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Mpepucnosue

HNs3patenscTBo «MHeMo3uHa» u3gaéT yuyeOHO-MeTomu4YeCKHH
KOMILJIEKT [JId H3yYeHHs Kypca ajrebpbpl W HadYajJl MaTeMaTH-
YyeCKoro aHajusa Ha 6a3zoBoM u yraybséHHoM ypoBHsaX B 10—
11-m xJyaccax o61e06pasoBaTeJILHOH ITKOJbBI:

o A . I. Mopdrosuu, I1. B. Cemenos. Anrebpa 1 Hauasa MaTeMa-
TuyecKoro aHayinsa. 10 knace. B 2 u. Y. 1. YuebHUK;

e A I. Mopdrosuw u Op. Anrebpa m Hadyaja MaTeMaTHYECKOTO
aHanusa. 10 knace. B 2 u. Y. 2. 3agauHukK / nox pex. A. I'. Mopxa-
KOBH4a;

o A I'. Mopdrosuu, II. B. Cemenos. Anrebpa 1 Hadasia maTeMa-
Tuueckoro ananmsa. 10 knacc. MeToguuecKkoe nocobue AJNA y4H-
TeJs;

e B.HU.T'rusbype. Anrebpa u Hadyaja MaTEMaTUIE€CKOr0 aHAJIM3A.
10 knacc. KoHTponbHBIe paboTel / mox pex. A. I'. MopakoBuua.

HacTosiimee mocobue sABIseTCS AOMOJHEHHMEM K YKaszaHHOMY
y4eOHOMY KOMILIEKTY.

Ilpepnaraemeie caMOCTOATENLHEIE PADOTBI MOIKHO HCIIOJIB30-
BaTh IJId TEKYIEro KOHTPoJIA 3HaAHWUIi, YMEHHI ¥ HaBBIKOB yda-
IMUXCA, B KadecTBe obyuamwInux paboT, a TaKKe B IeJsIX BbIOO-
POYHOI NIPOBEPKM 3HAHWH IIKOJBHUKOB IO OIIpPeeJIEHHON TeMme.

Bpems, oTBoAMMOE Ha CaMOCTOATeNbLHBIE paboThI, BAPBUPYET-
ca or 7 zo 20 MUHYT IO YCMOTPEHUIO YYUTENS B 3aBUCHUMOCTH OT
CTPYKTYPH YpOKa, 06'b€Ma ¥ CJIOKHOCTH paboOThI, YPOBHA IIOATO-
TOBKHM YYEHHKOB TOI'O MJM MHOIO KJjlacca. YYHTEJb BIpaBe HaTh
y4darqumMca He BCIO paboTy, a BLIOOpPOYHBIE 3aiaHUsA U JIUIIE T pa-
60THI, KOTOpBIE OH CYHUTAET IeJIecO00pasHbIM IPOBECTH. 3aJaHuUs
MOBBILIEHHOM CJIOKHOCTH OTMEYEHBI 3HAKOM ®.

PaboTel npeacTaBieHbl B YeTHIPEX BapHaHTaX. 3afaHUS KayK-
Zlor'0 BapvaHTa noZOoO0paHE! 1O BO3PACTAHUIO CJOMKHOCTH, IIPUYEM
BapuaHTHI 1 1 2 Bo MHOTUX C/IY4aAX HECKOJIEKO JIer'Ye BAPUAHTOB 3
u 4.

B paHHOM mnocobun npHBOAUTCA IPHUMEPHOE IJIAHWUPOBAHUE
yuebHOro MaTepuaja B Tp€X BapuaHTaX ¢ YVKasaHMEM HOMEPOB ca-
MOCToATeNbHEIX paboT (C-1, ...) mo Kamaou TeMe.



NPUMEPHOE TEMATUYECKOE NJIAHAPOBAHUE

I Bapitautr — 4 u B HepeJIO,
II papuasT — 5 u B Hegexlo,
III BapuauT — 6 u B Hegenio

Kox-Bo
qyacos No camo-
Hzyuaemeiit maTepuan BapuanT CTOATEIBHOI
patoTsi
I | II [III
IlosTOpeHue Kypca aarebprl 7T—9 Kiaaccos 4 414 0
IF'anasa 1. JeilicTBUTEeIbHBIE YHCTA
§ 1. HarypasibHble u Liefble 4uCa 3|4 |5 1
§ 2. PanmoHanpHBIE YHCIIa 1121} 2 2
§ 3. UppanuosajbHble YHCIa 212|2 3
§ 4. MHoxeCTBO NeMCTBUTEIBHBIX YHCeI 1|23 4
§ 5. Moayap neMCTBHTEIBHOrO YHCIA 212|383 3]
Konmpoavnan paboma Ne 1 1 (1)1
§ 6. MeToa MaTeMaTU4eCKOH HMHAVKIIAU 213 |4 6
Hroro: | 12|16 |20
IF'naesa 2. UYncnossle PyHRUUH
§ 7. Onpenenenue 4ymnCJIOBOM (QYHKIHU K CIIO-
cODBI €€ 3aJaHuH 2121|38 7, 8
§ 8. CgoiicTBa QyHKUMI 33|14 9,10
§ 9. Ilepuoguueckune QyHKLNH 1123 11
§ 10. O6parHas pyHKLUA 213|4 12
Koumponenas paboma Ne 2 1111
Hroro: | 9 |11 |15
I'masa 3. Tpuromomerpuyeckue GpyHKIHHU
§ 11. YncnoBas OKPYXHOCTh 2122 13, 14
§ 12. YucnoBas OKPY3KHOCTh H8 KOOPAHHATHOM
ILJIOCKOCTH 213|38 15, 16




ITpodonscenue mabauybt

Komx-8o
JacoB N camo-
Hzyuaemuiit maTepuan Bapuant CTOSITeNbHOMH
paboTsl
I | II |1
§ 13. Cunyc u KocuHyc. TaHreHC ¥ KOTaHTEeHC 33|14 17—19
§ 14. TpuroHoMeTpUYECKHE PYHKIIUM YHUCJIOBO-
ro apryMeHTa 21383]|3 20
§ 15. TpuroHOMeTpUYECKUE QPYHKIUM YIJIOROIrO
apryMeHTa 1{2]|2 21
§ 16. Pyuxknuu y = sinx, y = cos X, UX CBOM-
cTBa U rpadpuKH 31833 22—24
Konmponvnas paboma Ne 3 1 (1141
§ 17. Ilocrpoenue rpagpura pyuxnuu y =mf(x) | 2 | 2 | 2 25
§ 18. IlocTpoenne rpacdmka oy y = f(kx) [ 2 | 3 | 3 26
§ 19. I'padhmK rapMOHUYECKOr0o KojiebaHus 1,22 27
§ 20. Oyuruum y = tgx, y = ctg x, NX CBOICTBA
H rpaduKH 212138 28
§ 21. O6paTHbie TpUroHoMerpudeckue GyHruu | 3 | 4 | 5 29—31
Hroro: |24 |30 |33
I'nasa 4. TpuronomeTpuuecKkue ypasHeHHSA
§ 22, Ilpocreiiine TPUroHOMETPUYECKUE YypaB-
HeHUSA ¥ HepaBeHCTBa 456 32—35
§ 23. MeTogp! pelleHUA TPUTOHOMETPUUYECKUX
YPaBHEeHUH 41 5|6 36, 37
Konmponvnas paboma Ne 4 1,11
Hroro: | 9 (1113

I'nasa 5. IlpeoGpa3oBanue TPUIOHOMETPMUYECKHMX BBHIPAKEHHUI

§ 24. CuHyc ¥ KOCHMHYC CyMMBI M Pa3HOCTHU ap-
T'YMEHTOB 3|34 38, 39

§ 25. TaHreHC CyMMBI M PasHOCTH apryYMEHTOR 2122 40

§ 26. GopmyILI IPUBEIEHUSA 2122 41




Ilpodonscenue mabauyb

Koa-Bo
Hacos Ne camo-
Hayuaemeiii maTepuan BapuanT CTOATEIGHOM
paboThl
I | II |[III
§ 27. ®opmynel gROiHOrO aprymenra. Popmy-
JIbl IOHUYKEHWUA CTEeMeHu 31415 42, 43
§ 28. IIpec6pa3opaniie CyMMbl TPUIOHOMETPHU-
YeCKUX QYHKIUHA B NPOHU3BEACHUE 3145 44
§ 29. IIpeobpasoBanne NPOU3BEJEHUA TPUIOHO-
MeTPUYECKUX (DYHKIIMHA B CyMMY 213|838 45
§ 30. IIpeobpasosanue BHIpaMeHna Asinx +
+ Bcosx k Buay Csin(x + t) 1122 46
§ 31. Metoanl pemeHus TPUTOHOMETPHYECKHUX
YPaBHeHUi (IpoaoiKeHue) 31415 47
Koumpoavras paboma Ne 5 1(1]1
Hroro: | 202529
I'nara 6. Kommiekcable uncaa
§ 32. KoMimieKcHbIe uHciia U apuhMeTHYeCKHe
oIepaIvy Hajg HUMH 212|383 48
§ 33. KominekCHbIE YMCJIa ¥ KOOpAWHaTHAasA
IJIOCKOCTh 123 49
§ 34. Tpurosomerpudeckas Gopma 3amcH KOMII-
JIEKCHOTO YyuCaa 2183|3 50
§ 35. KoMiLneKcHble YHCIa ¥ KBagpaTHbie ypaB-
HeHUs 1122 51
§ 36. BoseeeHMEe KOMILIEKCHOIrO YHCIa B CTE-
mneHb. HM3gieuenme KyOHYECKOrO KOpPHA
13 KOMILJIEKCHOI'O YHCJIa 212|3 52
Konmpoavras paboma Ne 6 1111
Hroro: | 9 (12|15
IF'nasa 7. Hpoussoguasn
§ 37. YucnoBrIie MOCIEN0BATEIBHOCTH W 213)|38 53
§ 38. IIpegen 4MCIOBOI IIOCIAEAOBATEIBHOCTH 212]3 54, 55




Okxonvarnue mabaulvl

Kon-so
JacoB Nt camo-
H3yuaemslii MaTepuan BapuanT CTOATEILHOM
patorm
I | II |[III
§ 39. Ilpepen dyHRIIUN 2183 |4 56
§ 40. Onpepenenne NpoU3BOAHOIH 2122 57
§ 41. BriuncieHVe npPON3BOAHBIX 3,415 58, 59

§ 42. MuddepeHnupopasme cI0XKHON GyHKIIMA.
ITuddeperuuporanue obpaTHoil Gyuruuu | 3 | 3 | 3 60, 61

§ 43. ¥YpagHeHMe kacaTeJbHOH K rpaduKy

GYHKLUHN 3|13|4 62, 63
Koumponvhan paboma Ne 7 1(1]1
§ 44. [IpuMeHeHMe TPOU3BOAHOH [JIS HUCCIENO-
BAHUA QYHKIIMIH 3145 64, 65
§ 45. IlocTpoeHue rpaKOB QYHKIUH 21213 66

§ 46. IlpuMeHeHMe HPOUBBONHOM AJIfl OTHICKA-
HUA HAuOOJBINNX M HaHMEeHbINUX 3HAYe-
HUH 4|1 5|6 67—69

Koumpoavrnas patoma Ne 8 1|11

Hroro: |27 |33 |40

T'nasa 8. KomOunaTtopuxka ¥ BEpOATHOCTH

§ 47. [IpaBuno ymHOoxKeHMA. KoMGUHaTOPHEIE
3g1aui. [lepeCTaHOBKY M (haKTOpHUaIbl 218|414 70

§ 48. Brifop HECKOJIBKUX 3JIeMEHTOB. BUHO-

MUATBHbIE KO3(DPHUIIMEHTHI 21314 71

§ 49. Ciyuaiinble cOOLITUA ¥ BEPOATHOCTH 335 72
Koumponvras patoma Ne 9 111
Hroro: | 8 |10 |14

O6obujarouiee nogmoperue 9 13|16 73
Hmoeoeas xonmpoabras padoma 222

Beero: |131{165(199




C-0 | MNosTopeHue kypca anreSpbl 7—9 knaccos
BapuaHTt
1
3 _ 2 _
1. a) JlokakuTe, uTo PYyHKLUA y = = 2f lx *2 -
x p—
JSeTCH JTUHeHHOH.
0) Haiigute obnacTe onpemeneHHsi QYHKLMH U IIO-
cTpoiite eé rpapuk.
2. CpaBHHUTE 3HAUECHME JAHHOIO BHIPAKEHUS C HYJIEM:
SB+2-_3 |. 4+
J3-2) 5-43
3. Ilpy KaKHX 3HAYEHHAX IapaMeTpa ¢ ypaBHEHHe
(a+2)x*+2(a+2)x-3=0
uMeeT NeliCTBUTEIbHbIE KOPHU?
€C-0 | NosTopeHue kypca anreGpbl 7—9 KnaccoB
BapwaHTt
3

x3 — 2x2 — 9x + 18
x2 -5x +6

1. a) OokaxuTe, 4TO DyHKOUA Yy =

ABNAETCA KBaJAPaATHYHOMH.
0) HaiiquTe obnacTte omnpepeneHuss (QyHKIUK W IO~
CcTpoiiTe eé rpaduk.

2. CpaBHuTe 3HAUEHHE JAHHOrO BEIPAMKEHUSA C HYJIEM:

(2+\/5— 4 J_9—4\/E.

2-.5 5

3. Ilpu KaKuX 3HAYEHUAX IlapaMeTpa a ypaBHEHHe
(a-1x2—2(a+38)x+2a=0
MMeeT ABa Pa3JINYHBIX MOJOMKHUTEJIHLHBEIX KOPHA?



C-0 | NoetopeHue kypca anrebpbl 7—9 knaccos
BapwanTt
2
x% + x? — 6x
1. a) JokaxkuTe, uTo QYHKLUHNA iy = —————— HBJA-

x% - 2x
eTcsa JIMHEUHOM.
0) HaiizuTe ob6nacTe onpezeneHusi QyHKIUHM W IIO-
cTpoiiTe eé rpadukK.

2. CpaBHUTe 3HaYeHHE AJAHHOTO BBIPAXKEHUS ¢ HYJIEM:

(ﬁ_l_\/'é2+1)3+32\/§'

3. IIpn xakuX 3HAYEHHAX IMapaMeTpa ¢ ypaBHEHHe
(@a—3)x*+2(a—-3)x—-2=0
He uMeeT AefCTBUTENbLHBEIX KOpHei?

€-0 | NoeTopeHue xypca anrebpbl 7—9 kKnaccos

BapuaHnTt

4

x® —8x2 —26x + 75

1. a) Jdokaxkute, 4To QyHKIUA Yy =

x> +2x -15
ABJISIETCS KBaIPaTUYHOM.

6) HaiinuTe obnacTeh omnpeneseHUs (GPYHKIUA H II0-
CTpoiiTe e€ rpaguk.

2. CpaBuHMTE 3HAYeHHEe JAHHOTO BHIPAKEHUS C HYJIEM:

(\/§+1+1_1\/§]:4_32\/§.

3. IIpy kakux 3HAYEHHAX ITapaMeTpa @ ypaBHeHHe
B-a)*+2a+1)x+2a=0
MeeT KOPHUM OAHMHAKOBBIX 3HAKOB?




rnaBa

i

JAencTBuTenbLHLIe YMCcna

C-1 HaTypanbHble 1 LUenble Ynaia
BapuaHr
1
1. Hoxkaxure, uto (98372 — 7893%) : 36.
2. Haiigute nmocineguion nudpy yuciaa 7777,
3. Haligute Bce mape! nenbix uucel (x; y), YIOBJIETBO-
PAKIINX ypaBHeHHIO 3x — y = 19.
€-1 | HatypanbHbie n uenoie Ynaia
BapuaHt
3

10

1. Hokaxure, uto (45 8272 — 18 395%) : 72.

2. Haiigute nocneguoo nudpy gucia 3420081%%9

3. Haiigute Bce maphl 1enbIx yucen (Xx; y), yAOBIETBO-
PAIHMX ypaBHeHUIO 4y — x = 27.



rnaega

i

JdencrBuTennHbhIe uMcna

€C-1 | HatypanbHble u uenble Yyncna
Bapuant
2
1. Toxaxkute, uto (51433 + 48523) : 45.
2. Haitaute nocaeanon nudpy uncaa 33335,
3. Haiigute Bce mapwel Lieasrx ymces (X; y), yZOBJIETBO-
pAKINHX ypaBHeHWO 2y + x = 15.
C-1 HaTypanbHble n uensie Yncna
BapuaHTt
4

1. JokaxuTte, uto (43 6332 + 10 695%) : 24.

313
2. Haiigute nociegHo0ow IUQPY YuciIa 9920101213

3. Haiinute Bce maphl 1ennix yucena (x; y), yAOBJIETBO-
PHAINNX ypaBHeHUIO Y + 6x = 17.

1



rnaBa

i

JAdencTBuTennHbie YMcna

C-2 PauwnoHanbHble Yyncna
BapuauTt
1
. . 3 4
1. HajinuTe 4ncyio, paBHOYAAJIEHHOE OT YHCEJ 1 H 3
2. 3anuuInTe 4YMCJIO B BHIEe OECKOHEUHOH OeCATHYHOH
NEPHOINYECKOM IPOOH:
4 7
19; 6) =: —.
a) ) 7 B) 15
3. 3anuIuMTe YHCJIO B BuAE OOBIKHOBEHHOM I po6u:
a) 0,(63); 6) 0,0(45).
Cc-2 PaLuuoHaneHble yucna
Bapuaxrt
3

12

19 25

. Ha#iguTe 4uciio, paBHOYIAJIEHHOE OT YHCEJ — H

36 48°

3anHuNnINTe YHUCJIO B BHIe OECKOHEUHOH JeCATHYHOM
NepHOAHIECKOH OpoOi:

a) 3,7; 6) 0. g 7

13’ 18"

3anumiuTe YHCJIO B BHle OObIKHOBEHHON IpoOH:

a) 1,(12); 6) 0,00(6).



rnaea

U

AencTrBuTenbHLIe Yucna

Cc-2 PaunoHanbHbie yncna
BapwnaHTt
2
1. HailiguTe uyKcio, paBHOYAAJIEHHOE OT YHCET g 15 %
2. 3anHIUINUTe YKUCJIO B BHAE OECKOHEUHOM AeCATHYHOMN
nepuoguYecKol apobu:
) 6, 5
a) 23; 6) T B) 14
3. 3anuIINTe YKUCIIO B BHUJe OOBIKHOBEHHOI Apo6GH:
a) 0,(18); 6) 0,0(24).
Cc-2 PaunoHanbHble yncna
BapuaHTt
4

. . 17 23
1. HaiiguTe umcyo, paBHOYAAJIEHHOE OT YHUCEJI 18 " 24

2. S3anuIInTe 4YKWcJgo B BHIE OECKOHEYHOM AeCATHYHON
nepuoguyecKol npobu:

a)7.3;  6) > B) 5.

a1’ 12

3. 3anuInmuTe YKCJIO B BUEe OObIKHOBEHHON Apobu:
a) 2,(54); 6) 0,00(4).

13



rmaBa

U

AeRcTBuTENbHDbIE YKCNA

C-3 | UppaumoHanbHble Yucna
Bapuant
1
1. BriacHuTe, panMOH&JBLHBIM HJIH HPPAHOHAJIBHBIM
SIBJIAETCHA YHCJIO:
a) 4/0,144; 6) J2,(7).
2. HaiinuTe xXoTs 6bl OZHO pamUoOHAJIBHOE YHCIO, pac-
MOJIO¥KEHHOE Ha IOJIYMHTEpBaJe [\/g, 1,8).
3. C nmoMolko HUPKYJIA U JIHHEHKH MOCTPoiiTe HA KOOP-
AUHaATHON NpAMOH TOYKy C (\/5)
€C-3 | UppaunoHanbHble Yncna
BapuaHT
3

14

1. BeisicunTe, panuOHATBHBIM HJIM HPPalMOHAJbHBIM
ABJISIETCH YHUCJIIO:

a) J1,024;  6) /0,69(4).

2. Haiigute xoT# OBl OAHO palMOHAJIBHOE YHCJIO, pac-

[MOJIOXKEHHOE HAa IOJIYHHTEDPBAJIE (1,7; \/§]

3. C noMoIp0 HUPKYJIS U JUHEHKHA IOCTPOHTE Ha Koop-

AVHATHOM NPAMON TOYKY A(\/?:)



rnaBa

i

AeRcTBUTeNbLHLIE YMCha

€C-3 | WppaumoHanbHble Yucna
BapuaHTt
2
1. BoisicHuTe, panmuoOHAJBHBIM HJIM HPPaHOHAJbBHbLIM
SABJIAETCA YHCJIIO:
a) /0,225; 6) /5,(4).
2. HaiiauTe xoTsi OBl OJHO PanUOHAJILHOE YHCJO, pac-
MOJIOKEHHOE Ha IMOJIVMHTEDPBAJIE [\/5 1,5).
3. C noMoupbo NUPKYJIA U JHHEHKH HOCTPOKUTE HA KOOP-
OIUHATHOW NPAMOM TOYKY D(\/g)
€-2 | UppauwvoHanbHbie Yyncna
BapuaHr
4

1. BoisicHMTE, pPaAlHMOHAJIBHBIM HJHM HPPal{MOHAJIBLHBIM
ABJIAETCA YHUCJIIO:

a) J1,225; 6) /1,36(1).

2. Haiinute xXoTs Obl OAHO pallMOHAJIBHOE YHCJO, pac-

IOJIOXeHHOe Ha IOJIYMHTEPBAaJe (1,4; \/—2-]

3. C noMOLIBI0 MUPKYJIA U JUHENKH IIOCTPOHTE HA KOOP-

ANHaTHOI npAmMoil Touky B (\ﬁ )

15



rnaBa

ﬂ AencrBuTennHble YMcna

C-4 MHOXeCcTBO AeNCTBUTENIbHbIX Yucen

Bapuanr

1

1. HaiiguTe €-oKpecTHOCTH TOUKH a, ecau a = —0,3,
€ = 1,7. YraxuTe IBa palMOHAJILHBIX H JBa Hppa-
MHUOHAJBHBIX YHCJIA, NPHHAAJIEKAIINX OKPECTHOCTH
TOYKH Q.

2. Ha yucnoBoil npamoil ormeuennl ToYku A(3a — 2a?)
u B(2a — 1). HalinuTe, IpH KakUX 3HAYEHHAX @ TOY-
ka C(1) mexutr Mexay Toukamu A u B.

€-4 | MHOXecCTBO eNCTBUTENbHbLIX YUCET

BapuauTt

1. HaiiiuTe £-OKpPecTHOCTh TOYKH @, ecqu a = —2,7,
£ = 0,7. YKaxuTe aBa pallMOHAJIbHBIX H ABa Hppa-
MHOHAJIBHBIX YHMCJIA, NPHHAAJIEKAIINX OKPECTHOCTH
TOYKH Q.

2. Ha 4ucioBoit npsmoii oTMedeHBl TOUYKH A(a — a?)

u B(2a — 4). HaiiguTe, Npy KaKUX 3HAYEHUAX A TOY-
Ka C(—6) nexur mex gy Toukamu A u B.

16



rnaBa

i

AencrBuMTeNnbHbIC YMCRa

C-4 MHOXecTBO AencTBUTEenNbHbIX Yncen
Bapwant
2
1. Haiiaure ¢-oKpecTHOCTE TOYKH a, ecau a = 0,8,
£ = 1,2, ¥YkaxuTe Ba PAIIMOHAJBLHBIX W JBa Hppa-
IUOHAJBHBIX YHCJA, IIPHHAAJNEKAIHUX OKPECTHOCTH
TOUKH d.
2. Ha uyucioBoit nmpaMoit ormeuensl Touxku A(12a — 4a%)
u B(3a — 1). Haiinute, N1pM KakuxX 3HAUYEHHAX @ TOY-
ka C(5) nexuT Mexay Todkamu A u B.
Cc-4 MHoXecTBO BencTBUTENbHbLIX YNCEn
BapwvaHT
4

1. Haiigure €-0KpecTHOCTH TOYKH a, ecnu a = —1,9,
€ = 0,9. YkaxuTe IBa palMOHAJIBHBIX M ABa Hppa-
IMOHAJBHEIX YHCJIa, NPHHAMAIEKAIUX OKPEeCTHOCTH
TOYKH Q.

2. Ha uucnosoii mpamoii oTMedeHel TOuku A(2a — a?)

u B(4a — 7). HaiiguTe, NpH KakuX 3HAUYEHUAX A TOY-
Ka C(—3) nexuT Mexay ToukaMmu A u B.

17



rmaBa

i

JencrBuTennHblie uucna

C-5 | Mopynb gencrBUTENbHONO Yncna
BapuaHTt
1
1. ¥YpocTuTe BoipaxkeHune
2 2
\/(1 - \/26) + J(Z - \/26) + ot
2 2
+(5 - V26) +5y(6 - \26) .
2. Peuinte u rpaduyecKy ¥ aHATUTHUYIECKH:
a) ypaBHeHue |x — 3| = |2x|;
6) nepasesncTBo |x — 3| > |2x|.
Cc-5 Mopaynb gencreurenbHOro Yyuana
BapuaHTt
3

18

1. ¥YopocTuTe BhIpakeHHe

Jo-Jes) + (2 - JBB) 4.+
+ (8—\/@)2 +8 (9—J6_5)2.

2. PemruTe rpaduyecKd W AHATUTHYECKU:
a) ypaBueHnue |x + 3| =|5 — x;
6) HepaBeHcTBO |x + 3| < |5 — x|.




rnaBa

i

AencrBMTenbHbLIC YMCNaA

€C-5 | Mopynb pencreBurensHoro Ymcna
Bapuant
2
1. VpocTuTe BEIpajKeHUE
2 2
J(1 - J51) + \/(2 ~J51) .t
2 2
" \[(7 - J51) + 7\/(8 - J51) .
2. Pemute rpadudyecky ¥ aHATUTUYECKH:
a) ypaBHeHue |x — 4| =|3x|;
6) HepaBeHCTBO |x — 4| < |3x].
Cc-5 Mopynb AeNCTBUTENbHOIO YUCnNa
Bapuaxrt
4

1. YopocTure BeIpamKeHHE

\/(l - J§—1)2 + \/(2 - \/ﬁ)z + et
+lo - va1) + 910 - JBi).

2. Pemure rpadMyecKnd U aHATUTHYECKHU:
a) ypaBHeHue |x + 4| =6 — |x|;
6) sepaBeHcTBO |x + 4| > 6 — |x|.




rmasa

U

JleMcTBUTeNbHbIE YUCNA

€-6 | Mertoa maTeMaTU4eCKOW MHAYKLAMU
BapwnaHTt
1
1. Joxkakure, 4YTO OpH JIIOO0OM HAaTypaJbHOM 3HAYEHUH N
BBITIONHAETCH paBeHcTBO 3 + 7 + 11 + ..+ (4n — 1) =
=n(2n + 1). '
2. JloxaxxuTe, 4TO AJis1 JIIODOT0 HATYPAJBHOIO 3HAYEHHS N
copaBeyinBo yTBep:KaeHme (13" — 1) @ 12,
€C-6 | MeTtop martemaTnyeCckon MHAYKUNU
BapwnanTt
3

1. Jokakure, 4YTO NpH J10O0M HATYPAJIbHOM 3HAYEHHH N
BBIIIOJIHSIETCSH DABEHCTBO

n-1
1 1 1 1
+ o+ttt —=2-|= .

1 2+4+ +2n_1 2 (2)

2. Hoxaxkure, 4To AJ1s JI0O0r0 HATYPAJIBHOTO 3HAYEHUA 1
cIpaBeuBO yTBepxkaenue (521 + 1) 6.



rnasa

ﬂ fAlencrBuTenbHbIE YMCNA

€-6 | MeTton MaTteMaTU4eCKON UHAYKLIUA

BapwaHT

1. Jlokaxxkurte, 4TO IpH M1I000M HATYPAJIBHOM 3HAUEHUU N

BBITIOJIHAETCH paBeHCTBO 2 + 7+ 12+ ... + (5bn — 3) =
=0,5n(3n — 1).

2. JlokaskwuTe, 4TO AJ1 J1I000T0 HATYPATIBHOIO 3HAYECHUS 1
cripaBeaJinBo yTBepskaenmne (197 — 1) : 18.

€-6 | MeTton matemaTU4eCKOW UHAYKL MWW

BapuanTt

4

1. Hokaxxure, 4YTO IpH JOOGOM HATYPAJLHOM 3HAUEHUH 71

BBITIOJITHAETCHA paBeHCTBO

1 1,1 1 _1f,_ 1
Z §+E "'+~_——-—(_2)n+1 —6[ (—2)"J.

2. Jlokasxkure, 4TO AJIA JIIOOOT0 HATYPAJIbHOI'O 3HAYEHUS 1
CcIpaBeAJUBO yrBepskaenue (62°+1 + 1) : 7.

21



rmaBsa

2 HUucnoebie thyHKILuMN

c-7 OnpepeneHne YMUI0BON (hyHKLUN
M cnocobb! eé 3apaHna

BapuvaHT

1. HaitguTe obnacte onpefeneHNs GYyHKIIUH
5 1

2. Haiinure 065acTh 3HaUeHn# GyHKIHU
y=x%+4x — 21.

3. Iocrpoiite rpaduk dynknuu y = x2 — 6|x| + 5.

c-7 OnpepeneHne YUCIOBON (PYHKLMMN
M cnocobbl eé 3apaHnA

BapuaHT

1. Haiiante obnacTe onpenejeHUA QYHKIIUHA
_ -7 _x-1
y \}xz +8x x+1°

2. Haitnure obnacTey 3HadYeHN QYHKITHHA

y = Jx% + 4x — 21.

3. TlocTpoiiTe rpaduk dysxoun y = —|x2 — 6x + 5/.



rmasa

22

Uucnosbie hyHKLUMM

OnpepeneHne YNCUI0BONA PyHKLIUN

€7 |\ cnocobbi eé 3apaHus
BapuaHT
2
1. Haiiagure ob6nactes onpeneneHus GyHKIUN
_Vx2-4x 3
¥y= 5 x+2
2. Haiigure 06nacTe 3HadYeHHN QYHKIINN
y=—x%+ 4x + 45.
3. Ilocrpoiite rpadpuk dyHKnun y = —x2 — 6|x| + 5.
-7 OnpepeneHne YNCNoOBOW yHKLMK
M cnocobbl eé 3anaHua
BapvaHT
4

1. Ha¥igure obnacte onpeneneHuss GyHKIUK

y:\/16—x2+x+4

X

2. Haniaure o6iacTs 3HAUECHHA QYHKIMH
y = J-x2 + 4x + 45,

3. ITocrpoiite rpaduk Gdysruuu y = |x2 — 6x + 5/.



rnasa

2

Uucnosbie hyHKLyMUMN

OnpepeneHve YucnoBon yHKLUMN

€8 | | chocobbr eé 3apaHus
BapwaHTt
1
1. Ilyere D(f) = [-1; 4] — obnacts oupeneneHusr, a
E(fy = [-1; 5] — o6aactes (MHOIKECTBO) 3HAYEHHIA
dyuxrnum y = f(x). Haiigure obyacTe onpeseneHus U
obsacTh 3HaYennit GyHromun y = f(x — 1) + 2.
. 2x - 8
2. a) IlocTpoiiTe rpadmk GYHKIHH Y = w1
0) Hanminure ypaBHeHus acuMnToT rpaduKa JanHon
OYHKIIHMH.
c-8 OnpepeneHve YucnoBon QyHKUUN
M cnocodbl eé 3apaHUN
BapuaHTt
3

24

1. Ilyere D(f) = [-3; 8] — obnactes onpepenenmusi, a
E(f) = [-2; 7] — obnacte (MHOXXeCTBO) 3HaAYEeHUH
dyuxknum y = f(x). Haiignre obnacts onpegeneHus u
obnacte 3HayeHuil GpyHKuUMH y = 2f(x + 5) — 4.

2. a) ITocrpoiite rpaduk PyHKIUN Y = lx_+2f.
6) HanuminTe ypaBHeHHUS aCHMIITOT TpadpuKa JaHHOH

GYHRI N,



rnasa

@ Uncnosbie hyHxyMM

c-8 OnpepeneHvie YUAIOBOW PYHKLUMN
1 cnoco6bl eé 3apaHna
BapuaHT
2
1. Ilyers D(f) = [-2; 7] — obnacts onpeaeseHHs, a
E(f) = [-3; 6] — obnacte (MHOXeCTBO) 3Ha4YeHU
dyuknum y = f(x). Hallgure obnacrs onpefiesieHus U
obnacth 3HaYeHHi QyHROMH y = f(x + 1) — 2.
. _2x -1
2. a) IloctpoiiTe TpaduK QYHKIUHA Y = 13"
6) HanouimmuTe ypaBHEeHHS acCUMOTOT rpadyka JaHHOHN
QYHKILHN.
c-8 OnpepeneHve YUCIOBON PYHKUUN
n cnocoObl eé 3apaHnf
BapwaHTt
4
1. Ilyete D(f) = [-2; 6] — obnactey onpepeneHusd, a

E(f) = [-3; 0] — obnacts (MHOXeCTBO) 3HAYEHHH
dyuknuu y = f(x). Halizure ob6nacTh onpeneyieHusa U
obnacre 3HaueHNH QpyHKouu y = —2f(x — 4) + 3.

2. a) IlocTpoitTe rpathuk QPyHKOUU Y = 3x_—2?f .
6) HanuinuTe ypaBHeHHUSI acCHMIITOT rpadHKa JaHHOK

GYyHKRLIHH.



rnasa

2

Uuncnosbie hyHKLMM

€-9 | CeBoucTBa PyHKUUIA
BapuaHT
1
1. Jana ¢pyuxknus y = x2 — 4x + 4.
a) HccnepyiiTe GyHKIMIO Ha MOHOTOHHOCTB, €CJIH
x < 2.
0) Haitgure nHaubosbiliee M HaWMeHbIIIEE 3HAYCHUA
¢dyekuuu Ha orpeske [—1,5; 1,5].
. x—3
2. Hcenenyitte GyHKIHIO Y = , rae x > 0, Ha orpa-
HHUYEHHOCTD.
. x2 — .
3. UccnepyiiTe GyHKIUIO Y = Ha YETHOCTH.
€-9 | CeoncrBa yHKUMNA
BapvaHT
3

. HecnenyiiTe dysHRuuio y =

. Hlana pysknus y = x2 + 2x.

a) UccnenyiiTe (GYyHKUMK Ha MOHOTOHHOCTB, €CJIH
x = —1.

0) Haiinure mambosblliee M HauMeHbIllee 3HaYeHHSA
dyuKuuu Ha oTpeske [—2; 0,4].

2x
x+1

e x < —1, Ha

OIr'paHN4YeHHOCTb.

Hccnepyiite dhyHKuuio y = 3x° — |x| Ha 4éTHOCTE.



rnasa

2

Uucnossbie hyHUMUMN

€C-9 | CeBoncrBa hyHKUUNN
BapwaHt
2
1. Jana pysruuA y = —x2 — 4x — 4.
a) Hcenegyilte (QYHKIIMIO HA MOHOTOHHOCTB, €CJIH
x < 2.
6) HaiiguTe HanboJblllee M HAWMMeHBIIee SHAUEHUSA
¢dbyuKknun Ha orpeske [—4,9; —3,1].
o x+4
2. Ucenepyiite GyHRIMIO Y = L’ TAex < 0, Ha orpa-
HHUYEeHHOCTbD.
- 2 .
3. Hccnenpyiite QyHKIHIO Y = —; 7 Ha Y€THOCTE.
X
€C-9 | CBoncTBa hyHKLUUNA
Bapwnant
4

1. Jana ¢pyuxnus y = —x2 + 2x.
a) Uccneayiite GYHKIHIO HAa MOHOTOHHOCTB, €CJIH
x=21.
6) Haiiniute nHambojiblilee ¥ HaWMeHBIIee SHAYEHUS
dyurimu Ha oTpeske [0; 2,2].

2. UccnegyiiTe GyHKIHIO I = x3_J_C 2 rue x > 2, Ha orpa-

HHYEHHOCTbD.
—||

5 + x* +1 Ha YETHOCTE.

3. Uccnepyiite GyHRIMIO Y

27



rmasa

2

Hucnosnie hyHxkyun

Cc-10

CBoncrBa pyHKUMN

BapnaHT

1. Onummnre coiicTtBa GyHKIMH y = f(x), rpaduK KOTO-
poil n300paykéH Ha PHCYHKE.

i

YA

N /

5 Y

-

2. Ilycrs dyukmua y = f(x) Bospacraer na R. Pemnre:
a) ypaBHeHue f(3x? — 2x) = f(8x — 3);
6) nepaBeHcTBO f(3x* — 2x) < f(8x — 3).




rnasa

a Uucnosnie hyHkuMM

C-10 | CeoncTBa PyHKUMN

BapnanT

1. Onuninre ceoiicTBa GyHKRIMU y = f(x), rpaduK KOTO-
poil n300pa)kEH Ha PHCYHKE.

| EEEEN

T y‘\ T

\\'\

e

nY

2. Ilycts dyrmuda y = f(x) Bo3pactaer Ha R. Pemnre:
a) ypaeuenue f(2x? + 4x) = f(bx + 6);
6) HepaBeHcTBO f(2x2 + 4x) > f(bx + 6).



rfnaBa

2

Uucnosbie hyHKBMuM

C-10

CBonctBa pyHKLUN

BapmnaHt

1. Onumuure cBoiicTBa GyHKIHK Y = f(x), rpadUK KOTO-
poii H300pakéH HA PUCYHKE.

T

7Y

I
-

\ /
\/ \/

—20 2

]

Y

2. ITycry dyuknusa y = f(x) Bospactaer Ha R. Pemure:
a) ypasuenue f(2x2 + x) = f(2x — 6);
0) mepasencTBo f(2x% + x) > f(2x — 6).



fnaBa

@ Uucnoebie hyHKUUM

€-10 | CeoncTBa PyHKLUUK

BapwaHTt

a4

1. OnumuTe cBoiicTBa @yurnuu y = f(x), rpaduk KoTO-
pou n300pakéH Ha PUCYHKE.

/-‘

| \

2. Tlycets dyHKuma y = f(x) BoapactaetT Ha R. Pemunre:
a) ypaBuenue f(2x? — 2x) = f(—x + 15);
6) HepaBencTBO f(2x% — 2x) < f(—x + 15).
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rnasa

a YUucnosnie hyHKymm

C-11 | MNepuognueckmne pyHKLUU

BapuwaHTt

1

1. Ha pucyuke usofbpakena 4yacTe rpauKa nepruoguye-
croll pyHKUMNY ¥ = f(x) ¢ nepuonom T = 3.
a) ITocTpoiiTe rpapmk 3Toil (PYHKUHUM HA OTPE3KE
[-7; 5].
6) Haitnute f(—3) + f(4).

VA

2. HaiiiuTe ocHOBHOM Nepuoa GpyHKUHH ¥ = {4x — 1}.
3. Ilyete ¥y = f(x), rae f(x) = x> — 4 — nepuoauyecKas

tbyuxnua ¢ nepuonom T = 4 Ha npomMexkyTKe [—2; 2].
Peimuute ypaBuenue f(x) = —3.



rnaea

2

Uucnossie pyHxyumum

C-11

Mepuoauveckue pyHKUNMU

Bapmnant

1. Ha pucyHke u3ofpaskeHa yacTh rpauKa nepruoaude-

ckot pyHKuuu ¥y = f(x) ¢ nepuogom T = 4.

a) Iocrpoitte rpadux »TOiIl (PYHKIMHM HA OTpPe3Ke
[—8; 8].

6) Haiigure f(—4) — f(6).

O
'
pad 4

. Haiinure ocHOBHOM nepuof GYHKLIUU Y = {lx + 2}.

3

. IIyets y = f(x), rae f(x) = 9 — x2 — nepuoamyeckas

dbyuknusa ¢ nepuogom 7 = 6 Ha mpomexxyTke [—3; 3].
Pemmure ypaBrenue f(x) = 5.



rnaBa

a Uucnossbie hyHxymum

C-11 | Nepuoguueckne pyHKUUN

Bapuant

1. Ha pucynke usobpakeHa yacTh rpaduka nepuogude-
cKkoil pyHruuM Yy = f(x) c mepuonom 7T = 4.
a) IlocTtpotiTe rpadhuK 3ToH (QPYHKIMHU HA OTPe3Ke
[-7; 9].
©0) Haitgute f(6) + f(—3) — f(8).

ya

[ —
‘1\_\

j

2. Haiiaute ocHoBHOIT mepuon pyukumu y = {1,5x + 4}.
3. Ilyets y = f(x), rae f(x) = 4 — x* — nepuoauyecKas

dbyuruua ¢ nepuogom T = 3 ma npomexkyTke [—2; 1].
PemnnTte HepaBeucTBO f(x) 2 3.

34



fnaBa

2 Yucnosbie hyHxumum

C-11 | Mepuoguyeckune PyHKLUN

BapwaHTt

a4

1. Ha pucyuxe nsobpaxkeHa yacthb rpadika nepuoguie-
ckoil pynknum y = f(x) ¢ nepuogom T = 5.
a) [locTpoliTe rpadpuK 3Toll (PYHKOHUM HA OTpe3Ke
[-7; 8]
6) Haiigute f(—6) — f(6) + f(5).

l
7
/ 1
d - -
_2 \
\
\

2. HaiinuTe ocrOBHOI nmepuoa pyuknuu y = {2,5x — 3}.
3. Ilycts y = f(x), rae f(x) = x* — 9 — nepuoamdecKas

dyuKIHUA ¢ nepuogoMm T = 4 Ha npomexkyTKe [—3; 1].
Pemnte nepasenctBo f(x) < —5.



fnasa

2

YUucnoBbie hynKyum

C-12 | ObpartHas pyHKUUA
BapmaHTt
1
1. a) Jauma dyukmusa y = f(x), rpaduk KoTopoit usobpa-

weéH Ha pucyHke. IlocTpoitte rpadpur obpaTHOMN
byHEIINH.

0) YraxuTe 00JIaCTh ONpEACJIEHUA U O0JACTL 3HAYE-
HUE gaHHON GYHKIIMYM U (PyHKUHUH, o0paTHOI €.

1

w0y

Y

[ .

2. Ina oyuaxuum y = x? — 3, rae x > 0, Haiigure 00-
paTHyO QyHKIN0. ITocTpoiiTe rpadhukn obenx (PyHK-
U,

3. llaum aBe BsamMHO oOpaTHBle QYHKIUH Y = f(x) u
y = g(x), npuuém f(2) = -3, g(1) = —1. Pemure ypas-
gHenue f(x) =1, g(x) = 2.



rfnaBa

2

Uucnosbie hyHxyumum

c-12

ObparHas dyHKuuR

BapuwaHTt

1. a) Hana dyeruusa y = f(x), rpabuk Koropoii usobpa-
XEH Ha pucyHKe. IlocTpoilTe rpadpmk o6paTHOH
PYHKUHH,

6) YraxkuTte o0sacTh onpeAesieHHuA U 00JacThL 3Hayde-
HUU JaHHOM (PYHKUUU U (PYyHKIUH, 0OpaTHON eil.

7R

NN

.

I

i
Q
wY

2. Ina GyHKUuU y = /x + 2 HaiiguTe 0O6paTHYIO PyHK-
nuio. IocTpoiiTe rpadhuku 00enx pyHKIIHIA.

3. laHel aBe B3aMMHO oOpaTHble QPYHKUUH Yy = f(x) u

y = 8(x), npuuém f(—2) = 4, g(1) = —5. Pemnte ypas-
Henue f(x) = 1, g(x) = -2.

37



rnaBa

Uucnonbie hyHxyum

c-12

ObparHas ¢yHKLNa

BapuaHr

1. a) ana ¢pyukuusa y = f(x), rpadUK KoTOpoi n3o6pa-
K€éH Ha pucyHKe. IlocTpoiiTe rpadhuk obpaTHOI
PYHKIUH.

6) YraxxuTe ob6sacTh OnNpeiesiIeHUA B 00JIaCTh 3HAYe-
HUM AaHHON GYHKIUHA B PYHKIUH, oOpaTHOM eif.

YA

[

<
[
=Y

-

2. 1ns GyHKUUHN Yy = E/; + 1 maiiguTe oOpaTHYIO PyHK-
nuio. IlocTpoiiTe rpadguky 06enx HYHKIHIA.

3. Hambsl aBe B3aMMHO OOpaTHBIe QYHKIWU Y = f(x) U
y = 8(x), mpuuém f(5) = 3, g(1) = 9. Pemnrte ypaBue-
Hue f(x®) =1, glx + 1) = 5.



rnaea

2

UnucnosBnie hyHKyumum

C-12

ObpatHas ¢yHKUMa

Bapmnant

4

1. a) dana ¢dyskuusa y = f(x), rpaduk KoTopoii n3obpa-
KEéH Ha pucyHKe. IlocTpoiiTe rpadpuk oOpaTHOK
PYHKIIUH.

6) ¥YraxkuTe 00JIacTh ONPENEIeHUA U 00/acTh sHade-
HUH gaHHON GyHKIMHN U YHKUMUH, 00paTHOH eii.

YA

;

o
b
9} J

2. na pyuxkuun y = (x — 1) + 2, roe x < 1, naiiau-
Te obpatuyio ¢pyHKnuow. IlocTtpoiiTe rpadguKu obemnx
PVHKIMIA.

3. Tausr ABe B3amMHO O6paTHBIe PYHKIHH y = f(x) U

Yy = g(x), npuuém f(4) = 1, g(~2) = —7. Pemture ypas-
HeHue f(x — 4) = -2, g(x?) = 4.



rnasa

@ Tpuronomerpuueckue hyukymumn

€-13 | YncnoBaa OKPYXHOCTb
Bapwanr

1

1. O6o3HaubTE HA YMCJIOBOM OKPYXXHOCTH TOYKY, KOTO-
pas COOTBETCTBYET JAHHOMY YHCJIY:

a) 7; ) 47, p on
: D2
6) T. 1) -5 e) T
A 6 3

2. HaiinuTe Bce umclia, KOTOPBIM COOTBETCTBYIOT OTMe-
YeHHBIE HA YHCJOBOM OKPYXHOCTH TOUYKH.

t,

3. Ha 4mMCI0BOIl OKPY’XHOCTH M 4YHMCJIOBOM NPAMOI™ OT-
MeTbTe TOuKH M(t), rme ¢t = % + gn, rnen e Z.

* EAMHHYHEIH OTPE30K HA YHCJIOBOI ITPAMOI paBeH TpéM KieTkam. Ilo-
CTPOEHHE BEITOJHHATE B COOTBETCTBHH C LIIMPHHON CTPAHMIIHI Balllei TeTpaju.
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@ Tpuronomerpuueckme hpyHxkymm

€-13 | YnaioBaa OKpYXHOCTb

Bapwant

1. O6o3HaYbLTe HA YWUCJIOBOil OKPYXXHOCTH TOYKY, KOTO-

pasi COOTBETCTBYET JAHHOMY YHCJY:

a) T B89 g T
P Q 19

6) T r) -Z. e) 3m.
o 3

2. HaiinuTe Bce umcyia, KOTOPEIM COOTBETCTBYIOT OTMe-
YeHHBIe HA UYKCJIOBOM OKPYHOCTH TOUYKHU.

L~

3. Ha 4mciioBOil OKPY’KHOCTH M YMCJIOBOM NPAMOH™ oT-

T =
~+=-n, roenc Z.

MeTeTe TOYKH M(t), rne t = 6t 3

* as as - .
Eaunvunbiil OTpe3ok Ha YMCJIOBOI NpsiMoil paBeH Tpém kKneTkawm. Ilo-
CTpOEHHe BBLIIIOJHHUTE B COOTBETCTEBHH C HIMPHHOI CTPAHHIILI Ballell TeTpalH.
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&3

TpuroHomeTpuueckmue hyHKyNM

€-13 | YUncnoBana OKpyXHOCTb
Bapwant
3
1. O6o3BaYbTe HA YHMCJOBOU OKPYMHOCTH TOYKY, KOTO-

pada COOTBETCTByeT NaHHOMY 4YMCIY:

a)2m; B) O p (W
/! ]
T
0) E. r) _Z; e) 3.
(5} H
2. Haiigure BCe umKCiIa, KOTOPBIM COOTBETCTBYIOT OTMe-
YeHHBbIEe Ha ‘iHCJIOBOfI OprHCHOCTI/I TOYKH.

3. Ha uMci0BOM OKPY’»KHOCTH M YHCJIOBOM NPAMON" OT-

METbTe TOYKM M(t), roe & = (—1)"% +7n, tnen € Z.

* [Ty LTl - ..
EauHHYHBIM OTPE30K HA YHCJIOBOM nNpAMOil paBeH TpéM KaeTkaMm. Ilo-
CTpO€HME BHINOJHUTE B COOTBETCTBHH C INHPHHONA CTPAHHUIEL! Ballled TeTpagn.
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rmasa

&

TpuronomeTpuueckne yHKUNN

C-13 | YncnoBana OKpPYXHOCTb
Bapwanr
4
1. O603HAaUBTE HA YHMCJOBOH OKPYXXHOCTH TOYKY, KOTO-

pas COOTBETCTBYeT JAHHOMY YHCJY.

a) T. s 117 pyiom;
4° R

6) 2n r) -, e) 4.
Q 2

2. Haitnnre Bce YHCIa, KOTOPBIM COOTBETCTBYIOT OTMe-
YeHHBIe HA YHCJOBOM OKPYHOCTH TOUYKH.

=7

3. Ha umcioBoi OKpPYIKHOCTH M UYKMCJIOBON npsaAMoii”™ oT-

MeTbTe TouKH M(t), roe t = (—1)"“% +n, rnene Z.

* 'Y - .~ .
ERuHuYHEIA OTPE30K HA YHCJIOBOH mpsiMoil paBeH TpéMm kiaerkaM. Ilo-
CTPOEHHE BLIINOJHUTE B COOTBETCTBUH C INHPHHON CTPAHMIIE! Balell TeTpaau.
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rnaea

@ TpuroHomeTpuueckme hyHKuEMMN

C-14 | HYucnoBas OKPYXHOCTb
BapwmaHTt

1

1. ITo reoMeTpHuecKoii Mofie/IM Ay YHUCJIOBOM OKPYK-
HOCTH 3alHUIIHTEe AHAJHTHYECKYIO MOJeJIk B BH/JE
ABOMHOrO HEPABEHCTBA.

o
3
12

1=

N\

/
[

2. Tlo 3agasHOMY O003HAUYEHHIO LYTH YHUCJIOBOH OKPYIK-

3
YeCKYI0O 1 AaHATNUTHYECKYIO MOJEJIH.

Tt 2n "
HOCTH [—§ + 2nn; — + 2nn:| VKaKHUTe €€ reoMeTrpu-

3. ITo aHAIUTHYECKON MOeNH —%’t +2nn <t < % + 2nn
3aIuIuKTe 0603HAYEHUE AYTY YHCIOBOH OKpPYKHOCTH

U OOCTPOITEe €€ reoOMeTPUUECKYI0 MOJeJIb.



rnasa

@ Tpuronomerpuueckne ynxymm

C-14 | Yncnosas OKpYXHOCTb

Bapwant

1. Ilo reoMeTpHUYeCKON MOJENIH AYTrH YHCJIOBOH OKPYH-

HOCTH 3alMInHTe AHAJTUTHYECKYIO MOJIeJIb B BUJE
JBOMHOIO HEPABEHCTBA.

2n
3
™
/ AN
/
n \, )4
6 /

2. Ilo sagarHOMY 0603HAUEHUIO AYrM YUCJOBON OKpPYXK-
HOCTH (—-:— + 2nn; % + 2nn) YKaXUTE €€ reoMeTpH-

YECKYI0 H aHAINTHUYECKYIO MOJEJSIN.

3. Ilo amaauTHYeckoil MoAeH % +2nn<t< 4—371: + 2nn

sanuninTe o6o3HaYeHe AYTH YHUCJIOBOH OKPYIKHOCTH
H IIOCTPOHTE €€ reoMeTpMYEcKYI0 MOJIeJIb.
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rnaBa

&3

TpuroHomerTpuueckmne hyHKyumm

C-14

YucnoBaf OKpy)XHOCTb

Bapwant

46

1. Ilo reoMeTpHYeCcKOl MOMESM AYTr¥ YUCJIOBOU OKPYH-
HOCTH 3alUIINTE AHATUTHYECKYIO MOoJAedb B BHIE
JBOMHOTO HEPABEHCTBA.

2. ITo 3aganHOMY 0003HAYEHHIO AYTH YHCJIOBON OKPYK-

L 51 .
HOCTH [g + 21n; 8 + 2nnjl YKAXKHUTE €€ TeoMeTpHuue-

CKYIO H AHAJIHNTHNYECKYIO MOJeJIN.

3. Ilo aHaIuTHUYECKOH MOIeJH —5?“ +2nn<t <% + 21tn

sanumuTe 0003HaYEeHHE AYI'¥ YHCJIOBOH OKPYyKHOCTH
H IIOCTPOHATE €€ reOMeTPUUYECKYIO MOJIeJIb.



rmaBa

@ TpuroHomerTpuueckme (hyHKLUMMN

C-14 | YncnhoBas OKPYXHOCTb

BapwaHT

1. Tlo reoMeTpH4YeCcKoM MOAEIH ZYTM YHUCJOBOH OKpYK-
HOCTH 3anWIINTe AHATHTHYECKYI0 MOoAeJib B BHJIE
JABOMHOTO HEPABEHCTBA.

Jroln

2. Ilo saganHOMY 0GO3HAYEHHIO AYTH YKUCJIOBOH OKPYIK-

_% + 21n; ?—; + 27m) YKa)KHTe eé reoMeTpH-

YEeCKYI0 H aHAJIHUTHYECKYIO MOJEJ .

HOCTH (

3. Ilo ananuTHUECKO Mogenu —245 +2nn<t < —% + 21n

3anuivTe ob603HAYEHNE OYTH YMCJIOBOH OKPYIKHOCTH
¥ IoCTpoiiTe eé reoMeTPHYECKYI0O MOJeJb.
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&

TpuroHomerpuueckme hyHxuMm

C-15

Yucnosas OKPYXHOCTb Ha KOOpAMHaTHOﬁ MNOCKOCTH

BapwmaHT

1

1.

O6o3HaubTe HA YUCJIOBOil OKPYIXHOCTH TOYKY, KOTO-
pasi COOTBETCTBYeT JAHHOMY YUCJY, U HAWUTe €€ fe-
KAPTOBLI KOOPAWHATEIL:

T, T, 3, _n
a) 2’ 6) 3 B) r) 5

HaiiziuTe HA YMCIOBON OKPYIKHOCTH TOUKM C HAHHOM

. 1
abciuccoil x = E U 3alMOINTe, KAKHM YucjgaMm i

OHH COOTBETCTBYIOT.

O603HaubTe HA YMCJIOBOM OKPYKHOCTH TOYKH C OPAH-
. . 1
HATOH, YIOBJIETBOPAIOIIEN HEPABEHCTBY U 2 5 M 3a

OUIINTE TP [OMOIIM ABOMHOIC HEPABEHCTBA, KAKUM
ypcyaaMm ¢ OHM COOTBETCTBYIOT.



rmasa

&

TpuroHoMerpuuecKkme (PyHKUnM

C-15

Hucnoeas OKpPYXHOCTb Ha KOOpnMHaTHOﬁ MNOCKOCTH

Bapwanr

1.

O603HaubTe HA YKMCIIOBOH OKPYMHOCTH TOYKY, KOTO-
pas COOTBETCTBYeT NJAHHOMY YWCJy, U HAWAUTe €€ ne-
KapTOBBI KOOPANHATHI:
n 5m T
a) m; 6) - B) —/3 r —-—.
) ? ) 4’ 6 ? ) 4
Hatigure Ha yBCJOBOM OKPYIKHOCTHU TOUKH C HAHHOH

opavnHaToii y = 0,5 ¥ 3amMIINTEe, KAKUM YHCJIaM { OHU
COOTBETCTBYIOT.

0O603HaYBETe HA UKCJIOBOM OKPYIKHOCTH TOUKH C abc-

J3

I[MCCOM, YAOBJIETBOPAIOIIEell HEPABEHCTBY X < g 7

3aIMIIUTEe IIPH IIOMOINM ABOMHOIO HEpPAaBEHCTBAa, Ka-
KHWM YHCJAM ¢ OHH COOTBETCTBYIOT.
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&

TpuroHomeTpuuyeckue (hyHkyun

C-15

UnuioBan OKPYXHOCTb HA KOOPAWHATHOW MNOCKOCTH

BépuaHT

1.

O6o3Ha4YbTe HA YHCJIOBOH OKPYKHOCTH TOYKY, KOTO-
pasi COOTBETCTBYeT JAaHHOMY 4YUCIY, U HaliiuTe eé 1e-
KapTOBEI KOOPAHHATEI:

3m, T, Arm, _I
a) o3 6) &3 B) o r) -5

HaiiguTe Ha 41CIOBOM OKPYIKHOCTH TOYKHU C JAaHHON
. 2
abcuccol x = — M 3anyiinuTe, KaKUM 4ducjaam t

OHH COOTBETCTBYIOT.

0O603HaYbTEe Ha YUCJIOBOM OKPYYKHOCTHU TOYKH C Op-

J2

AUHATOI, YIOBJIETBOPAIONIE HEpAaBEHCTBY U < o u

3anUILINTe IPpY IMOMONIM ABOMHOIO HEPABEHCTBA, Ka-
KUM YMcJiaM £ OHN COOTBETCTBYIOT.



rnaBa

TpuronomerTpuueckue (hyHxuumn

C-15

UncnoBan oKpYyXHOCTb HA KOOPAWHATHOW MIOCKOCTH

BapuaHr

1.

0O603Ha4YbTE Ha YHCJIOBOM OKPYKHOCTH TOYKY, KOTO-
pasi COOTBETCTBYET JAHHOMY YHCIY, H HalauTe €€ ne-
KapTOBBI KOOPAUHATEI:

a)2m;  6) 23—“; B) g5 1) -5

HaiinnTe Ha 4KCIIOBOM OKPYKHOCTH TOYKH C JAaHHOM

.. 3
OpPOHHATON Y = —% M 3AaNUIINTE, KAKUM 4Yucjam i

OHH COOTBETCTBYIOT.

O6o3HaubTe Ha YMCJIOBOIl OKPYKHOCTH TOYKHM c abc-

o o 1
LLKCCOMH, YIOBJIETBOPAIONMe# HEPABEHCTBY X > —o,
3aNHIINTE MPH IIOMOIIH [BOMHOIO HEepPaBEeHCTBA, Ka-
KHM 4Y¥CJIaM [ OHH COOTBETCTBYIOT.

H
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&

TpuroHomMmeTpuueckue hyHKyuum

C-16

Yucnosas OKPYXHOCTb Ha KOOpAMH&THOI?I TJTOCKOCTU

BapuaHt

1

1.

Haiinyre Ha YHCITOBOM OKPY}KHOCTH Bee TOYKH, YIOB-
x>1
JIeTBOPSAIOIIUe cUCTeMe HEpaBeHCTB 2’
y < 0.

3anuInuTe B BHAE ABOMHOTO HEPaBEHCTBA, KaKHWM
yycaM ¢ OHU COOTBETCTBYIOT.

B kakoii yeTBepTH pacnoJiokeHa Touka D(10)? Vka-
JKHTe 3HAKH abcIicChl 1 OPAUHATEI 3TOH TOYKU.

Touka K(t) = K(a; b) npuHaagexUT IepBOi Y€TBEPTH
YHCJOBOM OKpyKHocTH. HalinnTe neKapTOBEI KOOPAH-
HaThl TOYKU M(7t — £).



rnasa

@ Tpuronomerpuueckue (hpyHxuum

€C-16 | YncnoBas OKpYXXHOCTb Ha KOOPAUHATHOWN NNOCKOCTU

Bapuant
1. HaiiauTe Ha YMCIOBOI OKPYKHOCTH BCE TOYKH, YAOB-
x <0,
JIETBOPHIOII{HE CHCTeMe HEePaBeHCTB 1
y<-=.
2

3anuMImHTe B BHAE ABOUMHOrO HEPABEHCTBA, KaKHM
yucejaM ¢ OHR COOTBETCTBYIOT.

2. B kakoit yeTBepTn pacnonoxkeHa touka C(15)? Yka-
JKHTe 3HAKH abcrucchbl B OpAMHATHI 3TOM TOYKH.

3. Touka K(t) = K(a; b) nprHa IesKUT IepBOi YeTBEPTH

4YHCJI0OBOI OKpY»KHOCTU. HaliguTre neKapToOBEI KOODAHU-
HaTBI TOYKH M(7 + t).



rnasa

&

Tpuronomerpuueckue hyHKyuun

C-16

UYncnosan OKpYXHOCTL Ha KOOPAUHATHOW MJIOCKOCTH

Bapuant

54

1.

HaiianTe Ha YMCI0OBOI OKPY»KHOCTHU BCe TOYKH, YIOB-

1
x < —E,
JIETBOPAIOII[HE CHCTEME HEPABEHCTB 1
> —.
¥-3
3anumMTe B BHAE ABOHHOIO HEPABEHCTBA, KAKUM
YyueaaM ¢ OHU COOTBETCTBYIOT.

B kaxoii 4YeTBepTH pacmojoeHa TouyKa B(—12,5)?
YKaxuTe 3HaKM abCIMCChl H OPAVHATHI 3TOM TOYKH.

Tourka K(t) = K(a; b) npuHaAJIeXUT ITePBOil YeTBEPTH
YHUCJIOBOH OKpyKHOoeTU. HafiguTe neKapTOBHI KOOPAH-

HaThl TOUKH M (g + t].



rnasa

&

TpuroHomerpuseckue hyHkyum

C-16

HYucnoBan OKpy>XXHOCTb Ha KOOPAWHATHOWN NNOCKOCTU

Bapuant

- }

1.

HajiiguTe Ha YMCIOBOM OKPY>XHOCTH BCe TOYKH, YIOB-

V3
x < 9

J3
> —x=,
¥y>=>9
3anmuIiinTe B BHUAE ABOHMHOIO HepaBeHCTBA, KaKHM

yucejyaMm ¢ oHU COOTBETCTBYIOT.

JIETBOPAIOI{HEe CHCTEMe HEPABEeHCTB

B xakoit uyerBepTH pacmoyioxkeHa Touka A(—18,5)7
YKaKuTe 3HAKM aGCIINCCHI M OPAMHATEI 3TOH TOYKH.

Touka K(t) = K(a; b) npuHagieKUT n1epBoil YeTBEePTH
YHUCJIOBOM OKpPYiKHocTH. Halinnre gexapToBbl KOOPAU-

HATBI TOUKN M (3?” — t).



rnaea

&

TpuronomMmerpuueckue hynkuyuum

€-17

CUHYC WU KOCUHYC. TaHreHC U KOTaHreHC

BapuaHTt

1

1. 3anonuuTe TAGAKNIY:

KL I 1L
6 | 2 | 4 3
sin¢
cost
tgt
ctgt

2. O603HauYbTe Ha YNCJIOBOM OKPYXKHOCTH TOYKH £, YIAOB-
JIETBOPAIOINNE YPaBHEHHIO:
a) cost = g; 6) sint = 1.

3anummnre, KAKUM 4YucyaMm £ OHH COOTBETCTBYIOT.

3. OnpenennTe 3HAK YHCJA:
4T, 51

a) s1n?, 0) cos-7—.



rnasa

&3

TpuronomMmerpuueckue hynKyumum

C-17

CUHYC U KOCUHYC. TaHreHC U KOTaHreHc

BapuaHr

1. 3anonHuTe TAGIMLY:

n 2n |_m
4 | " 13|76
sint
cost
tgt
ctgt

2. O6o3HaYbTe HA YUCIOBOM OKPYKHOCTH TOYKH f, YIAOB-
JIETBOPAIOIHE YPABHEHHIO:

a) sint=§; 6) cost = 1.

3anummunTe, KaKUM YHcJIaM ¢ OHU COOTBEeTCTBYIOT.

3. OnpeaenuTe sHAK 4yucya:
5n

. . T
a) sin 8 0) sm( 7).
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&

Tpuronomerpuueckue hyHKyumm

C-17

CUHYC U KOCUHYC. TaHreHC U KOTaHreHc

Bapuant

1. BanosunTte TabaMILy:

NEJEE:
4 6 3

sin ¢

cost

tgt

ctgt

2. O6o3HaYbTE HA UHCJIOBOM OKPY>KHOCTH TOYKH £, YIOB-
JIeTBOPAIOIIE YPABHEHUIO!
2 .
a) cost = —%; 6) sint = 0.
3anumnunTe, KAKUM 4YHcJaaM ¢ OHM COOTBETCTBYIOT.

3. OnpeaesnnTe 3HAK 4YHCJIA:
. 14n

a) sin 2; 6) cos——
) 11



rnasa

&3

TpuroHomerTpuueckme (PyHKLHM

C-17

CuHYC U KocnHyC. TaHreHc U KOTaHreHc

Bapwant

- }

1. 3anonuunTe TAGANILY:

m | 3n|bn | 38n
3 2 6 4
sin¢
cost
tgt
ctgt

2. O603HaubTe Ha YHCJIOBOI OKPYKHOCTU TOYKHU ¢, YIOB-

JIETBOPHAION[HE YPaBHEHUIO:

a) sint = —%_2—; 6) cost = 0.
3anumuTre, KAKUM 4YHCJIaM ¢ OHM COOTBETCTBYIOT.

. OnpenenuTe sHaK 4ucia:

a) cos 6; 6) sin (—%)



rnaBsa

3

Tpuronomerpuueckme hyHxKium

€C-18 | CMHYC N KOCMHYC. TaHIreHC N KOTaHreHC
Bapuaut
1
1. Breiuuciure:
ST L 117 ).
a) (sm 3 2cos 2 + tg—ﬁ—) tg( Z)’
6) cos?1 — 3tg3 - ctg3 + sin?1.
2. OnpepenuTe 3HAK BbIPAXKEHUS:
. bn n 51,
a) sm( ?) cos 1 tg =
6) cosl - sin2 - tg(—4).

3. CpasuuTte uncjia a 1 b, econ a = sin4,5, b = cos 4,5.
€C-18 | CMHYC N KOCUHYC. TaHreHC U KOTaHreHc
BapuwauT

3

1. Brruucaure:

in 7% _ 5 ote 3T _ 4o 37 ) 4o (21 ).
a) (smF Sctg 2 tg 4)tg( 3),
6) sin0,5 +sin(n + 0,5) — tgh - ctgh.

2. OnpepenuTe 3HAK BRIPAYXKEHUA!
. 3n .
a) sin 11 tg( —7—) ctg 2;
6) tg4d - ctgl - sin(—3).

3. CpaBuuTe uncna a u b, ecaim a = sinl, b = cos 5.



rnaesa

&)

Tpuronomerpuueckme hyHxiyum

€C-18 | CHYC U KOCUHYC. TaHreHC U KOTaHreHc
BapuaHT
2
1. Brruucaure:
T 5n 5,
a) (cosg dtgm+ tg —3—J ctg R
6) 2tg1,5 - ctg1,5 — sin®?2 — cos? 2.
2. OnpenennTe 3HAK BLIPAYKEHHA:
n) .. 3n T,
a) cos (—Tz—) sin 8 ctg ( EJ’
6) sin2 - cos(—1) - ctg 3.
3. CpaBunTe uncya a U b, ecau a = cos 3,5, b = sin 3,5.
€C-18 | CvHYCc U KOCMHYC. TaHreHC U KOTaHreHc
BapuaHT
4

1. Buruncante:
4n . 1lm Tn),
a) (ctg 5 3tg2n + sin ?) cos( FJ,
6) cos 0,3 + cos(n — 0,3) — sin? 2 — cos? 2.

2. Onpenenute 3HAK BBIPAMKEHMS:

n 127 .
a) cos( ?) cth tg 3;

6) tg(—1) - cos7 - ctg 2.

3. CpaBHuTe yncaa a u b, ecniz a = cos 6, b = sin 8.
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rnaBa

&)

Tpuronomerpuueckme hyHxymm

€-19 | CMHYC N KOCUHYC. TaHreHC U KOTaHreHc
BapwaHT
1
1. Haitgute HanbGosiblilee 1 HaHMeHbINIEE 3HAYEHUSA BhI-
paskenus 3 — 4sin2¢{ ¥ BHIUHCIHTE €ro 3HAYEHHE,
s
ecan t = —.
12
2. PemuTte HEpaBeHCTBO:
a) cost < —12_2—;
6) sint - cos™tt < 0.
€-19 | CMHYC N KOCUHYC. TaHreHC U KOTaHreHc
BapunaHTt
3
1. HaiianTe HanboJbmiee H HaHMEHbIIEe 3HAYEHHSA BhI-

pasxeHua 2 + coszé M BLIYHCJIHTE €ero 3HadYeHwue,

n
ecin t = .
3

2. Pemnte HepaBeHCTBO:
NER

2 b4

0) sint - ctg 't = 0.

a) cost >



rnaBa

&3

Tpurovomerpuueckue hynxumum

€-19 | CnHyc n KocnHyc. TaHreHc U KOTaHreHc
BapuaHt
2
1. Hatigute HaubGosblllee 1 HAaMMeHbIIIee 3HAYEHHUS BHI-
pasxeHns 1 + 2cos3t M BHIYMCIHATE €ro 3HaAUEHHE,
1
ecau t = —.,
9
2. PelintTe HEpaBEHCTBO:
)
a) sint =2 5
6) sin't - cost = 0.
€-19 | CuHyc N KocuHyc. TaHreHc U KOTaHreHc
BapuauT
4

1. Haiinunre mamOoJiblliee ¥ HAMMEHBIIIEe 3HAYEHHUS BbI-

. t
paxkenuss 3 — s1n2§ H BLIYMCIHTE €ro 3HauyeHue,

3n

ecJHu t = —
4

2. Perinte HepaBeHCTBO:
V3.

a) sint < ——2—,

6) cost - tglt = 0.
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@ Tpuronomerpuueckme (hyHKuum

€-20 | TpuroHomeTpuyeckme pyHKLMN YUCNOBOro aprymMmeHTa

BapwaHT

1
1. Joxaxxute TOMAECTBO
1-cos®t 1
"+ tgt-ctgt = .
1-sin®t g g cos? t
2. UasectHO, 4TO Sint = —%, n<t< %’—t

Brruucnure cost, tgt, ctgt.

3. HasecTHO, uTO Sint — cost = 0,3.
Haiiaute sin®t — cos® t.

C-20 | TpuroHomeTpnyeckue PyHKLMMN YUCIIOBOro apryMeHTa

BapuaHT
1. Hokaxute TOMACCTBO
cos? t - 2 .
———— —sin“t — cos“t = sint.
1-sint

_7 8n
2. UasectHO, uTo tgt = YL n<t< 2

Breiuncnure sint, cost, ctgt.

3. NaBecTHO, uTO Sint +cost = 0,5.
Haitgure tg?t + ctg?t.
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&3

Tpuronomerpuueckune hynkumm

€C-20 | TpuroHomeTpuyeckue PyHKLUUN YNCIOBOro aprymeHTa
BapuaHT
2
1. JokaxuTe TOMKAECTBO
sint + cos®t  cos®t  _
tg?t - cos?t 1 - cos?t
9 8n
2. U3BecTHO, 4TO COSt = 1 5 <t < 2m
Brruucaute sint, tgt, ctgt.
3. HaBectHo, uTo sint + cost = 0,2.
Haiiaute sin®t + cos®t.
€C-20 | TpuroHomeTpuyeckue pyHKUUN YUCNOBOro aprymeHTa
BapuaHTt
4

1. HokaxkuTe TOMJAECTBO

sin?t .
—— +sint - t=1.
1+ cost sint - ctg
2. UsBsecTtHO, uTO Cctgt = —ﬂ, Tct<m
> 20" 2

BrrauciauTe sint, cost, tgt.

3. UsBecTHO, uTO sint — cost = 0,8.
Haiigute ctg?t + tg*t.



rnaBsa

&3

Tpuronomerpuueckune pynKuumn

€C-21 | TpuroHoMmeTpuyeckne pyHKUUN YrnoBOro aprymeHTa
BapwaHT
1
1. IlepeBeaute JaHHBIE YHCJIA U3 TPafYCHOM MephI B pa-
AHAHHYIO:
75°; 10°; 144°; 1080°.
2. IlepeBeauTe JaHHbBIE YUCAA U3 PaJHAHHOM MepHI B rpa-
AYCHYIO:
m, n. 1ln
5’18 2 °
3. Beruuciure:
cos 0° + sin245° — sin 120° - cos 210° + ctg (—90°).
C-21 | TpuroHoMeTpuyeckne pyHKUUWN YrNOBOro aprymeHTa
BapwaHTt
3

1. TlepeseguTe nanHbIe YKCIA U3 TPaJyCHOIl Mephl B pa-
JAHUAHHYIO:
20°; 36°; 250°; 900°.

2. IlepeBeauTe faHHbBIE YHCJIA U3 PAAHAHHON MEPHI B Ipa-
AYCHYIO:
n., 8%, bn
Es E, ﬁ.

3. Brruucaure:
sin 60° - cos 330° + cos 180° + (sin 225° — cos(—45°))%.



rnaBsa

&3

TpuroHomerpuuyeckmue hyHxumum

C-21 | TpuroHoMeTpuueckne PyHKLIMM YrNOBOro aprymMmeHrta
BapuaHTt
2
1. IlepeBeauTe naHHBIE YKCJA U3 IPASYCHON MephI B pa-
JOUAHHYIO:
15°; 80°; 108°; 720°.
2. IlepeBeuTe NaHHbBIE YUCIIA U3 paJaHHOM MepHI B rpa-
AYCHYVIO:
n, 7n, 131
18> 10° 4 °
3. Brrumcianre:
tg 30° - ctg 150° — sin 270° + cos2300° + sin (—30°).
C-21 | TpuroHoMmeTpuyeckme pyHKLIUM YrnoOBOro aprymeHTa
BapuaHTt
4

1. TlepeBeauTe naHHBIE YKMCJIA U3 IPAJYCHON MephI B pa-
JAHAHHYO:
40°; 72°; 320°; 1200°.

2. IlepeseauTe naHHEBIE YMCJIA U3 PAJHMAHHON MephI B rpa-
AYCHYIO:
n.3n. Tn

15> 57 18°

3. Brniuucnure:
sin 90° + tg 135° sin?(—60°) — ctg 315° — cos 240°.
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rnaBea

@ Tpuronomerpuueckue hynxumm

C-22 | OyHKuMA y = sin x, eé cBonCTBa U rpadmk

BapwaHTt

1

1. He BhInIONIHAS IOCTPOEHHUSA, OTBETHTE HA BOIPOC, MIPH-
HaaJeXuT J1 rpabuKy GYHKIHUH y = sin x TO4Ka:

a) K(%’l; —ﬂ); 6) M(%; ﬂ)

2 2

2. a) TTocTtpoiiTe rpad®uK QyHKIMU i = cosx — 1;
6) yKaykuTe 00JIaCTh 3HAYECHUH AAaHHON (QYHKIMN;
B) HaiuTe HauboJiblllee M HAWMEHLIIIEE 3HAYCHUA

GYHKIMHY Ha HHTepBaJe (g, :%n)

C-22 | OyHKuMA y = sin x, eé cBOWCTBA U rpagdmk

BapwaHT

1. He BBINOJIHAA [IOCTPOEHM A, OTBETHTE Ha BOIIPOC, [IPH-
HaJJIEXKUT K rpaduky GyHKINM y = sin x ToyKa:

a) M(-g; —%); 6) K(34—”; 1).

2. a) IloctpoiiTe rpadvK QYHKIUH Y = COS (x - %),

0) YKa’KHUTe LHPOMEKYTKH BO3PACTAHUA U YOLIBAaHUSA
dyHKUIHH;
B) HAHJUTE HYJH QYHKIIMH.



rnasa

&3

TpuroHomerpuueckune hyHxymm

€C-22 | OyHKuMA y = sin X, eé cBOUCTBa U rpadumk
BapuaHT
2
1. He BHINIONIHAA OCTPOEHHUSA, OTBEThTE HA BOIIPOC, IIPH-
HaAJEeXHUT Iu rpaduKy PYHKHUH I = sin x TOUKAa:
n. 1 21 \/§
a M 0) K|=—; |
) (3 2] ) ( 3’ 2 )
2. a) ITocTpoitte TpaduK GYyHKIMH i = sinx + 0,5;
6) yKa)xuTe 06JIacTh sHaYEHWH NaHHOHM (GyHKIWH;
B) HaiiiTe HauOoJblllee W HaHMMEHbIIIee 3HaYeHUSA
(OYHKIIHHA Ha OTpe3Ke [%, n}.
€C-22 | ®yHKuMA y = sin x, eé cBoMCTBa U rpadmk
BapuaHT
4

1. He BBIMOJIHAS IOCTPOEHHUS, OTBEThTE HA BOIIPOC, IIPH-
HaAJIEeKHUT ¥ TpaduKy QYHKIINH I = sinx ToOUKa:

5m, 1 T,
2 K351 o M(%;0)
2. a) IToctpoiiTe rpadpvk QYHKLUH Yy = sin (x + g),

0) yKa)KHTe NpoMeXyTKH BO3pacTaHusa M yOLIBaHWUA
byHKIMH;
B) HAUZUTE HYJIU QYHKIIHH.



rnasa

@ Tpuronomerpuueckue hyHxuumn

C-23 | OyHKUMKN ¥ = Sin X, ¥ = COS X, UX CBOUCTBa U rpapmkun

BapnaHr

1

1. a) Iloctpoiite rpaduk ¢pyHKIHH Y = f(x), rhe
f(x) = sin (x - %) + 2,

6) Ucnonbsya rpaduK, pelinTe HepaBeHCTBO
f(x) > 1,5.

2. Pemure rpaguuecKy ypasHeHHe COS X = 2X — Tl.

3. HaHo f(x) = 2x* — 3x. Pemute ypaBHenue f(sin x) = 0.

C-23 | OyHKUMKM y = Sin X, ¥ = COS X, NX CBOWCTBA N rpadmkm

Bapuwany

1. a) IToctpoiite rpadbuk dyuruun y = f(x), roe
f(x) = sin (x + g) - 1,5.

6) Ncnoneays rpadhuK, pelInTte HEPaBeHCTBO
f(x) =2 —1.

2. Pemnte rpaduyeckn ypaBHEeHHE

= } _n
cos(x+6)— X =3

3. Mano f(x) = x? — 8. Pemnre ypaBaenue f(sin x) = —2.
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rnasa

@ TpuroHomerpuueckue hyHxyumumn

C-23 | OyHKUMN y = sin X, ¥y = €OS X, UX CBOUCTBA U rpadukm

BapuaHr

1. a) ITocTpoiiTe rpadpuk ¢pyHKIHHK y = f(x), TOE

f(x) = cos (x + g) -1.

6) Ucnonbaysa rpaduK, pellliTe HePpaBEHCTBO
f(x) < 0,5.

2. Pemure rpacuyeckn ypasHeHHe —sinx = —x + T.

3. Hauo f(x) = 3x% + 4x. PemnTte ypaBuenue f(cos x) = 0.

C-23 | OyHKUMM ¥ = Sin X, ¥ = COS X, UX CBOWACTBa U rpadukun

Bapuvanr

- |

1. a) Ilocrpoiite rpadpuk ¢pysruun y = f(x), rge
f(x) = cos (x - g) + 1,5.

6) NUcnonb3ys rpapuk, pelINTe HEPABEHCTBO
f(x) < 2.

2. Pemure rpacdhuuyecKkyn ypaBHEHHE

sin (x + g) = 0,5 — x2.

3. Hauo f(x) = 4 — x*. Pemunre ypaBHenue f(cosx) = 3.
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&

TpuronomerTpuueckme ynKymmn

C-24

MeprnoaUYHOCTb TPUrOHOMETpUYECKNX PYHKLIUIA

BapuaHt

1

72

1. Hokaxkure, uto yucyjo T = g SIBJISIETCA IIePHOAOM
byEKIMY y = sin4x.

x

1

3. Ha pucynke msobpakeHa 4yacTs rpathuiKa YETHOH Ile-
puoanueckod pyHKRIUH Yy = f(x) ¢ nepuopom T = 6.
a) ITocTpoiite rpaduk 3TOi (GPYHKIIUH HA BCEHl UHCJIIO-

BOM IIpAMOI.

0) Haiigute f(12).

2. HaiizuTe ocHOBHO! nepuoa GyHKIIUHA Y = COS

Ya

]
[
V&)

rY




rnasa

@ TpuronomerTpuueckme hyHKUMM

C-24 | NepruoagNYHOCTb TPUTOHOMETPUHECKUX (PYHKLNIA

Bapwanr

1. Toraxxure, 4yTo umcao 1T = 6M ABIAETCS IEepHOAOM

x
3

2. HaiiauTe ocHOBHO# nepros GyHKUKH Y = sin 6x.

(QYHKIIHHN Yy = COS

3. Ha pucyHke nsobpakeHa 4YacTh rpadbHkKa HeYETHOMH
nepuoanveckoi pysrnuu y = f(x) c nepuogom T = 4.
a) IMocTpoiiTe rpaduk 3TOi QPYHKIIUHU HA BCEH YHCJIIO-
BOM IIpsiMOIi.
6) Haiinute f(—11).

Ya

(W)

QO
(W&
" ]
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rnasa

&3

Tpuronomerpuueckue hynkyummn

C-24

NepyoANYHOCTL TPUrOHOMETPUHECKNX PYHKLINA

Bapwmant

74

T
1. Hoxkaskurte, uto uucyio T = 3 fBJAETCS IePHOAOM
¢dbyHKIUH Y = cos 6x.

x
3

3. Ha pucyHke uzobpaskeHa uyacTh rpapUka II€pHOLH-

2. HaiinuTe ocHOBHOM nepuos GyHKIUKM Y = sin

qyecKOlH (yHKOHMH y = f(x) HA NDPOMEIKYTKE [0; 8—;],

AJIMHA KOTOPOro paBHA HmepHoAy (bYHKIIHH.

Brruucinte f[l.%) + f(~lén).

Ya
1 —
‘\\\\\
X
o gﬁ éf.\\ §£"_‘
3 3 S~ 3 1




rmaBa

&3

Tpuronomerpuyeckme hyHxyum

C-24

MepnopNYHOCTL TPUrOHOMETPUHECKUX PYHKLIMN

BapuaHT

- |

1. Joraxxkure, uTo uncyo 1 = 3m ABIAETCH IIEPHOAOM

¢GYHKIIMHA Yy = sin 2—335

2. HaiigyuTe OCHOBHOI mepHof GYHKINH Y = cos 3X.

3. Ha pucyHKe n300pakeHa 4acTh rpadHKa Imepuoguye-

CKOH (yHKIOUH Y = f(x) Ha IPOMEKYTKe [—%’t; %T—t],
AJIHUHA KOTOPOro paBHa mepuony QyHKIINH.
Briuncaure f [8—;) + f(—2m).
|
[ YA
1 |
_4m AP % dn 11
c; r‘ / ~ 3 3‘
) I |o . x
e NN
-
i
BEEREREEE IREREEER
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rnaBa

@ TpuroHomerTpuueckue pyHxKyumn

€-25 | MoctpoeHne rpadpmka pyHkUMK ¥y = mi(x)

Bapnanr

1

1. TlocTpoiiTe rpaduk pynxroun Yy = 3sin (x - g)

ITo rpadury HaiiguTe:
a) obsacTe 3HAYCHUH (QYHKIUH;
6) NpOMeXyTKH BO3pacTAHHUA U yOBRIBaHUA (DYHKIMH.

2. NaBecTHO, uTO f(x) = —0,5sin x. Haiigure 4f(—x).

3. IMTocrpoiiTe rpadur QYyHKIIHN
y = 2ctgx - sinx — |cos x|

C-25 | NocTpoeHune rpadpmka pyHkumm y = mf(x)

BapwuaHTt

1. Tloctpoiite rpaduk pysxmun y = —0,5 cos (x + g)

ITo rpadury HakizuTe:
a) obnacTp 3HaYeHUH (QYHKI[UN;
6) npomexkyTKM BO3pacTaHuA U YyORIBAHHUS QyHKIIHH.

2. UsBecTHO, uTO f(x) = 2,585in x. HalinuTe 0,4f(g — x).

) 2 | cos® xl
3. Ilocrpoiite rpaduk QYHKIMK ¥ = — 5——.
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rmasa

&3

TpuroHomerTpuiueckue pyHKyumn

C-25 | NoctpoeHune rpadmka pyHKuMK y = mf(x)
BapuaHrt
2
1. IMocTpoiite rpaduk pyuxknun y = 2cosx + 1.
ITo rpacdhuky Haiigure:
a) obnacTe 3HaueHHH (GyHKIIUH;
6) IMpOMeXXyTKH BO3pACTAHHA U YOBIBAHUA (HYHKIIUH.
2. UsBectHO, uTO f(x) = 1,5 cCc0s x. Haitgnte 2f(2x).
3. IlocTpoiiTe rpaduK QyHKIIUHK
y=-2tgx - cosx + |sin x|.
€-25 | NocTtpoeHne rpadpmka pyHkUMKN y = mA(x)
BapnaHt
4

1. IMoctpoiite rpadbuk ¢pyurnuu y = —2,5sinx — 0,5.
Ilo rpadbuky HaiiguTe:
a) obrmacTe 3HAYEeHUH QyHKINUY;
0) IIpPOMEXYTKH BO3PACTAHHA U YORIBAHUA (PYHKITHH,

3n
[2 +x).
1~ cos? x

2lsin x| °

2. HUsBectHO, uTO f(x) = —3 cos x. Haiigure éf

3. IocTpoiite rpadpuk GyHKIHHN Y =
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rnasa

&3

Tpuronomerpuueckue yHKuMMN

C-26 | NocTpoeHue rpadpmka pyHkumn y = f(kx)
BapwaHt
1
1. IMocTpoiiTe rpaduk GYHKIIUH Y = COS %
ITo rpaduky HaiiguTe:
a) HavMeHbIllee ¥ Haubosblllee 3HaYeHUSA (QYyHKIHH;
6) ayan QyHKIHH;
B) 3HAYEHHUA apryMeHTa, [PH KOTOPBIX (YHKIHNA
NPUHHUMAET IIOJIOXKHUTeNbHbIe 3HAaYeHHU .
2. PemuTte rpathudyecKky ypaBHEHHe cos% =1,
8. HocTpoiite rpaduk GyHKUMH ¥y = sin (0,5x + |x|).
€-26 | NocTpoeHune rpacdpuxa pyHkumm y = f(kx)
BapwuaHTt
3

78

1. TlocTpoiiTe rpauK GyHKIUKA Y = sin 2_x_

Ilo rpaduky HaiiguTe: 3

a) HaUMeHblllee ¥ HANOOJbIIee 3HAYECHUA (PYHKIIUH;

6) HyJIH (GyHKIUU;

B) 3HAYEeHHS] ApPryMeHTa, NOPH KOTOpbIX (QYHKIHUA
OPUHUMAET MNOJIOMHUTEIbHLIE 3HAYEHUS.

2. PemuTe rpadbHyecKM ypaBHEHHEe Sin 2x _ 1=0.

3

3. ITocTpoiite rpagpuK GYHKIHH Y = sin (%x - |x|).



rnasa

&3

TpuroHomerpuueckue hyHKymm

€-26 | NocTpoenune rpadpmka pyHxumn y = f(kx)
BapuaHTt
2
1. IocTpoiiTe rpaduK GyHKIUY y = —sin 3x.
ITo rpadury HaiiguTe:
a) HauMMeHbIllee N HanOOJbIllee 3HAUEHHUA (QYHKIUH;
0) HyH QYHKIIHH;
B) 3HAYEHUA AapryMeHTa, IIpH KOTOpPbIX (hyHKIUA
IpPUHUMAET OTpPUIlATEILHbIE 3HAYCHHSA.
2. PemnTe rpaduuecku ypaBHenue —sin 3x = 1.
8. IocTpoiiTe rpaduk dysrnuu y = cos(x — 0,5|x|).
€C-26 | Mocrpoenune rpadpuka pyHkuun y = f(kx)
BapwuaHt
4

1. ITocTpoliTe rpaduK GpyHKLUU y = 2 COS 2X.
Ilo rpachury HalinuTe:
a) HaMMeHbIllee U HAUOOJbIIee 3HAYEHUA (PYHKIMH;
0) HyH QYHKIINH;
B) 3HAYEHMA aprymeHTa, IpH KOTOPHIX (yHKIUA
OIPHHUMAaET OTPHUIlaTeIbHbIe 3HAUEHHS.

2. PemuTte rpaduuecky ypaBHeHHe 2 cos 2x = —2.

3. IMocTpoiiTe rpaduk PYHKUHN Yy = COS (x + % |x|).
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rnasa

@ TpuroHoMmeTpuUYecKkme (PyHKLUMM

C-27 | 'paduk rapMmoHU4eckoro konedbaHus
BapwaHT

1

1. IlocTpoiiTe rpaduK rapMOHHYECKOTO KoJebaHusd

Yy = 2cos O,5(x — %)
VKaKUTe aMILIUTYAy KoJebaHuss A ¥ 4acToTy KoJe-

Oauusd .

e 2. HajiguTe, NpH KaKMX BHAYEHHSX MapaMeTpa ad QPyHK-

ousa y = -1,5 cos (% +

7T 7T
~-Zia+ |
[“ 6 ¢ 6}

m
5) BO3PacTaeT Ha IPOMEIKYTKE

C-27 | N'papnk rapMoHUYECKOro KonebaHus

BapuaHTt

1. IlocTpoiiTe rpad@HUK rapMOHHYECKOTO KoJIe0aHms
— x_T
y= O,5cos(2 6)'

VrauTe aMILIUNTYAy KoJsiefaHus A M 4acToTy KoJjie-
0aHua .

e 2. Halimnre, npn Kakux 3HaYeHUAX napaMeTpa ¢ QVHK-

oug y = —2sin (1,5x + g) BO3PACTAET HA IPOMEIKYTKE

7T
a,a+—|
[ @ 12}



rnaBa

@ TpuroHomerTpuueckue PyHKuuMn

C-27 | N'pacpnk rapMoHnUeckoro KonebaHus

Bapwant

1. IocTpoiiTe rpaduK rapMOHHMUECKOI0 KOJeOaHu A

y = 0,5 cos 2(x + g)

VEKaxKuTe aMILTUTYAY KOJMebaHHA A M 4acTOTy KoJe-
CaHusa .

e 2, Haiigure, IpH KAaKHX 3HAYECHHAX IapaMeTpa a QyHK-

ous Yy = 2sin (3x — g) yObIBaET HA IIPOMEKYTKE

T . kA
a-Zia+ 2|

C-27 | Npacdbmk rapmoHuyeckoro KonebaHns

Bapwaut

1. ITocTpoiiTe rpaduKk rapMOHHYECKOro KoaebaHus

S inX 4+ T
y= 1,5s1n(3+9J.

ViakuTe aMILIMTYAY KoJiebaHMst A U 4acTOTy KoJie-
6anusa .

e 2. Haiigute, pH KakuxX 3SHAYEHHUSX ImapaMeTpa @ QPyHK-

X n
= - —J yOBIBAaET HA IIPOMEKYTKE

oHa Y = 2,5(:03(3 9

T, n
[a §,a+ 3:|.
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rmaBa

&3

Tpuronomerpunueckue yHKyuum

C-28

DyHKUMM y = tg X, ¥ = ctg X, UX CBOUCTBA U rpadmkun

Bapwant

1

e 3. Uccnenyiite GyHknmio y =

1. a) TlocTpoiite rpaduK PyHKIUU Y = tg (x + %)

6) Pemiute rpaduruecku ypaBHeuue tg (x + %) =1.

2. PemmuTe rpaguueckn HepaBeHCTBO Cctg X 2 —\/5.

- 2 ..
— % ___ Ha 4éTHOCTB
2tgx -ctgx

M MOCTPOMTE €€ rpaduk.

c-28

dDyHKUMM ¥ = tg X, ¥y = ctg X, UX cBOMCTBa U rpamkm

Bapwant

1. a) IlocTpoiiTe rpaduk GyHKOUH y = ctg % -1.

0) Pemnwnre rpagpuieckn ypaBHeHHe ctg 326— -1=0.

2. PemmuTe rpaduuecks HEPABEHCTBO tg x < —\/5.

03. Uccnenyiite GyHKumwo Yy =tg % -ctg % + \/|x_| Ha

YETHOCTH M MOCTPOMTE €€ rpaduk.



rnaBa

&3

TpuroHoMmerTpuuecKkue hyHKyum

C-28

dyHkUUK y = tg X, ¥ = ctg X, NX CBOMCTBa U rpacgmku

BapuaHt

0 3. HccneayiiTe QYHKIHIO Y =

1. a) IloctpoiiTe rpadpuk pyHrknum y = ctg (x - ':_)

0) Pemure rpadpuuecku ypaBHeHHe ctg (x - %) =1.

2. Pernure rpadpuyecky HEpPaBEHCTBO tg x =2 —L.

V3

0,5x w“
2 Ha YETHOCTBb H

tgx -ctgx
TOCTPOHTE €€ rpaduk.

C-28

DyHKUUM y = tg X, y = ctg X, X CBOMCTBA U rpaukun

Bapwant

4

1. a) Ilocrpoiite rpadpur ¢pyHknum y = tg2x — 3.
6) PemuTe rpaduuecku ypaBHenue tg 2x = 3.

ol

2. Peunte rpapuuecKkn HEPAaBEHCTBO Ctg x < —

3. Uccnenyitre ¢pyuxmmo y =1 - 3/; —1tg 2x - ctg 2x

Ha YE€THOCTH M TIOCTPOHTE €€ rpaduK.



rnaBa

@ TpuroHomerTpuiyeckue hyHKUUMN

C-29 | O6paTHble TpUroHoMeTpuueckme pyHKLMN

Bapuant
1
1. BerumcanTe:
a) arcsinl — arccos (—;); B) arccos (sin g),
0) tg (arcsin ‘/25], r) sin (arcsin %)

2. TlocrpoiiTe rpadmur GyHxnuu y = arcsin(x + 1) u
yraxxure D(f) u E(f).

C-29 | O6partHbie TPUroHoMeTpuueckmne yHKLUN

Bapwant

1. Beruucaure:

%); B) arcsin (cos @);

a) arccos (—1) — arcsin (

3
1), . LT
6) tg|arcsin 3 ) r) arcsin| sin 6 )
2. IlocTpoiiTe rpadHK QYHKIHH § = —2arccos x M yKa-

sxure D(f) u E(f).
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rnaBa

&3

Tpuronomerpuueckue yHxyum

C-29 | O6paTHbie TpUroHoMeTpuueckne yHKLIN
BapunaHnt
2
1. Beruucaure:
(V2. : n
a) arccos (—1) + arcsin [7), B) arcsin (tg Z);
. 1), 3
6) tg|arcsin 3 ) T) cos|arccos =)
2. ITocTpoiiTe rpaduK QYHKIOHH Y = arccos x + % H YVKa-
ute D(f) u E(f).
C-29 | O6parHble TPUroHoMeTpUyeckmne PyHKLUN
BapuaHTt
4

1. Breruucaure:

a) arcsin % — arccos 0; B) arccos (ctg 3%),
6) sin (arccos (-1)); r) arccos (cos g)

2. INocTpoiiTe rpaduk dyHKIUKM Yy = arcsin Y u VEAKH-

3
te D(f) u E(f).



rnaBa

&3

TpuroHoMmerTpuiyeckue yHKyuun

C-30 | O6paTHbie TpuroHoMeTpudeckme yHKLMN
Bapwant
1
1. Brerumcaure:

a) arcctg \/5 — arctg 1 + arcctg (—\/5);
6) tg (arcctg g),

B) arcctg (sin g),
5
r) tg (arctg -6).

2. [TocTpoiiTe U mpounTaTe rpaduK GYHKIIHH
{2 arcsin x, x < 0;

arctg x, x > 0.



rnasa

@ TpuroHomerTpuueckue GyHKuun

C-30 | O6paTHble TPUroHOMeTpuUeckmne PyHKLIN

BapuaHTt

1. BrruuciauTe;

J3

a) arcctg (—1) + arctg g arcctg 0;

6) ctg (arccos 71,2—),
B) arctg (cos 7);

r) ctg (arcctg %)

2. IlocTpoiiTe 1 pounTaiiTe rpadPuk PyHKIHUH
2 arccos x, x < 0;
arcctg x, x > 0.
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rnaBa

&

Tpuronomerpuueckue hyHkKyuun

c-30

OGpartHble TpUroHoMeTpuieckue GyHKLUN

Bapuanr

1. Beruuciaure:

1 NE
a) arctg —— — arcctg X— + arcctg 1;
) g 5 g -3 g
0) sin (arctg (—1));
B) arctg (2 cos g),
r) tg (arcctg 0,2).

. IlocTpoiiTe 1 npouuTaiiTe rpaduK QYyHKIKH

0’257[, x> 1.

arctg x, x < 1;
y =



rnaBa

&3

Tpuronomerpuieckue yHxyum

C-30

O6partHbie TpUroHoMeTpuyeckue GyHKUUN

BapuaHt

4

1. Breruncnure:

a) arcctg (—g) + arctg (—1) — arcctg 0;

0) cos (arcctg \/§),
B) arctg (ctg %’I),
r) ctg (arctg 0,5).

2. IlocTpoiiTe 1 npounTaiiTe rpad@uK QyHKINH
'arcctg x, x < 0;
y=

is
Zx,x>1.



riasa

@ Tpuronomerpuueckue hyHKyun

C-31 | Ob6partHble TpUroHoMeTpuyeckme hyHKUUN

BapwaHTt

1. Beruuncaure: cos (arcsin 0,6).

2. IocTpoiite rpaduk ¢pyuxuu y = arcsin x + |aresin x|.

3. PemuTte ypaBueHnue arctg (x> — 8) = arctg 2x.

C-31 | ObpaTtHble TpuroHoMmeTpuueckme hyHKLUMU

BapuaHr

1. Bruiuucaure: ctg (arccos %)

2. TlocrpoiiTe rpadux QyHKIIHH
y = arccos x + arccos |x|.

3. Pemute ypaBHenue
arcsin (x® + x — 3) = arcsin (2x — 1).



rnasa

&3

Tpuronomerpuueckme hyHxium

C-31 | ObparHble TpUroHoMeTpuueckmue QyHKLUN
BapuaHrt
2
1. Briyucaure: sin (arccos 0,8).
2. TocTpoiiTe rpaduk dynrnuu y = arctg x + |arctg x|.
3. Pemute ypaBuenne arcctg (x? + 6) = arcctg (—5x).
C-31 | ObparHble TpuroHomMeTpuueckmne hbyHKUMK
Bapwant
4

1. Beruucnaure: tg (arcsin %)

2. Tlocrpoiite rpadux ¢yHknum y = arcctg x — arcctg | x|.

3. Peminte ypaBHeHHe
arcsin (3x%2 — 4x + 1) = arcsin (6x — 2).
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riasa

é}] TpUuronomMmerpuyecKme ypaBHeHus

Cc-32 MNpocteniune TpuroHomeTpuyeckme ypaBHeHUS
U HepaBeH(TBa
BapuaHr
1
1. PemuTte ypaBHeHue:
1
a) cost = —; B) cost = 2;
) 72 ) ;
6) cost = 0; r) cost = 1
2. HaliguTe KOpHU YpaBHeHUA 2 COS X — \/5. = 0 Ha npo-
mexyTKe [—1; 1].
3. PemmuTe HepaBeHCTBO cost < —=
Cc-32 Mpocrenwine TpUroHOMeTpUyeCKkue ypasHeHUnA
U HepaBeH(TBa
BapuaHr
3
1. Peumute ypaBHeHHe:

a)2cost=\/§; B) cost =

p'ﬁl
-

A‘ﬁ]
en

6) cost = —1; r) cost =

" T 1
2. HaiigpuTe KOpHH YPABHEHHH COS| X — 6) = ~3 Hampo-

mMexyTKe [—3; 3].

1
3. Pemute HepaBeHCTBO COSt > 1



riaga

q

TpUroHomeTpuuecKne ypaBHeHMus

MNpocTeniumne TpUroHoMeTpUUYECKUe ypaBHeHUs

c-32 |, HepaBeH(TBa
BapwaHt
2
1. PemnTe ypaBHeHHe:
a) cost = —0,5; B) cost = —2;
6) cost = 1; r) cost =§.
2. HaiiguTe KOpHHM ypaBHeHHA 2 cos X + \/§ = () Ha Opo-
MeXKYTKe [E' §E]
2’ 27
3. PemnTe HepaBeHCTBO cost > lz_g
C-32 MNpocTrerune TpUroHomeTpuyeckmue ypasHeHuUA
- M HepaBeHC(TBa
BapwaHr
4

1. Pemuure ypaBHeHUue:

a) 2cost = 1; B) cost =

m‘%‘m%‘
o w

6) —2cost = 0; r) cost =
2. HaiinuTe KOpHY ypaBHEHHUA COS (x + i%) = (0 =Ha npo-

3n
MeXKyTKe [0; ?]

3. Peminte HepaBeHCTBO cOSt <

A | bt



rfnasa

a4}

TpuroHomerpuiyecKue ypasHeHMA

MNpocTeiiume TpUroHomeTpuueckue ypasHeHUs

c-33 | , HepaBeHcTBa
BapmwaHr
1
1. Pemnute ypaBHeHHUe:
a) sint = —1; 6) sint = 0,5; B) sint = %
2. HaiigjuTe HauMeHbIINN MOJOMKHUTEJNBHBIH KODPEHb
ypaBHeHHuHA sin 2x = —@.
3. PeutuTe HepaBeHCTBO sint > %
Cc-33 MNpocTrerwmne TpUroHomeTpuueckue ypasHeHUs
WU HepaBeHcTBa
Bapuanr
3

94

1. Pemtute ypaBHeHUe:

a)sint = —0,5\/5; 0)sint=1; B) sint =

J7

3

2. HafiguTe HAaMMeHBUIHH IOJOKHTEJIBHBIII KOpPEeHb

ypaBHeHHA 2 sin% =—-1.

3. PemuTe HEepaBeHCTBO sin - <

[T
DO |



rnasa

q

TPUroHOMeTpUYeCKMe YPaABHEHUSN

MNpocreniume TpUroHomeTpruueckme ypasHeHUs

¢33 |, HepaBeHcTBa
Bapuanr
2
1. Pemute ypaBHeHUe:
c . o, 1 . - \/‘
a) sint = 0; 0) s1nt—-\E; B) sint = —/3.
2. Haiigyte HanboJbUINi OTPUIIATEILHEIN KOpPeHb ypas-
. x _ 3
u n; ==,
HeHUA sin J 9
3. PeiiuTe HepaBeHCTBO Sint < —%.
Cc-33 Mpocrenwine TpUroHoMeTpUyeCKue ypasHeHUs
U HepaBeHCTBa
Bapmnanr
4

1. PemnTe ypaBHeHUe:
. .. _ 5
a) sin t = 0,5/3; B) sint = 5

6) sint = —0,7;

2. Haiinute HauGONBINNH OTPHIIATEILHEIN KOPEHb YpaB-
HeHUs 2sin 3x = —\/E.

3.

3. PemuTte HepaBeHCTBO sin 2t > —



rnasa

q

TpUroHomerTrpMiYecKne ypaBHeHMs

MpocTenwmne TpUroHoMeTpUyeCKrue ypasHeHUs

¢34 |, HepaBeHcTBa
BapmaHr | °
1
1. PemuTe ypaBueHHE:
a) tg x = —3; B) (tg 2x — 1)(2cosx + 1) = 0.
6) ctgx = 0;
2. OnpeliennTe YKUCIO KOPHeH YPaBHEHUSA
3ctg 3x — /3 =0,
IPHHALJIEHKAIIX OTPe3Ky [%, n}.
3. Pemute HepaBencTro 3ctg 2x > 2.
Cc-34 Mpocrenine TpUroHoMeTpHUYeCKHe ypaBHEeHUN
- W HepaBeH(TBa
Bapuaur
3

1. Peurure ypaBHeHHe:
1 T .
a)tg x = ——; B t(x——) sin2x +1) = 0.
) tg 7 ) tg 6 ) ( )
6) ctgt = 3;

2. OnpegenuTte 4UHUCJIO KOPHEl YpaBHEHUS

%tg2x+%=0.

NPUHAJIEAKAIUX OTPe3Ky [_ i, 7‘}

4’ 2]

3. Perunte HepaBeHCTBO J3 tg (Zx + %) > 3.



rnaBa

q

TPpHUroHOMeTpUUYECKMe ypaBHeHMR

MNpocTreniumne TpUroHoMeTpUUECKUe ypaBHeHUs

C-34 |, HepaBeHcTBa
BapuaHnrt
2
1. PemnTte ypaBHeHHe:
a) ctgx = —-1; B) (ctg 8x + 1)(2sinx — 1) =0.
_ 1,
0)tg x = 5
2. OnpepenvTe YUCJIO0 KOPHEH ypaBHEHUSA
J3 tg 2x +3 = 0,
T, 31
MPUHALJIEIKANUX OTPE3KY [5’ —2—}
3. Pemnre HepaBeHcTBO 2 tg 3x < 3.
c-3a MNpocTreniine TPUrOHOMETPUUECKUE YPABHEHUSA
- W HepaBeHcTBa
Bapuanrt
4

1. PeminTe ypaBHeHUe:
a) ctgx = -0,5; B) ctg (x + %) (cos % - 1) =0.
6) tgx = 0;

2. OnpepnenuTe YUCIO KOpHeH ypaBHEHUSA

3ag§—3=a
MIPUHAJIEIKAINX OTPE3KY [—Zzﬂ; 57:}
3. PemnTe HepaBeHCTBO J3 ctg (% - g) < 1.

97



rfiaBa

@ TpuroHomMerpuYecKne ypaBHeHus

C-35 MpocTrenwme TpUroHoMeTpudeckme ypasHeHUs
U HepaBeHCcTBa
BapuaHt
1
1. PemuTte ypaBHeHue:
a) V9 — x2 - cosx = O;
6) [tgx| — x’tgx = 0.
2. Haiipute obnacts onpenesieHNsA QyHKIUU
y=tglx- ,/2 sin x + \f?:
c-35 MpocTeniume TPUroHOMETpUYECKUNE YPAaBHEHUN
M HepaBeHC(TBa
BapuwaHr
3
1. Pemurte ypaBueHue:

a) (V2sinx - 1)y=2# + x + 1 = 0;

6) x|ctg x| — x2ctgx = 0.

2. HaiinuTe o6nacTh onpepeneHNsa QYyHKIUH
y = \/1 —-2cosx + \/tgx.




rnasa

&

TpUuroHoMerpuyecKme ypasBHeHMRA

Mpocrenwme TpuroHomeTpUYECKUe ypaBHeHUN

c-35 |, HepaBeHCcTBa
BapwaHr
2
1. Pemute ypaBHeHUe:
a) sinx - J4x — x2 = 0;
6) 36|ctg x| — x?ctgx = 0.
2. Haiigure o6nacTh onpeneseHUa HyHKIIMH
y=ctg'x- \/2 cos x + \/5
Cc-35 Mpocreniumne TpUroHoMeTpuyeckue ypagHeHUs
" W HepaBeHCTBa
BapuaHrt
4

1. PemuTte ypaBHeHUe:

a) (2cosx + \/5)\/—3352 +x+2=0;

6) x?|tg x| + xtgx = 0.

2. Haiigurte obnacTs onpefeleHUs PYHKIIUHN

y = \/\/5 - 2sin x - \J—ctg x.



rnaBa

@ TPUroHOMETPUUYECKHE YPaBHEHURA

€C-36 | TpuroHomMmeTpHUueckue ypaBHeHUs U HepaBeHCTBa

Bapuanr

1

1. Pemnte ypaBHeHHe:
a) 2cos? x ~3cosx +1=0;

6) sin3x + \/§cos3x = 0.

2. Pemurte HepaBeHCTBO 2sin‘x — 8sinx + 1 < 0.

C-36 | TpuroHomeTpuyeckue ypaBHeHU U HEpaBEHCTBA

BapwaHTr

1. Peurute ypaBHeHHE:
a) 6cos’x + Tsinx — 8 = O
6) sinx cosx — cos?x = 0.

2. Pemure HepasenctBo ctg?x — 4ctgx + 3 > 0.



rnaBa

@ TpUroHomMmeTpMuecKue ypaBHeHMs

C-36 | TpuroHomeTpryeckue ypaBHeHUS U HepaBeHCTBA

BapuaHT

1. Pemute ypaBHeHUe:

a) 2sin®x +sinx — 1 = 03

X x _
) \/§smz cosz = 0.

2. Peunre HepaBeHcTBO 2 cos’x + 3cosx + 1 > 0.

C-36 | TpuroHomeTpnyeckue ypaBHeHNS U HEPaBEHCTBA

BapuaHT

4

1. Peurure ypasHeHuUe:

a) 4sin®x + 4cosx — 1 = 0;
6) V3 sin?x + sinx cos x = 0.

2. Pernre HepaBencTBo 3 tg%x — 4\/§ tgx +3 <0,



rnaBa

4

TPUroHoMeTpHYecKMe YyPaBHEeHuA

C-37

MeToabl peleHns TPUroHOMeTpUIeCckUX ypaBHeHNH

Bapunant

1

1. PemuTe ypaBHeHnue J§ sin4x + cos4x = 0 u Haiigu-

T€ €ro KOPHHU, MPUHAJIEIKAIIUE OTPE3KY [—g; %}
. |siny = x -3,
2. Pemure cucreMy ypaBHEHMUIA
cosy = x — 4.

C-37

MeToabi peweHns TPUroHOMeTpUIEeCckUX ypaBHeHUN

Bapuanr

102

1. Peuure ypasuenue 5 cos? x — sin x cos x = 2 u Haligu-

/
T€ ero KOPHHU, TPUHAJJIEIKAIIIUE UHTEPBAJTY L—n; %)

3,
-3.

Yy sin 2x

2. Pemure cucremy ypaBHeHUH )
y sin 2x



rnaBa

TpuroHomMmeTrpuuecKMe ypaBHeHMs

€-37 | MeToabi pewieHUs TPUrOHOMETPUYECKUX YPaBHEHUNA
BapuaHr
2
1. PeminTe ypaBHEeHHE \/5 sin6x — 8cosbx = 0 u naii-
JUTEe er0 KOPHH, IIPHHAJIECKAIINE OTPE3KY [—g; E}.
. |sinx =y — 4,
2. Pemure cucteMy ypaBHEHUH
cosx =y — 5.
C-37 | Metoapbi pelueHUsI TPUrOHOMETPUYHECKUX YPAaBHEHUN
BapwaHT
4

1. Pemure ypaBHenue sin x cos x — 5sin? x = —3 u aigu-

TE€ €I'0 KOPHH, IIpPHHAJJICKAIITNEC HHTEPBaJLy (—%; ﬂ:).

5,
5.

. |xcosby
2. Pemute cucremy ypaBHEHHI

x sin 6y



rnaBa

S

NpeoGpa3oBanmne TPUroOHOMETPUHECKMX
BbIPAXXEHMNA

€-38 | CMHYC N KOCUHYC CYMMbi U Pa3HOCTU apryMeHToB
BapuaHT
1
1. YopocTuTe BhIparkeHHe
n V3
cos| - + o |- 2= cos Q.
(o)
2. Beruucaure: sin 69°cos 21° + cos 69°sin 21°.
3. 3Has, uro sint = —%, g < t < Tl, BBIYHCJIUTE
b
cos|— +t]|.
5+
€-38 | CMHYC U KOCUHYC CyMMbI U pa3HOCTU apryMeHTOB
BapuaHTt
3

104

1. JlokaxXuTe TOMKJECTBO

. TT .
ﬁs1n(z+ oc) = cos O + sin o

2. Brruucaure cos 165°.

. 8 3n
8. 3uas, uto sint = ——, <t < 5 BEIUNUCINTE

17’
. T
sin (Z + t).



rnasa

>

NMpeoGpaszoBanme TPUrOHOMETPHUECKMX

C-38 | CMHYC U KOCUHYC CYMMbl U pa3HOCTU apryMeHToB
BapwaHTt
2
1. YopocTuTte BhIpaskeHue
. (n 1
sin| = + O | - —= COSs O
(ire)-%
2. Breruucaure: cos 123°cos 57° — sin 123°sin 57°.
3. 3Has, uTo cost = %, 0<t< g, BBIUHCIHUTE
. (m
—+ 1t
sin ( 3 )
€C-38 | CuHYC 1 KOCUHYC CYMMbI U Pa3HOCTU aprymeHToB
BapwaHT
a

1. Jokaskurte TOKAECTBO

ﬁcos(oc+ —2—) = cos 0 — sin o.

2. Briuucaure sin 165°.

8
3. 3Had, uTO cost = — 3n < t < 27, BBIYUCJIUTE

177 2
3
cos( 1 +t].



rnaBa

5 NMpeoGpa3zosanue TPUroHOMETPMHYECKMX
BbIPpaXKeHMM

C-39 | CuHYC U KOCMHYC CyMMbI U Pa3HOCTU apryMeHToB

BapuaHT

sin (45° — o) _ coso — sino

1. JTokaxure TOXXIECTBO = — .
A cos(45° — ) coso + sino

2, Pemurte ypaBHEHHE:
a) sin 3x cos 2x — cos 3xsin2x = —0,5;

. (T . _ 1
6) ﬁsm(z x]+smx— 5
V2 V2 1

e 3. Peinre HepaBeHCTBO o sinx — 5 cosx 2 2"

€-39 | CUHYC N KOCMHYC CYMMbI U pa3HOCTU apryMeHToB

BapwvaHTr

1. ¥YopoctuTe BeIpakeHHE sin (% - oc] — cos (g + oc).

2. PeriuTte ypaBHEHUE:

a) sin9x cos 3x — cos9x sin3x = %;
6) sinx +cosx = 1.

e 3. Pemure HepaBeHcTBO sinx + cosx > —1.



rnasa

=5

NMpeoGpazoBanue TPUIOHOMETPHUUECKMX
BLIpaMeHMn

€-39 | CMHYC U KOCUHYC CYMMbI U Pa3HOCTU apryMeHTOB
Bapuaur
2
in (45° - 0)
1. JlokakHuTE TOMIAECTBO Sin (45" — o) _
A TORACCTE cos (45° + o)
2. Pemture ypaBHeHue: 5
a) cos 7x cos8x — sin 7x sin8x = —ég;
6) ﬁcos(x - E) —COSX = ——‘/—5.
4 2
e 3. Pemure HepaBeHCTEO @cosx + %sin x < —‘[2_2—
€C-39 | CMHYC N KOCMHYC CyMMbI U Ppa3HOCTU apryMeHToB
Bapuwauxr
4

1. Yopoctute BbIpakeHHE sin (g - oc] + cos (g- - (l).

2. Pemurte ypaBHeHHE:
" a) sin 7x cos 2x +cos Tx sin2x = %;
6) cos x — J§sinx =1,

e 3. Peiinre HEepaBeHCTBO \/§ cosx — sinx < -1.

107



rnaBa

5

NMpeobpazoBanMe TPUroOHOMETPUHECKMX
BbIpaXXeHum

C-40 | TaHreHC U KOTAHreHC CyMMbl U PAa3HOCTU apryMeHToB
BapvaHTt
1
. tg 85° — tg 25°
1. Beruncaure: 1+ tg85° tg 25°°
2. Ha#gure tgo, ecan tg (oc + g) =4,
. T 5
3. Briuucaure: tg 6 arcctgg .
€C-40 | TaHreHC N KOTaHreHC CYMMbl 1 pa3HOCTU apryMeHToB
BapwaHT
3

1-tg16° — tg 44°

1. B :
BIYHUCJIHNTE tg 16° + tg 44°

2. Haiipure ctg, ecan tg (B + g) = 2.3.

3. Brumcaure: tg (arccos% + arcctg %)



rnaBa

>

NMpeoGpasoBanMe TPUrOHOMETPUYECKMX

BbIpaXKeHuH

€C-40 | TaHreHC U KOTaHreHC CyMMbI U Pa3HOCTU apryMeHToB
BapwaHTt
2
tg 4° + tg 26°
1. : .
Brruncaure 1 - tg 4° tg 26°
2. Haitgure tgf, ecnu tg (B - %] = %
3. Breruucaure: tg( + arcctg 9]
€-40 | TaHreHC N KOTaHreHC CyMMbl U Pa3HOCTU apryMeHTOB
BapwaHTt
4

ig 67° — tg 97°

1. Briuucaure: .
B . 12 67° tg 97°

2. Haiiaure ctgo, ecnn tg (oc -3

3. Briumncaure: tg (arcsm = - arcctg%

),

)



rnaBa

5 MpeoGpa3zoBaHMe TPUIrOHOMETPUUYECKMX
BhIpaXKeHMHA

€-41 | ®Gopmynbl NnpuBegeHUN

BapmanT

1

1. Briuuciure:
a) (sin 600° + tg 480°) cos 330°;

11n 217
6) cOS —3— Ctg( T}.

2. YopocTUTe BBIpaxXeHue

sin(n — o)

Zcos(;t + a)

3. IloctpoiiTe TpadmK HYHKIIHH

y = cos(m — 2x) — sin (125 + 2x).

C-41 | ®opmynbl NpuBeaeHUn

BapuwaHTt

1. Brruuciure:
a) tg(-675°) : cos(—570°) — ctg 150°;
437 281

0) ctg e + sin 3

2. Yupoctute BhIpakerEue tg (% + Ot) sin (2w — Q).

3. ITocTpoiiTe rpaduK QYyHKIHHN

y = cos(m + x)sin (3?“ - Zx) + sin(m — x) cos (g + Zx).

110



MnaBa

5

MpeoGpa3oBanne TPUrOHOMETPHUECKMX
BbIpaXeHMM

C-41 | ®opmynbl NnpuBeaeHUA
Bapwaur
2
1. Beruucaure:
a) (cos 780° — ctg 495°) sin 225°;
. 237 19n
6) Sln( T) tg T.
2 cos (§2£ + a)
2. VopocTuTe BHIpajKeHUe Snr )
3. ITocTpoitte rpadux GyHKIINHN
= si x)_ 8m x
y= sm(n+ 2) cos( 9 + 2).
C-41 | ®opmynbl NpuBeAeHUNA
Bapwanr
4

1. Brruuciure:
a) sin 750° ctg 510° + tg (—120°);

0) tg an — COS (—g’izﬂ)

2. YopoctuTte BeIpa)keHue ctg (nm + o)cos (g + a).

3. ITocTpoiiTe rpadpuk GyHKIUHN
x m 3 x 3n
== N — 1 — — — — —
y= sm(n 2)s1n(2 +x} cos(21r 2)(:03(2 +x).
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maBa

5

MpeoGpa3oBanMe TPUroHOMETPHUUECKMX
BbIPaXXeHMH

(dopmMynbl ABOAHOrO aprymeHrTa

C-42 "N popMyrnbl NOHUXXEHNA CTeneHn
BapuaHT
1
1. HUssecTHO, 4TO SIn O = z 0<a<I.
’ 25’ 2
HaiiguTe cos 2q.
1 - cos 2
2. ¥Ynpocrure BHIpaKeHHE ———mM .
sin 2a
3. Pemnure ypaBHeHue:
a) sin 3x cos3x = —l/g;
6) sin?3x = 3,
4
Cc-32 dPopMynbl ABOMHOro aprymeHra
1 ¢popMynbl NOHWXXEHNA CTeneHu
BapuaHr
3

112

1. HsBecTHO, UTO cosO = —1—53, g <O <.
Haigure tg 20.

sin 2o + sin o
1+ cos2c + cosct’

2. ¥YmpocTuTe BHIparkeHHe

3. Pemiurte ypaBuenmue:
a)cos2x + becosx + 3 =0;

2T _ -1
0) cos (3 7x) ok



rnaBa

5

MpeoGpasoBanne TPUroOHOMETPHUUECKMX

DdopmMynbl ABOMHOIO aprymMmeHra

c42 |, ¢opMynbl NOHWXEHUSA CTeneHn
Bapuanr
2
1. HUassecTHO, UTO Ccos O = %, —g <o<0.
HaitguTe sin 2a.
2. YIIpocTUTe BHIpa;KeHUe _sin2a_
: p p 1+ cos 2at’
3. Pemure ypaBHeHue:
. 3
a) sin? < — co 2£=—l/—-—;
) s g ~ €S 6 2
0) cos? b5x = 1.
4
C-32 dopmMynbl ABOMHOTO apryMeHTa
- 1N pOpMynbl NOHUXXEHNUS cTeneHu
Bapuanr
4

40 3m

1. UaBecTHO, uTO Sin ¢ = a1

Hai#igute tg 2c.

T<o< —.
2

1--cos2c —sin ¢

2. YupocTuTe BBIpa)keHUe :
cos o — sin 2¢

3. Peuiurte ypasHeHue:

a) cos2x + Hsinx — 3 = 0;

. A |
2 .1
0) sin (Sx 8} 5"



rnaBa

>

MpeoGpa3oBaHMe TPUIrOHOMETPUHECKMX
BbIPAXEHMNA

®dopmynbl ABOMHOro aprymeHTa

c-43 1 popmMynbl NOHWXKEHNA cTeneHu
BapmaHTr
1
1. Haiigure sino, cosa, tgo, ecaun cos2a = 0,2 u
m
o€ (0; 5).
2. Haiigute waubonpliliee U HaUMEHbIlIee 3HAYEHUSA
dyuxnuu y = 2cos 2x + cos? x.
3. Peminte HepaBeHCTBO OS> % - sin? % > 0,5.
c-43 dopmMynbl ABOMHOIO apryMeHTa
Y bopMynbl NOHMXXEHWUA CTeneHu
BapmaHT
3

114

1. Haitgure tg (a + %), ecau cos 20 = % U o€ (0; g)

2. HaiinuTe wHanboJsblllee M HaUMEHbLIIEE 3IHAYEHHUSA
¢yuxupM y = 4sinx cosx - 1.

3. Peuinre mepaBeHCTBO sin 2x — cosx < 0.



rnaBa

5

NMpeoGpa3soBanmMe TPUroOHOMETPUUHECKMUX
BLIPAMEHMNA

dPopmMynbl ABOMHOTO aprymMmeHTa

c-43 1 ¢popMynbl NOHUXKEHUA CTeneHu
BapmaHr
2
1. Haitgure sinao, cosa, tgo, ecnu cos2a = 0,6 u
\
o e (0; EJ.
2
2. Halinure Haubogpuiee ¥ HaVMeEHbIIee 3SHAUCHUHA
dbyurnuu y = 4 cos 2x — sin®x.
3. Peuiure mepaBeHcTso sin 3x cos 3x < 0,25.
c-a3 dopMynbl ABOMNHOTO aprymeHTa
M ¢popMyrnbl NOHUMXKEHNA CTeneHu
BapmaHr
4

1. Haitaure tg (oz - %J, ecJI cos 200 = % H Q€ (0; g)

2. Haiirute wHaubosiplllee U HaHMMEHbIIEE 3HAUEHHHA

GyHKIILH Y = sin g cosfzc— + 1.

3. Peurute HepageHCcTBO sin 2x + sinx > 0.
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rnaBa

>

MpeobGpazoBaHMe TPUFOHOMETPHUUYECKMX
BbhIpaYKEeHMH

C-44

MNpeobpa3oBaHue CyMMbl TPUIrOHOMETPUHECKNX
¢dbyHKUMIA B Npou3BegeHne

Bapuanr

1

sin 70° + sin 10°
cos 70° — cos 10°°

2. Pemnure ypaBHeHmue:
a) sin 5x = sin 6x;

6)sin3x—\/§cos2x—sinx=0.

1. Briuuciure:

3. Ilpy KakMxX 3HAUYEHHAX x 4YHcCJa @, b, ¢ obpasylor
apu(MeTHYECKYI0 IIPpOrpeccHIo, ecju d = cos3x,
b =cosbx, ¢c = cos9x?

C-44

MNpeobpa3oBaHue cyMMbl TPUFOHOMETPUYECKUX
¢yHKUMN B Nnpoun3BefeHne

Bapwanr

sin n _ sin =
18 18

11n '
COS — COS —

1. Brruuciure:

2. PemuTte ypaBHeHHe:
a) cos 3x = sin 7x;
6) sin 7x + cos? 2x = sin?2x + sinx.

3. IIpy KaKkMx 3HadYeHMsAX X uMcia a, b, ¢ obpasyior
apu(MeTHYECKYK IIpOoTrpeccHI0, €eclh a = cos2x,
b=0,5sin3x, ¢ = sinx?



rnasa

5 MpeoGpaszoBanmne TPUrOHOMETPHUECKMX
BbIpaXeHMH

c-a4 MpeobpasoBaHne cymMbl TPMrOHOMETPUYECKNX
¢yHKUMIA B npou3BegeHne
BapuaHT
2
1. BrramcamTe: sin 10° + sin 80°
) " cos 80° + cos 10°°
2. Peminre ypaBHeHmue:
a) cos bx = cos Tx;
6) sin 3x — sin Tx = \/g sin 2x.

3. Ilpn Kaxkux sHayeHMAX X uHcaa a, b, ¢ obpasyioT
apupMeTHUYECKYI0 IIPOTpeccHio, ecau a = sin3x,
b=sin4x, ¢ = sin 5x?

c-a4 MNpeobpa3zoBaHne CyMMbl TPUrOHOMETPHUYECKNX
¢yHKUMM B Npou3BegeHue
BapuaHr
% sin Un _ sin .-
1. Broiuuciaure: 36 36

cos lin _ cos .
36 36

2. Pemure ypaBHeHHE:
a) cos 3x = sin bx;
6) 1 + cos2x + 2cosx cos3x = 0.

3. Ilpn Kakux sHayeHHAX X UHcIa a, b, ¢ oOpasymT

apu(pmeTHYECKYK) IIPpOrpeccHio, ecju d = sinbx,
b =cos2x, c = sinx?
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>

NpeoGpa3zoBaHMe TPUIFOHOMETPUUECKMX
BbIpaYKeHMn

MNpeobpa3zoBaHve Npou3BEeAeHUA TPUTOHOMETPUUECKMNX

C-45 byHKLMIA B cyMMY
Bapuanr
1
1. YVupocTuTe BelparkeHue
2cos (x + %J cos (Zx + %) + sin 3x.
2. PeliuTte ypaBHeHMe
sin 9x sin 8x = % cos 6x.
3. CpasuuTe uncaa a ¥ b, ecau
a =sind - sind, b =sin4 - sin6.
c-a5 Mpeobpa3zoBaHne Npon3BeaeHNUA TPUrOHOMETPUHECKNX
dyHKUMIA B CyMMY
BapumaHTr
3
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1. YopocTuTe BBIpaKeHHNe

. (n n . m
2sm(3 2x)cos(x+ 6)+sm(3x 6)'
2. Peurnte ypaBHeHue

4sinxcos(g + 5x) =1-2cos4x.

3. Cpasuure uuciya a u b, eciu
a =sin3 - sin5, b = cos4 - cos6.



rnaBa

o

MpeoGpa3oBanue TPUrOHOMETPUUECKMX
BbIPAXKEeHMNA

Npeobpa3zoBaHne npou3BefeHUs TPUrOHOMETPUHECKUX

C-45 byHKUMIA B CyMMy
BapmaHT
2
1. YupocTUTe BEIparkeHue
sin (Sx - ?}) sin (Zx + ?}) - %sin x.
2. Pemute ypaBHeHMNE
2sin6x cos 2x = sin8x + 1.
3. CpasuuTe uucia a u b, ecsu
a=cos2 - -cosbH,b=cos3 - cos6.
c-a5 MNpeobpa3zoBaHMe NpounsBefeHUA TPUrOHOMETPUYECKMX
" YHKUWA B CyMMy
Bapuant
4

1. Yopoctute BEIpaKeHUE

) )\ ) ) TC
6 sin (Zx - 5} cos (Sx + 5} -~ 8sin (5x + EJ.

2. Peinnte ypasuenue

1
2 3 cos 3x.

p‘%,

sin (3—7[ — x) cosdx =

3. CpasuuTe uncna a u b, ecnu
a=sin4 - cosb, b =sin7 - cos2.
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rnasa

5 MpeoGpasoBaHue TPUroHOMETPUUECKMX
BbIpa)XeHmn

C-46 NpeobpasoBaHve BbipaXkeHUa Asin x + Bcos x
K Bnay Csin(x + f)
BapuwanT
1
1. TIpeoGpasyiiTe BEIpazKeHUe \/5 sin x — cos x ¥ BHAY
Csin(x + t) unn Ccos(x + t).
2. HaitiguTe 06n1acTh 3HaYeHUI QYHKIUYN
y=9sinx + 12cos x.
3. Pemute ypaBHeHHe sin 3x + J§ cos 3x = 2.
C-46 NpeobpasoBaHve BbipaXkeHUA Asin x + Bcos x
K Bugy Csin(x + {)
BapuaHTt
3
1. TIpeoOpasyiiTe BeIpaskeHue 5sinx + 12cosx K BURY

Csin(x + ) unu Ccos(x + t).
2. Hangute ob6nacTb 3HaUeHHH (QyHKIIMHN
y= 2,3cos32C—— \/Esin%.

3. Pemute ypaBHeHHEe sin 3x — cos 3x = \/5 cos 7x.

120



rnaBa

5 MpeoGpasoBanne TPUroHOMETPHUECKNX
BbIPaXXeHuH

C-46 Npeobpa3zosaHue BbipaxeHua Asin x + Bcos x
K Buay Csin(x + t)
BapuaHt
2
1. TlpeobpasyiiTe BeIpa)keHue sinx + CosSX K BHUAY
Csin(x + t) uau Ccos(x + t).
2. HaiiguTe ob6nacTh 3HaYeHVH QYHKINN
y = 2,4sin x —cos x.
3. Pemure ypaBHenue \/5 sin 2x — cos 2x = 2.
C-a6 Npeobpa3zoBaHue BbipaxkeHUs Asin x + Bcos x
K Buay Csin(x + t)
Bapuant
4
1. IIpeoGpa3syiite BuipaxeHue 16sinx — 12 cos x K BUAY

Csin(x + t) wan Ccos(x + t).
2. Haiigute obnacThk 3HaueHHH (PyHKIIUH

= x inX
Yy = 1,5c0s3 +2s1n3.

3. PemuTte ypaBHeHnue sin 7x + cos 7x = \/5 sin 11x.



rnaBa

5

NMpeoGpa3oBaHne TPUroOHOMETPHUUECKMX
BbIpaMeHum

C-47 | TpuroHomeTpHuyeckne ypaBHeHUA
Bapuant
1
PemmuTte ypaBHeHUe:
1. 1 — sin2x = cosx — sinx.
2. 2+sinx = 3tg%.
€C-47 | TpuroHoMeTpHUyecKe ypaBHEHNA
Bapwant
3
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PemniuTte ypaBHeHHe:

1. cos? x — sin? x = cos x + sin x.

2. 2sin2x + 3 tgx = 5.



rnaBa

5 MpeobGpa3oBanne TPUroHOMETPHUECKHNX
BbipaX]enmn

€C-47 | TpuroHoMeTpHUYeCcKne ypaBHEeHUA

Bapuant

Pemnre ypaBHeHHe:

1. 1 + sin2x = cosx + sinx.

2. 3+cosx = 3tgg.

C-47 | TpuroHomeTpuieckne ypaBHeH!A

BapwaHt

4

Pemute ypaBHeHUE:

1. cos? x — sin® x = cosx — sin x.

2.cos2x + 2 tgx = 2.



rnaBa

&

Komnnexkcunbie YNCna

KomnnekcHble yvana u apugmMeTnyeckme onepaumm

c-a8 HaZ HUMK
Bapuant
1
1. HaiiguTe cymMmMy, pas3HOCTh, IIPOU3BEAEHHE U YaCTHOE
KOMILJIeKCHBIX uyncels 2, = —2 + 3i, 2, = 3 — 4i.
1+2i , 1-2i
2. Beruucnure: + .
1-2i 1+2i
3. Pemute ypaBHenmue iz = 2 — 3i.
c-as KomnnekcHble Yucna v apugmMmermyeckue onepawmm
HaZ, HUIMK
BapuvaHt
3
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1. Hangure cymMMy, pasHOCTh, IIPOM3BEeAeHE M YaCTHOE
KOMILJIIEKCHBIX uucels 2, = b + 3i, 2, = -4 + Ti.
-4+3i -4-3i

2. Beruuciaure: - .
-4-3i -4+ 3i

3. Pemute ypasuenmne (2 - i)z = 3 — 2i.



rnaBa

6

KomnnekcHble ynana n apupmMeTnyeckme onepauum

c-a8 Hag HAMKN
Bapuant
2
1. HaifiguTe cymmy, pasHOCTb, IPOV3BeNeHHEe U YacTHOe
KOMILJIIEKCHBIX 4ucen 2, = b — 3i, 2, = —1 — 6i.
1-3i 1+38i
2. Beruucaure: - .
1+3i 1-3i
3. Peuinte ypaBHeHue iz = 3 + 2i.
c-as KomnnekcHble yvcna u apyudpmermyeckme onepaumnm
Haf, HUMU
Bapuant
4

1. Hajiziute cymMmMy, pasHOCTb, IIPOU3BEACHHE H YACTHOE
KOMILJIIEKCHBIX YyHcenl 2, = 2 — 4i, 2, = —3 — 9i.

—3-—4i+—3+4l

. B : .
2. BelunciauTe Sy TICeT

3. Pemure ypaBHenue (3 + i)z = 2 — 3i.



rnaBa

@ Komnnexkcunie umcna

€-49 | KomnnekcHbie Yucna U KOOpAMHATHAA MNNOCKOCTb

Bapwant

1

1. OTMeThTe Ha KOOPAMHATHOM ILJIOCKOCTH TOYKU, CO-
OTBETCTBYIOIIHE KOMIUIEKCHBIM YHcaaMm 2, = —3 — 4i,
2,=28i,2;3=4, 2z, = z,.

2. M3o6pasnuTe Ha KOOPAMHATHON MIOCKOCTH YHCIa
21=6+4+4i, z,=-1+1, 23 =0,b2, + 25, 24 = 2,2,.

e 3. Pemure ypasuenne z(Re z + 6) = -9 + 15i.

€-49 | KomnnekcHbie Yncna N KoopauHaTHas NMIOCKOCTb

Bapuant

1. OTMeTbTe Ha KOOPAWHATHOM IIJIOCKOCTH TOYKH, CO-
OTBETCTBYIOIINE KOMILIEKCHBIM Yucaam 2, = —4i, 2,=6,
2;=—4 — 6i, z, = 2.

2. H306pasuTre Ha KOOPAMHATHOH IJIOCKOCTH 4YUCTIa
21=4+5i, 29 = 1 +i, 23:222_21, 24 = 2125.

e 3. Pemmute ypaBHeHue z Im(z — 2i) = 2 - 3i.



rnaBa

@ Komnnexkcunie uncna

€C-49 | KomnnekcHbie Yncna M KOOPpAWUHaTHANA NNOCKOCTb

BapuanTt

1. OTmeTbTe Ha KOOPAMHATHOM IJIOCKOCTH TOYKH, CO-

OTBETCTBYRII[I€ KOMIIJIEKCHBIM YHUCJIaM 2, = _5,
29 = *2i, 23 = 2+ 5i, 24 = -2—3.

2. Uzo06pasuTe Ha KOOPAMHATHOUN MJIOCKOCTY 4MCIa
21=8—2i,2,=-2—1i,23=2, + 22,5, 2, = 2:2,.

e 3. Pemute ypaBHenue z(Im z — 4) = 10 — 4i.

C-49 | KomnnekcHble Ynucna u KoopanHaTHas NNOCKOCTb

BapuanT

4

1. OrmeTbTe Ha KOOpﬂHHa‘THOﬁ I[IJIOCKOCTA TOYKH, CO-
OTBETCTBYWIIIVIE KOMIIJIEKCHBIM YUCJIaM 2, = 2,
22=4_2i, 23:4i, 2y = 2.

2. M306pa3uTe Ha KOOPAUHATHOM IJIOCKOCTH 4mMcJa
21:4+ 5i, 22=1 —i, 23=21—222, 24 = Z2323.

3. Peumnte ypaBHenue z Re(z + 1) = 6 + 4i.
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@ KomnnexcHbie Uucna

TpuroHomeTpuyeckan ¢popma 3anmc KOMMIEKCHOro
€-50
Yyucna
Bapuant
1
1. 3anmumuTe KOMILJIEKCHOE YHCJIIO \/5 + i B CTaHmapT-
HOU TpUTOHOMETPUYECKo (opme.
2. Hajinute, mpu KaKux 3HaueHUsAX napaMeTpa b BaI-
MOJHAETCA PaBEHCTBO |z| = 20, ecnu z = —4b + 3bi.
1 . o .
3. a) 3Hast, uTo 2z = 5+ @l, HaliiuTe 4UCio 2° 1 ero
apryMeHT.
06) NzobpasuTe yncaa z 1 z° Ha KOMILJIEKCHOH I1JI0CKO-
CTH.
TpuroHomeTpryeckas ¢opmMma 3annUcu KOMIMNEKCHOro
C-50
Yyucna
Bapuant
3
1. BanumuTre KommyekcHoe yucio —10 — 24i B craH-

AapTHO! TpUroHOMETpUYecKoi ¢ropMe.

2. Haiigute, npy KaKuxX 3HadYeHUAX IapaMeTpa b BbI-
HOJIHAETCS paBeHCTBo |2| = 17, ecim z = b + (b — T)i.

3 1. .
3. a) 3Has, 4yTO 2 = % — El, Haligute uucao 2z* H ero
apryMeHT.
6) M3zobpasuTe uncia z 1 2! Ha KOMILIEeKCHOM IIJIOCKO-
CTH.



rnasa

&

TpuUroHomMmeTpuyeckas ¢hopma 3anncn KOMMNEeKCHoro

€-50 | yucna
Bapuant
2
1. 3anuunTe KoOMILIEKCHoe YHcyo —1 + i B cTaHxapTHOU
TPUTOHOMEeTPHYECKOH dopme.
2. Haiiiure, npy KaKHX BHAUEHHAX mapaMeTpa b BBI-
HONHAETCA paBeHCTRO |2| = 15, eciu 2z = 3b + 4bi.
1 1. . 3
3. a) 3Has, uTo 2 = ——= — —=I, HalAuTe umucyuo 2° u ero
J2 2
apryMeHT.
6) HMso6pasure uncyia z ¥ z° Ha KOMILIEKCHOH ILJIOCKO-
CTH.
TpuroHometpuyeckana dopma 3annUc KOMIMEKCHOro
C-50
YyKncna
Bapwant
4

1. 3anuuinTe KoMiuieKcHoe umciio 24 — 7i B cTaHAApT-

HOIl TpUTOHOMeTpUYeCcKOH (opme.

2. HalimuTe, MpH KaKuUX 3HAUEHHAX MapameTpa b BbI-
rmosHsieTcs1 paBeHcTBo |z| = 18, ecotm z = (b + T) + bi.

1. o
3. a) 3HadA, YTO 2 = 1 _ El, HauinmTe unciao 2° u ero

J2

apryMesr.

6) M3o6pasuTte uncia z u 2% Ha KOMILIEKCHOM TLIOCKO-

CTH.



rnasa

6

Komnnexkcnbie YMcna

C-51 | KomnnekcHbie yucna U KBaapaTtHbie ypaBHeHUS
Bapuanr
1
1. Pemure ypaBHeHHe:
a)2?+z+ 2=0;
6) 22— (8- 2i)z+ 5 — 5i =0.
2. Haiimure suauende napamMeTrpa a, IIpd KOTOPOM ypaB-
HeHue 22— (3 — 2i)z + a(1 - i) = 0 umeeT KOpeHb
21 = 2 + i.
3. U300pasnTe Ha KOMILJIEKCHOM ILIOCKOCTH MHOKECTBO
Jz, ecm |z| =11 0 < arg(z2) < 2?“
C-51 | KomnnexcHbie yncna U KBagpartHbie ypasHeHUs
BapuaHTt
3

1. Pemute ypaBHeHUe:
a) 22+ 82+ 3=0;
6)22-(4+3i)z+1+T7i=0.

2. Halimure 3uauenre napaMeTpa @, IpU KOTOPOM ypaB-
HeHHe
22+ (a — i)z + 3 — 11i = 0 uMeeT KOpeHb
21 = 1 + 3i.

3. H306pa3uTe HA KOMIJIEKCHOM IJIOCKOCTH MHOKECTBO

Jz, ecmu |z| =11 _% < arg(2) < 0.



rnaBa

@ KomnnexkcHbie uncna

€C-51 | KomnnexcHbie yncna u KsaapartHbie ypaBHeHUSA

BapuanTt

1. Pemnre ypaBHeHUe:

a)22-22+5=0;
6)22-(83—-4i)z2—1-5i=0.

2. Haiinure 3uaueHle napaMeTpa @, IpH KOTOPOM ypaB-
HeHUe 22 — (4 + i)z + a(1 + i) = 0 UMeeT KOpeHb
21 = 3 - i-.

3. Uzo0pasuTe Ha KOMILJIEKCHOHM IJIOCKOCTH MHOJKECTBO

Jz, ecim |z| = 11 0 < arg(z) < %n

€C-51 | KomnnekcHbie Ynaia n KBaapaTtHbie ypaBHeHUA

Bapuanr

4

1. Pemnure ypasHeHUe:
a)22—42+6=0;
6) 22— (8+ 2i)z+ 5 + bi=0.

2. HailiguTe 3HaueHle napaMeTpa a, [IpH KOTOPOM ypas-
HeHMe 22 — (a + i)z + 8 — i = 0 uUMeeT KOpeHb
21 = 1 - 2i.

3. Uzobpasure HA KOMIIJIEKCHOH IIJIOCKOCTH MHOK€ECTBO

Jz, ecnu |z| =1 u -7 < arg(2) < —%.



rnaBsa

@ KomnnexkcHbie uMcna

Bo3BepeHne KOMNNEKCHOrO YNCa B CTENeHb.
C-52 | N3BnevyeHne KyouueCkoro KOpHs
M3 KOMMJIEKCHOro Yyucna

Bapuaur

1

1. Brruucaure:
a) (cos 10° — isin 10°)5;
6) (1 — i)5%

B) (\/g + i)~3.

2. Boruucoure §/-125 u usobpasuTe ero HA KOMILIEKC-
HOM IJIOCKOCTH.

Bo3BepeHue KOMIMNEKCHOro Y1dia B CTeneHb.
€-52 | N3BneyeHue KyGU4ECKOro KOpHs
M3 KOMMJIEKCHOro Yucnia

Bapuanr

1. Bruiuucaure:
a) (cos 10° + isin 10°)%;

0) (1 - \/gi)s;

B) (-1 — i)™.

2. Borunciure Y-8i 1 usobpasuTe ero Ha KOMILIEKCHOM
IJIOCKOCTH.
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6

Bo3BeneHne KOMNJIEKCHOro YUaia B CTeneHb.

C-52 | U3BneyeHne Kybuueckoro KopHs
M3 KOMNNEKCHOro yucna
Bapnant
2
1. Boruuciure:
a) (cos 18° + isin 18°)5;
6) (1 + i)Y
-3
m) (-1-V3i) .
2. Brruucaure /216 m uzobpasuTe ero Ha KOMILIEKCHOM
ILJIOCKOCTH.
Bo3BepeHne KOMNNEKCHOro YUcna B CTeneHb.
C-52 | U3BneueHne KyOUUECKOro KopHs
M3 KOMMNNEeKCHOro Yyucna
BapnaHTt
4

1. Beruuciure:
a) (cos 12° — isin 12°)%;

6) (V3 +i);
5) (-1 + 3i) .

2. Berumcaure 3/64i u uzobpasuTe ero Ha KOMILJIEKCHOMN
ILJIOCKOCTH.



rnasa

? NMponssopnan

€-53 | Yncnosblie nocnenoBaTenbHOCTU

BapuanTt
1
1. Yucnosasa nociemosaressHOCTs (y,) 3afaHa (QopMy-
JIOI‘;I Un = _n_+—3_
" 2n-1
a) BeluuciuTe nepBreie YeThIpe 4JieHa NAHHOM mociie-
JIOBATEJIBHOCTH.

6) ABasieTca JIM 4YJEHOM IIOCJIEAOBATEJbHOCTU 4YUC-
2
Jo =7
3

2. CocraBeTe QopMyJIy n-TO WiIEHA NOCJeN0BaATEIbHOCTH
2, 5,10, 17, 26, ... .

3. IlocTpoiite rpaduk NocaefoBATEIBHOCTU
y,=—(n—2)%+ 4,
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? NMpouzsopnan

€-53 | Yucnosble NoegoBaTENbHOCTHU

BapwaHt

1. YucsoBas nocjenoBaTesIbHOCTL (Y,) 3amaHa ¢opMy-
Joit y, = n?2 — 2n + 18.
a) BeiYuCIUTe NepBLle YeThipe YieHa MAaHHOHM mocJe-
JOBaTeJILHOCTH.
6) fABasiercHa s YIEHOM IOCJeLOBATEILHOCTU UYHCJIO
12,25?

2. CocraBpTe hopMysly n-Tr0 YeHA NOCHELOBATEIHHOCTH
1’ 2’ 4, 8, 16, sse =

. 12
3. IloctpoiiTe rpaduk nocJaeROBATEILHOCTH Y, = s



rmasa

'?7 NMpoussoaHasn

€-53 | Yucnosbie nocnieaoBaTenbHOCTH

BapuauTt
1. YucsoBasi nocJyefiloBaTeNIBHOCTE (X,) 3ajaHa ¢GopMy-
o 16 — n
Jou X, = -—.
" 8n+1
a) BrruucauTe nepBble YeTkIpe YJI€HA NAHHOH mocie-
NIOBATEJILHOCTH.

6) Haunnas ¢ KaKoro HoMepa BCe WIEHBI I0CJe0Ba-
TeJIbHOCTH (X,) OyAyT MeHsbIe 27

2. CocraBbre GopMyJIy n-ro YieHa HOCJIEA0BATEBEHOCTH
0, 7, 26, 63, 124, ....

3. IMocrpoiiTe rpaduk mocaefoBaATEIEHOCTH
.. 7n
Yn = 81N ?.
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? Npoussopnan

C-53 | YUncnhoBbie NocienoBaTeNbHOCTU

Bapuant
4
1. Yuciorasa nociefoBaTeNbHOCTE (Y,) 3ajaHa (GopMy-
noit Y, = 3n +10
" 5-4n’

a) BeruuciuTe nepsnie YeThIPe YieHa AAHHOH mocie-
JOBATEJILHOCTH.

6) HaunHasa ¢ KAKOro HOMepa BCe YJIeHH MOCJeloBa-
TeabHOCTH (Y,) 6yAyT MeHbIUe 37

2. CocraBbTe GOpMYJTY n-TO YIEHA MOCJEJOBATEJILHOCTH
0, 2, 8, 26, 80, ... .

. n
3. TlocTpoiiTe rpaduk MOCIEAOBATEILHOCTH Y, = COS i
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Z/

NMpou3ssopHan

C-54 | Npepen uvcnosou nocnenoBaTeNIbHOCTH
BapuauTt
1
1. CocraBeTe ypaBHeHHe TIOPH30HTAJIBHOH ACHMIITOTHI
_ 1 2
rpaduKa nocyenoBaTeNsHOCTH Y, = 4 + Pl
2. Bruuucaure:
. 1 . 5n+4
a) Iim (1+ = |; 6) lim .
) n.%oc( 2")’ ) n— oo 3n+1
C-54 | NMpepen uncnoBown nNocnegoBaTeNnbHOCTU
Bapuant
3

1. CocTaBbTe ypaBHEHHE TI'OPM30HTAJIBHOH &aCHMIITOTHI

n
2n +1°

rpaduKa 0CIef0BaTeJILHOCTH Y, = 1 +

2. Briyucaure:

a) lim (3—%+2‘”); 6) lim =3

n— oo n— oo (n+1)2.



rnaBa

Z/

NMpoussoanan

€-54 | MNpepen Yncnoson NociefoOBaTENILHOCTU
Bapuant
2
1. CocTraBpTe ypaBHeHHe T'OPHU30OHTAJIBHOH aCHMIITOTHI
3 1
rpadHKa nocjae0BaTEeJIBHOCTH Y, = vl + i 3.
2. Briuucyure:
a) lim [—2- —4);  6) lim 22=3,
n—o oo 3”* 1 nsco n—4
C-54 | Mpepen uncnoson NocnegoBaTeNIbHOCTU
Bapuant
4

1. CocTaBbTe ypaBHEHHE T'OPHU3OHTAIBHOM ACHMITOTHI

2
n
I‘pa(bn}ca nocyieA0BaTeJILHOCTH Y, = 2 - m.
n? —

2. Beiyucaure:

2
a) lim (31-" +%— 5); 6) lim *+2°

n—oo n— oo 4—2n2.



rmasa

? NMpoun3ssogHan

C-55 | Cymma 6eckoHe4HOW reoMeTprU4YecKon Nporpeccum

BapwaHt

1

1. Hailizure cymMMy reoMeTpuuyeckoil mnporpeccuu 9, 3,
1, ...

2, Cymma reomerpudeckKoi mnporpeccud (b,) paBHa 123,
IlepBLIH WJeH nporpeccuu paBeH 41. Halinure 3Hame-
HATeNb ITPOrpecCHuH.

3. Haiinure cymmy reomerpuueckoii Iporpeccum (b,),
20

n-1

ecau b, =

C-55 | Cymma BeckoHeyHON reomeTpuUYecKon Nporpeccm

BapuaHTt

1. Haiigute cymmy reomeTpuueckoii mporpeccuu 25, —5,
1, ...

2. Cymma reomerpuueckKoil nporpeccuu (b,) paBHa 124,
NepBHIH uJieH nporpeccud paBen 31. Haiigure sname-
HaTenb IIPOrpeCcCUH.

3. Haijigure cymmMmy reomeTpudyecKoii mnporpeccuu (b,),

ecan b, = (-1)" 2}‘%1 .
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rfiaBa

2/

€C-55 | Cymma GeckoHe4yHON reoMeTpUYecKon Nporpeccun
BapuaHT
2
1. Haiigute cymmy reomeTpudeckoii nporpeccuun 12, 3,
0,75, ... .
2. CymMma reomeTpuueckoil nporpeccuu (b,) paBHa 63,
3HAMEHATEeNE IIPOTpPecCcHUd paBeH —%. Haiigute nep-
BBIH UJIEH IIPOTrPECCHH,
3. Haiiiute cymmy reomeTpudeckoit mnporpeccuu (b,),
n-2
ecqu b, = 4-(gj .
5
C-55 | Cymma GeckoHeuHoW reomeTpuyecKon nporpeccvn
BapuaHT
4

1. Haiigute cymmy reomeTpuueckoii nporpeccun —16, 8,
—4, ...

2. Cymma reomeTpuueckoii nmporpeccun (b,) paBua 84,

1 ., .,

3HaMeHaTeJlb IIPOTPECCHH PaBeH - . Haiaure niepBblIit

YJIeH NPOTPeCcCUH.

3. Haiimute cymmy reomerpudeckoil nporpeccuu (b,),

ecim b, = (-1)" 3n5_ -
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rnaBa

iz

C-56

Mpegen ¢pyHKUMKN

BapuaHT

1

142

1. ITocrpoiite rpaduk Kakoii-nu6o pyHrumuu y = f(x),

x € R, oboagaromeii cjaenyoIliMA CBOMCTBaAMU:
lim f(x) = -1, f(x) < 0 Bcroay B D(f).

X — 400

. Bruluncinre:
a) lim (2x? - 4x + 7); B) lim x* - 86,
x -2 i x5-6 X+ 6 ?
6) lim Jx 5; r) lim sin ¢
x—4 X t>0 2t

. Ona dysxnum y = —3x + 7 natigure:

a) npupairesve PyHKIIUU Ay NpU Hepexoze OT TOY-
KH X; K TOUKe X, + Ax;

0) oTtHouleHHMe npupanieHus (PyHKIHH Ay K OpHupa-
IleHHUI0 apryMeHTa AX;

B) TIpefieJl OTHOLIEHUA IIPUpAIleHUsa PYHKIUY K IIpH-
palnenuio aprymenTta npu Ax — 0.



rnasa

7/

C-56

Mpepen dyHKUMN

BapuaHTt

1. IMoctpoiite rpadhur xakoii-mu6o pysxkmuum y = f(x),

x € R, obnagaroleil cjaeayoIUMI CBOHCTBAMMU:
lim f(x) = 2, f(x) 2 0 Bcrony B D(f).

. Beruncaure: ”
- — 8x — x2)- i X° — 4x,
2 lim G- 3c -2 B lim TG
. 2x . 2sint
6) lim ; r) lim .
) x93 Jx +6 ) t—>0

3. Ina ¢ysxumu y = 5x + 1 HadiguTe:

a) npupamenve GyHKIUH Ay IIpU Nepexoae OT TOY-
KU X, K TOUKe x, + Ax;

6) oTHoOlIeHMWe IpUpaIlieHHA (PYHKIUN Ay K Ipupa-
IIIeHHIo apryMmenTa Ax;

B) IIpeaeJ OTHOLIEHHSA NpUpaNIeHusa PyHKIUH K TpH-
pamieHuo aprymenTta npu Ax — 0.

143



rfaBa

Z/

C-56

Npepen pyHKUUN

BapuaHT

144

1. IToctpoiiTe rpadhmuk xakoii-mubo dyuRkmuu y = f(x),
x € R, obnagaromeii ciaegyomuMy CBOHCTBAMME:

lim f(x) =2, lim f(x)=-3.

2. Bruunciaure: \
. s 5 . .. x*-bx+6,
a) llll} (x® — 2x2 + 4); B) 11_1'1% Vg
. 1 1 . .. sin 2x
0) lim (— - —)\/x - B; r) im——,
X

x>9 \/; 2 x50

3. Ona ¢pyHxmum y = 2x% naiigure:
a) npupamenre QYHKIHUH Ay IpH nepexone OT TOY-
KH Xp K TO4YKe X + Ax;
0) oTHoeHme mpupameHud (QyHKIUH Ay K npupa-
IMEeHUI0 apryMeHTa Ax;
B) IIpefie] OTHOIEHHUA ITpUpalleHnd (PYHKITUN K [IpU-
pammeHuo apryMeHTa npu Ax — 0.



rmasBa

2/

C-56

Mpepen pyHKUMN

BapuaHTt

4

1. Iloctpoiite rpatdhmux kKakoi-nubo ¢GyHKIHHN Yy = f(x),

x € R, obymagawmieil CIeayIOINMYA CBOACTBAMH:
lim f(x) = -1, lim f(x) = 0.

. Beruucanre:

2
L 1A lim %~ = 5%
a) lim (< + 8x - 1) Dl v

6) lim 2x - 7(ﬁ _ _3_); r) lim Sinx cosx
xr—4 3 \/; £50 x

. Ona dyeEKnun y = —3x? HaiiguTe:

a) npupalleHue (PpyHKIUH Ay Npy nepexojie OT TOY-
KH Xy K TO4YKe Xy + Ax;

0) oTHOlIeHHWe IpuparleHud (GyHKOUM Ay K Ipupa-
IEeHHUIO apryMeHTa Ax;

B) IIpeZieN OTHOINEHUA IIPHpAlleHuA PYHKINK K IIpU-
paleHuo apryMeHTa upu Ax — 0,
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rnaBsa

'27 NMpon3sogHan

C-57 | OnpepenexHue NpousBoAHON

BapuaHT
1
1.
2.
e 3.

146

Onpepenurte 3HadyeHue f'(x,) ana dyHxnuu y = f(x),
rpahuK KOTOPOoH M300paK€H Ha PUCYHKeE.

|

7 T

)
S
[

o]
g2l

=Y

3aKOH ABMIKEHUA TOUKH 110 TpAMOI 3amaéTca popMy-
Joii s(t) =2 — 1, rue t — Bpemd (B CeKyHaax), s(t) —
OTKJIOHEHHe TOUKH B MOMEHT BpeMeHH ¢ (B MeTpax) OT
HayaJIbHOTO Nojioxkenusa. HaiiqnTe MrHOBEHHYIO CKO-
POCTH JBUIKEHHS TOYKHM B MOMEHT BpeMeHHU i, ec/H
t=0,5c.

Haiiaure npousBoARy0 GyHKIUU y = x| x| + 3 B Touke
xo = 0 WM NOKaXKUTe, UTO OHA HE CYIIeCTBYeT.



rnaBa

7/

C-57

OnpeaeneHne NPoV3BOAHON

BapuaHt

2.

e 3.

1.

Onpenenure sHauenue [(x,) ansa Gysxknuu y = f(x),
rpauK KOTOpPOIi N300paxKEéH HAa PHUCYHKE.

ba

|

3aKOH ABUIKEHNA TOYKH II0 NpAMoii 3aaaérca hopMmy-
Jo# s(t) = t? + 3, rme t — BpeMd (B CeKyHaax), s(t) —
OTKJIOHEHVEe TOUKH B MOMEHT BpeMeHH ¢ (B MeTpax) OT
HayvyaJIbHOro noJsiokenud. HaiiiuTe MrHOBEHHYIO CKO-

POCTL ABMIKEHHUA TOYKH B MOMEHT BpeMeHH t, eCJu
t=0,75c.

Haiigute mpousBoguyIo GyHKDMU y = |x|(x + 1) B
TOUKe X, = (0 uJIn fOKaXKUTe, YTO OHA He CYIIeCTByeT.
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rmasa

Z/

C-57

OnpepeneHne NPov3BOAHON

BapuwaHr

1.

148

2.

3.

Onpegenute sHauenue [(x,) Ana Gysxknuu y = f(x),
rpauK KOoTOpo¥ M300pasKéH Ha PHUCYHKeE.

Ua

Y

120¢°

| i -

3aKOH ABM}XEHUSA TOUKH 10 IPAMOH 3axaérca hopmy-
noi s(t) = t2 + t, roe t — BpeMsd (B ceKyHaax), s(t) —
OTKJIOHEHHE TOUKH B MOMEHT BpeMeHH f (B MeTpax) oT
HavaJbHOro nojoskenusa. Haiiiure MTHOBEHHYIO CKO-
POCTL ABUMKEHUA TOUKH B MOMEHT BpeMeHH [, ecju
t=1,8c.

Haiiante npounssoauyo ¢yHrIuH y = (x + 2)|x + 2|
B TOUKE Xy = —2 MM AOKasKHTe, UTO OHA He CYIIecT-
Bye€T.



rnasa

Z/

C-57

OnpeneneHue NPoM3BoOAHON

BapuaHt

4

1.

2.

e 3.

Onpepenure sHauenue [(xp) anAa byHrmum y = f(x),
rpaguKk KOTOpOoii H300park€H HA PUCYHKE,

Ya

135°

O
gy
=Y

——-—-——"-‘

{

3aKOH ABMIKEHUA TOUKH II0 IPAMOI 3agaéTtcsa dopmy-
noi s(t) = t2 — 3t, roe t — BpeMd (B ceKyHAax), s(f) —
OTKJIOHEHHe TOYKHM B MOMEHT BpeMeHH ¢ (B MeTpax) OT
HAYaJbHOro I1oJoeunsa. HalfiiinTe MTrHOBEHHYIO CKO-
POCTL JBUMEHNHA TOYKHM B MOMEHT BpeMeHH I, ecliu
t=2,09c.

HaiinuTe mponsBOAHyI0 PYHKIUU ¥ = x|x + 1| B Tou-
Ke X, = —1 WK [OKaYKuTe, UTO OHA HE CyIIeCTByeT.
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rnasBa

'27 NMponssopHan

C-58 | BbiymcieHue NpouUsBogHbIX

BapuaHTt

1

1. Haiigure sHaueHMe npousBOAHON (GyHKIuM Yy = f(x)

B TOYKE Xy, ecau f(x) = \/;, X = 26.

2. Haiinure npousBogHYI0 (QYHKITUN:

— A3 _ 9.2 . __1 |
a)y=x*-2x*+x + 2; F)y_cosx’
2 _
6) y = Jx(2sin x + 1); n) y= 3xx3 2,
1 1
B)y=§; e)yztgx+;.

€-58 | BoiumcneHmne NpousaBogHbIX

BapunaHTt
3

1. Haiifure 3HaueHHe NPOUSBOAHONH QYHKIMU y = f(x)
B TOYKeE X,, ecyii f(x) = sinx, x, = —g.

2. Haiinure nponsBOAHYIO (DYHKIIUN: 0

— 4 + 2 _ . - — .
a)y=0,25x xz — 4; r) y o
6) y = (x? - 5x)(1 - 2Jx);  p) y = SBX,
x“+3
2
B = . e)y=(3x + 1)ctgx.
)y T )y =( )ctg
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rnaBa

E?J MpounsBsoanan

C-58 | BblumcieHve NpousBogHbIX

BapunanTt

2

1. Haiinure 3HayeHMe rmpousBogHO (GyHKUum y = f(x)

B TOYKE X(, ecsiu f(x) = %, Xp = \/_5_

2. Haitnpure npousBoAHYIO GYHKIVHN:

1
— _.8 2 _ . — .
a)y x>+ 0,5x*—x + 1; r)y S’
4
6) y = —3cosx - (x% + 2); 0y =-"—;
3-x
1 2
B = —; e = x* + ctg x.
)y‘& )y g

C-58 | BohluncneHue npousBoaHbIX

BapuaHr

4

1. HailifuTe 3HaueHWe NPOM3BOZHOM (GYHKIUM y = f(x)

5
B TOYKE X¢, ecJU f(x) = cosx, Xy = &
2. Haiinure npousBoguyio QYHKIINN:
3 .
- ’
sSin X

5)y=@$5+$@—%} ny=E*4

Cos X
1

My=—g; e) y = x*tgx.

a) y = —0,6x* + %x‘“* - 2x; r)y
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rnaBa

'27 Mpoussopnan

C-59 | BbluncieHue npousBogHbIX

BapuaHTt

1. HailguTe TaHreHc yrija (¢ MexXJy KacaTeJlbHOH K

rpadpuky QyHKOHHK y = 3ctg x B TOUKe ¢ abciuccoi

T
Xg = § H I[NOJIOMHUTEJIbHBIM HallpaBJI€eHHNeM OCH Ox.
2. Hpn KaKHNX 3Ha4YeHHMAX X BBIIIOJHSAETCA PpPaBeHCTBO

f'(x) = 0, eciu m3BecTHO, uTO f(x) = % - % + 47

3. Pemrute HepaBencTBo f'(x) < 0, ecyu
f(x) = —x® + 3x2 — 4.

C-59 | BbluncieHne npomnsBOgHbIX

BapmaHTt

1. Haligure TaHreHc yrJya (¢ MeXAy KacaTeJbHOH K

rpadUKy (PYyHKOUH Y = % B TOYKe ¢ abcrmccoi

s
Xg = —— H IHNOJIOXKHUTEJILHBIM HallpaBJIEHHeM OCH Ox.

2. Ilpy KakMX 3HAUEHUAX X BBINOJHAETCH PaBEHCTBO
f(x) = 0, ecniu u3BecTHO, uTO f(X) = 6\/;(x2 - 5)?

3. Onpenenure abCHUCCLl TOYEK, B KOTOPBLIX KaCaTeJb-
Has K rpapuky QyHroum y = x° — 0,6x* + 1 obpa-
3yeT OCTPLII yroJ ¢ MOJIOKHUTEJbHBIM HaIlpaBJIeHNeM
ocu Ox.

152



rnaBa

? NMpousBognan

€-59 | BbluucieHve nponsBofHbIX

BapwaHTr

1. Haiizure TaHreHc yrya (¢ MexxJy KacaTelbHOH K rpa-

duky pysrnuu iy = 2 tg x B TOUKe € abCIHICCOH Xy = 2

H ITIOJIOHUTEJIBHDbIM HallpaBJieHHeM OCH Ox.

2. Ilpy KakMX 3HaYeHUAX X BbINOJHSAETCA PABEHCTBO
f(x) = 0, ecnu maBectHo, yto f(x) = 10Jx — x + 32

3. Pemrute mepaBeHcTBO f(x) > 0, ecin
fl(x)=x*—-3x + 7.

C-59 | BbiunaneHne npousBogHbIX

BapuaHTt

4

1. Haiigmre TaHreHc yriya (p MexXJy KacaTeJbHON K rpa-

duky dyerknouu y = 0,5ctgx B Touke ¢ abcruccoi

T
Xo = 3 ¥ IOJIOXKUTEJBHBIM HalpasJjeHneM ocHu Ox.

2. Ilpy KakKHX 3HAYEHHAX X BLINOJHAETCA PaBeHCTBO

’ _ x2 + 3
f'(x) = 0, ecaiu maBecTHO, YTO f(X) = —\/—:—?
x

3. Onpepenute abciuicchbl TOYEK, B KOTOPBIX KacaTesb-
HafA K rpa@uky QyHKouu y = 9x* — 2x? + 5 obpa-
3yeT TYIOM yroj ¢ HOJOXXHTEeIbLHBIM HAIpaBJIeHUEM
ocu Ox.



rnaBa

? fMpoussopxan

€-60 | AnddepeHumpoBaHue UI0XXKHON HYHKLNN

BapuaHTt
1
1.
2
e 3.

Haiigure Npou3BoAHyI0 QYHKIIHHI:
a) y = (8x — 15)5; B) y = sin®x.

6) ¥y = 3 — 2x?;

. Ilpn kak¥x 3HaueHUAX x YIJIOBOH KO3(Q@UIMEHT Ka-

caTeJbHOH K rpapury dyHxnmw y = (2x — 1) — 8x
paBeH 167

Haiinure ckopocTs NsMeHeHNs QYHKIIMN
Yy = arccos 2x — arctg x B Touke x = 0.

€-60 | AnddepeHuMpoBaHMe CI0XHON PYHKLK

BapuaHTt
3
1.
2
e3.

154

HaiignTe NpousBOgHYIO QYHKITHUH:

a) y = 3(2 - %)% B) y = tg? 3.

6) ¥ = 4V2x® + 8;

. Ilpy KakKuX 3HaYEeHUAX X YIJOBOM KO3(QDHHUIMEHT

KacaTeJIbHON K rpaduky QyHKIIHHA
Yy = 24/2 sin 2x cos 2x — x paBen 37
HaiinyTe cKOpocTh H3MeHeHHA (QYHKIIUU

. m
y = arcsin(cos 2x) B TOUKe x = rt



rnaBa

? NMpounssopnan

€C-60 | AndPepeHunpoBaHne cNOXHON PyHKLUN

BapunauTt
2
1.
2.
3.

HaiiguTe npousBogHyo (GPyHKIUHU:
a)y =(9 - Tx)% B) y = cos®x.

_H 1,
6) y = 9+x’

Ilpy KaKHX SHAYEHMAX X YIJIOBOH KOSGMOMHMIIMEHT Ka-
caresbHOH K rpaduKy GyHknuu y = (2x + 3)° + Tx
paBeH 137

HaiifuTte ckOpocTs N3MeHEeHUA QYHKINH
y = arcsin x + arcctg 2x B Touke x = 0.

€C-60 | AvddepeHunpoBaHue cNOXHOW PyHKLUMN

BapwaHT
4
1.
2.
e3.

HaiianTe npon3BOgHYI0 QYHKITHH:

4
a) y = —3(4 - %) ; B) y = ctg? 3x.

__/ _2,
6)y_ 1 x,

Ilpu KaKUX 3HaYeHUAX X YIVIOBOH KO3MAUIHMEHT Ka-
caTeJLHOM K rpaguky QyHKINHK
y = sin?3x — cos?3x + x paBeH 4?

Haiigire ckopocTh U3MeHeHUA (PYHKIIUH

y = arccos(sin 3x) B TOUYKe x = liz
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rnaBa

Z/

NMpoussoauan

C-61 | Bropas npousBoaHas
Bapwaur
1
1. Haiigure BTOpPYI0 NPOM3BOAHYIO (DYHKITHH:
a) y = —% + bx; 6) y = cos®x.
2. Tesyio ZBMMKETCH ITO MPAMOM COIJIACHO 3aKOHY
s(t) =t — 2t2 + 6t — 1,
rre t — BpeMsd (B ceKyHOax), s(t) — nyTs (B MeTpax).
HaiinuTe ycKopeHMe ABMI)KEHHUS B MOMEHT BpEMEHU
t=2c.
3. IlpH KakKNUX 3HaUeHHUAX X BEePHO PaBEHCTBO
yv'+y —y=0, ecain y = cos 2x?
€-61 | Bropas npousBogHas
BapwuaHTt
3

156

1. Hajigure BTOpYI0 NPOM3BOAHYIO (DYHKITHH:

__1 | _ 2
a)y—2x_3, 0) y = ctg x°.

2. Teno xBMMKeETCA MO MPAMOM COTJIACHO 3aKOHY
3
s(t)=t4—%+2t2—t+1,
roe t — Bpems (B ceKyHzax), s(t) — nyTh (B MeTpax).

HaiinuTe yckopeHHe IBUKEHHUS B MOMEHT BpEMEHU
t=1c.

3. Ilpu Kakux 3HaYEHHUAX X BEePHO PABEHCTBO
y' -y +y=0, ecniu y = sin®x?



rnaBa

7/

€C-61 | Bropas npousBogHan
Bapwanr
2
1. HajlinuTe BTOpYIO NPOU3BOJHYIO (DYHKIIUM:
a) y = 4Jx — 8x; 6) y = sin’x.
2. Teso nBUKeTCHA 110 NPAMOM COrJIACHO 3aKOHY
s)=t*-3t2 -t + 1T,
rge t — BpeMsd (B ceKyHJIax), s(f) — nyThs (B MeTpax).
HajiimTe yckopeHHe ABHXKeHHS B MOMEHT BpeMeHH
t=3c.
3. Ilpu KaKHUX 3HaYeHHUSX X BepHO pPaBeHCTBO
Yy +y +y=0, eciu y = sin2x?
C-61 | Bropas nponssopHasg
BapwvaHTt
4

1. Haiigire BTOpPYIO NpOM3BOAHYIO (PYyHKIIMU:

a) y = J3x + 2; 6) y = tg x2.

2. Teno nBHKeTCA MO IPAMOM COIJIACHO 3aKOHY
4
s(t):-tz+t3—2t2+3t—1,

rpe t — BpeMs (B CeKyHzax), s(1) — nyTs (B MeTpax).
Haiinure ycKopeHMe OBMXKeHHS B MOMEHT BpeMeHH
t=2c.

3. Ilpu KaKUX SHAYEHUAX X BEPHO PABEHCTBO
y' -y —y=0, ecin y = cos®x?
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rnaBa

7/

C-62

YpaBHeHWe KacaTenbHON K rpaguky dyHKUMK

BapuauTt

1

158

1.

Hajiigure yrimosoit xo3gdUIIMeHT KacaTeJbHOH, Mpo-
BeIEHHOH K rpaduKy QYHKUUH Yy = f(x) B TouKe ¢ abc-

HHUCCoit x = a, ecaH f(x) = 2Jx + 5, a = 4.

Haiigute aberipuccenl Touek rpadpuka QyHKIIUH
y=0,bx - x*+ 1,

B KOTOPLIX VYIJIOBO# KO2(¢HUIIMeHT KacaTeJILHOH pa-
BeH 0.

Hailigure yron mexxny KacaTeJbHOH, IPOBEAEHHOM K
rpadpury pyHKIuM y = sin2x — 0,5 B Touke c abc-

uccoii, paBHOM U M MOJOMXHUTEIBHBIM JIyYOM OCH
(3]
abciuce.



rnasa

7/

NMpoussoanan

C-62

YpaBHeHMe KacaTernbHOM K rpadumky pyHKuMK

BapunaHTt

1. HaiifuTe yrioBoii Ko3(@PUIMEHT KacaTeJbHOH, Ipo-

BeJIEHHON K rpaduky ¢yHKINY ¥y = f(X) B TouKe ¢ abe-
Uccoit x = a, ecnu f(x) = —(x — 6)5, a = 5.

. Hafinure abGcuuccesl ToueK rpadpura QyHKIUHN

y=3x%—4x% + 3,
B KOTOPBLIX YIJIOBOM KO3((HIMeHT KacaTeJBLHOH pa-
BeH 1.

. Haiigure yros mexzy KacaTeJIbHOH, IIPOBEJEHHOH K

rpa@uKy QyHKIUY y = % cos% - J2 B TouKe ¢ abc-

nuccoil, paBHOHM 71, M IIOJIOXKUTENBHBIM JYUYOM OCH
abcnmce.
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rmasa

Z/

C-62

YpaBHeHue KacaTenbHoM K rpacmky pyHKunmn

BapuanTt

1.

HajiguTte yrioBoit Koah¢pHIIUEHT KacaTeJbHOM, IPO-
BeIEHHO K rpaduky GyHKIHHE Y = f(x) B TouKe ¢ abc-
2

—= ., a=1.
3x — 4

nuccoit x = a, ecau f(x) = -

Haiigute abcuucenl Touek rpadura QyHKIHH

y=x— \/; + 9,
B KOTODHIX yIVIOBOH kO3bhdHIIMeHT KacaTelhHOH pa-
BeH —1.

Haiigute yrom Mexxay KacaTeJbHOI, IPOBENEHHOM K
rpapury GyHxnuu y = —-0,25ctg 3x + \/5 B TOuYKe C
aberucecoit, papHoit U ¥ NOJIOMKHUTEIBHBIM JIVYOM OCH

n
abcimce.



rnaBa

Z/

MpoussonHan

C-62

YpaBHeHMe KacaTenbHoM K rpadmnky hyHKLMKU

BapuaHTt

4

1. Haiigute yriiosoit Ko3d@HIMEeHT KacaTeJlbHOH, Ipo-

BeIEHHOH K rpaduky GyHKuuu y = f(x) B Touke ¢ abe-

1 _
m, a=3.

HUCCo x = a, ecau f(x) =

. Haiinute abcrmccbl Touek rpadmika GyHKINH Y =

=3vJx + x — 2, B KOTOPBIX YIVIOBOI KO3(M(PUIIMEHT Ka-
caTeJIbHOI paBeH 4.

. HaliguTe yrosm Meskay KacaTeJlbHOH, NIpPOBEeAEHHOII

K rpadmuKy GyHKOUH Yy = J3 tgi— +1 B TOuKe c abc-

IIMCCOM, paBHOM 2n M IIOJIOMKHMTEJbHBIM JIYUOM OCH
Q

abcice.



rnaBa

? NMpoussoaHan

C-63 | YpasHeHue KacaTenbHomn K rpapuky ¢yHKLUM

BapwmaHT

1

1. CocTaBbTe YypaBHEHHE KacaTeJIbHOU K rpadukKy GyHK-

muu y = x2 — 2x? + 3x + 4 B TouKe ¢ aberuccoi x = 2.

2. KacaTenpHasi, npoBefiéHHAA K rpadmuKy QyHKIHK
y=2x*—-6x2+Tx—-9
B HEKOTOpPOil TouKe, 00pa3yeT ¢ MOJIOXKHTEJbHBIM Ha-
npasJjieHneM ocu Ox yroa 45°. HaliguTe KOOpAHHATHI
TOYKH KAaCaHHA.

3. Ilpu Kakux 3HaueHUAX IapaMeTpa p KacaTeJbHafl K
rpadury GyHKIHUHU y = x° + pXx, NIpOBeIEHHAS B TOYKE
x = —1, napannenpHa NIpAMOH y = 2x — 3 HMJIH COBIa-
JaeT ¢ Heit?



rnaea

Z/

C-63

YpaBHeHne kacatenbHOM K rpapmky pyHKUMN

BapmanT

1.

CocTaBbTe ypaBHeHHE KacaTeJIbHOH K rpaduKy GyHK-
ouu Yy = —x? — 2x*> ~ 3x + 5 B TouKe ¢ abciuccoi
x=-2.

KacatenbHasi, npoBeiecHHaA K rpaduKy (QYHKIIHMH

2
y=§x3+6x2—11x+8
B HEKOTOPOH TOYKe, 00pasyeT C MOJIOKUTEJIBHBIM Ha-
npasaeHueM ocu Ox yron 135°. HailinmTe KoopayHa-
Thl TOYKH KacaHHuH.

ITpu kakux 3HaUeHHSAX IIapaMeTpa P KacaTejJbHas K
rpadury GyHKIHH i = x° — pXx, NIpOBEEHHASA B TOYKe
x = 1, napannenbHa npaMoit y = ~3x + 2 uiau cosmna-
IaeT ¢ Heit?



rnaBa

Z/

C-63

YpaBHeHune KacaTenbHOM K rpadpmky ¢pyHKuMmn

BapwmaHrt

164

1.

CocTaBeTe ypaBHEHHE KacaTeJlbHON K rpauKy (DyHK-
4 2

X X -

ouu y = vy + 5 +2x —11 B Touke c abcrmccon

x=2.

KacatennHas, npoBeféHHasa K rpadury pyHKIIUA
y=2x®—6x% - 19x + 20

B HEKOTOPOIi TOuKe, 06pa3yeT C NOJOKUTEJILHBIM Ha-
npasjeHneM ocu Ox yron 135°. Haiipute xooparua-
THI TOYKH KaCaHHH.

IIpy Kakmx 3HaYeHHAX TapaMeTpa p KacaTeJbHad K
rpaduKy GyHKIuH y = 2x° + px, npoBeféHHasA B TOY-
Ke x = 2, napaJjulesibHa npamoil y = 4x + 1 uau cos-
mazaeT ¢ Heii?



rnaBa

Z/

C-63

YpaBHeHue KacatenbHon K rpadpuky pyHKumm

BapmaHT

4

1.

CocTasbTe YypaBHeHHE KacaTeIbHOU K rpadmKy GyHK-
4 2
OHH Yy = —% + %— —2x+5 B TOuke c abcuuccoit

x = 3.

KacarenpHasi, npopeféHHaA K rpauKy QyHKIHHA
y=2x*+12x% + 19x — 20

B HEKOTOPOil TOuKe, o0pa3yeT ¢ MOJOKUTENBLHBIM Ha-
npasjenneM ocu Ox yroa 45°. HaiiguTe KOOpAHHATEHI
TOUKH KacaHuA.

IIpn Kakux sHauYeHHMAX IIapaMeTpa p KacaTeJbHa#s K
rpaMKy GYHKLEH Yy = 2x° — px, IPOBeICHHAS B TOY-
Ke x = —1, mapannenpHa NpaMoit ¥y = —x + 4 uau cos-
najgaeT ¢ Heit?



rnaea

2/

MpumeHeHue npousBoaHON AN nciefoBaHna GyHKUWA

C-64 | | 2 MOHOTOHHOCTD
BapuwanTr
1
1. HccnenyiiTe GpYHKIIHIO HA MOHOTOHHOCTD:
ayy=2 52 6x 19
3 2 ’
0) y = sinx — 3x.
2. Ilpu Kakux 3HaUYEeHHAX napameTpa p GYHKIHUA
y=§x3+px2+5x—14
BO3pAacTaeT Ha BCEH YMCJIOBOM MpAMOi?
Cc-64 MpyMmeHeHne Npon3BOAHON Ang ucaiefoBaHua GyHKUNA
Ha MOHOTOHHOCTb
BapuaHT
3

1. UccnenyiiTe pyHKIMIO Ha MOHOTOHHOCTD:
a)y = —§x3 + gxz’ - 2x - 10;
6) y = vdx + 9 - 2x.
2. IIpu KaKMx 3HaYeHHUAX NapaMeTpa p QYHKIUA

y=2x*—px*+ px — 14
BO3pacTaeT Ha Bceil YHCJIOBOI NMPAMO?



rnaBa

7/

MpounssoanHan

MprMeHeHne NPOM3BOAHON AN NCCef0BaHUA PYyHKLMA

C-64 | | a MoHOTOHHOCTD
BapuaHt
2
1. UccnenytiTe GyHKIHIO HA MOHOTOHHOCTD:
y=2 45 _6x14
Y=7372 :
6) y = cosx + bx.
2. Tlpu KaKkuX 3HaYEeHHAX napaMeTpa p GyHKIUA
y=-x*+px*—-3x+ 16
yObIBaeT Ha BCeM 4MCIIOBOi NpAMOii?
c-64 MprMmeHeHne NPoM3BOAHON ANA UCCIEA0BAHNA (PYHKLUA
Ha MOHOTOHHOCTb
BapuaHTt
4

1. Hccnenyiite GyHKIMIO HAa MOHOTOHHOCTE:
a)y=-x3—4x? + 3x + 16;

6) y = 3x — \J6x — 17.

2. Ilpu KakHX 3HaYueHUAX napaMeTpa p QyHKIHA
y=—§x3—px2+px+8

yObIBaET HA BCel YHMCJIOBOM MPAMOM?

167



rnaBa

? MpoussopHan

C-65 MpumeHeHne NPoN3BOAHON ANA MCUIefO0BaHUA (PYHKLWA
Ha 3KCTPEeMyM

BapuauTr

1

1. Tlo rpadpury QpyHKIHUH y = f(x), nu306paKEHHOMY Ha
PMCYHKe, OonpefenuTe, NP KaKUX 3HAYEHHAX X [IPO-
u3BOAHAA (DYHKIHH PaBHA HYJIK, a [IPM KAKUX HE Cy-
eCTBYET.

vk

|
1N
&)
-
%)
wY

2. Haiigute Touku sKcTpeMyMa (GYHKIIHH U ONpELeuTe
HX XapakxTep:

) y=-% -2 43  6)y=(x-5P(2x+8).

3. Ilpu KaKoM 3HAYEHUH @ MHHHUMYM (QYHKIIHH

y=%x3—xz—3x+a
paseH —37



rnasa

? Npoussoanan

C-65 NpuMeHeHne NPOM3BOAHON AN MCCIeNOBaHUR (PYHKLIMA
Ha 3KCTPeMyMm
BapwaHT
2
1. ITo rpadpuky pyHKIuu Yy = f(x), n300pask€éHHOMY Ha

PHUCYHKe, OIpeJesiuTe, [IPY KaKHX 3HAYEHHAX X IPO-
M3BOAHAA (GYHKIMHM paBHA HYJIO, & IPH KaKHUX He Cy-
II[eCTBYET.

YA i

=Y

2, HaliguTe TOYKH 5KCcTpeMyMa QYHKIHK H ONpPeLeTUTe
UX XapakKTep:

Dy=%+2+4  6) Y-

3. Ilpu KaxKoM 3HaueHUM d MaKCUMyM (DYHKI[HU

y=-x%-9x% - 15x + 3a
paBeH —27?



rnaga

7/

NpuMeHeHne NpoM3BOAHON ANA UCCNeAoBaHUA (PYHKLMN

C-65 | 1a 3KCTPEMYM
Bapwaunt
3
1. Tlo rpagpukry GysHKnun y = f(x), n300pak€HHOMY Ha

170

PHCYHKe, OIIpeleInTe, IPU KaKHX 3HAUEHUAX X IIPO-
usBoaHasa (GYHKIIHMKA paBHAa HYJIO, a IIPH KaKUX He Cy-
IeCTBYeT.

A

|
e
]
)
(=}
=Y

-

2. Haiijure TOuKM sKkcTpeMyMa QYHKIIMH M OIpeLeInTe

HX XapakTep:
1 3

a) y=‘gx5+%xa‘g; 6) y = (x + 1)’ - x).

3. Ilpn KaKoM 3HAUYEHUH @ MAKCUMYM (QYHKIHH

y=ax?+ 2ax + 242 - 1
paBen 9?



NnaBa

2/

C-65

NMpumeHeHne NPoN3BOAHON ANs UccNefoBaHNA (hYHKLUIA
Ha 3KCTPeMyM

Bapwnant

-}

1.

Ilo rpadpuky ¢pyHrnuu y = f(x), usobparkéHHOMY Ha
PHCYHKe, ompefiejiuTe, IMPH KaKUX 3HAYEHUAX X IIPO-
H3BOJHAsA (PyHKIIMKM paBHA HYJIO, & IPU KaKUX He Cy-
ieCTBYET.

7Y

I
=)

P~
QO
(V)4
=Y

L

. Haiigure TOuKM akcTpeMyMa QYHKIIUH U OnpezelIuTe

HX XapaKTep:

_x 2 e s =
a)y—4+3 x? + 18; 0) ¥

x3

x -2

IIpn KaKoM 3HAYEHHH d MHHHMYM (PYHKIUU
y=3ax?—-12ax + a® - 11
paBen 27
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rnaBa

? Mpoussopgnan

€-66 | MocTtpoeHune rpauKoB PyHKLUN

BapwaHT

1

1. a) ITocrpoitTe rpaduk Gysxuun y = —x° — 3x% + 4.

6) IIpu xakux 3HAUEHHSAX NapaMeTpa a ypaBHeHUE
-x*-3x*+4=a
HMeeT IBa KOPHS?

2. Uccnenyiite pyukiuo y = (x — 1)3(x + 3) u mocrpoit-
Te eé rpaduK.

€-66 | MocTpoeHune rpaPnkoB PyHKLMNA

BapwaHT

3

1. a) Iloctpoiite rpaduk bysxknum y = x* — 8x® + 7.
6) IIpu KaKux sHaYeHWAX MMapaMeTpa @ ypaBHeHHe
x*—-8x2+T7=a
UMeeT JBa KOpHs?

11x

2. Uccnenyitite ¢yHKIHIO Y = 161 2

U IocTpoiiTe eé

rpapukK.

172



rnaBa

7/

€-66 | MNocrpoeHne rpapmkoB pyHKLMN
BapwaHT
2
1. a) Ilocrpoiite rpaduk dbyHKIUN y = x* — 3x2 + 6.
6) IIpu Kakmx 3sHaueHHAX IapaMeTpa @ ypaBHEHHE
x¥-3x*+6=a
HMeeT IBa KOpHA?
2. Uccnenyiite pyukumnio y = —x(x + 4)* u nocrpoiite eé
rpacduk.
€-66 | MNocrpoerHune rpacpmkoB pyHKLUN
BapwaHT
4

1. a) Ilocrpoiite rpadpuk byuknum y = —x* + 8x% — 9.

6) Ilpu Kakux sHaueHHAX ODapaMeTpa @ YpaBHeHHe
-x"+8x2-9=a
nMeeT ABa KOpHA?

12x
9 + x?

2. Uccnenyiite GyuKIMIO Y = U I[OCTpOiiTe eé

rpaduk.

173



rnaBa

? Mpounssonnan

NpuMeHeHMe NPON3BOAHON ONIA OTbICKAHUA
€-67 | nanbonbLuero 1 HauMeHbLUero 3Ha4YeHuin
HenpepbIBHOW (PYHKLIUN Ha NMPOMeXyTKe

Bapuanr

1

Haiinure Hanbosbillee U HauMeHbIliee 3HaUueHUs (PYHK-
AN

1. y=(012 - x)Wx Ba orpeske [1; 9].

2, y= %cos 3x + x Ha oTpesKe [O; g}

MpruMmeHeHne NPOU3BOJHON ANA OTbICKAHWUA
€-67 | Hanbonbliero n HauMmeHbLIero 3Ha4YeHUN
HernpepbIBHOWN (PYHKLIMN Ha NPOMEXYTKe

Bapunaunr
Haiigure manbolibiliee M HaUMMeHbIIlee 3HAYeHUA (PYHK-
Iu:
+4
1. y= x\f Ha oTpeske [1; 9].
x

2. y = 2x + sin? x — cos® x Ha orpeske [0; 7].

174



rnasa

?7 NMpoun3ssognan

NpuMeHeHne npon3sogHON ANA OTbICKAHUA
€-67 | HanbonblLLero N HaMMeHbLLEro 3HaYeHUn
HenpepbIBHOMN (PYHKLIUN HA NPOMeEXYTKe

BapwnaHTt

Haiigute nanbGosblllee 1 HAUMeHbIllee 3HAYEHUA (PYHK-

1097070
1. y = (x — 1)*(x — 4) ua orpesxke [0; 2].

2. y=-x- %sin 2x Ha OTpe3Ke [0; g}

. NpuMeHeHne NPon3BOAHON ANA OTbICKAHUSA
€-67 | Hanbonblero 1 HauMeHbLLero 3HaYeHUN
HenpepbiBHON (PYHKLIM Ha NPOMEeXYTKe

BapwnanTt
4
. Haitgute HauGonblllee 1 HAaUMeHblllee 3HAYeHUS (PyHK-
1897084
1
1. y = X+ Ha oTtpeske [-2; 1].

x2 + 2x + 2

2. y = 2sin’x — 3x Ha oTpeske [O; g}

175



rnaBa

Z/

MpumMmeHeHWe NPON3BOAHON QNN OTbICKAHUA

C- -
68 HauMeHbLLEero u Hanbonbluero 3Ha4yeHUN PyHKLUN
Bapuaut
1
HajiiauTte, npy KakoM sHaYeHUu napaMeTpa a 6yzer Hau-
COJIBIIINM 3HAYEHNE BRIPAMKEHUSA Xx2Xx, + X3X,, THe X1y X9 —
KopHu ypaBuHenuns x2 — (@ — 1)x + (a®> — 8) = 0.
c-68 MpumMmeHeHMe NPON3BOAHON O OTbICKAHWA
HauMeHbLLEero U HanborsbLlero 3HayeHNM PYHKLUN
Bapuanr
3

176

Haiigure, mpn KaKoM sHaueHUU mapaMeTpa a OyZer mau-
MeHBLIIIUM 3HAUYEHUNEe BBLIPAXKEHUA X5 + x5, rae x,, x; —
KOpPHHU ypaBHeHHda x2 — (@ — 2)x + (a® — 4) = 0.



fnaBa

NpumeHeHne Npon3BoAHON AN OTbICKAHNA

C-68 h
6 HaMMeHbLLero U HanbonbLiero 3Ha4eHUN (PyHKLUN
Bapuanr
2
Haiizure, n1pn KakoM sHadenuu nmapamerpa a 6yner Hau-
6ONBIIMM 3HAUYeHUe BLIPAXKEHUA 1 + i, rme x;, X; —
X1 X9
KOpHHU ypaBHeHUs x° — (a + 2)x + (2a® — 6) = 0.
C-68 NMpumMmeHeHne Npon3BogHON [NIA OTbICKAHNA
HauMeHbLIero u Hanbonbliero 3Ha4eHUn hyHKUMN
BapuaHTt
4

Haiinnte, mpu KaKoM 3HaUEeHHH IIapaMeTpa a OyaeT Hau-
X1 X9

OOJILIINM 3HAUYEHHWEe BBIPAXKEHUS —* + =2, rge X;, X; —
X2 X1

KOpDHH ypaBHenua x> — (a + 4)x + (a? - 3) = 0.

1727



rnaBa

Z/

MNprvMeHeHne NPON3BOAHON ANA OTbICKAHUS

C-69 -

6 HauMeHbLLero U Hambonbliero 3Ha4eHNN PyHKLUN

Bapuant

1

Kakoift IJHHBI JOKHBI OBITE CTOPOHEI IPAMOYTOJBHOTO
yyacTKa, mepuMeTp KoToporo paBeH 120 M, uToOwI 1yio-
I{ab 3TOro yuactka Opljia HanboanIei?

Cc-69 MNpumeHeHne NpPoN3IBOAHON ANA OTbICKAHNA
HauMeHbLLEero U HambonbLuero sHa4YeHUn PyHKLNU

Bapwanr

178

B npAMoOyronbHBIM TPEyroJibHUK C IHmnoTenysoil 16 cm
U ocTpeIM yryioM 30° BIIMCaH OPAMOYIOJIRHHK, CTOPOHA
KOTOPOTO JIEXKHT Ha runoteHyse. KaKUMu JOIMXKHBI OBITE
CTOPOHBLL NIPAMOYIOJILHHKA, UTOORl ero IJjomaik ObLia
HanOoIbIIeH?



rnaBa

2/

MpuMmeHeHne Npon3BogHON ONIA OTbICKAHWUSA

C-69 _
HanMeHbLUero 1 HanbonbLuero 3HauyeHNn PyHKLUN
Bapuwanr
2
IIpamoyroaeHbiil yuacTox miaomaaeio 2401 m2 oropa-
xuBaercsi zabopom. KakuMu [0JKHBI OLITE pasMepsl
y4acTKa, YToObI ero nepuMerp 6611 HAUMEHbITHM?
C-69 NpumeHeHne NPoU3BOAHOW AN OTbICKAHWUA
HanMeHbLLIero N HanbonbLilero 3Ha4eHUN PyHKLUN
Bapuant
4

B nmpsMoOyrosibHbiH TpeyroJbHUK € KareTaMu 12 c¢M u
16 cm BIHMCan NpAMOYroJLHMK TaK, YTO OLHH €ro yroJ
COBIIAJAET C IPSAMBIM VYIJIOM TpeyrojpHUMKa. Kaxumu
OOJIKHBI OBITh OAJIMHBI CTOPOH IIPAMOYIOJIBHUKA, YTOOBI
ero miomEass ovita Hauboneuiei?

179



rnaBa

KomGuHaTopukKka M BEpOSITHOCTD

C-70 | NpaBuno ymHoXeHus. NepecTaHOBKU U (haKTopHanb!

BapuaHT

1

1. YTo0Bl HauaTh KOMIBLIOTEPHYIO HIPYy, UrpoKy Heo0-
XOOuMO BHIOpaThL OOHOrO W3 MNATH IIpeaJlaraeMbIX B
Wrpe repoeB, HAJEJHUTh 3TOro reposd ogHHMM U3 IIec-
TH HaBBIKOB M OOHOH M3 4eThIpEX maruii. CKOJBKO
BO3MOXHBIX BApPHMAHTOEB AJA Hauvajla Hrpbl MMeeTcHd
y urpoka?

2. BoiicKo, cocTodlllee M3 INEeCTH KOMIIBIOTEPHBIX re-
poeB, HeOOXOAMMO BOOPYIKHTH TaK, YTOOBI KayKIbIH
repoil BIajIesJ OJHHMM H3 BHIOB OPY}KHUfA: TOIOPOM,
meuoM, apbanerom, OynaBoil, CEKMpOil HUJIH KOIBLEM.
CKONIBKMMH pa3JIWYHBIMU cliocob6aMHu MOIKHO BOOPY-
HHUTH BOMCKO?

3. Peunte HepaBsenctso n! < 56(n — 2)!, eciu n € N.



rnaBa

KomGuHaTOpUKa M BEpPOATHOCTDL

C-70

NMpaBuno ymHoXxeHUA. MepectaHOBKU U haKTopUuansbt

BapwaHr

2

1.

Y106k HAUATE KOMIOBIOTEPHYIO UTPY, UTPOKY HEODOXO-
AUMO BBIOpATH OLHOr0 M3 YETHIPEX HpeAJiaraeMbIX B
HWrpe repoeB, HAaJeJIUTh 3TOr0 repos OOHHM H3 CeMH
HaBBIKOE M OOHOM H3 TpEéX maruii. CKOJBEKO BO3MOK-
HBIX BAPHMAHTOB JIJIs Ha4Yajla Urpbl MMeeTCs y urpoka?

Boiicko, cocTodiliee U3 CEMU KOMITBIOTEPHBIX IMepoeBR,
HeOOXOAMMO BOOPYXKHUTH TaK, UTOOBI KaxKABIil repoit
BJIaZiel OOHUM H3 BHAOB OPYXKHA: TONOPOM, MEYOM,
apbaneroMm, OyJjiaBoif, CEeKHpoH, ATAaraHoM WJIH KO-
nbéM. CKOJBKMMH Pas3IMYHBIMH CIIocOO0aMH MOXKHO
BOOPY?KHTL BOHCKO?

Peumnre Hepasencteo (n — 1) < 72(n — 3)!, ecnm
ne N.

181



rnaBa

KomMmGuHaTOpUKa ¥ BEpPOATHOCTL

C-70

MpaBuno ymHOXeHUs. MNepecTaHOBKU M haKTopranbt

Bapwanr

182

1.

YTo6bI HAYATH KOMIOBIOTEPHYIO UI'PY, HIPOKY HE00XO0-
IA¥MO BBIOPATEH OJHOrO M3 CEeMH IpeAJaraeMbIX B HIrpe
repoeB, HaJeJIUTh 3TOro repos OJHUM U3 NATH HABLI-
KOB M OJHOH mu3 ueThIpé€Xx Maruii. CKOJBKO BO3MOK-
HBEIX BapHMAHTOB AJIs HAYAJIa Urpbl MMeeTCs y Urpoka?

Boiicko, cocTofilliee M3 BOCBMH KOMNOLIOTEPHBIX re-
PO€B, HeoOXOOMMO BOOPY?KHTH TaK, UTOOBI KarKOblil
repoii BJajgesl OOHUM K3 BHUJOB OPYXKHA: TOINOPOM,
MeuoM, apbaierom, OyJjgaBoHd, CEKHPOH, MOJOTOM,
ATaraHoM HWJIH KonbéM., CKOJBKMMH pas3jIMuYHBIMU
crnocof0aMM MOYKHO BOOPYIKHUTBL BOMCKO?

Peurure vepaeencteo (n + 1)! < (n + 64)(n — 1), ecoiu
ne N.



rnaBa

KomGuHaTopuka U BEpPOfTHOCTD

C-70

Mpasuno ymHoxeHna. MepectaHOBKM U (haKkTopUansi

BapwaHnr

a4

1.

Yrobpl HayaTh KOMIIBIOTEPHYIO WIpPY, WIPOKY Heob-
XOAMMO BBIOpATh OJHOro U3 BOCBEMH IIpeAJaraeMbIX
B Urpe repoeB, HaJeJIUTh 3TOro repos OOHHM M3 Ue-
TBHIPEX HABLIKOB KM OAHOI M3 OATH maruii. CKOJBKO
BO3MOXKHBIX BAPHAHTOB JJIS HAYAJA HUrPHl UMEEeTCH Yy
Urpoka?

Boiicko, cocTodmee n3 NATH KOMIIBIOTEPHBIX Iepo€eB,
HeOOXOIMMO BOOPYKHUTH TAK, UTOOBI KaKOBIH repoit
BIIafeJ OOJHUM H3 BHAOE OPYXKHMHA: TOMOPOM, MEUOM,
apbanetoMm, OynaBoil nau KonbéM. CKOJNTBKHMMH pas-
JUYHLIMH CIIOCO6AaMM MOXXHO BOOPY3KHUTH BOMCKO?

Pemmnte Hepasenerso (n + 3)! < (n + 51)(n + 1)), econ
ne N.



rmaBa

KombGunaropuka u BepofTHOCTD

C-71

Bbi60Op HECKONbKUX 3NeMEeHTOB.
BuHoMMnanbHble KO3hhULNEHTEI

BapuaHTt

1

184

1.

2.

3.

Pemute ypaBuenue Ci = A2,

Y muorounena p(x) = (1 — 3x)° "HaiiguTe Koadhdum-
eHT IIpu X3,

Maxkc urpaeT B KOMIIBIOTEPHYIO Urpy. Boicko, KOTO-
poe OH Habpan AJMA WUrpel, cocTouT n3 15 snedoB u
20 rHOMOB. Makcy TpebyeTcsi IJIS CBOEro reposi us
BCEro BOViCKa BHIOPATh TPE€X BOMHOB B IPYIINY OJIS 3a-
xBaTta 3aMKa. CKOJBKHUMH criocofaMu OH MOYKET 3TO
clesaTh, €CNH rpyllla AOJIXKHA COCTOATHL H3 OJHOTrO
3abda M IBYX 'HOMOB?



rnasa

KomOunaTropMkKa ¥ BepoOSTHOCTD

C-71

BbibOp HECKONIbKUX 3/1IeMEeHTOB.
BnHoMuansHble KO3 PULNEHTDbI

BapwaHTt

2

1. Pemure ypasaenue C. = Aj.

2. ¥ MuHOrounena p(x) = (3 + 2x)* naiigute KoadguIiu-
eHT IIpu x2.

3. I'neb urpaetr B KOMIIBLIOTEPHYIO Urpy. Bolicko, KOTO-
poe oH Habpan pyia urpel, coctouT u3 18 3nbdoB U
12 raomom. I'meby Tpebyercs IJsi CBOEro repos M3
BCero BOHCKa BHIOpaTh 4eThIPEX BOMHOB B PYNNY AJIsA
3axBaTta 3amMKa. CKONBLKUMH ciocobaMi OH MOXKeT 3TO
clleylaTh, €CJIM rPYIIa JOJHA COCTOATH U3 TPEX 3JIb-
¢oB 1 OJHOro reoma?
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rnasa

KomGOmHaropuka n BeposiTHOCTD

C-71

BbiGOp HECKONBKUX 3/1eMEHTOB.
buHoMManbHble KO3 PNLNEHTBI

Bapmant

1. Pemmnre ypaBHenue A2 + C2 = (2.

2. V mHorouneHa p(x; y) = (3y + 2x)° naitaure Koadhdu-
IHUeHT npu x'y.

3. Mapk urpaetr B KOMIIBIOTEPHYIO Urpy. BoiicKko, KOTo-
poe oH HabpaJa AJA Urpel, cocTouT u3 12 3abdoB u
16 rHomoB. Mapky TpeOyeTcs OJIi CBOEro repod ua
BCEro BoicKa BHIOpATH IIfiTh BOMHOE B rpynny AJif 3a-
xBaTa 3aMKa. CKOJBKMMH croco0aMB OH MOIKET 3TO
clesaTh, €CJIH rpynna AOJIKHA COCTOATh U3 TPEX 3JIb-
o 1 ABYX rHoMoOB?



rnaBa

KomGuHaToOpuKa M BEepOATHOCTD

C-71

Bbi60p HECKONBLKUX 3NeMEeHTOB.
BuHomMManbHble KO3hdMLMEHTDbI

BapwanT

a4

1. Pemute ypaBHenme Al = C3 - Ci.

2. ¥V mHorounena p(x; y) = (3x — 4y)* naiinure Koaddu-
IIUEHT OPpU XY.

3. Oner urpaetT B KOMIBIOTEPHYIO Hrpy. Boiicko, KoTo-
poe oH HalOpan pjis Urpbl, cocrout us 20 3nbGoB U
15 ruomos. Onery TpebyeTcssi OJiA CBOEro repos u3
BCEro BOMCKa BHIOpPAThH MATH BOMHOB B I'PpYNNY JJIA 3a-
xBaTa 3aMKa. CKOJIBKHMH cIrioco6aMH OH MOKET 3TO
clenarhb, €CJIM IrpyIIa AOJKHA COCTOATE M3 IBYX 3JIb-
¢oB U TPEX rHOMOB?
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rnasa

KomGuHaTOpMKa M BEpPOATHOCTDL

€C-72 | CnyyariHble cOBbITUA U UX BEPOATHOCTH
BapnaHTt
1. YueHMK Ha3Baj MPOUW3BOJILHOE JIBY3HAYHOE YHCJIO.
KakoBa BepOATHOCTBH TOro, YTO CyMMa ero Hudp pas-
Ha 87
2. B konmnke nexar 12 Moser JocTouMHCTEBOM 1 p. u
10 moner gocroumHcTBOoM 2 p. Caria Hayraj A0CTaéT
U3 KONMJIKHU 5 MoHeT. KakoBa BepOATHOCTB TOT'O, UTO:
a) BCce MOHETHI, U3BATHIE M3 KOMWIKH, OYAYT AOCTO-
HHCTBOM 2 p.;
0) MOHeT JOCTOMHCTBOM 2 p. Oyaer He MeHee UeThI-
péx?
€-72 | CnyyauHblie cobbITUS U UX BEPOATHOCTU
BapuaHr

188

1. YVyeHUK HasBaJ IPOM3BOJbHOE [BY3HAUHOE UYHCJIO.
KakoBa BEpOATHOCTHL TOIO, UYTO OHO KpaTHO 67

2. B komuake nexatr 14 MoHeT JOCTOMHCTBOM 1 p.
12 moner goctouncteoM 2 p. Cesa Hayraja JOCTaéT U3
Konujaku 5 morer. KakoBa BepoOATHOCTE TOro, 4YTO:
a) BCe MOHETHI, U3'BbATHIE M3 KONWUJIKH, OYAYT LOCTO-

WHCTBOM 2 D.;
6) MOHeT JOCTOMHCTBOM 2 p. OyJeT He MeHee YeThI-
péx?



rnasa

KomGuMHaTOpuKa M BEpOATHOCTD

C-72 | Cny4anHble cObbITUA U UX BEPOATHOCTH
BapwaHT
1. YueHMK Ha3BaJl [OPOU3BOJIBHOE [BY3HAYHOE YHUC-
Jo. KakoBa BeposTHOCTL TOro, 4To cyMma ero uudp
MeHsbIre 47
2. B konunke nexar 10 Momer gocromucTBoM 1 p. u
9 moneT gocTonHCTBOM 2 p. CeMEH HayraJ AOCTAET U3
Konuaku 4 MmoHetsl. KakoBa BepOATHOCTb TOI'0, 4YTO:
4) BCe MOHEThl, U3LATHIE U3 KOOWIKW, OyayT AOCTO-
HHCTBOM 1 p.;
6) MomeT nocrouHcTBOM 1 p. O6yZeT He MeHee TPEX?
€-72 | CnyyanHble cOObITUSA N UX BEPOATHOCTU
Bapnanr

1.

YueHUK HasBaJl IPOMS3BOJILHOE ABY3HAYHOE YHCJO.
KakoBa BepOATHOCTS TOro, YTO OHO ABJISIETCA KBaJpa-
TOM HATypaJIbHOro uyuciua?

B ronunke nexxar 10 MoHer pocrtomHcTBOM 1 p. H

14 moHeT goctomHcTBOM 2 p. Cepreii Hayraja mocra-

éT 13 KOonmiaKH 4 MmoHeTbl. KakoBa BepPOATHOCTE TOIO,

4TO;:

a) Bce MOHETH, MIBbATHIE U3 KONWIKU, OyAyT NOCTO-
HHCTEBOM 1 p.;

6) MoueT gocTtouHcTBOM 1 p. OBymeT He MeHee Tpex?
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C-73 | Nrorosas paboTa
BapuanTt
1

1. Pemnre ypaBHenue sin 2x + 2cos®x = 0.

2. Hailigute yraopoii Koah@duiiMeHT KacaTeJIbHOH, IIpo-
BeAEHHOH K rpaduky (QyHKOuM y = 2x% — 3\/; +5

o |
B TOYKe ¢ abcrpccoil, paBHOH e

3. Haiigute Monynp ¥ 3HaYeHHE apryMeHTa KOMILIEKC-
HOro Ymcia 2z = 8 + 8y3i. BamumumTe ero B TPUIOHO-
MeTpudeckoi opme.

4. HaiignTe K0o3hGPHIIHEHT IIECTOI0 YWIeHa PasjIOKeHUA
MHorounena (1 + x)*, ecau cyMMa OMHOMHAJNBHBIX KO-
ahdunreHTOB paBHa 512,

€C-73 | Utorosan paboTta
BapuaHTt
3

PemmuTte ypaBHeHHe cos 2x + 3cosx = 1.

¥YrioBoil KO3 (HHUITHEHT KacaTeJabHOI, TPOBEEHHON K

1
X

OUTe abcrMCChH TOYEK KaCcaHW.

rpaduKy GyHKIOHH Yy = %x3 + 7, paeen 2. Haii-

HaiiguTte Monynp ¥ 3HaueHHe apryMeHTa KOMILIEKC-

HOI'0 UYHcja 2 = —5\/— — 5\/51'. SanuinnuTe ero B TpPH-
roHOMeTpHuYecKol ¢opme.

Haiigute xoadhduitmeHT BOCHMOTO YJieHa Pa3/IoKeHUA
MHoro4dieHa (1 + x)", ecnu cymMMa OMHOMMAJILHBIX KO-
atdunreHToB paBHa 2048.



€-73 | Utorosas pabora
BapuaHT
2
| .

1. Peuinte ypasHeHune 5 sin 2x — sin?x = 0.

2. Haiinure yrinosoil Ko3@@HUIIMEHT KacaTeJabHO#, Mpo-
BeACHHOH K rpaduky GYyHKIHH y = éxz - 8x + 6x
B TOuKe ¢ abciuccoil, paBuoii 9.

3. Halinutre Moaynp ¥ 3HaUeHHe apryMeHTa KOMILIEKC-
HOTO YHCJIa 2 = —2\/5 + 2\/§i. 3anuiinTe ero B TpH-
roHOMeTpHYeCKoll hopMe.

4. Hajinure xoadduiiueHT OATOro djeHa PasIOMeHUs
mHorouwneHa (1 + x)", ecaim cymMmMa GMHOMHMAJIbHBIX
Ko3athdunnenToB paBHa 1024.

€-73 | Ntorosas pabora
BapuaHr
4

PemuTte ypaBHeHMe cos 2x + 3sinx + 1 =0,

¥YrnoBo# KOahdUIMEeHT KacaTeJIbHOM, IPOBEEHHON K

rpadpuKy QYHKIUHN Y = §x3 + % + 4x, paBen 5. Haii-

auTe abCIMCChI TOUeK KacaHHs.

Haiinute Mozayns u 3HAaYeHHMe apryMeHTa KOMIIJIEKC-

HOTO uMcHa 2 = —6+/3 + 6i. Banmumure ero B TPHUT'OHO-
MerpuueckoH ¢opme.

Haiiznte KoahdumeHT cegbMOro uieHa PasioyKeHnus

mMHOrowieHa (1 + x)”, ecu cyMMa OMHOMHANBHBIX KO-
apdunuenTos pasua 4096.
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