.
18.0npenenenue, CBOMCTBA, rpaduk (PyHKIMH: y= arcsin X.
19.0npenenenue, CBOMCTBA, Tpaduk (PYHKIHUH: Y= arccos X.
20.0Onpenenennie, cBoMCTBa, rpaduk (PyHKIMH: y= arctg X.
21.0npenenennie, cBoicTBa, rpaduk (PYyHKIMH: y= arcctg X.
22 Ilpocreiiiiie TPUrOHOMETPUYECKHE HEPABEHCTBA (Sin X < a).
23 Ilpocreiiiine TPUrOHOMETPUYECKHE HEPABEHCTBA (COS X < a).
24 Ilpocreiiie TPUTOHOMETPUUECKIE HEPABEHCTBA (tg X < a).
25 Ilpocreiiiive TPUTOHOMETPUUECKHE HEPABEHCTBA (ctg X < a).
26.1IpaBuia BEIYUCICHUS! TPOU3BOIHOM.
277.I'eoMeTpUYECKH1 CMBICI POU3BOAHON: MPOU3BOHAS B TAHHOM TOUKE.
28.I'eomeTpuyecKuil CMBIC MPOU3BOAHON: YpaBHEHNE KaCaTEIbHOM.
29.I'eoMeTpUYECKHI1 CMBICI MPOU3BOAHOM: YTOJI MEXAY MPSIMBIMH.
30.®u3nyeckuil CMbICI NPOU3BOJHOM.
31.9kctpemymsbl pyHkIui. [IpaBuiia HAXOXKAEHUS UX C TTOMOIIIBIO MPOU3BOTHOM.
32.Bo3pacranue u yObIBaHUE€ (DYHKIIUH.
33.Haubosblee 1 HauMeHblIee 3HaYeHUEe QyHKIUU.
34.0Onpenenenue nepoodpaznoil. [lpumepsi.
35.I1paBuia HaX0XAEHHS IEPBOOOPA3HBIX.
36.Uuterpan. ®opmyna HetoTona-JIehoHuA.
37.1lenble, palioHaIbHBIE U ACHCTBUTEIIbHBIC YUCIIA.
38.Apudmernyeckuii KOpeHb HATypadbHOU cTeneHu. Ero cBoiicTaa.
39.Crenensb ¢ paliMoOHAIBLHBIM U ICHCTBUTEIBHBIM ITOKA3aTEIIEM.
40.Uppanmonanbubie ypaBHeHUsI. CTIOCOOBI UX PEIICHUS.
41.MpparmoHaibHbIE HEPABEHCTBA U CIIOCOOBI X PEIICHHUS.
42 TlokazarenpHas ¢hynkuus. E€ cBoiicTBa u rpaduxk.



43 .Tloka3aTenpHbIe YpaBHEHUS. BUIbI 1 cTOCOOBI peTeHusI.

44 Tloka3zaTenbHble HEpaBeHCTBA. Buabl U ciocoObl penieHusl.
45.1lpousBoHas rmoka3areybHou GpyHKIuH. Yucso e.
46.JIorapudMbl 1 UX CBOWCTRA.

47 Jlorapudbmuueckas Gynkuus. E€ cBoiicTBa u rpaduxk.
48.JlorapupmMuueckrie ypaBHEHHUS U CIIOCOOBI UX PEIICHHUS.
49.JlorapupMuueckrie HepaBeHCTBA U CIIOCOOBI UX PEIICHUS.
50.IIpouzBoanast morapuPmMuueckoi QyHKIUH.

51.Crenennast QyHKIMS U €€ MPOU3BOIHASL.

52.®akTopuait. Yucno nepecTaHoBOK JJIEMEHTOB YIOPSIOYEHHOIO MHOKECTBA.
53.CoueTaHus 3JIEMEHTOB YIOPSAIOYEHHOIO MHOKECTBA.

54.Yucno pa3MeleHnid 3JIEMEHTOB YIIOPSI0YEHHOTO MHOKECTBA.
55.IloHsiTHE Cily4aitHOTO, TOCTOBEPHOIO, HEBO3MOXHOT'O COOBITHIA.
56.Knaccuueckoe onpeeneHue BEpOITHOCTH COOBITHSI.
57.CraTucTHYECKOE OIPEIEICHUE BEPOITHOCTH COOBITHS.
58.AKCHOMBI CTEPEOMETPUH.

59.B3auMHO€ pacIonokeHue ABYX MPSIMBIX B IPOCTPAHCTBE.
60.CkpempnBaronecs npsmele. PacctosiHre MeX1y CKpelyBarOIMMHUCS
IPSIMBIMH. YTOJI MEXKIY CKPEIIMBAOIIMMUCS TIPSIMBIMH.

61 .IIpr3Haku napauieIbHOCTH MPSMBIX.

62.B3anmHO€e pacnoioKeHUE MPSAMOU U INIOCKOCTU B IIPOCTPAHCTBE.
63.1lpu3Hak mapamieIbHOCTH MPSIMOM U ITOCKOCTH.

64.B3anMHO€E pacIonoKeHne MIOCKOCTEN.

65.1lpu3Hak napamieIbHOCTH TIOCKOCTEH.

66.1lepneHaNKyYISIp ¥ HAKIIOHHAS K MJIOCKOCTH.

67.YT10J IpAMO# C TNTIOCKOCTEIO.

68.1Ipr3HaK nepneHANKYISIPHOCTH TPSMOM U TIJIOCKOCTH.
69.CBolicTBa NEPHEHANKYISIPHBIX MPSIMOUN U MIIOCKOCTH.
70.Teopema o Tpex NMepreHIUKYJIApax.

71.IleprieHINKYISIPHBIE TIOCKOCTH.

72 1lpr3Hak nepneHANKyIIPHOCTH TIIOCKOCTEN.

73 .Muororpannuku. [Ipusma. [Tapannenenunen. [Tupamuna.

74 IlpaBunbHas npusma. [Ipsmas npuzma.

75.bokoBast MOBEPXHOCTH NMPSAMON NMPU3MBI. bOKOBasi NOBEPXHOCTh NPABUIILHON
MIPU3MBI.

76.boKk0Bast MOBEPXHOCTH MPSAMOYTOJIBHOTO NTapaJlIeIICIIUIEAA.
7'7.boKoBast MOBEPXHOCTH NPABUIIBHON TUPAMUBL.

78.1unuunp. bokoBasi MOBEPXHOCTh HMJIMHAIPA.

79.Konyc. bokoBasi TOBEPXHOCTh KOHYCA.

80.Cdepa u map. [Tnomaas moBepxHoCTH cepbl. B3aumMHoe pacmonoxeHue
chephl U TIOCKOCTH.

81.00beM MpsSMOYyTOIHHOTO MapasuIeIeUIIe]T.

82.00beM MpU3MBL.

83.00beM nmupaMu/IbI.

84.006beM mUIMHIpA.



85.00bem KoHYCA.
86.00beMm 1mapa.
87.JlexapTOBBI KOOPAMHATHI B POCTPAHCTBE.

IlepeyeHb NpaKTUYECKUX 3aJaAHUM:
COS3x + COS
=Cctga

1. Jloka3aTh TOXIECTBO: sin3a —sina

o 7 tan 138°
2. HaiiTn 3HaUeHME BHIPAKECHUS ———.
0,2tan 42°

1-cos2a

=t9’a
. Jlokasatb ToxecTBO 1+ C0S2
1

Beraucaute 16 cos(m + B) * sin(%n + ), ©CIIH cos f = -

&~ w

T
—<a=<r
BhIucIuTh COSa, ecim Sina=1/2u 2

15(sin?9°—cos29°)

Haiitn 3HaueHnEe BbIpaKECHUS
cos 18°

o . 15 3
Haiitu sina, €ciiv cosa = —g, ae(m; 7”).

sina +sin g
sina —sin g
Pemuts ypaBHeHue: 125in°X+3sin2x-2c0s°X=2
7 cos(Zx - %) =-35

, eciu o+ =273, a-f=m3.

BoeruucianTs:

© © N oo

10.Pemuth ypaBHEHUE:!

11.Berauciurts: tge, ecim Sina= - V2/2u 7 < a < 377[

.21 /4 V4
sin — —cos(— =) +tg —
12.HaiinuTe 3HaueHNE BBIPAKCHUS 6 4
cos2a +sina 1

13./loxa3aTh TOXKACTBO: - =—Clgco.
A sin 2« 2

cos’ a
14.Yupocrure Sih a+1

15.Jloka3aTh TOXKAECTBO: COS2 a+tgZacos2a-1= -tg?a.
16.Pemmnts ypaBHEHHE: SiNX+SiN3X=4C0s>X.

17 .HaiifuTe 3HaUeHNE BRIPAKECHUS: 542 C0542' c0s102” +sin 42 (?0512
Cos77° cos32° + cos13 sin 32°

o 2 a2
18.HaiiuTe 3HaueHne BhIpaxkeHus COS™ X+7sin”x~16

19.Bpruuciuth;  SiN 2 19?“ +7c0s? 7_6n

20.Pemmute ypaBHenue: Sin(z— X) — COS (% +X) = 3.

21.Pemmts ypaBuenue: 25 sin®x+100cosx=89.
22.Pemmth ypaBHeHue: Sin°X-2sinXcosx-3c0s*x=0.
23.Pemmth ypaBHeHue: 3C0SX-55in?x-sin2x=0.



24.Jlokazatk, uTo QyHKuus Y = 3X* + X* aBnsercs 4ETHOIA.
25.Pemuth ypaBHeHHE: COSIX-COS7X+C0S3X-CoSX=0.

26.J]oka3ath, uTo QyHKIMA Y = X3SinX? sABgeTCS HEYETHOIA.
C0s43°-c0s17°—Cc0os47°-sin17°

sin 15°- cos15°

27 .Bpruncnure
St 4r . 3m . 5rx 3r
COS— + C0S— + Sin — - Sin — - C0S —
28.Haiigute 3HaueHNE BBIPAKEHUS 3 3 2 8 2,
29.Pemmts ypaBHenue: 4C052X/2+3/2 sinx +5sin?x/2=3.
30.Pemuts ypaBHeHue: SinZ3x+sin?4x=sin?5x+sin?6x.
31.Pemuth ypaBHenue:x + 3 = vV2x + 9.

32.BeIYncianTh: (8@ — 3x/3_2)— (3\/@ + 6\/4_8)

33.Uccnenosats Gynxnuio Y = 3x°-5x3+2 u moctpouts eé rpaduk.

34 Boramcnuts: 3V01+3v3 -3//01-343 .
35.Pemuth ypaBaenue: Vvéx — 11 = x — 1.

3Vx—/y=8
Vx+2/y=19

37.BbaucanTh NPOU3BOIHYIO (PYHKITHH Y = 3In%(1-5x2)-7.

38.PemuTh ypaBHenue: 53% — 2531 — 3.53%"2 = g(

39. Perutsh ypaBHenue: 2X 1 + 2%72 4+ 2%73 = 448,

40. BelurcIuTh Ipou3BoaHyto GpyHkmun Y = cosint?2x.

41.BeIUUCIIUTD: 4%°1°%9 02010625

42. Uccnenosats pynknuro Yy = 5x3-3x° u moctpouts €€ rpadux.

43. Touka nBuxercs 10 3akoHy S(t) = 3t*-4t3. Halitu ckOpOCTh M YCKOPEHUE TOYKH
yepes 2 ¢ mocie Havana JBUKEHUS.

44. Haiiti ponsBoanyio GyHKuu y=x3¢*,

45. Pemuth ypaBHEHHE: 3-51-2.5¢1=0,2 .

36.PemmTh cucTeMy ypaBHCHHIA: {

lIog6 8+2logg 3]

46.Y1poCTUTh: 36(3

47. Haiitu HanOoJsbliiee ¥ HaMMEHbIIee 3HaYeHUs! QYHKIUN ) = x+% Ha OTpe3Ke
X

[-2,-1].

48. Beraucauth npou3BoaHyro Gynkuun y = €31  touke Xo=1/3.

49 VccnenosaTh PyHKIMIO y = 3-2x%-x*Ha DKCTPEMYMBI.
50.Haiitu npoussoanyro Gpynknum: y = X2Inx.

1 x-2x%+41 1 (1-x)?
51. Pemuth HEPABEHCTBO: (EJ {EJ :

52. PetnTb ypasHeHue: VX —5++/X+3—+/2x+4 =0.
53. Berunciuth npou3BoAHy10: Y = 4e*+3 B Touke Xp=-2.
x* —3x% +1

x-1

x3 x?

Tl
55. Beruucnuth mpou3BoaHy0 pyHkIun y= 3 2

54. BeIYucIuTh MPOU3BOAHYIO QYHKIIUU Y=



56. Pewntb ypaBHenue: Y X +3 —+/x—1=0.
57. Haiitu mpousBoaayto Gpyukmuu Y = 3InX+sin2x.
58. BerunucinuTh Mpou3BOIHYIO PYHKIIMH Y = 2XCOSX.
59. Berunciuts: (0,025)'9%-(0,04)'9%.
273 -()7(p)?

2724 (=904
61. Haiitu mepBooOpa3Hyto GyHKIIMH Y=

32X—l _32X—3 < §
3

60. Berunciaurs:

e4x+1

62. Pemute HEpaBEHCTBO

63. Beruncauts 1©09:139-109,20+2log,6

64. HaiimuTte KOpeHb WM CYMMY KOpHEH YpaBHEHUS, €CITH UX HECKOJIBKO
log,(2x+12) —log4(x —9) = log, x

65. B npaBuibHON YeTHIPEXYTOJIbHON YCEUEHHON MpaMuie CTOPOHBI OCHOBAaHUH 8M
u 2 M. BricoTa paBnHa 4 m. Haiiaure moniaap nmojHOW MOBEPXHOCTH.

66. Ilnomans moBepxHocTH Kyba paBHa 18. Haiinure ero nuaronais.

JK3aMeHAIIMOHHBbIE OHWJIeThI
buuer 1
1. Ionsitue ¢pynkimu. CriocoObl 3aanus QyHKIIHM.
2. Onpepenenue, CBOMCTBA, rpaduk (yHKIUU: Y = arccosx.

C0S3a + Ccosax
3.Jloka3aTh TOXKIECTBO: — - =Clga
sin3a —sina
buaer 2
1. Onpenenenue u cBoiicTBa GyHKIUU Y=SINX U e€ rpaduk.
2.0OCHOBHBIE TPUTOHOMETPUIECCKHE TOXK/ISCTBA.

(9] 7 tan 138°
3. HaiiTu 3HaueHHe BBIPAKCHHAS ———.
0,2tan42°

buier 3
1. Onpenenenue u cBoicTBa QyHKIMU Y = COSX U €€ rpaduk.
2. YcnoBus YETHOCTH U HEYETHOCTH (PYHKITHIA.

1-cos2a )
3. JlokazaTp ToxkJIecTBO — =10 «r .
1+ cos2a

buiser 4
1. Onpenenenue u cBoiicTBa GyHKIMH Y = 10X 1 €€ rpaduk.
2. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
3. Beraucimurh 16 cos(m + B) * sin(%ﬂ + ), €CIIH cosff = %
buaer 5
1.Onpenenenue u cBoictBa GyHKIMHU Y = ClgX u e€ rpaduxk.
2.CniocoObI 3a1anusi GyHKITUH.

i T
3. Beruucaurh COS«, ecnu Sina=1/2n E <a-<r.

bujer 6



1. Tpuronomerpuueckue pyHKIUN IBOMHOTO apryMEHTa.
2.0Omnpenenenue u cBoiicTBa QyHKIMH Y=SINX U e€ rpaduk.

15(sin?9°—co0s?9°)
cos18°
bujer 7
1. TpuroHomeTpuyeckue GYHKIIUH MOJTOBUHHOTO apryMEHTa.

2.0npeneneHue U CBOMCTBA QYHKIUU y = tg X U e€ rpaduK.

y : 15 3
3. Haiitu sina, eCiu cosa = —\/T_,ae(n; 7”).

buier 8
. @opMyIIbl CHHYCA U KOCUHYCA CYMMBI JIByX apryMEHTOB.
2. [lonsatue pynkuuu. CriocoOsl 3aaaHus GyHKIIUH.

sin a +sin
3. BeraucnuTb: _a—_'g, ecnu a+ =273, a-f=n3.
sina —sin

3. Halitu 3Ha4YeHUE BBIPAKEHUS

[EEN

buier 9
. @opMyIBI CHHYCA M KOCMHYCA PA3HOCTH JABYX apTyMEHTOB.
. Onpenenenue u cBoiicTBa PyHKIUU Y = COSX U €€ rpaduk.
3. Pemnts ypaBHeHue: 125inx+3sin2x-2c0s2x=2

buier 10
1. ®opMyIibl TAaHTEHCA CYMMBI M pa3HOCTHU JIBYX apTyMEHTOB.
2. TpuronomeTpuueckre GyHKIIUU JBOMHOTO apryMeHTa.

7 cos(2x - %) =-35

N

3. Pemuth ypaBHEeHHE:
buier 11

. ®opMysBl CyMMBI M PA3HOCTH CHHYCOB JIBYX apTyMEHTOB.

2. OCHOBHBIE TPUTOHOMETPUYIECKHUE TOXKIECTBA.

: 3
3. Brumciuts: tga, eciu sina= - V2/2u 7 < o < 77[

[HEN

buser 12
1. ®opMyIbl CyMMBI U Pa3HOCTH KOCUHYCOB JIBYX apTyMEHTOB.
2. OmnpesienieHre U CBOMCTBA PYHKIUMHU y = tg X U €€ rpaduk.

.2 T T
sin — —cos(——=) +tg —
3. Halinute 3Ha4€HHE BBIPAKEHUS: 6 4

bujer 13
1. ®opmyiibl TpUBHUICHHUS (YTIIBI TEQ).
2. OnpenesieHre U CBOMCTBA PYyHKIHMH Y = ctg X U e€ rpaduk.

cos2a +sin‘a 1
3. Jloka3aTh TOXACTBO: - =—Clgo .
sin 2a 2

buiser 14
1. ®opmyinbl npuBUAEHUS (YIIIbI TU/2+0).
2. OmnpesienieHre U CBOMCTBA (PYHKITNH y = tg X 1 € rpaduk.
cos’

3. Vrpocrure Sina+1



buuer 15
. @opmynbl puBHIeHUS (YIIIBI 371/2+01).
. Onpezenenre U cBOMCTBA QYHKIIMM Y = COS X U €€ rpaduK.
. JlokasaTb TokIeCTBO: COS2ar+tg2acos2 a-1= -tg?a.
bujer 16
. @opmyibl TpuBUAEHUS (YIiabl 2a).
. Onpenenenue u cBoiicTBa QyHKIUHU y=sin X U €€ rpaduk.
. Pemnts ypasHenue: Sinx+sin3x=4cos3x.
buaer 17
1. Pemrenue ypaBHeHuit Buaa Sinx = a.
2. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
N cos42° cos102° +sin 42° cos12°

N -

W

W INBP-

3.Haiiaute 3HaueHmne BoIpaKeHUs: 5

Cos77° cos32° +c0s13’ sin 32°
buier 18
1. Pemenue ypaBHeHHid BU1a COSX = a.
2. TpuronomeTpudeckue GyHKIIMH TBOMHOTO apryMeHTa.

3.Hailinute 3Ha4eHNE BhIPAKEHUS 7cos® x+7sin*x~16
buier 19

1. Pemenue ypaBHeHui Buja tgx= a.

2. Onpepienienrie, CBOMCTBA, rpaduk GyHKIUU: Y = arccosx.

. 2191 27T

3. Bbmuucnoutse: SIN r + 7C0s e
buier 20

1. Pemenue ypaBHeHwHit Buaa Ctgx = a.

2. ®opMyJsIbl CYMMBI B pPa3HOCTHU CHHYCOB JIByX apryMEHTOB.

3. Pemure ypaBHeHUeE:

sin(z— X) — cos (% +X) = /3.

buiser 21
1.Onpenenenvie, cBoiicTBa U rpaduk GyHKIMH Y = arcsinx.
2. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.

3. Pewmwmts ypasHenue: 25 sin?x+100cosx=89.

buiser 22
. Onpenenenue, cBoicTBa U rpaduk GyHKIUUA Y = arccosX.
. [Nonsitue pynkuuu. CrocoOsl 3a7aHus PYHKIIUA.
. Pemnts ypasHenue: Sin?x-2sinxcosx-3cos2x=0.

bujer 23
1. Onpenenenue, cBoiicTBa U rpaduk GyHKIIMKA Y = arctgx.
2. YcnoBust 4ETHOCTU U HEYETHOCTU (DYHKITHIA.
3. Pemnts ypaBHeHue: 3C0S*X-5sin?x-sin2x=0.

buiser 24

W N -

1. Onpenenenue, cBoicTBa U rpaduk GyHKIUU Y = arcctgx.
2. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.
3. JlokasaTk, uto QpyHkums Y = 3x? + X* apsercs 4ETHOIL.



buaer 25
1. Pemenue HepaBEeHCTB BHIa SINX<a.
2. llonsarue pynkuuu. CriocoObl 3aaaHus GyHKIIUMN.
3. Pemuth ypaBHeHuUe: COSIX-COS7X+C0S3X-COSX=0.
Buier 26
1. Perienue HepaBeHCTB BUjla COSX<a.
2.Tpuronomerpudeckue GyHKIHUU MTOJOBUHHOTO ap-TYMEHTA.
3. Jlokazats, uTo QyHKIUA Y = X3SinX? ABnseTcs HeYETHOM,
buuser 27
1. Pemenne HepaBEeHCTB BHIa SINX>A.
2. ®opmybl IpUBUIEHUS (YTIIbI 27T+0L).
C0s43°-c0s17° —cos47°-sin17°
sin 15°- cos15°
buier 28
1. Pemienue HepaBeHCTB BUjia COSX>a.
2. ®opmyIibl ipuBUeHUS (YTIIBI TEQ).

3. Beruucnaure

57 Ar . 37 . 5«x 3
COS—+COS?+SIH7-SIH?'COS—

3.Hanaure 3Ha4eHUE BBIPAKECHUS 3 2
buuer 29

1. Pemenue HepaBeHCTB Bua tgx<a.

2. ®opmysl npuBHeHUS (YTIbI 370/2+0,).

3. Pemnts ypaBHenue: 4c0s2X/2+3/2 sinx +5sin?x/2=3.
bujer 30

. Pemenne nepaBeHcTB BUa Ctgx<a.

. ®opmybl ipuBUaeHUs (YTIIbI T0/2+01).

3. Penuts ypaBHenwue: Sin23x+sin?4x=sin?5x+sin6x.

bujer 31
. Llenble, palinoHaIbHbIE U IEMCTBUTEIIBHBIE YHUCIIA.
. [IpousBogHas mokaszarenbHol GyHKIUU. YUCTo e.

3. Pemuth ypaBHeHue:x + 3 = v/2x + 9.

N =

N -

buner 32
1. Apudpmernyeckuil KOpEHb HATYypPaJIbHOM CTETIEHH, €r0 CBOKCTBA.
2.1Ipon3BoaHast creneHHON (QYHKIUH.

3.BeancianTs: (8@ - @)— (3\/@ + 6@)

Bbuaer 33
1. CteneHsb ¢ pallMOHaIbHBIM [TOKa3aTesieM U €€ CBOMCTBA.
2. Teopema 0 Tpex NEPHeHAUKYJIIAPaX.
3. Uccnenosarh QpyHKmI0 Y = 3X°-5x3+2 1 mocTpouts eé rpadux.
bujer 34
1. Onpenenenve U CBOMCTBA MOKa3aTeIbHOU PyHKIIMK, €€ rpaduk.
2. IlepnieHAUKYISPHBIE TIOCKOCTH.

3. Beruuciaurs: 3&/\/@+3\/§ -%/\/ﬁ—3\/§ )

bujaer 35



1.

Omnpenenenre 1 CBOKWCTBA JorapuMuyeckoit pyHkuuu, e€ rpadux.

2.ITapannenenunes.

3.

[EEN

N

N -

N

N -

N

N -~

N

. Pemmmts cucremy ypaBHEHHMI:

Pemuth ypaBHeHue: Vvox — 11 = x — 1.
buaer 36

. IloxazarenabHbIC YPaBHCHHA, CITOCOOBI MX PCUICHUA.
. CBoiicTBa I[PI&FOH&JICIZ MMPpAMOYTOJIBHOI'O ITapaJUICIICIIUIICaA.

3vx —\/y=8

VX +2,/y=19
buaer 37

. [loka3aTenbHbIE HEPABEHCTBA U CIIOCOOBI UX PEILICHHUS.
. bOKOBast MOBEPXHOCTH MPAMOU MPU3MBI.
. Beruucnuth npon3BoHYy0 QYHKIHH Y = 3In5(1-5x2)-7.

buaer 38

. ippanyioHaibHbIe HEPABEHCTBA U CIIOCOOBI UX PEICHHMS.
. Konyc. bokoBas oBepXHOCTh KOHYCA.
. Pemnth ypaBuenue: 53% — 2 53%71 —3.53%72 = g

buier 39

. Jlorapudmuueckue YpPaBHEHUS. Meton HETIOCPEICTBEHHOTO

JorapupMUpOBaHUS.

. HanGoubiiee 1 HaumeHnblee 3HaueHue (QyHKIHH.
. Petuuts ypaBHenue: 2¥71 + 2%72 4 2%73 = 448,

buaer 40

. JlIorapupmuyeckue ypaBHeHus1. MeTO1 MOTEHIIMPOBAHMUS.
. O6beM MpsIMOYTOJILHOTO MapasuieenuIe/1a.
. Beramcuts npoussoanyro Gynkuun Yy = cosln?2x.

buier 41

. Jlorapudmuyeckue ypaBHeHus1. MeTO1 3aMEeHBI TEPEMEHHOI.
. AKCHOMBI CTEPEOMETPHH.
. Beruncnurs:

40,5Iog4 9-0,25log, 25

buser 42

. JlIorapupmuyeckue ypaBHeHUs1. MeTO1 CBEIEHUSI K OJJHOMY OCHOBAHHUIO.
. B3anmHoe pacnosiokenue 1ByX IpsIMbIX B IPOCTPAHCTBE.
. UccnenoBats dynxmmio Y = 5x3-3x° u moctpouts eé rpaduk.

buaer 43

. JlIorapupmMuyeckre HepaBEHCTBA U CTIOCOOBI UX PEIICHUS.
. O6beM muIMHpA.
. Touka mBuxkercs 1o 3akony S(t) = 3t*-4t3, Haiitu cxopocTh U yCKOpPEHHE TOYKH

yepes 2 ¢ mociie Havyajaa JBUKEHUS.
buaer 44

. JlecsaTuUHbBIN Jorapu(mM U ero CBOMCTBA.
. 'eomeTpr4eCcKuii CMBICII IPOU3BOIHOM.
. Haiitu npoussonnyro Gpynkuum y=xe,



N -

. YIIPOCTHUTB: 36(

buaer 45
. Harypanbnsiit torapudm u ero cBoicraa.
. [Ipu3Haku napaiesbHOCTH NPSIMBIX.
. Pemnth ypaBHEeHUE: 3-5*1-2.5¢1=0,2 .
bujer 46
. [loka3zarenbHble ypaBHEeHUs1. MeTOL NPUBUIEHUS K OJTHOMY OCHOBAHUIO.

. BzaumHoe PaCIIOJIOKCHHUC HpHMOﬁ U IINIOCKOCTH B IIPOCTPAHCTBC.

%Iog6 8+2logs 3j

buaer 47
. [ToxazaTenbpHBIC ypaBHCHHUSA. METO/ 3aMEHBI TICPEMCHHOM.
. [Ipu3HaK mapaieIbHOCTH MIPSMOM M INTOCKOCTH.

o 8
. HaliTn HanGoplliee 1 HaMMEHBIIICE 3HAYCHUS (bYHKHI/II/I Yy = x+—; Ha OTPC3KC
X

[-2,-1].

W N

1.
. [Ipu3HaK nmapamienbHOCTH IIIOCKOCTEN.

2
3

1
2
3

buser 48
. UppanmonaneHble ypaBHEHHs. MeTOT BBEIEHNS HOBOW IIEPEMEHHOM.
. B3aumHOe€ pacrosokeHue MmioCKOCTEM.
. Beraucuts npoussoanyro Gpynkuun y = ! g Touke Xo=1/3.
buaer 49
[IpousBoaHas norapupmMuueckorl GyHKIUU.

. Uccnenosats hyHkmmio y = 3-2x%-x*Ha sKcTpeMyMBbl.
bujer 50

. [lepnenaAMKYIISIp ¥ HAKIIOHHAS K IIJIOCKOCTH.

. DU3UYECKHUM CMBICIT IIPOU3BOJHOM.

Haiitu npousBoanyro Gynkuuu: y = X2Inx.
bujer 51

. IloHATHE UPPALIMOHAIBHOTO YPABHEHUSI, METO/IbI PELICHMUS.

. [Ipr3Hak nepneHaAuKyIspHOCTH IPSMOM U TIJIOCKOCTH.

1 x®-2x%41 1 (1-x)?
. Pemuth HEpaBEHCTBO: (EJ {Ej :

bujer 52
. [Ipusma. IlpaBunesHas npusma. [Ipsmas npusma.
. [Ipu3Hak nepneHIuKyIsIpHOCTH TIOCKOCTEM.

3. Pernts ypasHenue: VX —5++/X+3—+/2x+4 =0,

[N ol

Bbuier 53
. OkcTpeMyMmbl GyHKIUH. [IpaBuina HaX0XKIEHUS UX C TIOMOIILIO TPOU3BOTHOM.
. [lmpamuna.
. Beruncnuts npousBoanyto: Y = 4e*+3 B Touke Xp=-2.
bujer 54
. JlJorapudmsl u ux cBoiicTaa.
. Hunuuaap. bokoBas MOBEpXHOCTh HUIIUHIPA.
x3 —3x? +1

. Beruncnuth npon3BoHy0 GyHKINN Y= n



Buaer 55
1. Cepa u map. [1nomaas noBepXHOCTH CHEPHI.

2. YcaoBHasi BEPOSITHOCTb COOBITHS.
3 2

X X
—+—-2X
3. Berancnuth npou3BoaHyto QyHKIUU y= 3 2
Buuier 56

1. O6veM nupaMuIbI.
2. IlpaBua BEIYMCIIECHUS TIPOU3BOTHOM.

3. Pemuth ypaBHCHHE: Ux+3-+/x-1=0.
buaer 57

1. Knaccuyeckoe omnpesesieHne BEpOATHOCTH.

2. O0BeM KoHYycCA.

3 Haiitu npousBoanyto pyHkun Y = 3Inx+sin2x.
buser 88

1. BboxoBas MOBEPXHOCTh MPABUILHON MHUPAMHU/IBI.

2. Bo3pacranue u yObiBaHue (PyHKITUH.

3. Beruuciauth npou3BoHYI0 GYHKIIMH ) = 2XCOSX.
bujer 59

1. [onsiTHe cmyyaltHOTO, JOCTOBEPHOT0, HEBO3MOXHOTO COOBITHIA.

2. BokoBasi TOBEpXHOCTh MPABWIBHON MTPU3MBI.

3. Beruncauts: (0,025)'9 - (0,04)'9%.

buaer 60
1. ®opmyna nosHOM BeposTHOCTU U (hopmyra baiieca.
2. O0BeM mapa.

273-()72(—3)?

—2.¢-YHo,3
27%4( 5)+4

3. Berauciaurs:

bujer 61
1. Onpenenenue nepBooOpazHoii. [IpaBuiia HaxoxIeHUS TEPBOOOPA3HBIX.
2. @akTopuan. Yuciao nepecTaHoBOK 3JIEMEHTOB YIOPSA0YEHHOIO MHOKECTBA.
3. Haiitu nepBooOpasnyio pynkmun y= e¥*!

bujer 62
1. UnTerpan. ®opmyna Hetotona-Jleitbuuia.

2. Yncmo coueTaHuit ¥ pa3MEIICHUH 3JIEMEHTOB YIIOPSAI0UYEHHOTO MHOYKECTBA.

32x—l _32X73 < §

3. Pemnre HepaBEeHCTBO :
bunjer 63

1. CraTuctuueckoe ornpeeaeHue BEpOITHOCTH COOBITHSI.

2. CxpenuBaroniyecs npsmbie. PaccTosiaue Mexay CKpenuBarOIUMUCS MPSIMBIMHU.
VYron Mexay CKpelnBarOIIUMUCS MPSIMbIMH.

3. Beruncenuts 1©09:139-109;20+2log ;6

Buner 64
1. 'eomeTpuydeckoe ompeesieHre BEPOSITHOCTH COOBITHS.
2. YT0oJ1 IpSIMOM C IJIOCKOCTBIO.



3. Haiinure KopeHb Wil CyMMy KOPHEH ypaBHEHHSI, €CITH UX HECKOJIBKO
log¢(2x +12) —log,(x —9) = log, x
Bbuier 65

1. YpaBHeHHE KacaTeIbHOM.

2. JlekapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE.
3. B mpaBuiibHOM 4€ThIPEXYTOJIbHOM YCEUEHHOU MUpPaMKJIe CTOPOHBI OCHOBAHUN 8M U

2 M. BricoTa paBHa 4 M. Halinute miomaap 1MoJHON MOBEPXHOCTH.

buier 66

1. YpaBHeHue KacaTenbHOM.
2. JlexapTOBBI KOOPIUHATHI B IPOCTPAHCTBE.
3. [Inomane moBepxHOCTH KyOa paBHa 18. Haiinure ero quaronars.



Kpurtepun onennBaHusi 00y4aromerocs:

Ounenka «5» craBuTcs 00y4aroUUMCs, KOTOpPbIE JIEMOHCTPUPYIOT BBICOKHI
YPOBEHb OCBOEHHUS MaTepuaia, MPEIyCMOTPEHHOTO0 YYeOHON mporpaMMmon
JTUCHUIUIMHBL,  BIIQJCIOT  HAy4YHOM  TEPMHUHOJIOTMEM  COIVIACHO  TeMaM;
00OCHOBAaHHO, YETKO U TMOJHO M3JIaraloT OTBET; OTBEUAIOT HA JOMOJHHUTEIIbHbIC
BOIIPOCHI; MPU OTBETE HA BOIMPOCH MO TEME HE JOMYCKAalOT OIIUOOK W

HETOYHOCTEH B U3JI0KECHUU MaTcpuaiia,

Ouenka «4» craBUTCS OOYYAIOIIMMCS, KOTOPHIE IMOKA3bIBAIOT XOPOLIUE 3HAHUS
MaTepHana, MpeayCMOTPEHHOr0 y4eOHOM MpOrpaMMOn TUCUUILIUHBL; AOMYCKAOT
HETOYHOCTH B OOOCHOBAHHOCTH OTBETA; BJIAJCIOT HAYYHOW TEPMHUHOJOTUEH
COTJIACHO T€MaM; OTBEYAIOT Ha JIONOJIHUTEIBHBIE BOIPOCHI; IIPU OTBETE HA

BOIIPOCKHI I10 TCMC JOIIYCKAIOT HCTOYHOCTHU B U3JIOKCHUUN MAaTCpHaAJIa,

Onenka «3» ctaBUTCA OOYyYarONUIUMCS, KOTOPBIE IMOKA3bIBAIOT 3HAHUS TOJIHKO
OCHOBHOIO NPOTPAMMHOIO MaTe€puajia IO JUCIHUIUIMHE; B  HAYYHOH
TEPMUHOJIOTMM COTJIACHO TeMaM JOIMYyCKaloT OIIMOKW; TIpU OTBETE Ha
JIOTIOJTHUTENIbHBIC BOMPOCHI JOMYCKAIOT HETOYHOCTH; JOIYCKAalOT OIMUOKH B

OTBETE Ha BOIMPOCHI OMJIETA.

Onenka «2» crtaBuTCs 00y4aroUMMCs, KOTOpPbIE MOKa3bIBAIOT (hparMeHTapHbIE
3HaHUS OCHOBHOI'O IIPOIPAMMHOIO MaTepuayla, HE BIAACIOT HAYYHOH
TEPMUHOJIOTHEN MO JUCHUIUIMHE; IE€MOHCTPUPYIOT OOPHIBOYHBIE 3HAHUS TEOPUU

Y TIPAKTUKHU 10 TIPEIMETY; JOMYCKAIOT OIMOKH B OTBETE HA BOIIPOCHI OUieTa.
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